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PaGouas mporpamma cocraenena na ocHope ®I'OC BO 1o cremmamsrocta 21.05.04
l'oproe nemno (mpuxas MuroGpHayku Poccru ot 17.10.2016 r. Ne 1298)
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JIner akryanuzanua padoyeii nporpamMmbl

PaGouast mporpaMma mepecMoTpeHa, o0cy KIeHa U ono0peHa [Iist pealn3alyy B 2020 - 2021
y4e6HOM To/Ty Ha 3acefaHuy Kadenpsl ['eoIoriy, MapKIIeiepeKoro nena u oboramenus

[Tpotokon ot 03 W/ﬁ() r. Ne 1
3as. kadenpoit _ = U.A. Tpumun

PaGoyast IporpaMma IepecMOTpeHa, 00Cy KIeHa U ono0peHa UL peanu3aliy B 2021 -2022
y4eGHOM TOTy Ha 3acefaHuy kKadenpsl [ €0NOrny, MapKIIeHEPCKOTO /eNa 1 oborameHus

ITpoTOKON OT ___ 2005 B ENo
3as. kadenpoit N.A. T'pumnn

Pa6ouast IporpaMMa IepecMOTpeHa, 00Cy i/IeHa 1 onoOpeHa UL pealu3aluy B 2022 - 2023
y4eGHOM rofTy Ha 3acefaHnH Kadeapsl [ €oNorny, MapKIIeHIepCKoro nemna 1 oborameHus

ITporokom oT ___ 2015 SN0 A,
3aB. kadenpoit U.A. I'pumys

PaGodasi IporpaMMa TepecMOTpeHa, o0cyIkaeHa u onoOpeHa ULt peany3aiy B 2023 - 2024
y4eGHOM oMy Ha 3aceaHuy Kadenpsl ['eonornu, MapKIeHIepCKOTo ena 1 oborammeHus

[TpoToxom or _ 20 1 Ne

3aB. xadenpoi W.A. I'pumus

PaGouas mporpamMma IepecMOTpeHa, 06ey ikieHa i on00peHa UL pealu3alii B 2024 - 2025
y4aeGHOM roy Ha 3aceanuy kadenpsl ['eonornu, MapKIIeHIEPCKOro Jiena 1 oborareHus

[Tporokom oT ___ 20 moNe L
3aB. xadenpoi U.A. Tpumus

PaBouast mporpamMmMa MepecMOTPeHa, 00Cyxk/IeHa 1 0no0peHa it peatu3aly B 2025 -2026
yueGHOM rojTy Ha 3acenaHuu KaQenpsl [eomorny, MapKIeliiepcKkoro Aeia i oboramenus

ITpoToKON OT ___ 20 1. Noo .
3aB. kadhenpoiu W.A. I'pumus




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenssMu OCBOCHMSI JUCHUILIMHBI «[ paBUTAIMOHHBIA METOJ OOOTAIICHUS» SBIISCTCS:
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAaudecTB, a Takxke (QopMupoBaHuEe NPOHEeCCHOHATBHBIX
KOMITeTeHIIHH B cooTBeTcTBHM ¢ TpeboBanusMu PI'OC BO mno cnermansHoctu 21.05.04 I'opHoe
neno (OboraiieHue MoJIe3HbIX UCKOTIAeMBIX ).

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuumnnuna ['paBUTaLMOHHBIA METOJ OOOraiieHuss BXOJUT B BapUATHBHYIO 4YacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

®dusuka

Marematuka

[Ipuknannas MexaHuka

OO6orareHue Mmojae3HbIX UCKOMAeMbIX

I'mppomexanuka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHN AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

BcnomorarenbHble nponeccsl

[IpoekTupoBaHue 000raTUTEIBHBIX (PaOdpUK

TexHonmorus oborameHus MoJIe3HbIX HCKOMAEMbIX

[ToaroroBka K 3aIIMTe U 3alIUTA BBITYCKHOM KBAJIM(DUKAIIMOHHONW PabOThI

[ToaroroBka Kk ciaye u cjaua rocyapCTBEHHOTO SK3aMeHa

[IpounzBoacTBEHHAS - IPEAAUIIIOMHAS TIPAKTUKA

HccnenoBanue pya Ha 000raTUMOCTh

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbpTaTe ocBO€HUS AMCUMITINHBI (MOAYIS) «I paBUTALIMOHHBIA METO] 00OTallIEHUS»
oOyyaroImuiics oKeH 001a1aTh CIEAYOIMIUMU KOMIETEHIIUSAMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

ITK-5 roToBHOCTBIO IEMOHCTPUPOBATH HABBIKU Pa3pabOTKU IJIAHOB MEPONPUATHIN IO CHUKEHUIO
TEXHOT€HHOM Harpy3Ku IIPOU3BOJACTBA HA OKPYXKAIOILYIO CPENY IIPU DKCIUTyaTallHOHHOMN
pa3BeJke, 100bI4e U nepepadoTKe TBEPABIX MOJIE3HBIX HCKOMAEMbIX, a TAK)KE IIPU CTPOUTENILCTBE
U OKCILTyaTalluy MOA3EMHBIX 00bEKTOB

3HaTh - MEPOTIPUATHUS IO CHIYKEHUIO TEXHOTEHHON Harpy3Ku MpOU3BOCTBA Ha
OKPY’KaIOIIYIO Cpey MPH 3KCIUTyaTallMOHHOM pa3Beske, 100b4e U
nepepaboTKe TBEP/IbIX MOJIE3HBIX HCKOMAEMBbIX, a TAKXKE MPU CTPOUTETHCTBE
U KCIUTyaTalluy MOJ3€MHBIX 00BEKTOB

YMmeTh pa3pabaTrhIBaTh IJIAHBI MEPOTIPHUATHIA 110 CHIYKEHUIO TEXHOT€HHOM Ha-
TPY3KH MTPOU3BOCTBA HA OKPYKAIOIIYIO CPEAY MIPHU IKCILTyaTallHOHHON
pasBenke, 1o0ObIue v mepepaboTKe TBEPABIX MOJIE3HBIX HCKOMIAEMBIX, 8 TAKXKE
TIPU CTPOUTEIBCTBE U IKCILTyaTAIMH MOJI36MHBIX O0BEKTOB

Bnaners HaBBIKAMH Pa3pabOTKH IJIAHOB MEPOMPUSITHH 110 CHUKEHUIO TEXHOTCHHOU
Harpy3Ku MpOU3BOCTBA HA OKPYKAIOIIYIO CPeAy MPH SKCIUTyaTalluOHHON
pa3Beke, 100bIue U mepepaboTKe TBEPABIX MOJIE3HBIX HCKOMAEMBIX, 8 TAKKE
IpH CTPOUTCIILCTBC U OKCILTyaTalluK IMOA3CMHBIX OGBGKTOB




ITK-12 roToBHOCTBIO ONIEPATUBHO YCTPAHATH HAPYIICHUS MPOU3BOACTBEHHBIX MPOLIECCOB, BECTH
NIEPBUYHBIN YUET BBINOIHIEMBIX padOT, aHAJIM3UPOBATH ONIEPATUBHBIE U TEKYIIME MOKAa3aTeNN
MIPOU3BOJICTBA, 0OOCHOBBIBATH MPEIJIOKEHUS 110 COBEPIICHCTBOBAHUIO OpPraHU3alluu

IIPOU3BOJICTBA
3HaTh - BO3MO>KHbBIE€ HApYyILLIEHUs IPOU3BOICTBEHHBIX IIPOLIECCOB;
- OIIEPAaTUBHBIC U TEKYILHE [TOKA3aTEeIH TPOU3BOJICTBA;
- HAIPABJICHUsI COBEPLIEHCTBOBAHMS OPTaHU3aLUN [TPOU3BOJCTBA
YMerb - BECTU IIEPBUYHBIN YUET BBINOJIHAEMBIX padoOT;
- aHAJIM3UPOBAThH ONEPATUBHBIEC U TEKYIUE MOKA3ATENIN IPOU3BO/CTBA,
- 000CHOBBIBATH MPEIIOKEHHS [0 COBEPIICHCTBOBAHUIO OPTaHU3AINH
IIPOU3BOJICTBA
Buaners - HaBBIKaMU IIPUHSATHUS PEIICHUM 10 YCTPAHEHHUIO BO3MOXKHBIX HApyILICHUN

IIPOU3BO/ICTBEHHBIX IIPOLIECCOB;

- HaBbIKaMU BEJICHUSI IEPBUYHOIO yU€Ta BBIIIOJIHIEMbIX padoT;

- METOJMKAaMHU ONPE/IEICHUS ONIEPATUBHBIX U TEKYIIHUX IOKa3aTesen
IIPOU3BO/ICTBA;

- HaBbIKaMU 00OCHOBAHHUS IPEJIOKEHHH [0 COBEPILIEHCTBOBAHUIO
OpraHu3aLuu

[TK-19 roToBHOCTHIO K pa3paboTKe NPOEKTHBIX HHHOBAIIMOHHBIX PEHICHUI 1O
AKCIUTyaTaI[MOHHON pa3BeqKe, 100brue, mepepadoTKe TBEPBIX MOJIE3HBIX HCKOAEMBIX,
CTPOUTENBCTBY U SKCILTyaTalliU MOJ3€MHBIX 00BEKTOB

3HaTh

- TEOPETHYECKHUE OCHOBBI TPABUTALIMOHHOIO METO/Ia 00OTaICHUS;

- COBPCMCHHBLIC I'PaBUTAIITMOHHBIC IIPOLUCCCHL O6OFaHICHI/I$I TBECPABIX
MOJIE3HBIX UCKOIAEMBIX B Pa3IMYHBIX Cpeax;

- oOactu MPHUMCEHCHUS KaXXKJ0ro U3 rpaBUTAlMOHHBIX TPOICCCOB U
MPAKTUKY TPAaBUTAIIMOHHOTO O0OTAIICHUS Pa3IMYHBIX BUIOB MUHEPATBHOTO
CBIpBS;

- OCHOBHOE 000PYJI0BaHUE [T KAXKIOTO IPABUTAIIMIOHHOTO TIPOIIECCE, Ero
YCTPOMCTBO, PETYIUPOBKY, TOCTOMHCTBA U HEJJOCTATKH, TPOU3BOIUTEIICH
o0opynoBaHus

VYmMmern

- pa3zpabarbIBaTh NPOEKTHBIE MHHOBALIMOHHBIE PELLIEHUS 110 IepepadboTke
TBEP/BIX MOJIE3HBIX UCKOMIAEMBIX, BKJIKOYasl IPOEKTHBIE PELIEHMUSI 110
T'paBUTAlTUOHHOMY O6OF3HICHI/IIO ITOJIE3HBIX UCKOIIA€MBbIX,

- BBIOUPATh ¥ paCCYUTHIBATh TEXHOJIOTHYECKUE CXEMBI T'PABUTALMOHHOTO
oOoramieHus

- paccUnThIBaTh CKOPOCTHU ABM)KEHHUS TEIN B CPENAX;

- OIPENENSITh 11eTIeCO00Pa3HOCTh UCTIOIb30BAHMSI PA3IMUHbIX
I'PaBUTALMOHHBIX ITPOLIECCOB JIIsl KOHKPETHBIX YCIOBHIA;

- aHaIM3upoBaTh A3(HEKTUBHOCTH pabOTHI aINMapaToB U MPOIECCOB

Bnanetn

- HaBbIKaMU pa3pa60TK1/1 IMPOCKTHBIX HHHOBAIIMOHHBIX peHIeHI/Iﬁ 110
nepepaboTKe TBEP/ABIX MOJIE3HBIX UCKOMAEMBIX, BKIIIOYAsi TPABUTAIIMOHHOE
obOorariecHue;

- OCHOBHBIMH METOJIMKAMHU IKCIIEPUMEHTATBHOTO ONIPEIeTICHHS TapaMeTPOB
Pa3IMYHBIX TPABUTAIMOHHBIX MTPOIIECCOB M MTapaMepPTOB 00OPYIOBAHHMS [T
TPaBUTAIMOHHBIX MMPOIIECCOB, HABBIKAMU 00OPAOOTKU MOTYUEHHBIX
OKCIICPUMCHTAJIbHBIX JaHHBIX

- OCHOBHBIMH METOJIMKaMH pa3pabOTKH MPOEKTHBIX PEIICHUN OTACICHUN
TPaBUTAIMOHHOTO O0OTAIEHUs Ha 000TaTUTENBHBIX (haOpuKax




[ICK-6.4 crtocoOHOCTBIO pa3padaThiBaTh U PEATM30BBIBATH MPOEKTHI TPOU3BOICTBA MPH
nepepadoTKe MUHEPATBLHOTO M TEXHOTCHHOTO ChIPhsi HA OCHOBE COBPEMEHHOU METO0JIOTUH
MIPOEKTUPOBAHUS, PACCUUTHIBATH IPOU3BOIUTEIBHOCTD U ONPEAEISATH MapaMeTphl 000pyI0BaHUS
oborarutenbHbIX (padpuK, GOopMUPOBATH TEHEPATBHBIN IIJIAH U KOMITIOHOBOYHEIE PEIICHUS
oboraTuTeNbHBIX (haOpHUK

3HaTh

- COBPEMEHHBIE IIPOEKTHI IO TIepepadOTKe MUHEPATBHOTO M TEXHOTEHHOTO
CBIPbSI U METOJIOJIOTHIO UX IPOCKTHPOBAHUS;

- TEXHOJIOTUYECKHE CXEMbI M OPTaHU3aLUI0 TPOM3BOCTBA HA
IpaBUTALIMOHHBIX (adpHKax;

VYmMmern

- pa3pabaThIBaTh U PEATM30BBIBATH MPOCKTHI TPOU3BOCTBA IO MEepepadoTKe
MUHEPAJIbHOTO U TEXHOIT€HHOI'O ChIPhsl HA OCHOBE COBPEMEHHOM
METOJIOJIOTUH IPOCKTUPOBAHHS;

- pacCcUUTHIBaTh NPOU3BOAUTEIIBHOCTD U ONPEIEIATh TapaMeTPhl
000pyI0BaHUs ISl BCEX TPaBUTALIMOHHBIX MTPOIIECCOB 00OTAICHUS

Brnaners

- IpUHIUTaMH (POPMUPOBAHHS T€HEPATHHOTO TIaHa 000TaTUTEIHHBIX
(habpuk;

- KOMIIOHOBOYHBIMHU PELLIEHUSIMU TPAaBUTALIMOHHBIX OTJIEICHUN
o0oraTuTeNbHBIX (haOpUK;

- METO/IMKaMH pacyera IPOU3BOJUTENIbHOCTH OT/IECICHUM IPaBUTALIUN;
- METOJIMKH OIpPEIeNICHHs TapaMeTpoB 000py10BaHUS JUIs
IPaBUTALIMOHHOTO 00OTalIeHUsI Ha 000TaTUTEIBHBIX (habpHKax;

- OCHOBaMH COBPEMEHHBIX METOJI0B IPOCKTUPOBAHUS OTIAECICHUN
IPaBUTAIMOHHOTO 00OTalIeHUsT 000TaTUTENBHBIX (padpHuK

[1CK-6.5 roTOBHOCTBIO IPUMEHSTH COBPEMEHHBIE HHPOPMAIIMOHHbIE TEXHOJIOTUH,
aBTOMAaTH3UPOBAHHbIE CUCTEMBI TPOEKTUPOBAHUS 000TaTUTENbHBIX POU3BO/ICTB

3HaTh

- COBpCMCHHBIC I/IH(i)OpMaHI/IOHHI)IG TEXHOJIOTUHU, aBTOMATU3UPOBAHHEBIC
CHUCTCMBI ITPOCKTUPOBAHUA 000raTHTEIbHBIX IMIpOU3BOACTB

VYmMmern

- MPUMEHSTh HH(HOPMAIIMOHHBIE TEXHOJIOTUN U aBTOMATHU3UPOBAHHBIC
CUCTEMBI MPU MPOESKTUPOBAHUS 0OOTAaTUTEIHHBIX POU3BOJICTB U, B
YaCTHOCTH, MPHU pacueTe KaueCTBEHHO-KOJWYECTBEHHBIX MOKa3aTenen
IPaBUTAIMOHHOTO 00OTAIEHHS U MIPH MPOSKTUPOBAHUU OTACICHUN
rpaBUTAIIMU HA 000OTAaTUTENBHBIX (pabprkax

BrnaneTs

- METOJIaMU Y METOJIMKAMU COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJIOTUHN U
aBTOMAaTH3UPOBAHHBIX CHCTEM ITPOEKTUPOBAHMS 000TaTUTEIbHBIX
MIPOU3BOJICTB




4. CTpyKTypa, 00b€EM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 125,35 akaz. yacos:
—aynuropHas — 119 akan. 9acos;

— BHeaynuTopHas — 6,35 akaj. yacoB

— caMocTosTenbHas pabota — 54,95 akan. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma arTecTaluy - KypcOBOM MPOEKT, IK3aMEH

AynutopHast ) s
o | wvonraxrHAs pabora E 3 ®dopma TeKyIero
g B
& o U KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) E B A . p Kon
S 3 © | camocTosATENBHOM | yclieBaeMOCTH U
JUCLIUATUINHBI 5 [ . | xomnerenu
@) 2 £ paboThI TIPOMEKYTOYHOM
Tlex. J;;‘S' HE::I(T- 5 ‘\é aTTecTaluu
1. 1. Pazgen «Teoperuueckue
OCHOBBI IPaBUTAMOHHBIX
MIPOIIECCOBY
11 11. Tema «OOmmue .
R o CamocrosrensHoe | Y CTHBIH ompoc.
- alzs[ma H-OHHOM  METOLG u3y4yeHue yueOHoi 3ammra TIK-5, TIK-12,
o%oram:HHﬂ ero pOJ’II/IﬂB 2 2 ¥ HAyYHOU 11a00paTOPHBIX I1K-19,
oMU K;accn F— JUTEPaTypBHI. pabor. TICK-6.4,
N aBI/I'Ta HOHHEIX Pemenwne ITposepka pemenusi| IICK-6.5
ngouech(I)B» JIOMAIIHUX 33/1a4. | TOMAall-HUX 3a/1a4
CamocTtosTenpHOe | YCTHBIN ompoc.
1.2 1.2. Tema «CBoiicTBa o
MHHCDAIOB  H  CBOHCTBA u3y4yeHue yueOHoi 3amumra TIK-5, TIK-12,
P ¥ HAYYHOU 11a00PaTOPHBIX I1K-19,
cpel, HCIOJIb3yeMbIX B 2 4/41 2
IPABHTALHOHHOM JUTEPaTypBHI. pabor. TICK-6.4,
p 8 Pemienue Iporepka pemenusi| IICK-6.5
Me-TOo/e» POBEpKa p
JIOMAITHUX 3a/1a4. | JoManl-HUX 3a1aq
CamocTosiTensHoe
U3y4YeHHue yueOHoM N
qu Ha yH0171 VYcTHBI onpoc.
1.3 1.3. Tema «OOmue e }; o 3ammra IIK-5, TIK-12,
3aKOHOMEPHOCTH 4 aan | 22m 2 To EOTglI:Ka' 11a00paTOPHBIX IK-19,
JIBUYKE-HUS 3epeH B A pabor. TICK-6.4,
o nabopaTopHOMY n MICK-6.5
penax» pOBepKa penieHus .
3A7HATHIO. OMall-HUX 3a1a4
Pemenue A
JOMaIIHUX 3a- 1ad.




CamocrosTenbHOe
n3ydeHue yueOHoH

VYeTHbIl ompoc.

1.4 1.4. Tema HI:ITHea};iHOI:I Bamura ITK-5, TIK-12,
«PaBHOMaaomme 3epHa, PATYPEL 11a00paTOPHBIX IK-19,
2 2/21 2 Ioaroroska
k03¢-unyeHt pabor. I1CK-6.4,
1a60paTOpHOMY
PaBHOIAJACMOCTHY IIporepka pemenusi| IICK-6.5
3a-HATHIO.
JIOMAII-HHUX 33724
Pemenue
JOMAIIHUX 3a- Aad.
CamocrosTenpHOe
Hsyqlfl::;e y};{sgﬂon VYcTHBIN onpoc.
- 3amura MK-5, TK-12,
15 1.5. Tema JUTEPATYPBIL.
J1a00PaTOPHBIX IK-19,
«CtecHeHHOE najieHue 2 4/41 1 2 IToaroroBka
TEID nabopaTopHOMY pabor. IICK-6.4,
IMposepka pemenust| IICK-6.5
3ATHATHIO. OMall-HUX 33734
Pemenue A
JIOMAIIIHUX 3a- Jad.
Wroro no pazaemy 12 |14/1411| 321 | 10
2. 2. Pazmen «I'mapaBnuueckas
KJIacCU(pUKaIIN)
CamocrosTenpHOe
u3ydeHue yueOHol| VYcrTHblil onpoc.
2.1 2.1. Teva ¥ HAYYHOU amura IIK-5, TIK-12,
«Hasnauenne wu oOnacth
R — 2 20U 5 JUTEPATYPBI. 1ab0paTOPHBIX IK-19,
H/II) ABIIYCCKON [Noaroroska k pabor. TICK-6.4,
AP naboparopuomy |IIposepka pemenusi| ITICK-6.5
KJI1acCU(UKALUI»
3aHATHIO. Pelenne| ToMamHux 3agay.
JIOMAITHUX 3a1ad.
CamocrosTenpHOe
2.2 2.2. Tema u3yueHue yueOHoi | YcTHBII onpoc.
«'mapaBnnueckas U Hay4HOI 3ammra TIK-5, TIK-12,
KJacCUpHUKAIUs o1 2 44 2 JIUTEPATYPHI. 11a00paTOPHBIX I1K-19,
JICCTBUEM CHIIBI TSXKECTH. IMonroroska x pabor. [ICK-6.4,
TI'mnpasnnye-ckue nabopatopHomy |IIpoBepka pemenus| IICK-6.5
KITacCH(UKATOPBD 3aHATHIO. PerieHne| qoManiHux 3amad.
JIOMAIIHUX 33/1a4.
CamocrosTenpHOE
23 2.3 Tema HBYHCHHE YICOHOM | ok ompoc. | K5, TIK-12,
U Hay4yHOH
«Knaccupukanus B mone amura I1K-19,
o N 2 421 2 JIUTEPATYPHI.
JEHCTBUS LEHTPOOEKHOMH 71a00PaTOPHBIX IICK-6.4,
[Moaroroska k
CHJIBI» pabor. IICK-6.5
nabopaTopHOMY
3aHATHIO.
Hroro no pazneny 6 8/611 | 2121 6

3. 3. Pasgen «OOGoramienue B

TSDKCJIBIX Cpeaax»




3.1 3.1. Tema «OOGmue

CamocrosTenbHOE
H3yueHHe y4eOHOU

VYeTHbIl ompoc.

cBeleHns 00 oOoraieHuu ¥ HaydHOH 3amwra TIK-5, TIK-12,
B TEKETBIX cpeax. Bis 4 JUTEPATYPBHI. 11a00paTOPHBIX IK-19,
OKOIBX  CDE .1/1 X ITogroroBka k pabor. TICK-6.4,
cBOlCTRDY pent naboparopuomy |IIpoBepka pemenusi| ITICK-6.5
3aHATHIO. Pemenue | jomani-Hux 3amad.
JIOMAITHUX 3a1ad.
CamocrosTenpHOe
3.2 3.2. Tema n3ydeHue yueOHoH Verusiit onpoc. | TIK-5, TTK-12
«KoHcTpykumu u o0nactb U HAyIHOH ’ . '
MpUMe-HEHHsI  amnapaToB 4 JIUTEPATYPBI. 3amura [IK-19,
vt oborarieHus B [TonroroBka x NabopaTopHLIX TICK-6.4,
a pabor. TICK-6.5
CYC-IICH3UAX» 1a60paTOpHOMY
3aHATHIO.
CamocrosTenpHOe
3.3 3.3. Tema u3y4yeHue yueOHoi Vernuii omoc. | TTIK-5. TIK-12
«[Ipurorosnenue u 1 Hay4HOU 3ammap ’ HI,<-19 '
persepus ot | | sopaopn | cicosd
P & A pabor. TICK-6.5
CYCIICH3HIX)» Ta00paTOPHOMY
3aHATHIO.
Hroro no pazaeny 10
4. 4. Paznen «['mppaBnnueckas
OTCaKa»
CamocrosTenpHOe
41 41. Tema «OOGmue HsyHeHHe y%? HOM v e rhprit ompoc. | ITIK-5, TTK-12,
MOHATHSA u 1 HaYHHOM 3amuTa IK-19
2 JIUTEPATYPHI. !
TEPMHUHOJIO-THS, THIIOTE3BI 11a00paTOPHBIX TICK-6.4,
INoaroroska k
orcaaky. Iukib! oTcanku» pabor. I1CK-6.5
1a00paTOpHOMY
3aHSTHIO.
VYerHbIl onpoc.
TMoAroTosKa K 3ammra IIK-5, TIK-12,
4.2 4.2. Tema 4 Ha6())1 ATODHOM 11a00paTOPHBIX I1K-19,
«OTcamouHble MalIUHEI) 3;;“ lflo y pabor. TICK-6.4,
’ IMposepka pemwennst| IICK-6.5
JIOManl-HUX 337124
CamocrosTenbHOe IK-5, I1K-12,
4.3 4.3. Tema «IlIpakTuka o |msyuenne yueOHO Y CTHBIR OIPOC IK-19,
MIPUMEHEHUS OTCAIKID) Y Hay4HOU poc. I1CK-6.4,
JUTEPATYPBHI. TICK-6.5
Wroro no pazneny 8
5. 5. Pasgmen «OOoramienue B
MOTOKE BOJBI, TE-KyIEM IO
HAKJIOHHOW OBEPXHOCTH
CamocrosTenpHOE
51 Teoperuueckue myq;zze y:ngon Yernsiii onpoc. | [TK-5, TIK-12,
OCHOBBI ~ oOoramieHus B 2 e }; o 3amura I1K-19,
MOTOKE BOJIbI, TEKYILEM IO PaTYPBL. 11a00paTOPHBIX TICK-6.4,
< Iloaroroska k
HAaKJIOHHOW MOBEPXHOCTH pabor. IICK-6.5
nabopaTopHOMY

3aHATHIO.




CamocrosiTenbHOE
H3yueHHe yueOHou

3aHATHIO.

W HAYSHO VYernsiii onpoc. | [TK-5, TTK-12,
52  OoOoramenne  Ha i 3amura ITK-19,
2 2,95 JUTEPATYPHI.
HITF03aX ToxroTosKa K 11ab0paTOPHBIX TICK-6.4,
HaGopaTopHOMY pabor. TICK-6.5
3aHSTHIO.
CamocrosTenpHOe
HIYHeHHe YICOHOR |yt ompoc. | TTK-5, MK-12,
5.3  OGoramenue  Ha Y HAYYHOU B ITK-19
KOHIIEHTPALlMOHHBIX 4 2 JUTEPATYpPHI. y
CTONaxX p HonrgToﬁa " 1ab0PaTOPHBIX [ICK-6.4,
HaBopaTopHOMy pabor. I1CK-6.5
3aHATHIO.
CamocrosTenpHOe
HsyHeHHe YACGHON| e ompoc, | TK-5, TT-12,
54  OGoramenue  Ha i 3amura [K-19,
4 2 JIUTEPATYPBI.
BHUHTOBBIX amliapaTax TosroTosKa & 1ab0PaTOPHBIX IICK-6.4,
HaGopaTopHOMY pabor TICK-6.5
3aHATHIO.
CamocrosTenpHOe
Hqunellﬁe y:ngOH VYernbiii onpoc. | TTIK-5, TIK-19,
5.5 OoOorarenue Ha 5 e }:i o amura TICK-6.4,
CTPYHHBIX amnmapaTax Honrgmiﬁa K J1a00PaTOPHBIX IICK-6.5,
1a6opaTOpHOMY pagor MK-12
3aHSTHIO.
Hroro no pazaeny 10 10,95
6. 6. Pazumen «OGoramenue B
[IEHTPOOEIKHBIX alIapaTax»
CamocTosiTenbHOe
myq;?;ez:ngOH Yernsiit onpoc. | ITK-5, TIK-12,
6.1 Ob6orarieHue B Y 3amura [K-19,
2 2 JIUTEPATYPHI.
LUKJIOHAX ToxroTosKa K 11a00paTOPHBIX TICK-6.4,
1aBopaTopHOMY pabor TICK-6.5
3aHSTHIO.
CamocTosiTensHoe
HsyHeHHe yqe? HOM| v e rhprit ompoc. | IIK-5, TIK-12,
6.2 Ooorarenne B U Hay4YHOUH 3ammra ITK-19
rermenn ; | e | sopaopun | cicod
aBopaTopHOMY pabor. TICK-6.5
3aHSTHIO.
Wroro no pazneny 4 4
7. 7. Pazgen «[IpoMbIBKa»
CamocrosTenpHOE
u3ydeHne yueOHoH . ) :
7.1 7.1. Tema «OOmme W HAy4HOHU YCT;}IZIHI;TZPOC' HKl%(EI; 12,
CBEJICHUSI O TPOMBIBKE. 221 1 JUTEPATYPBHI. - y
IIpupona CBA3HOCTH TIIUH» IMoaroToBka K N1aGopaTopHLIX [ICK-6.4,
HaGopaTopHOMy pabor. TICK-6.5




CamocrosiTenbHOE
H3yueHHe yueOHou

W HAYSHO Yernsiii onpoc. | [TK-5, TIK-12,
7.2 7.2. Tema «AnmapaTbl 1 1 e };i o Bamura I1K-19,
VTS IPOMBIBKH PYyJI» PaTYPBL. 11ab0paTOPHBIX TICK-6.4,
ITogroroBka k aGoT [ICK-6.5
nabopaTopHOMY p ' '
3aHSTHIO.
HUroro no pasaeny 2 221 2
8. 8. Paznen «IlueBMaTHueckoe
o0oraieHue)
CamocrosTenpHOe
8.1 8.1. Tema «OO6mme Hqumel:;e ysngOH VYerubiii ompoe. | ITK-5, TTK-12,
CBEICHUS o 1 20U e }:i o 3ammra I1K-19,
ITHEBMAaTU4€-CKOM PATYPEL J1a00PaTOPHBIX I1CK-6.4,
[lonroroBka x
o0orarieHuN pabor. TICK-6.5
1a60paTOpHOMY
3aHATHIO.
CamocrosTenpHOe
HSyreHHe yqev6 HOM yernpit ompoc. | IIK-5, TIK-12,
8.2 8.2. Tema U Hay4yHOH Samwira MK-19
«ITneBMaTn4ecKas 8 1 2 JUTEPATYPHIL. nabo 12-1[”1[0 HEIX MICK-6 21
cenapanus) IToaroroBka k pa 60Tp MICK- 6. 5‘
nabopaTopHOMY p ’ '
3aHSTHIO.
CamocrosTensHOe
nByHerme yqev6 HOM |y ormprit ompoc. | [IK-5, TIK-12,
8.3 8.3. Tema U Hay4HOH Sammira TK-19
«Oo6orarienue B 1 2 2 JIUTEPATYPHI. nabo ;HTO HLIX MCK-6 ;1
A3POCYCIEH3UAX) [Noaroroska k pa 60Tp MICK- 6- 5‘
nabopaTopHOMY p ' '
3aHSTHIO.
HWroro no pazaeny 3 421 4
Hroro 3a cemectp 51 |51/241| 17/41 | 54,95 DK3aMEH, KIT
IK-5,IK-
KypcoBoii mpoekt, |12,ITK-
Wroro no aucuurninHe 51 [51/241] 17/4U | 54,95 K3AMCH 19 TICK-

6.4,1ICK-6.5




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnpouecce npenopaBaHus IUCHMILIMHBI « paBUTAllMOHHBIM MeETOA OOOTraleHUs»
IPUMEHSIIOTCS TPAAULUOHHAS U UHTEPAKTUBHAS TEXHOJIOTHH.

YCcBOCHME NHUCLUIUIMHBI JOCTUTAcTCs B XOJE€ ayIWTOPHBIX 3aHATHUI W BBIIOJHEHUS
CTYACHTAMH pa3IMYHBIX BHJOB CAMOCTOATENBbHOW paboThl. JIeKmMM NPOXOIAT Kak B
TPaJULMOHHON (opMme «iekuus-uHpopManus», Tak U B (opMe <«JICKUUSA-TUCKYCCHS» U
«CEeMHUHAp-IUCKYCCUsD» C LENbI0 KOJUIEKTUBHOTO OOCYXXICHHMS BOIpOCa, MpobOieMbl (3apaHee
BBIHECEHHBIX  IpErojaBaTe]ieM Ha  OOCYKIEHHE) U MEXIPYNIOBOIO  JUaJora.
«JIlexuusi-qucKyccus» TakK TMPOXOAUT B (OpME HAYYHO-TIPAKTHUECKOTO 3aHATHS C 3apaHee
IIOCTaBJIEHHON MPOOJIEMaTUKON U CUCTEMOM TOKJIJ0B CTYIEHTOB JUIUTEIBHOCTBIO 5-10 MuHyT, a
B KOHIIE JICKIIMH MPEnoJaBareilb MOJBOIUT UTOTH CAMOCTOSTENFHOW pabOThl M BBICTYIUICHUH
CTYACHTOB, JOIOJHSET WIN YTOYHSET IHPEACTABICHHYI0 HHpopManuio U (GOpMyIUpyeT
OCHOBHBIE BbIBO/JIBI.

[Ipu npoBeieHNH JIEKLIMOHHBIX 3aHATUH HCHOJB3YIOTCS: METOJL KOHTEKCTHOI'O 00yueHus,
KOTOPBIN MTO3BOJISIET YCBOUTh MaTepUa IIyTEM BBISABIICHUS CBA3EH MEXAY KOHKPETHBIM 3HAHUEM
U €ro MpUMEHEHUEM, METO]l MEXIUCIUIUIMHAPHOTO O0Y4YeHHUs Ul UCHOJIb30BAHUS 3HAHUHN M3
pasHBIX 00JacTed, WX TPYNIUPOBKH M KOHIEHTPAIMA B KOHTEKCTE KOHKPETHOW peuIaeMoi
3ajjauy, ydyeOHas AMCKYCCHsI KaK METOJl MHTEPAKTHMBHOI'O OOYy4eHHUs IO OOCYXIEHUIO UTOTOB
BBITNIOJIHEHUSI PACUETHBIX 33JJaHUI U aHAJIM3y KOHKPETHBIX IIPOU3BOJCTBEHHBIX CUTYaIUH.

JIeKIMOHHBIN MaTepHual yriyoJasercs Npu caMOCTOATEIbHOM M3Yy4eHMH MaTepualia Io
TeMaM Kypca, 3aKpeIIsieTcsl IpU PeIIeHNH IOMAIlIHUX 3a/1a4 U IpY MOJATrO0TOBKE BBICTYIIJICHUH Ha
CEeMMHAPCKUX 3aHATUAX, TJIe pa30MparoTCcsi KOHKPETHbIE IPOEKTHO-KOMIIOHOBOYHBIE PEILICHHSI Ha
npuMepe JCHCTBYIOIUX NPEINPUSTUNA, MPU BBINOJIHEHUHM M 3aIIUTE JJAOOPATOPHBIX PpadoT.
Hcnonb3yroTcss  WUIIOCTpAaTUBHBIE  BUaeomarepuansl  (BuaeopmibMbl,  ¢dororpaduu,
ayJIM03anucH, KOMIIBIOTEPHBIE TPE3ECHTALINH).

B xadecTBe OLIEHOUHBIX CPEJCTB HA MPOTSHKEHNN U3YUYEHUS JUCLIUILINHBI UCTIOIb3YOTCS:
YCTHBIN OIpPOC, TECTUPOBAHUE, BBICTYIVIEHHE HAa CEMUHAPCKUX 3aHATHSAX, NIPOBEPKA pELIECHUs
JIOMAIITHUX 3ajia4, 3alKTa Ja00paToOpHbIX padoT.

JIeKIIMOHHBII MaTepuall 3aKperisieTcs B X01€ IPaKTUYECKUX U J1a0opaTOpHBIX paboT, Ha
KOTOPBIX BBIMOJIHSIOTCS TPYNIOBbIE WM WHAUBUAYaAIbHbIE 3aJaHUs MO MpoiieHHoi Teme. Ha
7a00paTOPHBIX 3aHATUSAX CTYACHTHI OBJIAJEBAOT SKCIIEPUMEHTAIBHBIMU NIpUeMaMy padoThl Ha
Pa3IU4YHOM I'PaBUTALMOHHOM O0OpYIOBaHUM, IPAKTUUECKUMHU HABBIKAMU pacyeTa Ioka3aTesen
IPAaBUTAllMOHHOTO OOOTAllleHMs], aHaJlnW3a IMOJY4YeHHbIX pe3ynbTaToB. [Ipu mnpoBeneHUn
7abopaTopHbIX pabOT CTYOEHThl JOJDKHBI HAayduTbes paboTarh Ha J1abopaTOpHOM
000pyJIOBaHUH, YMETh MPaBHJIBHO OPraHU30BbIBATH IKCHEPUMEHT, SICHO U TOYHO OIHUCHIBATH
npoBeJieHHbIe OnbIThl. [lpu mnpoBeneHuu 1a00OPAaTOPHBIX 3aHATHH HCIOIB3YETCS METOA
KOHTEKCTHOTO OOYYeHUs, KOTOPbIil MO3BOJISIET YCBOMTH MaTepHaj IMyTEM BBISABICHHS CBs3ei
MeX/ly KOHKPETHBIM 3HaHMEM M ero mpuMmeHenueM. [Ipu mpoBeaeHHH MpaKTUYECKUX 3aHATHI
ucnonb3yercss Meto Omepexkaromeidl caMOCTOSTENbHOW pPa0bOThl, KOTOPBIM 3akitoyaercs B
M3YyYEHHE CTyJEHTaMH HOBOTO MaTepHala J0 €ro M3JI0KEHHUs IpernojaBaTeiieM Ha JEeKUUU U
JPYTUX ayIUTOPHBIX 3aHATHUSAX.

CamocrodrenbHas paboTa CTYIAEHTOB IIOCTpOEHA TaKUM 00pa3oM, 4YTO B IpoLEecce
paboThI CTYJEHTHI 3aKPEIUIAIOT 3HAHMA, MOJIYYEHHBIE B IMPOIECCE TEOPETHUECKOro 00y4YeHMS,
TEM caMbiM (QOPMHUPYIOT MNPOPECCHOHANbHBIE YMEHHMS M HaBBIKM, a TaKXkKe YMEHUus
UCCIIEIOBATEIIbCKOW W TBOpUECKOM JnesTenbHOCTH. CamocrosiTenbHas paboTa CTYJEHTOB
CTUMYJIMPYET CTYIEHTOB K CaMOCTOSITEJIbHOM NpopabOTKe TeM, B MPOLECCE BBIMOIHEHHS
WHAVBUAYAJIBHBIX JOMAalIHUX 3aJaHUil, NpPU IOATOTOBKE K IPOMEKYTOUHOM aTTECTaLUU.
Pe3ynbTarhl ycBO€HUs MaTepuala poBePsItOTCs B (hopMe SK3aMEHa U 3aIlUThl KypCOBOI pabOThI
B 8 cemectpe.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OueHoYHbIE CPeICTBA IJISA MPOBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. ABgoxun, B. M. OcHOBBI 000TaIIIEHH ITOJIE3HBIX HCKOIAEMBbIX | YU€OHHK : B 2 ToMax /
B. M. ABnoxun. — 4-e u3z., crep. — Mocksa : 'opHast kaura, 2018 — Towm 1 : OGorarurensHbie
mporeccel — 2018, — 420 c¢. — ISBN 978-5-98672-473-7. — Pexum pocrymna:
https://e.lanbook.com/book/134944

2. AsnoxuH, B. M. OcHOBBI 00OTamieH st MOJE3HBIX HCKOMAEMBIX | yUCOHUK : B 2 TOMax /
B. M. ABnoxun. — 4-e u3a., crep. — Mocksa: ['opHas kaura, 2018 — Tom 1 : OGorarurenbHbie
npoueccel — 2018, — 420 c. — ISBN 978-5-98672-473-7. Pexum nocryna:
https://e.lanbook.com/book/134944

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. A6pamos, A.A. IlepepaboTka, oboraiieHie 1 KOMILUIEKCHOE UCIOJIb30BaHNE TBEPABIX
MOJIE3HBIX MCKomaeMbiX. T.2. TexHomorus nepepadoTKu U 00O0TaICHUS TTOJIE3HBIX HCKOITAeMBIX
[DnexTpoHHBIN pecypc]: yueOHuk st By30B.— M.: U3n-Bo «l'opHas xuura», 2004. —510 c.—
ISBN 5-7418-0242-7. — Pexxum nocryma: http://e.lanbook.com/books/

2. AnamoB, D. B. TexHojorus pyj HBETHBIX METALIOB: y4yeOHOe mocobume / D. B.
AmamoB. — MockBa : MHUCHUC, 2007. — 515 c¢. — Pexwum pocryna:
https://e.lanbook.com/book/47413MepunoB, H.®. I'paBuTaniiOHHBIE METOJbI OOOTAICHUS:
Koncnekr nekmmii.: Yu. mocobue. — YITVY. 2005.

3. CnpaBounuk no oOoramenuto pyx /Ilox pen. borganosa O.C.-2-e u3z., nepepad. u
nor. — M.: Henpa, 1983.

4. Tlepmommueckue wu3manus: «OoOoramenue pya», «lopHbli xypHam», «M3BecTus
BBICIINX Y4€OHBIX 3aBeACHMN. ['OpHBII xKypHan», «[ opHBI MH(OPMALMOHHO-aHAIUTUYECKUI
OroJIIe-TEHbY.

B) MeToanyeckne yKazaHus:

Umxesckuii, B.b. Meroanyeckue yka3aHus 1O BBINOJIHEHUIO Ja0OpaTOPHBIX paboT A
cTyneH-toB cnenuanbHocTH 130405 nHEeBHOW W 3a0uHOW GopM oO0ydeHUS. — MarHUTOTOPCK:
®dI'bOY BITIO «MI'TY», 2012. —35¢c.

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcebl:

https://e.lanbook.com/book/134944 Asnoxun, B. M. OcHOBBI 00OraImeHus moje3Hbix
UCKOMaeMbIX : yueOHuK : B 2 Tomax / B. M. ABnoxun. — 4-e u3f., crep. — Mocksa : ['opHast
kaura, 2018 — Tom 1 : OGoratutenbHbie mnpouecchi — 2018. — 420 c¢. — ISBN
978-5-98672-473-7.

https://e.lanbook.com/book/134944 Asnoxun, B. M. OcHOBBI 00OTalEHUs MTOJIE3HBIX
UCKOMaeMbIX | y4eOHHK : B 2 Tomax / B. M. ABnoxuH. — 4-e u3a., crep. — Mocksa: ['opHast
kuaura, 2018 — Towm 1 : O6orarurensHble npomeccsl — 2018. — 420 c.

http://e.lanbook.com/books/  A6pamoB, A.A. TIlepepaboTka, oboramicHue u
KOMIUIEKCHOE HCITOJIb30BaHUE TBEPABIX MOJE3HBIX NcKomaeMbix. T.2. TexHomorus nmepepaboTku
W 00OTaleHus] TOJIE3HBIX HCKOIMAEeMbIX [DJNEKTPOHHBIN pecypc|: ydeOHWK miisi By30B.— M.:
Nzn-Bo «I"opHas kauray, 2004. —510 c.— ISBN 5-7418-0242-7.



https://e.lanbook.com/book/134944%202
https://e.lanbook.com/book/134944%202
https://e.lanbook.com/book/134944
http://e.lanbook.com/books/
https://e.lanbook.com/book/47413Меринов
https://e.lanbook.com/book/134944
https://e.lanbook.com/book/134944
http://e.lanbook.com/books/

https://e.lanbook.com/book/47413 Anamos, O. B. TexHOIOTHS P/l IIBETHBIX METAJLIOB:
yuebHoe ocobue / D. B. Anamos. — Mocksa : MUCHUC, 2007. — 515 c.

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne torosopa Cpok neiicTBUS IULEH3UU
MS Windows 7
Professional (st J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional
7Zip CBOOOTHO OeccpouHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HH(OPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

HazBanue xypca

CcrlIKa

HanuonaneHas nHGOpMalMOHHO-aHATUTHYECKAs
cucrema Poccniickuii  MHAEKC HAY4YHOIO
nutuposanus (PUHIL)

URL: https://elibrary.ru/project risc.asp

ITouckoBas cucrema Axamemusst Google (Google
Scholar)

URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EnuHoe OKHO
JIoCcTyIa K HHGOPMaMOHHLIM pecypcam

URL: http://window.edu.ru/

Poccuiickas  T'ocynapctBeHHast — OuOaMoTeKa.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

DnekTpoHHbIe pecypchl O0ubmuoreku MITY um.
I'.11. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

YHuBepcurerckas
POCCHUA

uH(pOpMaIlMOHHAsT cHUCTEMaA

https://uisrussia.msu.ru

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



https://e.lanbook.com/book/47413
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/

MarepuanbHO-TEXHHUECKOE 00ecrieueHUe JUCUUIUINHBI BKITIOUAET:

Tun u Ha3Banue aynutopuu OCHAIICHUE ayTUTOPUA

JlexunoHHasg aynutopus MynbTUMEOUNHBIE CpPEACTBA XpaHEHUs, Iepeladyd H
npecTaBiIeHus HHQOpMaIH

Jlaboparopus (aya. 09) 1. YcraHoBka ajisi ONpPEIENICHUS CKOPOCTEH CBOOOIHOTO U
CTECHEHHOTO MaJICHUS YaCTHII.

2. YcraHOBKa Ji71s1 000TaleHus Ha TUAPOIMKIIOHE.

3. YcraHoBKa [yt 00OTaIleHHUS Ha KOHIIEHTPAIIMOHHOM CTOJIE.

4. YcraHoBKa /17151 00OTaInieH st Ha BHHTOBOM CeTapaTope.

5. YcraHoBka [uist o0oTameHus Ha IIEHTPOOEKHOM KOHIICHTPATOpE.

6. YcranoBka Juist 00OTaneHus Ha OTCaI09YHON MalIHHE.

7. YcTaHOBKa /IS pa3elieHus MaTepraia 1o KPYyImHOCTH Ha KaCKaTHOM ITHPaMHIAIbHOM
KI1accugukarope.

KommbrotepHbiii kinace [lepcoHanbhbie koMmbioTepsl ¢ makerom MS Office, ¢ Bbixomgom B
WHTepHET W C JOCTYIOM B DJJICKTPOHHYIO HWH(MOPMAIMOHHO-00Pa30BaTEIbHYIO Cpely
yHHUBepcuTeTa. YueOHbIN GpuinbM «I paBUTAlIMOHHOE 00OTAIlIEHUE MTOJIE3HBIX UCKOTIAEMbIX).

AynuTopuu ISl CAMOCTOSITEITLHOW paOOThI: KOMITBIOTEPHBIC KJIACCHI; YUTAIBHBIC 3aJIbI
oubmmorexku Ilepconanpupie koMbioTepsl ¢ makerom MS Office, Beixogom B MHTepHET 1 €
JIOCTYTIOM B JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHHBEPCUTETA

[Tomemenne s XxpaHeHus U HpoduiIakTUYecKoro oOCTyXUBaHUS Y4eOHOTO
obopymoBanus Illkader nmns xpaHeHUs Y4eOHO-METOAMYECKON JIOKYMEHTAllUH, Y4eOHOTO
000pynoBaHus 1 y4eOHO-HATIISIAHBIX TTOCOOUH.



[Tpunosxxenue 1

6. YyeOHo-MeTOAMYECKHUE O0ecTIeYeHHe CAMOCTOSITEIbHOM Pa0d0ThI CTYIEHTOB

[To mucrumuinne «I paBUTAMOHHBINA METOJ] 00OTaIlIEHUs» IPEAYCMOTPEHA AyAUTOPHAS U
BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaroImuXxcs.

BueaynuropHas camocTosiTesibHas paboTa CTyI€HTOB OCYILIECTBIISIETCS B BUJI€ MTOATOTOBKH K
71a00paTOPHBIM, KOHTPOJIBHBIM paboTaM, CEMUHAPCKUM 3aHSATHIM, IIPU PEHICHUH JTOMALTHUX
3ajad.

IIpakTHyeckue 3aHATHS, MX HAUMEHOBaHMe H 00beM B yacax - 17 yacoB

[Tpaktnueckas padora Nel Onpenenenre CKOpocTel maJAeHHs YaCcTHUII TI0 IEPBOMY MapaMeTpy
JIsmenko —2 yaca

[TpakTuueckas paborta Ne2 Onpenenenue ko3puirienTa paBHONATAEMOCTH 10 BTOPOMY
napametpy JIsmenko — 2 yaca

[TpakTuueckas pabota Ne3 Meroauka pacuera TUIpaBInYecKuX KIacCu(UKATOpoB — 2 yaca

[TpakTuyeckas pabora Ne4 MeTtoamka pacueTra THIPOIMKIOHOB — 2 yaca

[TpakTuueckast pabota NoS5S dpakunoHHBIN aHAIW3 U KPUBbIE 000raTUMOCTH — 2 yaca

[Tpaktuyeckas padora Ne6 OmnpeneneHre 000raTHMOCTH yIiis — 2 daca

[TpakTuueckas pabora No7 Meroauka pacdera IUIOTHOCTH TsDKENON CYyCIIeH3UH U pacxojia
YTSDKEIUTENs — 2 Jyaca

[TpakTuueckas pabota Ne§ [IpakTrka nmpuMeHEeHHs LIEHTPOOESKHBIX alllapaToB — 2 yaca

[TpakTuyeckas padora Ne9 Cxembl THEBMATHYECKOTO 00OTAICHUs Ha
acOecTooOoratuTeabHbIX (pabpukax — 1 gac

IlepeyeHb KOHTPOJILHBIX BONPOCOB /JIsl CAMONPOBEPKH
Paznen 1. TeopeTuueckne 0CHOBBI TPaBUTAITMOHHBIX TIPOIIECCOB.
Knaccudukanus rpaBUTAIlMOHHBIX MTPOIECCOB.
Buapl conpoTuBieHus cpel maiatolumM TelaM.
KoHeuHast ckopocTh najieHus Tedl.
Ornpezenienrie KOHEUHON CKOPOCTH TaIeHUs 110 TIepBOMY TapameTpy JIsameHko.
PaBHOMNamaromue Tena.
Omnpenenenue pa3MepoB paBHOMAJAIONINX TEJI IO BTOPOMY Napamerpy JIdieHko.
CrecHeHHbIE MTaJICHUS TEI.
Paznen 2. O6mue 3akOHOMEPHOCTH JBUYKEHHUS 3€PEH B cpefiax.
CenMMEHTaIIMOHHBIN aHAIH3.
[MunpaBnuyeckas KiaccupuKamms
['uapaBnuyeckne KiracCuPpUKaTOPHI
Mexannueckue KIacCH(PUKATOPBI
. I'mapoumKIOHBI
en 3. O0oraiieHue B TSKEIBIX cpeax.
OO0orarieHue B TSHKEBIX Cpeiax.
KonecHble cenapatopsl At 000TaleHHsI B TSHKENBIX Cpeiax.
KonycHble u 6apabaHHble cenapaTopsl JUisi 000TallleHus B TSKENIbIX Cpeax.
DpakIMOHHBIN aHAJIN3.
OO0orarmenre Ha KOHYCHBIX cerapaTopax M CTPYHHBIX KOHIIEHTPATOPax.
Paznen 4. Otcanka.
1. OOoramenne OTCagKOMA.
2. OrcagoyHbie MaIIWHEI.
3. DakTOpBI PETYIUPOBKH PAOOTHI OTCATOYHBIX MAIIUH
Paznen 5. OborameHue B cTpye BOJABI, TEKYIIEH M0 HAKJIOHHOM MIOCKOCTH.
1. OGoramieHre Ha BUHTOBBIX CEMapaTopax M KOHIIEHTPALIMOHHBIX CTONAX.

NoabkowhE

Pa3
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Paznen 6. TexHONMOrMYECKHE CXEMBI M OPraHU3aLMsl TPOM3BO/ICTBA HAa TPABUTAIIMOHHBIX
dabpukax.
1. TexHOIOTHYECKUE CXEMBI O0OTAIIICHHUSL.
Pa3nen 7. CnennanbHble BUIBI TPAaBUTAMOHHOTO 00OTAICHUSI.
1. TlpomsiBKa, mpuMeHseMoe 000pyJOBAHUE.
2. IlaeBmaTndeckoe oOoramieHue, UCToIb3yeMoe 000pyI0BaHHE.

KonTposibHbIE TECTHI

Bapmuanr 1
1. [ToHsATHE O TPAaBUTAIIMOHHOM METO/Ic 00OTAIICHUSI.
a) Ilporecchl pa3aeseHusi CMECH 3ePeH 110 IIOTHOCTH, KPYITHOCTH U (YOpME YaCTHII.
b) Tlpouecchl pa3neneHus CMECH 3€pEH 110 Pa3InYUI0 B CMauUBAEMOCTH UX IOBEPXHOCTEH.
c) Ilporecchl pa3aeeHusi CMECH 3ePeH OCHOBAHHOE HA PA3IMYUU X XUMHYCCKUX CBOUCTB.
d) IIpouecchl pa3eneHusi CMECH 36peH OCHOBaHHOE Ha UX CIIOCOOHOCTH BCIUIBIBATH.
2. Kakue JOnONHUTEBHBIC CHITBI KPOME Beca Tejla B CPe/ie MOTYT JeCTBOBAThH Ha 3€PHA IIPU
UX pa3JeiCHUU IPAaBUTAIMOHHBIM METOIOM?
a) LleHTpOOEKHBIC U ANEKTPOMATHUTHBIC CUJIBL.
b) Apxumenosa cuia.
C) VHeplHOHHbBIC CHIIBIL.
d) Cuibl MOJICKYJISIPHOTO B3aMMO/ICHCTBHSL.
3. KakoBbI IyTH CHU)KCHUS HUXKHETO MTPejieNia KPYITHOCTH Pa3IeisieMbIX YacTHIl?
1. IlpumeHnenue anmnapaTroB ¢ BO3AYIIHON CPEIOH.
2. TlpumeHeHHe anmnapaToB ¢ HEHTPOOSIKHBIM ITOJIEM.
3. IlpumeneHue anmapaToB C BOAHOH CpPEIOi.
4. TlpuMeHeHHe anmapaToB C NOBBIIICHHBIM 3HAYCHUEM CHJI TPEHUSL.
4. YTo moka3bIBacT KpHUBasi pacrpe/ieiIeHUs 30JbHOCTH?
a) 30JBHOCTH TSDKEIBIX (PPAKIIHUA.
b) 3onpHOCTB Jerkux (paximii.
C) 30JBHOCTH MPOMEKYTOUHBIX (PPAKIIUIA.
d) 30JIbHOCTH AJIEMEHTAPHBIX CIOEB YIJIsl, PACCIOCHHOTO MO IIOTHOCTH.
5. Jlns onpeneneHus KaKuX CBOWCTB MaTEPHAIOB HCIOIb3YEeTCsl TMKHOMETPUYECKUIH METO?
a) KpynHoctu wactuil.
b) IlmoTHOCTH YacTHII.
c) DopMbI 4aCTHII.
d) Tsepmoctu yacTwil.
6. Kakue cpeapl Ha3bIBAIOTCS BAZKUMU?
a) Cpenpl, XapakTepH3yIOIIUecs HATHYMEM BHYTPEHHETO TPEHHUSL.
b) Cpenpl He cTOCOOHBIE pacTEKATHCS MO MTOBEPXHOCTH.
c) Cpenpl, THTEHCHBHO B3aUMOJICHCTBYIOIIUE C TBEPIOW TOBEPXHOCTHIO.
d) Cpenpl He cTOCOOHBIE OOTEKATh MY3bIPSIMH.
7. Uto Takoe KOHEYHasi CKOPOCTh MaJICHHs T B cpenax?
a) CkopocTh, KOT/Ia TeJo IepeMenaeTcsi 6e3 yCKOPeHusI.
b) CkopocTh B KOHIIE Ma/ICHHS Tela.
€) CKOpOCTh ¢ YBEIUYHUBAIOIIAMCS YCKOPEHHEM.
d) CkopocTs B Hauase mMajeHus Tena.
8. YcioBre BOZHHKHOBEHHS TYPOYJICHTHOTO Pe)KMMA MaJICHUS Tell.
a) Ilpwm BBICOKOI CKOPOCTH MAJICHUS TEIL.
b) Ilpu nmageHun MEIKUX TEIL.
c) Ilpu mageHuu TEJI ¢ MO CKOPOCTHIO.
d) Ilpu mageHUu TEJ ¢ MOCTOSHHOM CKOPOCTHIO.
9. Bropoii napamerp JIsmeHko.
a) y-Re



b)

c)
d)

a)
b)
c)
d)

a)
b)
c)
d)

12.

v/ Re

U Re?

v/ Re?

10. Onpenenenue ko3 puImeHTa paBHOMA1aeMOCTH.

OTHOLIEHUE CKOPOCTHU MAJCHUS K pa3Mepy Tela.

OTHOIICHUE TUaMETpa Tela K CKOPOCTH ITaJICHHUS.

OTHo1IeHUE TUaMeTpa Tela K IUIOAAN ero MOBEPXHOCTH.

OTHOIICHUE TUAMETPOB 3€PEH JIETKOTO M TSHKEJIOT0 MUHEPAJIOB, MAAI0NINX C
OJMHAKOBOM KOHEUYHOU CKOPOCTBIO.

11. Yro Takoe rumpaBiandeckas kiaccuduramms?

[Tporecc pasneneHust CMecH 3epeH HO ux (opMe.

[Ipomecc pasneneHus CMeCH 3€peH Ha KJIacChl KPYITHOCTH B BOJIC.

[Tporecc pasneneHust CMeCH 3epeH HO MX (PU3HKO-XUMHUYECKHM CBOHCTBAM.
[Iporecc BbICICHUS METTKUX 3€PEH.

Kak u3mMeHuTCst KpyImHOCTh CIIMBA MEXaHUYECKOTO KiIacCUuPuKaTopa npu paz0aBieHUN

nouTanug?

a)
b)
c)
d)

a)
b)
c)
d)

a)
b)
c)
d)

a)
b)
c)
d)

KpymnHocTh ciuBa HE U3MEHUTCSL.

KpynHOCTb ciiMBa yBEIUYUTCS.

KpymnHocTh ciuBa yMEHbIIUTCS.

KpynHOCTB ci1MBa OCTaHETCS OCTOSIHHOM.

13. Yro Takoe LUK OTCAIKU?

Bpems pasrpy3ku Tsxkenon (ppaxiuu.

Bpems nepemenienus Mmarepuaiia 4yepe3 0TCaJOUHYyI0 MallluHy.
[Tepuon BpeMeHu OT 01a4y MaTepuala 10 €ro pa3IeicHHUs.
IIepnon BpeMeHH 3a KOTOPBIM BOJIa COBEPIIAECT BOCXOAAIIMI U HUCXOASIIMMN XO/.
14. DddexTuBHOCTD Mporiecca 000TraleHHs B TSKETBIX CYCIIEH3UsAX.
Huxe a3 pextuBHOCTH 0OOTALIEHUS OTCAAKOM.

Campblii 53 PeKTUBHBIH Mpolecc IPaBUTALMOHHOTO METO/IA.

Huxe 3¢ppexTuBHOCTH MHEBMAaTHYECKOTO 000TaIlEHUS.

Hwxe s pexTuBHOCTH 00OTraIieHus B CTPYHHBIX cenaparopax.

15. O6macTh MPUMEHEHHSI IITI030B.

Jlnis n3BI€UEHMS PeIKUX U OJIarOpoIHBIX METAIIOB.

Jlns n3BneyeHus: HeCynb(QUAHBIX MUHEPAJIOB.

Jlnd ynaneHus riavHsl.

Jlns oboraieHus pyj LBETHBIX METAJIJIOB.

Bapmuanr 2.

a)
b)
c)
d)

1. HegoctaTku rpaBUTallMOHHOTO METOAA.

Jloporoi u cioKHBIM.

Hanuuue HrkHEro npenesia KpymHOCTH pa3IesieMbIX YaCTHII.
Bricokast 2HEpProeMKOCTb.

HI/ISKaH HpOI/IBBO)II/ITeJ'IBHOCTI) anr[apaTOB.

2. YUto sABNIsSIETCSI OCHOBOM AJI pa3/ieJIeHUsl TPaBUTAIIMIOHHOIO METO/Ia Ha Pa3IMuHbIE
MpOECChI?

a)
b)
c)
d)

a)
b)

c)

Crioco0 uConb30BaHUs pa3InYKs CBOMCTB MUHEPAJIOB.

CBoiicTBa Cpell, B KOTOPBIX IIPOUCXONT Pa3IeICHUE MUHEPAIIOB.

Crioco6 nmosiaun Matepuasa B 000raTUTENbHbIN anmnapar.

DU3UKO-XMMHUYECKHE CBONCTBAa MUHEPAJIOB.
3. CreneHp 3KOJOrHYECKON O€30MaCHOCTH I'PaBUTALIMOHHOTO METO/Ia B CPABHEHUH C
(bII0TaIMOHHBIM METOAOM.

['paBUTAIIMOHHBIN METO/ SKOJIOTHYECKH 0oJiee OnaceH, 4eM (IIOTAIIOHHBIH.

['paBUTAIIMOHHBIN METOI SKOJIOTUYECKH 0€30I1aceH.

['paBUTAIIMOHHBII METO/ YKOJIOTHUECKHA MEHEE OTMAceH, YeM (PIIOTAIIMOHHBIMH.



d)
a)
b)
c)

d)

DKOJIOrM4ecKasi OacCHOCTh OJJUHAKOBA.

4. Yto nmoka3pIBaeT KpMBas KOHIIEHTpaTa?

3aBUCHMOCTh MEXKy CYMMapPHBIM BBIXOJIOM BCIUTBIBIIUX (YPAKIUA U UX 30JbHOCTHIO.
3aBUCHUMOCTh MEKy CYMMapHBIM BBIXOJIOM IMOTOHYBIIMX (hPAKIUil U UX 30JbHOCTHIO.
3aBUCHMOCTh MEKy CYMMapPHBIM BBIXOJIOM IIPOMITPOTYKTOBBIX (PpaKIHii U UX
30JIbHOCTBIO.

Brixon koHIIEHTpAaTA.

5. I'maBHast npu4nHa OMKMOOK MIPU ONPEAEICHUH INIOTHOCTH MOPOIIKOOOPa3HBIX MaTepHaIOB
INUKHOMETPUYECKUM CIIOCOOOM.

a)
b)
c)
d)

a)
b)
c)
d)

a)
b)
c)
d)

a)
b)

c)
d)

a)
b)
c)
d)

a)
b)
c)
d)
11.

Manas HaBecka.

Henomnnoe BeITeCHEHME ITY3BIPBKOB BO3AYXa.

Hu3skas mioTHoCcTh MaTepuana.

Bricokas mIoTHOCTH MaTepuana.

6. Korna Bo3HukaeT iuHaMudeckuii K03 PUIeHT BI3KOCTH?

B ciryyae tnHaMM4Y€eCKH MOJBUKHBIX CPELL.

B cnydae HEMOABUKHBIX Cpel.

IIpu HarpeBanuu cpen.

IIpu co3nanuum Hax cpenom Bakyyma.

7. YcnoBue TOCTUKEHUS 36pPHOM KOHEYHOM CKOPOCTH NAJCHUS.

Korna Bec Tena B cpezie O0Jiblie CHIIbI CONPOTUBICHUS CPEIbI.

Korpa Bec Tena B cpezie paBeH CUIIe COIPOTUBIICHHUSI CPEBL.

Korpaa cuia conpoTuBiieHus cpeibl paBHA HYIIIO.

Korza BeIcoTa aficHUSA TEJ 3HAYUTEIIBHA.

8. Uto takoe napamertp PeitHomnbaca?

Uucno, xapakTepu3yroliee TeMI IpUOOPETEHHS TEIOM KOHEYHON CKOPOCTH MaIeHUsI.
Yucno, xapakTepusyrolee pexxuM HajeHus Tel U npeoliajaHue BI3KOCTHOTO HIIN
JUHAMHAYECKOrO COITPOTHUBIICHHUS.

Yuciio, yka3pIBarolllee Ha OTCYTCTBUE BA3KOCTHOI'O CONPOTUBIICHUS.

Hucno, XxapakTepu3yroliee THHAMUYECKOE COITPOTUBIICHUE.

9. Jlnst uero ucrosip3yercst BTopou napamerp JIdmenko?

Jlns onipeieneHus pa3MepoB paBHOMNAIAIOIINX 3epeH U K03 (pUIIMEeHTa paBHOMAJaeMOCTH.
[ onpenenenyss KOHEYHOU CKOPOCTH MaJeHUS TEll.

s onpenenenus Kodh UIIMEHTA COTPOTUBIICHUS CPEIbI.

s onpenenenus napamerpa Pelinonbaca.

10. Kakue Tena Ha3pIBalOTCS PaBHOMAJAIOMIAMU?

HMeromue pa3nyHble CKOPOCTHU NaJCHUS.

HMeromye BBICOKHE CKOPOCTH NAJEHUS.

HMeromuye 0quHaKOBbIE KOHEYHBIE CKOPOCTH TaICHMUS.

NMeromuye HU3KME CKOPOCTH NaJCHUS.

Meps! A1 IpeIOTBpaLEHHs] KOAryJ s IPU IPOU3BOACTBE CEAUMEHTALIMOHHOTO

aHaJInu3a.

a)
b)
c)
d)

a)
b)
c)
d)

a)
b)

Hcnonb3oBarh qucneprarop.

[IpuMeHATh KOAryJIsiHTHI.

[Ipou3BOUTH HEMPEPHIBHOE NIEPEMEILINBAHUE.
[Ipon3BOUTE NOJOIPEB B3BECH.

12. Hemocratku crivpalibHbIX KIACCH(PUKATOPOB.

Marbiii MEKpEMOHTHBIN EPHUO/I.

Hu3skast npon3BoAUTETEHOCTD.

OHEProeMKOCTb.

3aHUMAIOT 3HAYUTENIbHYIO MPOU3BOIUTEIBHOCTD IUIOIIA/Ib.
13. Yto naet yBenM4eHUE pacxo/ia MoApEeTHON BOJIbI B MPOIIECCE OTCAAKU?
[ToBhIaeTcst Ka4eCTBO JIETKOM (PpaKiuy.

[ToBbImIaeTcst KAYECTBO TSHKEIION (paKIIuH.



c)
d)

a)
b)
c)
d)
15.

VYckopsieTcs po1ecc OTCaIKH.

He Bnusier Ha kauecTBO MPOJYKTOB Pa3aCIICHHUS.

14. Yem onpenensieTcs CTENEHb MPOMBIBUCTOCTH Pya?

CBolicTBaMU IJIMHBI.

KonuuecTBOM rivHbBI.

Hannunem TOHKO3€pHUCTBIX MUHEPAJIOB.

KpynHocThI0 pyaBI.

['maBHast 0COOEHHOCTH TEXHOJIOTUYECKUX MTOKA3aTeNei, MoIyyaeMbIX Ha

KOHICHTPAIMOHHLIX CTOJIAX.

a)
b)
c)
d)

Bricokasi creneHb KOHIIEHTPALIMH.
BrIcokast mpOU3BOAUTEIBLHOCTD.
BpIcoKHiA BBIXOJI TSOKETION (PpaKIuy.
Bricokuii BBIXOJ KOHIIEHTpATA.

Bapuanr 3.

a)

b)

c)
d)

1. IIpeumy1iecTBa rpaBUTALIMOHHOTO METO/1A.

3HauuTeNIbHAsA KPYIIHOCTh 000raliaeMoro MaTepuana u BbICOKas IPOU3BOIUTENBHOCTh
armaparos.

Bo03M0XXHOCTB pa3zieneHus yJbTPaTOHKUX YACTHII.

Bo3MokHOCTB pa3aeneHus Jr00bIX MUHEPAJIOB.

BeIcokast CKOPOCTB pa3JeNeHUs YaCTHILI.

2. Yrto npeaomnpeaeasieT BO3SMOKHOCTh HCIIOJIb30BaHUs I'PABUTAIMOHHOIO METOa
oOorareuuns?

a)
b)
c)
d)

a)
b)
c)
d)

a)
b)

c)
d)

a)

b)

c)
d)

a)
b)
c)
d)

a)
b)

c)

XapakTepucTuka 00oram@aemMoro MaTepuasa U KINMaTHYeCKUe YCIOBUS PETHOHA.
WndpactpykTypa peruosa.

Hanuuue ncTOYHUKOB SHEPTOCHA0KEHHUS.

Hwuskue TpeboBaHusl K KOHEUHBIM KOHIIEHTpaTaM.

3. KakoBa 1enb (hpakiiioOHHOTO aHaau3a?

Paznenenne maTepuana 1mo KpynHOCTH.

Pa3nenenne marepuana no mioTHOCTH.

Paznenenune marepuana no gopme 4acTuil.

Pa3nenenue marepuana no uBery.

4. Yro noka3pIBaeT KpuBas NOpobl?

3aBUCHUMOCTB MEXKY CYMMapHBIM BBIXOJIOM BCIUIBIBIIMX (DPAKIUI U UX 30JbHOCTHIO.
3aBUCHMOCTBH MEXIY CYMMapHBIM BBIXOI0OM MOTOHYBIIUX (hPAKIMIM U UX 30IbHOCTHIO.
3aBUCHMOCTH MEXIY CYMMapHBIM BBIXOIOM MTPOMIIPOAYKTOBBIX (hPAKIIHI 1 UX
30JIbHOCTBIO.

Brixon KoHIIEHTpaTa.

5. Yro Takoe BA3KOCTh cpen’?

CBOWCTBO cpejl OKa3bIBaTh COMPOTUBIICHHE OTHOCUTEIILHOMY JIBHYKCHHUIO AJIEMEHTaPHBIX
CJIOEB.

CBOMCTBO CpeJl HE pacTeKaThCsl.

CBOIICTBO cpefl OKa3bIBaTh CONMPOTUBIIEHUE UX UCHAPEHHUIO.

CBOICTBO cper 00TeKaTh MOBEPXHOCTh YACTHII.

6. PazMepHOCTh JUHAMHYECKOTO KO PUIIEHTA BA3KOCTH.

H* c/m?

H* m/c

[Ta/c

M2/c

7. BpeMs TOCTUKEHUS T€TOM KOHEUHOW CKOPOCTH MaJCHUs.

Heckonbko MUHYT.

Heckonpko yacos.

Heckonpko cexyH.



d)

a)
b)
c)
d)

a)
b)
c)
d)
10.

Jlonu cexyHbl.

8. Uto nokassiBaeT guarpamma Peitnes?

3aBUCUMOCTbH CKOPOCTH MAJIEHUsI OT pa3Mepa Teja.

3aBUCHUMOCTbH CKOPOCTH MajJieHHs OT GOpMBI Tea.

3aBUCHMOCTh KO3 PUITUCHTA COMPOTHBIICHUS OT 4yrciia PeliHonbca.

3aBUCUMOCTh KO3 PUIIMEHTA COPOTUBIICHUS OT CBOMCTB CPE/IbI.

9. lns yero ucnosib3yercs nepsbiil napametp JIsmenko?

Jns onpeneneHus pa3MepoB paBHOMNAIAIONINX 3epeH U Kod(hhUlleHTa paBHOIaJaeMOCTH.
Jns onpenenenrs KOHEYHOM CKOPOCTH TMaICHUS TEN.

s onpenenenus kodduimeHTa CONPOTUBICHUS CPEIbI.

s onpenenenus napamerpa PeliHonbaca.

Kakune nononHuTenbHbIe CONPOTUBIICHHUS] BOZHUKAIOT IIPU CTECHEHHOM I13aJIEHUH TEJ MO

CPaBHEHHIO CO CBOOOIHBIM?

a)
b)
c)
d)
11.

ComnpoTHBIICHUE 3a CUCT CHIIBI TSKECTH.

ComnpoTHBICHHUE 32 CYET MHEPLIUU YACTHIL.

ComnpoTHBIICHHUE 3a CYET BA3KOCTH YACTHII.

ConpoTHBICHHUE 32 CYET CTOJIKHOBEHHUSI YACTHII.

YcnoBue, He0OXoauMOeE A7l 00eCrieYeHUs CBOOOIHBIX YCIOBUM MaICHUS YaCTHUIL IIPH

MMPOU3BOACTBC CCAUMMCHTAIMOHHOI'O aHaJIn3a.

a)
b)
c)
d)

a)

b)
c)
d)
13.

[TepememmBanue.

ObecnieueHne BbICOKOTO 3HAUEHUS Pa3KMKEHHOCTH ITYJIbIIBI.
[TpumMeHeHue KoaryJssiHTA.

ITomgorpes myJsbIbl

12. ITpenmyiecTBa ruAPOLUKIOHOB.

3aHMMAIOT MaJIylO MIPOU3BOJICTBEHHYIO IJIONMIAb U UMEIOT BHICOKYIO
IIPOU3BOJUTEIIBHOCTb.

Hwuskast 3HEproeMKocCTs.

3HaYUTENbHBIN CPOK CITYKOBI.

Bo3moxHOCTB KiTacCU(pUKaMU KPYITHO3EPHUCTOTO MaTepHraia.

Kak n3mensiercs yactora mynbcaliil Mpy yMEHBIIEHUH KPYITHOCTH 000TralaeMoro

MaTepuana?

a)
b)
c)
d)

a)

b)

c)
d)

a)
b)
c)
d)

YMeHbIaeTcs.

YBenuuuBaeTcs.

He u3mensiercs.

OcTaeTcs MOCTOSHHOM.

14. TIpeumymiecTBa THEBMAaTHUYECKOTO OOOTAICHHS.

MeHbIre KanuTallbHBIE 3aTPATHI, MPOIIE CXEMBI, OTCYTCTBHE BOJIHO-IINIAMOBOTO
XO03SMUCTBA.

Bricokast appexTUBHOCTD pa3/iesieHusl.

BosmoxHocTh 00oTrameHus Hek1accu(GUIMPOBAaHHOTO MaTepHUaa.
Cnaboe mpimeoOpa3oBaHue.

15. IIpenmyiiiecTBa BUHTOBBIX CEMapaTOpPOB.

[IpocToTa KOHCTPYKITMU U HAJEKHOCTh B padoTe.

BosmoxHOCTh 000TaIeHus: KpymHOKYCKOBOTO MaTepuara.
Bricokas cTernenph KOHIIEHTPAIIH.

Huskoe suepromnorpedienue.

Bapuanr 4.

a)
b)
c)
d)

1. O6nacTe NpUMEHEHHUS TPABUTALUOHHOTO METO/A.

Jlnis pazzienieHus 3epeH, UMEIOIINX pa3IuuHyIo GopMy.

Jlns pa3nenenus 3epeH, UMEIOLUX Pa3IndHy0 KPYITHOCTb.

Jlnist pazzienieHus 3epeH, UMEIOIINX pa3IMUHYI0 CMauYuBaeMOCTh TIOBEPXHOCTH.
Jlns pa3nenenus 3epeH, UMEIOLUX Pa3INdHyI0 TUIOTHOCTb.



2. Paznnyne B KaKUX CBOMCTBAX MHUHEPAJIOB HCIIOJIb3YETCS MPU MPABUTAIIMOHHOM METO/Ie?
a) DU3NKO-XUMHUYECKUE CBOMCTBA.
b) IlnoTHOCTB, KPYMHOCTH U OPMA YACTHII.
€) JlucrepcHOCTh M KPYITHOCTh YacTHII.
d) KoadduiueHTt cKoIbKEeHHS YacTHUIL 10 TOBEPXHOCTH.
3. JI71st 4ero MCHob3yTCs PE3yNbTaThl (PPaKIIMOHHOTO aHAIH3a?
a) s onpenenenus 3pGEKTUBHOCTH U3BICUCHUS YACTHII.
b) st onpenenenus cTereHn 000raTUMOCTH U COCTABJICHHS TEOPETHUSCKHUX OalaHCOB
IPOJAYKTOB 00OTalEHUS.
c) Jlust ompeneneHus BBIXO1a TSHKEI0H GpaKiuu.
d) Jlnst ompeneneHus BbIXO/Ia JIETKOH (hpaKInH.
4. Yo noka3pIBaeT KpUBasl INIOTHOCTH?
a) 3aBHCHMOCTb MKy CYMMapHBIM BbIXOJIOM MTOTOHYBIIMX (PPAKIUN U UX 30IbHOCTHIO.
b) 3aBHCHMOCTH MEKAY CYMMApHBIM BBIXOIOM BCILIBIBIINX (DPAKIUI U MX 30JIbHOCTBIO.
C) 3aBHCHMOCTb MEKIY CYMMapHBIM BBIXOIOM ITPOMIIPOIYKTOBBIX (PPAKIIU U UX
30JIBHOCTBIO.
d) IlmorHOCTH hpakumii.
5. UTo TaKoe CUIIbl BHYTPEHHETO TPCHUS?
a) Cuibl, BO3HUKAIOIINE BHYTPU CPEIIBL.
b) Cuibl, BOZHHKAIOIIHME TPH CKOJIBKEHUH CIIOEB )KUIKOCTH.
€) Cuibl, BO3HUKAIOIINE ITPU OOTEKaHUH YaCTHII.
d) Cubl, BO3HUKAIOIINE MTPU TOABEME YACTHII.
6. UeM xapakTepu3yIOTCs CTPYKTYPHUPOBAHHBIC CYCIICH3UU?
a) CoXpaHSIOT CIEIUICHHE U TPH OTCYTCTBUH Pa3HOCTH CKOPOCTEH.
b) OG6nanarT MOBBIIEHHOH TEKYYECTHIO.
€) HecmocoGHOCTBIO pacTeKaThCsl.
d) HecrnocoGHBI 00TEKATh YaCTHUIIBL.
7. YcnoBue BOSHUKHOBEHHSI JAMHUHAPHOTO PEXXUMA MAJICHUS TEll.
a) IlameHue KPyMHBIX TEIL.
b) IlameHue MENKHUX TeEIl.
c) Ilpu BBICOKO#T CKOPOCTH TaICHUSI.
d) TIlpu mageHuu ¢ MOCTOSIHHON CKOPOCTHIO.
8. [lepmsriit mapamerp JIsmieHKo.
a) v-Re
b) v/Re
A Re?
d) y/Re
9. 3epHa kakoit HopMbI UMEIOT HAUOOJIBIITYIO CKOPOCTh TaICHUS?
a) Ilmockue.
b) Vrnosartsie.
c) IllapooGpasHsbie.
d) IIpsmoyrombHEIE.
10. IToueMy ckOpOCTh MaJ€HUS YACTHI] B €CTECTBEHHBIX YCIOBHUSX MEHBIIIE, YEM B
CBOOOJTHBIX?
a) 3acuer BA3KOCTH CPEJIbL.
b) 3a cuer BO3HUKHOBEHHMSI JJOTIOJHUTEIBHBIX COTPOTHBIICHUIA.
C) 3acueT yMEHbIICHHUS CHIIBI TSKECTH.
d) 3acuer ymeHbIICHUS KOAPPHUIMEHTA CONPOTHBIICHUSI.
11. Hemoctatky ruipOIiMKIOHOB.
a) Bsicokoe sHEepromnorpebieHre U OBICTPBIN H3HOC.
b) Manas mpou3BOIUTETBHOCTD.
C) 3aHMMAIOT 3HAYUTEIILHYIO MPOU3BOJAUTEIILHOCTD TUIOMIA b,
d) HeB03MOXHOCTH KiTaCCH(PHUKAIIMKA TOHKO3EPHUCTOIO MaTepraia.



12. Yemy paBHa MakcUMaJlbHasl INIOTHOCTb CYCIIEH3UU?
a) IlonoBUHA IJIOTHOCTH YTSDKEITHTEIS.
b) IlnorHOCTH yTsDKENUTENS.
c) IlonoBuHE CyMMBI IUIOTHOCTEH YTSOKEIUTEINS U BOJIBI.
d) IlosoBHHE Pa3HOCTH IUIOTHOCTH YTSKCIUTEIS M BOJIBI.
13. HemocraTku IMTHEBMATUYECKOTO O0OraIeHus.
a) Huskas 3¢ peKTHBHOCTD, OOJIBIIOE THUIICOOPA30BAHUE U OTPAHUYCHHASI KPYITHOCTh
o0oramaemMoro Marepuara.
b) Bricokue KanuTambHBIC 3aTPATHI.
c) OrcyTcTBHE BOIHO-IIIAMOBOTO XO3SIHCTBA.
d) IIpomykThl oOOTaIICHUS CyXHE.
14. I'nmaBHast 0cOOEHHOCTH PAOOTHI IEHTPOOEIKHBIX KOHIICHTPATOB.
a) HeoOxoauMoCTh BEICOKOTO Pa3KUKCHUS MYJIbIIbI.
b) Beicokas SHEPrOEMKOCTb.
C) Bsicokoe yckopeHue mpu BpalleHHu poTopa.
d) HeoOX0aMMOCTb IOIUH MTYJIBIIBI C MATBIM Pa3KUKCHUEM.

KypcoBoii mpoeKT BBIMOIHAETCS 00yUYaIOIUMCS CAMOCTOSITENILHO MO PyKOBOJICTBOM
npernoaaBaress.

L{enb BBIMOTHEHUSI KYPCOBOTO MPOEKTA M0 AUCHUIUTHHE «[ paBUTALIMOHHBIA METO/T
000raIieHus» COCTOUT B TOM, YTOOBI 3aKPEMUTh U YTIyOUTh MPAKTUUYECKUE HABBIKU 10
000TaIeHUIO TIOJIE3HBIX UCKOMAEMbIX IPaBUTAIMOHHBIM METOJIOM, IOJTyYEHHBIE Ha JIEKIUIX U
IIPU BBIIIOJIHEHUH J1JAOOPaTOPHBIX paboT. B uacTHOCTH, CTYAEHT JOKEH YMETh MTPaBUIIbHO
000CHOBATh TEXHOJIOTHYECKYIO CXEMY I'PaBUTAIIIOHHOTO MpoIiecca, BRIOPATh U PacCUUTATh
OCHOBHO€ U BCIIOMOTaTeIbHOE 000PYJ0BaHHUE U PallMOHAIBHO Pa3MECTUTh €r0 BO (hJI0TAlHOHHOM
exe.

B npouiecce BbINOIHEHMS 3TOTO MPOEKTA CTYIEHT JA0JKEH UCIIOJIb30BaTh 3HAHUS,
MOJTy4YEHHBIC PaHee MPH U3yYECHUH CMEXHBIX JUCUUIUINH, a TAKXKE OMBIT Pa0OTHI U HAOIIOACHUS
MIPU TIPOXOKIEHUN TTPOU3BOACTBEHHOM MPAKTUKHU T10 TIOJYUSHHUIO IEPBUUHBIX
npodecCHOHANBHBIX YMEHUN U HaBBIKOB, a TAKXKe TUTEPATypy MO BOMPOCAM MTPOESKTHUPOBAHUS
o0oraruTenbHbIX (padpuK.

3amaHueM Ha KypcOBOHM MPOEKT IMpeaycMaTpuBaeTcs pa3paboTaTh MPOEKT IPaBUTALIMOHHOTO
OTJIEJIEHUS ISl IepepabOTKH JKEIE3HOT0, XPOMUTOBOTO, 30JI0TOCOIEPKAIIEro Chipbs. B
COOTBETCTBUHM C 33J]aHHEM HEOOXOMMO 000CHOBATH TEXHOJIOTHIO IPAaBUTALIMOHHOTO MpoIiecca,
paccunTaTh Ka4eCTBEHHO-KOJIMYECTBEHHYIO U BOJIHO-IIIJIAMOBYIO CXEMBbI, BBIOPATh U PaCCUUTATh
OCHOBHOE M BCIIOMOTaTeNIbHOE 000py/JOBaHUE.

[TpumepHoOe 3a1aHue Ha KypCOBOM MPOEKT:

Pa3zpaboTtaTs IpoeKT rpaBUTAIIMOHHOTO IIeXa JJisl o0oraeHus pyasl. BeiopaTs 1 000CHOBATH
cxeMmy oboraimienus pyasl. Crenarh pacueT KaueCTBEHHO-KOJIMYECTBEHHON U BOJIHO-IIIJIaMOBOM
CXeM, a TaK)Ke OCHOBHOTO ¥ BCIIOMOTaTeIbHOT0 000pyAoBaHus ((I0TOMAIIINH, TUTATEIeH
peareHTOB U KOHTAKTHBIX 4aHOB). Caenarh NpOeKT KOMIIOHOBOYHOTO PEIIEHHs TPABUTALIMOHHOTO
00opyoBaHus, TUIaH U pa3pe3 IPaBUTAIMOHHOTO 1iexa. MicXoaHbIe NaHHbIe: MaccoBast OIS
[IEHHOTO KOMITOHEHTA B pyae, %, B KOHIIeTpaTe, %, B XBOCTaxX, %; KPYIMTHOCTh U3MEITbYECHHOMN
PYIbI U MPOU3BOJAUTEIBLHOCTh HA IPOEKTUPYEMOM MPEINPUATUN 33/1a€T MPENOAABATENb.

KypcoBoiil mpoeKT BBIMOJIHAETCS CTYAEHTAMHU 01 PYKOBOACTBOM IIpEroaaBaTers,
Ha3HAYEHHOTO Kadeapoi, mepe] KOTOPBIM KaX/Iblil CTYICHT OTYUTHIBACTCS O BBHITTOIHEHUU
MIPOEKTa B COOTBETCTBUU C YTBEPKIACHHBIM I'pauKOM M pacCIMCaHHEM KOHCYJIbTaIHil.

KypcoBoii mpoeKT JOKEH COCTOSATh U3 PaCYETHO-TIOSICHUTENBbHOM 3anucku oobem 35 — 40
CTpaHULl PYKOITMCHOI'O TEKCTa U rpadrueckoil 4acTu, Ha KOTOPOM BbIYEpUUBACTCS IIJIaH U pa3pe3
(JIOTAIMOHHOTO OT/ENICHUS, YePTEK BIMOIHIETCS Ha trucTe opmarta A-1. BeimoaHeHHBIT
MPOEKT 3alIMIIAETCS CTYACHTOM Nepe] KOMUCCUEN MperoaBaresneil u3 2-3 4eoBekK, B COCTaB
KOTOPOW BXOJUT PYKOBOJIUTENH MPOEKTa. Jlata 3amuThl Ha3HAYAeTCS WHANBUAYAIBHO IS
Ka)KI0ro CTyJIeHTa MPH BblJIa4e 3a/1aHusl.



[Tpu BBINOIHEHUH KYPCOBOTO IIPOEKTA MEPEe CTYJCHTOM CTOAT ciedyrouue 3a0aju.

1. OTpa3uthb pa3BUTUE TAHHOW OTPACIIM IPOMBIIIIEHHOCTH Ha COBPEMEHHOM 3Tarie, 3HaUeHHe
U TIEPCIIEKTUBbI Pa3BUTHsI 00OTaIICHUSI.

2. B kpaTkoit XxapakTepucTUKe 000raiieHus pyabl IPUBECTU I'PaHyJIOMETPHUUECKHI COCTaB
PYABI, IOCTYIAIOWIEH B OT/ICJIEHUE U3MEIbUCHHS, U XapaKTEPUCTUKY BELIIECTBEHHOTO U
XUMHYECKOIo cocTaBa pyabl. Heo0xonuMo Takke npeacTaBuTh TabIUIbl (MU KPUBbBIE) CUTOBOTO
COCTaBa, a TAKXKE JIaHHBIE MHHEPAJIOTHYECKOT0 COCTaBa M XUMHUYECKOTO aHAJIN3a; OCHOBHBIC
buznyeckue CBOMCTBA PYyIbl U MUHEPAJIOB.

3. BriOpaTh 1 000CHOBATh CXEMbI U3MEIbUCHUS, KJIaCCU(UKAIIUN U 00OTaIICHHS.
Pa3paborath (BbIOpaTh) MPAKTUYECKUE CXEMBI, IPUMEHsIEMbIE /111 00OTalleHHsl 3aIaHHOTO THIIa
PYZAbI Ha aHAJIOTHYHBIX 00beKTax. JlaTh KpaTKoe OMMCaHUE U IPUBECTH PUCYHOK MPUHATON
CXEMBbI; yKa3aTh TEXHOJIOTHYEeCKHUe MmokazaTenu oboramienus. Heobxonumo o60cHOBaTh
[eJIeCO00Pa3HOCTh MPUMEHEHHUS BEIOPAHHOM CXEMBI OOOTAIICHHS ITYTEM €€ CPABHEHHUS C
HECKOJIbKUMH JIPYTUMH TEXHOJOTUYECKHUMH CXEMaMH C YKa3aHUEM UX HEeJJOCTATKOB U
PEUMYIIECTB. Y UYUTHIBAS CIIOKHOCTh CPABHEHHUSI BCEX BapPUAHTOB, MOXKHO OIPAaHHYUTHCS
CpaBHEHHMEM JBYX-TpeX BapuaHTOB cxeM. OILIEHUTh BEJIMYHUHY BKPAILIEHHOCTHU MOJIE3HBIX
MHUHEPAJIOB U XapaKTep MX MPOpPACTaHUs M UX BIIMSIHUE Ha BEIOOP CXeMBbI 00OTaIIEHHSI, B
YaCTHOCTH, Ha BBIOOp YKcIia cTaauil odoramienus. PaccMoTpeTs ciocOOHOCTh MUHEPAJIOB K
Mepen3MeNIbUYeHUIO U OIIUIAMOBAHHIO, YTOOBI 0OOCHOBATH YMCJIO CTAUN 00OTAICHHS U THIT
BbIOMpaemMoro o6opyaoBanus. BeiOpaTh Ka4eCTBEHHYIO CXEMY OOOTaIlleHHUS.

4. IIpousBecTr pacyeT KayeCTBEHHO-KOJIMYECTBEHHOW CXEMBI.

5. BBINOJIHUTH pacdeT BOJHO-IIJIAMOBOM CXEMBI.

6.Bb10paTh 1 paccuuTaTh OCHOBHOE 000PYJOBAHHUE.

7. KpaTko onucath METO/bI ONPOOOBAHUS U KOHTPOJISI TEXHOJIOTHYECKOTO MpolLiecca ¢
UCTIOJI30BaHUEM CPEICTB aBTOMaTu3auu. Cienyer Takke KpaTko OMrcaTh anmaparhsl
(YCTaHOBKH), IPUHSATBIE /ISl BCIIOMOIaTEIbHOTO KOHTPOJIS ¥ PETYIUPOBaHMSI OCHOBHBIX
[apaMeTpoB TEXHOJIOTMYECKOI0 Ipolecca 00oraiieHus.

8. N310KUTh OCHOBHbIE MEPONPUATHS 10 TEXHUKE 0€30MaCHOCTH, HallpaBJIEHHbIE Ha
CHIDKEHHE YPOBHS TPaBMaTHU3Ma, YIIYUIICHUS! CAHUTAPHO-TUTUEHHYECKUX YCIOBUH TpyIa
pabOTHUKOB U Jp. (OTpakAeHus, obecrieueHne 0€30MacHOCTH ITyCKa arperaToB U MalllMH,
3alIUTa OT OPAKEHHS AIEKTPHUECKUM TOKOM, YCTPOMCTBO BEHTUIISIIIAY, OCBEIIICHHS, 3aIlINTa
OT IIyMa U BUOpaluu, MEpONpUATHs 0 60pbOe ¢ 3aIbIIICHHOCTBIO U T.1.).

Cooepoicanue u oghopmierue nOACHUMENbHOLU 3aNUCKU K 3A0AHUI0 HA KYPCOBOE NPOEKMUPOBAHUe
no epasumayuu

Bo BBeneHNN OoTpakaeTcs pa3BUTHE JaHHOW OTPACIU MPOMBIIUICHHOCTH Ha COBPEMEHHOM
JTare, 3HaYCHUE W NIEPCIICKTHBBI Pa3BUTHUS oOoranieHus. B KpaTkoi XapakTepHuCcTHKe
oborareHus py/ibl MPUBOAITCS TPaHYIOMETPUIECKUI COCTaB Py/bl, MOCTYMAIOIIEH B OTACIEHUE
W3MEJTBLYCHHS, U XapaKTEPUCTHKA BEMECTBEHHOTO M XMMHUYECKOTO COCTaBa pyabl. B pasmene
JOJIKHBI OBITH TAOHIIBI (MU KPUBBIE) CHTOBOTO COCTaBa, a TAKXKE TaHHBIE MUHEPAIOTUYECKOTO
COCTaBa M XUMHUYECKOT'0 aHAJIN3a; OCHOBHBIC (PM3MUYECKHE CBOKMCTBA PYIBI K MUHEPaIoB. BeiOop u
000CHOBaHHE CXEMbI U3MeNbUeHus, Kiaccudukarmu u odorameHus. B atom paznene
HE0OXOMMO pa3padboTaTh (BHIOPATH) MPAKTUUECKHUE CXEMBI, IPUMEHSIEMBIE JJIsl 000TaIeHUs Py
Ha aHAJIOTUYHBIX 00beKTax. JlaTh KpaTKoe OMHCaHNUe U TPUBECTH PUCYHOK MPUHSATON CXEMBI;
yKa3aTh TEXHOJOTUYECKHE TTOKa3aTeu odoramenus. Heooxoaumo o60cHOBaTh
1eJIeCO00Pa3HOCTh MPUMEHEHHUS BEIOpAHHOM cXeMbl o0orarieHus. JlJis 3Toro BeIOpaHHas cxema
CPaBHHMBAETCS C HECKOJILKUMHU JIPYTUMH TEXHOJOTUICCKHUMH CXEMaMH, YKa3bIBAIOTCS UX
HEJOCTATKU U MPEUMYIIECTBA. Y YUTHIBAsI CIIOKHOCTh CPABHEHUS BCEX BAPHAHTOB MIPU KYPCOBOM
MIPOCKTUPOBAHUH, MOYKHO OTPAHUYHUTHCS CPABHEHUEM JIBYX-TPEX BAPUAHTOB CXEM.

BenuunHa BKparaeHHOCTH TOJIE3HBIX MUHEPAJIOB U XapaKTep MX MPOpacTaHUs BIUSIIOT HA
BBIOOp CXEeMBbI 00OTaIIeHMS, B YaCTHOCTH, Ha BBIOOD uncia ctaauii odoramenus. CriocoOHOCTh
MUHEPAJIOB K IEPEU3MENBLYCHHIO U OIINIAMOBAHHIO TAK)KE BIIMSET HA YMCIIO CTAIUI 000TaleHus U
Ha THUII BEIOMpaeMoro ooopynoBanus. CiaeayeT yYuThIBaTh, YTO MEPEU3MENIbUeHIE U



OIIUIAMOBAHHUE BPEIHO BO BCEX CIIydYasX U MOITOMY HEOOXOAUMO MPUMEHEHHE OOJIBIIOrO YHCIa
ctaauii oboramenus. [Tocie aHanu3a Bcex MaTepraioB BHIOMpPAETCS KAaUeCTBEHHAs CXeMa
oOoramieHus. MiMes kKaueCTBEHHYIO XapaKTEPUCTUKY ChIPbsl, PACCUUTBIBAIOT
KaueCTBEHHO-KOJIMYECTBEHHYIO cxeMy oboramenus. [Ipu opopmiiennn KypcoBoro npoexkTa HeT
HE00XOMMOCTH IPUBOJUTH PACUET BCEX Y3JI0B CXEMBI; JOCTATOYHO IIPUBECTH PACUET OJJHOTO
y3Ia.

(DOpMﬂ 3anucu KauecmeeHHO-KOJIUUeCmE8EHHOU CXeMbl oﬁozamenuﬂ

No Haumeno Q, /4 Y, % B, % €, %
onepauuii 1 | BaHUE
IPOJYKTOB orepanui u
IPOJYKTOB
1 2 3 4 5 6

Hcxons u3 TaHHBIX KaUe€CTBEHHO-KOJIMUYECTBEHHOIO PacyeTa TEXHOJIOTHYECKON CXEMBI
o0oraieHus1, COCTAaBIIETCS HTOTOBBIN OalaHC MPOITYKTOB OOOTaIICHHS.

PacueT BogHO-1IU1IaMOBO# cxeMbl. L{esib MpoeKTHpOBaHUs U pacdeTa BOJAHO-IIIAMOBON CXEMbI
- obecrieuenne ontumMalibHOro oTHOMEHHs JK: T B omepanusx cxemsl; OnpeeseHHe KOJINIeCcTBa
BO/IbI, T0OABJISIEMOM (MJIH BBIBOJIMMON) B TOM HJTK MHOM OTIEpAIMU; ONPECIICHHE O0IIEero pacxo ia
BOJIBI U COCTaBJIeHHE OastaHCOB 10 BoJie ( oOmiel u cBexeii ). [Ipu pacyere ciieayeT yanThIBaTh,
YTO CyMMAapHOE KOJMYECTBO BOJIbI, TIOCTYIAIOIIEH B MPOLIECC, BCETIa TOHKHO ObITh PABHBIM
CyMMapHOMY KOJIMYECTBY BOJIbI, YXOSIIEMY U3 IpoIiecca ¢ KOHEYHBIMU MporyKTaMu. OO1mas
noTpeOHOCTh BOIbI [t 1exa ((padpuku) Ha 10-15 % npeBbliaet noTpedaeHUE BOIBI IS
TEXHOJIOTUYECKUX LIeJIel (Ha CMBIB ITOJIOB, IPOMBIBKY amiaparoB u T.1.). [lomHoro pacyera
BOJIHO-IIJTAMOBOM CXEMBbI B ITOSICHUTENIbHOM 3alluCKe MPOBOANUTE He TpeOyeTcs. Heooxoanmo
M0Ka3aTh MOCJIEI0BATEIBHOCTD PacyeTa, YKa3aTh pacueTHbIE (JOPMYIIBI U OKOHYATETbHbIC
pe3ynbTaThl pacueTa. JlaHHbIe pacueTa CBOJSTCS B OTACIbHYIO TaOIHILy.

(DOPMll 3anucu 600HO-WIAAMOBOIU CXEMbL

No Haumeno
onepauuii U | BaHUE Q, T/4 R W, M V, M
MIPOJIYKTOB onepauuii u /q /4
MIPOJTYKTOB
1 2 3 4 5 6

JUis onTUMH3alMK IPOLIECCOB U3MENbUeHMs], Kiaccu(uKalum, 000OrameHus 1 T.11.
HE00XO0IUMO MTPOBOJUTH KaKIYIO ornepannio oopadotku rnpu noixydennn 3HaueHus JK:T ®. Otu
3Ha4YeHUs OepyTCs UCXOJl U3 MPAKTHUUYECKUX HIIM MCCIIEOBATENbCKUX JTaHHBIX. PazkikeHne
MPOJYKTOB OCYIIECTBIISIETCS J00aBICHUEM BOJIbI, UTO JIETKO OCYIIECTBUMO. Y MEHbILIEHUE
otnomeHus XK: T TpeOyet oneparuii 06e3BOKHBaHUS, KOTOPBIE 3HAUUTENBHO ciloxHee. [loaTomy
orepanuu 00e3B0KUBaHMS CJIEAYET BBOJUThH B CXEMY B KPaHUX CIlIydasix, KOTJa OHU
HEOOXOIMMBI JJIs TIOBBILIICHUS TEXHOJOTHYECKUX Moka3aTeneil. Hopmsl pacxona
JIOTIOTHUTEILHOU BOJIBI, SIBJISIFOTCSI TOXKE MCXOJHBIMU TTOKA3aTENISIMH, HEOOXOJUMBIMU ITPU
pacueTe BOJIOIIJIaMOBOM CXEeMBbI. BIIaXXHOCTh OTJENBbHBIX IPOYKTOB, UMEIOLINX OTHOCUTEIBHO
MOCTOSTHHYIO UJTU KOJIEOJTIONIYIOCS B Y3KUX Mpe/iesiaX 3HauYeHU BEJINYMHY, TAK)XKE COCTABIISET
IpYyIIy UCXOAHBIX IMOKa3aTeeH s pacyeTa BOAOLUUIAMOBOM CXEMBI.

[Tocne Bcex pacueToB Ha KAUECTBEHHYIO CXeMY 00OTalleHUs] HAHOCSTCS CTPEJIKU K MECTY
110/1a4M BOJBI C YKa3aHUEM €€ KOJIMYECTBA.

Ha ocHOBaHMM TEXHOJOTUYECKON CXEMbI 00OTaIlIeHUs TPOU3BOIATCS BHIOOP U pacyeT
obopynoBanus. [Ipu BeiOOpe 000pyI0OBaHUS PENIAIOTCS B OCHOBHOM JIBa Bompoca: 1) BEIOOp Tuma
MaIIHH JUIsl TPAaBUTALIMOHHOTO 00O0TalleHus; 2) onpeieseHre TpeOyeMoro KoJu4ecTBa MalliH
JUIS TPAaBUTALlMOHHOTO 00O0TaIIeHusl.

Br16path 1 onrcath BcmoMoraresibHOe 000py/I0BaHNe



ITo pe3yjibTaTaM BBIITOJHCHHBIX paCY€TOB BBIITOJIHUTD MMPOCKT KOMIIOHOBOYHOTO PCIICHU A
MallluH JJIA I'PaBUTALIMOHHOI'O O6OFaHleHI/I${, IIJIaH 1 pa3spes3 IrpaBUTAlMOHHOIO I€Xa.

ITpyMepHBIii TepedeHb TEM KypCOBOIO ITPOEKTA.
Pa3paboTarh NpoOEKT rpaBUTAIMOHHO-MAarHUTHOTO 00OTAIEHUs Py, YKa3aHHBIX HUXKE:

Ne [IpousBoguTensHO MaccoBas
Bapua HawnmenoBanue py bl CTb, JOJISL,
HTa TBIC. T/TOJ %
1 MaruneTtuToBas pyaa 4500 33
2 MaruneTuroBas pyaa 3000 35
3 MaruneTtuToBas pyaa 7000 34
4 MaruneTuroBas pyaa 6000 31
5 MaruneTtuToBas pyaa 2500 32
6 MaruneTurtoBas pyaa 6500 36
7 MarneturoBas pynaa 10000 30
8 MarnetuToBas pynaa 9000 31
9 MarneturoBas pynaa 8000 34
10 MaruneTuroBas pyaa 7000 33
11 MarsneTuToMapTUTOBast pyaa 6000 36
12 MarsneTuToMapTHTOBAs pyaa 5000 37
13 MarsneTuToMapTUTOBast pyaa 4000 34
14 MarneTuToMapTHTOBAs pyaa 4500 33
15 MarneTuToMapTUTOBast pyaa 5500 35
16 MaraeTuToBble KBapLUThI 11000 37
17 MarseTuToBbI€ KBapIUTHI 10000 36
18 MarHeTHTOBBIE KBAPIIHUTHI 9000 34
19 MarseTuToBbI€ KBapIUTHI 8000 35
20 MarHeTuTOBBIE KBAPIUTHI 7000 38




Ilpunoscenue 2

7. OueHovHbIe CpeaCTBA /1JIsl MPOBeAeHUsI MPOMEKYTOUHOI aTTeCTAlNU
eMble pe3yJbTaThl 00y4eHHs U OLIEeHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs MPOMEKYTOYHOM aTTeCTAlMU:

a) Ilnanup

CTpyKTYypHBI
M BJIEMEHT

KOMIICTCHIIHU

ITnanupyemble pe3yabTaTbl 00ydeHUs

O1neHOYHBIC CPEACTBA

[TK-5 roTOBHOCTBIO IEMOHCTPUPOBATH HABBIKK Pa3padOTKH IJIAHOB MEPOIIPUSATHI 110 CHIKEHUIO TEXHOT€HHOM HAarpy3KH MPOU3BOICTBA HA
OKPY’KaIOIIYIO CPeAy MPH IKCILTYaTallHOHHON pa3BeJiKe, 100bIYe U MepepadOTKe TBEPABIX MOJE3HBIX MCKOMAEMBbIX, & TAKXKE MTPU CTPOUTEIHCTBE U
AKCIUTyaTaIMH MOJ3EMHBIX O0BHEKTOB

3HaTh - MEpOIPUATHUS 110 CHHX)KEHHUIO TEXHOT€HHOM | Bompocs! 115 olleHMBaHUs 3HAHUM:
Harpy3Ky IPOM3BOJICTBA HA OKPYXKAIOIIYIO CpeNy 1. IlpompInieHHBIE TPEOOBAHUS K KAUeCTBY MOJIE3HBIX HCKOTAEMBIX.
[PU SKCILTyaTallMOHHOM pa3Belike, J0ObIYe U 2. lleHHOCTb MOJIE3HBIX UCKOMAEMBbIX.
nepepaboTKe TBEP/bIX MOJIE3HBIX HCKOIIAEMBIX, a 3. IlonsiTre 06 oOorameHuH.
TaK)Ke IIPU CTPOUTENIBCTBE U DKCIUTyaTalluH 4. OcHOBHBIE 3a]1a41 TPABUTAIIOHHOT'O 00OTaALIeHNS, T0CIIE0BATEIbHOCTh U METO/IbI
M0/136MHBIX OOBEKTOB MX pEIICHHUS.
5. OcHOBHBIE 3Tanbl BBIOOpa 00OTraIieHus.
6. @axTopHl, BAUAIOLINE Ha 000TallIEHHE MTOJIE3HBIX UCKOMAEMBbIX TPaBUTALIMHHBIM
METOIOM.
YmMmeth - pa3zpalaThIBaTh MJIaHBl MEPOIPUITUI 1O Bormpocs! U1t onleHUBaHUs 3HAHWN:
CHU)KEHHIO TEXHOTE€HHOM HAarpy3Ku MpOM3BOACTBA 1. I'paBUTAalIMOHHBIM METO/I0M OOOTaIIEHNs] HA3bIBAIOT ...
Ha OKPY’KaIOIYIO Cpey MPH SKCILTyaTalliOHHON 2. [lo Tuny ucnonb3yeMbIX armnapaToB IPaBUTALMOHHBIE TPOLIECCHI MOXKHO
pa3Bejike, 100bIue U rnepepaboTKe TBEPIbIX pa3aenunTs ...
MMOJIE3HBIX UCKOMAEMBIX, a TAK¥KE MPHU 3. OTcagkoi Ha3bIBAE€TCS MPOIIECC ...
CTPOUTENIBCTBE U SKCIUTyaTalluX O3 MHBIX 4. OborareHue MoJe3HbIX UCKOMAEMBIX B TSDKEJIBIX CpelaX OCHOBAHO ...
00BEKTOB 5. Konnenrpanust (oboramieHne) Ha CToJIax — 3TO MPOIecc ...
Bnanets - HaBBIKaMU pa3pabOTKH MJIaHOB IlepeueHs NpUMEpPHBIX BOIIPOCOB AJIs1 IPOBEPKU 3HAHUM:

MEpPONPUATHI IO CHUKEHUIO TEXHOTCHHOMN
Harpy3kKy IPOU3BOJICTBA HA OKPYKAIOIIYIO CPEAY
TP DKCIUTyaTallMOHHOM pa3BeaKke, 10ObIYe 1

HCpCpa60TKC TBCPABIX MOJIC3HBIX UCKOITACMBIX, d

- TpaBUTAIMOHHBIE METOJIBI M UX MECTO CPEIU APYTHX METOJOB O0OTaIEeHNS;
- KJ1accu(UKaIKs TPAaBUTALMOHHBIX METO/I0B 00OTaICHHUS,

- OTCaJKa W MPUHUMII IEUCTBUA OTCAI0YHON MAIIAHBI.

- TSDKEJIOCPEIHAS Cenapalys 1 OCHOBHBIE IPUHIIUIIBI €€ peAIU3aLUH.




CTpyKTypHBI
1 DJIEMEHT
KOMIIETCHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

TaK)Ke TIPHU CTPOUTEIIBCTBE U IKCILTyaTallHH
[MOA3EMHBIX 00BEKTOB

- 000pya0OBaHKE I peall3alii IPaBUTAMOHHOTO 00OTalIeHUs PY/I-BUHTOBOM
cenapaTop, KOHIIEHTPALMOHHBIM CTOJI, IILJII03.

[1K-12 roToBHOCTBIO ONIEPATUBHO YCTPAHATh HAPYIIEHUsI IPOU3BOICTBEHHBIX IIPOLIECCOB, BECTH MEPBUYHBIN YUET BBIIIOJIHAEMBIX paldoT,
aHAJIM3UPOBATh ONEPATUBHBIEC U TEKYIIME I0KA3aTeIM IPOU3BOJICTBA, 00OCHOBBIBATh NMPEJI0KEHHUS 10 COBEPIICHCTBOBAHUIO OPraHU3alluu IPOU3BOACTBA

3HaTh

IMpOICCCOB;

- OIICPATUBHLBIC U TCKYIIHEC ITOKA3aTCIIN
IMPOU3BOJICTBA,

- HallpaBJICHHUA COBCPUICHCTBOBAHUS
OpraHnu3anuu IIpou3BOJACTBA

- BO3BMO’KHBIC HAPYIICHUA TPOU3BOJACTBCHHBIX| HpI/IMepHLIﬁ TCCT IJIAA OLICHKU 3HaHUH

1. HemocTaTku rugpOLKKIOHOB.
e) Beicokoe sHepromnoTpebieHue U OBICTPBINA H3HOC.
f) Manas npou3BOIUTETBLHOCTD.
g) 3aHMMAIOT 3HAYHUTEILHYIO POU3BOIUTEIBHOCTD ILIOIIA/Ib.
h) HeBo3MOXXHOCTB KiacCU(HUKAMU TOHKO3EPHUCTOrO MaTepuaa.
2. Uemy paBHA MakCUMaJIbHas ILIOTHOCTb CYCIICH3UM?
e) IlonoBUHA MJIOTHOCTH YTSDKETHTEIS.
f) IlnoTHOCTH yTSDKETHUTES.
g) IlonmoBuHE CyMMBI IUIOTHOCTEH YTSHKEIUTEINS M BOJIBI.
h) TlosoBHHE pa3HOCTH MIOTHOCTU YTSDKEITUTEISI U BOBI.
3. HemoctaTky MHEBMAaTHYECKOTO 0OOTAIICHHS.
e) Huskas 3¢(hexTuBHOCTD, 00JIBINOE MBIICOOPA30BAHKE U OTPAaHUYCHHAS
KPYITHOCTh 000TaIaeMoro MaTepHaia.
f) BbicokHe KanHUTaIbHBIC 3aTPATHI.
g) OrcyTcTBHE BOIHO-IIAMOBOTO XO3SIHCTBA.
h) TIpoaykTsl oOoraleHus CyXue.
4. I'maBHast 0cOOEHHOCTB pabOTHI IEHTPOOEKHBIX KOHIIEHTPATOB.
e) HeoOxoauMOCTh BHICOKOTO Pa3KUKECHUS MMYJIbITbI.
f) Bsicokast 5HEProeMKOCTb.
g) Bsicokoe yckopeHHe IpH BpalieHUH POTOpA.
h) Heo0XxoanMOCTh NOJa4YH MYJIBITEI C MAIBIM PA3KIKCHUEM.

YMmeTn

- BECTH NIEPBUYHBINA YUET BBIMOTHIEMBIX
pabor;
- AHAJIM3UPOBATH ONICPATHUBHLIC U TCKYIIINC

[IpuMepHBI TECT AJIsI OLICHKH 3HAHUI

1 B yeM cOCTOUT OT/IMYHE TPAaBUTALIMOHHBIX MPOLIECCOB 00OTAIIEHUS?




CTpyKTypHBI

1 DJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeCTBA
KOMIIETCHLIUU
[10Ka3aTeJIA IPOU3BO/CTBA, A) pa3nuume B CMauMBaHUM YacTHUL] BOJON
- 000CHOBBIBATH IIPEIOKEHUS 110 B) paszinune B cKOpoCTAX ABMXKEHUS MO JEMCTBUEM IIJIOTHOCTHU U KPYITHOCTH

COBEPIICHCTBOBAHMIO OPTaHU3ALMH IPOU3BOACTBA [JACTHIL
C) paznuuue B 1iBeTe U opMe 4acTHUI

D) paznuurie B MarHUTHBIX CBOMCTBAX YacCTHUIL

E) paznuune B 37EKTPUIECKUX CBOMCTBAX YACTHUIL

2 JI71s1 KaKoTo ChIpbs IPUMEHSIOTCS TPAaBUTALMOHHbBIE METO/1bI OOOTraIeHus?
A) pyI YepHBIX METaJIOB

B) none3HpIX nckonaembIx ¢ OJIM3KOM MIIOTHOCTBIO

C) OKHCIIEHHBIX U CMELIAHHbIX HOIMMETAIUTMYECKUX Py

D) TOHKOBKpAIUIEHHBIX MEHO-LIUHKOBBIX PYA

E) mmamMoB 1IBETHBIX, peAKUX U 0J1aropoHbIX METAJUIOB

3 Ha kaxue rpymnbl JensTCsl TPaBUTALIMOHHBIE POLIECCHI?
A) pa3zieneHue Ha )KMPOBBIX TTOBEPXHOCTSIX

B) paccnoenue cMecu yacTuIl B KPUBOJIMHEHHBIX TOTOKAaX

C) paznenenue yactuil 1o GopMe MOBEPXHOCTH

D) pa3nenenue no 61ecKy U LIBETY YacTHUI]

E) pa3nenenue yacTul B MarHUTHBIX M 3JIEKTPUUECKUX TOJISIX

4 K gyucity rpaBUTallMOHHBIX METOJIOB OTHOCSTCSL:
A) neHHas cenapanus

B) nHeBMaTHueckas cenapanus

C) pannomMeTpudeckas cernaparus

D) nusnexTpudeckas cenapamus

E) maruutHas cenapauus

5 I'paBUTAIIMOHHBIC TIPOIIECCHI IPOBOJATCS B CICAYIONINX CPEaax:
A) razoBas cpena




CTpyKTypHBI

1 DJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeCTBA
KOMIIETCHIINH
B) xucnortnas cpena
C) Tsxenas cpena
D) snexTponutHas cpena
E) menounas cpena
Brnagerts - HaBbIKaMU IPUHSTUS PEIICHUH 1O [TpuMepHBIii TECT A7 OLIEHKHU 3HAHUM:

YCTPAaHEHHMIO BO3MOYKHBIX HAPYIICHHUH
[IPOU3BOCTBEHHBIX IIPOLIECCOB;

- HaBBIKAMU BEJICHUS IIEPBUYHOIO y4eTa
BBINOJIHAEMBIX paloT;

- METOJMKAMM OIPECIICHHS ONIEPAaTUBHBIX U
TEeKYIIUX IIOKa3aTesel IPOU3BOJCTBA;

- HaBBIKAMH 00OCHOBAHUS NIPEIOKEHHH 110
COBEPILECHCTBOBAHUIO OPraHU3aLUU

1. Kak Ha3bpIBaeTcs Cil0ii MaTepuaa, INIOTHOCTh KOTOPOI'0 MEHBIIE TSHKEIOro, HO
OoJIBIIIE JISTKOTO MUHEpaIa pa3essieMOll CMECH Ha OTCaJI04HOM perneTe?
A) necku
B) nuiamer
C) txenas ppakius
D) uckyccTBeHHAs MOCTEIb
E) nerkas ¢paxums

2 Bo cKOJIBKO pa3 KPYIHOCTb 3€PEH MOCTENN OOJIbIIE KPYITHOCTH 3epeH
pasjessieMoi cMeCH MpH OTcazKe?

A) 3-35
B) 4-5
C) 05-1
D) 1-15
E) 2-25

3 ITapameTpamu, peryMpyOIMMU paboTy OTCaIOYHON MAITUHBI, SIBISTFOTCS:
A) KpYIHOCTb Y€K peleTa MalliHbI

B) wacrota mynbcanuu Bosibl

C) ckopocTh oAUy MyJbIbl HA OTCAAKY

D) temmieparypa mysbIbl IOCTYNAIOMIENH HA OTCAAKY

E) kpynmHOCTh MaTepuana mocTesu MaluHbl

4 CKOHLKO KOHCpr’I(I_II/Iﬁ OTCAaAOYHbBIX MAIIINH U3BCCTHO B HACTOSAIIICC BpeMSI?
A) 55




CTpyKTypHBI
1 DJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

B) 90
C) 30
D) 80
E) 75

5 Haunbonee pacripoctpaHeHHbIC BUJIBI OTCAIOYHBIX MAIIIHH:
A) ¢ MOABMKHBIM PEIIETOM, C HCKYCCTBEHHOU MOCTENBIO
B) nopiiHeBbie, IEHTPOOSKHBIC
C) rpaBUTAlMOHHBIE, ICHTPOOESIKHBIC
D) nopuiHeBbie, OecrOpIIHEBbIe, TrHadparMoBbie
6 Ha ckonbko cioeB pacnpeaensitoTcs 3epHa Mo INIOTHOCTH B OTCAJOYHBIX

MaIlliHAaX C €CTECTBEHHOM MOCTEIbIO?

A) 1
B) 5
C) 2
D) 4
E) 3

IIK-19 ro

TOBHOCTB K pa3paboTKe MPOEKTHBIX NHHOBAIIMOHHBIX PEIICHUH MO 3KCIUTyaTallMOHHON pa3BeliKe, 100bI4e, mepepadoTKe TBEPABIX MOJIE3HBIX
HCKOIIa€MBbIX, CTPOUTEIBCTBY U HKCIUTYyaTaI[H MTOJI3EMHBIX OOBEKTOB

3HaTh

- TEOPETUYECKUE OCHOBBI
TPaBUTAIMOHHOTO METO/Ia OOOTAIICHHUS,

- COBPEMEHHBIE TPABUTAIIMOHHBIE TTPOIECCHI
o0oraIieHus TBEPABIX IMOJIC3HBIX HCKOITAaeMbIX B
Pa3IUYHBIX Cpeliax;

- 001acTH MPUMEHEHHS KaXI0T0 U3
I'PaBUTAIMOHHBIX MTPOIIECCOB U MTPAKTUKY
TPaBUTAIMOHHOTO O0OTAICHHSI PA3TUYHBIX BUIOB
MUHEPATLHOTO CHIPHS;

- OCHOBHOE 00O0pYIOBaHUE JIJISI KAXKIOTO
T'PaBUTAIIMOHHOTO MPOIECCEe, €r0 YCTPOUCTBO,

o o

[IpuMmepHBIii IepedeHb TEOPETUUECKUX BOIPOCOB K dK3aMEHY:
Ponb u 3HaUueHKe rpaBUTALIMOHHBIX MPOLIECCOB HAa 000raTUTENbHBIX (habpHKax.
Knaccudukanus rpaBUTallMOHHBIX ITPOIIECCOB.
Ponb BoabI B 00OTaIIEHUH TTOJIE3HBIX HCKOTIAEMBIX.
Ha3nauenue rpaBUTallMOHHBIX MIPOIIECCOB MPH 00OTAIIEHNH TBEPABIX
TOJIE3HBIX HUCKOMAEMBIX.
CaolicTBa MUHEpPaIbHBIX YACTHII, [TOIBEPTraIOIINUXCS TPAaBUTALIHOHHOMY
00OoralieHuIo
CaoiicTBa cpell, MPUMEHSIEMBIX B TPaBUTALIMOHHBIX MPOIIECcCax.
Bunel conpoTuBienus cpenbl ABHxKymmMmcs TenaM. Kpusas Peines.
Bnusinue ¢opMbl 3epeH U TeMnepaTypbl BOJbl HA KOHEUHYIO CKOPOCTh




CTpyKTypHBI

il DJIeMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHbIe CPECTBA
KOMIIETCHIINH
PETyIHUPOBKY, TOCTOMHCTBA U HEAOCTATKH, naJICHUs.
MIPOU3BOAUTEINCH 000PYIOBAHHUS 8. Ompenenenne KOHEUHOW CKOPOCTH MaJACHUS 3epeH KpynHOcThio MeHee 0,1 Mm.

9. OmpeneneHne KOHEUHON CKOPOCTHU TAJIEHUS 3epeH KpynmHOCThIO 2 — 0,1 MM.

10. Onpenenenre KOHEYHON CKOPOCTH MAACHUS 3€PEH KPYITHOCTBIO Oojiee 2 MM

11. OmpeneneHrie KOHEYHON CKOPOCTH MaJICHUS 3€PEH MO MEPBOMY MapaMeTpy
JIamenko.

12. PaBaonagaromue 3epHa u kodddunmeHT paBHonagaeMoctu. [Ipaktuueckoe
npuMeHeHne ko3 duimenTa paBHOMAaJaeMOCTH.

13. Omnpenenenne kodhdunrenta paBHonagaeMocTu Jiis 3epeH MeHee 0,1 Mm.

14. Onpenenenue ko3 Punmenta paBHOMagaAeMOCTH 3epeH KpynmHocThio 2 — 0,1
MM.

15. Onpenenenne ko3 unmenTa paBHOMATAEMOCTH 3€pEH Ooee 2 MM.

16. Onpenenenue korppuIeHTa PaBHOMAJAEMOCTH M pa3MEPOB PaBHOIAIAIOIINX
3epeH M0 BTOpOMY mapameTpy JIsmeHko.

17. Onpenenenre KOHEYHON CKOPOCTH MAACHUS 3€PEH B YHUBEpPCAIbHON (hopMe.

18. CtecHeHHOE ABIKEHHE TeIl. | MTIOTE3bI M KOHEYHASI CKOPOCTH TaICHHS TEII.

19. ®pakioHHbIi aHanu3. MeToanKa BHIIOJHEHUS U OPSI0K 00paboTKu
pe3yabTaToB. CriocoObI OIIEHKU CTENEeHN 000TraTUMOCTH YTJIEH.

20. CenuMeHTAIIMOHHBIN aHAIU3.

YmMmetb - pa3zpabaTbIBaTh POECKTHBIE

WHHOBAIIMOHHBIE PEIICHUs MO MepepadoTKe
TBCpI[I)IX ITOJIE3HBIX HCKOIIA€MBbIX, BKJIIOYast
MIPOEKTHBIE PEIICHUS 110 TPABUTALIMOHHOMY
00OTaIlCHHIO MOJIE3HBIX HCKOMIAaEeMBIX

- BBIOUPATh U PACCYUTHIBATH
TCXHOJIOTHUYCCKHUEC CXEMBI FpaBI/ITaHI/IOHHOFO
oOorarieHus

- paCC‘II/ITBIBaTI) CKOpOCTI/I JOBUXCHUS TCII B
cpenax;

- OIIPEJIENIATH [IeJIecO00Pa3HOCTh

IIpumepHBIii IepeueHb TEM KypCOBOIO IIPOEKTA.
Pa3paboTraTh NpoeKT rpaBUTALIMOHHO-MAarHUTHOTO 00OTallleHus py/l, YKa3aHHBIX

HUXKE:
Maccosas
Ne [Ipon3BoINTENBHOCTSD,
HanmenoBanue pynbl JI0JI4,
BApUAHTA TBIC. T/TOJ %




CTpyKTypHBI
il DJIeMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHbIe CPECTBA
KOMIIETCHIINH
WCIOJIb30BAaHUS PA3IMYHBIX TPAaBUTAIIMOHHBIX 1 MarneruToBas pyna 4500 33
MIPOIIECCOB JUIsI KOHKPETHBIX YCIIOBHIA; 2 MaruneturoBas pyaa 3000 35
- aHAJIM3UPOBATh AP (HEKTUBHOCTH PAOOTHI 3 MarnetuToBas pyja 7000 34
anmaparoB | IPOIECCOB 4 MaruneruroBas pyaa 6000 31
5 MarneruToBas pynaa 2500 32
6 MaruneruroBas pyaa 6500 36
7 MarneruToBas pyna 10000 30
8 MarneruToBas pyua 9000 31
9 MarneruToBas pyna 8000 34
10 | MarueruroBas pyaa 7000 33
11 | MarseTuTOMapTUTOBAs pyAa 6000 36
12 | MarseTuTOMapTUTOBAs pyaa 5000 37
13 | MarneTuToMapTUTOBAas pyaa 4000 34
14 | MarneTuTOMapTHTOBAs pyaa 4500 33
15 | MarueTuTomMapTUTOBas pyaa 5500 35
16 | MarHeTUTOBBIC KBAPIIUTHI 11000 37
17 | MarHeTUTOBbIE KBAPIIUTHI 10000 36
18 | MarHeTUTOBBIC KBAPIIUTHI 9000 34
19 | MarHeTUTOBbIE KBAPIIUTHI 8000 35
20 | MarHeTuTOBBIC KBAPITUTHI 7000 38
Brnaners - HaBBIKAMHU Pa3pabOTKH MPOEKTHBIX [TpumepHbIe MPaKTHYECKHE 3aJaHNs K SK3aMEHAIIMOHHOMY OUJIETY:
WHHOBAIIMOHHBIX PEIIEHUH 1Mo nepepadoTke 1. Omnpenenuts no metoxay Jlsmenko I1.B. koHeuHYI0 CKOPOCTH NaIeHUS
TBEPJIBIX TTOJIE3HBIX UCKOMIAEMBIX, BKITFOUAsI 3epHa mapoodpasHoi GOpMBI B BOJE TUAMETPOM 3 MM U TUIOTHOCTBIO
IpaBUTAIMOHHOE O0OTAIICHHUE; 2600 kr/m° .

- OCHOBHBIMU METOJIUKAMHU 2. Omnpenenuth 110 Metoxy Jlsmenko [1.B. pasMeps! paBHONAIAIONINX 3epeH
JKCIIEPUMEHTAIILHOTO OIPEAEIEHUS IapaAMETPOB ¢ wiotHocTsmu 1800 1 2600 xr/v® 1 KOX(PUITUEHT PaBHOIAJAEMOCTH,
Pa3TMYHBIX TPABUTAIIMOHHBIX TPOIIECCOB U €CITM KOHEYHAsI CKOPOCTh MX TajieHust coctanisier 0,3 m/c.
napaMepToB 000PYIOBAHMUS JIJIsl TPABUTAIIMOHHBIX 3. OnpeenuTh KOIMYECTBO YTKEIUTENS IIOTHOCTE0 4500 Kr/M®,
MIPOLIECCOB, HaBbIKaMU 00PaOOTKH MOTYyYEHHBIX He00X0IMMOe JUIsl MPUTOTOBIIEHUS 3 M CyclieH3UH 10THOCThI0 2000
IKCIIEPUMEHTAILHBIX JaHHBIX Ko/,




CTpyKTypHBI
1 DJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

- OCHOBHBIMH METOJIMKaMHU Pa3padOTKH
MPOEKTHBIX PELIECHUIN OTIEICHHUI
IPaBUTAIMOHHOTO O0OTaIeHUs Ha
o0oraTuTeNbHBIX Gadpukax

4. Omnpenenutsb 1o Merony Jlsmenko [1.B. pasmeps! paBHOMana0mux 3epeH
¢ wiotHocTsMu 1800 1 2600 kr/M° i K03 (GHUIMEHT PaBHONAIAEMOCTH,
€CJIM KOHEYHas CKOPOCTh UX najeHus coctanisier 0,3 m/c.

5. Ilo kpuBbIM 000raTUMOCTH OIIPEEIUTH TEOPETUUECKHUE [TOKA3ATEIH
o6orameHust (Yer, Yoem Yxes Amn ¥ IUIOTHOCTH Pa3ielICHus), €CIIN
30JIBHOCTB KOHIIEHTpaTa 8 %, a mopoasl 60 %.

6. OmnpenenuTh KOHEYHYIO CKOPOCTh CBOOOIHOIO MaJACHUS 3epHa KBapIa
JIMaMETPOM 5 MM B BOJIE.

7. OmnpenenuTh CKOPOCTh CBOOOTHOTO MAJICHUS YTOJIHHOTO 3epHa
KpynHocThio 0,1 MM, Tafaroiero B BO3ayxe mioTHOCThIO 1,21 Kr/m®,
[InotHoCTh yris npunsate 1400 KI/M>, BS3KOCTB Bo3nyxa 0,02- 10 Ma-c.

8. OmpenenuTs CKOPOCTH CBOOOTHOTO MAICHUS 3€PHA MATHETHUTA
KPYIHOCTBIO 1 MM ITpH MaIeHUH B BOJIE.

[1CK-6.4 cnocobHOCTh pa3zpadaThIBaTh U pean30BbIBaTh IPOEKTHI TPOU3BOJICTBA ITPH NEPepadOTKEe MUHEPATHHOI'O U TEXHOT€HHOT'O ChIPbs HA OCHOBE
COBPEMEHHOM METOA0JIOTUU MPOEKTUPOBAHUS, PACCUMTHIBATH TPOU3BOIUTEIBLHOCTh U ONPENENATh apaMeTpbl 000py10BaHUs 00OTaTUTENbHBIX (adpuK,
(hopMHUPOBATH reHEePATHHBIN TIJIAH U KOMITIOHOBOYHBIE PElIeHUs 000TraTUTENbHBIX (HaOpuK

3HaTe

- COBPEMEHHBIE NPOEKTHI MO NepepadoTKe
MUHEPAJIILHOTO Y TEXHOI€HHOT'O CBIPBS U
METOJI0JIOTHUIO UX MPOEKTUPOBAHUS;

- TEXHOJIOTUYECKHE CXEMBI U OPTaHU3ALNIO
IIPOM3BOJICTBA HA TPABUTALMOHHBIX (paOpHKax;

1.

abrwn

o

[IpuMepHBIil IepeyeHb TEOPETUYECKUX BOIIPOCOB K 3K3AMEHY:
lMunpaBnuueckas knaccupUKalus: Ha3HaYSHHE OTepallii Ha 000TaTUTEIbHBIX
(dhabpukax. ['mapaBiandeckas Kiaccu(uKkanys B BOCXOISIIEM,
TOPU30HTAILHOM, KOMOMHHUPOBAHHOM MOTOKAX.
Ortcaaka: MpuHIKI pa3zeiaeHus, o0JacTu npuMeHeHus. [{ukibr oTcaaku.
CriocoOsI pa3rpy3KH THKENON GpaKIU U3 OTCAAOYHBIX MAIITUH.
@aKTOpBbl, BIUSIONIAE HA MPOLIECC OTCAIKH.
OO6oraieHue B TSHKETBIX Cpeiax: MPUHIIKI pa3ieIeHus], 001acTh MPUMEHEHHS,
JIOCTOMHCTBA M HEJOCTATKH.
CBoiicTBa yTsKETUTENEH U TshKeNbIX cycneH3uil. [Ipurorosnenue u
pereHepanus CyCreH3um.
[TpombIBKa: Ha3HAYEHHUE OMEpaluy, 00IacTU MpUMEHEeHus. [IpOMBIBHCTOCTh
PYA U TIECKOB.
OO6oraieHne B TOTOKa BOJIBI, TEKYIIEM M0 HAKJIOHHOM MJIOCKOCTH.




CTpyKTypHBI

1 DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OrneHOYHBIC CPEICTBA
KOMITETEHIUN
Teopernueckre OCHOBBI IEPEMEIICHUS YACTHUIl B O€3HATIOPHOM
C1a00HAKIIOHHOM IIOTOKE BOBI.
9. OO0orarmenue Ha NUTI03aX: 00TUE CBECHUS, 00JIaCTH TPUMEHEHUS,
JIOCTOMHCTBA U HEJOCTATKH.
10. MexaHu3M pa3eICHHs YaCcTUIl Ha KOHIICHTPAIIMOHHBIX CTOJIAX.
11. OGorarnieHre Ha BAHTOBBIX CEMapaTropax: MPUHITUIT pa3IeieHs, 00JIaCTH
IPUMEHEHHS, TJOCTOMHCTBA U HEJIOCTATKH.
12. OGorarieHre B CTPYHHBIX ammmapaTax.
13. OboraiieHnue B ICHTPOOSKHBIX almaparax: 0OIIHUe CBeICHUsI, 00JIaCTH
IPUMCHCHHE
14. TIneBMaTnueckoe oboramieHue: ooIue CBeACHUs, 00JaCTH TPUMEHEHUS,
JIOCTOMHCTBA U HeAoCcTaTKH. OCOOCHHOCTH ITHEBMATHYCCKOTO 000TralllCHH.
VYMeTh - pa3pabaTbIBaTh U Peai30BbIBATH MPOEKTHI 3amaHue:
MIPOU3BO/ICTBA IO MePepadOTKE MUHEPAITHHOTO U Pacuer TexHOMOrMUECKNX CXeM 000TaTUTENBHBIX (paOpUK I 0OOTaIICHUS
TEXHOTEHHOTO CHIPhSl HA OCHOBE COBPEMEHHOM XPOMOBBIX PY/I.
METOJIOJIOTUH MPOECKTUPOBAHUS; Pacuer TexHOMOTrMUECKNX CXeM 000TaTUTENBbHBIX (paOpUK I 0OOTaAIICHUS
- PacCUMTHIBATh MPOU3BOIUTEIHHOCTD U yTIIsl.
OTIPEICIIATH TapaMeTPhl 000PYTOBAHUS JIJIST BCEX
I'paBUTAIMOHHBIX MTPOIIECCOB OOOTaIIeHuUs
Bnagets - IpUHIUIAaMHA POPMHUPOBAHUS [IpumepHBbIe TpakTUYECKHE 3a/1aHUs K SK3aMEHAIIMOHHOMY OUJIeTy:

reHepabHOro IIaHa 000raTUTENbHBIX (HaOpUK;

- KOMIIOHOBOYHBIMH PELICHUSIMU
TPaBUTAIMOHHBIX OTACICHUIA 000TaTUTEIBHBIX
¢babpuk;

- METOJMKaMH pacyera
MIPOU3BOIUTENILHOCTH OT/IEIEHUH TpaBUTALNH;

- METOJIMKH ONPECIICHHS TapaMeTPOB
000py0BaHUs JUIsl IPaBUTALIMOHHOTO
oOorarieHust Ha 000oraTuTeNbHbIX (padpHKax;

- OCHOBAaMH COBPEMEHHBIX METOIOB

1. Paccuurarh pazmep MakCUMaJIbHBIX 3€PEH B3BECH, YXOJISIINX B CIUB OTCTOMHHKA,
€CIIM UX TUApaBINYecKast KpymHocTh 1,1 Mm/c, a TiioTHOCTH 3 r/em’,

2. PaccuuTaTh rHpaBIUYECKYO0 KPYITHOCT 3¢PSH B3BECH B YCIOBHIX CBOOOIHOTO
OCaKJICHHUS B BOJIE, €CJIM SKBUBAJICHTHBIN AUAMETp ocaxaaronuxcs yactui 10
MKM, a IIJIOTHOCTH YacTuil 3,4 r/em’.

3. PaccuuTaTh KpymHOCTh MaKCHUMATIbHBIX YaCTHII, YXOSIIUX B CIIUB OTCTONHUKA,
€CJIM MX THApPaBIWYEcKasi KpymHOCTh 0,8 MM/C, a TIIIOTHOCTh OCaXKTAFOIIIHX CS
yactuil 3,5 /M

4. Onpenenuth MacCy MarHeTUTOBOTO YTSKEITUTENS I MPUTOTOBIEHUs 1 M3
CycneH3uu maoTHocThio 1400 KI/M>, eciu IWIOTHOCTH MarHeruta 4500 Kkr/v’,




CTpyKTypHBI

M DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIE CpEACTBA
KOMITETEHIUN
MIPOCKTUPOBAHUS OTACICHUN IPAaBUTAITMOHHOTO OrnpenenuTh KOJIWYECTBO YTSHKETUTENS U BOJIBI 1J1st TpuroToBieHus 100 M
oOorameHust 000raTUTEIbHBIX (HaObpUK (DeppPOCHITHIINEBOIT CyCIIEH3HH MIOTHOCTEIO 2700 Kr/M° IPH IUTOTHOCTH
yrsoxenurens 6300 Kr/ne.
Ornpenenurb CKOJILKO MAarHETUTA HY)KHO JOOABUTh B CYCIIEH3HUIO C INIOTHOCTHIO
1400 KF/MS, 4TOOBI JOBECTH €€ IIOTHOCTH 10 1480 KF/MS, €CJIU IIJIOTHOCTD
yrsokemurens 4700 kr/m°,
Ornpenenutsb BA3KOCTh CYCIIEH3UH, €CIIU €€ IOTHOCTh 1480 KF/M3, a INIOTHOCTh
yrsokemurens 5000 kr/m”,
IICK-6.5 roTOBHOCTb MIPUMEHATH COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJOTHH, aBTOMAaTU3HUPOBAHHBIC CHCTEMBI IIPOSKTHPOBAHUS 000TaTUTEIbHBIX
MIPOU3BOJICTB
3HaTh - COBPEMCHHBIE HHPOPMAITHIOHHBIC [IpuMepHBIil TepeyeHb TEOPETUUECKUX BOMTPOCOB K IK3AMEHY:

TCXHOJIOIUH, aBTOMATU3NPOBAHHBIC CHCTCMBbI
IMPOCKTUPOBAHUA 000raTUTENIHHEBIX IMPON3BOACTB

1. KoHcTpyKuMs U IPUHLIUI Pa0OTHl MEXaHUYECKOTO (CIUPATIHLHOTO)
Kkiaccuukaropa. PerynupoBka cnupagbHbIX KiIacCU(PUKATOPOB.

2. KoHcTpyKuus u NpuHIMI paboThl THAPOLMKIOHAa. OCHOBHBIE TapaMeTphI,
BIIHSIFOIIME HA Pa0OTy THIPOIIUKIOHOB.

3. KoHcTpykuuu u npuHIMI paboThl KOHYCHOTO U MHOTOKaMEpPHOI'O
TUIpaBIMYECKUX KiaccudukaTopoB. O6nacTu NpUMEHEHUs, JOCTOUHCTBA U
HEJIOCTaTKH.

4. JluadparmMoBble OTCaJ0YHbIE MAIIMHBI: TPUHIUI pabOThI, 00JIaCTh
npuMeHeHus. CxeMbl uadparMoBbIX OTCAOYHBIX MAIIIUH.

5. BecrnopuiHeBbie 0TCa0YHBIE MAIIMHBL: TPUHITUI PaOOThI, TPEUMYIIECTBA,
o0nacTh npuMeHeHusi. Cxembl 0€CIIOPIIHEBBIX OTCAJOYHBIX MAIIHH.

6. KoucTpykumu u npuHINT pabOTH KOJIECHBIX CEapaTopoB st 00oTalieHus B
BOJIHBIX cycrneH3usix. O0IacTi MpUMeHEHHsI, JOCTOMHCTBA U HEJJOCTATKH.

7. KoHCTpykumu M MpUHINT paObOTHl KOHYCHBIX CETapaTopoB JUIsi 00OTaIeHUs
MOJIE3HBIX UCKOMAEMBbIX B BOJHBIX CycreH3usax. O61acTu npuMeHeHus,
JIOCTOWHCTBA U HEJTOCTATKH.

8. Kouctpykuuu u npuHuun paboTsl 6apabaHHBIX cenapaTopoB AJIs 000raleHus
B BOJIHBIX cycrieH3usx. O0acTi MpUMeHEeHHsI, JOCTOMHCTBA U HEJJOCTATKH

9. KoHcTpyKuus u NpuHIMI pabOThI TPEXIPOIYKTOBOTO TSHKEIOCPEIHOTO




CTpyKTypHBI
1 DJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

ruzponukinona. O6aacTe NPUMEHEHHUS.

Konctpykuus u npuHIUn padoThl KOHIIEHTPAMOHHOTO cTona. O0n1actu
IPUMEHEHHUs, TOCTOMHCTBA U HEAOCTATKU. DaKTOpBI, BIUSIOIME HAa paboTy
CTOJIOB.

KoHcTpykuuu 1 npuHIun paboTsl MOABMKHBIX 1UTI030B. O01acTu
IPUMEHEHHs, JOCTOUHCTBA U HEJTOCTATKH.

KoHcTpykuuu 1 npuHIMI paboThI IUTF030B ¢ OPOUTAIBHBIM JABMIKEHHEM JEK
(«baptie3 Moznu» u «bapties Kpoccoenry»). Obnactu npuMeHeHus,
JIOCTOMHCTBA U HEJIOCTATKU

KoHcTpykuus u npuHuun paboTsl BAHTOBOTO cenapaTtopa. O6nactu
npuMeHeHus. @akTopsl, BIUAIOLIUE HA IPOLIECC BUHTOBOW Celapaluu.
CrpyiiHble cenapatopsl A1 000ralieHusl MOJIEe3HbIX HCKOIAEMBbIX.
KoHcTpykuuu 1 npuHIMI paboTsl CTPYHHOTO KOHIIEHTPAaTOpa U KOHYCHOTO
cenaparopa. ObsacTu MpUMEHEHUsI, TOCTOUHCTBA U HEJIOCTATKHU.
Konctpykuuu u npuHuun paboTs! OyTapsl 1 ckpy066epa. Obmactu
MIPUMEHEHHUS], JOCTOMHCTBA U HEJIOCTAaTKH.

KoHcTpykuuu 1 npuHIMN paboThl KOPHITHOW MOWKH U OalleHHONW MOUKH.
OO6nactu MpUMEHEHHMs], TIOCTOMHCTBA M HEIOCTATKH.

OborarieHue B 6e3HANOPHBIX LIEHTPOOEKHBIX KOHLIEHTpaTopax. KoHcTpykunu
anmnaparoB, 00JIaCTH PUMEHEHUS, IOCTOMHCTBA U HEJIOCTATKH.
KoHcTpykunu 1 nmpuHIuN paboThl MHEBMAaTHUECKUX cenapaTopoB. O6siacTu
MIPUMEHEHHUs], JOCTOMHCTBA U HEJIOCTATKH.

KoHcTpykuus 1 npuHIKT pabOThl THEBMAaTHYECKOM OTCAa0YHOIN MaIIMHBI.
O6nacTi npuMeHeHus!, TOCTOMHCTBA U HEJJOCTATKH.

Ob6oraieHue B a3poCyCleH3UsIX.

VYmers

- IPUMEHATH UHPOPMAIIIOHHBIE
TEXHOJIOTMU ¥ AaBTOMAaTU3UPOBAHHBIE CUCTEMBI
P IPOEKTHUPOBAHUS 000TaTUTEIbHBIX
IIPOU3BOJICTB U, B YACTHOCTH, IIPU pacyere
KAa4eCTBEHHO-KOJIMYECTBEHHBIX MOKAa3aTeJIeH

3agaHue:

Pacuer TexHOIOrHYECKUX CXeM 000TraTUTENbHBIX (PaOpHK A oOoTaleHHs
OJIOBSIHHBIX PY/I.

Pacuer TexHOMOTHUECKNX CXeM 000TaTHTENIbHBIX (haOpUK IJIs




CTpyKTypHBI

i DJIeMeHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OrneHOYHBIC CPEICTBA
KOMIICTCHITHH
IPaBUTALIMOHHOTO 00OTAICHUS U ITPH 30JIOTOCOJIEPKAIIUX PY/I.
MIPOSKTUPOBAHHUH OT/ICJICHHUI IPaBUTALIUN Ha
oboraTuTeNbHBIX (hadpuKax
Brnanets - METOJIaMU U METOJMKAaMHU COBPEMEHHBIX [IpumepHBIe TpaKTHYECKUE 3aIaHUS K SK3aMEHAIIMOHHOMY OHJIETY

MH(OPMALIMOHHBIX TEXHOJIOTHI U
ABTOMATU3HPOBAHHBIX CHCTEM MPOEKTUPOBAHUS
000raTUTENbHBIX TPOU3BOJICTB

1.

Paccuntarh mpou3BOIUTENBHOCTD CIUPAILHOTO KiaccudukaTopa s
CIIEIYIOIINX UCXOAHBIX JAHHBIX: TUAMETP CHUPAIU 2 M, KOJIMYECTBO
criupa’neil 2, yroja HakJIOHa JHUINA Kinaccudukaropa 16°, yacrorta
BpailieHus cnupanu 20 MHH ", MacCcoBast 10715l B CIIUBE KJ1acca KPYIIHOCTH
munyc 0,071 mm 65%, mnoTHOCTH Kiaccuduupyemoro marepuana 3500
KI/M°, TpeOyeMoe paskmkenue cimsa 2,0.

Paccunrtath muiomanp 3epkajia Mmyniblbl B OJJHOCTHPATHHOM
KJaccu(uKaTope ¢ AMaMETPOM CIHPAIH 2 M.

Paccunrarh Npon3BOIUTENBHOCT TUAPOLMKIOHA U KOJMYECTBO
T'HJIPOLIMKIIOHOB C yIJIoM KOHYcHOCTH 20°, 06ecreuynBaroumx 00beMHYIO
IIPOU3BOIUTENBHOCTH 900 M/ u HOMMHAJIbHYIO KPYITHOCTB CiiiBa 50 MKM.
JaBnenue mynbnbsl HAa Bxoje B ruapouukion 0,1 MlTa.

PaccuuTarh Npon3BOAUTENBHOCTh TMAppParMOBOi OTCaI0YHON MAIIUHBI C
pabouelt TIomaapo peniera 2 M’ U1 0GOTaIeHHs 30JI0TOCOAepIKaIIei
POCCBIITHON PYZBI.

Paccunrtarh Npon3BOAUTEIHLHOCTH KOJIECHOTO CYCIIEH3MOHHOTO Cenaparopa
C IIUPHUHON BaHHBI 2 M MPH 000TAIIEHUH YIS KPYMHOCTbIO -25+6 MM nipu
MaccoOBOH J0J1€ JIerkKoi yroubHo# ¢pakiuu 60% mnpu mIOTHOCTH
cycnensuu 1500 Kr/nC.

Paccunrtarh mpon3BOIUTENBHOCTh OJHOSAPYCHOTO KOHIIEHTPAIIHOHHOTO
CTOJA C TUIOMA/BIO ASKH 7,5 M2 [st CJIEIYIOIINX UCXOAHBIX JaHHBIX:
KpynHOCTb 3epeH 0,8 MM, INTIOTHOCTH pybl 3,2 T/M°, TLIOTHOCTB TOJIE3HOTO
MuHepana 12,0 T/M3, TJIOTHOCTH MOPOABI 2,7 T/M3.




0) [Hopsinok npoBeeHUs] MPOMEKYTOYHOM ATTEeCTAIlUM, MOKA3aTeJIH U KPUTEPUH
OLICHUBAHMUS:

[TpoMexxyTouHast aTTeCcTalus 1Mo TUCIUIUTHHE «[ paBUTAIMOHHBIA METO]] 00OTAIICHUSD)
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUTUMUCS
3HAHWA, U PAKTUYCCKUE 3aJaHHsI, BBISBIISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHN U
BJIQJICHUH, IPOBOAUTCS B HOpMe IK3aMEeHa.

DK3aMeH 10 JaHHOW JUCHIUTUINHE TPOBOAUTCS B YCTHON (hopMe IO IK3aMEHAIIMOHHBIM
Ouietam, KaX bl U3 KOTOPBIX BKJIIOYAET 2 TEOPETUUECKHUX BOMPOCA U OJIHO MPAKTUYECKOE
3a1aHKeE.

IToxka3aTenu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6aJuI0B) — 00y4JaroLIMiics JeMOHCTPUPYET BHICOKHI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIUH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITyOOKOe 3HaHHE
y4eOHOTO MaTepuaa, CBOOOIHO BBITOTHSIET MPAKTUIECKHUE 3aaHUs, CBOOOIHO ONEpUPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYaIUSAX MOBBIIICHHOMN CII0)KHOCTH.

— Ha OILICHKY «X0po1o» (4 6amia) — o0y4arouiicss JEMOHCTPUPYET CPEAHUN YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHbIC OIMIMOKH, HETOYHOCTH, 3aTPYJHCHHUS IIPY AaHATUTHIECKUX OTIEPAIUsX, IepeHoce
3HAHUU U YMEHUH Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OLICHKY «Y/AOBJIETBOPUTEJbHO» (3 6aia) — o0Oyyaroluiicss 1eMOHCTPUPYET OPOrOBbII
ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIUI: B X0/1€ KOHTPOJIBHBIX MEPOIIPUSATHI IOMYCKAIOTCS
OIIMOKH, POSIBIISIETCS] OTCYTCTBUE OTACTBHBIX 3HAHUI, YMEHUH, HABBIKOB, 00yYarOIIUACS
WCIBITHIBACT 3HAUUTENbHBIE 3aTPYAHCHUS [IPU ONEPUPOBAHUM 3HAHUSIMU U YMEHUSMU TIPU UX
NepeHOCce Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «Hey10BJIETBOPUTEIbHO» (2 Oaiia) — 00yJaroImuiicst IeMOHCTPUPYET 3HAHUS
He 6osee 20% TeopeTHUeCcKOro MaTepHaa, JOMyCKaeT CYIeCTBEHHbIE OMMOKH, HE MOXKET
NOKa3aTh UHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs NMPOCTHIX 3a/1ay.

— Ha OIICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 0amt) — 00yJuaromuiicss He MOXKET MOKa3aTh 3HAHUS
Ha ypOBHE BOCIIPOM3BEIEHUS U 00BSICHEHUS! MH(OPMAIMH, HE MOXKET I0Ka3aTh
WHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1ad.



