[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
ONO: Ara MWHHCTEECTBO'HAYKH U BE

LomkHo@EMEFRAYHGE TOCYJJAPCTBEH
[ata nognucanus: 22.10.2026 10:51:08 Bl

YHUKaNbHbIA NporpaMMHbIi Klol«MOCKOBCKHN

ICIIEIO OBPA3BOBAHUS POCCUMCKOM ®EJEPALIMA
HOE ABTOHOMHOE OBPA3OBATEJIbBHOE YYPEXK/JIEHUE
SICILIET'O OBPA3OBAHUSA

MNOJMTEXHUYECKUA YHUBEPCUTET»

JYEEOREAPCRH O T Y F 00 JTUA

JI) MOCKOBCKOTI'O NIOJIUTEXHHYECKOI'O YHUBEPCUTETA

Kadeapa TpaHcnOpTHO- DJHEPreTHYECKHX CHCTEM

PABOYAA ITP

VIBEPHIAIOD
] [fp‘cmﬁ"g&{mtimm \

i
i :
’ AB. Aradonos

u‘i Ay 0 _;‘ 2024 rona

'

'1 A
OI'PAMMA JUCHUIIIINHBI
«MaTepuajgoBeaeHHue»

(HamMeHOBaHWE JUCITUTUTHHBI)

Hamnpasnenue 15.03.05 KoHCTPYKTOPCKO-TEXHOJI0THYECKOe
MOJITOTOBKH odecrieyeHye MAIIMHOCTPOUTEIbHBLIX IPOU3BOACTB
(Ko M HAMMEHOBaHHE HANIPABJICHUS MOATOTOBKH)
HarmpaBineHHOCTB
(mpouib)
o TexH0J0Irusi MAIIMHOCTPOEHU A
o0Opa3zoBaTebHOMN
MIPOrpaMMBbl
(HauMeHOBaHUe NMPOPUJIsi NOATOTOBKH)
KBamuduxanuys
BBIITY CKHHKA 0aKaJaBp

dopma o0yueHus

OYHas, 3a04YHaA

['on Hayana oOy4yeHus

2024

YeOoxkcapsl, 2024



Pabouas nmporpamMmma JUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUH C:

- denepallbHBIM TOCYAAPCTBEHHBIM 00pa30BaTENIbHBIM CTAHAAPTOM BBICIIETO
oOpazoBanus — OakajlaBpuarT 1O  HampaBieHHI0O mnoaroroBku  15.03.05
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE oOecrieueHue MaIIMHOCTPOUTEIBHBIX
MPOU3BOJICTB, YTBEPKJCHHBIA MpPUKa30M MMHUCTEPCTBA HAYKM U  BBICHIETO
oOpazoBanus Poccuiickoit ®enepammu Nel044 ot 17 asrycra 2020 rona,
3apeructpupoBanHbiii B Muntocte 10 centsaops 2020 roaa, per. Homep 59763;

- npukazoM Munobpuayku Poccun ot 05.04.2017 Ne 301 «O6 yTBepkneHuun
[lopsinka opraHu3alii W OCYLIECTBJICHHUS OOpa30BaTEIbHOW JEATEIbHOCTH 110
oOpa3oBaTejabHbIM  MpPOrpaMMaM  BBICIIErO0  00pa3oBaHUs —  [porpammam
OakanaBpuara, mporpaMMaM CIlielUaJIuTeTa, MPOrpaMMaM MarucTpaTypbby;

- y4eOHbIM IUIaHOM (OYHOM, 3a04HOM (opM OOyuYeHHs) O HAMPaBICHUIO
MOJATOTOBKH 15.03.05 KOHCTpYKTOPCKO-TEXHOIOTUUECKOE obecrnieueHue
MaIIUHOCTPOUTENIbHBIX MPOU3BOJICTB.

Pabouast mporpaMm JUCHUIUIMHBI BKIJIIOYAaeT B ce0s OLIEHOYHBIE MaTepUalibl
JUISl IPOBEACHUS TEKYILLEr0 KOHTPOJISl YCIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTALUU
no naucuuiuinHe (1.8 @OOHJ OLIEHOYHBIX CPEACTB MJIs TPOBENEHUS TEKYLIEro
KOHTPOJISL YCIIEBAEMOCTH, HPOMEXYTOYHOM aTTECTAaUMU [0 MTOraM OCBOEHUS
JUCLUILINHBI)

Atop Ky3pmuna Onbsra BsyecnaBoBHA, KAHIWIAT XUMUYECKUX HAYK, JOLEHT
Kaheapsl TPDAHCIOPTHO- YHEPTETUYECKUX CUCTEM

(vrazamy QHUO, yuenyio cmenenv, yuenoe 36anue unu 00IiCHOCHb)

[Iporpamma onoOpena Ha 3acemanuu kKadenapsl (mpotokon Ne 07 ot
16.03.2024r.).



1. IlepeyeHb MJIAHMPYEMBIX PpPe3yJabTATOB OOY4YeHHs] MO JUCHUILINHE,
COOTHECEHHBIX € IUIAHMPYEMbIMHU Pe3yJIbTATAMHM OCBOEHHSI 00pa30BaTeILHOM
nporpammsbl (Llesiu ocBOeHUs1 M CIUIIMHBI)

1.1. Llenpro ocBOEHUS IUCHMILUIMHBI « MaTepramoBeICHUE) ABIISETCS:
- 00y4eHHe CTYJEHTOB HAyYHbIM OCHOBAaM BbIOOpa MaTepHalla ¢ y4eTOM €ro COCTaBa,
CTPYKTYpbl, = TE€PMHYECKOM  OOpaOOTKM U  JOCTUTalOIIUXCA MpPU  ITOM
HKCIUTYyaTAllMOHHBIX M TEXHOJOTMYECKUX CBOMCTB, HEOOXOIUMBIX Jisi Hauboliee
3G (HEKTUBHOTO HUCTOIB30BaHUS B 00JIaCTU aBTOMOOMJIECTPOEHUS, MAIIMHOCTPOCHUS
U IpruOOPOCTPOCHHUS.

3agayamMu OCBOEHUS JUCHMILUIMHBI «MaTepruanoBeIEHUE) SABISIIOTCS:
- W3y4YEHHE OCHOBHBIX TIPYII M KJIAaCCOB MAaTEpHUajoB, UX CBOMCTB W obOsacrei
IIPUMEHEHUS;
- (¢opMHpOBaHHE TOHUMAHUS (PUIUUYECKOW CYUIHOCTH SIBICHUM, MPOUCXOIAIINX B
MaTepHraiax Py BO3JACHUCTBUU Ha HUX Pa3IUYHBIX ()aKTOPOB;
- aTh MPEACTABIEHUE O CBA3M MEXaHUYECKUX U (PU3NYECKUX CBOMCTB CO CTPYKTYpPOH
MaTepraJIoB;
- HAy4YHUTh aHAJIU3UPOBATh (Pa30BbIE TUATPAMMBI PA3JIMYHBIX CUCTEM M HAa UX OCHOBE
MNOHUMATh CTPYKTYPBI CTaJIE, YyT'YHOB U CIUIABOB LIBETHBIX METAJIJIOB;
- Hay4YdTh yCTaHaBIMBATh CBS3b MEXKIY MEXaHUYECKUMH, (HU3UUYECKUMHU,
AKCIUIYaTallMOHHBIMM CBOMCTBAMHM METAJUIMYECKMX MATEPUAJIOB U UX CTPYKTYpPOl,
JIETUPOBAHUEM, TEPMHUUECKON 00pabOTKOM;
- HAy4YUTh YCTaHABIMBATh CBA3b MEXKIYy XHUMHYECKUM, (DA30BBIM COCTaBOM U
CTPYKTYPOM CTEKOJI, TEXHUYECKOM KEPAaMUKH, [OJIMMEPHBIX, IIOPOIIKOBBIX U
KOMIIO3ULIMOHHBIX MaTEPUAJIOB.

1.2.  OOGmactu  mpodeccHOHANBbHOW  JesATeNbHOCTH  u(wim)  cdepbl
npo(ecCUOHANBHON  ACSATENBHOCTH, B  KOTOPBIX  BBITYCKHHUKH, OCBOWBILIHE
POrpamMmy, MOTYT OCYLIECTBIISATh TPO(PECCUOHATBHYIO AESATENbHOCTD:

40 CkBO3HBIEC BUBI TPOPECCUOHATILHON JIESITEIbHOCTH B MPOMBIIIICHHOCTH (B
chepax: TEXHOJOIMYECKOro OOECleUYeHUs 3aroTOBUTENIBHOIO MPOU3BOJACTBA Ha
MaIlMHOCTPOUTEIBHBIX NPEANPUATHUAX; TEXHOJIOTUYECKOU MOATOTOBKH
MIPOU3BOJICTBA JIeTajell MAITMHOCTPOCHHUS).



1.3. K OCHOBHBIM 3agadyaM H3YUYCHHUA AUCHHUILIMHBI OTHOCHUTCA IIOATOTOBKA

oOydJarmuxcs K

BBIIIOJIHCHHUIO  TPY/JAOBBIX

byHKIHHA

poecCHOHaTBFHBIMU CTaHIaPTAMHU:

B COOTBCTCTBHH C

Koa u HauMeHOBaHMe

colManbHOI 3amuTel PO ot

oOpabaTbIBaeMbIX IOBEPXHOCTEH, B
TOM YHCJI€ TOYHOCTBIO HE BBILIE §-T0O

HaumenoBanue Kon, HamMeHOBaHMe ¥ YPOBEHb TPYAOBBIX QYHKIHIA, HA
npo¢ecCHOHANBHBIX kBaupukanun OTD, Ha KoTOpbIE KOTOpbIE
cranaapros (I1C) OPHMEHTHPOBAHA JMCUMILIMHA OPHEHTHPOBAaHA
AUCHUILINHA
B
40.083 [TpoexkTrpoBaHMEe TEXHOJOTMYECKUX
IpodeccrnonanbHbIi MPOIIECCOB  aBTOMATHU3UPOBAHHOTO
cranpapt «Crenuamict mo | M3TOTOBICHUS netanei u3
KOHCTPYKIIMOHHBIX
MIPOCKTUPOBAHHUIO OHCTPYKIHO ’ B/01.6
WHCTPYMEHTAIBHBIX, KOPPO3HOHHO-
TEXHOJIOTMYECKUX . .
CTOUMKHX CTaJIeH, YYT'YHOB,
MPOIIECCOB OOecnicueHue
MOMMEPOB M KOMITO3UIIMOHHBIX
aBTOMAaTU3UPOBAHHOI'O MATEPHANIOB PA3HBIX BUJIOB, IBETHEIX | o HOMOTHIHOCTH
MPOU3BOACTBAY, CIIaBOB HAa OCHOBE Meau ¢ | KOHCTPYKHUHH
YTBEP)KJICHHBIA TMpUKa30M | ATIOMHHMS, o0pabaThIBaeMbIX | MAIIMHOCTPOUTEITHLHBIX
MuHucTepcTBa Tpyaa 1 | PE32HHEM, HMEIOLMX OT 15 nmo 30 | uzpenuii cpenHei

CJIO)KHOCTU B YCJIOBUAX

27 ampena 2023 . N 414u KBAJIUTETA ¥ IIIEPOXOBATOCTHIO HE ABTOMATHSHPOBATHOTO
(3aperucTpupoBano B | mike Ra 0,8; u cGopkn cOopounbrx | POROACTBA
Muntocre  PD 29  Mas | equnun, Brkmovarommx ot 20 go 50
2023 r., perucTpalMOHHBIN | COCTaBHBIX  4YacTeW  (Heraned H
N 73605) cOOpOUHBIX  eauHMI]) (manee -

MaIIMHOCTPOUTEIbHBIE U3JICITHS

cpeaHen

1.4. KoMmneTeHumMM obydatoulerocs, popmMupyemMsle B pesyabTaTe 0CBOEHUS ANUCLUMINHBI

HanmenoBanue | Koa u HamMeHOBaHMe Koa n nHaumeHoBaHue Ilepeyenn
KaTeropumn KOMIIeTeHIUH HHIMKATOpPA IUIAHUPYeMbIX
(rpynubi) AOCTHKEHUSA pe3yabTaToB
KOMIIeTeHIu I KOMIIeTeHIIN U 00y4eHust
YK-1. Croco6en | YK-1.1. Anamusupyer | Ha yposne 3nanuii:
OCYHIECTBIISATh  TIOUCK, | 3ajady, BBLIIETISAS ee | 3HaTh OCHOBHBIE

KPUTUYECKUM aHAIU3 H

0a3oBbIC COCTaBJIAIOIIUC

TPYIIIBI U KJIACCHI
COBPEMEHHBIX

CHHTE3 uHdopmMaIuu,
NPUMEHSATH CHUCTEMHBIN
MOAXOA JJIS  PEIICHUS
MMOCTaBJICHHEIX 33724

MaTepHaJoB, UX
CBOWCTBa 1 00J1aCTH
MMPUMCHCHU A,
KOHCTPYKTOPCKYIO,
TCXHUYCCKYIO U
TEXHOJIOTUIECKYIO
AOKYMCHTAIUIO JIJIA
OCYIIECTBIICHHS
poQeCCHOHAIBHON

CucteMHOE U
KPUTHUYECKOE
MBIILLIEHUE




JEeSTeIbHOCTH C YYETOM
HOPMAaTUBHBIX
MIPABOBBIX AKTOB;
CrOoCOOBl  TOJYYCHUS
HAHOKPHUCTATNIECKUX,
aMOp(HBIX u
KOMITO3UITHOHHBIX
CTPYKTYp - HauOoiee
MEPCTIEKTHBHBIX
COBpPEMEHHBIX
MaTepuasoB

Ha ypoene ymenuu:
YMETh MIPUHUMATH
TEXHUYECKU
000CHOBaHHBIE
pemieHus 1o  BBIOOpY
MaTepUasoB;
M0JIb30BATHCA
CIIELIMAIIBHOMN
JUTEepaTypol W Ap.
uHpopmanuein B
WHXEHEPHO-
TEXHUYECKON
NesITeNIbHOCTH B
obnactu
MIPOEKTUPOBAHUS u
IKCIUTyaTaIluu
aBTOMOOMIIEH u
TPaKTOPOB

Ha ypoene nasvikos:
MPAKTUYECKUMHU
HaBBIKaMU
UCCIIeIOBaHMUSI,
UCTIBITAHUS ¥ KOHTPOJIS
MaTepuasos;
odopmiteHus
KOHCTPYKTOPCKOH,
TEXHUUYECKOU u
TEXHOJOTHYECKON
JIOKyMEHTAIUU;
METOJIaMHU

MIPOBEACHUS
MeTaIOrpaPpUIECKUX
HCCIIEI0BAHUI
CTPYKTYpbl MaTepHajoB
u onpeeneHus
OCHOBHBIX ux
MEXaHUYECKUX
CBOICTB; OCHOBaMH
pacyeTa  mapameTpoB
MPOIIECCOB  00pPabOTKH




3arOTOBOK;  METOJaMH
HPOEKTHPOBAHUS
MPOIIECCOB  00pabOTKU
3ar0TOBOK

VK-1.2.  OcymectBasier
TIOUCK, KPUTUYCCKH
OIICHMBAET, 000011aeT,
CHUCTEMaTH3HPYET u
pamKHUpyeT
uHdopmaruto,
TpeOyeMyro ISl PEeIICHUS
MOCTaBJICHHOMW 3314

Ha ypoene snanuii:
3HaTh MEpONPHUATUS TI0
3hPeKTHBHOMY
HCIIOJIb30BaHUIO
MaTepuaos,
obecrieyeHuIo
BBICOKOA((EKTHBHOTO
(YHKIIMOHUPOBAHHS
TEXHOJIOTHYECKUX
MPOIIECCOB
MAaIIHHOCTPOUTEIBHBIX
MPOU3BOJICTB
Ha  yposne
YMets
Marepuabl,
0o0OpyIOBaHMsI  CPEJICTB
TEXHOJIOTHYECKOTO
OCHAIIICHHS u
aBTOMATH3AIMN ISt
peanu3anun
MPOU3BOJICTBEHHBIX u
TEXHOJIOTHYECKUX
MPOIIECCOB

Ha yposne nagvixos:
Hay4YHO-TEXHUYECKOH
HHpOpMAaIHeH,
OTEYECTBEHHOTO u
3apy0eXHOTO OmbITa B
obyactu pa3paboTky,
IKCIUTyaTalluy,
peopraHuzanuu
MAaIIMHOCTPOUTEIBEHBIX
IIPOU3BOJCTB

YMeHUt
BBIOHpATh

YK-1.3. PaccmaTtpuBaetr wu
npepnaraeT pauMoHabHble
BapuaHTbl pelueHus
NnocTaB/IEHHOM 3agaun,
NCNoJb3ys CUCTEMHbIN
noaxon, KPUTUYECKMU

OLUEHMBAET UX OOCTOUHCTBA
M HEONOCTAaTKMN

Ha ypoene 3nanuii:
3HATh
MAaITHHOCTPOUTEIBHOE
MPOU3BOJICTBO, ux
OCHOBHOE "
BCIIOMOTATEIbHOE
o0opynoBaHUeE,
KOMILJICKCHI,
MHCTPYMEHTAJIbHYIO
TEXHUKY,
TEXHOJIOTHYECKYFO
OCHACTKY, cpelcTBa
MPOEKTHPOBAHUS,
MEXaHH3alHH,
aBTOMATH3aIUH "
yIPaBJICHHS;

Ha  ypoene  ymenuii
yMeThb BBITIOJHSATD
MEpOTIPHSTHSL TI0 BEIOOPY




u 3¢ PeKTHBHOMY
HCTIOJIb30BAHUIO
MaTepHaoB,
o0opyToBaHHUS,
HHCTPYMEHTOB,
TEXHOJIOTHYECKON
OCHACTKU;

Ha yposne nagvixos:
CHOCOOHOCTHIO
pa3zpabaThIBaTh u
MPOCKTHPOBATH
COOTBETCTBYIOIIICE
o0opy1oBaHKE B
COOTBETCTBUU c
TpeOyeMOi TOYHOCTBIO U
YCIIOBHUSIMH DKCILTyaTalllu

OIIK — 8 Cnoocoben
y4acTBOBATh B
pazpaboTrke
00001IEHHBIX

BapUAHTOB penieHus

npo6isieM, CBSI3aHHBIX C
MalIMHOCTPOUTEIbHBIMU
POU3BOACTBAMH,
BbIOOpPE  ONTUMAJbHBIX
BapHAHTOB
IPOTrHO3UPYEMBIX
HOCJIEACTBUNA  pelIeHus
Ha OCHOBE UX aHaln3a

OIIK-8.1.
BAPUAHTHI peeHus
npoOJieM, CBSI3aHHBIX C
MallMHOCTPOUTEIbHBIMU
MMpon3BOACTBaAMU
BHIOOpPE  ONTHUMAIBHBIX
BapHaHTOB
MIPOTHO3UPYEMBIX
IIOCJIEACTBUM  pelIeHUs
Ha OCHOBE UX aHalln3a

3Haer

Ha yposne 3nanuii:
3HaTh CTPOEHUE
TBEPJIOTO Tea,
neheKThI
KPUCTAJUIMYECKOU
CTPYKTYPBI M UX POJIb B
(dbopmupoBaHun
CBOWICTB MaTEPUAJIOB;
Ha ypoene ymenuii:
yMETh [0 MAPKUPOBKE
MaTepuala OnpeaessiTh
COCTaB, HA3HAYCHUE
CILIaBa;

Ha yposne nasvikos:
HaBBIKaMU BbIOOpA
paIMOHAIBLHOTO
MaTepuaia u crocobda
MOJTYYCHHUS U
00pabOTKH 3arOTOBOK,
UCXOJIS U3 3a/IaHHBIX
9KCIUTYaTallMOHHBIX
TpeOOBaHUI K JIeTaly,
obecrieunBast HanboIee
OJaronpusITHBIC
yCIIoBHsI pabOTHI
MaTepHaJIOB B
AKCILTyaTUPYEMBIX
KOHCTPYKIIHSAX;

OIIK-8.2. VYwuactByer B
BBIOOpE ONTUMAaJIbHBIX
BapUaHTOB
IIPOTHO3UPYEMBIX
MOCJIEACTBUA  pEeLIEHUs
Ha OCHOBE X aHaIM3a

Ha ypoene 3nanuii:
3HATh OCHOBHI TCOPHH
(ha30BbIX paBHOBECHIA,
MO3BOJISIOILIECH
OTIPEICTISATh U U3MEHSTH
(hazoBoe cocTosTHUE
CUCTEMBI B
3aBHCHMOCTH OT




BHELIHUX NIapaMETpPOB;
Ha yposne  ymenuii:
yMETh c
HCIIOJIb30BaHNUEM
npubopoB
CaMOCTOSITENTEHO
OIIpEeAEIIATh
MEeXaHUYEeCKHe
CBOMCTBA MaTe€pHUaoB;
BBIOMPATh MApKy
MaTepuaia, UCX0Is U3
Ha3HA4YeHUs JIeTalH;
IIPOEKTUPOBATH
MIPOLIECCHI
TEPMHUYECKON, XUMHUKO-
TEPMHUYECKOU U IPYTHUX
BUJIOB YIIPOYHSIOIIEH
00paboTKy;

Ha yposne nasvixos:

METOo aMH OIICHKH
CBOMCTB
KOHCTPYKIIMOHHBIX
MaTepHuaioB

OlK-8.3. Bnapeet
HaBblkaMM  pa3paboTKu
0600L1EeHHbIX BapMaHTOB
pelweHus npobnaem,
CBsI3aHHbIX d
MaLUNMHOCTPOUTENIbHbIMU
NPOM3BO/CTBAMMU,

Ha yposne 3unanuii:
3HaTh OCHOBEI
3JIEKTPOHHOU
CTPYKTYPBI TBEPIBIX
TEJI, TO3BOJISIONICH
0OBICHUTH KOMIIJIEKC
3JIEKTPUYECKUX CBOWCTB
METAJIJIOB,

MOy TIPOBOTHUKOB U
JTUDJICKTPUKOB M
pa3pabaTbiBaTh METO/IbI
YIPaBICHUS UMH

Ha ypoene ymenuii:
yMeTh pa3pabaThiBaTh
TEXHOJIOTHIO U
IIPOBOJIMTH pacueT
MapaMeTpoB MPOIIECCOB
00paboTKu neranei

Ha yposne naswvixos:
MeTrogamMu  00paboOTKH
pe3yJIbTaTOB
M3MEpEeHUit; criocodaMu
nmoxdopa MaTepuaioB
JUIS TIPOCKTHPYEMBIX
JieTaeu

2. Mecto qpucuuninuel B ctpykrype OITOII




JMucuumuna Bb1.JI(M).b.12 «MarepuaiioBenenue) peaauzyercsi B paMKax
oOs3aTenbHON YacT bioka 1 «/lucummmnael (MOyJIs1)» MpOorpaMMbl OakaiaBpHuara.

JlucrumuirHa penoaeTcess 00yJarmuMest o ouHoi popme oOydeHus — B 3-
M CEeMeCTpe, 1o 3a04HOM (hopme — B 4 cemecTpe.

JMucuumiuna «MarepualioBeIcHUE» SIBISICTCSI  MPOMEXKYTOUHBIM — 3TArioM
dbopmupoBanus kommerennuit YK-1, OITK-8 B mpouecce ocBoenus OITOII.

Hucuumnmaa «MarepuaaoBeJEHUE» OCHOBBIBAETCS HA 3HAHUAX, YMEHUSIX W
HaBbIKaX, MPUOOPETEHHBIX TMPU H3YUYCHUH JUCHUIUIUH: OCHOBBI OUOIUOTEYHO-
oubnuorpaduyeckux 3HaHuii, HauepraTenbHas reoMeTpusi U MHXKEHEpHas rpaduka,
Teopernyeckas mexanuka, ConpoTuBieHrue MatepuanoB, OOIas ANEKTPOTEXHUKA U
AIEKTPOHUKA, W SIBIISIETCS MPEAUIECTBYIOMICH ISl M3Y4YEHUs] AUCUUILIMH: Teopus
MEXaHU3MOB U MailinH, OCHOBBI HaAyYHBIX UCCJIEAOBaHUM, /leTany MaliuH U OCHOBBI
KOHCTpyupoBaHus, IIpoexkTHass  gearenbHOCTh, ['OcynapcTBeHHass  HUTOroBas
aTrTecTalys: IOATOTOBKA K CJad4e M cAad4a TOCYJapCTBEHHOIO JK3aMEHa,
['ocynapcTBeHHass MTOroBas aTTECTAlMsl: BBINOJHEHHE, NMOATOTOBKA K IPOLEAYpE
3aIUTHI U 3allIUTa BBIMTYCKHON KBaTU(DUKAIIMOHHOW PaOOTHI.

®opMOil MPOMEKYTOUHOM aTTECTAUU 3HAHUKA O00y4daeMbIX MO OYHOM (opme
oOy4deHHs SIBISIETCS 3a4eT B 3-M CeMecTpe, Mo 3a04HOM GopMme 3aueT B 4 cemecTpe.

3. O0beM TUCHUTILIHHBI
OO0masi TPyJA0EMKOCTh JUCIMIUIMHBI COCTABIISIET 2 3a4€THBIX EMWHUIIBL (72

AKAACMHUYCCKHUX tlaca), B TOM HHCJIC
o4yHaa popma o0byyeHus:

Cemectp 3
JIEKIUHU 16
71ab0paTOPHEIEC 3aHATHUS -
CEMHUHAPbI M TPAKTUYCCKHIE 3aHITHSI 16

KOHTPOJIb: KOHTaKTHasl paboTa -

KOHTPOJIb: CAMOCTOATCIIbHAA pa6 oTa -

pacueTHo-rpaduueckue paboThl, KypcoBble pabOThI (IIPOEKTHI): KOHTAKTHAasi paboTa -

pacueTHo-rpaduueckue paboThl, KypCOBBIE paOOTHI (POEKTHI): CAMOCTOATEIbHAsI paboTa -

KOHCYJIbTaIlH1 -
Konmaxmmnas paboma 32
CamocmosmenvHas paboma 40

Bua npomexxyTouHoit arrectanuu ((opMa KOHTPOJIs): 3a4eT

3a04Has popMa obyyeHuUs:

Cemectp

JICKITUHU

SN SN AN

na6opaTopHHe 3aHATHUA

CCMUHAPLI U MPAKTHYCCKUC 3aHATUA -

KOHTPOJIb: KOHTAKTHAasA pa60Ta

KOHTPOJIb: CaMOCTOSITEIbHASL padoTa

pacueTHo-rpaduueckue paboThl, KYpCOBBIE paOOTHI (POSKTHI): KOHTAKTHAs paboTa

pacdeTHO-Tpaduieckrue paboThl, KypCOBbIE paOOTHI (IPOSKTHI): CAMOCTOSITENIbHAsI paboTa -

KOHCYJbTAalluN -

Konmaxmnas paboma 8




| CamocmosmenvHas paboma

Bun npomexxytouHnoit atrectanuu (popMa KOHTPOJIS): 3a4eT

4. Coaep:xanue TUCHUILINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jaesiam)

OuHasa popma 0byyeHus

Tema (pazmen)

KonnuectBo yacoB

KOHTaKTHasi pabora

JIEKITA

J1a00paTOPHEI
© 3aHSATHS

CeMHHAphI U
TIPaKTHYECKUE
3aHATHS

CaMOCTOSITEITh
Has paboTa

Kon
HWHJIUKATOpa
JIOCTHIKEHH I

KOMIIETCHITUH

1. Ctpoenue u cBOMCTBa
MaTepUasoB

VK-1.1,
VK-1.2,
VK-1.3,

OITK-8.1,

OITK-8.2,
OITK-8.3

2.CmuiaBel MeTauIoOB. JlnarpaMmsl
COCTOAHUA

VYK-1.1,
VYK-1.2,
VK-1.3,
OIIK-8.1,
OIIK-8.2,
OIIK-8.3

3. CitaBbI CUCTEMBI KEJIE30-
YIIIEPOI.

VYK-1.1,
VYK-1.2,
VK-1.3,
OIIK-8.1,
OIIK-8.2,
OIIK-8.3

4. OCHOBBI TEPMHUECKOH
00paboTKH.

VYK-1.1,
VYK-1.2,
VK-1.3,
OIIK-8.1,
OIIK-8.2,
OIIK-8.3

5. CitaBbI IIBETHBIX METAJIJIOB

VYK-1.1,
YK-1.2,
VK-1.3,
OIIK-8.1,
OIIK-8.2,
OIIK-8.3

6. Hemerannuueckue u
KOMITO3UIIUOHHBIC MaTCpHabl

VK-1.1,
VK-1.2,
VK-1.3,
OIIK-8.1,
OIIK-8.2,
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OIIK-8.3

Koncynpranun

KonTpons (3auer)

VK-1.1,

VK-1.2,

VYK-1.3,
OIIK-8.1,
OIIK-8.2,
OIIK-8.3

UToro

32

40

3aouHast ¢opma o6yuerus

KonnuectBo yacos

KOHTaKTHas paboTa

Tema (pa3aen)

JICKITH

J1a00paTOPHBI
© 3aHATHS

CEMUHAPBI U
MPAKTAYCCKUC
3aHATHA

CaMOCTOSTENb
Has pabota

Kon
HWHIUKaTOpa
JIOCTYKCHHH

KOMITETEHIIHI

1. CtpoeHue u cBoicTBa
MaTepHaioB

10

YK-1.1,
VYK-1.2,
VYK-1.3,
OIIK-8.1,
OIIK-8.2,
OIIK-8.3

2.CrutaBbl MeTAJUIOB. JlMarpaMmbl
COCTOSTHHS

10

VK-1.1,
VK-1.2,
VK-1.3,
OITK-8.1,
OITK-8.2,
OIIK-8.3

3. CrutaBbl CUCTEMBI XKEJIE30-
yTIepO/I.

10

VK-1.1,
VK-1.2,
VK-1.3,
OITK-8.1,
OITK-8.2,
OIIK-8.3

4. OCHOBBI TEPMHUYECKOI
00paboTKH.

10

VK-1.1,
VK-1.2,
VK-1.3,
OITK-8.1,
OITK-8.2,
OIIK-8.3
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5. CnaBbl IOBCTHBIX MCTAJIJIOB

10

YK-1.1,
VYK-1.2,
VYK-1.3,
OIIK-8.1,
OIIK-8.2,
OIIK-8.3

6. Hemeramumnueckue u
KOMIIO3UITHOHHBIC MAaTEPHAIIBI

10

VYK-1.1,
VYK-1.2,
VYK-1.3,
OIIK-8.1,
OIIK-8.2,
OIIK-8.3

Koncynpranun

Kontposs (3auer)

YK-1.1,

YK-1.2,

VYK-1.3,
OIIK-8.1,
OIIK-8.2,
OIIK-8.3

UToro

60
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5. OoOpa3oBaTe/ibHbIE
AUCHUNITIHHBI

Meronuka TpenojaBaHus JUCIUIUIMHBI W peau3amusl KOMIIETEHTHOCTHOTO
MOJIX0/Ia B M3JIOKEHUU M BOCTIPUATHH MaTepuasa MpeaycMaTpUBaeT UCIIOIh30BaHUE
cienyronmmx (GopM TPOBENECHUS TPYIIOBBIX, WHIWBUIYAIbHBIX, ayJAUTOPHBIX
3aHSATHH B COYETAaHWHW C BHEAYJUTOPHOH paboTOi ¢ 1eiabio (OPMHPOBAHUS U
pa3BUTHS MPOHECCHOHATBHBIX HAaBBIKOB 00YYarONTUXCSI:

- JlenoBast u/unu ponesas urpa ([AN);

[lon pmenoBol Wrpod TMOHWUMAETCS COBMECTHAsl JESATENBHOCTh TPYTIIIBI
o0yJarommxcs M MeAarorndeckoro pabOTHHUKA MO YIIPABJICHUEM I1earOrmuecKoro
pabOTHUKA C IIEJIBIO PEIIeHUs YYEOHBIX M MPO(ECCHOHATIBHO - OPHUEHTHPOBAHHBIX
3alad  MyTeM WIrPOBOTO MOJEIUPOBAHUS pEabHOW MPOOJIEMHON CHUTyaIlHH.
[To3BonsieT  olleHWBATH yYMEHHWE  AaHANM3UPOBATH W peniaTh  TUIUYHBIC
po¢eCCHOHAIILHBIC 3a/1a4H.

TE€XHOJIOIrid, MNPUMCHACMbLIC IIPpH OCBOCHHU

6. IIlpakTyeckas MOArOTOBKA

[TpakTrueckass OATOTOBKA PEANM3yeTCs] MyTeM MPOBEACHHS MPAKTUYCCKUX
3aHITHH, TIPEIYCMATPUBAIOIINX YYaCTHE OOYYarONIUXCs B BBITIOJHEHUH OTIEIBHBIX
AJIEMEHTOB pPaboT, CBSI3aHHBIX C Oyaymied npodeccuoHaIbHON AESTEIBLHOCTHIO.
OO0beMm 3aHATHI B (hOPME TPAKTUICCKON MOJATOTOBKH COCTABISCT 4 4dac. (110 OYHOM
dbopme oOyueHnus ), 4 gac. (1mo 3aouHoi popmMe 00yUeHHS)

OyHas dopmMa obyyeHUs

Komuu Dobra Kon nnaukaropa
Bun 3amsaTus Tema 3amsaTus €CTBO p JIOCTHKEHHH
4acoB TTPOBE/ICHEIA KOMIIETEHIIAN
[IpakTHUec HNupusuayans | YK-1.1, VK-1.2,
Koe Has u | YK-1.3, OIIK-8.1,
OIIK-8.2, OIIK-8.3
sajaHue JlmarpamMma  COCTOSIHUS ) TpyIIIIOBast )
cucremsl "Fe - C" KOMaH/IHasI
pabora,
00CYXICHUE
[IpakTHUec JlenoBas urpa: | YK-1.1, YK-1.2,
Koe Pacmudposka | YK-1.3, OIIK-8.1,
ir | OIIK-8.2, OIIK-8.3
sajaHue MapoK CTaJIed
Crann u YyT'yHBIL. " 9yI'yHOB.
Knaccudukarms " 2 NupuBuayanb
MapKUpPOBKa Has "
TpyIIImoBasa
KOMaHIHad
paboTa
3ao4yHasa ¢opma 0byyeHus
Komna Bopma Ko unaukaropa
Bup 3ansTus Tema 3anaTus €CTBO P JIOCTHIKEHUI
MIPOBEACHUS
qacoB KOMIICTCHIITN N
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O6cyxgenue, | YK-1.1, VK-1.2,
Hpaxriec JHuarpamma COCTOSTHUS namenyanshas | Y K-1.3, OIK-8.1,
Koe cucrembl "Fe - C" 2 pabota OIIK-8.2,
3ajaHuel OIK-8 3
JemoBas urpa: | YK-1.1, YK-1.2,
Pacmupposka | YK-1.3, OIIK-8.1,
Mapok craseii | OIIK-8.2,
ITpakTH4eC | Cramu u qyTYHBL U YyTyHOB. OIlK-8.3
Koe Knaccudukanus u 2 NHpuBHuyanb
3alague 2 | MapKMpoBKa Hadg u
IrpyImIoBas
KOMaH/IHasd
pabota

7. YdeOHO-MeTOAMYECKOEe oO0ecledyeHHe CaMOCTOATEJIbHOM PadoThbl
CTY/ICHTOB

CamocrosiTenbHas paboTa CTyACHTOB IMPEAYyCMOTpPeHa Y4eOHbIM IUTAHOM IO
mucuuiiiuHe B o0beMe 40 yacoB 1o o4yHO# popme oO0yueHust, 60 yacoB 1o 3a0YHOU
¢opme oOyuenusa. CamocTosiTenpHas padoTa peanusyercs B paMKax IMPOrpaMMbI
OCBOEHUS IUCLUUIUIMHBI B CIEAYOMUX (popmax:

- MpopabOTKa TEMATUKH CAMOCTOSITEILHOM PaOOTHI;

- HanrcaHue pedepara;

- BBIIIOJIHEHUE MHIUBUAYaIbHBIX 33JIaHUI;

- IOJATrOTOBKA K C/Iaye 3a4yeTa.

B pamkax ydyeOHOro Kypca MpeaycMaTpUBarOTCs BCTPEUH C MPEACTABUTEISIMU
IPO(HIBHBIX MPEIIPHUITHIA.

CamocrosiTenbHass paboTa NPOBOAUTCS C IENbIO: CHCTEMaTH3alud MU
3aKpEIJICHUs TMOJYYEHHBIX TEOPETUYECKUX 3HAHUW U MPAKTUUYECKUX YMEHUU
oOydJaromuxcs; yriayOJeHUuss U pACIIMPEHUS TEOPETHUECKUX 3HAHUW CTYJEHTOB;
(GopMUpPOBaHHS YMEHHUI MCIONb30BaTh HOPMATHBHYIO, IPaBOBYIO, CIIPABOYHYIO
JOKYMEHTAIMIO, YUEOHYIO U CIIELUAIbHYIO JIUTEPATYpy; Pa3BUTHs MO3HABATEIbHBIX
CHOCOOHOCTEM M aKTHUBHOCTHM  OOy4aroluXcs: TBOPYECKOM  MHUIIMATUBBI,
CaMOCTOSITENIBHOCTH,  OTBETCTBEHHOCTH,  OPraHM30BaHHOCTH;  (OPMHUpPOBAHUE
CaMOCTOSITEIILHOCTH MBILLIJIEHUS, CHOCOOHOCTEM K CaMOpa3BUTHIO,
COBEpIICHCTBOBAHUIO M CaMOOpraHu3anuy; (OpMUPOBAHUA TPOHECCHOHATBHBIX
KOMITETEHLIU; Pa3BUTHIO UCCIIEN0BATENBCKUX YMEHUIN CTYIE€HTOB.

®opmbl U BHIBI CAMOCTOSITENIFHOM pabOTHI CTYACHTOB: YTEHHE OCHOBHOW H
JOTOJTHUTENBHOW JINTEPaTypbl — CaMOCTOATEIbHOE W3YYEHHUE Marepuana 1o
PEKOMEHyEeMbIM JINTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOJIMOTEUHBIM KaTaJIOrOM,
CaMOCTOATENbHBIN 1MOAOOP HEOOXOAMMOW JHMTEepaTypbl; pabdoTa CcO CIOBAapeM,
CIPAaBOYHUKOM; IOUCK HeoOxoaumon wuHpopmanuu B cetu  HHTepHeT;
KOHCIIEKTUPOBAHUE HCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTABIICHUE
AHHOTALMM K IIPOYMTAHHBIM JINTEPATyPHBIM MCTOYHHUKAM; COCTABJICHHUE PELICH3UN U
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OT3bIBOB Ha NPOYMTAHHBIM MaTepHuall; CoCTaBlieHHe 0030pa MyOJIMKAlUiA M0 TEeME;
COCTaBJCHHE M  pa3paboTKa TEPMUHOJOTUYECKOTO  CIIOBaps;  COCTaBJICHUE
XPOHOJIOTHYECKOW TaOMUIlbl; cocTaBieHue Oubmuorpadun (Oubmmorpaduaeckoit
KApTOTEKM); MOArOTOBKA K PA3JIMYHBIM (QopMaM TEKyIIed W MPOMEXYTOUHOU
arrecTali (K TECTUPOBAHMIO, KOHTPOJBHOM padoTe, 3a4eTy); BBINOJIHEHUE
JOMAIIHUX KOHTPOJIbHBIX padoOT; CaMOCTOSITENHHOE BBINOJIHEHHE MPAKTUUYECKUX
3aJlaHui PenpOAYKTUBHOTO THUMA (OTBETHI HAa BOIPOCHI, 3a/1a4, TECThI; BBIIIOJHEHUE
TBOPUYECKUX 3a/IaHUM).

TexHOo0THsl OpraHU3alMKi CAMOCTOSTENHHOU PA00ThI 00YUYaIOIIUXCS BKIIOYAET
UCIIOJIb30BaHUE  HH(DOPMAIMOHHBIX U  MaTepUAbHO-TEXHUYECKUX  PECypCoB
00pa30BaTEIBLHOTO YUPEKACHUS: OMOIMOTEKY C YUTAIBHBIM 3aJI0M, KOMITBIOTEPHbIE
KJacChl € BO3MOXXHOCTbIO pa®oThl B WHTepHer; ayautopuu (Kjaccel) Aist
KOHCYJIbTALIMOHHOM J1E€STEIbHOCTH.

Ilepen BbIMmoOaHEHHEM OOYYAIOIIMMUCS BHEAYAUTOPHOW CAMOCTOSITEIBHOM
paboThl IpenojaBaTeiab MPOBOJUT KOHCYJIBTHPOBAHUE I10 BBINOJHEHHUIO 33JIaHUs,
KOTOpPBIM BKJIIOYAaeT Uedb 3aJaHus, €ro COJAEp>KaHHs, CPOKU BBINOJHEHUS,
OpPUEHTUPOBOYHBII 00beM pabOThI, OCHOBHBbIE TPEOOBAHMS K pe3yjbTaTaM paloThl,
KpUTEpPUH OLEHKU. Bo Bpems BBINOJHEHUS OOYYaloMMUCS BHEAYIUTOPHOU
CaMOCTOATENBHON PabOThl U MPU HEOOXOAUMOCTH MPENoAaBaTedb MOKET IPOBOIUTH
WHIUBUyaJIbHbIE U TPYNIOBbIE KOHCYJIbTAIINH.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBISATHCS HWHAUBUAYAIBHO WIH
rpynnamMu o0ydaroImuxcs B 3aBUCUMOCTH OT II€JIM, 00beMa, KOHKPETHOW TeMaTHUKU
CaMOCTOSITENIbHOU pabOThl, YPOBHSI CJIOKHOCTH, YPOBHSI YMEHUHN 00yUaroOUXCs.

KonTtpons  camocrosiTenbHOM ~— pabOTBl  CTYJIEHTOB  IpelycMaTpUBaeT:
COOTHECEHHUE COJIEP KaHUs KOHTPOJIS C IeIIMU 00y4eHHS; 0ObEKTUBHOCTh KOHTPOJIS;
BAJIMAHOCTh KOHTPOJS (COOTBETCTBHE NPEABABISEMBIX 3aJaHUd TOMY, 4YTO
OpeanoyaraeTcs MpoBEpUTh); AudepeHranuo  KOHTPOIbHO-U3MEPUTEIbHBIX

MaTepHaJIOB.
@opMbl  KOHTPOJISI CAMOCTOSITEIbHOM  pabOThI: MPOCMOTP U  MPOBEpKa
BBITIOJTHEHUST ~ CAMOCTOSITENIbHOW ~ paboThl  MpernojaBaTeleM;  OpraHHU3alus

CaMOITPOBECPKH, B3aMMOIIPOBCPKHU BBLIIIOJHCHHOI'O 3aJlaHHA B TI'PYIIIIC, O6CY}KI[€HI/I€
PE3YJIbTATOB BBINIOJIHCHHOM pa6OTBI Ha 3aHATHH; IIPOBCACHUC ITMCbMCHHOT'O OIIpOCa;
IMPOBCACHUC YCTHOI'O OIIpOoCa, OpraHu3anud W IMPOBCACHUC HWHAWBUAYAJIBHOT'O
CO6€C€IIOB3HI/ISI; opraHu3anu:a 1 IMpoOBCACHHUC CO66CCI[OBaHI/IH C rpynnoﬁ.

Ne

u/ Bua yueOHo-MeTOAM4eCKOro odecneyeHust

1 KonTponbHble 3a1anust (BapuaHThI).

2 TecToBbIE 3ajaHUS.

3. Bormnpocs! 1y1st caMOKOHTPOIIS 3HAHUH.

4 TeMbI DOKIIaI0B.

5 3ananus A7 TOATOTOBKU K MMPOMEXKYTOYHOMN aTTeCTAIUH 110 JUCIUTUIINHE
' (Bompock! k 3auery)
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8. ®oHa OULEHOYHBIX CPEACTB /ISl NMPOBEACHUS TEKYIIero KOHTPOJS
yCIeBAeMOCTH, IPOMEKYTOYHOM aTTECTAIUM 10 UTOTAaM OCBOEHHS TUCIHUILINHBI

8.1. ITacopTt ¢doHIa OLIEHOYHBIX CPEICTB

KonTponupyemslie
pa3znensl (TeMBbI)
JIICIUIIIAHBI

Kox n HaumeHoBaHue
KOMIIETEHIIHHI

Munukatop JO0CTHKEHUS
KOMITIETEHIINHA

HanmenoBanmne
OIIEHOYHOI'0
cpencTBa

Crpoenue u
CBOICTBA
MaTepuasoB

YK-1. CriocobOeH
OCYILECTBIISTh TIOHCK,
KPUTUYECKUN aHAIU3 U
CUHTE3 WHPOPMAIUH,
MPUMEHATE  CHUCTEMHBIN
MOJIXOA NS PEIIeHHS
MIOCTaBJIEHHBIX 3aj[a4

OIIK - 8 Cnocoben
y4acTBOBATh B
pazpaboTke 00OOIMICHHBIX
BAapHWaHTOB pemcHuA
npo0yieM, CBSI3aHHBIX C
MAaIIMHOCTPOUTETHHBIMA
MPOU3BOICTBAMH, BEIOOpE
OINITUMAJIbHBIX BapUaHTOB
MIPOTHO3UPYEMBIX
MOCJIEICTBUM pENIEHUs Ha
OCHOBE HX aHaJH3a

VK-1.1.  Anamusupyet
3ajauy, BBIICHSAS  ce
0a30BbIE COCTABJISIONINE
YK-1.2. Ocymectusier
TIOWCK, KPHUTUYIECKU
OIlcHMBAaEeT, 0000IIaer,
CHCTEMATU3UPYET u
pamKHUpyeT
nH(OpMaIHio,
TpeOyeMyto JUTSE
pCIICHUST TTOCTABICHHOM
3a71a49u

VYK-1.3. PaccmatpuBaer
1% mpeiaracT
palroHaNbHbIC
BapUaHTHI peleHus
MOCTAaBJICHHON  3a/1a4H,
UCTIONB3YSl  CHCTEMHBIH
MOJXO/I, KPUTHICCKU
OIICHUBAET 1704
JIOCTOMHCTBA u
HEJIOCTaTKH

OIIK-8.1. 3Haer
BapUaHTHI penieHus
mpoOJieM, CBS3aHHBIX C
MalIMHOCTPOUTEIbHBIMU
MPOU3BOJICTBAMU
OIIK-8.2. VYwuactByeT B
BBIOOpE  ONTHMAaJbHBIX
BapUAHTOB
MPOTHO3UPYEMBIX
MOCIEICTBUA  pEIICHUS
Ha OCHOBE X aHaJIn3a
OIIK-8.3. Bnaneer
HaBBIKAMH  pa3pabOTKH
00001IEHHBIX
BapUAHTOB pericHus
mpo0yieM, CBSI3aHHBIX C
MalIMHOCTPOUTEIHHBIMH
MPOU3BOJICTBAMHU,
BBIOOpPE  ONTHMAIIBHBIX
BapHUaHTOB
MPOTHO3UPYEMBIX
MOCJICJICTBUN  PEIICHHUS
Ha OCHOBE WX aHaIIN3a

WHIUBHy aTbHBIC
KOHTPOJIbHBIC
paboThI;

pedepar; yCcTHBIN
or1poc,
co0ecel0BaHUE;
TecT, 3a4eT.

Cn1aBel METAJLIOB.
Jnarpammsbl

VK-1. Crocoben
OCYIIECTBIISITh MTOMCK,
KPDUTHYCCKUN aHAIM3 |

VK-1.1.  Amammsupyer
3aja4uy, BBIOCHSAS €€
0a30BbIE€ COCTABIIAIOIIHE

WHIWBHUYaJIbHBIC
KOHTPOJIbHBIC
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COCTOSAHUA CHHTE3 undopmanuu, | YK-1.2.  OcymectBiser | paboThI;
MPUMEHATh  CUCTEMHBIHA | MOWCK, KPUTHYCCKH | pehepaT; yCTHBIMH
MOAXOA JUIA  pCIICHUsS | OIeHMBaeT, 0000maer, ompoc,
IIOCTABJICHHBIX 3aJa4 ;z;":r;;:;ﬂpyeT )41 CO6CCC,Z[OB3HI/IC;

HHGOpMALIIO, TECT, 3a4eT.
OIIK - 8 Cnocoben | TpeOyeMyro JUTSE
y4acTBOBATh B | peIlICeHUs TOCTaBJICHHOM
pa3paboTke OOOOIICHHBIX | 3a/1a4H
BAPHUAHTOB pemenns | YK-1.3. PaccmatpuBaer
npo0JieM, CBSI3aHHBIX C | U npeaiaraet
MaIlTUHOCTPOUTEIBHBIMHA | PaIliOHAIBHBIC
MIPOU3BOJICTBAMH, BEIOOpE | BapHAHTHI pemreHus
OINITUMAJIbHBIX BapUaHTOB MOCTaBJICHHOM 3aJga4u,
MIPOTHO3UPYEMBIX UCTOJNB3Ys]  CUCTEMHBIH
MTOCJIEICTBU PENICHUs Ha | ITOAXO], KPUTHYECKH
OCHOBE HX aHaJH3a OIICHHUBAET ux
JOCTOMHCTBA u
HEIOCTATKH
OIIK-8.1. 3Haer
BapUaHTHI penieHus
mpoOJieM, CBS3aHHBIX C
MalIMHOCTPOUTEIbHBIMU
MPOU3BOJICTBAMU
OIIK-8.2. VYwuyacTByeT B
BBIOOpE  ONTHUMAIIBHBIX
BapUAHTOB
MPOTHO3UPYEMBIX
MOCIHEICTBUA  pelleHUs
Ha OCHOBE X aHaJIn3a
OIIK-8.3. Bnaneer
HaBBIKAMH  Pa3padOTKH
0000TIEHHBIX
BAapHUaHTOB pemeHu-d
mpo0iieM, CBSI3aHHBIX C
MalIMHOCTPOUTEITHFHBIMH
IMPOMU3BOJACTBAMHU,
BBIOOpPE  ONTHMAJIBHBIX
BapHaHTOB
IIPOTHO3UPYEMBIX
MOCJIEICTBUA  PELICHUS
Ha OCHOBE WX aHallnu3a

CIiiaBbl CHCTEMBI VK-1. CnocoGen | VK-1.1.  Anamusupyer | HHIUBUAYaTbHBIC

JKEJIEe30-yIJIepPO. OCYIICCTBIIATH IMOUCK, | 3aJaydy, BBIACTIAA c€c KOHTPOJILHBIE
KPUTHYCCKUN aHamu3 | | 0a30BbIC COCTABIISIONINC paboTEL;
CUHTE3 uapopmaryy, | YK-1.2. Ocymecrsiser pedepar; ycTHbI
IIPUMCHSATDH CUCTEMHBIN | ITOUCK, KpgTngeCKH OHpOC,
NOAXON  JAJsl  pelleHHs | OLEHHBaeT, 0000ImaeTr
ITOCTABIICHHBIX 3a§[aq CI/ICTCMaTI/I;I/IpyeT 1/; cobecentoBaHue;

pAHKHPYET TECT, 3a4eT.
UHPOpMAaIHIO,
OIIK - 8 Cnocoben | TpeOyeMyro JUTSE
y4acTBOBAThH B | pemIeHus] MOCTaBJICHHOM
pa3paboTke 00OOIICHHBIX | 3aAauu
BAPUAHTOB pemenus | YK-1.3. PaccmatpuBaer
mpo0JieM, CBSI3aHHBIX C | U rpeJyIaraet
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MaIlUHOCTPOUTEIILHBIMHU
POM3BOACTBAMH, BBIOOpE
ONTUMAJbHBIX BAPHAHTOB
IIPOTHO3UPYEMBIX
MOCJIECTBUIN PEIIEHUS Ha
OCHOBE UX aHaJIU3a

panuoHaIbHbIE
BApUAHTHI peLeHus
IIOCTaBJICHHOM  3aJadym,
WCTIONB3Ysl  CUCTEMHBIN
MOJIXO/I, KPUTUYECKU
OILICHUBACT 150.
JIOCTOMHCTBA u
HEJIOCTAaTKU

OIIK-8.1. 3Haer
BapUAHTHI perieHus

npobieM, CBSI3aHHBIX C
MAaIIMHOCTPOUTEITbHBIMU
MPOU3BOICTBAMU
OIIK-8.2. VYuyactByeT B
BBIOOpE  ONTHUMAaJBHBIX
BapHaHTOB
MPOTHO3UPYEMBIX
MOCJICACTBUI  pPELICHUS
Ha OCHOBE HX aHAJHM3a

OIIK-8.3. Baaneer
HaBBIKAMH  Pa3pa0OTKH
0000IIEHHBIX

BapI/IaHTOB pemeHI/m

npobieM, CBSI3aHHBIX C
MAaIIMHOCTPOUTEITbHBIMU
HPOHU3BOACTBAMH,
BEIOOpE  ONTHMaJbHBIX
BapHaHTOB
HPOTHO3UPYEMBIX
MOCJHEACTBUNA  PELICHUS
Ha OCHOBE MX aHaJIN3a

OcHOBBI VYK-1. CnocobGen | YK-1.1.  Anamusupyer | ”HAUBUIYaIbHbIC
TepMI/I‘IeCKOI\/JI OCYILIECTBJIATH IIOUCK, | 3aJaydy, BBIACIIAA € KOHTPOJILHBIE
06paboTKH. KPUTHYECKUI aHanu3 U | 0a30BbIC COCTABISIOLINE paboTHI;
CUHTE3 HH(l)opMauI/H/IV, VYK-1.2. OcymectBuser pedepar; yCTHBIH
IIPUMEHSTh  CHCTEMHBIH | IIOHCK, Kpngéqecm/I orpoc,
MOJXOA AN pPEUIeHHs | OIleHWBaeT, 00oO0maeT
MOCTaBJIEHHBIX 3a§aq CI/ICTeMaTI/I;I/IpyeT 1/; cobecenoBaHue;
pARKHpYET TECT, 3a4eT.
nH(OpMaIHio,
OIIK - 8 CnocobeH | TpeOyeMyro JUTSE
y4acTBOBATh B | pelIeHUs] MOCTaBICHHON
pa3paboTke OOOOIICHHBIX | 3aIadu
BAPHUAHTOB pemenns | YK-1.3. PaccmatpuBaer
mpo0yieM, CBS3aHHBIX C | U npeaiaraet
MAIIUHOCTPOUTENbHBIMU | palMOHAJIbHbIC
MIPOM3BOJICTBAMH, BHIOOPE | BapHAHTHI peeHus
ONTHMAJBHBIX BapHaHTOB | TOCTABJICHHON  3adauyH,
MIPOTHO3UPYEMBIX UCIIONIB3YSl  CHCTEMHBIH
MIOCJIEACTBUN PELICHHS Ha | HOAXO, KPUTHYIECKU
OCHOBE HX aHalln3a OIICHHUBAET ux
JIOCTOMHCTBA u
HEIOCTaTKH
OIIK-8.1. 3Haer
BapUAHTEI peLeHus
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npobieM, CBSI3aHHBIX C
MAaIIMHOCTPOUTEITbHBIMU
IPOM3BOACTBAMH
OIIK-8.2. VYwyactByeT B
BBIOOpE  ONTHMAJIBHBIX
BapUaHTOB
MPOTHO3UPYEMBIX
MOCTIEACTBUH  peUICHUS
Ha OCHOBE UX aHaJM3a

OIIK-8.3. Brnageer
HaBBIKAMH  pa3paboTKH
00001IeHHBIX

BapUaHTOB peueHus

npo0JieM, CBSI3aHHBIX C
MaIIMHOCTPOUTEILHBIMU
MTPOM3BOJICTBAMH,
BBIOOpPE  ONTHMAJIbHBIX
BapHaHTOB
MPOTHO3UPYEMBIX
MOCIEICTBUA  pelleHUs
Ha OCHOBE MX aHAJIN3a

CIu1aBbI [IBETHBIX
METAILIOB

VK-1. Cnocoben
OCYILECTBIIATh TIOWCK,
KPUTUYECKUI aHaIU3 U
CUHTE3 WHPOPMAITUH,
MPUMEHSTh  CHCTEMHBIN
MOAXOA ANl pelleHHs
MOCTABJICHHBIX 3a]1a4

OIIK - 8 Cnocoben
y4acTBOBATh B
pazpaboTke 000OIIEHHBIX
BapHaHTOB peleHus
npo0yieM, CBSI3aHHBIX C
MAaITHHOCTPOUTEIBHBIMU
MMPOU3BOICTBAMH, BEIOOpE
ONTUMAIIBHBIX BapUaHTOB
POTHO3UPYEMBIX
MOCTICICTBU pElICHUs Ha
OCHOBE HX aHaJH3a

VK-1.1.  Anamusupyert
3amady, BBIIENSAS — ee
0a30BbIC COCTABJISAIONTIE

VK-1.2. OcymectBuser

TOUCK, KPHUTUYICCKU
OlLlEHUBAeT, 00001IaeT,
CHCTEMaTU3UPYET u
pamKUpyeT
WH(pOpPMAITHIO,
TpeOyemyro JUTSE

peLIEHHs] TOCTaBJICHHON
3a1auun
VK-1.3. PaccmarpuBaer

u npeasaraet
paluoHaNbHbIE
BapHAHTEI pereHus
MOCTABJICHHON  3a/1a4H,
HCIIONIb3YsI ~ CHCTEMHBIHN
MTOAX O, KPUTHYECKU
OIICHUBAET ux
JIOCTOMHCTBA u
HEJIOCTAaTKU

OIIK-8.1. 3Haer
BapUaHTHI perieHus

npoOiieM, CBS3aHHBIX C
MAaIIMHOCTPOUTENLHBIMU
MPOU3BOICTBAMU
OIIK-8.2. VYyactByeT B
BBIOOpE  ONTHUMAaJBHBIX
BapHAaHTOB
MPOTHO3UPYEMBIX
HOCJIEACTBUI  pemeHus
Ha OCHOBE X aHaJIn3a
OIIK-8.3. Brnaneer
HaBbIKAMH _ pa3paboTKu

WHIWBUAYaIbHbIE
KOHTPOJIbHBIE
paboTsI;
pedepart; ycTHBII
orpoc,
cobeceloBaHUE;
TECT, 3a4erT.
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00001IIeHHBIX
BapHAHTOB pelieHus
mpobJieM, CBS3aHHBIX C
MAalIMHOCTPOUTECIIbHBIMU
MIPOU3BOJICTBAMHU,
BBIOOpE  ONTHMAJILHBIX
BapUAaHTOB
MPOTHO3UPYEMBIX
MOCTECTBUN  pelICHUS
HA OCHOBE WX aHaJU3a

Hewmerammnueckue u
KOMIIO3ULIMOHHBIE
MaTepuabl

YK-1. Crniocoben
OCYILECTBIISATh TIOWCK,
KPUTHYECKUM aHAIU3 U
CUHTE3 WHPOPMAITUH,
NPUMEHSATh  CUCTEMHBIH
MONXOJ NSl PEIIeHHs
ITOCTaBIICHHBIX 3a]1a4

OIIK - 8 Cnocoben
y4acTBOBAThH B
pa3paboTke 00OOIIEHHBIX
BapHAHTOB peleHus
mpoOyieM, CBSI3aHHBIX C
MAalIMHOCTPOUTECIbHBIMHA
MPOU3BOCTBAMH, BBIOODE
ONTUMATBHBIX BapUAHTOB
IIPOrHO3UPYEMBIX
MOCJIEICTBUIN PEHICHHS Ha
OCHOBE HMX aHaJH3a

VK-1.1.  Ananusupyer
3amady, BBIIENSS e
0a30BbIC COCTABISAIONTHE

VK-1.2. OcymectBiser

TIOWCK, KPUTHYECKU
OLIEHUBAeT, 0000IIaeT,
CHCTEMaTH3UPYEeT u
pamXHpyeT
UHPOPMALHIO,
TpeOyemyto JUTS

pelIeHusl MOCTaBJIEHHON
3a1a4n
VYK-1.3. PaccmarpuBaet

" TpeiaracT
paruoHaIbHEIE
BapUAHTHI peLieHus
IIOCTaBJICHHOM  3aJadym,
WCTIONB3Ysl  CUCTEMHBIN
MOIXO/I, KPUTUYECKU
OILICHUBACT 150.
JIOCTOMHCTBA u
HEJIOCTAaTKU

OIIK-8.1. 3Haer
BapUAHTHI perieHus

npobneM, CBSI3aHHBIX C
MAaIIMHOCTPOUTEITbHBIMU
MPOU3BOJICTBAMU
OIIK-8.2. VYuyactByeT B
BBIOOpE  ONTHUMAJBHBIX
BapUaHTOB
MPOTHO3UPYEMBIX
MOCTIEACTBUH  PELICHUS
Ha OCHOBE UX aHAJM3a

OIIK-8.3. Baaneer
HaBBIKAMH  Pa3pa0OTKH
0000IIEHHBIX

BapUaHTOB pelICHHS

npoOJieM, CBSI3aHHBIX C
MAaIIHHOCTPOUTEILHBIMU
MPOU3BOJICTBAMH,
BBIOOpPE  ONTHUMAJIbHBIX
BapPHAHTOB
MPOTHO3UPYEMBIX
MOCHEACTBUNA  PELICHUS
Ha OCHOBE X aHaJIN3a

WH]IUBH ]y aTbHBIC
KOHTPOJIbHBIC
paboTsr;

pedepar; ycTHbIN
ompoc,
co0ece0BaHUE;
TECT, 3a4eT.
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Jdranbl (opMHpoBaHUs KoMIeTeHuui B mnpouecce ocBoenusi OIIOII
MIPSIMO CBSI3aHBI C MECTOM JIMCIMIUIMH B 00pa30BaTeIbHON MTporpamme. Kaxkpiii sTar
dbopMupoBaHUS KOMIIETCHI[MU, XapaKTepU3yeTCcs OMNPEACIICHHbIMU 3HAHUSIMH,
YMEHMUSIMA U HaBblKaMU W (WIM) OMNBITOM MOpO(PECCHOHATBHON AESTEIbHOCTH,
KOTOpBIE OIICHMBAKOTCA B MPOILECCEe TEKYIIEro KOHTPOJISI  YCIIEBAEMOCTH,
MPOMEKYTOUHON aTTeCTAlMU MO AUCHUILIMHE (MIPAKTHUKE) U B MPOIIECCE HUTOTOBOM
aTTECTAIUU.

JucuunnuHa «MarepuasioBeIeHUE» SBISIETCA MPOMEXKYTOYHBIM  3TAIOM
KOMILJIEKCAa JUCLIMIUIMH, B XOJE H3YYEHHUS KOTOPBIX Y CTYACHTOB (POPMUPYIOTCS
komriereHuu YK-1, OIIK-8.

®opmupoBanue komneTeHUMH YK-1 HaumHaeTrcsi ¢ M3y4YEeHUS AUCHUIUIMHBI
«OcHOBBl  OuOMMOTEUHO-OUONIMOTrpaduyeckux  3HaHuN»,  «HaueprarenpHas
reoMeTpusi U WHXeHepHas rpaduka». [Ipomomkaercs dhopmupoBaHue yKa3zaHHOU
KOMIETEHIMA NpH  U3YYEHUH JUCIUIUIMH  «TeopeTudeckass  MEXaHUKay,
«CompoTuBneHue MarepuanoBy, «OOmIas dIEKTPOTEXHUKA U DJICKTPOHUKAY,
«Teopust MexaHn3mMoB 1 MalIMH», «OCHOBBI HAYYHBIX UCCIICIOBAHUID.

®opmupoBanue komrereHunu OIIK-8 HaumHaeTrcss ¢ U3yyeHHS TUCIUILUIMH
«IIpoekTHass  NEATENBHOCTH» W  MNpoAoKaeTrcs  GOPMUPOBAHHUE  YKa3aHHOM
KOMIMETEHIIMU TPU H3YUYCHUH JUCIUIUIMH «JleTanu MamuH W OCHOBBI
KOHCTPYUPOBAHHUS».

3aBepmiaerca pabora 1O (QOPMUPOBAHUIO Y  CTYJEHTOB YKa3aHHBIX
KOMIIETEHIIMIA B XOJ€ OATOTOBKH U CAA4YH IOCYAapCTBEHHOIO SK3aMEHa.

Urorosass omenka chopmupoBanHoctn kommereHmuit  YK-1, OIIK-8
ONpPEAENAETCS B IEPUOJ MMOATOTOBKU U CIAYU TOCYIapCTBEHHOI'O SK3aMEHA.

B npouecce u3yuyeHusi IMCHUIJIMHBI, KOMIIETEHIIUN TaKkxke GopMUPYIOTCS
MO3TAIHO.

OcHoBubiMu  sTanamu  (opmupoBanus YK-1, OIIK-8 mpu wusydenun
mucuuminabl - B1.JI(M).b.12  «MarepuanoBenenue» SBISETCA MOCIEA0BATEILHOE
M3YUCHHUE COJICPXKATENbHO CBSI3aHHBIX MEXJAy CcOOOM TeM Yy4eOHBIX 3aHSATUM.
N3ydeHne Kaxaol Tembl MpeirnoJiaraeT OBJAJCHUE CTyACHTaMU HEO0OXOIUMBIMU
JeCKpUnTopaMu  (COCTaBIAIONIMMU)  KOMIETeHIuA. IS  OIEHKH  YpPOBHS
chOPMUPOBAHHOCTH  KOMIIETCHIIMH B  TIpOlleCCE€  HW3YUYCHHS  JUCHUIUIUHBI
MPEAYCMOTPEHO IMPOBEACHUE TEKYIIErO0 KOHTPOJSI YCIIEBAEMOCTH [0 TEMaMm
(paznenam) AUCHMIUIMHBI U POMEKYTOYHOM aTTECTAIlMU N0 TUCUUILIINHE — 3a4eT.

8.2. KoHTpoJibHBIE 32JaHUSI U MATEPHAJIbl, HEOOXOAUMBbIE IJIsl OLEHKH
3HAHUI, YMEHHUI U HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XapPaKTEePU3YIOLIUX
Tanbl GopMHUPOBaHNS KOMIIETEHIIMIA B Mpolecce 0CBOCHUsI 00pa3oBaTeIbHOM
MPOrpamMmabl

8.2.1. KoHTponpHbBIE BOIPOCH IO TeMaM (paslesiaM) AJis onpoca/codecesoBaHNs Ha 3aHATHAX

Tema (pazgen) Bomnpocsl
1. CTpoenue u CBOMCTBAa MaTEpHAJIOB ATOMHO-KPUCTAJUIMYECKOE CTPOCHHE METAJIJIOB.
Turnbl KPUCTAJUIMYECKUX PELIETOK,
nosiuMopdu3M. AHu3oTponHs CBOUCTB. JledekTsl
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Tema (pazaein) Bompocsr
KPHCTAJLTHYECKOTO CTPOCHHS.
CrannapTHbie MEXaHUYECKUE CBOICTBA
MaTepHaioB (IIPOYHOCTH, IUTACTHYHOCTS ),

omnpenensieMble TPU OJIHOOCHOM PACTSXKEHUU U
0pu  JUHAMUYECKUX  HUCHBITaHUAX  (ydapHas
BA3KOCTb).  TBEpPAOCTh METAIJIOB M CIUIABOB,
3aMmepsiemasi o merony bpunemnis u mo meromy
PokBemia.  CBolcTBa CIUTAaBOB, OMPEJEISIONINE
JOJITOBEYHOCTh  u3lenusi  (M3HOCOCTOMKOCTb,
COIPOTUBIICHUE YCTaJIOCTH, KOHTaKTHas
BBIHOCJIMBOCTh, KOHCTPYKIIMOHHAS TPOYHOCTB).

2.CrutaBbl METAJUIOB. J{MarpaMMbl

COCTOAHUA

@opMHpOBaHUE CTPYKTYpPBhl METAIUIOB U CILJIaBOB
npu nepBUYHON kpuctammsauuu JInpdy3nonnsle
npoueccsl B Metaie. [lepBudyHas U BTOpUYHAs
KpUCTaIU3alys. 3aBUCHUMOCTb  TEMIIEpaTyphbl
KPUCTAIUIM3AaLMM  OT CKOPOCTH  OXJIAXJCHHUS,
cTeneHb nepeoxnaxaeHus. CamMOIpou3BOJIBHOE
(cioHTaHHOE) W TeTEepOreHHoe O00pa3oBaHUE
LIEHTPOB KPUCTAJTU3ALIH.

MonudunmpoBanue. Bnusiaue pa3mepa 3epHa Ha
cBoiicTBa MeTayula. JIMkBauMsa JeHApPUTHas U
30HaJIbHAS.

Crpoenue cruiaBoB. OCHOBHBIE (ha3bl B CIUIaBaX.
I[H&I‘pélMMI:I COCTOsAHUA ABYXKOMITIOHCHTHBIX
CIulaBoB. MeToaMKa IOCTPOEHHUs]  JUarpaMm
COCTOSIHUS CIJIABOB.

JluarpaMma COCTOSIHUSL CIUIaBOB C  ITOJIHOM
HEPACTBOPUMOCTHIO0 KOMIIOHEHTOB.

JluarpaMma COCTOSIHUSL CIUIaBOB C  ITOJIHOM
pPacTBOPUMOCTBIO KOMIIOHEHTOB.

JluarpamMma COCTOSIHUS CIUIAaBOB C OTPaHUYEHHON
pPacTBOPUMOCTBIO KOMIIOHEHTOB.

JluarpaMma COCTOSIHUSL ~CIUIaBOB C  ITOJIHOM
pPacTBOPUMOCTBIO KOMIIOHEHTOB.

JluarpamMma COCTOSIHHSI CILIaBOB, O0Opa3yroNIUX
XUMHYECKHE COETMHEHUSI.

JluarpamMma COCTOSIHUS CIUIaBOB C OTPaHUYEHHON
pacTBOPUMOCTBIO KOMIIOHEHTOB, 00pa3yIOLINX
HNEPUTEKTHKY.

[TpaBuiio ¢a3. IIpaBuno oTpe3kos..

3aBUCUMOCTb CBOWCTB OT CTPOCHHS U CTPYKTYpPBI
CILIABOB.

3. CriraBBI CHCTEMBI JKEJIC30-YTJICPOU.

Kenezo u cmmaBel Ha ero ocHoBe. OCHOBHBIE
xapakrepuctuku Fe m C. OcHoBHbIE (a3pl u
CTPYKTYpHBIE COCTABJISIFOLIUE
JKEJIe30yTIAEPOIUCTRIX  CIutaBoB.  Jlmarpamma
COCTOSIHMSI JKEJI€30-yriaepoJ M BIMSHUE HAa Hee
JETUPYIOIUX  BJIEMEHTOB. OcobeHHoctH
JMarpaMMbl Kejne30 — HEMEHTHT.

Kpucrammmzaums ~ craneit.  Jl03BTEKTOWAHbBIE,
HBTEKTOUJIHBIE M 3a3BTEKTOMHbIE cTanu. CocTas,
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Tema (pazaein)

Bomnpocsl

CTPYKTypa W Ha3HaueHHe. MapKHpoBKa cTaleil.
Cranu ¢ 0cOOBIMHU CBOIICTBAMH.

Kpucrammuszamuss  4yryHOB. I'padurnzanus.
Yyrynsl 6enble. UyryHbl MalIMHOCTPOUTEIbHBIE!
cephle, BBICOKOIPOUYHBIE, KOBKHE; HX IOJIYYECHHUE,
CBOICTBA, Ha3HaYCHHUSI. MapKHUPOBKA YyT'yYHOB

4. OCHOBBI TEPMUYECKON 00pabOTKH.

CTpyKTypHBIE TMpEeBpaIleHUs] CTAd MPH HarpeBe
O AYCTEHHTHOTO COCTOSIHUS, BBIACPKKE U
OXJIAKJECHUN C pa3HOM cKopocThio, Jnarpamma
U30TEPMHUYECKOTO IpeBpaIeHHs
MePeoXIIKIEHHOTO ayCTeHUTA. [Teperpes,
nepexor. IlepauTHoe mpeBpalieHue crajiei, ero
MEXaHHU3M, BIHMSHHE CKOPOCTH OXJIaXIEHUS Ha
CTPOCHHE U CBOICTBAa TEPIUTHBIX CTPYKTYp
(mepauT, COpOUT, TPOCTHT).

MapTeHcHuTHOE TIpeBpaIleHHe U €r0 OCOOCHHOCTH.
[IpomexyTouHoe (OeHUTHOE) MpEBpaICHHE.
Bnustaue JETUPYIOIINX HIIEMEHTOB Ha
M30TEpPMUYECKOE TMpeBpallleHue aycTeHHWTa B
JIETUPOBAHHBIX cTaisx. [IpeBpamieHus aycreHUTa
IIPU  HEMpEephIBHOM OXJaxJaeHuu. Kpurnueckas
CKOpOCTh OXJaXAEHUS U (akTopsl, Ha Hee
BITUSIOLIHE.

3akanka  cTajei:  IIOJHAS M HEIoJHad,
Ha3Ha4yeHHe, pEeXHM HarpeBa U OXJIAXKICHUS,
CTpYKTypa M CBOWCTBa. Buabpl 3akajiku U uUX
Ha3Ha4YeHHE.

Otnyck HU3KHUH, cpelHulM BbICOKMH. OTIyCcKHas
XpynKOCTh — oOpatumass W HeoOpaTumasl.
Crapenue craneii. OTXXUr NEpBOr0 M BTOPOTO
poJia, BUBI OTXKHTA.

Hopmanmuzamust  cTamy,  TepMOMeXaHUYecKas
00paboTKa cTaiei.

XUMHUKO-TepMUYEcKasi 00paboTKa CTaIu
@dusuueckre  OCHOBBI  XHUMHKO-TEPMHUYECKOMN
o0paboTku cranu. LlemeHTaus, OCHOBHBIE BUIBI
TepMHUYECKON 00paboOTKM TMOciie IeMEHTAIUH.
O6nactb MpUMEHEHUS [IEMEHTAIIUH.
A3oTupoBaHWe, CTamud [ a30TUPOBAHMS,
CTPOCHHUE a30TUPOBAHHOTO CJIOSI, €TO CBOMCTBA.
[{uanupoBanue cranu. Kcmonb3yeMble Cpefsbl,
PEKUMBI, 00J1aCTh TPUMEHEHHSI.

Huddy3uonnas MeTaJTu3alus CTaJIbHBIX
neraneil, e€  Ha3HAUYCHWE: XPOMHPOBAHUE,
AIUTHPOBaHKE, OOPHPOBAHHE, CUIMIIMPOBAHHE.

5. CrnaBbl IBCTHBIX MCTAJIJIOB

KoHCTpYKIIMOHHBIE ~ MaTepHalibl HA  OCHOBE
[BETHBIX METAJUIOB: aIOMUHUSA, MarHus, MeIu
(matynp, OpoH3a), THTaHAa M CIUIABOB Ha UX
ocHoBe. baOoOuTel. CocTaB, cBo¥McTBA M 00JaCTh
MIPUMEHEHUS TPUBEICHHBIX MAaTEPHAJIOB.

6. HemeTannuueckue u KOMIIO3MIITMOHHBIC

HOJII/IMepHI)IG KOMITO3MIIUOHHBIC MaTCpuajlibl —
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Tema (pazaein) Bompocsr
MaTepHaIbl CTEKJIOIUIACTHKH, YIJIEIJIACTUKH, OOpOIIaCTHKH,
OpTraHOIIIaCTHUKH. Texuonornu MOJIy4CHMU,

CBOIiCTBa 1 001aCTH IPUMEHEHUSI.

[Tmactmaccel. Kneu. Pe3unsl.

[TpunHLIMIIBI MOJTyYeHUS KOMITO3UILIMOHHBIX
MarepuasioB. TpeboBaHuUs K Marpuiam |
YIPOUHUTEIISIM. B3aumoneiictBue MEXKY
MaTpUIe W YNPOYHUTEIEM B KOMMO3UIIMOHHBIX
Marepuanax.

Mertamueckue KOMMO3UIMOHHBIE MaTepHuabl,
TEXHOJIOTUM TIOJMy4YeHHs, CBOMCTBA U oOnactu
MPUMEHEHHUs. DBTEKTUYECKHE KOMITO3UI[HOHHbBIE
MaTepHabl.

[IIxana oreHUBaHUS OTBETOB Ha BOIIPOCHI

[ITkana oneHuBaHug

Kpurepuu oniennBanus

OOyuaromuiicst rTyOOKO M COAEPIKAaTEIbHO PACKPHIBAET OTBET Ha

«OTIMYHO» KK TEOPEeTUYECKH BOIMpOC, HE JOMyCTHB omuOok. OTBer
HOCHT Pa3BEPHYTHIA U MCUEPIBIBAIOIIUIN XapaKTep.

OOyuaromuiicsi B 1EJIOM PacCKPhIBAET TEOPETHUECKHE BOIPOCHI,

«Xopouio» OJTHAKO OTBET XOTs OBl HA OJMH U3 HUX HE HOCHUT Pa3BEPHYTOTO H

MCUEPIIBIBAIOIIETO XapaKTepa.

«y)IOBJ'IeTBOpI/ITeJ'II)HO»

OOyyJaromuiics B I[EJIOM PaCKpPhIBACT TEOPETUIECCKHE BOMPOCHI U
JOMyCKaeT psii  HETOYHOCTEW, (parMeHTapHO  PaCKpPBHIBAET
COJIEpKAaHUE TEOPETHUUYECKUX BOMPOCOB WM HMX PACKPHIBAET
coJIepKaTelbHO, HO JOIMYyCKasl 3HAYUTEIbHbIe HETOUYHOCTH.

«HeynoBneTBopuTEIBHO
»

OOyuatommiicss He 3HaeT OTBETOB Ha  IIOCTaBJICHHBIE
TEOPETUYECKHE BOMPOCHL.

8.2.2. Tembl aJ191 10KJIa10B (pedeparToB)

©® NS kW=

TGHI[CHI_[I/II/I N IICPCIICKTHUBLI PA3BUTHUA MATCPUAJIOBCACHUSA
TGHI[CHI_[I/II/I Pa3sBUTHA MCTATNNIMYCCKUX MCTAJIJIIOB

BnusiHHe nerupoBaHus Ha Ka4eCTBO KEJIE30yIIIEPOIUCTHIX CILUIABOB
[IponsBoxcTBa yyryHa

[Tpon3BoacTBO CTAIM

[Tpon3BOACTBO LIBETHBIX METAJLIOB

Hogelimue maTepuansl, IpUMEHsEMbIE B CBAPOYHOM IIPOU3BOJICTBE

TepmoobpaboTka. [Ipumenenue.

9. JledekTsl TepMUUECKOM 00paOOTKU

10. [TonumopdHbIe MpeBpallieHus: B MeTauIax.

11. XKene3o — paBopuT Ha BCe BpeMeHa.
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12. Tlpouecc kpucTaIM3aluK paciylaBOB METAJIIOB.

13. CBs13b MEXy CTPYKTYPOM M CBOIICTBAMM CILIABOB.

14. KoMIIo3uIIMOHHBIE MaTEPUAIbl, ApMUPOBAHHBIE XUMHUUYECKUMH BOJIOKHAMU.
15. KoMo3uimoHHble MaTeEpUaibl ¢ aTFOMUHUEBOM MaTPUIIEH.

16. Kommo3uimonHble MaTEpUabl ¢ HUKEJIEBOM MAaTPULIEH.

17. Ctexno 1 KepaMuKa — MaTepuabl AJis IPOMBIIIIEHHOCTH.

18. B3aumo3zaMeHsA€MOCTh MAaTEPUAJIOB B TPOMBIIIJIEHHOCTH.

19. Crpoenue nmonumMepa — K04 K CBOMCTBAM IIJIACTMACC.

20. ITonmnmepHble MaTEpPUANBI B MAILIMHOCTPOCHHH.

21. DmacTomepsl — pOJCTBEHHUKH TIACTMACC.

22. TepmoMexaHN4YECKHE CBOMCTBA ITOJIMMEPA.

23. IlonspHble TEPMOILIACTHI.

24. IInactmMacchl ¢ TOPOIIKOBBIMU HATTOJITHUTESIMHU.

25. CBoiicTBa KOMIO3UIIMOHHBIX MAaTEPUAJIOB C MOJIUMEPHOU MATPHIICH.
26. CTekso — TpaAUIIMOHHBIN U NEPCIEKTUBHBIN MaTepual.

27. JlpeBecuHa — KJIaCCUYECKOE ChIPbE U MaTepHall.

28. OpUKIHUOHHBIE METAITIOKEPAMHUYECKNE MATEPUAIIBI.

29. AHTUQPUKIIMOHHBIE METAJUIOKEPAMUYECKUE MATEPUAIIBIL.

30. DNEKTPOTEXHUUECKHE METATNIOKEPAMUYECKHE MATEPHAIIBI.

[MTxana orieHNBaHUA

[IIxana oreHBaHUA Kputepuu orieHnBanus
OOyuatommiicsi TIIyOOKO M COJIEpIKATENbHO PACKPHIBAET TEMY
«OTIUYHO» JIOKJIala, He JA0omycTHB omMOOK. OTBET HOCUT pa3BEepHYTHIH U

HCUYEPIBIBAKOIINN XapaKTep.

OOyuaromuiicss B 1I€JIOM PAacKpbIBaeT TeMYy JAOKJIaaa, OJHAKO
«Xopomo» OTBET XOTA OBl Ha OJUH M3 HHUX HE HOCUT Pa3BEPHYTOr0 U
MCYEPIBIBAIOIIIETO XapaKTepa.

OOyuaromuiics B LI€JIOM pacKpbIBaeT TeEMY JOKJIaJa U JOIyCKaeT
ps HETOYHOCTeH, (parMeHTapHO PACKpBIBACT  COJEp)KaHHE
TEOPETUUYECKUX BOIPOCOB MM UX PACKPBIBAET COJIEPKATEIbHO, HO
JIOIyCKasl 3HAYUTEJbHbIE HETOUHOCTH.

«y,Z[OBJ'IeTBOpI/ITeJ'IBHO»

((Hey,HOBJ'I CTBOPUTCIIbHO
»

OOyuaromuiics He BiaJieeT BBIOpaHHON TeMOM

8.2.3. OueHo4YHbIE CPpeCTBA OCTATOYHBIX 3HAHUI (TECT)

1. Yto Takoe KpUCTALIMYECKAS pemieTKa?
a) D10 BooOpakaemasi MPOCTPAHCTBEHHAs! CETKA, B y3JlaX KOTOPOW pacrojararoTcs
aTOMBI(MOHBI), 00pa3yroIIue MeTAUI(TBEPA0E KPUCTATUIMYECKOE TEIO).
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0) OTO B3aMMHOE PaCIOJIOKEHUE ATOMOB, CYIIECTBYIOIIEE B KPUCTAILIE.

¢) DTO pacroio’KeHNEe aTOMOB B y3J1ax slMeHKH U aTOM — B LIEHTpe oObema Kyoa.

1) DTO pacnoJioKEHUE aTOMOB B yIJlax Ky0a U B LIEHTPE KaXJAOW rPAHH.

2. Yto Takoe kyOn4eckasi 00beMHO-ICHTPUPOBAHHHAS peleTKa?

a) OT0 BoOOpakaemasi MPOCTPAHCTBEHHAs! CETKa, B y3JlaX KOTOPOW pacrojararoTcs
aTOMBI(MOHBI), 00pa3yIOIIMe METaI(TBEPA0E KPUCTATUNIMUECKOE TEJO).

0) DTO B3aMHOE PACIOJIOKEHNE aTOMOB, CYIIECTBYIOIIEE B KPHUCTAJLIE.

¢) DTO pacnoioKeHUE aTOMOB B y3J1aX sIUEUKH U aTOM — B IIEHTpe 00beMa KyOa.

1) DTO pacnoioKeHUe aTOMOB B yIilax Ky0a U B LIGHTPE KaX0W rPaHH.

3. Uto Takoe KyOMuyeckasi rpaHelleHTPUPOBAHHAA pelieTka?

a) DTO B3aUMHOE PACIOJI0KEHNE aTOMOB, CYIIECTBYIOIIEE B KPUCTAILIE.

0) DTO pacmonokeHne aTOMOB B yriaxX Ky0a U B IIEHTPE KaXXI0H TpaHHu.

¢) DTO pacnoyioKeHHE aTOMOB B y3J1aX SSUEHKH M aTOM — B IIEHTpe o0beMa Kyoa.

1) DTO BooOpakaemasi MPOCTPAHCTBEHHAS CETKA, B y3jaX KOTOPOH pacroiararoTcs
aTOMbI (MOHBI), 00pa3yIoIIre METaUI(TBEPAOE KPUCTAIUIMYECKOE TEJIO).

4. Uto TaKoe rekcaroHajibHas peuierka?

a) DTO pacroi0KEHNE aTOMOB B yIJIax U LEHTPE MIECTUTPAaHHBIX OCHOBAHUMN MTPU3MBbI
U TPU aToOMa B CPEIHEN MIOCKOCTH MPU3MBI.

0) DTo pacnojoXeHue aTOMOB B yIIax Ky0a U B IIEHTPE KaXX0il TpaHu.

¢) DTO pacnoioKeHUEe aTOMOB B y3J1aX SIUEUKH U aTOM — B IIEHTpe 00beMa KyOa.

1) OTo BooOpakaemasi MPOCTPAHCTBEHHAs] CETKa, B y3/1aX KOTOPOM pacmoJiararorcs
aTOMbI (MOHBI), 00pa3yroIIre METAII(TBEPI0E KPUCTALTUYECKOE TEIIO).

5. Uto Takoe TBepabie PACTBOPHI?

a) JTo TBepAas WM KUJKAsi TOMOreHHas (OJHOPO/IHAsI) CUCTEMA, COCTOSIIAs U3 IBYX
i 0ojiee KOMIIOHEHTOB, OTHOCUTENILHBIE KOJIMUECTBA KOTOPBHIX MOTYT U3MEHSITHCS B
HIMPOKUX Mpeieliax.

0) B xoTOpOoM aToMbl pacTBOPHMMOrO0 METajula PaAaBHOMEPHO PpaCIpPEIENICHbl CPEeau
aTOMOB M€AaTJLIa-pPaCTBOPHUTEIIS.

c) DTO KOrjla METaJJI-paCTBOPUTENDL COXPAHSET CBOIO KPUCTAUIMYECKYIO PEIIETKY, a
pPacTBOPUMBIN 3JIEMEHT (METaJJT WM HEMETalll) pachpenesnserca B HEldl B BHIE
OTJIEJIbHBIX ATOMOB.

1) OTo BooOpakaemasi MPOCTPAHCTBEHHAsI CETKa, B y3J1aX KOTOPOM pacroJiararorcs
aTOMBI (MOHBI), 00pa3yIoIIre MeTaUI(TBEPA0E KPUCTAUIUYECKOE TEJIO).

6. TBepablii pacTBOpP BHEAPEHUS —

a) 9TO KOIJla 4YacTh aTOMOB KPHUCTANIMYECKOW PEIIETKH MeTaslia-pacTBOPUTENS
3aMenIeHa aTOMaMHU JIPyroro KOMIIOHEHTA.

0) 3TO Korjga aTroMbl PAaCTBOPEHHOrO KOMIIOHEHTa BHEAPSIOTCS B MEKAaTOMHOE
MPOCTPAHCTBO KPUCTAIUTUNYECKON PEIIETKH KOMIIOHEHTA-PACTBOPUTETIS.

C) 3TO KOI'Jla METaJuI-PACTBOPUTEIb COXPAHSAET CBOIO KPUCTAIMYECKYIO PEIIETKY, a
pacTBOPUMBIN 3JIEMEHT (METAJJI WM HEMETalll) paclpenessiercs B HEd B BHIE
OTJI€JbHBIX ATOMOB.

1) 9TO TBEpAasl UK JKUJIKasi TOMOTreHHas (OJHOPOAHAs) CHUCTEMa, COCTOSIIIAs U3 ABYX
K 0ojiee KOMIOHEHTOB, OTHOCUTEINIbHBIE KOJIMUECTBA KOTOPBHIX MOTYT U3MEHSTHCS B
HIMPOKUX TIpesiesiax.

7. TBepabli pacTBOP 3aMeIlleHUA —
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a) 3TO KOIJ|a 4YacThb aTOMOB KpPHUCTAJUIMYECKON PEMIETKH METalia-pacTBOPUTENS
3aMellleHa aTOMaMU APYyroro KOMIOHEHTA.

0) 3TO Korga aToMbl PAacTBOPEHHOIO KOMIIOHEHTA BHEIPSIOTCS B MEXATOMHOE
MPOCTPAHCTBO KPUCTAIIMYECKOMN pEeIIETKH KOMIIOHEHTa-PacTBOPUTEIIS.

C) 3TO KOTI'Jla METaJuI-pPaCTBOPUTEIb COXPAHSAET CBOIO KPUCTAIUIMYECKYIO PEIIETKY, a
pPacTBOPUMBIN 3JIEMEHT (METAT WM HEMETalll) pachpenesnsierca B HEldl B BHIE
OTJIEJbHBIX ATOMOB.

1) 9TO TBEpJas WM KUJKasi rTOMOreHHasi (0OIHOPOIHAs1) CUCTEMA, COCTOAIIAs U3 ABYX
K 0ojiee KOMIIOHEHTOB, OTHOCUTENIbHBIE KOJIMUECTBA KOTOPBIX MOTYT U3MEHSTHCS B
HIMPOKUX TIpeiesax.

8. Uto Takoe moauMop@pu3M MeTaliioB?

a) CIOCOOHOCTh METaJIa UMETh HECKOJIBKO KPUCTANIMYECKUX (OPM B 3aBUCHUMOCTH
OT TEMIIEPATYPBHI.

0) crmoCcOOHOCTH MeTalJIa UMETh TOJIBKO OJIHY KPUCTAJUTMYECKYIO (DOpPMY TpH pa3HBIX
TeMIlepaTypax.

C) CHOCOOHOCTh MeTajyla HMETh HECKOJIbKO aMOp(HbIX (OpPM IMpU pa3HbIX
TeMIiepaTypax.

1) CHIOCOOHOCTh MeTajlJla UMETh ACHAPUTHOE CTPOCHHUE.

9. Uto Takoe pasza?

a) (u3MYEeCKH OJHOPOJHAS 4YacTh CIUJIaBa, OTACJIICHHAas OT APYrMX €ro wvacrtei
MOBEPXHOCTHIO pazjiena.

0) XUMUYECKH OJHOPOJHAsI YacTh CIUIaBa, OTJAEJIEHHas OT JpYyrux vacTe
MOBEPXHOCTBIO paszfena, NpU NEPEXOoJle Yepe3 KOTOPYK CBOMCTBA MEHSIOTCS
CKa4KOM, UMEIONIasi CBOM COCTaB, CBOWCTBA U CTPOCHUE.

C) XUMHUYECKM OJHOpPOJHAs 4YacTh CIUIaBa, OTJEJIEHHAas OT JAPYrux 4YacTe
MOBEPXHOCTBIO pazjiena, Py NEPEXOE Yepe3 KOTOPYIO CBOKMCTBA MEHSIFOTCS IIJIaBHO.
) (U3NYECKH OJHOPOAHAs YaCTh CIUIaBa, OTACNEHHAs OT JAPYTUX €ro yacrei
MOBEPXHOCTBIO pa3ziena, MpU IMEepexoJe dYepe3 KOTOPYK CBOMCTBA MEHSIOTCSA
CKayKOM.

10. Kak o003Ha4aercs TBepaocTsb no bpunesuio?

a) HV. 6) HB. c) HRC. n) HRB.

11. Kak Ha3pIBaeTcsi CTPYKTYpa, MPeICTABJAKIIAA cO00M TBepaAblil pacTBOp
yrJjiepoaa B o-xeje3e?

a) MePJIT.

0) LIEMEHTHT.

c) deppur.

1) ayCTEHUT.

12.Kak Ha3bIBaeTCd CTPYKTYpa, MPeACTABJIAKIIASA €000 TBepablil pacTBOp
yriepoja B y-ikeye3se?

a) LIEMEHTHUT.

0) peppwur.

C) AyCTCHMUT.

1) JieneOypur.

13. Kak Ha3bIBaeTcl CTPYKTYpa, NPeACTABJIAONIadg c000iH KapOua sKeiae3a—
FE3C?
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a) heppwur.
0) ayCTEHMUT.

C) neaeoypur.

1) IIEMEHTHUT.

14. Kak Ha3bIBaeTcsl CTPYKTYpPA, NPEACTABIAIONIAsA CO00H MEXaHHYECKYI0 CMeCh
(eppuTa M nemeHTUTa?

a) MepJIunT.

0) 0-peppur.

C) ayCTCHMUT.

1) eneOypur.

15. Kak Ha3bIBaeTcsl CTPYKTYPA, MPEACTABJIAIONIAsA CO00H MEXaHNYECKYI0 CMeCh
ayCTEeHHMTAa U lleMeHTuTa?

a) MepJIunT.

0) peppwur.

C) neaeoypur.

1) O-heppur.

16. Ha kakoM y4acTKe JHArPAMMBI KeJ1e30-IIeMEeHTHT NMPOTeKAeT IBTEKTOUIHASA
peakuus?

a) B oonmactu QPSKL.

0) B ooimactu SECFK.

c) Ha siuauu ECF.

1) Ha nuauKn PSK.

17. Ha kakoM y4acTKe [MAarpaMMbl KeJIe30-IIEMEHTHT IMPOTeKaeT
IBTEKTHYECKAA peakus’?

a) Ha iuauu ECF.

0) B o6actu SECFK.

c) na iuauu EIBC.

n) Ha nuHuM PSK.

18. Kakoii nmpouecc nporexkaer Ha junuu HJB qnuarpammsl kejie30-yriiepoa?

a) UCYE3al0T KPUCTAILIBI O-heppuTa.

0) oOpazoBaHue MepiauTa.

C) MEPUTEKTUYECKAsT PEaKIIHsI.

1) 3aBEpIIAeTCS KPUCTAIIU3ALNS IOOBTEKTOUIHBIX CTAJICH.

19. Kakass M3 CTPYKTYPHBIX COCTABJISIIOIIUX >KeJI€30YIJIePOANCTBIX CIJIABOB
o0J1agaeT MpM KOMHATHOI TeMIepaType Han0oJIbIIell MIACTHYHOCTHIO?

a) ayCTCHMUT.

0) peppwur.

C) IIEMEHTHT.

1) IEPJINT.

20. Kakas u3 CTPYKTYPHBIX COCTABJSIIONIUX 3KeJIe30YIJIePOAUCTBIX CILUIABOB
o0Js1a1aeT HAauOOJIbIIEH TBEPAOCTHIO?

a) ayCTCHMUT.

0) peppwur.

C) LIEMEHTHUT.

1) TIEPJINT.

28



21. Ckoabko mnpoueHToB Yyriuepoaa (C) comepkuTcas B YIJIEPOAUCTOM
3a3BTEKTOMIHOM cTaau?

a) 0,02<C<0,8.

0) 4,3<C<6,67.

c) 2,14<C<4,3.

1) 0,8<C<2,14.

22. KakoB CTPYKTYpHBIii COCTaB 3a3BTEKTOMIHON CTaJaM INPH TeMIieparype
Huke727 °C?

a) Je1e0ypUT-+HIIepBUYHBINA IEMEHTHT.

0) beppUT+TPETUUHBIN [IEMEHTHT.

C) MEePIAUT-+BTOPUYUHBIN IIEMEHTHT.

1) beppUT-+HIepIuT.

23. Kakue Kej1e30yri1epoaucThie CIJIABbI HA3bIBAKT YyTyHAMM ?
a) cogepykanue yraepoga 6omnee 0,8%.

0) conepkanue yriepoaa 6omnee 4,3%.

c) conepxanue yriepoaa 6omnee 0,02%.

1) cojiepanue yriepoja ooinee 2,14%.

24. Kakas u3 crpykryp B Fe-C cruiaBax siBjisieTcst 3JBTEKTHKOM ?
a) MAPTEHCHUT.

0) nenedypur.

C) MEPJINT.

1) ayCTEHTHUT.

25. Kakasa u3 cTpykryp B Fe—C cruaBax siBiasieTcsi 3JBTEKTOUI0M ?
a) MapTEHCUT.

0) nenedypur.

C) MepJInT.

1) ayCTEHTHUT.

26. Kakue crajm moaBepralTcs HeMeHTauum?

a) BBICOKOYTJIEPOIUCTHIE.

0) HU3KOYTJIEPOJUCTHIE.

C) UHCTPYMEHTAJIbHBIE.

1) OBICTPOPEKYIITHE.

27.Yto Takoe 4yryn?

a) CIUIaB XkeJe3a ¢ yriepogaom 1o 2,14%.

0) XMMUYECKOE COEIMHEHHUE KeJe3a U yriiepoa.

C) CILIaB )eJje3a ¢ MapranieM, kpeMauem, pochopom.

1) CIUIaB Xkeje3a ¢ yriepoaom oomee 2,14%.

28. Kakoii 4yryH Ha3bIBalOT OeJibiM?

a) B KOTOPOM BECh YIJIEPOJ WX 9acTh €r0 COJAEPIKUTCS B BUAE rpaduTa.
0) B KOTOPOM BECH YTIIEPO HAXOJUTCA B XUMUYECKH CBSI3aHHOM COCTOSIHUHU.
C) B KOTOPOM METaJlInuecKasi OCHOBa COCTOUT U3 eppura.

1) B KOTOPOM HapsAly ¢ rpayuTOM COJEPKUTCS JIeAeOYypUT.

29. Kakas ¢popma rpadura B 6ej10M yyryne?

a) XJIOMIbEBU/IHASI.

0) B 6esioM uyryHe rpaduTa HeT.
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C) IIapOBUJIHASL.

1) TUTaCTUHYATAasl.

30. B no3BTekTHYeCcKHX OeJbIX YYryHax Nnpu Temmeparype Huxe 727 °C
NPUCYTCTBYKOT JBe (ha30Bble COCTABJISIIOIIME LEMEHTHT M KaK Ha3bIBaeTcs
BTOopas ¢aza?

a) gpeppur.

0) ayCTEHHT.

c) nenelypur.

1) TIEPJINT.

31. B kakoM M3 NepPeYHCJICHHBIX B OTBeTEe CIUIABOB OJHOH M3 CTPYKTYPHBIX
COCTABJIAKIINX ABJIsIETCH Jenedypur?

a) JIOPBTEKTUYECKUHN OCIBINA YyTYH.

0) cTanb Npu TEMIIEpaType, BbIIIE TEMIIEPATYPbl 3BTEKTOMIHOIO IIPEBPAILICHUS.

) eppuTHBIIA CephIil UyTYH.

1) TEXHUYECKOE KeJe30.

32. Kak 1mo MHKpPOCTPYKType 4YYI'YHa OIpeleasiiorT ero (cepblid, KOBKMH,
BbICOKOIPOYHBIN)?

a) 1Mo pazMepy rpa@UTHBIX BKIIOUECHUM.

0) 1Mo XapakTepy METaUIMYECKON OCHOBBI.

¢) o opme rpadUTHBIX BKIIOUESHUM.

1) TI0 KOJMYECTBY IPaQUTHBIX BKIIOUECHHH.

33. Kak nmo MHMKPOCTPYKType 4YyryHa omnpeaeasiior ero Buja (gpeppuTHBIN,
(eppUTHO-NIEPJINTHBINA, NEPIUTHBIN)?

a) 1o pa3Mepy rpadUTHBIX BKIIOUEHUI.

0) 10 KOJIMYECTBY TPA(UTHBIX BKIIOYCHUH.

¢) o opme rpadUTHBIX BKIIOUYCHHM.

1) 110 XapaKTepy METAIUNINYECKON OCHOBBI.

34. CKOJIBKO COAEPKUT CBA3AHHOIO YIJIepoAa (pepPUTHLIH Cepblid YyryH?

a) 4,3%.

0) 0,0%.

c) 2,14%.

1) 0,8%.

35. CKOJIBKO COIEPKUT CBA3AHHOIO YIJIEPOa NMEePJIMTHBIN Cepblil YYyryH?

a) 2,14%.

0) 0,8%.

c) 4,3%.

1) 0%.

36. B kakoM M3 OTBETOB YYI'yHbI C OJMHAKOBOH MeETAJUIMYECKOH OCHOBOW
pa3MelleHbl B MOPSAKe BO3PACTAHUA IPOYHOCTH NPH PACTAKEHUH?

a) BBICOKOITPOYHBIN-KOBKUN-CEPBIN.

0) cepblii-BbICOKOIIPOYHBII-KOBKHUH.

C) KOBKUI-BBICOKOTIPOYHBINA-CEPBIN.

1) CEPBI-KOBKHUI-BEICOKOITPOYHBIH.

37. Kakoil 4yryH mojy4aroT myTeM JJIUTEeJbHOr0 OT:KUra 0es10ro 4yyryHa?

a) KOBKUH.
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0) oTOCIICHHBII.

C) Cephlil.

1) BBICOKOITPOYHBIH.

38. Kakoil 4yryH moy4arlTr mnyreM MOJAM(GUUMPOBAHHMSA KHUIAKOIO PACILIABa
MarHuem WJiu uepuem?

a) CepbI.

0) OeIbIi.

C) BBICOKOTIPOYHBIH.

1) KOBKHH.

39. Ckoabko mnpoueHToB Yyriuepoaa (C) comepkurcs B  YIJIEPOAUCTOM
IBTEKTOUAHON CTATU?

a) 0,02<C<0,8.

0) 4,3<C<6,67.

c) C=0,8.

n) 0,8<C=<2,14.

40. Ckouabko mnpoueHToB yriepoga (C) coaep:xkurca B YIJIEPOAUCTOM
A0IBTEKTOMJAHON cTajmn?

a) 0,02<C<0,8.

0) 4,3<C<6,67.

c) 2,14<C<4,3.

n) 0,8<C=<2,14.

41. YUto Takoe TBEPAOCTh?

a) CHOCOOHOCTh MaTepuaja OKa3blBaTh B OMNPECICHHBIX YCIOBUSX TPEHUS
CONPOTUBJICHUE U3HAIINBAHUIO.

0) crmocoOHOCTh MaTepuaja OKa3bIBaTh COMPOTHUBJICHUE MPOHUKHOBEHHUIO JIPYTOTO
OoJiee TBEpIOTO Tea.

C) CBOICTBO Marepuaja CONPOTUBIISTHCA PA3BUTHUIO MOCTEIEHHOTO pa3pyIICHUs,
obOecnieurBas pabOTOCIOCOOHOCTH JIETalu B T€UEHUE 3aJJaHHOTO BPEMEHHU.

1) CIIOCOOHOCTH MPOTUBOCTOSTH YCTAIOCTH.

42. Yt0 TaKoe MapPTEHCUT?

a) TBEP/IbIil pacTBOP YIJIEpO/Ia B O-XKEJE3E.

0) mepechIeHHbIN TBEP/IbIN PACTBOP YIJIEPOJIa B O-XKEJIE3€.

B) TBEP/bIH PacCTBOp yriepoja B y-Kelese.

1) 9BTEKTOUIHASI CMECh (peppUTa U IIEMEHTHUTA.

43. B yriiepogucThiX HHCTPYMEHTAJIBHBIX CTAJISIX BIlepeI MAPKHUPOBKH
craBuTCH OyKBa ...

a)1.6) A.c) Y. n)B.

44. Y BbICOKOKAYECTBEHHBIX CTAJIeil B KOHIIE MAPKUPOBKH CTABUTCS OyKBa ...
a)A.0)b.c)B. n) I.

45. B mapkupoBKe J1erMpoOBaHHBIX cTaJiel OykBoii I' 0003HavyaloT ...

a) Xpom.

0) BoJb(Ppam.

C) MOJIUO/IEH.

1) MapraHell.

46. B MapKkupoBKe JIErMPOBAHHBIX cTajled OyKBOil @ 0003HAYAIOT ...
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a) ¢ocadop.

0) drop.

C) BaHaJUH.

1) BoJib(pam.

47. IIpouecc TepMooOpPadOTKH, 3aKJIIYAIIUIICHA B HArPeBe CTaJH 10
TeMIepaTyp, NpeBbIAIIUX (a30Bbie MPeBPallleHUs, BbIIEPKKE U
NMOCJIeTYIOIUM OBICTPBIM OXJIAKIEHUEM HA3LIBAETCS ...

a) 3aKaJIKOM.

0) OTITYCKOM.

C) OT)KUTOM.

Jl HOpMaJIn3aluen.

48. IIpouecc TepMooOpPadOTKH, 3aAKJIIOYAIOIIUIICSA B HATPEeBeE CTAJH /10
TemuepaTypsbl 800-1150°C, Bbiep:KKe U MOCIeYIOIMM OXJIaKICHHEM Ha
BO3/yXe, Ha3bIBAETCH ...

a) 3aKaJIKoM.

0) OTITyCKOM.

C) OT)KUTOM.

1) HOpMaJIu3aluen.

49. IIpouecc TepMooOPaAdOTKH, IPUMEHAEMBbIH MOCJI€ 3aKAJIKH, U
3aKJII0YAIOIIUIICS B HATPeBe CTAJIM, BbIIEPKKe U MOCJeAYIOIINM OXJIAKIeHHEM,
Ha3bIBaETCA ...

a) 3aKaJIKOM.

0) OTIYCKOM.

C) OTX)KUTOM.

1) HOpMaJIU3alUEH.

50. IIpouecc TepMOOOPAGOTKH, 3AKJTIOYAIOIIHNICS B HATPEBE CTAJIHU 10
onpeeJéHHONM TeMIIePaTYypPhbl, BbIAEPKKE U MOCTEAYIONIHUM MeIJIeHHOM
OXJIAJK/IEHMH BMECTe C NMeYblo,

HA3bIBAETCA ...

a) 3aKaJIKoM.

0) OTITYyCKOM.

C) OT)KUTOM.

1) HOpMaJI13auen.

51. YcTpaHenue BHYTPEHHUX HANPSIZKEHU, yMEeHbIIIeHUE XPYIIKOCTH,
MOHMKEeHNEe TBEPIOCTH, yBeJTHYeHHE BA3KOCTH U yJIy4dllleHue
00padaTbIBa€EMOCTH JOCTUTAETCA ...

a) HOpMaJIU3alUEeH.

0) OTXKHUTOM.

C) 3aKaJIKOM.

1) OTITYCKOM.

52. IlonyyeHue cTaIM ¢ BBICOKOH TBEPAOCTHIO, IPOYHOCTHIO,
HU3HOCOYCTOMYMBOCTHIO JOCTUTAETCS ...

a) HOpMaJIU3aIlue.

0) OTXKHTOM.

C) 3aKaJIKOM.
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J1) OTITYCKOM.
53. Kakoii MeTaJL1 He ABJISIeTCH HBETHLIM?
a) 30J10TO.

0) Meb.

) BoJib(hpam.
1) JKeJe30.

54. Kakoi U3 nepeyncJIeHHbIX IBETHBIX METAJJIOB AIBJSAETCH CAMbIM
JErKornJaBKumM?

a) ATFIOMUHUM.

0) Menb.

C) OJIOBO.

1) CBUHEII
55. Cni1aB Meau ¢ HIMHKOM Ha3bLIBaeTcd ...
a) OpOH30M.
0) ITaTyHBbIO.
C) IIOPATIOMUHHEM.
1) 6a60uTOM.

Kntoy K Tectam:

No | IlpaBu No [IpaBu | Ne Bon | IlpaBu No [IpaBu No [TpaBun
BOIl | JIbHBIM | BOIl | JIBHBIA | poca | JbHBIM | BONIpP | JBHBIM | BOIPO | bHBIN
poca | OTBET | poca | OTBET OTBET | oca | OTBET ca OTBET

1 a 12 c 23 I 34 0 45 I

2 c 13 I 24 0 35 0 46 c

3 0 14 a 25 c 36 hi| 47 a

4 a 15 c 26 0 37 a 48 hi|

5 c 16 hi| 27 hi| 38 c 49 0

6 0,c 17 a 28 o 39 c 50 c

7 a 18 C 29 §) 40 a 51 II

8 a 19 0 30 I, a 41 0 52 c

9 §) 20 c 31 a 42 0 53 Il
10 o 21 bi| 32 C 43 C 54 C
11 Cc 22 c 33 44 a 55 0

[IIkana olleHuBaHUs PE3yIbTATOB TECTUPOBAHUS
% BepHBIX pelIeHuii (0TBETOB) [[Ixana oueHnBaHUS
85-100 OTJINYHO
70 - 84 XOpOLIO
50- 69 YAOBJIETBOPUTENBHO
0-49 HEYJI0BJIETBOPUTEIBHO
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8.2.4 UnauBuayajbHble 3a1aHMsl (3a1aHUSI HA
CaMOCTOSITEJIbHYIO padoTy)

Bapmuanr 1

1. OnummTe siBJIeHUE NoauMopdu3Ma B MPUWIOKEHUH K LUPKOHUIO, a TAKKe
CTPOEHHE M OCHOBHBIE XapaKTEPUCTUKH KPUCTAUIMYECKON PEIIETKH (I1apaMeTphl,
KOOPJIMHALIMOHHOE YHCIIO, TUIOTHOCTh YIIAKOBKH ).

2.  Berueprure  guarpamMMy — COCTOSIHMSL — Menb-cepeOpo.  Onummure
B3aMMOJICHCTBUE KOMIIOHEHTOB B JKHJAKOM U TBEPAOM COCTOSIHUSIX, YKaXHUTE
CTPYKTYpPHBIE COCTaBJISIOIIME BO BCEX OOJIACTAX JHUArpaMMbl COCTOSIHUSA,
O0OBSCHUTE XapaKTep U3MEHEHHUsI CBOMCTB CIUIABOB B JAHHOW CUCTEME C MOMOUIBIO
npasui KypHakoBa - MarucceHa.

3. OnummuTe TOYEYHbIE HECOBEPIICHCTBA KPUCTAINTMYECKOTO CTPOCHUS.

4. BpbluepTute AMarpaMMy COCTOSIHUSI JKeNe30-KapOuj Keje3a, YKaKUTe
CTPYKTYpPHBIE  COCTaBJISIOIIME BO BCeX oOOiacTtax auarpammbl.  Onwumure
MIPEBPALCHHUS U MIOCTPOUTE KPUBYIO OXJIAXKJEHUS B MHTEpBaje temneparyp ot 1600
no 0°C (c mpumenenwem mnpaBuia ¢a3) mis craBa, coaepxamero 1,6 % C.
Onpenenutb: KOMIOHEHTHI, (pa3bl, MEXaHHMUYECKHE CMECH W NPHUBECTU MapKy
CILJIaBa.

Bapuanr 2
1. Onuumure gBIeHUE NOAUMOPPU3MA B IPUIIOKEHUH K KETE3Y.
2.  Bbluepture — amarpaMMmy — COCTOSIHHSL — OJIOBO-UMHK.  Onummre

B3aUMOJICMICTBHE KOMIIOHEHTOB B JKHUJIKOM M TBEPJAOM COCTOSHUSIX, YKaKUTE
CTPYKTYPHBIE€ COCTaBJISIFOIIME BO BCEX 00JIACTSIX JUArpaMMbl COCTOSIHHS, OOBSICHUTE
XapaKkTep HM3MEHEHMsI CBOMCTB CIUIABOB B JIAHHOW CHCTEME C TOMOIIBIO MPaBUI
KypnakoBa — MarucceHa.

3. Kak u mnouemMy H3MEHSIOTCS MEXaHWYECKUE CBOWCTBA METAIJIOB IIPU
XOJIOAHOM TUTacTHYeCKOn nedopmarym?

4. BeiuepTuTe AMarpaMMy COCTOSIHHSI JKelie30-KapOuz xene3a. YKaKuTe
CTPYKTYpPHBIE  COCTaBISIIOIIME BO BCEX OOJIACTSIX  JAWArpaMMBbl,  OMUIIUTE
MIPEBpAILICHHS U OCTPOUTE KPUBYIO OXJIAXKICHUSI B HHTEpBasie Temieparyp ot 1600
no 0°C (¢ mpumenenmem mpaBuna ¢as) mis craBa, coxepxkamiero 0,9 % C.
OnpenenuTb: KOMIOHEHTHI, (a3bl, MEXaHUYECKUE CMECH M TPUBECTH MapKy
CILJIaBa.

Bapuanr 3

1. Onumure CYHIHOCTh 3BTEKTHUYECKOW KPUCTAIIU3ALMUU U CTPYKTYpPY
J11000r0 HBTEKTUYECKOTO CILIaBa.

2. BeluepTuTe AuarpamMmy COCTOSIHHS CHCTEMBI allOMUHUK-MeNb. Omnuiunre
B3aMMOJICHCTBUE KOMIIOHEHTOB B JKUIKOM M TBEPAOM COCTOSIHHUSX, YKaKUTE
CTPYKTYPHBIE COCTaBJISIIOIIIME BO BCEX O0JACTAX JAHArpaMMbl U OOBSICHUTE XapaKTep
VM3MEHEHHUS CBOVCTB CIUIABOB B IAHHOM CUCTEME C ITOMOIIbIO npaBuil KypHakosa.

3. Iucnokaiuu v UX BIUSIHUE HAa MEXAHUYECKHE CBOMCTBA METAJIJIOB.

4. Bpreprure auarpaMmy COCTOSIHHS OKee30-KapOuj skeme3a. YKaKHUTe
CTPYKTYPHBIE COCTABJISIFOIIME BO BCEX 00JIACTIX JUArPaMMBbI, OMTUIIUTE MPEBPAICHUS U
MOCTPOITE KPUBYIO OXJIaxAeHUss B uHTepBasie Temmeparyp ot 1600 mo 0°C (c

34



npuMeHeHneM mnpaBuia (a3) mas cruiaBa, cogepskamiero 2,5 % C. OnpenenuTs:
KOMIIOHEHTHI, (ha3bl, MEXaHHYECKHE CMECH M TPUBECTU MapKy CIIaBa.
Bapuanr 4

1. OnuimTe OCHOBHBIE TUIIBI XUMUYECKOM CBS3H.

2. Belueprture amarpamMmy COCTOSIHUSL CHUCTEMBI MarHuUM-KaiblMid. Onummre
B3aMMOJICHICTBUE KOMIIOHEHTOB B JKHJKOM U TBEPJAOM COCTOSIHUSIX, YKaXXHUTE
CTPYKTYpPHBIE COCTABJISIOIINE BO BCEX OOJACTIX AUArpamMmbl COCTOSIHUSI U OOBSICHUTE
XapaKTep H3MEHEHUS CBOWCTB CIUIABOB B JAHHOW CHUCTEME C IOMOUIBIO IPABUI
Kypnaxkoga.

3. OnuiuTe BUIbl HECOBEPUIEHCTBA KPUCTAJUIMUYECKOTO CTPOEHUS U UX BIIUSHUE
Ha CBOMCTBa METALJIOB.

4. Bbreprure auarpaMmy COCTOSIHUSL OKeNe30-KapOuj sKkene3a. YKaKuTe
CTPYKTYPHBIE COCTABIISIOIIME BO BCEX OOJIACTSIX JUArPaMMBbI, OTIMIIUTE MPEBPAIICHUS U
MOCTPOMTE KPUBYIO OXJIAXACHUS B HHTEepBasie Temmneparyp ot 1600 mo 0°C.
OnpenenuTh: KOMIIOHEHTHI, (a3bl, MEXaHHYECKHE CMECH U TPUBECTH MapKY
CILJIaBa.

Bapuanr 5

1. Onumure cTpoeHre U OCHOBHBIE XapPAKTEPUCTUKU KPUCTAITUYECKON PELIETKH
Xxpoma (rlapaMeTpbl, KOOPAMHAIIMOHHOE YUCIIO, IJIOTHOCTh YIIAKOBKH).

2. BereptuTe aAMarpaMMmy COCTOSIHUSI CHUCTEMBI KaaMUU-IMHK. Onummre
B3aMMOJICIICTBUE KOMIIOHEHTOB B JKHIAKOM W TBEPAOM COCTOSHUSIX, YKaKUTE
CTPYKTYpPHBIE COCTABJISIFOLLME BO BCEX OOJACTIX AMAarpaMMbl COCTOSHUS U OOBSCHHUTE
XapakTep M3MEHEHUSI CBOMCTB B JAHHOM CHCTEME C MOMOUIbI0 NpaBwi KypHakosa -
Martuccena.

3. Kak u3MeHs0TCs CTPYyKTypa U CBOMCTBA MeTalljla MPU ropsiueid IiacTU4ecKon
nedopmanuu?

4. Belueprure aumarpamMmy COCTOSHUSL OKENe30-KapOuj kene3a. YKaKHUTe
CTPYKTYPHBIE COCTABJISIIOILIME BO BCEX O0JIACTSX JUArPaMMbl, OMUILUTE MPEBPALICHUS U
MOCTPOUTE KPUBYIO OXJXKICHUS B uHTepBaie Ttemmeparyp ot 1600 go 0°C (c
npyuMeHeHrueM npaBwia (a3) ansa cmiasa, coxaepxkaimero 3,7 % C. OnpenenauTs:
KOMIIOHEHTHI, (ha3bl, MEXaHMUYECKHE CMECH U TPUBECTU MApKy CIUIaBa.

Bapuanr 6

1. YUro Takoe TBepAbIi pacTBOp 3ameneHus? [Ipuseaure mpumep.

2.Bpiuepture AuarpamMmy COCTOSIHHSL CUCTEMBbI MarHuii-kaamuid. Onummure
B3aMMOJICIICTBHE KOMIIOHEHTOB B JKHJKOM M TBEPIOM COCTOSIHUSIX, YKAKUTE
CTPYKTYPHBIE COCTaBJISIIOILIME BO BCEX OOJIACTAX AMArpaMMbl COCTOSHHUS M OOBSCHHUTE
XapakTep W3MEHEHHs CBOWCTB CIUIABOB B JAHHOW CHCTEME C IOMOIIBIO IPaBUII
Kypnakosa.

3. Kakas tepmuueckast 00pad0OTKa MPUMEHSIETCS [TOCIIE XOIO0JHON MIACTUYECKON
nepopManuu s yctpaHeHus Hakiena. OOocHyiTe BbIOOp pekuma (Ha mpumepe
AJIFOMUHMS) U OIUILXTE MPOUCXOISIIUE MPEBPALLCHHUS.

4. BbluepTuTe OUArpaMMy COCTOSIHUSL JKEJE30-KapOHWI Keje3a, YKaKUTe
CTPYKTYPHBIE COCTaBJIAIOIIME BO BCEX OOJIACTSAX JUArpaMMbl, OMUIIUTE MPEBPAIICHUS U
MOCTPONTE KPHUBYIO OXJaXJIeHHUs B HHTepBasie Temmeparyp oT 1600 mo 0°C (c

35



npuMeHeHneM TnpaBwia ¢a3) st cioiaBa, coaepkamero 3,3 % C. OnpenenuTs:
KOMIIOHEHTHI, (ha3bl, MEXaHHYECKHE CMECH M TPUBECTU MapKy CIIaBa.

Bapuant 7

I. Onuumre sBieHUs noimMoppu3sMa B NPUIOKEHWM K TuUTaHy. [lokaxure
CTPOEHHE W OCHOBHBIE XapAKTEPUCTUKU KPUCTAUIMUECKOW pPEIeTKH (MapaMeTphl,
KOOPJWHAIIMOHHOE YHUCJIO, IUIOTHOCTh YIAKOBKH) JJIsi KyOMUYecKOW MoauduKaium
TUTAHA.

2. Bebluepture guarpamMmy COCTOSHMSI CHCTEMbl KaaMUM-UMHK. Onummre
B3aUMOJICHICTBHE KOMIIOHEHTOB B JKHUIKOM M TBEPAOM COCTOSIHUSIX, YKAKHUTE
CTPYKTYpPHBIE COCTABJISIOIIME BO BCEX O0JACTSAX MArpaMMbl COCTOSHUSI U OOBSCHUTE
XapakTep W3MEHEHHUs CBOMICTB CIUIABOB B JIAHHOW CUCTEME C NMPUMEHEHHUEM MpPaBUII
KypnaxoBa - MatucceHa.

3. Kakoii TepM0o0OpabOTKOM MOYKHO BOCCTAHOBHTH IUIACTHYECCKHE CBOMCTBA
xonoaaoaeopmupoBaHHoi ctaym 10?7 YikaxkuTte pekuM BRIOpaHHON TEPMOOOPAOOTKH.

4. BeluepTuTe aMarpaMMy COCTOSIHUS JKENEe30-KapOuj IKelle3a, YKaKuTe
CTPYKTYPHBIE COCTABIISIOLIME BO BCEX O0NACTAX JUarpaMMbl, ONUILUTE NPEBPALICHUS U
MOCTPOUTE KPUBYIO OXJIXKJEHUS B uHTepBaie Temmeparyp ot 1600 mo 0°C (c
npUuMeHeHueM mnpaBwia (a3) ans cruasa, coxepxkamiero 3,1 % C. OnpenenuTs:
KOMIIOHEHTBI, (ha3bl, MEXaHMYECKHE CMECH U TPUBECTU MApKy CIUIaBa.

Bapuanr 8

1. Kak Bnusier MOIu(pUIMPOBAaHUE HA COCTOSHUE M CBOICTBA JIUTOrO MeTasuia?
OOBsiCHUTE MIPUUKHY BO3IECHUCTBUSI.

2. BblueptuTe aMarpaMMy COCTOSIHMSI CHCTEMbI  ATIOMHHUN-T€pPMaHHIA.
OnummMre B3aMMOJIEHCTBUE KOMIIOHEHTOB B KHUJIKOM U TBEPAOM COCTOSTHUSIX, YKAXKHUTE
CTPYKTYPHBIE COCTABIISIOIINE BO BCEX OONACTIX JHArpaMMbl COCTOSHUSI M OOBSICHUTE
XapaKkTep W3MEHEHHUS CBOWCTB CIUIABOB B JAHHOW CHCTEME C ITOMOUIbIO IPABHI
Kypnakosa.

3. Ilox neiicTBMEM KakKWX HANpsHKEHWH BO3HUKAET IUIacTHUecKas Aedopmanus?
Kak rmpu 5TOM U3MEHSIOTCS CTPYKTYpa U CBOMCTBA METAIOB U CIUIABOB?

4. BbluepTuTEe IUArpaMMy COCTOSIHUSL JKEJIE30-KapOHI Keje3a, YKaKUTe
CTPYKTYPHBIE COCTABJISIIOLIME BO BCEX OOJIACTSIX AUArpaMMbl, OMUILIUTE MPEBPALICHUS U
MOCTPONTE KPUBYIO OXJaXIEHUs B HHTepBajie Ttemmeparyp or 1600 mgo 0°C (c
npuMeHeHreM mpaBwia ¢a3) s cmasa, cojepxaimero 3,4 % C. OnpenenauTs:
KOMIIOHEHTHI, (ha3bl, MEXaHMUECKUE CMECH U MPUBECTU MapKy CILJIaBa.

Bapuant 9

1. Kak Bnusier moauduipoBaHie Ha COCTOSTHHE W CBOWCTBA JIMTOTO MeTasuia?
OOBsICHUTE NPUYKHY BO3ACHUCTBUSL.

2. Bpruepture nuarpaMMmy COCTOSIHHSL CUCTEMBI MarHW-repmMannii. Onumure
B3aMMOJCHCTBUE KOMIIOHEHTOB B JKHJIKOM M TBEPAOM COCTOSHHUAX, YKAXKHUTE
CTPYKTYpPHBIE COCTABJISIOIIME BO BCEX OOJIACTSAX JMArpaMMmbl COCTOSHUSI U OOBSICHUTE
XapaKkTep H3MEHEHMsI CBOMCTB CIUIAaBOB B JAHHOM CHCTEME C TIOMOIIBIO IPaBUII
Kypnakoga.
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3. Ilox neiicTBMEM KakuX HANPSDKEHWH BO3HHUKAET IlacTHuecKas jaedopmarius?
Kaxk nipu 3TOM U3MEHSIIOTCS CTPYKTYpa U CBOMCTBA METAJIOB U CILIABOB?

4. BbluepTuTe IUarpaMMy COCTOSIHHSL JKEJIE30-KapOHMI JKele3a, YKaKUTe
CTPYKTYPHBIE COCTABIISIOIIME BO BCEX O0NACTAX JUarpaMMbl, ONUILUTE NPEBPALICHUS U
MOCTPOUTE KPUBYIO OXJIaXJeHUss B uHTepBaje temreparyp ot 1600 mo 0°C (c
npuMeHeHrueM mpaswia (a3) s cruaBa, couepxkamero 1,4 % C. OnpenenuTs:
KOMIIOHEHTHI, (ha3bl, MEXaHUYECKHE CMECH U TPUBECTU MApKy CIUIaBa.

Bapuanr 10

1. Onummre sBieHWe NoaMMOpdU3Ma B MPUIOKEHHH K >kene3dy. [lokaxkute
CTPOCHHE M OCHOBHBIE XapaKTEPUCTUKH KPUCTAUIMUECKON PEIIETKH IJI Pa3IM4HbIX
MO TA(DUKAITHI Kele3a.

2. Bplueptute auarpaMMy COCTOSIHMS CHCTEMBI  OJIOBO-IMHK. Onuimre
B3aUMOJICHCTBUE KOMIIOHEHTOB B JKMJKOM UM TBEPJIOM COCTOSIHMSIX, YKaKHUTE
CTPYKTYpPHBIE COCTABJISIFOIIME BO BCEX 00JIACTAX AUArpaMMBbl COCTOSIHUS U OOBSICHUTE
XapaKkTep W3MEHEHUs CBOMCTB CIUIABOB B JAHHOM CHUCTEME C IOMOILIBIO IPaBUII
Kypnakosa.

3. Kak Biusier cocTaB cIUlaBa W CTENEHb IUIACTHYECKOW Aedopmanuu Ha
NPOTEKaHUE PEKPUCTALIM3AIMOHHBIX MpoleccoB? UTO Takoe KpuUTHYECKas CTENEeHb
nedopmanyn?

4. BbluepTuTe aUArpaMMy COCTOSIHUSL JKEJIE30-KapOHWI Keje3a, YKaKUTe
CTPYKTYPHBIE COCTABJISIFOLINE BO BCEX OOJIACTSIX JUArpaMMBbl, OMUILIUTE MPEBPALICHUS U
MIOCTPOMTE KPUBYIO OXJIaXJEHHs B HHTepBasie Temmeparyp ot 1600 mo 0°C (c
npuMeHeHrueM mpaBwmia (a3) ansa crasa, coxaepxkamero 3,8 % C. OnpenenuTs:
KOMIIOHEHTHI, (ha3bl, MEXaHMYECKHE CMECH M TPUBECTU MapKy CIIaBa.

Bapuanr 11

I. Yro Takoe mnepeoxXJaXIECHUE, W KaK OHO BIMAET Ha CTPYKTYpYy
KPHUCTAJUIM3YIOLIErocss MeTaya’?

2. BpluepTuTe AMarpaMMy COCTOSIHMSI CHCTEMBI OJOBO-UMHK. Onummre
B3aMMOJICUCTBHE KOMIIOHEHTOB B JKUJAKOM M TBEpPJAOM COCTOSHUSAX, YKAKHUTE
CTPYKTYpPHBIE COCTAaBIISIIOIIME BO BCEX O00JACTAX JUarpaMMbl COCTOSIHUSL U
OOBSCHUTE XapaKTep M3MEHEHHUS! CBOMCTB CILJIABOB B JAHHOW CHUCTEME C MOMOIIBIO
npaBui KypHakoga.

3. Kako#i TepMm000OpabOTKONH MOXKHO BOCCTAHOBUTH IUIACTUUECKHE CBOWMCTBA
xoJnoaHoaeopMupoBanHoi ctanu 10?

4. Berueprure auarpaMMy COCTOSIHUSL JKEJI€30-KapOuJ Kene3a, YKAKHUTE
CTPYKTYpHBIE  COCTABJISIOIIME BO BCEX OONAcTsIX JAMAarpaMMbl,  OIHILINTE
IIPEBPALIEHUS U ITIOCTPOUTE KPUBYIO OXJIAXKJICHUS B MHTEpBajie temmeparyp ot 1600
no 0°C (c mpumeneHuem mnpaBwia ¢asz) aas crasa, coxepxkamero 1,8 % C.
OnpenenuTb: KOMIIOHEHTHI, (pa3bl, MEXaHUYECKHME CMECH U NPUBECTH MAPKY
CILJIaBa.

Bapuant 12
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. Onummre yciaoBUS TMOJYYEHHS MEJIKO3EPHUCTONM CTPYKTYpbl IIpU
CaMONIPOU3BOJIBHO  PA3BUBAIOLICHCS  KPUCTALIM3ALMH  (MCIOJIB3YSI  TEOPHIO
TammaHa).

2. BelueptuTe auarpaMMy COCTOSIHHSI CHUCTEMbI CBUHEN-MarHui. Onumure
B3aMMOJICCTBE KOMIIOHEHTOB B JKMJIKOM M TBEPIOM COCTOSHHSX, YKaXUTE
CTPYKTYPHBIE€ COCTABJISIOIIME BO BCEX 00JIACTAX AUArpaMMBbl COCTOSIHUSI U OOBSICHUTE
XapaKTep M3MEHEHHUs CBOWICTB CIJIaBOB B JAHHOW CHUCTEME C IMOMOIIbIO IMPaBUI
KypHakosa.

3. Kak u moueMy mpu miacTHUecKoil aeopManid HM3MEHSIOTCS CBOMCTBa
METaJIIOB?

4. BeluepTuTEe AMAarpaMMy COCTOSIHUS JKeNe30-KapOuj Keje3a, YKaKuTe
CTPYKTYpHBIE  COCTAaBJISIOLIME BO BCeX OO0JacTIX JMarpaMMbl, OIMILIUTE
MpEBpALEHUS U TOCTPONTE KPUBYIO OXJIAXKICHUSI B MHTEpBajie temieparyp ot 1600
no 0°C (c mpumeHnenweM mpaBmia (a3) mis cruiaBa, coxaepxkamiero 4,8 % C.
Onpenenutb: KOMIOHEHTHI, (pa3bl, MEXaHHMUYECKHE CMECH W MPHUBECTH MapKy
CIJIaBa.

Bapuanr 13

1. TloctpoiiTe ¢ mnpuMeHEHHEM TMpaBuiia (a3 KPUBYIO HarpeBaHus IS
TIOMUHUSL.

2. BeluepTuTe AuarpaMmy COCTOSIHHSI CUCTEMBI CypbMa-repmaHuid. Onummre
B3aMMO/JICHCTBUE KOMIIOHEHTOB B JKMJKOM W TBEPIOM COCTOSIHHUSX, YKaXUTe
CTPYKTYPHBIE COCTaBIAIONIME BO BCEX O0OJIACTAX JOMArpaMMbl COCTOSHHS U
OOBSCHUTE XapaKTep U3MEHEHUs CBOMCTB CIUIABOB B JAHHOM CHCTEME C MOMOUIbIO
npasui KypHakosa - Matuccena.

3. OnummTe BUIbI HECOBEPIIEHCTB KPUCTAIUNIMYECKOTO CTPOCHUS METAILIIOB.

4. BpluepTuTe AMarpaMMy COCTOSIHUSL JKEJIE€30-KapOuj xKene3a, YKaKUTe
CTPYKTYpPHBIE  COCTaBJSIOIIME BO BCEX 00JIACTAX JMAarpaMMbl, OIHUIIUTE
IIPEBPALLEHHUS U MIOCTPOMTE KPUBYIO OXJIAXKIEHUs B MHTepBase temmeparyp ot 1600
no 0°C (¢ mpumeHeHueMm mnpaBuiia (a3) s cmiaBa, coxaepxkamiero 2,3 % C.
OnpenenuTb: KOMIIOHEHTHI, (a3bl, MEXaHUYECKHE CMECU U MPUBECTH MApKY
cIjiaBa.

Bapuanr 14

1. Kak Bausier MmoauduimpoBanue Ha CTPOECHUE M CBOMCTBA JIMTOTO MeTayuia?
OOBbsICHUTE MPUINHY TAKOTO BO3/ICHCTBUSI.

2. Bbluepture nuarpamMmy COCTOSIHUSI CHUCTEMBbI CBUHEU-Maruuvii. Onuiiure
B3aMMOJECHUCTBUE KOMIIOHEHTOB B JKMUJAKOM M TBEPAOM COCTOSHHSX, YKAXKUTE
CTPYKTYpPHBIE COCTABJISIONINE BO BCEX 00JIACTAX TUArPAMMBbl COCTOSIHUS U OOBSCHUTE
XapakTep U3MEHEHUS CBOMCTB CIUIABOB B JIAHHOW CHUCTEME C IMOMOIIBIO IPABUII
Kypnakosa.

3. Kak u moueMy HU3MEHAIOTCS MEXAHWYECKHE CBOMCTBA METAJIOB IIPHU
XOJIOJTHOM TIJIaCTUYECKOM edopmaruu?

4. BbluepTuUTe AMArpaMMy COCTOSIHUSL >KeJIe30-KapOuJ jKeje3a, YKaXuTe
CTPYKTYpPHBIE  COCTABJISIIOIIME BO BCEX O0OJIACTAX  JIMAarpaMMbl,  OIMUILIUTE
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MpEBpALIEHUS U TOCTPONTE KPUBYIO OXJIAXKICHUSI B MHTEpBajie temieparyp ot 1600
no 0°C (c mpumeneHuem mpaBuil ¢a3) s cmiaBa, couepxarmiero 3,8 % C.
OnpenenuTh: KOMIIOHEHTHI, (a3bl, MEXaHUYECKHE CMECH U TPUBECTH MapKY
CILJIaBa.

Bapmuanr 15

1. Onumure yciaoBUs 0Opa3oBaHUsS HEOTPAHMUYECHHBIX TBEPABIX PacTBOPOB.
[IpuBeauTe nuarpaMMmy COCTOSIHUSI CUCTEMbI CILJIABOB, KOMIIOHEHThI KOTOPBIX UMEIOT
HEOTPaHUYECHHYIO PACTBOPUMOCTD KaK B JKUJKOM, TaK U B TBEPIAOM COCTOSTHUSX.

2. BerueptuTe aMarpaMmy COCTOSIHHSI CHCTEMBI QIFOMUHUN-MENb, OMMILINTE
B3aMMOJICCTBUE KOMIIOHEHTOB B JKHJKOM M TBEPAOM COCTOSHHUSX. YKaXuTe
CTPYKTYPHBIE COCTABIISIOIINE BO BCEX 00JIACTIX JUATPAMMBI COCTOSIHUSI 1 OOBSICHUTE
XapaKTep CBOMCTB CIUIABOB B JIAHHOW CUCTEME C TTOMOIIIBIO TTpaBuil KypHakoBa.

3. ns d4ero MNPUMEHSETCS OTKUT B IIPOLIECCE H3TOTOBJIEHUS CTAIbHOU
XOJIOJTHOTIPOKATHOM JIeHThI? Kak Ha3pIBaeTCA TaKOW BUJT OTKUTA?

4. Berueptute auUarpaMMy COCTOSIHUS JKEJI€30-KapOuJl Keje3a, YKaKUTEe
CTPYKTYpHBIC  COCTaBJISIIOIIME BO BCEX OOJIACTSIX  JAMArpaMMbl,  OIHUIIUTE
IIPEBPALEHUS U MIOCTPOMTE KPUBYIO OXJAXIAEHUs B HHTEpBaJie Temieparyp ot 1600
no 0°C (c mpumenenueMm mnpaBuia (a3) s cruiaBa, coxaepxkamero 2,3 % C.
OnpenenuTb: KOMIIOHEHTHI, (a3bl, MEXaHUYECKHUE CMECH M TPUBECTH MapKy
CILJIaBa.

Bapuanr 16

1. Onummre YycioOBUS TMONYYEHHS] MEIKO3EPHUCTOM CTPYKTYpbl IMpHU
CaMOIPOU3BOJILHO Pa3BUBAIOILIECHCS KPUCTAUIM3ALIMM, UCTIONB3Ys TeopHio TaMmMaHa.

2. Bowrueptutre auarpaMMmy COCTOSHHUS CHUCTEMBI MEIb-CEpeOpo, OMUIIHTE
B3aMMOJICMCTBUE KOMIIOHEHTOB B JKHJIKOM W TBEPIAOM COCTOSIHUSAX. Y KaXUTe
CTPYKTYPHBIE COCTaBJISIOLIME BO BCEX OOJIACTSX AUArpamMMbl COCTOSIHUSI U OOBSICHUTE
XapakTep WM3MEHEHHUsS] CBOICTB CILJIABOB B JIAHHOW CHUCTEME C IOMOIIBIO IMPaBUII
Kypnakosa.

3. KakuM crmocoO0M MOKHO BOCCTAHOBHUTH INIACTUYHOCTH XOJIOJHOKATAHOI'O
aTfOMUHUEBOr0 TpyTKa? HasHaubTe peXUM TEPMHUYECKOW OOpaOOTKH M OIHUIIUTE
(U3NYECKYIO CYITHOCTh MPOUCXOISIINX MPOLIECCOB.

4. BeluepTuTe IUArpaMMy COCTOSIHUS JKEJIe30-KapOuj JKene3a, YKaXKuTe
CTPYKTYpPHBIE COCTAaBJISIONIME BO BCEX 00JACTAX IMArpaMMbl, OMTUIIIUTE PEBPALCHUS U
MOCTPOMTE KPUBYIO OXJaxAeHHss B HHTepBasie Temmeparyp ot 1600 mo 0°C (c
npuMeHeHneM mpaBuia (a3) ansa cruaBa, coxepkamiero 2,4 % C. OnpenenuTs:
KOMIIOHEHTHI, (ha3bl, MEXaHHYECKHE CMECH M TPUBECTU MapKy CIIaBa.

Bapuanr 17
I. Onummre sBieHWE NOAUMOPPU3MA B MPWIOKEHWHM K TUTAHY, a TaKxkKe
CTPOCHHE W OCHOBHBIE XapaKTEPUCTHKH KPUCTAJUIMYECKOM pelIeTKH (IapaMeTpsl,
KOOPJIMHAIIMOHHOE YHUCJIO, IUIOTHOCTh YIHAKOBKHM) JJisi KyOMYeCcKOM MOIU(pHUKAIIH
TUTaHA.
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2. Beluepture auarpamMmy COCTOSIHMSI CHCTEMbl MarHui-repmanuid. Onuimre
B3aUMO/ICIICTBUE KOMIIOHEHTOB B JKUJIKOM U TBEPJIOM COCTOSIHUSIX, YKQKUTE CTPYKTYPHBIE
COCTaBJLSIIOLIME BO BCEX OOJIACTSX IUArpaMMbl COCTOSIHUSI U OOBSCHUTE XapakTep
W3MEHEHHsI CBOMCTB CILUIABOB B JAHHOM CHUCTEME C MOMOILIBIO npaBui KypHakosa.

3. IlokoBkn m3 cramu 40 MMEOT KpynmHO3E€pHUCTOE CTpoeHue. HasnaubTe
PEXHUM TEPMUYECKON 0OpaOOTKU ISl MOMYUYEHUSI MEJIKOTO 3€pHA U OOBSICHUTE, MOYEMY
BbIOpPaHHBIN pPEKUM O0ECTIEYMBAET METTKO3EPHUCTOE CTPOCHUE CTAIIH.

4. BbluepTuTe aUArpaMMy COCTOSIHUSL JKEJIE30-KapOHI Keje3a, YKaKUTe
CTPYKTYPHBIE COCTABJISIIOLIME BO BCEX OOJIACTSIX AUArpaMMbl, OMUILIUTE MPEBPALICHUS U
MOCTPONTE KPUBYIO OXJIAXKJIEHHs B HHTepBaje Ttemmepatyp ot 1600 mo 0°C (c
npuMeHeHneM mnpaBuia (a3) s cruiaBa, coaepskamiero 2,8 % C. OnpenenuTs:
KOMITOHEHTHI, ()a3bl, MEXaHUUECKUE CMECH U MPUBECTU MapKy CILJIaBa.

Bapuanr 18

1. OnumuTe siBlNeHUE NOMUMOP(PHU3MA B IPUIIOKEHUU K KEIE3y.

2. Bpruepture namarpamMMmy COCTOSIHUSL CHCTEMBI KaaMHUH-IMHK. Onummre
B3aUMOJICUCTBUS KOMIIOHEHTOB B JHJKOM M TBEPAOM COCTOSHMSX, YKaXUTE
CTPYKTYPHBIE COCTaBIISIIOLIME BO BCEX 00NACTAX AUArpaMMbl COCTOSHUSA U OOBSICHUTE
XapakTep M3MEHEHHUsl CBOMCTB CIUIABOB B JIAHHOM CHCTEME C IOMOUIbIO MpaBUII
Kypnakoga.

3. Kak wu3MeHsOTCS CTpyKTypa W CBOWCTBAa MeTajyla MOpH Tropsdyei
MJIaCTUYECKOM aedopMariiu?

4. BelueptuTre aMarpaMMy COCTOSIHMS JKEN€30-KapOHJl JKese3a, YKaKuTe
CTPYKTYPHBIE COCTaBJISIFOIIME BO BCEX OOJIACTSIX AUArpaMMbl, ONUIINUTE MPEBPAILICHUS U
MOCTPOMTE KPUBYIO OXJIAXKJEHHUS B uHTepBasie Temmeparyp ot 1600 mo 0°C (c
npuMeHeHnn TnpaBwia (a3) mnsa cmiaBa, coxepkamiero 5,8 % C. OnpenenuTs:
KOMIIOHEHTHI, (pa3bl, MEXaHUYECKHE CMECH U IPUBECTU MApKy CILIaBa.

Bapwuanr 19

l. Onumwure sBneHwe noiauMopdu3Ma B NPWIOKEHUHM K JKeJIe3y, a TaKkKe
CTPOCHHUE U OCHOBHBIE XAPAKTEPUCTUKH KPUCTAIUIMYECKOW PEIICTKU JJISI PA3IMYHBIX
Moaudukaiui xenesa. [IpuBeuTe KpUBYIO OXJTAXKICHUS JUTS AKeJle3a.

2. Bpluepture auarpaMMmy COCTOSIHUSL CHUCTEMBI MeIb-HUKENb. OnuImTe
B3aMMOJCCTBUE KOMIIOHEHTOB B JKUJIIKOM M TBEPJIOM COCTOSIHUSIX, YKQKHTE
CTPYKTYpPHBIE COCTaBIISIONINE BO BCEX OOJIACTSAX JUArpaMMbl COCTOSIHUSI M OOBSCHUTE
XapaKTEpP W3MEHEHUs CBOMCTB CIUIAaBOB B JAHHOW CHUCTEME C IIOMOIIBIO IPAaBUII
Kypnakoga.

3. Kak u3MeHSIOTCS TUIOTHOCTh JUCIOKAIMN TIPH TUIACTHYECKOU JieopMaIim
METAJLJIOB U TTOYeMy?

4. BeruepTuTe aMarpaMMy COCTOSIHUS JKENEe30-KapOuj IKele3a, YKaKuTe
CTPYKTYPHBIE COCTABJISIOINIME BO BCEX 00JACTSAX TMAarpaMMbl, OMUIIUTE MPEBpaICHUE U
MOCTPOMTE KPUBYIO OXJIaxjaAeHus B uHTepBaie Temmeparyp ot 1600 mo 0°C (c
npuMeHeHneM TmpaBuia (a3) s cruaBa, coxaepxkamiero 1,9 % C. OnpenenuTs:
KOMITOHEHTHI, (Da3bl, MEXaHMYECKHUE CMECH U NMPUBECTU MapKy CIjiaBa.
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Bapuanr 20

1. Tloctpotite ¢ mpuMeHeHreM (a3 KpUBYIO HArPEBAHMS JIJIsl CBUHIIA.
2. BprueptHTe MMarpaMMy COCTOSIHHSI CHUCTEMBI MeAb-cepebpo. Omnummre
B3aMMOJICIICTBUE KOMIIOHEHTOB B JKHJIKOM U TBEPAOM COCTOSHHUSX, YKaXHUTE
CTPYKTYpPHBIE COCTABJISIONINE BO BCEX 00IACTIX AUArpaMMbl COCTOSTHUS M OOBSICHUTE
XapakTep W3MEHEHHs] CBOWCTB CIUIABOB B JIAHHOM CHCTEME C TOMOIIBIO MPaBUII

Kypnakoga.

3. Omumure BHUIBI

HCCOBCPHICHCTB KPUCTANNIIMYCCKOIO CTPOCHHUA MW HX

BJIUSIHUE HA CBOWMCTBA METAJLJIOB.

4. BepbrueptuTe AMAarpaMMy COCTOSIHHSL JKENe30-KapOua iKene3a, YKaKuTe
CTPYKTYPHBIE COCTaBJISIFOIINE BO BCEX OOJIACTSIX JUArpaMMbl, ONUIINTE MPEBPALICHUS U
MOCTPONTE KPUBYIO OXJIaXICHUS B HHTepBaie Ttemrieparyp oT 1600 mo 0°C (c
npuMeHeHueM mnpaBwia ¢a3) s cruiaBa, cozaepxamero 3,8 % C. OnpenenuTs:
KOMIIOHEHTHI, (ha3bl, MEXaHHYECKHE CMECH M TPUBECTU MApKy CIIaBa.

[Ikajga oueHUBaHUA

[ITxana oneHUBaHug

Kputepuu onieHnBanus

«OTnnyHO» BBITIOJIHEHBI BCE 3aJJaHHsI KOHTPOJIBHOM paboThl; paboTa BHITIOIHEHA
B CpOK, opopMmiieHHE, CTPYKTypa U CTWIb pabOThl 0Opa3lOBHIE;
pa60Ta BBITIOJIHECHA CaMOCTOSATCIIBHO, IMPUCYTCTBYIOT COGCTBCHHBIC
000011eHM S, 3aKJTFOYEHUS U BEIBOJIEI.

«Xoporio» TEOpPETUIECKasi YacTh M PacueThl KOHTPOJIBLHON PabOTHI BBITOJHEHBI

C HE3HAUYMTEJIbHBIMU 3aMEUaHUsIMHU; padOTa BBIMIOJIHEHA B CPOK, B
0oOpMIICHHH, CTPYKTYpEe M CTUJIC MPOEKTa HET TPyObIX OMIHOOK;
paboTa BBIMIOJIHEHA CAMOCTOSITEIILHO, MPUCYTCTBYIOT COOCTBEHHBIE
00001IeHNs, 3aKITIOYCHHUS] U BBIBOJIBI; MPABUIbHBIC OTBETHI HAa BCE
BOIPOCHI C TOMOIIIBIO MPENOoJIaBaTesl IPU 3aIIUTE PAOOTHI.

«Y IOBIETBOPUTEIILHO

BBIIOJIHEHHBIE ~ 33aJaHUs  KOHTPOJBHOM  pabOTBl  HMMEIOT
3HAYHUTENIBHBIC 3aMEUaHHs;, padoTa BBIIOJHEHA C HAPYIICHUEM
rpadpuka, B OQOPMIICHHH, CTPYKType U CTHIIE pabOThl €CTh
HEJIOCTAaTKH; paboTa BBITIOJHEHA CAMOCTOSTEIBHO, MPUCYTCTBYIOT
coOcTBEHHbIE 0000IIEHNS; OTBETHl HE HAa BCE BOIMPOCHI NPU 3aIINUTE
paboTHI

«HeynoBieTBOpUTEIBEHO
»

3aJaHusI B KOHTpOJ’ILHOﬁ pa60Te BBIIIOJIHEHBI HE€ ITOJHOCTHBIO HJIN
HEMPaBUIbHO, OTCYTCTBYIOT WJIHM CJCJIaHbl HEMPABUIbHBIC BBIBOJIBI
u  0000menus; odopmieHne pabOTBI HE  COOTBETCTBYET
TpeOOBaHUAM; HET OTBETOB Ha BOMPOCHI MPH 3aIIUTE PAOOTHI.

8.2.5. Tembl 111 CaMOCTOATENbHOM PadOThI CTY/ICHTOB

TeMbl 1J151 CAMOCTOATEILHOM PAa00ThHI:

1. DNeKTpOHHOE CTPOEHHUE U CBOMCTBA METAILIOB.
2. PeanbHble KpUCTAIIIBI U UX KPUCTAIUNIMYECKOE CTPOCHHE.
3. Kpucramiuzanuusi METaNIoB.
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4. MeTaanuecKui CJIMTOK U €r0 CTPOSHHUE.
5. CTpyKTypHbBIE METO]IbI UCCIIEAOBAHUS.

6. du3nyecKkrue METOAbI UCCIICOBAHMUS.

7. MexaHn4eCcKHe CBOMCTBA METaJIJIOB.

8. McniblTanne Ha TBEPAOCTb.

9. UcnbiTanue Ha yIapHYIO BA3KOCTb.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

XoJso0/aHas ¥ Topsiyas rmiactTudeckue aedopMarmm.
[IpeBpaiiienus B cTajasix Ipy HarpeBaHUU.

OxJaxxeHue cTaljeu.

[IpeBparienue aycTteHuTa B MAPTEHCUT, €T0 OCOOCHHOCTH.
OTxur nepBoro u BToporo poaa. Hopmanuzanusi.
3akanka v OTITyCK CTajH.

[ToBepxHOCTHas 3aKaJIKa CTaJIH.

Hubdy3noHHBI OTXKUT. PeKpUCTAITU3aIIMOHHBIN OTKUT.
[TomHBINA ¥ HEMTOTHBINA OTXKUT.

N3oTepMHuUECKil OTKUT.

XUMHKO-TepMUYECcKas 00padoTKa CTaJIH.

. Muddy3uonnast metamm3anus.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

TepmoMexanunyeckas 00paboTKa.

Huddy3roHHOE HackllleHUE AeTalleld MeTaulaMi U HEMETaJlJlaMHu.
BricokoTemmnepaTypHasi TepMoMeXaHudeckast oopadoTka.
HuskoTtemneparypHas TepMoMexaHndeckast 00padoTka.
VYriepoaucteie cTaiv 0OBIKHOBEHHOT'O Ka4eCTBa.

KauecTBeHHBIE yIIIEPOAUCTHIE CTAIIH.

HNHCTpyMEHTANIBHBIE YIIIEPOIUCTHIE CTAJIU.

Uyrynsl. Knaccudukamus. [Ipumecu B ayryHe.
KoHCTpyKIIMOHHBIE TErMPOBAHHBIE CTAJIN.

NHCTpyMEHTAIBHBIE TETUPOBAHHBIE CTAJIU.

ABTOMAaTHas CTab.

[lemeHTyeMBbIE U yIydlllaeMbIE CTAJIA, UX CBOMCTBA, TPUMEHEHHE.
Peccopno-nipy>kunnblie ctanu. Cranu it 3y0uaThIX KOJjec.
[[TaprKONOAIIMITHUKOBBIE CTAJIH.

N3HOCOCTOlKKE, KOPPO3NOHHOCTOMKHE U KAPOIIPOYHBIE CTAIIN
[TopoikoBbIE MaTEepUaIbI.

Komno3unnoHHble MaTepualibl.

KoHncTpyKkiImoHHbBIE MaTEpUaIIbl HA OPraHUYECKON OCHOBE.
TemnepaTypHbIE CBOMCTBA MAaTEPUAIIOB.

HIxana oneHuBaHUA

IlIxana OLICHHUBaHUA KpI/ITepI/II/I OLICHHUBaHUA
«OTIuHO» OOyuaromuiicss TIIyOOKO H COACPXKATEIBHO PACKPHIBACT TEMY
CaMOCTOSITENIbHOM paboThl, HE JONYCTUB OMMOOK. OTBET HOCUT
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Pa3BEPHYTHIN U UCUEPIBIBAIOIINN XapaKTED.

«Xopouio» OOyuaronuiics B LEJIOM PAacKpbIBaeT TEMY CaMOCTOSITEIbHOMN
paboThl, OJHAKO OTBET XOTS Obl HAa OJMH M3 HUX HE HOCUT
Pa3BEpHYTOT0 M UCUEPIIBIBAIOLIETO XapaKTepa.

«Y 1OBJIETBOPUTETHHO» OOyyaromuiics B IIEJIOM PACKPBIBAE€T TEMY CaMOCTOSATEIbHON
paboTel W JOMyCKaeT psAJ HETOYHOCTEW, (QparMeHTapHO
pacKpbIBaeT COJEepKaHHE TEOPETHUECKUX BOIMPOCOB WIH UX
pacKpbIBaeT COAEpP)KATE€IbHO, HO JIONyCKas 3HAYUTENIbHbIC

HCTOYHOCTU.
«HeynoBneTBOpUTEIEHO» OOyuatomiuiics He BiaaeeT BEIOPAHHOM TEMOM caMOCTOSTEIbHOMN
paboThI
8.2.6. HNuauBuayajabHble 3a0aHUA ISl  BBINOJHEHHS] PACYETHO-

rpadguveckoii padoThl, KypcoBoii padoThl (IPOEKTA)

PI'P, KP u KII no nucuunnune «MarepuanoBenenue» padoueit mporpaMMoi u
y4eOHBIM TUIAHOM HE MIPETyCMOTPEHBI.

8.2.7. Temaruka 1ej10BOH UI'PHI

BriGepute n o0oCHyHTEe MapKy CruiaBa JjIsi U3TOTOBJICHUS JETalu. Y KaKHUTeE
XUMHUYECKUH COCTaB, CBOMCTBA CIUIaBA U CIIOCOO TEPMHUYEcKoii 06paboTKy.

Bapuant Jeranp
1 IIITAHIENIb TOKAPHOI'O CTaHKa
2 ITaMI JJ1s1 TOPSYEN IITaMITOBKH
3 KpEMeXHbIN 00T
4 KOJICHYATBIN Ball
5 Ky30B aBTOMOOWIIS
6 KOpoOKa rnepenay
7 MNOJIIUITHAKHN CKOJIbKEHHUS
8 MpyKHUHA
9 peccopa aBTOMOOMIIS
10 CTaHWHA METAUIOPEKYLIUX CTAHKOB
11 3y04aToe KOJIeCo peayKTopa
12 IECTEPEHKA

HIkana oueHnBaHuA
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[[Ixana oneHUBaHUS Kputepuu orneHnBanus

«OTInIHO OOyvaromumiicss TIIYOOKO H COACPXKATEIBHO PACKPHIBACT TEMY
JIEJIOBOM UTPBI, HE TOMYCTUB OMKUOOK. OTBET HOCUT Pa3BEPHYTHII
Y WCUEPIIBIBAIOIIAN XapaKTep.

«Xopo1o» OOyuaromuiicss B 1EJIOM PACKpPBIBACT TEMY JEJIOBOM UIPHI,
OJIHAKO OTBET XOTsI Obl HA OJIMH U3 HUX HE HOCUT Pa3BEPHYTOI0 U
HCYEPIBIBAIOIIECTO XapaKTepa.

«Y 10BJIETBOPUTEIBHO» OOyuaromuiicss B IIeIOM pPAaCKpBIBAET TEMY JICIOBOW HUIPHl U
JIOMYCKAaeT pAd HETOYHOCTEH, (parMeHTapHO pPaCKpBIBAET
COJIep’KaHuE BOIIPOCOB WM MX PAaCKpBIBAET COJEPIKATENbHO, HO
JIOTIyCKasl 3HAYUTEIbHbIE HETOUHOCTH.

«HeynoBneTBOpUTEILHO» OOyuaromiuiics He BJIajieeT BHIOPAaHHON TeMOM JAe0BOI UIPhI
8.2.8. OHEHOYHBIE CPEACTBA HNPOMEXKYTOYHOI'O
KOHTPOJIA

Bonpocs! (3axanus) AJsi 3a4uera:

1. Crpykrypa MarepuanoB. ATOM, MOJIEKYJIa, XUMUYECKAS CBA3b

2. ®a30BOE COCTOSHUE BEUIECTBA. ATPEraTHOE COCTOSIHUE

3. Kpucrtasmmdeckoe CTpoeHue TBEpAbIX Tell. TUIbI KpUCTATUIMYECKUX PELIETOK
4. MexaHM4Y€eCKHE CBOMCTBA MAaTEpUAIOB

5. TemneparypHble XapaKTEPUCTUKH MaTEpPUATOB, JJIEKTPUYECKUE M MarHUTHBIC
CBOMCTBA

6. TeXHOTOTMYECKUE CBOMCTBA MATEPUAIIOB

7. Kpucrannuyeckue pemeTku MeTaiiioB. OcCOOEHHOCTH CTPOCHUS

8. Metaimmnueckue criaBbl. Da3pl METAUIMYECKUX CIIABOB

9. Ilpouecc kpucTamM3aluy METAIIOB U CIIABOB, MOJIUMOP(HU3M

10. JlmarpamMmbl COCTOSIHMS CIUIABOB. THIIBI AUArpamMmm

11. duznueckue 1 XMMUYECKUE CBOMCTBA METAJIIOB U CILUIABOB

12. MexaHuveckre CBOMCTBAa METAJUIOB U CIIABOB, AeopMalivs U pa3pyllieHue
13. TexHONOrMYECKHE U FKCIUTYaTALIMOHHBIE CBOMCTBA METAJJIOB U CILJIABOB

14. CrnnaBbl %eje3a ¢ yriiepoaoM, Kelie30, YIJIepo U UX CBOICTBA

15. CtpyKTypHBIE COCTABISIONINE CIUIABOB KEJIE30-yTIIEPO]

16. JluarpamMma COCTOSIHUS JK€JI€30-yTIIepo/T

17. BnusiHue nmpuMecer Ha CBOMCTBA CILIABOB XKeJe30-yriepo. JlerupoBanue
18. Cramu. Knaccudukanus, MapKupoBKa

19. UYyrysnsl. Knaccuduxanus, MapKupoBKa.

20. MukpocTpyKTypa uyryHOB. BiusHue GopMbl BbIJIeTIEHUN YIiepo/ia Ha CBOWCTBA
YYTyHOB.

21. Cepblil, BBICOKOTIPOYHBIHN, OEIBII U KOBKUW YYTYHBI.

44



22. T'paduTtuzanus 9yryHOB

23. Buasl TepMudeckoit 00pabOTKH CIIJIaBOB CTAJIH U CIIJIAaBOB

24. ®a30BbIC U CTPYKTYpPHBIC MTPEBPALIECHUS MPU TEPMUUIECKOIM 00paboTKe cTanu
25. XUMHKO-TepMUYECKast 00paboTKa CTalu

26. AJIFOMUHUH U €T0 CIUIABBI

27. Menp u ee CIIaBbI

28. Maruuii u ero CIujiaBsbl

29. bab0uthl U npuUIon

30. IImactmacchl

3apaum K 3auery:

. PaciupoBate u 00bsicHuTh Ha3HaueHue 40X, 30XI'T, V8.

. PacmupoBath u 00bsicHuTh Ha3Hauenue Y12, X18HIT, CU30.

. PactmmdpoBath 1 00bsicHUTh HazHaueHue Y 14A, P6MS5, XBI'7.

. PactmudpoBats 1 00bsicuuTh HazHauenue P9KS, 9XC, Ct.8.

. PacmudpoBats u 00bsicuuTh HazHauenue 40X, POM3, 9XC.

. PacmmupoBats u 00bsCHUTh Ha3HaueHue ctaib 45, POMS, 30XT'CA.
. PacmdpoBath u 00bsicHuTh HazHaueHue Ct.8, POM3, V8.

9. PacmmdpoBaTh 1 00BsiICHUTH Ha3HaueHue ctaib 50, Ct.5, Y14A.

10. PactmudpoBats u 00bsicHUTL HazHaueHue Ct.1; POMS; TOKS.

11. PacuugpoBats u 00bsicHUTh HazHaueHue X12d1; 35125; A99.

12. PacummdpoBats 1 00bsicHUTh HazHaueHue A12; I11X9; 1X18HIT.

13. PacuungpoBars 1 00bsicHUTH Ha3HaueHue P6MS; XBI'; cransb 45.

14. PacumdpoBats 1 00bsicHUTh Ha3HaueHue Ct.4; Y14A; XBI'.

15. PacimdpoBath 1 00bsicHUTh HazHaueHue P9DS5; XBI'; X12M.

16. PacuindpoBats 1 00bsicCHUTH Ha3HaueHue 9Xd; Y9A; crans 45.

17. PacimudpoBaTh 1 00bsicHUTh HazHaueHue Ct.6; POM3; 38XTOA.

18. PacmmdpoBaTts 1 00bsicCHUTH HazHaueHue X12; P6MS; cranb 45]1.
19. PactiudpoBats u 00bsicHuTh HazHauenue 30XH3A; 9XBT'; Cr.8.

20. PacumudpoBath 1 00bsicHUTh Ha3HaueHue XBS5; 20XH; YI9A.

21. PactmudpoBats 1 00bsicHuTh Ha3HaueHue 30XI'T; crans 45; V8.

22. PactmudpoBath 1 00bsicHuTh Ha3HaueHue 20X; P6MS5; 30XT'T.

23. PactmudpoBaTh 1 00bsicHUTS Ha3HaueHue Y 8; 30XI'T; P6MS.

24. PacumgpoBaTs 1 00bsicHUTh Ha3HaueHue 40X; KY 45-7; P6M3.

25. PacumugpoBaTh 1 00bsicHUTh Ha3HaueHue Y 8A; XBI'; Cr.8.

26. PactmdpoBath u 00bsicHuTh HazHaueHue 9XC; P12; AS.

27. PactumdpoBaTh 1 00bsicHUTh Ha3HaueHue bpb2; crans 10KII; X6BO.
28. PacumdpoBath 1 00bsicHuTh HazHaueHue SXB2C; 12X2H4A; cranp 20xki.
29. PacumdpoBats 1 00bsicHUTh HazHaueHue 40X D; 38XMIO; XBI'.
30. PacudpoBars u 00bsicHUTh HazHaueHue Y 12, X18HIT, CY30.

O AN P~ W=
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8.3. MeToanueckue MaTepuaJibl, onpeesiloniue Npoueaypbl oleHMBAHUSA
3HAHUM, YMEHUI, HABBIKOB M (UJIM) ONbITA JeATEJIbHOCTH, XapaKTEePU3YHIIUX
3Tanbl (OPMUPOBAHUA KOMIIETEHIIM A

OCHOBHOM 1IEJIBIO MPOBEACHUS MPOMEKYTOUYHOW AaTTECTAllMU  SIBIISIETCA
OMpe/IeNICHUE CTEIEeHW JIOCTYIKEHMS IIeJIeM 10 Y4eOHOH MHCIUIUIMHE WM €€
pazaenaM. OCyIIECTBIISIETCS 3TO MPOBEPKOM M OLIEHKOW YPOBHS TE€OPETHYECKOU

3HAHMH,

MOJIYYCHHBIX  OOYJarOIIMMHUCH,
MMPAKTUYECKUX

3aja4,

YMCHHA IIPUMCHATH HX B PCHICHHUHU
CTCIICHHN OBJaACHU O6y‘-IaIOH_II/IMI/ICH IMPAKTHYCCKHUMU

HaBBIKAMH M YMEHUSIMU B 00beMe TpeboBaHU padouell mporpaMMBbl 10 AUCHHUTUIHHE,

a TaKXKe UX YMEHHE CaMOCTOATENIbHO paboTaTh C yueOHOM! JInTepaTypo.
Opranuzaiusi MpOBEACHUS MPOMEKYTOUHOM aTTecTalii periaMeHTHPOBaHa

«Ilonoxxennem 00 opraHu3alMu 00pa3oBaTEeILHOIO Tmpolecca B (deaepalbHOM

rOCyJJapCTBEHHOM aBTOHOMHOM OOpa30BaTEIbHOM  yUpEKIACHHUU

MOJUTEXHUYCCKUMN YHUBCPCUTCT»

«MOCKOBCKUH

8.3.1. Iloka3are/in OlleCHUBAHUS KOMIIETEHIIUII HA Pa3jIMYHBIX 3TANax MX

(l)OpMI/IpOBaHPIH, HOCTHIKCHHUE Oﬁy‘laIOHII/IMI/ICSI IVIAHUPYEMBIX Ppe3yjabTaToB
Oﬁy‘leHI/Iﬂ o AMCIOMIIJINHE

Koa n nanmenoBanne komnerennnn YK-1. YK-1. CnocobeH ocyLecTBASATb MOUCK, KPUTUYECKUIA aHANU3 U
CUHTE3 MHbOPMALUU, MPUMEHSATb CUCTEMHbIN NOAX0A, ANs PELLEHUS NOCTaB/IEHHbIX 3a4a4

Kpurepuu onneHuBanus

COOTBETCTBHE CIICIYIOINX
3HAHWH: OCHOBHBIE
TPYIIIEI U KJIaCChI
COBPEMEHHBIX
MaTEpUaJIOB, UX CBONCTBA
1 00J1acT MPUMEHEHHUS;
KOHCTPYKTOPCKYIO,
TEXHUYECKYIO H
TEXHOJIOTHIECKYIO
JIOKYMCHTAITUIO IS
OCYIIECTBIICHHS
npodecCUOHANTBHOM
JACATCIIBHOCTU C YUCTOM
HOPMAaTHUBHBIX ITPABOBBIX
aKTOB; CIIOCOOBI

IOy YCHHS
HAaHOKPHUCTALUTHICCKUX,
amMOp(hHBIX U
KOMITO3UITHOHHBIX
CTPYKTYp - Hauboee

OCHOBHBIE IPYIIIIBI U
KJIACChI COBPEMEHHBIX
MaTepUaoB, UX
CBOWCTBA U 00JTACTH
IIPUMECHCHUA,
KOHCTPYKTOPCKYIO,
TEXHUUYECKYIO U
TEXHOJIOTHYECKYIO
JIOKYMEHTAIHIO JIJIsI
OCYIIECTBIICHHS
npoQeCcCUOHATBHOM
JIEATETLHOCTH C yYETOM
HOPMAaTHUBHBIX IIPABOBBIX
aKTOB; CIIOCOOBI
MOJTyYeHHS
HAHOKPUCTAIUTNYCCKUX,
aMopQHBIX U
KOMITO3HITUOHHBIX
CTPYKTYD - HauboJee
MEPCHECKTUBHBIX

CIIEIYIOIIX 3HAHUI:
OCHOBHBIC TPYIIIIBI U
KJIACChI
COBPEMEHHBIX
MaTepHaioB, X
cBO¥icTBa 1 00TaCTH
NPUMCHEHHS;
KOHCTPYKTOPCKYIO,
TEXHUYECKYIO U
TEXHOJIOTUYECKYIO
JOKYMCHTAIHIO JUTsI
OCYIIIECTBIICHHUS
poheCCHOHATBHOMN
JeATEeIBHOCTH C
y4eToM
HOPMAaTHBHBIX
MPaBOBBIX aKTOB;
CHOCOOBI MOTyYEHHS
HAHOKPUCTAIUTHYECKU
X, aMOP(HBIX U

ran
(YpoBeHb)
HEYI0BJICTBOPUTEJIBHO | YIOBJIETBOPUTEILHO XOpPO1IO0 OTJIMYHO
3HATh OOyuaronuiics OO0yuatoruiics OO6yyaromuiics OO0yuatoruiics
JIEMOHCTPHPYET MOJHOE JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
OTCYTCTBHE WJIN HEIMOJIHOE COOTBETCTBUE | YAaCTUYHOE MOJIHOE COOTBETCTBHE
HEI0CTATOYHOE CIIETYFOLIMX 3HAHUMA: COOTBETCTBHUE CIIETYFOIIMX 3HAHUMA:

OCHOBHBIE TPYTIIIBI U
KJIaCChl COBPEMEHHBIX
MaTepHanoB, X
CBOMCTBA U 001aCTH
IIPUMECHCHUA,
KOHCTPYKTOPCKYIO,
TEXHHUUYECKYIO U
TEXHOJIOTHYECKYIO
JIOKYMEHTAIHIO JIJIsI
OCYIIECTBIICHHS
npodeCcCUOHATBHOM
JIeATETbHOCTH C
Y4€TOM HOPMATHUBHBIX
MPABOBBIX aKTOB;
CHOCOOBI IOTY9ICHHUS
HAHOKPUCTAIUTUIECKUX
, aMOP(HBIX U
KOMITO3HLIHOHHBIX
CTPYKTYp - Haubosee
MEPCHECKTUBHBIX
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TIEPCIIEKTUBHBIX COBPEMEHHBIX KOMITO3MIIMOHHBIX COBPEMEHHBIX
COBPEMEHHBIX MaTepUaAJIOB | MaTEpPHaNIOB CTPYKTYp - HauboJjee | mMarepHaioB
TIEPCIICKTUBHBIX
COBPEMEHHBIX
MaTepHaoB
yMeTb OOyuaronuiics He yMeeT OO0yuatornuiics OO0yuaromuiics OO0yuatonuiics
WJIA B HEJOCTATOYHOMN JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
CTETICHU yMeeT HETIOTHOE COOTBETCTBHE | YAaCTUYHOE MIOJTHOE COOTBETCTBHE
BBITIOJTHATE: IPUHAMATh CIIEIYIOIINX YMCHHH: COOTBETCTBHUE CIIEIYIOIINX YMCHHML:
TEXHUYIECKH MPUHAMATH TEXHUUECKH | CICHYIOIIUX YMEHHUH: | MPHHUMATH
000CHOBaHHBIC PEIIICHUS 000CHOBaHHBIC PEIICHUS | IPUHUMATH TEXHUYICCKH
10 BBIOOPY MaTepralioB; 0 BBIOOPY MaTepualioB; | TEXHUYECKH 000CHOBaHHBIC
MOJIb30BATHCS TIOJTb30BATHCS 000CHOBaHHBIE peleHus 1o BeIOopy
CIIELUAJIBHOMN CIIEIUAJIBHOM peLIeHus o BBIOOpY | Marepualios;
JUTEepaTypou u ap. JUTEepaTypou u ap. MaTepuasoB; M0J1b30BATHCS
nHpopMarei B nH(popMaruei B TI0JTE30BAThCS CIIEITHATEHOM
WHXEHEPHO-TEXHUYECKON | MHXEHEPHO- cIeuaIbHON JIUTEPATYPOH U Ip.
JESITeTPHOCTH B OOJIACTH TEXHUYIECKOM JTUTEPaTypoHt U Jp. nHpopManuei B
MPOSKTUPOBAHUS 1 JIESTETHPHOCTH B o0NacT | MH(pOpMaIueii B WH)XEHEPHO-
IKCIUTyaTaluu MPOEKTUPOBAHUS U WHKEHEPHO- TEXHHUYECKOH
AaBTOMOOWJICH U TPAKTOPOB | AKCILTyaTaluu TEXHHYECKOM JIeSITEIIbHOCTH B
aBTOMOOWMIIEH 1 JIeSITeIbHOCTH B obyactn
TPaKTOPOB obnactu MPOEKTUPOBAHUS U
MIPOEKTHPOBAHUS U SKCIUTyaTalun
AKCILTyaTaIIH aBTOMOOWMIIEH 1
aBTOMOOWICH 1 TPaKTOPOB
TPaKTOPOB
BJIaJEeTh Ob6yuatommiicst He Biageer | OOydatommiicss BianmeeT | OOydaroumMcs OO6yuatommmiics
WX B  HEIOCTAaTOYHOH | B HEMONHOM O0BeMe U | IOIyCKAaroTCA CBOOOTHO TPUMEHSET
CTETICHI BIIAJICET: | TPOSBIACT HE3HAYUTEIIEHBIC MOJyYCHHBIC HABBIKU, B
MPaKTHYCCKIMH HE/I0CTaTOYHOCTh omnoKy, TIOJTHOM o0beme
HaBBIKAMM HCCIIEIOBAaHUS, | BIIAJICHUS HETOYHOCTH, BIIajieeT
HUCHBITAHUA W  KOHTPOJIA MMPaKTUYCCKUMU 3aTpyAHCHUA, MMPaKTUYCCKUMHU
MaTepHrajioB; O(bOpMJ'[eHI/ISI HaBbIKaMH YaCTUYIHO BJIaCCT HaBbIKaMH
KOHCTPYKTOPCKOM, WCCIICTIOBaHMUA, MIPAKTUIECKUMU HCCIICIOBaHMUA,
TEXHUIECKOI U | UCTIBITaHUSI W KOHTPOJA | HaBBIKAMH WCTIBITAHUS M KOHTPOJIS
TEXHOJIOTHIECKOH MaTepHajoB; HCCIICIOBAHMS, MaTepHajoB;
JMOKYMEHTAITUH;, METOJIaMA | O(pOPMIICHHS HCTIBITAHUS u | opopmieHHs
MIPOBEJCHUS KOHCTPYKTOPCKOH, KOHTPOJIS KOHCTPYKTOPCKOH,
MeTaorpaguyeckux TEXHUYECKOH U | MaTepHaJIoB; TEXHUYECKOH u
WCCIIEOBAaHUN CTPYKTYPhI | TEXHOJIOIMYECKOM oopmIICHHUS TEXHOJIOTHYECKON
MaTepuanoB U | JOKYMEHTALVH, KOHCTPYKTOPCKOH, JIOKyMEHTAI1H;
OTIpeNleNIeHUs]  OCHOBHBIX | METOJaMHU TEXHUYIECKOI U | MeToaMu
X MEXaHUIECKHUX MIPOBEICHUS TEXHOJIOTHIECKOI MIPOBEICHUS
CBOWCTB; OCHOBAMH | METaJOTPpauIeCKUX JIOKYMEHTAIUH; MeTautorpaduaecKkux
pacueta apaMeTpOB | UCCIICIOBAHMMA METOIAaMHU UCCIICTOBaHUN
MIPOLIECCOB 00paboTKM | CTPYKTYphl MaTEpHAIOB | IIPOBEICHUS CTPYKTYPBI
3aroTOBOK; METOJaMHU | H oIpeesieHus | MeTaIorpaduuecky | MaTepHajIoB u
IMPOCKTUPOBAHUA OCHOBHBIX ux X I/ICCJ'IEZ[OBaHI/Iﬁ OIPCACIICHUA
MPOLIECCOB MEXaHUYECKUX CTPYKTYPBI OCHOBHBIX ux
00paboTKH 3aTOTOBOK CBOWCTB; OCHOBaMH | MaTE€pHaJIOB U | MEXaHHMYECKUX
pacuera mapaMeTPoOB | OMPENCICHUS CBOWMCTB; OCHOBaMH
MPOIIECCOB  0OpabOTKH | OCHOBHBIX UX | pacdera  IapaMeTpOB
3arOTOBOK;  METOJAaMH | MEXaHHYECKHUX MPOIIECCOB  00PabOTKU
TIPOCKTUPOBAHUS CBOHCTB; OCHOBaMHM | 3arOTOBOK; METOAaMH
MPOLIECCOB pacdera napamMeTpoB | MPOEKTUPOBAHUS
00pabOoTKU 3arOTOBOK MPOIIECCOB MPOIIECCOB
00paboTKH 00paboTKM 3ar0TOBOK

3aroToBOK; METOJaMH
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MPOEKTUPOBAHHUS
MPOIECCOB
00pabOTKH 3arOTOBOK

Kox u mammenoBanume kommerenmuu OINK - 8 CnocobeH

y4yacTBOBaTb B pa3paboTke 0606LeHHbIX

BapuaHTOB peLeHnAa |'|p06J1EM, CBA3aHHbIX C MaAWWUNHOCTPOUTEJIbHBIMU TMPOUN3BOACTBAMMU, Bbl60pe
OonNTMaJibHbIX BAPMaHTOB MPOrHO3nNpyeMbIX I'IOCJ'Ie,}J,CTBMﬁ peweHna Ha OCHOBE X aHaJ1In3a
Jran KpnTepun OICHUBAHUA
(YpoBeHb)
HEYAOBJIETBOPHUTEJIBHO | YAOBJIETBOPUTEIHLHO Xopouo OTJIUNYHO
3HATh OOyuatonuiics OO0yuatornuiics OO0yuaromuiics OO0yuatornuiics
JIEMOHCTPHPYET MOJHOE JIEMOHCTPHUPYET JIEMOHCTPUPYET JIECMOHCTPUPYET
OTCYTCTBHUE WA HETIOJIHOE COOTBETCTBHE | YAaCTUIHOE MIOJTHOE COOTBETCTBHE
HEJOCTaTOYHOE CIIeIYIOUINX 3HAHUN: COOTBETCTBHUE CIIEeIYIOUINX 3HAHUH:
COOTBETCTBHE CICAYIONINX | CTPOCHHE TBEPIOTO TENa, | CICAYIOUINX 3HAHUW: | CTPOCHHE TBEPIOTO
3HaHMI: CTPOCHUE nedexTs CTpOEHHE TBEPJOTO Tena, 1eeKThI
TBEPAOTO TeNa, NePEKTHI KPHCTaJUTNYECKOM Tena, AeeKTs KPUCTaLTUICCKOM
KPHUCTaJUTNUECKOM CTPYKTYPBI U X POJIb B KPHCTAJUTNIECKON CTPYKTYPBI U X POJIb B
CTPYKTYDBI K UX POJIb B (hopMHPOBaHUM CBOWCTB | CTPYKTYpHI U UX poiib | (hopMHupOBaHKMU
(hopMHpPOBaHUH CBOMCTB MaTepuanoB; OCHOBBI B ()OPMHUPOBAHUH CBOMCTB MaTepHaoB;
MaTepHaJIOB; OCHOBBI TeopuH (Ha30BBIX CBOMCTB MaTepHajoB; | OCHOBBI TEOPUHU
Teopuu (Ha30BBIX PaBHOBECHIA, OCHOBBI TEOPHU (ha30BBIX PABHOBECHI,
paBHOBeCH, TI03BOJISAIONIEH (ha3oBBIX TI03BOJISAIONIEH
TTO3BOJISIIOIIEH ONPENENSITh | ONpeneisiTh U U3MEHITh | PaBHOBECHH, OTIPEICIIATE U
1 U3MEHSITH (a3oBoe (azoBoe cocTosiHuE TIO3BOJISTIOIIEH M3MEHSATH (ha3oBoe
COCTOSIHUE CUCTEMBI B CHCTEMBI B 3aBHCUMOCTH | ONPEJCNSTh U COCTOSIHHE CUCTEMBI B
3aBUCHMOCTH OT BHEIIHUX | OT BHEUIHHX U3MEHSTH (ha3oBoe 3aBUCHMOCTH OT
napaMeTpoB; OCHOBBI apaMeTpOoB; OCHOBBI COCTOSIHHE CHCTEMBI BHEIIIHUX NapaMeTpOB;
SIEKTPOHHON CTPYKTYPHI 3JIEKTPOHHON CTPYKTYPHI | B 3aBHCHMOCTH OT OCHOBBI 3JICKTPOHHOM
TBEPIBIX TEI, TBEPIIBIX TEI, BHEIITHUX CTPYKTYPBI TBEPIBIX
TTO3BOJISIONICH OOBSACHUTD | TTO3BOIISIOMICH TapaMeTpPOB; OCHOBBI | TEII, IIO3BOJITIOICH
KOMIIIEKC 3JIEKTPHYECKUX | OOBSICHUTH KOMIUIEKC JIIEKTPOHHOH 0OBSCHUTH KOMITJIEKC
CBOMCTB METaJLIOB, JNEKTPUYCCKUX CBOUCTB | CTPYKTYPBI TBEPABIX | JIEKTPHUCCKUX
MOJTYTIPOBOTHUKOB U METaJLIOB, TeJI1, MO3BOJISIONICH CBOMCTB METAJLIOB,
JIDJIEKTPUKOB U MOJIYTIPOBOJJHUKOB 1 OOBSCHUTH KOMILIEKC | TOJIyITPOBOAHUKOB U
pa3pabaTbIBaTh METO/IbI JIDJIEKTPUKOB U ANIEKTPUUECKHX JIDJIEKTPUKOB U
YIpaBICHUS HMU; pa3pabaTbIBaTh METOABI | CBOMCTB METAJUIOB, pa3pabatbIBaTh
YIpaBICHUS HMU; MTOJYTIPOBOHUKOB U | METOABI YIPABICHHUS
UDIICKTPUKOB U HMU;
pa3pabaTbIBaTh
METOJIBI YIIPABICHUS
1MUY,
yMeTh OOyuaronuiicst He yMeeT OOyuaromuiics OO0yuaronuiics OOyuaromuiics
WIN B HEIOCTATOYHOM JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
CTEINIeHU YMeeT HEIOJIHOE COOTBETCTBUE | YAaCTUYHOE TMIOJTHOE COOTBETCTBHE
BBITIOJIHATh: MO CJICIIOLIUX YMEHHMH: TI0 | COOTBETCTBHE CIIEIYFOLUX YMEHHH:

MapKHpOBKe MaTepHaa
OIpENENATh COCTAB,
HAa3HAYEHHE CIUIABA; C
HCIOJIb30BAHUEM
puOOpoB
CaMOCTOSITENILHO
oTpenensTh
MEXAaHUYECKUE CBOMCTBA
MaTepHajoB; BEIOUPATh
MapKy MaTepHana, iCXoas
W3 Ha3HAYEHUS IETaJIH;
MIPOEKTUPOBATH IPOLIECCHI

MapKHpOBKe MaTepHaa
OIpEeNEeNATh COCTAB,
Ha3HAYEHHE CIUIABA; C
UCTIONIb30BaHUEM
npuOOpoB
CaMOCTOSITENILHO
oIpenensTh
MEXAaHUYECKUE CBOMCTBA
MaTepHajoB; BEIOUPATh
MapKy MaTepHana,
UCXOJS U3 Ha3HAYCHUS
JeTany;

CIEAYIOIINX YMEHUM:
110 MAPKUPOBKE
Marepuana
ONPENENATh COCTaB,
Ha3HAauY€HUE CILJIaBa;
C UCTOJb30BAaHUEM
pubopoB
CaMOCTOSATENIBHO
OTpeneNniTh
MEXaHUUYECKUE
CBONCTBa
MaTepHaJoB,;

M0 MapKHPOBKE
Marepuana OonpeaessTh
COCTaB, HA3HAYCHUE
CIIaBa; C
HCTIONIb30BAaHHEM
npudopoB
CaMOCTOSITETILHO
OIpEeACIATh
MEXaHHUYCCKUC
CBOICTBa MaTepHUAJIOB;
BEIOMPATh MApKy
Marepuana, ICXOAs U3
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TEPMHYECKOH, XUMUKO-
TEPMHYECKOH U JPYTHX
BUJIOB YIIPOYHSIOLICH
06paboTku;
000CHOBaHHO BHIOWPATH
MaTepHabl s
M3TOTOBJICHHS JICTAJICH,

NPUMCHATHL COBPCMCHHBIC

METOJIBI
(hopmooOpazoBaHus

3aroTOBOK; pa3padaThIBaTh
TCXHOJIOTUIO U MPOBOJIUTH

pacuer apamMeTpoB
TIPOIIECCOB 00paboTkn
neTanen

MPOEKTUPOBATH
MPOIIECCHl TEPMUUECKOMH,
XUMHUKO-TEPMHUUECKON U
JIpYTUX BUIOB
YIOPOYHSIOLIEH
00paboTKw;
000CHOBaHHO BEIOWPATH
MaTepuabl JUIs
W3TOTOBJICHUS JIeTaNIEH,
MPUMEHSITh
COBPEMCHHBIC MCTO/IbI
hopmoobpazoBaHus
3aroTOBOK;
pa3pabartbIBaTh
TEXHOJIOTHIO U
MIPOBOJIUTH PacueT
HapaMeTpoB IPOLECCOB
00paboTku aeranei

BEIOMPATH MapKy
Marepuaa, UCXOAs
W3 Ha3HAYCHHMS
JIeTaIu;
MIPOEKTHPOBATH
TIPOIIECCHI
TEPMUYECKOH,
XHMHKO-
TEPMUYECKON U
JIPYTUX BHUJIOB
YIPOUHSIIOIIECH
00paboTKu;
000CHOBaHHO
BEIOMpPATH
MaTepHAaITBI IS
N3TOTOBIICHHS
JieTanei, IpuMeHsTh
COBpPEMEHHBIE
METOJIBI
(dhopmMooOpazoBaHuUs
3arOTOBOK;
pa3pabatbIBaTh
TEXHOJIOTHIO
IIPOBO/IUTH PACUET
rapameTpoB
MIPOLIECCOB
00paboTKH AeTanei

Ha3HAUEHUS JeTalH;
MPOEKTUPOBATh
MIPOIIECCHI
TEPMHUYECKON, XUMUKO-
TEPMHUUYECKON U IPYTUX
BUJIOB YIIPOYHSIOLIEH
00paboTKw;
000CHOBaHHO
BBIOMPATh MaTEepHAIIbI
JUIS U3TOTOBJICHUS
JleTajiell, IPUMEHSATh
COBPEMEHHBIC METO/IbI
(hopmoobpazoBaHus
3aroTOBOK;
pa3spabaTeIBaTh
TEXHOJIOTHUIO U
MPOBOJIUTH PACUET
MapaMeTpoB MPOIECCOB
00paboTKu aeTanei

BJIA/IETh

OOyJaronuiicss HE BIaJceT

WK B  HEIOCTATOYHOMN
CTENEeHN BJIAJICCT:
HaBBIKAMU BBIOOpA
PaIMOHATBHOTO

Marepuana |

crocoba

MoNMyYeHuss u 00paboTKH

3aroTOBOK,
3aJITaHHBIX
9KCIUTyaTal[HOHHBIX
TpeboBaHUil K
obecrieunBast
OJIaronpusATHBIC
paboTBl  MaTepHaloB
IKCILTYaTUPYEMbIX

HCXOs

u3

JleTan,
HauboJee
YCIIOBUS

B

KOHCTPYKIUAX; MCETOAAMH

OLICHKHU
KOHCTPYKIIMOHHBIX
MaTepualioB;
ob6paboTku

M3MepeHuit; crrocobaMu

CBOWCTB

MeTOoJIaMu
pe3yNbTaTOB

monbopa MaTepHalioB IS
MPOCKTUPYEMBIX  JeTane
HA3eMHBIX  TPAHCIIOPTHO-

TEXHOJIOTHUECKHUX
CpEICTB;

OOywuaronuiicss BIaJeeT
B HEIOJIHOM O0BEME U

MPOSIBISET
HEZ0CTaTOYHOCTh
BJIAJICHUS HaBBIKAMH

BEIOOpa PaMOHAIBHOTO
Mmarepuala W Ccrocoba
MONYYCHUS U 00pabOTKH
3arOTOBOK, HCXOHAS W3
3aJJaHHBIX
OKCIITyaTallMOHHBIX
TpeOOBaHUN K JeTaid,
obecrieunBass Hamboiee
OnaronpusATHBIEC YCIOBHA
paboTBl MaTepHalIoB B
9KCIUTYyaTHPYEMBbIX
KOHCTPYKIUSX;
METOJlaMU
CBOICTB
KOHCTPYKIIMOHHBIX
MaTepuanoB; MeETOAaMH
00paboTKH pe3yIbTATOB
U3MEpEeHNil; criocobamu
nogbopa MaTepuaoB
ULt MPOEKTUPYEMBIX
Jeraneit Ha3eMHBIX
TPaHCIIOPTHO-
TEXHOJIOTHYCCKHUX
CPEACTB;

OLICHKH

OO0yyvarommmest
JIOITYCKaIOTCs
HE3HAUYUTCIIbHBIC
OIITMOKH,
HETOYHOCTH,
3aTpyIHEHUs,
YaCTHYHO  BIIQJICeT
HaBBIKAMU  BBIOOpA
PpaLOHAIBHOTO
Marepuala u crocoba
MOJIyUCHUSA nu
00paboTku
3aroTOBOK, UCXOJS U3
3a7aHHbBIX
IKCILTYaTA[MOHHBIX
TpeOoBaHUI K
neranu, odecreunBas
Hauboee
OnaronpusiTHbIC
YCIOBHUSA paboTsl
MaTepuaioB B
IKCILTYaTUPYEMBbIX
KOHCTPYKIIUAX
METOAaMHU  OLEHKH
CBOMCTB
KOHCTPYKIHOHHBIX
MaTepUaJIoB;
MeToZaMu 006paboTKH
pe3yJbTaToB
HU3MEpPEHUH;
crocobamu  mooopa
MaTepuaoB JUTst
MIPOEKTUPYEMBIX

OO0yuatomiuiics
CBOOO/IHO  NIPUMEHSET
IMOJYUYCHHBIC HABBIKH, B

MTOJTHOM o0beMe
BIIAJIEET HaBBIKAMU
BEIOOpa
paloHaIBHOTO
Mmarepuana M crocoba
MOy YCHUS u

00pabOTKH 3aroTOBOK,
Ucxonasd w3 3aJaHHBIX
3KCHHyaTaHI/IOHHBIX

TpeOOBaHUHN K JeTaiw,
obecneurBas HanOosee

OnaronpusTHbIC
YCIOBUS paboTsI
MaTepHalioB B
IKCIUTYaTUPYEMbIX
KOHCTPYKLIHUSX;
METOIaMHU OIICHKHU
CBOWCTB
KOHCTPYKLHOHHBIX
MaTepUalioB;

METOAaMH  00pabOTKU
pe3yIbTaToB
U3MEpEeHN;

criocobamu  moa0Oo0pa
MaTepHaioB JUTSt
MPOEKTUPYEMBIX
neranen Ha3eMHBIX
TPaHCIOPTHO-
TEXHOJOTHYECKUX
CPEICTB;
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neTaneii  Ha3eMHBIX
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
CPEJICTB;

8.3.2. Meroauka OleHUBAHUSA Pe3yJIbTATOB IPOMEKYTOYHOM aTTECTALMU

[loka3zaTensamMu OLICHUMBAHUSA KOMIIETEHLIMM Ha J3Tane IMPOMEXYTOYHOU
aTTecTaluy N0 AUCUUIUIMHE «MaTepHuaaoBeIeHUeE) SBISIFOTCS PE3YyJIbTaThl 00yUYEHMs
10 IUCLUIIINHE.

OHCHO‘IHLIﬁ JIUCT PE3YJILTaTOB OGy‘ICHI/IH 10 JUCHHIIIINHC

YpoBeHb
Kon 3HaHug YmMmenusd Hagbiku copmmpoBaHHoCTH
KOMIIETEHLINU KOMIIETEHLIMU HA JTaHHOM
JTame / OleHKa
OcHOBHEIE NPUHAMATD [Tpaktuueckue
TPYIIIBI M KNACCHl | TEXHHYECKH HaBBIKU
COBPEMEHHBIX 000CHOBaHHBIC UCCIICIOBaHNS,
MaTepUalioB, X | PELIeHUs I10 UCTIBITAaHMS u
CBOMCTBa H BEIOODPY KOHTPOJIS
obnactu MaTepHaJIoB; MaTepuaJIoB;
NPUMEHEHHS; 0JIb30BATHCS odopmiteHus
KOHCTPYKTOPCKY | clieLuaibHOU KOHCTPYKTOPCKOH,
10, TEXHUYECKYIO | JIMTEPATYpOil U Ap. | TEXHUUYECKOM u
u nHpopManuei B TEXHOJIOTUYECKOU
TEXHOJIOTUYECKY | MHXXCHEPHO- JOKYMEHTALH;
10 TEXHUYECKOH METOoJlaMU
JOKyMEHTAIHIO JIeATEILHOCTH B MIPOBECHUS
Ut obnactu MeTaiorpaduiecKiux
OCYLIECTBIICHHSI | IPOCKTUPOBAHUS U | HCCIICAOBAHUIM
VK-1 npo(eCCHOHANBH | IKCILUTyaTaluK CTPYKTYDBI

OH JIEATENIFHOCTH | aBTOMOOWIIEH 1 MaTepHuaIoB u
C y4eToM TPaKTOpPOB OIpeIeNICHUS
HOPMAaTHBHBIX OCHOBHBIX ux
MIPAaBOBBIX AKTOB; MEXaHUYECKUX
CIIOCOOBI CBOHCTB;  OCHOBaMH
HOJTyYeHHUs pacdyera mapaMeTpoB
HaHOKPHCTAIINY IpoIieccoB 00paboTKU
€CKUX, 3arOTOBOK; METOJaMHU
aMOp(HEBIX U MPOSKTUPOBAHHUS
KOMIIO3ULIMOHHBI TPOLIECCOB
X CTPYKTYD - 00paboTKM 3ar0TOBOK
Hauboee
MIEePCIIEKTUBHBIX
COBPEMEHHBIX
MarepuaioB
CTpOCHHE 10 MAPKUPOBKE HaBBIKaMH BBIOOpa
TBEPIOTro Tela, MarepHania PaLOHAIBHOTO
Je(eKThI OIpe/IeIIATh Marepuana M crocoda
KPHCTAJUIMYECKO | COCTaB, MOJTy4eHUS u
W CTPYKTYpHI U Ha3HAa4YCHUE 00paboTKH 3aroTOBOK,

OTIK-8 UX POJIb B CIUIaBa; ¢ UCXOJsl M3 33/IaHHBIX

i (dhopmupoBaHUU HCI0JIb30BaHUEM JKCILTyaTallMOHHBIX

CBOICTB pudopoB TpebOBaHU K JeTanu,
MaTepHaos; CaMOCTOSTEIILHO obecrieynBast
OCHOBBI TEOPHHU OIpeseIsTh Haubomee
(ba3oBbIX MEXaHHYECKHUEe OnaronpusTHBIC
paBHOBeCHiA, CBOHCTBa YCIIOBUSI paboTsl




TIO3BOJISTOILECH MaTepHaoB; MaTepHaioB B
ONPENEIATh U BEIOHPATH MapKy JKCIULYaTUPYEMBIX
HU3MEHATh MaTrepHana, UCX0Is | KOHCTPYKIHSAX;
dbazoBoe U3 Ha3HAYCHHUS METOIaMH OLICHKU
COCTOSTHHE JeTau; CBOI{CTB
CHCTEMBI B MPOCKTHPOBATh KOHCTPYKIHOHHBIX
3aBHCUMOCTH OT | TPOIIECCHI MaTepHaoB;
BHEIITHUX TEPMHUUECKOH, MeTonamMu 00paboTKH
apamMeTpoB; XUMHKO- pe3yIbTATOB
OCHOBBI TEPMUYECKON U HU3MEpEHui;
SIIEKTPOHHOM JPYTUX BUIOB criocooamu
CTPYKTYPBI YIIPOYHSIOMICH noxbopa MaTepuaoB
TBEPIBIX Tell, 00paboTKH; UL TIPOCKTHPYEMBIX
MO3BOJISIOIIEN 000CHOBaHHO JeTanen HAa3eMHBIX
0OBSICHUTH BBIOHpPATh TPaHCIIOPTHO-
KOMILITEKC MaTepHabl s TEXHOJIOTUIECKUX
QJICKTPHUUCCKUX U3TO0TOBJICHHUA CpCACTB;
CBOICTB JIeTajeH,
METaJlIOB, HPUMCHSTD
TIOJTYTIPOBOJTHAKO | COBPEMCHHBIE
BH METOHBI
JIMDJIEKTPUKOB M | opMooOpa3zoBaHH
pa3pabaThIBaTh st
METO/IbI 3ar0TOBOK;
yIpaBJICHUS UMH; | pa3padaThIBaTh

TEXHOJIOTHUIO U

MPOBOJUTH pacyeT

apaMeTpoB

TPOLIECCOB

00paboTkH

Jeranent

Onenka no qucuuIuiMHe (cpegHee apudMeTHaecKoe)

Onenka

1o

MUCHUILINHE

3aBUCHUT

oT

ypOBHS  c(hopMUPOBAaHHOCTH

KOMIIETCHIIMM, 3aKpETUICHHBIX 3a JIUCIHUIIMHOM M MPEACTaBIsIeT coOOM cpenHee
apu(PMETHIECKOE OT BBICTABIICHHBIX OIEHOK IO OTIEIBHBIM pe3yJibTaTaM O0y4YeHUS
(3HaHMs, YMEHUSI, HABBIKH).

OlnieHKa «3a4TEHOY» BBICTABISETCS, €CIU CpeHEee apuPMETUUEeCKOEe HAXOIUTCS
B uHTepBasie oT 2,4 10 5,0. OueHka «HE 3a4T€HO» BBICTABIIAECTCSA, €CIU CpPEIHEE
apudmeTndeckoe HaxoauTcs B uHTepBaiie ot 0 go 2,4.

[IpomerxxyTouHas arrectanus oOydarImuxcs B ¢GopMme 3adeT MPOBOJIUTCS IO
pe3yJibTaTaM BBINIOJIHEHUSI BCEX BHJAOB YueOHOH paboOThI, NPETYyCMOTPEHHBIX
y4eOHBIM IIJIAHOM IO JUCHMIUIMHE «MarepuanoBe/IeHHe», P 3TOM YUHUTHIBAIOTCS
pe3ynbTaThl TEKYIIEr0 KOHTPOJA YCHEBAEMOCTH B TeueHue cemectpa. OIleHka
CTEIICHH JOCTHKCHUS OOYUYarOIIMMUCS IIAHUPYEMBIX PEe3YyJbTaTOB OOYUYCHHS IO
JTUCIUIJIMHE TPOBOAUTCS MpenojaBaTeeM, BEAYIIMM 3aHSATHS 10 JUCHUILUIMHE
METOJIOM 3KCIIEPTHOM OLEHKU. [lo wuToraM mNpoMeKyTOYHOW AaTTECTaluU IO
JHUCIUTIINHE BBICTABIISICTCS OLICHKA «3aUTCHOY, HIIH «HE 3aUTCHO.

HIxana
OLICHUBAHUSA

Onucanue
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BrimonHeHs! Bce BUIbI y4eOHOM paboOThI, MPeTyCMOTPEHHbIE YUEOHBIM IIIIAHOM.
CTyneHT AeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHH, HABBIKOB MPUBECHHBIM B
TabaMIax IoKa3aTesei, omepupyer NPHOOPETEHHbIMU 3HAHUAMHU, YMEHHUSIMH,
3auTeHo HaBbIKaMU, IPUMEHSET UX B CUTYaLIMSAX MOBBIIIEHHOH ciokHOCTH. [Ipu aTOM MOTYT
ObITh JIOMYIIEHbl HE3HAYUTEIbHbIC OIIMOKM, HETOYHOCTH, 3aTPyAHEHHs IpH
AQHAINTUYECKUX  OMNepalusx, MepeHoce 3HaHMW M YMEHUH Ha HOBBIE,
HECTaHIAPTHBIE CUTYaLUH.

He BbimosnHeH oguH uinu Gosee BUIOB y4eOHOM pPabOTHI, MperyCMOTPEHHBIX
y4eOHbIM IIaHOM. CTYIEHT JAEMOHCTPUPYET HEIOJHOE COOTBETCTBHE 3HAHUIA,
YMEHUH, HaBBIKOB MO 3TanaM (ypoBHSM) C(HOPMHUPOBAHHOCTH KOMIIETEHIUH,
JIOMYCKAIOTCS 3HAUUTENIbHbIE OIIMOKHU, MPOSBIIAETCS OTCYTCTBUE 3HAHUN, YMEHHI,
HAaBBIKOB 110 POy IOKa3aTelled, CTYyIEHT UCIIBITHIBAET 3HAUUTEIIbHbBIE 3aTPyIHEHUS
IIpU ONEPUPOBAHUU 3HAHUAMU U YMEHUSAMHU [IPU UX NIEPEHOCE HA HOBBIE CUTYAal[UH.

He 3aureno

9. DJaexkTpoHHas HHPOPMANMOHHO-00pa30BaTe/ILHAS Cpeaa

Kaxxapiii oOydaroniuiicsi B TeYeHHE BCETO Meproia 00ydeHUsT 00eCcTIeunBaeTCs
WH/IMBUIYIBHBIM HEOTPAaHUYCHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(OpMAIMOHHO-
oOpazoBarenbHOM cpene YebGokcapckoro wuHcTuTyTta ((unmana) MoOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCUTETA U3 JIOOOM TOYKH, B KOTOPOW MUMeEETCs JAOCTYI K

UH(POPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOW cetu  «MHTepHer» (nanee — ceTh
«HTEepHETY), KaK HA TeppUTOpUH (Pryihasa, TaKk U BHE €€.
OnexTpoHHas HMH(DOpPMAIMOHHO-00pa3oBaTeNbHAsA Cpela — COBOKYIMHOCTH

WHOOPMAITMOHHBIX W TEJIEKOMMYHUKAIIMOHHBIX TEXHOJOTHUH, COOTBETCTBYIOIINX
TEXHOJIOTUYECKUX  CPEICTB, OOECHEYMBAIOLIMX  OCBOEHHE  OO0yYarolUMUCA
o0pa3oBaTeIbHBIX MPOTPaMM B MOJTHOM 00BEME HE3aBHCHMO OT MECTa HaXOXKIACHUS
oOy4Jarommxcs.

DnexkTpoHHas HHPOPMAIIMOHHO-00pa30oBaTeIbHas Cpe/ia 00eCIIeunBacT:

a) IOCTyN K Y4eOHBIM IUIaHaM, paboYuM IporpaMMamM JUCHMIUIMH (MOIYJIEH),
MPAKTUK, AJIEKTPOHHBIM YUYEOHBIM H3JAAHHUSAM M SJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B pa0OUurX MporpaMMax JUCIUIUIMH (MOAYJIEH ), MPAKTHK;

0) dbopMupoBaHHE DJIECKTPOHHOIO MOPTQHOIHO O00YUYaAIOIIETOCS, B TOM YHCIIC
COXpaHEHHE ero padoT U OIEHOK 3a 3TU PabOTHI;

B) (dukcamuio  xoma  oOpa30oBaTEIBLHOTO  MpoIlecca,  Pe3yIbTaToB
MIPOMEKYTOYHOM aTTECTAIMH U PE3YIHTATOB OCBOSHUS MTPOTPaMMBbI OaKallaBpraTa;

') IPOBEJECHUE YUEOHBIX 3aHATHI, MPOLEAYP OLEHKHU pE3yJbTaTOB 00y4YEeHUS,
peanm3ais KOTOPBIX MPETyCMOTPEHA C TMPUMEHEHHEM JJICKTPOHHOTO OOYYCHWSI,
JTUCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI;

1) B3aUMOJICHCTBUE MEXKTY YYaCTHUKAMH 00pa30BaTEIILHOTO IPOIlecca, B TOM
YHCJIC CUHXPOHHOEC W (WMJIM) ACHHXPOHHOE B3aWMOJCHCTBHUS TOCPEACTBOM CETH
«HTEpHETY.

OYHKIIMOHUPOBAHKE SJIEKTPOHHOU MHPOPMAIIMOHHO-00PA30BATENBHON CPEIb
oOecrieunBaeTcs COOTBETCTBYIOIIUMHU CpelICTBAMHU uH(OPMAIMOHHO-
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KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWA W  KBanudukamuein  paOOTHHUKOB, €€
WCTIOJIB3YIOMINX U TTOICPKUBAIOIIINX.

DYHKIIMOHUPOBAHUE 3JEKTPOHHOW MH(POPMALIMOHHO-00PA30BaTENbHON CPE/IbI
COOTBETCTBYET 3aKOHOAATENLCTBY Poccniickon denepanun.

OcnoBHbiMU cocTaBsitomumu DMOC dunuana sBISIOTCSA:

a) calT UWHCTUTYTa B ceThu HHTEepHET, pachoyiOKEHHBIA 0 aJipecy
www.polytech21.ru, https://chebpolytech.ru/ koTopslit 06ecrieunBaer:

- JgocTtyn oOydarommxcs K Y4eOHbIM TIUIaHaMm, pabdoyuM Tporpammam
JTUCHUIUIMH, TMPAKTUK, K M3JaHUSM DJICKTPOHHBIX OHOJMOTEUHBIX CHCTEM,
AJIIEKTPOHHBIM HH(OPMAIMOHHBIM U O00pa30BaTEeNbHBIM pecypcaM, YKa3aHHBIX B
pabounx mporpammax (pasmensl caiita «CBemeHuss 00 oOpa3oBaTeIbHOM
OpraHu3alun»);

- “”HOPMUPOBaHKE O00yUaIOIINXCs 000 BCEX M3MEHEHUSAX yueOHOro mporecca
(HOBOCTHAsI JIEHTA CaiiTa, IEHTa aHOHCOB);

- B3aUMOJICWICTBHE MEXKIY YYacTHMKamMH oOpa3oBaTelbHOTO IMpolecca
(mompaszznensl caiita «3aaaTh BONPOC TUPEKTOPY»);

0) oduuuanbHbIe AIEKTPOHHBIE ajapeca MOJPa3JeIeHUl M COTPYIHUKOB
uHcTUTYTa C SHaekc-gomMeHoM (@polytech21l.ru (CHMCOK KOHTAaKTHBIX JaHHBIX
noapazaeneHuit dunuana pasmenieH Ha oduimaibHOM caiite dunmana B pasjele
«KOHTaKTBI», CIHCKH KOHTAKTHBIX O(MHIIMAIBHBIX  AJICKTPOHHBIX  JaHHBIX
npernojaBarenel  pasMeinieHsl B noapazgenax «Kadeape») obecneunBaroT
B3aMMOJICUCTBHE MEX]Ty YYACTHUKAMH 00Pa30BaTEIHHOTO MPOIIECCa;

B) JIMUHBIN KaOWHET oOyuaromierocs (mopTdosivo) (BXOA B JWYHBIA KaOWHET
pasMmelieH Ha odunuansHoM caiite @unmana B pasnene «CTyaeHTy» Mojpasfene
«OnekTpoHHas WHGOPMAIMOHHO-00pa3oBaTeIbHasl Ccpefa») BKIOYaeT B ce0s
noptoano  CTyAeHTa, DJJICKTPOHHBIE BEIOMOCTH, PEUTHHT CTYJACHTOB U
o0ecIeunBaer:

- (uKcalro xo/1a 00pa3oBaTEIBLHOTO MPOIECCa, Pe3yIbTATOB MPOMEKYTOUHON
aTTeCTaIlMU U PE3yJIbTaTOB OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM O0YUAIOIIMMHUCS,

- (hopmupoBaHHE 3IEKTPOHHOTO MOPTHOIMO OO0YUAIOUIETOCS, B TOM HYHCIE C
coXpaHeHHe padoT 00yUaroIIerocs, pereH3ui u OIIEeHOK Ha 3TU PadOThI,

I) DJIGKTPOHHBIE OWONHMOTEKH, BKJIIOYAIOIINE JJIGKTPOHHBIE KaTaJlOTH,
MOJIHOTEKCTOBBIE JJOKYMEHTBI U 00€CIeUMBAIONINE IOCTYN K y4eOHO-METOUYECKUM
MaTepHraliaM, BBIITYCKHBIM KBAJIM(DPUKAITMOHHBIM padoTaM U T.1.:

Yebokcapckoro uncruryta (pummana) - < MPBUC»

1) 2JEKTPOHHO-O0MOMMoTeunbie cuctembl (ObC), BKItoUaromue 3MeKTPOHHBIN
KaTaJor ¥ MOJIHOTEKCTOBBIE JIOKYMEHTHI:

- ObC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenbHas mwiatdopma FOpaiit - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

e) matdopma udpoBoro oOpazoBaHuUs [TonuTexa
-https://Ims.mospolytech.ru/

) cucTeMa « AHTUILIaruaty -https://www.antiplagiat.ru/

3) cucteMa »3JekTpoHHoro gokymeHtoobopora DIRECTUM Standard —
o0ecreynBaeT JOKyMeHTO000poT Mex 1y dunuanom u YHUBEpCUTETOM;
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n) cucrema «1C Ynpasinenue BY3om Dnextponnsiil qekanat» (MocKOBCKui
MOJINTEXHUYECKUN YHUBEPCUTET) oOecrieunBaeT GUKCAIMIO X012 00pa30BaTeILHOTO
mpolecca, pe3ylbTaTOB IMPOMEXKYTOYHONW aTTeCTallid M Pe3ylbTaTOB OCBOCHUS
00pa30BaTEIbHBIX MPOTPaAMM 00YUAIOIITIMHCS;

k) cucrema «POLYTECH systems» oOecrneuynBaer HHPOPMALMOHHOE,
JOKYMEHTAJIbHOE  aBTOMATU3MPOBAHHOE  COMPOBOXKIEHHE  00pa30BaTEIHLHOTO
npolecca;

) cucrema «AOUTYpUCHT obecrnieunBaeT JIOKYMEHTAJIbHOE
aBTOMAaTU3UPOBAHHOE COMPOBOXKIECHUE PAOOTHI MPUEMHON KOMUCCHUH.

8. IlepeyeHb OCHOBHOWI M [ONOJHUTEJbLHOH Y4eOHOW JUTEpPaTypBhbl,
Heo0X0IMMOIi 1JIs 0CBOEHH S IV CHUTLTUHbI

OcHoBHas auTeEpaTypa

1. MarepuanoBeneHne B MAIIMHOCTPOCHHUH : YYEOHMK JUIsi  BY30B /
A. M. AnackuH, FO. E. Cenos, A. K. Oneruna, B. H. KnumoB. — 2-e u3a., ucnp. u
non. —  MockBa : UznarensctBo  WOpaiit, 2026. — 459c.— (Beicuiee
oOpazoBanue). — ISBN 978-5-534-18405-1. — Tekct : D3JEKTPOHHBIN //
O6pa3zoBarenbHas wiatdopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/600364.

2. JIuxaues, B. I'. MarepuanoBenenue : yueOHuk it By30B / B. I'. JIuxaues,
C.T. bapanoB, A.A.Ky3pmuH. — MockBa: W3parensctBo IOpaiit, 2026. —
165 c.— (Briciiee o6paszoBanue). — ISBN 978-5-534-19718-1. — Tekct
aNeKTpoHHbI //  OOpazoBatenbHas 1uatrgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/590343.

3. TexHoyorus METAJIOB M CIUIABOB : ydeOHOe Tmocobme i1 BY30B /

orBeTcTBeHHble  pemaktopbl  A. Il Kymmnup,  B. b. JluBmmu. —  Mocksa :
M3narenscTBo Opaiit, 2024. — 310 c. — (Bricmee o6pa3zoBanue). — ISBN 978-5-
534-11934-3. — Texct : snextpoHHbit // OOpa3oBatenbHas miargopma HOpaiir

[caiit]. — URL: https://urait.ru/bcode/542351.

JlonmoIHUTEAbHAS JIUTEpATYPa

1. Cenos, 0. E. MarepuanoBeneHue crtajieil U CIUIABOB : YUYEOHUK Jis
By30oB/ lO. E. CenoB, A.K.Owneruna. — 2-e wu3ja., ucnp. u jon. — Mocksa :
M3narensctBo Opaiit, 2026. — 143 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-18013-8. — Tekct : anekTpoHHbI // OOpa3oBarenbHas 1iaTdopma FOpaitt
[caiit]. — URL: https://urait.ru/bcode/600361.

2. Tonsaxos, E.T. Metamnyprus peaxko3eMelbHbIX METAUIOB : y4eOHOe

nocobue s By3oB/ E.I. Ilomskos, A.B. Hewaes, A.B. CmupHoB. — 2-¢ u3I.,
crep. — MockBa: WMznartensctBo IOpaiit, 2024. — 501 c.— (Bricuee
obOpazoBanue). — ISBN 978-5-534-12813-0. — Tekcr : DdNEKTPOHHBIH //

O6pa3zoBarenbHas mwiatdopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/543235.

3. 3JluxaueB, B.I. Marepuanosenenue : y4yeOHUK I  BY30B /
B. I'. Jluxaues, C. I'. bapanos, A. A. Ky3smun. — Mocksa : M3narensctBo IOpaiir,
2025. — 165 c. — (Bricuiee ob6pazoBanue). — [SBN 978-5-534-19718-1. — Teker :
anekTpoHHbI // OOpazoBarenvHast 1uiatdopma IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/580922.
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Ilepuonrka
1. N3BecTusa

TexHuyeckue  HayKu

Tynbckoro
Hayunsrit

PELEH3UPYEMBI

rocyaapCTBCHHOTO YHUBCPCUTCTA.

xypHain. —  URL:

https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&vyear=1. - Tekcr :

AIEKTPOHHBIN.

2. HayyHbplil mNEpUOOUYECKHI KypHAI
Cepus

rocyiapCTBCHHOI'O YHUBCPCHUTCTA.

«Bectuk  FOxHO-Ypanbsckoro
«OHEpPreTuKay : Hayunbrit

peuensupyemsblii xypHai. — URL: https://www.powervestniksusu.ru/index.php/PVS.

- TeKcCT : 3NEKTPOHHBIM.

9. MNpodeccnoHanbHble 6a3bl JaHHbIX U MHGOPMALMOHHO-CMPABOYHbIE CUCTEMbI

[Tpodeccuonanbras 6a3a TaHHBIX U
WH(GOPMAIMOHHO-CIIPABOYHBIE CHCTEMBI

Nudopmarnus o mpaBe COOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

Accormariys HH)KeHepHOTo o0pa3zoBanus Poccun
https://aeer.ru/

CoBeplIeHCTBOBaHKE o0Opa3oBaHUs u
I/IH)KeHepHOI\/II OCATCIIBHOCTH BO BCEX HUX
MPOSIBIICHUSX, OTHOCSIIUXCS K Yy4eOHOMY,

HaydYHOMY u TEXHOJIOTHYCCKOMY
HaIlpaBJICHUAM, BKJIrO4as IMPOLCCChI
npenoaaBaHus, KOHCYJIbTUPOBAHMA,
HUCCICI0BaHUsI, pa3pa6 OTKH  UHKXCHCPHBIX

pelIeHui, BKItoYas HeTerazoByl OTpaciib,
TpaHcdepa TeXHOJIOTUH, OKa3aHUs IIUPOKOTO
CIEKTpa 00pa3oBaTeNbHBIX yCIyT,
obecrieueHuss CBsi3el C OOLIECTBEHHOCTBIO,
MIPOU3BOJCTBOM, HAyKOM W HWHTErpallii B

Hay4Has dJIeKTpoHHast 6nbiamnoteka Elibrary
http://elibrary.ru/

MEXJIYyHapOJAHOE  Hay4yHO-00pa30BaTebHOE
MIPOCTPAHCTBO.

CBOOOJHBIN TOCTYII

Hayunas AJICKTPOHHAS OoubmmoTeKa
ELIBRARY.RU - 310  KpynHeumui
poccuiicKkuii nH(pOpMaAITMOHHO-

aHAJIMTUYECKHI MopTayl B 00JacTH HayKw,
TEXHOJIOTMM, MEIULUUHBI U 00pa3oBaHus,
coJlepKaluii pedepaTbl U TONHBIE TEKCTHI
Oomee 26 MIJIIH HAydHBIX CTaTed ©
myOnuKanui, B TOM 4YHUCIE OJJICKTPOHHBIE
Bepcun Oosiee 5600 pOCCHIICKUX HAy4HO-
TEXHUYECKUX JKYPHAJIOB, U3 KOTOPBIX Oolee
4800 >KypHalOB B OTKPBITOM JOCTYIE
CBOOOJHBIN 1OCTYI

®denepanbHbIT rnopran «Poccuiickoe
o0OpazoBaHue» [ DIEKTPOHHBIN

pecypc] — https://www.ro-edu.ru

®denepaabHbIN nopTan «Poccuiickoe
o0pa3oBaHME» — YHHUKAJIbHBIA WHTEPHET-
pecypc B cepe 00pa3oBaHUs U HAYKH.

ExxenHeBHO myOJIMKYeT caMble aKTyallbHbIC
HOBOCTH, AHOHCEI COOBITHIA,
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[Ipodeccronanbras 6a3a TaHHBIX U
UH(POPMAIIMOHHO-CITPABOYHBIC CUCTEMBI

WNudopmanus o nmpaBe COOCTBEHHOCTH
(pEeKBHU3UTHI JOTOBOPA)

nH(pOpMaLMOHHbBIE MaTepuabl JUIS
LIMPOKOro Kpyra uutatenedl. EsxeHenenbHO
Ha IMoOpTaje pa3MEIIalTCs JKCKIIO3UBHBIC

Marepuaibl, HMHTEPBBIO C  BEIyILIMMH
crieuaaucTaMu - nejaroraMu,
IICUXO0JIOTAMH, YYEHBIMH, PpEHOPTaXU U

AQHAJTUTHYECKUE CTAThH.

Uwnrarenw moiay4yaroT JOCTYN K HOPMATHUBHO-
nmpaBoBOM 0asze cdeppl 00pa3oBaHUs, OHHU
MOTYT TIOJIb30BAThCS CaMBIMU Pa3INIHBIMU
MOJIC3HBIMU  CEpBUCAMH — TaKHMH, Kak
OHJIAalfH-TECTUPOBAHUE, OTIPOCHI 1o
aKTyaJbHBIM TEMaM U T.1I.

["apaHT (cripaBOYHO-IPaBOBasi CUCTEMA)

https://www.garant.ru/

VYHuBepcanpHass ~ CIpaBOYHAas  I[PaBOBast
CHCTEMa, IpeIararollas HCUYEPIIbIBAIOLIYIO
0asy HOpPMAaTHBHBIX  aKTOB, KOJEKCOB,
3aKOHOB U TII.

®denepanpHas

ciyx0a

UHTEJUIEKTYaJIbHOU
cobctBenHoctH (PocmarenT) rospatent.gov.ru

Ocy1iecTBisieT KOHTPOJIb U Haa3op B chepe

MpaBOBOM  OXpaHbl M  HCIOJIb30BAHMS
pe3yapTaToB MHTEJJIEKTY IbHOMN
JEeATEIbHOCTH  TPAaXJAAHCKOTO, BOEHHOTO,

CIICIINAJIBHOTO H ILBOfIHOFO Ha3zHa4YCHUsI,
CO3JIaHHBIX 3a cyer OFOPKETHBIX
ACCUTHOBAHMH (eepaibHOTO 010 KETa

Ha3Banue Cokpaménnoe | OpraHu3aluoOHHO- OTtpacas (00aacThb OduunanbHbI
OpraHu3aluu Ha3BaHHe npaBoBas popma J1eITeJIbHOCTH) M caiiT
Oo6mepoccuiickas
oO1ecTBeHHAS
OpraHH3aIus
pramisay 3ammra 00mmx
«Poccwuiickuii coro3
WHTEPECOB U
WH)XEHEpOB» (nanee
JIOCTHKEHUS yCTaBHBIX
UMeHyeMas N
o o 1eseil 00beIMHUBIIINXCS https://
Poccuiickuii «Co103») sABIACTCS F— WWW.DOCCHICK
COr03 PCH1 OCHOBaHHBIM Ha P ’ WP
OCYIIECTBIISFOIINX CBOIO | HMICOIO3WHIKEHE
HHXCHEPOB YJICHCTBE
NeATEeILHOCTh Ha poB.pd/
00IIeCTBEHHBIM
TeppuToprH Oosee
00BbEIMHEHUEM,
MTOJIOBHHBI CYObEKTOB
CO3/IaHHBIM B N
Poccuiickoit ®enepanuu
hopme
00LIeCTBEHHON
OpraHH3alnN
CITOCOOCTBOBATH
co3aHuto Ha Oase
OTEUYECTBEHHOTO
. MAaIIMHOCTPOUTEILHOTO
Coro3 Ob6mepoccuiickas
KOMILICKCa https://
MaITHHOCTPOUTE CMP oO1recTBeHHAS o
N KOHKYPEHTOCIOCOOHOIA, soyuzmash.ru/
newt Poccun OpraHH3aIus .,
JTUHAMHYHOM,
IBEepCHOUIMPOBAHHON
Y UTHHOBAITMOHHOM
SKOHOMHKH Poccum;
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Ha3zBanue
OpraHu3aluu

Cokpaménnoe
HA3BaHHeE

Oprasu3anuoHHO-
npaBoBas popma

OTtpacas (00aacThb
J1eITeJIbHOCTH)

OpuunanbHb
H calT

00BETUHUTD YCHITHS
pOCCUNCKUX
MAaIIHHOCTPOUTENIEH B
JieIe IPeACTaBICHHS U
OTCTanBaHHS HHTEPECOB
OTEYECTBEHHOT'0
MAaIIHHOCTPOUTEIBHOTO
KOMIUIEKCA B OpTraHax
rocyJ1apCTBEHHOM BJIacTH
P®, uncruryrax
TPaKIAaHCKOTO O0IIECTRa,
a TaKKe Ha
MEXIYHapOIHOHN apeHe;
chopMupoBaTh
CTPATETHIO Pa3BUTHUSA
MaIIUHOCTPOUTEIBLHON
otpaciu Poccuu,
y4acTBOBATh B
(hopmupoBaHIH
MEXaHN3MOB aKTUBHOM
rocy1apCTBEHHOM
MTOJIUTHKH TI0
MOJIEpHM3ALUU U
pa3BUTHIO
HaIOHAJIEHOTO
MAaIIHMHOCTPOUTEIBHOTO
KOMIUIEKCA Ha YpOBHE
BEIYIIUX MPOMBIIUIEHHO
Pa3BUTHIX CTPaH.

POCCUIICKU
11 COI03
Hay‘—IHI)IX nu
WHKXEHEPHBIX
00IIIECTBEHHEI
X
00bEeINHEHNI

PocCHHO

HENPABUTEIbCTBEH
HOE, HE3aBHCUMOE
00IIIECTBEHHOE
00beIMHEHUE

TBOpueckuii Coro3
00IIIECTBEHHBIX
HAYYHBIX, HAYYHO-
TEXHUYECKUX,
WHXCHEPHBIX,
YKOHOMHYECKHX
00bEeIMHEHHUH,
SIBJISTFOILIXCST
IOPUIMYECKUMU
JIMIIAMH, CO3JITaHHBIA HA
OCHOBE OOIITHOCTH
TBOPYECKUX
podhecCHOHATEHBIX
WHTEPECOB YUCHBIX,
WH)XCHEPOB U
CITELIMAIMCTOB ISt
peanm3anyu 001X
eJIed U 3amad.

http://
rusea.info

10.

IIporpammHoe

o0ecrieuenue

(IMeH3MOHHOe

" CBO0OJIHO

pacnpocTpaHsieMoe), HCHOJIb3yeMoe TPH OCYIIECTBJIEHHH 00pa30BaTeIbHOIO

npoiuecca
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Wudopmanus o npase
CcOOCTBEHHOCTH (PEKBHU3UTHI

AynuTtopus [TporpamMmMHOe oOecrieueHue
A0roBopa, HOMEp JIMICH3UHU U
T.J.)
Windows 7 OLPNLAcdme nmorosop NeJI03 ot 30.05.2012) ¢

norcornamesusmMu ot 29.04.14 u
01.09.16 (6eccpoyHast TUIIEH3MUA)

Ne 1016

VuebHasg ayguTopus s I6(aspersky Endpoint Security ms Cy6n1/1ueH43HOHH/LII“4 JI0roBOp

m3Heca — Pacmmpennsiii Russian Ne977 1049.EI1/25 ot 10.12.2025

HpOBeJI? HITA yqe6HHX Edition. 150-249 Ililode 2 year B

3aHATHH BCCX BUJIOB, | Eqycational Renewal License

MPEyCMOTPEHHBIX

HporpaMMOﬁ CpeIHero Yandex Opaysep CB00OOIHOE pacIpoCTpaHsIeMOoe

IpodeCCHOHATBHOTO porpamMMHOe oOecriedeHue
(beccpouHast TUIICH3HS)

oOpa3oBaHus/OakanaBpuara/

crienuanurera/ MTC Jlunk Horosop Ne2/2026 (091 _168.EI1/26) ot

MarucTparypbl, OCHaIllCHHAs 27.03.2026

o0opyioBaHHEM g —

Gimp CBOOOJIHO PacpoCTpaHsIeMOe

TEXHUYECKUMHU CpeJICTBAaMU
o0y4eHusi, cOCTaB KOTOPBIX
orpenensercss B pabounx

porpammax JACIIMIUTHH
(Momymeit)

Kabunet XUMHHA u
MaTepHUaIoBeICHUS

nporpaMmmHoe obecreyeHme
(beccpouHast TUIICH3MS)

Microsoft Office Standard
2007(Microsoft DreamSpark Premium
Electronic Software Delivery
Academic (Microsoft Open License

HOMep JHLeH3un-42661846 ot
30.08.2007) ¢ momcoriameHusIM1 OT
29.04.14 1 01.09.16 (6eccpounas
JIUTICH3U)

PascalABC

CBOOO/IHO PacIpoCTpaHsieMoe
MporpaMMHOE oOecTieueHre
(beccpouHast TUIEH3HS)

Ne 11206 [lomenienue ans
CaMOCTOSITENIbHOU paboThI
oOyJaronuxcs

Kaspersky Endpoint Security mns
omsneca — Pacmmpennsrit Russian
Edition. 150-249 Node 2 year
Educational Renewal License

CyOnumeH3nOHHBIA JOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc

noroeop NeJ103 ot 30.05.2012) ¢
noricornamenusiMu ot 29.04.14 u
01.09.16

(6eccpounast TUIIEH3HS)

AdobeReader

cBOGOIHO pacIpoCTpaHsIeMoe
IporpaMMHOE oOecTiedeHue
(beccpounast TUIIEH3H)

FapaHT— CIIpaBOYHO-TIpaBOBasi CUCTEMaA

JHorosop NeC-002-2025 ot 09.01.2025

Yandex Opay3ep

CBOOO/IHO PacrpoCTpaHsieMoe
IIpoTpaMMHOE oOecTiedeHre
(6eccpounast TUIEH3HS)

Microsoft Office Standard
2007(Microsoft DreamSpark Premium
Electronic Software Delivery
Academic (Microsoft Open License

HOMep JHIEH3NN-42661846 ot
30.08.2007) ¢ momcornameHusiMA OT
29.04.14 1 01.09.16 (6eccpounas
JIUIICH3US)

MTC Jlunk

Horosop Ne2/2026 (091 168.EI1/26) ot
27.03.2026
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AIMP

OTE€YECTBEHHOE CBOOOIHO
pacnpocTpaHseMoe POrpaMMHOe
obecrieueHne (OeccpoUHas JTUIICH3MU)
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11. MaTepuajibHO-TeXHHYECKOE o0ecriedeHUue TUCIMIIIMHBI

[lepeyeHb OCHOBHOTO 000PYAOBAaHUS U TEXHUUECKUX

Tun u HoMep TOMEIIECHUS
CpelCTB 00yUeHus

VYuebnast aynuropust UIi  TPOBEICHUS

y4eOHBIX 3aHATHI BCEX BUJIOB,

IPEIYCMOTPEHHBIX MPOTPAMMOI CPEIHETO

npogecCHOHATBLHOIO OOGopynoBaHue: KOMIUIEKT MeOenu JUisi y4yeOHOro
oOpa3oBaHms/0akaiaBpuaTa/ TpoIecca; 10cKa yuyeOHast; CTeHIbI

crienuanuTeTa/ MarucTparypsl, | TexHuyeckne cpeicTBa oOydYeHHs: KOMIBIOTEpHAs
OCHAIIIeHHAs 000pyI0BaHNEM U | TEXHUKA; MYJIbTHMEIHIHHOE o0opynoBaHue

TEXHUYECKUMHU CpEACTBAaMH  OOydYeHUs, | (IPOSKTOP, 3KpaH); KOMIUIEKT  JIaOOpaTOpHOTrO
COCTaB KOTOPBIX OompenensieTcs B pabouux | o00pya0BaHUs MO AUCIUILINHE

nporpaMmMax TUCIUILIAH (MOTYTIei)
KabuHeT XuMuM 1 MaTepHaIOBEICHUS

Ne 1016 (Yeboxcapsl, yin. K.Mapkca, 1.60)

O6opyoBaHue: KOMIUIEKT MeOenu s y4eOHOro
npolecca;

TexHudueckne CpeACTBa 06V‘-ICHI/I$IZ KOMIIBIOTCPpHAaA
TEXHUKAa C BO3MOXKHOCTHIO MOJKIIOYEHHUS K CETH
«WHTepueT» W obecriedeHHWEM ~ JIOCTyHa B
JIEKTPOHHYI0  HMH(POPMAIMOHHO-00pa30BaTEIbHYIO
cpeny Ouimana

ITomerenue U1 CaMOCTOSTEIILHOU
paboThl 00yYarOIIUXCSI

No 1126 (r. YeGoxkcapswi, yn. K.Mapkca,
60)

12. MeTtoauyeckne YyKazaHusl AJasi O00y4awllerocss IO OCBOCHHIO
AUCHUTIIMHBI

Memoouueckue yka3zanus Ona 3aHAMUN 1eKYUOHHO20 MUNQ

B xoje JNEeKIUMOHHBIX 3aHATHUM oOOydaroumieMycs HEOO0XOJIUMO BECTH
KOHCIIEKTUPOBAaHWE Yy4eOHOro Marepuaia, oOpaliaTh BHUMaHHE Ha KaTErOpHH,
(GhOopMYJIMPOBKH, PACKPBIBAIOIINE COACPKAHUE TEX WJIU MHBIX SBJICHUH U MPOIECCOB,
Hay4YHBIC BBIBOJIBI U MPAKTUYECKUE PEKOMEHIAIINH.

HeobOxoaumo 3amaBaTh NpenojaBaTeNio yTOYHSIONIUE BOIPOCHl C IENbIO
VSICHEHUS TEOPETUYECKUX  TMIOJOKEHUHM, pa3pelieHUus CHOPHBIX  CHUTYAaIUil.
[lenecooOpa3no  nmopabaTbiBaTh CBOM  KOHCIIEKT JIGKIIMH, JieJlasi B HEM
COOTBETCTBYIOIIME 3allUCM W3 OCHOBHOM U JOIOJHUTEIIBHOM JUTEpaTyphl,
PEKOMEHJIOBAaHHOW TperojaBareieM U MPeTyCMOTPEHHON YydeOHOM mporpamMmoit
JTUCUUIIAHBI.

Memoouueckue ykazanusa 014 3AHAMUIL CEMUHAPCKO20 (MPAKMUYECKO20)
muna.

[IpakTrueckue 3aHSATHS MO3BOJISIIOT Pa3BUBaTh y OOYYalolIErocsi TBOPUECKOE
TEOPETHUYECKOE MBIIIJICHHE, YMEHUE CaMOCTOSTEIbHO U3y4daTh JIUTEPATYpPY,
aHAJTM3UPOBATH MPAKTUKY; YUaT Y€TKO (POPMYIUPOBATH MBICIb, BECTH IUCKYCCHUIO, TO
€CTh HUMEIOT MCKJIIOUUTEIbHO Ba)KHOE 3HAYEHHE B Pa3BUTUM CaAMOCTOSITEIHLHOIO
MBIIUICHHUS.

[ToaroroBka K MpPakTUYECKOMY 3aHATHIO BKJIKOYAeT ABa dtama. Ha mepBom
sTame OoOydyarolmuics IUIAaHUPYET CBOIO CaMOCTOSTEIbHYIO paboTy, KOTopas
BKJIIOYACT: YSICHEHHE 3aJlaHhs Ha CaMOCTOSATEIbHYIO padoTy; moadOp OCHOBHOW U
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JIOTIOJIHUTENBHOM ~ JIUTEpaTyphbl, COCTaBJI€HHE IUlaHa paboThl, B  KOTOPOM
OIPEIEIISIFOTCS OCHOBHBIE ITyHKTBHI MPEJICTOSMIEN MoAroToBkH. CocTaBlIeHHE IJIaHA
JUCHUIUTMHUPYET U MOBBIIIAET OPraHU30BaHHOCTH B padoTe.

Bropoii 3Tan BKIIOYaeT HEMOCPEICTBEHHYIO MOATOTOBKY K 3aHATHIO, KOTOpas
HAaYMHAETCSl C W3Y4YEHUs OCHOBHOW U JIONMOJIHUTENBHON JuTepaTypbl. Ocoboe
BHUMAaHHE MPU 3TOM HEOOXOJUMO OOpaTUTh Ha COJAEPKAHHE OCHOBHBIX IMOJIOXKEHUHN
U BBIBOJIOB, OOBSICHEHUE SIBJICHUIN U (DAKTOB, YSICHEHUE MPAKTHUECKOTO MPUIOKEHUS
paccMaTpuBaEMbIX TEOPETUUYECKHX BOMPOCOB. Jlanee clieqyeT MOoAroTOBUThH TE3UCHI
JUISl BBICTYIUIEHUH 1O BCEM Yy4eOHBIM BONPOCAaM, BBIHOCMMBIM Ha MPAKTHYECKOE
3aHSATHE WM IO TeMe, BHIHECEHHOM Ha AMCKYCCHUIO (KPYTJbIM CTON), MPOIyMaTh
NPUMEPHI C IIEJIbI0 OOECIIEUYECHHsS] TECHOM CBSI3M HM3y4YaeMOW TEeMbl C pPealbHON
YKU3HBIO.

['oTOBsICH K JOKJIAMy WM BBICTYIUICHHIO B pPaMKax HMHTEPAKTHUBHOW (HOPMBI
(Iuckyccusi, KpyIJIblil CTOJ), IPU HEOOXOJUMOCTH CJeIyeT OOPATUTHCS 38 TTOMOIIIBIO
K [IPENO0/IaBaTelo.

Memoouueckue yKkazanusa K cCamocmoamebHou pabome.

CamocrosiTenbHass paboTa 0Oy4YaroIIErocsi SIBISETCS OCHOBHBIM CpPEICTBOM
OBJIQJICHUSI YU€OHBIM MaTEpUaJIOM BO BpeMs, CBOOOAHOE OT 00s3aTeIbHBIX YUCOHBIX
3ansaTuid. CamocrtosrenbHass pabora oOydyaromierocss HajJl YCBOCHHEM Y4eOHOIo
MaTepuasia 1o Yy4eOHOM JMCHMIUIMHE MOXET BBINOJHATECS B OHOIMOTEKE
YHUBEPCUTETA, yUeOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJIaccaX, a TakKe B JIOMAIIHUX
ycnoBusix. CojepkaHue M KOJIMYECTBO CaMOCTOSTENbHON padoThl 00ydYaromierocs
omnpeeNnsieTcs: y4eOHONW MporpaMMoON JAUCIHUILUIMHBI, METOJUYECKUMU MaTepHallaMH,
MPAKTUYECKUMH 33JJaHUSMU U YKa3aHUSMU [PErnoiaBaTesl.

Camocmosamenvnan padoma ¢ ayOumopHoe 6pems MOHcem GKAI0UAMb:

1) koHCnekTupoBaHUE (COCTaBICHUE TE3UCOB) JIEKIIHUI;

2) BBINOJIHEHHWE KOHTPOJIBHBIX padoT;

3) peuienue 3ajaady;

4) paboTy CcO CIIpaBOYHON U METOJAMYECKOU JTUTEPATYPOU;

5) paboTy ¢ HOpMATHUBHBIMU NPABOBBIMU aKTAMH;

6) BBICTYIUIEHUS C JOKJIAJaMU, COOOUIEHUSIMU HA CEMUHAPCKUX 3aHATHSIX;

7) 3aluTy BBIMOJHEHHBIX PaboOT;

8) yuacTue B OINEpaTUBHOM (TEKyIIeM) ONpOce IO OTACIbHBIM TeMaM
U3y4aeMoOU IUCUUILIIUHBI,

9) yuactue B coOeceqoBaHUSX, ICJIOBBIX (POJEBBIX) Hrpax, AUCKYCCHUSX,
KPYTIBIX CTOJIaX, KOHPEPESHITUSX;

10) yuacTue B TECTUPOBAHUU U JP.

Camocmosamenvnan padboma 60 6HeaAyOUMOPHOE 8PEMA MOMCEM COCMOAMDb
uz:

1) moBTOpeHuUs JIEKIIMOHHOI'O MaTepHaa;

2) MOATrOTOBKH K MPAKTHUYECKHUM 3aHATHUAM;

3) u3ydeHus yuyeOHOU U HayYHOU JIUTEPATYPHL;

4) wW3yuyeHus HOPMATUBHBIX NPABOBBIX AKTOB (B T.4. B AJIEKTPOHHBIX 0a3zax
JTAHHBIX);

5) pelieHus 3a/1a4, ¥ UHBIX IPAKTUYECKUX 3aJaHUMN
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6) TOATOTOBKHU K KOHTPOJBHBIM pab0oTaM, TECTUPOBAHUIO U T.1.;

7) TOATOTOBKH K MPAKTUYECKUM 3aHSATUSM YCTHBIX JOKIIAIOB (COOOIICHMIA);

8) moAroToBKH pedepaToB, 3CCE M HHBIX WHIAMBUAYAIbHBIX MHCbMEHHBIX
paboT 1O 3aaHUIO TPENOJaBaATENS;

9) BBINOJHEHUS KYPCOBBIX PabOT, MPEyCMOTPEHHBIX YUEOHBIM TUIAHOM;

10) BbINOJIHEHUS BBIITYCKHBIX KBATU(UKAIMOHHBIX pabOT U Jp.

11) BeigesieHnst HanboJee CIOXKHBIX U MPOOJIEMHBIX BOIMPOCOB MO M3y4aeMOu
TeMe, TIOJyYeHHE Pa3bsICHEHU W PEKOMEHJAIM 10 J[JaHHBIM BOIpPOCaM C
IIPETNOJABATEIAMU HA KOHCYJIBTALMSIX.

12) npoBeieHNUs CaMOKOHTpPOJsSL IyTEM OTBETOB Ha BOMNPOCHI TEKYLIETO
KOHTPOJISL 3HaHUM, pElIeHUs MPEJICTABICHHBIX B yUeOHO-METOJUUYECKUX MaTepuanax
kKadenpsl 3a1ay, TECTOB, HAlMCaHUS peQepaToB U 3CCe MO OTIACIbHBIM BOIPOCAM
M3y4aeMOU TEMBI.

Texymuit KOHTPOJIb OCYyIIECTBIsIETCS B ()OpPME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIa/10B, TBOPYECKUX 3aJaHHI.

B ciiydyae nponyckoB 3aHATHI, HAIMYUS UHIUBUIyIBHOTO rpaduka 00ydeHus
W I 3aKpeIUICHUs MPaKTUYECKUX HAaBBIKOB CTYJIEHTaM MOTYT OBITh BBIJIaHbI
TUIIOBbIE HWHAMBHUAYaJbHbIE 3aJaHUs, KOTOpPbIE JIOJDKHBI OBITh CHAHBI B
YCTaHOBJICHHBIN PENIOAABATEIIEM CPOK.

13. OcoOenHocTH peanM3auMy JMCHUIVIMHBI JJIS WHBAJWIOB M JHI C
OrPAHUYEHHBIMHM BO3MOKHOCTSIMHU 3/10POBbSI

OOyyeHue Mo JaHHOW IUCHMIUIMHE WHBAJIUAOB U JIML C OIPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3710poBbs (anee OB3) ocyuiecTBisieTcs NpenoiaBaTesieM ¢ y4eToM
O0COOEHHOCTEM MCUXO(PU3NYECKOTO Pa3BUTHs, WHIMBUIYAIBHBIX BO3MOXKHOCTEH U
COCTOSIHHSI 3/I0POBbsSI TAKUX O00YUYaOLTUXCA.

JlJis CTYZCHTOB C HapyIICHUAMHU ONOPHO-IBUraTeNnbHOM GyHKuu u ¢ OB3 no
CIIyXy IpEeIyCMaTpUBAECTCS COINPOBOXKIACHUE JIEKUMA W TNPAKTUYECKUX 3aHATUN
MYJIbTUMEIUUHBIMU CPEACTBAMHU, Pa3AaTOYHBIM MATEPUATIOM.

JIna crynentoB ¢ OB3 mno 3peHuro npeaycMaTpUBaeTCs NPUMEHEHHE
TEXHUYECKUX CPEICTB YCHJICHHS OCTATOYHOIO 3pEHMS, a TAKXKE IPEAYyCMOTpPEHA
BO3MO>KHOCTb pa3pabO0TKH ayIHOMaTepUaloB.

[lo nmanHOM nucuMIUIMHE OOYyYE€HHME WHBAJIMIOB M JIUI[ C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMU 3JI0POBbSI MOXET OCYIIECTBISITBCS KaKk B ayJIUTOPHUH, TaK U C
UCIIOJIb30BAaHUEM  DJIEKTPOHHON  MH(POPMAIMOHHO-00pa30BaTENbHOM  CPEJIbI,
00pa30BaTEIBLHOrO MOPTAIa U AIEKTPOHHOM MOYTHI.
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JIMCT JOIOJIHEHMI I USMEHEHUI

paboueit mporpaMmbl JUCITUTUTHHBI

PaGouas mporpaMma IUCHUILTUHBI pPAacCMOTpEeHa, OOCYXKJeHa W ojoOpeHa s
ucrnoiHeHust B 2025-2026 ydeOHOM Toy Ha 3aceaanuu kKadenpsl, mpoTokoda Ne 9 ot
«17» mas 2025r.

BHeceHBl HOIIONHEHMS W HM3MEHEHHS B YacTH aKTyaJHW3alliy JIMIIEH3WOHHOI'O
IIPOTrPAMMHOT'O obecrieueHue, HCII0JIb3YEMOE IpH OCYIIIECTBJICHUH
00pa30BaTEeIbLHOrO Ipolrecca M0 JaHHOM AUCHMILUIMHEL, 4 TaK K€ COBPEMEHHBIX
npodeccCHoOHAIbHBIX 0a3 JaHHBIX W HMH(POPMAIMOHHBEIX COPABOYHBIX CHCTEMAX,
aKTyaJM3allii  II€pEeYHs OCHOBHOM M JOIOJHHUTEILHOW Vy4YeOHOW JHUTEpaTypBhL,
HEOOXOIMMOM 11 OCBOEHHS JIMCIIUILIMHBI

Paboyas mporpamMma JUCHMIUIMHBI DPACCMOTPEHA, OOCYKJIEHA W OJIOOpeHa JUId
ucrnoiadeHus B 2026-2027 yuyeOHOM rojy Ha 3aceqanuu kadheapbl, IpoTokoa Noe 9 or
«22» mag 2026r.

BHeceHbl KOPPEKTUPOBKKW MW AOIIOJJHCHMA, HAIIPABJICHHBIC Ha aAKTYaJIMW3aluio
JUIICH3UOHHOI'O IIPOrpaMMHOI'O O6€CH€‘I€HI/IH, OPUMCHACMOI'O B O6D330B21TCJ'IBHOM
noponecce o AMCHUIIIIMHC, HMCIIOJB3YCMbBIX COBPCMCHHBIX HDO(bCCCI/IOHaJ'IBHBIX 0a3
JaHHBIX M I/IH(hODMaI_II/IOHHBIX COPABOYHBIX CHUCTEM, a TAK)KE CIHMCKOB OCHOBHOM M
JIOIIOJIHUTEJILHOM V‘IC6HOﬁ JUTCPATYPHI, TDC6V€MOI\/'I JJIA U3VUCHUA JUCILIUITIIIMHBI.

PabGouas mnporpamMma IHCHUILTUHBI PAacCMOTpeHa, OOCYKJeHa W ojoOpeHa s
ucrioninenust B 202 -202  yuyeOHOM Toay Ha 3acefaHuu Kadeapbl, IPOTOKOJ No
OT «  » 202 r.

BHecennl JOITIOJIHCHUA 1 U3MCHCHUA

PabGoyass mporpamMma JIUCHMIUIMHBI PAacCMOTPEHA, OOCYXAeHAa U OJ00peHa s
ucrionHenus B 202 -202  ydeOHOM rojy Ha 3aceaHuu Kadeapbl, TPOTOKoJ Ne
oT &« » 202 r.

BHecenbl JOITOJIHCHUA 1 U3MCHCHUA

63



	Автор Кузьмина Ольга Вячеславовна, кандидат химических наук, доцент кафедры транспортно- энергетических систем
	Программа одобрена на заседании кафедры (протокол № 07 от 16.03.2024г.).

