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7.1 ®OHJI OHEHOYHBIX CPEJICTB JIJIS1 MPOBEJAEHMS ITPOMEXKYTOYHOM ATTECTAIIUA

Koo
UHOUKAMOP
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenounvie cpedcmaa

YHUBEPCAJIbHBIE KOMIIETEHIIUH

YK-1 Cnocoben OCYHICCTBJIATH MOUCK, KpHTH‘IeCKHﬁ AHAJIU3 U CUHTE3 I/IH(l)OpMaIIHH, MNPUMCEHATDb CHCTEMHBIH MOAXO0 AJs PC€UHICHUA IMOCTABJICHHBIX

3agay

Duitocopus

YK-1.1

AHanu3upyer 3a1a49y, BBIICTAI €€
0a30BbIC COCTABJISIOININE,
paccMaTpuBaeT U MpejjiaraeT
BO3MOJKHBIE BapUAHThI PEIICHUS
IMOCTaBJICHHOM 3aJa4uH, OI[CHUBAS
UX JOCTOMHCTBA M HEJIOCTATKU

Ilpumepnvie npakmuueckue 3a0anua:

1. Ilpoananusupyiite pasmbinuienus b. Paccena, u BeisiBuTE, 4TO 0011€r0 y hrsocoduu ¢ penurueid u Haykon
U B 4eM crienuduka e€ mpeaMera 1 MecTa B JyXOBHOU JKU3HU:

«®Punocodus, kak A Oyly MOHUMATH 3TO CIOBO, SIBJISETCS YEM-TO MPOMEKYTOUHBIM MEXAY TEOJOTHEH U
Haykoil. [IogoOHO TEOJOrnM, OHa COCTOMT B CHEKYIALHUAX IO MOBOIY MPEIMETOB, OTHOCHTEIBHO KOTOPBIX
TOYHOE 3HAaHME OKAa3bIBAIOCH J0 CHUX IOp HEJOCTHXKUMBIM; HO, MOJOOHO HayKe, OHAa B3bIBa€T CKOpee K
YeJI0BEYECKOMY pa3yMy, YeM K aBTOPUTETY, OyJIb TO aBTOPUTET TPAIULUU WIN OTKpoBeHus. Bcé TouHoe
3HaHUe, [10 MOEMY MHEHUIO, IPUHAUIEKUT K HayKe; BCE JIOTMbI, IOCKOJIbKY OHHU IMPEBBIIIAIOT TOYHOE 3HAHUE,
puHaUIekaT K Teosnorud. Ho mexny Teonorueit u Haykoit umeercst Huubst 3emiisi, moaBepraromascs arakam
¢ obeux cropoH; 3Ta Huubs 3emist u ectb puiocodus».

2. [IpounTaiiTe BONpOCHl U AalTe pa3BEPHYTbIE OTBETHI:

1) Yem, mo-BamieMy MHEHHUIO, MOXKHO OOBSCHHUTb, YTO MMEHHO ¢umiocopus mnpuia K HeoOXOAUMOCTH
MMOCTAaHOBKU OCHOBHOTO Bompoca ¢pusocoduu?

2) YTO AOIKHO CITY>KUTh OCHOBAaHUEM i1 (POPMYIMPOBKU OCHOBHOT'O Bompoca ¢pusnocopuu?

3) Kak B caMoif MOCTaHOBKE OCHOBHOTO BOMpoca (Puiocopuu OTpa)KaeTcss MUPOBO33PEHYECKAs MO3UIIUS
¢dumocoda?

4) Yem 00BbsCHUTH MHOTO0Opa3ne U pa3HOOOpa3re MOCTaHOBKU ATOr0 Bompoca?

3. CootHecure:

1) OcHoBHbI€ pa3nens! punocoduu U NpeAMET UX U3yUEHUS;

2) OCHOBHBIE THUITBI MUPOBO33PEHUS U OCOOCHHOCTH;

3) OcHoBHbIe MIKOIBI (HUI0COPUN (HAMIPaBIEHUS) U IPEACTaBUTENH,

Ilpumepnvie mecmoewie 3a0anus:

Haiiaute npaBuiIbHBIN OTBET U 000CHYHTE €ro:

1. ITouck n HaxoXAeHUE BCEOOLIMX OCHOBAHUHN OBITUSI CUUTAETCS MPEAMETOM:

A) punocoduu

b) nayku
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B) penurun

I') uckyccrBa

2. I'ymanuctuueckas GyHkuus GuIocohuu COCTOUT B IOMOIIU HHIUBHUY:

A) oOpecTr TO3UTUBHBINA U TIIYOMHHBIN CMBICT )KH3HU

b) opueHTHpOBaThCS B KPU3HCHBIX CUTYaLUsAX

B) pa3pabaTbiBaTh HOBbIE CTpaTErMM OTHOILIEHUS YelloBeKa ¢ IPUpOIoH

') 13MeHeHuy amnmapara YaCTHBIX HaYK.

3. CoBOKYIHOCTb HauboJee O0IUX B3IJIS110B HA MUP M MECTO B HEM YEJIOBEKA — 3TO ........

4. PazHOBUIHOCTH Waecanmu3Ma, YTBEP)KAAMOMIAs 3aBHCHMOCTh BHEUIHETO MHpa, €ro CBOWCTB U
OTHOILIEHUH OT CO3HAHUS YEIOBeKa:

A) nTuaneKTUYECKU

b) cyObekTuBHBIIM

B) nenocnenoBarensHbIi

I') 0ObeKTUBHBII

5. [IpencraBnenue o 6ore, Kak MEPOBOM pa3yMe, COTBOPUBIIEM MPUPOIY, HO HE BMEUIMBAIOIIEMCS B €€
ObITHE:!

A) MOHU3M

b) moHoTensm

B) nanteusm

I') neusm

6. dunocodust crnocoOCTByeT (OPMHUPOBAHUIO Yy HYEJOBEKAa MPEACTABICHUS O ILIEHHOCTAX — B 3TOM
COCTOUT (PYHKIIMS:

A) MeTo10JI0THYeCcKast

b) BocniurarenbHast

B) akcuonornyeckas

I') npakceonoruueckas

7. dunocodckast MO3UIMSL, TPEANOIararoas MHOXKECTBO HCXOIHBIX OCHOBAHUHN U Hadasl OBITHS:
A) muopanusm

b) neusm

B) nanteusm

I') pensaTuBH3M

8. OmrynieHne 1 BOCTIPUSITHE €CTh OCHOBA M TJIaBHas (popMa TOCTOBEPHOTO MMO3HAHMUS, YTBEPKIALT:




Koo
UHOUKAMOP
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea

A) uppanyoHanu3m

b) arnoctummzm

B) paunonanusm

I') cencyanusm

9. MeTon0oNOTHYECKUH TPUHIMI, 3AKITIOYAIONIMKICA B TPU3HAHUM OTHOCHTEIBHOCTH, YCIOBHOCTH U
CyOBEKTUBHOCTH MMO3HAHUS:

A) pensiTuBu3M

b) cencyanuzm

B) ckentuiuzm

I') parmonanusm

10. ®unocodckoe yueHue, yrBep:Kaamiee paBHOIIPABHE ABYX NMEPBOHAYAT — MATEPUAIBHOTO U JYXOBHOTO —
370 ......

YK-1.2

Ormpenenser, MHTEPIPETUPYET U
pamKupyeT HHPOPMAILIHIO,
TpeOyemMyo JUTsl peIICHUS
MOCTABJICHHOW 33]1auH;
OCYIIECTBIISIET MTOMCK
WHGOPMAIIMH TI0 PA3TUYHBIM
TUTIAM 3aIPOCOB

Ilpumepnvie mecmogwie 3a0anus:
Haiiaute nmpaBUIIbHBII OTBET U 0OOCHYWTE €ro:
1. U3MeHeHre MHAMBUIOM WM TPYIIOW MECTa, 3aHUMAEMOI0 B COIMAIBHOM CTPYKTYpE — ATO COLIMAJIbHAS

A) nuHaMuKa

b) craruka

B) moOuibHOCTH

I') crparudukanus

2. CTpykTypa 00IIecCTBa M OTACIBHBIX €r0 CJIOEB, CUCTEMA MPU3HAKOB COIMATILHON nuddepeHmanum — 310
COLIMAJIbHAA . ...

A) ctpatudukanus

b) nunamuka

B) cratuka

I') ontonorus

3. ®OyHKIUSA CcOUMANBbHOW (MIOCOPHUH, TONOKEHHUS] KOTOPOH CIIOCOOCTBYIOT MPEIBUICHUIO TEHIACHIIMN
pa3BUTHs o0LIecTBa:

A) MHpOBO33peHYECKast

b) metononornyeckas

B) nporaoctuueckast
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I') rymanucTuueckas

4. OO1ecTBO — OpraHUYECKOe €IUHCTBO BCErO UEIOBEYECTBA WM KaKOH-ITMOO €ro 4acTH, 0ObEeJUHEHHBIX
ujieei «BCEOOIEro Coraacus», CYUTal:

A) O. Konr

b) I'. Cnencep

B) JI. Yopn

I') K. FOur

5. ®unocod, BuepBble yNOTPEOUBILUI TEPMUH «COLIUOJIOTUSA» — ......

6. Ha ocHOBe couuanbHBIX ACWCTBUI (LENEepalMOHAIBHBIX, IIEHHOCTHO-PAIIMOHAIBHBIX, a((EeKTUBHBIX,
TPAaIULMOHHBIX) GOPMUPYIOTCS O0JIee CIOKHBIE COLMAIbHBIE (POPMBI — COLMAJIbHBIE OTHOLLICHMS, CUUTACT:
A) M. Bebep

b) I1. Copoxun

B) JI. Yopn

') I'. Cniencep

7. CommaneHble (hakTbl MOAPA3IENAIOTCS Ha (PAKTHl KOJJICKTHBHOTO CO3HAHWS (WACH, YYBCTBA, JIETCHIIBI,
BEPOBAHMSI, TPATUIIMHA MOPAIbHbIE MaKCUMBI U BEPOBaHUS, MOpPAJIbHBIE HOPMBI M FOPUIMYECKUE KOJEKCHI
MOBEJICHHS, SKOHOMUYECKHE MOTHUBBI U MHTEpECH! Jtojel), 1 Mopdosoruueckue (akThl, 0OecreunBaronme
MOPSZIOK M CBA3b MEXAY WHAWBHIAMH: UHWCIEHHOCTh M IUIOTHOCTh HAaceleHus, ¢GopMma KWIHIIA,
reorpaduueckoe Mnojx0KeHne, CYUTaeT:

A) M. Bebep

b) I1. Copoxun

B) JI. Yopn

I') 3. dropkreiitm

8. @akTop, ABIAIOLIMHCA BaXHEHIIUM COAEpXKaHHUEM OOIIECTBEHHOTO OBITHS JIIOJEH, COIJIacHO
MaTepHaTUCTUYECKOMY TOHUMAHHUIO UCTOPUH — ......

9. OO1IECTBO COCTOUT M3: @) COIUATBLHON CTPYKTYpPHI (CITOCOO BOCIPOM3BOJICTBA COIUATBHBIX OTHOIICHUN);
0) colManbHBIX 00bIYAEB U UHCTUTYTOB B) 00pa3I0B MBICIIEH U YYBCTB, Oa3upyrolecs Ha 00bIYasx, CUuTall

b) I1. Copoxun
B) A. Penxnud¢-bpayn
I') O. lropkreiim
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10. Konnenuusi, yTBep K 1aromias, 9To HCTOPHIO TBOPUT NMPUBHIIETUPOBAHHOE MEHBIITMHCTBO, HA3bIBACTCH ...
Ilpumepnvie unousudyanvnvie 3a0anus:

CocraBbTe rioccapuii o cienyromum temam: «dunocodcekas kapTuHa Mupay, «OCHOBHBIE pa3aesbl
bunocodun», «OCHOBHBIC MIKOJIBI U HanpaBiieHus Grtocoduny, «JpeBHeBocTouHas pritocodusy,
«AnTtnunas punocodpusy, «CpenneBexoBas punocodus», «Punocodus snoxu Bozpoxnenus», «Punocopust
Hosoro Bpemenu u snoxu [IpocBemenus», «Hemenkas kiaccuueckas guiocodusi», «Punocodust
MapkcusMay, «Pycckas gpunocodusi», «CoBpemenHas 3anaanas punocodpusy, «[Ipodbiema ObITHS,
«[Ipobnema noznanusy, «IIpobnema naeansHoroy», «Yenoseky, «KynpTypa U HUBHIA3AIUSY.

YK-1.3

I[Ipu oOpaboTtke wuHPOPMAITUT
orinyaer (akThl OT MHEHUH,
WHTEpPHIpETALUi, OLICHOK,
dhopmupyeT cOOCTBEHHBIC MHEHUS
U CYXKICHUS, apryMEHTUPYET
CBOU BBIBOJIBI i TOUKY 3PCHUS

Ilpumepnvie npakmuyeckue 3a0anusa 011 IK3IAMEHA:

[IpounTaiiTe U MPOKOMMEHTUPYHTE BHICKA3bIBAHUS, APTYMEHTUPYUTE CBOU OTBET.

1. «M3 HUYEro HUUTO HE MOKET BOSHMKHYTh, HU OJ[HA BEIlb HE MOXKET MPEBPATUTHCA B HUUYTO» ([leMoKpuT).
CrankuBaeTcs i1 COBPEMEHHBIH YesoBek ¢ mpoosieMoit Obitusi? O0nanaeT 1u BUPTYAIbHOCTh ObITHEM?

2. AbcomoTHOE OOJIBIIMHCTBO MCTOPHKOB CYMTAET, 4To npucoenuHenne Hosropoma k MockoBckoit Pycu
SBJISUIOCH TIPOTPECCUBHBIM SBICHHEM: CO3/AaBAJIOCh LEHTPAJIU30BAaHHOE PYCCKOE TOCYJapCcTBO, U BCE
CJIaBSIHCKME 3eMJIM HaJ0 ObLI0 00beauHUTh. C 3TUM MOXKHO corjacuthesi. Ho Beib OHOBPEMEHHO C TeM
ObUla MOXOPOHEHa PEeCcHyOJIMKAaHCKas MOJEINb IMpaBJeHUs — BaKHeHIee JeMOKPaTHUECKOe TOCTHKEHUE B
PYCCKHX KHSKECTBaxX U 3eMiIsiX. Kak cooTHOCUTCS 0011iee M YHUKaJIbHOE B )KU3HU COBPEMEHHOTO YesloBeKa?
3. «4TOOBI HE TOBOPHJIM IMECCHUMHUCTBI, 3eMJIsl BCE K€ COBEpIICHHO NpPEeKpacHa, a IOJ JIYHOI M HPOCTO
HenosTopuMa» (M.Bbynrakos). Pazym — 310 Benuuaiiniee 6s1aro nin Benuyaiiiiee NpokIsTHE yenoBeka?

4. «Beskuit Tpyasmuiics HaXOAUTCS B COCTOSHHMHM BOMHBI C Maccoll M HeOlaroxenaTeslieH K Hed B CHITy
JUYHOTO UHTepeca. Bpau jkenmaeT cBOMM corpaxjaHaM J0OpbIX JUXOPAI0K, a TOBEPEHHBIH JOOPHIX TSKO B
KaX/10il ceMbe. APXUTEKTOPY HYKEH I0OpBIH MoXap, KOTOpBIM NpeBpaTHyl Obl B Iemesn J00pyro 4acTb
ropojga, a CTEKOJBIIMK >KeJaeT J00poro rpajaa, KOTOpbid pa30un Obl Bce crekia. [opTHOM, camoskKHHUK
KENarT MyOJUKe TOJIbKO MaTepuil HETPOYHOI OKpacku U 00YBU U3 IUIOXOM KOXKH C TeM, UTOOB!I M3HAIIUBAIIH
BTpoe Ooubie, paau O6mara Toproian» (III.Dypee) O kakoil 0OIIECTBEHHO-DPKOHOMHUYECKON (popManuu UaeT
peub? M3MeHWINCh M HaMEpPEHUs COBPEMEHHOTo 4denoBeka? YeM BbI3BaHBI 3TH HAMEPEHUS — «IAYPHON»
MPUPOJIOI UeloBeKa Ui OObEKTUBHBIMH 3aKOHAMU UCTOPUU?

5. «XpoMo# CIIyTHHK MOKET OOOTHAaTh CKaKyHa Ha JIOIIAAM, eciaH 3HaeT Kyda uaru» (P.bskon) Urto sTo
o3Hauaetr? Kakue npoOieMbl B )KU3HH COBPEMEHHOI'O YEJIOBEKa BO3HUKAIOT MPH OMPEIETICHUN TaKOTO MyTH?
6. «Ecmu Obl MaTepust Hee Obla Obl BEYHOM, JaBHO Obl BECh CYIIECTBYIOIIMI MHpP COBEpIIEHHO B HHYTO
npespatuics (cropator aposa)» (Jlykpenuit Kap). CBoboneH M COBpEeMEHHBIN 4eloBeK OT cyOcTaHuuu?
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MoskeT J11 He3HaHuE O €€ CYLIECTBOBAHUHU CIIYKUTh ApIYMEHTOM €€ HEHYKHOCTHU?

7. «norga my4muii cnoco® MOryOuTh 4YesloBeKa — 3TO MPEJOCTaBUTh €My CaMOMy BbIOpaTh cyabOy» (M.
Bbynrakos). B ueM clI0)XKHOCTH CBOOO/IBI JIJIsi COBPEMEHHOTO YeJIOBEKa?

8. «3HaHue ecTh TONBKO MyTh K cuiie» (T.I'066c). B uem cuna ¢punocodckoro 3Hanus?

9. UTo MOXHO MPOTHUBOIOCTABUTH MOJOOHBIM pacCykaeHusM? B kakoil Mepe NpHBEICHHBIE aPTyMEHTHI
000CHOBBIBAIOT BBIIBUTAEMbIi Te3uC?

MHorue 3anajHble COLMOJIOTH, MPUHAICKANINE K YUCITYy CTOPOHHUKOB KOHIEMIIUU 3ITUTH3M, YTBEPKIAIOT,
YTO HApOJ HE MOXKET YIPaBIsATh OOILIECTBOM, IMOCKOJBKY OH, BO-TIEPBBIX, HEKOMIIETEHTEH B TMOJHUTHKE,
OKOHOMHKE U JIPYruX 00JaCTsIX; BO-BTOPBIX, MAcChl, KaK MPABHJIO WHEPTHBI, & aKTUBHOCTH MPOSBISCTCS B
dopme OyiicTBa, pa3pyllieHUS OCHOB OOIIECTBA; B-TPETbUX, YIpaBlieHHWE OOIIeCTBA MaccaMu Hapoja
TEXHUYECKH HEBO3MOXHO, IIOCKOJIBKY BECh HAPOJI HE MOXKET 3ace/laTh B KaOWHETe MUHUCTPOB, B IIapJIaMEeHTe,
TaK 4TO HEM30EXKHO MPHUXOAUTCS BBHIOMPATH €ro MpEeACTaBUTENCH, a 3TO YK€ OmpeleneHHbll 0T0op. Takum
o0pa3om, s ynpaBieHHus 00IIecTBOM HE0OX0/[Ma IPyIINa NOArOTOBICHHBIX, TAJIAHTIMBBIX, KOMIIETEHTHBIX
JIFOJIEH, T.€. DJIUTA.

10. «3HaHue, OTAEIEHHOE OT CIPABEUTMBOCTH U IPYTOi JOOPOIETENH, MPEICTABISAETCS IITyTOBCTBOM, a HE
myapocteio» (Cokpar). B uem cnenuduka dpunocodhun? Uto Takoe MyApOCTh U Kak COOTHOCSTCS umocodust
U MYJpOCTh?

IIpoaBuKeHHe HAYYHON NPOAYKIUH

VK-1.1 Ananusupyer 3ajady, Bblienss ee | Teopemuueckue 6onpocwl:
0a30BbIE COCTABIAIOLINE, 1. Cucrema puHAHCHPOBaHUSI HHHOBAIIMOHHOW JIESITETFHOCTH B PA3IIUYHBIX Cepax KU3HEACITeITHHOCTH.
paccMaTpHUBAeT M MpejuIaraeT 2. lpuHIHMIEL, GOPMBI U METO/IBI PUHAHCHPOBAHUS Hay‘{HO-TeXH\I:I‘{eCKOﬁ NPOAYKIUU. 5
BO3MOKHBIE BAPHAHTHI PEIICHHUS 3. IToHsATHE ¥ PKOHOMHYECKOE COACPIKAHUE PE3YJIbTATOB HAYUYHONU U HAYYHO-TCXHUUCCKOUN ACATCIbHOCTH.
MOCTaBJICHHOL 3a/1a4H, OIICHUBAS 4. OKOHOMHUYECKHE IIOKa3aTciu, XapaKTf\:'pmonmHe HAY4YHYIO JCATCIbHOCTD.
5. Knaccudukaiuss HayYHO-TEXHUYECKOU MPOILYKIIHU 10 SKOHOMHUYECKUM KPUTEPHSIM.
UX TOCTOMHCTBA U HEAOCTAaTKU
6. Mcrounnku (hMHAHCUPOBAHWSI HHHOBAITUOHHBIX MTPOCKTOB.
7. q)OpMLI q)HHaHCI/IpOBaHI/IH I/IHHOB&LII/IOHHOfI ACATCIIBHOCTH.
8. q)OpMLI FOCYﬂapCTBGHHOﬁ MOAACPIKKHA I/IHHOBaHI/IOHHOﬁ JACATCIIBHOCTH.
9. CpencrBa 1 METOMIBI CTUMYITHPOBAHHS COBITA TTPOTYKITHH.
10. OpI‘aHI/I3aI_II/I$I U IJIAHUPOBAHUC ITPOABUIKCHUS TOBAapa U IYTU €ro COBCPHICHCTBOBAHUS.
11. CpeacTBa 1 METOIBI CTUMYJIMPOBAHUS COBITA MTPOAYKLIHIH.
12. T'ocynapcTBeHHast peTUCTpAIlHsl HAYYHBIX PE3yIbTAaTOB
YK-1.2 Omnpenenser, MHTEPIPETUPYET U | [Ipakmuueckue 3a0aHusL:
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MHOMI;CZWZOP KomMnemeHnyuu OueHOI{Hble cpe()cmea
pamxupyet uHHOpMAIIHIO, IToaroroska (HanucaHue) peepaToB Ha NPEUIOKEHHbBIE WM CAMOCTOSTEIIbHBIE TEMAaTHKHU:
TpeGyemMyIo IS peleHuUs] 1. IloHsTHE HayYHOH NESTETHLHOCTH, MIOKA3aTeIH ¢ XapaKTepu3yIolne, ICTOYHUKH (PMHAHCUPOBAHUSL.
IOCTABJICHHOMN 3314 H; 2. IlpoGnemMsl aHaIM3a phIHKA HAYYHO-TEXHUYECKOW IMPOIYKIIHH.
OCYILIECTBIIAET [IOUCK 3. HayuHo-TexHu4Yeckas mpoAyKIus Kak ToBap 0coboro poa. §
MHGbOPMAIIH 10 PA3THHHBIM 4. Ilpouecc mMpou3BOACTBA, peal3alii 1 HCTIONb30BAHHS HaY HO-TEXHIYECKOH MPOAYKIIMI.
THIIAM 38POCOB 5. Knaccudukanuss HayYHO-TEXHUYECKOW MPOLYKIIMU TI0 SKOHOMHUYECKUM KPUTEPHSIM.
6. Opranu3zanys U IJIaHUPOBAHUE MIPOABHKEHUS TOBApa U MYTH €r0 COBEPLICHCTBOBAHMSL.
7. CpencTBa ¥ METO/IBI CTUMYJIUPOBAHUS COBITA MTPOAYKIHH.
8. Ipunumnel, GopMbl 1 METOABI GUHAHCUPOBAHUS HAYYHO-TEXHUYECKOH MPOAYKIHH.
9. OCHOBHBIE 3Tanbl NPOABMKECHUS HAYYHOTO TOBapa U IyTH €ro COBEPLICHCTBOBAHUS B yciaoBUsx Poccuiickoro
PBIHKA HAyYHOH MPOIYKLIUH.
10. ®opMebI rocy1apCTBEHHOM MOAAEPKKH MHHOBAIMOHHON JiesTeTbHOCTH B Poccun.
11. IIpon3BOACTBEHHBIH MPOIlECC M OCHOBHBIE MIPHHITUIBI €70 OPraHU3alliH.
12. TlopsimoK 1 0COOEHHOCTH BBIIIOJHEHUS! HAYYHO-HCCIEI0BATENBCKUX PA0OT M0 TOCYAAPCTBEHHBIM KOHTPAKTAM.
YK-1.3 I[Ipu o00paboTke wuHpOpManuK | T6opueckue 3a0anus.
otanyaeT (akTel OT MHeHwi, | 1. Paspaborarh KoHUenmIO (METOANKY) CTUMYINPOBAHNS CObITAa KOHKPETHOM HAYYHO-TEXHHYCCKON MPOAYKLIHH.
HHTEpIIpeTALHii, oneHok, | 2- Paspaborars KOHIICTILIHIO (METoIUKY) OIEeHNBAHHSI 3HAYMMOCTH U TIPAKTHUYECKOH MPUTOJHOCTH KOHKPETHOM
dopmupyeT coOCTBeHHBIE MHeHHUs | THHOBAIMOHHON MPOAYKIIH. .
W CYNICHWS, apryMEHTHpYeT 3. CpaBHUTbH CTaOWIILHBIN 1 MHHOBAIIMOHHBIN MPON3BOICTBEHHBIE TIPOIIECCHI.

CBOU BBIBOJIbI U TOYUKY 3pCHUA

4. OnrcaTh BUABI IPOJBMKEHNS HAYYHON TPOAYKIIMH HA PBHIHKE.
5. AHanmuTudeckuil 0030p HAyYHO-TEXHUYECKOH nmonmutuku Poccun.
6. OdopmieHne METOAMKH aHaJIM3a MATCHTHON JOKYMEHTAIMY 1 IPOBEICHHsI IATEHTHOTO MOKCKA.

YK-2- Cnoco0eH onpeaeisiTh KpYyr 3aa4 B PaMKaxX MOCTABJIEHHOM 1eJIM U BLIOMPATH ONTUMAJIbHBIE CIIOCO0bI UX PellleHUsI, HCXO/sl U3 e CTBYIOIMX

IMPaBOBbLIX HOPM, UMCHOINUXCH PECYPCOB H orpa}mqe}mﬁ

HpOCKTHaﬂ JACATCJIBbHOCTD

YK-2.1 Ornpenenser Kpyr 3a7a4 B paMKax .
o Otanbl HaydHOro ucciefoBanus. I[lonpoOHO 006 00bEeKTHOW 00JaCTH, 00BEKTE U MpEeaMeTe HCCIeA0BaHNUS.
MIOCTaBJIEHHOMU IIeNTU U MIpeJiaraeT
IIpusectu npumep.
CIoCcoObI UX pelIeHus: U
Oranbl HaydyHOTO UcchenoBanus. [logpoOHO o Teme uccnenoBanus. [IpuBectu mpumep.
0’KU/Ia€MbI€ PE3yJIbTaThI;
OO01eHaydHble METO/IbI HAYYHOTO HCCIIEeIOBAHMUS.
OILICHUBAET MPEI0KEHHBIE
DOMIUPUYECKHE METOIBI HAYYHOTO HCCIICIOBAHMS.
CIIOCOOBI C TOUKH 3PEHUS
Buasl MmogenupoBanus
COOTBETCTBUS IIEJIH MTPOEKTA
YK-2.2 [Inanupyer peanuzanuio 3amad B

C(pOpMy'J'II/IpOBaTL TEMY, AKTYAJIbHOCTD, TUIIOTE3Y, LCJIb, 3aa4U, MCTOJAUKY BO3MOXKHOI'O UCCIICAOBAaHUs, €CIIU
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30HE CBOEH OTBETCTBEHHOCTH C | 00BEKTOM HMCCIICIOBAHUS SBJISICTCS CTANCIIIABUILHOE POU3BOJICTBO, a IIPEIMETOM — MEUb-KOBIII.
ydyeroM umeronuxcsa pecypco u | ChopMynupoBath TEMY, aKTyaJIbHOCTh, TUIIOTE3Y, 1I€J1b, 33]Ja4l, METOJIMKY BO3MOKHOTO UCCIICOBAHMUS, €CIIH
OTpaHUYCHUMH, JEHUCTBYIOIUX | 0OBEKTOM UCCIIEIOBAHUS SIBISETCS JOMEHHAS T€Ub, a IPEAMETOM — TyTheE.
IIPaBOBBIX HOPM IIpuHIMIIBI AMATHOCTUKU PE3YNIHTATOB POEKTHON JAESTENBHOCTH.
YK-2.3 BrimosiasieT 3agaun B 30He cBoel | [I[puMepHbIe IPaKTUYECKUE 3a1aHUS:

OTBCTCTBCHHOCTH B COOTBCTCTBHU
C 3aIllJIaHUPOBaHHBIMU

pe3yabTaThl MPOEKTa, IpeaiaraeT
BO3MOYKHOCTH HMX HCIIOJb30BaHUS
W/WIM COBEPIICHCTBOBAHHUS

pe3yibTaTaM W HIPCACTABIIACT

HccnenoBaTh KaueCTBO JKEJI€30PYIHOTO ChIPhs MO TPeOOBAHMIM JIOMEHIIIMKOB, AaTh PEKOMEHIAIUH.
Fe

Bapuant FeO | Mn | S P SiO, | Al,Oq CaO | MgO | IL.o.in KPYITHOCTh
1 56 10,5 | 0,5 0,82 | 0,62 | 9,6 1,2 512 | 1,3 9,56 -8

2 55 |102 |03 |008 | 009 | 2° |10 62 |42 |, 25

3 35 0 05 1,1 0,54 | 28,4 | 5,33 3,8 1,26 14.2 2300

4 61 2,1 0,6 0,09 | 0,12 | 25 0,32 0,8 0,1 0 5-30

KauecTBo HCXOOHOI'O ChIpbA I10 Tpe60BaHI/IIO CTAJICINNIaBUJIBIIUKOB, IIpW IIOMOIOKW CTaHJapTa HO,Z[O6paTB
IMHUXTOBBLIC MATCPHAJIbI OJIA CJ'IGI[YIOIHCﬁ MAapKu CTaJIn
BapHaHT 33.1 33.2

MapKu CTaJlu 12X25H3K03J1 | 15X18H3MJI

33.3
10I"2DB10

33.4
S355JR

335
S355K2

33.6
08I'CIOT

33.7
K60

OcuosblI Poc

CHIICKOI'0 3aKOHOATEJILCTBA

YK-2.1 Ornpenenser Kpyr 3a7a4 B paMKax B xome mpomepku VYmpasinenuem Poccenpxo3Hamzopa Obuio ycranoiaeHo, uto OOO «Cubyronb» B
MIOCTaBJIEHHOMU IIeNTU U IpeJIaraeT |mporecce OCYILIECTBIICHUS IIPOM3BOJICTBEHHOI JeSITeTbHOCTH ObLTH HapyleHbl 3eMIIH
CHOCOOBI UX PEIICHHS U CENTbCKOXO3SHUCTBEHHOTO0 HAa3HAUCHHsI, HA KOTOPBIX MPEINPHUIATHE PAa3MECTHIIO BPEMEHHYIO TPOMBIILICHHYIO
O’KU/IaeMbI€ PE3yJIbTaThI; IUIOIIAJKY, COCTOSIIYIO U3 TEXHOJIOIMUYECKON JOPOTH, KapbepHOI BBIEMKH, HACBIITHBIX IJIOMIAOK Ha OOIIei
OLICHMBAET IPEJI0KEHHbBIE wiomanan 35200 xB.M. B pe3ynbTare yKasaHHbIE 3€MJIM HE CTald MPUTOAHBI JJI IPOU3BOJCTBA
CHOCOOBI C TOUKH 3PEHHUS CEJIbCKOXO03HCTBEHHOM MPOAYKIUH.
COOTBETCTBUSI IIEJH MTPOEKTA Hcnonp3ys HopMbl Konekca PD 00 amMUHHCTPaTUBHBIX PABOHAPYIICHHSIX, OMPEISITUTE BU

IPaBOHAPYIICHUS] U MEPY OTBETCTBEHHOCTHU
YK-2.2 [Inanupyer peanuzanmio 3anad B | [I[puMepHbIe MpakTUUECKUE 3aIaHUS:

30HE CBOEH OTBETCTBEHHOCTHU C
YYETOM HMMEIOIINXCS PECYPCOB U
OrpaHUYCHUN, JEUCTBYIOLIUX
MPaBOBBIX HOPM

B xoze npokypopckoii mpoBepkH ObLIO YCTaHOBIIEHO, uyTO MpH 100brde 30510Ta OO0 «KonbiMa» ¢ 1eabio
3a0opa Boabl ucnoib3dyer pydedl Manbiii AT-lOpsx. Ilpu sToM, Kakux-au0OO0 3alIMTHBIX COOPYXKEHHH,
o0ecreynBarIuX OXpaHy BOJHOIO OOBEKTa OT 3aWJIMBAaHUS M 3aCOPEHHs] OTCYTCTBYET, UTO IPHUBEIO K
3arpsi3HeHut0 Bojoema. Kpome Toro, xossiictBeHHas nestenbHOcTh OOO «KonbiMa» MO HCHOIB30BAHUIO
BOJIHOr0 00BbeKTa He OblIa corinacoBaHa ¢ OXOTCKMM TEpPUTOPUAIBHBIM yIipaBiieHHeM Ppi00I0BCTBA.
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Ornpenenure BUA U MEPY OTBETCTBEHHOCTH
YK-2.3 Brimosasier 3agaun B 30He cBoel | [[pumepHbie NpakTUUECKUE 3aJaHuUS:

OTBETCTBEHHOCTH B COOTBETCTBUHU
C 3aIIaHUPOBAHHBIMHU
pe3yibTaTaMd W [PEACTAaBISCT
pe3yJbTaThl MPOEKTA, Mpe/iaract
BO3MOXKHOCTH HX HCIOJIb30BaHHUS
W/WJTM COBEPIICHCTBOBAHUS

B xoxe mpokypopckoil mpoBepKH OBLJIO YCTaHOBIEHO, YTO B pycie peku S oOHapyXeH 3acTpsBIIMA
sKcKaBarop, kotopeli mnpuHamiexur OO0 «3onoroy». [lpum mombiTke HE3aKOHHOI'0 IEPECECUCHHUS
BOJIOOXPAHOW 30HBI B 3JIEKTPOHHBIE Y3JIbl 3KCKABAaTOpa MOMNajia BOJA, YTO MPUBEJIO K MOJIOMKE M OCTaHOBKE.
DKCKaBaToOp IPOCTOSI B PEKE BOCEMb MECSIIIEB.

Onpenenure BUIObI U MEpPbl OTBETCTBEHHOCTH. J[aiiTe MpaBOBYHO OLIEHKY CUTYyallMd CO CChUIKAaMHM Ha
cratbu TpynoBoro konekca P® u Kogexca P® 06 aqmMHUHHCTPATUBHBIX IPaBOHAPYIICHHSIX.

YK-3 Cnioco6eH ocymiecTBIATH COLHAIbHOE B3aHMO/IelicTBHE H PeaIu30BbIBATH CBOIO POJIb B KOMaH/e

HpOCKTHaH JCATCJIbHOCTD

YK-3.1

Ormpenenser cBOO poJib B
COLIMAJIbHOM B3aUMO/JICHCTBUH U
KOMaHIHOU paboTe, UCXOMs U3
CTpaTeruu COTPyIHUYECTBA JUIS
JOCTUKEHMSI IOCTaBJICHHOM 11e7H;
CTPOUT NPOJLYKTUBHOE
B3aUMOJICIICTBUE C y4ETOM HOPM
Y YCTaHOBJIEHHBIX NPaBHJII
KOMaHIHOU padoThI

- OIMUCAaTh CTPATCIUIO COTPYAHUUCCTBA 1O JOCTUIKCHUIO IIOCTaBJICHHOM Ocim 1 TpCGOBaHI/Iﬂ K 4JICHaM
KOMaH/JBbI,

- ONpeCACIIMTG CBOM JOCTOMHCTBA U HCAOCTATKU IO CPABHCHHIO C APYTMMU YWICHAMU KOMAaHbI,

- 000CHOBATh CBOIO POJIb B KOMaHZC Ha KAXIO0M 3Talle pa60T

YK-3.2

ITpu peanuzanuu cBo€i poyu B
COITMAJIbHOM B3aUMOJCHCTBUH U
KOMaHJTHOW paboTe yYUTHIBAET
0COOEHHOCTH MOBEICHUS U
WHTEPECHI IPYTUX YYACTHUKOB,
aHaJIM3UPYET BO3MOKHBIE
MOCJIEACTBHUS TUYHBIX JSHCTBUH.

- Ballla poJib B JOCTUKCHUH LCJIIN IIPOCKTA,
- IPUCMBbI BSaI/IMOIIGI\/’ICTBI/Ifl C KQ&XAIbIM YJICHOM KOMaHAbI IPpXU PECIICHHUU CIIOPHBIX BOIIPOCOB

VK-3.3

OcymecTBisieT 0OMeH
nH(popManuei, 3HaHUSAMH U
OIIBITOM C YJICHAMH KOMaH/bI,
OIICHUBAET UJCH IPYTUX YJICHOB

- OTIpeACUTh HHPOPMAIIHIO, HEOOXOTUMYIO JJIST TOCTHKEHUS TTIOCTABICHHON 1IN, UCXOS U3 3HAHUH 1
OIIbITA YWICHOB KOMAaH/bI,

- IPEJYIOKUTH TTOPSIIOK 0OMeHa nH(OopMaIuei, 3HaHUSIMH | OTTBITOM JIJIS1 JOCTHIKEHUS TTOCTABJICHHOM 1IN,
COCTaBUTh IIJIAH COOTBETCTBYIOIUX MEPOIIPUATHIL;
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KOMaH/bl JJIs1 JOCTHKEHHUS OLICHUTH UJIEU YICHOB KOMaH/Ibl I10 PEIIEHUIO0 OCHOBHBIX 3aJa4 JUIs JOCTUKECHHUS II0CTABJICHHOM LIENH,
IIOCTABJICHHOW LIEJH IIOKAa3aTh UX JOCTOMHCTBA U HENOCTATKU;
TexHonorus npogeccHOHAJIBLHO-JIMYHOCTHOIO CAMOPA3BUTHA
YK-3.1 Omnpenenser cBOO poJib B IlepeyeHb TeopeTHYECKUX BONMPOCOB K 3a4eTy:
conuaibHOM B3auMoneiictBuu U | Tect: BoiOepure npaBuiIbHbII OTBET
KOMaHJIHO! paboTe, NcXoas u3 1. Ykaxxute TN B3aMMOOTHOLIEHUH, KOTOPBIN XapaKTepU3yeTcsl B3aMMOIIOMOIIbI0, OCHOBAaHHOMN HA JOBEPUU:
CTpaTeruu COTPyIHUYECTBA JUIsl | a) COIEPHUYECTBO;
JOCTHKEHUSI TIOCTABICHHOM Lieny; | 6) HeBMelaTeIbCTBO;
CTPOUT NMPOJTYKTUBHOE B) COTPYJHHYECTBO;
B3aMMOJICHCTBHE C YUETOM HOPM | I') KOOIIEpaIUsi aHTarOHUCTOB.
U YCTAHOBJIEHHBIX IIPABUII 2. JINYHOCTHBIE KaueCcTBa, MPEAONPECIICHHBIE COIIMATBHBIME (DAKTOPaMH - 3TO ...
KOMaHJIHOW paboThI a) MeXaHU4ecKas aMATh;
0) LEHHOCTHBIE OPUEHTALUY;
B) UHCTHUHKTBHI;
') MY3bIKaJIbHBIN CITyX.
TemaTuka coo0mennii 1 JOKJIax0B: MoTuBanys: pojb MOTUBOB B Pa3BUTHUH YelIOBEKA. POJIb B cOLMaIbBHOM
B3aMMOJICHCTBUM M KOMaHIHOW pabore. Pa3Butue BosieBbIX KaudecTB. CTpaTeruum COTpyIHUYECTBA JUIS
JIOCTHKEHUS NOCTaBIEHHOW 1enu. IIposBineHne MHANBUyaabHOTO CTHUIISA KU3HU JUYHOCTH. IIpomykTuBHOE
B3aMMOJICICTBHE C yU€TOM HOPM U YCTAHOBJIEHHBIX MTPaBUJI KOMaHIHON paOOTHI.
IIpakTH4yeckoe 3a1aHue
[TonGepure 610K AMATHOCTUYECKUX METO/IMK, CIIOCOOHBIX OTCIEIUTh COLUAIbHOE B3aMO/IEHCTBHE B Balllei
rpymmne. O6ocHyHTe.
YK-3.2 [Ipu peanusanuu cBoeit ponu B IlepeyeHb TeOpeTHYECKHX BONIPOCOB K 3a4eTy:

COILIMAJILHOM B3aUMOJECHCTBUH 1
KOMaHJTHOW paboTe yUYUTHIBAET
0COOEHHOCTH TTOBEICHUS U
WHTEPECHI IPYTUX YIYACTHUKOB,
aHaJIM3UPYeT BO3MOXKHbIE
MOCJIECTBUS TUYHBIX JEHCTBUH.

Tect: BriGepute nMpaBUIbHBINA OTBET

1. CrnoxHbIi MHOTOIUIAHOBBIM TIPOIECC YCTAHOBJIEHHUS M Pa3BUTUS KOHTAKTOB MEXIYy JIIOJAbMH,
MOPOXKIaeMbIH TOTPEOHOCTHIO COBMECTHOM JEATEIbHOCTH, Ha3bIBACTCA:

a) oOImeHue;

0) BoCIMTaHUE;

B) MeJarOruM4eCcKuii mpoIecc;

') IO3HAHUE.

2. MecTto, KOTOpOE 3aHUMAET YEJIOBEK B IPYNIE, HA3bIBACTCS:
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a) poJIbIO;
0) craTtycowm;
B) Kapbepoii;
T') HOMYJISIPHOCTBIO.
TemaTuka coodmenunii U A0kJaa0B: OcOOEHHOCTH MPOPECCHOHATHHOIO CAMOCO3HAHUS Y MPEICTaBUTEICH
pasubix mpodeccuit. [Ipuuunbel npodeccuonanbuoit nedopmamuu. llpodunaktuka npodeccnoHambHOM
nepopmanuu. BrusHEE ceMbu U (aKTOpa HACIEICTBEHHOCTH HA Pa3BUTHE MHIMBUAYAJIBHBIX CIIOCOOHOCTEH
JTUYHOCTH. BUibl KOH(PIUKTOB U CIIOCOOBI BHIXO/Ia U3 KOH(IUKTHBIX CUTYalIUH.
IIpakTH4yeckoe 3a1aHue
Kakwue penienus Moxkere NpUHATH Bbl, Kak JUPEKTOp MPEANPHUSATHS TOr0 HampaBiIeHUs, 10 KOTopoMy Brl
o0y4aeTrech, 10 MOTUBALIMY JIMYHOCTHO-OPUEHTUPOBAHHOI'O CaMOpa3BUTHsI pabOTHUKOB. OOOCHYHTE.

YK-3.3 OcymecTBisieT 00MeH Ilepeuenb TeopeTHYECKUX BONPOCOB K 3a4eTy

nH(popManueH, 3HaHUSAMH |
OIIBITOM C WICHAMU KOMAaH/IbI;
OIICHHUBACT UJCH IPYTHX YWICHOB
KOMaH/bI JJIs1 JOCTHKCHUS
MMOCTABJICHHOM LENN

Tect: BoiOepuTe npaBUIbHBIA OTBET

1. Ipyroii yeigoBek paccMaTpUBAeTCS KaK paBHOIIPABHBIM MapTHEp B OOLICHUH, KaK KOJUIEra B COBMECTHOM
MOWCKE 3HAHWIA NIPU CTHJIEC JeSITEIbHOCTH:

a) aBTOPUTAPHOM;

0) TubepanbHOM;

B) JIEMOKpPATHUECKOM;

T') IOIYCTUTEIbCKOM.

2. YenoBek, OpraHu3youuii HeopMalbHble OTHOIIEHHUS B TPYIIE HAa3bIBACTCA:

a) pyKOBOJUTENEM;

0) OTBETCTBEHHBIM;

B) BEAYIINM;

T) TUIEPOM.

TemaTuka 3aganusi: OOmEHHWE: CYNTHOCTh, MEXAaHM3MBI W CTHJIM pedd. MICKyccTBO OOWIEHHWS W €ro
3HaYMMOCTb BO B3aMMHOM OOILIEHMHU € JHOAbMU. OCOOEHHOCTH BO3HUKHOBEHHUSI CTEPEOTUIIOB. ABTOPUTET U
CIOCOOBI €T0 TOI/IeP KAHUSI.

IIpakTH4yeckoe 3a1aHue

Ha ocHOBaHWMH COCTaBJICHHOTO MCHUXOJIOTHIECKOTO IMOPTPETA TPYIIIBI COCTABETE TPACKTOPHIO €€
po¢eCCHOHATILHOIO POCTa B COOTBETCTBUHU C TpeOOBaHUS PhIHKA TPYAA.

YK-4: Cnioco0GeH ocyniecTBJISITH 1€J10BYI0 KOMMYHHKALMIO B YCTHOI M NMCbMEHHOI (popMax Ha rocyaapcTBeHHoM si3bike Poccuiickoii ®@egepanum u
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HHOCTPAHHOM(bIX) fI3bIKe(aX)

HNHocTpaHHBIN A3BIK

YK-4.1 Bri6upaet ctuinp o0mieHus Ha 1.Bbi0epuTe pemnky, Hau6oJiee COOTBETCTBYIOIIYI0 CHTYallMH 00IeHUsI
PYCCKOM SI3BIKE B 3aBUCUMOCTH OT AHIJINICKUA A3BIK
IIEJIA ¥ YCIIOBHI TApTHEPCTBA, 1. Helen: Hi, meet my friend Andrew!
aJlafnTUPYET peub U CTUJIb Mary: ..o .
OOIIEHUS K CUTYyaI[UsIM a) Hello, Andrew! Pleased to meet you!
B3aUMOJICHCTBHSA b) Very well!

c) And what is that?

d) I don’t want! I’'m very busy!

2.Helga: ...,
Barbara: Oh, thank you very much Helga! It’s so pleasant!

a) Hello! What’s the matter with you, Barbara?

b) You look wonderful! Your dress is very beautiful!

¢) You should change your shoes, they don’t match this suit.

d) It’s not a good idea to wear this handbag with this hat.

3. PaSSEr-by 1 .o
Passer-by 2: Go straight down to the traffic lights, then turn left.

a) How do you get to your office?

b) I'm lost! Help me!

c) Does this bus go to the centre?

d) Excuse me! Do you know where the nearest metro station is, please?

Hemenkuii si3bIK

1.Kellner: Darf ich Ihnen etwas zum Trinken anbieten? Kaffee? Saft?

Sie: .

a) Tee, bitte!

b) Ich hasse Kaffee!

c) Da bin ich!

d) Was? Ich trinke tiberhaupt nicht!

2.Lehrer: In diesem Text gibt es einige neue Worter. Student:

a) Was?
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b) Wann ist dieser Unterricht zu Ende?
c¢) Erkldren Sie, bitte, die Bedeutung dieser Worter!
d) Hilfe!
DpaHNy3CKUH A3bIK

1.Gargon: Puis-je vous proposer quelques choses a boir? Du café? Du jus?
Vous: .

a) Une tasse de the, s’il vous plait.

b) Je n’aime pas le café!

c) Me voilal

d) Vous dites? Je ne bois pas!
2. Maitre: Dans ce texte il y a quelques nouvaux mots.
Etudiant:

a) Vous dites?

b) Quand la lecon se termine-t-elle?

c) Expliquez, les sens de ces mots, s’il vous plait.

d) Au secour!

2.IIpouunTaiiTe 1MAJOTH U 3aII0JTHHUTE MPOOEJIbI, HCIOJIbL3Ysl NPEIJI0KEHHbIe HIKE PeIlJIMKH.
AHTIMHCKHH SA3BIK
Dialogue 1

Susan: Oh, my god! The final exams are coming, and I still have not chosen the place to enter.
Jane: Let's try to determine which profession suits you most of all.
C: But how can we do it?
D: It's very easy. Then we will analyze and understand what your future profession.
S: How do you know all this?
D: Have you forgotten? | attend psychology courses once a week. We have recently discussed such problem.
S:
D: Yes, you will be surprised, but you are not alone to have such a problem.
S: That calms me a little. Well, come on, let’s start.
D: working with people, with animals or with documents?
S: I'm afraid of animals, and a little shy to communicate with people. | prefer to work with documents.
D: Do you like children?
S: Oh, yes. I always play with children when guests come to us. | think they like to spend time with me too.
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D: Well, it became clear to me that you need to choose a profession that relates to children, and documents.
For example, an interpreter or a school teacher.
S: Now | have something to think about. Your advice really helped me, thank you!

Stop to panic. | will ask you questions, and you will honestly answer them. Really?
What kind of work do you prefer. Well done!
Dialogue 2
1) A: Hi, Jim. Are you still looking for work?
B:
a) No, thanks a lot, I’'m fed up.
b) Asa matter of fact, I am.

c) Yes, ldo.
d)
2) A: Do you have any career plans yet?

a) DI’m sure, it will be well-paid.

b) No, it doesn’t appeal to me at all ...
Yes ... I’d like to be my own boss one day.

Hemenkuii si3bIK
Dialog 1
Monika: Hallo, Karin!

Karin: , Monika! Wie geht’s?
Monika: Danke, gut! Was machst du heute Abend?
Karin: Heute habe ich viel zu tun. Tante Sabine kommt zu uns. Eigentlich muss ich mich schon beeilen.
Wiedersehen!
Monika: !

Herzlich Willkommen! Griifs dich! Auf Wiederhéren! Leben Sie wohl! Tschiiss!
Dialog 2

- Ja, bitte!
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- An der niachsten Kreuzung rechts. Die Bank ist das grole moderne Haus auf der rechten Seite.
- Ist es weit?

- Danke. Auf Wiedersehen!

Konnen Sie das bitte wiederholen?
Wo geht es zur Deutschen Bank?
Etwa fiinf Minuten zu Fuf3.
Guten Tag! Entschuldigung! Konnten Sie mir helfen?
@paHny3cKmii A3bIK
Dialogue 1
Nicolas: Bonjour, Michel!
Michel: , Nicolas! Comment ¢a va?
Nicolas: Merci, ¢a va bien! Que fais-tu ce soir?
Karin: Aujourd’hui j’ai beaucoup d’affaires. Ma tante Marie vient nous voir. En fait, je dois me dépécher. Au
revoir!
Nicolas: !

Bienvenue! Salut! Portez-vous bien! Au revoir! Bon voyage!
Dialogue 2
Votre ami: Allons voir le 3-D film au cinema?
Vous:
a) Avec plaisir!
b) Je n’aime pas tous les films.
c) Laissez-moi tranquille!
d) C’est folliet!
3.Bpi0epuTe NpaBHIIBbHBIN OTBET HA BONPOCHI THHIBOCTPAHOBEIYECKOI0 XapaKTepa.
AHTIHMUCKHH SA3BIK




Koo
UHOUKAMOP
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea

1. What’s the main difference between a college and a university in the USA?
a) Colleges are smaller.
b) Colleges offer only undergraduate degrees.
c) Colleges are smaller and they offer only undergraduate degrees.
2. What’s the difference between a state (public university) and a private university?
a) State universities are funded by the government.
b) State universities are usually larger and admit a wider range of students.
c) State universities are funded by the government and admit a wider range of students.
3.Who funds private institutions of higher education in the USA?
a) a) US government
b) b) They are funded from tuition fees, research grants and gifts.
Ctpana, rae st ’KUBY
1) How many countries does the Russian Federation consist of?
a)?2 b) 3 c)4
2) What is the state system of the Russian Federation?
a) a constitutional monarchy b) a parliamentary republic ¢) the united states
3) What is the symbol of the Russian Federation?
a) arose b) a bald eagle c) an eagle
CTpaHbI H3y1aeMoro fi3bika
1. What is the Scottish national costume for men?
a) the kilt  b) the tuxedo  c) the bearskin
2. What is the most famous sport event in Scotland?
a) the Highland games
b) the Ccommonwealth Games
c) the Wimbledon Championship
3. What country is called a land of castles and princes?
a) England b) Northern Ireland c) Wales
Hemeukuii si3bIK
1) Hochschulbildung in Deutschland ist heutzutage in den ... eingebunden.
a) Bologna-Prozess c) Berliner Prozess
b) Niirnberger Prozess d) Européischen Prozess
2) Wer bekommt Stipendien an den Universititen Deutschlands?
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a) alle Studenten c) besonders begabte Studenten
b) auslidndische Studenten d) niemand

3) Die erste Universitit Deutschlands wurde in ... gegriindet.

a) Weimar b) Heidelberg ¢) Kéln d) Hannover

Ctpana, rae s xKUBY
1) Deutschland besteht aus ... Bundeslandern.

a) 14 b) 16 c) 12 d) 10

2) Im Norden wird Deutschland durch ... begrenzt.

a) die Ostsee b) den Bodensee

c) Frankreich d) Polen

3) Der gesetzgebende Organ Deutschlands heil3t ... .
a) Bundestag b) Regierung

¢) Der Kurfiirst d) Landtag

CrpaHbl H3y4aeMoro si3bIka

1) Die Deutschen feiern Weinachten am ...

a) 21. Dezember  b) 24. Dezember c) 31. Dezember  d) 7. Januar

2) Das Bild ,,Selbstbildnis im Pelzrock® von ... befindet sich in der Alten Pinakothek in Miinchen.

a) Brecht b) Cranach ¢) Hundertwasser  d) Diirer
3) Fiir die Germanen war ... ein heiliger Baum.
a) die Kirsche b) die Espe c) die Linde d) die Birne

DpaHLy3CKHH A3BIK
1.Les deux premiers cycles sont destinés ...
A aux recherches
B aux études
C aux stages pratiques
2. Le troisieme cycle est destiné a la recherche...
A a la recherche
B aux études
C aux vacances
3. Les les étudiants se retrouvent toujours a I’université quand ...
A ils se sont reposés apres les études.
B ils ont passé leurs examens.
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C ils n’ont pas été admis ailleurs

Crpana, rae s ;KuBy

1)La République fédérale de Russie occupe environ ....
a) une deuxeéme partie de la surface de la Terre.
b) une septieéme partie de la surface de la Terre.
¢) une troisiéme partie de la surface de la Terre.
d) une cingiéme partie de la surface de la Terre.
2) Ses cotes sont baignées par ......

a) onze mers de trois océans

b) douze mers de trois océans

¢) trois mers de trois océans

d) douze mers de deux océans

3) Le plus profond lac du monde est ... .

a) le lac Ladoga

b) le lac Blanc

c) le lac Baikal

d) le lac Onega

CTpaHbl H3yYaeMoro si3biKka

1. Ce sont les Champs-Elysées qui vont de la place Charles de Gaulle....
a. au Quartier Latin

b. a la place de 1°‘Opéra

c. ala place de la Concorde

2.Sur la rive gauche se trouve ...

a. les Grands Boulevards

b. le Quartier Latin

. la Tour Eiffel

. Sur la rive droite se trouve .....

. ’Arc de Triomphe

. Notre-Dame

. le Quartier Latin

o

O T & W

YK-4.2 Bener nenoyro mepenucky Ha | 1. PacmosioskuTe 4acTH HHKENPEACTABJIEHHOI0 MUCHMA B MPaBUJILHOM MOPSIKE.




Koo
UHOUKAMOP
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea

PYCCKOM M MHOCTPAHHOM SI3bIKaX
c Y4ETOM 0COOEHHOCTEMH
CTUJIMCTUKHU oUIHATEHBIX
MHCEM W  COLUOKYJIbTYPHBIX
pa3nu4uin

AHIIHACKHMHA A3BIK

1. January 28™
2. Hope to hear from you soon
3. Flat 14,

8 Jefferson Street

Nashville

NSH9 001
4. Yours,

Alex Duck
5. Dear Melanie
6. I don’t like to write long and boring letters so I stop here, but I like to communicate with people about
interesting things. I hope we’ll be able to become good friends.
7. I’'ve seen your ad and liked it very much. So I decided to write you. My name is Alex. 'm 22. I like
travelling very much. My hobby is basketball. Besides, I'm fond of reading. My favourite writer is Charles
Dickens.

Hemenkuii A3bIK

a) Schwarzer Bir, 3 1.
b) Katharina Miiller 2.
c) 30449 Hannover 3.
d) Mein Name ist Katharina Miiller, ich bin Bewerberin an der HMT 4,
Hannover fiir den Wintersemester 2017, Fach — Pop Gesang. Da ich mich

auch an der anderen Hochschule in Mannheim bewerbe, muss ich am 17.06

in Mannheim fiir die Hauptfachpriifung sein. Am diesen Tag findet aber

auch Musiktheorietest an Threr Hochschule statt. Ist es mdglich, den
Musiktheorietest an einen anderen Tag mit einer anderen Gruppe zu

schreiben? Ich wiirde Thnen fiir solche Angelegenheit sehr dankbar sein.

e) 11.06.2017 5.
f) Mit freundlichen Griiflen, 6.
(Unterschrift)

Katharina Miiller.

g) Hochschule fiir Musik und Theater Hannover 7.
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h) Sehr geehrte Damen und Herren, 8.
1) Eignungspriifung 9.
J) Neues Haus, 1 10.
30175, Hannover

DpaHLy3CKHH A3BIK
Aubert & Cie (1)
Code postal 75014 Paris (2)
(3) M. Jean Bertrand
(4) Etablissement Butot
(5) 20, Rue du Rhone
A la Société de l'expéditeur
B la ville d'ou vient la lettre
C le nom du destinataire
D la rue du destinataire
E la Société du destinataire
2.0npegenanre, K KAKOMY BHAY MCbMA OTHOCHTCSI HMKe NIPEICTABJICHHBIN TEKCT:
AHTIMHCKHH SA3bIK

a) Memo
b) CV
c) personal letter
d) inquiry letter
1. January 28"
2. Hope to hear from you soon
3. Flat 14,

8 Jefferson Street

Nashville

NSH9 001
4. Yours,

Alex Duck
5. Dear Melanie
6. I don’t like to write long and boring letters so I stop here, but I like to communicate with people about
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interesting things. I hope we’ll be able to become good friends.
7. I’ve seen your ad and liked it very much. So I decided to write you. My name is Alex. I'm 22. I like
travelling very much. My hobby is basketball. Besides, I'm fond of reading. My favourite writer is Charles
Dickens.
Hemenxuii A3bIK
a) die Anfrage
b) die Reklamation
c) die Bestellung
d) die Zustimmung

» -..Sehr geehrte Herr Panov,
Danke fiir Thren Brief vom 23.Juli, 2009. Laut beiderseitiger Zustimmung senden wir Thnen noch eine
Preisliste fiir T-Shirts. Wir bestdtigen unsere Zustimmung der Ratenzahlung ... ,,

DpaHIy3CKHi A3bIK
Madame, Monsieur,
Jiai l'intention de vendre mon véhicule XXX, type XY, immatriculé (indiquer le numéro d'immatriculation),
mis pour la premiére fois en circulation le 3 juillet 2001 (voir indications de la carte grise).
Auriez-vous l'amabilité d'établir un certificat de non-gage et de me I'envoyer dans I'enveloppe ci-jointe
(joindre a cet effet une enveloppe timbrée portant votre adresse).
A Lettre-demande
B Lettre-offre
C Lettre-commande
D Lettre-reclamation

YK-4.3

BrimmonHseTr Aad JIWYHBIX Ieleu
IIepeEBO] OQUIHATIBHBIX u
PO ECCUOHAIBHBIX TEKCTOB C
WHOCTPAHHOTO fA3bIKA Ha PYCCKHU,
C pyCcCKOro sI3BIKA Ha
WHOCTPaHHBIN

1.IlpounTaiiTe TEKCT M YKAXKNTE, KAKOH YaCTH TEKCTA COOTBETCTBYeT HH(OpMAaLUs
AHTIMHCKHH SA3bIK

a) The time to choose your future profession has come.

b) I wanted to become a doctor.

When you leave school you understand that the time to choose your future profession has come. It's not
an easy task to make the right choice of a job. I have known for a long time that leaving school is the
beginning of my independent life, the beginning of a far more serious examination of my abilities and
character.

I have asked myself a lot of times: "What do | want to be when I leave school?" A few years ago it was
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difficult for me to give a definite answer. As the years passed | changed my mind a lot of times about which
science or field of industry to specialize in. It was difficult to make up my mind and choose one of the
hundreds of jobs to which | might be better suited.

A couple of years ago | wanted to become a doctor. | thought it was a very noble profession. | was good
at biology and chemistry in the 8th and 9th forms. | wanted to help people who had problems with health. |
knew that a doctor should be noble in work and life, kind and attentive to people, responsible and reasonable,
honest and prudent. A doctor, who is selfish, dishonest, can't be good at his profession. I tried to do my best to
develop good traits in myself.

Hemeukuii si3bIK

a) Die Maus ist mit dem Computer durch ein Kabel verbunden.
b) Im Internet sind alle wichtigen Unternehmen, Firmen und Institutionen aus der Industrie, Medien und
Dienstleistungen vertreten. Die Zahl der Internet-Nutzer steigt.
Den ersten wirklichen Computer baute 1941 der deutsche Bauingenieur Conrad Zuse. In den USA wurde der
Computer einige Jahre spdter (1944) von Howard H. Aiken entwickelt. In den 70er Jahren wurde durch die
rasche Entwicklung der Mikroelektronik der Bau von Mikrocomputern moglich. Mehrere Firmen produzieren
Computer. Es gibt weltweit eine Vielzahl von Spiel-, Personal-, Klein- und Multimedia-Computern. Zurzeit
gibt es auch tragbare Computer, die wie kleine Koffer aussehen.
Sichtbare Teile eines Computers werden als Hardware bezeichnet. Software sind seine Programme und das
Betriebssystem. Uber die Tasten oder die Maus gibt man Signale ein. Die Maus ist mit dem Computer durch
ein Kabel verbunden. Wenn man die Maus hin und her bewegt, bewegt sich auch der kleine Pfeil auf dem
Bildschirm.
Mit einem Computer kann man leichter lernen. Es gibt viele Lernprogramme in Fremdsprachen, Mathe,
Physik, die das beweisen. Das Uben mit dem Computer ist nicht so langweilig wie mit einem Lehrbuch, weil
der Computer auf richtige Antworten sehr freundlich mit einem Zeichen reagiert. Mit Hilfe eines Computers
kann man Texte tippen, verarbeiten, speichern und auch drucken, wenn man einen Drucker hat.
Ganz andere Kommunikationsmdglichkeiten bietet das Internet. In der ganzen Welt kann man jetzt mit dem
Computer elektronische Briefe und Nachrichten senden, man kann kommunizieren und Informationen
austauschen. Im Internet sind alle wichtigen Unternehmen, Firmen und Institutionen aus der Industrie, Medien
und Dienstleistungen vertreten. Die Zahl der Internet-Nutzer steigt.

DpaHy3CKH A3BIK
1.La famille trouve vraiment son accomplissement par les enfants.
2. La famille francaise en fournit un exemple.
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1.0n se fait souvent une idée fausse des Francais: on s’imagine le Francais comme quelqu’un de 1éger
qui ne respecte pas beaucoup les régles de la vie sociale. En réalité, les Francais sont beaucoup plus
traditionalistes. La famille francaise en fournit un exemple. Elle est reconnue comme fondement de la société
et devient méme 1’objet d’une sorte de culte.

2. La loi frangaise reconnait le mariage civil, mais la majorité des couples célébrent encore un mariage
religieux. La famille trouve vraiment son accomplissement par les enfants. Dés son arrivée 1’enfant est
I’objet des soins, et le souci principal des parents est de lui donner une bonne éducation.

3. Depuis 1969 la loi sur I’autorité parentale reconnait les mémes droits du pére et de la mére sur leurs
enfants. Pour I’ensemble des Frangais, le mariage est un engagement a vie. Néamoins le nombre des divorces
a considérablement augmenté en France, comme partout dans le monde.

4. Le probléme de la famille moderne c’est I’absence: le pére trop occupé et souvent fatigué a son
retour, la mere absorbée par ses taches diverses, les enfants livrés a eux-mémes. C’est une bonne utilisation
des loisirs familiaux - congé payé et deux jours chdmés en fin de semaine - qui devraient permettre
d’augmenter le temps passé a la maison et de consolider la communauté familiale.

2.Buinuiere NMPEAJIOKCHUA U3 TEKCTAa, IEPpEeIAOIIHE €0 OCHOBHYIO UI€I0.

AHIJINIACKUHA A3BIK

State System of the Russian Federation
The Russian Federation is set up by the constitution of 1993.
Under the Constitution Russia is a presidential republic. The federal government consists of three branches:
legislative, executive and judicial. Each of them is checked and balanced by the President.
The legislative power is vested in the Federal Assembly. It consists of two chambers. The Upper Chamber is
the Council of Federation; the Lower Chamber is the State Duma.
Each chambers are headed by the Speaker. Legislature may be initiated in either of the two Chambers. But to
become a law a bill must be approved by both Chambers and signed by the President. The President may veto
the bill.
The President is commander-in-chief of the armed forces, he makes treaties, enforces laws, appoints ministers
to be approved by the Federal Assembly.
The executive power belongs to the Government which is headed by the Prime Minister. The first action of
the Prime Minister on appointment is to form the Cabinet.
The judicial branch is represented by the Constitutional Court, the Supreme Court and the regional courts.
The members of the Federal Assembly are elected by popular vote for a four-year period.
Today the state symbol of Russia is a three-coloured banner. It has three horizontal stripes: white, blue and
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red. The white stripe symbolizes the earth, the blue one stands for the sky, and the red one symbolizes liberty.
It was the first state symbol that replaced the former symbols in 1991. Since 1993 the hymn of Russia was
“The Patriotic Song” by M. Glinka. But in 2000 it was changed. Now we have the hymn, that has the melody
of the former USSR hymn, but the verses to it were written a new by S. Michalkov. A new national emblem is
a two-headed eagle. It is the most ancient symbol of Russia. It originates from the heraldic emblem of the
Ruricovitches. All these symbols are official. They have been approved by the Federal Assembly.

Hemeukuii si3bIK

Deutschland

Die Bundesrepublik Deutschland liegt in der Mitte Europas. Sie grenzt an zahlreiche Landern: Danemark,
Polen, die Tschechische Republik, Osterreich. die Schweiz, Frankreich, Luxemburg, Belgien, die
Niederlande. Die Grenzen der Bundesrepublik Deutschlands sind 3318km lang. Von 1945 bis 1990 bestand
Deutschland aus 2 Teilen: der BRD und der DDR. Am 3. Oktober ist der Tag der deutschen Einheit.
Die Fliache des vereinten Deutschlands betragt 356755 km2. Die deutschen Landschaften sind vielfaltig und
reizvoll. Man unterscheidet drei Groplandschaften: die Norddeutsche Tiefebene, das Mittelgebierge und die
Alpen. Ein Drittel der Flache des Landes ist Wald. Im Siiden des Landes liegen die Alpen. Deutschland gehort
zu der kuhlgemaépigten Zone an mit den durchschnittlichen Temperaturen im Januar zwischen + 1,5 Grad C
(Tiefland) und -6 Grad C (Gebirge) und im Juli zwischen +17 Grad Grund + 20 Grad C. Bis auf den Rhein
und die Elbe entspringen alle.
Hauptfliisse Deutschlands entspringen in den den Miitelgebirgen. Alle groBen Fliisse fliefen von Siiden nach
Norden. Ausnahmen sind die grossen Nebenfliisse des Rheins und die Donau. Die langsten Fliisse sind: der
Rhein, die Elbe, die Donau, der Main, die Weser, die Saale, die Spree, der Neckar, die Havel, die Mosel. Alle
diese Fliisse sind schiffbar. Auf dem Territorium des Landes liegen viele Seen, die sehr malerisch sind. Der
groBte von ihnen ist der Bodensee. Er ist 250 m tief und liegt in den Alpen. AuBer Fliissen und Seen gibt es
in Deutschland viele Kanale. Sie sind fur die deutsche Wirtschaft wichtig. Die wichtigsten-Kanalen sind: der
Mittellandkanal, Dortmund- Ems- Kanal, Elbeseitenkanal, Nord-Ostseekanal u.a.
Heutzutage leben in Deutschland 88 Millionen Menschen. Die Bevolkerungsdichte betrigt ungefahr 219
Menschen pro km2. Am dichtesten besiedelt ist das Ruhrgebiet, der Raum Frankfurt, Berlin und in dem
Gebiet Mannheim. Die Bevolkerung wichst dank den vielen deutschstammigen Menschen aus Russland,
Polen und Rumanien. Im Land leben und arbeiten uber 7 Millionen ausldandische Mitbiirger. Deutschland ist
arm an Bodenschitzen. GroBBere Vorkommen gibt es nur an Steinsalz, an Kalisalz, an Braunkohle und
Steinkohle. Die Kohle reich fiir das Land nicht aus. Erdol fordert man vor allem zwischen Weser und Ems,
nordsiidlich von Hannover und siidlich von Leipzig. An denselben Stellen fordert man auch Erdgas.
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Deutschland gehort zu den salzreichen Landern der Erde. Die groBten Salzvorkommen liegen im Raum
Hannover, Hildeheim. Der Eisenabbau ist riickldufig. Vorwiegend ist er im Gebiet urn Salzgilter entwickelt.
DpaHLy3CKHH A3BIK

La France est le plus étendu pays d’Europe occidentale, disposant d’une vaste zone maritime. Ses rivages
cotiers de 5500 km lui donnent I’ouverture sur 4 espaces maritimes (la mer du Nord, La Manche, 1’océan
Atlantique et la Mediterranée). La France a la superficie de 551000 km carrés — pres d’un cinquiéme de la
superficie de 1’Union europeenne — et le relief varié. Les plaines occupant 2/3 de la superficie totale. Les
principaux massifs montagneux sont les Alpes (don’t le point culminant, le mont Blanc est le plus haut
sommet d’Europe occidentale — 4807 métres), les Pyrénées, le Jura, les Ardennes, le Massif central et les
Vosges.

Le climat de la France est de trois types: océanique (a 1’ouest), méditerranéen (au sus) et continental (au
e et a I’est). Les zones de production agricole et forestieére couvrent une superficie de 45 millions d’hectares,

2 % du territoire metropolitain.

Le massif forestier représente a lui seul 26 % du territoire et constitue le 3me massif de I’Union européenne
ceux de Suede et de Finlande. La superficie de la forét francaise a progressé de 35 % depuis 1945. Afin de
cgarder et de mettre en valeur le partimoine naturel de la France, I’Etat a créé 6 parcs nationaux, 122 réserves
elles. S’y ajoutent 29 parcs naturels régionaux couvrant plus de 7 % du territoire. Le budget de 1’Etat consacré
rotection de I’environnement a sensiblement augmenté ces cinq derniéres années.

La France a 60,9 millions d’habitants (1998), don’t 10 millions sont regroupes dans la capitale —
lomération de Paris. Les plus grandes villes sont Marseille, Lyon et Lille, agglomérations qui comptent
ine 1,2 millions d’habitants.

La République francaise comprend la métropole (divisée en 22 régions et 96 départements) ainsi que 4
rtements d’outremer (Guadeloupe, Martinique, Guyane, Réunion). S’y ajoutent 4 territores d’outre-mer
mésie francaise, Nouvelle-Calédonie, Wallis-et-Futuna, les Terres australes et antarctiques francaises) et les
ctivités territoriales a statut particulier (Mayotte et Saint-Pierre-et —Miquelon).
3.IlepeBeanTe NMCbMEHHO TEKCT HA AHTJIMICKUI A3bIK. OTBeTbTE HA BONPOC K TEKCTY:
AHIIHHACKHMH A3BIK

Do you want to study English to improve your career prospects?

AHrnuiickuii 1y Moeit Oynyieil kapbepsl

EcTh MHOTO MpeuMyIecTB B M3y4eHUH aHTIUHCKOTO S3bIKa, OCOOCHHO KOTJ/Ia peYb 3aXOJUT O Bamlei
Kapbepe. AHTIUHCKUI OBICTPO CTAHOBHUTCS YHHUBEPCAJIbHBIM SI3bIKOM, M OH HCIIOJIB3YETCS BO BCEM MHPE BO

MHOT'UX Pa3JIMYHBIX OTPACIIAX HPOMBIIIIICHHOCTH. HezaBucumo ot TOro, XOTUTEC JIU BBI pa6OTaTB B 6H3HGCG,
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WH)KEHEPUU WM JIPYro yBIEKaTeNbHOW OOJIACTH, 3HAHHE AHIJIMKICKOTO fA3bIKAa JAaCT BaM KOHKYPEHTHOE
IIPEUMYILIECTBO IEpe] APYTUMHU KaHAuAaTaMu. M3ydeHue aHIMiCKOro sA3plka Kak BTOPOTIO IIOMOXKET BaM
paboTaTh B aHIJIOSA3BIYHBIX CTPaHAX.

EcTeb MHOTO CTpaH 1O BCEMY MHPY, KOTOPBIE HCIOJIB3YIOT AHIVIMHCKUAN SI3BIK B Ka4€CTBE OJHOTO W3
CBOMX O(MUIMATBHBIX WM TPHHATHIX S3bIKOB. DakTHUECKH, 54 CyBEPEHHBIX TOCYIapCTBa IEPEUUCISAIOT
aHIMIMMCKUN S3bIK B KadecTBE OQUIMANbHOIO s3blka, BKItodas Cunranyp, Kenuto, Mnauio u npyrue
MHTEpecHble MecTa. M3ydas aHTTUICKUI S3bIK, BBl Oy/eTe MMETh BO3MOXKHOCTH pabOTaTh 3a IpaHUICH BO
MHOTHUX Pa3HbIX CTPAHAX, YTO MOKET OTKPBITh MHOTO MHTEPECHBIX BO3MOKHOCTEHN AJIs1 KAPLEPHOI'O POCTA.

HeMmeuxuii s3Ik
Maochten Sie eine Fremdsprache lernen, um Ihre Karriereaussichten zu verbessern?
WNHocTpaHHBbIN A3bIK U1 MOEH Oyyllel Kapbepbl

EcTb MHOTrO IpeMMyILECTB B U3YYEHMHM MHOCTPAHHBIX S3bIKOB, HAIIPUMEDP, AHIJIMICKOr0, HEMELKOIO
A3BIKOB, OCOOEHHO KOTI'Jla peyb 3aXOJUT O Ballel Kapbepe. AHITIMNUCKUNA, HEMELIKUN U JIpYyrMe WHOCTPAHHBIE
A3BIKA OBICTPO CTAHOBSATCS YHUBEPCAIbHBIMU S3bIKAMH, U OHM HCIOJB3YIOTCS BO BCEM MHUPE, BO MHOTHUX
Pa3NMYHBIX OTPACIAX TNPOMBINUIEHHOCTH. Hes3aBHCHMMO OT TOro, XOTHTE JM BBl paboTaTh B OuW3Hece,
WHXEHEpUU WIHM JIpyrod yBJEKaTelbHON 001acTH, 3HAHWE MHOCTPAHHOIO SI3bIKa JAacT BaM KOHKYPEHTHOE
MIPEUMYILECTBO Iepel APYTMMH KaHauaaTtaMu. M3ydeHue aHITIMKHCKOrO si3bIKa KaK BTOPOTO IIOMOXKET BaM
paboTaTh B aHIVIOA3BIYHBIX CTpaHax. M3ydeHne HeMeluKoro si3blka Kak BTOPOrOo MOMOXET BaM paboTaTh B
HEMELIKOSI3bIYHBIX CTPAHAX.

EcTtp MHOTO CTpaH o BceMy MUpPY, KOTOPBIE UCIIOIb3YIOT aHIVIMMCKHAN A3BIK B KAYECTBE OJHOTO U3 CBOMX
Oo(UIIMANBHBIX WU MPUHATHIX s3bIKOB. DakTHdecku, 54 cyBepeHHBIX FOCyJapcTBa OTMEYAIOT aHTTTUICKUIA
A3BIK B KaueCTBE OPUIMAIILHOTO sI3bIKa, BKItovas Cunranyp, Kenuto, Inauto u apyrue nHTEpecHsle MecTa.
W3yuas aHrMiACKUM, HEMELKUI WM Jpyroi HHOCTPAaHHBIH SI3bIK Y Bacc Oy/1eT BO3MOXKHOCTh paboTaTh 3a
TPaHUIEN BO MHOTHX Pa3HbIX CTPaHAX, YTO MOXKET OTKPBITh MHOTO UHTEPECHBIX BO3MOXKHOCTEN IS
KapbepHOTI'0 POCTA.
DpaHLy3CKHH A3BIK

Voudriez-vous apprendre une langue étrangére pour améliorer vos perspectives de carriére?

WNHoctpanHbIi A3bIK U1 MOEH Oy yiel Kapbepbl

EcTp MHOrO IpeumyInecTB B U3Yy4EHUH MHOCTPAHHBIX S3BIKOB, HAIPUMEP, aHIVIMICKOrO, HEMELKOro
SI3BIKOB, (PPAHITY3CKOTO, OCOOEHHO KOTJa pedyb 3axOJUT O Bamield Kapbepe. AHTTUNHCKHUN, HEMEIKHM,
(bpaHIry3CKHii S3bIKM OBICTPO CTAHOBSITCS YHUBEPCATIbHBIMU S3bIKAMH, U OHU MCIIOJIB3YIOTCS BO BCEM MHpE, BO
MHOTHX Pa3JMYHBIX OTpacisiX NPOMbINUIEHHOCTH. He3aBucHMO OT TOro, XOTHTE JIM BBl paboTaTh B OH3HECE,
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WH)KEHEPUU WIN APYrod yBIIEKAaTENbHOW 00JacTH, 3HAHHE WHOCTPAHHOTO SI3bIKa JTACT BaM KOHKYPEHTHOE
IPEUMYLIECTBO Iepes IpyruMu Kanaunatamu. M3yuenue (paHIiy3ckoro sizpika Kak BTOPOro IOMOXET BaM
paboTtaTh B PpaHKOS3BIYHBIX CTPAHAX.

EcTb MHOrO CTpaH 110 BceMy MUPY, KOTOPbIE UCIIOJIB3YIOT (PpaHIly3CKUH SI3bIK B KAUECTBE OJJHOI'O U3 CBOUX
o(HIMaNbHBIX WU NPUHATHIX s36IKOB. Ha ¢paniry3ckom roBopsT B LlIBelinapuu, bensruu, JlrokcemOypre,
Kanane. M3y4ast nHOCTpaHHBIN A3bIK Y Bac OyJeT BO3MOXKHOCTh pab0TaTh 3a IpaHULIEl BO MHOTHUX pa3HbIX
CTpaHax, YTO MOXKET OTKPBITh MHOTO MUHTEPECHBIX BO3ZMOKHOCTEN JIJIs1 KAPbEPHOT'O POCTA.

YK-4.4

[TyGnu4HO BBICTYyMAET HA
PYCCKOM SI3BIKE, CTPOUT CBOE
BBICTYIIEHUE C YUETOM
ayJIMTOPHUH U 1IeJIA OOIIEHUS

1.IloaroToBHTE MPE3EHTALHIO MO MPOiiIECHHBIM TeMaM, ONMUPASICh HA COOTBETCTBYIOLIHUE JIEKCHYECKHe
BBIPaKeHNS.
AHIJIMHCKHN A3BIK
1.Cucrema BbICIIEro 00pa30BaHMs CTPAHBI U3Y4aeMOT0 SI3bIKA.
2. MupoBbI€ IOCTONPUMEUYATEIILHOCTH.
3. CryneHueckas )KM3Hb B MOEM YHUBEPCUTETE.
4. KynpTypa v TpalulluU CTPaHbl U3y4aeMOoro s3bIKa.
5. DddexTuBHBIC CITOCOOBI TOUCKA PAOOTHI.
6. I'pamoobpasyroliiee mpeInpusTue: NpU3HaK| U NePCIEKTHBHI.
7. Mupossie noctuxenuss HTP XXI Beka
Let me introduce myself to you.../ the next slide is .../ in conclusion...
Hemenxkuii A3bIK
1.Cucrema Bbiciiero 00pa3oBaHusl CTPaHbl H3y4aeMOro S3bIKa.
2. MupoBBIe JOCTONPHUMEYATEITHHOCTH.
3. CtyneHueckast )KU3Hb B MOEM YHUBEPCHUTETE.
4. KynbTypa ¥ TpaJiliuy CTpaHbl H3y4aeMOT0 S3bIKa.
5. D¢ dexTuBHBIE CIOCOOBI TOMCKA PAOOTHI.
6. I'pamooOpa3yroiiee mpeANpUsITHE: TPU3HAKHA U TTEPCIIEKTHBBI.
7. Mupossie goctmxenns HTP XXI Beka
Darf ich mich vorstellen....../ das nichste Bild ist .../ in Abschluss...
DpaHLy3CKHH A3BIK
1.Cucrema BbICIIET0 00pa30BaHMS CTPAHBI H3Y9aeMOTO SI3bIKA.
2. MupoBbIe JOCTONIPUMEYATEIbHOCTH.
3. CtyneHueckast )KU3Hb B MOEM YHHBEPCHUTETE.
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4. KynpTypa v TpaIUlIUU CTPaHbl H3y4aeMOro sI3bIKa.
5. D¢ dexTuBHbIE CTIOCOOBI TOMCKA PAOOTHI.
6. 'pagoobpa3yroriee mpearnpusaTHe: MPU3HAKH U TIEPCIICKTHBBIL.
7. Mupogssie noctmwkennss HTP XX Beka
Permettez-moi de me présente....../ la diapositive suivante .../ en conclusion...
YK-4.5 YcrHo npencrasiser pe3ynabTarsl | 1.I10AroToBbTE YCTHOE COOOIIEHHE N0 MPOIiIeHHBIM TeMaM, OITUPAsICh HA COOTBETCTBYIOIIINE

CBOCH JIeATEIIbHOCTH Ha
WHOCTPAHHOM  S3bIKE,  MOJXKET
MOJ/IepKaTh Pa3rOBOP B XOJI€ UX
o0CyKIeHUS

JIEKCHYeCKHe BbIPAsKEeHM.
AHIJIMHCKHN A3BIK

1. 51 B cOBpeMEHHOM MUpE

2. Mowu miaHbl Ha Oyayiiee

3. UcTopus Hay4HOH MBICIU

4. IlerHoct 00pa3oBaHUs

Let me introduce myself to you.../ the next slide is .../ in conclusion...

HeMmenkmnii A3bIK

1. 51 B cOBpeMEHHOM MUpE

2. Mowu nnaHbl Ha OyayIiee

3. UcTopus Hay4HOH MBICITH

4. Ilennoctn 0oOpa3oBaHuUs

Darf ich mich vorstellen....../ das nichste Bild ist .../ in Abschluss...

DpaHLy3CKHH A3BIK

1. 51 B coBpeMeHHOM MHpEe

2. Mowu nnaHbl Ha Oyay1iee

3. UcTopus Hay4HOH MBICITH

4. IlenHoCTH 00pa30BaHUS

Permettez-moi de me présente....../ la diapositive suivante .../ en conclusion...

TexHu4ecKkuii HTHOCTPAHHBIN A3BIK B NPO(deccHoHANBHOI 00/1acTH

YK-4.1

Bri6upaet ctuinp o0mieHus Ha
PYCCKOM $I3bIKE B 3aBUCUMOCTH OT
LIEJIH U YCIIOBUI MapTHEPCTBA;
aJlanTHPYeT pedb U CTUJIb
OOIIEHUS K CUTYallusIM

1.BbiGepuTe pensiuky, HaudoJiee COOTBETCTBYIONIYI0O CHTYAI[UHM O0LIeHUSA
AHITHHACKHMH A3BIK

1. Colleague: “ ”?

John: “Anyhow, I am going to live in London. I’ve got a new job.”

a) You are not going to London, are you?
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B3aUMOJIEHCTBUS

b) London is a perfect place for your career.
c) But London is too expensive for young people.
d) What’s wrong with your job?
2. Director: “Sorry, I am too busy on Tuesday.”
a) Can we have a meeting on Tuesday?
b) Can | have a day-off on Tuesday?
¢) Tuesday is a very good day for work, isn’t it?
d) Are we very busy on Tuesday?
Hemenxkuii 361K
1. Herr Schmidt: Guten Tag! Hier ist Stefan Schmidt. Ich méchte bitte Herrn Hoffmann sprechen. Sekretirin:

a) Was? Ich verstehe Sie nicht.
b) Auf Wiederhoren.
¢) Moment mal. Ich verbinde.
d) Er will mit Ihnen nicht sprechen.
2. Sekretérin: Optotecno, Frau Gerno am Apparat. Guten Tag.
Sie:
a) Hmm.
b) Auf Wiederhoren.
¢) Sie haben eine schone Stimme.
d) Guten Tag. Mein Name ist Herr Ulrich.

2. CocTaBbTe QMAJIOT U3 NPEAJI0KEHHbBIX PelInK

AHIIHACKHH A3BIK

. Good morning, Miss lvanova. So you applied for a job in our team. Am | right?
. Well, | left school at 17 and then for the next five years | studied at Nosov State Technical University.
| graduated the Department of economics with high honors and was qualified as a manager of enterprise. And
after that | did a one-year computer course.

. That's good. 1'd like to know a bit more about you. Probably you could tell us about your education
first.

. Unfortunately no.

. Well. Your education sounds great, Miss lvanova. And have you got any experience? Have you

worked before?
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. OK. That’s enough I think. Well, Miss Ivanova. Thank you very much. I am pleased to talk to you and
we shall inform you about the result of our interview in a few days. Good-bye.
. I see. Do you mind business trips? And are you fluent in English or German?
. Well... I start my work on time. I learn rather quickly. I am friendly and I am able to work under
pressure in a busy company.
. Very good. Can you tell me about your good points then?
. Oh, foreign languages are my favorites. We did English at the University and | use it when | travel.
. Yes, | did. I sent my resume for a position of a manager.
Hemenkuii s3b1k
. Medienlabor Meininger, guten Tag. Was kann ich fiir Sie tun?
. Tut mir leid, Herr Meininger ist heute nicht im Haus.
. Natiirlich. Was soll ich ihm denn sagen?
. Kein Problem. Wie war noch Ihr Name?
. Vielen Dank, Herr Stein. Auf Wiederhoren!
. Oh, konnte ich eine Nachricht fiir ihn hinterlassen?
. Auf Wiederhoren!
. Stein. Und meine Telefonnummer ist 7655432 hier in Freiburg.
. Guten Tag, mein Name ist Stein. Ich mochte bitte mit Herrn Meininger sprechen.
. Konnte er mich bitte so bald wie mdglich zuriickrufen? Es ist sehr wichtig.
YK-4.2 Bener nemoByro mnepenucky Ha | 1. Pacnosokute 4acTy HUKENPEACTABICEHHOIO MHCbMA B MPABWIIBHOM ITOPSIAKE.

PYCCKOM M MHOCTPAHHOM S3bIKaX

c Y4ETOM 0CcOO0eHHOCTEHN
CTHJIUCTUKU opUIHATEHBIX
MMCEM U COIMOKYJIbTYPHBIX
pasznuuui

AHIJINIACKUH A3BIK

a. I am writing to complain about the baggage claim facilities at Brookfield airport. On recent flight
back from Barcelona, we waited 35 minutes for our luggage to arrive. One of our suitcases was badly
damaged and | am sure that the damage was done in by the baggage handlers at Brookfield.
b. Customer Service Manager
C. Yours Sincerely

Fiona Giddings
d. Brookfield Airport

Brookfield B984FU
e. Dear Sir or Madam
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f. 7 August 2009
g. I look forward to receiving your reply.
Hemenkuii s3b1k
Ihr Stellenangebot in der ... Zeitung vom...
LA.M.

Internationale Angelgerote

Manufaktur

Postfach

91709 Gunzenhausen Fischbach, den 29.3.20..
c¢. Mit freundlichen Griiffen

Hermann Hecht

(Unterschrift)
d. Sehr geehrte Damen und Herren,
e. Hermann Hecht
Forellenweg 12
98553 Fischbach
Tel.: (02 11) 8 04 57
. mit grofsem Interesse habe ich Ihre Anzeige in der SZ vom 26.3.20)... gelesen. Sie suchen fiir Thre
Einkaufsabteilung einen Zentraleinkdufer.
Fir diese verantwortungsvolle Aufgabe bringe ich alle Voraussetzungen mit. Als ausgebildeter
Speditionskaufmann war ich bereits einige Jahre im Import-Export- Bereich einer Mobelfirma tétig. Dabei
konnte ich auch Erfahrung in der Einkaufsabteilung sammeln, wo Gespriache mit ausldndischen Lieferanten
hdufig auf Englisch, aber auch auf Franzdsisch oder Italienisch gefiihrt wurden.
Ich arbeite bevorzugt mit Kollegen in einem Team. Da ich mich in meiner Freizeit gerne mit Angeln
beschiftige, habe ich mir auch einige Kenntnisse iiber Fische und Anglerausiibstung angeeignet.
g. Anlagen: Lebenslauf, Zeugnisse, Passfoto
h. Uber eine Einladung zu einem Vorstellungsgesprich wiirde ich mich sehr freuen.
2.Onpe)1enI/ITe, K KaKOMY BUAY IMUCbMa OTHOCUTCS HUKEC HpC}ICTaBHeHHLIﬁ TCKCT.

AHIJINICKUA A3BIK

Responsible for training and mentoring system technicians and system designers. Also responsible for
ensuring that delegated tasks are done accurately, on-time, billed within budget, and performed within the
scope of the contract. Must also oversee that safety standards are adhered to. Must maintain a high degree of
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regard to employee and subcontractor safety.
a) Memo
b) Letter of inquiry
c) Job advertisement
d) Contract
HeMmenkmnii 361K
Ich bewerbe mich bei Ihnen, weil ich liberzeugt bin, dass ich in IThrem Betrieb meine Leistungen verbessern
und meinen Horizont erweitern kann. Sie verlangen Kenntnisse in Spanisch und Franzosisch. Ich beherrsche
beide Sprachen, hatte aber in meiner Stellung kaum Gelegenheit, meine Kenntnisse anzuwenden.
a) die Anfrage
b) der Lebenslauf
c) die Bewerbung
d) das Protokoll
YK-4.3 Bemonnser ana auusbix neneil | 1. [lpouuTaiiTe TeKCT U onpeieuTe, IBJASIOTCS JH CJIeIyIOIIMe YTBePKIeHHsS UCTHHHBIMH WU

IIepeBO] OoQUIMATBHBIX u
npoeCCUOHATIBHBIX TEKCTOB  C
MHOCTPAHHOTO SI3bIKa Ha PYCCKU,
c pYyCCKOro A3bIKa Ha
MHOCTPAHHBIN

JIOKHBIMMU.

AHIJINIACKUH A3BIK
Mineral and ceramic engineering materials
A mineral is a natural, inorganic material (one that is not living) which is found in the ground, often within
rocks. Minerals are quite pure. Rocks, on the other hand, can be mixtures of several minerals, and may also
contain previously organic material. Examples of minearls include different types of ore — from which metal
can be extracted — such as iron ore. Non-metallic minerals include:

. diamond, an extremely hard form of carbon, which is used as an abrasive (very hard and rough)
material in cutting tools — frequently referred to as industrial diamond when used in engineering.
. silicon, found in sand as silica, which can be heated to high temperatures to make glass.

Generally, inorganic, non-metallic materials that have been formed by heating are called ceramics. Glass is
therefore a ceramic. When materials are heated to extremely high temperatures to form ceramics that are
glasslike — that is, with a structure like that of glass — we say that they are vitrified.

Ceramic materials are used to make construction materials such as bricks. These are made from clay, and are
then fired in a kiln — that is, heated to a high temperature in an industrial oven. Thery can also be vitrified - for
example, to make waterproof pipes.

1. Minerals are organic.
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Minerals can be found in rocks.
Silica is a compound containing silicon.
Minerals can be metallic or non-metallic.
Industrial diamond is an abrasive, metallic mineral.
Clay can be fired to produce material with glass-like structure.

HeMmenkmnii 361K
Unter Schall*“ versteht man mechanische Schwingungen in Festkorpern, Flissigkeiten und Gasen
(insbesondere Luft) in dem vom Menschen horbaren Frequenzbereich von 16 bis 16000 Hertz (das heif3t
Schwingungen pro Sekunden). Was tiber 16000 oder auch 20000 Hertz liegt, bezeichnet man als Ultraschall.
Mit der Definition von Schall und Ultraschall, die auf den Menschen bezogen ist, wiren manche Tiere nicht
einverstanden, unter anderem Hunde, Katze, Delphine und Flederméuse. Sie horen bis weit in unseren
Ultraschallbereich hinein. Flederméduse navigieren und jagen in absoluter Dunkelheit, ohne ja anzustoBen: Sie
verfiigen iliber eine Art akustischen Radar, dessen obere Frequenzgrenze bei 100000 Hertz liegt. Die
Entwicklung der Ultraschalltechnik wurde durch den Zweiten Weltkrieg stark beschleunigt, denn Schiffe und
Unterseeboote mussten feindliche Unterseeboote orten und unter sich kommunizieren konnen. Fiir die
Erzeugung und den Empfang von Ultraschallwellen erwiesen sich piezoelektrische Materialien wie
Bariumtitanat oder Bleizirkonat als ideal. Sie setzen elektronische Signale mit hohem Wirkungsgrad in
mechanische Schwingungen derselben Frequenz um — und umgekehrt. Die Anwendungen des Ultraschalls in
der Technik sind sehr zahlreich. Mit Ultraschall kann man schweifl en, bohren, polieren, ldppen, reinigen,
zerstduben, dispergieren, entkeimen sowie Einschliisse und Risse in Werkstoffen nachweisen. Auch in der
Medizin gibt es viele nicht mehr wegzudenkende Anwendungen des Ultraschalls. Jedermann hat schon mit
dem Ultraschallgerit der Zahnsanierung Bekanntschaft gemacht. Es ist nicht besonders angenehm, aber viel
rascher und griindlicher als die manuelle Entfernung von Zahnstein. Nach Knochenbriichen und
Verrenkungen wirkt die Ultraschalltherapie schmerzlindernd und muskelrelaxierend. Bei der Operation des
grauen Stars wird die triib gewordene natiirliche Augenlinse Ultra schall verfliissigt und abgesaugt, bevor man
eine Kunststofflinse einsetzt. Mit fokussiertem Ultraschall gelingt es, Nieren- und Blasensteine so weit zu
zertriimmern, dass sie auf natiirliche Weise ausgeschieden werden.
1. Menschen horen die Ultraschallwellen nicht.
2 Die Medizin verwendet den Ultraschall hauptsachlich als
3 Bildgeben des Verfahren.
4. Alle Korperteile und inneren Organe konnen mit Ultraschall Darge stellt werden.
2. Beimuiere npeyioKeHus U3 TEKCTa, Mepealoliie ero OCHOBHYIO UJIEH0.

Uk w




Koo
UHOUKAMOP
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea

AHTJIMHCKHH SA3BIK
Science, engineering, and technology
Science is the study of phenomena. Its aim is to discover relations among elements of the phenomenal world
by applying different scientific methods, while technologies are not always products of science, because they
have to satisfy requirements of society such as usability and safety.
Engineering is the process of designing and making tools and systems to exploit natural phenomena for
practical human means, often (but not always) using results and techniques from science. To achieve some
practical result, technology may touch on many fields of knowledge, for example, scientific, engineering,
mathematical, linguistic, and historical knowledge.
Technology is often a consequence of science and engineering — although technology as a human activity
precedes the two fields. For example, science might study the flow of electrons in electrical conductors, by
using already-existing tools and knowledge.
This new-found knowledge may then be used by engineers to create new tools and machines, such as
semiconductors, computers, and other forms of advanced technology. In this sense, scientists and engineers
may both be considered technologists; the three fields are often considered as one for the purposes of research
and reference. The exact relations between science and technology in particular have been debated by
scientists, historians, and policymakers in the late 20th century. Before World War 1, for example, in the
United States it was widely considered that technology was simply "applied science™ and to fund basic
science was to reap technological results in due time. The support of this philosophy could be found in the
USA postwar treaty on science policy: Science-The Endless Frontier: "New products, new industries require
continuous additions to knowledge of the laws of nature... This essential new knowledge can be obtained only
through basic scientific research.” In the late-1960s, however, this view came under direct attack, because
most analysts denied the model that technology simply is a result of scientific research.
Hemeukuii si3bIK
Der Ingenieur von heute hat mehr Verantwortung als frither. Es liegt vor allem daran, dass er in erster Linie
mit der Technik zu tun hat. Mit Hilfe von Ingenieuren sind viele Dinge des tdglichen Lebens erst moglich
geworden. Ingenieure sind heute aus dem technischen Leben nicht mehr wegzudenken. Deswegen muss auch
die Verantwortung steigen. Frither war die Sache mit der Verantwortung einfacher, weil der menschliche
Handlungsradius ohne moderne Technik zeitlich und rdumlich sehr begrenzt war.
Der Zusammenhang zwischen der Handlung und den Folgen war gering. Heute wird die Technik selbst zum
bestimmenden Faktor. lhre Bedeutung ist einerseits riesig, andererseits hat sie ein gigantisches
Zerstorungspotential. Dieses Zerstorungspotenzial ist so grof3, dass es auf die Umwelt und sogar auf die
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Menschheit wirkt, z.B. durch unbeabsichtigte Nebenwirkungen (Atommiill). Wegen der Technik kénnen ganz
neue Gefahren selbst entstehen, bei denen wir ihre Folgen nicht erleben. Da kommt die Frage nach der
Verantwortung fiir kiinftige Generationen. Dabei geht es nicht nur um die Verantwortung des Erfinders selbst,
deshalb steigt die Verantwortung des Ingenieurs enorm.
3. [lepeBennTe NMCHbMEHHO TEKCT HA AHTJIHIICKHIi A3bIK. OTBETHTE HA BOMPOC K TEKCTY:
AHrmicknii 1361k / Hemenkni s13bIK
1 YenoBeK MOKET MOIBEPraThCs CIETYIONINM OIIACHOCTSAM Ha paboueM MecTe.
2 Ocnenuienre BOJIbTOBOM JAYTOM.
3. O>koT pacIuIaBICHHBIM METAILIIOM.
4 [TopaxeHue 371eKTPUUECKUM TOKOM B CIydae OTCYTCTBUS WJIM HEUCIIPABHOCTH 3a3€MJICHUS
Tpanchopmaropa.
5. Jlo Hadana paboThl pabounii TOJDKEH:
6. Hanets crierioniex 1y u rojIoBHOM yOOp, IPUTOTOBBTE 3AIMUTHYIO MAacKy, ITUTOK MIJIA OYKH.
7. VY aanuTe ¢ paboyero Mecta MOCTOPOHHUE U HEHYKHBIE JJIsl paOOTHI IPEAMETHI.
8. Y6enutbes, 4To BOJU3U MecTa pabOThl HET JIEFKOBOCIIAMEHSIIOLIMXCS MaTEPUAJIOB.
YK-4.4 [TyGnu4HO BBICTYyIAET HA IHoaroroBbTe yCTHOE COOOIIEHUE MO MPOHIEHHBIM TEMaM, OITUPASICh HA COOTBETCTBYIOLIHME
PYCCKOM $I3BIKE, CTPOUT CBOE JIEKCHYeCKHe BhIPAKEeHHS.
BBICTYIUICHHE C YYETOM AHIIHICKHIl A3BIK
ayJIUTOPHUH U 1IeJIA OOIIEHUS 1. [TpodeccnonanbHbIE KOMIIETEHIIMN OYAYIIEro CrennaaIrucTa
2. JlenoBas 3Tuka
3. HTepBbIO NpU yCTPONCTBE HA paboTy
Let me introduce myself to you.../ the next slide is .../ in conclusion...
Hemenxkuii A3bIK
1. ITpodeccrnonanbHbie KOMIIETEHIIUN OYIYIIETO CIEIUATNCTa
2. JlenoBasi STUKA
3. IHTepBbIO NPH YCTPOUCTBE HA PabOTY
Darf ich mich vorstellen....../ das nichste Bild ist... / in Abschluss...
YK-4.5 YcTHO mpexacrasiser pe3ynbratsl | [IoAroTOBBHTE MPe3eHTAIUIO MO MPOiiIeHHBIM TeMaM, ONUPAsCh HA COOTBETCTBYIOIIUE JIEKCHYeCKHe

cBoei ESITEIbHOCTH Ha
WHOCTPAHHOM  SI3bIKE€,  MOJKET
MOJ/IEPXKATh Pa3rOBOP B X0JI€ MX

BbIPasKeHHS.
AHITHHACKHMH A3BIK
1. Most Oynymias cnenuanbHOCTb.
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00CYyKIeHUS

2. Ucropus pazsutus npodeccunt 1 npopeccuoHaIbHOR chepsl.

3. Mupossie noctmxenus HTP XXI Beka

Let me introduce myself to you.../ the next slide is .../ in conclusion...
Hemenkmnii A3bIK

1. Most Oynyias cuenuaibHOCTb.

2. Ucropus pazButus npodeccuu u npodhecCHOHATLHON Cephl.

3. Mupossie noctmxenuss HTP XX Beka

Darf ich mich vorstellen....../ das nichste Bild ist... / in Abschluss...

Pycckmii s13bIK ¥ 1eJI0Bble OymMaru

YK-4.1

BriOupaet ctuib o01meHus Ha
PYCCKOM SI3BIKE B 3aBUCHMOCTH OT
LIEJI ¥ YCJIOBUI apTHEPCTBA,
aZanTUPYET PeUb U CTUJIb
OOIIIEHUS K CUTYallUsIM
B3aNMOJECHCTBHUSA

IlepeyeHb TeOpeTHYECKUX BONPOCOB:

1. ®yHKIIMOHAIBHBIE CTHII COBPEMEHHOTO PYCCKOTO SI3bIKA.

2. O¢dunnanbHO-AEI0BOM CTUIIb: CTUJIEBBIC U )KAHPOBBIE OCOOCHHOCTH.

3. Cepa pyHKIIMOHUPOBAHUS OPUITUATBHO-IETIOBOTO CTHIIS.

4. ITyOnmuuucTHYeCKUi CTUIIb: CTUJIEBBIC U KaHPOBBIE OCOOCHHOCTH.

5. Chepa GyHKIIHMOHUPOBAHUS TyOTUITUCTUYECKOTO CTHJIS.

TecTbl:

1. OTmeTbTe cieupUYHYIO CTHIIEBYIO YEPTY A€J10BOT0 CTHJISA

a) OOBEKTHUBHOCTH

0) cTpemiieHHe K aOCTPaKTHOCTH, 0OOOIIIEHUIO

B) JIEKCUUECKasi HETOUHOCTh

T') CTpEeMIIEHHE K SKOHOMHUH SI3BIKOBBIX CPEIICTB

2. IloHsiTHE A3BIKOBOW HOPMbI XapPAKTEPHO /IJIs1

a) IUTEPaTypHOTO SI3bIKA;

0) >kaprosa;

B) IMAJIEKTa;

') IPOCTOPEYUSI.

3. Onpenenure CTUJIb TEKCTA:

«Canam «Bumamunnwiiiy. Cmpyukogyro ghaconv pasmoposums, 600y ciums. Qbxcapums Ha pacmumenbHoM
macne 0o 2omosnocmu. Buinoscums 6 mucky u ocmyoums. Ipubvl nopezamv 1OMMUKAMU U MOXHCE
0boicapumes Ha pacmumenbHomM macie. B mucke cmewamsv ¢aconv, epubvl, 3apamee NpUSOMOBIEHHYIO
MOPKOBb NO-KOPEUCKU U OIUBKU, NnopesanHvle nonosunkamu. Ilocorumsv. Xopowio nepemewams u O0amov
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Hacmosimwvcsi 20-30 munym. Boinosicums Ha 611000 U NOCHINAMb KYHICYMHbIMU CEMEYKAMU»

a) XyJ10°)KeCTBEHHBII

0) oduIraITEHO-1ET0BON

B) HAyYHBIN

) MyOIUIIUCTUYECKU I

1) pa3TOBOPHBIH

I[IpumepHbIe MPpaKTHYECKHE 32 TAHUS.

[IpounTaiite npemiokeHus. YKaXHUTE Cydau CTUIMCTHUYECKHA HEYJAauHOTO MCIOJIb30BaHUS MPEIOTOB 88U0Y
U gcredcmaue.

1. BBuny Bo3pociiell aHTpOIIOreHHOM Harpy3KH Ha SKOCUCTEMY r'Opojia BO MHOT'O pa3 YXYALIMINCH [1I0YTH BCE
Hokas3aTeiau KadecTBa Bojabl. 2. MHKaccoBble HOpydeHHs OBbUIM HCIOJHEHbl OaHKOM BBUAY OTCYTCTBHUS
JCHEeXKHBIX CPEJICTB Ha CUeTaxX HAIOTOIUIATeNbINMKOB. 3. BcemencrBue Oombimoro odbemMa paboT 1Mo
JUKBUAALMYU TIOCIEACTBUI IMPOTEUEK B KBAapTUPBI yepe3 KpoBIK obciayxuBaromas opranuzanus OOO
«KunkomcepBuc Ne2y» ycTpaHUT cieibl MNPOTEUEK B YKa3aHHOM KBapTUpE 0 KOHL@A TEKyllero roxaa. 4.
TpynoBoil mOroBop IpeKpamieH BBHJAY HApyLIEHHs €ro YycloBud. 5. Bceneactsue mnpeamnoigaraeMou
MOJICpHU3AIUN TPEANPHUATHS HEOOXOJUMO IEepPecMOTpeTh IITaTHOE pacnucaHue. 6. BBuny HaBoJHEHHs
HBAaKyHUpPOBAaHbl MECTHBIE KHUTEIIH.

Il. TIpounTaiiTe XapakTEepUCTHUKY CTylneHTa. Beinenure oOBEKTUBHbBIE cTUIeoOpasyromue (QakTopsl
IIPUMEHUTEIBHO K JAHHOMY TEKCTY

XAPAKTEPUCTHUKA
Ha [lappro AHnpeeBHy ['openoBy,
cryaentky Il kypca rpynmnsr MK6-15-1
Wucturyra rymanurapHoro oopazosanusg MI'TY um. I.11. Hocosa

I'openosa apes yuutcs Ha |l kypce queBHOTO oTnenenus no HampasiaeHuto 42.03.02 «Kypnanuctuka». 3a
nepuon  oOydeHHs TmposiBuia ce0sS Kak OTBETCTBEHHBIM, JOOPOCOBECTHBIN, MUCIMIUIMHUPOBAHHBIN,
TPYAOIIOOUBBIN CTY/ACHT.
VYcenemHo coBMemana OTANYHYIO y4eOy ¢ aKTHBHOM HAayYHO-HCCIIEOBATEIHCKONH pabOTON. YdacTBOBaJia B
OpraHu3alluy U IPOBEIEHNUH HAyYHO-TEXHUUECKUX KOH(PEPEHIHUHA.
B oOmiennn co ctyneHTamu rpynnsl U npenojaBatesnsiMu ['openoBa [lapbst BexxnnBa u apyxkentoOHa. Bue
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yueObl mnpodeccHoHabHO 3aHuMaercs ¢ororpaduelt, pucyer, JOOUT YHTAaTh HAYYHO-TOMYISPHYIO
auTepatypy. AKTUBHO Y4YacTBYET B >KM3HU By3a. SIBISETCS NMOCTOSHHBIM aBTOPOM CTaTe€ld B IMPECC-LIEHTPE
MI'TY, aBropom MaTepuanoB Ha «3auéTHoM paguo» MI'TY, a takxke sBiIeTCsS IOMOIIHUKOM PYKOBOIAUTENS
caiita «Campus74».
XapakTep BbIJIEpKAaHHBIA. YMeEeT JOOMBATHCS MOCTABICHHBIX IIEJIeH, HE YITyCKas U3 BUIY padOTy B KOMaH/IE.
HekondnukrHa, noOpoxenarenbHa. Ha KpUTHKY pearupyer KOHCTPYKTHBHO.
XapakTepucTuKa JjaHa 110 MECTY TPeOOBaHHUS.
Kyparop rpynnet 10K6-15-1, nonent kadgenpsr

PAOAuMK ®I'bOY BO «MI'TY um. I'"'1. Hocosa»

O.E. YepHosa

YK-4.2

Bener JnenoByro Mepenucky Ha
PYCCKOM M MHOCTPAHHOM SI3BIKaX

c Y4ETOM 0COOEHHOCTEH
CTHJINCTUKH Oo(HIMATIEHBIX
MMCEM W COIMOKYJIBTYPHBIX
pasnuuui

IlepeyeHb TeOpPeTHYECKHX BOMPOCOB:

. HopmaTuBHBIi acnieKT 1e10BOH KOMMYHUKALIMH.

. DJIEKTPOHHOE TUCHMO.

. JlenoBble muchbMa.

. Bunel Bonpocos B JienoBoit becee.

. ITonsTus o6meHust 1 KoOMMyHUKauu. CBOWCTBA U PA3IUYHUSL.
. Buapl KOMMyHHUKaTHBHBIX OapbepoB.

. CranapThl 1€710BOTO CTHJIA.

. [IpaBuna TenepoHHOM KOMMYHUKAIUH.

. Ocobennoctu nenoBoro sTukeTa. HannonanbHas cnennduka 1eI0BOro 3THKETA.
10. S3b1k Kak cpeacTBo oOuieHMs. DYHKIUH SI3bIKA.

11. OcoGeHHOCTH MEXKYIbTYPHOW KOMMYHHUKAIUH
Tecrbl:

1. ’)KanpoBasi CTPYKTYypa 1eJIOBbIX MCEM He BKJIIOYACT:
a) MUCbMO-COTJIacue

0) MMCcbMO-HAIIOMUHAHKE

B) COTMPOBOAUTEIHHOE MMHCHMO

I') TUCbMO-BBITOBOP

2. [leperoBopbl — 00cy:KIeHHE C LEIbIO. ..

a. IPUATHOTO BPEMSITIPETPOBOKICHHS

0. 3aKITIOYEHHUS COTJIAIIEHUS 110 KaKOMY-JIHO0 BOIIPOCY

O 00NN B~ W~
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B. BBISICHCHUS OTHOIICHHIA

I. HaBA3BIBAHUS CBOUX YCIIOBUH CIEIKU

3. 3aJ0r ycnexa es10Boii 6ecebl MPOsIBJIsieTCS Yepe3 ee Y4aCTHHKOB B...

a. KOMIIETEHTHOCTHU

0. TAKTUYHOCTH U 10OpPOKENATEITLHOCTH

B. Tpy0OCTH U PE3KOCTH

I. KOH(QJIMKTHOCTH, BO30YAUMOCTH

IIpumepHbIe NpaKTHUYECKHE 32 JAHUS:

. Onpedenume mun npueedeHHbIX HUMNCE O0€NOBLIX NUCEM (U38euwjeHue, NOOMEepHCOeHue, HaANnOMUHAHUeE,
npocvba, omeem, conpogooumenbHoe nucbmo). Omeem obocHytime.

1. Ha Bam 3ampoc coobmaem, 4TO BCE KOMIIOHEHTHI aBTOOYCHBIX BO3AYIIHBIX KOHAMLHMOHEPOB HU
TPAHCIIOPTHBIX MOPO3UJIbHBIX YCTPONCTB UMEIOT NoATBepxkAeHUE cTanaapTy 130 9001.

2. IIpocum Bac coobuuTh, KOrja U Ha Kakux ycloBHsX Bsl moxere mocraButh Ham 200 xomOaiiHOB
Mapku B-45.

3. C coxaneHuneM cooOIaeM, 4YTO KaJpoBas CHUTyalus B HAlleM YHHBEPCUTETE HE IO3BOJISIET
MOJIOKHUTEIBHO OTKIMKHYThCS Ha Bate npennoxenue o padore y Hac.

4. B otBer nHa Bam 3ampoc coobmaem, uto OOO «Konbmekc» ocyuiecTBiseT nocraBku B Poccuro

KOHIIEHTpaTa IUpKoHueBoro nopoirkoodpasHoro (KIIT) mpoussoactea Bonbaoropckoro I'TMK. IToctaBku
ocymiectBistores B I. Poctose H//]. maptusimu o 10—15 1. aBTOMOOMIIBHBIM TPAHCIOPTOM.

S. IlonTBepknaeM mnonydeHue Bammx mnpemiokeHuid, u3noxkeHHbIX B nucbMe Ne 01-05.326 or
15.03.2004.

6. Hanomunaem Bam, 4To B cooTBeTcTBUU C J0roBopoM 24-16 or (mara) Bl IOMKHBI 3aBEpUINTH
pa3paboTtky npoekTa 10 (nata). [l[pocum Bac coobmuTh 0 cocTossHUM paOOTHI.

7. Bricbutaem 3ampomieHHble Bamu cepTH@HKaThl KayecTBa IOCTABJIEHHBIX paHee KOHIUIIMOHEPOB.
[Tonydyenue mpocuM MOATBEPANTD.

Il. Obpa3zyiime ycmotiuugvle crosocouemanus, umerowue OKpacky oQuyuanrbHo-0e108020 cmuis, 0006a8us K
nepeoli  2pynne  CyweCcmeumenbHblX — COOMEemcmeyiowue npuiazameinbivle, KO 6MOpOU  2pynne
cywecmeumenvHulx —Heobxooumvle enazonvl. Cocmagvme @pasvi ¢ NOIY4EHHbIMU CIOB0COUEMAHUAMU.
[IpuroBop, CpoOK, JIUIO, JI€TH, OTBETCTBEHHOCTb, JEWUCTBUSA, OOOpPOHA, IOJHOMOYHS, OOCTOATEIHCTBA,
IpecTyIUIeHUE, HaKa3aHue, xainoba, mocobue, opraisl, MOPsAI0K, PACCMOTPEHUE.
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[Ipuka3, KOHTPOJIb, JOKHOCTHBIC OKJaJbl, BHITOBOP, IOPULIAHHE, OINMOKA, COACWCTBUE, TOPSIOK,
BBINOJIHEHHE, HEI0IENIKH, AUCIUILINHA, COBELUIAHNE, 00sI3aHHOCTH, 00CIeIOBaHHE, MEPBI.
YK-4.3 Bemonnser ana auuHbiX nenei | Ilepedenb TeopeTHuecKMX BONPOCOB:

IepeBos O(pUIHATIEHBIX u
mpoecCHOHABHBIX TEKCTOB €
MHOCTPAHHOIO S3bIKA HA PYCCKHI,
C pPYCCKOro SI3bIKA Ha
WHOCTPAaHHBIN

1. Opdosnmyeckre HOPMBI.

2. AKIIEHTOJIOTMUECKHUE HOPMBI.

3. Mopdonornyeckre HOpMBI.

4. CUHTaKCUY€ECKHE HOPMBI.

5. Jlexcuueckre HOPMbI COBPEMEHHOI'O PYCCKOTI'O SI3bIKA.
6. Cii0Bapu COBPEMEHHOT'O PYCCKOTO SI3bIKA. AJITOPUTM MOJI30BaHUS CIIOBAPSIMH.
7. JlenoBasi puTOpHKa.

1) Criennduka xanpa nHOOPMAIMOHHOTO COOOIICHUS.
2) Cnenuduka x*aHpa KpUTHKHI [TOTIMHEHHOTO.

3) Cneunduka xaHpa MpeioKeHusl.

4) Cneunduka >kaHpa BO3paxKeHHsI.

5) Cneunduka xaHpa KOHCYJIbTAIIH.

6) Cneunduka xaHpa MHEHHS.

7) Creuncduka >xaHpa MpochObl.

8) Cneun¢uka xaHpa KOMITUMEHTA.

9) Cnenuduka >xaHpa OXBaJIbI.

10) OcobenHocty TeneOHHON KOMMYHHUKAIUH.

TecrbI:

|. JI71s1 OCHOBHOI YaCTH peyeBOro coo0IIeHNs He XapaKTepPHO

a) coollIeHre HHPOpPMaLInY;

0) MpU3BIB K HETIOCPEJICTBEHHBIM JCHCTBUSM;

B) 000CHOBaHUE COOCTBEHHOM TOUKH 3PEHHUS;

I) yOexXeHune ayIuTOpUH.

I') nornynoCTH

1. Kakoii u3 moaxoaoB K npodjeMe a3bIKOBOH HOPMbI AABJISIETCS BeAYIIUM:
A) connanbHBIN

b) nuarBUCTHYECKMIA
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B) nunamuueckuii

III.CoBoKynHOCTb NMpPaBHJI, perjiaMeHTHPYIOIIUX yIOTPeOdJeHue CJI0B, IPOM3HOIIEeHNe, PABONIMCAHNE,
o0pa3zoBaHue CJOB M HX IpaMMaTH4ecKHX (opM, COYeTaHHE CJI0B W INOCTPOEHHEe MpPelI0KeHUI
Ha3bIBAaeTCHd ... HOPMOWi

A) nureparypHoil

b) opdosnmueckoii

B) rpammaTnueckoit

I') cnoBooGpazoBaTeIbHOM

IIpuMepHbIe NIpaKTHYECKUE 3aJaHHS:

1. Jlatime oyenky ucnonb308aHui0 1eKCU4eCKUx cpeocms 6 npugedeHHblX NpediodceHusx. Ykasicume peuegvie
OwuUOKU  (HEenpasulbHLll  6bLIOOP  CN08A,  HApYWleHUe  JIeKCUYeCKol — couemaemMocmu,  pedesas
HeOdoCmamoyHOCmb, NIeOHA3M, masmoio2us u op.). Mcnpasbme npeonodiceHus.

. CTyzneHTsbl, IpoleAlIne 1aBJIEHUE U CBAPKY, MOT'YT 3allUCcaThCsl HA 00pabOTKY pe3aHUEM.

. Ha xagecTBO HampaBiieHbl MHOTHE TEMBI, pa3padaThiBa€MbIC YUCHBIMHU.

. Hamma unycrpus nmouru norsana yposeHb CIIA 1o Koqu4ecTBY BbIITYCKa€MBbIX U3EIHUM.

. HammpaBnienue pa3BuTHs 3KOHOMUKHU B XX BEKEe U Y Hac, U Ha 3amnajie MpUHSIIO JIOXKHOE HalpaBJIeHHE.

. becena, KOTOpyIO MBI ¢ BAMH IIPOBEIH, MOJOIILIA K CBOEMY 3aBEPILIAIOIIEMY KOHILY.

. B nanbHeleM pa3BUTHH CIOKETa HAC 0KUIAET HEMAJIO HEOXKUJAHHOCTEN U MHTEPECHBIX CIOPIPU30B.

. [Ipennonaraemslif paifoH reojoropasBeku H300MI0BasI 60JI0TaMU, HECMETHBIM KOJIMYECTBOM KOMapOB.

. BoiOpanHas TemaTrka BecbMa aKTyallbHA B JaHHBI MOMEHT BPEMEHH.

03N Ok WIN —

II. Ilpasunvhvie Gopmbl  UMEHUMENbHO20 NAOEHCA MHONCECBEHHO2O HUCIA O0DOUX CYUeCmEUmMenbHbIX
npedcmasiienvl 8 psoax (068a apuanma omeema):

a) JUCIIETYEPhI, TOBAPbI
0) KpPEMBI, KYIOJIbI

B) JTUPEKTOPBI, PEKTOPHI
r) OyXranTepsl, J0TrOBOPHI

IIpuMep KOMILUIEKCHOTO 32IaHUA 10 KypCY:

Ompedaxmupytime — d1eKMPOHHOE NUCbMO MAK, UYmMoObl OHO  COOMBEMCMBOBAN0  MPebOBAHUM,
npeovABNAeMbIM K OAHHOMY JHCAHDY.

Harama, npuser!

JIOKyMEHTHI 3a WIOHb W WIOJh 110 BUEPAIIHUM JOTOBOPEHHOCTSIM OTITPABIICHBI CETONHS, W TAK)KE BBHICHUIAIO
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MHOMI;CZWZOP KomMnemeHnyuu OueHOI{Hble cpe()cmea
elle B MPUJIOKEHUN 3aKPBIBAIOIINE IOKYMEHTHI. T0O, UTO OTHPABWIIA C KYPbepOM CETOJIHS, Y Bac YK€ JOKHO
obITh. OtnpaBunu juist [lerpoBoit Haraneu. Kak monyuminb, oTnummmch, nokanyiicra. Eciaum dero-to He
XBaTaeT, AOIUIeM 00s3aTenbHO. Takxke cooOIIH, BCe JIM B MOPSIIKE ¢ JOKYMEHTAMU B TIPUIIOKEHUH.
Eme s He BbIchUTaN TeOe 3aKphIBAIOIINE JOKYMEHTHI MO KIHMeHTaM «JKcmpecc-1» u «Qkcnpecc-2» 3a UIOHb-
utoJib. Tak Kak y HaC HEeT OT Bac AeHer 1o HuM. Korna *aaTh ot Bac jieHer?
[To pom.OromkeTy 3a HIONb BBICBUIAI0 3aKPBIBAIOIIME JOKYMEHTBI B JJIEKTPOHHOM Buae. Moxkem
MOAMKUCHIBATH, €CIIM BCE HOPMAJIBHO.
C yBaxxeHHEM,
NBan NBanoB

YK-4.4 [TyGnu4HO BBICTYyMAET HA IlepeyeHb TeOpeTHYECKHX BOIMIPOCOB

PYCCKOM SI3BIKE, CTPOUT CBOE
BBICTYIIEHUE C YUETOM
ayJIMTOPHUH U 1IeJIA OOIIEHUS

1. JenoBasi putopHKa.

1) Cneuunduxka >xanpa UHGOPMALIMOHHOTO COOOIICHHUS.

2) Cnenmduka xaHpa KPUTHKH ITOTIHHEHHOTO.

3) Creuuduka >xaHpa MpeaoKeHusI.

4) Criennduka >xaHpa BO3pakeHUsI.

5) Cneunduka xaHpa KOHCYJIbTAIUH.

6) Crnernuduka xaHpa MHEHUS.

7) Cneunduka xaHpa mpochObl.

8) Cnennduka >xaHpa KOMIUTUMEHTA.

9) Cneunduka xaHpa MOXBaJIbI.

10) Ocobennoctu TenedOHHON KOMMYHUKAIUH.

TecrbI:

1. Yaaunvbie neperosopbl Bol 3aBepmmTe 01HOI 13 NpUBEAeHHBIX HUIKE (ppa3:
a) ITo Takomy ciyyaro HaJj0 Obl, KAk TOBOPUTHCS, YCTPOUTH OAHKET, YTO JIH. ..
0) MBI paasl B3aMMOTIOHUMAHUIO, YCTAHOBUBIIIEMYCSI MEXy HamH. Haneemcsi, 4To Hame mapTHEpCTBO OyaeT
B3aMMOBBITO/IHBIM.

B) TosbKO y HAC MMEETCs ele HECKOJIbKO yrouHeHui. Kak y Bac co BpemeHem?
r) Kak nydine yTouHUTB OT/AEIbHBIE MTOJIOKEHUS J0roBopa’?

2. BeiOepuTe npaBu/IbHOE NPOI0JIZKEHUE ONIPe/ieIeHHs: APTYMEHT — 3TO...
a) 0JIHA U3 OCHOBHBIX MBICIIEH TeKCTa

0) TOKa3aTeNbCTBO, TPUBOJAMMOE B 3aIUTY TE3HCA
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B) T€Ma TEKCTa

I') KOHKpETHU3aLusl Len

3. Ykaxure (ppa3eoorusmM, KOTOPbIii yMeCTeH TOJIbKO B PAa3rOBOPHOM CTHJIE PeYu:

a) 3eMJ1s1 00€TOBaHHAS;

0) axuiecoBa IsTa;

B) I0JIOBa CaJl0Basl;

r) Mmexnay Cuumioit u Xapu0aoid.

4. BepHbl J1U cJIeyIOIIHE CYKACHUS 0 COUATIBHOM KOH(PIUKTE?

A. JIns 1oCTHKEHUS ycIexa IMeperoBOpoB MPH pa3perieHnH KOH(IUKTHI BAXKHOE YCIIOBHE — TOTOBHOCTD
00enX CTOPOH Ha YCTYIKH.

b. KoH(auKTHI B 001IECTBE UTPAIOT Pa3pyIIUTENbHYIO, IECTPYKTUBHYIO POJIb U HE CIIOCOOHBI COJIEHCTBOBATH
HOCTYNATEILHOMY Pa3BUTHIO.

a) BEPHO TOJIBKO A

b) BepHO TONIBKO b

C) BEpHBI 00a CYXICHUS

d) o6a cyxaeHus HeBepHBI

IIpuMepHbIe NpaKTHYECKHE 32/1aHUA:

[IpounTaiiTe KOHCYNIbTALIMIO, TaHHYIO Ha caiiTe «Opuanueckoil ciyxObl MO 3alUTe MpaB KYPHAIUCTOB U
onorepoy» (http://media-urist.ru/). fIBnsiercst nu TekcT MHGDOPMATHBHO HACHIMICHHBIM M JOCTYIHBIM JUIS
MOHMMAaHHUs, (OPMUPYET JIM OH Yy aJpecara YETKOE U SCHOE MpeJcTaBieHHe o mpeamere peun? Hanummre
peUb-KOHCYJbTALMI0O Ha TEMY B COOTBETCTBMM C BallMM pPOAOM JiesiTenbHOCTH (Hampumep: «Hamo mu
BbIOUpaTh mpodeccuro KypHanucra?», «l'ne HallTH WHOOPMALMOHHBIA MOBOA JUIL CTYIEHYECKOIO
MoJIoJiekHOTO caifita «Campus74.ru»?» u ap.).

«Oba3zana nu peoakuyus 6vINAAYUEAMb AGMOPCKOE G03HAZPANCOCHUE JHCYPHATUCHY, padomarouiemy 6
wmame?

B cuny c1.1295 D'paxnmanckoro konaekca P®, uckirouMTEeNIbHOE MPaBO Ha CIYXKeOHOE MPOU3BEACHUE
MPUHAUICKAT PabOTONATEN0, €CIM  TPYAOBBIM WM TPaXKIAHCKO-TIPABOBBIM  JIOTOBOPOM  MEXIY
paboToaTeneM U aBTOPOM HE TIPETyCMOTPEHO HHOE.

Ecnu paGoTonmarens B TeueHHE TpeX JIET HAYHET MCIOJIB30BAHHE CIIY)KEOHOTO MPOW3BEACHUS WM TEpenacT
UCKITIOYUTENFHOE MPaBO APYromMy IHUIly, aBTOp MMEeT MpaBO Ha BO3HArpaxaeHue. ABTOp mpuoOperaer
yKa3aHHOE TMPABO HA BO3HArpaXKJEHHWE W B CiIydae, KOorja paboTomaTellb MPUHSII PEIICHHE O COXPaHEHUU



http://media-urist.ru/
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CIIy’)KeOHOTO MPOU3BEACHUS B TallHE W IO ATOM NPUYHMHE HE Hayal HCIOJIb30BaHUE 3TOTO NMPOHM3BEICHUS B
YKa3aHHBII cpok. Pa3zMep Bo3HarpakaeHus, yCIOBUS U MOPSAJIOK €ro BBIILIATHI pab0OTOAATENEM ONPEAEISIOTCS
JIOTOBOPOM MEXAY HUM U pabOTHUKOM, a B CIIy4ae CIopa — Cy/10M.

[IpaBo Ha BO3Harpa)xJeHHE 3a CIy>KeOHOe MPOM3BEICHUE HEOTUYKJAeMO M HE MEePEXOIUT MO HACIEACTBY,
OJIHAaKO IIpaBa aBTOpA IO JIOIOBOPY, 3aKIOYEHHOMY UM C paboToiareieM, U HE IOJIyY€HHBIE aBTOPOM
JIOXO/IbI MEPEXOAT K HaCIEAHUKAM.

W3 npuBeeHHBIX HOPM 3aKOHA CJIEJYET, YTO BBIIIJIaTa aBTOPCKUX TOHOPapOB

a) sBIsIeTc 00s3aTENIbHONM M HE MOXET OBbITh MOCTaBJI€HAa B 3aBUCUMOCTb OT (DMHAHCOBOT'O COCTOSHUS
TIPETPUATHS,

0) pasMep M TMOPSIOK BBHIMJIATHI aBTOPCKOTO TOHOpapa MPOIUCHIBACTCA B JIOKANBHBIX akTax. llpu 3ToMm,
UCXOM M3 OOIIMX MPUHIMIIOB Pa3yMHOCTH W CIIPABEUIMBOCTH, OH HE JOJDKEH HOCHTH CHMBOJIMYECKHIA
(opmasibHBIIT) XapakTep U JOJKEH pealbHO KOMIIEHCUPOBATh UHTEIICKTYalIbHbIN aBTOPCKUI TPYI».

Il. Tlosmakombrech ¢ peubto-MHeHUEM. Cdopmynupyiite cyre mo3umuu aBtopa. OneHHTEe pedb IIo
CIEIYIOIIUM TapaMeTpaMm: CTPYKTypa, JIOTHYHOCTb, IIOCIEI0BATEIbHOCTh, COJEPKATEIbHOCTh U
COOTBETCTBUE TeMe. McnipaBbTe HEJOUETHI, €CIIU TAKUE UMEIOTCS.

Unen Cosera Coroza Ilpeanpunumareneii, mupekrop OOO «busnec Ilepconan» Potanoa Omus
MuxaiinoBHa.

«MHOTHE pOIUTENH, Kellas 1aTh PeOEHKY BO3MOXKHOCTH TOMPOOOBAThH 3apaboTaTh COOCTBEHHBIE IEHBIH,
OPUYYUTH K TPYIy, TOHUMAHUIO MPOU3BOJCTBEHHBIX OTHOIIECHWH, XOTEIN Obl YCTPOUTH €ro Ha MOCHIIbHYIO
emy padoty. Ho ceroans, k coxaineHuto, opUIHaIbHO TPYAOYCTpauBaTh MOIPOCTKA MAJIO KTO JKEJaeT.

51 HelaBHO MpUHUMAJIA y4acTHe B 00CYXIEHUHU BaKHOTo Bonpoca: «TpyaoycTpoiicTBO HECOBEPIIEHHOIETHUX
B JIETHUN IepuoJ BpeMeHu». Bce Oomnbliie opraHm3anuii He TOTOBBI O(QOPMHUTH MOJIOIEKb K cebe Ha
npeanpusitue. [lpuumHbl — OONBIIOE KOJUYECTBO HEOOXOAMMBIX JOKYMEHTOB, OOs3Hb HPOBEPOK,
HE0OXOIUMOCTb OT/IEIBHOIO yueTa HECOBEPIIEHHOJIETHUX, BHICOKAsi CTOMMOCTh MEJKHUKEK. B uTore, Toybko
KaX/IbIif ceIbMO IIKOJIBHUK CMOT B TPOIIUIOE JIETO HAWTH MOAPAOOTKY. A jKeTaloUX — TOJIBKO OQUIIHATBHO
3aperucTpupoBaHHbIX — ObU10 B HoBropoae 6ombiie 1200, To ects 1o (hakTy pasa B 1Ba, HaBEpHOE, OOJIbIIIE.
Paznuunble BEOMCTBA HACOUMHSUIM CTOJBKO PErJaMEHTHPYIOIUX JOKYMEHTOB, YTO PabOTONATENH, MUMes
GpoHT padoT U KenaHue B3SATh Ha pabOTy MOJPOCTKOB, HE JKETAIOT OKYHAThCS B 3TOT IOKYMEHTO000poT. UTo
HYXXHO cJieflaTh CeroJHs, 4To0bl paboToaaTenb ObUT 3aMHTEPECOBAH BBIMOIHATH CTOJIb BaXKHYIO MUCCHUIO, KaK
TPYJAOYCTPOICTBO HECOBEPIIEHHOIETHUX ?

[Toka MOAPOCTKU U UX POAUTENN HAOEraoTCs ¢ JOKYMEHTaMH, U JIETO yxke nmpoxoauT. Kro-To u3 ponuteneii,
KOHEYHO, BBIXOJUT M3 MOJOXKEHUS, 0QOPMIISISICh IO JOKYMEHTaM caM, a TPYAOBble O0SI3aHHOCTH IMOpydas
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peOeHKy.

Paboromarenu uHOrIa MOJKUIBIBAIOT paboOTy 0€3 JOKYMEHTOB C OIUIATON HAJUYHBIMU — JIETH JIOBOJIBHBI,
POIUTENN TOXKE, CIYKOBI HE 3HAIOT, CIST CIIOKOMHO.... paboTa cjeliaHa, KIMEHTHI JOBOJIbHBI, YAHOBHUKHU HE
HY>KHBI.

Hy>keH ympoIeHHbIi MopsiIoK paboThl ¢ MOAPOCTKaMH. Beb nmpu3biBas B 04epeTHON pa3 OU3HEC BBIOIHSTH
BaXXHYIO COLIMATIbHYIO (QyHKIUIO, ['0Cy1apcTBO AOKHO MPEAIOKUTh MOTHBAIIMOHHYIO COCTABIISIONIYIO, a HE
HAJ[3UPATEIbHYIO U KapaTeabHyl0. MOTHUBAlMOHHOW COCTABJISIFOIIECH CETOJHS HET. A BOT MEPEUYCHb 3aKOHOB,
KOTOpBIE JOJKEH COONI0AaTh paboTodarenb MPU TPYAOYCTPOMCTBE MOAPOCTKA, COCTOMT W3 13 MYyHKTOB.
Korpa ycuimurcs motuBupytromas posib ['ocynapctBa B BONPOCE TPYAOYCTPOKWCTBA HECOBEPLIEHHOJETHHX,
npo0iieMa HauHEeT PeuIaThCsi».

1II. Cocmasbme 06a OOKyMeHma — CAysHceOHYI0 3aNUCKY 0 He0OX00UMOCHU 86e0eHUS WMPADHBIX CAHKYULL NO
OMHOWEHUIO K ONA30ble8aowuM HA 3aHAMUS CMYOeHmam U NPUKA3 O 66€0eHUU WMPAQHBIX CAHKYULl no
OMHOWEHUIO K ONA30bI8AIOWUM HA 3AHAMUSL CTNYOEeHMAM.

Onpenenure, KTO 00JIagaeT MOJTHOMOYHUSMU AJI COCTABICHHS IOKYMEHTOB JAHHOTO TUIA, KOMY OHU MOTYT U
JOJIKHBI OBITH ajipecoBanbl. OOpaTuTe BHUMAaHUE HA HATMYNE PEKBU3UTOB, 00SI3aTEIIBHBIX U
(haKyIbTaTUBHBIX KOMITO3UIIMOHHBIX YacTeH.

YK-4.5

YCTHO NpeacTaBisieT pe3yiabTaThl
CBOEH JESTEIHOCTH Ha
HHOCTpaHHOM SA3BIKE, MOXET
MOJIEPIKATh Pa3roBOp B XOZE UX
00CYXICHHS

Ilepeyenn TeopeTHYecKMX BONPOCOB:

1. CtangapThl 1€I0BOTO CTUIIS.

2. [lpaBuina TeneoHHON KOMMYHHKAIUH.

3. OcobenHoctH nenoBoro 3TukeTa. HanmonanbHas crenuguka 1e10BOro THKETA.
4. S3bIK Kak cpeacTBO 00meHNs. OYHKINHU A3bIKA.

5. OcobeHHOCTH MEXKKYIBTYPHON KOMMYHUKAIIHH.

TecTbl:

I. Kak Bbl oTpearnpyere Ha KOHQJMKTHYIO CUTYallHIO N0 Tes1e(poHy?

1. Berickaxy Bcé, uTo AymMaro o cobeceHHKe.

2. Crenaro HEMOHUMAFOIINI BH]T.

3. TlocTaparoch nepeBeCTH PasroBOp B HHOE PyCIIO.

4. TlonGepy 3apaBble apryMEHTBI, YTOOBI OTBETHTH Ha BCE MPETEH3UH.

1. Bbl 00emiaiiu mepe3BOHUTH, pPellIUB MP0OJeMy K omnpeaejeHHOMY cpoky. OJHaKo pelIuTh ee He
yaaercs. Uro genarn?

1. «Ilo3BoHIO, KOT/Ia PeNly; pa3 He 3BOHIO, 3HAYMT, HE PEIIIJI €IIe».
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2. «I103BOHIO U IOTOBOPIOCH O HOBOM CPOKEY.
3. «Ecnu ecTb Hyk/a, IO3BOHUT CaMm».

4. «O6oiiaychy.

I11. Kakue pakTopbl onpeaessitoT GOPMUPOBAHUE PEUEBOI0 ITHKETA U €ro UCNoJib30BaHue?

a) 0COOEHHOCTH MTAPTHEPOB (COIMATBHBIN CTaTyC, 00pa3oBaHue, Mpodeccusi, BO3PACT, IMOT U T.I1.);

0) cuTyarnusi, B KOTOPOH IPOUCXOAUT OOIIeHUE (ITpe3eHTalusl, KoH(epeHIMs, COBelllanue, KaapoBas decena
Hap.);

B) BpPEIHBIC TPUBBIYKY;

I') BHEUIHOCTh YYaCTHUKOB OOILEHUS.

I[IpumepHbIe NpaKTHUYECKHE 32 JAHUS:

I[IpokoMMeHTHPYIiTe U HCIPABLTE OMIMOKHU, CBA3AHHBIE C HETOYHBIM MOHUMAHUEM 3HAYEHHS CJIOB.

1 B nocnenuue rosapl ObLIO CO3/ITaHO MAaCCOBOE KOJTMUECTBO MHHOBAIIMOHHBIX (hopM. 2 CelbCKUM
TOBAPOIPOU3BOTUTEIISIM CTAIO SKOHOMUYECKH YIIEPOHBIM PEaTM30BbIBATH MIPOAYKIIHIO 110 CIIOKHBIIIAMCS
1eHaM. 3 DTH JaHHbIE TO3BOJIMIIM aBTOPY OCHOBATh CJIEIYIOIINE BBIBOIBI U MpeaoxkeHus. 4 Ha
MPEANPUSITHHI UCTIOIB30BAJIOCH O0JIee MporpeccuBHOE 00opyaoBanue. S Ctana oueBUIHON
HETOXKIECTBEHHOCTh 3aMBICTIOB MPOTPAMMBI COLUATBHBIM YCIOBHSIM KU3HHU. 6 MBI TOJDKHBI O0OPOTHCS BCEMU
HaIIMMH pecypcaMu. 7 BOIBIIyIO IOJIOBUHY CBOETO BBICTYILICHUS JTOKIIQTUUK ITOCBSATUII aHATH3Y
MOJIMTUYECKON CUTYalluu. 8 YMHOKEHHUE MMOJTHOMOYHUH TTIaBbl MECTHOM aJMUHHUCTPAIIUN 00ECTIEUeHO 3a CYET
MIPEIOCTABIICHUS MECTHOMY CaMOYITPABJICHHUIO MIUPOKOKH camocTosTenbHOCTH. 9 Jlameko He Bce
MpeIpUHIMATETN BCTYITHUIA B HOBYIO 31I0XY ¢ BHIOM Ha Oyaymiee. 10 B mapke Ob10 3amoxkeno 24 nepesa.
11 OH nMo3HaKOMWIICS C IJIESI0M HOBEHIMX KOMITbIOTEPOB. 12 IIpuHsTOE pelieHne crnocoocTByeT
YIYYIIEHUIO OTMEYEHHBIX HeTOCTaTKOB. 13 B 3ame B OCHOBHOM OBUIH JIFOJIM M3PSITHOTO BO3pacCTa.

YK-5: Cnocoden BOCIIPUHUMATDL MECKKYJIbTYPHOE pasﬂooﬁpasne o0mecTBa B COHATBHO-UCTOPHYECCKOM, ITUICCKOM H (l)l/IJ'lOCO(l)CKOM KOHTEKCTaX

OTeyecTBEH

Hasl HCTOPUA

YK-5.1

AHanmM3upyeT COBPEMEHHOE
COCTOSIHME OOLIECTBA HA OCHOBE
3HaHUS UCTOPUUYECKON
PETPOCIIEKTUBBI U OCHOB
COLIMAJIbHOTO aHAJIN3a

Bormpocs! k 3auery:

— Hcropus B cucteme conMalbHO-TYyMaHUTAPHBIX HayK. OCHOBBI METOI0JI0OTUH HCTOPUYECKON HAYKH.
— IlepBas mupoBas BoiiHa u Poccusi.

— Poccus n Mup Mexnay AByMs MUPOBBIMH BOWHaMH. BTopast MupoBast BoliHa

— IlocneBoenHoe yctpoictBo Mupa B 1946 — 1991 rr.

— Pycp B IX — XII BB.
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Pycckue 3emnu B iepuo/ pa3apobiaeHHocTy. bops0a pycckux 3emens ¢ HHO3EMHBIMH 3aXBaTYNKAMHU.
OO0pa3oBaHue 1 CTAHOBJICHUE PYCCKOTO IEHTPAIM30BaHHOTO rocyaapcTsa B XIV— nepBoii Tpetu X VI BB.
WBan ['po3ubIii: pehopMbl M ONPUIHKHA.

CwmyTtHoe Bpems B Poccun.

Poccus B XVII B.

Pycckas kynbTypa B IX — XVII BB.

ITpeoOpa3oBanus TpaaunuonHoro odmectsa npu [lerpe I.

Onoxa ABOPIOBBIX MepeBOPOTOB 1725-1764.

[TpaBnenue Exarepunsi |l

Poccus B nepBoii nosioBuHe XIX B.

Poccus Bo BTOpoii mosioBuHe XIX B.

Pycckas kynbrypa B XVIII — Hauasie XX BB.

[TepBas poccuiickas peBononus 1905-1907 rr. u ee nocneacTBusl.

Poccusi B 1917 .

Benukas poccutickas peBomorus 1917 1 ee OCHOBHBIE TaITbI

I'paxknanckast BoliHa 1 MHTEpBEHIMSA B Poccuu. BOeHHBIN KOMMYHH3M.

O6pazoBanue CCCP 1922-1941 rr.

Buytpennss nomuruka CCCP B 1920 — 1930-¢ rr.

CCCP B ronsl Benukoit OTeuecTBEHHOM BONHBI.

CCCP B 1945-1964 rr.: NOCIEBOGHHOE BOCCTAHOBJICHHME HAPOJHOIO XO35iiCTBA M  IOMNBITKU
pepopmupoBaHus.

CCCP B 1965 — 1991 rr.

Oco0OeHHOCTH pa3BUTHUS COBETCKON KYJIbTYPHI.

Buytpennss nonutuka Poccuiickoit @enepanuu (1991 — 2000-e T.)

TecTsr:

1. KynukoBckas 6utsa:

1.1237r.;
2.1480r.;
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L1223 1
. 1380 .
2. OnpuyHUHA:
. 1565-1572 rr.;
. 1598-1605 rr.;
. 1550-1572 rr.;
. 1556-1582 rr.
3. Co3bIB iepBOro 3eMckoro cobopa:
. 1549 r;
. 1497 r.;
.1613 1.
. 1649 r.

A WDN PR B~ W

W R

4. TpeTbHIOHBCKAs MOHAPXHSI:
1. 1905-1907 rr.;
2.1894-1917 rr.;
3.1907-1914 rr.;
4.1914-1917 rr.

5. bpecrckuit mup:
1.1917 r.;
2.1918r.;
3.1919r.;
4.1920T.

6.B 1721 r.:
1. oTMEHa KpEnoCTHOTO MpaBa;
2. npoBo3rinamenue Poccnn nmnepurei;
3. mpucoeaunenneM k Poccun Kpoima;
4. npunstre «CoO0OPHOTO YIOKCHUS».

7. 'ox napcrBoBanus Exarepunst 11:
1.1721 r;
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AW~

AWM

W

2.1755r,
3.1785r.;
4.1801 r.

8. 3aMeHa KoJIJIernii MUHUCTEPCTBAMU:

. 1718 r;
. 1802 r.;
. 1874 r.;
. 1881 .

9. [lonTaBckoe cpakeHHe:
1. 1702 r.
2.1709 r.;
3.1711r.;
4.1714 r.

10. Pehopma ynpasnenus rocynapctBeHHbIMH KpecTbsgHamu [1.J1. Kucenesa:

. 1801-1803 rr.;
.1837-1841 rr.;
. 1861-1863 rT.;
. 1881-1894 rr.

11. Hagyano «x0aeHus: B Hapo»:

. 1863 r.;
. 1873 r;
. 1883 r.;
. 1895 r.

12.B 1700 r.:
1. CeBepHas BOMHa;
2. ropoJICKM€ BOCCTAHHSI;
3. pyCCKO-TypelKas BOIHa;




Koo
UHOUKAMOP
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea
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4. IEpKOBHBIN pacKoJ.

13. Jlexper o 3emie:

. 1917 r,;
. 1918 r,;
.1921 r;
. 1924 T,

14. ITonHoE MMPpEKpalICHUC BBIKYITHBIX IIaTexxen KpCCTbsIHaAMU:

. 1803 r.;
. 1861 r.;
. 1894 r.;
. 1907 r.

15. Ilepexon k HAMY:

. 1919
.1921 r,;
. 1924 1,;
. 1927 r.

16. Ilepuon 1700-1721 rr.:

. JIBaauiaTUIEeTHSSA BOMHA;
. CeBepHas BOIiHa;

. OTedecTBeHHAas BOWHA;

. PyCCKO-TypenKasi BOWHa.

17. KpecTtpsHckas BoliHa o npeasoautensctsom E.U. [lyrauesa:

. 1606-1607 rr.;
.1670-1671 rr.;
.1707-1708 rT.;
.1773-1775 .

18. Mocksa — cronuiia PCOCP:
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AW N —

AW~
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1.1917 r;
2.1918 r.;
3.1920r.;
4.1922 .

19. 1922 r. — ron oO6pazoBaHusI:

. PCOCP;
. CCCP;
. YCCP;
. BCCP.

20. Boccranue B KpoHiuraare:
1. 1918 r;
2.1920r.;
3.1921r;
4.1922 .

21. UcnbiTanue nepoit aromHoit 6omM6s1 B CCCP:

. 1945 r,;
. 1949 r;
. 1952 1,
. 1954 r.

22. U36panne H.C. Xpymesa [lepsrim cexperapem LIK KIICC:

. 1953 r;
. 1956 r.;
. 1964 r.;
.1972 1.

23. Ilpunsarue nepsoit Koncrurynuu PCOCP:

.1917 r;

2.1918 r,;
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3.1924
4.1936.

24. Ilepssrii cexpetaps (I'enepanbubiii cekperaps) LIK maptuu B 1964-1982 rr.:
1.}0.B. AHzporios;
2. N.B. Cranun;
3. H.C. Xpymies;
4. JL.U. bpexHes.

25. Ilpunsatue xpuctuancTa Ha Pycu:
.962 r.;
. 988 r.;
.989r,;
.991r.

AW N —

26. Beenenue B Poccun HOBOTO JIETOMCYUCIICHUS
. 1700 r.;
. 17211,
. 17251,
. 1800 .

AW~

27. Ilpunarue YKa3a 0 «BOJIbHBIX XJIeOOMalIax»:
. 1803 r,;
. 1861 r,;
. 1883 r.;
. 1894 r.
28. Co3bIB YUpeauTeabHOro COOpaHms:
. 1917 r,;
. 1918 r.;
. 1919,
1921 r.

AW~

AW —
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29. Coe3n kus3eii B JIroOeue:
1.1097 r.;
2.11361,;
3.1147 r;
4.1199 .

30. JIuBoHCKas BOMHA:
1. 1558-1583 rr.;
2. 1565-1572 rr.;
3.1609-1612 rr.;
4.1700-1721 rr.

YK-5.2

WuTepnperupyer poOIeMbI
COBPEMEHHOCTH C MO3UIUNA ITUKU
1 GUI0COPCKUX 3HAHHUM

[ToaroroBka coobmenuit o miany cemunapa. K npumepy, WBan ['po3usiii: Pegopmbl u onpudHuHa.

Co3nanue TPOEKTOB B CEpBHCAX OTKPBITBIX COIMAIBHBIX ceTeil (instagram, facebook, telegram) o
nuyHocty MBana IV .

CTyneHTsl NPeCTaBISIOT CeOsl B POJIM MOHAPXA U KOHCTPYUPYIOT C TIOMOIIBIO YKa3aHHBIX COLIMAIbHBIX
cereit nestenbHOCTh MBana IV. Ilpu 3TOM B camMOM akkayHTe «MOHapxa OyAeT 3ajoeHa He TOIBKO €ro
peanbHasi ACSATEIHHOCTh, HO M 3aBEJIOMBIC OIIMOKHU, KOTOPHIE OCTAJIbHBIE CTY/EHTHI JOJHKHBI OTBICKATh BO
BpEMs M3YUYEeHHsI CO3JAaHHOTO aKKayHTa. Te, KTo Oy/eT roTOB K CEMUHAapY MO YKa3aHHOW TeMe, C JIETKOCTHIO
HaWJIyT CHpsTaHHbIE OMMOKH. TakuM 000pa3oMm, MOYTH HE3aMETHO IS CaMHX ce0sl CTYAEHTHI M3ydar
ucrtoputo Poccun B 16 Beke.

[TogroToBuThs TaliMiaiiH mo OO0 Teme, K TpuMmMepy mo Teme «Pycckue 3eMiaum B TEpUOJ
pa3apobnenHoctd. boppba pycckux 3emenb ¢ HHO3EMHBIMH 3aXBaTYMKaMU» C TOMOIIBI0 TPOTPaMMbI
Timeline JS

[IpakTHueckue 3a0aHus::

3anummuTe mUQPHI COTIACHO XPOHOTOTHUUECKON MOCIIEI0BATETLHOCTH COOBITHIA:

1. m3nanune Manugecra «O gapoBaHUU BOJIBHOCTH U CBOOOIBI BCEMY POCCUHCKOMY JIBOPSIHCTBY»;
2. mpoBenieHue ryoHoit peopmsl;

3. crpouTenscTBO OenokamMeHHOro MockoBckoro Kpemis;

4. napcrBoBanue bopuca ®enoposnya I'ogyHoBa.
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Ortser:

2.

Pacripenenure coObITUS 110 MEPUOJAM COIJIACHO XPOHOJIOTMYECKON MOCIEI0BATEIBHOCTU: B TPYIITY

A — coObITus, cBs3aHHbIe ¢ mpaBieHueM [laBna I; B rpynmy b — coObiTus, CBsI3aHHBIE C TPaBICHUEM
Anekcanapa [

1.
2.
3.
4.

6.

OrpaHu4eHue cBOOObI KHUTONeYaTaHus;

nznanue Manudecra «O TpexJHEBHOU OapIuHE;

oOpaszoBanue B Cankr-IlerepOypre TaitHoro o6uecra «Coro3 criaceHus»;

IPUHITHE YHUBEPCUTETCKOrO YCTaBa, IPEIOCTaBUBLIET0 ABTOHOMMIO YHUBEPCUTETAM;
5. ynpa3HeHue JBOPSIHCKUX COOpaHHii B TyOepHUSIX.

Ha4yaJIo CO3JaHuUsl BOCHHBIX ITOCEICHUM.

I'pynna A I'pynna b

3.
1.
2.
3.
4.

YcTraHOBUTE COOTBETCTBUE MEXKIY JaTaMU U COOBITUSMM:

1989; A) o6wsaBnenue CCCP Boitnbl SAnonnu;

1945; b) u3nanne Yka3a 00 OTMEHE TEJICCHBIX HaKa3aHW;

1857; B) Hauano TMKBUIAIIMHA BOSHHBIX TIOCEICHHIA;

1863. I') npoBenenue I crezna Hapoansix aemyratoB CCCP;
) npunsitue CCCP B Jlury Hannii.

OtBeT:

4.
1.
2.
3.
4.
3.

3anummuTe HUQPsI COTTACHO XPOHOJIOTUYECKON TTOCIIEIOBATETFHOCTH COOBITHIA:

npuHsITHE KOHCTUTYIIMH «Pa3BUTOrO COLMAIN3MAY;

uznanue [locranosnenuit LIK BKII(6), UK u CHK CCCP o 6opsbe ¢ kynakamu;

uznanue [locranosnenus LK BKII(0) «O npeojoneHnn KyabTa JMYHOCTH U €T0 MOCIEACTBUNY;
n3nanne /lekpera 06 ycTaHOBICHHH 8-4aCOBOTO pabOdero JIHS,

nposenenue XIX BcecorozHoii mapTkoH(pepeHIHH.

OTtBeT:

5.

Pacnpenenute coObITHS MO MEPHOAAM COINIACHO XPOHOJIOTHYECKOM MOCIEI0BATENBHOCTH: B IPyNIy
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A — coObITHSI, CBsI3aHHbIE ¢ npaBieHueM VBana [V; B rpynmy b — coObiTHs, cBsi3aHHbBIE ¢ TpaBieHueM llerpa
I:

. ocHoBanue IletepOypra;

. IPOBEJICHUE ONTPUYHUHBI,

. A37aHKE YKa3a O IIPECTOJIOHACIICINH;

. yupexxnenue Cunona;

. pasrpom JIMBOHCKOIO OpAcHa;

. oOpazoBanue «M30paHHON pagbIy».

I'pynna A I'pynna b

6. YcTaHOBUTE COOTBETCTBUE MEXKAY 1aTaMH U COOBITHSMMU:
1.1912r. A) n3nanne Manudecra o BepoTepIuMOCTH B CBOO0/I€ BEPOHUCIIOBEIAHHS,
2.1905 . b) nposenenune Broporo cwezna PC/IPII;
3.1903 r. B) Jlenckuii paccrper;
4.1907 r. I') arpapnas pedopma I1.A. Cronbinuna;
J1) oTMeHa moAyITHOM MOIaTH.

AN DN B W

OrtBer:

. Panee npyrux npousonuio:

. Ha4aJsio BO3BeACHUS bepanHCKON CTEHBI;

. KapuOckuit kpuzuc;

. 3aIyCK NIEPBOM B MUPE aTOMHOM 3JIEKTPOCTAHIIUY;
. npoBegenue XXVI coezna KIICC.

AW =

. YKaXuTe OTBET C MPaBUIHHBIM COOTHOILIIEHHUEM COOBITHS M TOJIa:
1841 — uznanue «I"0poa0BOTO TOJIOKEHUS,

1919 — uznanme /lexpera 0 TMKBUAANNN HETPAMOTHOCTH;

. 1918 — co3ganue BUK;

. 1917 — mposenenue V Bcepoccuiickoro chezna CoBeTOB;

. 1870 — 3anpenienne mpoaku KPECThSH B PO3HUILY.

TOAWNRE ®
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9. Pacnipenenure coObITHS 10 NMEPUOAAM COIVIACHO XPOHOJOTMYECKOM MOCIEI0BATENbHOCTU: B TPYIITY
A — coObITHSI, cBsi3aHHbIE ¢ npaBieHueM MBana III; B rpynmy b — coObiTusi, cBfi3anHbIe ¢ paBiaeHueM VBaHna
IV:
. myremectBue Adanacust Hukutuna B Muauio;
. mpoBezieHue CtoraaBoro cobopa;
. CO3IaHUE MPUKA3HON CUCTEMBI;
. CO3BIB IIEPBOr0 3eMCKOro cobopa;
. «CrosiHME Ha peke Yrpey;
. IpucoearHeHne K MOCKBE 10ro-3aragHblX PyCCKUX 3€MEIIb.
I'pynna A I'pynna b

10. CooTHECcHTE COOBITHS U T'OJIBL:

AN DN AW —

1. 1917, A) co3nanue BpeMeHHOro MpaBUTENbCTBA,
2.1918; b) xondaukt Ha KBX/;
3.1922; B) nauano nepBoii NATUIETKH;
4.1928. I') co3bIB YupeautenbHOro coOpaHus;
1) obpazosanue CCCP.
Ortser:

11. B XV Beke KHSKUIIL:
1. Amutpuii (Jonckoit);
2. Bacunmii 11 (Temublif);
3. UBan II (Kpacusrit);

4. Bacunmii I11.

12. Ykaxwure cobsiTHe, pousomeniiee 29 amnpens 1881 roga:
1. yupexxnenne KpecTbsHCKOro mo3eMesnbHOro 6aHka;

2. BozooHoBNeHNe Coro3a TpeX UMIIePaTOPOB.

3. m3nanne Manndecra «O HE3bIOIEMOCTH CaMOIEPKABHUS;
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4. npunsitue [Tonoxennst 06 00s13aTEIIEHOM BBIKYIIE KPECThIHCKUX HAJICIIOB.

13. CoObITHE, TpOM30IIEAIIce panee Apyrux B 1917 roxy:

1. mognucanue Hukomnaewm II B [IckoBe akTa 00 OTpeUYeHHH OT MIPECTOJIA;

2. otkpbiTe [Ipeanapnamenra;

3. npoBeaenne IlepBoro Bcepoccuiickoro cbe3ga CoBeToB pabO4YMX U COJNJATCKUX JIEMYTaTOB B

ITerporpane;

4. nayano «xJyieOHbIX OyHTOB» B [leTporpane;
5. OTMEHa CMEpPTHOM Ka3HU Ha QpPOHTE.

14. Ykaxute BapyuaHT OTBETA C IPABIILHBIM COOTHOIICHUEM (DaMUJIMH U TOa PyKOBOJCTBA CTPAHOM:
1. bpexnen JI.U. 1966 1.;
2. I'opbaues M.C. 1974 r.;

3. Cranuu U.B. 1954 .;

4. Xpymes H.C. 1969 r.

15. CooTHecuTE UMS U TOH KHSDKEHUS

1. Urops A) 970;
2. Bmagumup MoHomax b) 977;

3. Csrocnas | B) 1113;
4. SApononxk I ) 912.
OtBeT:

16. 3anummTe nU@pPH COTTACHO XPOHOJIOTUYECKON TTOCIIEIOBATEILHOCTH COOBITHIA:
1. yupexxnenne HempemeHHOTo COBETA,

2. cpaxeHue o1 AyCTepIIHIIeM;

3. 3akimoueHue TUITB3UTCKOTO MUPA;

4. nmpeobpazoBanue «Coro3a cmaceHus» B «Cor03 01aroeHCTBUSY.

5. 3amena Koncrurymuu [apcta [lonsckoro «OpraHu4ecKuM CTaTyTOM.

OrtBer:

17. Pactipenienute coOBITUS 110 NEPUOAAM COTJIACHO XPOHOJIOTMYECKON MOCIEA0BATEIbHOCTHU: B TPYIITY
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A — coObITus, CBsi3aHHBIE ¢ mpaBieHueM [laBna [; B rpynmy b — coObiTusi, cBsi3aHHBIC C TIpaBICHUEM
Exkarepunsr I1:

1. n3nanue Yka3za o 3anperieHuy BBO3a BCEX MHOCTPAHHBIX KHUT;
2. uznanue JKaaoBaHHOUW rpaMOThI ABOPSIHCTBY;
3. 3amper MnpoaaBaTh KPECThsIH O€3 3eMII C ayKIIMOHOB;
4. Boccranue E.U. [1yrauesa;
. CeKYJISIpU3allNs LIEPKOBHBIX U MOHACTBIPCKUX 3€MEIIb;
6. 3allpeT OTCYTCTBUS Ha CIy>KOe IBOPSIH, MPUIMHCAHHBIX K IBapICHCKUM IMOJIKAM.

9]

I'pynna A I'pynna b

18. CooTHecHuTe cOOBITHE U TOL:
1. uzganue Yxkaza Ilpesunenta PCOCP o npuocrtanoBinenuun aestensHoctu KIICC Ha Tepputopuu

Poccuu; A) 1990;

2. mpoenieHne BeiOopoB B CoBeT Denepannu u ['ocynapcTeennyto Jymy nepBoro co3biBa;
b) 1996;
3. u3bpanue M.C. I'op6auena [Ipesunentom CCCP; B) 1989;
4. npunsatue Poccun B unens! Cosera EBpornsl; I') 1991;
J) 1993.
Ortser:

19. Opranusanus, co3laHHas paHee APYTuX:

1. «Coro3 60pbOBI 32 0CBOOOXKAEHNE PabOUEro Kiaccay;
2. «CeBepHBIH COI03 PYCCKUX PAOOUMX»;

3. «3eMIJIsT B BOJISY;

4. «OcBOOOXKIEHUE TPYIa».

20. 3anummuTe HUGPBI COTITACHO XPOHOIOTHUECKOHN MOCIeI0BATEIbHOCTH COOBITHIA:
1. «JlemoBoe mobowutie» Ha Yyackom o3epe;

2. cTpouTeNnbeTBO OemokameHHoro MockoBckoro Kpemis;

3. kuspkenue Bacunus [ JimutpueBnya;
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a
4. kasoxenne Auapest FOpresuua (boromo0ckoro);
5. cepe3n kHa3el B JIroOeue.
Ortser:
YK-5.3 JleMoHCTpHpYeT NOHMMaHHE | B TeueHue cemecTpa CTyAeHTaM IIPeIaraeTcs oy4acTBOBaTh B HECKOJIBKHUX IPOEKTaX .
obmero u  ocobennoro B |l.Keiic. Cozganue ucropudecknx MeMoB. CTyIEHT caM BBIOMpPAET MEPUOJ U3 Kypca UCTOPHH H MPEICTABIISET|
pa3BUTHH LIUBWIN3ALUM, | CO3/1aHHBIE UM CAMUM MEMBI B COOTBETCTBUU C TOW TEMOM Kypca, K KOTOPOil 3TOM MeM ObliI MOJrOTOBJIEH.
PEIUTHO3HO-KYJIBTYPHBIX Ha obpazoBarenbHOM noprajne CTyJAEHThbl BCEM IpyNIbl HUMEIOT BO3MOKHOCTb TaKXKe YBHUJIETh IOJHOCTBIO
OTINYHN U LIEHHOCTEH | KOJUIEKIIMIO MEMOB U IPOrojiocoBaTh 3a Oosiee MOHpaBUBILIMicA. I'71aBHOE ycloBHE — 3TO JOJDKHA OBITH

JIOKAJIbHBIX KYJIBTYp

OpUTHHAJIbHAS aBTOPCKask paboTa. Bpems BBIMOJHEHUS — B TCUSHUE CEMECTpa.
2.M3yyeHne UCTOPUU CEMBH C MOMOIIBI0 HHTEPBBIO poauTeNeid, 6aldyiiek u aeayliek. 3aJaHnue pacCyYuTaHo
Ha 6 Heleb U JOJDKHO OBITh IPEJICTABICHO K KOHITY CEMECTpa B paMKax CEMHHAPOB O BTOPOW mooBuHe 20
BEKa, a TaKXke JOJDKHO OBITh BBUIOKEHO Ha 00pa30BaTENIbHOM IOpTaie, rJe CTYAEHThl MOTYT TaKKe MPUHSATH
y4acTH€ BO B3aUMOOLEHHMBAaHUM ApYr Apyra. MICTOpHIO ceMbU CTYAEHT MOKET MPEACTABUTH C MOMOILIBIO:
https://www.canva.com/, https://www.mindmeister.com/, https://omeka.org/, https://timeline.knightlab.com/ u

Ap.

BOHpOCBI AJI CaMOIIPOBCPKHU:

. B xakue roasl nmpaBuia auHactus PropukoBuueid?

. Kto u3 xus3eil, u B kakue rojsl npasui B Kuese B X B.? Pacckaxute 00 UX 1€4TE€IbHOCTH.
. Kakue rnaBubie coObiTus nporcxoauiu Ha Pycu B IX-nHauane XII BB.?

. Kakumu coOpITHsIME OTMEUEHO IpaBiieHue KHA3s Bnagumupa 17?

. Korna u xakue npaBoBblie akTbl Ob11H TPUHATHL B [X-XII BB.?

. Kakne noctmxenus kynbTypsl [IpeBHeit Pycu moxere Ha3BaTh?

. Kto u3 xHa3eil, u B xakue rojel npasui B Kuese B XI B.? Pacckaxure 0 UX JESITEIBHOCTH.
. Uem npocnaBusics kusa3b SApocna (Myapserit)?

. Kakue BaxxHble cCOOBITHS MPOUCXOAMIIH B ITepro]l paBieHus Binagumupa (Monomaxa)?
10. KakoBbl 0OCHOBHBIE 3TaIbl 00pbOBI PYCCKUX 3€MENb C MOHTOJIbCKIM 3aBOEBAaHHEM?

11. KakoBbl ocobenHoctu npasienus MBana (Kanutsr)?

O 00 1N DN K~ W —



https://www.canva.com/
https://www.mindmeister.com/
https://omeka.org/
https://timeline.knightlab.com/
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12. KakumM# BaKHBIMH COOBITHSIMH OTMEUEH IEPHOJ 3aBEpIICHUS OOBEIUHEHUS PYCCKHX 3€MENb BOKPYT
MockBel B koHIle XV-Hauaie XVI BB.?

13. Yem 3HameHaresneH nepuos npasienus Meana [V?

14. Kakue cobObiTust npoucxoawm B CMyTHOE BpeMsi?

15. KaxoBsl 6111 B3anmooTHouierus Poccun ¢ Peusto [Tocnionuroii B XVII B.?

16. Kakumu coObiTusiMu OTMeueHO wapcTBoBaHue Muxauna @emopoBuua u Alnekces MuxaiinoBuya
PomaHoBbIX?

17. Uem ObLn BbI3BaHbI HapOAHBIE BhICTYIUICeHHS B X VII B.?

18. B ueM cocrosia 0co0eHHOCTh pyccKO-1BeACKUX oTHOomeHui B X VII-XVIII BB.?

19. Korna u kakue ocHOBHBIC peopmbl ObuTH TTpoBeacHBI [Terpom 1?

20. Kakue natsl BoitH Poccuu ¢ npyrumu crpanamu B X VIII B. MOkHO Ha3BaTh?

21. Kakue MexayHapoansie 1oroBopsl 3akintoumna Poccust B XVIII B.?

22. Kakue poccuiicKue MpaBUTENM MTPHUIUIM K BIACTH MyTeM JBOpioBoro mnepesopora B XVIII B.?
Pacckaxute 0 ux AesTeIbHOCTH.

23. Kakue pedopmsl mpoBena Exarepuna 11?

24. KakoBbl TOCTUKEHUS poccuiickoi KynbTypbl U Hayku B X VII-XVIII BB.?

25. KakoBo conepxanue MUpHBIX 10roBopoB Poccun ¢ Ocmanckoit nmnepueit B XVII-XIX BB.?

26. Korna u kakue pedopmsl npoBoauian Anexcanap [ u Anexcanap 11?7

27. Kakue Mepbl OBbIIIM OCYIIECTBIIEHBI [0 OTMEHE KPEMOCTHOTrO MpaBa’?

28. Kakue o011eCTBEeHHO-IOJUTHUECKHE OpraHU3aluy nosBUuiIuchk B Poccun Bo Bropoit nonosuHe XIX B.?

29. Kakue MexayHapoaHbIe T10TOBOpHI Obln 3akimtoueHbl Poccueil B XIX B.? Pacckaxute 06 UX comepaHHH.
30. Kakue ocHOBHBIE COOBITHS POMCXOUIIM B NTEpHO] LlapcTBoBaHus Asekcanapa 11?7

31. Kakue nonuTudeckue napTuu, ¥ B Kakue rofsl oopazoBanuck B Poccun B konie XIX-nayane XX BB.?

32. Kakue BaxxHbIE BOCHHbIE Ollepaliy ObLITH NpOBeAEHbI B X0¢e [lepBoii MUpOBOIT BOMHBI?

33. KakoBbI BpEMEHHBIE PaMKH AeSITeNbHOCTH ['ocynapcTBeHHbIX Jlym Poccuiickoil MMIepuu U UX cOCTaB I10
MapTUHHOMN MPHUHAJIEKHOCTH?

34. Kak pa3BuBanuck coobITHs B cTpane B 1905-1907 rr.?

35. Kakue ocHOBHBIE COOBITHS Mporcxoaniu Bo Bpems: deppanbckoii pesomtonnu 1917 r.?

36. B TeueHue kakoro nepuoja JAeMcTBoBaso Kax10e u3 BpeMeHHbIx npaBuTenseTB B 1917 r.?

37. Kakue npaBoBbI€ aKThl ObUIM MPUHSATHI B IEPBBIE TOAbI COBETCKON BIacTH?

38. Kakue BHEIIHENOIUTHYECKHUE aKIIUN XapaKTEPHBI I COBETCKOro rocynapcersa B 1920-1930-e rr.?

39. Kakue coObITHs, cBsi3aHHBIE ¢ penpeccusmMu 1930-1950-x rr., MOXeTe Ha3BaTh?
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40. Kakue n3menenust B skoHomuke CCCP npoun301In B ro/ibl EPBbIX MATUIETOK?

41. Korna u kakue Hanbosee 3HaYMMble OMTBBI TPOUCXOAMIIN B ro/1bl Benukoi OTeuecTBeHHOW BOWHBI?

42. Kakue 3HaMeHaTeIbHbIE AAThl BPEMEHU XPYILLEBCKON «OTTENEIN» MOKHO Ha3BaTh?

43. Kakue Ilocranosinenusi pykoBojcrea CCCP Bropoit nmonoBunbl 1960-x — nepBoit nojsoBuHsl 1980-x 1T.
MOCBALIATUCH SKOHOMUYECKUM TpodieMam?

44. Korna 6butn ipunsaTel Konctutyiuu CCCP?

45. Kakosa poss CCCP B 11OCII€BOGHHOM pa3BUTHU MUpa?

46. KakoBbl OCHOBHBIE BEXU Pa3BUTHS POCCUNCKON KyIbTypbl B XX BB.?

47. Kakue u3MeHeHHUs! IPOUCXOUIIN B CTPAHE B XOJI€ MEPECTPOIKU?

46. Kakue ocHOBHBIC cOOBITHS npousonum B Poccun B 1990-¢ 1.7

48. Kak M3MEHsIINCh MPEANOUTeHUS U30upareneld B Xo/1e MPe3UIeHTCKUX U JYMCKHX BBIOOpOB B 1990-¢ —
2000-e rr.?

49. Kakue HayuHble jocTuxkeHust XX B. npociaBuin Poccuro?

50. Ko u3 poccusiu sBinsuicsa naypearom HobeneBckoil mpemun?

51. Kakue Baxknble coObITHS B cTpane npousonui B Havane 2000-x rr.?

Hctopus Benukoit OreyecTBeHHOI BOWHBI

YK-5.1

AHanM3upyeT COBPEMEHHOE
COCTOSIHUE O0I1I€CTBAa HA OCHOBE
3HAHUS UCTOPUUYECKON
PETPOCHEKTUBBI U OCHOB
COIIMAJIbHOTO aHaJIu3a

1. TIlpouecc noaroroBku Coserckoro Coro3a K BOiHE: BHEIIHENOIUTHYECKAs AESITEIbHOCTh FOCY1apCTBa.
I'epmanus u Coserckuii Coro3 B NpeasiBEpUu CTOJKHOBEHUS: SKOHOMHUYECKHUH MOTEHIMall, BOEHHAs
JOKTPHHA U COCTOSIHUE BOOPYKEHHBIX CHIL.

[Ipuunnbl u Hayano Bropoii MupoBoii BoiHb! (1939-utons 1941r1T.)

Cxema cpakxeHMI Ha4aJIbHOTO MEpUO0/1a BOMHBI U PUYMHBI IOPAKEHUH.

MockoBckasi OMTBa: OT MOPAKEHUH K KOHTPHACTYTUICHHUIO.

Kontpnacrynnenne KpacHoit Apmun (sHBapb-ampenb 1942r.). miuaHbl CTOPOH Ha BECEHHE-JIETHIONO
KamnaHuro 1942r.

7. 3albIThIe CpaxkeHUs Ha P>keBCKOM BBICTYTIE.

8. Topaxenue KpacHoit apmun mox XapekoBoM U B KpeiMy BecHoli-iterom 1942r.

9. Cranunrpazackas OuTBa.

10. bmokana JIeHWHTpaaa: CrOphl U OIICHKH.

11. TlnaHbl CTOPOH Ha BeceHHe-NeTHIOK Kammanuto 1943r. [Tobena Ha Kypckoit nyre. butsa 3a J[nemnp.

12. Hacrtynatensuble oneparun KpacHoit Apmun 1944-1945rr.

N

o0k
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.

OcBoboxenue EBponbl oT Halu3ma. bepinHckast BOGHHAs OTleparisl.

Boennas texuuka BTopoit MUpOBOi1 BOMHBI.

[TonkoBoats! 1 connatel. I'epou U MOABUTH.

VYyactue CoBerckoro Coro3a B 00€BBIX JICUCTBUAX MPOTUB SMOHNH.

OxkkynaimoHHbIN amnmnapat ynpasienus. Hanucrckas npomnaranja u iad «OcT».

Hauucrckuit Teppop. MexaHu3Mbl YHUUTOXKEHUSI MUPHOTO HACEJICHMUS.

XO0J0KOCT: YHUYTOXKEHHUE, COMPOTUBIICHUE, CITACEHUE.

[IpoGema BoeHHOTO MJICHA.

JIBr>KeHre COMPOTUBIICHUS HA OKKYIHpoBaHHBIX TeppuTopusx CCCP: mapTu3aHbl ¥ MOIOJIBIINKH.
Komnnabopanmonusm B ronsl Benukoit OTeduecTBEHHON BOWHBI.

OBaKyalus IpOMBIIIJIEHHOI'O IOTEHIIMAala U HaceJIeHUs CTpaHbl B BocTouHble peruonsl CCCP.
Pa3Butne skoHOMHUeckoro u o6oponHoro norexiuana CCCP B rojsl BOMHBIL.

Opranuzanys ynpaBieHHs CTPaHOW B YCIIOBUSIX BOGHHOTO BpeMeHHU. ['ocyaapcTBO 1 00IIECTBO.
[ToBcenHEeBHAs )KU3HB TOPOJICKOTO HACEJICHHS U CEIIbCKUX JKUTEJIEH B YCIIOBUSX BOMHBI.
Wneonorus u nponaranaucTckas padora.

KynbeTypa 1 HCKyCcCTBO B YCIOBHSX BOGHHOTO BPEMEHH.

Benukas OreyecTBeHHas BoiHa U MarHuTOTOpCK.

CTaHOBIIEHHE aHTUTUTICPOBCKOM KOAIUIIUH.

KoHepeHmn coro3HUKOB U UX PEIIeHUsI.

Urtoru Benukoit oreuectBeHHON BOWHBI U puuuHbI modeasr CCCP.

Cyapl HaJ BOEHHBIMU TpecTyNMHUKamMH. HropHOeprckuii MexTyHapOIHBIM TpUOYHAT: HMCTOPUYECKOE
3HAYEHHE U YPOKH JIJIsi COBPEMEHHOCTH.

Htoru Bropoit MupoBoii BoiHbI 1 (hOpMUpPOBaHKE HOBOTO MUPOIOPSIKA.

BoiiHa B mamMsiTH MOKOJIEHUN POCCHUSIH.

YK-5.2

Wutepnperupyer poOIeMbI
COBPEMEHHOCTH C TO3MIUN ITUKHU
U QUII0COPCKUX 3HAHUM

[Tpumep OLIEHOUHBIX CPENICTB:

- Pa3pabotaiiTe mpemasioKeHUsT MO CO3IaHUI0 MY3€WHOW SKCIO3HWIIMH, TOCBSIICHHOW HCTOpuU Bemmkoit
OTEYECTBEHHOIN BOWHBI (B My3€€ LIKOJIbI MJIM KOPIIOPATUBHOM MY3€€ MPEIPUITHS )

- JlaliTe COOCTBEHHYIO OLIEHKY COOBITUAM XOJOKOCTa, MOAKpemsis ee aprymeHtamu. OOocHyiite
HE00XOAUMOCTh COXPAaHEHHsI MMAMSATH O Tparenu X0JOKOCTa U BOCIMTATENILHOM ITOTEHIIMAIE TOJIEPAHTHOTO
OTHOILIEHUS JIIOJIEH OPYT K APYTY.




Koo

Hnouxamop oocmudicenus

MHOMI;CZWZOP KomMnemeHnyuu OueHOI{Hble cpe()cmea
- Hanmmmre scce Ha TeMy: «Kak B Halllel ceMbe XpaHUTCS ITaMATh O BeIIMKONW 0T€4eCTBEHHOM BOMHE.
YK-5.3 JeMoHCTpHpyeT nonumanue | 1. K 1943 rogy otHocurcs
0011ero 1 0cCOOEHHOTO B Pa3BUTHH 1) MockoBckasi OuTBa
LIMBWIN3AIUH, PENUTHO3HO- 2) cusitue 6mokanabl JleHuHrpaaga
KYJbTYPHBIX OTJIMYHI u 3) Kypckas OutBa

HGHHOCTeﬁ JIOKAJIBHBIX KYJIBTYD

4) CMOJIEHCKOE CpaskeHHe
2. B nepssiii Mecsn Benukoit OTeuecTBEHHON BOMHBI yIIOPHOE COITPOTUBIIEHUE Bpary okKa3ajial COBETCKUE
BOUHBI B

1) MuHcke 2) Bribopre 3) Pure 4) Bpecre
3. KpymnHeiiniee TankoBoe cpaxenue B Benukoit OTeuecTBeHHOM BOWHE MPOU3OIIIIO B X0/1€ OUTBBI
1) Kypckoii
2) nox MockBoi
3) bepnunckoit
4) CraymHTpaicKoit

4. Yto npeanoinaran paspadorannsiii ['epmanueit man Oct?
1) IpunynutensHoe BbicedeHue ¢ Tepputopun [lonpum u okkynupoBanHbix obnacteit CCCP no 75—
85% HaceneHus
2) Monuuenocnyto BoitHy ¢ CCCP (B TeueHHne Tpex MecsieB JoUTu A0 Bonrn)
3) Oxpy>keHue U YHUUTOKEHHE COBETCKUX BOMCK, paclolo’KeHHBIX B paiioHe Kypckoro BeicTyna
4) 3axBar Ctam0yina u oTKpbITHE Mopckoro nmytd B CCCP
5. TlpoutuTe OTPBHIBOK M3 JOKJIATHOM 3amUCKM KOMaHJoBaHUs bpsHCkoro ¢poHTa W ykaxkute oOIiee
Ha3BaHME BOOPYKEHHBIX OTPSAI0B, O KOTOPBIX UIET PEYb.
«JleficTBys B ThUly IPOTHMBHUKA Ha €r0 KOMMYHHMKAIUSAX, YHUUTOXKAsi MOCTbI Ha JKEJIE3HbIX U IIOCCEHHBIX
Joporax, IycKas IOJ OTKOC >KEJIE3HOAOPOXKHBIE SUIECJIOHBI, YHUUYTOXasi MEJIKUE T'apHU30HBI NIPOTHUBHHUKA,
CpEICTBA CBSI3U, CKIIabl C OoenpuacaMu, TOPIOYNUM, BeJs pa3BeAKy MPOTUBHMKA KaK Ha JIMHUU (PPOHTA, TaK
U B €r0 THUTY U CIIe/I 32 €ro MeperpynnupoBKON BOMCK. .. OTPSAIbl IPAKTUYECKH TOMOTAIOT YacTsM (ppoHTa B
pasrpome NMpOTHUBHUKA.
1) Bolicka cBsi3U
2) Ka3aku
3) wtpadHbie 6aTanbOHBI
4) napTu3aHsbl
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6. IloyeTHoe 3BaHue, MPHCBanBaeMoe U3pamIbckiuM HHCTUTYTOM Kartactpodsr u I'eponsma «Sa Ba-1llem».
3BaHue NPUCBAUBAIOT JIFOJIAM, CIIACaBIINM €BpPEEB B '0JIbl HAIIMCTCKOM OKKymanuu EBporibl, puckys npu
3TOM COOCTBEHHOM JKU3HBIO.

1) npaBeiHUK HApOIOB MHUpa

2) repoit U3pauns

3) crlacurenb
4) repoit Mmusiocepaus
7. IlpouTuTe OTPBHIBOK U3 JIOKYMEHTA U YKaXHUTE TEPMUH, KOTOPHIM 0003Ha4aeTCsl OMMCAaHHBIN MpoLecC.
«C utons o HosiOph 1941 1. Ha Ypan, B Cubups, Cpeanroro Asuro u Kazaxcran Obu1o BeiBe3eHo 6oiee 1500
MIPOMBILICHHBIX TPEANPUATHHA. B TOT ke nmeproz 1o »*ene3HbIM J0poraM CTpaHbl IepeBe3eHo okoo 1,5
MUJUIMOHA BarOHOB Ipy30B. JTa uéTKas padoTa [M03BOJIMIIA B KpaTyaliiie CPOKH CO3JaTh HA BOCTOKE CTPAHbI
HOBYIO 9KOHOMHYECKYIO 0a3y, KoTopas odecrieunsia pocT BoeHHoro moryuiectsa Coerckoro Coro3a 1 ero
mooey».

1) nenopranus

2) sBaKyarus

3) MoOmIH3anus

4) sKCpONPUSALHS
8. O xom roBoputcs B 3ToMm nucbMme: "...Jlerom 1971 rona s momyuun Takoe nUcbMo: «Jloporoit Ham apyr,
Jleonun OcumnoBud... Barie ums HaBe4HO BIHMCAaHO B OOEBYIO JETONMCH Hallel yacTH. B BO3ayIIHbIX
nobenax Haj QalMCTCKUMU 3aXBaTYMKaMM €CTh O0IbION BKIaa U inyHO Bam u Baero TBopueckoro
koyiekTuBa. Ha camonerax-uctpeOuTensax, nogapeHHbIx BammM pkxa3-opkecTpoM U Ha3BaHHBIX ,,Becesbie
pedsiTa®, HalllK JIETYUKU-TEPOU COMIIN JECITKU (aIlIUCTCKUX CTEPBATHUKOB U 3aKOHUYMJIM BOMHY HaJl
bepauHom».

1) [Hansnun

2) Beptunckuii

3) Jlyanctpem

4) YTecoB
9. Korna BriepBbie B MUpe Ha MarHuTOropckoM MeTalyprudeckoM KoMOMHaTe MpOU3BeeHa MpoKaTKa Ha
OJIOMUHTE TAHKOBOM OpOHEBOI! cTay Ha JUCT

1) 22 urons 1941
2) 28 uronst 1941
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3) 25 Hos6ps 1941
4) 23 ¢despans 1942
10. B roas! Bropoit muposoii BoiiHel CCCP nostyuan oT cor03HUKOB, npexe Beero ot CIIIA, 6ecnuatHble
[IOCTaBKU BOOPYXKEHHS U MPOJIOBOJIBCTBUSA. JTa MOMOILb MOJIy4nsIa Ha3BaHUE
1) JACH-TIN3
2) pemapanuu
3) KOHTPHOYIIMH
4) mw1an Mapimasia
11. B xon1e 70-X TO70B COCTOsIaCh BCEMUPHAs TeIENPEMbepa FOJUTMBYACKOTO MHOTOCEPUHHOTO
XYJ0KECTBEHHOTO (prjibMa, MOCBALIEHHOTO UCTOPUHU BHIMBIIINIEHHOM CEMbU HEMEIKUX eBpeeB Baliccos.
Nmenno mocie Bexoaa atoro puisma B CLIIA m apyrux crpaHax BOZHHUKIM MHOTOUYHCIICHHBIC IICHTPHI U
My3eu Xojokocra. HazoBute Ha3Banue puibma.
1) ITpaBenHuk
2) X0JI0KOCT
3) AueBuuk AHHBI OpaHK
4) Hropub6eprckuit snuior
12. Becerna nu neub [Ho0east B8 CCCP OblT BEIXOIHBIM JHEM?
1) [la, Tak kak 8 mast 1945 rona Beiten coorBeTcTBYIOMNIH yKka3 [Ipesuanyma Bepxosroro Cosera
CCCP
2) C 1945 no 1947 rox — BBIXOHOM, aajee, 10 1965 roga pabouwnii, 3aTeM CHOBa HEPaOOUHiA
3) Her, ne Bceraa, Tonbko ¢ 1955 roaa
4) D10 0OBIYHBIN paboUuil 1CHD
Puitocopus
YK-5.1 AHaJIM3UPYET COBPEMEHHOE

COCTOSIHME O0IIECTBA HA OCHOBE
3HaHUS UCTOPUUYECKON
PETPOCIIEKTUBBI U OCHOB
COLIMAJIbHOTO aHAJIU3a

Ilpumepnutit nepeuenv 60npocoe 01 UHOUBUOYATbHBIX (RUCOMEHHBIX) 3A0AHUIL:

1. B ueM cymiHOCTb COLMATIBHBIX CBSI3€W U OTHOLLIEHUIA?

2. B 4em oTimume 3aKOHOB IIPUPOJIBI OT 3aKOHOB 0011IeCTBa?

3. B uem cocToAT MCTOYHUKH caMOpa3BUTHSI 001eCTBa?

4. Ilpoananu3upyiTe TMHAMHUKY Pa3BUTHS MPEJACTaBICHUN 00 00IIECTBE U €0 CTPYKTYPHBIX DJIEMEHTAX B
3anaaHoi punocoduu B XIX — XX BB.

5. B ueM cyTh mpOTHUBOpEYHs] MEXIYy JHMYHOCTHIO M obOmectBoMm ToBopmin H. Muxainosckuii: «llycts
00IIECTBO MPOrPEeCcCUPYeT, HO MOWMHTE, YTO JIMYHOCTh MPH ITOM PETPECCHPYET, YTO €CIIU UMETh B BUIY
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TOJILKO 3Ty CTOpPOHY Jiejia, TO OOIIECTBO €CTh MEPBbI, OMKaWIIMKA U 3JEHIINI Bpar 4eloBeKa, MPOTUB
KOTOPOTr0 OH JOJDKEH OBbITh IMOCTOSHHO Ha cTpaxke. OOLIECTBO cCaMHM IPOLIECCOM CBOETO pPa3BUTHUS
CTPEMUTHCS Pa3APOOUTH JIMYHOCTD, OCTABUTH €€ KaKOe-HUOYIb OJTHO CIICIIHATLHOE OTIIPABICHHEY.
6. B yem 3akirodaercs OuarIeKTUYECKas KyJbTypa MBIIUICHHS U KaK OHA COOTHOCHUTCS C COLMAJIbHBIMU
NEeUCTBUIMU?
7. Yto Takoe cBoOoa yenoBeka? Kakue ecTh TOUKU 3pEHUS 10 ITOMY BOIpocy?
8. Kora u npu kakux yCJIOBHUSX OHa IPEBPAIIACTCS B CBOIO MIPOTUBOIMOIOKHOCTE. [loaTBEpiMTE TpMEpamMH.
9. Uto HeoO0X0auMO, 4TOOBI OCYHIECTBUTH MOJJIUHHYIO CBOOOIY, M30€XKaTh €€ MpeBpalleHUs] B HECBOOOIY
WA «OETCTBO OT CBOOOIBIY.
10. Beickaxkute cBOe OTHOLLIEHUE K CyxaAeHHI0: «L{enb onpasnapiBaeT cpenctay. [IpuBenure npumepsl, Koraa
9Ta ujes Obula pealn30BaHa B UCTOPHH, KU3HHU.

YK-5.2 HNurepnperupyer npo6nems! | Ilepeuens meopemuueckux 60npocos K IK3IAMeHy:

COBPEMEHHOCTHU C MO3UIUN 3TUKU
1 GUI0COPCKUX 3HAHHUM

— ®unocodcekue koHUENMH YenoBeka. OCOOCHHOCTH B3aUMOJICHCTBHS YEJI0BEKA C MUPOM.
MupoBo33peHue.

— PasymHocTh uenoBeka. KocMoueHTpr3M aHTUYHON QHIIOCODHH.

— Penurnosnoe mupoBoz3perure. Oco6eHHOCTH cpeiHeBeKOBOH (unocopuu. KoHeuHOCTh CyIecTBOBaHUS
YeJioBeKa U nmpoodieMa 0eccMepTHsl TyLIH.

— Marepuanusm u uaeanusM B priocopun Kak crnocoObl 00bsICHEHU MUpa. MexaHuCTHYecKasi KapTHHA
MHpa.

— Bo3HHKHOBEHHE JHATEKTHUECKONW TPOOIEMBI pa3BUTHS U3 METAPU3NIECKOTO IIOHNMAaHUS MHPA.
OCHOBHBIE 3aKOHBI TUATCKTUKH.

— IIpoGnema npocTpaHcTBa U BpeMeHH B punocopuu. OTauuue ot HayyHoro noaxonaa. Cnenuduka
¢umnocopun HoBoro BpemeHu.

— YenoBek Kak MpoOU3BOJsIIEE CYIIECTBO. MapKCH3M U MaTepUaIUCTUYECKOE TIOHUMAaHUE HCTOPUH.

— (CBo0oja Kak ajgbTepHaTHUBA MPUPOIHON neTepMuHanuu. UppaunonanbHas ¢puiaocodpus Kak crnocod
0OBSICHEHUST MUpa.

— DOK3MCTEeHIMAIN3M KaK HampaBJeHne coBpeMeHHon ¢unocopuu. [Ipodiema SK3UCTEHIIMU U OBITUS
4eJI0BeKa.

— IIpobnema O6wTHs B huocodum.

— IlpoGnema cybcranimu B ¢punocopuu. Puinocopckue KapTUHBI MAaTEPUATBHOTO €TUHCTBA MUPA.

— Tlo3HaHue KaK MMyTh ABM)KEHHsI K UICTUHE U OCHOBA OpHEHTaIu B Mupe. [Ipobiiema HCTHHBI.
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a
— Ilpupona coznanwus. UneansHoe kak hopma HHOOPMAITMOHHOTO OTPAKECHUS.
— IIpoGnema OuoconuanbHOM Mpupoasl yenoseka. [Ipobnema counanbaoro B punocoduu. OdmiecTso.
— DKOJOTHYECKHE PUCKHU TTI00an3upoBaHHOTO Mupa. ColManbHbIe PUCKHM KOMMYHUKAIIMOHHOTO O0IIIECTBA.
dunocodekast KoHIENUs KyabTypsl. KynpTypa u nuBuian3anus.
YK-5.3 JemoHcTpupyer nioHuManue | Ilpumepnsiit nepeyens mem nUCbMEHHBIX UHOUBUOYAIbHBIX 3a0aHull (Icce):
obmero 4  OCOOEHHOTO B OTHo1IeHUE K OBITHIO COBPEMEHHOT'O YeNIOBEKA.
Pa3sBUTUHA HHBHHHBaHI/Iﬁ, Poin 3mmcTeMOoI0rud B JKU3HU COBPCMCHHOI'O YCJIOBCKA.
PEIUTHO3HO-KYJIBTYPHBIX Bonpoce! 3THKY B ASITENLHOCTH COBPEMEHHOTO UeIOBEKa.
OTJINYUH u [EHHOCTEH Pousb punocoduu B coBpeMeHHOM 00IIECTBE.

JIOKAJIbHBIX KYJIBTYp

Coducrruka B COBpeMEHHOM MUDE.

Wneanusm [1naroHa B COBpeMEHHOM MUPOBO33PEHUU.

Teneonorus Apucrorens B COBpEMEHHOU TEOPUH Pa3BUTHA.

[TpuHIMIBI CTOMLIM3MA B )KU3HU COBPEMEHHOTO YEJIOBEKA.

[TpuHIMIBI STTUKYpEn3Ma B )KU3HU COBPEMEHHOT'O YETOBEKa.

10 [TpuHIUIBI CKENTUIIU3MA B )KU3HU COBPEMEHHOT'O YeI0BEKa.

11.Bepa u pa3ym B MUPOBO33PEHHH COBPEMEHHOT'O YEJIOBEKA.

12. TTpunumn «6putBel OKKaMa» B COBpeMEeHHOM (unocodun u Hayke.
13.TemoHU3M KaK OCHOBA COBPEMEHHOT'O MHUPOBO33PEHUSI.

14. KoH(ynnaHCTBO U MHAUBUYATIU3M.

15. ®unocodus 6yaar3Ma u 00111eCTBO TOTPEOICHUSI.

16. PanioHanu3M | 371paBblil CMBICH B TOBEJIEHUH COBPEMEHHOTO YEJIOBEKa.
17.neu nparmMaTtu3Ma U yTUIMTapU3Ma B COBPEMEHHOM OOILIECTBE.

18. Biiusinue pycckoit punocodun Ha pa3BUTHE POCCUICKOIO MEHTAINUTETA.
19. Bnusitaue ujeit 9K3UCTEHITHAI3MA Ha Pa3BUTHE COBPEMEHHOTO YETIOBEKA.
20. ParionanpHasi 1 UppalntoHaIbHasi COCTABIISIIOIINE TTOBEICHUSI COBPEMEHHOIO YeJI0BEKa.
21. IaTynnus v 3ApaBbIid CMBICI B YCIOBHUSX MTOCTMOJIEPHA.

22.CB0001a ¥ OTBETCTBEHHOCTH JUYHOCTH.

23.TIpoGnema yemoBeka B COBPEMEHHOM OOIIIEeCTBE.

24.TIpoGnema orpeesieHus: CMbICTa KU3HU.

25. CMBICIT CYIIIeCTBOBAHUS YETIOBEKA.

26. DTnyeckue npoOsIeMbl pa3BUTHS HAYKU U TEXHUKH.

CoNoA~WNE
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27.1IpobGnema caMoaKkTyalnu3aluy 4€JI0BeKa B 00IECTBE MOTPEOICHHUS.
28. CornanbHbIe TPOOJIEMBI pa3BUTHS HAYKU U TEXHUKH.
29.TIpoGnema pa3BUTHUS U UCIIOIH30BAHUS TEXHOJIOTHH.

30. CounanbHOoe U OUOIOrMYECKOE BpeMs JKU3HU YeJIOBEKa.

31. Konrenus ycriexa B COBPEMEHHOM O0IIIEeCTBE.
32.KynbpTypa v LIUBUIN3ALIUS.

33. loBepue 1 COTPYIHUYECTBO B COBPEMEHHOM OOIIECTBE.

34. Mu$oI0rHyHOCTh MUPOBO33PEHHS COBPEMEHHOTO YEIOBEKA.
35. Poub mopsijika 1 Xaoca B )KU3HH COBPEMEHHOTO YEJIOBEKa.
36. OHTOJIOTHSI COBPEMEHHOTO YEJIOBEKA.

37.O1nHuCcTeMOIIOTHS COBPEMEHHOTO YeI0BEKa.

38.DTHKa COBPEMEHHOTO YeJIOBEKa.

39. AKCHOJIOTHSI COBPEMEHHOT'O 00IIIeCTBA.

40. [IpobGaema heHOMEHA HHHOBAIIUH.

YK-6: Cnioco6eH ynpaBJsiTb CBOUM BpeMeHeM, BHICTPAUBATH H PeaH30BbIBATH TPAEKTOPHIO CAMOPA3BUTHS HA OCHOBE NMPHUHIMIIOB 00pa30BaHNs B
TeyeHHe BceH :KU3HU

TexHo0rusa HpOq)eCCPIOHaJILHO-.]II/I‘{HOCTHOFO caMopa3sBuTus

VK-6.1:

Hcrnonp3yeT HHCTPYMEHTHI 1
METOAObI praBJ'IeHI/ISI BpeMeHeM
IIPY BBINIOJHEHUN KOHKPETHBIX
3a7a4, MPOEKTOB, IPU
JIOCTHIKEHHUH TTOCTaBJICHHBIX
mneaek

IlepeueHb TeopeTHYECKHX BONPOCOB K 3a4eTy:

Tect: BoiOepuTe npaBUIbHBIA OTBET

1. ITocTosIHHOE OTKJIa/IbIBAHKE /1€ HA TIOTOM, HEXKEJIaHUE BBITIOIHATD ONpeesIeHHbIE 00s13aHHOCTH — 3TO:
a) nepPeKInOHN3M;

0) abbr03epCTBO;

B) IPOKPACTUHALINS;

I) TaM-MEHEPKMEHT.

2. YMeHHe 1o COOCTBEHHOW HWHHIIMATHBE CTABHTH I M HAXOAWUTh IYTH WX PEHICHHS XapaKTepU3yeT
YeJI0BEKa KakK:

a) pelIUTEIbHOTO;

0) 1eNeyCTPEMIIEHHOTO;

B) HACTOMYMBOTO;

') CAMOCTOSITEJILHOTO.

TemaTnka coo0LICHUI U JOKJIAT0B
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Mampuya Duzenxayspa (npunyun uizenxayspa uiu Memoo Diizenxayspa)
Ipunyun Ilapemo (3axon [lapemo unu npuryun 20/80)
Xponomempasnc
Cnucox 3aday unu to do list.
Ilocmanoexa yeneii no cxeme SMART.
IIpakTH4yeckoe 3aganue
[TonGepure OJIOK AMATHOCTUYECKUX METOIHK, CIIOCOOHBIX OTCIICIUTh JIMYHOCTHO-TIPO(PECCHOHATBHOE
camopa3BHUTHE pPaOOTHHKA HAMpaBJICHHUs], 110 KoTopoMy Bbl o0yuaerecs. O0ocHyiiTe.
YK-6.2 Ompenenser npuopuretsl | [lepeyens TeopeTHYeCKMX BONPOCOB K 3a4eTy:
COOCTBEHHOMU nesitenbHOCTH, | Teer: Boibepute npaBuibHBINA OTBET
JIMYHOCTHOT'O pa3BUTHA u | 1. TlomvHHasg (IOCTUrHYTasl) WAEHTUYHOCTH SBJSIETCS IIOKA3aTelIeM IICUXUYECKOM ... YeJlOBEKa, ero

npodeccnoHanpHOr0 pocTa

CIOCOOHOCTH CaMOCTOSITENIBHO peliaTh MpoOIeMbl, KOTOpPbIE CTaBUT IEpel]] HUM JKU3Hb, U CAMOMY HECTHU
OTBETCTBEHHOCTD 33 IPUHSTHIC PEIICHUSI.

a) 3peJIoCTH;

0) nH(paHTUIEHOCTH;

B) KPU3UCHOCTH;

T') MOJIOJIOCTH.

2. YenoBeka KaK MHIMBUAA XapaKTepU3YET:

a) UHAMBHTyaTbHBIN CTHIIb AEATEIBHOCTH;

0) MOTHBaIlMOHHAs HAIPABJIEHHOCTH;

B) MOpaJIbHbIE KaueCTBa;

I') CpeAHUH pocCT.

TemaTtuka cooOwmenuii M aokjaanoB: [loHsTne npodeccHOoHaTBbHO-TUYHOCTHOE CAMOpPa3BUTHE B TpyJax
OTEYECTBEHHBIX M 3apyOexxHbIX  ucciefoBarened.  Cragum  mpoecCHOHAIBHOIO  Pa3BUTHS.
CamoakTtyanu3aiys Kak BBICIINN YPOBEHb CaMOPa3BUTHS JTHYHOCTH. CTamuu nmpodhecCHOHAIBHOTO Pa3BUTHUS
J. Csronepa. ApanTanvoHHas MoJenb caMopa3BuTus. Kpusuc mnpodeccuoHamIbHOrO CaMOpa3BUTHSL:
NPUYMHBI, TYyTH pa3BuTHsA. KpeaTwBHass JMYHOCTH: TIOHSATHE, TIPU3HAKH, TPHEMBI  Pa3BUTHSA
npodeccuoHaIbHON KpeaTUBHOCTH. CTpecc: ero MpUYMHbI U TPOpHIAKTHKA.

IIpakTHyeckoe 3a1aHue

Kakue perienust Moxere NpuHATHh Bbl, Kak TUPEKTOp MPEANPHUATHS TOTO HAIIPaBJIEHUs, IO KOTOpoMy BEr
o0y4aerech, 10 aKTUBU3AIUH JTUYHOCTHO-OPUEHTUPOBAHHOT'O caMopa3BUTHs paboTHUKOB. OO0OCHYHTE.
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VK-6.3 OHCHI/IBaeT Tpe60BaHI/I$I PbIHKa Hepeqeﬂb TECOPETHICCKUX BOIIPOCOB K 3a4Y€Ty

Tpyna " PEITI0KESHUS
o0pa3oBaTeNbHBIX  yCIOYr  JUIs
BBICTPAHBAHUS TPaeKTOPUHU
COOCTBEHHOTO

npodeccnoHanbpHOro pocTa

Tect: BoiOepute nmpaBUIbLHBIN OTBET

1. OrieHKa IMYHOCTBIO CE€0S, CBOUX BO3MOXXHOCTCH,
MEKJIMYHOCTHBIX OTHOIIIEHUH HAa3bIBACTCS:

a) camoIpe3eHTaIueH;

0) COMOBOCTIPUSITHEM;

B) CAaMOOIIYIIICHUEM;

I') CAMOOIICHKOM.

2. K xadectBam, OmnpeaesiFOIIM , OTHOCSITCSI THOKOCTh, NpodeccrnoHallbHass MOOHMIBLHOCTh, YMCHHE
«TpE3eHTOBaTh ce0s»; BIAJCHHE METOAAMH pelIeHUs OONBIIOro Kiacca MNpo(ecCHOHANBHBIX 3ajad,
CIIOCOOHOCTh  CIIPABJIATBCS C Pa3IMIHBIMUA MPO(ECCHOHAIBHBIMU TIPOOJIEMaMH, YBEPEHHOCTh B cele,
OTBETCTBEHHOCTh, OPUEHTAIUS HA YCIIEX, TOTOBHOCTh MOCTOSTHHO 000TaiaTh CBOU OIIbIT.

a) OIBIT CIEIUATNCTA;

0) mpodeccuoHanbHy0 nehopMalnIo CrieluanncTa

B) KOHKYPEHTOCTIOCOOHOCTh CIICIIHAINCTA;

) Ipyroe.

TemaTnka 3agaHus

Ha ocHOBaHWHM COCTaBJICHHOT'O IICHXOJOTHYECKOTO aBTOMOPTPETa M OIEHKH TpPeOOBaHUS pPBIHKA Tpyda
COCTaBbTE TPACKTOPHIO COOCTBEHHOTO MPO(EeCcCHOHAIBHOTO POCTa.

IIpakTHyeckoe 3a1aHue

[Tpoauarnoctupyiite ce0ss MUHIMYM 10 CEMHU JTUAarHOCTUYECKHMM METOJIMKAM M COCTaBbTE TICHXOJIOTMUYECKUN
aBTOMOPTPET MO CIEAYIOIIEMY IIJIaHY:

Hassanmue Tecra.

Pesynprar Tecra.

Pacniummre kak 3TOT pe3yabTaT NPOSBISETCS UMEHHO Y Bac;

[TporummTe peKkoMeHIaIuu cede IS TMIHOCTHO-OPHEHTHPOBAHHOT'O CAMOPA3BHUTHS.

JJUYHOCTHBIX Kady€CTB MW MECTa B CHUCTCMC

YK-7 CnocobeHn mnomiepKuBaTh JA0JKHBII YpoBeHb (PU3HMYECKOW NOATOTOBJIEHHOCTH /Jisi o0ecredyeHUs] TOJHOLEHHOM

npo¢ecCHOHATbHOM 1eSITeJIbHOCTH

COLHAJILHOU U

du3nyeckas KyJbTypa U CIOPT

YK-7.1

BriOupaer
310pOBBeECOEperaronme

Teopernuyeckue BONPOCHI K 324€Ty
— Ha3sBaTh npuYMHBI BOSHUKHOBEHUS (PU3NYECKON KYJIBTYPHI U CIIOPTA.
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TEXHOJIOTWM U MOANICPAKAHNUA — Ilepeuncnuts cpeacTsa Gu3NUECcKOn KyabTYpHI.
3J0POBOTO 00pa3a KU3HH C — JlaTtb XapakTepuCTHKY YPOBHSAM C(OPMHUPOBAHHOCTH (PU3UUECKON KYJIbTYpPBI TUYHOCTH.
Y4ETOM (H3HONOTHICCKUX — CBs3b (U3NUECKOT0 BOCIUTAHUS C JPYTUMH BUJAMH BOCTIUTAHHUSL.
°C°6eHIEOCTeﬁ OpraHusMa — Ha3sBars MeTOIMYECKHE IPUHIUITBI (PHU3UUESCKOTO BOCIIUTAHHSL.
ycnoBIH peansaliu — Ilepeunciuth METOBI PU3UIECKOTO BOCTIUTAHHS.
npogeccHoHaNbHOI — Oco0eHHOCTH OPTaHU3AIUHN CAMOCTOATENBHBIX 3aHATHI 10 (U3NIECKOI KyIbType.
ACATCILHOCTH — Haspanue u 3agaun npodeccuoHaNbHO-TIPUKIATHON (PU3MUECKONH NOATOTOBKH.
— Uenb u 3a1aun MPOU3BOACTBEHHON (PU3MUECKON KYJIbTYpBHI.
— ®opMbl IPOU3BOJCTBEHHON (hHU3UUECKON KYIbTYPBHI.
— OcHoBHbIE TPeOOBaHUS K COCTABJICHHIO KOMIUIEKCOB IPOU3BOJCTBEHHON (PU3NUYECKOM KYIbTYpPBI C yUETOM
npodeccumu.
— ®usnueckue KauecTBa U UX POJib B IPOPECCUOHAIBHON MOATOTOBKE CTYAECHTOB.
— OmpeneneHne CUIIbI U CIIOCOOBI €€ BOCITUTAHUSI.
— Omnpenenenyre riOKOCTU U CIIOCOOBI €€ BOCITUTaHMUS.
— OmpeneneHe BHIHOCIUBOCTU U CITIOCOOBI €€ BOCITUTAHUS.
— OmpeneneHre KOOPAUHAIMOHHBIX CIOCOOHOCTEHN U CLIOCOOBI UX BOCTIUTAHMSL.
— Omnpenenenue ObICTPOTHI U CIIOCOOBI €€ BOCITMUTAHUS.
— Omnpenenenye cnopTa u ero pojib B MpoheCCHOHATBHON MOATOTOBKE CTYIEHTOB.
— Kommeke I'TO u ero pons B pU3HMUECKOM BOCIIUTAaHUU YETIOBEKA.
JlaTh XapakTepHUCTUKY COBPEMEHHBIM 030POBUTEIbHBIM TEXHOIOTHSIM
YK-7.2 [Tnanupyer cBoe pabouee W | IIpakmuueckue 3a0anusn:
cBOOO/IHOE BpeM it | — OnpeaenuTs C TMOMOIIBIO KPUTEPUEB CBOW ypOBEHb CGHOPMUPOBAHHOCTH (PU3UUECKON KYJIbTYpbI
ONTUMAJILHOTO COUYETAHMUS JIMYHOCTH;
(Gusnyeckoi W YMCTBEHHOH | Kpumepusimu, no KOMOPbIM MOJCHO CYOUMb O CHOPMUPOSAHHOCHU (DUIUYECKOU KYIbMYpPbl JUYHOCHIU,
Harpysku 1 obecrieyeHus gvlcmynaiom o0veKmugHbvie U CyObeKmusHbvle NOKA3AMEU.
paboTOCOCOOHOCTH Onupasco Ha HUX, MOJICHO BbIAGUMb CYUeCMBEHHbIE CBOUCMEA U MePy NPOSAGIEHU PUIULECKOL KYIbIMYPbl 6

odesmenvrocmu. K num omnocames:
1.cmenens cghopmuposannocmu nompedHocmu 6 puzuyeckol Kyiomype u cnocodwl ee Y0081emeopeHusl,
2.UHMeHCUBHOCMb  yuacmusi 6 (QU3KYIbMYPHO-CNOPMUBHOU  OesimelbHOCMU  (3ampadusaemoe  8pems,
pezynspHOCmY);
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3xapaxmep ciox*CHOCMU U MBOPHUECKULL YPOBEHb IMOU OesAMeNbHOCMIU,

4.661PANCEHHOCb  AIMOYUOHAILHO-BONEEbIX U HPABCMBEHHLIX NPOSGIEHUL JTUYHOCIU 6 (DU3KYIbMYPHO-
CNOPMUBHOU  0esIMeNbHOCMU  (CAMOCMOAMENbHOCb,  HACMOUYUBOCMb,  YeNeyCmpemMIeHHOCb,
camoobnaoanue, KOJLIeKMUBU3M, nampuomusm, mpyooardue, OMBemcmeeHHOCb,
OUCYUNTTUHUPOBAHHOCTID);

S.cmenensb y0osnemseopeHHoCmu U OMHOUEHUE K 8bINOIHAEMOU 0esimelbHOCU,

6.nposisienue  CamMoOesMeNbHOCMY, — CAMOOP2AHU3AYUU,  CAMOOODA306AHUs,  CAMOBOCNUMAHUA U
CAMOCOBEPUIEHCBOBANUSL 6 PUIUYECKOU KYIbMYPe,

7.Ypo8enb (husuuecko2o co8epuleHCcmea U OMHoOUeHUue K Hemy,

8.en1a0eHue cpeocmeamu, MemooaMu, YMEHUAMU U HABbIKAMU, HEOOX00UMbIMU ONsl  PuU3UYECKo20
COBEPULEHCINBOBAHUSL,

9.cucmemHocmy, 21yOUHA U 2UOKOCIb YCBOEHUSI HAYYHO-NPAKMUYECKUX 3HAHUL N0 (u3u4eckoll Kyavmype OJisl
MBOPUECKO20 UCNOL30BAHUS 8 NPAKMUKE (PUZKYIbMYPHO-CROPMUBHOU 0esiMeNlbHOCHU,

10.wuupoma ouanazona u pe2yisapHOCnb UCHONb306AHUS 3HAHUL, YMEHUU, HABbIKOG U ONbIMA (YU3KYIbIMYPHO-
CNOPMUBHOU 0esAMeNbHOCMU 8 OP2AHU3AYUU 300P08020 CMUJISL JHCUHU, 8 YUEOHOU U NPOGDHeCcCUOHAIbHOU
oesmenbHOCmU.

2. CocTaBUTh KOMIUIEKC MPOU3BOJICTBEHHOW TMMHACTUKH C Y4€TOM MPO(ECCHOHAIBHON NEATENbHOCTH U
XapakTepa Tpy/a, BKIIOYUB YIPaKHEHUS A NPOQHUIAKTUKA TPodhecCHOHANBHBIX 3a0oneBanuil. [Ipu
COCTaBIIEHUH HEOOXOAUMO MPUIEPIKUBATHCS METOIUKH.

Memoouxa npousso0CmMEeHHOU  2UMHACMUKY BKIIOYAET JIBAa KOMITOHCHTA: METOJHUKY COCTaBIICHUS
KOMIIUIEKCOB MPOU3BOJICTBEHHON TMMHACTHKHU M METOJIUKY UX MPOBEICHUS B PEKUME pabouero JHs.

MeTouKH COCTaBIICHHUS W MPOBEICHUS KOMIUIEKCOB B PA3JIMYHBIX BUAAX MPOU3BOIACTBCHHONW TMMHACTHUKU
UMEIOT CYIIEeCTBEHHBbIE OTiHuus. Ecnu mMecTo BBOAHOW TMMHACTHKHM OMPEAENEHO YeTKO — JO Hadvala
paboTBI, TO BpeMsl MPOBEJICHUS JAPYTUX BHJIOB NMPOU3BOJCTBCHHON TMMHACTHKHA BO MHOTOM 3aBHUCHUT OT
JUHAMHUKU PabOTOCIIOCOOHOCTH YeIOBeKa B TEUYEHUE TPYJOBOTO JTHSI.

TunoBass cxemMa BBOJHOH THMHACTHUKM pa3paboTaHa BEAYNIUM CICIHATUCTOM IPOU3BOJCTBECHHOU
ruMHacTUKN HudoHTOBOM BKITIOUALT:

1. ynpaxHeHHs! OpraHU3yIOILIEro Xapakrepa;

2. ympaXHeHHsI JIJIsl MBI TYJOBHINA, PYK U HOT;

3. yrpakHeHHUsT 00IIETO BO3ACHCTBHS,

4. ynpaXHEHHS 711 MBIIII] TYJIOBHUIIA, PYK, HOT C MaXOBBIMH 3JIEMEHTAMU;

5—~8. crenyanbHbIe YIPaKHEHHUSL.
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Jns mroned, 3aHATHIX TSDKENBIM (PU3UYECKUM TPYJOM, B KOMILJIEKC BBOJHOW TMMHACTHKH PEKOMEHIYETCS

BKJIIOYAaTh IPOCTbIE II0 KOOPAMHALMM JBMKEHUS JMHAMHUYECKOro xapakrepa. OHM  IO3BOJAIOT

MOCTIeIOBATEIbHO BOBJIEKATh B aKTUBHYIO JIEATEIBHOCTh pa3linyHble Tpynmbl Meimil. OOmmas Harpyska npu

BBIIIOJHEHUM YIIPAXXHEHHUH OCTENIEHHO YBEIUYHUBACTCA K ITOCIEIHEN YETBEPTH KOMILIEKCA.

JInnaMm, 3aHATBIM TPYAOM CPEIHEH TSKECTH, IOJOUAYT AMHAMUYECKUE C IIUPOKON aMILIUTYI0N YIIPAKHEHUS

JUI TPYHONbl MBI, KOTOpble BO BpeMsl paboThl He 3ajeiicTBOBaHbl. MakCUMyM Harpy3ku JOJDKEH

IIPUXOJUTHCA HA CEPEANHY KOMILIEKCA.

Jis Tex, 4elt Tpya CBSi3aH C JUIMTEIbHBIM HAlpsDKEHUEM BHUMAHUS, 3pE€HUs, HO HE OTIMYAeTCs OOJIbIIUMU

(GU3NYECKUMH yCHIIMSMH, BBOJHAs THMHACTHKA HACBHIIAETCS KOMOWHUPOBAHHBIMH JHHAMHUYECKUMHU

YIpa)KHEHUSIMHM, B KOTOPBIX 3aHATHl pa3jiMyHble TpyMIbl MbIIL. MakcumanbHas (uU3nyeckas Harpyska

MPUXOJUTCS Ha MEPBYIO TPETh KOMIUIEKca. Ecim mpeacTonT MHTEHCHBHAs yMCTBEHHast paboTa, TO 4TOOBI

COKpaTUTh IEpHOj, BpalOaTbIBaHHUs, PEKOMEHJIYETCS IPOM3BOJIILHOE HAMpsIKEHWE MBI KOHEYHOCTEH

YMEPEHHON WM cpenHell WHTeHCHMBHOCTH B TeueHne 5—10 c. Ecmu HyXHO OBICTPO HACTPOUTHCS H

BKJIFOYMTHCSA B pabOTy, JIOMOJIHUTENBHOE HAINPSDKEHUE CKEIETHBIX MBI B CHEIHAIbHBIX YIPAKHEHUSIX

JIOJKHO OBITh BBILIE.

VYcnosus Tpyna, paboyast mo3a MOr'yT HEOJAronpUsTHO BIMSTH Ha OpraHu3M. B 3TuX ciydasx pekoMeHayercs

BKJIIOYATh YIPaKHEHUs, UMeoIue NpoduIakTUYecKyto HanpaBieHHocTh. K npumepy, pabota, BeIoIHsIEMast

C IIOCTOSIHHBIM HAaKJIOHOM TYJOBHIIA BIIEpE], MOXKET IMPHUBECTH K IOBBIIICHHOMY HWCKPUBIICHHUIO

MIO3BOHOYHHUKA B I'PYJHON YacTH, MOATOMY KOMIUIEKC YNPaKHEHUH OJDKEH ObITh HAINpaBlieH Ha TO, YTOOBI

yJIy4llaTh OCAaHKY M MPEMATCTBOBATH MOSBICHUIO «KPYIJION) CIIUHBI.

Jlns BBOAHOM TMMHACTHKM 4YacTO MCIOJIB3YIOT YNPAXHEHHs C BO3PACTAIOLIMM TEMIIOM JBW)XKEHHH — OT

MEJUIEHHOTO 10 YMEPEHHOT'0, OT YMEPEHHOIO J0 MOBBIIEHHOTO. [Ipn 3TOM peKOMEeHayeTCsl pa3BUBATh TEMII,

MPEBBILIAIOIINKA cpeHui Temn paboTel. Ho 4TOOBI BBINOJIHEHHWE KOMIUIEKCA BBOJAHOM T'MMHACTUKU HE

BBI3bIBAJIO UYBCTBA yCTAJIOCTH, HEOOXOAUMO COOJII0/IaTh ONpeeIEeHHbIE TPaBUIa:

— BO BpeMs YIpaKHEHNI 3aHUMAIOIUECS UCTIBITHIBAIOT YyBCTBO NOCUIILHOM 1 MIPUATHON MBIIIEUHOM
paboThI;

— BaXXHO CO3J1aBaTh JIETKOE TOHU3HUPYIOIEEe COCTOSIHUE OCHOBHBIX Pa0OTAIOMIMX MBIIIECYHBIX TPYIIIT;

— BBOJIHYIO THMHACTHUKY CIIE€AYyeT 3aKaHUYMBATh IBYMs YIPAKXHEHUSIMH, OJTHO U3 KOTOPBIX CHUMET U3JIMILIHEES
BO30YXJIEHHE, a PYroe — MOMOXKET HACTPOUTHCS Ha MPECTOAILYIO paboTy.

— TIOCJIE BBIIIOJIHEHMS BCErO KOMILUIEKCA Y 3aHUMAIOIIUXCS HE TIOJKHO MOSBIATHCA KEIaHUE OTIOXHYTb.

. [lonobpate ynpakHeHus, HalpaBJIeHHbIE HA pa3BUTHE (PU3HUECKHUX KayeCTB, HEOOXOIUMBIX B

|98)
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YK-7.3 Cobmoaer u mnpomnaranaupyer | Komniaekcuole 3a0anus:

HOPMBI 3I0pOBOTO 00pasa >KU3HU

B pa3IMYHBIX AKU3HEHHBIX
CUTYyaILHUSIX u B
npodeccnoHanbHOM
NEeSATEeTbHOCTH

1.CocTaBUTh U BBIMOJHUTH KOMIUIEKC MPOU3BOICTBEHHON TMMHACTHKY C YI€TOM MPOPECCHOHATBHON
JESTEIbHOCTH U XapakTepa Tpy/a, BKIYHUB YIPaKHEHUS I TPOoGUIaKTHKU TpodheCcCHOHATbHBIX
3a00JIEBaHHUM;

Ilpouzsoocmeennasn eumMHacmuka — 3TO KOMIUIEKCHI CIIEUATbHBIX YIPAKHEHUN, TPUMEHSIEMbIX B PEKUME
pabodero mHs, 4TOOBI MOBBICHTH OOIIYI0 W MPOPECCHOHATBHYIO pabOTOCTIOCOOHOCTh, & TAKKE C IENIBIO
MPOPUIAKTUKH U BOCCTAHOBJICHUS.

Bunamu (popmamu) Mmpou3BOJICTBEHHOM TUMHACTHKHU SBJISIIOTCS: BBOJHAS TUMHACTHKA, (PU3KYIbTypHas
naysa, QU3KyJIbTypHass MUHYTKa, MUKPOTIay3a aKTHBHOT'O OT/IbIXA.

[Tpu mocTpoeHNH KOMILJIEKCOB YIPa)KHEHUSI HEOOXOUMO YUYUTHIBATD:

— pabouyro 103y (CTOS WJIM CHIs), TOJIOKEHHWE TYJIOBHINA (COTHYTOE€ WM MpPsSMOE, CBOOOJHOE WIH
HaIPsKEHHOE),

— paboume nBKEHUS (OBICTPBIC WJIM MEIJICHHBIC, AMIUITMTYAA ABWKCHHS, WX CHMMETPHYHOCTH WIIH
ACUMMETPUYHOCTb, OJHOOOpa3ne WM pasHOOOpa3ue, CTeNeHb HAPSHKEHHOCTH JIBUXKEHUN );

— XapakTep TPYAOBOW AESITENbHOCTH (Harpy3ka Ha OpraHbl YyBCTB, NCHUXUYECKass U HEPBHO-MBIIICYHAS
Harpy3Kka, CJIOXHOCTh W HWHTEHCHUBHOCTh MBICTUTENbHBIX MPOIIECCOB, JMOIMOHANFHAS Harpyska,
HE00XOorMasi TOUHOCTh U TTOBTOPSEMOCTh JBMYKEHUW, MOHOTOHHOCTH TPYyQ);

— CTeleHb M XapaKTep YCTAIOCTH MO CyOBEKTUBHBIM MOKa3aTelsiM (paccesHHOE BHUMAaHUE, TOJIOBHAS 0OIb,
omyiieHue 00yel B MBIIIIAX, Pa3paKUTEIbHOCTD);

— BO3MOXHBIE OTKJIOHEHHUS B 3J0pPOBbE, TPEOYIONIME WHIWBHAYAIHHOTO TMOAXO0Ja TPU COCTABICHUH
KOMILJIEKCOB IMPOU3BO/ICTBEHHOW TUMHACTHKH,

— CAHHUTApPHO-TUTMEHHYECKOE COCTOSHHUE MecCTa 3aHATUN (OOBIYHO KOMIUIEKCHI MPOBOIATCS Ha pabodmx
MecTax).

IIpumep cocmasnenuss Komniekca cUMHACMUKY OIS IUY, 3AHAMBIX MATIONOOBUNCHBIM MPYOOM:

1.Vnp. 1. Hcxoonoe nonodicenue - ocHoguas cmotixa. Xoovoa Ha mecme 25—30 c.

2.Vnp. 2. U. n. - o. c. 1 - dyeoti enymps, npagyio pyky 6gepx (+). 2 - mo dwe 1e6oil, 6cmameb HA HOCKU,
nomsanymscs 8gepxy pykamu (+). 3-4 —-u. n. (-). [losmopums 2—3 pa3a.

3.Vnp. 3. U n.- pyxu na nosce, 1 - npwlocok, Hoeu ckpecmuo. 2 - npvixicox, Hozu 6po3b. Ckpecmuoe
nON0JiCeHUEe HO2 MeHAmMb noodepeono. 15—20 c. Xoovba na mecme 15—20 ¢

4.Vnp. 4. U. n. - 0. c. 1 - scmpeunwvili Max pykamu: i1eeas 66epx, npasas Hasao, 2 - UMeHUmbv NOJIONCEHUE PYK.
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OKoHuUaHUe 08UMNCEHUs PYK 3AKOHYUMb Heboabuum pviskom. Ilosmopums 6-8 paz.Ynp. 5. U. n.- cmotika
HOo2U 8p03b, Kucmu cniemeHvl. 1-4 - pyku esepx, kpye mynosuwem eénpago. 1o dce 6 Opy2yr0 CMOpOH)Y.
Tloemopums 6-8 paz 6 Kaxcoyo cmopomy.

5.Vnp. 6. U. n. 1 - ¢ Heboabwum nosopomom mynio8uwya Hanpaso, Max 1e6otl COCHYMOoU HO20U HA3A0, NPABOLl
PYKOU KOCHYMbCA 201€HOCHONHO20 CYCMABA, 1e80U PYKOU NPOU3B0IbHOE 08UdNCEHUe, CHOcobcmeyouee
VOepucanuro pasHogecus. -2 - mo dice 8 opyeyio cmopouy. Ilosmopums 8-10 pas3.

6.Ynp. 7. U. n. - o. c. 8-10 nebonvuiux maxos eneped u Ha3ad pacciabieHHOU HO20U C «MA3KOM» TOCKOM NO
noxny. B xonye xascoozo maxa npunoonamscs Ha Kocke. Pyku npouszeonvHO 8 copoHbl OJisl YOepiHCAHUs
pasnogecus. To oce, cmos na opyeoti noze. 110 okoHuaHUU YNPAKHCHEHUS 8LINOIHUMb 2-3 NAPHBIX ObIXAHUSL.

7.¥np. 8. U. n. - o. c. 1 - pyku 6 cmopoHvl, npasyro Ho2y eneped HA HOCOK. 2 — cllecka npuceods Ha J1egoll
HO2e, Npagylo C HeCUlNbHbIM NPUCMYKU8AHUeM Ha namky. Pyxu noeepnymuv nadowsmwu keepxy. 3 - ¢
NPUCMYKUBAHUEM CIYNHell NPAgyio HO2Y NOCMABUMb PAOOM C 1e80U U NPUNOOHAMYb Jle8yt0, PYKU HA NOSC.
«HM» - npucmyKkHymo n1e60ti cmynHet, NPUnoOHsAmMb NPAGYI0 CMYNHIO. 4 — NPUCMYKHYMb NPABOL CIMYNHE.

2.BBINONMHATE yIpaXHEHUsI, HAIIPABJICHHBIE HAa Pa3BUTHE MPO(PECCHOHATBHO BAXXHOTO (PU3NIECKOTO KauecTBa,
KOMILJIEKCA KOHTPOJIbHBIX YIPAaXHEHUN;

3. BBINOIHUTH KOMILIEKC YTPEHHEW TMTHeHNYeCKOH THMHACTUKU. 3aMOIHUTh TaOIHUIly CAMOKOHTPOJIS:
u3mepuTh UCC 10 ¥ TIOCIIe BHIMTOJTHEHUS KOMITJIEKCA B OIICHUTH CAMOYYBCTBHE
Tabnuia caMOKOHTPOJIS
HaumenoBanue Jlara
MOKAa3aTeNs
UCC (10 BBIOTHEHNUS)
UCC (nocie)

CamouyBCTBHE

YK-8 Cmnocoben co31aBaTh W MNOJIEPKUBATH B TOBCEAHEBHOW KU3HH W B NpPodecCHOHATBLHOW /efiTeIbHOCTH 0e30MacHble YCJIOBHS
JKU3HENeATEeJbHOCTH /JIsl COXpPaHeHUs! NMPHPOAHON cpeabl, o0ecnedyeHHsl YCTOMYMBOIO Pa3sBUTHS 00IeCTBa, B TOM 4YHCJe NPH Yrpose H
BO3HHKHOBEHHH YPe3BbIYANHBIX CUTYALUIl 1 BOCHHBIX KOH(IMKTOB

be3onmacHOCTE KU3HEAEATEILHOCTU

YK-8.1

AHanusupyeT U UACHTUPUIUPYET
(bakTOpHI OMACHOTO U BPEIHOTO
BIIUSIHUS DJIEMEHTOB CPEJIbl

[TepedyeHpb TEOPETUIECKUX BOMPOCOB K IK3aMEHY:
1. HazBanue, 11en1b, 3a1a41 U3y4eHUS TUCIUIUIMHEL Teopetnueckas 6a3a bXK/I.
2. Ilpunnmmnsl obecrieueHrst 0€30MmacHOCTH. MeTo bl M cpeaicTBa obecreueHnsi 0€30MacHOCTH.
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oOuTaHUs (TEXHUYECKHUX CPEACTB, | 3. XapaKTepUCTHKAa HEPBHON CHCTEMBI YelOBEKa. 3pUTENbHBIN aHanmm3aTop. Ocs3aHue, TemrepaTypHas
TEXHOJIOTHYECKUX MPOLECCOB, YyBCTBUTEIHHOCTh. (OOOHAHME, BOCHPUSTHE BKYyCa, MBIIIEYHOE YYBCTBO. bojeBas YyBCTBUTEIHHOCTb,
MaTepHuasioB, 31aHUH U CIIyXOBOH aHAIM3aTOp U BUOPAIIMOHHAS YyYBCTBUTEIHHOCTb.
COOPYXEHUM, MPUPOJTHBIX U 4. ®opMbl TPYAOBOU AEATEIBHOCTH.
COLIMAJIbHBIX SIBJICHUM) 5. Puck Kak KOJMYeCTBEHHas OIeHKa omacHOCTU. OCHOBHBIE IOJOXKEHUSI Teopuu pucka. KoHuemnuus
MIPUEMIIEMOTO PUCKa.
6. BozneiicTBue HeraTMBHBIX (BPEIHBIX M OMACHBIX) (PAaKTOPOB HA OpraHuM3M dyenoBeka. Kimaccudukarims.
[IpuunHbI U caeaCTBUS.
7. [lepeunciure XxapaKTepUCTUKUA OMACHOCTEH MPUPOJTHOTO MPOUCX 0K ACHHS
8. [lepeuncnure XapakKTEPUCTUKU OMACHOCTEM TEXHOT€HHOI'O MMPOUCX 0K ACHUS
9. [lepeunciure XxapakTEPUCTUKUA OMACHOCTEH COLMATBLHOTO MTPOUCX OXKICHUS
IIpumepHbIe NpaKTHYECKUE 3aJaHNUS:
3ananue Ne 1
[Tycth, uncno paboTarommx B XMUMHYECKOHM mpombliuieHHOcTH coctaBisieT 300 Teic. uen. Exeromno Ha
OPEANPUITHIX XUMHUYECKON MPOMBIIIIICHHOCTH B pe3yJbTaTe HECUACTHHIX CIy4yaeB morudaer B cpeaHem 150
yen. Omnpenenutre BETWYUHY WHIWBHAYyaIbHOTO pucKa. [IpeBbIIaer M pacyeTHOE 3HAYECHHE BEIUYUHY
MIPUEMIIEMOTO PUCKA JJIs1 Pa3BUTHIX CTPAH.
3aganue Ne 2
WuauBuayanbHbIi puck 3* OTHOCUTCS K TPAHCIOPTY:
a) aBTOMOOMJIBHOMY
0) BomHOMY
B) XKEJIE3HOIOPOKHOMY
I') BO3AYIIHOMY
YK-8.2 BruBiisier npo6nemsl, cBsizaHHble | [IepedyeHb TeOpeTHYECKHX BONMPOCOB K DK3aMEHY:

c HapyUIEHUSMU TEXHHUKHU
0€30MacHOCTH Ha paboyeM MecTe;
NnpeajIaraeT MEpPONPUATHSIX IO
MPEIOTBPALLECHHUIO YPE3BbIYANHBIX
CUTYyalHil

1. OOydenne paboTarIIMX MO O€30MaCHOCTH TPY/Ia.

2. Haymzop 1 KOHTPOJIb 32 COOJIIO/IEHMEM 3aKOHOIATEIbCTBA O TPY/IE.

3. OTBETCTBEHHOCTH 32 HAPYIICHUS 3aKOHOIATEJIbCTBA O TPY/JIE.

4. Ilopsiiok pacciieIoBaHUsI U y4eTa HECUACTHBIX CIy4aeB Ha MPOU3BOJICTBE.

5. AHanu3 TpaBMaTu3Ma.

6. OCHOBHBIE TPUYHMHBI TOPAKEHUS YETIOBEKA IIEKTPUUECKUM TOKOM. JleiicTBue Toka Ha yenoBeka. DakTopsl,
onpeensolue IeHCTBUE AEKTPUYECKOro TOKa Ha OpraHU3M 4YesoBeKa. 3allluTHOE 3a3eMJIeHUE. 3aHyJIeHuE.
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3ammTHOEe OTKIOYeHHEe. OpraHu3allMOHHBIE MEpPONPUATHs, oOecleynBamme 0Oe30macHylo paboTy B
AIIEKTPOYCTAHOBKAX.

7. MonHue3amura NpoMbIIUIEHHBIX 0OBEKTOB.

IIpumepHbIe NpaKTHUYECKHE 3aJAHUS:

3ananue Ne |

Ha npennpustuu npousoiien moxap, oOHapyxeH noctpagaBiinii. OH IpeabsBIsIeT xKaloObl Ha HaTH4Ke
paHbl B 00J1aCTH IIPaBOW PYKH, HA CHJIbHYIO 00J1b B 00J1aCTH paHbl. O0111ee COCTOSIHUE YI0BIETBOPUTENILHOE,
Ha TMepeHel YacTH MOBEPXHOCTH PYKH OTMeuaeTcs paHa pasmepoM 4 x 3 cm. Kakue cpeactsa
MHAUBUAYaJIbHON MEIMLMHCKOMN 3alIUThl HEOOXO0AUMO MPUMEHUTh MPU OKa3aHUU MEIULUHCKON MOMOILU
nocTpajaaBuiemMy?

3ananue Ne 2

B opranusme denoBeka paJuoaKTHUBHBIN IUTYTOHUHN U JIAaHTaH KOHLIEHTPUPYIOTCS B!

a) B CKeJeTe

0) B reueHu

B) B MBIIIIIAX

T) B JIETKUX

3ananue Ne 3

CooTHecuTe BUJ U3NTydeHHs ¢ KOG (UIIMEHTOM OTHOCUTENIbHON Orosornueckon 3(hPeKTUBHOCTHU:

1. PeHTreHOBCKOE U y-U3I1y4eHHE

2. Heiitponsl ¢ sHeprueit Menblie 20k0B

3. ITportons! ¢ aHepruei mensiue 10 MdB

4. Tspkenble siipa oTAaYN

a)l

0)3

B) 10

r) 20

KommnuiexkcHoe 3axanne:

B yupexnenuu, rie Bbl paboTaere, UMEIOTCS JIETKUE 3allUTHBIE KOCTIOMBI JI-1, MPOTHBOra3sl rpaXaaHCKHe
I'TI-5 u makeTbl MHAMBHyaJIbHBIE IEPEBI30UHBIE HA KAKIOI0 U3 COTpYAHUKOB. ITo cucreme onosemenne
PCYC nonydena nadopmaius o paauaiiOHHOM 3apaXKeHUU TEPPUTOPHUH U CKOPOi 3Bakyaruu. Onpenenure
MOPSAIOK BAIIUX JICMCTBHIA.
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VK-8.3 Pazbpacuser IIpaBujia ITIOBCACHMA Hepeqeﬂb TECOPETUICCKHUX BOIIPOCOB K IK3aM€EHY:

pu BO3HUKHOBEHUU
YpE3BhIYANHBIX CUTyalHil
MPUPOJHOTO U  TEXHOTEHHOIO
MIPOUCXOXKICHUS, OKa3bIBaCT
MEPBYI0  IOMOIb, OIHCHIBAET
CIoCOObI y4acTHs B
BOCCTAHOBUTEIbHBIX
MEPOTPUSITHSIX

1. Upessbruaiinas curyanus. Kinaccudpukarmuum YC. Jlukpumanus nocneacteuit YC. Ynpasnenune UC.
2. OrHerymaiye BeIecTBa. Y CTAHOBKU M0KapoTylieHus. Opranu3anus noKapHOH OXpaHbl Ha
MPEANPUITHH.

3. be3onacHOCTb >KM3HENEATEIBHOCTU KakK Hayka. [IoHATUS «omacHOCTb» U
3HaYCHHE B KU3HEIEATEILHOCTH YeIOBeKa U 00IIeCcTBa.
4. Kputepun u KiaccupuKaIys Ype3BbIYaifHbIX CUTYAIHH.

5. Knaccudukaius 4pe3BblYaifHbIX CUTYalUN TPUPOJIHOTO XapaKTepa, IPUYMHBI U CIICICTBHUS

6. JIutochepHbie upe3BbIuaiitHbie cuTyauu. [IpuaiHbI 1X BOSHUKHOBEHHSI, CIICACTBUS, MEPHI 0€30IaCHOCTH
7. T'uppocdepHble upe3Bbuaiinbie cutyanuu. [IpuunHbl X BOSHUKHOBEHHSI, CJEICTBUSA, MEPHI 0€30MacCHOCTH
8. AtMocepHbIe upe3BbIYaliHbIe CUTYaluu. [[pUYnHBI UX BOSHUKHOBEHUS, CIIEJICTBHS, MEPBI O€30MIaCHOCTH
9. Ilpuponneie mnoxapbl. ONacHOCTH W MOPSAJOK JIEUCTBUI INpU Yrpo3e, MPUUYMHBI UX BO3HUKHOBEHUS,
CJIEJICTBUS, MEPbI 0€30I1aCHOCTH.

10. buonornueckue upe3Bblyaitiple cutyanuu. [loHsTHE SIUAEMUN U TAaHAEMUII.

11. BoeHHble upe3BbIUaiiHbIE CUTYALIUH.

12. Knaccudukanusi 4pe3BblUaiHBIX CUTYallMi TEXHOTEHHOTO XapakTepa. [IpaBuiia moBeneHus mpu yrpose
WJIM UX BO3HUKHOBEHHUH.

13. ABapuu ¢ BbIOpOocOM (yrpo30il BbIOpoca) paauoakTUBHBIX BemiecTB. [IpaBuna moBeAeHUs W JEHCTBUS
HaceJIeHUs NP PaIMallMOHHBIX aBAPUAX U PAJIMOAKTUBHOM 3arpsi3HEHUH MECTHOCTH.

14. ABapuu c¢ BbBIOpOCOM (Yrpo30oi BBIOpOCa) XMMHMUYECKH OIACHBIX BEIIECTB M HMX XapaKTepHUCTHKA.
[Topaxaromue daktopsl. [IpaBuna moBeaeHus u IeHCTBUS HACETEHUS.

15. TpaHCHOPT U €ro OMacHOCTU. TPaHCTIOPTHBIE aBapUU U KaTacTpOQHI.

16. TToxaps! u B3pbIBEL. [ToskapHas 6€30MacHOCTb.

17. UpesBbluaiiHble CUTYallUH COLIMATIBLHOTO XapaKTepa.

18. UpesBpIuaiiHble CUTYallMM KPUMUHAIBHOTO XapaKTepa U 3allUTa OT HUX.

OO01iecTBEHHAs OMAaCHOCTh AKCTPEMHU3MA U TEPpOpU3Ma.

be3onacHocTh MOBEAEHUS B TONNE M NPU MaccoBOW mnaHuke lIcuxosiornyeckue acneKkThl Ype3BbIUaiHON
CUTYaIUH.

19. I'paxnanckas o0OpoHa, OCHOBHble MOHATHA, €€ 3amauu. OpraHu3anusi TpaxJaHCKOW OOOpPOHBI B
00pa30BaTeNbHBIX YUPEKICHUSIX.

20. IlepBas noBpadeOHast MOMOIIb MPU TOPAKEHUAX B UPE3BBIYANHBIX CUTYAIIUSIX MHUPHOTO BPEMEHHU.

21. Yrto Takoe upe3BbIUAHAS] CUTYaIHs?

«0€30IaCHOCTbY, UX POJb U
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22. Knaccudurarus YC

23. OnacHele dakTopsl paznuuHbix YC

24. Yto Takoe nepsas JoBpauecOHas IOMOIIb?

25. OCHOBHBIE TIPHEMBI TTEPBOI JOBpaYEOHON MOMOIIH MPU PA3TUIHBIX CIIyYasiX

26. KakoBa rocynapcTBeHHasl MOJIMTUKA B 0OJIACTH MOATOTOBKH M 3aIIUTHI HACEJIeHUs B ycioBusix UC?
I[IpumepHbIe NpaKTHYECKHUE 32/IAHUS:

3ananue Ne 1

W3 npensnokeHHOro nepeuHs OTBETOB BIOpaTh MpaBuiibHbIe. KOMILIEKC cepieyHO-IerouHoi peaHuMaIuu
BKJIIOUYAET B ceO0sl:

1) U3MEpeHHe apTepUaIbHOrO JIaBICHUS,

2) HAJIOXKEHUE HAa PaHbl CTEPUJIBHBIX MTOBS30K;

3) HaJIO)KEHHE [IIMH Ha MOBPEXKICHHbIC KOHCUYHOCTH;
4) HENPSIMOI Maccax Cepaua;

5) HCKYCCTBCHHYIO BEHTHIISILHIO JICTKHUX.

3ananue Ne 2

Hanummure scce Ha Temy «TeppopucTuyeckre akThl - IPECTYIUIEHUS IPOTUB YeaoBeuHoCTH». [Ipu
HalMCaHUM UCIOJIBb3YHTE MPUMEPBI TEPPOPUCTHUECKUX aKTOB, KOTOPbIE MPOU30LLIH B Poccuu 1 3a pydexoM.
Samganue Ne 3

YcrpoiicTBo, IpeAHa3HaYeHHOE U1 IEPEeBO3KU JIFOJEH U (M) TPY30B — 3TO ...

3aganue Ne 4

Heo6xonuMeble 1elCTBUS HaceleHMs TPH SKOJIOTHYECKOM KaTtacTpode ...

a) OTCTauBaHHE MMUTHEBOI BOJIbI

0) 7151 CHUKEHUSI BO3MOXKHOCTEN OTPABICHMS CIIEyeT IbIIaTh HOCOM

B) IIpOBEpKa ra30CHA0KEHUsI, BOJIONIPOBO/IA, KaHATU3AIUH

I') IPOBETPUBATH KBAPTUPY B FOPOJIax CIEAYET TOIBKO THEM

1) HETb3s IPUMEHSITh MPOTYKThI, UMEBIINE KOHTAKT C BOJOM

€) OCTOPOXKHOE OOpallleHue C PACTBOPUTENAMH, IJOXMMHUKATaMH, MOIOIMMH U YUCTSIIUMHU CPEICTBAMU
KoMmnuiekcHble 3aganus:

3ananue Ne |

B 30 kM OT Bariero nocToSsHHOrO MecTa >KUTEJIbCTBA MPOU30IUIAa aBapysl HA XUMHUYECKH OMAacCHOM OOBEKTe.
Bo3znukiia yrposa 3apaxenus moaeil 1 MectHoctd AXOB (xnopom). Onpenennre nopsaoK 1eHCTBUI.
3amgaaue Ne 2
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I[To cucreme onoeuienns PCYC ObuT osydeH curHai 06 OMacHOCTH OOIIMPHOTO MOATOIUICHUS TEPPUTOPHH
B paiioHe Bamiero npokuBaHus. M3 cooOmieHHs MOHSTHO, YTO Balll JOM IOMAAET B 30HY IMOATOIUICHHS.
Ornpeaenurte NOpsAOK ACUCTBUHN B CIOXKHUBILEHCS CUTYaIUU.
3amanue Ne 3
ABapus Ha XJ1aIOKOMOMHATE TOPOa, B KOTOPOM BBI IIPOXKUBAETE, IPUBEIIA K YTEUKEe aMMHUaKa. Y TIpaBlIicHUE
no nenam 'O YUC ropoga nepenano coobuieHrne o0 sBakyalii HaceIeHHs, TPOKUBAIOIIETO BOJIN3H
xnagokoMOuHara. Onpeaenure NopsI0K BalllUX ACHCTBUN U TPUMEHEHUE COBPEMEHHBIX CPE/ICTB 3aIUTHI.
3ananue Ne 4
B pesynbTaTe aBapuu Ha OUYMCTHOM COOPYKEHHH B TOPOJCKONM BOJOIPOBO/I MTOMAIO 3HAYUTEIHHOE
KOJIMYECTBO XJIopa. Bo3HMKIa yrpo3a MaccoBOro nopaxeHus HaceneHus. OnpenenuTe NopsAaI0K Balllux
JIEUCTBUI U IPUMEHEHHUE COBPEMEHHBIX CPEJICTB 3aIUTHI.
3ananue Ne 5
N3-3a B3pbIBa OBITOBOrO raza oOpyIIUIACh YacTh COCEAHETO JKUIIOTO JI0Ma, MOTHOJIM KUJIbI[bI, MHOTHE OBLITH
paHeHbl, HECKOJIbKO YEJIOBEK OKa3aluCh 3a0JOKMPOBAaHBI B MarasmHe MOJABAILHOTO MOMeENIeHUs. Bamr qom
HaXOJUTCS B 30HE pucka. Onpenenute Nopsa 10K Ballux AeHCTBUM.
3aganue 6

[Tpou3soren KpymHBIA MOXKap, KOTOPBIA ObUT BEI3BaH HEOCTOPOKHBIM NMPUMEHEHHEM MUPOTEXHUKH. [1o
3aKJTIOYEHUIO CIICJICTBUS JKEPTBBI MOXKapa MOTUOIN MPEUMYIIECTBEHHO M3-3a OTPABJICHHUS yrapHBIM ra30M H
MPOAYKTaMU TOpPEHHUs, 0)KOroB M JaBKU. K KakoMmy BHJy OTBETCTBEHHOCTH JOJKHO OBITh MPHUBICYEHO
PYKOBOJICTBO 32 HapyIIeHHE TMPaBWI TOXKApHOW Oe30macHOCTH? YKaXHUTe IOCIEI0BaTEIbHOCTh
OCYLIECTBJIEHUs MEpPBOM MEIMIIMHCKOM MOMOIIM MNpU OTpaBI€HUM yrapHeiM Tra3zoMm. Kak Ha3bpiBaeTcs
HEKOHTPOJIUPYEMBIA TPOIIECC TOPEHUs, MPUUUHSIONINN MaTepUuaabHbI yIIepO, Bpell >KH3HU U 370POBBIO
TI0JIel, nHTEpecaM o0IIecTBa U rocyaapcTBa?

3aganue 7
B pe3ynbTare cxoaa TaBUHBI TOTUOJIN YE€TBEPO TYPUCTOB. J[ByM ydacTHHMKaM TPYIIBI YAAIOCh CacTUch. Mx
MONBITKM CAMOCTOSITETTLHO OTKOMATh TOCTPAJABIIUX OKa3amuch OesycremHbiMu. [lo mamasiM MYC,
OPUEHTHPOBOYHO B TOPHOM MaccuBe couuio 2,1 ThIC. M® cHera: IIUPUHA JIABUHBI COCTAaBWJIA 7 METPOB,
rnyouna — 3 merpa u jumHa — 100 merpoB. Kak HasbiBaeTcsi ynylibe, OOYCIOBIEHHOE KHCIOPOIHBIM
TOJIOJIAaHUEM M M30BITKOM YTJIEKHCIOTH B KPOBH M TKaHIX? YKaKXUTE MOCIEI0BATENILHOCTh OCYIIECTBICHUS
MEepBON MEIUITMHCKOW TIMOMOIIM TIPH CHJIBHOM OOMOpPOXEHWH KOHEUHOCTeH. Ecim CcKopocTh maBUHBI
cocrapmsieT 200 km/4, a TanbHOCTH €€ BhIOpoca — 1 KM, TO BpeMs (B CEKYHJaX), 32 KOTOPOE JIaBUHA COMJIET ¢
TOPHOT'O0 MAacCUBa, COCTABHUT ...7
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3ananue 8
B paiione asponopra notepren karactpody nmaccaxupckuit camoiiet. 44 yenopeka nmorudso, 1 — mocrpauai.
OdunuanpHOE paccienoBaHue KaTacTpodsl IpoBea MeKrocynapcTBeHHbIN aBuainoHHbI komuteT (MAK).
HenocpenctBenHoit npuanHoi KatacTpodsl Ha3BaHa OMMOKA MUIOTUPOBaHus. Kak Ha3bIBaeTCsl yMEHbILICHHE
JIaBJIEHUsI B caJlOHE camoJieTa? YKaKUTe I0CIIe10BaTEIbHOCTh IEHCTBUI YETI0BEKA B Clly4yae BOZHUKHOBEHUS
aBapuitHoi cutyaruu B camonere. Ecnu B 2011 rogy B Poccun B aBuakatactpodax moru6no 120 yenosex,
910 cocTaBiseT 24 % OoT 00IIero KOJIM4ecTBa BCEX MOTHONINX, TO BO BCEM MHUPE 3a 3TOT I'0Jl B Pe3yJIbTaTe
aBHaKaTacTpo(d MmorudI0 YeaoBeK.

YK-9 Cnioco6eH ucnoJib30BaTh 6a30BbIe 1e()eKTOJOTHYeCKHe 3HAHNS B CONHAIBHOI U MpodeccHOHATBHOI cdepax

TexHo0rNsa HpOq)eCCPIOHaJIbHO-JII/I‘{HOCTHOFO caMmopa3sBuTus

YK-9.1

OOJamaeT 3HaHUSIMH O
HO30JIOTHSX, CBSA3aHHBIX C
OTpaHUYCHHBIMH BO3MOKHOCTSIMH
310POBbBS

IlepeyeHb TeOpeTHYECKHX BONPOCOB K 3a4eTy:

Tect: BoiOepuTe npaBUIbHBIA OTBET

1. Hozomnorus - 310

a) yueHue o OO0Je3HSX, MO3BOJAIOLIEE pPElIaTh OCHOBHYIO 3a/lady 4YacTHOM NaTOJIOIMM U KIMHUYECKOU
MEIUIUHBL: TO3HAHHE CTPYKTYPHO-(DYHKIMOHAIBHBIX B3aUMOCBS3€H NpHU MATOJOTHH, OMOJIOTMYECKHE U
MEIULUHCKUE OCHOBBI OOJIE3HEH;

0) pazaen MeIUIUHbI, U3YYaloUIMHi TPOUCXOKAeHNE 00Ie3HeH, yCI0BUS U MPUYMHBI UX BOSHUKHOBEHHUS.

B) MEXaHM3M 3apOXKICHUS U Pa3BUTHS 3a00JICBAaHUN U OTAETBHBIX MX MPOSIBICHUIA.

2. JInuHOCTHBIE KayecTBa, MpeloNpeieIeHHbIE COLUATbHBIMU (PaKTOPaMH - 3TO ...

a) MeXaHH4YecKasi mamsTh;

0) LICHHOCTHBIE OPUEHTALNH;

B) UHCTHHKTBHI;

I') MY3bIKQJIbHBIN CITyX.

TemaTtuka coobmenuii u qokaanos: Hapymenusmu B pazButun. OTKIOHEHUE B pa3BUTHH. OTpaHUYEHHBIE
BO3MO>XHOCTH 3710POBBSI.

IIpakTH4yeckoe 3a1aHue

Onwumute TpeboBaHUsS K paboueMy MECTY COTPYAHHKA MO HANPaBJICHHUIO Balllero 00y4eHus ¢ pa3HbIMU
BUJIAMH OTPaHUYECHHBIX BO3MOYKHOCTEH 3/I0POBbSL.

VK-9.2

YautrniBaeT crenuduxy
HO30JIOTUH TIpU B3aUMOJEHCTBUU
¢ muuamu ¢ OB3 B conpansHON U

IlepeyeHb TeopeTHYECKHX BONMPOCOB K 3aueTy: Craauu 00IIETo ajanTairoHHOro cuaapoma (1 craaus -
CTaJusl TPEBOTM BOZHUKAET B MOMEHT JCMCTBUS CTpecca; 2 CTaaus - CTaAusl pe3UCTEHTHOCTH; 3 CTaaus -
CTaJ1sl UCTOIICHMSI. )
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npodeccruoHaIbHOI cdepax

TemaTnka cooOmeHuii u aokjgaaoB: Jluma c HapymeHusiMu ciayxa (Tiayxwe, ciabocnblmaiue,
no3aHooroxmue). Jluna ¢ HapymeHusiMu 3peHus (ciensle, cnaboBuasnye). Jluia ¢ HapyHIEHUSIMH PEYu.
Jluna ¢ HapymeHUsIMM HHTEJUIEKTa (YMCTBEHHO OTCTalible). Jlnna ¢ 3aaep’KKOM MCUXUYECKOIO pPa3BUTHS
(3IIP). Jluma c¢ w©HapymeHussMH oOrnopHo-ABUraTenbHoro ammaparta (JLII). Jluma ¢ HapymeHusMu
AMOIIMOHAIBHO-BOJIEBOM cdepbl. JIulla ¢ MHOXECTBEHHBIMH HApPYIIEHUSMHU (COYeTaHHe 2-X HIH 3-X
HapYIICHUN).

IIpakTH4yeckoe 3a1aHue

CocTaBbpTe peKoMeHAanu paboThl C KATETOPUSIMH JIUI] C HAPYIICHUSIMH B PA3BUTHU.

be3onacHocTb KU3HEAEATEIbHOCTH

YK-9.1 Ob6nagaet 3HAHUSIMH O Ilepeyenb TeopeTHYECKUX BONMPOCOB K IK3aMEHY:
HO30JIOTHUSIX, CBSI3aHHBIX C 1. IloHATHE «MHBATUAHOCTH
OrpaHUYEHHBIMU BO3MOXKHOCTAMU | 2. YTO Takoe «HO30J10ruyecKast rpynna HHBaJIUA0B»?
3710pOBbs 3. XapaKTepuCTUKHU I'PYIIII, BbIIEISIEMbIX Bpau€OHO-TPYI0BOM 3KCIEPTHOM KOMUCCUEN Y B3POCIIBIX
4. Orpannyenus (PyHKIIMOHAIbHOCTH HHBAINU/IOB MO KATErOPUsM, CBSI3aHHBIM C OTKJIOHEHUSIMU AEATEIbHOCTH
TON WJIM UHOW CUCTEMBI
5. OcobeHHOCTH pa3IMyYHBIX BUJOB MATOJOTUN (HapylleHUE 3pEeHus, TaTOJOTHH CIIyXa, HapyIIeHUe
MHTEJIJIEKTA, U3MEHEHHsI CO CTOPOHBI OIOPHO-JBUTATEIBHOTO allllapaTa, HapylIeHue peyun)
YK-9.2 VYuureiBaeT cnenuduky | [lepedeHs TeopeTHYeCKHX BOMPOCOB K IK3aMeHY:

HO30JIOTUH MpPH B3aUMOJICVCTBUH
¢ muuamu ¢ OB3 B conmanbHOM 1
npodeccuonanbHOM chepax

1. HOpMaTI/IBHO-HpaBOBI)IG OCHOBBI CHCTEMBI O6€CHC‘I€HI/I$I I[OCTyl'IHOCTI/I JIdA HWHBAJINI0B O6’I)€KTOB
COLIMANIbHOM, WH)KEHEPHOH, TPAHCIOPTHON HH(PACTPYKTyp, OOBEKTOB cdepbl OOCTYKHMBAHUS U JPYTHX
OpraHu3aun

2. CtpykTypHO-(GYHKIIMOHATBHBIE 30HBI U AJIEMEHThl 00BEKTa, OCHOBHBIE TPEOOBaHUS K OOECIEUCHHIO HX
JIOCTYITHOCTH

3. OcHOBHBIE BUJIBI CTOMKUX HApYIICHUH QYHKIINUN, TOHATHE 0 0apbepax OKpYKarolle cpebl U crocobax ux
TIPEOOICHUS

4. TexHudeckue cpelcTBa 0oOecredeHHs! JOCTYIMHOCTH, MOPSAOK UX JKCIUTyaTallud, BKJIIOYas TpeOOBaHUS
0e30macHOCTH

5. OcHOBHBIE TpaBuja M CHOCOOBI WH(GOPMUPOBAHMS HWHBAIUIOB, B TOM YHCJIE TpaxKIaH, HUMEIOIINX
HapYIICHUS CITyXa, 3pEHHUS, YMCTBEHHOTO Pa3BUTHS

6. [Topsiok B3auMOJIEHCTBHUS COTPYIHUKOB OPTaHU3AIMH COITUATBHOTO 00CTYKUBAHUS MPHU MPEIOCTABICHUU
YCIIYT UHBAJIUIY
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7. IlousiTue «He3aBucUMas JKU3HbY
8. [IpaBuna sTrkera mpu obmeHuu ¢ aroasmMu ¢ OB3

YK-10- Cnocooen NMpUHUMATh 000CHOBAHHbIE YKOHOMHYECKHE Pe€UICHUA B PAa3JINYHBIX 00J1acTAX AKU3HEACATCIbHOCTH

IKOHOMHKA NnpeanpuaTusa

VK-10.1

[TonnMaeT SKOHOMUYECKHE
3aKOHBI, KATETOPUH U ITPUHITUIIHI,
BO3MOKHOCTH UX MCIIOJIb30BAHMS
B Pa3IMYHBIX 00IACTAX
KU3HEICITCIbHOCTH:

IlepeyeHb TeOpeTHYECKHX BOMPOCOB K 3a4eTy:

— Ilpous3BoACTBEHHBIC, KOMMEPUYECKHE M (PMHAHCOBBIC CBS3H MPEIIPHUATHS B PRIHOYHOM Cpeie.

— Pacxonpl u 3aTpaThl NpeANPUITHSI. DKOHOMUYECKUE FIEMEHTHI 3aTPaT U KAJIbKYJISIIUOHHBIE CTaThH.

— Pacxonpl u 3arparbl npeanpusTus. [locTosiHHbIE W TIEpEeMEHHBIC, TPSIMbIE U KOCBEHHBIC, OCHOBHBIC H
HaKJIaJ{HbIC 3aTPATHI.

— CebecToMMOCTh TPOAYKIMHM TMPEANPUATUS U CTPyKTypa 3aTpar. KanbkynupoBaHue ce0ECTOMMOCTH
MPOIYKIUU IPEATPUSITHS.

— OCHOBHBIE TyTH CHUYKEHUSI ce0€CTOMMOCTH MPOAYKIUU (paboT, YCIYT) MPEeANpUITHUSI.

— llensl 1 eHOOOpa30BaHKe Ha MPEANPHUATHH. MeToIbl IeHO00pa30BaHus U BUABI IIeH. [leHoBas moimTrka
MpEeANPUITHS.

— IIpubbLIs KaK OCHOBHOM TTOKA3aTelb IEATeIbHOCTH NPeaNpusiTUs. Buabl npuObUIM 1 METOIBI €€ pacuerTa.

— Yucras npuObUIb IPEANPUSITHS U €€ pacipeiesieHHe.

— PenTabenbHOCTh NPOAYKIIUU U O0IIast peHTA0ETbHOCTh MPEANPUATHS: TOKA3aTENH U TyTH UX MOBBIIICHUS.

HNHBeCTUIINHA U METOIBI MX OLIEHKH.

Ilpumepnvie npakmuyeckue 3a0anus 014 3auema:

1. IIpennonaraeMplii BBIXOJI OpTaHU3AIMH HA 3apyO0eKHbIE PHIHKU XapaKTePU3yeTCs CIEYIOIIUMHU
JIEHEKHBIMU MTOTOKAMM

["onbr 0 1 2 3 4
JIeHEKHBIH - 100 50 40 40 15
ITOTOK

Omnpenenure CpoK OKYMaeMOCTH, AUCKOHTUPOBAHHBIN CPOK OKYIIa€MOCTH U YHCTYIO IPUBEIECHHYIO
CTOMMOCTH IpH TpedyeMoii noxoaHoctu 15%.
3. IlpoexT, paccunTaHHblil Ha 15 net, TpedyeT nHBecTULUMU B pazMepe 150 muH.py0. B nepBbie nTh et
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HUKAKHUX MOCTYIJICHUH HE OKUJIaeTcs, B ocienyromue 10 jJeT exxeroaHslid 10xo 1 coctaBuT 50 MITH.pyoO.
CrnenyeT nu NpUHATH 3TOT IPOEKT, €ClId KOAPGUIUEHT TUCKOHTHPOBaHUS cocTaBisieT 15%.
2. meroTcst maHHBIC 0 ABYX MpoeKTax (ThIC.py0.). [Ipopamxkupyiite 3T mpoekTsl 1o kputepusm IRR, PP,
NPV, eciu craBka guckoHTHpoBaHus paBHa 10%.
IIpoexr I P1 P2
A - 4000 2500 3000
B - 2000 1200 1500
YK-10.2 Hcnonssyer skoHOoMH4YeCcKHe | [lepedyeHb TeopeTHYECKHX BOIPOCOB K 3a4eTy:
3HaHUA A HIPUHATUA | |OcHOBHBIEC cpecTBa mpeanpustus. CocTaB ¥ BUAbI OCHOBHBIX CPE/ICTB.

00OCHOBAHHBIX AKOHOMUYECKUX
pEIICHHI B Pa3IMYHBIX 00JACTIX
KN3HCACATCIIBHOCTHU

OueHka M ydeT OCHOBHBIX cpeacTB. llepBoHauanbHas, BOCCTAHOBUTENIbHAsI M OCTATOYHAs CTOMMOCTh
OCHOBHBIX CPEJICTB.

N3Hoc u amopTuzanus OCHOBHBIX cpeacTB. Hopmbl amopTuzanuu. HauucieHwe amMopTHU3alMOHHBIX
OTYHCIIEHNH IMHEWHBIM U HEJTUHEHHBIMH CIIOCOOaMHU.

[TokazaTenu 3 heKTUBHOCTH UCTIOIB30BAHUS OCHOBHBIX CPEJICTB MPEATPHUATHS U TTyTU UX TOBBIIICHHUS.
O6opotHble cpenctBa. CocTaB v CTPYKTYpa 00OPOTHBIX CPEACTB MPEANPUATHUSI.

HopmupoBanue 000poTHBIX cpeacTB. OO0IIKe TOHIATUS U CIOCOOBI HOPMUPOBAHUSI.

[Tokazatenn 3¢h@(EKTUBHOCTH  HUCMOJIB30BaHUS OOOPOTHBIX CPEICTB M TYTH YCKOPEHHUS  UX
000paYNBaEMOCTH.

Hpumepnble npakmuueckue 3a0anus 01a 3auema:

3aganue 1. B 1 kBaprane npeanpusitue peannsoBaio npoaykuuu Ha 25000 Teic.py0., cpenHeKBapTaIbHbIE
OoCTaTKu 000pOTHBIX cpeAcTB cocTtaBmwin 2500 Thic.py0. Bo 2 kBaprane oObeM peann3alnuu HpPOAYKLIUU

yBenuuntcs Ha 10%, a Bpems oIHOTO 000pOoTa OOOPOTHBIX CPEACTB OyIeT COKpalleHO Ha OJWH JICHb.
Omnpenenure: 1)korddunuent odopaurnBaeMoCTH 0OOPOTHBIX CPEACTB M BPEMST OJHOTO 000poTa B JHAX B 1

KBapTaie; 2) Kodh(GUIMEHT 000pauuBaEMOCTH OOOPOTHBIX CPEICTB U UX aOCONIOTHYIO BEIMYHMHY BO 2
KBapTaje; 3) BHICBOOOXICHUE OOOPOTHBIX CPEACTB B PE3YJIbTATe COKPAIICHUS MPOJOJIKUTEIBHOCTH OJTHOTO
000poTa 0OOPOTHBIX CPECTB.
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3aganue 2. Llex mpou3BOIUT OJUH BUJ MPOIYKIUHU — NPpoayKiuio A. OO0beM Npou3BOICTBA B HIOHE COCTaBHUII
1000 eguaun npoaykuuu A. OOmas 1exoBas ce6ecToMMOCTh 3a MioHb coctaBmia 1 000 000 pyGueid, npu
3TOM B CTPYKType 1exoBoil cedbecronmoctu 40% cocTaBisIIOT nepeMeHHble 3aTpathbl, 1 60% - MOCTOSHHbBIE
3arpathl. Takum oOpazoM, ceOECTOMMOCTD €IUHHUIIBI TPOAYKIMU A B ntoHe coctaBmia 1000 py6./ex. Ha uronb
wiaHupyercss oobeM mnpomsBojactBa 1200 emmuunr mpoaykiuu A. KakoBa OyneT ruiaHupyemasi IexoBas
ce0eCTOMMOCTb €IMHHULIBI TPOAYKIUU A B utoie?

3aganue 3. PeHTa0CIbHOCTD MTPOIYKIMH O MPpeaAnpusaTHio Nol MOBBICHIACH IO CPABHEHHIO C TIPEIBIIYIIIAM
rojiom Ha 20%, a o npeanpustuio No2 Ha 25%. Cymma 3aTpat cokparuiace o npeanpusatuto Nel na 10%, a
no npennpusatuto Ne2 na 16%.

Onpenenutb Kak U3MEHUTCS MPUOBLIH MPEATPUATHI

IIpumepHBIH epeYyeHb TeM KOMILJIEKCHOI HCCIe10BaTEeILCKOH padoThI:

1.13y4yenue u olieHKa 3aTpaT Ha MPOU3BOJCTBO (HA IPUMEPE ........ ).

2.01ueHKa (PMHAHCOBBIX PE3yIbTATOB ACSITEILHOCTH MPEANPHUATHS (HA TIPUMEPE ....).

3.M3yueHue cucTteMbl yrpaBlIeHUs MPEANPUITHEM (HA TIPUMEPE ........ )

4.01eHKa YpOBHS ITPOU3BOIUTENBHOCTH TPYy/Ja U 3HAUEHUE €€ pOoCcTa B OpraHu3aluu (Ha IpuMepe ........ ).

ITpou3BoaACTBEHHBbI MEHEIKMEHT

YK-10.1

ITorMaeT YKOHOMHUYECKHE
3aKOHBI, KATETOPUU U MPUHIIUIIBI,
BO3MOKHOCTH WX WCIIOIb30BAHUS
B Pa3IMYHBIX 00JIACTAX
JKU3HEIEATEIHLHOCTH:

[lepeuens TeM ISl MOATOTOBKH K 3a4eTy Mo AucUUIUINHE «[[pOon3BOACTBEHHBIN MEHEIKMEHT:

— OOmast xapakTepUCTHKa OpraHU3allMM W €€ PEecypcoB: JIIOJU, TEXHOJIOTHS, MaTepuaibl, KaluTal,
uHpopmanus. Ilpocteie u crnoxsbele opranuzauuu. @dopmanbHble W HePOpMaJbHBIE OpraHU3AIMH.
Kommepueckre 1 HeKoMMepUYeCKUE OpraHu3altu.

— OOmue acmexkTel B paboTe pPYKOBOAUTENS:  COJEpXKAaHUE, PpOJH, (YHKIMHU  YIpaBICHHS.
HupopmaninoHHble, MEKIMYHOCTHBIE POJIM PYKOBOAMUTEIS, POJIU, CBSI3aHHBIE C IPUHATHEM PELIECHU.

— OOmas XapakTepuCcTUKa OpraHu3alMM: BEpPTUKAJIbHOE pa3feiieHHe TpyJa M YPOBHU YIIPABICHHS.
CrpykTypa OpraHum3allii M HOpMa YIpaBieHHs. | OpH30HTaIbHO-UHTETPUPOBAHHBIE U BEPTHKAIBHO-
MHTETPUPOBAHHBIE CTPYKTYPbI KOMIJIEKCOB YEPHOU METaLTypIrHH.

— OOmas XapakTepUCTUKAa OpraHU3alM: TOPU30HTAIFHOE U BEPTHKAIBHOE pa3JielieHue Tpyaa.
[Tonpa3znenenus MeTaIIypruuecKoro NpeApuaTus: NEPEIENbl, LIEXH, OTACIEHUS, YIaCTKH.

— BuyTpenHss cpena opranuzaiui. BHyTpeHHIE nepeMeHHbIe KaK pe3yabTaT YIPaBJIeHYECKUX PEeIIeHUH U
UX B3aUMOCBSI3b: LIEJIH, 3a]]a4l, CTPYKTYpa, TEXHOJIOTUS, JIFOIH.
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— Buemmnsisi cpema opraHuzanmuu. XapaKTepUCTHKa (DAKTOPOB MPSIMOTO M KOCBEHHOTO BO3JICHCTBUS:
MOCTABIIMKH, TOTPEOUTENIM, KOHKYPEHTBHI, 3aKOHOJATEIbCTBO, YPOBEHb OSKOHOMHKH, YpPOBEHBb
TEXHOJIOTHH, IPYIIIOBbIE HHTEPECHI.
YK-10.2 Hcnonp3yer sKOHOMUYecKkue | IIpakmuueckue 3a0anus
3HaHUA A npuHATHS | 1, N3y4darorcst Tpu BapuaHTa BIIOKEHHUSI CPEJICTB B HEKOTOPBIM TPEXJIETHUI MHBECTULIMOHHBIA MPOEKT, B

000OCHOBAHHBIX AKOHOMUYECKUX
pEILICHNI B Pa3IMYHBIX 00JACTIX
KN3HCACATCIIBHOCTHU

KOTOpPOM IIpeJIoyaraeTcsi MOJyduTh J0XOJ 3a MEepBBIA Toa - 25 MiuH. py0., 3a BTopoil - 30 muH. pyo0., 3a
tpetuit 50 muH. py6. IlocTymieHuss m10XOM0B MPOUCXOASIT B KOHIIE COOTBETCTBYIOIIETO TOJa, a HOpMa
JIOXOJHOCTH MNpOrHo3upyercs Ha nepsblid roa - 10 %, Ha BTOpoil - 15 %, Ha Tpetuit - 20 %. Kakue u3
M3Y4aeMbIX BapUaHTOB CTPOUTENLCTBA SBJISIOTCS BHIMOJHBIMU, €CIIM B IPOEKT TPeOyeTCsl cenaTh HauyaabHble
KalnuTajibHbIC BIOKEHUS B pa3mepe: 1 BapuaHT cTpouTenscTBa - 70 MilH. py0., 2 BapuaHT CTPOUTENHCTBA -5
MJIH. py0., 3 BapuaHT cTpouTenscTBa- 80 MiH. pyo.

2. llpeanpusrre BIagceT MAIUHOW, KOTOpast ObLIA IMOJTHOCTHIO aMOPTU3HPOBAHA U MOXKET OBITh TPOJIaHA 110
PBIHOYHOM CTOMMOCTHU. ECTh BO3MOXXHOCTh KYNHUTh HOBYHO MAallMHY AJIs 3aMEHbl cTapoid. B 3Tom cirydyae
OKHUJAETCSI COKpAIlEHWE U3/IEP)KEK IMPOM3BOJACTBA. YBEIMYEHUE BBINYCKA TOBAapHOM NPOIYKIUH HE
npemnonaraeTca. BeIrojHa 1M MOKYNMKa HOBOW MallWHBI, eciu npeanpusitue tpedyer 10%-Hyo roaoByro
peaTbHYI0 HOPMY J10X0/1a Ha HHBECTHUIINH?

Tabmuna 5 UcxoaHble JaHHBIE

l'omoBas cymma

[IponaxHas nena €Ha IPUOOpEeTeHUS COKpAILICHUS U3AEPKEK
pona: 1 i PHOBP patt Aep Cpok ucnoiab30BaHus
CTapOil MaIIUHBI, HOBOU MAIIIMHBI, MIPOU3BOJICTBA OT .
. HOBOW MAaIIIWHBI, JIET
TBIC.pYO. TBIC.pYO. WCIIOJIb30BaHUS HOBOM

MaIlluHBI, THIC. PYO.

80 500 70 5

Ne2

KaxoBbl eproipl OKynaeMoCTH KaXA0Tr0 U3 CIeIYIOIIMX IPOEKTOB (IaHHbIE B TaOIHUIIE)

1. Ilpu ycnoBuu, 4TO BBl XOTHTE UCIOJIb30BaTh METOJl OKYNAEMOCTH, U MEPUOJ OKYIAEMOCTU PaBEH IBYM
rojiaM, Ha Kakoi U3 MPOEKTOB BbI COTJIACUTECH?

2. Ecnu mepros OKynmaeMOCTH paBeH TPEM rojiaM, Kakoi U3 IpOeKTOB Bbl BbiOepeTe?

3. Eciu anpTepHaTHBHBIE U3JEPKKH cocTaBisitoT 10 %, xakue mpoekThl OyIyT MMETh MOJIOKHUTEIbHBIE
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YUCThIC TEKYLIUE CTOUMOCTU?

4. «B Meroje OKYNaeMOCTH CJIMIIKOM OOJbIIOC 3HAYECHUE VYIENIACTCS IOTOKaM JICHE)KHBIX CPEICTB,
BO3HUKAIOIINM 32 TPeeIaMy IIepruo/ia OKylaeMocTu». BepHo 1 310 yrBepKaeHue?

5. «Ecmu ¢upma HCIONb3yeT OJUH IMEPHOJ OKYNAeMOCTH Ul BCEX MPOCKTOB, BEPOSTHO, OHA OJOOPUT
CJIMIIIKOM MHOTO KPAaTKOCPOYHBIX MMPOEKTOBY». BepHO, nin HEBepHO?

[TpoekT IToroku nenexubix cpeacts (CF)
0 1 2 3 4 5
A -5000 +1000 +1000 +3000 0 +3000
b -1000 0 +1000 +2000 +3000 +2000
C -5000 +1000 +1000 +3000 +5000 +1000

IIpoekTHasA 1EATEIBHOCTH

VK-10.1 IToHuMaeT 5KOHOMUYECKHE XapakTepHUCTUKA TPOEKTHOM EATEIbHOCTH.
3aKOHBI, KaTeropuu U npuHumnel, | [lonstue npoekra. Knaccudukanus npoektoB 1 TpeboBaHus K HUM. [IpuBectu npumMepsl.
BO3MO>XHOCTH MX UCIOJIb30BaHUsl | OCHOBHBIE COCTABIISAIOUINE IPOEKTA U UX XapAKTEPUCTHKA.
B pa3JIMUHBIX 001aCTAX OteudecTBEeHHbIE U 3apy0OekKHbIE IPOEKTHI. [ TaBHBIE OTINYMS.
KU3ZHEIEATEIBHOCTH: [Tpuniunsl  npoektupoBaHus. IlpuBecTn mpuMepsl COONIOJEHHS W HECOONIOJEHHUS  MPUHIUIIOB
IIPOEKTUPOBAHUS.
TpeboBaHMs K MOATOTOBKE OTUETA MO MPOEKTY B JIEKTPOHHOM BHJIE.
TpebGoBaHMsI K TOArOTOBKE MPE3EHTALMU 110 IPOEKTY B 3JIEKTPOHHOM BHJIE.
TpeboBaHMs K MOATOTOBKE JOKJIAAA JJIs 3AIIUTHI IPOEKTA.
Kpurepun olieHKH 3aIIUTHI IPOEKTA B BUJE NPE3CHTALUH.
YK-10.2 Hcnonssyer sxoHomuueckue | [IpakTuyeckoe 3axanue Nel. O60ocHOBaHME aKTyaIbHOCTH (Ha OCHOBE JTUTEPATYPHBIX U HH(POPMAIIMOHHBIX
3HAHUSA JUTS MIPUHATHSA HMCTOYHUKOB), BHIOOD 1LIeNieil 1 3a1a4 npoekTa. PazpaboTka 3TanoB NpoeKTUPOBAHUS.
o0ocHOBaHHBIX dKoHoMHUeckuX | [IpakTnyeckoe 3aganue Ne2. CocraBieHue TEXHUYECKOTO 33/1aHUs M KaJICHIAPHOTO IJIaHa IO IPOEKTY.
peuieHuii B pa3znuuHbix obnactsax | [IpakTnuyeckoe 3ananue Ne3. BeiOop TEXHUUECKUX CPEACTB, 000PYAOBAHUS U PECYPCOB AJISl pean3alun
KU3ZHEIEATEIIbHOCTU IIPOEKTA.
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YK-11 Cnocob6en (popMupoOBaTH HETEPNUMOE OTHOLIEHHE K MPOSIBJIEHUAM IKCTPEeMHU3Ma, TEPPOPH3MA, KOPPYNIIHOHHOMY MOBEIEHUIO U
NMPOTHBOEHCTBOBATH UM B MPO(eCCHOHAILHOM 1eATeJIbHOCTH

OcHoBbl Poccuiickoro 3aKOHOAATE/ILCTBA

YK-11.1 Omnpenensier Kpyr prucKOB 1. Ilpoananusupyite crtaThu YTOJOBHOTO Kojekca Poccuiickoir ®enepauuu, Koxmekca Poccuiickoit
9KCTPEMHUCTCKOH, denepanun 00 aAMUHUCTPATHBHBIX MpaBOHApyIIeHUsX, | paxknanckoro kojaekca Poccuiickoii deneparnum,
TEpPPOPHUCTUUECKOI, Koppymuuonnoii | TpynoBoro koxekca Poccuiickoir @Penepanyu W BBIABUTE COIEP)KAIIMECs aHTH OJKCTPEMHMCTCKHE,
AKTHBHOCTH B PaMKax MOCTABICHHOH | BHTHTEPPOPUCTHYECKUE, AHTHKOPPYIIIUOHHbBIE HOPMBIL.

LEJIU U peyIaraeT Crocoobl HX 2. Hcnomesys pecypcel CIIC KoncymeranTt [lnroc, Haiimute 3 npumepa U3 cyneOHON MPaKTHKH,
YCTpaHeHHs!, OLEHHBAET C no3uiuy | CBI3AHHBIX C MPHBIICYCHHEM K OTBETCTBEHHOCTH 33 [PABOHAPYIICHHS
3aKOHOJATEIBCTBA - SKCTPEMHCTKOMN HAIPABJICHHOCTH
- TEPPOPUCTUUECKOTO XapaKTepa
- KOPPYIIIMOHHOTO XapaKTepa.
Hcnone3ys pecypcesl cetu MHTepHET, HaliauTe HHGOpMAaNKIo o akTax 3KCTpeMU3Ma, Teppopru3Ma, KOPPYILHY B
HMHTCPCCYIOUICH BAC OTPACIN.
YK-11.2 [Inanupyer peanuzaumio 3anad B | Ilpumepuvie mecmot:

30HE€ CBOEH OTBETCTBEHHOCTH C
Y4E€TOM HUMEIOUINXCS PECypCcoB U

OTpaHUYECHUH, JEUCTBYIOLIUX
MPaBOBBIX HOPM
3aKOHOJIaTEILCTBA

1. OxcTpeMusm - 310

a) IPUBEP’)KEHHOCTh KpallHUM B3IJIs,1aM, METOJ1aM JIeUCTBUM (OOBIYHO B MOJIUTHUKE).

0) uaeonorus JOMYyCTUMOCTH HCIOJb30BAHUS KpallHMX Mep, SKCTPEMYMOB COLIMAIBHOTO TOBEICHHUS, IS
MoJIyueHus xenaemoro 3dexra

B) MOJIMTHKA, OCHOBAHHAs HA CUCTEMAaTUYECKOM IIPUMEHEHUH TEPPOPA

2. Teppopusm - 310

a) MOJIUTHKA, OCHOBaHHAsl HA CUCTEMAaTHYECKOM TPUMEHEHHH Teppopa

0) mpUMEHEHHE CHIIbI UJTU YIpo3a e€ MPpUMEHEHHs CUJIbHENIIeH CTOPOHOM MO OTHOIICHHUIO K cladeiieit

B) HJICOJIOTUS HACWUJIMS M TNpaKTHKAa BO3ACUCTBHS Ha OOIIECTBEHHOE CO3HAaHME, HA NPUHATHE pPELICHUN
OpraHaMHM TOCYJapCTBEHHOW BIJIACTH, OpraHAMHU MECTHOTO CaMOYIPaBJICHUS WJIH MEXKIyHapOIHBIMU
OpraHu3allUsIMK, CBSA3aHHAS C CHUJIOBBIM BO3JIEHCTBHEM, YCTpAIIEHHEM MHMPHOIO HACENCHHMsS W/WIM WHBIMU
¢dbopMamMu IPOTUBONPABHBIX HACHJIbCTBEHHBIX JAEUCTBUN

3. Yro TaKoe Koppynuus?
a) Baxwuerimee yCJIOBUE CYIIIECTBOBAHUSA 0O0IIIeCTBEHHBIX OTHOIIEHUH
0) [TpuemiieMslii crnoco0 peleHus BOIIPOCOB
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B) 310ynoTpebieHne CIIy>)KeOHBIM TOJ0KEHUEM, Jada B3ATKH, IOJYYEHUE B3ATKH, 3JI0yNOTpeOIeHue
MOJIHOMOYHSIMHU, KOMMEPUYECKUH MOAKYI TUO0 MHOE HE3aKOHHOE MCMOJIb30BaHHe (GU3UYECKUM JTUIIOM CBOETO
JOJDKHOCTHOTO TOJIOKEHHS BOTPEKM 3aKOHHBIM MHTEpecaM OOINECTBa M TOCYAAPCTBA B IENSAX IMOTYyYCHHS
BBITO/IbI B BUJIE JICHET, IEHHOCTE.

4. [Ipodpunakruka KOppYyHLHH BKJIIOYAET:
a) JIeATeNbHOCTh MPABOOXPAHUTEIBHBIX OPraHOB M OPraHOB TOCYJapCTBEHHOW BIACTH CYOBEKTOB
Poccuiickoit denepanuu B npeaenax X MOJHOMOYMH MO MPEAYHNPEKICHUIO KOPPYNUUHA, B TOM YHUCIE I10

BBISIBIICHUIO u MOCIEAYIOLEMY YCTPAHEHHIO IIPUYMH KOppYyHUUHU
0) IesTeNTbHOCTh HHCTUTYTOB TPAXKIAHCKOTO OOIIECTBA, OpraHu3anuil U (U3HUYECKUX JIUIL TIO0 BBISBICHUIO U
MOCIIEAYIOLEMY YCTPAHEHHUIO IIPUYMH KOppyHUUH

B) JEATENLHOCTh (heAepabHBIX OPraHOB T'OCYJAPCTBEHHON BIIACTH, OPTaHOB TOCYAAPCTBEHHOW BIACTH
cyobektoB Poccuiickoit ®enepanuu, OpraHoB MECTHOTO CaMOYIPaBJIEHUS, WHCTUTYTOB TIPa)KIaHCKOTO
oOuiecTBa, opraHu3auil 1 pU3NUYECKHX JIMIL B [Ipe/ieax UX MOJHOMOYUH 10 IPeayNpexACHUI0 KOPPYILUH, B
TOM YHCIJIE 110 BBIBICHUIO U TIOCIENYIOIIEMY YCTPAaHEHUIO IPUYMH KOPPYIILIUU

3. [IpuHIATIBL IIPOTUBOICHCTBHS KOppyniuu B Poccuiickoit Denepannn BKJIFOYAIOT:
a) mpU3HaHHe, oOecleyeHne U 3allluTa OCHOBHBIX NpaB U CBOOOJ YEIOBEKA M TpakJaHWHA, 3aKOHHOCTbD,
nyOJIMYHOCTh U OTKPBITOCTh  JAEATENbHOCTH TOCYJAapCTBEHHBIX OpPraHOB W OpPraHoB  MECTHOI'O
CaMOYTIPaBIICHHUS

0)  HEOTBPaTMMOCTb  OTBETCTBEHHOCTHM  3a  COBEpLICHHWE  KOPPYIILHUOHHBIX  IpPaBOHApYyLIEHUN
B) KOMIUIEKCHOE HCIIOJIb30BAHUE IMOJUTUYECKUX, OpPTraHU3alMOHHBIX, WH()OPMALMOHHO-TIPONAaraHINCTCKUX,
COLIMAJIbHO-DKOHOMUYECKHUX, [IPaBOBBIX, CIELUATIbHBIX u MHBIX Mep
I) COTPYIHHUYECTBO TOCYJapcTBa C HHCTUTYTaMU TPaKJaHCKOTO OOIECTBA, MEKIYHApOIHBIMU
OpraHu3alusIMH U GU3NUYECKUMU JTULIAMU

IlIpumepnvie npakmuueckue 3a0anuA:

1. TpemnoBa, mpeacTaBUBLIMCH XyAokHMLEH no uMmeHu Hacts, 2 anpens 2023 r. mpoHecia B3pbIBHOE
ycTpoiicTtBo B Kade Street Food Bar Ne 1, pacnonoxkennoe Ha BacunbeBckom octpoBe B Cankt-IlerepOypre,
r7ie MpoXoaAusIa TBopueckas BcTpeda ¢ 40-netHum Oiorepom u BoeHkopoM Bnamnenom Tarapckum. Bomba
MomrHOCThI0 200 TpaMMOB B TPOTHJIOBOM SKBHBAJIEHTE ObLIa CHpsiTaHA B MOKPHITOM OPOH30BOM KpacKoOi
runcoBoM Orocte. Ero nogapuia Boenkopy TpenoBa. B3preiBHOe ycTpoiicTBo cpabortano B 18:15. Tarapckuii
noru0, 40 4enoBeK, B TOM YUCJIE TPOE TOJIPOCTKOB, OBIITN PaHEHBI.

JlaiiTe mpaBOBYIO OLICHKY CUTYallUH CO CCBUIKOW HA CTaTbU YTOJOBHOTO Kozjekca POD.

VY panee cynumoro Bepemaruna 1982 rona poxkaeHusi Ha OTKPBITOM ydacTKe Teja (iiee) oOHapy>KeHa TaTyHMpOBKa B
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BUJI€ HAIIMUCTCKOU CBACTHUKHU.

JlaliTe TIpaBOBYIO OIICHKY CHTyallid CO CChUIKOW Ha ctatbu Kopgekca P® 00 aaMHUHUCTpaTHBHBIX
IIPaBOHAPYLICHUSIX.

2. IlepoB ¢ centsa6ps mo HOsOps 2021 roma B corceTd «BKOHTaKTe» MPHU3BIBa K HACHILCTBEHHBIM
JICUCTBHUSIM B OTHOLICHUM IpeacraButened naprun «Enunas Poccus», pasMecTwsl B COLCETH 3alUCh C
MIPU3BIBOM K pacipase Haj uieHamu naptuu «Equnas Poccusy.

JlaiiTe mpaBOBYIO OLIEHKY CUTYallUH CO CCBUIKOW HAa CTaThbU YTOJIOBHOTO Koziekca PD.

3. Hucnexrop AIIC octanoBun aBToMoOuiIb «XeHad AKIEHT» AJsl MPOBEPKU TOKYMEHTOB. Y BOJIUTEIS
MMEJNChH SIBHBIE NMPU3HAKU AJIKOI'OJILHOTO ONbSIHEHUSI, 1 MY IPEJJIOKUIN IPOUTH OCBUJIETEIbCTBOBAHUE HA
ankoronb. [Ipubop («Ankorexkrop PRO-100touch») mokasan y Hero 0,641 MI/im aakorojis B BBIABIXa€MOM
BO3ayxe. Boaurens npeasioskui HHCIIEKTOpaM HE COCTaBIIATh MPOTOKOJI 00 aIMUHUCTPATUBHOM HapyILIEHUH
3a BO3Harpax<JieHue. Brpllen u3 maTpynbHOW MallMHBI, Jomen A0 otaeneHus CoOepa moOIM30cTH U yepes
HECKOJIbKO MUHYT BEpHYJICA OOpaTHO C MAuyKoW KYyMIOp B pyKax, KOTOpbIE Hayaja CKJIaAbIBaTh B Oapiadok
noiuLerckuM. MHCIeKTopbl Mpeaynpexaaln ero, 4To 3TO Jada B3SITKU JOJDKHOCTHOMY JIMIY, 32 KOTOPYIO
YCTAQHOBJICHA YrOJIOBHAS OTBETCTBEHHOCTh. | 'pa)KIaHWH HE pearupoBai, NpoaoJDKas HaOWBaTh Oapaadox
nerbramu. Corpyanuku JAI1C nonoxunu o cuTyauu B IeXKypHYIO 4acTh, HA MECTO MPUOBLIA CIIEACTBEHHO-
orepaTUBHAs TPyINa MNOJUIMU U NpeacTtaBuTenab CeICTBEHHOr0 KOMUTETa. B NMpuCyTCTBUM MOHSTHIX M3
Oaprauka u3bsIM JAeHbrM B pasmepe 90000 pyOneit, ¢akT nauum B3ATKH JOJDKHOCTHOMY JIMILY
3aJIOKyMEHTHPOBaH.

JlaiiTe mpaBOBYIO OLICHKY CUTYallMH CO CCBUIKOW Ha CTAaThbU YTOJOBHOIO Kojekca POD.

OIIK-1 Cnocofen pemarh 3a4a4d NPO(PecCHOHAIBLHON 1eATeIbHOCTH, TNPHUMEHSAS METOAbl MOAeJHPOBAHUS, MATEMATHYECKOI0 aHAJu3a,
€CTEeCTBEHHOHAY4YHbIe M 001IeHHKEHePHbIEe 3HAHUS

MareMaTHKka

OIIK-1.1

Hcnone3yer
€CTECTBEHHOHAYYHBIE 3aKOHBI U
MPUHIMIIBI TTPU PELICHUN
MPAaKTUYECKUX 3374

Teopernyeckue BONPOCHI IK3aMEHOB

1 Kypc 3uMHsAA ceccusi (IK3aMeH)

— Marpuusl u nevictBus Haa HUMH. CBOMCTBA ACHCTBUN HaJl MaTpPUIIAMHU.

—  Onpenenurenu I u Il nopsakxos. OnpenenuTenn N NopsAKa U UX CBOMCTBA.

— Cucremsl nuHeHbIX anredpanyeckux ypaBHeHui (CJIAY) u ux 3anuch B MAaTpUYHOM BH/IE.
— OOparHas MaTpULa U €€ BBIYHCIICHHUE.

- Pemennst CJIAY mMaTpu4HBIM METOJIOM.

- @opmynsl Kpamepa
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- IIpenen ¢pynkuuu B Touke. Ilpenen Gpynkuuu B 6eckoneunoct. OTHOCTOPOHHUE MTPEIEIIBI.

- beckoneuHo Mmaible U 0€CKOHEYHO OouiblIMe (PYHKIMH, CBSI3b MeX Ay HUMU. CBOMCTBAa OECKOHEUHO MaJlbIX
byHKINHA.

— Teopemsl 0 npenenax. PackpeiTe HEONPeAEICHHOCTEN.

- 3ameuarenbHbIe IPEEIIbI.

- CpaBHeHHe O€CKOHEUHO MaJIbIX (QYHKIUI. DKBUBaJICHTHbIE O€CKOHEYHO MaJble (DYHKIIMM U OCHOBHBIE
TeopeMbl 0 HUX. [[pyuMeHeHne K BBIUMCIIEHHIO PEAEIIOB.

— HenpepbiBHOCTh QpyHKIIMH B TOuke. TOUKM pa3pbiBa U UX KIACCUPUKALHSL.

- IIpowsBomHast GyHKINH, €€ TEOMETPUICCKHIA U PUIUIECKUNA CMBICIT.

— VYpaBHeHMs KacaTeJIbHOM U HOpMaM K KpuBo. JluddepeHuupyeMocTs (GyHKIMU B TOUKE.

- IIpom3BomHasi CyMMBI, pa3HOCTH, TPOU3BEACHNUS, YaCTHOTO (pyHKIMA. [Ipon3BoaHAs CIIOKHON M 0OpaTHOM
GbyHKIHIA.

- JHuddeperunpoBanue HESIBHBIX U MApaMETPUIECKU 3adaHHbIX QyHKIM. Jlorapudmmuueckoe
nuddepeHpoBaHue.

- IIpousBojaHbIE BBICHIMX HOPSAIKOB.

- Huddepennuan pyukun. ['eomerpuueckuit cmbica nuddepenuana. OCHOBHbIE TEOPEMBI O
muddepeHnmanax.

- Ilpumenenue nuddepennmana Kk npUOIMKEHHBIM BHIYHCICHUSIM.

— OcHoBHBIE TeOpeMBbI quddepeHanbHoro ucuncaenus: Pomms, Jlarpanxka u Komm.

— IIpaBuino Jlonurans.

— VYcnoBust MOHOTOHHOCTH (PyHKIMH. DKkcTpemymbl pyHKIUH. Heo0xoauMoe 1 10CTaTOUHOE YCIOBUS
AKCTpEMyMa (PyHKIIHH.

- Hawubonbiiee u HanMeHblIee 3HAYCHNUS (PYHKIIMU Ha OTPE3KE.

— Brimyxnocts rpaduka ¢pyuknuu. Touku nepernda. Heo6xoanmoe 1 10CTaTOUHOE YCIOBUS TOUYEK
neperuba.

— AcuMnrtoTsl rpaduka GyHKINN.

1 xkypc JeTHsAA ceccusi (IK3aMeH)

- CkansgpHoe pou3Be/IeHNE IBYX BEKTOPOB U €0 CBOMCTBA.

- BektopHOe npou3BeieHUE IBYX BEKTOPOB U €r0 CBOMCTBA.

- CwMemaHHoe Ipou3Be/ieHUe TPEX BEKTOPOB U €ro CBOICTBA.

— OcHoBHas ujes aHAIMTUYECKON T€OMETPUHN, IPUMEHEHNE BEKTOPHBIX ITPOU3BEIECHUN.

— Ilpsmas Ha mumockocTu. PaznnyHele BUABI ypaBHEHUN OPSIMOM HA INTIOCKOCTH.
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- Yrous Mexay NpsIMBIMHU Ha IUIOCKOCTH. PaccTossHUE OT TOYKM 10 IIPSIMOM HA IIJIOCKOCTH.
— IInockocts B mpoctpancTBe. Pasnnunble BUbI ypaBHEHUH IUIOCKOCTH B IIPOCTPAHCTBE.
- Yros Mexay IIOCKOCTAMU. PaccTosiHuEe OT TOYKHU [0 IIIOCKOCTH.
— IIpsmas B npoctpancTBe. PasinyHble BUIBI ypaBHEHUH NPSMOM B IIPOCTPAHCTBE.
- BsaumHOe pacroiokeHHe IIOCKOCTH U IIPSIMON B IIPOCTPAHCTBE.
- IlepBooOpa3Has. HeomnpeneneHHslit HHTErpal ¥ ero cBoicTBa. Tabiuia OCHOBHBIX HHTETPAJIOB.
— OcHOBHBIE METO/Ibl UHTETPUPOBAHUS: 3aMEHA IIEPEMEHHON Y HUHTETPUPOBAHUE 110 YACTSM.
— OmnpeneneHHbI MHTErpaj Kak MIpeie HHTErpaibHOW CyMMBI, €r0 CBOMCTBA.
-  @opmyna Hetotona — Jleitouuua. OCHOBHbIE CBOWCTBA ONPEACIEHHOI0 HHTErpaa.
— Bbluncnenue omnpeneseHHOro UHTerpana (3aMeHa IepeMEHHOH, WHTErpUpOBaHUE II0 YacTsAM).

WHTerpupoBaHue YeTHBIX M HEYETHBIX (PYHKIMI B CHMMETPHYHBIX TIpeeax.
- HecoOcTBeHHbIE HHTETPATIBI.
- Teomerpuueckue u GpU3MUECKUE MPHIIOKEHHS OTPEICICHHOTO HHTETpaIa.
- DyieMeHTbl KOMOMHATOPUKU: IEPECTAHOBKH, Pa3MELICHUs, COUETaHMSL.
—  OCHOBHBIE OHATHS TEOPUH BEPOSTHOCTEH: UCTIBITAHNE, COOBITHE, BEPOATHOCTH COOBITHSL.
- JlelictBus Haj coObITUAMU. AsireOpa cOOBITHH.
— Teopemsl ClI0KEHHS U YMHOXKEHHS BEPOSITHOCTEN.
- BepoatHocTb noOsBIEHUS XOTSI ObI OHOTO COOBITHS.
- ®opmyna noysHON BeposSsTHOCTH U popmyina baiieca.
- Cxema bepnymmm, ¢opmyna bepHymin, HauBeposTHEWIEE YHCIO TOSBICHUN COOBITHS 4 B cxeMme
bepnyiu.

— IIpuGmmxennbie popmysnsl B cxeme beprysu.

OIIK-1.2 Pemaer crangaptusie | IIpumepnvie npakmuyueckue 3a0aHus 014 IKIAMEHOG:

npoeCcCHOHABHBIC  33aJlayul ¢
MIPUMEHEHUEM OOIIEHHKEHEPHBIX
3HAHUH

1. Pemmuts MaTpuuHoe ypaBHeHne X+3(A-B)=4C, rue

1 3 3 8 8 6
A = B = C =
-2 -4 -7 5 -39
2. PemuTh cucTeMbI TMHEWHBIX alTreOpanveckux ypaBHeHH Mo opmynam Kpamepa, MaTpUIHBIM METOJIOM,
MeroaoM ["aycca:
3X, +4X, +2X; =3
2X; =X, —3X; =3

X, +9X, + X3 =2
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(£36), A(221), A(-L01), A(-46-3)
Haiitu: 1) nnuny pedpa AiAZ; 2) yroi Mexay pedpamu Ak gy A1A4;

3. JlaHbI KOOPIMHATHI BEPIIUH THPAMHIBI ARANA, . A

3) yroxa mexay pedopom AA gy TPaHbIO AlAZ'65; 4) momaab rpaHu AAZAS; 5) oOBeM mHpaMUIBL.
4. B tpeyronpHuke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5) HaliTi 1IMHY BBICOTHI U3 BEPIIUHBI A.
5. Hamnucare kaHOHMUYECKHE U TTapaMETPUUYECKUE YpaBHEHUS PSIMOM, mpoxoadieil uepe3 Touku M(2,1,-1) u
K(3,3,-1).
6. CocraBHUTh ypaBHEHHE IUIOCKOCTH, Ipoxosiiei yepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. JlokazaTp, 4TO MpsIMbIE MapaienbHbI:
X+y-z=0
X+2 y-1 z
3 2 1y, X-y-52-8=0

8. Beruucnure npenenst:
x4 . 3x-arcsin 2x
1+4x—-X - 6) lim .

a) lim  B) fjm Y2X 145

5 40
oo x+3x2+2x* T 0c0sX—C0s X s x_3
X=ctg2t,

9. Hatinure d—y Uit QYHKIHN: a) ) = e4x_x2. 0)
dx y = In(sin 2t).

10. Beruuciurs: (1— i)28.

11. Haiitu HeonpenenéHHbIil UHTErpai1: a) j sin 3x - cos 5xdx , 0) [ 1-cosx ., B) I(2x+5)-exdx.
(x —sin x)?

V20
12. BeucIuTh ONpeaeIeHHbBIN HHTeTpa xdx

2 \/x2+5.

13. Haitty mmomans (QHUTYpHI, OrpaHudeHHO# muHuAME: X = 4, y2 = 4x.

14. Tlpu nocraBke ¢ 3aBoja Ha 0a3zy 1000 pagwonmpueMHHMKOB, y 55 BBIILIM W3 CTpos jammbl. Haitu
BEPOSTHOCTH TOT'O, YTO B3SATHIN Hay/lauy NIPUEMHHUK OyAeT UCTIPAaBHBIM.

15. IlpuHUMaeM BEpPOSTHOCTH POXKICHUS MaJbunKa M IEBOYKH paBHBIMU. HaliTH BEpOATHOCTH TOTO, UTO
cpeau 10 HOBOPOXKICHHBIX 6 OKaXKyTCsl MaJIbUYMKAMHU.

OIIK-1.3

HpI/IMCHHCT METOJbI

Ilpumepnwie npuknaonvle 3a0auu u 3a0aHus
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MOACINPOBaHUA u
MaATeMAaTHUYCCKOro aHajlu3a I
peuICHUA 3aaa4d TCOPETHYCCKOI'O
" IPUKIAAHOI'O XapaKTepa

3anaua 1. [IpoBeputs, JiexaT Jin TOUKU A(l: 0 ), B(4; 4, 6), C(Z; 2 3) u D(lO; 14; 17) B OJTHOM IJIOCKOCTH.
3anaua 2. [Ipu noctpoeHru BUCSUET0 MOCTa yepe3 peuky «Tuxas» U BBIICHEHUH HAJIEXKHOCTH COOPYKEHUS,
CTYZIEHTBI CTPOMOTPSI/Ia CTOJNIKHYJIUCH C PEIIEHUEM CIIEIYIOLIEH 3a/1a4uu:

Tpoc, MoABEIICHHBIH 3a IBa KOHIA HA OJMHAKOBOW BBICOTE, UMeeT GopMy Iyru napadoisl. PaccTosiame
MeXy TOUKaMU KperieHus: paBHo 24 M. ['myOuna nporuba Tpoca Ha pacCTOSTHUM 3 M OT TOYKU KperUIeHus
paBHa 40 cMm. Onpenenursb rﬂy6mé}r nporuda Tpoca rnocepeuHe MeX1y KpeIruIeHUsIMH.

L 2;5) 5JIEKTPOCTATUYCCKOTO TIOJISL, [0 EPEMEIICHUIO IEKTPUICCKOTO
B TOUKY M, =(47; 4).
X —C0S X

3agaua 3. Haiitu paboty cuiisl

3apsijia U3 TOUYKA M, =(0;4; 2)

lim
3aganue 4. [Tokaxxute, 4TO TIpeen > X +C0SX He MOXKET ObITh BbIYMCIICH 1O TpaBwity Jlonurans. Halioute
ATOT MPEIEN IPYTUM CIIOCOOOM.
3aganue 5. 3aBUCUMOCTD ITyTU OT BPEMEHH NP NPSIMOIMHEHHOM JIBU)KEHUU TOUYKH 337a€TCs YpaBHEHUEM

1 3 2
S= gt +2t° -3, r1e S- myTh B M, @ t BpeMs B . Berauciure ee CKOPOCTh U YCKOPEHUE B MOMEHT BPEMEHHU

t=4c.
33}13‘13 6. B napKe aTTpaKI_II/IOHOB ropoz[a N OJUH U3 0Tpe3KOB TpaeKTOpI/II/I JABUWXKCHUA I10€3/1a B

«AMEpPUKAaHCKUX TOpKax» MPEeJICTaBIsAeT COOON CUHYCOUY: s(t) = 4sin(ot + ¢,)

U3BECTHBIE YUCIIA.
OnpenenuTh yroj HAKJIOHA K TOPU30HTY ITOCETUTENS aTTPaKIoHa [[. B MOMEHT BpeMeHH {; ero IBMKEeHHUS 10
3TOMY OTpPE3KY.

3aganue 7. [logymaiiTe, ¢ HOMOIIbIO CPEACTB KAKOTO pa3jieia MaTEMaTUKHA MOKHO PELIUTh CIEIYIOIIYIO
3agauay.

«Jlnst yOOpKM CHera Ha yJHIIaX ropojia UCIOIb3YI0TCsl CHEroyOopouHble MamuHbl. OHU pabOTarOT B TEUECHHUE
CBETJIOTO BPEMEHH CYTOK ¢ 6 110 18 4yacoB ¢ mMOCTOSIHHOM ckopocThio yoopku cHera 400 (Mg/‘l). N3menenne

obBneMa CHET'a, BBIMMAJAOIICTO HAa YIIMIEI TOpOoJa B ropoJi€ B TCUCHUEC CYTOK, MOKHO OIIMCAaTb YPABHCHUCM

ds
£ 120 -5,
d

St )
t rae () — 06beM cHera (B M), BbIIABIIEro 3a BpeMs t (B yacax), 0 <7 <24. B MoMeHT
’3 b
Bpemenn! = 0 Ha ynuiax ropoja jexut 1000 m” cHera. Y cTaHOBHTE COOTBETCTBHE MEXy BpeMeHeM t u

,Tne A, pou o —

St
06’beMOM CHECra, JICKAICTro Ha ynnuax ropona ( ) .M
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CocraBbTe MAaTEMaTUYECKYIO MOJIEIb 3TOM 3a7]a4M U PEHIUTE e€.

MareMaTnuecKNd aHAJIN3

OIIK-1.1 Hcnonszyer
€CTECTBCHHOHAYYHBIC 3aKOHBI U
MIPUHIUIIBI TIPH PEIICHUH
MPAKTUYECKHX 33724

TeopeTnyeckue BONPOCHI AJ5 3a4€Ta U IK3AMEHOB
3 Kypc 3uMHsS ceccus (3a4eT)

Ob6nactes ompenenenuss OHIL. Ilpenen, nenpepoiBHOCTh. CBolcTBa (YHKIIMM, HENPEpPHIBHBIX B
OrpaHMYEHHOM 3aMKHYTOH 00acTu.

YacTHble TPOU3BOJHBIE IEPBOIO MOPSAKA, UX TEOMETPUUYECKOE UCTOJIKOBAHUE.

YacTHbIe TPOU3BOJHBIE BBICIINX IOPSAIKOB.

HuddepenunpyemMocts W monHblid  auddepennman  Gynkuuu. MHBapuaHTHOCTH (HOPMBI  MOJIHOTO
muddepeHmmana.

[TIpumenenue monHoro auddepeHrana K TpUOIMKEHHBIM BblYHcIeHUsIM. JuddepeHmansl BhICIIMX
IIOPSIIKOB.

[TpousBoanas cnoxxnoit pynkuuu. [lonnas npousBogHast.

HuddepenunpoBanrie HeSBHON (YHKITHH.

KacarenbHast INIOCKOCTh U HOPMAJIb K IIOBEPXHOCTH.

OKkeTpeMyM (QYHKIMU ABYX NepeMeHHbIX. HeoOxo1umoe 1 1ocTaTOYHOE YCIIOBHE SKCTPEMyMa.
Haubonbiee u HaMeHblee 3Ha4eHNs (PYHKLINUN B 3aMKHYTOW 00JIaCTH.

JluckpeTHas ciydaiiHasi BeIMUMHA U clIocoOBb!I e€ 3aanust. OYHKIUS pacipeeIeHus.

MaremMaTrnyeckoe 0KHIaHUE TUCKPETHOM CIIy4allHOM BEJIMYHHBI U €T0 CBOMCTBA.

Hucnepcust AMCKPETHOM clydailHOW BEJIMYUHBI U €€ cBolicTBa. CpeiHee KBapaTHYeCKOe OTKIIOHEHUE.
HenpepsiBHas ciydaitHas BenuurHa. CBOMCTBA (DYHKIIMH paclpeIeICHHS.

I110THOCTE BEPOATHOCTH HEMPEPBIBHOMN CIIy4aliHOM BEJIMYUHBI U €€ CBOWCTBA.

YuciioBbIE XapaKTEPUCTUKU HENPEPBIBHBIX CIyYalHbBIX BEJIMYHH.

PaBHOMEpHBIN U TOKA3aTeNbHbIN 3aKOHBI PACTIPEIEICHUSI HEMPEPHIBHBIX CITyYalHbIX BEJIHYHH.
HopmasibHbIN 3aKOH paclpeieNeHns ¥ €ro CBOMCTBA

OIlK-1.2 Pemaer CTaHJapTHBIE
npodeccuoHalbHbIE  3aJjaud  C
MIPUMEHEHHEM OOIIEHHKEHEPHBIX
3HaHUHI

Hpumepuble npakmuieckue 3a0aHUA 01 IK3AMEHO6 U 3auema:

o o 2
1. Haiiti mmomans (uryphl, orpaHudenHoil muamamu: X =4, Y° =4X

_ / _y2 g2 )3
2. Haiiti 11 mocTpouTh 0071aCTh ONpeieieHus] QYHKIIUH U=y9-x -y +(x-Y) .
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a
. . — 3 i
3. Haiitu nonueii auddepenmman pyukuun: 2 =X Ny —sin2xy.
4. HaiiTn 4acTHBIE TIPOM3BOAHBIE TEepBOTo mopsamka (ymkmuu: z =5%%y° +In(x +4y).
o 2 2
5. Hanucatp ypaBHEHHE KacaTeIbHOU TNIOCKOCTH U HOPMAJIH K MMOBEPXHOCTH Z =+/X" +Y° B Touke (3, 4, 5).
6. [Ipu nocraBke c 3aBojga Ha 0Oazy 1000 paguonmpHeMHHKOB, y 55 BBIIUIM M3 CTPOs Jjammbl. Haiitu
BEPOATHOCTb TOT'O, UTO B3AThIA HayJauy IPUEMHUK OyJ€T UCIIPABHBIM.
7. IIpuHrMaeM BEpOATHOCTH POXKICHHS MaJTbYHKa U IEBOUKH paBHBIMU. HaliTH BEpOSTHOCTH TOTO, UTO CPEAU
10 HOBOPOXKAECHHBIX 6 OKAXKYTCA MaIbUUKaMH.
8. JlaH 3aKkoH pacnpeeneHus: AUCKPETHON cy4yailHOW BEJTMYMHBIL:
Xx:| 110 | 120 | 130 | 140 | 150
p: 101]02]03]02)|0.2
BBIYHUCIIUTh €€ MATEMATHYECKOE 0XKUAAHUE, TUCIIEPCUIO U CPEHEE KBAIPATUUECKOE OTKIOHEHHUE.
9. lana byHKIIUS pacrpeaesieHUs] HePEPIBHOM CITydaifHOM BETUYHHBI X
0 npu x<0
0,25x*(x+3) mpu 0O<=x<=1
F (X): 1 npu x>1
Haiiti niotHoCTh pacnpenenenus f(x), mocTpouTs ee rpaduk, BEpOSITHOCTh MOMNAJaHUsl B 3a/1aHHBIH
unrepsai [0,5; 2], Mx, Dx, Ox.
OIIK-1.3 IIpumensier MeTobl | IIpumepnvie npuxknaousie 3a0auu u 3a0anus
MOJECIIUPOBAHUS u |3agaua 1. Ilepumerp 3eMeNnbHOrO y4yacTka TpeyrojabHOW (hopMbl paBeH 2 p . JIBe e€ro CTOPOHBI paBHBI

MATeMaTHYCCKOro aHajlim3a JJId
pemieHud 3aaa4 TCEOPETHYCCKOIO
" INPUKIIAAHOTO XapaKTepa

COOTBETCTBEHHO X M Yy . BbIpa3uTh miomaap ydacTka Kak QyHKIuio X 1y . Halitu u u3o0pa3uts obiactb
onpezaeneHus GQyHKIuM S =S(X,y)

3anava 2. /lng HachlmaHus mecka M3TOTOBJEH pe3epByap B ¢opme KoHyca BbicoTod H = 3 M, paauycom
ocHoBanus 1 M. Kak usmenurcs oobeM pesepByapa, €ciid BbICOTY yBeInuuTh Ha 0,3 M, a paguyc OCHOBaHUS
yMeHbIINTh Ha 0,1 M?

3aganme 3. B 1ensx panMoOHAIBHOIO HCIOJIb30BAHUS MAaTEpPHAJIOB IPH M3TOTOBJIEHHUU pe3epByapa OayKy
JUIMHOW a TpeOyeTcss pa3genuTh Ha TPU YACTH TakK, 4YTOOBI 00bEM MHPSMOYTOJBHOTO pe3epByapa,
MIOCTPOCHHOT'O Ha 3TUX YacTIX KaK Ha CTOPOHAX, ObLT HAOOJIBILIUM.

3ananmue 4. 3 npsiIMOYTroJbHOTO JIMCTA KECTH IIUPUHON a U3TOTOBUTH kKelo0 Mpu3MaTHUECKol (OpMBI TaK,
YTOOBI €r0 NONEPEYHOE CEUCHUE UMEI0 HauOOJIBIIYIO TIONIA Ib.
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MHOMI;CZWZOP KomMnemeHnyuu OueHOI{Hble cpe()cmea
Pusuka
OIIK-1.1 Ucnonb3yer Ilepeuenv meopemuueckux eonpocos K 3auemy (1 Kypc, 3umnan ceccus)
€CTECTBEHHOHAY4YHbIE 3aKOHBI U 1. Kunemartuka nocrynaTteinbHOro apwxenus. Cucrema orcuera. [lonarue paguyc-BekTopa, cpeiHen u
IIPUHLIMIIBI IPU PELLIEHUN MIHOBEHHOM CKOPOCTH U YCKOPEHHUS.
IIPAKTUYECKUX 3a7a4 2. ObparHas 3a1aua MexaHUKH. HaxoxxaeHue nepeMenieHus Tena 1 npoiiieHnHoro nytd. HauanabHble ycioBusl.
3. JIBM>KEeHUE IO OKPYKHOCTHU. YT0JI IOBOPOTA, YIJIOBask CKOPOCTh U YTII0BOE ycKopeHHUe. CBS3b YIIOBBIX U
JIMHENHBIX BEJIINYMH.
4. KpuBonuHeitHoe IBIKeHUE. TaHTeHITMAIbHOE U HOpMalibHOE yckopenue. [lonHoe yckopenue. Yromn
MEXy CKOPOCTBIO U YCKOPEHHUEM.
5. Ilonsitue cunbl 1 Maceel Tena. [punnun cyneprnosunuu. 3akoHsl HetoToHa.
6. mnynec Tena. OCHOBHOM 3aKOH IMHAMUKHU [TOCTYIATENIBHOTO ABMKEHUS. [ [puMeHeHne 0CHOBHOTIO 3aKOHa
JUHAMHUKHU.
7. MOMEHT UMIyJIbCa U MOMEHT CHUJIbI OTHOCUTENIBHO TOUKH. OCHOBHOE YPaBHEHHUE JUHAMHUKHU
BpaLIaTEJILHOTO JIBUKCHHUS.
OIIK-1.2 Pemaer CTaHJaPTHBIC | 8. BpaleHue BOKPYT HENOABMKHOM 0C. MOMEHT MHEPIIMM MAaTEPUAILHOM TOUYKH U TBEPJOTO TeNa.
Npo(heCCUOHATIBHBIE  33/1a9U € | 9, PacyeT MOMEHTOB MHEPIIUH NPOCTHIX Tel. Teopema IllTelinepa.
NPUMEHEHUEM OOIIEMHKEHEPHBIX | (. 3aKOHBI COXpAHEHHS B MEXaHUKE. 3aMKHYTas CUCTEMa. 3aKOH COXPAHEHHs UMITYJIbCA.
3HaHUH 11. Mexanunueckas pabora. Kunetnueckas sHeprusi HoCTyNnaTeabHOro JBMKEHHs. Teopema 0 KHHETUYEeCKOU
JHEPIHUH.
OIIK-1.3 [Ipumensier MeTosbl | 12 3aKOHBI COXpaHEHHUsI IPH BPALIATENbHOM JIBIKCHHH. KHHETHYeCKas SHEPTHsl BPAIIATEILHOTO [IBHKEHHSL.
MOJIETUPOBAHUS 1 | 3aKOH COXpaHEeHUsI MOMEHTa UMITYJIbCA.

MAaTeMaTHYCCKOro aHajlim3a I
pemicHud 3aaa4 TEOPECTHYCCKOTIO
" INPUKIIAIHOTO XapaKTepa

13. KoncepBatuBHble cuibl. [loTeHInanbHas sHeprusi. 3aKOH COXpaHEHUs IIOJTHOW MEXaHUYECKOM dHEpruu.
14. Tapmonudeckue konebanus. Y paBHEHHE TApMOHUYECKUX KoleOaHuil. AMITUTY/a, YaCTOTa M HayallbHas
daza.

15. DHeprust TapMOHUYECKUX KoNiebanuii. MaTemMaTnyeckuit M PU3NIECKUI MasSTHUKH.

16. DnexkTpocTaTuueckoe nmoJe. INEKTPUUECKUN 3aps] U ero cBoicTra. 3akoH KynoHna.

17. Hanpsi€HHOCTB 3JIeKTpocTaTudeckoro nosst. [IpuHumn cynepno3sunuu s IUCKpETHOTO U
HEIPEPBIBHOIO PaCIPENEICHUs 3apsi/I0B.

18. PaboTa 31eKTpocTaTHYECKOro MOJIs 10 MEPEMELICHUIO 3apsiia. DHeprus B3auMOICHCTBUS 3apsI/IOB.
[Torenuman nmomus.

19. I'eomerpuueckoe onucanue sekrpudeckoro nois. Teopema ["aycca u TeopeMa 0 HUPKYJISLNAN
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HAIPSDKEHHOCTH JIEKTPOCTaTUYECKOTO TTOJIA.

20. Konnencaropsl. [TonsTue 2meKTpoéMKOCTH. EMKOCTB II0CKOT0 KOHIEHCATOpa.

21. CoenuHeHre KOHJIEHCATOPOB. DHEPTrusl 3apssKEHHOT0 KOHJIEHCATOPA.

22. TloCcTOSIHHBIN ANEKTPUUECKUN TOK. 3aKkoH OMa Jj1s1 OAHOPOIHOTO yyacTka 1enu. ConpoTUBIICHUE.
CoenunHeHnEe CONPOTUBIICHUM.

23. CTopoHHME CHJIBI. DIEKTPOJABHKYILAs criia. 3akoH OMa JJ1s1 HEOJHOPOAHOTO YYacTKa LENH U JIst
3aMKHYTOU LIETIH.

24. Pa3BerBnennsbie 1ienu. [IpaBuna Kupxroda.

25. Pabota 3neKkTprueckoro Toka. MomHocTs Toka. 3akoH Jlxoyns-JIenna.

26. Equnas npupoza 3JeKTpUudecKoro 1 MaruutHoro nosieid. Cuina Jlopenua. Cuita Ammnepa.

27. MaruuTHOE€ 1oJie ABIKyIlerocs 3apsaaa. [IpuHiun cyneprno3uiuy MarHuTHeIX nosiei. 3akon buo-Casapa.
28. 'eomeTpuyeckoe onrcaHue MarHUTHOTro 1noJjs. [loTok u nupKysuus BEKTOpa MAarHUTHOM MHIAYKIUU.
29. 3akoH anekTpoMaruuTHON uHAYKIMN Dapanes. [Ipasuio Jlenna.

30. SBnenue caMoOMHAYKIMU. HIYKTUBHOCTD. PacueT MHAYKTUBHOCTH OECKOHEYHOTO COJICHOU 1A, DHEePrust
MarHuTHOTO TOJIS

Ilepeuens meopemuueckux eonpocos K 3kzameny (1 Kypc, nemuasn ceccus)

1. TepMOAMHAMUYECKUN U CTATUCTUYECKHI CITOCOOBI OMUCAHUSI MaKpOCHCTEM. MOJIeNb UealbHOTO Ta3a.
YpaBHEHHE COCTOSHUS UACATBLHOTO ra3a.

2. IlonsTHE cTeneHeit cBOOObI MOJIEKYIBI. Teopema 0 paBHOpACIpeeIeHUH SHEPT U IO CTETIEHSIM CBOOOIBI.
3. BHyTpeHHss sHeprus Kak QyHKIUs cocTosiHUS cucTeMbl. [lepBoe Hayaio TepMOIMHAMUKH.

4. Pabora kak QyHKIus npouecca. M3oxopuueckuit, 1300apuuecKuit 1 N30T€PMUUYECKHUI MPOLIECCHI.

5. IlonsiTHe TernoeMKOCTH. TerIoeMKOCTh PU N30XOPUUYECKOM U n300apudeckoM mpotueccax. [loctosHnas
annabatel. AarabaTH4ecKuil mpoiecc.

6. Bropoe nHauano repmoannamuku. @opmynupoBku Knaysuyca n KenpBuHa.

7. Huxmuaeckwuii npouecc. Koaddumment nmonesnoro aeicteus terioBoit mamuuel. [{ukn Kapro.

8. [Ipobnema HEOOPATUMOCTH TETUIOBBIX MPOIECCOB. DHTPOIHS CHCTEMBI U €e cBoMcTBa. Teopema HepHcera.
9. OCHOBHBIE XapaKTEPUCTUKH IIEKTPOMArHUTHOU BOHBI. [1Ikana sjexkTpoMarHuTHEIX BOJIH. OCOOEHHOCTH
ONTHYECKOTO JIHaIa30Ha.

10. MaTepdepennus cBeToBbIX BosH. KorepentHOCTh. OmnbIT FOHTA.

11. OnTrueckast pa3HOCTh X0/1a. Y CJIOBUSI MAKCUMyMa M MUHUMYyMa TPU UHTEPhEPEHITNN.

12. UnTepdepeniius B TOHKUX TUIEHKAX.

13. SIBnenue nudpaxkuuu. Judpaxnus Openens Ha Kpyriom orBepcTrr. 30HbI Openens.
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14. Iudpakuus Opaynrodepa Ha y3KOH MPSIMOITUHEHHON ILIENH.

15. lndpakuuonHas pemeérka.

16. EcrecTBeHHBIN U NOASPU30BaHHbIN CBET. 3aKkoH Mastoca.

17. TennoBoe uznydenue tena. 3akod Credana-bonbnmana. 3akon cmemenus Buna. ['nnoresa [Tnanka.

18. ®oroaddexr. 3akons CtoneroBa. Popmyna DUHIITEHHA.

19. ®otonsl. [JaBnenue cBera. KopmyckynsipHO-BOJIHOBOI Tyaqu3M CBETa.

20. Paccestane ¢otoHa Ha cBoOOAHOM 3ekTpone. Dopmyna KommnToHa.

21. BonHoBsIe cBoiicTBa yacTull. [{nrHa BonHbI e bpoiins. DkcrepruMeHTaIbHbIe TOATBEPIKICHUS TUIIOTE3bI
ne bpors.

22. Ilpunuun HeonpeaeneHHoctu. CooTHoIIEeHUE HeomnpenenenHocteil ['eizenbepra. OcobenHocTu npouecca
M3MEpEHUs B KBAHTOBOW MEXaHUKE.

23. IlnanerapHas mozens atoMma. [loctynatel bopa. KBantoBanue snepruu Bog0po0noA00HONH CUCTEMBI.
24. N3nydyenne BOAOpoI0no00HbIX ciucTeM. CIieKTpaibHBIE Cepuu aToMa Botopoaa. O6o0meHHas hopmyria
banemepa.

25. SIBnenue paguoaktuBHOCTU. OCHOBHOM 3aKOH pajuoakTUBHOro pacnaza. [locrosiunas pacnaga. [lepuos
noJiypacnaja.

26. CocTaB 1 XapakTepUCTUKU aTOMHOTrO sipa. KanenbHas mozaens. Pasmep siipa.

27. Macca u 3Heprust CBsi3u aTOMHOTO s1/ipa. 3aBUCUMOCTD Y/I€JIbHOW SHEPTHS CBSI3U OT MacCOBOTO YHUCIIA.
Ob6onoueuHas MOJIENb s/Ipa.

28. SlnepHble peakuuu. JHEPrus peakuuy. Peakuyu geneHus 1 cCuHTe3a saep.

Ilpumepnolii nepeuens npakmuueckux 3a0aHuil 014 3a4éma

- _ 2\: "
- JIBr>KeHHEe MaTepualbHOW TOYKHU 33JaHO YPaBHEHHEM r(t) =(A+Bt)i+Ctj , Tie A=10 m, B=-5 m/c ? ,

. v a v
C=10 wm/c. Haiitu nns mMomenTta BpemeHu t=1 c V(). at) , BBIYUCIUTH MOAYJb CKOPOCTH H, MOYJIb

q
YCKOpEHUS ‘ , TAHTEHITNATBHOE YCKOPEHHe o+ | HOpMalbHOE YCKOpeHHe on .

— Komeco Bpamtaercsi ¢ gactoroit N=5¢"". TTox aeficTBHEM CHII TPEHHS OHO OCTAHOBHJIOCH uepe3 Al=lwun
Omnpenenuts yriooe yckopenue ¢ u uncino N 060poToB, KOTOPOE CENAEeT KOJIECO 3a ITO BPEMSL.

— Dbpycok Maccoi 2 Kr CKOJIB3WUT IO FOPU30HTAIIBHON IMOBEPXHOCTH MO JEMCTBHEM Ipy3a maccou 0,5 kr,
MPUKPETJIEHHOTO K KOHIy HEpacTsLDKUMOM HUTH, IEPEKUHYTON uepe3 HenmoABHKHBINA O10k. Koadduurent
TpeHus opycka o nmosepxHocTs 0,1. HaifTu yckopeHue ABMKEHUS Tejla U CUIly HaTshKeHUs HUTH. Maccamu
0JI0Ka M HUTH, a TAK)Ke TPEHHEM B OJIOKE IpeHeOpeyb.
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OmnpenenuTh MOMEHT MHEPIMH TOHKOTO OJHOPOIHOrO cTepxkHs mmuHHOU |= 30 cM u maccoit m= 100 r
OTHOCUTEJIBHO OCH, NEPIEHIUKYJISIPHONW CTEP)KHIO M MPOXOASLIEH Yepe3 TOUKY, OTCTOSALIYI0 OT KOHLA
cTepkHs Ha 1/3 ero JUIMHBL.

lapuk maccoit m= 100 r yman ¢ BbICOTBI h=2,5 M Ha TOPU3OHTAJIBHYIO IUIUTY, Macca KOTOPOH MHOTIO
OoJbllle Macchl LIapuKa, U OTCKOYMJ OT Hee BBepX. CuuTas ynap aOCOJIOTHO YIPYrHM, ONPEAENINTh
UMITYJIbC P, TIOJyYEHHBIN IUITUTOM.

BepTHkanbHO pacrofioKEeHHBIH OJHOPOIHBIN CTepxeHb Macchl M = 1 kr u amuebel | = 1 M Moxer
BpalllaThCsl BOKPYT CBOETO BEPXHEro KOHIA. B HMKHUI KOHEL CTepKH Iolana, 3acCTpsiB, TOPU3OHTAIBHO
nereBilas myas maccsl M = 10 r, B pe3ynapTaTe 4ero CTEpKEHb OTKJIOHWICS Ha yroa o = 15. Cuwnras
M<<M, HaliTu CKOPOCTb JIETEBIIEH TyJIN

Onpenenuts HaNpsHDKEHHOCTh AJIEKTPOCTaTUYECKOro noisi E B 1ieHTpe KBajpaTa cO CTOPOHOM a, eciu B
TpEX BEPIUMHAX KBaJpaTa HAXOAATCS OJMHAKOBBIE TOUEUHBIE 3apsiabl (

ToHKast HUTb COrHyTa B IOJYOKPY)KHOCTb M 3apsbkKe€Ha TakK, 4TO 3JIEKTPUYECKUH 3apsii paBHOMEPHO
pacnpezeneH no ee anuHe. KakoB paauyc 3TOH MOJYOKPYKHOCTH, €CJIM M3BECTHO, UYTO B IIEHTpPE €€
KPUBHU3HBI HanpspkeHHoCTh o 10 kB/M, a morenman 630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conporuBnenus R1=10 Om, R2=20 Om u R=5,0 Om. Buyrpennue
COIIPOTHUBIIEHUS] HICTOUHUKOB NMpeHeOpexuMo Maiel. Onpeaenurte: 1) 3HaUeHUE U HallpaBlIeHUE TOKa Yyepes
conpoTtusiieHue R; 2) TemioByto MOITHOCTh, KOTOPast BbIAEISAETCS HAa CONpOTUBIeHUH R.?

Kakum nomkHO ObITH compoTuBieHHe R anekrpuyeckoi 1enu, n300pakeHHOW Ha PUCYHKE, YTOOBI TOK,
TeKymuii mo Hemy Obu1 paBeH [=0,5 A, eciu C=5 mx®, U=200 B, yactota nepemennoro toka v=100 I'r1?
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C R
—
I:. . ,:I
Tok [=100A Teder Mo TOHKOMY INPOBOJHUKY, M30THYTOMY TaK, Kak II0Ka3aHO Ha pucyHke. Haiitu

MHAYKIUI0 B MarauTHoro noiist B Touke O KOHTYpa, €Clid painyC U30THYTOM YacTu npoBogHuka R=0,1 m,
a cropoHa kBajpara a=0,2 m

E
Ao
e 0/
[To aByM mapaieibHBIM NPSMBIM IpoBoaaM IMHONM | = 1 M KakIgblii TEKyT OIUHAKOBBIC TOKH.
Paccrosare d mexay mpoBogamu paBHo 1 cm. Toku B3aumoseiictBytoT ¢ cwitoit F = 1 mH. Haiitu cuny
Toka | B mpoBomax

Karymika cocrout uz N = 75 BuUTkoB U umeer conpotusieHne R= 9 Om. MaruutHblii OTOK uepe3 ee
norepevyHoe ceueHue Mensercs no 3akony @ = kt , rne k= 1,2 mB6/c. Onpenenure: a) 3.1.c. UHAYKLINH,
BO3HUKAIOIIYIO B TOM KOHTYp€; 0) CHITy MHIYKIIMOHHOT'O TOKA; B) 3apsi, KOTOPBIA MPOTEUYET MO KOHTYPY
3a nepBbie 9 ¢ U3MEHEeHUs MOJIs.

DNEeKTpOH, yCcKopeHHbI HanpspbkeHrneM U=200 B, Biertaer B 0IHOPOAHOE MarHUTHOE IOJIE ¢ UHAYKLIHEN
B=0,7-10-4 Tn nepnesAUKyYIApHO CUIOBBIM JUHUAM. HailTh paguyc OKpy>KHOCTH, IO KOTOPON JBUKETCS
AIIEKTPOH B MArHUTHOM T10JI€ U TIEPUO]T €r0 BPAILLEHUS.

WNunyktuBHOCTh L Katymku (6e3 cepnaeunuka) paBHa 0,1 mI'H. Ilpu kakoit cune Toka | smeprus W

MarHuTHoOro nois pasHa 100 mMx/Jlx

IlpumepHnplit nepeuens npakmuueckux 3a0anuil 013 IK3amena

Onpenenutb cpeHEe 3HAYEHUE MOJHOM KMHETUYECKOW PHEPTUU OJHOW MOJEKYJIBl Telusl, KHCI0opoaa U
BOJASIHOTO napa mpu temmneparype T=400K.

Bonopon maccoit m=100 r Obur M300apHO HAarpeT Tak, 4TO O0OBEM €ro yBEeIW4YWics B N=3 pasa, 3aTem
BOZIOPO OB M30XOPHO OXJIAXKJIECH TaK, YTO €ro JIaBJIEHWE YMEHBITWIOCh B N=3 pa3a. Halitn nusmenenue
A'S sHTpOIHMHK B XOJI€ YKa3aHHBIX MPOIIECCOB.

Kakas pabota A coBeplaercsi pu U30TEPMUUECKOM PACIIMPEHUU BOJOPOIa MAacCOM M=5 T, B3STOTO NpU
temneparype T=290 K, ecu o0bem raza yBennuuBaercsi B TpH pasza?

A30T HarpeBayics NP IMMOCTOSTHHOM JIaBJIeHUU. EMy ObUTO cooOmieHo kKoimmaecTBO TerioThl Q = 21 kJIx.
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Ornpenenutb padoTy A, KOTOPYIO COBEPILIWI IIPU 3TOM T'a3, U u3MeHenne AU ero BHyTpeHHEN SHEPTHUU.
WneanpHas TeroBas MammHa padoraer mo nukiny Kapho. Temmeparypa temnootaatumka Ti= 500 K,
temriepatypa TerionpueMuuka To= 250 K. Onpenenuts Tepmuueckuit KITJ n nukna, a tTakke padoty A4;
pabouyero BeLIECTBA NPU U30TEPMUUECKOM PACUIMPEHUH, €CIU NPU U30TEPMUUYECKOM CKATUH COBEpLICHA
pabora A, = 70 [Ix

PaccTosiHue Mexay AByMs KOT€peHTHbIMU HcTOuHUKaMu cBeTa(A=0,5 mxkm) paBHo d=0,1 mm. PaccrosiHue
MEXIy MHTep(EepPEHIIMOHHBIMU MOJIOCAMH HA JKpaHE B CpelHEH YacTH MHTEp(EepeHIMOHHOW KapTHHBI
paBHO Ax=1,0 cM. OnipesenuTh paccTOsTHUE OT UCTOYHUKOB JI0 3KpaHa

[110CKOBBINYKIIAsl TMH3A BBITYKIOW CTOPOHOM JIEKUT HAa CTEKJISIHHOW IUTACTMHKE. B OTpaX€eHHOM CBeETe ¢
JUIMHON BOMHBI A = 0,6 MKM HaOmomaercss wHTepdepeHIMoHHas KaptuHa. CyuTas, 4YTO PagHyChl
UHTEp(EPEHIIMOHHBIX KOJeIl I MHOTO MEHbIIEe pajuyca KpuUBHU3HBI JHH3BI R=1,2 M, ompeaenute: a)
TOJILIMHY CJIOSl BO3AYyXa TaM, TJie BUAHO IIEpBOE CBETIIOE KoJbllo HbtoToHAa, 0) pajguyc nepBoro Kojiblia
Mexnay nAByMs IUIOCKONAPAJUIEIbHBIMU CTEKISIHHBIMM IUJJACTUHKAMM  IOJIOKWJIM OYE€Hb TOHKYIO
MIPOBOJIOYKY, PACIIOJIOKEHHYIO MapajuiebHO JIMHUM CONPUKOCHOBEHMS IUIACTMHOK M HAXOJAILIYIOCS Ha
pacctostnuu L=75 MM ot Hee. B oTpaxkeHHOM cBeTe ¢ JUIMHON BONMHBI A=0,5 MKM Ha BEpPXHEH IJIACTUHKE
BUJIHBI HHTEePPEPEHIIMOHHBIE TTONIOCkl. OTnpenenuTe JuaMeTp MomepeyHoro CeYeHUs MPOBOJIOYKH, €CIH Ha
npoTskeHnH a = 30 MM HacuuThIBaeTCsl m = 16 CBETJIBIX 1OJIOC

Ha mens mupunoit a = 0,05 MM majiaeT HOpMaJbHO MOHOXPOMATHYECKHI CBET C JUTMHON BOJHBI A = 0,6
MKM. OmpenenuTs yrojl ¢ MEXIy MEepBOHAYAJIbHBIM HAIpPABICHHEM IydyKa CBETa M HaIpaBJICHUEM Ha
YETBEPTYIO TEMHYIO JUPPAKIIMOHHYIO TOJIOCY

JudpakimonHas pelmieTka ycTaHOBIeHa Ha paccrosHuM 80 cM oT »kpaHa. Ha pemerky mamaer
MOHOXpOMaTHYEeCKU CBET ¢ IMHOW BoJHBI 0,65 MkM. Ha skpaHe paccTositHue MeXIy MakKCHUMyMaMu
NIEPBOr0 U BTOPOIO Mopsiika paBHO 5,2 cM. CKOJIBKO BCEr0 MakCMMyMOB 00pasyeT 3Ta JudpakiuOHHAs
pemerka?

UYepnoe Teno Harpenu ot temmepatypbl 600K go 2400K. Bo ckoipko pa3 yBenuuuiaach o0Iiast TerioBast
sHeprus, usnydaemas TenoM? Ha ckoilbko M3MEHMJIACch UIMHA BOJHBI, COOTBETCTBYIOIIAS MaKCUMYyMY
SHEPTUU U3ITYUEHUS U CIEKTPAIbHBIN COCTAB U3ITyUeHUs?

Onpenenuth HaUMEHBITUN 3a/ICPKUBAIOIINN TOTCHIINAI, HEOOXOIUMBIN ISl TIPEKPAIICHUsI SMUCCUH C
MOBEPXHOCTU (POTOKATOJA, €CIM OH OCBEUlaeTcs H3IydeHHeM c UIMHON BomHbl 0,4 MKM, a KpacHas
rpaHuIla s Marepuana katoaa pasta 0,67 Mkm
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— Ilpu ABWXKEHHM YacCTHIIBI BIOJIb OCH X CKOPOCTh €€ MOXKET OBITh ONpe/eieHa C TOYHOCTHIO (OIIMOKOM)
1o 1 cm/c. Haiitu HeonpeaeneHHOCTh KOOPAUHATHI, €CIIM YaCTHIIeH sBJsieTcs: 1) aJeKTpoH, 2) npoOuHKa
maccoii 0,1r

— Boruncaute paguycsl IepBbIX TPEX OPOUT DIEKTPOHA B aTOME BOAOPOAA

— Haiftu HamOONBIIYI0O ¥ HAMMEHBINYIO JUTMHBI BOJMH cepuu llamieHa B CreKTpe W3My4YCHHs BOJIOPOJA.

CpaBHI/ITB MMOJIYYCHHBIC 3HAYCHHUA C JJIMHAMU BOJIH BUAUMOI'O U3JTYyYCHHUA
192
— IlepBonavanbpHasg Macca HM30TONA MPUAMS 7 paBHA M = 5 T, NepuoJ mnoijiypacnaga 75 CyTOK.

Onpenenure, CKOIbKO siep pacnazercss 3a 1 cekyHay B 3ToM mnpenapare. CKOJIBKO aTOMOB 3TOrO
npemnapara octanercs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHHUTCS aKTUBHOCTH Ipernapara 3a 3To Bpemsi?

— B nenrpe conHua npoTekaeT TepMosiiepHas peakiys CUHTe3a relius U3 BOAOPOAA, B KOTOPOH U3 YeThIpex
IpOTOHOB oOpasyercs sjapo He' m nBa mo3urpona. 3anuiuute 3Ty peakuuto. Kakue emre yacTuibl
00pa3yroTcs B HEM?

—  Kakoe xommaectBo U «BbIropaeTy 3a Toj1 B s/IEPHOM PeaKTope ¢ dIeKTpHUYecKkoil MomuocTsio 1 BT n
K.IL.4. 38%? Cuurare, 4TO pacnajg saep ypaHa IOJ JIEHCTBUEM TEIUIOBBIX HEMTPOHOB MPHUBOIUT K
00pa30BaHUIO U30TONOB KCeHOHA-141, cTpoHINA-92 U TpeX BTOPUYHBIX HEUTPOHOB.

OO0mas 1 HeOpraHu4vecKasi XuMust

OIlK-1.1

Ucnonb3yer
€CTECTBEHHOHAYYHbIE 3aKOHBI U
MIPUHIUIIEI IIPYA PELICHUNA
MPAKTUYECKUX 3a1a4

Teopernueckrie BOPOCHI

—OCHOBHBIE TIOHATHS aTOMHO-MOJIEKYJISIPHOTO YYEHHs: aTOM, MOJIEKYJa, XMMHUYECKUN JJIEMEHT, IIPOCTOE U
CJIO’KHOE BEIIEeCTBO, XUMHUUecKas (hopmyIa.

—3akon ABorajapo. Yucno ABoraapo. MonekyinspHas U MOJIsIpHas Macchl. MoJib Kak €IUHHUIIA KOJIWYECTBA
BELIECTBA.

—OHTaJIbNUA CHCTEMBL. OJK30- M DHAOTEPMHUYECKHME IIPOLECCHl. 3akoH I'ecca, clneacTBUs U3 HErO.
TepMoxumuuecknue ypaBHEHHUS.

—OnTponus, e€ (usuueckuit cmbica. M3MeHeHne SHTPONUU B M30JMPOBAHHBIX CHUCTeMax. BTopoil 3akoH
TEPMOANHAMHUKH.

—CBobOoanast sHeprusi ['mb0ca u e€ M3MeHeHME B XHMMHUYECKHX Iporeccax. HampaBieHne XHUMHUYECKHUX
IIPOLIECCOB.

—Xumuueckass KMHETUKA. VICTHHHAs M cpelHsAs CKOPOCTh XUMUYECKUX peakiuil. PakTophl, BIMIOIIME Ha
CKOPOCTb XUMHUYECKOH PEAKIINH.
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—3aBUCHMOCTb CKOPOCTH peakiuu oT remnepatypsl. [Ipasuno Bant-I'odda. YpaBuenue Appennyca.

—PerynupoBanusi CKOpPOCTM peakUMH C T[OMOILBIO KaTalu3aTopoB. AKTHBHBIE MOJIEKYJIbl. OHEPIHs
AKTUBALUU PEAKLIMH..

—Xumuueckoe paBHoBecue. OOpatumble M HeoOpaTuMble peakuuu. KoHcraHTa paBHOBecHs, €€ CBS3b C
n3MeHeHueM sHeprun [ uoo6ca peakmum.

—Xumuueckoe paBHoBecue. Casur xumudeckoro paBHoBecus. Ilpunnun Jle-Illarense. Binsiaue
KOHLEHTpalUi BEIIECTB, AABJICHUS, TEMIIEpaTypbl Ha CABUI paBHOBecus. Poiib KaranusaTopoB mpu
JOCTUKEHUH CUCTEMAMH COCTOSHUS XMMUYECKOIO PABHOBECHS.

—PactBopsl. CriocoObI BEIpaXXeHUST KOHIIEHTPAIIUU PacTBOPOB.

—PactBops! anekTposnntoB. CTENneHb M KOHCTAHTA 3JIEKTPOJIUTHUECKON AMCCOIMalMK. 3aKOH pa30aBiIeHUS
OctBanpaa.

—Jlucconuanusi KuciaoT, OCHOBaHUH, cojieil. AM(pOTEpHBIE AIEKTPOIUTHI.

—PactBopumocTs. [IponsBenenne pacTBOPUMOCTH. Y CJIOBHE 00pa30BaHUsI U PACTBOPEHHUS OCAIKOB.

—uccounanus Boabl. MonHoe npousBeaeHue Boabl. pH.

—I'maponus coneii. CreneHps M KOHCTAHTa TUAPOIIN3A.

—Ctpoenue aroma. KoprmyckynasipHO- BOJHOBOM Jyaiau3M »3JEKTPOHA, MPHUHIMII HEOIpPeIeIeHHOCTH
KBanToBo-Mexannueckoe oObsICHEHUE CTPOCHUS aTOMA.

—BonnoBas ¢yukuus. Ypasuenue lllpeaunrepa. KBanToBble umcna, ux (u3MyecKuil cMbIci. ATOMHBIE
op6utanu (AO) 1 UX pPacMoI0KEHHE B IPOCTPAHCTRBE.

—MHOro31eKTpoHHbBIE aTOMBbI. [IpUHIIMITBI TOCTPOEHUS ANIEKTPOHHOM o0onouku: nmpuniun Ilaynu, npaBuio
Kineukosckoro, npasuio I'yHna.

—Ilepuonnueckas cucrema snementoB J[.M.Menneneesa (IIC3) u anekrpoHHas cTpykrypa aToMoB. [Ipuunna
MEPUONYECKOI0 U3MEHEHUS CBOICTB 3JIEMEHTOB.

—OKUCIUTETBHO-BOCCTAHOBUTEIIBHBIE CBOICTBa BELIECTB. Knaccudukanus OKHUCJIUTEIBHO-
BOCCTAaHOBUTENBbHBIX PEAKLIUN.

—DNeKTpOXUMHYECKUE CUCTEMBL. 3aKOHbI Dapanes. DNeKTpOAHBINA TOTEHIUAL.

—I"anpBaHNYECKUH DIIEMEHT.

—JNEeKTPOXUMHUYECKHUE CUCTEMBI: AJIEKTPOJIU3 PACIIaBOB U PACTBOPOB. AHOJIHBIN M KaTOTHBIA MPOIIECCHI .
[IpumeHneHnue aneKTponn3a.

—Koppo3sus. Bunbl koppo3un. CriocoOb! 3a1IUThl METAIJIOB OT KOPPO3HH.
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Tecmul
1. CranpaptHbie TeIUIOBbIE 3P GEKTHI MPUHATO 0003HAYATH:
a) AUct B) Q 1013°"
6) AHozgg F) AHct
2. Kakwue U3 mpuBeIeHHBIX PEAKIIUi SBISIOTCS YHIOTCPMUICCKIUMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I)x/Monb
0) H,+4/2 0,=H,0, AH = -242 K]I»/Mob
B) 1/2 N2+ 1/2 O, =NO , AH = 90 KI>x/Mo01b
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I>/moib
3. Kak uaMmeHsieTcst SHTpOIHS IIPH Pa3JIOKEHUH KapOoHaTa KaIbIus?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbILIaeTCs I') HE 3HAIO

4. CKOpOCTb XUMHUYECKOU PEAKIIUHU — ITO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOHBIX BELIECTB

0) M3MEHEHHUE KOJIMYECTBA BEIIECTBA PEAreHTOB (MJIM MPOAYKTOB) PEAaKLMU B €AUHUILY BPEMEHH B €AMHUIIE
o0Bbema

B) KOJIMUECTBO BEIIECTBA MPOJYKTOB PEAKIIMK K MOMEHTY OKOHYaHMS PEaKIIUU

5. B Kkakux eJMHUIAX BBIPAKAETCS CKOPOCTh XUMUYECKOH peaKkiuu?

a) mosib 1—1c -1

0) Oe3pa3zmepHast BeIMUUHA

B) MOJIB” ¢

6. Ot kakux (aKTOPOB 3aBUCHT CKOPOCTh XUMHUYECKUX PEAKITHNA?

a) OT IPUPO/IbI PEarnpyIOLINX BEIIECTB

0) OT TeMIepaTypbl

B) OT 00beMa peaKkIMOHHOTO cCoCcy/a

7. .3nauenne PH 0,1 M pactBopa HCIO4 paBHo

1)1 2)2 3)11 4) 13

8. [nsa momamnenus ruaponusa xiopuaa xpoma (I1I) crexyer

J00aBUTD COJISTHYIO KUCIIOTY

N00aBUTH IIENIOYb

pa30aBUTh PacTBOP BOAOH
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IIOBBICUTB TEMIIEPATYPY
9. CreneHu OKMCIEHHUS KUCIOPO/Ia a) B BOJE U 0) B IEPOKCHJIE BOJOPOA COOTBETCTBEHHO PABHHI ...
a)—2;0)—2
a)—2;0)+2
a)—2;0)—1
10. ITepmanranar kanaust B OBP, npoTekaromux B KUCIIO# cpe/ie, BOCCTaHABINBACTCS [0 ...
KatrnoHa Mn2+
MaHranat-uona MnO42—
okcuaa mapranua (II) MnO
11.
XHMHUeCKOe MOHATHE «KOTHYEeCTBO BelecTBa» 0003HAUAeT:
1) nopuHio BelmecTra, HIMEPEHHYI0 B MO/IAX: 2) Maccy BelecTsa;
3) 6*10%* CcTPYKTYPHBIX UACTHII BeNIeCTBA; 4) UHCIIO MOJI@KY/T BeIecTRa.
OIIK-1.2 Pemaer crangapthele | OmpenenuTe TEPMOAMHAMHUYECKYIO BO3MOXKHOCTh —mporekaHms peakmun CaOyy + 2 Cyy =

npoeCcCHOHABHBIC  33aJlaydl ¢
MIPUMEHEHHUEM OOIIEUHKEHEPHBIX
3HaHUH

= CaC; (¢ + CO(r), AH; = 460 x/I>x mpu cTaHIapTHBIX yclnoBusAX. PaccunTaiite Temneparypy Hadala peaklu,
ecin S(Ca0)=38 JIx/monb K; S(C)=6 Ix/mons-K; S(CaCy)= 70 JIx/mons-K;  S(CO)=197 Ix/mons K.
—Omnwumure paboty ragpBanndeckoro snemerTa: Co|CoCl; || AuCls| Au

Ykaxure:

o 3JIEKTPOIHBIE TIPOLIECCHI

o TOKOOOPAa3yIOUIYIO PEaKLIUIO

o 3JEKTPOIHBIE TOTEHIINAIIBI

o 9JIEKTPOABMKYIIYIO CHIIY IIPU CTAHIAPTHBIX YCIOBUSX
—Peakuus uaer mo ypasrernio: 4NH;z (r) +504(r) = 4 NO(r) + 6H,0(r), AH’; <0.
Hanmmmre

o BripaxkeHue ckopocTH MpsiIMOil 1 00paTHON peakuu

o BrIpaxeHue KOHCTaHThI pAaBHOBECHS

VYKaXuTe HAIPaBICHUE CMEILEHUs PABHOBECHS:

o A) npy NOBBILIEHUH JABJICHMUS,

o b) npu ymMeHbIIICHUH TeMIIepaTyphl.




Koo

Hnouxamop oocmudicenus

MHOMI;CZWZOP KomMnemeHnyuu OueHOI{Hble cpe()cmea
HaganbHble KOHIIEHTpALUH MCXOIHBIX BemiecTB B peakuuu: 2 SOz ) + Oy () = 2 SOz (v 6bu1H paBHbl 1,8
Mous/11 SO u 2,4 Monb/11 O2. Bo cKOIBKO pa3 H3MEHUTCSA CKOPOCTh PEAKLIMH K MOMEHTY, KOI/Jja IpOpearupyeT
0,8 moap/1 SO,?
—3aKOHYHUTE MOJIEKYJISPHOE M COCTABBTE COKPALIEHHOE MOHHO-MOJIEKYJISIPHOE yPABHEHHE I PEAKIIMM:

Pb(OH), + HNOz=...; Pb(OH), + KOH=....

MnS + H,SO; —, Fe(OH)3 + NaOH —, NH,Cl + KOH —.
Hamnucars ypaBHEHHUs peakivii THAPOIN3a B MOJIeKysspHoM 1 noHHOM Buje: CrCls, NaNOs, K;COs.
CocTaBbTe ypaBHEHUs OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI:
KMnQO4 + NaNO, + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.
Hapucyiite sHepreTnueckyro quarpaMmy Xojaa XUMHYecKoil peakumu. JlaiiTe K Hel NOSACHEHHUS. YKaXuTe
SHEPIUI0 AKTUBAILMU PEAKIIUH.
3anMIINTe ypaBHEHUS DJIEKTPOJIMTHYECKOW IMCCOLMALIMM KHMCIIOT, OCHOBAaHMH, cCOJeH, aMQpOTEpHBIX
T'UAPOKCHIOB.
[Tonp3ysace Tabuuel pacTBOPUMOCTH, IIPUBEANTE IPUMEPBI TPEX BEIIECTB, KOTOPHIE B paCTBOPax 00pa3yroT
Cylb(ar- HOHBI. 3alMIINTE YPaBHEHHs DJIEKTPOJIUTUYECKOM AUCCONMAUK ATUX BELIECTB.

OIIK-1.3 ITpumensier meronel | g peakuquu CHy n + COp; p = 2 CO )y + 2 Hp (p ompenenure BO3MOXKHOE HaIPaBICHUE

MOZENUPOBAHUS 1 | CAMOTIPOM3BOBHOTO TEUCHHsS PEaKIMU MPH CTAHIAPTHBIX YCIOBHAX 1 mpu Temmeparype T =927°C, ecin

MAaTeMaTHYCCKOro aHajlim3a I
pemicHud 3aaa4 TEOPECTHYCCKOIO
" NPUKIIAAHOT'O XapaKTepa

TeroBoi 3((eKT peakiuu A0 33aJaHHON TemIepaTrypbl HE H3MEHHMTCS. YKaXHUTe: a) BBLACISACTCS WU
MOTJIONIAeTCS PHEPrusl B XOJ€ peakuuu; O) NMpUYMHY HaWJEHHOrOo W3MEHEeHHWs SHTponuu. Paccuuraiite
TEMIIEPATYpPY Hayana peakLnu.

BrIpasute uepe3 KOHIEHTPALUH PEareHTOB KOHCTAHThI paBHOBECHs cleqyromux peakiuit Nory + 3 Hopy = 2
NH;3, AH = -92,2 k/Ix. YkakuTe HanpaBlIeHUE CMEIIEHUs] XUMUYECKOTO PaBHOBECUS ITUX PEaKLMil: a) MpU
MOHW)KEHUU TEMIIepaTyphbl, €CIU JaBJIEHUE MOCTOSIHHO; 0) IpU MOBBILICHUH JABJICHUS, €CIM TeMIeparypa
MIOCTOSIHHA.

['oMoreHHast peakiys NpoTeKaeT 1o ypaBHeHHI0 Hy ) + |2 () = 2 Hl (. HauanbHas koHIeHTpanus Bogopoaa
2,1 monw/n, noga 1,5 monb/n. Bo CKONBKO pa3 U3MEHHUTCS CKOPOCTh peakiuu, Koraa mpopearupyer 30%
BOI0pOIa?

CKOJIBKO MWITHIUTPOB 96%-HOrO pacTBOpa CEpHOM KHUCIOTHI ¢ IUIOTHOCThIO 1,84 r/mnm motpebyercs s
npurorosieHus 2 1 0,25M pactBopa?

Kakue n3 cnenyronmx coneid moasepratrorcs ruaponnsy: NapSiOz. Cu(NOs),. KBr? CocraBbTe MOHHBIE U
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MOJIEKYJIIPHBIE YpaBHEHHS THIpOJih3a COOTBeTCTBYromUX coiieid. Kakoe 3nauenue pH (< wiu> 7) umeror
pPacTBOPHI ATUX COJICH?
PaccuuTaiiTe SJEKTPOABMKYIIYI0 CHUJIYy M OIPEACIUTEe HAIpaBJICHUE CaMONPOU3BOJILHOTO MPOTEKAHUS
peaKuuu TMpU  CTAaHJAPTHBIX  YCJOBHSX, MCHOJb3Yysl 3HAYEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
norenimanos HJ + Hz;PO, — J, + H3PO3 + H,0.

6. Ha OCHOBAHHH NepHOAYecKOft TaC/MHULl OXaPaKTepH2yiiTe XHMHUSCKHE 31eMEHTR ¢

MOPAIKOBBIMH HOMepaMH 21 it 34: CTpoeHHe aToMa (3apal A1pa: COCTAB A7Ipa. 'HCIO 3TeKTPOHOR,

YHEPreTHUeCKHX YPOBHEN H MOIVPOBHeIT; Y1eKTpoHHan dopmyta), GOPMYITE B XHMHYECKH

XApakTep COeUHEeHH { BRICHIEro OKCIaa 1 THAPOKCHIA. BOAOPOIHAIX COeJIHHEeHH ).
[IpuBenute cXembl DJIEKTPOJHBIX MPOIECCOB U MOJEKYJISIPHBIE YpPaBHEHMs peakUuid, MPOTEKAIONINX IPU
JIEKTPOXUMUYECKON Koppo3um ranbBaHomapel Co/Ni: a) B KuCIOW cpene; 0) BO BIaXHOM BO3IyXE.
Onpenenure yObUIb Macchl aHOJa MPH KOPPO3UHM B KHUCIOH cpene 3a 20 MHH, €CH CKOPOCTh KOPPO3UHU
cocraBmia 0,01 r/q.

CocTaBbTe 2JEKTPOHHO-UOHHBIE YPAaBHEHHUS 3JICKTPOAHBIX MPOIECCOB (AHOJ WHEPTHBIM) U MOJIEKYISIPHOE
YpaBHCHHE PEaKIUU, TMPOUCXOAAIeH npu 3nekTponm3e pactBopa CoSO, Bemuucnure (akTudeckoe
KOJIMYECTBO MeTajlia, Mojay4eHHoro Ha karoje mpu snektponuse Co(NOs),, eciu 37eKTponu3 npoBOAWINA B
TedeHuu |1 4. Beixon Meramia o Toky coctaBuil 85%. YKaXuTe BO3MOXKHBIE IPUUYMHBI YMEHBIIEHUS BBIXOAA
MeETaslIa 10 CPABHEHUIO C PACUETHBIM.
[IpoBecTn aHanu3 BAUSHUS KOHIICHTPAIIMA HA CKOPOCTh XUMHUECKOW peaKInu
Na;S;03 + H,SO4 = S + SO, + NapSO4 + H20 mo sxcneprMeHTanbHBIM TaHHBIM.

Homep | O0beM, Ma Konnentpan | Bpewms CkopocTb
onbita | Na,S;03 | H,O H,SO, | msa NaxS;03, | mosiBieH | peakuuw,
10 monb/1 us 102, ¢t
MYTH, C
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5

Ilo JaHHBIM Ta6JII/I]_U:I MMOCTPOUTH T pa(bI/IK 3aBUCUMOCTH CKOPOCTH PCAKIMU OT KOHLCHTpAaHNN TI/IOCYHB(I)aTa
HaTpus, C)Ie.)'[aTI) BBIBOJI O 3aBUCUMOCTH CKOPOCTH PCAKIIMU OT KOHOCHTpaUun TI/IOCy.]'H)(l)aTa HaTpus.
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8. B 250 r pacTBOpa IMOBAapeHHOH COIH ¢ MaccoBOil Homneil 8% pacTBOPHIH 15 I TOTO e BelllecTBa.
PaccunTaiiTe MacCy COIH B IIOJIYUYEHHOM PacTBOpe.
12. B COOTBETCTBHH C TePMOXHMHUYECKHM YpPaBHEHHEM peaKIHH
2CO0n=CO2n+ C () +173 K1k
paccuHTaiiTe. CKOIBKO BELIEIHIOCE TEILIOTHL, KOIIa IIpopearuposano 13 1 (H.y.) yrapHoro rasa.

HauepTraresibHasi reoMeTpus 1 KOMIbIOTEPHAs

rpajpuka

OIIK-1.1

Hcnone3yer
€CTECTBEHHOHAYYHBIE 3aKOHBI U
MPUHLUIIBI IPU PEIIEHUHN
MPAaKTUYECKUX 33724

Ilepeuenv meopemuueckux 60nPOCo8 0 NOO2OMOBKU K IK3AMEHY

— Ilpeamer u Merox HauepraTelbHOW TreoMmeTpuu. lLleHTpanbHOE M NapauieNbHOE, KOCOYrOJIbHOE U
OpPTOrOHAJILHOE IPOCLIUPOBAHUE.

— Omop Monka (KOMIUIEKCHBIM YepTexk) TOUKH, €r0 3aKOHOMEPHOCTH.

— AOCOII0THBIE KOOpAMHATBI TOUKU. OTHOCUTEIbHBIE KOOPAUHATHI TOUKHU. [IpuBecTn nmpumep noctpoeHus
TOYKH, 3a/laHHOM aOCOTIOTHBIMU U OTHOCUTEIbHBIMUA KOOPJUHATAMH.

— IlpsmMble 00111€T0 ¥ YACTHOTO MOJIOXKEHUS: 3a/laHie Ha 31tope MoHxka.

— BzanMHOe moOJOXKEHHE MpSAMBIX: H300pakeHHMe Ha uepTexxe MOHXKa, ompeaeneHre BUIUMOCTH
CKPEIIHBAIOIINXCS MPAMBIX ¢ IOMOIIBbI0 KOHKYPUPYIOLIINX TOYEK.

— Ilnockoctu oOmiero monoxeHus:: crnocoObl 3afaHus Ha ueprexe Momxka. IlocTtpoeHue mnpsimoir B
IUIOCKOCTH, YCIOBHE IPUHAAJIEKHOCTU TOUKH IIOCKOCTH.

— IlockoCTH YaCTHOTO MOJIOKEHHS: TPOSLUPYIOLIUE, YPOBHSA, X N300pa’keHue Ha uepTexe MoHxka.

— MHororpaHHuku: 3aJaHue Ha ueprexxe MoHXka, ompeneraeHHe BHAMMOCTH pedep Ha IUIOCKOCTSIX
MPOEKIMHA. Y CcI0BHE NPUHAIICKHOCTH TOYKU MOBEPXHOCTH MHOTOI'PAaHHUKA, ONpEENIEHUE €€ BUIUMOCTH
HAa TUIOCKOCTSX IPOEKIUH.

— CeueHue MHOTOIpaHHUKA IJI0CKOCTRIO. [TocTpoenus purypsl cedenus mpoenrpyromei miocKOCTbhIO.

— IloBepxHocTH BpalleHHUs: 3a/JaHue Ha depTerke MoHa odepkaMu. YcCJIOBHE NMPHUHAJJICKHOCTH TOYKU
MOBEPXHOCTHU BpalllEHUSI.

— CeueHus IPSMOTO KPYroBOTO IIHIHHAPA.

— Konnueckue ceuenus. [locTpouTs Tpu NpOEKIIUH CEUSHHS KOHYCA.

— Ceuenue cepbl. [IocTpouTh TPU MPOSKIMK CeYeHUS cHepbl MPOSUUPYIOLICH TIOCKOCTHIO.

— Enunas cucrema xoncrpykropckoit qokymernrtanuu (ECKJI). TOCT 2.301-68 ®opmarer. [OCT 2.302-68
Macmtabsl. 'OCT 2.303-68 JIunuu yeprexxa. OCT 2.304-81 [pudtel yepTexHbIE.
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Enunas cucrema korcrpykropckoit nokymentanuu (ECKJI). TOCT 2.305 — 2008. Buapl: knaccudukanus,
0003HauCHHUS.

Enunas cucrema koncrpykropcekoit mokymentanuu (ECKJ) 'OCT 2.305-2008. Pa3pessr: knaccuduxanus,
0003HaYeHHUS.

Enunas cucrema koHcTpyktopckoit — gokymentamuu (ECKJ) T'OCT 2.305-2008. Ceuenus:
Kiaccugukanus, 0003HaueHs. BEIHOCHBIE 3JIEMEHTHI.

Enunas cucrema koHctpykTopckoii mokymentanuu (ECKJ) T'OCT 2.305-2008. VYcnoBHoctu u
YIPOIICHHUS.

['OCT 2.306-68 O603HaueHus rpaduyeckue MaTepraIoB U MpaBUIa MX HAHECEHHSI Ha YepTexkax.

I'OCT 2.307-2011. Hanecenue pa3mMepoB u MpeeabHbIX OTKIOHEHUH. O0nacTh npuMeHeHus. TepMUHbI U
onpezenenusi. OCHOBHbIE MONOXKeHHs. TpeOoBaHUsS K HAHECEHUIO Pa3MEPOB.

OIIK-1.2

Pemraer CTaH/IApTHBIC
npodeccuoHanbHble  3a7aud  C
MIPUMEHEHUEM OOIIEUHKEHEPHBIX
3HAaHUU

IIpumepnvie npaxmuueckue 3a0anus.
[To HarnsiiHOMY M300paXKEHHUIO TOCTPOUTH KOMIUIEKCHBIIN YepTekK JAeTalH.

BuInomHUTE U 0003HAYUTH CIIOKHBII CTyrIeHLIaTHﬁ pa3pe3
BuInoIHUTE U 0003HAYUTE CIIOXKHBIN JJOMaHbIN pa3pe3

- HOCTpOI/ITB BUJ CJICBA, MPSIMOYT'OJIbHYIO U3OMCTPUIO ACTAJIN
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|
— 3anucaTh B TaOJULbI HA3BAaHUS KPUBBIX, [TOJYYEHHBIX B CEUCHUSX 3a/IaHHBIX TOBEPXHOCTEN BpaLLCHUs
Al
OIIK-1.3 IIpumenser METOJIBI Ilpumepnvie KomnieKkcHbvle 3a0AHUA C UCNONBIOGAHUECM KOMNbIOMEPHOU ZPAPUKU 0114 PeuieHu
MOICIMPOBAHUA " ITocTpOnTh TPEXMEPHYIO MOJEIb 3aJaHUS.

MAaTeMaTHYCCKOro aHajlm3a I
pemieHud 3aaa4 TEOPETHYCCKOTO
" INPUKIIAAHOT'O XapaKTepa

Ha ocHoBanuu TpexmMepHOW MOJENH BBIMOJHUTH ACCOIMATHUBHBIA YEPTEXK, COCTOSIIIMK U3 3 BHJIOB,
HEO0OXOAUMBIX pa3pe3oB. 3ananue BoIMOTHUTE B CAIIP Ha dopmare A3 B macmtabe 2:1.

[TocTpouTh TpeXMEpHYIO MOJIETh IIapa ¢ BEIPE30M 33/IaHHBIMH IIOCKOCTAMU. [1oTyduTh accormaTUBHBIN
yepTek MoAenu (3 mpoekiun), 0003HAUUTh XapaKTEePHbIE TOYKU JIMHUN CeYeHUs. 3a/laHue BHIMOTHUTH Ha
dbopmare A3 B macmtade 2:1.
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OIIK-1.1 Ucnosnb3yer [IpumepHBIil NEPEUEHb TEOPETUUECKUX BOIIPOCOB JIsA MOJATOTOBKH K 3a4ETy:
€CTeCTBCHHOHAYYHBIC 3aKOHBI U | — CTpyKTypa U CBOMcTBa MarepuanaoB. AMOp(HOE U KPUCTANINYECKOE COCTOSIHUE MaTepHasa.
HNPUHINIIBI IIPY PEIICHNN — Meronbl U3y4eHHs CTPYKTYPBl MaTEPUAIIOB.
HPaKTHICCKUX 3a7a1 — Kpucrammyeckas pemerka. OCHOBHBIE THUIIBI PEILIETOK METAIUIOB.

— Homumopdusm. [TonmumopdHbie npeBparieHus.

— JleheKTbl KpUCTAIUIMUECKOTO CTPOECHHSL.

— AHu30TpONHUIL.

— DOHepreTUYecKue yCcIoBUS KpUCTAIUIM3AMH. BiusHue CKOpOCTH 0XJIaXKIeHUS! Ha KPUCTAIN3ALINIO.

— Mexanusm kpuctaimsanuy. [TapaMeTpsl KpUCTAIIM3ALNH.

— T'omorenHoe (camMonpon3BoJIbHOE) 00pa3oBaHKeE LIEHTPOB KpUcTan3anuu. Kputuueckuit 3apoapim.

— T'ereporenHoe (HecaMOIIPOM3BOJIbHOE) 00pa30BaHKE IEHTPOB KpUCTALTU3ai. MoauduuupoBaHue.

— JlenapuTHas KpUCTAIUIM3ALIMSL.

— Kpucrammueckue 30HbI CIINTKA. Ycazka.

— Buapl nukBanum.

— Bunsl gepopmariun. Mexanusm miacTuyeckoit aeopmMaryi.

— Haxkuen npu rutactuueckoit nedopmaiuu. Posb muciokanuii B ynpoYHEHUH.

— Paspymenue metaos.

— Mexanundeckue cBoMcTBa MeTauioB. KOHCTpyKTHBHAs IPOYHOCT.

— MexaHuueckue XapaKTepUCTHKH, ONpeiesieMble IPU UCIIBITAHUN Ha PacTsHKEHUE.

— TsepaocTs u ciocoObl ee onpesiesieHusl.

— MexaHuuecke XapaKTEpPUCTHUKH, OIpeaessieMble NMPU TUHAMHUYECKMX HCIBITAHUSX (ydapHasl BS3KOCTb,
TEMIIEPATYPA XJIAJHOJIOMKOCTH).

— OCHOBHBIC TIOHSTHS TEOPHH CIUIABOB: KOMIIOHEHT, CIUIaB, cucTtema, ¢asa. IlpaBuno ¢a3 (mpaBuio
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I'n60ca).
— Twunsl TBepAbIX (a3 B METAUNIMYECKUX CUCTEMAX.
— IIpaBuiio pbryara (IpaBuiIO OTPE3KOB).
— OCHOBHBIE TUIIBI IBOMHBIX nuarpamMm. @opMHUpoBaHUE CTPYKTYPBI IBOMHBIX CILUIABOB.
— OBTekTHyecKoe npespamenue. [lepurekTuueckoe npeppalleHue. IBTEKTOUJHOE IIPEBPALCHUE.
— XapakTepHucTuKa ¥ BUJI OJIHOM (a3oBoii quarpammsl Fe — C.
— XapakTepHucTuKa KOMIIOHEHTOB U (a3 cucremsl Fe — C.
— IlpeBpamenus 1 GpopMupoBaHHE CTPYKTYPHI B cTalsiX (O€NbIX 4yryHax, CephIX Uyr'yHax) B PaBHOBECHOM
COCTOSIHUH
IIpumepHBIi epedYeHb TEOPETHYECKUX BONPOCOB K IK3aMEHY:
CBs13b MEX1y CTPYKTYPOW U CBOMCTBAMMU CEPBIX YYT'YHOB.
Knaccugukanus, MapkupoBka M TNPUMEHEHHE CEpbhIX YYryHOB (JIMTEHHBIM, BBICOKONPOYHBIM, KOBKUIA,
0TOENIeHHBIHN, aHTH(PPUKITUOHHBIN ).
Bnusinue yriiepoja v NOCTOSHHBIX IPUMECEN Ha CBOWCTBA CTAJIH.
Knaccudukanus, MapkupoBKa ¢ NPHUMEHEHHE VYIJIEPOAUCTHIX cTaned (OOBIKHOBEHHOIO0 KadecTBa,
Ka4eCTBEHHON KOHCTPYKLMOHHOW, HHCTPYMEHTAJIBHOI).
IIpeBpalieHus npu HarpeBe CTaiu.
Poct 3epHa aycTeHHTa IIpU HArpeBe.
N3orepMuuecknii  pacnajg —IEpEOXJAXACHHONO aycTeHuTa. M3oTepmuueckue pauarpamMmbl — pacnaja
MEPEOXIIaKICHHOIO ayCTEHUTA.
[IpeBpamieHuss 0OpU HENPEPBIBHOM OXJIAXKIACHUM CTIM. TEpPMOKMHETHYECKHE JuarpaMMbl pacrnajaa
MEPEOXIIAXKICHHOTO ayCTEHUTA.
BinsiHME TErupyromuyx 3JIEMEHTOB Ha YCTOMYUBOCTh U KUHETUKY pacliapa MepeoxyIa)xJIeHHOrO0 ayCTEHUTA.
ITpeBparienus npu Harpese (IIPH OTIYCKE) 3aKaJIEHHOM CTajH.
Knaccudukanus, MapkupoBka M NpPUMEHEHHE KOHCTPYKIIMOHHBIX JIETUPOBAHHBIX CTajeil (cTpouTenbHas,
MaIIUHOCTPOUTEIbHAS JUIS XOJIOAHOU LITaMIIOBKH, yJlydliaemMas, PECCOPHO-TIpYKUHHAs,
MIAPUKOTIONIITUITHUKOBAs, cTanu s 3akanku TBY, ctamm ns XTO).
OcCHOBHBIE IOHATHS U KJIacCU(PUKAIUS TEPMUUYECKON 00pabOTKH.
Orxur cranu.
3aKaJsika CTailH.
Otnyck cranu. CtapeHue.
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XUMHUKO-TepMUYEcKas 00padoTKa.

Tepmo-Mexannueckass 00paboTKa cTaju.

CrnaBbl Ha OCHOBE MeaH (OPOH3BI, TATYHH).

CriaBbl HA OCHOBE aJTFOMHHUS.

CruiaBbel Ha OCHOBE TUTaHA. baOOUTEIL.

[TopouikoBbie, KOMIIO3UIIMOHHBIE, aMOP(HBIC MaTEPHAIBI.

CBOIiCTBa M MPUMEHEHUE OCHOBHBIX TPYIIT HEMETAUNTHYECKUX MAaTEPHUAIIOB.

OIIK-1.2

Pemaer CTaHIapTHBIC
npopeCCHOHANIBHBIC  33aJaud  C
MIPUMEHEHHEM OOILICHHKEHEPHBIX
3HaHUH

IIpumepHBIe NPaAKTHYECKHUE 32IaHUS U 3249€Ta

KakoBbl pa3Meppl CTPYKTYpHBIX 3JIEMEHTOB, KOTOpPBIE MOXKHO YBUAETH (pa3pemuTb) C IOMOUIBIO
ONTUYECKOT0 (CBEeTOBOr0) Mukpockona? Kak BeIOparh mosie3Hoe yBenrueHrue Mukpockona? KakoBa ocHOBHast
0COOEHHOCTh IIPUTOTOBJIEHUS 00BEKTa /Il MUKPOCKOIIMYECKOT0 UCCIIE0BaHus?

OOBsACHUTD, 3a4eM HEOOXOJMMO HCCIIe0BaTh MakpocTpyKTypy? Kakumu meronamMu 3TO MOXKHO caenarh?
YTo MOXKET cIIy’)KUTh 00BEKTOM MaKkpoaHaiuza?

Kakum MeTOI0M MOKHO YCTaHOBUTH THUII KPUCTAJUIMYECKON PEIIETKHA MeTajlla ¥ ee napameTpsl? Kakue TUIb
pelIeToK BCTpeyaroTesl y MeTaiioB? [loueMy OHM Ha3bIBAIOTCS IVIOTHOYAKOBAaHHBIMU?

[TpuBeauTe NpUMep BIMSHUSA TUIIA CBSI3U (TUIA KPUCTAJUIMYECKOM pelIeTKH) Ha CBOMCTBAa MaTepHara.
[Touemy cBo¥icTBa KpUCTAININYECKOTO MaTepHalia, U3BMEPEHHbBIE B Pa3HbIX HAIIPABIICHUSAX, MOTYT OTJINYATHCS?
B xakux marepuanax 3To siBJeHUE HEe HAOII0AaeTCs U mouemy?

[Touemy mnpu XonogHOW IUIacTUYecKOoW nedopManuu (IUITAMIOBKE WM BBITSDKKE) MOTYT 00pa3oBaThCs
(becToHBI M0 KpOMKe (Kpato) uzenus’?

OOBSICHUTD, YEM Pa3IMYAIOTCS O-KEJI€30, Y-)KENe30 U O-kKeye30?

[ToueMy mpu XOJOJHOM IUTacTUYECKOW Aedopmalii BO3pacTaioT MPOYHOCTHBIE XapakTepuctuku? Kak 3o
ABJICHUE Ha3bIBacTcA? B Kakux ciydasx 3TO SBJIEHUE HEKEIATEIbHO?

UYro o3Ha4alOT TepMUHBI 1e(OPMALMOHHOE YINPOUYHEHUE, 3€PHOIPAHUYHOE YIPOYHEHHUE, IHUCIIEPCHOHHOE
YIPOYHEHHUE, TBEPAOPACTBOPHOE YIIPOUHEHUE?

[Tosicauth rpaduyueckn QU3NYECKUH CMBICI TOHATHUS «pPAaBHOBECHAs TeMIlepaTypa KpUCTaUIU3alnn
(mnaBnenus)». Kakoe ycnoBue He0OXOAMMO BBITIOIHUTE, YTOOBI HAYAJICS MPOLIECC KPUCTAIUTU3AINN?
OOBSICHUTD, B UEM OTJIMYME KPUBBIX OXJIAKJICHHUS KPUCTALIMYECKUX U aMOp(HBIX Tesn? MOKHO 1M MOTYYHUTh
amMopQHBII MeTaIlT (METAJUINYECKOE CTEKII0)?

[Touemy 3epHa 3aKpUCTAUIM30BABIIETOCS METAUIMYECKOIO Marepuana HE HMEKT TIeOMEeTPUYECKU
npaBUIbHON GopmbI?
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Kakyto 1enb npecieayroT npy BBEICHUU B paciuiaB (KUAKUN MeTaiu) Moaudukaropos? [IpuBectu mpumepsl
neicTBUS MOIU(BUKATOPOB.

OOBsACHUTH, B KaKOW OTIHMBKE 3E€PHO 3aKPHCTALUTM30BABILETOCS MeTaiia Oyzaer Oonblie: Mpu pa3iuBKe
JKUJKOTO MeTajia B Iecuanyro GopMy WU B METAJUTMUECKYIO?

OOBSACHUTD, K YEMY MOKET MPUBECTHU IIEPETPEB pacIliaBa MpeJl pa3IuBKOM ero B popMbl (M3710KHHUIIB)?
OOBSICHUTD, 3a4EM MPOBOJISAT ONEPAINIO MOJACTYKUBAHUS MPU OTydyeHUH oTIMBOK? Kak ee ocyiecTBUTh
OOBSICHUTD, TIPH KaKO# nedopManui MOKHO HEOOpaTUMO M3MEHUTH (OpMY, pa3Mephl U CBOMCTBA MaTepHala
— yOpYrou Uiy IIacTHYeCKOM?

OOBSICHUTD MOHATHE TEOPETUYECKasi MPOYHOCTh KpucTaiia. Kak oHa u3MeHsieTcsl Ipy W3MEHEHUH TUI0THOCTU
IYCJIOKALNI?

OOBSACHUTD, YTO MMPOUCXOUT MPH (HOPMUPOBAHIH TEKCTYPHI B 1€(OPMHPOBAHHOM MaTepHase?

3auem TpeOyeTcs BOCCTAaHABIMBATh IUIACTUYHOCTH XOJOJHOJE(HOPMUPOBAHHOTO JHCTa (KaTuOpOBAaHHOU
3aroTOBKH, BOJIOUEHOM MpoBOIokH)? Kakoil 00paboTKO# 3TO MOXKHO CAeNaTh?

OOBbsICHUTb, KaKO€ CBOWMCTBO MaTepualla XapaKTepu3yeT TBepIoCcTb. Ha uYeM OCHOBBIBAIOTCS METObI
u3MepeHus Teepaoctu? B uem ux oriuuue?

Kak npoBojsT ucnslTaHuE Ha yIapHYHO BsI3KOCTh? KakoBa ero mens?

C Kako¥ 11eJIbI0 MPOBOASAT YCTAIIOCTHBIE UCTIBITAHUA?

Ha npumepe NBYXKOMIOHEHTHOH CHCTEMbI MOKa3aTh, KaKyl0 HH(POPMAIUI0 MOXXHO MOJIYYUTh, MOJB3YSICh
MPABUJIOM phluara (IIpaBHIIOM OTPE3KOB).

CxeMaTH4HO HU300pa3uTh JUarpamMmy JBOMHONW CHUCTEMBI C OTCYTCTBHEM pPACTBOPUMOCTH (C TOJIHOM
pPacTBOPUMOCTBIO, C OrPAaHMYEHHOW pPACTBOPUMOCTHIO) KOMIIOHEHTOB B TBEPIOM COCTOSIHUH, JaTh
XapaKTepUCTUKY TOYEK, TMHUM Tuarpammsl, (a3 u 6e3BapHaHTHBIX IPEBPAILICHUN CUCTEMBI.

PaccuuTarh OTHOCUTEIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTABIISIONIMX CIUIaBa MPH KOMHATHOW TeMIepaType
U CXEMaTU4YHO M300pa3uTh CTPYKTYPY CIUIaBa JBOMHOW CHUCTEMBI C OTCYTCTBHEM PACTBOPUMOCTH (C MOITHON
pPacTBOPUMOCTBIO, C OTPAHUYEHHON PACTBOPUMOCTBIO) KOMIIOHEHTOB B TBEPAOM COCTOSTHUMU.

Onumure obpazoBanue nenedypura. B kakux crutaBax oH o0pa3yeTcsi, KaKOBBI YCIOBHUSI €ro 0Opa3oBaHUs?
Kakoii neneOypuT Ha3bIBalOT MpeBpalieHHbIM? CXeMaTMYHO H300pa3uTh CTPYKTYpy JenaeOyputa mpu
KOMHATHOW TeMIepaType.

Onumute obpazoBaHue nepnurta. KakoBel ycioBusi 0Opa3oBaHHsS M XapaKTEPUCTUKU 3TOW CTPYKTYpHI?
CxeMaTH4HO M300pa3uTh CTPYKTYpPY IEpJIMTa NP KOMHATHOM TemmepaType. KakoBbl pa3HOBUIHOCTU 3TOM
CTPYKTYpBbI?

N300pa3uth quarpaMmy COCTOSIHHSI JKeJI€30 — KapOu JKeje3a, yka3zaTh (a3bl BO BCEX 00JIACTSIX JUArpaMMBl,
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paccMOTpeTh MpeBpallieHus B ciuiaBe, cojepxkamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoi
CIUIaB Ha3blBaeTcA? PaccunTarh OTHOCUTENBHOE KOJIMUYECTBO CTPYKTYPHBIX COCTABIISIOIIUX B 3TOM CIUIaBE U
CXEeMaTHYHO M300pa3uTh €ro CTPYKTYpy IpU KOMHATHOW TeMIieparype.

OOBACHUTD, UEM AMarpaMma eje30 — rpaguT OTIMYaeTCs OT AMAarpaMMBbl JKejle30 — HeMeHTUT. M300pa3uThb
CXEMaTHYHO CTPYKTYpPBl CEphIX UYYTyHOB C Pa3HOH MeTaNIM4ecKoil OcHOBOH ((epputHOH, (eppHUTHO-
HEPJAUTHOM, NMEPIUTHON) M C pa3HOil (opMol rpadUTOBBIX BKIIOUEHHH (IIACTUHYATOM, LIAPOBUIHON).
OOBSICHUTD, KaK POUCXOUT Mpoliecc rpaduTuzanuy U GOPMUPOBAHUS CTPYKTYPhI B 3TUX CILJIaBAX.
IIpuMepHbIe NpaKTHYECKHe 3aaHUA /1 IK3aMeHa:

N300pa3uth NOJHYIO AuarpamMMmy COCTOSIHMSI KEJe30 —  YIJepof, ykKa3zaTb (a3bl BO BCEX 00JacTsaX
JMarpaMMbl, pacCMOTPETh MPEBPALICHUs B CILUIaBE CHUCTEMBI JKejle30 — Kapoun xkenesa, cogepxamem 0,01
(0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii cruiaB Ha3biBaeTcsi? PaccuntaTh OTHOCHTEIBHOE KOJIHUYECTBO
CTPYKTYPHBIX COCTAaBJIIOIIUMX B 3TOM CILJIaB€ U CXEMaTHYHO HM300pa3uUTh €ro CTPYKTYpy NpU KOMHATHOU
TEMIEpAType.

N300pa3uTh MOJHYIO IUarpaMMy COCTOSTHHMS JKele30 —  YIJiepoja, ykas3aTh (a3bl BO BceX 00JacTax
JarpaMMBbl, PacCMOTPETh MPEBpAIlEHHs] B CIUIAaBE CHUCTEMBI jkene3o — rpadur, comepxkamem 2,5 % C, c
pa3HOil MeTauIMuecKoll OCHOBOU ((peppUTHOM, (EeppUTHO-TIEPIUTHOM, MEPIUTHOM) U ¢ pa3HOl (opMoil
rpaUTOBBIX BKIIOYEHUH (TUIaCTMHYATOM, mapoBujaHoW). Kak Takoil cmiaB HaseiBaercsi? (CxeMaTHYHO
M300pa3uTh €ro CTPYKTYpy IPU KOMHATHOM TeMIleparType.

Pacmm¢poBaTh Mapku cTajiu, yKas3aB COAEp)KaHUE YIJIepOoAa, BUJ U COJEpXKAHUE JETUPYIOIUX 3JIEMEHTOB,
KauyecTBO, HA3HAYEHHE U IPUMEPHBIE CBOMCTBA.

PacmmgpoBats MapKy ceporo (JIMTEHHOro, BBICOKOIIPOYHOTO, KOBKOI'O) UyT'yHa, yKa3aB €ro CTPYKTypy U
YCIIOBUS NIOJTy4EHUS

Ha3zoBute KpuTHYEeCKHE TOUKHU CTAIM U UX 00o3HadeHue. Kak oHu onpezenstorcsa? Ykas3arh UX NOJOXKEHHUE Ha
nuarpamme Fe-C.

Kakoli aycTeHUT 1 o4YeMy Ha3bIBalOT NepeoxiakaAeHHbIM? Kak onpenenuTs CTEneHb ero NepeoxXiakIeHus?
[ToueMy B 3aKkaJIeHHO# CTaM BCETJa MPUCYTCTBYET OCTATOYHBINA ayCTEHUT?

Kak MOXHO uCHOIB30BaTh Ha MPAKTUKE M30TEPMHUUYECKUE AMArpaMMbl pachaja IepeoxJIaKICHHOIO
aycTeHura?

Kak wu3MeHATCS CBONCTBA CTaJIM IPU YBEIWYEHMM CKOPOCTH OXJIAXJIEHUS B IEPIUTHOM HHTEpBaie?
OO0bsicCHUTD, TOUEMY?

BeiOpate Hanbosee AMCIEPCHYIO CTPYKTYPHYIO COCTaBISIOUIYIO, (GopMupyromlytocs mpu aupdy3HOHHOM
pacmnajie IepeoxyakJeHHOr0 ayCTeHUTA.
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Yro 0011ero v B 4eM OTJIMYMS B CTPYKTYpax NEPIUT, COPOUT U TPOOCTUT?

OOBACHUTD, TIOYEMY MapTEHCUT UMEET BBICOKYIO TBEPJOCTh. 3a4eM CTallb CO CTPYKTYpOH MapTeHCHUTa HAJ0
MOABEPraTh OTIYCKY?

OOBSICHUTD, B KAaKOH CTaJId OyJIeT BBIIIEC TBEPIOCTh MPH 3akaiyike: B ctanu 45 win 30XT'C?

OOBsACHUTD, Y KaKOW cTayin OyaeT Oousblie MPOKAINBAEMOCTh — YIJIEPOJUCTON WM JISTUPOBAHHOW? 3auem
HE00X0/IMMO 3HATh MPOKAJIMBAEMOCTb CTaIU?

Kak BbIOpaTh CKOpPOCTb OXJIaKJIEHUS NPHU 3aKaJKe JJs MOJTYYEHHs] MApTEHCUTHOM CTPYKTYpbI IO BCEMY
CEYEHHUIO U3aenus’?

Jns kakoil cTanu — MOPBTETOMAHOW WM 3a3BTEKTOMJIHOM — HYKHO MHPUMEHSATH HEMOJHYIO 3aKajiKy?
[Tosicauts, ucnonssys nuarpammy Fe-C.

CpaBHuTEe CBOICTBa CTanu € OCHHUTHOM CTPYKTYpOl M MapTEHCUTHOW CTPYKTYpOoH, ¢ OCHHUTHON u
TPOOCTUTHOH CTPYKTypoid. OOBSICHUTE pa3anyusl.

[Touemy mpu OTIYCKE 3aKaJICHHOM CTAT BHIOMPAIOT Pa3IMYHbIE TEMIIepaTyphbl HarpeBa?

Kakas cranp nocie ynydmeHust OyaeT UMeTh 0oJiee BBICOKYIO TBEpAOCTh: cTaib 45 wim crans 30XI'C, ecnu
OTILYCK IIPOBOAMJIM IPU OJTHOM U TOM ke Temieparype?

[ToueMy pexymuidi HMHCTPYMEHT M3 YIJIEPOAMCTON CTalM MOJBEprarT HU3KoMy otmycka. Kakas Oyner
CTPYKTypa ¥ CBOWCTBA TAKOI'O MHCTPyMEHTa?

B yem ocHOBHast 0COOEHHOCTH U IPEUMYILIECTBA TEPMOMEXaHUUECKOH 00pabOTKH cTamu?

C Kaxo# LIeJIbI0 HACHIIIAOT IOBEPXHOCTh HU3KOYIIIEPOJUCTON CTAJIU YIIIEPOIOM?

OIIK-1.3

HpI/IMeHHeT MCETOJbI
MOACIINPOBAHUA u
MAaTeMaTHYCCKOro aHajlm3a I
pemieHud 3aaa4 TEOPECTHYCCKOTO
U INPUKIIAAHOT'O XapaKTepa

IIpumepHBIe NPAKTHYECKHUE 32JaHUS JIS 3a4€Ta N0 PELICHHUIO 3a/1a4 U3 NPO(eCCHOHAIBLHOI 00J1acTH
Kak npoBectu Makpoananui? KakoBsl ero 1enu, MeToabl?

KakuM MeTo10M MOXKHO HCCIIEZI0BAaTh paclpeielieHue cepbl B CIUTKE (OTIUBKE, 3ar0TOBKE)?

Kax mpoBecTu rimy0okoe TpaBiieHHe cTallbHOTO 00pasia. KakoBsl ero menu?

Kakum METOIOM MOKHO BBISIBUT IOPBI, TPEIIMHBI, PAKOBHHBI, KPYIHBIE HEMETAIUIMYECKHE BKIIOYCHHS B
OTJIUBKE (CJIMTKE, OTIUBKE, IOKOBKE, TpOKaTe)?

ITpu MakpoaHan3€e CIMTKA BBISBIICH JIMKBALIMOHHBIA KBaApaT (MOAycagoyHas JIMKBALUs, OCEBasl IOPUCTOCTD,
CKBOPEUHUK, KaMHEBUAHBIA W3JIOM, (QUIOKEHBI, HUEepHbIH H3I0oM, paccioeHue). OOBbSICHUTh NPUYUHBI
HOSBIICHUSI 3TOTO Jie(peKTa 1 BO3ZMOKHBIE CIIOCOOBI €r0 NCIpaBIeHUs (TIPEIOTBPAILIECHUS).

Kak oTnuuuTh ycTamoCTHBIM HM3J0M OT HpoYMX BUIOB H3i0Ma? KakoBbl NMPUUMHBI MPOSIBICHUS TaKOTO
uznoma?

Kak oTiMuunTh B3KOE pa3pylieHrne OT XPYHKOro?
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Kak mpoBecTH MHUKpPOCKOIIMYECKOE HCCIIEAOBAHUE METaUIMYecKoro marepuana? YTo MOXKHO BBIIBUTH C
IIOMOUIBIO TAKOTO UCCIIENOBAHUSA?

Kak MOXHO MOBIMATH HAa BEIMUMHY 3€pHA IPU KpUcTauin3auuu Metauia? Kakue Mepbl MOXKHO MPEIOKUTh
Ul TOrO, YTOOBI 00ECIIEYUTh MOJYyUEHNE MEJIKOT0 3epHa IPH KPUCTAIUIN3ALUH?

OOBSACHUTH, B UYEM DPa3IM4Me MEXKIY XOJIOJHOW W ropsued ruiactuueckoi nepopmanusmu? [louemy mpu
XOJIOAHOM miacTuyeckoil nedopmanuu HaOIrOAaeTCsl YHNPOUHEHHE MeTajlla, a NpU Tropsyeid 3TOro He
MPOUCXOAUT?

Kak BOCCTaHOBUTH IUIACTUYHOCTh XOJOAHOAEC(HOPMUPOBAHHOIO JIMCTA (KAIMOPOBAHHOM 3aroTOBKH,
BOJIOUEHOM MPOoBOJIOKHK)? Kak 0CylecTBUTh OMepaluio peKpUCTAIIN3ALMOHHOTO OTKUTa?

Kak onpenenuts mpenen ynpyroctu (mpefen TEKy4ecTH, Mpejiesl MPOYHOCTH, OTHOCHUTENbHOE YIUIMHEHUE,
OTHOCHUTEJIBHOE CY>KEHUE, TBEPJIOCTD, YIAPHYIO BSI3KOCTh) MaTepuasa?

Kak onpeaenutb OTHOCHTENbHOE KOJMYECTBO (a3 (CTPYKTYPHBIX COCTABIIAIOLIMX) TpH 3aJaHHOU
TeMIeparype B ABOMHbIX ciuiaBax? [losicHUTH rpaduuecky.

[Tpu KakKMX ycIOBUSAX B METAJUIMYECKUX CIIaBaX MOXKET 00pa30BaTh TBEPbIH PACTBOP 3aMeIleHUs (TBEp.Ibli
pacTBOp BHEAPEHUS, XUMHUECKOE COEJUHEHNE, MEXaHUYECKasi CMeChb KOMIOHEHTOB)? Kak BbIrAaaT o0nactu
3THX (ha3 Ha AUArpamMMax COCTOSIHUS?

CxeMaTu4yHO U300pa3nuTh KPUBYIO OXJIQXKICHHS U CTPYKTYPY JIFOOOTO CIjIaBa IBYXKOMIIOHEHTHON CHCTEMBI (¢
OTCYTCTBHEM PaCTBOPUMOCTH, C IIOJIHOW PaCTBOPUMOCTBIO, C OTPAHUYEHHON PaCTBOPUMOCTBI0 KOMIIOHEHTOB
B TBEPIOM COCTOSIHUM) IPU KOMHATHOW TeMIIeparype.

CxeMaTHYHO W300pa3uTh CTPYKTYpy JIIOOOrO CcCIulaBa JIByXKOMIIOHEHTHOW CHCTEMbI MpPH KOMHATHOM
TEMIIEPATYPE, PACCUUTAB OTHOCUTEIBHOE KOJIMUECTBO CTPYKTYPHBIX COCTABIISAIOIINX.

[Tpy MUKPOCKOIIMYECKOM HCCIIEJOBAaHUM B CIIJIaBE HAOIIOJAIOTCS 3epHa QeppuTa U HEOOJBIIOE KOJIUYECTBO
nemenTuTa. Kak HazpiBaercs Takoi cras? KakoBbl ero cBoMCTBa U 00J1aCTH MPUMEHEHUS?

[Tpy MUKpPOCKONIMYECKOM HCCIIEIOBAaHUM B CIJIaBe HaOI0Jat0TCs 3epHa Gepputa u nepnut. Kak HaspiBaercs
Takoi cruiaB? KakoBbl ero cBoiicTBa M Kak OHM 3aBUCAT OT KoimdecTBa mepiura? KakoBbl obmactu
IIPUMEHEHHNS 3TUX IJIAaBOB?

[Tpy MUKPOCKOMMYECKOM HCCIIEOBAaHUM B CIIaBe HaOmojaroTcsa nepiauT. Kak HasbiBaeTcs Takoil crias?
KakoBbI pa3HOBUIHOCTH TaKOW CTPYKTYpPBI M pa3JINUus B UX CBOMCTBAX?

[Tpr MUKPOCKOMMYECKOM HCCIIEZIOBAaHUM B CIIJIaBe HAOMIOJAIOTCS MEPJIUT U CeTKAa LIEMEHTUTA IO I'paHHIaM
3epeH. Kak Ha3piBaeTcst Takoi cruiaB? KakoBsl ero cBoiictBa u 001acT MPpUMEHEHUS?

[Tpr MUKPOCKONIMYECKOM MCCIIEOBAHUU B cIUIaBe HaOmromaercs jnenedyput. Kak Ha3bpiBaeTcsl Takoil crutaB?
KaxoBbI ero cBoiicTBa 1 00JaCTH IPUMEHEHUS?
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[Tp1 MUKPOCKOIMYECKOM HCCIICOBAaHUH B CILJIaBe HAOJIOAIOTCS 3epHa depputa U BKIoUeHus rpadura. Kak

Ha3bIBACTCs Takue criaBbl? KakoBbI pasHOBHIHOCTU CIUIABOB C TAKMMH CTPYKTYPHBIMH COCTaBJISIOLIMMM,

KaKOBBI Pa3JINYMs B UX CBOMCTBAX?

[Tpy MHMKpPOCKOIIMYECKOM HCCIIEOBAaHMM B CIUIaBe HAOIIOAAIOTCA 3epHa (eppura, NEpaUT U BKIIOYEHUS

rpaputa. Kak HaspiBaercsi Takue cruiaBel? KakoBbl pa3sHOBUAHOCTH CIUIABOB C TAKMMU CTPYKTYPHBIMHU

COCTaBJISAIOIMMY, KAKOBBI Pa3jINydus B UX CBONCTBAX?

IIpy MUKpPOCKONMYECKOM HCCIIEIOBAaHUM B CIUIaBE HAOJIOJNAIOTCA NEpiIUT W BKIOYeHMs rpagura. Kax

Ha3bIBACTCs Takue ciuiaBbl? KakoBbl pa3HOBUIHOCTH CIUIABOB C TAKMMM CTPYKTYPHBIMHM COCTABJISIOILIMMH,

KaKOBBI Pa3JINYMs B UX CBOMCTBAX?

Kak wupenTuduuupoBaTh B CTalM BUAMAHIITETTOBYIO CTPYKTYpy? Ilpu Kakux yclIOBUSAX OHa MOXET

00pa30BaThCs U KaK 3TO MOBJIUSAET Ha CBOMCTBA CTAIHU?

[Tpu KakuX ycIOBHAX B CTaJIM MOKET 00pa30oBaThCs MepechIieHHbIH Gpepput? Kak oH moBausieT Ha CBOMCTBa

ctanu. Kak npeporBparuts ero oOpazoBaHue?

[TpuMepHbIe IpakTUYECKHE 3aJaHus U1 SK3aMeHa 0 PELICHHUIO 3aj1a4 U3 MpodeccuoHaIbHOM obnacTu (5
CEeMecCTp)

OOBsICHUTD, KaK BbIOpaTh COJAEp)KAaHUE YIJIepoJia B CTaIM JJI M3TOTOBJIEHUS JETAaId MAIIUH, KOHCTPYKLUU

WJIM COOPYXKEHUS.

OOBbsICHUTH, KaK BbIOpaTh COJEp)KaHUE YIJIepoJa B CTadM AJIs W3TOTOBICHHUS PEXYLIEro (IITaMIIoBOIO)

WHCTPYMEHTA.

Kak 1mo cTpykTypHOMY NpHU3HaKy MOXHO OINpPEAENTUTh cTajib (Oenblii 4yryH, cepblii 4yryH, MOJOBHHYATHIN

YyT'yH, KeJI€30 TEXHUYECKOH YUCTOTHI)?

OO0BSCHUTD, MOKHO JIM UCTIOJIB30BaTh OCJIbIN YyT'YH B KAU€CTBE KOHCTPYKIIMOHHOTO MaTepurara.

OOBACHUTH IPEUMYIIECTBA CEPOr0 YYT'yHa [0 CPABHEHUIO CO CTAJIBIO.

OO0BSCHUTH, MOKHO JI UCTIOJIL30BaTh OEJbIM YyT'yH B Ka4eCTBE KOHCTPYKIIMOHHOTO MaTepuaia?

OOBsacHUTD, Kakass (popma rpaduTa B MEHbIIEH CTENEHU OCIAbIseT METaJUIMYeCKyl0 OCHOBY uyryHa? Kak

MOJIYYUTh Takyto Gopmy rpadura B oTIuBKe?

Kak nosyuuTh OTIMBKY CO CTPYKTYpOH KOBKOTO uyryHa? KakoBbl pa3HOBUJIHOCTH CTPYKTYpPbI TAKOTO 4yTI'yHa

1 €T0 CBOMCTBa?

[Touemy HEe TPOMCXOIUT YIIPOUYHEHUS CTAJIU MPH ropsiueit mactuyeckont aedopmaruu npu 1050 °C?

[Touemy pnedopmanus cBuHna (Tm. = 327 °C) mpu KOMHATHOM TeMmmeparype SBIseTcsl ropsuei

nedopmarueii?
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ITpu pexpucTaNIM3alMOHHOM OTXHUI€ XOJIOJAHOKAaTaHOW JIEHThl M3 craiu O8KI OXJIaKIEHHE B HWHTEpBaJIC
temriepatyp 680 — 370 °C BenyT ¢ Masioii ckopocThlo. [Touemy 3To HE0OX0IUMO?

Ha3HauuTh pexuM peKpUCTAIUIM3ALMOHHOTO OTXKUIa JUIsl HUKOYIJIEPOJIUCTOM XOJOJHOKATAHOM JIMCTOBOM
CTaJIu.

Kak onpenessitoT CKIIOHHOCTh CTaIM K POCTY 3€pHa Ipu Harpese?

HazHauuTh pexXuM MOJHOTO OTXKUTa JJis CTAJIU Mapku 45.

Ha3HauuTh pexxuM HOpMaIU3aLlUU U1 CTaIl MapkH 45.

BriOpats TepmuuecKyro 00paboTKy AJIsl HCIIPaBIeHUS BUIMAHIITETTOBON CTPYKTYPHI B CTaJIbHON OTJIMBKE.
BeiOpathk TepMuuecKyto 00paboTKy AJIs HCIIPaBIIEHUS! KPYITHO3EPHUCTON CTPYKTYPBI FOpsiueKaTaHOM CTaIH.
Bri6parth 3akaniounyro cpeay, 00ecreunBaronlyo HauOOoIbIIIYIO TPOKATUBAEMOCTh YIIEPOIUCTON CTAIIH.
Be1Opath 3akanouHyro cpeay Uil 3aKajlKy JIETMPOBAHHOM yIJIepOAMCTON CTalu.

BeIOpath pexuM OTITycKa 3aKaJIeHHOW CTajIH, 00ECTIEYMBAIOIINI COXPAaHEHUE BHICOKOH TBEPIOCTH.

Be1Opath pexum oTnycka 3aKajleHHON cTaiu, 00ecreyrBaroIuii BBICOKHE YIIPYrHe CBOWCTBA

BbIOpath pexuM OTIyCKa 3aKaJeHHOM CTalli, 00eCIIeYNBAIONINI COUCTAaHNE BRICOKOW MTPOYHOCTH, TBEPAOCTH,
IUTACTUYHOCTHU U YIApPHOM BA3KOCTH.

Cranp 45 Obula moJBEprHyTa HarpeBy moJj 3akaiky 1o temmnepatrypsl 740 u 840 °C. Kakoil pexum Harpesa
BbIOpaH MPaBUIBHO U TOYEMY?

Cranp Y10 Obl1a moBepruyTa HarpeBy noj 3akajiky ao temmeparypsl 740 u 900 °C. Kakoiil pexuM Harpesa
BbIOpaH NpaBUIILHO U TIOYEMY?

Conporusie

HHC MaTEePHAJIOB

OIlK-1.1

Ucnonb3yer
€CTECTBEHHOHAYYHbIE 3aKOHBI U
MIPUHIUIIEI IIPYA PELICHUNA
MPAKTUYECKUX 33724

Ilepeuenv meopemuueckux 60npocoe K IK3ameny:

[ens u 3amaun kypca "ConpoTuBIEHHE MAaTEPUATIOB" U €T0 CBSI3b C IPYTUMU JUCLUIIIIMHAMM.

CBolicTBa, KOTOPHIMU HAJIEISETCSI OCHOBHASI MOJIEJIb TBEPIOTO A1€(POPMHUPYEMOrO TEJIa B MEXaHHKE.
XapaktepHble (OpMBI IIEMEHTOB KOHCTPYKIUI. BUbI OCHOBHBIX Ae(opMariuii cTepixHs.

Bremnne cunpl. OTinnune BO B3IVISAAE€ HA BHEIIHHWE CUIIBI B CONIPOTUBJIEHUN MATEPHUAIIOB U B TEOPETHYECKOU
MexaHuke. Buyrpennue cunsl. Meron ceuenuid. [lonsitue o HanpsKEHUH, €M0 KOMIIOHEHTBI.

3akoH ['yka mis marepuana. [lpuanun Cen-Benana. [IpuHImMn He3aBUCUMOCTH JEHCTBUS CHJ. Y CIIOBHS €TI0
IIPUMEHUMOCTH.

BHyTpeHHee ycunue mpu 0CEBOM PacTsDKEHUU (CKATHM) MPSMOOCHOTO MPU3MATHYECKOTO CTEPKHS. DIIopa
MIPOJIOJIBHOM CHIIBI U XapaKTepHbIE OCOOCHHOCTH €€ OUepTaHusl.

BeiBo Gopmynbl Asii HOPMaJIBHOTO HANpsDKEHHS B TMOMNEPEYHBIX CEUYEHHUAX CTEP)KHS IMPU PaCTsHKEHUU
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(cxatun). OCHOBHAs TUIIOTE3A.
VYcinoBue MpOYHOCTU MpPHU pacTSHKEHMM (CKATHM) U 3a/layd, periaeMble ¢ ero nomouibio. Jlomyckaemoe
HanpspKeHue, Kod(UIMEHT 3araca 1Mo IPOYHOCTH.
[IpononpHas u momepedHas AeQopMalil MPH PACTHKEHUHM (CKAaTUM). YIPYrHe NMOCTOSHHbIE MaTepuala.
3akon ['yka mns oceBoit nedopmanmu crepxkus. DopMyina aiis onpeaeneHus: abCoMoTHON nedopManuu npu
OCEBOM PACTSKCHHH (CYKATHHN)
AHan3 HaNPsSHKEHHO-Ie(POPMHUPOBAHHOTO COCTOSIHUSL B OKPECTHOCTH TOYKH TEJa.
[lonsiTHE TJIaBHBIX HANPSIKEHUU. ODKCTPEMAIbHOCTh TJIABHBIX HANPSHKEHUM. ODKCTpeMallbHble 3HAYEHUS
KacaTeJbHbIX HaIlPSHKEHUH.
3aKOH NapHOCTU KacaTeJIbHbIX HAIPSHKEHUM.
O06001eHHbI# 3aKk0H ['yKa A1 U30TPOMTHOTO MaTepHalia.
[lonsiTHE O XPYHNKOM M BSI3KOM pa3pylI€HUU Marepuana. [eopud NPOYHOCTH MJisi XPYIKOTO COCTOSHUS
matepuana (I u II Teopum). OCHOBHBIE THUIIOTE3bl. DKBHUBAJCHTHBIE HANPSDKEHUS 10 NEPBOW U BTOPOMU
TEOPHSIM IPOYHOCTH.
Teopun mnactuueckoro nedopmupoBanus (III m IV Teopun). OCHOBHBIC THIOTE3bl. DKBHUBAJICHTHBIC
HaIPSDKEHUS 110 TPEThEW U YETBEPTOU TEOPUSIM IIPOYHOCTH.
Cneur. Yucteii ciasur. 3akoH ['yka npu umctom cuasure. CBsi3pb MeXAYy YHOPYTMMHM IIOCTOSIHHBIMU
M30TPOIHOTO MaTepuarna.
Kpyuenue. Ilonarue o kpyuenuu Bana. BHyrpennue ycunus npu kpydeHun. Iloctpoenne smopel KpyTsIIero
MOMEHTA.
BeiBog ¢opmynbl A KacaTeIbHOTO HAMNpsOKEHHsS B IONEPEYHOM CEYEHHWH Bajla KpPYrOBOTO CEUCHMS.
OCHOBHBIE TUIIOTE3HI.
YcnoBue mpoyHocTH npu KpydueHuu. [losspHbiit MOMeHT conpoTuBiieHus. [Tonbop ceueHus Bajia o yCIOBUIO
IIPOYHOCTH.

OIlK-1.2 Pemraer craHgaptusie | IIpumepnoe npakmuueckoe 3a0anus 011 IK3AMEHA:

npoeCcCUOHANBHBIC  33aJlauydl ¢
MIPUMEHEHUEM OOIIEHHKEHEPHBIX
3HAHUH

Crarudecku omnpenennmas pama, pacueTHasi CXeMa KOTOpOM IT0OKa3aHa Ha PUCYHKE, 3arpykeHa BHEIIHEN
Harpy3Kom.

a=4m, q=2 kH/m

TpebOyeTcs:

1. OnpenenuTb ONOpPHBIE PEAKIIUH.

2. 3anucatpb BbIpaXXeHUs 1751 BHyTpeHHUX ycunuil M z, Qy u N Ha Ka)KJJOM U3 y4aCTKOB PaMbl.
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a
3. IToctpouts 3mtopsl BHYTpeHHUX ycuiauil M z, Qy u N.
4. BBIIIOJIHUTBE IPOBEPKY PAaBHOBECHS Y3JI0B PaAMBI.
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OIIK-1.3 [Ipumensier Meronsl | IIpumepnoe npakmuueckoe 3a0aHus 014 IK3IAMEHA:
MOJIETIUPOBaHUs u | CTaTuuecku onpenenumas pama, pacueTHas CXemMa KOTOpOH I0Ka3aHa Ha PUCYHKE, 3arpy’KE€Ha BHELIHEH

MaTe€MaTU4YeCKOro aHajlnu3a I
pelIeHns 3a71a4 TEOPETUYECKOrO
Y MPUKJIATHOTO XapakTepa

Harpy3Kom.

a=2m, q=4kH/m

Tpebyercsi:

1. Onpenenuts ONOPHBIE PEAKLIUH.

2. 3anucath BbIpaXXEHUs 1J1s BHYTpeHHUX ycuiauil M z, Qy u N Ha Ka’KJJOM U3 y4aCTKOB PaMbl.

3. IToctpouts smtopsl BHYTpeHHUX yeunuil M z, Qy u N.
1y
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Hcropus Mmeranayprum

OIlK-1.1

Ucnonb3yer
€CTECTBEHHOHAYYHBIE 3aKOHBI U
MIPUHIUIIEI IIPYA PELLICHUNA
MPAKTUYECKUX 33724

Ilepedyenn TeopeTHYeCKMX BONPOCOB /IS MOATOTOBKH K 3a4eTy:

—  Hcropust Hayku ¥ TEXHUKH KaK MPEAMET UCCIIEI0OBaHUS.

— Ilonydyenue menu u3 pyn.

— Tlomyuenue 6pon3sl. BpoH30BEII1 BEk.

— Ilonyuenwue >xene3a NpsMbIM BOCCTAHOBIIEHUEM PY/bI.

—  Kpwnunsiii meton.

— Ilomyuyenue OynaTHOM cTanu.

— IlepBbie MeTOABI 0OPAOOTKM METAIIIOB JABICHHUEM.

—  TurenpHbIN c1TOCOO TPOU3BOACTBA CTAIH.

—  Kpynneiimue TexHuueckrue JOCTHKEHUS U BHEPEHUE MAIIMHHON TEXHUKHU B IPOMBIIUIEHHOCTb.
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— Jlangmadr, Kak BaKHEHIINI MeTaJLTypru4ecKuil pecypc.

— IlnaBka metaiia B CBIPOAYTHBIX U KaTAJIOHCKUX F'OPHAX.

—  lTroko(eHsl 1 OCMYHICKHE TICUH.

— Pa3paboTka myaiauHroBOro mpoiecca.

— IIpoxarka MeTaiia B IUTIOLMIBHBIX MalMHax. [[0sBIIEHHE TUCTONPOKATHBIX U COPTOBBIX CTAaHOB.

— Ponp Hayku ¥ TEXHUKH B pa3BUTHUU OOLIECTBA.

—  IIpuHuunel nepuoanu3anuy HAyKu U TeXHUKUA. OCHOBHBIE IPOTUBOPEUNS U 3aKOHOMEPHOCTHU B Pa3BUTHH
HAyKH U TEXHUKHU.

— Mexanuka U. HptoToHa. 3aKOH BceMUPHOTo TAToTeHUsl. CyIIHOCTh U UCTOPUSL OTKPBITHUSI.

—  IIpeanocbuiky BOZHUKHOBEHUS TEXHUYECKUX HAYK.

— OOmas xapakTepuCcTUKa MPOMBIIIIEHHOTO U TeXHUYeCcKoro nepeBopota koHa X VII — nayana XIX B.
—  IlepcnexTuBel pa3BUTUSA METAIUTYPTUUECKON OTPACIN»

— BzaumocBs3b Hayku u TexHUKHU. [IpeBpalienre Hayku B IPOU3BOAUTENBHYIO crily. OCHOBHBIE
HaIPaBJICHUS] HAYYHO-TEXHUUYECKOT 0 IIporpecca

OIIK-1.2

Pemraer CTaH/IApTHBIC

npoeCCHOHAIBHBIC  3aJ]auH

C

MIPUMEHEHUEM OOILIEMH)KEHEPHBIX

3HaHUH

Ilepeuenv mem 013 npezenmayuu

- Mexanuka B JlpeBHel ['periuu, OTKPBITUSA U TBOPLIBI.

- Jleonapno na BuHun — y4eHbli, Xy10)KHUK, apXUTEKTOP, MBICIUTEIb, HHXKeHEp. OCHOBHBIE TEXHUUECKUE
u3o0perenus Jleonapao na Bunun.

- Benuknii pycckuii metamnypr I1.I1. AHocoB.

- U3BecTHbIi pycckuii metamtypr [1.M.O6yxoB.

- XKusnub u gestensHocTh JI.K.UepHoBa — ocHOBaTenst Mmetasorpaduu.

- A.A. balikoB — OCHOBAaTeJIb COBPEMEHHON TEOPUH METAJUTYPrHUYECKUX ITPOLECCOB.

- I'.B. KyparoMoB — 0cHOBaTenp COBPEMEHHOM TEOPUU MAaPTECHCUTHBIX IIPEBPALLEHUN B CTAIIN

- Benukue yuensle antuuHoct: Apucrorens, Apxumen, EBkanna, IlTonemeit.

- Baxkneiimue oTkpbiTusi CpeTHEBEKOBbS B 00JIaCTH HAYKU U TEXHUKH. AJIXUMUSL.

- Onoxa Bo3poskaenus, o01mas XxapakTeprucTUKa U eCTECTBEHHO-HAYYHbIE TOCTHKEHUSI.

- Ucropudeckast IEHHOCTh UJIEH M TOCTHIKEHUHN YUEHBIX CPEIHEBEKOBBS U AMOXU Bo3poxkaeHus B 001acTu
€CTECTBEHHBIX HAYK.

- TexHuka Bo BpemeHa aHTUyHOCTU. OOI1as XapaKkTepHUCTUKA

OIIK-1.3

HpI/IMCHHCT METOJBbI

MOJCIIMPOBAHUSA

u

Ilepeuens 3a0anuit k cemunapam:
Poccuiickue yueHble B 00J1aCTH MaTepualoBeCHUS.
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MaTeMaTH4ecKoro a"anusa id | Hampasinenus nccnenoBaHui MaTEpUAIOBEICHUS.
peuieHus 3anad Teoperuyeckoro | [Ipumemsl oGoramieHus 60JOTHBIX PYA.
U IIPUKJIAJHOTO XapaKkrepa YHUKaIbHOCTb PYCCKOM METAJLTYPIUU.
[ TrokodeHbl 1 OCMYHJICKHE TTEYH.
«KarajoHckuii» ropH
[Touemy MarHuToropck Ha3blBalOT «CTalbHOE cepaue PoauHbn)?
Hoxaxure MI'TY — Ky3HHIIa METAIITyPrU4E€CKUX KaIpOB
Jokaxure: He Bce BemiecTBa MOTYT CIYXKUTh MaTepHAJIOM JIJIsl YeJIOBeKa JIJIs MOJTYyUYeHHs] HEOOXOAUMBIX eMy
BEIIEH.
Knaccudukanus MeTaimyprudecKux npeanpusTUil.
Muctnueckoe yucio 7
DusuyecKas XuMHs
OIIK-1.1 Hcnosnb3yer [IpumepHBIE BOIPOCHI K 3K3aMEHY:

CCTCCTBCHHOHAYYHBIC 3aKOHbBI U
IIPUHIMIIBI ITPpHU PCHICHHUHA
MPAKTUYCCKUX 3aaa4

OCHOBHbIE OHATHS TEPMOIUHAMUKH.

IlepBblif 3akoH TepmMoguHaMUKU. [loHsATHE O TerioBOM 3(dexTe, TemIoThl 00pa3oBaHUs, TOPEHMUS,
pacTBOpeHus, (pa3oBbIx npespatieHnii. 3akoH I'ecca. Pacuersl o 3akony I'ecca.

Bnusinue TemnepaTypsl Ha Te10Bon 3 (deKT.

3axon Kupxroga. Pacuers! TernoBbix 3¢ ¢ektoB no 3akony Kupxroda.

BTtopoii 3ak0H TepMOIMHAMUKH.

TepmoauaamMuveckne (QyHKIMH, XAMHUYECKHH TOTEHIMAN, OOIIWE YCIOBHUS PABHOBECHUS CHCTEM.
Ouneprust ['ub6ca m sHeprust I'enbMrosblia Kak KpUTEpUH, ONpeAessAIoIlUe HarpaBlieHHMEe W Hpeaesn
MIPOTEKAHUS MTPOLIECCOB B HEU30JIMPOBAHHBIX CHCTEMAX.

[lonsTne o (a3oBoM paBHOBECHH, OCHOBHBIE ompeneneHus QazoBoro paBHoBecus. [IpaBuio a3
I'u66ca, ero mpuMeHeHHE.

®da30Boe paBHOBECHE B OJHOKOMIIOHEHTHBIX cucTemax. YpaBHeHHe Kiaysuyca-Knaneiipona, pacuerst
OCHOBaHHbBIE Ha 3TOM ypaBHEHHUE.

VYcioBUsT XMMHUYECKOTO paBHOBECHS. 3aKOH ACWCTBYIOUIMX Macc (TepMmoauHamuueckuii). Koncranra
XUMHUYECKOTO paBHOBECHSI.

Bupl koHCTAaHT paBHOBecHs. PaBHOBECHS B TeTEpOTEHHBIX CHCTEMaX.

Bnusiare Temmepatypsl Ha KOHCTAHTY PABHOBECHSL.
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—  Hampasnenue peakuuii B 3aKpbITBIX CUCTEMax. YPaBHEHHE H30T€PMbl XMMHUYECKOM peakuuu BaHt-
lodda, ee mpakTuyeckue MPHUIOKEHHUA. YpaBHEHHE H300apbI-U30XOpBI peakuuu. MeTonbsl pacyera
KOHCTaHThI PAaBHOBECHS.
—  IlpaBuno Jle-Illatenbe, ero mnpakTU4ecKoe INpUMEHEHUE. BiMsHWe naBleHUS Ha II0JOKECHHE
paBHOBECHSI.
—  Omnpenenenue noHatus “pactBop”’. CrocoObl BBIPaKEHUS COCTaBa PACTBOPOB.
—  BrawusnHue pa3nndHbIX (aKTOpPOB HA PACTBOPUMOCTb.
—  Mogenu pacTBOpOB: HJealbHbIE (COBEPILEHHBIE) U OECKOHEYHO pa30aBJICHHBIE PACTBOPHI, UX OTIMYUE
OT peaJibHBIX PACTBOPOB.
—  3akonsl Payns u I'enpu. [lapiuanbHbie MOJISIpHBIE BETUYMHBI, UX ONPEAEICHUE.
—  CaoiicTBa pa30aBIIEHHBIX PACTBOPOB HE 3JEKTPOIMUTOB. [laBieHue mapa Haj pPacTBOPOM, TeMIEparypa
KHUIICHUS U 3aMep3aHusl.
OIIK-1.2 Pemraer CTaHJApTHBIC | 3a/1a4M JJI1 CAMOCTOSITEILHOTO PEIICHUS:
npodeccuonanpupie  3amaud ¢ | 1./[Ba rpamma Bo3gyxa u300apHO HarpeBalOT OT HyNs 10 oxHOro rpagyca llembcusi mpu naBnenun 1
MIPUMEHEHUEM OOIIeMHXEHEPHBIX | aTMocdepa. [LmoTHOCTs BO3IyXa Mpu 0°C cocrasmster 0,00129 r/cm®. Haitzure paboTy pacuMpeHusl.
3HAHUU 2. YUemy paBHO WM3MEHEHHME JHTPONMU IpU nepexole | Moisd a3oTa M3 COCTOSHUS, COOTBETCTBYIOLIETO
HOPMAJIbHBIM YCIIOBHSIM, B COCTOSIHHE, COOTBETCTBYIOIIEE CTaHIapTHBIM ycioBusM, eciu Cp = 7/2 R.
OxapakTepu3yiTe crocoObl epeiaun B3aMMHOTO BIMSHUS aTOMOB B OPTraHUYECKUX MOJIEKYJIax.
3. B rasoBoii cmecu, cocrosmiein u3 CO, H,O, Hy, m CO; , rie kaxmaoro raza ObIIO B3SITO IO OJTHOMY MOJTIO,
npotekaer peakiys o MRS Yicno moneii CO; B cocTosHuE paBHOBecHs paHO 0,16.
Haiit KOHCTaHTy pPaBHOBECHS PEAKLIUHU.
4. IIpu cunTe3e ammuaka nporekaeT peakius: 3Hoq + Nowy = 2NHs (. IIpu 298 K nis sroii peakuun Kp = 6 ¢
10° a & I_gga\nd) = - 46,1 x/[>/Monb. OUeHUTH TEMIIEpaTypy, IPU KOTOPOH KOHCTaHTA PABHOBECHS PEAKIIUU
Oyzet paBHa 1, monaras 4to TermioBoi 3 (EKT NpaKTUUECKH HE 3aBUCUT OT TEMIIEPaTyphI.
OIIK-1.3 IIpumensier MeTOAbI | 3a/laHKe Ha pelieHue 3a/1ad U3 npodeccuoHaabHOI 06JacTu (JoMalllHee HHANBHIyaTbHOE 3a/1aHuE)
MOJIETTUPOBAHUS u | UccaenoBanue 1

MATeMAaTHYCCKOro aHajlau3a I
pemicHud 3aaa4 TEOPETHYCCKOTO
W NPUKIIAAHOTO XapaKTepa

JI71st peakiiuu BBIMOHUTD CIETYIOIIee:
1.1.CoctaBuTh ypaBHEHHE 3aBUCUMOCTH OT TeMIlepaTyphl BeaTu4nuHbI TerioBoro s¢pdexra \H°; = f(T) u
usmenenust SHTporuu AS°; = f(T).
1.2.Borunciute BenuuuHbl ACp, AH®: 2S°, AG°; u InK,, npu HeckonbKuX TeMmepaTypax, 3Haue€HUs




Koo
UHOUKAMOP
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea

KOTOPBIX 3a/Ial0TCS TEMIIEPAaTYpPHBIM HMHTEPBAJIOM W IIaroM temmeparyp. llodydeHHbIe 3HaYeHUs
UCIIOJIB3YIOTCS IpU nocTpoeHuu rpadukos B koopauHatax ACp— T; AH% — T; AS°, — T; AG°% — T u InK, -
UT.

1.3.ITonmb3ysck rpaduxom InK, — 1/T , BeiBecTu npubimmkenHoe ypaBHenue suja InK, = A/T + B, rze

A, B — mocTosHHEBIE.

HUccnenoanue 2

Tonbp3ys mpasuiio a3z ['ubbca, 11 paccmMaTpruBaeMoil CUCTEMBbI OMPEENIUTh KoaudecTBa (pa3, He3aBUCUMBIX

KOMITOHCHTOB M YHCJIO CTETICHEH CBOOOIBI.

DeJICIUTh BO3MOXHOE HaIlpaBJICHHUE MPOTEKAHUS HCCIEAYEMON peakIMi U PaBHOBECHBIH COCTaB ra30BoM (pa3bl
npu aasineHuu (klla) u remneparype (K). [Ipu pemenun 3aiaun uCnoab30BaTh BHIBEACHHOE B HCCIIEA0BaHUN
1 smnupuueckoe ypaBHenue InK,=A/T+B u nannble 06 HCXOAHOM cocTaBe Ia30Boi (hazbl

AQHOBWTH HAITPABJICHUE CMEIICHHUSI COCTOSHUS PABHOBECHS PACCMAaTPHUBACMON CUCTEMBI TIPH:

a) YBEIMUCHUU JaBlieHUs (TIOCTOSIHHASI TEMIIEPATypa);

0) yBeJIMYEHUH TEMIEPATYPHI (IOCTOSHHOE JTaBJICHHE).

AHaJm3 ynca0Boi nHpopManun

OIlK-1.1 Ucnonb3yer
€CTECTBEHHOHAYUYHbIE 3aKOHBI U
MIPUHITUIIBI TIPU PEIICHUHN
MPaKTUYECKUX 3a/1a4

[IepeueHb TeOpPETUUECKUX BOIIPOCOB K IK3AMEHY:

1.Yro Ha3pIBaeTCSA CTATUCTUKON?

2. 1514 4ero Hy»KeH aHaiu3 uHpopMauu?

3. Kak kiaccupuiupyrorcs HorpemHocTu?

4. Yto Ha3bIBAIOT a0COJIFOTHOM MOTPEIIHOCTHIO?

5. YTo Ha3bIBalOT OTHOCUTEIBHOM MOIPEIIHOCTBIO?

6. UTo Ha3bIBAIOT MPUBEACHHOMN MOIPEUTHOCTHIO?

7. Yro Takoe “npomaxu’?

8. UTo Ha3bIBAIOT KJIACCOM TOYHOCTH Ipubopa? UTo 03HAYaeT ero YucjaeHHoe 3HaueHue?
9. Uro Ha3bIBAIOT OMMCATEILHON CTATUCTUKON, KAKUE CTATUCTUYECKUE (DYHKIIMU BKIFOUYEHBI B 3TOT TEPMUH?
10. Kak onpenenuts cpeHee 3Ha4YeHNe sl HEMPEPBIBHOM M TUCKPETHON BETUYNHBI?
11. Yto Takoe MareMaTH4ECKOE OKUJaHHE?

12. HopmainbHbIi 3aK0H pacnpenenenus (MaTeMaTuyecKuil 1 rpaguueckuii) Buj?

13. Yro Ha3bIBaeTcs aucriepcuei?

14. UTo Ha3bIBAIOT CPETHEKBAIPATUYECKUM OTKIIOHEHHEM?

15. UTto Ha3bIBArOT MOIOI?
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OIIK-1.2 Pemaer crangaptasle | [IpumepHble npakTHYeCKue 3aAaHus 1)1 DK3aMEHa:
npodeccuoHanbHble  3a7aud  C | - BBIIIOJIHUTG 3aJjaHie orpaHnueHui (YCIoBUii) BBeJeHHEM OapbepHOii, mTpadHOM QyHKINMY;
MPUMEHEHHEM OOIIEHH)KEHEPHBIX
3HaHUI
OIIK-1.3 [Tpumensier METOJIbI | 3a/laHus Ha pEIICHHE 33/1ad U3 TPodhecCHOHAIBHOMN 00IacTH:
MOJEJIUPOBAHUS U | B cpene AIeKTpoHHbIX Tabnuil Excel mpoananu3upoBaTh IpOU3BOACTBEHHBIE 1aHHbIE JOMEHHOTO 1iexa [TAO

MaTe€MaTU4YeCKOro aHajln3a i
pelIeHus 3a7ad TEOPETUYECKOrO
Y MPUKJIAJHOTO XapakTepa

«MMK» 1 OLIEeHHUTb BIMSIHME TEMIIEPATYPBI U JABJICHUS B IIAXTE JJOMEHHOM II€YX HA PABHOBECHBIN COCTAB
rasa;
ucnosb3ys naker «OnucarenbHasi CTATUCTUKAY, TpoaHanu3nupoBath BeIOOpKY n3 1300 maBok B KKII.

MoaenupoBaHue MPoueccoB U 00bEKTOB B MeTAJIYPTrUl

OIIK-1.1 Hcnons3yer KoHTpoJibHBIE BOIIPOCH! AJIs IPOBEACHUS TEKYIIETO KOHTPOJIS U UTOTOBOM
€CTECTBEHHOHAYYHbIEC 3aKOHBI U | aTTecTalluu B popMe IK3aMeHa
MIPUHLIMIIBI IPU PELLIEHUN UYro Ha3bpIBaeTCA MOJEIBIO?
IIPAKTUYECKUX 3a7a4 KakoBbl 0cOOeHHOCTH MaTeMaTUYecKoi Mozenn?
Kaxkue ObiBatoT MaTeMaTUueCKre MOJIENH (I10 e CO3/IaHMsl, 10 TPUHITUITY TOCTPOCHUS )?
B uem cymHocTh hopMann30BaHHOIO MOX0/1a IPU MOCTPOSHUN MaTEMAaTHYECKOM
MoJienu?
OIIK-1.2 Pemaer cTaHaapTHble | TeMaTuka MpakTUYECKHUX 3aHATUHI M0 MAaTEMATHYECKOMY MOJIETIUPOBAHUIO
npodeccuoHanbHble  3aJaud € | METAJUTyprHYECKUX MPOLIECCOB
IPUMEHEHHEM OOIEeMH)XeHepHBIX | MaTemaTHueckoe MOJeIMpoOBaHKe MPOIecca BOCCTAHOBJICHUSI KOHBEPTEPHOT'O IIIJIaKa.
3HAHUU MatemaTnyeckoe MOJeIMPOBaHNE MTPOLlecca BAKYYMHOT'O paCKUCICHHS METaJlIa.
OIIK-1.3 [Ipumensier METO/BI Tewma 3ansTHA:
MOJIETTUPOBaHUs U Maremarnueckoe MOZAEIMPOBAHHUE IIPOLECCA BAaKyyMHOI'O pacKuClIeHHs Metaa. (CMonennpoBarthb

MaTe€MaTHYeCcKOro aHajlnu3a I
peleHnst 3a1a4 TEOPETHYECKOIO
Y MPUKJIAJHOTO XapakTepa

3aBHCHUMOCTb COJIEp)KaHUS PACTBOPEHHOTO B MeETajule KHCIOpoAa OT JaBjeHUs B Ta30Boi ¢aze
UPKYJISALMOHHOTO BaKyyMaTopa U COJIepKaHus yriepoja B MeTajuie pu oopadoTke crainu Mapku 081O.
Heobxoaumble 17151 pacdeToB JaHHBIE BRIOUPAIOTCS CAMOCTOSTEIBHO.

Pexomennyemas nureparypa:

1. bureeB A.M., burees B.A. Meramnyprus cranu. Teopust 1 TEXHOJIOTHS IJIABKU CTaU. — MarHuToropck:
MI'TY, 2000. — 544 c.

2. Konecuuxos 10.A., bynanoB b.A., Ctonspo A.M. Mertamnypruueckue TEXHOJIOTHH B
BBICOKOIIPOU3BOIUTEIHHOM KOHBEPTEPHOM Liexe: yuebHoe nocobue. — Maruutoropek: M3n-so
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Marnuroropck. roc. TexH. yu-ta uM. I'.11. Hocoga, 2015. — 379c.

BBenenne B HalpaBJICHUE

OIIK-1.1 Hcnonp3yer Teopemuueckue gonpocwi:
€CTECTBEHHOHAYYHbIE 3aKOHbBI U 1. Posib 1 3HaYCHHE METAJLUTYPTHH B OOIIIECTBE.
MPUHLIMIIBI TPU PELICHUN 2. Pa3Butne Metamtypruu B Poccuu u 3a pyGexom.
MPAaKTUYECKUX 3a/1a4 3. YepHble U [IBETHBIC METAJLIBI, UX 3HAYEHUE B PA3BUTHH IIPOU3BOJICTBA U KU3HEACATEIHLHOCTHU JIIOJICH.
4. OCHOBHBIE METAJUTYPrUYECKUE MTPOLIECCHI.
OIIK-1.2 Pemraer cTaHjaptHsie | [lpakmuueckue 3a0anus:
npodeccuonanbupie  3amaun ¢ | [loaroroBka qoKiIagoB-IpE3eHTAIUI HA MIPEATOKEHHBIE UIIH CAMOCTOSTEIbHBIE TEMATUKH.
MpUMEHEeHUEM o0IIenHXeHepHbIX | [loaroToBka MoKIag0B-Mpe3eHTAIIMN U KPATKUX COOOIICHUH, paCKPHIBAIOIINX COITUATBHYIO 3HAYUMOCTh
3HAHUU npodeccuu MeTauTypra; mojIoKeHUe METaJUTypra Cpeiu Apyrux npodeccuii; BO3MOKHOCTh U3MEHEHUS
npoduist cBoei paboTHI B poriecce MpohecCHOHATBHON AEATEIbHOCTH.
OO6cyxeHre poau U 3HaYeHUSI METAJUTYPruu B OOIIECTBE; pa3BUTHS MeTaITypruu B Poccun u 3a py6exxom;
3HAYEHMs YEPHBIX U IIBETHBIX METAJIJIOB B PA3BUTHUU NMPOU3BOJICTBA U KUZHEICATEITLHOCTH JIFOCH;
0COOCHHOCTEN OCHOBHBIX METAJUTYPTHYECKHX MTPOIECCOB.
OIIK-1.3 [Ipumenser METOJIbI | 3a/laHus Ha pelIeHue 3a/1ad U3 mpodeccruoHaIbHON 00nacTi
MOJEJIUPOBAHUS u | [ToarotoBka MOKIaI0B-MPE3CHTAIIMI M KPATKUX COOOIIEHUH, coiepKaluX HH(POPMAIIHIO O CHIPHEBBIX U

MaTe€MaTH4YeCKOro aHajlnu3a I
pelIeHns 3a71ad TEOPETUYECKOTO
Y MPUKJIAJHOTO XapakTepa

TEXHUYECKUX 0a3ax METAILUTyprudecKoro Mpou3BOICTRA.
[Touck Hay4HOH U TeXHUYECKOW MH(GOPMAIIUU TI0 HANIPpaBlIeHUI0 «MeTamnyprus» (B paMKaxX COTJIacOBaHHBIX
3aJIaHui ).

OcHOBBI PU3NKO-XMMHH TUPOMETAJTYPTHYECKHUX IT

poreccoB

OIlK-1.1

Ucnonb3yer
€CTECTBEHHOHAYYHBIE 3aKOHBI U
MIPUHIUIIEI IIPYA PELLICHUNA
MPAKTUYECKUX 33724

Crucox BOIPOCOB JJId MMPOBCACHHA 3a4€Ta U DK3aMCHA IO AUCHHUIIIIMHE «Duzndueckas XUMHUS
MUPOMETAIIITYPIrUICCKUX MIPOUCCCOB»

B kakux TeXHOJIOTHYECKHUX MpOoIleccax MPOUCXOAUT TepMuueckas auccoruaius CaCOs3?
[aiiTe onpeneneHne TEpPMUHY «YIIPYTrOCTh AUCCOIMAINY KapOoHaTa”.

B yewm 3akmtogyaercs oTnnune KOHCTaHT paBHOBecusi Ka u Kp?

B xaxom ciyuae 3nauenus Kp u ynpyroctu nuccornmanuu CaCO3 4uCI€HHO COBIAIAl0T?
C KaKoif 11ebIo Tepe]] OMBITOM BaKYyMUPYIOT pab04yl0 YCTAaHOBKY?

TepMoauHaMuKa 00pa30BaHUS M JUCCOITUAIINS KapOOHATOB; TEMIIEPATyphl Hadaa.

TepMOIII/IHaMI/IKa TOpPCHUSA TBCPAOI'O TOIJIMBA
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Kak BiusieT cTeneHb TUCIEPCHOCTH KapOOHAaTa M U3BECTH HA yrpyrocth aucconuaiuu CaCOs.

Kakue Metamryprudeckue mporecchl BISIOTCS TOMOXUMUYECKHUMHU PEaKIUSIMU?

Kakme XxuMHuuecKkMe peakiuu NPOTEKAIOT [0 aBTOKAaTAIUTHYeCKoMy Mexanm3my? UYto sBisercs
KaTaJIn3aTOPOM TaKUX MPOIEecCOB?

Uro Takoe KpUCTAIIIMYECKAsl pEIIETKA, U KaKHe XapaKTePUCTUKU KPUCTANINYECKON perieTku Bl 3HaeTe?
Pacnpenenenue KOMIIOHEHTOB MEXJAY METAIOM M IIJAKOM; KOHCTaHTa U KO3(Q(QUUUEHT
pacrpeeseHus

OOBscHUTE U3MEHEHNE CKOPOCTH TOMIOXUMHUYECKUX ITPOLIECCOB HA IPUMEPE BBIOJIHEHHON pabOTHI.

KakoB mexaHu3M nucconuanuy KapOoHaTa Kaubus?

Pacckaxxute o MeTOqUKEe ONpeAeseHHs CKOPOCTU JMCCOLMAIMM KapOOHaTa Kajblus, NPUMEHEHHOH B
JTAHHOM OIIBITE.

B yem 3akmrogaroTcst pa3iuuMsi TOMOT'€HHbBIX U T€TEPOreHHbIX peakuuii?

M3 xakux cTaauii CKIIaJbIBAlOTCS FeTEPOreHHbIe Peakuu?

YTo Ha3bIBAIOT PEKUMOM I'€TEpPOreHHON peakuun?

KakoBbl 0cOOEHHOCTH MPOTEKAHUS PeakIMii B Pa3IUUHBIX peXKUMaxX pearupoBaHus?

Kak wu3MeHsercs ToONIIMHA IUIEHKM OKA&JMHBI IPU OKHUCICHUM METAUIOB B DPA3JIMUHBIX PEXKUMAxX
pearupoBaHus?

B 4yem cymHOCTh rpaBUMETPUYECKOTO METO/1a UCCIIEIOBAaHUS OKMCIIEHUS! METAJIOB?

KakoBa cTpykTypa *ejie3HON OKaJIMHBI U OT KakuX (pakTOpOB OHA 3aBUCUT?

Yo Takoe BIOCTUT U KAKOBa €0 POJIb B OKUCIICHUH KEJIE3HBIX CIIJIaBOB?

ChopmynupyiiTe NpUHIMI KapOCTOMKOCTH KEJIE3HBIX CIIJIABOB.

Jaiite onpeneneHust KOHCTAHTBI CKOPOCTHU peakiuu U Ko3dduuuenta quddysun.

B uem 3akimtouaercs peakiionHas 1uddy3us U Kak OHa MPOSIBIIETCS IPU OKUCIEHUH Kene3a?

KaxoBbI OCHOBHBIE KOMIIOHEHTHI METAJUIYPIrU4YE€CKUX IAKOB?

Kak omnpeneistor yaenbHyI0 2IEKTPUYECKYIO IPOBOIMMOCTD PaciljlaBoB?

UYro Takoe SHEPrusl akTUBAIIUH JIEKTPOIIEPEHOCA, U KaK OHA MOKET ObITh ornpeeneHa?

KaxoBbI a3xcniepuMeHTaIBHBIEC TOKA3aTeIbCTBA HOHHOTO CTPOCHUS IIJIAKOB?
[aiiTe onpenenenne NOHATHS "TUHAMUYECKAs BA3KOCTh'" pacIuiaBa.
[aiite onpeneneHre NOHATUA "KMHEMATHYECKasi BA3KOCTh " pacIljiaBa.

M3 xakux 4acTHUIl COCTOST MCTAJUTYPTHUYCCKUC 1aaKu?
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— Kakue yacTuiisl KOHTpOJIMPYIOT BA3KOE TEUEHHUE B LIUTaKax?

— Kak onpenensior BA3KOCTh HUIAKOBBIX U METAITIMUYECKUX PACILIIaBOB?

— Yto0 TaKoe 3HEPrus aKTHBALIMHU BSI3KOTO TEUCHHUS, U KaK OHA MOKET OBITh ompeeneHa?

— Yt0 MOXeET ObITh MPUUMHON KPUBOJIMHEHHOTO XapaKTepa M3MEHEHHS BA3KOCTH C TEMIIEPaTypoil B
KooauHarax Inm — 1/T?

— /JlaiiTe onpeneneHue NoHATHS "yAelIbHAS SJIEKTPUUECKAS SJIEKTPOIPOBOIHOCTB".

— I3 Kakux 4acTull COCTOSIT METAJUTYPIHUECKHUE IUIAKH?

OIIK-1.2

Pemraer CTaH/IApTHBIC
npodeccuoHanbHble  3a7aud  C
MIPUMEHEHUEM OOIIEUHKEHEPHBIX
3HAHUU

3amaun UIsi CaMOCTOSITEILHOTO PEIICHHUS:

3agauva 1. Onpenenuts paBHOBECHOE MapiMaibHOE JaBJIeHHE KUciopoaa B razoBoit cmecu CO-CO; ipu
TEMIICPATYPEC 1300 °C u Pcoz/ PCO = 0,35

3anava 2. OnpeaenuTs paBHOBECHOE MapIHalbHOE JaBIeHHE KUcIopoaa B razoBoii cmecu Hp-HoO npu
TEMIICPATYPEC 1500 °C u PHZO /P H2 :0,30.

3anauva 3. Kakoe nomxHo 66Tk oTHOIIEHHE %CO2/%CO B razosoii cmecu CO-COy, uToObI IpU TEMIIEpaType
1200 °C paBHOBECHOE JaBIICHHE KHCIOPO/IA B Heif cocTaBisiio Poo= 1,5-107 ITa?

3anayva 4. Kakoe nomxHo 6b1Th oTHOIeHHE %H20/%H, B razosoii cmecu Ho-HoO, uToOBI pu TeMIiepatype
1300 °C paBHOBECHOE JaBIICHHE KHCIOPOJA COCTABISIIO Poy= 2107 ITa?

3anaua 5. OnpenenuTs TEMIEPATYPY, IPU KOTOPOIl paBHOBECHOE MapIUAIbHOE 1aBICHUE KUCIOPO/ia B
razoBoi cmecu CO-CO; pu otHomenuu PCO, /PCO=0,2 coctaBut Po; = 4-10-5 Ila.

3anaua 6. OnpenenuTs TEMIEPATYPY, IPU KOTOPOIl paBHOBECHOE MapIUAIbHOE 1aBJICHUE KUCIOPO/ia B
razoBoi cmecu Hp-HoO nipu otHOmIeHnu P yyp0/ P 12=0,25 coctaBut Pp, = 5-10-5 Ila.

3amaua 7. OnpenenuTs paBHOBECHBIN cocTaB ra3oBoii cmecu Hj - O, - H,O npu Temnepatype 700 °C, ecaun
MCXOJIHbIE TTaplIMaIbHbIE IaBJICHUS Ta30B B 3aKpbITOoN cucteme coctabisiiau 0,333 atm.

OIIK-1.3

HpI/IMeHHeT MCETOJbI
MOACIINPOBAHUSA u
MATeMAaTHYCCKOro aHajlau3a I
pemicHud 3aaa4 TEOPETHYCCKOIO
" INPUKIIAJHOTO XapaKTepa

3ananue Ha pelieHre 3aaa4d u3 mpodecCHoHaNBLHOM 006IacTH (JoMalllHee HHANBUAYaTbHOE 3a/1aHKE)
3amaua 1.
Has peakunu: Cpy + CO2) =2CO) ypaBHEHUE 3aBUCUMOCTU KOHCTAHTHI PABHOBECUSI OT TEMIIEPATyphl

KOTOpPOM UMEET BUJL:

9001

%ng =—-—-49,28
T

OTIpe/IeNIUTh PABHOBECHBIN COCTAB ra3a B 3aBHCUMOCTH OT TeMIepaTypsl U AaBieHus (tadmn.). [lonydeHHbie
3HAYEHUsI MMPEJICTABUTH B BUIC TAOIUIIBI U rpaduka.
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Bapuanr Tewmmeparypa "C CocTaB MCXO0/IHOM ra30Boil cMecu
% CO | %H20 | %CO2 | % H2

1 500 600 700 800 900 5 15 35 45

2 550 650 750 850 950 10 20 40 30

3 1000 1050 1100 1150 1200 15 25 45 15

3apaua Ne2. J{ns peakuuu:
C(T) + Coz(r) = ZCO(F)
YpaBHEHHE 3aBHCHMOCTH KOHCTAHTBI PAaBHOBECHSI OT TEMITEPATypPhl HIMEET BH/I:
8916
MK, =-——+911
T

OTIPE/ICIUTh PABHOBECHBIM COCTAB ra3a B 3aBHCHUMOCTH OT TeMIIepaTyphl U JaaBiieHus (Tadmn.). [lonydeHHbIC
3HAYEHUS MPEJCTABUTH B BUJIE TAOIUIIBI U rpaduka.

Bapuant Temneparypa °c JlaBienue (at™.)

1 500 600 700 800 900 5 |15 |35 45
2 550 650 750 850 950 10 |20 | 40 30
3 1000 | 1050 |1100 |1150 |1200 |15 |25 |45 15

YueOHasi - 03HAKOMUTEJIbHAsI IPAKTHKA

OIlK-1.1 Hcnons3yer O3HaKOMMTBCS C MTpaBUIaMU 00paOOTKM U cHCTEMAaTU3aluH (PAKTUYECKOTO U JIUTEPaTypHOro MaTepuaa.
€CTECTBEHHOHAYYHbIE 3aKOHBI U
MIPUHITUIIBI TIPH PETICHUH
MPAKTUYECKHX 3a/1a4

OIIK-1.2 Pemaer cranaapthsle | [o 3amaHuio pyKoBOIUTENS JETAIbHO U3YYUTh OTAEIbHBIN MeTallypruueckuil nepenen (00opyaoBaHue,
NPO(ECCHOHAIBHBIC  33/la4l  C | TeXHOIOTHIO) (ArTOMEpAIHOHHOE, JOMEHHOE, CTANCIIABIIbHOE, TPOKATHOE, TUTEHHOE IIPOU3BOICTBO) HA
TIPUMCHEHHCM OOWIEHIKEHEPHBIX | pyyvene [TAO «MMK» HIH APYTOTO METATTYPrIYeCKOro MpEANpHSTH.
3HaHUH

OIIK-1.3 [Tpumenser MeTO/b! | [IoATOTOBUTE OTUET MO MPAKTHUKE.
MO/JICIIUPOBAHUS u

MATEMAaTHUYCCKOro aHajam3a I
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peuICHUA 3aaad TCOPETHYCCKOI'O
W IIPUKIIaJHOI'O XapaKTepa

OIIK-2 Cnoocoben Y4acTBOBaThH B NMPOCKTHPOBAHUUN TEXHUYECCKUX Oﬁ'beKTOB, CUCTEM H TEXHOJOI'HYECKHUX INPOoHECCOB € YY€TOM IKOHOMHYECCKHUX,
IKOJOI'HYECCKHUX U COINAJTBbHbIX OFpaHI/I‘leHHﬁ

IKOHOMMKA NpEeaANnpusATus

OIIK-2.1

[IpoBOAUT TEXHUKO-
SKOHOMHYECKOE 0OOCHOBAHUE U
SKOHOMUYECKYIO OLIEHKY
MPOEKTHBIX PELICHUN 1
WMHKEHEPHBIX 3a/1a4

IlepeyeHb TeopeTHYECKUX BONPOCOB K 3a4eTy:

[TpaBoBOE peryMpoBaHue IESTEIbHOCTH MPEAIPUATHSI.

OuneHka M ydeT OCHOBHBIX cpeAcTB. llepBoHauanmbHasi, BOCCTAHOBHUTEIbHAs M OCTATOYHAs CTOMMOCTH
OCHOBHBIX CPE/ICTB.

Hauncnenne aMoOpTU3aIIMOHHBIX OTYUCIICHUN JIMHEHHBIM U HEJIMHEWHBIMH CIIOCOOAMHU.

[Toka3zarenu 3¢)()eKTUBHOCTH HCIIOIB30BAHUS OCHOBHBIX CPEJICTB MPEIIPUATHS U IIyTH UX TTOBBIIICHHUS.
HopmupoBanue 000poTHBIX cpeacTB. O0IIKe TOHIATUS U CIOCOOBI HOPMUPOBAHUSI.

TpynoBbie pecypchl MPeANPHUATHS: KOJIMISCTBEHHASI M KAUECTBCHHAs! XapaKTEPUCTUKA.

®ouppl pabouero BpemeHu. [lokazarenn ux UCIOIB30BAHUS

[Toxa3zarenu 3¢ ()eKTUBHOCTH UCIIOIB30BAHUS TPYIOBBIX pecypcoB. [Ipon3BoIUTENEHOCTD TPYAA.

Ormutata TpyAa Ha NPEeINPUATUH: CYIIHOCTh, PyHKIUU. CHCTEMBI CIIEIbHOM U TOBPEMEHHOM OIIaThI Tpy/a.
LleHOBas TOUTHKA TIPEATIPHSITHS.

Ilpumepnvie npaxmuyeckue 3a0anua 014 3auema:

3aganue 1. Oprannzanus «ABC» paccmaTpuBaeT MHBECTULIMOHHBINA MPOEKT, IPEIyCMaTPUBAOLIUI BBIITYCK
HOBOTO NpojaykTa. s peanu3zanuu npoekra TpedyeTcs 3aKymUTh HE0OX0AUMOe 000pYI0BaHHE CTOUMOCTBIO
B 60 000 nen. en. JlocraBka u ycTaHOBKa 000py10BaHMs OTPEOYET JOMOTHUTEIBHBIX 3aTpat B 00beme 10000
neH. enl. OcylecTBieHHe NPoeKTa NOTpeOyeT JTOMOIHUTENBHBIX BIOKEHUH B 0OOPOTHBIE aKTUBBI B pazMepe
30000 meH. en.

JUmnTensHOCTh MPEIUHBECTUIIMOHHOW W HMHBECTHLIMOHHOM (ha3bl COCTaBUT OAWH TroJ. JlIUTENnbHOCTH
OKCIUTYaTallMOHHOW (pa3bl TPOEKTa, HMCXOJS WX MPEINojJaraéMoro Cpoka IMOJE3HOTO WCIIOIb30BaHMS
000pyI0BaHUs, COCTaBUT 5 JeT. B TeueHue aToro cpoka obopyioBanue OyaeT aMOpPTU3UPOBATHCS JTMHEUHBIM
metonoM. [Ipenmonaraercs, 4To K KOHIYy CpOKa pealn3aliu MpoeKTa 000pyI0BaHNE MOXKET OBITh MPOJIAaHO
no ocraroyHoi ctoumoctu 10000, a 3aTpaThl Ha JOMOJHUTENBHBIA OOOPOTHBINA KamUTaa OyIyT MOJHOCTBHIO
BOCCTaHOBJICHBI.

[To maHHBIM MapKETHHTOBBIX HCCIIEIOBAHMN €XKEToJHasi BBIPYYKa OT MPOJaX JAHHOTO MPOAYKTAa COCTABUT
100000 nen. en. IlepemeHHble 3aTpaThl Kaxaoro mnepuojaa onpeneneHbl B pazmepe 50000 neH. ex., a
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nocrostHHbIe 3aTpathl — 15000. CraBka Hanmora Ha mpuObUTE — 20%. CtaBka npouentoB — 20%.
Ouenute 3(pPeKTUBHOCTh MHBECTUIIMOHHOTO MPOEKTA.
3aganmne 2. KoMmaHus IUIaHUPYET 3allyCTUTh MPOEKT MO IMEepPeoOOpYAOBAaHHIO KOHBEHEPHOH JIGHTHI Ha
npou3BojacTBe. [IpoekT nmo3Bonut yBenuunth EBITDA Ha 6 MiH. py0. €XerogHo B TeUEHHE CICAYIOIMHUX 3
net. MHBecTUIIMU cocTaBAT 4,5 MITH. py0. v OyIyT MOJTHOCTHIO aMOPTHU3HPOBATHCS TAKIKE B TCUCHHUE TPEX JICT.
[TpoekT TpeOyeT MOMOTHUTEIbHBIX MHBECTHIIMNA B YUCTBIA 00OpOTHBIN KanuTan B 0 mepuone B pasmepe 0,5
MJIH. py0., KOTOpBI MOXKET OBITH BO3BPALIEH 110 OKOHYAaHUU IpoekTa B 3 roxy. Haiinure NPV npoekra, eciu
Halor Ha mnpuoOblIb cocTaBiaet20%, TpeOyemas poxomHocTh 14%, monra y KOMIIAHMM HET, MPOEKT
(buHAHCUPYETCS TOJILKO 33 CYeT COOCTBEHHOTO KaluTasa.
3aganue 3. 10. B nepBom kBaprane opranuzanueit npousseneHo 10 Teic.eq.nmpoaykiuu o neHe 700 py6./en.
[TocrostHabIe pacxoabl cocTaBisiroT 1600 ThIC. py0. Y nenpHO-TIepeMeHHbie pacxoasl — 150 py6./en.Bo Bropom
KBapTaye IIaHUPYeTCs MOBBICUTH MPHUOBLIL Ha 8%.
CKOJIBKO HEOOXOIMMO JOMOTHUTEIHHO MPOU3BECTH MPOTYKIIMH, YTOOBI IOBBICUTH MPUOBLTH Ha 8%?
IIpuMepHBIH NepeYyeHb TeM KOMILJIEKCHOI HCCIe10BaTEeILCKONH padoThI:
1. [TonsATHE, CYIIIHOCTH U COJIEpKAHUE TIPEANPUHUMATEIHLCKOTO PUCKA.
2. ®akTopkl pUcKa B IPEANPUHUMATEIHCKOU IEATeTLHOCTH.
3. Oco0GeHHOCTH yNpaBJeHHs BHEIIHUMHU U BHYTPEHHUMH MPEANPUHIMATETLCKUMU PUCKAMH.
4. IlpennpuHUMAaTETHCKHE PUCKH M HECOCTOSITEHFHOCTH (0aHKPOTCTBO) OPTaHHU3AIUH.

OIIK-2.2 IIpoBoaut o1EHKY MpOEKTHBHIX | [lepedyeHb TeOpeTHYECKHX BONPOCOB K 3a4eTy:

peHIGHI/IfI 1 MHXXCHCPHBIX 3aj/1a4, B
TOM YHUCJIC S5KOJIOTHYCCKYIO

— Oprasu3aimoHHO-TIpaBoOBbIe (hOpMBI Opranuzanuii B PO

— JIOroBOpHBIE OTHOUIEHUS B AEATEIBHOCTH MPEAITPUATHUS

— HopmupoBaHue pacXxoJ0B U 3aTpaT NpeIIpUATHSA.

— Mertonp! cniucanue B IPOU3BOACTBO HAKIAJIHBIX PACXOBOB.

— HopmatuBHOe perynupoBaHie OTHECEHHE 3aTpaT Ha ce0eCTOMMOCTh MPOTYKIIMU TPEANPUATHS

— Lens! u neHoobpa3zoBaHue Ha MpeaIpUATHH. MeTo/ bl leHo0Opa30oBaHus U BUJBI LieH. LleHoBas moauTuka
HMPEATPUATHS.

— ®opmupoBaHue U pacnpeaesneHie NpuobLIH

— TocymapcTBeHHOE peryIMpOBaHHUE LIEH

Hpumepnble npakmuueckue 3a0anus 01a 3auema:
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3aganme 1. HaszoBure, Kakue  OpPraHM3aLMOHHO-TIPaBOBbIE  (GOpMBI  (GUPMBI  IPPEKTHBHBI,
KOHKYPEHTOCIIOCOOHBI U B HAaHOOJIbIIEH CTENIEHH COOTBETCTBYIOT CIIEIYIOLIUM OTPACIIiM 3KOHOMUKH:

— B TOIJIMBHO-3HEPTE€TUUYECKOM U CHIPEBOM KOMILIEKCE;

— B arpolpOMBIIIIEHHOM KOMILJIEKCE;

—B BOCHHO-IIPOMBIIIJICHHOM KOMIUIEKCE;

—B CTPOUTEINILCTBE, 00padaThIBaIOIIEH IPOMBIIIJICHHOCTH, Ha TPAHCIIOPTE, B (puHAHCOBOII chepe;

—B HEMPOM3BOJICTBEHHOH cdepe (oOpazoBaHMe, 31paBOOXpaHEHHE, HayKa, HHPOPMAIUs, CIOPT, TYPU3M H
T.J.)

3apanme 2. Ha ocHoBe ['paxmanckoro kojekca P® u 3akoHoB PD 00 0 OTAENbHBIX OpraHU3allMOHHO-
IPaBOBBIX (popMax HpeanpusITUi AailTe XapaKTepUCTUKY OCHOBHBIM OpraHU3allMOHHO-IIPABOBBIM (opMaM.
Pesynbrarel ohopmute B Tabmuiry

XapakTepHucTuKa OpraHM3allMOHHO-TIPaBOBbIX (POPM IIPENTPUATHH
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TOBAPUIIECTBO
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BEpe
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(bepmepckoe)
XO035ICTBO
000
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HenyOanunoe AO
[Ty6mmunoe AO
X035 ICTBEHHBIE
MmapTHEPCTBA
["'ocynapcTBeHHBIE

M MYHUIUTAIbHBIE
YHUTapHbBIC
MpeanpUATUS

IIpon3BOACTBEHHBIE
KOOIIEpaTUBBI
3ananme 3. Onpenenure, Kakas U3 OPraHU3aLMOHHO-TIPABOBBIX (pOpM B HanOOJIbIIEH CTEIIEHH COOTBETCTBYET
XapakTepy AesATEeIbHOCTH NPEIITPUATHUS .

Xapaktep IesITeIbHOCTH Bo3MosKHasi OpraHU3alMOHHO-TIPABOBAsI
dhopma
Xnebo3aBog IAKITHOHEPHOE O0IIIECTBO

ToBapuIilecTBO Ha Bepe

[los1HOE TOBapUILECTBO

KpecTrsiHckoe (hepmepckoe) X03g1iCTBO
YupexneHue

[Ipon3BOICTBEHHBIN KOOIIEPATUB

Jlom monenei
CynoBepdn
PemonTHast macTepckas

3a30)1 TOYHBIX U3MCPUTCIIBHBIX

npubopoB 000
Y4ebHOe 3aBe/ieHle T'YMaHUTapHOT O Accormanus
npoQus 'YHUTapHOE NpEaIpUsiTUe

HayuHo-uccnenoBaTenbCKuil [EHTP
[PAINO3JIEKTPOHHOMN MPOMBIILIIEHHOCTH

[TponsBOACTBO U3 IeIni HApOJHBIX|
[IPOMBICTIOB

Toprosist
TTaceka
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OIIK-2.3 Ananmmsupyer u  ouecHuBaeT | [I[puMepHbBIii mepevyeHb TeM KOMILJIEKCHO MCCIe10BaTeIbCKOI padoThI:

paboTOCIIOCOOHOCTH
MIPEAPUATHS (TEeXHUYECKHX
00BEKTOB, CHCTEM M IIPOIIECCOB) C
y4eTOM COLMAITbHBIX
OTpaHUYCHUHN

1. MlHBeCTUIIMOHHAS IEATEILHOCTD MPEANIPUITHS M €€ SIKOHOMHYECcKast 3 ()EKTUBHOCTH (HA TIPUMEPE ........ ).
2. Ouenka 3((peKTUBHOCTH JACATEIHPHOCTH OPTaHU3aIluu (Ha MpUMepe. .. ).
3. Ponb maHupOBaHUs Ha PEANPHUATAN (HA TIpUMeEpe. .. ).

4.Crioco0bl MUHMUMHU3ALUHU YTPO3bl OAHKPOTCTBA XO3SHCTBYIOLIETO CYOBEKTA.

5. HopmatuBHOE peryimpoBaHue MpeapUuHUMATEIBLCKON IeITENbHOCTU B PO

6.Hanoroo6moxxeHune npeanpuHIMaTeIbCKON aesiTenbHOCTH B PO.

7.Manblii 1 KpynHbIA OM3HEC — IPOTUBOCTOSHUE UM TAPTHEPCTBO?

8.

.PriHounas cpcaa Kak Q)aKTop HGYCTOﬁqHBOCTH OopraHu3aluu.

ITpou3BoaACTBEHHBbI MEHEIKMEHT

OIIK-2.1

IIpoBOOUT TEXHUKO-
9KOHOMHUYECKOE 00OCHOBAHUE U
SKOHOMMYECKYIO OLEHKY
IIPOEKTHBIX PEIICHUN U
WH)KEHEPHBIX 3a/1a4

[Tpon3BoICTBEHHBIE TPOLECCHI B TPOU3BOACTBE U OCHOBHBIE IPUHIUIIBI MX OPraHU3alMU: CIelranu3anus,
HapajIeNIbHOCTh, IPOMOPLIMOHAIIBHOCTD, IOTOYHOCTb, HETIPEPHIBHOCTh, PUTMUYHOCTb.

CrpyKkTypa 1 BUAbl IPOU3BOACTBEHHBIX IpoLeccoB. IIpocThie U cI0KHbBIE IPOU3BOJACTBEHHBIE MPOLIECCHI.
«Y3Kue» MecTa MPOU3BOJICTBEHHBIX MPOILIECCOB U METObI UX ycTpaHeHUs. [Ipon3BoaCTBEHHBIE TOTOKU U
IIPUMEHEHHUE METOIOB JIOTUCTUKH I UX ONTUMU3ALUH.

«BpITankuparomas» u «BHITACMBAIOLIA CUCTEMbl OPraHU3AIMK TPOU3BOJICTBA B YCIOBUSIX MPEIIIPUSITHSL.
bepexnuBoe npon3BoACTBO

@OyHKUMS IaHUpOBaHUsL. MeTo bl AKOHOMUYECKOTO MJIaHUPOBAHUS U MPOrHO3UPOBAHUS. AJBTEPHATUBBI
U BBIOOD CTpaTEeruu, BO3MOKHOCTH MCIIOJIb30BaHUs MaTpHUIlbl BOCTOHCKOM rpynibl.

OyHKIMS OpraHu3alus B3aMMOEHCTBHS Ha npeanpustuu. @opMupoBaHHE CTPYKTYpPbl OpraHU3alMM U
JiesierupoBanue noiaHoMounid. dopmMupoBaHre MaTPUUHBIX (MPOEKTHBIX) OPraHU3ALMOHHBIX CTPYKTYp B
YCIIOBUSX BHEJIPEHUSI MHHOBAIIMOHHBIX Pa3paboToOK.

OyHKIMS MOTUBALMU NepcoHasa. MeTopl ynpaBieHusl NEPCOHAIIOM U MaTepUalbHOE CTUMYJIMPOBAHUE.
CymHOCTh cofiepKaTelbHbIX U IPOLECCYaTbHBIX TEOPUN MOTUBAIIMM B MEHE)KMEHTE.

Opranuzanys ¥ IJIaHUPOBAaHUE OIIAThl Tpyda. Ponb M 3HaueHHe TapuUPHON CHCTEMBI OIUIAThl TpyJa B
yepHOU MeTautypruu. @OoH/IbI OIUIATHI TPYA U 3aTPAThl IPEATIPUATHS.

OO6mass xapakTepucTuka (OpM M CHCTEM OIUIaThl TPyJda: CUCTEMbl MOBPEMEHHOM M clenbHOU (opm
OIJIaThl TpyAa. YCIOBUS M OCOOCHHOCTH MPUMEHEHMsI Pa3jIMYHbIX CHUCTEM OIUIaThl TpyJa B Iexax
IPEIIPUATHS YEPHON METAJUTYPIUH.
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OcoOeHHOCTH OIUIaTHI TpPyJda B 4YepHOU Merarypruw, [lommatel 3a HeymoOcTBa rpaduka, MpemMuw,
OCHOBHAs W JIOTIOJIHUTENIbHAS 3apaboTHas IulaTa. 3aTparhl MPEANPUATHS HA BBIUIATHI 1O E€IUHOMY
COLIMAJIBHOMY HaJIOTy.

Konrpons kak ¢yHkums ynpaBieHus. Poiab KOHTposns B 00eCHedeHUH pe3yabTaToOB JAEATEIbHOCTH.
IIpenBapuTenbHbI, TEKYIUMM M 3aKIIOYUTEIbHBIM KOHTPOJIb B YCIOBMSX MPEAUPUATHS UYEPHOU
METaJUlypruu. YpaBieH4ecKuil KOHTyp. MH(OopMaIimOHHO-yIIPaBIIAIOLIINE CUCTEMBI.

bu3Hec-1aH MHBECTHIIMOHHOTO TPOEKTA: CTPYKTYpa M IMOPSAJOK €r0 COCTABICHHUS B YCIOBHSIX YEPHOMN
metamuryprun. SWOT-ananus.

OneHka 3KOHOMHUYECKOH 3((HEKTUBHOCTH HMPUHATHS YIPABICHYECKUX PEIIEHUH Ha HOBOE CTPOUTENLCTRO,
pacupeHue, peKOHCTPYKIIHNIO, TEXHUUECKOE epeBoopykeHue npouspozcTtea. TOO nmpoekra.

YcnoBust 6e3yObITOYHOCTH MPOM3BOACTBA. [Ipon3BoACTBEHHAs TporpaMMa U Tpaduk 0e3yOBITOYHOCTH.
Touka 0e3yObITOUHOCTH. MeETOABl MapKMHAJIHHOTO AaHajdW3a W OCHOBBI NPUHATHS KpPAaTKOCPOYHBIX
yIpaBJIEHYECKUX peLIeHUH 110 00beMaM MIPOU3BOJICTBA TPOAYKLIUH.

OcHOBHbBIE HamNpaBi€HUS MHHOBALMOHHOIO Pa3BUTHS MPENNPHUATHH YEPHON METAJULypruu B COBPEMEHHBIX
YCIIOBUSX.
3aganme. OmnpenenuTs 1€71eco00pa3HOCTh BJIOXKEHUS CPEJICTB B OpPraHU3yeMblil OW3HEC-IPOEKT Mpu

3aJaHHOM CPOKC OKYIIaCMOCTH. HcxonHble JaHHBIE:
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HamveHnoranne moxazaTens Bemuamna

1. HapecTHUHH, THIC. T.6. 3100

2. JoxoZel 0T MpOJasEH TPOIVKIIHH, THIC. O.€.

lfirog 1200

2iirog 1300

J-Erog 1900

4-firog 2000

3. CTaEKa NpoIeHTa [0 DAHKOECKHM KPeqHTaM:

l-firog 7

2-fErog 10

3-dirog 11

4-firog 15

4. Mupexc pocra uen, xosbdunment:

l-firog 14

2-frog 15

3-dirog 1.6

4. rog 1.7

3. CpoK OKVIIaeMOCTH, JI2T 4
3aganue. [IpoekToMm npeaycMOTpeHO MpHOOpEeTeHre MalluH U o0opyaoBanus Ha cymmy 150000 y.e..
NuBecTUIIMM OCYILIECTBIISIOTCSA PABHBIMHU YaCTSIMH B TEYEHHUE JIBYX JIET. Pacxopl Ha omiary Tpyaa
cocraisoT 50000 y.e., matepuansl — 25000 y.e.. IIpeanonaraemplie JOXOAbI OKUAAIOTCS BO BTOPOM roll B
oowveme 75000 y.e., Tpetuii - 80000 y.e., yerBepTshIii - 85000 y.e., mateiii - 90000 y.e., mecroit - 95000 y.e.,
cenpMoif - 100000 y.e. Ouenure 1esnecoodbpazHOCTh MPOEKTa MpH LieHe kanutana 12% u ecnu 3To
HEO0OXOIMMO MPEJYIOKUTE MEPHI TIO €T0 YIYUIIECHHUIO.

OIIK-2.2 [IpoBoauT omeHKy mpoekTHHIX | 3aganue. [IpennpusTe paccMaTpUBaeT 1e1eco00pa3HOCTh MPHOOPETEHUST HOBOW TEXHOJIOTUYECKOW JTMHHH.

peHIGHI/IfI 1 MHXXCHCPHBIX 3aj/1a4, B
TOM YHUCJIC S5KOJIOTHYCCKYIO

Cpok 3KCIuTyaTaliy 5 JeT; U3HOC Ha 000pYyI0BaHHNE HAYUCIIAETCS 0 METOy YCKOpeHHOM amopTu3anuu (%):
25, 25 25, 20, 5 . Belpyuka OT peanu3aluy NPOAYKIMHM MPOTHO3UPYETCS MO rojgam. Tekymue pacxonbl 1o
rojlaM OIICHMBAIOTCS CIIEAYIOIMM 00pa3oM: B TMEPBBbIM Troja SKCIUTyaTallMd JUHUM C TOCJIEIYIOIINM

CIKCTOAHBIM POCTOM HX Ha 3%. PaCCManI/IBaCTCSI YBCINYCHUC O60pOTHLIX CpCACTB.

Kpenut B34t nox 15%

TOJIOBBIX M BO3BpAIIAETCS C MPOIEHTAMHU PaBHBIMH JIOJISIMU 3a TpU TMocieaHux roga. Ctapoe obopyaoBaHue

peanu3yercst B mepBblil rox mpoekrta. CtaBka Hajora Ha npuObUIL cocTtaBiseT 20%
BapHaHTaM IpejcTaBieHbl B Tabn. 1. HeoOxomumo paccuuTaTh J€HEXKHbBIE MOTOKH

YHCTYIO TeKyIIyo ctouMocTh npoekTa (NPV). CtaBka nuckontupoBanus — 12%.

. I/ICXO,Z[HBIG JaHHBIC 110
IO MPOCKTY IIO IroJam,

| Hokasarenn

| BapuanTs
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1 2 3 4 5 6
CTOMMOCTB JIMHHH, THIC. pYO. 10000 | 12000 | 13000 | 14000 | 11000 | 14000
Brlpyuka oT peanuzanuu | T 1 8800 8600 9000 9800 8500 8300
T10 TOJIaM, ThIC. pyO. 0 2 9400 9200 9600 10400 | 9000 9100
it 3 10200 | 10000 | 10400 | 11200 | 10000 | 9900
Bl |4 10000 | 9800 10200 | 11000 | 9900 10300
5 8000 7800 8200 9000 7800 10600
Texymue pacxoibl, ThIC. PyO. 3400 3800 4800 5000 3500 3300
O60pOTHBIE CPENICTBA, THIC. PYO. 2500 3000 2000 1000 2200 3000
Cymma kpenura 5000 6000 7000 8000 6000 6000
JlukBuganuonHas crouMocTsb ctaporo | 4000 3500 5000 5500 1500 2900
000py0BaHus, THIC. PYO.
OIlK-2.3 Ananm3upyer u  oreHuBaeT | 3aganue. KoMmanus 1oimkHA BRIOPATh OHY M3 JBYX MAIIHH, KOTOPHIC BBIMOIHSIIOT OJTHU U TE )KE OIEPaIlHH,

paboTOCIIOCOOHOCTH
MPEIIPUATHS (TEeXHHYECKUX
00BEKTOB, CHCTEM U MPOLIECCOB) C
y4ETOM COIHATbHBIX
OTrpaHUYECHUN

HO MMEIOT Pa3NUYHBIA CPOK CIykObl. 3aTpaThl Ha MPUOOPETEHHE U IKCIUTyaTal[Mi0 MAIllMH MPUBEACHHI B
Tabnuie.

1. Kakyto MamumHy ciielyeT KynuTh KOMIIaHUH, €CJIM CTaBKa JUCKOHTA paBHa 6 %?

2. Ilpenmnomnoxxum, 4To Bl (PUHAHCOBBIM MeHEHKep koMnaHuu. Eciu BbI mpuoOpenu Ty Win APYTryro MalluHy
U OTHalM e€ B apeHIy YIPaBISIONIEMY MPOU3BOJCTBOM Ha BECh CPOK CIYKObI MAaIIMHBI, KaKyl0 apeHIHYIO
MJIaTy BBl MOXKETE HA3HAYUTh.

3. OObIuHO apeHHas TUIaTa, OMHCAHHAs B BOMpoce (2), yCTaHaBIMBAETCS MPEINOJIOKUTENBHO - Ha OCHOBE
pacuéra U MHTEPIIPETAIM PAaBHOMEPHBIX TOJOBBIX 3aTpat. [Ipeanonoxum, Bel AEHCTBUTEIBHO KYITUIN OJHY
W3 MAIllMH ¥ OTJalH €€ B apeHy YNPaBJSIoEMy IPOU3BOJACTBOM. Kakyro eKerogHyroo apeHIHYIO MJaTy BbI
MOXKETE YCTaHaBIMBATh Ha OyayIee, eciii TeMIn HHIISIUN cocTaBiseT 8 % B roa?

[Tpumeuanue: apeHaHas IaTa, paccuuTaHHas B Bompoce (1), mpencraBisieT coOoi peaabHbIE MOTOKU
JIEHEKHBIX CPEACTB. BBl TOJKHBI CKOPPEKTUPOBATh BEIMUUHY apEHTHOM TUIATHI ¢ yIETOM UHQIISAIUN.

Tabauma
T'omer Mammaa A Mammuna b
0 40000 50000
1 10000 8000
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2 10000 8000
3 10000 8000
4 - 8000
3apanue. OnpeenuTh HEJOCTAOIINE TTOKA3aTeIH, UCIIOJIb3Ys HCXOAHBIC JaHHBIC, COTJIACHO TabJuIIe.
3ajanue NpeCTaBICHO JIJIsl BHIIIOJIHEHUS 10 BApUAHTaM.
Ta6mmma MicxogHbie v pacyeTHBIC JaHHBIC
CTouMOCTh OCHOB}(I;I)IX (hOHIIOB, THIC. - = °\i - . g gﬁ
. o . <
= n o ox | EEg | 5| _F5E2| £z
= = 8 . S 4 . . = oz E = % BB . 0 a
= =N = O o = \O ~\O = O = oS Q@ 8 m /@ 2 Q5
o, S w Q = F O > Q > o) “Ed & 9 e > o O Ogg:
= g«:gm ogm S = = I 2 g 3 T = ()Emg B B
M A E 5 o = 5 o NS 8 E % Q & 2 5} 8 o % g
5 S2E| BEEZ =2 | 2 2 s 5% &3
= o o o — = O =
1 2 3 4 5 6 7 8 9
1 87,5 37,5 3
2 150 27 13,5
3 161 8 1
4 28 14 7
5 225 13,5 5
6 97,5 39 6,5
7 275 178,75 13,75
8 133,2 55 8
9 330 7,5 4
10 391 8 1
Tensopuszuka
OIIK-2.1 [IpoBOAUT TEXHUKO- Ilepeuenv meopemuueckux 60npocog K IK3AMeny:
9KOHOMHYECKOE 00OCHOBAHHE U — TepmoanHaMuKa U MEXaHUKA Ta30B.
9KOHOMMYECKYIO OLICHKY — DHTaIbNud, TEIJIOTA.
IIPOCKTHBIX PCIICHUH H — OcHOBHbIE YpaBHEHHMsI TE€USHUSI ra3a.
WHXXEHEPHBIX 3a/1a4
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OIIK-2.2

[IpoBOOUT OLEHKY MPOEKTHBIX
pEelIeHUI U UHKEHEPHBIX 33/a4, B
TOM YHCJIE IKOJIOTUYECKYIO

OIIK-2.3

AHanmu3upyeT M OLICHUBAET
paboTOCIOCOOHOCTh
MPEIIPUATHS (TEeXHHYECKUX
00BEKTOB, CHCTEM U MPOLIECCOB) C
y4eTOM COIMAIbHBIX
OTrpaHUYECHUN

— OCHOBHBIE CBEJICHUS U3 MEXAHUKH a30B.

— PexXuMbl IBUKEHUS KUIKOCTH.

— Hcreyenue rasa yepes OTBEpCTUS.

— VYpasuenue bepuymiu. CtpyitHoe IBHKEHHE ra3a.

— Temo- u MaccomnepeHoc.

— TemnonpoBoanocts. Anuddepennnansnoe ypaBHEHHE TETLIONPOBOIHOCTH.

— TennonpoBOAHOCTH MPHU CTALMOHAPHOM M HECTAL[MOHAPHOM PEXHME.

— Tennonepenaya. KOHBEKTUBHBIH TEIIO- K MACCOMEPEHOC MTPH CBOOOTHOM U BBIHYXKJICHHOM TEUCHUH.
— T'uapoanHamMU4ecKuid U TEMJIOBOW MOTPAHUYHBIE CIIOH.

— PanmanuonHslil Temio- u maccorepeHoc. OCHOBHBIE MTOHSATHS U 3aKOHBI.

— Buabl 1y4uCTBIX TOTOKOB.

—  CHOXHBIN TEII000MEH.

— Tennorenepanus 3a cyet cxuranus TomiuBa. OCHOBHbIE XapaKTEPUCTUKU TOILIIUBA.

— OcHoBbI TEOpUU rOpeHUsl. PacueTsl HOJHOTO U HEMOJIHOTO FTOPEHUS TOILIMBA.

— VYcrpolcTBa s CKUTaHMS TOIUIMBA. TeroreHepanus 3a cueT JIEKTPOIHEPTHH.

SIBnenus, 3aKOHBI M YPABHEHMS NIEPEHOCA BEIIECTBA, TEIlJIa U UMITYJIbCa: TEIJIONPOBOJHOCTh, KOHBEKIIHS,

usnydenue, mupdysus.
Ilpumepnoe npaxmuueckoe 3a0anue 0,14 IK3AMeEHA:
[Ipu kakux 3HaUEHUSAX ynciaa buo Teno sBnseTcsa TepMUUYECKU TOHKUM:

— Bi —>0;

— Bi > w;

- Bi <0;

- Bi <0,25.

Kaxkoe gncio HOI[O6I/I$I ABJIACTCA ONPCACIACMBIM IIPU PACUCTAaX KOHBCKTHUBHOT'O TemIoo0oMeHa?
- Pr;

- Nu ;

- Re:

- Gr.

3. Kakum ypaBHeHHEM M0100MsI XapaKTepU3YeTCsl BIHYKJICHHAs! KOHBEKIUs?
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u
— Nu =
— Nu

- Nu = f(Bi,Pr)

Kakwue 3HaueHus Re cooTBETCTBYIOT TYpOYJIEHTHOMY PEXUMY JBUKECHHSI )KUIKOCTH B TpyOax (KaHaax)
Re >1300;

- Re <9300;

- Re >10300;

— Re > 2300.

Yucno PeiiHonbica onpenensercs mo hopmyiie

1. Re=W—d 2. Re=Kd

Y7, 1%

3. Re:ﬁ 4. Re:Ll
/4 W

KaKOC 3HAUYCHUC HOFHOIH&TCHBHOﬁ CHOCO6HOCTI/I HNUMECT a6COHIOTHO IIepHOe TCJI0:
— A<1;

- A=0;

— A=1;

- A>1

Kakoii u3 npuBeIeHHbIX 3aKOHOB IPUMEHSETCS JIsl paCYETOB TEII000OMEHa U3IydeHHEM?

Kakwue raspl 0051aatoT U3:1y4aTeIbHOM U MOTJIOIaTeIbHOM CITOCOOHOCTRIO?
_ He, Ar, Ne;




Koo
UHOUKAMOP
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea

_ N2, Oz, H;
_ H,O, CO,, SO,

B kakux equHHUIIAX U3MEPSIETCS KOJIMYECTBO TEMJIOTHI?

— °C;

— KI/M;

- JUK;

- H/™m

TemnonpoBoAHOCTh KaKUX MaTepHaioB HauOoJIbIIas?

- Mertanios;

- I'a308B;

- TBepabIX TEJ - IUINEKTPUKOB;

- Kunkocrei.

OT Kakux napaMeTpoB 3aBUCUT KOA(P(ULMEHT TEIIONPOBOJHOCTH?
- Ot Buaa IBUKEHUS )KUIKOCTH;

- Ot Temnepatypbl U (PU3NYECKUX CBOMCTB BEIIECTB;

- Ot Macchl 1 IUIOIAAN IOBEPXHOCTH TENA;

- Ot KosInyecTBa NOABENECHHON TEIIOTHI.

Kakoe u3 ypaBHEHNE IUIOTHOCTH TEILIOBOTO ITOTOKA COOTBETCTBYET NEPEHOCY TEIUIOTHI TEIIONPOBOAHOCTHIO
yepe3 OAHOCIONHYIO IIIOCKYIO CTEHKY:

- q= % (t, -t);

- g =—Agradt;

- gq= a(tz -t,);

- q= % (tz - tl) .

ITo xakoMy U3 ypaBHEHU PacCUUTHIBAETCS TEIUIONepeaaya 4yepe3 CTeHKY?
B g — At —1.5)

o
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Loy — o
_ g = 1 _ 65 5
>
i=1 /Ii
_ tofcl _ t.?fc2
T 91T s 1

o, A o,

6Yka3arp, KaKOMY HHTEpBaly 3HaU€HUH KO3 PHUIHEHTa A COOTBETCTBYET TEIJIONPOBOIHOCTh CTAJIEH.
- 20— 50 Bt/(m °C)
— 0,07 -4 Bt/(Mm°C)
— 0,007 — 0,07 Bt/(m °C)
B xakux emuHHAnaX n3Mepsiercs: K0dQGUIUEHT TeTIonpPOBOHOCTH?
Bm

>

Bm
m’e pa()’

Bm
M- epaa’
— Bm.
Koadduuuent teronepenaun xapakTepu3yeT HHTEHCUBHOCTb Mepeauy TeIUIOThI:
— OT oHOI cpenibl K IpYyroi;
— BHyTpH TBEpABIX CTEHOK;
— OT 0HOM cpefbl K APYroi Yepe3 pa3ieIuTeNIbHYIO CTEHKY;
— OT XHUIKOCTEN K TBEPABIM CTEHKAM.
Yucno Oypee onpenenser:
- Pexum BUKEHUS KUIKOCTH;
- TepMuueckyr0 MacCHUBHOCTb TEIT;
- bespa3zmepHoe Bpems Harpesa;
— Pu3nyecKkre napaMeTpol BEMIECTBA.
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Ilpumep 3a0anun na pewienue 3a0au u3 npogheccuoHanbHOU 0d1aCmU:
3agava 1. [lmockas me4yHas CTEHKA COCTOMT M3 CJIOS OTHEMOPHOTO MaTepuasna TOJIIMHOM Si, M U
TETUIOU30JISIIIHOHHOTO CJI0sI TOMMUHON Sy, M. KoadhpummeHTsl TermionpoBOIHOCTH CIIOEB PaBHBI: MEPBOTO

A,, B1/(m K), Broporo A,, Br/(m K). Temneparypa ra30B OMbIBalOIIUX BHYTPEHHIOIO IIOBEPXHOCTH CTECHKU
tr, C; ko3(huIreHT TemIooTjaun K BHyTpeHHeH cTenke o, BT/(M'K); oT Hapy»KHO# CTEHKH K BO3IYXY ,,

Bt/(m-K). ITnomane cren f, M. Temneparypa Bo3/1yxa, OMBIBAIOIIETO HAPYKHIOK MOBEPXHOCTh CTEHKH tg,
°C.

HeoOxonumo onpenenurs:

a) oOl1ee TEMI0BOE COIPOTUBIIEHUE OT ra3oB U BO3AyXy - R, O6muii koappunment remnonepenauu K,
IUIOTHOCTh TEIUIOBOTO TIOTOKA ( M KOJHMYECTBO TEIUIOTHI Q, TepsieMOe CTEHKOH HpH Tpex BapHaHTax
yKa3aHHbIX B Ta0aMLE 2;

0) HaliTK TeMIiepaTypbl B CThIKE ci10eB tl, t2 ,t3 a1 Tex e BapuaHTOB;

B) IIOCTPOMTH JUIsl TPETHErO BapHaHTa rpadMKu pacupeeseHusl TeMIIepaTypsl B KOOpJuHaTax t-S u t-
R; cpaBHUTH ¢ TemmepaTypamu, MOJTy4YCHHBIMHA aHATUTHYECKUM ITyTeM ( 110 hopMynam);

I') ONpeAEIUTh CHUKEHUE TIOTEPh TEIIa BO BTOPOM U TPETHEM BapUaHTaxX IO CPABHEHUIO C MEPBHIM (B
npoueHTax). [lorepu npu nepBom Bapuante npuHumarorcs 3a 100%;

1) pe3y/bTaThl PacyeToB MpeacTaBuTh B Bue Tabauus! 1 (Ilpui. 1.) u caenaTs BBIBOJBI O POJIM TETIIOBOM
M30JISAIIUH [T CHIDKEHUS TTOTEPh TEIUIa Yepe3 KKy

3agaua 2. B neus ¢ nmoctostHHON Temmneparypoil tad, °C, momemniaercs cTalbHON HUIMHAP JHAMETPOM
D, m. HauanbHas temneparypa metaia coctasiser tHad, °C KoadduuneHT TenionpoBoJHOCTH CTAIH Acr,
Bt/(m rpan); temnoemkocts Ccp, KJXK/(KT rpai), IUIOTHOCTb PCT, Kkr/m®, Koapduuuent temnoornauu ot
neuHelx ra3oB o OrmnpenenuTs BpeMmsi HarpeBa T, O MOMEHTa JOCTHXKEHHS TEeMIIePAaTyphl thos, O0C
.TeMIepaTypy LEHTpa tyeyr B MOMEHT BBIJAUM MeTaJUla M3 nedd. Terutopu3nyeckue napaMeTpbl CTau:
KOO(QQHUIIMEHT TETUIONPOBOJTHOCTU Acr, TEIIOEMKOCTh Cgp, TUIOTHOCTH por, CUNUTATh HE3ABUCSIIUMH OT
TEMIIepaTyphl.

1 2
=r or==r
3

PaccunraTte TeMIiepaTypHOE 10JIe HEOTPAaHWUYEHHOTO WIMHAPA JUIsl 3HaYeHu! paauyca r=r0 = 3, ,
=R no ¢popmynam u cpaBHHUTH C pacCUYUTAHHBIMH Opop, Openr, tyenr M0 Muarpammam J1.B. byapuna

MeTtajutyprudeckasi TEnJ0TeXHUKA
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OIIK-2.1

IIpoBOaUT TEXHUKO-
SKOHOMMYECKOE 000CHOBAHUE U
3KOHOMHUYECKYIO OLICHKY
MPOEKTHBIX PELICHUN 1
WH)KCHEPHBIX 3a7a4

CnMcoK KOHTPOJIBHBIX BOIIPOCOB:

. Bugpsl TormBa u ux coctaB. Y CJI0BHOE TOIIIIMBO.

. OcHOBHBIE XapaKTEPUCTUKH TOIUINBA.

. YcrpolicTBa i C)KMIaHUs TOILIMBA.

. ConepxaHue U MOCIe0BATEIbHOCTh PACUETOB FOPEHUS TOILIMBA.

. Harpes nyrooii u mia3mennsiii. Haznauenue, o6nactu 3peKTUBHOIO IPUMEHEHUS.
. HarpeB nnaykunonnsiii. Haznauenue, o6nactu 3¢ (eKTUBHOTO IPUMEHEHUS
HarpeB »51ekTpoconpoTHBIEHHMEM U 3JIEKTPOHHOIYy4YeBOH. HasHaueHwue,
PUMEHEHHS

8. Mcnonb30BaHNE BTOPUYHBIX SHEPropecypcoB. THIIbI TEII00OMEHHUKOB, UX Ha3HAUE€HUE U CPABHUTENIbHAS
OLICHKA.

9. Marepuainsbl, IpUMEHsEeMbIE B I1€YaXx.

10. OcHOBHBIE 371€MEHTHI KOHCTPYKIIH 1eyeil.

11. OcHOBHBIE TUIIBI IVIABUIIBHBIX, HATPEBATEIbHBIX U TEPMUUYECKUX TEeUeil.

12. OrueynopHble MaTepuabl, UX OCHOBHBIE CBOICTBA.

13. Tennou3oasMOHHbBIE MaTEpPHAIIbl, UX OCHOBHbIE CBOWCTBA.

14. Knaccuduxkanus npoMbIIIIJIEHHBIX Teyei.

15. BciomorarenbsHOoe 000pyI0BaHUE TIEUEH.

NN R W

obmactin 3P HEeKTUBHOTO

OIIK-2.2

[IpoBOAUT OLIEHKY MPOEKTHBIX
pelieHni 1 UHXKEHEPHBIX 3a/1a4, B
TOM YHCJIE€ FKOJOTUYECKYIO

[Tpumeps! 3a1a4:

[Tpumep 1. Ompenenuth TemmepaTypy B LIEHTpe ciigs0a K3 MalOyriepoaucToi ctanu TomuuHod 0=0.3M,
HATPEBAEMOTO B METOMHYECKON 30HE MEYM C MIATAIOUM MOIOM C thos = 0°C 10  th, = 600°C, ecrm
TeMIiepaTypa MpPOJYKTOB CTOpaHUS B 30HE €YU MEHSETCS OT 800°C o 1300°C B KOHLE 30HBL Cpenuuit
K03 puLKeHT TerooTaauu npuHaTs 100 Br/mM%K

[Tpumep 2. PaccumrtaTh pekymnepaTop Ijs TOJOTpeBa BO3AyXa Ui CIEAYIONIMX YCIOBHW: TeMIIeparypa
BO3/lyXa Ha BXOJI€ — BBIXOJI€ pEKyIepaTopa: 0-450°C, TEeMIIEpaTypa JpIMa Ha BXOJE B PEKYNEpaTop - 1050°C,
pacxoj ra3a Ha oTorieHue neun B=5.46 M>/C, KOIMYECTBO [bIMa Ha BXOJE B pekyneparop V= 34.9 M/e.
Cocras geIMOBBIX ra3oB: N>=72%, CO,=11%, H, O =17%

OIIK-2.3

AHamu3upyer W
paboTOCIIOCOOHOCTH
PEIPUATHS (TEXHHYECKUX

OLICHUBACT

[Ipumep npakTUUECKOTO 3aJaHus
TenuoBol pacder pereHeparopa
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00BEKTOB, cUcTeM U Tpoleccos) ¢ || Bapu | Temnep | Cpenrst Bun Maxkcuma | Temnep | Cpennu Tun | Pasm | IIpogomxkure
y4eToM COLIMAIIBHBIX || aHT atypa s TOILJTBA JbHAs atypa i Hacany | ep JBHOCTb
OTpaHUYCHUHN BO3IyXa | TeMIep TEIUIOBAst | MPOAYKT | K0d(du K1 Yer nepuoja,
Ha aTypa Harpyska OB UEHT KU, MUH.
BXOJIE B | MOAOrpe ey, CrOpaHH | pacxona MM
perexHep Ba MBTt s Ha BO3/yXa
atop, C | Bo3ayxa BXOJI€ B B
,C pereHep | pereHep
atop, C aTope
1 20 970 [Tpup.ra3 46.9 1570 1.44 Kayne | 160x 9
+15% pa 160
MazyTa
2 25 1000 | I[Mpup.ra3 44.4 1520 1.46 ITerep | 120x 10
+20% cera | 120
MazyTa
3 30 1050 | IIpup.ra3 46.0 1560 1.48 Cume | 165x 11
+25% HCa 165
Ma3yTa
4 35 1110 | [Ipup.ra3 48 1500 1.50 Bpyck | 140x 12
+30% oBas | 140
MazyTa
5 40 950 [Ipup.rasz 50 1560 1.3 Kayne | 100x 9
+15% pa 100
Ma3yTa
6 45 1050 | IIpup.ra3 48.1 1490 1.34 ITerep | 120x 10
+20% cera | 120
Ma3yTa
7 50 1100 | Ilpump.ra3 53.1 1480 1.36 Cume | 140x 11
+25% HCa 140
MazyTa
8 55 1000 | Ilpup.ra3 55.5 1530 1.38 Bbpyck | 100x 12
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+30% osag | 100
Ma3yra

9 20 1150 | I[Ipup.ra3 58.2 1570 1.4 Kayme | 120x 9
+15% pa 120
Ma3yTa

10 25 950 [Tpup.ra3 54.3 1520 1.44 ITerep | 140x 10
+20% cena | 140
Ma3yra

11 30 1000 | Ilpump.ra3 56.5 1560 1.46 Cume | 100x 11
+25% HCa 100
Ma3yTa

12 35 1050 | Ilpup.raz 48.1 1500 1.48 Bpyck | 120x 12
+30% oBas | 120
Ma3yra

13 40 1100 | ITpup.ra3 53.1 1560 1.50 Kayne | 140x 9
+15% pa 140
Ma3yTa

14 45 980 [Tpup.ra3 55.5 1490 1.3 ITerep | 100x 10
+20% cera | 100
Ma3yTa

15 50 950 [Ipup.rasz 58.2 1480 1.34 Cume | 120x 11
+25% HCa 120
Ma3yTa

16 20 1000 | I[Mpup.ra3 54.3 1530 1.36 Bpyck | 140x 12
+30% oBas | 140
Ma3yTa

17 25 1050 | IIpup.ra3 56.5 1570 1.38 Kayne | 100x 9
+15% pa 100
Ma3yTa

18 30 1100 | Ilpump.ra3 48.1 1520 1.4 ITerep | 120x 10
+20% cera | 120
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MazyTa
19 35 980 [Tpup.ra3 53.1 1560 1.44 Cume | 140x 11
+25% HCa 140
Ma3yTa
20 40 1000 | IMpup.ra3 55.5 1500 1.46 Bpyck | 100x 12
+30% oBas | 100
MazyTa
21 45 1050 | Ilpup.raz 58.2 1560 1.48 Kayne | 120x 9
+15% pa 120
Ma3yTa
22 50 1100 | [Ipup.ra3 54.3 1490 1.50 Ilerep | 140x 10
+20% cera | 140
MazyTa
23 20 950 [Tpup.ra3 56.5 1480 1.3 Cume | 100x 11
+25% HCa 100
MazyTa
24 25 1000 | ITpup.ra3 44.4 1530 1.34 bpyck | 120x 12
+30% oBas | 120
MazyTa
25 30 1050 | Ilpwmp.ra3 46.0 1480 1.36 Kayne | 140x 9
+15% pa 140
MazyTa
OIIK-3 CniocofeH y4acTBOBATh B YIIPABJIEHHHU NPO(ecCHOHAIBLHOM /1eSITeJIbHOCThI0, HCI0JIb3Ysl 3HAHMS B 00J1aCTH MPOEKTHOI0 MEHEeKMEHTA
IIpou3BOACTBEHHBbIN MEHEIKMEHT
OIIK-3.1 Pa3pabarbiBaeT KOMIIIEKCHI Bomnpocsl k 3auery:
TEXHUYECKUX U TEXHOJOTMYECKUX | — IIpom3BOACTBEHHBIE IPOLECCH B YEPHOM METAUIypIrMM W OCHOBHBIE IPUHLMIIBI UX OpraHU3alMH:
pemenuii B npoeCCHOHATBHOMI crenualn3anys, napamuielbHOCTh, MPONOPLUOHAIBHOCTb, TOTOYHOCTh, HEMPEPBIBHOCTb, PUTMUYHOCTD,
obmactu 9BOIIOIIMOHHOCTb.
— CrpyKTypa U BHJIbI IPOU3BOJCTBEHHBIX IpoLecCcOB. [IpocThie U C0XKHBIE IPOU3BOACTBEHHBIE IIPOLIECCHI.
«Y3Kue» MecTa NPOU3BOACTBEHHBIX MPOLIECCOB U METOABI UX ycTpaHeHUs. IIpon3BOACTBEHHBIE TIOTOKU U
MIPUMEHEHNE METOJIOB JIOTUCTUKHU I UX ONTHMH3AIIH.
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— «BrprTankuBaronas» W «BBITATHBAIOIIAS» CHCTEMBl OpPraHU3allMM IPOU3BOJACTBA B  YCIOBHSX
NPEIIPUSATHSL.

— bepexnBoe npon3BoaCcTBO

—  OyHKIUS UIAaHUPOBaHMSL. MeTo/bl SKOHOMUYECKOTO TUIAHUPOBAHUS M TIPOTHO3UPOBAHUS. AJNIBTEPHATUBBI
U BBIOOp CTpaTeruu, BO3MOKHOCTH MCIIOIb30BAHUS MaTPHUIIbI BOCTOHCKOM TpyIIIb.

— OyHKIUS OpraHM3anus B3aMMOACUCTBHUS Ha npeanpusatiur. GopMupoBaHHe CTPYKTYpBI OpPraHU3AIUH U
JieNIeTUpOBaHue TOTHOMOYHA. POPMHUPOBAHNE MATPUYHBIX (IIPOCKTHBIX) OPraHU3AIMOHHBIX CTPYKTYP B
YCIIOBUSIX BHEIPEHHS HHHOBAIMOHHBIX Pa3paboToK.

3aganme. [lponyknus npeanpuarus N moap3yeTcss OOJIBIIMM CIPOCOM M 3TO JA€T BO3MOXKHOCTh
PYKOBOJICTBY paccMaTpuBaTh MPOEKT YBEIMYEHHUs MPOU3BOAUTEIHHOCTH MPEIIPUITUS 32 CUET BBITyCKa
HOBOMW MPOJYKIMH Y€ yepe3 Mecall. C 3Toi Lenblo HE00XOAUMO CIIEAYIOIIEE:

1. JlomonHUTENbHBIE 3aTPaThl HA TPUOOPETEHUE TIUHUU CTOUMOCTBIO = 425 THIC. TOJII.

2. YBenuueHrne o0OpOTHOIO KanuTtaia Ha 94 TeIC. 0.

3. YBenuueHue 3KCIUTyaTallMOHHBIX 3aTpaT:

a) pacxollbl Ha OIUIaTy TpyAa TEepcoHalia B MEpBbId rox = 116 Thic. A0 W B JaibHEHIieM OymyT
yBeNU4MUBATHCS Ha 10 ThIC. AOJJI. €XKETOHO;

0) nmpuoOpeTeHne HUCXOJAHOTO CHIPhS JJIA TOTOJHUTEIBLHOTO BhITycka = 137 ThIC. MOJUI. U B JajbHEHIIEM
OyZAyT yBeIMYMBATHCS 1O 3 THIC. JIOJUT. Ha KaX/1yt0 1 ThIC. JOMOJHUTEIbHOMN MPOIYKIINY;

B) JIpyTHU€E JIONOJHUTENIbHBIE €XETOAHbIE 3aTPaThl cocTaBsAT 40 ThIC. JOJUI.

4. O6beM peanuzaliui HOBOU MPOJYKIMH IO OJlaM COCTaBUT (ThIC. IIT.):

li#irog 20
2dirog 22
J-diroz 24
d-1irog 26
5-firoz 28
6-i rog 27
T-firozg 25

5. llena peanuzanuu npoaykiuu B 1-it rox 30 qosut. 3a eAUHUITY U OyIeT €XKEeroIHO YBEINUUBaThCS Ha
1,5 monmn.
6. AMopTH3alys MPOU3BOJUTCS PaBHBIMHU JIOJIIMU B TEYEHHE BCETO CpOKa Ciryk0bl obopynoBanus. Uepes 7
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JIeT PHIHOYHAS CTOMMOCTBH 000pYIOBaHMs cOCTaBUT 14% OT ero nepBoHaYaIbHOW CTOUMOCTH.
7. 3aTtpaThl Ha TUKBHUAALIMIO yepe3 7 jieT cocTaBAT 10% oT ppIHOYHOM CTOMMOCTH 000pYI0BaHUSI.

8. Jlnst mpuobpeTeHus: 000pyI0BaHMSI HEOOXOAUMO B3STh JOJITOCPOYHBINA KPEAUT, PABHBIN CTOUMOCTH
obopynoBanus, o1 13% rogoBbix cpokoM Ha 5 j1eT. Bo3BpaT OCHOBHOW CyMMBI OCYILIECTBIISIETCS,
Ha4yMHas CO BTOPOIo rojia (IJIaTeKu B KOHIIE '0/1a) paBHBIMHU ILJIaTEKaMU.

9. Hopma noxona na kanurtan 30%. Hanor nva npubsuis 20%. CraBka nporenra (i) pasua 21% u
paccuuThiBaeTcs 1o opmysie:

i=a+b+ec,

I7I€ a — pa3Mep BAJTIOTHOTO JICMIO3UTA;

b — ypoBeHb prCKa JaHHOTO MPOEKTa,

C — YpoBeHb HH(DISAIMH HA BaJIIOTHOM pPBIHKE.
1=10+ 3 + 8 (o ycioButo).

10. B xauecTBe mpoBepsEMbIX Ha PUCK (PAKTOPOB BHIOMPAIOTCS:

a) JOTOJHUTEIHFHOE yBeNInYeHHe 0a30BbIX 00BEMOB NMPOIYKIIUMHU Ha 1% €XeronHo, Ha4rHasi CO BTOPOTO roja;

0) yBelIMUEHHE IPOSKTHPYEMOTo YpoBHsI HHGsImu 10 12%);

B) POCT BEJIMYMHBI JOMOJIHUTEIBHBIX €XKETOAHbIX 3aTpaT Ha 40 ThIC. A0

Onpenenuts:

1. Yneryro TMKBUAALMOHHYIO CTOMMOCTh 000pY/I0BaHUSI.

2. O dekT 0T MHBECTUIIMOHHOMN, ONIEPAIIMOHHON U (PUHAHCOBO IEATETHLHOCTH.

3. I[ToToK peasibHBIX JICHET.

4. Canbao peabHbIX JCHET.

5. Canb0 HAKOIUIEHHBIX pPealbHBIX JICHET.

6. OcHOBHBIE MOKa3aTen Y3PPEKTUBHOCTH MPOCKTA:

a) YUCTBIN MPUBEIECHHBIA JOXOI;

0) UHJIEKC JIOXOITHOCTH;

B) BHYTPEHHIOIO HOPMY JIOXOAHOCTH.

7. CnenaTb BBIBOJBI O BO3MOXKHOCTH peaTu3alliy MPOEKTa U pa3paboTaTh NPeAIOKEHHS MO MOBBIIICHUIO €To
3¢ peKTUBHOCTH.

3ananue: Ha ocHOBaHHMH JaHHBIX, IPEACTABICHHBIX B TAOIHIIE, TOCTPONTE AUarpaMmy SMazymu

1. IlpoBeauTte aHaNU3 KapThl pabOTHI U BBISIBUTE OIEpalMM, IO BPEMEHH IUKJIA CYIIECTBEHHO BIUSIOLIUE HA
obecrnevueHne TpeOyeMoro Takta o0padoTKu u cOopku JeTaneil. Bpems takra (mukmia) coctaBuseT 45

CEKYH]I.
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2. YKaXXuTe omnepalyy, Ha KOTOPBIX Hel03arpyKeHbl pabodre MecTa B Mpejienax 3alaHHOr0 BpeMEHH TakTa?

3. Ompenenute COOTHOIIEHUE BUAOB pabOT 10 BPEeMEHHU Ha I1ecToil onepanuu (B %):

ITorepu —

He noOaBiseT EHHOCTD —

JloOaBIsIeT 1IEHHOCTh —

Howmep onepanuun Ha3zBanue onepanuu Bpewms, ¢ XapaKTepucTUKA BpEeMEeHH
1 YcraHoBKa Jeranein
11 5 [Torepu
12 10 He noGasiisieT ieHHOCTH
13 5 He no0Gasisier 11eHHOCTH
14 9 He no0Gasisier 11eHHOCTH
15 9 He no6aBisieT 1IeHHOCTD
16 10 Jlo6aBiisieT IEHHOCTh
2 W3rortosnenue neranei
21 6 Jlo6aBiisieT IeHHOCTh
2 2 9 He noGasisieT 1eHHOCTH
23 10 He noGaBisieT 1IeHHOCTh
2 4 7 [Totepu
3 Imudoska Tpéx neranen
31 9 Jlo6aBiisieT IeHHOCTh
32 9 Jlo0OaBIeT LIEHHOCTh
3.3 6 He noGaBisieT 1IEeHHOCTh
34 9 Jlo0OaBIIseT IEHHOCTh
35 9 Jlo0OaBIseT LIEHHOCTh
36 6 He noGaBisieT 11eHHOCTh
37 9 Jlo0OaBIseT LIEHHOCTh
3 8 9 JloGaBiisieT IeHHOCTh
39 8 He noGaBisieT 11eHHOCTD
4 YcraHoBKa Koiec
41 10 He noGasisieT 11eHHOCTh
4 2 5 He noGaBinseT 1ieHHOCTH
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4 3 7 JloGaBsieT IeHHOCTh
4 4 6 He no0Gasisier 11eHHOCTH
45 8 Jlo0OaBiieT IEHHOCTh
4 6 8 Jlo6aBiisieT IEHHOCTh
S) 3aKkperieHue KpoHIITelHa
o 1 10 [lotepu
52 8 Jlo6aBiisieT IEHHOCTh
53 6 Jlo0OaBiieT LIEHHOCTh
5 4 7 Jlo0GaBiisieT IEHHOCTh
5 5 5 JloGaBisieT IEHHOCTH
5 6 5 JlobGaBiisieT IEHHOCTh
57 10 Jlo6aBiisieT IEHHOCTh
6 COopka penykTopa
6 1 7 [Torepu
6 2 8 [Totepu
6 3 10 He no0aBisieT 1IeHHOCTh
6 4 7 JloGaBsieT IeHHOCTh
65 10 Jlo6aBiisieT IeHHOCTh
6 6 5 Jlo6aBiisieT IeHHOCTh
7 COopka Bana
71 5 [Totepu
7 2 7 Jlo0GaBiisieT IEHHOCTh
73 5 Jlo6aBiisieT IeHHOCTh
74 6 JloGaBmseT IEHHOCTH
OIIK-3.2 Hcnonssyer MPUKTIATHBIC | 25444 Vcnonb3ys cpeacTBa aBTOMaTH3UPOBAHHOTO MpoeKTHpoBaHus npoectr ABC-ananu3
TTPOTPaMMAT " cpesctra [Tpeanpusitie BeimyckaeT 8 BUI0B mpoaykiuu. [{eHa u rogoBoil cipoc Ha HUX YKa3aHbI B TAOIUIIE.
ABTOMATH3UPOBAHHOTO TiponyKr A B C D E = G K
MPOSKTUPOBAHUS TPHU  PEHICHUH Llena, 4 > 4 10 > 10 1 20

HHKXCHCPHBIX 3aaa4 B
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npodeccuoHaIbHON 001acTh pyo0./en.
T'onosoii 250 2000 1000 7000 1500 2000 10000 100
crpoc, €.
Bripyuka,
py6./rox
3ananue: [IpoBectn ABC-aHanu3 u BBIIBUTh HAMMEHEE MPHOBLIBLHYIO TPYIITY TOBapOB. Pe3ynbTaThl aHaN3a
MOKA3bIBAIOT 3HAYMMOCTh POAYKIIUHU 1T KOMIIAHUH.
Kareropuu ToBapoB C cienyer yaessTh MCHbIIEC BHUMAHUSI WM BOOOIIE OTKA3aThCS OT UX PealTU3aIiH.
Pacnipenenenune: ['pymma A — 80% Beipyuku; ['pynma B — 15%, C -5%.
OIIK-3. 3 OOecnieunBaeT TexXHOJIOTHYECKOE | 3aganme. Vcronb3ysl JaHHBICE U MaTEpUaNbl POM3BOJCTBECHHOM MPAKTHUKH MOCTPONTE (PAKTUYCCKHA TOTOK

COITPOBOXK/ICHHE
IIPOM3BO/ICTBEHHBIX MPOLIECCOB

CO3/1aHUs LIEHHOCTH Ha BBIOpaHHOM mpennpuatud. Bam order, momumo kaptel IICC, momxeHn comepxarb
HoApOOHOE TEKCTOBOE OMNMCAHUE MPOM3BOJICTBEHHOIO Ipolecca MPEeIIpUsATHs WINM IpoLecca OCHOBHOMN
JearesbHOCTH. Bare ommcanue mporecca JOJDKHO CTaTh MH(POPMAIMOHHONW 0a3oi i pa3pabOoTKH KapThl
TEKYILEro MOTOKA CO3JaHusl CTOUMOCTH. B OTUET Takke JOKHBI BOUTH:

- IIepeyYeHb YCJIIOBHBIX 00O3HAUYE€HHUU M CHMBOJIOB, UCIIOJIb3yeMbIX Bamu mpu pa3paboTke KapTbl TEKYLIETO
I1CC;

- anroput™ BbinoaHeHus Kaptel [ICC, coneprkaminii koMMeHTapuu pa3paboTunka.

HOTOK COLIAHBA IIEHBOO TN

i [ ) ETTT—

YueOHas - 03HAKOMHTEJIbHASI IPAKTHKA

OIIK-3.1

Pa3zpabarbiBaeT KOMILJIEKCHI
TEXHUYECKUX M TEXHOJIOTHUYECKHUX
penieHuit B mpodeccuoHamTbHON
obnactu

O3HaKOMHTBCS C mpaBUJIaMn O6p8.60TKI/I n CUCTEMATUu3alunu (I)aKTI/I‘-ICCKOI“O U JIUTCPATYPHOTO MaTCpHraJia.
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OIIK-3.2 Hcnons3yer IIPUKIIAJHbIE . .
Y P & [To 3agaHK0 PYKOBOIUTES IETALHO U3YUUTh OTICIbHBIN METAJUTypruuecKuii nepeaen (00opyaoBaHue,
IIporpamMmabl 51 cpeacTBa o
PorD p TeXHOJIOFI/IIO) (aFHOMepaHI/IOHHOC, JOMCHHO€, CTAJICIIAaBUIIBHOE, IIPOKATHOC, IMTCUHOC HpOPI?;BOI[CTBO) Ha
ABTOMATHU3HUPOBAHHOI'O

[POEKTUPOBAHUA MpH  pelenuy | TPAMEpe ITAO «MMK» unu apyroro MeTamIyprudeckoro npearnpusThs.

WHKCHEPHBIX 3ama4 B
npodeCCHOHAIBHON 00J1aCTH

OIIK-3. 3 OOGecnieunBaeT  TEXHONOTMYECKOE | [I0ArOTOBUTEL OTYET 110 IPAKTUKE.
COIPOBOX/ICHUE
IMPON3BOJACTBCHHBIX NPOLUCCCOB

OIIK-4 Cnoco0eH mpoBOANTH U3MEPEHHS M HAOIKAeHUs B chepe MPodhecCHOHATBHOI eSITEJILHOCTH, 00pPa0aThIBATh H NMPEICTABJISITH YKCIIEPUMEHTAJIbHbIE JaHHbIE

MetpoJsorusi, CTaHAApTH3ANMS U cepTUuPUKaAAS

OIlIK-4.1 Bribupaer u npumMeHsieT MeToasl U | Ilepeuens meopemuuecKkux 60npocos K 3auemy:
CpeACTBa U3MEPEHUS JUIs [ToHsiTHE U OCHOBHBIE POOJIEMBI METPOJIOTHH.
OIpeziesIeHUs] CBOMCTB MaTEpUaJIOB [TonsiTHe M3MeEpeHusl.

U U3/1€MH U3 HUX dusnueckue BeIMUUHBI U UX U3MEPEHHUS.

[Txanbr u3MepeHU.

Cucrembl pU3NUECKUX BEITHYUH.

Knaccudukanus uaMepeHui.

[TpuHIUIBI, METOABI U METOJIUKU U3MEPEHU.
MeTtpuueckast cucreMa Mep.

[Tpumepsl cucteM enuHUL] PU3MUECKUX BETHYHUH.

10 OTHOCHUTENBHBIE U JTOTApU(PMUYECKUE BEIINUNHBI.
11. MexaynapoaHas cuctema eaunui (CH).

12. TlonsTHe n KIaccuUKANS CPEICTB U3MEPCHHIA.

13. Metposnoruueckue XapakTepUCTHKH CPEJICTB U3MEPEHUH.
14. Vicnonb3oBaHue CpeCTB U3MEPEHU.

15. HopmupoBaHue norpemHocTeit cpesicTB U3MEPEHUH.
16. Kiaccel TO4HOCTH 1 UX 0003HAYCHUSI.

17. DTanoHsl U UX UCIIOIB30BAHUE.

18. [NoHsITHE TOTPEITHOCTH U3MEPEHHIA.

19. Knaccudukanus norpemHocTeil u3MepeHui.

LCoNoA~WNE
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20. HeoOxoauMocCTh MpaBOBOTO 00ECTIEYCHUSI METPOJIOTHUECKOMN IEATEIIbHOCTH.
21. OcHoBHbIe TIONIOkeHUS 3akoHa PD «O06 obecriedeHnN eAMHCTBA H3MEPEHUI».
22. TocynapCTBEHHBII METPOJIOTHYECKUN KOHTPOJIb M HAA30D.

23. KayimOpoBka cpencTB u3MEpeHH.

24. OTBETCTBEHHOCTD 32 HapyIICHHE 3aKOHO/IATEIbCTBA 110 METPOJIOTHH.

25. MextyHapoiHbIe OpTaHu3aIuy [0 METPOJIOTHH.

26. T'ocynapcTBeHHast cucteMa obecrniedeHus enuuacTea uamepenunit (ICH).

27. I[loHsATHE TIOATBEPKICHHUS COOTBETCTBUSI.

28. IlpuHUUIIBI TOATBEPAKAEHUS COOTBETCTBUSI.

29. ®opMBbl TOATBEPHKIICHUS COOTBETCTBHSI.

OIIK-4.2

[IpoBomuT  3KCHEPUMEHTAIBHBIC
UCCIICIOBAHUSI M KCIIOJIB3YET
OCHOBHBI€ TPUEMBI 00pabOTKH U
MPEJICTaBICHUS MOJTy4EHHBIX
JTAHHBIX

Ilpumepnvie npakmuueckue 3a0anus 011 3auema:

1. OleHUTh NOTPEIIHOCTH KOCBEHHBIX U3MEPEHUHN (PU3NUECKUX BETUYMH.

2. HaiiTu cucteMaTH4ecKylo U CIy4aiiHyl0 COCTaBJISIOLIME OIPEUTHOCTH KOCBEHHOI'O Pe3yJIbTaTa U3MEPEHUs
CUJIBI.

3. OueHUTh NOrpelIHOCTh U HEONPEAEIEHHOCTb PE3yJIbTaTa U3MEPEHHUS.

4. OnpenenuTs YeMy paBHO 3HaUEHUE U3MEPsIeMOll BETMUMHBI IPU OJJHOKPATHOM U3MEPEHHUU.

5. Onpenenutsb pe3yabTaThl U3BMEPEHUS U MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN IPU MHOTOKPATHBIX
IPSIMBIX U3MEPEHHUSX.

MeToabl MCCAETOBAHUSA MaTepUuaJIOB U IPOLECCOB

OIlK-4.1

BriOupaeT u npuMeHsieT METOIBI U
CpeJicTBa U3MEPEHUS JIsST
ONpeesIeHUs CBOMCTB MaTEpPUaIOB
U U3JICIUN U3 HUX

IlepedyeHb TEOPETUUECKHUX BOIIPOCOB K 3K3aMEHY:

OnTuueckass Mukpockonus. OCHOBHBIE TOHSTHS — pa3pelaroias CrocoOHOCTh, MPENeN pa3perieHus,
T paKIUOHHBIN npezesn. Y cTpolcTBO ONTHYECKOT0 MUKPOCKOTIA.

Muxkpockomnus KOMOMHAIIMOHHOTO PacCEesTHUSI CBETa — KOHCTPYKIIHSI, IPUMEHEHHUE.

Mukpockonus ¢ HacbiieHueM romuHecteHnnu (STED) — koHcTpyKius, mpuMeHEHHE.

KondboxkanpHass MUKPOCKOTHS — KOHCTPYKITUS, IPUMEHEHHE.

[I9M. OcHOBBI IpOCBEYUBAIOLIEN AIEKTPOHHOU MUKpockonuu. Konctpykiusa [IOM. dopmupoBanue nyya.
Bosmoxxaoctu u npumenenue [I9M. O0bexTsl uccnenoBanus. JJOCTOMHCTBA U HeAOCTaTKU meroaa [1DOM.
O6unactu npumenenus [1OM.

POM. ®usnyeckue ocHoBsl POM. YcTpoiictBo 1 pabota POM.

Texunueckue Bo3moxxkHoct POM. Konctpykius POM. [Ipumenenne. MPCA.

C3M. Ckanupyromiasi TYHHEIbHAsE MUKPOCKOIMHS — YCTPOUCTBO, IPUHITUIIBI pa0OThI, IPUMEHEHHE.
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C3M. ATOMHO-CHIIOBast MUKPOCKOTIHS — YCTPOUCTBO, IPUHIIUIIBI pabOThI, TPUMEHEHHE.
C3M. DnekTpocuiaoBasi MUKPOCKOIHUS — YCTPOMCTBO, MPUHITUIIBI pa0OThI, TPUMEHEHHE.
C3M. MarauTHO-CHIIOBasi MUKPOCKOITUSI — YCTPOIMCTBO, MPUHLIUIIBI Pa0OTHI, IPUMEHEHUE.
BbIOpatk MeTOABI U CpeACcTBa U3MEPEHUS ISl OIPEAETICHHs CBOMCTB MaTEpPUAJIOB U U3/AEIUNA U3 HUX:
METOJ U3MEPEHUS TBEPIOCTHU:

- JUIsl MaT€pUajIoB HU3KOM TBEPIOCTH;

- JUIsl MaTepUaJIoB CpeiHEN TBEPIOCTH;

- JUIsl MaTEPUAJIOB BBICOKON TBEPIAOCTH;

- JUIsl MACCUBHBIX U3/IEJIUN U CIIOKHOU (POPMBI;

- JU1s TOHKUX 00pasIioB.

METOJ UCCIIEI0OBaHMU:

- JUIsl OLIPEJEIJICHUs pa3Mepa 3€pHa B KPYITHO3EPHUCTBIX MaTepuaax;

- JUIsl OIIPEJICJICHUS pa3Mepa 3epHa B YJIbTPAMEIKO3EpHUCTBIX MaTepraax;

- JUIsl ACCIIEIOBaHMS IUCIIOKAlMOHHON CTPYKTYPBI;

- JUIsl NCCIIeIOBAHUsI MUKpOpenbeda moBepXHOCTH

OIIK-4.2

[IpoBoauT  SKCIIEpUMEHTAIBHBIE
UCCIICIOBAaHUS W HCIIOJIB3YeT
OCHOBHBIE TPHEMBI OOPaOOTKU H
NpeCTaBICHUS MOJTyYEHHBIX
JTAHHBIX

IlepeueHp TEOPETUUECKUX BONIPOCOB K IK3AMEHY:

OcHOBBI (PM3HMKHU PEHTIC€HOBCKOI0 U3Iy4yeHus. B3aumoielicTBrue peHTI€HOBCKUX JIy4el ¢ BEIIECTBOM.
OcCHOBHBIE METO/IBI PEHTTEHOCTPYKTYPHOI'O aHAJIA3A.

Mertoast PCA — Jlays, Koccensi.

Metonel PCA — meTon BpaleHus, Nopouika.

OcHOBHBIE METO/IbI PEHTTEHOCTIEKTPAIbHOI0 aHaK3a. O011ee yCcTpoicTBO CLIEKTPOMETPOB.

MeToapl pEHTT€HOCTIEKPATIbHOTO aHAIN3a — KAUECTBEHHBIN, MIOTYKOIMYECTBEHHBIN, KOJTMUECTBEHHBIN.
Craruyeckue METO/bl ONPeIETICHUS] MEXaHUYECKUX CBOMCTB.

JlnHamMnueckre MeTOo bl ONPEIEIICHNS MEXaHUUECKUX CBOWCTB.

[{uknuyeckre METO/IbI ONpeIeTICHUS] MEXaHUYECKUX CBOMCTB.

Hepaspymaromuye MeTo 1l KOHTPOJIS.

Onucarb METOAMKY MPOBEACHMS SKCIEPUMEHTAJIbHBIE HCCIEIOBAaHUS U OCHOBHBIE MPHEMBbI 00pabOTKH U
IIPEJICTaBICHUS TOJTYYEHHbIX JaHHBIX !

- ompeiesieHus 0ajuia 3epHa;

- OIPENENICHNs] AMCIIEPCHOCTHU NEPIINTA;

- ONpeJIeNIEHNs KOJIMYECTBAa HEMETAJUIMYECKUX BKIIOUSHHUI;
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- U3MEpEeHue TBepAoCcTH 1o Bukkepcy;

- U3MepeHue TBepaocTy 1o Pokserty;

- U3MEpEeHne TBEPAOCTU 10 bpunemio;

- U3MEPEHNE MUKPOTBEPIOCTH;

- OIIpEJIeTICHUE yIapHOU BSI3KOCTU METAJLIOB.

IlnanupoBaHue IKCIEPUMEHTA

OIlIK-4.1

BriOupaeT u mpuMeHsIeT METOIbI U
CpeACTBA U3MEPEHUS ISt
ONPEAEIICHUs CBOMCTB MaTEPUAIOB
U U3JIEIINI U3 HUX

Teopernueckue Bonpocs (U3 Ne 1, 2)

1. CBeneHus U3 TEOPUU BEPOSITHOCTU M MaTEMaTUYECKON CTaTUCTUKHU (TeHepalibHasi COBOKYITHOCTh, BBIOOPKa
CIIy4alHbIX BEJIMYMH, XapaKTEPUCTUKH BBIOOPKH).

2. Busipl I1aHUPOBAaHUS MaTEMAaTUYECKOI0 M (PU3HMUECKOTO HIKCIIEPUMEHTOB, IPUHLIUIIBI TEOMETPUYECKOTO U
(bU3HYECKOTO MOJ00UsT O0BEKTOB YIIPABIICHUS.

3. Ilopsiiok MpoBEACHUS TEKYLIET0 KOHTPOJIS MPOIYKIIHH.

4. ITpuHIUTIBL BBIOOpPa KOHTPOJIUPYEMBIX TApAaMETPOB U MX YPOBHS B CTAaHAAPTAX HA METAJUTYPIHUYECKYIO
HIPOAYKIHIO.

5. Cratuctuueckoe 000CHOBaHUE 00BbEMa BHIOOPKU MTPU KOHTPOJIE Y MOCTABLIMKA U OTPEOUTENS.

6. MeTo/1bl TOCTPOEHHSI KOHTPOJIBHBIX KapT.

7. O011yI0 CXeMY YIPABJICHHS TEXHOJIOTHYECKUM OOBEKTOM C aJIAITUBHBIM OJIOKOM.

8. TeopeTnueckuil Moaxo/, MaTEMaTHYECKOE CUMYIUPOBAHHUE YCIOBUM 3KCIIEPUMEHTA, (prU3HUeCKHit
OKCTIEPUMEHT.

9. YcnoBus nogobus pusnyeckoro o0beKTa U MaTepUaibHOM KOIUH.

10. Metoas! BeiOOpa Harbosee 3p(HEeKTUBHON CXEMBI KCIIEPUMEHTA.

11. YcnoBus coctaBieHus IlaHa NPOBEJCHNS SKCIIEPUMEHTOB pa3HbIX YPOBHEH (ONBITHBIN, TAOOPAaTOPHBIH,
TIOJTYITPOMBITIICHHBIH, TPOMBITIICHHBIH, W3TOTOBIICHHE ONBITHO-TIPOMBIIUICHHOW TApTHH).

OIIK-4.2

[IpoBoguT  SKCIIEpUMEHTAJILHBIE
UCCIIEIOBAaHUSI M MCIIOJb3YET
OCHOBHbIE MpPHEMBl OOpaOOTKU U
IIPEJICTaBICHUS MOJIyYEHHBIX
JAHHBIX

Permts 3amauy u3 npodeccronansHoi odmactu: (AKP Ne 1-9)

1. [TpoBOAUTH KOPPETSIIUOHHBIN U PETPECCHOHHBIN aHATH3bI, PACCYUTHIBATH KOA(D(DUITUEHTHI
perpeccuoHHoro ypaBHeHnus metogom MHK

2. HaxonuTh 9KCcTpeManbHOE 3HAYCHHE

napaMerpa ONTUMH3aLUU B 00JacTH omnpe/esneHns QyHKIUU C MPUMEHEHUEM UTTEPAlMOHHOTO IMOIIaroBOro
METO/Ia B HAMPaBICHUH IPaIUCHTA.

3. Ctpouth BapHaHThI MAaTPUIBI JPOOHOTO IKCIIEPUMEHTA THIIA PARNVAS OIpenensaTh KO3PPUIEHTbI
ypaBHEHHMsI 110 U3BECTHOMY alrOpuTMYy: a; = (ZX;Y;)/n, ap = Zyi/n.
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4. CTpoUTh MaTpPHILy IOJIHOro (PAKTOPHOIO FKCcHepuMeHTa Tuma 2" —2%u 2% OTpeaeATh KOAPUITUSHTHI
ypaBHEHHSI [T0 U3BECTHOMY allrOPUTMY: ai = (XZX;Y;)/N, ap = Zyi/n.

5. [IpoBOUTH KOPPEKTUPOBKY TOUHOCTH YPABHEHUSI PETPECCUU B TCUCHUU BPEMEHU M0 MACCHBY Pa3HOCTEH
MeXy (paKTUYECKUMH JJaHHBIMH KOHTPOJIBHOM BEIOOPKU M pACUETHBIMU 3HAYEHUSMU MO0 PErPECCHOHHOMY
YPaBHEHUIO (Yaxr. — Ypaca.)- ECIIN CpellHEE OTKIOHEHNE MEHEE CTATHCTHYECKOTO MTapaMeTpa - CTAaHAAPTHOTO
OTKJIOHEHHS S, TO ypaBHEHHE NMPU3HAETCS a/IeKBAaTHHIM. B IPOTUBHOM cily4yae MPOBOJUTCS KOPPEKTUPOBKA
YPaBHEHUS ITyTEM M3MEHEHHsI 3HAYEHUsI €r0 CBOOOIHOTO YaeHa: ao1 = Ao -/+ X(Ypaxr. — Ypacu.)/D, TAE N — 00BEM
KOHTPOJIbHON BBIOOPKH, 3HAK -/+ MMOKa3bIBAET, UTO, €CJIM CPe/IHeEe OTKIOHEHHs Ay; UMEET 3HaK +/-, TO
KOPPEKTUPOBKA 3HAYCHHS ag OYIET COOTBETCTBEHHO -/+Ay;.

6. PaccuntbiBaTh K03(pPHUIIMEHTHI pErPEeCCHOHHOTO ypaBHEHUs (TI0 BEIOOPKE, MPEATOKEHHOM
IperoaaBaTesieM) IMOCJIe MMPOBEICHUS KOPPEISIIMOHHOTO aHAIN3a, OTCCHBAHMS HE3HAYNMBIX (DaKTOPOB U
OTpe/IeNICHUs CBS3H 3aBUCHMBIX M HE3aBHCHMBIX IEPEMEHHBIX.

YueoHnas - HAYYHO-UCCJIECA0BATECIIbCKAs paﬁoTa

(no.ﬂyqe}me NMNEPBUYHBLIX HABLIKOB Hay‘lHO-I/ICCHeHOBaTeJIBCKOﬁ paﬁoTbl)

OIIK-4.1 BeiOupaet u npumeHnser MeToipl 1 | 3yuuTh 0011yI0 XapaKTepUCTHKY METAILTYPTUYECKOTO MPEATIPHUSITHS TIOJTHOTO UK, TO3HAKOMHUTHCS €
CpeACTBa USMEPEHUSA JUTA TEXHOJIOTUYECKUMHU MPOLIECCAMU OJTHOT'O WJIM HECKOJIBKHUX IEepe/IeoB, B TOM YHcie ¢ (PU3UKO-XUMUYECKUMHU
ONPCACTICHIA CBOUCTE MATCPHATIOB | o cyopamu METATYpIrUYECKHX MPOIIECCOB;
Y U3JI€TIUHN U3 HAX

OIIK-4.2 [IpoBonuT  3KCHEpUMEHTAIbHBIE

UCCIICIOBAaHUS W HCIIOJIB3YeT
OCHOBHBIE TPHEMBI O0PaOOTKU H
NpeCTaBICHUS MOJTyYEHHBIX
JTAHHBIX

CocTaBuTh 1 HalMcaTh OTYET 0 Y4€OHOM - O3HAKOMMUTEIbHOU MpakThKe. CollepikaHue OTYETa ONPEeIIIeTCs
3aJJaHUEM, BBIIaHHBIM PYKOBOJHMTEIEM MPAKTUKH.

OIIK-5- Chnocofen peumiaTb HAy4YHO-HCC/IeI0BATENbCKHE 3aJa4d NPH OCYIIECTBJEHUHM NPO(PECCHOHAIBLHON esiTeJIbHOCTH ¢ TpUMeHeHueM
COBpPEeMEHHBbIX MHGOPMAIHOHHBIX TEXHOJIOTHIl U MPUKJIAJHBIX aNNIAPATHO-NPOTPAMMHBIX CPeJICTB

AHaJ1u3 YMCI10BOI HHpopMannu

OIIK-5.1

[Tpumensier nHPOPMAITHOHHO-
KOMMYHHKAITUOHHBIC TEXHOJIOTHI
JUISL TIOMCKA, 00pabOTKH, aHaIu3a |
MIPEJICTaBICHHUS HAyJHO-
TEXHUYECKOH HHpOopMaImu

IIpumMepHbIe NpaKTHYECKUE 3aJaHNUS /Il IK3aMeHa!

- UCTIONB3Ys (DYHKITMIO CO3/IaHus rpaduIecKuX OOBEKTOB HA JIUCTAX U JUArpaMMax dJIEKTPOHHBIX TaOIuUIl
Excel (nmuueiiuateie rpadukn), OIEHUTH TOCTOBEPHOCTH 3HAYCHHI MTapaMeTPOB MAacCHUBA JAHHBIX U yIaIHUTh
BBITIAIAIONIHE TOYKH.
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OIIK-5.2 OnpezlemleT MEpCUCHb PECYPCOB U Hepe‘leﬂb TECOPETUYCCKUX BOIIPOCOB K IK3aMEHY:

anmnapaTHO-MPOrPaMMHOTO
oOecrieueHus Uil UCIIOJIb30BAHUS
B npodeccroHanbHON
JeATEIbHOCTH

1. Yto Ha3BIBAIOT MEIUAHON?

2. Kakue BUIbI CBA3HM MEX]y TapaMeTpamu ObIBatOT?

3. YTO Ha3bIBAKOT CTOXACTUYECKOM CBA3BIO?

4. Yto Ha3bIBAIOT KOBapHUaLIUEH?

5. UTo Ha3bIBalOT KOppesueii?

6. [TapHas u MHOKeCTBEHHas! KOppesuus?

7. Kak onpenenuts ko3 GULIMEHT Koppensuun?

8.HucneHnnoe 3HaueHne KOdpPuumeHTa Koppensumn?

9. Uto Ha3bIBAIOT perpeccueit?

10. IlosicHUTE MPUHIUI METOAA HAUMEHBIINX KBaIpaTOB?

11. YpaBHenue perpeccuu U K03pPUIHEHT anpoKCUMaIuu?

12. YpaBuenue nuann Tpenna u K03 UIMEHT anmpoKCuMaryin?
13. Yto Ha3biBatoT kputepueM duiiepa?

14. Yto HazbiBatoT kputepueM CTbrosieHTa?

15. Kak BbINOJIHSAETCS MPOBEPKA CTATUCTUYECKUX THUIIOTE3 HA aJIEKBATHOCTb.

MopenupoBaHue NpoueccoB 1 00bEKTOB B METAJJIYPIrHH

OIIK-5.1 [Tpumensier nH(pOPMaLIMOHHO- KoHTpoJibHBIE BOIIPOCH! AJIs MPOBEACHUS TEKYIIETO KOHTPOJIS U UTOTOBON
KOMMYHHKAIIMOHHBIE TEXHOJIIOTUU | aTTeCTalluu B popMe IK3aMeHa
JUIs IOUCKa, 00paboTKH, aHaM3a U | UTO Takoe MOJIENb TUIA «YEPHBIN SMIUK»?
IIPEJICTaBICHNs HAyYHO- B yeM 0c00eHHOCTh CTaTHUECKUX MOJIeNei?
TEXHUUYECKOH MHpOopMaIu Kakune oco0eHHOCTH UMEIOT AMHAMUYECKHE MOJIETH?
B 4em cymHOCTBh COAEpkKATENBHOT0 NOAX0AA IPU IOCTPOEHUH MAaTEMaTH4YECKON MOJIENH?
OIIK-5.2 Ornpenenser nepedeHb pecypcoB U | TeMaTrnka NpakTUYECKUX 3aHATHNA 110 MaTEMAaTUYECKOMY MOJIETUPOBAHUIO

anmapaTHO-IPOrpPaMMHOT0
o0ecrieyeHus AJIs MCIOJIb30BaHMS
B npogeccuoHaNTbHON
JeSITEIIbBHOCTH

METAJIITYPrUUECKUX MPOLIECCOB

MatemaTtuueckoe MOJIETMPOBAaHUE IIpoOLlecCa HCTEUYEHUS MAYThsl W3 BEpXHEH KHCIOpOAHON (ypMbl B
KOHBEpTEpeE.

MatemaTtuueckoe MOAEIMPOBaHKE MTPOLIecca OKUCIEHHUS MapraHila B KUCJIOPOAHO-KOHBEPTEPHOM IIIaBKe.
MaremaTtnueckoe MoJeupoBaHue mporecca GOPMUPOBAHUS MAKPOCTPYKTYPhI HEMPEPHIBHOIUTOM
3arOTOBKH.
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YueoHnas - HAYYHO-UCCJIEA0BaTE/IIbCKasA paﬁoTa

(no.ﬂyqenne MNEPBUYHBLIX HABLIKOB Hay‘lHO-I/ICCJIQHOBaTeJIBCKOﬁ paﬁoTbI)

OIIK-5.1 [Tpumenser nHpopMaMOHHO-
KOMMYHHUKAITHOHHBIC TEXHOJOTHH
JUISl TIOMCKa, 00pabOTKH, aHaIu3a U
IIPEACTABJICHUS HAy4HO-
TEXHHYECKON MH(pOpMaIHH

CocTaBUTh U HAMCaTh OTYET I10 IMPAKTHKE. CoaepxcaHHe 0TUCTa OIPCACIIACTCA 3aJaHNEM, BblJIAHHBIM
PYKOBOIUTEIIEM ITPAKTHUKH.

OIIK-5.2 Onpenensier nepeyeHb pecypcoB U
anmnapaTHO-IPOrpaMMHOI0
o0ecrieyeHuss A HMCIOJIb30BaHMS
B npogeccuoHalbHON
JIESITEIbBHOCTH

CocTaBuTh ¥ HanucaTh OTYET 110 NpakTuke. ConepKaHue 0TYETa ONPEAEIAETCS 3aJaHUEM, BBIIAHHBIM
PYKOBOJMTEIIEM ITPAKTUKHU.

OIIK-6. Cioco6en NnpuHUMATH 000CHOBAHHbIE
TeXHHYeCKHe CPeACTBA U TEXHOJOTHH

TeXHHYecKHe pellleHus1 B MpogecCHOHATbHOM /1eATeJLHOCTH, BLIOUPATH d(peKTUBHBbIE H Oe30NacHbIe

be3onacHoCThb KHU3HEAEATEIbHOCTH

OIIK-6.1 Omnpenensiet nepeyeHb
000pyI0BaHUS Ha MTPOU3BOJICTBE H
B JIabopaTopuu, odecneunBaroiee
0e30macHoe MOJyuYeHUEe U
UCCIIeIOBaHUE MaTepPHAJIOB U
W3JIeNINI U3 HUX

Ilepeyenb TEOpeTHYECKUX BONPOCOB K IK3aMEHY:

1. Muxkpoxiumar. J[lelicTBHEe mapaMeTpOB MHKpPOKJIMMaTa Ha 4esioBeka. HopmupoBaHHue mMmapameTpoB
MUKpokiauMara. HopmupoBanue TemnoBoro o6aydenus. CnocoObl HOpManM3allud — MHMKpPOKJIMMAaTa
IIPOM3BOJICTBEHHBIX MOMEIICHNUN. 3alUTa OT TETJIOBOrO 00IyYeHUSI.

2. TlpomsbinuieHHast BuOpauus. KonuuecTBeHHbIe XapakTepuUCTHKU BuOpauuu. JlelicTBue BuOpanuu Ha
OpraHu3M 4YeJoBeKa. 3aluTa oT BUOpanuu

3. IIpon3BOACTBEHHOE OCBEIIEHNUE. XaAPAaKTEPUCTUKH OCBEIICHHA. BUabl MPOM3BOACTBEHHOIO OCBEIICHHUS.
HopMupoBaHnue nmpou3BOJICTBEHHOTO OCBEUICHMs. Y CTPOWCTBO M OOCITY)XKMBaHHE CHCTEM HCKYCCTBEHHOIO
OCBELICHUS.

4. XapakTepuCTHKa HOHU3HMPYIOIIMX HU3JIy4eHUW. buonorndeckoe NeWCTBHE HOHUBUPYIOMIMX HW3IYYEHUM.
3amuTa OT HOHU3UPYIOIIHUX U3TYyYEHHUH.

5. DNEeKTpOMarHuTHBIEC MOJISI MPOMBIIUIEHHON 4acTOThl. [I0CTOSHHBIE MAarHUTHBIE TOJISI. DJIEKTPOMArHUTHBIE
0JI PAINOYacTOT. 3alUTa OT JIEKTPOMAarHUTHBIX MOJIEH.

6. Cratuyeckoe aiekTpudectBo. CpesicTBa 3alIUThl OT CTATHUECKOTO 3JIEKTPUYECTBA.

IIpuMepHbIe NPaKTHYECKUE 3aJaHNUA:

3amganue Ne 1

Onpenenure KEO (%) ecnu OCBEemEHHOCTh B JAHHOW TOYKe momenieHus coctabisieT 2001k, HapyxKHas
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ocBeleHHOCTh - 100001K.
3amanme Ne 2
Ha ckoJIbKO KJ1acCOB MOAPA3IENSIIOTCS YCIOBUS TpyAa?
A3
b.4
B.2
I.1
3ananue Ne 3
HToroBerii kiace (TIOAKIIACC) YCIOBHA Tpyia Ha paboueM MeCTe yCTaHABJIMBAIOT .....
A. o Haunbosee BHICOKOMY KJaccy (MOJKIJIACCY) BPEIHOCTU U (WJIM) OMAcCHOCTH OJIHOTO M3 MMEIOIIUXCS Ha
pabouem MecTe BpEIHBIX U (WJIN) ONACHBIX (aKTOPOB
b. mo camomy HU3KOMY Kiaccy (MOAKIAcCy) BPEAHOCTH W (MJIHM) OMACHOCTU OJHOTO W3 UMEIONIMXCA Ha
pabouem MecTe BpeIHBIX U (MJIN) OMACHBIX (PaKTOPOB.
B. 110 IpOLIEHTHOMY COOTHOILIEHUIO
I'. mo o6ecnieuennoctu CU3
3aganue Ne 4
Ornpenenure CyMMapHbI YpOBEHb 3BYKOBOT'O JAaBJIEHHUS B MOMEIICHHH, B KOTOPOM YCTaHOBJIEHBI YETHIPE
paboTaronmx UCTOYHHUKA CO CIEAYIOIIMMH YPOBHSMHU 3BYKOBOTO J1aBJICHUS:
lucrounuk — 671b
2 uctounuk — 781b
3 ucTouyHukK — 651b
4 yctouHuk — 651b.
3ananue Ne 5
Omnpenenure CKOPOCTh JABHKEHUS BO3yXa Ha pabo4yeM MecTe, UCI0JIb3ys TEPMOAHEMOMETP (MJIH YalleuHbIH
AHEMOMET)), ¥ YCTAHOBHUTE COOTBETCTBUE (DaKTUUECKOTO 3HAYCHUS TPeOyeMbIM HOpMaM.
OIIK-6.2 OueHuBaet o kputepusM | [llepedeHb TeopeTHYECKUX BONPOCOB K IK3aMEHY:
TexHojormueckuit  mpouecc B |1. OproHomuueckue ocHoBbl BXKJI. IlpodeccuonanpHas mpurogHocTs dYenoBeka. llpuumHbl ommbOK u

npodeccHoHanpHOM  005acTH ¢
TOYKH 3pEHUs OEe30MacHOCTH |
3¢ (HeKTUBHOCTH

HapyIlIEHU YeJIOBeKa B Mpoliecce Tpyaa.

2. IIpon3BoicTBEHHAs Cpella M yCIOBUA Tpyaa. TsSKecTs U HapsHKEHHOCTh TPY1a

KoMmniekcHoe 3aganne:

ITo xaxxmomy (hakTOpy YCTAaHOBHUTH KJIACC YCIOBHH TpyAa Ha pabouyeM MeCTe IO MPEACTABICHHBIM JaHHBIM:
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XUMHUECKOE BEIIECTBO 1 ero (haKTHIECKas KOHICHTPALIHS, MI/M"

Kucnora cepnas

OJTHOBPEMEHHOT0 HAOIOICHNUS, €]1)

2,4

DHeprosarparsl, Bt 270
Temneparypa Bo3ayxa, °C 18
OTHOCHTENBbHAS BIAXKHOCTD, %0 40
CKOpOCTh JBUKEHHS BO3JIyXa, M/C 0,3
[Ilym (PKBHBaJIGHTHBIN YPOBEHB 3BYKa), 1BA 75
Bulparus nokanpHasi, SKBUBAJICHTHBIN KOPPEKTHPOBAHHBIN YPOBEHb -
BUOpoyckopeHnus, 1b
Bulparus o6mas, S5KBUBaJICHTHBIA KOPPEKTHPOBAHHBIN YPOBEHb BUOPOYCKOpEHUs, 1b, 90
ocb Z
OCBeIICHHOCTD, JIK / pa3psl W TOApa3ps] 3pUTCIBHON paboThl (MCKYCCTBEHHOE 100
OCBEIIICHHE) Vo

DJeKTpuvecKre 1o MpoMbInuieHHo yacToTel SO ['m Bpems, 1 / HanpsbxkeHHOCTS, 8/5

kB/m

Macca nonHumMaemMoro u nepememiaemMoro rpysa BpyuHyto, Kr (Ilogpem wu 7

nepeMenieHre TSHXKECTH TOCTOSHHO B Te€YeHHe pabodero IHA (CMEHBI) (My»XYHMHA)

(6omee 2 pa3 B yac)

HanpsokenHocts  TpynoBoro mpormecca (Uucino mNpou3BOACTBEHHBIX OOBEKTOB 6

YcTaHOBUTH OOIIYIO OIEHKY YCIIOBHM TPYy/ia C YU€TOM KOMILIEKCHOTO BO3JCHCTBHUS BPEIHBIX U (MJIH)

OITaCHBIX (l)aKTOpOB, TSOKCCTU U HAIIPSIDKCHHOCTU TpyJa.

OcHOBBI METAJLVIYPITHYE€CKOIo NMpou3sBoaACTBA

OIIK-6.1

Omnpenensier nepeveHb
000pyI0BaHUS HA TPOU3BOJICTBE H
B JIabopaTopuu, odbecneunBaoniee
Oe3omacHoe MoJIy4YeHHe U
UCCIIeIOBaHUE MaTepPHaJIOB U
U3JeINi U3 HUX

Ilepeyenn TeOpeTHYECKNX BONPOCOB K IK3aMEHY:
—Poub yepHBIX METaIIOB B cpepe YeT0BEUECKOM IeATeTbHOCTH
—Yro Takoe uyryH?
—QOO0m1as cxeMa MPON3BOACTBA YEPHBIX METAIITIOB.
—OCHOBHOE pa3nuue 4YyryHa u ctaiu’?
—Yro Takoe cranp?
—Kakue crajennaBuiibHbIe arperaTbl MOT'YT UCIIOJIB30BATHCS JIJIS1 BBITUIABKU CTaJIH?
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—HazoBuTe HIMXTOBBIE MAaTEPUAIIbl, KOTOPBIE UCIIOIB3YIOTCS IPU BBIIIABKE CTAIM B KUCIOPOJAHOM
KOHBEpTEpeE.

—HazoBuTe mmxTOBBIE MaTEpUAIIbl, KOTOPHIE UCHOIB3YIOTCS IIPU IMPOU3BOJCTBE AIIOMUHUS, MEJH, HUKEJIS.

—Kaxwue arperatsl HCIIONB3YIOT IPU MIPOU3BOCTBE I[BETHBIX METAIOB?

—B uem ocHOBHBIE OTIIMYMS METAJLTYPTUHM YEPHBIX U LIBETHBIX METAJUIOB?

—Cnoco0bl HOATOTOBKU Py K JOMEHHOH Mi1aBke. HazHaueHne u xapakTepucTuka cioco00B OKYCKOBAaHUS
KeJIe30pyTHBIX MaTEpUAIOB.

—CyIHOCTb arjioMepalmoOHHOro Ipolecca.

—O06opynoBaHue Jyist IPOU3BOICTBA OKYCKOBAHHOTO CBhIPbs

—O06opynoBaHue i IPOU3BOJICTBA YyT'yHa.

—O06opynoBanue Jyist IPOU3BOICTBA CTANH.

—O06opynoBanue Uil pa3inBKU YyTr'yHa

—OG011ee yCcTpoiCTBO U COCTaB KOMIUIEKCA JOMEHHOM MeyH.

—Hapucyiite cxemy npoduiis KUCIOPOAHOTO KOHBEpTEPa

—Ilepeuncnure ocHOBHBIE pasHOBUIHOCTH MHII3.

Ilpakmuueckue 3a0anusn:

—ONpeAeTUTh OKUCIUTENBHYIO CIIOCOOHOCTH arsiomepara, coaepaxariero 60 % Feobm u 15 % FeO.

—ONPEAETUTh OKUCIUTENBHYIO CIIOCOOHOCTh OKaIMHBI, cofepxanieit 70 % Feobm u 73 % FeO.

—CKOJIBKO M3BecTH, cojepxauiei 85 % CaO, norpebyercst misa onutakoBanus 0,7 % Si B 300 T >xuakoro
MeTajlla, €CJIM OCHOBHOCTD IIj1aka-3,5 ?

—Ha CKOJIbKO TIOBBICUTCSI OCHOBHOCTH IIJIaKa, eciiu K 35 T nutaka, conepsxkariero 43 % CaO u 13 % Si102
n00aBUTh 7 T U3BeCcTH, coaepxkamein 87 % CaO u 2 % Si02 ?

OIIK-6.2

OueHuBaet o
TEXHOJOTHYECKU  TpOLECC B
npodeccHoHaNbHOM  005IacTH ¢
TOYKH 3pEHUs Oe30MacHOCTH |
3¢ (HeKTUBHOCTH

KPUTEPHIM

IlepeyeHb TEOPETUYECKUX BOIIPOCOB K DK3AMEHY:
— TpeboBanus k npodeccuoHaIbHON 1eATEeIbHOCTH pAOOTHUKOB YEPHON METaJLTypriu
OxapakTepu30BaTh XUMUYECKUN COCTAB KEJIE3HBIX PY/I.
0O0603Ha4NTh TPEOOBAHMSI K KAYECTBY JKEJIE3HBIX Pyl U HEOOXOIUMOCTH IMOJATOTOBKH UX K TOMEHHOH TJIaBKE;
— KnaccuduumpoBaTs TUIIBI )KeEJNE3HBIX Pyl IO PyI000pa3yoLeMy MUHEpAIy
— OcHoBHbIe TpeOoBaHUs OE30MMACHOCTH MPHU MPOU3BOJICTBE UYT'YHA.
— OcHoBHbIe TpeboBaHUs 6€30MACHOCTH NP MPOU3BOJICTBE CTAIN




Koo
UHOUKAMOP
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea

— OcHoBHbIe TpeboBaHUs OE30MACHOCTH MPH MPOU3BOJICTBE arjoMepara

— Kakue npenmyIiecTBa UMEET HETPEPHIBHAS PA3JIMBKA CTATH TEPe] PA3TUBKON B U3T0KHUIIBI?

— CpaBHUTH TEXHUKO-DKOHOMHUYECKHE TMOKa3aTenu paboTel noMmeHHbIX medeir Ne§ (¢ B3Y) u Ne 4
(KOHYCHOE 3arpy304HOE YCTPOMCTBO)

— Onwucarb TeXHOJIOTHYECKUN MPOLECC MPOU3BOACTBA YYr'yHa, yKa3aTh KPUTEPUH 3PPEKTUBHOCTH

— Onwucarb TEXHOJIOTHYECKU MPOIIECC MPOU3BOACTBA CTANIU, YKa3aTh KpUTEPUHU dPPEKTUBHOCTH

— Onwucarb TEXHOJIOTHYECKHI MPOLIeCC MPOU3BOACTBA ariioMepara, yka3arb Kputepuu 3G PeKTUBHOCTH

— Ilpaxmuueckue 3a0anusi.

— OmnpenenuTts OKUCIUTEIBHYIO CITIOCOOHOCTh OKAIHMHEI, coaepkamieit 70 % Feobmr u 73 % FeO.

— Ckonpko m3BecTH, coxepxkameit 85 % CaO, morpebyercss ans omnitakoBanus 0,7 % Si B 300 T
JKHJIKOTO METaJlJIa, €CJIU OCHOBHOCTH Il1aka-3,5?

— Ha ckoJIbKO MOBBICUTCS OCHOBHOCTH IIUIaKa, eciiv K 35 T muiaka, cogepsxkaimiero 43 % CaO u 13 %
Si02 no6aButh 7 T m3BecTH, coaepxarieit 87 % CaO u 2 % Si02?

OIIK-7- Cnioco0eH aHATU3UPOBATDH, COCTABJIATH H IPUMEHATH TEXHHYECKYI0 JOKYMEHTAIUI0, CB3AHHYIO ¢ MPOo(ecCHOHATBLHOM 1eATeJIbHOCTbI0, B
COOTBETCTBHMH C JeHCTBYIOIIHMMH HOPMATHBHBIMH JOKYMEHTAMH METAJIYPrU4eCKOH 0TPac/n

HauyeprareibHasi reOMeTpPUsi M KOMIIIOTEPHAsA rpaguka

OIIK-7.1

VYuyacTByeT B pa3zpaboTke
TEXHUYECKOW U HOPMATUBHOU
JIOKYMEHTAIUHU, CBA3aHHOM C
npodeCCHOHATBHON
JIeSITeNTbHOCTHIO

Hepeqeﬁb meopemu4ecKux 6onpocoe 07151 NOO2OMOBKU K zauemy

KomnbrotepHas rpaguka. BrimonHeHue yepTeskedl cpeacTBamMu KommbloTepHoil rpaduxku u CAIIP.
OcHOBHBIE METOBI M KOMaH bl CO3/IaHUsA 2-]] YepTexkKa.

KomnrelotepHast rpaduka. BeimonHeHue uepTekell cpenctBamMu KomibioTepHoi rpadguku u CAIIP.
OcHOBHBIE METO/IbI U KOMaH/Ibl CO3/IaHUSI TPEXMEPHOI MOJIENIN U MOJIyYeHHE YepTexa.

KomnbrotepHas rpaguka. BeimonHeHne yepTekell cpeacTBamMu KommbloTepHoil rpaduxku u CAIIP.
OcHOBHBIE METO/BI M KOMaH bl pEAAKTUPOBaHuUs yepTekel U 3D Monenei.

Pe3n0OoBbIe coennHeHns. JneMeHThl pe3bObl. Tumnsl pe3sd. M300paxkenue u 0603HaueHNe pe3bObl.
Caapuble coenuHeHHs. Turbl cBapHbIX coenHeHni. M300paskeHre u 0003HaueHne UX Ha YepTexke.
COopouHBIil uepTeX, YepTexk 00IIero BUaa. Y CIIOBHOCTH U YIPOIIEHUS NpH BbinoiaHeHnu CY.
Crannaptaele nznenus. CoequHeHus: 60JITOBOE, BUHTOBOE, ImuiedyHoe. OcOOEHHOCTH UX M300paxKeHus
Ha cOOPOYHBIX YepTexKax.

I'OCT 2.401-68. Cnenuduxanus. Pa3zaensr cnenudukarnuu. [lopsmok coctaBieHus

Oco0eHHOCTH ICKU3UPOBAHMS JIeTael MaIlIKH.




Koo

Hnouxamop oocmudicenus

quukamop KomMnemeHnyuu OI/;EHOHHble cpedcmea
a
— OcobeHHOCTH IMPOCTAHOBKH PA3MEPOB HA YCPTCIKAX U 5CKH3aAX
OIIK-7.2 Bnaaeer HaBbIKamu IIPUMCHCHUA HpuMeprle KOMNIEKCHblE 3A0AHUSL C UCNONb308AHUEM KOMnbiOmeHOﬁ 2pad)uku ons peuleHuA

CTaHJApTOB, HOPM M MpaBWI B
METaJUIyprHYeCKON OTpaCIn

— Tlo HHAWBUAYAJIbHBIM BapUAHTAM BBIIIOJIHUTDL PACUCT CTAHAAPTHBIX pe3L6OBBIX COCIII/IHCHI/Ifl " IMOCTPOUTH
cOOpKy ameBaTopa, 100aBUTh CTaHAapTHBIE H3Aenus. Co3aaTh crienu(UKaIHIo 3JIeBaTOpa.

- [To npencraBieHHBIM COOPOYHBIM y3J1aM (MOJIENH XpaHsTcs B npenaparopckuil kadeaps [InOMMO) u
WHIUBUAYAIbHBIM BapUAaHTaM BBIMIOJIHUTH 3CKU3BI JA€Tajei.
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Oyenoynvle cpedcmea

3D monenupoBaHue neTaynieil COOPOYHOTrO y3lia MO BBHIMOTHEHHBIM dckm3aMm. Coznmanue3D moneneit
netaneid cOOPOYHOTO y3Jia MO BBINOJHEHHBIM 3cKu3aM, 3D cOOpKM M accOIMaTUBHOTO COOPOYHOTO
YepTeka co crenupuKaIiei.

¥.05.19.00.01 O6oiima mrokoB  ¥Y.05.19.00.02. Bunxka

V.05.19.00.03. 3axum ¥.05.19.00.04 IITox

(

¥.05.19.00.05 Ipyxxuna

A

¥.05.19.00.00 V3en YIOBUTEIIS
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Crneuundukanus. ¥.05.19.00.00 Y3en ynoBurens

Jleranu MmammH
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Oyenoynvle cpedcmea

OIIK-7.1

YyacTByeT B pa3padoTKe
TEXHUYECKON U HOPMATHUBHOM
JIOKYMEHTAIINH, CBSI3aHHOM C
npodeCcCHOHAIBHON
JIEITECILHOCTRIO

OIIK-7.2

Brnaneer HaBblKamMu TPUMEHEHUS |_
CTaHJApPTOB, HOPM U TIPaBUI B | _

METaJUTyprHYECKON OTpACIN

[lepeueHp TEOPETUUECKUX BOIIPOCOB K IK3AMEHY:

FCOMeTpI/ILIeCKI/Ie nmapaMeTpbl, KHHEMATUUYCCKHUE U CUJIOBBIC COOTHOIICHUS BO (l)pI/IKHI/IOHHBIX nepeaadyax

Ha3nauenue, KOHCTpyKLIHs U MaTepUasbl BAJIOB U OCEN

[lwmaapudeckass (QpPUKIMOHHAS TIepegada. YCTPOWCTBO, OCHOBHOE TE€OMETPHUYECKHE U CUJIOBBIC
COOTHOULICHUS

Kpurepuu paboTocrnocoOHOCTH U pacyeT BajloB U ocei

Pacuer Ha MPOYHOCTH UMIMHIPUYECKON (GPUKLIMOHHON nepeaaun

Pacyer oceiil Ha CTaTUYECKYIO0 IPOYHOCTh

Konnueckas GppukimonHas nepejgada. Y cTpoiiCTBO U OCHOBHBIE T€OMETPUUECKUE COOTHOIICHUS
[TpuOnm>KeHHbIN pacyeT BajloB HA IPOYHOCTh

Pacyer Ha IPOYHOCTH KOHUYECKON (PPUKIIMOHHON IIepe1aun

YTouHEHHBIN pacueT BajloB (Oceil) Ha yCTaJIOCTHYIO IPOYHOCTh

Knaccugukarus 3youaTsix nepegad

Pacyer oceli 1 BaOB Ha XKECTKOCTh

OCHOBHBIE 2JIEMEHTHI 3y04aTo MepeIayn.

[lInoHouYHBIE M NUIMLIEBBIE cOeAMHEHMsA. Ha3HaueHMe M KpaTkas XapaKTepUCTHKAa OCHOBHBIX THIIOB,
JIOCTOMHCTBA U HEJIOCTATKH, 00J1aCTh MPUMEHEHHS IMINMOHOYHBIX U IUTULEBBIX COeTMHEHUN

OcHoBHas Teopema 3youaroro 3auemiaeHus. [loHsTus o nuHuK U nomtoce 3auenieHus. [IpodunpoBanue
3yObeB

Pacyer Ha IPOYHOCTH NPU3MATUYECKUX IITIOHOYHBIX COETUHEHUN

Bunasl paspymenuii 3yobes

PacueT Ha mpoYHOCTh NPAMOOOYHBIX IUIUIEBBIX (3y0UaThIX) COETUHEHUN

[{unHapryeckue npsMo3yoble nepeaadu. Y CTpocTBO U OCHOBHBIE T€OMETPUYECKHE COOTHOILICHHS
Pacuer 3yObeB IUIMHAPUUECKON MPSMO3YO0i Iepeiaun Ha U3rud

CoenuHeHne neTanei ¢ rapaHTUPOBAHHBIM HATATOM

[tudrossie u npoduIbHBIE COSTUHEHUS

Pacuer unnuHapuyeckoi npsaMo3y0oil nepeaadn Ha KOHTAKTHYIO TPOYHOCTh

Haznauenwue, Tumsl, 00J1acTh NMPUMEHEHUS, PA3HOBUAHOCTH KOHCTPYKLIMH MOJIIIMITHUKOB CKOJBKEHUS U
NOJMATHUKOB, IPUMEHsEMbIe MaTepPHAIIbI
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KOMnemenyuu

Oyenoynvle cpedcmea

— IlocnenoBaTenbHOCTH ~ MPOEKTHOTO  pacueTa  LMIMHIPUYECKON
npsMo3y0oii mepeaaun

—  YCnoBHBIN pacyeT MOAMUIHUKOB CKOJIBKEHUS U MTOAMSITHUKOB S5

— Lwinaapuyeckue Koco3yOble M HIEBPOHHBIE 3yOuaThle Iepeayu. ﬂ
YCTpoiCTBO U OCHOBHBIE T€OMETPUUECKUE U CHIIOBBIE COOTHOIICHUS PR

— Kpurepuu paboTociocOOHOCTH U pacyeT BaJIOB M OCEi &

— Pacder 3yObeB IMWIMHIPHUYECKOH KOCO3YOOH ¥ IICBPOHHOW Tepenadq
Ha U3rud

— Pabora mNOAIIMIHUKOB CKOJBXKEHHUS B YCIOBUAX TPEHHS CO I LT
CMa30YHBIM MAaTEPUAJIOM M IOHATHE 00 MX pacyeTe

— Pacuer mmnmMHIpHUecKON KOCO3yOOW M HIEBPOHHOM Mepedauyd Ha
KOHTaKTHYIO MPOYHOCTh

— Tlommmmanky kadenus. Kinaccudukanus u 0671acTh IpUMEHEHUS

— TlocienoBaTeIbHOCTH MPOSKTHOTO pacyueTa MIIMHAPUICCKON K0co3yOol epeaadn

— CpaBHUTEIbHAS XapaKTEPUCTHUKA IMOAIIUITHUKOB KAUCHHSI U CKOJIBKCHUS

— Konudeckne 3y0uaTsie niepeadn. Y CTpOHCTBO U OCHOBHBIE T€OMETPUYECKHE U CUIIOBBIC COOTHOIICHUS

— Meroanka nmoadopa MOIIIMITHUKOB KaueHUsI

Pacuer 3yOneB npsaMo3y00ii KOHHYECKOH Tiepeaun Ha U3ruo

CriocoObl TIOBBINIICHHS JOJITOBEYHOCTH W HAJKHOCTH IMOIIAITHAKOBBIX y3JIOB

Pacyer koHMYecKUX MPSAMO3YOBIX Mepead Ha KOHTAKTHYIO MPOYHOCTh

[TnanerapHbie 3y0UaThie Iepeavyn. Y CTPOMCTBO NIEpelaud U pacyeT Ha MPOYHOCTh

— TloamumHUKOBBIE Y3IIBI

[TocnenoBaTenbHOCTh TPOEKTHOTO pacdyeTa KOHMYEeCKOH 3y0uaTo

— (CMaspIBaHUE TOIIMITHUKOB KaueHUS

— 3y0Ouatsle mepenayn ¢ 3anerieHneM HoBukoBa. Y cTpoiicTBO, OCHOBHBIE T€OMETPHUYECKHE COOTHOIICHUS

—  VIUIOTHEHHS B MOJAITUITHAKOBBIX y3JIaX

— Pacder nepenaun c 3anerieaneM HoBuKkoBa Ha KOHTaKTHYIO TIPOYHOCTH

— Kecrtkue (rinyxue) MmydTbl

[Tpumep 3a7aHus KypCOBOTO MPOEKTA

[q

—~ : | 5 -_1:
=P

[Tt

)

— CrpoekTupoBaTth MPUBOJI EMHOTO TPaHCIIOpTEpa
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— PaszpaGotars:

— OOmwuit BUA peayKropa.

Pabouue ueprexu aeraneil Be1omMoro Baja.
Pabounii uepTex kapTepa.

Crieruduxanuto = 2y
HcxoaHble qaHHbIE: % A

& |
DIIEeKTPOABUTATEIb ﬂ;s; |
Mydra ynpyras @
3 PenykTop uepBsSUHbIN ABYXCTYIEHYATHIN i
Mydra 3ybuaras
3BE3710YKH

Pama (ruiuTa)

Cpok ciyx0sb1 4 roga; Pabora B 3 cMmensI t-1mar nenu; Z-4ncio 3yoseB 3Be $,=0.2*Sy; P=S;-S;
[IpakTHueckoe 3aJaHne K SK3aMEHAMOHHOMY OMIIETY

PaccuurtaTh cCBapHOE COCTMHEHHE JIUCTA

r

| e
HpaKTqucxoe CaMOCTOATCIBbHOC 3aJaHUC

BBINOTHUTE 3CKU3HYI0O KOMIIOHOBKY OJIHOCTYMEHYATOTO TOPU3OHTATBHOTO IIMIIMHIPUYECKOTO KOCO3yOOTo
peaykTopa oOIero Ha3Ha4eHHs 1JIs1 TPUBOJIa TaJITOBOYHOTO OapabaHa

. 10
') St ,._—.._::D |

' 830

MeTtpoJiorus, CTAaHIAPTU3ALUA U cepTUPUKALMSA
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OIIK-7.1

YyacTByeT B pa3padoTKe
TEXHUYECKON U HOPMATHUBHOM
JIOKYMEHTAIINH, CBSI3aHHOM C
npodeCcCHOHAIBHON
JIEITECILHOCTRIO

Ilepeuens meopemuueckux 6onpocos K zauemy:

— Henu crangapTu3anuy.

— [IpuHLIMIOBI CTaHAAPTU3ALHH.

— Opranusanus padoT 0 CTaHJapTU3ALIH.

— JloKkyMeHThI B 00J1aCTH CTaHAAPTU3ALUH.

— Bunel ctangapTos.

— Texnnueckue ycnoBus. HazHaueHue, mpuMeHeHHe U pa3paboTKa TEXHUYECKUX YCIOBHH.
— IIpumeHeHne TOKyMEHTOB B 00J1aCTU CTaHAapTU3ALUH.

— Mexnaynapoanast opranuzauus no cranaaprusauuu (MCO).

— MexaynapoaHast anexkTporexHuueckas komuccus (MOK).

— OO1eeBponeickre OpraHn3aluy 1Mo CTaHAapTU3AIIH.

— JlexstiapupoBaHHU€E TPOTYKIIUH.

— J100poBOIBHOE MOATBEPKIEHUE COOTBETCTBHSI.

— O0s13aTenbHOE NOATBEPIKICHUE COOTBETCTBUS.

— Ceptudukanus cucteM odecreueHus KauecTna.

— 3akoH PO «O 3amure npaB norpeOUTEne».

— 3akoH PO «O ceptudukanuy NpoayKIuu U yCIyr».

— [IpuHUMIBL, TpaBUIIa ¥ MOPSAAOK MIPOBEACHUS CEPTU(PUKALIUU TPOTYKIIHH.

— AKKpeaMTaIys OpraHoB 10 cepTH(UKAINU U UCIBITATEIbHBIX Ja00paTopuil.
3HAKU COOTBETCTBHSI.

OIIK-7.2

Biageer HaBbIKAMH IIPUMEHEHUs
CTaHJApTOB, HOPM M MpPaBWI B
METaJUIyprH4eCKON OTpaciu

Ilpumepnvie npakmuueckue 3a0anus 04 3auema:
1. Haiitu u pacummgpoBath KOA MIPOAYKIIUH 110 OOLIEPOCCUHCKUM KIIaCCH(PHUKATOPaM.

2. OnpenenuTh NPUHAAIEKHOCTh CTaHJApTa K KATETOPUU U BUIY.

3. OnpeaenuTs CTPYKTYPHBIE JIEMEHTHI CTaHIAPTA.

4. BriOpath 1 000CHOBATh CXEMY CePTHU(PUKALNH I METAJLTYPTUYECKOM MPOTYKIUH.

5. Odopmuts ceptudukar COOTBETCTBUS HA TOBAPHI, B OTHOILIEHUU KOTOPBIX YCTAHOBJIEHO TpeOOBaHHE O
MIPOXOKACHUU MPOLEAYPhl 0053aTeIbHON cepTU(PUKAIIH.

6. OdopMUTL [OBPOBObHDIN CEPTUPMKAT COOTBETCTBUA.

Y4eOHas - 03HAKOMHTEIbHAS PAKTHKA




Koo

Hnouxamop oocmudicenus

quulcclamop KomMnemeHnyuu OueHOI{Hble cpe()cmea
OIIK-7.1 YyacTByeT B pa3padoTKe CocTaBuUTh M HAMKMCATh OTYET 0 YICOHOM - O03HAKOMHTENbHOMU npakTuke. ComepikaHue 0TyeTa OnpeIesieTcs
TEXHUYECKON U HOPMaTUBHOM 3a/laHHEM, BbIJAHHBIM PYKOBOJUTEIEM MPAKTUKH.
JIOKYMEHTAIINH, CBSI3aHHOM C
npodeccuoHanbHOM
JIESATEITbHOCTBIO
OIIK-7.2 Bnaneer HaBbikamMu mpuMeHeHUs | U3yunTs 001IyI0 XapaKTEPUCTUKY METAILTYPTHYECKOT0 MPEANPUITHS TOTHOTO IIUKJIIA, TO3HAKOMHUTHCS C

CTaH/IApPTOB, HOPM MW TIPaBWJI B
METAJLUTYPTUYECKON OTPaciIu

TEXHOJIOTHYCCKUMH ITpoHeCCaMn OJJHOI0 UJIM HECKOJIBKUX MEPCACIIOB, B TOM YHCIIC C (i)I/ISI/IKO-XI/IMI/I‘-ICCKI/IMI/I
OCHOBaMH MCTAJLNTYPIru4€CKux ImpoucccoB

OIIK-8 - CnnocoGeH noHMMATH NPUHUIMIBI PA60THI COBPeMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHI U MCNOJIb30BATh UX JIJIsl PellleHUsI 32/1a4
npodeccCHOHATIBLHOM 1eITeJIbHOCTH

Nudpopmaruka 1 HHGOPMALHOHHbIE TEXHOJIOTHH

OIIK-8.1 OcymiecTBisieT MOMCK, aHanu3 M| 1.YKaxuTe XapakTepUCTHKH IPOLECCOB cOopa, nepeaun, 00pabOTKH M HAaKOIIEHHs HH(pOpMaLUU. YKaKUTe
CHHTE3 uHpOpMaLUn C | BUIBI IaTYMKOB 7151 cOopa nHpopMauu
UCIIO0JIb30BaHUEM 2. Knaccuduxanus nporpammHoro otecrieueHusi. CpaBHUTENBHBIA aHAIN3 COBPEMEHHBIX OINEPaLMOHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUH CHCTEM, UX OCHOBHBIEC ()YHKIINU
3. OcHOBHBIE TPUEMBI 00PAaOOTKH TEKCTOBOM MH(OpMAIUH.
4. OcHOBHBIE TPUEMBI 00OPAOOTKH YNCIOBON HHPOPMALIUH
5. Haiitu undpopmanuto B UnTepHet no teme «XKaponpouHsle U jkapOCTOHKUE CTAIM M CIUIaBbD). 3aHECTU
MHPOPMALIAIO O PEeKUMaX TEPMOOOPAOOTKH M XapaKTEPUCTUKH MEXaHMYECKHUX CBOHCTB COPTOBOTO MpOKaTa
U3 JKapONPOYHBIX CTallell MpU HOpPMaJbHOH Temreparype B 3JIeKTpoHHYI0 Tabmuily. C moMoIpio (uibTpa
HAWTH BCE CTAJIU, JUIsl KOTOPBIX MCIIOIBb3YIOT BO3AYX B KAUECTBE OXJIAKAAIOIIEH CPE/Ibl.
OIIK-8.2 IIpumensier TEXHOJIOTHH | .B arekTpoHHOH TalauIle JaH MacCUB 3HAUEHUHN IIUKIMYECKUX HanpskeHUH X. PaccunTars ko3 PpUIIMeHThI
0o0pabOTKM  JaHHBIX,  BBIOOpA | PACTSHKEHUS MeTala y 1o GpopmyIe:
JMAHHBIX 10 KPHUTEPHSIM; CTPOUT [33 . oo |
TUTIMYHBIE ~ MOJAETM  pemenms | ©  V© o x+2/3| ELT.
NPEIMETHBIX 33J1a4 M0 U3yYCHHBIM o
oOpasiam
OIIK-8.3 Hcnons3yer coBpemenHsIe | [IponsBect popmaTnpoBaHne MHOTOCTPAHUYHOTO JTIOKYMEHTA B 00JIaCTH OOIIEHHKEHEPHBIX PaCYeTOB
UHPOpPMALIMOHHbIE  TeXHosoru | (063opa, pedepara u 6udarorpadum) B COOTBETCTBUH CO CTaHIapTaMH yueOHoro 3aBeeHusi. O60CHOBAThH
TSt penIeHus 3aj1a4 | HEOOXOAMMOCTD UCTIONB30BaHUS M CO3/IaHMs BHYTPH JIOKYyMEHTA HECKOJIBKUX pa3/ienoB. [loAroToBUTH OTUYeT




Koo
UHOUKAMOP
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea

po(hecCHOHATLHOM AeITeIbHOCTH

C 3aJlaHHOM CTpyKTypou. [IpumepHas temarTuka:

. CTpoeHHE 1 OCHOBHBIE CBOMCTBA METAJLIOB U CILIABOB

. [Tnactrueckas nepopmanus 1 MEXaHHUECKUE CBOIMCTBA

. XKeneso u ero cruiaBbl.

. KoMIo3uunoHHble Matepuaiibl: apMarypa

. BusiHue J1erupyrommx 3J1eMeHTOB Ha CBOMCTBA CTaJIU.

. KoHcTpykumonHble cTanu, UX MapKUpOBKa M 0071aCTH PUMEHEHUS

. Kpucrannorpadus — nedexrsl KpucTaioB U TEXHOJIOTUS TU(DPAKIUU
. Knaccudukanus dGnomarepuanos.

. Mcnionb30BaHue peHTreHorpauueckoro aHauu3a Jjs u3ydeHus $pa3zoBoro coctosiHus Bemectsa 10.
HNHCcTpyMEHTAIBHBIE CTAIM IS PEXKYLIETO HHCTPYMEHTA

11. TyronnaBkue MeTa/UIBI U CILUIABBI HA UX OCHOBE.

O 00 1 N N K~ W —

IIK-1- Cnoco6eH BBINOJHATH TEXHOJOTHYECKHE ONEPAIMH 10 MOJYYEeHHI0 MeTALTYPruiecKoil NpoayKInu, ee JajbHelilleii 00padoTke

OCHOBBI TEXHOJIOTHH MPpOU3BOJACTBA KOKCa

IK-1.1

OcCyIIecTBISIET TEXHOJOTHUECKHUE
orepamuu o MOJTYYEHHUIO
METaJUIyprHUECKON MPOIAYKIUH, €€
JanbHenei oopaboTke

TeopeTnueckne BONPOCHI:

. Ponb KOKCa B TOMEHHOM mporiecce

. [Ipon3BocTBO KOKCa.

. Kokc 1 mpoyKThl KOKCOBaHHUS

. OcHOBHBIE CBOMCTBa KOKCa

. OCHOBHBIE TEXHOJIOTMUECKUE OTIEpAIMH MPOLIecca IPOU3BOCTBA KOKCa

. [locnenoBarenbHOCTh OOCTYKUBaHUS Teuel (CEpUHHOCTD); CEpUHHOCTD Ha 3aBoax Poccun
. [Tpunnun Be160Opa cepuitHoCTH

. I'pacduku BeI1aun KOKca (HETIPEPHIBHBIN, IUKIUYHBIHN, TOTYIIUKINYHbIN)

. [IpenmymiecTBa HUKIMYHOTO Tpaduka

10. 3arpy3ka nedeii: OT yriaenoaroTOBUTEIBLHOIO 1I€Xa 10 KaMepbl KOKCOBaHUS
11. KoHTposp kauecTBa 3arpy3Ku; HOpMa 3arpy3KkH; BpeMs 3arpy3Ku

12. TIpuyrHbBI BBIMOIHEHUS CIIEHUATbHBIX HOPM IIPH 3arpy3Ke KaMep KOKCOBAHUS
13. Pa3nuunbie MeTOABI 0€3IbIMHON 3arpy3KH; KpaTKasi CYIIHOCTh METOAOB U T.1.
Pemuts 3a1auy u3 npodeccnoHabHO 00J1aCTH:

O 00 1N DN B~ WK~
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Hnouxamop oocmudicenus

MHOMI;CZWZOP KomMnemeHnyuu OueHOI{Hble cpe()cmea
PaccunTtarh TOJ0BYIO IPOU3BOIUTEIBHOCT OJHON TIEYH U KOKCOBOM OaTapeu mo KOKcy 6%-HO# BIIaXXKHOCTH U
muxte: WP -8,9; A°=7,3; V' = 28; Scoﬁm, —2,03; N°-1,90. Bec 3arpy»aeMoii IMXTHI B KAMEPY HPHHSTh,
FICXOJI M3 HACKIITHOTO Beca pabodeil muxTel — 0,8 T/m°.

IloaroroBKa pya K J0MEeHHOI NJIaBKe

IK-1.1 OcymiectBisier TexHojoruyeckue | [lepeueHb TeOpETHUECKUX BOITPOCOB

orepanuu o MOJTYYEHHUIO
METAJLTYPTHYECKON MPOAYKIIHH, €€
JanpHenein oopadoTke

Onucath TpeOOBaHUS JOMEHIINKOB, IPEABABIIEMbIX K KaUECTBY ariioMepara M OKaThIIIeH.

Hepe‘II/ICJII/ITI) KOMITOHCHTBI aFHOMepaHHOHHOﬁ IIUXTHI. YKa3aTbe 0ocjib BBOAA MW KPYIHOCTb KaXIaA0ro

KOMITOHEHTA.

Onucarb 3Tanbl IIOATrOTOBKH aFHOMepaHHOHHOﬁ MIUXTHl K cnekanuo. OObICHUTD Oejab KaXJao0ro osTaria.

Yka3arh UCIONIb3yeMoe 000pyI0BaHHUE.

Omnucatb pasiiniuAa B TEXHOJOTHAX OKYCKOBAHUSA KCJIIC3HBIX Py U KOHIICHTPATOB.

CocCTaBUTh TEXHOJIOTUYECKYIO MMOCIE0BATEILHOCTD MTOATOTOBKH KEJIE3HBIX Py K JOMEHHOM IJIaBKe.

Onucath BIMSHUE OCHOBHOCTH arjioMepara Ha €ro KauecTBo.

OrnucaTh TEXHOJOTHUIO TPOU3BOJICTBA CHIPBIX OKATHINIEH. YKa3aTh UCIOIb3yeMOe 000pyI0BaHHE.

OOBSCHUTH TEXHOJIOTHIO O0XKHUTA OKATHIIIEH. YKa3aTh UCIOJIb3yeMoe 000pyI0BaHuUE.

VYka3aTh pa3znuuus CBOMCTB arjioMmepara U OKaThIIIeH.

CriocoObI TTOBHITIIEHUST KaYeCTBa arjioMepara.

TexHomornueckas 1enoyka npou3BO/ICTBA arjioMepaTa U OKaThILLIEH.

— VYKkaszaTb KOHTPOJHMpPYEMbIE MapaMeTpbl arjioMepanuoHHoro mnpouecca. OOBACHUTH HEOOXOAUMOCTb
KOHTPOJISL.

—  CocTaBUTbh TEXHOJIOTHYECKYIO ITOCIIEI0BATENIBHOCTD MOATOTOBKH JKEJIE3HBIX Py K JOMEHHOM TUIaBKE.

—  TexHozorus npon3BoAcTBa THOPUAHOIO arjoMepara.

- OHpCI[CJ'H/ITI) I[GflCTBI/I?I, KOTOPbIMU H€06XOI[I/IMO N3MEHHUTHh TEXHOJIOTHYECKHI mponecc Nnponu3BOACTBA
arjaoMepara IIpu BBOAC B arjiOIMXTY KOMIIOHCHTOB, COACPKAIIUX TUT'POCKOITNYCCKYIO BjIary.

— OnmnpenenuTh HapylIeHUs B TEXHOJIOTMM TPOM3BOJICTBA arjioMepata MpH TMOSBICHUH B HEM
HEYCBOUBIIEICS U3BECTH.

- OHpC}IGJ’II/ITB N3MEHEHHSA B TEXHOJIOTHIECKOM LETIOYKE IMMPOMU3BOJACTBA arjioMepara npu MnmOBbIIICHUN JT0JIN
TOHKHX KOHICHTPATOB B aFHOMepaHHOHHOﬁ HOINXTE.

Kakue m3mMeHeHus: B TEXHOJIOTHYECKOM 1IeMoYKe IPOU3BOCTBA arjiomMepaTa HE0OXO0AUMO OCYIECTBUTh IS

BHEJJPEHHUS Tpolecca TepMOOOPaOOTKH.

IlpuMepHbIe NPaKTHYECKHE 3aJaHUS
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[To mpencraBiaeHHOMY XuUMHYeckoMy coctaBy omnepenutb Tun KPC u omneHuTh ero mo TpeGoBaHUSAM
JomMeHIMKaM. JlaTb peKOMeHAaluH.

Fe FeO S P CaO Si0; | AlbO; | MgO | mmm | KpymHOCTS,
62 2,3 005 |01 2,5 51 14 0,8 0 1]\./I-I\;O
Fe FeO S P CaO |[SiO, | AlLO; | MgO |mmn | KpymHocTs,
56 102 0,05 |01 7,5 2,1 6,4 2,3 0 III-I\;O

OnpenenuTh TUMBI (IIIOCOB IO MPEICTaBICHHBIM 00pa3lam

OueHuTh COCTaB M Ka4eCTBO IIJIaKa IO MPEICTABICHHBIM 00pa3iam.

OnpenenuTb TUIIBI XKEJNE3HBIX Pyl IO MIPeICTaBICHHBIM 00pa3am

OOBSICHUTH TEXHOJIOTHIO IIPOU3BOJACTBA arjioMepara € ,Z[O63BKOI71 K arjIOmmxTC JOJIOMHNTA KaK crocoba
IMMOBBIIICHUA Ka4C€CTBA arjioMmepara.

Onucars BIUSHUE OCHOBHOCTH arjioMepara Ha €ro Ka4eCTBo.

OOBSICHUTH TEXHOJIOTHIO OpeABaPUTCIIBHOTO IMMOAOTPEBA IMMXTHI KaK crmoco0a MOBBIIICHUS KauecTBa
arjiomMepara u I/IHTeHCI/I(i)I/IKaHI/II/I arJIoMCpanuoOHHOro mpouecca.

OOBICHUTH TEXHOJIOTHIO ﬂBYXCHOﬁHOFO CIIEKaHMS KaK CII0c00a MOBBIIICHUS KauyecTBa arjomMepara.

OOBSICHUTH TEXHOJIOTHIO TEPMOOOPAOOTKH arjiocreka Kak crocoda MOBBIIIEHUsI KayecTBa arjioMepara.
OO0BsicHUTD BIMAHKUE (PA30BOTO COCTaBa arjioMepara Ha €ro MPOYHOCTh

pyabl COCTaBa, %. YcTaHoBHTH MI/IHepaJIOFI/I‘IeCKI/Iﬁ THIT

Brimomuuth

OLICHKY

KeEJIE3HOU
pya. Ilepecunrars cocras Ha 100 %.

Fe FeO | Mn | P S SiO; | Al,O3; | CaO | MgO | IL.n.m.
34,20 |43,86|1,16|0,03|0,034|6,88 |259 |296 [892 |3131
50,40 | 0,50|0,12 | 0,07 | 0,018 | 13.60 | 2.90 | 0.40 | 0.11 0,50

Kenezopynnas cmech B cooTHomeHuu 40 : 60 cOCTOUT U3 pyl, cojepxkamux cooTBeTcTBeHHO 0,08 u
0,3% P,0s. OnpeenuTh cpeAHEB3BEICHHOE cojiepkanue (pocdopa B pyaHON CMECH.

B kakom u3 okcuioB Mapranna MnyOsz, MnOy, MnsO4 1 MnO conepkutcs Haubosipliiee 1 HauMeHbIlee
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KOJIMYECTBO KUCIIOPOAA (B KT).
— B ceipom cunepure conepxurcsa 34% Fe . Onpenenuts conepkanue xesne3a B 0005 KEHHOU pyae.
— 3amacel MmectopoxiaeHuss 1 muH T xene3Hod pyasl. Cop. xkenesa B pyne 34 % , B uyryHe 94 %
,notepu pyasl mpu 1o0bae 8 % . CKOJBbKO UyryHa MOKHO BBIILJIABUTH U3 3TOM PYIIBL.
B xenesnoit pyne comepxkurcs 12% FeO u 70% Fe,O3; KakoBo obmiee comep:kanue »xeye3a B dTOM
pyne
CpaBHUTH TEXHOJIOTHYECKUE IIETIOYKH MTPOU3BOJICTBA arjoMepara 1o NpeCcTaBICHHBIM cxeMaM. OObsICHUTH
pa3ianyrs B TEXHOJIOTHSIX

o

12 R D

|
'?"4?0-~—.—
v

TexHomornueckas 1enoyka Kakoro rnporecca nzodpaxena Ha cxeme? Jlate paciiuppoBKy MO3UIHUIHA

I ¢ gy Kgn

Nedoo O

IIpou3BOACTBO YyryHa

I1K-1.1 ‘ OcCylIEeCTBIISIET TEXHOJIOTMYECKHE ’ Ilpumepnvie npakmuyueckue 3a0anus:
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orepanuu o IOJTYYEHHUIO
METa/UTyPIrHYCCKON MPOAYKIINH, €€
JTabHEUIeH 00paboTKe

[TpoBectu 0030p MUTEPATYPHI MO 33AAHHON TEMATHKE.

CocTaBUTh aHHOTAIIUHU 10 BBISIBJICHHBIM HCTOYHUKAM

BreIaBUTE KITIOUEBEIE CJIOBA B BBIABIICHHBIX UCTOYHUKAX

Pazpabotate TecTOBbIC 3a1aHus IS YIITyOJIEHHOTO H3YYeHUsl HanOoJiee CyleCTBeHHOW HH(POPMAIIUH.
3adanue na pewenue 3a0auu:

[To mpencraBiaeHHO# B 00pa30BaTEIIbHOM MOPTAJIE METOIUKE BBITOJHUTD PACYET YMEHBIICHUS YACIBHOTO
pacxo/ia CHUKCHHEM COJICP)KaHUsI MapraHiia B 4yTryHe.

BbinaBka cTajiu B KOHBepTepax

IK-1.1

OCyIIECTBIISICT TEXHOJIOTHYCCKUE
orepanuu 1o MOJTYYEHHUIO
METAJLTYPTHYECKON MPOAYKIIHH, €€
JnanpHenein oopadoTke

llepeuenvy meopemuueckux 60npocos K 3auemy ¢ OYeHKOU:

CoBpeMeHHOE COCTOSIHIE KOHBEPTEPHOTO MPON3BOICTBA CTAIIH.

OCHOBHBIE 3JIEMEHTHI KOHCTPYKIIUU KUCIOPOJIHOTO KOHBEPTEPA.

OO0m1as xapakTepucTuka pabodero mpocTpaHCTBa KOHBEPTEPA.

Ocobennoctu PpyTepoBKU paboUyero MpoCcTpaHCTBA KOHBEPTEPOB.

Buer paboT Mo BOCCTaHOBJICHHIO pad0Yero ciiost yTepoBKH.

[TpomomKUTETHHOCTh KaMITAHUH Pa0OTHI KOHBEPTEPOB M (DAKTOPHI €€ OMPEIEIISIONIHE.

Knaccugukanys coBpeMeHHBIX CIIOCOOOB IUIABKU CTaJIM B KOHBEpTEpaXx.

Buzpl ra3oB okucnuTeneit A NpoaAyBKM METajlla B KOHBEpTEpax M CocoObl BBOJA UX B KOHBEPTEPHYIO
BaHHY.

3aKOHOMEPHOCTH JBIMKEHUS ra3a 1o KaHajlaM IMePeMEHHOTO CEUSHHS.
OCHOBHBIEC TIapaMeTPhl KUCIOPOTHOTO JYThS: YHCTOTA,  JABJICHUE,
CKOpPOCTh UCTEUYEHUS, TTIOTHOCTH.

Oco0eHHOCTH NPUMEHEHHUS IIMITMHAPHUYECKUX U KOHWYECKUX COMeN /Il 0/1a4l AyThsl B KOHBEPTED.
CrpyKTypa peakIIMOHHOM 30HbI TP MPOAYBKE METalla CBEPXY.

KomOunupoBanHas Ipo1yBKa KOHBEPTEPHOIH BaHHBI: HA3HAYEHUE U PEAreHTHI.

CrpyKTypa peakIIMOHHOW 30HBI IIPY NPOAYBKE METaJIa CHUZY.

OOGmras xapakTepucTuka corvia JIaBaist ¥ MPUHIKI €T0 padOTHI.

CTpyKTypa KOHBEPTEPHOI BaHHBI MTOCTIE 3aJTUBKHU JKUAKOTO YyTYHA.

BBIX01 )KHIKOTO METaJlIa B KUCIIOPOTHOM KOHBEPTEPE M OTPEACISIFOIINE €r0 (DaKTOPBI.

HMHTCHCUBHOCTbD IMPOAYBKH,

BoiniiaBka ctajiu M (peppocilIaBoB B dJIeKTponeyax

I1K-1.1

‘ OCYHIGCTBJ'ISIeT TEXHOJIOTHYCCKHEC ‘

Hepequb meopemu4ecKux 60npocoe K sademy c OL;eHKOZZ.'
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orepanuu o IOJTYYEHHUIO
METa/UTyPIrHYCCKON MPOAYKIINH, €€
JTabHEUIeH 00paboTKe

— CoBpeMEHHOE COCTOSIHUE KOHBEPTEPHOT'O MPOM3BOICTBA CTAJIH.

— OCHOBHBIC AJIEMEHTBI KOHCTPYKIMH KHUCIOPOIHOTO KOHBEPTEPA.

— OOuias xapakTepucTuka paboyero NpoCcTpaHCTBAa KOHBEpTEpa.

— OcobenHoctu (pyrepoBKH pabouero npocTpaHCTBa KOHBEPTEPOB.

— Bugasl paboT Mo BoccTaHOBIICHUIO pabodero cios GpyTepoBKH.

— IIpoIomKUTEIbHOCTh KaMITAHUU PAa00ThI KOHBEPTEPOB U (PAKTOPHI €€ ONPEICIIAIONINE.

— Krnaccudukanus coBpeMeHHBIX CIIOCOOOB IUIABKM CTAIN B KOHBEpTEpax.

— Bwuapl ra3oB okucnuTenei s NPOAYBKU METalUIa B KOHBEPTEPAxX M CIOCOOBI BBOJIA MX B KOHBEPTEPHYIO
BaHHY.

- 3aKOHOMCpHOCTI/I ABWIKCHUS I'a3a IO KaHaJlaM IICPEMCHHOI'0 CCYCHU .

— OCHOBHBIC TapaMeTpbl KUCIOPOJHOTO JyThs: YHCTOTA,  JaBJICHUE,
CKOPOCTb UCTCUYCHHA, IIJIOTHOCTD.

— Oco0eHHOCTH TPUMEHEHHUS IIMTHHAPHYECKUX U KOHUYECKUX COTIeN JUIS TI0/1a4i TyThsl B KOHBEPTEP.

— CrpyKTypa peakiMOHHOW 30HBI P MPOAYBKE METaJlIa CBEPXY.

— KomOuHnpoBaHHas poyBKa KOHBEPTEPHON BaHHBI: HA3HAUEHUE U PEareHThI.

— CrpyKTypa peaKkIIMOHHOW 30HBI TIPU MPOAYBKE METaJllIa CHU3Y.

— OOwmas xapakTepucTrka cormia JlaBans ¥ NPUHIMI €ro paObOTHI.

— CrpyKkTypa KOHBEPTEPHOI BaHHBI I1OCJIE 3AJIUBKH KUAKOTO YyTyHa.

— BBIX0J )HIKOT0 MeTaJlIa B KUCJIOPOJIHOM KOHBEPTEPE U OMPEACISIONIHE ero (aKkTOpbI.

HMHTCHCUBHOCTb IIPOAYBKH,

JluTeiiHOe NPOU3BOJACTBO

IK-1.1

OcCyIIecTBISIET TEXHOJOTHUYECKHUE
orepamuu o MOJTYYEHHUIO
METaJUIyprHUECKON MPOAYKIUH, €€
JanbHenIe 00paboTke

Bormpocsr s 3auéra:

Knaccudukanus muTeiHOro mpou3BOICTBA

JInTeiHas ocHacTKa U MOJCIBHBINA KOMIUIEKT

@DopMOBOYHBIE TIECKU, UX KIaCCH(PUKAIUS

TexHUKO-2KOHOMHYECKOE O0OOCHOBAaHHWE BBIOOpPAa TEXHOJOTHYECKHUX TMPOIECCOB U WX IKOJOTUYECKHE
XapaKkTEePUCTUKHU

Pecypco- u aHEeprocoepexeHre B TUTEHHOM IIPOU3BOJICTBE

JINThe B KOKUIIb

JInThe o1 JaBIeHUEM

LlenTpoOexHOE TUTHE
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Jlutbe B 0007049KOBBIE (POPMBI
JIuThe 1no razuGUIMPyEeMbIM MOJEIISIM
JIuThe 1o BBIIIABISIEMBIM MOJENSIM
IIpuMepHBbIii NepevyeHb MPAKTUYECKHUX 3aIaHMIL:
TexHonoruueckuii IMpouecc NPUroTOBIEHUsT cMmeced. (OcHOBHOe 000pyZOBaHME, IPUMEHSIEMOE
MPUTOTOBJICHUS U TPAHCTIOPTUPOBKU (POPMOBOUYHBIX MATEPUAIOB U CMeCei
Pyunas ¢popmoBka
Mamunnas GopMoBKa
be3zonoynas aBToMaTHuecKas GOpMOBKa
NmnynscHas hopMOBKa
W3Bneuenne moienu U3 GopMbl
WzrotoBneHue crep:xHen
Co6opka popm
Oxkpacka u cymika ¢popm
KoBmmm mis 3anuBku hopm
3anuBka Gopm
DJE€MEHTHI INTHUKOBO-IIUTAIOLIEN CUCTEMBI U TUIIBI TUTHUKOBBIX CHCTEM
OxutaxieHne OTIUBOK B hopMme
HapucoBats cxemy knaccuukanuu 1e(eKToB OTIMBOK
KonTponb kauecTBa oTaMBOK. Buabl nedexrockonuu, MeToabl UCTIpaBiIeHUs 1€()EKTOB OTIMBOK
PaccuuTats n06aBku B cMecH. [IpoTuBONpUrapHbie MOKPHITHS
Omnucarts npoiiecc U3roTopieHue GopM Ha aBTOMATUYECKUX (POPMOBOUYHBIX JIMHUSIX
[Tecko1yBHBIN U MECKOCTPENbHBIN cIOCOOB! YIIIOTHEHHS cMecH. CXeMa yCTaHOBOK.
O6pyOka oTiMBOK. Pacnucarh TEXHOJIOTHIO
OuncTka OTIIMBOK. PacnincaTh TEXHOJIOTHIO.
Bakyym-nmenounasi gopmoBka. PaccuuraTh ocTaTogHOE JIaBIICHNUE.
XonoaHoTBepAewue cMec. Paccunrars penenrypy.
KuakocrekonbHble cMecH. PaccuuTate peuentypy.
Tepmuueckas 06paboTka oTiinBOK. HaprcoBath rpaduk pexuma.
OLEeHNTh YIUIOTHEHHE CMECH NPECCOBAHUEM
O1eHuTh YIUIOTHEHUE CMECH BCTPSIXUBAHUEM
OuEeHUTh YIUIOTHEHHE CMECH IECKOMETOM

JUIA
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ONeHNUTh YIUIOTHEHHE CMECH MHOTOITYH)KEPHOHM rOJIOBKOW U tuadparmMoit

BHearperaTnasi o00padoTka crajm

IIK-1.1

OCyIIECTBIISICT TEXHOJIOTHYCCKUE
omepamnuu o MTOJTYYCHUIO
METAJUTYPTHYECKON MPOIYKIINH, €€
JnanpHenein oopadoTke

KoHTpoJibHbIE BONIPOCHI /151 IPOBe/IeHUsI TEKYIIero KOHTPOJIsS U UTOr0BOM
arrecranuu B popme IK3amMeHa:

. PacTBOpUMOCTB KHCIIOpOZA B CTaNIH.

. PactBOprMOCTB BOJIOpOZIA B CTAJIN.

. PacTBOpuMOCTb a30Ta B CTAJIH.

. IToprrioHHBI# c110COO BaKyyMUPOBaHUS CTaJIH.

. HupKynsunoHHbIN cIOCOO BaKyyMHUPOBaHUS CTaJIU.

. KamepHblii cioco0 BakyyMHpOBaHMS CTaJH.

. CrtocoObI MPOIyBKH CTAJI B KOBIIIE HHEPTHBIM T'a30M.

. TexHonorust BBEICHU B CTaJIb IOPOIIKOBBIX MaTEPHAIIOB.

. TexHONOTHsI KOBIIIEBOM 00Pa0OTKH CTAIM TBEPAOH NIIAKOOOPa3yroIIel CMECHIO.
10. TexHoOrUs KOBIIEBOI 0OpaOOTKH CTAJIN KUIKUM CUHTETUYECKUM IIJIAKOM.
IIpakTHYeckue 3aHATHS HA HMUTaTOpe-TPeHaXKepe:

«CraineBap arperara JI0BOJKH CTaIn»

«CraneBap arperara kosui-neub KKI[ [TAO «MMK»»

«Cranesap arperara koui-rieub JCIIL ITAO «MMK»»

O 00 1N DN K~ W —

HenpepbiBHas1 pa3JMBKa CTAJIH

I1K-1.1

OcylecTBIsieT TEXHOJIOTHYECKHe
orepanuu o MOJTYICHHUIO
METAITyPrUYECKOM MPOAYKIIUHU, €€
JanpHeneln oopaboTke

Teopernyeckne BONpPOChI K IK3aMEHY:
1. Kpucramnuyeckas CTpyKTypa HEMPEPHIBHOIUTHIX 3ar0TOBOK, OTAUTHIX Ha MHJI3 BepTukanbpHOTO THIIA.
2. MakpocTpyKTypa HEeIpepbIBHOJIUTOrO ciisioa rpu pasnuBke ctanu Ha MHJI3 BepTukansHOro THIIA,
BEJIMYMHA TEXHOJOTUYECKUX OTXOA0B METAJLIA.
3. ®axTopHl, BAUSIOUINE HA 3apOKICHUE U POCT KPUCTAIUIOB IIPU 3aTBEPACBAHUM CTAJIH.
4. MakpocTpyKTypa COPTOBOM 3arOTOBKHU IIPU HENPEPBIBHOM pasiuBke cranu Ha MHJI3 pagnansHoro tuna,
BEJIMYMHA TEXHOJOTUYECKUX OTXOJ0B METAJLIA.
5. Kpucramnuueckas cTpyKTypa HEIPEPBIBHOIUTBIX 3aTOTOBOK, OTIUTBIX HAa MHJI3 kpuBonmHelHOro THIIA.
6. 'mapoarHaMHKa UCTEUECHHST METAIIIA U3 CTAJIEPA3IMBOYHOIO KOBIIIA.
7. Ilonroroska MHJI3 kx pa3nuBke cranu.
8. Knmaccudukanus MHJI3. JloctonrcTBa u Hepoctatk MHJI3 ¢ H30rHyTO#H TEXHOIOTUYECKON OCBIO.
9. Koncrpyknuu kpucraumsaropos MHII3.
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10. TemriepaTypHO-CKOPOCTHON PEKUM HENPEPHIBHOMN pa3IUBKU CTAIH.
11. ITpomexxyTounsiit kot MHII3.
12. YerpoiictBo 30HBI BTOpU4HOIo oxjiaxaeHuss MHJI3.
13. YcTpolicTBO cTanepa3aMBOYHbBIX KOBIIEH M KOBILIEBBIX 3aTBOPOB.
14. TexHomorust HENPEPHIBHOM Pa3IMBKK CTAIN METO/IOM «IUIaBKa Ha IJIABKY».
15. JlebexTsl HEMPEPHIBHOIUTHIX 3aTOTOBOK.
16. Pe>xuM BTOPHYHOTO OXJIAX/IEHUS HEITPEPHIBHOIUTHIX 3aTrOTOBOK.
17. YerpoiicTBO arperaToB pe3kd 3arOTOBOK Ha MEPHBIE JITTHHBI.
Ha npakmuuecKkux 3anamuax peuiaomcsa 3a0a4u no onpeoeneHuio:
— TOJIIIMHBI CIIOSI 3aTBEP/IEBIIIETO METal/Ia B HEMPEPBHIBHOIUTOMN 3aTOTOBKE JJISl PA3JIMYHBIX MECT
TexHoJiornyeckoro kanaiga MHJI3;
— IPOAOKUTEIBHOCTH 3aTBEP/ICBAHUS HEMPEPHIBHOIUTHIX 3aTOTOBOK PA3IUYHOTO CEYCHHUS,
— IPOTSHKEHHOCTH JIYHKH JKUJIKOTO METAJUIa BHYTPU HENPEPHIBHOIUTHIX 3arOTOBOK;
— IMaMeTpa OTBEPCTHUS KaHajla pa3IMBOYHOTO CTaKaHa B CTAIEPA3TMBOUYHOM MM IIPOMEKYTOUHOM KOBIIIE
JUIsl yCIIOBUM pa3nuBku ctanu Ha MHJI3;
— npousBoaurensHoct MHJI3.
IIpuMmep 3a1aHusI HA BBINOJHEHHE
KOHTPOJIbHOI PpadoThI

MunucTepcTBO HayKu U BhIclIero oopasosanus Poccuiickoit ®denepanuu
OI'bOY BO «MI'TY um. I''1. HocoBa»
Kadenpa meramnypruu 1 XuMU4ECKHX TEXHOJIOT UM

BAJAHMUE
Ha BBIMOJIHEHNUE UHANBHUIYabHON pabOTHI 10 MUCHUIUTMHE «HempephiBHAS pa3IMBKa CTAN
obOyuJaromemMmycs Tp.

BBITTOTHUTE pacyeT HENPEepPhIBHOM PA3IMBKY CTAIM Ha JAByXpyubeBor MHJI3 kpuBonmHeHOrO THIIA 17151
CIEAYIOLIUX YCIOBUM:
- BMECTUMOCTbD CTaJIepa3IMBOYHOro kKosia 360 T;
- Metajyprudeckas jymmaa MHJI3 35,8 m;
- JJIMHA KpucramumsaTopa 950 mwm;
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- paanyc KpUBHU3HBI 0A30BOM CTEHKH KPUCTAILIN3aTOpa

8,0 M;

- Mapka cranu 08;

- pa3Mepsbl NONEPEYHOr0 CEYEHUS 3arOTOBKU

2501730 mm.

XapakTepucTHKa 30HbI BTOPHYHOTO OXJIAXICHUS MIPUBEICHA HA 000POTHOI cTopoHe 3afanus. [pyrue
JIaHHbIE, HEOOXOIMMBIE JIJIsl pacdeTa, MPUHATH CAMOCTOSITEIIBHO.
Copepxanue pabOThI:

1. Onpenenenne napamMeTpoB KUAKOTO MeTauia ([S],

[P], 1).
2. Pacuér npo10/KUTEIbHOCTH 3aTBEPIEBAHMS 3aTOTOBKH.
3. Onpenenenue paboueil CKOPOCTH U JUana3zoHa CKOPOCTEH pa3IUBKH.
4. OnpeneneHue CKOPOCTH PA3IMBKHU U JMAMETPa KAaHAJIOB CTAKAHOB B CTAJIEPA3IMBOYHOM M MPOMEKYTOYHOM
KOBIIIAX.
5. Omnpepenenne mapaMeTpoB HACTPOUKHU PUCTAIIIN3ATOPA U 30HBI BTOpUUHOTO oxJaxaeHus (3BO).
6. OmnpesiesieHre OCHOBHBIX IMMAPaMETPOB CUCTEMBI OXJIAKIECHUS KPUCTAIIIN3ATOPA.
7. Pacuér pesxrMa BTOPUYHOTO OXJIXK/IEHHUS 3aTOTOBKY MIPU BBITATUBAHUU €€ O CKOPOCThIO 0,75 M/MUH.
8. Pacu€T mmuTenbHOCTH pa3IMBKU IJIABKHU MPU paboyelil CKOPOCTH BBHITATUBAHUS 3aTOTOBKHU.
9. Pacuér rogosoii npoussogurensnoctu MHJI3.

PykoBoautens pabotsl: mpod., 1.1.H. A.M. CronsipoB

MeTrajutyprus kejesa

IK-1.1

OcCyIIecTBISIET TEXHOJOTHUECKHUE
orepamuu o MOJTYYEHHUIO
META/UTYPrHUECKON MPOAYKIINH, €€
JanbHenIe 00paboTke

[lepeueHb TeOpETUUECKUX BOIIPOCOB K 3a4ETY:

—  Knaccudukanyst BHEAOMEHHBIX IPOLIECCOB MOTYyYEHUS Kee3a

—  IlpuumHBI pa3BUTHS METAJUTYPIUH JKEIE3a

—  TepmoauHaMuka BOCCTaHOBJIEHHUSI OKCUOB KeJe3a ra3000pa3HbIMU BOCCTaHOBUTEISIMU

—  TepmoaunaMuka BOCCTaHOBJIEHHUS OKCUOB JKeje3a ra3000pa3HbIMU BOCCTAHOBUTEISAMU

—  TepmoannaMuka BOCCTaHOBJIEHHS OKCUJIOB JKeJle€3a B pacIljaBe

—  IloaroroBka »kene30pyaHbIX MaTepHajIoB B IPOILECCaX MPSIMOIO BOCCTAHOBJICHUS JKeme3a
- [Tomyuenue ry0uaroro esne3a B IIaXTHBIX Meyax — npouecc Midrex

— [Tonryuenue ry0Ouaroro ene3a B maxTHbIX neyax — npoueccol Hyl 11T u Hyl ZR
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[Tony4enue ryGuaroro xejues3a B aXTHBIX Medax — rnporuecc Purofer

[Tony4enue ryGuaroro xejes3a B aXTHBIX Meyax — nporecc Ghaem

[Tony4enue ryGuaroro xejes3a B IaXTHBIX Meyax — mporecc BL

[Tomyuenue rybuaroro xene3a B maxTHbIX nedax — npouecc KINGLOR METOR

[Tony4yenue ryGuaroro xejue3a B peTopTax MepruoIUIecKoro 1eHCTBHS

[Tony4yeHnune ryOuaroro xejue3a B peakTope ¢ KUISIUM ciioeM — mporecc Fior

[Tomyuenue ry04aToro xeinesa B peaktope ¢ KUmsmuM cioeM — rnpouecc FINMET

[Tomyuenue ry04aToro xenesa BO BPALIAIOIINXCS TPyOUaThIX meyax

[Tomyuenue ry0uaToro emnesa B redax ¢ BpallaroIiuMcs MoJoM — mpoiiecc Inmetco

[Tomyuenue ry0uaToro xemnesa B [e4ax ¢ BpallarolumMes mojaoM — nporecc DRylron

[Tomyuenue ryduarToro xemne3a B redax ¢ Bpamaromumes nogom — nporecc FASTMET

[Tomyuenue ryduaToro xenesa B Ie4ax ¢ BpamaromumMes mnoaom — nporecc [Tmk3

Mertannu3anust Kejle30pyqJHOrO ChIpbs TBEPAbIM BOCCTAHOBUTEIEM IIyTEM OOXKHIa pPYIOYroJbHBIX
OKaThIIIEeH

OpnHocraauitHbie COCOOBI OTYYSHHS JKUIKOTO METAIIa 10 CXeME «BOCCTAHOBIICHUE-TUIABIICHUE)
JIByxcTamuitHpie crocoObl MONYyYeHUsl JKUIKOTO METajula MO CXeME «BOCCTAHOBJICHUE-TUIABICHUE) -
npouecc Corex

JIByxcTraguitHple criocoObl MOJyYyeHUsl JKUIKOTO METajula 10 CXEME «BOCCTAaHOBJIEHUE-IUIABJICHUE) -
npouecc Dios

JIByxcTamuitHpie crocoObI MONyYEHUs KUIAKOTO MeTajula MO CXeME «BOCCTAaHOBIIEHUE-TUIABICHUE) -
npouecc Hismelt

JIByxcTraguitHple criocoObl MOJMyYyeHUsl JKUIKOTO METajula 10 CXEME «BOCCTAaHOBJIEHUE-IUIABIICHUE) -
npouecc CCF

JIByxcTaguitHple criocoObl MOJMyYeHUsl KUIKOTO MEeTajula MO0 CXEME «BOCCTAaHOBIIEHUE-TUIABIICHUE) -
npouecc SR Smelter

JIByxcTramuitHpie crocoObI MONyYEHUs KUIKOTO METalula M0 CXEME «BOCCTAHOBJICHUE-TUIABICHUE) -
npouecc IRON DYNAMICS

JIByxcraguitHple criocoObl MOJMyYyeHUsl KUIKOTO MEeTajula 10 CXeME «BOCCTAaHOBIIEHUE-TUIABIICHUE) -
nponecc FASTMELT

JIByxcraguitHpie crocoObl MONyYeHUsl JKUIKOTO MeTajula MO CXeME «BOCCTAaHOBIICHHE-TUIABICHUE) -
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npouecc REDSMELT
— IIpouecc Poment
- ITnasmeHHbIE IPOLECCHI ITOIYYEHUS )KUIKOTO METalIa
IIpumepHBbIe NPAKTHYECKHUE 3aIaHUA:
1. UnenTrduurpoBars NpOM3BOACTBEHHBIN MPOLIECC 10 MPEACTABICHHON B 33/1aHUU TEXHOJIIOTHYECKON CXEME.
JlononHuTh MHGOPMALMIO B YacTU ONUUI MO CBHIPbIO M BOCCTAHOBUTEINSAM, IOTy4aeMOW HPONYKLHUH U €€
TPaHCIIOPTUPOBKE. [10SICHUTS NPUHIUI IEUCTBUSA OTIAECIBHBIX y3JI0B U arperaros.

2. Tlo mpeacTaBiIeHHOW TEXHOJOTHYECKOM cXeMe HIACHTH(PHUIIMPOBATH PA3HOBUIHOCTH MPOM3BOICTBEHHOIO
nporecca. Onucarbs MOATOTOBKY PYIHOTO CHIPbSi U BOCCTAHOBUTENBHBIX ra3oB. [I0ACHUTH JOCTOMHCTBA U
HEJIOCTaTKU CXEMbl. YKa3aTh BKIJAJl MpoIlecca B OOIIYI0 CTPYKTYPY MPOHM3BOJACTBA jKeje3a BHEIOMEHHBIMU
crocobamu.

3. UnentudunuponBarb cxemy MPEACTaBICHHBIX MPOU3BOICTBEHHBIX MpoleccoB. OOBICHUTh Ha3HAYCHUE
OCHOBHBIX Yy3JI0B W arperaroB. llosicHUTH cxeMy MarepuaibHbIX MNOTOKOB. Iloka3aTh anbTepHATHBHBIC
BapHaHTHl TMPOBEIEHUS JTaHHOTO TMpoIecca C HEKOTOPHIMH HW3MEHEHUsSMU Habopa HCIONb3yeMOro
000pyIOBaHUs, ONTUCATh UX IOCTOMHCTBA U HETOCTATKH.
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OcHoBbI UG

OBM3aIIMHU B IIPOU3BOJACTBE IMPOKATHO

H IIPOAYKIIUH

IK-1.1

OCyIIECTBIISICT TEXHOJIOTHYCCKHE
orepanuu 1o MOJTYYEHHUIO
METAJLTYPTHYECKON MPOAYKIIHH, €€
JnanpHenein oopadoTke

WNndpopmanusa. Onpenenenve. CurHainsl U JaHHbIE.

[J CBoiicTBa HH(MOPMALIUU U KX OCOOCHHOCTH.

[J Onepauuu ¢ JaHHBIMU U UX OIMCAHUE.

O Undopmatrka u KuOEpHETHKA ONPEEICHUS U 001aCTh AeSITeIbHOCTH.

) IIpenmeTr nHGOPMATUKN U OCHOBHBIE HAIIPABJICHUS PA3BUTHSI.

[ YopaBiieHue 1 aBTOMaTU3MPOBaHHAsA WH(OPMALIMOHHASI CUCTEMA, BUJIBI TAKMX CHUCTEM.
[J UT xpanenus nanasix, CYB/I, 0oCHOBBI.

[ IlpaBuia moArOTOBKM aipUOPHON MH(POPMALIUH JUIsl OPTaHU3aLUU CTPYKTYPhI 0a3bl
JTAHHBIX TEXHOJIOTHYECKOTO mporecca (PeKUMOB).

U PenpsmuonHast MOOEIb MMOCTPOCHUS 0a3bl JaHHBIX.

IIpou3BOACTBEHHAS - TEXHOJOrHYecKas (MPOEKTHO-TEXHOJIOTHYeCKasi) NPAKTHKA
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a
I[IK-1.1 OCYH_ICCTBJISICT TCXHOJIOTHYCCKHUC Ecmm IIPaKTUKAaHT HaIIpaBJICH HAa ITPOU3BOACTBO, UJIHU ITPAKTHKA IIPOXOAUT HA MCTAJUIYPITUICCKOM

orepanuu o MOJTYYCHHUIO
METAILTYPTHYECKON MPOAYKIIUH, €€
JnanpHenein oopadoTke

MPEANPUITHH 110 MECTY paboThI (y 00ydaromuxcs 1Mo 3a09Hoi Gopme), 1eTaabHO 03HAKOMUTHCS C
IPOIEeTyPOH TPYIOYCTPOMCTBA, IPABHIIAMH TPYAOBOU JUCIUTUIMHBI, HHCTPYKIHSMH 110 TEXHUKE
0€301aCHOCTH, TEXHOJIOTMYCCKUMU UHCTPYKIIUSMHU T10 IIPOU3BOICTBY MPOAYKIIMHU OMPEICIICHHOTO 1exa (1o
BO3MOXXHOCTH C aHAITM30M PEATbHBIX MTPOU3BOJCTBEHHBIX TaHHBIX, HAPUMED, TEXHOJIOTUISCKUX
[IaCIIOPTOB IJIABOK U T.IL.).

Ecnu oby4aromuiics mpoxoauT npaktuky Ha 6aze ®I'BOY BO «MI'TY» B naboparopun
MOJEIUPOBAHUS METAJUTYPIrUYECKUX IIPOLIECCOB, MO 33IaHUIO0 MPEIO1aBaTeNsl IPUHUMATh Y4aCTUE B
Hay4HO-UCCIIEI0BATENHCKOM paboTe: 03HAKOMUTKCS ¢ TIpoueaypoit Tpynoycrpoiictea mo HUCy u ¢
TEXHHUKOW 0€30TIaCHOCTH, BBITIONHSATEH PacyeThl, HEOOXOAUMBIE JUUIsl OPraHU3aluN YKCIIEPUMEHTOB,
y4acTBOBATh B MIPOBEJCHUH OIBITOB B HAYYHOM KOJUIEKTUBE CTYICHTOB U aCIIUPAHTOB (B T. Y. TIO CIIEKAHUIO
muxThl, Ha Moaenu b3V, Ha anekTpocTaneniaBuiIbHbIX 1a00paTOPHBIX MeUax), 00pabaThiBaTh pe3yIbTaThI.

CI/ICTeMaTI/I3I/IpOBaTI> HOJ'Iy‘-ICHHBIfI Marepurajl, HIOArOTOBUTHL OTYCT.

HpOI/BBOI[CTBCHHaf{ - IpSAAUIIIOMHAs IIPpAKTHUKaA

I1K-1.1

OcylecTBIsieT TEXHOJIOTHYECKHe
orepanuu o MOJTYICHHUIO
METAITyPrUYECKOM MPOAYKIIUHU, €€
JanpHeneln oopadboTke

XapakTepuCTUKa  arjioMEpalliOHHOTO, JOMEHHOT0 U  CTaJeIUIaBWIIBHBIX  LEXOB  (KOJMYECTBO H
IIPOU3BOJUTEIIBHOCTh METAUIyPIrMYE€CKUX arperaroB, IUIAH 1€Xd, CXEMY TEXHOJIOTMYECKOTo Ipolecca,
OCHOBHBIE OT/CIICHHUS 11€Xa, CXEMY I'PY30II0TOKOB.

Cxema ympaBieHHs LEXOM. TEeXHMKO-d3KOHOMMYECKHE IoKa3zaTenu Iexa. llyTu ymaydieHuss TEeXHUKO-
HDKOHOMUYECKUX NOKa3arene. IlepcnekTuBsl pa3BUTHS Li€Xa.

CoOBpeMEHHBIN MHKUHUPUHT METAJUTYPIHYE€CKOr0 MPONU3BOICTBA

IK-1.1

OcCyIecTBIsIET TEXHOJIOTHYECKHE
orepanuu o MOJTYICHHUTO
METAILTyPTUYECKON TPOAYKIIUHU, €€
JnanpHenIein oopadoTke

IlepedyeHs BOIPOCOB ISl IOATOTOBKH K 3a4€Ty

— CocrtaB MEpONPUATUI UHKUHUPHUHTA;

—  OueperHOCTh MEPONPUATHI HH)KWHUPWHTA;

Pa3BuTHE MHKUHUPUHTOBBIX TEXHOJIOTUM B IIPOLIECCAX OKYCKOBAHMSL.

Pa3BrTrE MHKMHUPUHTOBBIX TEXHOJIOTUH B IIPOLECCAX MPSAMOIO BOCCTAHOBJICHUS

Pa3BuTHE MHKMHUPUHTOBBIX TEXHOJIOTUH B IIPOLIECCAX ITPOU3BOCTBA YYyI'YHA B JIOMEHHBIX I1€4ax
Pa3BrTHE MHKMHUPUHTOBBIX TEXHOJIOTUH B MTPOIIECCAX MPSMOTO MOIYYEHUS JKelle3a
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Pa3BuTHE HHKXUHUPUHIOBBIX TEXHOJIOIHH B Ipolieccax MPOU3BOJICTBA CTAIM B KUCIOPOIHBIX KOHBEPTEPAX
Pa3BuTrE MHKMHUPUHTOBBIX TEXHOJOTUH B Iporeccax npoussoactsa crainu B J{CII

IIpenyoxxuTh MEPONIPUATHUS IPEANIPOEKTHON CTaAMU PEKOHCTPYKIIMH JTOMEHHOM Ie4n

CruaHupoBarh IPOBEIECHUE TEXHUYECKOTO ayluTa TEXHOJOTMYECKOT0 Y4acTKa pa3jauBKe CTaJIN

BapuaHTbl KOMIIOHOBKHM COBPEMEHHBIX TEXHOJIOIMYECKUX KOMIUIEKCOB 10 IIPOU3BOJICTBY CTAIM U YyI'yHa
Crioco0Ob!I cCOBMEILEHHs TEXHOJIOTHYECKUX MpoLeccoB. JInTelHO-IpoKaTHBIN arperar

Pa3paborars nocnenoBareabHOCTh HHAKMHUPUHIOBBIX padoT npu MoaepHusanu KKI]

Pa3paboTtarh KOMIUIEKC HHKUHUPUHTOBBIX MEPONPUATHI JIs1 PEKOHCTPYKIMH arJIOMEpPaiMOHHOIO LieXa
MeTtoauka mpoBeeHHS MOATAHBIX U MAJI03aTPaTHBIX PEKOHCTPYKIUII KOHBEPTEPOB

MeToauka IpoBeJEHUS MOATANHBIX ¥ MAJI03aTPATHBIX PEKOHCTPYKIMI aJIOMEPAIMOHHBIX MAlIVH

CoBpeMeHHbI

€ TEXHOJIOTUH PECypCOCOepeKeHHUs B

YEPHOU METAJUTypIuu

I1K-1.1

OcylecTBIsieT TEXHOJIOTHYECKUE
orepanuu o MOy YCHHUIO
METAJUTYPrHYECKOU MPOIYKIINH, €€
JnanpHenIeln oopaboTke

[TpumepHBIe TEOPETHUECKHE BOMPOCHI:
HepnocraTku TpaJuIIMOHHBIX CLIOCOOOB ITPOU3BO/ICTBA JKEIE30PYIHOTO ChIPbSI.

OcHOBHbBIE HampaBIECHUS Pa3BUTHS TEXHOJIOTHUH.

HeoOxonuMocTes  pa3pa®OTKM M HPOMBIIIJICHHOTO OCBOEHHUS HOBBIX TEXHOJOTMH UM TEXHHUKH
IIPOM3BOJICTBA YUEPHBIX METANIOB KaK MacCOBOT0, TaK U CHELMAILHOTO Ha3HAYEHUSI.

OcHOBHBIE TpeOOBaHMA K HOBBIM TEXHOJOTUSM M TEXHHMKE: CHIKEHHE HKOJOTMUECKOW OMacHOCTH H
PECYPCOEMKOCTH  NPOM3BOJCTBA;  pACIIUPEHUE  CHIPbEBOM  0a3bl  METaUIypruu;  IOBBIIICHUE
MIPOU3BOIUTENILHOCTH U YIyUIIEHHE YCIOBUH Tpyia

[Tpon3BoICTBO 0COOO YUCTHIX YYT'YHOB U CTalen

ITonsiTHe pecypcoB MPUMEHHUTEIBHO K TEXHOJIOTMYECKHUM ITPOLeccaM MMPOU3BOACTBA YEPHBIX METAJIIIOB.
Buael pecypcoB NPUMEHMTENBHO K IIpOLlEcCaM IPOU3BOJCTBA OKYCKOBAaHHOTO ChIpbs. OneHka
HCII0JIb30BaHus pecypcoB. [1o kakum mapameTpaM OLIEHUBAIOT PacXoj PECYPCOB.

KonunuecTBeHHbIE MapamMeTpbl M3MEHEHUS PacxXxo/J0B PECYpCOB B IpoLieccaX OKYCKOBaHUS, CIOCOOBI
pecypcocOepexeHus B Ipolleccax OKYCKOBAaHUS KeJIe30PYIHOTO ChIPhS.

Bunel pecypcoB NPUMEHMTENBHO K IpOLIECCaM INIPOM3BOJACTBA UyryHA B JOMEHHBIX I€4ax U BHE €e.
Ornenka ucnosnp30BaHus pecypcoB. [1o kakuM nmapameTpam OLIEHUBAIOT PacXoj PECYPCOB.
KonunuecTBeHHble mapaMeTpbl U3MEHEHHUS pacXoJO0B PECYpPCOB B Ipoleccax MpPOU3BOJICTBA YyryHa B
JIOMEHHBIX [1€4ax U BHE €€, CII0COObI pecypcocOepeeHts B ATUX MPOLECCax.

Buael pecypcoB nNpUMEHHUTEIBHO K IpOIEccaM MPOM3BOACTBA CTAJIM B KHCIOPOJHBIX KOHBEPTEPAX M
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JACII, xoBmeBoi o00pabotrku cramu. OueHka HUCHONb30BaHUS pecypcoB. Ilo kakuMm mapamerpam
OLICHUBAIOT PacXoJl PeCypCoB.

— KonuuecTBeHHbIC MapaMeTpbl M3MEHEHHS PacXO/I0OB PECYpCOB B Ipoleccax IMPOM3BOJICTBA CTAIU B
kucnopoaHbix kouBepTepax u JCII, koBieBoi 00padOTKH CTaH , CIOCOOBI PecypcoCOepeKeHHSI B ITHX
nporeccax.

- OcHOBHEBIE HaIpaBJICHUA pa3BUTUA TEXHOJIOTUH B COBPCMCHHBIX TEXHOJIOTHYCCKUX IIPOoLCCCax.

[IpumepHbIe TPAaKTHUECKHUE 3a/1aHUSL:

- ITo HpeﬂCTaBHCHHOﬁ CXEMC OIIPCACIUTD croco0 IIpOU3BOJACTBA. OOBICHUTEH TEXHOJIOTHIO.
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— Ilo mpencraBiieHHOH cXeMe ONpeAeanTh Croco0 Mpou3BoACTBAa. OOBSICHUTH TEXHOIOTHIO.
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— Ilo mpencraBnenHol cxeme OMpeNeauTh croco0 Mpou3BoACTBA. OOBICHUTH TEXHOJOTHIO. JlaTh OIEHKY
pacxojia pecypcoB IpH JaHHOM CIIOCOO€ IPOM3BOJICTBA.

— Ilo mpencraBiieHHON cXeMe ONPEACTUTh CIIoco0 Mpon3BoaAcTBa. OOBICHUTH TEXHOJIOTHIO. JaTh OIICHKY
pacxo/ia pecypcoB Py JTAHHOM CIIOCO0€ POU3BOJICTBA.
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- Ilo Hpe):LCTaBJIeHHOP”I CXeMe OIpeNeNuTh crocod mpou3BoAcTBa. OOBSICHUTH KOHCTPYKLHUIO M TPUHIIMIT
paboThI pEaKTOPOB U arperaros. J[aTh OLEHKY pacxoja pecypcoB IIPH JAHHOM CIIOCO0€ IIPOU3BOJICTBA
- LN

'& +
=18 R
y.mm- r’. -}f{ -'-.%
— Ilo mpencraBieHHOM cxeme omnpenenuTs crnocod nmpousBoAcTBa. OOBSICHUTH KOHCTPYKLIHUIO M TIPUHIIHIT
paboThI pEaKTOPOB U arperaros. J[aTh OLEHKY pacxoja pecypcoB IIPH JAHHOM CIIOCO0€ IPOU3BOJICTBA

IIK-2 - Cnoco0eH BBINOJHATH 321241 N0 NPOEKTHPOBAHHIO OCHOBHOI'0 H BCIIOMOIaTeJIbHOT0 000pY/10BaHUS

KOMHBIOTeprIe METOAbI NIPOCKTUPOBAHUS MECTA/LVIYPIru4e€CKUX 1€X0B

[1K-2.1

Pemaer 3a7a4u no
MPOCKTUPOBAHUIO OCHOBHOTO U
BCIIOMOTaTeNILHOTO 000PYIOBAHUS

IlepeyeHb TeOpeTHYECKUX BONPOCOB K IK3AMEHY:

— OCHOBHI)IC HpI/IHIII/IHI)I HpOGKTHpOBaHI/ISI MeTaJ'[J'IprI/I‘-IeCKI/IX II€XO0B HA anMepe JOMCHHOTO II€Xa.

— CocTaB IOMEHHBIX I1EXOB.

— Ilpunnun pacnonoxenus 060pyA0BaHUS B JOMEHHOM IIeXe.

— OCHOBBI KOMIIBIOTEPHOTO MPOEKTUPOBAHUS METAITYPTUYECKHUX 1IEXO0B. VIconb3yeMble TPOrpaMMBl.

— OCHOBBI KOMITBIOTEPHOTO MPOSKTUPOBAHUSI OCHOBHOTO 000PYI0BaHHS TOMEHHOTO IIeXa.

— Tlpoduns toMeHHOH Teun: onpeseeHrne, OCHOBHBIE 3aBUCHMOCTH, METO/IbI pacuéra.

— OCHOBBI KOMITBIOTEPHOTO MPOESKTUPOBaHUsI 000pYIOBaHUS AJIsi HArpeBa W MOJa4d AYThsS B JOMEHHYIO
meykb.

— (OCHOBBI KOMIIBIOTEPHOTO MPOEKTUPOBAHUS 000PYI0BAHUS 3arPy3KH
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— OCHOBBI KOMIIBIOTEPHOT'O POEKTUPOBAHUS 000PYI0BAHUS AJI1 OUMCTKH KOJOLUIHUKOBOIO rasa.

— OCHOBBI KOMIIBIOTEPHOT'O POEKTUPOBAHUS 000y 10BaHUS JINTEHHOTO JIBOPA.

— YreHue cxeMbl JOMEHHOIO LI€Xa.

— YreHue cXxeMbl CUCTEMBI Ta300UUTKH.

— YreHue cXxeMbl CUCTEMBI IIUXTONOAAYH.

— Ilogaya MMXTOBBIX MaTEpUAIOB HA KOJIOIIHUK JIOMEHHOM eun

— VYcrpoiicTBo U paboTa Bo31yXOHarpeBaTeseil JOMEHHO! evu.

— Cxema OYHMCTKM JOMEHHOro rasa. . Amnmaparel, HpuHUMN JedcTBusA. HaszHadeHwe M yCTpOMCTBO
OyHKEpHOM 3CTaKabl.

— HasnaueHue u ycTpoiicTBO OyHKEpHOH 3CTaKa bl

IIpumepHBbIe NPpaKTHYECKHE 32JaHUA JJIsI IK3aMeHa:
— Paccuurarh JIMHY KOHBEHEpPHOr0 CKUIIOBOIO MOILEMHHUKA 110 UCXOJHBIM JAHHBIM
— Paccuurarh rabaputsl Cyxoro nbuleyJI0BUTENS 10 UCXOIHBIM JaHHBIM U BBIIOJIHUTH YEPTEXK €r0 B
cucTteme rpapuueckux peJakTopoB.
— HaueptuTh cucTeMy MUXTONOAAYHN B CUCTEME TPaPUUECKUX PETAKTOPOB.
— HauepTuth cucreMy ra3004nCTKH B CUCTEME IpapUUECKUX peJaKTOPOB
— Ilo mpencraBieHHOMY PUCYHKY ONMCATh pa3BUTHE MPOPUIIS JOMEHHOM neun. Onucarb JOCTOMHCTBA U
HEJ0CTaTKU MPECTaBIEHHBIX poduieit
— [Ilo mpencraBieHHBIM cXeMaM HMIMXTONOIAYN yKa3aTh HanOosee 3¢ (HeKTUBHYIO, 1aTh MOSCHEHHUS.
— [Ilo mpencraBieHHBIM cXeMaM I'a3004UCTKH yKa3aTh Hanbosee 3 PeKTUBHYIO, 1aTh MOSICHEHUS.
— [Ilo mpencraBieHHBIM cXeMaM JOMEHHBIX LIEXOB yKa3aTh HaubOosee 3(pPpeKTUBHYI0, 1aTh MOSICHEHUS.
— [Ilo mpencraBieHHBIM cXeMaM 3arpy30YHBIX YCTPOUCTB yKazaTh Hanbosee 3 HeKTUBHYIO, 1aTh
MOSICHEHHUSI
— Onwucath NPUHLIHKI ASHCTBHS MIPEICTABICHHOTO 000PY10BaHHS

KOMHL]OTeprle METO/bI MPOCKTHPOBAHUSA 3JIEMECHTOB MECTAJNTYPIrU4€CKUX nevein

[K-2.1

Pemraer 3aJa4u o
INPOEKTHPOBAHUIO OCHOBHOTO H
BCIIOMOTaTeJIbHOTO 000PYI0BaHUS

[lepeueHb TEOPETUYECKUX BOIIPOCOB K IK3AMEHY:
— IIpuHUIMIBI TPOEKTUPOBAHUS.
— IlpoekTHas JOKyMEHTaLHs
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— [lpuHuuMn BeIMOMHEHUS B rpaduyeckoM peaakTope paspesa GyTepOBKH JICIIAIH

— BosaymHoe oxJiakaeHue Jelan: Ha3HaueHe, KOHCTPYKTUBHOE UCIIOIIHEHUE

— Omnwucarbs METOMKY pacyeTa KOJIMYECTBA OTHEYIIOPHBIX U3/IE€IUH B JIEIIa u.

— Omnwucarb METO/IbI UCCIEN0BAHUS IIPU IPOEKTUPOBAHUN JJOMEHHBIX IIeUei

— KoMmbrorepHble METOABI IPOCKTUPOBAHUS

— I'paduueckue penakTopsl

— HasnaueHue u ycTpONCTBO IIAXThI JIOMEHHOMU IIEYH, ONIPEAEIECHUE €€ Pa3MEPOB.

— Bepxusas uacth ¢yHaaMeHTa AOMEHHOH neuu: e€ Gopma, pa3Mepbl, MEPONPHUATHS IO YBEIMUYCHHIO
CTOMKOCTH

— ®ypMeHHbI TpuOOp: Ha3HaYCHHE, TPEOOBAHUS K HEMY, ITEPCIIEKTUBBI YCOBEPIICHCTBOBAHUSI.

— Ilpodunb toMeHHOM Neun: onpeseieHue, OCHOBHbIE 3aBUCUMOCTH, METO/Ibl pacuéra.

— T'opH JOMEHHO IeuYn: Ha3HAUYCHUE, 30HUPOBAHNE 00BEMOB, OIIPEICIICHIE Pa3MEPOB.

— 3arievyuky JOMEHHOH Meuu: 0COOEHHOCTH KOHCTPYKLIUH, ONIPEAEIEHUE OCHOBHBIX Pa3MEPOB.

Oco0eHHOCTH KOMITBIOTEPHOTO POEKTUPOBAHMSI FJIEMEHTOB JJOMEHHOM 1eun

IlepedyeHb IPAKTUYECKHUX BOIPOCOB K DK3aMEHY:

— CocTaBuTh TEXHHYECKOE 3aJaHIE HA MPOSKTUPOBAHUE JICIIAIA JOMEHHOM MEeYU MPU U3BECTHBIX
JIMaMETpax M BbICOTHI TOPHA.
— CocTaBUTh TEXHUYECKOE 3aJaHUE Ha MPOEKTUPOBAHNUE OTHEYITOPHOM KIIaJJKK TOPHA MPU U3BECTHBIX
JMaMeTpax M BbICOTaxX rOpHa
— CoCTaBUTh MPOCKTHYIO TOKYMEHTAIIMIO HA TPOCKTUPOBAHKE JICIIAN JIOMEHHOMN MEUH MPU U3BECTHBIX
JIMaMETpax M BBICOTHI TOPHA.
CocTaBUTh MPOEKTHYIO JOKYMEHTALMIO HA MPOEKTUPOBAHHE OTHEYNOPHOW KIIAJKU TOpHA MPU HU3BECTHBIX
JIMaMeTpax M BbICOTaX ropHa
— CocTaBUTh NPOEKTHYIO JOKYMEHTAIMIO U BBIMIOJIHUTh 3CKU3 IBYXKOJIBIEBON YIIepOAUCTON KIIaIKU B
paiioHe 3yMII(a 1 pacCYUTaTh KOJIMYECTBO YIIEPOAUCTHIX OJOKOB B HAPYKHOM KoJble eci dg = 12,3 M.
CocTaBUTh MPOEKTHYIO JTOKYMEHTAllUI0 M BBIIOJIHUTH ACKU3 HEOXJAXIAEMOMW 4YacTU BBICOTOM 4 M
TOJICTOCTEHHOMW IIAXTHI U PACCUUTATH KOJIMYECTBO NPSAMBIX ITOTYTOPHBIX IIAMOTHBIX U3/IE€JIM BO BHYTPEHHEM
KOJIBIIE KJIQJIKH, PACTIOJIOKEHHOM B CEPEAMHE TAHHOTO Y4acTKa, €CJIM HApY>KHBIM JTUaMETP BEPXHETO KOJIbIA
paBeH 7,4 M, a HUXKHETo — 7,8 M.
BBISBUTE TOCTOMHCTBA M HEJOCTATKHU MIPEICTABJICHHBIX Mpoduiei
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Onwucare TEXHOJIOTHIO pa3rapa (PyTepOBKH IO MPEICTABICHHOMY PUCYHKY
=

— B

=

Onucath TPEACTaBICHHBIA CMOCOO BBIKJIAAKK Jjemand. OnpeneauTh CrocoObl TMOBBIIEHUS CTOWKOCTH
Jeniai, BHeIpeHHbIe Ha cxeMe. OnpeaenuTh 3HaYMMOCTh U MMPAKTHYECKYI0 IPUTOAHOCTh JAHHBIX MEp

HOCTpOI/ITB B Fpa(bI/I‘-IeCKOM peaaKkTope JICIaAb 110 U3BECCTHBIM HCXOJHBIM JaHHBIM

Ob6opynoBaHue COBpeMEHHbIX JOMEHHBIX LI€X0B

[1K-2.1

Pemmraer 3aga4u o
INPOEKTHPOBAHUIO OCHOBHOTO H
BCIIOMOTaTeJIbHOTO 000PYI0BaHUS

IlepeyeHb NpuMepHBIX TeOPeTHYECKHX BONPOCOB K IK3aMeHY:
[TpuHIMIBI TPOEKTUPOBAHMSL.
[IpoekTHast JOKyMeHTaIs

[TpuHIIMT BBIIOJIHEHUST B rpaMuecKoOM pellakTope paspes3a GyTepoBKH Jemaan
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Bo3nyniHoe oxJiakaeHue Jelaan: Ha3HaueHUe, KOHCTPYKTUBHOE UCIIOITHEHUE

OnucaTh METOAMKY pacueTa KOJIMYECTBA OTHEYIIOPHBIX U3EIUN B JICHIaIH.

OnucaTth METOABI UCCIEA0BAHUS IIPU IPOEKTUPOBAHUH TOMEHHBIX I1€YEH

Omnwucare METOIMKY BHIOOPA pa3MepoOB OYHKEPOB.

OnucaTh METOAMKY ONpPE/IENIeHUs Ta0apUTOB ra3004UCTHBIX YCTPONUCTBIO

UYrenue cxembl JOMEHHOIO 11€Xa

UreHue cXxeMbl CUCTEMBI Ta300YUTKU

UreHne cXeMbl CUCTEMBI IIUXTONOAYN

Ha3nauenue u ycTpOHCTBO IIAXThl JOMEHHOM €YU, ONPEEICHUE €€ pa3MEPOB.

Bepxusisi yacte ¢dyHIameHTa JOMEHHOH meun: e€ Qopma, pa3mepbl, MEPONPUITHUS TIO YBEITUUYCHUIO
CTOMKOCTH

[Tpodune noMeHHOM Neun: onpeeeHne, OCHOBHbIE 3aBUCUMOCTH, METO/IbI pacuéra.

['opH fOMeHHOM Meyu: Ha3HAUYEHUE, 30HUPOBAaHNE 00BbEMOB, OTIPEICTICHUE PAa3MEPOB.
3amneynKy JOMEHHON Meun: 0COOEHHOCTH KOHCTPYKIIMH, OIPE/IeNIEHNE OCHOBHBIX Pa3MEpOB.
YcrpolicTBO 1 paboTa BO3JyXOHarpeBarenei JOMEHHO Meyu.

Cxema OYMCTKHM [JOMEHHOTO Ta3a. . Ammaparbl, NpuHUUN aAelcTBud. HasHaueHue M ycTpOHCTBO
OYHKEpHOMU ACTaKabl.

Haznauenue u ycTpoiicTBO OYHKEPHOU CTaKaabl.

ITogada mMMXTOBBIX MAaTEPUAIOB HA KOJOIIHKUK JOMEHHOMN ITEYU

3arpy3o4Hble yCTPONCTBA JOMEHHBIX TeUeit

VYkazaTh criocoObl MOBBIIEHUS Y3PPEKTUBHOCTH PAOOTHI CUCTEMBI F'A300UNCTKH.

VYkazaTh criocoObl MOBBIIIEHUS Y3PHEKTUBHOCTH PabOThl BO3JyXOHarpeBareien

[TpuHIMIBI TPOEKTUPOBAHUS KOHCTPYKIMH Jeiau. CriocoObl MOBBILIEHHS €€ CTOMKOCTH

IIpumepHble NpakTHUYECKHe 32JaHUA 1JIs1 IK3aMeHa:

PaccunTaTh KOJIMYECTBO MPSMBIX M KIIMHOBBIX U3JEIUII HOPMaJIbHON JITMHBI B KOJIBLIE IIAMOTHOM KJIQJKU
C BHYTPEHHHUM JHAMETPOM 8,5 M.

BBITOMTHUTE  3CKM3 W paccyuTaTh KOJMYECTBO BEPTHKAIBHBIX W JJIMHY TOPU3OHTAIBHBIX
rpaUTUPOBAHHBIX OJIOKOB B Jemany ¢ dy=12,8 m.

Paccuntarh KOJIMYECTBO MYJUIMTOBBIX U3JENUNA W JUIMHY Tepu(EepUHBIX YIIEpOAUCTHIX OJOKOB B




Koo
UHOUKAMOP
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea

HEYETHOM Py KOMOMHMpOBaHHOM nemanu ¢ dg=12,8 M

Paccunrarh pazMepsl 3aMKOBOTO 0JIOKA B YIIIEPOJUCTON KiIaJKe CTeH ropHa (=10Mm.

Paccunrarh aiHY KOHBEHEPHOTO KOJIOIMIHUKOBOTO MOJbEMHHKA 10 HCXOAHBIM JTAHHBIM

Paccunrtarh rabapuThl CyX0ro nelIeyJIOBUTENS 110 UCXOIHBIM JTaHHBIM

HauepTuTh cucTeMy MMXTONONAYH 110 UCXOIHBIM JaHHBIM

HauepTuth cucTeMy ra3004MCTKH 110 UCXOJHBIM JaHHBIM

I[To mpencraBaeHHOMY PUCYHKY OIUCATh Pa3BUTHE NPOQuiIs JoMeHHOM neun. OnucaTh JOCTOUHCTBA U
HEIOCTAaTKU MPEACTaBICHHBIX Mpoduien

[To mpencTaBIeHHBIM PHCYHKaM OYEpTaHMS M Pa3MepoB MpouIIeii JOMEHHBIX Me4eii ONpeeuTh
HanOoJee panroHaIbHBIN

BBIMONHUTE 3CKU3 U pacCUUTATh KOJIWYECTBO MPSIMBIX U KIIMHOBBIX MOJYTOPHBIX U3JICIUI B KOJIBIIE C
BHYTPEHHUM JIMAMETPOM 8,2M.

[To mpencTaBIeHHBIM CXeMaM HIMXTONOAA4YH yKa3aTh HanOosee 3G peKkTUBHYIO, AaTh MOSICHEHHUS.

[To mpencTaBIeHHBIM CXeMaM Ia3004HCTKU yKa3aTh HanOosee 3(h(heKTHBHYIO, 1aTh MOSCHEHUSI.

ITo mpencTaBIeHHBIM CXeMaM JIOMEHHBIX 1IEXOB yKa3aTh Haubosee 3(h(heKTUBHYIO, 1aTh MOSCHEHHUS.
I[To mpencTaBIeHHBIM CXeMaM 3arpy304HbIX YCTPOICTB yKka3aTh Haubonee 3pPpeKTUBHYIO, 1aTh
MOSICHEHUS

Onucare NPUHIMIT ASHCTBUS MPEICTaBIEHHOI0 000PYAOBaHUS

oA T T e TR

Y———y

IIpou3BOACTBEHHAS - TEXHOJOTrHYecKas (MPOEKTHO-TEXHOJIOTHYeCKasi) NPAKTHKA

[1K-2.1

Pemraer 3aga4u o
MPOCKTUPOBAHUIO OCHOBHOTO U

1. Ecau MPAaKTUKAHT HAIlpaBJICH Ha NOPOU3BOACTBO, WJIMW IMPAKTHKA NOPOXOAUT Ha
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BCIIOMOTATEILHOTO 000PYAOBaHUS

METaJUTyPTHUYECKOM MPEANPHUATHH 0 MeCTy padoThl (y oOydaromuxcs Mo 3ao4Hoi (opme), IeTanbHO
03HAKOMUTHCS C MPOLEAYPON TPYIOYCTPOICTBa, MpaBUIaMH TPYJOBOW AUCHMILIUHBI, UHCTPYKIUSAMHU IO
TEeXHHKE 0€30MacHOCTH, TEXHOJOTHYECKUMH WHCTPYKUHUSMU MO MPOU3BOJACTBY NPOAYKIIMU ONPEAEeIEHHOTO
1exa (1Mo BO3MOXHOCTH C aHAJIU30M pealibHbIX MPOU3BOACTBEHHBIX JaHHBIX, HAIPUMEP, TEXHOJIOTUYECKHX
[IaCIIOPTOB IIJIABOK U T.IL.).

2. Ecnn obyuaromuiics mpoxoauT npaktuky Ha 6aze ®I'BOY BO «MI'TY» B naboparopuu
MOJICIIMPOBAHMS METALUTyPTUYECKUX MPOIECCOB, MO 3aJaHHI0 TPEnojaBareis NPUHUMATh YYacTHE B
HAy4HO-UCCIIEIOBATENLCKOM paboTe: O03HAKOMUTHCA C Tpouenypor Ttpynoyctporctea mo HUCy u ¢
TEXHUKOW O€30MacCHOCTH, BBINOIHATH pacueTbl, HEOOXOAUMBbIC JMJIsi OpPraHU3alUH SKCIEPUMEHTOB,
y4acTBOBATh B IIPOBEJICHUU OIBITOB B HAYYHOM KOJUIEKTHBE CTYJCHTOB U aCIIHPAHTOB (B T. Y. O CIIEKAHUIO
muXThl, Ha Moaenu b3V, Ha anekTpocTaneniaBuiIbHbIX JTa00PAaTOPHBIX Teuax), 00pabaThiBaTh pE3yNbTaThI.

3. CI/ICTeMaTI/IBI/II)OBaTb HOJ'Iy‘ICHHBIfI MaTcpuall, IoAroTOBUTbL OTUYCT.

HpOH3BOI{CTBeHHaH - IpeaauiioMHasl MpaKTuKa

[1K-2.1

Pemaer 3a7a4u no
MPOCKTUPOBAHUIO OCHOBHOTO U
BCIIOMOTaTeNILHOTO 000PYIOBaHUS

— OcCHOBHOE ¥ BCIIOMOTaTeIIbHOE 060py,ZLOBaHI/Ie LEXOB I10 MPOU3BOACTBY UCPHBIX MCTAJIJIOB
- HpI/IHHI/IHH MPOCKTUPOBAHHUA OCHOBHOTO U BCIOMOI'aTCIBHOI'O O60py,I[OBaHI/IH, 000CHOBaHHE II0
MPHUHATBIM PCIICHUAM

ITIK-3- CnocoGeH BBINOJHATH HAYYHO-MCCJI€10BaTeIbCKHE 321a41 B 00J1aCTH NPodecCHOHATbHOM /1eATeILHOCTH

HpOCKTHaﬂ AECATCJIbHOCTD

I1K-3.1

Pemaer HAy4YHO-
UCCIIEIOBAaTEIbCKUE  3aJaud B
o0jacT METAJUypruu  YepHBIX
METaJIOB

[IpumepHbIe MPAKTUYECKUE 3aTaHUS:

OOBSICHUTD TIOPSAZIOK BHEJPEHUS B TEXHOJIOTHIO JOMEHHOM 1aBku mpumenenue [TYT.

OOBSICHUTD OOPSIOK BHEIPEHUS B TEXHOJOTHUIO JIOMEHHOM TIJIaBKH MPUMEHEHHE Ma3yTa.

OOBSICHUTD OOPSIOK BHEJPEHUS B TEXHOJIOTHIO IOMEHHOM TuTaBku puMeHenue ['YBT.

OueHuTh 3HaUUMOCTH U nipakTHdeckoi npurogHoctunpumernenne ['YBT na ITAO «MMK».

OOBSICHUTDh TOPSAOK BHEAPEHHUs B TEXHOJOTHIO MPOM3BOJACTBA CTAlM IMOBBIIMIEHHOTO pacxoja 4YyryHa Ha
BBITIJIABKY CTaJd B KHUCJIOPOJHOM KOHBepTepe. OTINYUTEbHBIE 0OCOOCHHOCTH HOBOW TexHOJIOTHH. OIEHUTh
3HAYUMOCTH M TNPAKTUYECKOM MPUTOJHOCTUIIOBBIIIEHHOIO pacxoJa YyryHa Ha BBIIUIABKY CTajld B
kuciaopoiHoM koHBeptepe Ha ITAO «MMK».

HayuHno-uccienoBarennsckasi padora
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uHOuKamop KoMnemeHyuu OueHOliHble cpe()cm6a
a
[IK-3.1 Pemaer HAay4YHO- HepelteHb meopemudecKux 6onpocoe K zauemy:

UCCIEOBAaTEeIbCKAE  3a7a4d B
0o0JacTM METAJULypruu  YEpHBIX
METaJIOB

— Teopernueckrie OCHOBBI HAYYHBIX HCCIIEI0BaHUN

—OO011ue cBeieHNs 0 HayKe U HAyYHBIX HCCIIEI0BAHUSAX.

—Hayunas Teopust U METOI0JIOTHSL.

—Hayuns1it Meto.
— Meroauveckre OCHOBBI HAyYHBIX HCCIIETOBAHUIA.

2.1 BeiOop HampaBiieHHUs HAyYHOTO UCCIIEOBAHUS.

2.2 Ilpouiecc Hay4HOTO UCCIIEA0BaHUS.
3. CBenieHHs U3 TEOPUH BEPOSTHOCTH U MAaTEMaTUYECKOM CTaTUCTUKU (FeHepaibHasi COBOKYIHOCTb, BHIOOpKa
CIIy4alHbIX BEJIMYMH, XapaKTEPUCTUKH BBIOOPKH).
4. ITonsiTHe 0 BUAAX MUIAHUPOBAHUS MATEMATHUECKOTO M (PU3UUECKOTO HIKCIIEPHUMEHTOB.
5. Be1Oop Tumna mareMaTuyecKoi MoJIMHOMHUAIBHON UM MHON MOJIENH.
6. Tunbl MIAHOB JKCHEPUMEHTa — ABYX M Tpex (akropusle miansl Tuna N = m" (N — Heobxomumoe
KOJIMYECTBO OMBITOB, M — KOJWYECTBO YPOBHEH BapbUPOBAHHS CIYYalHBIX (PAKTOPOB, N — KOJIUYECTBO
(baxTopoB).
7. OCHOBHBIE CBOHCTBa MAaTpPHUIBl MaTEMaTHUYECKH IUIAHHUPYEMOTO OHKCIEpUMEHTa (OpTOTOHAIBHOCTD,
POTOTA0ETBHOCTh, CHMMETPUYHOCTh, HOPMUPOBKA SKCIIEPUMEHTAILHOW MaTPHIIbI).
8. Meromuka pacuera KO3()PHUINEHTOB HSMIHUPUYECKOTO YpPaBHEHUS IO JaHHBIM [POBEICHHOTO
IUTAHUPYEMOTO SKCIIEPUMEHTA.
9. Ces3b addekra akropa ¢ KOdIPPUITMSHTAMH YPaBHECHUS.
10. Kputepun onTUMabHOCTH IJIAHOB SKCIIEPHUMEHTA.

11. MeToIbI HCCTIEIOBAHUS — TEOPETUUYECKHUE, IKCTIEPUMEHTANIbHBIE (J1a00paTOpHbIE WU MPOU3BOICTBEHHEIE).
12. MaTemaTHYeCKOE MOJICITHPOBAHUE;

13. ¢pusnveckoe MOIETMPOBAHUE;

14. HaTtypHOE MOiETUPOBaHKE

15. Yro Takoe MO/Ieh THIIA «UEPHBIN SIIHK»?

16. B ueM 0COOEHHOCTD CTATUYECKUX MOJIEIEH?

17. Kakne 0COOCHHOCTH MMEIOT TMHAMUYECKHE MOJIeIn?

18. B yem CyIIHOCTB COJIEPKATEIBHOTO TTOIX0/Ia TIPU TOCTPOCHUN MaTEeMAaTHIECKON MO ?

Ilpumepnsle npakmuyecKkue 3a0aHuA:

— VI3ydyeHue cOCTOSIHHS BOIIPOCA HA COBPEMEHHOM 3TaIle Pa3BUTHUS HAYKH U TEXHOJIOTHH.
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—  O06o001IeHNE MOTYYCHHBIX pe3yabTaToB. COCTaBICHHE BHIBOJIOB.
—  ®dopMynHupoBaHUE LEIH U 331a4 UCCIICIOBAHUS.
4. OmpenereHre METOI0B U CIIOCOOOB JTOCTHIKEHHSI Pe3yJIbTara.

5. [ToArOTOBUTH CTATHIO /WM TOKJIA W/Wii 0OPMUTH 3asBKY Ha H300pPETCHHUE WITH PAIlHOHATIM3ATOPCKOE
peIoKEHHIE

6. BriOparb KOHTpOIMpPYEMbIC TApaMETPhI HA METAILTYPTUIECKOM 00BEKTE.

7. BriOpath Haubomnee 3 PEeKTUBHYIO CXEMY IKCIIEPHUMEHTA.

8. CocTaBuTh IUIAaH TPOBEACHUS HKCIHEPUMEHTOB pPA3HBIX YpPOBHEW (OMBITHBIM, J1aOOpaTOPHBIH,
MOJIYTIPOMBIIIIIEHHBIH, TPOMBIIIICHHBIN, U3TOTOBIEHUE OMBITHO-IIPOMBIIUICHHON MapTUH).

9. BriOparh THI MaTEMaTUYECKOM MOJIMHOMUATBHOMN WM WHOW MOJIEIH.

10. TIlonmp3oBaThCsi METOAMKOW pacuera Kod(DPHUIMEHTOB SMIUPUUECKOTO YpPaBHEHUS TO JIAHHBIM
MIPOBEICHHOTO TUIAHUPYEMOTO SKCIIEPHMEHTA.

11. BecTu MmOMCK ONTHMAaJIBHOTO SKCTPEMAIBHOTO 3HAYCHHSI [TapaMeTpa ONTUMHU3ALMU B 001acTU
orpeneneHus: GyHKIUHU IBYX H MHOTO(AKTOPHBIX YPaBHEHUH.

12. MaremaTnueckoe MOJEIMPOBAHUE Mpollecca MCTEUEHUs AYThsl M3 BEpXHEW KHCIOPOAHOH (GypMmbl B
KOHBEpTepe.

13. MaremaTtnueckoe MOJeTMPOBaHKE MPOLiecca OKUCICHUS MapraHiia B KUCIOPOJHO-KOHBEPTEPHOH TJIaBKE.
14. Matematudeckoe MOJIEIMPOBaHUE Mpoliecca (OPMUPOBAHHSI MAKPOCTPYKTYPbI HEMTPEPHIBHOIUTON

3aroTOBKH.

3aoanusa na pewienue 3a0ay u3z npogheccuonanbHol 0061acmu, KOMNJIEKCHbIE 3A0AHU:
[ToaroToBKa CTPYKTypUPOBAaHHBIX OTYETOB IO IMIaBaM U naparpadam 1o BapuaHnTaM TeM HCCIeI0BaHUMI:

— BriaBienne palluOHAJIBHBIX PCKHUMOB 3arpy3Ku HIMXTOBBIX MAaTCPUAJIOB B JTOMCHHBIC II€UM, OCHAILICHHBIC
OECKOHYCHBIM 3arpy309HBIM YCTPONCTBOM JIOTKOBOTO THIIA.

— IIpuMeHeHHe KOMIUIEKCHBIX MapraHELIKPEMHHUEBBIX Py B arJIOJJOMEHHOM IIPOU3BOICTBE

— OcBoeHHE TEXHOJIOTUH MPOMU3BOJCTBA HU3KOYIJIEPOJUCTBIX CTaliel, IETHpOBAaHHBIX BaHaJueM, OOpoM U
dbocdopom.

- BI)I60p IJIaHa OKCIEPUMEHTA [JI1 OHLCHKHW BJIIMAHUA PCEKUMOB 3arpy3kd KOMIIOHCHTOB IIMHUXTHI B
KOJIOLIIHUKOBOE IPOCTPAHHO I1€YH;

— BpiOop mmaHa sKkcnepUMEHTa s MCCIEAOBAaHUS pPAlMOHAIBHOIO COJEpXaHUs TOIUIMBA, BJIAaru M
COJIep’KaHUsl JKeJe3a B COCTaBe IIMXThl NpH crHekaHuw arjomepata u3 KonueHtpatoB CCITIO wu
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Muxaiinosckoro I"OK.

[TocTpoeHne MareMaTH4eCKMX MoOJeNeld [Uisl OLIGHKH KO3(QQUIMEHTa PaBHOMEPHOCTH MOCTYILICHUS
KOMIIOHEHTOB IIUXThI U3 OyHkepa B3V Ha IOTOK mpu paznuyHBIX MapaMerpax 3arpy3Kud MaTepHuaioB B
oyukep b3Y;

[TocTpoeHne MareMaTH4eCKUX MOJENEH Mg OUEHKH PALMOHAJIBHOTO COJAEpXaHUs TOIUIMBA M BIAaru B
COCTaBe IIMXTHI IpH criekanuu ariiomepara u3 konuentpatoB CCI'TIO u Muxaiinosckoro ['OK
CTaTUCTUYECKMMH METOJAMH OLEHKA BIIMSHUS PA3UYHBIX (PAKTOPOB Ha KOIPPUIIMEHT COMPOTUBICHUS
IIUXTHI JBUKEHUIO Ta30B B HIDKHEHW YaCTH JOMEHHBIN MEYH.

MaremaTrnueckoe MOACIUPOBAHUE MIPOLIECCA OKUCIEHUS MapraHia B KUCJIOPOJHO-KOHBEPTEPHOU IIIaBKeE.
MareMaTtrnyeckoe MOJIEIMPOBAHUE OCTATOUYHOI'O COAEP)KAHMUS MapraHila B MeETaule OT COAEpKaHUs
MapraHiia B 4yryHe 1 OCHOBHOCTH IuIaka jyis ycsiosuiit MMK.

OCHOBBI IOUC

Ka 1 00padoTKku MHGOPMALMU B 00JIACTH IPOU3BOJACTBA YEPHBIX METAJLJIOB

I1K-3.1

Pemaer HAay4HO-
UCCJIEIOBATENIbCKUE  33Ja4yd B
o0JacT  METaJUTypTruu  YEpPHBIX
METaJUIOB

Ilepeyensb TeOpeTHYECKHX BOMPOCOB K 3a4eTy:

ens ¥ 3amaud JTUCHUTUIMHBI

OcHOBHBIE HEW3MEHseMble (MHBAPUAHTHBIC) MOHATUS TEXHUKU: TeXHHUeCKUuil 00BekT (TO);
OcHOBHbIE HEU3MEHsEeMble (MHBApUAHTHBIE) OHATHS TEXHUKHU: OKpYXarollasi cpena;

OcHOBHBIE HEW3MEHseMble (MHBapUAHTHBIC) OHATUS TEXHUKU: MOJEIb;

OcHOBHBIE HEW3MEHseMble (MHBApPUAHTHbIC) OHATUS TEXHUKHU: TEXHOJIOTHUS;

OcHOBHBIE HEW3MEHseMble (MHBapUAHTHBIC) OHATUS TEXHUKU: HOTPEOHOCTH;

OcHOBHBIE HEM3MEHsIeMble (MHBApUAHTHBIC) MOHATUS TEXHUKH: KOHCTPYKTHBHAs (DYHKIMOHAIbHAS
CTPYKTYpa,

OcHOBHBIE HEW3MEHsEMble (MHBApPUAHTHBIC) OHATUS TEXHUKU: TEXHUUYECKOE PEIICHUE U
OcHOBHBIE HEU3MEHsEMble (MHBAPUAHTHBIC) MOHATUS TEXHUKU: IPOEKT.

Ha xakom 3akoHe 0a3zupyercsi HOCTPOCHHE KOHCTPYKTUBHONW (QYHKIMOHANBbHOH CcTpyKTYphl (KDC).
B uéMm cyTh 3aKOHa COOTBETCTBHS MeX1y (pyHKIHMEH u cTpykTypoit TO.

OnemenTsl TO u 06bekTH OKpyskatomieit cpesst (OC).

I'naBHeIi 31eMeHT OC, TTOHATHE.

Kputepun pa3BuUTHS TEXHHMUECKHX OOBEKTOB, UX Ha3Ha4YCHHE.

OyHKIHMOHAIbHBIE KPUTEPUH PA3BUTHUS, UX COJIEp’KaHUE.

TexHonornyeckne KpUTEPUU pPa3BUTHSL, UX COJEpKaHUE,
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—  DKOHOMUYECKHE KPUTEPUH PA3BUTHUSA, UX COJEPKAaHUE.
—  AHTpOIIOJIOTUYECKUE KPUTEPUU PA3BUTHSL, UX COAEPIKAHUE.
— IlocranoBka u aHanus 3agauu, Ha3HA4YEHUE.
—  DOBpPUCTUYECKUI METOJ PELICHUS HHKEHEPHBIX 3a7a4, €r0 CYIIHOCTb.

—  MexotpacieBoit GOH IBPUCTUIECKUX MPUEMOB: €T0 COJCpKAHKE; 2) TOPSIOK PEIICHUS 3a/1a4H.
—  MexotpacneBoil poH] 3BpUCTUUECKUX TPUEMOB: MOPAIOK PELICHUS 3a/1a4H.

—  HWunuBuayanbHelii GOHJ 3BPUCTUYECKUX MPUEMOB, €O CYLUIHOCTD.

- Pemenue HHXXCHCPHBIX 3a/la4
- Pemenue HHXXCHCPHBIX 3a/1a4
- Pemenue HHXXCHCPHBIX 3a/1a4
- Pemenue HHXXCHCPHBIX 3a/1a4

MECTOAOM, MO3TOBOM aTaKu:
MECTOAOM, MO3TOBOM aTaKu:
MECTOAOM, MO3TOBOM aTaKu:
MCTOAOM, MO3TOBOM aTaKu:

CYIIHOCTh METO/IA.
MpaBuJia JJis1 yYaCTHUKOB CeaHca.
00513aHHOCTH BEJYILIETO.

OpraHu3aIus MPOBEICHUS CeaHca.

- Pemenue HHXXCHCPHBIX 3ala4 MCTOJI0M, MO3T'OBOM aTaKu: 3aIllMCh U O(I)OpMJ'IeHI/Ie PE3YyJIbTATOB.
Pemrenne WHXCHCPHBIX 3a/1a4 MCTOOOM, MO3TOBOM aTaKH: PasSHOBHUIHOCTH MCTOJA MO3TOBOM aTaKH.

IIpou3BoACTBEeHHAsN - TEXHOJOTHYeCKasi (IPOEKTHO-TEXHOJOTHYECKas) MPAKTHKA

I1K-3.1

Pemaer HAy4YHO-
UCCIIIOBAaTEIbCKUE  3aJaud B
o0jacTu METAJUypruu  YepHBIX
METaJIOB

1. Ecnu mnpakTukaHT HampaBlieH Ha IPOU3BOACTBO, WM MpakTHKa IPOXOJUT Ha
METAJITyPruuecKoM MpEeANpUiaTud Mo MecTy padoTel (y oOydaromuxcs 1Mo 3a04HON (opMme), AeTaabHO
03HAKOMUTHCSI C TPOIEIYPOH TPYJOYCTPOWCTBA, MPAaBHIAMH TPYIOBOW JMCIUIUIMHBI, HHCTPYKIHSIMH TIO
TEXHUKE 0€30MacCHOCTH, TEXHOJIOTUIECKUMHU MHCTPYKIMSIMH TI0 TIPOU3BOJCTBY MPOIAYKIIMU ONPEICICHHOTO
rexa (1o BO3MOXKHOCTH C aHAIM30M PeabHBIX MPOU3BOJICTBEHHBIX JaHHBIX, HAIPUMED, TEXHOJIOTHYECKUX
[acropToB IJIABOK U T.I1.).

2. Ecnu oOyuwaronuiics npoxoaut npaktuky Ha 6aze ®I'BOY BO «MI'TVY» B naGopatopun
MOJICJINPOBAHUS

HAyYHO-UCCIIEeIOBATeIbCKOW paboTe: 03HAKOMUTBCS C TMpoleaypoir tpymoycrpoiictea mo HUCy u ¢

MCTAJUTYPTUYCCKUX TIIPOHECCOB, II0 3aJaHUI0 MPCIOAaBaTCIId MPUHHUMATL YYaCTUC B

TEXHUKOW O€30MacHOCTH, BBINMOJIHATh pPACUEThl, HEOOXOIWMBIE Ui OpTaHWU3AIMH SKCIEPUMEHTOB,
Y4acTBOBATh B MPOBEJICHNUN OMBITOB B HAYYHOM KOJIJIEKTUBE CTYJICHTOB U aCIIUPAHTOB (B T. 4. 1O CIIEKAHHIO
mUXTHI, Ha Mosienu b3V, Ha aNeKTpocTaNeIIaBIIIbHBIX JIA0OPAaTOPHBIX TIeUax ), 00pabaThiBaTh PE3yIbTaThI.

3. CucreMaTu3upoBaTh MOJIyUYEHHBIM MaTepual, MOArOTOBUTH OTUET.

HpOI/I3B0)1CTBeHHaﬂ - IPpEeAAUIIJIOMHAA MPAaKTUKA
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I1K-3.1 Pemaer Hay4YHO- | — [loHsATHE HAyYHO-HUCCIIEIOBATENBCKOM 3a/1a4y B IPOLIECCAX MMPOU3BOJCTBA YEPHBIX METAJIIIOB
UCCICMOBATCICKUC  33a1a4u B | — [Ipumepsl HayYHO-UCCIEAOBATEIBCKUE 3a/1a41 B 00JIACTH METAJUTYPTHH YEPHBIX METAIIJIOB
0071aCTH  METAaIlyprUH  YEPHBIX | —  JoCTaBHUTH HAaY4YHO-UCCJIEA0BATENbCKYIO 3a1auy no reme BKP
METaJUIOB

IIK-4 - Cnioco0eH BBINOJHATH 32/1a4M 110 OLlEHKE ChIPbSl H MeTAJIYPru4ecKoil NpoayKINH, KOPPEeKTHPOBATH U KOHTPOJIHPOBATH NPOU3BOJACTBEHHbII

nmpouece
OcCHOBBI AJTOPUTMHU3ALUM U cO31aHUE HUGPOBBIX Moje/Iei
[1K-4.1 OueHuBaeT ChIpbE u | [lepeyeHb TEOPETUUECKUX BOIIPOCOB K IK3aMEHY:

METALTYPrHYeCKYI0  MPOAYKIIHIO,
KOPPEKTUPYET MU KOHTPOJIHUPYET
IPOU3BOJCTBEHHBI  IPOLECC C
000CHOBaHHEM TIPUHSITHIX
TEXHOJOTUYECKUX M TEXHUYECKUX
Mep

OcHoBHble 3Tanbl anroputmusauuu. IlocranoBka 3amaun. [locTpoeHHe MareMaTH4YecKOW MOIEIH.
Paspabotka anropurma penienus 3ana. [IporpammupoBanue

Ortarnbl paboT MO CO3AAHUIO POTPAMMHBIX ITPOJTYKTOB

CocraBiieHre TEXHUYECKOTO 33JaHHsI Ha TPOrpaMMUPOBaHKE

TexHUYeCKUi MPOEKT MO CO3JIaHHIO MPOTPAMMHBIX TPOJTYKTOB

Pabouas noxymentauus (padouunii mpoekt). OCHOBHBIE BUIBI

JKvi3HEeHHBII IIMKJI TPOTPAMMHBIX TTPOIYKTOB

MapkeTHHr u cienudukays mporpaMMHOTO TPOAYKTa

[TpoekTupoBaHue CTPYKTYpPHI MPOTPAMMHOTO MPOTYKTa

[TporpamMupoBaHue, TECTUPOBAHUE U OTIIAKA TIPOTPAMM

JloKyMeHTHpOBaHHE MTPOrPAMMHOTO MPOTYKTa

BbIxo mporpaMMHOTO TIPOIYKTa Ha PEIHOK IPOTPAMMHBIX CPEJICTB

DKcITyaTanus ¥ CONMPOBOXKICHUE MPOTPAMMHOTO TTPOTyKTa

CHsATHE TPOrPAMMHOTO MPOIYKTA C MPOJAKU M OTKA3 OT COMPOBOKIACHUS

OCHOBHBIE BUJIBI, 3TAITBI POCKTUPOBAHUS M )KU3HCHHBIHN IIUKJI TPOTPAMMHBIX TTPOYKTOB

Crangaptel Ha paszpabotky. CTaHmapTel Ha pa3pabOTKy MPHUKIAIHBIX MPOTPAMMHBIX CPEACTB.
JlokyMeHTHupOBaHHE, COMTPOBOXKACHUE U IKCIUTyaTalusl IPOTPaMMHBIX CPEJICTB

[TpUHIMITEI IPOSKTUPOBAHUS AITOPUTMOB

Buapl Mmarematndeckux Mopenei, mpuHsaTas kiaccudukanus. HazHaueHnne u oOmas xapakTepucTHKa
KaX/IOTO KJIacCa MAaTEeMaTHIECKUX MOJICIICH.

MaremaTtnueckue Moienu B (popMe CTPYKTYPHBIX cXeM. VICIob30BaHNE 2JIEMEHTAPHbBIX 3BEHBEB /IS
MOCTPOCHUS TMHAMHUYECKUX MOJIEIIEH.
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— Maremarudeckue MOAETH BO BpeMeHHO# obnacTh. [lpuBeanTte mpumepsl CHHTE3a MaTEMaTHUECKUX
mozenelt B popme auddepeHnnanbHbIX ypaBHEHUS.

— Maremaruueckre MOAETH B onepaTopHoii ¢popme. VccinenoBanue mo MaTeMaTH4eCKIM MOJIETISIM B
ornepaTopHoii ¢popme. [IpuBeanTe mpuMep CHHTE3a MaTEMaTHIECKON MOJIENIN B OIIepaTopHOi (opme.

— MeTtopl CHHTE3a MaTeMaTUYECKUX MoJieNel. XapaKTepUCTHKH aHATUTHYECKHUX, IKCIIEPUMEHTAIBHBIX
U aHAJTUTUKO-IKCIIEPUMEHTAIBHBIX METOA0B. O01aCTH MPUMEHEHUS STUX METO/IOB.

[lepeuenb npakTuyeckux padoT:
bubnuoreka cranmaptaeix 1mabmonoB (STL — Standard template library): pacnpenenurenu mamsrwu,
NpeIrKaThl, QYHKIMH CpaBHEHUS U O0BEKTHI-(PYHKIIUU
bubnuoreka crangaptaeix mabnoHos (STL — Standard template library): ctpokoBslii kitacc
bubnuoreka crannaptHbix mabnonos (STL — Standard template library): knacc vector
bubnuoreka crangaptaeix mabnonos (STL — Standard template library): kmacce list
Juuamuueckue CTpyKTypbl. COpTHPOBKA
Pexypcus u utepanus. Pexypcus Kak MeTO/] BBIUHCICHUI
I'padsr. [Touck, mocTaHOBKA 3a1a4H, BHIBI
— Kakue crnocoObl HACTPOHKH MaTeMaTHYECKUX MOJIEIeH TPOIIECCOB U CUCTEM HCTIOIb3YIOTCSI.
[TaccuBHBIE METO/IBI OTIPECTICHUS TUHAMHUYECKHX XapaKTEPHUCTUK OOBEKTA YIIPABICHHS.
— Kak cocraisath qudhepeHIranbHple ypaBHEHUS MATEPHATBHOTO M DHEPTeTHYECKOTO OalaHCOB.
— Kak mpou3BOAUTH CHHTE3 MOJIENN B BUJIE CTPYKTYPHBIX cXeM. Kakie OCHOBHBIC COCINHCHUS 3BCHBCB
UCIIOJIB3YIOTCSI TIPU 3TOM?
[IpousBeauTe CHHTE3 MAaTEMaTHUYCCKHX MOJENeH i OOBEKTOB, OIMCHIBAEMBIX 3aKOHAMH MEXaHHKH
(MaTeMaTHYECKUI MasTHHK,

OCHOBBI MUHEPAJIOTHH

[1K-4.1

OnenuBaer CBIpBbE u
METATYPTUYECKYIO  IIPOAYKIIHIO,
KOPPEKTUPYET W KOHTPOJIHUPYET
IIPOU3BOJCTBEHHBIN  IIpoLecc ¢
000CHOBaHHEM HPUHATBIX
TEXHOJIOTHYCECKUX N TEXHHUYCCKUX
Mep

IIpuMepHBIii IIEpeYeHb BOIIPOCOB K 3a4ETy
— IlonsATHE O KpUCTAJIIE U KPUCTAIUINYECKHUX BEIECTBAX.
— OCHOBHBIE CBOMCTBA KPHUCTAJUIOB.
— CuMMeTpust KpUCTAJIOB, BUJIbI CHMMETPHUH, CHHITOHUH, KATETOPUU.
— IIpocTpaHcTBEHHAs KPUCTAIUIMYECKAS PELIETKA, €€ HIEMEHTBI U [TapaMeTPBI.
— [TlonsiTe 0 IPOCTHIX M KOMOMHAITMOHHBIX (pOpMax, IPUHIUITBI UX HA3BAHUS.
— VYcranoBka kpuctayuioB. [IpaBuna BbiOOpa ocell M eAMHUYHOM rpaHu. MIHIEKChl M CHUMBOJIBI I'paHeH U
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IPOCTHIX (HOpM.

3aKOH palMOHAJILHOCTH OTHOLIEHUH MapaMeTpoB - 3aKoH [ aton

[TpaBuna ycTaHOBKM KYOMUYECKMX M T€TPAaroHAJIbHBIX KPUCTAILIOB.

ITpaBuia ycTaHOBKHM TPUTOHAIBHBIX M F€KCAarOHAJIBHBIX KPUCTAJIOB.

[TpaBuia ycTaHOBKHM KPUCTAJUIOB HU3ILEH KaTErOpUH.

3aKOH MOCTOSHCTBA I'PAHHbBIX YIJIOB.

OcHOBHBIE 3314 KPUCTAJUIOXUMUU. THUIBI ITIOTHEHIINX IAPOBBIX YIAKOBOK.

OcHOBHBIE TUIIBI KPUCTAJUIMUECKUX PEUIETOK U THUIIbI perieTok BPABD.

THUIBI KPUCTAIVIMYECKUX CTPYKTYP HOHHBIX KPUCTAJUIOB.

THUIbl KPUCTAIVIMYECKUX CTPYKTYP METAUIMYECKUX KPUCTAIIIOB.

THUIbl KPUCTAIIMYECKUX CTPYKTYP aTOMHBIX M MOJIEKYJISIPHBIX KPUCTAJLIIOB.

N3omopdusm, THIIB H30MOpGhHU3Ma 110 CTENICHH COBEPIIEHCTBA U XapaKTepy 3aMeICHHs.

[Tonmumopdu3M 1 MOAUTUTINZM.

[Tonstue o Munepane, pyae u nopoae. IlpomplnuieHHas KiaccupuKarus.

Kpucrannoxumuueckas kiaccupuKanys MUHEPaJIOB.

OnTuueckue (IBET, LIBET YePThl, OJIECK, IPO3PaYHOCTh) CBOWCTBA MUHEpAJIa.

Mexanunueckue (TBEpJOCTh, CHAIHOCTb, U3JI0M) CBOMCTBAa MUHEPAJIOB.

Mopdornorus Munepanos. [IoHATHE O CTPYKTYpe U TEKCTYpe.

[Tonsatue o0 orpanke, radbutyce um obiauke MuHepaynoB. Kiaccudukaiys MHHEpaJoB MO OOIUKY H
CTerneHu uauomopduszma.

Knaccugukarus cTpykTyp 0 OTHOCUTENTBHOMY U a0COIOTHOMY pa3Mepy MUHEPAJIbHBIX MHIUBHUJIOB.
Oco0ble pOopMbI MUHEPATIBHBIX arperaToB Apy3bl, CPEpOTUTHI, HATEUHbIE (POPMBI.

[TonpobHas xapakTepucTUKa reMaTHTa U KopyHaa. CBeZieHHs: O MarHeTHTe.

[TonpoOHas xapakTepucTUKa MarHeTuTa U Xxpomura. CBeleHHs O IITUHEIN U BIOCTHUTE.

XapakTepucTUKa KapOOHATHBIX MUHEPAJIOB: KaJbIMT, JOJIOMHUT, MarHE3UT, CUAECPHUT, MANTAXUT, a3ypHT.
WX posib B YepHOU METaJLUIypruu.

XapakTepucTuka cylb(pHI0B: XaJIbKOIMUPHUT, MUPPOTHH, TAIIEHUT, CAIEPUT, MOITUOICHUT, APCEHOTUPHUT.
WX posb B YEpHOU METaJLUTyprUu.

XapakTepucTuka MUHEpaJIOB U3 Kjlacca Cylb(aToB: 6apuT, TUIIC, aHTHAPUT.

XapakTepuCTUKa CUIMKATHBIX MUHEPAJIOB U3 IPYMIbI NOJEBBIX IINATOB.




Koo
UHOUKAMOP
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea

XapakTepuCcTUKa MUHEPAJIOB U3 TPYIIIBI OTUBUHOB: ((PasmuT, (POPCTEPUT, MOHTHUYUCILIHUT).
XapaKTepuCTUKA CHITMKATHBIX MUHEPAJIOB U3 TPYIIIBI MHPOKCEHOB: (AMOICH]I, aBIHUT, TeACHOCPIHT).
XapakTepuCcTUKa MHHEPAJIOB IPyMIbl aM(pUOO0IOB: (AKTUHOJIUT U POroBasi 0OMaHKa).

OO0mme mnpeacTaBieHdss 00  DHIOTEHHBIX, OK30I€HHBIX H  METaMOP(OTreHHBIX  IPOIEccax
MHUHEPaI000pa30BaHMU.

Marmaruueckue npoueccsl (3¢¢y3uBHbIE U UHTpY3uBHbIE). Kitaccuukanuss mMarmMaTMUECKUX MOPOA:
KHCTbIe (TPAHUT), CpeHuEe (CUEHUT, AUOPHUT), OCHOBHBIE (rab0po, 6a3anbT), YIBTPOOCHOBHBIE (IyHHMT,
KHUMOEPIIUT), MeJIOUYHbIe (He(heTMHOBBIN CHCHHT).

[TermaTuTOBBIE, KOHTAKTOBO-METACOMATHYECKHE (CKapHOBBIE) M TUAPOTEPMAlbHbIE IPOLECCHI.
MecTopoKaeHHUs TIOJEBBIX NCKOIIAEMBIX, CBS3aHHBIEC C 3TUMH MPOIECCAMHU.

OK30reHHbIE IPOLIECCHI: BBIBETPUBAHME M  OcajKooOpa3oBaHuE ((pHU3MUECKOE, XUMHUYECKOEe U
OroxumMuueckoe). MecTopoxk1eHUs MMOJIE3HBIX NCKOIIAeMBbIX.

Mertamopduieckne TMpoOLEecChl: KOHTAKTOBBIM M PErHOHAIBHBIA MeTamopdu3m. MecTopoxkaeHus
MIOJIE3HBIX MCKOIIAEMBIX.

TexHuYeckue npoueccbl MUHEpaao00pa3oBaHusl.

[TonsTue 06 armomepanuu. [Iporeccsl TUCCOUIMY MUHEPAIOB U METACOMATHYECKOTO 3aMEIICHNUS.
I[Tporecchl KpUCTAITU3AUH [TPH arJIOMEPALIUH.

XapaKkTepUCTUKA IIaBHBIX U XapaKTEPHBIX arjoMepaliMOHHbIX MUHEPAJIOB.

[Taparene3nc MUHEpaOB.

OCHOBHBIE CBEIEHUS O KPUCTAIUTH3AINY BEIIECTBA.

KuneTtnueckue THIIBI KPHCTAILTH3AIHH.

3apokeHNE KPUCTAIIIOB.

OCHOBHBIE TEOPHUU POCTA KPUCTAILIOB.

Kpucramnorpadus 1 MUHEpaIOTus METAJUTYPrHUECKUX IIJIAKOB U MIJIAMOB.

[TpuMepHBIii epeyeHb NPaKTHYEeCKUX padoT

OnpezneneHre CAMMETPHUN Ha MOJIEISX HIICATbHBIX KPUCTAJUIOB

OmnpeneneHre BHENIHUX TpPaHHBIX, PEOEPHBIX W BEPIIMHHBIX (opM B KpHcTamwiax. YcCTaHOBKa
KPUCTANIOB M ONpeACTCHHE KPUCTALIOrpauIecKnx CHMBOJIOB TPAaHHBIX, PEOCPHBIX M BEPIINHHBIX
bopm

M3yueHne cHCTEMAaTHYeCKOH KOJUICKIIMH MHHEpaaoB. DOpMbI NPUPOJHBIX BBHIIEICHUH MHUHEPAJIOB
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— JlmarHoCcTUYECKHE CBOMCTBA MUHEPAJIOB
N3yuenne, omnucanue (HU3NYECKUX CBOMCTB, CTPYKTYpHO-TEKCTYPHBIX OCOOCHHOCTEH CpacTaHwus,
ompesieNieHue MUHEPAIOB, CIOCOO0B UX HCITOJIb30BAHUS B YSPHOW METaJUTyPriuu M HAPOTHOM XO3SHCTBE
Penmts 3amaun:

«["eomornueckue mporecch»

OCHOBHBIE H/IOTEHHBIC MPOIECCHI MUHEPATIO00pa30BaHUS

DK30reHHBIE MPOIECChl MUHEPATIO00pa30BaHUS

TexHUYEeCKHE MPOIIECCHl MUHEPAII000pa30BaHMs IIPH arjOMepaluu

MunepanooOpa3oBaHue B IOMEHHBIX MPOIIECCax

MwuHepanorna JOMEHHbIX LIAKOB, rapHUCaXKa Ha PYTEPOBKE U MUHEPAIbHbIX OTNOMKEHUI B TpybonpoBoaax

Pa3paboTka un¢poBbIX IBOHHUKOB B METAJLILY

'

[1K-4.1

OuenuBaer ChIpbE u
METAILTYPIrHYECKYI0  [POAYKIIHIO,
KOPPEKTHPYET ¥ KOHTPOJIUPYET
NPOM3BOJICTBEHHBIM  Mporecc ¢
000CHOBaHHEM TIPUHSITHIX
TEXHOJIOTUYECKUX U TEXHUYECKHX
Mep

IlepeueHb TEOPETUYECKUX BOIIPOCOB:
1. Kak npou3BoauTCs MOCTAaHOBKA 3KCIIEPUMEHTA JUIsl OLEHKH KayecTBAa METAJUIYPrHUECKOW MPOIAYKLHUHU IO
HECKOJBKUM mapaMeTrpam?
2. [IpuBeauTe CTPYKTYpBl CUCTEMbI KOHTPOJISI M YIIPABJICHUS MIPOLIECCOM, BKJIIOYAIOIIEro U(PPOBON TBOMHUK
TEXHOJOoru4eckoro npouecca. [losicaure pyHKIMM KaXKI0ro 3I€MEHTa CTPYKTYPBHI.
3. Kak ¥ ¢ NOMOIIBIO KakWX CPEICTB IMPOU3BOAUTCS (OPMHMPOBAHUE YIPABISIONMX BO3ICHCTBUI Ha
TEXHOJOTUYECKHUH MPOLIECC JIJIsl €T0 KOPPEKTUPOBKU?
ITprMeprl MpaKTUYECKUX 3alaHUN:
1. IlpuBenute OJI0K CXEMy aIroOpyUTMa M €ro MPOrpaMMHYIO pealin3aluio 115 00pabOTKHU TaHHBIX
TEXHOJIOTHYECKOTO0 MPOoLecca C LEIbI0 MOoIydeHHs KO3 (UIIMEHTOB PErPECCUHOHHOTO YPaBHEHHUS.
2. ChopmupyiiTe MaTeMaTHUYECKYIO MOJIENb KOHTYpa YIPaBJIEHUs TapaMETPOM ITPOU3BOJICTBEHHOTO
nporuecca. BollosHATE peanu3anuo MaTeEMaTHYECKON MOJIENIN B CUCTEME CTPYKTYPHOI'O MOJIETIUPOBAHUS
SciLab/XCos u SimlIntech/
3. BeinmosiHuTe CHHTE3 MaTeMaTU4YeCKOi Moieu LU pOBOro JBOWHUKA Mpoliecca HarpeBa TOHKOIO Tela B
HarpeBaTeJIbHOM €U, OCYIIECTBISIONIET0 B COOTBETCTBUHU CO CIEAYIOUIEH CTPYKTYPOH TEXHOIOTHYECKOTO
arperara
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yrlpaBJ'leHI/Ie TEXHOJIOTHYECCKUMHU IMMpPpOoHEeCCaAaMM MMPOU3BOACTBA YyIr'YHA B TOMCHHBLIX IeYax

[1K-4.1

OuenuBaer ChIpbE u
METAJUTYpPrUYecKyl0  MPOAYKIIHIO,
KOPPEKTHPYET ¥ KOHTPOJIUPYET
NPOM3BOJICTBEHHBIM  Mporecc ¢
000CHOBaHHEM TIPUHSITHIX
TEXHOJIOTUYECKUX U TEXHUYECKHX
Mep

IIpumepHbIe TeOpeTHYECKHE BONPOCHI 1JIsl IK3aMeHa:

VYCTpOICTBO U pacnoIOKEHNE OCHOBHBIX JATYMKOB JIUIsl KOHTPOJISA 32 XOJOM JOMEHHOTO MpoIiecca.
3ayBKa U pa3lyBOUYHBIN nepro paboThl foMeHHOU neun. KoHTposb mporecca 3a1yBKU U pa3ayBOYHOIO
nepuoja.

[TprunHEl HapyLIEHNs] POBHOTO XO/1a.

KOHTpOIIb TEMI0BOrO COCTOSIHUS TOMEHHON NIE€YH, BKIIIOUAsi BU3YAJIbHYIO.

Crioco0b! peryTupoBaHMst X0/1a JOMEHHOM MEeYN «CHU3Y.

CriocoOb! peryn1upoBaHusi JOMEHHON TIEUU «CBEPXY».

KOHTpob ypoBHS M OYEpTaHUS IOBEPXHOCTH 3aCHIIH.

KonTposns 3a pacnpenenenreM MMXThl Ha KOJIOIIHUKE TOMEHHBIX Meveil.

BrinyBka momennbix neueit nepen pemortamu |, 11 u 1l paspsnos.

KoHTpos1b ¥ KOPPEKTUPOBKA CUCTEMBI INUXTOMOIAUH.

BozHukHOBeHHE nepudepuitHOro xoa: MPUYUHBI, MPU3HAKH, METO/IbI IPEAYIPEKICHHUS U YCTPAHEHUSI.
Bo3HUKHOBEHHE 0CEBOT0O XOAa: MPUUMHBI, TPU3HAKU, METOAbI MPEAYINPEKIECHUS U yCTpaHeHHUsl. MeTo Ibl
KOPPEKTUPOBKH JIOMEHHOTO ITpoLiecca MpU HACTYIICHUH OCEBOI0 XO/1a.

BO3HUKHOBEHHE KaHAJIBHOIO XOJa: NPUYMHBI, NPU3HAKH, METOIbl MNPEAYNPEKACHUS WU yCTPaHEHHS.
MeTo1pI KOPPEKTUPOBKHU JOMEHHOTO Mpoliecca NpU HACTYIUIEHUH KaHAJIbHOTO XOa.
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BO3HUKHOBEHME TOPSYET0 X0a: IPUYUHBI, IPU3HAKU, METOBI IIPEIYIPEKIACHUS U yCTpaHeHus. MeTosl
KOPPEKTUPOBKU JOMEHHOIO MPOLECCa IIPU HACTYIIJICHUU IOSYEro X0Aa.

BO3HHMKHOBEHHE XOJIOIHOTO XOJa: IPHUYMHBI, NPU3HAKH, METOAbl TNPEAYNPEKICHHUS U yCTPaHEHHUS.
MeToapl KOPPEKTUPOBKHU JOMEHHOTO IIPOLIECCa IIPU HACTYIUIEHUH XOJIOIHOIO XO0/1a.

BO3HUKHOBEHME TYroro xoza: NpUYMHBI, IPU3HAKUA, METOJbI IPEAYIPEKACHUS U yCTpaHEHUs. MeTosl
KOPPEKTUPOBKH JOMEHHOTO MPOLECCa IPU HACTYIUIEHUN TYTOT0 X0/1a.

BO3HUKHOBEHHME BEPXHETO IOABUCAHUA: IPUYUHBI, IPU3HAKU. METOAbl KOPPEKTUPOBKU JOMEHHOI'O
rpolrecca Ipyu BOSHUKHOBEHUH BEPXHETO MOABUCAHUS IIUXTHI.

BO3HUKHOBEHHME HUKHETO IMOJBHUCAHUS: IIPUYMHBI, IPU3HAKNA, METObI IPEIYIPEKICHNUS U YCTPAHCHHUS.
Metoasl KOPPEKTUPOBKU JOMEHHOTO MPOLECCa IPY BOSHUKHOBEHUHU BEPXHETO HUKHETO IIUXTHI.
3arpoMO’KJI€eHUE TOpHA: IPUYUHBI, NPU3HAKUI0 MeToabl KOPPEKTUPOBKM [JOMEHHOIO IIpOLECcCca IIPU
3arpOMOYKIEHUU TOPHa.

IIpopsIB ropHa: NpPUYMHBL, NPU3HAKH, METOIbl MNpEeAyNpeKAcHUs. JIeHCTBUSA IpU BO3HUKHOBEHHUU
[IPOpbIBA TOPHA.

Hactpum: npuumHBI, Hpu3HAakUM. MeTonbl KOPPEKTUPOBKHM JIOMEHHOIO IIpolecca IPU HapacTaHUHU
HAaCTBUIH.

B3anMoCBA3b TEMIOBOTO COCTOSHUS JOMEHHOI'O IPOLECCa U KauecTBa NPOAYKTOB IUIaBKU. KoHTpoub 3a
TEIJIOBBIM COCTOSTHUEM JJOMEHHOM MEUH.

KoHTponb paboThl eun 1o BU3yaabHbIM HAOIIOICHUSM.

IIpuMepHble NpaKkTHYeCKHe 3aaHU 1JIsl IK3aMeHa:

AHanu3 paboThl JOMEHHON Ne4H Mo Juarpamme usmeHeHus cogepxanus CO, o CeUeHHIO KOJIOIIHUKA.
OrneHka TEmIoBOrO0 COCTOSIHMSI JOMEHHOTO Ipolecca MO0 XUMHUYECKOMY COCTaBY KUIKHUX IMPOTYKTOB
IUTABKU: 110 MPEICTABICHHBIM XMMUYECKMM COCTaBaM UyT'yHa ONPEAEIIUTD, IPU BBIIUIABKE KAKOTO 4yryHa
TEMIEPATYPHBIN YpoBeHb Mpoliecca Obul Bhlle. J[aTh pa3BepHyTOE 00BSCHEHUE.

Uyryn |Fe% |Si% |Mn% |P% |S%
1 94 060 |055 007 |0,018
2 94 050 044 007 0,020

BusyanbHas onieHKa TEIIOBOTO COCTOSIHUSI TJOMEHHOT'O IIPOIecca [0 BHEIIHEMY BHUY JKUJKUX MPOJTYKTOB
IUTaBKH: TI0 MPEACTaBIEHHBIM 00pa3laM 4yryHa U IUIaKka ONpPEeIeuTh TEIMJI0BOM ypOBEHb Mpolecca, pu
KOTOPOM OBIITH BBITUIABJICHBI 3TH 00pa3IIbl.
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— Ilo nannpiM KUMII uzer noHwkeHue TeMieparypbl KOJIOLWIHMKOBOro rasa. O uem 3to rosopur? Jlate
pa3BepHyTOE 0OBSCHEHHE.

— Ilo manaeiM KUIT uner nmonmxenue coxepxkanuss CO2 KOJIOMHUKOBOTO raza mno nepudepun. O yeM 310
ropoput? JlaTh pa3BepHyTOC OOBICHCHHE.

— Onucarpb NpeACcTaBICHHYIO AUarpaMMy, MPUHIIUI €€ MOCTPOEHUs

LA

— Ornucars MMPCACTABJICHHYIO AUarpaMmy, IPpUHLOUII €€ IMOCTPOCHUA:

— Ilo mpencraBieHHBIM AUarpaMMaM OMPEAETUTh THII PACCTPOMCTBA X0/1a JOMEHHOU Me4r. YKa3aTh Bpems
HACTYIUIEHHs paccTpoiicTBa. ONpenennuTh TEXHOJOTUUECKUE PEeICHUs JUIsl YCTPaHEHUsl pacCTpOMCTBA

— Ilo manasiM KUII nHabmrogaeTcs 3aMelIeHHOE U HEpaBHOMEpPHOE cpabaThiBanue moaad. O yem 3T1o
roBoput? Jlath pazBepHyTOE OOBSICHEHUE.

— Ilo manasiM KUIT nabmogaercs nagenne conaepxkanust CO, TONMBKO B OJTHOM TOUKe KoJIOMIHUKA. O yem
sT0 roBoput? JlaTh pa3zBepHyTOE OOBSICHEHHE.

— Ilo Bu3yanbHBIM HAOMIOEHUSAM Ha PYpMBI CTalTd IPUXOIUTH TEMHBIE KyCKU KOoKca. O 4eM 3TO TOBOPUT?
Jatb pazBepHyTOE OOBSICHEHHE.

— Ilo ananM3y XMMHUUYECKOTO COCTaBa YyryHa HaOJIt01aeTCsl MOHMKEHNUE COAepKaHus MapraHia B HeM. O
4yeM 3To roBoput? JlaTh pa3BepHyTOE OOBSICHEHHE.

— Ilo ananu3y XMMHUYECKOTO COCTaBa UyryHa HaOI0JaeTcs MOHKEHNUE CoJIepKaHus cepbl B HeM. O uem
310 ToBopuT? JlaTh pa3BepHyTOE OOBICHEHHE.

— Ilo ananM3y XMMHUYECKOTO COCTaBa YyryHa HabJt01aeTCs MOHMKEHNE COoIepKaHus KpeMHus B HeM. O ueM
sTo roBoput? JlaTh pazBepHyTOE OOBSICHECHHE.

— Omnwucarb NPUHIIKI JEHCTBUS MPEACTaBICHHOTO 000PYAOBAHHUS JIJIsl KOHTPOJIS CXO/1a CTONI0A MUXTHI Ha
JIOMEHHBIX TTeYax:
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MeToabl KOHTPOJIsI JOMEHHOI'0 ITpo1ecca

I1K-4.1

OuenuBaer CBIpbE u
METAJTYPrUYeCKyl0 IPOAYKIIHIO,
KOPPEKTHpPYeT M KOHTpPOJIUPYET
IIPOM3BOJICTBEHHBIM  IIpoLecc ¢
000CHOBaHMEM HOPUHATBIX
TCEXHOJIOTHYCCKUX MW TEXHHUYCCKUX
mep

[TpuMepHbIe TeOpEeTHYECKHE BONIPOCH JUIs IK3aMeHa:
[Toka3zarenu kauyecTBa UCXOJHOTO CHIPHS IS BHIIUIABKY YyTryHa B JIOMEHHBIX Tedax, MPeaIeibl
U3MEHEHUSI.
Y CTpOHCTBO U pacrooKeHNE OCHOBHBIX IaTYUKOB JIJIs1 KOHTPOJIS 32 XO/I0M JJOMEHHOTI'O Tpoliecca.
3aayBKa U pa3lyBOYHBIN epuoj paboThl JOMEHHOMU Heuu.
IIpyunHBI HapyLIEHHUs] POBHOTO X0/1a.
OreHKa TEIUIOBOTO COCTOSIHUS JIOMEHHOM €4, BKIIIOYAs BU3yaTbHYIO.
Croco0bI peryaupoBaHus X01a JOMEHHON TIeYH «CHUBYY.
CniocoObl perynupoBaHus JOMEHHON €YU «CBEPXY».
Cucrema OXJIaX/ICHUS TOMEHHBIX TTEYEH.
KoHTpomnb ypoBHS 1 0OuepTaHUsI TOBEPXHOCTH 3aCHIITH.
[TepeuncnuTh BUABI pacCTPONCTB X0a TOMEHHOMN TIABKH.
[TepeuncnuTh BUABI HAPYIICHUS Ta30pacpeieNiCHHsI B JOMEHHOM MeYH.
Bo3HnukHOBeHUE nepu(epuitHOro xo1a: MPUUMHBI, IPU3HAKU, METO/IbI IPEAYIPEXKICHHUS U YCTPAHEHUS.
Bo3HUKHOBEHHE OCEBOI0 X0/a: MPUYMHBI, TPU3HAKU, METO/IbI IPEIYIPEXKACHUS U YCTPAHEHUS.
Bo3HuKHOBEHNE KaHAJIBHOTO X0/1a: PUYHHBI, TPU3HAKU, METOJIbI IPEIYIIPEXKACHUS U YCTPAHEHUS.
Bo3HuKHOBEHNE ropsSYero Xo/Aa: NPUYMHBL, IPU3HAKU, METOJIbI TPEIYNPEXKACHUS U YCTPAHEHUS.
Bo3HUKHOBEHHE XOJIOTHOTO XO/1a: TPUYHHEI, TPU3HAKH, METOBI PEIYNPEKICHAS U YCTPAHCHUS.
Bo3HUKHOBEHHE TYroro Xoja: MPUYUHBI, IPHU3HAKH, METOBI IPEAYIIPEKICHHUS U YCTPAHCHHUS.
Bo3HuKHOBEHHE BEpXHETO MOABUCAHUS: TIPUYHHBI, IPU3HAKH, METOJIBI IPEAYTIPEKICHIS U YCTPAHEHHUS.
Bo3HUKHOBEHNE HIKHETO TIOIBUCAHMS: TPUYNHBI, TPU3HAKH, METOIBI IPETYNPEKICHUS U YCTPAaHCHHUS.
3arpoMoKIeHIe TOPHA: TPUYHHBI, TPU3HAKH, METOJIBI MPETYNPEKICHAS U YCTPAHCHHUSI.
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— IIpopsIB ropHa: NpUYMHBI, IPU3HAKU, METOBI IPEAYIPEKACHUSA U yCTPAHEHUS.
— Hacrbumi: npuyuHbl, IpU3HAKUA, METOABI IPEAYIIPEKICHUS U YCTPAHCHUS.
— B3anMOoCBs3b TEMJIOBOTO COCTOSHUS TOMEHHOTO MPOIIecca H KaueCcTBa MPOAYKTOB TUIABKH.
I[IpumepHbIe MPpaKTHYECKHE 32JaHHUS [IJISl JK3aMeHa:
[To mpencTaBICHHOMY XHMHYECKOMY COCTaBy OIEHHTh KadecTBO JKPC 1o TpeOOBaHMSIM JOMEHIIUKAM.
O060CHOBATh OTBET.

Fe | FeO S P CaO SiO; | AlbO; | MgO | nmm | KpymHocTh, MM
62 | 2,3 0,05 |01 2,5 5,1 1,4 0,8 0 1-20
Fe FeO S P CaO SiO; | Al,O; | MgO | mmm | KpynHocTb,
MM

56 10,2 |005 |01 7,5 2,1 6,4 2,3 0 1-20

Fe |FeO |S P CaO SiO; | Al,O3 | MgO | m.m.m. KpymHocTs,

MM

62 |23 005 |02 |122 2,51 | 0,08 0,11 0 10-20

— Ilpoananu3upoBaTh pabOTy AOMEHHOW Ne4M Mo AuarpamMme M3MeHeHus coaepxkaHuss COz Mo ceueHuro

KOJIOIIIHUKA.
—  OueHuTh TEIIOBOE COCTOSIHME JOMEHHOIO IpOIEcca MO XMMHUYECKOMY COCTaBYy JKHIKHX IMPOLYKTOB
IUTaBKH: TIO TPEICTaBIEHHBIM XHUMHYECKHMM COCTaBaM YYyTyHa OIpPENENUThb, NPU BBIMIIABKE KaKOIro
YyryHa TeMIepaTypHbIM ypoBeHb Ipolecca Obll Bhlle. JlaTh pa3BepHyTOE 00BSICHEHUE.

Uyryn |Fe% |Si% |Mn% |P% |S%

1 94 060 |055 007 |0,018
2 94 050 044 007 0,020
3 95 0,3 033 |005 |0,030

— Bu3syallbHO OLIEHUTH TEIUIOBOE COCTOSIHUE JOMEHHOTO MPOLECCA IO BHEIIHEMY BUAY KUAKUX IPOTYKTOB
IUTAaBKU: 110 MPEJICTaBICHHBIM 00pa3liaM YyryHa U IjlaKka ONpeesIuTh TeIUIOBOM ypOBEHb Ipoliecca, Ipu
KOTOPOM OBLITH BBITUIABIICHBI 3TH 00pa3IIbl.

— Ilo panneiM KUII uper moHumkeHue TemmepaTyphbl KOJOIIHUKOBOro raza. O yem 3to rooput? Jlath
pa3BepHYTOE OOBSICHEHNE.
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[To manaeiM KUIT uaer nonmkenue coaepxannsi CO, KOTOMHUKOBOTO ra3a no nepudepuu. O yem 310
roBoput? Jlath pa3BepHyTOE OOBSICHEHUE.
Onucath NpeaCcTaBICHHYIO AUarpaMMy, IPUHLIMI €€ MOCTPOEHUs

Bpewr v

[To nanaeiM KUIT nabnrogaeTcs 3aMeIlIeHHOE U HEpaBHOMEpPHOE cpabaThiBaHue moaad. O 4em 3To
rosoput? JlaTh pazBepHyTOE OOBSICHEHHUE.
ITo nanueiM KUIT HaOmonaetcs nagenue copepkanust CO2 TOMBKO B OIHOM TOUKE KOJOUIHUKA. O yeM 3To
roBoput? Jlath pa3BepHyTOE 00BSICHEHHE.
I[To Bu3yanpHBIM HAOJIOIEHUSM Ha (GypMBbI CTAJIM IPUXOAUTH TEMHBIE KyCKU Kokca. O ueM 3T0 rOBOpUT?
Jatb pazBepHyTOE OOBSICHEHHUE.
[To aHanmM3y XMMHUYECKOTI'O COCTaBa YyryHa Ha0JIt0JaeTcsl OHMKEHUE COo/lep)KaHusl MapraHiia B Hem. O uem
sT0 roBoput? JlaTh pazBepHyTOE OOBSICHEHHE.
I[To aHanmM3y XMMHYECKOI'O COCTaBa YyryHa Ha0Jt0JaeTcsl HOHMKEHUE CoiepykaHus cepbl B HeM. O 4eM 3To
roBoput? Jlath pa3BepHyTOE 00BSICHEHUE.
[To ananM3y XMMHUUYECKOTO COCTaBa YyryHa HaOJIt01aeTCsl MOHMKEHNUE COAepKaHus KpeMHus B HeM. O yem
sTo roBoput? JlaTe pazBepHyTOE OOBSICHEHHE.
Onwucars NPUHIMIT ASHCTBUS MPEICTaBICHHOTO 000PYAOBaHUS ISl KOHTPOJIS CX0JIa CTON0A IMXTHI HA
JJOMEHHBIX 1eYax:
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Omnucatb IIPUHIUITI KOHTPOJIA CX04a IIMXTOBBIX MaTECPHUAIOB I10 HpCI[CTaBJIeHHOI;'I CXEMC

— Ilo nmpencraBineHHBIM AMAarpaMMaM OIPENEIUTH TUII PACCTPOMCTBA XOAAa JOMEHHOM Neun. YKa3aTh
BpeMs HacTyIUIeHus paccTpoiicTBa. O60cHOBaThH 0TBET. ONpeenTh TEXHOIOTHUECKUE PEIICHUS JIIS

YCTpaHCHUA paCCTpOﬁCTBa.

— [Ilo mpencraBiieHHBIM JUarpaMMam ONPEAEIIATh THII pACCTPOUCTBA X0Aa TOMEHHOM Ne4H. YKa3arh
BpeMs HacTyIieHus paccTpoiicTBa. O60cHOBaTh 0TBET. OnpeeauTh TEXHOIOTHUECKUE PeILIeHUs IS
YCTPAaHEHMS pacCTPOMCTBA

— Ilo npencraBiaeHHBIM TUarpaMMaM OMPEACIIUTh TUII PACCTPOMCTBA X0/1a TOMEHHOMW MeYH. YKa3aTh
BpeMs HaCTyIUICHUS paccTpoiicTBa. O00CHOBAaTH OTBET. ONpeneuTh TEXHOIOTHISCKUAE PEIICHUS IS
YCTpaHEHHMs pacCTPOICTBA
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— Ilo npexncraBiaeHHBIM TUAarpaMMaM ONPEACIIUTh TUII PACCTPOMCTBA X0/1a JOMEHHOMW MeYH. YKa3aTh
BpeMs HacTyIIeHus paccTpoiicTBa. O60cHOBaThH 0TBEeT. ONpeeuTh TEXHOIOTHUECKUE PEIICHUS JITIS
yCTpaHeHI/I}I paCCTPOI/ICTBa

HHE
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— Ilo mpencraBneHHBIM AMAarpaMMaM OIPEAEIUTH TUI PACCTPOMCTBA X0Aa JOMEHHOM Ieun. YKa3aTh
BpeMs HacTyIieHHus paccTpoiicTBa. O60cHOBaTh 0TBET. OnpeeauTh TEXHOIOTHUECKUE PeILIeHUs IS
yCTpaHEeHHS paCCTpofICTBa

— Ilo mpencraBiaeHHON CXeMe ONPEACITIUTh THIT BO3MOXHOW aBapHK M METO]IbI 0€30TIaCHOM JIMKBUAIAN
ee oCIeNCTBUI
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— Tlo HpeHCTaBHeHHOﬁ CXEME€ ONPECACTIUTD THUII BO3MOKHOI'O HAPpYIMICHUA JOMEHHOI'O ITpo1ecca, METOAbI
JIMKBU AU €I'0 HOCJ'ICI[CTBPIIZ 1 MEPBI 0C30IMacHOCTH IIpU JIMKBU AN HOCHCHCTBHﬁ aBapuun

— Ilo npexacraBieHHON AMarpaMMe OTIPEICTUTH THIT BO3MOYKHOW aBapyuu M METOBI 0€30TacHOM

JIMKBUIAIIUY €€ IOCIIeACTBUHI
25

— Ilo mpencraBneHHON AuarpaMMe OTMPEAEIUTh THI BO3MOXHOW aBapyy U METOIbI 0€30MacHON
JIMKBUJALINY €€ MOCIEICTBUI

— Ilo mpencraBiieHHON qUarpaMMe OMPeIeIUTh TUTT BO3MOXKHOW aBapyy U METOJIbI O€30TacHOM
JIMKBUJALIMA €€ TTOCIEICTBUI
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IIpou3BoACTBEeHHAs - TEXHOJOTHYECKasi (IPOEKTHO-TEXHOJOTHYECKas) MPAKTHKA

[1K-4.1 OuenuBaer ChIpbE u 1. Eciu nmpakTukaHT HampaBieH Ha TPOU3BOACTBO, WM MPAaKTHKa MHPOXOJUT Ha
METAJUTYPrudeCcKyto  INPOAYKIMIO, | MeTauTyprudeckoM NPEANPUSATHA 0 MecTy paboThl (y oOydarommuxcsi Mo 3a04HOM (opme), AeTaIbHO
KOppeKTHPYCT M KOHTPOIMPYCT | o3pakomMuThCS ¢ MPOLELYpOil TPYMOyCTpOCTBa, MpaBUIaMK TPYIOBOH JMCIHMILUIMHBI, UHCTPYKIUSIMH IO
MPOU3BOJCTBEHHBIH  MpoOIECC ¢
060CHOBAHNEM HPUHATEIX TEXHHKE 0€30I1aCHOCTH, TEXHOJIOTHYECKMMH MHCTPYKUUSMHU O IPOU3BOJCTBY NPOAYKIIUU ONpPEAEIEHHOTO
TeXHOTOIMYCCKHX 1 TexHmaeckx | 1eX@ (110 BO3MOXHOCTH C aHAIIM30M PEalbHbIX POU3BOJCTBCHHBIX JAHHBIX, HAPHMEP, TEXHOIOTHYECKHX
Mep MACHOPTOB IJIABOK U T.IL.).

2. Ecnu obyuaromuiics npoxonuT npaktuky Ha 6aze ®I'BOY BO «MI'TY» B maGopatopuu
MOJIEJIMPOBAaHUS METAJUTyprUueCKUX IIPOLIECCOB, IO 3aJaHMIO IIpENnojaBaTelsi NPUHUMATh y4dacTHE B
HaY4YHO-HMCCIIEJOBATEIbCKOM paboTe: O3HAKOMHUThCA € Mpoueaypoil Tpyaoycrpoiictea nmo HUCy u ¢
TEXHUKOW O€30MaCHOCTH, BBIIOJIHATh pacyeTbl, HEOOXOMUMBbIE MJii OpraHMu3alMd HKCIEPUMEHTOB,
y4acTBOBAaTh B IIPOBEJICHUH OIBITOB B HAYYHOM KOJUIEKTHBE CTY/AE€HTOB U aCIIUPAHTOB (B T. Y. 1O CIIEKAHUIO
UXTHI, HAa Mosienu b3V, Ha aleKTpocTaNeiaBIIbHBIX JIJA0OPATOPHBIX TIedax ), 00pabaThiBaTh pe3yIbTaThI.
3. CucreMaTu3upoBarh MOJIy4YEHHBIM MaTepual, MOArOTOBUTH OTUET.
IIpou3BOACTBEHHAS - NPENJAUNIOMHAS NPAKTHKA
[1K-4.1 OueHuBaet CBIpbE u | KouTponupyemsbie mapaMeTpbl IPOLECCOB MPOU3BOACTBA YEPHBIX METAJIOB.

METAJUTYPrUYecKyl0  MPOAYKIIHIO,
KOPPEKTUPYET M KOHTPOJIHUPYET
IPOU3BOJACTBEHHBIN  IPOLIECC C
000CHOBaHHEM TIPUHSTHIX
TEXHOJIOTUYECKUX U TEXHUYECKHX
Mep

— Cmoco0bl KOHTPOJISI U KOPPEKTUPOBKU METAILTYPTUYECKUX MTPOLIECCOB.

[Tokazarenu OIEHKM KadyecTBa ChIPHEBBIX MATEPUAIOB, TOTOBOM MPOAYKIMHU. BiausHue n3MeHeHHs] KadyecTBa
celpps Ha TOII npoueccos.

XapakTepucTUKa BBHITYCKAEMOW MPOAYKIMH (METAUTYPTHUECKHUE CBOMCTBA JKEJIE30PYIHOTO CHIPhs, KAYECTBO
JKUJKOrOo MeTaia). TeXHUYeCcKrue YCJIOBHUSL M CTaHJAApThl Ha BBITYCKAEMYIO IMPOAYKLHIO0. CBs3b C IPYyrUMHU
LeXaMH.

TexHonornueckas Mnociae0BaTeIbHOCTh TPOU3BOJICTBA YEPHBIX METAILUIOB. BXOIHOW U BBIXOJHON MPOIYKTHI
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IPOLIECCOB.

IIK-5- Cnoco0eH mpoBOAUTH AHAJM3 TEXHOJOTHI B METALJIYPIrHYE€CKOM MPOU3BO/CTBE C 000CHOBaHUEM d(P(PEKTHBHOCTH MPUHITHIX Mep IO
YIPABJIEHUI) TEXHOJOTHYEeCKMMH NMapaMeTpaMu

OCHOBBI AJITOPUTMHU3AIMHE U CO3aHNE IU(PPOBBIX MojeJIei

I1K-5.1

[IpoBomutr  1udpoBO  aHaIM3
TEXHOJIOTHI B METaJUTyprHUYe€CKOM
MIPOU3BO/ICTBE, UCIIONB3YS
MIPUKJIAHBIE POTPAMMBI

Hepequb TEOPETHYCCKUX BOIIPOCOB K 3K3aMCHY:

[TonsTue anropurma

Knaccugukamus anroputMoB

SI3BIK MpOrpaMMHUpPOBaHUS

Krnaccudukanus s3pIk0B

CrniocoOslI 3amucu aaropuTMoB

ANTOPUTM JTUHEHHOHN CTPYKTYPBI, IPUMEP

ANTOpUTM Pa3BETBIAIOUICICS CTPYKTYPBI, IPUMED

ANTOPUTM IUKIUYECKOU CTPYKTYPBI, IPUMEP

[TpuHIMIIBI TPOEKTUPOBAHUS AIITOPUTMOB

Andasur s3pika C/CH++

Nnentuduxatopsl 1 KIt04YeBbIe (CTyKEOHBIE) CITOB

Koncrants! si3pika C/C++, 3a1aHne onpeiesieHne U UCIOJIb30BaHNe

Tune! JaHABIX

Cneunduxatopsl kiacca mnamsaTu (auto, static, register, extern) M WX BIMSHHE HA BpeMs KU3HU
MepEMEHHOMN

[Tonstue ykxazatens B C/C++: onpeaeneHue, MHALUAIN3AIUS, pa3bIMEHOBaHUE

VYkazatenpb Ha TN void, €ro HCroyib30BaHUE ¢ 0ObEKTaMU Pa3HBIX THUIIOB

[Mepeuncnumenii Tun B C/C++: onpenenenue Tuma, EPeMEHHBIX 3TOTO THIIA H UX UCTIOJIh30BaHNE
[TonsaTHE MaccuBa, OTpeAeTCHHEe OJHOMEPHOTO MacchBa, OOpalieHWe K OTIENBbHBIM JJIEMEHTaM,
MHUIAATA3AIUS

MHoromepHsbIif MaccuB (JIBYX U TPEXMEPHBIN), paCIONIOKEHNUE HIEMEHTOB B MMaMATH, HHULMAIN3ALUS IPU
OTpeieNIeHu !

Wms MaccuBa Kak ykaszarelnb; JOCTYI K 3JIEMEHTaM MacCHBa IO YKa3aTellto

OrmnpeneneHre TUIIA CTPYKTYpbl M IEPEMEHHBIX THUINA CTPYKTYpPbl; MHUIMAIM3ALNs CTPYKTYPBl IPHU
ONPEICIICHUN
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[TonsiTne o6beauHEHM (Union): onpeaeraeHne 00beMHEHNS, MTHUIIMATU3aIHs 00beAMHEH M, OOpaleHne K
3JIEMEHTaM O0bEINHEHUS

BBenenue HOBBIX TUIIOB € omotIkko typedef

[TonsiTre BhIpa)KEHUS; IEPBUYHBIC AJIEMEHTHI BHIPAKEHUS

Orneparuy MHKpEMEHTa U JieKpeMeHTa (++, -- ); mpeuKCHBIH U TOCTPUKCHBIH HHKPEMEHT

Berpoennas ¢ynkmus sizeof; e€ ucnonb3oBaHue AJis ONPEAETICHUS pa3Mepa EpPeMeHHON onpeeiEHHOTO
THIIA

VYuapusie onepanuu(oneparopsl) B C/C++. [lopsaok ux BemonneHus B C/C++

bunapnsie oneparuu B C/C++: apudmMerndeckue onepamnuu

Onepanuu (ornepaTopsl) MOOUTOrO MPABOTO U JIEBOTO CABUTA OMEpaHa LIeJI0ro TUIa

Onepanuu (oneparopsl) otHoueHus: B C/C++; mopsiaok ux BeinonHenud. [lonstue true u false B C/C++.
[ToOuTOBBIE JTOTHUECKHE OTIEpALlUU

Jlornueckwue oneparuu B C/C++

Tepuapnas onepanus ?: u e€ UCIOJIb30BaHKE B3aMeH onepaTopa if

Oneparyst 3amsrasi 1 €€ HCIOJIb30BaHKE B OnlepaTopax (MHCTPYKIHX) IAKIIA

[TonsATHE PYHKIINU KaK MHOTOKPATHO MCIOIB3yEMOTO YJacTKa MpOrpaMMEl (IToArporpamMmel). Beiienenne
B CTEKE MaMSTH IS Tiepeiadn (PaKTUIECKUX ITapaMeTpoB

Omnucanne ¢yHkuu (mporotun). Crucok (GopManbHBIX MapamMeTpoB, TOMYCTUMBIE THUIBI (HOpMaTbHBIX
apamMeTpoB

Omnpenenenue Gyukiuu. Temo GyHKIIUM UCTIONB30BaHUE OTIEpaTopa return

BbzoB ¢yHknuu. MexaHusM nepenaud (pakTUUYECKMX MapaMeTpoB MO 3HauyeHHto. lcnonws3zoBanue
yKazaTelnel Ui nepeaayu mapaMeTpoB 10 CChLTKE

OmnepaTops! BEIOOpA: YCIOBHBIN onepatop if

OmnepaTop BbIOOpaA: TIepekItouaTensb switch

Omnepatops! nukia: for, while, do ... while

OrnepaTophbl Tiepeiayu yrpaBieHus: return, continue

OO0pareHne K 2IeMEHTaM MacCHBa MO yKa3aTewro

[Tepenaua mMaccuBa B (pyHKIIUIO ¢ TOMOIIBIO yKa3aTens. OOpalieHne K 3JIEMEHTY JIByMEpHOTO MaccuBa IO
ykazatenro. Oneparopsl new u delete

OOBbsiBICHNE IEPEMEHHBIX Ha BHEIIHEM YPOBHE, X 00JaCTh BUAUMOCTH
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— Ot C k C++. [lonsiTHe 00bEKTHO-OPUEHTHPOBAHHOTO IPOTPAMMHUPOBAHUS

— Ileperpy3ka pyHkiuii (cTaTndeckas)

— Ilonatne koHcTpyKTOpa. MCnosnb3oBaHHE KOHCTPYKTOPOB JUIsl WHULHAIU3ALMM BHOBb CO3JAHHOU
IIEPEMEHHOM TUIIA KJ1acc

— IlonsaTtue necrpykropa. Mcnonabs3zoBaHue 1eCTpyKTOpa

— IlonsTue o neperpyskax onepatopos. [Ipumep neperpysku oneparopa +

— Ileperpy3ka GpyHKuui

— TlonsaTHe 0baacTH BUANMOCTH KJIacc | mpaB focTyma (public, private, protected)

— MexaHu3M HaCIe10BAHMUS.

— BupryanbsHble 0a30BbI€ KIIaCCHI

— Ilonstue momumopdusma, mexanusm. [Ipumepst

— Bupryansabie QyHKINN

JluHamuueckue MOJIEN, METO/IbI CHHTE3a TUHAMUYECKUX MOJIEIEH.

CraTrueckue MOJIeNH, IPUHIMII HOCTPOCHUS, Ha3HAYCHHUE U 00J1aCTh IPUMEHEHHUSL.

CnocoObl MaTeMaTHYeCKOro OMNHMCAHMSI TEXHOJIOTMYECKMX CHCTEM VYIPaBIEHUS M HX DIEMEHTOB.

JleTepMUHUPOBAaHHBIE MATEMAaTUUYECKUE MOJIEIIH.

Buel v nopsaoK NOIy4eHHs] CTAaTUCTUYECKON MOJIENH CUCTEMBI.

Omnupudeckue Moaenu cucteM. OCOOEHHOCTH OCTPOEHUS M UCIIOIB30BAHUS SIMITMPUUECKUX MOJIENIEH.

Kakwue 3a1aum pemaroTcst mpu co3AaHuu HUGPOBOH MOJENIN CUCTEM?

B uem 3akitouaercst GI04HBIN MOIXO K TOCTPOEHHIO LU(POBBIX MOAeNeH cuctem?

Kakue ocHOBHBIE CpeIcTBa BXOAAT B UHTEpPEC MporpaMm OJI0YHOTO MOJIETUPOBAHUS CUCTEM?

Kakue ucxoHble 1aHHBIE UCTIONB3YIOTCS Ul pealn3aluy OJOYHON MOAETH CUCTEMBbI?

Ha kakme kareropuum mojpasfensioTcss  OJOKM, HUCHOJb3yeMble IPU  IMOCTPOCHUU  MOJENHU

ABTOMAaTU3UPOBAHHOW CUCTEMBI B MOJIEIIbHO-OPUEHTUPOBOYHOM IPOEKTUPOBAHUU?

IlepedeHb MpaKTUYECKUX 3aJaHUM HA YK3AMEH:

Onpenenuth BHIXOAHOW CHTHAJI TEPMOPE3UCTOpA B 3aJlaHHOM TEMIIEPATypHOM Juarna3zoHe. BeiBecTu B 1Ba

cTOJI011a, HAYaJIbHOE COMPOTHUBIIEHNE U TEMIIEPATYPHbIN KOOPPUIIMEHT 3a/1aTh KaK UIMEHOBaHHbIE KOHCTAHTHI

CrpykTypa crienuduKaiys, Hojs CTPYKTYphl: MO3UIHS, HAUMEHOBAHNE TEXHUUYECKOTO CPECTBA, KOJIMUYECTBO.

[IporpaMMa BBIBOJUT HEOOXOAMMOE TEXHUYECKOE CPEJCTBO, MO BHIOPAHHOM MO3ULINN

Paccuurarh M BBIBECTH OTHOCHUTEIBHYIO MOIPELIHOCTH N U3MEPEHMH TOKA W ONPEAEIUTh YKJIAJbIBAETCS JIU

JTaHHAas! MOTPEUTHOCTh B KJIacC TOYHOCTH Mpubopa
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OneHuTs N KOJIMYECTBO U3MEPEHUI TeMIIEPaTyphl, Ha HATMYKE TPYOOH MOrpEIIHOCTH
PaccunTtarh BBIXOAHOM CHTHAI 3a/IaHHOTO PETYISITOPA, pacueT BBIMOIHIET (QYHKIHUS.

OnpenenuTh BBIXOAHOH CHTHAJl HOPMHUPYIOIIEro IMpeoOpa3oBarens (HA OCHOBE HEMHBEPTUPYIOLIETO
OMEPAIMOHHOTO YCUJIUTES), pabOTAIOLIEr0 COBMECTHO C TEPMOIJIEKTPUUECKUM IpeoOpa3oBaTenieM (CUuTaTh,
YTO TEpMOINapa HHEPLIUOHHOE 3BEHO 1-T0O NOopsKa, ¢ 3aJaHHOM TOCTOSHHON BPEMEHN )

B

2
CocTaBuTh anropuT™ BeruKcieHus o popmyne S = XY

CocraButh anroput™ pemenus a8 ¢yakuuun Z(X) = X mpu X > 0 uw Z(X) = X? pu

X=<0

Crpykrypa cneuupukanusi, OIS CTPYKTYphL: TIO3MIUS, HAMMEHOBAHWE TEXHUYECKOTO CpE/ICTBa,

KoiruecTBo. [IporpaMmMa BEIBOUT HEOOXOJMMOE TEXHUUYECKOE CPENICTBO, 110 BEIOPAaHHON MO3UIUU
PeanuzoBath 6s10K-cxemy Ha si3bike C++

Hawano

N »n
nou
o o

Z=Z+sin(i)
S=S+1/z

Konery

Cdopmupyiite pazHOCTHBIN aHanor AUQdepeHInaIbHOro ypaBHEeHUs: MeToIoM Diliiepa

— IlpuBeaure anroput™ perieHus 1updepeHuanTbHOr0 ypaBHEHUS METOI0M KacaTelIbHBIX
®opmupoBaHre OOBEKTOB M CHCTEM YIpaBJIEHUS ONepaTopHbIM MeToaoB. IlpuBenure
AQHAIUTUYECKOTO TOJIYYeHUs NEPEeXOTHOM XapaKTepUCTHKU C HCIOJb30BAHHEM METOoJa INpeoOpa3oBaHMs

IpUMep
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Jlammaca.

— Hcnone3ys cxemy pemeHuss aud@epeHIHaIbHOTO YpPaBHEHHUsSI N-Oro TOpsJKa METOJOM ITOHWKEHUS
MIPOM3BOJHOM, cOCTaBbTe M peanusyiite B Scilab cxemy pemenus auddepeHnaIbHOTO ypaBHCHHS
2y"+2y' +y=X.

Jns cucTeMbl YHWCICHHBIM YpaHEHWH, 3aJaHHBIX B peKypeHTHoW Qopme pa3paboTaiiTe aaropuTm

BBIYUCIICHUH. Peanu3yiite alropuT™ ¥ MoJrydyuTe penieHnus B Bujae rpaduka GyHKIUU

UTto npeAcTaBisIeT 3JIEMEHT «OJIOK» MpH 0JI0YHOM MOJICITUPOBAHUU CUCTEMBI?

Kax opranmuzyercsi B3auMOJEHCTBUE OTIIETBHBIX OJIOKOB MPU MOJIEIHHO-OPUEHTUPOBOYHOM MTPOCKTUPOBAHUHT

MOJIEJIN aBTOMATU3UPOBAHHON CUCTEMBI?

Kakoii 6;10k ucnons3yercst st pOPMUPOBAHUS CUTHATIOB CHHXPOHHU3AIUHU B THHAMUYCCKUX MOJICTISX?

[To 6:104HO¥M MOJIENH CUCTEMBI OMPEEIIUTE peaTnu3yeMylo nepeaaTouHas GyHKIHIO

Kaxkwue 0110ku sBIIsSIFOTCS OJI0OKaMu UCTOYHUKOB Bo3zeiicTBuii B SciLab/XCos u B SimInTech

Pa3paboTka nun¢gpoBbIX IBOHHUKOB B METAJLILY

'

I1K-5.1

[IpoBomutr  1udpoBO  aHAIU3
TEXHOJIOTHII B METAJUIypPruYeCKOM
IIPOU3BOJICTBE, HCIIOJIb3YsI
MPUKJIaJAHBIE IPOrPaMMBbI

Ilepeuenvb meopemuueckux 60npocos

1. IlpuBenuTe CTPyKTYpy AMHaMHueckod mojenu. Kakue 3neMeHTbl BXOJST B LHU(PPOBYIO JTHHAMUYECKYIO
MOJIEJIb TEXHOJIOTUHU Ha PUMEPE METAIITYPTHUECKOT0 IIPOU3BOACTBA?

2. Kakue nmapamerpsl MareMaTH4e€CKOW MOJENHU i HENPEPbIBHOW TEXHOJOTUU MOTYT OBITh MOJYYEHBI B
pe3yJIbTaTe KCIEpUMEHTA?

3. UYro Ttakoe TunoBble Bo3aeiicTBUA? Kak THIIOBbIE BO3JEHCTBUS HCHOJIB3YIOTCS JJIsi ONpeAeSeHUs
JTUHAMHUYECKHUX MapaMeTpoB mpoiecca’?

4. KakuMy THUIIOBBIMH JUHAMHUYECKMMHU 3BEHBSIMH MOKET OBITh ONHMCAHA JWHAMHMKA METAJUTyprHY€CKOro
(Tpou3BOICTBEHHOT0) MpoIiecca Mpu pa3padoTke UGPOBOTO ABOMHUKA?

5. Kak noiay4uTh cTaTH4eCKHe XapaKTepUCTUKHU Npoliecca U MPOBECTU X LHUPPOBYIO CUMYIISALNIO?

[IpuMmepsI IpakTUYECKUX 3aJaHUI

1. Onpenenure, 11 Kakoro AuddepeHInalIbHOT0 YpaBHEHUS IMHAMHUYECKON MOJIEH MOJTyYeHHAs
CTpyKTypHas cxema B Scilab
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B

-—b-‘ s H L]

4 {W'w) -«

2. CocTaBbTe CTPYKTYPHYIO CXEMY JUIS PEeaTH3alliil MaTeMaTH4eCKOM MOJICITH, OTICHIBAEMOM
muddepeHIalIbHBIM YPaBHEHHEM
dy
— =K, (Xx-K_.y
u C
3. = K )
3. Peanusyiite cucteMy pa3HOCTHBIX YPABHEHHH JIJIsl OMTMCAHUSI MaTEMaTUYECKONW MOJCIIH, TIPEACTABICHHON
CTPYKTYPHOI cXeMOM

v

J :
L O W
.

4. JInst 3alaHHON CTPYKTYPBI HCKYCCTBEHHOM HEUPOHHOM CETH 3alUIINTE MaTEMAaTHIECKOE BBIPAKEHUE CBS3H
MeXTy BxooM X U BeIXooM Y B popme Y (X)

Hudpposusanus Npoueccos NPOU3BOACTBA YePHbIX METALI0B
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[IK-5.1 [TpoBogut  mmdpoBoit  ananus | [IpuMepHBIC TEOPETHUECKHE BONPOCHI IS MOATOTOBKH K SK3aMEHY:

TEXHOJIOTHH B MCTAJUIYPTUICCKOM
IIpOU3BOJCTBEC, HCIIOJIb3YA
IMPUKJIAAHBIC ITPOTpaMMBbI

[TonsaTne nndpoBU3aLUU TEXHOJIOTHYECKUX MTPOLIECCOB.

Ponp mudpoBu3anmu B nporeccax Npou3BOJACTBA YEPHBIX METAILIOB.

Heo6xoauMocTh MCHOIb30BaHUS PA3IUYHBIX LUPPOBBIX TEXHOJIOIMH MPU ONTUMHU3ALMH, KOHTPOJE U
KOPPEKTHPOBKE IIPOM3BOACTBEHHBIX IIPOLIECCOB BBIIIABKU YyI'yHa U CTaJIH.

OnTuMu3anus Kak OJUH U3 Coco00B NU(POBU3AUHN TEXHOJIOTUIECKHUX MTPOIECCOB.

[TonsATHE «ONTUMANIBHBINY, KPUTEPUN ONTUMAIBHOCTH.

[TpunHuMn BEIOOpA KpUTEPUSI ONTUMAIIBHOCTH.

Yro takoe LeneBas GyHKIUS.

OOBsACHUTD HEOOXOIUMOCTh ONTUMU3ALINU TEXHOJIOTHYECKUX ITPOLIECCOB.

CraHpapTHBIN BUJ 33Ja4d ONTUMH3ALNH.

Jlenenue 3a1a4 oNTUMU3ALMK B 3aBUCMMOCTH OT BUJA YPABHEHMH 3aal0llMX OIPAaHUYEHUS U LIEJIEBYIO
GyHKIHIO.

IlonsiTHE OrpaHUYEHUI IIPU PELICHUN 33/1a4U ONITUMHU3ALIHAH.

@opMyIMpPOBKA OrpaHUYEHUN TMPU MCIONb30BAaHUM LHU(PPOBBIX TEXHOJOTUH Uil ONTHUMH3ALUU
IIPOLIECCOB NPOU3BO/ICTBA YEPHBIX METAIIIIOB.

IIpuBecTn mnpuMepsl HAJIW4YWS OIPAHWYECHHA IIpU ONTUMHU3AILMU TEXHOJOTMYECKOIro Iponecca ¢
MCIIOJIb30BaHUEM IIU(PPOBBIX TEXHOIOTHM.

ITonsATHE ONTUMAIIBHOCTH XUMUYECKOIO COCTAaBA CHIPHEBBIX MATEPUAJIOB IIPOLIECCOB BBHIIIABKY YYI'yHA U
CTaJIu.

Poip 1 MecTo MareMaTuuecKol MOJENH MPY ONTUMU3ALMY IIPOU3BOICTBEHHBIX IIPOLECCOB.
Kitaccnueckue 3aga4n ONTUMHA3ALUN.

CrangapTHBIN BU 33]1a4l ONTUMH3ALUH.

[{upoBble TEXHOJIOTHUH B 33J]a4ax ONTUMHU3ALNN TEXHOJIOTUYECKUX MPOLIECCOB.

Buasl 1nudpoBeix TexHOJIOrHH Mmpu 00paboTKe OONBIIMX AHHBIX MPU PEUICHUH 3a]ad ONTHUMHU3ALUH
TEXHOJIOTMYECKUX IPOLIECCOB.

OcoOeHHOCTH HCTIONB30BAHUS PA3JIMYHBIX HHGOPMAIMOHHBIX TEXHOJOTUH TMpH pELIeHUU 3ajad
ONTUMU3ALIVH.

[Topsimok perieHus 3a1a4i ONTUMU3ALUN B METAJUTYPTHH TP UCTIOIb30BAHUHU LIU(POBBIX TEXHOJIOTUH.
CdopmynupoBaTh 3Tambl 33Ja4d  ONTHMHU3ALMM  JIOMEHHOTO IIpollecca C IeNbl0 MaKCHMHU3AIUH
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NPOM3BOJUTENFHOCTH JOMEHHOW meud. OO0ocCHOBaTh TNpHUHATHIE pemeHus. OmnpenenuTs TUI
MH(POPMALIMOHHOM CUCTEMBI JUI PELICHUs JaHHOW 3a7jauil ONTUMHU3ALUY.

— CdopmynupoBarh dTambl 33Ja4d  ONTHMU3ALUMK XHMHYECKOTO COCTaBa CBHIPHEBBIX MAaTEpHUajoB
JOMEHHOTO TpoIlecca C LENbI0 BBIIABKH BBICOKOKAYECTBEHHOro uyryHa. OOOCHOBaTh NpPUHSTHIC
pewenust. OnpeaenuTs TUI UH(OPMALIMOHHON CUCTEMBI JUIsl peLeHHs] JaHHOM 3a/1aui ONTUMH3ALHH.

—  CdopmynupoBath 3Tarbl 3a/1a4d ONTUMH3AIMN POIIECCa BHITUIABKH CTAJIM B KUCIOPOTHOM KOHBEpTEPE C
[EeNbI0 BBITUIABKH HU3Kopochopucrorr cramu. OOOCHOBaTh NpHUHSATHIE pemeHus. OnpenenuTs THI
MHGOPMALIMOHHOM CUCTEMBI JUIs PELICHUs JAHHOW 3a7jauil ONTUMHU3ALUH.

— IlocraButh 3amauy OoNTUMM3AaLUKM pacxofa (eppoCIUIaBOB HA PACKUCICHHE MU JIETHPOBAaHHE CTald B
obmem Bune. ChopMynupoBaTh M 3amucaTth OrpaHHYEHHs] M IENeBYI0 (yHKIHO. BwiOpaTh meTon
pewenust. OnpeaenuTs TUI HH(HOPMAILIMOHHON CUCTEMBI JUIsl pellieH s JaHHOH 3a/1aui ONTUMU3ALHH.

—  HudpoBsie TEXHOIOTUH B 33/1a4aX ONTHMH3ALNUN TEXHOJIOTHYECKHUX TTPOLIECCOB.

—  Buasl mudpoBbIX TeXHONOTHH npu 00paboTKe OONBIIMX JAaHHBIX NMPH PEHICHWH 3a7ad ONTUMH3AIHNN
TEXHOJIOTUIECKUX MPOIECCOB.

—  Oco0eHHOCTH UCMOJb30BAHUS PA3IUYHBIX HHPOPMALMOHHBIX TEXHOJOIMH MpH pelleHUH 3aj1ad
ONITUMU3AIIHH.

[TpuMepHbIe TpaKTUYECKHE 3aJaHNs JJIs SK3aMeHa

HccnenoBaTh XUMHUYECKHH COCTaB MCXOJHOTO CBHIPhS HAa BO3MOXKHOCThH BBHIIUIaBKM M3 Hero 4dyryHa. Jlate

PEKOMEH/AlMU 110 ONTHUMHU3ALUU XUMHUYECKOro cocTtaBa cbipbsi. CdopMynupoBaTh Ledb ONTHUMU3ALMH.

O060CHOBATh NPUHSATHIE PEIICHUSI.

BapuanTt Xumnueckuii coctas JXKPC, %
Fe FeO MnO | S P,0Os5 SiOz AI203 CaO MgO
1 56 10,5 0,5 0,82 | 0,62 9,6 1,2 5,12 1,3

B cucreMe 51eKTpOHHBIX TaOIUI[ C HCIMONb30BaHUEM BKIAIKH «IIOMCK peleHus» COCTaBUTh HMPOTpamMmy
IJTaHA MTOCTABKU CTaJIM OT TPEX KUCIOPOIHBIX KoHBepTepoB natu MHJI3 ¢ Munnmuzanuein obueit croumoctu
MEPEBO30K JUIsl CIEAYIOIIMX YCIIOBUW: KOHBEPTEPHI BBIILJIABISAIOT B CYTKM COOTBETCTBEHHO, 24, 18 u 21
KoBiel co crampto. s MHJI3 tpebyercs, coorBerctBeHno, 15, 17, 9, 12 u 10 koBmIe# craam B CyTKH.
CTOuMOCTb NIEPEBO3KHU OJTHOTO KOBIIIA CO CTallbl0 OT KoHBepTepa k MHJI3 nmpencraBieHs! B Ta0nuIie.
[ToctaBumku [Torpeburenu

1| 2 | 3 | 4 | 5
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1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1

HccnenoBath BIUSHUE TMapaMeTPOB Pa3IMBKU CTAM HA TOJIIMHY CJIOS 3aTBEPJCBIIETO0 METaJlJIa HAa BHIXOJIEC
u3 kpucraiumzatropa MHJI3. OntumusupoBath mpolecC pa3iuBKUA s obecriedeHus Oe3zaBapuilHON
pazmuBku ctaym Mapku 0912C B cissOboByro 3arotoBky cederreMm 900*1700MM, BBICOTY KpHICTAUIA3aTOPA
npuHsTh 0,9 M, BEIMUMHY TIeperpesa mpuHsTh Ha 25°C BbllIe TeMIIEpaTypbl IMKBHAYCA. 3a1a4y COCTABUTD B
cpelie JIEKTPOHHBIX Ta0JHIT

CdopmynupoBaTh OrpaHHUYEHUS , MPEAEIbl YIIPABISIEMOCTH U LIeJeBYI0 (DYHKIMIO MPU MMOCTAHOBKH 3a7auu
JICTUPOBAHMUSI CTAIH C UCTIOJIB30BAHUEM JIUTATYP. 3a/1a4y COCTABUTh B CPEJIC AIEKTPOHHBIX TAOJIHII
HccnenoBath BAMSHUE U ONTUMU3UPOBATH U3MEHEHUS ITapaMeTPOB JOMEHHOTO Mpouecca Ha TOII nomeHHoOM
wiaBkd. OOBSCHUTH A(D(HEKTHBHOCTh MPUHUMAEMBIX PEIICHHWN. 3a7ady COCTaBUTHh B CpPENE SJICKTPOHHBIX
TadJIMIL

Bapuant 27.1 27.2 27.3 27.4 27.5

Pacxong xokca B 475 450 460 455 470
0azoBoM

[IpousBoauTENBHO 5500 6000 7500 10000 3000

CTb JOMEHHOU
Usmensiem | 6aza 11T, 50 t, 950 Fes | 58,2 | [Mn | 0,6 | M25 | 82,

BE | mpoe Ml 70 1000 K1'56,9 1109 ' | 83,
—— e D n
HpOI/BBOZICTBeHHaﬂ - TEXHOJOI'n4eCKas (l'[pOeKTHO-TeXHOHOFH‘ICCKaﬂ) MpaKTHKa
IK-5.1 [TpoBoautr  tHudpoBoil  aHamU3 1. Ecnu npakTukaHT HampaBi€H Ha IPOM3BOJACTBO, WM MPAaKTUKA MPOXOAUT Ha

TEXHOJIOTMII B METaJUTyprU4e€CKOM
IIPOU3BOJICTBE, UCIIONb3Ys
MIPUKJIIQHBIE TPOTPAMMBI

METATyPruueckoM MPEeaIpUsITUd Mo MecTy paloTsl (y oOywarommxcs Mo 3a04yHOW (opme), JeTalbHO
03HAKOMUTBCS C TPOLEAYPOH TPYAOyCTPOHCTBA, MPaBUIAMU TPYIAOBOH MUCIHMILIHHBI, HHCTPYKIUSMHU TI0
TEXHUKE 0€30ITaCHOCTH, TEXHOJIOTHUECKUMHI WHCTPYKIUSMH T10 TTPOU3BOJICTBY MPOTYKIIMH OTPEACICHHOTO
1exa (1o BO3MOXKHOCTHU C aHAJIM30M PEabHbIX MPOU3BOACTBEHHBIX JaHHBIX, HATPUMEDP, TEXHOJIOTMYECKHX
NacIopTOB IJIABOK U T.IL.).

2. Ecnu oOyuwaromuiics npoxoaut npaktuky Ha 6aze ®I'BOY BO «MI'TY» B naGopatopun




Koo

Hnouxamop oocmudicenus

quuKamop KomMnemeHnyuu OueHOI{Hble cpe()cmea
a
MOJEJIIMPOBAHNS METAJUIYPrUYECKHX IIPOLECCOB, IO 33JaHUI0 IPEnojaBareis MNPUHUMAaTh Y4acTHE B
Hay4YHO-HCCJIEOBATEIbCKON paboTe: O03HAKOMUTHCSA C Tpoueaypod TpynoycrpoiictBa mo HUCy u ¢
TEXHUKOW O€30MaCHOCTH, BBINOJHITh PACUYEThl, HEOOXOAMMBIE Ui OpraHU3alMH SKCIIEPUMEHTOB,
y4acTBOBaTh B MIPOBEJICHUH OIBITOB B HAYYHOM KOJUIEKTUBE CTYI€HTOB U aCIUPAHTOB (B T. Y. 110 CIIEKAHUIO
mUXThl, Ha MoJienu b3V, Ha AIeKTpocTaleIIaBIIIbHEIX 1a00paTOPHBIX MeYax), 00pabaThIiBaTh pe3yIbTaThI.
3. CucremMaTu3upoOBaTh MOJYYCHHBIA MaTepUal, MOATOTOBUTH OTUET.
IIpousBoacTBeHHAs - NPEeAAUIIOMHAS NPAKTHKA
IIK-5.1 [TpoBogut  mmdposoit  ananus | [IpoBecTH MUPPOBOI aHATN3 TEXHOJIOTUYECKOTO MPOIlecca B COOTBETCTBUH ¢ TeMoii BKP

TEXHOJIOTUI B MCTAJLNIYPIru4eCKOM
IIpOU3BOJACTBEC, HCIIOJIb3YA
IPUKJIAAHBIC ITPOIrPpaMMBbI

[{udpoBast Moaens IPOU3BOJICTBA B COOTBETCTBUU ¢ Temoii BKP
[TapameTpbl MOCTPOEHUSI MATEMATHYECKOW MOJIENN MPOU3BOACTBA B COOTBETCTBUM ¢ TeMoii BKP
I{enp, orpaHndeHys ¥ napaMeTpbl ONTUMHU3ALMN TEXHOJOTHYECKOro Mponecca B COOTBeTCTBUM ¢ Temoil BKP

ITK-6- CnnocofeH oCcyliecTBIATh YIPABJIeHHE TEXHOJIOTHYECKHM MPOLECCOM I0 MOJIYYEeHHI0 MeTALIYPru4ecKoil MpoxyKIuu

Pas3paGoTka

M (POBLIX ABOHHUKOB B METAJLIY

M

I1K-6.1

OcymecTBisier yIpaBJICHHUE
TE€XHOJOTMYECKUM IPOLECCOM IO
MOJIyYEHUIO  METaJUlypru4ecKon
MIPOTYKIIUH

IlepeyeHb TEOPETUYECKUX BOIIPOCOB

[TpuBenure 1uuppoBbIE MOJENIM KOHTYPOB PpETYJIUPOBAaHUS C 3aMKHYTBIM U Pa30MKHYTHIM KOHTYPOM
CaMOHACTPOUKH.

[Tepeuncnure ciocoObl MAaTEMAaTUYECKOTO OMUMCAHUS TEXHOJOTUYECKUX CUCTEM YIPABIEHUS U UX 3JIEMEHTOB.
[{udpoBbie MOJEIN 3aMKHYTBIX CUCTEM pEerylnpoBaHus. [[puHIMIIBI HCIIONb30BaHUE LU(POBOTO IBOMHUKA B
3aMKHYTOM KOHTYpE PEryJIupOBaHuUs.

[{udpossie MoJeNIN NBYXKOHTYPHBIX CHCTEM YIpaBieHHs mpoueccoM. IIpuHimn paboThl ABYXKOHTYPHBIX
cucreM U hopMupoBaHue MUGPOBOM TEHU B ITUX CHCTEMaX.

Mogenu Tuna «BXO0J-BBIXOJ», CTPYKTYpa MOJIENIH, ONpEeAeIeHUE U 3alliCh NepeAaTOuHbIX (YHKIMHA MOJIEIH.
Hcnonp30BaHne MOJENH «BXOA-BBIXOI» HPU MPOEKTUPOBAHMM HU(GPOBBIX JBONHHKOB TEXHOJOTHYECKOIO
nporecca.

Crpykrypa uudponoro nBoitHrKa nocrpoeHHoro Ha ocHoBe MTHC.

[TpakTnueckue 3aanus

PaccmoTpuTe noBeseHre CUCTEMBI M COCTaBUTh MOJIEIb IU(PPOBOro ABOMHKKA MpoIlecca HAMOJIHEHUs 0aka B
BUJIe JUHEHHOro AuddepeHnanbHOro ypaBHeHHs Ui BYX BapHaHTOB Ipolecca.. [IponsBectu uncieHHoe
penieHre nojayyeHHoro quddepeHIaabHOr0 ypaBHeHHUSL.
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Jns 3amaHHON CTPYKTYPHOU CcXeMbl HU(POBOrO JBOWHUKA HEKOTO JUHAMHYECKOTO Ipollecca MPUBEIUTE
MaTEeMaTHYECKOE OMMCAHUS €T0 MOBEICHUS B ONIEPaTOpHO hopMme

x(1) 1 1 vt
C Q TP+ TP

TP+l

Jyist 3aTaHHOM MOJICIT CHCTEMBI B MATPUYHOH YITPaBIsIeMO (hopMe TIOTydUTe MOJICINb B OTIEpaTOpHOM hopme
U 3aIlUIIATE CUCTEMY Pa3HOCTHBIX ypaBHEHUH 1751 popMuUpoBaHus U(GPOBOTO ABOWHUKA CUCTEMBI

o 1 o 0
Ag=[0 0 1| By=[0f Cy=[3 4 1]
40 38 11 1

[IpuBenure mnpuMep peaau3allid pPErPecCUOHHONW HeHpoceTeBOM Moaenu 1upoBOro JIBOMHMKA,
HacTpauBaeMoi (00y4aeMoil) Mo FKCIepUMEHTAIbHBIM JJAHHBIM Ipoliecca.

Cdopmupyiite anropuT™ YUCIEHHOIO MOJIEIMPOBAaHHE Ipolecca il HU(POBOro JBOMHHMKA MHEPLHUOHHOTO
3BeHa 1-0ro nopsijka co CTpyKTypHOI cxeMoit

¥(1)

x(1) 1 yit)
e —

Tp+l

Jlnst cucteMbl YWCICHHBIH ypaHEHWH OMUCHIBAIOMIMX JTUHAMHUKY HH(QPOBOTO JABOWHUKA, 3aaHHBIX B
peKkypeHTHOM dopme pa3paboTaiiTe aqrOpUTM BBIYUCICHUN. Peanu3yiiTe anropuT™M U MONYIUTE PEIICHHS B
Bujie rpaduka GyHKIUU
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h
Yoin) = > ‘(Xi+1 = Yaiy — 2Yag) ) + Yo

Yy = h- Yoy T Ya

BeimonnuTe peanuzamnuio Moaenu nugposoro aBoiHuKa B Scilab. [ToxydnTte mepexonHbie Iponecchl B HEM.

) )
/ i

|

lepaB.ﬂeHne TEXHOJIOIHYCCKUMHU MpouHeCcCaMM NPOU3BOACTBA YYyIr'YHA B IOMCHHBIX IeYax

I1K-6.1

OcymiecTBisieT yIpaBiIeHHe
TEXHOJIOTHYECKUM TIPOIIECCOM TI0
MOJYyYEHUI0  METaJUlypru4ecKon
MIPOTYKIIUH

IIpumepHbIe TEOpeTHYECKHE BONPOCHI 1JIsl IK3aMeHa:

—  YnpaBiieHHE CUCTEMOW OXJIaXKJACHUS JIOMEHHBIX MTEYEH.

—  YmpaBneHue IpoIeccoM OCTAHOBKH JOMEHHOW I€YH IS CMEHBI BO3IYIIHON (ypMBI.

—  YipasieHue CUCTEMOM OYUCTKH KOJIOIIHMKOBOTI'O Ta3a.

—  Tunsl Bo3nyxoHarpeBaTeneil JomenHo neun. [IpuHuun paboTsl. YpaBieHue cucTeMoi paboThl 6J10Ka
BO3JlyXOHAarpeBaTelIe.

— JlutenHbi 1BOp JOMEHHOM neun. Ha3HaueHue. YnpaBieHue MpoueccaMmu BhITYCKa KUIKAX MPOAYKTOB
IIJIaBKHU.

—  YipasieHue CUCTEMOH IHUXTONOAYH.

—  YipasieHue TEIIoBbIM COCTOSTHUEM JOMEHHOU ITeYn

—  VYipasieHue IpoLeccoOM pacipeIeIeHus IUXThI 10 CEUEHUIO U OKPYKHOCTH KOJIOIIHHKA.

—  YmpasieHue npoueccoM 3ayBKU JOMEHHOU TEYH.

—  VYmpasneHue mpolecca razopacipeieseHus B JOMEHHOM MeYH.

—  YmpasneHue nporueccoM 3arpy3kd JOMEHHBIX MTeUeH.

—  YmpaBieHue npoueccoM BBITYCKA U PA3AECIICHHS NPOAYKTOB IIABKU.

—  YmpasieHue npoueccoM IPOBEACHUS PEMOHTOB Ha JOMEHHOMU ITE€YH.

—  VYnpasneHue paboToi TOMEHHOH €4 B MOMEHThI BOSHUKHOBEHHMSI paCCTPOMCTB X0/1a.

IIpumepHble NpaKTHYECKHUE 32IaHNUS ISl IK3aMeHa:




Koo
UHOUKAMOP
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea

— Ilo mpexacraBiaeHHBIM UarpaMMaM OMPEACIIUTh TUIT PACCTPOMCTBA X0J1a TOMEHHOW MeYH. YKa3aTh BpeMsi

HACTYILIEHUS paccTpoiicTBa. ONpeneuTh TEXHOIOTHYECKHE PELIEHUS IS yCTPaHEH s pacCTPONCTBA
Bt v

— Ilo mpencraBieHHON cXxeMe ONPEeAEeTUTh TUII BO3MOKHON aBapUU U METO/IbI OE30MaCHOM TMKBUIALINY €€
OCJIENCTBUI

" " — ‘Ef

g T |

- ITo Hpe)ICTaBJ'IeHHOI\/JI CXEME ONPEACIUTD TUITI BO3MOKHOI'O HAPYHICHUA JOMCHHOI'O IMponecca, METO/AbL
JJUKBU AU €TI0 HOCJ'ICI[CTBI/Iﬁ 1 MCPEI 0e30IacHOCTH IIpU JIMKBUAAIIUA HOCJ'ICI[CTBPIfI aBapumn

- —~

=

— Ilo mpencraBiaeHHON AMarpaMMe OMPEACIUTh THIT BO3MOXHOW aBapyy U METOJIbI 0€30MacHON
JIMKBUJAILIUU €€ IOCIEICTBUI
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[To mpencTaBneHHON TUarpaMMe OIpeaeIUTh TUIT BO3MOKHON aBapuH U METO/IbI Oe301acHOn
JUMKBUJALMY €€ MOCIEACTBUN

[To mpencraBneHHON TUarpaMMe ONPEIeIUTh THIT BO3MOXXHON aBapyy U METO/IbI 0€301acHON
JMKBUJALMY €€ MOCIEACTBUI

Omnucatb IIPUHIMIT KOHTPOJIA CX0Ja IIMXTOBBIX MAaTCPHUAJIIOB IO HpeJICTaBJ'IeHHOI\/JI CXEMC

ITo nmpencraBieHHBIM JUarpaMMam OMPENEIUTh TUIT PACCTPOMCTBA X0Ja JOMEHHOM MeUn. YKa3aTh BpeMs
HACTYIUIEHUs paccTpoiicTBa. ONpeieTuTh TEXHOJOTUYECKHUE PEIIeHUs ISl yCTPaHEHUs! pacCTPOMCTBA.




Koo

Hnouxamop oocmudicenus

uHc)uKamop KomMnemeHnyuu OI/;EHOHHble cpedcmea
a
— Ilo mpencraBiieHHBIM AUarpaMMaMm OIPEACIIUTH THUII pACCTPOMCTBA XOAA JOMEHHOM Me4n. YKa3aTh BpeMs
HACTYIUIEHMsI paccTpoiicTBa. ONpeneanTb TEXHOJIOTUYECKUE PELIEHUS Ul YCTPaHEHUsI pacCTPOHCTBa
& n:-..-.-.q? e —
g
— llo mpencraBiaeHHBIM AMAarpaMMaM OMPEIEIINTh TUI PACCTPOMCTBA X0/1a JOMEHHOM ITeuH. YKa3aTh BpeMs
HACTYILIEHUS PacCTPOKCTBA. ONpeNenuTh TEXHOIOIMYECKUE PEILCHUS I yCTPAHEHHs PACCTPONCTBA
i, i .
ITpou3BoACTBEHHAS - TEXHOJOrH4ecKas (IPOEKTHO-TEXHOJIOTHYeCKas) MPAKTHKA
[1K-6.1 OcyuecTBisier yIIpaBJICHUE 1. Ecnu  mpakTUkaHT HampaBlIeH Ha IPOM3BOJACTBO, WM IPAaKTUKAa IMPOXOJUT Ha

TEXHOJIOTHYECKUM IIPOLECCOM I10
MOJIyYEHUI0  METaJUIyprU4eCcKOon

MPOYKLIUH

METAJUTYPIrHUeCKOM HNPEANpUATHH MO MecTy paboThl (y oOyyaromuxcs Mo 3a04HOM (opme), IeTaabHO
03HAKOMUTBCS C TPOLEAYPOH TPYAOYCTPOHCTBA, MpaBUIAMU TPYIAOBOH TUCIMILIMHBI, HHCTPYKIUSMHU TIO
TEXHHUKE 0€30MacHOCTH, TEXHOJIOTUIECKUMHU WHCTPYKIMSAMH TI0 TTPOU3BOJICTBY MPOIYKIIMH OIPEIEIEHHOTO
1exa (1o BO3MOXKHOCTH C aHAJIM30M PEaJbHBIX MPOU3BOJCTBEHHBIX JAHHBIX, HAPAMEP, TEXHOJOTHYECKUX
MaCIOPTOB IJIABOK U T.II.).

2. Ecnu oGyuwaronuiics npoxoaut npaktuky Ha 6aze ®PI'BOY BO «MI'TY» B naGopatopun
MOJICIMPOBAaHUST METAUTyprHYecKUX IPOLECCOB, MO 3aJaHMI0 TpernojaBarens NPUHUMATh y4yacTHe B
Hay4YHO-MCCIIEeI0BATENbCKONH pabdoTe: O03HAKOMHUTBCS € Mpoueaypoil tpyaoycrpoictea mo HUCy u ¢
TEXHUKOM O€30MacHOCTH, BBINOJHATH pacueThl, HEOOXOAWMBIE JUIsI OpraHU3alMH AKCIEPHUMEHTOB,
y4acTBOBaTh B MPOBEJICHUH OMBITOB B HAYYHOM KOJUIEKTHBE CTYJCHTOB M aCHUPAHTOB (B T. Y. 110 CIIEKAHUIO
muXThl, HAa Mojienu b3V, Ha a5ekTpocTanemiaBIbHBIX JTA00OPATOPHBIX Tedax ), 00padaTeiBaTh pe3yabTaThI.

3. CucremMaTu3upoBaTh MONyYEHHBIH MaTepUall, TOATOTOBUTH OTUET.

ITpousBoacTs

CHHaA - NPCAIUILVIOMHAA NMPAKTUKA
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quuKamop KomMnemeHnyuu OueHOI{Hble cpe()cmea
a
[1K-6.1 OcyuecTBisier ynpasienue | CiocoObl ynpaBieHHs TEXHOJIOTHUECKUM MPOLIECCOM B COOTBETCTBUHU ¢ TeMoii BKP

TE€XHOJIOTMYECKUM IPOLECCOM IO | YIIPaBIIEHNUE TEXHOJIOTHYECKUM IIPOLECCOM B IIEPHOJ HAPYLICHHS TEXHOJIOTUU
NOJIyUEHUIO  MeTajuryprudeckoi | [IpyumHel HapylieHHs TEXHOJIOTUYECKOTO MIpoLiecca, ClI0CO0b! yCTPaHEHUS

MPOIYKIIMH




