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7.1 ®OHJ OLIEHOYHBIX CPEJICTB JIJISI IPOBEJIEHUS IIPOMEXYTOUYHOM ATTECTAIIUA
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Oyenounvie cpedcmaa

YHUBEPCAJIBHBIE KOMIIETEHIIUH

YK-1 -Cnocoben OCYIIECTBJATH IMMOUCK, KpI/ITI/I‘leCKI/Iﬁ AHAJIU3 U CUHTE3 an)opMamm, NPUMEHSATD CHCTEMHBIH MOAXO0/ JJIsl peuicHus MOCTABJICHHBIX

3agav

Duiiocopus

VK-1.1

AHaJIM3UPYET 3a/1a4y, BBIICISA ¢¢
0a30BEIC COCTABIISIONINC,
paccMaTpUBacT M Ipejjiaraet
BO3MOJKHBIC BApHAaHThI PCIICHUA
ITOCTaBJICHHOM 3aa4M, OI[CHUBAs
X JOCTOMHCTBA U HECAOCTATKN

Ilpumepnvie npakmuyueckue 3a0anus:

1. Mpoananm3upyiite pasmeinuienus b. Paccena, u BeisiBUTE, 4TO 0011eT0 y GUIIOCOPUH C PETUTHEH W HAYKON
U B yeM crenuduka e€ npeaMera U MecTa B 1yXOBHOM >KHU3HU:

«®Dunocodusi, Kak s OyAy NOHUMATh 3TO CIIOBO, SIBISIETCS YEM-TO MPOMEXKYTOUYHBIM MEXKIy TEOJIOTHEH U
Haykoil. [lonoGHO Teonoruu, oHa COCTOUT B CHEKYJSALMSAX IO MOBOJY HPEIMETOB, OTHOCUTEIBHO KOTOPBIX
TOYHOE 3HAHUE OKAa3bIBAJIOCh /10 CHX IOpP HEIOCTHKHMBIM; HO, MOJAOOHO HayKe, OHA B3bIBAET CKOpEE K
4eJI0BEYECKOMY pa3yMmy, 4eM K aBTOPUTETY, Oy[b TO AaBTOPUTET TPAJULMU WIM OTKpOBeHHs. Bcé€ Tounoe
3HaHUE, 10 MOEMY MHEHHUIO, IPUHAJICKUT K HayKe; BCE JI0IMbl, IOCKOJbKY OHM IPEBBIIIAIOT TOYHOE 3HAHUE,
OpUHaAIexaT K Teosiorud. Ho Mexy Teonorueit u Haykoit umeercss Huubs 3emiisi, moaBepraromiascs aTakam ¢
o0eunx cTopoH; 3Ta Huubs 3emitst u ecTh puinocousi».

2. IIpounTaiiTe BONpOCH U JAWTE Pa3BEPHYTHIE OTBETHI:

1) Uem, mo-BameMy MHEHMIO, MOXXHO OOBSICHUTb, YTO MMEHHO (Quiocodusi mpuuuia K HEOOXOAWMOCTH
MOCTaHOBKHM OCHOBHOT'O BoIpoca (unocodun?

2) UTo 10IKHO CITY>KUTh OCHOBaHHEM JIJisi (HOPMYJIUPOBKH OCHOBHOTO Bompoca dusocopuu?

3) Kak B camoii mocTaHOBKE OCHOBHOI'O BoIlpoca (uiocopuu oTpaskaeTcs MHPOBO33pEHYECKas MO3MLHUs
¢dunocoda?

4) Yem 00BsACHUTH MHOTOOOpa3ue U pa3HOOOpazne MOCTAaHOBKU 3TOT0 Bompoca?

3. CooTHecure:

1) OcHoBHbIE pa3fensl GpUIocoGUU U MPeIMET UX U3YUEHUS;

2) OcHOBHBIE THIIBI MUPOBO33PEHHUS U OCOOEHHOCTH;

3) OcHoBHbIe IKOJIBI (hrstocoduu (HarpaBIeHHs) U MTPEICTABUTEINH,

Ilpumepnvie mecmoegwie 3a0anus:

HaiinuTe npaBuibHbBIN OTBET U OOOCHYITE €ro:

1. [Touck 1 Hax0XKI€HUE BCEOOITNX OCHOBAHUN OBITHS CUUTACTCS MPEIMETOM:

A) punocodun
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b) nayku

B) penurun

I') uckyccrBa

2. I'ymanuctraeckas GpyHkus GuiaocoGuu COCTOUT B TOMOITY UHIAUBUITY:

A) oOpecTy NO3UTUBHBIN U TIIyOMHHBIN CMBICT KU3HU

b) opueHTHpOBATHCS B KPU3UCHBIX CUTYAIUSIX

B) pa3zpabatbiBaTh HOBBIE CTPATETHH OTHOIICHHUS YEIOBEKA C IPUPOION

') u3MeHeHuu anmapaTa 4aCTHBIX HaYK.

3. CoBokynHOCTh HanOoJiee OOIIMX B3IJISA0B HA MUP U MECTO B HEM YEJIOBEKA — ATO ........

4. Pa3HoBHIHOCTD Heann3Ma, YTBEpKIAIOIIasi 3aBUCUMOCTh BHEIIIHETO MUPA, €T0 CBOWCTB U OTHOIICHHIA
OT CO3HAHUS YeIOBEKa:

A) nTUMaNeKTUYECKUMA

b) cyObexTHBHBII

B) nenocnenoBaTenbHbIN

I') oObexTuBHBIN

5. [IpencraBnenne o 6ore, Kak MUPOBOM pazyMe, COTBOPUBIIEM IPUPOAY, HO HE BMEIIUBAIOIIEMCS B €€
ObITHE:

A) MOHU3M

b) moHoTEN3M

B) nanTensm

I') neusm

6. ®dunocodust cmocoOCTBYET POPMUPOBAHUIO Y UEIIOBEKA MIPEICTABIICHUS O IIEHHOCTSIX — B TOM COCTOUT
byHKLSA:

A) MeToaooruuecKast

b) BocniuTarenbHas

B) akcuonornueckas

I') npakceonoruueckas

7. dunocodckast MO3UIHSL, TPEIIOIATAOIIAsT MHOXKECTBO UCXOIHBIX OCHOBAaHWH M Hadasl OBITHS:
A) mropanusm

b) neusm

B) nanreusm

I') pensiTuBU3M
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8. OmyiieHre U BOCIIPUATHE €CTh OCHOBA U TJaBHas (hopMa JJOCTOBEPHOTO IMO3HAHUS, YTBEPIKIALT:

A) uppanroHaIu3mM

b) arnoctunusm

B) panmonanusm

I') cencyanuzm

9. Merononoruueckuii MPUHLMUI, 3aKIIOYAIOMIMNACA B MPU3HAHUM OTHOCUTENIBHOCTH, YCJIOBHOCTH U
CyOBEKTUBHOCTH ITO3HAHUS:

A) penATHBU3M

b) cencyanuzm

B) ckenrtuiusm

I') pauronanusm

10. dunocodckoe yueHne, yTBepKaaroliee paBHOIIPaBUE IBYX MIEPBOHAYAT — MATEPUATBHOTO U JYXOBHOTO —
9TO ......

YK-1.2

Ornpenenser, UHTEPIPETUPYET U
paHXxupyeT nH(OPMaLHIO,
TpeOyeMyIo JIsl peIICHUS
IMOCTaBJICHHOM 3a7a4H;
OCYIIECTBIISICT TMTOUCK
uH(OpMAIUHU TI0 Pa3IUYHBIM
THIIaM 3aIIPOCOB

Ilpumepnvie mecmoswie 3a0anus:

HaiinuTe npaBuIbHBIN OTBET M OOOCHYHTE €ro:

1. I3MeHeHne MHANBUIOM WJIU TPYIIION MECTa, 3aHUMAeMOr0 B COLIMAIBHOM CTPYKTYpPE — 3TO COLUAJIbHAS .....
A) nuHaMuKa

b) cratuka

B) moOunbHOCTH

I') crparudukanus

2. CtpykTypa ol1iecTBa M OTAEJIbHBIX €ro CJI0€B, CUCTEMAa NMPU3HAKOB COLMAIBHON AudQepeHunanum — 370
COLIMAJIbHAS . ...

A) cTpatudukanus

b) nunamuka

B) craruka

I') onTonorus

3. ®yukuus couuanbHOM ¢Qumocoduu, MOTOKEHUS KOTOPOH CIIOCOOCTBYIOT MPEABHACHUIO TEHAEHIUI
pa3BUTHs 00IIIECTBA:

A) MHpOBO33peHUECKast

b) merononoruueckas

B) nporaoctuueckast
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I') rymanucTuueckas

4. OOuiecTBO — OpPraHMYECKOE E€IWHCTBO BCETr0 YEJIOBEUECTBAa WJIM KAaKOH-IHOO ero 4acTH, 00beIWHEHHBIX
uzeei «BCeoOIero Coraacus», CYMTal:

A) O. Konrt

Bb) I'. Cniencep

B) JI. Yopn

I') K. FOur

5. @unocod, BriepBbie yHOTPEOUBIINI TEPMUH «COLIHUOJIOTHSI» — ......

6. Ha ocHoBe comumanpHBIX JeWCTBUI (IeNepalliOHANBHBIX, [EHHOCTHO-PAlMOHANBHBIX, a(()EeKTUBHBIX,
TPaIULIUOHHBIX) (POPMUPYIOTCS OOJIee CIOKHBIE COIUAIBbHBIE (OPMBI — COLIMATBHBIE OTHOIICHUS, CYUTAET:

A) M. Bebep

b) I1. Copokun

B) JI. Yopn

') I'. Cniencep

7. CoumanbHble (DaKThl MOIPA3ACISAIOTCS Ha (PAKTHI KOJUIEKTUBHOTO CO3HAHUS (MICH, YYBCTBA, JIETCHIIBI,
BEPOBAHMSI, TPAJAUIIMH MOpAIBbHBIE MAKCHMBI M BEPOBAaHUS, MOpAIbHBIE HOPMBI U IOPUANYECKHE KOJEKCHI
MOBEJICHUS, SKOHOMHUYECKHE MOTHUBBI M HMHTEpECHI JII0Jiei), 1 Mopdosornueckue (GpaxTbl, odOecrneunBaronye
HOPSZIOK M CBSA3b MEXIY WHIMBUAAMHU: YHCIEHHOCTh M IUIOTHOCTH HAaceleHus, (opMa KWIHIIa,
reorpagpuueckoe NojJ0XKeHHue, CUUTAET:

A) M. Bebep

b) I1. Copoxun

B) JI. Yopn

I') 3. lropkreiim

8. @akTop, SABISAIOMUNUCS BAXHEHIINM CoJepKaHUEM OOIECTBEHHOTO OBITHUS JIIOJIeH, COTJIacHO
MaTepHATUCTUYECKOMY TOHUMAHHUIO UCTOPUH — ......

9. OO01IECTBO COCTOUT M3: a) COIMATBLHON CTPYKTYPHI (CITOCOO BOCTIPOM3BO/ICTBA CONMAIIBHBIX OTHOIICHHH); 0)
COLMAIbHBIX 00BIYaEB U MHCTUTYTOB B) 00pa3LlOB MBICJIEH M YyBCTB, Oa3upyrolLIiecs Ha 00bIYasx, CYUTal — ...

A) M. Bebep

b) I1. Copoxun

B) A. Peaxnudd-bpayn
I') O. Jlropkreiim
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10. Konnenmusi, yTBep K 1aro1ias, 9To HCTOPHIO TBOPUT NMPUBHIETUPOBAHHOE MEHBIIIMHCTBO, HA3bIBACTCH ...
Ilpumepnvie unousudyanvhoie 3a0anus:

CocraBbTe rioccapuii o cienyromum reMam: «dunocodcekas kapTuHa Mupay, «OCHOBHBIE pa3aesbl
dbunocodun», «OCHOBHBIC IKOJIBI U HanpaBiieHus prtocopuny, «JpeBHeBocTouHas pritocodusy,
«AnTtnunas gunocodpus», «CpenneBexopas punocodusy», «dunocopus snoxu Bozpoxaenus», «dunocodus
Hosoro Bpemenu u snoxu [IpocBemenus», «Hemenkas kiaccuueckas guiocodusi», «Punocodust
Mapkcu3May, «Pycckas grmnocodusi», «CoBpemenHas 3anaaaas punocopusy, «[Ipodrema ObITH,
«[Ipobnema nozHanusy, «IIpobrema nneaapHoroy», «Yenosek», «KynpTypa v IMBUIN3ALINY.

YK-1.3

[Ipu o00paboTke wuHPpOPMALIUH
ornuyaer (akThl OT MHEHH,
MHTEPIPETALUH, OLICHOK,
dbopmupyeT cOOCTBEHHBIC MHEHUS
U CYXKICHUS, apryMEHTHPYET
CBOM BBIBOJIbI M TOUKY 3pEHUS

Ilpumepnvie npakmuyeckue 3a0aHuA 014 IK3IAMEHA:

[IpounTaiite 1 MPOKOMMEHTUPYHTE BBICKA3bIBAaHUS, APTYMEHTUPYUTE CBOU OTBET.

1. «M3 HUYero HUYTO HE MOKET BO3HUKHYTh, HU OJIHA BEIb HE MOXKET MPEBPATUTHCSI B HUUTO» (JleMOKpHT).
CrankuBaeTcs i1 COBPEMEHHBIH YesioBek ¢ mpodsieMoit Obitus? O0nanaeT U BUPTYAIbHOCTh ObITHEM?

2. AOcoitoTHOE OOJBIIMHCTBO MCTOPUKOB CUUTAET, 4YTO NpucoequHeHue Hosropoga k MockoBckoit Pycu
ABJISUIOCH POTPECCUBHBIM SIBJICHHEM: CO3[aBajoCh IEHTPAJIM30BAaHHOE PYCCKOE TIOCYAapCcTBO, U BCE
CJIaBSHCKHUE 3€MJIM Ha/I0 ObUT0 00beAMHNTE. C 3TUM MOXKHO COTJIacHThCsA. HO Beab OTHOBpEMEHHO ¢ TeM Oblia
MIOXOpPOHEHA pecIyOIMKaHCKash MOJENb NMPaBICHUs — BaKHEHIIee JeMOKpaTUYecKoe JOCTHKEHHE B PYCCKUX
KHsDKecTBax M 3eMiisix. Kak cooTHOcuTCS 00111ee U YHUKAIbHOE B )KU3HU COBPEMEHHOIO YeJloBeKa?

3. «YToOBl HE TOBOPHUIM IMECCUMMCTBI, 3€MJII BCE K€ COBEPLIEHHO NPEKpacHa, a MOJ JYHOI M IPOCTO
HenosTopuMa» (M.bynrakos). Pazym — 310 Benuuaiiniee 6s1aro win Benuyaiiiiee NpokisTHE yenoBeka?

4. «Bcskuii TpyAsIIuics HAXOIUTCS B COCTOSHUU BOWHBI C Maccoil M HeOmarokemaTeleH K HEW B CHITY
JUYHOTO MHTepeca. Bpau jkemaeT cBOMM corpakaHaMm J0OpbIX JUXOpaloK, a MOBEPEHHBIN JOOpPHIX TSHKO B
KaXJ10i1 ceMbe. ApXUTEKTOpY HYKeH J00pbIii moXkap, KOTOPbIH npeBpaTHil Obl B Menes J00pyro yacTb ropoja,
a CTEKOJBIIMK KelaeT M00poro rpaja, KOTOpblii pa3dun Obl Bce crekia. [IopTHOM, CamoXKHHK KENTaroT
nyOJIMKe TOJIBKO MaTepuil HEMPOYHOU OKPAaCKU M O0YBU U3 IJIOXOH KOXKM C T€M, YTOOBI M3HAIIMBAINA BTPOE
Oompiie, paau 6mara Toproian» (LLI.Dypre) O kakoit 001IECTBEHHO-YKOHOMUYECKON (popMaIiuu UieT pedn?
W3MeHNUINCh I HaMEpEHUsI COBPEMEHHOIO 4enoBeka? YeM BbI3BaHbl AT HAMEPEHMs — «ypHOI» IPUpPOI0i
YyeJioBeKa WM 00bEKTUBHBIMU 3aKOHAMU UCTOpUU?

5. «XpoMoii CyTHUK MOKET OOOTrHaTh CKaKyHa Ha JIOIIaaW, eciu 3HaeT kyaa uaru» (P.bakon) YUto 3T0
o3Hauaetr? Kakue npoOieMbl B )KU3HH COBPEMEHHOI'O YEJIOBEKa BO3HUKAIOT MIPU ONPEIEICHUN TaKOTO MyTH?

6. «Ecin Ob1 Marepust Hee Obula Obl BEYHOM, JJAaBHO OBl BECh CYIIECTBYIOUIMH MHUpP COBEPILIEHHO B HUYTO
npespatmwics (cropatot aposa)» (Jlykpeuuit Kap). CBoboneH i1 COBpeMEHHBIM 4eloBeK OT cyOcTaHuuu?
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MoskeT 11 He3HaHUE O €€ CYLIECTBOBAHUU CIIYKHUTh ApIYMEHTOM €€ HEHYKHOCTHU?

7. «HorNma ny4dmuii croco® moryOuTh 4eloBeKa — 3TO MPEAOCTaBUTh €My caMOMy BBIOpaTh cyabOy» (M.
BynrakoB). B ueM ci10HOCTH CBOOOBI /11 COBPEMEHHOTO YeioBeKa?

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

9. Uro MOXHO MPOTHUBOINOCTABUTH MOJOOHBIM paccyxkleHusM? B kakoil mMepe NpHBEICHHBIC aPTyMEHTHI
000CHOBBIBAIOT BBIIBUTAEMBIH Te3uC?

MHorue 3amnagHbie COIMOJIOTH, PUHAISKAIINE K YUCITY CTOPOHHHKOB KOHLEHIIMH 3JUTHU3M, YTBEP)KIAIOT,
YTO HAapoJ HE MOXKET YIpPaBISATh OOIIECTBOM, IOCKOJIbKY OH, BO-TIEPBBIX, HEKOMIIETEHTEH B IOJHMTHUKE,
OKOHOMHKE M JIPYTHX 00JacTSX; BO-BTOPBIX, MACChl, KaK MPABWJIO MHEPTHBI, & aKTUBHOCTH IMPOSIBJISICTCS B
dopme OyiicTBa, pa3pylleHHS OCHOB OOINECTBa; B-TPEThUX, YIpaBlieHHWE OOIIeCTBA MaccaMu Hapoaa
TEXHUYECKH HEBO3MOKHO, ITOCKOJIBKY BECh HapOJ HE MOXKET 3acelaTh B KaOMHETE MUHHUCTPOB, B MapIaMeHTe,
TaK 4TO HEU30EKHO MPHUXOAUTCA BHIOUMpATh €ro MpeiCTaBUTENEH, a 3TO yKe ompeseseHHbl oToop. Takum
00pasomM, JJis yIpaBJIeHHUs] OOIIECTBOM HEOOXOaUMa TPpyIIa MOArOTOBICHHBIX, TAIAHTINBBIX, KOMITETEHTHBIX
JIFOJIEH, T.€. DJIUTA.

10. «3HaHue, OTAEIEHHOE OT CIIPABEIMBOCTH U IPYTOil 10OPOAETENH, IPEACTABIAETCS IITyTOBCTBOM, a HE
myapocteio» (Cokpart). B uem cnienuduka ¢punocodhun? Uto Takoe MyapOCTh U Kak COOTHOCSTCS dumocodust
Y MyJpOCTh?

IIpoaBukeHre HAYYHOU MPOAYKIMH

VK-1.1 Ananusupyer 3ajady, Bblienss ee | Teopemuueckue 6onpocul:
0a30BbIE COCTABIIAIOLIHE, 1. Cucrema puHAHCUPOBAHMS MHHOBALIMOHHOW AEATEIILHOCTH B PA3IMUHBIX cepax KU3HEACATEIbHOCTH.
PAacCMATpPHBAET U MPEUIaracT 2. lpuHuume!, GopMbI 1 METOIHI PUHAHCHPOBAHUSI Haquo-TeXHfmeCKoﬁ NpOJyKUMH.
BO3MOYKHBIE BADHAHTBI PELICHHS 3. IloHsiTHE ¥ SKOHOMHUYECKOE COJEPAKAHUE PE3YIbTATOB HAYUHOW U HAyYHO-TEXHUYECKOH JesITEeIbHOCTH.
[IOCTABJICHHO# 3a1a4¥, OLCHUBAS 4. DKOHOMHUYECKHUE MTOKA3aTEIH, XapaKTEPH3YIOLIHE HayTHYIO NeSTEIbHOCTD.
5. Kinaccudukanusi HayYHO-TEXHUYECKOU MPOILYKIIHU 10 SKOHOMHUYECKUM KPUTEPHUSIM.
HUX TOCTOMHCTBA U HEAOCTATKU
6. lcrounnku (hMHAHCUPOBAHUSI HHHOBAITUOHHBIX MTPOCKTOB.
7. ®opMbl (PMHAHCUPOBAHUS MHHOBALIMOHHOM IESTEIBHOCTH.
8. @opMBI TOCYAapCTBEHHON MOAAEP>KKH HHHOBAIIMOHHON A€ATEIbHOCTH.
9. Cpencrea U METOJIBI CTUMYJIMPOBAHHUS COBITA TPOYKITUH.
10. Opranu3anys 1 IIaHUPOBaHKUE IPOJBM)KEHUS TOBApa U ITyTH €T0 COBEPILIEHCTBOBAHUS.
11. CpencrtBa 1 METOIBI CTUMYJIMPOBAHUS COBITA MTPOAYKIIHH.
12. T'ocynapcTBeHHast peTUCTpAIlHsl HAYYHBIX PE3yIbTAaTOB
yK-lZ Onpenem{eT, HUHTCPHPCTUPYCT U Hpakmuqecxue 300aHUS:
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pamKxupyer HHPOPMAITHIO, [ToxnroroBka (Hanucanue) pedepaToB Ha NPEUIOKEHHbBIE UM CAMOCTOSITEIbHbBIE TEMATHKH:
TpeOyemyIo sl peleHus 1. IloHsTHe HAyYHOH NESTETHLHOCTH, MIOKA3aTeIH €€ XapaKTepU3YIolne, HICTOYHUKN (PUHAHCHPOBAHUSL.
IIOCTABIIEHHOM 3a/1auH; 2. IlpoGneMsl aHaIM3a PhIHKA HAYYHO-TEXHUYECKON IMPOIYKIHH.
OCYILIECTBIISIET TOUCK 3. HayuHo-TexHW4ecKas MPOAYKIHI KaK TOBap 0COO0TO poAa. §
HHGOPMAIHH [0 PA3THIHBIM 4. Tlpouecc mpoOW3BOACTBA, peai3alii 1 HCTIONB30BAHHS HaYHO-TEXHIYECKOH MPOAYKIMI.
5. Knaccudukanust HayYHO-TEXHUYECKOHN MPOLYKIMU 0 S3KOHOMHUYECKUM KPUTEPHSM.
THITaM 3ampocoB 6. Opranu3zanus 1 IIaHUPOBAHUE IPOABHKEHUS TOBApa U MYTH €r0 COBEPLICHCTBOBAHMS.
7. Cpencrea U METOBI CTUMYJIMPOBAHUS COBITA POIYKIIUH.
8. IpuHiumnel, GopMbl 1 METOABI GUHAHCUPOBAHUS HAYYHO-TEXHHYECCKON MPOAYKIIUH.
9. OcHOBHBIE 3Tanbl NPOJABIKEHHSI HAYYHOTO TOBapa M IYTH €0 COBEPLICHCTBOBAHMS B YCIOBUSIX POCCHIICKOTO pBIHKA
Hay4YHOHU IPOSYKIHUH.
10. ®opmbl rocy1apcTBEHHOM MOAIEp>KKH HHHOBALIMOHHOM NesitenbHocTH B Poccuu.
11. IIpou3BOCTBEHHBIN MPOLIECC U OCHOBHBIE MPHHIIUIBI €70 OPraHU3aIUH.
12. TlopsmoK 1 0COOEHHOCTH BBIIIOJHEHUSI HAYYHO-HCCIEI0BATENBCKUX PA0OT M0 TOCYAAPCTBEHHBIM KOHTPAKTAM.
YK-1.3 [Ipu  obOpabotke wuHpOpMaryu | Téopueckue 3adanusi:
otnnyaer (aKTel OT MHEHHWIA, 1. Pa3paboTaTh KOHIICTIINIO (METOANUKY) CTUMYJTUPOBAHMSI COBITA KOHKPETHOW HAYYHO-TEXHUYECKOHN MPOTYKITUH.
MHTEPIIPETALIHil, oneHok, | 2- Paspaborars KOHIITILIHIO (METoIUKY) ONEeHNBAHKSI 3HAYMMOCTH U TIPAKTHYECKON MPUTOJHOCTA KOHKPETHOM
Gopmupyer coOcTBeHHbIE MHeHMs | MHHOBAMOHHON HPOAYKIIMH. .
W CYNICHWS, apryMEHTHPYeT 3. CpaBHUTH CTAOWIIbHBIA 1 MTHHOBAIIMOHHBIN MPOU3BOACTBEHHBIE ITPOIIECCHI.

CBOM BBIBOJIbI U TOYKY 3PCHUS

4. OnncaTh BUBI IPOJBMKEHNS HAYYHON TMPOAYKIIMN HA PBHIHKE.
5. AHanmuTHdeckuil 0030p HAyYHO-TEXHUYECKOH monmutuku Poccun.
6. OdopmieHne METOAMKH aHAJIM3a MATCHTHON JOKYMEHTAIMU M IPOBEIEHHsI MATEHTHOTO MOKCKA.

YK-2 Cnioco0eH onpeaejsiTh KPYr 3a/1a4 B paMKaXx MOCTABJIEHHOM 1eJIM U BLIOHPATh ONTHMAJIbHbIE CTIOCOOBI UX pelIeHusl, HCXO0/sl U3 AeHCTBYHOIIHX
NMPaBOBBLIX HOPM, HMEIOIIUXCSH PECYPCOB U OTPAHUYEHHU I

IIpoexkTHast NeATEJBHOCTH

YK-2.1 Onpenensger Kpyr 3a7a4 B paMmKax N
pel pyr3an p —  Jranbl Hay4yHoro ucciaenoBanus. [logpooHo 00 00beKkTHOM 00/1acTH, 00BEKTE U MIpeAMeTe
MOCTaBJICHHOM 11€JI U Tpe/ijIaraer
ucciaenopanus. [lpusecTn npumep.
CIocoObI UX pellIeHus U
— Jranbl Hay4yHoro ucciaenoanus. IlogpooHo o Teme ucciaenosanus. [lpuBecTn npumep.
0’KHMJIa€MbI€ PE3YIIbTATHI; 06
- Hay4YHbIe MeTOJbl HAYYHOI0 MCCJIeJOBAHMS.
OIICHUBAET MPEJIOKEHHBIC 3 eHay ¢ MeTon YHUHOTO MCCTIEN0
CIIOCOBBI ¢ TOUKH 3PEHUs ]; MIMPUYECKHE METO/IbI HAYYHOI'0 HCCJIeI0BAHMS.
COOTBETCTBUS IEJIN MPOEKTA MBI MOZICTNpOBAHUA
YK-2.2 [Inanupyer peanuszanuio 3agad B

— CdopmyanpoBaTth TeMy, AKTYaJbHOCTh, THIIOTE3Y, LleJIb, 321241, METOAMKY BO3MOKHOI0
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OTBETCTBEHHOCTH B COOTBETCTBUU
c 3aIIaHUPOBAHHBIMH
pe3yjibTaTaMi W  IPEJICTABISACT
pe3yIbTaThl MPOEKTA, MpPEAIaraeT
BO3MOYKHOCTH WX HUCIIOJIb30BaHUS
W/WTM COBEPILICHCTBOBAHUS

quui;amop KoMnemeHyuu Oyenoynvle cpedcmea
30HE CBOEH OTBETCTBEHHOCTH C HCCJIeIOBAHNS, €CJIM 00bEKTOM HCCJIeI0BAHNS SIBJISIETCS CTAJIeNJIaBUJIbLHOE TPOU3BOJICTBO, a
YYETOM HMMEIIIUXCS PECYPCOB U NpeIMeToM — NeYb-KOBIIIL.
OrpaHUYECHHUH, JEUCTBYIOMNX | —  ChopMyJIHMpOBATH TEMY, aKTYAIbLHOCTH, THNOTE3Y, Ie/Ib, 3212491, METOIHKY BO3MOKHOI0
IIPABOBBIX HOPM HCCJIeIOBAHNS, €CJIM 00bEKTOM UCCJIeI0BAHNS SIBJISIETCS JIOMEHHAS Ne4Yb, a PeIMeTOM — 1yThe.
[IpuHIMITBI TMATHOCTUKU PE3YJIHTATOB MPOEKTHOM JAESITENBHOCTH.
YK-2.3 Beimosiasier 3agaun B 30He cBoeil | [I[pumepHblie mpakTUYECKUE 3a0aHus:

— HcciaenoBaTh KauecTBO KeJIe30PYAHOIO ChIPbS M0 TPeOOBAHUSM TOMEHIIUKOB, 1aTh
peKoMeHIaIuu.

Bapuanr | Fe FeO |Mn |S P Si0, |AlLO; |[CaO |MgO |Il.o.m |kpymHOCT
b
1 56 105 |05 0,82 |0,62 |96 1,2 512 |13 9,56 |-8
2 — - 1- §- 4 25
55 10,2 |0,3 |0,08 |0,09 ! ! ! 10
S 0 2 2
5
3 35 0 0,5 - 1- d- 2- 5 - 3- 1142 |-300
H ) 8 H H 1
1 5 , 3 8 2
4 4 3 6
4 61 2,1 0,6 0,09 |012 |25 032 |08 01 0 5-30

- KauecTBO HCXOTHOTO ChHIPbA IO TpeﬁoBaHmo CTAJENJIABUWIBIIHKOB, ITPH MOMOIIHX CTaHAApPTa
1no00paTh NIMXTOBbIE MAaTEPHAJIbI JIsl CJleyIOLIell MAPKH CTAIH
BapHaHT 33.1 33.2 333 334
MapKH CTaJIH 12X25H3103J1 | 15X18H3MJI | 10I2dBK0 | S355JR

33.5
S355K2

33.6
08I'CIOT

33.7
K60

OcHnosbI Poc

CHIICKOI0 3aKOHOIaTeJILCTBA

YK-2.1

Ornpenenser Kpyr 3a7a4 B paMKax
MMOCTaBICHHOMN e 1 npeajaract
CIOCOOBI UX pelIeHus U
0KUJAaeMBbIE PE3YJILTATHI;
OIICHUBAET MPEI0KEHHBIE
CIOCOOBI C TOUKH 3PEHHUS
COOTBETCTBUS 1I€JIH MTPOEKTA

— IIpuMepHble NpaKTHYeCKHE 3aJAHUS:

[To pesynbraram npoBepku DenepaibHONM CIYKOBI MO IKOJOTUYECKOMY, TEXHOJIOTHIECKOMY U aTOMHOMY
KOHTPOJIO OBIJIO YCTAaHOBIIEHO, YTO HA METaJUIypPrHYeCKOM TMPEANPUATAN OSKCILUTyaTUPYETCsS OMacCHBIN
MOCTOBOI KpaH C Hepa6OTaIOI]_[I/IM KOHIIE€BBIM BBIKJIIOUATCIIEM U N3HOIICHHBIM KaHATOM I'JIaBHOT'O ITOABEMA.
Ucnonbiys HopMbl Kogekca PO 00 anMUHUCTPATUBHBIX IPABOHAPYIIEHUSIX, OTIPECIIUTE BU
[IpaBOHAPYIIEHUA U MEPY OTBETCTBEHHOCTH.
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uHOui;amop KoMnemenyuu Oyenounvle cpeocmea
VK-2.2 [Inanupyer peamusanuio 3a1a4 B | — [IpuMepHbIe MPAKTHYECKHE 3aTaHUA:
30HE CBOEW OTBETCTBEHHOCTU C | B xome mpokypopckoil mpoBepku ycranoBieHO, 4To OOO «J[paron» OCYIIECTBISUIO MEPEIUIaBKy JIOMa
Y4€TOM HUMEIOIIMXCs PECYPCOB M |IBETHBIX METAUIOB B KPYITIOCYTOYHOM PEKHMME U MCIOJIB30BAaHUEM BCEX NPOM3BOACTBEHHBIX MOIIHOCTEH. B
OrpaHUYCHHH, JEACTBYIOIINX |aTMOChEepy BbIOpACHIBAINCH BPEHBIC BelIeCTBA. PacdyeTsl MpeesibHO OMYCTHMBIX BBIOPOCOB 3arpsi3HSIOLINX
IIPaBOBBIX HOPM BEIIIECTB Ha NPEANPUATHH HE IPOBOAUINCH, OTCYTCTBOBAJIA JIUILIEH3Us HA 0OpallleHHE ¢ ONACHBIMHM OTXOJIaMH.
Omnpenenure BUJI U MEPY OTBETCTBEHHOCTH. /laiiTe mpaBOBYIO OLIEHKY CUTYaIlMH CO CCbUIKAMH Ha CTaThbU
Tpynosoro konekca P® u Kogekca P® 06 aqMuHICTPAaTUBHBIX MPAaBOHAPYIICHUSX.
YK-2.3 Beinonnser 3anauu B 30He cBocH | IIpumepnvie npakmuueckue 3a0anus:

OTBETCTBEHHOCTH B COOTBETCTBUHU
c 3arJIaHUPOBAHHBIMHU
pe3yibTataMi M PEACTaBISET
pe3yJIbTaThl MPOEKTA, Mpeiaract
BO3MOXKHOCTH HX HCIIOJIb30BAHUS
W/VJIA COBEPIICHCTBOBAHMSI

IIo pesynpTaTam HPOKYPOPCKOM IPOBEPKU YCTAaHOBIEHO, 4YTO IUPEKTOP METAJLUIyprHuecKoro 3aBoJja
IIPOCPOYMII BHIIUIATY 3apab0THOM 1uiathl 184 paboTHHKAaM OpraHM3alMK CBBILIE IBYX MecAaleB. Jloar cocTaBui
13 muH. pyo.

Omnpenenure BUJI U MEPY OTBETCTBEHHOCTH. /laiiTe mpaBoOBYIO OLIEHKY CUTYallMH CO CCbUIKAMH Ha CTaThbU
Tpynosoro kogekca P® u Yronosuoro kogekca PO.

YK-3 CnocodeH ocyecTBJISTH CONMAIBLHOE B3aUMO/IeilicTBHE U PeaIN30BBIBATH CBOIO POJIb B KOMAaH/Ie

IIpoexkTHast NeATEJBHOCTH

YK-3.1

Ornpezensier cBOIO poib B
COLMAJIBHOM B3aUMOJEHCTBUU U
KOMaHAHON paboTe, UCXOAS U3
CTPATCrur COTPYAHHUYICCTBA JJIA
JOCTHYKEHUS TIOCTaBICHHOH 11eIH;
CTPOUT IIPOAYKTUBHOE
B3aMMOJICIICTBHE C yUETOM HOPM
N YCTAHOBJICHHBIX ITPAaBUJI
KOMaHJIHON pabOThHI

- OMHUCATh CTPATETUIO COTPYJHUYECTBA MO JOCTHIKEHUIO TOCTABICHHON IIeNTM U TPeOOBaHUSA K YWiIeHaM
KOMAaHJbI,
- OIPEIENUTh CBOM IOCTOMHCTBA M HEJOCTATKU TIO0 CPABHEHHIO C IPYTMMHU YWICHAMU KOMaH/IbI,

- 000CHOBaTh CBOIO POJIb B KOMaHJIe Ha KaXKJOM 3Tare padboT

YK-3.2

[Tpu peanuzanuu cBoeil poyik B
COIMAJILHOM B3aMMOJICHCTBUH U
KOMaHJTHOH paboTe yYUTHIBAET
0COOCHHOCTH TTOBEJICHUS U
WHTEPECHI IPYTUX YUYACTHUKOB,

- Balla poJib B JOCTUKCHUH LCJIN IIPOCKTA,
- IPUCMbI BSaHMO,[[efICTBI/IH C KaXKIbIM YJICHOM KOMaHIbI TP PCIICHHUU CIIOPHLIX BOIIPOCOB
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AQHAJIM3UPYET BO3MOKHbIE
IOCJICACTBUS JIUYHBIX JEHCTBUN.
YK-3.3 OcymecTBisieT 00MeH - OTIpeIeNUTh UHPOPMALIUIO, HEOOXOUMYIO JUTSl JOCTHYKEHUS TIOCTABJICHHOM LIEJIH, UCXO/1s U3 3HAHUN U
uHpopMaLuel, 3HaHUAMH U OIbITA YICHOB KOMaH/BbI,
OIIBITOM C YWICHAMU KOMAaHJIbI; - IPEUIOKUTH MOPAI0K 0OMeHa HH(OpMaIMel, 3HAHUSAMHU U OIBITOM JJISl IOCTHIKEHUS TIOCTaBJICHHOH 11eITH;
OLICHMBAET UJEH IPYIMX WIEHOB | COCTABUTH IIJIaH COOTBETCTBYIOIIMX MEPOIPUITHI;
KOMAH/IbI IS JOCTH KCHUS OLICHUTH UJEHU YICHOB KOMaH/IbI I10 PEIIEHUIO OCHOBHBIX 3aJa4 JUIs JOCTHKEHHUS II0CTABJICHHOM LENH,
IIOCTABJICHHOW LIEIH II0KAa3aTh UX JOCTOMHCTBA U HEAOCTATKU;
TexHoJs0rus NpogecCHOHANBHO-IMYHOCTHOI0 CAMOPA3BUTHSA
YK-3.1 Omnpenensier cBOIO poJib B IlepeyeHb TeOpeTHYECKNX BONPOCOB K 3a4eTy:
colMaabHOM B3aumojieiicTBuu U | Tect: Boibepute npaBuiibHbINA OTBET
KOMaHJHOH paboTe, uCXos U3 1. Ykaxkute TN B3aMMOOTHOLIEHUH, KOTOPBIN XapaKTepU3yeTcsl B3aMMOIIOMOIIbI0, OCHOBAaHHON Ha JJOBEPUHU:
CTpaTeruy COTPYJAHUYECTBA UIsI | a) COIEPHUYECTBO;
JOCTMOKEHUS TIOCTABJICHHOM 11e1M; | ) HeBMEIaTeIbCTBO;
CTPOUT MPOJYKTHUBHOE B) COTPYJHHYECTBO;
B3aMMO/IEICTBHE C yUETOM HOPM | ') KOOIIEpaIUsl aHTarOHUCTOB.
Y YCTAHOBJICHHBIX IPAaBUII 2. JINYHOCTHBIE Ka4eCTBa, IPEIONPEIIEHHbIE COLIUAIbHBIMU (PaKTOpamMu - 3TO ...
KOMaHHOH paboThI a) MeXaHU4ecKas aMsTh;
0) LIEHHOCTHbIE OPUEHTALUY;
B) HHCTHHKTBHI;
') My3bIKaJIbHBIN CITyX.
TemaTuka coodmenuii 1 NOKJIa0B: MoTUBalYs: POJIb MOTUBOB B Pa3BUTUH 4elloBEKA. Poib B coluabHOM
B3aMMOJICHCTBUM W KOMaHJHOW pabore. Pa3BuTue BoieBbIXx KauecTB. CTpaTeruu COTPYAHUYECTBA JUIS
JOCTHKEHMS TIOCTaBJICHHOU 1enu. [IposBieHne MHAMBULYAIBHOIO CTUIS JKU3HU JMYHOCTU. IIpomykTuBHOE
B3aMMOJICICTBHE C yU€TOM HOPM U YCTAHOBJICHHBIX MPaBUJI KOMaHIHON paOOTHI.
IIpakTH4yeckoe 3a1anue
Noab6epute 610K ANArHOCTUHECKUX METOAMK, CMOCOBHBIX OTCNEANTL COLMabHOE B3aMMOAECTBME B BalLiei rpynne.
O6ocHyiiTe.
YK-3.2 IIpu peanusanuu cBOeH poiu B IlepeyeHb TEOpeTHYECKHX BONIPOCOB K 3a4eTy:

COLIMAJIbHOM B3aUMOJECHCTBUU U
KOMaHJHON paboTe yUYUTHIBAET

Tect: BriGepute nmpaBUIbHBINA OTBET

1. CnoxHbII1 MHOTOIIJIAHOBBIN MPOIECC YCTAHOBJICHUS U PA3BUTHS KOHTAKTOB MEXAY JIOAbMU, MOPOXKAAEMBbII
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quul;amop KomMnemeHnyuu OueHOI{Hble cpe()cmea
0COOEHHOCTH MOBEJCHUS U HNOTPEOHOCTHIO COBMECTHOM J1€ATEIbHOCTH, Ha3bIBACTC:
MHTEPECHI IPYIUX YUYaCTHUKOB, a) oO1eHue;
AHAIIU3UPYET BO3MOKHBIE 0) BOCIIMUTAHHUE;
MOCIEACTBYSI IMYHBIX IEHCTBUI. | B) MeIaroru4ecKuii mpoiecc;
I') I03HaHUE.
2. Mecto, KOTOpOE 3aHUMAET YEJIOBEK B IPYIIIIE, HA3bIBACTCS:
a) poJIbIO;
0) cTatycowm;
B) Kapbepoii;
T') MOMYJISIPHOCTHIO.
TemaTuka coodueHuii U 10Kk1a70B: OcoOEHHOCTH NMPO(ECCHOHAIFHOTO CAMOCO3HAHUS Y TPEICTaBUTEICH
pasubix npodeccuil. [lpuunnbl npodeccuonanbuoil nedopmanuu. [Ipodunaktuka mnpodeccnoHanbHOM
negopmanuu. BriusiHue ceMbr M (aKTOpa HACIEACTBEHHOCTH HA PAa3BUTHE MHIMBHIYaJIbHBIX CHOCOOHOCTEH
JUYHOCTH. BUIbI KOH(PIUKTOB U CIIOCOOBI BHIXOJIa U3 KOH(JIUKTHBIX CUTYalIUH.
IIpakTHyeckoe 3a1anue
Kakue peleHma moxxeTe NpUHATL Bbl, Kak AMPeKTop NpeanpuaTUA TOro HanpaBieHusa, No KoTopoMy Bbl obyyaeTech, nNo
MOTMBALMUKN IMYHOCTHO-OPUEHTUPOBAHHOIO CamopasBUTUs paboTHMKoB. Ob6ocHyWTe.
YK-3.3 OcymecTBisier 00MeH ITepedyenn TeopeTHYEeCKUX BONPOCOB K 3a4eTy

uH(popMalreH, 3HaHUSIMU U
OTIBITOM C YJICHAMU KOMAaH/Ibl;
OLICHUBAET UJIEH JIPYTHX YJICHOB
KOMAaH/Ibl JJISl IOCTHKEHHUS
ITOCTaBJICHHOM LIeNIN

Tect: BoiOepuTe npaBUIbHBIA OTBET

1. [Ipyroii yenoBek paccMaTpUBaeTCs Kak PaBHOMNPABHBIA MapTHEp B OOIEHHH, KaK KOJIJIera B COBMECTHOM
MOMCKE 3HAHUI NP CTUJIE 1€ATEIbHOCTH:

a) aBTOPUTAPHOM;

0) mubepabHOM;

B) JIEMOKPATHYECKOM;

T') IOIYCTUTEIbCKOM.

2. YenoBek, OpraHu3yIounii HepopMaibHble OTHOIICHUS B TPYIIIE Ha3bIBAETCS:
a) pYKOBOJUTENEM;

0) OTBETCTBEHHBIM;

B) BEAYIINM;

T) TUAECPOM.

TemaTtuka 3aganusi: OONICHHWE: CYIIHOCTh, MEXAaHW3MBI W CTHWIM pedu. VICKyCCTBO OOIICHHS W €ro
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3HAYMMOCTh BO B3aWMHOM OOIIEHUU C JoAbMH. OCOOEHHOCTH BO3HUKHOBEHUSI CTEPEOTUIIOB. ABTOPHUTET U
CIOCOOBI €ro MO AePKAHMUSL.

IIpakTHyeckoe 3a1aHue

Ha ocHoBaHMM COCTaBIEHHOTO IICHXOJIOTMYECKOT0 MOPTPETA IPYIIIBI COCTABHTE TPACKTOPHIO €€
po(heCcCHOHATLHOTO POCTA B COOTBETCTBUU C TPEOOBAHUS PHIHKA TPY/A.

YK-4: Cnioco6eH ocymecTBISATH 1eJ0BYH) KOMMYHHKAIIMIO B YCTHOH M MUCbMeHHOH opMax Ha rocyaapcTBeHHOM si3bike Poccuiickoii Menepanun u
HHOCTPAHHOM(BIX) si3bIKe(ax)

HNHocTpaHHBIN A3BIK

YK-4.1

BriOupaet ctuiib 001IeHHS Ha
PYCCKOM $I3bIKE B 3aBUCUMOCTH OT
1IEeJIM ¥ YCIIOBUH NapTHEPCTBA,
aJlanTUPYeT peyb U CTUIIh
OOIIIEHUST K CUTYalUsIM
B3aMMO/ICICTBUS

1.BbiGepuTe pensiuky, HandoJiee COOTBETCTBYIOIIYI0O CUTYAIlUH O00IIeHHUSA
AHIJIHACKHN S3BIK
1. Helen: Hi, meet my friend Andrew!
Mary: ..o .
a) Hello, Andrew! Pleased to meet you!
b) Very well!
¢) And what is that?
d) I don’t want! I’'m very busy!
2.Helga: ..o
Barbara: Oh, thank you very rnuch 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-bDY L: e
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!
¢) Does this bus go to the centre?
d) Excuse me! Do you know where the nearest metro station is, please?
Hemeukuii si3bIK
1.Kellner: Darf ich Ihnen etwas zum Trinken anbieten? Kaffee? Saft?
Sie:
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a) Tee, bitte!

b) Ich hasse Kaffee!

c¢) Da bin ich!

d) Was? Ich trinke iiberhaupt nicht!

2.Lehrer: In diesem Text gibt es einige neue Worter. Student:
a) Was?

b) Wann ist dieser Unterricht zu Ende?

c) Erkléren Sie, bitte, die Bedeutung dieser Worter!

d) Hilfe!

®OpaHny3cKkuil I3bIK

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.I1pouuTaiiTe AMATOTH M 3aANOJTHUTE NPOOEIbI, HCIOJIB3Ys NPEI0KCHHbIC HUKE PEIINKH.
AHIJINIACKMHA A3BIK
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:
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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. | always play with children when guests come to us. | think they like to spend time with me too.
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) As a matter of fact, | 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 s3Ik
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: !




Koo
UHOUKAMOD
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea

Herzlich Willkommen! Griif3 dich! Auf Wiederhéren! Leben Sie wohl! Tschiiss!
Dialog 2

- An der nédchsten Kreuzung rechts. Die Bank ist das grofle 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?
POpaHuny3cKHil 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!
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b) Je n’aime pas tous les films.
c) Laissez-moi tranquille!
d) C’est folliet!
3.Bbi0epuTe NpaBUJILHBINA OTBET HA BONPOCHI JIMHIBOCTPAHOBEIYECKOI0 XapaKTepa.
AHITINCKNH A3BIK
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.
Crpana, rae s :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
CTpaHLI H3y4YaeMoro si3bika
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
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HeMenxkuii 1361k
1) Hochschulbildung in Deutschland ist heutzutage in den ... eingebunden.

a) Bologna-Prozess c) Berliner Prozess

b) Niirnberger Prozess d) Europdischen Prozess

2) Wer bekommt Stipendien an den Universititen Deutschlands?

a) alle Studenten c) besonders begabte Studenten
b) auslédndische Studenten d) niemand

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

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

Crpana, rae s :KuBy
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 heifit ... .
a) Bundestag b) Regierung

¢) Der Kurfiirst d) Landtag

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

®paHny3ckuil 3bIK
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 ala recherche
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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.
C ils n’ont pas été admis ailleurs
Crpana, rae s KUBYy
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 troisieéme 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 H3y4aemMoro 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. a la place de la Concorde
2.Sur la rive gauche se trouve ...
a. les Grands Boulevards

b. le Quartier Latin

c. la Tour Eiffel

3. Sur la rive droite se trouve .....
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a. I’Arc de Triomphe
b. Notre-Dame
c. le Quartier Latin
YK-4.2 Bener nenmoByro mnepenucky Ha | 1. PacmoJioskuTe 4acTH HUKENPEACTABJIEHHOT0 MICHMA B IPABUJIBHOM MOPsIIKe.
PYCCKOM W MHOCTPAHHOM SI3BIKaX AHTJIHICKUN SI3bIK
c y4eToM ocobenHocteit | 1. January 28"
CTHJIUCTHKH ournmansHeix | 2. Hope to hear from you soon
nuceM W COUOKYIbTYpHBIX | 3. Flat 14,
pasuymii 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. ’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.

Hemenkui f3bIK

a) Schwarzer Bir, 3

b) Katharina Miiller

c) 30449 Hannover

Ao N =

d) Mein Name ist Katharina Miiller, ich bin Bewerberin an der HMT
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 moglich, 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 S.
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f) Mit freundlichen Griif3en, 6.
(Unterschrift)
Katharina Miiller.

g) Hochschule fiir Musik und Theater Hannover

h) Sehr geehrte Damen und Herren,

1) Eignungspriifung

R~

j) Neues Haus, 1
30175, Hannover

DOpaHny3cKuil I3bIK
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.Onpene.1mTe, K KaKOMy BUAY IIACHBMA OTHOCHUTCH HUIKEC l'lpe)lCTaB.]'IeHHbIﬁ TEKCT:
AHIJINACKHHA A3BIK

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
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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. I'm 22. I like
travelling very much. My hobby is basketball. Besides, I'm fond of reading. My favourite writer is Charles
Dickens.

Hemenxkmuii 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 bestitigen unsere Zustimmung der Ratenzahlung ... ,,
dpaHIy3cKHii sI3BIK
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 Bemonnser mns auuneix nenel | 1.IIpoduTaiiTe TEKCT M YKaKUTe, KAKOH YaCTH TEKCTAa COOTBETCTBYeT HH(pOpMAanHs

IepeBOJ ouIHaTBHBIX u
npo(hecCHOHANBHBIX TEKCTOB C
MHOCTPAHHOTO sI3bIKA Ha PYCCKHUH,
c PYCCKOTO SA3BIKA Ha

AHTJIMHCKHH 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
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WHOCTPAHHBIN

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 | leave school?" A few years ago it was
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 I 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.

HeMmenkmnii a3bIK
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 Kommunikationsmdoglichkeiten 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.
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POpaHny3cKHil A3bIK
1.La famille trouve vraiment son accomplissement par les enfants.
2. La famille francaise en fournit un exemple.
1.0n se fait souvent une idée fausse des Francais: on s’imagine le Frangais comme quelqu’un de Iéger
qui ne respecte pas beaucoup les régles de la vie sociale. En réalité, les Frangais sont beaucoup plus
traditionalistes. La famille frangaise 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 francaise 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 19609 la loi sur I’autorité parentale reconnait les mémes droits du pére et de la mére sur leurs
enfants. Pour ’ensemble des Francais, 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 mére absorbée par ses taches diverses, les enfants livrés a eux-mémes. C’est une bonne utilisation des
loisirs familiaux - congé payé et deux jours chomés en fin de semaine - qui devraient permettre d’augmenter le
temps passé a la maison et de consolider la communauté familiale.

2.BbInuiiere npeasioKeHns U3 TEKCTA, Mepelalolie ero OCHOBHYI0 eI,

AHTJIHACKHN SA3BIK

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.
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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 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.

HeMmenkmnii a3bIK

Deutschland

Die Bundesrepublik Deutschland liegt in der Mitte Europas. Sie grenzt an zahlreiche Lindern: 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 km?2. Die deutschen Landschaften sind vielféltig 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 kuhlgemépigten 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 Stiden 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 betrégt ungefahr 219
Menschen pro km2. Am dichtesten besiedelt ist das Ruhrgebiet, der Raum Frankfurt, Berlin und in dem Gebiet
Mannheim. Die Bevolkerung wiéchst dank den vielen deutschstammigen Menschen aus Russland, Polen und
Rumanien. Im Land leben und arbeiten uber 7 Millionen ausldndische Mitbiirger. Deutschland ist arm an
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Bodenschitzen. Groflere 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. Deutschland gehdrt 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.
DOpaHny3cKkuil I3bIK

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 cinqui€ me de la
superficie de I’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 me tres), les Pyrénées, le Jura, les Ardennes, le Massif central et les Vosges.

Le climat de la France est de trois types: océanique (a I’ouest), méditerranéen (au sus) et continental (au
e et A I’est). Les zones de production agricole et foresti€ re 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
s ceux de Sue de et de Finlande. La superficie de la forét francaise a progressé de 35 % depuis 1945. Afin de
sgarder 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 a
tection de I’environnement a sensiblement augmenté ces cinq derni€ res 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 chacune
rillions d’habitants.
La République frangaise 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.IlepeBeaure MUCHLMEHHO TEKCT HA AHIVIMICKUN s3bIK. OTBEThTE HA BONMPOC K TEKCTY:

AHIJIMACKHN A3BIK
Do you want to study English to improve your career prospects?
AHrnuiickuii 1y Moeit Oyyieit kapbepsl

EcThb MHOrO mpeumyniecTB B M3y4E€HHUH AHIJIMMCKOTrO s3bIKa, 0COOEHHO KOIJla pedb 3aXOJUT O Ballen
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Kapbepe. AHIIMHACKUN OBICTPO CTAaHOBHUTCS YHHBEPCAJIBHBIM S3BIKOM, M OH HCIIONB3YETCS BO BCEM MHUpPE BO
MHOI'MX Pa3JIMYHBIX OTPACISAX MPOMBIIUIEHHOCTH. He3aBucMMoO 0T TOro, XoTuTe JM Bbl paboTaTh B Ou3Hece,
VMHXXEHEpUU WIM JIPpYyrod YBJEKaTebHON 001acTH, 3HAHME AHIVIMMCKOIO s3blKa JAacT BaM KOHKYPEHTHOE
IIPEUMYILECTBO IIepell OPYrMMHM KaHauaaraMu. V3ydeHHue aHIVIMICKOrO sI3bIKa KAaK BTOPOTO IOMOXKET BaM
paboTaTh B aHIJIOSA3BIYHBIX CTPaHAX.

Ectp MHOro cTpan mo BceMy MHpPY, KOTOPBHIE MCIOJIb3YIOT AHIJIMICKUHI S3bIK B KauyeCTBE OJHOIO U3
CBOMX O(HIMATBHBIX WM TPUHATHIX S3bIKOB. DakTHueckd, 54 CyBepeHHBIX TOCYAAapCTBA TEPEUUCIISAIOT
AHIIMMCKUN s3bIK B KadecTBE O(GMUMANBHOIO s3blka, BkiItoyass Cunramyp, Kenuto, Uunuio u apyrue
UHTEpecHble MecTa. M3yuas aHrMilcKui sI3bIK, Bbl OyJ€T€ MMETh BO3MOXKHOCTh paboTaTh 3a I'paHUIIE BO
MHOTHUX Pa3HbIX CTPAaHAaX, YTO MOKET OTKPBITh MHOTO MHTEPECHBIX BO3MOXKHOCTEH AJI1 KAPLEPHOI'O POCTA.

HeMmeuxuii s3bIK
Maochten Sie eine Fremdsprache lernen, um Ihre Karriereaussichten zu verbessern?
WHocTpaHHbIN A3bIK U1 MOEH Oynylel Kapbepbl

EcTp MHOro mpeMMyInecTs B M3y4EHHH WHOCTPAHHBIX S3BIKOB, HAIPUMEP, aHIVIMKHCKOIO, HEMELKOIO
SI3BIKOB, OCOOCHHO KOTJ]a peYb 3aXOJIUT O Balle Kapbepe. AHMIHMACKANA, HEMEUKUNA W Apyrue WHOCTPAHHbBIC
A3BIKM OBICTPO CTAHOBSTCS YHMBEPCAIbHBIMU SI3bIKAMH, U OHHM HCIOJB3YIOTCS BO BCEM MHUpPE, BO MHOTIHX
pa3IMYHBIX OTPACIAX MPOMBIIUIEHHOCTH. He3aBucuMO OT TOro, XOoTuTe 1M Bbl paboTaTh B Ou3Hece,
WHXXEHEpUU WU JIPYrod YBJIEKaTEeIbHON 00JIaCTH, 3HAHWE MHOCTPAHHOTO SI3bIKa JACT BaM KOHKYPEHTHOE
[IPEUMYILECTBO MEpel APYrMMU KaHauaatamu. M3ydeHue aHrIuHCKOro s3blKka Kak BTOPOTO IIOMOXKET BaM
paboTaTh B aHIJIOSA3BIYHBIX CTpaHax. M3ydeHHe HEMEIKOro si3blka Kak BTOPOrO IMOMOXKET BaM paboTaTh B
HEMELKOS3bIYHBIX CTPAHAX.

EcTp MHOTO CTpaH 10 BceMy MUpPY, KOTOPBIE UCIIOIb3YIOT aHIVIMMCKUAN A3BIK B KAYECTBE OJHOTO U3 CBOUX
o(UIIMaNbHBIX WU MPUHATHIX s3bIKOB. DakTHyecku, 54 cyBepeHHBIX rOCyJapcTBa OTMEYAIOT aHTJTUICKUMA
A3BIK B KaueCcTBE OPUIMATILHOTO sI3bIKa, BKItovas Cunranyp, Kenuto, luauto u apyrue mHTEpecHble MecTa.
N3yuas aHMIMACKUHN, HEMELIKMI WK Apyroid MHOCTPAHHBIHN S3bIK y Bacc OyeT BO3MOKHOCTh paboTaTh 3a
TPAHUILIEN BO MHOTHX Pa3HbIX CTPAHAX, YTO MOXKET OTKPBITh MHOTO HUHTEPECHBIX BO3MOXKHOCTEN IS
KapbepHOT'O POCTa.
®paHny3ckuil 3bIK

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

WNHocTpaHHbIN A3bIK U1 MOeH Oynyiiel Kapbepbl

EcTtp MHOro mpeuMmyiecTs B M3y4eHUM WHOCTPAHHBIX SA3BIKOB, HAllpUMEpP, aHIVIMKCKOIO, HEMELKOIo
SI3BIKOB, (DPAHITy3CKOr0, OCOOCHHO KOTJa pedb 3axOJUT O Bamed Kapbepe. AHIIMICKUNA, HEMEIKHH,
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(bpaHIry3CcKHii S3BIKH OBICTPO CTAHOBSITCS YHUBEPCAJIbHBIMH S3bIKAMH, U OHU UCIOJIB3YIOTCS BO BCEM MHUPE, BO
MHOI'MX Pa3JIMYHBIX OTpACsAX MPOMBIIUIEHHOCTH. He3aBucumo oT Toro, XOoTUTe JH Bbl paboTaTh B Ou3Hece,
WHXXEHEPUU WM JPYroM YBJIEKATEIbHOM 00JIaCTH, 3HAHWE MHOCTPAHHOIO S3bIKA J1aCT BaM KOHKYPEHTHOE
IPEUMYLIECTBO Nepel APYruMH KaHaunaTaMu. M3ydeHue (paHily3ckoro si3blka Kak BTOPOTO HOMOXKET BaM
paboTaTh B PpaHKOSI3BIYHBIX CTPAHAX.

EcTb MHOrO CTpaH 110 BceMy MUPY, KOTOPbIE UCIIOJIB3YIOT (PpaHIly3CKUH SI3bIK B KAYECTBE OJJHOI'O U3 CBOUX
oQUIMaTbHBIX WIN NPUHATHIX A3bIKOB. Ha ¢panitysckom rosopsr B llselinapuu, bensrun, JlrokcemOypre,
Kanane. M3y4ast ”HOCTpaHHBIN A3bIK Y Bac 0yJieT BO3MOKHOCTh paboTaTh 3a TpaHULIEH BO MHOTMX pa3HbIX
CTpaHax, YTO MOXKET OTKPBITh MHOTO MUHTEPECHBIX BO3ZMOKHOCTEN JIJIs1 KAPBEPHOT'O POCTA.

YK-4.4

[TyGau4HO BBICTYMAET HA
PYCCKOM SI3BIKE, CTPOUT CBOE
BBICTYIUIEHUE C YUETOM
ayIUTOPHUU U 1IEJIU OOIIECHUS

1.IloaAroTOoBBHTE MPE3EHTALUIO MO MPOii/IECHHBIM TeMaM, ONUPASICh HA COOTBETCTBYIOLIHUE JIEKCHYECKH e
BbIPaKeHUS.
AHIJIMACKHN A3BIK
1.Cucrema Bbicuiero o0pa3oBaHHs CTPAaHbl H3Yy4aeMOI0 S3bIKA.
2. MupoBble TOCTONPUMEUYATEILHOCTH.
3. CryneHueckas )KM3Hb B MOEM YHUBEPCUTETE.
4. KynbTypa 1 TpaAMLIUU CTPaHbl U3y4aeMOro s3bIKa.
5. D¢ dexTuBHBIE CTOCOOBI TOKUCKA PAOOTHI.
6. I'pagoobpasyroliiee mpeInpusTue: NPU3HAKH U NEPCIEKTHBHI.
7. Mupossie noctuxenuss HTP XXI Beka
Let me introduce myself to you.../ the next slide is .../ in conclusion...
Hemenxkuii A3bIK
1.Cucrema Beicuiero 00pa3oBaHusl CTPaHbl M3y4aeMoro s3bIKa.
2. MupoBbIe JOCTONIPHUMEYATEITHHOCTH.
3. CryneHueckast *KU3Hb B MOEM YHUBEPCHUTETE.
4. KynbTypa v Tpaguluy CTpaHbl N3y4aeMoOTO S3bIKa.
5. DddexTuBHBIE CTTOCOOBI TOKUCKA PAOOTHI.
6. I'pamooOpa3yroiiee mpeAnpUsITHE: MPU3HAKA U TTEPCIIEKTHBBI.
7. Mupossie goctmxenus HTP XXI Beka
Darf ich mich vorstellen....../ das nichste Bild ist .../ in Abschluss...
POpaHny3cKHil A3bIK
1.Cucrema BbICIIET0 0Opa30BaHMsI CTPAHBI H3y9aeMOro SI3bIKA.
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2. MupoBbIe TOCTONMPUMEUYATEIILHOCTH.
3. Crynenyeckas )KM3Hb B MOEM YHUBEPCUTETE.
4. KynpTypa v TpaJlMIIiU CTPAHBI U3y9aeMOTO S3bIKA.
5. D¢ dekTuBHbIE CTIOCOOBI TOUCKA PAOOTHI.
6. I'pagooOpa3yroliee mpearpusaTHe: MPU3HAKH U TIEPCIICKTHBBIL.
7. Mupossie noctmwkennss HTP XX Beka
Permettez-moi de me présente....../ la diapositive suivante .../ en conclusion...
YK-4.5 YcrHo npezcraiser pe3yiabTarsl | 1.I10AroToBbTE YCTHOE COOOIIEHUE TIO MPOIiIeHHBIM TeMaM, ONTUPAsiCh HA COOTBETCTBYIOIIINE

CBOCH eITeIIbHOCTH Ha
HHOCTPAHHOM  SI3BIKE,  MOXKET
MOJIJIEPKaTh Pa3roBOp B XOJE UX
00CyXIeHUS

JIEKCHYeCKHe BbIPAsKeHM.
AHIJIMACKHN A3BIK

1. 51 B coBpeMEHHOM MHpE

2. Mou nnaHsl Ha Oynyiiee

3. UcTopus Hay4HON MBICIH

4. IlerHoctr 00pa3oBaHUs

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

Hemenxkui f3bIK

1. I B coBpeMeHHOM MHpe

2. Mowu nnaHsl Ha Oynyiiee

3. UcTtopus Hay4HOH MBICITH

4. Ilennoctn 0Opa3oBaHUs

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

POpaHny3cKHi A3bIK

1. I B coBpeMeHHOM MHpe

2. Mowu nnaHsl Ha Oynyiiee

3. Ucropus Hay4yHOU MBICIH

4. IlenHOCTH OOpa30BaHUS

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

TexHHYeCKHMH WHOCTPAHHBII SI3BIK B podeccro

HAJBLHOH 00J1aCTH

YK-4.1

Bribupaet ctumnb o01ieHus Ha
PYCCKOM $I3bIKE B 3aBUCUMOCTH OT
L[EJIM 1 YCIIOBUM MapTHEPCTBA;

1.BbiGepuTe pensiuky, HaudoJiee COOTBETCTBYIONUIYI0O CUTYAIlUH O0LIeHUSA
AHIJIMACKHN A3BIK

2

1. Colleague: “
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aJIalTUPYET peub U CTUJIb
OOIIIEHUS K CUTYyalUsIM
B3aUMO/JIENCTBUS

John: “Anyhow, I am going to live in London. I’ve got a new job.”
a) You are not going to London, are you?
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?
c¢) Tuesday is a very good day for work, isn’t it?
d) Are we very busy on Tuesday?
Hemenxuii A3bIK
1. Herr Schmidt: Guten Tag! Hier ist Stefan Schmidt. Ich méchte bitte Herrn Hoffmann sprechen. Sekretirin:

a) Was? Ich verstehe Sie nicht.
b) Auf Wiederhdren.
¢) 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. CocraBbTe IMAJIOT U3 NPEAJI0KEeHHBIX PelIuK

AHTJIHICKHN SI3bIK

. Good morning, Miss Ivanova. 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. I'd like to know a bit more about you. Probably you could tell us about your education
first.
. Unfortunately no.
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. Well. Your education sounds great, Miss lvanova. And have you got any experience? Have you worked
before?
. 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 si3bIK
. 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 ithn 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 moglich zuriickrufen? Es ist sehr wichtig.
YK-4.2 Bener nenoByro mnepenucky Ha | 1. Pacnonokute yacTy HUKENPEACTABICHHOIO MHChbMA B MPABWJIBHOM ITOPSIAKE.

PYCCKOM M MHOCTPAHHOM SI3BIKaX
c y4eToM 0COOEHHOCTEH
CTHJIUCTUKH opUIHATEHBIX
MUCeM W COIMOKYJIBTYPHBIX
pasnuuui

a.

AHTJIHACKHN SA3BIK
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
I am sure that the damage was done in by the baggage handlers at Brookfield.

b.
C.

d.

Customer Service Manager
Yours Sincerely

Fiona Giddings
Brookfield Airport
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Brookfield B984FU

e. Dear Sir or Madam

f. 7 August 2009

g. I look forward to receiving your reply.

— Hemeuxuii s13bIK

— Ihr Stellenangebot in der ... Zeitung vom...

- LAM.

Internationale Angelgerote

Manufaktur

Postfach

91709 Gunzenhausen Fischbach, den 29.3.20..
c. Mit freundlichen Griifien

Hermann Hecht

(Unterschrift)

d. Sehr geehrte Damen und Herren,

e. Hermann Hecht

— Forellenweg 12

— 98553 Fischbach

— Tel.: (02 11) 804 57

. mit grofsem Interesse habe ich Ihre Anzeige in der SZ vom 26.3.20)... gelesen. Sie suchen fiir IThre

Einkaufsabteilung einen Zentraleinkdufer.

— Fiir diese verantwortungsvolle Aufgabe bringe ich alle Voraussetzungen mit. Als ausgebildeter
Speditionskaufmann war ich bereits einige Jahre im Import-Export- Bereich einer Mébelfirma
titig. Dabei konnte ich auch Erfahrung in der Einkaufsabteilung sammeln, wo Gespriche mit
ausliindischen Lieferanten hiufig auf Englisch, aber auch auf Franzosisch 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.

0. Anlagen: Lebenslauf, Zeugnisse, Passfoto

—  h. Uber eine Einladung zu einem Vorstellungsgespriich wiirde ich mich sehr freuen.

2.Onpe)1em/ITe, K KaKOMY BUAY IMKUCbMa OTHOCUTCS HUKC HpeI[CTaBHeHHBIﬁ TEKCT:




Koo

Hnouxamop oocmudicenus

quuI;amop KomMnemeHnyuu OueHOI{Hble cpe()cmea
AHTJIHICKUN SI3bIK
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 regard to
employee and subcontractor safety.
a) Memo
b) Letter of inquiry
c) Job advertisement
d) Contract
HeMmenkmnii a3bIK
Ich bewerbe mich bei Ihnen, weil ich liberzeugt bin, dass ich in Ihrem 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 mus auunbix nener | 1. IlpoynTaiiTe TEKCT U onpeaeanTe, ABJASIOTCS JH CJeAy0IHe YTBepKIeHNs HCTHHHBIMH HJIH

1S ST ouIMaTBEHBIX u
pOECCUOHANIBHBIX TEKCTOB €
WHOCTPAHHOTO SI3bIKA HA PYCCKUM,
c pyccKoro SI3BIKA Ha
WHOCTPAHHBIN

JIOKHBbIMMU.

AHITINICKNH 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.
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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.
Minerals are organic.
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 a3bIK
Unter Schall“ versteht man mechanische Schwingungen in Festkorpern, Fliissigkeiten und Gasen
(insbesondere Luft) in dem vom Menschen horbaren Frequenzbereich von 16 bis 16000 Hertz (das heif3t
Schwingungen pro Sekunden). Was {iber 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 hdren bis weit in unseren
Ultraschallbereich hinein. Flederméuse navigieren und jagen in absoluter Dunkelheit, ohne ja anzustoBen: Sie
verfiigen iiber 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 schweil3 en, bohren, polieren, l&ppen, 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.

ok wdE
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Die Medizin verwendet den Ultraschall hauptsichlich als
Bildgeben des Verfahren.
Alle Korperteile und inneren Organe konnen mit Ultraschall Darge stellt werden.
— 2. Boinumiere npeasioskeHUus U3 TEKCTA, Nepeaaroniue ero OCHOBHYIO HJI€l0.
AHIJIHACKUN A3BIK
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 11, 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 téglichen Lebens erst moglich
geworden. Ingenieure sind heute aus dem technischen Leben nicht mehr wegzudenken. Deswegen muss auch

Hown
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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 grofl, dass es auf die Umwelt und sogar auf die
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. IlepeBennTe NUCHbMEHHO TEKCT HA AHIVIMICKUH s13bIK. OTBEThTE HA BONPOC K TEKCTY:

AHrianicknii 1361k / Hemenkuii A3bIK
YenoBek MOKET MO/IBEPraThCsl CIEYIOLMM OIACHOCTAM Ha paboueM MecTe.
Ocrnennenue BOJIbTOBOM 1yToil.
O>xor pacIuIaBIeHHbIM METAJLIIOM.
i HOpa)KeHI/IC QJICKTPUYCCKUM TOKOM B CIIy4ac OTCYTCTBUA NI HCUCIIPABHOCTHU 3a3CMJICHUA
Tpanchopmaropa.
5. Jlo Hauana paboThl paboOUMil TOIKEH:
6. Haners crientonexay ¥ roioBHOM yOOp, IPUTrOTOBBTE 3aLUIUTHYIO MACKYy, IIUTOK WJIA OYKH.
7. VY nanuth ¢ paboyero Mecta NOCTOPOHHHUE U HEHY)KHBIE JJIs1 paOOTHI PEAMETHI.
8. Y6enutbes, 4To BOJIM3M MecTa pabOThl HET JIETKOBOCIIIIAMEHSIOITNXCS MAaTEPUAJIOB.

INFRENTS

YK-4.4

[Ty0nuuHO BBICTYyNAET Ha
PYCCKOM $I3bIKE, CTPOUT CBOE
BBICTYIUIEHHE C YUETOM
ayJUTOPUU U 11U OOIIeHUs

IloaroroBbTe YyCTHOE COOOIIIEHUE MO MPOHIEHHBIM TEMaM, ONMUPASACh HA COOTBETCTBYIOIIHE
JIEKCHYeCKH e BbIPAKECHHS.
AHIIHACKUN A3BIK
1. I[TpodeccnonanpHbie KOMIETEHIIUN OYIYIIETO CIEIUATNCTa
2. JlenoBasi TUKaA
3. aTepBbIO MpU yCTPOUCTBE HA paboTy
Let me introduce myself to you.../ the next slide is .../ in conclusion...
Hemenxkuii f3bIK
1. I[TpodeccuonanbHble KOMIIETEHIIUN OYIYILIEro CreUaIucTa
2. JlenoBas sTUKA
3. lnTepBbIO NpuU yCTpOHCTBE HA paboTy
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Darf ich mich vorstellen....../ das nidchste Bild ist... / in Abschluss...
VK-4.5 YcTtHO mpexacrasisier pe3ynbraThl | [IoAroTOBHTE MPE3eHTAIIHIO MO MPOiIECHHBIM TeMaM, ONHUPAsiCh HA COOTBETCTBYIOIIUE JJEKCHYEeCKHe

cBOCH JeITEeIILHOCTH Ha
WHOCTPAHHOM  SI3BIKE,  MOJKET
MOJJIEPKATh Pa3roBOpP B XOJE UX
00CyXaeHUS

BbIPasKeHUS.
AHIJIMACKHN A3BIK
1. Most Oynyias cnenuaibHOCTb.
2. Ucropus pa3Butus npodeccun u npodheccuoHaabHOu chepsl.
3. Mupossie noctmwkenuss HTP XX Beka
Let me introduce myself to you.../ the next slide is .../ in conclusion...
HeMmenkmnii a3bIK
1. Most Oynyias cnenuaibHOCTb.
2. Ucropus pa3Butus npodeccun u npodeccuoHanbHoil cepsl.
3. Mupossie noctmxenuss HTP XX Beka
Darf ich mich vorstellen....../ das ndchste Bild ist... / in Abschluss...

Pycckmii sI3bIK M 1eJ10BbIe Oymaru

YK-4.1

Boi6upaet ctunp o0mieHus Ha
PYCCKOM $I3bIKE B 3aBUCUMOCTHU OT
LEJIM U YCIIOBUM NMapTHEPCTBA;
aIalTUPYET pedb U CTUIIb
OOLIEHUS K CUTYaIUsIM
B3aUMO/JIeHCTBUS

ITepeyenn TeopeTHYeCKMX BONPOCOB:

1. @yHKIMOHAIBHBIE CTUIIM COBPEMEHHOI'O PYCCKOT'O S3bIKA.

2. O¢dunnanbHO-AEI0BOM CTUIIb: CTUJIEBBIE U )KAHPOBBIE OCOOEHHOCTH.
3. Cdepa pyHKIMOHMPOBAHUS O(DUIIHATIEHO-AETIOBOIO CTUIISL.

4. IlyOnmuuucTUYeCKU CTUIIb: CTUJIEBBIE U )KaHPOBBIE OCOOEHHOCTH.
5. Cdepa GyHKIMOHUPOBAHUS MYOIUIIUCTUYECKOTO CTHIIS.

TecTbi:

1. OTmerbTe cieupUUYHYIO CTHIIEBYIO YePTY AeJ10BOI0 CTHJIS

a) O0BEKTUBHOCTD

0) cTpemiieHHe K aOCTPaKTHOCTH, 000OIIEHUIO

B) JIGKCUYECKast HETOYHOCTh

I') CTpeMJIEHHE K SKOHOMUH SI3BIKOBBIX CPEJICTB

2. [lonsiTHe SI3BLIKOBOI HOPMBI XapaKTEPHO JJIst

a) IUTEPATypPHOTO S3bIKa;

0) >kaproHa;

B) JUAJICKTA;

T') IPOCTOPEYHSI.
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3. Onpenenanre CTWIb TEKCTA:

«Canam «Bumamunnsiiiy. Cmpyuxosyio ¢haconv pazmopozums, 600y ciumv. Qddacapumes HA pacmumenrbHOM
macie 00 comosHocmu. Boinosicums 8 Mucky u ocmyoums. I pubvl nopezamos 10MmMUKamu u mosice 00xucapums
Ha pacmumenbHoM Mmacie. B mucke cmewamv ¢haconv, epubvl, 3apamee NpucomosieHHYI0 MOPKOBb NO-
KOpelcKu u 01usKuU, nopezanuvie noniosunkamu. Iloconums. Xopowo nepemewams u dams nacmosmuocs 20-30
MunHym. Bulnoscums na 611000 u nocvlnamo KYHUCYMHbIMU CEMEUKaAMUY

a) XyI0’KECTBEHHBIN

0) oduIMaIBHO-EITOBOM

B) HAY4YHbII

T) MyOITUIUCTHYECKHIA

1) pa3roBOPHBIN

IIpumMepHbIe NpPaKTHYECKHE 3aJaHHSI.

[TpounTaiiTe peIoKeHUI. Y KQKUTE CIIy9an CTIIMCTUICCKU HEYIAauHOTO MCIIOIB30BAHUS TIPEIOTOB 6610y U
ecieocmeue.

1. BBuy BO3pociieil aHTPOIIOr€HHOM Harpy3ku Ha 3KOCHCTEMY rOpoja BO MHOI'O pa3 yXyALIMIIUCH IOYTH BCE
nokaszaTreiau KauyecTBa Bojbl. 2. MHKaccoBble Mopy4yeHHs ObUIM HUCIOJHEHBl OAHKOM BBHUJAY OTCYTCTBHUS
JIEHEKHBIX CPEACTB Ha cueTax HaJoromiareasikoB. 3. BcenencrtBue Oosbmioro odobema padoT 1o
JUKBUAALMYU TIOCIEJCTBUHA MpPOTEUEK B KBapTUPbl uepe3 KpoBIO obcmyxuBaromas opranuzamus OOO
«KunkomcepBuc Ne2» ycTpaHUT ciiefbl MPOTEYEK B YKa3aHHON KBAapTHpe IO KOHLA TeKyllero roja. 4.
TpynoBoii [OroBop IpeKpalleH BBUAY HapylleHUs €ro yciaoBui. 5. Bceuencrsue mpeamnoigaracMou
MOJIEpHU3ALMN TPEINpUATHsS HE0OXOIUMO IEepecMOTPeTh ILITAaTHOE pacnucaHue. 6. BBuay HaBonHeHUs
IBAaKyHUPOBAHbl MECTHBIE KUTEIIN.

Il. IlpounTtaiiTe XapakTEpPUCTHKY CTyAEHTa. Belnenute o0O0bEeKTUBHBIE CTUIeoOpasyomue (HakTopsl
MPUMEHUTEIBHO K JTAHHOMY TEKCTY

XAPAKTEPUCTHUKA
Ha Jlapbto AnapeeBHy [ openony,
cryneHtky 1 kypca rpynner 1K6-15-1
Wuctutyra rymanutapHoro oopasosanuss MI'TY um. I'.1. HocoBa
I'openoBa [apbst yuurcs Ha |l kypce nueBHOro otaenenus no HanpasiaeHuto 42.03.02 «Kypuanuctukay. 3a
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nepuosl OO0y4YeHHsT TposiBHIA ce0s Kak OTBETCTBEHHBIH,
TPYAOTIOOUBBINA CTYICHT.

YcrnenHo coBMemaia OTIMYHYIO y4eOy C aKTUBHOW HaydHO-HCCIEAOBATEIhCKOW paboToi. YdacTBoBaia B
OpraHMu3aIy U MIPOBEICHUU HAYYHO-TEXHUYECKUX KOH(DEPEHITHIA.

B oOmiennn co cTyaeHTamMH TpyNmbl U mpenojaaBatensiMu [openoBa [lapbs BexiuBa U apyxentoOHa. Bue
yueObl mpodeccuoHaabHO 3aHuUMaetrcs (GoTorpadueil, pucyer, ITOOUT YHTATh HAYYHO-TIOMYISIPHYIO
JIUTEepaTypy. AKTHUBHO Y4acTBYET B KH3HU By3a. SIBJIeTCS MOCTOSHHBIM aBTOPOM CTaTeil B Ipecc-LIEHTpe
MI'TY, aBropoMm MarepuanoB Ha «3au€TtHoM paauo» MI'TY, a Takxke sBIs€TCA MOMOIIHUKOM PYKOBOAUTEIS
caifra «Campus74».

XapakTep BbIIEpPKaHHBIN. YMeeT J00MBaThCs MMOCTABICHHBIX IIeJieH, He yIycKas U3 BULy paboTy B KOMaHJE.
HexondnukrHa, no6posxenarensHa. Ha KpuTuKy pearupyetr KOHCTPYKTUBHO.

XapakTepucTUKa JjaHa 1o MecTy TpeOOBaHHUS.

JOOPOCOBECTHBIN, AMCHUIUIMHUPOBAHHBIMH,

Kypatop rpynmst 1K6-15-1, nonent xadeaps
PAOSAuMK ®I'bOY BO «MI'TVY um. I'"'1. HocoBa»
O.E. YepHoBa

VYK-4.2

Bener nenoByr mnepenucky Ha
PYCCKOM M WHOCTPAHHOM SI3bIKaX

c y4eToM 0COOEHHOCTEH
CTUJINCTUKH oduIMaIbHBIX
MHCEM U  COLUOKYJIBTYPHBIX
pasInunit

ITepedyenn TeopeTHYECKUX BONPOCOB:

. HopMaTtuBHBIN acniekT 1eT0BOM KOMMYHUKAIWH.

. DIIEKTPOHHOE TUCHMO.

. JlenoBeIe muceMa.

. Buzipl BompocoB B j1e10Boit Oecene.

. [lonsrTust o61meHus: 1 koMMyHuKauu. CBONCTBA U pa3iInyusl.
. Buipl KOMMyHHUKaTUBHBIX OapbepoB.

. CranzapThl 1€710BOTO CTHIIS.

. I[IpaBuna TeneoHHON KOMMYHUKAIUH.

. OcoGenHoctu AenoBoro 3tukera. HanronanbHas crnenuguka Je10BOro 3TUKETa.
10. SA3bIk Kak cpencTBO oOmeHus. yHKINNU SA3bIKA.

11. Oco6eHHOCTH MEKKYIbTYPHONH KOMMYHUKAIIUU

Tecrbl:

1. ZKanpoBasi CTPyKTypa 1e/10BBIX IHCEM He BKIKOYAeT:

a) MUChbMO-COTIJIacHe

0) MMChMO-HATIOMUHAHNE

OO NONWN B W —
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B) CONMPOBOAUTEIHHOE MUCHMO

I') TUCHMO-BBITOBOP

2. [leperoBopbI — 00Cy:KIeHHE C LETBIO. ..

a. IPUATHOTO BPEMSITIPETIPOBOKICHHSI

0. 3aKJIFOUEHHUSI COTJIAIICHHUS 110 KAKOMY-JTHOO BOIIPOCY

B. BBISICHCHHSI OTHOIIICHHH

T. HaBSI3bIBAHMSI CBOUX YCIIOBUH CIETKU

3. 3aJior ycnexa JaeJioBOi Oecebl MPOSIBJIACTCS Yepe3 ee Y4aCTHUKOB B...
a. KOMITIETEHTHOCTH

0. TAKTHYHOCTH H JOOPOKENIATEIILHOCTH

B. TpyOOCTH U PE3KOCTH

T. KOH(IUKTHOCTH, BO30OYIUMOCTH

I[IpumMepHbIe MPpaAKTHYECKHE 32 JAHUS:

. Onpedenume mun npueedennvix Hudice 0el08bIX NUCeM (U3Beujerue, NOOMeEepIcOeHUe, HANOMUHAHUE,
npocvba, omeem, conpogooumenbHoe nucomo). Omeem ooocHylime.

1. Ha Bam 3ampoc coobmaem, 4To BCe KOMIIOHEHTBI aBTOOYCHBIX BO3AYIIHBIX KOHJIUIIMOHEPOB MU
TPaHCIIOPTHBIX MOPO3UJIbHBIX YCTPOICTB UMEIOT NoATBepxkAeHue ctanaapTy 130 9001.

2. IIpocum Bac cooOmmTh, Koraa M Ha Kakux ycloBUsSX Bel Mokere moctaButh HaMm 200 komOaitHOB
Mapku B-45.

3. C coxaneHueM cooOmiaeM, YTO KaJpoBas CHUTyallMss B HalleM YHHBEPCUTETE HE I03BOJISIET
HOJIOXKUTEIbHO OTKIMKHYThCS Ha Baie npetoskenue o pabore y Hac.

4. B otBer Ha Bam 3ampoc coobmaem, uro OOO «Koabmeke» ocymiecTBiseT moctaBku B Poccuio

KOHIIEHTpaTa upkoHueBoro mnopoiikoodpasHoro (KIII1) mpoussonctea BoasHoropckoro I'TMK. IMoctaBku
ocymecTBisitores B r. PoctoBe H//]. maptusmu o 10—15 T. aBTOMOOUIBHBIM TPAHCIOPTOM.

S. [TogTBepkmaemM mnonydeHne Bammx npemioxkeHnid, wn3iokeHHbIX B mmcbmMe Ne 01-05.326 ot
15.03.2004.

6. Hanomunaem Bawm, uto B coorBercTBUM C aoroBopoM 24-16 or (mara) Bel nomxHBI 3aBEpIINTH
pa3paboTKy mpoekTa 110 (1ara). [Ipocum Bac cooOmmTh 0 cocTostHUN pabOTHI.

7. Brichimaem 3ampomieHHble Bamu cepTudukathl KadecTBa IOCTABIEHHBIX paHee KOHIUIIMOHEPOB.
[TosryueHnue npocum MOATBEPAUTD.

Il. Obpa3zyiime ycmotiuusvie crosocouemanus, umeruwue OKpacKky ouyuailbHo-0e108020 Cmujis, 000a8uU8 K
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nepeou  z2pynne  CywecmeumenbHulX — COOMEEmcmeylowue npuiazamenvhvle, KO  6MOpPOU  2pynne
cywecmeumenvHulx —Heobxooumvle enazonvl. Cocmagbme @ppaszvi ¢ NOIYYEHHLIMU CIOBOCOUEMAHUAMU.
[IpuroBop, cCpok, NHIO, AETH, OTBETCTBEHHOCTb, JACHCTBHs, OOOpPOHA, MOJHOMOYHS, OOCTOSATEIIHLCTBA,
IPEeCTYIUIEHUE, HaKa3aHue, kajoba, mocodue, opratsl, MOpsAI0K, PACCMOTPEHUE.
[Tpuka3, KOHTpOJb, IOJDKHOCTHBIE OKJIAJbl, BBICOBOP, IOpHIIAHME, OIIMOKa, CcoJeiCTBHE, IOPSJIOK,
BBITNIOJIHEHUE, HEAOIEJIKH, JUCLIUIIMHA, COBEIIaHNE, 003aHHOCTH, 00CIIEI0BaHNE, MEPHI.

YK-4.3 Bemonnser mia nuusbix neneil | [lepeyenb TeopeTHuecKMX BONPOCOB:

MePEeBO/T oUIHATBHBIX u
MpOPECCUOHANIBHBIX  TEKCTOB €
MHOCTPAHHOIO SI3bIKa HA PYCCKHIA,
c pyccKoro A3BIKA Ha
WHOCTPaHHBIN

1. Opdosnuyeckre HOPMBI.

2. AKIIEHTOJIOTMYECKHE HOPMBI.

3. Mopdonornueckre HOpMBI.

4. CUHTaKCUY€ECKHE HOPMBI.

5. Jlexcuueckre HOPMbI COBPEMEHHOI'O PYCCKOT'O SI3bIKA.
6. CiioBapu COBPEMEHHOT'O PYCCKOTO A3bIKA. AJTOPUTM MOJB30BaHUS CIIOBAPSIMH.
7. JlenoBasi puTOpHKa.

1) Creunduxka >xanpa nHGOPMALMOHHOTO COOOIIEHNUS.
2) Cnenuduka x*aHpa KPUTHKH [TOTIMHEHHOTO.

3) Crnemnuduka xaHpa mpeaoKeHHs.

4) Crienpuduika >xaHpa BO3pakeHUsI.

5) Cnenuduka xaHpa KOHCYJIbTAIIHH.

6) Cneunduka xaHpa MHEHHUSL.

7) Cnemnuduka sxaHpa mpochObI.

8) Cneunuka xaHpa KOMILUTUMEHTA.

9) Cniennuka »aHpa MoXBaJbl.

10) Ocobennoctu TeneOHHON KOMMYHHKAIIMH.

Tecrbl:

|. JI71s1 OCHOBHOIM YaCTH peyeBOro coO0IIeHNsI He XapaKTePHO
a) cood1IeHne HHPOpPMaLnY;

0) MPU3BIB K HEMOCPEICTBEHHBIM JICHCTBUSM;
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B) 000CHOBaHHE COOCTBEHHOMN TOUKH 3PCHHUS;

') YOSXKICHHE ayTUTOPUH.

I') mormyHOCTH

1. Kakoii U3 moaxoaoB Kk npodjeMe si3bIKOBOH HOPMBbI AABJISIETCS BeAYIIUM:

A) conranbHBIN

b) nunrBucTHUeckuii

B) nunamuueckuit

III.CoBOKyNHOCTH NMPaBWJI, PerJiaMeHTHPYIOIIMX YNOTpPeOd/ieHUe CJIOB, POU3HOIIIEHHE, IPABONUCAHME,
o0pa3zoBaHue CJI0B W HX IpaMMaTH4YeCcKHX (OpM, coOYeTaHHe CJIOB H IOCTPOeHHME NpPeNI0KeHUN
Ha3bIBAETCH ... HOPMOW

A) nurepatypHoi

b) opdosnmueckoii

B) rpammaTnueckoit

I') cnoBooOpazoBaTenbHOM

I[IpumepHbIe NpPaKTHYECKUE 3aJaHUS:

1. laiime oyenKy ucnonb308anuio 1eKCUYECKUX CPeOCm8 8 NPUGeOeHHbIX NpeodlodCceHusX. Ykaocume peuesvie
OWUOKU (HenpasulbHbILL 8bIOOP CI08A, HAPYULEHUEe TeKCUYECKOU COYemaemMocmu, peuesdas HedOoCmamoyHOCHb,
nieoHasm, masmooaus u op.). Mcnpasvme npeonodicerus.

. CTyeHTsI, IpolleAlIne aBIeHUE U CBAPKY, MOTYT 3aMucaThCcs Ha 00paboTKy pe3aHHeM.

. Ha xagecTBO HampaBiieHbl MHOTHE TEMBI, Pa3padaThIBA€MbIe YUEHBIMU.

. Hama unaycrpus nouru norsana ypoBenb CIIA 1mo KoIu4ecTBy BBITYCKAEMbBIX U3IETUH.

. HampaBnienue pa3BuTusi 5koHOMUKHM B XX BEKe U Y Hac, U Ha 3amnajie MpUHSUIIO JIOXKHOE HalpaBJICHHE.

. becena, KOTOpyr0 MBI ¢ BaMU IPOBENH, OIOIIA K CBOEMY 3aBEPILAIOLIEMY KOHILY.

. B nanbHeleM pa3BUTHH CIOKETa HAC 0KUIAET HEMAJIO HEOKUJAHHOCTEN M MHTEPECHBIX CIOPIPU3OB.

. [Ipenmonaraemplii paiioH Te0IOTOpa3BEAKH N300MI0BaT 60I0TaMHU, HECMETHBIM KOJTHYECTBOM KOMAapOB.

. BeiOpannas TemaTuka BeChMa akTyajabHa B JaHHBI MOMEHT BPEMEHH.

01N A W~

II. Ilpasunvhvle opmvl  UMEHUMENbHO20 NAOEH A MHONCECMBEHHO20 HUCLA 0DOUX CYUWeCmEUmMenlbHbIX
npedcmasiienvl 8 psoax (08a 8apuanma omeema):

a) JUCTIETYEPhI, TOBAPbI

0) KpPEMBI, KYIOJIbI

B) JUPEKTOPBI, PEKTOPHI
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I) OyXranTepsl, JOTOBOPHI
IIpumep KOMILIEKCHOTO 3aJaHUs 1O KYpCY:
Ompeoakmupyime  91eKMPOHHOE NUCbMO  MAK, 4moObl OHO  COOMBEMCMEO8AI0  MPeOOBAHUIM,
npeovABIAeMbIM K OAHHOMY JICAHDY.
Harama, npuser!
JIOKyMEeHTBI 32 MIOHB M MIOJIb 110 BUEPAIIHUM JOTOBOPEHHOCTSIM OTIIPABJICHBI CETOIHS, U TAK)KE BBICHUIAIO €Ile
B IPUJIOKECHUH 3aKPBIBAIOIINE JOKYMEHTHI. T0, 4TO OTIIPAaBHIIM C KYpPhEPOM CETOJHS, Y BaC y)Ke JIOJKHO OBITh.
Otnpasunu juis Ilerposoit Haranbu. Kak monmyuuinb, oTnummuch, noxanyiicra. Eciu yero-to He XxBaraer,
JonuieM oos3aTenbHo. Takxke cooOIH, Bee JIM B TOPSIIIKE C TOKYMEHTAMU B TIPUIIOKEHUH.
Eme s He BhIchUTaN Tebe 3aKpbIBAIOIIUE JOKYMEHTHI MO KIMEHTaM «JKcmpecc-1» u «JKkcnpecc-2» 3a UIOHb-
uionb. Tak Kak y Hac HeT oT Bac JieHer o HuM. Koraa xaTth oT Bac aeHer?
[To momn.Oro/KETY 3a UIOJIb BBICHIIAIO 3aKPHIBAIOIIUE JOKYMEHTHI B 3JIEKTPOHHOM Bue. M0)KeM MOAMKUCHIBATH,
€CIIM BCE HOPMAJIBHO.
C yBaxxeHueM,
MBan BaHOB

YK-4.4 [TyGau4HO BBICTYMAET HA ITepedyenb TeopeTHYECKUX BONIPOCOB

PYCCKOM SI3BIKE, CTPOUT CBOE
BBICTYIUIEHUE C YUETOM
ayJIUTOPHUU U 1IeTU OOIIEHUS

1. JlemoBasi putopuka.

1) Cnenuduka xanpa HHGOPMAIIMOHHOTO COOOIIEHUS.

2) Cneuun¢uka xaHpa KpUTUKHA TOTUMHEHHOTO.

3) Cneuuduka xaHpa npeioKeHusl.

4) Cneunduxa >kaHpa BO3paxKeHHUsI.

5) Cneunduka xxaHpa KOHCYJIbTAIUH.

6) Cnernuduka xaHpa MHEHUS.

7) Cneunduka xaHpa mpochOBbl.

8) Cnenuduka xaHpa KOMIUIUMEHTA.

9) Cneunduka xaHpa MoXBaJbI.

10) OcobennocTH TeneoHHON KOMMYHUKALINH.

Tecrsl:

1. Ynaunble neperoBopbl Bol 3aBepuinTe 01HOI 13 NpUBeAeHHBIX HUKe (ppa3:
a) ITo Takomy ciy4aro HaJj0 Obl, KAk TOBOPUTHCS, YCTPOUTH OAHKET, YTO JIH. ..

6) MBI pagsl B3aMONIOHMMAHHIO, YCTAHOBUBIIEMYCS MeX Ty Hamu. Hageemcsi, 9To Halle mapTHEpCTBO OyJeT
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B3alMOBBITOIHBIM.
B) TosbKO y HAC MMEETCs elle HECKOJIbKO yrouHeHui. Kak y Bac co BpemeHeM?

r) Kak nmyunie yTouHUTB OTAENbHBIE [T0JIOKEHUSI JoroBopa?

2. Boi0epuTe npaBuJILHOE NPOJ0JIKEHHE ONIPeAe/ieHUsi: APryMEHT — 3TO...

a) 0JIHA U3 OCHOBHBIX MBICJICH TEKCTa

0) 10Ka3aTeNbCTBO, MPUBOJAUMOE B 3aAIIUTY TE€3HUCA

B) TEMa TEKCTa

') KOHKpeTU3alus eu

3. Yka:xxure (ppa3eosioru3M, KOTOpPbIid yMeCTeH TOJIbKO B PAa3rOBOPHOM CTHJIE PEYH:

a) 3eMJ1s1 00€TOBaHHAS;

0) axusuiecoBa IATa;

B) T0OJIOBA Ca/I0Bas;

r) Mexay Cunsmioit u Xapu0aoi.

4. BepHbl J1 cJIeYIOIIHE CYKICHUS 0 COIMATBHOM KOH(PIUKTE?

A. JIns 1OCTIKEHUS ycIexa IMeperoBOpoB MPH pa3penieHny KOH(PIUKTH BAXKHOE YCIOBHE — TOTOBHOCTH 00EnX
CTOPOH Ha yCTYIIKH.

b. KoH(aukTHI B 00111€CTBE UTPAIOT Pa3pyIIUTENbHYIO, IECTPYKTUBHYIO POJIb U HE CITIOCOOHBI COJIEHCTBOBATh
MOCTYNaTEeIbHOMY Pa3BUTHIO.

a) BEPHO TOJIBKO A

b) BepHo TONIBKO b

C) BEpHBI 00a CyX/IeHUS

d) o6a cyxaeHust HeBepHBI

IIpumepHBbIC NPpaAKTHYECKHE 32JAHUA:

[TpounTaiiTe KOHCYIbTAINIO, JaHHYIO Ha caiite «tOpuanyeckoil cayxObl MO 3alIUTe MpaB KYPHAIUCTOB U
onorepoB» (http://media-urist.ru/). SIBnsercs nu TekcT MH(GOPMATUBHO HACBIIIEHHBIM M JIOCTYITHBIM JIJISI
NOHMMaHUA, GOPMUPYET JIM OH y ajJpecaTa YETKOE U SICHOE NIpeJCcTaBieHue o npenmMere peun? Hamummre
pPeUb-KOHCYJIBTAIIMIO HA TEMY B COOTBETCTBUU C BAIlIMM POJOM JiesiTeNIbHOCTH (Hanpumep: «Hazno nu BeIOUpaTh
npodeccuto xxypHanucra?y», «I'ae HalTH WHPOPMAITMOHHBIN TTOBOJI JIJISl CTYIEHUYECKOTO MOJIOJICKHOTO calTa
«Campus74.ru»?» u n1p.).

«0o65a3ana nu peoaKyus 6bINAAYUGAMb ABMOPCKOE B03HAZPANCOCHUE HCYDHAIUCHLY, padomaruiemy 6
wmame?
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B cuny ct.1295 I'paxkmanckoro konekca P®, HCKIIOUMTENBHOE TPaBO HA CIYXKEOHOE MPOU3BEICHUE
OPUHAISKUT paboTOAATEeN0, €CIM  TPYJOBBIM MM  IPa)XJAaHCKO-IIPABOBBIM  JOTOBOPOM  MEXIY
paboToaTesIeM U aBTOPOM HE IIPELYCMOTPEHO MHOE.

Ecnu paGoronarens B TeUeHHE TpeX JIET HAYHET MCIIOJIb30BaHHUE CIYKEOHOrO NMPOU3BENEHUs WU Nepeaact
UCKJTIOUUTENIFHOE TPaBO JPYroMy JIMIly, aBTOp HMMEET IPaBO Ha BO3HArpaxkaeHwe. ABTOp NpHOOpeTaeT
yKa3zaHHOE IPaBO Ha BO3HArpaXKJ€HHWE M B Cilydae, Koraa paboTojarenb MPUHSUI peleHHEe O COXPaHEHUU
CIIy’)KeOHOTO MPOW3BEJACHHUS B TallHE M MO 3TOW NMPUYMHE HE Hadasl MCIIOJB30BAaHUE ITOTO NMPOU3BEICHHS B
yKa3aHHbIN cpoK. Pa3zMep Bo3HarpaxaeHusi, yCIOBUS U MOPSAIOK €ro BBIILIATHI paboToAaTeNeM ONPEeOTCs
JIOTOBOPOM MEXAY HUM U paOOTHUKOM, a B CJIy4ae CIopa — Cy/10M.

[IpaBo Ha BO3HarpaXkaeHue 3a ciIyxkeOHOe IMPOM3BEACHUE HEOTUYKAAEMO U HE MEPEeXOJUT IO HACIIEACTBY,
OJIHaKO IIpaBa aBTOpa M0 JOTOBOPY, 3aKJIIOUEHHOMY UM ¢ paboToJaTeseM, U He TIOJyYEeHHbIE aBTOPOM J10XO0/Ibl
HEepexoasT K HaclIeIHUKaM.

W3 npuBeAEHHBIX HOPM 3aKOHA CIIEAYET, YTO BBIILJIaTa aBTOPCKUX TOHOPapOB

a) sBiseTCcsl 00sA3aTeIbHOM M HE MOXKET OBITh IOCTaBJI€HA B 3aBHCUMOCTb OT (DMHAHCOBOI'O COCTOSIHUSA
NPEINPUSITHS,

0) pa3Mep M MOPSIOK BBIILIATHI aBTOPCKOTO TOHOPApa MPOIUCHIBAETCS B JIOKAIBHBIX akTax. [Ipu aTom, nucxomas
U3 OOLIMX MPUHIIMIIOB Pa3yMHOCTH U CHPABEIJIMBOCTH, OH HE TOJDKEH HOCUTh CUMBOJIMYECKUHN ((OpMaIbHBII)
XapakTep M JI0JKEH pealbHO KOMIIEHCUPOBAaTh UHTEIIEKTYalIbHbIN aBTOPCKUI TPYI».

I1. ITo3HakoMbTECH C peubto-MHeHHEM. ChopMyIHpyHTe CyTh MO3UIMH aBTOpa. OILEHUTE pedb MO CIEAYIOUIM
napaMerpam: CTPYKTypa, JOTMYHOCTh, IOCJIEI0BATEIbHOCTb, COJEP’KATENbHOCTh M COOTBETCTBUE TEME.
HcnpaBbTe HEe0UETHI, €CITU TAKUE UMEIOTCS.

Unen Cosera Coroza Ilpennpunumareneit, nupekrop OOO «busnec Ilepconam» Potanoa mus
MuxaiinoBHa.

«MHorue poauTenu, skenas J1aTh peOEHKY BO3MOXKHOCThb INONPOOOBaTH 3apaboTaThb COOCTBEHHBIE JIEHBIH,
OPUYYUTHh K TPYOY, MOHUMAHUIO MPOU3BOACTBEHHBIX OTHOLIEHUH, XOTENU Obl YCTPOUTH €r0 Ha MOCHIBHYIO
emy paboty. Ho ceromus, k coxajieHuto, opuIHaIbHO TPYJO0YCTPanBaTh MOJAPOCTKA MajIo KTO JKeJaeT.

Sl HenaBHO MpUHMMAaJA yyacTue B 00CYKJICHUM BaXKHOTO Bompoca: «TpynoycTpoiicTBO HECOBEPIIEHHOIETHUX
B JICTHUH mepuoj BpeMeHu». Bce Oomnblie opraHumzanuié He TOTOBBI O(QOPMHUTH MOJIOAEKb K cebe Ha
npeanpustie. I[lpuunHbl — OONBIIOE KOJMYECTBO HEOOXOMUMBIX JIOKYMEHTOB, OOS3Hb MPOBEPOK,
HEO0OXOIMMOCTh OTAENLHOTO yueTa HECOBEPIIEHHOJIETHHUX, BHICOKAsi CTOMMOCTh MEIKHIKEK. B urore, Tospko
KaX/Iblif ceZIbMOM MIKOJIBHUK CMOT' B IIPOIIJIOE JETO HAMTH MoApadoTKy. A >KelaroluX — TOIbKO OpHUIMATIBHO
3aperucTpupoBaHHbIX — O6b6U10 B HoBropoze 6osbiie 1200, To ecth o akTy pasza B 1Ba, HaBepHOE, OOJIbIIIE.
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Paznnunble BeOMCTBa HACOUYMHSUIM CTOJIBKO DPEIVIAMEHTUPYIOLIUMX JOKYMEHTOB, YTO pabOTOJAaTeNd, HUMEs
GbpoHT paboT U kKenaHue B3ATh HAa pabOTy MOJIPOCTKOB, HE JKEIAI0T OKYHAThCSA B ATOT TOKyMEHT0000poT. UTo
HYXXHO CJIeJIaTh CETOHs, 4T0ObI paboTonaTens ObUT 3aMHTEPECOBAH BBIMOIHITH CTOJIb BAKHYIO MUCCHIO, KaK
TPYIOYCTPONCTBO HECOBEPILIEHHOIETHUX ?

[Toka moIPOCTKH M MX POAUTENH HaOEraroTcs ¢ JOKYMEHTaMH, H JIETO yKe MpoxoauT. KTo-To u3 poaurenei,
KOHEYHO, BBIXOJUT U3 TOJOXKEHUs, opOopMIIASICh MO JOKYMEHTaM caM, a TPYAOBble 00A3aHHOCTU IMOpydYas
pebeHkKy.

PaGoromarenn mHOr/AAa MOAKUIBIBAIOT paboTy 6€3 JOKYMEHTOB C OIUIATOM HATIWYHBIMU — JIETH JOBOJIbHBI,
POIUTENHN TOXE, CIYyKOBI HE 3HAIOT, CIST CIIOKOKHO.... padoTa clieinaHa, KIUEHTH JOBOJIbHBI, YAHOBHUKH HE
HY>KHBI.

HyxeH ynpoIieHHbId MOpsIoK padoThl C MOAPOCTKaMH. Beh Mpu3biBas B OYEPETHOM pa3 OM3HEC BHITIOIHATH
BXHYIO COIMANIbHYIO (YHKIHUIO, ['0Cy1apCcTBO NOMDKHO MPEASIOKUTh MOTUBAIIMOHHYIO COCTABIIAIONIYIO, a HE
HAJ[3UPATEIbHYI0 M KapaTeibHYyl0. MOTUBALIMOHHOW COCTABJIAIOLIEH CErOJHS HET. A BOT IEPEUYCHb 3aKOHOB,
KOTOpBIE JOJIKEH COOII0IaTh padoToAaTeNh IPU TPYAOYCTPOICTBE MOAPOCTKA, cCOCTOUT U3 13 mynkToB. Koraa
YCHUJIMTCS. MOTHUBHUpYIOIIAsi poiib ['ocymapcTBa B BOpoce TPYAOYyCTPOHCTBA HECOBEPIICHHOJIIETHHX, MTPodieMa
HA4YHET PeIaThCs.

1II. Cocmagbme 06a 0OKYMEHMA — CAYHCEOHYIO 3ANUCKY O HE0OX0OUMOCMU 86€0eHUS WMPADHBIX CAHKYUL NO
OMHOWEHUIO K O0NA30bl8aIOWUM HA 3AHAMUSL CMYOEHMAM U NPUKA3 O 66€0eHUU WMPADHBIX CAHKYUL NO
OMHOWEHUIO K ONA30bLEAIOUUM HA 3AHAMUSL CTNYOEeHMAM.

Omnpenenure, KTO 00J1aJa€T MOJHOMOYHUSAMU JJI1 COCTABJICHUS IOKYMEHTOB JaHHOT'O TUIA, KOMY OHU MOTYT U
JIOJDKHBI OBITH apecoBanbl. OOpaTHTe BHUMAaHNE HAa HAJIMYKME PEKBU3UTOB, 0053aTENbHbIX U (PaKyIbTaTUBHBIX
KOMITO3MIIMOHHBIX YaCTEH.

YK-4.5

VYCTHO nmpenacTaBisieT pe3yabTaThl
cBoei JeSITebHOCTH Ha
HHOCTpaHHOM SI3BIKE, MOXET
NOJJIEPKATh Pa3roBOp B XOJE HX
00CyXIeHUS

ITepeyenn TeopeTHYeCKMX BONPOCOB:

1. CranzapThl 1€710BOTO CTHIIS.

2. IlpaBuina TeneoHHON KOMMYHHUKAIUH.

3. OcobenHoctH n1enoBoro 3Tukera. HarmonanbHas crienuguka 1e10BOro THKETA.
4. S3pIKk Kak cpeacTBO o0mmeHns. OYHKINU A3bIKA.

5. OcobeHHOCTH MEXKKYIBTYPHON KOMMYHUKAIINH.

TecTbl:

I. Kak Bbl oTpearnpyere Ha KOHQJIMKTHYIO CUTYallHIO N0 Tes1epoHy?

1. Brickaxy BcE, 4TO yMaro 0 cobeceHHKE.
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2. Cpenaro HEHOHUMAIOMIHUIA BHI.

3. Tlocraparoch epeBecTH pasroBOp B HHOE PYCIIO.

4. Tlonb6epy 3apaBble apryMEHThI, YTOObI OTBETHTh Ha BCE MPETEH3UH.

1. Bbl o0emaju mnepe3BOHUTDH, PelIMB MPoOJeMy K omnpeaeJeHHOMY Cpoky. OJHAKO pelIMTh ee He
yaaercs. Urto aenarn?

1. «Ilo3BoHIO, KOria pelly; pa3 He 3BOHIO, 3HAUMT, HE PEILIJI €ILe».

2. «I103BOHIO U JIOTOBOPIOCH O HOBOM CPOKEY.

3. «Ecnu ecTh HYX/1a, HO3BOHHUT CaM.

4. «O6oiaychy.

111. Kakue pakTopbl onpenesisitoT GOpMUPOBAHUE PEYEBOI0 ITHKETA U €ro UCNmoJib30BaHue?

a) 0COOEHHOCTH TTAPTHEPOB (COIMATBHBIN CTaTyC, 00pa3oBaHue, MPoheccus, BO3PACT, IO U T.I1.);

0) cuTyalus, B KOTOPO MPOUCXOIUT oO1IeHue (pe3eHTalus, KoH(epeHIus, coBellanue, kaaponas decena
Hap.);

B) BpPEIHBIC TPUBBIYKY;

') BHEITHOCTh YYaCTHUKOB OOIIEHHUS.

[IpumepHbIe NpaKTHUYECKHE 32 JAHUS:

IIpokoMMeHTHPYIiTe U HCIPABLTE OMIMOKH, CBA3AHHBIE C HETOYHBIM MOHUMAHUEM 3HAYEHHS CJIOB.

1 B nmocnemnue roapl ObLIO CO3/ITaHO MAaCCOBOE KOJTMUECTBO MHHOBAIIMOHHBIX (hopM. 2 CelbCKUM
TOBAPOIMPOU3BOIUTEIISIM CTATI0 SKOHOMUYECKH YIIIEPOHBIM PeaTnu30BbIBATH MPOAYKIIHIO TIO CIIOKUBITUMCS
1eHaMm. 3 DTH JaHHbIE TO3BOJIMIIM aBTOPY OCHOBATH CIIEIYIOIINE BBIBOJIBI U Mpeanoxkenus. 4 Ha npeanpustun
HCIIOJIH30BaJIOCh O0Jiee mporpeccuBHOe obopynoBanue. 5 Ctana O4eBUIHON HETOXKIECTBEHHOCTh 3aMBICTIOB
MPOTPaMMBbI COITMAIBHBIM YCIOBUSAM KHU3HU. 6 MBI JOHKHBI O0POTHCS BCEMH HAIIUMU pecypcamu. 7 bonblnyro
MOJIOBUHY CBOETO BBHICTYIUICHHS JTOKJIATYUK TTOCBATUI aHAIHU3Y MOJTUTHYECKON CUTYalNH. 8§ YMHOKEHHE
MOJTHOMOYHI TJ1aBbl MECTHON aJIMUHHUCTPAIIMK 00ECTIEYeHO 3a CUET MPEJOCTABICHUS MECTHOMY
CaMOYTIPaBIICHUIO IIIMPOKON CaMOCTOATENbHOCTH. 9 Jlaneko He Bce MpeAPUHUMATENTN BCTYIIIA B HOBYIO
amoxy ¢ BuAoM Ha Oyayiiee. 10 B mapke Obuto 3anoxeno 24 nepesa. 11 OH mo3HaKOMUIICS € TS I0N
HOBEHIINX KOMIbIOTepoB. 12 [IpuHsATOE peleHne crnocoOCTBYET yIyUlIEHUI0 OTMEUEHHBIX HEJ0CTaTKOB. 13 B
3aJIe B OCHOBHOM OBLITH JIFOJIM U3PSAHOTO BO3pAcTa.

YK-5: CnocoGeH BOCIpHHUMATH MEKKYJIbTYPHOE Pa3Ho00pa3ue 001ecTBA B COIHAIBLHO-UCTOPUIECKOM, ITHYECKOM U (PUI0COPCKOM KOHTEKCTAX

HUctopusi (Mcropusi Poccuu, Beceobmast ucropus)
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YK-5.1 AHaM3UpyeT COBPEMEHHOE JK3aMeHAUMOHHBIE BOMPOCHI:
COCTOsIHME O0LIECTBA HA OCHOBE — MHcropus B cucreMe cOLMaIbHO-TYMAHUTAPHBIX HAyK. OCHOBBI METOAOJIOTUU UCTOPUUECKON HAYKH.
3HAHHS HCTOPUICCKON — T'ocynapctBo u o6miectBo B J[peBHEM MUpe
PETPOCIICKTUBLI 1 OCHOB — CpenHeBEKOBbE KaK CTaIMsl BCEMUPHOTO HCTOPUUYECKOTO ITpoIiecca
CONHMATRHOTO aHaIN3a — Pannee HOBOE BpeMst: IEPEXO/] K HHIYCTPUAIBHOMY OOIIECTBY

— Mup B XVIII — XIX Bekax: MONbITKH MOJAEPHU3AIUN U IPOMBIIIUICHHBIN IEPEBOPOT.

— Mup B Hauasie XX Beka. [lepBas MupoBas BoMHa.

— Mup Mexnay 1ByMs MEUPOBBIMH BOMHamMu. Bropast MupoBas BoiHa

— TlocneBoennoe ycrpoiictBo mupa B 1946 — 1991 rr.

— Muposoe coobmiecTBo Ha pydeke XX - XXI BekoB.

— JlpeBHepycckoe rocynaperso B [X — XII BB.

— Pycckue 3emnu B nepuof pa3npo0ieHHocTd. boppda pycckux 3eMenb ¢ MHO3EMHBIMH 3aXBaTYMKaMU.
— OO6pa3oBaHue U CTAHOBJIEHHE PYCCKOI0 EHTpaIu30BaHHOIO rocynapcrsa B XI1V— nepoii Tpetu XVI BB.
— HBan I'po3HbIii: pedOpMBbI U OTIPUYHUHA.

— CwmyTtHoe Bpems B Poccun.

— Poccusa B XVII B.

— Pycckas xynbprypa B IX — XVII BB.

— IlpeoGpa3zoBanus TpaauroHHoro odmectsa mnpu Ietpe |.

— JIBopuoBsle nepeBopoThl. [IpaBnenue Exarepunsi Il.

— Poccus B nepBoii nonosune XIX B.

— Poccus Bo BTopoii nososune XIX B.

— Pycckas kynsrypa B XVIII — Havane XX BB.

— IlepBas poccutickas pepomonus 1905-1907 rr. u ee nociencTus.

— Poccua B 1917 1.

— ComnmanucTruueckasi peBOJIONMS U CTAHOBIICHHE COBETCKOM BiiacTu (OKTAOph 1917 — mait 1918 rT.).

— I'paxxnaHckas BoiiHa U MHTEepBeHUUs B Poccun. BoeHHBIT KOMMYHU3M.

— O6pazoBanue CCCP 1922-1941 rr.

— Buyrpennss noautuka CCCP B 1920 — 1930-¢ rr.

— CCCP B roasl Benukoii OTeuecTBEHHON BOMHBI.

— CCCP B 1945-1964 rr.: mNOCIEBOEHHOE BOCCTAHOBJIEHHE HApOAHOIO XO34KWCTBA M NOMNBITKU
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pedopmupoBaHusi.
— CCCP B 1965 — 1991 rr.
— Oco0eHHOCTH pa3BUTHUSI COBETCKON KYJIbTYPHI.
— Buytpennss nonutuka Poccuiickoit @eneparuun (1991 — 2000-¢ rr.)
TecTsl:
1. KynukoBckas OutBa:
. 1237 r.;
. 1480 1.;
. 1223 r;
. 1380 .
. OnpuyHuHa:
. 1565-1572 rr.;
. 1598-1605 rr.;
. 1550-1572 rr.;
. 1556-1582 rr.
. Co3bIB mepBOro 3eMcKoro codopa:
. 1549 1,;
. 1497 r.;
.1613 1,
. 1649 .
. TpeTbHIOHbCKAsT MOHAPXUS:
. 1905-1907 rr.;
. 1894-1917 rr.;
.1907-1914 rr.;
.1914-1917 rr.
. bpecrckuit mup:
. 1917 r.;
L1918 1
.1919r.;
. 1920 1.
.B1721r.:

AP LW, ONODBDBOWONPEP RPN, WERONMNEPEDNDRWNDR=
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. OTMEHA KPENOCTHOTO NPaBa;

. MpoBo3TJaienue Poccun numnepuei;
. mpucoenuHenueM K Poccun Kpeima;
. ipuHsTHE «COOOPHOTO YIOKEHUSI.
. 'ox napcrBoBanus Exarepunsi II:

. 1721 r;

1755 1

.1785r.;

. 1801 r.

. 3amMeHa KOJJIETUH MUHUCTEPCTBAMU:
1718 1

. 1802 r.;

1874 1

. 1881 r.

. [TonTaBckoe cpaxeHue:

. 1702 r.

. 1709 r.;

711 1y

. 1714 r.

10. Pedopma ympaBienus rocyaapctBeHHbIMU KpecThsiHamu [1.J]. Kucenesa:
1.1801-1803 rr.;

2.1837-1841 rr.;

3.1861-1863 rr.;

4.1881-1894 rr.

11. Hayano «xoxaeHust B HapoI»:

1. 1863 r,;

2. 1873 r.;

3. 1883 r.;

4.1895 .

12.B 1700 r.:

1. CeBepHas BoiiHa;

2. TOPOJICKHE BOCCTaHUSI;

LW~ O PR WND—~OOPR,WND—, IR WN—
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3. pyccko-Typelikast BOWHa;
4. NIEpKOBHBIN paCKOI.

13. Jlexper o 3emie:
1.1917 r;

2.1918r;

3.1921r.;

4.1924 r.

14. ITonHOE peKpalleHe BBIKYITHbBIX IUIATEKENW KPECThSIHAMMU:
1. 1803 r;

2.1861r.;

3.18%4 r.;

4.1907 r.

15. Ilepexon k HaMmy:
1.1919r.;

2.1921r;

3.1924 .

4.1927 r.

16. Ilepuon 1700-1721 rr.:
1. JIBagnaTUIIeTHSS BOMHA;
2. CeBepHas BOIHa;

3. OredecTBEHHAs BOMHA,
4. pyccko-Typelkas BoifHa.
17. KpectbsiHcKas BoiiHa nox npeasoaurensctBoM E.M. [lyrauesa:
1. 1606-1607 rr.;
2.1670-1671 rr.;
3.1707-1708 rr.;
4.1773-1775 rr.

18. Mocksa — cronmna PCOCP:
1.1917r.;

2.1918r;

3.1920r;

4.1922 .
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19. 1922 r. — rox obpa3oBaHusi:

1. PCOCP;

2. CCCP;

3. YCCP;

4. BCCP.

20. Boccranue B Kponmraare:

1. 1918 r;

2.1920r.;

3.1921r;

4.1922r.

21. UcnsiTanue nepBoii aromHoit 6om0b1 B CCCP:
1.19451.;

2.1949r;

3.1952r.;

4.1954 r.

22. U36panne H.C. Xpymena [lepBeim cekperapem LIK KIICC:
1.1953r.;

2.1956r.;

3.1964r.;

4.1972r.

23. Ilpunsarue nepsoit Koncrurynuu PCOCP:
1.1917 r;

2.1918 r.;

3.1924 .

4.1936.

24. Tlepseiit cexperaps (I'enepanbublit cexkperaps) LUK maptuu B 1964-1982 rr.:
1.}O.B. Annponos;

2. 1.B. Cranum;

3. H.C. Xpymies;

4. JLU. bpexHes.

25. Ilpunarue xpuctuancTsa Ha Pycu:
1.962r.;
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2.988r.;

3.989r.;

4.991r.

26. Beenenue B Poccuy HOBOTO JIETOMCYUCIICHHUS
1.1700 r.;

2.1721r.;

3.1725r.;

4. 1800 r.

27. llpunsarue YKa3a o «BOJbHBIX XJIeOOMmalnax»:
1.1803 r.;

2.1861r.;

3.1883r.;

4. 1894 r.

28. Co3bIB YupenuTenbHOro COOpaHus:
1.1917 r;

2.1918r.;

3.1919r.;

4,1921r.

29. Cwe3n kHs3eit B JIrobOeue:

1.1097 r.;

2.1136r.;

3.1147r;

4. 1199 .

30. JIuBoHCKas BoiiHA:

1. 1558-1583 rr.;

2. 1565-1572 rr.;

3.1609-1612 rr.;

4.1700-1721 rr.

YK-5.2

WNHTepnperupyer po0IeMbI
COBPEMEHHOCTH C MO3UIUN ITUKU
1 GuI0cOPCKUX 3HAHUM

IIpakTHYeckue 3a1aHUA::
3anummre UQpbI COrIACHO XPOHOJIOTHYECKOH MOCIe10BaTeIbHOCTH COOBITHI:
1. m3nanme Manudecra «O napoBaHWM BOJIBHOCTH M CBOOOBI BCEMY POCCUIICKOMY TBOPSIHCTBY»;
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2. mpoBezieHue ryoHoi peopMbl;

3. ctpouTenbcTBO OernokameHHoro Mockosckoro Kpemus;

4. napcrBoBanue bopuca ®enoposuya ['ogyHoBa.

Otser:

2. Pacmipenenute cOOBITHS MO TEPUOJAM COTTIACHO XPOHOJIOTMYECKON IMOCIEeIOBATEIbHOCTH: B Tpynmy A —
coObITHsI, cBsi3aHHbIE ¢ MpaBieHueM [lasna [; B rpynny b — coObITus, cBI3aHHBIE C MpaBiIeHUEM AJeKcaHapa

B WINPT

. OTpaHUYEHUE CBOOOIbI KHUTOTICUaTaHNUS,
. m3nanne Manugecra «O TpexTHEBHOU OapiIuHe»;
. o0pazoBanue B Cankr-IlerepOypre TaitHoro odmiectBa «Cor03 criaceHus»;
. IPUHSITHE YHUBEPCUTETCKOTO YCTaBa, MPEIOCTABUBIIETO ABTOHOMHIO YHUBEPCUTETAM;
5. ynpa3HeHHe JBOPSHCKUX COOpaHMii B TYOSpHHUSX.
6. HAYaJI0 CO3JaHKsI BOCHHBIX ITOCEIICHUM.
‘ I'pynna A ‘ ‘ I'pynna b
3. YcTaHOBUTE COOTBETCTBHE MEXKAY AaTaMU U COOBITUSMU:
1. 1989; A) o6wsBnenne CCCP BoitHbl SlnoHnwy;
2. 1945; b) n3manne Ykaza 06 OTMEHE TeJIeCHBIX HaKa3aHUM;
3. 1857; B) Hauano nMuKBUAAIIME BOCHHBIX IMOCEJICHUMN;
4, 1863. I') mpoBenenue I cbe3na Hapoausix aenyraroB CCCP;
) npunarue CCCP B Jlury Haruii.

Ortser:
. 3anummmTe UG PHI COTITACHO XPOHOJIOTUUECKON MOCIIEI0BATEILHOCTH COOBITHIA:
. ipuHsATHEe KOHCTUTYIIUYN «pa3BUTOrO COLUATU3MAY;
. m3nanue [locranosnenuii LIK BKII(0), WK u CHK CCCP o 6opsbe ¢ kynakamu;
. m3nanue [locranoBnenus LK BKII(0) «O npeononennu KyiabTa JMYHOCTH U €T0 MOCIEACTBUI;
. m3nanue Jlekpera 00 yCTaHOBICHUHU 8-4aCOBOTO pabOYero JHs;
. poBenienne XIX Beecoroznoii napTKOH(epeHIHH.
Ortger:
5. Pacnpenenute coOBITHS MO MEPHOAAM COTJIACHO XPOHOJIOTHYECKOM MOCIE0BaTENIbHOCTU: B Ipynmny A —
coObITHsI, cBA3aHHbIE ¢ TpaBieHneM MBana IV; B rpynny b — coObiTus, cBsi3anHble ¢ npaBieHueM [lerpa I:

wm B wWwND =N
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. ocHoBanue [lerepOypra;
. IPOBEJICHUE ONPUUHUHBL;
. M3J1aHue YKa3a o MPECTOJIOHACIIEINN;
. yupexxaenre CUHOa;
. pa3rpoM JIMBOHCKOI0 OplIeHa;
. obpazoBanue «M30paHHON paabl».
I'pynma A I'pynna b

| | | |
6. YCTaHOBHTE COOTBETCTBHE MEXKIY IaTaMH U COOBITHSIMH:
1.1912r. A) nznanne Manudecrta 0 BEpOTEPIIHUMOCTH U CBO0OOI€ BEPOUCIIOBEIAHUS;
2.1905 1. b) mposenenne Broporo cwezna PCIPII;
3
4

N0~ W —

. 1903 r. B) Jlenckuii paccper;
. 1907 r. I') arpapnas pedopma I1.A. Cronbinuna;
J1) oTMeHa MOTyIIIHOM MOAATH.

Ortger:
. Panee npyrux npousonuio:
. HayaJio BO3BE/ICHUS bepIMHCKON CTEHBI;
. Kapubcxkuii kpusuc;
. 3aITyCK MEPBO B MUPE ATOMHOM 3JIEKTPOCTAHIINH;
. mpoBenenne XXVI coesna KIICC.
. YKaXXuTe OTBET C MPaBUJIbHBIM COOTHOLIEHHEM COOBITHS U IoJIa:
. 1841 — uznanue «I'0poOBOTO MOJTOKEHUSY;
. 1919 — uznanue Jlekpera o0 TUKBHUIAMNHA HETPAMOTHOCTH;
. 1918 — co3zmanue BUK;
. 1917 — nposeaenne V Beepoccuiickoro che3na CoBeToB;
. 1870 — 3anpemenue nNpoaaxu KpecTbssH B PO3HUILLY.
. PacnipegenuTe coObITHS MO MEpUOAAM COTJIACHO XPOHOJIOTMYECKOM MOCIEeI0BaTENbHOCTH: B Tpynmy A —
coObITHS, CBA3aHHBIE ¢ npaBieHueM VBana III; B rpynny b — coObiTus, cBsizanHble ¢ nmpasinenueM Mpana [V:
1. nyremectBue Adanacus Hukuruna B Unauro;
2. nmpoBenenue CtoriaaBoro codopa;
3. CO31aHHE TTPUKA3HON CHCTEMBI,

O UOIT R, OWNEFPXOPR, WD~
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4. co3bIB IEpBOro 3eMCKOro cobopa;
5. «CrosiHue Ha peke Yrpey;
6. mprcoearHeHNE K MOCKBE I0r0-3aMaHbIX PYCCKUX 3eMeTb.

I'pynima A ‘ ‘ I'pynna b |

10. CootHecuTe COOBITHS U T'OJIBL:

1. 1917, A) co3nanue BpeMeHHOro MpaBUTENbCTBA,

2.1918; b) korndumkT Ha KBX/;

3.1922; B) nauano nepBoii NATUIETKHY;

4.1928. I') co3piB YupenutenbHOro coopanusi;

1) obpazosanue CCCP.

Otser:

11. B XV Beke KHSKUIT:

1. Imutpuii ([JoHCKON);

2. Bacunuii 11 (Temublit);

3. UBan II (KpacHsiit);

4. Bacunmii 111

12. Ykaxure cobbiTHe, mpounzomenuiee 29 anpens 1881 roga:

1. yupexxaenne KpecTbaHCKOro 1mo3eMenbHOro 0aHka;

2. BozoOHOBNeHne Coro3a TpexX UMIIepaTOPOB.

3. uznanue Manudecra «O HE3bI0IEMOCTH CaMOJIEPIKABHSIY;

4. mpunstue [lonoxennst 06 00s13aTEILHOM BBIKYTI€ KPECThIHCKUX HAJIEIOB.

13. CoGriTHE, Tpou3oIieaiee panee npyrux B 1917 roxay:

. monnucanue Huxonaewm II B IIckoBe akTa 00 OTpeueHUU OT MPECTOIIa;

. oTkpeITHe [Ipennapnamenra;

. mpoBenenue [leporo Beepoccuiickoro chezna CoBeToB pabodmx M CONAATCKUX AemnyTaTtoB B [leTporpane;
. Hayayo «xJeOHbIx OyHTOBY» B [leTporpane;

. OTMEHa CMEPTHOU Ka3HU Ha (hpoHTE.

14. Ykaxxute BapuaHT OTBETA C MPABIWIHBHBIM COOTHOIIIEHWEM (DaMIIIMH U TOJ1a PYKOBOJICTBA CTPAHOM:
1. bpexues JI.W. 1966 1.;

2. 'opbaues M.C. 1974 r.;

O~ WN —
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3. Cranun 1.B. 1954 r.;

4. Xpymes H.C. 1969 r.

15. CooTHecHuTE M U IO KHSKEHUS:
1. Urops A) 970;
2. Bnagumup MoHomax b) 977;

3. Carocnas | B) 1113;
4. Spomonk I ) 912.
Otser:

16. 3anumure U psl COrIACHO XPOHOJIOTHYECKOM MOCIEe0BATENEHOCTH COOBITHIA:
1. yupexxnenue HenpemeHHOro coBera;
2. cpaxkeHue 1noja AycTepiuieM;
3. 3axuoueHue TUIB3UTCKOrO MUPA;
4. npeoOpa3zoBanue «Coro3a criaceHus» B «Co103 6J1aroA€HCTBU».
5. 3ameHa Koncrurynuu Llapctsa [lonbckoro «Oprannyeckum cTaTyToOM.
Ortger:
17. Pacnipenenute coOBITHS IO MEPUOJIAM COTIACHO XPOHOJIOIMUYECKON MOCJIEA0BAaTEIbHOCTH: B Ipynmy A —
coObITHsI, cBA3aHHbIE ¢ NpaBiieHueM [lasna [; B rpynny b — coObiTus, cBsizaHHble ¢ npaBieHueM ExarepuHbl
I
1. n3ganmne Ykasa o 3anpenieHuy BB03a BCEX MHOCTPAHHBIX KHMUT
2. n3nanue JKaloBaHHON IpaMOTHI IBOPSIHCTBY;
3. 3ampeT mpoaaBaTh KPEeCThsiH 0€3 3eMJIM C ayKIIMOHOB;
4. Boccranue E.U. [lyrauesa;
. CEeKyJIIpU3aLys IEPKOBHBIX U MOHACTBIPCKUX 3€MEb;
6. 3anpeT OTCYTCTBHS Ha CIyX0e ABOPSIH, IPUIHCAHHBIX K I'BapJICHCKUM IOJIKaM.

W

I'pynna A I'pynna b

| | | |

18. CooTHecuTe COOBITHE U TOJ:
1. u3nanue Ykaza [Ipesunenta PCOCP o npuocranosnenun gesrensHoctu KIICC na reppuropun Poccuu;
A) 1990;
2. mpoBenenue Be10opoB B Coset Denepanuu u ['ocynapcTBeHHyio JlyMy 1epBoOro co3biBa;
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b) 1996;
3. m36panue M.C. I'op6aueBa IIpesungentom CCCP;  B) 1989;
4. npunstue Poccun B unensl Coseta EBpornibr; ') 1991;
) 1993.
Otser:
19. Opranusanusi, co3gaHHasi paHee Ipyrux:
1. «Coto3 60pBOBI 32 0OCBOOOXKIEHUE pabOUero Kiiaccay;
2. «CeBepHbIi COIO3 PYCCKUX pabOUuX»;
3. «3eMa 1 BOIAY;
4. «OcBOOOXKIEHUE TPYIa».

20. 3anummnTe uudpel COrJIaCHO XPOHOJIOTHYECKON MOCIEA0BATEIHLHOCTH COOBITHH:
1. «JIenoBoe mobowutie» Ha Yyackom o3epe;

2. cTpouTenbcTBO OenokameHHoro MockoBckoro Kpemis;

3. kaspkenue Bacwmus [ JIMutpueBuya;

4. xaspkenue Anapes FOpresuua (boromto6ckoro);

5. cre3n kHs3el B Jlrobeue.

OTgerT:

VK-5.3

JemoHCcTpHpYyeT
o01rero u 0COOEHHOTO B
pa3BUTHU U BAJIN3AIIH,
PENUTHO3HO-KYIbTYPHBIX
OTITHUHH u IIEHHOCTEH
JIOKAIIbHBIX KYJIbTYP

IIOHUMaHHue

Bomnpocs! 1151 caMOnpoBepKu:

. B xakue roapl npaBuia nuHactus PropukoBuueii?

. KTo u3 xHs3eit, u B kakue roas! mpaBui B Kuese B X B.? Pacckaxkute 00 X 1esATEILHOCTH.
. Kakue rnaBuble coObiTust mporcxoauinu Ha Pycu B IX-Hauane XII BB.?

. Kakumu coObITHsIME OTMEUEHO IpaBiieHue KHA3s1 Biagumupa 1?

. Korna n xakue npaBoBble akTbl Ob111 pUHATH B [X-XII BB.?

. Kakne noctmxenns kynetypsl JpeBHeit Pycu Mmoxere Ha3BaTh?

. KTo u3 kHs3ei, u B kakue roasl nmpaswi B Kuese B X1 B.? Pacckaxxure o ux 1esTenbHOCTH.
. Uem npocmaBuics kusa3b SApocna (Myapsrit)?

9. Kakue BaskHbIe COOBITHS MPOUCXOAMIH B NIepuo npasienus Biragumupa (Monomaxa)?
10. KakoBbl 0OCHOBHBIE 3TaIlbl 00PbOBI PYCCKUX 3€MENb C MOHT'OJIbCKUM 3aBOCBaHUEM?

11. KakoBsl ocobennoctu npasienus MBana (Kanutsr)?

01N N K~ WM =

12. KakuMu BakHbIMHM COOBITHSIMM OTMEYEH MEpHOJ| 3aBepUIeHHs] OOBEAMHEHUS PYCCKUX 3€MeIb BOKPYT
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Mockssl B koH1le X V-Hauane XVI BB.?

13. Uem 3HamMeHareneH nepuo npasieHus Meana [V?

14. Kakue coObrTust mpoucxoiuinu B CMyTHOE Bpemsi?

15. KakoBbl Obutn B3aumootHomienust Poccun ¢ Peusto [Tocnionuroit 8 XVII B.?

16. Kakumu coObITHAMH OTMEYEeHO mapcTBoBaHMe Muxanna PemopoBuua U Anekces MuxaiinoBuua
PomaHoBBIX?

17. Yem Obu1n BbI3BaHbI HapoHbIE BhICTYIUIEHUS B X VII B.?

18. B ueM cocrosiia 0coOeHHOCTh pyccKo-mBeackux otHomeHui B X VII-XVIII BB.?

19. Korna u kakue ocHOBHBIE pedopMbl ObLTH poBeaeHs! [leTpom 1?7

20. Kakue natel BoiiH Poccuu ¢ gpyrumu ctpanamu B X VIII B. MOkHO Ha3BaTh?

21. Kakue MexayHapoaHble 10roBopsl 3akitoumia Poccus 8 XVIII B.?

22. Kakue poccuiickue IpaBUTENIH NPUILLIM K BIACTU MyTeM JBoproBoro nepesopora B X VIII B.? Pacckaxure
0 UX JI€ATEIbHOCTH.

23. Kakue pedopmsl mposena Exkarepuna 11?

24. KakoBbl 1OCTHKEHUS poccuiickoil KyiabTypsl U Hayku B X VII-XVIII BB.?

25. KakoBo conepxaHue MUpHBIX 10roBopoB Poccun ¢ Ocmanckoit umnepueit B XVII-XIX BB.?

26. Korna u xakue pegopmsl npooanian Anekcanap I u Anexcannp 11?7

27. Kakue Mepbl ObUIM OCYIIECTBIIEHBI 10 OTMEHE KPEMOCTHOrO MpaBa’?

28. Kakue o011ecTBeHHO-IIOJIUTUYECKHE OpraHu3aliK MosiBUINCH B Poccun Bo Bropoii nonosune XIX B.?

29. Kakue MexayHapoaHble 10roBopbl Obutn 3akimtoueHbl Poccueil B XIX B.? Pacckaxute 00 UX comepx aHUH.
30. Kakuie ocHOBHBIE COOBITHS MIPOMCXOIMIIN B MEPHOJ LlapcTBOBaHUs Asekcanpa I117?

31. Kakue nonuTuyeckue napTuu, U B Kakue rojsl oopazoBanuck B Poccun B konue XIX-nauane XX BB.?

32. Kakue BaxXHbIe BOGHHbIE Ollepaliiy ObUIH poBeieHb! B Xoe IlepBoit MupoBoii BOMHbI?

33. KakoBbsl BpeMeHHbIe paMku JesTesnbHOcTH ['ocynapcrBennbix Jlym Poccuiickoill uMmnepun U MX cOCTaB 10
NapTUHHOMN NPUHAIIEKHOCTH?

34. Kaxk pa3BuBanuch coobiTus B ctpane B 1905-1907 rr.?

35. Kakuie ocHOBHBIE COOBITHS TPOUCXOIMIN BO BpeMs DeBpanbckoit peBosonuu 1917 1.7

36. B Teuenue kakoro nepuoja AeMCTBOBANO Kax10€ 3 BpeMeHHbIX paBUTeNbCTB B 1917 1.7

37. Kakue mpaBoBbI€ aKThl ObUIM MPUHSATHI B IEPBBIE T'0JIbI COBETCKOM BacTu?

38. Kakne BHENTHETIOIMTHYCCKUE aKITUU XapaKTEPHBI JIJIs1 COBETCKOTO rocynapcra B 1920-1930-¢ rr.?

39. Kakue coObITus, cBa3anHble ¢ penpeccusmMu 1930-1950-x rr., MoxxkeTe Ha3BaTh?

40. Kakue n3menenust B sxkoHomrke CCCP mpon3onumi B roJibl NEPBEIX MSATHIETOK?
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41. Korna u kakue Hanbosee 3HauuMble OUTBBI IPOUCXOIMIN B To/1bl Bennkoi OTeuecTBeHHOW BOMHBI?

42. Kakue 3HaMeHaTeNbHbIE JaThl BPEMEHH XPYILIEBCKON «OTTENEIN» MOKHO Ha3BaTh?

43. Kakue I[locranoBnenus pykosoacrBa CCCP Bropoil nosoBunsl 1960-x — nepBoil nosoBuHsl 1980-x rr.
MOCBSIIAINCH SKOHOMUYECKUM IpodiemMam?

44. Korna 6butn npunsatel Koncturynuun CCCP?

45. Kakosa poas CCCP B nocjieBOEHHOM pa3BUTHH MHUpaA?

46. KakoBbl OCHOBHBIE BEXH PA3BUTUS POCCUNCKOMN KyIbTyphl B XX BB.?

47. Kakue u3MEeHEHUs MPOUCXOAWIN B CTPaHE B XOJI€ IEPECTPONKU?

46. Kakue ocHOBHbIE cOObITUS ITpou3onuu B Poccun B 1990-e rr.?

48. Kak u3MeHsINCh MPeArnouTeHus u30upareneid B X0/A€ NPEe3UACHTCKUX U AYMCKUX BBIOOpoB B 1990-¢ —
2000-¢ rr.?

49. Kakue HayuHble gocTHKeHHs] XX B. mpociaBuiau Poccuro?

50. Ko u3 poccusin sBnsuics naypearom HoGeneBckoil nmpemun?

51. Kakue BaxxHbIe COOBITHS B CTpaHe npou3onu B Havane 2000-x rr.?

Puitocopus

YK-5.1

AHanM3upyeT COBPEMEHHOE
COCTOSTHUE O0I1I€CTBAa HA OCHOBE
3HaHUS UCTOPUUYECKON
PETPOCIIEKTUBBI 1 OCHOB
COIIMAJIbHOTO aHaJIu3a

Ilpumepnulit nepeuenv 60npocos 01a UHOUBUOIYATbHBIX (RUCOMEHHBIX) 3A0AHUIL:

1. B 4yem cyImHOCTh COLMaNbHbBIX CBSI3€H M OTHOLIEHU?

2. B ueM oTiiMume 3aKOHOB MPHUPOJIBI OT 3aKOHOB 00111eCcTBa?

3. B ueM coCTOST UCTOYHUKH caMOpa3BUTHS o0I1ecTBa?

4. IIpoananu3upyiite AMHAMHUKY Pa3BUTHS IPEICTaBICHUN 00 OOIIECTBE U €0 CTPYKTYPHBIX JIEMEHTaX B
3anagHoi punocopuu B XIX — XX BB.

5. B 4yeM cyThb NpOTHBOpEYHMs MEXIY JIMYHOCTbIO M oOmiectBoM roBopun H. Muxaitnosckuii: «Ilycts
00LIECTBO NMPOrpeccCUpyeT, HO MOMMMTE, YTO JIMYHOCTh IPU 3TOM DPETPECCUPYET, YTO €CIM HUMETh B BUIY
TOJIKO 3TY CTOPOHY Jejia, TO OOILIECTBO €CTh NEpBbIM, OmKallmuii m 3/mediuii Bpar uyenoBeKa, MPOTHUB
KOTOPOTO OH JOJDKEH OBITh MOCTOSSHHO Ha cTpaxe. OOIIECTBO caMUM IPOIIECCOM CBOETO Ppa3BUTHSA
CTPEMHTHCS PA3IPOOUTh JIUYHOCTH, OCTAaBUTh €€ KaKOe-HUOY/Ib OJTHO CHEeUaIbHOE OTIIPABICHUEY.

6. B yem 3akiiouaercs IuaneKTHYecKas KyJIbTypa MBIIUIEHHS W KaK OHAa COOTHOCHUTCS C COLMAIbHBIMU
JnecTBUAMU?

7. Yto Takoe cBoOo1a yenoBeka? Kakue ecTh TOUKU 3p€HHS 110 3TOMY BOIpocy?

8. Korga u npu kakux yCJIOBHSAX OHa IIPEBPALIAETCA B CBOIO IPOTUBONOJIOXKHOCTE. [lonTBEepanTe npuMepamu.
9. Uto HeoOX0 MO, YTOOBI OCYHIECTBUTH MOJUIMHHYIO CBOOOY, N30€XkKaTh ee MpeBpallieHus B HECBOOO Iy HIIN
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«0ercTBo OT CBOOOIBI».
10. BrickaxxuTe cBO€ OTHOLICHHE K CyxkIeHuto: «Llenb onpaBasiBaet cpenctsay. [IpuBeanre npumepsl, Kormaa
9Ta ujes ObUIa pealn30BaHa B HCTOPHH, )KU3HH.
YK-5.2 WnTepnpetupyer npobiuemsl | Ilepeuens meopemuueckux 60npocos K IK3ameHy:
COBPEMEHHOCTH C MO3MLUHA dTUKU | — Duirocodckre KOHIENIUH YeaoBeka. OCOOEHHOCTH B3aMMO/ICHCTBHIS YelIOBEKa ¢ MHPOM. MUPOBO33pEHHE.
1 puocodckux 3HAHUH — Pasymnocth yenoBeka. KocMmorieHTpu3m aHTHIHON (hrmocopuu.
— Penmurnosnoe mupoBoz3perne. OcoOeHHOCTH cpeTHeBeKOBOH (mnocopuu. KoHeuHOCTh CyliecTBOBaHUS
yenoBeKa U npobiaema 0eccMepTus AyIu.
— Marepuanusm u uneanusm B GIocopuu Kak CriocoObl 00bICHEHUS MUPa. MeXaHUCTHYECKas! KapTHHA
MUpa.
— Bo3HUKHOBEHHE AMANEKTUYECKON MPOOIEMbI pa3BUTH U3 MeTahU3MUEeCKOro MoHUMaHus Mupa. OCHOBHbBIE
3aKOHBI IUATEKTHKH.
— IIpoGnema mpocTpancTBa 1 BpeMeHu B punocoduu. OTnudne ot HaydHoro noaxoaa. Cremuduka
¢unocodun HoBoro BpemeHH.
— YenoBek Kak MPOU3BOJAIIEE CYIIECTBO. MapKCH3M U MaTepHaTUCTUYECKOE TOHMMAaHNE HCTOPHUH.
— CBo0Ooj1a Kak anpTepHAaTHBA IPUPOJHON eTepMuHanuu. pparnuonansHas Guiaocodust Kak crnocod
0O0BSICHEHUS MUpA.
— DOK3UCTEHIMAIU3M KaK HarpaBjieHHe coBpeMeHHOH guocoduu. [Tpobiema 3x3ucTeHIIUU U ObITHS
YyeJioBeKa.
— IIpoGnema ObiTus B pritocopun.
— IIpob6nema cyoctannmu B punocopun. dunocodckre KapTUHBI MaTEPUATBHOTO €MHCTBA MUPA.
— Tlo3HaHWe KaK MyTh ABMKEHHS K HCTHHE U OCHOBA OpHEHTAIH B Mupe. [Ipobiema HCTHHBI.
— Ilpupona coznanus. UneanpHoe kak Gpopma HHOOPMAITMOHHOTO OTPAKECHHUS.
— IIpobrema 6GmoconmanbHON TPUPOLI YenoBeka. [Ipobiema conmnansaoro B prunocopun. OOmEecTBO.
— DKOJIOTHYECKHE PUCKH TI00aTN3upOBaHHOTO Mupa. ConraibHbIe PUCKH KOMMYHUKAITMOHHOTO 00IIecTBa.
dunocodckas KOHIENH KyabTypsl. KynbpTypa v nuBrin3anys.
YK-5.3 JlemoHCTpHpYyET nnouumanue | Ilpumepnoiii nepeuenv mem nUCbMEHHBIX UHOUBUOYATbHBIX 3a0anuil (Icce):
obmero u  ocobenHoro B |1l. OTHouIEHHE K OBITHIO COBPEMEHHOT'O YeJIOBEKA.
pa3BUTHA MUBWIN3ANAH, | 2. POJb 3MTMCTEMOIIOTHH B )KU3HH COBPEMEHHOTO YEIIOBEKA.

PENUTHO3HO-KYIBTYPHBIX

3. BOHpOCBI 9TUKHU B JCATCIBHOCTU COBPECMCHHOTI'O YCJIOBCKA.
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OTJINY U u LEHHOCTEN
JIOKaJbHBIX KYJIbTYP

Posb punocodpuu B coBpeMeHHOM 00IIECTBE.

CoducTrka B COBpeMEHHOM MHUPE.

Nneanusm [linatoHa B COBpEMEHHOM MUPOBO33PEHUU.

Teneonorust ApUCTOTENSI B COBPEMEHHOM TEOPUU Pa3BUTHSI.

[TpuHIMIBI CTOMIIM3MA B )KU3HUA COBPEMEHHOTO YEJIOBEKA.

[TpyuHIMOBL SMTUKYpen3Ma B )KU3HA COBPEMEHHOTO YEJIOBEKa.

10. ITpuHIMITBI CKENTHIM3MA B )KU3HA COBPEMEHHOTO YEJIOBEKA.

11. Bepa u pa3ym B MUPOBO33PEHUU COBPEMEHHOT'O YeIIOBEKa.

12. TTpunatmn «OputBel OKKaMa» B COBpeMEeHHOH (uocodun u Hayke.
13.T'enqoHU3M Kak OCHOBAa COBPEMEHHOT'O MHUPOBO33PEHHUSL.

14. KoH(ynmaHCTBO M HHIUBUIYATIH3M.

15. ®unocodust OyaausmMa 1 00I1IeCTBO MOTPEOTCHHUS.

16. PanimoHanm3M u 3/1paBblii CMBICH B TTOBEJICHUH COBPEMEHHOTO YEIIOBEKa.
17. nen nparmatu3Ma U yTHIUTapU3Ma B COBPEMEHHOM OOIIECTBE.

18. Biusinue pycckoit punocodun Ha pa3BUTHE POCCHICKOTO MEHTAJIUTETA.
19. Bnustaue njieil SK3UCTEHITHAIN3MA Ha Pa3BUTHE COBPEMEHHOTO YEJIOBEKA.
20. ParioHanpHasi 1 UppalnvoHaibHasi COCTABIISIIOIINE TOBEIEHUS! COBPEMEHHOIO YeI0BEKa.
21. IaTynnus 1 3ApaBbIid CMBICI B YCIOBHUSX ITOCTMOJIEPHA.

22.CB000/1a ¥ OTBETCTBEHHOCTH JTUYHOCTH.

23.TIpobnema dyeroBeKka B COBPEMEHHOM OOIIECTBE.

24.TIpoGnema orpeesieHus: CMbIcia JKU3HU.

25. CMBICH CyIIECTBOBAHMS YEIIOBEKA.

26. DTnyeckue npoOeMbl pa3BUTHS HAYKU U TEXHUKH.

27.1IpobGnema caMoaKkTyaIH3aluy YeJI0BeKa B O0IIECTBE MOTPEOICHHUS.

28. ConmanbHble MPOOJIeMBbl Pa3BUTHS HAYKH M TEXHUKH.

29.TIpoGiemMa pa3BUTHS U HCIIOTH30BAHUS TEXHOJIOTHH.

30. ConanbHOe 1 GHOJIOTHYECKOE BpeMs )KU3HU YeJIOBeKa.

31. KoHmernmus ycriexa B COBPEMEHHOM OOIIECTBE.

32.KynbTypa 1 UBUIN3AIHSL.

33. JloBepure ¥ COTPYTHHYECTBO B COBPEMEHHOM OOIIIECTBE.

34. Mu}oI0r1yHOCTH MUPOBO33PEHUSI COBPEMEHHOTO YETIOBEKA.

35. Poitk mopsizika u xaoca B )KHU3HU COBPEMEHHOTO YeJIOBEKA.

©CoNo O~




Koo
UHOUKAMOD
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea

36. OHTOIOTHS COBPEMEHHOTO YEJIOBEKA.

37. O1uCTEeMOIIOTHSI COBPEMEHHOTO YEJIOBEKA.
38.OTuka COBpeMEHHOI0 YeJI0BEKA.

39. AkcHosI0THS COBPEMEHHOTO 00IIECTBA.
40. TIpobrnema peHOMEHA UHHOBAIIHH.

YK-6: Cnocoben ynpaBjiasiTb CBOUM BpeMeHeM, BbICTPAMBATh U Peaju30BbIBATH TPAEKTOPUIO CAMOPA3BUTHSI HA OCHOBE NMPHHIUIOB 00pa30BaHUs B
TeYeHHe BCeil JKN3HHU

TexHosorust npogeccuoHAIbHO-ITMYHOCTHOTO CAMOPA3BUTHS

YK-6.1:

Hcnons3yeT HHCTPYMEHTBI U
METO/IbI YIIPABJICHUS BPEMEHEM
MIPY BBINIOJHEHUH KOHKPETHBIX
3aj1a4, MPOEKTOB, IIPH
JIOCTHIKEHHUH TTOCTABJICHHBIX
nenen

IlepeueHb TeOpeTHYECKHX BOMPOCOB K 3a4eTy:
Tect: BoiOepute npaBUIbHBIN OTBET
1. [TocTostHHOE OTKJIAIBIBAHKE JIE)T HA TIOTOM, He)KEJIAHUE BBITIOIHATH OMPE/ICIICHHBIC 0053aHHOCTH — 3TO:
a) neppeKInOHN3M;
0) abbI03epCTRO;
B) MPOKPACTHHALINS;
') TaM-MEHEKMEHT.
2. YMeHue mo cOOCTBEHHOW HWHMIIMATUBE CTAaBUTh L€ M HAXOAWTh MYTH WX PEUICHHs XapakTepus3yeT
YyeJloBeKa Kak:
a) pelIUTEeIHHOTO;
0) 11eNIeyCTPEMIICHHOTO;
B) HACTONYHMBOTO;
') CAMOCTOSITEIBHOTO.
TemaTnka coo0meHUii U T0KJIAT0B
—  Mampuuya Juzenxayipa (npunyun Jiizenxayipa unu Memoo izenxayipa)
—  Ilpunuun Ilapemo (3axon Ilapemo uau npunyun 20/80)
—  Xponomemparxc
—  Cnucox 3a0a4 unu to do list.
— Ilocmanoeka uyeneit no cxeme SMART.
IIpakTH4yeckoe 3a1aHue
Noab6epute 610K ANATHOCTUYECKUX METOAMK, CNOCOBHbIX OTCNEANUTL IMYHOCTHO-NPOdECCMOHANIbHOE CaMOPa3BUTHE
paboTHMKA HanpaBaeHus, No KOTOpomy Bbl obyyaetecb. O6oOCHyTE.

VK-6.2

Onpenenser IIPUOPUTETHI

Ilepeyenb TeopeTHUecKUX BONPOCOB K 3a4eTy:
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cOOCTBEHHOM nesitenbHOCTH, | Teet: BoiOepure npaBMIIbHBINA OTBET

JUYHOCTHOTO pa3BUTUA u |1. TlomnuuHas (IOCTUTHYTas) WACHTUYHOCTH SIBJISETCSA IIOKa3aTejeM ICUXUYECKOM YyelioBeKa, ero

po¢eCCHOHATBLHOTO POCTa CIOCOOHOCTH CaMOCTOSITENIBHO pelIaTh MpoOJIeMbl, KOTOPHIE CTABUT IEPe] HUM XXU3Hb, U CaMOMYy HECTH
OTBETCTBEHHOCTb 32 MPUHSATHIC PEILICHUSI.
a) 3peJIoCTH;
0) MH(paHTUIBHOCTH,
B) KPU3UCHOCTH;
T') MOJIOJIOCTH.
2. YenoBeka Kak MHIUBUAA XapaKTEPU3YET:
a) UHIUBUyaIbHBIA CTHIIb JESTEbHOCTH;
0) MOTHBAIIIOHHAsl HAIIPABJIEHHOCTb;
B) MOpaJIbHbIE KauecTBa;
') CpeIHUM POCT.
TemaTtuka coobmenuii u aoxkiaagoB: [loHsTHe npodeccHOHANbHO-TMYHOCTHOE CaMOpa3BUTHE B TPyHax
OTEYECTBEHHBIX M 3apy0exHbIX nccienopareneid. Craguu npodeccroHanbHOro pa3BuTus. CaMoakTya n3amus
KaK BBICIIUNA ypOBEHb camopa3Butus nudHoctu. Cramum mnpodeccuonansHoro passutus Jl. Celomepa.
AnanrtanoHHass MoJenb camMopa3BUTHA. Kpusuc mnpodeccnoHanbHOro CcaMOpa3BUTHSA: TPHUYUHBI, IYTH
pa3Butus. KpeatuBHas IMYHOCTB: MOHATHE, IPU3HAKHU, IPUEMBI Pa3BUTHUS MPOo(decCHnoHaTbHON KPpeaTUBHOCTH.
Crpecc: ero mpuuuHbI U MPOPUIAKTHKA.
IIpakTHyeckoe 3a1anue
Kakue pelueHuns moeTe NpUHATL Bbl, Kak AMPEKTOP NPeanpUATUA TOTO Hanpas/eHus, No KoTopomy Bbl obyyaeTecs, nNo
aKTMBM3ALMW IMYHOCTHO-OPUEHTMPOBAHHOIO CAMOPA3BUTUA PaboTHWKOB. OBoCHYiITE.

YK-6.3 OnenuBaer TpeOoBaHus pbIHKA | [IlepevyeHb TeOpeTHYECKHX BONMPOCOB K 3a4eTy

Tpyna " IPEITI0KEHUS
o0pa3oBaTeNbHbIX  yCIyr  JUId
BBICTPpAaWBaHUs TPACKTOPUU
COOCTBEHHOTO

npo(hecCHOHABLHOTO POCTa

Tect: BriGepute nmpaBUIbHBINA OTBET

1. OnueHka TMYHOCTHIO ce0s1, CBOUX BO3MOKHOCTEH, TMUHOCTHBIX KAUYECTB M MECTA B CUCTEME MEXIIMYHOCTHBIX
OTHOILIEHUI Ha3bIBAETCS:

a) camMoIpe3eHTaIuEH;

0) COMOBOCHPHUSTHEM;

B) CAaMOOIIYIIICHUEM;

') CaMOOIEHKOM.

2. K xadectBaMm, omnpenesitomum , OTHOCSITCSI THOKOCTh, MpodeccruoHanbHass MOOMIBHOCTh, YMEHHE
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«Ipe3eHTOBaTh ce0s»; BIAJCHHE METOJaMM pelIeHHs OOJBIIOr0 Kiacca MNpo(ecCHOHANBHBIX 337134,
CHOCOOHOCTh  CIIPABIIATBCS € PaA3IMYHBIMU NPO(ECCHOHAIBHBIMU IMpoOJieMaMH, YBEPEHHOCTh B cele,
OTBCTCTBCHHOCTDH, OpUCHTA M HAa YCIICX, TOTOBHOCTL ITOCTOSHHO 06OFaL[IaTB CBOM OITBIT.

a) OMBIT CHELHATIUCTA;

0) npodeccuonanbHyIO 1ehOpMaIHIO CIICITATUCTA

B) KOHKYPEHTOCIOCOOHOCTh CIELUAIINCTA;

T) Ipyroe.

Temaruka 3aganusa

Ha ocHoBaHMM COCTaBJIEHHOI'O IICHXOJIOTUYECKOTO aBTONOPTPETa W OLEHKUM TpeOOBaHMS pbIHKA Tpyaa
COCTaBbTE TPAEKTOPUIO COOCTBEHHOI'O IPO(PECCHOHATBHOIO POCTA.

IIpakTHyeckoe 3a1anue

[Tpoanarnoctupyiite cedst MUHUMYM 110 CEMU AMArHOCTMYECKUM METOJMKAM M COCTaBbTE ICUXOJIOTHYECKUN
ABTOIIOPTPET IO CIEAYIOLIEMY IIJIaHY:

— HasBaHnmue Tecra.

— Pesyasbrar Tecra.

— PacnumuTe Kak 3TOT pe3yJbTaT NPOSABJIAETCS HMEHHO y BacC;

|_|pOI'IMLIJMTe pexkomeHaaunn cebe Aana TM4YHOCTHO-OPUEHTUPOBAHHOIO CaMOpPa3BUTUA.

YK-7 CnocodeH mnomaep:KuBaTh [AO0JKHBIIE YypoBeHb (PU3HMUYECKOH TOATOTOBJEHHOCTH [JIsi oOecredeHHs] TMOJHOIEHHOW COIHAJIBHON U

npodeccuoHAIBLHOM 1esITeJIbHOCTH

du3nyeckas KyJabTypa U CHOPT

YK-7.1

BriGupaer
3JI0pOBbECOEpETaIoIIHe
TEXHOJIOTUH TS TTO ITIePIKaHuUs
3JI0pOBOTO 00pa3a KU3HU C
y4eTOM (PH3UOTOTHIECKUX
0COOCHHOCTEH opranusma u
YCJIOBHUN peann3alun
npodecCHOHATbHON
JCSITETbHOCTH

TeopeTnueckune BONPOCHI K 3a4eTy

— HasBare npu4MHbBI BO3HUKHOBEHUS (PU3UUECKOM KyJIbTYpHI U CIIOPTA.

— Ilepeuncauts cpeacTa Gpu3nUecKol KyabTyphI.

— JlaTb XapakTepuCTHKY YPOBHSAM C(POPMHUPOBAHHOCTH (PU3UUECKOM KYJIbTYphl TUYHOCTH.
— CB3b pU3NYECKOT0 BOCIIUTAHUS C IPYTUMU BUJIAMU BOCTIUTAHUS.

— HasBatpe MeToauuecKkre NPUHIUIBI (GU3UYECKOTO BOCITUTAHUS.

— Ilepeuncnuth MeTOABI (HPU3MUECKOTO BOCTIUTAHUSI.

— OCco0EeHHOCTH OpPTraHU3alliK CaMOCTOSITENIbHBIX 3aHATUHN MO (PU3HUECKOH KYIbTYpeE.

— HasBanue u 3a1aun npogeccuoHaNbHO-TIPUKIIATHON (PHU3HUECKO MOATOTOBKH.

— llenp u 3agaun TPOU3BOJACTBEHHON (PU3HUECKOMN KYIbTYPHI.
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— ®opMbl IPOU3BOJCTBEHHON (HPU3UUYECKON KYIbTYPHI.

— OcHoBHbIE TPeOOBaHUS K COCTABICHHIO KOMIUIEKCOB IIPOU3BOJCTBEHHON (PU3NYECKON KYIBTYPhI C yUYETOM
npodeccun.

— ®usnueckue KauecTBa U UX POJib B MPO(ecCHOHATBbHOM MOATOTOBKE CTYIEHTOB.

— Omnpezenenue CUIbI U CIIOCOOBI €€ BOCIIUTAHUSL.

— Omnpenenenue rTHOKOCTH U CIIOCOOBI €€ BOCITUTAHUSI.

— Omnpezaenenue BEIHOCIUBOCTH U CIIOCOOBI €€ BOCTIUTAHUS.

— Omnpenenenre KOOPAMHANUOHHBIX CIIOCOOHOCTEH U CIIOCOOBI HX BOCITHUTAHUSI.

— Ormpenenenue OBICTPOTHI U CITOCOOBI €€ BOCTIUTAHMUS.

— OmpeneneHne CopTa u ero pojib B MPoheCCHOHATBLHON MOATOTOBKE CTYIEHTOB.

— Kommeke I'TO u ero posb B pu3nueckoM BOCIIMTaHUHU YETIOBEKA.

[aTb XxapaKTePUCTUKY COBPEMEHHbLIM 034,0POBUTE/IbHBIM TEXHOI0TNAMZ20.

YK-7.2

[Lanupyer
cBOOOIHOE
ONTUMAIEHOTO
buznveckot  u
Harpy3Ku u
paboTOCIIOCOOHOCTH

cBoe pabouee U
BpeMs TUTST
COUYETaHUS
YMCTBEHHOU
obecrnieyeHus

Ilpakmuueckue 3adanus:

— OmnpeaenuTs ¢ MOMOIIBIO KPUTEPUEB CBOW YPOBEHBb CPOPMHUPOBAHHOCTH (PU3HUECKOHN KYIbTYphI TUIHOCTH,

Kpumepuamu, no xomopvim MONMCHO CyOoums 0 CEHOPMUPOBAHHOCTIU UUYECKOU KYIbMYpbl JUYHOCMU,
8bICMYNaiom 06veKmueHvie U CyObeKMUBHbLE NOKA3AMEU.

Onupasce Ha HUX, MOJNCHO BbIABUMb CYUECMBEHHbLE CBOUCMEA U MePy NPOSAGIEeHUS YU3UYECKOl KYIbMYpbl 6
oesmenvrocmu. K num omuocsamesi:

1.cmenenv cghopmuposannocmu nompebHocmu 6 uuveckol Kyabmype u Cnocoowl ee y0081emeopeHusl;

2. UHMEHCUBHOCMb  YYACMUsL 6  (DUZKVIbIMYPHO-CNOPMUGHOU  OesIMeIbHOCMU  (3ampaqueaemoe  8pems,
PecyNsIPHOCMb),

3xapaxmep croxiCHOCMU U MBOPHECKULL YPOBEHb IMOU OesIMETbHOCMIL,

4.661paNCEHHOCb  IMOYUOHAILHO-60IEBbIX U HPABCMGEEHHBIX NPOAGNEHUl JUYHOCMU 6 (QU3KYIbMYPHO-
CNOPMUBHOU  0esIMeNbHOCMU — (CAMOCMOAMENbHOCMb, — HACMOUYUBOCMb,  YeNeyCmMpeMIeHHOCTYb,
camoobnaoanue, KOJLIeKMUBU3M, nampuomusm, mpyooardue, 0MeemcmeeHHOCb,
OUCYUNTUHUPOBAHHOCY),

5.cmenensb yoosnemseopeHHocmu u OmHouleHue K 8bINOIHAEMOL 0esimelbHOCHU,

6.npossnenue  CAMOOeAMENbHOCMY,  CAMOOP2AHUZAYUY,  CAMOOOPA308aHUA,
CaAMOCOBEPUIEHCTNBOBANUSL 8 PUUYECKOU KYIbMYpe,

7.Yposenb uzuuecko2o cogepuieHCmea u OMmHouleHue K Hemy,

8.61a0enue cpeocmeamu, MemoOamu, YMEHUAMU U HABLIKAMU,

camosocnumanus u

He0OX00uMbIMUu Ol (DU3UUECKO20
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COBEPULEHCNEOBAHUSL,

9.cucmemHnocmy, enyoUHa U 2UOKOCMb YCBOEHUS HAYUHO-NPAKMUYECKUX SHAHUU N0 Qu3UUecKou Kynvmype O
MBOPUECKO20 UCNONb3OBAHUA 8 NPAKMUKE UKV IbMYPHO-CHOPMUBHOU 0esIMeNbHOCU,

10.wuupoma ouanazona u pe2yisApHOCMb UCNOIb308AHUS SHAHUU, YMEHUL, HABbIKOG U ONbIMA (QU3KYIbMYPHO-
CHOPMUBHOIL 0esIMENbHOCMU 8 OP2AHU3AYUU 30008020 CIUJIA ICU3HU, 8 YYEOHOU U NpodeccuoHanrbHOl
oesmenbHOCIU.

2. CocTaBUTh KOMILJIEKC IMPOU3BOACTBEHHOW TMMHACTHKH C y4YeTOM MNPO(ECCHOHANBHON NESTETbHOCTH U
XapakTepa Tpy/Ja, BKIOYMB YHOPaXHEHUS Ul NpoPUIAKTHKM HpodeccuoHanbHbIX 3aboneBaHuid. Ilpu
COCTaBJICHUHM HEOOXOIMMO MPHUICPKUBATHCS METOIUKH.

Memoouka npouzeo0cmeenHol 2uMHACMUKY BKITIOYAET J1Ba KOMIIOHEHTA: METOAMKY COCTaBJIEHUS] KOMILJIEKCOB
MPOU3BOJICTBEHHON TMMHACTHKH M METOAMKY MX IPOBEIEHHS B pEKUME pabovero JHS.

MeTtoauku cOoCTaBiIeHHUS U MPOBEACHUS KOMIUIEKCOB B PA3JIMYHBIX BHJAX MPOU3BOACTBEHHOH TI'MMHACTUKU
UMEIOT CYIIECTBEHHbIE OTIMYMsA. Ecim MecTo BBOIHOW TMMHACTUKH ONPEICNICHO YETKO — JI0 Hadana
paboThl, TO BpeMs HPOBEIEHUsS APYIMX BUAOB IPOM3BOJICTBEHHON I'MMHACTUKM BO MHOIOM 3aBUCHUT OT
JUHAMUKA PabOTOCIIOCOOHOCTH YeJI0BEKa B TEUCHHE TPYIOBOTO JIHS.

TumoBas cxema BBOJHOW TMMHACTHKH pa3paboTaHa BEIYIIUM CIIEIUAINCTOM MPOU3BOICTBEHHON THMHACTUKA
HudoHToBOH BKIIIOUAET:

1. ynpaxHeHMs OpraHu3yIOILIEro Xapakrepa;

2. ynpa)XHeHHUs AJIs1 MBI TYJIOBUINA, YK U HOT;

3. ynpakHeHUsI O0IIEeT0 BO3/ICHCTBHS;

4. ynpaskHeHUs! JUIs MBILII TYJIOBHUIIA, PYK, HOT C MaXOBBIMH 3JIEMEHTAMU;

5—3&. crennanbHbIe YIPaKHEHMUS.

Jnis mofei, 3aHATHIX TSOKEIbIM (DU3MYECKUM TPYJIOM, B KOMILJIEKC BBOJHOM T'MMHACTHKM PEKOMEHIYeTCs
BKJIIOYAaTh TPOCTBIE 10 KOOPAMHAIMM JBWKEHUS JUHAMHUYECKOTO xapakrepa. OHHU  IO3BOJISIOT
MOCJIEIOBATEIbHO BOBIIEKATh B AKTUBHYIO JEATEIBHOCTD pa3IMyHbIe IPYIIIbl MbI. O0mas Harpy3ka npu
BBINTOJIHEHUH YIIPKHEHHUH MTOCTENICHHO YBEIMYMBACTCS K IMOCIICAHEH YeTBEPTH KOMILIIEKCA.

JIuuaMm, 3aHATBIM TPYAOM CpeIHEH TSHKEeCTH, MOAOHAYT AMHAMUYECKUE C IIUPOKOM aMIIUTYION yrpaskHEHHs
JUI TPYIIBI MBI, KOTOpbIE BO BpeMs pabOThl HE 3aJeiCTBOBaHBI. MakKCHMyM Harpy3Kd JOJDKCH
IPUXOJUTHCS HA CEPEMHY KOMIUIEKCA.

Jnst Tex, 4eil Tpya CBsA3aH C JUTMTENBHBIM HANpsDKEHWEM BHUMAHHMSA, 3PEHHs, HO HE OTIMYAeTCsS OOJBIIMMHU
(GU3NYEeCKUMHU YCUJIMSIMM, BBOJHAs THMMHACTUKA HACHIIIAETCS KOMOWHHUPOBAaHHBIMH JIMHAMUYECKUMHU
YIPaXHEHUSIMHA, B KOTOPBIX 3aHATHI pa3INYHBIC TPyNIbl Mbm. MakcumanbHas (u3ndeckas Harpyska
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MPUXOJUTCS HA TIEPBYIO TPETh KOMILIEKca. EClIM MpencTONT MHTEHCUBHAS YMCTBEHHAs paboTa, TO 4TOOBI
COKPAaTUTh MEpUOJl BpabaThIBaHUSA, PEKOMEHAYETCS MPOU3BOJIBHOE HAMPSHKEHHE MBI KOHEYHOCTEH
YMEpPEHHOH WM CpeHeld HMHTeHCHBHOCTH B TeueHue 5—10 c. Eciu HYXHO OBICTPO HACTPOUTHCS H
BKJIIOUUTHCS B PalOTy, MOMOJIHUTENHbHOE HAIMPSDKEHUWE CKEIETHBIX MBI B CHEIHAIBHBIX YIPaKHEHUIX
JIOJI’KHO OBITH BBIIIIE.

VYcnous Tpyna, pabodas mo3a MOTyT HEOIArompusATHO BIMATh HAa OPraHu3M. B 3TUX cllydasx peKOMEH]yeTcs
BKJIIOYATh YINPaXXHCHUS, HWMEIONIMEe NPOPIIAKTHYSCKYI0 HampaBleHHOocTh. K  mpumepy, pabora,
BBINIOJIHSIEMAs] C TIOCTOSIHHBIM HAKJIOHOM TYJIOBMILA BIEPEA, MOXKET MPUBECTH K IOBBIILIEHHOMY
HCKPUBJICHHUIO TTO3BOHOYHHKA B TPYTHOM YaCTH, IIOATOMY KOMIUIEKC YIPaXXHEHUN JTOJDKEH ObITh HAIIPaBJICH
Ha TO, YTOOBI YIy4IlIaTh OCAHKY U MPEMATCTBOBATH MOSBICHUIO «KPYTJIOW» CIIMHBI.

Jns BBOAHOM TMMHACTHUKHM YacTO HCHOJIB3YIOT YINPA)KHEHUS C BO3PACTAIOUIMM TEMIIOM JABHKEHUH — OT
MEJUICHHOTO O YMEPEHHOro, OT YMEPEHHOI'0 J0 MOBBILEHHOTO. IIpu 3TOM pekomeHayeTcs pa3BUBAaTh
TEMII, IPEBBIIIAIONINN CpeIHUM TeMil padoThl. Ho 4TOOBI BBITTOJIHEHHE KOMIUIEKCA BBOJJHON TMMHACTHKU HE
BBI3BIBAJIO UYBCTBA YCTAIOCTH, HEOOXOAUMO COOJIIO/IaTh ONpeAeNiCHHbIC TPaBUIA!

— BO BpeMsl yIIPaKHEHUM 3aHUMAIOIIMECS UCTIBITHIBAIOT YYBCTBO MOCHJIBHON U MPUATHOW MBILICYHOM
paboThI;

— Ba&XXHO CO3/1aBaTh JIETKOE TOHU3HUPYIOIIee COCTOSTHUE OCHOBHBIX pa0OTAIONINX MBIIIEYHBIX TPYIII;

— BBOJHYIO TUMHACTHUKY CJIEYET 3aKaHYMBATh ABYMS YIIPAXXHEHUSIMH, OJHO U3 KOTOPHIX CHUMET U3JIMILIHEE
BO30YXKICHHE, a IPYroe — MOMOXKET HACTPOUTHCS Ha MPEACTOSAIIYI0 paboTy.

— TIOCJI€ BBITIOJHEHHS BCETO KOMIUIEKCA Y 3aHUMAKOIINXCS HE JIOJKHO MOSIBISATHCS KEIaHUE OTAOXHYTh.

3. [logoOpaTth ynpaxxHeHUs1, HAIIpaBJIECHHbIC HA pa3BUTHE (QU3HUUECKUX KAUECTB, HEOOXOIUMBIX B

po(hecCHOHANBEHOM e TeNbHOCTH.

YK-7.3 CobmomaeT wm mpomaranaupyet | Komnaekchole 3a0anusn:

HOPMBI 37I0POBOTO 00pa3a KHU3HU

B Ppa3siIMYHbIX KN3HCHHBIX
CUTyalusx nu B
npodeCCHOHATBHON
JIESITEIIBHOCTH

1.CocTaBuTh M BBITIOJIHUTH KOMIUIEKC TIPOU3BOICTBEHHOM TMMHACTUKH C YYETOM MPOGECCHOHATHHOM
JESTENIbHOCTH U XapakTepa Tpy/a, BKIIOYHB YIPaKHEHUS s TPOGUIAKTHKY TPOodeCCHOHATBHBIX
3a00JICBaHU;

Ilpouzsoocmeennas eumHacmuka — 3TO KOMIUIEKCHI CIIENUATbHBIX YIPaXHEHUH, MPUMEHIEMBIX B PEXHUME
pabouero mHs, 4TOOBI TOBBICUTH OOIIYI0 M TPO(eCCHOHATBHYI0 PabOTOCIIOCOOHOCTh, a TaKXKe C IIENbI0
pO(UIAKTUKYA U BOCCTAHOBJICHHUS.

Bunamu (¢popmamu) mpon3BOACTBEHHON THMHACTUKHU SBIISIOTCS: BBOJIHAS THMHACTHKA, (PU3KYIbTypHAs Tay3a,
(bu3KyIbTYpHasi MUHYTKA, MUKPOIIay3a aKTUBHOTO OT/bIXA.
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[Ipu mocTpoeHNH KOMIUIEKCOB YIIPAaXKHEHUSI HEOOXOJMMO YUUTHIBATH!

— pabouyro mo3y (CTOS WIM CHIS), IOJIOKEHUE TYJOBHUINA (COTHYTOE WM TPSIMOE, CBOOOJHOE WIH
HaIpsHKEHHOE),

— paboume aBwkeHHS (OBICTpBIE WIM MEIJICHHBIC, aMIUIMTyJA JABIXKCHHS, WX CHMMETPUYHOCTH WIH
ACHMMETPUYHOCTb, 0JTHOOOpa3ue Wi pa3HooOpas3ue, CTeNeHb HAPSXKEHHOCTH JABHKEHHIA );

— XapakTep TPYIOBOU AESITENbHOCTH (Harpy3ka Ha OpraHbl YyBCTB, NCHUXHMYECKas M HEPBHO-MBIIICYHAS
HArpy3Kka, CIOXHOCTb W HMHTEHCHBHOCTh MBICIUTENBHBIX MPOILECCOB, 3MOILMOHANbHAS HArpys3Ka,
HE00X0uMasi TOYHOCTH M MMOBTOPSIEMOCTD JABMKEHHI, MOHOTOHHOCTD TPY/Ia);

— CTeleHb U XapaKTep YCTAJIOCTH MO CYOBEKTHBHBIM MOKa3aTeNsaM (paccesHHOE BHUMAaHUE, TOJIOBHAs 0O0JIb,
omryiieHue 00sel B MBIIIAX, Pa3apaKUTENbHOCTD);

— BO3MOJKHBIC OTKJIOHEHHSI B 3II0pOBbE, TpEOyIOIMMe WHIMBUIYAIBHOTO IMOIXOAAa MPH COCTABICHUH
KOMIIJIEKCOB MTPOU3BO/ICTBEHHON TMMHACTHKHY;

— CAaHUTApPHO-TMTMEHUYECKOE COCTOSIHHE MecTa 3aHATUH (OOBIYHO KOMIUIEKCHI MPOBOJAATCA Ha pabouyux
MeCTax).

Ilpumep cocmasnenus Komniekca SUMHACMUKY 05 IUY, 3AHAMBIX MALONOOBUNCHBIM MPYOOM:

1.Vnp. 1. Ucxoonoe nonosscenue - ocnosnas cmotika. Xoovoa na mecme 25—30 c.

2.Vnp. 2. U. n. - 0. c. 1 - Oyeoti énymps, npaeyio pyky esepx (+). 2 - mo e ne6ou, ecmamv HA HOCKU,
nomsaHymwcs 68epxy pykamu (+). 3-4 —-u. n. (-). [losmopums 2—3 pa3a.

3.Vnp. 3. U. n.- pyxu na nosce, 1 - npvidcok, Hoeu ckpecmuo. 2 - npuidcok, Ho2u 6posb. Ckpecmuoe
NONI0XMCEeHUe Ho2 MeHamb nooyepeono. 15—20 c. Xoovba na mecme 15—20 ¢

4.Vnp. 4. U. n. - o. c. 1 - gcmpeynvlil max pykamu: ieeas 66epx, npasas Hazao, 2 - usMeHUums noiodceHue pyx.
OxonuaHue 08udiceHUss pyK 3aKoHYUms Heborbuum poviekom. Ilosmopums 6-8 paz.Ynp. 5. U. n.- cmoiika
HO2U 8p03b, Kucmu cniemensl. 1-4 - pyku egsepx, kpye mynosuwiem enpaeo. 1o dce 6 Opy2ylo CmMOpOHY.
Ilosmopums 6-8 paz 6 kaxcoyro cmopouy.

5.Vnp. 6. U. n. 1 - ¢ nebonvuum nosopomom mynosuwa Hanpaeo, Max Jedol COSHYMoU Ho2ol HA3a0, NPasoll
PYKOU KOCHYMbCA 20NEHOCHMONHO20 CYCMAsa, 1e8oU PYKOU NPOU3BOIbHOe 08UdICEHUe, Cnocobcmeyiouee
yoepacanuio pasnogecusi. -2 - mo dice 8 opyeyio cmopony. Iloemopums 8-10 pas.

6.Ynp. 7. U. n. - o. c. 8-10 nebonvuiux maxos enepeo u Ha3ao pacciabieHHOU HO20U ¢ «MA3KOM» JOCKOM NO
nony. B koHye kaxcoozo maxa npunooHamuvcsa Ha Kocke. Pyku npouseonvno 6 cmoponwl 0715 yoepocanus
pasnosecus. To oce, cmos Ha Opyeotl noee. [1o oKOHUaHUU YNPAANCHEHUS 8bINOIHUMb 2-3 NAPHBIX ObIXAHUSL.

7.Ynp. 8. U. n. - 0. c. 1 - pyku 6 cmoponwsl, npasyto Ho2y eneped Ha HOCOK. 2 — clleeKka Nnpuceods Ha JeBoll
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HO2e, Npasylo ¢ HEeCUNbHbIM HPUCMYKUBAHUEeM Ha namky. Pyku nosepuyms 1a0oHAMU KeepXy. 3 - ¢
NpUCMyKU8aHuem CmynHeti npasyro Ho2y noCmasums psiOoM ¢ 1e8ol U NPUNOOHAMb J1e8yio, PYKU HA NOSC.
«M» - npucmyKkHymo n1e6oti cmynHeu, NPUnoOHAMb NPAGYI0 CMYNHIO. 4 — NPUCMYKHYMb NPAGOL CIMYNHE.

2.BBINONMHUATE YIPaXHEHHUs, HAIIPABJICHHBIE HAa Pa3BUTHE MPO(PECCHOHANTBHO BAXKHOTO (PU3NYECKOTO KauecTBa,
KOMIIJIEKCA KOHTPOJIbHBIX YIPaKHEHUH;

3. BBINOTHUTH KOMIUIEKC YTPECHHEH TUTHEHUYECKOW THMHACTUKH. 3aITOJIHUTH TAOIHITy CAMOKOHTPOJIS:
u3mepuTh UCC 10 1 mociie BHIMOIHEHUS KOMITJIEKCa U OLIEHUTh CAMOYYBCTBUE
Tabauna caMOKOHTPOJIS
HanmeHoBaHMe Jara
TOKa3aTes
YCC (10 BBINOITHEHUS)
UCC (nocne)

CamouyBCTBHE

YK-8 CnocodeH co3naBaTh U NOJAEP:KMBATH B MOBCEAHEBHOI KM3HU M B MPO(eCCHOHAILHOI NesITeIbHOCTH 0e30MacHbIe YCI0BHS JKNU3HEAesI TeIbHOCTH

AJsl COXPAHEHHWs] NPHPOAHON cpeabl, o0ecneYeHHs YCTOMYMBOIO Ppa3BUTHA O0IIECTBA, B TOM 4YHCJIe INPH Yrpo3e M BO3ZHHKHOBEHHH
Ype3BbIYAWHBIX CHTYAlMH M BOCHHBIX KOHQJIMKTOB

be3onacHOCTh XKU3HEACATEIBHOCTH

YK-8.1 AHanu3upyeT U UACHTUPHUIUPYET
(bakTOpbI OMACHOTO U BPEIHOTO
BIIMSTHUSL DJIEMEHTOB CPEJIbI
oOHuTaHMS (TEXHUYECKHUX CPEJICTB,
TEXHOJIOTUYECKUX MPOIECCOB,
MaTepUaJIOB, 3/IaHUN U
COOPYKEHH, IPUPOJIHBIX U
COITMAJIbHBIX SIBJICHUN)

[lepeueHb TeOpeTHUECKHUX BOMPOCOB K SK3aMEHY:

1. Ha3Banue, 11e11b, 3a/1a4u U3y4yeHUs JUCUUIUTMHBL Teopernueckas 6aza BX/I.

2. [lpunnuns! obecnieueHus: 6e30macHOCTH. MeTo/Ibl U CpeIcTBa 0OecrieueHns: O€30MacCHOCTH.

3. XapakTepuCcTHKa HEPBHOM CHCTEMBI YEJIOBEKA. 3PUTENbHBIM aHanmu3aTop. Ocs3aHue, TeMmueparypHas

YyBCTBUTEIbHOCTh. (OOOHSHUE, BOCIPHUATHE BKyca, MBIIIEYHOE YYBCTBO. boieBas 4YyBCTBUTEIBHOCTD,

CIIyXOBOM aHaJIM3aTOP U BUOpAIIMOHHAS YYBCTBUTEIBHOCTD.

4. ®opMbl TPYAOBOU AEATEITBHOCTH.

5. Puck Kak KOJIMYECTBEHHAsl OLIEHKa OmacHOCTH. OCHOBHbBIE MOJIOKEHMsS Teopuu pucka. Konuenuus

MPUEMIIEMOTO PUCKA.

— 6. Bo3aeiicTBHe HEraTUBHBIX (BPeJIHBIX U ONACHBIX) ()AKTOPOB HA OPraHHU3M 4YeJI0BeKa.
Kaaccndukanus. IIpuaunbl 1 ciieacTeus.

— 7. Ilepeuncaure XapaKTePUCTHKH ONACHOCTEH MPUPOTHOIO MPOUCXOKICHHUS

8. IlepeuniciuTe XapakTEepUCTUKN OMACHOCTEN TEXHOT€HHOT'O MPOUCX 0K ICHUS
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9. [lepeunciure XxapakTEPUCTUKUA OMACHOCTEHN COLMATBLHOTO MTPOUCX 0XKICHUS
[IpumMmepHbIe MPAKTUYECKUE 3aaHUS:
3amanue Ne 1
[TycTth, umciio paboTalIMMX B XUMHUYECKON MpOMBIUIEHHOCTH coctaBisieT 300 Teic. 4den. ExeromHo Ha
OPEINPHUATHIX XUMHUECKON MPOMBIIIUIEHHOCTH B Pe3yJbTaTe HECYACTHBIX ClydaeB morudaer B cpemHem 150
yen. Omnpenenute BEIMYMHY WHIMBUAYAIbHOrO puUCKa. [IpeBbllIaeT M pacyeTHOE 3HAYEHUE BEIMYUHY
MIPUEMIIEMOTO PUCKA JIJIsL PA3BUTHIX CTPaH.
3aganue Ne 2
NHmuBuyanbHBIA pUCK 3* OTHOCUTCS K TPAHCIIOPTY:
a) aBTOMOOUIILHOMY
0) BOTHOMY
B) JKEJIE3HOI0POKHOMY
I') BO3IyLLIHOMY
VK-8.2 Beissisier npobiemsl, cszanHble | [lepedyeHb TeOpeTHYECKUX BONMPOCOB K DK3aMEHY:

c HapYIICHUSIMH TEXHUKHU
0e30macHOCTH Ha pabodeM MecTe;
npeiaraeT  MEpOIPHUSATHSAX 10
MIPEIOTBPAIIEHUIO YPE3BhIUAHHBIX
CUTYyalHi

1. OOy4denne paboTarIIKMX M0 O€30MaCHOCTH TPY/Ia.

2. Hagzop u KOHTpOIIb 32 COOMIOACHUEM 3aKOHOAATEIhCTBA O TPY/IE.

3. OTBETCTBEHHOCTH 32 HAPYIIECHHUS 3aKOHOIATEIHLCTBA O TPY/E.

— 4. Tlopsiaok pacciieI0OBaHMS U y4eTa HeCYACTHBIX CJIy4aeB Ha MPOU3BO/ICTBeE.

— 5. AHau3 TpaBMaTH3Ma.

6. OCHOBHBIE IPUUMHBI TIOPAKEHUS YEIIOBEKA AIEKTPUUECKUM TOKOM. JlelicTBre Toka Ha yenoBeka. DakTopsl,
onpeeNnsone AeUCTBUE MIEKTPUIECKOT0 TOKa HAa OPTaHM3M YeJOBeKa. 3allluTHOE 3a3eMJIeHHE. 3aHyJICHUE.
3amuTHOE OTKIOYeHHe. OpraHu3allMoHHbIE MEpONpHUATHsA, obOecreunBaronie Oe3omacHylo paboTy B
3JIEKTPOYCTAaHOBKAX.

7. MonHue3amTa mpOMBIIIICHHBIX 00bEKTOB.

I[IpumepHbIe NPaKTHYECKUE 3aJaHUS:

3ananue Ne 1

Ha mpeanpusitun mpou3sorien noxap, o0HapyxeH nocrpagaBiuii. OH IpeabABIISICT KajJo0bl Ha HAIMYNE PaHBI
B 00J71aCTH TIPaBOii PyKH, HA CHIIbHYIO 00J1b B 00J1acTH paHbl. O0IIee COCTOSHUE YAOBIETBOPUTEIBHOE, HA
MepeIHe YaCTH MOBEPXHOCTH PYKH OTMeYaeTcs pana pasmepom 4 x 3 cMm. Kakue cpeacTBa HHAMBUyaIbHON
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MEAMIMHCKON 3aIUThl HEOOXOUMO IPUMEHUTD IPU OKa3aHUK MEAUIIMHCKONW TOMOLIH ITOCTpaJaBIIeMy?
3amanue Ne 2

B opranusmMe yenoBeka paiMOaKTUBHBIN IUIYTOHUM U JIAHTaH KOHLEHTPUPYIOTCS B!

a) B CKeJIeTe

0) B meueHu

B) B MBIIIIIaX

T) B JIETKHX

3ananue Ne 3

CooTtHecuTe BU U3IIY4CHUS C KOAPDUITUEHTOM OTHOCUTEIILHON OMOTOTHYecKoi 3(h(HeKTHBHOCTH:

1. PeHTreHoBCKOE U y-H3Ty4eHHE

2. Heiitponsl ¢ 3Heprueit Menblie 20k0B

3. Ilpotonsl ¢ sHeprueit mensiie 10 MaB

4. Tsxenble siipa OTAAYN

a)l

0)3

B) 10

r) 20

KommiexkcHoe 3a1anne:

B yupexnenumn, rie Bol paboTaere, IMEIOTCS JIETKUE 3alllUTHbIE KOCTIOMBI JI-1, IpOTHBOra3bl rpaXkaaHcKue
I'TI-5 u makeTsl MHAWBU Ty IbHBIE IEPEBA30UHBIE HA KAXKIOTO U3 COTPYAHUKOB. [1o cucreme onosemienne
PCUC nonyuena nnpopmanus o paJualiiOHHOM 3apa)XeHUU TEPPUTOPHH U CKOpOH 3Bakyaruu. Onpeaenure
MOPSIIOK BalIUX JICMCTBHIA.

VK-8.3

Pazpsacuser paBujia IMOBCACHUA

npu BO3HUKHOBEHUU
Ype3BbIYATHBIX CUTyaruin
IPUPOJHOTO U TEXHOT€HHOIO
IIPOUCX 0K ICHHS; OKa3bIBAET
IIEPBYI0  IIOMOIlb,  OIKCBIBAET
CrocoObI y4acTHs B
BOCCTAaHOBUTEJIbHBIX
MEPONPUITHIIX

ITepedyenb TeopeTHYEeCKMX BONPOCOB K IK3aMEHY:

1. Upessbruaiinas cutyanus. Knaccuduxanun YC. JlukBunanus nocnencreuit YC. Ynpasnenue YC.

2. OrHerymamye BemecTa. ¥ CTaHOBKHU NOKapoTynieHus. Opranusanus oXapHON OXpaHbl HA MPEAIPUSITHH.
3. be3onacHOCTb >KM3HENEATEIBHOCTH Kak Hayka. [IOHSATHS «OMacHOCTB» M «OE30MacHOCThY», UX POJb H
3Ha4YeHHE B KU3HEEATEILHOCTH YeIOBeKa U 00IIeCcTBa.

4. Kputepuu u kinaccupuKaiys Ype3BblYaifHbIX CUTYAIHH.

5. Knaccudukanus 4pe3BblYaifHbIX CUTYalUi TPUPOIHOTO XapaKTepa, IPUUMHBI U CIIEIACTBUS

6. JIutocepHbie upe3BbIuaitibie cutyauu. [IpuurHbI ©X BOSHUKHOBEHHMSI, CIIEACTBUS, MEPBI 0€30aCHOCTH

7. 'mapocdepHbie upe3BbIYaiiHbie cuTyanuu. [[puanHbl UX BOSHUKHOBEHMS, CJICJICTBUSI, MEPBI 0€30MMacCHOCTH
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8. ATmocepHbIie ype3BbIYaliHbIe CUTyaluu. [I[pUunHbl UX BOSHUKHOBEHUS, CIIEJCTBHS, MEPBI O€30MIaCHOCTH
9. Ilpuponnbsle mnoxapel. OmacHOCTH M HOPSAAOK ACUCTBUI INpU yrpo3e, NPUUYMHBI UX BO3HUKHOBEHMS,
CJICZICTBUSA, MEPBI OE30MTACHOCTH.

10. buonornueckue ype3BbluaiHble CUTYalu. [loHITHE SNTUAEMHUHN U TTAHIEMHU.

11. BoeHHble upe3BbIUaliHbIE CUTYALIUH.

12. Knaccudukamus 4ype3BblUaiiHbIX CUTyallUii TEXHOTEHHOIro Xapakrepa. llpaBuia moBeaeHus mpu yrpose
WIHM UX BOSHUKHOBEHHH.

13. ABapum c BbeIOpocoM (yrpo3oi BbIOpoca) paaMOakTHUBHBIX BeliecTB. [IpaBuiia moBeneHus U JieHCTBUA
HaCeJIEHUs IPU PaJIMALlMOHHBIX aBAPUAX U PAIMOAKTUBHOM 3arpsi3HEHUU MECTHOCTH.

14. ABapunm c BbIOpocoM (yrpo3oil BbIOpOca) XMMHUYECKHM OINACHBIX BEIIECTB M HUX XapaKTepUCTHKA.
[Mopaxatromme daktopsl. [IpaBuia moBeaeHUs 1 IEHCTBUS HACETICHUS.

15. Tpancnopt u ero onacHoCTH. TpaHCIOPTHBIE aBapUU U KaTacTpOQBbl.

16. Ioxaps! u B3pbIBbL. [loskapHas 6€3011acHOCTbD.

17. UpesBbluaiiHble CUTYAI[H COLIMATBHOTO XapaKkTepa.

18. UpesBpluaiiHble CUTYallud KPUMUHAJIBHOTO XapaKTepa U 3allUTa OT HUX.

OO1ecTBEHHAs OMACHOCTh AKCTPEMH3MA U TEppOpU3Ma.

be3onacHoCTh MOBEAEHUS B TOJMNE M NpPU MaccoBoM naHuke IIcmxonornueckne acnekTbl YpE3BbIYANHON
CUTYalUH.

19. I'paxxpanckas 00OpoHa, OCHOBHBIE MOHATHA, €€ 3amaur. OpraHuzanus TpaXkJAaHCKOM OOOpPOHBI B
00pa30BaTENbHBIX YUPEKICHUSIX.

20. [lepBas noBpaueOHas HOMOILB IPU MOPAKEHUAX B UPE3BBIYAWHBIX CUTYAIUSIX MUPHOTO BPEMEHHU.

21. Yto Takoe upe3BbluaiiHas CUTyaus’?

22. Knaccupuxanus YC

23. Onacuble GakTopsl pazanunbix YC

24. Yro Takoe nepsas JoBpaueOHas TOMOIIb?

25. OcHOBHbIE NPUEMBI IEPBON JOBpaueOHOM MOMOIIYU TPU PA3IUYHBIX CIIydasx

26. KaxoBa rocyapcTBeHHasi HOJIMTHKA B 00JIACTH MOATOTOBKH U 3aIIUTHI HaceJaeHus B yciaoBusax UC?
[IpumepHbIe NpaKTHUYECKHE 32/IAHUS:

3ananue Ne |

W3 npensoskeHHOro nepeyvHs OTBETOB BbIOpaTh MpaBuiibHbIe. KoMILIEKC cepiedyHo-IerouHol peaHuMaIuu
BKJIIOYAET B ceOsl:

1) M3MEpEeHUe apTepruaIbHOro JaBJICHHUS,
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2) HAJIOXKEHUE HA PaHbl CTEPUIIBHBIX MTOBS30K;

3) HAJIOYKCHHUE [IMH Ha TIOBPEXKICHHBIC KOHEYHOCTH;
4) HEMpPsIMOW Maccaxk Cep/Ia;

5) HCKYCCTBEHHYIO BEHTHIIAIHIO JICTKHX.

3ananue Ne 2

Hanumure scce Ha Temy «TeppopucTruecKue akThl - IPECTYIUIEHUS IIPOTUB YenoBeuHocTH». [Ipu
HaIMCaHUM HUCIIOJIb3YHTE MPUMEPBI TEPPOPUCTUUECKUX AKTOB, KOTOpBIE ITpou3ouuin B Poccuu u 3a pydexxom.
3ananue Ne 3

YcTpolicTBO, IpeiHa3HaYeHHOE JIs1 IEPEBO3KH JIFOJIe U (W) TPY30B — ATO ...

3aganue Ne 4

Heob6xoauMeble n1eicTBUSI HACEICHUS TIPH SKOJIOTUUECKON KaTacTpode ...

a) OTCTauBaHKE MMUTHEBOI BOJIBI

0) JUI CHUKEHUSI BO3MOXKHOCTEH OTpaBJICHUS CIIEIYET JAbIIIaTh HOCOM

B) MpOBEpKa ra30cHabKeHus1, BOJIOMPOBO/IA, KaHAIU3AIHH

I') IPOBETPUBATH KBAPTHPY B rOPOJIax CAEAYeT TOIbKO THEM

1) HEJIb3s IPUMEHSITh IPOTYKThI, UMEBIIINE KOHTAKT C BOJOU

€) OCTOPOKHOE OOpAIEHHE C PACTBOPUTEIISIMH, IJOXUMHKATaMH, MOIOIIMMH U YUCTAIIMMHU CPEICTBAMU
KommiekcHble 3a1anus:

3ananue Ne 1

B 30 kM oT Bamero nocToSsHHOIO MeCTa KHUTEJIbCTBA MPOU30LLIAa aBapUsl Ha XUMUYECKH OMACHOM OOBEKTE.
Bosnukna yrposa 3apaxenus mozeil u mectHoctu AXOB (xsopom). Onpenenute nopsaoK AeHCTBUI.
3amganue Ne 2

ITo cucteme onosemenust PCUC 6511 mostyyeH curHai o0 OracHOCTH OOLUIMPHOTO MOJTOIUIEHUS! TEPPUTOPUH B
palioHe Bamiero npokuBaHusa. M3 cooOlieHuss MOHATHO, YTO Ball JOM I[ONAAET B 30HY IOJTOIICHUS.
Omnpenenure NOpAIOK AEHCTBUN B CIOXKUBIIEHCS CUTYallUN.

3amanue Ne 3

ABapus Ha XJ1aIOKOMOMHATE TOPOa, B KOTOPOM BBl IPOKUBAETE, MIPHUBEIA K YTEUKEe aMMHUaKa. Y TIpaBlIeHUE
no xenam 'O YUC ropopa nmepenano cooOmieHrne 00 dBaKyariii HaCEJICHHs, IPOKUBAIOIIETO BOJINU3H
xJlagokoMOuHarta. Onpenenure MOpsI0K BallMX ASHCTBUIM U MPUMEHEHUE COBPEMEHHBIX CPECTB 3aLIUTHI.
3aganue Ne 4

B pesynbrare aBapuy Ha OUMCTHOM COOPYKEHHH B FOPOJICKON BOJOIPOBO/L MONAJIO 3HAUNTEIBHOE KOJIMYECTBO
xyiopa. Bo3HukIa yrpo3za MaccoBoro nopaxenust HacejaeHus. OnpenenauTe NopsIoK Ballux AeHCTBUM 1
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IIPUMEHEHHUE COBPEMEHHBIX CPEJCTB 3aILUTHI.
3amanue Ne 5
N3-3a B3pbIBa OBITOBOTO ra3za OOPYIIMIACH YaCTh COCEIHETO KHIIOTO JI0Ma, MOTHOIH >KUJIBIIbI, MHOTHE OBLITH
paHEHBbl, HECKOJBKO YEJIOBEK OKa3aJuCh 3a0J0KMPOBaHbl B MarasuHe IOJBAJbHOIO mnomeuieHus. Bam nom
HaXOJUTCS B 30HE pucka. Onpenenure NopsaI0K BalluxX AeHCTBUM.
3ananue 6

[Tpousomien KpymHBIA MOXKap, KOTOPBIA ObLT BBI3BAH HEOCTOPOXKHBIM MPUMEHEHUEM MUPOTEXHUKH. [1o
3aKJIIOYCHUIO CIIE/ICTBUS JKEPTBBI MOKapa MOTMOJM MPEUMYILIECTBEHHO M3-3a OTPaBJICHUS yrapHbIM ra3oM U
IPOAYKTaMU TOPEHHMsI, OKOTroB M JaBKU. K KakomMy BHJY OTBETCTBEHHOCTH JOJDKHO OBITh IHPHUBIIEYEHO
PYKOBOJCTBO 3@ HapylleHHE MpaBWJI [OXApHOHM Oe3omacHOCTU? YKaXHTe IOCIIeA0BAaTENbHOCTh
OCYIIECTBJICHUSI TE€PBOM MEAMIMHCKOW TIOMOIIM INpU OTpaBJIEHUU YrapHelM ra3oM. Kak Ha3biBaeTcs
HEKOHTPOJIUPYEMBIH MPOLIECC TOPEHMsl, NPUUYMHAIOLMI MaTepualbHbIA yiiepO, Bpel >KU3HHM U 370POBBIO
Jro/Iel, MHTEpecaM o0IIecTBa U rocyiapcTna’?

3ananue 7
B pe3ynbrate cxona jaBUHBI HOTHMOIM YETBEPO TYPUCTOB. J[ByM ydacTHMKaM IpyIIbl yaajaoch cnacTuch. Mx
MOMBITKA CaMOCTOSITENIbHO OTKOIATh IOCTpa/JaBIIMX oOKazaauch OesycnemHbiMu. [lo ganaeiM MUC,
OPUEHTUPOBOYHO B TOPHOM MaccuBe couuio 2,1 TeIC. M cHera: LUIMpYHA JIaBUHBI COCTaBHUJA 7 METpPOB,
rnyouna — 3 merpa u jiuuHa — 100 metpoB. Kak HasbiBaeTcs yayuibe, 0OyCIOBIEHHOE KHCIOPOJIHBIM
roJ0JaHueM U H30BITKOM YIJIEKHCIIOTHI B KPOBH M TKaHAX? YKaXHTE MOCIEI0BATEIbHOCTh OCYILIECTBICHHUS
MEepBOM MEIUIIMHCKON TMOMOIIM TIPH CHJIBHOM OOMOpPOXKEHHMH KOHeYHocTe. Eciam ckopocTh naBHUHBI
coctapisieT 200 KM/4, a JAIBHOCTB €€ BhIOpoca — 1 KM, TO BpeMs (B CEKyHJax), 3a KOTOPOE JIaBUHA COMET C
TOPHOTO MacCUBa, COCTaBUT ...?7

3ananue 8
B paiione a’pornopra norepnen karactpody naccaxupckui camosiet. 44 yenopeka norudmio, 1 — mocrpaaai.
OdunmansHoe paccinenoBaHue karactpodsl nposen MexrocynapcTBeHHbIN aBuannoHHblii komuter (MAK).
HenocpenctBenHol npuynHON KaTacTpodbl Ha3BaHa OMMOKa MUIOTHpOoBaHus. Kak Ha3bIBaeTCsl yMEHbILICHHE
JIaBJICHUs B CaJIOHE camoJieTa? YKaKHUTe MOCIeA0BaTENbHOCTD IEHCTBUI YETI0BEKA B Clly4yae BOZHUKHOBEHUS
aBapuifHoi cutyaruu B camosiere. Ecnu B 2011 rogy B Poccun B aBuakaractpodax norudsno 120 genoBek, 4yTo
coctaisieT 24 % ot o0111ero KoJIM4ecTBa BCeX MOruOIINX, TO BO BCEM MHPE 3a 3TOT IO/l B pe3yJibTaTe
aBUakaracTpod morudyio yenoBekK.

YK-9 CnocobeH ucno/ib30BaTh 6a30Bble Je(eKToN0rnuecKkne 3HaHNs B CONMAIBLHOMN U nMpodeccuoHaIbLHOM cdhepax
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TexHosorus npogeccuoHAIbHO-ITUYHOCTHOTO CAMOPA3BUTHS

YK-9.1

O06nazaeT 3HAHUSIMH O
HO30JIOTHSIX, CBA3aHHBIX C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU
3JI0POBBS

Ilepedyenb TeopeTHYECKUX BONPOCOB K 3a4eTy:

Tect: BoiOepurte nmpaBUIbLHBIN OTBET

1. Ho3onorus - aTo

a) ydeHue o OOJe3HsX, MO3BOJISIONIEE pEelIaTh OCHOBHYIO 3aJjauy YacTHOM MATOJOTUU M KIMHUYECKOU
MEJMIMHBI: IM03HAHUE CTPYKTYPHO-(YHKIMOHAIbHBIX B3aUMOCBS3€Hl IpU NATOJOTHMH, OMOJIOIMYECKHE H
MEAMIIMHCKUE OCHOBBI OOJIe3HEN;

0) pa3zen MeAULMHbI, U3YYalOIIUN TPOUCXOXKACHUE OOJIE3HEH, YCIOBUS U IPUYUHBI UX BOSHUKHOBEHHUS.

B) MEXaHHU3M 3apOKJICHUS ¥ Pa3BUTHS 3a00JI€BaHUIA U OTJENBbHBIX UX MPOSIBICHUN.

2. JIN4HOCTHBIE KayecTBa, MPEIONPEACTICHHbIC COUATBHBIMU (PaKTOPAMH - 3TO ...

a) MexaHu4ecKasl aMATh;

0) LIEHHOCTHbIE OPUEHTALIUY;

B) UHCTHUHKTBHI;

') My3bIKaJIbHbBIN CIIyX.

TemaTnka coodmenuii u AokaaaoB: Hapymenusmu B pa3Butuu. OTKIOHEHHE B pa3BUTUU. OrpaHUYEHHbIE
BO3MO>KHOCTH 3710POBBS.

IIpakTH4yeckoe 3a1aHue

OnuwwuTe TpeboBaHUsA K paboyemy MecTy COTPYAHMKA NO HaNpaBAeHUIO BaLLero 06y4yeHns ¢ pasHbIMK BUAAMU
OrpaHUYEHHbIX BO3MOMKHOCTEN 34,0POBbS.

VK-9.2

VYuuteiBaeT cnenuuKy
HO30JIOTHI MPU B3aWMOJICHCTBUU
¢ munamu ¢ OB3 B conmanbHOM U
npodeccuoHaIbHON chepax

ITepeyenn TeopeTnyecknX BONPOCcoB K 3avery: Craguu obiero agantaunoHHoro cuaapoma (1 cragus -
CTa/iis TPEBOTY BO3HUKAET B MOMEHT JIEHCTBUS CTpecca; 2 CTaaus - CTaAus pE3UCTEHTHOCTH; 3 cTaaus -
CTaJ1sl UCTOIIICHMUSI. )

TemaTuka cooOwmeHuii M AokJganoB:  Jluma c¢ HapymeHusMH ciayxa (DJIyxue, ciaaboclnbllanue,
no3aHoorioxmue). Jluna ¢ HapymeHusMu 3peHus (ciemnsle, ciaboBuadime). Jluna ¢ HapylmeHUsIMU peyH.
Jlua ¢ HapylIeHUSIMH HHTEIIeKTa (YMCTBEHHO OTcTaible). JIMma c 3a/epKKOM IMCUXUYECKOro pPa3BUTHUS
(3IIP). Jluma c¢ wHapymieHUsIMH OIOpHO-ABUTaTeNbHOro ammapara (JLII). Jluma ¢ wHapymeHusMu
HMOIMOHAIBHO-BOJIEBOM cdephl. JIuila ¢ MHOXKECTBEHHBIMH HapyIIEHUsIMH (coueTaHue 2-X MU 3-X
HapyIIeHUH).

IIpakTH4yeckoe 3a1aHue

CocTaBbTe peKOMeHAaLMM paboTbl C KAaTErOPUAMM INL, C HAPYLLIEHUAMM B PA3BUTUK.

be3onacHoOCTDb :KU3HeAeATEIbHOCTH
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Hnouxamop oocmudicenus

uHOul;amop KomMnemeHnyuu OueHOI{Hble cpe()cmea
YK-9.1 OO6iagaet 3HaHUSIMU O IlepeyeHb TeOpeTHYECKHX BOIIPOCOB K IK3AMEHY:
HO30JIOTUSAX, CBA3aHHBIX C 1. TTonsTHE «MHBAINIHOCTHY
OrpaHMYEHHBIMU BO3MOXKHOCTAMU | 2. UTO Takoe «HO30J10rMYecKas rpynna UHBaJIU0B»?
310pOBbs 3. XapakTepuCTUKH IPYIIII, BBIAEIAEMbIX BpaueOHO-TPYJOBOM 3KCIIEPTHOM KOMHCCHEH Y B3POCIIBIX
4. OrpannueHus GyHKIMOHATHLHOCTH HHBAJIHMIOB IO KATETOPUSAM, CBA3aHHBIM C OTKJIIOHEHUSMU JCSITEIbHOCTH
TON WJIM UHOU CUCTEMBI
5. Oco0GeHHOCTH Pa3IMYHBIX BUA0OB [IATOJOTUH (HapyLIEHHE 3pEHMUs], IATOJIOTUH ClIyXa, HapyIlIEHUe
MHTEJUIEKTa, U3MEHEHUs CO CTOPOHBI OIIOPHO-JIBUTATENILHOTO annapaTa, HapyleHHe Peyn)
YK-9.2 YuuteiBaeT cneuuuky | [lepevyeHb TeopeTHYECKHX BOMPOCOB K IK3aMeHY:

HO30JIOTHH MPU B3aWMOJICMCTBUU
¢ muuamu ¢ OB3 B conuanbHONR U
npodeccuoHaIbHOM chepax

1. HopmaTuBHO-IpaBOBBIE OCHOBBI CHCTEMBl OOECHEUEHHUS JOCTYIHOCTU JUIs HWHBAJIUAOB OOBEKTOB
COLMAIbHOW, WH)KEHEPHOW, TPAHCIOPTHOW HWHQPACTPYKTYpP, OOBEKTOB c(epbl OOCTYKHBAaHHSA W APYTHX
OpraHu3arui

2. CTpyKTypHO-(YHKIMOHAIBHBIE 30HBI U AJIEMEHTHI OOBEKTa, OCHOBHBIE TPEOOBaHUS K OOECIEUEHHUIO WX
JOCTYITHOCTH

3. OcHOBHBIE BHJIBI CTOMKMX HapyIIEHUH (YHKIUH, TOHATHE O Oaphepax OKPY)KAIOILIeH cpelbl M Cocodax mux
IPEOI0JICHUS

4. TexHUYECKHE CpEICTBa OOECHeueHMs] MOCTYIMHOCTH, MOPSAIOK MX AKCIUTyaTalliH, BKJIIOYas TpeOOBaHHS
0e30macHOCTH

5. OcHOBHBIE TpaBWIa W CHOCOOB HH()OPMUPOBAHHS WHBAIWAOB, B TOM YHCJIE TPaKIaH, HMEIOIINX
HapyILIEHUs CIIyXa, 3pEHUs, YMCTBEHHOTO Pa3BUTHUS

6. ITopsitok B3aMMOACHCTBUS COTPYJHHKOB OPTaHU3AIMH COIMAIBHOTO OOCTYKMBAHUS TPU TPETOCTABICHUN
yCIyT UHBAIHULY

7. IlonsiTHE «HE3aBUCUMAs KU3HbBY

8. IlpaBuna sTukera npu obueHn ¢ aoapmu ¢ OB3

YK-10 Cnoco0eH npuHIMATH 000CHOBAHHBIE

KOHOMUYECKHUE PEIICHUS B PA3JIMYHbIX o0J1acTsAX AKU3HEACATCIBbHOCTH

JKOHOMHUKA

npeanpusATHs

YK-10.1

IToHrMMaeT SKOHOMUYECKHE
3aKOHBI, KATETOPUH U ITPUHITUIIHI,
BO3MOKHOCTH UX UCTIOIb30BAHUS
B Pa3IUYHBIX 00JACTIX
JKU3HEAESITeIbHOCTH:

IlepeyeHb TEOpeTHYECKHX BONPOCOB K 3a4eTy:

[Tpon3BoacTBEHHBIE, KOMMEpPUYECKUE U (PUHAHCOBBIE CBA3M NMPEANPUATHS B PHIHOYHOU cperie.

Pacxoppl 1 3aTpathl npeAnpusTUs. DJKOHOMUYECKUE 3JIEMEHTHI 3aTpaT U KaJbKYJISAIUOHHBIE CTaThH.
Pacxonsl u 3arpaTtel npennpusatus. 1locTossHHBIE W MEepeMeHHBbIE, NMPsSMbIE U KOCBEHHBIE, OCHOBHBIE U
HAKJIaJIHbIE 3aTPAaTBhl.
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Oyenoynvle cpedcmea

— CebecTOMMOCTh TMPOMYKIIMU TMPEANPUATUS W CTPYKTypa 3aTrpar. KaibkymupoBanue ceOecTOMMOCTH

MPOIYKUUU MPEATPUITHS.
—  OCHOBHBIE ITyTU CHUKEHUS c€0ECTOMMOCTH MPOIYKIMH (paboT, yCIIyT) IpeanpUsITHSL.

- HCHBI n HCHOO6p330BaHI/Ie Ha MPCAIIPpHUATHUHA. MeTO,Z[I)I HeHOO6p330BaHI/I${ W BUJBI LICH. HGHOBaH IIOJIMTHKA

HPEATIPUSATHSL.
—  IlpuObuIb KaK OCHOBHOM TMOKA3aTeNb AESITEILHOCTH MPEANPUATHs. Buapl mprObUTH 1 METOIBI €€ pacyera.
—  Ywucras npuObUTh TPEIIPUSATHS U €€ paclpeaesieHue.
— PenrtabenpHOCTP TPOAYKIUH U O0IIas pPEHTAO0ETBHOCTh MPEATIPHSITHUSA:
HOBBILICHUS.
— WHBecTHIMHU U METO/AbI HX OLlEHKH.

Ilpumepnvie npakmuyueckue 3a0anus 01 3auema:
1. [Ipenmnonaraemblii BBIXO/ OpraHU3aluy Ha 3apyOeKHbIE PHIHKHM XapaKTEpU3YETCsl CIAEAYIOUUMU
JICHEKHBIMU ITOTOKAMU!

I'oxbr 0 1 2 3 4
JleHexxHbIN - 100 50 40 40 15
MTOTOK

Onpenenure CpoK OKyaeMOCTH, JUCKOHTHPOBAHHBIN CPOK OKYIIa€MOCTH U YHCTYIO IPUBEACHHYIO
CTOUMOCTH IIpHU TpedyeMoil noxoanoctu 15%.

3. Ilpoekt, paccunTaHHbli Ha 15 ner, Tpedyet uHBecTULIMH B pazmepe 150 miiH.pyO. B nepBbie nsth et
HUKAKHX MOCTYIUIEHUHN He 0KuaeTcs, B nociuenyromue 10 et exeronnslil 1oxoa cocraBut 50 MiH.pyo0.
Crenyer u IPUHATH 3TOT MPOEKT, €CIU KO3 (UIIMEHT AUCKOHTHPOBaHUS cocTaBisieT 15%.

2. Nmerotes naHHble 0 ABYX MpoeKkTax (Teic.pyo0.). [Ipopanxkupyiite atu npoektsl no kpurepusim IRR, PP,
NPV, ecnu craBka quckoHTHpoBaHus paBHa 10%.

IMOKAa3aTejiui MU IIYTH HUX

[Ipoext I Pl P2

A - 4000 2500 3000

B - 2000 1200 1500

YK-10.2

3KOHOMHUYECCKHUEC
3HAHUA JUISA IIPUHATHA
00OCHOBAHHBIX DKOHOMHYECKHX
pelIeHUH B Pa3IMYHbIX 00JacTAX

Ucnone3yet

Ilepeyenb TeopeTHyecKMX BONPOCOB K 3a4eTy:

— OcHoBHble cpeacTBa npeanpuaTHsa. CocTaB M BU/IbI OCHOBHBIX CPEJICTB.

— Ouenka 4 y4eT OCHOBHBIX cpeacTB. IlepBoHayaibHas, BOCCTAHOBUTEJIbHASI M OCTATOYHAS
CTOMMOCTH OCHOBHBIX CPE/JCTB.




Koo
UHOUKAMOD
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea

KUBHECACATCIIBHOCTHU

— M3Hoc m amopTu3anusi oCHOBHBIX cpeacTB. Hopmbl amopTu3anun. HaunciieHne aMopTH3alHOHHBIX
OTYMCJIeHHI JTUHEHHBIM M HeJIMHEeHHBIMHU CII0C00aMH.

— Iloxasarean 3)peKTHBHOCTH MCIIOIb30BAHUS OCHOBHBIX CPEACTB NPEANPHUATHA U MYTH UX
MOBBIIICHHUS.

— OoopotHbie cpeacTBa. CocTaB U CTPYKTYPa 000POTHBIX CPeACTB NPeINpPUsTHS.

— HopmupoBanue 000poTHbIX cpeAcTB. O01Me MOHATHA U CIIOCOOBI HOPMHPOBAHUS.

— Iloka3artenn 3¢)¢eKTHBHOCTH HCNIO0JIb30BAHUS 000POTHBIX CPEACTB M IIyTH YCKOPEHHUA UX
000paunBaeMoOCTH.

Ilpumepnvie npakmuyeckue 3a0anus 014 3auema:

3aganue 1. B 1 xBaprane npennpusarue peanuzobano npoxaykiuu Ha 25000 Teic.py0., cpeaHeKkBapTaIbHbIe
ocTaTku 000poTHBIX cpeactB coctaBwin 2500 Thic.pyd. Bo 2 kBaprane o0beMm peanu3aluu MPOIyKLUU
yBenmuuutcs Ha 10%, a BpeMs ogHOro o0opoTa OOOPOTHBIX CPEeACTB OyAeT COKpalleHO Ha OJIMH JICHb.
Onpenenure: 1)kodppuimeHT 000pav4MBAEMOCTH 00OPOTHBIX CPEIICTB M BpeMs OJHOTO 00opoTa B AHIX B |
KBapTajue; 2) KodpPuIUeHT 000paunBaeMOCTH OOOPOTHBIX CPEACTB M MX AaOCOJIOTHYIO BEIMYUHY BO 2
KBapTajie; 3) BHICBOOOXKJICHHE OOOPOTHBIX CPEACTB B PE3YJbTAaTe€ COKPAIICHUS MPOIOJDKUTEILHOCTH OIHOTO
000poTa 0OOPOTHBIX CPECTB.

3ananme 2. Ilex npou3BOAUT OAMH BUJ NPOAYKIMH — MPOAYKLUI0 A. OObeM NPOU3BOJCTBA B MIOHE COCTABUII
1000 enuuui npoaykiuu A. OOmias 1exoBasi cebecTouMocTh 3a HioHb cocTaBuia 1 000 000 py6ueit, mpu s3Tom
B CTPYKTYype 1exoBoi cedectoumoctu 40% coCTaBisIOT epeMeHHbIe 3aTpaThl, U 60% - TOCTOSITHHBIE 3aTPATHI.
Takum o06pa3om, ce0ecTOMMOCTh €AMHUILI mpoaykuuu A B uroHe coctaBmwia 1000 py6./en. Ha wurons
wianupyercss oobeM mpousBoactBa 1200 enunun npoaykuuu A. KakoBa Oyner miaHupyemas ILexoBas
ce0eCTOMMOCTb €TMHULIBI MPOAYKIUU A B utoine?

3aganue 3. PenTabenpHOCTh MPOAYKIMH 1O Tpeanpustuio Nel MmoBbICHIIACh IO CPABHEHUIO C MPEIbITyIIUM
rogom Ha 20%, a o npeanpustuio Ne2 Ha 25%. CymmMma 3atpaT cokparuiach no npeanpustuto Nel na 10%, a
no npeanpusTuio Ne2 Ha 16%.

OnpenenuTb Kak U3MEHUTCS NPUOBLIb MPEIIPUATHIA

IIpuMepHBIii IepeYeHb TeM KOMILIEKCHON HCCJIeI0BaTeNbCKOI padoThl:




Koo

Hnouxamop oocmudicenus

quul;amop KomMnemeHnyuu OueHOliHble cpe()cmga
1.M3ydeHue u onieHKa 3aTpat Ha MPOU3BOJCTBO (Ha MPUMEPE ........ ).
2.0ueHkKa (pMHAHCOBBIX PE3YIbTATOB ACSITEILHOCTU MPEANPUATHS (HA IPUMEPE ....).
3.M3yueHue cucTteMbl yIpaBleHUs MPEANPUATHEM (HA IPUMEPE ........ )
4.01eHKa YpOBHS MTPOU3BOJUTEIBHOCTH TPY/Ia U 3HAUEHHUE €€ POCTa B OpraHu3aiy (Ha IpuMepe ........ ).

IIpou3BoaACTBEHHBbI MEHEIKMEHT

YK-10.1 [ToHuMaeT 3KOHOMUYECKHE [lepedens TeM st MOATOTOBKH K 3a4eTy IO AucuUILInHE «IIpou3BOACTBEHHBII MEHEIKMEHT:
3aKOHBI, KATETOPUHU M IPUHLMIIBI, | — OOmas XapaKTCpUCTHUKA OpraHu3alik MW €€ PpeCypCoB: JIIOAM, TEXHOJIOIMs, MaTcpualibl, KallnuTall,
BO3MOHOCTH UX UCIIOJIB30BaHUS undopmanusa. [lpocteie u cioxHbie opranuzaiuu. PopmanabHble W HeQOpMaIbHBIE OpTraHHU3AIUU.
B Pa3IUYHBIX 00JACTIX Kommepueckne u HekoMMEpUECKUE OpraHU3alHH.
KU3HEJACATCIIEHOCTH. — OOwue acnekTsl B padoTe pyKOBOAUTENS: COJEpKaHue, PO, PyHKIMU yrpasiaeHus. THpopmanmonHsle,
MEKJIMYHOCTHBIE POJIM PYKOBOJMTES, POJIU, CBSI3AHHBIE C IPUHATHEM PEIICHUH.
— OOmas xapakTepucTHKa OpraHU3allMU: BEPTUKAJIbHOE pa3lielieHHe TpyJa U YPOBHHU YIIPABIICHHUS.
CrpykTypa OpraHv3alud W HOpMa YyOpaBi€HHUS. | OpU30HTaNbHO-MHTETPUPOBAHHBIE W BEPTUKAIBHO-
MHTETPUPOBAHHBIE CTPYKTYPbl KOMIUIEKCOB YEPHOW METAJUTYPIHH.
— OOmas xapakTepuCTUKa OpraHU3allHi: TOPU3OHTAIFHOE U BEPTUKAIBHOE pa3AelieHHEe Tpyaa.
[ToxpasneneHnss METaIITyprudecKOro NpeapUsaTHs: TIEPEIETbl, LIEXHU, OTAEICHUS, YYACTKU.
— BHyTpeHnHss cpena opranu3anuu. BHyTpeHHHE NTepeMEHHbIE KaK pe3yJibTaT YIPABJICHUECKUX PEIICHUN U
MX B3aMMOCBS3b: LIE€JIN, 33]1a4H, CTPYKTYPA, TEXHOJIOT U, JIFOIH.
BHemnss cpena opranuzanuu. XapakTepucTHKa (GakTOpOB MPSIMOTO M KOCBEHHOTO BO3ICHCTBHS:
MOCTABIIUKH, TOTPEOUTETH, KOHKYPEHTBI, 3aKOHO/IATEIHLCTBO, YPOBEHb YKOHOMHUKHU, YPOBEHb TEXHOJIOTHH,
TPYNIIOBBIE HHTEPECHI.
YK-10.2 Hcnonb3yer skoHomuYeckue | Ipakmuueckue 3a0anus
3HaHHUS AT npuHATAs | 1, V3y4aroTcs TpY BapUAaHTa BIIOXKEHUsS CPEJICTB B HEKOTOPBIM TPEXJIETHUM MHBECTUIMOHHBIA TPOEKT, B
00OCHOBaHHBIX ~ YKOHOMHYECKHX KOTOPOM IIPEATNOIAraeTcsl MOTYYUTh JOXO/ 3a MEPBBIN TO1 - 25 MIIH. pyO0., 32 BTOpo# - 30 MiH. py0., 3a TpeTuit
pEIICHU B Pa3IMYHBIX 001acCTAX | 50 MITH. py0. TlocTymnenust 70X0A0B MPOUCXOAAT B KOHIIE COOTBETCTBYIOIIETO Tofa, a HOpMa JOXOJHOCTH
JKA3HECATEIIbHOCTH nporuo3upyercst Ha nepsblid rog - 10 %, Ha BTOpor - 15 %, Ha Tpetuit - 20 %. Kakue u3 uzydaembix

BApHUAHTOB CTPOUTCILCTBA SABJIAIOTCA BBII'OJHBIMH, €CIM B TIPOCKT Tpe6yeTcsf caciiaTb HadaJlbHBIC
KaluTaJbHbIE BIOKEHUS B pazMmepe: 1 BapuaHT crpoutenbeTBa - 70 MiIH. py0., 2 BApHaHT CTPOUTENILCTBA - 75
MJIH. py0., 3 BapuaHT cTpouTenascTBa- 80 MIH. pyo.

2. Hpe,Z[HpI/ISITI/IC BJIagcCT MaMHHOﬁ, KOTOpas ObllIa MTOJHOCTHIO AMOPTU3HUPOBAaHA U MOKCT OBITH InpoaaHa 1o
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PBIHOYHON CTOMMOCTH. ECTh BO3MOXXHOCTH KYIMUTh HOBYIO MAIIMHY JUIsl 3aMEHBI cTapoi. B 3ToM cimydae
OKUJ/IACTCSl COKpAIllEHUEe W3JCPKEK NPOM3BOJCTBA. YBEJIMUCHHE BBITYCKA TOBAapPHOW NPOJYKIUU HE
mpeJoiaraeTcs. BeIroHa M MOKyIKa HOBOM MaliwHbl, ecinu mpennpustae Tpedyer 10%-Hyr0 roaoByro
peaIbHYI0 HOPMY JI0X0/1a Ha MHBECTHIINU?

Taobnuua 5 Ucxonable 1aHHbIE

I'onoBas cymma
COKpAILCHHS U3JICPIKEK
MIPOU3BOJICTBA OT

IIponaxkHas 1eHa
CTapOW MallllHBI,

Lena npruobperenus

o CpOK HCIIOJIb30BaHUA
HOBOHM MAallIMHBI,

HOBOI MaIIuHEI, JICT

TBIC.pYO. TBIC.pYO. UCTIOJIb30BaHUSI HOBOU
MaIlIuHbI, THIC. PYO.
80 500 70 5

Ne2

KakoBBI IeproIbl OKYITaeMOCTH KaXKIOTO U3 CIEAYIOIINX MTPOSKTOB (JJaHHBIE B TAOIHUIIE)

1. Ilpu ycrnoBuM, YTO Bbl XOTHUTE HCIIOJIB30BAaTh METOJ| OKYIIAa€MOCTH, U TEPHOJ OKYIIaeMOCTH paBeH IBYM
rojiam, Ha Kakod M3 MPOEKTOB BBl COTJIACHTECH?

2. Ecnin mepros OKyImaeMOCTH paBeH TPEM rojiaM, Kakoi U3 IpOeKTOB Bbl BeIOepeTe?

3. Ecniu anbTepHaTUBHBIE U3/IEPKKHU COCTABISIIOT 10 %, Kakue MpoeKThl OYAYT UMETh MOJIO0KUTEIbHbIE YUCThIE
TEKyIie CTOUMOCTHU?

4. «B Merome OKymaeMOCTH CIMIIKOM OOJBIIOE 3HAYCHHE YIENSeTCS IOTOKAM JCHEXHBIX CPEJICTB,
BO3HHKAIOIINM 32 MpeIeaMu Iieprojia OKyraeMocTi». BepHo i aTo yrBepkaeHue?

5. «Ecnu ¢dupma ucnonp3yeT OJIMH IMEPHOJ OKYINaeMOCTH /JIsi BCEX IPOEKTOB, BEPOSATHO, OHA OAOOpPUT
CJIMIIIKOM MHOT'O KPaTKOCPOYHBIX MTPOEKTOBY». BepHO, ninn 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
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HpoeKTHaﬂ HEeATECJIbHOCTD

YK-10.1 [Tonnmaet SKOHOMUYECKUE —  XapakTepucTHKa MPOEKTHOU NeSTEIbHOCTH.
3aKOHBI, KATCTOPUH U NIPUHIMIIBI, | —  [Jonarue nmpoekra. Kimaccudukanus npoekToB u TpeboBanus K HUM. [IpuBecTH npuMepsl.
BOSMO’KHOCTH MX MCIIOJIR30BaHUA | —  (QCHOBHBIE COCTABIISAIOLIUE IPOEKTA U UX XapaKTEPUCTUKA.
B Pa3TUIHBIX 001IACTSX —  OreuecTBEHHBIC U 3apyOCIKHBIC TIPOCKTHI. | JTABHBIC OTIHYHSL.
KUSHENCATCIBHOCTH: —  IlpuHUIMIBI TPOEeKTUpOBaHus. IIpUBECTH TpUMEPHI COOMIONEHHS U HECOOTIOICHHS IPHHIMIIOB
MPOCKTHUPOBAHUS.
— TpeOGoBaHus K NOATOTOBKE 0TYETA 110 NPOEKTY B 3JIeKTPOHHOM BH/Ie.
— TpeGoBaHus K NOATOTOBKE NMPe3eHTALUH 110 IPOEKTY B 3JIEKTPOHHOM BH/Ie.
— TpeOoBanus K MOATOTOBKE AOKJIAAA AJISl 3AIUTHI
— KpuTepuu oueHKH 3aIMTHI POEKTA B BH/le NPe3eHTAIMU NPOEKTa
YK-10.2 Hcnons3yer sxonommueckue | [Ipakrudeckoe 3amanue Nel. OG0ocHOBaHME aKTyalbHOCTH (Ha OCHOBE JIUTEPATYPHBIX U MH(POPMAIIMOHHBIX
3HAHUS Ui IPUHATHS | HCTOYHUKOB), BBIOOD Liesel U 3a/1au mpoekTa. Pa3paboTka 3TanoB NpoeKTHPOBaHMUSL.
0o0ocHOBaHHBIX sKoHOMHUYeckux | [IpakTuueckoe 3aganue Ne2. CocTaBieHrne TEXHUYECKOTO 3a/1aHUs U KaJIE€HIapHOTO IJIaHa 10 MPOEKTY.
pewieHnid B pa3nnuHbiX obnactax | [Ipaktuueckoe 3aganue Ne3. BeIOOp TEXHMUYECKHX CPEACTB, 000OPYAOBAHUS U PECYPCOB IS pealn3alun
KU3HEICATEIIEHOCTH IIPOEKTA.

YK-11 Cnocoben ¢popmMupoBaTh HeTePNUMOe OTHOIIEHHE K KOPPYNIIHOHHOMY IOBe/IeHUIO

OcHoBbI Poccuiickoro 3akoHo1aTe/ILCTBA

VK-11.1 Omnpenensier kpyr — IlpuMepHble NPpAKTHYECKHE 3aJaHUA:
KOPPYIIIMOHHBIX PUCKOB B [Ipoananu3upyiite ctatbu YroaoBHOTo koaekca Poccuiickoit ®enepannu, Konekca Poccuiickoit deneparnmn
paMKax IMOCTaBJIEHHOM LETH U 00 aAMHHHUCTPATUBHBIX MPAaBOHAPYIIEHUAX, TpyaoBoro koaekca Poccuiickoit denepannu u BhISIBUTE
npeyiaraeT crnocoObl UxX CoAEpKAIINECH aHTUKOPPYIIIMOHHBIE HOPMBI.
YCTpaHEHHs, OLIEHUBAET C
MO3ULIMHA AaHTUKOPPYIIIMOHHOTO
3aKOHOJIATEIbCTBA

YK-11.2 [Inanupyer peanusanuio 3agad B Ilpumepnuvie npaxmuueckue 3a0anus:

30HE CBOEM OTBETCTBEHHOCTHU C
YYETOM HMMEIOIINXCS PECYPCOB M
OrpaHUYCHUN, JIECTBYIOIINX
MIPaBOBBIX HOPM

Hcnonb3ys pecypebl cetu MHTepHeT, HaliquTe uHpOpMaIMio 0 GakTax KOPPYHIHH B METAJUTyprHYecKon
OTpaci.
Crenaiite ycTHOE COOOIIEHNE Ha TPAKTUYECKOM 3aHSITHH.
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uHOul;amOP KoMnemenyu Oyenounvle cpeocmea
AHTUKOPPYILIUOHHOIO
3aKOHOAATEIbCTBA

OIIK-1 Cnocoboen pemars  3aJa4M HpO(I)QCCHOHﬂJIbHOﬁ ACATCJIBHOCTH, MNPUMEHASA METOALI MOACTUPOBAHUS, MATEMATHYECKOro aHaJju3a,
€CTCCTBCHHOHAYYHBIC U Oﬁll.lel/lH)KeHeprle SHAHUA

MareMaTHKka

OIIK-1.1

Hcnonszyer
€CTECTBEHHOHAYYHBIE 3aKOHBI U
MPUHLIUIBI IPU PELICHUU
MPaKTUYECKUX 3a/1a4

TeopeTnyeckue BONPOCHI IK3aMEHOB
1 kypc 3uMHsA ceccusi (IK3aMeH)

Martpuiisl u nefictBust Hajl HUMU. CBOMCTBA ICUCTBUI HAJ MaTPULIAMH.

Onpenenurenu | u Il nopsakos. OnpeaenuTenn N Mnopsjika U KX CBOMCTBA.

Cuctembl nuHenHbIX anreOpandeckux ypaBHenuit (CJIAY) u ux 3anucs B MaTpUYHOM BHUJIE.
OOparHasi MaTpHIa U €€ BEIYUCICHHE.

Pemenust CJIAY MaTpuyHBIM METOJIOM.

®opmynsl Kpamepa

[Tpenen ¢pynkuum B Touke. [Ipenen Gpynkium B 6eckoneqnoct. OTHOCTOPOHHUE MTPEIEITBL.
beckoneuHo maiblie 1 OeCKOHEYHO OoublIMe QYHKINH, CBSI3b MeX 1y HUMHU. CBOMCcTBAa OECKOHEUHO MaJIbIX
GyHKIM.

Teopemsl 0 penenax. PackpeiTre HeonpeneneHHOCTEN.

3ameuaTeNbHbIE PEEIbI.

CpaBHeHHEe 0€CKOHEYHO MaJbIX (PYHKIUI. DKBUBaJICHTHbIE OECKOHEYHO MaJble (DYHKIIMH U OCHOBHBIE
TeopeMbl 0 HUX. [[pruMeHeHne K BEIUMCIEHHIO TPEAEIIOB.

HenpepbiBHOCTh PyHKIMH B Touke. TOUKM pa3pbiBa U UX KIACCUPUKALIHSL.

[TpousBoaHas GyHKIMH, €€ TEOMETPUUYECKUN U PU3NUECKHUIT CMBICII.

VYpaBHeHUS KacaTelbHOM U HOpMaiK K KpuBoi. JuddepenmpyeMocTs GyHKIMU B TOUKE.
[Tpou3BoHast CyMMBI, pa3HOCTH, TPOU3BEIeHUS, YyacTHOro pyHKUUM. [Ipon3BoaHas cioxxHol U oOpaTHOU
byHKUINH.

HuddepennurpoBaHiie HEIBHBIX U TapaMeTPUUECKH 3a1aHHbIX (yHKIui. Jlorapudmuueckoe

g depeHIpoBaHue.

[Tpon3BoHBIE BBICIIUX MOPSIIKOB.

Huddepenuman pynxmuu. ['eomerpuyeckuii cmbicn auddepennnana. OCHOBHbIE TEOPEMBI O
nuddepenmmanax.

[Tpumenenue auddepennnana K npuOINKEHHBIM BEIYUCICHHSIM.
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OcHoBHbIe Teopembl uddepennnanpHoro ucuncinenus: Pomis, Jlarpamxka u Komm.

[IpaBuio Jlonurans.

YcnoBust MOHOTOHHOCTH (YHKIHA. DKCTpeMyMbl GyHKIHH. HeoObxoauMoe u JoCTaTOYHOE YCIOBUS
AKCTpeMyMa (PyHKIIHH.

Haubonpiiee u HanMeHbIee 3HAaYCHUS (DYHKIIUU Ha OTPE3Ke.

Bremykiiocts rpaduka ¢pynkiun. Touku nepern6a. HeoOxonmmMoe U J0CTaTOYHOE YCIOBUS TOYEK
neperuoa.

AcuMnToThHI rpadguka GyHKIUH.

1 kypc JeTHsAsA ceccus (IK3aMeH)

CxkansspHO€E TPOU3BEICHUE ABYX BEKTOPOB U €I0 CBOMCTBA.

BekTopHOe nmpou3BeIeHNE JBYX BEKTOPOB U €r0 CBOWCTBA.

CMemanHOe IPOU3BEIEHUE TPEX BEKTOPOB U €r0 CBOICTBA.

OcHoBHas ujiesl aHAJIMTUYECKON T€OMETPUN, IPUMEHEHNE BEKTOPHBIX [TPOU3BEICHUH.
ITpsimast Ha IockocTU. PasnuuHble BUbl ypaBHEHUH IPSIMON Ha INIOCKOCTH.

VYrois Mexay NpsIMBIMHU Ha IJIOCKOCTH. PaccTossHME OT TOYKM 10 IPSIMOM HA MIJIOCKOCTH.
IInockocTs B mpocTpaHcTBE. PasnuHble BUBI ypAaBHEHUH IIJIOCKOCTH B IIPOCTPAHCTBE.
VYroa Mexay II0CKOCTIMU. PaccTosiHuE OT TOYKH [0 MIIOCKOCTH.

IIpsimas B mpocTpaHcTBe. PaznuyHble BUIBI ypaBHEHUM NPSAMON B IPOCTPAHCTBE.
B3auMHOe pacnonoXeHue IIOCKOCTH U IIPSIMOU B IIPOCTPAHCTBE.

[TepBooOpaznas. HeorpeneneHnsiii UHTErpall U €ro CBOMCTBA. TabyiMiia OCHOBHBIX MHTETPAJIOB.
OcCHOBHBIE METO/bI UHTETPUPOBAHUS: 3aMEHA IIEPEMEHHON U MHTETPUPOBAHUE 10 YACTSM.
OmnpeneneHHbI HHTErpall KaK Mpeie] MHTErpajlbHOW CyMMBI, €T0 CBOMCTBA.

®opmyna Herotona — JleitOnuma. OCHOBHBIE CBOMCTBA OMPEIEICHHOT0 HHTETpaa.
Brluncienne omnpeneNeHHOro HWHTerpajiia (3aMeHa TMEepEeMEHHOM, HHTETPpUpPOBAaHUE TI0 YacTsIM).
WHTerpupoBaHie YeTHBIX M HEYETHBIX (PYHKIMI B CAMMETPUYHBIX Mpe/ieiax.
HecoOcTBeHHbIE HHTETPAIBI.

['eomerpuueckue u pU3NUECKrEe MPUIIOKEHUS ONPEIeICHHOI0 HHTErpaa.

OneMeHTbl KOMOMHATOPUKH: TIEPECTAHOBKH, Pa3MEIICHUSI, COUETaHUSI.

OcHOBHBIE TIOHATHUS TEOPUH BEPOSATHOCTEH: UCIIBITAHUE, COOBITHE, BEPOSITHOCTD COOBITHSI.
HetictBust Hax coOBITUAME. ANreOpa COOBITHIA.

TeopeMsl CII0XKEHUS U YMHOKEHNS BEPOATHOCTEH.

BeposTHOCTh nosiBIeHUS! XOTSI ObI OJJTHOTO COOBITHSI.




Koo

Hnouxamop oocmudicenus

”HO”’;"’"OP KoMnemenyuu Oyenounvle cpeocmea
—  ®opmyna mogHON BEpOSTHOCTH U Gopmyia baiieca.
- Cxema bepnymmm, dbopmyna bepHymim, HauBeposSTHEHIIEE YHCIIO IOSBICHUM COOBITHS A B cXeMme
bepnyiu.
[Tpubnnxennslie GopMyisl B cxeme bepHymu.
OIIK-1.2 Pemaer crannaptusie | Ilpumepnvle npakmuueckue 3a0anHus 011 IK3AMEHOB:

npo)eCCHOHANIBHBIC  33Ja4dl  C
MIPUMEHEHUEM OOIIEHH)KEHEPHBIX
3HAHUU

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

1 3 3 8 8 6
-2 -4 -75 -39
2. PemiuTh cucTeMbl TMHEWHBIX alreOpandeckux ypaBHeHH 1Mo opmynam Kpamepa, MaTpUIHBIM METOJIOM,
MeronoM I'aycca:
3X, +4X, +2X; =3
2%, —X, —3%X, =-3
X, +5X, + X3 =2

3. JlaHbl KOOPAWHATHI BEPIIMH THPAMHUIBI ARAA, . A L36., A 221, A -LOL, A 46-3.

Haiitu: 1) nnmuny pebpa AiAZ; 2) yron Mexay pedpamu Ak gy AiA4;

3) yron mexay pedpom AA TPaHbIO AiAZA3; 4) niomaab rpaHu AlA 5) o0BeM mHUpaMUIbL.

4. B Ttpeyronbhuke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5) HaliTu ATMHY BBICOTHI 3 BEPIIUHBI A.

5. Hamnucate kaHOHMUYECKHE U TTapaMeTpUUYECKUE ypaBHEHUS IPSIMOM, mpoxoadieil uepe3 Touku M(2,1,-1) u
K(3,3,-1).

6. CocraBuTh ypaBHEHHE ILIOCKOCTH, Ipoxosiiel yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jlokazatrk, 4TO MpsIMbIe MapaienbHbl:

X+y-z=0
Xx+2 y-1 2
3 -2 1y X—y-52-8=0
8. Berunciure npenenst:
_ 1+4x-x* . -arcsi 11—
a) fim +>2< X4;6 3xarcsm§x;B)"mm \@.
x> X 4 3X" + 2X x>0 COSX —COS™ X >3 x—3

X =ctg2t,

d _
9. Haiinure & st GyHKumii: a) y = e’ < 0) -
dx y =In €in 2t .
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- 28
10. Beruncante: €—i .

11. HaiiTu HeonpenenEHHBIA WHTETpAI: Q) Isin 3x-cos5xdx, 0) [ 1-cosx dx B) I(2x+5)-e"dx.
(x—sinx)*
V20
12. BeuucnuTh OnpeAeaeHHbIN HHTeTrpal J' _ xdx

2 VX 45
. . 2
13. Haittu mmomans QUTyphl, orpaHudenHoil muamsamu: X =4, Y =4X
14. IIpn nocraBke ¢ 3aBoja Ha 0Oa3zy 1000 paauonpueMHUKOB, y 55 BblIUIM M3 cTposi jdammbl. Halitu
BEPOSITHOCTb TOT'0, YTO B3SATHIN Hayauy IPUEMHHUK OyJeT UCTIPAaBHBIM.

15. Ilpuarmaem BEpOSITHOCTU POKICHUS MAJIbUYUKA U IEBOYKU paBHbIMHU. HailT BEpOSATHOCTH TOTO, UTO CpeIn
10 HOBOPOXKAEHHBIX 6 OKAXKYTCS MaJTbUYMKAMH.

OIIK-1.3

HpI/IMCHHCT MCTOBI
MOJCIMPOBaHUA u
MAaTEMATUYCCKOI'O aHajau3a OJId
pemi€Husd 3aaa4 TEOPCTHYCCKOIO
W IIPUKIIAIHOT'O XapaKTepa

Ilpumepnule npuknaousle 3a0auu u 3a0anus

3anaua 1. [IpoBepuTs, JiexaT JIM TOUKU ACO; 1/, BG4 6/, C€23 , DLO1417 OJIHOM MJIOCKOCTH.
3agaua 2. [Ipu nocTpoeHun BUCSYEro MOCTa Yepe3 peuky « Tuxas» u BBIICHEHMH HaJeKHOCTH COOPYKEHUS,
CTYJEHTBI CTPOHOTPSAa CTOJIKHYJINCH C PELICHUEM CleAYIoUel 3aaauu:

Tpoc, noaBenIeHHbIH 3a 1Ba KOHIIA HA OJIMHAKOBOI BBICOTE, UMEET (hopMy OyrH napadosisl. PaccTosHue
MeXly TOUKaMU KperieHust paBHo 24 M. ['myOnHa nporu0a Tpoca Ha pacCTOSSHUM 3 M OT TOUKU KperUIeHus
paBHa 40 cMm. OnpeenuTs ryOMHY Mporuda Tpoca NOCepeMHE MEKIY KPETIICHUSIMU.

3anaua 3. Haiitu paboty cuibl F=€25 AIEKTPOCTATUYECKOTO TOJIsI, TIO MEPEMEIIECHHUI0 ITIEKTPUUECKOTO
3apsaa U3 TOYKU M, =€ 42 TOUKY M,=¢74_

. X—CO0SX

lim ————

3aganue 4. [Tokaxxute, 4yTO TIpeen > X+C0SX He MOXKET ObITh BbIUKCIEH 10 npaBuity Jlonuramns. Haiiaure
3TOT HpeAen APYrUM CIIOCOOOM.
3apanue S. 3aBUCUMOCTD ITyTH OT BPEMEHH IIPU IPSIMOJIMHEMHOM JIBUKEHUH TOYKH 33]1a€TCsl YpAaBHEHUEM

1 3 2
S = gt +2t° -3, rae S- myTh B M, a t BpeMs B ¢. BeruncnuTe ee CKopocTh M yCKOPEHHE B MOMEHT BPEMEHH

t=4c.
3anaua 6. B mapke arrpakiimoroB ropoja N oJIMH U3 OTPE3KOB TPACKTOPHH ABUKEHUS MTOE3/a B
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«AMEPHUKAHCKHUX TOPKaxX» MPEJICTaBIIsET COO0I CHHYCOUTY: s(t) = dsin(ot +¢,)

qUCIIa.
OmnpenenuTh yroi HAKJIOHA K TOPU30HTY ITOCETHTEIIS aTTpakiuoHa /I. B MOMEHT BpeMeHH 1 ero JBIKEHHUS 110
TOMY OTPE3KY.

3ananue 7. [loxymaiite, ¢ MOMOIIBIO CPEJICTB KAKOTO pasjesia MAaTEMAaTHKH MOKHO PELIUTh CIETYIOIIYIO
3ajauqy.

«Jly1s yOOpKH CHera Ha yJMIlax ropojia UCHOJb3yI0TCs CHEroyOopouHble MaiuHbl. OHU paboOTarOT B TEUEHHUE
CBETIIOr0 BPEMEHH CYTOK C 6 110 18 4acoB ¢ MOCTOSHHOI CKOPOCTBIO yoopkH cHera 400 (m>/4). MsMeHenue
o0bema CHera, BBINA/IAI0IIEro Ha YIUIB TOPOa B TOPOJIE B TEYEHUE CYTOK, MOXKHO ONKCATh ypaBHEHHEM

ds 2

— =120 - 5t . S(I:] 3
dt rae — 00BeM cHera (B M), BBIIABIIETO 32 BpeMs t (B uacax), Y £7£24. B MoMeHT BpeMeHU
t =0 ga ynuax ropoaa nexut 1000 M cHera. YCTaHOBHTE COOTBETCTBHE MEXKLY BPEMEHEM t i 06BEMOM

, e A, po U @ — U3BECTHBIE

S(r
CHera, JIeKalllero Ha yJImiax ropojaa () o »
CocTaBbTe MaTeEMaTHYECKYIO MOJEIb ATON 3aJjaul U PELIuTe e€.

MaremMaTnuecKnid aHAJIU3

OIIK-1.1

Hcnonwszyer
€CTECTBEHHOHAYYHBIE 3aKOHBI U
MPUHIUIIBI IPU PEILICHUH
MPAKTUYECKUX 3a7a4

Teopernyeckue BONPOCHI JIA 3a4€Ta U IK3AMEHOB

3 Kypc 3uMHsd ceccus (3a4eT)

— O6nacts onpenenenuss @OHII. Ilpenen, HenpepsiBHOCTh. CBoiicTBa (yHKUMH, HENPEphIBHBIX B
OTpaHMYEHHON 3aMKHYTOH 00J1acTH.

— YacTHble IPOU3BOAHBIE MIEPBOTO MOPSAAKA, UX TEOMETPUUECKOE UCTOIKOBAHUE.

— YacTHble NPON3BOAHBIE BBICIINX MTOPSIKOB.

- uddepenuupyemocts u mnonHbIN Tuddepenuuan (yHkuuu. MHBapHaHTHOCTH (QOPMBI  MOJHOTO
nuddepenmmana.

— Ilpumenenune nonHoro auddepeHnmana K NPUOTMIKEHHBIM BbIUMCIEHUSAM. JluddepeHnuansl BbICIINX
MTOPSIIKOB.

— IIpousBoanas cnoxxnoi ¢pyHkuuu. [lonnas npousBoHas.

—  JluddepenuupoBanue HesIBHOW QyHKINU.

— KacarenpHas II0CKOCTh M HOPMAJIb K IOBEPXHOCTH.

—  OkcrpemyM (yHKIMU ABYX nepeMeHHbIX. HeobxonnMoe 1 1ocTaTouHOe YCIOBUE SKCTPEMYyMa.
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— Haubonbmee n HanMeHbIIee 3HaUYCHHUS (PYHKIIMH B 3aMKHYTOM 00acTH.

— JluckperHas ciyyaiiHasi BelIMUMHA U cr1ocoObl € 3amanusi. OyHKIUs pacrpeaenecHus.

— MareMarnyeckoe 0KHMJIaHUE TUCKPETHOM CIIy4allHOM BEJIMYMHBI U €TI0 CBOMCTBA.

- Jucnepcust IUCKpETHOM CiiydyallHOW BEIMYMHBI U €€ cBoMcTBa. CpellHee KBaJApaTUYECKOE OTKJIIOHECHHE.
— HenpepsiBHas cydaitaas Benmudaraa. CBoWCTBA (YHKITUU PACIPEICIICHHUS.

— IInoTHOCTH BEpOSATHOCTH HEMPEPHIBHOM CIIy4ailHOM BEJIMUMHBI U €€ CBOMCTBA.

—  YucnoBble XapaKTEPUCTUKU HENPEPBIBHBIX CITYYaHbBIX BEIUYHH.

— PaBHOMEpHBIN U IOKA3aTEIbHbIN 3aKOHBI PACIIPEECICHUS HEPEPBIBHBIX CITyYalHbIX BEJIMYUH.
HopmanbHblii 3aKOH pacnpeeneHus ¥ €ro CBOMCTBA

OIIK-1.2

Pemmaer CTaHJapTHHIC
npoeCCHOHANIBHBIE  3aJa4ll ¢
MPUMEHEHUEM OOIICHHKEHEPHBIX
3HAHUM

Hpumepnbte npakmuuieckue 3a0anus 01 IK3AMEHO68 U 3auema:

o o 2
1. Haiftu miomane ¢Gurypbl, OorpaHU4E€HHON JTHUHHUSIMHU: X=4, y°=4x.

_ , _y2 _ 2 _ 3
2. Haiitu 1 noctpouTs 001aCTh ONpeaeneHus GyHKIUH U=y9-Xx" -y +(x=y) .
3 -
3. Haiiti monmeii muddepenmman dynxmun: 2 =X Iny —sin2xy.

4. HaifTn yacTHBIe MpPOM3BOIHBIE MepBOro mopamka ¢ymkmuum: Z =5x°y°® +In(x + 4y).

o 2 2
5. Hanmcarb ypaBHEeHHE KacaTeNbHON INIOCKOCTH U HOPMAJIM K MOBEPXHOCTU Z =/ X" +Y° B Touke (3, 4, 5).

6. Ilpu nmocraBke ¢ 3aBoma Ha 0a3y 1000 pagwonmpueMHHKOB, y 55 BBIIUIM W3 CTpos Jjamibl. Haiitn

BEPOSITHOCTH TOT'O, UTO B3SATHIN Haylauy NPUEMHHUK OyAeT UCTIPAaBHBIM.

7. ITpuHUMaeM BEpOATHOCTH POXKICHHS MaJIbUMKa U IE€BOUYKH paBHbIMHU. HaliTH BEpOATHOCTH TOTO, YTO CPEIU
10 HOBOPOXAECHHBIX 6 OKAXKYTCA MaTbUYUKAMH.

8. JlaH 3aKOH pacrpeneneHus TMCKPETHON CIIydaifHOW BEIMYHHBI:

Xx:| 110 | 120 | 130 | 140 | 150
p: 101]02]03]02]0.2

BBIUHCIIUTH €€ MaTeMaTHUECKOe 0XKHIaHue, TUCIIEPCHUIO U CPeIHEE KBaIpaTHUECKOE OTKIIOHEHHE.

9. Jlana yHKIMs pacnpenenenus HepepbIBHON c1y4aiiHOM BeTMUUHBI X

0 npu x<0
0,25x*(x+3) nmpu O<=x<=1
F(X): 1 npu x>1

Haiitu muiotTHOCTH pacnpenenenus f(x), mocTpouTs ee rpaduk, BEpOsSTHOCTh NMONaJaHKsl B 3aJaHHbIM HHTEpBaJI
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[0,5; 2], Mx, Dx, Ox,
OIIK-1.3 IIpumensier MeTob! | IIpumephvle npukiaousle 3a0auu u 3a0anus
MOJICJIUPOBAHUS u |3amaua 1. [lepumerp 3eMeNbHOrO ydacTKa TPEyroibHOW (opMbl paBeH 2 p . J/[Be ero CTOpPOHBI paBHBI
MaTeMaTUYeCKOr0 aHajlu3a JUIsl | COOTBETCTBEHHO X M y . BbIpasuTh miomaap yyacTka Kak QyHKUMIO X U 'y . Haiitu u n300pa3uth o0nactb
peleHns 3a1a4 TEOPETUYECKOro | onpeaeneHus GyHkuuu S =S(X,y)
Y IPUKJIAJHOTO XapakTepa 3agaua 2. Jlng HachlllaHUs MECKa MU3TOTOBJIEH pe3epByap B ¢opMe KoHyca BbicoToil H = 3 M, pagmycom
ocHoBanusi 1 M. Kak n3menurcsi o0beM pesepByapa, €ciu BbICOTY yBenuuuTh Ha 0,3 M, a paguyc OCHOBaHUS
ymeHbuTh Ha 0,1 M?
3aganue 3. B mensx pannoHaIbHOTO WCHOJB30BAHWS MAaTEPUATOB NPH W3TOTOBICHHH pe3epByapa Oaiky
JUTMHOM a TpeOyeTcsl pa3JesiuTh Ha TP YaCTH TakK, YTOObI 00beM MPSIMOYTOJIBHOTO pe3epByapa, MOCTPOSHHOTO
Ha 3THUX YaCTAX KaK Ha CTOPOHAX, ObLIT HAUOOJIBIIIHM.
3aganue 4. 13 npsMOYyroJsHOTO JUCTA KECTH IIUPUHON a U3TOTOBUTH KeJI00 MpU3MaTH4YeCKOn (hOpMBI Tak,
YTOOBI €r0 NONEPEUYHOE CEYEHUE UMEI0 HanOOJIBIIYIO IIONIA/Ib.
dusuka
OIlK-1.1 Ucnonb3yer Ilepeuenv meopemuueckux eonpocoe k 3auemy (1 Kypc, 3umnan ceccus)

€CTECTBEHHOHAYYHbIE 3aKOHBI U
MIPUHIUIIBI IPU PELLIEHUH
IIPaKTUYECKUX 3a/1a4

1. Kunemartuka nocrynarenbHoro aswxkeHus. Cucrema orcuera. [lonarue paguyc-BekTopa, cpeiHen u
MI'HOBEHHOI CKOPOCTH M YCKOPEHHUS.

2. ObparHas 3a1aya MexaHUKH. HaxoxxaeHune nepeMenieHus Tena u npoiiienHoro nyti. HauanabHble ycrnoBusl.
3. JIBuKeHHe M0 OKPYKHOCTH. YTOJI IOBOPOTA, YIIIOBasi CKOPOCTb U YIiI0BOe ycKopeHHe. CBsA3b YIIOBBIX U
JIMHENHBIX BEJINYMH.

4. KpuBonuHeiiHoe BrkeHue. TaHreHIIMaabHOE U HOpMallbHOE ycKkopeHue. [lomHoe yckopeHue. YToa Mexay
CKOPOCTBIO U YCKOPEHHEM.

5. Ilonsitue cunbl 1 Macesl Tena. [punnun cynepno3unuu. 3akoHsl HeloToHa.

6. Umnynbc Tena. OCHOBHOM 3aKOH IMHAMUKHU [TOCTYNATENIBHOTO ABM)KEHUS. [[puMeHeHne 0CHOBHOTO 3aKOHA
JTUHAMUKH.

7. MOMEHT UMIyJIbCa U MOMEHT CUJIbI OTHOCUTENIBHO TOUKH. OCHOBHOE ypaBHEHNE AMHAMUKH BpalaTeIbHOTO
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a
OIIK-1.2 Pemraer CTaH/IAPTHBIE | IBHXKECHUS.
npodeccuoHanbHble  3amaud ¢ | 8. Bpamienue BOKpyr HEMOABMKHON ocl. MOMEHT MHEpPILIMU MaTepUaIbHON TOYKU M TBEPAOIO Tea.
IpUMEHEHHEeM OOIIenHKeHepHBIX | 9. Pacuer MomMeHTOB nHepmuu npocthix Tei. Teopema Ll telinepa.
3HAHUM 10. 3akoHBI cCOXpaHEHHS B MEXaHHUKE. 3aMKHYTasi CUCTEMA. 3aKOH COXPaHEHUsI UMITYJIbCa.
11. Mexanuueckast paborta. Kunernueckast sHeprusi oCTymnaTelbHOTO IBMKEHU. TeopemMa 0 KHHETHYECKOM
OIlIK-1.3 [TpumensieT MeTozp! | JHEPTHH.
MOJIEITHPOBAHHST u | 12. 3aKoHbI cOXpaHEeHHs [IPH BpaIlaTeIbHOM ABHXCHNH. KHHETHYECKast SHEPIUsl BPALIATEBHOTO JABHKCHUSL.

MaTE€MaTU4YeCKOro aHajlu3a I
peleHnst 3aja4 TEOPETUYECKOIro
Y MIPUKJIAJHOTO XapakTepa

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA.

13. KoncepBatuBHble cuibl. [loTeHIIManbHas sHEprusi. 3aKOH COXpaHEHUs IIOJTHOW MEXaHUUYECKOM dHEpruu.
14. 'apmoHunyeckue konedbaHus. Y paBHeHUE rapMOHMYECKUX KOJIeOaHU. AMIUINTY/A, 4acTOTa U HayajIbHas
daza.

15. DHeprus rapMoHHUecKuX KosiebaHuil. MaTtemaruueckuil M pU3MUECKU MasTHUKH.

16. DnekTpocTaTH4EeCcKOe Moje. DISKTPUISCKUI 3aps/l U ero cBoicTBa. 3akoH KyoHa.

17. HanpsiKeHHOCTD 3JIeKTpocTaTudecKoro nosts. [IpyuHuun cynepno3unuu uist JMCKPETHOTO U HENPEPBIBHOTO
pacnpeneneHus 3apsaoB.

18. PaboTa 31€eKTpOCTaTHUECKOT0 MOJIs M0 NEPEMEIEHHIO 3apsiaa. DHEPrus B3aUMOJCHCTBHS 3apsii0B.
IToreHuman noss.

19. T'eomerpuueckoe onucanue sexkrpuaeckoro nois. Teopema ["aycca u TeopeMa o HUPKYIALNN
HaNPSKEHHOCTH AIEKTPOCTATUYECKOTO TTOJISL.

20. Konnencaropsl. [ToHsTHE 2MEKTPOEMKOCTH. EMKOCTB IIOCKOTO KOHIEHCATOPA.

21. CoenvHEHNE KOHIEHCATOPOB. DHEPIHsl 3apsyKEHHOT0 KOHJEHCAaTopa.

22. IlocTOSIHHBIN SNEKTPUUYECKUN TOK. 3aKkoH OMa I OJHOPOAHOTO y4yacTka 1enu. ConpoTUBICHUE.
CoenvHEeHNE CONPOTUBIICHUN.

23. CTopoHHHE CHIIBI. DIEKTPOABIKYIIAs criia. 3akoH OMa JJ1s1 HEOJHOPOIHOTO YYacTKa LENH U JIst
3aMKHYTOM LIETIH.

24. Pa3BerBnennsbie 1ienu. [Ipasmma Kupxroda.

25. PaboTta 3neKTprueckoro Toka. MomHocTh Toka. 3akoH J[xoyns-Jlenna.

26. Equnas npupoja 3JeKTpUuYecKoro 1 MarautHoro nosieid. Cuita Jlopenna. Cuita Ammepa.

277. MaruuTHOE 1oJie ABMXKYyIerocs 3apsaaa. [IpuHnun cynepno3uimy MarHuTHeIX nosieu. 3akoH buo-Casapa.
28. I'eomeTpuiecKoe ONucaHne MarHuTHOTo moJst. [1oTok U HupKyIALKsg BEKTOpa MarHUTHON MHAYKLIHH.

29. 3akoH anekTpomMarHuTHOM nHAyKunn Papanes. [Ipasuno JleHna.

30. SABnenne camonHyKIMU. IHIYKTUBHOCTD. PacueT MHAYKTHBHOCTH 0€CKOHEYHOIO COJICHOU 1. DHEeprust
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MarHUTHOTO MOJIs

Ilepeuenv meopemuueckux 6onpocos K yxzameny (1 Kypc, remuan ceccus)

1. TepmoarHaMUYECKUN M CTATHCTUYECKUN CIIOCOOBI ONTUCAaHUS MaKpocrcTeM. MoJiesib UIealbHOTO rasa.
VYpaBHEHNE COCTOSIHUS UACAIBHOIO ra3a.

2. IlonsTHe cTeneneit cBOOO B MOJIEKYIBL. Teopema 0 paBHOpAcIpeeIeHUH SHEPTUU TI0 CTETIEHSIM CBOOOIBI.
3. BHyTpenHsis sHeprus Kak QyHKIUs COCTOSTHUS cucTeMbl. [lepBoe Hayano TepMoIMHAMUKH.

4. Pabota kak ¢yHKIHS mporiecca. M3oxopuueckuii, n300apuIeCKiii U N30 TCPMUYCCKUH TIPOIIECCHI.

5. IonsTre TermnoeMKOCTH. TermIoeMKOCTh PU U30XOPUUYECKOM U n300apudeckoM mpoieccax. [loctosnnas
annabatel. ArmabaTHIeCcKuil mporiecc.

6. Bropoe Hauano repmoanHamuku. @opmynuposku Kiaysnyca u KenpBuna.

7. Huxmuaeckwii mpouecc. Koaddumment monesnoro aeiictBus teruioBoi mamuael. [{ukn Kapro.

8. IIpobnema HEOOPATUMOCTH TEIUIOBBIX MPOLIECCOB. DHTPOIHUS CUCTEMBI U ee cBoicTBa. Teopema HepHera.
9. OCHOBHBIE XapaKTEPUCTUKHU DIIEKTPOMArHUTHOW BOJHBL. [1IKkana anmekTpoMarHUTHEIX BOJTH. OCOOCHHOCTH
ONTHUYECKOTr0 JAHana3oHa.

10. UnTepdepenius cBetoBbix BosiH. Korepentnocts. OnbiT FOHTa.

11. OnTrueckast pa3HOCTh X0/1a. Y CJIOBUSI MAKCUMyMa M MUHUMYyMa MPU UHTEPHEPEHITNH.

12. UnTepdepeHiius B TOHKUX TUIEHKAX.

13. SABnenue qudpaxuuu. Judppaxnus Openens Ha KpyriioMm oTBepcTHH. 30HbI DpeHerns.

14. Iudpakuus OpayHrodepa Ha y3K0M MPSIMOIUHEHHOHN IIENH.

15. IudpakuronHas pemeérka.

16. EcrecTBEeHHBIN U NOJIAPU30BaHHBIN CBET. 3aKOH Mastoca.

17. TeroBoe uznydenue tena. 3akod Credana-bonbimana. 3akon cmemnienus Buna. I'nnoresa [1nanka.

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

19. ®oronsl. [laBnenue cBeta. KopnmyckynsspHO-BOJHOBOM Jyajii3M CBETA.

20. Paccesinue ¢potoHa Ha cBOO60AHOM 31ekTpoHe. Dopmyna KomnToHa.

21. BonHoBsle cBOMcTBa yacTull. /{nHa BOJHBI 1e bpoins. DkcrneprMeHTaIbHbIE TOATBEPKIACHUS THIIOTE3bI
ne bpors.

22. [lpunnun vHeonpeneneHHoctr. CooTHOIIEHHE HeotnpeaeneHHocTel [ 'eizendepra. OcobeHHOCTH TIporiecca
M3MEpPEHUS B KBAHTOBOW MEXAaHMKE.

23. [Inanerapuas monens atoma. [loctymnaret bopa. KBanToBaHue sHEpTHH BOIOPOIOTIOI00HON CHCTEMBI.
24. U3nyuyeHue BOJIOpOI0NIOA00HBIX cucTeM. CriekTpalibHble ceprn aToMa Bojopoaa. ObodmienHas popmyna
banbmepa.
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25. SIBnenue paguoakTuBHOCTU. OCHOBHOM 3aKOH pajuoakTUBHOro pacnazia. [locrosiunas pacnazga. [lepuon
noJjrypacrnaja.

26. CocraB U XapakTepUCTUKU aTOMHOTO siapa. KanenbHas monens. Pasmep spa.

27. Macca u 3Heprust CBsi3u aTOMHOTO si/ipa. 3aBUCUMOCTD YI€JIbHON SHEPTHS CBSI3U OT MacCOBOTO YHUCIIA.
OO6osioueuHas MOJIEINb sIIpa.

28. SlnepHble peakiuu. JHEprus peakuuu. Peakuuu geneHus 1 cuHTe3a siep.

IlpumepHnulit nepeuenv npakmuyeckux 3a0anuil 01 3auéma

. - _ 2 - - 2
JIBMKEHHE MaTePUAIbHON TOYKHU 33aHO ypaBHEHHEM r(t)=(A+Bt)I+Ctj e A=10 M, B=-5 m/c ~,

. vt a v
C=10 wm/c. Haiitu miss momeHTa BpeMeHu (=1 ¢ v, a() , BBIUHCIHATH MOIYJb CKOPOCTH H, MOJYJIb

a a,

4
YCKOPCHUsA ‘ , TAHTCHIUAJIbHOC YCKOPCHUC ~7 , HOPpMAJIbHOC YCKOPCHUC

Koneco Bpamaercst ¢ actotoit N=5¢". [Tox aeiiCTBHEM CHII TPEHHsS OHO OCTAHOBHIOCH uepe3 At =Lwun
Onpenenutsb yrioBoe yckopeHue ¢ u yuciao N 060poToB, KOTOpOe CeNaeT KOJIECo 3a 3TO BpeMsl.

bpycok maccoil 2 KI CKOJb3UT 10 FOPU30HTAIBHOM MOBEPXHOCTU MOJ AeiicTBUEM Ipy3a maccoit 0,5 kr,
NPUKPEIUIEHHOTO K KOHIY HepacTs)KUMON HUTH, NEPEKUHYTOM dyepe3 HemoJBUKHbIN 0510k. Koapduument
TpeHus Opycka o nmosepxHocTh 0,1. HaliTu yckopenue NBMKEHHS Tella U CHITY HAaTsDKeHHUS HUTH. Maccamu
0JI0Ka U HUTH, a TaK)Xe TPeHHEM B OJI0Ke MpeHeOpeyb.

OnpeaenuTh MOMEHT WHEPIIMH TOHKOTO OJHOPOIHOrO cTepxHs mamuHHON |= 30 cM u maccoit m= 100 r
OTHOCHUTEIIBHO OCH, MEPIECHIUKYISIPHON CTEPKHI0 M INPOXOAAIIEH 4Yepe3 TOYKY, OTCTOSUIYI0 OT KOHIA
cTepkHs Ha 1/3 ero JIUHEIL.

lapuk maccoit m= 100 r yman ¢ BbICOTBI N=2,5 M Ha TOPU3OHTAIBHYIO IUIUTY, Macca KOTOPOHl MHOTO
Oosbllle Macchl IIapuKa, M OTCKOYMI OT Hee BBepX. Cumras ynap aOCOJIIOTHO YINPYrHUM, ONpPEIEIHUTH
UMILYJIBC P, TIOJIYYEHHBIN IIIIUTOM.

BepTHKanbHO pacIoIOKEHHBIH OJHOPOIHBIN cTepkeHb mMacchl M = 1 kr u qmHbB | = 1 M MoxeT
BpallaThCsl BOKPYT CBOETO BEPXHEr0 KOHIA. B HMKHUI KOHEL CTEpKHs IOIaja, 3aCTpsiB, TOPU30HTAIBHO
nereBias nyys mMaccel M = 10 r, B pe3yibTare 4ero CTEpKEHb OTKIOHWICA Ha yroa o = 15. Cuwnras
M<<M, HaliTh CKOPOCTH JIETEBIIECH MyIn

OnpenenuTs HaNpsHKEHHOCTh JIEKTPOCTATUYECKOro Mojisi E B IleHTpe KBajgpaTa cO CTOPOHOM a, eciu B
TpEX BEpIIMHAX KBaJpaTa HAXOAATCS OJMHAKOBBIE TOUEUHBIE 3apsiabl (

ToHKass HUTH COTHYTa B NOJIYOKPYXHOCTb M 3apsKE€HA TAK, YTO JJIEKTPUYECKHM 3aps/i pPaBHOMEPHO
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pacnpezneneH no ee aiuHe. KakoB paaumyc 3TOHM INONTYOKPY)KHOCTH, €CIM HM3BECTHO, YTO B LIEHTpPE €€
KPUBHU3HBI HanpsbkeHHOCTh mostst 10 kB/m, a morennman 630 B.

Ha puc. €l=1,5 B, €2=3,7 B u conporuBienus R1=10 Om, R2=20 Om u R=5,0 Om. Buyrpenuue
COIIPOTHUBIICHUS] UCTOYHUKOB MpeHeOpexknuMo Maibl. Onpenenure: 1) 3HaueHHE M HApaBJICHUE TOKA Yepes3
comnpotusiieHue R; 2) TerioByo MOITHOCTh, KOTOPast BbIACIAETCS Ha CONpOoTUuBiIeHuH R.?

R,

&2
4|:|—i =
<) }_:M

[ ]

| I

R

Kakxum JOJIDKHO OBITH COIIPOTUBJICHHUC R SHGKTqueCKOﬁ o cIiu, H306pa)1(eHHOﬁ Ha PUCYHKC, YTOOBI TOK,

TeKyIumii mo Hemy Obu1 paBeH [=0,5 A, ecnmu C=5 mx®, U=200 B, gactota nepemenHoro toka v=100 I'r1?
C R

I

Tok I=100A Teuer mo TOHKOMY NpPOBOAHMKY, M30THYTOMY TakK, Kak II0Ka3aHO Ha pucyHke. Haiitu
MHAYKIHIO B MarauTHOrO noss B Touke O KOHTYpa, €CIM paguyc U30THYTON YacTh npoBogHuka R=0,1 M,
a cropoHa kBajpara a=0,2 m

1

[To aByM mapaielbHBIM MPSIMBIM MPOBOAaM uIHHOW | = 1 M KaXAblii TEKyT OJMHAKOBBIE TOKH.
Paccrostare d mexay npoBogamu paBHo 1 cMm. Toku B3aumoseicTByroT ¢ cunoit F = 1 mH. Haiitu cuy
Toka | B mpoBomax

Karymka cocrout u3z N = 75 BUTKOB U umeer comnportupieHne R= 9 Om. MarHutHblii OTOK uepe3 ee
nornepevyHoe ceuyeHue mensercs no 3akony @ = kt , roe k= 1,2 mB0/c. Onpenenure: a) 3.51.c. HHIYKIUH,
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BO3HHUKAIOIIYIO B 3TOM KOHTYpE; 0) CHIIy HHAYKIIMOHHOTO TOKA; B) 3apsi/l, KOTOPBIKA MPOTEYET 10 KOHTYPY
3a 1iepBbIe 9 ¢ U3MEHEHUs TOJI.

DJNeKTpoH, ycKkopeHHbl Hanpspkenuem U=200 B, Bieraer B OAHOPOJHOE MAarHUTHOE MOJIE ¢ MHAYKIIMEH
B=0,7-10-4 Tn nepneHAMKYISPHO CHIOBBIM JUHUAM. HaliTu panumyc OKpyKHOCTH, IO KOTOPOM JBUKETCS
3JIEKTPOH B MAarHUTHOM I10JI€ U IEPUOJI €r0 BpaILIEHHS.

WunyktuBHocts L karymku (0e3 cepaeunuka) paBHa 0,1 mIH. Ilpm xakoit cune toka | sneprus W
MarHuTHoro nojs pasHa 100 mxJx

Ilpumepnulii nepeuens npakmuuecKux 3a0aHuil 011 IK3Iamena

Onpenenutb cpeiHee 3HAYEHHE IOJIHOM KUHETHMUYECKOH 3HEpPTUU OJIHOM MOJIEKYJIbl Tefus, KUCIopoJa U
BOJSIHOTO napa npu temmeparype T=400K.

Bonopon maccoit m=100 r Ob11 M300apHO HArpeT Tak, YTO O0bEM €ro yBelIWuwics B N=3 pasza, 3aTeM
BOJIOPO]I OBLT H30XOPHO OXJIAXKIEH TaK, YTO €ro JAaBJICHHE YMEHBIIMIOCH B N=3 pa3a. Haiitu n3menenne A
S 3HTpONUHU B XOJI€ YKa3aHHBIX MPOLIECCOB.

Kakas paborta A coBepuiaercs Ipu U30TEPMUUYECKOM PACIIMPEHUH BOAOPOJA MAaccoil M=5 r, B34ATOr0 Npu
temriepatype T=290 K, ecniu 06beM raza yBenuuuBaercs B Tpu pasza’?

A3OT HarpeBajics MPH MOCTOSHHOM JaBiieHHMH. EMy ObU10 cO0OIIeHO KomuuecTBO TerioThl Q = 21 kJ[xk.
Onpenenuts paboTy 4, KOTOPYIO COBEPILMI ITPH ITOM Ta3, U u3MeHeHne 4U ero BHyTpeHHEH SHeprHH.
WneanpHas temioBas mammHa paboraer no nukiny Kapao. Temmeparypa temmoormatumka Ti= 500 K,
temneparypa TemionpueMHuka To= 250 K. Onpenenuts Tepmuyeckuiit KITJ[ n uukna, a takxke paboty Ax
pabouero BelecTBa MpU U30TEPMUUECKOM PACHIMPEHHH, €CIIM MPU U30TEPMHUUECKOM CXKATUU COBEpIIEHa
paborta Ay =70 Ix

PaccrosiHue Mexay AByMsI KOT€peHTHbIMH McTOYHHKaMu cBeTta(A=0,5 Mkm) paBHo d=0,1 mm. PaccrosiHue
MEXJy MHTEep(PEPEHIMOHHBIMHM IOJOCAaMH Ha JKpaHe B CpeJHel 4acTH MHTep(HEepEeHLUMOHHOW KapTHUHBI
paBHO Ax=1,0 cM. OnpeaennuTh pacCcTOsTHUE OT UICTOYHUKOB JI0 KpaHa

ITnockoBbIMyKIIask JTMH3A BBITYKJIOW CTOPOHOM JIEKUT HAa CTEKJISIHHOM IUIACTUHKE. B oTpa)keHHOM cBeTe C
JMHON BoiHBL A = 0,6 MkM HaOmomaercs uHTepdepeHIMOHHas KapTtuHa. CuMTas, 4TO paanychl
UHTEPPEPEHIIMOHHBIX KOJIeIl I' MHOTO MEHbILE paJuyca KpUBU3HBI JMH3BI R=1,2 M, ompenenute: a)
TOJILIMHY CJIOSl BO3AyXa TaM, TJie BUAHO IIEpBOE CBeTIIoe KoJbllo HpioToHa, 0) pajauyc nepBoro Koiblia
Mexny JByMsA IUIOCKONApaUIEIbHBIMU CTEKJISHHBIMHU IUIACTUHKAMM IOJIOKWJIM OYEHb TOHKYIO
IIPOBOJIOYKY, PACHOJIOKEHHYIO MapaJlIeIbHO JIMHUM CONPUKOCHOBEHMSI IUIACTMHOK M HAXOMSIYIOCS Ha
pacctostauu L=75 MM ot Hee. B oTpaxkeHHOM cBeTe ¢ ainuHON BONMHBI A=0,5 MKM Ha BEpXHEH IJIACTUHKE
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BUIHBI HHTEP(PEPEHIIMOHHBIE MMOJI0Ckl. OnpeaennuTe TuaMeTp MoNepevyHoro CEYeHUs MPOBOJIOYKH, €CIIH Ha
npotsbkeHnH a = 30 MM HacuuThIBaeTCsA m = 16 CBETIBIX MOJIOC

Ha mens mmpunoit a = 0,05 MM majgaer HOpMaTbHO MOHOXPOMATHUYECKUI CBET C UIMHOW BOJHBEI A = 0,6
MKM. OmpenenuTs yroid (¢ MeXIy NepBOHAYAIBHBIM HAINpaBICHHEM ITydYKa CBETa M HAlpaBICHHEM Ha
YEeTBEPTYIO TEMHYIO JTHU(PPAKIIUOHHYIO MTOJIOCY

JudpakuuonHas penieTka ycraHoBieHa Ha paccrossHuM 80 cM oT 3kpaHa. Ha pemerky mnagaer
MOHOXpOMaTHUYeCKUi cBeT ¢ anuHoM BoimHbl 0,65 MkM. Ha skpaHe paccTosiHMEe MEXIYy MaKCUMyMaMu
NEPBOTO M BTOPOTO TOpsIKa paBHO 5,2 cM. CKOJBKO BCEr0 MaKCHMyMOB 00pa3yeTr 3Ta Au(pakIuOHHAS
peueTka?

YepHoe teno Harpenu oT temneparypsl 600K 1o 2400K. Bo ckonbko pa3 yBenuuuiaach o0Iias TEmaoBast
sHeprus, uziyyaemas TenoMm? Ha CKONbKO M3MEHMJIACh JUIMHA BOJIHBI, COOTBETCTBYIOLIAS MaKCHUMyMY
SHEPTUHU U3ITYUYEHUS U CIEKTPAIBHBIA COCTaB M3ITydeHHs?

OnpenenuTh HaMMEHBIIMN 3a/E€p’KUBAIOIIUN MOTEHLUAN, HEOOXOAUMBIM IJIs MPEKpPaIeHNus 3MUCCHU C
IOBEPXHOCTU (POTOKATONA, €CJIM OH OCBEINAeTCsl M3Iy4eHHeM ¢ AIMHOM BoiHbl 0,4 MKM, a KpacHas
rpaHuIla JAJisg MaTepuaia katona pasta 0,67 Mkm

[Tpu MBUYKEHUM YACTHUIIBI BIOIB OCH X CKOPOCTh €€ MOKET OBITh OIpe/ieNieHa ¢ TOYHOCThIO (OIIHOKOH) 110
1 cm/c. HaliTu HeompeneneHHOCTh KOOPAMHATHI, €CIIM 4YacTUllell saBisercs: 1) snekTpoH, 2) apoOuHKa
maccoii 0,1r

BbraucnuTh pagnycel MEpBBIX TPeX OpOUT 3NIEKTPOHA B aTOME BOJAOPOAa

Haiitn Hambonplryi0o ¥ HaMMEHBINYIO JJIMHBI BONMH cepud [lamieHa B CHeKTpe HM3Iy4eHHs] BOJOPOAA.

CpaBHI/ITL MMOJIYYCHHBIC 3HAYCHHUA C JJIMHAMU BOJIH BUAUMOTI'O U3JTYUCHUA
192 I
r

[lepBoHauanbHass Macca HW30TOMA HMpUAMS 7 paBHA M = 5 T, NmepuoJ moiaypacmnaaa 75 CyTOK.
Onpenenure, CKOJBKO snep pacmaaercs 3a | cexkyHay B 3ToM mnpenapare. CKOJIBKO aTOMOB 3TOrO
npemnapara octanercs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHHUTCS aKTUBHOCTH Mpernapara 3a 3To Bpemsi?

B nenTtpe conmHua npoTekaeT TepMOsiAEpHAas peakiusl CUHTE3a T'eliis U3 BOJOPOJa, B KOTOPOU U3 YETHIpEX
MpOTOHOB oOpa3yercs sapo He' u aBa mosurpoHa. 3amuimmre 3Ty peakiuio. Kakue eimie 4acTHIlbI
00pa3yroTcs B HEM?

Kaxkoe kommaectBo U?*® «BEIrOpaeT» 3a TOJI B SIEPHOM PEAKTOPE C EKTPHUECKOil MOMHOCTBI0 1 BT 1 K.IT1.
38%? Cuwuratp, 4TO pacnaj saep ypaHa MoJ AelCTBUEM TEIUIOBBIX HEHTPOHOB MPUBOAUT K 00pa30BaHUIO
M30TOINOB KCeHOHA-141, cTpoHIINA-92 U TpeX BTOPUYHBIX HEHTPOHOB.
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Oﬁll[aﬁ U HEOPraHU4YeCKasi XUMHUA

OIIK-1.1

Hcnonszyer
€CTECTBEHHOHAYYHbIE 3aKOHbI U
NPUHIUIBI TTPU PEUICHUN
MPaKTUYECKUX 3a7a4

Teopernueckue BOPOCHI

—OCHOBHBIE MOHATHS aTOMHO-MOJIEKYJIIPHOTO YYEHMS: aTOM, MOJIEKYJa, XUMUUYECKHH 3JIEMEHT, IPOCTOE U
CJIO’KHOE BEIIECTBO, XUMHUUEcKask popmya.

—3akon ABoraapo. Yucno Aporaapo. MosekymnsipHas U MoJsipHas Macchl. MoJib Kak €IMHHIA KOJUYECTBA
BEIIECTBA.

—OHTaNbNUg CHUCTEMbl. OJK30- W D3HIOTEPMHYECKHME Ipouecchl. 3akoH ['ecca, cileAcTBUS U3 HEroO.
TepMmoxumuueckue ypaBHEHUS.

—OHrponus, e€ ¢usnueckuil cMmbici. M3MeHeHue SHTPONMU B HM30JIMPOBAHHBIX cHUcTeMax. BTopoil 3akoH
TEPMOJIMHAMUKH.

—CBobOoanast sHeprust ['mb0ca um e€ H3MEHEHME B XHMMHUYECKUX Ipoleccax. HampaBieHne XUMHYECKHX
IIPOLIECCOB.

—XuMuyeckass KMHeTHKa. VICTUHHAs M CpeiHsAs CKOPOCTbh XMMHMUYECKUX peakuuid. dakTopsl, BAMAIOLIUE HA
CKOpPOCTh XUMHYECKOH peaKIuH.

—3aBHUCHUMOCTb CKOPOCTHU peakiuu oT TeMieparypsl. [Ipasuno Baut-I'odpda. Ypasnenune Appennyca.

—PerynupoBaHusi CKOPOCTH peaklMU C MOMOILBIO KaTaJIN3aTOPOB. AKTHUBHBIE MOJIEKYJIbl. DHEPTUs aKTUBALIUU
peaxkuuu..

—Xumuueckoe paBHoBecue. OOpaTuMble M HeoOpaTumble peakuuu. KoHcTaHTa paBHOBecusi, €€ CBS3b C
n3MeHeHneM sHeprun ['ub0ca peakuuu.

—Xumnueckoe paBHoBecue. Casur xumuueckoro pasHoBecus. IIpunnun Jle-Illarense. Bnusaue
KOHIIGHTpaLlMi BEILECTB, JABJIEHUS, TEMIEpaTypbl Ha CABHUI paBHOBecHs. Poilb KaTalim3aTtopoB  IpH
JOCTUKEHUH CHCTEMaMH COCTOSIHUSI XUMHUYECKOT'O PABHOBECHS.

—PactBopel. CriocoObI BbIpaXKeHUs1 KOHIIEHTPALUH PACTBOPOB.

—PactBope! 3nekTponuToB. CTENeHh M KOHCTAHTa AJIEKTPOJUTHUYECKOH auccoluanuy. 3aKoH paz0aBiIeHUs
OcTtBanbaa.

—Jlucconuanusi KUCiaoT, OCHOBaHUH, cojieil. AMGBOTEPHBIE AIEKTPOIUTHI.

—PactBopumocTts. [IponsBenenue pacTBOpUMOCTU. Y ClIOBUE 0OPAa30BaHUS U PACTBOPEHUS OCA/IKOB.

—ucconunanus Boabl. MonHoe nmpousBeaeHue Boabl. pH.

—I'maponns coneit. CreneHp M KOHCTAHTa TUAPOIIN3A.

—Ctpoenne aroma. KopnyckynasipHO- BOJHOBOM Jyajdu3M 3JIEKTPOHA, NPUHIUI HEONPEAEIEHHOCTH
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KBaHTOBO-MeXaHMUYECKOE OOBSICHEHHE CTPOCHUS aTOMa.

—BonnoBas ¢ynkuus. YpaBuenue Illpenunrepa. KBantoBble umciia, uX (PU3HUECKUH CMBICI. ATOMHBIC
op6utanu (AO) 1 UX PACIOIOKEHHUE B IPOCTPAHCTRE.

—MHorosnekTpoHHsle aToMbl. [IpUHIMIBI OCTPOEHUS 3JIEKTPOHHOM 000n0uku: npuHuun Ilaynu, npasBuio
Kiteukosckoro, npasuio I'ynaa.

—Ilepuonnueckas cucrema snementoB .M. Menaeneesa (IICD) u anekrponHas cTpykrypa aToMoB. [Ipuunna
MEPUOINYECKOT0 U3MEHEHHUSI CBOMCTB 3JIEMEHTOB.
—OKUCIUTETHHO-BOCCTAHOBUTEIIbHbBIE CBOMCTBA

BOCCTAHOBUTEJIBbHBIX PEAKIIHMN.
—DNeKTpoXUMHUECKUE CUCTEMBL. 3aKoHbl Dapanes. DNeKTpOAHbINA MOTEHIUAL.
—["aJIbBaHUYECKU DJIEMEHT.
—ONEeKTPOXUMHUYECKUE CUCTEMBI: 3JIEKTPOJIU3 PAaCIUIaBOB M PACTBOPOB. AHOJIHBIA M KaTOJIHBIM MPOLIECCHI .
[IpuMeHeHue 2neKkTposnsa.
—Koppo3sus. Bunasl koppozuu. Crioco0bl 3a1IUThl METAIIJIOB OT KOPPO3HH.

BCIIICCTB. Knaccudukanus OKHCIIUTEIBHO-

Tecmut
1. CrangapTHbI€ TEIIOBBIE 3(?(261@1)1 IPUHATO 0003HAYATH:!
a) AUct B) Q 101,3 !
6) AHozgg F) AHct
2. Kaxue u3 npuBeneHHBIX peakLui ABISAIOTCSA YHAOTEPMUIECKUMU?

a) 1/2 Np+ 3/2H,=NHs ,
0)H,+4/20,=H,0,
B) 1/2 N2+ 1/2 O,=NO ,
r) 1/2H;+ 1/2 1,=HI,

AH = — 46 K/Ix/Moib
AH = -242 K][x/M0J1b
AH = 90 K]I>x/Monb
AH = 26 K]I>x/momnb

3. Kax u3mensieTcst s3HTpoIus npu pa3ioxKeHNUH KapOoHaTa KaabIus?
a) yBEJIMUNBACTCS B) HE YMEHBIIIAETCS
0) yMeHbIIaeTCs T') HE 3HAI0

4, CKOpOCTh XMMHUYECKOH peakiuu — 370 ...

a) BpeMs, 32 KOTOPOE MOJHOCTBIO PACXOyETCsl OJTHO U3 HCXOJHBIX BEIICCTB

0) U3MEHEHHE KOJIMYECTBA BEIIECTBA PEareHTOB (MJIM MPOAYKTOB) PEAKIMU B €AMHUIY BPEMEHU B SAMHHUIIC
o0BbeMa

B) KOJIMYECTBO BEIIECTBA MPOAYKTOB PEAKIIMM K MOMEHTY OKOHUYAHUS PEeaKINU
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S. B kakux enquHuIax BbIpaXaeTcs CKOPOCTh XMMHUECKOM peakuun?
a) MoJb 1 —1c -1
0) Oe3pa3mMepHas BeTUYHHA
B) MOJIB? ¢
6. Ot Kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIHIA?
a) OT MPUPOIbI PEArUPYIOLIUX BEIIECTB
0) oT TeMIiepaTypsl
B) 0T 00beMa peaklIMOHHOTO Cocya
1. . 3nauenne PH 0,1 M pactBopa HCIO4 paBHo
N1 2)2 3)11 4) 13
8. Jns nopasnenus runponusa xjaopuga xpoma (III) cnenyer
N00aBUTh COJISTHYIO KUCIIOTY
100aBUTH IETOYb
pa30aBUTh pacTBOpP BOAOU
MOBBICUTH TEMIIEPATYPy
9. CreneHun OKUCIICHHS KUCIOPO/Ia a) B BOJIE U 0) B MEPOKCHUIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...
a)—2;0)—2
a)—2;06)+2
a)—2;06)—-1
10. [Tepmanranar kanusa B OBP, nporekaromux B KUCIIOHN cpefie, BOCCTaHABJIUBAETCS JO ...
KaTuoHa Mn2+
MaHraHat-uoHa MnO42—
okcuaa maprania (II) MnO
11.
XHMHUeCKOe TOHATHE «KOTHIECTBO BEIIECTBA» 0003HAUAET:
1) OPIIHIO BeIIeCTBA, H3MEPEHHYIO B MOILIX: 2) Maccy BelllecTBa:
3) 6*10% CTPYKTYPHEIX YaCTHI[ BelIeCTBa: 4) 4HCII0 MOIeKYTI BelllecTRa.

OIIK-1.2

Pemaer CTaHJApTHBIE

npodeCCHOHANIbHBIE  3aa4H

C

— OmnpeaeanTte TePMOIMHAMUYECKYI0 BO3MOKHOCTD NpoTekanus peakuuu CaOg) +2 C( =
= CaC; (g + COqy, AH; = 460 x/Ix npu cTaHAapTHBIX yeaoBusaX. PaccunTaiiTe TemMneparypy Havyagia




Koo
UHOUKAMOD
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea

MIPUMEHEHUEM OOIIEUHKEHEPHBIX
3HAHUU

peakuuu, eciu S(Ca0)=38 x/moiab-K; S(C)=6 T:x/mouan-K; S(CaCy)= 70 dIx/monb-K; S(CO)=197
Jx/moanbK.
—Onurmmre padoty ranpBanndeckoro snementa: Co|CoCl; || AuCls|Au

Ykaxure:

o 3JEKTPOIHBIE TIPOLIECCHI

o TOKOOOPa3YIOIIYIO PEaKIIUI0

o 3JE€KTPOJIHbIE TOTEHIINAJIBI

o ANEKTPOABIIKYILYIO CHITY IPU CTaHJIAPTHBIX YCIOBUAX
—Peaxnus uaer no ypaBuenuro: 4NHjs(r) +50,(r) =4 NO(r) + 6H,0(1), AH?, <0.
Hanummure

o Boipaxkenue ckopoctu mpsiMoi U 00paTHOM peakuuu
o BripakeHue KOHCTaHThI pABHOBECHS

VYKakuTe HarpaBiIeHHE CMEIICHUSI pAaBHOBECHSL:

o A) mpy NOBBILICHUH JABJICHHUS,

o b) npu ymeHbIIeHHN TEMIIEPATYPHI.

— HavajabHble KOHIIEHTPAaLMH UCXOAHBIX BemlecTB B peakuuu: 2 SO; () + Oy () = 2 SO;3 (1) ObL11M paBHBI
1,8 moab/1 SO; u 2,4 Moab/1 O3. Bo cK0JIBKO pa3 H3MEHHUTCS CKOPOCTh PeaKMM K MOMEHTY, KOra
npopearupyet 0,8 moan/a SO,?

—3aKOHYMTE MOJIEKYJSIPHOE M COCTaBbTE COKPALICHHOE HOHHO-MOJIEKYJIIPHOE YPaBHEHHE I pEaKLUi:

Pb(OH), + HNO3=...; Pb(OH), + KOH=....

—  MnS + H;SO4 —, Fe(OH); + NaOH —, NH,Cl + KOH —.

— Hanucats ypaBHeHHsI peakuuii ruposmn3a B MosiekyJasipaom u nonnom Buje: CrClz, NaNOs,
K2COs.

— CocraBbTe YpaBHEeHHS OKMCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PeAKIIHIA:

—  KMnO4 + NaNO; + H,SO4 —, Cr(SO4); + Br, + NaOH —.

-  KyCry,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO, + H,0O —.

— HapucyiiTe 3JHepreTH4ecKyIo AuarpaMmy xoJ1a XUMH4YecKoil peakuuu. /JlaiiTe K Hell MOSICHEHUSI.
YkakuTe JHEPIrui0 AKTUBAIIMU PeaAKINH.

— 3anuummre ypaBHEHHUS JJICKTPOIUTHYECKOH TUCCOMALMHU KHCJIOT, OCHOBAaHHUI, coJiel, aM(oTepHbIX
TUAPOKCUIO0B.

[Tonp3ysck Tabauiel paCTBOPUMOCTH, IPUBEANUTE IPUMEPHI TPEX BEIIECTB, KOTOPHIE B pAaCTBOPAaxX 00pa3yroT
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a
Cynb(haT- HOHBI. 3aMUIIUTE YPABHCHHSI SJICKTPOIUTHUECKON TUCCOIMAIINN ITHX BEIICCTB.
OIIK-1.3 [Tpumenser metobl | —  Jlns peakuuu CHy ) + CO; )y =2 CO () + 2 Hy () ompeniennTe BO3MOXKHOE HAlpaBIICHUE
MOICIUPOBAHUSA u CaMOIIPOM3BOJIBLHOIO TEUCHUS PEAKIIMU IIPU CTAHIAPTHBIX YCIOBHAX U Ipu Temieparype T =927OC, eclin

MaTeMaTUYECKOTr0 aHaIu3a Ui
peleHns 3a7a4 TEeOPETHYECKOrO
Y MIPUKJIAJHOTO XapakTepa

TEIUI0BOM 3P EKT peakiuu 0 3aJaHHOU TeMIEpaTypbl HE U3MEHUTCS. Y KQXKUTE: a) BBIICIACTCS WIH
MIOTJIOIIACTCS YHEPTUA B XO/I€ Peaklny; 0) MpUUMHY HalIEHHOTO H3MEHEHUs SHTponuu. Paccunraiite
TEeMIIEpaTypy Hauansa peakiuu.
BeIpasure yepes KOHIEHTPAMK PEareHTOB KOHCTAHThI paBHOBECUS ciefyromux peakuuii Ny + 3 Ho =
2 NH3(), AH = -92,2 xJI>x. YKakuTe HalpaplIeHUE CMELECHNUS XUMHUUYECKOTO PABHOBECHS] 9TUX PEAKLUI: a)
[IPY OHW)KEHUH TEMIIepaTyphl, €CIIN AaBJICHHE OCTOSTHHO; 0) IPH MOBBIIIEHUH TABJICHUS, €CIIH
TEMIIEpaTypa MNOCTOSHHA.
['omorenHas peakuus IpoTeKaer o ypaBHeHuto Hy ) + | ) = 2 Hl(). Hauanbnas koHuenTpauus
Bosopoja 2,1 moue/1, moaa 1,5 Moib/1. Bo CKOBKO pa3 U3MEHUTCSI CKOPOCTh PEaKIuu, KOraa
npopearupyet 30% Boxopoaa’?
CKOJIBKO MIIITHIUTPOB 96%-HOTO pacTBOpa CEPHOM KHCIIOTHI € INIOTHOCTHIO 1,84 r/Mit motpeOyeTcst st
npurotosieHus 2 1 0,25M pactBopa?
Kaxwue u3 crnenyrommux coneii noasepratotces rugpoinsy: NazSiOs. Cu(NOs),. KBr? CocraBbTe HOHHBIC U
MOJIEKYJISIpHbIE YpaBHEHUS THIPOJIN3a COOTBETCTBYIOLMX cojell. Kakoe 3Hauenue pH (< mnu> 7) umeror
PacTBOPBI ITUX COJIEH?
PaccuuTaiite 371eKTpOABHKYIIYIO CHITY U ONPEIeNINTE HAallPaBJICHUE CAaMOIPOU3BOJIBLHOTIO MPOTEKAHUS
PEaKIuu Mpy CTAaHAAPTHBIX YCIOBUSX, UCIIONIB3YS 3HAYEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
norenimanos HJ + H;PO, — J, + H3PO3 + H,0.

6. Ha ocHORaHHH HepHOJH‘IECKOfI TaOIHITEL OXHPGKTEPI{B}’ﬁTe XHMHYECKHE 3JISMEHTEI C

TIOPAIKOBEIMH HOMepaMH 21 u 34: cTpoeHHe aToMa (3apAf AApa: cOCTaB AIpa. YHCIO 3MeKTPOHOB.

3HepreTHYecKHX YPOBHell I IMOAYPOBHell: 371eKTpoHHAad (popMyIa). (POPMYIIbl H XHMHYECKHI

XapakxTep CcoeHHeHHIT (BBIC]lIel'O OKCHIAa H THAPOKCHIA. BOJOPOIHEBIX COEJI{HeHI{fI).
[TpuBenuTe CXeMbI TIEKTPOJHBIX MPOIIECCOB U MOJICKYIISPHBIC YPAaBHEHUS PEAKIIH, MTPOTEKAIOIINX MTPU
AIEKTPOXUMHUIECKON Koppo3uu ranbaHonapsl Co/Ni: a) B kucioii cpejie; 0) BO BIaKHOM BO3/yXe.
Onpenenurte yoblIb MAaCChl aHOJIA TIPH KOPPO3UHU B KUCIION cpee 3a 20 MUH, €ClId CKOPOCTh KOPPO3UU
cocraBuna 0,01 r/4.

CocTtaBbTe JIEKTPOHHO-NOHHBIE YPABHEHHS JIEKTPOIHBIX MPOIIECCOB (aHOJ HHEPTHBIN) H MOJIEKYJISIPHOE
ypaBHEHHE PeaKliu, POUCcXoasduiel npu anekrposuse pactBopa CoSO4 Beruncnnre dpaktuueckoe
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KOJIMYECTBO METAJlIa, TOJIy4eHHOTo Ha KaToze mpu dtekTposuze Co(NO3),, eciiu 37eKTpOoIu3 MPOBOAMIN
B TeueHuu | 4. Beixon Merasnia mo Toky coctaBuil 85%. YKax)uTe BO3MOXKHbBIC TPUUMHBI YMEHBILICHUS
BBIXO0/Ia METaJJIa [0 CPABHEHUIO C PACUETHBIM.

[TpoBecTn aHaM3 BIUSHUS KOHIICHTPAIIMA Ha CKOPOCTh XUMHYECKOW peaKInu

Na,S,03 + H,SO4 = S + SO, + NaySO4 + HoO 1o skcnepuMeHTanbHBIM JaHHBIM.

— Ho |- O6swem, mn — Konuenr | — Bpe |~ Ckop
Mep | — NaS |- H, |- H, parus Msi OCTb
oIl ,03 0 SO Na,S,03, [1OSIB peaxit
bITa 4 1072 JeH UM,

MOJIB/T Hst 102, c
MyT !
", C

- 1 - 1 - 7 - 2 - 13 — —

- 2 - 2 ) - 2 - 26 — —

- 3 - 3 - 5 - 2 - 39 — —

- 4 - 4 - 4 - 2 - 52 - -

- 5 - 5 - 3 - 2 - 65 — —

[To naHHBIM TaOIMIBI OCTPOUTH rPahUK 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHLIEHTPALH
THuocynbgaTa HaTpus, Cenars BbIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHLIEHTPALMH THOCYIb(aTa
HaTpus.

8. B 250 r pacTBOpa MOBApEHHOM COIH C MacCoBOMH Jo1eil 8% pacTBOPHIHN 15 I TOro XK€ BelllecTBa.
PaccunraiiTe Maccy ColH B IIOXYUEHHOM pacTBOpe.

12. B COOTBeTCIBHH C TEPMOXHMHYECKHM VpaBHEHHEM peaKIIHH

2CO0m=CO2)+ C () + 173 KIIK

paccuHTaliTe, CKOTBKO BBIISTHIOCH TeMIOTHL, KOIJa IpopearupoBaio 13 1 (H.y.) yrapHOro rasa.

HaqepTaTeanaﬂ reoMeTpusa U KOMINbIOTEPHAasA

rpaguka

OIIK-1.1

Hcnonszyer
€CTECTBEHHOHAYYHBIE 3aKOHBI U

BOITPOCHI JIA TIOAI'OTOBKU K OK3AMEHRY
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IPUHIHUIIBI IPX PCIICHU N [Ipenmer u meToa HauepTaTenbHOM reomeTpun. LleHTpasibHOE U mapaJuIeIbHOE, KOCOYTOJIBHOE U
NPAaKTHYECKHUX 33124 OpPTOroHaJIbHOE MPOELUPOBAHUE.
OIIK-1.2 Pemaer CTaHIapTHbIE Omrop Monka (KOMIIJIEKCHBIN YepTeXk ) TOYKH, €0 3aKOHOMEPHOCTH.
NpO(ECCHOHATBHBIE  33/1a4u  C AGCOII0THBIE KOOPAUHATHI TOUKH. [IprBecTr mpuMep MOCTPOEHUS TOUYKH, 33JaHHON a0COIFOTHBIMU
IIPUMEHEHHEM OOLIEMHKEHEPHBIX KOOpJAMHATaMH.
3HAHUU OTtHOCHTENBHBIE KOOPAMHATHI TOUKH. [IpuBecTH prMep MOCTPOEHUS TOUKH, 3aJaHHOM OTHOCUTEJIBHBIMU
OIIK-1.3 [Tpumenser METO/IbI KOOpJAUHATaMH.
MOJCINPOBAHUA u [IpsiMbIe OOITIETO M YaCTHOTO IMOJIOKEHHUS: 3aJ]aHue Ha 3Mmrope MoHKa.

MaTE€MaTU4YeCKOro aHajln3a I
peleHnst 3aja4 TEOPETUYECKOIro
Y MIPUKJIAJHOTO XapakTepa

B3anMHoe nosoxeHue npsMbIX: H300paxeHne Ha yepTexxe MoHka, onpeiesIeHle B3aMMHOIO TOJI0KEHUs
CKPEILMBAIOIINXCS MPSMBIX C IOMOIIbIO KOHKYPUPYIOIIMX TOYEK.

[TnockocTu 0061Iero MoNOKEHUs: CocoObl 3a1aHus Ha yepTtexe Monxka. [locTpoenue npsiMoii B
IUIOCKOCTH, YCJIOBHE NPUHAAIEKHOCTH TOYKH IJIOCKOCTH.

[10cKOCTH YaCTHOTO MOJIOKEHUS: IPOSLUPYIOLINE, YPOBHS, UX U300pakeHue Ha yepTexe MoHxa.
MHororpaHHHUKH: 3aJlaHie Ha yepTeske MOoHXKa, orpeaesieHie BUIUMOCTH pedep Ha IIIOCKOCTSAX MPOSKIUH.
MHororpaHH1KH: yCIOBHE MPUHAICKHOCTH TOUKH MIOBEPXHOCTH MHOTOIPaHHUKA, ONIpE/IeTICHUE €€
BUJIUMOCTH Ha IJIOCKOCTAX MPOEKIUH.

CedeHne MHOTOTrpaHHUKA TIIOCKOCTHIO. [IprBecTH nmpumep MOCTpOEHUs GUTyphl CEUEHHs! TPOSLUPYIOLIEH
IJIOCKOCTBIO.

[ToBepxHOCTH BpallleHus: 3aJJaHue Ha yepTexe MoHka ouepkaMu. Y cJIOBHE IPUHAATICKHOCTH TOUKU
MIOBEPXHOCTH BpaILlCHUS.

Ceuenus nmpsAMOTo KpyroBoro unHapa. [IpuBectu nmprumep NoCTpoeHUs: CeUeHUs MO AIIIUICY.
Konnueckue ceuenus. [1ocTpouTs Tpu NpoeKIUU CEYEHUS KOHYCA M0 AJIIUIICY.

Ceuenue chepsl. [Toctpouts Tpu npoekunu cedeHus chepsl pOeHUPYIOLIEH MITOCKOCTHIO

IIpuMepHbIe IPAKTHYECKHE 32 JaHNUA:
[To HarnsiTHOMY M300paXKEHHUIO TOCTPOUTH KOMIUIEKCHBIHN YepTexk JAeTalH.
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— BBIMOTHUTH 1 0003HAYHUTH CIIOKHBIN CTYIIEHYATHIN pa3pes
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— BpInonHUTs 1 0003HAYUTH CIIOXKHBIHN JIOMAHBIN pa3pe3
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— HOCTpOI/ITL BU]J CJICBA, MPSAMOYT'OJIbHYIO U3OMETPUIO JACTAIN

ol

— 3amucarth B Ta6JII/IHLI Ha3BaHUWA KPUBBIX, NOJTYYCHHBIX B CCUHCHUAX 3aJaHHBIX HOBerHOCTefI BpalCHHUA
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— IlocTpouTh TpU IPOEKIMHU OBEPXHOCTH BPAILLIEHHSI CO CKBO3HBIM BBIPE30M

[To 3amanHbIM BusiaM noctpouth 3D Mozensb eranu, co3aaTh aCCONMATUBHBIN KOMIUIEKCHBIN YePTEXK JIeTalu B
cooTBeTcTBUM ¢ TpeboBanussmMu ECK/]
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MarepuasioBeieHune

OIIK-1.1 Ucnons3yer [IpumepHBIil nEpeYeHb TEOPETUYECKUX BOIIPOCOB JJIsl HOATOTOBKH K 3a4ETY:
€CTeCTBEHHOHAYYHBIC 3aKOHBI U | — CTpyKTypa M CBOICTBa MaTepHaioB. AMOpP(pHOE U KPUCTANINYECKOE COCTOSIHUE MaTepHara.
IIPUHINIIBI IPA PEIICHUN — Meronbl U3y4eHHs CTPYKTYPBl MAaTEPUAIIOB.
IIPAaKTHICCKHUX 3a1a4 — Kpucrammueckas pemerka. OCHOBHBIE TUIIBI PEIIETOK METAJIIIOB.

— Homumopdusm. [lonumopdusle npeBparieHus.

— JledexTbl KpUCTAIUTMYECKOTO CTPOCHUSI.

— AHu30TpONHUIL.

— DOHepreTHYecKHe yCIOBUS KpUCTAIUIM3AMK. BiusHue CKOpoCTH 0XJIaXIeHUS! Ha KPUCTAIN3ALINIO.

— Mexanusm kpuctamsanuy. [lapaMeTpsl KpUCTAIIM3ALNH.

— T'omorenHoe (caMonpou3BOILHOE) 00pa30BaHKE HEHTPOB KpUcTaUIM3auu. Kputuueckuii 3apoapln.

— T'ereporennoe (HecamMompOU3BOJILHOE) 00pa30BaHKE IEHTPOB KpUCTaUIM3auu. MoauduimpoBaHue.

— JleHapuTHAs KPUCTAIIU3ALINSL.

— Kpucrammueckue 30HbI CINTKA. Ycazaka.

— Buapl nukBainum.

— Bunel gepopmariun. Mexanusm miacTuyeckoit aeopMaryu.

— Haxknen npu mactuueckoit aedopmaruu. Pons aucnokamnuii B ynmpo4HeHU .

— Pazpymenue Meramios.

— MexaHuueckue cBOMCTBA METAUIOB. KOHCTPYKTHBHAS IIPOYHOCTD.

— MexaHuueckue XapaKTepUCTHKH, ONpeiesieMble IPU UCIIBITAHUU Ha pacTsDKEHHUE.

— TsepaocTs u criocoObl ee onpeiesieHusl.

— MexaHuueckre XapaKTepUCTHKHU, OINpeAesieMble MPH JUHAMUYECKHX HCHBITaHUAX (yAapHas BS3KOCTb,
TEMIEpaTypa XJIaJHOJIOMKOCTH).
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OcHOBHBIE TIOHATHS TEOPUU CIIABOB: KOMIIOHEHT, CIIJIaB, cucreMa, ¢a3za. [IpaBumno da3 (mpasuio ['n66ca).
Turel TBepABIX Pa3 B METAIUIMYECKUX CHCTEMaX.

[IpaBumno peruara (MpaBuiIO OTPE3KOB).

OCHOBHBIC THITBI JIBOHHBIX Auarpamm. @OpMUpPOBaHUE CTPYKTYPHI JIBOMHBIX CILUIABOB.

DBTEKTHYECKOE NpeBpalieHue. [lepurekTuyeckoe npeBpaiieHie. DBTEKTOUHOE TPEBPALICHUE.
XapakTepHucTuKa ¥ BUJ 1OJIHOM (hazoBoi auarpammsl Fe — C.

XapakTepucTuKa KOMIIOHEHTOB U (a3 cucremsl Fe — C.

[IpeBparenus u GopMUpOBaHHE CTPYKTYPHI B CTAISIX (OENbIX UyryHaX, CEpPbIX Uyr'yHax) B PaBHOBECHOM
COCTOSTHUU

IIpuMepHBIii IepeYeHb TEOPETUIECKUX BOIIPOCOB K IK3AMEHY:

CBs3b MeKAYy CTPYKTYPO#l U CBOMICTBAMM CepbIX YyI'YHOB.

Kiuacenpukanusi, MAapKupoBKa U IPUMEHEHHE CePbIX YYyI'YHOB (JIMTEHHbIH, BHICOKOIPOYHBI,
KOBKM, 0TO€JIeHHbI, AHTH(P)PUKIITUOHHBIH).

Bausinme yriiepoaa u nNocTOSIHHBIX PHUMeceil HA CBOIiCTBA CTAJIH.

Kaaccndukanus, MapkupoBKa M IpUMeHeHHe YIJIePOANCTBIX cTaleil (00bIKHOBEHHOI0 KaiecTBa,
KAa4eCTBEHHON KOHCTPYKIMOHHOM, HHCTPYMEHTAJIBHOI).

IIpeBpamenusi npu HaArpeBe CTAJIH.

Poct 3epHa aycTeHnTa IpM Harpese.

N3oTepmuyeckuii pacnaja nepeox/jakIeHHOro aycreHura. Msorepmuyeckne juarpaMmbl pacnajia
NepeoxJIaskAeHHOT0 ayCTeHUTA.

IIpeBpamenusi Npyu HeNpPePbIBHOM OXJIAXKACHUH CTaMU. TepMOKHHeTHYECKHEe IMarpaMMBbl pacnajga
NepeoxJIasKAeHHOI0 AyCTCHUTA.

Biausinue Jerupyrommx 3J1eMeHTOB HA YCTOMYHMBOCTh U KHHETHKY Pacnapa nepeox/aamIaeHHoro
ayCTEHHTA.

IIpeBpamenusi npu Harpese (IIPH OTIYyCKe) 3aKAJCHHOM CTaJIH.

Kuaacenpukanusi, MApKUpOBKa U IPUMEHEHHE KOHCTPYKIMOHHBIX JIETHPOBAHHBIX CTAJICH
(cTpouTe/IbHAs, MAIIMHOCTPOUTEILHASA AJIs1 XOJ0AHOM IITAMIIOBKH, YJIy4lllaeMasi, peCCOPHO-
NPYKUHHAS, IIAPUKONOAIIUIIHUKOBAs, cTaau s 3akanku TBY, cranu ana XTO).
OcHOBHBIC OHATHSA U KIacCHPUKALMSA TEPMHUUYECKOI 00padOTKH.

OTskur crauau.
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3akanka craum.

Ortnyck craiau. Crapenue.

XuMHKO-TepMHuYecKkast 00padoTka.

Tepmo-mexanndeckas 00padoTka cTaju.

CnuiaBbl Ha ocHOBe MeH (OpOH3BI, JTIATYHH).

CniiaBbl Ha OCHOBE AJTIOMUHUS.

CrnuiaBbl Ha ocHOBe TUTaHa. bad0OuTHI.

ITopomkoBbIe, KOMIIO3UIMOHHBIE, AMOP(HBbIE MATEPHUAJIBI.

CsolicTBa U NPUMEHEHNE OCHOBHbLIX rpynn HeEMeTanIM4eCKNX MmaTepunanos.

OIIK-1.2

Pemaer CTaHJapTHBIC
npoeCCHOHANIBHBIE — 3aJa4ll  C
MPUMEHEHUEM OOIICHHKEHEPHBIX
3HAHUI

HpI/IMepHHe MNPAKTUYCCKUEC 3alaHUA OJIA 3a4€Ta

KakoBbl pa3mMepbl CTPYKTYPHBIX 3JIEMEHTOB, KOTOPbIE MOXHO YBUAETH (PAa3peLINTh) C IOMOIIbIO
ONITHYECKOTO (CBETOBOT0) MUKpockoma? Kak BeIOpaTh mose3Hoe ypenudenne Mukpockomna? Kakosa
OCHOBHasi 0COOEHHOCTb PUTOTOBJIECHUS 00BEKTA AJI1 MUKPOCKOITMYECKOT0 UCCIIE0BAaHU?

OOBSICHUTD, 3a4€M HEOOXOIMMO UCCIE0BATh MAKPOCTPYKTYpy? Kakumu MeTojaMu 3TO MOXKHO ClieTaTh?
YTo MOKET CIy HUTh 00BEKTOM MaKkpoaHanu3a?

Kakum MeTo10M MOKHO YCTaHOBUTBH THUI KPUCTAUIMYECKON pelIeTKH MeTaiia 1 ee napamerpbl? Kakue
THUIIBI PEIIETOK BCTpeyaroTcsl y MeTayioB? [loueMy OHU Ha3bIBAIOTCS IIOTHOYIIAKOBAHHBIMU ?
[TpuBeauTe NpuMep BIMSHUSA TUIIA CBSI3U (TUIA KPUCTAJUIMYECKOM peIlIeTKH) Ha CBOMCTBAa MaTepHara.
IToueMy cBOMCTBA KPUCTAJIUIMUECKOTO MaTepuaa, MU3MEPEHHBIE B Pa3HBIX HAIIPABJIEHUAX, MOTYT
oTanuaThes? B kakux marepuanax 3To siBJeHUE He HaOIro1aeTcs U noyemy?

[ToueMy npu X0JIOAHOM IACTUYECKON AepopMaliu (IITAMIIOBKE UJIH BBITSKKE) MOT'YT 00pa30BaThCs
(decToHBI 0 KPOMKE (Kparo) uzaenus?

OOBACHUTD, YEM PA3ITUYAIOTCS 0-KEJIe30, Y-KeIe30 U O-Kenne30?

[Touemy npu X0NOAHOM TIACTHYECKON AepopMaIlii BO3paCTalOT MPOYHOCTHBIE XapakTepuctuku? Kak
9TO SIBJICHHE Ha3bIBAaeTCA? B KakMX Cilydasix 3TO SBJIICHHUE HEXENaTeIbHO?

Yo 03HAYAIOT TEPMHUHBI J1e(POPMALIMOHHOE YIIPOUHEHHE, 36PHOTPAHUYHOE YIIPOUYHEHHE, TUCTIEPCHOHHOE
YIIPOYHEHHUE, TBEPJOPACTBOPHOE YIIPOUHEHUE?

[Tosicuutsb rpaduuecku GU3NUECKUl CMBICT MOHATHUS «PAaBHOBECHAs TEMIIEpATypa KpUCTAITU3aLUN
(mnaBienus)». Kakoe ycnoBrue He00X0MMO BBINOIHUTD, YTOOBI HAYAJICS MPOIECC KpUCTaNIU3aun?
OOBSACHUTD, B UEM OTJIMYME KPUBBIX OXJTKACHUS KPUCTALIMYECKUX U aMOP(hHBIX Ten? MoXKHO 11
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HOJYYUTh aMOP(HBIN MeTaIlT (METAJUIMYECKOE CTEKII0)?

[Touemy 3epHa 3aKpUCTAIIIM30BABILIETOCS METAJUIMYECKOI0 MaTepHraja He UMEIOT TeOMETPHUECKU
MpaBUILHON (OPMBI?

Kakyto 1ieip mpecienyroT npy BBESHUH B pactuiaB (KUIKHUI MeTamt) moaudukaropos? Ilpusectu
IpUMEPBI IEHCTBUS MOIU(PHUKATOPOB.

OOBsACHUTD, B KAKOM OTIIMBKE 3€PHO 3aKpUCTAJUIN30BABIIErocs MeTaia OyieT OoJiblie: Ipy pa3IuBKe
JKHUJIKOTO MeTaljla B [leCUaHyto (hopMy WM B METAJUIMYECKYIO?

OOBSICHUTD, K YEMY MOKET IIPUBECTU NIEPETPEB pacIliaBa MpeJl Pa3IuBKOH ero B (hOpMbl (M3JI0KHUILIBI)?
OOBsICHUTD, 3a4EM MPOBOJIAT OINEPALNIO MOJACTYKUBAHUS IPU NOJydyeHUH OTIMBOK? Kak ee ocylecTBUTh
OOBsICHUTD, IPU KaKOW JieopMaIiii MOKHO HEOOpaTUMO U3MEHUTH (OpPMY, pa3Mepbl U CBOKWCTBA
Marepuana — ynpyrou uim IiacTu4ecKou?

OOBSICHUTD MTOHATHE TEOPETHUECKAsl IPOYHOCTh KpucTayia. Kak oHa u3MeHsercs npu U3MEHEHUU
IJIOTHOCTHU AUCIIOKAINI?

OOBACHUTD, YTO MIPOUCXOIUT NMPH (HOPMUPOBAHUU TEKCTYPhI B 1€POPMUPOBAHHOM MaTepuae?

3ayeM TpeOyeTcsl BOCCTaHABIMBATh IIACTUYHOCTD XO0JIOIHOIE(OPMHUPOBAHHOTO JHCTa (KaauOpOBaHHON
3aroTOBKH, BOJIOUEHOU MpoBosiokn)? Kakoit 06paboTKo 3TO MOXKHO clieNaTh?

OOBsICHUTD, KaKOE CBOMCTBO MaTepuaa XxapakTepu3yeT TBepAocTh. Ha yeM 0CHOBBIBAIOTCS METO/IbI
u3MepeHus Tepaoctu? B uem ux orauune?

Kak npoBoJAT ucnbITaHUE HA yIapHYIO BSI3KOCTh? KakoBa ero unens?

C Kakoi LeIbI0 IPOBOJAAT YCTAJIOCTHBIE UCIIBITAHUS?

Ha npumMepe 1ByXKOMIIOHEHTHON CHUCTEMBI MIOKa3aTh, KaKyl0 HHPOPMAIHIO MOYKHO MOJIY4YUTh, TIOJIb3YICh
IIPABHJIOM phluara (IIpaBHJIOM OTPE3KOB).

CxemMaTu4yHO U300pa3uTh JUarpaMMy JBOMHOM CUCTEMBI C OTCYTCTBHEM PACTBOPUMOCTH (C MOJIHOM
pPacTBOPUMOCTBIO, C OTPAHUUYEHHON PACTBOPUMOCTBIO) KOMIIOHEHTOB B TBEPAOM COCTOSIHUU, 1aTh
XapaKTepUCTUKY TOYEK, TUHUM quarpammbl, ¢pa3 u 6e3BapHaHTHBIX IPEBPAIICHUIH CUCTEMBI.
Paccuntars OTHOCUTENIBHOE KOJMYECTBO CTPYKTYPHBIX COCTABJISIONIMX CIUIaBa TP KOMHATHOM
TeMIIepaType U CXeMaTUYHO U300pa3uTh CTPYKTYpY CIUIaBa JABOHHON CHCTEMBI C OTCYTCTBUEM
PacTBOPUMOCTH (C MOJIHOM pacTBOPUMOCTHIO, C OTPAHUUEHHOM PaCTBOPUMOCTHIO) KOMIIOHEHTOB B
TBEP/IOM COCTOSIHUH.

Onummre oOpa3oBaHue JeaeOyputa. B kakux criaBax oH oOpa3yercs, KaKOBbI YCIOBHSI €T0
oOpa3zoBanus? Kakoii 1egeOypuT Ha3pIBalOT NpeBpameHHbIM? CXeMaTHYHO N300pa3uTh CTPYKTYPY
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nenedypuTa Npu KOMHATHOHN TeMmepaType.

Onumute oOpa3oBanue nepauta. KakoBsl ycioBus 00pa30BaHUs U XapaKTEPUCTUKU ITOH CTPYKTYphI?
CxemMaTu4yHO U300pa3uTh CTPYKTYpY HEpIUTa IPU KOMHATHOM TeMnepaType. KakoBbl pa3HOBUAHOCTH
3TOU CTPYKTYpHhI?

N300pa3uth quarpaMmy COCTOSIHUSA JKEJIe30 — KapOuJI Jkene3a, yka3arhb (a3bl BO BCeX 001acTIx
JIarpaMMbl, pacCCMOTPETh MpeBpalieHus B ciiase, coaepxkarmem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) %
C. Kak Takoii cruiaB Ha3biBaeTcsi? PaccunTaTh OTHOCUTEIBLHOE KOJIMUYECTBO CTPYKTYPHBIX COCTABIISIOIINX
B 3TOM CIUIaBE U CXEMAaTUYHO U300Pa3UTh €ro CTPYKTYpY IpU KOMHATHON TeMIlepaType.

OOBSACHUTD, YEM JAHAarpaMMa Kele30 — rpaduT OTIMYaeTCst OT IUarpaMMBbI JKEJIe30 — IIEMEHTHT.
N300pa3uTh CXeMaTHYHO CTPYKTYPHI CEPBIX YYT'YHOB C pa3HOW METAJUIMYECKON OCHOBOH ((heppUTHOIA,
(beppUTHO-TIEPIUTHOM, NEPIUTHON) U ¢ pa3HOM (popMoii rpadUTOBBIX BKIIOUEHHH (IUIaCTUHYATOM,
mapoBUHOMN ). OOBACHUTD, KaK MPOUCXOJUT Mporece rpagutruzanu 1 GOPMHUPOBAHUS CTPYKTYPHI B 3THX
CIUIaBaX.

[TpumepHBIe TpaKTUUECKHE 3a/laHus Ui SK3aMEeHa:

N300pa3uTh MOJHYIO AUArpaMMy COCTOSIHUSA JKeJIe30 — YTIIepo, yka3aTh (pa3bl BO BceX 001acTsIX
JMarpaMMbl, paCCMOTPETh MPEBPALLCHUS B CIIaBE CUCTEMBI JKeJle30 — KapOus xkenesa, conepxariem 0,01
(0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii crijaB Ha3biBaeTcsi? PaccunuTaTh OTHOCUTEIBHOE
KOJINYECTBO CTPYKTYPHBIX COCTABIISIONIMX B 3TOM CIUIABE U CXEMATUYHO U300pa3UTh €ro CTPYKTYpPY NpU
KOMHATHOW TeMIepaType.

N300pa3uTh MOJHYIO AUArpaMMy COCTOSIHUSA JKEJIe30 — YIIIepoAa, yKas3aTh (ha3bl BO BCEX 00JacTIX
JMarpaMMbl, paCCMOTPETh MPEBPALLCHHUS B CIIJIaBe CUCTEMBI XkKelle30 — rpadur, cogepxamieM 2,5 % C, ¢
pa3Hoil MeTayinyeckoil 0CHOBOM ((peppHUTHOH, PeppUTHO-TIEPIUTHOM, IEPIUTHON) U ¢ pa3HON HopMOit
rpaUTOBBIX BKIIOUEHHH (T1acTMHYATOM, mapoBuHOM). Kak Takoii cruiaB Ha3biBaeTcst? CxeMaTu4HO
M300pa3uTh €ro CTPYKTYpy IPU KOMHATHOM TeMIleparType.

PacmmgpoBaTh Mapku cTanu, yka3aB CoJepKaHHUe yriiepoaa, BUA U COAEPIKaHUE JIETUPYIOIINX
AJIEMEHTOB, Kaue€CTBO, Ha3HAUEHUE U IPUMEPHBIE CBOMCTBA.

PacimdpoBate Mapky ceporo (JIMTEHHOT0, BEHICOKOIIPOYHOT0, KOBKOT'0) UyT'yHa, YKa3aB €ro CTPYKTYpy U
YCIIOBUS IIOJTy4EHUS

HazoBuTe KpuTHUECKHE TOUKU CTAJIXM U MX 0003HaueHue. Kak oHu omnpenenstorcsa? Yka3zaTh Ux
nojokeHue Ha nuarpamme Fe-C.

Kakoli aycTeHUT M MoYeMy Ha3bIBalOT NepeoxiakaeHHbIM? Kak onpenenuTs cTeneHb ero
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HepeoxJIaxaeHus?

— Iloyemy B 3aKaj€HHOM CTAJIM BCET/ia MPUCYTCTBYET OCTATOYHBIN ayCTEHUT?

—  Kak M0>XHO UCIIOJIB30BaTh HA IPAKTUKE N30TEPMUYECKUE TUAarPaMMBI paciaia MepeoxJIaXaeHHOrO
aycTeHura?

— Kak u3mensTcs cBOHCTBA CTAIU IPU YBEINYEHUH CKOPOCTH OXJIAXKIACHUSI B IEPIIUTHOM UHTEpBasie?
OO0bsicHUTD, TOUEMY?

— BriOpatb Haubosee 1uCHepcHyYIO CTPYKTYPHYIO COCTABIISIONIYIO, (popMupyrolytocs npu auddy3nonnom
pacrnajie IepeoxyakIEHHOIO0 ayCTEHUTA.

—  Yto 00111€T0 U B UEM OTINYHUS B CTPYKTYpPax MEPIUT, COPOUT U TPOOCTUT?

—  OOBACHUTH, NOYEMY MAPTEHCUT UMEET BBICOKYIO TBEPAOCTh. 3a4E€M CTajlb CO CTPYKTYpPO MapTeHCHUTa
HaJ0 II0JIBEPraTh OTIIYCKY?

— OObsAcHUTH, B KaKOM cTainu Oy/eT BbIllIe TBEPIOCTb NpH 3akaike: B ctanu 45 wnu 30XT'C?

—  OOBSICHUTB, Y KaKOU CTaH OyaeT O0Jble MPOKATMBAEMOCTh — YTIIIEPOANCTON WM JISTUPOBaHHOW? 3aueM
He00X0IMMO 3HaTh MIPOKATIMBAEMOCTb CTaIN?

—  Kak BbIOpaTh CKOPOCTH OXJIAXKAECHUS MPH 3aKaJIKe JJIs OJTYYEHUSI MAPTEHCUTHON CTPYKTYpHI IO BCEMY
CCUCHMIO U3J1enHs?

—  JIns xako# cTajnu — J09BTETOMIHOM UITH 3a3BTEKTOUTHOM — HYKHO MIPUMEHSITh HEMOJIHYIO 3aKaJIKYy?
[TosicauTh, ucnonb3ys nuarpammy Fe-C.

—  CpaBHuTe cBOiicTBa cTaNM ¢ OEHHUTHOM CTPYKTYpPOH M MapTEHCUTHOM CTPYKTYpOH, ¢ OEHHUTHOH U
TPOOCTUTHOM CTPYKTypoid. OOBSICHUTE pa3anyusl.

— Ilouemy mpu oTIycKe 3aKajJ€HHON CTajli BRIOMPAIOT pa3Iu4HbIE TEMIIEpaTypbl Harpena?

— Kakas cranp nocie ynyumienus OyneT UMeTh 0oJiee BHICOKYIO TBEpAOCTb: cTaib 45 unu crans 30XI'C,
€CJIN OTITYCK IIPOBOJMIIN IIPU OJTHOM U TOM ke TeMiieparype?

— ITlouemy pexymuii HHCTPYMEHT U3 YIJIEPOJUCTON CTalld MOJIBEPraloT HU3KOMY oTiiycka. Kakas Oyner
CTPYKTYypa U CBOWMCTBA TAKOTO MHCTpPyMEHTa?

— B uem ocHOBHast 0COOEHHOCTD U MPEUMYILECTBA TEPMOMEXAHNUECKOH 00pabOTKH cTamu?

C Kaxo# L1eJIbI0 HACHIIIAOT IOBEPXHOCTh HU3KOYIJIEPOJUCTON CTAJIN YIIIEPOIOM?

OIIK-1.3 IIpumensier MeToibl | [IprMepHBIe MpakTHUeCKHe 3a1aHus I 3a4eTa [0 PelIeHUI0 3a/1a4 U3 podeccruoHanbHON o0nacTu
MOJICTTUPOBaHUS u | — Kak npoBectu MakpoaHanu3? KakoBsl €ro nenu, MeToabl?

MATEMAaTHYCCKOIro aHajau3a JIJid

Kaknm MeTo0M MOXHO HCCIIEIOBATh PacTIpeIe]ICHUE CEPHI B CIIUTKE (OTIMBKE, 3aTOTOBKE)?
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peuiCcHug 3aga4d TCOPECTUYCCKOI'O
W IIPUKIIATHOT'O XapaKTEpa

Kak nmpoBectn rirybokoe TpaBieHHe cTaabHOro oopasia. Kakossl ero memu?

Kakum MeTo10M MOKHO BBISIBUT TTOPHI, TPEIIMHBI, PAKOBHHBI, KPYITHBIC HEMETAITMYECKHE BKIIFOUCHUS B
OTJIUBKE (CJIIMTKE, OTIUBKE, IOKOBKE, ITpoKaTe)?

[Tpu MakpoaHanu3e CAUTKA BBISABIICH JIMKBAI[MOHHBIN KBaApaT (IOAyca04YHasl TUKBALIMs, OCeBast
MOPUCTOCTh, CKBOPEUHUK, KAMHEBUIHBINA U3TI0M, (hJIOKEeHBI, MIU(EepHBIN U310M, paccioeHue). OObsICHUTD
MIPUYMHBI MTOSBJICHHSI 3TOTO Je()eKTa U BO3MOKHBIC CITOCOOBI €r0 UCTIpaBIIeHUs (TIPEOTBPAIICHHUS).
Kak oT1uuuTh yCTaNOCTHBIA U3JIOM OT MPOYUX BUIOB M3j0Ma? KakoBbI MPUYHHBI POSBICHHS TAKOTO
nziaoma?

Kak oTiiuuTh BA3KOE pa3pylIeHUE OT XPYIIKOTO?

Kak mpoBecTr MUKPOCKOTIMYECKOE MCCIIEA0BAHNE METALTMYECKOTro MaTeprana? UTo MOKHO BBISIBUTH C
MOMOIIIBIO TAKOTO MCCIIET0BaHNUs?

Kak MOXHO MOBJIHSTH HA BEIMYUHY 3€pHA MPU KpUCTAILTH3AIUU MeTauia? Kakue Mepsl MOKHO
MPEIJIOKUTH JIJIS TOTO, 9TOOBI 00SCIICUYUTh TTOTYICHIE MEIKOTO 3€PHA TP KPUCTAILTU3AIINAN ?
OOBSICHUTD, B YEM pa3IMuue MEXKY XOJIOIHOM U ropsuei miactuueckoil nedpopmanuamu? [louemy npu
XOJIOJTHOM TIIaCTUYECKOM NedopMalinu HabI0JaeTcs YIPOYHEHHEe MeTallla, a P ropsyei 3Toro He
IIPOUCXOUT?

Kak BoccTaHOBHUTH MIACTHYHOCTH XOJ0IHO1e(hOPMUPOBAHHOTO JIHCTa (KATMOPOBAHHO 3aTOTOBKH,
BOJIOYEHOH MpoBOJIOKH)? Kak ocyliecTBUTH OMepaliiio peKpUCTaIU3allMOHHOTO OTKUTra?

Kak ompenenuth npeien ynpyroctd (mpeaei TeKydecTH, peIes MPOYHOCTH, OTHOCUTEIILHOE YJTHHEHHE,
OTHOCHUTEIIEHOE CY)KCHHE, TBEPJIOCTh, YIAPHYIO BI3KOCTh) MaTepuaa?

Kak ompenenuth OTHOCUTENBHOE KOMUYECTBO (ha3 (CTPYKTYPHBIX COCTABISIONINX ) TIPH 3aITaHHOM
TeMreparype B ABOWHbIX ciiaBax? [losicHUTH rpaduuecky.

[Tpu KaKWX YCIIOBUSAX B METAJUIMYECKUX CILIaBaX MOKET 00pa30BaTh TBEPIbIA PACTBOP 3aMEIICHUS
(TBepABIN PacTBOP BHEIPEHHUSI, XUMHUECKOE COSAMHEHNE, MEXaHUYECKasi CMeCh KOMITOHEHTOB)? Kak
BBITJIAIAT 00JIacTH ATUX (pa3 Ha JUarpaMMax COCTOSTHHS?

CxeMaTH4HO U300pa3uTh KPUBYIO OXJIAXKIEHUS U CTPYKTYPY JIFOOOTO CIJIaBa JBYXKOMIIOHEHTHOM
CUCTEMBI (C OTCYTCTBHEM PACTBOPUMOCTH, C TIOITHOM PACTBOPUMOCTHIO, C OTPaHUYCHHON
PacTBOPUMOCTHIO KOMITOHCHTOB B TBEPJIOM COCTOSIHHH ) TPH KOMHATHOM TeMITEpaType.

CxeMaTH4HO M300pa3uTh CTPYKTYPY JIFOOOTO CIIaBa JBYXKOMIIOHEHTHON CHCTEMBI P KOMHATHOM
TEMIEPaType, PACCUNTAB OTHOCUTEIHHOE KOJIMUYECTBO CTPYKTYPHBIX COCTABIISIONINX.

[Tpu MUKPOCKOTTMYECKOM MCCIICIOBAHNH B CTUIaBE HAOJI0Al0TCs 3epHa (heppruTa U HEOOIBIIOE
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KOJTM4YEeCTBO 1ieMeHTuTa. Kak Ha3piBaeTcs Takoi cruiaB? KakoBbI ero cBOHCTBA M 00JIACTH MPUMEHEHUS?
[Tpu MUKPOCKONIMYECKOM HCCIIEIOBAHUHU B CIUIaBe HAOII0AaI0TCs 3epHa depputa u nepiaut. Kak
Ha3bIBaeTCs Takou cruiaB? KakoBbl €ro CBOMCTBA M KaK OHU 3aBUCST OT KOJIMUeCTBa nepiauTta? KakoBbl
00J1aCTH TPUMEHEHHUS STUX TIABOB?

[Tpu MUKPOCKOIIMYECKOM HCCIIEIOBAHUH B CIUIaBe HaOM0Aat0TCs nepiut. Kak Ha3bIBaeTCs Takoi cruiaB?
KakoBbI pa3HOBUITHOCTH TaKOM CTPYKTYPHI M PA3TUYUS B UX CBOWCTBAX?

[Tpr MEKPOCKOTIMYECKOM MCCIICIOBAHUN B CIUTABE HAOITIOAAOTCS MEPIIUT U CETKA IIEMEHTHUTA TI0
rpanuiam 3epeH. Kak Ha3piBaeTcst Takol crutaB? KakoBel ero CBOMCTBA M 007aCTH MPUMEHEHUS?

[Tpu MUKPOCKOIIMUECKOM HCCIIEIOBAHUU B CIUIaBe HaOmoaaercs enedyput. Kak Ha3piBaeTcs Takoit
crutaB? KakoBel ero cBoiicTBa u 00j1acTu IpUMEHEHUS?

[Tpr MEKPOCKOTIMYECKOM HCCIICOBAHNUY B CIUTABE HAOIOIAIOTCS 3epHa )eppuTa U BKIIFOUCHUS TpaduTa.
Kax na3piBaercs Takue crutaBel? KakoBbl pa3HOBUIHOCTH CIUIABOB C TAKUMU CTPYKTYPHBIMHU
COCTaBIISIOLIUMU, KAKOBBI Pa3IMyuUs B UX CBOMCTBaX?

[Tpr MUKPOCKOTIMYECKOM HCCIICOBAHNY B CIUIABE HAOIOMAIOTCS 3epHa eppuTa, MEePIUT U BKIIOUCHUS
rpadura. Kak HazpiBaeTcs Takue craaBbl? KakoBbl pa3HOBHIHOCTH CIIIABOB ¢ TAKUMH CTPYKTYPHBIMU
COCTABJISIIOLIMMU, KAKOBBI PA3JINYHUs B UX CBONCTBaAX?

[Tpu MUKPOCKOTIMYECKOM HCCIIEIOBAHUU B CIUIaBEe HAOIIOAAIOTCS MEPIUT U BKItoYeHHs rpadura. Kak
Ha3bIBaeTCs Takue cruiaBbl? KakoBbl pa3HOBUIHOCTH CIUIABOB C TAKUMHU CTPYKTYPHBIMH COCTABIISIFOLIUMHU,
KaKOBBI pa3JINuMs B X CBOMCTBax?

Kak unentudunupoBats B CTalld BUAMAHIITETTOBYIO CTPYKTYpYy? [Ipu Kakux ycIOBHSIX OHA MOXKET
00pa30BaThCs U KaK 3TO MOBIHUSAET HA CBONCTBA CTAIH?

[Ipu KakuX yCIOBHSX B CTAJIM MOKET 00pa30BaThCA MepechimeHubi hepput? Kak oH moBiauseT Ha
cBoicTBa cranu. Kak npenoTBpatuth ero oopazoBanue?

[TpumepHBIe TpaKTUUECKHE 3a/1aHUs IS SK3aMeHa M0 PEIICHUIO 3a/1a4 U3 MpodeccuoHanbHoN oonactu (5
ceMecTp)

OOBsACHUTD, KaK BEIOPATh COAEPIKaHUE YTIIepo/ia B CTANIN JJIsi M3TOTOBJICHHUS A€TAIN MAllliH,
KOHCTPYKLIUU WJIA COOPYKEHUS.

OOBsICHUTD, KaK BBIOpATh COJIEpKaHUE YIIIEpOo/ia B CTANIU JJIl U3TOTOBJICHUSI PEXKYIIETO (IITaMIIOBOTO)
MHCTPYMEHTA.

Kak 1o cTpykTypHOMY IpU3HAKY MOKHO ONPEAETUTH CTallb (OeNblil YyryH, Cepblil YyryH, MOJIOBUHYATHIN
YYT'YH, KeJI€30 TEXHUYECKOH YUCTOTHI)?
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—  OOBSICHUTB, MOXKHO JIM UCTIOJIH30BATh OEJIBII UyTyH B Ka4eCTBE KOHCTPYKIIMOHHOTO MaTepHara.

—  OOBSICHUTH MPEUMYILECTBA CEPOTO YYTyHa IO CPABHEHHIO CO CTANIBIO.

—  OOBSICHUTB, MOKHO JIM UCTIOJIH30BAThH OEJIBIN YyryH B KaUeCTBE KOHCTPYKIIMOHHOTO MaTtepuaia?

—  OOBbsIcHUTB, Kakast opMma rpadura B MEHBIIEH CTEIIEHH OCIA0AET METAIUTMYECKYIO0 OCHOBY uyryHa? Kak
MOJIyYHTh TaKyto (opmMy rpaduTa B OTIUBKE?

— Kak nonyuuTs OTJIMBKY CO CTPYKTYpOH KOBKOro yyryHa? KakoBbl pa3HOBHIHOCTH CTPYKTYPhI TAKOTO
YyryHa 1 ero cBoicTna?

— Ilouemy HEe MPOMCXOANUT YIPOUHEHUS CTAIN NPU TOpsdeid uractTiuaeckoi aedopmanuu npu 1050 °C?

— Ilouemy nedopmarnus cunna (Tt = 327 °C) npu KOMHaTHOM TeMIiepaType sSBIseTCs ropsyeit
nedopmaruein?

—  Ilpu pexpucTauin3allMOHHOM OT>KUTe XO0JIOAHOKATaHOU JIEHTHI U3 cTanu O8KIT 0XJIakIeHUE B UHTEpBAJIE
temneparyp 680 — 370 °C Beayt ¢ mainoii ckopocthio. [louemy 3To Heo6xoauMO?

— HazHauuth pexum pekpucTaUIN3alMOHHOTO OTKUTA JJIs1 HUKOYIJIEPOAMCTON X0I0AHOKATaHOM JIMCTOBOM
CTaJu.

— Kak onpenensitoT CKIIOHHOCTh CTalld K POCTY 3€pHa Mpu Harpese?

— HasHauuTh pexuM MOJIHOTO OTXKUTra AJis CTaJId Mapku 45.

— Haznauuth pexum HopMalu3aluy JUIst CTalld MapKu 45.

—  BriOpatb TepMudeckyro o0pabOTKy Ui UCIIPABICHUS BUAMAHIITETTOBOM CTPYKTYpPHI B CTAIBHOM
OTJIUBKE.

— BeiOpatb Tepmuueckyro 00pabOTKY /17151 UCIPABIEHUS KPYITHO3EPHUCTOM CTPYKTYpPBI TOpsiueKaTaHOM
CTaJIu.

—  BriOpats 3akanounyto cpesy, 06ecrneurBarolyt0 HauooIbIIYI0 TPOKAINBAEMOCTh YITIEPOAUCTON CTAIH.

—  BriOpatb 3akanouHyro cpey A 3aKalKH JETUPOBAaHHOHN YTIepOIUCTOl CTalu.

—  BriOpath pexxum OTIyCKa 3aKaleHHOM cTalu, 00eCreunBaloni COXpaHEeHHE BBICOKON TBEPIOCTH.

— BriOpath pexxumM oTHycKa 3aKaJeHHOH CTajii, 00ecreunBalonIfil BEICOKHE YIIPYTrUue CBOWCTBA

— BrpiOpath pexxum oTHycKa 3aKaJeHHOHN CTai, 00ecreynBaloniii coueTaHne BEICOKON MPOYHOCTH,
TBEPAOCTH, MJIACTUYHOCTU U yAAPHOM BSI3KOCTH.

—  Cranb 45 6bU1a TOABEPrHYTA HArpeBy MO 3aKayKy 10 TemnepaTypsl 740 u 840 °C. Kakoii pexxum
Harpesa BbIOpaH MPaBUIBHO U MTOYEMY?

Cranp Y10 Obuta mogBeprayTa HarpeBy moj 3akanky o0 temmepatypsl 740 u 900 °C. Kakoit pexxum Harpesa
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BbIOpaH NMpaBUIbHO U TIOYEMY?

COHpOTI/IBJ'leH]/Ie MaTepuajioB

OIIK-1.1

Hcnonszyer
€CTECTBEHHOHAYYHBIE 3aKOHBI U
MPUHLUIIBI IPU PELLIEHUH
MPAKTUYECKUX 3a7a4

Hepequb meopemu4ecKux 60npocoe6 K 9K3ameHn)y.

Lenp u 3agaun kypca "ConpoTuBiIeHHE MaTepUaIoB” U €ro CBSI3b C IPYTUMU JUCHUTIIIHHAMMU.
CBoiicTBa, KOTOPHIMU HAJIENISAETCSI OCHOBHAS! MOJEIH TBEPAOTO J1e(hOPMHUPYEMOTO Tella B MEXAHHKE.
XapakTtepHble (POPMBI IIEMEHTOB KOHCTPYKIIMH. BHIbI OCHOBHBIX JeOpMaIinii CTEPKHSI.

Buemnue cuipl. OTiinuue BO B3IJIsA€ HAa BHEIIHKUE CUJIbl B CONIPOTHUBIIEHUN MaTEpUAJIOB U B
TEOPETHUYECKON MeXaHuKe. BHyTpeHHue cuiibl. Metoy cedenuii. [loHATHE O HANPSDKEHUH, €T0
KOMITOHEHTHI.

3akon ['yka mis matepuana. [Ipunnun Cen-Benana. [IpuHIun He3aBUCUMOCTH IEUCTBUS CUIL. Y CIIOBUS
€ro NIPUMEHUMOCTH.

BHyTpeHHee ycuine npu 0ceBOM pacTsHKEHUH (CKATUH) IPSIMOOCHOTO IIPU3MAaTUYECKOTO CTEPIKHSL.
Omnropa NpoAoJIbHON CHIIBI M XapaKTePHbIE OCOOCHHOCTH €€ OYePTaHUS.

BriBoa (hopMyIibl A7 HOPMAIBHOTO HAIPSDKEHUS B TIOTIEPEUYHBIX CEYCHHSIX CTEPIKHS MPU PACTKEHUU
(cxatum). OCHOBHAsI TUTIOTE3A.

YcnoBue mpoYHOCTH MPHU PACTSHKEHUH (CKATHUH) U 33]1a4H, peliaeMble ¢ ero moMoiisio. Jlomyckaemoe
HanpspkeHue, K03(pPUIMEeHT 3arnaca no NPOYHOCTH.

[TpononbHas u nonepeyHast [eopMaliy IPU PAaCcTsDKEHUH (CKAaTUH). YTIpyTHe MOCTOSIHHBIE MaTepHara.
3akoH ['yka 11 oceBoit neopmanuu crepxkus. Gopmysna uis onpeenenus abCcoaoTHOH nedopmanuu
IIPU OCEBOM PaCTSKEHUU (CKATUH)

AHan3 HanpsKEHHO-Ie(POPMHUPOBAHHOTO COCTOSIHUS B OKPECTHOCTU TOUKH TeJa.

[ToHsiTHE TIIaBHBIX HAIPSHKEHUH. DKCTPEMAIIbHOCTD TJIABHBIX HANPSLKEHU. DKCTpeMaibHble 3HAUCHUS
KacaTeNbHbIX HaIPSHKEHUH.

3aKOoH NapHOCTU KacaTeJIbHbIX HANPSHKEHUM.

O0600611eHHbIH 3aK0H ['yKa /U1 H30TPOITHOTO MaTepHara.

[TonsiTHie 0 XpYIIKOM M BSI3KOM pa3pyLIEeHUH MaTepuaia. Teopuu NpOYHOCTH ISl XPYIIKOTO COCTOSIHUS
marepuana (I u Il reopun). OcHOBHBIE TMIIOTE3bl. DKBUBAJICHTHBIE HANIPSHKEHUS 110 IEPBOM M BTOPOi
TEOPHUSM ITPOYHOCTH.

Teopun mnactuaeckoro aepopmupoanus (III u IV Teopun). OcHOBHBIE TUTIOTE3bl. DKBUBAICHTHBIC
HANPsDKEHUS 110 TPEThEH U YETBEPTON TEOPHUSIM IIPOYHOCTH.
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—  Cnagur. Yuctslii casur. 3akoH ['yka npu unctom casure. CBA3b MEXAY YIPYTUMU OCTOSHHBIMU
M30TPOIHOr0 MaTepuarna.

—  Kpyuenue. [lonarue o kpydennn Baia. BHyrpennue ycwius npu KpydeHud. [locTpoeHue 3mopsl
KPYTSIIETO0 MOMEHTA.

—  BeiBoa hopMyIIbI IS KACATEILHOTO HAMPSKEHUS B IIONIEPEYHOM CEUCHHH Bajla KPYTOBOTO CEUCHUSI.
OCHOBHbBIE THIIOTE3HI.

VYcnosue npoyHoctu npu KpyueHun. [lonspHeiit MoMeHT conpoTuBienus. [lon6op ceuenus Bana 1o ycioBHIO

MIPOYHOCTH.

OIIK-1.2

Pemaer CTaH/IApTHbIC
npoeCCHOHANIBHBIE  3aJa4ll ¢
MPUMEHEHUEM OOIICHHKEHEPHBIX
3HAHU

Ilpumepnoe npaxmuueckoe 3a0anusn 013 IK3IAMEHA:

Craruyecku ornpenenarmas pama, pacueTHasi CXeMa KOTOpOil ToKa3aHa Ha PUCYHKE, 3arpyKeHa BHEIIHEN
Harpy3Kou.

a=4m, q=2 kH/m

TpebOyeTcs:

1. OnpenenuTb ONOPHBIE PEAKIIUH.

2. 3anucath BBIpaXEHUS A7 BHYTpeHHUX ycuiauid M z, Qy n N Ha Ka)kKJIOM U3 Y4aCTKOB paMmbl.

3. IToctpouts 3mtopsl BHYTpeHHUX yeuauil M z, Qy u N.

4. BBIIIOJIHUTB IPOBEPKY PAaBHOBECHS Y3JI0B PaMBbl.
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2
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a
OIIK-1.3 [Tpumensier MeTobl | IIpumepnoe npakmuueckoe 3a0anus 013 IK3AMEHA:
MO/JICJINPOBAHUS u | CraTuuecku olpeaennmas pama, pacueTHasi cxemMa KOTOpPOH I0Ka3aHa Ha PUCYHKE, 3arpyKeHa BHEIIHEN

MaTE€MaTU4YeCKOro aHajlu3a I
pelieHus 3a1ad TeOPETHYECKOIro
Y IIPUKJIAIHOTO Xapakrepa

Harpy3Kou.

a=2m, qQ=4kH/m

Tpebyercs:

1. Onpenenuts ONOPHBIE PEAKLIUH.

2. 3anucath BbIpaXXEHUs 1715 BHyTpeHHUX ycunui M z, Qy u N Ha Ka)kJJOM U3 y4aCTKOB paMbl.
3. I[locTpouts 3mt0pbl BHyTpeHHUX yeruidi M z, Qy u N.
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Hcropus Meralirypruu

OIlIK-1.1

Ucnonb3yer
€CTECTBEHHOHAYYHbIE 3aKOHBI U
MPUHIUIILI IIPA PELICHUHU
MPaKTUYECKUX 3a/1a4

Hepeqeﬂb TCOPETUICCKHUX BONIPOCOB JISI NIOATOTOBKH K 3a4€TYy:

Hcropus Hayku U TEXHUKH KaK IPEIMET HCCIIEN0BaHUS.

[Tonyuenue menu u3 pynu.

[Tonmy4yenue 6poH3bl. BpOH30BBII BEK.

[Tonyuyenue xenes3a NpsiIMbIM BOCCTAHOBIIEHUEM PY/IBI.

Kpuunsiil meton.

[Tonyuenue OynatHol cTanmy.

[IepBbie MeTOIbI 0OPAOOTKHM METAIIIOB J1aBJIEHUEM.

TurenbHbIN cITOCOO TPOU3BOACTBA CTAIH.

Kpynneiinme TexHu4eckre JOCTUKEHUS U BHEIPEHNE MAIIMHHON TEXHUKU B IPOMBIIIJIEHHOCTb.
JlanamadT, Kak BaKHEHITNI MeTaJuTypruuecKuil pecypc.

[InaBka MeTanna B CBIPOAYTHBIX U KaTAJIOHCKUX FOpHaX.

HITroko(eHbI U OCMYHICKHUE TEYH.

PazpaboTka myyIMHIOBOTO MpoIEcca.

IIpokaTka MeTasula B IVTIOIIMIIBHBIX MalinHax. [1osBiIeHNe TMCTONPOKATHBIX U COPTOBBIX CTAHOB.
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— Ponb HayK¥ ¥ TEXHHUKH B PA3BUTHU OOIIECTBA.

—  [lpuHuumnel nepuoan3anuy HayKd U TeXHUKU. OCHOBHBIE MPOTHUBOPEUUS U 3aKOHOMEPHOCTH B Pa3BUTHHU
HAyKU U TEXHUKH.

— Mexanuka 1. HetoToHa. 3aKOH BCEMUPHOTO TATOTeHUS. CyIIHOCTh U UICTOPUSI OTKPBITHSL.

— IIpeanochuiky BO3HUKHOBEHHUS TEXHUYECKUX HAYK.

—  OOmras xapakTepHucTUKa MPOMBIIIJIEHHOTO U TeXxHu4eckoro nepeBopora konia X VIII — nayana XIX B.

— IlepcnekTuBbl pa3BUTHUSI METAIIYPTUUECKOU OTPACIIN

B3aumocss3b Hayku u TexHukd. [IpeBparienue Hayku B TpOU3BOAUTENBbHYIO crily. OCHOBHBIEC HalpaBICHUS
Hay4YHO-TEXHUYECKOT0 Iporpecca

OIIK-1.2

Pemraer CTaH/IApTHbIC
npodeccuoHanbHbIE  3a7aud  C
MIPUMEHEHUEM OOIIEHH)KEHEPHBIX
3HAaHUU

Ilepeuensv mem ona npesenmayuu

- Mexanuka B J[peBHeit [ perun, OTKPBITHSI U TBOPIIHI.

- Jleonapno na Bunun — y4eHbli, Xy/10)KHUK, ApXUTEKTOP, MBICIUTENb, UHXEHEP. OCHOBHBIE TEXHUUECKUE
nzooperenus Jleonapao na Bunuwn.

- Benuknii pycckuii metamnypr [1.I1. AHocos.

- U3BecTHbIl pycckuit metamnypr [1.M.O6yxoB.

- XKusnb u gestensHocTh J|.K.UepHoBa — ocHOBaTenst metasorpaduu.

- A.A. balikoB — OCHOBaTeJIb COBPEMEHHON TEOPUH METAIUTYPrHUYE€CKUX IIPOLIECCOB.

- I'.B. KyparoMoB — 0cHOBaTep COBPEMEHHOM TEOPUU MAaPTECHCUTHBIX IPEBPAILEHUN B CTAIIN

- Benukue yuensle antuuHocTu: Apucrorens, Apxumen, Eskimua, Iltonemen.

- Baxxneiimume oTkpbiTust CpeTHEBEKOBbS B 00JIaCTH HAYKU U TEXHUKH. AJIXUMUSL.

- Onoxa Bo3poskaenus, ob1as XxapakTepucTuKa 1 eCTECTBEHHO-HAyYHbIE JOCTH)KEHUSI.

- Ucropuyeckas IeHHOCTh UI€H U TOCTHKEHUHN YUEHBIX CPEHEBEKOBBS U 3110XU Bo3pokaenus B o0nactu
€CTECTBEHHBIX HaYK.

- Texnuka Bo BpeMeHa aHTHYHOCTH. O0111ast XapaKTepruCTHKA

OIIK-1.3

[Ipumensier METO/BI
MOJIETUPOBAHUS "
MaTeMaTUYECKOr0 aHalIu3a Ui
pelieHusl 3a1ad TeOPETHYECKOTrO
Y MIPUKJIAJHOTO Xapakrepa

Ilepeuens 3a0anuit k cemunapam:
Poccutiickue yueHsie B 001aCTH MaTepUaiOBEICHUS.
Hanpagnenus uccnegoBanuii MaTepuanoBeICHUS.
[Ipuembr oOoramieHus: OOJOTHBIX PYI.
YHUKaIBHOCTb PYCCKOM METAJLIIYPrUU.
[lITrokoeHB 1 OCMYHJICKHE TICUH.
«KaranoHckuii» ropH
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[Toyuemy MarHuToropck Ha3bIBarOT «CTalibHOE cepilie Poauubi»?
Hoxkaxxute MI'TY — Ky3HMIIa METAIITYPTUYECKUX KaJPOB
Jokaxure: He Bce BelecTBa MOT'yT CIIYXUTh MaTEPHAJIOM JUUISl UEJIOBEKa [l MOJIYYEHHsI HEOOXOAUMBIX EMY
BELIEH.
Krnaccudukanust MeTaurypradecKux npenpusiTuil.
Muctuyeckoe yuciuo 7
DusuyecKass XuMus
OIIK-1.1 Hcnonszyer IIpumMepHbIE BOIPOCHI K 3K3aMEHY:

CCTCCTBCHHOHAYYHBIC 3aKOHbI 1
IMPUHLIUIILI ITPHU PCIICHUN
MMPAKTUYCCKUX 3aaa4

OCHOBHBIE TOHSITHS TEPMOJUHAMUKH.

IlepBorii 3akoH TepmoauHaMuku. [loHaTtne o TeruoBoM 3¢ddekre, TEmIOTH 00pa3oBaHMs, TOPSHHUS,
pactBopeHus, ¢pa3oBbIx npeBpaileHuii. 3akoH ['ecca. Pacuerst mo 3akony ['ecca.

Brnusinue TemnepaTypsl Ha TeT10BoOM 3 (EKT.

3akon Kupxroda. PacueTs! TemioBsix 3¢ dextoB no 3akony Kupxroda.

Bropoii 3ak0H TepMOIMHAMUKH.

Tepmonunamuyeckue GyHKIIUU, XHMUYECKUI MOTEHIMAI, OOIINE YCIOBUS PABHOBECHS CHCTEM. DHEPTHs
I'nG6ca u sHeprus ['enpMrosibiia Kak KpUTEpUH, ONPEAEISAIONIME HANpaBiICHUE U IMpeaena MpOoTeKaHUs
IIPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

[Tonstue o pazoBom paBHOBECHH, OCHOBHBIE orpezesenus (aszoporo paBHoBecus. [IpaBumno ¢a3 ['nb6ca,
€ro NprUMEeHEHHeE.

®da3z0BO€ paBHOBECHE B OJHOKOMIIOHEHTHBIX cucTemax. YpaBHeHue Kiaysmyca-Knaneiipona, pacuers
OCHOBaHHBIE HAa ’TOM YpaBHEHHUE.

VYcnoBus XHMHUYECKOTO pPaBHOBECHS. 3aKOH JeicTByrolux Macc (TepmoanHamudeckuii). Koncranta
XUMHYECKOT0 PABHOBECHS.

Buabl koHcTaHT paBHOBecus. PaBHOBECHUS B T€TEPOrE€HHBIX CUCTEMAX.

Bnusinue Temneparypsl Ha KOHCTaHTY PaBHOBECHS.

HamnpaBnenue peakuuii B 3aKpbITBIX CHCTeMaX. YpPaBHEHHE H30TE€PMbl XUMHUYECKOM peakuuu BanTt-
lodda, ee mpakTuueckue NPUIOKEHHUS. YpaBHEHHE H300apbI-M30XOPHI peakiuu. MeTonbl pacueTa
KOHCTAHTBI PAaBHOBECHSI.

[TpaBuno Jle-IllaTenwe, ero npakTuuyeckoe NpuMeHeHue. BiinsiHrue aBieHus Ha MOJ0KEHUE PABHOBECHS.
Omnpenenenne nMoHATHA “pacTBOp”’. CIOCOOBI BBIpAKEHUSI COCTaBa PACTBOPOB.
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—  BrnusnHue pa3nu4HbIX (GaKTOPOB HA PACTBOPUMOCTH.

—  Mogenu pacTBOpOB: UjeadbHbIE (COBEPIICHHBIC) M OECKOHEYHO pa30aBlieHHbIE PACTBOPHI, UX OTJIIMYHE OT
peaJIbHBIX PaCTBOPOB.

—  3akonsl Payns u 'enpu. [lapiuanbHbie MOJISIpHBIE BETUYUHBI, UX ONPEAEICHHE.

CaolicTBa pa30aBIeHHBIX PaCTBOPOB HE JIEKTPOIUTOB. J[aBeHue mapa Hajl pacTBOPOM, TeMIiepaTypa

KUIIEHUS U 3aMep3aHusl.

OIIK-1.2

Pemraer CTaH/IApTHBIC
npodeccuoHanbHbIE  3a7aud  C
NPpUMCHCHHUEM O6H1€I/IH)KeHepHBIX
3HAHUM

3amauu Juisi CaMOCTOSTEILHOTO PEIICHHUS:

1./Iea rpamma Bo3ayxa H300apHO HArpeBalOT OT HYJS 0 oAHoro rpaayca Llembcust mpu masnenuun 1
armocepa. ITnorrocTs Bo3myxa npu 0°C cocraisier 0,00129 r/em®. Haiinure paboTy paciunpenus..

2. Yemy paBHO HW3MEHEHHE JHTPONUU MpU Tiepexoie 1 Mojs a3oTa U3 COCTOSHHUSA, COOTBETCTBYIOIIETO
HOPMAJIbHBIM YCJIOBHSIM, B COCTOSIHHE, COOTBETCTBYIOIIEE CTaHAApPTHBIM ycioBusiMm, eciu Cp = 7/2 R.
OxapakTepu3yiTe CriocoObl Iepejaun B3aNMHOTO BIUSHUS aTOMOB B OPTaHUYCCKUX MOJICKYITax.

3. B razosoit cmecu, cocrosimeit 3 CO, HyO, H, u CO; , rae kaxxaoro rasa ObUio B3ATO MO OJHOMY MOIIIO,

MIPOTEKAET peaKius CodEFL > B Yy 0 voneii CO, B cocTosHUn paBHoBecus pasHo 0,16.

Haiit KOHCTaHTY paBHOBECHS pEaKLUy.
4. Ilpu cuntesze amMmuaka npotekaet peakuust: 3Hy ) + Noy = 2NHs(py. Ipu 298 K s atoit peakunu Kp =6 »

10°,a & I—Egm H) = - 46,1 k/[x/mMonb. OLleHnTh TEMIEepaTypy, IPU KOTOPOH KOHCTAHTa PABHOBECHSI PEAKIINU
Oyzer paBHa 1, mosiaras 4To TerI0Boi 3 (eKT NpaKTHUECKH HE 3aBUCUT OT TEMIIepaTyphbl.

OIIK-1.3

HpI/IMCHHCT MCTOBI
MOACIIUPOBAHUA u
MAaTEMATUYCCKOI'O aHajau3a OJId
peuieHusd 3aaa4 TCEOPETHUYCCKOI'O
H IIPUKIIAITHOT'O XapaKTepa

3agaHue Ha peleHue 3aa4 U3 MpopheccHoHaNbHOM 001acTH (JOMallTHee HHANBUYaIbHOE 3aJaHHE)
Hccnenopanue 1
Jliis peakliuy BBIIOJHUTD CIIEAYIOIIEE:
1.1.CoctaBuTh ypaBHEHHE 3aBUCHMOCTH OT TEMIIEpATypbl BeauunHbl TerioBoro 3gdexra \H:= f(T) u
uaMeHeHust SHTporuu AS°; = f(T).
1.2.Berunciauts BenuduHbl ACp, AH:  4S°;, AG° u InK, nmpu Heckonbkux Temmneparypax, 3HAYEHHs
KOTOPBIX 3aJ[al0TCsid TEMIIEpaTypHbIM MHTEpBAJIOM M IaroM Temmeparyp. [lonyueHHble 3HauYeHHS
VICIIOJIB3YIOTCSI TIPH TTIOCTpOeHUH TpadukoB B koopauHaTtax ACp— T; AH®: —T; AS% — T; AG° — T u InK, — 1/T.
1.3.ITomp3ysce rpapuxom InK, — 1/T , BeiBecTn npubamxkeHHoe ypapHenue Buna InK, = A/T + B, rue
A, B — mocTosTHHBIE.
Hccaenosanue 2

Tosb3ys mpaBmwiio ¢a3z ['mb0ca, s paccMaTpuBaeMOM CHCTEMBI ONPENEIUTh KoJndecTBa (a3, He3aBUCHMBIX
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KOMITOHEHTOB M YHCJIO CTETIEHEeH CBOOOIBI.

heJIeJINTh BO3MOKHOE HAIlpaBJIEHHE MPOTEKAHUS UCCIIEAYEeMON peaklui U paBHOBECHBIN cocTaB ra3oBoi (asbl
npu nasinenuu (klla) u remneparype (K). [Ipu pemenun 3agaum uCnoab30BaTh BBIBEIEHHOE B HccIen0BaHuN |
smnupudeckoe ypasHeHue InK,=A/T+B u nannble 00 HCXOHOM cOCTaBe Ia30Boi (a3bl

AQHOBMTb HAIIPaBJIICHUE CMEILIEHUS COCTOSIHUSL PABHOBECHUSI PACCMAaTPUBAEMON CUCTEMBI IIPHU:

a) YBEJIMUEHUH JIaBJIeHUS (IOCTOSIHHAS TEMIIEpaTypa);

0) yBEJIMYEHUH TEMIIEpPaTyphl (IIOCTOSIHHOE JIaBJICHUE).

AHaJM3 YuCJI0BOH nHpopMannu

OIIK-1.1 Hcnonwszyer
€CTECTBCHHOHAYYHbIC 3aKOHBI 1
MIPUHIIUIIBI TIPA PEIICHUH
MPaKTUYECKHUX 3a/1a4

[Tepedenp TeOpeTUUECKUX BOIIPOCOB K IK3aMEHY:

1.YTo Ha3bIBaeTCsA CTATUCTUKOM?

2. Iy 9ero HyKeH aHau3 uHPopMaIuu?

3. Kak knaccuuuupyrorcs norpemHocTu?

4. Yo Ha3bIBAIOT a0COJIIOTHOM MOTPEIIHOCTHIO?

5. UTo Ha3bIBalOT OTHOCUTENBHOM MOTPEIIHOCTHIO?

6. UTo Ha3bIBAIOT MPUBEACHHOMN MOTPEITHOCTHIO?

7. Yrto Takoe “npomaxu’?

8. UTo Ha3BIBAIOT KJIACCOM TOYHOCTH mpubopa? UTo 03HauaeT ero YUCIeHHOE 3HaUeHue?
9. Uto Ha3BIBAIOT ONMUCATETHLHON CTATUCTUKOM, KAKHE CTATUCTUUECKUE (QYHKIIUU BKIFOYEHBI B 3TOT TEPMUH?
10. Kak onpenenuts cpeHee 3HaUY€Hue ISl HENPEPhIBHOM U TUCKPETHON BETUYNHBI?
11. Yo Takoe MaTeMaTH4eCcKoe OKHIaHNE?

12. HopmanbHBIi 3aK0H pacnpeeneHus (MaTeMaTuuecKuil 1 rpaduaeckuii) Buj?

13. Yro Ha3bIBaeTCs qucIiepcuei?

14. Yto Ha3bIBAIOT CPEIHEKBAAPATUYECKUM OTKIIOHEHUEM?

15. Yto Ha3bIBAIOT MO0 ?

OIlK-1.2 Pemraer CTaHJapTHbIE
npodeccHoHaNbHBIE  3a7aud  C
NPUMEHEHHEM OOIIEeHHKEHEPHBIX

[TpumepHBbIe TpaKTUYECKHUE 3aJaHus ISl SK3aMEHa!
- BBIMOJIHUTH 33/IaHUe OTpaHUYEeHUH (YCI0BHiA) BBeleHUEeM OapbepHOi, mTpadHoi QyHKIMM;

3HAHUU
OIIK-1.3 [Tpumenser MeTO/bI | 3a/IaHusI Ha pelIeHue 3a1a4d U3 mpodhecCHoHaIbHON 001acTH:
MOJICITUPOBAHUS U | B cpesie aIeKTpoHHbIX Tabmui Excel mpoananu3upoBaTh IpOU3BOACTBEHHBIE TaHHBIE JOMEHHOTO 11exa [TAO

MATEMAaTHYCCKOIro aHajau3a JIJId

«MMK)>» ¥ OLIEHUTH BIMSIHUE TEMIEPATYPHI U JABJICHUS B IIAXTE JJOMEHHON NI€YM HA PABHOBECHBIN COCTaB
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peuiCcHuda 3aga4d TCOPETHYCCKOI'O
W IIPUKJIIATHOT'O XapaKTCpa

rasa;
ucnosb3ys naker «OnucarenpbHas CTaTUCTUKAY, TPOoaHaIu3upoBaTh BeIOOpKY 13 1300 miaBok B KKII.

MOI[CJ'IHpOBaHI/Ie IpoueccoB u 00bEKTOB B METAJNJTYpPrun

OIIK-1.1 Hcnonb3yer KoHTpoJibHBIE BOIPOCHI JIs TPOBEACHUS TEKYIIETO KOHTPOJIS U UTOTOBOM
€CTECTBEHHOHAYYHBIE 3aKOHBI U aTTecranuu B (hopMe IK3aMeHa
MPUHLUIIBI IPU PELLIEHUH UYrto Ha3bIBaE€TCSI MOJEIBIO?
MPAKTUYECKUX 3a7a4 KakoBbI 0COOCHHOCTH MaTeMaTUIECKOW MOJICITH ?
Kakue ObIBaroT MaTeMaTudeckue Mozenu (o ey CO3AaHusl, 0 MPUHITUITY TOCTPOSHUs)?
B uem cymHOCTh (hOpMaTU30BaHHOTO MTOIX0/1a IPH MTOCTPOCHUH MAaTEMATHISCKON
Mozenu?
OIIK-1.2 Pemaer cTaHgapTHbIe | TeMaTuka NpaKTUYECKUX 3aHATUN 10 MATEMATUYECKOMY MOJIEJIUPOBAHUIO
npodeccuoHanbHBIE  337aud € | METAIUTYPTUYECKUX MPOILIECCOB
MIpUMEHEHHUEM OOIIEeUHKEHEPHBIX | MaTeMaTnyeckoe MOICIUPOBAaHUE MTPOIIECCa BOCCTAHOBIICHUS KOHBEPTEPHOTO IIIJIaKa.
3HaAHUUI Marematnueckoe MOJEIMPOBAHUE MPOIECCa BAKYYMHOI'O PACKUCIICHUS] METalIa.
OIlK-1.3 [Tpumensier METO/IbI Tema 3aHsTHSA:
MOJICJIUPOBAHUSA u MaremaTnyeckoe MOJETUPOBaHUE MpOIecca BaKyyMHOIO pacKHcleHus Meramia. (CMoIeaupoBaTth

MaTE€MaTU4YeCKOro aHaju3a I
peleHnst 3aja4 TEOPETHYECKOIrO
Y MPUKJIAJHOTO XapakTepa

3aBHCUMOCTb COJEpXKAHHUSA PACTBOPEHHOIO B MeTaule KHCIOpoJa OT JaBlI€HHs B Ta30BOM (ase
LUPKYJISLMOHHOTO BaKyyMaTopa U CoJiepKaHus yriepoja B MeTajuie npu oopadotke cramu Mapku 081O.
HeoOxonnMmeble 11t pacueToB JaHHbIE BHIOMPAIOTCS CAMOCTOSITENBHO.

Pexomenyemas nureparypa:

1. bureeB A.M., burees B.A. Metannyprus cranu. Teopust 1 TEXHOJOTUS IUIABKH CTadu. — MarHuToropck:
MI'TY, 2000. — 544 c.

2. Konecunuxos 10.A., bynanoB b.A., Ctonspo A.M. Mertamnypruueckue TEXHOJIOTHH B
BBICOKOTIPOU3BOMTEIFHOM KOHBEPTEPHOM Liexe: yueOHoe mocodue. — Maruuroropck: M3a-so MarHuToropcek.
roc. TexH. yH-ta uM. I'.1. HocoBa, 2015. — 379c.

BBenenue B HanpaBJieHHe

OIlK-1.1

Ucnone3yet
CCTCCTBCHHOHAYYHBIC 3aKOHbBI U
MIPUHIUIILI IIPA PELICHUHT
MPAKTUYECKUX 3a7a4

Teopemuueckue 6onpocwi:

1. Ponb 1 3HaYeHHE METALTYpTHH B OOIIIECTBE.

2. PazButne metamnypruu B Poccuu u 3a pyoekom.

3. UepHble U IBETHBIE METAJUIbI, UX 3HAYCHHUE B PA3BUTUU MIPOU3BOJICTBA U KUZHEACATEILHOCTH JTIOACH.
4. OCHOBHBIC METATYPIHUECKHE TTPOIECCHI.




Koo

Hnouxamop oocmudicenus

uHOul;amop KomMnemeHnyuu OueHOI{Hble cpe()cmea
OIIK-1.2 Pemaer cTaHaapTHble | [I[pakmuueckue 3a0anus:
npodeccuoHanbHble  3agaud ¢ | [ToaroToBka qokiIaioB-Npe3eHTALUI HA NPEIJIOKEHHbBIE T CAMOCTOSATENIbHbBIE TEMaTUKH.
npuMeHeHneM o0IenHkeHepHbIX | [ToaroToBKa JOKIaI0B-TIPE3EHTALNI U KPATKUX COOOIIEHUH, PACKPHIBAIOIIUX COLUAIBHYIO 3HAYMMOCTb
3HaHU npodeccun MeTaTypra; HoJ0kKeHne MeTalulypra cCpeiu Apyrux npodpeccuii; BO3MOKHOCTb U3MEHEHMS
npoduis cBoei paboThI B poriecce MpohecCUOHATbHON AEATEIbHOCTH.
OO6cysxaeHne posid ¥ 3HaYeHUs: METaJUTypruu B 00IIECTBE; pa3BUTHU MeTaJLTypruu B Poccun u 3a pyoesxom;
3HaYeHUS YEPHBIX U IIBETHBIX METAJIOB B PA3BUTHUHU MPOU3BOJICTBA U KU3HEACATEIBHOCTH JIIOJICH;
0CO0EHHOCTEH OCHOBHBIX METAJLITYPrUYECKUX ITPOLIECCOB.
OIlK-1.3 [Ipumenser METOJIbI | 3a/IaHus Ha PEIICHHE 33]1ad U3 Po(dhecCHOHAIBHON 00J1acTH
MO/JICJINPOBAHUS u | [lonroroBka JOKIaA0B-NIpE3EeHTALUN U KPATKUX COOOIIEHUH, colepKalluX HH(OPMALIHIO O CHIPHEBBIX U

MaTE€MaTU4YeCKOro AaHajlnu3a I
peleHnst 3aja4 TEOPETUYECKOIro
Y MIPUKJIAJHOTO XapakTepa

TEXHUYECKUX 0a3ax METALUTypruyecKoro mpou3BOJICTRA.
[Touck Hay4HOH M TeXHUYECKON MHGOPMAIIMU 0 HampaBlieHUIo «MeTamryprus» (B paMKax COrIacOBaHHBIX
3a1aHui).

du3uyeckass XUMHUS MHPOMETALTYPruYecKuX II

poueccoB

OIlIK-1.1

Ucnonb3yer
€CTECTBEHHOHAYYHbIE 3aKOHBI U
MPUHIUIILI IIPA PELICHUHT
MPaKTUYECKUX 3a/1a4

Crucox BOIIPOCOB JJId IMPOBECACHHA 3a4€Ta U DK3aMCHA 11O AV CIUILIINHE «Duznyueckas XUMHS
MUPOMETAJIITYPIrUICCKUX MTPOUCCCOB»

— B kakux TeXHOJIOrMUECKUX Impoleccax MporucxoauT TepMudeckas aucconuanus CaCOs?

—  /[laiite onpeneneHue TEpPMUHY «yIPYrocTh AUCCOLMAIMM KapOoHaTa”.

— B u4ewm 3akmrovaercs orauume KoHCTaHT paBHoBecus Ka u Kp?

— B xakom cnyqae 3Hauenust Kp u ynpyroctu nuccouranuu CaCO3 4nCIEHHO COBNAJAOT?

—  C Kakoii 1eJbI0 Mepe]] ONBITOM BaKyyMHUPYIOT pabouyio YCTaHOBKY?

— Tepmonnnamuka oOpazoBaHusi M JAMccOlMalMs KapOOHATOB; TEMIEPATypbl Hadyana.

— Tepmonnnamuka ropeHus TBEpAOro TOIINBA

— Kak Bnuser crenenp qucnepcHoCcTH KapOoHaTa M M3BeCTH Ha ynpyrocth auccormanun CaCOs.

— Kakue Merammypruueckue mpouecchl SBISIOTCS TOMOXUMHUUYECKUMU PEaKUsIMU?

— Kakue xummnueckue peakiiuu NpoTeKaroT M0 aBTOKaTaIMTHYeCKoMy MexaHu3My? Uto sBiseTcs
KaTaJau3aTOPOM TaKMX IPOLECCOB?

— Yto Takoe KpUCTaUINYECKasl PELIETKa, U KaKue XapaKTepUCTUKU KPUCTAIIINYEeCKON pemeTku Bol 3Haere?

— PacnpeneneHne KOMIOHEHTOB MEXJAY METalJOM W [UJIAKOM; KOHCTaHTa U Ko3hPUUIUEHT
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pacnpezneneHus
OO0bsicHUTE U3MEHEHUE CKOPOCTH TOMOXMMHYECKUX MPOIECCOB HA MPUMEPE BBIIIOJIHEHHOU PabOThI.
KakoB MexaHu3M Aucconuaniy kapooHara KajabIus?
Pacckaxute 0 MeTOauKE ONpeeNieHUuss CKOPOCTH JMCCOLMAlMKU KapOoHaTa KalblMsl, MPUMEHEHHOH B
JTAHHOM OTIBITE.
B uewm 3akmrouaroTcs pa3inyus TOMOTE€HHBIX U T€TEPOTCHHBIX PEaKIuii?
N3 xakux craguil CKIabIBalOTCS TETEPOTCHHBIC PEAKIIMH?
UTo Ha3BIBAIOT PEKUMOM T'E€TEPOreHHON peaKinu?
KakoBbl 0COOCHHOCTH MPOTEKAHUSI PEAKIU B PA3IMYHBIX PEKUMAX PearupoBaHus?
Kak wu3MmeHsieTcs TONIIMHA IJICHKH OKAJIMHBI IPH OKUCICHUHM METaNIOB B PAa3JIMYHBIX PEXUMaAX
pearupoBaHusi?
B ueM cymHOCTh rpaBUMETPUYECKOTO METO/1a UCCIIEAOBAHUSI OKUCIICHUSI METaIIOB?
KakoBa cTpykTypa keJle3HOH OKAIMHBI M OT KaKuX (DaKTOPOB OHA 3aBUCHUT?
UTto Takoe BIOCTUT M KaKOBA €ro POJIb B OKMCIICHUH JKEJIE3HBIX CIIABOB?
ChopmynupyiiTe TPUHITUI KAPOCTONKOCTH JKEJIE3HBIX CIUIABOB.
JaiiTe onpeneneHrs KOHCTAaHTBI CKOPOCTH peakiuu U kodddunrenta nuddysun.
B yewm 3akmtouaercs peakimonHas qudGy3ust U Kak OHa MPOSIBISETCS MPH OKUCICHUH Kene3a?
KakoBbI OCHOBHBIE KOMITIOHEHTHI METAJLTYPIrUUYE€CKUX IIJIAKOB?
Kak onpenensitor yaenbHyIo 3J€KTPUYECKYIO TPOBOJAUMOCTD PacIiaBoB?
Uto Takoe SHEPTUsi aKTUBAIIUH IIEKTPOIIEPEHOCA, U KaK OHA MOKET OBITh ornpeeneHa?
KakoBbI 3kCcniepMeHTaNbHBIE JOKA3aTEIbCTBA MOHHOTO CTPOCHUS IIJIAKOB?
[atiTe onpeneneHne NOHATHS "TuHAMUYECKas BI3KOCTh'" pacIuiaBa.
JaiiTe onpeneneHne MOHATHS "KMHEMATHYECKask BI3KOCTh " paciuiaBa.
N3 xakux 4acTHUI[ COCTOSAT METAJUTYPTUUECKHE MIJTaKu?
Kaxkue gacTHuIbl KOHTPOJMPYIOT BA3KOE TEUCHHE B IIJIaKax?
Kaxk onpenensitoT BA3KOCTh MIJTAKOBBIX U METAJUTMYECKUX PACIIIIaBOB?
Uto Takoe sHEpTUsi aKTUBAIIUH BSI3KOTO TEUEHUS, U KaK OHA MOXKET OBITh ompeeneHa’?
Uto MOXKeT ObITh MPUIUHON KPUBOJIMHEHHOTO XapaKTepa U3MEHEHHUS BSI3KOCTH C TEMIIEPaTypOil B
KooauHarax Inm — 1/T?
JlaliTe onpeneneHne NoHITHS "yAeIbHAS JIEKTPUUYECKAsl SJIEKTPOIPOBOTHOCTE".
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a
N3 xakux 4acTull COCTOAT METAJUTYPTHUECKHUE IITAKHU?
OIIK-1.2 Pemraer CTaHJapTHBIC | 3aJ1a4M JI1 CAMOCTOSITEILHOTO PELICHUS:

Mpo)eCCHOHANIBHBIC  33aJa4dl  C
MPUMEHEHUEM OOIIEHH)KEHEPHBIX
3HAHUU

3anava 1. OnpenenuTs paBHOBECHOE MaplHabHOE JaBICHHE KUCIOpPO/ia B Ta30BOM
cmecu CO-CO; npu Temnepatype 1300 °C u Pepy/ Peo = 0,35.

3anava 2. OnpeaenuTh paBHOBECHOE MaplMaIbHOE JaBICHUE KUCI0pOo/ia B Ta30BOM
cMecu Hz-HzO IIpu TEMIICPATYPEC 1500 °C u PHZO /P H2 20,30.

3amaua 3. Kakoe gomxHo ObITh oTHOIIEHHE % CO2/%CO B razosoii cmecu CO-CO»,
yT00BI ITpu TeMiieparype 1200 °C paBHOBECHOE JJaBI€HHUE KHCI0pPO/ia B HEM
coctaBisiio Po,=1,5- 10 I1a?

3amaua 4. Kaxoe gomxHo ObITh oTHOIIeHHEe %H,0/%H, B raszosoit cmecu Ho-Ho0,
4yTt0o0bI ipu Temneparype 1300 °C paBHOBecHOE JaBiIeHHE KUCIOPOia COCTaBIsI0 Poy=
2:10° Ia?

3anava 5. OnpenenuTs TeMIepaTypy, Ipu KOTOPOi paBHOBECHOE NaplUaIbHOE
naBieHue kuciopoa B razooii cmecu CO-CO; npu otHotmennu PCO, /PCO=0,2
coctaBuT Py = 4-10-5 Ila.

3amaua 6. OnpenenuTs TEMIEPATypPy, IPH KOTOPOIl paBHOBECHOE MapIiMaIbHOE
JaBjieHue Kucnopoa B razoBoit cmecu Hy-HoO npu otHomienuu P o/ P 112=0,25
coctaBuT Poy = 5-10-5 Tla. 3agaua 7. OnpenenuTs paBHOBECHBII COCTAB ra30BOM CMeCH
H2 - Oz - H20 npu remnepatype 700 °C, ecnu ucxoaHble napiyaibHble 1aBICHUS
ra3oB B 3aKpbITOH cucteMe coctasisuiu 0,333 aTm.

3anava 8. OnpenenuTs paBHOBECHBIH cocTaB razoBoit cmecu CO - O, - CO;, pu
temneparype 800 °C, eciiu uCXoHbIE TapLIMaIbHbIE 1aBJIEHUS Ta30B B CUCTEME
cocraBisu: CO — 0,5 atm, O2 — 0,3 atm, CO2 — 0,2 aTm.

3anava 9. OnpenenuTs, NpU Kakol TeMIiepaType CpoJICTBO KUCIOpoa K BOJOPOAY U
MOHOOKCH/IY yTJIepo/ia OJIMHAKOBO.

3amada 10. OnpenennTs BO3MOKHOE HAIIPaBJICHUE PEAKIUU BOASHOTO Ta3a MpH
temneparype 900 °C, ecnu ucxomnast razoBasi cmech coaepxut 23% CO, 27% H,0,
20% 14 CO;, u 30% H,. O6mee naBnenue B meun paBao 105 I1a, a koHcTaHTa
paBHOBecus peakuuu npu 900 °C pasna 0,76.

3amava 11. Onpenenuth TeMIeparypy, Py KOTOPOH B pe3yIbTaTe MPOTECKAHUS
peaklMK BOJSIHOTO ra3a paBHOBECHAs ra3oBasi CMeCh coliep kUt 26,2% CO, 30,2%
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a
H,0, 16,8% CO, u 26,2% H,. Temmnieparypras 3aBucumMocts 3Hepruu ['uboca mms
peakuuu CO(1)+H20(r)= CO2(r)+H2(r) umeer Bun G= - 36600 + 33,5* T, JIx
OIIK-1.3 [Tpumensier MeTO/JIbI | 3a/laHue Ha pelleHre 3a7a4 u3 npodecCuoHaNbHOM 061acTH (JoMalllHee HHAUBUAYaIbHOE 3a/1aH1e)
MO/ICJIMPOBAHUS u | 3amaua 1.

MAaTEMATUYCCKOI'0O aHajiu3a OJId
peuiCcHuda 3aga4d TCOPETHYCCKOI'O
H IIPUKJIAITHOT'O XapaKTepa

Hus peakunu: Cpy + CO2y =2CO) ypaBHEHUE 3aBUCUMOCTU KOHCTAHTHI PABHOBECUSL OT TEMIIEPATyphbl
KOTOPOW MUMEET BUJ:
9001
(9K, =——-+9,28
T
OTIpeIeNIUTh PABHOBECHBIM COCTAB ra3a B 3aBUCUMOCTH OT TeMIlepaTyphl U aaBineHus (tadmn.). [lonydeHusie
3HAUCHUS NPEJCTABUTH B BHJIC TAOJIUIILI U TpaduKa.

Bapuanr Temmeparypa °C CocTaB UCXOJIHOM ra30Boi cMecu
% CO | %H20 | %CO02 | % 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) = 2CO(F)
YpaBHEHHE 3aBUCHMOCTH KOHCTAHTBI PABHOBECHSI OT TEMIIEPATYPhl HIMEET BH/I;

e =—@+9,11

OIIpCACIINTD paBHOBeCHLIﬁ COCTaB Ir'a3a B 3aBUCUMOCTHU OT TCMIICPATYPhI U JaBJICHUA (Ta6J'I.). HOHy‘leHHLIC
SHAYCHUA NPEACTABUTH B BUJIC Ta6J'II/II_[BI n rpa(bHKa.

Bapuant Temrmeparypa "C [asnenue (aT™m.)

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

Y4eOHas - 03HAKOMHTEIbHAS NIPAKTUKA
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OIIK-1.1 Hcnons3yer — HayuHo-TexHuueckas ¥ maTeHTHas JIUTepaTypa Mpy MOUCKe HH(POPMAIIH 10 TeMe 3aaHHsI Ha TPAKTHKY;
€CTCCTBCHHOHAYYHbIC 3dKOHBI U — IlpuHuumbe HanUcaHusl aHATUTUYECKOTO 0030pa;
IIPUHIAIIBI IPA PEIICHUHN — TlpuHOUIBI cUCTEMATH3AIUN HAYIHO-TEXHUYECKOW WH(GOPMAIIUU 10 TEeME 3aJ[aHus Ha MPAKTUKY.
HPAKTHICCKUX 3a/1a1 — OGecrnieyeHue TexHUKH Oe3omacHocTH TpyAa Ha [TAO «MMK»

OIIK-1.2 Pemaer cTaHaapTHeie | — [lepeuncautb oCHOBHBIE Tpon3BOACTBEeHHbIE 1IeXa [TAO «MMK)» B joruueckoi mociie1oBaTeibHOCTH.
npodeccHoHanbHbIE  33ala4d € | — BXOIHOM M BBIXOIHOM MPOAYKTHI K&XKI0T0 OCHOBHOI'O 1I€XA;
IPUMEHEHUEM OOILEHHKEHEPHBIX | — (CHOBHOE 060py/I0BaHHE.
3HAHUU

OIIK-1.3 IIpumensier METOAbI | — TexHOoJorn4ecKas poyib KaxJ0ro OCHOBHOIO Ii€Xa.
MOICTUPOBAHUS U | — TexHojoruueckas rnocie0BaTeIbHOCTh MIPOU3BOICTBA KaXK10I0 OCHOBHOTO I1€Xa

MAaTEMAaTUYCCKOI'O aHajau3a OJId
peuiCHug 3aga4d TCOPETUYCCKOI'O
W IIPUKJIATHOT'O XapaKTCpa

OcCHOBHBIE HOTp€6I/ITeJ'II/I IMPOAYKIIUHA;
OCHOBHBIC TEXHOJIOTUYECKHE ITIOTOKH

OIIK-2 Crnoco0eH y4acTBOBATh B NMPOEKTHPOBAHUM TEXHHYECKUX O0HEKTOB, CHCTEM H TEXHOJOTHYECKHUX MPOIECCOB € y4eTOM IKOHOMUYECKUX,
IKOJIOTHYECKUX U CONMATbHBIX OTPAHUYCHHI

JKOHOMUKA NMPeaNPUITHS

OIIK-2.1

ITpoBOAMT TEXHUKO-
HKOHOMHUYECKOE OOOCHOBAHUE U
HKOHOMHUYECKYIO OLIEHKY
IIPOEKTHBIX PEIICHUN U
WH)XEHEPHBIX 3a7a4

Hepeqenb TCOPETUYCCKHUX BOIIPOCOB K 3a4€TYy:

IIpaBoBoe peryJupoBaHue AeATeJbHOCTH NPeINPUATHS.

Ounenka ¥ y4eT OCHOBHBIX cpeacTB. [lepBoHayanbHasi, BOCCTAHOBUTE/IbHASI H OCTATOYHAS
CTOMMOCTBb OCHOBHBIX CPEJCTB.

Hauncienne aMOpTH3alIMOHHBIX OTYHCICHUH JMHEHHBIM U HeJIMHEHHBIMH CIIOCO0AMM.
IToka3aTenu 3¢(peKTHBHOCTH MCIIOJIB30BAHUA OCHOBHBIX CPEICTB NPEANPHUATHS U IIYTH UX
MOBbILICHHS.

HopMmupoBanue 000poTHBIX cpeacTB. O01IMe NOHATHA W CTIOCOOBI HOPMHUPOBAHHUS.
TpyaoBbie pecypchl NpeANPUATHA: KOTHYECTBEHHAs M KAYEeCTBEHHAs XapaKTEePUCTHKA.
®onpab1 padoyero Bpemenu. Ilokaszaresm HX HCMOIb30BaAHUS

IHoka3zaTenu 3¢ (peKTHBHOCTH HCIOJIB30BAHHUSA TPYAOBBIX pecypcoB. IIpon3BoaurebHOCTH TPyaA.
OnJiaTta Tpyaa Ha NPeINPUATHH: CYIHHOCTb, PyHKIUHU. CUCcTEMBI ¢/1eJIbHOI U MOBPEeMEHHOM
oIIaThI TPyAA.

IleHoBast MOJMTHKA NPEANPUATHS.
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Ilpumepnvie npaxmuyeckue 3a0anus 01a 3auema:

3apanme 1. Opranuzamus «ABC» paccMarpuBaeT MHBECTUIIMOHHBIN MPOEKT, MPEAyCMaTPUBAKOLINNA BBITYCK
HOBOTO MpoayKTa. [t peanu3anuu nmpoekra TpeOyeTcsl 3aKynHTh HE0OX0quMoe 000pyI0BaHNE CTOUMOCTHIO
B 60 000 neH. en. JloctaBka U ycTaHOBKa 000pYAOBaHUS MOTPEOYET JOMOTHUTENBHBIX 3aTpaT B o0beme 10000
neH. ea. OcymiecTBICHHE MPOEKTa MOTPEOyeT JOMOIHUTENBHBIX BIOKEHUH B 0OOPOTHBIE aKTHBHI B pa3Mepe
30000 neH. en.

JIIMTenbHOCTh MPEIMHBECTUILMOHHON M MHBECTULMOHHOW (a3bl CcOCTaBUT OAMH TroJ. JJIUTENbHOCTD
9KCITyaTallMOHHON (a3bl MPOEKTa, HCXOMs HX MPEANOIaraéMoro Cpoka IOJIe3HOr0 HCIONIb30BaHU
000pyI0BaHusl, COCTaBHUT 5 JeT. B Teyenune aToro cpoka o0opyaoBanne OyAeT aMOPTH3UPOBATHCS JTHHEHHBIM
metoqoM. [IpeamnonaraeTcs, 4To K KOHILY CpOKa peaau3aliy MPoeKTa 000pyA0BaHUE MOXKET ObITh MPOJAHO MO
ocrarounoii croumoctu 10000, a 3aTpaTbl Ha JOMOJHUTEIBHBI OOOPOTHBIN KamuTal OyIyT MOJTHOCTHIO
BOCCTaHOBJICHBI.

[To naHHBIM MapKETHMHIOBBIX HCCIIEOBAaHUI €XerojHas BbIpyYKa OT MPOJAAX JAHHOIO IPOAYKTAa COCTABUT
100000 nen. en. IlepemeHHble 3aTpaThl Kaxkaoro mnepuojaa ompenesneHsl B pazmepe 50000 neH. exd., a
noctosiaHbIe 3aTpaThl — 15000. CtaBka Hanora Ha mpuObLTE — 20%. CtaBka nporieHToB — 20%.

Onenure 3¢)(peKTHBHOCTH MHBECTULIMIOHHOTO IPOEKTA.

3aganue 2. KommaHus MiIaHMpPYeT 3allyCTHTh IMPOEKT IO NepeoOOpyAOBaHUIO KOHBEWEPHOW JIEHTHI Ha
npousBojcTBe. [Ipoekt no3Bomut yBennuute EBITDA Ha 6 MiH. py0. €XerogHo B T€YEHHUE CIEAYIOIIUX 3
net. MluBectunuu coctassT 4,5 MiH. py0. ¥ OyAyT MOJIHOCTbIO aMOPTU3UPOBATHCS TAK)KE B TEUEHUE TPEX JIET.
[TpoexT TpedyeT NOMONHUTENbHBIX UHBECTUIIMNA B YUCTHIN 000poTHBIN KanmuTan B 0 mepuone B pasmepe 0,5
MJIH. pyO., KOTOPBII MOKET OBITH BO3BpAILlEH 110 OKOHYaHUU NpoekTa B 3 roxay. Haiinute NPV npoekra, eciu
HaJor Ha MpuOBUIL cocTaBnsier20%, Tpebyemass noxonHOCTh 14%, nodara y KOMIIAHUM HET, MPOEKT
(buHaHCHpYyeTCs TOJIBKO 3a CYET COOCTBEHHOr0 KamuTana.

3aganue 3. 10. B nepBom kBaprane opranuzamueit npousseneHo 10 Teic.ea.mpoaykiuu mo meHe 700 pyo6./en.
[TocTostHABIE pacxo sl cocTaBisaoT 1600 Thic. py0. Y aenpHO-IepeMenHbie pacxoasl — 150 py6./en.Bo BTopom
KBapTaJje IJIaHUPYETCs MOBBICUTH TPUOBLIH Ha 8%.

CKoJbKO HEOOXOAMMO AOMOIHUTENBHO MPOU3BECTH MPOAYKIIUU, YTOOBI MOBBICUTH NMPUOBLIHL Ha 8%?
IIpumepHBIii IepeYeHb TeM KOMILIEKCHON HCCJIeI0BaTeNbCKO padoThl:

1. [ToHsATHE, CYIIHOCTB U COZIEpKaHUE TPEATPUHUMATEIBCKOIO PUCKA.

2. @aKTOpbl pUCKA B IPEITPUHUMATEIBCKON JEATEIBHOCTH.
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3. OcobennocTu YIIpaBJICHHUA BHCIIHUMHA U BHYTPCHHUMU MPECATIPUHUMATCIILCKUMHU PUCKAMMU.
4. HpeZ[HpI/IHI/IMaTeHBCKI/Ie PUCKHU U HECOCTOATECIIBHOCTD (6aHKp0TCTBO) OpraHu3anuu.
OIIK-2.2 HpOBOI[I/IT OLOCHKY IIPOCKTHBIX Hepeqem, TCOPETUYCCKHUX BOIIPOCOB K 3a4€TYy:

pGIHeHI/Iﬁ U MHXXCHCPHBIX 347144, B
TOM 4YHCJIC 9KOJIOTHUYCCKYIO

—  Opranu3annoHHO-TIpaBOBbIe (hOpMBI Opranu3ainuii B PO

—  JIorOBOpHBIE OTHOMICHUS B IEITEILHOCTH MPEIPUSTHS

—  HopwmupoBanue pacxoloB U 3aTpaT MPEATPHSTH.

—  Mertoabl circanue B MPOM3BO/ICTBO HAKIIAJIHBIX PACXOBOB.

— HopmaruBHoOe peryianpoBaHie OTHECEHHE 3aTpaT Ha ce0ECTOMMOCTD MPOAYKIIMHU TIPEIIPUSTHS

—  Lens! 1 neHooOpazoBaHue Ha NpeANPUATHA. MeToabI IeHO00pa3oBaHus M BUBI IIeH. LleHoBast monuThka
IPEATIPUSATHSL.

—  @opMupoBaHHE U pacHpeaeIeHre TpuObUTH

— TocymapcTBeHHOE perynupoBaHue IIEH

Ilpumepnvle npakmuyeckue 3a0anus 014 3auema:

3aganue 1. HasoBure, Kakue  OpraHU3alMOHHO-TIPAaBOBbIE  (QopMbl  QUPMbI 3P PEKTUBHBI,
KOHKYPEHTOCTIOCOOHBI M B HAaHOOJIbIIEH CTENIEHH COOTBETCTBYIOT CIIEIYIOLIUM OTPACIIAM SKOHOMUKH:

— B TOIIJIUBHO-3HEPTE€TUUYECKOM U CHIPHEBOM KOMILIEKCE;

— B arpoNpOMBIIIIEHHOM KOMILIIEKCE;

—B BOEHHO-TIPOMBIIIIJICHHOM KOMILIEKCE;

—B CTPOUTENIBCTBE, 00padaThIBAIOIIEH MPOMBIIIJIEHHOCTH, Ha TpaHCHOpTe, B (hMHAHCOBOM cdepe;

—B HEMPOM3BOJICTBEHHOU cdepe (oOpazoBaHHe, 3ApaBOOXpaHEHHE, Hayka, MH(GOpPMAIMS, CIIOPT, TYPU3M U
T.J.)

3ananme 2. Ha ocnoBe I['paxmanckoro xoaekca P® u 3akoHoB PD 00 0 OTAENBbHBIX OpraHU3aIMOHHO-
MPaBOBBIX (hOpMax MPEANPHUITHI JalTe XapaKTePUCTHKY OCHOBHBIM OPTaHU3AIMOHHO-TIPABOBBIM (opMam.
Pe3ynbrarel opopmute B TabIUIly

XapakTepucTuKa OpraHN3aIMOHHO-TIPABOBBIX (HOPM MPETPUATHIA
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[YHUTapHBIE
[IPETPUATHS

[Ipon3BOACTBEHHBIE

IKOOIICPATHBBI

3aganue 3. Onpenenure, Kakas U3 OPraHU3aLIMOHHO-TIPABOBBIX (DOPM B HAUOOJBIIEH CTETIEHH COOTBETCTBYET

XAPaKTCPy ACATCIBbHOCTH NPCAIIPUATHA .
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XapakTep nesTeIbHOCTH IBo3moxHasi opraHn3aliMOHHO-IIpaBOBast
(dhopma
X11e603aBoj — AKIHOHepHOe 0011ecTBO
HOM MoJeen — TOBapI/IIIIGCTBO Ha Bepe
Cynosepdb — IlosiHOe TOBapHILIECTBO
PeMoHTHast macTtepckas — Kpecrbsinckoe (pepmepckoe)
3aBO/1 TOUHBIX U3MEPUTENIBHBIX IPUOOPOB XO35UCTBO
—  Y4pexaeHnue
YdeOHOe 3aBeieHre T'yMaHUTapHOTO TPOQHIIs _ IIpou3BOACTBEeHHbIil KOOTEPATHE
HayuHno-nccnenoBaresnbckui HeHTp  pagmosnektpoHHoil— 00O
[TPOMBIILITIEHHOCTH — Accoumnanus
[Ipon3BOACTBO U3EINI HAPOAHBIX IIPOMBICIIOB —  YHuUTapHOe npeanpuaTHe
Toprosis
ITaceka
OIlK-2.3 Anammsupyer  u oueHuaeT | [IpuMepHblii epevyeHb TeM KOMILJIEKCHOI Hcc1e10BaTebCKO padoThl:

paboTOCIIOCOOHOCTH
PETPUITHS (TEeXHUYECKHIX
00BEKTOB, CUCTEM U IIPOLIECCOB) C
y4eToM COLIMATTbHBIX
OTpaHUYECHUN

1.MlHBeCTUIIMOHHAS JAESTEIHHOCTD MPEANPHUATHS U €€ dIKOHOMHIYecKast 3P (HEKTUBHOCTD (HA IPUMEPE ........ ).
2. Ouenka 3¢ (HeKTUBHOCTH JIeATEIHHOCTH OpTaHU3aluK (Ha pUMepe...).

3. Posib m1aHMpoOBaHMsI Ha IPEANPUITUN (Ha IpUMeEpE. ..).

4.Crioco0bl MUHMMHU3ALUHU YTPO3bl OAHKPOTCTBA XO3IHCTBYIOLIETO CYOBEKTa.

5. HopmatuBHOE peryinpoBaHue MpeapuHUMATEIbLCKON 1eITENbHOCTH B PO

6.Hanoroo6noxeHue npeanpuHIMaTeIbCKOl iesTenbHOCTH B PO.

7.Manblii 1 KpynHbIN OM3HEC — IPOTUBOCTOSHUE UM MTAPTHEPCTBO?

8. .PpiHOYHAs cpea Kak (hakTop HEYCTOHYMBOCTH OpPTraHU3AIIH.

IIpou3BoaACTBEHHBbI MEHEIKMEHT

OIIK-2.1

[TpoBOAUT TEXHUKO-
HKOHOMUYECKOE 0OOCHOBAHHE U
HYKOHOMUYECKYIO OLICHKY
IIPOEKTHBIX PEIICHUN U
WH)KEHEPHBIX 3a]1a4

— IIpou3BoACTBEHHBIE MPOLECCH] B IIPOU3BOACTBE U OCHOBHBIE IIPUHLIUIBI UX OPTaHU3ALMU: CIIELUAIN3aLus,
[apaJuIeIbHOCTD, IPONOPLHHUOHAIBHOCTD, [IOTOYHOCTD, HEIIPEPBIBHOCTL, PUTMUYHOCTb.

— CrpykTypa ¥ BUIBI IPOU3BOJICTBEHHBIX MpoleccoB. [IpocThie U ClI0KHBIE TPOU3BOACTBEHHbBIE MTPOLECCHI.
«Y3KHe» MecTa NMPOU3BOJCTBEHHBIX IPOLECCOB U METOABI UX YCTpaHeHMs. 1Ipon3BOACTBEHHBIE IOTOKH U
IIPUMEHEHNE METO0B JIOTUCTUKU JJI1 UX ONTUMHU3ALHH.

— «BplTanknuBaromas» 1 «BbITATMBAIOIIAS) CUCTEMbl OPraHU3AIMK IPOU3BOJICTBA B YCIOBUIX MPEIITPHUSATHS.
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bepexnuBoe npon3BoACTBO
@OyHKIMS ITIAHUPOBAHUSA. METO/1bl 3KOHOMUYECKOTO IJIAHUPOBAaHUS U IPOrHO3UPOBaHMsL. AJIbTEPHATUBBI U
BBIOOD CTpaTeruu, BO3MOXKHOCTH MCIOIb30BaHUS MaTpULbl BOCTOHCKOM Ipymibl.
@OyHKIMA OpraHu3alys B3aMMOICHCTBUS Ha npeanpusatuu. PopMupoBaHUE CTPYKTYPbl OpPraHU3alud H
JIeJIerTupOBaHUe MOJTHOMOYMH. POpMHpPOBaHNE MATPUUHBIX (MPOEKTHBIX) OPraHU3allMOHHBIX CTPYKTYp B
YCIIOBHSX BHEJPEHUSI HHHOBAIIMOHHBIX Pa3pabOToK.
@OyHKIMS MOTHBALMM NEepcoHaNa. MeTonbl yIpaBieHUs MEPCOHAIOM M MaTEPUAIbHOE CTUMYJIMPOBAHUE.
CyIHOCTB COAEpKATENBHBIX U IPOLECCYAIbHBIX TEOPUH MOTHBALIMKA B MEHEPKMEHTE.
Opranuzanys U IUIAHUPOBaHUE OIUIaThl Tpyna. Poiib v 3HaueHue Tapu@HON CHUCTEMBI OIUIATHI TPyJAa B
yepHOU MeTautypruu. @oH bl OIUIATHI TPYA U 3aTPaThl IPEANIPUATHS.
OO61as xapakrepucTuka (OpM M CUCTEM OIUIAThl TPY/Aa: CUCTEMbI IOBPEMEHHON U CIENbHOM (OpPM OIIaThl
TpyZa. YCIOBUS U OCOOCHHOCTH NMPUMEHEHHUS Pa3IUYHbIX CHUCTEM OIUIaThl TPyJa B L€Xax NPEeANpUsATHS
YEpHOU METaJIypIruH.
OcoOeHHOCTH OIUIaTBl TpyJda B YEpHOW Meraurypruu, Jlormarel 3a HeyaoOcTBa rpaduka, TPEMHUH,
OCHOBHAasi M JIONOJHUTENbHAs 3apa0oTHas IiaTa. 3aTparhl NPEIUIpUSITHS Ha BBIIATHL MO0 €IUHOMY
COLIMAIILHOMY HAJIOTY.
KonTtponb kak QyHkuusg ympasieHus. Ponb KOHTposst B 00OecnedyeHUH pe3yibTaToB JEATEIbHOCTH.
IIpenBapuTenbHblid, TEKYIIMHA W 3aKIIOYMTEIBHBIA KOHTPOJIIbL B YCJIOBHMAX NPEANPUATHS HYEPHOU
METaJUTypruu. YTpaBieH4ecKuil KOHTyp. MH(opMaIimOHHO-yIPaBIsAIOINE CUCTEMBI.
busHec-1aH MHBECTHUIIMOHHOTO IMPOEKTa: CTPYKTypa U IMOPSIOK €r0 COCTaBJIEHHS B YCIOBHUSX YEpHOUN
metamuryprun. SWOT-ananms.
OrneHka 5KOHOMUYECKOM 3((EKTUBHOCTH MPHUHATHUS YIPABICHYECKUX PELICHUH Ha HOBOE CTPOUTENHCTBO,
paclIipeHne, peKOHCTPYKIINIO, TEXHUUECKOE IIEPEBOOpYKeHUe npou3BoacTBa. TOO mpoekra.
VYcnoBus 6e3yObITodHOCTH Tpou3BozcTBa. [IponsBojcTBeHHas mporpamma U rpaduk 0e3yOBITOUHOCTH.
Touka 0e3yObITOUHOCTH. MeToAbl MAapKMHAIBHOTO aHalM3a W OCHOBBI TNPUHATUS KPATKOCPOUHBIX
YIpaBJIEHYECKUX PEIIeHUH 110 00beMaM MPOU3BOJICTBA MPOAYKIIUH.
OcHoBHbIE HANIPaBJIeHUSI HHHOBAIIMOHHOTO Pa3BUTHS NPeANPHUATHI YePHOH MeTAJIyprum B
COBpPEMEHHBIX YCJIOBHSIX.

3auaﬂne. OHpCIIeHI/ITL I_[CJ'ICCOO6pa3HOCTB BJIOKCHHA CPECACTB B OpFaHH3yeMBIﬁ 6I/I3HeC-HpOCKT IIpu 3aJaHHOM

cpoke okymaemoctu. cxoaHbIe JaHHBIE:
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Hamvenoranne moxazartens Bemuamaa

1. HapecTHUHH, THIC. T.. 3100

2. JoxoZe!l 0T MPOJasEH NTPOIVKIIHH, THIC. O.€.

lfirog 1200

2-fitog 1300

J-Erog 1900

4-firog 2000

3. CTaEKa mponeHTa o DAHKOECKHM KPeqHTaM:

lfirog 7

2-frog 10

3-fitog

4-firog 15

4. Mupexc pocra uen, xoaddunment:

lfirog 14

2-frog 15

3-firog 1.6

4 rog 1.7

5. CpoK OKVIIaeMOCTH, 2T 4
3aganue. [IpoekToM npeaycMOTpeHO MPHOOpEeTeHNe MalluH U o0opyaoBanus Ha cymmy 150000 y.e..
WNHBecTUIIMM OCYIIIECTBISIOTCS PABHBIMU YacTSIMHM B TE€YEHHUE JIBYX JIET. PacXopl Ha OIuiaty Tpyaa
cocraBistoT 50000 y.e., matepuansl — 25000 y.e.. IIpeanonaraemelie JOXOAbI 0KHUAAIOTCS BO BTOPOU roll B
ooveme 75000 y.e., Tpetuii - 80000 y.e., uerBepthiit - 85000 y.e., matsiii - 90000 y.e., mectoii - 95000 y.e.,
cenpMoii - 100000 y.e. Ouenure 1esnecoodpasHOCTb MPOEKTa MpH LieHe KanuTtana 12% u eciu 3To0 Heo0XOAUMO
MPEJIOKUTE MEPHI MO €r0 YIYYIIEHUIO.

OIIK-2.2 [IpoBoauT oOlleHKY TpoeKTHHIX | 3aganue. [Ipeanpusarue paccMaTpuBaeT 1e1ecoo0pa3HOCTh MPUOOPETEHHSI HOBOW TEXHOJIOTUYECKOU JTMHUU.

pemeHI/II\/II U MHXKCHCPHLBIX 3aj/1a4, B
TOM YHUCJIC SKOJIOTUYCCKYTO

Cpoxk 3KcrTyaTauu S JeT; H3HOC Ha 000pyZ0BaHUE HAYUCIISIETCS 0 METOAY YCKOPEeHHOM amopTu3auuu (%):
25, 25 25, 20, 5 . Belpydka OT peanu3aluy NPOAYKLIUU NPOTHO3UPYETCS MO rogaM. Tekylyue pacxonbl Io
roJiaM OLIEHHUBAIOTCS CIAEAYIOUIMM 00pa30M: B MEPBBIN IO/l SKCIUTyaTalluH JJMHUH C MOCIEAYIOLUIUM €KET0THbIM
poctoM ux Ha 3%. PaccmaTtpuBaercsa yBenumueHue oOOpOTHBIX cpencTB. Kpeaut B3aT mox 15% roaoBeIX u
BO3BpAIlaeTCs ¢ MPOLEHTAMH PaBHBIMU JIOJIIMU 32 TpU nocienHux roga. Crapoe o60pyqoBaHHEe peaanu3yercs
B nepBbIif rog mpoekra. CtaBka Haiora Ha nmpuObLUIb cocTaBisieT 20%. VcxonHble NaHHBIE 10 BapuaHTaM
npeactaBieHsl B Taom. 1. HeoOxommMo paccumTarh JEHEKHBIE TOTOKH MO TPOEKTY IO ToAaM, YHCTYIO
Tekymyro croumoctb npoekra (NPV). CraBka nuckontrpoBanus — 12%.

| Hokasarenu | BapuanTh |
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1 2 3 4 5 6
CTOMMOCTB JIMHHH, THIC. pYO. 10000 | 12000 | 13000 | 14000 | 11000 | 14000
Beipyuka oT peanuzanuu | r 1 8800 8600 9000 9800 8500 8300
10 TOJlaM, 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 pacxoipl, 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
JlukBuaanuonHasi crouMocThb ctaporo | 4000 3500 5000 5500 1500 2900
o0opymoBaHusi, TEIC. pyO.
OIlK-2.3 Anamm3upyer uw  orneHuBaeT | 3aganume. Kommnanus qobKHA BRIOpATh OJHY U3 JBYX MAIMH, KOTOPBIC BBITOJHSIOT OJTHU H T€ e OIepaIi,

paboTOCIIOCOOHOCTH

TIPE TP THS (TEeXHUYIECKIX
00BEKTOB, CUCTEM U IIPOIIECCOB) C
y4eTOM COIMATTLHBIX
OTpaHUYECHUN

HO MMEIOT Pa3InYHbIM CPOK CiIy:KOBI. 3aTpaThl Ha NMPHOOpPETEeHHE W SKCIUTyaTalldi0 MAIlWH MPHUBEJICHBI B
Tabnuie.

1. Kakyto MammHy ciielyeT KynuTh KOMIIaHUH, €CIIM CTaBKa JUCKOHTA paBHa 6 %?

2. Ilpenmnonoxum, 4To Bbl (UHAHCOBBIN MeHekep KomnaHuu. Eciy Bbl mproOpenu Ty Wi IpYyryio MalluHy U
oTJanu €€ B apeH1y YIPaBISIOIeMy TPOM3BOACTBOM Ha BECh CPOK CIIY)KOBI MaIlIMHBI, KAKyl0 apeHIHYIO IJ1aTy
BbI MOKETE HA3HAYUTh.

3. OGbIYHO apeHJHas IulaTa, ONMCaHHAasg B BOIpoce (2), YCTaHABIMBAETCS NMPEAINOJIOKUTEIBHO - HA OCHOBE
pacuéra U MHTEpIpPETAluU PaBHOMEPHBIX IOJOBBIX 3aTpart. [Ipeanonoxxum, Bel AEUCTBUTEIBHO KYIWINA OJIHY
U3 MallliH U OTJalu €€ B apeH]ly YNpaBisIolIeMy MPOu3BoACTBOM. Kakyro eXeroiHyio apeHHYIO IUIaTy BbI
MOJKETe yCTaHaBJIMBaTh Ha Oyayiee, eciau TeMi nHpsuuu coctaniser 8§ % B roa?

[Ipumeuanue: apenaHas IUIaTa, paccuuTaHHas B Bompoce (1), mpeacraBiser coOoil peajbHbIE MOTOKH
JEHEXKHBIX CPe/ICTB. BbI TOMKHBI CKOPPEKTUPOBATh BETMYMHY apEHAHOMN IUIaThl ¢ Y4ETOM UHMIALINY.

Tabmuma
T'omer Mammuna A Mammuna b
0 40000 50000
1 10000 8000
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2 10000 8000
3 10000 8000
4 - 8000
3aganue. OnpenenuTb HeAOCTAIOUINE TOKA3aTeH, UCIIONIb3Ys UCXOHbIE JaHHbIE, COTJIACHO TabuIle.
3ajanue NpeCTaBICHO JIJISl BBITIOJIHEHUS 10 BApUAHTaM.
Tabnuna McxonHble U pacueTHbIC JaHHbBIE
CtouMOCTh OCHOBHBIX (DOHJIOB, THIC. . S < © - . o gﬁ
R pYO. 8% | ESg | oE| 528 | EZ
S 5 2 S Eo -~ O §§ zgﬂ- ag %%Em“ ggg
o S x 2 > F Q2 > Q = ) = o 2 R o 2 e 3=
I T 3 O o 5 9 o S o = I 82 8 2 EE O R I = 2
R | 852 SEg 5 s 28 | g9k &, 533 | 5¢
5 gE| SgE | FE |2 | c&& | F % 58
= (5 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 9,5 8
9 330 7,5 4
10 391 8 1
Tensopuszuka
OIlK-2.1 IIpoBOAUT TEXHHUKO- Ilepeuenv meopemuueckux 60npocog K IK3AMeny:
HKOHOMUYECKOE 0OOCHOBAHHE U TepMoanHaMuKa U MEXaHHMKa ra30B.
SKOHOMMYECKYIO OLICHKY OHTANBIIN, TEIUIOTA.
NPOCKTHBIX PEIICHUH 1 OcHOBHbBIE ypaBHEHUS TEUEHUS Ta3a.
HHKCHCPHBIX 3a/1a4 OCHOBHBIE CBEICHUS U3 MEXAHUKH I'a30B.
OIlK-2.2 IIpoBOIUT OLIEHKY HPOEKTHBIX
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PELICHUH U NH)KEHEPHBIX 331a4, B | — PeXUMBI ABUKCHUS KUIKOCTH.
TOM YHCJIE IKOJIOTHYCCKYIO — Hcreyenue rasa yepes OTBEpCTUS.
OIIK-2.3 AHamusupyer M OUEHHMBAeT | — Vpasuenue bepuymmu. CtpyiiHoe nBMKeHHUE rasa.
paboTOCIOCOOHOCTD — Temo- u MaccomnepeHoc.
HIPEAIPUATHS (TEXHHYCCKUX | _ TemtonpoBoaHOCTh. JuddhepeHnuansHoe ypaBHEHUE TETUIONPOBOHOCTH.
00BEKTOB, CHCTEM U TIPOLIECCOB) C | _ TemnonpoBoAHOCTE NPH CTAIIMOHAPHOM M HECTALHOHAPHOM PEKHMME.
Z;I;ZEI‘H/I%HHﬁ COIMATBHBIX | Temnonepenaua. KOHBEKTHBHBIH TEILIO- M MACCONIEPEHOC MIPH CBOOOIHOM M BBIHYXKICHHOM TCUCHHH.

— T'mapoauHaMUYECKUN 1 TEIJIOBOM MOTPAHUYHBIC CIIOH.

— PagumanuoHHbIN TEm10- U MacconepeHoc. OCHOBHbBIC MOHSTHS U 3aKOHBI.

— Buapl 1y4HCTHIX TOTOKOB.

— CHOXHBIH TEIIO00MEH.

— Temnorenepanus 3a cuet CKUranusi TOrIMBa. OCHOBHBIE XapaKTEPUCTUKH TOILIMBA.

— OcCHOBBI TEOpUU TOpPEHUs. PacyeThl MOTHOTO M HETIOTHOTO TOPEHUS TOTLIIMBA.

— YcTpoiicTBa 1Sl CKUTAHUS TOIUIMBA. Tersorenepaus 3a CueT JIeKTPOIHEPTUH.

SBnenus1, 3aKOHBI U YPABHEHHS TIEPEHOCA BEIECTBA, TEIJIa M UMITYJIbCA: TETJIONMPOBOIHOCTh, KOHBEKIIUS,

usnydenue, mupdysus.
Ilpumepnoe npakmuueckoe 3a0anue 0,14 IK3AMeEHA:
[Ipu xakux 3HaUeHUSAX ynciaa buo Teno sBnsercsa TepMUUYECKU TOHKUM:
- Bi —»0;
- Bi > ;
— Bi <O0;
- Bi <0,25.
Kaxkoe uncio mogo0ust sBiIsieTcst OnpeaesieMbIM IPU pacueTaX KOHBEKTHBHOTO TEIIO0OMeHa?
— Pr:
- Nu;
- Re:
- Gr.
3. Kakum ypaBHEeHHEM TTOA00MS XapaKTEPUIYETCs BEIHYKIEHHASI KOHBEKIIHS?

- Nu = f Gr,Pr ;
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~  Nu=f@ePr;
- Nu = f €o,Pr ;
~ Nu=f@iPr
Kakwue 3Hauenns Reé cooTBETCTBYIOT TYpOYJICHTHOMY PEXHUMY JIBUKECHUS )KUKOCTH B TpyOax (KaHajax)
- Re >1300;
- Re <9300;
- Re >10300;
- Re > 2300.
Yucno Peiinonbzca onpenensercs no Gpopmyiie
1. Re= wd 2. Re = Wd
Y7, 1%

3. Re = v 4. Re = id

w w
Kakoe 3HaueHue noryomaTeabHol ClIOCOOHOCTH UMEET aOCOIIOTHO YEPHOE TEJIO:
- A<1;
_ A — O :
— A=1;
- A>1
Kakoii 3 mpuBe1eHHBIX 3aKOHOB MIPUMEHSETCS ISl PACYE€TOB TEIIOOOMEHA U3TydeHUEM?

ot
_ - =
7 on
— qg=oa(t,—t )
T 4
- g=&¥c,(-—)
100

Kaxkwe ra3pr 001a1ar0T U31y4aTeIbHON U MOTJIONIATEIbHONM CIIOCOOHOCTHIO?
_ He, Ar, Ne;

- N2, Oy, Hy
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- H,O, CO,, SO,

B kakux enuHunax u3MepseTcs KOJIUYECTBO TEIIOTHI?

_ °C;

— KI/M;

- JOK;

- H/m

TernnonpoBOAHOCTh KAaKUX MaTEepPHaiOB HAMOOIIbIIAs?

— MerTaios;

- I'a308B;

— TBepIbIX TEJN - TUIIEKTPUKOB;

— Kunkocreii.

OT Kakux mapaMeTpoB 3aBUCUT KOAPPUIIUEHT TEIUIONPOBOAHOCTHU?
- Ot BUJ1a IBUIKEHUS KUJKOCTH;

— Ot TemmiepaTypbl 1 PU3NUECKUX CBOWCTB BEIECTB;

- OT Macchl ¥ IONIAIM IOBEPXHOCTH TeJa;

- OT KOMYeCTBa MOIBEICHHON TEIJIOTHI.

Kaxkoe u3 ypaBHEHHE MIIOTHOCTH TEILIOBOTO MOTOKA COOTBETCTBYET MEPEHOCY TEIIOTHI TEINIONPOBOJHOCTHIO
4yepe3 0JTHOCIOMHYIO ITOCKYIO CTEHKY:

- q= % -t :;

- g =—Agradt;

- q=a€-t, ;

- q= % G-t .

ITo xakoMy U3 ypaBHEHUH PAaCCUUTHIBAETCS TEILIONEPEIada 4Yepe3 CTECHKY?
B g — AL, —1.5)

o
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cl1 = ten+Dd
_ qg = 5
22
_ t.)/cl _t:)lc2
S TR
o, A o,

6Yka3arp, KaKOMy HHTEpBaITYy 3HAUCHUI KOA(PPHUIMEHTA A COOTBETCTBYET TEIIONPOBOIHOCTD CTAJICH.
- 20— 50 Bt/(m °C)
— 0,07 -4 Bt/(Mm°C)
— 0,007 — 0,07 Bt/(m °C)
B xakux enuHMnax n3Mmepsercs ko3hOUIUEHT TerIonpOBOAHOCTH?
Bm

_2 1
M
Bm
M’ 2pad ’
Bm .
M-2pad’
- Bm.
KoaddunmenT termonepenaun xapakTepruzyeT HHTEHCUBHOCTD MEPEIaud TETIIIOTHI:
- OT o1HOM cpenbl K IpYyroif;
- BHyTpu TBepAbIX CTEHOK;
- OT o1HOI cpefibl K APYroi uepes pa3aequTeIbHyI0 CTEHKY;
- OT )XHUIKOCTEH K TBEpABIM CTCHKAM.
Yucio @ypbe onpenenser:
- Pexxum BYOKEHUS KHUIKOCTH;
- TepMUYECKyI0 MACCUBHOCTbH TEIT;
- bespasmepHoe Bpemst Harpena;
— dwu3nyeckue mapamMeTphl BeIeCTBa.




Koo
UHOUKAMOD
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea

Ilpumep 3a0anun na pewienue 3a0au u3 npogheccuoHanbHOU 0d1aCmU:
3agava 1. Ilnockas medyHasi CTEHKa COCTOMT M3 CJIOSI OTHEMOPHOrO MaTepuasia TOJUMUHOW Si, M U

TEIUIOM30JLIMOHHOrO CJI0s TOMIUHOM Sp, M. Koo duuueHTs! TeronpoBoaHOCTH CI0EB PaBHBL: IEPBOro A, ,
Bt1/(M K), Broporo A,, Br/(m K). Temneparypa ra3oB OMbIBAaIOIIMX BHYTPEHHIOIO IOBEPXHOCTH CTEHKHU tr, C;

K03()(UIMEHT TEIUIOOTAAuYM K BHYTpeHHeH cTeHke ¢, BT/(M'K); oT HapyXHOW CTEHKH K BO3IYyXy ., ,

Bt/(m°K). IInomane cren f, M. Temneparypa Bo3ayxa, OMbIBAIOLIET0 HAPYKHIOIO TOBEPXHOCTh CTEHKH tg, °C.

HeoOxonumo onpenenurs:

a) ol11ee TernjaoBOe CONPOTUBIIEHHE OT I'a30B U Bo3AyXy - R, O6mwuii koaddunuent rermonepenaun K,
IUIOTHOCTh TEIIOBOTO IOTOKAa ( M KOJWYECTBO TEIUIOTHI (Q, TepseMoe CTEHKOM MpH TPeX BapHaHTaxX
yKa3aHHbIX B Ta0iMLE 2;

0) HaliTH TeMIiepaTypbl B CThIKE ci10eB t1, t2 ,t3 a1 Tex e BapuaHTOB;

B) [IOCTPOUTH Ul TPETHEr0 BapuaHTa rpaduku pacupeeseHusl TeMIepaTypsl B KOOpAuHaTax t-S u t-
R; cpaBHHTE C TemmepaTypaMu, MOJy4eHHBIMH aHATUTHYECKUM ITyTeM ( 110 popmyiam);

I') ONpPEAEIUTh CHIKEHHE MOTeph TEIUIa BO BTOPOM U TPEThEM BapHaHTaX IO CPAaBHEHMIO C NEPBBIM (B
npoueHTax). [lorepu npu nepom Bapuante npuHumarorcs 3a 100%;

1) pe3y/bTaThl PacYETOB MpeacTaBuTh B Buae Tabmauub! 1 (Ilpui. 1.) u caenaTh BBIBOJBI O POJIM TETIIOBOM
W30JISAIIUH [T CHIDKEHHSI TOTEPh TeIUIa Yepe3 KKy

3anaua 2. B neus ¢ mocTosHHON Temmneparypoil tad, °C, momemniaercs cTalbHON HUIMHIP AUAMETPOM
D, m. HauanbHas TemnepaTtypa metaiuia coctasiser tHay, °C KoadpuuneHT TerionpoBOAHOCTH CTaIH Acr,
Bt/(m rpan); temnoemkocts Ccp, KJDK/(Kr rpam), MIOTHOCTh PCT, Kkr/m®, Koadpduuuent temnoornaun ot
neuHslx TazoB o Ompenenuts BpeMs HarpeBa T, IO MOMEHTa JOCTIDKEHHS TEMIEPaTyphl thes, 0C
.TeMIepaTypy LEHTpPa tyesr B MOMEHT BBLAAYM MeTalja M3 mnedd. Temnopusndeckue napameTpbl CTalu:
KOO(QQHUIMEHT TEIUIONPOBOJHOCTH Acp, TETIOEMKOCTh Cgp, TUIOTHOCTB pPcr, CUYATATh HE3ABHCAIIMMH OT
TeMIIepaTyphbl.

1 2
r r==r

Paccunrarh TeMnepaTypHOeE 1oJie HEOrPaHUYEHHOTO HUJIMHAPA /Uil 3HaYeHul paauyca r=r0) 1= 3 , 3 ,
=R no popmynam u cpaBHHUTH C pacCUUTAHHBIMH Opop, Openr, tyenr M0 Muarpammam J1.B. byapuna

MeTaJIJIprI/I‘leCKaH TCIVIOTEXHUKA

OIIK-2.1

IIpoBOAUT TEXHUKO-

‘ Crucok KOHTPOJIBHBIX BOIIPOCOB:
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YKOHOMHUYECKOE 0OOCHOBAHHE U 1. Buapl TOmMBa U UX COCTaB. Y CIIOBHOE TOIUIHBO.
HKOHOMUYECKYIO OLEHKY 2. OcHOBHBIE XapaKTEPUCTUKH TOIUIMBA.
MPOEKTHBIX PELIECHUN U 3. YcrpoiicTBa aiisi CKUTAHUS TOTLIMBA.
WHKCHEPHBIX 3a7a4 4. ConeprkaHue U Mocie0BaTeIbHOCTh PACUETOB OPEHUs TOILITUBA.
5. HarpeB ayroBoii u mina3meHHbsiil. Haznauenue, o61actu 3¢ppekTuBHOTrO mpruMeHeHHs.
6. HarpeB unaykunonusiii. Haznauenue, o6nactu 3¢p(heKTUBHOTO IPUMEHEHUS
7. HarpeB 5>IEKTPOCONPOTUBICHHEM U JJICKTPOHHONy4YeBoW. HasHaduenwe, oOnactu 3¢p(HEKTHBHOTO
MPUMEHEHUS
8. Hcrosb30BaHHe BTOPUYHBIX YHEPrOpecypcoB. THITBI TEMIIOOOMEHHUKOB, UX Ha3HAUYCHUE W CPABHHUTEIbHAS
OIICHKA.
9. Marepuaibl, IpUMEHsIEMbIC B TICYaX.
10. OcHOBHBIE 3J1IEMEHTBI KOHCTPYKIIMI TI€UEH.
11. OcHOBHBIE THIIBI IJIABUIIBHBIX, HATPEBATEIbHBIX U TEPMUUYECKHUX TTEUEH.
12. OrneynopHsle MaTepuasbl, UX OCHOBHbIE CBOMCTBA.
13. Ternou3oUOHHBIE MaTepUalbl, UX OCHOBHBIEC CBOMCTBA.
14. Knaccuduxamus npoMbIIIEHHBIX EYEH.
15. BcnomorarensHoe 000py0BaHKE TIEUEH.
OIIK-2.2 [IpoBoaut oueHky mpoekTHbIX | [Ipumeps! 3anay:
pelieHnii U nHXKeHepHbIX 3a1a4, B | [Ipumep 1. Onpenenuth TemmepaTypy B LIEHTpe ciasi0a W3 MajoyriaepoAMcTOod craimu TommuHor 6=0.3Mm,
TOM YHUCJIC YKOJIOTHUECKYIO HArpeBaeMoro B METOJMWYECKOW 30HE TMEYH C MIAraroluM TOJIOM C o = 0°C 1o thos = GOOOC, ecim
TeMIrepaTrypa IpPOAYKTOB CrOpaHUs B 30HE II€YM MEHSETCS OT 800°C 10 1300°C B KOHIE 30HBI. Cpennuit
kod(urueHT TeruooTaauu npuHATH 100 Br/M*K
[Ipumep 2. Paccumrtarh pekyrnepaTop s MOAOTpPEBa BO3JAyXa Ul CIEAYIOIIMX YCIOBUW: TeMIieparypa
BO3yXa Ha BXOJE — BBIXOZe pekymeparopa: 0-450°C, Temmeparypa asiMa Ha BXoze B pekymeparop - 1050°C,
pacxo]l raza Ha oTorieHue neun B=5.46 M>/C, KOIMYECTBO IbIMa Ha BXOJC B pexymneparop V= 34.9 M/c.
CocraB A6IMOBBIX Ta30B: N,=72%, CO,=11%, H, O =17%
OIIK-2.3 AHamusupyeT U oueHusaeT | [Ipumep mpakTHUECKOro 3aJaHus
paboTOCIOCOOHOCTh TemoBoii pacuer pereHeparopa
NpeANPUITUS (rexunueckux || Bapu | Temmnep | Cpeans Bun Makcuma | Temnep | Cpennuii | Tun | Pazm | Ilpomomkure
00BEKTOB, CUCTEM U IPOLIECCOB) C || aHT aTypa s TOILJINBA JbHAs atypa | ko3ddu | Hacam | ep JbHOCTh
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Y4ETOM COLMAIIbHBIX BO31yXa | TeMIiepa TEIUIOBAs | MPOIYKT | IIMEHT KU 4Yer nepuosa,
OTrpaHUYEHUN Ha Typa Harpyska OB pacxozna KU, MUH.
BXOJIE B | IIOJOTpe neuw, CrOpaHH | BO3AyXa MM
perexep Ba MBT s Ha B
arop, C | Bo3myxa BXOJIE B | perexnepa
,C perexnep TOpe
atop, C
20 970 [Tpup.raz 46.9 1570 1.44 Kayne | 160x 9
+15% pa 160
MazyTa
25 1000 | IIpup.ra3 44 4 1520 1.46 [Terep | 120x 10
+20% ceHa 120
Ma3yTa
30 1050 | IIpup.ra3 46.0 1560 1.48 Cumen | 165x 11
+25% ca 165
MazyTa
35 1110 | [Ipup.ra3 48 1500 1.50 Bpyck | 140x 12
+30% oBast 140
Ma3yTa
40 950 [Ipup.rasz 50 1560 1.3 Kayne | 100x 9
+15% pa 100
MazyTa
45 1050 | IIpup.ra3 48.1 1490 1.34 ITerep | 120x 10
+20% cera | 120
MazyTa
50 1100 | IMpwmp.ra3 53.1 1480 1.36 Cumen | 140x 11
+25% ca 140
Ma3yTa
55 1000 | IIpup.ra3 55.5 1530 1.38 Bpyck | 100x 12
+30% osas | 100
MazyTa
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9 20 1150 | IIpup.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% cera | 140
Ma3yTa

11 30 1000 | IMpwmp.ra3 56.5 1560 1.46 Cumen | 100x 11
+25% ca 100
Ma3yTa

12 35 1050 | ITpwup.ra3 48.1 1500 1.48 Bpyck | 120x 12
+30% oBas | 120
Ma3yTa

13 40 1100 | IIpup.ra3 53.1 1560 1.50 Kayme | 140x 9
+15% pa 140
Ma3yTa

14 45 980 [Ipup.rasz 55.5 1490 1.3 ITerep | 100x 10
+20% cera | 100
Ma3yTa

15 50 950 [Ipup.rasz 58.2 1480 1.34 Cumen | 120x 11
+25% ca 120
Ma3yTa

16 20 1000 | IIpwup.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 | IMpwmp.ra3 48.1 1520 1.4 ITerep | 120x 10
+20% cea | 120
Ma3yTa

19 35 980 [Ipup.ra3 53.1 1560 1.44 Cumen | 140x 11
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+25% ca 140
MasyTa
20 40 1000 | IIpup.ra3 55.5 1500 1.46 Bpyck | 100x 12
+30% oBast 100
MazyTa
21 45 1050 | ITpwup.ras 58.2 1560 1.48 Kayne | 120x 9
+15% pa 120
Ma3yTa
22 50 1100 | IIpup.ra3 54.3 1490 1.50 ITerep | 140x 10
+20% ceHa 140
MazyTa
23 20 950 [Ipup.ra3 56.5 1480 1.3 Cumen | 100x 11
+25% ca 100
Ma3yTa
24 25 1000 | IIpup.ra3 44.4 1530 1.34 Bbpyck | 120x 12
+30% oBast 120
MazyTa
25 30 1050 | IMpwmp.ra3 46.0 1480 1.36 Kayne | 140x 9
+15% pa 140
MazyTa
OIIK-3 CnocoGeH y4acTBOBATh B YIIPaBJeHHHU NPOGecCHOHATbHOI /1esITeIbHOCTHI), HCMOJIb3Ysl 3HAHUS B 00J1ACTH MPOEKTHOI0 MEHEIKMEHTA
IIpou3BOACTBEHHBbIN MEHEeIKMEHT
OIlK-3.1 Pa3zpabarbiBaeT KOMILIEKCHI Bomnpocsl k 3a4ery:
TCXHUYCCKUX U TEXHOJIOTUICCKUX | — [Ipom3BOJICTBEHHBIC TMPOIECCHl B YEPHOM METAIUIYPIMM M OCHOBHBIC MPHUHIIUIIBI WX OpTraHU3aIluu:
pemenuii B npoecCHOHAIBHOM CIielUanu3alys, NapaieIbHOCTh, MPOMNOPIHMOHAIBHOCTh, MOTOYHOCTh, HENPEPBIBHOCTb, PUTMHUYHOCTD,
o0OiacTu 9BOIIOIIMOHHOCTb.
— CrpyKTypa U BUIbI IPOU3BOJCTBEHHBIX MPOLECCOB. IIpOCThie U CHOKHBIE TPOU3BOJACTBEHHBIE MPOIIECCHI.
«Y3KHe» MecTa MPOU3BOACTBEHHBIX MPOILIECCOB U METO/AbI UX YCTpaHeHHs. [Ipon3BoacTBEHHbIE TOTOKU U
MIPUMEHEHNE METOO0B JIOTUCTUKH JJII UX ONITUMH3AIIAH.
— «BplTankuBaromas» 1 «BbITATMBAIONIAS) CUCTEMbI OpraHU3alMK POU3BOJICTBA B YCIOBUIX MPEATPUITHSL.
— bepexnuBoe npou3BOACTBO
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—  OyHKIUS MWIaHUPOBaHUSA. METObl S3KOHOMUYECKOTO TIAHMPOBAHUS M MIPOTHO3UPOBAHMS. AJBTEPHATUBBI
¥ BBIOOD CTPATETH, BOBMOKHOCTH HCIIOJIb30BAaHHUS MAaTPUIbl BOCTOHCKOM TpymIbI.

— OyHKIUSA OpraHu3alys B3auMOJAEWUCTBUA Ha mpeanpustuu. dopMupoBaHHe CTPYKTYPbl OpraHU3alUU U
JeJIETUPOBaHUE MOJHOMOYMN. DOpMUpPOBaHUE MATPUUHBIX (IIPOEKTHBIX) OPTaHU3ALMOHHBIX CTPYKTYp B
YCIIOBHSX BHEIPEHUSI HHHOBAIIMOHHBIX Pa3paboToK.

3aganue. [Ipoxykius npennpustust N moab3yeTcs OOJIBIIUM CIIPOCOM U 3TO J1a€T BO3MOKHOCTH PYKOBOJICTBY
paccMaTpuBaTh NPOEKT YBEIHYEHHUS MPOW3BOIMTEIBFHOCTH NPEANPUATHS 32 CYET BBITYCKAa HOBOU
MPOAYKIMH yKe yepe3 Mecsll. C 3Tol 1enbio He0OX0AUMO CIIEAYIOIIEe:

1. JlonoHUTENbHBIE 3aTPaThl HA TPHOOPETEHNE IMHIUHA CTOUMOCTBIO = 425 THIC. AOII.

2. YBenuueHue 000pOTHOro KanuTaia Ha 94 ThIC. IO,

3. YBenuueHue 3KCIlyaTallMOHHbIX 3aTparT:

a) pacxojabpl Ha OIUIaTy TpyJda MepcoHana B mepBblii rox = 116 Teic. noUl. W B JdajbHeimeM OyayT
yBenMuuBaThcs Ha 10 ThIC. OJUL. €KET0/IHO;

0) mproOpeTeHNE UCXOAHOTO ChIPhs TSl JOMOJHUTEIBHOTO BhIlycKa = 137 ThIC. 1OJUI. U B JallbHEWIIeM OyayT
YBEJIMYUBATHCS 1O 3 THIC. JOJUI. HAa KaXAYI0 | ThIC. TOMOIHUTEIbLHON IPOAYKIINH;

B) IpyTUE IOMOTHUTENBHBIE €KETOAHbIE 3aTPaThl cOCTaBAT 40 ThHIC. TOJI.

4. O6beM peanu3alii HOBOUM MPOIYKIIMHU IO TOJaM COCTaBUT (THIC. IIT.):

liirog 20
2-firox 22
3drog 24
d4irog 26
SHrog 28
6-it rog 27
T rog 25

5. llena peanuzanuu npoaykiuu B 1-it rox 30 qosut. 3a eAuHUILY ¥ OyIeT €XKeroIHO yBeInunBarbes Ha 1,5
JIOJIL.

6. AMopTH3alus MPOU3BOJUTCS PaBHBIMHU JIOJISIMU B TEUEHUE BCETO CpoKa Ciryk0bl o0opynoBanus. Uepes 7
JIET PBIHOYHASI CTOUMOCTh 000pyI0BaHus cOCTaBUT 14% OT ero nepBoHaYaIbHOW CTOUMOCTH.

7. 3aTpaThl Ha TUKBUAALIMIO Yepe3 7 jieT cocTaBAT 10% OT prIHOYHOM CTOMMOCTH 000PYAOBaHUS.

8. Jlyis mprnobpereHust 000pyI0BaHMsI HEOOXOIUMO B3SITh JOJITOCPOYHBIN KPEAUT, PABHBI CTOMMOCTH
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obopynoBanus, moja 13% romoBeIX cpoKOM Ha 5 jeT. Bo3BpaT OCHOBHOI CyMMBI OCYILIECTBIISICTCS, HAUXHAS
CO BTOPOIO rofia (IJIaTeu B KOHIIE r0Jja) PaBHBIMHU IIaTEKaMU.

9. Hopma noxoxa Ha kanurtan 30%. Hanor na npu6suts 20%. CraBka npornenra (i) paBHa 21% u
paccuMThIBaeTcs o Gpopmye:

i1=a+b+ec,

IrZie a — pa3Mep BaIIOTHOIO JEMO3UTa;

b — ypoBeHb puCKa JaHHOTO MPOCKTA;

C — YpOBeHb MH(DIIAMY HAa BaJIFOTHOM pPBIHKE.

1=10+ 3 + 8 (1o ycioButo).

10. B kauecTBe npoBepsieMbIX Ha PUCK (PAaKTOPOB BHIOUPAIOTCS:

a) IOTIOJTHATEILHOE YBEIMYCHUE 0a30BbIX 00BEMOB MPOIYKIIUHU HA 1% €XeroIHo, Ha4MHAasi CO BTOPOTO T'OJa;

0) yBelIMUYEHHE IPOEKTHUPYEMOro ypoBHs nHGsiuu 10 12%;

B) POCT BEJIMYHMHBI JOTIOJHUTEIBHBIX €KETOJHBIX 3aTpat Ha 40 ThIC. TOJLI.

Onpenenuts:

1. Yucryro TMKBUAALMOHHYIO CTOMMOCTh 000pPY10BaHUS.

2. DpdeKxT oT NHBECTUIIMOHHOM, ONepalluOHHON U (PUHAHCOBOI 1€ TEIbHOCTH.

3. IloTok peanbHBIX JCHET.

4. Canpao peayibHBIX JICHET.

5. CanbJ10 HAaKOMJICHHBIX PEAJIbHBIX JICHET.

6. OcHOBHBIE TTOKa3aTeNn Y)PEKTUBHOCTH MTPOCKTA!

a) YUCTBIN MPUBEICHHBIN JJOXOI;

0) UHIEKC TOXOTHOCTH;

B) BHYTPEHHIOIO HOPMY JI0XO/IHOCTH.

7. Cnenatb BBIBOJIBI O BO3MOXKHOCTH pean3alvy IPOeKTa U pa3padoTaTh NPeyIoKEHHS 110 TTOBBIIIEHUIO €T0
3¢ (HeKTHBHOCTH.

3aganue: Ha ocHOBaHMM TaHHBIX, MPECTABIEHHBIX B Ta0IMIlE, TOCTPOITE AarpaMmy Amasymu

1. IIpoBeauTe aHaIU3 KapThl pabOTHI U BBISIBUTE ONEPALIMH, [0 BPEMEHH IMKJIA CYIIIECTBEHHO BIIMSIOLINE HA
obecrieuenne TpedyeMoro Takta 00paboTku U cOOpkH aetaneid. Bpems Takta (1MKiIa) COCTaBISIET 45
CEKYH/I.

2. YKaxuTe onepalnn, Ha KOTOPbIX HeAo3arpykeHbl padoure MecTa B Ipejiesax 3a/laHHOr0 BpeMEHH TakTa?

3. Onpenenurte COOTHOIIEHHE BUIOB PabOT MO BpPeMEHH Ha IecTol onepaiuu (B %):
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IHorepu —
He no6aBisier neHHOCT
Jlob6aBJisieT IEHHOCTDh —

L_

Homep onepanuu Ha3Banmue onepanuu Bpewms, ¢ XapakTepucTHKA BpeMeHH
1 YcraHoBKa aeTajiei
11 5 [Torepu
12 10 He noGasiisieT ieHHOCTH
13 5 He nobGasisier 11eHHOCTH
14 9 He noGaBnseT 1ieHHOCTH
15 9 He no0Gasisier 11eHHOCTH
16 10 JloGaBsieT IeHHOCTh
2 W3rortoBnenue neranei
21 6 Jlo6aBiisieT IEHHOCTh
22 9 He noGasisieT 1eHHOCTH
23 10 He no0aBisieT 1IeHHOCTh
2 4 7 [ToTepu
3 HInudoska Tpéx neranen
31 9 Jlo6aBiisieT IeHHOCTh
32 9 Jlo0OaBIseT IEHHOCTh
3.3 6 He no0aBisieT 1IeHHOCTh
34 9 Jlo0OaBIseT LIEHHOCTh
35 9 Jlo6aBiisieT IeHHOCTh
3 6 6 He noGaBisieT 11eHHOCTD
3 7 9 Jlo6aBiisieT IeHHOCTh
3 8 9 JloGaBiisieT IeHHOCTh
39 8 He noGaBisieT 11eHHOCTD
4 YcraHoBKa KoJec
41 10 He noGaBnseT 1ieHHOCTH
4 2 5 He noGasisieT 11eHHOCTh
4 3 7 JloGaBJsieT eHHOCTh
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4 4 6 He no0aBisieT IEHHOCTH
4 5 8 JlobGaBiisieT IEHHOCTh
4 6 8 Jlo0OaBiieT IEHHOCTh
5 3akperieHue KpOHIITEeHHA
o 1 10 [Totepu
52 8 Jlo0OaBiieT LIEHHOCTh
53 6 Jlo6GaBiisieT IEHHOCTh
5 4 7 Jlo0GaBiisieT IEeHHOCTh
55 5 Jlo0GaBiisieT IEHHOCTh
56 5 Jlo0OaBiieT LIEHHOCTD
57 10 Jlo06aBiisieT IEHHOCTh
6 COopka peayKkTopa
61 7 [loTepu
6 2 8 [Torepu
6 3 10 He no0aBinsieT IEHHOCTH
6 4 7 Jlo6aBiisieT IeHHOCTh
65 10 JloGaBJsieT IeHHOCTh
6 6 5 Jlo6aBiisieT IeHHOCTh
7 Cbopka Baya
71 S) [Torepu
72 7 Jlo6aBiisieT IeHHOCTh
73 5 Jlo0OaBIseT LIEHHOCTh
7 4 6 JloGaBisieT IEHHOCTH
OIIK-3.2 Mcnonssyer TPUIIAZHBIC | 34044 Hcnonb3yst cpeicTBa aBTOMAaTH3UPOBAHHOTO TTpoekTHpoBaHus nmpoBectn ABC-ananms
TpOTpaMMe 1 cpenctsa [Ipennpusitue BoiltyckaeT 8 BUAOB npoaykiuu. lleHa u romnoBoii cripoc Ha HUX yKa3aHbl B Ta0JIHUIIE.
e 1 S - - 2
I/IE)KCHepprIX Eanatf B Hena, 4 2 4 10 2 10 1 20
py0./en.

npodeccuoHanbHOM 00J1aCTH
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['onoBoit 250 2000 1000 7000 1500 2000 10000 100
crpoc, €.
Beipyuka,
py0./ron
3ananue: [IpoBectu ABC-aHanu3 u BBISIBUTH HAaMMEHEE MPUOBLILHYIO TPYIITY TOBApPOB. Pe3ynbraThl aHammsa
MOKa3bIBAIOT 3HAUMMOCTh MTPOYKLIUHU JIJIs1 KOMIIAHUH.
M Kareropuu toBapos C cieayer yaensaTh MEHbIIE BHUMAHKS MM BOOOIE OTKA3aThC OT UX peau3aliuu.
Pacnipenenenue: I'pynna A — 80% Beipyuku; ['pynna B — 15%, C -5%.
OIIK-3. 3 ObGecnieunBaer TexHonornyeckoe | 3aganue. Vcnonp3ys naHHbe U MaTepuajbl MPOU3BOJCTBEHHONW MPAKTHKHU MOCTPONTE (PAKTHUECKHU MOTOK

COITPOBOK/ICHHE
IIPOM3BOJICTBEHHBIX MPOLIECCOB

CO3JIaHMs IIEHHOCTH Ha BBIOpaHHOM mpeanpustud. Bam otuer, momumo kaptel [ICC, momkeH comepxarb
NOJpOoOHOE TEKCTOBOE OIMCAHUE IPOU3BOACTBEHHOIO Mpollecca MNPEANpPHITHs WIM Ipolecca OCHOBHOM
NesITeIbHOCTH. Barne ommcanue mporecca JODKHO cTaTh WHGOPMAIMOHHON 0a30il Juist pa3paOOTKHU KapThl
TEKYILEro MOTOKa CO3JaHMs CTOUMOCTH. B oTueT Takxe JOKHBI BOMTH:

- MEepeUeHb YCIOBHBIX 0003HAYEHHUH M CHUMBOJIOB, MCIOJNb3yeMbIX Bamu mpu pa3paboTke KapThl TEKYIIETrO
I1CC;

- anroput™ BeinoaHeHus Kaptel [ICC, coneprkaniunii KoMMeHTapuu pa3paboTunka.

MProve

NOTOK CO3JAHUSA HEHHOCTH < 'V

JIo ycTpanenus noteph

TMocrte yeTpaHeHus noTeph

YueOHasi - 03HAKOMHTEIbHAS NMPaKTHKa

OIlK-3.1 Pa3pabaTpiBaeT KOMIIIEKCHI
OO01mas XxapakTepUCTHKA METAJUTYPTHIECKOTO MPEANPHUATHS TIOTHOTO ITUKIIA
TEXHHUYECKHUX M TEXHOJIOTHICCKHX .
. . TexHOMOrnYeCKu MPOIECC KaXKI0To Mepeiesia, B TOM Yucie ¢ (PU3UKO-XUMUIECKIMH OCHOBAMHU
perieHuit B mpoheccuoHaIbHOM
METAILTYPTHYECKUX MPOIIECCOB
obnactu
OIlK-3.2 Hcnonbs3yer MpUKJIaHbIe | YKa3aTh 001Me MPUHITUIBI aBTOMATHU3AIMH TP MPOU3BOJICTBE YEPHBIX METAIIOB
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IIPOrpaMMBbI u cpencTBa | YKa3aTh IPUHIUIBI UCTIOIB30BAHUS PA3IMUHBIX MPUKIIAIHBIC IIPOTPAMMBbI TIPHU PEIICHUH 33124 B
ABTOMAaTHU3UPOBAHHOTO npodeCCHOHAIBHON 00J1aCTH 3a/1a4 B TpoeccoHaIbHON 00J1aCcTH
MIPOCKTUPOBAHUS TP PCIICHUH
WH)KEHEPHBIX 3a1a4 B
npodecCHOHATBLHON 00J1acTH
OIIK-3. 3 OOecrieunBaeT TEXHOJIOTHYECKOE

COITPOBOKIICHHE
IIPOM3BOJICTBEHHBIX MPOLIECCOB

[IpuHnun cocraBiieHuss oT4yeTa 1o y4eOHOM - 03HAKOMMTEIbHOU MPAKTHUKE.
Copneprkanue oTyeTa 1o yueOHOM - 03HaKOMHTEIbHOH NPaKTHKE

OIIK-4 Cnoco6eH mpoBOIUTH H3MepeHUus H Ha0MoaeHnst B cepe mpodeccHOHATbHOM AeATeJIbHOCTH, 00padaThIBaTh M MPEACTABISATH YKCIePHUMEHTAJIbHbIE JaHHbIE

MeTPOJ'lOFI/IH, CTaHAAPTHU3AlUA U cemel)nKauml

OIIK-4.1

Bri6upaet u npuMeHsieT METOIbI U
CpeJicTBa U3MEPEHUS ISt
OIpesieiCHUs CBOMCTB MaTEepHaIoB
W U3JIETUN N3 HUX

Ilepeuens meopemuueckux 6onpocoe K 3auemy:
[ToHsTHE M OCHOBHBIE TPOOIIEMBI METPOJIOTHH.
[TonsTHE H3MeEpeHus.

dusnueckue BETMYNHBI U UX H3MEPECHHUS.

IIIxansl U3MEPEHUN.

CucreMbl pU3NYECKUX BETUUHH.

Knaccugukanus usmepeHui.

[TpuHIMIIBI, METONIBI U METOANKHA U3MEPEHHIA.
Mertpuueckas cuctema Mep.

[Tpumepsl cucTeM enuHUT] PU3UUECKUX BEITHIUH.

10 OTHOCUTENBHBIE U JOTapUPMHUUECKUE BETUUNHBI.

11. Mexnynapoanas cuctema eauauil (CH).

12. TlonsTre u kaccuuKaus cpeicTB U3MEPEHUH.

13. Metpomnoruueckne XapakTepUCTHKH CPEJICTB H3MEPEHUH.
14. Vicnonb3oBaHue CPeICTB U3MEPEHUH.

15. HopmupoBaHHe MOTPEIIHOCTEN CPeCTB U3MEPEHUI.
16. Knaccbl To4HOCTH U UX 0003HAYCHUSI.

17. DTanoHsl ¥ UX UCIIOJIL30BAHUE.

18. [ToHsATHE MOrPEIIHOCTH U3MEPEHHH.

19. Knaccudukanus morpenHocTeil n3MepeHHH.

20. Heo0xoauMoCTh MPaBoBOro 00eCeYeH s METPOJIOTHUECKOMN 1€ TEIbHOCTH.

©CoNo~wWNE
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21. OcHoBHuble onoxkenus 3akoHa PO «O06 obecriedeHnH eMHCTBA U3MEPCHHIN.
22.T'ocynapCTBEeHHBIN METPOJIOTMUYECKUI KOHTPOIIb M HA30D.

23. KanubpoBKa cpesicTB U3MEPEHUiA.

24. OTBETCTBEHHOCTH 32 HapyIlIEHHWE 3aKOHOAATEIbCTBA [0 METPOJIOTHH.

25. MexryHapoHble OpraHu3aliy 10 METPOJIOTHH.

26. T'ocynapcTBeHHast cucteMa obecrieueHus enuuctBa usmepenuit (I'CH).

27. IloHaTre MOATBEPKIACHUS COOTBETCTBUSI.

28. IIpuHUMUIIBI TOATBEPKACHUS COOTBETCTBUSI.

29. ®opmbl NOATBEPKICHUS COOTBETCTBHSI.

OIIK-4.2

[IpoBOOUT  AKCHIEPUMEHTABHBIC
UCCIICIOBAaHUS W HCIIOJIb3YeT
OCHOBHBIC TIPUEMBI OOPabOTKH H
NpeCTaBICHUS MOJTY94EHHBIX
JTAHHBIX

Ilpumepnsle npaxmuyeckue 3a0anus 01 3auema:
1. O1eHUTH MOTPEITHOCTH KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BETUYHH.

2. HaliTu cucTeMaTH4ecKylo U CIIy4aliHyl0 COCTaBIIAIOLIME MOINPEUTHOCTH KOCBEHHOIO PE3yJIbTaTa U3MEPEHUS
CHJIBI.

3. OueHUTH NOrPEeIHOCTh U HEONPEAEIEHHOCTh PE3yJIbTaTa U3MEPEHHUS.

4. OnpeenuTh UeMy paBHO 3HAUYE€HUE U3MEPSIEMO BEIMUMHBI TPH OJHOKPATHOM U3MEPEHUU.

5. OnpeaenvTb pesynbTaTbl USMEPEHUA U NOTPELUHOCTM PE3y/1bTaTOB U3MEPEHMUI NPU MHOTOKPATHbIX NPAMbIX
N3MepeHuUsaX.

MeToabl MiCCJIeA0BAHUS MaTepUuaJI0B U NMPOLECCOB

OIIK-4.1

BriOupaer u nmpuMeHsIeT METOIbI U
CpEACTBA U3MEPEHHUS ISt
OnpesieICHUs CBOMCTB MaTepHaIoB
¥ U3JIETUN N3 HUX

Ilepeuens meopemuueckux 60npocos8 K IK3aMeHY:

— OnTnyeckas mukpockonusi. OCHOBHbIe MOHATHS — pa3pelamas cnoco0HOCTh, Mpeaes
paspelieHusi, IM(PPaKUMOHHBIN Npeaes. YCTPOHCTBO ONTHYECKOr0 MUKPOCKOIA.

—  Mukpockonusi KOMOMHAIIMOHHOIO PACCESIHAS CBeTAa — KOHCTPYKLMS, IPUMEHEHHE.

— Muxkpockonus ¢ HacbieHueM JioMuHecueHunu (STED) — koHCTpyKuMs, npuMeHeHune.

— KondoxaibHasg MUKPOCKONUA — KOHCTPYKIUS, IPHMEHEHHeE.

—  II9M. OcHoBBI NpocBeYHBaKOLIeH 31eKTPOHHONH MUKpockonnu. Koncrpyknus IT9M.
®opmupoBaHue JIy4a.

— Bo3moxxknocTu n npumenenue [IIM. O0bekThI Hccie0BaHusA. [[0CTOMHCTBA U HEIOCTATKH METO/AA
IT9M. O6aactn npumenenusi [IDM.

—  POM. ®uznueckne ocHoBbl POM. YerpoiicTtBo u padora POM.

— Texuuueckue Bo3mo:xkHocTu POM. Koncrpykuusi POM. Ilpumenenue. MPCA.
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— C3M. Ckanupywoiasi TYHHeJIbHasi MUKPOCKONHS — YCTPOiiCTBO, MPUHIMIIBI Pa00ThI, IPUMEHEHHE.

— C3M. ATOMHO-CHJIOBAsi MUKPOCKONHUS — YCTPOIMCTBO, MPUHIIUNBI PA00THI, IPUMEHEHHUE.

—  C3M. DJIeKTPOCHIOBAasE MUKPOCKOMUSI — YCTPOIMCTBO, MPUHIIUNBI PA00THI, MPUMEHEHHUE.

— C3M. MarHuTHO-CHJIOBasi MUKPOCKOINHNS — YCTPOHCTBO, IPUHIMIIBI PA00ThI, MPUMEHEHHeE.

— BbIOpaTh MeTOBI U CPEACTBA U3MEPEHHS /1JIsl ONpe/AeIeHHsl CBOWCTB MATEPHAJIOB U U3JeJIuil U3
HHX:

METOJl U3MEPEHHS TBEPIOCTH:

- I MarepraioB HU3KOU TBCPAOCTHU,

- ]I MaTepUaoB CPEIHEH TBEPIOCTH;

- U1l MaTEpUAIIOB BBICOKOW TBEPAOCTH;

- ]IS MACCUBHBIX M3IIEIUN U CJIOXKHOHN (HOpMBI;

- JIIs TOHKUX 00pa3IoB.

METO]T UCCIICIOBAHU:

- JUISL OTIpEJICIICHUS pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepHalax;

- JUTSL OIIPEJIENICHUs pa3Mepa 3epHa B YAbTPAMEIKO3EPHUCTBIX MaTepuaiax;

- JUTSL ICCIICTOBAHMSI TUCIIOKAITMOHHON CTPYKTYPBI;

— - 1JIsl HCCJIe[IOBAHUSI MUKpPOpeabeda NOBepXHOCTH

OIIK-4.2

[IpoBoguT  3KCIEpUMEHTANILHBIE
UCCIICIOBAaHUS U HCIIOJIb3YeT
OCHOBHBIE MpPHEMBI O0pPaOOTKU U
Ipe/CTaBICHUs MOJTy4EHHBIX
JAHHBIX

Ilepeuenvb meopemuueckux 60npoCcoO8 K IK3AMEHY:
—  OcCHOBBI (PM3MKH PEHTTCHOBCKOI0 M3JIy4YeHHns. B3aumoaecTBue peHTICeHOBCKHX JIy4eH ¢
BELECTBOM.
— OCHOBHBIE METO/Ibl PEHTI€HOCTPYKTYPHOT'O aHATIN3A.
— Meroast PCA — Jlays, Koccensi.
— Meroast PCA — meTon BpaleHus, MOpoIlKa.
— OCHOBHBIE METO/Ibl PEHTTEHOCIIEKTPAIBLHOr0 aHanu3a. Ob1iee ycTpoiCTBO CIIEKTPOMETPOB.
— Meroasl peHTT€HOCIIEKPAIBHOIO aHAIN3a — KAYE€CTBEHHBIN, IIOJIYKOJIMYECTBEHHBIN, KOJIMYECTBEHHBIM.
— CraTndeckne METO/Ibl ONIPEIEICHNS MEXaHUUECKUX CBOWCTB.
— JluHaMUYeCKHe METOBbI OIIPEIEICHUS MEXaHUYECKUX CBOMCTB.
— Iluxnrdeckue METObI ONPENCIICHUS MEXaHUYECKUX CBOMCTB.
— Hepaspymaromuye MeToabl KOHTPOJIS.
Onucarb METOJUKY MPOBEJIEHUS IKCIIEPUMEHTAIbHbIE HCCIIeI0BAaHUS U OCHOBHBIE PUEMBI 00paOOTKH U
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IIPEJICTaBICHUS] IOJyUYEHHBIX JaHHBIX !

- onpeienieHus Oaia 3epHa;

- OIPENEIIEHUs] AUCIIEPCHOCTH IEPIINTA;

- OIIpe/IeNIeHUs KOJIMYECTBA HEMETAJUINYECKUX BKIFOUYEHUI;
- U3MepeHue TBepaocTu o Bukkepcy;

- U3MepeHue TBepaocTu 1o Pokserty;

- U3MepeHue TBepaocTu o bpunenio;

- U3MEPEHNE MUKPOTBEPIOCTH;

- ONPEJICJIEHNE YIaPHOHN BA3KOCTH METAJIJIOB.

IlnanupoBaHue IKCIEPUMEHTA

OIlIK-4.1

BriOupaer u npuMeHsSeT METOBI U
CpeICTBA U3MEPEHUS ISl
ONPEAEIIEHUs CBOMCTB MaTEPUaIOB
U U3JIEIINI U3 HUX

Teopernueckue Bonpocs (U3 Ne 1, 2)

1. CBeneHus U3 TEOPUHU BEPOSITHOCTU M MaTEMAaTUYECKON CTaTUCTUKHU (TeHepallbHasi COBOKYITHOCTh, BBIOOPKa
CIIy4alHbIX BEJIMYMH, XapaKTEPUCTUKH BBIOOPKH).

2. Busipl I1aHUPOBaHUS MaTEMAaTUYECKOI0 ¥ (PU3HMUECKOro SKCIEPUMEHTOB, IPUHLIUIIBI TEOMETPUUYECKOTO U
(GU3HYECKOTO MOJ00UsT O0BEKTOB YIIPABIICHUS.

3. ITopsinoK MpoBEAEHUS TEKYILIETO KOHTPOJIS MPOLYKLUH.

4. IlpuHuMIBI BEIOOpAa KOHTPOIMPYEMBIX ITapaMETPOB U UX YPOBHS B CTaHAApTaX Ha METAITyPTUUECKYIO
IPOIYKIIMIO.

5. Cratuctudeckoe 000CHOBaHHE 00BbeMa BEIOOPKH MPU KOHTPOJIE y MOCTABIIMKA U TIOTPEOUTES.

6. MeTo/1bl OCTPOEHHSI KOHTPOJIBHBIX KapT.

7. O011yI0 CXEeMY YIPAaBICHUS TEXHOJIOTUYECKUM OOBEKTOM C aJIaITUBHBIM OJIOKOM.

8. Teopernueckuit MoaAX0/, MATEMAaTUYECKOE CUMYJIMPOBAaHHUE YCIOBUN SKCIIEPUMEHTA, (prU3HUeCKHit
HKCIIEPUMEHT.

9. YcnoBus nogobust pusnueckoro o0beKTa U MaTepruanbHOM KOMUH.

10. Metoas! BeiOOpa Hanbosee 3¢ HEeKTUBHON CXEMBI KCIIEpUMEHTA.

11. YcnoBus coctaBieHus IUIaHa MPOBECHNUS SKCIIEPUMEHTOB Pa3HbIX YPOBHEH (ONBITHBIN, TAOOPAaTOPHBIH,
MOJIYTIPOMBIIIEHHBIH, TPOMBIIIIEHHBIN, M3TOTOBJIEHUE OMBITHO-IIPOMBIIIUIEHHON MApTUH).

OIlK-4.2

[IpoBoauT  SKCIEpUMEHTANBLHBIE
UCCIIEIOBAaHUSI M HCHOJb3YET
OCHOBHBIE MpHEMBbl OOpPaOOTKU H
IIPEJICTaBICHHUS IIOJIYYE€HHBIX

Pemute 3a1auy u3 npodeccuonansroit oomactu: (AKP Ne 1-9)

1. ITpoBOAUTH KOPPENALIMOHHBINA U PETPECCUOHHBIN aHATU3bI, PACCUNTHIBATH KO3()(PUIIUEHTHI perpecCHOHHOTO
ypaBHeHus1 metojjoM MHK

2. HaxouTh 9KCTpeMabHOE 3HAYCHHE
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JAHHBIX

napaMerpa ONTUMHU3AIMKA B 00JACTH ompezeseHuss PYHKIUHA ¢ TPUMEHEHUEM HUTTEPAMOHHOTO MOIIaroBOTO
METO/Ia B HAIPABJICHUH TPAIUCHTA.

3. CTpOMTH BApHAHTHI MATPHUIIBI APOOHOT0 sKcepumenta trima 27, 2°2; onpenensts koddurmeHTs!
ypaBHEHHSI [T0 U3BECTHOMY allrOPUTMY: ai = (XZX;Y;)/N, ap = Zyi/n.

4. CTpouTh MaTpHILy IOJIHOTo (hAKTOPHOIO FKCHepuMeHTa Thma 2" —2%u 2% OTpeAeI AT KOAPUITUSHTHI
yYpaBHEHHUS [0 U3BECTHOMY JITOPUTMY: a; = (ZX;Yi)/n, ap = Zyi/n.

5. [IpoBOAUTH KOPPEKTHPOBKY TOYHOCTH YPABHCHHSI PETPECCHH B TCUCHHH BPEMEHU 10 MACCHBY pa3HOCTEH
MEXy (PAaKTUICCKUMHU TaHHBIMU KOHTPOJIBHOUM BBIOOPKH U PACUCTHBIMH 3HAUCHHUSIMU IO PETPECCHOHHOMY
YPABHEHUIO (Ypaxr. — Ypacu.)- ECIIH cpe/iHEE OTKIIOHEHNE MEHEE CTaTUCTUYECKOro IapaMeTpa - CTaHAapTHOTO
OTKJIOHEHUS S, TO ypaBHEHUE MPU3HAETCS aJCKBAaTHBIM. B IPOTHBHOM cllydae POBOIUTCS KOPPEKTHPOBKA
YPaBHEHUS ITyTEM MU3MEHEHHsI 3HAYEHUsI €r0 CBOOOIHOTO YaeHa: ao1 = ap -/+ X(Ypaxr. — Ypacu.)/N, TAE N — 00BEM
KOHTPOJILHOHM BBIOOPKH, 3HAK -/+ MMOKa3bIBAET, YTO, €CIIM CPEAHEE OTKIOHEHHS Ay UMEET 3HaK +/-, TO
KOPPEKTUPOBKA 3HAYCHHUS ag OYIET COOTBETCTBEHHO -/+Ay;.

6. PaccunthiBaTh KOO PHUIIMEHTHI PErPECCHOHHOTO YPaBHEHUS (110 BRIOOPKE, MPETIOKEHHON
IperoaaBaTelieM) IMOCJIe MPOBEICHUS KOPPEISIIIMOHHOTO aHAIN3a, OTCEMBAHUS HE3HAYUMBIX (DAKTOPOB U
OTIPE/ICIICHUS CBS3H 3aBUCUMBIX M HE3aBUCHMBIX ITIEPEMCHHBIX.

Y4yeOHasi - HAYYHO-HCCJIe0BaTEJbCKas padora

(moJ1yyeHue nNepBUYHBIX HABBIKOB HAYYHO-HCCJIEA0BATEIbCKOI padoThl)

OIIK-4.1

BriOupaer u nmpuMeHsIeT METOIbI U
CpEACTBA U3MEPEHHUS ISt
OnpesieICHUs CBOMCTB MaTepHaIoB
" U3JIETUN N3 HUX

OcHOBHBIE HAIpaBICHUS O PEKOHCTPYKIHUU TMPOU3BOJICTBA WM YCOBEPIIEHCTBOBAHHIO TEXHOJOTHH U HX
000CHOBaHHE.

[ToTtepu chIpbsi, MaTEpPUATIOB U MMYTH UX CHIKEHUSI.

Pacxonnbie k03¢ (PULIMEHTHI IO CHIPHIO U BCTIOMOTaTeNIbHBIM MaTepHallaM.

DHepreTudyecKue 3aTpaThl U MyTU UX CHUKEHUS.

MaTCpI/IaJ'II)HI)IG U TCIIJIOBBIC ITOTOKHU B HpOI/ISBO)ICTBe.'

OIIK-4.2

[IpoBoguT  3KCIEpUMEHTANILHBIE
UCCIIEOBAaHMSI M HCHOJb3YET
OCHOBHBIE MpHEMBl O0pPaOOTKU H
IIPEJICTaBICHHUS MIOJIyYE€HHBIX
JTAHHBIX

KOHTpOHB MMPOU3BOACTBA.

OpFaHI/I3aHI/I$I M OCYHICCTBJICHUC aHAJIUTUYCCKOT'O KOHTPOJIA.

HpaKTI/IquKa}I peain3anus CUCTCMbI YIIPABJICHUS Ka4Y€CTBOM, O6€CHC‘-II/IB3.IOH_IYIO CT3.6PIJ'IBHO€, YCTOﬁqHBOC
KauyeCTBO M3TOTaBINBACMOM 1 MOCTABIIIEMOi MMPOAYKIUH B TCUCHUEC OIIPCACIICHHOI'O I€pruoga BpEMCHU.
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OIIK-5: CmnocobeH pemaTrb HayYHO-HCCIEI0BATEJbCKHE 3aJa4d TPH  OCYIIECTBJIEHHH NPO(PecCHOHAIBHON AeATeIbHOCTH ¢ TpPUMeHeHHeM
COBPeMEHHBIX HH(POPMANIMOHHBIX TEXHOJOTUH M NPUKJIAJTHBIX ANNIAPATHO-IPOrPAMMHBIX CPeACTB

Nudpopmaruka 1 HHGOPMALMOHHbIE TEXHOJIOIMHU

OIIK-5.1 [Tpumenser nHpopMaMOHHO-
KOMMYHHUKAI[THOHHBIC TEXHOJOTHH
JUISL TIOMCKa, 00pabOTKH, aHaIu3a |
IIPEACTABJICHUS HAy4HO-
TEXHHYECKON MH(pOpMaIHH

3aganue. HaiiTu ¢ TOMOIIBIO MMOMCKOBBIX CHCTEM BBIITYCKAEMBIM COPTAMEHT METAJUIONPOAYKIIUU JJIs
ITAO «MMKy».

3aganme. B mepeuHe accopTUMeHTa IMpoKaTa MPUCYTCTByeT TpyOa, Yrojok, IHCT, JIEHTa, KpYyT,
MPOBOJIOKA, IIBEUIep, Oanka, mpoduibHas Tpybda W3 CTamu. 3aJaB yICHbHBIH BEC M TEOMETPUUYCCKUE
pasMepbl MeTajuionpokaTta (IIUpUHA, TOJIIWHA, AUAMETP, TOJIIMHA CTEHKU U T.J.), ONMPEIEIUTh Maccy
METaJJIONpoKaTa
3ajanne. B crpaso

~N Paveepas, e | Mesam | Maccans | Nnuop-rv Cromwocms
Gamno covennn, o 1w

HUKC MPEACTABJICH COPTAMCHT MCTAJUIOIIPOAYKIIUU

VS ASIE T L I L AL VLAY AL

‘
10¢ S22 | § 205

N3BecTHa cTOMMOCTDH 1 KT KaX/10i Oanku B 3aBUCUMOCTH OT KaTreropuu uzaenus: kareropus 1 — 2500 pyOieit,
kareropusi 2 — 3400 py6Osneit PaccunraTh CTOMMOCTh METAIIONPOAYKIIUN B 3aBUCIMOCTH OT
Kareropuu.
K ocHoBHBIM cnoco6am noucka undopmanuu B UHTEpHET OTHOCHAT:
— YKa3aHMe ajpeca CTPaHHUIIbI;
b. mepeaBMKEHUE MO THUIEPCCHUIKAM;
— o0OpaleHHe K MOUCKOBOM cucTeMe
— yKa3aHue HOMepa cTpaHuubl B UnTepHeT
— IlouckoBas cucrema — 370 ...
a. BeO-calT, MPEeIOCTaBISAIONINN BO3MOXXHOCTh MOMCKa nHpopMannu B HTEpHETE;
b. omHa W3 caMbIX BOCTPEOOBAHHBIX Ha TMpPaKTHKE CHUCTEMa, KOTOpas pemaer o0y mnpoliemy
nosb3oBarens VHTepHeT
C. TEXHOJOTHUsS U TMPEJOCTaBIsieMble €10 YCIyrM IO IMepechbUIKe M TMOJIYYEHHMIO SJICKTPOHHBIX
COOOIIEeHNIT
d. cucrema noucka HH(GOpMAIUH
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a
OIIK-5.2 Omnpenensier epeueHs pecypcoB u | 3aganue. Beioepure nporpaMMHoe oOecIieueHue sl 3aII0THSHHS TaOUIIbI TAHHBIX: BU]T

anmnapaTHO-IMPOrPaAMMHOTO
obecrieueHust Il UCIOJIb30BAHUS
B npodeccuoHanbHOM
JeATETbHOCTH

METaJUIONPOIYKIIUH, COPT, BEC U CTOMMOCTh. HaliTu: MeTamionpoayKiuo ¢ HaboJblIel 1eHoH; o011yo
CTOHMMOCTB BCEX U3JEIUN MeTaonpoaykuuu 1 copra

3ananme. Co3naiite Ha paboueM JrcTe TabINIly JaHHBIX O BUJIaX BBIITYCKAa€MbIX MapOK METalIa, B
KOTOPYIO 3aHOCUTCS Ha3BaHMUE, BEC U CTOMMOCTh ITpoayKuuu. Ha3Banus uznenuii BbIOupaercs us
pacKpbIBAIOIIETOCs crucka. PaccuutaTs CTOMMOCTD € YYETOM CKUAOK (€CTh CKUAKH/ HET CKUIOK).
3ananue. Beibepure mporpamMmmHoe oOecriedeHne sl CO3aHusl CTPYKTYPUPOBAHHOTO JIOKYMEHTA, B
KOTOPOM OTPaKaIOTCSI COBPEMEHHBIE TEHCHIIMH B 00JIACTH METAJUTYpPTruu

AHaJIN3 YUCI0BOH HHPOpMALHNHU

OIIK-5.1 [Tpumensier nHGOPMALIMOHHO- I[IpumepHbIe NpaKTHUYECKHE 32JaHHUS [IJIS1 JK3aMeHa:
KOMMYHHUKAIIHOHHBIE TEXHOJIOTUU | - HCHOJB3Ys (DYHKIIMIO CO3AaHUs Tpa@ruecKuX 0OBEKTOB Ha JIUCTAX U AMArpaMMax JIEKTPOHHBIX TaOJIHIl
JUTsE IoucKa, 00padoTku, ananuza u | Excel (nmuneiiuatsie rpaduku), OLEHUTH TOCTOBEPHOCTh 3HAYCHH MapaMeTpOB MacCHUBa JaHHBIX U YAATUTh
IIPEJICTaBICHUS HAyYHO- BbINA/IaI01E TOYKH.
TEXHUYECKON nH(OpMaImu

OIIK-5.2 Omnpenensier nepeueHs pecypcos U | [lepedyeHb TeopeTHYECKUX BOMPOCOB K IK3AMEHY:

anmnapaTHO-IMPOrpaMMHOI0
oOecrieyeHuss A MCIIOJIb30BAHUS
B npodeccuoHanbHOM
JeSITebHOCTH

1. YUto Ha3BIBAIOT MEAUAHON?

2. Kakue BUbI CBA3HM MEX]ly apaMeTpamMu ObIBatoT?

3. YTo Ha3bIBaIOT CTOXAaCTHUECKOH CBS3bIO?

4. Yo Ha3bIBAIOT KOBapUalueun?

5. YUto Ha3BIBAIOT KOppemsiueni?

6. [TapHasi 1 MHOKECTBEHHAast KOPPEISIIIHSA?

7. Kak onpenenuts K03 OUITMEHT KOppesIuu?

8.UucnenHoe 3HaueHne KOdphuueHTa Koppensuu?

9. Uto HaA3BIBAIOT perpeccueii?

10. [TosicHuTE TPUHIIMI METO/Ia HAMMEHBIIUX KBaJAPaTOB?

11. YpaBHeHnue perpeccuu 1 K03)PUIHEHT annpoKCUMauu?

12. YpaBuenue nunuu Tpenaa u kodhHUIUEHT anmpokcuManmn?
13. Yro HazbiBatoT kputepuem dumepa?

14. Yto HazbiBaroT kputepueM CThrosieHTa?

15. Kak BeIOJIHSETCS MPOBEPKA CTATUCTUYECKUX THUIIOTE3 HA aJJ€KBATHOCTb.

MOI[B.HI/IpOBaHI/IC nmpoueccoB 00HLEKTOB B METAJNJTYPIrun
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OIIK-5.1 [Tpumensier nHGOPMAIIMOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTUU
JUIs TIOUCKa, 00paboTKH, aHATTN3a U
NpeCTaBICHUS HAYYHO-
TEXHUYECKOH MH(OpMaIH

KonTtponbHbie BOMPOCH! 1 MPOBEACHUS TEKYIIEr0 KOHTPOJISI U UTOIOBOM

aTTecTanuy B (opme sK3ameHa

Uto Takoe MOJENb TUIA «YEPHBIN SUTUK»?

B ueM 0cOOEHHOCTE CTAaTUYECKUX MOJIETEH?

Kakune 0coOeHHOCTH UMEIOT JUHAMHYECKHE MOJIEIIH?

B yem cymHocTh coepKaTeNbHOro NOIX0/1a MPU MOCTPOSHUU MaTeMaTHYeCKOM MOIen?

OIIK-5.2 Onpenensier nepeyeHb pecypcoB U
anmnapaTHO-IPOrpaMMHOI0
o0ecrieyeHus AJIs MCIIOJIb30BaHUS
B npodeccnoHaIbHON
JeSTEIIbHOCTH

Temaruka NpakTUYECKUX 3aHATHH 110 MATEMAaTUYECKOMY MOJEINPOBAHUIO

METaJUTyprUYeCKUX MPOLECCOB

MareMaTHuecKkoe MOJEIMPOBAaHUE IMpoIecca HMCTEUYCHUS IyThsi M3 BEPXHEH KHUCIOPOTHONW (QYypMBI B
KOHBEpTEpe.

MaremaTrueckoe MOJEINPOBAHHE MIPOLIECCA OKUCIEHUS MapraHiia B KUCJIOPOAHO-KOHBEPTEPHOM IIaBKeE.
MatemaTHuecKoe MOJIeIMPOBaHuUE Npolecca ((OpMUPOBAHHS MAKPOCTPYKTYPbl HEIPEPHIBHOJIUTOMN 3arOTOBKH.

Y4yeOHas - HAy4YHO-HCCJIeI0BaTeJbCKast padora

(no.nyqelme NEPBUYHBIX HABLIKOB Hay‘lHO-HCCJIeI[OBaTeJILCKOﬁ paﬁoTbl)

OIIK-5.1 [Ipumensier naGOPMAITMOHHO-
KOMMYHHUKAITMOHHBIC TEXHOJOTHH
TSl TIOMCKa, 00pabOTKH, aHaln3a u
MIPEACTABICHUS HAyYHO-
TEXHUYECKON MHpOpMaIu

TexHONOrMsI MPOM3BOJACTBA YEpPHBIX METAUIOB M IPHUMEHSEMOro O0OpylOBaHHMs B OCHOBHBIX Ilexax
METaJUIypPTHYECKOT0 IPEAITPUATH.
[Tpuembl 00pabOTKM U CHUCTEMATU3ALMN MaTepuaa, COOPaHHOTO B YCIOBUAX MPOU3BOICTBA.

OIIK-5.2 Ornpezenser nepeyeHb pecypcoB u
anmapaTHO-IPOrPaMMHOTO
obOecrieueHus JUIsl KCIIOJIb30BAHUS
B npodeccuoHaIbHOM
JIESITENIbHOCTH

IIpuHIUIIBI TOMCKA ¢ HAYYHO-TEXHUYECKON U MAaTCHTHOU JINTEPATyphl 110 TEME UHIAUBUIYAIBHOIO 3aJlaHus Ha
IIPaKTHKY.

Oransl NOJrOTOBKHM OTYETa MO MPAaKTHKE Ha OCHOBE JIMUTEPATYPHBIX MICTOUHUKOB U MaTepHaja, COOpaHHOTo Ha
MPEATNPUATHH.

ITpuHIMIIBI IPOBEICHUS aHAIIM3A PE3YIbTaTOB IPAKTUKHU.

OIIK-6. Cioco6en MpUHUMATH 000CHOBAHHbIE
TEXHHYEeCKHE CPeICTBA M TEXHOJIOTHH

TeXHUYEeCKHe PelleHUs1 B NPo(decCHoHAIBHOM 1eATeJIbHOCTH, BLIONPATh 3¢ eKTUBHBbIE U 0e30IacHbIe

Be3onacHocThb Ku3HeAeATEILHOCTH

OIIK-6.1 Omnpenensier nepeyeHb
000py/IOBaHUS Ha TIPOU3BOJICTBE U
B JabopaTopuu, oOecreunBaroIiee
0e301acHoe MoyyueHue u

IlepeyeHb TEOpeTHYECKHX BONPOCOB K IK3AMEHY:

1. Muxkpoxnumar. JlelicTBue napaMeTpoB MHUKpPOKJIMMAara Ha 4enoBeka. HopmupoBanue mnapamMeTpoB
Mukpokinumara. HopmupoBanue TerioBoro oOmydeHus. CrnocoObl HOpMaidM3alMd  MHMKpOKJIUMAaTa
IPOM3BOJICTBEHHBIX OMEIEHHH. 3al1iTa OT TeIJI0BOTr0 00JIyYeHHUS.
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UCCJIeI0BAaHNE MaTepUaIioB U
U3JeINI U3 HUX

2. Ilpombimennas BuOpanus. KonndyecTBeHHBbIE XapakTepuCTUKM BUOpaumu. J[leiictBue BuOpammu Ha
OpraHH3M 4YeJioBeKa. 3aliuTa oT BUOpauu

3. Ilpon3BOJCTBEHHOE OCBEIIEHHE. XapaKTEPUCTUKU OCBEIICHUs. Bubl NpOM3BOACTBEHHOIO OCBEILEHUS.
HopMmupoBanue mpou3BOACTBEHHOTO OCBEUICHMS. Y CTPOWCTBO U OOCITYKMBAaHHUE CHUCTEM HCKYCCTBEHHOTO
OCBEILIEHUS.

4. XapakTepHCTHKa HOHM3UPYIOIIMX H3JIydeHHIl. buosornueckoe NeHCTBUE HOHUBHPYIOUIUX H3ITYYEHUH.
3amuTa OT HOHU3UPYIOIUX U3ITYYEHUH.

5. DNeKTpOMarHuTHbIE MOJS MPOMBILIIEHHON YacTOThl. IlocTOssHHBIE MarHUTHBIE MOJSA. DJIEKTPOMAarHUTHbIE
10JISL PAInOYacTOT. 3alUTa OT 3JEKTPOMAarHUTHBIX MOJIEH.

6. Cratnueckoe 3nekTpuyecTBO. CpencTBa 3alIUThl OT CTATUYECKOT0 3JIEKTPUUECTBA.

IIpumepHbIe NpaKTHUYECKHE 3aJAHUA:

3aganue Ne 1

Ompenenure KEO (%) ecnu ocBeleHHOCTh B JTaHHOW TOYKEe MomenieHusi coctasisier 2001k, HapyxHas
ocsenieHHOCTh - 100001k.

3ananue Ne 2

Ha ckosbko ki1accoB noapaziensitoTcs yCiuoBus Tpyaa?

A3

b.4

B.2

I.1

3ananue Ne 3

HToroBslii kiacc (IoAKJIacc) YCIOBUN TpyAa Ha pabodyeM MeCTe YCTaHABIIMBAIOT .....

A. o Haubosee BBICOKOMY Kjaccy (TMOAKJIACCY) BPEIHOCTH U (MJIM) ONACHOCTU OJHOTO U3 MMEIOLIMXCS Ha
paboyem MecTe BpeIHbIX U (UJIM) ONacHBIX (PaKTOpPOB

b. mo camomy HHM3KOMY Kiaccy (MOJKJAccy) BPEIHOCTHM M (MJIM) OMACHOCTH OJHOTO W3 UMEIOIIUXCS Ha
paboueM MecTe BPEIHBIX U (UJIM) ONAcHBIX (PAKTOPOB.

B. 110 npo1ieHTHOMY COOTHOILIEHUIO

I'. mo o6ecneuennoctu CU3

3ananue Ne 4

Omnpenenure cyMMapHbIi YpOBEHb 3BYKOBOTO JaBJEHMSI B TMOMEUICHHH, B KOTOPOM YCTaHOBJIEHBI YEThIpe
paboTaroUIMX UCTOUYHUKA CO CIEAYIOIIUMHU YPOBHSIMH 3BYKOBOT'O JJaBJICHUS:

lucrounuk — 67nb
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2 uctouHuk — 781b
3 ucTouHUK — 651b
4 pucTouHuk — 651b.
3amanue Ne 5
Onpenenute CKOPOCTh JABIKEHUS BO3yXa Ha pabodyeM MeCTe, UCIOJIb3Yys TEPMOAHEMOMETP (MU YalleUHbIH
AHEMOMET)), M YCTAHOBHUTE COOTBETCTBUE ()aKTUYECKOTO 3HAUCHUS TPeOyEeMbIM HOPMaM.

OIIK-6.2 OueHuBaeT o kputepusiM | [lepeueHb TeopeTHYECKUX BOMPOCOB K IK3aMeEHY:

TexHoJIorM4eckuii  mpouecc B | 1. DproHomuueckue ocHoBbl BXK]I. IIpodeccnonanpHas NpUromHOCTh YeioBeKka. [IpuuuHBI OMMOOK U

npodecCHOHATBPHON  00JIacTH ¢
TOYKH 3pCeHUsl 0e30HacHOCTH |
3¢ (HEeKTHBHOCTH

HapyIICHUH YeI0BeKa B IpoLecce Tpya.

2. [IpousBocTBeHHAs cpefia U yCIoBuUs Tpyaa. TspKecTh U HaNmpsHKEHHOCTh Tpya

KommexkcHoe 3a1anne:

[To xaxxomy akTopy YCTAaHOBHUTH KJIACC YCIOBHI TpyJa Ha paboueM MECTe MO MPEICTaBICHHBIM TaHHBIM:

XHUMHYECKOE BEIIECTBO 1 ero (haKTHIECKast KOHIICHTPALIHS, MI/M" Kucnora cepnas
2,4
DHeprosarparsl, Bt 270
Temnepatypa Bo3nyxa, °C 18
OTHOCHUTENbHASA BIAXKHOCTE, %0 40
CKOpOCTh TBM)KEHUS BO3ITyXa, M/C 0,3
[ITym (3KBMBaJICHTHBIM YpPOBEHB 3BYKa), 1BA 75
BuOpanust nokanbHas, 5KBUBAJICHTHBIN KOPPEKTUPOBAHHBIN YpOBEHb -
BUOpoycKkopeHus, 1b
BuOpanust o61masi, 5KkBUBaJI€HTHBINA KOPPEKTUPOBAHHBIN YPOBEHb 90
BUOpoycKopeHus, ab, ocb Z
OCBeIIEeHHOCTD, JIK / pa3psaa ¥ TOoJapa3ps 3pUTEIbHON padoThl (MCKYCCTBEHHOE 100
OCBEIIICHHE) Vo
OnexkTpuueckue TMojis NOpoMblluieHHONM dvactotel S50 I'm Bpems, u / 8/5
HanpsixeHHocTs, KB/M
Macca mogHMMaeMoro W ImepemeniaeMoro rpysa BpyuHyio, kr (Ilomsem u 7
nepeMenieHe TSKeCTH IIOCTOSIHHO B TedeHHe pabodero [HA (CMEHBI)
(myxunHa) (6onee 2 pa3 B yac)
HanpspkeHHocTh TpynoBoro mporecca (Yuciao mpon3BOACTBEHHBIX OOBEKTOB 6
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| 0JTHOBPEMEHHOT'0 HAOJIOCHNUS, €]1)
YcTaHOBUTH OOLIYIO OIIEHKY YCIIOBUH Tpy/ia ¢ y4ETOM KOMIUIEKCHOTO BO3CHCTBUS BPEIHBIX U (MJIHM) OMACHBIX
(baKTOpOB, TSHKECTH U HANIPSDKEHHOCTH TPY/AA.

OCHOBBI METAJLTYPru4ecKOro Nponu3BoACTBA

OIIK-6.1

Omnpenensier nepeueHb
000pyIoBaHUs HAa TIPOU3BOJICTBE U
B JabopaTopuu, odecreurnBaromiee
0e30macHoe MOJy4YeHUEe U
UCCJIEIOBAaHHE MAaTEPUAJIOB U
W3AEJIUN U3 HUX

Ilepeuens TeopeTHUYECKHX BONPOCOB K IK3aMEHY:
—Poub 4epHBIX METAIIIOB B c(pepe YemoBeueCKon AeITebHOCTH
—Yto Takoe uyryn?
—OO0m1as cxema NpoU3BOACTBA YEPHBIX METAIIJIOB.
—OCHOBHOE pa3nuyue YyryHa U CTaiu?
—UYro Takoe cranb?
—Kaxkue craneniaBuiibHbIE arperaTbl MOTYT UCIIOJIB30BATHCA JUISI BHITUIABKHU CTAU?
—HazoBuTe NIMXTOBBIE MAaTEPUATIbl, KOTOPBIE UCTIOIB3YIOTCS MPH BBIMIABKE CTAIH B KUCIOPOAHOM
KOHBeEpTepe.
—HazoBuTe mmMxTOBBIE MaTEpHAIIBI, KOTOPHIE CHIOIB3YIOTCS TIPU TPOU3BOICTBE ATFOMUHUS, MEJTH, HUKEIIS.
—Kaxkwue arperatsl UCTIONB3YIOT P MPOU3BOICTBE IIBETHBIX METAIOB?
—B yem oCHOBHBIE OTIIMYHS METAILTYPTUH YEPHBIX U [IBETHBIX METAJUIOB?
—Cnoco0bI TOATOTOBKU Py K JOMEHHOH 1iaBke. Ha3zHaueHne u XapaKkTepuCcTHKa CIIOCOO0B OKYCKOBaHUS
KeJe30pyTHBIX MaTepUAIOB.
—CyIIHOCTP arJoMepalmoHHOTO MpoIiecca.
—O06opynoBanue Jj1si TPOU3BOICTBA OKYCKOBAHHOTO CHIPHS
—O06opynoBanue 11t TPOU3BOACTBA UYT'yHA.
—O06opynoBanue JjIsl TPOU3BOICTBA CTAJIH.
—O06opynoBanue sl pa3IuBKH YyTyHa
—OO01ee yCTpOHCTBO U COCTaB KOMITJIEKCA TOMEHHOM TEUH.
—Hapucyiite cxemy npoduiis KUCIOPOAHOTO KOHBEpTEPA
—Ilepeunciaure ocHOoBHBIE pasHOBUIHOCTH MHII3.
Ilpakmuueckue 3a0anus:
—OTPEJEIUTh OKUCIUTEIbHYIO CITOCOOHOCTH arjiomepara, coaepsxkamiero 60 % Feoobm u 15 % FeO.
—OIpeIeINTh OKUCIUTENbHYIO CIIOCOOHOCTh OKaIHHbI, coaepxatueit 70 % Feobur u 73 % FeO.
—CKOJIbKO W3BecTH, conaepxkamiein 85 % CaO, morpebyercs mis onwiakoBanust 0,7 % Si B 300 T >Kuakoro




Koo

Hnouxamop oocmudicenus

MHOUKamOp KomMnemeHnyuu OueHOliHble cpe()cmea
a
MeTaJljla, €CJIM OCHOBHOCTH IIIaka-3,5 ?
—Ha CKOJIbKO TIOBBICUTCSI OCHOBHOCTH IIlJIaKa, eciiu K 35 T nutaka, conepskariero 43 % CaO u 13 % Si02
n00aBuTh 7 T U3BecTH, coaepxkamei 87 % CaO u 2 % SiO2 ?
OIIK-6.2 OueHuBaer 1o kpurepusaM | Ilepeuens meopemuueckux 60npocos K IK3AMeHy:
TEXHOJIOTMYECKUH  mpouecc B | —TpeGoBaHus K MPoheCCHOHATBLHOMN AeITENbHOCTH PAOOTHUKOB YEPHON META/UTypPTrUH

npoeCCHOHAIBHONW ~ 00JIacTH ¢
TOYKM 3peHUs OEe30MacHOCTH U
a3 pexTuBHOCTH

— OxapaxkTepu3oBaTh XMMHYECKHUI COCTAB JKeJIe3HbIX PY/I.
—  O003HaYNTH TPeOOBaHUS K KAYeCTBY KeJIe3HbIX PYA U He00X0AUMOCTh NOATOTOBKH MX K JIOMEHHOI
IIABKE;

—KnaccuduumpoBath TUIIBI )KENE3HBIX PY IO Py1000pa3yromeMy MUHEpaITy

—OcHoBHEBIC TpeOOBaHUs OE30MMACHOCTH MTPH IMPOU3BOJICTBE UyT'YHA.

—OcHoBHBIC TpeOOBaHUs OE30IMACHOCTH MPH MPOU3BOJICTBE CTAIIN

—OcHoBHEBIC TpeOOBaHUs OE30MMACHOCTH ITPH IMPOU3BOJICTBE arjioMepara

—Kakue npenmyIiiecTBa UMeeT HeNpepbIBHAS Pa3IMBKA CTAIU TIEPE1 PA3IMBKON B U3JI0KHUIIBI?

—CpaBHUTH TEXHUKO-DKOHOMHYECKHE TMoKa3aTenu paboTsl qoMeHHbIX meuedt Ne (¢ B3Y) u Ne 4 (konycHoe
3arpy304HOe yCTPOUCTBO)

—OnucaTh TEXHOJIOTUUECKHH MPOIECC TPOU3BOICTBA UYT'YHA, YKa3aTh KpUTEpUH dPPEKTUBHOCTH

—OnucaTth TEXHOIOTUUECKHI MPOIECC TPOU3BOICTBA CTANIU, yKa3aTh KPUTEPHUH 2PHEKTUBHOCTH

—OnucaTh TEXHOJIOTUUECKHH MPOIECC MPOU3BOICTBA arjloMepara, yKkazarh KpuTepun 3PpGeKTuBHOCTH

Ilpakmuueckue 3a0anus:

—OrnpeenTh OKUCIUTENBbHYIO CITIOCOOHOCTh OKalluHbI, coepkaieit 70 % Feobmr u 73 % FeO.

—Cxonpko u3BectH, conepxkaieit 85 % CaO, norpedyercs mns omnakosanus 0,7 % Si B 300 T xuakoro
MeTaJljla, €CJIM OCHOBHOCTH IIlTaKa-3,5?

Ha cKO/bKO MOBbICUTCSA OCHOBHOCTb LUAAKA, ec/v K 35 T Wwaka, cogepawero 43 % CaO n 13 % SiO2 gobasutb 7 T

n3BecTu, cogepxawen 87 % CaO n 2 % Si02?

OIIK-7: Crioco0eH aHAJIM3UPOBATh, COCTABJISITH U IPUMEHATH TEXHUYECKYI0 JOKYMEHTAIUIO, CBA3AHHYIO ¢ MPO(eCcCHOHAJILHOM 1eATeJIbHOCTHIO, B
COOTBETCTBMH C AeHCTBYIIIUMU HOPMATHBHBIMHU JOKYMEHTAMH METAUIYPIHYECKOH OTPAC/IH

HauepraTe/jbHasi reOMeTPHsl H KOMIIbIOTEPHAs TpauKa

OIIK-7.1

VYuyacTByeT B pa3zpaboTke
TEXHUYECKON U HOPMATUBHOU

BOIIPOCHI JJIA ITOATOTOBKU K 3AYETY
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JOKYMEHTAIIUH, CBSI3AHHOM C Pe3b0oBble coeuHeHns. DneMeHTHl pe3b0bl. Tunsl pe3bd. M300paxenue u 0003HaueHHE PE3bOBI.
npodeccHoHaIbHON Caapuble coequHeHus. TUIBI CBapHBIX coenHeHni. M300paskeHre u 0003Ha4eHNE UX Ha YEPTEXKeE.
ACATCIIEHOCTRIO COopoYHBI yepTex, YepTex 001Iero Bua. Y CIIOBHOCTH U YIPOILEHUs NpH BbimoixHeHun CY.
OIIK-7.2 Brnaneer HaBbIKaMM TIPUMEHEHUS

CTaH/IapTOB, HOPM U TMPaBUI B
METaJTypruuecKoil oTpaciu

OcobennocTr n300pakeHuss Ha COOPOYHOM UEPTEKE COSAMHEHUI CTaHAAPTHBIMU U3ICTUSIMH.
Crangaprabie nznenus. CoequHeHHs] 00JITOBOE, BUHTOBOE, INMUAJICYHOE.
I'OCT 2.401-68. Cneunudukanus. Pazgenst cnenuduxanuu. [lopsnok coctaBieHusl.
OCKHU3UPOBAHUE MAIIMHOCTPOUTENBHBIX JleTaneil. Bpibop kosnmyectBa wuzoOpaxeHuid. OcobeHHOCTH
1300pakeHUs OT/ENbHBIX JeTalleH.
KomnbsrotepHas rpaduka. BeimonHenne ueprexeii cpeacTBamMu KomibioTepHoit rpaduku u CAIIP.
KommnberotepHas rpaduka. BeimonHenne ueprexeii cpeacTBaMu KomibiotepHoit rpaduku u CAIIP.
OcHOBHBIE METO/IbI U KOMaH/Ibl CO3/IaHUS TPEXMEPHOI MOJIENIN U MOJIYYEHHE YepTexka.
KomnbrotepHast rpaduka. BreimomHenne depTexxeil cpenctBamu KommbloTepHoi rpaduku u CAIIP.
OcHoBHbIE METO/IBI U KOMaH bl peiakTUpoBaHus yeptexeil u 3D moxeneil.

[TpuMepHbIe TpakTUYECKHUE 3aaHUs:
[To maAMBUyanbHBIM BapuaHTaM co3aaTth 3D monenu aeraneit aneBatopa, co3aath 3D cOopky anmeBaropa.

Q4

Coznath COOPOYHBIN YEPTEX U CTICHMPUKAINIO DJIeBATOpPa.
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03060000
Inebamop

s

[To cObopounomy yepTexy (pacredarars Ha Jiucte popmaTta A3) paspaboTaTh pabouue YepTeku 3 AeTaneit
(ykaspiBaeTcs mpernojaBareneM).Pa3mepsl geraneii ciieyeT onpeaessiTh Mo COOPOYHOMY YEPTEXKY C YUETOM

Maciirada, yKka3aHHOTO B OCHOBHOMW HAJIUCH COOPOYHOTO YepPTExKaA.

Jleranu MammH

OIIK-7.1

VYyacTByeT B pazpaboTke
TEXHUYECKON U HOPMaTUBHOU
JIOKYMEHTAIlH, CBSI3aHHOM ¢
npodeCCHOHATIBHON
JESITEIIBHOCTBIO

OIIK-7.2

Bnaz[eeT HaBbIKaMW TIPUMCHCHHA

- HepequL TCOPCTUUICCKHUX BOIIPOCOB K 3K3aMCHY:

- FeOMeTpnqecxne mapamMeTpbl, KHHEMAaTHY€¢CKHUE M1 CUJIOBbI€ COOTHOIICHUA BO (l)pI/IKI.[I/IOHHbIX

nepeaayax
— Ha3naueHue, KOHCTPYKIIHS U MaTepUaibl BAJIOB U OCEU
— Hunmunaapuyeckas ¢GpUKIMOHHAsS Tepenada. Y CTpOMCTBO,
COOTHOUICHUS

OCHOBHOC TCOMCTPUUCCKHEC U CHIIOBLIC
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CTaH/IapTOB, HOPM U TMPaBUI B
METaJTypruuecKoil oTpacin

Kpurepruu paboTocrnocoOOHOCTH U pacyeT BaJloB U Ocei

Pacuer Ha MPOYHOCTH HUIMHIPUYECKON (PPUKLIMOHHON Mepeaadn

Pacuer oceii Ha cTaTUYECKYIO IPOYHOCTH

Konundeckas GppukironHas nepeaada. Y CTPOMCTBO M OCHOBHBIC TEOMETPUUYECKUE COOTHOIICHHS
[TpuOnaM>KeHHBIN pacyeT BajloB HA IPOYHOCTh

Pacyer Ha IPOYHOCTH KOHUYECKON (PPUKIIMOHHON Iepeiaun

VY TO4YHEHHBII pacueT BajloB (0ceil) Ha YCTaIOCTHYIO TPOYHOCTb

Knaccugukanus 3youaTsix nepenay

Pacyer oceii 1 BajOB Ha KECTKOCTh

OCHOBHBIE 3JIEMEHTHI 3yOUaTOl MepeiavH.

[IInmoHouHble M HUIMIEBBIE coequHeHMs. Ha3HaueHue M KpaTkas XapaKT€pUCTHKa OCHOBHBIX THIIOB,
JIOCTOMHCTBA U HEJIOCTATKH, 00J1aCTh IPUMEHEHHUS IMOHOYHBIX U IUIULEBBIX COEIMHEHUN

OcHoBHas Teopema 3y0uaroro 3anerieHus. [loHATHS 0 MMHUM U Tomioce 3aneruieHus. [lpogumupoanne
3yObeB

Pacyer Ha IPOYHOCTH NPU3MATUYECKUX IITIOHOYHBIX COETUHEHUN

Buner paspymennii 3yoneB

Pacyer Ha IPOYHOCTH NPSIMOOOYHBIX IUTMIIEBBIX (3yOUaThIX) COEAMHEHUN

[MunuHapuyeckue nNpsiMo3yoble iepeaun. Y CTpOMCTBO U OCHOBHBIE TEOMETPUUYECKNE COOTHOLICHUS
Pacuet 3yObeB IUIUHAPUUECKON MPSMO3Y00ii Tepeiaun Ha U3rud

CoenuHenue aeraneil ¢ rapaHTUPOBAHHBIM HATATOM

ItudToBbie U NpodUILHBIE COETUHEHUS

PacueT uunuHpuyeckoil mpsiMo3yooi nepeauu Ha KOHTAaKTHYIO IPOYHOCTh

Ha3nauenue, THmbl, 001acTh NPUMEHEHUS, PA3HOBUAHOCTH KOHCTPYKLUH MOALIMITHUKOB CKOJBKEHHUS U
MOJANATHUKOB, IPUMEHSEMbIE MaTEPUAIIBI

[TocnenoBarenbHOCTh IPOEKTHOTO pacyeTa IMINHIPUUYECKON NpsAMo3y0oit nepeaaun

Y c0BHBIN pacyeT MOJAUINITHIUKOB CKOJIBKEHHUS U MOJISTHUKOB

[Munuaapuyeckue Koco3yOble M LIEBPOHHBIE 3yOuaThle Teperadd. YCTPOMCTBO M OCHOBHBIE
TE€OMETPUUYECKHUE U CHIJIOBBIE COOTHOILIEHUS

Kputepun paboTocriocoOHOCTH U pacyeT BajloB U ocei

Pacyer 3yObeB IMJIMHIPUYECKOM KOCO3yOOH U IIEBPOHHOM nepeaay Ha U3rud
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Pabora MNOAIIHUITHUKOB CKOJIBXXCHUSA B YCIIOBHUAX TPCHHA CO CMA30YHBIM MATCPpHAJIOM U IOHATUC 06 ux
pacuere

Pacyer nunuHapruueckoi K0co3yOoi U IIEBPOHHOM Mepeaul Ha KOHTaKTHYIO IPOYHOCTh

L

[Mommunuuky kauenus. Knaccugukanus u 001acTe NpUMEHEHUS

[TocnenoBarenbHOCTh IPOSKTHOI'O pacyeTa HUIMHAPUYECKON KOco3y0oil nepeaaun

CpaBHUTENbHAS XapaKTEPUCTUKA TOJIIUITHUKOB KAUEHUS U CKOJIbKECHMUS
Konunueckue 3y6uarpie nepeaayu. Y CTpoHCTBO U OCHOBHBIE T€OMETPUUYECKUE U CUIIOBBIE COOTHOLICHHMSI
Metoauka nonoopa NOAMIUITHUKOB KaUeHHs

Pacuyer 3y0beB npsiMo3y00ii KOHMYECKOI NMepeJayu HA U3rud

Cnoco0bl TNOBBINIEHHUS] /I0JTOBEYHOCTHM M HA/IeKHOCTH NMOAILIUIIHUKOBBIX Y3JI0B

Pacuer koHHYeCcKHX NPSIMO3YObIX Nepeaady HA KOHTAKTHYIO IPOYHOCTH

IInanerapHble 3y0uaTbie nepegaqyu. Y CTPOMCTBO NepeJadyu U pacyeT Ha MPOYHOCTh
IToAmUITHUKOBBIE Y3IIbI

ITocsienoBaTeIbHOCTH MPOEKTHOI0 PacyeTa KOHNYECKOH 3y0uaTon
CmasbiBaHHE NOJUIMITHUKOB Ka4€HUs
3ybuatble nepenauu c 3amenieHneM HoBukoBa. Y cTpoiicTBO, OCHOBHBIE T€OMETPUYECKHE COOTHOILICHUS
VYII0THEHUS B IOALUITHUKOBBIX y3J1aX
Pacuer nepenauu ¢ 3anemienneM HoBUKOBa Ha KOHTaKTHYIO IIPOYHOCTD
Kectkue (rmyxue) MyQpTs

Ilpumep 3a0anus Kypcoeozo npoekma
CnpoeKkTHpPOBATH NPHUBO/I LIEMIHOI'0 TPAHCIOPTEpa
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Paspaborars:

OO0mwmit BUJ peyKTopa.

Paboune uepTexu neraneit BEQOMoOro Baia.
PaGounii uepTex kaprepa.

Criermudukarmro

HcxonaHbie JaHHBIE:

1. DnexkTpoaBUraTenb

2. Mydrta ynpyras

3 Penykrop uepBsiuHbIi AByXcTyneH4aTslii/Ipumep
Kypco6020 npoekma

CnpoexkTHpOBaTH NPHUBO/I LIEMTHOT0 TPAHCIIOPTEPa
PaspaboraTts:

OO06mwmii B peayKTopa.

Pabouue ueptexxu aerasneil Be1oMoro Bana.
Pabouwnii ueprex xkaprepa.

Crenudukariuio

HcxonHble faHHBIE:

1. DnexTpoaBUrarTensb

2. Mydrta ynpyras

3 PenykTop uepBsUHbIN IBYXCTYNEHYATHIN

4. Mydra 3y6uaras

5. 3Be3104KHu

6. Pama (rutuTa)

Cpoxk ciryx0s1 4 ros1a; Pabota B 3 cMeHBI t-mar 1iemnu; Z-uncio 3yobeB 3Be Sp=0.2*S;; P=S;-S,

4. Mydra 3ybuaras

5. 3Be310UKH

6. Pama (mmuTa)

Cpoxk ciyx0b1 4 rona; Pabota B 3 cMeHsI t-mmar niemnu; Z-uncio 3yobeB 3Be S5p=0.2*S1; P=S;-S;

Hpaxmuuecxoe 3a0anue K IK3AMEHAUUOHHOMY 6uﬂemy

3a0aHUA




Koo
UHOUKAMOD
a

Hnouxamop oocmudicenus
KOMnemenyuu

Oyenoynvle cpedcmea

Paccuurats CBApHOC COCAMHCHUC JINCTA

IL/ i

B e

Hpakmuqeame camocmosmesbHoe 3a0anue
BremoaHuTh OCKHU3HYIO KOMIIOHOBKY OAHOCTYIICHYATOT'O TOPHU30HTAIIBHOTO HUJIMHAPUICCKOTO KOCO3Y6OFO
PEAYKTOpa 06mero HasHA4YCHU:A JJIA IIPpUBOAA I'aJITOBOYHOI'O 6apa6aHa
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MetpoJsiorusi, CTAHAAPTU3ANNA U cepTHPUKATNS

OIIK-7.1

VYuacTByeT B pa3zpaboTke
TEXHUYECKOW U HOPMATUBHOU
JIOKYMEHTAIlUH, CBSI3aHHOM C
npodeCCHOHATBHON
JIeSITEILHOCTBIO

Ilepeuens meopemuueckux 60npocog K 3auemy:

— llenu crannapTU3aLyH.

— IIpyHIMIEBI CTaHIAPTU3ALNH.

— Opranuzanus paboT 10 CTaHIapTU3AIIHIH.

— JlokyMeHTBI B 00J1aCTH CTaHJapTHU3ALUH.

— Buasl crangaptos.

— Texuuueckue ycnosusi. HazHauenue, mpumMeHeHne U pa3paboTka TEXHUYECKUX YCIOBUH.
— [IpumeHeHne JOKYMEHTOB B 00JIaCTH CTaHIapTU3AIINH.

— Mexnaynapoanast opranuzanus o cranaaptusanuu (MCO).
— MexaynapoaHas sneKTporexHuueckas komuccus (MOK).
— OOmieeBponeiickue oOpraHu3aiyy Mo CTaHJaPTU3AINH.

— JlexnapupoBaHue MPOTYKIIUH.

— J106poBOIBHOE MOATBEPKICHUE COOTBETCTBHSL.

— O06s13aTeNnbHOE OATBEPIKICHHE COOTBETCTBUS.

— Ceptudukanus cucreM o0ecrieueHrs KauecTna.




Koo

Hnouxamop oocmudicenus

uHOuz;amop KoMnemenyuu Oyenounvle cpeocmea
— 3akoH PO «O 3ammre npaB noTpeOUTENEH».
— 3akoH PO «O ceprudukanuy mpoayKIuu U yCIyT».
— [IpuHIMTIBL, TpaBUIIA U TOPSAAOK MIPOBEACHUS CEPTU(PUKALINN TTPOTYKIIHH.
— AKKpeIHTAaIs OPraHoB M0 CEPTH(PHUKAINN 1 UCIBITATEIbHBIX J1a00paTopuil.
3HaKHU COOTBETCTBUSL.
OIIK-7.2 Bnageer naBbikamu npumenenus | IIpumepnsie npakmuueckue 3a0anus 014 3auema:

CTaHJapTOB, HOPM M MpaBWI B
METaJUIyPrHYECKON OTpACIN

1. Haiitu u pacmmgpoBath KOA MPOAYKIIUH 110 OOIMIEPOCCUHCKUM KIIAaCCH(PHUKATOPaM.

2. OnpenenuTh MPUHAMISIKHOCTh CTaHAAPTA K KATETOPUU U BHITY.

3. Onpenenutb CTPYKTYPHBIC AJIEMEHTBI CTaHapTa.

4. BriOpath 1 000CHOBAThH CXEMY CePTH(PUKALINHN IS METALTYPTUYECKON MPOTYKITUH.

5. OdopmMuth cepTuduKar COOTBETCTBUS HA TOBAPHI, B OTHOIIEHUU KOTOPBIX YCTAHOBJICHO TPeOOBaHHE O
MPOXOXKACHUU TIPOLEAYPHI 00s3aTeIbHOM cepTU(UKAITIH.

6. OdopMuUTh TOOPOBOJIBHEIHN CePTHU(HUKAT COOTBETCTBHS.

Y4eOHas - 03HAKOMHTEIbHAs NIPAKTUKA

OIIK-7.1 VYyacTtByer B pazpaboTke Buapl TexHuueckoil 1 HOpMaTUBHON JOKYMEHTAIMK B 00J1aCTH MPOU3BOCTBA YEPHBIX METAJIIOB
TEXHUYECKON U HOPMAaTUBHOM IToHsATHE TEXHOJIOTHYECKOW HHCTPYKIIUN
JIOKYMEHTAIUHU, CBA3aHHOM C IlonsATHE MapOYHHKA CTAJIEH
npoQeCcCHOHATBHON ITonsiTHE MacopTa MiIaBoK
JEATEIbHOCTBIO
OIIK-7.2 Buaneer naBbikamu npuMeHeHus | [loHATHE cTaHIapTa, TUIIBI CTAHAAPTOB.

CTaHJApTOB, HOPM U TMpPaBWI B
METAJTYPTHYECKON OTPaciIn

ITonsiTHE HOPM IIpU ITPOU3BOACTBE YEPHBIX METAIIIOB
[IpaBuiia npu NpoOM3BOJICTBE YEPHBIX METAIIOB

OIIK-8: Cnoco0eH NOHUMATH MPUHIUNBI PA0OTHI COBPeMEeHHbIX HHPOPMALMOHHBIX TEXHOJIOTHIi M HCIOJIB30BATH UX /LISl PelIeHus] 32124
npo¢ecCuoOHANbHOM 1eATeTbHOCTH

Nudopmaruka 1 HHGOPMALHOHHbIE TEXHOJIOIHHU

OIIK-8.1

OcylecTBisieT TOUCK, AaHATU3 U
CUHTE3 uHpopManun c
HCIIOJIb30BaHUEM

1.VkaxuTre xapakTepUCTHKH MpoleccoB cOopa, nepenaun, 00paboTKH M HAKOIUIEHUS! HHPOpMALUU. YKaKNUTE
BUJIbI IaTYUKOB /7151 cOopa nHpopManuu
2. Knaccudukauust nporpammuoro oOecnedeHusi. CpaBHUTEIbHBIM aHAJIN3 COBPEMEHHBIX ONEPallMOHHBIX
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MH(POPMALIMOHHBIX TEXHOJIOTUH CHCTEM, UX OCHOBHBIEC ()YHKIIUU
3. OCHOBHBIC TTPUEMBI 00PAOOTKH TEKCTOBOM MH(POPMAIIUH.
4. OcHOBHBIE TIPUEMBI 00PAOOTKU YHCIOBOW HHPOPMALIUU
5. Haiitu uadopmanuio B MHTEpHET Mo Teme «OKapornpouHble W KapOCTOMKHUE CTAIM W CIUIaBbl». 3aHECTH
UHPOPMALIKIO O peKUMaX TEPMOOOPAOOTKU U XapAKTEPUCTUKN MEXaHUYECKUX CBOWCTB COPTOBOTO MPOKATa U3
YKAPOMPOYHBIX CTallei MPU HOPMAJIbHOU TeMIIepaType B AIEKTPOHHYI0 Tabmuily. C moMoIIbpo GuiIbTpa HAaUTH
BCE CTaJIU, 1711 KOTOPBIX UCIIOJIb3YIOT BO3JIYX B KAUECTBE OXJIAXKAAIOIIEH CPEIbL.
OIIK-8.2 [Tpumensier TeXHOJO0TuH | B anekTpoHHOM Tabmuie 1aH MacCUB 3HAYEHUN MUKINYECKUX HanpspoKkeHul X. Paccuntath K03 PuireH T
00pabOTKM  JaHHBIX,  BBIOOpA | PACTSDKEHUS METAIIA Y 1Mo popMyIie:
JaHHBIX [0 KPUTEPUSM; CTPOUT \/ﬁ )
THNHYHBIE  MOAETM  pemreHus | © V¢ smrm +1.7.
MPEeIMETHBIX 3a/1a4 M0 U3yUYEeHHBIM
obpasiam
OIIK-8.3 Hcnone3yet coBpeMeHnHbIe | [IpousBectu hopMaTupoBaHrne MHOTOCTPAHHUYHOTO IOKYMEHTa B 00J1aCTH OOIIEHHKEHEPHBIX PacYeTOB
WHPOPMALIMOHHBIE  TexXHoJoruH | (0030pa, pedepara u GudIHOrpad i) B COOTBETCTBHH CO CTaHIApTaMH yaeOHOro 3aBeneHus. O00CHOBAThH
IS peLeHus 3aJa4 | HeOOXOAMMOCTb UCIIOJIBb30BAaHUS U CO3/1aHUs BHYTPH JIOKyMEHTa HECKOJbKUX pa3zeinoB. [loaroroButs oTueT ¢

poeCCUOHAIBHON eI TETbHOCTH

3a1aHHON CTpYyKTypoil. [IpumepHas Temaruka:

. CTpoeHHE 1 OCHOBHBIE CBOICTBA METAJIOB U CINIABOB

. [Inactuueckas aegopmanus 1 MEXaHUUYECKHE CBOMCTBA

. XKeneso u ero crassl.

. KoMno3unmonHbie Marepuaisl: apmarypa

. BausiHue nerupyronux 31eMeHTOB Ha CBOWCTBA CTaJIH.

. KoHcTpyKkinoHHble cTanu, X MapKUpPOBKa U 00J1aCTU IPUMEHEHUS

. Kpucrannorpadus — neexrbl KpucTaioB M TEXHOJIOTUS TUDPAKIIUU
. Knnaccudukanus 6momatepraios.

. Ucionb30BaHue peHTTeHOrpauuecKoro aHauu3a s u3ydeHus $pazoBoro coctosHus Bemectna 10.
HHcTpyMeHTaNbHBIE CTAIN JUISl PEXKYIIET0 HHCTPYMEHTA

11. TyrormiaBkie MeTaJuIbl M CIUIaBbI HA MX OCHOBE.

O 00 1IN DN K W~
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IIK-1: Cnioco0eH BBINOJHIATH TEXHOJOTHYECKHE ONePAUH M0 MOJYYEHUI0 MeTALJIYPruHYecKoii MpoayKIuM, ee 1ajibHeiieii 00padoTke

JluTeiiHoe MPOU3BOACTBO

IK-1.1

OCyIIEeCTBISIET TEXHOJIOTHYCCKHE
onepanun 1o MOJIYYCHHUIO
METAJUTYPrHYECKOU MPOIYKIINH, €€
JanbHeneln oopaboTke

Bonpocs! 114 3auéra:

Knaccugukanus 1uTeiHOro Npon3BoacTBa

JIuteiinas ocHacTKa U MOJEIbHBIA KOMIUIEKT

®opMOBOYHBIE MTECKHU, UX KIACCHPUKAIHS

TexXHUKO-9KOHOMHYECKOE 000CHOBAHKE BBIOOPA TEXHOJIOTUYECKUX MPOIIECCOB M UX IKOJIOTUIECKHE
XapaKTEPUCTUKU

Pecypco- u sneprocoepexenne B IMTEHHOM NIPOU3BOICTBE

JIutbe B KOKUIIb

JIutee nox naBiaeHUEM

IlenTpobOE)KHOE TUTHE

Jlutbe B 0007049KOBBIE (DOPMBI

JIuThe no razuGuUIUpPyeMbIM MOJIEISIM

JIuThe 1o BHIMIABISIEMBIM MOJIENSIM

IIpuMepHBIii TepedeHb NPAKTUYECKUX 3aJaHNN:

TexHonornueckuit mpouecc NpuroToBieHus: cmeceif. OcHoBHOE 000pyI0BaHUE, IPUMEHSIEMOE IS
MPUTOTOBJIEHUS U TPAHCTIOPTUPOBKU (POPMOBOUHBIX MaTEPUAIIOB U CMecel
Pyunast popmoBka

MammnHas popmMoBKa

be3zomnounas aBromaruueckas (opMoBKa

NmmynscHas opmoBKa

W3Bneuenne moaenu u3 GopMbl

N3roroBnenue crepxHen

Coopxka popm

Okxkpacka u cymika hopm

KoBmmu a5 3auBku opm

3anuBKa Gopm

OEMEHTHI JINTHUKOBO-NIUTAIONIEH CUCTEMBI M TUIIbI JUTHUKOBBIX CUCTEM
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—  OxuyaxaeHue OTIMBOK B (hopme

— Paccuurats no6GaBku B cmecu. [IpoTuBONIpUrapHbIe TOKPHITUS

—  OueHuThb yIJIOTHEHHE CMECHU IPECCOBAHUEM

—  OueHuTh yIJIOTHEHHE CMECU BCTPSAXUBAHUEM

—  OueHuTh yIJIOTHEHHE CMECU IIECKOMETOM

— OneHuTh yMJIOTHEHHWE CMECH MHOTOILUTYH)KEPHOM roJIOBKOM U quadparmoit

— Hapucoars cxemy kiaccudukanuu ae(eKToB OTIMBOK

—  KownTtposs xauecTBa oTiIMBOK. Bujibl Aedexrockonuu, MeTo bl UCTIpaBiieHUs 1e(EKTOB OTIUBOK
—  Omucats mporecc U3rotTopjaeHue GopM Ha aBTOMaTHUECKUX (POPMOBOYHBIX JIMHUSAX
— IleckonyBHbIH U IECKOCTPEIbHBIN CIIOCOOBI YINIOTHEHUS cMecH. CXema yCTaHOBOK.
— OOpyOka oTiMBOK. PacniucaTbh TEXHOJIOTHIO

—  Ouncrka oTiIBOK. Pacniucars TEXHOJIOTHIO.

— Bakyym-nneHouyHas popMmoBka. PaccuntaTh 0cTaTOYHOE JJaBJICHHUE.

— XononHoTBepaewnye cMecu. Paccunrats penentypy.

— JKugkocrekonbHble cMecH. PaccunTarh penentypy.

— Tepmuueckas 06padoTka oTiimBoK. HapucoBats rpaduk pexuma.

JJIeKTpOMeT

aJUTyprus cTaju u geppocniaBos

IK-1.1

OCyIIecTBISIET TEXHOJIOTHYCCKHE
orepauu o TOJTyYEHHUIO
METAILTYPTHYECKON MPOAYKIIHH, €€
JnanpHenein oopadoTke

IIpuMepHbIe TeopeTHYECKUE BONPOCHI:

Posnp deppocmiiaBHOro MpoM3BOICTBA B METAJUTYPTHUH.
Krnaccugukanus crioco6oB npousBoicTBa (HeppociiaBos.
[ITuxToBBIE MaTEpUaIbl, HCIOJIb3yEMbIE B IPOU3BOJICTBE (DeppOCIIIIaBOB.
[Ipou3sBoacTBO yriepoaucToro gpeppomaprania.
[Tpon3BOICTBO HU3KOYTIIEPOAUCTOrO (heppoMapraHia.
[Tpon3BOICTBO METATUIMIECKOTO MapraHIIa.
[IpouzBoacTBo peppoxpoma.

[Tpon3BOICTBO HU3KOYTIIEPOAUCTOTO HEPPOXPOMA.
[IpousBoacTBO heppoBanaus.

[Tpon3BoaCTBO heppOCHUITUITHSI.

[IpousBoacTBO peppoHUKENS.

[TpuMepHBIe TEOpETHIECKHE BOTIPOCHI:
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[Ipon3BoaCTBO HUKEIIS.
[Tpon3BOICTBO KOMIO3UTHBIX (heppOCIIIaBOB.
[Tonydenue ¢peppocnaaBoB METOAOM CHHTE3A.

OcHoOBBI IMIPOKATHOI'O MPOU3BOJICTBA

IK-1.1

OcymiecTBIsIET TEXHOJOTHYECKUE
orepanuu 1o HOJTY4EHHUIO
METAILTYPTHYECKON IPOAYKIIHH, €€
JanpHenein oopadoTke

ITepedyenb TeopeTHYECKMX BONPOCOB K IK3aMEHY:

— XapakTepucTUKy (POpMOU3MEHEHHSI MeTallla U o4ara Je(opMaLuy Npy Npo0iIbHOM poKaTke

— Hanpspkennoe cocrosiHue MeTayuia B odare nedopMalyy, yCJIOBHE INIACTUYHOCTH M CPEJHEEe KOHTAKTHOE
JIaBJICHHE.

— Oco0OeHHOCTH 3axBaTa U YCTAaHOBUBILIETOCs Ipoliecca MpH MPOoJOIbHOM MPOKATKE.

— YupeHue U ONepeKeHNUe IPU NPOI0JIBHOM IIPOKATKE.

— DHeprocuiIoBbIe IapaMeTPbl IPOKATKY U HATPY3KH JBUTATENs [JIaBHOTO NIPUBO/IA IPOKATHOM KIIETH.

— HcxonHble 3arOTOBKH i1 IPOU3BOCTBA FOpsYEKaTaHOU JIMCTOBOM CTalIH.

— Harpes mertanna u TemneparypHblii HHTEpBaJl 00paOOTKU IpU ropsyel IpoKaTKe.

— OcobeHHoCTH MpoIecca MPOKATKU Ha TOJICTOJIMCTOBOM CTaHE.

— Tepmuueckast 06paboTKa TONCTHIX JUCTOB.

— IlpuMeHeHue peryiarpyemMoro oxjaaxJIeHus A 00ecreueHus: CBOMCTB TOJICTHIX JUCTOB.

— Ilponeccsl TepMOMEXaHNYECKON MTPOKATKHU TOJICTHIX JUCTOB.

— OcobeHHOCTH ropsiue MPOKATKH HAa NTUPOKOIIOJIOCHOM CTaHe.

— Oo0ecnieuenne cBoiicTB Merasuia npu npokarke Ha LIICITIL.

— Br16op Temneparypsl koH1a ynctoBoii npokatku Ha IIICI'TI u ee oGecrieuenue.

— Bri6op Temneparypsl cMotku mipu npokatke Ha LLICI'TI u ee obecnieuenue.

— KouTponupyemas npokaTka 1 ocodeHHocTu ee peanusanuu Ha LIICITI.

— MHcxoanas 3arotoBka (IOJKaT) U €ro NOArOTOBKA K XOJIOAHOM MPOKaTKe.

— Oco0eHHOCTH XOJIO0HOM MPOKATKU Ha CTaHAaX Pa3IMYHBIX THUIIOB.

— PexkpucTramin3alMoHHBIN OT)KUT XOJIOAHOKATAHOM JIMCTOBOM CTAJIM M BAPUAHTBI €r0 OCYIIECTBIICHUS.

— JpeccupoBka mpu nNpou3BOACTBE XOJIOHOKATAHON JTUCTOBOM CTAJIH.

— OOwue nonox)eHus: KaTMOPOBKH BAJIKOB. DJIEMEHTHI KanuOpa

— Ilpoxatnsiii ctan. Kinaccugukanusi mpokaTHBIX CTAHOB.

— 3aroToBKH I IPOU3BOJICTBA COPTOBOTO MPOKATa M UX MOJArOTOBKA K IPOKATKE.

— OOmas ¥ yacTHbIE BBITSKKM Ha COPTONPOKATHBIX cTaHax. Pexumsl nedopmanum B rpymnmax Kierel
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COpPTOBBIX CTAHOB.
Temmneparypa KOHILIAa IPOKATKH HA COPTOBBIX CTaHAX 110 Pa3IMYHBIM TEXHOJIOTUSM.

OO0ecneyeHne CBOMCTB MeTajuIa IMPU COPTOBOM MTPOKATKE.

IIpuMepHbIe NpaKTHYeCKHe 3aaHUs:

CocTaBUTh CXEMy TEXHOJOTHYECKOTO TpoIecca IPOU3BOACTBA KPYMHOTA0APUTHBIX JIHCTOB IO
TEXHOJIOTUY HOPMAJIU3YIOLIEH IPOKATKU.

CocTaBUTh CXeMy TEXHOJOTMYECKOro Ipolecca IPOU3BOACTBA KPYNMHOTAaOAPUTHBIX JIMCTOB 11O
TEXHOJIOTUY TEPMOMEXaHUUYECKON IPOKATKH.

CocTaBuTh CXE€My TEXHOJIOTMYECKOrO IpoIecca IPOU3BOJCTBA TOPSYEKATaHON JIMCTOBOW CTalu C
IIPUMEHEHHUEM IIMPOKOIIOJIOCHOTO CTaHa.

CocTaBUTh CXEMY TEXHOJOIMUYECKOIO IMpOLEecca MPOU3BOJCTBA FOPSYEKATAHOBIX IOJIOC C MPUMEHEHUEM
TOHKOCJIIOOBOTO JINTEHHO-TTPOKATHOTO arperara.

CocTaBUTh CXEMYy TEXHOJOIMYECKOI'O IpoLecca MPOU3BOACTBA KOHCTPYKIIMOHHOI'O XOJIOJAHOKATaHOTO
JIMCTOBOIO IIPOKaTa 0e3 MOKPBITHSL.

CocTaBuTh CXeMy TEXHOJOTHYECKOIro Mpollecca MPOU3BOACTBA KOHCTPYKIIMOHHOTO XOJOJHOKATaHOI'O
JUCTOBOI'O IPOKAaTa C 33JaHHBIM BHI0M HOKPBITHSL.

CocTaBuTh CX€My TEXHOJIOTHYECKOIO ITpoLecca MPOU3BOACTBA KPYITHOCOPTHOTO IpOKaTa

CocTaBuTh CXE€My TEXHOJIOTMYECKOI0 IIPpoLecca MPOU3BOICTBA CPEJHECOPTHOTO MTPOKATA B IITAHIaX
CocTaBuTh CX€My TEXHOJIOTHYECKOI0 IIpoLecca MPOU3BOICTBA KATAHKH

IIpumepHBIe NpaKTHYECKHE 3aJaHUA JJIs1 IK3aMeHa

[Tonoca tonuuHoN 20 MM 00kMMaeTcs A0 TOMMMHBI 15 MM. YeMy paBHbI a0COJIFOTHOE U OTHOCUTENIBHOE
o0xarus?

[Tonoca tonmmHOM 60 MM, mpuron 200 MM u JUTMHON 6 M TIpoKaTaHa ¢ abCOMIOTHBIM oOkaTtrem 10 MM
U TIPY ATOM IIPOU3OILIO a0COTIOTHOE yiupeHue 5 MMm. YeMy paBHa JJIMHA IPOKATaHHOM MOJI0CKI?

[Tonoca TonumHo#i 60 MM pokaTheiBaeTcs Bajgkamu auamerpoM 0,9 M ¢ oTHocuTenbHbIM o0xkatuem 20 %.
Yemy paBHa AsMHA odara Jegopmanuu?

[Tonoca tonuuHoM 50 MM npokaTeiBaeTcs BajgkaMu AuameTpom 0,8 M ¢ oTHOocUTeNbHBIM o0xkaTtueM 15 %.
UeMy paBeH yroil 3axBaTa, BBIpa)KE€HHBIH B rpanycax?

3aaHus Ha pelIeHHe 3a/1a4

u3 npoeccnoHanpHOM 001acTH:
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Heob6xoaumo npokarats mnonocy ToamuHon 60 mm BaikaMu guamerpom 0,9 M ¢ OTHOCUTENIbHBIM
obxxaruem 35 %. Bo3aMoxkeH Ji1 Takoi MpoIeCcC MO YCIOBUSIM €CTECTBEHHOTO 3aXBaTa Mpu
NepBOHAYAIbHOM KOHTAKTE, eclid KodhdULueHT TpeHus npu 3axsate paseH 0,345, a npu
ycraHoBuBLemcs npouecce 0,234 ?

KakoBa BennunHa cpelHero KOHTAKTHOTO JIaBJICHUA MPU MPOKATKE MOJOCHI ceueHueM 15x1325 mm
Baskamu quametpoM 0,75 m ¢ oOoxkarrem 25 %, ecnu 3aaHee HaTshkeHue 30 MlIla, nmepenHee HaTsOKEHHE
20 MIla, nanpspkenue Tekydectu metamt 285 Mlla, a ko3 UIHEHT BIUAHUS KOHTAKTHOTO TPEHHSI PaBEeH
1,432

KakoBa Benmu4mrHAa yCHITUS IPOKATKH MPH JtehopManuu mojiockl ceueHueM 20x 1530 MM Bamkamu
muametrpom 0,9 M ¢ ookaruem 30 %, eciii IPOU3O0ILIO YIIUPSHUE 5 MM H CPETHEEe KOHTAKTHOE JTaBIICHUC
nocturaiio 450 MIlIa?

KakoBa BenuurHa MOMEHTA MTPOKATKH Npu Aeopmaruu rnosnocsl ceuenneM 10x1250 mm Basikamu
muametpom 0,9 M ¢ ookaruem 20 %, eciu mpuMeHsiercs nepeaaee Harsokenue 30 kH u 3aHee HaTsSHKeHHE
50 xH, a ycunue npokarku nocrurano 25 MH npu kosddunmente mieya 0,456?

KoBmeBasi 00pabdoTka crajiu

IK-1.1

OCyIecTBISIET TEXHOJIOTHYSCKHE
orepaiuu o TOJTyYEHHUIO
METAJLTYPTHYECKON POAYKIIHH, €€
JnanpHenein oopadoTke

KoHTposbHbIe BOMpOCH! A1 IPOBEACHUS TEKYIIIET0 KOHTPOJIS 1 UTOIOBOM arTecTaluu B popMe 3K3aMeHa

O 00 1IN DN b W~

. PacTBOpHMOCTB KHCIIOPOJA B CTaNIH.

. PactBoprMOCTE BOZIOpO/IA B CTANIN.

. PactBoprMOCTB a30Ta B CcTalu.

. [lopunoHHbI! cI0COO BaKyyMHPOBAHUS CTAJIH.

. LIupKyIAUMOHHBIN cIOCO0 BaKyyMHPOBAHHUS CTAJIH.

. KamepHblii criocob BakyyMUpPOBaHHUS CTaNH.

. Crtoco6b! MPOIyBKH CTaJIM B KOBILIE MHEPTHBIM I'a30M.

. TexHoyiorust BBEICHU B CTaJIb NOPOUIKOBBIX MATEPHUAJIOB.

. TexHoMOTHSI KOBIIIEBOI 00paOOTKH CTaIM TBEPAOH NIIAKOOOpa3yroIIel CMECHIO.

10. TexHomorus KoBIIeBOW 00pabOTKU CTAJIN KUJIKUM CHHTETHUYECKUM LUTAKOM.
11. O6opynoBaHue arperara «KOBII-TIEYb.

12. Texnonorust oOpabOTKHU CTallu Ha arperaTe «KOBUI-TIEYbY.

13. YcTpoiicTBO 1 npuHIMI paboThl BakyymaTtopa DH.

14. YerpoiicTBo ¥ npuHIMNI padoTkl Bakyymartopa RH.

15. YerpolicTBo arperata 10BOJKH CTaJIH.
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16. Texnomnorus koBieBoii 00padboTku crtanu Ha AJ[C.

17. OcobeHHOCTH KOBIIIEBOM 00pabOTKH 0COOOHU3KOYTIIEPOAUCTON CTaIIH.

18. OcoGeHHOCTH KOBIIEBOI 00pabOTKM 0COOOHU3KOCEPHUCTOM TPYOHOM cTau.

19. Crioco0b!I KOBIIEBOW 00paOOTKHU CTaIM, pelIacMbIC 3a/1a4H.

20. TexHOJIOTUS KOBIIEBOW 00paOOTKU CTAJH B MPOIIECCE BBITYCKA U3 KHUCIOPOAHOTO KOHBEpTepa.

—  21. TexHoJsorusi KOBIIEeBOH 00pa00TKHU CTAJIU B IpoLecce BINYCKA U3 COBPEMEHHOM

AYrOBOM CTAJICNJIABUIbHOM MeYH.

[IpakTuyeckue 3aHATHS HA UMUTaTOpe-TpeHaxepe «CraneBap arperata JOBOJKH CTaIN».

[IpakTuueckue 3aHATUS HA UMUTATOpe-TpeHaxkepe «CraneBap arperara «koBu-nedsby» DCIIL ITTAO «MMKn»y.

[IpakTuueckue 3aHATHS Ha UMUTaTOpe-TpeHaxepe «CraneBap arperata «koBul-neub» KKI[ ITAO «MMEK»».

[TprMepb! KOHTPOJIBHBIX 33/1a4:

1. Onpenemuts pacxon (eppoMapraiiia B CTaIEpPa3IMBOYHBIA KOBII TIPU BBITYCKE MeTalia M3 KHCIOPOIHOTO
KOHBEpTEpa BMECTUMOCTBIO 250 T juis momydeHust B ctamu Mapku Cr.3cn coneprkanust mapradna 0,55 %, ecnu B
TIOJTYIIPOMIYKTE Tiepent BhityckoM coxepxkanock 0,11 % yrmepoma u 0,05 % wmapranma. Henocraromwe qaHHbIE
MPUHSTH CAMOCTOSITEITHHO.

2. Paccumrarh, KakuM OBUI yrap KpEeMHHS TIpU pPACKHCICHHM W JIETUPOBaHUM cTamu wmapku 16I°C
deppocwniimem PC65 B cranepa3MBOYHOM KOBIIE BMECTHMMOCTbIO 160 T, ecnmu mpu  pacxoje
dbeppocunuius 1,9 T conepxaHue KpeMHUS B TOTOBOM cTanu coctaBmiio 0,61%.

3. OnpenenuTbh coAep)KaHUE cepbl B MeTaule U CTeNeHb ero Jecynbdypanuu nocie oOpaboTku B

CTaJIepa3IMBOYHOM KOBIIIE M3BECThIO B KojudecTBe 1,2 % OT Macchl MeTaimia, eciid repes; oOpaboTKoiM

conepkanue cepbl pasHsuiock 0,020 %, B mpouecce BBIIYCKAa MeTajula U3 KUCIOPOAHOIO KOHBEpTEpa

BMecTuMocThio 300 T B KOBINI nomnaso 2 T nuiaka. Hemocraronye qaHHbIe IPUHATH CAMOCTOSITEIHHO

PaznuBka n KPUCTAJNJIU3ANUA CTAJTH

IK-1.1

OcCyIIecTBISIET TEXHOJOTHUYECKHUE
orcpanuunu 10 IIOJTY4YCHUIO
METaJUTyprHUeCKOW MPOIAYKIUH, €€
TanbHenIe oopaboTke

IIpumep 3a1aHus HA BHINOJTHEHHE HHAUBHAYAJIbHOI PadoThbI

MuHHCTEpCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannu
OI'bOY BO «MI'TY um. I''M. HocoBa»
Kadenpa metannypruu 1 XUMHYECKHX TEXHOJIOTHHA

3AJAHUE
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Ha BBIITOJIHCHUEC I/IHIII/IBI/IIIyaJ'IbHOI\/'I paGOTBI 10 JUCHUIIJIIMHE
«Pa3nuBKa M KpUCTAIUTA3AIINS CTAITH
oOyyaromiemycs rp.

BBINIONHUTE pacueT HENPEPBIBHOM PA3JIIMBKY CTAJIM HA JBYXPY4YbEBOU
MHJI3 kpuBOJIMHEMHOTO THUIA JIJIS CIEAYIOLIIUX YCIOBUI:

- BMECTUMOCTb CTaJIEPa3IMBOYHOIO KOBIIA 360 T;

- Metaityprudeckas jiiuHa MHJI3 35,8 M;

- ITMHA KPUCTAUIU3aTOpa 950 mm;

- paanyc KpUBU3HBI 0a30BOM cTeHkH KpucTtamwn3atopa 8,0 M;

- MapKa CTaju 08;

- pa3Mephbl ONEPEYHOTO CEUCHMS 3arOTOBKHU 250x1730 mmM.

XapakTepHucTHKa 30HbI BTOPHYHOTO OXJIAXKICHUS ITPUBEICHA HAa 00OPOTHOM cTOpoHEe 3ananus. [pyrue
JaHHbIE, HEOOXOAMMBIE IJISl pacyeTa, IPUHATH CAMOCTOSITENBHO.

Copepxanuie pabOThI:

1. Onpenenenue napamerpoB xuakoro merasna ([S], [P], t).

2. PacuéT npoJ0/KUTENbHOCTH 3aTBEP/ICBaHUS 3aTOTOBKH.

3. Onpenenenue paboudeil CKOPOCTH U JMana3oHa CKOPOCTEH pa3IuBKH.

4. OnpeneneHre CKOPOCTH PA3JIMBKU U AHAMETPa KaHAJIOB CTAKaHOB B
CTaJIepa3IMBOYHOM M IPOMEKYTOUHOM KOBIIAX.

5. Onpenenenre napaMeTpoB HACTPONKU KPUCTAIIIIN3aTOPa U 30HbI
BTOpUYHOTrOo oxnaxaeHus (3BO).

6. OnpenieneHre OCHOBHBIX TapaMeTPOB CUCTEMbBI OXJIaKICHUS
KpHUCTaITU3aTOPA.

7. Pacu€r pesxuma BTOPUIHOTO OXJIQKICHHS 3aTOTOBKH IPH BBITSTUBAHUH €€
co ckopocthto 0,75 M/MUH.

8. Pacuér nnmuTenbHOCTH pa3iuBKHU IUIaBKU IpU paboueit CKOpOCTH
BBHITSITUBAHUS 3aTOTOBKH.

9. Pacuér rogoBoii mpousBoaureasaoctd MHJI3.

PykoBoauTens paboTel: mpod., 1.T.H. A.M. CronsipoB
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TexuoJsiorus

IPOU3BOJCTBA KOKCaA

IK-1.1

OcymiecTBIsIET TEXHOJOTHYECKUE
orepanuu 110 MOJTyYEHUIO
METAILTYPTHYECKON POAYKIIHH, €€
JnanpHenmein oopadoTke

TeopeTnueckne BONPOCHI:

. Ponb KoKca B JOMEHHOM Ipolecce

. [Ipon3BoacTBO KOKCA.

. Kokc 1 mpoayKThl KOKCOBaHUS

. OcHOBHBIE CBOMCTBA KOKCa

. OCHOBHBIE TEXHOJIOIMUYECKHUE ONepalvy mpolecca Npou3BOCTBA KOKCa

. [locnenoBarenbHOCTh OOCTYKUBaHUS Meuel (CEpUitHOCTB); CEpUHHOCTD Ha 3aBojax Poccun

. [Ipuniun Be1bopa cepuitHocTH

. I'pacuku BeIaun KoKca (HENPEPbIBHBIN, HUKINYHbIHN, TOTYIIUKINYHbIN)

. IIpeumymiecTBa HUKIMYHOTO rpaduka

10. 3arpy3ka neuei: OT yrienoAroTOBUTEILHOIO 11€Xa 10 KaMepbl KOKCOBAHMS

11. KoHTposb kauecTBa 3arpy3Ku; HoOpMa 3arpy3Ku; BpeMs 3arpy3Ku

12. [IpruuHBI BBITOTHEHHS CIEIMATBHBIX HOPM IIPH 3arpy3Ke Kamep KOKCOBAaHUS

13. Paznuunble MeTOABI 0€3IbIMHOMN 3arpy3KH; KpaTKasi CyIIHOCTb METOAOB U T.1.

Pemmntsh 3anauy U3 npodgeccuoHaJIbHOM 00J1aCTH:

PaccuuTath rofioByro Npon3BOAUTENBHOCTb OJTHON IIEUU M KOKCOBOM OaTapeu 1o Kokcy 6%-HOW BIaKHOCTH U
muxre: WP -8,9; A°=7,3; V" = 28; SCoqu — 2,03; N°-1,90. Bec 3arpyskaeMoii IUXTHI B KaMepy IIPUHSTH,
VICXO/I5l M3 HACKITTHOTO Beca paGodeil muxThl — 0,8 T/M°.

O 00 1 N N B W —

Teopusi M TeXHOJIOTHSI JOMEHHOT0 Mpolecca

IK-1.1

OcCyIIecTBISIET TEXHOJOTHUYECKHUE
orepanun o HOJYYEHUIO
METaJUTyprHUECKON MPOAYKIUH, €€
JanbHenIei oopaboTke

Teopernyeckne BONPOCHI K IK3aMEHY:

1. OcHOBHBIE IIOKA3aTENIN XMMHUYECKOTO COCTABa XKEIE30PYAHBIX MATEPHAIIOB JOMEHHOM IIJIaBKH.

2. OcHOBHBbIE MYTU CHWKEHUS YJIEIbHOIO pacxo/ia KOKca IPH BHIIUIABKE YyTyHa.

3. Buapl marepuanoB, MCHOJB3YEMBIX JJIS “TIPOMBIBKK™ JOMEHHOH meyd M (OpPMHUPOBAHUS TapHHUCAXKa Ha
byTepoBke.

4. OcHOBHBIE IOKA3aTeIH TEIIOBON pabOThl JOMEHHOM MeYH.

5. OU3UKO-MEXAHUYECKUE CBOMCTBA MAaTEPUAIIOB, UCIIOIB3YEMBIX B JOMEHHOM IUIaBKE

6. ITokazaTenu kauecTBa KOKca.

7. BiirsiHME OCHOBHOCTH IIJIaKa HAa €r0 CBOMCTBA

8. IloBeieHue cephl 110 BBICOTE JOMEHHOM MEUN.
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9. Ilokasarenu, XapaKTepHU3yIOIIHE COBPEMEHHbIE TPEOOBAHUS K KAUEeCTBY KEJIE30PYTHOTO CHIPbS.

10. Peakuuu nepexoa cepbl B IIIJIAaK MPU BBIIUIABKE YYryHa B JOMEHHOU MEYH.

11. ®opmupoBaHHe €05 LIMXTHI HA KOJIOUIHUKE TOMEHHON IIEYH.

12. Matpuiia 3arpy3Ku MaTepuaioB JOTKOBBIM 3arpy30YHBIM YCTPOMCTBOM.

Ilpumepnvie npakmuyueckue 3a0anus:

[TpoBecTu 0030p TUTEPATYPHI MO 33JAHHON TEMAaTHKeE.

CocTaBuTh aHHOTAIIMK 10 BBISIBJICHHBIM UCTOYHUKAM

BEISIBUTH KITIOYEBBIE CIIOBA B BBISIBJICHHBIX HCTOYHUKAX

Pa3paboTtare TecToBBIE 3a1aHUS TSI YIITYOJIEHHOTO H3y4YeHUs HanboJiee CyleCTBeHHOW HH(pOopMaun
3adanue na pewenue 3a0auu:

[lo npencraBneHHO B 00pa3oBaTeIbHON OPTale METOAUKE BBIIOIHUTD PACUET YMEHBUICHUS YAEIbHOTO
pacxoja Kokca

TE()p]/lﬂ N TEXHOJIOTUSA OKYCKOBAHUS KEJTECIHBIX

pya

IK-1.1

OCyILIECTBIIET TEXHOJIOTHYUCCKHE
orepanuu o MIOJTy4EHUTO
METAJUTYPrHYECKOU MPOIYKIINH, €€
nanpHenen oopadboTke

HepequL TCOPCTUUCCKUX BOIIPOCOB IJI IIOATI'OTOBKH K 9K3aMCHY
- Onucartb Tp€6OBaHI/I$[ JAOMCHIIWKOB, MMIPCABABIACMBIX K Ka4CCTBY arjioMepara u OKAaTBIIICH.
- Hepe‘lHCHI/ITB KOMITIOHCHTbI aFHOMCpaHHOHHOﬁ IIMXTHL. YKa3aTh CJIb BBOJAa U KPYIMHOCTDb KaXXJ10T'O
KOMIIOHCHTA.

— Omnucars dTarbl IIOATrOTOBKH aFHOMepaHHOHHOﬁ MIUXTHI K criekanuio. OObICHUTE OCJIb KaXXJ10T0 3Taria.

VYkazarp UCIOIB3yeMOe 000pyI0BaHHE.
— Onwcarp pa3nnuus B TEXHOJIOTHSX OKYCKOBAHMS JKEJIE3HBIX PYJ M KOHIIEHTPATOB.
— CocTaBUTh TEXHOJOTUYECKYIO MOCIEI0BATEILHOCTh MOATOTOBKHU KENE3HBIX Py K TOMEHHOM MIIaBKe.
— Omnucarb BIMSIHUE OCHOBHOCTH arjioMepara Ha ero KauyecTBo.
— Omnwucarb TEXHOJOTHIO TPOU3BOJICTBA CHIPHIX OKATHINICH. YKa3aTh HCIONIb3yeMOe 000pyI0BaHHE.
—  OOBACHUTH TEXHOJIOTHIO 00KUTA OKATHIIIEH. YKa3aTh UCTIONB3yeMoe 000pyI0BaHuUE.
—  YKaszarp paznuyus CBOMCTB arjioMepara 1 OKaThIIIEH.
—  CnocoOsI MOBBITIIEHUST KaYeCTBa arjioMepara.
— TeXHOHOFI/IquKaﬂ OCImo4YKa HpOI/I3BO)1CTBa al"J'IOMepaTa nu OKaTI)IHIeI\/’I.
— OOBICHUTH TEXHOJOTUIO MPOU3BOJICTBA arjioMepaTa ¢ J00ABKOH K arJIOMIMXTe JOJIOMHUTA KaK criocoda
ITIOBBILIICHUA Ka4C€CTBa aFJ'IOMepaTa.
— Onucarp BIMSIHNE OCHOBHOCTH arjloMepara Ha €ro KayecTBo.
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O6’b$ICHI/ITB TCXHOJIOTHIO ITPEABAPUTCIILHOTO ITOA0IPpEBa MIMUXThI KaK cnoco6a IIOBBIIIICHUA Ka4C€CTBa
arjoMepara U MHTCHCU(UKAIIUH arIoOMEPallMOHHOTO MPOoLecca.
OOBSACHUTH TEXHOJIOTHIO IBYXCIIOMHOTO CIIEKaHUS KaK CIIOco0a MOBBIIICHUS Ka4eCTBa arjioMepara.
OOBSACHUTH TEXHOJOTHIO TEPMOOOPAOOTKH arjiocrneka Kak crnoco0a MOBBIIICHHUS Ka4ecTBa ariioMepara.
OOBsicHUTD BIMsIHAE (Aa30BOTO COCTABA arjioMepara Ha ero MpoYHOCTb
VYka3aTb KOHTpPOJIMpYEMbIE MapaMeTpbl arjioMepalroHHOro Impouecca. OOBSICHUTH HEOOXOAMMOCTh
KOHTPOJISI.
CocTaBUTh TEXHOJIOTHYCCKYIO MMOCJICA0BATCIbHOCTD TOATOTOBKH JKCJIC3HBIX PYA K I[OMGHHOI71 IIJIaBKE.
TexHoorHsI MPOU3BOJICTBA THOPUIHOTO arjioMepara.
Onpenenuth JEHCTBUS, KOTOPHIMH HEOOXOJUMO H3MEHHTh TEXHOJOTHYECKHH MpOoIlecC MPOU3BOJCTBA
arjoMepara MpH BBOJIC B arJIONIMXTY KOMIIOHECHTOB, COJIEPIKAIIUX TUTPOCKOIMYECKYIO BIIary.
OHpCIIeJH/ITI) HapymecHHdA B TEXHOJIOTHH ITPOU3BOACTBA arjioMepara Ipu MmosaBJICHHU B HEM HGYCBOI/IBHIef/'ICﬂ
W3BECTH.
Onpenenuth U3MEHEHUSI B TEXHOJIOTUYECKOM I[EMOYKe MPOU3BOACTBA arjoMepara MpU MOBBIIICHUU JI0JIU
TOHKUX KOHIIEHTPATOB B arjOMepaIiiOHHOM MIUXTe.
Kakue u3mMeHeHHs B TEXHOJIOTUIECKON IIENOYKe TPOU3BOICTBA aryioMepara He00X0IMMO OCYIIICCTBHUTH
JUISL BHEJIPEHUST TIpoIiecca TEpMooOpadoTKH

HpI/IMepHLIe MPaKTUYCCKUC 3aJaHUs JJI ITIOATOTOBKU K 3K3aMCHY

ITo npeacraBneHHOMY XUMHYeckoMy coctaBy ornepennutsh THI XKPC u o1ieHUTh ero mo TpeboBaHUsAM
JOMeHIIMKaM. JlaTb peKOMEHAALNH.

Fe FeO S P CaO SiO, AlLO; | MgO | mnnm | KpymHocTs,
MM
62 2,3 0,05 0,1 2,5 51 1,4 0,8 0 1-20
Fe FeO S P Ca0o SiO, Al,O; | MgO TLILI KpymnHocTs,
MM

56 10,2 0,05 0,1 7,5 2,1 6,4 2,3 0 1-20
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Onpenenuth TUIBI (BIIFOCOB TIO MPEICTABICHHBIM 00pa3am

— OueHuTs COCTaB U Ka4ECTBO IIUIAKA 110 NIPEJCTABIEHHBIM 00pa3Lam.

OnpenenuTs TUIBI KEJIE3HBIX Pyl O IPEACTaBICHHBIM 00pa3IaM.

BBIIOTHUTE OLIEHKY — KEJEe3HOM pyasl cocTaBa, %. YCTaHOBUTh MHUHEPAIOTMUYECKUIN THUII PY/.
ITepecuutats coctaB Ha 100 %.

Fe FeO Mn P S SiOz A|203 CaO MgO Il.o.m.
34,20 | 43,86 | 1,16 | 0,030,034 6,88 |259 |29 |892 |31,31

50,40 | 0,500,122 /0,070,018 | 13.60|2.90 |0.40 |0.11 0,50

— XKeneszopynnas cmech B cootHomeHuu 40 : 60 coctout u3 pya, coaepxkamux coorserctBeHHo 0,08 u 0,3%
P,0s. OnpenenuTh cpeHEB3BEIICHHOE cojiepkanue Gochopa B pyaIHOM cMecH.

— B kakom u3 okcuaoB maprania Mn,Os, MnO,, Mn3O4 1 MnO coaepkutcst HanOoJIbIliee 1 HauMEHbIIIee
KOJIMYECTBO KHCIIOPOAA (B KT).

— B ceipom cunepure conepxkurcs 34% Fe . OnpenenuTs coaepkanue xee3a B 000 KEHHOU pyae.

— 3anacel MecTopoxaeHus | muH T kene3Hoil pyasl. Coa. xenesza B pyne 34 % , B uyryne 94 %
,motepu pyasl ipu 1o0bue 8 % . CKOJBKO UyryHa MOKHO BBIILJIABUTH U3 ITOM PYIIBIL.

— B xenesnoit pyne comepxurcs 12% FeO u 70% Fe,0O3 KakoBo oOmiee copepkanue xenesza B TOU

pyre.
— CpaBHI/ITB TCXHOJIOTUYCCKHUC LICTIOYKHU ITPOU3BOACTBA arjioMmepara 1o nmpeacTaBJICHHbBIM CXEMaM.

OOBICHUTH pa3iniuna B TCXHOJIOTHUAX

- OOBICHUTH TCXHOJIOTHYCCKYIO ICIIOYUKY ITPOU3BOJACTBA arjiomepara. VkazaTh OTACJICHUA, UCIIOJIb3YCMBIC
arperarTbl
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TexHomormuecKas ernoyka Kakoro mnpoiecca n3odpaxena Ha cxeme? Jlate pacmmppoBKy MO3UIHIA
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Teopml N TEXHOJIOTI'US BBIIVIABKHU CTAJIH B KHCJI0POJIHOM KOHBEPTEPE

IK-1.1

OcCyIlIeCTBIISICT TEXHOJIOTHYCCKUE
omieparu 1o MOJTYYCHHIO
METAILTYPTHYECKON MPOAYKIIHH, €€
JanbHenei oopaboTke

Hepeuenb meopemuidecKux 6onpocoe :

CoBpeMeHHOE COCTOSTHIE KOHBEPTEPHOTO MPOU3BOJICTBA CTAJIH.

OCHOBHBIE 3JIEMEHTHI KOHCTPYKIIUU KUCJIOPOIHOTO KOHBEPTEPA.

OO0m1as xapakTepucTuka pabodero MpocTpaHCTBA KOHBEPTEPA.

Ocob6enHoctu PyTepoBKU paboUYero MpoCTpaHCTBA KOHBEPTEPOB.

Bunpr paboT 1o BoccTaHOBIEHUIO paboyero ciost GyTepoBKH.

[TpomomKUTETHHOCTh KaMITAHUH Pa0OTHI KOHBEPTEPOB M (DAKTOPHI €€ ONPEIEIISIONIHE.
Knaccugukanus coBpeMeHHBIX CLIOCOOOB IUIABKU CTAJIU B KOHBEpTEpaXx.

Bupl ra3oB OKHCITUTENEH IS MPOAYBKH METalljla B KOHBEPTEPAxX M CIIOCOOBI BBOAA MX B KOHBEPTEPHYIO
BaHHY.

KomOnHMpoBaHHast IpoTyBKa KOHBEPTEPHOH BaHHBI: HA3HAYEHUE U PEarcHTHI.
CTpyKTypa peakIIMOHHOW 30HBI IIPH NTPOJYBKE METAIA CHU3Y.

OO61mas xapakTepucTHKa coruia JlaBayis u mpUHILIKII €10 paboThI.

CTpyKTypa KOHBEPTEPHOI BaHHBI MTOCTIE 3aJTUBKHU JKUAKOTO YyTYHA.

BbIxo1 )KHIKOTO METallTa B KUCIIOPOTHOM KOHBEPTEPE M OTIPEICISIFOIINE €T0 (DaKTOPBI.
OcHOBHBIE TIPOIECCH] B IEPBUYHOMN peaKlIMOHHON 30HE.

XapakTep B3aMMOJICHCTBHSI IyThsl C METAJUIOM B IEPBUYHON PEaKIIMOHHOM 30HE.
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OCHOBHBIE 3JIEMEHTHI KOHCTPYKIUHU (YpPM JUIs IOJJa4u AYThS CBEPXY.
JyTbeBBIE YCTPOMCTBA IIPH NIPOAYBKE METAJIA CHUZY.
OcHoOBHBIE IIPOLIECCH BO BTOPUYHOM peaKLIMOHHOM 30HE.

Ponab okcuaoB kene3a B OKUCIUTEIBHBIX Iponeccax peaKI_[I/IOHHOfI 30HBI.

HoBble TeXHOJIOTHYECKHE PCIICHUS B MECTAJNJYPIrui Y€PHLIX META/LJIOB

IK-1.1

OCyILIECTBISIET TEXHOJIOTHYUCCKHE
orepanun o MOJIYYCHHIO
METAJLTyPrHYECKON POAYKIIHH, €€
JnanpHenen oopadboTke

[lepeyeHb TeopeTHYECKHX BONPOCOB :

Knaccugukamus BHEJOMEHHBIX MPOILIECCOB MOTyYSHHS Kele3a

IIpyu4uHBI pa3BUTHSA METAJUIYPIUH JKee3a

TepmoarHaMMKa BOCCTaHOBIIEHUS OKCHJIOB JKeJie3a ra3000pa3HbIMU BOCCTAHOBUTEISIMU
TepMmoarHaMKKa BOCCTaHOBIIEHUS OKCHJIOB JKeJie3a ra3000pa3HbIMU BOCCTAHOBUTEISIMU
TepMoarHaMMKa BOCCTAHOBIICHUSI OKCUJIOB JK€JIE3a B PACILIIaBe

IToaroroBka *xene30pyaHbIX MaTepuaoB B POLECcax MPSIMOrO BOCCTAHOBIICHUS JKee3a
[Tonydenue rybuaroro »xeses3a B IIaXTHBIX Ieyax — mporecc Midrex

[Tomyuenue ryOuaroro xenesa B axTHbIX neyax — npoueccsl Hyl I u Hyl ZR
[Tonydyenue ryGuaroro *xesne3a B IIAXTHBIX Medax — rnpouecc Purofer

[Tonydenue ryGuaroro xeses3a B IaXTHBIX Neyax — nporecc Ghaem

[Tomyuenue ry0uaroro »*ene3a B IIaXTHBIX Meyax — npouecc BL

[Tony4yenue rybuaroro xenesa B maxTHbIX nedax — npouecc KINGLOR METOR
[Tomyuenue ry0uarToro xesne3a B peTopTax NepuoJuiecKkoro J1eHcTBUs

[Tomyuenue ry0uarToro esne3a B peakTope ¢ KUIISIIUM clioeM — mpouecc Fior
[Tony4yenue rybgyaroro xeinesa B peakTope ¢ KArsimum ciioem — nporecc FINMET
[Tomyuenue ry0uaroro »*esne3a BO BpaLAIOLINXCS TPyOUaThIX meyax

[Tonydenue ryGuaroro xeses3a B 1e4ax ¢ BpallaroIIuMCs IOI0M — Iporecc Inmetco
[Tony4enue ryGuaroro »xejes3a B Ie4ax ¢ Bpauaromumcs nojgoM — nporecc DRylron
[Tony4enue ryGuaroro xeses3a B redax ¢ Bpamaromumcs nojgom — nporecc FASTMET
[MTonyuenue ryo4yaToro xejesa B Ie4ax ¢ BpalaroImumces nogoM — npouecc 1Tmk3
Merammuzanus Kelne30pyIHOrO ChIpbS TBEPAbIM BOCCTAHOBHUTENEM IIyTeM OOXHIra pPyHAOYTrOJIbHBIX
OKaTbIIIEH

O}IHOCTaHHfIHBIe CIIOCOOBI IMMOJIYYCHHS XXKUJAKOT0 METAJIJIa IO CXEME «BOCCTAHOBJICHUC-TIJIABJICHUEC)
I[BYXCTaHHﬁHLIC CITIOCOOBI MOJIYYCHHA KHUJAKOr0o MCTaJlJIda IO CXCMC «BOCCTAHOBJICHUC-IUIABJIICHUC) -
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npouecc Corex

— JIByxXcTaguiiHbIe CIIOCOOBI
nporecc Dios

—  JIByxcTaauifHble CIOCOOBI
nponecc Hismelt

— JIByxcTaguiiHpie CIOCOOBI
npouecc CCF

—  JIByxcraguiiHble CIIOCOOBI
nporecc SR Smelter

— JIByxcTaguiiHpie CIOCOOBI

IMOJIYy4YCHHA

MOJTYYEHHUS

MMOJIy4YCHU

MOJTYYEHHUS

MOJIy4CHUA

nponecc IRON DYNAMICS

—  JIByxcraguiiHble CIIOCOOBI
nponecc FASTMELT

—  JIByxcraguiiHble CIIOCOOBI
nporecc REDSMELT

- ITpouecc Poment

MOJTYYEHHUS

MOJTYYEHHUS

KHUIKOIO

KHUIKOTO

KHUIKOIro

KHUIOKOI'O

KHUIKOIO

KHUIOKOI'O

KHUIOKOI'O

MEeTaiia

METajia

METajlia

METalia

mMEeTaaiia

METalia

METalia

- I1na3MeHHBIE TPOLIECCHI MTOIYYEHUS XKUAKOrO MeTajuia
IIpuMepHbIe NIpaKTHYECKUE 3aJaHNU:
1. UnenTudunupoBaTh NpOU3BOACTBEHHBIN MPOIECC MO MPEACTABIEHHON B 3a/laHUN TEXHOJIOTMUYECKOU CXEMe.
JlononHuTh MH(OPMALMIO B YacTH OMUMN IO CBHIPbIO M BOCCTAHOBHTENSIM, IMOJIydaeMOW NPOAYKLUHU U ee
TPaHCIOPTUPOBKE. [10SICHUTh IPUHIUI TEUCTBUS OTIAECIBHBIX y3JI0B M arperaros.

110

o

10

1o

110

1o

1o

CXEME

CXEMC

CXEMC

CXEMC

CXEMC

CXEMC

CXEMC

«BOCCTAHOBJICHUC-IIJIABJIICHUC))

«BOCCTAaHOBJICHUC-IIJIABJIICHUC))

«BOCCTAaHOBJICHHC-IIJIABJICHHEC»

«BOCCTAHOBJICHUC-IIJIABJIICHUC))

«BOCCTAHOBJICHHUC-IIJIaBJICHUC»

«BOCCTAHOBJICHUC-IIJIABJIICHUC))

«BOCCTAHOBJICHUC-IIJIABJIICHUC))

2. Ilo mpencraBneHHOW TEXHOJOTMUYECKOW CXeMe HACHTHU(HUIIMPOBATH PA3HOBUAHOCTH MPOU3BOJICTBEHHOTO
nporecca. Onucarh MOATOTOBKY PYIHOTO CBHIPbS W BOCCTAHOBUTEIHHBIX Tra3oB. [IOSICHUTH JOCTOMHCTBA U
HE/IOCTAaTKU CXEMBbI. YKa3aThb BKJAJ Ipoiiecca B OOIIYI0 CTPYKTYPY IPOM3BOACTBA >Kejie3a BHEIOMEHHBIMU

crocod0amu.
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3. I/I,I[GHTI/I(bI/II_[I/IpOBaTB CXEMY IMPCACTABIICHHBIX IIPONU3BOACTBCHHBIX IIPOLIECCOB. OOBICHUTL Ha3HAUYEHUE
OCHOBHBIX Y3JIOB MW arperaros. IlosicauTh CXEMY MAarcpraJbHbIX IIOTOKOB. ITokazath AJIbTCPHAaTHBHLIC
BapUAaHTblI IHPOBCACHHUA OJAHHOIO IIponcecca C HCKOTOPbBIMHU HW3MCHCHUSAMU Ha60pa HCIOJIB3yEMOI'0

000pyIOBaHUs, ONTUCATh UX IOCTOMHCTBA U HEIOCTATKH.

q Npwp.
ra3

AnsTepHaTueHbie
BocCTaHOBUTENbHbIE
rasei KB rpx

ITpou3BoaACTBEHHAS - TEXHOJOTHYECKAas (POEKTHO-TEXHOJ0THYeCKas) NPAKTHKA

IK-1.1

OCyIIecTBISIET TEXHOJIOTHYCCKHE
omieparu 1o MOJTYYCHHIO
METAILTYPTHYECKON MPOAYKIIHH, €€
JanbHenei oopaboTke

ITo xaxxmomy 1exa ITAO «MMK», ydacTBYIOIIUM B MPOU3BOJICTBE YEPHBIX METAINIOB OOBSICHUTH!

— Ha3Ha4YeHHeE 11eXa;

— MPOU3BOJICTBEHHYIO CTPYKTypa I1I€Xa: OCHOBHBIE W BCIIOMOTATEIbHbIE OTAENEHUS, YYacCTKU, PEKUMBI
paboThI OT/IENIEHUI U YYaCTKOB;

— XapaKTEePUCTUKY BHIITYCKAEMOU MPOIYKIINH;

— OCHOBHBIX ITOTpeOUTENEH TPOTYKIINUH;

— CXEMBbl TEXHOJIOTUYECKOTO MPOIIecca;

— OCHOBHBIE TEXHOJIOTUYECKUE MTOTOKHU

HpOI/BBO}]CTBeHHaH - NPEAAUIIJIOMHAs MPAKTHKA

IK-1.1

OcymecTBIsieT TEXHOJIOTHYECKHe
orepanuu o MOJTYICHHUIO
METAITyPTUYECKON TPOAYKIIUHU, €€
nanpHen el oopaboTke

— XapaKTepI/ICTI/IKa arJIOMCpaliuOHHOTO, JOMCHHOI'O U CTAJICIUIABUJIBHBIX [ICXOB (KOJ’IH‘ICCTBO n
MPOU3BOJAUTCIIBHOCTE MCTAJUTYPTHUYCCKUX arperaTtoB, IJIaH [CXa, CXEMY TCXHOJIOT'HYCCKOr'o mpouecca,
OCHOBHBIC OTACJICHHUA 11€XAa, CXEMY I'PY30IIOTOKOB.

— Cxema YIIpaBJICHHUA LICXOM. TexHHKO-PKOHOMHUYECKHE IOKA3aTeNH 1IeXa. HYTI/I YIIydlICHUS TEXHUKO-

SKOHOMMYECKHUX ITOKa3aTele. HepCHCKTI/IBH Pa3BUTHA ICXA.
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CoBpeMeHHbIIl HH:KMHUPUHT MeTAJIyPru4ecKoro npou3BocTBa

IK-1.1

OcymiecTBIsIET TEXHOJOTHYECKUE
orepanuu 1o HOJTyYEHUIO
METAILTYPTHYECKON POAYKIIHH, €€
JnanpHenein oopadoTke

IIepedyeHs BOIIPOCOB ULl MOATOTOBKH K 3a4€Ty

CoctaB MepoOnpUATHIl THKUHUPUHTA;

OdepeaHOCTh MEPONPUATHN UHKUHUPHUHTA;
Pa3BuTHEe NHKXUHUPUHIOBBIX TEXHOJIOIHH B IIPOLIECCaX OKYCKOBaHMS.
Pa3BuTHe HHKUHUPUHIOBBIX TEXHOJIOIHH B IpoLeccax MpsMOro BOCCTaHOBIICHUS
Pa3BuTHe HHKUHUPUHIOBBIX TEXHOJIOIHH B IIpoLieccax MPOU3BOICTBA UyT'yHa B JIOMEHHBIX I1e4ax
Pa3BuTHe HHKUHUPUHIOBBIX TEXHOJIOTHI B IIPOLIECCaX MPSMOTo MOIYYEHUS JKees3a
Pa3BuTHe HHKUHUPUHTOBBIX TEXHOJIOIHH B Mpolieccax MPOU3BOICTBA CTAIU B KUCIOPOIHBIX
KOHBEpTepax
Pa3BuTHEe HHKUHUPUHIOBBIX TEXHOJIOIHH B Ipoueccax npoussonacrsa cranu B J(CII
ITpenokuTh MEPONIPUATHS NPEANPOCKTHON CTaIMHA PEKOHCTPYKLIUHU JTOMEHHOM €YU
CraHupoBarh IPOBEIECHUE TEXHUUECKOTO ayIuTa TEXHOJOTMYECKOT0 y4acTKa pa3iuBKe CTaJIN
BapuaHTbl KOMIIOHOBKH COBPEMEHHBIX TEXHOJIOTMYECKUX KOMIUIEKCOB I10 IPOU3BOJCTBY CTaJIM U YyT'yHa
Crioco0ObI COBMEILEHHsI TEXHOJIOTHYECKUX MpoLeccoB. JINTeHHO-TpOKaTHBIN arperar
Pa3paborars nocienoBareIbHOCTh HHKUHUPUHTOBBIX paboT mpu MonepHusanuu KKI]
Pa3paborarh KOMIIEKC HH)XUHUPUHTOBBIX MEPOTIPUSATHUI /17151 PEKOHCTPYKIIMH arJIOMEPallMOHHOTO 11eXa
MeTtoauka npoBeeHHS MOATAMHBIX U MAJI03aTPaTHBIX PEKOHCTPYKIUII KOHBEPTEPOB
MeTtouka mpoBeIeHHS MMOATAHBIX ¥ MAJI03aTPATHBIX PEKOHCTPYKIIMI aJloMEepallMOHHbBIX MAlINH

CoBpeMeHHbIE TEXHOJIOTHH pecypcocOepeskeHNsl B YePHOH MeTaLTypruu

IK-1.1

OcCyIIecTBISIET TEXHOJOTHUYECKHUE
orcpanuunu 10 IIOJTY4YCHUIO
METaJUTyprHUeCKON MPOIAYKIUH, €€
TanbHenIe oopaboTke

[TprmepHBIE TEOPETHUECKHE BOIIPOCHI:
HenocraTku TpaAULIMOHHBIX CIIOCOOOB MPOU3BOJICTBA HKEJIE30PYTHOTO CHIPbSL.
OcHOBHbIE HaNPaBIEHUS PAa3BUTHSI TEXHOJIOTHI.
HeoOxonumMocth pa3paboTKH U MPOMBIIUIEHHOTO OCBOEHUSI HOBBIX TEXHOJOTUN M TEXHUKU MPOU3BOJCTBA
YEepHBIX METAJIJIOB KaK MacCOBOT'0, TaK U CIIEUATbHOIO Ha3HAYECHHUS.
OcHoBHbIE TpeOOBaHMS K HOBBIM TEXHOJOTHAM M TEXHHUKE: CHIDKEHHE HKOJIOTHYECKOM ONacHOCTH M
PECYpPCOEMKOCTH  TNPOU3BOJCTBA;  pAaCUIMpEHHE  CBIPhEBOM  0a3bl  METaTypruu;  IOBBIIICHHE
MIPOU3BOIUTENBHOCTH U yIyUlIeHHE YCIOBUHM Tpyaa
ITpon3BoCTBO 0COO0 YUCTHIX YYT'YHOB U CTalIeH
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[TonsiTHE pECYypCOB MIPUMEHUTEIBHO K TEXHOJIOTUUYECKHUM IIPOLIECccaM MPOU3BOACTBA YEPHBIX METAJIJIOB.
Bunel pecypcoB NpPUMEHMTENBHO K IIpOLECCaM IIPOM3BOJCTBA OKYCKOBAHHOIO Chipbsa. OleHKa
HCII0JIb30BaHus pecypcoB. [1o kakum nmapameTpaM OLIEHUBAIOT PAacXOJ PECYPCOB.

KonunuecTBenHble mapaMeTpbl M3MEHEHHS PacxXxoJ0B PECypCcOB B IMpoLleccaX OKYCKOBAHUS, CIOCOOBI
pecypcocOepexeHus B Ipoleccax OKyCKOBAHUS KEJIE€30PYTHOTO ChIPbSL.

Bunbl pecypcoB nIpUMEHUTENBHO K IIPoOLieccaM IPOM3BOJICTBA UyT'yHa B JOMEHHBIX Iedyax u BHe ee. OueHka
HCII0JIb30BaHus pecypcoB. [1o kakum mapameTpaM OLIEHUBAIOT PAacXOJ] PECYPCOB.

KonunuecTBeHHble mapaMeTpbl M3MEHEHHS PACXOJOB PECYpCOB B TMpoIleccax IPOU3BOJCTBA 4YyryHa B
JIOMEHHBIX TIe4ax U BHE €e, CIIoco0bl pecypcocOepeskeHus B 3THX Mpoleccax.

Bunel pecypcoB NpuMEHHUTENBHO K MPOIlEccaM MPOU3BOACTBA CTAIM B KUCIOPOAHBIX KoHBepTepax u JICII,
KOBIIEBOM 00paboTku cranmu. OIeHKa HCIOJIb30BaHUS pecypcoB. [lo kakum mapameTpaM OLEHHUBAIOT
pacxon pecypcos.

KonunuecTBeHHble mapaMeTpbl HM3MEHEHHsI PAacXoJ0B PECypcoB B Mpolleccax MPOU3BOACTBA CTalld B
kucnopoanbix koueeprepax u JICII, xoBmieBoir 06paboOTKH cTaidu , CocoObl pecypcocOepeskeHus B 3TUX

nporeccax.
OCHOBHBIE HAIIPaBJICHUS Pa3BUTHS TEXHOJIOTHI B COBPEMEHHBIX TEXHOJIOTUYECKUX TPOLECcCaX.
[TpumepHbIe MPAaKTHUECKHE 3a1aHUS:

— Tlo mpeacTaBiaeHHOM cxeMe OMpeIeTUTh ClToco0 Mponu3BoACTBA. OOBSICHUTH TEXHOIOTHIO.

ke ~ueprovepy - new. Bamoxona
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— Ilo mpencraBneHHOl cxeme ONpeAeTuTh crocod mpou3BoacTBa. OOBICHUTH TEXHONOTHIO. J[aTh OLEeHKY

pacxojia pecypcoB IpU JAHHOM CIIOCO0€ IPOM3BOJICTBA.

— Ilo mpencraBneHHO# cxeme OmpeAenuTh crocod mpou3BoacTBa. OOBSICHUTH TEXHONOTHIO. J[aTh OLEHKY
pacxojia pecypcoB IpH JaHHOM CIIOCOO€ IPOM3BOJICTBA.

— Ilo HpeHCTaBHeHHOﬁ CXEMC OIpCACIINTD croco0 IIPpOU3BOJACTBA. OOBSICHUTD KOHCTPYKIIUKO U IPUHIAIL
pa6OTLI PCAKTOPOB U arperaTtoB. I[aTB OLCHKY pacxoJa peCypCoB IIpHU JaHHOM criocooe IMPOU3BOACTBA

— [Ilo mpencraBieHHON cxeMe ONpenenuTh crocod Mpou3BoACTBA. OOBSICHUTH KOHCTPYKIUIO M MPUHIIMII
paboThI pEaKTOPOB U arperaros. J[aTh OLEHKY pacxoja pecypcoB IIPH JAHHOM CIIOCO0e IPOU3BOJICTBA
= O\ wn

IIK-2- Cnnoco6eH BbINOJHATH 3224H 110 IPOEeKTHPOBAHNIO OCHOBHOI'O M BCIIOMOTaTeJIbHOI0 000PY/A0BaHUS

KoHcTpynpoBaHue 1 NpoeKTHPOBAHHE CTAJCILVIABHJIbHBIX LIEX0B

[1K-2.1

| Pemaer 3a1a4u

o | [TpriMepHBIe TEOpETHUECKHE BOITPOCHI
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MMPOCKTUPOBAHHUIO OCHOBHOTO H
BCIIOMOTI'aTCJIBHOI'O O60py,I[OBaHI/I5I

— HasnaueHue u ycTpoHCTBO ra3004MCTKU CTAJICIUIABUIIBHOTO 11€Xa, OIIPEIEIeHHE €€ pa3MEPOB.

— Pabouee mnpoctpancTBo kucioponHoro kowseprepa u JCIL:  ¢opma, pazmepsl, MeponpusTHS I10

YBEIIMYEHUIO CTOMKOCTHU
—  YCTpOHCTBO KHUCIIOPOIHOTO KOHBEPTEpa C BEPXHEH, HIKHEH 1 KOMOMHUPOBAaHHOM MOa4Yeil TyThsI.
— YecrpoiictBo pabouero npoctpanctBa BeicokoMorHou JICIT. OctoBnsie TEIT coBpemennoit JICII.
— OCHOBHBbIE aHAJIOTH CYIIECTBYIOIMUX B PD KUCIOPO10-KOHBEPTEPHBIX U CTAICIIIIABUIIbHBIX 1IEXOB
— KucnopoaHo-KoOHBEpTEpHbIE HEXHU: UCTOPUS CO3JaHUS U TOKOJICHHS 1IEXOB;
— Crpykrypa u ianupoka coppemernHoro KKII;
—  Koncrpykuusi, 000pyaoBaHue OT/I€I€HUI KOHBEPTEPHOTO 11€Xa U OPraHU3allMOHHO-TEXHUYECKUE
PEICHUS TI0 UX TPOCKTUPOBAHUIO,

- COBpeMeHHLIe HaIlpaBJICHUA, TCXHOJIOTHUYCCKUC N KOHCTPYKTHBHBIC PA3ZHOBUJAHOCTH KOHBCPTCPHBIX

IIEXOB
3amanus Ha pelICHHE 3a/1a4 U3 MPOPECCHOHAITBHON 001acTh

Beimosautsk 3ckn3 KK, paccunrtaTh ero pa3Mepsl ¥ ONPEACTUTh MPUHITUITHATIBHYIO BO3MOXKHOCTh €T0
BO3BEJICHUS B OMPEJICTICHHBIX YCIOBUAX JaHAMAa(Ta ¢ y9€TOM IKOJOTHUYECKUX TpeOOBaHMIt (pO3a BETPOB).

IKCIIyaTALl

U JOMEHHBIX Ievei

[1K-2.1

Pemaer 3a7a4u no
MPOCKTUPOBAHUIO OCHOBHOTO |
BCIIOMOTaTeNLHOTO 000PYI0BaHUS

ITprMepHBIE TEOPETUUECKHE BOIIPOCHI
— Hasnauenue u ycTpoiicTBO OyHKEPHOI 3CTaKabl.
— Tuns! Bo3gyxonarpeareneil JoMeHHOH neun. [IpuHmn paboTsl.
— Ilman 7OMEHHOrO Lexa: COCTaB KOMIUIEKCA IIEYH U PACIIONOKCHHE MTEYEH.
— Jlureunnslil 1BOp 1oMeHHOM neun. Ha3nauenwue.
— (Cxema O4MCTKM JOMEHHOTO Ta3a.
— Ilopava mMXTOBBIX MaTepUaoB Ha KOJIOIIHUK IOMEHHOH IEYH.
— Cucrema oxJ1ax/1€HNUs JOMEHHBIX NIEYEH.
ITprMepHBIe TpaKTUUECKHE 3a1aHuUA :
—  Onpeneaursb ~ Npe/ACTaBJIEHHOE 000py10BaHue, 00bSICHUTH IIPUHIIUIL 1E€TBUS
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- Onpeneautb MaTepPUAJIbI AJIs1 H31eJIUil U KOHCTPYKIUH 115
NMPeICTABJIEHHOr0 000Py/10BaHMS.
- [To mpeacTaBneHHOI cXeMe BBISIBUTH JOCTOMHCTBA U HEJOCTATKH Mpoliecca

lrjﬁzn‘_ 3
‘Eﬁﬁc
OnucaTh NPUHLIKAIN AACTBHS MPEACTABJIEHHOI0 000PY/I0BAHMS /ISl KOHTPOJIS CXO0/1A CTOJI0A IIMXThI
HAa IOMEHHBbIX IMeJyax:
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HpOGKTHpOBaHI/le JIOMEHHbIX Nedeil 1 BCIOMOraTeJIbHOI0 oﬁopy[wBaHml

[1K-2.1

Pemraer 3aa4u 1o
NPOCKTUPOBAHUIO OCHOBHOTO U
BCIIOMOTATEILHOTO 000PYAOBaHUS

[IepedyeHp TEOpETUYECKHUX BOIIPOCOB K 3K3aMEHY:
— IIpuHOUIIBI TPOEKTUPOBAHUS.
— IlpoekTHas noKymMeHTaLus
— IlpuHuun BeInoSHEHUs B rpaduyeckoM peaakTope paspesa GyTepoBKH JICIIa
— Bo3sgymHoe oxnaxkaeHue Jelanu: Ha3HauyeHUe, KOHCTPYKTUBHOE UCIIOJIHEHUE
— Omnucars METOMKY pacyeTa KOJIMYECTBA OTHEYIIOPHBIX U3/IEIHNN B JICIIAIH.
— Omnucath MCTOABI UCCIICAOBAHU ITPU IMTPOCKTUPOBAHHUU JOMCHHBIX neuei
— Ha3nadenue u yCTpOMCTBO MIaXThl IOMEHHOW MEYH, ONPEICTICHUE €€ pa3MEPOB.
— Bepxusg yacte (QyHAamMeHTa JOMEHHOHM meuu: e€ Qopma, pa3Mepbl, MEpONPUATHS IO YBEIHUYEHHUIO
CTOMKOCTH
— ®ypMmeHHbIH pubop: Ha3HaYeHKE, TPeOOBaHUS K HEMY, NTEPCIIEKTUBbI YCOBEPLICHCTBOBAHUS.
— IIpoduns foMeHHO neun: onpeaeaeHne, OCHOBHbIE 3aBUCUMOCTH, METO/bI pacuéTa.
— T'opH noMeHHOM neun: Ha3HaYeHue, 30HUPOBaHNE 00BEMOB, ONPEIETICHNE Pa3MEPOB.
— 3amnedyuky JOMEHHOM Meyu: 0COOEHHOCTH KOHCTPYKLIMH, ONIPEIEICHNE OCHOBHBIX Pa3MEPOB.
— 3a30psl U BBl B OTHEYNIOPHOM KJIaJIKE TOMEHHOM IeYn: Ha3HAYeHHE, OIIPEACIICHHE Pa3MEepPOB, MaTEPHAIIbI
JUISL MIX 3aII0JTHEHUS
— Koxyx nomeHHol ne4n, pa3HOBUIHOCTH KOHCTPYKTUBHOI'O UCTIOJIHEHMSI, MaTEpUabl AJ1 U3TOTOBICHUS
— ®dyTrepoBKa ropHa: BU/Ibl IPUMEHSEMBIX OTHEYIIOPOB U TPEOOBAaHUS K HUM

[TpuMmepHBIe TpaKTUUECKHUE 3aJaHUs U HK3aMEHa:
— PaccunrtaTh KOJIMUECTBO MPSAMBIX U KIMHOBBIX M3/1€IUNA HOPMAJIBLHOM JJIMHBI B KOJIbLIE IIAMOTHOM KJIaJIKU
C BHYTPEHHHUM JIUaMETpPoM §,5 M.
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—  BBINOAHUTH 3CKU3 U paccUUTaTh KOJUYECTBO BEPTUKAIBHBIX U JJIMHY TOPU30HTAIIBHBIX
rpaduTHpoBaHHBIX 0I0KOB B Jemany ¢ dg=12,8 M.

— PaccuuTaTh KOJIMYECTBO MYJUTUTOBBIX U3JIEIUH U JJIMHY NepUPEPUNHBIX YTIEPOAUCTHIX OJIOKOB B
HEUETHOM psily KOMOMHMPOBaHHOM nemanu ¢ dy=12,8 m

—  PaccunraTh pazmepbl 3aMKOBOTO OJIOKa B YTIIEPOAUCTON KiIaaKe CTeH ropHa ~10Mm.

—  BBINOAHUTH 3CKU3 TOJICTOCTEHHOIO pacnapa guameTpom 11,3 M 1 paccunTaTh KOJIMYECTBO IPSIMBIX U
KJIMHOBBIX M3/1€JIMIl HOPMaJIbHOM JUTMHBI BO BHYTPEHHEM KOJIbLIE.

—  BBISBUTH IOCTOMHCTBA U HEJIOCTATKH MPEACTABICHHBIX MPOQuIiei

—  Ormucarb TEXHOJOTHIO pa3rapa (pyTepoBKH 10 NMPEICTaBIEHHOMY PUCYHKY
7

- Omnucartb HpeHCTaBHeHHBIﬁ CII0co0 BBIKJIaAKH JICIaau. OHpCI[eJ'II/ITL CITIOCOOBI IMOBBIIIEHUST CTOHKOCTH
Jicmanan, BHCAPCHHBIC HAa CXEME. OHpCI[eHI/ITL SHAYMMOCTD U IPAKTHYCCKYIO ITPUTOJHOCTb JAHHBIX MCP
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— Onucarb npeacTaBieHHbINA cI0c00 BBIKIAAKY Jiemanu. Jlate pacumdposky nosunuii. O003HAUUTh
HCII0JIb30BaHHBIE MaTEPUAIIBI.

= —_—
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WnentndunmpoBars KOHCTPYKIMOHHBIEC U 3KCILTyaTallHOHHBIE MaTepHAaIIbl, TIPEACTABICHHBIC HA CXEMe

— Omnwucarp npeacTaBIeHHBINA crIoco0 BBIKIAAKH Jiemaau. OOBICHUTH CBOWCTBA MAaTEPHUAJIOB, UCIIOJIb3YEMBIX
MIPY BBIKJIAJKE JIEIIAIH.

—  Ormmucarp MpeaCTaBICHHBIN AIeMEHT (PyTepOBKH, MaTepPHAIIBI, HCIIOJIb3YEMbIE B TAHHOH KOHCTPYKITHH
(GyTepOBKHM TOMEHHOMW TTEYH
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O0opynoBaHue COBPEMEHHbIX JOMEHHBIX LIEX0B
[1K-2.1 Pemraer 3a1a4u 1o | IlepeyeHb NpUMEPHBIX TEOPETHYECKHX BONPOCOB K IK3aMEHY:

MPOCKTUPOBAHUIO OCHOBHOTO |
BCIIOMOTaTeNIbHOTO 000PYI0BaHUS

[IpuHIUIIBI IPOEKTUPOBAHUS.

[IpoekTHas noKymeHTanus

[TpuHIMT BBIOTHEHUST B rpadMuecKoOM pelakTope pasdpesa GyTepoBKH Jemaan

BoznymHoe oxiaxkaeHue Jienaini: Ha3HaueHUue, KOHCTPYKTUBHOE UCIIOJIHEHHE

OnucaTte METOAMKY pacueTa KOJINYECTBA OTHEYIIOPHBIX U3ACIUN B JICHIA/IH.

OnucaTts METOABI UCCIEA0BAHUS IIPU IPOEKTUPOBAHUH JOMEHHBIX ITeYel

Onwucare METOIMKY BHIOOPA pa3MepOB OYHKEPOB.

Onucare METOIUKY ONpeieNeHHs rabapuTOB ra3004HUCTHBIX YCTPOHCTBIO

Urenune cxeMsl JOMEHHOIO LI€Xa

UYreHune cXxeMbl CUCTEMBI Ta300YUTKH

UreHune cXeMbl CUCTEMBI IIUXTONOAYN

HaszHaueHne u ycTpoHCTBO MIAXTHI JOMEHHOM €YU, ONPEAECIEHUE €€ pa3sMEPOB.

Bepxusisi uyacTh ¢yHIamMeHTa IOMEHHOM meuu: €€ ¢opMma, pa3Mepbl, MEPONPUITHS IO YBEIUYECHUIO
CTOMKOCTH

[Tpodwiib fOMEHHOI Neun: onpeneneHne, OCHOBHbIE 3aBUCUMOCTH, METO/IbI pacyéra.

['opH 1OMEHHOM Meun: Ha3HaueHHe, 30HUPOBaHUE 0OBEMOB, OIpeICIEHUE Pa3MEPOB.
3anueynKy TOMEHHON Neun: 0COOEHHOCTH KOHCTPYKIIMH, ONPE/IeJIEHNE OCHOBHBIX Pa3MepOB.
YerpoiicTBO 1 paboTa BO3yXOHarpeBaTeseil JOMEHHON TIeYH.

Cxema OUMCTKU JTOMEHHOTO Ta3a. . Anmaparsl, IpuHLIUI AeiicTBus. HazHaueHne u ycTpoiicTBO OyHKEpHOI
ACTaKaJIbl.

Hasznauenue u yctpoiicTBo OyHKepHON ACTaKabl.

ITogada MUXTOBBIX MATEPUAJIOB HA KOJIOLIHUK JOMEHHOMU IIeYn
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3arpy304Hble yCTPONUCTBA JOMEHHBIX MeYeit

VYkazarbk ciocoObl NOBBIIECHUS 3P (PEKTUBHOCTH PabOTHI CUCTEMbI Ta300YHCTKH.

VYka3are ciocoObl NOBBIICHHUS 3((HEKTUBHOCTH pabOThI BO3TyXOHArpeBaTesen
[TpuHIUIBI TPOEKTUPOBAHUS KOHCTPYKIMH Jieniau. CriocoObl IOBBIIIEHHS €€ CTOMKOCTH

[IpuMepHbIe NPpaKTHYECKHE 3a[IaHNUS JIsl IK3aMeHa:
— Paccuurarh KOJIM4ECTBO MMPAMBIX U KJIIMHOBBIX I/I3ZI€JII/H>'I HOpMaHLHOﬁ JUJIMHBI B KOJIBIIC IIaMOTHOH KJIaAKHU C

BHYTPEHHUM JHaMeTpoM 8,5 M.

BBINONHUTE 3CKU3 U PACCUUTATh KOJIMYECTBO BEPTUKAIBHBIX U JUIMHY TOPU30HTAIBHBIX IPa(UTUPOBAHHBIX
00koB B aemanu ¢ dy=12,8 m.

PaccuuTarh KOJIMYECTBO MYJUIMTOBBIX H3ACIUM M AIUMHY HepuepUiHBIX YIIIEPOAMCTHIX OJIOKOB B
HEUETHOM psily KOMOMHMPOBaHHOM nemany ¢ dy=12,8 m

PaccuuTath pazMepsl 3aMKOBOTO OJI0Ka B YTIAEPOIUCTON KIaaKe CTeH TopHa =10m.

Paccuurtarh 1JIMHY KOHBEHEPHOTO KOJIOIIHUKOBOT'O MOJbEMHHKA 110 UCXOJAHBIM JIaHHBIM

Paccunrtarh rabapuThl CyXoro nbuieyJOBUTENS IO UCXOHBIM JaHHBIM

HauepTuth cucreMy MIUXTONOIA4YH 110 UCXOIHBIM JaHHBIM

HauepTuth cucreMy ra3004MCTKU 1O UCXOAHBIM JAHHBIM

I[To mpencraBIeHHOMY PUCYHKY ONUCATh pa3BUTHE Mpoduis 1oMeHHoN nedn. OnucaTh JOCTOUHCTBA U
HE/I0CTAaTKU MPeACTaBIECHHBIX Mpoduien

ITo mpesacTaBneHHBIM PUCYHKaM OYEPTaHUS U Pa3MeEpPOB NMPOouiIei JOMEHHBIX NTeYel ONpeesIuTh
HauOoJiee parmoHaIbHBIN

BBINONHUTE 3CKU3 U paccuuTaTh KOJIUYECTBO MPSIMbBIX U KIMHOBBIX MOJYTOPHBIX U3IENIUI B KOJIBIIE C
BHYTPEHHUM JHAMETPOM §,2M.

[To nmpencTaBneHHBIM CXEMaM HIMXTOMNOJA4U yKa3aTh Hanbosee 3¢ (HEeKTUBHYIO, 1aTh MOSICHEHMUS.

[To nmpeacTaBIeHHBIM CXeMaM Ira3004UCTKH YKa3aTh Haubosee 3pPeKTUBHYIO, 1aTh OSICHEHUS.

[To nmpencTaBneHHBIM CXeMaM JOMEHHBIX [IEXOB yKa3aTh Hanboisiee 3p(eKTUBHYIO, 1aTh MOSICHEHHUS.

I[To mpencTaBIeHHBIM CXEMaM 3arpy304HbIX YCTPOMCTB yka3aTh Haubosee 3¢hhekTuBHYI0, aTh NOACHEHHS
Onwucare NPUHIMI ASHCTBUS MPEICTaBIEHHOT0 000PYAOBaHUS
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HpOI/BBOIICTBeHHaﬂ - TEXHOJIOTHYIECKasi (l'lpOCKTHO-TeXHO.]'lOl"l/l‘{eCKaﬂ) IPpaKTHKa

I1K-2.1

Pemaer 3a/1a4mn o
MPOCKTUPOBAHUIO OCHOBHOTO |
BCIIOMOTaTeNIbHOTO 000PYI0BAHUS

[To xaxxnmomy nexa ITAO «MMK», ydacTBYIOIIUM B MPOU3BOACTBE YEPHBIX METAIJIOB OOBSICHUTD:

— Ha3HAYCHHUE 1EXa;

— TMPOU3BOJICTBEHHYIO CTPYKTypa ll€Xa: OCHOBHBIE M BCIOMOTaTeJbHbIC OTAENCHUS, YYaCTKH, PEKUMBI
paboThI OT/IENIEHUI U YYaCTKOB;

— CXEMBbI TEXHOJIOTHYECKOTO MPOIIecca;

— OCHOBHBIE TEXHOJIOTHYECKHUE ITOTOKH,

— OCHOBHOE M BCIIOMOTaTEIbHOE 000pY/I0BAHHE

IIpou3BoaACTBEeHHAs - MPEIUNIIOMHAS MPAKTHKA

[1K-2.1

Pemmraer 3aJ1a9n o
IPOEKTHPOBAHUIO OCHOBHOTO U
BCIIOMOTaTeJIbHOTO 000PY10BaHUS

— OCHOBHOE U BCIIOMOTraTeIbHOE 000PYAOBAaHUE LIEXOB 110 IIPOU3BOJCTBY YEPHBIX METAJIOB
— IlpuHUOMOBI TPOEKTHPOBAHUS OCHOBHOTO W BCIOMOIaTEIbHOTO 000pYJOBaHMS, OOOCHOBAaHHME IIO
MPUHATHIM PEIICHUSM

ITK-3- Cnoco0eH BLINOJHATH HAYYHO-HCCIEI0BATEIbCKHIE 321241 B 00J1aCTH MPO(eCcCHOHATLHOM 1eATeJIbHOCTH

HpoeKTHaﬂ ACATCJIbHOCTD

I1K-3.1

Pemaer HAay4HO-
HCCJIEIOBATENIbCKUE  33Ja4yd B
o0JacT  METaJUTypTUu  YEepPHBIX
METaJUIOB

IIpuMepHbIe IPpaAKTHYECKHE 3a1aAHUS

— OOBSACHUTH TIOPSIIOK BHEAPEHUS B TEXHOJIOTHIO TOMEHHOM 1u1aBku ipumeHenue [TYT.

— OOBSACHUTH TIOPSIOK BHEAPEHUS B TEXHOJIOTHIO JOMEHHOW TJIABKH TPUMEHEHNE Ma3yTa.

— OOBSACHUTH TOPSIIOK BHEAPEHUS B TEXHOJIOTHIO TOMEHHOW 1uiaBku pumeHeHue ['YBT.

—  OneHuTts 3HaUUMOCTH U TpakTHueckoi npurogHoctu npumenenue I'YBT na ITAO «MMK».

—  OOBSACHUTH MOPSAAOK BHEAPECHHS B TEXHOJOTHIO MPOU3BOJICTBA CTAJIN MOBBIINIEHHOTO Pacxoja 4yryHa Ha
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BBITIJIABKY CTAJIM B KUCIOPOAHOM KOHBepTepe. OTINUUTENIbHbIE 0COOEHHOCTH HOBOM TEXHOJIOTHH.
—  OueHuTh 3HAUMMOCTH U PAKTUYECKON MPUTOJHOCTH MOBBIIIEHHOT'O PACX0/1a UyT'yHa HA BHIIUIABKY CTaJIH
B KuciopoiHoM KoHBepTepe Ha [IAO «MMKy.

OCHOBBI TEXHHYECKOI'0 TBOpYECTBaA

IK-3.1 Pemaer HAy4HO- | 3a0anusn na peuieHue 3a0ay u3 npogheccuoHanbHol 001acmu, KOMRIeKCHble 3A0aAHUA:
MCCJICNOBATENIbCKUE  33aa4u B | — DBpIgBICHUE pallMOHAIBHBIX PEXKUMOB 3arPY3KH XKEJIE30PYAHBIX MATEPUAIIOB B KOJIOILIHUKOBOE
o0jacTu METAJULypruu  YepHBIX MIPOCTPAHCTBO JOMEHHOMU MEYH.
METaJlJIOB — BrlsBIeHME paliMOHaIbHBIX PEKUMOB 3arpy3Ku TOIUIMBHBIX 100aBOK B KOJIOIIHUKOBOE POCTPAHCTBO
JIOMEHHOM IEYH.
— BrIgBICHNE pallMOHAIBHBIX PEKUMOB 3aIrPY3KU IIPOMBIBOYHBIX MAaT€PUAIOB B KOJIOIIHUKOBOE
IIPOCTPAHCTBO JIOMEHHOM IIEYH.
— BrIsBrIeHHE pallMOHATIBHBIX PEKUMOB 3arPy3KH MaTEpUAIOB (POPMHUPYIONIUX TAPHUCAXK B KOJIOIIHUKOBOE
IIPOCTPAHCTBO JOMEHHOM I1E€YH.
— BrIsBIEHME pallMOHaIbHON BIAXKHOCTH IIUXTHI IPU CIIEKaHUU arnoMepara B ycioBusax [TAO «MMK»
— BrIsBIEHME palMOHAIBHOTO CONEPKAHUA YIJIEPOAA IIPH ClIeKaHuM arsiomepara B yciaoBusx [TAO «MMK»
HayuHo-uccienoBarejbckasi padbora
I1K-3.1 Pemaer Hay4HO- | [lepeuens meopemuueckux 60npocos K zauemy:
UCCIIEI0BATEIILCKAE  33a1a4d B |— TeopeTHYecKHe OCHOBBI HAYYHBIX UCCIIEI0BAaHUI
00nacTn  METalypru  YepHBIX —O06mme cBeICHUS O HAYKE U HAYYHBIX UCCIICIOBAHMSIX.
METaI0B

—Hayunas Teopust 1 METO0I0THA.
—Hayunslii MeTOx.
— Mertoaudeckue OCHOBBI HAYYHBIX MCCIIEIOBAaHUM.
2.1 BpiOop HanpaBieHHs HAyYHOTO UCCIIEOBAHUS.
2.2 Ilpouecc Hay4HOTO UCCIEA0BaHUS.
3. CBefieHUs M3 TEOPUH BEPOSTHOCTH W MaTEMAaTHYECKOW CTaTHUCTHUKH (T€HepallbHasi COBOKYITHOCTh, BEIOOpKa
CIIy4yaiiHBIX BEJIMYUH, XapaKTEPUCTUKU BEIOOPKH).
4. [loHsTHe 0 BUAAX TUIAHUPOBAHUS MAaTEMATHYECKOTO M (PU3UUECKOT0 HIKCIIEPHUMEHTOB.
5. BeiOop Tuna MareMaTu4ecKoi MOJTMHOMUAIBHOM UM HHOW MOJIEIH.
6. Tumbl NIaHOB SKCHEpPHMEHTa — JByX M TpexX ¢akropuele muanel Tvna N = m" (N — neobxomumoe
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KOJIMYECTBO OMBITOB, M — KOJMYECTBO YPOBHEH BapbHPOBAaHHS CIy4alHBIX (DAaKTOPOB, N — KOJUYECTBO
(bakTopoB).

7. OCHOBHBIC CBOWCTBAa MATpPHUIBl MaTEMAaTUYECKU IUIAHHPYEMOTO SKCIEPUMEHTa (OPTOrOHAIBHOCTD,
POTOTa0ENTBHOCTD, CHMMETPUYHOCT, HOPMUPOBKA SKCIEPUMEHTAIBHON MaTPHIIBI).

8. Meroauka pacyera K03 GHUIMESHTOB SMIHMPUUECKOTO YPABHEHHS 110 JAHHBIM HPOBEJICHHOTO TUIAHUPYEMOTO
IKCIIEPHMEHTA.

9. CBs13b ¢ dexra pakropa ¢ KOdPPUIHIEHTAMH YPAaBHEHHUS.

10. Kputepuu onTHMaIbHOCTH TUIAHOB SKCIICPUMEHTA.

11. meToBI HCcClieIOBAHUS — TEOPETUUYECKUE, IKCTIEPUMEHTAIbHBIE (JTA0OPAaTOPHBIEC WU TPOU3BOJICTBECHHBIE).
12. MmaTemaTH4ecKoe MOJICTHPOBAHUE;

13. ¢pusnveckoe MOICTMPOBAHUE;

14. HaTtypHOE MOETUPOBaHUE

15. Yto Takoe MOJeb THMA «IEPHBIN ALK ?

16. B ueM 0COOEHHOCTH CTATUYECKUX MOJIEIEH?

17. Kakue 0cOOEHHOCTH UMEIOT TUHAMUYECKIE MOIEITN?

18. B uem CymIHOCTB COJIEPKATENBHOTO MOIX0/1a MPU TOCTPOCHUU MaTeMaTUYECKON Moaenu?

Ilpumepnvie npakmuyeckue 3a0anus:

— M3yyeHue cocTosiHMS BONPOCAa HA COBPEMEHHOM 3Talle Pa3BUTHs HAYKH U TEXHOJIOTHH.

—  OO6o01IeHNe MOTYYeHHBIX pe3yabTaToB. COCTaBICHHE BHIBOJIOB.

—  @opMyIHMpOBAaHUE LIETHU U 33]1a4 UCCIIEIOBAHUS.

4. OrmpepaenieHre METOJIOB M CIIOCOOOB IOCTHKEHUS PEe3yJIbTaTa.

5. [ToaroToBUTH CTATHIO W/ WK JOKIAA W/ Wi 0OPMUTH 3asBKY Ha M300pETEHUE I PAIlMOHAIN3aTOPCKOE
MpEeAJIOKEHUE

6. BriOparh KOHTpOIHpPYEeMbIe TapaMeTPhl HA METALTYPTHIECKOM 00BEKTE.

7. BriOpatb Hanbonee 3(h(HeKTUBHYIO CXEMY IKCIIEPUMEHTA.

8. CocTaBuTh IUIaH TIPOBEACHMSI OSKCIEPUMEHTOB pa3HbIX YpPOBHEH (ONBITHBIN, J1a00OpaTOPHBIM,
MOJIYITPOMBIIIUIEHHBIN, TPOMBIIIUICHHBINA, U3TOTOBJIIEHHE OMBITHO-NIPOMBIIIJIEHHOMN MapTUH).

9. BwIOpaTh TUIT MAaTEMATHYECKOM MOJTMHOMHUAIBHON WIIM HHOW MOJICITH.

10. Tlonp30oBaThCs METOAMKOW pacueTa KOIPPHUIMEHTOB HMIUPUYECKOTO YpaBHEHHsI 10 JIaHHBIM
MPOBEACHHOTO TUTAHUPYEMOTO IKCIIEPUMEHTA.

11. BecTu MOMCK ONTHMAIBLHOTO SKCTPEMAIBLHOTO 3HAYCHHSI TapaMeTpa ONTUMHU3AIMU B 00JacTH
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ompezeneHuss QyHKIIUU IBYX U MHOTO(aKTOPHBIX ypaBHEHUH.

12. MatemaTtuyeckoe MOJEIUPOBAHUE IpoIlecca HCTEUCHHS] TyThS U3 BEpXHEH KHUCIOPOAHON (Qypmbl B
KOHBEpTEpeE.

13. MaTtemaTrueckoe MOJIEIUPOBAHKE MTPOLIECCa OKUCIICHUSI MapraHiia B KUCIOPOAHO-KOHBEPTEPHOM IJIaBKe.
14. Maremarudeckoe MoETUpPOBaHUE Tporiecca (POPMUPOBAHUST MAKPOCTPYKTYPbI HENIPEPHIBHOIUTOM

3aroTOBKH.

3adanuna na pewienue 3a0au u3 npogheccuonHanNbHOU 001aACMU, KOMNIEKCHbLE 3A0AHUA:
[ToaroroBka CTpyKTypHpOBaHHBIX OTUETOB IO IJIaBaM U Taparpadam 1mo BapuanTaMm T€M HCCIICIOBaAHUM:

BelsiBiieHHE paliMOHAIBHBIX PEKUMOB 3arpy3KU IIMXTOBBIX MAaTEpUAIOB B JIOMEHHBIE €YU, OCHALLCHHbIE
OECKOHYCHBIM 3arpy304HbIM YCTPOHCTBOM JIOTKOBOI'O THIIA.

[TprMeHeHne KOMIIJIEKCHBIX MapraHeLIKPEMHHUEBBIX Pyl B arjo0MEHHOM IPOU3BOJICTBE

OcBoeHue TEXHOJIOTUHU MPOU3BOACTBA HU3KOYIJIEPOJUCTHIX CTaJel, JIErMPOBaHHBIX BaHaJHUEM, OOPOM M
dbochopom.

Beibop maHa 3KcrnepuMeHTa IS OLEHKHM BIMSHHUS DPEKUMOB 3arpy3Kd KOMIIOHEHTOB IIUXTHI B
KOJIOLITHUKOBOE ITPOCTPAHHO MEUH;

BeiOop mutaHa skcmepuMeHTa ISl MCCIEIOBAHMS pPAllMOHAJIBHOIO COJEp)KaHUs TOIUIMBA, BJaru M
COJIep)KaHUsl >Kejle3a B COCTaBe IIMXThI IPH cHekaHuu arjoMepara u3 koHueHrtpatoB CCITIO n
Muxaitnosckoro I'OK.

[ToctpoeHne MaTeMaTHUECKUX MoJeNed s OLEHKH KOo3(p@HIMEeHTa pPaBHOMEPHOCTH IOCTYIICHHS
KOMITOHEHTOB LIMXThl U3 OyHKepa b3V Ha JOTOK mpu pa3iauuHBIX MapaMeTpax 3arpy3Kd MaTepuaioB B
oynkep b3Y;

ITocTtpoeHne MaTeMaTH4YeCKUX MOJENEH s OLEHKH PalMOHAIbHOIO COAEpKaHWs TOILUIMBA U BJIarM B
COCTaBe LUIMXTHI IIpH criekaHuu arsiomepara u3 koHeHnrpatos CCI'TIO u Muxaiinosckoro I'OK
CTaTucTHYECKUMH METOJIaMHU OLEHKA BIMSIHHS Pa3iNMYHbIX (AKTOpOB Ha KOA(P(GUIHEHT CONMPOTHBICHUS
IIMXTHI JBUKEHUIO Ta30B B HUKHEW YaCTH JOMEHHBIH MEUu.

MatemaTtuueckoe MOJEIMPOBaHKE MTPOLIecca OKUCIEHHUS MapraHila B KUCJIOPOAHO-KOHBEPTEPHOM IIIaBKeE.

MaremaTnyeckoe MOAECINPOBAHUE OCTATOYHOTO COAECPKAHUSA MapraHila B METajuIe OT COAEP KAHMs MapraHIa
B YYI'YHE M OCHOBHOCTH I111aKa a1 ycaosuiit MMK.

MeTOIlbl ONITUMHU3AIIMU B METAJJTYPIrun

I1K-3.1

| Pemraer HAy4YHO-

[IpuMepHBIe TeOpeTHYECKHE BONPOCHI Il TOATOTOBKH K 3K3aMEHY:
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a
HCCIIEIOBATEIIbCKAE  3a7a4YM B IToHsiTHE «ONTUMAIIBHBINY, KPUTEPUN ONTUMAIBHOCTH.
001acTd  METAUIyPruu  YEPHbIX [TprHIMI BEIOOPA KPUTEPUS ONITUMAIILHOCTH.
METAJIJIOB

Yro Takoe neneBast QyHKIIHSL.

[ToHsATHS TOKATBHOTO U TII00ATHHOTO ONTHMYMA.

CrangapTHBIN BUJ 33Ja4d ONTUMU3ALUH.

Jlenenue 3a1a4 ONTUMU3ALMU B 3aBUCHUMOCTH OT BMJIa YPAaBHEHUI 3aJalOIIUX OTPAaHUYEHUS U LIEIEBYIO
GyHKIHIO.

[TonsiTvie orpaHMYEHUH NpU PELLICHUH 331a4U ONITUMU3ALINN.

[IpuBecTu mpuMepbl HaIWuWs OrPAaHUYEHUN INPU PELICHUU 3aJa4d ONTHUMHU3ALMU TEXHOJIOTHYECKOIo
nporecca

[lenecooOpa3HOCTh BbIOOpa ce0ECTOMMOCTH KOHEYHOH MPOAYKLIMHU B KAUeCTBE KPUTEPUs ONTHUMU3ALUU
MHOI'OIIapaMETPUUYECKUX CUCTEM.

Posib 1 MecTo MaTeMaTUUYECKOM MOEIN IPU ONTUMU3ALMH [TPOU3BOJICTBEHHBIX MPOLIECCOB.
HeoOxonuMocTh ucclieJoOBaHMSI MpPU PEIIEHUH 3a/4ad ONTHUMHU3ALUU TEXHOJOTHYECKHX IPOIIECCOB
IIPOU3BOJICTBA YEPHBIX METAJIOB.

B3anmocBs3b UCCIIE0BAHNS U ONITUMU3ALMH [TPOLIECCOB POU3BOICTBA YEPHBIX METAJIJIOB.

[TpumepHBIe TpaKTUYECKHE 3alaHus AJIs1 DK3aMEHa

HccnenoBarh BIMSHUE TapaMETPOB PA3JIMBKYU CTAJIU Ha TOJIIUHY CJIOS 3aTBEP/AEBILIEIO MeTalja Ha
BBIXOJIe U3 kpuctasuzaropa MHJI3. OnTuMusnpoBath NpoIecc pa3iuBKH JJIsi 00ecreueHus
Oe3aBapuiiHoil pa3znuBku ctanu Mapku 0912C B cisi00Byto 3arotoBky ceueHrneM 900*1700mM, BeicOoTy
KpucTayu3aTopa npuHaTh 0,9 M, BETUUMHY NeperpeBa NpuHATh Ha 25°C prme TEMIIepaTyphl JINKBHAyCA.
CdopmynupoBaTh OrpaHUYEHHUs , IPEJIEIIbl YIPABIIEMOCTH U 1IETEBYIO (YHKIMIO ITPU MOCTAaHOBKH
3aJla4M JIETUPOBAHMSI CTAJIM C UCIIOJIb30BaHUEM JINTATYD.

HccenenoBars BIMSHUE U ONITUMU3APOBATh U3MEHEHHS TApAMETPOB JOMEHHOTO nporuecca Ha TOII
JIOMEeHHOU 11aBku. OObsICHUTH 3 (HEKTUBHOCTh MPUHUMAEMBIX PEHICHHH.

Bapuant 27.1 271.2 27.3 27.4 271.5

Pacxon xokca B 475 450 460 455 470
0a30BOM

[TponsBoanTENHH 5500 6000 7500 10000 3000
OCTb JJTOMEHHOM
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Wsmensie | 0a3 HFé 50 t 950 | Fem| 58, (M| 06| M2| 8
MBIC 1po M 70 A 1000| K| 56 ni 009 51 8
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HpOI/BBOI[CTBeHHaH - TEXHOJIOTHIECCKas] (HpOCKTHO-TeXHO.]'IOI‘I/I‘{eCKaH) IPaKTUKa

I1K-3.1 Pemaer Hay4HO- | — [IpuHIMIBI KCCAEAOBAHUS TIPHU POU3BOJICTBE YEPHBIX METAIIIOB
MCCJICAOBATCIILCKUE  3a/la9u B | — TeXHUKO-DKOHOMHYECKHUE MOKA3aTeNu Lexa.
00macTH  METalIyprud  HYCPHBIX | —  [IyTH ymydIIeHHs TEXHHKO-3KOHOMHYECKHX MOKa3aTeNeH
MCTa/LTIOB —  IlepcrieKTHBBI pa3BHUTHS II€XA

IIpou3BoACTBEHHAS - NPEAAUIIIOMHAS NPAKTHKA

I1K-3.1 Pemraer Hay4HO- | — [loHsATHE HAyYHO-UCCIEA0BATENbCKOM 3a1a4M B IPOLIECCAaX IPOU3BOACTBA YEPHBIX METAJIOB
UCCIICIOBATCIBCKUC  3a7la9M B | —  [IpuMepbl HAy4HO-UCCIEA0BATEIbCKUE 3a/1a41 B 00JIACTH METAJUTYPIriH YEPHBIX METAJIJIOB
0071aCTH  METalypruH  HYCPHBIX | —  [[ocTaBUTH HAaY4YHO-UCCJIEA0BATENbCKYIO 3a1auy no reme BKP
METaJUIOB

ITK-4 -Cnoco6eH BHINOJHSATH 32/1a4H M0 OLlEHKE ChIPbSl U MeTAJLIyPru4ecKoii NpoAyKIuH, KOPPEKTHPOBATH H KOHTPOJIMPOBATH MPOU3BO/ICTBEHHBIH

npouecc
JIEKTPOO0OPYI0BAHNE METALIYPIHYECKUX LIEX0B
[IK-4.1 OuenuBaer ChIpBC U | — DnekTtpuyeckue apuratenu. Knaccudukarus. JJocTONHCTBA U HEJJOCTAKH.
METALTYPTHICCKYI0  TIPOAYKIHUIO, | —  DIeKTPOMEXaHMYECKas XapaKTePUCTHKA JIBUTaTEIs.
KOPPEKTHPYCT W  KOHTPOJIMPYCT | —  HaznaueHHe 3JIEKTPOINPUBOJIOB B METAJUTYPTHUECKOM ITPOU3BOJICTBE.
MPOU3BOJICTBEHHBIH ~ TIPOLIECC € | _  KoueTpyKuust ABHTATENs IOCTOSHHOTO TOKA.
obocHoBaHHEM OPUHATBIX | Knaccuduxanus pene. IIpuMeHeHne B 21€KTPOYCTAHOBKAX.
;Z’;HOHOFH%CKHX M TEXHUHCCKHX | _ KomexTopHO-IeTounbi y3ei1. KOHCTPYKIHS 1 Ha3HAUYCHHE.

—  TpanchopmaTopsl B METALTYPTrHYECKOM TTPOU3BOJICTBE.

— KoHcTpyknus nsurarens nepeMEHHOrO TOKa.

— T'eHeparopbl B METAIITYPTUUECKOM ITPOU3BOICTBE.

—  PesxxuMbl paboTHI 2JIEKTPOIIPUBO/IA TIO]T HATPY3KOM.

—  TlonynpoBoguukoBsie mpubopsl. Kimaccuduxanus. [IppmeHeHne Bo BHYTPUIIEXOBBIX dJIEKTPHUESCKUX
CeTsX.

—  IIpmeBnaroszammra 51eKTPOOOOpYIOBaHMs IO cTaHaapTy IP.

- Hepezlaqa OJICKTPOOHCPIUH HAa ABMXKYIIHMECCA BHYTPUICXOBBIC MAIIMHBI U arperaThbl.
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— Omnpenenenre NOHITUN IIPOBOJHUK» U «IUIIEKTPUKY.
—  W3wmepurensusie npubdopsl. Kimaccudukamus. [IpumeHenne B MeTaIypruu.
—  Br16op ceuenue npoBo1oB, kaOesel 1 IIMH BO BHYTPUIIEXOBBIX AJIEKTPHUECKUX CETAX.
—  SIBieHUE PINEKTPUYECKOM AYTH.
— HomuHanbHBIE U KPUTHUYECKUE TTAPAMETPhI 3JIEKTPOOOOPYIOBAHMUSL.
— IlpenoxpaHuTenbHbIE YCTPOUCTBA B AIEKTPUUECKUX BHYTPULIEXOBBIX CETAX.
—  3amuTHbIE 3a3eMJICHUS U 3aHyleHMs. Ha3HaueHnue u ycTpoiicTBo.
— KopoTkoe 3amMbIKaHN€ B NEKTPUYECKUX CETSAX.
—  DIeKTpOHHbIE KOMIIOHEHTBI, IPUMEHSAEMBIE B 3JICKTPOOOOPYAOBAHUH.
— llpuMeHeHne MHAYKIMOHHOIO HarpeBa B METAJUTYPIHUU.
ABTOMaTH3alMs MeTAJUIyprudecKux NpoueccoB
I1K-4.1 OuenuBaer CBIpBE u | [lepeuenv meopemuueckux 60npocos K 3auemy:
METAJLTYPIHYCCKY0  TPOAYKIHIO, | —  M3MmepuTenbHbIe HHPOPMAIIMOHHBIC CHCTEMBI
KOPPEKTUPYET H  KOHTPOIUPYET | —  CrocoObl peAcTaBiIeHUs HH(popManuu
NPOM3BOJICTBEHHBIH ~ TIPOLECC €| —  KOMIbIOTEpHBIE TEXHOIOTHH, HCIIOIb3yeMbIE PH MOUCKE HHOPMALIHH
obocHOBaHKEM HUPUHATBIX | JH(opMaIMOHHbIE TEXHOIOTHH, HCTIOIb3yeMbIE IPU MOUCKE HH(OpMAIuu

TEXHOJIOTHYCCKUX MW TEXHHUYCCKUX
Mep

Metoanku noucka u 06pabOTKH UH(GOPMAIMK U3 PaA3IMYHBIX HCTOYHUKOB
[TpencraBnenue nHpopmanuu B TpedyeMoM popmaTte

AHanu3 nHpopMaluu U3 pa3IMyHbIX HCTOYHUKOB

CerteBble TEXHOJIOTMU IIpu cOope MHpopMauu

TexHoIOrMueCcKre U3MEPEHUS B 30HE HIXKHETO CTPOSHMSI arfIoOMEpalliOHHOM MaIlIWHBI
TexHUYECKHE CpeICTBA TSI N3MEPEHHUS TapaMeTPOB TEXHOJIOTHUECKOTO MpoIecca
Bupasl crangapTos.

HopmartuBHBIE JOKYMEHTHI

['ocynapcTBeHHBIEC M OTpacieBble CTaHAAPTHI 1715 pa3padboTku mpoekta mo ACY TII
TexHUYECKHE CPE/ICTBA ABTOMATH3AIINN

CpencTBa aBTOMAaTHYECKOTO PETYIUPOBAHHS

CperncTBa cUrHaIM3alUN

CraTuueckuil 1 AMHAMUYECKUH pexXUM paboThl 00BEKTa yIpaBIECHUS.

CraTnueckasi XapaKTepUCTHKA 00bEKTa YIPaBICHHUS.
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Onpeznenenre AMHAMUYECKUX MTaPaMETPOB 0OBEKTa YIPABICHUS IO KPUBOW pa3roHa.
Tunossle nMHaMu4eckue 3BeHbsd. CTaTUYeCKUE U JUHAMUUYECKHUE XapaKTEPUCTUKH TUIIOBBIX COCUHEHUM
AJIEMEHTOB.
HenpepsiBabie 3akonbl perynupoBanus (11, U, ITN, I11, ITHU]] - 3aKoHbI) 1 peryssiTopsl, GopMupyromme
3TH 3aK0HBI. OnpesieNieHne HaCTPOSYHBIX apaMeTPOB TUIIOBBIX PETYIIATOPOB.
[Tokxazarenu kauecTBa peryaupoBaHusl.
Cucrema aBTomarudeckoro perynuposanus (CAP). Kontyp perynupoBanus.
Knaccudukanus cuctem perynuposanus u ynpasieHus: ACY, ACVYII, ACYTIL
HcnonwzoBanne OBM miis popmupoBaHus pa3nudHbIX 3aKOHOB perynupoBanus. [IpoMebliiieHHbIe
KOHTpPOJIIEPHI U ynpasiisitone IBM.
®ynkuuu u HazHaueHnue ACY TII.
[TpoGuieMbl ynpaBiieHUs TEIIOAHEPIETUYECKUMU IPOLIECCAMH.
[TpyHIMIIBI ONITUMANIBHOTO TUIAHUPOBAHUS U YIIPABJICHMUSL.
[TpumeHenre MHPOPMALMOHHBIX M BEIYUCIUTEIBHBIX CETEH IS COBEPIIEHCTBOBAHUS METAILTYPTHIECKUX
TEXHOJIOTHI U yNpaBIeHUS TEIJIOTEXHUUYECKUMH 00BEKTaMHU.
@DyYHKIMOHAJIBHBIE CXEMBI aBTOMATHU3aI[MH TEIJIOBBIX ITPOLIECCOB.
CTpyKTypa COBPEMEHHOM CHCTEMbI YIpPABIEHUS MPOU3BOACTBOM. YPOBHH CTPYKTYpbl, OCHOBHBIE
BBINOJHSIEMbIE QYHKIIUU
VYpoBeHb noiydeHus: nHpopmanuu o6 oObEKTe, COCTaB YpOBHs, MPOTrPaMMHBIE U TEXHUYECKHE CpPE/ICTBA
YPOBHSI.
VYposenb ynpasieHus. MHpopMalioHHbIE CBA3H YPOBHS C IPYTUMHU YPOBHSIMU UEPAPXHUU.
VYpoBeHb nucHeTYepU3aluy mpolecca yrpasieHus. 3afgaun ypoBHSA. CTpyKTypa MpOrpaMMHBIX CPEICTB
YPOBHSL.
[TporpamMMHBIe CpeICTBa aBTOMAaTU3UPOBAHHON 00pabOTKH U 0TOOpaskeHHs MapaMeTPOB TEXHOIOTMYECKOTO
IIpoLEecca, COCTaB U CTPYKTYpPa CPELICTB.
OcCHOBHBIE XapaKTEPUCTHKU MPOrPaMMHBIX CPEJICTB HAKOIUIEHHs] M moucka uHopmanuu. CTpykTypa U
Kiaccudukanus 6a3 TaHHBIX.
[IporpammHBIe CpecTBa aBTOMATU3UPOBAHHOTO cOOpa U nepeaayr HHGOPMaINK, CETH Tepeaadn JaHHbIX.
WupopmaniioHHble  TEXHOJOTUH  OObeOUHEHMsI  (CBSI3bIBAHUSI) HCTOYHUKOB  JIAHHBIX, €JUHOE
MH(OPMallMOHHOE IPOCTPAHCTBO.
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MeTtopl CBA3BIBAHUSA U NIEPEAUX JaHHBIX Ha YPOBHE OIIEpAllMOHHBIX cucTeM. CepBepa nepesayu JaHHbIX.
HazHnaueHue u CTpyKTypa aBTOMAaTH3UPOBAHHOTO TEXHOJIOITMYECKOI0 KOMIUIEKCA. DJIEMEHTBI CTPYKTYPBI,
Ha3HAYEHHUE U COCTaB.

Mertposnoruueckue xapakrepucTiuki. Hemerponoruueckue xapakTepucTHKH

CTpyKTypHBIE CXEMBI U CBOMCTBA CPE/ICTB U3MEPEHUS

O06paboTka pe3yabTaToOB U3MEPEHHUS

W3mepenue HeannekTpuueckux BenuunH. Kinaccupukanus

W3mepeHnue teMiieparypbl TEPMOMETPAMU COIIPOTUBIIEHUS (TIPEAEIIbl U3MEPEHUS, TPAlYUPOBKH).
TpeboBanusl, IpeIbsABISIEMbIE K MaTEpHATy

[TpeoOpa3oBaresn HEINEKTPUUECKUX BETMUMH. MeTauInyeckue TEpMOMETPbI CONPOTUBIICHHUS
[TpeoOpa3oBatenn HEINEKTPUUECKUX BeIHUuH. [101yIpoOBOIHUKOBbIE TEPMOMETPBI CONTPOTUBIICHUS
[TpeoOpa3oBaTenn HEINEKTPUUECKUX BETUUUH. TepMO3IeKTpuiecKrue npeoopa3oBaTenn
CranpapTHble TEPMO3JIEKTPUUECKUE TpeodpazoBaTey (Ipeesibl U3MEpeHus, IpayupoBKU, MaTepral
AJIEKTPOJIOB)

CrniocoObl HCKITIOUEHUS BIMSIHUS TEMIIEpPATypbl CBOOOIHBIX KOHIIOB TepMmorap. TpeboBaHus,
IIPEIbABISEMBIE K MaTEpHUAIaM, TEPMOIIAp

[IpeoOpa3oBarenu HeNEKTpUUECKUX BelnyuH. [InpomeTpsl

MeTop! 1 CpeacTBa U3MEPEHUS pacxoaa

[Ipeobpazosarenu cepunt METPAH

MeTobl 1 CpecTBa U3MEPEHUST YPOBHS

IIpumepol npakmuueckux 3a0anuii 015 3a4ema.

CocTaBuTh CTPYKTYPHYIO U (DYHKIIMOHAIBHYIO CXEMbI aBTOMAaTH3aIllMU TUIIOBOTO KOHTYpa PeryaupoBaHUs
TeMIepaTypsbl.

CocTaBUTh CTPYKTYPHYIO M (YHKIIMOHATBHYIO CXEMBbl aBTOMATH3AI[UU THIIOBOTO KOHTYpa PETYITUPOBAHMS
JIaBJICHUS.

CocTaBUTh CTPYKTYPHYIO U (QYHKIIMOHATBHYIO CXEMBbl aBTOMATH3AI[UU THIIOBOTO KOHTYpa PETYIUPOBAHMS
pacxoja.

CocTaBuTh CTPYKTYPHYIO U (DYHKIIMOHAIBHYIO CXEMbI aBTOMATH3aI[MU THIIOBOTO KOHTYpa PETyIUPOBAHHS
COOTHOIIIEHUS TOILIUBO-BO3YyX.

[IpenoXXuTh KOMIUIEKC TEXHUYECKHX CPEACTB I peaju3allid THUIOBOTO KOHTYpa PErylIHpOBaHUs
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TEeMIIepaTyphbl

— Ilpennoxuth KOMIUIEKC TEXHUYECKUX CPEACTB I peaau3aldd THUIIOBOTO KOHTYypa pEryjIupoBaHUs
JTaBIICHUS

— Ilpennoxxuthb KOMIUIEKC TEXHUYECKUX CPEICTB JJIsl peain3allii TUIIOBOTO KOHTYpa PEryJMpoBaHus pacxoja

— Ilpennoxxutb KOMIUIEKC TEXHUYECKUX CPEAICTB JJIsl peasin3allii TUIIOBOTO KOHTYpa PEryJIupOBaHUsS YPOBHS

— CocTaBHTh CTPYKTYPHYIO U (DYHKITMOHATBHYIO CXEMbI aBTOMATH3AI[MM TUIIOBOTO KOHTYpa PETyIUPOBAHUS
MotHocTH ayru B ATIK.

— CocTaBUTH CTPYKTYPHYIO U (DYHKIIMOHAIBHYIO CXEMbI aBTOMATU3allMK TUIIOBOTO KOHTYpa YPOBHS MeTaiia
B Kpuctayumzarope MHJI3.

— CocTaBHTh CTPYKTYPHYIO U (YHKIIMOHATBHYIO CXEMBbI aBTOMATH3AI[MU THIIOBOTO KOHTYpPA PETYIHPOBAHUS
pacxozaa Boasl B 3BO MHJI3..

Ilpumepul 3a0au k 3auemy:.

3adaua 1. icnonb3ys 'OCT 21.208-2013 mate pacmudpoBKy CISIYIOIIMM YCIOBHBIM 0003HAUYEHUSIM CPEICTB

aBTOMAaTH3aI1H:

SHEO S
e ()

3aoaua 2. Ucnonb3ys I'OCT 21.408-2013 cocTaBuTh nepevyeHb OCHOBHBIX PabOuUMX uyepTexkeill MpoekTa Io
ACY TIIL

3aoaua 3. Ucnionb3yst TOCT 21.208-2013 nmosicHUTh 00bEM TEXHHUUECKHUX CPEICTB Ha MPEIJIOKEHHON cXeme
aBTOMAaTH3alUHU:

]

3adaua 4.“I/Icn0nb3y51 I'OCT 21.208-2013 nosicHuTh 00b€M TEXHUYECKUX CPEJICTB HA MPEIOKEHHON cXeMe
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aBTOMaTHU3aluu:

MeToabI ONTUMHU3ALUH B METAJLJIYPIrun

[1K-4.1

OuenuBaer ChIpbE u
METALTYPrHYeCKYI0  MPOAYKIIHIO,
KOPPEKTHPYEeT ¥ KOHTPOJIUPYET
IPOU3BOACTBEHHBIN  IIpOLlECC €
000CHOBaHHEM TIPUHSITHIX
TEXHOJIOTUYECKUX U TEXHUYECKHX
Mep

[IpuMepHBIe TEOpETUUECKHE BOIIPOCHI IS TOATOTOBKH K 3K3aMEHY:

[TonsiTve «ONTUMANIBHBINY, KPUTEPUN ONITUMAIBHOCTH.

[Tpunuun BeIOOpA KPUTEPUS ONTUMAIBHOCTH.

[IpuBecTn npumepbl HATWYMSI OIPAaHUYEHUH MpPHU PEIICHUU 3aJa4yd ONTUMU3ALMHM TEXHOJIOTHYECKOIo
porecca.

[ToHsATHE ONTHMAIBHOCTH XUMHYECKOIO COCTaBa ChIPHEBBIX MAaTEPUAJIOB MPOLIECCOB BBHILJIABKH YyT'yHa U
CTaJIN.

CdopmynupoBaTh 3Tanbl 33Ja4d ONTUMHU3ALMU IpOLEcca arJioMepalud € ILEJbI0 MaKCUMHU3alUuu
MIPOU3BOIUTENILHOCTH arJIoMepallMOHHON MauHbl. OO0CHOBATh MPUHSATHIE PEILICHUS.

CdhopmynupoBaTh 3Tambl 33Ja4dl ONTHMM3ALMU JOMEHHOTO Ipolecca € LeNbl0 MaKCUMHU3AIUH
MIPOU3BOIUTENILHOCTH TIOMEeHHON neun. OG0CHOBATh NPUHSATHIE PEIICHUS

ChopmynupoBaTh dTambl 33Jayd  ONTHUMM3AIMM XMMHYECKOTO COCTaBa CBIPHEBBIX MaTepHaliOB
JJOMEHHOTO TIpollecca C IeJIbI0 BBIIUIABKM BBICOKOKAUYE€CTBEHHOTo 4yryHa. OOOCHOBAaTh MHPUHATHIE
pelieHus

CdopmynupoBaTh 3Tarbl 337a4y ONTUMU3AIMU MTPOLIECCa BHIIIABKY CTaIN B KUCIOPOJHOM KOHBEpTEpE €
LIEJIBbIO BBIMIaBKU HU3KO(ochopucToit ctanu. OG0CHOBATH MPUHSATHIE PEILICHHS.

[locraButh B 00IIeM BHAE 3ajadyy ONTHMM3AIMM pacxoja TOIUIMBA B IPOLECCE arjoMeparuu.
CdopmynupoBaTh U 3anKcaTh OTPpaHUYEHUS U 1IeJIeBYI0 QyHKIUIO. BbIOpaTh MeTO/ perieHusl.

IloctaButh B O6I.I.[CM BUAC 3aaa4dy OINTHMHU3AlWKU Ta30IIpOHUIACMOCTU arJIOIIMUXTHI. BLIGpaTL
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nu3MeHsiemble napamerpsl. ChopMynupoBaTh U 3amKMcaTh OTPaHUYCHUS U LeNeBYI0 QyHKIM0. BriOpaTh
METOJI PEIIECHHUS.
[TocTaBuTh 3amauy ONTHMM3ALMU pacxoja (HeppoCIUIaBOB HA PACKHCICHHE U JIETUPOBAHHE CTAIU B
obmem Buae. ChopMymupoBaTh W 3amucaTh OTPAHUYCHUS W IENEeBYIO0 (QYyHKIHIO. BpiOparth meton
pelIeHus.
[TpumepHBIe TpaKTUUECKUE 3a/laHus )i SK3aMeHa
HccnenoBaTb XUMUYECKHUI COCTaB UCXOIHOTO ChIPbsl HA BOBMOXKHOCTD BBIIIJIAaBKU U3 HErO 4yryHa. JlaTh
PEKOMEHIallMU 110 ONTUMHU3ALMHY XMMHUUECKOT0 cocTaBa chlpbsi. ChopMynupoBaTh 11€71b ONTUMU3ALUN.
O60CHOBaTh NPUHSITHIE PELICHHUS.
Bapuanr Xumnueckuit cocras XPC, %
Fe FeO |MnO |S P,Os | SiO; | Al,O3 | CaO | MgO
56 10,5 0,5 0,82 | 0,62 9,6 1,2 5,12 1,3
B cucrteme 31eKTpOHHBIX TaOIUI] C UCIIOJIb30BaHNEM BKJIaAKU «IloMCK penieHus» cocTaBUTh IPOrpaMMy
IUIAHA [TOCTABKU CTAJIM OT TPEX KUCIOPOAHBIX KOHBepTepoB T MHJI3 ¢ Munnmu3zanueit oomein
CTOMMOCTH IIEPEBO3OK AJIS CIECAYIOIINX YCIOBUN: KOHBEPTEPHI BBIIUIABIISAIOT B CYTKH COOTBETCTBEHHO, 24,
18 u 21 kosmeii co cranpto. s MHJI3 tpebyercs, coorBeTcTBeHHO, 15, 17,9, 12 u 10 koBIel cranu B
cyTkd. CTOMMOCTb ITEPEBO3KU OJTHOTO KOBINIA CO CTallbio OT KoHBepTepa kK MHJI3 nmpencrasneHs! B
TabIuIe.
ITocTaBuku [TorpeOuTenu
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1
OCHOBBI MUHEPAJIOTHH
[1K-4.1 OnenuBaer ChIpbE 51 IIpuMepHBIii HepedYeHb BONPOCOB K 3a4€eTy
MCTAJITIYPrUYCCKYI0  MIPOAYKIIHIO, [ToHsiTHE O KpUCTAIIJIE U KPUCTAJUIMYECKUX BEIIECTBAX.
KOPPEKTUPYET W KOHTPOIMPYCT OCHOBHBIE CBOWCTBA KPUCTAJLIOB.
NPOM3BOJICTBEHHBIH  IIporecc ¢ CuMMeTpHs KpUCTAJUIOB, BUABI CAMMETPUU, CHHTOHUU, KATETOPHH.
obocHOBaHHEM HPUHATBIX [IpocTpaHCTBEHHAST KPUCTAIUTHYECKAS PEIIETKA, €€ JIEMEHTBI U ITapaMeTpBbI.

TEXHOJIOTHYCCKUX N TEXHHUYCCKUX
Mep

[TonsiTrie 0 MPOCTHIX U KOMOMHALIMOHHBIX (OpMax, IPUHIUIIBI UX Ha3BaHUSL.
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VYcranoBka kpuctauioB. [IpaBuia BeIOOpa oceil m eqUHUYHON rpaHu. VHIEKCH U CUMBOJIBI TPaHEH H
IPOCTHIX (HOpM.

3aKOH palMOHAJIbHOCTH OTHOIIEHUH MapaMeTPOB - 3aK0H [ aron

[TpaBuna ycTaHOBKM KYOMUYECKUX U T€TPArOHAIBHBIX KPUCTAILIOB.

ITpaBuiia ycTaHOBKH TPUTOHAIBHBIX M IN€KCArOHAJIbHBIX KPUCTAIIOB.

ITpaBuiia ycTaHOBKH KPUCTAJIJIOB HU3IIEH KaTErOPHH.

3aKOH ITOCTOSIHCTBA I'PAaHHBIX YIJIOB.

OcHoBHBbIE 337]a4l KPUCTAIUIOXUMUH. TUIIBI IJIOTHEHIIMX IIAPOBBIX YIAaKOBOK.

OcHOBHbIE TUIIBI KPUCTAIUIMUECKUX PEUIETOK U THUIIbI perieTok BPABD.

THUIbl KPUCTAIIIMYECKUX CTPYKTYP MOHHBIX KPUCTAJLIOB.

THUIBl KPUCTAIVIMYECKUX CTPYKTYP METAUIMYECKUX KPUCTAIIIOB.

THUIbl KPUCTAIVIMYECKUX CTPYKTYP aTOMHBIX M MOJIEKYJISIPHBIX KPUCTAJLJIOB.

N3omopdusm, THIB H30MOp(HHU3MA 110 CTETIEHH COBEPIICHCTBA U XapaKTepy 3aMeIleHusl.

[Tonmumopdu3m 1 NOAUTUIIU3ZM.

[TonsTue o MuHepane, pyae u nopoae. IlpomplnuieHHas KiaccupuKarms.

Kpucrannoxumuueckas kiaccupuKanys MUHEPaJIOB.

OnTuueckue (IBET, LIBET YePThl, OJIECK, IPO3PaYHOCTh) CBOWCTBA MUHEpAJIa.

Mexanunueckue (TBEpOCTh, CIAIHOCTb, U3JI0M) CBOMCTBa MUHEPAJIOB.

Mopdornorus munepanos. [IoHsTHE O CTPYKTYpe U TEKCTYpE.

[TonsiTue 06 orpanke, raburyce u o0iarKe MuHepasnoB. Kinaccudukanys MuHepanoB Mo 00JUKY U CTETIEHU
uauomopduszma.

Knaccugukaius cTpykTyp M0 OTHOCUTENBHOMY U a0COJIFOTHOMY pa3Mepy MUHEpPaTbHbBIX UHIUBUIOB.
Oco6ble popMbI MUHEPATIBHBIX arperaToB ApY3bl, chepoauThl, HaTeUHbIE (POPMBI.

[TonpobHas xapakTepucTUKa reMaTHTa U KopyHaa. CBeZieHHs: O MarHeTHTe.

[ToapoOHas xapakTeprCcTUKa MarHeTuTa U xpomura. CBeJIeHHsI O IIIHHEIN U BIOCTHUTE.

XapakTepucTuKa KapOOHATHBIX MUHEPAJIOB: KAJIBLUT, JOJJOMHUT, MarHe3uT, CUAECPHUT, MaJlaXuT, a3ypuT. Mx
POJIb B UEPHOU METAILTYpPIHH.

XapakTepucTuka cylb(UI0B: XadbKOMUPUT, MUPPOTUH, TAJICHUT, c(haiepuT, MOIUOAECHUT, apCEHOMUPHUT.
WX posb B YEpHOU METaJLUTyprUu.

XapakTepHucTUKa MUHEPAJIOB U3 KJlacca Cylb(aToB: 6apuT, TUIIC, AHTHAPUT.
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XapakTepuCTUKa CUIMKATHBIX MUHEPAJIOB U3 I'PYIIIbI IOJIEBBIX IIIATOB.

XapakTepuCcTUKa MUHEPAJIOB U3 TPYIIIBI OTUBUHOB: ((PasmuT, (POPCTEPUT, MOHTHYUCILIHUT).
XapakTepHuCTUKa CUIMKATHBIX MUHEPAJIOB U3 I'PYIIbl TMPOKCEHOB: (IMONCH], aBTUT, T'€IEHOEPTHUT).
XapaKkTepuCcTUKa MHHEPAJIOB IPyMIbl aM(UOO0IOB: (aKTUHOJIHUT U POrOBasi 0OOMaHKa).

OOmme mpenctaBieHUss 00  SHIOTCHHBIX, OK30ICHHBIX M METaMOP(OreHHBIX  Mpoleccax
MUHEPaI000pa30BaHMUS.

Marmaruueckue mnpouecchl (3¢ ¢dy3uBHble U MHTpY3uBHbIE). Kiaccudukanus marmaTUyecKuX HOPOJ:
KHCible (TPaHMT), CpeaHue (CHEHUT, TUOPHUT), OCHOBHBIE (Tab0po, 0a3anbT), yIbTPOOCHOBHBIE (IYHHT,
KHUMOEpJIUT), MeaouHble (HeeIIMHOBBI CHEHNUT).

[lermaTtuToBBIE, KOHTAaKTOBO-METACOMAaTUYECKUE (CKApHOBBIE) M  TUIPOTEPMAJbHBIE IPOLIECCHI.
MecTopoxaeHH s T0JIEBBIX UCKOIIAEMBIX, CBSI3aHHBIE C ATUMH IIPOLIECCAMHU.

OK30r€HHbIE MPOLECChl: BBIBETPUBAHME U  oOcaakooOpa3oBaHue ((pu3nueckoe, XHUMHUYECKOE U
OroxumMuueckoe). MecTopoxk1eHUs MMOJIE3HBIX HCKOIIAeMBbIX.

Mertamopdudeckne TpPOIECChl: KOHTAaKTOBBIM M PETMOHAIBHBIN MeTamMophu3M. MecTopoXKaeHus
MOJIE3HBIX UCKOMAEMBbIX.

TexHUUecKue npouecchl MUHEpaao00pa3oBaHusl.

[TonsiTue 06 armomepanuu. [Iporeccsl TUCCOMIMY MUHEPAIOB U METACOMAaTHYECKOT0 3aMEIICHHUSI.
[Tporecchl KpUCTAITU3AUH [TPH arJIOMEPALIUH.

XapakTepHuCTUKa [VIaBHBIX U XapaKTEPHBIX arJIOMEPallMOHHBIX MUHEPAJIOB.

[Taparene3nc MUHEpaOB.

OcHOBHBIE CBEICHHSI O KPUCTAJUIU3AIMH BEILIECTBA.

Kunernyeckue TUIIBI KPUCTAILTU3ALINN.

3apokeHNE KPUCTAIIIOB.

OcCHOBHBIE TEOPHH POCTa KPUCTAILIIOB.

Kpucrannorpadus u MuHepanorus METaUyprudecKux MyIakoB U MIJIAMOB.

IIpumepHbIii epeyeHb NPAKTHYECKUX padoT

Omnpenenenre CMMMETPUN Ha MOJIENSIX UACATbHBIX KPUCTAIUIOB

Omnpenenenye BHEIIHUX TPAaHHBIX, p€OEPHBIX U BEPIIMHHBIX (JOPM B KpUCTaJUIaX. Y CTAHOBKA KPUCTAJIOB
U OTlpesiesieHNe KpUCTauiorpaguueckuxX CUMBOJIOB T'PaHHbBIX, peOEPHBIX U BEPIIMHHBIX (hopM

M3yueHne cucTeMaTHuecKO KOJIEKIIMY MUHepasioB. PopMbl IPUPOAHBIX BhIJICICHUI MUHEPAIOB
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— JlnarHoctuueckre CBOMCTBA MUHEPAJIOB

— MW3yuenue, onncanue pu3nMUECKUX CBOUCTB, CTPYKTYPHO-TEKCTYPHBIX OCOOCHHOCTEH CpacTaHus,
OTpeieIeHne MUHEPAJIOB, CIIOCOO0B UX UCIIOIB30BaHUS B YSPHOW METAJUTYPIHH U HAPOJHOM XO35HCTBE
Penmts 3a1a4u.

«["eonoruueckue IpoueCcChb»

— OCHOBHBIC SHJIOTEHHBIC TTPOIECCHI MUHEPATIO00pa30BaHUS

— DK30reHHbIE MPOLECCH MUHEPAI000pa30BaHus

— Texuuveckue mporecchl MUHEPAIOOOPA30BAHMSI TP arjIOMEpaIiH

— MuHnepanooOpa3oBaHue B JOMEHHBIX IIpoIleccax

— MuHepanorus JOMEHHBIX IIIJIAKOB, TAPHUCAXa HA PYTEPOBKE U MUHEPAILHBIX OTJIOKCHUI B
TpyOOIpoBoOIaX

IKCIIyaTaLl

s JOMEHHBIX Ievei

[1K-4.1

OuenuBaer ChIpbE u
METAILTYPIrHYeCKYI0  MTPOAYKIIHIO,
KOPPEKTHPYET ¥ KOHTPOJIUPYET
NPOM3BOJICTBEHHBIM  mpolecc ¢
000CHOBaHHEM TIPUHSITHIX
TEXHOJIOTUYECKUX U TEXHUYECKHX
Mep

IIpumepHbIe TeopeTHYECKHE BONPOCHI HA IK3aMeH:

KOHTpOJ'IB pa6OTBI I1e4H 110 BU3yaJIbHbIM Ha6J'IIO,I[CHI/IHM.
KOHTpOJ'IB YPOBHA U OUCPTAHUSA ITOBEPXHOCTHU 3ACHIIIH.
HpI/I‘lI/IHBI HWKHUX TTOABUCAHUN IITUXTEHI. HYTI/I CHMIXXCHHUSA UX BepOHTHOCTCﬁ.

Amnanmus pa6OTLI JOMEHHOM IIe4M IIO AuarpaMmme H3MCHCHUA COACPIKAHUA C02 o CCUCHUIO
KOJIOIITHHUKA.

le/IMepH])Ie NPAKTHIECCKHUE 3aJlaHUA HA IK3aMEH:

OneHka TemiIoBOro COCTOSHUS JOMEHHOIO IpoLecca 0 XHMUYECKOMY COCTaBY KUAKUX MPOAYKTOB
IUTABKU: MO TPEACTAaBICHHBIM XMMHMYECKHM COCTaBaM YYyryHa OIpPENENHTh, MPHU BBILIABKE KaKOIO
YyryHa TeMIepaTypHbI ypoBeHb mpoliecca Obl1 Bollle. JlaTh pa3BepHyTOE OOBSICHEHHE.

Yyryn |Fe% |Si% |Mn% |P% |S%
1 94 060 |055 |007 |0018
2 94 050 |044 |007 0,020

BusyanbHas oOlleHKa TEIIOBOIO COCTOSIHUSI JOMEHHOTO MpoIecca MO  BHEUIHEMY BHUAY KUIKHUX
MPOJYKTOB IJIABKU: MO MPEJCTaBIEHHBIM 00pa3llaM YyryHa M IUTaKa ONpPeNeiNTh TEIJIOBOH YPOBEHB
mporiecca, Mpu KOTOPOM OBLITH BBITUTABJICHBI ATH 00Pa3IibI.

[To nmanubim KUII nner noHmkeHue Temmneparypbl KOJIOMIHUKOBOrO ra3a. O dyem 310 roBoput? JlaTh
pa3BepHyTOE OOBSICHEHNE.
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— Tlo manaeiM KUIT uner nonmkenue conaepxkanusi CO, KOJOUTHUKOBOTO rasa o nepudepun. O yem 310
roBoput? Jlath pa3BepHyTOE OOBSICHEHUE.

— Ilo manaeiM KUIT HaOmrogaeTcs 3aMeyiecHHOE U HEpaBHOMEpHOE cpabaTeiBaHue moaad. O yem 3To
rosoput? JlaTh pazBepHyTOE OOBSICHEHHE.

— Tlo naraeiM KUIT Habmonaetcs manenue coaepxanust CO, TOIBKO B OJJHOU TOUYKe KoonrHuka. O yem
3T0 roBOpHT? JlaTh pa3BepHyTOE OOBICHEHHE.

— Ilo Bu3yanbHBIM HAOIIOEHUSAM Ha PYpMBI CTaTM IPUXOIUTH TEMHBIE KyCKU KOoKkca. O 4em 3To
roBoput? Jlath pa3BepHyTOE 00BSICHEHUE.

— [Ilo aHanu3y XMMHYECKOTO COCTaBa YyryHa HaOIr01aeTCs MOHMKEHHUE COJIepKaHus Mapranna B HeM. O
4yeM 3T0 ToBopHT? JlaTh pa3BepHyTOE OOBSICHEHHE.

— Ilo ananu3y XMMHUYECKOTO COCTaBa 4yryHa HaOIr0qaeTcs MOHMKEHNE coaiepKkaHus cepbl B HeM. O ueM
9710 ToBOpHT? JaTh pa3BepHyTOE OOBICHEHHE.

— Ilo ananu3y XMMHUYECKOTO COCTaBa 4yryHa HaOIr0qaeTcs MOHKEHUE CoepKaHusl KpeMHus B HeM. O
4yeM 3T0 ropoput? JlaTh pa3BepHyTOE OOBICHEHHE.

— Ilo mpencraBieHHBIM AMarpaMMaM OIPEAEINTh TUII PACCTPOMCTBA X04a JOMEHHOM Neun. YKa3aTh

BpeMsl HaCTYIUIEHUs paccTpoiicTBa. OnpenenuTh TEXHOJIOTMUECKUE PELLIEHUs Al yCTPaHEHUSI

paccTpoicTBa.

— Ilo npencraBiaeHHBIM JUarpaMMam ONPENeNIUTh TUIT PACCTPOMCTBA X01a JOMEHHOM MeYH. YKa3aTh
BpeMs HaCTYIUICHUS paccTpoiicTBa. ONpeaenuTh TEXHOJIOTHUECKUE PEIISHUS VISl yCTpaHEHUS
paccTpoiicTBa

O

— Ilo npencraBieHHBIM AMarpaMMaM ONpPEAEIUTh TUIl PACCTPOMCTBA X0/1a IOMEHHOM neun. YKa3aTh
BpeMs HaCTYIUIEHUS paccTpoiicTBa. OnpeaennTh TEXHOJIOTMYECKUE PEIIeHUs ISl yCTpaHEHUs
paccTpoircTBa
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Omnucatb IIPUHIUIT KOHTPOJIA CXOJia INUXTOBLIX MAaTEPHAJIOB IO HpCHCTaBHCHHOﬁ CXEMC

Bpers,v
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Omnucatsb 11 CACTABJICHHYIO AUarpaMmy, IpUHOUII €€ IMOCTPOCHUA:

[To mpencTaBIeHHBIM qUarpaMMaM ONPEACTUTh TUI PAaCCTPOMCTBA X0/1a TOMEHHOM TeuH. YKa3aTh
BpeMsl HACTYIUIEHHS paccTpoicTBa. OTNpeIeTuTh TEXHOJOTHUECKUE PEIICHHS IS YCTPAHECHUS
paccrponcha

[To mpeacraBneHHOM quarpaMme ONpeeIuTh TUIT BO3MOKHOM aBapuu M METO/IbI 0€3011acHOM
JIMKBUJALIUU €€ MOCIEICTBUI
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[To mpencraBieHHON AUarpaMMe OTPEICTUTh TUIT BOZMOXXHOM aBapvH M METO bl 0€3011acCHOM
JIMKBUJALIUA €€ ITOCIEICTBUN

MeTtoabl KOHTPOJIsI JOMEHHOI'0 Ipoiecca

I1K-4.1

OuenuBaer CBIpbE u
METAJTyPrUuecKyl0  IPOAYKIIHIO,
KOPPEKTUPYET W KOHTPOJIHUPYET
IIPOM3BOJCTBEHHBI  IIpoLeCC C
000CHOBaHHEM HPUHATBIX
TEXHOJIOTHYCCKUX MW TEXHHUYCCKUX
Mep

[IpumepHbIe TeopeTHYECKHEe BONPOCHI LISl IK3aMeHa:

[TokazaTenu kayecTBa UCXOHOTO CHIPBS VISl BBITUIABKU YYT'yHA B IOMEHHBIX TI€4aX, MPEIEIIbI
W3MCHCHHUS.

VYeTpoicTBO M pacnoioKEeHNE OCHOBHBIX JATYUKOB /71 KOHTPOJIA 3a XOA0M JOMEHHOTO IpoLecca.
3ayBKa U pa3ayBOUYHBIN MEPHOJ pabOTHI TOMEHHOH TEUH.

[IpuunHBI HapylIEHHUs] POBHOTO X0/1a.

OLieHKa TETIOBOIO COCTOSIHUS JOMEHHOM €YU, BKIF0Uasi BU3YAIbHYIO.
CriocoObI perynupoBaHust X0/1a JOMEHHOW MeYH «CHU3Y».

Croco0bI peryaupoBaHus JOMEHHON TIEYH «CBEPXYY.

CucreMa OXJIaKJIeHUs TOMEHHBIX Iedei.

KoHTpoJib ypOBHSI B OYepTaHHS TTOBEPXHOCTH 3aCHITIH.

[TepeuncnuTh BUIBI pACCTPOMCTB X04a TOMEHHOM IIJIABKH.

[Tepeuncnuth BUABI HAPYIIEHUS Ta30pacpeiesieHUs B TOMEHHOM TeUH.
Bo3nukHoBeHHe miepudepuitHOTO XOoJa: TPUYWHBI, TPHU3HAKH, METOJbI
YCTpaHEHHS.

Bo3HUKHOBEHHE 0CEBOT0O X0/1a: MPUINHBI, TPU3HAKU, METOIbI MPETYNPEKICHUS U YCTPAHCHHUS.

MpEAYNPEXKACHUS
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— Bo3HHKHOBEHHE KaHAILHOTO X0/1a: IPUYUHBI, IPU3HAKU, METO/IbI IPEAYIPEIKACHHS U YCTPAHCHHS.

— BO3HHKHOBEHHE rOpSYEro X0/1a: MPUYHUHBIL, IIPHU3HAKK, METOBI IPEAYIPEKICHUS H YCTPAHCHUSL.

— Bo03HHKHOBEHHE XOJIOHOTO XO/1a: IPUYHMHBI, IPU3HAKU, METObI IPEAYIPESIKACHHUS U YCTPAHCHHS.

— BoO3HHKHOBEHHE TYroro xoja: MPUYKHBI, IPU3HAKU, METO/IbI IPEAYIIPESIKACHUS U YCTPAHCHHSL.

— BO3HMKHOBEHHE BEpXHEro MOJBHCAHMS: TPUYUHBI, TPU3HAKH, METOAbI TPEAYNPEKIACHUS |
yCTpaHEHHUSI.

— BO3HUKHOBEHHME HWKHErO TIOJBHCAHUS: TPUYHMHBI, MPU3HAKH, METOABI TNPEAYNPSKICHUS U
yCTpaHEHHUSI.

— 3arpoMoKJeHUE ropHa: MPUYUHBI, IPU3HAKU, METOIbI TIPEAYTIPEKICHHS U YCTPAHCHHSL.

— IIpopbIB ropHa: MPUYKHBL, IPU3HAKH, METOJIBI IPEAYIPEKICHUS U YCTPAHCHUS.

— HacTpum: npuYrHbI, TPU3HAKK, METO/IBI PEIYIPESKIACHUS U YCTPAHCHUSI.

— B3auMoCBs3b TEIIOBOTO COCTOSTHUS JOMEHHOT'O TIPOIlecca U Ka4ecTBa POIYKTOB TUIABKH.

[IpuMepHbIe NPpaKTHYECKHE 32IaHUA IJIs1 IK3aMeHa:

— Ilo nmpeacraBieHHOMY XHMHYECKOMY COCTaBY OlleHUTh KayecTBO JKPC mo TpeGoBaHusIM
aoMeHuukamM. O60CHOBATH OTBeET.

Fe FeO S P CaO SiO, AlLO;  MgO [ [KpymHOCTH, MM
62 2,3 0,05 0,1 2,5 5,1 1,4 0,8 0 1-20
Fe FeO S P CaO SiO, AlL,O; | MgO | mnn | KpynHocts, MM
56 10,2 0,05 0,1 7,5 2,1 6,4 2,3 0 1-20
Fe FeO | S P CaO SiO, | AlLO; | MgO | mum.m. KpymHocTb,
MM
62 | 2,3 0,05 | 0,2 1,22 2,51 | 0,08 0,11 0 10-20

— HpOaHaJ'II/BI/IpOBaTB pa60Ty JOMEHHOM II€YH IO AuarpaMmMe M3MCHCHHUS COJACPIKAHUA COZ 110 CCUYCHHIO
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KOJIOIIHHKA.

OLeHUTh TEIUIOBOE COCTOSHUE JOMEHHOI'O IpoLecca IO XMMHUYECKOMY COCTaBY JKUAKHX IMPOJIYKTOB
IUTaBKH: 110 IPEACTaBICHHBIM XMMUYECKMM COCTaBaM YyT'yHa ONpPEAEIUTh, IPU BbIIJIaBKE KAaKOTO YyryHa
TEMIIepaTypHBIA yPOBEHB Iporiecca OblI BhIIe. JlaTh pa3BepHyTOE 00BICHEHHE.

Yyryn | 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

— DBusyaJbHO OLEHHWTH TEIUIOBOE COCTOSHUE JOMEHHOIO IpOLEecca II0  BHEIIHEMY BHUAY KHIKUX
MPOAYKTOB IUIABKH: TI0 MPEACTABICHHBIM 00pa3liaM 4yryHa M [UIaKa ONPENEIUTh TEeIIOBOH YPOBEHb
npoliecca, pu KOTOPOM OBbUTH BBIILIABICHBI 3T 00pa3Ibl.

— Ilo nanneiv KUII naer nonwxkeHue temmneparypbl KOJIOMIHUKOBOIrO raza. O yem 3to rosoput? Jlatsb
pa3BepHyTOE OOBICHEHHE.

— Ilo nannsiM KUIT uner nonmxkenue copepxkanust CO2 KOJOUIHUKOBOTO ra3a no nepudepuu. O yem 3to
roBoput? Jlath pa3BepHyTOE 00BSICHEHUE.

— Onucarp Hpe)ICTaBJ'IeHHYIO JUarpaMMmy, IpUHIUII €€ MOCTPOCHUS
Bpews v

\uuurm/// 7
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[To nanueiv KUIT Habnrogaercs 3aMeUIEeHHOE B HepaBHOMEpHOe cpabaTeiBaHue nmogad. O yem 310

roBoput? JlaTh pazBepHyTOE OOBSICHEHHUE.

— Ilo manasiM KUIT nHabmrogaercs nagenne coaepxkanust CO, TONMBKO B OJTHOM TOUKe KoJOmHUKA. O yem
sT0 roBoput? JlaTh pa3zBepHyTOE OOBSICHEHHE.
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— Ilo Bu3yanbHbIM HAOMIOACHUSAM Ha (DypMBI CTaJIM IPUXOAUTH TEMHBIE KyCcKH Kokca. O 4eM 3To
roBoput? Jlath pa3BepHyTOE OOBSICHEHUE.

— Ilo aHanu3y XMMHYECKOro cocTaBa uyryHa HaOIr0/1aeTcsl MOHMKEHHUE COJepKaHus Mapradua B HeM. O
4yeM 3T0 roBoput? JlaTh pa3BepHyTOE OOBSICHEHHE.

— Ilo ananu3y XMMHYECKOTO COCTaBa YyryHa HaOIr01aeTCsl MOHIKEHHE CoaepKaHus cepsl B HeM. O uem
3T0 roBOpHT? JlaTh pa3BepHyTOE OOBICHEHHE.

— [lo aHanu3y XMMHYECKOro cOCTaBa YyryHa HaOJIr01aeTcsl MOHWKEHHUE CoJepkKaHus KpeMHus B HeM. O
yeM 3T0 roBopuT? JlaTh pa3BepHyTOE 0ObICHEHHE.

— Onucarh NPUHIUI JSHCTBUS TPEACTABICHHOTO 000pYIOBaHUS AJIs1 KOHTPOJIS CXOAa CTOJI0a IUXTHI Ha
JIOMEHHBIX ITeYax:

e

%%

— Omnucath IIPUHIMUIT KOHTPOJIA CX04a IIMXTOBBIX MAaTCPHUAJIOB IO HpeHCTaBHeHHOﬁ CXEMC

— Ilo npencraBieHHBIM AMarpaMMaM OMpPEAEIUTh TUIl PACCTPOMCTBA X0/4a IOMEHHOM neun. YKa3aTh
BpEeMsI HACTYIIIeHUs paccTpoiicTBa. O60cHOBAaTh OTBET. ONpeAeTUTh TEXHOIOTHYECKUE PEIICHUS IS
YCTpPaHEHHS PacCTPOICTBA.

— Ilo npencraBiaeHHBIM JUarpaMMam ONpPENeNIUTh TUIT PACCTPOMCTBA X01a JOMEHHOMW MeYH. YKa3aTh
BpeMs HaCTYIUICHHS paccTpoiicTBa. O00CHOBATH OTBET. ONPEAeIUTh TEXHOJIOTHIESCKUE PEIICHUS IS
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YCTPaHEHHs pacCTPOMCTBA

— Ilo npencraBieHHBIM JUarpaMMam ONPENEIUTh TUIT PACCTPOMCTBA X01a JOMEHHOM MeYH. YKa3aTh
BpeMs HacTyIIeHus paccTpoiicTBa. O60cHOBaTH 0TBET. ONpeieuTh TEXHOIOTHUECKUE PEIICHUS JIIS
~ YCTpaHEHHs PacCTPOMCTBa

— Ilo npencraBneHHBIM JUarpaMMam ONPENeNIUTh TUIT PACCTPOMCTBA X01a JOMEHHOM MeYH. YKa3aTh
BpeMsI HaCTyIIeHUs paccTpoiicTBa. O60cHOBaTh O0TBET. ONpeeauTh TEXHOJIOTUYECKUE PEIICHUS JUIs
YCTpaHEHHS pacCTPOilCTBa

iiif‘”llp"rﬁ, o
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— Ilo npencraBieHHbIM AMarpaMMaM OMpPEAEIUTh TUIl PACCTPOMCTBA X0/1a IOMEHHOM neun. YKa3aTh
BpeMsI HACTYIIeHUs paccTpoiicTBa. O60cHOBaTh OTBET. ONpeaeTUTh TEXHOIOTHYECKUE PEIICHHS IS
YCTpaHEHHs PaCCTPOMCTBA
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[To nmpeacTaBneHHON cXeMe OMPEeNIUTh TUI BO3MOXKHOM aBapyy U METO 1l 0€30MaCHON JTUKBUIAIINH
ee MOoCIeACTBUI

ITo nmpexncraBneHHON qUarpaMMme ONpeaeIUTh TUIl BO3MOKHOM aBapuu U METO/1bI 0€3011acHOM
JUKBUJALMY €€ OCIEACTBUN

[To mpeacTaBneHHOMN qUarpaMMme ONpPeaeTUTh TUTT BO3SMOXKHOM aBapuu M METO/IbI 0€301acHOM
JIMKBUJALIUA €€ ITOCIEICTBUI
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— Ilo mpencraBieHHO# AUarpaMMe ONpeeIUTh THIT BO3MOXHON aBapuy U METO/IbI O€301acHON

JJUKBU AU €€ HOCH@I[CTBI/Iﬁ

Hponmoncn;euuaﬂ - TEXHOJIOTHYIECKasi (l'lpOQKTHO-TeXHOJIOFI/I‘{eCKaH) IMPpaKTUKa

[1K-4.1 OueHuBaet ChIpbE u | [To armonexy, nomennomy 1exy. KKLI, CIIL], kompoBomy 1iexy [TAO «MMKx»:
METAILTYPIUYCCKYI0  IPOAYKLHUIO, | — McX0aHOE ChIphe IS IPOU3BOICTBA
KOPPCKTUPYCT M KOHTPOIMPYCT | — [[oka3arenu Ka4yecTBa UCXOJIHOTO ChIPbSI
IPOM3BOJCTBEHHBIH  TIpPOLECC €| — Mertoarka moAroTOBKY UCXOAHOTO ChIPBS K IEPEAEITY
000CHOBaHHEM MPUHATBIX | _  BpixoHoil MPOAYKT (IIOIYIPOLYKT)
TEXHOJIOTHYECKNX M TEXHUYECKHX | _  Kourpons KauecTBa ChpbS.
Mep
IIpon3BoacTBeHHAs! - NPEAAMILIOMHAS PAKTHKA
1K-4.1 OrnennBaer ChIpbE 1| — KoHTponaupyeMmsle IapaMeTphbl IPOLIECCOB IPOU3BOACTBA YEPHBIX METAILIOB.
MCTA/UTYPrHICCKyt0  IMPOAYKIHIO, | — (CrocoObl KOHTPOJIS M KOPPEKTUPOBKU METAITYPrUYECKUX IPOLIECCOB.
KOPPEKTHPYCT W  KOHTPOIMPYCT | —  [JokazaTenu OLEHKU KayeCTBa CIPbEBBIX MAaTEPUAIIOB, TOTOBOM NMPONYKIUH. BinsgHne n3MeHeHus
NPOU3BOJICTBEHHBIN  IpoLecC ¢ KauecTBa cbIpbst Ha TOII mponeccos.
000CHOBaHHEM HPUHATBIX | XapakTepHCTHKA BBITYCKAEMOM MPOIYKIMH (METAUTyPTHUECKUE CBOMCTRA KeIe30PYAHOTO CHIPhS,

TEXHOJIOTHYECKUX N TEXHHUYCCKUX
Mep

KaueCTBO KHUAKOTO MeTasuia). TeXHu4ecKue yCaoBUs U CTaHAapThl Ha BBITYCKAEMYIO TPOYKIINUI0. CBSI3b ¢
JIPYTHUMU LIEXaMH.

TexHonornueckas nociae10BaTeIbHOCTh MPOU3BOICTBA YEPHBIX METAIUIOB. BXOIHOM M BBIXOJHOM
MPOAYKTHI IPOLIECCOB.




