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1. Koa n HaumeHoBaHUe HanpaBneHUs NOAroTOBKMU:

15.03.01 MawwuHocTpoeHune

2. Mpodunb noaroToBKU:

TexHonoruun, obopyaoBaHue n aBToMaTnsaunsa MalMHOCTPOUTENBbHBIX NPON3BOACTB
3. KBanudmkauma BbinyckHuKa: bakanasp

4. dopma obGy4eHUs: OYHas, 3a04Has

5. Kacheppa, oTBeyarwLwan 3a peanusaumo AUCLUUNIUHBLI: Kadeapa eCTeCTBEHHO-

Hay4HbIX 1 06LLeobpasoBaTENbHbLIX ANCUMMNVH
6. CoctaBuTENM NporpaMmmbil:

3to3uH C.E., kaHgmaaTt (bI/I3I/IKO-MaTeMaTI/I‘-IeCKI/1X HayK, OOLEHT.

7. PekomeHpoBaHa: Hay4yHo-meToanyeckum coeetom dunmana ot 25.04.2023 npoTo-
kon Ne 7

8. YueOHbIn roa: 2024-2025 CemecTp: 5-6 (OPO)

YuyebHbIN roa: 2025-2026 CemecTtp: 7-8 (390)



9. Llenu n 3apgaum y4ye6HOM ANCLUUNIINHDBI:

Llenb yyebHOM AncuMnnuHbI — NpuodbpeTeHne cTygeHTamn HeobXOANMbIX 3HAHUK U
KBanudukauum ons npoBeaeH1s UHXEHEPHOro aHanunsa Bbibopa MeTanmyecknx n He-
MeTannMyeckux MaTtepmanoB Npu KOHCTPYMPOBAHUK, 3KCNyaTaumm U peMOoHTe MaLUWH
n obopynoBaHUS.

3agayum yyebHOM AUCLUUNIUNHDBI:

- U3y4UTb 0COOEeHHOCTHU CTpOEHUA, CTPYKTYpPbl, CBOI;ICTB, KJ'IaCCVI(bI/IKaLI,VII/I MeToaoB 06p360TKI/I n
npuMeHeHna matepmanoB B NMPOMbILLITIEHHOCTN;

- 3aKOHOMEPHOCTU, CBA3bIBAOLLME XMMUYECKUI COCTaB, CTPYKTYPY M CBOMCTBa Matepu-
arnos;

- MeToAbl LeneHanpasneHHOro MaMeHeH1s CBOMCTB MaTepurarnos;

- XMMUYEeCKMN COCTaB, CBOMCTBA M 0BMacTn NpUMEHEHUS OCHOBHbIX MPOMbILUIEHHbIX
MaTepuarnos, a Takke cnocobbl N PeXnMbl NX YNPOYHEHMS.

Mpy npoBeaeHUN y4ebHbIX 3aHATUIA NO AucumnnMHe obecneyunBaeTcs pas3sutmne y oby-
YaloLLMXCA HaBbIKOB KOMaHAHOW paboTbl, MEXMUYHOCTHON KOMMYHUKaLUMW, NPUHATUSA
peLleHunn.

10. MecTo yye6HOM AncUUNNUHBLI B cTpykType OOI:

Oucunnnuna «MatepunanoBegeHney Bxoamt B 6nok b1 AucumnnuHel (mogynu), B 06s-
3aTernbHy0 4YacTb.

Ana n3yyeHns gucumnnuHbl TpebyeTcss ocBoeHue KypcoB «Pusmka», «MaTtematukar,
«Xumuay. OucuunnuHa aBNsSeTca NpealwecTByowen Ana OUCUMNNH: « TexHonorns
MaLUMHOCTPOEHUS», «[pakTUKyMm MO NPOEKTUPOBAHUI TEXHONOMMYECKOM OCHACTKWNY,
«OCHOBbI TEXHONOMMN NPOM3BOACTBA TENSTIOOOMEHHOIO 060PYAOBaHUA» U AP.

Ycnosusa peanusaumm gucumnnuHbl gnsa nuy ¢ OB3 onpepensatoTcs ocobeHHoCTAMU
BOCMpUATMA y4ebHOM MHopMauum 1M ¢ y4eToM MHAMBMAYASbHBIX NCUXOU3NYECKNX
ocobeHHocTeN.

11. MnaHnpyemble pe3ynbTaTbl OOy4YeHMA MO AucuunuHe/moaynio (3HaHuA,
YMEeHUsl, HaBblKU), COOTHECEHHbIEe C MJIaHUPYEeMbIMU pe3yfibTaTaMuU OCBOEHMUS
obpa3oBaTenbHOM NporpaMmmMmbl (KOMNETEHUUAMM) U MHOUKATOpPaMU UX OOCTUXKe-
HUA:

HassaHune komne-

Kog TEHLMM Koa(bl) UHankaTop(bl) MnaHupyemble pesynbTaTtbl 00y4eHus

CnocobeH npu- 3HaTb:
MEHSATb ecTe- - OCHOBHbIE MOHATUSA, 3aKOHbI U METO-
CTBEHHOHay4Hble Obl MaTemaTtukun, U3nK1M, XumMmm, ob-
n obLLenHxeHep- HdemoHcTpupyeT LLLEMHXEHEPHBIX ANCLUMNNNH (MHXe-

OMK-1 HbIE 3HaHMA, Me- |y 4 4 | 3HaHWe dyHOaMeEH- HepHoW rpadukn, MaTepranoBeaeHus,
TOoObl MaTemaTu- TanbHbIX ECTECTBEH- | AMNEKTPOTEXHWKN N ANEKTPOHWKA U Ap.);
Yeckoro aHanusa HOHAaY4YHbIX 3aKOHOB. | - OCHOBHbIE UCTOYHWKN Hay4HO-
1 MogenupoBa- TEXHUYECKON MHGOPMaLMK No MaTe-
HMs B npodheccu- MaTUYECKOMY MOAENMPOBAHNIO 1 NPO-

OHarnbHOW fes- rpaMMHbIM CcpegcTtBamM MmateMaTunye-




TENbHOCTU

MpumeHsieT 06-
LLIeNH>XEHEPHblEe
3HaHWs1, MeToabl Ma-
TEMaTU4ecKoro aHa-
nm3a n Mogenupo-

CKOro mogenumpoBsaHus.

YmeThb:

- MPMMEHATb COBPEMEHHbIE CpeacTBa
N MeToabl MOOENMPOBaAHMSA NpU peLle-
HUM y4eOHbIX 1 NpodeccMoHanbHbIX

OrllK-
12 BaHWS 0N PELIEHNsT | UHXEHEPHbIX 3a4au.
o 3ajad TeopeTunye-
CKOro 1 npuknagHoro | Bnagetsb:
xapakTtepa B cdepe - HaBbIKaMV NPUMEHEHUs maTemaT-
npodeccnoHanbHON | Yeckux MeTodoB, CPeACTB U METOA0B
[eATernbHOCTU. MOAEenMpoBaHns B npodeccuoHanb-
HOW NEeATENbHOCTH.
3HaThb:
- OCHOBbI TEXHOJSOMM MPOM3BOACTBA
n3genuin MalnHOCTPOEHMS;
- XapaKTepucTukn obopyagoBaHusa ons
0©a30BbIX TEXHOSIOMMYECKNX NPOLIECCOB
MaLUNHOCTPOEHUS;
OcyuiecTBnseT npo-
CnocobeH pabo- - TEXHOMNOMMYECcKNEe N TEXHUYECKNe
BEPKY COOTBETCTBUS
TaTb C HOpMa- - 0CcOoBEeHHOCTUN NPON3BOACTBA, NoKasa-
TEXHUYECKOW LOKY-
TUBHO- ° Tenu Ka4yecTBa Cbipbsi, MaTepManos,
. MeHTaLun AencTBy- - -
TEXHUYECKon Jo- roTOBOW NPOAYKUUK, BbIMyCKAaeMoW
KyMeHTaumeh OLLNM HOpMaTB- opraHusaume
OrlK-5 A OrK- HbIM OKYMEHTaMm ’
CBSI3aHHOW C
5.1. opraHusaumm, Hauu- .
npodeccuoHanb- YwmeTsb:

HOW AesATerbHo-
CTbiO, C y4ETOM
CcTaHOapToB,
HOPM W NpaBun

OHalnbHbIM N MEXro-
CyAapCTBEHHbIM
CTaHaapTam, HopMa-
TUBHbIM MpPaBOBbIM
akKTam.

- BbISIBMSITb HECOOTBETCTBUSA TEXHUYE-
CKOM OOKyMEHTaLUn OEeNCTBYHOLMM
HOpMaTUBHbLIM JOKYMEHTaM OpraHusa-
LMK, HaUMOHanbHbIM U MeXrocyaap-
CTBEHHbIM CTaHAapTaM, HOPMaTUBHbLIM
NpaBoOBbIM aKTaMm;

- FOTOBUTb NPEeSIOKEHUS MO yCTpaHe-
HU1IO BbIABNEHHbIX HECOOTBETCTBUN U
aKkTyanusauum TEXHUYECKON JOKYMEH-
Tauun.

12. O6bemM AncumMniiMHbI B 3a4eTHbIX eguHuuyax/yac. — 5/ 180 v.

PopMbl NPOMEXYTOYHOWN aTTeCTaLMKU: 3a4€ET, 3a4EeT C OLIEHKON

13. TpyaoeMKoCTb No Buaam y4yebHon paboTbl

o®»0O
TpyaoemMKocTb
Bua yvebHon paboThl Mo cemecTpam
Bcero 5 cemectp | 6 cemecTtp
KoHTakTHasa pabota 70 34 36
B TOM Yucne: nexkumm 36 18 18
nabopaTtopHble 34 16 18
CamocTodaTtenbHas pabota 110 74 36
Utoro: 180 108 72




390

TpynoemkocTb
Bug yuebHow paboTbl Mo cemectpam
Bcero 7 cemectp | 8 cemecTtp

KoHTakTHasa paborta 26 10 16

B TOM YuCne: nekyum 12 6 6

nabopaTtopHbie 14 4 10

CamocTtodTtenbHasi paborta 146 94 52

dopma NPOMEXYTOUHOWN aTTecTauuu: 8 4 4
3a4eT, 3a4eT C OLEeHKON— 4 yac.

UToro: 180 108 72

13.1. CoaepxaHue ANCLUUNIIUHbI

Peanunsauns
pasgena
Ne HaumeHoBaHwue pasgena AnCLANINHGI
/n AMCLMNAVHbL CopepxaHve pasgena aMCunnimHbl C MOMOLLbIO
OHNawnH-
Kypca,
QYMK *
Nekuun
Tema 1. BBegeHue B guc- OcHoBbl  knaccuduvkauun matepuanoB. Metannnye-
umnnuHy. CTpoeHue un oc- ckme matepuanbl. CTpoeHne 1 CBOWCTBa MeTarsoBs.
HOBHble CBOWCTBa MeTan- Obwan  xapakTepucTuka  meTansioB.  ATOMHO-
nos KpucTannuyeckoe CcTpoeHne MeTannoB. [edekThbl
1.1 KpucTannuyeckoro ctpoeHusi. CTpyKkTypa MeTarnmoB B -
TBEPOOM COCTOSHUN. PopMMpOBaHME CTPYKTYpPbI Npwu
Kpuctannusaumm; CTpykTypa nuTbix MeTtannos. [lo-
numopdHoe npeBpalleHne B MeTannax.
Tema 2. MexaHuyeckne MexaHunyeckne cBOMCTBA W MeTOAbl UCMbITAHUSA
cBoOWCTBa MeTannos u MaTepuanos. MexaHunsmsbl nnacTU4eckomn
1o | NnacTnyeckas aedopmaumm B metannax. NameHeHne cTpykTypbl 1 _
| bedbopmauus. CBOWCTB METasoB Npu nnactuyeckon gedopmaumm n
nocnegywowemMm Harpese. BnusHue nnactunyeckon
Aedopmaunm Ha CBOMCTBA MeTasoB.
Tema 3. OcHoBbI TEOPUU CnnaBsbl 1 nx ponb B MeTannoseaeHun. Bzanmopen-
MeTanM4eckux CrniaBoB CTBME KOMMOHEHTOB B MeTannuMyeckmx cnnasax. [Qua-
1.3 rpaMMbl COCTOSIHMA W CTpykTypa cnnasoB. CBs3b -
CBOWCTB crnyiaBa ¢ TUMNOM AnarpaMmbl COCTOSIHUS.
Tema 4. X)Kene3o v cnnaebl | KOMNOHEHTLI cUCTEMbI xenes3o-yrrnepon. Auarpamma
Ha ero ocHoBe coctosiHua Fe-C, dasbl, ¢pasoBble npeBpaLleHus.
BnusHue yrnepoga WM MOCTOSIHHBIX MPUMECEN Ha
cBoncTBa cnnaBoB cuctembl Fe-C. Knaccudukauus
1.4 cnnaBoB Fe-C. OCHOBHble NPUHUMIBI MapKUPOBKU -
YYryHoB M cTtanen. YyryHel, nx CBOWCTBa, knaccudu-
Kaumsi 1 obrnactb npumeHeHus. Ctanu, ux knaccudum-
Kaumsi 1 obnacTb NPUMEHEHNS.
Tema 5. TepMmnyeckas MpeBpalleHns B MeTannax npu HarpeBaHuu n oxna-
0obpaboTka MeTannos 1 xxaeHun. Teopust Tepmudeckorn obpaboTtku ctanu. Oc-
CnnaBoB. HOBHble BUAbl TEPMUYECKON 0OpabOoTKN CTann: OTXKMWT,
1.5 HopMarnu3auus, 3akanka M OTMyCK cTanu, CTapeHue, -
NMOBEPXHOCTHOE YMPOYHEHUE CTanu, MOBEPXHOCTHas
3aKarnka, XMMUKo-TepMmnyeckass obpaboTka, ynpoyvHe-
HME MOBEPXHOCTHbIM MMAACTUYECKUM LedopMUpoBa-




HUeMm.

1.6

Tema 6. JlermpoBaHHble
cTanu v cnnaebl

BrivsiHne nervpyowmx 3neMeHTOB Ha CBOWCTBa CTa-
nn. KOHCTPYKLUMOHHbIE fIErMpoBaHHbLIE CTanu, ux map-
KMPOBKa 1 0611acT NpUMeHeHUsl. VIHCTpyMeHTarnbHble
cTanu, Ux MapkupoBka u obnactn npumeHeHus. Cta-
nn n cnnaebl ¢ 0cobbIMX CBOWCTBaMU, U cneunanb-
Hble cTanu 1 cnnasbl.

1.7

Tema 7. LiBeTHble
MeTansbl U cnnasbl

AntoMnHUIA 1 ero cnnaebl. MarHmn n ero cnnasbl.
Meab 1 ee cnnasbl. TutaH 1 ero cnnaebl. MNogWwMNHK-
KoBble cnnaBbl U Matepuanbl. Obnactu NpMMeHeHUs
LBETHbLIX METansIoB 1 CNiaBoB Ha MX OCHOBE (OS10BO,
LIWHK).

1.8

Tema 8. KoMMNO3ULIMOHHbIE
MaTepuanbl

KoMMNo3nuuoHHble MaTtepuanbl C  MeTanmmn4yeckom
MaTpuuen. MaTtepuanbl C HEMETaNIMYeckon MaTpu-
uen. Teépapble cnnasbl.

1.9

Tema 9. HemeTtannuyeckue
1 NonumepHbie MaTepuansl

KOHCTpYKLUMOHHBIE MaTepuanbl Ha HeopraHW4eckow
ocHoBe. HeopraHudeckoe cTekno. Tenno3sykounsons-
LIMOHHbIE CTEKIMOBOMIOKHUCTLIE MaTepuansl. Cutanmsi.
Kepamunyeckne matepuansi.

KOHCTPYKUUNOHHbIE MaTepuarnbl Ha OpraHM4Yeckon oc-
HoBe. [nacTnyeckne macchl. Pe3uHsbl.

JlabopaTopHble 3aHATUSA

2.1

Tema 1. BBegeHue B guc-
umnnuHy. CTpoeHue un oc-
HOBHblE€ CBOWCTBaA MeTarn-
nos

MeTannuyeckne martepwuansl. CTpoeHne M CBOMCTBA
meTannoB. [edeKkTbl KpUCTanIn4Yeckoro CTPOEHWUS.
CTpykTypa MeTannoB B TBEPAOM COCTOSIHUN. Popmu-
poBaHVe CTPYKTYpbl MpU KpucTannusauuu; CTpykTypa
NUTbIX METanmos.

22

Tema 2. MexaHun4eckune
cBoWcTBa MeTannos 1
nnacTuyeckas

aedopmauus.

MexaHunyeckne cBoicTBa M MeToAbl WCMbITaHMS
maTtepuaros. MexaHu3aMmbl nnacTuyeckom
AecdopMaumn B MeTannax. VIameHeHue CTPyKTypbl U
CBOWCTB MeTansioB Npuv nracTuyeckoi gedpopmanum n
nocriegyloleM HarpeBe. BnusHue nnacTuyeckoit
dedopMaummn Ha CBOMCTBa MeTasoB.

23

Tema 4. YXenes3o 1 crnasbl
Ha ero ocHoBe

KoMmnoHeHTbl cucteMsl xeneso-yrnepoad. Ouarpamma
coctosHua Fe-C, dasbl, (asoBble npespaLleHus.
BrnivsaHne yrnepoga W NOCTOSHHLIX NpUMecerd Ha
ceonctea cnnaBoB cuctembl Fe-C. Knaccudukaums
cnnaBoB Fe-C. OcHOBHble NpPUHLMNBI MapKNpOBKU
YYryHOB M cTanen. YyryHbl, X CBOWCTBA, Kraccugu-
Kaumsi 1 obrnactb npumeHeHus. Ctanu, ux knaccudum-
Kaums n obractb NPUMEHEHMUS.

24

Tema 5. Tepmuyeckas
obpaboTka meTannos 1
CMIaBoB.

MpeBpalleHus B MeTannax npu HarpeBaHuM n oxna-
xaeHnn. Teopusa Tepmmnyeckon obpaboTtkum ctanu. Oc-
HOBHbI€ BMObl TEPMUYECKON 00paboTKn CTanmn: OTKUr,
HopManu3aumsi, 3akanka u OTMyCK CTanu, cTapeHue,
NOBEPXHOCTHOE YMNpOYHEeHMe CTalin, noBepXHOCTHadA
3aKanka, XMMUKo-TepMmnyeckass obpaboTka, ynpoyHe-
HUWe MNOBEPXHOCTHbIM MfiacTnyecknm pecdopmuposa-
HUeM.

2.5

Tema 6. JlernpoBaHHble
cTanu v cnnasbl

BrnivsHve nernpylowmx anemMeHTOB Ha CBOWCTBa cTa-
nn. KOHCTPYKUWOHHbIE NErMPOBaHHbIE CTanu, X map-
KMpOBKa 1 obnacTu npuMeHeHus. IHCTpyMeHTarnbHble
cTanu, UX MapkupoBka U obnactn npumeHeHus. Cta-
M 1 cnnaebl ¢ 0cobbIMM CBOMCTBaAMW, M crneumnanb-




Hble CTann u cnnasbl.

26

Tema 7. LiBeTHble
MeTansbl U cnnasbl

ANIOMMHUIA N ero cnnasbl.
Mepgb u ee cnnasbl. TuTaH 1 ero cnnasbl. [logwnnHM-

KOBbl€ CcrnnaBbl U MaTepuanbl.

Mariuin n ero cnnasbl.

13.2. Tembl (pasaenbl) AUCUUNIIUHBLI U BUAbI 3aHATUN

o0
Ne HanmeHoBaHue pasge- Bupib! 3aHATUY (qaCOCBa)MOCTOFITeJ'IbHaFI
n/n na gucumnniivHsl JNlekuun | MNpaktudeckme | JlabopaTopHble pa6ota Bcero
5 cemecTtp
Tema 1. BBegeHue B
avcumnnuHy. CTpoeHue
1 1 OCHOBHblE CBOMCTBA 4 0 4 18 26
MeTansnos
Tema 2. MexaHnyeckue
> CBOMCTBa MeTanmos n 6 0 6 20 32
nnacrunyeckas
aedopmauums.
Tema 3. OcHoBbI
3 Teopun MeTanIMYecknx 4 0 0 18 22
CNraBoB
4 Tema 4. XKeneso u 4 0 6 18 28
CMraBbl HA €ero OCHOBE
Bcezo 8 5 cemecmpe: 18 0 16 74 108
6 cemecTp
Tema 5. Tepmuyeckas
5 obpaboTka MmeTannos 1 6 0 8 8 22
CnnaBoB.
Tewma 6. JlernpoBaHHble
6 | ctanu u cnnassl 4 0 6 7 17
7 Tema 7. LiBeTHble 4 0 4 7 15
MeTansbl U cnnaebl
Tema 8.
8 KoMno3unLmnoHHble 2 0 0 7 9
MaTepuansl
Tema 9.
9 HemeTannuyeckne un 5 0 0 7 9
NnonMMepHble
Martepuanbl
Bceeo 8 6 cemecmpe: 18 0 18 36 72
WToro: 36 0 34 110 180




390

Ne HanmeHoBaHue pasge- Bupe! 3arsTvi (4acoB)
- CamocTosiTenbHas
n/n na ancumninHbl JNlekuun | MNpaktudeckme | JlabopaTopHble pabora Bcero
7 ceMmecTp
Tema 1. BBegeHue B
ancuunnuny. CtpoeHune
1 1 OCHOBHblE CBOWCTBA 1 0 0 23 24
MeTarnnoB
Tema 2. MexaHuyeckne
> CBOWCTBa MEeTasnsoB u 2 0 2 o5 29
nnacrtuyeckas
aedopmauums.
Tema 3. OCHOBBI
3 TEeopun MeTanIn4Yecknx 1 0 0 23 24
CNnnaBoB
4 Tema 4. XKeneso 1 5 0 > 23 27
Ccnnaebl Ha ero OCHOBE
3aver 4
Bcezo g 7 cemecmpe: 6 | 0 | 4 94 108
8 cemecTp
Tema 5. Tepmuyeckas
5 obpaboTka meTannos u 2 0 6 12 20
CMNnaBoB.
Tewma 6. JlernpoBaHHble
6 cTanv 1 crnnasbl 1 0 2 10 13
7 Tema 7. LiBeTHble y 0 > 10 13
MeTanmnbl U cnnaebl
Tema 8.
8 KoMno3unLmnoHHble 1 0 0 10 1M
Martepuanbl
Tema 9.
9 HemeTannuyeckne n 1 0 0 10 11
NnonuMepHble
Martepuanbl
3ayeT C oLeHKom 4
Bceeo 8 8 cemecmpe: 6 0 10 52 72
WTtoro: 12 0 14 146 180

14. MeToan4yeckune ykasaHma Ans odyvaromuxcsa no 0CBOEHUIO AUCLUNSIIUHDbI
Mpuctynasa Kk nay4yeHmo y4ebHON gUCUUNmHbI, LenecoobpasHo 03HAaKOMUTLCA C y4eb-
HOW NPOrpaMmMon AUCUMMNINHBLI, SNEKTPOHHLIN BapuaHT KOTOPOM pas3MeLlléH Ha cante
B® Bl'Y.

3HaHMe OCHOBHbIX MOSIOXXEHUN, OTPaXXEHHbIX B paboyen nporpamme OUCLUNIIUHGI, MO-
MOXET O00y4alrLMMCS OpPUEHTUMPOBATLCS B M3y4aeMOM Kypce, OCO3HaBaTb MECTO U
poSib N3y4aeMon ANCLMMNANHBI B NOArOTOBKE ByayLLero BbiNyCKHMKA, CTPOUTL CBOKO pa-
60Ty B cooTBETCTBUM C TPEOOBaHMAMU, 3aMN0XEHHBIMY B NPOrpamMmme.

OcCHOBHbIMM bOpMaMn KOHTaKTHOM paboTbl MO AUCUMMNNHE ABNAIOTCS NEKUUM 1 npak-
TUYECKNE 3aHATUSA.

[MogroToBKa K MpakTUYECKMM 3aHATUAM BeLeTCH Ha OCHOBe MX nnaHoB. B xoge nogro-
TOBKWM K MPaKTUYECKUM 3aHATMAM HEOOXOAMMO M3Yy4MTb OCHOBHYKO nuTepaTtypy, O3Ha-
KOMUTbLCS C AOMONHUTENbHOM NuTepaTtypon. Kpome Toro, cnegyet udyymTb obpasupl
BbINOSIHEHUSA 3aa4 U yNpaxHeHU (ecnu Takne npegycMoTpeEHbl).

lMpomexyToyHas aTtTectauunsa (3a4eT) NPOBOAUTCA NpenogaBaTenem, Kak npasuro, Ha
nocnegHeM 3aHATUKM NO pe3ynbTaTam paboTbl obyyalowmxes B cemecTtpe. PekomeHay-




eTCs UCMOoNb30BaTb MCTOYHUKM, NEPEYMCIEHHbIE B CIUCKE NUTepaTypbl B paboyer npo-
rpaMmMe OUCUMNIUHBI, @ TakKe Pecypcbl 3NeKTPOHHO-OMBNMOTEYHBLIX CUCTEM.

15. lNepe4yeHb OCHOBHOW U AOMNONHUTENILHOW NUTepaTypbl, PeCypCOB UHTEPHEeT,

HeO6XOAVI MbIX ONA OCBOeHUA ANCUuUNJIInHLI
a) OCHOBHas nuTeparypa:

Ne UcTouHuk
n/n
ConHues, 0. . MaTepuanosegeHue : y4ebHuk / HO. IN. ConHues, E. U. MpaxuH ; nog pea. O. IM.

1 ConHueBa. — 7-e n3g. — CaHkr-lNetepbypr : Xumusgat, 2020. — 784 c. : un. — Pexwum goctyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=599263 (nata obpaLieHus:
11.04.2022). — ISBN 978-5-93808-345-6. — TEKCT: 3NEKTPOHHbIN.

MactotuHa, O. B. MatepuanosegeHue : y4ebHoe nocobue / O. B. MNMacoTnHa. — 2-e usg., ucnp. —

2 MuHck : PUMNO, 2020. — 277 c. : un., Tabn., cxem., rpad. — Pexxum goctyna: no nognucke. — URL:

https://biblioclub.ru/index.php?page=book&id=599787 (pnata obpaweHusa: 11.04.2022). — Bbub-
nmorp.: c. 233-236. — ISBN 978-985-7234-48-6. — TeKCT : 9NEKTPOHHBbIN.

0) gononHuTenbHasa nuTepaTypa:

Ne UcTouHunk
n/n

PxeBckasi, C. B. MatepuanosegeHue: y4ebHuk ans By3oB / C. B. PxeBckasi. — 4-e n3a., nepepab. n
3 |Aon. - Mocksa : loroc, 2006. — 424 c. : un.,Tabn., cxem. — (HoBas YHuBepcuteTckaa bubnuorteka).

— Pexum poctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=89943 (na-
Ta o6pauieHns: 11.04.2022). — ISBN 5-98704-149-X. — TeKCT : 3NEKTPOHHbIWN.

B) MHOPMALIMOHHBIE ANEKTPOHHO-0bpasoBaTenbHble pecypchbl:

Ne
UcTouHunk
n/n
4 00O TMonutexpecypc IBC «OnekTpoHHasa 6ubnuoTeka TexHuyeckoro Bysa» (OBC «KoHcynbTaHT
cTygeHTa») — https://www.studentlibrary.ru/.
5 OnNeKkTpPOHHO-6MBnMoTeYHas cuctema «YHuBepcuTeTcKas 6ubnuoTteka online» -

http://biblioclub.ru/.

16. MNepeyeHb yyeOHO-MeTOAMUYECKOrO obecneyeHusi ANsi CaMOCTOATENbLHOWU pa-
60TbI

Ne

NcTo4yHnk
n/n

MaTepuanoBeaeHue: cnpaBo4vHble MaTepuansl : yuebHoe nocobue : [16+] / aBT.-cocT. B. A. Bpa-
rvH, Q. A. ByGHoB, B. C. Kpoxanes ; YpanbCkuii rocy4apCTBEHHbIN apXUTEKTYPHO-

1 XygoxecTBeHHbI yHuBepcuTeT (YpIrAXY). — EkaTepurHOypr : YpanbCckuii rocy4apCTBEHHbIN apXu-
TEeKTYpPHO-XygoXecTBeHHbIN yHuBepcuteT (YplrAXY), 2018. — 194 c. : vn. — Pexum goctyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=498300 (gata obpaiieHuns:
11.04.2022). — bubnuorp.: c. 166-168. — TeKCT : 3NeKTPOHHbIN.

17. ObpasoBaTtenbHble TEXHONOMMn, UCNOJb3yeMble NpU peanusaunm y4eoHomn
OUCLUUNIINHBI, BKITIOYaa AUCTaHUMOHHbIe o6pa3oBaTtenbHble TexHonorum (A4OT),
3neKTpoHHoe oby4yeHue (J0), cMellaHHOe OOyYeHue):

Mpn peanusauun OUCUNNANHBI MNPOBOAATCS pasnuyHble TUMNbl NEKUUA: nekums-
BM3yanusauus, nekums ¢ ocTaHoBkamu, npobnemHas nekums. MNpaktudeckne 3aHATUS
npeanonaratT akTUBHYIO OeATENbHOCTb 0By4valowmMxcsa No aHann3y U3y4yeHHoro maTte-
punana.

Mpn peanusaumMm AMCUMNAWHBI MCMNOMB3YOTCA MHGMOPMaALUMOHHO-CNPaBOYHbIE CU-
cTeMbl 1 NnpoceccuoHanbHble 6a3bl AaHHbIX:

—Hay4yHas anektpoHHas 6ubnunoteka eLIBRARY.RU — http://elibrary.ru/
—WHdpopmaumnoHHaa cuctema «EgmHOe OkHO goctyna K obpasoBaTernbHbIM pecyp-
cam» http://window.edu.ru/

—®epeparnbHbli LEeHTp NMHOpMaLNOHHO-06pasoBaTebHbIX pecypcoB -
http://fcior.edu.ru

—MopTan mawmnHocTpoeHus — http://www.mashportal.ru/
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—WHdpopmaumnoHHo-TemaTmyeckmni noptan «MalumMHOCTpoOeHMe, MexaHuka, meTtannyp-
rma» http://mashmex.ru/mehanika-mashinostroenie.html

—ba3sa

AaHHbIX

«CTaHgapThl

n pernameHTbI»

https://www.gost.ru/portal/gost//home/standarts
—bubnnoteka TexHmnyeckon nutepatypbl TexJnT.py — http://www.tehlit.ru/list.htm
—bubnunoteka mawmHocTpoutens — https://lib-bkm.ru/index/0-9

—OneKTpoHHO-6MbnNnoTe4Hasa cucrtema

http://biblioclub.ru/

—00O0 TMonutexpecypc 3bC

PocctaHgapTa -

«YHuBepcuteTckas 6ubnuoteka online» -—

«OnNeKkTpoHHaa 6ubnuoTeka TeXHUYECKOro By3a»

(BBC «KoHcynbTaHT cTyaeHTar) — https://www.studentlibrary.ru/.

18. MaTtepmanbHO-TeXHNYECKOe obecnevyeHne AUCLUNIINHDI:
MporpammHoe obecneyeHue:
-Win10 (wnn Win7), OfficeProPlus 2010
—bpaysepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer
—-STDU Viewer version 1.6.2.0
—7-Zip
—GIMP GNU Image Manipulation Program
—Tux Paint
MynbTumeguiiHoe obopyaoBaHue (NMPOEKTOp, HOYTOYK UK CTauMOHaPHbIA KOMMNbIOTEP,
3KpaH).

19. OueHou4HbIe cpeAcTBa ANsi NPOBeAEHUA TEKYLLEeN U NPOMEXYTOYHOM aTTecTa-
umn

MopsiaoK OLEeHKM ocBoeHMs1 obyyarowmmncs y4ebHoro Mmatepuana onpegenseT-
Cs coaepkaHneM crneayLmx pasnenos ANCUUNINHDI:

HanmeHoBaHue pa3ge-

WHaukaTtop go-

Ne KomneTeH-
on | 1@ AncunanavHbl (mogy- s CTUXEHUS KOM- OueHouHble cpeacTBa
ns) neTeHumu
Tema 1. BeegeHue B Tect
avcumnnuHy. CtpoeHue OMK-1 OMK-1.1: OMK- Pedepart
1. | M OCHOBHbIE CBONCTBA - Bonpochbl ans camoctosTensHou npopa-
Orl1K-5 1.2, OlK-5.1
MeTanmnos DOOTKM OTAENbHBIX BOMPOCOB NEKLIMOHHOIO
Kypca
Tema 2. MexaHnyeckne Tect
> CBOWMCTBaA METannoB n OrK-1 Orl1K-1.1; OlK- Bonpochbl 4ns camoctosTensHou npopa-
) nnacrtuyeckas OrlK-5 1.2, OlK-5.1 OOTKM OTAENbHbIX BOMPOCOB NEKLMOHHOIO
aedopmaums. Kypca
Tema 3. OcHoBbI TEOPUN Tect
3. g/lrtla;:gg:qecmx OrK-1 OTK-1.1; OTK- Bonpochkl Ans czsgﬁ%zienwoﬁ npopa-
Orl1K-5 1.2, OlK-5.1;
OOTKM OTAENbHBIX BOMPOCOB JIEKLIMOHHOIO
Kypca
Tema 4. XKeneso u Tect
4 cnnaebl Ha ero 0OCHoBe OrK-1 OrlK-1.1; OlK- Bonpocbl Ans camoctosTensHoOu npopa-
’ Orl1K-5 1.2, OlK-5.1 OOTKM OTAENbHbIX BOMPOCOB JIEKLIMOHHOIO
Kypca
Tema 5. Tepmudeckas Tect
5 ggﬁ:Sg;Ka HeTanen OrK-1 OrK-1.1; OTK- Bonpochbl ans c:njg)ci%aﬂTTeanom npopa-
' ' OlK-5 1.2, OMNK-5.1
OOTKM OTAENbHbIX BOMPOCOB NEKLMOHHOIO
Kypca
Tema 6. JlermpoBaHHble Tect
6 cTanu u cnnasbl OrMK-1 Orl1K-1.1; OlK- Pedepart
) Orl1K-5 1.2, OlK-5.1 Bonpocbl ans camoctosTensHom npopa-

OOTKM OTAENbHbIX BOMPOCOB J1IeKUMOHHOro
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Kypca
Tema 7. LiBeTHble Tect
7 MISTRTITo! M GTEse OrK-1 OnK-1.1; OTK- Bonpocs! ans czsg);%zzenwoﬂ npopa-
OnK-5 1.2, OMK-5.1 pockl A pop
6OTKMN OTAEMNbHbIX BOMPOCOB NEKLIMOHHOTO
Kypca
Tema 8. Tect
8 EZI\TAenO;gJE::FHHbIe OrK-1 OnK-1.1; OTK- Bonpocs! ans czsg);%zzenwoﬂ npopa-
P OnK-5 1.2, OMK-5.1 pockl A pop
6OTKM OTAEMNbHbIX BONPOCOB NMEKLMOHHOTO
Kypca
Tema 9. TecTt
9 ?:J_IMMG“I:HSSZGCKMG ’ OFK-1 OrK-1.1; OTK- Bonpocs! ans c:njg);%?;izenwoﬁ npopa-
P OMK-5 1.2, OMK-5.1 pockl 4 bop
mMaTtepuansi 6OTKM OTAEMbHbIX BONPOCOB NMEKLMOHHOTO
Kypca
MpomexyToyHas aTTeCTaumg:ucé)sfon%a KOHTPOSIS — 3a4eT, 3a4eT C MepeyeHb BONPOCOB

20 TunoBble OLEHOYHbIE CpeacTBa U MeToAuYeCKMe MaTtepuanbl, onpeaenstoLwime
npoueaypbl oleHUBaHuUs

20.1 TeKyWw M KOHTPOJb YCNEBaeMOCTH

KOHTpOJ'Ib ycneesaemMoCTn no gucuuniinHe ocyuwlecTBndaeTtcAa C NOMOLLbH crnenyrwmnx

OLIEHOYHbIX CPEACTB: KOHTPOSIbHbLIX, TECTOBbLIX 3a4aHuiA, pedepaTos.

20.1.1 TecToBbIe 3agaHusA

Tembl 1-4
Ne Bonpochl OTBeTbI
1 a) NpaBUIIbHO PacMONIOXEHHbIE aTOMbI;
YT0 Takoe Kpuctannuye- 6) TpexmepHas ceTka C OAMHAKOBbIM PACCTOSIHUEM MEXAY Y3ramu.
ckas pelueTka: B) BOODOpakaemas TpexMepHasi ceTka, B y3rnax KOTOPOW pacrnornoxe-
Hbl aTOMbI;
a) onpegerneHne CBOWCTB MeTanna HEBOOPYXEHHbIM rrnasom, 6e3
NPUMEHEHNST TEXHUYECKNX CPeacCTB;
0) onpeneneHne CTPOEHNs MaTepuana HeBOOPY>KEHHbIM FMa3oM Unm
UTo Takoe makpoaHanus? ) onpen P P Pyx )
yepes nyny npu Hebonbwnx ysenmyeHmnsax (o 30 pas);
B) M3y4YeHME MUKPOLLNGOB HEBOOPYKXEHHbIM [11a30M;
r) HET NPaBUSIbHbIX OTBETOB
2 a) NMHenHbIN AedeKT (Lenoyka To4eYHbIX edeKkToB);
0) NMMHEeNHbIN AedEKT, ABNSALNACS rpaHULEN HE3aBEPLLEHHOTO
YT0 Takoe gucrokaums: ) . e t paHny P
caBura;
B) NOABWXHbIN NIMHENHbIV AeeKT KpUCTanIn4yeckon peLleTku.
3 y a) Nepexos 13 XuaKoro B TBEPOOE COCTOSHUE;
Kakon npouecc Ha3biBaeT-
- 6) nepexof 13 razoobpasHoOro 1 XnaKoro B TBEPA0E COCTOSHME
Cs KpucTannusaumen:
B) Nepexon U3 HEKPUCTaIIMYECKOrO.
4 Kak moryT B3anmogeii- a) obpa3oBbiBaTb TBEPAbLIE PACTBOPLI, HE B3aMMOLENCTBOBAT;
CTBOBaThb B CMriaBax pas- 6) o6pa3oBbIBaTbL COEAMHEHWS, TBEPAbLIE PACTBOPbI;
NINYHBIE 3NEMEHTHI (KOM- B) HE B3aMMOAENCTBOBaTh, 06pa3oBLIBaTh TBEPAbLIE PACTBOpPhI, CO-
MOHEHTHI): efMHeHUs.
5 y a) obpasoBbiBaTh TBEPAbIE PACTBOPLI, HE B3aMMOLENCTBOBAT;
Kakow ObiBaeT pacTBopu- .
6) o6pa3oBbIBaTh COEAVHEHNS, TBEPAbIE PacTBOPbI;
MOCTb B TBEPAOM COCTOS- o
e B) HE B3aMMOJENCTBOBaTb, 06pa3oBLIBaTh TBEPAbLIE PACTBOPbI, CO-
' eaNHEeHus.
6 a) 3To MakcuMarnbHasg cuna, KOTOpPYK MOXET BbiaepXXaTb MaTepuart,
6) aTO MakcumaribHoe HanpsKeHue, Mpu KOTOPOM ELLe COXpaHsieTcs
YT0 Takoe npeaen npou- ;
HOGTU: 3akoH [yka;
' B) 9TO MaKCManbHOe HarnpsikeHue, KOTOpoe MOXET BblaepXaTb Ma-
Tepuan,
7 UTo Takoe YCNoBHLIN Npe- | a) 3TO HanpskeHue, NpuBoAsiLLee K TEKy4ecTu matepuana,
Jen Teky4yecTu: 0) 3TO HanpskeHWe Bbi3blBalOLLLEE OCTATOYHYIO AedopmaLnio B)




0,2%;
B) 9TO MMHMManbHOE HanpsiXeHue, NPUBOASILLEE K NITaCTUYECKON
aedopmaumn.

8 YKkaxute npaBunbHble Ba- a) HB, HV, HR,
naHThbI 06%3HaquM9| 6) HRC, HRB, HRA;
?Be octu no Pokeenny: B)HB, HV, HRB;
PA ¥ | DHR, HRB.
° B kaknx eguHuuax Bbipa- 8) HeroTOHb!,
AnHAL . P 6) KNnNoHbTOHBI;
KaeTcs MPOYHOCTb: .
B) MNackanu;
10 a) NPoBOAUMYIO MPUY HarpeBe 40 TeMnepaTypbl NaBneHns;
6) NnpoBOAUMYIO MPK HAarpeBe 4O Havyana cBevYeHus MeTanna;
Kakyio aedpopmauio B) npoBoaumMyto npu Harpese 8o (0,7-0,75) T,,. Bbile nopora pekpu-
Ha3blBaKT ropsiyen: o -
cTannuaaumm.
r) NPOBOAMMYIO NP HarpeBe Ao TeMnepaTypbl BO3BpaTa.
11 K a) Bo3Bpar;
akune npouecchbl BO3MOX- .
0) nepBuYHasa pekpucTannmsaums, BO3Bpar;
Hbl NpW Harpese gedop- :
. B) BO3BpaT, pekpucTannm3auma cobnpartenoHas;
MMPOBAHHOIoO MeTanna:
r) pekpucTannmsauusa nepBuyHas, BTOpUYHas.
12 Kak pacTBopsieTcs! yrme- a) orpaHMYeHHo, Mo NPUHLUMNY BHEAPEHNS; .
. 6) orpaHu4eHHo, obpa3sysa pacTBOp 3aMeELLEHNS;
pos B Xenese:
B) HeOrpaHuyeHHo, 0bpasysi pacTBOp BHEAPEHUS.
13 a) Mepnur;
Kak Ha3blBaeTCs 3BTEKTMKA '
. 6) deppur;
MeTacTabunbHON cucTeMbl .
) B) Ilenebypur;
Fe-C:
r) LlemeHTuT.
14 a)pactBop CBa-Fe
YUTO Takoe aycTeHuT: 6) T8epaLIn pacTsop C B - Fe
B) pacteop C B d- Fe
r) kapbug >xkenesa.
15 a) 0,8%;
Ykaxute cogepxarHne C B | 6) 6,67%;
LeMeHTUTE: B) 2,13%;
r) 0,025%.
16 a) cnnassbl Fe ¢ C;
. 6) cnnaebl Ha ocHoBe cuctemsl Fe-C;
YTto Takoe cTtanb: .
B) cnnasbl Ha ocHoBe cuctembl Fe-C, cogepxawiune C;
r) cnnaebl Ha ocHoBe cuctembl Fe-C, cogepxawume Si, Mn, S, P u gp.
17 a) cnnasbl Ha ocHoBe cucTeMbl Fe-C, cogepxalune 6onee
2,3% C;
UTo Takoe uyryH: 6) cnna.bl Ha O.CHOBe cuctembl Fe-C, B CTpyKType KOTOpPbIX MpUCYT-
CTBYET rpacur;
B) cnnasbl Ha ocHoBe cucteMbl Fe-C, cogepxawme Si, Mn, S, P n ap.
3M1EMEHTHI.
18 a) Ha poasTekTomgHble (C %), 3asBTekTouaHble (C);
Kak nogpasgensitotcs cta- | 6) Ha TexHudeckoe xenes3o (C %), poastektongHele (C ), 3a3BTEKTO-
nn B 3aBMCUMOCTU OT CO- naHole (C) asTektomngHyto (C = 0,8%);
aepxanuns C %: B) Ha goaBTekTomaHble (C), 3aaBTekTonaHblie (C), aBTekTongnyto (C =
0,8%).
19 a) Ha benble, cepble, BbICOKOMPOYHBIE;
Kak nogpasgensitotest vy- 0) Ha Genble, cepble, MOMNOBMHYATLIE;
yHblI: B) Ha Oernble, cepble, KOBKUE;
r) Ha 6enble, cepble, NONIOBMHYATHIE, BLICOKOMPOYHLIE, KOBKUE.
20 a) nermpoBaHneM HYyryHoB MarHuem;
Kak nonyyatoT KoBKkue 4y- 6) BBegeHnemM 6onbLuoro konuyectsa Si n Mn;
ryHbl: B) AnuTtenbHbIM oTxurom npu 1100C;
r) 4nuMTenbHbIM oTXUrom 6enbix npm 960C.
21 Kakyto popmy umeer rpa- g) tHapOBMAHYIO; .
. ) XNIONbeBUAHYIO;
hUT B KOBKUX YyryHax:
B) NIIAaCTMHYaTYIO.
22 | Kak Hapgo oxnaxpgaTb a) B BOAE;




cTanb npwn 3akarke:

6) B macne;
B) CO CKOPOCThI0, NPEBbILLAOLLEN KPUTUYECKYIO;

23 | Kak MapkvpyloT yrnepogu- | a) Yncrnom, nokasbiBaloLwmmM HOMep cTanu;
CTble MHCTPYMEHTarbHbIE 6) uncnom, nokasbiBaloLwmMM cogepxarue yrnepoga B 0, 01%;
cTanm: B) YMCrOM, NokasbiBawWwmm cogepxanue yrnepoga B 0, 1%C;
24 a) 6ykBbI yKa3blBalOT NErNpYoLLIniA aneMeHT (nepByto OyKBY ero
Ha3BaHWs), YWCHO - CoAepXaHne B MPOLEHTAaX;
YT0 03HayatoT OyKBbI 1 o
4MCNa B MApKaX NerMpo- 6) 6ykBbI — 3TO KOO sneMeHTa (B NeB 1 T.n.) yncno — cogepxaHue
BAHHLIX CTANEH: aremMeHTa B NpoLeHTax; -
B) OykBa — koA anemeHTa, yncno — cogepxaxve B 0,1%;
r) YUCNOM, NOKa3bIBaKOLLMM COAepXKaHWe yrnepoaa B NpoLeHTax.
25 a) COCTOSLLYI0 13 Harpesa n BbICTPOro oXnaxaeHus;
6) cocTOoSLLYI0 N3 HarpeBa BbILLE KPUTUYECKOWN TOUKN U OXNaXOeHNS;
Kakyto onepaLmto Ha3bl- B) COCTOSILLYIO U3 HarpeBa Bbllle TemMnepaTypbl a3oBbIX NpeBpaLle-
BalOT 3aKarkou: HUI 1 ObICTPOro oxnaxaeHus;
) COCTOSALLYIO U3 HarpeBa Bbllle TemnepaTypbl a3oBbIX NpeBpaLle-
HUN N OXNaXKOeHUs.
26 a) HarpeB 3aKaneHHoW cTanu Bbile ACy U MedJIEHHOE OXNaXAEHUE;
Kakyto onepauuto Ha3sbl- 6) HarpeB 3aKaneHHoOW cTanu Bbile AC3 U MEANEHHOE OXMNaXAOEHNE;
BalOT OTMYCKOM: B) HarpeB cTanu Ao TemnepaTtypbl HWKeAC:
r) HarpeB 3aKasieHHOW cTanu 4o TeMnepaTypbl HWKEAC .
27 a) 370 NpoLEecchl, NPOUCXOAALLME B 3aKaNeHHbIX Ha NePeChILLEHHbIV
. TBEPAbIN pacTBOp CMraga;
YTO Takoe cTapeHue: o .
0) 91O yXyaLweHne CBONCTB CNIIaBoOB B NpoLiecce aKcnnyaTaumm;
B) 9TO M3MEHEHUSA CBOWCTB CMIaBOB NMpW Harpese.
28 a) HacblLWeHne cTanu LeMeHTUTOM;
Uro TaKoe LiSMEHTaLMS: 6) HacbILWeHre BbICOKOYrnepoauncTbixX CTaﬂFﬁ yrnepop,o_M;
B) HaCbILLEHMNE HMU3KOYrNepoanCTbIX CTanen yrneponom;
r) NPouUece BblAENEHUS LLIEMEHTUTA U3 CTanu.
29 | CnepgytoT nu 3a uemeHTa- | a) ga. OTnyck;
uunen gpyrue Tepmudeckne | 6) ga. Huskum otnyck;
onepauuun. Ecnu ga, 1o B) He crnegyer;
Kakue: r) Aa. 3akanka u HU3KUN OTMyCK.
30 a) Npy HeobXoOUMOCTN COMETaHUSA BA3KOW CEPALEBVHbI C TBEPAOM
B kaknx cny4yasx ueneco- NMOBEPXHOCTbIO;
obpasHa uemeHTauus: 6) ANs JOCTUXKEHUS TBEPAOW NOBEPXHOCTMH;
B) KOrga Hy)XHa cTallb C BbICOKUM coAepXaHMeM yrnepoga.
31 a) HacblLLeHHbIV pacTBop yrnepoaa B -Fe;
UTto Takoe MapTeHCUT: 6) nepechlLLEeHHbIV pacTBop yrnepoaa B -aFe;
B) nepecbiweHHbIn pactsop C B -Fe.
32 a) NOHWXEHHbIM COAepXXaHneM yrrnepoaa;
Kak MapKvpyloT CTanu 0) I'I.OHI/I)KeHHbIM coAepxxaHveM yrnepoga v Hanuunem yacTtuu, kapbum-
0BbIKHOBEHHOTO KadecTBa: | HO5: -
B) (POPMOWN KpUCTasnnoB MapTEHCUTA;
r) pa3MepoM KpUCTaIoB MapTeHcuTa.
33 a) CNocoBHOCTb YNPOYHATLCS NPU 3aKarke;
Uro Takoe npokanueae- 0) CFIOCOGHOC'I:b npruobpeTaTb MapTEHCUTHYIO CTPYKTYPY Ha TY MUK
MOGTb: WHYIO rNyOuHYy;
B) CNMOCOOHOCTb XOPOLLO NPOBOAMTL TENSOo (BbICOKas TEMOMNPOBOA-
HOCTb).
34 K a) yMcnom, nokasbliBarLMM HOMep cTanu;
aK MapKipyIoT KOHCTPYK- 0) umMcnom, nokasbiBatoLUM cogepxaHue yrnepoaa B 0, 01%;
LIMOHHbIE yrnepoaucTble ) ’ y T o).
cranu: B) UMcnom, nokasblBarLLmMmMm cogepxarue yrnepoaa B 0, 1%;
r) YNCIIOM, NOKa3bIBAKOLLMM COoAepXaHue yrnepoga B NpoLeHTax
Tembl 5-9
Ne Bonpochl OTBeTbI
a) npoeeaeHne 0bpaboTkM A yny4dlleHns CBOWCTB;
1 | Yto Takoe nermposBaHue: 0) ncnonb3oBaHme NPeLn3nNOHHbIX TEXHOMOIMI BbINMaBKy;
B) BBEZEHME 3MNEMEHTOB C Liefblo NonyyeHunsi TpebyeMblX CBOWUCTB.
5 [ns kaknx n3genun, B oc- a) ANns KoneH4yaTblX Baros;

HOBHOM, UCMNOJIb3YyKOT CTa N

0) ons wecTtepeH peayKkTpos.;




Tnna 60C2, 50X A:

B) 4Ns pacnpenBanos;
r) Ans NPYXvH, peccop.

B kakom KonuyecTBe B cTa-
nv BBoaAT Cr ans npuaa-

a) Cro112 % po20% ;

& HUS KOPPO3UNHON CTOMKO- 6) Cr n012%;
) B) Cr ot 20%;
CTU:
a) BbICOKONErMpOBaHHbIE CTalnu C BbICOKMM COAEPXaHMEM Yriepoaa;
4 . 0) BbICOKONErmpoBaHHbIe CTanu ¢ BbicokMM cogepxarnnem W, Mo un
4 TO NpeacTaBnsAoT cobomn C:
TBEPABIE CrinaBeb!: B) NOpOLLKOBbIE MaTepuansl, coctodawme us kapbungos W, Ti, Ta n
Co.
a) aehopMmpoBaHHbIe, NUTbIE, YIPOYHAEMbIE;
Ha kakue knacce! noppas- 6) nedopmupyemsie, nutbie, CAMbI;
5 | gensloT cnnasbl anioMum- o .
s B) necdbopmupyemble, nutenHesle, CAllbl, CAChbI.;
r) aedopmMmpyemMble, cTaperoLne, NnuTble.
a) cnnae Meau C antoMUHUEM;
6 | Yto Takoe naTyHb: 6) cnnas mean U'MHKOM;_
B) Cnnae Meau C OfloBOM;
r) cnnaB Megu Co CBMHLIOM.
1.CnnaBbl antoMUHUSA
7 | CnymMuHbI - 3TO 2.CnnaBbl MarHus
3.CnnaBbl Mmeaun
Kakas n3 atux craneu ot- 1.9XC
8 | HocuTcs K ObICTpOpeEXxy- 2.P18
wmm? 3.55C2
a) BbICOKOMpPOYHbIv cnnas No;
9 | Uro osHauae mapka BK3: 0) TBep,D,bIIZI cnnae, COCTOSILLUN u3 %7%WC n 3%Co;
B) TBepAbln cnnas, cogepxawmin 3% BonbpamoBbIX kKapbruaos
(WQC).
a) 0%C, 15%Cr.
10 HasoBute npumMepHbIn co- 0) 1%C, 15%Cr.
ctaB ctanu LLX15: B) 1%C, 1,5%Cr.
r 1,5%C, 1,5%Cr.
Kakasi n3 6poH3 cogepxuT 1. BpOLC5-6-5
11 | 5% ono.a, 6% uuHka, 5% 2. bpOLC5-5-6
cBUHUA 1 84% mean? 2. bpOU®5-6-5
Kakas n3 natyHen cogep- 1. IMuC58-2
12 XUt 58% mean, 2% map- 2. JIMuC58-2-2
raHua, 2% ceuHua n 38% 3. JIMuC38-2-2
LMHKa?
Menbxuopbl, HeN3nnbLbepkI, : Zﬁgrﬂ:HLmHKa
13 | KyHWanu oTHocsTCs K TUNy
. — Meau 1 HUKens
CNnnaBOB Ha OCHOBe: — HUKens v xpoma
a) kaTanus3aTopom;
14 | Hem snsietcs marHnin Mg 6) MoaudpmkaTopom;
ANst anioMuHus Al? B) TpasuTenewm,
) MHOEHTOPOM.
Kakas n3 atux cranen ne- 1.Y7A
15 rMpoBaHHas? 2.Ctanb 45¢cn
) 3.38M'H2H02
e e e | 1 azwiacio
16 ’ o 2.42MuC2H03
raHua meHee 2%, KpeMHUS 349202103
2%, antomMuHusa 3%7? )
Kakas n3 atux ctanen ume- | 1.42Mu2CHO
17 | €T 0,42% yrnepoga, map- 2.42MuyC2H03
raHua meHee 2%, kpemHus | 3.42C2H03
2%, antommHna 3%7?
— naTyHb
18 | babbuTtbl — aTO: — INUTENHbIN antOMUHUEBLIN cnnaB

— aHTUPUKLIMOHHbIV cnnaB
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— BpoH3a, YyNPoYHEHHas Xene3om 1 MapraHuem
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M3 npuBeaeHHbIX HUXe — naTyHb
MeTarnsoB (CrnnaBoB) k — KOPPO3MOHHO-CTONKas cTarnb
YepHbIM OTHOCUTCS: — AypantoMUHbI

— 6abouThbl

20 | YT0 Takoe nonumepobl:

a) BeLWecTBa CO CIOXHbIMM MakpoOMOJeKynaMm, COCTOSILLMMMN U3 MHO-
VX 3BEHbEB (MOHOMEPOB) OANHAKOBOW CTPYKTYPbI;

6) BewecTBa CO CNOXHbIMW MOIEKYNaMm, COCTOSILLMMM U3 MHOTO-
YMCIEHHbIX 3BEHbEB (MOHOMEPOB) Pa3HOW CTPYKTYPbI;

B) BELLECTBa, COCTOSALUME M3 CMOXHbIX MaKpOMOIeKyn, NpeacTasns-
OLLIMX KOJblLia, 06pa3oBaHHbIe MOHOMEpPaMU.

a) TepMmonnacTtbl 6onbLUEe pasMaAryaTCs NpU Harpese;
Yem oTnnyaloTcsa TepMo- 6) TepmonnacTbl MOryT, B OTNIMYME OT PEaKTONIacToB, MHOIFOKPATHO

21 nnacTbl OT PeakTonnacToB: | NPW Harpese pasMar4yaTbes;
B) TEpPMONNACTbI NMPU HArpeBe OXPyn4YMBaTCS.
a) NONUaTUNEH;
y 0) reTuHakc;
22 Ka>|<|/|Te. npumepbl TEPMO- B) NONMCTUPON:
nnacToB:
r) TEKCTONWUT;
[) KanpoH.
CrnoucTtas nnactmacca Ha 1.Uennynowvg
o3 | OcHOBE deHonogopmane- | 2.Tekctonut
JerngHon cmornbl n nnctoB | 3.'eTuHakc
Oymaru 3T0:
o4 MonunponuneH, nonucTu- 1. TepMmonnacTMyHbIM NnacTtmaccam
poS1 OTHOCHT K: 2.TepMopeakTVBHbIM NnacTtmaccam
Mo cnocoby nonyyeHus 1. TepMmonnacTuyHble N TepMOpPEaKTUBHbIE
o5 | CBA3YIOWEro BelecTsa 2.lMonMmepun3aumoHHble 1 MONMKOHOAEHCALUMOHHbIE

nnacTtMaccsl knaccudpuym- 3.OneKkTpon3oNALNOHHBbIE U TEMSION30NSALMOHHbIE
pYHOT:

KpI/ITepMEM OLUEHKU ABNAETCA ypOBEHb OCBOEHUA CTYAEeHTOM MaTtepuana, npeaycmoT-

PEHHOro MPOrpamMmoNn AUCLMMINHBLI, YTO BbIPaXXaeTCs KONMMYECTBOM MPaBUIbHO BbIMOMHEHHbIX
3afaHuit TecTa, BbipaXkeHHoe B %, COrmacHo crieaytoLlen LwKane:

©COoONoOoO~WN=

MpoLeHT pe3ynbTaTMBHOCTM (Npa-
BUIIbHOCTM OTBETOB) , %
90 -100
80 —89
79 — 61
60 1 meHee

Konun4yectBo 6annos

OlWihOn

20.1.2 Bonpochl AN caMOCTOATENbHOM NPOpPaboTKN OTAENbHbIX MOAYIEeN JNeKLUMUOH-
HOro Kypca

Knaccudmkaumsa edekToB KpMCTaninydeckoro CTpoeHus.

Bsaumopgenctaue 0edeKkToB KpUCTanIMyeckoro CTpoeHus.

MnacTtunyeckas gedopMauns: MeXaHU3M, BUSHUE Ha CTPYKTYPY U CBOMCTBA.
BnusaHue HarpeBa Ha CTPYKTYpy 1 CBOMCTBaA Ae(POPMUPOBAHHbLIX MeTarnnos.
Kpuctannuaaumsa. PopmmpoBaHme CTPYKTYpbl METANSOB NPY KpucTannusauuu.
MonumopdHoe npeBpalleHure.

MexaHu4eckune cBOMCTBA.

Tepmunyeckasn obpaboTtka. OCHOBHbIE BUAbI, LENN.

Tepmunueckasn obpaboTka cnnasoB 6e€3 ha3oBbIX NPeBPALLEHMN.

. YnpouHsitowwan obpaboTka cnnaBoB C NEPEMEHHON PAaCTBOPUMOCTLIO.
. AnioMnHWI 1 ero cnnasbl.

Menb n ee cnnasbl.

. TuTaH u ero cnnasbl.

Cnnasbl Ha ocHoBe Mg, Sn un gp.




15. Kepamudeckne matepuansi.

16. KOMNO3nUMOHHbIE MaTepuarnsl.

17. UHCTpyMeHTanbHble CTanu Ans pexyLwero MHCTPYMeHTa.

18. WHCTpymeHTanbHble CTany Ang WwWTamrnoBOro MHCTPYMeEHTA.

19. Crekna.

20. Bbibop martepuanoB Ofsli U3roTOBNEHNS OCHOBHLIX AETanen MexaHun4eckoro obopyaosa-
HUS1.

21. Bbibop maTtepmanoB AN U3roTOBIIEHUS PEXYLLEro MHCTpyMeHTa anst obpabotkn gepeea
M nnacTtmacc

20.1.3 NpumepHana TemaTuka pedepaTtoB

Tepmunyeckasn obpaboTka cnnaBoB C anyioTPONMYECKMM NpeBpaLLeHneEM.
Knaccudmkaums cnnaBoB Ha OCHOBE Kernesa.

BrninaHune nocTosHHbIX NpMecen Ha CBOMCTBA CTarnemn.
JlermposaHue ctanen. Llenn, BnnsiHne Ha CBOMCTBA.

YUyryHbl. MapkupoBka. ®asbl, onpegenstowme CTpykTypy, CBOMCTBA.
lNpeBpalleHne Npu Harpeee N OXnaxKaeHun cranen.
3akannuBaemocCTb, NPOKanNMBaeMoCTb CTanemn.

OTnyck cTtanen (npeBpalleHnsi, BNUSHWE Ha CBOWCTBA)
Xnmuko-tepmmnyeckasa obpaboTka ctanm u Lenu nx NnpoBeaeHus.
10. YrnepogucTtble KOHCTPYKLUNOHHbIE CTanwn.

11. JlernpoBaHHbIE€ KOHCTPYKLMOHHbIE CTanw.

12. MNogwmnnHUKOBLIE, NPYXUHHbBIE CTanu.

13. KoppoO3noHHO-CTOMKNE cTanu.

14. JXapocTonkue, XaponpoyHble cTasu.

©COoONoOORWN=

Kputepun oueHKu:

- OLeHKa «3auYTeHO» BbICTaBNAeTCA CTYAEHTY, ecnu npeacraBneHHas paboTta cooT-
BETCTBYET CrNeayoLmM KpUTEPUAM:

1) cogepkaHne COOTBETCTBYET TEME U pacKpbiBaeT e€;

2) CTyOeHT OpueHTUpyeTCHa B CoAepXaHun pedpeparta, apryMeHTUPOBaHO OTBeYaeT Ha
BOMPOCHI NO COAepPXaHuio pedeparta, MOXeT NPeAcTaBuUTb ero crywaTensam B NOSIHOM WK aH-
HOTMpOBaHHOM dopmarTe;

3) opopmrieHne pedepata COOTBETCTBYET TpeboBaHMAM;

- OLleHKa «He 3a4YTeHO» BbICTaBNAETCA CTYAEHTY, ecnu B npeacTasrieHHon paborte

1) cogepxaHne He COOTBETCTBYET TEME UMW HE packpbiBaeT €€ B [LOCTAaTOMHOW CTENEHMW;

2) CTYOEHT He OpUEeHTUpPYeTCsa B coaepXaHun pedepaTa, He OTBeYaeT Ha BOMNPOCHI MO
copgepxXaHuio pedeparta, He MOXET NpeacTaBUTb ero criywatenam B MOSIHOM WM aHHOTUPO-
BaHHOM chopmarTe;

3) ohbopmnieHne pedepaTta He COOTBETCTBYET TpeboBaHMAM.

20.1.4 NpumepHasa TemaTuKa nadbopaTtopHbIX 3aHATUM U paccMaTpuBaeMble BONPOCHI

J13 1. MeTannorpaduyecknii MakpoaHanms.
OnpegeneHne BONOKHUCTOCTK cTanu, rmybuHbl LeMeHTauun, Nukeauun cepbl n gocgopa. May-
YeHne CTPYKTYpbl CBAPHOrO LLBa METO4AMU BU3yarlbHO N3MEPUTENBHOIO KOHTPOSA.

JI3 2. MexaHu4eckme cBONCTBa MeTansos.

OnpegeneHvne TBepaocTn ctanu metogamu bpuHens, Poksenna n Bukepca. OnpegeneHue
NMPOYHOCTN CTann MeToAOM CTaTMYECKOro PacTshKeHWsl, NoCTpoeHne AedhOpMauMOHHBIX Kpu-
BblIX.

JI3 3. ®as3oBble NpeBpaLLeHMs B XKene3oyrnepoamcTbix cnnaeax. VisyuyeHne guarpammel xene-
30-LLeMEHTUT.

M3yyeHne CTPYKTYpHbIX COCTaBfsSOWMX KenesoyrnepoamcTblx cnnaeoB. PacyeT ¢pasoBoro
COCTaBa ernesoyrnepoaucTbiX CNaBoB Npy pasnuyHbIX TemnepaTypax.

J13 4. MeTannorpadunyecknii MMKpoaHanms.



N3yueHne wnundgos nog mukpockonoMm. OnpegeneHve Tuna cnnaea no BHELHEMY BUAY MUKPO-
wnuda. PacyeT cogepxxaHus yrnepoga B obpasLax no Hannyno B HUX CTPYKTYPHbIX COCTaB-
NALWNX

J13 5. Tepmuyeckasn obpaboTka.
OnpegenexHne pexxmmoB TepMnyeckon 06paboTkm ans pasHbiX Mapok cTanen.

J13 6. Tepmunueckasn obpaboTtka. ONnTMMM3aunsa pexnmoB Tepmmyeckon obpaboTku. NoctpoeHune
KPMBbIX BIUSIHUSA PEXMMOB Tepmuyeckon obpaboTkn Ha TBepaOCTb CTanw.

20.2 NMpomexyToyHan aTrecTauums

lMpomexyToyHas atTectaums no gucuunnuHe «MartepuanoBegeHne» ocyLecTBNAeTcs
B COOTBETCTBUM C [TonoxeHnem o npoBedeHUM NMPOMEXYTOYHOM aTtTecTaumm obyyaroLwmxcs no
obpasoBartenbHbIM NporpaMmam BbiCLLEro 06pasoBaHUSA C MOMOLLbIO CreayHoLWmX OLLEHOYHbIX
CPEeACTB: BOMPOCHI K 3a4eTy.

20.2.1 NpumMmepHLIN NepevYeHb BONPOCOB K 3a4eTy C OLLeHKOM:

—

BeepeHne. O0OLWMe cBeaeHns o meTannax.
Tunbl 1 NapaMeTpbl KPUCTANIIMYECKMX peLLETOK MeTanos.
MpuHUMNBI KNnaccugukaumm aedekToB KpUCTanImMyeckoro CTpoeHusa. Tunbl gedekTos
KpUCTanmnmnyeckoro CTpoeHus.
4.  3akoHOMepHOCTM npouecca Kpuctannmsaumm. NMoHaTue o cTeneHn nepeoxnaxaeHus.
MonumopdHbIe NpeBpaLleHmns.
6. CTpoeHne mMeTannuyecknx crnnaBoB. TBepable pacTBOPbl BHEAPEHNSA N 3amMeLleHust. Xu-
MU4eckme coeguHeHns. [lnarpammbl COCTOSAHWUIA ABYXKOMMNOHEHTHbIX CMaBoB.
7. MakpocTpykTypa MeTannoB. MeToabl uUccnefoBaHUs MUKPOCTPYKTYPbI: MeTannorpagu-
YECKNN MUKPOCKOM, SNTIEKTPOHHbLIN CKaHUPYIOLLMIA MUKPOCKONM.
8. MexaHu4deckune cesoncTea MeTannos. VicnbiTaHne Ha pacTsxkeHue.
. MexaHun4eckue cBoncTBa MeTannos. IamepeHne TBepaOCTH.
10. MexaHn4yeckue cBoncTBa MeTanmnoB. cnbiTaHMe Ha BbIHOCNMBOCTL, YCTANoOCTHOE paspy-
LeHue.
11. MexaHuyeckme cBOMCTBa MeTanmnos. VcnbiTaHne Ha Xapornpo4HOCTb U NON3y4yecTb.
12. [Oumarpamma COCTOSHUS Xenes3o-yrnepoauctbix CnnaBoB. [MoHATME O LeMeHTuTe, aycTe-
HUTe, rpaduTe, beppute. PasoBLIN COCTaB.
13. BnwngHue yrnepoga u npumecen Ha cBoncTBa cTtanwu. JlermpoBaHHble cTanu. Mapkuposka
cranu.
14.  YyryHbl, MapKUpoBKa YyryHoB.
15. TloHATME 0 MeTannyprimn, JOMEHHbIE NeYvn, KOHBEPTOPbI, AreKTponaeka.
16. Tepmmnyeckasn obpaboTka, ee Buabl. OTKUr cTanu, OTXUI NepBOro U BTOPOro poaa.
17. 3akanka ctanu. lNpokanneaemocTb.
18. OTtnyck ctann. MNoHATUS HU3KOro N BLICOKOrO OTnycKa.
19. Tepmoxmmumyeckasi o6paboTka. A30TUPOBAHNE U LLEMEHTALMS.
20. [OuddysmnoHHas meTannusaums. ANMTnpoBaHue, XpoOMUpoBaHue, CUnmumpoBaHue.
21.  Koppo3us n Koppo3MOHHO-CTOMKNE MaTepuansl.
22. Knaccuduvkauums ctanen. YrnepogucTtble KOHCTPYKLMOHHbIE, aBTOMAaTHbIE CTarnu.
23. JlermpoBaHHblE KOHCTPYKUMOHHbIE cTann. CTpouTenbHble, NOALUNNHUKOBLIE, MPY>KMUHHbIE
cTanw.
24. KoppO3MOHHOCTOWKME, XXapOornpOyHbIe CTarnw.
25. YrnepoaucTble KOHCTPYKUNOHHBbIE CTanu.
26. JlerMpoBaHHble KOHCTPYKLUWOHHbIE CTanw.
27. TofwunHUKOBLIE, NPYXUHHbBIE CTanu.
28. KoppO3noHHO-CTOMKMNE CTanu.
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29. XapocrTowkune, )XaponpoyHble CTanw.

30. AntoMUHWIA 1 ero cnnasbl.

31. Meab 1 ee cnnasbl.

32. TwuTaH 1 ero cnnasbl.

33. Cnnasbl Ha ocHoBe Mg, Sn u ap.

34. lMpoBOAHMKOBLIE CrNaBbl.

35. Cnnasbl ¢ 0CO6bIMM MarHUTHBIMU CBONCTBAMM.

36. Knaccudmkaums, cBorcTBa niacTmacc.

37. TepmopeakTuBHbIE NracTtmacc.

38. PesunHoBble MaTepuarnsi.

39. Kepamuyeckne maTtepuarnsl.

40. VIHCTpyMeHTanbHble CcTanu ans pexyLliero UHCTpyMeHTa.
41. VIHCTpyMeHTarnbHble CTany ang wTamrnoBOro MHCTPYMEHTA.
42. Crekna.

43. KOMNO3MUMOHHbLIE MaTepuarbl.

KpuTepumn u wWwkanbl oueHUBaHUSA KOMNETEeHUUK (pe3ynbTaToB OGy4YeHusl) Npyu NpoMexy-

TOYHOW aTTecTauum

[ns oueHnBaHWsi pe3ynbTaTtoB 00y4YeHNst Ha 3a4eTe ncnonbayeTcs 4-6annbHas LWwkana.

CoOTHOLLEHNE NoKasaTenewn, KpUTEPMEB U LUKasbl OLLEHMBaHWUS pe3ynbTaToB 06y4YeHus

KpMTepVIVI OLIEHNBAHNSI KOMMNETEHLNN

YpoBeHb
cdopmmpo-
BaHHOCTM
KOMMeTeHUun

LLikana oueHok

Obyyvarowuticss c60600HO OpUEHMUPYemcs 8 meopemu4ecKkoMm mame-
puare; ymeem U3/10XKUMb U KOPPEKMHO OUeHUMb Pa3fiuyHbIe nooxo-
Obl K u3naz2aemMoMy Mamepuarly, criocobeH cghopmynuposams U OoKa-
3amb cobcmeeHHY0 mMOoYKy 3peHusi; 0bHapyxueaem ceo0bo0Hoe era-
OeHue NMoHAMUUHbBIM arnapamom; 0eMOHCMPUPYem 20MO8HOCMb
MPUMEHSIMb Mmeopemu4ecKue 3HaHUs 8 pakmu4eckol 0essmesibHO-
Cmu U roJIHoe 0C80eHUEe nokaszamernel hopmupyemMbix KomremeHyul

lNosbiweHHbIl
ypOo8eHb

OomJiu4Ho

Obyyarowulicsi Xopowo opueHmMuUpyemcsi 8 meopemuyecKkom mame-
puane; umeem npedcmasrieHue 06 OCHOBHbIX M00X00ax K usnazae-
MOMYy Mamepuarny; 3Haem orpedesieHUsi OCHOBHbIX MEeoPemMuYecKuUx
noHAMuU u3nazaemoli membl, 8 OCHOBHOM OeMOHCMpuUpyem 20mos-
HOCMb NMPUMEHSIMb meopemuyeckue 3HaHUs 8 npakmuyeckol desi-
mesnbHOCMU U ocgoeHue 6onbwuHcmea nokasamersnel hopMupyembix
KomremeHyud.

Basosnll ypo-
8€Hb

X0powo

Obyyvarowuticss MoXxem oOpueHmMuUpPo8ambCs 8 Meopemu4YeCKoM Ma-
mepuarne; 8 yesom umeem ripedcmasieHue 06 OCHOBHbIX MOHSMUSIX
usnazaemoll membi, Yacmu4yHo OeMOHCmMpPUPYyem 20Mo8HOCMb MNP U-
MeHsImb meopemuyecKkue 3HaHUs1 8 npakmudeckol dessmenbHocmu U
0C80EHUE HEKOMOPLIX rnokaszamesnell ¢hopMupyemMbix KomremeHyud.

lNopoeosnili
ypOBEHb

ydosnemeopu-
mersibHO

Omeem Ha KOHMPOIIbHO-U3MepUMeribHbIl Mamepuar He coomeem-
cmeyem iobbiM mpeM U3 riepeyucieHHbIx rnokasamenedl. Obyyaro-
wulicst He opueHmMuUpyemcsi 8 meopemu4yeckoM Mamepuare; He
cghopmuposaHo rnpedcmasrieHue 06 OCHOBHbIX MOHAMUSIX U3fiazae-
Mol meMbi, He OeMOHCMpUPyem 20mo8HOCMb MPUMEHSIMb meope-
muyeckue 3HaHUs 8 rnpakmu4yeckol 0essmesibHOCMU U OC80EHUE r10-
Kasamesel hopMupyemMbIx KoMnemeHyud.

Heydoernemeo-
pumesbHo




