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Pabouas nmporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- @enepanbHBIA  TOCYIAPCTBEHHBIM  00pa30BaTEIbHBIM  CTaHAAPT IO
HampaBieHuto noarotoBku 21.03.01 HedreraszoBoe €10 u yYpOBHIO BBICIIETO
oOpa3oBaHus OakajgaBpuaT, yTBEPKIEHHBIN Mpuka3oM MuHucTepcTBa 00pa3zoBaHUs
u Hayku Poccuiickoii @Pepepauuu Ne 96 or 09 ¢espans 2018 rona,
3apeructpupoBaHHblii B Muntocte 02 mapra 2018 rona, per. Homep 50225;

- Y4eOHBIM TIJIaHOM (OYHOM, OYHO-3a04HON (hOpM 00YUEHHUSI) TIO HAMPABJICHUIO
noarotoBku 21.03.01 Hedrerazosoe nero.

Pabouass mporpamMm IUCHUIUIMHBI BKIIIOYAaeT B ce0s OLICHOYHBIE MaTepHaIbl
JUISl IPOBEACHUS TEKYILEr0 KOHTPOJISL yCIEBAEMOCTH U MPOMEXKYTOUYHON aTTECTalNU
no aucuuiuinHe (1.8 @OHJ OLIEHOYHBIX CPEACTB JUId NPOBEACHUS TEKYIIETro
KOHTPOJISL YCIIEBAEMOCTH, IPOMEXYTOYHOM AaTTECTalMu [0 MTOraM OCBOEHUS
JACITUTIIIAHBI )

Astop Kyspmuna Ousibra BsyecnaBoBHA, KaHANMAAT XUMUYECKHAX HAYK, JOLIEHT
kadeapbl TPaHCIOPTHO-TEXHOIOTUYECKUX MAIIUH

(ykazamv PHO, yuenylo cmenenbv, yueHoe 36aHue uil O0NMHCHOCMb)

[Iporpamma onobpena Ha 3acenanud kKadeapsl (mpotokon Ne 06 ot
04.03.2023r.).



1. Ilepeyenp IJIAHMPYEMBIX Pe3yJabTATOB OOY4YeHHUs] MO JUCHUILJINHE,
COOTHECEHHBIX € IUIAHMPYEMbIMH Pe3yJbTATAMHM OCBOEHHSI 00pa30BaTeJbLHOM
nporpammsl (Llesiu ocBOeHMsT 1M CHUTVIMHBI)

1.1. Llenpro ocBOEHUS QUCHUAIUINHBI «MaTepruanoBeeHNE) ABISIETCS:

- 00y4yeHue CTYJEHTOB HAay4YHbIM OCHOBaM BbIOOpa MaTepHvalia ¢ YYETOM €ro
COCTaBa, CTPYKTYphl, TEPMHUYECKOH OOpabOTKM U JOCTUTAIOUIUXCS TMPU HTOM
HKCIUTYyaTAllMOHHBIX M TEXHOJOTMYECKUX CBOWCTB, HEOOXOAUMBIX IJsi Hauboiee
3G (HEKTUBHOTO MCMOIB30BaHUS B 00JIACTH aBTOMOOMJIECTPOEHUS, MAIIMHOCTPOEHUS
U IprOOPOCTPOCHHUS.

3amayaMu OCBOCHUS IUCHMIUIUHBI «MaTepuanoBeieHue» SBISIOTCS:

- U3y4YE€HHE OCHOBHBIX I'PYMNI U KJIACCOB MaTEpUaJIOB, UX CBOMCTB M 00JjacTeil
MIPUMEHECHUS;

- (opmMupoBanue  MOHMMaHUA  (U3NYSCKOM  CYITHOCTH  SIBJICHUH,
MIPOUCXOMSAIINX B MaTEpHAIax PHU BO3JACUCTBUHN HA HUX Pa3IUYHBIX (PaKTOPOB;

- JlaTh TPEJCTABICHHUE O CBS3M MEXaHMYECKHX U (PU3MUYECKUX CBOMCTB CO
CTPYKTYpOW MATEPHUAIIOB;

- HAy4YWTh aHAIM3UPOBATH (Da30BbIE AMATPAMMBbI Pa3IMYHBIX CUCTEM M Ha HX
OCHOBE IMOHUMATh CTPYKTYPHI CTaJIel, YyT'YHOB U CIUIaBOB I[BETHBIX METAJIOB;

- Hay4YUTh YCTaHaBIIMBATh CBS3b MEXJYy MEXAHMYECKUMH, (PU3NUYECKUMH,
HKCITYyaTallMOHHBIMU CBOMCTBAMHU METAJUIMUECKUX MAaTEpHUAIOB U UX CTPYKTYPOH,
JIETUPOBAHUEM, TEPMHUUECKON 00padOTKOM;

- Hay4YHWTh YCTAaHABIWBATHb CBSI3b MEXIAY XUMHUYECKUM, (a30BBIM COCTABOM U
CTPYKTYpOH CTEKOJ, TEXHMYECKONM KEpPAMUKH, TOJUMEPHBIX, IOPOIIKOBBIX U
KOMITO3UIIMOHHBIX MAaTEPUAJIOB.

1.2. O6nmactu mpodeccruoHansHOM aesTenbHOCTH U(Win)  cdepbl
npo(hecCHOHANBPHOM ~ JIESATENbHOCTH, B  KOTOPBIX  BBIMYCKHHKH, OCBOHBIIHE
IporpaMmmy, MOTYT OCYIIECTBIISITh MPO(PECCUOHANBHYIO AEITEIbHOCTB!

19 HoObiua, mnepepaboTka, TpaHCHOPTUpPOBKAa HepTH Hu raza (B cdepax:
o0ecrieueHus1 BBITTOIHEHUSI paboT MO JAMAarHOCTUKE, TEXHHUYECKOMY OOCITYKHBAHHIO,
PEMOHTY M 3KCIUTyaTaluud He(dTera3zoBoro oOOpyJI0oBaHUS; BBINOJHEHUS padboOT 1O
POEKTHPOBAHUIO, KOHTPOJIIO OE30MaCHOCTH U YIIPaBJICHUIO paboTaMu Tipu OypeHuu
CKBaXUH; OpraHU3aluy paboT MO T€OHaBUTALIMOHHOMY COMNPOBOKICHUIO OypeHUus
HE(QTAHBIX M Ta30BbIX CKBAXXUH, PEMOHTY M BOCCTaHOBJEHHUIO CKBAa)KUH;
OIIEPaTUBHOIO COMPOBOXKACHUS TEXHOJIOTMYECKOTO Ipoliecca 100bn HePTH, Ta3a u
ra3oBOro KOHJEHCATa; OpraHU3aldd BEACHUS TEXHOJIOTHMYECKUX IPOLECCOB U
BBIMOJIHEHHUsT pabOT MO 3KCIUTyaTaluu oOOpYyAOBaHUS MOJ3EMHOIO XpaHEHUs TIasa;
TEXHOJIOTHYECKOTO COIMPOBOXACHUS MOTOKOB YIJIEBOJOPOJHOTO CHIPhS M PEXKHMOB
pabOTBl TEXHOJOTMYECKHMX OOBEKTOB He(TEra3oBod OTpaciv; BBINOJHEHUS
KOMIUIEKCa paboT MO T'e0JI0ro-IIPOMBICIIOBBIM HCCIIEIOBAHUSAM CKBAXXUH TOJ3EMHBIX
XpaHWIHII Ta3a; 00ecTieyeHNs] KOHTPOJISI M TEXHUYECKOTO OOCTYyKUBAHUS JTMHEHHON
YacTH MAarvuCTPadbHBIX Ta30MPOBOJOB; BBIMOJHEHUS pabdOT MO OSKCIUTyaTaluu
ra3oTpaHCIIOPTHOTO 000py10BaHUS; obecrieueHus JKCIUTyaTaIuu
ra3opacripe/ieIUTeIbHBIX  CTAHIMA, OpraHM3alMd  pabOT MO  JUATHOCTHKE



ra30TPaHCIOPTHOTO 000PYAOBaHUSA; pa3pabOTKU TEXHUYECKOM M TEXHOJOTHYECKOU
JOKYMEHTAllMM TpPHU BBINOJHEHUU aBAPUKWHO-BOCCTAHOBUTEIBHBIX M PEMOHTHBIX
paboT Ha 0OBEKTAaX Ta30BOM OTpaciiy; OpraHU3alUi paboT MO 3alUTe OT KOPPO3UU
BHYTPEHHUX  IOBEPXHOCTEH  00OpYyIOBaHHA  HE(PTEra3oBoro  KOMIUIEKCA;
AKCIUTyaTalli O0OBEKTOB MTPUEMa, XPAaHEHUS U OTTPY3KU HeDTHU U HEPTENPOILYKTOB).

1.3. K OCHOBHBIM 3alauamM H3YyYEHUS] JUCHUIUIMHBI OTHOCHUTCS MOATOTOBKA
oOydJaromuxcss K  BBINOJHEHUIO TPYJIOBbIX (YHKIIMH B  COOTBETCTBUH C
podheCCUOHAILHBIMY CTaHAapTaAMU:

Kon, HammMeHoBaHHE H
Ko n HauMeHoBaHue

HaumenoBanue YPOBeHb KBaIu(puKanuu .
TPYAOBBIX (DYHKIMH, HA
npogeccCHOHATbHBIX OT®, Ha koTopbIE
KOTOpPbIe OPHEHTHPOBAHA
cranaaprtos (IIC) OPHEHTHPOBAaHA
AUCHUIINHA
AUCHHUILVINHA
19.022
[TpodeccrnonanbHbIi
craugapt «Crnenmamuct 1o
IIPUEMY, XPaHEHUIO u
OTIpy3Ke HetH u
HEPTENPOIYKTOBY, B B/02.6
YTBEPKICHHBIN MPHAKA30M Brinosinenne MeponpusTUid 1Mo
KonTpons TEXHUYECKOT O
MunucrepctBa  Tpyna u OPOJJICHHUIO CPOKa  CIIY>KOBbI
. COCTOSIHUS o0opypoBaHus
COLIMAIBHOU 3aILHATHI o0opyaoBaHus 00BEKTOB

O00BEKTOB TpUeMa, XpaHEHHS
U OTrpy3ku  Heptm |
HEPTETPOAYKTOB

Poccuiickonn ®enepanuu  oT
19 mapra 2015 r. Ne 172n
(3aperucTpupoBaH

MuHHUCTEPCTBOM FOCTHUIINH
Poccuiickoii @enepanyu 01
anpens 2015 r.,
perucTpanioHHbIN Ne 36688 )

IIPUEMA, XPAHEHUS U OTIPY3KH
He(TH U He(PTENPOIYKTOB

19.029

[TpodeccrnonanbHbIi
cranmapt «Cnenuanuct 1o
JKCIUTyaTaluu
razopacrpeeIuTeIbHBIX
CTaHIMI, yTBepxkaeHHbIl | C

IIPUKa30M MununcrepctBa | OpraHu3allMOHHO-
Tpy/Zla U COLMAIBHOMN 3aIUTHI | TEXHUYECKOE
Poccuiickoii ®Denepanuu  OT | CONMPOBOXKICHUE
21 nexabps 2015 r. Ne 1053H | axcruryatammu ['PC
(3apeructpupoBaH
MuHucTepcTBOM FOCTHUIIUU
Poccuiickoii ®enepanuu 20
SAHBapPs 2016 r.,
peructpauroHHbId Ne 40674 )

C/03.6

Paspabotka u  BHeIpeHHE
MIPEMIOKEHUN 1o
3 pexTHBHOMY u
MEPCIEKTUBHOMY  Pa3BUTHIO
skcrutyararuu ['PC




1.4. Kommerennuu oOywaromerocs, (GopmMupyemble B pe3yibTaTe OCBOCHHS

JUCIUATIINHBI
HanmeHoBaHue
Kox n HanmMeHoBaHue
KATeropuu Kon u HaumMeHoBaHHe IlepeyeHb NIaHUPYEMBbIX
. HHANKATOPA J0CTHKEHMS
(rpynmer) KOMIIeTEeHIUH pe3yJbTaTOB 00y4eHHsl
. KOMIIeTeH M
KOMIIeTeH M
Ha yposHe 3HaHUl
3HaTh: OCHOBHBIE TPYIITIBI 1
KJIaCCBHI COBpPEMEHHBIX
MaTepUaJIOB, UX CBOMCTBA U
obmactu MIPUMCHEHHUS;
KOHCTPYKTOPCKYIO,
TEXHUYECKYIO u
TEXHOJIOTHYECKYIO
JIOKYMEHTALHUIO ISt
OCYIIIECTBICHHUS
npoeccCuoHaNBHOM
eATEIbHOCTH C  Y4YeTOM
OIIK 6. OI1K-6.1 3uats | Y
HOPMATHUBHBIX IIPpaBOBBIX
Criocoben MIPUHUMATE | TIPUHIIAITHI AKTOB:
000CHOBaHHBIC nH()OPMAITMOHHO- ’ .
Ha YypogHe yMeHull
TEXHUUYECKHE PEIICHUsS B | KOMMYHHKAllMOHHBIX
[Ipunsarne o o YMETB: MIPUHAMATH
N npodeccuoHaANTBHON TEXHOJIOTMA W  OCHOBHBIC
peuiCcHNn TEXHHUYCCKU 06OCHOBaHHI>Ie
JESITETbHOCTH, BBIOMpATh | TPEOOBAHUS
N pemieHdss 1Mo BBIOOpY
3¢ deKTHBHbIC U | nHOPMALMOHHON
MaTepHaNoB; MOIb30BATHCS
Oe3omacHble TEXHUYECKHE | 0€30MacCHOCTH

Cp€AcCTBa U TEXHOJIOTUU

CHELUAIBHON JUTEPaTypoil

u gap. wuHbOpMamue B
HMHXEHEPHO-TEXHUYECKOM
JIeITEILHOCTH;

Ha YpoBHE HABLIKOB
BIIAJIETh:  MPAKTHYECKUMHU
HaBBIKAMH  HCCIICIOBAHHMS
CTPYKTYpBI, OIpeaeleHus
OCHOBHBIX nux
MEXaHHYECKUX

CBOICTB, WCIIBITAaHUS U

KOHTPOJISI MaTCPUAJIOB;

OIIK-6.2 VYmerh pemiaTh
CTaHJapTHEIC 3a7aun
poheCCUOHAITBEHOM
JeATEIbHOCTH Ha OCHOBE
UHPOPMAIMOHHOH u
oubnmorpadudeckont
KyJIbTYPbl C TpPUMEHEHHEM
COBPEMEHHBIX TEXHOJIOTHH U
TpeOoBaHMI
MHQOPMAIIMOHHO
0€e301aCHOCTH,

Ha YpogHe 3HaHULL

3HaTh CTPOCHUE TBEPJIOTO
Tena, JIeEKThI
KPUCTAJUTMYECKON
CTPYKTYPBl W HX POJIb B
(hOpMUPOBAaHUH  CBOICTB
MaTepuaios;

OCHOBBI TEOpWHU (Ha30BBIX
PaBHOBECHUI, TIO3BOJISIOIICH
ONpeNeisITh U HU3MCHSITH
(dhazoBoe COCTOSTHHC
CHCTEMBI B 3aBUCHMOCTH OT
BHEIIHHX ITapaMeTPOB;

Ha YpoGHe YMeHUll

YMETh 110  MapKUpPOBKE
Marepuaia OIPELENATh
COCTaB, Ha3HA4YCHUE
CILIABA,




HanMeHoBaHue
KaTeropuu

(rpynmsr)
KOMITIeTeHII M1

Kox ¥ HauMeHoOBaHHe
KOMIIeTeHIIUH

Kon n HamMeHoBaHue
HHIUKATOPA T0CTHKEHHUS
KOMIIETEHIIMH

IlepeyeHb MJIAHMPYEMBIX
pe3yJbTaTOB 00y4eHHs

c WCTIOJIb30BaHUEM
MIPHUOOPOB CAMOCTOSTEIIEHO
OTIPEICNIATh MEXaHUYECKUE
CBOICTBa MaTepUaJIOB;

Ha YpOBHe HABLIKOS

BJIAJIETh odopmiteHus
KOHCTPYKTOPCKOIA,
TEXHUYECKOU u
TEXHOJIOTUYECKOU
JIOKYMEHTAIIHH;

OI1K-6.3
HaBBIKAMHU
CTaHJIAPTHBIX
poheCCUOHAIBHOM
JICITEILHOCTH Ha OCHOBE
COBPEMEHHBIX
WH(POPMAITMOHHBIX
TEXHOJOTUH W C Y4YETOM
TpeOoBaHUI
HH()OPMAITMOHHON
Oe3o0macHOCTH

Bnanets
peuieHus
3a1aq

Ha yposHe 3HaHUl

3HATh OCHOBBI 3JIEKTPOHHOM
CTPYKTYpBI TBEPIBIX TEI,
MO3BOJIAIONICH  OOBSICHUTD
KOMIUICKC — 3JIEKTPUYECKHX
CBOICTB METAJIJIOB,
MOJTYTIPOBOIHUKOB u
JMAIICKTPUKOB "
paspabaThIBaTh METO/IBI
YIIPaBIICHUS UMU;

CIIOCcO0bI MOy YCHUS
HaHOKPHCTAJUTNYECKUX,
amMop(dHBIX u
KOMITO3HUIITMOHHBIX
CIPYKTyp -
HEePCIICKTUBHBIX
COBPCMCHHBIX MaTCpUaJIOB;
Ha ypoGHe YMeHUll

yYMeTb HPOEKTHPOBATh
MpPOLIECCHl  TEPMHUYECKOH,
XUMHKO-TCPMHYECKOH U
APYTuX BUJIOB
YIPOUHSIOLIEH 00paboTKH
Ha YpOBHe HABBIKOE

BJIJIeTh HaBBIKAMU BBIOOpa
paIOHATBHOTO MaTepHaa
u crnocoba MONy4YEHUS H
00paboTKH 3aroTOBOK,
UCXOASs W3 33/IaHHBIX
HKCIUTyaTallMOHHBIX
TpeOOBaHMIA K
oOecrieunBas HaunboJee
ONmaronpusTHBIE  yCIOBHSA
paboTel  MaTepualioB B
IKCIUTYaTUPYEMBIX
KOHCTPYKIIHSIX;

METOaMHU 00paboOTKH
pe3yJIbTaTOB U3MEPEHUI

HauOoJee

JIeTanu,




2. Mecto nucuuninubl B ctpykrype OITOII

Jucrumuimaa «MarepuajaoBeIeHHe» peamu3yeTcss B pamMKax 00s3aTeIbHOM
yacTt bioka 1 «lucuuruimasl (MOyJist)» IporpaMMbl OakagaBpuaTa.

Jucuuminna npenogaeTcs: o0ydaroumMmest o oyHout popme oOyueHust — B 3-
M CEMECTpE, 0 OYHO-3a04HOU PopMe — B 4-M CeMecTpe.

HuciunnuHa «MaTtepualoBeIeHue» SIBISETCS MPOMEXKYTOYHBIM  3TarioM
dbopmuposanus kommereniuit OIIK-6 B npouecce ocoenust OIIOII.

Hucuumna  «MatepuaioBeieHue»  sSIBJIsIeTCsl  NpeaulecTBYIOIed s
M3YUYEHHUs TUCUUIUIMH: ['ocy1apcTBEHHAs UTOrOBAasl aTTECTALMS: MOATOTOBKA K CAa4e
U cJjaya ToCyJapCTBEHHOIO SK3aMeEHa.

dopMoil MPOMEKYTOUHON aTTECTAIlMM 3HAHWN OOy4aeMbIX MO OYHON (opme
oOyueHusl SABJISETCS dK3aMEeH B 3-M ceMecTpe, N0 OYHO-3a0uHOU (hopme 3aueT B 4
ceMecTpe.

3. O0beM AUCHUIIIHHBI

OO6miast TpyIOEMKOCTh JUCHMIUIMHBI COCTaBIISIET 2_3aYETHBIX EIWHUIIbL (72
aKaJIeMUYECKHX JYaca), B TOM YHCIIe

ouyHasi hopma o0y4eHHUs :

Cemectp 3
JEKLIUH 16
1a0opaTOpHbIE 3aHATUS -
CEMHUHApPBI M MPAKTHYECKUE 3aHATHS 16

KOHTPOJIb: KOHTAKTHAA pa60Ta

KOHTPOJIb: CAMOCTOATCIIbHAA pa60Ta

pacueTHo-rpaduueckue paboThl, KypcoBbIe PabOTHI (MPOEKTHI): KOHTAKTHAsI paboTa

pacyeTHO-rpadguiecKkue paboThl, KypCOBbIE pabOTHI (IIPOSKTHI): CAMOCTOSTENIbHAs paboTa

KOHCYJIbTaIAH
Konmaxmnas paboma 32
Camocmosmenvras paboma 40

Bun mpomesxyTounoit arrectanuu ((popma KOHTPOJIS): SK3aMeH

04HO-3204HAas Gopma 00yUeHuUs:

Cemectp 4
JICKIIUH 8
71a00paTOPHBIE 3aHSITH 10

CCMHHAPBI U MPAKTHYCCKHEC 3aHATHUA

KOHTPOJIb: KOHTAKTHAsA pa60Ta

KOHTPOJIb: CAMOCTOATCIbHAA pa60Ta

pacyeTHO-rpaduieckue paboThl, KypCOBbIE paOOTHI (IPOEKTHI): KOHTAKTHAS paboTa

pacueTHO-rpadudecKrue paboThl, KypcOBbIE PaOOTHI (IIPOCKTHI): CAMOCTOSITEIbHAs paboTa

KOHCYJIbTAIINH
Konmaxmuas paboma 18
Camocmosmenvuas paboma 54

Bun npomexxyrounoit arrectaiuu (popMa KOHTPOJIS): IK3aMEH




4. Coaep:xanue TUCHUILINHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM (pa3jaesiam)
Ounas ¢popma 00yueHust

KonuuecTtBo yacoB Kon
6ota HHAUKATOpa
Tema (pa3zmen) e ps— CaMOCTOSITENh o
— 60DATODHbI MIHApbL 1 JIOCTHUKEHU
e"LI JI'de ;)E:;{’?ﬁﬂ npzl;-g;t;;ikne Has pa60Ta KOMIIETEHIIHH
1. CtpoeHnue u cBolicTBa OIIK-6.1,
MaTepHajoB 2 8 - 10 OIIK-6.2,
OIIK-6.3
2.CrutaBbl METAJUIOB. J{MarpaMMbl OIIK-6.1,
COCTOSTHUSI 4 g ) 10 OI1K-6.2,
OIIK-6.3
3. CriaBBI CHCTEMBI JKEIe30- OIIK-6.1,
YTIEPOI. 4 2 i 10 OIIK-6.2,
OIIK-6.3
4. OCHOBBI TEPMUYECKOM OIIK-6.1,
00paboTKH. ) 4 i 10 OIIK-6.2,
OIIK-6.3
5. CriaBbI IBETHBIX METAJIJIOB OIIK-6.1,
2 2 ) 10 OIIK-6.2,
OIIK-6.3
6. Hemerannuueckue u OIIK-6.1,
KOMIO3HUIIMOHHBIE MaTepUaIbI ) ) 9 OIIK-6.2,
OIIK-6.3
OIIK-6.1,
K OIIK-6.2,
OHCYJIbTALIUU
OIIK-6.3
OIIK-6.1,
OIIK-6.2,
Kontpouib (3x3amen)
OIIK-6.3
UTOro 32 40
OuHo-3204Has1 popMa 00yUeHH s
KonuuecTtBo uacoB Kon
6oTa HHIUKaTOpa
T KOHTaKTHas pa a
ema (paszzaen) soxatn | naGoparopuy | CEMIAPH CaMOCTOéITeJIB -
" ¢ saHATHA P 1’;2;6;:"6 Hai pabota KOMITETeHIINT
1. CtpoeHnue u cBoiicTBa OIIK-6.1,
MaTEepHUAJIOB 1 ) ) 16 OIIK-6.2,
OIIK-6.3
2.CmuiaBel MeTajuioB. J{uarpaMmsl 2 2 - 14 OIIK-6.1,




KonnuectBo yacos Kon

KOHTaKTHas pabora WHAUKATOpPA
CeMHHaph! 1 CaMOCTOSITEND JOCTHIKEHH

MIPAKTHYECKHE Has paboTa
3aAHATHS KOMIICTCHIIN N

Tewma (pazmen)
JIeKIH | J1abopaTOpHEI
u € 3aHATHA

COCTOSIHUS OIIK-6.2,
OIIK-6.3

3. CriaBBI CUCTEMBI JKEJIe30- OIIK-6.1,
YIJIEpPOI. OIIK-6.2,
OIIK-6.3

4. OCHOBBI TEPMHUYECKOMN OIIK-6.1,
00paboTKu. OI1K-6.2,
OIIK-6.3

5. CriaBbI IBETHBIX METAJIJIOB OIIK-6.1,
OIIK-6.2,
OIIK-6.3

6. HemeTammmueckne u OIIK-6.1,
KOMITO3UIIMOHHBIE MaTEPHUAIIbI OITK-6.2,

OIIK-6.3

OIIK-6.1,
OIIK-6.2,

Koncynpranum
OIIK-6.3

OIIK-6.1,
OIIK-6.2,

KonTpons (3x3ameH) OI1K-6.3

uToro 18 54

5. OoOpa3oBarenbHbIe TEXHOJOIMH, IPUMEHsieMble IIPU OCBOCHMU
AUCHUTIIHMHBI

Meronuka mnpenojaBaHus JUCHUIUIMHBI U peau3alus KOMIIETEHTHOCTHOTO
MOJIX0/1a B U3JIOKEHUU U BOCIIPUATUU MaTepHuasia MpeayCMaTpUBaeT UCIOJIb30BAHUE
cienyromux (GopM TPOBENEHUS TPYIINOBBIX, WHIUBUIYAIbHBIX, ayIUTOPHBIX
3aHSATHM B COYETAaHUU C BHEAYJIUTOPHOM paboOTOW C 1EeNbl0 (HOPMUPOBAHUS U
pa3BUTHS TPO(ECCHOHATBLHBIX HABBIKOB 00YUYaIOIIUXCSI:

- Jlenosas w/unm ponesas urpa (I1).

[lon pnemoBOW Wrpod MOHUMAETCS COBMECTHAs JICSITEIBHOCTh TIPYIIIBI
o0yJaronmxcsa ¥ MeAarorn4eckoro pabOTHHUKA MOJI YIPABICHUEM MEJarorudeckoro
paOOTHHKA C LIENBI0 PEIIeHUs] yU4eOHBIX U MPO(ECCHOHAIBHO - OPUEHTHUPOBAHHBIX
3aJlad  IyTeM MIPOBOrO MOJEIUPOBAHUS pPEATbHOM MNPOOJIEMHOM CHUTyalHUH.
[lo3BonsieT  OllEHMBAaTh  yYMEHUWE  aHAIM3UpPOBAaTh W peuiaTb  TUIUYHbIC
npodecCuOHANIbHbBIC 3a/1aUH.



6. IlpakTyeckas MOATrOTOBKA

[IpakTHyeckas MOATOTOBKA peaqu3yeTcsl MyTeM IPOBEIEHUS MPaKTUYECKHX
3aHATUH, MPEAYCMATPUBAIONINX yJacTHEe OOYYaIOIIMUXCS B BBIMOJIHEHUU OTAEITBHBIX
AJIEMEHTOB pPadoT, CBS3aHHBIX C Oyaynied npodeccuoHaTbHON AESTEIbHOCTHIO.
OO0beM 3aHATHIl B (hOpME TPAKTUYECKON MOATOTOBKM cOCTaBiseT 4 vac. (110 O4HOMH

dbopme 00yueHus), 4 yac. (o o4HO-3a04HOM (hopme 00yUeHNs)

Ounas ¢popma o0yueHusi

Kox
Bun 3amsaTus Tema 3amsaTus | RepnieEns SEepin HHAKATOpA
0 9acoB MIPOBEICHHUS JTOCTIKEHMIH
KOMIICTCHIINU
NHoneunpyan
MpakTnyec bHasaA u OIIK-6.1,
Koe Jnarpamma cocTossHUSA 2 rpynnoBas OIIK-6.2,
3agaHne cucremsl "Fe - C" KOMaHOHas OI1K-6.3
paboTa,
00CyXIeHNE
Henosas
urpa:
Pacwundposk
MpakTuyec iy OIIK-6.1,
Koe Cranu ¥ 9yryHbI. ) ‘-IyryHOBV.I OIIK-6.2,
3agaHue Krnaccudukanus u MapKupoBKa NHANBNaYan OITK-6.3
bHadA U
rpynnoBas
KOMaHOHaA
paboTa
OuHo-3204Has ¢popma 00ydyeHusI
Kopg
Bun 3anaTus Tema 3anaTus e e HHﬂHKaTOp%
0 9acoB MPOBEACHUS JOCTHXKEHHUN
KOMIICTCHIINHN
MpakTnyec O6cyxpeHne | OHK-6.1,
Koe Hwnarpamma SOCTM?WI ) , OIIK-6.2,
3afaHuel crcremst "Fe - C WHJUBUTyaJIbHAs OIIK-6.3
pabota
MpakTnyec Crayi ¥ YyTyHBI. 2 Henosas OIIK-6.1,
Koe Krnaccudukanus u MapKupoBKa nrpa: OI1K-6.2,
3aaHue 2 PacwmngppoBk OITK-6.3
a MapoK
cTanenmu
4YYryHOB.
NWuonsupgyan
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Kon
KonuuecTn ®dopma MHIUKATOpa
Bun 3anarus Tema 3angaTus o
0 4acoB MIPOBEACHUS JOCTHKEHHUN
KOMIICTCHIIUHU
bHadA "
rpynnosas
KOMaHOHaA
paboTa

7. Y4eOHO-MeTOAUMYECKOEe oOOecledYeHHe CaMOCTOATEJIbHOM PadoThl
CTYJ€HTOB

CamocrosiTenbHass paboTa pealn3yeTcss B paMKax IpOrpaMMbl OCBOEHUS
JUCLMIUIMHBI B CIeAyOIMX (GopMax:

- MpopabOTKa TEMATUKH CAMOCTOSITEILHON PaOOTHI;

- HanrcaHue pedepara;

- BBINIOJIHEHUE UHIMBUYaJIbHBIX 3aJaHUM;

- IOATOTOBKA K cJlaye dK3aMeHa.

B pamkax ydueGHOro Kypca MmpeaycMaTpuBalOTCS BCTPEUU C MPEACTaBUTEISIMU
npOUIBHBIX PEATPUSITHIA.

CamocrosiTennbHass paboTa MPOBOAUTCS € IENbI0: CHCTEMAaTH3aluud MU
3aKpeIUICHUS TOJMyYEHHBIX TEOPETUYECKUX 3HAHUW M TMPAKTUYECKUX YMEHUH
O0yJaromMxcs; YrIIyOJNeHUs W pacHIMpeHHs] TEOPETUYECKUX 3HAHUU CTYJIEHTOB;
dbopMUpOBaHUS YMEHHUH HCIOIB30BaTh HOPMATHBHYIO, IPaBOBYIO, CIPABOYHYIO
JOKYMEHTAIMIO, YUEOHYIO0 U CIIELHAIbHYIO JIMTEPATypy; PA3BUTHUS MO3HABATENIbHBIX
CHOCOOHOCTEM M aKTMBHOCTM  OOy4aroluXcs: TBOPYECKOM  WMHUIMATHBBI,
CaMOCTOSITEJIBHOCTH, ~ OTBETCTBEHHOCTH,  OPraHM30BaHHOCTH;  (OPMHUPOBAHUE
CaMOCTOSITENIbHOCTH MBILLUICHHUS, CHOCOOHOCTEM K CaMOpa3BUTHIO,
COBEpIIICHCTBOBAHUIO M CaMOOpraHu3zanuu; (HopMHUpoBaHUS MPOodhecCHOHATBHBIX
KOMIIETEHIIMIA; Pa3BUTHUIO UCCIIEIOBATENIbCKUX YMEHUN CTYICHTOB.

@opMbI U BHIIBI CAMOCTOSITEIbHOM padOThl CTYIEHTOB: YTEHHE OCHOBHOM U
JIOTIOIHUTENBHON JIUTEpAaTyphl — CaMOCTOSITENIbHOE U3yYeHHE MaTepuana IIo
PEKOMEHTyeMbIM JINTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTaJoroM,
CaMOCTOATENBHBIN 1MOAOOP HEOOXOAMMOW JIMTEpaTypbl; paboTa CcO CIOBapeM,
CIPaBOYHUKOM; TIOMCK HeoOxoaumon wHpOpMamuu B cetd VIHTepHeT;
KOHCTICKTUPOBAaHHWE HCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTABJICHHE
aHHOTALUI K IPOYMTAHHBIM JINTEPATYPHBIM MUCTOYHHMKAM; COCTABJICHUE PELEH3UN U
OT3bIBOB Ha IPOYMTAHHBIM MaTepuall; coCTaBlieHHe 0030pa MyONMKaluil 1Mo TeMe;
COCTaBJI€HME M  pa3paboTKa TEPMUHOJIOTMYECKOTO  CJIOBapsi;  COCTABJIEHUE
XPOHOJOTUYECKOW TaOIuIbl; cocTaBlieHHe OuoOnumorpadun (6ubiuorpadruueckoi
KapTOTEKH); TMOATOTOBKAa K pa3IWYHbIM (opMaM TeKymed M NpOMEKYyTOUHOU
arrectaud (K TECTUPOBAHMIO, KOHTPOJIBHOM paboTe, 3aueTy); BBINOJIHEHUE
JIOMAITHUX KOHTPOJIBHBIX PabOT; CaMOCTOSTEIbHOE BBHINOJHEHHE MPAKTUYECKUX
3aJJaHUi PENpPOAYKTUBHOTO THIA (OTBETHI HA BOMPOCHI, 3a/1a4H, TECTHI; BHIIIOJIHEHNE
TBOPUYECKHUX 3a/IaHHM).

TexHomorus opraHu3aIui CaMOCTOSTEIHLHONU PaboThl 00yUYaIOIINXCSI BKITFOYAET
UCTIONb30BaHUE WH(POPMAIMOHHBIX W  MaTEepPHATBbHO-TEXHHUYECKUX  PECYpCOB
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00pa3oBaTEIBLHOTO YUPSKACHUS: OMOIMOTEKY C YHUTAJbHBIM 3aJI0M, KOMIIBIOTEPHBIC
KJIacChl C BO3MOXXHOCTBIO paboTel B HMHTepHer; ayautopuu (KJIaccel) s
KOHCYJIbTALIMOHHOM JESITEIbHOCTH.

[lepen BbIMONHEHHMEM OOYYAIOIMIMMHUCS BHEAYAUTOPHOM CaMOCTOSATEIbHOM
paboThl IpenojaBaTeilb MPOBOJUT KOHCYJIbTUPOBAHUE IO BBIIIOJHEHHUIO 33JIaHUs,
KOTOpPBIM BKJIIOYAET 1edb 3aJaHus, €ro COJAEP>KaHMs, CPOKM BBIIOJHEHUS,
OpPUEHTUPOBOYHBII 00bEM pabOThI, OCHOBHbIE TPEOOBAHUS K pe3yJibTaTaM paOoThl,
KpUTEpPUH OLEHKU. Bo Bpemsi BBbINOJHEHUS OO0YYalolMMUCS BHEAYIUTOPHOU
CaMOCTOSITENILHOM pa0OThl ¥ IIPU HEOOXOAUMOCTH IPETIOAABATEND MOXKET IPOBOIUTH
WHJUBUYAJIBHBIE U TPYNIIOBbIE KOHCYJIBTALMH.

CamocrosiTennbHasgs paboTa MOXKET OCYILIECTBIATHCS WHJIUBUIYAJIbHO WU
rpynmnaMu oOydyaroumxcs B 3aBUCUMOCTU OT L€, 00beMa, KOHKPETHON TeMaTHKU
CaMOCTOSITENIHOM pabOThl, YPOBHS CJIOKHOCTH, YPOBHSI YMEHUN 00y4JarOIIUXCsl.

Kontpons  camocrosiTenbHOM ~ pabOTBl  CTYJEHTOB  IPEILyCMaTpPUBAET:
COOTHECEHHUE COJEP KaHUs KOHTPOJIS C IeNIIMUA 00y4YeHUS; OObEKTUBHOCTH KOHTPOJIS;
BAJIUAHOCTh KOHTPOJIS (COOTBETCTBHE NPEIBABIAEMBIX 3aJaHUA TOMY, YTO
npeanoiaraerca MpoBEpUTh); AU epeHInann0 KOHTPOJIbHO-U3MEPUTEIBHBIX
MaTepHaJioB.

@dopMbl  KOHTPOJISI CAaMOCTOSITEILHOM pabOThI: MPOCMOTP U MPOBEpKa
BBINIOJIHEHUS ~ CaMOCTOATENbHOM  paboThl  MpernojaBaresieM;  OpraHu3anus
CaMOIIPOBEPKH, B3aMMOIPOBEPKHU BBIIIOJHEHHOTO 3aJaHUsl B IpyIIe; 00CyXKIeHue
PE3yJIbTaTOB BBIIIOJHEHHOW pabOTHI HA 3aHATUU; MPOBEACHUE MUCBMEHHOIO OIPOCa;
IIPOBEJICHHE YCTHOTO OINPOCAa; OpPraHu3alMs M NPOBEICHUE WHIMBUIYAIBHOIO
cobece1oBaHUS; OpraHU3allMsl U [IPOBEJIEHUE cOOEeCceI0BaHMs C IPYIION.

Ne

/i Buj yyeOHo-MeTOAMYeCKOTO 00ecniedeHst

1 KoHnTponbHble 3aaaHus (BapuaHThl).

2 TecToBble 3a1aHMS.

3. Bomnpocs! 11 caMOKOHTPOJIs 3HAHUH.

4 Tembl 10KIIa10B.

5 3anaHus 1)1 NOATOTOBKU K MPOMEXKYTOUYHOM aTTecTaliy 10 AUCHUILIINHE
' (Bormpocs! k 3K3aMeHy)
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8. ®oH OLIEHOYHBIX CPEACTB IJIS NMPOBEACHUS TEKYLIero KOHTPOJS yCIeBAeMOCTH, IPOMEKYTOYHOH aTTeCTAMHU
10 UTOraM OCBOEHHS U CIUILINHBI

8.1. IlacmopT ¢oHIa OLIEHOUYHBIX CPEICTB

Kontponupyemsie
HanmenoBanue
No paszensl (TEMBbI) Kon n HanMeHOBaHME KOMIIETEHIINN WNHpaukaTop AOCTUKEHUS KOMIETEHIINN
OIICHOYHOTO CPEJICTBA
JACIUTUINHBI
1. | Crpoenue u cBoiicTBa OIIK-6.1 3uHaTh NpPUHIMIB HHPOPMAIHOHHO-
MaTepUasIoB KOMMYHHUKALIMOHHBIX TEXHOJOTUH W OCHOBHBIE
TpeOoBaHMs HHPOPMAITHOHHON O€30TTaCHOCTH
OIIK-6.2 YMeTh pemars CTaHAApTHBIE 33Ja4ud
OIIK 6. npodecCHOHANILHON ~ JCATENILHOCTH Ha  OCHOBE
Crocoben mpuHHMAaTh 0OOCHOBaHHBIE | HH()OPMAITMOHHON u oubrorpadudeckoit
p (bopman pag Ompoc, noknan, TecT,
TEXHUYECKHE perieHus B | KyITYpbl C  TPHUMEHEHHEM  COBPEMEHHBIX
N . N . | MTHOVBUIYAJIbHBIC 3aaHWs,
npoQeccHoHaTBEHON JESITENbHOCTH, | TEXHOJIOrMA #  TpeOoBaHMI HHPOPMALMOHHOI
BEIOMpaTh 3(]dexTuBHBIE W Oe30macHble | 0€30MacHOCTH, AcTIOoBas UIPa, SKIAMCH
TEXHUYECKHUE CPEACTBA U TEXHOJIOTUHU OIIK-6.3 Bnanerts HaBbIKaMHU peleHus
CTaHAAPTHBIX 3amaq npodeccuoHaTbHON
JESTEIbHOCTH Ha OCHOBE COBPEMEHHBIX
nHGOPMAIIMOHHBIX TEXHOJOIMH W €  y4eToM
TpeOoBaHMi HH(GOPMAITMOHHON 0€30MIACHOCTH
2. | CiiaBbl METAJIOB. OIIK-6.1 3HaTh NPHHIMIBI HHPOPMALUOHHO-
JnarpaMmbl KOMMYHHUKALIMOHHBIX TEXHOJOTUH W OCHOBHBIE
COCTOSIHHS TpeboBaHus HHGOPMALOHHON 0€301aCHOCTH
OIIK-6.2 VYMeTh pemars CTaHAApTHBIE 3aAaydl
OIIK 6. npodecCHOHANILHON ~ JCATENIbHOCTH Ha  OCHOBE
Crocobern mpuHHMAaTh 00OCHOBaHHBIE | HH()OPMAITMOHHOM u oubrorpadudeckoit
p (bopman pag Ompoc, noknan, TecT,
TEXHUYECKHE perieHus B | KyAITYpPBl C  TPUMEHEHHEM  COBPEMEHHBIX
N . N . | MTHOVBUIYAJIbHBIC 3aaHWs,
npoQeccHoHATBEHON JESITENbHOCTH, | TEXHOJOrMA ©  TpeOoBaHMI WHPOPMALMOHHOI
BEIOMpaTh 3(]dexTuBHBIE W Oe30macHble | 0€30MacHOCTH, AcTIOoBas UIPa, SKIAMCH
TEXHUYECKHUE CPEACTBA U TEXHOJIOTUHU OIIK-6.3 Bnanerts HaBbIKaMHU peleHus
CTaHAAPTHBIX 3amaq npodeccuoHaTEHON
JESTEIbHOCTH Ha OCHOBE COBPEMEHHBIX
nHGOPMAIIMOHHBIX TEXHOJOIMH W €  y4eToM
TpeOoBaHMi HH(GOPMAITMOHHON 0€30MIACHOCTH
3. | CiuraBel CUCTEMBI OIIK 6. OIIK-6.1 3Harh NPHUHIUIB WHPOPMAIIMOHHO- Omnpoc, noknanu, Tect,
JKEJIE30-yIJIEPO. CriocobeH IpUHUMATh 000CHOBaHHEIE KOMMYHHKallMOHHBIX TEXHOJIOTHM ¥ OCHOBHBIC WHIVBUYyaJbHBIE 3a1aHU,




Kontponupyemsie

Haumenoanue
No pasnensl (TeMbl) Kona n HauMeHOBaHME KOMIIETEHIIMHT Nuaukatop JOCTHKEHUS KOMIIETCHIIUN
OLIEHOYHOTO CPENCTBA
JIUCHUTIIMHBI
TpeOoBaHMs HHOOPMAITMOHHOW 0€301MacCHOCTH
OIIK-6.2 YMeTp pemarh CTaHAAPTHBIC 3a7add
Mpo(heCCHOHANBHON  JEATEILHOCTH Ha  OCHOBE
MH(OPMAITMOHHOM u oubrorpadudeckoit
TEXHUYECKIE perreHus B | KyJIbTYpEl C  TpPUMEHEHHEM  COBPEMEHHBIX
poheCCHOHAILHOM JIESATSILHOCTH, | TEXHOJIOTHH ©  TpeOOBaHUN WHQPOPMAIIMOHHOMN
JIeJIOBas UTPa, IK3aMEH
BbIOMpaTh 3 (dexTHBHBIE U Oe3omacHble | 0€30MaCHOCTH,
TEXHUYECKHUE CPEACTBA U TEXHOJIOTHUHU OIIK-6.3 Bnagetrr  HaBbIKAMHU ~ pEILICHUS
CTaHIIAPTHBIX 3a/maq poeccHoHaTBHOM
JeSTEITLHOCTH Ha OCHOBE COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUH H C  yYETOM
TpeboBanmii HHPOPMAITMOHHOHN 6€30ITaCHOCTH
4. | OCHOBBI TEPMHUECKOM OIIK-6.1 3HaTh NPUHIMIBI HHPOPMAITHOHHO-
00paboTKH. KOMMYHHKAIIMOHHBIX ~TEXHOJIOTUH ¥ OCHOBHEIC
TpeOoBaHMs HHOOPMAITMOHHOW 0€301MacCHOCTH
OIIK-6.2 YMeTp pemarh CTaHAAPTHBIC 3a7add
OIIK 6. npoeCcCHOHALHON ~ JICITENILHOCTH Ha  OCHOBE
CriocobeH TpHHHMATh O00OCHOBaHHBIC | HH(POPMAITMOHHON u oubmorpaduIecKoit
p (hopmart pad Ompoc, noknan, TecT,
TEXHUYECKIE perreHus B | KyJIbTYpEl C  TPUMEHEHHEM  COBPEMEHHBIX
N . N . | MHAVMBUIYaIbHbBIE 3aaHUsI,
poheCCHOHAILHOM JIESATSILHOCTH, | TEXHOJIOTHH ©  TpeOOBaHUN WHQPOPMAIIMOHHOMN
BbIOMpaTh 3 (dekThBHBIE U Oe3omacHble | 0€30MaCHOCTH, ACTIOBAS MI'PA, SK3AMCH
TEXHUYECKHUE CPEACTBA U TEXHOJIOTUHU OIIK-6.3 Bnagetrr  HaBBIKAMHU ~ pEILICHUS
CTaHIIAPTHBIX 3a/maq poeccHoHaTbHOM
JeSTEITLHOCTH Ha OCHOBE COBpPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUH H C  yYETOM
TpeboBanmii HHPOPMAITMOHHOHN 6€30ITaCHOCTH
5. | CruiaBbI IBETHBIX OIIK 6. OIIK-6.1 3uHaTh NPUHIMIEI HHPOPMAIUOHHO- Ompoc, noknan, TecT,
METAJLJIOB CHOCO6CH OpUHUMATh 06OCHOB8.HHI>IC KOMMYHUKAIIUOHHBIX TEXHOJOTHMIAT ¥ OCHOBHEIE I/IHI[HBI/II[yaHBHBIe 3aaHus,
TEXHUYECKHE _ peruens B | TpeOoBaHMs MH(GOPMAIIOHHON 0€30MIaCHOCTH JIeNOBAsI HIPa, DK3aMeH
npodeccHoHATEHON JIeATENbHOCTH, OIIK-6.2 YMmeTs pemars CTaHAapTHBIE 33Ja4dl

BeIOMpaTh 3G (deKTrBHbIE W Oe30MacHbIe
TEXHUYECKHE CPEJICTBA M TEXHOJIOTUH

npodeccnoHambHON  JEATEIBHOCTH HA  OCHOBE
MH(OPMAITMIOHHOM u oubrorpapudeckoit
KyIbTypsl ~ C  TIPUMEHEHHEM  COBPEMEHHBIX

TEXHOJIOTHH ¥ TpeboBaHMH HMHGMOPMALMOHHON
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KonTponupyemsie
pasnensl (TeMbl)
JTUCIUILITNHBI

Konx u HauMeHoBaHne KOMIIETEHIINA

WNHnukaTop JOCTHIKEHUS KOMIIETCHITIN

HaumenoBanue
OIICHOYHOTO CPEJICTBA

0€30ITaCHOCTH,
OIIK-6.3  Bmanets
CTaHAAPTHBIX 3a7a4
JeSITENbHOCTH Ha OCHOBE COBPEMEHHBIX
WHPOPMAIMOHHBIX TEXHOJOTMH W €  y4eTOM
TpeOoBaHMi MHGOPMAITMOHHON 0€30MACHOCTH

HaBbIKaAMH PECHICHUA
pohecCHOHATBHOM

Hemetamnnumdeckue u
KOMITIO3HMIITMOHHBIC
MaTcpHraJibl

OIIK 6.

CrnocobeH TpWHHMATh 00OCHOBAHHBIC
TEXHHUYCCKUC PEUICHUA B
poheCCHOHABEHOM JIeSITEILHOCTH,

BbIOMpaTh 3 (eKTHBHbIE W Oe30MacHbIe
TEXHUYECKHE CPEJICTBA M TEXHOIOTUU

OIIK-6.1 3nHaTe mnpuHOUNBI WHPOPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH ¥ OCHOBHEIE
TpeOoBaHMs HHPOPMAITHOHHON OE30TTaCHOCTH

OIIK-6.2 YMerp pemath CTaHIApTHHIC 3a7a4u

Mpo(heCCUOHANBHON  JIEATENTLHOCTH Ha  OCHOBE
nH(pOpMAITMOHHON u oubmmorpaduIecKoi
KYJBTYPhI C IIPUMEHCHUEM COBPEMECHHBIX

TEXHONOTHMA ¥ TpeOoBaHMH HMHPOPMALMOHHON
0€30ITaCHOCTH,
OIIK-6.3  Bnanmets
CTaHAAPTHBIX 3a1a4
JeSTeIbHOCTH Ha OCHOBE COBPEMEHHBIX
WHGOPMAIIMOHHBIX TEXHOJOTMH W €  y4eToM
TpeOoBaHMi MHGOPMAITMOHHON 0€30MACHOCTH

HaBbIKaAMH PECHICHUA
pohecCHOHANTBHOM

Ompoc, noknan, TecT,
I/IHJII/IBI/IJIyaJ'II)HI)IG 3aJaHusd,
JIeJI0Basi UTpa, SK3aMeH
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Jransl (GopMHPOBaHMS KOMIeTeHUMHA B mpouecce ocBoenust OIIOII
MPSIMO CBSI3aHBI C MECTOM JIMCIMIUIMH B 00pa3oBaTeIbHOU nporpamme. Kaxkpiii atam
dbopMuUpOBaHUS KOMIIETCHI[MU, XapaKTepU3yeTCs ONPEACICHHBIMU 3HAHUSIMH,
YMEHMSIMA W HaBblKaMU W (WIM) OMNBITOM NPO(PECCHOHATBLHON AESTEIbHOCTH,
KOTOpPBIE  OLEHMBAIOTCS B  IIPOLECCE TEKYUIErO0 KOHTPOJII  yCIEBAEMOCTH,
IIPOMEKYTOUHON aTTeCTallMi MO JUCUUIUIMHE (MPAaKTHUKE) U B MPOLIECCE HUTOrOBOM
aTTECTaLNH.

Jucunmmaa «MatepuaioBeIeHUE SIBISETCS HAYAJIbHBIM 3TAllOM KOMILIEKCA
JTUCIUIUINH, B XOJI€ U3YUYEHHS] KOTOPBIX Y CTYJIEHTOB (OPMUPYIOTCS KOMIIETEHLIUU
OIIK-6.

®opmupoBanue kommereHuuu OIIK-6 HaunHaeTcss ¢ U3y4YEHUs TUCLMIUIMH
«MarepuanoBeaeHue.

3aBepmiaerca pabora 1O (QOPMUPOBAHUIO Y CTYIASHTOB YKa3aHHBIX
KOMIIETEHIIMIA B XOJ€ MOArOTOBKU U c/1aun «l 0Ccy1apCTBEHHAs UTOTOBAs aTTECTALIUS:
IIOATOTOBKA K Cllaye U cadya roCyJapCTBEHHOIO K3aMEHay.

HroroBas ouenka cpopmupoBanHocTH komnereHuui OIIK-6 onpenensercs B
IIEPUOJ OJATOTOBKH M CIa4U F'OCYIAPCTBEHHOTO YK3aMEHa.

B npouecce udyuyeHus JMCHUILIMHBI, KOMIIETEHIIUN TaKxke GoOpMUPYIOTCSH
MO0J3TAIHO.

OcHoBHbIMH 3Taniamu (opmupoBanust OIIK-6 npu u3yyeHUH HUCUUILITUHBI
b1.J(M).b.28 «MarepuanoBeieHre» SIBISETCS IOCIEI0BATCIbHOE H3YUYCHHE
COJIEpP>KaTeNIbHO CBSI3aHHBIX MEXIY CO00M TeM yueOHBIX 3aHsATui. V3yueHnue kaxmon
TEMbI TPEIIoJiaracT OBJAJACHUE CTYJACHTAMH HEOOXOAUMBIMHU JIECKPUIITOPAMHU
(cocTaBnsOMMUMH) KOMIIETeHIMH. [IJig OIeHKH ypOBHA C(HOPMUPOBAHHOCTHU
KOMIIETEHIIMA B MPOLECCE H3YYEHHs] IUCLUIUIMHBI NPELYyCMOTPEHO IIPOBEICHUE
TEKYILIEr0 KOHTPOJISI YCIEBAEMOCTH MO TemaMm (pa3genam) AUCHUIUIUHBL U
IIPOMEKYTOYHOM aTTECTALMU 10 TUCLUIUIMHE — dK3aMEH.

8.2. KoHTpoubHbIe 3aJaHUs M MaTepHAJIbl, HEOOXOAUMBIC IS OLECHKHU
3HAHWH, YMEHHH M HABBIKOB M (MJIM) ONbITA AEATEIbHOCTH, XaPAKTEPU3YIOLIHMX
Tranbl (POPMHPOBAHUS KOMIIETEHIHH B MpoLecce OCBOCHUH 00pa3oBaTeIbHOH
MPOrpaMMbl

8.2.1. KonTpoJbHbIe BOIIPOCHI no TeMaM (paznenram)  aas
onpoca/codece0BAHUA HA 3AHATUAX

Tewma (pazmen) Bomnpocsl
1. CTpoeHue n cBOMCTBAa MaTepUaoB ATOMHO-KPUCTAIIINYECKOE CTPOCHUE METAJUIOB.
Tunsl KPUCTaJUIMYECKUX pELIETOK,

nosmmMopdu3M. AHM30TpOTHST CBOMCTB. [ledekTsl
KPUCTAJUIMUECKOTO CTPOEHHUSI.

CranpaptHbie MeXaHUYECKHe CBOMCTBA
MaTepuaioB (TIPOYHOCTB, MJIACTUYHOCTB ),
ompenensieMble TPU OJHOOCHOM pPaCTSKCHUH U
Npyd  JMHAMHUYECKUX  HUCHbITaHUSAX  (yAapHas
BSI3KOCTh).  TBEpIOCTh METAIJIOB W CIUIABOB,




Tema (pa3aen)

Bomnpocsl

3aMmepsiemas o MeTtony bpunemnis u mo meromy
PokBemnia.  CBolcTBa CIUIABOB, OMPEEISAIONINE
JIOJITOBEYHOCTh  W3Jenus  (M3HOCOCTOMKOCTb,
COIIPOTUBJICHUE yCTaJIOCTH, KOHTaKTHast
BBIHOCJIMBOCTh, KOHCTPYKIIMOHHASI TPOYHOCTH).

2.CrutaBbl MeTAJUIOB. J{MarpaMMbl

COCTOsAAHUA

@opMHUpOBaHUE CTPYKTYPBhI METAIUIOB M CIIJIAaBOB
Mpu NepBUYHON Kpuctaumsanuu Juddy3nonnbie
nporieccsl B Metayuie. [lepBudHasi u BTOpUYHAsS
KpUCTAJUIM3AIMs.  3aBUCHUMOCTh  TE€MIIEpaTyphbl
KpUCTAJUIM3AIMA  OT CKOPOCTH  OXJIAXJICHHUS,
CTeneHb mnepeoxiaxkaeHus. CaMOmpon3BOIbHOE
(cioHTaHHOE) W TEeTEepPOreHHOE O00pazoBaHUE
HEHTPOB KPUCTAJUTU3AIIIH.

MonudunmpoBanue. Bnusiaue pa3mepa 3epHa Ha
cBoiicTBa MeTayuta. JIukBauus AeHIpPUTHas U
30HaJIbHAS.

Crpoenue crnaBoB. OCHOBHBIE (pa3bl B CIUIaBaXx.
ILI/IanaMMBI COCTOSHUA JABYXKOMITIOHCHTHBIX
CIUlaBoB. MeToauKa TOCTPOCHHUS — Juarpamm
COCTOSIHMSI CIIJIaBOB.

JuarpamMmma COCTOSHHSL CIUIaBOB C  TOJTHOM
HEpPacTBOPUMOCTbIO KOMITOHEHTOB.

JuarpamMmma COCTOSHHSI CIUIaBOB C  TOJTHOM
pacTBOPUMOCTBI0 KOMIIOHEHTOB.

Juarpamma COCTOSTHUS CIUTABOB C OTPaHHYEHHOM
pacTBOPUMOCTBI0 KOMIIOHEHTOB.

JuarpamMmma COCTOSHMSI CIUIaBOB C  TOJTHOM
pacTBOPUMOCTBI0 KOMIIOHEHTOB.

JuarpamMma COCTOSIHUSI CILTaBOB, OOpa3yIOIINX
XUMHUYCCKHUE COCANHCHUS.

Juarpamma COCTOSTHUS CIUTABOB C OTPaHHYEHHOM
pacTBOPUMOCTBIO KOMIIOHEHTOB, 00pa3yIoLuX
MEPUTEKTHUKY.

[TpaBuio ¢a3. [IpaBuiio oTpe3KoB.

3aBUCHUMOCTh CBOMCTB OT CTPOEHUS U CTPYKTYPbI
CILJIABOB.

3. CrimaBBI CHCTEMBI JKEIIC30-YTIJICPOAO.

Keneszo u cmnaBel Ha ero ocHoBe. OCHOBHbIE
xapakrepuctukn Fe m C. OcHoBHbIE (a3pl U
CTPYKTYpHBIE COCTaBJIAIOIIUE
KEJIe30yIIepoUCThIX  CIulaBoB.  Jlmarpamma
COCTOSIHMSI JKEJE30-yIJIepo] U BIUSHUE HAa HeEe
JETUPYIONIUX  AJIEMEHTOB. Ocobennoctu
JarpaMMBbl XKeJle30 — LEMEHTHT.
Kpucrammmszanua  cranmeid.  [lo3BTeKkTonaHsle,
IBTEKTOMJIHBIE U 3a9BTEKTOMIHbIE cTanu. CocTas,
CTpyKTypa W Ha3HauyeHue. MapkupoBka crajiei.
Cranu ¢ 0coObIMH CBOMCTBaMHU.

Kpucrammmsanus  4yryHOB. I'papurnzanus.
Yyryns! 6enble. UyryHbl MaIlIMHOCTPOUTEIbHBIE!
cepble, BBICOKOIPOYHbIE, KOBKHE; UX TOJIy4YEHHE,
CBOICTBA, Ha3HAaYeHMsI. MapKUpOBKA YyT'YHOB
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Tema (pa3aen)

Bomnpocsl

4. OCHOBBI TEPMUYECKOH 00paOOTKH.

CTpyKTypHbIE MpEeBpalleHHs] CTad MPH HarpeBe
O AYCTEHHTHOTO COCTOSIHHUS, BBIICPKKE U
OXJIAXKICHUHM C pa3HOM cKopocThio, Jlnarpamma
HU30TEPMHYECKOTO MIpeBpaILCHHS
MePeoXIIaXKIAEHHOTO ayCTeHUTa. [Teperpes,
nepexor. llepauTHoe mpeBpalleHue crajiei, ero
MEXaHMU3M, BJIMSHHE CKOPOCTU OXJIaXJIEHHUS Ha
CTPOGHHE U CBOWMCTBA MEPIUTHBIX CTPYKTYp
(mepauT, COpOUT, TPOCTHT).

MapTeHCcHUTHOE PEeBpaIleHHe U €r0 0COOEHHOCTH.
[Ipomexxyrounoe (OCHHUTHOE) TMpEBpaICHHE.
Bnusiaue JETUPYIOIINX HJIEMEHTOB Ha
M30TEpPMUYECKOE TpEeBpallleHue ayCTeHHWTa B
JIETUPOBAHHBIX cTaisax. [IpeBpalieHus: aycreHUTa
IIpU  HEINpEephIBHOM oXxJaxjaeHuu. Kpurnyeckas
CKOpPOCTh OXJIAXJIEHUs M (aKTOpbl, Ha Hee
BIIUSIIOLIHE.

3akanka  cTajci: IOJIHAsS M HEIoJIHad,
Ha3HA4YeHHE, PEXUM HarpeBa U OXJIAXKICHUS,
CTPYKTypa U CBOMCTBa. Buapl 3akanku U uX
Ha3Ha4YeHHE.

OTnyck HU3KHMM, cpeaHuil BbICOKMH. OTITyCKHas
XpyHKOCTb — oOpatuMas ©  HeoOpaTuMmas.
Crapenue craneil. OTXUr NEpBOro U BTOPOIO
poJia, BUBI OTXKUTA.

Hopmanuzamust ~ cTamy,  TepMOMEXaHUYecKas
o0paboTKa cTaJen.

XUMHUKO-TepMHUYEcKasi 00paboTKa CTaiu
@du3uveckre  OCHOBBI  XHUMHKO-TEPMHUYECKOI
o0paboTku cramu. llemeHTalus, OCHOBHBIC BHJIBI
TEPMHUECKON 00pabOTKK IMOciie II€MEHTAIIH.
Ob6nactp MIPUMEHEHHUS LIEMEHTAI[HH.
A3oTupoBaHue, cTajgd Uil a30TUPOBAHMUA,
CTPOEHHUE a30THPOBAHHOTO CJIOS, €0 CBOWCTBA.
[{uanupoBanue cranu. Mcmonb3yemble cpenbl,
PEKUMBI, 00JIACTh TPUMEHECHHS.

Huddysuonnas MeTaJlTu3alus CTaJIbHBIX
Jerane, €€  HasHA4YCHUE:  XPOMHUPOBAHHUE,
AIUTUPOBaHUE, OOpUpPOBaHKE, CUIMIIUPOBAHHUE.

5. CnaBbl OBCTHBIX MCTAJIJIOB

KoHCTpyKIIMOHHBIE ~ MaTepuaabl HAa  OCHOBE
[BETHBIX METAJUIOB: AJIOMUHHUS, MarHus, MeIu
(matynb, OpoH3a), THTaHa M CIUIABOB Ha HX
ocHoBe. baooutel. CocrtaB, cBO¥MCTBa M 00JaCTh
MIPUMEHCHUS MTPUBEICHHBIX MAaTEPHAJIOB.

6. HemeTammmueckue u KOMITIO3NIITMOHHBIC

MaTepHuabl

[TonumepHble KOMIO3WLIMOHHBIE MaTepHaibl —
CTCKJIOTUTACTUKH, YTICIUTACTUKH, OOPOILIACTHKH,
OpraHOIIACTUKH. TexHomoruu MOJTyYEeHHUS,
CBOMCTBA 1 00JIaCTH IPUMEHEHHSI.

IInactmaccel. Kioen. Pe3uHsl.

[TpunUTIBEI MTOJTYYCHUS KOMITO3HUITMOHHBIX
MarepuayioB. TpeOGoBaHMS K MaTpuiiam |
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Tema (pazgen) Bompocsr

MaTtepualiax.

MaTcpualibl.

HIkana oneHUBAHUS OTBETOB HA BONPOCHI

[lIxana oueHUBaHUS Kpurepuu orieHnBanus

HOCHUT Pa3BEPHYTHIN U MCUEPIBIBAIOIIUN XapaKTep.

MCUCPIIBIBAIOIIETO XapaKTepa.

«YILOBJ'IGTBOpI/ITeJ'ILHO»

COACPIKATCIIbHO, HO JOIMYyCKasl 3HAYUTCIIbHBIC HCTOYHOCTH.

((Hey,HOBJIeTB OPHUTCJIIBHO

» TEOPETUYECKHE BOIIPOCHI.

PN B DD =

N DN = et i ek ek ik ek e e e \O
—_— O 00NN P WN—=O

8.2.2. Tembl 1151 10KJI210B (pedpepaToB)

TenaeHIMN U NepCIIEKTUBbI Pa3BUTUS MaTEPUAIIOBEICHUS
TenaeHIN pa3BUTUS METAJUIMYECKUX METAJIOB

BnusiHMe nernpoBaHus Ha Ka4e€CTBO KEJNE30YTIIEPOAUCTBIX CILIABOB
[IpownsBoacTBa yyryHa

[IponsBoacTBO cTanu

[Tpon3BOACTBO LIBETHBIX METAIIIOB

Hogelimue maTepuanbl, MpUMEHSIEMbIE B CBAPOYHOM MTPOU3BOCTBE
TepmoobpaboTka. [Tpumenenue.

HedexTsl TepMudeckoin 00padboTKu

. [lomrumopdHbIe MpeBpalieHus B MeTajliax.

. XKeneso — ¢aBopuUT Ha Bce BpeMeHa.

. IIpouiecc kpucrammsanuu paciiaBoB METAILIIOB.

. CBs13b MEXAY CTPYKTYPOUl ¥ CBOMCTBAMU CILJIABOB.

. KoMIio3unmonHueie marepuansl, apMUPOBAHHBIE XUMUYECKUMH BOJIOKHAMH.
. KoMno3uimoHnHbsie MaTepuasl ¢ aTFOMAHUEBOW MATPULIEH.
. KoMno3unmonHeie MmaTepuasnsl ¢ HUKEJIEBOW MaTPULIEH.

. CTekno u kepamuka — MaTepHuaibl JUIsi IPOMBIIIJIEHHOCTH.
. B3auMo3zameHs1eMOCTh MaTEpUaIOB B IPOMBIIUIEHHOCTH.

. Crpoenue nonumepa — K04 K CBOMCTBAM IUIACTMACC.

. [lonmnmepHble MaTEpUANIBI B MAIIMHOCTPOEHHUH.

. DacToMepsl — POJICTBEHHUKH IIJIaCTMACC.
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YIPOUHUTEISIM. B3anmoneiictBue MEXKIY
MaTpHIel U YNPOYHUTEIEM B KOMIO3UIIMOHHBIX

MeTannueckue KOMITO3MIIUOHHBIC MAaTcpuaJibl,
TEXHOJIOI'UN I10JTY4YCHHA, cBolicTBa M 001acTH
MMPUMCHCHUA. OBTCKTHYCCKHUE KOMIIO3MIITMOHHBIC

OO0yuarommiicst TIy00KO U COJlepKaTeIbHO PACKPBIBAET OTBET Ha
«OTIN4HO» KOKIBIA TEOPETUYECKUH BOMpoOc, He JomycTHB ommOok. OTBer

OOyuaromuiics B LIEJIOM PACKPHIBAET TEOPETUYECKHE BOIPOCHI,
«Xopouio» OJIHAKO OTBET XOTS Obl HA OJUH M3 HUX HE HOCUT Pa3BEPHYTOrO U

OOyuaronuiics B 1IEJIOM PacKpbIBaeT TEOPETHUECKHE BOIPOCHI U
JIOTIyCKaeT psii  HETOYHOCTEH, (parMeHTapHO  pacKpbIBacT

COACPIKAHUEC TCOPCTUYCCKHUX BOIIPOCOB HIIM HX PACKPBIBACT

O6yanOIHHIZCH HE 3HacCT OTBCTOB Ha IIOCTaBJICHHBIC




22. TepmoMmexaHUYECKHE CBOMCTBA MOJIUMEPA.

23. IlonsipHble TEPMOILIACTHI.

24. IInacTtmacchl ¢ TOPOIIKOBBIMU HATIOJIHUTEISIMU.

25. CpoiicTBa KOMIO3UIMOHHBIX MAaTEPUAJIOB C IOJMMEPHOU MaTPUILIEH.
26. CTekno — TpaAUIMOHHBIN U NEPCIEKTUBHBIN MaTeprall.

27. JlpeBecuHa — KJIACCUYECKOE ChIPhE U MaTepHUall.

28. OpUKIHOHHBIE METATIOKEPAMHUYECKNE MATEPHUAIIBI.

29. AHTUQPUKIIMOHHBIE METAJUIOKEPAMUYECKUE MATEPUAJIBI.

30. DIEKTPOTEXHUUECKUE METANIOKEPAMUYECKHUE MAaTEPUAIIBI.

[IIkaja oneHUBaAHUSA

[IIxana oueHUBaHUA Kpurepuu onieHuBaHus
OOyuatomuiicss T1y0OKO M COJEpPXKATENbHO PACKPHIBAET TEMY
«OTA4HO» JOKJIafja, HE AONMYyCcTUB OIMMOOK. OTBET HOCHUT pPa3BEpPHYTHIH U

HCYEPIBIBAOIINN XapaKTep.

OOyuaromumiicsi B IIEJIOM PACKPBIBACT TEMY ITOKJIaaa, OJIHAKO
«Xopormio» OTBET XOTS Obl HAa OJAMH U3 HHUX HE HOCHUT Pa3BEPHYTOrO M
MCUEPIIBIBAIOIIETO XapaKTepa.

OOyyaromuiics B 11€JIOM PacKphIBAaeT TeMY JOKIaa U JOMyCKAeT
pAI  HETOYHOCTEW, (parMEeHTapHO paCKPBIBAET COACpKaHUE
TEOPETUUYECKUX BOIMPOCOB HIIM UX PACKPBIBAECT COAEPIKATEIBHO, HO
JIOTTyCKasi 3HAYUTEIHbHBIE HETOYHOCTH.

«Y IOBIIETBOPUTEIILHO

«HeynosneTBopurensHO

N OOyuaromuiicss He BiIajieeT BHIOpaHHOM TeMoi

8.2.3. OueHo4YHbIE CPEICTBA OCTATOYHBIX 3HAHUII (TECT)

1. Yto Takoe KpucTAIMYECKAs pelieTka?

a) D10 BooOpakaemasi MPOCTPAHCTBEHHAs! CETKa, B y3Jlax KOTOPOM pacmojiararoTcs
aTOMBI(MOHBI), 00pa3yoIIue MeTalI(TBEPA0E KPUCTATUIMUECKOE TENO).

0) DTO B3aMMHOE PaCIOJIOKEHUE aTOMOB, CYIIIECTBYIOIIEE B KPUCTAJLIE.

¢) DTO pacnoyioKeHHe aTOMOB B y3J1aX slUeUKH U aTOM — B IIEHTpe o0beMa KyOa.

1) DTO pacrmoioKEeHUE aTOMOB B yIilax Ky0a U B IEHTPE KaXKJ0M rPaHH.

2. Yto Takoe kyOn4eckasi 00beMHO-LICHTPUPOBAHHHASA peleTKa?

a) OTo BooOpa)kaeMasi POCTPAHCTBEHHAs CETKAa, B y3JlaX KOTOPOM pacroyiararoTcs
aTOMBI(MOHBI), 00pa3yroIue MeTAUI(TBEPA0E KPUCTATUIMYECKOE TENO).

0) OTO B3aMMHOE PaCIIOJIOKEHUE aTOMOB, CYIIECTBYIOIIEE B KPUCTAILIE.

¢) DTO pacmoyIoKEHUE aTOMOB B y3J1aX STUEHKH M aTOM — B IIEHTpe o0beMa Kyoa.

1) DTO pacnoioKEHUE aTOMOB B yIJlax Ky0a U B LIEHTPE Ka)KJOW rPaHH.

3. Uto Takoe KyOM4ecKkasi rpaHelleHTPUPOBAHHAA pelieTka?

a) DTO B3aMMHOE PACIIOJI0KEHUE aTOMOB, CYLIECTBYIOLIEE B KPUCTAILIIE.

0) DTO pacnojoKeHne aTOMOB B yriax Ky0a U B IEHTPE KaXJI0M I'paHu.

¢) DTO pacroyioKeHrEe aTOMOB B y3JIax sIMeHKH U aTOM — B IIEHTpe o0beMa Kyoa.

1) DTo BooOpakaemasi MPOCTPAHCTBEHHAs CETKa, B y3j1aX KOTOPOM pacmosiaratorcs
aTOMBbI (MOHBI), 00pa3yIoIIre MeTauI(TBEPA0E KPUCTAUNIMUECKOE TEJO).

4. UTo Takoe rekcaroHajbHas pemerka?
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a) OTO pacnoiokKeHHe aTOMOB B yIilaX U HEHTPE HIECTUTPAHHBIX OCHOBAHUN MPU3MBI
U TPU aTOMa B CPEIHEH MITOCKOCTH PU3MBI.

0) DTO pacnoj0KeHHe aTOMOB B yriax Ky0a U B IEHTpE KaXJ101 I'paHU.

¢) OTO pacnoioKEHHE aTOMOB B y3J1aX SIUEUKH U aTOM — B LIEHTpe o0beMa KyOa.

1) OTO BoOOpakaemasi MPOCTPAHCTBEHHAsI CETKa, B y3J1aX KOTOPOM pacrmojiararoTcs
aToOMbI (MOHBI), 00pa3yromre MeTAII(TBEPI0E KPUCTAIUTUYECKOE TEIIO).

5. Uto Takoe TBepabIe PACTBOPHI?

a) OTO TBepJasi WM JKUJIKasi TOMOTE€HHAsl (OAHOPO/IHAS) CUCTEMA, COCTOAIIAS U3 JIBYX
uin 0ojiee KOMIOHEHTOB, OTHOCUTEIIbHBIE KOJIMYECTBA KOTOPBIX MOTYT U3MEHSThCS B
HIMPOKUX TIpeieiax.

0) B koropom aTrombl pacTBOPMMOrO MeTajljla PaBHOMEPHO pPACIpEAeseHbl CPeau
aTOMOB MeaTJUIa-pacTBOPUTEIIS.

c) DTO KOrJa MEeTalI-pacCTBOPUTENb COXPAHSIET CBOIO KPUCTAIIIMUECKYIO PEIIETKY, a
pacTBOPUMBINA 3JEMEHT (METaUl WJIM HEMETajul) pachpefeNsercs B HEeW B BHIE
OTJEJIbHBIX aTOMOB.

1) OTO BoOOpakaemasl MPOCTPAHCTBEHHAsI CETKA, B y3J1aX KOTOPOM pacrojiararoTcs
aTOMBbI (MOHBI), 00pa3yIolIre MeTauI(TBEPA0E KPUCTAINIMUECKOE TEJO).

6. TBepablil pacTBOP BHEAPEHUS —

a) 3TO KOIJIa 4YacTh aTOMOB KPHUCTaUIMYECKOW PEHIeTKH MeTaula-pacTBOPUTENS
3aMellleHa aTOMaMu APYyroro KOMIOHEHTA.

0) 2TO Korjga aToMbl PAacCTBOPEHHOTO KOMIIOHEHTa BHEAPSAIOTCS B MEXKATOMHOE
MPOCTPAHCTBO KPUCTATMYECKOMN PEIIeTKH KOMIIOHEHTa-PacTBOPUTEIIS.

C) 3TO KOI'JIa METaJI-paCTBOPUTENb COXPAHSET CBOIO KPUCTAJUIMYECKYIO PELIETKY, a
pPacTBOPUMBINA 3JIeMEHT (MeTaJlll WIM HEMETalll) paclpeneiseTcss B Hell B BUAE
OTJEJIbHBIX aTOMOB.

1) 3TO TBEpAasl UM KUJIKasi TOMOTeHHasi (OAHOPOHAsI) CUCTEMA, COCTOSIIAsl U3 JBYX
win 6oJiee KOMIIOHEHTOB, OTHOCUTENIBHBIE KOJIMYECTBA KOTOPHIX MOTYT U3MEHSTHCS B
HIMPOKUX Ipeesax.

7. TBepablil pacTBOP 3aMelICHUS —

a) 3TO KOIJIa 4YacTh aTOMOB KpHUCTAJUIMYECKOW PEHIeTKH MeTaula-pacTBOPUTENS
3aMellleHa aTOMaMU APYyroro KOMIOHEHTA.

0) 2TO Korjga aToMbl PAacCTBOPEHHOTO KOMIIOHEHTA BHEAPAIOTCS B MEXKATOMHOE
MPOCTPAHCTBO KPUCTAIITMYECKOMN PEIIeTKH KOMIIOHEHTa-PacTBOPUTEIIS.

C) 9TO KOTJla METaJUI-pPACTBOPUTEIHh COXPAHSET CBOIO KPUCTAIUIMYECKYIO PEIIETKY, a
pPacTBOPUMBIA 3JIEMEHT (MeTaJlll WIM HEMETallUl) paclpenessieTcss B Hell B BUAE
OTJEJIbHBIX aTOMOB.

1) 3TO TBEpAask UM KUJIKasi TOMOTeHHasi (OAHOPOHAsI) CUCTEMA, COCTOSIIAs U3 JBYX
win 6oJiee KOMIOHEHTOB, OTHOCUTENBHBIE KOJIMYECTBA KOTOPHIX MOTYT U3MEHSTHCS B
HIMPOKUX Tpeesax.

8. Uto Takoe noaumMoppusm MeTasiioB?

a) CIOCOOHOCTh METallJla UMETh HECKOJIbKO KPUCTAIUIMYECKUX (OPM B 3aBUCUMOCTH
OT TEMIIEpaTypHl.

0) cmOCOOHOCTh MeTaJlJIa UMETh TOJIBKO OJIHY KPUCTAJUIMUECKYIO (DOPMY MPU pa3HBIX
TeMIiepaTypax.
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C) CIOCOOHOCTh MeTajlyla HMMETh HECKOJbKO amMop(dHbIX (opM mpu pasHBIX
TeMIIepaTypax.

1) CIIOCOOHOCTh METaJIa UMETh IEHAPUTHOE CTPOEHHUE.

9. Yro Takoe ¢a3za?

a) (U3MYECKH OJHOpPOJAHAS 4YacTh CILJIaBa, OTACJIEHHAas OT APYrMX €ro vacrtei
MOBEPXHOCTHIO pazjena.

0) XUMHUYECKH OJHOPOJHAs YacTh CIUIaBa, OTAEJNEHHas OT JApYyruX 4vacTei
MOBEPXHOCTBIO pasjiesia, MpHU TMEpexojie Yepe3 KOTOPYH CBOWCTBA MEHSIOTCA
CKAauKOM, UMEIOIIAsi CBOM COCTaB, CBOMCTBA U CTPOCHHUE.

C) XHUMHYECKH OJIHOpPOJHAsi 4YacTh CIUIaBa, OTHAEJEHHAs OT JAPYyruxX vacTei
IIOBEPXHOCTBIO pazjiena, IpU NEePEX0e Yepe3 KOTOPYIO CBOMCTBA MEHSIOTCS IIJIABHO.

N) (U3MYEeCKH OJHOPOAHAsI 4YacTh CIUIaBa, OTJEJIEHHas OT JAPYTUX €ro yacreu
NOBEPXHOCTBIO pasliena, NpH IEpexoJe 4Yepe3 KOTOPYK CBOWCTBA MEHSIOTCA
CKaYKOM.

10. Kak o0o3Hauyaercs TBepaocTh N0 bpuneniio?

a) HV. 6) HB. ¢) HRC. 1) HRB.

11. Kak Ha3pIBaercsi CTPYKTYpa, NPeICTABJIAKIIAA cO00M TBepAblil pacTBoOp
yriiepoaa B o-:xesiese?

a) MepJInT.

0) LIEMEHTHT.

c) ¢eppur.

1) ayCTCHMUT.

12.Kak Ha3bIBaeTCHd CTPYKTYpa, NPeACTABJIAKINAS €000H TBepablil pacTBOp
yriepoaa B y-ikeiue3e?

a) LIEMEHTUT.

0) peppur.

C) ayCTCHMUT.

1) eneOypur.

13. Kak Ha3bIBaeTcsl CTPYKTYpa, NPEACTABJIAIOIIAA CO00H KapOua xeje3a—
Fe3C?

a) ¢eppur.

0) ayCTEHHT.

c) nenelypur.

J1) IEMEHTHUT.

14. Kak Ha3bIBaeTcsl CTPYKTYPA, MPEACTABJIAIONIAsA CO00H MEXaHNYECKYI0 CMeCh
¢eppurTa u nemeHTUTa?

a) MepJIuT.

0) 0-heppwur.

C) ayCTCHMUT.

1) eneOypur.

15. Kak Ha3bIBaeTcsl CTPYKTYpPa, NPEACTABJIAIONIAsA CO00H MEXaHHYECKYI0 CMeCh
ayCTEeHHUTAa M LIeMeHTUuTa?

a) MepJInT.

0) peppwur.

c) nenelypur.
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1) O-(heppur.

16. Ha kakoM y4yacTKe qHArpamMMbl Kejie30-IIeMEeHTHT NMPOTeKaeT IBTEKTOUIHASA
peakuusi?

a) B oomactu QPSKL.

0) B oommactu SECFK.

c¢) Ha quauu ECF.

n) Ha nuHun PSK.

17. Ha kakoM Yy4acTKe JAMArpaMMbl  KeJle30-LeMEHTHT MNPOTeKaeT
IBTEKTUYECKAS peakiuus?

a) Ha muauu ECF.

0) B oomactu SECFK.

c) Ha iuauu EIBC.

1) Ha nuHuu PSK.

18. Kakoii nmpouecc nporekaert Ha juauu HJB nnarpammel :xese3o-yriaepoa?

a) UCUE3aI0T KPUCTAILIHI O-heppura.

0) 0OpazoBaHME MEpIUTA.

C) MEPUTEKTUYECKAS pEaKIIHSl.

) 3aBEpIIAECTCS KPUCTAILTU3ALMS TOOBTEKTOUIHBIX CTaIeH.

19. Kakasi M3 CTPYKTYPHBIX COCTABJIAIOIIMX JKeJe30yIJIePOAUCTBIX CILIABOB
00J1a/1aeT NP KOMHATHO# TeMIepaTtype Hau0O0JIbIIeld MIACTUYIHOCTHIO?

a) ayCTCHMUT.

0) peppwur.

C) IEMECHTHUT.

1) TIEPJINT.

20. Kakas "3 CTPYKTYPHBIX COCTABJSIIONIUX 3KeJI€30YIJIePOAUCTBIX CILUIABOB
o0s1a1aeT HauOOJIbIIEeH TBEPAOCTHIO?

a) ayCTCHMUT.

0) peppur.

C) IIEMEHTHUT.

1) TIEPIUT.

21. Ckouabko mnpoueHToB yrijepoga (C) comep:KuTcs B YIJIEPOAUCTOM
3a3BTEKTOMIHOM cTaau?

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

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

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

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

22. KakoB CTPYKTYpPHBIi COCTaB 3a3BTEKTOUJHON CTAaJaM NPHU TeMIieparype
Huxke727 °C?

a) Jene0ypuT-HIepPBUYHBIN LIEMEHTHT.

0) hbeppUT+TPETUUHBINA HEMEHTHT.

C) NEPJIUT+BTOPUYHBIN [IEMEHTUT.

1) peppUTHIepiaurT.

23. Kakue Kej1e30yri1epoaucTbie CIJIABbI HA3bIBAKOT YyI'yHAMH ?

a) conepxkanue yriepoaa 6omuee 0,8%.

0) conepxanue yriaepoza oonee 4,3%.
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¢) comepxkanue yriepoaa 6omee 0,02%.

1) coepxanue yriepoja oosnee 2,14%.

24. Kakas u3 crpykryp B Fe-C cnuiaBax siBjsiercsi 3JBTEKTHKOM ?

a) MAPTEHCHUT.

0) nenedypur.

C) MEPJIUT.

J1) AyCTEHTHUT.

25. Kakas u3 cTpykryp B Fe—C cruiaBax siBisieTcst 3IBTEKTOUA0M ?

a) MapTEHCHT.

0) neneOypur.

C) MEPIUT.

1) ayCTEHTHUT.

26. Kakue cTrajm nojgBepraroTcs eMeHTAMU?

a) BBICOKOYTJIEPOJUCTHIE.

0) HU3KOYTJIEPOJUCTHIE.

C) UHCTPYMEHTAJIbHBIE.

1) OBICTPOPEIKYLIHUE.

27. Y10 Takoe 4yryu?

a) CIuIaB XkeJje3a ¢ yriepoaom 1o 2,14%.

0) XUMHUYECKOE COCIMHEHUE KeJle3a U yIiiepo/a.

C) CIUIaB KeJje3a ¢ MapraHiem, KpeMHuem, Gochopom.

) CILIaB Keje3a ¢ yraepoaom oosnee 2,14%.

28. Kakoii 4yryH Ha3pIBalOT 0ejibiM?

a) B KOTOPOM BECh YIJIEPOJ] UM YaCTh €r0 COJACPKUTCS B BUE rpadura.

0) B KOTOPOM BECH YIUIEPOJ HAXOAUTCA B XUMHUYECKH CBSI3aHHOM COCTOSIHHH.
C) B KOTOPOM METaJUIMYECKasi OCHOBA COCTOMT U3 (peppHura.

1) B KOTOPOM Hapsay ¢ TpaduTOM COAEPKUTCA JIe1eOypHT.

29. Kakas ¢popma rpadura B 0ej10M yyryne?

a) XJIONIbEBH/THAS.

0) B OesnioM yyryHe rpaura HerT.

C) IIapOBUJIHASL.

1) TJIaCTUHYAaTasl.

30. B podBTeKkTHYeCKHX OeJbIX YYI'yHaX NpH Temmeparype Huxke 727 °C
NPUCYTCTBYIOT JBe (pa30Bble COCTABJSIIOIIME LEMEHTHT M KaK Ha3bIBaeTcsl
BTOpan pasza?

a) peppwur.

0) ayCTEHHT.

C) neaeoypur.

1) IEPJINT.

31. B kakoM M3 NepevyuCJeHHBbIX B OTBeTe CINIABOB OJHOHM M3 CTPYKTYPHBIX
COCTABJSAIOIIMX SIBJIsAETCH Jeae0ypur?

a) TO3BTEKTUYECKUN O€bIid YyTyH.

0) cTanb Npu TeMIiepaType, BbIlIe TEMIIEPATypPbl BTEKTOMAHOTO MPEBPALICHUSI.
C) eppuUTHBII cephlil UyTyH.

1) TEXHUYECKOE HKeIIe30.
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32. Kak mo MHKpPOCTPYKType 4YYIr'yHa OIpeIesiioT ero (cepblii, KOBKMIi,
BbICOKONPOYHBINH)?

a) 1Mo pa3Mepy rpa@UTHBIX BKIIFOUCHUM.

0) 1Mo XapakTepy METaUIMYE€CKON OCHOBBI.

¢) o ¢popme rpauTHHIX BKIFOUECHHI.

1) 0 KOJIMYECTBY IPAPUTHBIX BKIFOUECHHI.

33. Kak mo MHKpOCTPYKType 4yryHa oOnpeaeJsalT ero Bujx (peppUTHBIM,
(eppUTHO-NIEPJIUTHBIN, NEPIUTHBIN)?

a) 1Mo pazMepy rpa@UTHBIX BKIIFOUECHU.

0) 1Mo KOJIMYECTBY TPaA(UTHBIX BKIIOUYEHUH.

¢) o ¢hopme rpaUTHHIX BKIFOUCHHM.

1) 110 XapaKkTepy METAUINYECKON OCHOBBI.

34. CKOJIBKO COAEPKUT CBSA3AHHOIO YIiiepoaa (peppUTHBIMA cepblid YyryH?

a) 4,3%.

0) 0,0%.

c) 2,14%.

1) 0,8%.

35. CKOJIBKO COACPKUT CBA3AHHOIO YIJIEPOAA MEePAUTHBINA Cepblid YyryH?

a) 2,14%.

0) 0,8%.

c) 4,3%.

1) 0%.

36. B xakoM M3 OTBETOB YYIyHbI C OJHHAKOBOM MeETA/LUIMYECKONl OCHOBOH
pa3MelleHbl B MOPsAKe BO3PACTAHUA IPOYHOCTH NPU PACTAKECHUH?

a) BBICOKOTIPOYHBIN-KOBKUW-CEPHI.

0) cephlii-BEICOKOMPOYHBIM-KOBKHM.

C) KOBKH-BBICOKOTIPOYHBIA-CEPBIN.

1) CEpPhIii-KOBKHI1-BBICOKOITPOYHBII.

37. Kakoil 4yryH moJiy4arT nyTeM JJIUTEJIbHOr0 OTKHUra 0es10ro yyrysa?

a) KOBKHII.

0) oTOEIICHHBIM.

C) CEepBhIH.

1) BBICOKOITPOYHBIH.

38. Kakoii 4yryH mno/jiy4alT nmyreM MOAU(PUIMPOBAHUS KUIKOI0 PpaciuiaBa
Mar{veM WM nepuem?

a) CepbIu.

0) OenbIil.

C) BBICOKOTIPOYHBIH.

1) KOBKHI.

39. Ckoabko mnpoueHToB Yyriaepoaa (C) coxepxurcs B  YIJIEPOAUCTOM
IBTEKTOUAHOM CTATU?

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

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

c) C=0,8.

1) 0,8<C<2,14.
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40. Ckouabko mnpoueHToB yrJjepoga (C) coaep:KuTcs B YIJIEPOAUCTOM
A03BTEKTOMJIHOU cTAIN?

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. Yto Takoe TBEPAOCTh?

a) CIOCOOHOCTh Marepuajia OKa3biBaTh B OIPEJCICHHBIX YCJIOBHUSAX TPEHUS
COTPOTHUBJICHUE U3HAITUBAHUIO.

0) crmocoOHOCTh MaTepuaja OKa3blBaTh COMPOTUBICHUE MPOHUKHOBEHUIO JIPYrOTo
OoJjiee TBEPIOro Tena.

C) CBOICTBO Marepualia CONPOTHBIATHCS Pa3BUTHIO MOCTENEHHOIO pa3pyLICHUs,
oOecrieunBas pabOTOCIIOCOOHOCTH JIETAK B TEYCHHUE 3aJJaHHOTO BPEMEHHU.

1) CHIOCOOHOCTh MPOTUBOCTOATH YCTAJIOCTH.

42. Yto Takoe MapTeHCUT?

a) TBEP/bIil pacTBOP YIJIEPOJA B O-XKEJE3E.

0) mepechIEHHbIN TBEP/IbII PACTBOP YIJIEPO/Ia B O-XKEJe3e.

B) TBEP/IbII PaCTBOP YIJIEpOJia B y-KeJese.

1) 9BTEKTOUIHASI CMECh (peppUTa U LIEMEHTHUTA.

43. B yriiepoaucTbIiX HHCTPYMEHTAJBLHBIX CTAJISIX BIepe MAPKUPOBKHU
CTABUTCA OYKBA ...

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

44. Y BBICOKOKAYECTBEHHBIX CTAJIeil B KOHIIE MADKUPOBKH CTABUTCS OyKBa ...
a)A.06)b.c)B. n) I

45. B mapkupoBKe JIerMPOBAHHBIX cTaJell O0ykBoil I' 0003HavaloT ...

a) XpoM.

0) Boib(pam.

C) MOIUOEH.

1) MapraHeil.

46. B mapKkupoBKe JIErMPOBAaHHBIX cTaJled OyKBO @ 0003HAYAIOT ...

a) ¢pocdop.

0) drop.

C) BaHaJIUH.

1) BOJIb(hpam.

47. IIpouecc TepMooOPaAdOTKH, 3AKJIIOYAIOIIUIICSA B HATPeBe CTAJIH /10
TeMIlepaTyp, NpeBbIAIUX (a30Bbie NPEeBPAILIEHUS, BbIIEPKKE H
MOCJIeYIOIUM OBICTPBIM OXJIAKIEHUEM HA3BIBAETCS ...

a) 3aKaJIKOM.

0) OTITYCKOM.

C) OT)KUTOM.

Jl HOpMaJIM3aLuEn.

48. IIpouecc TepMooOpPadOTKH, 3AKJIIOYAOIINICH B HATPEBE CTAJIH /10
Temneparypsl 800-1150°C, Bbiep:KKe M MOCTEYIOUIAM OXJIAXKIEHHEM HA
BO3/1yXe, Ha3bIBAETCH ...

a) 3aKaJIKOM.
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0) OTIYCKOM.

C) OT)KUTOM.

1) HOpMaJIU3alUEH.

49. IIpouecc TepM000PaAdOTKHU, NIPUMEHSIEMBIil 10CJIE 3aKAJIKH, H
3aKJII0YAIONIUIICS B HATPEBE CTAJIM, BbIIEPKKe U MOCJIEIYIOIINM OXJIAKIeHUEM,
Ha3bIBaeTcA ...

a) 3aKaJIKOM.

0) OTITYyCKOM.

C) OT)KUTOM.

J1) HOpMaJIu3aluen.

50. ITpouecc TepM0OOOPAOOTKH, 3aKJIIOYAIONIUIICH B HATPEeBE CTAJN 10
onpeaeJéHHOM TeMIIePaTypPhbl, BbIAEPKKe U MOCTEAYIOIUM MeIJIeHHOM
OXJIAJK/IEHMH BMECTe C NMeYblo,

Ha3bIBaETCA ...

a) 3aKaJIKoi.

0) OTITyCKOM.

C) OT)KUTOM.

1) HOpMaJIU3aluen.

51. Ycrpanenne BHYyTPEHHUX HANPSIZKEHUH, yMEeHbIIEHHE XPYIIKOCTH,
NMOHUKeHNe TBEPAOCTH, YBeJIMUeHHE BA3KOCTH U yJayUllleHne
00padaTbIBa€MOCTH TOCTUTAETCA ...

a) HOpMaJIU3aIUCH.

0) OTXKUTOM.

C) 3aKaJIKOi.

J1) OTITYCKOM.

52. IloryyeHue CTAJIM € BHICOKOH TBEPAOCTHIO, IPOYHOCTHIO,
HU3HOCOYCTOMYMBOCTHIO JOCTUTAETCS ...

a) HOpMaJIU3alUEeH.

0) OTXKHUTOM.

C) 3aKaJIKOi.

1) OTITYCKOM.

53. Kakoii MeTaJlJ1 He SIBJISIETCS IBETHbIM?

a) 30JI0TO.

0) Menb.

C) BoJib(hpam.

1) 5KeIe30.

54. Kakoii U3 nepe4ncieHHbIX IBETHBIX METAJJIOB SIBJISIETCS CAMbIM
JIETKOTUIABKUM ?

a) aJTIOMUHMI.

0) Meb.

C) OJIOBO.

J1) CBUHEII

55. CiuiaB MeM ¢ HMHKOM Ha3bIBaeTCH ...

a) OpOH3OM.

0) naTyHbIO.
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C) IIOPATIOMUHHEM.
1) 6a60uTOM.

Kiarou k Tectam:

Ne | IlpaBu Ne IIpaBu | Ne Bonm | IIpaBmu Ne [IpaBu Ne [IpaBun
BOIl | JIbHBIM | BOIl | JIbHBIA | poOCa | JBHBIM | BONIP | JIBHBIM | BOIPO | BbHBIN
poca | OTBET | poca | OTBET OTBET | oOca | 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 i} 47 a
4 a 15 C 26 §) 37 a 48 II
5 c 16 i} 27 i} 38 c 49 0
6 0,c 17 a 28 o 39 c 50 C
7 a 18 c 29 0 40 a 51 |
8 a 19 0 30 I, a 41 0 52 c
9 0 20 c 31 a 42 0 53 I
10 0 21 i} 32 c 43 C 54 c
11 C 22 C 33 hi | 44 a 55 3]

IlIkaJjia oneHMBaHUA Pe3yJbTATOB TECTUPOBAHUSA

% BEpHBIX pelIeHu (0TBETOB) [Ikana oleHUBaHUS
85-100 OTJIMYHO
70 - 84 XOpOouIo
50- 69 YAOBJIETBOPUTEIIBHO
0-49 HEYJI0OBJIETBOPUTEIBHO

8.2.4 NnauBuayajbHble 321aHUs (321aHUS HA
CAMOCTOAITEJIbHYI0 PadoTy)

Bapuanr 1

1. Onumure siBIeHWE NOIUMOPPHU3MA B MPUIIOKEHUU K UPKOHUIO, a TaKkKe
CTPOEHHUE M OCHOBHBIE XapaKTEPUCTUKH KPUCTAIIIMYECKON pemeTku (mapameTpsl,
KOOPJIMHALIMOHHOE YHUCJIO, TUIOTHOCTh YIIAKOBKH ).

2.  Berueprure — guarpamMMy — COCTOSIHUSL — Menb-cepeOpo.  Onuiute
B3aMMOJICUCTBUE KOMIIOHEHTOB B JKMJAKOM U TBEPAOM COCTOSHUSX, YKaXHUTE
CTPYKTYpPHBIE COCTAaBJSAIOIIME BO BCEX OOJACTAX JuarpaMMbl COCTOSIHUA,
OOBSCHUTE XapaKTep W3MEHEHUsl CBOMCTB CIUIaBOB B JIAHHOW CHUCTEME C IOMOIIbIO
npasui KypHakoBa - Martuccena.

3. OnumuTe TOYEYHbIE HECOBEPIIEHCTBA KPUCTAINIMYECKOTO CTPOEHUS.

4. Bpryepture amarpaMMy COCTOSTHHS JKEJIe30-KapOuJ IKeje3a, YKaKHUTe
CTPYKTYpPHBIE  COCTaBJISIOIIME BO BCEX 0OjgacTsax JauarpaMmbl.  Onumure
IIPEBPALLEHUS U IOCTPOMTE KPUBYIO OXJIAKJICHUS B HHTEpBaje teMmneparyp ot 1600
no 0°C (c mpumeneHueMm mpaBwia (as) s cmiasa, coaepxkamiero 1,6 % C.
OnpenenuTb: KOMIOHEHTHI, (a3bl, MEXaHUYECKHE CMECH U IPUBECTU MAPKY
cIjiaBa.
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Bapuanr 2

1. Onuure ABI€HUE NOTUMOPPU3MA B IPUIIOKEHUU K KETIE3Y.

2. Bblueprure = amarpaMMmy — COCTOSIHMSL — OJIOBO-UMHK.  Onumimure
B3aUMOJICICTBHE KOMIIOHEHTOB B JKHJIKOM U TBEPJIOM COCTOSHUSX, YKQKHUTE
CTPYKTYpHBIE€ COCTABJISIIOIIME BO BCEX 00JIACTAX AUArpaMMbl COCTOSHUSI, OOBSICHUTE
XapakTep HM3MEHEHHUsI CBOMCTB CILJIAaBOB B JAHHOM CHUCTEME C TMOMOUIBIO MPABUII
KypnakoBa — MarucceHa.

3. Kak u mnouemy H3MEHSIOTCS MEXaHUYECKUE CBOWMCTBA METAJLIOB IpU
XOJIOAHOM TUTACTHYECKOH JaedopManum?

4. BpriuepTuTe aMArpaMMy COCTOSIHHSI KEJIe30-KapOoua keiesa. YKaKHTe
CTPYKTYpPHBIE  COCTAaBISIOIIME BO BCEX OOJNACTAX JAWarpaMMbl, OIMUIIUTE
MIPEBPAILEHUS U TIOCTPOUTE KPUBYIO OXJIAXKACHUS B HHTepBasie Temmeparyp oT 1600
no 0°C (¢ mpumeHenweM mpaBuia ¢as) i cmasa, coxepxkamiero 0,9 % C.
OnpenenuTb: KOMIOHEHTHI, (a3bl, MEXaHUYECKME CMECH W IPUBECTU MAPKY
CILJIaBa.

Bapuanr 3

1. Onumure CyuiHOCTh 3BTEKTHMYECKOW KpPUCTAUIM3aUUMU U CTPYKTYpY
J1000r0 IBTEKTUYECKOTO CIJIaBA.

2. BeluepTuTe AuarpaMmy COCTOSIHUS CHUCTEMBI allOMUHUK-Menb. Onumure
B3aUMOJICHCTBUE KOMIIOHEHTOB B JXUIAKOM M TBEPAOM COCTOSIHUSIX, YKaXUTE
CTPYKTYPHBIE COCTaBJISIFOIIIME BO BCEX 00JACTAX JAUArpaMMBbI U OOBSICHUTE XapakTep
M3MEHEHHS CBOMCTB CIUIaBOB B JAHHOW CUCTEME ¢ MOMOIIbI0 ITpaBui KypHakosa.

3. Jucnokanuu U UX BIUSTHUE HA MEXAHUYECKUE CBOMCTBA METAILJIOB.

4. BpluepTuTe aMAarpaMMy COCTOSIHHS JKEIe30-KapOup Kene3a. YKaKuTe
CTPYKTYPHBIE COCTABJISIOLIME BO BCEX 00JIACTAX AUArpaMMbl, OMUILUTE MPEBPALLEHUS U
MOCTPOITE KPUBYIO OXJIaXIeHUs: B HHTepBasie Temmeparyp ot 1600 mo 0°C (c
npUMEeHeHHeM mnpaBuia (a3) ans civiaBa, cogepxkauiero 2,5 % C. Onpenenuts:
KOMIIOHEHTHI, ()a3bl, MEXaHMUYECKHE CMECH U TPUBECTU MAPKY CILIaBa.

Bapuanr 4

1. Onummre OCHOBHBIE TUTIBI XUMUYECKOM CBS3H.

2. Beluepture AmarpamMmy COCTOSIHUSL CHUCTEMBbI MarHud-Kanblmidi. Onummre
B3aMMOJICHCTBUE KOMIIOHEHTOB B JKUJAKOM M TBEPIOM COCTOSIHUSX, YKaXKHUTE
CTPYKTYpPHBIE COCTaBJISIOIINE BO BCEX 00JACTAX JUarpaMMbl COCTOSIHUSL U OOBSICHUTE
XapakTep M3MEHEHMs] CBOWCTB CIUIaBOB B JAHHOM CHCTEME C IIOMOILBIO IIPABUII
Kypnakoga.

3. Onummre BUbI HECOBEPUIEHCTBA KPUCTANINYECKOTO CTPOCHUS U UX BIIUSHUE
Ha CBOMCTBA METAJLIOB.

4. Belueprure auarpaMmy COCTOSIHUSL OKENe30-KapOuj kene3a. YKaKHuTe
CTPYKTYpPHBIE COCTABJISIOLIME BO BCEX OOJIACTSIX JUArPaMMbl, OMUILUTE MPEBPALICHUS U
MIOCTPOMTE KPUBYIO OXJIAXIEHUsT B uHTepBaie Temneparyp ot 1600 mo 0°C.
OnpenenuTb: KOMIIOHEHTHI, (pa3bl, MEXaHUYECKUE CMECHU U MPUBECTH MapKY
CILJIaBa.
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Bapuanr S

1. OnnmmTe cTpoeHNE U OCHOBHBIE XapaKTEPUCTUKH KPUCTAJUIMYECKON PEILIETKH
xpoma (IapaMeTpbl, KOOPAUHAMOHHOE YUCIIO, TUIOTHOCTb YIIAKOBKH).

2. BbluepTuTEe OMArpaMmy COCTOSIHUSI CUCTEMbl KagMHUU-UMHK. Onuimre
B3aUMOJICUCTBHE KOMIIOHEHTOB B JKHIAKOM M TBEPJAOM COCTOSHHAX, YKAKUTE
CTPYKTYPHBIE COCTABIISIIOLIME BO BCEX OOMACTIX IUArpaMMbl COCTOSHUSI U OOBSICHUTE
XapakTep W3MEHEHUs CBOMCTB B JAHHOM CUCTEME C IoMoulpro npasuin KypHakosa -
Maruccena.

3. Kak u3aMeHs0TCs CTPYyKTypa U CBOMCTBAa METaJlla MPU ropsiuel IIaCTUYECKON
nedopMaruu?

4. BpluepTuTe aUAarpaMMy COCTOSIHHS JKEle30-KapOup Kene3a. YKaKuTe
CTPYKTYPHBIE COCTABJISIOIIME BO BCEX OOJIACTSIX AUArPaMMBbl, OIUILUTE IIPEBPALLICHUS U
MOCTPOMTE KPUBYIO OXJAXKIEHUS B uHTepBaie temmeparyp ot 1600 go 0°C (c
npUMeHeHrueM npaBwia (a3) ang cmasa, coxaepxkamero 3,7 % C. OnpenenuTs:
KOMIIOHEHTHI, ()a3bl, MEXaHMUYECKHE CMECH U TPUBECTU MAPKY CILIaBA.

Bapuanr 6

1. Yro Takoe TBepAbIil pacTBOp 3amenieHus? [ Ipuseaure mpumep.

2.Bpiuepture auarpamMmy COCTOSIHHSL CHUCTEMBI MarHui-kaamuid. Onummre
B3aMMOJCHCTBUE KOMIIOHEHTOB B JKHJKOM M TBEPAOM COCTOSIHUSX, YKaKUTE
CTPYKTYPHBIE COCTaBJISIFOILIME BO BCEX OOJIACTAX AMArpaMMbl COCTOSHUS M OOBSCHHUTE
XapaKkTep M3MEHEHWS CBOWCTB CIUIABOB B JAHHOM CHCTEME C IIOMOIIBIO IIPaBUII
Kypnaxkoga.

3. Kakas tepmudeckast 00paboTKa MPUMEHSIETCS TTOCIIE XOJIOIHOU MIIACTHYECKOM
neopmanuu s ycrpaHeHus: Hakiena. OOocHy#Te BBIOOp pexuMma (Ha mpumepe
AJIFOMUHHMS) U OIUILNTE IPOUCXOASIINE PEBPALICHNUS.

4. BeluepTuTe aMarpaMMy COCTOSIHHSL JKENE30-KapOuj IKelie3a, YKaKUTe
CTPYKTYpPHBIE COCTaBIIAIOIIME BO BCEX OOJIACTAX IUArpaMMbl, OMUIINTE MPEBPAILCHUS U
MOCTPONTE KPUBYIO OXJaXJICHHs B HHTepBasie Temmeparyp oT 1600 mo 0°C (c
npuMeHeHueM TpaBuia ¢a3) ans ciuiaBa, conepkamero 3,3 % C. Onpenenuts:
KOMIIOHEHTHI, (ha3bl, MEXaHMUYECKHE CMECH M TPUBECTU MAPKY CIUIaBa.

Bapuanr 7

1. Onumure sBIeHUs nonuMopdu3Ma B TPWIOKEHMH K THTaHy. [lokaxwure
CTPOEHHE W OCHOBHBIE XapPAKTEPUCTUKU KPUCTAUIMYECKOW pEIIETKH (MapaMeTpsl,
KOOPJIMHAILIMOHHOE YHCJO, IUIOTHOCTh YNAKOBKM) ISl KyOMUYecKoM Moau(pUKaIu
TUTaHa.

2. Bepreprture guarpamMMmy COCTOSHMS —CHCTEMbI  KaJMUU-IMHK. Ornmimre
B3aUMOJICHCTBUE KOMIIOHEHTOB B JKMJKOM U TBEPAOM COCTOSIHUAX, YKaKHUTE
CTPYKTYpPHBIE COCTABJISIOIIME BO BCEX 00JACTSAX TUArpaMMbl COCTOSHHSI U OOBSICHUTE
XapakTep W3MEHEHHs CBOMCTB CIUIABOB B JIAHHOM CHUCTEME C IPUMEHEHUEM IPaBUII
KypnaxoBa - MarucceHa.
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3. Kakoii TepM0o0OpabOTKOM MOYKHO BOCCTAaHOBHTH ILUIACTHYECKHE CBOMCTBA
xonoaroaedopmupoBanHoi ctaym 10?7 YkaxuTte pexkuM BRIOpaHHON TEPMOOOPAOOTKH.

4. BbluepTuTE IMAarpaMMy COCTOSIHUSL JKEJIE30-KapOHWI JKene3a, YKaKUTe
CTPYKTYpPHBIE COCTaBIISIOIIME BO BCEX O0NACTAX JUArpaMMbl, ONUILIMTE NPEBPALICHUS U
MIOCTPOITE KPUBYIO OXJaXIEHUs B HHTepBasie Temneparyp oT 1600 mo 0°C (c
npUMeHeHueM mnpaBuwia (a3) g cruasa, coxepxkamiero 3,1 % C. OnpenenuTs:
KOMITOHEHTHI, ()a3bl, MEXaHHUYECKHUE CMECH M MIPUBECTH MapKy CILJIaBa.

Bapuant 8

1. Kak Bnmsier MoauduiimpoBanue Ha COCTOSIHUE W CBOMCTBA JIUTOTO MeTaya?
OOBsicHUTE TTPUYHMHY BO3/ICHCTBUSI.

2. BblueptuTe aMarpaMMy COCTOSIHHMSI CHUCTEMBI  alFOMUHUN-TEpMaHUM.
Onuiure B3auMOJCHCTBIE KOMIIOHEHTOB B JKUKOM U TBEPJIOM COCTOSIHUSIX, YKAXKUTE
CTPYKTYpPHBIE COCTaBJISIIOIIME BO BCEX OOJIACTAX JUArpaMMbl COCTOSHUSI U OOBSICHUTE
XapakTep HM3MEHEHHsI CBOWCTB CIUIABOB B JAHHOW CHUCTEME C IOMOIMIBIO IPABUII
Kypnakosa.

3. Tlox nelicTBMEM KaKWX HAIPsDKEHUN BO3HMKACT TUIacTUYeCKas aedopmariusi?
Kak npu 5TOM U3MEHSAIOTCS CTPYKTypa U CBOMCTBA METAJUIOB U CILIABOB?

4. BbluepTuTEe IUArpaMMy COCTOSIHUSL JKEJIE30-KapOHI Kene3a, YKaKUTe
CTPYKTYpPHBIE COCTABJISIIOIIME BO BCEX OOJIACTSIX JUArpaMMbl, OMUILIUTE MPEBPALICHUS U
MOCTPONTE KPUBYIO OXJaXIEHUs B HHTepBaje temmeparyp oT 1600 go 0°C (c
npuMeHeHreM TmpaBwia ¢a3) ms crasa, cojepxaiiero 3,4 % C. OnpenenuTs:
KOMIIOHEHTHI, (Da3bl, MEXaHMYECKHE CMECH M TPUBECTU MAPKy CIIaBa.

Bapuanr 9

1. Kak Biousier MmoauduUIMpoBaHUE HA COCTOSIHME M CBOWCTBA JIMTOTO MeTasuia?
OOBsicHUTE NPUYKHY BO3/ICHCTBHSL.

2. Briuepture auarpaMmy COCTOSIHUSL CUCTEMBI MarHWil-repManuil. Onummre
B3aUMOJICUCTBHE KOMIIOHEHTOB B JKHJIKOM U TBEPJOM COCTOSHUSIX, YKaXHUTE
CTPYKTYpPHBIE COCTABJISIONIME BO BCEX OOJIACTSAX JUArpamMmbl COCTOSHUSI U OOBSICHUTE
XapaKkTep W3MEHEHHs CBOWCTB CIUIABOB B JIAaHHOW CHCTEME C IIOMOIIBIO IPaBUII
Kypnakoga.

3. Ilox neiicTBUEM KakKMX HaNpsDKCHUH BO3HUKAET IutacThueckas nedopmariys?
Kak ipu 3ToM U3MEHSIFOTCS CTPYKTYpa ¥ CBOMCTBA METAJLIOB U CILIABOB?

4. BelueptuTre aMarpaMMmy COCTOSIHUS JKeNe30-KapOHJl jKeJes3a, YKaKuTe
CTPYKTYPHBIE COCTABJISIOIIME BO BCEX OONACTSIX AUArPaMMBI, OMUIIUTE MPEBPAILCHUS U
MOCTPOWTE KPUBYIO OXJAXIACHUsT B HHTepBajie Temiepatyp ot 1600 mo 0°C (c
npuMeHeHueM mpaBuia (a3) s cruiaBa, cojepxkamero 1,4 % C. OnpenenuTs:
KOMIIOHEHTHI, ()a3bl, MEXaHUYECKHE CMECH U IPUBECTU MAPKY CILIaBA.

Bapmuanr 10
1. Onummre sBiaeHWe NoaMMOpdU3Ma B MPUIOKEHUH K kene3y. [lokaxkute
CTPOCHHE W OCHOBHBIC XapAaKTEPUCTHKH KPUCTALUIMYECKOW PELIETKH IS Pa3JIMYHbIX
MoM(pUKaIHi JKene3a.
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2. Beplueptute auarpaMMy COCTOSIHMS CHCTEMBI  OJIOBO-IIMHK. Omnwuiute
B3aUMOJICHCTBUE KOMIIOHEHTOB B JKHJKOM HW TBEPJIOM COCTOSIHUSIX, YKaXHTE
CTPYKTYPHBIE COCTaBJISIOIINE BO BCEX 0OJACTIX IUArpaMMbl COCTOSIHUS U OOBIACHUTE
XapaKkTep W3MEHEHWs CBOMICTB CIUIABOB B JAHHOM CHUCTEME C MOMOIIBIO MpPaBUII
Kypnakosa.

3. Kak Biusier cocraB cIUlaBa M CTENEHb IUIACTHYECKOW Aeopmanuy Ha
NPOTEKaHHE PEKPUCTALIU3ALMOHHBIX TporeccoB? YTO Takoe KpUTHYECKash CTENEeHb
nedopmanyn?

4. BbluepTUTEe IUArpaMMy COCTOSIHUSL >KEJIE30-KapOHI Kene3a, YKaKUTe
CTPYKTYpPHBIE COCTABJIISIFOILIME BO BCEX OOJIACTSIX JUArpaMMbl, OMUILIUTE MPEBPALICHUS U
MOCTPONTE KPUBYIO OXJaXIEHUs B HHTepBaie temmeparyp oT 1600 go 0°C (c
npuMeHeHrueM mpaswia (a3) mansa crasa, coxaepxkamiero 3,8 % C. OnpenenuTs:
KOMIIOHEHTHI, (ha3bl, MEXaHMUYECKUE CMECH U MPUBECTU MapKy CILJIaBa.

Bapuanr 11

1. Yro Takoe mepeoxXJaKIACHWE, MW KaK OHO BIHIET HA CTPYKTYpy
KPUCTAJTU3YIOIIETrocs MeTajia?

2. BpluepTuTe AMarpaMMy COCTOSIHMSI CHCTEMBI OJOBO-UMHK. Onummure
B3aMMOJIEUCTBHE KOMIIOHEHTOB B JKUJAKOM M TBEPJAOM COCTOSHUSAX, YKaKHUTE
CTPYKTYpPHBIE COCTaBJAIOLIME BO BCEX O00JAcCTAX JMarpaMMbl COCTOSIHUSL U
OOBSCHUTE XapaKTep U3MEHEHHUS! CBOWMCTB CILJIABOB B JaHHOW CUCTEME C MOMOIIbIO
npaBui KypHakoga.

3. Kako#i TepM000OpabOTKONH MOXKHO BOCCTAHOBUTH IUIACTHYECKHE CBOMCTBA
xonoaHoaehopMupoBanHoi ctamu 10?

4. BpluepTUTE [OMArpaMMy COCTOSIHUS JK€JIe30-KapOuj jKele3a, YKaKuTe
CTPYKTYpHBIE  COCTABJIAIOIIAE BO BCEX O0OJAcCTIX JAMArpaMMbl, OIUIINUTE
IIPEBPALLEHUS U IIOCTPOUTE KPUBYIO OXJIAXKJIECHUS B HHTEpBaje temreparyp ot 1600
no 0°C (c mpumeneHnuem mnpaBwia (a3z) nig crjaBa, conepxamero 1,8 % C.
OnpenenuTb: KOMIOHEHTHI, (a3bl, MEXaHUYECKHE CMECH U IPUBECTU MAPKY
CIJIaBa.

Bapuant 12

1. Onummre yCcnoBUS IOIYYEHHS MEIKO3EPHUCTOM CTPYKTYpBhl IIpU
CaMOIIPOM3BOJIBHO  PA3BHUBAIOLICHCS  KPUCTALIM3ALMM  (MCIOJIB3Ys  TEOPHIO
Tammana).

2. BprueptuTe auarpaMMy COCTOSIHMSI CHUCTEMBI CBHUHEL-MarHui. Onummre
B3aMMOJICMCTBUE KOMIIOHEHTOB B JKMAKOM W TBEPAOM COCTOSIHUAX, YKAXKHUTE
CTPYKTYPHBIE€ COCTABJIAIONINE BO BCEX 0OJACTIX TUArPaMMBbl COCTOSIHUS U OOBSICHUTE
XapakTep U3MEHEHUS CBOMCTB CIUIABOB B JAHHOW CHUCTEME C TMOMOIIBIO IPABUII
Kypnakosa.

3. Kak u moueMy mnpu IUIacTMUECKOW nedopManuy HU3MEHSIOTCS CBOMCTBA
METaJIoB?

4. BpluepTuTe aUarpaMMy COCTOSIHHS KEJe30-KapOuJ iKele3a, YKaxuTe
CTPYKTYpHBIE  COCTABJISIOLIME BO BCEX OO0JNACTSIX  JUarpaMMbl,  OIMILIUTE
IIPEBPALLECHHS U TOCTPOMTE KPUBYIO OXJIAKJICHHUs B MHTEpBasle Temieparyp ot 1600
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no 0°C (¢ mpumenenweMm mpaBwia (a3) mus crutaBa, coxaepxkamiero 4,8 % C.
Onpenenutb: KOMIOHEHTHI, (pa3bl, MEXaHHMYECKHE CMECH U MPUBECTH MAapKy
CILJIaBa.

Bapuanr 13

1. IloctpoiiTe ¢ mnpuMeHeHHEM IpaBuia (a3 KpPUBYIO HarpeBaHus Jis
ATFOMHUHUSL.

2. Breruepture auarpamMmy COCTOSIHHSI CUCTEMbI CypbMa-repMaHuil. Onuiure
B3aUMOJICHICTBME KOMIIOHEHTOB B JKHJKOM M TBEpPJOM COCTOSIHUSX, YKaXUTE
CTPYKTYpHBIE COCTAaBJISIFOIIME BO BCEX OOJACTAX JAMarpaMMbl COCTOSIHUSL U
OOBSCHUTE XapaKTep U3MEHEHHUs CBOMCTB CILJIaBOB B JAHHOM CHCTEME C MOMOUIbIO
npasui KypHakosa - Matuccena.

3. OnumuTe BUABI HECOBEPIICHCTB KPUCTAININYECKOTO CTPOECHUS METAILIOB.

4. BpluepTuTe auarpaMMy COCTOSIHUSI KeJIe30-KapOuja xKejesa, YKaKHUTe
CTPYKTYpHBIE  COCTaBISIOIIME BO BCeX O0JAacTAX JuarpamMmbl, OIUILINTE
IIPEBPALLEHUS U MIOCTPOMTE KPUBYIO OXJIAKICHUS B MHTEpBase temmeparyp ot 1600
no 0°C (¢ mpumenenueM mnpaBuia ¢da3) mius crmiaBa, coaepxaimero 2,3 % C.
OnpenenuTb: KOMIOHEHTHI, (a3bl, MEXaHUYECKHE CMECH W IPUBECTU MAPKY
CILJIaBa.

Bapmuanr 14

1. Kak Bausier MmoauduipoBaHie Ha CTPOEHUE U CBOMCTBA JIMTOTO MeTaia?
OOBbsICHUTE MPUYNHY TAKOTO BO3JICHCTBUSI.

2. Bblueprure auMarpamMmy COCTOSIHMSI CHCTEMBI CBHUHEL-MarHuil. Onummre
B3aUMOJICHICTBUE KOMIIOHEHTOB B JKHJKOM M TBEPAOM COCTOSHHUSX, YKaXUTE
CTPYKTYpPHBIE COCTaBJISIONINE BO BCEX O0IACTAX AUArpPaMMBbl COCTOSIHUSI U OOBICHUTE
XapaKTep M3MEHEHMsI CBOMCTB CIUIABOB B JAHHOM CUCTEME C MOMOUIbIO MPAaBHII
KypHakosa.

3. Kak m mouemy H3MEHSIOTCS MEXAaHUYECKHE CBOMCTBA METAUIOB NP
XOJIOJTHOM I1acThuueckoit aedopmanuu?

4. BbluepTuUTE AMArpaMMy COCTOSHHS JKeJe30-KapOuJl jKelie3a, YKaxuTe
CTPYKTYpPHBIE  COCTABJISIIOIIME BO BCEX OOJACTAX  JMarpaMMbl, OINHUIIUTE
IIPEBPALLEHHUS U ITIOCTPONTE KPUBYIO OXJIAXKICHUS B MHTEpBaje temmeparyp oT 1600
no 0°C (¢ mpumenenuem npaBuin ¢a3) s cruiaBa, cogepxamiero 3,8 % C.
OnpenenuTb: KOMIIOHEHTHI, (a3bl, MEXaHUYECKHE CMECHU U IPUBECTH MaPKY
CIJIaBa.

Bapmuanr 15

1. Onummure ycinoBusi oOpa3oBaHUS HEOTPAHUUYEHHBIX TBEPJIBIX PACTBOPOB.
[IpuBeauTe nuarpaMMmy COCTOSIHMSI CUCTEMBI CIUIABOB, KOMIIOHEHTBI KOTOPBIX MMEIOT
HEOTPAaHUYECHHYIO PACTBOPUMOCTD KaK B JKUJKOM, TaK U B TBEPAOM COCTOSTHUSX.

2. Beryepture amarpaMmy COCTOSIHMSI CHCTEMBI AIIOMUHUN-MENb, ONMUIIUTE
B3aMMOJICCTBUE KOMIIOHEHTOB B JXHAKOM M TBEPAOM COCTOSHHAX. YKaXUTE
CTPYKTYPHBIE COCTaBIISIOIINE BO BCEX 00IACTIX JUATPAMMBbI COCTOSIHUSI U OOBSICHUTE
XapakTep CBOKCTB CIUIABOB B IAHHOW CHUCTEME ¢ MOMOUIBIO NpaBui KypHakosa.

33



3. [Ans dYero MNpUMEHSETCS OTKUI B IMPOLECCE H3TOTOBICHUS CTAIbHOM
XO0J0AHOIMPOKAaTHOM JeHThI? Kak Ha3bIBaeTCs Takoi BUI OTXKUTA?

4. Beruepture auarpaMMy COCTOSHHUS IKEJNe30-KapOuj JKele3a, YKaXUTe
CTPYKTYpHBIC  COCTaBJISIIOIIME BO BCEX OOJIACTSIX  JAMArpaMMbl,  OIHUIIUTE
IIPEBPALLEHUS U MIOCTPOMTE KPUBYIO OXJIAXIEHUs B HHTEpBae Temreparyp ot 1600
no 0°C (c mpumenenueMm mnpaBuiia (a3) s cmiasa, coaepxkamero 2,3 % C.
OnpenenuTb: KOMIIOHEHTHI, (a3bl, MEXaHUYECKHUE CMECH M TPUBECTH MapKy
CILJIaBa.

Bapuanr 16

1. Onummre yCclOBUS TMOJIYYEHHS] MEJIKO3EPHUCTOM CTPYKTYpbl IpHU
CaMOIPOU3BOJILHO Pa3BUBAIOILICHCS KPUCTAIUTN3ALIMY, UCTIONB3Ys TeopHio TaMMaHa.

2. Bprueptutre auarpaMMmy COCTOSIHUS CHUCTEMBI MENIb-CepeOpo, OMUIIHUTE
B3aMMOJICMCTBUE KOMIIOHEHTOB B JKHJKOM W TBEPAOM COCTOSHUAX. YKaXuTe
CTPYKTYpPHBIC COCTABIISIONIME BO BCEX OOJIACTSIX TUArpaMMbl COCTOSIHUS M OOBSICHUTE
XapakTep WM3MEHEHHUS] CBOMCTB CILJIABOB B JIAHHOW CHUCTEME C IMOMOUIBIO TMPABUII
Kypnakosa.

3. Kakum croco60oM MOKHO BOCCTAHOBUTH IMJIACTUYHOCTh XOJOAHOKATAHOTO
amfoMUHUEBOr0 mpyTKa? HasHaubTe pEeXUM TEepMHUYECKOW OOpaOOTKH M OIHUIIUTE
(bU3UYECKYIO CYIIIHOCTD IMTPOUCXOISIINX IMPOIIECCOB.

4. BeluepTUTE JUarpaMMy COCTOSIHUS >KeJIe30-KapOuJ jKelie3a, YKaKuTe
CTPYKTYpPHBIE COCTaBJISIONIME BO BCEX 00JIACTAX IMArpamMMbl, OMUIINATE MPEBPALICHUS U
MOCTPONTE KPUBYIO OXJIaXKJIEHUsS B HHTEpBaie Temmepatyp ot 1600 mo 0°C (c
npuMeHeHreM TmpaBwia (a3) g cruaBa, coxaepkamero 2,4 % C. OnpenenuTs:
KOMIIOHEHTHI, ()a3bl, MEXaHMYECKHE CMECH M TPUBECTU MAPKy CIIaBa.

Bapuanr 17

1. Onumwure sBAeHUE NOAMMOPPU3MA B MPWIOKEHWU K TUTAHY, a TaKxKe
CTPOCHHE W OCHOBHBIE XapaKTEPUCTHKH KPUCTAJUIMYECKOH pelIeTKH (IapaMeTpsl,
KOOPIMHAIIMOHHOE 4YHCJIO, IUIOTHOCTh YMAKOBKH) sl KyOudeckoil Moaupukanmu
TUTaHA.

2. Berueprure auarpamMmy COCTOSIHMS CHUCTEMbl MarHMi-repMaHuid. Omnuimre
B3aUMO/IEVICTBUE KOMITOHEHTOB B 5KMJIKOM U TBEPAOM COCTOSTHHSX, YKAKUTE CTPYKTYPHBIE
COCTaBIIIIOIIME BO BCEX O0JIACTAX JTUArpaMMbl COCTOSIHUSL U OOBSICHUTE XapakTep
VM3MEHEHUS CBOMCTB CIUIABOB B JJAHHOM CUCTEME C TIOMOIIBIO NpaBuil KypHakoBa.

3. IlokoBku u3 cramu 40 uMEOT KpymHO3epHUCTOE cTpoeHue. HaszHaubTe
PEXHUM TEPMUUIECKON 0OpaOOTKHU ISl TIOMYYESHUSI MEJIKOTO 3€pHA U OOBSCHUTE, TIOUEMY
BBIOpaHHBIN PEXUM 00ECTIEYMBACT MEJIKO3EPHUCTOE CTPOCHUE CTAJIH.

4. BeluepTUTE AMAarpaMMy COCTOSIHHSL JKENEe30-KapOuj iKelie3a, YKaKUTe
CTPYKTYPHBIE COCTABJISIIOLIME BO BCEX O0JIACTIX JUArPAMMBI, ONUILUTE NPEBPALUEHHS U
MOCTPOMTE KPUBYIO OXJaxJACHHs B uHTEepBasie Temmeparyp ot 1600 mo 0°C (c
npUMeHeHneM mnpaBuia (a3) ans ciwiasBa, cogepsxkamiero 2,8 % C. OnpenenuTs:
KOMIIOHEHTHI, ()a3bl, MEXaHMYECKHE CMECH M TPUBECTU MAPKY CILIaBa.

Bapuanr 18
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1. OnummuTe sBJICHUE MOJIUMOP(PU3MA B IPUIIOKEHUH K JKEIe3y.

2. BelueptuTe aMAarpaMmy COCTOSIHUSI CHUCTEMBbI KaaMUU-IMHK. Onuiumre
B3aMMOJICUCTBUS KOMIIOHEHTOB B JKUJKOM W TBEPIAOM COCTOSIHUSX, YKaXUTE
CTPYKTYPHBIE COCTABIISAIOIIME BO BCEX O0JACTSIX AUMArpaMMBbI COCTOSIHUSI U OOBSICHUTE
XapakTep HW3MEHEHUsI CBOWMCTB CIUIaBOB B JAHHOM CHUCTEME C TIOMOIIbIO MPaBUII
Kypnakosa.

3. Kak wu3MEHSIOTCA CTPYKTypa M CBOMCTBA MeTaula Npu Topsyei
nJIacTU4ecKoi aedopmaruu?

4. BbluepTUTEe IUArpaMMy COCTOSIHUSL >KEJIE30-KapOHI Kene3a, YKaKUTe
CTPYKTYpPHBIE COCTABJIISIFOILIME BO BCEX OOJIACTSIX JUArpaMMbl, OMUILIUTE MPEBPALICHUS U
MOCTPOMTE KPUBYIO OXJaXJIeHHs B uHTepBasie Temmneparyp ot 1600 mo 0°C (c
npuMeHeHun Tnpaswia (a3) mana cmiaBa, coxaepxkamiero 5,8 % C. OmnpenenuTs:
KOMIIOHEHTHI, (ha3bl, MEXaHMYECKHE CMECH M TTPUBECTU MApKy CIJIaBa.

Bapuanr 19

1. Onummre siBaeHHe noiuMoppu3Ma B NPWIOKEHUHM K JKElIe3y, a TaKkKe
CTPOCHHE U OCHOBHBIE XaPAKTEPUCTUKH KPUCTAIIMYECKOW PEUIETKU JUIsl pa3IMYHBIX
Moaudukanui xenesa. [IpuBenuTe KPUBYIO OXJITXKACHUS JUIS KeJe3a.

2. Bblueprute auMarpaMMmy COCTOSIHUSI CHCTEMBI Meb-HUKENb. Onuiuure
B3aMMOJICIICTBUE KOMIIOHEHTOB B JKMJIKOM U TBEPJOM COCTOSIHMSIX, YKaKHUTE
CTPYKTYpPHBIE COCTaBJISIOIINE BO BCEX OOJIACTSX JUArPaMMBbI COCTOSHUSL U OOBSICHUTE
XapakTep W3MEHEHHs] CBOMCTB CIUIABOB B JIAHHOW CHUCTEME C IOMOLIBIO IPaBUI
Kyphnakoga.

3. Kak m3MeHSI0TCS TUIOTHOCTh JUCIIOKAIMK NP IIACTHUECKOH nedopManun
METaJUIOB U ITo4YeMy?

4. Beraeptutre guarpaMMy COCTOSIHHS KEJI@30-KapOHI JKenne3a, YKaKUTE
CTPYKTYPHBIE COCTABIISIIOILME BO BCEX 00JACTSIX AUArPAMMBI, OMMILUTE MPEBPALLEHUE U
MOCTPOMTE KPUBYIO OXJaxjaeHus B wuHTepBase Temmeparyp or 1600 mo 0°C (c
NpUMEHEHHEeM mnpaBwia ¢a3) ans cruiaBa, cogepxaiero 1,9 % C. OnpenenuTs:
KOMIIOHEHTHI, ()a3bl, MEXaHMUYECKHE CMECH U TPUBECTU MAPKY CILIaBa.

Bapmuanr 20

1. IToctpoiiTe ¢ mpuMeHeHreM (a3 KpUBYHO HarpeBaHus 1Sl CBUHIIA.

2. Belueprure aMarpaMMy COCTOSIHHSI CHCTEMBI Mefb-cepeOpo. Omnwuinute
B3aMMOJICICTBUE KOMIIOHEHTOB B JKHJIKOM W TBEPAOM COCTOSIHUSIX, YKaXHUTE
CTPYKTYPHBIE COCTaBIISIFOIINE BO BCEX O0JACTSIX TUArpaMMBbl COCTOSIHUS U OOBSICHUTE
XapakTep HM3MEHEHHUS CBOWCTB CIUIABOB B JIAHHOW CHUCTEME C IOMOIIBIO IPABUII
Kypnakosa.

3. OnumwuTe BUIBI HECOBEPUICHCTB KPUCTAUIMUYECKOTO CTPOEHUS U HX
BJIMSIHHAE HA CBOMCTBA METAJUIOB.

4. BeluepTuTEe IMAarpaMMy COCTOSIHUS >KEJI€30-KapOuJ iKelie3a, YKaKuTe
CTPYKTYpPHBIE COCTABIISIONINE BO BCEX O0JIACTSAX AUArPaMMBbl, OIUIIUTE MPEBPAIICHUS U
MOCTPOUTE KPHUBYIO OXJaXACHUs B HHTepBajie Temrepatyp oT 1600 mo 0°C (c
npuMeHeHueM mnpaBwia ¢az) aias cruiaBa, couepkamiero 3,8 % C. OnpenenuTs:
KOMIIOHEHTHI, (ha3bl, MEXaHMUYECKHE CMECH M TPUBECTU MAPKY CIUIaBa.
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[Ixana onenuBaHud

[ITkana oneHUBaHUA

Kputepuu oneHnBanus

«OTnruHO» BHITIOTHEHBI BCE 3a/laHusl  KOHTPOIBHOW  paboThl; pabora
BBITIOJIHEHA B CPOK, Oo(opmiIeHHE, CTPYKTypa M CTHJIb pabOThI
o0pa3uoBbie; paboTa BBIOJHEHA CAMOCTOSTEIBHO, MPUCYTCTBYIOT
CcOOCTBEHHBIE 0000IIEHNS, 3aKITFOUSHHS U BEIBOJIEI.

«Xopormio» TEOPETUYECKAst YACTh M PACUYCThl KOHTPOJIbHOM PabOThI BEITIOTHEHBI

C HE3HAYMTEILHBIMU 3aMEYaHUsIMU; paboTa BBHIIIOJHEHA B CPOK, B
oopMIIEHUH, CTPYKTYpE U CTHIIE MPOEKTa HET TPyObIX OIMIMOOK;
paboTa BBIMOJIHEHA CAMOCTOSITEIBHO, MPUCYTCTBYIOT COOCTBEHHBIE
00001IeHNs, 3aKIIFOUEHUSI U BBIBOJIBI; MPABUIbHBIC OTBETHI Ha BCE
BOIIPOCHI C IOMOIIBIO TPENOABATEINSI IPH 3aLIUTE PAOOTHIL.

«Y I0BIETBOPUTEIILHOY

BBITMIOJIHEHHBIE ~ 3aJaHUsg  KOHTPOJBHOH  pabOThl  HUMEIOT
3HAYMUTENIbHBIE 3aMedaHusi; paboTa BBINOJHEHA C HapylLIEHUEM
rpaduka, B O(OpPMIICHHH, CTPYKType M CTHJIEe pabOThI €cCTh
HE/OCTaTKU; paboTa BBINOJIHEHA CaMOCTOSATENBHO, NMPHUCYTCTBYIOT
coOCTBEeHHBIE 000OIICHNS; OTBETHI HE HAa BCE BOMPOCHI MIPH 3aIUTE
paboThI

«HeynoBneTBopUTEIBEHO
»

3a1aHUus B KOHTpOJ'II)HOI\/JI pa60Te BBITIOJIHEHBI HE ITOJIHOCTBIO HJIN
HEMPaBUIbHO, OTCYTCTBYIOT MJIM CIC/IaHbl HEIPABHIbHBIC BBIBOJIBI
u  o0o0meHus; odopmiienue pabOTBI HE  COOTBETCTBYET
TpeOOBAaHHUIM; HET OTBETOB Ha BOIIPOCHI MTPHU 3aIIUTE PAOOTHI.

8.2.5. TemblI 1151 CAMOCTOSATEJIbHOI PadoOThHI CTYIEHTOB

TeMbl 1151 CAMOCTOATEIbHOI PadOThI:

01N N K~ W

. DNEKTPOHHOE CTPOEHUE U CBOKMCTBA METAJIOB.

. PeanbHble KpUCTAIIBI U UX KPUCTAIIIMYECKOE CTPOCHHUE.
. Kpucrannuzamnus metauios.

. MeTaJuIM4eCKuii CIIUTOK U €T0 CTPOECHHUE.

. CTpyKTypHBI€ METOAbI UCCIETOBAHUSI.

. Duznyeckre METO bl UCCIEIOBAHUS.

. MexaHn4yeckrue CBOMCTBAa METAJIJIOB.

. UcnipiTanne Ha TBEPAOCTD.

9. HcnplTanue Ha yIapHYIO BA3KOCTb.
10. Xonoanas u ropsiuas mjaactTuyeckue aedopmaru.
11. IIpeBpaiieHus B cTaissx IpU HarpEBaHUU.

12. OxnaxxeHue crajiei.

13. IlpeBpaiilieHre aycTeHUTa B MapTEHCHUT, €r0 OCOOCHHOCTH.
14. Otxur nepBoro u BToporo poaa. Hopmanuzanus.

15. 3akanka u OTIyCK CTaju.

16. [ToBepXHOCTHAs 3aKaJIKa CTaJIH.

17. Audy3uoHHbIN OTKHUT. PeKpucTammm3aliMOHHBIA OTXKUT.
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18.
19.
20.
. Muddy3uonnas meramimnzaimsi.
22.
23.
24,
25.
26.
217.
28.
29.

21

[ToaHBIN ¥ HEMOJIHBIA OTXKHUT.
HN3oTepmuyueckuii OTHKUT.
XUMUKO-TepMUUecKas 00paboTka cTaju.

Tepmomexannyeckas o0padoTKa.

Juddy3rnoHHOE HACKILIEHUE AeTalleld MeTaulaMi U HEMETaJlJIaMu.
BricokoTemnieparypHasi TepMoMeXaHuyeckas oopadoTka.
HuskotemneparypHasi TepMoMexaHuyeckast 00padoTka.
VYranepoaucTeie cTaau 0OOBIKHOBEHHOTO Ka4eCTBA.

KauecTBeHHBIE yII€pOANUCTHIE CTANH.

HNHcTpyMEeHTaNIbHBIE YTIEPOAUCTBIE CTAJIH.

Uyrynsl. Knaccudukarnus. [Ipumecu B uyryHe.

30. KOHCTpYKIIMOHHBIE JIETUPOBAHHbBIE CTAIIH.

31. MHCcTpyMEHTAIbHBIE JIETUPOBAHHBIE CTAIH.

32. ABTOMaTHas CTalb.

33. LleMeHTyeMBbIE U yIy4dllIa€MbIE CTAIN, UX CBOMCTBA, IPUMEHECHHUE.
34. PeccopHo-nipykuHHbIe cTayiv. CTanu AJisi 3y0UaThix KOJec.

35. [ITapuKONOAIIUITHUKOBBIE CTAJIH.

36. 3HOCOCTOMKME, KOPPO3UOHHOCTOMKHE U JKAPOIIPOYHBIE CTAIIN
37. I1opOLIKOBBIE MaTEPHUAJIBI.

38. KoMIO3ULIMOHHBIE MAaTEPUAIIBI.

39. KOHCTpYKIIMOHHBIE MaTE€pUajbl HA OPraHUYECKOW OCHOBE.

40. TemnepatypHbI€ CBOHCTBA MaTEPUATIOB.

[IIkaja oneHUBaAHUSA

[IIxana oneHUBaHUSA Kpurepuu onieHuBanus

OOyuatomuiicst TIIyOOKO M COJIEPKATEIBHO PACKPBIBACT TEMY
«OTu4HO» CaMOCTOSITENTbHON pabOThI, HE JOMYCTUB OMIMOOK. OTBET HOCUT
Pa3BEPHYTHIN M UCUEPIBIBAIOIINN XapaKTED.

OOyuaronuiicsi B IeJIOM PAaCKPhIBAET TEMY CAMOCTOSATEIbHOM
«Xopouio» paboThl, OJTHAKO OTBET XOTS Obl HA OJAMH U3 HUX HE HOCHUT
pa3sBEpHYTOr0 U UCUEPIIBIBAIOILETO XapaKTepa.

OO0yJaromuiAcs B IIEJIOM PaCKPBIBAET TEMY CaMOCTOSTEIIHHOM
a0oTHI U JOITYCKACT pAn HETOYHOCTEH AIrMCHTAPHO PAaCKPbIBACT
«V IOBJIETBOPUTEIHLHO» P Y P > bp PHO packp
CoJIep>KaHUE TEOPETUYECKUX BOIIPOCOB HIIM UX PACKPHIBAET

COACPIKATCIIbHO, HO JOIMyCKasd 3HAUYUTCIIbHBIC HCTOYHOCTH.

OOyuaromuiics He Ba/ieeT BEIOPAaHHON TEMON CaMOCTOSITETbHOM

«HeynoBieTBOPUTEITHHO
paboThl

8.2.6. HNuauBuayajgbHble 3aJaHUS JIsl BBINOJHEHUS PacyeTHO-
rpadguveckoii padoThl, KypcoBoii padoThl (IPOEKTA)

PI'P, KP u KII no qucuunnune «MarepuanoBeieHue» padodeit mporpaMMoi u
y4€OHBIM IUIAHOM HE NPEAYCMOTPEHBI.

8.2.7. TemaTuka 1e/I0BOH UI'PHI

37



Bribepute n 000CHYITE MapKy CIUIaBa JJIsl U3TOTOBJIEHUS ACTANU. YKaXUTE
XUMHUUYECKUN COCTaB, CBOMCTBA CILJIaBa U CIIOCOO TEPMUUYECKOM 00pabOTKHU.

Bapuant Jeranp

HITAHJIE]Ib TOKAPHOTO CTAHKA
IITaMII JIsl TOPSTYEH IITaMITIOBKH
KPETEXKHBIA 00T

KOJICHYATBIN BaJl

KY30B aBTOMOOHJIS

KOpoOKa repeaay

MOIITUITHUKH CKOJIbKCHUS
py>KHUHA

peccopa aBTOMOOUJIS

CTaHMHA METAJUIOPEIKYIINX CTAHKOB
3y04aToe KOJIECO peyKTopa
HIECTEPEHKA
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HIkajga oueHuBaHuA

[Ixana oueHnBaHUsA Kpurepun onenuBanus

OOyuarouuiics riry00KO U COlepKaTeIbHO PACKPBIBAET TEMY
«OTI4HO» JIEJIOBOM UTpbI, HE JOMYCTUB OMHOOK. OTBET HOCUT pa3BEpHYTHIN U
MCUEPIIBIBAIOIMI XapaKTep.

OOyyaronuiics B 11€JIOM PacKpbIBAaeT TEMY JEJIOBOU UTPHI, OTHAKO
«Xopouio» OTBET XOTs OBl HA OJIUH U3 HUX HE HOCUT Pa3BEPHYTOTO U
MCUEPIBIBAIOIIETO XapaKTepa.

OOyuaronuiics: B 1IeIOM PACKPBIBAET TEMY JIEIOBOM UI'PhI U
JIOITyCKAeT psAJl HETOUYHOCTEH, (hparMeHTapHO pacKpbIBaeT
COJEpKaHUE BOIIPOCOB MM UX PACKPBIBAET COAEPIKATEIBLHO, HO
JIOIIyCKasl 3HAYUTEIbHbIE HETOUHOCTH.

«Y IOBJIETB OPHUTCIIBHO»

«HeynoBneTBopuTEIbHO» OOyuaromuiicst He BJIaIeeT BHIOPAHHOMN TeMOM AeTT0BOI UIPHI

8.2.8. OHEHOYHBIE CPEACTBA IHNPOMEXKYTOYHOI'O
KOHTPOJIA

Bonpocs! (3aganust) s IK3aMeHa:
1. CtpykTypa MatepuanoB. ATOM, MOJIEKYJIa, XUMUYECKas CBA3b
2. ®a30BOE COCTOSTHUE BEIIECTBA. ATPEraTHOE COCTOSTHUE
3. Kpucranauueckoe CTpo€HHE TBEPbIX Te. THIIBI KPUCTATIIMYECKUX PEIIETOK
4. MexaHU4YECKHUE CBOMCTBA MaTEpUAJIOB

5. TemniepaTypHble XapaKTEPUCTUKH MATEPHUAIOB, JJICKTPUYECKUE W MAarHUTHBIC
CBOICTBA

6. TexHoMOrMYECKUE CBOMCTBA MATEPHATIOB
7. Kpucrannuyeckue pemeTku MeTaiioB. OcOOEHHOCTH CTPOCHUS
8. Meraimmnueckue craBbl. Da3pl METAUNIMYECKUX CILIABOB
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9. Ilporecc kpucTaNIU3AIMN METAILIOB U CIUIABOB, MOTUMOP(HU3M

10. JlnarpaMmbl COCTOSIHUSI CIUTAaBOB. THIIBI AUArpaMm

11. ®usnueckre n XUMUYECKHE CBOMCTBA METAJJIOB U CILJIABOB

12. MexaHnudeckue CBOMCTBA METAJIOB U CILIABOB, JAeopMalus U pa3pylieHue
13. TexXHOTOTMYECKHUE U IKCILTyaTallMOHHBIE CBOMCTBA METAJJIOB U CIJIABOB

14. CnnaBsl xkeJes3a ¢ yriepoioM, KeJe30, yriIepol U UX CBOMCTBA

15. CTpyKTypHBIE COCTABISIOINE CIUIABOB KEIE30-yTIIEPOJ

16. JlmarpamMmma COCTOSIHUS KeJI€30-YTIepO]

17. BnusiHue mpuMeceil Ha CBOMCTBA CILJIABOB XkeJe30-yriaepo. JlernpoBaHue
18. Cranu. Knaccuduxkanus, MapkupoBka

19. Yyrynsl. Knaccudukarus, MapKupoBKa.

20. MukpocTpyKTypa 4yryHOB. Biusiarie ¢hopMbl BBIJIEICHHM yriepoja Ha CBOMCTBA
YYTyHOB.

21. Cepslii, BBICOKOIIPOYHbIH, O€IbIN U KOBKUN UyTYHBI.

22. T'padutuzanus 4yryHOB

23. Buasl TepMu4ecKoil 00pabOTKH CIIJIABOB CTAJIM U CILIABOB

24. ®a30Bbl€ U CTPYKTYPHBIE NMPEBPALICHUS IPU TEPMUUYECKON 00pabOTKe cTanu
25. XuMHKO-TepMUYecKast 00paboTKa cTanu

26. AJIFOMUHUH U €T0 CIUIaBBI

27. Menp ¥ ee CIUIaBbI

28. Marauii u ero CruiaBsbl

29. baOGOuTHI U TPUTION

30. IImactmacchl

3ajaum K IK3aMeHy:

. PacmiupoBats u 00bsicauTh HazHaueHue 40X, 30XI'T, V8.

. PactmmdpoBath 1 00bsicHUTh HazHaueHue Y 12, X18HIOT, CY30.

. PacmudpoBats u 00bsicHuTh Ha3HaueHue Y 14A, P6MS, XBI'7.

. PacmudpoBats u 00bsicuuth HazHauenue PIKS, 9XC, Cr.8.

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

. PacmmudpoBats 1 00bscHUTh Ha3HaUeHHe cTanb 45, POMS, 30XT'CA.
. PacmmudpoBats u 00bsicauTs Ha3HaueHue Ct.8, POM3, V8.

9. PacmudpoBats u 00bsicHUTH Ha3HaueHue ctanb 50, Ct.5, V14A.
10. PaciundpoBats 1 00bsicHUTh Ha3HaueHue Cr.1; POMS; TOKS.

11. PacummdpoBats 1 00bsicHUTh Ha3HaueHue X12d1; 351°25; A99.
12. PaciundpoBats 1 00bsicHUTH Ha3HaueHue A12; 111X9; 1X18HOIT.
13. PacundpoBats 1 00bsicHUTH Ha3HaueHue P6MS; XBI'; cransb 45.
14. PacundpoBats 1 00bsicHUTh Ha3HaueHue Cr.4; Y14A; XBI'.

15. PacimdpoBats 1 00bsicCHUTH HazHaueHue PODS5; XBI'; X12M.

16. PacidpoBats 1 00bsicHUTH HazHaueHue 9XD; VIA; crans 45.
17. PactmmdpoBats 1 00bsicHUTh Ha3HaueHue Ct.6; POM3; 38XHOA.
18. PacimmdpoBath 1 00bsCHUTH Ha3HaueHue X12; P6MS; crans 45]1.
19. PactmudpoBats u 00bsicHuTh HazHaueHue 30XH3A; 9XBI'; Cr.8.
20. PactmudpoBath u 00bsicHUTh Ha3HaueHne XBS5; 20XH; YI9A.

RN B WN -
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21. PacumugpoBath u 00bsicauTh Ha3HaueHue 30XI'T; cransb 45; V8.

22. PactmudpoBath 1 00bsicHuTh Ha3HaueHue 20X; P6MS; 30XT'T.

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

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

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

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

27. PactmdpoBaTh 1 00bsicHUTh HazHaueHue bpb2; crans 10KII; X6BO.

28. PacumdpoBath 1 00bsicHuTh HazHaueHue SXB2C; 12X2H4A; cranp 20xkm.
29. PactmdpoBats 1 00bsicHUTh HazHaueHue 40X d; 38XMIO; XBI'.

30. PaciudpoBats u 00bsicHUTh Ha3HaueHue Y 12, X18HIT, CY30.

8.3. MeToanueckue MaTepuaJibl, ONpeAeaoIe MPoueIypbl OLeHNBAHUS
3HAHWH, YMEHNH, HABBIKOB M (MJIM) ONbITA JAeSATEJIbHOCTH, XapaAKTePU3YHOIIHNX
Tansbl (OPMUPOBAHUS KOMIIETEHIIM A

OCHOBHOW TENBIO TIPOBENCHUS MPOMEKYTOYHOW AaTTECTAllud  SIBJISCTCS
ONPEJCIICHNE CTEMEHNW JIOCTHKCHUS IeJied 1o yd4eOHOW JUCIUIUIMHE WU ee
pasnenaMm. OCyIIECTBISIETCS 3TO TMPOBEPKOM M OIICHKOW YpPOBHS TEOPETHUYECKOM
3HAaHWH, TIOJYYCHHBIX OOYYAIONIMMHKCS, YMEHHS TPUMEHSITh HX B PEIICHUH
MPAKTUYECKUX 3a7a4, CTCNCHU OBJIAJIeHUsT OOYyYaroNIMMUCS TPAKTUYECKUMU
HABBIKAMH M YMEHUSIMH B 00beMe TpeOoBaHUii paboueit MporpamMMsl 10 JUCITUTUIMHE,
a TaKKe UX YMEHUE CaMOCTOATEIHLHO padoTaTh ¢ Y4eOHOM TUTEpaTypOi.

Opranuzanusi MPOBEACHHS TMPOMEKYTOUYHOM aTTECTAIlMM perjaMeHTHpOBaHa
«Ilonoxennem 00 opraHuzalnuu 00pa30BaTENBHOIO Tpoliecca B (eaepalbHOM
rOCyJJapCTBEHHOM aBTOHOMHOM 0OOpa30BaTeIbHOM YUpexACHUH «MOCKOBCKHIA
MOJINTEXHUICCKUN YHUBEPCUTET

8.3.1. Iloka3are/n OLEHMBAHUS KOMIIETEHUHI HA Pa3jMYHBIX ITaNax HX
(opMupoBaHus, IOCTHKEHHE OOYYAIOIMIMMHUCH IUIAHUPYEMbIX Ppe3yJbTaTOB
o0y4eHus! MO JMCIHUIIIHHE

OIIK 6. CriocobeH npuHUMAaThL 000CHOBAaHHBIE TEXHHUYECKHE PELICHUsI B IPO(PECCHOHATEHON
JIeATeIbHOCTH, BEIOMPATh Y3 QEeKTUBHBIE B O€30TIaCHBIC TEXHUYECKUE CPEJICTBA U TEXHOJIOTHU

Kputepun ouennBanus

Jrtan
(ypoBeH
HeY/JI0BJIETBOPUTENb | yAOBJIETBOPHUTEIbH
b) XOpOLIO OTJINYHO
HO 0
3HATh Obyuatomuiics Obyuatomuics Obyuatomuiics OOyuaromuiics
JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET

MOJIHOE OTCYTCTBUE
HJIH HEJOCTaTOYHOEC
COOTBETCTBHE
CIEAYIOIINX 3HAHUM:
OCHOBHBIE TPYIIIBI U
KJIACChl COBPEMEHHBIX
MaTepualioB, UX
CBOIiCcTBa U 00J1aCTH

HETOJTHOE
COOTBETCTBHUE
CIEAYIOLINX 3HAHUM:
OCHOBHBIE TPYIIBI U
KJIaCChI
COBPEMEHHBIX
MaTepHalioB, UX
CBOWCTBA U 00JIACTH

YacTUYHOE
COOTBETCTBHE
CIEeIYIOUIMX 3HAHMI:
OCHOBHBIE TPYIIIBI U
KJIaCChI
COBPEMEHHBIX
MaTepUalioB, UX
CBOMCTBa U 00acTu

TIOJTHOE
COOTBETCTBHE
CJEYIOLUX 3HAHUI:
OCHOBHBIE TPYTIIBI U
KJIACCHI
COBPEMEHHBIX
MaTepHUaIOB, UX
CBOICTBAa U 00JIACTH
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OIIK 6. CriocobeH npuHUMAaTh 00OCHOBAaHHBIE TEXHUYECKHE PELICHUsI B IPO(PEeCCHOHATBHON
eI TENHPHOCTH, BEIOUpaTh 3P eKTUBHBIE U 0€30IMacHBIE TEXHUIECKUE CPEIICTBA U TEXHOJIOTHH

Kputepuu onenuBanus

Jran
(yposen HEYAOBJIETBOPUTEJb | YAOBJIETBOPUTEIbH
b) XOpOo1IOo OTJIMYHO
HO o
MIPUMCHCHUS, IIPUMCHCHUSA NPUMCHCHUSA IMPUMCHCHUA,
KOHCTPYKTOPCKYIO, KOHCTPYKTOPCKYIO, KOHCTPYKTOPCKYIO, KOHCTPYKTOPCKYIO,
TEXHHYECKYIO H TEXHHYECKYIO U TEXHUYECKYIO TEXHUYECKYTO U
TEXHOJIOTHUECKYIO TEXHOJIOTUIECKYIO TEXHOJIOTUYECKYIO TEXHOJIOTUIECKYIO
JIOKyMEHTAIUIO AJIs JOKyMEHTAIUIO AJI1 | JOKYMEHTALHUIO ISl | JOKYMEHTAIUIO JUIs
OCYILECTBICHUS OCYUIECTBIICHHUS OCYLIECTBIICHUS OCYILECTBICHUS
poheCcCHOHAIBHOM po(h)eCCHOHANBHON | MpodecCHOHAIbHOH | NPOdeCCHOHAIBHOM
JESITETHHOCTH C NEATETLHOCTH C JESATETHHOCTH C JIeSTEITFHOCTH C
y4eToM y4eTOM y4eToM y4eToM
HOPMAaTHBHBIX HOPMaTHBHBIX HOpPMaTHBHBIX HOPMaTHBHBIX

MPaBOBBIX AKTOB;
CTpOCHHE TBEPAOTO
Tena, neeKTh
KPUCTAITHYECKOU
CTPYKTYPHI U HX POJIb
B (hOpPMHUPOBAHHUU
CBOICTB MaTEpHaJIOB;
OCHOBEBI TEOPHHU
(a3oBbIX
paBHOBECHH,
MIO3BOJISIOIIEN
OTIPENIeNSATh U
U3MEHATH (a3oBoe
COCTOSIHHE CHCTEMBI B
3aBUCUMOCTH OT
BHEIITHUX
apameTpoB;
OCHOBBI DJIEKTPOHHOU
CTPYKTYPBI TBEPABIX
TEJI, TO3BOJISIOIIEH
OOBSCHUTH KOMIUIEKC
INEKTPUIECKUX
CBOWCTB METaJUIOB,
MOJYIIPOBOJHHUKOB U
JIVDJIEKTPUKOB U
pa3pabaThiBaTh
METObI yIPaBIICHUS
MY,
CIOCOOBI MONyYeHNUS
HaHOKPHUCTAJUINICCKU
X, aMOp(HBIX U
KOMITO3UITHOHHBIX
CTPYKTYp - HauboJee
MEPCIEKTUBHBIX
COBpPEMEHHBIX
MaTepHajoB

MPaBOBBIX AKTOB;
CTpOEHHE TBEPAOTO
Tena, NeeKTh
KPUCTAJNIMYECKON
CTPYKTYPBI U HX
poib B
hopmupoBaHUU
CBOICTB
MaTepUaoB;
OCHOBBI TEOPHHU
(hazoBbIX
paBHOBECHH,
THO3BOJISIONIEH
OTPENEeNATh U
U3MEHSATH (ha30BOC
COCTOSIHHE CUCTEMBI
B 3aBUCHMOCTH OT
BHEIIHHUX
MapaMeTpoB;
OCHOBBI
AIEKTPOHHOMI
CTPYKTYPBI TBEPBIX
TeJI, MO3BOJISIOIIEH
00BSICHUTh KOMILIICKC
INEKTPUIECKUX
CBOWCTB METAJIJIOB,
MOJYTPOBOJJHUKOB U
JUDJICKTPUKOB U
pa3pabaThIBaTh
METO/IbI YTIPABICHUS

WM,
CIOCOOBI TOTyYeHHS
HAaHOKPUCTAIUTHYECK

1X, aMOP(hHBIX H
KOMITO3UIIMOHHBIX
CTPYKTYp - HauboJiee
MEPCIEKTUBHBIX
COBPEMEHHBIX

MPaBOBBIX AKTOB;
CTpOEHHUE TBEPIOTO
Tena, neeKThl
KPUCTALITAYECKON
CTPYKTYPBI U HIX
poJb B
dhopmupoBaHUT
CBONCTB
MaTepUaioB;
OCHOBBI TEOPHUH
(hazoBbIX
paBHOBECHUH,
MO3BOJISIOLIEH
OTIpENEIATh U
M3MEHSATH (ha30BOC
COCTOSIHUE CUCTEMBI
B 3aBHCHMOCTH OT
BHEIITHHUX
napameTpoB;
OCHOBEI
3JEKTPOHHOMN
CTPYKTYPBI TBEPBIX
TeJ, IO3BOJISIONIEeH
OOBSICHUTH KOMILIEKC
AIIEKTPUIECKUX
CBOMCTB METAJIJIOB,
MTOJTYTIPOBOJHUKOB U
TUDIIEKTPUKOB U
pa3pabaThIBaTh
METO/IbI yIIPaBJICHUS

MU,
CTHOCOOBI MTOTyYeHUS
HaHOKPHUCTAIUTHYECK

1X, aMOP(HBIX U
KOMITO3UIIMOHHBIX
CTPYKTYp - HauboJiee
MIEPCTIEKTUBHBIX
COBpPEMEHHBIX

MPABOBBIX aKTOB;
CTPOEHHE TBEPAOTO
Tena, neeKTh
KPUCTAJNTNYECKOU
CTPYKTYPBI U UX
poJb B
hopMHupOBaHUHT
CBOMCTB
MaTepUaNIOB;
OCHOBBI TEOPHH
(ha3oBBIX
paBHOBECHH,
HO3BOJISIONIEH
OTIpENIETISTH U
U3MEHSATH (ha30BOC
COCTOSIHHE CHCTEMBI
B 3aBHCHMOCTH OT
BHEITHHX
napaMeTpoB;
OCHOBBI
3JIEKTPOHHOMN
CTPYKTYPBI TBEPJIBIX
TeJ, TO3BOJISIOIICH
OOBSICHATH KOMILIEKC
ANEKTPUIECKUX
CBOMCTB METAJLIIOB,
MOJTYTIPOBOHUKOB U
TUDIIEKTPUKOB U
pa3pabaThIBaTh
METOJIbI YTIPaBJICHUS

HMU;
CHOCOOBI TTOTyYeHUs
HAHOKPHUCTAJUTMYECK

uX, aMOPhHBIX H
KOMIIO3HMIIMOHHBIX
CTPYKTYDp - Haubojee
MIEPCIIEKTUBHBIX
COBpPEMEHHBIX
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OIIK 6. CriocobeH npuHUMAaTh 00OCHOBAaHHBIE TEXHUYECKHE PELICHUsI B IPO(PEeCCHOHATBHON
eI TENHPHOCTH, BEIOUpaTh 3P eKTUBHBIE U 0€30IMacHBIE TEXHUIECKUE CPEIICTBA U TEXHOJIOTHH

Kputepuu onenuBanus

dTan
(yposen HEYAOBJIETBOPUTEJb | YAOBJIETBOPUTEIbH
b) XOpOo1IOo OTJIMYHO
HO o
MaTepHalioB MaTepHalioB
MaTepuaioB
OOyuaromuiics He OO0yuaromuiics OO0yyaromuiics OO0yyarommuiics
yMeeT WIH B JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
HEJI0CTaTOYHOMN HETIOJTHOE YaCTUIHOE TIOJTHOE
CTEIICHU YMEET COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
BBITIOJIHSATD: CIEYIOUIUX YMEHUH: | CIEAYIOMNX YMEHUM: | CIAEAYIOIUX YMEHUM:
MPUHAMATh MIPUHAMATh MIPUHUMATh MIPUHUMATh
TEeXHHYECKHU TEXHUYECKH TEXHHUYECKU TEeXHHUCCKHU
000CHOBaHHBIC 000CHOBaHHBIC 000CHOBaHHBIC 000CHOBaHHBIC
pEeIIeHus 110 BBIOOPY | pEeIIeHws 110 BBIOOPY | peIIeHus Mo BHIOOpY | pEemIeHHs Mo BEIOOPY
MaTepHaloB; MaTepHalioB; MaTepHaJioB; MaTepHaioB;
M0JIb30BAThCS MOJIb30BAThCS MO0JIb30BaThCS MOJIb30BaThCS
CIIelIMAIbHOM CIielMaJIbHOM CIIelIMaJIbHOM crielaIbHOM
JITEepaTypou u Jip. JIUTEpaTypou u Jip. JIUTEepaTypout u Jp. JIUTEpaTypou u Jp.
nHpOpMauen B nHpopManuen B nHpopMauen B uHopManuen B
HMHXEHEPHO- HUHXEHEPHO- HMHXEHEPHO- HUHXXEHEPHO-
TEXHUYIECKOMN TEXHUYECKOHN TEXHUYIECKOMN TEXHUICCKOM
NIeSATETHHOCTH; NIESATEIHHOCTH; NS TeITLHOCTH; TESTETHHOCTH;
yMeThb M0 MapKUPOBKE 10 MapKUPOBKE 10 MapKUPOBKE 10 MapKUPOBKE
MaTepurana MaTepuana MaTepuaa MaTepuana
OTIPEIEISITh COCTaB, OTIPENIEIISITh COCTaB, | OIPEAENATh COCTaB, | OMPENEISITH COCTaB,
Ha3HAuUCHUE CIUIaBa; | HA3HAUCHHWE CIUIaBa; | Ha3HAYCHHE CIJIaBa; | Ha3HAUCHUE CIUIABA;
C UCTIOJTb30BaHUEM C UCTIOJIb30BAHUEM C UCTIOJTb30BaHUEM C UCTIOJIb30BaHHEM
puOOPOB pHOOPOB puOOPOB IpUOOPOB
CaMOCTOSITEIIFHO CaMOCTOSATEIBHO CaMOCTOSATEIHHO CaMOCTOSITEIIHLHO
ONpEeNEAITh ONpeNIEHATh OTIPECIITh ONpeEATh
MEXaHUIECKUE MEXaHUIECKUE MEXaHUIECKUE MEXaHUIEeCKHe
CBOICTBa CBOMCTBA CBOMCTBa CBOMCTBA
MaTepHalloB; MaTepHaloB; MaTepHalioB; MaTEepHUaIOB;
MPOEKTUPOBATH MPOEKTUPOBATH MIPOEKTUPOBATh MPOEKTUPOBATH
TIPOIIECChI MIPOIIECCHI TIPOIIECChI TIPOIIECCHI
TEepPMHUUECKO, TEepMHUUECKO, TEepPMHUUECKO, TEpPMHUUECKOM,
XUMHUKO- XUMHUKO- XUMHUKO- XUMUKO-
TEPMUYECKOH U TEPMUYECKON U TEPMUYECKOH U TEPMUYECKOU U
JIPYTHX BUJIOB JIPYTHUX BUJIOB JIPYTHX BUJIOB JIPYTHX BUJIOB
YIIPOYHSIOIIEN YIIPOYHSIOIEN YIIPOYHSIOLIEN YIPOYHSIOLIEH
00paboTKHN 00paboTKH 00paboTKH 00paboTku
BJIAAETH OOyuaromuiics He OO0yuarommuiics OOyuaromumcs OO0yuarommuiics
BIIAZICCT WU B BIIAZICET B HETIOJTHOM JIOITYCKAIOTCSI CBOOOTHO
HEJ0CTaTOYHOMH o0BeMe U TIPOSBIIICT HE3HAYNTETHHBIC TIPUMEHSIET
CTEIICHU BJIAJICET: HEJIOCTaTOYHOCTh OIIOKH, MOJIyYCHHBIE
MPaKTHYECKUMU BIIAJICHUS HETOYHOCTH, HaBBIKH, B TIOJTHOM
HaBBIKAMH MPaKTHICCKUMU 3aTpyaHCHHUS, obwpeMe BiageeT
HCCIICTOBAHUS HaBBIKAMU YaCTUYHO BJIaJCEeT MIPAKTUICCKUMHU
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OIIK 6. CriocobeH npuHUMAaTh 00OCHOBAaHHBIE TEXHUYECKHE PELICHUsI B IPO(PEeCCHOHATBHON
eI TENHPHOCTH, BEIOUpaTh 3P eKTUBHBIE U 0€30IMacHBIE TEXHUIECKUE CPEIICTBA U TEXHOJIOTHH

Kputepuu onenuBanus

Jran
(ypoBeH
HEYAOBJIETBOPUTEJb | YAOBJIETBOPUTEIbH
b) XOpOo1IOo OTJIMYHO
HO o
MMPAKTUYCCKUMU HaBbIKaMU
HCCIIeT0OBAHUS
R CTOVKTVORL HaBBIKAMHU HCCIeI0BaHUs
PYKTYDEL, PYKTYDBI, WCCIIEZIOBaHUS CTPYKTYPBHI,
OTIpeIeTIeHHS oTIpe/ieTIeHHS
CTPYKTYPBHI, OTIPEIICIICHUS
OCHOBHBIX HX OCHOBHBIX MX
OTIpeICIICHUS OCHOBHBIX HX
MEXaHUYCCKUX MCEXaHUYCCKUX
. . OCHOBHBIX HX MEXaHUYECKUX
CBOUCTB, UCIIbITAHUA CBOMCTB, UCIIbITAHUA o
MEXaHUYCCKUX CBOHMCTB, UCIIBITAHUA
1 KOHTPOJIS Y KOHTPOJIS .
CBOHMCTB, UCITBITAHUSA " KOHTPOJIA
MaTepHaoB; MaTepHaloB;
1 KOHTPOJIS MaTepUaJoB;
odopmIteHUS odopmieHUs
. N MaTepHaioB; odopmIteHUS
KOHCTPYKTOPCKOIA, KOHCTPYKTOPCKO, N
. . odopmIteHUS KOHCTPYKTOPCKOH,
TEXHHUYCCKOU N TEXHHUYCCKOU N o o
N . KOHCTPYKTOPCKOIA, TEXHUYECKOU U
TEXHOJIOTHYECKOU TEXHOJIOTNYECCKOU o o
TEXHIYECKOU U TEXHOJIOTUIECKON
JIOKyMEHTALIUH; JIOKyMEHTALIHUH; .
TEXHOJIOTUIECKON JIOKYMEHTAIINN;
HaBBIKAMH BBIOODA HaBBIKAMH BEIOOpA
JIOKyMEHTAIIHH; HaBBIKAMH BEIOOpA
PpaIroHAIBHOTO PpaInoHAIBHOTO
HaBBIKAMH BEIOOpa palKuoOHAIBHOTO
MaTepuana u crocoda MaTepuana u
PpaIrMoOHAIBHOTO Marepuaia u

MONYYCHUS U
00paboTKHN
3aroTOBOK, UCXO/S U3
3alaHHBIX
9KCIUTyaTallMOHHBIX
TpeOOBaHMIA K
JIeTany, odecreurnBas
HaunOonee
OnarornpusiTHbIE
yCIIOBUS pabOTHI
MaTepuasoB B
IKCTUTYyaTHPYEMBIX
KOHCTPYKIIUAX;
MeToaMHu 00pabOTKH
pe3yabTaToB
U3MEpEeHui

croco0a MoTy4eHus
u 00paboTKH
3arOTOBOK, UCXOJIS
13 33JJaHHBIX
IKCIUTYaTaIlHOHHBIX
TpeOOBaHMIA K
JIerany, odecreunBas
Hauboee
OnaronpusTHBIE
yCIOBHUS pabOTHI
MaTepualoB B
AKCIUTYaTHPYyEMBIX
KOHCTPYKITHSIX;
METOAaMHU
00paboTKH
pe3yIbTaToOB
A3MEPEHUN

Marepuana u
croco0a NoJTy4eHHs
1 00paboTKH
3arOTOBOK, UCXOJIS
U3 33aHHBIX
9KCIUTyaTalllOHHBIX
TpeOOBaHMI K
JeTanu, o0eceunBas
HaunOonee
OJIarompUsATHBIC
YCIIOBUS paOOTHI
MaTepHajoB B
IKCIUTYyaTHPyEMBIX
KOHCTPYKIIHSX;
METOAaMHU
00paboTku
pe3yabpTaToB
A3MEPEHUN

croco0a moTy4YeHHus
1 00paboTKH
3arOTOBOK, UCXOMS
13 33/IaHHBIX
OKCIUTyaTallMOHHBIX
TpeOOBaHMIA K
JeTau, o0ecIieunBas
HanboJee
OnaromnpusTHbIE
YCIOBHSI paOOThI
MaTepHuasoB B
SKCILTYaTHPYEMBIX
KOHCTPYKIHSAX;
METOAaMHU
00paboTKH
pe3yIbTaToB
U3MEpEHUI

8.3.2. MeTtoanka onieHMBAHMS Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALNH

[TokazarensiMu  OLICHHMBAHUA KOMIIETECHIIMA HA JTane MPOMEXKYTOYHOU
aTTeCTAINH 0 JUCIUIUTHHE «MatepuaaoBeIeHHe» SBISIOTCS pPe3yJIbTaThl 00ydeHUs
MO JAUCIUILIUHE.

OHeHO‘IHbIﬁ JIUCT PE3yJabTaTOB oﬁyquI/m o ATMCIOUIIJINHE

YpoBeHb
Kon c(OpPMHPOBAHHOCTHU
KOMIIETEHIIN 3HaHug Ymenusa Hasriku pMUD
" KOMIICTCHITUH Ha
JTAHHOM dTare / OIleHKa
OIIK-6 OCHOBHBbIE I'PYIIIBI U NPUHAMATH MPaKTHYECKUMHU
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YpoBeHb

Kon
c(hOopMUPOBAHHOCTH
KOMITIETEHIIA 3HaHus Ymenus Hagbiku
u KOMIIETEHIIUU Ha
JTAHHOM 3Tare / OI[eHKa
KJIaCCBI COBPEMEHHBIX
MaTepHuasoB, UX
CBOKCTBA M 00JIaCTH
TIPHIMCHEHUS,
KOHCTPYKTOPCKYIO,
TEXHUYECKYIO U
HaBBIKAMH
TEXHOJIOTHYECKY IO
HCCIICIOBAHUS
JIOKYMEHTAIHIO JJIS
CTPYKTYDBI,
OCYIIECTBIICHUS TEXHHUYECKH
. oTpe/IeTICHUS
podheCCHOHATIBHON 000CHOBAHHBIC
OCHOBHBIX MX
JIeSTETTLHOCTH C PpETIICHHUS IO BEIOOPY
MEXaHHNYCCKUX
Y4ETOM HOPMATHBHBIX MaTepHaoB; .
CBOMCTB, MCIIBITAHHUS
MPABOBBIX AKTOB; MOJIb30BaThCS
o Y KOHTPOJIS
CTpPOEHHE TBEPIOTO CIIEIHATBHON
Tena, 1e()eKThI JINTEPATYPOH U I MaTepHaios,
; N paTypoH 1 JIp ohopmIiteHUs
KPHUCTAJUTHYECKON uHpoOpManuei B .
KOHCTPYKTOPCKOH,
CTPYKTYPBI M UX POJIb HMHXCHEPHO- .
. TEXHUUYECKOMN U
B ()OPMUPOBAHUH TEeXHUYECKOU .
N TEXHOJIOTHUCCKON
CBOMCTB MaTepHaioB; JIeATEeITbHOCTH;
JOKYMCHTAIUH,
OCHOBBI TEOPHHU 0 MApKHPOBKE
. HaBBIKAMH BBIOOPA
(ha30BbIX PABHOBECHH, Marepuaa
PaIMOHAIBHOTO

MO3BOJISIOLIEN
OTIpPENEeNATh U
M3MEHSTH (Pa3oBoe

AUDJIEKTPUKOB U

OIpeacIATh COCTAaB,
Ha3Ha4YCHUC CILIaBa,
C UCIIOJIb30BAHUEM

TEPMUYECKON U

Marepuana u
croco6a Mmory4eHust
U 00paboOTKH

COCTOSIHUE CUCTEMBI B mpubopoB
3aroTOBOK, HCXOJs
3aBUCHMOCTH OT CaMOCTOSTENILHO
13 33/1aHHBIX
BHEIITHAX NTApaMeTPOB; OTIPEIEIATh
o IKCILTYaTaI[HOHHBIX
OCHOBBI 3JIEKTPOHHOU MEXaHUIECKUE o
N TpeboBaHuil K
CTPYKTYPBI TBEPABIX CBOIiCTBa eTa
TeJI, TO3BOJISIOIIEH MaTepUaJIoB; ’
obecrnieunBast
OOBSCHUTH KOMITJIEKC MIPOEKTUPOBATH
Hanboee
IIEKTPUUECKUX MPOLIECCHI
o . GraronpusTHbIE
CBOMCTB METaJLIOB, TEPMHYECKOMH,
YCIIOBUS PabOTHI
MOJYIPOBOTHUKOB U XHMHKO-

MarepuaoB B

JKCIUTYaTUPYEMBIX
pa3pabaThIBaTh JOpYTUX BHIOB
. KOHCTPYKIUSIX;
METOBI YIPaBICHUS YIPOYHSIOIICH
METOIaMH
MU, 00paboTku
00paboTKu
CHOCOOBI MOTyYEHHUS
pe3yIbTaTOB
HAHOKPUCTAITHYECKUX 9
HU3MepeHuit
, aMOp(HBIX U
KOMITO3UIITMOHHBIX
CTPYKTYp - Haubosee
HEePCIEKTUBHBIX
COBPEMEHHBIX
MaTepHalioB

Onenka 1o JUCHHILTUHE (cpenHee apudMeTndeckoe)

Onenka 1O JUCHMIUIMHE 3aBUCUT OT YPOBHS  CPOPMUPOBAHHOCTH
KOMITIETCHIIUM, 3aKpEeIJICHHBIX 32 JUCIHUIUIMHON WM TPEACTaBISIeT COOOW cpeaHee
apu(PMETUIECKOE OT BBHICTABIEHHBIX OIEHOK IO OTJCIBHBIM pe3yibTaTaM OOy4YeHHs
(3HaHMS, YMEHUS, HABBIKH).
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OreHKa «3a4TEHO0Y» BBICTABJISETCS, €CIIU CpeaHee apru(PpMETHUICCKOS HAXOIUTCS
B uHTepBajie oT 2,4 no 5,0. OueHka «HE 3a4T€HO» BBICTABIISIETCSA, €CIIM CpEIHEe
apudmMeTnyeckoe HaxoauTcst B unTepBaie ot 0 1o 2,4.

[TpomexxyTounas arrectanusi oO0ydarommxcs B ¢GopMme 3a4eT MPOBOJUTCS IO
pe3yJbTaraM BBIMOJHEHUS BCEX BHJOB Y4eOHOW paboOThl, NPEeayCMOTPEHHBIX
Y4EOHBIM TIJIAHOM IO AUCHUIUTMHE «OCHOBBI MPOEKTHON JEATEIbHOCTHY, MPU ITOM
YUYUTBIBAIOTCS PE3YJIbTAThl TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH B TEUCHUE CEMECTpa.
OneHka CTENeHW JOCTHKEHUS OOy4alolUMUCS IUIAHUPYEMbIX pPe3yJIbTaToOB
oOy4eHMs] 1O AMCHMIUIMHE MPOBOJIUTCS MpernojaBareieM, BEAYIIUM 3aHITHUS T10
JUCLUIUIMHE METOJIOM 3KCIIEPTHOM OLEHKHU. [Io uToram npoMe:KyTouHOU aTrrecTanuu
10 JUCLIUIUIMHE BBICTABIISIETCS OLIEHKA «3a4T€HO», HIIH «HE 3aU4TCHOM.

MIxana
OLICHUBAHUA

Onucanue

BoinonHens! Bce BUAbl y4eOHOUM paboThI, IPEeIyCMOTPEHHbIE YUEOHBIM IJIAHOM.
CTyneHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHH, HABBIKOB IIPUBECHHBIM B
TabMuuax IMoKasarenei, omepupyeT NpPUOOPETEHHBIMH 3HAHUSIMH, YMEHHIMH,
3auTeHo HaBBIKaMH, [IPUMEHSET UX B CUTYalUsAX MOBBIIICHHON CII0KHOCTU. [Ipu 3TOM MOryT
ObITh JOMYIIEHbl HE3HAYUTENIbHbIE OLIMOKH, HETOYHOCTH, 3aTPYJHEHUS Npu
AQHAIUTUYECKUX  ONepalusaX, IEepeHoce 3HAHWM M YMEHUMM Ha  HOBBIC,
HECTaHJAPTHBIC CUTYyAaIUH.

He Bemonnen oguH win Oojee BHIOB y4yeOHOW pabOThI, MPEeTyCMOTPEHHBIX
yueOHbIM TIaHoM. CTYyIEHT JeMOHCTPHPYET HEMOJHOE COOTBETCTBHE 3HaHUM,
YMEHUH, HABBIKOB MO J3TamaMm (ypoBHsM) C(HOPMHUPOBAHHOCTH KOMIICTCHIIHH,
JIOIYCKAIOTCSl 3HAYUTEIbHbIE OIIMOKHM, MPOSIBISAETCS OTCYTCTBHE 3HAHWUN, YMEHU,
HaBBIKOB TI0 Ps/Iy MTOKa3aTeJeH, CTyICHT UCTIBITHIBAET 3HAYUTEIBHBIC 3aTPyIHEHHUS
Ipu ONICPpUPOBAHUHU 3HAHUAMU U YMCHHUAMU IIPU UX MICPECHOCC HAa HOBBIC CUTYyallHU.

He 3aureno

9. DuaekTpoHHasi HHPOPMALMOHHO-00pa3oBaTeIbHAs cpeaa

Kaxxnpiii 00yuaromuiicss B TeYCHHE BCETO Meproia 00yueHHsI 00ecIeunBacTCs
WHUBUyaIbHBIM HEOTPAaHUYCHHBIM JIOCTYIIOM K SJEKTPOHHOU HH(OpMaAIMOHHO-
oOpazoBarenpHOW cpene YeOokcapckoro wuHcTUTyTa ((prmana) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCHUTETA U3 JIOOOW TOYKH, B KOTOPOW MMEETCS JOCTYN K
WH(OPMAITMOHHO-TEICKOMMYHUKAIMOHHON cetn  «MHTepHeT» (mamee — ceTh
«HTEepHeT»), Kak Ha TeppuTropuM (uinmana, Tak W BHE e€e. OJIEKTPOHHas
nH(OpPMaITMOHHO-00pa3oBaTeabHas Cpella — COBOKYMHOCTh WH(OPMAITMOHHBIX W
TEJICKOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHHA, COOTBETCTBYIONIUX  TEXHOJOTHYECCKUX
CpelCTB, 00€CTIeUNBAIOIINX OCBOCHHE 00YUaIOIMMHUCS 00pa30BaTeNIbHbIX MPOTPaMM
B MOJHOM 00BbEME HE3aBUCHUMO OT MECTa HAXOXKJIECHUS O0ydarolmuxcs DJIEKTpOHHas
nH(popMaIIMOHHO-00pa3oBaTelibHas cpefa o0ecleurnBaeT: a) JOCTyNl K Y4YCOHBIM
iaHaM, pabodyuM MporpaMMaM JIUCUHUIUIUH (MOJyJei), MpaKTUK, SJIECKTPOHHBIM
y4eOHBIM U3JIaHUSAM M DJIEKTPOHHBIM 00pa30BaTENbHBIM pecypcaM, yKa3aHHBIM B
pabounx mporpaMMax JUCHUIUIMH (MOAyJliel), mpakTuk; ©0) dopmupoBanue
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3JIEKTPOHHOTO NOPTHOINO 00yYarolerocs, B TOM YHUCIIE COXPAHEHUE €ro paboT u
OLIGHOK 3a 3TH paboThl; B) (¢uKcaluuio xoaa o00pa30BaTEIBLHOrO IMpoLecca,
pE3yNbTaTOB IMPOMEKYTOUYHOM AaTTECTAllMM W PE3YyJbTaTOB OCBOEHHS IMPOrPamMMBbI
OakanaBpuara; I') MPOBEACHUE Y4YEOHBIX 3aHATHI, MPOLENYp OLEHKHU pPE3yJbTaTOB
oOy4eHHMsl, peanu3alusi KOTOPBIX MPEAYyCMOTpPEHa € MPUMEHEHHEM 3IIEKTPOHHOTO
OoOy4eHHMsI, JUCTAHIMOHHBIX OOpPA30BATENbHBIX TEXHOJIOTHM; [1) B3aUMOJACHCTBUE
MEXIY Y4YaCTHUKaMH 0Opa30oBaTeIbHOTO Mpollecca, B TOM YHUCJIE CHUHXPOHHOE U
(WM)  acCMHXpPOHHOE  B3aMMOJIEMCTBUS  mocpenctBoM  cetu  «MHTepHEeT».
OYHKIIMOHUPOBAHUE  AJIEKTPOHHOM  MHGPOPMAIIMOHHO-00Pa30BaTEIbHON  Ccpeibl
oOecreynBaeTcs COOTBETCTBYIOIIUMHU CpelICTBAMHU UH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWM W  KBanudukamueidn  paOOTHUKOB, €€
UCIIOJIB3YIOUIMX M nojaepkuBaronux.  DyHKIMOHMpPOBAHWE  BJIEKTPOHHOMU
UH(POPMAIIMOHHO-00Pa30BaTEIbHON  CPEIbl  COOTBETCTBYET  3aKOHOJATEIbCTBY
Poccuiickoit deneparuu. OcaoBHbIMU cocTaBisommmu DMOC dunmana sBasroTCS:
a) CauT UHCTUTYTA B CeTH WHurepHer, PaCITOIO0KEHHBIN o
aapecy www.polytech?1.ru, https://chebpolytech.ru/ xoTtopsiii ~ obecneunBaer: -
JoCcTyll oOydarommxcss K y4eOHbIM IUIaHaMm, padouyuMM IporpammaM AMCLUIUIMH,
NPaKTUK, K HW3JaHUSIM DJEKTPOHHBIX OWONMOTEYHBIX CHUCTEM, BJIEKTPOHHBIM
MH(OPMAIIMOHHBIM M 00pa3oBaTENbHBIM pecypcaM, YKa3aHHbIX B padodmx
nporpammax (pasnensl caidta «CBeneHus o0 oOpa3oBaTeNbHOM OpraHU3alUun); -
uHQopMHUpOBaHHE OOydYarommxcsi 000 BCeX H3MEHEHHUsX Y4eOHOro mpolecca
(HOBOCTHAs JIEHTa caifTa, JICHTa aHOHCOB); - B3aUMOJICHCTBUE MEX]y y4aCTHUKaAMHU
o0Opa3oBaTeIbHOro mnpoiiecca (mojapasziensl caiita «3aaarh BOMPOC AUPEKTOPY»); O)
ouLMambHBIE 3JIEKTPOHHBIE ajapeca MOAPA3JEICHUA U COTPYAHUKOB HMHCTUTYTa C
SAnnexkc-nomeHom (@polytech21.ru (CIMCOK KOHTAKTHBIX JIAHHBIX IOApa3ACIICHUI
dunmana pasMmericH Ha oduIHaIbHOM caiite ®Punuana B paszjaene «KOHTaKThI»,
CIUCKA KOHTAKTHBIX OQUIIMATBHBIX OSJEKTPOHHBIX JIAaHHBIX IIperojiaBaTesnei
pa3MmenieHsl B mnoapazjaenax «Kadeaps») oOecrneunBaroT B3aUMOJACUCTBUE MEXKITY
y4acCTHHKaMu 0Opa30BaTeIbHOrO MpoLEcca; B) JWYHBbIM KaOWHET oOydarouierocs
(moptdoinno) (BxoA B JIMUHBIA KaOUHET pa3MelleH Ha oduimanbHoM caiite Ounana
B pasgene  «CTymeHTy»  mojapazjieiie  «DIeKTpoHHas  MHGPOPMAIMOHHO-
oOpa3oBareibHasi Cpefa») BKIIOYAET B ceOsi MmopThOIMO CTYAEHTa, 3JIEKTPOHHbIE
BEJIOMOCTH, PpEUTHUHI CTYJEHTOB M  oOecleyuBaeT: - (UKCAMIO  XOJa
o0pa30BaTeIbHOTO TPOIECcCa, Pe3yJbTaTOB MNPOMEKYTOYHOM arTecTallud U
pe3yIbTaTOB OCBOCHHUS 00pa30BaTENIbHBIX MPOTPaMM 00YyUaIOITUMUCS,

- (hopmupoBaHHE 3IEKTPOHHOTO MOPT(HOIMO 00yUaIOIIErocsi, B TOM YHCIE C
COXpaHeHHe paboT oO0ydarouierocsi, pelueH3uid U OIEHOK Ha 3TU padoThl, T)
AJICKTPOHHBIE OMOIMOTEKH, BKIIOUYAIONINE DJICKTPOHHBIC KATaJIOTH, MIOJTHOTEKCTOBBIC
JOKYMEHTBI M OOCCIEUYHMBAIONIUE JOCTYI K Y4eOHO-METOAMYECKHUM MaTepHhaliaM,
BBIITYCKHBIM KBaTU(UKAITMOHHBIM padoTtaM W T.1.. YeOOKcapcKOro HWHCTUTYTa
(bummana) - «UPBUC» 1) »saekrpoHHo-OmOMMoreunbie cucteMbl (DBC),
BKJTFOUAIOIINE AJICKTPOHHBIN KaTajor M TOJHOTEKCTOBBIC NOKyMeHTHI: - «JIAHbY -
www.e.lanbook.com - OOpa3oBarenbhHas 1iargopma FOpaiiT -https://urait.ru e)
wiatrgpopma mudpoBoro obpazoBanusi I[lomurtexa -https:/lms.mospolytech.ru/ x)
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cuctemMa «AHTHIUIarMaT» -https://www.antiplagiat.ru/ 3) cuctema 3JIEKTPOHHOTO
nokymeHtoobopora DIRECTUM Standard — oOecneunBaeT AOKYMEHTOOOOPOT
Mexay @Pummanom u YuHuepcureroM; M) cucrema «1C VYmnpaenenune BY3om
OnekTpoHHbld  AekaHaT»  (MOCKOBCKHM  TOJUTEXHUYECKUM  YHUBEPCHUTET)
oOecrnieurBaeT (ukcanuioo xoja 00pa3oBaTEIBLHOIO MpOIecca, Pe3yJbTaToB
MPOMEKYTOUHOM aTTECTAllUM U PE3YJIbTaTOB OCBOCHUS 00pa30BaTENIbHBIX MPOTrpaMMm
00y4YaromuMuCs; K) cucreMa «POLYTECH systemsy o0ecrieynBaeT
WH(OPMAIIMOHHOE,  JOKYMEHTAJIbHOE  aBTOMATU3UPOBAHHOE  COINPOBOXKJIECHUE
oOpa3oBaTelpbHOrO  mpolecca; Ji) cucteMa «AOUTYpUEHT»  oOecreyuBaeT
JOKYMEHTAJIbHOE  aBTOMATU3UPOBAHHOE  COIMPOBOXKIEHUE PpaldOThl  MPUEMHOMN
KOMUCCHHU.

10. IlepeyeHb OCHOBHOW M [ONMOJHUTEJBHOUM Y4YeOHOM JHUTEpPaTyphl,
HeO00XO0AMMOM IJ11 OCBOCHMS TUCIHUIIIUHBI

OcHOBHas JIUTEpPaTYpa

1. MarepuanoBeaenue B MammHocTpoeHun. B 2 4. Yacte 1 : yueOHUK 18
By30B/ A. M. Anackun, lO. E. Cenos, A. K. Oneruna, B. H. KnumoB. — 2-e wusn.,

uctp. u gon. — Mocksa : WznarensctBo FOpaiit, 2022. — 258 c. — (Bricuee
oOpazoBanue). — ISBN 978-5-534-00039-9. — Tekcr : DJEKTPOHHBIA //
OO0pazoBatenbHast matgopma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/491938 .
2. MarepuanoBeneHre B MAlIMHOCTpOCHHH B 2 4. YacTh 2. : y4yeOHUK IS
By30B / A. M. Anackus, lO. E. CenoB, A. K. Oneruna, B. H. Kimmmos. — 2-¢ wu3n.,

ucnp. u jgon. — Mocksa : UznarensctBo Opaiit, 2022. — 291 c. — (Bricuuee
oOpazoBanue). — ISBN 978-5-534-00041-2. — TekcT : DJIEKTPOHHBIA //
O6pa3zoBarenbHas matdopma Opaiit [caiit]. —

URL: https://urait.ru/bcode/491939 .

3. MarepuanoBeneHre B MalIMHOCTpOeHUH B 2 4. Yacth 2. : y4eOHHK Jyis
By30B/ A. M. Anackun, lO. E. Cenos, A. K. Oneruna, B. H. KnumoB. — 2-e wusn.,
uctp. u gon. — MockBa : WznarensctBo FOpaiit, 2023. — 291 c. — (Bricuee
oOpazoBanue). — ISBN 978-5-534-00041-2. — Tekct : DJIEKTPOHHBIA //
Oo6pa3zoBarenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514008

JlononHuTENbHASA TUTEPATYPA

1. BorogyxoB, C. U. Kypc marepuanoBeineHuss B BONPOCAX U OTBETAX :
yaeoHnoe mocooue / C. U. boromyxos, E. C. Ko3uk, E. B. CBunenko. — 5-¢ usn.,
ucrp., nor. — Mocksa : Mammuoctpoenue, 2018. — 352 ¢. — ISBN 978-5-907104-

02-0. — Tekct : 2nexkTpoHHbIN // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAs cUCTEMA. —
URL: https://e.lanbook.com/book/151070. — Pexum poctyma: s aBTOPHU3.
II0JIb30BAaTEIIEH.

2. Tapmmmn, A.II. Marepuanosenenue B 3 1. Tom 3. TexHomorus
KOHCTPYKIIMOHHBIX MaTepUaioB: aOpa3uBHbIE MHCTPYMEHTHI : YUYEOHHUK /JIs1 BY30B /
A.IL I'apuna, C. M. ®@enoroBa. — 2-¢ wu3A., ucOp. U jgon. — Mocksa :
NznarensctBo HOpaiit, 2023. — 385 c. — (Bricuiee o6pazoanue). — ISBN 978-5-
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https://www.antiplagiat.ru/

534-02125-7. — Texkct : anextpoHHbI // OOpa3oBarenbHas miaatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/513150

Ilepuonnka
1. Hedrerazosas MPOMBIIUIEHHOCTD : OTpacieBoOu KypHalL.

https://nprom.online. - T€KCT : 37E€KTPOHHBIN.
2. bypenue u HepTh : HAYYHO-TEXHUYECKUU PELEH3UPYEMBIA KypHa.
https://burneft.ru/ethics. - TekcT : 3MEKTPOHHBIN.
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11. IpodeccuonanbHble 0a3bl JaHHBIX U HH()POPMAIUOHHO-CIIPABOYHBIE

CHUCTEMBI

Accoumanus nHxeHepHoro odpasosanusi Poccun
http://www.ac-raee.ru/

CoBepiIeHCTBOBaHHE  00pa3oBaHUs U
WHXKCHEPHOW JIEATEJIBHOCTH BO BCEX WX
MPOABJICHUAX, OTHOCAIINXCSA K y‘IC6HOMy,
HAy4YHOMY u TEXHOJIOTHYECKOMY
HaIlpaBJICHUAM, BKJIrO4asd IMPOLCCChI
IpernoaBaHus, KOHCYJIbTHPOBAHUS,
UCCIICIOBaHMs, pPa3pabOTKU HMHKEHEPHBIX
pelleHuid, BKITIoYas HeTera3oByro oTpacib,
Tpanchepa TEXHOJIOTHA, OKa3aHUs
IIUPOKOTO  CIEKTpa  00pa30BaTeIbHBIX
yCIyT, obecrieueHus cBsI3ei c
00IIIECTBEHHOCTHIO, POU3BOJICTBOM,
HAayKOH M MHTETpaluu B MEXIAYHApOIHOE
Hay4HO-00pa30BaTeIbHOE TPOCTPAHCTBO.
CBOOOTHBIN TOCTYI

Caiit ArenrcrtBa HedTerasoBoil wuHpopMauu
http://www.angi.ru/

Caiit AreHrtcTBa HedTerazoBoi
nnpopmannn  ANGILRu  npencrasisier
co0Oi  cHeuMaJM3UpOBaHHBIA  TOpTa,
MH(OPMUPYIOIIHN OTpaCJIEBYIO
OOIIIECTBEHHOCTb O JKU3HU  TOIUIMBHO-
9HEepreTudeckoro komriekca Poccun. 3mech
MOKHO O3HAKOMHUTbCS C TEHAEpaMHU U
BAaKaHCHSIMA ~ HEQTSIHBIX, Ta30BBIX W
HedTerazocepBUCHbIX Kommanuil. Co3naHa
KpynHasi 0a3za JaHHBIX 10 MPEIIPUSTHIM
orpaciau. YTo0 MATH B HOTY CO BPEMEHEM,
OTKPBIT u pa3BuBaeTCs paszznen
"BungeonoBocTu", co3aH KaHal
"Hedrerazosoe Buneo" Ha YouTube.
CBOOOAHBIN TOCTYI

Bonbimas sHumknonenus HeTu u raza
https://www.ngpedia.ru/index.html

OHikIoneaus cogepxkut 630295 crareit u3

pasHbIX o0lacTeil HAyKM U TEXHHUKH.
TexcTtoBoii  0a3oM 119  COCTaBIIEHHUS
DHITUKJIOIEINN crajia AIIEKTPOHHAS

ounbnmotexa «Hedtp-1"azy.

[TpodeccuonanpHas 6a3a NaHHBIX U
WHGOPMAITMOHHO-CIIPABOYHBIE CHCTEMBI

WNudopmanus o mpaBe COOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

Cnpasounas npasosas cuctema (CIIC)
«KoncynprantlInrocy»
http://www.consultant.ru/

3axoH01aTeIbCTBO P® KOAEKCHI U 3aKOHBI
B TMOCJEAHEW penakiuu. Y A0O0HBIM MOUCK
3aKOHOB KOJEKCOB TIPUKA30B M JIPYTHX
JIOKYMEHTOB. ExenneBHbIC 0030pbl
3akoHOB. KoHcynpTamuu mo Oyxydery u
HAJIOT000JI0KEHHIO.

DJICKTPOHHBIN IEPUOTUUCCKUIN CIIPABOYHHK
«Cucrema TAPAHT»
https://www.garant.ru/

3aKOHO/IaTEIbCTBO - 3aKOHBI U KOIEKCHI
Poccuiickoii @enepanun. [loaHble TEKCThI
JIOKYMEHTOB B TIOCJIEOHEH pedaKlUH.
AHAIUTUYECKHE npodecCHOHATTbHBIE
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[TpodeccnonanpHas 6a3a NaHHBIX U
HUH(OPMAIMOHHO-CIIPABOYHBIE CHCTEMBI

WNudopmanus o mpaBe COOCTBEHHOCTH
(pEKBU3HUTHI IOTOBOPA)

MAaTEepUAJIBI.

YHuBepcuterckas HHGOpPMaIMOHHAS CUCTEMA
POCCUH
https://uisrussia.msu.ru/

Tematuueckas 3JeKTpOHHas OMOIHOTEKA U
0aza I TPUKIATHBIX KCCIEIOBAaHUN B

obmactu HKOHOMUKH, yTIpaBJIeHUS,
COLIMOJIOTHH, JIMHTBUCTHKH, (uiocodun,
¢unonorum, MEKTyHApPOIHBIX

OTHOIIEHUH, IIpaBa. CBOOOAHBIN TOCTYII

Hay4Has dJIeKTpoHHas 6ubmmoreka Elibrary
http://elibrary.ru/

Hayunas AIEKTPOHHAS o6ubanoTeka
eLIBRARY.RU - 5310 KpynHeHmui
POCCUNCKUN nH(GOPMaIMOHHO-
AQHAJTUTHYECKUI TOpTan B 00JacTH HAayKH,
TEXHOJIOTUHM, MEIULMHBI U 00pa3oBaHMA,
coJiepKaluil pedeparbl U NOJHBIE TEKCTHI
Oonee 26 MIH Hay4yHBIX CTated U
nyOauKanuii, B TOM 4HCIE 3JIEKTPOHHbIE
Bepcun Oosiee 5600 poccHHCKHX HAy4YHO-
TEXHUYECKUX JKYpHAJOB, U3 KOTOPBIX
6onee 4800 KypHAIOB B OTKPHITOM
JIOCTYTI€ CBOOOIHBIN AOCTYTI

caiit HuctuTyTa HayyHOU HH(OpPMALIUK TTO
oOmiecTBeHHbIM Haykam PAH.
http://www.inion.ru

bubnuorpadpuyeckue 0asbl JAHHBIX
MHMUOH PAH 1o couuansHbIM U
TYMaHUTapHBIM HayKaMm BEIYyTCS C Hayaia
1980-x romoB. OOmmuiE 00BEM MAacCHBOB
COCTaBJISIET Oonee 3 MJIH.
500 TbIc. 3anucen (naHHBIE Ha
1 suBaps 2012 r.). Exxeronmusiii
npupocT — okoJo 100 TeIC. 3anuceil.

B 0a3bl JTAHHBIX BKITFOYAIOTCS
AHHOTUPOBAHHBIC ONMCAHUS KHUT U CTaTeh
U3 KypHAIOB U cOOpHUKOB Ha 140 s3bIKax,
nocTynuBImmx B DyHJIaMEHTAIBHYIO
oubnmorexy MHUOH PAH.

Onucanus ctateld U KHAT B 0a3ax JaHHBIX
cHaOkeHbl ~ MmUGPOM  XpaHeHHs U
CCBUIKaMHU Ha TIOJHBIC TEKCTHI HCTOYHHUKOB
u3 HayuHoil 57eKTpoHHOM OUOIHOTEKH.

®enepanbHbii nopran «Poccuniickoe
oOpa3oBaHue» [IIEKTPOHHBIN
pecypc] — http://www.edu.ru

@enepanpHbiii  nopran  «Poccuiickoe
o0pa3oBaHNe» — YHUKAJbHBI WHTEPHET-
pecypc B cepe 00pa3oBaHUs U HAYKH.
EsxenneBHO nyOnuKyeT camble
aKTyaJbHbIE HOBOCTH, AHOHCHI COOBITHH,
MH(POPMALIMOHHBIE MaTepHabl JUIst
HIMPOKOTO Kpyra YUTATENIEH.
ExeHenenbHO Ha TOpTajie pa3MeEIlaroTCs
OKCKJIFO3UBHBIC MaTepHaibl, WHTEPBHIO C
BEAYIIMMH CIIEIMATNCTaMH — MeIaroraMu,
NICHXOJIOTAMH, YYCHBIMH, PETOPTaXU U
aQHAJTUTUYECKUE CTaThU.

Yurarenn MOy YaroT JOCTYTI K
HOPMAaTUBHO-NIPaBOBOM  0asze  cdepbl
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[TpodeccnonanpHas 6a3a NaHHBIX U
HUH(OPMAIMOHHO-CIIPABOYHBIE CHCTEMBI

WNudopmanus o mpaBe COOCTBEHHOCTH
(pEKBU3HUTHI IOTOBOPA)

0o0pa3oBaHusi, OHM MOTYT TIOJBH30BATHCS
caMbIMU pa3INYHBIMU MOJIE3HBIMU
CepBUCAaMU — TaKUMH, KakK OHJIAlH-
TECTUPOBAHUE, OIPOCHI IO aKTyaJbHBIM
TEMaM M T.J.

®enepasbHbII MOpTAT «IKOHOMUKA.
Cormonorusi. MeHeDKMEHTY
https://ig.hse.ru/management

NudopmarnmonHoe obecrieueHne
oOpa3zoBaTtenpHOrO coobmecTBa Poccun
Y4eOHBIMH " METOAMYCCKUMH

MaTepHalaMH 10 00pa30BaHUIO B 00JACTH
HKOHOMHKH, COLMOJIOTUH U MEHEJDKMEHTA.

Otpacab
. Opranu3aumoHH P
Ha3Banue CokpaméHn (obaacTh -
o-npaBoBas Oduunanbublii caiit
OpraHu3anumn oe Ha3BaHHWe bopma AeITeJIbHOCT
Y W)
. Oo6mepoccuiicka
Ob6mmepoccuiickoe Hep a
OTpaciIeBOE O )1061;%, http://www.orngp.ru/o-
00beIUHEHHE OOOP HI'II }’Ila f T;e}flfspf;g;l( nas/documenti-ooor-
% % ngp/
HETSIHOM U Ta30BOM HekoMMepyeckas | & Hedri i rasa gp
MPOMBIIICHHOCTH
OpTaHu3aIHsI
Hanmonansu
Hanuonanwhas as Jl0Gbrua,
Accomuanus Accormarms YacrHasg nepepaboTka, https://nangs.org/
HedTerazoBoro COOCTBEHHOCTh | TPaHCIOPTHPOBK about/why
cepBrica He(TerasoBo a He(TH ¥ rasa
T'O cepBHCca
O6mepoccuiicka
Co103 Z! JHoObr4a,
HETOCy/IapCTBEHH
He(TeNPOMBIILIEHHHA CHII yAap nepepadorka, hitp://www.sngpr.ru/
as TPAHCHOPTHPOBK
KOB
HeKoMMepueckas | @ Hebmmrasa
OpTraHM3aIHS
12. IlporpammuHoe oOecneueHue  (JIMIEH3MOHHOE M CBOOOJHO
pacnpocTpaHsieMoe), HCIOJIb3yeMoOe TPH OCYIIeCTBJIEHUH 00pa30BaTeJIbHOIO
npoiecca
WNudopmanus o npase
AyiTopus [Tporpammuoe cOOCTBEHHOCTHU (PEKBH3UTHI
Y P obecrnievyeHue JIOTOBOpa, HOMED JTHIICH3UH
U T.J.)
No 1016 VYueOnas ayautopus st noroBop NeJI03 ot 30.05.2012)

[MPOBCACHUA y‘-Ie6HBIX 3aHATHH BceX

. C  JIOTCOTJAIICHUSAMU  OT
BHJIOB, npenycmorpennsix| W indows 7 OLPNLAcdme 20.04.14 B 01.09.16
[IPOrpaMMOit OakanaBpuaTa/

(6eccpouHast TUIIEH3US)

crenuanurera/ MarucTparypsl, -
oCHameHHas  ofopyloBannmeM  n|iaspersky EndpointHomep  munensun  2B1E-
TeXHUYECKUMH CPEICTBAMHU 00ydeHus,|Security Crangaptabiif|211224-064549-2-19382
coctaB  KOTOpbIX omnpenensercs BlEducational Renewal 2|CyOnuiieH3MOHHBIH — JOTOBOP
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Wudopmanus o npase

Ay THTOpHS [Iporpammuoe CcOOCTBEHHOCTH (PEKBH3UTHI
Y P o0ecrieyeHne JIOTOBOpA, HOMED JTHIICH3UH
U T.J.)

Ne821 832.223.3K/21 ot
24.12.2021 no 31.12.2023

CBoOoniHOE
pacrpocTpaHsieMoe
nporpaMMHOe  oOecrieueHue
(OeccpouHast TUIICH3US)

roma. Band S: 150-249

Google Chrome

CBOOOJTHO pacHpOCTpaHIEMOE
Gimp IporpaMMHOe  oOecrieueHue
(6eccpouHast TUTICH3MS)

Microsoft Office Standard
pabo4ynx  TporpamMmax  JHCIUTLIINH

(Moyeii) 2007(Microsoft HOMEp JIMLEH3UHN-42661846 ot

Kabuner xumnn, MaTepuagoBeACHUS U DreamSpark Premium(30.08.2007) ¢

HKCIUTYyaTal[MOHHBIX MaTEepUAJIOB Electronic Software|morncormnamenusamu oT
Delivery 29.04.14 u 01.09.16
Academic(Microsoft Open|(Oeccpodnast TUIICH3US)
License

CcBOOOJTHO pacHpOCTpaHIEMOE
Pascal ABC IporpaMMHOe  oOecreueHue
(6eccpouHast TUTICH3MS)

Ne 1126 ITomerenue IUIA

CaMOCTOSITEIIbHOM paboTsI i .
00GyHaoImMXCs Security  CrannapTHbIN

Educational Renewal 2
roma. Band S: 150-249

Homep nuunensun 2BIE-
211224-064549-2-19382
CyOnuieH3nOHHBIN JI0TOBOP
Ne821 832.223.3K/21 ot
24.12.2021 g0 31.12.2023
JIOTOBOP NoJ103 oT
30.05.2012) v
JIOTICOTJIAIIEHUSIMU oT

29.04.14 1 01.09.16
(6eccpounast TUIICH3US)

Kaspersky Endpoint

Windows 7
OLPNLAcdmc

¢BOOOIHO
pacrpocTpaHsieMoe
porpaMMHOE  OOecIieueHue
(6eccpounast TUTIEH3M)

AdobeReader

Horosop Ne
lapant 735 480.2233K/20 oT
15.12.2020

cBOOOIHO
pacrpocTpaHsieMoe
IporpaMMHOe oOecredeHne
(6eccpouHast TUIICH3U)

Yandex Gpay3zep

Microsoft Office | Homep nuneH3UN-42661846
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Wudopmanus o npase

[Iporpammuoe CcOOCTBEHHOCTH (PEKBH3UTHI
Aynauropus
obOecIeueHme JIOTOBOpA, HOMED JTHIICH3UH
U T.J.)
Standard 2007(Microsoft
DreamSpark  Premium | ot 30.08.2007) c
Electronic Software | momcorianeHusIMu oT
Delivery 29.04.14 u 01.09.16
Academic(Microsoft (6eccpounast IUIICH3U)
Open License
CBOOOIHO
Zoom pacmpocTpaHsiemMoe
porpaMMHOe oOecTedeHne
(6eccpounast TUIIEH3M)
OTEYECTBEHHOE ¢BOOOIHO
AIMP pacnpocTpaHseMoe

porpaMMHOE  OOecIieueHue
(6eccpounast TUIICH3US)

13. MaTrepuajibHO-TEXHHYECKOE O0ecniedeHue U CIIUIIIMHBI

Tun u HoMep noMenieHus

[TepeueHb OCHOBHOTO 00OPYIOBaHUS M TEXHUUYECKUX CPEICTB
00yueHus

YyeOnas ayTUTOpUS TUTS
MPOBEJICHUS YUYCOHBIX 3aHATHHA
BCEX BHJOB, MPEIyCMOTPEHHBIX
porpamMmoit OakanaBpuata/
CHeNranuTeTa/  MarucTpaTyphl,
OCHAIIIEHHas 00O0pYyJOBaHHEM U

O6opynoBaHue: KOMIDICKT MeOeH JIsl y9eOHOTO mporiecca;

TEXHUYECKUMU CpelCcTBaMU

JIOCKa yueOHasi; CTeH/IbI
00y4eHHusi,  COCTaB  KOTOPBIX

TexHUYECKUE cpelcTBa OOydYeHHS: KOMITBIOTEPHAs TEXHHKA,
onpezensercs B pabouux .

MyJbTHMEIMIWHOE  0o0OpymoBaHue  (MPOEKTOp,  JKpaH);
nporpaMmMax JVCTIUTUTAH

. KOMILIEKT JJAOOpaTOPHOTO 00OPYOBaHUS 110 TUCIHILIHHE

(Mopyneit)
Kaounet XHAMUH,
MaTepuaIoBeICHUS "
IKCIUTYyaTaI[HOHHBIX MaTePHUAIIOB
Ne 1016  (YeOokcapswl, yiI.
K.Mapkca, 1.60)
[Tomemenue s | O60opyoBaHKe: KOMIUIEKT MeOenu 1Jsl y4eOHOTO Ipolecca;
CaMOCTOSITEIIbHOU pabotsl | TexHudyeckue cpeacTtBa OOy4YEeHUs: KOMIBIOTEPHAs TEXHHMKA C
o0yyaromuxcs BO3MOXXHOCTBIO TMOAKIIOUCHUs K cetu «MHTepHEeT» WU

No 1126 (r. Yebokcapsl, yiI.
K.Mapkca. 60)

o0ecrieyeHneM JOCTyNna B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpasoBaTenbHyI0 cpeny Punmnana

14. MeToanueckue
JTUCHHUILIHHBI

yKa3aHusl AJsi  00ydJawlmerocss 1o OCBOEHHIO

Memoouueckue ykazanus 011 3aHAMUIL 1eKYUOHHO20 MUna
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B Xxome NeKUMOHHBIX 3aHATHA oOOydaromemMycs HEOOXOAMMO BECTH
KOHCIIEKTUPOBaHUE Yy4yeOHOro Marepuaia, oOpamaTh BHUMaHHE Ha KaTeropuw,
(OpMYIMPOBKH, PACKPBIBAIOIIME COJIEP)KAHUE TE€X WJIM MHBIX SIBICHHUI U IPOLECCOB,
HAy4YHbIE BBIBOJIBI U MPAKTUYECKUE PEKOMEHALIMH.

Heobxoaumo 3amaBaTh NPENOJABATENI0 YTOUHSIOIIME BOMPOCHI C LEJBIO
VSCHEHUSI TEOPETUYECKUX  TMOJIOKEHUHM, pa3pelieHHs] CIOPHBIX  CUTYallHil.
[lenecoobpa3Ho gopabaTbiBaTh CBOM  KOHCHEKT JIGKIIUM, JieJlas B HEM
COOTBETCTBYIOIIMUE 3alMCH W3 OCHOBHOM M JIONOJHUTEIBHOM JUTEPATYpHI,
PEKOMEHJIOBAaHHOM TMpernojiaBaresieM M MNPeyCMOTPEHHON ydeOHOH mporpammoit
JUCITUTUTUHBI.

Memoouueckue yKazaunusa 01 3aAHAMUN CEMUHAPCKO20 (RPAKMUUECK020)
muna.

[TpakTHueckue 3aHATUS MO3BOJSIOT Pa3BUBaTh y 00YyYaroIIErocs TBOPYECKOE
TEOPETUYECKOE MBIIUIEHHE, YMEHHE CAMOCTOSITENIbHO M3y4daTb JIUTEpaTypy,
aHAJIM3UPOBATh MPAKTUKY; y4aT YETKO (POPMYJIHMPOBATH MBICIIb, BECTH IUCKYCCHIO, TO
€CTh MMEIOT HCKJIIOYHUTEIBHO Ba)KHOE 3HAYEHUE B PA3BUTHUU CaAMOCTOATEIBHOIO
MBIIIUICHHUS.

[loaroToBka K MpakTHUYECKOMY 3aHATHIO BKJIIOYaeT ABa »Tana. Ha mepBom
sTame oO0ydyarolluiics IUIaHUPYET CBOK CaMOCTOSATEIbHYI paldoTy, KoTopas
BKJIIOYAET: YSICHEHHE 3aJJaHusl Ha CaMOCTOSTEIbHYIO0 paboTy; 1moadOp OCHOBHOM U
JOTIOJTHUTENBHOW ~ JINTEPATyphbl;  COCTaBJIEHUE IUIaHa paboThl, B KOTOPOM
OTIPEJIENISIFOTCS OCHOBHBIE MYHKTHI MpENCTOsIIe moaroroBku. CocTaBieHHe IJIaHa
JUCIUTUTMHUPYET U TIOBBIIIAET OPraHU30BaHHOCTH B paboTe.

Bropoii 3Tan BKIIFOYaeT HEMOCPEICTBEHHYIO IMOATOTOBKY K 3aHATHIO, KOTOpas
HAQUMHAETCS C HU3YYEHHUS OCHOBHOM U JIOMOJHUTENbHOW mutepatypbl. Ocoboe
BHUMaHHUE MPU ITOM HEOOXOJUMO OOpaTHTh Ha COJEP>KaHWE OCHOBHBIX MOJIOKEHUHN
Y BBIBOJIOB, OOBSICHEHUE SIBJICHUI U (PAKTOB, YSICHEHHE MPAKTUYECKOIO MPHIIOKEHUS
paccMaTpUBAEMbIX TEOPETUYECKUX BOMNPOCOB. Jlajee ciieqyeT MOArOTOBUThH TE3UCHI
JUISL BBICTYIUIEHUH IO BCEM Y4Ye€OHBIM BONPOCAaM, BBIHOCUMBIM Ha IMPAKTHYECKOE
3aHSATHE WM IO TeME, BBIHECEHHOW Ha AUCKYCCHIO (KpYTJbIM CTON), MPOIyMaTh
OpUMEPBl C LENbI0 OOECHEYEeHHs] TECHOM CBSI3U M3y4aeMOW TEeMbl C pealbHOU
’KU3HBIO.

['oTOBsICH K JOKJIAQy WM BBICTYIUIGHUIO B pPaMKax HWHTEPAKTUBHOU (HOPMBI
(muckyccust, KpYTiblid CTOJ), MPU HEOOXOUMOCTH CJIeAyeT 0OpaTUTHCS 32 IIOMOIIIBIO
K MPENo/1aBaTelo.

Memoouueckue yKazanus K camocmoamenbHoil padome.

CamocrosiTenbHas padboTa 00y4aromerocsi sBISIETCS OCHOBHBIM CpEICTBOM
OBJIaJICHUS y4eOHBIM MAaTEpUAJIOM BO BpPEeMs, CBOOOJHOE OT 00S3aTEIBHBIX YUCOHBIX
3ansTui. CamocrtosrenbHass paboTa oOydYaromierocss HaJ YCBOCHHEM Y4eOHOIO
Marepuasia Mo Yy4eOHOM AUCHUIUIMHE MOXET BBINOJHATHCSI B OMOIMOTEKE
YHUBEPCUTETA, yUeOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJIACCaX, a TAKXKE B JIOMAITHUX
ycnoBusix. CopepkaHue M KOJIMYECTBO CaMOCTOSATENbHOM paldoThl 00ydarouierocs
onpezensiercss y4eOHOW MporpaMMOl JAMCHUILUIMHBI, METOAUYECKUMU MaTepHallaMu,
MPAKTUYECKUMHU 33JaHUSIMU U YKa3aHUSMU MPErogaBaTesl.

Camocmosamenvnasn paboma é ayOumopHoe 8pems Moycen 8KII0YaAnb:
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1) KoHCHekTHpOBaHHUE (COCTaBIECHUE T€3UCOB) JEKIIHII;

2) BBHITIOJIHEHUE KOHTPOJBHBIX PadoT;

3) peuieHue 3aaay;

4) paboTy CcO CIIPpaBOYHON U METOJUYECKON JTUTEPATYPOI;

5) paboTy ¢ HOpMAaTHUBHBIMH MPABOBBIMU AKTAMM;

6) BBICTYIUIEHUS C AOKJIAIaMU, COOOIIEHUSIMU HA CEMUHAPCKUX 3aHATHSX;

7) 3aluTy BBHIMOJHEHHBIX padoT;

8) ydactue B ONEpaTUBHOM (TEKYIEM) OIPOCE IO OTIEIbHBIM TeMam
U3y4aeMoM TMCUUILIIUHBI,

9) yuactue B coOeceoBaHUSX, IENOBBIX (POJEBBIX) HUrpax, IAUCKYCCHUSX,
KPYTJBIX CTOJIaX, KOHGEPEHITUSX;

10) yuacTue B TECTUPOBAHUU U JP.

Camocmosamenvnana padboma 60 6HeaAyOUMOPHOE 6PEMA MOMCEM COCMOAMDb
u3:

1) moBTOpEHUs JEKIMOHHOTO MaTepHaa;

2) TMOATOTOBKH K MPAKTHYECKHUM 3aHATHUAM;

3) u3ydeHus yuyeOHOU U HayYHOU JTUTEPATYPHL;

4) wW3yuyeHusT HOPMATUBHBIX NPABOBBIX AaKTOB (B T.4. B AJIEKTPOHHBIX 0a3zax
JTAHHBIX);

5) pelleHus 3a/1a4, ¥ UHBIX IPAKTUYECKUX 3aJaHUI

6) TOArOTOBKHU K KOHTPOJIbHBIM paboTam, TECTUPOBAHUIO U T.11.;

7) TOATOTOBKH K MPAKTUYECKUM 3aHSATUSIM YCTHBIX JOKIJIAI0B (COOOIIECHMUIA);

8) MOArOoTOBKHM pedepaTroB, 3¢C€ U HHBIX WHAUBUIYAIBHBIX MHUCHMEHHBIX
paboT Mo 3aJaHUI0 IPENoAaBaTEes;

9) BBINOIHEHUS KYPCOBBIX PabOT, MPETyCMOTPEHHBIX YY€OHBIM TUIAHOM;

10) BBITIOJTHEHUS BBIITYCKHBIX KBATU(UKAITMOHHBIX padOT | JIp.

11) BeenieHnss HauboJee CIOXKHBIX U MPOOJIEMHBIX BOTPOCOB MO M3ydaeMOn
T€Me, INOJyYeHHE pPa3bICHEHHM M PEKOMEHJAIMi MO0 JaHHbIM BOIIPOCAM C
NPEenoJaBaTeasiMU Ha KOHCYJIbTALMSIX.

12) npoBeieHUsT CaMOKOHTpPOJISL MYTEM OTBETOB HAa BOIMPOCHI TEKYILEro
KOHTPOJISl 3HAHUM, PEIIeHUs] PEACTABICHHBIX B YUEOHO-METOAMUYECKIX MaTepuanax
Kadeapel 3aay, TECTOB, HAlKUCAaHUS PePepaToB M 3CCE MO OTACIbHBIM BOMpPOCAM
U3y4aeMou TeMBbI.

Texymuii KOHTPOJIb OCYIIECTBISETCS B (DOPME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIaJ10B.

B ciydae nponyckoB 3aHATHI, HATUYUS UHIWBUIyaIbHOTO rpadrka 00ydeHUs
W JUIA 3aKpeIUIeHUs MPAaKTUYECKUX HABBIKOB CTYyJIEHTaM MOTYT ObITh BBIJIaHBI
TUTIOBBIC WHAWBHUAyaJbHBIC 3aJaHWs, KOTOPHIE JOJDKHBI OBITh CHAHBI B
YCTaHOBJICHHBIN IIPENOJABATEIEM CPOK.

15. OcoOenHocTH peajM3auMy JMCHUIVIMHBI JJIA UHBAJUAOB M JHI €
OrpaHMYEeHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OOyuenne mno aAuCHUIUIMHE «MaTepuanoBeieHue» HHBATUAOB U JIUI[ C
OTPaHUYECHHBIMU  BO3MOXXHOCTAMM  3710poBbst  (mamee OB3) ocymiecTBiseTcs
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OpernojaBaTeyieM ¢  y4eTOM OCOOEHHOCTEH  INCUXO(HU3UYECKOrO  pa3BUTHUA,
WH/IMBHUIYAJIbHBIX BO3MOKHOCTEH M COCTOSIHUS 3/I0POBBS TAKUX 00YyUarOIMINXCS.

Jl7is CTYZCHTOB C HapyILICHUSIMH OMOpPHO-ABUraTenbHoi Gynkuuu u ¢ OB3 mo
CIIyXy MpeIyCMaTpPUBAECTCS CONPOBOXKIACHUE JIEKIUW W TNPAKTUYECKUX 3aHATUN
MYJIbTUMEINUHBIMU CPEICTBAMU, PA31aTOYHBIM MaTEPHUAJIOM.

JIna cryaentoB ¢ OB3 1o 3peHHI0 mpeaycMaTpUBAETCS IPUMEHEHHUE
TEXHUYECKUX CPEICTB YCHJIEHHMS OCTATOYHOI'O 3PEHUS, a TAKKE MPEeIyCMOTpEHa
BO3MO>KHOCTb pa3pabO0TKH ay1HOMaTepUaIOB.

Ilo mucuumnube «MatepuanoBeneHue» OOy4YeHHE HWHBAIMIOB M JIMIL C
OTPaHUYECHHBIMU BO3MOYKHOCTSIMM  3JI0POBbSI  MOXKET OCYLIECTBIIATBCA KaK B
ayJUTOPUM, TaK W C  HCIOJb30BAHUEM  DJIEKTPOHHOHM  HMH(OPMALMOHHO-
00pa3oBaTeIbHON Cpelibl, 00pa30BaTEIBHOTO OPTaa U 3JIEKTPOHHOM MMOYTHI.
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