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1. HEJIM OCBOEHMUSA JUCHUITJINHBI

Ilenp ocBoeHUs AUMCHUIUIMHBL «Te€XHONIOrus KOHCTPYKIMOHHBIX MaTEPUAJIOB» COCTOUT B
(dopMHpOBaHNH Y O0YYAIOIIKXCSI 3HAHUS 10 U3YYEHHIO 3aBUCUMOCTU CBOMCTB MAaTE€pPUasoB OT UX
CTPOCHHUSI TIPU BO3JACHCTBUM pa3HbIX (AKTOPOB JJs MPaBHIBHOTO BbIOOpa Marepua
KOHKPETHOI'O M3J€JMs; 3HaHUS O CTPOCHMM METalIOB U CIUIABOB, O Hamboiee BaKHBIX
¢u3nUecKuX M XMMHUYECKHUX MPEBPALICHUAX B METAIaX W CIUIABaX; O CBOMCTBAX OCHOBHBIX

KOHCTPYKIIHMOHHBIX U HHCTPYMCHTAJIbHBIX MaTCPHUAJIOB.

[1pu 5TOM 3@0auamu NUCUMIUTUHBI SBISIOTCS:
- mproOpeTeHne 00yJaroUMMHCS 3HaHUH B 001aCTH:
-U3y4YeHHe 3aKOHOMEPHOCTEeH (POPMHUPOBAHUS CTPYKTYPBI MaTCPHAIIOB.

-M3y4YeHUE TMPHUHIMIIOB KIACCU(PHUKAIMHU, MAPKUPOBKH U CBOHCTB KOHCTPYKIIMOHHBIX H

HHCTPYMCHTAJIbHBIX MAaTCPHUAJIOB.

-U3y4eHHE OCHOB  TEOPUHU  TEPMHUYECKOH,  XHUMHKO-TEPMHUYECKOH  00paboToK

MaTr€puralIoB, METOAOB UCCICAOBAHUSA U UCIIbITAHNUA MaTEPHUAJIOB.

- (opMUpPOBaHKE HABBIKOB OOOCHOBAHHOI'O BbIOOpA KOHCTPYKLIMOHHOI'O MaTepHualia Jyis

IIpOU3BOJACTBA n3aciausd C OIITUMAJIbHBIM YpOBHEM OKCILTYaTallUOHHBIX

TEXHOJIOTHYECKUX CBOMCTB, METOJOB €ro YyNpO4YHEHUs (pa3ylnpouyHEHHs) C YUYETOM

TEXHOJIOTHYECKHX CBOMCTB M SKOHOMUYECKOM I_[CJIGCOO6p8.3HOCTI/I

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBbHOM
HNPOI'PAMMDBI

2.1. I[I/ICI_II/IHJ'II/IHB. «TexHonorus KOHCTPYKIHUOHHBIX MATCPUAIIOB» OTHOCHUTCS K 6a3oBoi

yacTtu broka 1 Jlucuurminuel (MOIyJN), UMEET TECHYIO CBS3b C IPYTUMH JTUCIUILUIMHAMH.

2.2. B rtabnuue mpHUBENEHbl MPEALIECTBYIOIIME U  TMOCHEAYIOIIME JUCIMILIUHBL,
HarpaBJIeHHble Ha (HOPMHUpPOBaHME KOMIIETEHIMH JAUCLUIUIMHBI B COOTBETCTBUU C MAaTpUIEH

kommerennuii OI1.

IIpeamecTByromue 1 nocjaeAyUue AUCHUININHBI,
HaINpaBJIeHHbIEC HA (hopMHUpPOBaHHME KOMIIETEHUH

Ne

/ [IpenmecTByromue AUCHUTIINHBI ITocnenyromue TUCUUTIIMHBI
n/n

1 MarepuanoseneHue OCHOBBI POEKTUPOBAHUS

OCHOBBI TEXHOJIOTUH
MaIIMHOCTPOCHUS

TexHonornueckoe 00opyI0BaHHE

PacueTsl u KOHCTPYHUPOBAHUEC MAIIIMH
H alIapaToB NHUIIEBLIX ITPONU3BOACTB




3. IJTAHUPYEMBIE PE3YJIBTATBI OB YUEHUSA

[Inanupyemsle

pe3yabTaThl  OCBOEHUSA

o0Opa3oBaTenbHOI

IIPOrpaMMBl

o1y -

KOMIIETCHIIMH OOYYaIOMUXCsl OMPEICIIOTCS TPEeOOBAaHHMSIMHM CTaHAApTa IO HAMPABICHUIO

MOJTOTOBKU U ()OPMUPYIOTCS B COOTBETCTBUU C MaTpuIieit komrereHuii OI1

Noe Homep/ HaumeHoBaHue komnereHuuu | B pe3yabrare udy4yeHusi AUCHUUILIMHBI
/i HHJEKC (WM ee 4acTH) o0yuaruuecs 10/KHbI:
KOMIIETEeHIINH
1 2 3 4
1. OIIK -7 Criocoben OIIK-7.1. OG0CHOBEIBAET

MPUMEHSTD
COBPEMEHHBIE JKOJIOTHYHBIE U
Oe3omacHble METO/IBI
PalMOHAIBHOTO HCIIOJIH30BAHUS
CBIPBEBBIX U DHEPreTUYECKUX
pECYpPCOB B MALIMHOCTPOEHUU

SKOJIOTHYHOCTE ¥ O€30MaCHOCTh
HCIIOJIB30BaHUS CHIPHEBBIX U
SHEPTreTUYECKUX PECYPCOB B
MaIIuHOCTPOSHU N

OIIK-7.2. BBIIOJNHSAET TOUCK
ONTUMAIBHBIX PEIICHUM TS
WCIIOJIb30BaHUS CBIPHEBBIX U
HHEPreTHUECKUX PECYpCOB

OIIK-7.3. OueHnBaer 3K0JI0THYHOCTD U
0€30IaCHOCTD UCIIOIL30BaHUs
CBIPBEBBIX U YHEPTETUUYECKHUX PECYPCOB
B MaIlIMHOCTPOCHUH




4. CTPYKTYPA U COAEP KAHME JTUCIHUIIJIMHBI

4.1. OFbEM JUCIHMILINHBI M BUJbI YYEEHOM PABOTHI

Buj yueOHoit padoThl Bcero yacos Cemectp
Ne 4
4acoB
1 2 3
AyauTopHasi KOHTaKTHasi pabora (Bcero) 50 50
B tom uucie:
Jlexmmm (JI) 16 16
[Tpaxtuueckue 3ansatus (I113), Cemunaps (C)
Jlaboparopusie paboTs (JIP) 34 34
BHeaynuTopHasi KOHTaKTHas padoTa 2 2
B TOM umCIIe HHANBUYaIbHBIE TPYIIIIOBBIE 2 2
KOHCYJIbTallUN
CaMOC;f*OﬂTeJIbHaH padora o0y4aromerocs 56 56
(CPO) (Bcero)
Paboma ¢ knusichvimu ucmounuxamu 10 10
Tloocomoska k 1a60pamopHvLIM 3AHAMUAM 18 18
Iloozomoeka k mecmogomy KOHMPOO 8 8
Iloozomoeka Kk npomesHcymouHoMy KOHMPOIIO 4 4
(TITIK)
[Mpomexxyrounast | ak3ameH (D) 3 (34) D (34)
aTTecTanus B TOM YHCJIE:
[Tpuem 5k3., yac. 0,5 0,5
Koncynpranusi, gac. 2 2
CPO, yac. 33,5 33,5
HUTOro: 4acoB 144 144
Obmas 3ad4. exl. 4 4
TPYA0EMKOCTh
Ouno-3aounan gpopma
Buj yueOHoii padoThl Bcero yacos Cemectp
Ne 5
4acoB
1 2 3
AynuTopHasi KOHTaKTHasi padoTa (Bcero) 36,5 36,5
B Tom umce:
Jlexuuu (JI) 16 16

[Tpaktuueckue 3anstus (I13), Cemunapsr (C)




JlaGopatopusie padotsl (JIP) 16 16
BHeaynuTopHasi KOHTAKTHasi padoTa 2 2
B Tom gucne nHANBHyaTbHBIE TPYIIIOBHIE 2 2
KOHCYJIbTallUN
CamocrosiTe/ibHasi padoTa 00y4yarouierocs 83 83
(CPO) (Bcero)
Paboma ¢ knudsxcnvimu ucmounuxamu 23 23
Tloocomoska Kk 1a60pamopHbLIM 3AHAMUAM 20 20
Iloozomoska Kk mecmogomy KOHMPOIIO 20 20
Tloocomoska Kk npomeIcymouHomy KOHmMpPO.io 20 20
(IITIK)
[TpomexyTouHas sK3ameH (D) €] 5
aTTecTanus B TOM YHCJI€:
[Tpuem 5k3., yac. 0,5 0,5
Koncynpramusi, gac. 2 2
CPO, uac. 83 83
HUTOIO: 4acoB 144 144
Obmas 3ad4. ell. 4 4
TPYA0EMKOCTh
3aounan popma
Buj yueOHoii padoThI Bcero yacos Cemectp
Ne 6
4acoB
1 2 3
AyauTopHasi KOHTaKTHasi padora (Bcero) 11,5 11,5
B ToMm uncne:
Jlexuuu (JI) 4 4
[Tpaktuueckue 3anstus (I13), Cemunapsi (C)
JlaGopatopusie pabotsl (JIP) 6 6
BHeaynuTopHasi KOHTaKTHas padoTa 2 2
B TOM unciie UHIMBUYalIbHBIE TPYNIIOBBIE 2 2
KOHCYJIbTAllUN
CamocrosiTesibHasi padoTa o0yuarouierocs 124 124
(CPO) (Bcero)
Paboma ¢ knuscnvimu ucmounuxamu 32 32
Iloozomoska xk 1a60pamopHwviM 3aHAMUIM 32 32
Tloozomoska k mecmosomy KOHMpOJIo 30 30
Tloozomoska Kk npomeicymounomy KOHmMpOJio 30 30
(ZITIK)
ITpomexyTouHas sK3ameH (J) €] 5




aTTecTaus B TOM YHCJIe€:
ITpuem k3., yac. 0,5 0,5
Koncynpramus, gac. 0 0
CPO, yac. 3,5 3,5

HUTOI'O: 4acoB 144 144

Obmas 3a4. efl. 4 4

TPYAOEMKOCTh




4.2. COAEP KAHUE JTUCHHUIIJIMHbI

4.2.1. Paznenl (TeMbl) TUCHMILUIMHBI, BUIAbI Y4eOHOH 1eATEJILHOCTH U (DOPMbI KOHTPOJIS

QOunas popma

Ne Ne HaumenoBanme pa3jaesia (TemMmbl) Buanbi yueonoii Dopmbl
n/ | cemec TUCHUTLTHHBI NesiTeJIbHOCTH, BKJIKYAsA TeKylleil u
n Tpa CaMOCTOSITE/IbHYIO PA00Ty | NMPOMEKYTOUYH
o0yuyarmuxcsi oit
(B yacax) aTTrecTaluuu
J | JIP | II3 | CP | Bce
C ro
2 3 4 5 6 7 8 9
1. 4 Pazmen 1. OGmactu npumeHenus | 4 10 - 18 | 32 Texymuuii
pa3IuYHbBIX COBPEMEHHBIX TECTOBBIi
MaTepualioB I HM3TrOTOBJICHUSA KOHTPOJIb
MPOIYKIIUH, ux COCTaB,
CTPYKTYpPYy, CBOMCTBAa, CIOCOOBI
00paboTKH.
2. Paznen 2. @usnueckyro cymHocts | 6 | 12 - 18 | 36
SIBJICHHH, IIPOUCXOIAIITUX B
MaTepuaniax B yCIOBHIX
MIPOU3BOJICTBA U SKCILTyaTalluu
W3JICIIUA U3 HUX T10/1
BO3JICHCTBUEM BHEITHUX
(dakTopoB (HarpeBa, OXJaxACHUS,
JABJICHUS U T.J.), UX BIMSHUE Ha
CTPYKTYpPY, & CTPYKTYPHI - Ha
CBOMCTBA COBPEMEHHBIX
METATIYCCKUX U
HEMETAJUTMUYECKUX MaTepUaJIOB
3. Paznen 3. OcHOBHBIE BUJIBI 6 12 - 20 | 38
W3HAILIMBAHUS W METOJbI OOPHOBI
C HUMU
4, BreaynuTopHast KOHTaKTHas 33, | UnauBuayansx
paborta S5 |wleu
TpyMIOBBIE
KOHCYJIbTAITU!
S. ITpomMexyTouHas aTTecTalus 0,5 | Ox3ameH
HUTOIO: 16 |34 56 | 144




Ou4Ho-3a04Has popma

Ne Ne HaumenoBanue pasjaena (TeMbl) Buasbl yuednoit DopmMbI
n/ | cemec AUCHUILTHHBI AesTeJIbHOCTH, BKJIIOYas TeKyulei u
n Tpa CaMOCTOSITEILHYIO Pa0OTy | MPOMEXKYTOY
00y4arouuxcs HOM
(B yacax) aTTecTanuu
J | JIP | II3 | CP | BCcero
C
2 3 4 5 6 7 8 9
1. 5 Pazngen 1. O6mactu mpumenenus | 4 4 - 28 36 Texymui
pa3IMYHbIX COBPEMCHHBIX TECTOBBIH
MaTepHaJOB I HM3TOTOBJICHUS KOHTpPOIIb
MPOIYKIIHH, 170'¢ COCTaB,
CTPYKTYpY, CBOMCTBa, CIIOCOOBI
00paboTKu.
2. Paznen 2. @usnueckyro cynHoCTh | 6 6 - 28 40
SBIICHUH, MPOUCXOIAIIUX B
MaTepuaniax B yCIOBHIX
MIPOU3BOJICTBA U SKCILTyaTalluu
W3AEJUI U3 HUX 0]
BO3/ICHICTBUEM BHEIIHUX
(dakTopoB (HarpeBa, OXJaxACHUS,
JABJICHUS U T.J.), UX BIUSHUE HA
CTPYKTYpPY, & CTPYKTYpPHI - Ha
CBOIICTBa COBPEMEHHBIX
METATIYCCKUX U
HEMETAJUTMUYECKUX MaTepUaJIOB
3. Paznmen 3. OcHOBHBIE BUJIBI 6 6 - 27 39
W3HAIIMBAHUS W METOJbI OOPHOBI
C HUMH
4, BreaynuTopHast KOHTaKTHas 24,5 | NaauBuayan
paborta bHBIE U
TpyMIOBHIE
KOHCYJIbTaIT!
u
5. [TpomexyTouHas aTTecTanus 0,5 DKk3aMeH
HUTOroO: 16 |16 83 144
3aouynas ¢popma
Ne Ne HaumenoBanue pasaesia (TemMbl) Buabl yueOHoi DopmMbl
n/ | cemec AACHUTLINHBI NeATEeJIbHOCTH, BKJIIOYAS TeKyllei u
n Tpa CaMOCTOSITEJILHYI0 Pa0oTy | MPOMEKYTOUYH
o0yyarmuxcsi oit
(B yacax) arTecTauMu
J |JP | II3 | CP | Bce
C | ro
1 2 3 4 5 6 7 8 9




Paznen 1. Ob6nactu npuMeHEHUs
Pa3INYHBIX COBPEMEHHBIX
MaTepHajioB JUIS H3TOTOBIICHUS
TPOITYKIIHH, 170 COCTaB,
CTPYKTYpYy, CBOMCTBa, CIOCOOBI
00paboTKH.

Paznen 2. ®u3nueckyro CynHOCTb
SIBJICHUH, IPOUCXOISAIUX B
MaTepHuaiax B YCIOBHIX
MIPOU3BOJICTBA U IKCILTyaTalIHU
W3ACIHMI U3 HUX I10/T
BO3JICHCTBHUEM BHEIIIHUX
(dakTopoB (HarpeBa, OXJaxIACHUS,
JIABJICHUA U T.J.), UX BIMSIHUE HA
CTPYKTYPY, & CTPYKTYpHI - Ha
CBOMCTBA COBPEMEHHBIX
METAJINYECKUX U
HEMETAJUIMYECKUX MaTepUaIoB

Paznen 3. OcHOBHBIE BUOEI
W3HAIMBAHUS W METOJIBI OOPHOBI
C HUMU

Texymmit
TECTOBBIN
KOHTPOJIb

BreaynuropHas KOHTaKTHast

pabora

8,5

NunuBunyansH

bIC U
I'pYIIIOBBIC

KOHCYJIbTalluN

S. IIpomesxyTouHast arrecTanus

0,5

OK3aMeH

HUTOr O:

6 124 | 144

4.2.2. JleKIIUOHHBIH KYypC

Ne HaumeHoBaHue HaumeHoBaHue TeMbI Conep:xanue jJeKIUN Bcero yacos
n/ pasnena JIeKIIUMN
1 AUCHMILINHBI
1 2 3 4 3) 6 |7
Cemectp 4 o® 03 |3
0] PO | @
o
1. | O6nactu BBoanble cBeeHMS. CymHocTh 4 4 | 2
MIPUMEHEHUS TexHonorus METa/UIMYeCKOro, HOHHOIO
Pa3IMYHBIX KOHCTPYKIIMOHHBIX U KOBAJEHTHOIO  THIIOB
COBPEMEHHBIX MaTepHUaoB. CBSI3H.
MaTepHAIIOB st | CTpoeHue maTepualioB. | XapaKTepHbIE CBOICTBa
H3TOTOBJICHUS Kpucrannmzauus U | METAJLJIOB.
NPOAYKIWH, UX | CTPYKTypa METAJUIOB W | DIeMEeHTapHast sYEHKa.
COCTaB, CTPYKTYpY, | CILIABOB. [Momumopdusm.
CBOICTBa, CcrocoObl | MexaHnnueckue [TapameTp
00paboTKH. CBOWCTBA MAaTEpHUaJIOB. | KPUCTAIIIMYECKOU PELIETKH,
CriocoObl  yIpOYHEHUS | IUIOTHOCTh  YNMAaKOBKH U

METAJIOB M CIUIABOB.
Kee3o u ero criaBbl.

KOOPAMHALIMOHHOE YHCIIO.
Bunel qucimokanmn B ux




JuarpaMma  Kelle30- | CTpOCHHUE.
LIEMEHTHT. Cranu: @opMBbI  KPHUCTAUIOB U
Kiaccuukanus. BIUSIHUE pEAJIbHON Cpeibl
Uyrynsl: 6enble, cepble, | Ha mporLecc
BBICOKOIIPOYHBIE, KpUCTAJIJIU3aL1H.
KOBKHE. Brnusaue | OO6pa3oBanue JACHAPUTHOU
JETUPYIOLIUX CTPYKTYpBI
KOMITOHEHTOB Ha | Tuddysus.
IIpEBPALICHMS, Juddy3noHHbIE TPOIECCHI.
CTPYKTYypy, cBoiicTBa | [lopomikoBas MeTammyprusi.
CTaJICH. ITopoIKoBbI€ TOKPBITHSL.
Kpucrannuzanus meTaios.
[Momumopdu3m.
JedexTs
KPUCTAIINYECKOIO
CTpOCHHUSI. Toueunsle,
JIMHEHBIE "
MOBEPXHOCTHBIE JEPEKTHI.
Paznuune mexny ympyroii
" IIJIACTUYECKOMN
nehopMaIusIMH.
Kak wu3meHnsiercs ctpoeHue
MeTaia B nporecce
IJIACTUYECKOTO
nedopMUpPOBaHUSL.
[lnoTHOCTB JUCTIOKALINT
npu MJIaCTUYECKOM
nedopmanuu.
Bnusnue WU3MEHEHUE
CTpPOEHUs HAa  CBOMCTBa
ne(pOopMHUPOBAHHOTO
MeTaa.
CymHocTtb SIBJICHUS
HakJena. TBepaocThb
MeTtosl olpeaeIeHus
TBEPJIOCTH.
Du3nYecKyro Teopusa Ttepmudeckon | HanpsbxeHnus U
CYLIHOCTb SIBJICHUH, | 00pabOTKH. nedopMarnusi.
MIPOUCXOJIAIINX B Buner U | SIBneHue Hakena.
MaTepuasiax B Pa3HOBUIHOCTHU CranpapTtHble
YCIIOBUSAX TEPMHUUYECKOMN MEXAHUYECKUE  CBOMCTBA:
MPOU3BOJCTBA 1 00paboTKu: OT)KUT, | TBEPJIOCTb;
JKCILTyaTaluu 3aKaJika, OTIYCK, | XapaKTepUCTUKH,
W3JIeIUH U3 HUX HOpMaJIH3aIusl. orpezesnseMble npu
nox BozaercteueM | IToBepxHocTHas PacTsKEHUU; ynapHas
BHEUIHUX (aKTOPOB | 3aKaJKa; XUMHKO- | BSI3KOCTh;  CONPOTHBIICHHE
(Harpesa, TEPMHUUECKAs YCTaJIOCTH.
OXJIaKJICHMUS, oOpaboTka: KoHcTpykunonHbie cTany.
JABJICHUA U T.1.), LIEMEHTAaINS, CrpourenbHbIE CTAIH.
WX BJIMSHUE Ha a30THPOBAHUE, LemenTyemsble cTanu.
CTPYKTYpY, a HUTPOLIEMEHTALIMS, VYydiaeMele CTalH.




CTPYKTYpBI - Ha

HOHHOC a30THUPOBAHUC.

BbICOKOIIPOYHBIE CTAIH.

CBOICTBA IBeTtHbie wmetamisl U | [IpyXuHHBIE CTaIW.
COBPEMEHHBIX CIUTIaBbI, MX cBOMcCTBa U | [IpeBpamieHus B craau mnpu
METATTNYECKUX U Ha3HAuYeHWe; MeJHbIe, | HarpeBe.
HEMETAJUIMYECKUX | QJIFOMUHHEBBIE, [IpeBpamienus
MaTepuasoB TUTAHOBBIE U IIUHKOBBIE | MIEPEOXJIAXKICHHOTO
CIUIaBBHI. ayCTEHUTA.
Hemeramnuueckue MapreHcutHoe
MaTepUaJIbl. IIpEBpALICHHE u ero
[Tonumepsl; cTpoeHue, | 0COOEHHOCTH.
[IOJINMEpHU3aLus u | IIpeBpamienust  aycreHuTa
MOJINKOHICHCALIUS, npu HEMpPEephIBHOM
cBoyicTBa. IlmacTmaccsl: | OXJIaXICHUH.
TEPMOIUTACTUYHBIE, [IpeBpareHus: mpu OTIIyCKe
TEPMOPEAKTUBHBIE, 3aKaJICHHOH CTaju.
ra30HaNoJIHEeHHBIE,
3J1aCTOMEPBI,  PE3UHBL,
KJIeH, TEPMETHUKH.
HpeBecuna.
Crekino:
HEOpraHUYEeCcKoe U
OpraHHYecKoe,
CUTAJLJIBL,
METAIJINYECKHE CTEKIIa
OcCHOBHBIE BUJIBI Yraepoaucrsie u | CBoiicTBa, COCTaB u
W3HAIIUBAHUS U JIETUPOBAHHbBIE KJ1accu(pUKalus MmI1acTMacc.
METOABI OOpBOBI C | KOHCTPYKIIMOHHEIE Ilo TTOBEJICHUIO npu
HUMU CTalu; Ha3HAuYeHHUE, | HarpeBe BCE IIACTMACChI
TepMHUYECKas Jenarcs Ha
00paboTKa, CBOWCTBA. | TEPMOILIACTUYHBIE u
Cranu, YCTOMUYMBBIC | TEPMOPEAKTUBHEIE.
MPOTHUB Koppo3uy, | [lo Bugy  HamomHUTENS
KApONpPOYHbIE CTAIM U | IJIACTMACChl JENATCS Ha
CILIaBBHI. IIOPOILKOBEIE,
WNHcTpymMeHTaTbHBIE BOJIOKHHUCTBIE,  CJIOUCTHIE,
MaTepHabl: ra30HANOTHEHHBIE u
WHCTPYMEHTAJIbHbIE U | IJIACTMACCHhI 0e3
OBICTpOpEXKYIIHE HATIOJTHUTEIIS.
cTanu, TBepable cruasbl | [To cnocoOy nepepaboTku B
U pexylias KepaMuka, | U3Jeus MJIaCTMACCHI
CBEpXTBEp/Ible MO/IPa3AEIIAIOTCS Ha
MaTepuasbl, MaTepuanbl | JUThEBbIE H MPECCOBOYHBIE.
aOpa3uBHBIX ITo Ha3HAYCHHIO
WHCTPYMEHTOB. MIacTMacChl — JENSATCS  Ha
KOHCTPYKITMOHHBIE,
XUMHUYECKU CTOWKHE,
MIPOKJIaZIOYHbIE "
VILUIOTHUTEIbHBIE,
GpUKIIMOHHBIE u
AHTU(PPUKITHOHHBIE,
TEIIOU30JISILIUOHHBIE "

TCIIO3allIMTHBIC,




SJICKTPOU3OJIAIIMOHHEIC,

ONTHYECKHU MPO3pavHEbIE,
00JIMIIOBOYHO-
JIEKOpaTUBHBIE H
OTJICIIOYHEIC.

[IpaBunbHBIH BBIOOD
Marepuaia JULST
KOHKPETHOT'O H3IeINs
SBIIICTCS ~ MCKJIIOYUTEIIFHO
BaXKHOU 3a7adei. Oun

MIPOU3BOJUTCA C  Y4ETOM
LEJIOro psAla KpUTEPHUEB.
IIpy »>TOM TEXHUYECKHE
KpUTEpUU BbIOOpa
MaTepuaga  OIpPEIENIAITCS
YCIOBUSIMU  JKCILTyaTaluu

U3JIEeIus.

Kommiieke  MexaHW4ecKHux
CBOMCTB (IIpOYHOCTb,
YIIPYroCcTh TBEPJIOCTH,

III1aCTUYHOCTD, BSI3KOCTI>) , a
B page  ciIy4aeB |
TpeOOBaHUs K
CHCHUAIBHBIM  CBOWCTBAM
(KOppo3MOHHAsA CTOWKOCTb,

YKapOCTONKOCTb,
YKapOIPOYHOCTb,
U3HOCOCTOMKOCTb,
paardalMoHHas CTOMKOCTh U
Jp.).

Cnoco0 W3TOTOBJICHUS
171631 (1207 onpenenser
TpeOoBaHUs K
TEXHOJIOTHYECKUM
CBOICTBaM Marepuaia
(KOBKOCTb, TUTEHHbBIE
CBOMCTBA,
00pabaTbIBaEMOCTh

pe3aHueM, CBApUBAEMOCTb).

HUTOTI'O yacoB B cemecrpe:

16

16




4.2.3. JIabopaTopHbIii NPAKTHKYM

Ne HaumenoBaHue HaumeHoBaHue Conepxanue Bcero yacos
n/ pasaeaa JadopaTopHoii JabopaTopHoii
n JUCIUIIIINHBI padoThI padoThI
1 2 3 4 5 6 7
oD 03 |3
Cemectp 4 o o | D
0O O
1. | Obnactu npumenenus | M3ydenue Oznakomnenne c | 10 6 2
pa3IMYHBIX MHUKPOCKOIIOB. BHJIaMH MUKPOCKOTIOB.
COBpPEMEHHBIX N3yuenune N3yuuts
MaTepHuaoB JUISL | U3TOTOBJICHHE ONTHYECKYID  CXEMY
U3TOTOBJICHUS MUKPOILTU(OB. Mukpockona MUM-7.
MPOJYKLIUH, ux N3roroButh
COCTaB,  CTPYKTYpY, MUKPOLLIHQ.
CBOICTBa,  CIOCOOBI [Ipocmotpers moj
00paboTKH. MHUKPOCKOTIOM
MOBEpXHOCTh  HuIK(a

JIO TPaBJICHUS.

BriOpate peakTus
B  COOTBETCTBHM C
MaTepuaioM numuda.

3apucoBatb
MUKPOCTPYKTYPY
nuida, BBIIBICHHYIO
TpaBJICHUEM U JaTh
MMOSICHCHHS K HEH.

CocraBuTh
NUCBMEHHBIN OTYET O
paborte.




DU3NYECKYIO
CYIIHOCTb SIBJICHUH,
MPOUCXOASIINX B
Marepualiax B
YCIIOBHSIX
MPOU3BOJACTBA U
SKCIUTyaTaluu
HU3JICTUNA U3 HAX 110/
BO3JICHCTBUEM
BHEIIHUX (aKTOPOB
(Harpesa,
OXJIKICHUS,
JABJICHUA U T.1.), UX
BIMSHHC HA
CTPYKTYpY, a
CTPYKTYPBI - HA
CBOMCTBA
COBPEMEHHBIX
METAINYCCKUX U
HEMETaAJNIMYSCKUX
MaTepHuaoB

N3yuenne xum.
cocTaBa CTallu
YnpaxxHeHnue
nuarpamme Fe-FeC.

1o

[Iponabronats 3a
L[BETOM IIOTOKA UCKP
3TaJIOHHBIX 00pa3LoB
CTaJIel U3BECTHBIX
MapokK.

CpaBHUTB LIBET UCKPbI
10 atrjacy.
Onpenenutb
IIPUMEPHBIN
XUMHUYECKHH cocTaB
CTaJIN.

3apucoBaTh IOTOK
HCKp 3TAJIOHOB B
OTYET U 3amKcaTh
IIPUMEPHBIN XUM.
COCTaB.

N3yunth nuarpammy
Fe-FeC (xene3o-
yriepon).

N3yuuts dassl
IIPEBPALLECHUMN.
Hayuurtsca
OIpeAEeIATh 10
nuarpamme Fe-FeC
TEMIEPATYpPy
TEpMOOOPabOTKH
CIUIaBA.

3apucoBaTh B OTYET
nuarpammy Fe-FeC.

12




OCHOBHBIE BUJIBI
M3HAIIUBAHUSA U
METOABI OOPHOBI C
HAMU

3akanka
YTIAEPOIUCTHIX
CTajeH.
Otmyck
YIIAEPOIUCTHIX
cTanew.

OTxur
HOpMaJIM3aIUs
YTIAEPOIUCTHIX
cTaneH.

Onpenenutsb
TeMnepaTrypy
3aKaJKu, BpeMs
BBIJICPKKH, CKOPOCTh
OXJIAXKJICHUS.
H3meputh TBEPAOCTH
STAJIOHA J0 3aKaJIKH.
H3meputh TBEPIOCTH
JTaJIOHA II0CIIC
3aKaJIKH.

3aHeCTU JJaHHEIC B
BUJIE TaOJIUIIBI B
OTUET.

Onpenenutb
TeMIlepaTypy AJis
OTIyCKa CTAJIH.
N3meputs TBEPROCTH
JTajJoHa I10CJIe
OTITyCKa.

N3yuuts
MUKPOCTPYKTYPY
JTajJoHa I10CJIe
OTITyCKa.
OnpenenuTb
TeMIlepaTypy s
OTJKHUTa CTaJlH.
N3meputs TBEPROCTH
JTajJ0Ha I10CJIe
OTKHTA.

N3yuuts
MUKPOCTPYKTYPY
JTaJIOHA II0CIIe
OTKHTA.

12

HUTOTI'O 4acoB B cemecTtpe:

34

16




4.3. CAMOCTOSATEJBHASA PABOTA OBYUYAIOIIETI'OCA

Ne | HaumeHoBaHme pasjeiia Ne Buasr CPO Bcero yacos
n/n (TeMbl) JUCHUILIHHBI n/n
1 2 3 4 5 6 7
oo |9 |30
Cemectp 5 D
Q) o Q)
1. Paznen 1. Obnactu | 1.1. | Pabora ¢ nekuusmu 18 | 28 | 42

HIPUMECHCHUA  PA3TIMYHBIX | 1 2 | PaGoTa ¢ KHUKHBIMA UCTOUHUKAMU

BPEMEHHBIX MaTEpPHajIOB
coBpeme ATCPHANIOB |1 3 | [JonroroBKa K JIAGOPATOPHBIM
TUIst U3TOTOBIICHHS

3aHATUSIM
po UM, UX COCTaB
POAYKLIHH, . > 1.4 | IlogroroBka K TECTOBOMY
CTPYKTYPY, CBOICTBA, KOHTPOILO
CrocoObI 00pabOTKH.
2. Paznen 2. dusnueckyro 2.1. | PabGora c gexuuamu 18 28 42
CYIIHOCTb SIBJICHUH,
IIPOUCXOJAIINX B 2.2. | PaboTa ¢ KHM)KHBIMM UCTOUHUKAMHU

MaTcpualiax B YCIIOBUAX

IPOM3BOJICTBA U
SKCIUTyatanuy n3genuii n3 | 2-3 | [I0AroToBKa K 1a00paTopHbIM

HHUX IIOJ BO3AECUCTBUEM 3aHATHUAM
BHENIHUX (PAKTOPOB 2.4 | IlogrotoBka K TECTOBOMY
(HarpeBa, OXJIaXICHUS, KOHTPOIJIIO

JTABJICHUS U T.J.), UX
BIIMSIHUE HA CTPYKTYPY, a
CTPYKTYpHI - HA CBOMCTBa
COBPEMEHHBIX
METAJITMYECKUX U
HEMETAJUTMYECKHUX
MaTEPUAJIOB

3. Pasgen 3. OcHoBHEbIE Buasl | 3.1 PaOora ¢ aekmusaMu 20 27 40
A3HAIIWBAHUAS W METOJIBI 32
00pBHOBI C HUMH

Pabora ¢ KHM)KHBIMH HCTOUYHHKAMH

3.3 | [ToaroroBka k 1a60paTOpHBIM

3aHATUSIM
3.4 ITonroroska K TECTOBOMY
KOHTPOJTIO
3.5 | [loaroroBka K MpOMEXyTOYHOMY
KOHTPOJTIO

HUTOI'O gacoB B cemecTpe: 56 | 83 | 124




5. HEPEYEHb YYHEBHO-METOJUYECKOI'O OBECHHEYEHMS J1I1
CAMOCTOATEJBHOU PABOTHBI OBYYAIOINUXCA 11O JUCHUIIJIMHE

5.1. METOAUYECKHE YKA3AHUA JJIsA HIOAT'OTOBKHU OBYUYAIOHIUXCA K
JJEKIHMOHHBIM 3AHATUAM

OOyuarouMcss HEOOXOIUMO O3HAKOMHTBCA: C COZEp:KaHueM paboueill Mmporpammbl
JTUCLIUIUIMHBL, C €€ IEJSIMH U 3aJjadyaMH, CBS3IMHU C JPYTUMH JTUCHUIUIMHAMHU 00pa3oBaTeIbHOM
IPOrpaMMbl, METOJMYECKUMHU pa3pabOTKaMHu, UMEIOLUMHCA Ha CaliTe By3a U B OMOIMOTEYHO-
U371aTeIBCKOM IIEHTPE, C IPpa)uKOM KOHCYJIbTALUI MpEenojaBaTes.

N3yueHune AUCHUIUIMHBI TPeOYeT CUCTEMAaTUUYECKOr0 U MOCIEJ0BATEIIEHOTO HAKOIICHHS
3HAHUH, CIEeI0BATENbHO, MPOIYCKU OTICIBHBIX TEM HE MO3BOJIAIOT INIYOOKO OCBOUTH MPEAMET.
Heo0xonuMo mnpuxoauTh Ha JEKLUIO MOATOTOBIEHHBIM, BEIb TOJBKO B 3TOM Cllydyae
IpEenoJiaBaTeslb MOXKET BECTH JIEKIMI0 B HMHTEPAaKTUBHOM pEXHME, 4YTO CIIOCOOCTBYET
HOBBIIEHUIO 3(PPEKTUBHOCTH JIEKIMOHHBIX 3aHATUH. VIMeHHO 1o3TOMy OO0ydJaromumcs
HE00X0UMO:

- mepei KaxAoH JeKiued mpocMarpuBaTh pabOdyl0 MNPOrpaMMy JUCLHMIUIMHBI, 4YTO
IIO3BOJIMT COKOHOMHUTH BpEMsI Ha 3alUCBIBAHUE TEMBbI JIEKIIMM, €€ OCHOBHBIX BOIIPOCOB,
PEKOMEH1yEMOM JINTEPaTyPBbI;

- Ha OTACTbHBbIC JEKIMH NPUHOCUTH COOTBETCTBYIOUIMHA Marepuanl Ha OyMasKHBIX
HOCUTEIISX, NMPHUCIAHHbBIM JIEGKTOPOM HA «BJIEKTPOHHBIA MOYTOBBIM SIMMK TpymmbD (TaOIMLIbI,
rpaduKd, CXEMbl), KOTOpPBIH OyAeT OXapaKTepH30BaH, IPOKOMMEHTHPOBAH, JOIOJIHEH
HEINOCPEACTBEHHO Ha JIEKLINU;

- Tepea OYepeAHOH JeKIHeld HEeOOXOJMMO IMPOCMOTPETh IO KOHCIIEKTY MaTepHhall
IpEeabIAyINEeNd JIEKIUU, BOCIPOU3BECTH OCHOBHBIE OINPEICIICHUS, OTMETUTH HEIOHSITHbBIE
TEPMUHBI U IIOJIOKEHUS, TOATOTOBUTH BOIIPOCHI C LEIBI0O YTOUHEHUS ITPAaBUILHOCTH TOHUMAaHUA,
IIOTIBITATHCS] OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI 110 KJIFOUEBBIM ITYHKTAM COJEP/KaHUS JIEKIUH.

[Ipu 3aTpyAHEHHSX B BOCHPHUATHM MaTepuana cileayeT oOpaTUTbCcs K OCHOBHBIM
JUTEpaTypHbIM UCTOYHHMKAaM. Eciiu pa3oOpaThcst B MaTepHale OIsATh HE YIaloch, HEOOXOIMMO
00paTUTHCS K MpenogaBareiio (1Mo rpaduky ero KOHCYJIbTallMi WA HA MPAKTUIECKUX 3aHITHSAX,
WJIM HaIllucaTh Ha aJpec JIEKTPOHHOM IOYTHI).

By3oBckast nekius — riaBHOE 3BEHO AMJAKTHYECKOro Iukia oOyuenus. E€ uenp —
PacCMOTPEHHE TEOPETUYECKUX BOIIPOCOB U3JIaraéMOM JUCLUIIIINHBI B JIOTUYECKU BBIICPKAHHOMN
dopme; (GopMHpPOBAaHHE OpPUEHTHUPOBOYHON OCHOBBI JJIi  MOCIEAYIOLIEr0  yCBOEHUS
oOyyaromiuMucst yyeOHOro marepuana. B cocraB JeKIIMOHHOIO Kypca MO JUCLUIUIUHE
«TexHONOorusi KOHCTPYKIIMOHHBIX MAaTepUaloB» BKJIIOYEHbI: KOHCHEKTBl (TEKCTBI, CXEMBbI)
JEeKIMHA B 3JIEKTPOHHOM IpeACTaBieHuH; (ailyl ¢ pa3gaToOuyHbIM MaTepHaoM; CIIUCKU y4eOHOM
JUTEpaTyphl, PEKOMEHIyeMON 00ydaromMMcs B KayeCTBE OCHOBHOW W JIOMOJIHUTEIBHOW IO
TEeMaM JIEKLUH.

OOmuit CTpyKTYpHBIA KapKac, MPUMEHUMBIA KO BCEM JIEKUIUSAM AUCLUUILINHBI, BKIOYAET
B ce0sd cooOlieHne IaHa JeKIMM M CTpOroe CjleJoBaHHWe eMy. B IulaH BKIIIOYEHBI
HAaVMEHOBAHMS OCHOBHBIX Y3JIOBBIX BOIIPOCOB JIEKIIMM, KOTOPBIE IIOJOKEHBI B OCHOBY
IIPOMEKYTOUHOIO KOHTPOJIS; CBSA3b HOBOI'O MaTepualla C COLAEPKAHUEM IPEABbIAYIIECH JIEKLINH,
ONpENETICHUE €ro MeCcTa M Ha3HA4YeHWs B AUCHUIUIMHE, a TaKKe B CHCTEME C JPYTHMH
JUCLHUINIMHAMUA U KypcaMU; IOJBEICHHUE BBIBOJOB 10 KaXXIOMY BOIPOCY U II0 UTOraM BCEH
JIEKIIVH.



5.2. METOAUYECKUE YKA3ZAHUA JIAA NIOATI'OTOBKHA
OBYUYAIOIIUXCA K JTABOPATOPHBIM 3AHATUAM

JlabopaTopHbie PabOTHl COCTABJISIOT BAXKHYK YacTh NMPO(ECCHOHAIBHOW MOATOTOBKU
oOyuatommxcsa. OHM HampaBleHbl Ha SKCIEPUMEHTAIBHOE MOITBEP)KACHHE TEOPETHUECKHX
HOJIOKEHHH ¥ (popMHUpOBaHKE YIEOHBIX M MPOPECCHOHATIBHBIX MPAKTUYCCKUX YMEHUH.

Brimonaenue o0y4aronmMucs 1a00paTOpHEIX pabOT HAIIPABJIEHO Ha:

- 00001IeHHE, CHCTEeMATH3AIUIO, YIIIyOJIeHHE, 3aKPEIUICHUE MOTYICHHBIX TEOPETHYSCKUX
3HAHMH 110 KOHKPETHBIM TEMaM JIHCIUIIINH;

(dopMupoBaHrEe HEOOXOIUMBIX MPOPECCUOHATBHBIX YMEHHUI M HABBIKOB;

Metonuueckre yKa3aHus 1o MPOBEICHHUIO JIAOOPATOPHBIX PA0OT BKIIIOYAIOT:

3arjaBHe, B KOTOPOM YKa3bIBaeTCs BHUJ PabOTHI (J1TabopaTtopHas), ee MOpsSAKOBBI HOMED,
00BbeM B 4acax U HAUMEHOBAHUE; 1IENIb PA0OTHL; MIPEIMET U CoepKaHue paboThl; 000py0BaHUE,
TEXHHYECKHE CPEJICTBA, MHCTPYMEHT; MOPSIOK (TIOCIEN0BATENFHOCTD) BBIIOIHEHHUS PaOOTHI;
MpaBUJia TEXHUKKA OE30MacHOCTH M OXPaHbl TPyAa MO JaHHOH paboTe (M0 HEOOXOJAMMOCTH);
obmue mnpaBwia K O(GOpMIIEHHIO pPAaOOTHI; KOHTPOJIBHBIE BOMPOCHI M 3aJaHUS; CHHCOK
JaUTEpaTypsl (TI0 HEOOXOTUMOCTH).

[Ipu nmnanupoBaHuyu 1abOpPaTOPHBIX PAOOT CIETyeT YYUTHIBATh, YTO HApsAy C BEAYILCH
LEIbI0 - MOJATBEPKIACHUEM TEOPSTUYECKUX IIOJIOKCHUH - B XOJIE BBINOJHCHUS 3aJaHuil Y
oOy4arommxcs B (POPMHPYIOTCS MPAKTUYECKUE YMEHHS M HABBIKH OOpaIleHus ¢ 1abopaTopHbIM
000py/IOBaHUEM, aNMapaTypoil M Mp., KOTOPbIE MOTYT COCTaBJIATh YacTh NMPOPECCHOHATBLHON
NPaKTHYECKOH IONTOTOBKH, a TaKXKE HCCIENOBAaTENbCKUE YMEHHUs (HaOnonath, CpaBHUBATH,
aHAJIM3UPOBaTh, YCTAHABJIMBATH 3aBUCHMOCTH, JICJIaTh BBIBOJBI M 00OOIICHHS, CAMOCTOSTEILHO
BECTHU HCCIIE0BaHNE, OPOPMIIATE PE3yIbTaThI).

[Mopsimok TpoBeJcHUsT JabOpPAaTOPHBIX pabOT B LEIOM COBMAJaeT C IMOPSIKOM
NPOBEJCHUS MPAKTUYECKUX 3aHATUI. [IoMHMMO COOCTBEHHO BBHINMOIHEHUS PaOOTHI JUIA KaXKJOH
J1a00paTOpPHOI PabOThl MPEIyCMOTPEHA MPOIEAypa 3allUThl, B X0J¢ KOTOPOIl IMpernoaBarelib
NPOBOAUT YCTHBIH WM IHCBMEHHBIH ONPOC OOYyYalOUmMXCS Uit KOHTPOJS ITOHUMAaHUS
BBINIOJTHEHHBIX MMH HM3MEPCHUH, MPaBHIbHON HHTEPIPETAIlMU IOJyYCHHBIX PE3YJIbTaTOB M
YCBOCHUSI UMH OCHOBHBIX TEOPETUYECKUX W MPAKTUYECKUX 3HAHHWW 1Mo Teme 3aHsAThs. CIUCcOK
JIMTEPATYPHI JJIS TOJTOTOBKH K JTA0OPATOPHBIM 3aHSATHSIM TPUBEICHBI HIKE

5.3. METOJJUYECKHE YKA3AHUS 110 CAMOCTOSATEJBHOM
PABOTE OBYYAIOLIUXCHA

BaxxHoil uyacTbio CaMOCTOSTENbHOM pPa0OTHl SABISETCS YT€HHME Y4eOHOW W HaydHOM
mutepatypbl. OCHOBHasi (QYHKIMS y4eOHHMKOB — OPHUEHTHPOBATh OOYYaIOIIErocs B CUCTEME
3HaHUW, YMEHUI W BIAJEHUI, KOTOpBIE JOJDKHBI OBITh YCBOEHBI M OCBOEHBI OyAyHIMMHU
OaxanaBpaMu 1o JaHHOU AucuuIInHe. CIMCOK JUTEepaTyphl IPUBEACHbBI HUXKE



6. ObPA3OBATEJIbBHBIE TEXHOJIOI'NU

cemec
Tpa

Buabi yueOHoii padboThl

Oobpa3oBarte/ibHbIE
TeXHOJOTUH

Bcero uacos

3

4

Jexyus: Obnactu
MPUMEHCHHS Pa3IUYHBIX
COBPEMEHHBIX MAaTEPUAIIOB
VTS U3TOTOBJICHHUS
MPOAYKIIUH, X COCTaB,
CTPYKTYpY, CBOMCTBA,
croco0b1 00pabOTKN

Jlexyus-susyanuzayus

Jlexyus: PU3NYECKYIO
CYIIHOCTb SIBJICHUH,
MPOUCXOASAIINX B
MaTepuagax B yCIOBHUIX
MIPOU3BOJICTBA U
SKCIUTyaTaluy W3AEIUHN U3
HUX TI0J1 BO3/IEUCTBUEM
BHEIIHUX (HhaKTOpOB
(HarpeBa, OXJIaXICHUS,
JIABJICHUSA U T.J.), UX
BJIMSIHHE HA CTPYKTYpY, a
CTPYKTYpBI - HA CBOMCTBA
COBPEMEHHBIX
METAIINYECKUX U
HEMETAJUTMYECKUX
MaTepUajoB

Jlexyus-eusyanuzayus

Jlexyus:. OCHOBHBIE BUIIBI
HU3HalllUBaHUs W MCTO/bI
60pb0OBI C HUMHU

Jlexyus-eusyanuzayus




7. YHEBHO-METO/INYECKOE 1 THOOPMAILINOHHOE
OBECIIEYEHME JJUCIUIIJINHBI

7.1. Ilepe4yeHb OCHOBHOM U JONMOJTHUTEIbHON Y4e0OHOM JIUTEPaTYpPhI

Cnucox OCHOBHOM JIMTEPATYPHI

MarepuanoBeneHue. TexXHOIOTHS KOHCTPYKIIMOHHBIX MaTepHaIoB [DJIEKTPOHHBIA pecypc]:

yaebnoe nmocooue/ H.C. KoBaneB [u ap.]. — DIEKTpOH. TEKCTOBBIE JaHHBIE. — BopoHex:
Boponexckuit ['ocymapctBennsiii  Arpapubiii  YHuBepcuter um. HMwmneparopa Ilerpa
Ilepsoro, 2016. — 280 c¢. —  2227-8397. —  Pexum  gocrtyma:

http://www.iprbookshop.ru/72693.html

Haymenko, B.C. TexHosorusi KOHCTPYKIIMOHHBIX MATEpHAIOB [DJIEKTPOHHBIA pecypc]:
yuebHoe ocobue/ B.C. Haymenko, T.B. Tpummuna, B.I'. Ko310B. — DJIeKTpOH. TEKCTOBEIC
nanuble. — Boponex: Boponexckuii ['ocynapcTBeHHbId ATpapHbld YHUBEPCUTET HM.
Wmmnepatopa Iletpa IlepBoro, 2017. — 308 ¢. — 978-5-7267-0958-1. — Pexum nocryma:
http://www.iprbookshop.ru/72768.html

Connues, HO.II. TexHonmoruss KOHCTPYKIIMOHHBIX MaTepuaioB [DJIEKTPOHHBIA pecypc]:
yuebnuk ans By3os/ FO.II. Comuues, b.C. Epmakos, B.FO. IlupaiineH. — DnekTpoH.
tekcToBble nanHble. — CI16.: XUMU3JAT, 2017. — 504 c. — 978-5-93808-298-4. —
Pexxum noctyna: http:// www.iprbookshop.ru/67356.html

TexHonoruss KOHCTPYKIIMOHHBIX MaTepHaioB [ DIEKTPOHHBIN pecypc]: yueoHoe mocooue s
By30B/ A.I'. AnekceeB [u ap.]. — DnekTpoH. TekcToBble naHHble. — CII0.: [TonurexHuxka,
2016. — 599 C. — 978-5-7325-1094-2. — Pexum JOCTyTIA:
http://www.iprbookshop.ru/59723.html

Cnmcok 10N0JTHUTEIbHOH JIUTEPATYPbI

Aronio, P.III. TexHonoruss KOHCTPYKIIMOHHBIX MaTepuaioB [DJIEKTPOHHBINA pecypc]:
yueOHO-MeToanueckoe mocodme/ P.III. Arxomos, B.B. XKXumsko, ®.A. I'apudymmna. —
DJNEeKTPOH. TeKCTOBBIC JaHHble. — Ka3zanb: Ka3aHCKWi HAIlMOHAIBHBIA HUCCIIEI0BATEIBCKUI
TeXHOJIOTHYeCKnui yHuBepcutet, 2017. — 424 ¢. — 978-5-7882-2084-0. — Pexxum nocryma:
http://www.iprbookshop.ru/79570.html

lapugpynnun, ®.A. MarepuanoBerieHUEe U TEXHOJOTUS KOHCTPYKLHMOHHBIX MaTepHaioB
[DnekTpoHHBIH pecypc]: yueOHO-MeToaudeckoe mocooune/ @.A. Tapudymaun, P.111. Aronos,
B.B. XKunsakoB. — D5eKTpoH. TeKCTOBbIe naHHble. — Kazanb: KazaHckuil HallMOHATBHBIN
MCCIIeIOBATENbCKUN TEXHOIOTHUecKuii yHuBepcuteT, 2013. — 248 c. — 978-5-7882-1441-
2. — Pexwum nocryna: http://www.iprbookshop.ru/60379.html

MarepuanoBenenue. TexXHOJIOTMsI KOHCTPYKIMOHHBIX MarepuaioB [Tekcr]:  yueO.
nocobue/A.B. Mumkun, B.C. Yepenuuuenko, A.H. Uepenanor [u ap.]; mox pex. B.C.
YepennuueHko. — 4-e u3z. crep. — M.: Omera-JI, 2008. — 752 c.

Matepuanosenenue. TeXHOIOTHsI KOHCTPYKIMOHHBIX MarepuanioB [Tekcr]: yued. mocobue
s ctya. By3oB/ mop ped. B.C. Uepennuuenko. — 4-e uza., crep. — M.: Owmera-JI, 2008. —
752 c.

[IpakTUKyM 1O TEXHOJIOTMM KOHCTPYKIMOHHBIX MAaTe€pHajJOoB M MaTepUAIOBEICHUIO
[DnexTponHbIi pecypc]: yuedHoe mocodue nmst By3os/ C.C. HekpacoB [u nip.]. — DIeKTpoH.
TekcToBble AaHHble. — CII6.: KBaapo, 2016. — 240 c. — 2227-8397. — Pexum nocryma:
http://www.iprbookshop.ru/57307.html

Cxuptianze, A.I'. TexHonorus KOHCTPYKLIMOHHBIX MaTepuaiioB [Tekct]: yueb. mocobue miis
ctyn. By3os/ A.I'. Cxuptinanse, B.B. Mowucees, B.A. Ckps6un, B.I1. Bopuckun. — 3-e u3n.,
nepepad. u gon. — Crapsiit Ockon: THT, 2009. — 360 c.




7.2. Ilepeuens pecypcoé ungopmayuonno-meneKoOMMyHUKaAyuoOHHOU cemu

«Humepuem»

http://window.edu.ru - ExuHOe 0KHO IocTyIa K 00pa30BaTENbLHBIM PECYDCAM,

http://fcior.edu.ru - ®eaepanpHblil LEHTP HHGOPMALMOHHO-00DA30BATENBHBIX PECYDPCOB:

http://elibrary.ru - Hayunas snexkTponHas OMOIMOTEKA.

7.3. Hughopmayuonnvie mexunoniocuu, 1uyeH3uOHHOE NPOZPAMMHOE odecnedenue

JIMIIEH3HOHHOE IPOTrPaMMHOE 00ECIICUCHHE

PexBu3NTHI TUIICH3UI/ TOTOBOPOB

MS Office 2003, 2007, 2010, 2013

Caenenns 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JInnensus Geccpoynas

Awntusupyc Dr.Web Desktop Security Suite

JInneH3noHHbIN cepTUpUKAT
Cpok aeiictBus: ¢ 24.12.2024 no 25.12.2025

Koncynsrant [liroc

JHorosop Ne 272-186/C-25-01 ot 30.01.2025 .

[{udpoBoii 00pa3zoBaTenbHBIN pecype
IPR SMART

JIunensuonnbiid qorosop Ne 12873/2511 ot
02.07.2025 . Cpok netictBus: ¢ 01.07.2025 .
110 30.06.2026 r.

Becmmataoe I[10

Sumatra PDF, 7-Zip



http://fcior.edu.ru/
http://elibrary.ru/

8. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOW
JTUCHUATIIMHBI

8.1. TpeGoBanusi k aynuTopusiM (MoMeIleHUSIM, MeCTaM) JIJIsl IPOBeIEeHUS
3aHATHH:

1. YueOHast ayAuTOpHs 1J1s MPOBEACHUS 3aHATUN JICKIIMOHHOTO THIIA!

- HaboOp  JEMOHCTpPAI[MOHHOTO  OOOpYJOBaHHS W  y4eOHO-HAINIAAHBIX  MOCOOWH,
o0ecnevnBarIIUX TEMATHICCKUE HIUTFOCTPAIIUK: IPOSKTOP, SKPaH, HOYTOYK;

- CHCNHATM3UPOBaHHAS MeOesb: CTOJ MPENoAaBaTeIbCKUMA, CTYJ IS PENoaaBaTessi, CTOJ
YUEHUYECKUH, CTYNl yUSHUYCCKUH, TIOCKa yUeHHUecKas, Tym0a kadempa.

2. VYuebHass ayauTOpus [UIA TPOBEACHUS 3aHATHH CEMUHAPCKOrO THIIA, KYPCOBOTO
IPOEKTUPOBAHUS  (BBIIOJIHEHHE KYpCOBBIX pPa0OT), TIpPYNNOBBIX M HMHIUBUAYAJIbHbBIX
KOHCYJIbTALMM, TEKYLIEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTECTallUU:

- TEXHUYECKUE CPEJCTBA OOY4EHHUs, CIyXKallue A MpeloCTaBlIeHUus y4eOHOM HH(popManuu
0OJbIION ayAUTOPUM: IEPEHOCHOW IPOEKTOp, MEPEHOCHONM HACTEHHBIH »JKpaH, HOYTOYK,
CHUCTEMHBIN 0JIOK, MOHUTOD, TUI0TTEp, MDY

- CHeluaJIn3upoBaHHas MeOelb: CTOJI IMPENoJaBaTelNbCKUM, CTYN A IpernojaaBarens, CTOJ
YYEHUYECKUH, CTYJI yYUEHUYECKUH, CTOJI KOMIIBIOTEPHBIH, 10CKA yYEHUYECKAs].

3. [Tomemenue st CAMOCTOATEIBHOM PabOTHI.

bubnroTeuHO-3aaTeILCKUNA TISHTP.

Otaen oOcmyKMBaHUS MEYATHBIMU U3/IaHUSAMU: KOMIUIEKT MPOCKIIMOHHBIN, MYJIbTUMEIUIHBIN
000pyI0BaHKE: SKpaH HACTEHHBIN, IPOEKTOP, HOYTOYK; paboune CTONbI HAa 1 MECTO, CTYJIbS.
Otaen oOCmyKUBaHUS AJIEKTPOHHBIMU U3/IaHUSMU: UHTEPAKTUBHASL CHCTEMa, MOHUTOP, CETEBOI
TEPMMHAJI, IEPCOHATIBHBIA KoMIbIoTEp, MDY, ipuHTEp, paboyne cToibl Ha | MECTO; CTYINbSL.
NudopmannonHo-0ubarorpaduuecKkuii  OTACN: IEePCOHANBHBIM KOMIBIOTEp, CcKaHep, MDY,
pabouue croiibl Ha 1 MecTo, CTYyJIbS.

8.2. TpeGoBaHusi K 000pPYI0BAHUIO PA0OYMX MECT NMpenoaaBareyas u
00y4aIoIMXCsi:

1. PaGouee mecTo npemnoiaBaTesi, OCHAIIEHHOE HOYTOYKOM.

2. PabGouee MecTo o00yd4aromerocs, OCHAIlEHHOE KOMIBIOTEPOM C JOCTYIIOM K CETH
«HTepHeT», AN pabOThl B AJIEKTPOHHBIX 00pa30BaTENbHBIX Cpelax, a Takke JUIsl paboThl ¢
3JIEKTPOHHBIMHU Y4€OHUKAMU.

8.3. TpeOoBaHuA K cieNUAJIM3UPOBAHHOMY 000PY/10BAHHUIO:

JlaGopaTopHoe obopynoBaHue:

Muxkpockorn MUM-7 111 u3y4eHuss MUKPOCTPYKTYPBI METAJLIIOB;

buonornueckuii nuppoBoit MUKPOCKOI JJIsl U3YUEHUs IPOLecca KPUCTATU3ALINN;
ITpecc niia onpenenenns TBEPAOCTH 110 MeToAy  bpunennsa-2 mr.

[Ipecc nnst onpenenenust TBEPAOCTH IO METOLY Poxsenna — 2 mir.

MydenbHas neus A NPOBEACHUS 3aKaJKU CTaIH — 3 IIT.

OnekTporepmonikad i MPOBEAEHUS OTITyCKa, OT)KUra 1 HOPMaJIM3alluy CTajlu — 2 IT.
[Teus cymmnpHas — 1 wr.

Onektponeyp — | mir.

Penykrop nunuHapuyueckuil 3youaTsiit — 3 mir.



Penyxrop uepBsiunbil — 1 wmrT.

JlabopaTopHoe obopynoBanue IM24M — 1 .
Banna-ounctka Y3I'3-04 — 1 .

Muxkpometp — 1 mr.

Crenapl — 17 mir.

L TprxoBbIe MEPUTETHHBIE HHCTPYMEHTHI



9. OCOBEHHOCTH PEAJIM3ALNN JUCLHUILINHBI 1J151 THBAJUIOB U JIUILL C
OrPAHUYEHHBIMHU BO3MOXHOCTSIMHU 310POBbSI

Jlnst obecrieueHuss 0oOpa3oBaHUsS WHBAIMAOB M OOyYAIOIMIMXCSA C OrPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbsSI pa3padaTeiBaeTcs (B clydae HEOOXOAMMOCTH) aJalTHPOBAHHAS
oOpasoBarenbHasl MporpaMma, WHIWBHAYAIbHBIM y4E€OHBIM IJIaH C y4E€TOM OCOOCHHOCTEH WX
NCUXO(U3MUECKOTO PA3BUTUS W COCTOSIHUS  3JI0POBbS, B YaCTHOCTH MPHUMCHSCTCS
WHIUBHUIYAIbHBIA TIOJIXOJIT K OCBOCHUIO JTUCIHUIUIMHBI, MHAWNBUIAYyaJbHbIC 3aJaHus: pedepaTsl,
MUChbMEHHBIC PA0OTHl M, HA00OPOT, TOJIBKO YCTHBIE OTBETHI W JIHMAJIOTH, HWHIWBUIyaTbHBIC
KOHCYJIbTAIIMM, HKCIOJb30BaHUE JUKTOPOHA W JPYIHMX 3alUCBHIBAIONIUX CPEIACTB IS
BOCIIPOM3BEICHUS JIEKIIMOHHOTO U CEMUHAPCKOr0 MaTepuara.

B memax oOecnedeHuss oOOydalOIMXCS HMHBAIMAOB M JIMIL C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMU ~ 37I0POBbSl  KOMIUIEKTyeTcss (DOHJ OCHOBHOW y4eOHOU IMTEpaTypoil,
aJanTUPOBAHHOM K OTPAaHWYEHHUIO DJIEKTPOHHBIX O00pa30BaTEIBHBIX PECYPCOB, AOCTYH K
KoTopeiM opranm3oBan B bBUI[ Axagemun. B Oubnmoreke NpOBOAATCS WHAUBHIYAIbHBIC
KOHCYJIbTALIUM JJIs1 JaHHOW KaTeropuu MOJb30BaTeiel, OKa3bIBAETCS MOMOIIb B PETUCTPALIMHU U
WCIIOJIb30BAHUU  CETEBBIX W  JIOKAIBHBIX  AJEKTPOHHBIX  00pa30oBaTEIbHBIX  PECYPCOB,
MPEOCTABIIIOTCS MECTA B UNTAIBHOM 3aJie.



P®OH/J ONEHOYHbLIX CPEIACTB



1. HACITIOPT ®OHIA OINEHOYHbBIX CPEACTB IIO JIMCHUIIJIMHE

TexHonorus KOHCTPYKIIMOHHBIX MaTCPHUAJIOB

KOMHeTeHHHl/I, (l)OpMpreMble B 1Ipouecce U3y4eHust TUCIHUIIJINHBI

HNunexc DopMyJIMPOBKA KOMIIETEHIMH

OIIK-7 Croco0eH MNPUMEHATh COBPEMEHHbIE HKOJIOTMYHBIE M O€30MacHble METObI
PAlMOHANIBHOTO HCIOJB30BAHUS CHIPHEBBIX U HJHEPreTUUYECKUX PECYpCOB B
MalIMHOCTPOSCHUU

2. JTanpl (l)OpMI/lpOBaHl/Iﬂ KOMIICTCHIUH B IMpouecce 0CBOCHUA TUCHHUIIJINHBI

OcHOBHBIMH 3TanamMu (OPMUPOBAHUS YKA3aHHBIX KOMIETEHLUH IMPU H3yYEHHUH
o0y4aromyMHCA JUCLMILINHBL SBJISIFOTCS ITOCIEA0BATEIBHOE U3YYEHHE COJEPIKATEIBHO
CBSA3aHHBIX MEX]ly cO00M pa3zenoB (TeM) yueOHbIX 3aHATHI. M3yueHnue kaxaoro paszaena
(TembI) TpexanonaraeT OBJIAACHHE OOYYAIOIIMMUCS HEOOXOAUMBIMU KOMIICTECHIMSIMHU.
PesynpTaTr arrecTaumu 0OydarOIIMXCA Ha Pa3iMYHbIX J3Tanax (QOPMUPOBAHMS
KOMIIETEHIMI MOKa3bIBAET YPOBEHb OCBOEHUSI KOMIIETEHIINI 00yUYaroIMHUCH.

OTtanHocTh (GOpMUPOBAHUS KOMIIETEHIIUI MPSIMO CBSI3aHA C MECTOM JMCLUIUIMHBI
B 00pa3oBaTeIbHOM MpOrpaMme.

®opMupyeMble KOMIIETCHIUH
Pa3nesbl (TeMbl ) TUCHUTIIMHBI (KoabI)
OIIK -7

Paznen 1. 3akonomepHOCTH (hOopMHpPOBAHUS +
CTPYKTYpPbI MaTepUaJIOB
Paznen 2. JlerupoBaHHbI€ cTaIN +
Paznen 3. OcHOBBI TEpMUYECKON U XUMHKO- +
TEpMUYECKO 00paboTKH cTanu
Paznen 4. L{BeTHbIe METaJUIBI U CIIABBI
Pazpen 5. Hemerammueckue MaTepransl +

3. Iloka3zare/iu, KpUTEPHUHU U CPEICTBA OLIEHUBAHUA KOMIIETEHLNIH,
(opMupyemMbIX B npouecce u3y4eHusi AUCUUIIIHH




Ilnanupyemble  pe3yJibTaThI

o0y4eHust Kpurepuu oneHnBanusi pe3yJibTATOB 00y4YeHMsI CpencrBa olleHHBAHUS
(moxazaresmn pe3yJIbTaToB 00y4eHust
JAOCTHKCHUSI 32/IAaHHOTO HEYIOBJIETB YAOBJIETB XO0pOILo OTJINYHO Texymuii | IIpomexyrouHas
YPOBHSI OCBOCHHUS KOHTPOJIb aTTecTalus
KOMIIETEeHIIMIT)

OIIK — 7 Cnocoben NMPUMEHATDb COBPEMEHHDBIEC IKOJOTUYHBIC 1 0e3omacHbIe METOAbI PAIIMOHAJTBHOI'0 UCITOJb30BAHUS CHIPLEBLIX H

IHEPreTHYECKUX PeCYPCOB B MAIIMHOCTPOEHUH

OIIK-7.1. He 3naer 3aBucrmoct YacTu4HO 3HAET 3aBUCUMOCTH | XOpOIIO 3HAET 3aBUCUMOCTH TlonmHoCTBIO 3HAET TecroBbIli | DK3ameH
O60CHOBBIBAET CBOICTB MaTepHalioB OT HX CBOICTB MaTepHasioB OT HX CBOICTB MaTepHaJlOB OT HX 3aBUCUMOCTH CBOWCTB KOHTPOJIb
CTPOEHUsI TIPU BO3JECHUCTBUU CTPOEHUsI TIPU BO3JECHUCTBUU CTPOEHUS TIPU BO3JICUCTBUU MaTepUAIOB OT UX CTPOCHUS
3KOJOTUYHOCTHh U o
PasHbIX (aKTOPOB ISt pasHbIX (HaKTOpOB ISt PasHBIX (haKTOPOB JIst TP BO3JIEUCTBUM PA3HBIX
6e30macHOCTH TIPABIIIEHOTO BBIGOpA NPABUIILHOTO BHIOOPA TIPABUIEHOTO BBIGOPA (aKTOpOB T MPABUILHOTO
HUCITOJIb30BAHUA MaTepHal KOHKPETHOTO MarepHral KOHKPETHOTO MarepHa KOHKPETHOTO BBIOOpA MaTepHal
CBIPBEBBIX U W3JICTHS H3ICITHS W3JICTHS KOHKPETHOTO M3/ICITHS
OHCPICTHYCCKUX
pecypcoB B
MAallTUHOCTPOCHHH
OIIK-7.2. BeimoagseT He ymeer BeiOnpath YacTraHO yMeeT BEIOMPAaTh YMeer BEIOHpaTh T'otoB 1 ymeeT BRIOHPATH TectoBuIli | DK3aMeH
HMOMCK ONMTHMATBHBIX KOHCTPYKIIMOHHBII MaTepraia | KOHCTPYKIMOHHBIN MaTepraia | KOHCTPYKIMOHHBIM MaTepraia | KOHCTPYKIMOHHBIM MaTepraia | KOHTPOJIb

peleHuit aJist
HUCIOJb30BaAHUSI
CBIPbEBBIX U
JHEPreTUYECKUX

pecypcoB

JUTS TIPOM3BOJICTBA U3JICITHS C
OITUMAJIEHBIM YPOBHEM
3KCI'UIyaTaHI/IOHHI)IX u
TEXHOJIOTMYECKUX CBONCTB

JUTsl IPOM3BOZICTBA MBIIENUS C
OITUMAJIBHBIM YPOBHEM
3KCl'U'IyaTaL[I/IOHHBIX n
TEXHOJIOTMUECKHX CBOMCTB

JUTSl IPOM3BOZCTBA U3IEIHSI C
ONTUMATLHBIM YPOBHEM
3KCl'U'IyaTaI_[I/IOHHI>IX u
TEXHOJIOTMYECKUX CBOICTB

JUTS TIPOM3BOJICTBA M3IICITHS C
OITHMAJTEHBIM YPOBHEM
3KCI'U'IyaTaHI/IOHHI)IX nu
TEXHOJIOTMUECKUX CBOICTB




OIIK-7.3. OuenuBaer
SKOJIOTUYHOCTD U
0€301aCHOCTD
HCIIOIB30BaHUSA
CBIPBEBBIX U
SHEPTeTUYCCKHUX
pecypcoB B
MalIHHOCTPOSCHU U

He Bnageer

HaBBIKAMU 000CHOBAHHOIO
BBIOOpA KOHCTPYKIIIOHHOTO
MaTepHaa i1 POM3BOJICTBA
M3ZCNHIS C ONTHMAJIBHBIM
YPOBHEM 3KCIUTYaTAIIOHHBIX U
TEXHOJIOTHYECKHX CBOMCTB,
METOJIOB €T0 YIPOUHESHIIS
(pa3ymnpovHEHws1) ¢ y4eTOM
TEXHOJIOTMUECKUX CBOMCTB U
3KOHOMMYECKOMN
11e71eco00pa3sHOCTH

YacTu4Ho BlIaeeT
HaBBIKaMU OOOCHOBAHHOTO
BBIOOPA KOHCTPYKIFIOHHOTO
MaTepHaa [y POM3BO/ICTBA
M3JENNS C ONITHMAITbHBIM
YPOBHEM 3KCIUTYaTAIIOHHBIX U
TEXHOJIOTHUECKHX CBOMCTB,
METOJIOB €T0 YIPOUHESHIIS
(pa3ynpo4HeHus) ¢ y4eToM
TEXHOJIOTHYECKUX CBOICTB U
SKOHOMUYECKOIH
LIEIIeCO00Pa3HOCTH

Xoporo Brajeer
HaBBIKAMU 000CHOBAHHOTO
BBIOOpA KOHCTPYKIIFIOHHOTO
MarepHaa st POM3BOJICTBA
W3IEIS C ONTHMAIIGHBIM
YPOBHEM 3KCIUTyaTalFIOHHBIX 1
TEXHOJIOTHUECKHX CBOMCTB,
METOJIOB €T0 YIIPOYHEHHUS
(pazynpovHEHHs) ¢ yIeTOM
TEXHOJIOTHYCCKHIX CBOVCTB M
SKOHOMHYECKON
IEJIECO00PA3HOCTH

TlonHocThIO BlIAmEET
HaBBIKAMHU 00OCHOBAHHOTO
BBIOOpPAa  KOHCTPYKIIMOHHOTO
MaTepuaia Il MPOU3BOJICTBA
W3IEIUI € ONTHUMAJILHBIM
YPOBHEM SKCILTYaTAIMOHHBIX U
TEXHOJIOTHYCCKUX CBOIICTB,
METOOB  €r0  YIPOYHCHHS
(pa3ynpouHeHHs1) €  y4eToM
TEXHOJIOTMYECKMX CBOMCTB M
3KOHOMMYECKOM
11e71eCO00pa3HOCTH

TecToBBII
KOHTPOJIb

DK3aMeH




N =

NGk

8.
9.

4. Kommiekrt KOHTPOJIBbHO-OIICHOYHBIX CPEACTB 10 TUCHMUIIJINHE

CEBEPO-KABKA3CKAA I'OCYAAPCTBEHHA AKAJIEMIA

Kadenpa _TMullM
Bomnpocsl k 3k3aMeny

OcHOBHbBIE KpUTEPHUH OLIEHKU U BbIOOpa MaTepuana.

Cranp  yraepomuctas  KoHCTpyknuoHHas.  Kmaccudpukamums mno  ['OCT,
o0o3Ha4YeHHe.

HpeBecuna.

Kpucrannuuyeckoe cTpoeHre METAJUIOB U KPUCTAIU3ALMH.

JlerupoBannsie ctanu. Knaccudukanus mo 'OCT, o6o3HaueHue.

Merannuueckue CIIIaBbl.

[Inactuueckass nmedopmarsi METaUIOB M CIUIABOB, MEXaHUYECKHUE CBOWCTBA,
paspylieHue, BIMSHUE HarpeBa Ha CTPYKTYPY.

[TnacTrueckue Macchl.

Kenes3o u ero cruasel. Jluarpamma coctosiaust. Ctaiu.

10.IBeTHBIC METAITBI K CIIJIABHI.

11.7Kene3o u ero cmaBbl. J[uarpamma coctostHusi. UyryHsl.

12. HemeTtanin4eckrue MaTepuarbl.

13. Teopust Tepmuyeckoit 00paboTKH - (pa3oBbie MpeBpalLEHUs B CIUIaBaXx Keje3a.
14.Menp u ee crutael. Knaccudukanus mo 'OCT, o6o3HaueHUS.
15. Tepmuueckas o6paboTka.

16. AroMHHMIT U €TO CIUJIaBHI.

17. Xumuxo-repmuueckast 0opadotka (XTO). A3zoTupoBanue.
18.Maruwuii u ero CIuiaBhI.

19. Texnonorus tepmuueckoil 00pabOTKH.

20.TuTaH U ero CIUIaBbl.

21. Xumuko-tepmuyeckas oopadorka (XTO). HurporiemenTanms.
22.Cranu U CIJIaBbl CTICUANIbHBIC.

23. Xumuko-tepmuyeckas oopadborka (XTO). Llemenranus.
24.Ctanu 1 CIijiaBbl MAITMHOCTPOCHHUS.

25. KOHCTpYKIIMOHHBIC CTAJIA U CIUIABHI.

26.KadecTBO MaTepuaoB U €ro OIeHKa.

27.MexaHWYeCKHE CBOMCTBA MaTepHasoB.

28.MeTto1p1 onipeieNieHHs] TBEPAOCTH METAJLIOB.

29. du3ndecKue CBOMCTBA MAaTEPUATIOB.

30. XumMudeckre CBOMCTBa MaTEPHAIOB.

31.CTtpoeHue MEeTaIIOB.

32. Kpucraniausaiys MeTaIoB.

33.[Momumopdusm.

34. leheKThl KPUCTATUIMUYECKOTO CTPOCHUS.

35. Haksnen u pexpucramiu3anusi.

36. [Inarpamma cOCTOSTHHS JKEJI€30yTIEPOTUCTHIX CIIIIABOB.
37.Knaccudukarus craiei.



38. benbrii 9yryH.

39.Cepplii 9yTyH.

40.KoBkwuii 9yTyH.

41. BpICOKOTIPOYHBIN YyTYH.

42.BnusHue yriaepojia v MpuMecei Ha CBOMCTBO CTaJIH.
43. Tepmuueckast oopadboTka. OTKHT.
44.3akanka 1 OTIIYCK CTaJIH.
45.Kop0o3MOHHO-CTOMKHE CTAJIH.

46.MeTobI 3aIUTHI OT KOPPO3HH.
47.KapocToiikue 1 KaporpovHbIE CTAIH.

48. YTnepoaucThie MHCTPYMEHTATBHBIC CTaJIH.
49. HuzkonernpoBaHHbIe HHCTPYMEHTAJIbHBIE CTAIH.
50. BeicTpopeKyIIHe CTaH.

51. MeramnokepaMU4ecKie TBEPAbIE CIIIaBhI.
52. AntoMUHMI U €Tro CIIJIaBHbI.

53.Menb.

54.JlatyHb.

55.bpomnza.

56. TekcTonur.

57.1lnactMacchl 0e3 HAIOTHUTEIIS.

58. Pe3snHOBBIC MaTeprabl.

59. JIpeBecHBIi IIMOH.

60. Crexkio.

61. Kepamuka.

Kpurepuu oueHku:

- OIICHKA «OTJIMYHO» BBICTABJISACTCS OOYyYaroIIEeMyCs, €CIM OH PacKpblI TeMy B
JIOCTATOYHOM OOBEMe, YCBOMJI B3aHMOCBS3b OCHOBHBIX IMOHSTHN AUCIUIIIMHBI B
WX 3HAYCHUW JUI1 TpuoOpeTacMoil  TpodecCHH, TPOSBUBHII  TBOPUYECKHE
CIIOCOOHOCTH B IOHUMAHUHM, U3JI0’)KCHUH U UCITOJIh30BAaHUHU YU€OHO-TIPOTPaMMHOTO
Marepuaia

- OLICHKA «XOPOIIIO» BBICTABIISICTCS 00yYaromeMycsl, €CJIi 00ydJaronuics moxkasaii
CUCTEMATHYECKUM XapaKTep 3HAHWM 10 JUCHMUIUIMHE M CHOCOOHOCTh K HX
CaMOCTOSITEJILHOMY TIOTNOJHEHHUIO U OOHOBJICHUIO B XOJI€ JaJIbHEHIEH ydeOHOM

paboThl U MPOodHECCUOHATBHOM JIeSITEILHOCTH.

- OIICHKAa  «YyJOBJICTBOPUTEIBHO»  BBICTaBIsCTCS  oOydaromemycs,
JIOTTYCTUBIIIEMY TIOTPEIIHOCTA B OTBETE HAa OK3aMEHE U TPU BHITIOJHEHUU
HK3aMEHAITMOHHBIX 3aJlaHui, HO 00JaIal0IINM HEOOXOIUMBIMU 3HAHUSIMH JIJIST UX
YCTpaHEHHUsI 0] PYKOBOJICTBOM TIPETIOaBaTEIsl.

- OIeHKa "HEYJOBJIETBOPUTENIHHO"  BBICTABIACTCS  OOydaromemycs,
OoOHapy>KuBIIEMYy TMpOOETbl B 3HAHUAX OCHOBHOTO Y4E€OHO-TIPOTPaAaMMHOTO
MaTepuana, JOMYCTUBIIEMY TNPHUHIMMHAIbHBIE OIMMMUOKH B  BBIMOJHEHUHU
MPEIYCMOTPEHHBIX MPOrPaMMOM 3aJITaHUH.



OO0pa3zen Ixk3aMeHAIMOHHOT0 OWJIeTa I IPOMEKYTOYHOM aTTeCTAluN

CEBEPO-KABKA3CKASA TOCYIAPCTBEHHAA AKAJIEMUA
Kadenpa TMulIM
20 - 20 y4eOHbIH TOT
3K3AMEHAIIMOHHBIN BUJIET Ne 1
[To qucuuminae « TeXHONOTU KOHCTPYKIIMOHHBIX MaTEPUAIIOB) IS
oOyuaronuxcs 3 Kypca Hanpaiienus noarotosku 15.03.05 Konctpykropcko-
TEXHOJIOTUYECKOe 00€CTIeueHUE MAITMHOCTPOUTEIBHBIX ITPOU3BOICTB, MPODUITH

«TexHomnorus MallITMHOCTPOCHU S

Bomnpocer

1. OcHOBHBIE KpUTEPHUH OLIEHKU U BbIOOpa Marepuana.
2. TexHomorus TepMUUECKON 00pabOTKH.

3. HuzkonerupoBaHHbIC HHCTPYMEHTAJILHBIE CTAJIH.

3ag. kadenpoit TM u [IM borames A.IO.



CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHAS AKAJIEMIA

Kagenpa TMullM
BallaHI/Iﬂ AJIA TEKYIIEro TeCTOBOI0 KOHTPOJIA

1. Haxuern npezacrasisier co6oii ... (OITK-7)
1.) ynpouHeHue MeTalljIa IPH TIACTUYECKOM Je(OPMHUPOBAHUU
2.) ©3MEHEeHHe pa3MepoB U (HopMbI TeTa MO ACHCTBUEM BHEIIHUX CHII
3.) oOpa3oBaHHE HOBBIX PABHOOCHBIX 3€PEH U3 J1e(hOPMUPOBAHHBIX KPHUCTAILIIOB
4.) npotiecc hopMHUPOBaHHS CyO3epeH NP HarpeBe Ae(hOPMUPOBAHHOTO METalIa

MHorogasHsIi CIuIaB, KOMIIOHEHTBI KOTOPOTO IPAKTUYECKH HE PACTBOPSIOTCS B TBEPIOM
COCTOSIHMH M COXPaHSIOT MHIMBUAYaJbHbIE KPUCTAUTMYECKUE PEIMIETKH, PEICTABIISIET
co60ii ... (OIIK-7)

1.) TBepaBIi pacTBOP 3aMEIECHHS

2.) XUMHYECKOE COECTHHEHHE

3.) TBep/blii PaCTBOP BHEAPECHHUSI

4.) cMech

[Ipu yMeHbIIEHHH COAEPIKAHUS YIIepoa B CTalu TBepaocTh ... (OITK-7)
1.) yBenuuuBaeTcs, IIACTUYHOCTh — YMCHBIIIACTCS
2.) ¥ IIaCTHYHOCTh YBEIUYHNBAOTCSI
3.) ¥ IJIaCTHYHOCTh YMEHBIIAIOTCSI
4.) yMEeHBIIACTCS, INIACTUYHOCTh — YBEIHMYHBACTCSI

[leMeHTaLIMK IOABEPTAIOTCS M3IEIHsI U3 CTalM ¢ coJepkanueM yriepona _ %. (OIIK-7)
1) cBbime 0,25
2) 100,02
3) 100,25
4) cepie 0,8

[Ipn yBenmueHUN coiepKaHus yriaepoaa TBEPAOCTh MAPTEHCHUTA B YTIIEPOANUCTHIX
cramsix ... (OIIK-7)

1) ymeHbIIaeTcs

2) TIOBBIIIACTCS

3) CyIIecTBEeHHO HE U3MEHSETCS

4) W3MEHSETCS HEMOHOTOHHO

Tepmuueckas 06paboTKa, MpU NPOBEACHUH KOTOPOH CTallb HarpeBaOT 10 MOJIHOM
(a30Boii IEpEeKPUCTAITH3ALINH, a 3aTEM OXJIXKIAIOT Ha BO3/ayxe, Ha3biBaercs ... (OIIK-7)
1) HOpMmanmM3anuei
2) yiydIIeHUueM
3) HENOJIHBIM OTKUTOM
4) BBICOKHUM OTITyCKOM

OmnpeeneHre TBEPIOCTH 3aKaJEHHBIX CTajel 1o MeToay POoKBeIIa mponu3BOIUTCS
BIaBnuBaHueM B oopaszer (OITK-7)
1) cranpHOro mapuka (mkana C)



10.

11.

12.

13.

14.

15.

2) anMasHoro konyca (mkana C)
3) anmasHoro konyca (mkaja B)
4) cranpHOrO Mmapuka (mkana B)

O603nauenne HRB cOOTBETCTBYET YHCITY TBEPAOCTH, OIPEISICHHOMY 10 METOY ...
(OTIK-7)

1) Poksemna

2) Bukkepca

3) bpunemts

4) Illopa

TBepaplii pacTBOp yriiepoja B o-kenese HaspiBaercs ... (OIIK-7)
1) nepmutom
2) depputom
3) aycTeHUTOM
4) LEMEHTHTOM

[Toce eMeHTaIK AeTaar 00bdHO moasepraroT ... (OIIK-7)
1) HOpMmanmu3auu
2) 3aKajKke ¥ HU3KOMY OTITyCKY
3) HCKYCCTBEHHOMY CTapeHUIO
4) TepMHUYECKOMY YITYUIICHHUFO

WuTepBai Temiieparyp NepBUYHON KPUCTAIUIM3ALUH CIUIABOB CUCTEMBI <OKENe30 —
[IEMEHTUT» onpeaensercs TuHusMH ... (OITK-7)

1) nUKBHIYC U CONBBYC

2) JUKBUIYC U COIUIYC

3) COmHUIYC U CONMBbBYC

4) SBTEKTOMJHOTO U 3BTEKTHYECKOTO MPEBPAIICHHSI

J7151 IOBBIIIEHUST OKATMHOCTOUKOCTH, KOPPO3UOHON CTOMKOCTH CTAJIBHBIX JIETANIEH UX
nozasepraiot ... (OITK-7)

1) HurpouemeHnramm

2) llemenrtaruu

3) llmanupoBaHuIO

4) XpoMHPOBaHUIO

Tepmuueckas 00paboTKa, 3aKIH0YAIOIascsS B HarpeBe JOIBTEKTOUIHON CTalU /10
temnepatypbl Ha 30-50°C Bbiiie JuHUE AC3, BBIIEPKKE U OXJIAXKIEHHUH C TIEYBIO,
HassiBaetcs ... (OIIK-7)

1) HemoNHOM 3aKaKOi

2) HOpMayM3aIen

3) muddy3HOHHBIM OT)KUTOM

4) TIOIHBIM OTKUTOM

Jlnst ycTpaHeHHs. KPYITHO3EPHUCTON CTPYKTYPBI CTaiu npoBosT ... (OTIK-7)
1) HOpManmu3aImo

2) ynydIiieHue

3) nuddy3nOHHBII OTHKUT

4) peKpUCTAIUTN3AIMOHHBIA OTKUT

Jns uncroi Mmeau xapakrepHa ... (OITK-7)



1) BbICOKas yJelbHas MPOYHOCTD

2) xopoiias KOPpO3HOHHAsI CTOWKOCTh

3) HM3Kas IIaCTHYHOCTH

4) xopoiiast 00pabaTEIBAEMOCTh PE3aHUEM

16. PeccopHO-TIPYKMHHBIE CTAIU IOCIIE 3aKaJIKH 00bIYHO moaBepraiot ... (OITK-7))
1) BBICOKOMY OTITYCKY
2) HHU3KOMY OTIYCKY
3) cpenHEeMy OTIIYCKY
4) 006paboTKe X0J00M

17. Cruna 116 nenecoobpa3Ho UCIHOIb30BaTh s H3rotoBieHus ... (OITK-7)
1) OTIMBOK CIIOKHOW GOPMBI
2) TOINIMITHUKOB CKOJIbKEHHUS
3) pexyllero MHCTpyMEHTa
4) oOwmHUBKU camolieTa

18. Hauaiya kpucTayuTM3aiMy Ha TMarpaMme COCTOsTHUS HasbiBaeTcs uaueil. .. (OI1K-7)
1) Comunyc

2) JlukBuIyC

3) DBTEKTHKH

4) PacTBOpHMOCTH

19. TlnoTHOCTH AHCIIOKAIMK B METasie Bo3pacTaeT mpu ... (OI1K-7)
1) Pexpucraminzanuu
2) Ilnactuueckoii aedopmaruu
3) Omxure
4) OuwmCTKE OT MpUMeceit

20. TToBepXHOCTHOE HACHIIICHNE CTAIU OJHOBPEMEHHO YTJIEPOJOM U a30TOM B I'a30BOU
cpene HaspiBaercs... (OITK-7)
1) A3soTtupoBaHHEM
2) KapOonwurpanueii
3) LlmanupoBanuem
4) HwurtporeMeHTauen

21. AzoTtupoBaHHe cTany mpoBoasT npu temmeparype  °C. (OIIK-7)
1) 500-600
2) 850-970
3) 150-270
4) 1000-1249

22. CrnocoOHOCTh CTallK K YBEJTMUCHUIO TBEPIOCTH P 3aKayike HaszbiBaercs... (OI1K-7)
1) 3akaaMBacMOCTBHIO
2) IlpokanuBaeMOCTBIO
3) MerautyprudeckuM KaueCTBOM
4) JlucriepCHOHHBIM TBEPICHHEM



23. [Ipu HOpManM3alKU CTallM €€ OXJIaXACHUE C TEMIIEpaTypbl HarpeBa MPOU3BOMISIT. ..
(OIIK-5, TK-1, TTK-15)
1) BBoxme
2) B momorperom macie
3) C neusro
4) Ha Bo3myxe
24. llensio otmycka siisiercs. .. (OIIK-7)
1) VYBenuyeHue npeaesoB TEKy4eCTH M IPOYHOCTH
2) VYcrpaHeHHE 3aKaJOYHBIX HAPSHKEHHMA, MTOBBIIICHHE BA3KOCTH U TNIACTUYHOCTH
3) VYBenuueHue 3aKaJOYHBIX HAMPSHKCHUH, MOBBIIICHUE BI3KOCTU U IJIACTUYHOCTH
4) CoxpaHEHHE BBICOKOW TBEPJOCTH U U3HOCOCTOMKOCTH

25. YyryH, BKIIIOUYEHUS rpaduta B KOTOPOM UMEIOT IUTACTUHYATYIO ()OPMY, OTHOCAT K ...
(OIIK-7)
1) Koskum
2) BbICOKOIPOYHBIM
3) Cepoim
4) benbiM

26. boree BHICOKOI MPOYHOCTHIO 00J1aIaeT YyT'yH C BKIIIOYCHHUSAMHU Tpaduta _ (HopMBL.
(OIIK-7)
1) IapoBuaHO#
2) XIombeBHIHON
3) Ilnactun4aToM
4) BepMUKYJSIPHOI

27. Coneprkanue yriepoja B uyryHax cocrasisger  %. (OIIK-7)
1) 0,8-2,14
2) 2,14-6,67
3) 2,14-43
4) bonee 4,3

28. JlaryHu — 3TO ciuiaBbl cuctemsl ... (OITK-7)
1) Menp — UHK
2) Menp — 0510BO
3) AIOMHHHN — MEIb
4)  AMOMUHHR — KpEMHHR

29. Crayp 12XH3A umMeeT cienyrommuii mpuMepHbiii xumudeckuit coctas (%):...(OITK-7)
1) Vraepon — 0,12; xpom — 1; Hukenb — 3; a30T (HUTpUabI) — 10 1%

2) Yraepon — 1; xpom — 12; Hukenb — 1;a301 (HUTpHIBI) — 10 3%

3) VYruepox — 1,2; xpom — 1; HUKeNb — 3;SBJISETCS KAUECTBEHHOM

4) VYruepon —0,12; xpom — 1; HEKeTb — 3; ABJISIETCSA BBICOKOKAYECTBEHHOM.

30. IypaaroMuHBI IPEBOCXOIAT YKCThINH amoMuHuii 1o ... (OITK-7)



1) DJeKTpONpPOBOAHOCTH

2) Tlpouynoctu

3) Ilmactuuynoctu

4) Koppo3uOHHOI CTOHKOCTH

KpuTtepuu onenkmu:

- OTJIMYHOY» BBICTABIISICTCS 00YUarOIIEMYCsl, €CJIM OH BBIMOJHUI TpaBUiIbHO 80%
3aJIaHuM;

- OLICHKA «XOPOIIIOY, €CIU 00yJaIOMMIC BBITIOJIHIII MpaBuibHO 70% 3a1aHuii;;

- OIIEHKA «YIOBJIETBOPUTEIBHO», €CIIM 00YUaIOIIMICS BBITTOJIHII TTpaBWIbHO 60%
3aJIaHuH,

- OLICHKa «HEYJOBJICTBOPUTEIHHO», €CIHU OOYYaIONIMICSA BBINOJHUI MPaBUIBLHO
Mmensbie 60% 3amaHui.



CEBEPO-KABKA3CKAS TOCYJIAPCTBEHHASI
AKAJIEMUS

Kadenpa_ «TMullM»

20__-20  y4eOHbIil ron1
3apanus 11 KOHTPOJILHOI padoThI

ITo JUCHUITIINHE «TexHonorus KOHCTPYKIIMOHHBIX MAaTCPHUAJIOB»

Oolyuarommecss BbIOMPAKT BAPHAHT 110 NMOCJeIHel Hu@pe 32a4eTHON KHHKKH.

1.YT0 Takoe snemMeHTapHasi KpUCTAJLLINYECKast s;ueiKa’?

2. Yto Ha3BIBAIOT AJUIOTPOIHEH WU MTOTUMOPPUIMOM?

3. Uro Takoe KpuTHYeCcKas Temreparypa?

4. HazoBute (pu3nueckrue U MEXaHUYECKUE CBOKMCTBA METAJLIOB.
5. B ueM 3akmrouaeTcst UCIIBITAHUE Ha pacTsKeHue?

6. JlaiiTe onpeaenenus nokazareasiM MPOYHOCTH.

7. Ilepeuncinre METOABI HCCIEA0OBAHUSA MAaTEPUAIIOB.

8. Uto Takoe nuarpaMmMa COCTOSIHUS CIJIaBOB?

9. YUrto Takoe JIMHUH JIMKBUIyCA U COTHIYCa HA AUArpaMMe COCTOSIHUS KeJne30—yriepo?
10. Kakoii criyiaB Ha3bIBalOT SBTEKTUYECKUM?

11. Yto Takoe neMeHTHUT, peppur, aycTeHUT?

12. Kak oTiim4aroTcsi CBOMCTBA UyT'yHa OT CBOMCTB CcTanu?

13. HazoBuTe BUJIbI TEPMUUECKOH 00paOOTKHU CTAIH.

14. O0BsicCHUTE, UTO TAKOE OTIKUT TIEPBOTO M BTOPOTO poja.

15. B yem 3akmrodaercst mporecc HopMaau3auu cranu?

16. Yro Takoe 3akayka cTajiu?

17. Yto Takoe oTIyck cranu?



18. HazoBuTte criocoObl MOBEPXHOCTHOTO YIIPOYHEHHUS CTAIIH.

19. Kakne MeTo1pl MOBEPXHOCTHOM 3aKajIKy Bbl 3HaeTe?

20. Kak ocymiecTBisieTcs: 3aKajka TOKaMH BICOKOW YacTOTHI?

21. HazoBuTe BUABI XUMHUKO-TEPMUIECKON 00pabOTKH.

22. Yto Takoe 1leMeHTaIusl, a30TUPOBAHKUE U ITUAaHUPOBAHUE CTAIU?

23. HazoBute npornecchl nuddy3noHHON MeTaiu3anuu. B yem ux cyth?

24. B yeMm 3aKiit04aeTcsl ynpo4HEHUE MOBEPXHOCTHBIM IIACTUYECKUM J1e(hOpMUPOBaAHHEM ?

Kpurepun oueHku:
> - OUeHKa «3aUmeHO0» BbICMAsIAemcs 00yYaruemycs, eciu
> BBINOJHEHHBIC 33[aHKS IPEJICTABIICHBI B YCTAHOBJICHHBIE CPOKH, B TIOJTHOM 00BbEeMe, He
TpeOyIOT HOMOIHUTEILHOIO BPEMEHH Ha 3aBEpILICHHUE;

CO6J'IIOI[€HBI Tp€6OBaHI/I$I, NpeABABIIICMBIC K KOHTPOJIbHBIM pa60TaM;

JACMOHCTPUPYIOTCA TCOPECTUYCCKUEC 3HAHUA, IIPAKTUICCKUE HABBIKU U YBEPECHHOC UX
IMPUMCHCHHUE IIPU PCUICHUHN THUIIOBLIX 3a/1a4;

OTCYTCTBYIOT TpyObI€ OIINOKHY;
JUIsl BBIPA)KEHHSI MBICTIEH HE UCTIONIb3YEeTCs YIPOIIEHHO-TPUMUTHBHBIH S3bIK;

JIOTUYCCKHU U JICKCUYICCKHU I'PAaMOTHOC U3JIOKCHUC,

- OUECHKa «(He 3a4YmeHO0) 6blCmaejAaencs 06)/’{61}01,{46]14)/0}1, eciau
> pa60Ta HC CaHa B CPOK HUJIU UMECT 0OJIBIIIOE YHCIIO OMTHOOK

pabota odopMieHa B BBICIIEH CTETIEHN HEOPEKHO;

MIPH 3aIUTe 00YJAIOIIUNCS JEMOHCTPUPYET CYIIECTBEHHOE HEMTOHUMAaHNE TIPOOTIEMBI;

>
>
» He cMOoT C(OPMHPOBATH MPAKTHYECKHE HABBIKA PAOOTHI TIPU PEIICHUH THITOBBIX 3a/1a4;
» HEKOPPEKTHO HUCIOJIb3YeT TEPMUHOJIOTHIO;
>

Hapymaet TpedoBanus [[OCT 7.32-2001.



5. Metoauueckue MaTepHualbl, onpeaeJasaiomue nmpoucaypsbl ON€CHNBaHUA
KOMIICTCHIMH

Ne Ouenounoe cpeactBo | [Ipouenypa oneHuBanus (METOIUYECKUE PEKOMEH TN )
IL.11.

1. | Tectnl SBIISIIOTCS TIpOCTeiteid popmMa KOHTPOIs, HAmpaBiICHHAS Ha
INPOBEPKY  BIAJACHHUS  TEPMHUHOJIOTMUYECKHM  amnmaparom,
COBPEMEHHBIMH  WH(OPMAIMOHHBIMH  TEXHOJOTHSIMH U
KOHKPETHBIMU 3HaHUSMU B o0nacTu (yHIaMEHTANbHBIX U
MPUKIAIHBIX JUCHHUILTUH. TecT COCTOMT U3 HEOOJIBIIOro
KOJIMUECTBA DJIEMEHTAPHBIX 3aJa4; MOXXET IPEIOCTaBIATh
BO3MOXXHOCTh BBIOOpa M3 MEpPEYHSI OTBETOB; 3aHMMACT YacCTh
yuebHoro 3anstus (10-30 MHHYT), NpaBUIbHBIC PEIICHUS
pa3duparoTCcs Ha TOM K€ WJIHM CIEAYIOIIEM 3aHSATHH; 4acTOTa
TECTUPOBAHUS ONPEACISETCS MPEnoiaBaTeieM

2. | JlabopatopHas SBIIICTCS. ~ CPEICTBOM  TNPUMEHEHUS W pealu3aluu
pabora MOJYYCHHBIX OOyYaroIMMCsl 3HAHWH, YMEHUH U HaBBIKOB B
XO0/JI¢ BHITIOJTHCHHSI YI€OHO- MPAKTUICCKON 3a/1a49M, CBSI3aHHOM
C TOJNYyYCHHEM KOPPEKTHOIO 3HAYMMOrO pe3yjibTarta C
MTOMOIIBIO PEATBHBIX CPEIICTB NCATEIHHOCTH. PekoMeHyeTcs
JUIS TIpOBEJEHUS B paMKax TeM (pa3jaenoB), Hauboiee
3HAYUMBIX B dbopMupoOBaHUU MPAKTHICCKHUX
(mpodheccroHaIbHBIX ) KOMITETCHIIHH )

3. | KonTponpHas paboTa | BBIIOIHEHUE KOHTPOJIBHOU PaOOTHI SBISIETCS 00s3aTEIbHBIM
YCIIOBHEM JIJISl JIOITYCKa 00Y4aroLerocs K 3a4€Ty Wiu
sKk3aMeHy. PaboTa (B 3aBUCUMOCTH OT peleHus Kadeapsl)
MOJKET OILIEHUBATHCSA 10 4-0aJUIbHOM crcTeMe («OTIUYHOY,
«XOPOIIIOY», «yTOBICTBOPUTEIHLHOY,
«HEYAOBIETBOPUTEIBHOY) WIIH 110 2-0aTTbHON («3au€T, «HE
3auéry). [Ipn HEYIOBIETBOPUTEIILHON OIICHKE OHA
BO3BpallaeTcs o0yJaromemMycs Ha JopaboTKy C
3aMeYaHUsIMH U YKa3aHUSAMH TPENoaBaTess, mocie
yCTpaHEHHS HEIOCTATKOB IMOBTOPHO MPEACTABISAETCS Ha
poBEPKY. Pe3ynbTaThl NPOBEPKH OTPAXKAIOTCS B KYypHAJe
perucTpaimi, a 3aTeM B BeoMocTH yuéta. I1o Bcem
BO3ZHHKIITUM BOIIPOCAM O0yUaromeMycsi CieayeT oopamaThes
3a KOHCYJbTAIMeH K Mpeno1aBaTeto. 3amnuTa KOHTPOIbHOM
PaboTHI MOKET MTPOXOAUTH B (hOpMe coOECeTOBaHUS BO BpEMS
KOHCYJIbTAIMH (70 HAavaa 3K3aMeHa), BO BpeMs 3a4éTa Win
9K3aMeHa WM B CPOKH, YCTAaHOBIICHHBIE TPpauKOM
HK3aMEHAIIMOHHOMN CECCHH.

4. | Dxk3ameH cIyxuT  (HOpMOH  TPOBEPKHM  KadyecTBa  yCBOGHUS
o0yJaromuMucs yaeOHOro Marepuana

JlanHble (OpPMBI KOHTPOJIS OCYLIECTBISAIOTCS C IPHUBICUYEHHUEM PAa3HOOOPA3HBIX
TEXHUUYECKUX CpEACTB. TexXHMYecKHe cpeAcTBa KOHTPOJS MOTYT COJAEp)KATb: IMPOrpamMMbl
KOMITbIOTEPHOI'O TECTUPOBAHUS, YUeOHbIE 3a/1a41, KOMIJICKCHBIE CUTYallMOHHBIE 3aaHNUS.
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B rmoHATHE TEXHUYECKUX CPEICTB KOHTPOIS MOXET BXOIUTH 00OpyIOBaHUE,
HCITOJIB3yeMOE OOYYArOIIMMCS TIPH Ja0OpaTOPHBIX paboTaX M MHBIX BHJAAX paboT, TpeOyromux
NPaKTUYECKOr0 MPUMEHEHHsS 3HAaHUHW W HABBIKOB B Yy4eOHO-IIPOM3BOACTBEHHON CHUTYAIlHH,
OBJIAJICHUS] TEXHUKOW OKCIlepUMeHTa. B  oTinume OT NpPOU3BOACTBEHHON IPAKTHKHU
nabopaTopHble U 1M0100HBIE UM BUABI paboT HE MpeanoaaraloT OTphIBa OT y4eOHOro mporecca,
MPEJCTaBISIIOT COOOM MOJENUPOBaHWE TMPOM3BOACTBEHHON CUTyallUd M MOAPa3yMeBarOT
npeabaBlIeHHE 00yJarOIIUMCS MPAKTHYECKUX PE3YIIbTaTOB WHANBHUIYATbHOMN UM KOJJICKTHBHOM
JESITEIbHOCTH.

OnHako, KOHTPOJIb ¢ IPUMEHEHUEM TEXHHYECKHX CPEJICTB MMEET Psiji HEJIOCTATKOB, T.K.
HE TIO3BOJIIET OTCJIEAUTh WHAMBUAYAJIbHbIE CIIOCOOHOCTM U KpEaTHUBHBIA IMOTEHIIMAT
oOyuaromierocsi. B 3ToM OH ycTymaeT MUCbMEHHOMY M YCTHOMY KOHTpomio. Kak moka3siBaeT
OTIBIT HEKOTOPBIX BY30B - TEXHHUECKHUE CPEICTBA KOHTPOJIS JIOJKHBI COMPOBOXKIATHCS YCTHOMN
Oeceiol ¢ Ipeno/1aBaTeieM.

Nudopmanuonnsie cucrembl u TexHonoruu (MC) oueHuBaHus KayecTBa Y4eOHBIX
JNOCTIDKEHUH ~ OOyJaroImuMXcs — SIBJIAIOTCS ~ BaXHBIM ~ CETMEHTOM  HMH(OPMAIMOHHBIX
00pa30oBaTeNbHbIX CHUCTEM, KOTOpBIE MOIY4arOT BCe OOJbIIee pacHpoCTpaHEHHWE B By3ax NpuU
COBEPILICHCTBOBAaHMM (MH(pOpMATH3alMK) O0pa30BaTENbHBIX TeXHOJOTHH. [IporpammHbIi
UHCTpyMeHTapuil (000J0YKa) TaKMX CHCTEM B PEKHUME OICHUBAHHMS M KOHTPOJS OOBIUHO
BKJTIOYAET: JIEKTPOHHBIE 00YYAIOIINe TECTHI, SJIEKTPOHHBIE aTTECTYIOMINE TECTHI, HIEKTPOHHBIN
MPAKTUKYM, BUPTYyajbHbIE 1a00paTOpHbIe pabOThI U AP.

DNeKTpOHHBIE 00yYaroIre M aTTECTYIOIIUE TECTHI ABISIOTCA d(P(PEKTUBHBIM CPEICTBOM
KOHTPOJISI pe3yNIbTaTOB 00pa30BaHUs HA YPOBHE 3HAHUI U TOHUMaHUSI.

Pexxum oOydaromiero, Tak Ha3bIBAEMOTO PENETHIIMOHHOTO, TECTUPOBAHUS CIY)KHT,
NpeKIe BCEro, s M3yYeHUs MaTepHalioB AMCLUUIUIMHBI W MOJATOTOBKE 0Oydaromerocs K
aTTECTYIOUIEMY TECTHPOBAHUIO, OH TIO3BOJISIET O0YJArOIIEMYCsl JIYUIlIe OIIEHUTh YPOBEHb CBOHMX
3HaHUH M OIpeNeNnTh, KaKHe BOMPOCHI HYXAAOTCA B JIONOJHUTENbHOW mpopaboTke. B
oOydaroleM pexuMe 0cob0oe BHHUMaHUE JOJKHO OBITh yJeleHO (OPMHUPOBAHMIO AMAJIOTa
NOJIb30BATENsl C CHUCTEMOM, IyTeM 3aJaHusl BapUaHTOB pPEAaKIMM CHUCTEMbl Ha pa3iMyHble
JeiicTBUsl 00yJaloMIerocsi MpH MPOXOXKAECHUN TecTa. B pesynprate obecriedmBaeTcsi BHICOKAs
CTETEHb HMHTEPAKTUBHOCTU OHJIEKTPOHHBIX Y4YEOHBIX MaTepuajoB, NpPU KOTOpOH cucrema
NPEJOCTABISIET OOydYaIOMIeMyCsi BO3MOXXHOCTH aKTHBHOTO B3aUMOJICHCTBUSL C MOJYJIEM,
peanu3ys oOydJarouuii TUaor ¢ IeNbI0 BEIPAaOOTKH y HEro HauboJjiee MOJHOTO M aJeKBaTHOTO
3HAHUS CYIIIHOCTH M3y4aeMOTo MaTepraa

ATTecTyrolee TECTUPOBAaHME 3HAHUM OOYYalOIMXCs MpeIHa3HA4Ye€HO Ul KOHTPOJIs
YPOBHSI 3HAHUH ¥ TIO3BOJISIET aBTOMATU3UPOBATH MPOIECC TEKYIIETO KOHTPOJIS YCIIEBAeMOCTH, a
TaKXe MPOMEKYTOUHOM aTTeCcTallH.

Buptyanpasie nmabopaTopHble pabOTBl - KOMIUIEKC CBSI3aHHBIX aHHUMHPOBAHHBIX
U300pakeH, MOJEIMPYIOUINX OMNBITHYIO YCTaHOBKY. CrHenuanbHas CHUCTEMa BHPTYaJIbHBIX
NepeKyrovaTeNiell, OKOH Ui 3a/JaHusl MapaMeTPOB AKCIEPUMEHTAa W MaHUMYISIUN MBIIIBIO
MO3BOJISIIOT 00y4aroeMycsl ONEpPaTHUBHO MEHATh YCIOBHSI HSKCIHEPUMEHTa U IPOU3BOAMUTH
pacyeTsl Wik cTpouTh rpaduku. [Ipu 3TOM 00yJaroIIUiicss MOKET BMEIIMBATHCS B X0 paboTHI,
U3MEHATh YCIOBUS €¢ IPOBEACHUS U MapaMeTpbl. BelmonHeHue nabopaTopHOH paboThI
3aKaHYMBAETCS MPEICTABICHUEM OTUETA, KOTOPHIH MOXKET OBITh TIPOBEPEH aBTOMATHUECKH.
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