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1. IIEJIU 1 3AJJAYH OCBOEHUA AUCHOUIIJIMHBI (MOAYJIA)

1.1. Illesb ocBOeHUSA AUCLUIIMHBI (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 MaTepHaioB, 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 BapUAHTOB ONTHUMAJILHOTO, IPOTHO3MPOBAHUE TTOCIIEICTBUNA
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 W OOOPYHOBaHMSA W JPYTHX CPEACTB TEXHOJIOTHYECKOTO OCHAIICHUS U
aBTOMATH3AIMH IS pealTU3alliy MPOU3BOICTBEHHBIX U TEXHOJIOTUYECKHUX MPOLIECCOB;

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

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 peanusyercs B cootBeTcTBUU ¢ TpedoBanusmu @I'OC, OI1 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 BO3MOXKHOCTSIMH 37I0POBBS pa3zpadaThiBaeTCsl HHANBUIYATBHO C Y4ETOM OCOOCHHOCTEH
MCUXO(U3UUECKOTO PAa3BUTHUS, WHIUBUIYaTbHBIX BO3MOXKHOCTEH U COCTOSHHUS 370POBBS TaKUX
o0y4Jaronmxcs.

3. KOMIIETEHIIUHU OBYYAIOLIEI0CA, $OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCLHUIIJIMHBI (MOAYJIA)

[Ipouecc wu3ydeHHs JUCHUIUIMHBI «MarepualioBeieHHe» HampaBlieH Ha (QopMHpOBaHUE
aseMeHToB obuienpodeccuonanbHoit komnereHuuu OIIK-1 n npodeccronanshoi komnerenunu [1CK-1
B cootBeTcTBUU ¢ ®I'OC BO u OIl BO mo wampasnenuto moarotoBku 15.03.05 Konctpykropcko-
TEXHOJIOTHYECKOoe oOecreueHre MalllnHOCTPOUTENbHBIX TPOU3BO/ICTB.



Tabnuna 3.1 — dopmupoBaHUE KOMIIETSHIIUN TUCIUATUTHHAMHA

Koz koMneTeHI [y / HauMEHOBAHHUE
JUCUUILIAH, (POPMHUPYIOIIMX
KOMIIETEHIIMIO COBMECTHO 1

CemecTpsl GOPMHPOBAHUS TUCITUTUTHHBI
Kommnerentmu 6epyrest n3 YII 0 HampaBiieHHIO MOATOTOBKY OakanaBpa / MarucTpa

2 3

4 5 6

7 8

OIIK-1

XuMus

MarepuanoseeHue

DKOJIOTUS

Bbe3omacHoCTh

KUBHCOCATCIbHOCTH

O3HaKOMUTEIbHAs ITPpaKTHUKa

IlonroroBka k mpouenype
3anuThl 1 3amura BKP

IICK-1

MarepuanoseeHue

3aroToOBHTEILHOC IMPOU3BOACTBO

O3HaKOMHUTEIbHAs ITPpAaKTHUKa

TexHomornyeckast (IpOEKTHO-
TEXHOJIOTHYECKas IPAKTUKA

IIpepunnomuas NpakTUKa

[Toaroroka k npoueaype
3aIuThl U 3aiuTel BKP

HepequL IJIAHUPYEMBIX PC3YJIbTATOB 06yquI/I${ Io JUCHMIIIINHE

«MarepuanoBeICHHEY,

COOTHECEHHBIX C TUTAHUPYEMbIMHE pe3yibraramu ocBoeHus Oll, mpeacrasnen B Tabdm. 3.2.

Ta6muma 3.2 — [lepedyeHs MIaHUPYEMBIX PE3YJIBTaTOB O0YUEHHS 110 TUCIUILIHHE, COOTHECEHHBIX C TUTAHUPYEMBIMU
pesynbraTtamu ocBoerus Ol1

Kox n HanmenoBaHue

Kon WHIUKAaTOpa
1 HaUMEHOBaHHE [Tnanupyemsbie pe3yapTaTbl 00y4EeHUs [0 AUCIUTUINHE
KOMITETEHIINU JIOCTIDKCHIA
KOMITETEHIINU
OIIK-1. HOIIK-1.2. 3HaTh: YMmerh: Buaners:
Crnocoben IIpumenser CranpnapTHble Hcnonp3oBath Hageixamu BeIGOpa
NPUMEHSATb COBPEMCHHBIC npoLeaypsl BeIOOpa CTaHJapTHbIC OCHOBHBIX
COBPEMEHHBIE 9KOJIOTHYHBIE U OCHOBHBIX U npoLeayps! BEIOOpa BCIIOMOTaTeNbHBIX
9KOJIOTHYHBIE U Oe3omacHpIe METO/IBI BCIIOMOTaTeIbHBIX OCHOBHBIX H MaTepHaoB AJIs
Oe3omnacHble paLMOHAILHOTO MaTepHaloB JUIs BCIIOMOTaTeIbHBIX W3TOTOBJICHHS M3/ICIHit
METOBI UCIIOJIb30BAHHUS W3TOTOBJICHUS U3ACIUHA | MaTepHalIOB JUIs MAaLIMHOCTPOCHHS C
paOHAIBHOIO CBIPBEBBIX U MalInHOCTPOCHHUS C W3TOTOBJICHUS U3ACIUIA | y4ETOM DKOJIOTHYHOCTH
UCIIONIb30BaHUs IHEPreTUUECKUX YUETOM DKOJIOTUYHOCTH | MAalIMHOCTPOCHUS C 1 0€30I1aCHOCTH
CBIPBEBBIX U pecypcoB st 1 6e3011aCHOCTH YUYETOM DKOJIOTUYHOCTH | TeXMpolecca, a TaKKe
SHEPreTUYeCKUX | MOJIyYeHHUS] MaTepHaIoOB | TeXIpolecca, a TaKkKe U 0€3011aCHOCTH palnoHaIBHOTO
pecypcoB B panMoHaIbHOTO Texmpolecca, a TakxkKe UCIIOJIb30BaHMs
MaIIHHOCTPOCHUH UCIIOJIb30BaHHMs palnoHAIBHOTO pecypcoB
pecypcoB HCIIOB30BaHHs Hapbikamu o1ieHKH
CoBpeMeHHBIC METOIBI | PECypcoB s¢dexTrBHOrO
panroHaIbHOTO OueHuBaTh HCIIOJIb30BaHUSA
UCIIOJIb30BaHMS COBPEMEHHBIE METO/IbI MaTepHalioB U
pecypcoB npu pannoHaIBLHOTO pannoHaIBHOTO
MOJYYSHUN MaTEPHAJIOB | MCIOJIb30BAHUS HCIIOJIb30BaHUS
Y U3rOTOBJICHHS pecypcoB npu PEeCypcoB Ipu ux
MPOYKIUH MOJy4YeHHH MaTepPHAJIOB | MOJy4YeHHN
MAaIIMHOCTPOCHUS 1 M3TOTOBJICHHS

TPOAYKIUU
MAaIIMHOCTPOCHUS




ITpomomkenue Tabmo3. 2

Ko n HanmeHoBanne

Kon
HMHIUKAaTOpa
1 HaUMEHOBaHHE [TnarnpyemMsele pe3yabpTaTbl 00yHIEHUS [0 AUCIUTUINHE
JOCTHKEHUS
KOMITETEHINN
KOMITCTEHIINU
IICK-1. HIICK-1.1. 3HaTh: YMmern: Buanern:
Criocoben AHanuzupyer TexHOTIOTHYECKIE YcTaHaBIMBATE IO Hasrixkamn
MIPOEKTUPOBATH TEXHOJIOTHYECKHE CBOMCTBa MapKe Marepuaia OTpeieNeHuUs
3arOTOBKH IS CBOMCTBA MaTepPHaIOB U | KOHCTPYKIMOHHBIX TEXHOJIOTHYECKHE TEXHOJIOTHUECKHX
W3TOTOBIICHHS KOHCTPYKTHBHBIC MaTepuasoB aeTajien CBOMCTBa MaTE€pHaNoOB CBOMCTB MaTepHaia
JleTajnen 0COOCHHOCTH AeTalel MalIMHOCTPOCHUS Jeranen Jeranen
MAaIIMHOCTPOCHUS | MALIMHOCTPOEHUS Cpe/HEeH CIIOKHOCTH MaIIMHOCTPOCHUS MAaIIHHOCTPOCHHS
CpenHeH CII0KHOCTH. TexHuuyeckue CpeIHEN CII0KHOCTH CpelHEN CII0)KHOCTH
TpeOoBaHuS, Bribupats MmeTon Bri6op
MpeabSBISEMBIC K TIOTY9EHHS 3aT0TOBOK TEXHOJIOTHYECKUX

CBIPBIO M MaTepHajIaM
neranen
XapakTepUCTUKU U
0COOEHHOCTH CITOCO00B
HM3TOTOBJIEHUS
3aroTOBOK JeTajei
MaIHI/IHOCTpOGHI/IH
CpeaHel CI0KHOCTH

neTalnen
MAaIIMHOCTPOEHUS
CpeIHEN CII0)KHOCTH
Bri6upats criocod
H3TOTOBIICHUS
3arOTOBOK JeTallel
MAalIMHOCTPOCHUSA
CpeaHeil CI0AKHOCTH

METOJI0B TOTYYICHUS
3aroTOBOK JieTajei
MaIIHHOCTPOCHHS
CpeaHel CI0XKHOCTH
Br16op cioco6oB
W3TOTOBJICHUS
3aroTOBOK JieTajei
MAalIMHOCTPOCHUSA
CpeaHel CI0XKHOCTH

4.1 PacnpepesneHue TPYAOEMKOCTH AUCLHMIIJINHBI

ceMecCcTpam

4. CTPYKTYPA U COAEPXXAHUE JUCLHHUIIJIMHBI (MOAYJIA)

no BHAAM Ppa6GoT Mo

OO61mas Tpy10eMKOCTh AUCLMILIMHBI COCTaBIsIeT 5 3a4. el. uiau 180 yacos, pacnpeneneHue 4acoB

o BUJaM paboT Mo ceMecTpaM IMPeACTaBiIeHO B Tadnuie 4.1.

Tabmuma 4.1 — PacnpeneneHue TPyJOEMKOCTH JHCHUIUIMHBI 1O BHIAM pabOT MO ceMecTpaMm IS
CTYJCHTOB OYHOT0 00y4YeHUsl / 3204HOT0 O0YUYCHHUS

Bun yue6HO# paboThI

TpyaoeMKOCTh B 4ac

Bcero
qac.

B T.4. o cemecTpam

2 cemectp/
2 cemecTp

dopmaT U3yuyeHUs TUCLUILIUHbI

C UCTIOJIb30BAHUEM DJIEMEHTOB 3JIECKTPOHHOT'O

00yueHus
OO01Aas TPYA0EMKOCTh JUCIUIUIMHBI [0 YYCOHOMY IUIAHY 180/180 180/180
1. KontakTHas pa6ora: 68/26 68/26
1.1. AyauTopHasi pagoTa, B TOM 4YHcJIe: 62/20 62/20
3aHsITHsI JIEKIIMOHHOTO THMa (JI) 28/8 28/8
3aHATHS ceMuHapckoro Tumna (I13 — cemuHapsbl, MpakTHYecKHe 18/4 18/4
3aHATHUS | JIp.)
nabopatopHsie pabotsl (JIP) 16/8 16/8
1.2. BHeayauTOpHasi, B TOM YHUCJIe 6/6 6/6
Kkypcosas pabora (mpoekt) (KP/KII) (koHCYIBTaIHSA, 3a1IMTA)
TEKYIUI KOHTPOIb, KOHCYJBTAIIMH TI0 TUCITUILIIHE 6/6 6/6
KOHTaKTHas paboTa Ha mpoMexyTouHoM KoHTposie (KPA)
2. CamocrositenbHasi padora (CPC) 112/154 112/154
pedepat/acce (MOATOTOBKA)
pacuérHo-rpaduyeckas padora (PI'P) (moarotoska)
KOHTpOJIbHAs paboTa
kypcoBast pabota/mpoekt (KP/KII) (moaroroska)
CaMOCTOATENLHOE N3yUEeHHUE PA3/IeNIOB, CAMOIIOATOTOBKA (IIpopadoTka
Y ITIOBTOPEHUE JIEKIMOHHOTO MaTepuaia 1 MaTeprana y4eOHUKOB 1 76/118 76/118
y4eOHBIX TOCOOMH, MOATOTOBKA K JJa00OPaTOPHBIM M PAaKTHYECKUM
3aHATHSAM, KOJJIOKBHYM H T.J.)
[ToaroroBka K 9k3aMeHy (KOHTPOJIb) 36/36 36/36

[ToaroroBka K 3auery / 3a4eTy C OLIEHKOH (KOHTPOJIb)




4.2 CoaepxaHMe JUCHHUILIMHBI, CTPYKTYPUPOBAaHHOE MO pa3jesiaM, TeMaM

Tabmuna 4.2 — Conepkanue AUCHUIUIMHBI, CTPYKTYPHUPOBAHHOE MO TeMaM, JJIsl CTYJICHTOB OYHOI/3a04HO0I ()OpMBI 00yUEeHUS

Buael yueoHoi paboThl (4ac)

IInanupyemsble KoHTaKTHast
(KOHTpOIUpYyeEMBbIe) paGora g g
pe3yabTaThl ZE
ocB(();,ll_{[Ilecﬂ;:;[cI(zZl“YK; HaunmenoBanmue pa3jesioB, TeM i E _ § ] E ;1 Bux CPC
MHIMKATOPbI = g E g E é =
AOCTHIKEHUSI Z 58 | EZ $ 8
KoMIeTeHIuii = \§ = E 3 S8
= =
2 ceMecTp/2 cemecTp
OIIK-1 Pazgen 1. OcHOBHBIE NOHATHS O CTPOCHHMH M CBOICTBAX MaTepHAJIOB
HNOIIK-1.2 Tema 1.1 Knaccudukaius MatepuaioB 1/0,5 2/5 TToaroroBska K JIEKLIUSM
ICK-1 Tema 1.2 Kpucrammusaiys MaTepHaioB 1/0,5 2/5 [6.1.1-6.1.4.], [6.2.1-6.2.3]
HIICK-1.1 Tema 1.3. CoiicTBa MarepuanoB. CBoiicTBa BEIIECTB U MATEPHAIOB B OCHOBHBIX 2/1 6/5
(U3MKO-XMMHUYECKHUX Mpoleccax
JlabopatopHnas padota Nel McnbiTaHue METaIOB Ha TBEPAOCTh 2/2 2/5 IToaroToBka K 1a00paTOPHBIM
Ipakruueckas padora Nel. Knaccudukaius marepuanos. Kpucramindeckoe cTpoeHue 2/- 1/- [6.1.1],[6.2.6.], [.6.3.2]u
MaTepHaJlOB MpakTHYecKuM 3ansatusm [6.1.2],
Ipakrrueckas padora Ne2 CBoiicTBa MaTepHaIoB 2/- 2/- [6.2.5], [6.2.7], [6.3.1]
Hroro no 1 pazaeny 4/2 2/2 4/- 15/20
OIIK-1 Pa3gexa 2. CTpykTypa CILIaBOB
HNOIIK-1.2 Tema 2.1 Teopus ciuiaBoB 2/1 2/5 IToaroroBka K JIEKIIASIM
ICK-1 Tema 2.2 JluarpaMMbl COCTOSIHUSI CILIIABOB 2/1 2/5 [6.1.1-6.1.4.]
HIICK-1.1 Tema 2.3 XKene3oyriiepogucThie CILIaBbI 2/- 2/5
Tema 2.4. O6paboTKa cranu 2/1 4/5
JlabopatopHast pabora Ne2 Makpo- M MHKPOCKOITMYECKHAE METOIBI HCCIICIOBAHUSI 212 1/5 [MonroToBka Kk 1a00paTOPHBIM
METAJUIOB M CILIABOB [6.1.1],[6.2.6.],[6.3.2] u
JlabopatopHas padota Ne3 JlnarpaMMbl COCTOSIHUSI CIIJIAaBOB 4/2 1/5 NpaKTUYeCKUM 3aHATHAM [6.1.2],
JlabopatopHras padota Ne4 Onpenenenue CTpyKTypsl u (ha30BOro COCTaBa CIUIABOB 4/2 1/5 [6.2.5], [6.2.7], [6.3.1]
CHUCTEMBI "JKEeJIe30-YTIAEPOI» U (OKEJIe30-1IEMEHTHT
Ipaktnueckas pabota Ne3OCHOBBI TEOPHH CILIABOB 2/- 1/-
Ipakrrueckas padora Ned. JKene30yriepoaucTeie cTamiu 2/- 1/-
Ipaktrueckas padora Ne5. O6paboTka craiu 2/- 1/-
Hroro mo 2 pasaeny 8/3 10/6 | 6/- 16/35




Buapl yueoHoii padoTnl (4ac)
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2 cemecTp/2 ceMecTp
OIIK-1 Paznen 3. O0masn kjaaccupuranus crajeil H YYITYHOB
HNOIIK-1.2 Tema 3.1 YrumepoaucTeie ctanu 2/0,5 al7 IToaroroBka K JIEKLIUSM
MCK-1 Tema 3.2 JlerupoBaHHbIE CTaN 2/0,5 4/7 [6.1.1-6.1.4]
HIICK-1.1 Tema 3.3 Uyrynst 2/1 4/7
JlabopaTopnas pabota Ne5 M3yueHre CTPYKTYphI U CBONCTB JISTUPOBAHHBIX CTaJICH 4/- 4/- IToaroToBka K J1a00paTOPHBIM
IMpaktuyeckas padbora Ne6. Knaccudukanus 1 MapkupoBKa cTajiei 4/2 4/- [6.1.1], [6.2.6.],[6.3.2] u
MpaKTHYeCKuM 3ausaTusm [6.1.2],
[6.2.4], [6.2.5], [6.2.7], [6.3.1]
Hroro no 3 pazaeny 6/2 4/- 4/2 20/21
OIIK-1 Pasnen 4. lIBeTHbIEe METAJIBI U CILIABBI
HOIIK-1.2 Tema 4.1. Menpb u ee crutaBsl 2/0,5 217 IMoaroroBka K JIEKIMAM
ICK-1 Tema 4.2 AJTIOMMHUI M €T0 CILIaBbI 2/0,5 217 [6.1.1-6.1.4]
HUIICK-1.1 Tema 4.3. CriaBsl IMHKA, Mardysi 1 TUTaHA 2/- 217
[paktrdeckas pabora Ne7 L[BeTHBIC METaIUIBI U CTLIABBI 2/- 4/- [ToaroroBka K MpakTU4ECKUM
sansaTism [6.1.2], [6.2.1], [6.2.5],
[6.2.7], [6.3.1]
Hroro no 4 pazgeny 6/1 2/- 10/21
OIIK-1 Paznes 5. Hemerajaan4yeckne MaTepHaJbl
HNOIIK-1.2 Tema 5.1. Knaccugukanmst HEMETaLTHIECKAX MaTEPHAJIOB 1/- 217 IToxroroBska K JEeKIUSIM
NCK-1 Tewma 5.2 Tlmact™acchl 2/- 5/7 [6.1.1-6.1.4]
HUIICK-1.1 Tema 5.3 KoMImo3uTsr 1/- 2[7
ITpaktudeckas pabora Ne 8§ Hemeraummueckue MaTepraibl 2/2 6/- [ToaroToBKa K MPaKTUIECKUM
saustusm [6.1.2], [6.2.5], [6.2.7],
[6.3.1]
Hroro no 5 pasmeny 4/- 2/2 15/21
HMToro nmo nucuuIJInHe 28/8 16/8 18/4 76/118




Tabnuna 4.3 - Vcnonb3yemble aKTHBHbIE M WHTEPAKTUBHBIE OOpa30BaTENIbHBIC
TE€XHOJIOTUHU

HaumenoBanue HCII0Jb3yEMbIX AKTUBHBIX U

Bun 3ansaruit .«
HHTEPAKTUBHBIX 00Pa30BaTeJbHbIX TEXHOJIOTHIl

Jlexuu TexHonorus pa3BUTUs KPUTHUECKOTO MBILUICHUS
JIucKyCcCHOHHBIE TEXHOJIOTHHI

[TpakTrueckue 3aHsTHS, TexHonorus pa3BUTHs KPUTHUECKOT'O MBIIIICHUS

nabopaTopHbIe pabOTHI JIuCKyCCHOHHBIE TEXHOJIOTHUHI

TecToBble TEXHOTOTUU

TexHosornu paboThl B MaJIbIX IPyMIax

TexHon0rus KONIEKTUBHON paboThI
WudpopmannoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH

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

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

OneHouyHBIC TMPOLEAYpPHl TEKYHIET0 KOHTPOJSI YCIIEBAEMOCTH TIO  JTUCIUIUIMHE
«MarepuanoBeieHHE» MPOBOIATCS MPENogaBaTesieM JUCIUTLTHHBL.

JUJIss OLEHKH TEKYIIEro KOHTPOJISI 3HAHUM WCIIOIB3YIOTCS 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 naeTcs 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 MIPETIoaBaTe]IeM OIICHHBACTCS KAYeCTBO BBITTOJIHEHHOTO 3aJ[aHMsI, CPOK
€ro BBIMOJHEHUS, KAUYECTBO U CPOK OPOPMIICHHS OTUETa, OTBETHI HA BOMPOCHI MPEIoaaBaTess.

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

CTymeHT JOIyCKaeTcsl K MPOMEXKYTOYHOM aTrTecTanuu (3K3aMeHy), €CIH B pe3ysibTare
M3YYEHHUS pa3/IeloB TUCIUIUTMHBI B X0JI€ TEKYIIEro KOHTPOJIS OTBETHI BepHO Ha 60% BOMpOCoOB
TECTOB M MPEIOCTABIII OTUYETHI TI0 BCEM JTa00PATOPHBIM H MPAKTUICCKUM padoTam.

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

Onucanue IOKa3aTeleil W KPHUTEPUEB KOHTPOJS YCIIEBAEMOCTH, OIMCAHUE IIKall
OIICHUBAHMSI HA ATAle MPOMEKYTOUHOM aTTeCTaIly MPeACTaBIeHbI B Ta0I. 5.2.




Tabnuua 5.1 — Onucanue nokasareneil ¥ KpUTeprueB KOHTPOJIS yCIeBAeMOCTH, ONMCAHKE IIKAJl OICHUBAHUS HA dTare TeKYIIEH aTTecTaliu

Ko u Kon u Kpurepun u nikasna olleHUBaHUs
HauMEHOBAaHUE ®dopma
HaVMEHOBaHUE IToxa3arenu KOHTPOJIS yCIIEBaEMOCTU
— UHUKaTOpa 1 6ann 0 6amoB KOHTpPOJIA
KOMITCTEHIINU
OIIK-1. Criocoben HOIIK-1.2. [Tlpumensier 3HaTh: BepHo BBINOIHEHO BepHo BrIoIHEHO KonTtpons
NPUMEHSTh COBpEMEHHBIE CraHJapTHbIE IPOLEAYPHI BEIOOpAa OCHOBHBIX H 6oiiee 60 MpoIIEHTOB MeHee 60 MpoLEeHTOB BBINOJIHEHUS
COBPEMCHHBIE 9KOJIOTUYHBIE U BCIIOMOTATEIbHBIX MaTEPHANIOB IS H3TOTOBICHUS 71a00PaTOPHBIX U Ta00PaTOPHBIX U Ta00PaTOPHBIX
SKOJIOTMYHBIE U 6e30macHbIe METOBI W3JCNTNI MAaIIMHOCTPOCHHS C YI€TOM KOJIOTHYHOCTH | MPAKTHYECKUX 3aHaHui | mpakThiyeckux 3amanHmid | JIP Nel-4 u
6e30macHbIe METOB! | PALMOHATIBHOTO 1 0E30MaCHOCTH TEXTIPOIIECCa, a TAKKe MIPaKTHYECKNX
panoHAIBHOTO HCTIONIb30BAHMA CHIPBEBBIX | PAlMOHAIBHOTO MCIIOIb30BaHHS PECYPCOB 3aJaHul
WCTIONTb30BaHUS 1 DHEPTETHYECKUX CoBpeMeHHbIE METOBI PAIlHOHAIEHOTO I13 Nel-7
CBIPBEBBIX U pecypcoB [UIs TIOJTyICHUST | MCIOJIB30BAHUS PECYPCOB IIPHU TTOTYICHUH TectupoBanne
SHEPreTUUECKUX MaTepHajoB MaTepualioB ¥ U3rOTOBJICHHS IPOIYKIHH
pecypcoB B MaIIHHOCTPOCHUSI
MAaIIHHOCTPOCHHUN YmMmers: JlabopaTopHbie* 1 JlaGopaTopHsle U Konrpoins
Hcnionb30BaTh CTaHAApTHBIE MIPOLIEAYPHI BBIOOpA npaKkTHYecKue™* NpaKTHYECKUE 3aaHusl BBITIOJTHEHHS
OCHOBHBIX ¥ BCIIOMOT'aTeNIbHbIX MaTePHAJIOB JUIs 3aJ[aHusl BBITOJIHEHBI HE BBITIOJIHEHBI U HE J1a00PaTOPHBIX
M3TOTOBJICHMS U3EIUI MAIIUHOCTPOCHHUS C YUYETOM KaueCTBEHHO, oopmiteHsI JIP Nel-4 m
9KOJIOTMYHOCTHU U 0€30IIaCHOCTH TeXIpolecca, a oopMIIEeHBI B CPOK U B NPaKTHYECKUX
TaKKe PallMOHAILHOTO UCIIOIB30BAHMS PECYPCOB MIOJTHOM 00BeMe 3aJaHuH
OueHuBaTh COBPEMEHHBIE METO/IBI PALIIOHAIBHOTO T13 Nel-7
WCTIONIb30BAaHMS PECYPCOB IPH MOTYIECHUN TectupoBanne
MaTepualioB ¥ N3rOTOBJICHHS IPOIYKIHH
MAaIIMHOCTPOCHUS
Baangers: JlabopaTopHbie* U JlabopaTopHsie U KonTtpons
HaBbikamu BbIOOpa OCHOBHBIX M BCIIOMOTaTeNIbHBIX npakTHYecKue™* NpaKTHYECKUE 3aJaHus BBITIOJTHEHHS
MaTepHaJIOB ISl U3TOTOBJICHUS H3/1eIHN 3aJIaHHS BBITIOJTHEHbI HE BBITIOJIHEHBI U HE J1a00PaTOPHBIX
MaUIMHOCTPOEHUS C YY€TOM 3KOJOTUYHOCTH U KaueCTBEHHO, oopmieHsr JIP Nel-4 m
0€30I1aCHOCTH TEXIIPOLIecca, a TAKXKE PAlHOHANBHOTO | 0()OpPMIIEHBI B CPOK U B NPaKTHYECKUX
UCTIONIb30BaHUS PECYPCOB HOJIHOM 00BbeMe 3alaHuH
Hagsrikamu orieHKH 3¢ ()eKTUBHOTO HCTIOIB30BaHUA I13 Nel-7
MaTepuaoB ¥ pallMOHAILHOTO UCIIOIb30BaHMS TectupoBanne

pecypcoB IIPH UX MOIYYESHUH
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[Ipomomxenne Tabd. 5.1

Kog u
Kon n Kpurepuu u mkana oleHUBaHUSA
HaNMECHOBAHUE HATMCHOBAMHE [TokazaTenn KOHTPOIISI yCIIEBAEMOCTH Popma
KOMIICTEHIIUH HHIKATOpa 1 6ann 0 6amnos KOHTPOIA
KOMITCTEHINN
IICK-1. Cnocoben HIICK-1.1. Arammsupyer | 3HaTh: BepHo BrIOIHEHO BepHo BrImonHEHO KonTpons
MPOEKTUPOBATh TEXHOJIOTUUECKUE TexHoMOrMYeckne CBOUCTBA KOHCTPYKIIMOHHBIX 6oiiee 60 poOIIEHTOB MeHee 60 MpoLEeHTOB BBINOJIHEHUS
3arOTOBKH IS CBOICTBA MaTepHAaJIOB U MaTepuasoB JieTajeld MallnHOCTPOSHHUS CpeIHEH 71a00paTOPHBIX U J1a00PaTOPHBIX U J1a00PaTOPHBIX
W3TOTOBIICHUS KOHCTPYKTUBHBIE CJIOKHOCTH MPAaKTHYECKUX 3a1aHUi | mpakThyeckux 3aganuid | JIP Nel-4 u
Jeraneit 0COOEHHOCTH JIeTallei Texunueckue TpeOOBaHUs, TPENBSBISIEMbIE K CBIPBIO NPaKTHYECKUX
MAaIIHHOCTPOCHUS MAaIIMHOCTPOCHHUS U MaTepuanam jaeraneit 3aJaHui
CcpeaHel CI0XKHOCTH. XapaKTepuCTUKU B 0COOCHHOCTH CIIOCO0OB 113 Nel-7
M3TOTOBIICHUS 3arOTOBOK JIETaJIeil MaITHHOCTPOCHUS TectupoBanne
CpemHEeH CIIOKHOCTH
Ymerb: JlabopaTopHbie* U JlabopatopHsie U KonTtpons
YcraHaBIMBaTh 10 MapKe MaTepuaia MIpaKTHYECKue ™ * MIPAaKTHYECKNE 3aJaHUsI | BBIIOJHEHHS
TEXHOJIOTHYECKHE CBOCTBA MaTepUaoB AeTaleh 3aJ[aHusI BBITTOJTHEHBI HE BBINOJTHEHBI U HE Ta00PaTOPHBIX
MalIMHOCTPOEHUS CPEIHEN CII0KHOCTH KaueCTBEHHO, o(opMIICHEI JIP Nel-4 u
Br10upats MeTo[] OTydeHHs 3ar0TOBOK JieTanei o(opMIICHEI B CPOK U B MIPAaKTHYECKNX
MAILIMHOCTPOEHHUSI CPEJTHEN CII0KHOCTH MOJTHOM 00beMe 3a7aHui
Bri6upats cioco® n3roToBICHHS 3arOTOBOK JeTaneit I13 Nel-7
MAaIIMHOCTPOEHMUSI CPEJTHEN CII0KHOCTH TectupoBaHue
Baaners: Jlabopatopubie* u JlabopaTopHsie U KouTtposas
HaBrikaMu onpeienieHus TEXHOJIOTHYECKUX CBONHCTB | MpakTHYECKHe™™ NpaKTHYECKUE 3aJaHusl BBITIOJTHEHHS
MaTepuaia aeTaiei 3aJJaHHA BBITIOTHEHbI HE BBITIOJTHEHBI U HE J1a00PaTOPHBIX
MalIMHOCTPOEHUS CPEHEN CII0KHOCTH KaueCTBEHHO, o opMIICHEI JIP Nel-4 n
BrI00p TEXHOIOTHUECKUX METO/I0B MOTYUCHHS o(opMIICHEI B CPOK U B MIPaKTHYECKNX
3arOTOBOK JIeTajield MAIIMHOCTPOEHHUS CpeTHEeH MIOJTHOM 00BeMe 3aJaHuH
CIIO)KHOCTH I13 Nel-7
TectupoBaHue

*) 3a kadcooe nabopamophoe 3anamue Haznauyaemces no 1 6anny;
**) 3a kascooe npakmuyeckoe 3anamue HasHauaemcs no 1 o6aunny.
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Tabnuua 5.2 — Onucanue nmokasareneil 1 KpUTeprueB KOHTPOJIS yCIIEBaeMOCTH, ONMCAaHKE IIKaJl OLCHUBAHUS Ha dTare MPOMEKYTOUHOM aTTecTallliH

(9x3amen)
Koa i Kon u Kpurepuu u mkana oleHUBaHUS
HaMEHOBAaHHUE ®dopma
HauMEHOBaHHE HHMKATOPA [Tokazarenn KOHTPOJIS YCIIEeBa€MOCTH 2 Garmn 1 6anon 0 Gaion KoHTpOIA
KOMITETEHITUH
KOMIIETEHIINH
OIIK-1. Cnoco6en | HONK-1.2. 3HaTh: IIpencraBnen [IpencraBnen He OrtBer Ha OTBeT Ha
MPUMEHSTD IIpumenser CrannapTHBIE TIPOLIEAYPHI BHIOOPAa OCHOBHBIX U pa3BepHYTHII TIOJIHBIH OTBET HA BOIPOC TEOPETUYECKUI
COBPEMEHHBIE COBPEMEHHBIE BCIIOMOTATEJIbHBIX MAaTEPHUATIOB JIJIs1 H3TOTOBJICHUS OTBET Ha BOMPOC BOIPOC OTCYTCTBYET | BOIpOC OmiieTa
9KOJIOTHYHBIE U 9KOJIOTHYHBIE U U3 MAITUHOCTPOCHUS C YIETOM DKOJIOTUIHOCTH
Oe3omacHble 0e3omacHbIe METOIbI 1 6€30MacCHOCTH TEXMpoIlecca, a TAKKe PallOHaNb-
METO/IbI PalMOHATIBHOTO HOTO UCTIONB30BaHus pecypcoB. CoBpeMeHHbIe
panruoHaIbHOTO HCIIOJIb30BaHUs METO/JIBI PAI[HOHAIEHOTO HCTIOJIb30BaHMs PECYPCOB
WCTIOJB30BaHUS CBIPBEBBIX U MIPH MOTYYCHUHU MATEPUAIOB U U3TOTOBJICHHUS
CBIPbEBBIX U SHEPreTUUECKUX MPOIYKIMHU MAIIMHOCTPOECHHUS
SHEPreTUYECKUX pecypcoB uIst YMmerb: 3ananue peuieHo | 3agaHue pemieHo | 3ananue He | Pemenue 3amay
peCypcoB B MOJTyYEHUS Hcnonp30BaTh cTaHAApPTHBIC POIIEAYPHI BEIOOpa BEpPHO ¢ ommOKaMu pelieHo Omera
MaIIMHOCTPOEHUHN MaTepHajoB OCHOBHBIX U BCIIOMOT'aT€IbHBIX MAaTEPUAIIOB AJIS
HU3rOTOBJIEHUS U3AEIUN MAIIMHOCTPOEHHUS C YUETOM
9KOJIOTHYHOCTH M OE€30MIaCHOCTH TEeXIpoIiecca, a
TaKKe PallMOHATIBHOTO UCIIOIb30BAHUS PECYPCOB
OneHuBaTh COBPEMEHHBIE METOIBI PAIIMOHAIBHOTO
HCTIOJIb30BaHUS PECYPCOB MIPH MOJIYUEHUU MaTepH-
aJI0B ¥ M3TOTOBJICHUS IPOAYKIIMHA MaITMHOCTPOCHUS
IMCK-1. Cnocoben | MIICK-1.1. 3HaTh: IIpencrasnen IIpencraBnen He OtBeT Ha OtBeT Ha
MIPOEKTUPOBATH AHanuzupyer TexHonornueckue cBOMCTBA KOHCTPYKIIMOHHBIX Ppa3BEpHYTHII IIOJIHBIM OTBET HA BOIIPOC TEOPETUYECKUI
3arOTOBKH JIJIS TEXHOJIOTHYECKHUE MaTepHaJoB AeTalell MalTMHOCTPOCHHS CpeIHeH OTBET Ha BOTIPOC BOIIPOC OTCYTCTBYET | BOIIpPOC OmiIeTa
W3TOTOBJICHUS CBOWCTBA MATEPUAIIOB | CIOXHOCTH. TeXHUYIEeCKHE TPECOOBAHHUS, TIPEIBSIBIIS-
Jeranen 1 KOHCTPYKTHUBHbBIE €MBI€ K ChIPbIO U MaTepuasam JeTanen. Xapakrepuc-
MAaIIHHOCTPOESHHUSI 0COOCHHOCTH JieTajeid | THKU M OCOOCHHOCTH CITIOCOOOB M3TOTOBJICHHUS 3aro-
MaIIMHOCTPOEHUS TOBOK JI€TaJIel CpeJIHEN CII0)KHOCTH
CpelHeH CII0KHOCTH. YMmerh: 3aiaHue peueHo 3aaHue peuieHo 3ananue He | Pemienue 3agau
VYcraHaBnuBath 110 Mapke MaTepuaia TeXHOJOru4ec- BEpHO ¢ ommOKaMu pelieHo Omnera

KH€ CBOWMCTBA MaTepHaloB IeTajel MalIMHOCTPOCHHUS
CpeIHel CIOKHOCTH. BBIOMpaTh METO MOITydeHHS
3aroTOBOK JE€TaIEil MAIIMHOCTPOCHHUS CPEIHEN CIIOXK-
HOCTH. BBIOMpaTh croco6 N3roToOBIEHHS 3arOTOBOK
JieTajieil MAIlTMHOCTPOEHUS CPEIHEH CIIOAKHOCTH
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Tabnmuma 5.3 — CooTBeTCTBHE HAOPAHHBIX OAJIJIOB M OLIEHKH 33 MPOMEKYTOUYHYIO 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.;
**) — konunecmeo 6aNN08 paccuumvléaemcs 6 coomeemcemeuu ¢ madauyeu 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, HABBLIKOB W (WJIHM) ONbITA /eSTEJILHOCTH B XOJ€ TeKylero KOHTPOJs
ycrneBaeMoOCTH

Jist TeKyIero KOHTPOJIsl 3HAaHUH U YMEHHI CTYACHTOB I10 TUCIUILIHHE TPOBOJUTCS KOMILICKCHAS
OLIEHKA, BKJIIOYAIOIIIAs:

BBINOJIHEHHE JTa00PaTOPHBIX paboT, 0(OPMIICHHE OTYETOB T10 JIAOOPATOPHBIM paboTam

BBINOJIHEHHUE MTPAKTUYECKUX 334aHul, 0(OpMIIEHHE OTYETOB 10 NPAKTUYECKUM 3aHATHSM;

tectupoBanue B CZIO MOODLE no pa3nuyHbIM pa3zenaM AUCHUIIINHBL.

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 0THOKOMIIOHEHTHOM NBYX(pa3HON CHCTEMBbI IPU NEPEMEHHBIX P U T:
1) C =2, GuBapuaHTHas CUCTEMA,
2) C =1, OuBapuaHTHas CUCTEMA,
3) C =1, MoHOBapuaHTHasl CUCTEMa;
4) C =2, uHBapHaHTHAas CUCTEMA.

C yBennuenueM 4ucia (a3 B CHCTEME YUCIIO CTEeNeHel CBOOO b
1) He u3MeHuTCH;
2) yMEHBIIUTCS;
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 METaJJIOB, UMEIOINAsl TEMIIEPATYPY IUIABICHUS HIDKE TEMIICPATyphl IUIABICHHS OTACIbHBIX
€¢ 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 oxnaxaeHUu KUJKOIO CIUIaBa, UMEIOUIEr0 MHOM COCTaB, Y€M 3BTEKTHKA, U3 HEro Oyner
BBIIETISITHCS B BUZE TBEPAOH (has3bl TOT METAJI, COJIep:KaHrue KOTOPOTO B CILJIaBe
1) HUKe ero cojep:kaHusl B IBTEKTUKE;
2) BBIIIIE €0 COJIEP>KaHUs 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 1eMEeHTHUT;

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

4) conepkamue yraeposaa o6omnee 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 U3TOTaBIMBATLCS 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) BBICOKOKAU€CTBEHHAs! KOHCTPYKI[MOHHAsS 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 MHCTPYMEHTaJIbHasl CTajb.

3agaHus /151 BHINOJIHEHHS J1a00paTOpHBIX padoT

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

Tlopsiooxk evinonnenuss pabomol

1. O3HaKOMBTECH C TEOPETUUYECKUMU CBEACHUSIMH.

2. 3anumuTe B OTYET LieJdb paboThl, KpaTKUE CBEACHHS M3 TEOpUHM (OTBETHI HA KOHTPOJIbHBIC
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 Mmakpouutnda. Ykaxxute oOHapyKeHHbIE N1e(EeKThI.

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

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

7. 3apucyiiTe MUKPOCTPYKTYPY 00pa3IioB CTaIH U YyT'yHa.

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 BUJIbI H3JIOMOB.

4. YTo no3BOJIAET ONPENETUTh METO/1 U3yUYEHUS U3TIOMOB?

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

6. [laiiTe onpeneneHrue TEpMUHAM «MUKPOCKOTTMUECKUH aHAIHN3Y», «MUKPOIILTA] ».

7. YTO 1O3BOJISET ONPEAETUTh MUKPOCKONMYECKUN aHAJIU3 METAIUJIOB U CILIABOB?

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, Ha3HaueHHs (Tpu o0pasia).

5.Pacmm¢pyiite XuMHUECKUI COCTaB TpeX MapoK JETHPOBAHHBIX CTajell MO MHAWBUAYAIbHOMY
3aJlaHuIO (TIPEUI0KEHHOM MPENo/iaBaTelIeM UK 110 COOCTBEHHOMY BBIOOPY).
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3anonHUTe TaOMHIy «XapaKTepUCTHKA CTaJICi
Mapxka ctanu Pacmndposka Knacc TBepaocTh Oco0ble cBoiicTBa ITpumenenue

Konmponwvnuwvie 6onpocei

1. Yro takoe nerupoBanue cranu? Llenu neruposanus.

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

3. B Kakux KOJHMYECTBAX COJEpPXKATCA JICTUPYIOUIME SJEMEHThl B HHU3KOJETHPOBAHHBIX,
JIETHPOBAHHBIX M BEICOKOJIETMPOBAHHBIX CTAJISX?

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

5. B Buze kakux OCHOBHBIX (ha3 HAXOISTCS JIETUPYIOLIHNE 3JIEMEHTHI B CTaIN?

6. Kakue Baxneiimme (pakTopsl 00yCIaBIMBAIOT U3MEHEHHE CTPYKTYPBI M CBOMCTB JIETHPOBAHHBIX
craneu?

7. Kak MapkupyroTCsl IerMpOBaHHbIE CTaIN?

8. Ilepeunciure 0COOEHHOCTH TEPMUYECKON 00pabOTKH JIETUPOBAHHBIX CTAIEH?

TunoBble 3aJaHUS IS IPAKTHYECKUX 3AHATHI
[Ipaktuueckass pabdora Nel. Krnaccudpukauus wmarepuanoB. Kpucramnmmyeckoe cTpoeHue
MaTepHaoB.
3ananue. Tunsl kpuctamummueckux pemerok metawioB: OLK, 'K, I'TTY. IlpuBectu cxemaTuyHoe
M300paKeHue, JaTh OMUCAHKE, IEPEUYUCIIUTh METAIIIBI C COOTBETCTBYIOIUMHU PEIICTKAMHU.
3anonHute Tabnuiy «XapakTepuCcTHKa KPUCTAJUIMYECKUX PEIIETOK)»

Pemerka KoopaunanuonHoe ynciio Basuc

OLIK

TLIK

Iy

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

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 ['mbOca OIHOKOMIIOHEHTHYIO CHUCTEMY 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) oxnaxnenust (Harpesa) no suHuH 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 KOHTPOJIbHBbIE 32JaHUSI MJTH HHbIE MAaTePUAJIbl, HEO0X0IMMBbIe IJIl OLIEHKH 3HAHUIA,
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, HEMETALIMYECKHAE, KOMIO3UIMOHHBIC. [IpuopuTeTsl pyccKkux
yuenbix ILII.AnocoBa 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 CTPOCHNUE METAJUIOB. THIIBI 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 Ipollecca KpUCTAJUIU3ALUH.

7) MoauduuupoBaHue Kak Criocod MOBBIIICHUS IPOYHOCTH METAJLIOB U CILUIABOB.

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 PACTBOPUMOCTBIO 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 IBTEKTHUECKUM IpeBpalieHueM. Da30Bble U CTPYKTYpHBIE
JyarpamMmbl COCTOSTHUS.

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

14) 3aBUCHMOCTb CBOMCTB CILIaBa OT CTPOCHUS U XUMHYECKOTO 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 MpEeBpaIlCHHs B KEIC30YTIIEPOIUCThIX CiutaBax. Da3bl U CTPYKTYPHBIE COCTABIISIIOIINE.

20) KpuBble oxiaxaeHus 1 aHaTN3 (a30BbIX MPEBPAIICHHIA.

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

22) VriepoaucThie CTand. BnusHue yriepoia M IMOCTOSHHBIX IMpUMeEcell Ha CBOMCTBAa CTajei.
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 skene3o-yriepoa. Kiaccudukarys 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 0O0pabOTKH METAUIMYECKHX MaTepuanoB. CBs3b  MEXIY
JrarpaMMaMM COCTOSIHUN M TepPMUYECKON 00pabOTKOM.

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

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

31)[IpeBpamieHusi MEpIMTHOTO TUMA M CBOWCTBAa MPOJYKTOB IpeBpalleHus. [IpeBpaimieHust mnpu
HEMpPEePHIBHOM OXJIAXICHUH.

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

33) [IpeBpamieHus npu HarpeBe 3aKajJeHHOW CTand. TeXHOJIOTHs TePMUIECKOH 00paOOTKH CTAJIH.

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

35) Hopmanuzanus cranu. BiausHue HopMaIn3aluy Ha CTPYKTYPY M MEXaHHUYECKHE CBOICTBA CTaIH.

36) 3akanka cranu. BelOop onTHMabHBIX TEMIEpaTyp 3aKajdKd JOIBTEKTOUIHBIX U 3a9BTEKTOHMIHBIX
CTaJIeH.

37) Bujibl ¥ Ha3HAUCHUE OTITyCKA.

17



38) BeicokoTemriepaTypHasi 1 HU3KOTEMIIEpaTypHasi TepMOMEXaHHuecKas 00paboTKa.

39) Vipyras u miactuyeckast aehopmarus.

40) BriusiHue X0JI0HO# IIacTHUECKON JeopMalii Ha CTPYKTYPY M CBOWCTBA CTalH. YTPOYHEHUE
MU IJIACTHYECKOH nedopMaluu.

41) TexHu4ecKasi U TEOPETUUECKAs TPOYHOCTh METAJUTUIECKIX MATEPUAIIOB.

42)BrnusiHue HarpeBa Ha CTPYKTYpy M CBOMCTBAa Je()OPMHPOBAHHOIO MeTajya: BO3BpAT,
pEKpUCTAIUIM3ALMS.

43) DakTOphI, BIUSIOIIAE HA pa3Mep 3epHa MOCIIE PEKPUCTATUTU3AIINH.

44) XonoaHas u ropsigast 00paboTKa JaBICHUEM.

45) XpymKoe U BSI3KOE pa3pyIlIeHuE.

46) JlerupoBaHHble cTany. BiMsHUE JIETHPYIOMIMX 3JIEMEHTOB Ha JHarpaMMy CTOSHHS JKelIe30-
LIEMEHTHT, CTPYKTYPHI U (pa30BbIe MPEBpAIICHUS B CTAIH.

47)Knaccuukaiys JICTUPOBaHHBIX CTajeld 110 HA3HAUYCHHMIO M CTPYKType. MapkupoBKa
JIETUPOBAHHBIX CTaJICH.

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

49) [Ipumepbl MPUMEHEHHSI MAPOK CTAJICH 1 KOHKPETHBIX JCTAJICH.

50) Jle(eKThI TErHPOBAHHBIX CTAJICH.

51) UncTpyMEHTAIIbHBIC JICTHPOBAHHBIC CTAJIH.

52) Cranu as1st METAUIOPEXKYIINUX U H3MEPUTEILHBIX HHCTPYMEHTOB.

53) BeicTpopexyIiue CTajm.

54) be3Bonb(hpaMoBbIE TEIMIIOCTOUKHE CTAJIH.

55) [lITamMIioBBIE CTAIIH.

56) Teepapie crutabl. CTau U CIUIaBbl ¢ 0OCOOBIME CBOWCTBAMH.

57) XKaporpodHble 1 )KapOCTOWKHE CTAIH U CILIABBI.

58) Kopp0o3uOHHOCTONKHE U H3HOCOCTOWKHE CTATH U CILIABBI.

59) CrinaBbl ¢ 0COOBIMH TEIIOBBIMH U YIIPYTHMHU CBOHCTBAMH.

60) MaruuTHbIE CIIJIaBbl. DieKTpomMaTepraibl. [[pOBOJHUKOBBIC METAJUTHYECCKUE MATEPUAIIBL.

61) CiiaBbl  BBICOKOTO 3JICKTPOCONpPOTHBICHUS. CTalu M CIUIaBbl C OCOOBIMH 3JCKTPHYCCKUMHU
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 JIeTMpOBaHKeE, AUATPAMMBI COCTOSIHUSI, CTPYKTYpPBI, CBOICTBA.

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

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

70) Tutan u ero cruiael. Kiaccudukarus crutaBos. Tunoas TepMoo0OpaboTKa.

71) Hemerayuindeckue KOHCTPYKIIMOHHBIE MaTepHaibl. X OCHOBHBIC OJKCIUTyaTal[MOHHBIC |
TEXHOJIOTHYECKHE CBOMCTBA.

72) Knaccudukarist HeMeTalTi4ecKux MaTepuanoB. CTpoeHHEe MaKpOMOJIEKYI W HaJIMOJICKYIIIPHbIC
CTPYKTYPBbI MOJIUMEPHBIX Tel. PU3NYECKUE COCTOSHUS MOIUMEPA.

73) Tepmorutactel. TepmoanacroruiacTsl. [lonuMepsl U peakTOMIACTBI, KAYYyK U PE3UHA.

74)Heopranudyeckoe  ctekio.  CTEKIIOKpUCTADIMYECKHE  Marepuaibl.  KOHCTpYKIIMOHHBIE
KepaMU4eCKHe MaTepHaibl.

75) Yraepoauctsie u rpaduToBeie MaTepuansl. CTpoeHHE, CBOWCTBA U TPUMEHEHHE.

76) BostlOKHHCTBIE, CIIOUCTBIC M JAUCIICPCHO-YIIPOYHEHHBIC KOMITO3UTHI. Martepualisl MaTpuil. Bumsl u
MEXaHUYECKHE CBOMCTBA BOJIOKOH.

77) MexaHWYECKHE CBOMCTBA KOMITO3UITHOHHBIX MATCPHAIIOB.

78) Kommo3uinoHHele MaTepuaibl Ha MOJUMEPHBIX MaTpHIAX: CTEKJIOIJIACTHKH, OOPOBOJOKHUTEHI,
OpPTaHOBOJIOKHUTHI, KapOOBOJOKHHUTHL. KOMITIO3WIIMOHHBIE MaTepHadbl HAa METAUIMIECKUX
MaTpuax (0opoaTroOMUHUN U Jp.).

79) KoMmo3uIMoHHbIe MaTepHallbl HA MaTPUIAX U3 KEPAMHUKH, CUIIUKATHBIX CTEKOJI U YTIIEPOAUCTHIX
MaTepHaioB. [lepcrnekTHBBI pa3BUTHSI KOMIIO3UIIMOHHBIX MaTepHAIIOB.
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3agaum K 3K3aMeHy

3anava 1. IloctpouTs KpuByIO OXJIaKAaeHMs [UIs 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 00JACTAX IMAarpaMMbl; ONUIIUTE BCE NPEBPALICHUS M IOCTPONTE KPUBYIO
oxJaxaeHus (mpumeHsist mpaBuwio ¢a3 ['mbbca) nns crmnasa, cogepxaiero 0,1%C. KakoBa cTpykrypa
3TOrO CIUIaBa IPU KOMHATHOM TeMIlepaType U Kak TaKo CIlJIaB Ha3bIBaeTCs?

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

3amaua 4. PacmmdpoBaTh Mapku CIUIaBOB, OXapaKkTepHU30BaThb OO0NACTh MX IMPUMEHEHMS:
12X18H12T, XH77TIO, bpAXKH10-4-4, A20, BY 35.

3amaua 5. PacmmdpoBaTh MapKH CIUIaBOB, OXapaKTEpH30BaTh 001acTh MX mnpumeHeHus: 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.

3amava 7. PacmmdpoBarh MapKu CIUIaBOB, OXapaKTepU30BaTh 001acTh 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 00JIajaTh TBEPAOCThIO Ha noBepxHocTu 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. [lonoOpars MapKy cTainu U peKOMEH0BaTh PEKUM TEPMHUECKOW 00paboTKU
ocJie HeMEHTAIMH, YTOObl 00ECTIEYNTh NOJYyYEHUE 3aJaHHBIX MEXaHUYECKUX CBOMCTB M YCTPaHUTh Opak
no naedopmanmu. YKazaTb MHUKPOCTPYKTYPY CTajdd B CEpJLEBMHE U IOBEPXHOCTHOM CJIO€ IOCIE
OKOHYATEJIbHOW 00paOOTKM M MPUYMHBI, BBI3BIBAIOIINE Ie(hOPMAIIHIO TIPH 3aKaJIKe.

3amaya 9. IloctpoiiTe KpHBYIHO OXJaXKIEHUA Ui CIUlaBa ¢ coiep:kanuem yraepoga 0,8% mo
IMarpaMMme <(OKele3a—ILeMEHTHT», ompeaenute (a3bl M CTPYKTYpPHBIE COCTABISIONIME JUIA KaXKIOTO
MHTEpBaJIa, a TAKXKE PacCUUTANTEe BAPHAHTHOCTh CUCTEMBI.

3anaga 10. IlocTpoiiTe KpuBYIO OXJaxJIeHus i CIulaBa ¢ cojaepxkanueMm yriaepoaa 0,2% mo
JMarpaMMe <oKele3a—LleMEHTUT», omnpenenuTe (a3bl M CTPYKTYpPHBIE COCTABISIOUIME Ul KaXKIOTro
MHTEpBaJla, a TAK)Ke pacCUYUTAlTe BAPHAHTHOCTh CUCTEMBI.

3amaga 11. IlocTpoiiTe KpHMBYIO OXJaXIEHHUs Ul CIIaBa C coiepxaHuem yriepoga 1,2% mo
IUarpamMMme <oKele3a—LleMEHTUT», ompenenuTe (a3bl U CTPYKTYPHBIE COCTAaBISIOLIME MJI KaKJIOro
MHTEPBAJIA, a TAKKE PacCYMTANTE BApUAaHTHOCTh CUCTEMBI.

3anaya 12. IlocTpoiiTe KpuBYIO OXJaXJIEHHUs Ul CIlaBa C cojepxaHuem yriepona 2,2% 1o
JMarpaMMe <«oKele3a—LIeMEHTUT», ompenenuTe (a3bl M CTPYKTYpPHBIE COCTABISAIOUIME Ul KaXKIOTro
MHTEpBaJla, a TAaK)Ke pacCUYUTalTe BAPHAHTHOCTh CUCTEMBI.

3amaga 13. IlocTpoiiTe KpHMBYIO OXJaXIeHHUs I CIUlaBa C coaepxkaHueMm yriaepoaa 4,2% mo
auarpamMMme <oKeye3a—LeMEHTUT», omnpeaenuTe (a3bl U CTPYKTYpHBIE COCTAaBISIOUIME JJIs KaKJIOTO
MHTEPBaJIa, a TAK)KE pacCYMTANTE BAPUAaHTHOCTh CUCTEMBI.

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

3amava 15. Ompenenure MexaHWYECKHE CBOWCTB CTalM ¢ cojepxaHueMm yriepoma 0,65%. Kak
MapKHpoBaTh Takyto ctaib no '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 pexuM 3akaiku. Mapka
cranu: a) 45; 0) 55.

3anava 18. Iy cTanbHBIX U3/1EIUM ¢ 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.

3amaya 20. 3Be3J0YKM LEMHBIX Iepenayd M3rOTOBISAIOT U3 cpenHeyriepoaucteix craneit ['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 cranb
JUIs W3TOTOBJICHUS BTYJKU: a) CPEIHEYIJIEPOAMCTasl CTalb, 0) meMeHTyemas cTaib. Pa3paboraTth
TEXHOJIOTHIO YIIPOUYEHUSI 00pabOTKH.

5.3. [Ipoueaypa oueHMBaHUA pe3yJbTaTOB 00YYEeHH S 0 AUCHUIIIMHE

[Iponerypa onieHUBaHUS PE3yAbTATOB OOYUEHHUS MO AUCHUILTNHE «MaTepuanoBeeHne)» COCTOUT
U3 CIEAYIOIIMX 3TaIOB:

1. Texymuii KOHTpoOIIb (ONMCaHUE NTOKA3aTeNed U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OIIMCAHHE
IIKaJI OIICHUBAHMS Ha JTalle TeKYyIeH aTTeCTalliy peICTaBieHbI B Ta0. 5.1, 3ananus B m. 5.2.1).

2. IlpomexxyTo4Has arrectanus (ONMCaHHUE MOKa3aTeleil U KpUTEpUEB KOHTPOJIS yCIIEBAEMOCTH,
OIMCaHUeE IIKaJ OLICHUBAHUS Ha 3Talle MPOMEKYTOYHON aTTECTalluy MPEeACTaBIeHbI B Ta0l. 5.2, 3a1aHus
B 1. 5.2.2).

Hns snementoB kommereHnuii OIIK-1 u TICK-1, dbopmupyeMbIx B paMKax JTUCIUTIIMHBI,
MPUBOIUTCS MPOLIEAYpPa OLIEHKU Pe3ysibTaToB 00yueHus (Tadi. 5.3).
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Ta6mump 5.4 — IIpouienypa, KpUTEpUU U METOJIBI OLICHUBAHUS PE3YJIBTATOB 00yUYEHUS

[Tnaaupyemsle pe3yabTaTsl 00yIeHUS

KpMTep 1Y OLICHUBAHUA PE3YyJIbTATOB

1 kpurepuii — orcyTcTBHE

2 KpUTEpHii — HE TOJTHOE

3 KpuTepHii — Xoporuiee

4 KpuUTepHii — OTINYHOE

MeToabl OlleHUBaHUS

MaTepuasIoB U pallMOHAJILHOTO UCIIOJIb30BAHUSA
pPEeCypCcoB MPHU UX MOJYYCHUHN

YCBOCHUA YCBOCHUE
YCBOCHUE «XOPOILIO» YCBOCHUE «OTIINIHO»
«HEYOBJIETBOPUTENHHOY «YJLOBJIETBOPUTENBHOY
OIIK-1
HNOIIK-1.2
3HATDL: OTCYTCTBHE YCBOEHUS Henocratouno yBepeHHO Ha nmocrarouHo BEICOKOM OTIMYHO TOHMMAET U JlaOopaTopHbIE "
yT Y Y paTop
CTaH)IapTHLIe Hpoueﬂypbl BI)I60pa OCHOBHBIX U 3HaHUH IIOHUMACT U MOXCT YPOBHC ITOHUMACT U MOKET MOXET OOBSICHATE HpaKTI/IquKI/Ie
BCIIOMOTATe/IbHBIX MATEPUATIOB JUISl H3TOTOBJICHUS OOBSICHATH MMOJTYYCHHBIC OOBSICHATH MOJTYYCHHEIC MOJTy4YeHHbIE 3HAHUS, paboThl
W3J1€JIMA MAIIMHOCTPOEHHUSI C YUYETOM 3KOJOTHUYHOCTH U SHAHI SHaHMA ACMOHCTPHPYCT Hrorosoe
CaMOCTOSITEIIBHYIO
0€30MacHOCTH TEXTpoIlecca, a TAKKe PallOHAIBHOTO y TECTUPOBAHUE
[103HaBaTEIbHYIO I
HCII0JIb30BaHUS PECYPCOB NEATEIHHOCTD poMeKyTOYHAs
CoBpeMEHHbBIE METOBI PALIUOHAIIEHOTO aTTecTalsa
HCII0JIb30BaHMs PECYPCOB IIPU IIOJIYYEHHUU MaTEPUAIOB
M U3rOTOBJICHHUS IPOAYKIIUHA MAIIHHOCTPOECHHUS
YMmerh: He nemonctpupyer He yBepenHo OCTaTOYHO YBEPEHHO OTIUYHO JEMOHCTPUPYET JlaGopaTopHbIe "
paTop
Hcnonp30BaTh cTaHAapPTHBIC IPOIIETYPHI BEIOOpA YMCHHA ACMOHCTPUPYET yMCHHUA JACMOHCTPUPYET yMCHUA YMEHUA MPAaKTUYECKUE
OCHOBHBIX Y BCIIOMOTaTEJIbHBIX MAaTEPHUAIIOB JIJIs paboTEHIL.
W3TOTOBJIEHUS U3/IETTMI MAaIMHOCTPOEHHUS C YUETOM Hrorosoe
JKOJIOTHYHOCTH M OE30MaCHOCTH TEXIPOIIecca, a TAKKe TECTUPOBAHUE
panvoOHaIBLHOIO UCIIOJIB30BaHUSA PECYPCOB [IpomexyTouHas
OrnieHUBaTh COBpEMEHHBIE METOIBI PAIIMOHATBHOTO aTTecTauus
HCII0JB30BAHKS PECYPCOB IIPU IIOJIYYEHUU MaTEPUAIOB
Y U3rOTOBJICHUS NPOAYKIMHA MAILIMHOCTPOCHHUS
Buanern: He nemonctpupyer He yBepenHo 0CTaTOYHO YBEPEHHO OT/IMYHO IEMOHCTPUPYET JlaGopaTopHbIe u
1 pupy Y yB Y paTop
HaBLIKaMI/I BLIﬁOpa OCHOBHBIX U BCIIOMOTaTEIbHBIX HaBbIKU JEMOHCTPHUPYET HaBBIKU JEMOHCTPUPYET HaBBIKU CaMOCTOSTECIIbHBIC HABBIKU HpaKTI/IIIG:CKI/Ie
MaTEepHaJIOB JUIsl U3TOTOBJIEHUS U3AEIUN paboTEHIL.
MAaIIHHOCTPOEHUS C YYETOM 3KOJIOTUYHOCTHU U Hrorosoe
0e30MMacCHOCTH TEXIPOIIecca, a TAKKE PAllHOHAITLHOTO TECTUPOBAHUE
HCII0JIb30BaHUS PECYPCOB [IpomexxyTounas
Hagpikamu onieHKH 3(pPEKTUBHOTO HCIIOTB30BAHIS arTecTauus




IIpomomxkenue tadi. 5.4

IICK-1

HIICK-1.1

3HaATh: OTCyTCTBHE YCBOCHUS Henocratouno yBepeHHo Ha noctarouno BbICOKOM OTANYHO TOHUMAET U JlabopaTopHsie
TexHOMIOrH4ecKue CBOMCTBA KOHCTPYKIMOHHBIX 3HAHHHN IIOHUMACT U MOXET YPOBHE NOHUMAET U MOXKET MOXET OOBSICHATH IIpaKTUYECKUe
MAaTepHaIoB JeTalel MAIIMHOCTPOCHHS CpeIHeil 00BACHATH MOTyYEHHbIE OOBSACHATH MOTydIEHHbIE ITOJTy4YCHHBIC 3HAHMS], paGoTHI.
CIIOKHOCTH 3HaHUA 3HaHUA JAEMOHCTPHUPYET HUtorosoe
Texandeckue TpeOOBAHUS, IPEIBABISIEMBIE K CHIPBIO U ;zzg;;g;{:ﬁg;;go TECTUPOBAHUE
MaTepuagam aeraneu O — [IpomexxyTounas
XapaKTEepUCTUKH U 0COOCHHOCTH CIIOCO0O0B aTTecTalus
W3TOTOBIIEHHS 3aTOTOBOK J€Talleil MAIIMHOCTPOEHHS

CpeaHel CI0XKHOCTH

YMmern: He nemoncrpupyer He yBepenno JlocTaTouHO yBEpEHHO OTIMYHO AEMOHCTPHUPYET JlabopaTopHbie
YcranaBnuBaTh 110 MapKe MaTepuaia YMCHHA ACMOHCTPUPYET yMCHHUA JACMOHCTPUPYET yMCHUA YMEHUA NpaKTUIECKUC
TEXHOJIOTMYECKHUE CBOMCTBA MAaTEpUANIOB JeTanei paboThLI.
MalIMHOCTPOEHUS CPEIHEN CI0KHOCTH Hrorosoe
BeIOMpars MeTOA NOTyUeHHUs 3ar0TOBOK JleTajiei TECTUPOBAHUE
MalIMHOCTPOEHUS CPEIHEN CI0KHOCTH IIpomesxyTouHas
Br10upats crioco® H3roTOBIECHUS 3aTOTOBOK ACTaleH arTecTaluys
MAIIUHOCTPOEHHUS CPENHEN CI0KHOCTH

Baagern: He nemoncrpupyer He yBepenno JlocTaTouyHO YBEpEHHO OTJIMYHO JEMOHCTPUPYET JlabopaTopHbie
Haspikamu OIIpeeICHUs TEXHOJIOTHYECKUX CBOMWCTB HaBbIKHU JAEMOHCTPUPYET HaBbIKU JAEMOHCTPHUPYET HaBBIKU CaMOCTOSATCIIbHBIC HABBIKHU MpaKTUIECKUE
MaTepHana JeTanen paboTHI.
MAaIIMHOCTPOEHHUS CPEHEN CIOKHOCTH Hrorosoe
BpI100p TEXHONIOTHUECKUX METOIOB MOTYyUCHHS TECTUPOBAaHUE
3arOTOBOK J€TAJIEH MAIIMHOCTPOCHUS CpeIHEN IIpomesxyTouHas

CJIO)KHOCTH

aTTecTanusa




6. YYEBHO-METOAWYECKOE OBECIIEYEHHUE JUCHOHUIIJINHDbI

6.1 OcHOBHa# 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 I'pa6aes A.H., boaraun A.H. Jluteiinbie cnjiaBbl, NpMMeHsieMble B MALIMHOCTPOEHUH: YUeOHOE
nocodbue. — M.: MI'I1Y, 2007. — 100c.

6.1.4 Boroayxo C.HU. MaTepuajioBeJeHHe M TEXHOJOrHYecKHe MPoOIecChl B MAIIMHOCTPOEHUH:
Yuebnoe nocobue / C. U. Boromyxos, [Ipockypun A.[l., CyneiimanoB P.M., Cxuptinanze A.I. ; [log pen. C.H.
Boroayxoga.- Crapsiit Ockon: THT, 2015 — 560c.

6.2 /lonoJiIHMTEe/IbHAA JIMTEpaTypa

6.2.1 IlopucTthie NpoHHLAaeMble MaTepuaJjbl. TexHOJOrMM W M3deaUsi HAa MX OcHOBe = Porous
permeable materials. Technologies and products thereof [DmekTponHbIi pecypc]: MaTepuansl 5-r0
Mexnynapomaoro cummnosuyMa (Mwuack, 30-31 okt. 2014 1.)/ C.M. A3apoB [u np.].— DJEKTPOH. TEKCTOBBIE
nannsie.— Munck: Benopycckas nayka, 2014.— 363 ¢.— Pexum moctyma: http:// www.iprbookshop.ru/29588.—
3BC «IPRbooks».

6.2.2 TexHOJOTMH KOHCTPYKIMOHHBIX HAHOCTPYKTYPHBIX MaTePHATOB H MOKPBITHH [DIEKTPOHHBIN
pecypc]: monorpadwus/ II.A. Butasp [u np.].— DNEeKTpoH. TeKCTOBbIe NaHHble.— MuHCK: benopycckas Hayka,
2011.— 283 c.— Pexum pocryna: http://www.iprbookshop.ru/12322.— 5BC «IPRbooks.

6.2.3 MarepuanoBenenue. TexHOT0rHs KOHCTPYKIMOHHBIX MaTepuaioB : YueOHoe mocobue / Ilox
pen. B.C. Uepemaudenko. - 5-e u3n., crep. ; Homymeno YMO. - M. : Omera-JI, 2009. - 752 c.

6.2.4 T'apéep M.E. MH3HococToiikme 0ejble 4YYTryHbI: CBOWMCTBAa, CTPYKTYpa, TeXHOJIOTHS,
kcruryatanus. - M.: Mammnoctpoenue, 2010 - 280 c.

6.2.5 IlpakTUKyM 00 MaTepHAJIOBeAeHUIO [DIEKTPOHHBIH pecypc]: ydeOHoe Tmmocobme Mo Kypcy

«MarepuanoBeieHUe» AN CTYACHTOB JHEBHOW (opMbl 00ydeHus crenuanbHocTeld 151001 — TexHOMOTHS
MamuHocTpoeHus, 151003 — mHCTpyMeHTalbHBIE CHCTEMBl MAIIMHOCTPOUTENBHBIX Mpou3BOACTB, 151701.65 —
MPOEKTHUPOBAHUE TEXHOJIOTUYECKUX MAIIMH W KomIiule/ — OJEeKTPOH. TEeKCTOBBbIE JaHHble.— benropon:

Benroponckuii rocyaapcTBeHHbIN TexHOoornueckuit yausepeutet um. B.I'. Illyxosa, ObC ACB, 2011.— 121 c.—
Pexxum mocryna: http://www.iprbookshop.ru/28384.— DBC «IPRbooks».

6.2.6 UrnatbeB J[I.A. MartepuanoBenenue: aadopaTtopubiii mpaktukym. JI.A. HrHatses;
Huxeropon. roc. TexH. yH-T uM. P.E. Anekceesa.- Huxxuuit Hosropon, 2014. - 87 c.

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

6.3 MeToauyecKue YyKa3aHMsl, PeKOMEHJALuu M Jpyrue MaTepvaabl K
3aHATHAM

6.3.1. MeTtonuueckue yKazaHWs K TNPAKTHUYECKUM paboTaM MO JuCHHIUIHHE «MarepruaioBeIeHUe.
PexomennoBanbl 3acenanuem kadenpel «Texnonmorms wmammHoctpoeHus» AIIM HI'TY, nporokom NeS5 ot
20.04.2021r. http://www.apingtu.edu.ru/index.php/component/k2 /item/671-advertl.

6.3.2. MeToauueckrue yka3aHus K Jj1a0OpaTOpHBIM padoTaM IO JUCIUILUIMHE «MarepuaaoBelIecHue.
PexomenmoBanbl 3acenanueM kadempbl «Texnonorus marmmHocTpoenus» Al HI'TY, nportokon NeS ot
20.04.2021r. http://www.apingtu.edu.ru/index.php/component/k2 /item/671-advertl.

6.3.3. Meronuueckue peKOMEHIAMKW IO OpTraHU3alWd AayAWTOPHOM paboThl MO JUCLHUIUIMHE
«MartepuanoBenenne». PekomenmoBansl 3acenanneM kadenpsl «Texnomorusi mammaocTpoeHms» AIIM HITY,
nportokoist Ne5 ot 20.04.2021r. http://www.apingtu.edu.ru/index.php/component/k2 /item/671-advert1.

6.3.4. Meromuueckne YyKazaHWs W 3aJaHWS K  CaMOCTOSTENbHOW paboTe 1O JIHUCIUILUIMHE
«MartepuanoBenenne». PekomenmoBansl 3acenannemM kadenpsl «Texnomorusi mammaocTpoeHwms» AIIM HITY,
mpotokoi Ne5 ot 20.04.2021r. http://www.apingtu.edu.ru/index.php/component/k2 /item/671-advertl
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7. ”H®OPMALMOHHOE OBECHIEYEHHUE JUCIUIIJIMHbI

7.1 Ilepeyenr  pecypcoB  HH(POPMAIMOHHO-TEJIEKOMMYHMKAUMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX JJI1 OCBOCHHUS AUCHUIIMHBI (MO1YJIfA), BKJIKOYas 3J1eKTPOHHbIE
OnO/1MoTeYHbIe U HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMbI

7.1.1 DnektpoHHO-OMONMMoTeyHas cucrema usnatenscTBa «IPRbooks». Pexum mocryma:
www.iprbookshop.ru.

7.1.2 DnekTpoHHO-OMONMOTEYHAss  cucTeMa  u3garenbctBa  «Jlamb».  Pexxum  nmocryma:
https://e.lanbook.com.

7.1.3 Caiir kommanuu «MHTepMex». [DnekTpoHHBIH pecypc]. — Pexum  gocryna:
http://www.intermech.ru
7.1.4 Caiir xommanuu  «Autodesk». [Dnekrponnsii  pecypc]. — Pexum  gocryna:

http://www.autodesk.ru

7.2 IlepeyeHb JIMIEH3MOHHOTO M  CBOGOJAHO  PacHpPOCTPaAHSIEMOTrO
NpPOrpaMMHOro oGecrne4YeHHs, B TOM 4YHCJI€ OTe4YeCTBEHHOI0 IpPOM3BOJACTBA
HE06X0AUMOro A/ OCBOEHMS AUCIMIIUHBI

He HCIIOJIB3YCTCA.

8. OBPA30BATEJ/IbHBIE PECYPCbI /11 UHBAJINA0B U JINL] C OB3

B rtabmume 8.1 ykazaH mepedeHb O00pa30BATENBHBIX PECYpCOB, HMMEIOUIMX  (HOPMBI,
alaliTHPOBAHHBIC K OTPAaHUYEHUSM 370POBbs, a TAK)KE CBEACHUS O HAIWYHU CHCIHUAIBHBIX TEXHUYECKUX
CpCaACTB 06yquH$I KOJUICKTUBHOI'O U UHAWNBUAYAJIBHOTI'O IMOJIb30BaHUS.

Tabnuma 8.1 — O6pa3oBaTeNbHBIC PECYPCHI 11 HHBATUIO0B | Jinil ¢ OB3

[Tepeuens 0Opa3oBaTEILHBIX PECYPCOB, CeneHUs 0 HAIMYKMM CHEIUATIBHBIX TEXHUYECKUX
MIPUCIIOCOOICHHBIX ISl HCTIOIb30BAHUS CpenCTB 00yUeHHUs KOJIEKTUBHOTO ¥ HHIMBUyaJIbHOTO
uHBAIMAaMH U auiamu ¢ OB3 MIOJIb30BaHU
CriermmansHoe MoomnpHOe npuitokeHue |IPR BOOKS

3BC «IPRbooks» WV-Reader

CI/IHTe3aTOp peuu, KOTOpHﬁ BOCIIPOU3BOJAUT TCKCThI
KHHUT 1 MCHIO HaBHUTI'allUX

9BC «Jlaaby»

9. MATEPUAJIBHO-TEXHHUYECKOE OBECITEYHEHHUE, HEOBXOJAUMOE /1A
OCYLIECTBJIEHHUA OBPA30OBATEJIbBHOTI'O INTPOLLECCA IO AUCUUIIJIMHE
(MOAYJIIO)

VYyeOHble ayqUTOpUU Ui MPOBEACHUS 3aHATUN MO JUCHMIUIMHE (MOAYNIO), OCHAIEHbI
000pYyZIOBaHUEM U TEXHUYECKUMH CPEJICTBAMH OOyUESHHS.

B Tabnuue 9.1 nepeuncieHsr:

- yueOHbIE ayTUTOPHU JJIsl TPOBEACHUS YYEOHBIX 3aHATHHA, OCHAIIEHHBIE O0OpYIOBaHHWEM W
TEeXHUYECKMMHU CPEACTBaMH 00y4EHUS;

- IOMEICHUS [T CaMOCTOSITEIIbHON PabOThI 00YYaIOIINXCS, KOTOPHIE OCHANIEHB KOMITBIOTEPHOI
TEXHUKOH C BO3MOXKHOCTBIO TOJAKIIOYEHUs K ceTu «VHTepHeT» U oOecledeHueM JocTyna B
AIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa3zoBarenbuyto cpexy 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 IS IPOBEACHUS 3aHATHN U
CaMOCTOSITEJIbHONU pabOTEhI

OCHaIIeHHOCTh ayAUTOPUI U MTOMEILEHHUH JJ1s1 TPOBEACHUS
3aHATUN U CAaMOCTOSITENILHON paboThI

MPE3EHTALMOHHAS TEXHHUKA (mpoexTop, 3KpaH,
KOMITBIOTEP/HOYTOYK); KOMILJICKT 3JICKTPOHHBIX
MPE3CHTAINI/CITaii/I0B; Tepmockan  2M,  MHKpOCKOI
«JIabomet2», Tepmomep TIAM-3, Ileur mydenbnas 1200,
KOMITBIOTEP c YCTaHOBJICHHBIM POrpaMMHBIM
obecrieuenueM «Tepmockan 1.1», EVS Cap 3.1, T/IM-3 1.0.

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

TBepaoMepamu  bpunemns, PokBena, Bukepca, mnedamu

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

316 - KaGunet caMOnoAroToBKH pabouux MecT cTyaeHTta — 26 mrT;

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

r. Ap3amac, yn. Kanununa, tom 19 IIK ¢ noaxiIroueHreM K HHTEPHETY -SIIT.

11. METOANYECKHE PEKOMEHAALWHU OBYYAIOLIUMCA 110 OCBOEHHIO
AUCOUIVIMHBI (MOAYJIA)

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

JucuurumHa peanu3yeTrcs MOCPEACTBOM IPOBEICHHUS KOHTAaKTHOM pabOThl ¢ O0ydYaromIMMUCS
(BKJIIOUAs MPOBEJCHUE TEKYILEro KOHTPOJI YCIEBAEMOCTH), CAMOCTOSATENILHOM paboThl o0ydaromuxcs 1
IIPOMEKYTOUYHOM aTTECTALUU.

KonrakTtHas paboTa NpoBOAWUTCS B ayAUTOPHOM M BHEAyJUTOPHOH Qopme, a Takxke B
AMEKTPOHHON HH(pOpMAMOHHO-00pa3oBaTebHON cpene wuHcTUTyTa (manee — OUOC). B ciydgae
IIPOBE/ICHUS] YacTU KOHTaKkTHOW paboTsl mo aucuuiuinHe B OMOC (B cOOTBETCTBMM C PaCHUCAHUEM
y4eOHBIX 3aHATHUH), TPYAOEMKOCTh KOHTaKTHOU padota B DMOC 3KkBHBajIEeHTHA ayAUTOPHOMN padoTe.

[Tpu mpenopaBaHuM AUCHUILIUHBI, UCTIONB3YIOTCSI COBPEMEHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUH,
MO3BOJISIONINE MTOBBICUTH aKTHBHOCTH CTYJIEHTOB IPH OCBOCHHWU MaTepualla Kypca W MPeIOCTaBHTh UM
BO3MOKHOCTb 3()(peKTHBHO peaan30BaTh Yachl CAMOCTOSATEIbHOM PabOTHI.

Bech JiekIMOHHBIN MaTepuall Kypca, a TakKe MaTepHaIbl s PAKTHYECKUX 3aHATHI HaXOISTCS B
cBoboHOM joctyne B cucteme MOODLE Ha cTpanuiie Kypca U MOTYT ObITh IpOpabOTaHbl CTYA€HTaMH
70 YTEHUS JICKIIUH B XOJI€ CaMOCTOSATEIbHON padOThl. ITO MaeT BO3MOXXHOCTh OOCYAUTH MaT€pHas CO
CTY/IEHTaMM BO BpeMsl UTEHMS JIEKIMH, aKTUBUPOBATh UX JEATEIbHOCTh IIPU OCBOCHUHU MaTepHaa.

Ha onekumsax W TpakTUYECKHWX 3aHATHAX PEATM3YIOTCS HHTEPAKTHBHBIE TEXHOJIOTHH,
IIPUBETCTBYIOTCSI BONPOCHI U OOCYXJEHHs, HCIOJIb3YyeTCs JIMYHOCTHO-OPHUEHTUPOBAHHBIM MOIXOJ,
IMCKYCCHOHHBIE TEXHOJIOTHH, TEXHOJIOTUM pPabOThl B MaJbIX TPYIINax, YTO ITO3BOJIIET CTYACHTaM
IPOSIBUTH Ce0s1, MOTYYUTh HAaBBIKK CAMOCTOATEIBHOTO U3yUEeHUsI MaTepHala, BEIPOBHITh YPOBEHb 3HAHUI
B TpyIIIE.

Bce Bompochl, BOHUKILINE TPU CaMOCTOSATENbHOW paboTe HaJl JOMAIIHUM 3aJaHUEM, MOJIPOOHO
pa3duparoTcs Ha TPAKTUYECKUX 3aHATHSIX W JIEKOUsX. [IpoBOmATCS WHIMBUAYAJTbHBIE W TPYIIIOBBIE
KOHCYJIbTAI[MH C UCIOJIb30BaHUEM, KaK BCTPEY CO CTYIEHTaMHM, TaK U COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTHH, TaKuX Kak (opyM, JaT, BHyTpeHHsst anekTponHas moura CJJO MOODLE.

Wunnuupyercs akTUBHOCTh CTY/AEHTOB, IMOOLIPSETCS 3afjaHue JIIOOBIX BOIPOCOB IO MaTepualy,
MPAaKTUKYETCs MHANBUIYAIBHBIA OTBET HAa BOTIPOCHI CTY/ICHTA.

Jlnist OlleHKH 3HaHUN, YMEHUH U YpOBHS C(OPMHUPOBAHHOCTH KOMIETEHIIMH B IIPOIIECCE TEKYIIETO
KOHTPOJISI IPUMEHSETCS] CUCTEMa KOHTPOJIS M OLIEHKH YCIIEBAeMOCTH CTYJEHTOB, ITpe/ICTaBICHHAsl B Ta0M.
5.1. TlpomexyTrouHast aTTeCTalMs HPOBOJUTCA C HCIOJb30BAHUEM CHCTEMBl KOHTPOJIS U OLICHKH
yCIeBaeMOCTH CTYAEHTOB, IPEJICTaBICHHOM B Ta0d. 5.2.




10.2 MeToaguyecKue yKa3aHUA AJ1s 3aHATHH JIEKIIMOHHOI 0 THUIIA

JIeKUMOHHBI KypC MPEAINoNaracT CUCTEMAaTH3UPOBAHHOE W3JI0KEHUE 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
HanboJiee CIOKHBIX W BAXHBIX TOJOKEHUAX H3Yy4aeMOro marepuaia. Marepuanbl JEKIUN SBISIOTCS
OCHOBOM JJIs1 TMOATOTOBKM OOYyYalOIUXCAd K MPAKTUYECKMM 3aHATHSAM U BBINOJHEHHUS 3aJaHUi
CaMOCTOSITENILHONW Pa0OTBL, a TakKe K MEPOIPHUATUSAM TEKYIIEro KOHTPOJsS YCIIEBAEMOCTH H
IIPOMEXKXYTOYHOM aTTeCTaluy 110 IUCLHUIUIMHE.

10.3 MeTogu4yecKkye yKa3aHHs MO OCBOEHMIO AMCIUIIMHbI Ha JIAOOPAaTOPHBIX
pa6oTax

[ToaroToBky K Kax 10 1ab0paTopHOil paboTe CTYJAEHT AOKEH HadaTh ¢ 03HAKOMIIEHUS C IJIaHOM
3aHATHUS, KOTOPBIA OTpa)kaeT CoOJepKaHue NpeAoKeHHOH TeMbl. Kaxnas BeimonHeHHass paboTa ¢
0(hOpMIIEHHBIM OTYETOM U MOJUIEKHT 3alIUTE Y IPernojaBaTes.

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;

- KQUY€CTBO YCTHBIX OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI ITPH 3aLIUTE PAOOTHL

Mertoanyeckre peKOMEHIAMHM K BBIIOJIHEHHUIO JIAOOPATOPHBIX pabOT HAaXOIUTCS B CBOOOJHOM
nocryne B cucreme MOODLE Ha crtpanune kypca «XUMHS» U HCIOJIB3YIOTCA CTYACHTaMHU JUIS
MOJITOTOBKM U BBIIIOJHEHHUS 33aJJaHUI B COOTBETCTBUHU C YUEOHBIM IIJIAHOM U PACIIUCAHUEM 3aHATHH.

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

[TpakTueckue (CeMHUHApPCKHE) 3aHATUSA MPEACTABISIOT COOOM JeTalu3aluio JIEKIIMOHHOTO
TEOPETHUYECKOT0 MaTepuaja, MPOBOAATCS B IEJSAX 3aKPEIUICHHMs] Kypca M OXBAaThIBAIOT BCE OCHOBHBIC
paznensl. [IpakTudyeckue (ceMUHAPCKHE) 3aHATHUS 00€CTIeYNBAIOT:

- IPOBEPKY U YTOUYHEHUE 3HAHUM, MOTYyYEHHBIX Ha JICKIIHSIX;

- pa3BUTHE YMEHUI U HABBIKOB B paMKaxX MaTepuay JTUCIUTLTAHEI.

[TpuBOATCS KOHKPETHBIE METOJUYECKHE yKa3aHUs JJIs OOy4arolMXCs MO BBIMOJTHEHHIO paboT,
TpeOoBaHUs K UX 0(OPMIICHHUIO, TTIOPSIAOK CIAUH.

10.5 MeToau4YecKUe YKa3aHUsI 10 CAMOCTOSITE/IbHOM Pa6oTe 06yYaIUXCs

CamocTosrenbHas paboTa o0ecrieunBaeT MOArOTOBKY O0yUaroLIerocs: K ayIMTOPHBIM 3aHITUIM U
MEpPONPUATHIM TEKYIIEro KOHTPOJS W TNPOMEXKYTOYHOH aTTecTaly MO HU3y4yaeMoil JUCLUIUIMHE.
PesynbTaThl 3TON MOATOTOBKH MPOSBISIOTCS B aKTUBHOCTH OOYYaroIIErocsi Ha 3aHATUSX M B KauecTBE
BBINOJIHEHHBIX MPAKTUYECKUX 3a/1aHUI U APYrUX (GOPM TEKYILEro KOHTPOJIS.

B nponecce camocrosTenbHON pabOThl peKOMEHAyeTcsl mpopaboTKa MaTepHajioB JEKUIUN 110
K10l MpOHAEHHONW TeMe, a TaKkKe M3ydeHHE OCHOBHOM y4eOHOH M crpaBOYHO-OMOIMOrpaduueckont
JUTEpaTyphl, MPEACTABICHHON B pas3zaeie 6.

JUiss BBITOJIHEHUSI CaMOCTOSITEIbHOM pabOThl NpU W3YYEHUHM JUCHMIUIMHBI CTYJIEHTHI MOTYT
MCIIOJIb30BAaTh CIEMATN3NPOBAHHbIE ayIuTopuu (cM. Tabi. 9.1), 00opyaoBaHHE KOTOPBIX 0OecreurBaeT
noctyn uepe3 «VHTepHET» K 3JIEKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTENbHONW Cpele HHCTUTYTa U
JJICKTPOHHOW OMOTMOTEUHON CcHUCTeMe, TIIe paclojararoTcss Yy4deOHble H  y4eOHO-METOIMYECKHE
MaTepHalibl, KOTOpbIe MOTYT ObITh HCIOIB30BAHBI [l CAMOCTOSITEILHON PaOOTHI.

st oGydarommxcs 1mo 3a049HOi (hopMe 00ydeHHUs CaMOCTOSITeNIbHAs padoTa SBISIETCS OCHOBHBIM
BUJIOM Y4eOHOU JAEATeNbHOCTH.
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10.6 MeToauYECKHE YKa3aHUS M0 06ecnieYeHH 0 06pa30BaTE/IbLHOTO Mponecca

1. Meroandeckue pPEKOMEHIAIMA TI0 OpraHW3aIMH ayAuTOpHOW padoThl. I[lpuHATE 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. Meronuueckue PEKOMEHJAUHUH IO OPTAHU3ALMU U TUIAHUPOBAHUIO CaMOCTOSITEIbHOU pa60TLI
CTyleHTOB 1o nucuuriuiuae. [Ipunsater YueOHo-meTomumueckum 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 (POPM M METOIOB
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 BHOCSATCSA CEIYIOIINE U3MEHEHHUS:

1)
2)
WM JIeNaeTCsl OTMETKA O HelleJIeco00pa3HOCTH BHECEHUS KaKUX-T1M00 U3MEHEHUI Ha JaHHBINA 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 no 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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