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1. IIEJIU 1 3AJJAYH OCBOEHUA AUCHOUIIJIMHBI (MOAYJIA)

1.1. Ilesb ocBOEeHUSA AMCLUIINHBI (MOAYJIs)

Llenbl0 OCBOCHUSI NUCHMILTHHBI «MaTepruanoBeicHue» H3yYeHHE KPHCTALTHYECKOTO CTPOCHUS
CIUIaBOB, HX (a30BO-CTPYKTYPHOTO COCTaBa, BIUSHHUS JedopMalid U TEPMUYECKOW OOpabOTKM Ha
CBOWCTBA CIUIABOB, TEXHOJIOTMYECKHX IPOILECCOB PAa3IMYHBIX BHJIOB OOpaOOTKM MaTepHaioOB, HOBBIX
METATNYECKUX U HEMETAJUIMYECKUX MAaTePHAIIOB.

1.2. 3aja4u 0OCBOeHUs JUCLUIIMHBI (MOAYJIA)

— ydacTMe B pa3paboTKe OOOONICHHBIX BAPHAHTOB pEIICHHUS MPOOJEM, CBSI3aHHBIX C
MIPOU3BOJICTBOM, BHIOOpP Ha OCHOBE aHAJIM3a BapHAHTOB ONTHUMAJILHOTO, IPOTHO3HUPOBAHUE TTOCIIEACTBUI
pelIeHus;

— y4JacTue B MEpPONPHUATHAX 1O 3(P(PEKTUBHOMY HCIOIB30BAHUIO MATEPUAIOB, 00OPYHAOBAHUS
MHCTPYMEHTOB, TEXHOJIOTHYECKON OCHACTKH, CPE/ICTB aBTOMATH3alllH, alTOPUTMOB M IIPOrpaMM BbIOOpa
Y pacyeToB MapaMeTPOB TEXHOJIOTUYECKHUX MPOLIECCOB;

— BBIOOp MaTepHajoB M OOOPYAOBAHUS W JPYIHX CPEACTB TEXHOJOTMYECKOTO OCHAIICHUS U
aBTOMATH3AIMH IS pealTU3alliy MPOU3BOICTBEHHBIX U TEXHOJIOTUYECKHUX MPOLIECCOB;

— y4acThe B opraHu3aiuu 3()(EeKTHBHOTO KOHTPOJS KadecTBA MaTEPUAlIOB, TEXHOJIOTHUYECKHX
MPOIIECCOB, TOTOBON MAITMHOCTPOUTEIBHOM MPOTYKIIHH.

2. MECTO JUCHUILIMHBI (MOAYJII) B CTPYKTYPE OBPA30OBATE/JIbHOM
ITPOTPAMMbI

YueOHas qucuumiimHa «MarepuanoBeieHHe» BKIIIOUEHA B MEpeueHb JUCIUILIUH 0a30BOM 4acTu
(gacTtu, popMUPYEMOU yJaCTHHUKAMU OOpa30BATEIIbHBIX OTHOIICHUI ), ONPEICSIISIONINX HAIPABICHHOCTD
OIl. Jucrunnuna peanusyetcs B coorBeTcTBuu ¢ TpedoBanusmu GI'OC, OIT BO u VII.

Hucturnnuna Oa3upyeTcss Ha CIENYIOIUX IUCHUIUTMHAX: «XuMmus», «Dusukan, «IKOIOTHSM»,
«be30MmacHOCTh KU3HEICATETHHOCTI.

Pesynbrarel OOydeHMsi, TMOJyYEHHBIE TMPU OCBOCHUHU JUCHHUIUIMHBI «MarepuaaoBeecHue,
HEO0OXOIUMBI TIPU OCBOEHUH JUCIMILTUHBI «3ar0TOBUTEIHHOE MPOU3BOJICTBOY, MOATOTOBKE K MPOIEAYPE
3aIUTHI U 3aITUTE BBIMTYCKHOM KBATU()UKAIIMOHHON paOOTHI.

PabGouas mporpamma gucuMIUIUHBL «MarepuanoBeeHue» i WHBAIUAOB U JHUI[ C
OTpaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI pa3pabaThiBaeTCs WHIUBUAYATBLHO C YY€TOM OCOOCHHOCTEH
MCUXO(U3UUECKOTO PAa3BUTHUS, WHIUBUIYaTbHBIX BO3MOXKHOCTEH U COCTOSHHUS 370POBBS TaKUX
o0y4Jaronmxcs.

3. KOMIIETEHIIMX OBYYAIOLIErocd, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHHUA AUCLHHUIIJIMHBI (MOAYJIA)

[Ipouecc wu3ydeHHs JUCHUIUIMHBI «MarepualoBeieHHe» HampaBlieH Ha (QOpMHpOBaHUE
aneMeHTOB obmienpodeccruonanbHoi komnetenuu OIIK-4 u npodeccuonansubix komnerenmumii [1K-1,
IK-2, TIK-16 B cootBerctBuun ¢ ®I'OC BO m OIl BO mo HnHamparnenuto moarotoBku 15.03.05
KoHCTpyKTOpCKO-TEXHOIOTUYECKOE 00ecTIeYeHIe MATHHOCTPOUTEIBHBIX TPOU3BO/ICTB.



Tabnuna 3.1 — ®opmupoBaHUE KOMIIETEHIIUN TUCIUTUTHHAMHA

Koz koMneTeHI [y / HaMMEHOBAHHUE
JTUCTIHTUIAH, (OpMHUPYIOMINX
KOMIIETEHIIUIO COBMECTHO

CemecTpsl (OPMHIPOBAHUS TUCITHILTHHEL
Komnerenmnu 6epyres u3 YII mo HampaBIeHHUIO TOATOTOBKA
OakanaBpa/marucrpa

1 2 3 4 5 6 7

OIIK-4

MarepuasioBeicHuE

MatemaTuka

TCOpI/IH MCXaHHM3MOB U MalllMH

[Iporeccs! u onepanuu GopmMoodpazoBaHU

BBeneHue B crienualbHOCTD

l'unpasnuka

FI/I):[pOHHGBMoaBTOMaTI/IKa

CHCI.[I/IEUIBHLIC Ppasaciibl MATCMATHUKHU

Opranu3aimoHHO-9KOHOMUYECKOe 00OCHOBAHHE
HAYYHBIX ¥ TEXHUUECKUX PEIICHUH

IToarorosxka u 3ammura BKP

MK-1

Xumus

MartepuanosenicHIe

DKoJorusg

Maremaruka

ITpouecch U onepaimu GopmoodpazoBaHus

3aroToBUTEIHLHOE IIPONU3BOACTBO

BBeneHue B crienualIbHOCTD

CHeIII/IaJ'II)HBIe pa3aciibl MAaTCMATUKHU

MeToapl CTaTUCTHUECKOTO aHalIM3a ImpouccCcoB
MAalIMHOCTPOCHU

MaremaTHueCcKHe OCHOBEI aBTOMATH3aIUN
TCXHOJIOTMYCCKUX IMPOLIECCOB

[IpakTHKa MO MOJIYICHHUIO IEPBUYHBIX
mpo(ecCHOHATBHBIX YMEHHUI U HABBIKOB, B TOM
YHUCJIE YMEHUH U HABBIKOB HAYYHO-
HCCIEIOBATENLCKOM IEITEIbHOCTH

TexHosornyeckas MpakTUKa

ITonroroBka u 3amura BKP




Kon koMnereHMy / HANMEHOBaHHE CemecTps! HOPMUPOBAHUS AUCIUIUINHBI

JTUCTIHTUIAH, (POPMHUPYIOIINX Komnerenmnu 6epyres u3 YII mo HampaBIeHHUIO MTOATOTOBKA
KOMIIETEHIINIO COBMECTHO OakanaBpa/marucrpa
1 2 3 4 5 6 7 8
IK-2
MarepuaioBeneHue
ConpoTHBIEeHNE MaTEPHAITIOB

I[eTaJ'II/I MallvH U OCHOBBI KOHCTPYKIIUH

DNeKTpOHUKa

DNeKTPOTEeXHUKA

[IpakTuka no nosy4eHu o NepBUYHBIX
npodeccroHaNBHBIX YMEHUI 1 HABBIKOB, B TOM
Yyclie YMEHUI U HaBBIKOB HAy4YHO-
HCCIIEI0BATENbCKOM NeSITENbHOCTH

Texnomorngeckas IIpaKTHUKa

IToxnroroBka m 3ammura BKP

MammHOCTPOUTEIHHOE YepUEHHUE !

IK-16

MarepuanoBeaeHue

TeopeTrnueckas MEXaHUKA

O060pynoBaHrE MAIIMHOCTPOUTEIBHBIX
POU3BOJICTB

I'mppaBnuka

FI/I}:[pOHHeBMoaBTOMaTI/IKa

TexHomorus HWHCTPYMCHTAJIBHOI'O IIPOMU3BOACTBA

IIporpammupoBanue Ha cTaHkax ¢ UITY

CucteMbl IPOrpaMMHUPOBAHUS CTAHKOB

Pexymumii uHCTpyMEHT

Texnomorus MalIMHOCTPOCHUS

CAIIP TeXHOJOTMUYECKHX MPOLECCOB

DNeKTPOHUKA

DNEeKTPOTEXHUKA

Texnonornueckas IIpaKTHUKa

IToxaroroska u 3amura BKP




[lepedyenp mIaHUPYEMBIX PE3yIbTaTOB 00y4eHUs MO JucHUIUIMHE «MaTepranoBeeHHe», COOTHECEHHBIX C IUTAHUPYEMbIMH pe3yiabTatamu ocBoeHus O,

npeAcTaBieH B Tabi. 3.2.

Ta6nnua 32— HepequL IUIAHUPYEMBIX PE3YJILTAaTOB 06y‘IeHI/I}I MO0 JUCHUINIMHE, COOTHECCHHBIX C IIIAHUPYCMBIMU PE3YyJIbTATAMHU OCBOCHUSA OIl1

Kon
Y HaMEHOBAaHHE
KOMIIETEHIUN

[TnaaupyemMsble pe3yabTaThl 00yUEHNUS 110 AUCIUIUINHE

OIIK-4. crtocoOHOCTBIO y4acTBOBATH
B pa3paboTke 0000IMIEeHHBIX
BapHaHTOB PEIICHHS IPOOIeM,
CBSI3aHHBIX C
MAaIIMHOCTPOUTEIbHBIMU
MPOU3BOJICTBAMH, BBIOOpE
ONITHMAJILHBIX BAPHAHTOB
MPOTHO3UPYEMBIX ITOCIIEICTBUI
pEIICHHUs Ha OCHOBE MX aHAJIN3a

3HaTh:

BapUAHTHI PEIICHHUS MPOOIIEM, CBA3aHHBIX C
MAaIIHHOCTPOUTEIbHBIMU MPOU3BO/ICTBAMH,
ONTHMAJIbHBIC BAPUAHTHI IPOTHOZUPYEMBIX
MOCJICICTBHIA PEUICHUS HA OCHOBE MX aHAJIN3a

YMmersn:

Y4acTBOBAaTh B pa3padoTke 00O0OIIECHHBIX
BapUaHTOB PEIICHUS IPOOIIEM, CBSI3aHHBIX C
MAaIIMHOCTPOUTENEHBIMU POU3BOACTBAMH,
BBIOOPE ONTUMAaJIbHBIX BAPUAHTOB
MIPOTHO3UPYEMBIX NOCIIEICTBUI PEILICHUS Ha
OCHOBE HX aHAJIN3a

Baagern:

HaBBIKaMU pa3pabOTKHA 0000IIEHHBIX
BapHaHTOB PEILCHUS POOJIEM, CBI3aHHBIX C
MAalInHOCTPOUTEIBHBIMU POU3BOACTBAMH,
BHIOOPE ONTHUMAaJIbHBIX BaPUAHTOB
MPOTHO3UPYEMBIX TOCIIEICTBUI PEIICHUS Ha
OCHOBE HMX aHaJIH3a

IIK — 1 ctocoGHOCTBIO0 IPUMEHSTh
CIocoOBI PAIIMOHAIEHOTO
HCIIONIb30BaHMS HEOOXOIUMBIX BUIOB
pecypcoB B MallIMHOCTPOUTEIBHBIX
MPOU3BOJICTBAX, BHIONPATh OCHOBHBIE
Y BCIIOMOTaTeNIbHbIE MaTepHabl JUIs
M3TOTOBIICHNUS MX U3/EINH, CIIOCOOBI
peanu3aiuy OCHOBHBIX
TEXHOJIOTUYECKHX MPOLIECCOB,
AHAJIMTHYECKHE U YHCIICHHBIE
METOABI NIPH pa3paboTKe UX
MaTeMaTHYECKUX MOJENEH, a Takke
COBpPEMEHHBIE METO/IBI Pa3paboTKH
MaJIOOTXO/IHBIX,
JHeprocOeperarImx u
9KOJIOTMYECKH YUCTHIX
MAIIMHOCTPOUTEIbHBIX TEXHOJIOTH

3HaTh:

Croco0bl PalMOHATBHOTO UCIIOIb30BAHUS
HEOOXOIUMBIX BHJIOB PECYPCOB B
MaIIMHOCTPOUTENBHBIX IPOU3BOJICTBAX,
BEIOMPATh OCHOBHBIC U BCTIOMOTaTeIbHBIC
MaTepHabl JUIsl U3rOTOBIEHUS UX U3IENUH,
TaK)Xe COBPEMEHHBIC METOMBI pa3padoTKu
MaJIOOTXO/HBIX, YJHEProcOeperaronmx u
9KOJIOTHYECKH YUCTHIX MAITUHOCTPOUTEIHHBIX
TEXHOJIOT Ui

YMerh:

BBIOUPATH CIIOCOOBI PAIIMOHAIBLHOTO
HCTIOJIb30BaHUS HEOOXOAUMBIX BHIIOB PECYPCOB B
MAaIIMHOCTPOUTENBHBIX IPOU3BOJICTBAX,
OCHOBHBIE U BCIIOMOTaTENIbHbIE MaTEPHAIIbI ISt
M3TOTOBIICHUS UX U3JCIHI, CTIOCOOBI peann3anui
OCHOBHBIX TEXHOJIOTHYECKUX MPOLIECCOB,
COBPEMEHHBIE METOJIbI pa3paboTKU
MaJI0OTXOJIHBIX, YHEPTOCOEPETAIOIINX H
9KOJIOTUYECKH YUCTHIX MAIIMHOCTPOUTENbHBIX
TEXHOJIOT U

Baagers:

HaBpixamu BbIOOpa paliioHaIbHOTO
HCTIONB30BaHUs HEOOXOAUMBIX BHIIOB PECYPCOB
B MAIIMHOCTPOUTENBHBIX MPOU3BOJICTBAX,
OCHOBHBIC W BCTIOMOTATEIbHBIC MAaTSPUAITHI JUIS
W3TOTOBIICHHUS UX U3ICIHUH, CIIOCOOBI
pearu3ai OCHOBHBIX TEXHOJIOTHYECKIX
MIPOIIECCOB, AHATUTUYECKHIE U YHCIICHHBIE
METOJIbI P pa3pabOTKe WX MaTEMaTUIECKUX
MOJENIEH, a TAKKE COBPEMEHHbBIE METO/bI
pa3pabOTKU MaJTOOTXOIHBIX,
sHeprocOeperaronux 1 3K0IOTHIECKH YUCTHIX
MAaIIUHOCTPOUTEIBbHBIX TEXHOJIOTUH




Kon
Y HaMEHOBAaHHE
KOMIIETEHIUHU

[Tmanupyemble pe3yabTaThl 00yUCHHUS 110
JVCIUTUINHE

Kon
Y HaMEHOBAaHHUE
KOMIIETEHIUU

[TnaaupyemMsble pe3yabTaTsl 00yUEHUS 110
JCIIUTIIIHE

IIK - 2. cr1iocoGHOCTBIO
UCIIOJIB30BaTh METO/IBI CTAHIAPTHBIX
UCIBITAHUH 1O ONPEIEICHHUIO
(hU3HKO-MEXaHUYECKUX CBOHCTB U
TEXHOJIOTHYECKUX TIOKa3aTesei
MaTepHanoB ¥ TOTOBBIX
MalIMHOCTPOUTEBHBIX U3/IEITHIA,
CTaHIapTHBIE METOIBI UX
MPOEKTHPOBAHUS, TIPOTPECCHBHBIE
METOAbI 3KCHHyaTaI_[I/II/I I/I3Z[CHHﬁ

3HaTh:

METO/IbI CTAHAAPTHBIX UCTIBITAHUH 1O
OTIPE/ICIICHUIO (PU3MKO-MEXaHUUECKUX
CBOMCTB M TEXHOJIOTHYECKUX MOKa3aTeIeH
MaTepHagoB U TOTOBBIX
MAaIIMHOCTPOUTEIBHBIX M3ICITHIA,

YMerh:

HCIIOJIb30BaTh METO/IbI CTAHAAPTHBIX UCTIBITAHUMA
IO OTIPE/ICIICHUIO (PUIUKO-MEXAHUICCKUX
CBOMCTB M TEXHOJIOTHUECKHUX MMOKa3aTeaeH
MaTepHaloB U FTOTOBBIX MAIIMHOCTPOUTEIBHBIX
U3OEIIUN

Baanerb:

HaBBIKAMHU HCIIOJIb30BAaHUS METOJIOB
CTaHJAPTHBIX UCIIBITAHUI N0 OTIPEIEICHUIO
(U3UKO-MEXaHUUCCKUX CBOWCTB U
TEXHOJIOTMYECKUX MOKa3aTelel MaTepuaioB U
TFOTOBBIX MAalIMHOCTPOUTEIbHBIX U3AEIUN

MK — 16. ciocoOHOCThIO OCBaUBATh
Ha MPAaKTHKE U COBEPIICHCTBOBATh
TCXHOJIOTUHU, CUCTEMBI U CPEACTBA
MAITMHOCTPOUTEIBHBIX TPOU3BOICTB,
y4acTBOBATh B pa3pabOTKe U
BHEJIPEHUU ONTUMATBHBIX
TEXHOJIOTUH U3TOTOBIICHUS
MAITHHOCTPOUTENbHBIX U3/ICIHH,
BBITIOJIHSATH MEPOTIPUATHS 110 BHIOOPY
1 9 (HEeKTHBHOMY HUCIIOJIH30BAHUIO
MaTepHajIoB, 000PYIOBaHHUS,
UHCTPYMEHTOB, TEXHOJIOTMUECKON
OCHACTKH, CPE/ICTB JIUArHOCTHUKH,
aBTOMAaTU3alnu, aJIrOPpUuTMOB U
IporpamMM BbIOOpPA M PACUETOB
apaMeTpOB TEXHOIOTHIECKUX
MPOIIECCOB VIS UX PEaTH3aUuN

3HaTh:

MEpOIPHUATHS 110 BEIOOPY U 3 deKkTHBHOMY
UCIIOJIb30BAaHUIO MaTepUalOB, UX
TEXHOJIOTHYECKHE M HKCILITyaTal[HOHHBIC
CBOMCTBA

YMmerhb:

BBIOMpPATh MaTepHalbl Ha OCHOBE UX
TCXHOJIOTUYCCKUX U 3KCHHyaTaHI/IOHHI>IX CBOﬁCTB
C TeNbI0 UX 3(PPEKTUBHOTO HCIIOIB30BAHUS

Baapers:

HaBbIKaMU BBIOOpA MaTEepUaJIOB HA OCHOBE MX
TEXHOJIOTUUECKHUX U SKCILTyaTallMOHHBIX
CBOWCTB C [IENBI0 UX 3(PPEKTHBHOTO
UCIIONB30BAHUS




4. CTPYKTYPA U COAEPXXAHUE JUCHUIIJIMHBI (MOAYJIA)

4.1 PacnpepesieHre TPYAOEMKOCTH JAUCHUIUIMHBI N0 BHAAM Ppa6éoT Mo
ceMecTpam
OO61mas Tpy10eMKOCTh AUCLMILIMHBI COCTAaBIISIET 5 3a4. €. uian 180 yacos, pacnpeneneHue 4acoB
1o BUJaM paboT MO ceMecTpaM MpeACTaBiIeHO B Tadmuie 4.1.
Tabmuua 4.1 — Pacrnpezaenenue TPyIOE€MKOCTH IUCHUUILIMHBI MO BHJAaM pabOT IO CEeMecTpam Jis
CTYJICHTOB OYHOT'0 00y4YEHHUs / 3a04HOTO O0YUCHUS

TpynoeMKoCTh B Uac
B 1.4. o cemecTpam

Bun yueGHOI paboThI Bcero

2 cemectp/
yac.

2 cemecTp/ 2 cemecTp

C UCIIOJIb30BAHKEM 3JIEMEHTOB IEKTPOHHOIO
®Dopmat U3ydeHHs AUCIUIUINHBI

00ydeHHS
O01masi TPYA0EMKOCTh IUCIHUIUIMHEL IO YYeOHOMY IIaHY 180/180/180 180/180/180
1. KonTakTHas padora: 68/26/26 68/26/26
1.1. AynuropHasi pagoTa, B TOM 4HCJI€: 62/20/20 62/20/20
3aHATHUS JCKIHOHHOro THa (JI) 28/8/8 28/8/8
3aHATHA ceMuHapckoro tuna (I13 — ceMuHapbl, MpaKTHIECKHe 18/4/4 18/4/4
3aHATHUS U Jp.)
nabopatopHsie pabotsl (JIP) 16/8/8 16/8/8
1.2. BHeayauTOpHasi, B TOM YHUCJIe 6/6/6 6/6/6
Kypcosas pabora (mpoekt) (KP/KII) (koHCYmbTaIHSA, 3a1IMTA)
TEKYIINH KOHTPOJIb, KOHCYJIBTAIIMU [0 AUCIUILINHE 6/6/6 6/6/6
KOHTaKTHas paboTa Ha nmpoMexxyTouHoM KoHTpoie (KPA)
2. CamocrositesbHasi pagora (CPC) 112/154/154 112/154/154

pedepat/acce (MOATOTOBKA)

pacuérHo-Tpadudeckas padora (PI'P) (monroroska)

KOHTpOJIbHAs paboTa

Kypcosas pabora/mpoekt (KP/KII) (moaroroska)

CaMOCTOATCIIBHOC I/ISYIICHI/IC pa3z[en013, caMoIIoAroToBKa (npopa60TKa
U IIOBTOPCHHUCEC JICKIIUMOHHOI'O MaTe€pHualia U Marepuajia €6HI/IKOB nu

P < p puaja yu 76/118/118 76/118/118
y‘{€6HBIX HOCO6I/II/I, IIOATrOTOBKA K Ha60paT0pHLIM nu HpaKTI/I‘IeCKI/IM
3aHATUAM, KOJ'IJ'IOKBI/IyM nu T.,I[.)

IMoaroroBka K 3k3aMeHy (KOHTPOIIb) 36/36/36 36/36/36

[ToxroToBka K 3a4ery / 3a4eTy ¢ OIEHKOH (KOHTPOJIb)




4.2 CoaepxaHMe JUCHHUILIMHBI, CTPYKTYPUPOBAaHHOE MO pa3jesiaM, TeMaM

Tabmua 4.2 — Conepkanue AUCHUIUIMHBI, CTPYKTYPHUPOBAHHOE [0 TeMaM, JJIsl CTYJICHTOB OYHOI1/3a04H0I pOopMBbI 00yUeHUS

Buael yueoHoi paboTsl (4ac)

IInanupyemsble KounrakTHast
(KOHTpOIUpYyeEMBbIe) padora g a
pe3yJbTaThl ZE
ocB(();,ll_{[Ilecﬂ;:;[cI(zZl“YK; HaunmenoBanmue pa3jesioB, TeM i E _ § i} E % Bug CPC
MHAMKATOPbI = E‘ E e = é E
JMOCTHKEHHUS 2 se | EE e
KOMIIeTeHIHii = Sa| 8 S8
< ="
= =
2 ceMecTp/2 cemecTp
OIIK -4 Pa3gen 1. OcHOBHBIE IOHATHS 0 CTPOCHUH U CBOJCTBAX MaTepPHaJIOB
NnK-1 Tema 1.1 Knaccubukaiys MaTepraios 1/0,5/ 2/5/5 IToAroTOBKA K JEKIHAM
K -2 Tema 1.2 Kpucramu3saiiust MaTepHaioB 0,5 2/5/5 [6.1.1-6.1.4.], [6.2.1-6.2.3]
IIK - 16 Tema 1.3. CoiicTBa MaTepuanoB. CBOMCTBA BEIIECTB U MATEPHATIOB B OCHOBHBIX 1/0,5/ 6/5/5
(U3UKO-XMMUYECKUX MpOoIeccax 0,5
2/1/1
JlabopaTopnas padota Nel VMcmbITaHne METaIUIOB Ha TBEPIAOCTh 21212 2/5/5 [MonroTroBka k 1a00paTOPHBIM
[Mpaktuyeckas padbora Nel. Knaccudukarms marepuanos. Kpucraminueckoe 2/-1- 1/-1- [6.1.1], [6.2.6.], [6.3.2] u
CTPOCHHE MaTEPHUAIOB MpaKkTHYeCKuM 3ausaTusm [6.1.2],
[Mpaktuyeckas padbora Ne2 CBoiicTBa MaTepHUasioB 2/-1- 2/-1- [6.2.5], [6.2.7], [6.3.1]
Hroro no 1 pasneny 4/2/2 21212 | 4/-/- | 15/20/20
OIIK -4 Pa3gen 2. CTpykTypa cIiaBoB
nK-1 Tema 2.1 Teopus cruiaBoB 2/1/1 2/5 [oaroroBka K neKIusAM
K -2 Tema 2.2 JluarpaMMbl COCTOSIHUSI CILIAaBOB 2/1/1 2/5 [6.1.1-6.1.4]]
IIK - 16 Tema 2.3 XKene30yriiepoIucThie CIUIaBbI 2/-/- 2/5
Tema 2.4. O6paboTka cTanu 2/1/1 4/5
JlabopaTopnast pabora Ne2 Makpo- U MHKPOCKOIHYECKHE METONBI HCCIECTOBAHUS 21212 1/5/5 [oxroToBka k 1a00paTOPHBIM
METaJJIOB U CIIaBOB [6.1.1], [6.2.6.], [.6.3.2]1 u
JlabopaTopuas pabota Ne3 Jl[narpaMMbl COCTOSIHHS CILIAaBOB 41212 1/5 MpaKTHYECKUM 3aHsaTHsM [6.1.2],
JlaGoparopras paGora Ne4 OnpejieneHue CTpyKTypsI H (ha30BOT0 cOCTaBa CIJIaBOB 41212 1/5/5 [6.2.5], [6.2.7], [6.3.1]
CHCTEMBI "HKeTIe30-YTIIEPOI» U «OKEJIe30-1IEMEHTHUT
IMpaktuueckas pabota Ne3OCHOBBI TEOPHH CILIABOB 2/-/- 1/-/-
IMpaktuueckas pabora Ned. JKene3oyriaepoaucTbie CTaH 2/-/- 1/-/-
IMpaktuueckas pabora Ne5. O6paboTka cTau 2/-/- 1/-/-
Hroro no 2 pasneny 8/3/3 10/6/ | 6/-/- | 16/35/35
6




Buael yueoHoi pa6oThl (4ac)

IInanupyembie KonTakTHas
(KOHTpOJIUpYeMBbIe) paora gg
pe3yabTaThl ZE
OCB(gﬁp;g:ﬁ<§HHYK; HaunmenoBanmue pa3jesioB, TeM § E ) § ] E q;i Bua CPC
HHINKATOPBI = ? g 2 F é E
JOCTHIKEHUSI 2 s = B s S
KOMIIeTeHIHii = S & %3 S8
< [=%
= =
2 cemecTp/2 ceMecTp
OIIK -4 Paznea 3. O6mas kiaaccupukamus crajieil i YyryHoB
K -1 Tema 3.1 Yraepoaucreie cranu 2/0,5/0,5 41717 IToaroroBka K JEKLHSIM
IIK -2 Tema 3.2 JlerupoBaHHBIE CTAITH 2/0,5/0,5 41717 [6.1.1-6.1.4]
IIK - 16 Tema 3.3 Uyrynsl 2/1/1 41717
JlabopaTopHras padoTta Ne5 M3yueHue CTPYKTYphI U CBOHCTB JICTUPOBAHHBIX 4/-1- 4/-1- IToaroToBka K J1a00paTOPHBIM
cTanei 4/2/2 4/-/- [6.1.1], [6.2.6.],[6.3.2] u
IpaxTryeckas pabora Ne6. Knaccudukarms u MapKupoBKa CTajei MpaKTHYeCKuM 3ausaTusm [6.1.2],
[6.2.4], [6.2.5], [6.2.7], [6.3.1]
Hroro no 3 pa3geny 6/2/2 4/-1- | 4/2/2 | 20/21/21
OIIK -4 Pasnen 4. LIBeTHbIE MeTALIbI U CILUIABBI
K -1 Tema 4.1. Menp U ee cIUIaBbl 2/0,5/0,5 20717 IToaroToBKa K JIEKLHASIM
MK -2 Tema 4.2 AFOMUHUMN U €ro CIUIABbI 2/0,5/0,5 2717 [6.1.1-6.1.4]
IK - 16 Tema 4.3. CruiaBbl IMHKA, MAarHUS ¥ TUTaHa 2/-1- 20717
IpakTryeckas pabora No7 L[BeTHBIC METaIITBI U CIUIABBI 2/-1- 4/-/- [ToaroroBka K NpakTUYECKUM
sansaTism [6.1.2], [6.2.1], [6.2.5],
[6.2.7], [6.3.1]
Hroro no 4 pazaeny 6/1/1 2/-I- | 10/21/21
OIIK -4 Pa3nen 5. HemeTanjinyeckue MaTepuasibl
nK-1 Tema 5.1. Knnaccugukanns HeMETANIMIECKUX MaTepHAIOB 1/-/- 2[717 IMoaroroBka K JIEKIMAM
NK -2 Tewma 5.2 Tlmactmacce 2/-/- 5/7/7 [6.1.1-6.1.4]
NK - 16 Tema 5.3 Komnosutsl 1/-/- 20717
IIpakTryeckas pabora Ne 8 HemetauimuecKiue MaTepHaIbl 2122 6/-/- IToaroToBKa K MPaKTHYECKUM
saustusm [6.1.2], [6.2.5], [6.2.7],
[6.3.1]
HToro mo 5 pazneny 4/-/- 2/2/2 | 15/21/21
HToro nmo aucuunInHe 28/8/8 16/8/ | 18/4/ 76/118/
8 4 118
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Tabnuna 4.3 - Hcnonb3yemble aKTHBHBIE M WHTEPAKTUBHBbIE OOpa3oBaTENIbHBIC
TE€XHOJIOTUHU

HaumenoBanue HCII0Jb3yEMbIX AKTUBHBIX U

Bun 3ansaruit .«
HHTEPAKTUBHBIX 00Pa30BaTeJbHbIX TEXHOJIOTHIl

Jlexuu TexHonorus pa3BUTHs KPUTHUECKOT'O MBIIIICHUS
JIucKyCcCHOHHBIE TEXHOJIOTHHI

[TpakTrueckue 3aHsTHS, TexHonorus pa3BUTUsE KPUTHUECKOTO MBILUICHUS

nabopaTopHbIe pabOTHI JIuCKyCCHOHHBIE TEXHOJIOTHUHI

TecToBble TEXHOTOTUU

TexHosornu paboThl B MaJIbIX IPyMIax

TexHon0rus KONIEKTUBHON paboThI
WupopmMannoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH

5. TEKYIIIUA KOHTPOJIb YCIIEBAEMOCTH U TPOMEXYTOYHAS
ATTECTALIMA 10 U'TOT'AM OCBOEHUA AUCHUIIJIMHBI (MOAYJIA)

5.1. OnucaHue nNoka3sartejeil U KpUTepUeB KOHTPOJISA yCIeBaEMOCTH,
OnMCaHue LIKaJ OlleHUBaHUA

OneHoOYHBIC TMPOLEAYPHl TEKYIIETO KOHTPOJISI YCIHEBAEMOCTH 10  JUCIUILINHE
«MarepuanoBeieHHE» MPOBOIATCS MPENogaBaTesieM JUCIUTLTHHBL.

JUJIss OLEHKH TEKYIIEro KOHTPOJS 3HAHUM WCIOIB3YIOTCS TECTHI, C(HOPMHUPOBAHHBIC B
cucreme MOODLE.

Tecthl o pazgenam 1-5 comepskar mo 10 TECTOBBIX BOMPOCOB, BPEMsi Ha IIPOBE/ICHUE
TecTUpoBaHus 15 MuHyT. Ha Kaskp1ii TEeCT aeTcs 2 MOMbITKY.

JUJIs. OLEHKH TEKYIIero KOHTPOJISI YMeHHMii U HABBIKOB IPOBOJSATCS J1a00OpaTOPHBIC H
MpakTH4ecKue 3aHsATHs B ¢opMe BbIMOIHEHUS 3afanuil. [Ipu BeIMoIHEHWH TaGOPATOPHOTO U
MPAKTUYECKOTO 3a/IaHus MIPETIoaBaTelIeM OICHHBACTCS KA4€CTBO BBIMTOJIHEHHOTO 3aJ[aHMsI, CPOK
€ro BBIMOJHEHHS, KAUYECTBO U CPOK OPOPMIICHHSI OTUETa, OTBETHI HA BOMPOCHI IIPEToiaBaTels.

Onucanue TMOKa3aTteneil W KPUTEPUEB KOHTPOJS YCIIEBAEMOCTH, OIMCAHHE IITKaJ
OIICHMBAHMSI Ha dTAle TEKyIlIel aTTecTalliy peCTaBIeHbI B Ta0I. 5.1.

CTymeHT JOIyCcKaeTcsl K MPOMEXYTOUYHOM arTecTanuu (3K3aMeHy), €CIH B pe3ysibTare
M3YYEHHUS pa3/IeloB TUCIUIUTMHBI B X0/I€ TEKYIIET0 KOHTPOJIS OTBETHI BepHO Ha 60% BOMpPOCOB
TECTOB M MPEIOCTABIII OTUYETHI TI0 BCEM JTa00PATOPHBIM H MPAKTUICCKUM padoTam.

buner ansd NpoMeKYyTOYHOM aTTECTAllUU COACPKHUT 2 TEOPETUYECKUX BOMpOca H
MPAKTUYECKOE 3aJlaHue, BpeMs Ha TOJTOTOBKY OTBETOB WM pEIICHHE 3amaHus - 45 MUHYT.
[TpomexyTouHast aTTecTalus CYUTACTCS IPOUICHHOMN, €ClTU CTYACHT HaOpal He MeHee 3 0alljioB.

Onucanue IOKa3aTeleii W KPHUTEPUEB KOHTPOJS YCIIEBAEMOCTH, OIMCAHHME IITKAJ
OIICHUBAHMSI HA ATAle MPOMEKYTOUHOM aTTeCTaIly MPeACTaBIeHbI B Ta0I. 5.2.
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Tabnuua 5.1 — Onucanue nokasareneil 1 KpUTeprueB KOHTPOJIS yCIEBAeMOCTH, ONMCAHKE IIIKAJl OICHUBAHUS Ha dTare TeKYIIEH aTTecTaliu

Kon n nHanmeHoBaunue

[ToxazaTeny KOHTPOJIS yCIIEBAEMOCTH

KpI/ITepI/II/I U IIKaJia OICHUBAHUA

dopMa KOHTPOJIS

KOMIIETEHIIUH 1 6amn 0 6aymtoB
OIIK-4. 3HaTh: Bepno BemmonaeHo Oomnee 60 Bepno BrimonaeHo MeHee | KOHTpOb BHITONHEHUS
CrocoOHOCTBIO BapHAaHThI PEIICHUS IPO0JIeM, CBA3aHHBIX C MIPOIICHTOB JTa0OPATOPHBIX U 60 poIeHTOB nmabopatopubix JIP Nel-4 u
y49aCTBOBAaThH B MAalllMHOCTPOUTEIbHBIMU [IPOU3BOICTBAMH, TMPAKTUICCKUX 3aZlaHI/II71 Ha60paT0pHBIX u TIPAKTUICCKUX BaZIaHI/Iﬁ
paspaboTke ONTUMAJIbHBIC BAPUAHTHI TIPOTHO3ZUPYEMBIX TNPAKTHYECKUX 3a/IaHUH [13 Nel-7
00001IEeHHBIX TectupoBanne

BapUaHTOB PELICHUS
npo0JieM, CBSI3aHHBIX C
MAaIIUHOCTPOUTENbHBIMU
MPOM3BOJCTBAMH,
BBIOOPE ONTUMAIIBHBIX
BapHaHTOB
MPOTHO3UPYEMBIX
MIOCJIC/ICTBHI PEIICHNUS
Ha OCHOBE MX aHaJN3a

ITOCJICICTBHI pE€UICHKUA Ha OCHOBE UX aHAJIM3a

Ymers:

y4acTBOBATh B pa3pabOTKe 0000IIECHHBIX
BAapHUAaHTOB PCIICHUSA HpO6JICM, CBsI3aHHBIX C
MAaIIUHOCTPOUTEIHLHBIME MPOU3BOICTBAMH,
BBIOOpE ONTUMAITLHBIX BAPUAHTOB
IIPOTHO3UPYEMBIX ITOCIEICTBUN PELICHUS HA
OCHOBE UX aHaK3a

JlabopatopHsie* u
MpaKTUIeCKUe™™ 3a1anus
BBIMOJIHEHBI KAUeCTBCHHO,
0(OPMJIICHBI B CPOK U B
MOJIHOM 00BEMe

JlabopaTtopHsie u
MPaKTHYCCKUC 3a/IaHUS HE
BBITIOJTHEHBI U HE

o opMIICHBI

KoHTposb BbIONIHEHUS
nabopatopubix JIP Nel-4 u
MPaKTUYECKUX 3aJaHui
I13 Nel-7

TectupoBanue

Baagern:

HaBBIKaMU pa3pabOTKH 00OOIIEHHBIX BapHAHTOB
peuieHust npo0eM, CBSI3aHHBIX C
MAaIIMHOCTPOUTEIbHBIMHU ITPOU3BOACTBAMH, BEIOOPE
ONTHMAJILHBIX BAPHAHTOB IPOTHO3UPYEMBIX
MOCJIC/ICTBUH PEIlICHUs] HA OCHOBE UX aHaJIN3a

JlabopaTopHbIe™ H
MpaKTHIecKue ™™ 3amaHus
BBIMTOJTHEHBI KAYECTBEHHO,
0 OpMJICHBI B CPOK U B
ITOJTHOM 00BeEME

JlabopaTopHbIe U
NPaKTUYECKUE 3aIaHUS He
BBITIOJTHEHBI U HE

0o opMIIEHBI

KoHTpons BeIIONTHEHUS
nabopatopHbix JIP Nel-4 u
MPaKTUYECKUX 3aJaHui
I13 Nel-7

TectupoBanue
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IIpomomxenne Tabd. 5.1

KO)I 1 HAMMCHOBAHUC

Ilokazarenu KOHTPOJIAA yCIICBACMOCTHU

KpI/ITepI/II/I 1 IIKaJla OOCHHUBAaHUA

dopMa KOHTPOILL

KOMITETEHIINU
1 6amn 0 6amoB

K - 1. 3HaTh: Bepno BemmonaeHo Oomnee 60 BepHo BbIOIHEHO KonTpomns BeIMOTHEHUS

CIOCOOHOCTBIO CII0COOBI PAIHOHATIBHOI'O MCIIOJIb30BaHMUS MIPOIICHTOB JTa0OPATOPHBIX U MeHee 60 TIpOLIEHTOB nabopatopusix JIP Nel-4 u

HPUMEHSTH CIIOCOOBI HEOOXOIMMBIX BUJIOB PECYPCOB B NPaKTUYECKUX 3aJaHuH 71a0OpaTOPHBIX U MPaKTHYECKUX 3aJaHUH

panroHaIHHOTO MAIIMHOCTPOUTE/IBHBIX [IPOM3BO/ICTBAX, npakTrdeckux 3amanuid | 113 Nel-7

HCTONB3OBAHH BBIOMPATH OCHOBHBIE U BCIIOMOTaTebHBIE Tecrrposanne

HEOOXOIMMBIX BHJIOB N

PECYpCOB B MAaTEepHAIIBI JJIs1 U3TOTOBIICHUS UX U3ICINN,

MAITTHHOCTPOHTE HHEIX TaK)Ke COBPEMECHHBIC METOJIbI Pa3padOTKu

NPOM3BOJICTBAX, MaJIOOTXOJIHBIX, SHEProCcOePETratonuX U

BbIOHpATH OCHOBHbIe 1 | KOTOTHYECKH YHCTHIX MAIIMHOCTPOUTENBHBIX

BCIIOMOTaTeJIbHBIE TEXHOJIOTMH

MaTepHUaIbl s
M3TOTOBJICHUS HX
W3JIEITHIA, CIIOCOOBI
peau3ai OCHOBHBIX
TEXHOJOTHYCCKHUX
TIPOIIECCOB,
AHAJIUTUYCCKHE U
YUCJICHHBIC METO/IbI
npu pazpaboTke ux
MaTeMaTHYECKUX
MOJEJeH, a TaKXKe
COBpPEMCHHBIC METO/IBI
pa3paboTKu
MaJ00TXOIHBIX,
9HEeprocOeperarImmx u
JKOJOTHYECKH YUCTHIX
MAaIIHHOCTPOHUTEIBHBIX
TEXHOJIOTHH

Ymers:

BBIOMPATH CIIOCOOBI PAIMOHAIBHOTO UCIIOIb30BaHHMs
HEOOXOIMMBIX BHJIOB PECYPCOB B
MalIHHOCTPOUTEIBHBIX POU3BOACTBAX, OCHOBHEIC H
BCIIOMOTaTEJIbHBIC MATEPHAIIBI IS H3TOTOBJICHHS X
U3JIeNTHH, CII0COOBI pealli3allii OCHOBHBIX
TEXHOJIOTUYECKUX MPOLIECCOB, COBPEMEHHBIC
METOZBI Pa3pabOTKH MaJTOOTXOIHBIX,
9HEProcOeperarmx U IKOJIOTHISCKH YUCTBIX
MAaIIMHOCTPOUTEIbHBIX TEXHOJIOTHI

JlabopaTopHbie* 1
MpaKTHIeCKUe™™ 3a1aHus
BBIMOJIHEHBI KAUeCTBCHHO,
0 OpPMIICHEI B CPOK U B
MTOJTHOM 00beMe

JlaGopatopHsie U
NpaKTHYECKUE 3aTaHusl
HE BBITIOJIHEHBI U HE
odopMIICHEI

KoHTpomb BBIIOTHEHUS
nabopatopusix JIP Nel-4 u
MPaKTUYECKUX 3aJaHUI
I13 Nel-7

TectupoBanue

Baanernb:

HaBbikamu BeIOOpa paMoOHAIBHOTO UCTIONTH30BAHHMS
HEOOXO/IMMBIX BHJIOB PECYPCOB B
MaHII/IHOCTPOI/ITeJ'II)HLIX HpOI/I3B0}ICTBaX, OCHOBHBIC U
BCIIOMOTI'aTCJIbHBIC MaTepI/IaJ'H)I JJISI U3rOTOBJICHUS UX
W3JIEJIHA, CIOCOOBI pean3aliii OCHOBHBIX
TEXHOJIOTHYECKUX MPOIIECCOB, aHATTUTUICCKHE 1
YHUCIICHHBIE METOMBI IIPH Pa3padOTKe UX
MaTeMaTHYECKUX MOJIEIICH, a Tak)Ke COBPEMEHHEIC
METOBI pa3pabOTKU MaJlOOTXOTHBIX,
JHEProcOepETaroIINX U SKOJIOTUICCKHA YACTHIX
MaH_II/IHOCTI)OI/ITeJ'[BHBIX TGXHOJ’IOFI/Iﬁ

JlabopaTopubie* u
MpaKTHIEeCKUEe ™™ 3a1aHus
BBITNIOJIHCHBI KAYCCTBCHHO,
0 OpMJICHBI B CPOK U B
MOJIHOM 00beMe

JlaGopatopHsie U
NpaKTHYECKUE 3aaHusl
HEC BBIIIOJIHCHBI U HE
oopMIICHBI

KonTpomns BEIIOTHEHUS
naboparopubix JIP Nel-4 u
MPaKTUYECKUX 3aJaHUI
I13 Nel-7

TectupoBanue

14




Ko n nanmeHOBaHMe

Ilokazarenu KOHTPOJIAA yCIICBACMOCTHU

KpI/ITepI/II/I 1 IIKaJla OOCHHUBAaHUA

®dopMa KOHTPOILL

KOMITETEHIINU
1 Gamn 0 6ayuToB

K - 2. 3HaTh: Bepno BemmonaeHo Oomnee 60 BepHo BbIOIHEHO KonTpomns BeIMOTHEHUS

CIIOCOOHOCTBIO METO/IbI CTAHAAPTHBIX UCIBITAHHH 110 MIPOIICHTOB JTa0OPATOPHBIX MeHee 60 TIpOLIEHTOB nabopatopusix JIP Nel-4 u

HUCIIOJIB30BAaTh METOAbI OIPENEIIEHUIO (bHSHKO‘MeXaHI/IquKI/IX CBONCTB TMPAKTUICCKUX 3aZ[aHI/H71 Ha60paT0prIX u TIPAKTUIECCKUX SaHaHI/Iﬁ

CTaHIapTHBIX Y TEXHOJIOTHYECKUX TOKa3aTeei MaTepraioB IpaKTHIecKuX 3axanuii | 113 Nel-7

HCIBITAaHUH 110
OTIpeNIeIeHUI0 (PH3UKO-
MEXaHUYECKUX
CBOMCTB U
TEXHOJIOTHYECKUX
MoKa3aTeje
MaTepHuajoB U
TOTOBBIX
MAaIIHHOCTPOHUTEIBHBIX
W3ICTN, CTAaHIapTHEIC
METOJIBI X
MPOCKTHPOBAHUS,
MIPOTPECCUBHBIC
METOMBI SKCIUTyaTallnu
151631 (S50

1 T'OTOBBIX MAIIMHOCTPOUTCIIbHBIX I/I3I[CJ'H/II‘/'I

TectupoBanue

Ymersn:

UCIIOJIb30BaTh METObI CTaHAAPTHBIX
UCTIBITAHUI IO OTIpeaesieHHI0 (HU3HUKO-
MEXaHUYECKHX CBOHCTB M TEXHOJIOTHYECKUX
HOKa3aTesell MaTepHUalioB U TOTOBBIX
MAaIIMHOCTPOUTEIBHBIX U3/ICIUit

JlabopaTopHbie™ 1
MPaKTUYEeCKUE ™™ 3a1aHus
BEINIOJHEHBI KAYECTBEHHO,
0(OpPMJIICHBI B CPOK U B
ITOJTHOM 00BeEME

JlabopatopHsie U
MIPaKTHYECKHE 3aJJaHus
HE BBITIOJTHEHBI U HE

0o opMIICHBI

KonTpons BeIONHEHUS
nabopatopusix JIP Nel-4 u
MpPaKTUYECKUX 3aJaHuN
I13 Nel-7

TectupoBanue

Baagern:

HaBBIKAMH HCIIOF30BAHMS METOIOB CTaHAAPTHBIX
HCTIBITAHUH 110 ONpeAeTICHHI0 (PU3UKO-
MEXaHUYECKUX CBOMCTB M TEXHOJOIHYECKUX
MoKa3aresel MaTepraIoB M TOTOBBIX
MAIIHHOCTPOUTENBHBIX H3ICITHN

JlabopaTopHbIe™ H
MpaKTHIecKue*™ 3amaHus
BEITIOJTHEHBI KAYECTBEHHO,
o opMIICHBI B CPOK U B
ITOJIHOM 00BeMe

JlabopatopHsie U
MPaKTUYECKUE 3aIaHUS
HE BBITIOJTHEHBI U HE
odopMIICHBI

KoHTposb BBITOTHEHUS
nabopatopHsix JIP Nel-4 u
MIPAaKTHYECKHX 3aTaHUH
I13 Nel-7

TectupoBanue
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Kona n naumeHnosanue
KOMIIETEHIINHA

INokazaTeny KOHTPOJIS yCIIEBAEMOCTH

Kpurepun n nikana oneHHBaHHUA

1 6am

0 6amioB

dopMa KOHTPOJIS

IIK - 16. cnocoOHOCTBIO
OCBaMBAaTh Ha MPAKTUKE U
COBEPIICHCTBOBAThH
TEXHOJIOTHH, CUCTEMBI 1
cpezacTBa
MAaIIHHOCTPOUTEIBHBIX
MPOU3BOJICTB, Y4aCTBOBATh
B pa3pabOTKe U BHEIPCHUHU
ONTHUMAJILHBIX TEXHOJIOTHI
W3TOTOBIICHUS
MAaIIHHOCTPOUTEIBHBIX
U3/IeJNH, BBIOTHSATh
MEpOIIPHUSATHS 110 BEIOOPY
u 3 dexTuBHOMY
UCIIOJIb30BAaHHIO
MaTepualoB,
o0opynoBaHus,
MHCTPYMEHTOB,
TEXHOJIOTHYECKOH
OCHACTKH, CPE/ICTB
JIMarHOCTHKH,
aBTOMAaTH3alINH,
QITOPUTMOB U MPOTPAMM
BBIOOpA U PACUETOB
napameTpoB
TEXHOJIOTUYECKHUX
MPOLIECCOB ISt UX
peanuzanuu

3HaTh:

MEpOTIPHUSITHS IO BEIOOPY H

3¢ (heKTUBHOMY HCTIOTH30BAHUIO
MaTepHajoB, UX TEXHOJIOTUICCKUE U
JKCIUTyaTallHOHHBIE CBOWCTBA

Bepno BremonHeHo 6onee 60
MIPOIICHTOB JTa0OPATOPHBIX
MIPaKTUYECKUX 3aJaHUI

BepHo BbINONIHEHO
MeHee 60 TTpOLIEHTOB
71a00paTOPHBIX
NPaKTUYECKUX 3aJaHUI

KoHTpob BBIOTHEHUS
nabopatopusix JIP Nel-4 u
MPaKTUYECKUX 3aJaHUI
I13 Nel-7

TectupoBanue

Ymersn:

BBIOMpATh MaTepHalibl Ha OCHOBE UX
TEXHOJIOTHYECKUX M IKCILTyaTallMOHHBIX
CBOWMCTB C 11eNbI0 UX 3((HEeKTHBHOTO
WCTIONb30BaHHS

JlabopaTopHsie* u
MPaKTUYEeCKUE ™™ 3a1aHus
BBINOJIHEHEI KAYE€CTBEHHO,
0(OpPMJIICHBI B CPOK U B
MTOJTHOM 00BbeMe

JlaGopaTopHsle 1
MPaKTHYECKUE 3aIaHUsI
HE BBITIOJTHEHBI U HE

0o opMIICHBI

KonTtpons BeIONHEHUS
nabopatopusix JIP Nel-4 u
MpPaKTUYECKUX 3aJaHul
I13 Nel-7

TectupoBanue

Baapers:

HaBBIKAMHU BBIOOpA MaTEPHAIIOB HA OCHOBE MX
TEXHOJIOTUYECKUX H IKCIUTYaTAllHOHHBIX
CBOMCTB C LENBI0 UX 3(PPEKTHUBHOTO
HCIIONB30BAHHMS

JlabopaTopubie® 1
MpaKTHIeCKUe™™ 3a1aHus
BBITIOJTHEHBI Ka4eCTBCHHO,
0 OpPMIICHEI B CPOK U B
MTOJTHOM 00beMe

JlaGopatopHsle U
NpaKTHYECKUE 3aaHusl
HE BBITIOJTHEHBI U HE
odopMIICHBI

KoHTposb BBINOTHEHUS
nabopatopubix JIP Nel-4 u
MIPAaKTHYECKHX 3aTaHIH
I13 Nel-7

TectupoBanue

*) 3a kascooe nabopamoproe 3anamue nHasnauaemes no 1 6anny;
**) 3a kascooe npakmuueckoe 3ansmue Hasnavaemcs no 1 oanny.

16




Tabnuua 5.2 — Onucanue nmokasareneil 1 KpUTeprueB KOHTPOJIS yCIIEBaeMOCTH, ONMCAaHKE IIKaJl OLCHUBAHUS Ha dTare MPOMEKYTOUHOM aTTecTallluu

(9x3amen)

KOL[ 1 HAMMCHOBAHUC KOMIICTCHIINH

IlokazaTenu KOHTPOJIA YCIICBACMOCTHU

KpI/ITepI/II/I U IKaJila OICHUBAaHUA

dopMa KOHTPOILL

2 Gamn 1 6amnos 0 6amoB

OIIK - 4. 3Harh: IIpencrasnen IIpencrasieH He OtBer Ha OtBer Ha
CIOCOOHOCTBIO YIaCTBOBAThH B BapUaHTHI PEIICHUS TIPOOJIeM, CBSI3aHHBIX C Pa3BEpHYTHII OTBET | MOJHBIM OTBET HA BOIPOC TEOPETUYECKUI
pa3paboTke 00OOIICHHBIX BAPUAHTOB MaIIMHOCTPOUTEILHBIMU HPOU3BOCTBAMH, Ha BOTPOC BOIIPOC OTCYTCTBYET BOIIpOC OmyeTa
PelIenHs npobIIem, CBA3AHHBIX ¢ ONITUMAJIbHBIC BAPUAHTHI MPOTHO3ZUPYEMBIX
MAHIHHOCTPOUTCIILHBIMMU HOCJIE/ICTBHI PElIeHns HA OCHOBE UX aHAIN3a
MPOU3BOJICTBaMHU, BBIOOpE

Ymern: 3amaHue peuieHo 3aganue peeHo 3ananue He Pemenue 3amau
ONTUMAJIbHBIX BAPpUAHTOB

. y4acTBOBATh B Pa3padOTKe 000OIICHHBIX BEPHO C oIIMOKaMHu peleHo ouiera

IIPOTHO3UPYEMBIX ITOCIIEACTBUN 6
DEIIEHTs HA OCHOBE MX AHATH3A BApPUAHTOB PELICHUS NPOOJIEM, CBA3aHHBIX C

MAIIMHOCTPOUTEIBHBIMH IPOU3BOJICTBAMH,

BBIOOPE ONTUMAJIBHBIX BAPHAHTOB

MPOTHO3UPYEMBIX MOCIEACTBUM PEILICHUS Ha

OCHOBE HX aHaJIu3a
IIK — 1. ctocoGHOCTEIO IPUMEHSTh 3HaTh: [IpencraBnen IIpencrasneH He OtBer Ha OtBer Ha
CIIOCOOBI PAIIMOHATIBHOTO CIOCOOBI PAIIMOHATILHOTO UCIIOIb30BAHMUS Pa3BepHYTHIA OTBET | IOJHBIN OTBET HA BOIIPOC TEOPETUYCCKUI
HCTIONE30BAHIS HEOOXOAMMBIX BHIOB | He0OXOJAMMBIX BHIOB PECYPCOB B Ha BOIIPOC BOIIPOC OTCYTCTBYET BOIIpOC OmieTa
peCypcoB B MAlIMHOCTPOUTEIBHBIX MAaIIMHOCTPOUTEILHBIX IPOU3BOICTBAX,
HPOH3BO/ICTBAX, BLIOMPATL OCHOBHBIC | ppi6ynaty, OCHOBHBIE H BCIOMOTATENbHBIE
1 BCIIOMOT'aTCJIbHBIC MaTCpUaJibl JJId v

. MaTepUAIIbI JIJI1 U3TOTOBIICHUS UX U3JEIINM,

H3TrOTOBJICHUS UX HU3JICIINH, CII0COOBI — 6 -

T BPEMEHHBIE METObI T
peanu3aluy OCHOBHBIX aKIE COBPEME € Me gﬂ paspaboTku
TeXHOJOTHIECKHX MPOLIECCOB, MaJIOOTXOJIHBIX, SJHEProcOeperamImx u
AHAINTHYECKHE 1 IUCICHHELE 3KOJIOTUYECKH YHUCTHIX MAITUHOCTPOUTEIBHBIX
METOMBI IIPH Pa3pabOTKe UX TEXHOJOTUH
MaTeMaTHYeCKUX MOJIETICH, a TaKxKe VYmers: 3agaHue pereHo 3agaHue pereHo 3ananue He Pemenue 3anaq
COBpPEMEHHBIE METOIbI Pa3pabOTKH BBIOUPATH CIIOCOOBI PAIMOHATBEHOTO HCIOJIB30BAHUS BEpPHO ¢ omMOKaMH peLieHo Ouera

MAaJIOOTXO/IHBIX,
SHEprocOeperaronmx u
JSKOJIOTUYECCKHU YHUCTBIX
MAaIIMHOCTPOUTENBHBIX TEXHOJIOTUN

HEOOXONMBIX BHJIOB PECYPCOB B
MaIIMHOCTPOUTENHHBIX TPOM3BOACTBAX, OCHOBHBIE 1
BCIIOMOTaTeIbHBIE MaTepHAaIbI Ul U3TOTOBJIEHUS UX
N3/EIHH, CIIOCOOBI peann3alii OCHOBHBIX
TEXHOJIOTHYECKUX MPOIIECCOB, COBPEMEHHBIE METO/IBI
pa3paboTKN MalTOOTXOIHBIX, JHEPrOCOEperaroIuX 1
9KOJIOTHYECKN YHUCTHIX TEXHOJIOTHHA
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KOI[ 1 HAMMCHOBAHUC KOMIICTCHIINH

IlokazaTenu KOHTPOJIA YCIICBACMOCTHU

KpI/ITepI/II/I U IIKaJia OICHHUBAHUA

dopMa KOHTPOILL

2 6amn 1 6amnos 0 6amioB

IIK - 2. 3HaTh: IIpencraBnen IIpencrasieH He OtBer Ha OtBer Ha
CIOCOOHOCTHIO HCIIOIB30BATh METOBI CTAHAAPTHBIX UCITBITAHHH 110 Pa3BEpHYTHII OTBET | MOJHBIM OTBET HA BOIPOC TEOPETUYECKUI
METOAbI CTAHAAPTHBIX HUCIIBITAHUH 10 OHpelleHeHI/IIO (pH3I/IKO'MeXaHI/IquKI/IX CBOﬁCTB Ha BOIIpOC BOIIpoC OTCYTCTBYET BOIIPpOC ouiera
OMpEIENCHHI0 PU3HKO- Y TEXHOJIOTHUECKUX MOKAa3aTeNel MaTepHatoB U
MCXaHMICCKUX CBOMCTB M FOTOBBIX MAIIMHOCTPOMTENBHBIX H3IEIH I,
TEXHOJIOTHYCCKUX IT0Ka3aTeeit

Ymern: 3amaHue peuieHo 3asaHue peieHo 3ananue He Pewenue 3agau
MaTEepPHAaIOB U TOTOBBIX

. HCIIOJIb30BaTh METOABI CTaHAAPTHBIX BEPHO ¢ omHOKamMu peleHo ousera

MAIIHHOCTPOUTENILHBIX H3ICITHH, .
CTAHIAPTHBIE METObI HX HMCIBITAHUHN T10 OHpSI[eJ'IeHI/IIO (u3uko-
[POEKTHPOBAHNSL, [IPOrPECCHBHBIE MEXaHMYECKUX CBOMCTB U TEXHOJOTHYECKHIX

MAaIIMHOCTPOUTEIbHBIX U3JIETUN
IIK — 16. ctocoOHOCTBIO OCBauBaTh 3HATDB: IIpencraBnen [IpencraBnen He OTBeT Ha OTBeT Ha
Ha MPaKTUKE U COBEPLICHCTBOBATH MEPOTIPHUSTHS IO BH6opy " 3(1)q)eKTHBH0My Pa3BEpHYTHIN OTBET | MOJHBIA OTBET Ha BOIPOC TEOPETUYECKUI
TEXHOJIOTHH, CHCTEMBI M CPEIICTBA HCIIONIb30BAHUIO MATEPUAJIOB, HX Ha BOTIPOC BOTIPOC OTCYTCTBYET BOTIpOC OmyeTa
MAIIMHOCTPOUTEIBHBIX IPOU3BOACTB, | TexHOJOrMYECKUE H IKCILTyaTallMOHHbIC
Y4acTBOBAaTh B pa3padOTKe H CBOICTRA
BHE/IPCHHUU ONITHMATHHBIX
TEXHOJIOTHI U3TOTOBJIEHUS

. YMmerh: 3ajaHue peueHo 3aaHue peneHo 3amanne He Pemenne 3agau

MAaITMHOCTPOUTENbHBIX U3/IEIHA,

BBIOMpaTh MaTepHalbl HA OCHOBE UX BEPHO ¢ ommOKaMu pemeHo owmrera

BBITIOJIHSTh MEPOIIPUSATHS 110 BEIOOPY
1 9 (HEeKTHBHOMY HUCIIOJIH30BAHUIO
MaTepHajoB, 000PYIOBaHHUS,
HUHCTPYMEHTOB, TEXHOJIOTMYECKOM
OCHACTKH, CPEJICTB JUATHOCTHKH,
ABTOMATH3AIIUH, aITOPUTMOB U
IporpamMM BeIOOpA M PACUETOB
apaMeTpOB TEXHOIOTHIECKUX
MPOLIECCOB ISl MX pealn3aluu

TEXHOJIOTHYECKUX M IKCTLTYyaTaIlMOHHBIX
CBOWMCTB ¢ 11e1bI0 UX 3(h(HEeKTUBHOTO
UCTIONIb30BAHHUS
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Tabmuma 5.3 — CooTBeTCTBHE HAOPAHHBIX OAJIJIOB M OLICHKH 33 MPOMEXKYTOUYHYIO aTTECTAIUIO

banibel 32 pOMEKYTOYHYIO aTTECTAINIO
Bamnnel 3a Texyuryro
% CyMMapHOE KOJTHYECTBO Bamnel 3a pemenue Ornenka
yCIIEBaEMOCTb — -
OannoB 3a71a4
0 6anoB 0...2 6annoB 0 6anoB «HEYIOBJIETBOPUTEIHHOY
13 6amoB 3 bamma He MeHee | Oamma «YIOBJIETBOPUTEIIHHOY
13 GayutoB 4...5 bamnoB He MeHee 2 0aioB «XOpOLIO»
13 Gamios 6 6anoB HE MeHee 2 6amios COTIITIHO

*) — KoUUeCcmeo 6ANI06 PACCHUMBIBACMCS 6 coomeemcmeuu ¢ maoauyet 5.1.;
**) — konunwecmeo 6aNN08 paccuumvléaemcs 6 coomeememauu ¢ mabauyetl 5.2.

5.2. OleHOYHbIE CPeCTBA AJIS1 KOHTPOJISI 0CBOEHMS A CIIUTITHHBI

5.2.1 TunoBble KOHTPOJIbHbIE 32JaHUSI UM MHbIE MATEPUAJIbI, HEOOXOAUMBbIE VISl OLEHKHU
3HAHMH, yMeHHWil, HABBIKOB M (WJH) ONbITA [eATEJHLHOCTH B XO0Jde TeKYIIero KOHTPOJIs
ycrneBaeMoOCTH

Jist TeKyIero KOHTPOJISl 3HAHWIA U YMEHHA CTYACHTOB 10 TUCIHUITIINHE TPOBOIUTCS KOMIUIEKCHAS
OLIEHKA, BKJIIOYAIOIIIAs:

BBINOJIHEHHE JTa00PaTOPHBIX paboT, 0(OPMIICHHE OTYETOB T10 JIAOOPATOPHBIM paboTam

BBINOJIHEHHUE MTPAKTUYECKHX 3a1aHull, 0OpMIIEHHE OTYETOB IO NPAKTUUYECKUM 3aHATHSM;

tectupoBanue B CZIO MOODLE no pa3nuyHeIM pa3zenam AUCHUIIIUHBL.

TunoBble TecTOBbIE 32 IaHUS I TEKYIIEr0 KOHTPOJIS
C ymenbliieHueM yncna (a3 B CUCTEME YHCIIO CTENeHe CBOOO/IbI CUCTEMBI
1) He u3MeHuTcs;
2) YMEHBILIUTCS;
3) BO3pacrerT;
4) Henb3s ONpPENIeIUTh.

JIj11 0THOKOMIIOHEHTHOH IBYX(a3HON CUCTEMBI IPU NIEpEMEHHbIX P U T:
1) C =2, GuBapuaHTHas CUCTEMA,
2) C =1, OuBapuaHTHas CUCTEMA,
3) C =1, MoHOBapuaHTHasl CUCTEMa;
4) C =2, uHBapHaHTHAas CUCTEMA.

C yBenuuenueM uucia a3 B CHCTEME YUCIIO cTeNeHel CBOOO b
1) He u3MeHuTCH;
2) yMEHBIINTCS;
3) Bo3pacrerT;
4) Henb3s ONpPENIeNUTh.

TBCp,Z[BIMI/I pacTBOpaMu ABJIAIOTCS CIIJIABbI:

A) Ag—Cu;

B) Cd-V,;

C) Cu — Ni;

D) Ag — Au;

E) Pb — Sh.

BapI/IaHTBI OTBCTA.

1) A, B, E; 2) B, E; 3) A, C; D; 4)C,D.
I/IHTepMeTaJ'IJ'II/IJIOM ABJIACTCA COCANHCHUC

1) CaCy; 2) LiH; 3) MgNiy; 4) Mg3B..




Marepuanbl, TONyYeHHBIC CIEKAHHEM CMeCed TMOPOIIKOB METalIOB W HEMETATUTHYECKHX
KOMITOHEHTOB, Ha3bIBAOTCS
1) cremnuramu;
2) KEpMeTaMH;
3) KOMITO3UTaMH;
4) KnaTpaTaMH.

CMech METaJIJIOB, UMEIOIAsl TEMIIEPATYPY IUIABJICHUS HIDKE TEMIICPATyphl IJIABICHUS OTICIBHBIX
€¢ KOMIIOHEHTOB, Ha3bIBACTCSI
1) kepmeToMm;
2) cuTamIoM;
3) UHTEpMETAITHAOM;
4) 3BTEKTHUKOM.

ODBTEKTUYECKUMU CILIABAMU SIBISIOTCS:
A) Mo - W,
B) Pb — Sn;
C) Mg — Ni;
D) Cd - Bi.
1) B, D; 2)C,D; 3) A B; 4) A, C.

[Ipn oxyaxaeHuu KHUJKOIO CIUIaBa, UMEIOUIEr0 MHOW COCTaB, YeM ABTEKTHKA, U3 HEro Oyxaer
BBIIETISITHCS B BUZE TBEPAOH (has3bl TOT METAJI, COJIep:KaHrue KOTOPOTO B CILJIaBe
1) HUKe ero cojep:kaHusl B IBTEKTUKE;
2) BBIIIE €r0 COJEPIKAHUS B IBTEKTHUKE;
3) paBHO €ro CoJepP>KaHUIO B SBTEKTHUKE;
4) Boimre 10 %.

Ha AuarpaMme IiaBKOCTH JIMHUSA JIMKBHUAYCA

1) AEF; 2) CD; 3) AEB; 4) BEF.

Kaxkue cranu Ha3bpIBatOTCS BBICOKOYTJIEPOUCTHIMU?
1) copgepxkamtue yriepona menee 0,3%;

2) comeprkaiue 1eMeHTHUT;

3) copepxantue yriaepoaa ot 0,3% no 0,7%;

4) conmeprkamntue yrieposa 6omee 0,7%;.

K kakoii katreropuu 1o kauecTsy OTHOCHTCS cTtanb Ctéen?
1) BRICOKOKaUY€CTBEHHOM!;

2) 0c0O0BBICOKOKAUYECTBEHHOMT;

3) Ka4eCTBCHHOI;

4) 0OBIKHOBEHHOTO KauecTBa
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N3penus kakoro TvIa MOTYT U3rOTaBIMBATLCA U3 cTalleld Mapok 65, 707
1) u3roraBnMBaeMbie TITYOOKOH BBITSHKKOM;

2) NpyXH1HBI, PECCOPBHI;

3) HEOTBETCTBEHHBIE AJIEMEHTHI CBAPHBIX KOHCTPYKLIUH;

4) ueMeHTUpyeMbIE U3JIENHSL.

Kxakoil rpynne marepuaioB oTHOCUTCS ciiiaB Mmapku AL[207
1) KOHCTPYKILIMOHHAS CTallb;

2) BBICOKOKAQUECTBEHHAs! KOHCTPYKIIMOHHAs CTallb;

3) aBTOMaTHas cTaib;

4) anmOMUHUEBBIN CIUIAB.

Kkakoil rpynne marepuanoB OTHOCUTCS ciiiaB Mapku Y 10A?

1) BBICOKOYTJIEpOIUCTAs CTANIb;

2) BBICOKOKAUECTBEHHAs YIJIEPOJUCTasi KOHCTPYKIIMOHHAS CTallb;
3) TUTAHOBBIH CIUIAB;

4) BBICOKOKAUECTBEHHAs YIJIEPOJUCTasi MHCTPYMEHTaJIbHAasl CTajlb.

3agaHus /151 BHINOJIHEHHS J1a00paTOpHBIX padoT

JlaboparopHas pabota Ne 2. Makpo- ¥ MHKPOCKOIHUYECKHUE METOJbl HUCCIEOBAHUS METAIIOB U
CILIaBOB.

Tlopsiooxk evinonnenuss pabomol

1. O3HaKOMbBTECH C TEOPETUUECKUMU CBEACHUSIMHU.

2. 3anumuTe B OTYET LeTdb paboOThl, KpaTKHE CBEICHUS M3 TEOpPUH (OTBETHl HAa KOHTPOIBLHBIC
BOIIPOCHI), 3aPUCYITE CXEMY CTAJIILHOT'O CIINTKA, 0003HAYUB €r0 KPUCTANINYECKUE 30HBI.

3. Ompenenute XapakTep M3JIOMOB MOIy4YE€HHBIX 00pa3IoB. 3apuCyiTe BUIbI U3I0MOB. JlaiiTe um
XapaKTEPUCTHKY.

4. PaccMmoTpuTe 1 3apucyiite oopasen Makpouuinda. YKakute oOHapyKeHHbIE 1e(DeKTHI.

5. M3yuute yCcTPOMCTBO METALIOTPaPUIeCKOro MHKPOCKONA W MPOCTEHIINE MPUEMbI pabOTHI C
HUM.

6. PaccMoTpuTe MUKpOIITU(BI B MUKPOCKOIT ¥ 3apUCYiTEe 0OHAPYKEHHBIC BKIIOUCHUSI.

7. 3apucyiiTe MUKPOCTPYKTYpY 00pa3IloB CTallu M YyTyHa.

Koumponwvnvie 6onpocwi

1. JlaiiTe omnpeneneHWe MAKPOCTPYKTYpHOMY aHaimu3y. UYUTo MO3BOJSIET  ONPENEIHTH
MaKpOCKOIIMYECKUI aHAJIN3 METAJJIOB U CIIJIaBOB?

2. Yro takoe Makpouutud? OnUImTe METOAbI €r0 00padOTKH.

3. OxapakTepusyiTe BUIbI H3JIOMOB.

4. YTo no3BOJIAET ONPENETUTh METO U3yUEHHUS U3TIOMOB?

5. OnuumTe cXeMmy CTpOeHUs CTalbHOro ciauTKa. [louemy npu 3aTBepeBaHNN CIUTKA 00pa3yroTCs
pa3Hble KPUCTAJUIMUECKUE 30HBI?

6. [laiiTe onpeneneHrue TepMUHAM «MUKPOCKOITMYECKUI aHAIN3Y», «MUKPOIILTA].

7. YUTO 1O3BOJISIET ONPEAETUTh MUKPOCKOITMYECKHUI aHAJIN3 METAJIJIOB U CILUIABOB?

JIaGoparopHas pabota Ne 5. 3yueHue cTpyKTyphl U CBOMCTB JISTUPOBAHHBIX CTaJei

Tlopsook evinonnenus pabomoi

1.MapkupoBka JerupoBaHHbIX cTayned. [lpuBenuTe 00O3HAYEHHE OCHOBHBIX JIETUPYIOIIUX
3JIEMEHTOB B COOTBETCTBUU CO CTaHJAPTHOW MAPKUPOBKOM.

2.Knaccugukanus JIerupoBaHHBIX CTaleil.

3.XapakTepruCcTHUKa OCHOBHBIX CTPYKTYPHBIX KJIACCOB CTaJIEH.

4 3apucyiiTe cxeMbl MHUKPOCTPYKTYp JIETUPOBAaHHBIX CTajlel C YKa3aHHEM MapoK CTajel,
CTPYKTYpPHOTO KJlacca, Ha3HaueHus (Tpu oOpasia).

5.Pacmm¢pyiite XuMHUECKUIl COCTaB TpeX MapoOK JETUPOBAHHBIX CTalell MO WMHAWBUAYAIBHOMY
3aJlaHuIO (TIPEUI0KEHHOM MPENo/iaBaTelIeM UK 110 COOCTBEHHOMY BBIOOPY).
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3anonHUTe TaOMHIy «XapaKTepUCTHKA CTaJICi
Mapxka ctanu Pacmndposka Knacc TBepaocTh Oco0ble cBoiicTBa ITpumenenue

Konmponvuvie 6onpocul

1. Yro takoe nerupoBanue cranu? Llenu neruposanus.

2. [lepeunicnuTe OCHOBHBIE JETHpYOIUE 100aBKH. KakoBO BiIMSHUE JIETHPYIONMX 3JIEMEHTOB Ha
CBOMCTBA cTanu?

3. B Kakux KOJHMYECTBaX COJEPXKATCA JICTUPYIOIIME JJIEMEHTHl B HHU3KOJETUPOBAHHBIX,
JIETHPOBAHHBIX M BEICOKOJIETHPOBAHHBIX CTAJISX?

4. Kak BiusieT OOJIBIIMHCTBO JISTUPYIOLIMX 3JIEMEHTOB Ha TEMIEpaTypy MEPIUTHOTO IPEBPAILCHHS
U coJlepKaHue yriiepoia B nepiaure?

5. B Buze kakux OCHOBHBIX (ha3 HAXOASTCS JICTHPYIOLINE 3JIEMEHTHI B CTAIH?

6. Kakue BaxkHeiimme (pakTopsl 00yCIaBIMBAIOT U3MEHEHHE CTPYKTYpPbI U CBOMCTB JIETUPOBAHHBIX
craneu?

7. Kak MapkupyroTCsl IerMpOBaHHbIE CTaIN?

8. Ilepeunciure 0COOEHHOCTH TEPMUYECKON 00pabOTKH JIETUPOBAHHBIX CTAIEH?

TunoBble 3aJaHUS IS IPAKTHYECKUX 3AHATHI
[Ipaktuueckass pabdora Nel. Knaccudukauus wmarepuanoB. Kpucramimyeckoe CTpoeHHE
MaTepHaoB.
3ananue. Tunsl kpuctamummueckux pemerok metawioB: OLK, 'K, I'TTY. IlpuBectu cxemaTuyHoe
M300paKeHue, JaTh OMUCAHKE, IEPEUYUCIIUTh METAIIIBI C COOTBETCTBYIOIUMHU PEIICTKAMHU.
3anonHute Tabnuiyy «XapakTepuCcTHKa KPUCTATUIMYECKUX PEIIETOK»

Pemerka KoopnunanuonHoe yuciio Basuc

OLIK

TLIK

Iy

Jlaiite ompenesieHus IOHATUSAM: IIEPUOJ PELIETKH, OHEPrus KPUCTAUIMYECKOW PEIIEeTKH,
KOOP/AMHAIIMOHHOE YUCII0, 0a3UC PELIETKH.
[IpakTuueckas padora Ne2 CBoiicTBa MaTepraioB

3anpanue. 11. 3anonnute Tabauny «OnpenenaeHne TBEPAOCTH
Croco0bl OINpCACJICHUA TBCPAOCTHU
1o bpunesmno 1o Bukkepcy o Poksenny

XapakTepuCTHKA

WNupenTop

O0603Ha4eHNe TBEPIOCTH
IIpumenenue
Henocratku
IIpenmymecTna

[TpakTryeckas pabora Ne3 OCHOBBI TEOpUH CILIABOB

3ananue. PaccMoTpure Ha ocHoBaHMM mpaBwia (a3 ['mb06ca OZHOKOMIOHEHTHYIO CHCTEMY C
Pa3IUYHBIM YUCIIOM (a3.

[IpakTuueckas padorta Ne 4 XKenezoyriepoaucTsie cTaau

3ananue. Kakoe mpeBpaiieHie MpoucxoauT B CIUIaBax B MPOIECCE:

A) oxyaxaeHust npu 1147° (;munaus ECF);

b) oxnaxxnenus (Harpesa) no auHuH ES;

B) oxnaxnaenus (Harpesa) mo auauM PQ);

I') oxnaxaenus (Harpesa) mo auauun CD$

JI) oxnaxzaenus (Harpesa) npu 727° (nurms PSK)?

Kak onpeznenuts coctaB M COOTHOIIEHUE (a3 B JTF0O0I TOUKE AUArPaMMBbl «KeNe30-1IeMEHTUT»?

5.2.2 TunoBbie KOHTPOJIbHbIE 32JaHUS MU HHbIE MaTePUAJIbl, HEOOXO0AUMBIE /IJIsl OLIEHKH 3HAHMIA,
YMEHUi1, HABbIKOB U (MJIM) ONBITA AeSITEJIbHOCTH B X0/1€ POMEKYTOYHOI aTTecTaAlMU
Bonpocsl k 3xk3ameny
1) 3amaum kypca. Kimaccudukanus TeXHUUECKHX MaTepHAaJIOB.
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2) Marepuanbl METaJUIMYECKUE, HEMETAUITMYECKUEe, KOMIO3UIMOHHBIC. [IpuopHuTeThl pycCKuX
yuenbix ILII.LAnocoBa u JI.K.UepHoBa B CO3MaHMM OCHOB HayKu O MeTajiax. MeToasl
HCCIIEI0OBaHUS MaTEPHAJIOB.

3) OcHOBHBIE CBONCTBAa METAJIIOB M METO/IbI UX U3YUCHHS.

4) ATOMHO-KPHUCTAJUIMYECKOE CTPOCHUE METAJUIOB. THITBI KPUCTAIIMYECKUX PELICTOK. AHH30TPOIHUS
MeTasuioB. [lonmumopdusm xenesa.

5) OcOOCHHOCTH CTPOCHHS pPEAIbHBIX METAUIMYSCKHX MaTeprajioB. [IpodHOCTH MeETaioB
U7€aIbHOI0 CTPOEHUS U PEAJIbHBIX METAIIOB.

6) TepMoaMHAMHYECKHE YCIOBUS KpUCTAUIM3aUUH. KpUBBIE OXJIQXKICHUS YHCTHIX METAJUIOB.
MexaHu3M U 3aKOHBI Ipoliecca KpUCTAJUIU3ALKH.

7) MoauduiupoBaHue Kak Crioco0d MOBBIIICHUS TPOYHOCTH METAILJIOB M CILIABOB.

8) Teopus craBos. IIpaBuiio das.

9) Teepable pacTBOPBI, XUMUYECKHE U MHTEPMETAIUINICCKUE COCAMHEHHS U pyTrHe (Basbl.

10) MeTobl HOCTPOCHUSI AUArPaMM COCTOSHHSL.

11) luarpamMma COCTOSIHUSI CILIABOB U3 JABYX KOMIIOHEHTOB C ITOJIHOW PACTBOPUMOCTHEO KOMIIOHEHTOB
B TBEPJIOM COCTOSIHUH. Pa30BbIe U CTPYKTYPHBIE JUArpaMMbl COCTOSIHHUS.

12) luarpaMma COCTOSIHMSI CIUIABOB M3 JIBYX KOMIIOHEHTOB C OTPaHUYEHHOH pPacTBOPHUMOCTBIO
KOMIIOHEHTOB B TBEP/IOM COCTOSIHUU C IBTEKTHMUECKUM IpeBpalieHneM. Da30Bble U CTPYKTYpHBIE
JyarpamMmbl COCTOSTHUSI.

13) lnarpaMma COCTOSIHHSI CIUIABOB K3 [ByX KOMIIOHCHTOB C OrPaHUYEHHOW PacTBOPHUMOCTBIO
KOMIIOHEHTOB B TBEPJOM COCTOSIHUM C TEPUTEKTHYECKUM IpeBpamieHuemM. PazoBble U
CTPYKTYpPHBIE AMAarpaMMbl COCTOSHUSI.

14) 3aBUCHMOCTB CBOMCTB CIIJIaBa OT CTPOCHUS M XUMHUYECKOTO COCTaBa.

15) Knaccudukanys CruiaBoB 0 TEXHOJIOTHYECKUM CBOMCTBAM.

16) CriocoObI TOJTydeHHUsI CIIJIABOB B PABHOBECHOM M HEPABHOBECHOM COCTOSIHUH.

17) Knaccudukanus sxefie30yriiepoauCThIX CIIIIABOB

18) XKene30 u ero CIuIaBsL.

19) da3oBbIe NpeBpalleHHs B KEIC30YTIIEPOIUCThIX CIuTaBax. Das3bl U CTPYKTYPHBIC COCTABIISIOLINE.

20) KpuBble oxiaxaeHus 1 aHaTN3 (a30BbIX MPEBPAIICHHIA.

21)Knaccubukanusi crajieid mo crnocodaM MeETauIyprH4ecKoro IpPOU3BOJICTBA, IO OCHOBHBIM
9KCILTYyaTallMOHHBIM U TEXHOJIOTMYECKUM CBOMCTBAM.

22) VriepoaucThie CTand. BhusHue yriepoja ¥ MOCTOSHHBIX MpPUMECel Ha CBOMCTBA CTaleil.
MapkupoBKa cTaiu.

23) VriiepoaucThie cTalid OOBIKHOBEHHOT'O KaYeCTBa M KaUueCTBEHHbIC.

24)JIucToBble YIIEPOMUCThIC CTATH IS XOJOIHOW IITAMIIOBKM M TJIYOOKOW BBITSOKKH. CTanm
MOBBIIIEHHON M BBICOKOI 00pabaThIBA€MOCTH pE3aHUEM.

25) CrabuiibHas muarpamma skeneso-yriepoa. Kiaccudukays 4yryHoB.

26) ®opMHpOBaHUE CTPYKTYphI YyTryHOB. BimsiHHE yrieposia, KpeMHHs M CKOPOCTH OXJIaXICHHS Ha
CTPYKTYpY UyT'YHOB.

27) CBoiicTBa M IPUMEHEHHE YYyT'YHOB. MapKUpPOBKa YyT'YHOB.

28) Kimaccudukaryst TEpMHUECKOW O0OpabOTKH MeTauUIMdecKuX MaTepuasioB. CBs3b  MEKIY
JrarpaMMaMM COCTOSIHUN M TepPMUYECKOH 00pabOTKOM.

29) ®a30BbIe TpeBpallleHHS IPU HATPEBE CTATH. MENKO3epHUCTBIC  KPYITHO3EPHUCThIC CTAJIH.

30) luarpaMMa  W30TEPMUYECKOr0 TMPEBpAllEeHHs ayCTeHHUTa 0pu  oxiaxaeHuu. Da3oBbie
MIPEBPALICHUS MPU OXJTAKICHHUH.

31)[IpeBpamieHusi MEPIUTHOTO TUIA M CBOWCTBA NPOJIYKTOB NpeBpalieHus. [IpeBpaieHus mpu
HEMpPEePHIBHOM OXJIAXICHUH.

32) MapTeHCUTHOE TIpeBpallieHre 1 ero 0co0eHHOCTH. KpuTndeckas cKopocTs oxJaxaeHus. Biusaue
yriepoaa Ha MapTEHCUTHOE MPEBpalLeHHE.

33) [IpeBpamieHus npu HarpeBe 3aKajJeHHOW cTanu. TeXHOIOTUS TePMUYECKOH 00pabOTKH CTaIH.

34) Orxur: mubdy3MOHHBIH W PEKPUCTAIUIN3AIMOHHBINA, TOIHBIN, HEMOJHBINA, HW30TEPMHUYCCKHIA,
cheponan3upyYIOLTHii.

35) Hopmanuzanus cranu. BiausHue HOpManu3aluu Ha CTPYKTYPY ¥ MEXaHHYECKHUE CBOMCTBA CTAJIH.

36) 3akanka ctanu. BelOop onTHMaBHBIX TEMIEpaTyp 3aKajdKd JOIBTEKTOMIHBIX U 3a9BTEKTOUIHBIX
CTaJIeH.

37) Bujibl ¥ Ha3HAUCHUE OTITyCKA.
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38) BeicokoTemriepaTypHasi 1 HU3KOTEMIIEpaTypHasi TepMOMEXaHHuecKas 00paboTKa.

39) Vipyras u miactuyeckast aehopmarus.

40) BriusiHue X0JIOHOM IIacTHYeCcKOi nedopManiy Ha CTPYKTYPY M CBOWCTBA CTalk. YTIPOYHECHUE
IIPU TUTACTHUUYECKON AedopMaru.

41) TexHu4ecKasi U TEOPETUUECKAs TPOYHOCTh METAJUTUIECKIX MATEPUAIIOB.

42)BnusHue HarpeBa Ha CTPYKTYpy H CBoWcTBa Ae(OPMHUPOBAaHHOIO MeTallla: BO3BpaT,
pEKpUCTAIUIM3ALMS.

43) ®akTopbl, BIUSIONINE HA pa3Mep 3epHa I10CIIe PEKPUCTAIUIN3AINH.

44) XonoaHas u ropsigast 00paboTKa JaBICHUEM.

45) XpymKoe U BSI3KOE pa3pyIlIeHuE.

46) JlerupoBaHHble cTany. BiMsHUE JIETHPYIOMIMX 3JIEMEHTOB Ha JHarpaMMy CTOSHHS JKelIe30-
LIEMEHTUT, CTPYKTYpPbI U (Da30Bble IPEBPALLCHUS B CTAJIH.

47)Knaccubukaiys JISTUPOBAaHHBIX CTalied 10 Ha3HAUYCHHIO U CTPyKType. MapkupoBka
JIETUPOBAHHBIX CTaJEH.

48) KOHCTPYKIIMOHHBIC JISTHPOBAHHBIC CTAJIU: LIEMEHTYEMBbIC, YIIydlllaeMble, PECCOPHO-TIPYKHUHHBIC,
HIAPUKOTIOAUIMITHUKOBBIE.

49) [Ipumepbl MPUMEHEHHSI MAPOK CTAJICH 1 KOHKPETHBIX JCTAJICH.

50) Jle(eKThI TETHPOBAHHBIX CTAJICH.

51) UncTpyMEHTANIbHBIE JICTUPOBAHHBIC CTAIIH.

52) Cranu as1st METAJUTOPEKYILUX U H3MEPUTEIbHBIX HHCTPYMEHTOB.

53) BeicTpopexyIiue CTajm.

54) be3Bonb(hpaMoBbIE TEIMIIOCTOUKHE CTAJIH.

55) [lITamMIioBBIE CTAIIH.

56) Tepabie cruiaBbl. CTalu | CILIaBbI C 0OCOOBIMU CBOWCTBAMH.

57) XKaporpouHble 1 )KapOCTONKHE CTAIH U CILJIABbI.

58) Kopp031OHHOCTONKHE U M3HOCOCTOMKUE CTAIN U CILIABBI.

59) CrinaBbl ¢ 0COOBIMH TEIIOBBIMH U YIIPYTHMHU CBOHCTBAMH.

60) MarauTHBbIC CIUIaBbl. DIIeKTpoMaTepHaibl. [[pOBOAHUKOBbIC METAIUTMICCKHE MATSPHUAIIBI.

61) CriiaBbl  BBICOKOTO 3JIEKTpOCONpoTHBiIeHUs. CTald M CIUIaBbl ¢ OCOOBIMH AJICKTPUYCCKUMHU
cBoiictBamu. [Ipumnoii.

62) [TonynpoBOAHUKOBBIC U 3JICKTPOU3OJISILIMOHHBIC MATCPHAIIBI.

63) L{BeTHBIE METAILITBI

64) ATIOMUHHIA U €TO CILTaBhI.

65) CruiaBbl antOMHHHUEBbIE ieopMEpyeMble 1 uTeiiHbie. CTpyKTypa, TepMo0oOpadoTKa, CBOICTRA.

66) Meb 1 ee CIiIaBbl.

67) JlaTyHu, UX JIETUPOBaHKE, AUATPAMMBI COCTOSIHHSI, CTPYKTYPbI, CBOCTBA.

68) bponsbl. ®a3oBble TpeBpalleHHS TPU 3aKaJKe W CTApEHHWH, CBOWCTBA, CTPYKTYPHL
AHTHQPUKIIMOHHBIE MaTEepHUAIbI.

69) Maruwii u ero crutaBbl. JIuTelinbie U 1e)OpMUPYEMBbIE CIIJIABBI MATHUSL.

70) Turan u ero craBel. Kiaccudukaius criaBoB. Tumnosas TepMooOpadoTKa.

71) Hemerayuindeckue KOHCTPYKIIMOHHBIE MaTepHaibl. X OCHOBHBIC OJKCIUTyaTal[HOHHBIC |
TEXHOJIOTMYECKHUE CBOMCTBA.

72) Knaccudukarist HeMeTalTi4ecKux MaTepuanoB. CTpoeHHEe MaKpOMOJIEKYI W HaJIMOJICKYIIIPHbIC
CTPYKTYPBbI OJIMMEPHBIX Ted. PU3NUECKUE COCTOSHUS MOJIMMepa.

73) Tepmorutactel. Tepmoanacroruiactsl. [lonuMepsl U peakTOIIACTBI, KAYYyK U PE3UHA.

74)Heopranndyeckoe  ctekio.  CTEKIOKpUCTAIMYECKME  MaTepuaibl.  KOHCTpYKIIMOHHBIC
KepaMU4eCKHe MaTepHaibl.

75) Yraepoauctsie u rpadutoBeie Matepuansl. CTpoeHHE, CBOWCTBA U IPHMEHEHUE.

76) BoslOKHHCTBIE, CIIOUCTBIC M AUCIIEPCHO-YIIPOYHEHHBIC KOMIIO3UThI. MaTepuaiibl Matpull. Bujibl u
MEXaHUYECKHE CBOMCTBA BOJIOKOH.

77) MexaHWYECKHE CBOMCTBA KOMITO3UITHOHHBIX MATCPHAIIOB.

78) Kommo3uinoHHele MaTepuaibl Ha MOJUMEPHBIX MaTpHIAX: CTEKJIOIJIACTHKH, OOPOBOJOKHUTEHI,
OpPraHOBOJIOKHUTBI, KapOOBOJOKHHUTHL. KOMIO3MIIMOHHBIE MaTepuanbl Ha METAJIMYECKHX
MaTpuax (0opoaTroOMUHUN U Jp.).

79) KoMmo3uIMoHHbIe MaTepHallbl HA MaTPUIAX U3 KEPAMHUKH, CUIIUKATHBIX CTEKOJI U YTIIEPOAUCTHIX
MaTepHaioB. [lepcrnekTHBBI pa3BUTHSI KOMIIO3UIIMOHHBIX MaTepHAIIOB.
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3agauu K IK3aMeHy

3anava 1. IloctpouTs KpuByIO OXJIakAaeHMs Ui ciuiaBa, conepskauiero 0,34%C, mo auarpamme
(«OKEJNIe30-LIEMEHTUT», OINpPENeNNUTh (a3bl U CTPYKTYpHBIE COCTABIIAIOUIME Ul Ka)XJOro MHTEpBana, a
TaK)K€ PacCYUTATh BAPUAHTHOCTD.

3amaua 2. BbeluepTuTe auarpaMMy CcoCTOSHHUS <«OKene30-LeMEHTHT»; yKaKuTe CTPYKTypHBbIE
COCTABIISIIOLIME BO BCEX O0OJACTAX JHAarpaMMbl; ONUINUTE BCE NPEBPALICHUS M TOCTPONTE KPUBYIO
oxJaxaeHus (mpumeHsist mpaBuwio ¢a3 ['mbbca) nns crmnasa, cogepxaiero 0,1%C. KakoBa cTpykrypa
3TOrO CIUIaBa PU KOMHATHOM TEMIIEpaType U KaK TaKOW CIlIaB Ha3bIBaeTCs?

3amaua 3. PacmmdpoBarh MapKu CIUIaBOB, OXapaKTepU30BaTh 00JacTh MX npuMeHenus: bpAXK9-
4J1, bpA’KH10-4-4, 9XC, XBI', BT 18.

3amaua 4. PacmmdpoBaTh Mapku CIUIaBOB, OXapaKkTepHU30BaThb OO0NACTh MX IMPUMEHEHMS:
12X18H12T, XH77TYO, bpA’XKH10-4-4, A20, BY 35.

3amaua 5. PacmmdpoBaTh MapKu CIUIaBOB, OXapaKTepH30BaTh 00jacTh ux npumeHeHus: AK 8,
MABS, 4J1, bpAXKH10-4-4, 9XC, XBI', BT 18, JIAX60-1-1.11IX 6.

3agaya 6. PacmmgpoBaTh Mapku CIUIaBOB, OXapaKkTepU30BaThb OO0NACTh MX IMPUMEHEHMS:
JIL23A6K3M12, BCt.4cn, MJIS, XHS5BMT®KIO, AC20XT'HM.

3amaua 7. PacmmdpoBarh MapKu CIUIaBOB, OXapaKTepu30BaTh 00JacTh X mpumeHenus: T30K4,
08X13, bpO3L7C5H1, A6, BMJI-1.

3agaua 8. 3aBoJly MOPYYEHO U3rOTOBUTH 3yOUaThle KoJieca CI0XKHON Gopmbl auamerpoM 50 MM U
BbicoTOM 100 MM, KOTOpbIE OJKHBI 00JIafaTh TBEPAOCThIO Ha nmoBepxHocTu He Huxke HRC 58-60, a B
cepAlleBUHE — TmpesenaoM npodyHocTd He Huke 400 MIla. 3aBog M3roTOBWII MEPBYIO MAPTHUIO 3yOUATHIX
KOJIEC W YIJIEPOJIUCTOM IEMEHTYeMOH CTajld, OJHAKO HEKOTOpble 3yO4arble KOJIEC MOIYyYMIIn
nedopmarnuio mpu 3akanke. [logodpars MapKy cTanu U peKOMEH/I0BAaTh PEKUM TEPMHUUECKON 00paboTKu
IocJie EMEHTAINK, YTOObl 00ECTIEUUTh NOMyYEHUE 3aJaHHBIX MEXaHUYECKUX CBOMCTB M YCTPaHUTh Opak
no naedopmanmu. YKazaTb MHUKPOCTPYKTYPY CTajdd B CEpJLEBMHE U IOBEPXHOCTHOM CJIO€ IOCIE
OKOHYATEJIbHOW 00paOOTKH M MPUYMHBI, BBI3BIBAIOIINE 1e(hOPMAIIHIO ITPH 3aKaJIKe.

3amaua 9. IloctpoiliTe KpHUBYIO OXJaXIEHUs Ul CIUlaBa ¢ coaep:kanuem yraepona 0,8% mo
IMarpaMMme <(OKele3a—ILeMEHTHT», ompeaenute (a3bl M CTPYKTYpPHBIE COCTABISIONIME JUIA KaXKIOTO
MHTEpBaJIa, a TAKXKE PacCUUTANTEe BAPHAHTHOCTh CUCTEMBI.

3anaga 10. IlocTpoiiTe KpuBYIO OXJaxJeHUs Ui cIlaBa c coaepxanHueMm yriepona 0,2% no
JMarpaMMe <oKele3a—LleMEHTUT», omnpenenuTe (a3bl M CTPYKTYpPHBIE COCTABISIOUIME Ul KaXKIOTro
MHTEpBaJla, a TAK)Ke pacCUYUTAlTe BAPHAHTHOCTh CUCTEMBI.

3amaga 11. IlocTpoiiTe KpHMBYIO OXJaXIeHHUs I CIUlaBa C coaepxkaHueMm yraepoaa 1,2% mo
UarpamMMe <OKele3a—LeMEHTUT», ompenenuTe (a3bl U CTPYKTYPHBIE COCTAaBISIOLIME MJIs KaKJIOTro
MHTEPBAJIA, a TAKKE PacCYMTANTE BApUAaHTHOCTh CUCTEMBI.

3anaga 12. IlocTpoiiTe KpuBYIO OXJaXIeHHUs Ui CIUlaBa C cojaepkaHueM yriaepoaa 2,2% 1o
JMarpaMMe <oKeJie3a—LIeMEHTUT», ompenenute (a3l U CTPYKTYpHBIE COCTABIISIOLIME JUIS KaXKIOro
MHTEpBaJla, a TAaK)Ke pacCUYUTalTe BAPHAHTHOCTh CUCTEMBI.

3amaga 13. IlocTpoiiTe KpHMBYIO OXJaXIeHHUs I CIUlaBa C coaepxkaHueMm yriaepoaa 4,2% mo
IUarpamMMme <oKele3a—LleMEHTUT», ompenenuTe (a3bl U CTPYKTYPHBIE COCTAaBISIOLIME MJI KaKJIOro
MHTEpBaJIa, a TAKXKe PacCYUTANTE BAPHAHTHOCTh CUCTEMBI.

3anaya 14. Onpenenure MeXaHWYECKHE CBOMCTB cTaiuu ¢ cojep:kaHueMm yriepona 0,35%. Kaxk
MapKHpoBaTh Takyto ctaib no 'OCT1050-887

3amava 15. Ompenenure MeXxaHWYECKHE CBOWCTB CTallM ¢ cozepikanueMm yriepoma 0,65%. Kak
MapKHpoBaTh Takyto ctaib no I'OCT1050-887

3anava 16. Jlyig cTanbHBIX U3/1EIUM ¢ TMHEWHBIM pazMepoM 10 MM BbIOpaTh pexxuM 3akaiku. Mapka
ctanu: a) Y8A; 0) V12A.

3anava 17. [l cTanbHBIX U3/1EIUM ¢ TMHEWHBIM pazMepoM 15 MM BbIOpaTh pexxuM 3akaiku. Mapka
cranu: a) 45; 0) 55.

3anayva 18. Iy cTanbHBIX U3/1€IUM ¢ TMHEWHBIM pazMepoM 10 MM BbIOpaTh pexxuM 3akaiku. Mapka
cranu: a) Y10A; 6) Y7A.

3anava 19. [l cTanbHBIX U3/EIUH ¢ TMHEWHBIM pa3MepoM 15 MM BbIOpaTh pexxuM 3akaiku. Mapka
cranu: a) 30; 0) 60.

3anaya 20. 3Be3J0YKM LEMHBIX IEpeaay HM3TOTOBIAIOT U3 cpeanHeyriaepoauctbix craned ['OCT
1050-88 u I'OCT 14959-79 ¢ noBepXxHOCTHON Wi 00BEMHOH 3akankoi 1o TBepaoctu 45...55 HRC, a
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TaKXe U3 [EMEHTYEMbIX CTajie H Ha riryouny 1...1,5Mm u 3akankoit 1o 55...60 HRC.Ha3znauuts cranp
JUIsl M3TOTOBJICHUS BTYJIKH: a) CPEIHEYIJIEpOAMCTas CTallb, 0) IleMeHTyemas cTanb. Pa3paborarh
TEXHOJIOTHIO YIIPOUYEHUSI 00pabOTKH.

5.3. [Ipoueaypa oueHMBaHUA pe3yJbTaTOB 00YYEeHH S 0 AUCHUIIIMHE

[Iponetypa onieHUBaHUS PE3yAbTATOB OOYYEHHUS MO AUCHUILTUHE «MarepuanoBeeHne» COCTOUT
U3 CIIEIYIOUIMX 3TAIOB:

1. Texymuii KOHTpOIb (ONMCAaHUE MTOKA3aTeNed U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OIIMCAHHE
IIKaJI OL[CHUBAHWS Ha dTalle TEeKyIIeil aTTecTaluy MpeICTaBIeHbl B Tadm. 5.1, 3ananus B 1. 5.2.1).

2. IIpomexxyTouHasi aTTecTaus (OMMCcaHUe MOKa3aTesell U KPUTEPHEB KOHTPOJIS YCIIEBAEMOCTH,
OIMCaHME LKA OLECHUBAHUSA Ha ATalle MPOMEKYTOUHOM aTTeCTalluy NpeAcTaBiIeHbl B Ta0i. 5.2, 3a1aHus
B 1. 5.2.2).

Hns snementoB komnereHiuid OIIK-4, TIK-1, TIK-2, IIK-16 d¢opMupyembix B paMkax
JAMCUUILTHHBI, IPUBOAUTCS MPOLIEAYpa OLICHKU Pe3yabTaToB 00y4eHus (Tadi. 5.3).
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Tabmuuer 5.4 — Ipouenypa, KpUTEPHH U METO/IbI OLICHUBAHUS PE3yIbTATOB O0YUECHUS

Kpurepun onieHnBaHus pe3yIbTaTOB

1 xpuTepuii — OTCYTCTBUE
YCBOEHHS
«HEYIOBJIETBOPUTEIILHO»

2 KpuTepHil — He TIOJIHOe
yCBOCHHE
«YJIOBJICTBOPUTEIBLHO

[Inanupyemble pe3yabTaThl 00ydeHUs

3 KpuTepuii — xoporiee
YCBOCHHE «XOPOLIO»

4 KpuTEpUi — OTIIMYHOE
YCBOEHUE «OTIHYHO

MeToabl OLICHUBAaHUS

OIIK — 4 criocoOHOCTBIO y4acTBOBAaTh B pa3pa60TKe 0606IHCHHI>IX BapHaHTOB PCIICHUA npo6neM, CBA3aHHBIX ¢ MAIIMHOCTPOUTECIIbHBIMU ITPOU3BOICTBAMU, BI)IGOpe

MPOTHO3UPYEMBIX TOCIEICTBUI PELICHNUS HA OCHOBE MX aHAJIN3a

OINTUMAJIbHBIX BApUAHTOB

3HaTh: OTCyTCTBHE YCBOCHHUS
BapUaHTHI PEIICHIUS MPOOJIEM, CBI3AHHBIX C SHaHUH
MAIITMHOCTPOUTEIBLHBIMHU ITPOU3BOJACTBAMH,

HeZ[OCTaTO‘IHO YBEPCHHO
IIOHUMACT U MOXET
0OBICHATH TIOJIy4YCHHBIC

Ha noctatouHo BBICOKOM
YPOBHE TIOHUMAET U MOXKET
OOBSACHATH MOTydIEHHbIE

OTIUYHO TOHUMAET U
MOXET OOBSICHATH
MOJTy4YCHHbIC 3HAHUS,

JlabopaTopHubie u
MIPaKTHIECKUE PaOOTHL
Hrorosoe

3HAHUS 3HaAHUS JIEMOHCTPUPYET TeCTHPOBAHHE
ONTUMAJIBHBIE BApUAHTHI MPOTHO3UPYEMBIX CaMOCTOSITEIBHYIO - OMIZ)K o
IMOCJICACTBUM PCIICHUA Ha OCHOBE UX aHaIu3a MO3HABATCIbHYIO p Y

JIEeATEILHOCTD arrecraius
YMeTh: He nemoncrpupyer He yBepenno JlocTaTouyHO YBEpEHHO OtiuyHO JlabopaTopHubie u

YMEHHS JEMOHCTPUPYET yMEHHUS

y4acTBOBATh B pa3paboTKe 0000MEHHBIX
BapUaHTOB PEIICHUS MPOOIJIEM, CBSI3aHHBIX C

JIEMOHCTPUPYET yMECHUS

JIEMOHCTPUPYET YMECHUS

MPaKTHIEeCKUEe PaOOTHL
Hrorosoe

MalTuHOCTPOUTEILHBIMU TIPOU3BOJICTBAMHU, TCCTUPOBAHNC
BBIOOPE ONTUMAJILHBIX BAPUAHTOB TIpomexyrouHas
o arTecTanus

MIPOTHO3UPYEMBIX ITOCICACTBUH PEIICHUS Ha
OCHOBC HX aHaJIn3a
Buanern: He nemonctpupyer He yBepenHo 0CTaTOYHO YBEPEHHO OTIH4HO JlaGopaTopHbIE u

A pupy yBep yBep parop
HaBbIKaMU pa3paboTKK 0000IEHHBIX BAPHAHTOB HABBIKH ACMOHCTPUPYCT HABBIKA ACMOHCTPUPYET HABLIKA ACMOHCTPUPYET MIPaKTUYECKHE PaOOTHI.
perieHust mpooIeM, CBSI3aHHBIX C CamOCTOATEIILHBIC Hrorosoe
MAaIIMHOCTPOUTEIBHBIMHU ITPOM3BOACTBAMH, BEIOOPE HaBBIKH TECTUPOBAaHUE
OITUMAJIbHBIX BADUAHTOB IIPOTHO3UPYEMBIX IIpomexxyrounas
NOCJEICTBUH PEIICHUS] Ha OCHOBE UX aHalu3a arTecTanus

MK — 1 ciocOOHOCTBIO MPUMCHATH CII0COOBI pauOHAJIBHOT'O UCTIOJIb30BAHUA HCO6XOI[I/IMI>IX BHUAOB PECYpPCOB B MAIIMHOCTPOUTCIbHBIX IPONU3BOJACTBAX, BBI6I/IpaTb OCHOBHBIC 1
BCIIOMOT'aTCJIbHBIC MAaTCPUAJIbI JJISI U3TOTOBJICHUA UX PI3Z[€J'IHﬁ, CII0COOBI pcajin3ay OCHOBHBIX TEXHOJOTMYCCKUX IMMPOUECCOB, AHATUTUYCCKUEC U YHUCIICHHBIC MCTO/AbI IIPU pa3pa60TKe ux
OKOJIOT'MYCCKH YHUCTHIX MAIIMHOCTPOUTCIIbHBIX TEXHOJIOTHI

MAaTEMAaTHYCCKUX MOHGHGﬁ, a TaK)XXC COBPEMCEHHBIC METO/IbI paSpa6OTKI/I MaJIOOTXOJHBIX, 9Heproc6eperalou_u/1x n

3HATDB: OTCyTCTBHUE YCBOCHUS HenocratouHo yBepeHHO
CIIOCOOBI PAIMOHAIIBHOTO MCIIOJIb30BaHUS 3HAHMH TOHUMAET N MOXKET
HEOOXOIMMBIX BHIOB PECYPCOB B gg::s:m’ MOy CHHbIC
MAalIMHOCTPOUTEIbHBIX IPOU3BOACTBAX,

BEIOMpAaTh OCHOBHBIC U BCTIOMOTATEIILHBIC
MaTepuallbl JJisl U3rOTOBJICHUS UX U3JIETTUH,
TaK)Ke COBPEMEHHBIE METOBI Pa3paboTKu
MaJIOOTXOJTHBIX, SHEProcOepEraomux u
3KOJIOTUYECKH YUCTBIX MALIMHOCTPOUTEIBHBIX
TEXHOJIOTUI

Ha nocratouHo BEICOKOM
YPOBHE MIOHUMAET U MOXKET
OG”I)HCHS[TI: l'[OJ'ly‘-leHHbIe
3HAHUA

OTIUMYHO TOHUMAET U
MOXET OOBSACHATE
TIOJTy4YEHHBIC 3HAHMS,
JIEMOHCTPUPYET
CaMOCTOSITEHHYIO
MO3HABATEIHbHYIO
JIEATENEHOCTD

JlabopaTopHbie u
MIPaKTUYECKHE PAOOTHI.
Hrorosoe
TECTUPOBAHHE
IIpomerxyTouHas
aTTecTanus




YMeTh: He nemoncrpupyer He yBepenno JloctaTouyHO yBEpEHHO OTau4YHO J'[a6opaTopHHe u
BBEIOMPATh CIIOCOOBI PAIMOHAITHLHOTO UCTIOIB30BAHUS yMEHUA ACMOHCTPUPYCT YyMCHHUA JAEMOHCTPUPYCT yMCHUA ACMOHCTPUPYCT YyMEHUS | mpaKTHYECKHE paOOTHI.
HEOOXOIMMBIX BHIIOB PECYpPCOB B Hrorosoe
MAaIIMHOCTPOUTEIBHBIX IPOU3BOICTBAX, OCHOBHBIE K TECTHPOBAHUE
BCIIOMOTaTEJIbHBIE MATEPUAIIBI 111 U3TOTOBJICHUS UX [IpomexxyTounas
W3IEIHNH, CTIOCOOBI peann3aiuil OCHOBHBIX aTTeCTalus
TEXHOJIOTHYECKUX IPOLIECCOB, COBPEMEHHBIE METObI

pa3pabOTKK MaIOOTXOTHBIX, YHEPTOCOCPETraAtOIIIX

3KOJIOTMUECKHU YHCTHIX MAIIMHOCTPOUTENbHBIX

TEXHOJIOTHUI

Baagerb: He nemoncrpupyer He yBepenno JlocTaToyHO yBEepeHHO OTnnyHO JlabopaTopHsie u
Hagpikamu BbIOOpa paliMoOHaIBLHOTO UCIIOIB30BaHHMS HaBBIKH ACMOHCTPUPYCT HABBIKA ACMOHCTPUPYET HABLIKK ACMOHCTPUPYET MpaKkTHYeCKUe padoThI.
HEOOXONMBIX BHIOB PECYPCOB B CAMOCTOATEIEHEIC Utorosoe
MAaIIMHOCTPOUTEIBHBIX MPOU3BOICTBAX, OCHOBHBIE U HaBBIKH TECTHPOBAHUE
BCIIOMOTaTEJIbHBIE MATEPUAIIBI 111 U3TOTOBJICHUS UX [IpomexxyTounas
W3IETH, CIOCOOBI peann3aliil OCHOBHBIX aTTeCcTalus

TEXHOJIOTHYECKUX MPOIIECCOB, aHATUTHICCKIE U
YHCIICHHBIE METOMBI TIPH Pa3padOTKe UX
MaTeMaTHUECKUX MOJIENIEeH, a TAKKe COBPEMEHHBIE
METOBI pa3pabOTKU MalOOTXOTHBIX,
JHEProcOepEraroIIuX U SKOJIOTUICCKH YUCTHIX
MaIIHHOCTPOUTENbHBIX TEXHOJIOTHI

MK — 2 ciocoOHOCTBIO UCIIONIB30BaTh METOJBI CTAHAAPTHBIX HCIBITAHUHA MO ONpEAEICHHI0 (U3UKO-MEXaHUUECKHX CBOWCTB M TEXHOJOTMYECKUX IOKa3areiei

MAIIUMHOCTPOUTEIbHBIX H3}1€HHﬁ, CTaHJAPTHBIC MCTOJIbI UX MMPOCKTUPOBAHUA, NPOTrPECCUBHBIC MCTO/IbI OKCILTTyaTallluu I/I3)1€JIHﬁ

MaTepuaioB U IOTOBBIX

3uarhb:

OTCyTCTBHE YCBOCHUS

OTINYHO TOHUMAET K

HenocraTouno ysepenHo Ha mocrato4no BBICOKOM Jlaboparopubie u
METO/IbI CTAHIAPTHBIX UCOBITAHUM TTO 3HaHUU IIOHUMAET U MOXKET YpOBHE TIOHIMAET U MOXKET | MOKET OOBICHATH NPaKTUYECKUE PaOOTHI.
~ O0OBSCHATH TIOJTy4YCHHBIC O0OBSCHATH TTOJTy4YCHHBIC TIOJTY4CHHBIC 3HAHUA, HUTtoroBoe
oTnpeAeNeHII0 PU3NKO-MEXaHUIECKUX CBOMCTB U
o 3HaHHS 3HAHUS JIEMOHCTPHUPYET TecTHpOBaHHE
TEXHOJIOTMYECKHUX ITOKa3aTeJICH MaTepPHaIoB 1 CAMOCTOSTENBHYIO boMeRY oM
TOTOBBIX MAIIMHOCTPOUTEIIBHBIX U3ICINH, NI03HABATENLHYIO P y
JCATCIIBHOCTD arrecTanms
YMmerhb: He nemoncrpupyer He yBepenno JlocTaTouyHO yBEpEHHO OTnaHO Jlaboparopubie u
UCIIOJIb30BaTh METOIbI CTAHIAPTHBIX UCOBITAHUI YMEHUS JIEMOHCTPUPYET YMEHHUS JEMOHCTPHUPYET YMEHUS JIEMOHCTPHUPYET YMEHUS NpPaKTUYECKUE PaOOTHI.
0 OTpeeNeHHIO (PU3NKO-MEXaHMUECKHX CBOIMCTB Hrorosoe
Y TEXHOJIOTMYECKUX M0KA3aTEIeH MaTepUaJIoB U TECTUPOBaHUE
FOTOBBIX MAIMHOCTPOUTENBHBIX M3/IEHI IIpomexyroamas
aTTecTanus
Baagern: He nemoHcTpupyet He yBepeHHO JlocTaTouHO yBEpEHHO OTaU4YHO Ha60paT0prIe u
HaBBIKAMH HMCIIOJIb30BaHUS METOJIOB CTaHJaPTHBIX HABBIKH ACMOHCTPUPYCT HABLIKK ACMOHCTPUPYET HABLIKK ACMOHCTPHUPYET MpaKTHYeCKHe padoThI.
CaMOCTOSATECIIbHBIC

HCIBITAHUH I10 OIPCACIICHUIO (I)I/I3I/IKO-M€X3HI/I‘JCCKI/IX
CBOCTB M TEXHOJIOTHYECKHUX ITOKa3aTeIe MaTepuaioB
1 I'OTOBBIX MAIITMHOCTPOUTEIILHBIX I/ISJIGJ'II/Iﬁ

HaBBIKH

Hrorosoe
TECTUPOBAaHUE
IIpomexxyrouHas
aTTeCTaIys
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IIK — 16 ciocoOHOCTBIO OCBAaMBATh HA MPAKTHKE M COBEPIICHCTBOBATH TEXHOJOTHH, CUCTEMbI M CPEACTBA MAIIMHOCTPOUTENILHBIX POU3BOJICTB, YYaCTBOBATh B pa3pabOTKe M BHEAPECHUH
ONTUMANIFHBIX TEXHOJOTHH HW3TOTOBJICHHUS MAIIMHOCTPOWTENBHBIX H3AEIHHA, BBIOMHATH MEPONPHATHS TO BBIOOPY M A (GEKTUBHOMY WCIIONB30BAaHHIO MaTepHanoB, 000OpyIOBaHUS,
WHCTPYMEHTOB, TEXHOJOTUYECKOH OCHACTKH, CPEICTB TUATHOCTHKH, aBTOMATH3AIlNH, aJTOPUTMOB M IPOTPaMM BEIOOpa M pacueToB MapaMEeTPOB TEXHOJOTHMYECKUX IMPOIECCOB IS UX

peanuzauu

3HaTh:
MEPOIPUATHS TI0 BEIOOPY U 3P eKTHBHOMY
UCTIOJIb30BaHUIO MATEPHAJIOB, UX

OTcyTCTBHE YCBOCHUS
3HaHUU

Henocratouno yBepeHHO
MIOHUMAET U MOXKET
O0OBSACHATH MOTyYCHHEIE

Ha J0CTAaTOYHO BBICOKOM
YPOBHC ITOHUMACT U MOKET
0OBSCHATH TOJIYUYCHHBIC

OTINYHO TOHUMAET U
MOXET OOBSICHATE
MOJTYYCHHBIC 3HAHHUS,

JlabopaTopHubie u
MIPaKTHIECKUE PaOOTHL
Hrorosoe

. 3HaHHA 3HAHM ACMOHCTPUPYET TECTUPOBAHUE
TCXHOJIOTMYCCKUEC U SKCILTYyaTallUOHHBIC CBOUCTBA CaMOCTOATCIIbHYIO II 0M2>K ouHas
TMO3HABATEJIBHYIO p yT
JCATCIIBHOCTD arrecraius
VMmerh: He neMoHcTpUpyer He yBepenno JlocTaTouyHO yBEpEHHO OtiugyHO JlabopaTopHubie Hu

BBIOMpATh MaTepHajbl HA OCHOBE MX
TEXHOJIOTMUYECKUX U IKCIUTyaTallMOHHBIX CBOWCTB

YMEHUS

JEMOHCTPUPYET YMECHHUS

JIEMOHCTPUPYET yMEHHUS

JIEMOHCTPUPYET yMEHHUS

MIPaKTUIECKUE PaOOTHL
Hrorosoe

¢ 11eJbI0 UX 3((EKTUBHOTO UCIIOJIL30BaHUS TEeCTHPOBAHME
IIpomesxyTouHas
aTTeCcTalusa

Baagers: He nemoncrpupyer He yBepenno JlocTaTouHO yBEpeHHO OTtan4HO JlaGopaTtopHbie "

HaBBIKAMH BBIOOPA MaTEPUAJIOB Ha OCHOBE UX HaBBIKI ACMOHCTPUPYET HABbIKH ACMOHCTPUPYCT HABBIKH ACMOHCTPUPYET MIPaKTUYECKHUE PaOOTHI.

TEXHOJIOTUYECKUX M IKCILTyaTal[AOHHBIX CBOMCTB ;i“};‘;i;o’”em’m"e Hrtorosoe

¢ 1eNbI0 UX 3((EKTUBHOTO UCITOE30BAHUS TECTHPOBAHME
[IpomexxyTounas
arTecranus
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6. YYEBHO-METOAWYECKOE OBECIIEYEHHUE JUCHOHUIIJINHDbI

6.1 OcHOBHas JiMTEpaTypa

6.1.1 boroayxoB C.H. MarepuajoBeaenue [DIeKTpoHHBIH pecypc]: yuebHoe mocodue/ C.H.
BoronyxoB [u ap.].— DnekTpoH. TekcToBbie naHHble.— OpeHOypr: OpeHOyprckuil Tocy1apcTBEHHBIH YHUBEPCHUTET,
3bC ACB, 2013.— 198 c¢.— Pexxum gocrtyma: http://www.iprbookshop.ru/30061.— D5C «IPRbooks».

6.1.2 ByciaaeBa E.M. MaTtepuasnoBenenue [ DJIeKTpOHHBIN pecypc]: yuebHoe mocobue/ bycimaea
E.M.— DnektpoH. TekctoBble nanubie.— CaparoB: Au [Iu Op Menma, 2012.— 148 c.— Pexum nmoctyma:
http://www.iprbookshop.ru/735.— 9B6C «IPRbooks».

6.1.3 Yuapam /. Kannaucrep. MarepuanoBenenue. OT TEXHOJIOTHH K NpPUMEHEHHIO. MeTtambl,
KepaMHKa, MoIMMepbI [ DJIeKTpoHHEIHN pecype]: yueonuk/ Yunbsam . Kammucrep, Josun k. PerBuu— DnekTpoH.
tekcToBbie ganHbie.— CI10.: Hayunbie ocHoBBI U TexHoM0THH, 2011.— 896 €.— DBC «IPRbooks».

6.1.4 Boroayxos C.M. MaTepuanoBegeHHe H TEXHOJOIHYeCKHe MpoUecChl B MAIIMHOCTPOEHUM:
Yuebnoe nocobue / C. U. boroxyxos, IIpockypun A.[l., Cyneiimanos P.M., Cxuptianze A.I. ; [log pen. C.H.
Boroayxoga.- Crapsiit Ockom: THT, 2015 — 560c.

6.2 lonosiIHMTE/IbHAA JIMTEpaTypa

6.2.1 IlopucTble MpoOHUIIAeMble MaTepHaJbl. TexHoJorum W H3AeJus HA UX ocHOBe = Porous
permeable materials. Technologies and products thereof [DnexkTpoHHBI# pecypc]: wmarepuainbl 5-To
MexnynapoaHoro cummnosuyma (Munck, 30-31 okrt. 2014 r1.)/ C.M. A3zapoB [u 1p.].— DJEKTPOH. TEKCTOBBIC
naHHble.— MuHck: benopycckas Hayka, 2014.— 363 ¢.— Pexxum poctyna: http://www.iprbookshop.ru/29588.—
9BC «IPRbooksy.

6.2.2 TexHOJOTMH KOHCTPYKIMOHHBIX HAHOCTPYKTYPHBIX MaTePHATOB H MOKPBITHH [DIEKTPOHHBIN
pecypc]: monorpadus/ I1.A. Butsase [u 1p.].— DJNEKTPOH. TEKCTOBbIC NaHHbIe.— MuHCK: benopycckas Hayka,
2011.— 283 c.— Pesxum gocryma: http://www.iprbookshop.ru/12322.— 5BC «IPRbooks.

6.2.3 MarepuanoBenenue. TexHOT0rHs KOHCTPYKIMOHHBIX MaTepuaioB : YueOHoe mocobue / Ilox
pen. B.C. Uepenuuuenko. - 5-¢ uzn., crep. ; Honmymeno YMO. - M. : Omera-JI, 2009. - 752 c.

6.2.4 T'apéep M.E. MH3HococToiikue Oesible 4YYryHbl: CBOICTBAa, CTPYKTYpa, TeXHOJIOTHS,
skcmiyaranus. - M.: MammnocTtpoenue, 2010 - 280 c.

6.2.5 I[pakTuKyM N0 MaTepHAJIOBEAEHUIO [DJIEKTPOHHBIA pecypc]: ydueOHOe mmocoOme Mo Kypey

«MarepuanoBeieHUe» AN CTYACHTOB JHEBHOW (opmbl o0yueHus crneuuansHocTei 151001 — TexHOMmoOTrHs
MamuHocTpoeHus, 151003 — MHCTpyMEHTaJ bHbIE CHUCTEMBl MAIIMHOCTPOUTENBHBIX Mpou3BoAcTB, 151701.65 —
MPOEKTHUPOBAHUE TEXHOJIOTUYECKUX MAIIMH W KomIiule/ — OJEeKTPOH. TEeKCTOBBbIE JaHHble.— benropon:

Benroponackwuii rocyaapcTBeHHBIN TexHONorudeckuii yaueepcuret um. B.I'. Illyxosa, 36C ACB, 2011.— 121 c.—
Pexum nocryna: http://www.iprbookshop.ru/28384.— DBC «IPRbooks».

6.2.6 UrnatbeB J[I.A. MartepuanoBenenue: aadopaTtopubiii mpaktukym. JI.A. HrHatses;
Hwuxeropon. roc. texu. yu-t um. P.E. Anekceena.- Huxuuit Hosropon, 2014. - 87 c.

6.2.7 UrnatbeB /I.A. MatepuasioBenenune. Teopus. 3ananus. [Ipumepsl : YueOHoe nocodue / JI. A.
Urnartses. - Apzamac : AIIM HI'TVY, 2009. - 129 c.

6.3 METOAI/I‘ICCKI/IG YKa3aHHdA, PpEeKOMEHAaluu H JApyrue MaTepHasibl K
3aHATHUAM

6.3.1. Meroauueckue yKazaHUsl K NPAKTHUECKUM paboTaM 1o [ucuuiuinHe «MarepuaaoBeaeHuey.
PexomennoBanbl 3acenanuem kadenpel «Texnomorms wmammHocTpoeHus»» AIIM HI'TY, nporokom Ne3 ot
20.04.2018r. http://www.apingtu.edu.ru/index.php/component/k2 /item/671-advert1.

6.3.2. MeToaudeckue YyKa3aHUS K JIa0OpaTOpHBIM paboTaM 1O AWCHHUIUINHE «MarepuanoBeIeHUe.
PexomenznoBanbl 3acenanuem kadenpel «Texnomorms wmammHocTpoeHust» AIIM HI'TY, mporokom Ne3 ot
20.04.2018r. http://www.apingtu.edu.ru/index.php/component/k2 /item/671-advertl.

6.3.3. Meronnyeckne peKOMEHIAMM TI0 OpraHW3alMyd ayJWTOPHOW paboThl MO IUCIUILINHE
«MarepuanoBenenue». PexomennoBanbl 3acenanneM kadenpsl «TexHonorus mammuoctpoenus» AIIM HITY,
nporokoist Ne3 ot 20.04.2018r.http://www.apingtu.edu.ru/index.php/component/k2 /item/671-advert1.

6.3.4. Meroauueckre yKazaHWs W 3aJaHUs K CaMOCTOSTENbHOM paboTe TO  JIUCIMIUIMHE
«MartepuanoBenenne». PekomenmoBansl 3acenanneM kadenpsl «Texnomorusi mammuocTpoeHmsn» AIIM HITY,
nporokost Ne3 ot 20.04.2018r. nmpotokon Ne3 ot 20.04.2018r. http://www.apingtu.edu.ru/index.php/component/k2
litem/671-advertl
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7. ”H®OPMALMOHHOE OBECIIEYEHHUE JUCIHUIIJIMHDbI

7.1 Ilepeyenr pecypcoB  HH(POPMAIMOHHO-TEICKOMMYHMKAUMOHHON  CeTH
«MHTEpHET», HEOOXOAMMBIX /IVIS OCBOCHHS AUCHHUILINHBI (MOLYJIs1), BKJIIOYasi JJICKTPOHHbIE
0n0MoTEeYHbIe 1 HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMbI

7.1.1 DnexkTpoHHO-OMONMMoOTEeYHass cucrema wuzgarenscrBa «IPRbooks». Pexum mocryma:
www.iprbookshop.ru.

7.1.2 Caiir xomnanuun «MHTepmex». [DnexkrtpoHHslid pecypc]. — Pexum pocryna:
http://www.intermech.ru
7.1.3 Caiir xommanuu  «Autodesk». [Dnekrponnsii  pecypc]. — Pexum  gocryna:

http://www.autodesk.ru

7.2 IlepedyeHb JIMIEH3WOHHOTO M CBOGOAHO  PacCHPOCTPAHSIEMOTO
NpPOrpaMMHOro oGecrne4yeHHs, B TOM 4YHCJIe OTe4YeCTBEHHOT0 MpPOM3BOJACTBA
HE06X0AUMOro A/ OCBOEHMS AUCIMIIUHbI

He HCIIOJIB3YCTCA.

8. OBPA30BATEJ/IbHBIE PECYPCbI AJI1 UHBAJINA0B U JINL] C OB3

B rtabmume 8.1 ykasaH mepeyeHb OOpA30BATENBHBIX PECYPCOB, HMMEIOHMIMX  (HOPMBI,
alaliTHPOBAHHBIC K OTPAaHUYCHUSIM 370POBbsI, a TAKXKE CBEACHUS O HATMYHU CHCIHAIBHBIX TEXHUYECKUX
CpCaACTB 06yquH$I KOJUICKTUBHOI'O U UHAWBUAYAJIBHOI'O IMOJIb30BaHUS.

Tabnuma 8.1 — O6pa3oBaTeNbHBIC PECYPCHI 11 HHBATUIO0B | Jinll ¢ OB3

[lepeuenp 00pa3oBaTENBHBIX PECYPCOB, CBeieHUsI 0 HAIMYHMHU CTIEIUANTBHBIX TEXHHYECKIX
IPUCIIOCOOIEHHBIX JJIS1 UCTIOJIb30BaHUS cpeAcTB 00yueHUs KOJUIEKTUBHOTO M MHMBHIyaIbHOIO
nHBaMaaMu u auramu ¢ OB3 I10JIL30BAHUA
crienManbHOe MOOUIIbHOE MTPUIIOKEHHE - CUHTE3aTop
3BC "IPRbooks" peun, KOTOPbI BOCIPOU3BOAUT TEKCThI KHUT U MEHIO
HaBUTallUH

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJAUMOE /i
OCYLIECTBJIEHHUA OBPA3OBATEJIBHOTI'O ITPOLLECCA IO JUCUUIIVJIMHE
(MOAYJII0)

Y4eOHble ayauTOpUU Ui TPOBEACHMS 3aHATUNH 1O JUCHUIUIMHE (MOJIYJIIO), OCHAILEHBI
000pYyZI0BaHUEM U TEXHUUECKUMU CPEJICTBAMH OOyUECHHS.

B tabnuue 9.1 nepeuriciensr:

- yueOHble ayJUTOPUU JJsl MPOBEACHUS YUEOHBIX 3aHATHH, OCHAIlEHHble OO0OpYIOBAHHEM U
TEXHUYECKUMHU CPeICTBaMU OOyUEHUS;

- IOMELIEHUS I CaMOCTOSITENbHOIN pabOThl 00yUaIOIIUXCsl, KOTOPBIE OCHAIIEHBI KOMIIBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBbIO MOJKIIOUEHUs K ceTu «VHTepHeT» U oOecriedyeHHeM JOCTylla B
3JIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBarenbHyto cpeny AIIM HI'TY.
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10. Tabmmumma 9.1 — OcHaIEHHOCTh Ay TUTOPUIA U TIOMEIIIEHUH TSI IIPOBEICHUS 3aHATUN U
CaMOCTOHTeHBHOﬁ pa6OTLI CTYI[CHTOB 10 JUCIIUITJINHEC

HanmenoBanue ayautopuii u
IIOMEIICHUN I IPOBEACHUS 3aHATHI U
CaMOCTOSITEJIbHONU pabOTEhI

OCHaIIeHHOCTh ayAUTOPUI U MTOMEILEHHUH JJ1s1 TPOBEACHUS
3aHATUN U CAaMOCTOSITENILHON paboThI

Mpe3eHTallOHHAs TEeXHUKA (mpoexTop, JKpaH,
KOMITBIOTEP/HOYTOYK); KOMILJIEKT 3IEKTPOHHBIX
MPE3CHTAINI/CITaii/I0B; Tepmockan  2M,  MHKpOCKOI
«JIabomet2», Tepmomep TIAM-3, Ileur mydenbnas 1200,
KOMITBIOTEP c YCTaHOBJICHHBIM POrPaMMHBIM
obecrieuenneM «Tepmockan 1.1», EVS Cap 3.1, TIM-3 1.0.

112 - JlabGopaTopus
"Marepuanosenenue”
r. Ap3zamac, yin. Kairnuna, nom 19

TBepaoMepamu  bpunemis, Poksena, Bukepca, mnedamu

08 — Jlaboparopus TUTEIBHBIME U My(elIbHBIMH, KOHpPOM,  Ipeccamu
MEXaHUYECKUE U THIPaBINYECKUE

316 - KaGunet caMOnoAroToBKH pabouux MecT cTyaeHTa — 26 mrT;

CTY/ICHTOB [1K, ¢ Beixo0M Ha TeneBu3op LG - 1 mT.

r. Ap3amac, yn. Kanununa, tom 19 IIK ¢ noaxiIro4eHreM K MUHTEPHETY -SIIT.

11. METOANYECKHE PEKOMEHAALWHU OBYYAIOLIUMCA 110 OCBOEHHIO
AUCOUIVIMHBI (MOAYJIA)

10.1 O6mue MeTOAUYECKHE PEKOMEHJALUHU AJIA O0YyYAKIIUXCS MO OCBOEHUIO
AUCLMIIMHBI, 06pa3oBaTe/ibHbIe TEXHOJOTHUU

JucuuminHa peanu3yercsl MOCPEeICTBOM IPOBEACHUS KOHTAaKTHOW paboThl ¢ OOydarolMMUCS
(BKJIIOUAs MPOBEJCHUE TEKYILEro KOHTPOJI YCIEBAEMOCTH), CAMOCTOSATENILHOM paboThl o0ydaromuxcs 1
IIPOMEKYTOUYHOM aTTECTALUU.

KoHnrakTHas paboTa NpoOBOAWUTCS B AayAUTOPHOM M BHEAyIUTOPHOH Qopme, a Takxke B
ANEKTPOHHOU HH(pOpMAMOHHO-00pa3oBaTebHON cpene wmHCTUTyTa (mainee — OWMOC). B ciydgae
IIPOBE/ICHUS] YacTU KOHTaKkTHOW paboTsl mo aucuuiuinHe B OMOC (B cOOTBETCTBMM C PaCHUCAHUEM
y4eOHBIX 3aHATHUH), TPYAOEMKOCTh KOHTaKTHOU padota B DMIOC 3KkBHBajI€HTHA ayIUTOPHOI padoTe.

[Tpu mpenopaBaHUM AUCHUILIUHBI, UCTIONB3YIOTCSI COBPEMEHHBIE 00pa3oBaTelbHble TEXHOJIOIUH,
MTO3BOJISIIOIINE TOBBICUTh aKTUBHOCTH CTYAEHTOB IPU OCBOEHMM MaTepuasa Kypca U NMpeAoCTaBUTh UM
BO3MOKHOCTb 3()(peKTHBHO peaan30BaTh Yachl CAMOCTOSATEIbHOM PabOTHI.

Bech nexnmoHHbIN MaTepuan Kypca, a TaKKe MaTepralibl sl IPaKTUYECKUX 3aHSATHI HaxoIATcs B
cBoboHOM joctyne B cucteme MOODLE Ha cTpanuiie Kypca U MOTYT ObITh IpOpabOTaHbl CTYA€HTaMH
JI0 YTEHUS JICKIIUH B XOJI€ CaMOCTOSTEIbHOW pabOThl. ITO JTa€T BO3MOXKHOCTh OOCYIUTH MaTepuaig co
CTYIEHTAMHM BO BPEMsI UTEHUS JIEKIIMM, aKTUBUPOBATh UX JIE€ATEIBbHOCTb IIPU OCBOCHUU MaTepuaa.

Ha gnexkuusax © mNpakTUYECKUX 3aHATUSAX PEATU3YIOTCSl HHTEPAKTHBHBIE TEXHOJOTHUH,
IIPUBETCTBYIOTCSI BONPOCHI U OOCYXJEHHs, HCIOJIb3YyeTCs JIMYHOCTHO-OPHUEHTUPOBAHHBIM MOIXOJ,
JUCKYCCHUOHHBIE TEXHOJOTUH, TEXHOJOIMM paboThl B MajblX TIpyNmax, 4YTO IO3BOJSET CTYyJAEHTam
IPOSIBUTH Ce0s1, MOTYYUTh HAaBBIKK CAMOCTOATEIBHOTO U3yUEeHUsI MaTepHala, BEIPOBHITh YPOBEHb 3HAHUI
B IpyTmIIe.

Bce Bompochl, BOZHUKIIINE IPU CaMOCTOSATENIbHOM paboTe HaJl JOMAIIHUM 33aJaHHeM, HOJPOOHO
pa3buparoTcs Ha MPAKTUYECKUX 3aHATUAX M JeKuusax. [IpoBonsTcs WMHAMBUAYalbHbIE U TPYIIOBBIE
KOHCYJIbTAI[MH C UCIOJIb30BaHUEM, KaK BCTPEY CO CTYIEHTaMHM, TaK U COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTUH, TaKUX Kak (opyM, yaT, BHYTpeHHss aiekTpoHHas nouta CJJO MOODLE.

WNunnuupyercs akTUBHOCTb CTY/AEHTOB, MOOUIPSETCS 3aJaHue JIIOOBIX BOIPOCOB MO Marepuaiy,
MPaKTUKYETCS WHIUBUAYaIbHBIA OTBET HA BONPOCHI CTYACHTA.

Jlnist OlleHKH 3HaHUN, YMEHUH U YpOBHS C(OPMHUPOBAHHOCTH KOMIETEHIIMH B IIPOIIECCE TEKYIIETO
KOHTPOJISI IPUMEHSETCS] CCTEMa KOHTPOJIS M OLIEHKU YCIIeBaeMOCTH CTYJEHTOB, IIpe/ICTaBIeHHAas B Ta0JI.
5.1. IlpomexyrouHas aTTecTalldsg HPOBOAUTCA C HCIOJIB30BAHMEM CHUCTEMBI KOHTPOJII U OLEHKU
yCIeBaeMOCTH CTYAEHTOB, IPEJICTaBICHHOM B Ta0d. 5.2.




10.2 MeToau4yecKHe YKa3aHUA AJIS 3aHATUMI JIEeKIIUOHHOT O TUIIA

JIeKIMOHHBI KypC MPEANoNaracT CUCTEMATH3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro IjiaHa. B Xoje NeKIMOHHBIX 3aHATHI pPacKpBIBAIOTCS 0a30BbIE BOMPOCHI B paMKax
KaX/10i TeMbl TUCUMIUIMHBL. O003HAYaIOTCs KIIOYEBBIE ACHEKTHI TE€M, a TAKXKE JENaroTCs aKLEHTHI Ha
HanOoJiee CIIOKHBIX M BAXHBIX IMOJIOKEHUSAX H3Y4aeMOro marepuaia. MaTepuanbl JEKIHUN SBISIOTCS
OCHOBOM JJIs1 TMOATOTOBKM OOYyYalOIUXCAd K MPAKTUYECKMM 3aHATHSAM U BBINOJHEHHUS 3aJaHUi
CaMOCTOSITENILHONW Pa0OTBL, a TakKe K MEPOIPHUATUSAM TEKYIIEro KOHTPOJsS YCIIEBAEMOCTH H
IIPOMEXKYTOYHOM aTTECTALlMM 110 IUCLUIUIMHE.

10.3 MeTogu4yecKkue yKa3aHHUs MO OCBOEHHUIO JMCLUIUIMHbI Ha JIAOOPAaTOPHBIX
pa6oTax

[ToaroToBky K Kax 10 1ab0paTopHOil paboTe CTYJAEHT AOKEH HadaTh ¢ 03HAKOMIIEHUS C IJIaHOM
3aHATUS, KOTOPBIM OTpa)kaeT COAEpXKaHUE MNpPeUIoKEHHOM Tembl. Kaxkaas BhllloIHEHHas paboTa c
0(hOpMIIEHHBIM OTUETOM M MOJUIEXKUT 3aLIUTE Y IPENoiaBaTes.

I1pu onieHuBaHKMYU 1a0OPATOPHBIX PAOOT yUUTHIBAETCA CIEAYIOLICE:

- KQUeCTBO  BBINOJIHEHUS  JKCHEPUMEHTAJIbHO-TIPAKTUUYECKOM 4YacTM paboTbl M CTENEHb
COOTBETCTBHS PE3y/IbTaTOB PaOOTHI 33JaHHBIM TPEOOBAHUSM;

- KauecTBO 0(hOpMIIEHUS OTYETa 110 paboTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI IIPH 3aILUTE paOOTHI.

Mertoanyeckre peKOMEHIAMHM K BBIIOJIHEHHUIO JIAOOPATOPHBIX pabOT HAaXOIUTCS B CBOOOJHOM
nocryne B cucreme MOODLE Ha crtpanune kypca «XUMHS» U HCIOJIB3YIOTCA CTYACHTaMHU JUIsS
MOJITOTOBKH U BBIIIOJHEHHUS 3aJJaHUN B COOTBETCTBUHU C Y4€OHBIM IJIAHOM M paclUCaHUEM 3aHATHIM.

10.4 MeTtoauyecKue YyKaszaHMA IO OCBOEHHI [JUCHMIUVIMHBI Ha 3aHATHUAX
CEMHUHAPCKOro Tuna

[TpakTueckue (CeMHUHApPCKHE) 3aHATUSA MPEACTABISIOT COOOM JeTalu3aluio JIEKIIMOHHOTO
TEOPETHUYECKOTO Marepuaia, MPOBOAATCS B IENSAX 3aKPEIUICHHS Kypca M OXBaThIBAIOT BCE OCHOBHBIC
paznensl. [IpakTudyeckue (ceMUHAPCKHE) 3aHATHUS 00€CTIeYNBAIOT:

- IPOBEPKY U YTOUYHEHUE 3HAHUM, MOTYyYEHHBIX Ha JICKIIHSIX;

- pa3BUTHE YMEHUI U HABBIKOB B paMKaxX MaTepuay JTUCIUTLTAHEI.

[TpuBOIATCS KOHKPETHBIE METOAUYECKHE YKa3aHUS i1 OOy4JaroUIuXcs MO BBIMOJHEHUIO padoT,
TpeOoBaHUs K UX 0(OPMIICHHUIO, TTIOPSIAOK CIAUH.

10.5 MeToau4YecKUe YKa3aHUsI 10 CAMOCTOSITE/IbHOM Pa6oTe 06yYaIUXCs

CamocrosrenbHas paboTa o0ecrieunBaeT MOArOTOBKY O0YUalOIErocs: K ayIMTOPHBIM 3aHATUSAM U
MEpPONPHUATHIM TEKYIIEr0o KOHTPOJS W TMPOMEXKYTOYHOM aTTecTallud IO H3y4yaeMOH TUCHMILIMHE.
PesynbTaThl 3TON MOATOTOBKH MPOSBISIOTCS B aKTUBHOCTH OOYYaroIIErocsi Ha 3aHATUSX M B KauecTBE
BBINOJIHEHHBIX MPAKTUYECKUX 3a/1aHUI U APYrUX (GOPM TEKYILEro KOHTPOJIS.

B nponecce camocrosTenbHON paOOThl peKOMEHAYeTCsl MpopadoTka MaTepHalloB JEKUUN 110
K10l MpOHAEHHONW TeMe, a TaKkKe M3ydeHHE OCHOBHOM y4eOHOH M crpaBOYHO-OMOIMOrpaduueckont
JUTEpaTyphl, MPEACTABICHHON B pas3zaeie 6.

Jliss BBITOJIHEHUSI CaMOCTOSITETIbHOM pabOThl MpPU H3YYEHHHM TUCHMIUIMHBI CTYJASHTBI MOTYT
HCIIOJIb30BaTh CIEMAIN3UPOBAaHHbIE ayIuTOpuu (cM. Tabi. 9.1), 00opyaoBaHHE KOTOPBIX 0OecreunBaeT
noctyn uepe3 «VHTepHET» K 3JIEKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTENbHONW Cpele HHCTUTYTa U
JJIEKTPOHHOW OMOTMOTEUHON CcHUCTeMe, TNIeé pacroiaraloTcs y4eOHble H  y4eOHO-METOIMYECKHE
MaTepHalibl, KOTOpbIe MOTYT ObITh HCIOJIB30BAHBI [l CAMOCTOSITEIEHONU PaOOTHI.

st oGydarommxcs 1mo 3a049HOi (hopMe 00ydeHHUs CaMOCTOSITeNIbHAs padoTa SBISIETCS OCHOBHBIM
BUJIOM Y4eOHOU JAEATeNbHOCTH.
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10.6 MeToaUYECKHE YKa3aHHUS M0 06ecneYeHUI0 06pa30oBaTe/IbHOrO MpoIecca

1. Meroandeckue pPEeKOMEHIAIMA TI0 OpraHU3aIluu ayauTopHON padoTel. [IpuHATH YueOHO-
MetonundeckuM copetoM HI'TY um. P.E. AnekceeBa, npotokoin Ne 2 ot 22 anpenst 2013 r. DneKTpOHHBIH
azpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_auditorii.PDF.

2. MeTtoauveckre peKOMEHIAIMH 110 OPTaHW3aIMi ¥ TUIAHUPOBAHUIO CAMOCTOSTEIILHOW PaOOTHI
CTyleHTOB 1o nucuuiuivHae. [Ipunsater YdueOHo-metomuueckum coBetoM HI'TY um. P.E. Anekceesa,
IIPOTOKOJI Ne 2 oT 22 anpes 2013 T. ONEKTPOHHBIN azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. YuebHoe nocobue «lIpoBeneHne 3aHATHI C TPUMEHEHUEM MHTEPAKTHBHBIX (JOPM U METOJOB
oOyueHus», EpmakoBa T.1., WBammkun ET., 2013 T. DNEeKTPOHHBIM ajzpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. YuebHoe mocobme «OpraHuzamus ayJIuTOPHOW pabOThl B 00pa30BaTENbHBIX OPTraHU3aIUIX
Bbiciero oOpazoBanusi»y, Meamkun E.I'., Xykosa JLIL, 2014 1. DOnekTpoHHBIH ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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JlonosiHeHUs1 M U3MEeHeHNs B pado4eil mporpamMMe JMCUMILINHBI
Ha 20 /20 y4. I.

YTBEPXJIAIO:
JlupexTop UHCTUTYTA:

I'ne6os B.B.

« » 20 T.

B pabouyio mporpaMMy BHOCSATCS CIEIYIOIINE U3MEHEHUS:

1)
2)
WM JIeNaeTcsl OTMETKA O HelleJIecO00pa3HOCTH BHECEHUS KaKUX-T1M00 U3MEHEHUI Ha TaHHBINA y4eOHbII
roJ
PaGouas mporpamma nepecMoTpeHa Ha 3aceJaHiH Kadeapsl, MPOTOKOI OT No
3aBenyromnuii kadeapoit
(noonucw) (®HO)
YrBepxxkaeno YMK AIIN HI'TY, npotokon ot Ne
3am. nupekropa o YP [lypeirun A.1O.
(noonucs)
CornacoBaHo:
Havansauk YO MenpsHukosa O.10.
(noonucs)
(6 cnyuae, eciu usMeHeHUs Kacalomes iumepamypbl):
3aBeyromias OTAeI0M OUOIMOTEKH Crapoctuna O.H.
(noonucy)
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