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1. INIAHUPYEMBIE PE3YJIBTATbBI ObYUEHUSA

1.1. leam u 3apa49u AU CHMIIJIMHBI

Ieabr0 OCBOCHHMS JUCUMIUIMHBI «MaTepuaaoBeeHHUE) SBISIETCA O3HAKOMJICHUE
CTYJICHTOB C HAyKOH, M3y4Yalollel CBSI3b MEXAY CTPYKTYpOH, COCTaBOM M CBOWCTBaMH
MaTepuajIoB M CHOCOOAMH YIYYIICHHUS CBOWCTB MaTepHalIOB, (POPMHPOBAHHE MHUHHUMAIBLHOTO
MaTepuaIoBEeIYECKOr0 MHBapUaHTa KaKk 0a30BOM KOMIIOHEHTHI TEXHOJIOTMUYECKOW KYJIbTYPHI U
METOJI0JIOTUYECKON OCHOBBI OCYILECTBJIEHUS JAJbHEUIIEH IEeIaroru4yeckor NesATeIbHOCTH U
COBEPIICHCTBOBAHUS MTPO(hecCHOHaNbHOM KBaTHU(PUKAIIUH.

3apayaMu TUCUMIUIUHBI «MatepuanoBeieHUE) SIBISIOTCS: U3YYEeHHUE OCHOBHBIX 3aKOHOB
U TOPUHIUIOB HAyKM O MaTephallax, OCHOBHBIX CBOMCTB M CTPYKTYpbl MaTepHUAIOB U
BO3MOXHOCTH LIEJICHAIIPABIEHHOIO BO3JICUCTBUS HA CTPYKTYPY U CBOKWCTBA MATEPHAIIOB MYyTEM
M3MEHEHHUs COCTaBa MaTepuasa U MPUMEHEHHUsI CIIeUAIbHBIX 00pabOTOK MaTepuana.

1.2. Ilnanupyemble pe3yJabTaThbl 00y4eHUs

B pesynprare ocBOEHHS JaHHOW JAUCHUIUIMHBI Yy oOOydaromuxcs (OpMHUPYIOTCS
CJIEAYIOLINE KOMIIETEHIINH :

VYK-1. CriocobeH oCymecTBIsATh MOUCK, KPUTHUECKUI aHANM3 M CHUHTE3 HH(OpPMAIIHH,
HOPUMEHATh CUCTEMHBIN TOJXO0/1 AJISl pEIIEHUs TOCTAaBICHHBIX 3aa4.

[1K-1. CriocobeH ocBamBaTh M HCIIOJIB30BAaTh TEOPETHUYECKUE 3HAHUSA W NPAKTUYECKHE
YMEHUS M HaBbIKH B IIPEIMETHOM 00JacTH NPy pelieHuu NpodhecCHOHAIBHBIX 3a/1a4.

2. MECTO JUCIHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI' PAMMBI

JucuuiuimHa BXoauT B Moayns «lIpeaMeTHo-mMeToamuyeckuii Momynb  (mpoduiib
TexHonorunueckoe oOpa3zoBaHue)», B 00s13aTeNbHYI0 YacTh broka 1 «/{ucuurminnasl (MOIynn)» U
ABJIIETCS 0053aTE€IBHON I U3YUECHHUS.

IIpu ocBoeHum gucUUIUIMHBL «MaTepuanoBeIeHHE) PEANU3yITCd MEXIPEIMETHbIE
CBSI3U C JPYTUMH (yHIAMEHTAIBHBIMU, TEXHOJIOTMYECKHUMH U CHEIHATBHBIMH JUCIUILTHHAMH,
TaKUMHU Kak «TeopeTndeckas MexaHuka», « T€XHOIOTNN COBPEMEHHOIO NPOU3BOJICTBAY.

OcBoeHne OUCHMIUIMHBL «MarepraloBeIeHHE» I03BOJISIET  y4YalluMCsl OBJaJETh
«BXOJHBIMU» 3HAHUAMHU Ui TIOCJIEAYIOIIEr0 W3y4eHUs TaKWX JUCLUIUIMH Kak «/lerann
MaluH», «TeXHOIOru1 COBPEMEHHOTO PON3BOCTBAY.

3. OFBbEM U COAEP)KAHUE JUCHUIIJINHBI
3.1. O0beM QTUCHUNIINHBI

IMoka3arenb 00beMa AUCHUIIIHHBI ®opma
o0yueHust
Ounasn
O0BeEM AUCHUIUINHEI B 3aU4€THBIX €IUHULIAX 4
O0BeM TUCIUIUIMHBI B Yacax 144
KonraktHas pabora: 50,3
Jlexmun 16
JlaGopaTopHblie 3aHITHS 32
U3 Hux, B popme npakTU4ecKor MOATOTOBKU 32
KoHTaKTHBIEC Yackl HA TPOMEKYTOUHYIO aTTECTAIHIO: 2,3
[Tpendk3amMeHaMOHHAS KOHCYIbTAIINS 2
DK3ameH 0,3
CamocrostenbHas pabora 84
KonTpons 9,7

dopma NpOMEKYTOYHON aTTECTAllUU — dK3aMeH B 1 cemectpe.




3.2. Conep:xanue TUCUUMIMHBI

HaumeHoBanue pa3jiesioB (TeM)
JAMCHMIUIMHBI ¢ KPATKUM CO/epP:KaHNueM

Koan4gecTBO 4acoB

TEMA 1. Beenenue.

[Ipenmer, 3amauu, coaepKaHuWE Kypca U €ro CBsi3b C
apyrumu aucuuminHamMu. Kpatkuii ucrtopudeckuii 00630p
MPUMEHEHUS YEJIOBEKOM MaTEpPUalOB M Pa3BUTHUS HAYKH O
Marepuanax. Bkman OTE4eCTBEHHBIX YYEHBIX B pa3BUTHE
MatepuanoBeneHuss. OObEeMbI TIPOU3BOJCTBA COBPEMEHHBIX
MatepuaioB B PD u 3a pybOexom. TBepmoe cocrosiHHe
BEILIECTBA

TEMA 2. Knaccudgukanus MaTepuasiosB.

TBepnoe cocrosHue BemecTBa. UYHUCTbIE JJIEMEHTHI U
coequHeHus. Mertamuibl U Hemetauibl. llonatue o
METaJUIMYE€CKOM COCTOSIHMU BellecTBa. UepHbIE U IIBETHHIC

METAJLJIBI. Knaccudukanus LIBETHBIX METAJLJIOB.
Kpucrammueckne u amopdHbIe MaTepUAJIbI.
Heopranuueckue u OPraHuYeCcKue MaTepUaIbl.

Merannndeckue MaTepuraIbl n nux Knaccmi)nxaum[.
Hemerannmueckue MaTCpHaJIbl U UX KHaCCH(bHKaHHH

TEMA 3. OcHoBHbIE CBOHCTBA MaTepHAJIOB.

OcHoBHbIE (pU3HUECKHE CBOWCTBA MaTepHANIOB (TEIJIOBBIE,
ANEKTPUYECKUE, MarHUTHBIE U JIp.). XUMHUYECKUE CBOMCTBA
MmatepuaioB. IloHsATHe O KOppo3uM U MeTonax OopbObI ¢
Hel.  TexHomoruueckwe  CBOWMCTBA  maTepuasioB  (
KHUJIKOTEKY4YeCTh, J1eOpMHUPYEMOCTb, CBapUBaEMOCTb U
ap.). MexaHuueckue CBOICTBa MaTepuajioB (IIPOYHOCTb,
IUIACTUYHOCTh, TBEPAOCTb, BA3KOCTH). (OCHOBHBIE BUIBI
MEXaHUUYECKUX HCTBITAaHUI MaTepHalioB.

TEMA 4. CTpoenne MeTaJUIN4YeCKHX MAaTEePHAJIOB.

CrpoeHune  KHMIKOrO  MeTajla.  3aTBepJeBaHuE U
kpuctauzanus. Kpusbsle oxnaxnaenus. IleperpeB u
MepeoxJiaxaeHue MaTepuaia. TepmonuHamMuKa
kpuctamzanuu. CBoOOAHAas HHEPrUs U OHTPONHUA
cuctembl. Mexannsm kpuctamumsanuu no J.K. YepHoy.
Kunernka xpucrammuzanuu. Kpucramnuzanus B peajbHBIX

YCIIOBUSIX. Ctpoenue METAJTINYECKOr O CIINTKA.
Kpucrannuueckast pemerka. AHHU30TPONUS U aJIOTPOIHUS
KPHUCTAJUTMYECKUX MaTepHuaoB. JedexTs

KPUCTANIMYECKOTO CTPOCHUS U MX pPOJb B MPOTEKaHUU
muddy3uu, MIacTHYEeCKOM — AepopMmaluu U IpYrHx
MPOIIECCOB B Marepuanax. YCJIOBUS OOpa3oBaHHs IpH
3aTBEp/ICBAaHIH MEXaHHMUECKUX CMECEH, TBEPIBIX PaCTBOPOB

JlabopaTopHble
3aHATHSA
O01mee U3 uunx, B
Jlekuunu KO0JI-BO dopme
npaKTuyec
KO
NMOATOTOBK
"
1
1
2 4 4
2 4 4




n XUMHYCCKHX COGHHHGHHﬁ. OcCHOBHBIE MCTObI U3YUYCHHUA
CTPOCHUSA MCTAJITIMUCCKUX CITJIABOB.

TEMA 5. JluarpaMmbl COCTOSIHUS IBOMHBIX CIJIABOB.
[TonsTne o pauarpaMmax COCTOSHHUSL JBOMHBIX CILIABOB.
Meroasl NOCTpOEHUs JuarpaMm cocTtosiHus. OCHOBHBIE
BHUJIBI JUarpaMm coctosinus. CBsi3b UarpaMm COCTOSIHUS U
CBOMCTB CILIaBOB. /luarpaMma COCTOSIHUS JK€J€30 - YIIIEPO/I.
®da3pl B cucreMe xkene3o- yriepon. Deppur. AycTeHHT.
Lementur. [ToHsITHE O CTPYKTYPHOM COCTABIISAIONIEH CIIaBa.
[Mepmut. JleneOypur. CranpHas o0NacTe JUArpamMmbl
COCTOSIHMSI JK€JI€30-YTIIEPO/I.

TEMA 6. Tepmuueckass 00padoTka MeTaNLIOB H
CILJIABOB.

Lemn tepmuyeckoit oOpabotku. [lapameTpsl TepMuUeCKON
00paboTku. OCHOBHBIE BHABI TEepMUYECKOW 00pabOTKU.
Omxur mepBoro u Broporo poxa. Hopmanuzauus.
I'omorenu3anus. 3akanka M OTILYCK CTajau. MapTeHCUTHOe
npespamieHie. Buasl ormycka. XHMMHMKO — TepMHUYECKas
obpabotka MatepuanoB. lLlemeHtauus. As3oTupoBaHHUE.
Huddysnonnas merammzanus. TepMo - MeXaHWYecKas
o0paboTka. O00pynOBaHNE TEPMUYECKUX LIEXOB.

TEMA 7. CniiaBbl Ha JKeJIe3HOH OCHOBe.

XKenezo u ero ocHOBHbIE (U3UKO-XUMHUECKHE CBOWCTBA.
Knaccupukauus craneit u  uyryHoB. Ilpumecu wu
N00aBOYHBIE 3JIEMEHTHI B CTAIAX M UyTyHax. YTJIEpPOAUCThIE
U JIETHPOBAHHbIE cTanud. MapkupoBka craned. BrusHue
yIJepoia U JIETUPYIOLIMX 3JIEMEHTOB Ha CBOMCTBA CTaJEH.
KoHCTpyKIIMOHHBIE W MHCTPYMEHTAJbHBIE CTajld, HX
MapkupoBka M kiaccu¢pukamus. Craam ¢ 0coObIMU
¢usznueckuMu cBoiictBaMu. (OCHOBHBIE BHJbl YYT'YHOB.
Obnactu mnpuMeHeHUs cTaned u 4yryHoB. [lonsrtue o
MIOPOIIKOBBIX M KOMIIO3MILMOHHBIX  MaTepuagax ¢
METAUINYECKON MaTPULIEH.

TEMA 8. Cni1aBbl Ha 0CHOBE IIBETHBIX METAJIJIOB.
AJIOMUHUY U €70 OCHOBHBIE (PU3UKO-XMMHUECKHE CBOICTBA.
[Ipunuune! nerupoBaHusi, KiacCU(UKAIUsA, MAapPKUPOBKA U
MPUMEHEHNE ANTIOMUHHEBBIX cIIaBoB. OCHOBHBIE 00JacTU
npuMeHeHus 1ehOPMHUPYEMBIX U JIMTEUHBIX ATIOMUHHEBBIX
cruiaBoB. Meab M €€ OCHOBHBIE (PU3UKO-XMMHUYECKHE
cBoiictBa. [lpuHIUMNBI JerupoBaHusA, KIacCUDUKAIKSA,
MAapKUpOBKa W TMPUMEHEHHE MEIHBIX CIUIAaBOB. BpOH3BI U
naTyHu. OCHOBHbIE 00JacTU MPUMEHEHHSI 1e(HOPMUPYEMBIX
U JIMTEHHBIX MEJHBIX CIUIaBOB. THTaH M €ro OCHOBHBIC
(bU3UKO-XUMHUYECKHE CBOWCTBA. [IpUHIUIBI JETUpPOBAHUSA,
KIaccupuKalus, MapKUpOBKa M TPUMEHEHUE THUTAHOBBIX
CIIABOB. OcHOBHEBIE BUJIBI TYTOIIJIaBKUX u
AHTU(PUKIIMOHHBIX CIJIABOB U X MPUMEHEHHE.

TEMA 9. Hemera/uinueckue MaTepHaJibl.

OOmue cBefeHUS O HEMETAIMYECKUX MaTepHhaax.
[Tomumepsl M uX KiaccuuKanus, BUIbI IJIACTMACC U HX
npuMmenenue. CunmkatHble MaTepuaibl. CTeka U KepaMuKa.
Curamibl U1 kepMeTbl. OCHOBHBIE BUAbI pe3nH. OCHOBHBIE




BHUAbBI U CBOMCTBaA JAPCBCCUHBI U NTPCBCCHBIX MAaTCPUAJIOB.

Hroro | 16 32

32

IMPAKTUYECKASA IOATI'OTOBKA

Tema

3aganne HA MIPAKTHYECKYH) MOATOTOBKY

Koauue
CTBO
4acoB

Tema 3. OcHoBHEBIE
CBOICTBAa MaTePUAJIOB.

N3yunutb ocHOBHbBIE (PU3NYECKUE CBOWCTBAa MAaTEPUAJIOB
(TerioBbIE, JIEKTPUUECKUE, MATHUTHBIC U JIP.).
N3yunThs XUMHYECKHE CBOMCTBA MaTepuanos. M3yunrts
MOHATHE O KOPPO3UH U METOJIaX OOpHOBI C HEM.
N3yunTh TEXHOJIIOIMYECKUE CBOMCTBA MAaTEPHAIIOB (
KHUJKOTEKY4YeCTb, 1eOPMUPYEMOCTh, CBAPUBAEMOCTD U
ap.). U3yunTs MexaHM4ecKue CBONCTBAa MaTEpHAJIOB
(IpOYHOCTD, MIACTUYHOCTD, TBEPOCTD, BA3KOCTB).
N3y4unTh OCHOBHBIE BUJIbl MEXAHUYECKUX HUCIIBITAHUI
MaTepuasioB

4

Tema 4. Crpoenue
MeTANINYeCKHX
MaTepuajoB.

N3yuuTts cTpoeHne )KUIKOro MeTalia. 3aTBEpAEBaHNuEe U
KPHUCTAJUIU3ALUs.

N3yuuts kpusble oxnaxacHus. [leperpes u
IepeoXyIaXACHUE MaTepraa.

N3y4unts TepMOIMHAMUKA KPUCTAIUIM3ALUH.

N3yunTh cBOOOAHASI YDHEPTUS M SHTPOTIHS CUCTEMBI.
N3yunth Mexanu3m kpuctamusanuu no /[.K. YepHosy.
N3yunTh kMHETHKA KpucTaum3auny. Kpucrammsanus
B PEANIbHBIX yCIOBHSX.

N3y4uTh cTpOCHNE METAIIIMYECKOTO CIIUTKA.
Kpucrannmyeckas pemerka.

N3yunth aHU30TPONUS U AJUIOTPONUS KPUCTAIUIMUECKUX
MaTepHaoB.

N3yunth nedeKThl KpUCTALIMYECKOTO CTPOCHUS U UX
pOJIb B IpOTEKaHUU AUPPY3UH, MITACTUYECKOM
negopMaluy 1 Jpyrux NpoleccoB B MaTepuaax.
N3yuutk ycnoBusi 00pa3oBaHusl PU 3aTBEPICBAHUT
MEXaHUUYECKHUX CMECEH, TBEPIBIX PACTBOPOB U
XUMHYECKUX COCTUHEHU.

N3y4uTh OCHOBHBIE METO/bI U3YUEHHUS CTPOCHUS
METAJUIMYECKUX CILIABOB.

Tema 5.
COCTOSTHUSA
CILJIABOB.

JuarpamMmel
JIBOMHBIX

N3yunTh NOHATHSA O AMarpamMmax COCTOSHUS IBOMHBIX
CILIABOB.

N3yunTh METOABI TOCTPOEHHUS TUAarpaMM COCTOSTHUSA.
N3y4unth OCHOBHBIE BUBI AMArPaMM cOoCTOsIHUA. CBsI3b
JMarpaMM COCTOSIHUS U CBOMCTB CILIaBOB. J[marpamma
COCTOSIHMS JKEJIE30 - YIIIEPOLI.

W3yuuth Qassl B cucteme xene3o- yriepos. Oeppur.
AycreHut. llemeHTHT.

N3y4uTh NOHATHE O CTPYKTYPHOM COCTABIIAIOLIEH
crnasa. [lepnut. JleneOypur. CtanpHas 001acTh
JarpaMMbl COCTOSIHUS JKEJI€30-YTIIEPOI.

Tema 6. Tepmuueckasn
0o0padoTKa MeTaJIOB U
CILIABOB.

N3yunth nenu repmudeckoit 0opadboTku. [lapameTpsr
TepMudecKoit 00paboTku. OCHOBHBIC BHIbI
TEPMUYECKOI 00pabOTKH.




M3y4uTh OTKUT IEPBOTO U BTOPOTo poaa. N3yunts
HOpMaJin3anus. T'omor CHU3aIus;d.

W3yuuts 3aKanka ¥ OTOyCK cTtainu. MapTeHCUTHOE
IIpEBPALICHUE.

W3yuuth BUABI OTIIycKa. XUMHUKO — TEPMHUYECKAS
obOpaboTka marepuaion. Llemenranus. A30TUpoBaHue.
Juddysuonnas Meramnuzanus. TepMo - MexaHHuecKas
o0OpaboTka.

W3yunth 060py0BaHNE TEPMUUECKUX 1IEXOB

Tema 7. CmiaaBbl Ha
JKeJIe3HOM OCHOBE

N3y4nTh xKene30 U ero OCHOBHBIC (PU3UKO-XUMHUICCKHE
CBOICTBA.

N3yunth kinaccupukamnuio craiei u 9yryHos. [Ipumecu
1 100aBOYHBIC AIEMEHTHI B CTAISIX U UyryHax. U3yuurtsb
YTJIEPOAUCTHIE U JIETUPOBAHHBIE CTalu. MapKupoBKa
craneil. BiusiHue yriepoaa v JIErMPYOLIUX 3JIEMEHTOB
Ha CBOICTBA CTAJIEH.

N3yunTh KOHCTPYKIIMOHHBIE U UHCTPYMEHTAJIbHbBIE
CTaJI, IX MapKUPOBKA U KIIACCHU(PUKAIIHS.

N3yuutsb cranu ¢ 0coObIMU (PU3HMUECKUMU CBOMCTBAMH.
OcHOBHBIE BUIbI YYTYHOB.

N3yunth 0651acTH MpUMEHEHUS CTaeil U YyTyHOB.
N3y4nTh MOHATHE O MOPOIIKOBBIX U KOMIIO3ULIMOHHBIX
Marepuanax ¢ MeTaJUIMYECKON MaTpULIe.

Tema 8. CmiaaBbl Ha
OCHOBE HBETHBIX
METaJIOB.

W3yunTh amoMUHHIA U €T0 OCHOBHBIE (PU3HKO-
XUMHYECKHE CBOMCTBA.

W3yanTh MPUHIMIIEI JTETUPOBAHUS, KIacCUPUKAIIHS,
MapKUpOBKa U MPUMEHEHHUE ATFOMUHUEBBIX CIUIABOB.
N3yunth 0CHOBHBIE 00J1aCTH IPUMEHEHUS
ne(GOopMUPYEMBIX U JIUTEHHBIX ATIOMUHUEBBIX CILUIABOB.
N3yunuth Meap 1 €€ OCHOBHbIE (PU3UKO-XUMUYECKUE
CBONCTBA.

W3yunth NpuHIMIBI JIETUPOBAHUS, Kilaccudukamms,
MapKHUpOBKa U IPUMEHEHUE MEIHBIX CIUIaBOB. bpoH3bI
U JaTyHU.

N3y4nTh OCHOBHBIE 001aCTH IPUMEHEHUS
ne(OpMUPYEMBIX U JINTEHHBIX MEIHBIX CIUIaBOB.
W3y4nTh TUTAH U €r0 OCHOBHBIE (PU3UKO-XUMHUECKHUE
CBOMCTBA.

W3y4nTh NpUHIMIIE JETUPOBAHUS, KIacCUPUKAIMS,
MapKHpOBKa U PUMEHEHNE TUTAHOBBIX CIUIABOB.
N3y4uTh OCHOBHBIE BUBI TYTOIUIABKUX U
AHTU(QPUKIIMOHHBIX CIJIABOB U UX MPUMEHEHHE

Tema 9.
Hemeranauueckue
MaTepuaJbl.

N3yunth 001mume cCBeACHHUS 0 HEMETAJUIMYECKUX
Marepuaiax.

W3yunth monuMepsl U UX KiacCU(pUKALNS, BUIBI
IJIACTMAcC U UX IPUMEHEHHUE.

N3yunth cunukatHble MaTepuansl. CTEKIIa U KepaMHKa.
CuTtanisl 1 KEpMETHI.

N3yunTh OCHOBHBIE BUbI PE3UH.

M3y4nTh OCHOBHBIEC BUBI U CBOMCTBA IPEBECUHBI U
JIPEBECHBIX MATEPUAJIOB




4.

YUYEBHO - METOJMYECKOE OBECINEYEHME CAMOCTOSITEJIBHOM PABOTHI

OBYYAIOLIUXCA
Temsbr ni1s Komu | ®opwmsl DODMEL
camocrtosATeNb | M3ydyaemble | 4eCTB | caMOCTOSA P
Horo BOPOCHI o TeIBHOI Mertoanueckoe odecrieueHmue OTYETHOCT
u
W3y4YCHUS 4acoB | pabOThI
Tema 1.
dusuko- IToaroroska
OcCHOBHBIE
cBONCTBA XUMHUYECKH 10 JOKJIaza, Y4eOHO-MeTOANUECKOE Joknan,
MATEDHAIOR € CBOICTBa BBIIIOJIHEHHE | 00€ECII€UeHNE NUCIATUINHEI TECT
P ) MaTepHUaIOB TeCcTa
Tema 2. IToaroroska
Crpykrypa
Crpoenue veTantos i | 10 JIoKJIaza, Y4eOHO-MeTOANUECKOE Joknan,
METAJUINYECKHA CILIABOR BBIIIOJIHEHHE | 00€eCIIeUYeHNE NUCIIATUINHEI TECT
X MaTEpHAJIOB TecTa
Tema 3.
Jwnarpammsl Jnarpammsl IToaroroBka
COCTOSIHUS COCTOSIHUS 10 JOKJIazaa, Y4eOHO-METOTUUECKOE Joknan,
IBOMHBIX JIBOMHBIX BBLIIIOJIHEHHE | OO€ECIIEUeHNE TUCIIAILINHEI TECT
CILIABOB. CILIABOB. TecTa
Tema 4. .
BozneicTtBu
Tepmuueckas o IToaroroBka
00paboTka TeMIIEDhAT 14 JOKJIazaa, Y4eOHO-MeTOANYECKOE Joknan,
METAJJIOB U L HA patyp BBIIIOJIHEHNE | 00€CII€UEeHUE IUCIIUATLINHEI TECT
CILIABOB. TecTa
METaJLIbI
Temab.
IToaroroBka
CruaBel Ha
KCITC3HOMN Cramu u 16 JoKJIaza, Y4eOHO-METOIUUECKOE Joxnan,
OCHOBE YYyT'yHbI BBIITOJIHEHUE | O0€CIIeYEHUE QUCIIUILINHEL TeCT
) TecTa
Tema 6.
CnnaBbl Ha AnroMuHuIe IToaroroBka
OCHOBE BEIC, 16 JoKJIaza, Y4yeOHO-METOANUECKOE Joxnan,
IIBETHBIX MEIHEIE U BBIITOJIHEHUE | 00€ECIIEYEHNE QUCIIUILINHEL TeCT
METAJIJIOB. JIp. CILIaBbI TecTa
Tema 7. Marepuaist
ITonroroBka
Hemerammuue | ¢
cKIe HeMeTaLmd | 8 JIOKJIaza, Y4eOHO-METOAUUECKOE Joknan,
MATCDHAEL CCRUMI BBIIIOJIHEHHE | 00€ECII€UeHNE TUCIIATIINHEI TeCT
p ' . TecTa
CBOMCTBaAMH
Htoro 84




5.

®OHJA OHNEHOYHBIX CPEACTB JJ51 HIPOBEJAEHUA TEKYIIEA u
IMPOMEXYTOYHOU ATTECTALIIMU 11O JUCHUITIMHE

5.1. IlepeyeHb KOMIETEeHIMH ¢ yKa3aHMeM 3TanoB HX (OPMHMPOBAHUA B Ipolecce
0CBOEHHUS 00pa30BaTeJIbHON MPOrpaMMbl

Kon u HaumeHnoBanue OTansl dopMbl yueOHOM pabOTHI IO
KOMIIETEHIIUH (dbopmupoBaHus (GOopMHPOBAHNIO KOMIIETCHIIUN B
KOMIETEHIINH Ipolecce OCBOCHHs 00pa3oBaTeIbHON
IPOTPaAMMBI
KoruurusHsiit 1. Pabota Ha yueOHBIX 3aHATHUSIX
VYK-1. CnocobeH ocCyIIecTBIsATh yi
N 2. CamocTosiTenbpHast paboTa
MOUCK, KPUTHYECKUH aHAIU3 H
cuHTe3 MH(OPMALWH, IPUMEHAT OnepannoHHbIN 1. PaGora Ha yuyeOHBIX 3aHATHAX
CHCTEMHBIN TMOAXOJ IS PEIICHHUS 2. CamocrositenbHas padoTa
TIOCTABIICHHbIX 3a/1a4. JestenbHocTHBIA | 1. PaGoTa Ha y4eOHBIX 3aHATHAX
2. CamocTosTenbHas paboTa
IIK-1. Cnocoben ocBauBaTh H Koraurushsiit 1. PaboTa Ha yueOHBIX 3aHATUAX
UCTIOJIB30BATh TEOPETHYECKHE 2. CamocTosTenbHas paboTa
3HAHUA W TPAKTUYECKUE YMEHUS "
N OnepanmoHHbIN 1. PaboTa Ha yueOHBIX 3aHATUAX
Y HaBBIKU B TPEAMETHON 00JIacTH
2. CamocTosTenbHas paboTa
npu pelieHun
npodeccHnoHATBHBIX 33/1ad. HestenpHocTHbI | 1. PaboTa Ha yueOHBIX 3aHATHSAX
2. CamocTosTenbHas paboTa

5.2. Onucanue nmokasareJieii U KpUTeprueB OLCHUBAHNS KOMIIETCHIIMI HA PA3JINYHBIX
Tanax ux (popMupoBaHUsA, ONMCAHHUE LKA OLIEHUBAHUA

VYK-1. CnocobeH ocCymecTBIsITh MOUCK, KPUTHYECKHH aHamu3 M CUHTe3 HHpopmanuu,
OPUMEHSTh CUCTEMHBIN TIOJXO0/T AJISl pEIIeHUs TOCTAaBICHHBIX 3a/1a4.
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S| 5 =
TS O =i S
= S E| 8 ¢ B
E o ol 9 > Onucanue
s & 5| ©° = 5 N Kpurepun onennBanus [Ixana oueHnBaHusA
S E 5 A IOKa3aTesen
8zl B 5 2
22l 23 %
= §-< o
3HaHUE OCHOB ®parMeHTapHOE 3HaHUE OCHOB
MOMCKA, MOMCKA, KPUTUYECKOTO aHATN3a
KPUTHYECKOTO Y CUHTE3a HHPOPMAIIHH,
= aHaJM3a U CHHTEe3a MIPUMEHEHHUSI CHCTEMHOTO
= ’E nH(popManuu, MOAXO0AA JUJISl PEeIICHUs
E ) pPUMEHEHHUS MOCTaBJIEHHBIX 3a/1a4 41-50
| -
= =9 CHUCTEMHOTO
g = MOIXO1A IS
~ peuieHus
MTOCTaBJIEHHBIX
3a1a4




YeTkoe ¥ TMOJHOE 3HAHUE O

MaTCprUAJIOBCAUYCCKUX 3a/1a4.

= MOUCKE, KPUTUYECKOM aHAIIN3€E U
% CUHTE3e uHpopMmanuu,
= PUMEHEHUN CHCTEMHOTO 81 - 100
= MOJIXOJ TUIS peleHus
£ HIOCTaBJIEHHBIX
MaTepUaIoBeTYECKUX 3a/1a4
Henonnoe u ci1abo
3aKpeIJICHHOE yMEHHUE IMOHCKa
= YMmenue P M i
= KPUTUYECKOTO aHaiM3a U
S OCYLIECTBIATE CUHTE3a uHpopmManuu
o
= MTOMCK, p ’ 41-60
2, . NIPUMCHCHHIO CHCTECMHOT'O
= 53 KPUTHYECKUU
4 = oaxojaa TUISE pelieHus
o aHaJIM3 W CHHTE3
= IIOCTaBJICHHBIX
S uHpopmanuu,
= MaTepUaIoBEeTYECKUX 3a/1a4
= PUMEHSTh
o o Oco3HaHHOE yMEHHE TIOUCKa,
3 = CUCTEMHBIN
= = KPUTHYECKOTO aHaim3a u
o = MOAX0. JUIS
> CUHTE3a uHpOopManuy,
i peLeHus
= MIPUMEHEHHUIO CHUCTEMHOTO 81-100
= MIOCTABJICHHBIX
= noaxoga IS peueHus
g | 3amau
= MOCTaBIIEHHBIX
MaTepUaIOBEIUECKUX 3a/1a4
OOme 3HaHUS TO BJIAJCHUIO
HaBBIKAMHU 0 IIOMCKE,
KPUTHYECKOM aHanmse u
CUHTE3e uHpOopManuy,
Buanenue MIPUMEHEHUIO CUCTEMHBII
[IpueMaMu Ioucka, | MoAXo1a AT PeIICHUA
KPUTUYECKOTO MOCTAaBJICHHBIX 41-60
= aHAJU3 U CUHTe3a | MaTepHaJOBEIUYECKUX 3a/1ad.
é 5 nHpopmanuu,
e é [pPUMEHEHHUS
=) 5 CUCTEMHOI'O
]
& §* noaxozaa s
= peteHust
Oco3HaHHOE Bia/IeHNe HABBIKOM
MOCTaBJIEHHBIX
s MOKMCKAa, KPUTUYECKOIO aHaJIM3a
2 3a1a4
e U CHHTE32 uHpopManuy,
= MIPUMEHEHUIO CHCTEMHOT'O 81 - 100
= 1oJX0/1a s pereHus
§ MOCTaBJICHHBIX




[1K-1. CriocobeH ocBaMBaTh U UCIOIB30BATh TEOPETHUECKUE 3HAHUS M MPAKTHUECKUE YMEHUS U

HaBBIKU B TIPEIMETHON 001aCTH MPH pelIeHNnH IpodecCHOHAIbHBIX 3a1ay.

poheCCHOHATBHBIX 3a7a4

[
=
= | 8
2 § = 5 B s
Eo ol © 55 Omnucanue [Ikana
S &5 o = . Kpurepuu onieHuBaHus
o E‘ = =S IoKasareJjien OLICHUBAaHHUS
=
SZ| EE 5
2 | @ g
= °© 5 s
> S 3
Hanmnune  cambix  oOmmx
3HaHue OCHOB | 3HAHMM 10 OCBOCHHUID U
= OCBaMBaHU U | UCIIOJIb30BAaHUIO
ES UCIIOJIb30BaHUS TEOPETUYECKUX 3HAHUA U 41-60
S5 g | TeopeTHUECKHX OPaKTUYECKUX YMEHUH U
= = 3HaHUH U | HABBIKOB B IPEIMETHOM
M
= HPAaKTUYECKUX o0nacTd  OpU  pELICHUHU
= YMEHHH W HABBIKOB B | MPO(ECCHOHAIBHBIX 3a/1a4
) = npeaMeTHOM oOnactu | Hamuuue yHIaMeHTaIbHBIX
~ = npu PELICHUH | TCOPETUYCCKUX 3HAHWH U
> .
= npo(ecCUOHANBHBIX | MPAKTUYECKMX  YMEHUH U 81 - 100
2 3aj1a4 HaBBIKOB B  IPEIMETHOMH
)
g o0jacTu  MpU  pEUICHUH
= npogecCHOHATIBHBIX 3a]a4
YMenue OCBauBaTh u
YMeHue
= UCIIO0JIb30BaTh
= OCYILECTBIISITh
2 TEOPETUYECKHE 3HAHUS U
S OCBanBaHUE u
= IPAKTUYECKHE  YMEHHS H 41-60
2 HCIIOIB30BaHHE N
= & HaBBIKK B TIPEJAMETHOU
2 = TEOPETUYECKUX
= . o0nacTd  HpU  pELICHUHU
o 3HAHUU u
S npoeccnoHabHBIX 3aa4
= MPAaKTUYECKUX
< . Oco3HaHHOE yMEHUE
S = YMEHUH W HaBBIKOB B
0 3 . OCBaWBaTh M UCIIOJIH30BATh
= = npeaMeTHOM obnactu
o > TEOPETUYECKUE 3HAHUA U
= npu pereHnn
S MpPAaKTHYECKHEe yMEHHS U 81-100
= npodeCcCHOHATBHBIX .
= sazay HaBbIKM B TPEeIMETHOMN
£ 00JacTd  NpU  pEIICHUH




Bnanenune HaBbIKaMH
OCBOCHMS M HCIOJIb30BAHUS
TEOPETUYECKUX 3HAHUH U
MPAKTHUYECKUX u
HaBBIKOB B  IPEIMETHOM
= BrajeHue npHeMamu o0nacTd  mpU  pEIHICHUHU
2 OCBANBAHMS i | IpodeccnoHanbHbIX 3a1a4
= g MCIIOJIb30BaHUS 41-60
= & | TeopeTH4YeCcKUX
% = 3HAHUU u
g MIPAKTUYECKUX
=2 YMCHHUI ¥ HaBBIKOB B
E MpeIMEeTHOH 00s1acTu
= npu peleHnn
npodeccuoHaIbHBIX
3afad OCO3HaHHOE  BIAJIECHUAMU
= HaBBIKAMU  TEOPETUYECKUX
E‘ 3HAaHUM U IPAKTUYECKHUX
= YMEHHMH U  HaBBIKOB B 81 - 100
g IpEJIMETHOH  00JacTH  TpH
l% pelieHuu
po(heCCHOHATBLHBIX 337124
Onucanue mKaJj OeHUBAHUS
IIIkajia oneHUBAHUSA COOOLIEHHUS
Kputepun orieHuBaHUs bambt
€CITH TIPEJICTaBIEHHOE COOOIICHNE CBHIETELCTBYET O
IPOBEIEHHOM CaMOCTOSITEIbHOM UCCIIEIOBaHUU C
NPUBJICUYCHUEM PA3JIMYHBIX UICTOYHUKOB HH(OpMAIIHH; 15-20 Gamion
JIOTMYHO, CBSI3HO U MOJIHO PacKpPhIBAETCS TEMA;
3aKIJIFOYEHHE COECPIKUT JIOTUIHO BBHITEKAIOIINE U3
COJIepKaHUsl BBIBOJBI.
€CITH TIPEJICTaBIIEHHOE COOOIICHNE CBHIETEILCTBYET O
IPOBEIEHHOM CaMOCTOSITEIbHOM UCCIIEIOBaHUU C
NPUBJICUYECHUEM JBYX-TPEX HCTOYHHKOB WH(POPMAIINH; 6-14 Garion
JIOTUYHO, CBSI3HO U MOJIHO PacKphIBAETCS TEMA;
3aKIJIFOYEHHE COECPIKUT JIOTUYHO BBHITEKAIOIINE U3
COJIepKaHHUs BBIBOIBI.
€CITU TPEICTaBIEHHOE COOOIIEHNE CBUIETENBCTBYET O
MPOBEICHHOM UCCIIEIOBAaHHUH C TIPUBJICICHUEM OHOTO 25 GaIIoB
UCTOYHHKA HH(POPMALIMH; TEMA PACKPhITa HE
TIOJTHOCTHIO; OTCYTCTBYIOT BBIBOJIBI.
€CJIM COOOIIEHNE OTCYTCTBYET 0 - 16amn




[IxaJia oneHUBAHUSA TECTA

Hanucanue tecta onenusaerca no mkaie or 0 go 20 6awios. OcBOEHUE KOMIIETEHIMI 3aBUCUT

OT PE3YyJIbTaTa HAIIMCAHUA TCCTA!

Kpurepuu onieHuBanus baiel

BBICOKOM ypOBHE (OIICHKA OTJINYHO)

KOMIIETEHIIMM CUUTAIOTCA OCBOEHHBIMH Ha | 15-20 6amnos (80-100% mpaBUIIbHBIX OTBETOB)

0a30BOM ypOBHE (OIICHKA XOPOIIIO);

KOMITETEHIIMM CYHMTAIOTCA OCBOEHHBIMU Ha | 9-14 6amioB (70-75 % npaBUIBHBIX OTBETOB)

YJIOBJIETBOPUTEIHLHOM YpOBHE (onenka
YJIOBJIETBOPUTEIBHO);

KOMITETEHIIMM CYHMTAIOTCS OCBOeHHBIMH Ha | 1-8 Gaymos (50-65 % mpaBHILHBIX OTBETOB)

(OlLIEHKA HEYJIOBJIETBOPUTEIIBLHO).

KOMIIETEHIIMM  CUMTalOTCca He ocBoeHHbIMH | 0 6amioB (MeHee 50 % mpaBUIIbHBIX OTBETOB)

[IxaJjia oneHUBAHNUA JOKJIAAA

Kpurepuu onenuBanus

basel

CBO60,I[HO€ H3JI0OKCHUEC U BJIAJICHUC MAaTCpHUAJIOM. ITonHoe YCBOCHHUEC CYTU HpO6J’I€MH,
AOCTAaTOYHO IPaBUJIbHOC U3JI0KCHUC TCOPHUU U MCTOJO0JIOTUH, aHAJIN3 (baKTI/I‘-IeCKOFO
MaTepHrajia U UYCTKOC U3JI0OKCHUC UTOTOBLIX PE3YJIBTATOB, I'PAMOTHOC U3JIOKCHHUC
TCKCTA.

20 -2506asu108B

HOCT&TO“IHOC YCBOCHUC MaTcpurajia. CYTB HpO6J’ICMLI PaCKpbITa, AHAJIUTHUYCCKHUC
Marcepurajibl, B OCHOBHOM, IPCACTABJICHBI; OIIMCAHHUEC HC COACPKHUT pr6I)IX OHII/I60K;
OCHOBHBIC BBIBO/JbI U3JI0OKCHBI 1, B OCHOBHOM, OCMBICJICHBI.

14-19 6annoB

IToBepXHOCTHOE yCBOEHME TEOPETUUECKOr0 MaTepuaia. Hegocratounslil anains
a”Hanmu3upyemoro Marepuana. CyTb npo0aeMbl U3JI05KeHa HEYETKO; B UCIIOJIb30BaHUU
MOHATUMHOIO anmnapaTta BCTPEYar0TCs] HECYIIECTBEHHbIE OIIMOKY;

7-13 6ayuioB

HeynosnerBopurenbHOe yCBOGHHE TEOPETUUECKOTO M (PaKTUUECKOro MaTepHaa o
npo6iemMaM HaydyHoOro uccienoBanus. CyTb MpoOIeMbl U BBIBOBI U3JI0KEHBI IUI0XO0; B
UCIOJIb30BAHUU MOHATUIHHOIO anmapara BCTPEYatoTCs TpyOble OINOKH; OCHOBHBIE
BBIBOAbI U3JIOKEHBI 1 OCMBICJICHBI ITJIOXO.

0-6 6ayutoB

IlIkana oneHUBaHNS NMPAKTHYECKON MOATOTOBKH

Kpurepuu onieHuBanus basnsl

BCE€ 3aJJaHUs], IPEAYCMOTPEHHBIE MPAKTUYECKON MOATOTOBKOM

BBICOKas aKTUBHOCTH Ha HpaKTquCKOﬁ OATOTOBKE, BBITNIOJIHCHBI 5

IIOJIOBMHA 3aJjaHUH, IPETyCMOTPEHHBIX PAKTUYECKOU
MOATOTOBKOM

Cpe,[[H}I}I AKTUBHOCTH Ha HpaKTquCKOﬁ IOATOTOBKE, BBINIOJIHCHA 2

3alaHusA, MPECAYCMOTPCHHLIC HpaKTHqCCKOﬁ MOATOTOBKOM

Hwuskas akTMBHOCTH Ha HpaKTI/ILIGCKOI\/JI IMOATOTOBKE, HE BBIITOJTHCHBI 0

5.3. TunoBbie KOHTPOJIbHBIC 3aJaHUSI MM HHbIC MaTepUajbl, HCOOXOAUMBIE JIsl OLCHKH
3HAHMH, YMEHHUIl, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XaPAKTEPHU3YIOLIMX ITalbI
(popMHpoOBaHUsI KOMIIETCHIIHI B Ipolecce 0CBOCHNUs 00pa30BaTeIbHOI NPOrPaMMbI

IIpumepHbIH TECT
Tect Nel

Bompoc 1:

OBTEKTOM/]] CTAIM PECTABISET COOON CMECH. ..
BapwnaHnTs! oTBeTa:
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a) JKeJe3a U IIEMECHTHTA.

0) pepputa u aycreHura.
B) ayCTCHHTA U MEPIIUTa.
r) peppuTa U IIEMEHTHUTA.

Bomnpoc 2:

I[I/IaI‘ PaMMBbI COCTOAHUA ABYXKOMIIOHCHTHBIX CUCTEM CTPOAT B KOOPpAHWHATAX. ..
Bapuants! oTBeTa:

a) TemMIeparypa — COCTaB.

0) BpeMsi — COCTaB.

B) CKOPOCTb OXJIaX/IEHUS — COCTaB.
T') TeMIepaTypa — BpeMsl.

Bompoc 3:

HaI/I6OJ'II>I_Hy1-O TEIIOCTOMKOCTh UMEIOT MJIaCTMACChl Ha OCHOBE. ..
BapI/IaHTBI OTBCTAa:

a) TOJIMCTHPOJIA.
0) MoJIMaMUIOB.
B) MOJIMATHUJICHA.
') KPEMHUHOPTaHHYECKUX TTIOJTMMEPOB.

Bompoc 4:

ITpu cpenHeM OTIIyCKE yIIepOANUCTBIX CTAIE MapTEHCUT IPEBPAILAETC B ...
BapuanThs! oTBeTa:

a) TPOOCTHUT OTITyCKa.
0) mepauT OTIycCKa.

B) MapTEHCHUT OTIIyCKa.
I') COPOUT OTIyCKa.

Bormpoc 5:

MakpoMOneKyIbl KaydyKa IMEIOT CTPOEHHUE. ..
Bapuants! oTBeTa:

a) JINHEWHOE WJIN CJIa00pa3BETBICHHOE.
0) penkoceT4aroe.
B) T'YCTOCETYATOE.

T') JIECTHUYHOE.

Bompoc 6:

I[J'I}I HU3TOTOBJICHUS YT'OJIKA U3 CTAJIBHOI'O JINCTA IPUMCHSACTCA. . .
BapI/IaHTBI OTBECTAa:

a) KOBKA.
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0) mTaMITOBKa.
B) IIPOKATKa.
T') ropsi9asi 00beMHas ITAMITOBKA.

Bomnpoc 7:

OCHOBHBIMH HHCTPYMCHTaMHU IIPU IIPOKATKE ABJIAIOTCA. ..

BapI/IaHTBI OTBCTAa:

a) MOJIOTBI.
0) BaJKU.

B) IITAMIIBI.
') MaTPUILIBI.

Bomnpoc 8:

B uyryne mapku BU60 yrnepos HaxonuTcs B BUAE. . .
Bapuants! oTBeTa:

a) IUIaCTUHYATOrO Tpadura.
0) XJIOMBbEBUIHOTO TpaduTa.
B) IIAPOBHUIHOTO TpaduTa.
') IEMCHTHUTA.

Bomnpoc 9:

Ha muarpamme Fe — FesC kputudeckas Touka Az COOTBETCTBYET JIMHUM. . .

Bapuants! oTBeTa:

a) ECF.
6) PSK.
B) SE.
r) GS.

Bompoc 10:

3 HWXXCIICPCUNCIICHHBIX HaI/I6OJ'ILI_HYIO TBEPHAOCTHb B OTOXKKCHHOM COCTOSIHUU UMECT CTAJIb...

BapI/IaHTBI OTBCTA:

a) 10.
0) V12.
B) 60.
r) 30.

Bompoc 11:

TepMonacTUYHbBIE TOTUMEPBI UMEIOT CTPYKTYPY. ..
BapunaHnTs! oTBeTa:

a) cepOoTUTHYIO.
0) TMHEHHYIO.
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B) CETYATYIO.
) GUOPUIIAPHYIO.

Bomnpoc 12:

Han6osee BEICOKOW MAarHUTHON CITOCOOHOCTBIO 00J1a/1aeT. . .
Bapuants! oTBeTa:

a) MeJIb.

0) aIfOMUHUH.
B) KeJIe30.

T') BoJIb(hpam.

Bompoc 13:

MeTaJ'IJ'IprI/ILIGCKOC Ka4C€CTBO CTAJIM OIIPCACIIACTCA. ..
BapI/IaHTBI OTBCTAa.

a) CyMMapHBIM COZIEPKAHUEM JIETHPYIOIIUX 3JIEMEHTOB.

0) cozepikaHueM BPEIHBIX MPUMecel — cepsl U docdopa.

B) COJIEpYKaHUEM BPEIHBIX pUMeceil — KpeMHUS U MapraHiia.
I) COZIEp>)KAHUEM YTIIEpoAa.

Bompoc 14:

MeTOI[OM, INPUMCHACMBIM IJIA U3IOTOBJICHUA HIBEJICPA, ABJIACTCA. ..

BapI/IaHTBI OTBCTAa:

a) BBICAJIKA.

0) mpoxarka.

B) ropsiyasi 00beMHasl IITaMIIOBKa.
T') KOBKa.

Bompoc 15:

TBepIOCTh MAPTEHCHUTA IIPH YBEIMYEHUH COACPKAHMS YIIEPOa. ..
Bapuants! oTBeTa:

a) YBEJIMYUBACTCA.

0) U3MEHSETCSI HEMOHOTOHHO.
B) YMEHBIIAETCS.

T') HE U3MEHSETCS.

Bompoc 16:

HpI/I JICTUPOBAHUH aJIFOMUHUS €0 SJICKTPOIIPOBOJAHOCTE. . .
BapI/IaHTBI OTBECTAa:

a) YMEHBILIAETCSI.
0) yBenMuuBaeTcsl.
B) U3MEHAETCSI HEMOHOTOHHO.
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') HE U3MEHSETCA.

Bompoc 17:

HCMGHTaHI/IH — OTO HACBIIICHHUE ITIOBEPXHOCTHOI'O CJIOA METAJLIA. ..
BapI/IaHTBI OTBCTAa:

a) KpEMHHUEM.
0) yriepoiom.
B) a30TOM.

') LIUHKOM.

Bormpoc 18:

Haubonee TonkoaucnepcHo sABIseTCS PEeppUTO-LIEMEHTUTHASI CMECh THIIA. ..
Bapuants! oTBeTa:

a) MJIACTUHYATOTO MEpJINTa.
0) 3€pHHUCTOrO MepJIuTa.

B) copoOuTa.

T') TPOOCTHTA.

Bomnpoc 19:

CrpykTypa J0BTEKTOUJHON CTAIH MOCIE TOJHOTO OTXKMUIA. ..
Bapuants! oTBeTa:

a) LIEMEHTUT U MEepJIuT.
0) mIacTUHYATHIN TEPIIUT.
B) peppUT U mepauT

I') MapTEHCHUT.

Bompoc 20:

TepMOHJ'IaCTI/I‘lHBIMI/I Ha3bIBAIOT IMOJIUMCPHI. . .
BapI/IaHTBI OTBCTA:

a) UMEIOIINE MPOCTPAHCTBEHHYIO («CILIUTYIO») CTPYKTYPY.

0) HEeOOpaTHMO 3aTBEPACBAIOIIUE B PE3YJIBTATE MPOTEKAHUS XUMUUYECKUX PEAKIIHI.

B) UMEIOIINE PEIKOCETYATYIO CTPYKTYPY.
T') 00paTUMO 3aTBEP/ICBAIOIINE B PE3YJIBTATE OXJIAXKIACHUS, O€3 ydacTHs XUMUYECKUX

Tect No2

Bompoc 21:

BricokuMm YACIABHBIM JJICKTPUYCCKUM COIIPOTUBJICHUEM 06na;1aeT. ..
BapI/IaHTBI OTBECTAa:
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a) YUCThIE METAJLIBI.
0) MPOBOTHHKH.

B) JURJICKTPUKHU.

T') MPOBOIHUKH.

Bomnpoc 22:

Temmeparypa, pu KOTOPO (peppoOMarHeTHKH TEPSAIOT MarHUTHBIE CBOMCTBA, HA3BIBAIOT

TOYKOH. ..
BapuaHnTs! oTBeTa:

a) Jlopenma.
0) Kropu.

B) Dapanes.
r) ['n66ca.

Bomnpoc 23:

IIpy BBICOKOM OTITYCKE YIJIEPOJUCTHIX CTAJIEH MAPTEHCUT IIPEBPAILAETCA B. ..

Bapuants! oTBeTa:

a) MapTEHCUT OTITYCKa.
0) TPOOCTHUT OTITYCKA.
B) MEPJIUT OTIIYCKA.

') COpOUT OTITyCKa.

Bomnpoc 24:

®opma rpaguToBbIX BKIOUeHUH B uyryHe BU40...
Bapuants! oTBeTa:

a) XJIOTIbEBU THASI.
0) racTuHYaTAasl.
B) LIAPOBHJIHASL.

') BEpMUKYJIIpHasl.

Bompoc 25:

JInTeHbpIMU CIIJIaBaMH HA OCHOBE aJIIOMHHMS SBIISIOTCA. ..
BapI/IaHTBI OTBECTAa:

a) CUIIyMHUHBI.

0) OpOH3HI.

B) aBUAJIH.

T) IypalTiOMHUHBIL.

Bompoc 26:

Haszpanue n xumnueckuii coctan criaBa mapku JIK80-3...
BapwnaHnTs! oTBeTa:
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a) TUTEHHBIN ATFOMUHHUEBBIN CIIaB: conep:kut npumepHo 80 % amomunus, 17 % menu u 3 %
KpEMHUSI.

0) naryHsb: coaepkuT npumepHo 80 % nuHkKa, 3 % KaaMus, 0CTalbHOE MEIb.

B) JINTEHHAs 3BTEKTOUIHAS CTaJb: coaepKuT npumepHo 0,8 % yriepona, 3% kobainbra.

I) JaTyHb: cojepkut npuMmepHo 80 % menu, 17% unnka u 3% KpemMHHUSL.

Bompoc 27:

Cranu mapok S0I', S50C2, 60C2XDA ucnonb3yroT A1 U3rOTOBJICHUS. . .
Bapuants! oTBera:

a) IPYKUH U peccop.

0) Ky30BOB aBTOMOOMJIEH.
B) PEXYILEro UHCTPYMEHTA.
I') 3y0uaThIX KoJec.

Bomnpoc 28:

LlemeHTHT — 3TO ...
BapuanTsl oTBeTa:

a) XUMHYECKOE COSIMHEHHE XKeJe3a C YIIIEPOIOM.
0) cMech ayCTEeHUTa U [IEMEHTHUTA.

B) cMech (heppuTa M [IEMEHTHUTA.

T') TBEPBIN pacTBOP BHEJPCHUS YIIIEPO/Ia B XKele3e.

Bompoc 29:

CriocobHOCTh MaTepHalia CONPOTUBIATHCS JEMCTBUIO BHEIIHUX CHJI, HE Pa3pyLIascCh,
Ha3bIBACTCH. ..
Bapuants! oTBeTa:

a) BSI3KOCTBIO.

0) MIaCTUYHOCTHIO.
B) MPOYHOCTHIO.

T') TBEPAOCTHIO.

Bompoc 30:

Baxkancus ssnsercs )Ie(l)eKTOM. ..
BapI/IaHTBI OTBECTAa:

a) 00bEMHBIM.
0) TOYCUHBIM.
B) MOBEPXHOCTHBIM.
T') TUHEHHBIM.

Bompoc 31:

CnnaB mapku BpAS — s70...
BapwnaHnTs! oTBeTa:
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a) BBICOKOKQU€CTBEHHAs CTallb, JIETUPOBAHHAS! HEOTUMOM U OOPOM.

0) amromuHUeEBas OpoH3a, coaepxkaas 5% amTOMUHUS.
B) OBICTpOpEXYIIas CTallb, coaepkamias 5% Boyb(pama.
T') aJJIOMUHUEBBIN CIUIaB, coaepxkamuii 5% Oepusuius.

Bomnpoc 32:

CriocoOHOCTh MAarHUTHOTO MaTepUaa Mo-pa3sHOMY HaMarHMUMBATHCS B PA3HBIX HAIPABICHUSIX

Ha3bIBACTCA. ..
BapI/IaHTBI OTBCTAa:

a) aHU30TPOITHUCH.

0) MarHUTOCTPUKIIMEH.
B) U30TPOIHEH.

') UHIUKauen.

Bomnpoc 33:

J71st pe3uHbl XapaKTEepHHI. . .
Bapuants! oTBera:

a) BBICOKAs TEIJIONPOBOIHOCTD, BBICOKAS IIIOTHOCTb.

0) BbICOKasl IJITACTUYHOCTb, HU3Kasi KOPPO3HUOHHAS! CTOMKOCTD.
B) BBICOKAsl AJIACTUYHOCTh, HU3Kasl 3JIEKTPOIIPOBOTHOCTb.

T') BBICOKas! IPOYHOCTb, BHICOKAs! TEIJIOCTOMKOCTb.

Bompoc 34:

TepMOpeaKTI/IBHHe MMOJIMMEPBI UMCIOT CTPYKTYPY...
BapI/IaHTBI OTBCTA:

a) pa3BETBICHHYIO.

0) IPOCTPAHCTBEHHYIO («CILIUTYION).
B) JINHEHHYIO.

I') CEpOTUTHYIO.

Bompoc 35:

Copneprkanue yriepoja B 3a9BTEKTOUIHBIX CTAJIAX COCTABIISIET. ..
Bapuants! oTBeTa:

a) (4.3...6,67)%.

6) (0,02...0,80)%.
B) (2,14...4,30)%.
r) (0,80...2,14)%.

Bompoc 36:

B uyryne mapku KH45-6 rpaduroBsie BKIIOUEHUSI UMEIOT GOPMY. ..

BapI/IaHTBI OTBECTAa:

a) MapOBUAHYIO.
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0) BEpMUKYIISIPHYIO.
B) TUTACTHHYATYIO.
T') XJIOIbEBUIHYIO.

Bompoc 37:

CopOuT 3aKanku U COPOUT OTITYCKaA PA3IUYAIOTCH. . .

BapI/IaHTBI OTBCTAa:

a) (a30BBIM COCTABOM.

0) IMCIIEPCHOCTBIO.

B) XUMHYECKUM COCTABOM.

r) (OpMOI YaCTHIl IEMEHTHUTA.

Bomnpoc 38:

Crpykrypa ctanu Y8 nocie nojHOoro OTKura - ...

Bapuants! oTBeTa:

a) LIEMEHTUT U MEPIIUT.
0) MapTEHCHT.

B) MEPJIUT.

r) GEppHUT U MIEPIIHT.

Bomnpoc 39:

CBOICTBO JIMTEHHBIX CIIJIABOB YMEHbIIATh 00bEM IIPU 3aTBEPACBAHUH U OXJIaKICHUU

Ha3bIBACTCA. ..
BapI/IaHTBI OTBCTA:

a) KpUCTaJTU3aIUeH.
0) pekpucTaIn3aluei.
B) yCaJIKO.

I') KHJIKOTEKY4YECTBIO.

Bomnpoc 40:

B uyryne mapku BU100 rpadutoBsie BKIIIOUEHUS UMEIOT POpMY...

Bapuants! oTBeTa:

a) MAapOBUIHYIO.

0) XJIONbEBUAHYIO.
B) BEPMUKYJISIPHYIO.
I') JJaCTUHYATYIO.

Knwuu npasunvHvix omeemos 0 mecmoe.

12

13

14

16

18

19

20
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IIpumepHasi TeMaTHKA COOOIEHUT

1. Jlnarpamma COCTOSIHUS KeJIe30-yIiIepo

2. CBs13p MeX/1y CBOMCTBaMU CIUIABOB U AMAarpaMMaMH COCTOSIHUS.

3. Komnonents! u (a3bl B cruiaBax xkesnesa ¢ yriepoaom. OeppuT, ayCTeHHUT,
LIEMEHTHUT.

4, Huarpamma coctosiHus xkene30-1ieMeHTuT. Jleneoypur. Ilepnut. Jlnarpamma
COCTOSIHUS JKeIe30-Tpadur

5. Knaccudukanmst cranei.

6. VYriiepoaucTsie KOHCTPYKIMOHHBIE CTAJIH.

7. MapkupoBka JerupoBaHHbIX cTaneil. CpaBHEHUE CBOWCTB yIIIEPOAUCTHIX U
JIETUPOBAHHBIX CTAJICH

8. [TpokanuBaeMocTh U (PU3UKO-XMMHYECKHE CBOMCTBA JIETHPOBAHHBIX CTaJICH.

9. CrpourenbHble KOHCTPYKIMOHHBIE cTail. CBapUBaeMOCTb CTaJIeH.

10.  MammHOCTpPOUTENbHBIE CTANU . THUIIBI MAIIMHOCTPOUTENIBHBIX KOHCTPYKIIMOHHBIX

ctasieii. CBOICTBa U MPUMEHEHUE MAILIMHOCTPOUTENbHBIX CTaJICH.
11.KoHCTpYKIIMOHHBIE CTaJIU CO CIIEHUAIbHBIMU (PU3UKO-XUMHUUECKUMH CBOMCTBaMHU.

11. NHcTpyMeHTaIbHBIC CTAIM U CIUIABHI JJIs1 00paboTKu pe3anueM. bricTpopexyiue
CTaJIH.

12. TBepasie craBbl. OcOO0TBEpABIC MAaTEPHAIBI

13.  Cranu ang u3MepUTENbHOTO MHCTPYMEHTA.

14.  Ilenu Tepmuueckoil 00paOOTKM METAUIOB M CIUIaBOB. OCHOBHBIE MapaMeTpbl

TePMUYECKON 00pabOTKH.
15.  Bwuasl Tepmuueckoil 00paboTku

IIpumepHas TeMaTHKA 10KJIA10B

1. OcHOBHBIE THITBI ATFOMHHUEBBIX CIIABOB. MapKHUpPOBKa aTFOMUHUEBBIX CIUTABOB.
MenHble criiaBsl

Knaccugukarus u xapakTepucTHKa HEMETAUNTMIECKAX MaTePUAIIOB.
Kepamuka u dapdop

Pe3nHo-TexHUYECKHE MaTepHabl

JlpeBecuHa U IpeBecHbIe MaTepHaIbl

22 UYepHble U [IBETHBIE METALIIBI

23. Kpucrammnueckue 1 aMoppHbIe MaTepUaIbl

24. Heopranuieckue v OpraHMYeCKHe MaTepHaIbl

25. Metajuinyeckre MaTepralibl U UX KIacCU(pUKAIIHSL.

26. Hemeraymmnieckne MaTepralibl U UX KITACCHU(UKAIIHSL.

27. TeXHOIOTUYECKUE CBOMCTBA MaTEpHAIIOB

28. MexaHUYecKHe CBOMCTBA MAaTePHAIIOB

29 CBs3b AMarpaMM COCTOSIHHSI U CBOWCTB CIIJIABOB.

30. OcHOBHBIE BB TEPMHUECKONW 00PAOOTKH.

31. MapkupoBka crayei

o UTE WM

3ajaHue HA NPAKTHYECKYI0 NOATOTOBKY
1. M3yuuTh OCHOBHBIE (PM3UUECKHE CBOMCTBA MAaTEPUAIIOB (TEIIOBBIE, YIEKTPHUECKUE,

MarHuTHBIE U Jp.).
2. M3y4nuTh XMMHUYECKHE CBOWCTBA MaTEpUAJIOB.
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26.

27.

28.

29.

30.

31.
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N3yuuTh MOHATHE O KOPPO3UHU U METO/1aX OOPHOBI C HEH.

N3yuuTh TEXHOJIOTHYECKHE CBOWCTBA MATEPUANIOB ( KHUJIKOTEKYUECTh,
neGOopMHUPYEMOCTh, CBAPHUBAEMOCTH U JIp.).

N3yunth MexaHMYECKHE CBOMCTBA MaTEpUAIIOB (IIPOYHOCTD, INIACTUYHOCTh, TBEPAOCTD,
BSI3KOCTB ).

N3yunTh OCHOBHBIE BHJIbI MEXaHUYECKUX UCIIBITAHUN MAaTepUaIoB

N3yuuTh CTpOCHHE KUIKOIO MeTasuia. 3aTBEPAECBAHUE U KPUCTAJUIM3ALUS.

N3yunth KpuBble oXJaxaeHus. lleperpes u nepeoxnaxaeHue Marepuania.

N3yunTh TEpMOJIMHAMHKA KPUCTAIIU3ALUU.

. I3yunth cBOOOIHAS SHEPTHUS U SHTPOIIUS CHCTEMBI.

. I3yunth Mexanu3m kpucraiusanuu 1o J1.K. UepHosy.

. I3yunTth kMHETHKA KpucTaym3anuu. Kpucraminzanuys B peajibHbIX YCIOBHSX.

. 3y4nTh cTpoeHNE METAUINYECKOT0 ciuTKa. Kpucramueckas peieTka.

. I3yunTh aHU30TPOIUS U AIJIOTPOIHS KPUCTAIUINYECKUX MATEPUATIOB.

. M3yuntb nedeKThl KpUCTaJUIMYECKOr0 CTPOEHUS U UX POJib B IpoTekaHuu auddysum,

IUTACTHYECKON Ae(opMaluy U Apyrux NpoLeccoB B MaTepraax.

N3yuuth ycnoBust 00pa3oBaHus Npu 3aTBEPACBAHUN MEXaHUYECKHX CMeceH, TBEPIbIX
pPacTBOPOB U XUMUYECKUX COECTUHEHUI

N3y4uTh OCHOBHBIE METO/bI U3YUEHUS CTPOCHUS METANINYECKUX CIIJIaBOB.

N3yunTh NOHSTHS O IHarpaMMax COCTOSIHUS JBOMHBIX CILIABOB.

N3y4nTh METO/IbI IOCTPOCHUS IUAarpaMM COCTOSIHUS. VI3yunuTh OCHOBHBIE BUIbI
auarpamm coctosiHusl. CBsi3b JuarpamMm COCTOSIHHS U CBOMCTB cIlIaBoB. /luarpamma
COCTOSIHUS JKEJIE30 - YIVIEPOL.

N3yunts (assl B cucteme xene3o- yriepoi. @epputr. AycreHut. LlemeHTHT.

N3yuuTh NOHATHE O CTPYKTYPHOM cocTaBistonieil crnasa. [lepnut. JleneGypur.
CranbHast 00J1aCTh JUarpaMMbl COCTOSIHUS JKeJ1e30-yrinepoal3yunTs e TepMUIecKon
00paboTtku. [TapameTpsr Tepmudeckoit 06padboTku. OCHOBHBIE BUJIBI TEPMUUYECKON
00paboTKH.

N3yunTh OTKHUT IEPBOTO M BTOPOTO poja. M3yunts HopManu3anus. ['omoreHnsanus.
N3yunTh 3aKanka 1 OTIYCK cTanu. MapTeHCUTHOE NTpEBpalCHUE.

N3yuuTh BUBI OTITYCKAa. XMMHUKO — TepMUYecKas o0paboTka marepuainos. LlemeHTarus.
AzotupoBanue. [{uddy3nonnas metaumzanus. TepMo - MexaHnueckasi ooOpaboTka.
N3yuuTh ene30 U ero OCHOBHbIE (PU3UKO-XUMHUYECKHE CBOMCTBA.

N3yuuts kiaccudukanuio craneil u uyryHon. [Ipumecu u 100aBOYHBIE 3JIEMEHTHI B
CTaJIAX M YyryHax. M3y4uTh yriiepoucThie U JIESTUPOBAaHHBIE CTAIN. MapKkupoBKa
craneil. BnusiHue yrieposa v JIETUPYIOIIKX JIEMEHTOB HA CBOWCTBA CTAJIEH.

N3y4nTh KOHCTPYKLMOHHBIE 1 HHCTPYMEHTANIbHBIE CTAJIM, UX MapKHUPOBKA U
KJ1acCHU(pUKaIus.

N3yuuTh cTanu ¢ ocoObIMU (PU3NUECKUMU CBOIICTBaMU. OCHOBHBIE BU/IbI UYTYHOB.
N3yuuTh 006J1aCTH IPUMEHEHUS CTajel U YyTyHOB.

N3y4uTh MOHATHE O MOPOUIKOBBIX M KOMIIO3ULIMOHHBIX MaTepHalax ¢ METAIIMYECKON
MaTpULEen.

N3y4unTh adroMUHUI U €r0 OCHOBHBIE (PU3UKO-XUMUYECKHE CBOWCTBA.

W3y4unTh NpUHIMIIBI JIESTUPOBAHUS, Ki1accuUKalysi, MApKupoBKa U PUMEHEHHE
AITIOMHUHHUEBBIX CIUIaBOB. M3yuynuTh OCHOBHBIE 00JaCTH IPUMEHEHUS 1eHOPMUPYEMBIX U
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JUTENHBIX aJTFOMUHUEBBIX CIIJIABOB. M3y4nTh Me/ib U €€ OCHOBHBIE (PU3UKO-XMMUYECKHE
CBOMCTBA.

W3yuuTh NPUHLIUIIBI JIETHPOBAHUS, KIACCU(PHUKAINS, MAPKUPOBKA U IPUMEHEHUE MEIHBIX
CILJIaBOB. bpOH3BI U JIaTyHHU.

N3yuuTh OCHOBHBIEC O0JIACTH MPUMEHEHHS 1€(POPMUPYEMBIX U JTUTEHHBIX MEIHBIX
CILIABOB.

N3yunTh TUTAH U €r0 OCHOBHBIE (PU3UKO-XUMHUUYECKHE CBOMCTBA.

M3yunTh NPUHLUIBI JIETUPOBAHUS, KJIaCCU(PUKALINA, MAPKUPOBKA U IPUMEHEHHUE
TUTAHOBBIX CIUIABOB. MI3y4uTh OCHOBHbIE BH/IbI TYI'OIJIABKUX U aHTU(PUKIIMOHHBIX
CIUIaBOB U UX IIPUMEHEHUE

N3yuuTh 00111Ee CBEACHUS O HEMETANTNIECKUX MaTepuaax.

N3yuuTh MosMMephl U UX KIacCu(UKAIMS, BUBI TIIACTMACC U UX TPUMEHEHHE.
N3yunts cunukaTHble MaTepuansl. CTekiaa U kepamuka. CUTaIbl U KEPMETBHI.

N3yunTh OCHOBHBIE BU/IbI PE3UH.

N3yunTh OCHOBHBIE BU/IbI U CBOWCTBA JIPEBECUHBI U IPEBECHBIX MAaTEPUAIIOB

IIpumepHBbIe BOPOCHI K IK3aMeHY

[ToHssTHE ©0  MAaIIMHOBEACHWUH, TEXHOJOTHMH  KOHCTPYKIIMOHHBIX  MaTEpHUaJOB,
MaTepHualoOBEIEHUH, METaJUIOBeIeHUH. VIcTopus pa3BUTHS HayKU O MaTepHallax.
TBepnoe cocrostHue BeniecTBa. YUCThIE AJIEMEHTHI U COeIUHEHU. Kpuctaiunueckue u
amopdubIie MaTepuaiabl. Heoprannueckue u OpraHM4ecKue MaTepHalIbl

Metamiel 1 HemeTaJutel. [IoHATHE 0 METAITNYECKOM COCTOSTHUM BEIISCTBA.
Merammmueckiue Marepuaiabl M HMX Kilaccudukamusa. YepHble M IIBETHBIC METAJLIbI.
Krnaccudukanus BeTHBIX METAJUIOB.

OcHOBHBIE (PU3HYECKUE, XUMUUYECKHUE, TEXHOJOTUYECKHE U MEXaHUYCCKUE CBOMCTBaA
MaTtepuanoB. OCHOBHBIE BUJIbI MEXaHMUECKUX UCTIHITAHUNA MaTePUAIIOB.

WNneanbHble W peanbHbE KPUCTAIUIBI, TUMBI U XAPAKTEPUCTUKUA KPUCTAJUIMYECKHUX
pemieTok. JlepeKThl KpUCTAIUTUYECKOTO CTPOCHHS.

Kpucrannuzanus meraninoB. MOHOKpUCTAIBI M HOJTUKPUCTAIIIBL.

OCHOBHBIE METOJIbI U3YUYCHHS CTPYKTYPBI METAJIJIOB M CILJIABOB.

[TonsiTrie 0 pa30BOM COCTaBE U CTPYKTYPHBIX COCTABISIONINX CILIABOB.

. Iloasarue o AuarpamMmax COCTOAHUA I[BOI\/JIHI)IX CIINIAaBOB U MCTOAAaxX UX IIOCTPOCHHA. CBs3b

JUarpaMM COCTOSIHHSI U CBOMCTB CILJIaBOB.

Jlnarpamma cOCTOSIHUS KeJIe30-yTIIIEepo/I.

OcHOBHBIE TapaMeTpbl TepMHUYECKOH 00paboTku. Buapl TepMuueckoil 00pabOTKH.
OcHOBHBIE IPEBPAILICHUS B METAJIJIAX U CIUIaBaX MPHU TEPMHUUECKON 00paboTKe.

[ToHsiTHE 0 XUMUKO-TEPMUYECKON U TEPMO-MEXaHUUYECKON 00paboTKax..

Kene3o u ero ocHOBHbIE (PU3MKO-XUMUYECKHE CBONCTBA.

Knaccudukanus cranei ¥ 4yTyHOB.

[Tpumecn 1 70OABOYHBIC AIIEMEHTHI B CTAISAX U IyT'yHaX.

YrnepoaucTeie U JIETUPOBAaHHBIE CTalH. BiusHUe yriepoja W JIETHpPYIOIINX SJIeMEHTOB
Ha CBOMCTBA CTaJei.

KoHCTpyKIIMOHHBIE CTaNH; UX KIacCU(UKAIIMs, CBOMCTBA U IPUMEHEHHE. .
HHCTpyMEHTATbHBIC CTAIH; WX KJTaccH(UKAIHsI, CBOMCTBA U IPUMECHCHHE.

Cramu ¢ ocoObiMu  (U3HYECKUMHU CBOMCTBaMH, WX KiIacCUUKaIUs, CBOICTBa,
MapKUpOBKA W TPUMEHEHUE. .

UyryHsl; X Ki1accudukaims, CBOWCTBA, MAPKUPOBKA U IIPUMEHEHHE. .

[TonsiTHE O MOPOLIKOBBIX MaTepHajax.

ATIOMUHUH U €T0 OCHOBHBIE (PH3UKO-XUMUYECKHE CBOMCTBA.

Knaccudukanus, mapkupoBKa, CBOMCTBA U IPUMEHEHNE AIFOMUHHUEBBIX CIIJIAaBOB.



25. Menp 1 ee OCHOBHBIE (PH3UKO-XUMUYECKUE CBOWCTBA.

26. Knaccuduxkarys, MapkupoBKa, CBOMCTBA U IPUMEHEHHUE METHBIX CIJIABOB.
27. TUTaH ¥ €ero OCHOBHBIE (PU3HKO-XMMUYECKHE CBOWCTBA.

28. Knaccudukanus, MapKkupoBKa, CBOICTBA U IPUMEHEHHE TUTAHOBBIX CIIJIABOB
29. OCHOBHBIE TYTOIUIABKHE U aHTU(PUKIIMOHHBIE CIIIABBI M UX MIPUMEHEHHE.
30. O6mmue cBeaeHUS U KiIacCU(UKAIUI HEMETAJUTMYECKUX MaTepuasax.

31. [Tonumeps! 1 X KIaccUpUKAIS,

32. OCHOBHBbIE BH/IbI, CBOMCTBA U MPUMEHEHHE IJIacTMAacC.

33. OcHOBHBIE BU/IbI, CBOMCTBA U IPUMEHEHNE CUIIMKATHBIX MaTepPHAaJIOB.

34. OcHOBHBbIE BHU/IbI, CBOMCTBA M IPUMEHEHUE CTEKOJ U KEPAMUKH..

35. OcHOBHBIE BU/IbI, CBOMCTBA U IPUMEHEHUE PE3UH.

36. OCHOBHBIE BH/IbI, CBOMCTBA M IPUMEHEHHE JIPEBECUHBI U IPEBECHBIX MATEPHAJIOB.
37. Kepamideckyie Marepraibl

38. Merawiokepamyka

39. Tonsrie 0 KOMIOSHIIMOHHBIX METAIIAX

40. TlonstTiie 0 HAHOMATEpUATIAX

41. lepopmupyemble ATFOMIHHEBBIE CTUIABBI

JlureiiHbie ATFOMUHYEBBIE CIUIABBI

T 1opOIIKOBBIE ATFOMUHHEBBIE CIUIABBI

Teeprple cruiaBbl

BbICOKONpOYHBIE 4yTyHBI
Kogkuie uyryHbl
Beictpopexynme cram
CBepxTBEpIIbIC MATEPUATTHI
49. YKaporpouHsle CIuiaBbl

50. JKapocroiikue CruiaBbI

BREHRED

5.4. Meroauyeckue MaTepHaJibl, OMNpeNesiiOlIde NPOoUeAyPhl OLEHWBAHUS 3HAHMIA,
YMEHHUil, HABbIKOB W (WIH) ONbITA [AeATEJbHOCTH, XAPaAKTEePHU3YIOLIMX ITanbl
(popMupoBaHNA KOMIIETEHIMI

TpeboBanus k Tecty

IIpenyiaraemple TECTOBBIE 3aJaHUs IPEJHA3HAYEHB! JUIsI TOBTOPEHHUs NPOHIECHHOTO
MaTepuaga M 3aKperyieHHus 3HAaHWM, TJIaBHas 1eTb TECTOB - CHUCTEMaTH3WPOBATh 3HAHUSA
CTYIleHTOB. BO BCEX TECTOBBIX 3aaHUAX HCO6XOI[I/IMO BBI6paTI) HpaBHJ’IBHBIﬁ nu3 npeﬂnaraeMHx
OTBETOB, 3aBEPIIUTH OMpEeIeHNEe 00 BCTaBUTh HEAOCTAOMIMNA TepMHH. TeKyIIuii KOHTPOJIb
3HAHUU B BUJIE TECTUPOBAHUS, IPOBOJAUTCS B PAMKAX MPAKTUYECKOTO 3aHSITHS.

Hanucanue tecra onenuBaercs o mxiaine oT 0 1o 35 0ayutos. OCcBOeHNUE KOMIIETEHIINN 3aBUCHUT
OT pe3yNibTaTa HalKMCaHUs TECTA.

TpeOdoBaHus K COO01IEHUIO
Coo01ieHre — MPOIYKT CaMOCTOSITEIbHOW pabOThI CTYJAEHTA, MPEICTaBISIONINI CO00it
MyOJdMYHOE  BBICTYIJIEHUE 1O TMPEACTABICHUIO TOJIYYSHHBIX  PE3yJbTaTOB  pEIICHUs
OTpeIeTICHHON Y4eOHO-TTPaKTUUECKON, yueOHO-HCCIIeTIOBATEIHCKON UITH HAYIHOUW TEMBI.

TpebdoBanusi 1o 0GopMIIEHUIO COOOIIIEHU S

IMocaenoBaTeILHOCTHL MOATOTOBKH COOOIIIEHNS:
1. [TonGepute U U3ydUTE TUTEPATYPY MO TEME.

2. CocraBbTe IJIaH COOOIIEHHUS.

3. BeigennTe OCHOBHEIEC OHATHSL.



4. Beeaute B TEKCT AOMOJHUTENbHbIE JaHHBIE, XapaKTEPU3YIOLIHE OOBEKT
U3YYCHHUS.

5. OopmuTe TEKCT MUCHMEHHO.

6. [TonroToBRTE YCTHOE BHICTYIUICHHE C COOOIIEHUEM HA YIeOHOM 3aHSITHH
Camo BBICTYIUICHHE JIOJDKHO COCTOATh M3 TpeX yacTtei — BeryruieHus (10-15%
obrrero BpeMeHu), ocHoBHO# yactu (60-70%) u 3akmtouenus (20-25%).

TpeGoBanns kK 0pOpMIICHUIO TEKCTA

OO6mumit 00beM He AOHKEH MPEeBhIaTh 5 cTpanull popmata A 4, ab3all 10JDKeH
paBHATHCS 1,25 cM.

[Tonst ctpanunbl: geBoe - 3 cM., rpaBoe - 1,0 cM., HHKHEee 2 cM., BepxHee - 2

cM. Tekcr mewaraercst uepes 1,5 uaTepBana. Ecnu Teket HabupaeTcsi B TEKCTOBOM
penakrope Microsoft Word, pekomenayercst ucrnosib3oBaTh mpudThl: Times New
Roman, pazmep mpudra - 14 nt.

[Tocne 3arosioBka, pacrojaraéMoro nocpeanHe CTpOKU, He CTaBUTCS Touka. He
JIOITyCKAeTCs MOAYEPKUBAHNE 3aT0JIOBKA M IEPEHOCHI B CIIOBAX 3arojIOBKa.
Crtpanuiisl HyMepyroTCs B HapacTaroleM nopsiake. Homepa ctpaHuil craBiaTcs BHU3Y
JHCTA TI0 IIEHTPY, pa3mep mpudra - 12 ot

TUTYIBHBIN JTUCT BKIIIOYAETCS B OOIIYI0 HyMepaIuio, HO

HOMEp CTPAHUIIBI HA HEM HE MTPOCTABIISAETCS (3TO HE OTHOCHUTCS K COACPKAHHIO
COOOIIICHUS).

TpeGoBaHus M0 HANIMCAHUIO JOKJIA/I0B

Jloknazn - 3TO Kparkoe cooOlleHue MO 3aJaHHOM mpernojaBaTeneM TeMme, B KOTOPOM
coOpana wHpoOpMaNUs W3 OJHOTO WM HECKOJIBKUX HMCTOYHHMKOB. JIOKIIam MOXKET SBIATHCS
U3JI0KEHUEM COJAEp)KaHUs HaydyHol paOotbl, ctatbu u T.. llpum paspaboTke Jokiaaa
oOyyaromuiics JOKEH YUUTHIBATh: - CTENIEHb PACKPBITHS TEMBbI; - KAKOM JIMYHBINA BKJIAJl OH BHEC
B pa3paboTKy »3cce; - JIOTMYECKYI0 CTPYKTYPUPOBAHHOCTh MaTepHaia; - MCIIOJIb30BaHHUE
MOCTPAaHUYHBIX CCBUIOK; - JJOCTaTOYHOCTh O0bEMa M KauyecTBa HCIOJIb3YEMBIX HCTOYHUKOB; -
oopmieHHe TeKcTa U TpaMOTHOCTH peud. [Ipu HamMcaHUM J0KJIaJ0B HEOOXOIUMO BBIIEIUTH
npobiieMy O0OCYXJEHHs, COCTaBUThb IUIaH, BBIIEIUTh CMBICIOBBIE YacTH 00CyXa1aeMoil
npoOJeMbl M0 KaXIOMYy HYHKTY IUIaHa, moxoOpartk sutepatypy. s moabopa nuTepaTypbl
HEO0OXOUMO MOJIb30BaThCSI CIUCKOM JOIOJIHUTEIBHON JUTEPaTyphl U CIHUCKOM JUTEPaTyphl,
pEKOMEH1yeMOH JUIsl yTriIyOJIeHHOTO M3y4eHUs Kypca, a Takke VHTepHeT-pecypcami.

TpebGoBanus k 3x3amMeHy

[TpoMexyTouHas arrecTanys MO IUCUUIUIMHE ONPENENAET CTENEHb YCBOCHUS 3HAHWM,
YMEHUI ¥ HaBBIKOB CTYJEHTOB IO y4eOHOMY MaTepually CeMecTpa, HpPOBOIUTCS B BHJE
JK3aMEHa.

K »sk3ameHy JomyckaroTcs CTYJIEHTBl, YCIEIIHO BBIIOJHUBIINE BCE 3aJaHUsS Ha
MPAKTUYECKHX 3aHATHUAX U TIO CAMOCTOSITENIbHON padoTe.

DK3aMeH MO AMCLUMILIMHE MPOBOAUTCS B 1 ceMmecTpe, W BKJIIOYAeT B ceOsl OTYET IO
BBINOJIHEHHUIO BCEX MPAKTHUECKUX 3a/laHUI MO TeMaM M 331aHui [0 CaMOCTOSITENIbHON padoTe B
BHJIC€ COOOIICHUH, COACpIKAIIUX OMpEICICHHbIE MPAKTHYECKUM 3aJaHueM OOBEKTBHI /WU
BBITNIOJTHEHHBIE C UCIIOJIb30BAaHUEM M3yYaeMbIX TEXHOJIOTMI. DK3aMEHE M0 TUCUUIUIMHE CTYACHT
JOJDKEH OTBETHTh HA TEOPETUYECKUH BOMPOC W BBINOJIHUTH MNPAKTHUECKOE 3aJaHue s
JIeMOHCTpaluy COPMHUPOBAHHBIX 3HAHWH, YMEHUN, HABBIKOB U KOMITETEHIIUH.

Br16op ¢opMbl 1 MOpsSAOK MpOBENEHUS dK3aMeHa ocyuiecTBisercs kadeapoil. OueHka
3HAHUH CTYJEHTA B IIPOLIECCE IK3aMEHA OCYIIECTBIIAECTCS UCXOS U3 CIEAYIOIUX KPUTEPHUEB:

a) yMmeHue cOpMyIMpOBaTh ONpENEIeHUs TOHATUM, JaHHBIX B BOIpOCE, C
HCIIOJIb30BAaHNUEM CIELMAIbHON TEPMUHOJIOTHH, TOKA3aTh CBSA3H MEXAY MOHATHUAMY;



0) CoCcOOHOCTh JaTh Pa3BEPHYTHIM OTBET Ha IMOCTABJICHHBIA BOMPOC C COOJIIOJICHHEM
JIOTHKY M3JI0KEHHUS MaTepHaa; MpoaHaIM3UPOBATh U COMOCTABUTD PAa3JIMYHbIC TOUKU 3pEHHS Ha
MIOCTaBIIEHHYIO MPOOJIeMy;

B) YMEHUE apryMEHTHPOBATh COOCTBEHHYIO TOUKY 3PEHUS.

[Ipu oueHKe CTy/eHTa Ha SK3aMeHEe NpPernoAaBareib PYKOBOACTBYETCS CIEIYIOIIMMHU

KPpUTCPUAMMU

IIIxaJjia OeHUBAHUA JK3aMEHa

30-25 OamioB - TJIAHOBBIE TNPAKTHUUYECKUE 3aJaHHs BBHINOJHEHBI B MOJHOM 00BEME;
NPUBEJCH TIOJHBIM, MCYEPIBIBAIONIC NPABWIBHBI OTBET W JIaHBl HCYEPIIBIBAIOIIAE BEPHBIC
paccyKIeHHUs; yCTHBIA OTBET HA BOMPOCHI KOHCTATUPYET MIPOYHOE YCBOSHHUE 3HAHUIN U yMEHUIA. .

24-18 OGamioB - IUIAHOBBIE MPAKTUYECKHE 3aJIaHUS BBINOJIHEHBI B IOJHOM OOBEME;
MIOCTABJICHHBIE 3aJaud pelIeHbl MPABHIBHO, OJHAKO PACCYXIEHUS, MPUBOIAIINE K OTBETY,
NPE/CTaBICHBI HE B MOJIHOM O0BbEME, WIM B HUX COJIEP)KATCS JIOTUYECKUE HEIO0YEThI, YCTHBIN
OTBET HA BOIMPOCHI COACPKUT HETOYHOCTH, HE3HAYHMTENIbHbIC IMOTPEIIHOCTH B H3JIOKCHHUU
TEOPHH.

17-9 GamioB - IUIAHOBBIE NPAKTUYECKHE 3a/aHUS BBINOJHEHBI, JaHbl IPaBUJIbHbIC
OTBEThI, HO B HEKOTOPBIX M3 HHX JOMYIICHbI OIIUOKHU; YCTHBIH OTBET Ha BOMPOCHI MMOKA3bIBACT
OTJeNbHBIC TIPOOEITBI B 3HAHUSIX CTYACHTA.

8-5 Gajuia - MJIAHOBBIC PAKTUYECKUE 33aHNUS BBIITOJHEHBI HE B TIOJTHOM 00bEME; YCTHBIH
OTBET Ha BOIIPOCHI COJIEPKUT TpyOble OMMOKM B W3JIOKEHHH TEOPHH, KOTOPHIE TMOKA3bIBAIOT
3HAYMTENbHBIC TPOOEbl B 3HAHUSAX CTYJIEHTa; 0oJiee TOJIOBHHBI BOIIPOCOB OKa3allUCh 0e€3
OTBETOB; 3HAHUS M YMEHHUS HE COOTBETCTBYIOT TPEOOBAHHUSAM IPOTPAMMBI.

4-0 GaI0B — HE BBINIOJHEHBI TUIAHOBHIE MPAKTUYECKUE 33JaHUSA, CTYICHT OOBSBISET O
HETMOHMMAaHWW MaTephaja JWCHUIUIMHBL, O IIOJHOM HE3HAaHHH OTBETa Ha IIOCTABJICHHBIC
TEOPETUYECCKHUE BOIIPOCHI.

Pacnpene.ﬂeﬂne 0aJJ10B O BUAAM pa60T

Bup paGorsl Kou-Bo 6ayi10B
(MakcuMaJibHOE 3HAYeHUe)
Coo0brmenue 10 20 6amioB
Tect 1o 20 6amioB
Jloxmnan 10 25 6amnoB
[TpakTHdeckas MoAroToBKa 10 5 6asioB
DK3aMeH 1o 30 6amioB

Hroropas mkaja oneHHBAHMS 10 ANCHUILIMHE

HpI/I BBICTABJICHUH UTOTOBOM OLICHKU IIPCIIOAaBaTCIIEM YYHUTHIBACTCA pa60Ta
CTYACHTA B TCUCHHE BCEIr0 CPpOKAa OCBOCHU A NUCHHUIIIIMHBI, 4 TAKXKE 6am151, IMOJIYYCHHBIC Ha
HpOMC)KyTOqHOﬁ aTTeCTalnnuu

]_II/I(prBOC BBIpa)KeHI/IC CnoBecHoe BBIPAXKCHUC Onucanue OLICHKHU B Tpe6OBaHI/ISIX K YPOBHIO

BBIPAKECHHE B Oayutax 1 00beMy KOMITETCHITHI
BPC
5 81-100 OTIMYHO OcBO€H MPOIBUHYTHIN YPOBEHB BCEX

cocraBiasromux komnerenimn YK-1, TTIK-1,



4 61-80 XOPOIIO OcCBOEH MOBBILICHHBIH YPOBEHb BCEX
coctaBsaromux komnereHmi YK-1, TTK-1,

3 41-60 YIOBJIETBOPUTEIIBHO OcBoeH 0a30BbIil YPOBEHB BCEX
cocrasisromux komnerenui YK-1, ITK-1,
2 1o 40 Hey/oBJIeTBOpUTENbHO | He ocBoeH 06a30BbIi ypOBEHB BeEX

cocraBisromux komnerenuin YK-1, ITK-1,

6. YHAEBHO-METOANYECKOE U PECYPCHOE OBECIHEYEHHUE JUCLHHUIIJINHbBI

6.1. OcHoBHas JUTEepaTypa
1. bonpapenxo, I'. . MarepuanoBenenne : yuaebuuk ans By3os/ I'. I'. bornapenko, T. A. Kabanoga,

B. B. Poibanko. — 2-e uzn. — Mocksa : FOpaidt, 2022. — 327 c. — TekcT : 3IeKTPOHHBIA. —
URL: https://urait.ru/bcode/488861

2. Ilnomxkun, B.B. MarepuanoBeaenue : y4eOHUK Asl By30B. — 3-¢ u3d. — Mocksa : [Opaiir,
2022. — 408 c. — Texkcr: snexrponnsiii. — URL: https://urait.ru/bcode/488788

3. Cwupotkus, O. C. OCHOBBI COBpEMEHHOI'0 MaTepHuaioBeneHus : yaeOHuK. - MockBa : UHOPA-M,
2021. - 364 c. - Tekcr: snekrponnsiid. - URL: https://znanium.com/catalog/product/1217729

6.2. JlonosiHMTEIbHAS JIUTEPATypa

1 BBenenue B HAHOTEXHOJIOTHIO : y9eOHUK st By30B / Maprosmu B.U.[u np.]. - CIIG. :
Jlanb, 2019. - 464c. — TekcT: HEeMOCPeICTBEHHbIN

2. I'opnenko, A. O. TpubotexHomorus : yueOHoe mocodue st By30B / A. O. 'opnenko,
O. A. T'opnenxko, A. C. Ilpockypun. — 2-e uza. — Mocksa : FOpaiit, 2022. — 187 ¢. — Tekcr :
anexktponHbiii. — URL: https://urait.ru/bcode/491300

3. JaBbinoBa, . C. Marepuanosenenue : yueOHoe nocodbue / U.C. [aBeimoBa, E.JI.
Maxkcuna. — 2-e u3n. — Mocka : PUOP : MHOPA-M, 2020. — 228 c¢. — Tekcr :
snekTponHsid. - URL: https://znanium.com/catalog/product/1062389

4. KonroxoB, B.0. Meronsl wuccienoBaHus MaTepUaOB M TPOIECCOB: ydeOHOE
nocobue ans By3oB / B. 0. Kontoxos, U. A. I'oronaaze, 3. B. Mypra. — 2-e n3zn. — Mocksa :
FOpaiit, 2022. — 179 c. — Tekcr : anekrponnsiit. — URL: https://urait.ru/bcode/508744

S. Marepuanosenenue : yueOHuk / O. A. Macanckuii, A. A. Kosanesa, T. P.
IMunemanmmna (1 ap.]. - KpacHosipek : Cub. denep. yH-T, 2020. - 300 c. - TeKCT : 3IeKTPOHHBIM.
- URL: https://znanium.com/catalog/product/181969

6. MarepuanoBeieHHe W TEXHOJIOTHS MAaTepUaNOB B 2 4.. Y4eOHUK sl BY30B /
I'. I1. ®etucoB [u np.]. — 8-e u3a. — Mocksa : IOpaiit, 2022. — TekcT : 3MEKTPOHHBIA. —
URL:

https://urait.ru/bcode/490780

https://urait.ru/bcode/490781

7. CyBopos, 3. B. MarepuanoBezieHne: METO/bl MCCIEJOBAHUS CTPYKTYpPbl U COCTaBa
MaTepHaloB : yueOHoe mocodue it By30B. — 2-¢ u3a. — Mocksa : FOpaiit, 2022. — 180 ¢. —
Tekcer : anextponnsiii. — URL: https://urait.ru/bcode/492544

8. TexHOMOrHS KOHCTPYKIMOHHBIX MAaTepHajoB : ydeOHOe mocobue s By30B /
M. C. KopeitoB [u np.] .— 2-e uza. — Mocksa: IOpaiit, 2022. — 234 c.— Tekcr
anekrpounsiii. — URL: https://urait.ru/bcode/493228

ol LenebpoBckuii, 10.B. DNEeKTPOTEXHUYECKOE u KOHCTPYKLIMOHHOE

MaTepuasoBesieHue : yueoHoe nocooue. - HoBocubupck : Uzn-so HI'TY, 2019. - 64 c. -

Tekcr : anextponnsid. - URL: https://znanium.com/catalog/product/1869120

6.3. Pecypchl nH(pOPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHOI ceT « UHTEepHET»

1. http://mon.gov.ru - MunucTepcTBo 00pazoBaHus u Hayku P®;

2. http://www.fasi.gov.ru - deaepanbHOe areHTCTBO 10 HayKe ¥ 00pa30BaHUIO;
3. http://www.edu.ru - ®enepanbhbrii nopran «Poccuiickoe oOpazoBanuey;

4. http://www.garant.ru - uapopmanrnoHHO-PaBoBOit moptai «I apaHT»



https://urait.ru/bcode/488861
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https://urait.ru/bcode/508744
https://znanium.com/catalog/product/181969
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https://znanium.com/catalog/product/1869120
http://mon.gov.ru/
http://www.fasi.gov.ru/
http://www.edu.ru/
http://www.garant.ru/

5. http://www.school.edu.ru - Poccuiickuit 0011e00pa3zoBaTeIbHbII MOPTA;

6. http://www.openet.edu.ru - Poccuiickuii TOpTaa OTKPHITOr0 00pa30BaHHUS;

7. http://www.ict.edu.ru - mnoprar no UHPOPMAIMOHHO-KOMMYHUKAIIHOHHBIM
TEXHOJIOTUSAM B 00pa30BaHuUH,

8. http://www.fepo.ru - mnopran ®enepanbHoro HMuTepHer-3k3ameHa B cdepe
poeCCHOHAIBHOTO 00pa30BaHUs.

9. http://pedagogic.ru - negarornueckas oubIMOTEKA;

10. http://www.ug.ru - «Yuurenbckas razera,

11. http://www.pedpro.ru - xypuan «Ilemaroruka;

12. http://www.informika.ru/about/informatization_pub/about/276 - HAy4YHO-
MeTOoAnYCeCKHi xKypHal « HpopMaTu3aius 00pa3oBaHus U HAYKHY,

13. http://www.hetoday.org - sxypran «Bsiciiiee 00pa30oBaHHE CETOTHS.

14. http://www.znanie.org - O6miectBo «3Hanue» Poccuu

15. http://www.gpntb.ru - TocymapcTBeHHass myOiaMyYHAas Hay4YHO-TEXHHYECKAS
oubnuorexka.

16. http://www.znanium.com/ - 31eKTpoHHO-0MOINOTeYHAsE CHCTEMA

17. http://www.biblioclub.ru/ - Yausepcuterckas 6ubimoreka oHIaiH

18. http://www.elibrary.ru — HayuHas snekTpoHHasi 6uOimnoTexa

19. Karamor oO6pa3oBaTenbHbIX pemieHuii Jlero.

https://education.lego.com/ru-ru/learn/elementary/wedo
https://education.lego.com/ru-ru/learn/elementary/machines-and-mechanisms
https://education.lego.com/ru-ru/learn/middle-school/mindstorms-ev3
http://www.lego.com/ru-ru/mindstorms/build-a-robot

7. METOAUYECKHUE YKA3AHMUSA 11O OCBOEHUIO JUCHUTIJIMHBI

1. MGTOZ[I/ILIGCKI/IG PEKOMCHAAIWH 110 MMOATIOTOBKE K ITPAKTUYCCKUM 3aHATUAM.
2. MGTOZ[I/ILIGCKI/IG PEKOMCHAAWH 10 OpraHu3anuu CaMOCTOSTEILHOMN pa6OTI>I 10 JUCHHUITJIMHAM.

8. NHO®OPMALIMOHHBIE TEXHOJIOI'NH JJIA OCYHIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

.JII/IIICHZ%I/IOHHOQ nporpaMmmMHo¢ ob0ecneueHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmanmoHHbie CIPABOYHbIEC CHCTEMBI:
Cucrema TAPAHT
Cucrema «Koncynprantl Imroc»

IIpodeccnonanbabie 0a3bI JAHHBIX

fgosvo.ru — IMopran PenepanbHbIX FOCYIAPCTBEHHBIX 00Pa30BATEILHBIX CTAHJIAPTOB BBICIIETO
o0pa3oBaHUs

pravo.gov.ru - OdbunuanbHpIi HHTEPHET-MIOPTA MPABOBOW WHMOpMAIUU

www.edu.ru — dexepanbHblil nopran Poccuiickoe oOpazoBaHue

CB000/1HO pacnpocTpaHsieMoe NMPOrpaMMHoe odecrieyeHHe, B TOM 4YHcje 0Te4eCTBEHHOIo
NPOU3BOJACTBA

OMC IIneep (st Bocripou3BeACHHs DIEKTPOHHBIX Y 4eOHbIX Moryneit)

7-zip

Google Chrome
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

MatepuanbHO-TeXHUYECKOE 00ecriedeHre JUCIIUIIMHBI BKIIOYaeT B ce0s:
- yueOHbIEC ayAUTOPUU U IPOBEACHUS YU€OHBIX 3aHATHIA, OCHAIIEHHbIE 000pyI0BaHUEM
U TEXHUYECKUMH CpeACTBaMH OOydeHHs: yueOHOW MeOenblo, JOCKOH, IeMOHCTPAIMOHHBIM
000pyi0BaHUEM, IEPCOHATIBHBIMU KOMITBIOTEPAMU, IPOEKTOPOM;
- MOMEILEHUsl IJIsi CAMOCTOSATEIbHOM pPaldOThl, OCHAIIEHHBIE KOMIBIOTEPHONW TEXHUKOH C
BO3MOXKHOCTBIO TOAKIIIOYEHHEM K ceT «MHTepHeT» U obecredueHueM JOCTyIa K dJIEKTPOHHOH
nH(pOpMallMOHHO-00pa30BaTeIbHOM cpeie.



