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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 CBOWCTB M CTPYKTYpbl MaTepUalioB U
BO3MOXHOCTH LIEJICHAIIPABIEHHOIO BO3JICUCTBUS HA CTPYKTYPY U CBOKWCTBA MATEPHAIIOB MYyTEM
M3MEHEHHUs COCTaBa MaTepuasa U MPUMEHEHHsI CIIeUalIbHBIX 00pabOTOK MaTepuana.

1.2. Ilnanupyemble pe3yabTaThbl 00y4eHUsI

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

VYK-1. CriocobeH oCymecTBIsATh MOUCK, KPUTHUECKUI aHANM3 M CHUHTE3 HH(OpPMAIIHH,
HOPUMEHATh CUCTEMHBIN TOJXO0/ AJIsl PEIIEHUs TOCTAaBICHHBIX 3a1a4.

[1K-1. CriocobeH ocBamBaTh M HCIOIB30BaTh TEOPETUYECKHE 3HAHUS M TPAKTHYECKUE
YMEHUS M HaBbIKH B IIPEIMETHOM 00JacTH NPy pelieHuu NpodhecCHOHAIBHBIX 3a/1a4.

2. MECTO JUCIMILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOIPAMMBI

Juctumuimaa BxoauT B Moaynb  «lIpemMerHo-mMeromuyeckuii  Moayib  (TIpoduiib
TexHonoruueckoe oOpa3zoBaHHe (MPOEKTHOE OOy4YeHHE))», B 00s3aTeNbHYI0 4acThb bioka 1
«Iucuumimnsl (MOIYJIN)» U SIBJSETCS 00s13aTEIBHOM IS U3yUYEHUS.

[Ipu ocBoeHuu AUCHUIUIMHBI «MaTepuaaoBeleHuE» PEaln3yI0TCd MEXIPeIMETHbIC
CBSI3M C APYruMU (DyHITaMEHTAIbHBIMU, TEXHOJIOTHYSCKUMH ¥ CIICIIMATBHBIMU JTUCIUTUIMHAMH,
TakuMHU Kak «TeopeTndeckast MexaHuKay, « TeXHOIOTHH COBPEMEHHOTO MPOU3BOICTBAY.

JluciiuiiHa onmMpaeTcss Ha TaKWe MPEANISCTBYIONINE MPEIMEThI, KaKk (U3HUKa, XUMUS,
MaTematuka. OCBOEHHE IUCHUILTUHBI «MaTepuaaoBeieHne» MO3BOJIAET y4allluMCs OBIAIETh
«BXOJHBIMU» 3HAHUSAMHU IS IOCJICAYIOIIEr0 H3yYeHHUS TaKWX JHCIUILIMH Kak «Jlerammn
MammHy», «COnpoTUBICHHE MaTEPUATIOBY, «T€XHOIOTHH COBPEMEHHOTO MPOU3BOJICTBAY.

3. OFbEM U COJAEPXAHHUE JUCHUITJIMHBI
3.1. O0beM TUCHUIIINHBI

IToxa3arenb 00beMa AMCHUILIHHBI ®opma
o0yueHmust
OuHnas
OO0beM TUCHMITIIMHBI B 3a4€THBIX €IUHUIIAX 4
O0beM TUCIUIIMHBI B Yacax 144
KonrakrtHas pabora: 50,3
Jlexuun 16
JlaGopaTopHbIe 3aHATHS 32
13 Hux, B popMe NpakTHIECKOH MOArOTOBKH 32
KoHTakTHBIE Yachkl HAa MPOMEKYTOUHYIO aTTECTALUIO: 2,3
[Tpendk3amMeHallMOHHAs KOHCYIbTALUS 2
DK3aMeH 0,3
CamocTosTenpHas padoTa 84
Kontpob 9,7

dopma MpoMeKYTOUHOM aTTECTAllMU: 3K3aMeH B 1 cemectpe.




3.2. Conep:kanue TUCUUIIMHBI

HanmenoBanue pa3aesioB (TeM)
JMCHUIUINHBI ¢ KPATKUM COJIepKaHNeM

Koan4yecTBo 4acoB

TEMA 1. Benenue.

IIpeamer, 3amaum, couepkKaHUE Kypca U €ro CBA3b C JPYTUMH
mucuuuinHamu.  Kpatkuil  ucropudeckuit  0030p NpUMEHEHUs
YEJIOBEKOM MaTepHAIOB M Pa3BUTHs HAYKM O Marepuanax. Bxman
OTEYECTBCHHBIX YUYEHBIX B pa3BuUTHE MaTepuaynoBeneHUs. OO0beMbl
MIPOU3BOJICTBA COBPEMEHHBIX MarepuaioB B PD u 3a pybexom.
TBeproe cocTosHUE BenlecTBa

TEMA 2. Knaccudukanus MaTepnaios.

TBepnoe cocrosiHue BemiecTBa. UUCTbIE 3JIEMEHTBHI M COEAMHEHUS.
Metamiel 1 HeMeTaUTel. IIoHATHE O METAINIMYECKOM COCTOSHHU
BemlecTBa. YepHble M 1BeTHble MeTalibl. Kiaccudukanus 1BETHBIX
MeTtauioB.  Kpucramnmueckue W aMOpQHBIE  MaTepHAIBL
Heoprannueckue u oOpraHuueckue marepuaibl. MeTamindeckue
Mareprajbl U HUX KJIaCCI/I(bI/IKaIII/ISI. Hemertammueckne MaTcpHraibl U
uX Kjaccupukanus

TEMA 3. OcHOoBHBIE CBOJICTBAa MaTepHaJIOB.

OcHOBHBIE  (pU3HMYECKHE  CBOIcTBa  MaTepUalloB  (TEIUIOBBIE,
ANEKTPUYECKUE, MAarHUTHble U Jp.). XUMHYECKHE CBOMCTBa
MmatepuanoB. IloHsATHE O KOppo3uM M MeTojax OOpbOBl C HEW.
TexHonornueckue cBolcTBa MaTepuanoB (  KUAKOTEKYYeCTb,
neGopMUpYyeMOCTh, CBAPUBAEMOCTh U 1p.). MexaHHuecKue CBOWCTBa
MaTepuangoB (IPOYHOCTh, IJACTUYHOCTb, TBEPAOCTb, BI3KOCTb).
OCHOBHBIE BUIbl MEXaHNYECKUX UCIIBITAHUN MaTEpUAJIOB.

TEMA 4. CTpoeHne MeTaJUIN4eCKHX MaTePHAJIOB.

CrpoeHne >XMIKOro MeTayula. 3aTBEPAECBAHME U KPUCTAUIM3ALMS.
Kpusble oxnaxnenus. IleperpeB u mnepeoxiaxaeHHE MaTepHala.
Tepmoaunamuka kpuctamau3anuu. CBoOOAHAs SHEPTUS U SHTPOIHS
cucteMbl. MexanmnsMm kpuctammsanuu no /[.K. YUepnoBy. Kuneruka
Kpuctannusauuu. Kpucrammsanus B peanbHbIX ycinoBusax. CTpoeHue
MeTaJI4eckoro ciautka. Kpucraminyeckas pemerka. AHU30TPOIHS
U aUIOTPONUS  KpHUCTAIMUECKUX  marepuanoB.  Jledexror
KPUCTAIJIMYECKOTO CTPOEHHUS M UX POJIb B MpOTEKaHUU AUPPy3uw,
IUTACTHYECKOM aedopMani M APYruX IPOLECCOB B MaTepHalax.
VYcnoBus o0pazoBaHusl IpU 3aTBEpJEBAaHUM MEXaHUYECKHX CMeceid,
TBEPJBIX PaCTBOPOB U XUMUYECKUX COeIUHEHUI. OCHOBHBIE METO/BI
W3y4YEHUs CTPOCHMS METANINYECKHUX CIUIABOB.

TEMA 5. lnarpaMMsbl COCTOSIHUS 1BOMHBIX CIUIABOB.

[TonsiTue o nuarpaMmax COCTOSIHUSI JABOWHBIX CILJIaBOB. MeTObI
MOCTPOEHHUSI JUarpaMm cocTosiHusA. OCHOBHBIE BHUABI JUArpaMm
coctosiHus. CBs3b JAMarpaMMm COCTOSIHHMSI M CBOMCTB  CILIABOB.
Jlnarpamma cocTtossHUs Kene3o - yraepoa. daspl B CUCTEME JKEJE30-

JlaGopaTropHbie
3aHATHUSA
06 | U3 Hux,
Jleknuu | mee | B popme
KOJI- | MPaKTH
BO YecKoi
MOAroTo
BKH
1
1
2 4 4
2 4 4
2 4 4




yriepoa. @epput. Aycrenut. Llementur. [loHsiTHE O CTPYKTypHOI
coctaBisitouiei cmasa. Ilepnut. JleneOypur. CranmbHas 00s1acTb
JarpamMmbl COCTOSTHUS JKeJI€30-YTIIepO/.

TEMA 6. Tepmuyeckasi 00padoTka MeTAJIOB U CILIABOB.

Iemn  Ttepmuueckorr  oOpabotku. Ilapamerpsl  TepMHUYECKOM
00paboTku. OCHOBHBIE BHIBI TEPMHUYECKOW 00paboTKu. OTXKUT
nepBoro u Broporo poga. Hopmanuzanus. ['omorenusanus. 3akanka
U OTOYCK cTalyd. MapTeHCUTHOE mpeBpauieHue. Buael oTirycka.
XUMHKO — TepMmHuueckas o0OpaOoTka MarepuanoB. llemeHTanus.
AzotupoBanue.  [Judpdysuonnas  meraumsauusa.  Tepmo -
MexaHudeckas oopadotka. O60pyJOBaHUE TEPMUUECKHX LIEXOB.

TEMA 7. CniiaBbl Ha JKeJIe3HOH OCHOBe.

XKenezo u ero OCHOBHbIE (DU3MKO-XMMHUYECKHE  CBOICTBA.
Knaccupukanuss craneit u uyryHoB. llpumecn u moOGaBouHBIE
JJIEMEHTHl B CTAIAX M YYTyHax. YTIEPOAMUCTBIE U JIETUPOBAHHBIC
cranu. MapkupoBka crajied. BimsHue yriepoga W JIETUPYIOIIHMX
JJIEMEHTOB  Ha  CcBoMcTBAa  crajed. KOHCTpyKUMOHHBIE U
WHCTPYMEHTAJbHBIE CTajd, WX MAapKHpPOBKAa H KIACCH(HUKAIIHS.
Crasin ¢ ocoObiMu (pu3nyeckuMH cBoiicTBaMU. OCHOBHBIE BH/JIbI
gyryHoB. OOnacth mpuMeHeHHs cTajiei ¥ 4dyryHoB. [loHsTHE O
MIOPOIIKOBBIX M KOMIIO3MLIMOHHBIX MaTepHajaX ¢ METalNInYeCKOU
MaTpULEH.

TEMA 8. Cni1aBbl Ha OCHOBE IIBETHBIX METAJJIOB.

ANIOMUHUIL M €ro OCHOBHBbIE (DU3MKO-XMMHUYECKHE CBOMCTBA.
[IpyuHUMOBl ~ JETUpOBaHMs,  KJIAcCU(PHUKALMA, MapKUpOBKAa U
IIPUMEHEHUE  AJIOMMHHUEBBIX  cIUIaBoB.  OCHOBHbBIE  00JaCTH
IpPUMEHEHUS 1e()OPMUPYEMBIX U JINTEHHBIX aJFOMUHHUEBBIX CILIABOB.
Menb 1 ee OCHOBHbBIE (PU3MKO-XMMHUYECKHE cBoWcTBa. IIpuHIMIIBI
JIETUPOBaHMsI, Kiaccu(uKalus, MAapKUpOBKa M NMPUMEHEHHE MEIHbIX
crutaBoB. bpon3el u natyHu. OCHOBHBIE OOJACTH TPUMEHEHUS
neGopMUpyeMBIX U JIMTEHHBIX MEAHBIX CIUIaBOB. TUTaH M ero
OCHOBHBIE (PM3HKO-XUMHUECKHUE CBOMCTBaA. [IpuHIIMIIBI TerupoBaHus,
Kjaccu(uKanus, MapKUpoBKa M MPUMEHEHHE TUTAHOBBIX CIIJIABOB.
OcHOBHBIE BHJIbI TYrOIJIABKMX M aHTU(QPUKIIMOHHBIX CILIABOB U MX
IIPUMEHEHHE.

TEMA 9. Hemeranimueckue MaTepuadbl.

OOmue cBeeHUsI 0 HEMETATHYEeCKNX MaTtepuanax. [lomumeps! u ux
KHaCCHq)HKaHI/ISI, BHUJbI IJIACTMACC U UX IMPUMCHCHUC. CunmkaTHble
Marepuanbl. Ctekna U kepamuka. Curamisl U kepMeTbl. OCHOBHBIE
BBl pe3uH. OCHOBHBIE BUJIBI M CBOMCTBA JAPEBECUHBI U JIPEBECHBIX
MAaTepHaJIOB.

Hroro

16

32

32




ITPAKTUYECKASA IOATI'OTOBKA

Tema

3agaHue Ha NPAKTHYECKYI0 NOATOTOBKY

KoanuectBO
4acoB

Tema 3. OcHOBHBIE
CBOMCTBA MATEpPHUAJIOB.

W3yunth  OCHOBHble  (u3MuecKkue  CBOICTBa
MaTepHaoB (TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE
u ap.).

N3yunth XMMHMYECKHE CBOMICTBa MaTepHaloB.
W3yuuth noHsATHE O KOPPO3UU U MeTojax OOpbOBI €
HEH. N3yunth TEXHOJIOTHYECKHUE CBOMCTBA
MaTepHasioB (KHIKOTEKY4eCTh, 1e(OPMHUPYEMOCTbD,
CBapuBaeMoCcTb U Jp.). M3yunTh  MexaHudeckue
CBOMCTBa MarepuajioB (IPOYHOCTb, IJIACTHYHOCTb,
TBEPJOCThb, BA3KOCTh). M3yuuTh OCHOBHBIC BH/[IbI
MEXaHUYECKUX MCIBITAHUM MaTepraoB

4

Tema 4. Crpoenue
MeTANINYeCKHX
MaTepuajoB.

N3yuuts CTPOCHHE AKHUIKOTO
3aTBepJieBaHUE U KPUCTAILIIU3ALIUS.
N3yuuts KpuBBIE  OXJIAXKICHUS.
NIEPEOXJIAKACHUE MaTEpHaa.
N3yunts TepMOIMHAMUKA KPUCTAIUIM3ALUH.

N3yuntb cBOOOAHASI SHEPTUSI U SHTPOIUS CUCTEMBI.
WN3yuutrs Mexanusm kpucraumzanun 1o K.
UepHoBy. M3yuuTh KHHETHMKAa KPHUCTAJUIM3ALHH.
Kpucrannuzanus B peaabHbIX YCIOBHSIX.
N3yunte  cTpoeHHME  METaUIMYECKOIO
Kpucrannuueckas pemerka.
N3yunts AHU30TPOIUA u
KPUCTAININYECKUX MaTEPUAIIOB.
WM3yunth nedexThl KpUCTAINIMYECKOTO0 CTPOCHHUS U
UX poiib B NpOTeKaHWu AUPPy3uu, MIaCTUYECKOU
nepopMaluu M JPYrUX IPOLIECCOB B MaTepuaax.
N3yuuth ycnoBus obpa3zoBaHUs NpH 3aTBEpIEBaHUU
MEXaHWYECKHX CMECEH, TBEpPABIX pacTBOPOB U
XUMHYECKHX COCTUHEHUM.

W3yunTh OCHOBHBIE METOABI H3YYEHUS CTPOCHHUS
METAJNINYECKUX CIUIABOB.

MeTalia.

[Teperpe wu

CJIMTKA.

JIIOTPOIHS

Tema 5.
COCTOSTHUSA
CILJIABOB.

JuarpamMmmsl
JIBOMHBIX

I/I3y‘-II/ITI> IOHATHUA O JuarpaMmax COCTOSHUA
JBOMHBIX CIIJIABOB.

I/I3y‘-II/ITI> MCTOABI IMTOCTPOCHUA JUarpaMm COCTOAHHA.
N3y4uTh OCHOBHBIE BHJIBI JHAarpaMM COCTOSIHMSL.
CBs3b auarpaMm COCTOSIHUS U CBOMCTB CIIJIABOB.
JlnarpaMma COCTOSIHUS XKEE30 - YIIEPO.

N3yuuth a3bl B cucteme xemne3o- yraepoa. Oeppur.
Aycrenur. LlemeHTHT.

N3yunTe NMOHATHE O CTPYKTYPHOM COCTaBIIIOLIEH
crmaBa. Ilepnut. JleneOyput. CranpHas 001acTh
JarpamMmbl COCTOSTHUS JKEJI€30-YTIIEpO/.

Tema 6. Tepmuueckasn
0o0padoTKa MeTaJIOB U
CILIABOB.

N3yunth nenu repmuyeckoit o0padotku. Ilapamerpsl
TepMuUdecKor  o0paboTku.  OCHOBHBIE  BHJBI
TEPMHUYECKOI 00paboOTKH.

N3yunTh OTXKMI mEepBOro M BTOpPOro poxaa. M3yuuts
HOpMayn3anus. [ oMorenusanus.

M3yunTh 3akanka M OTOyCK CTanu. MapTeHCHTHOE




MpeBpalieHHe.

N3yunuThs BHUIBI OTIYyCKAa. XHMHKO — TEpMHYECKas
obOpaboTka MaTepHuaoB. [lemenTamus.
AzotupoBanue. Juddy3moHHAs  MeTaUIA3aIHsl.
Tepmo - mexaHnuveckas 00paboTKa.

N3yunTh 000pyIOBaHHE TEPMUUECKUX LIEXOB

Tema 7. CmiaBbl Ha
JKeJIe3HOM OCHOBE

W3yunth Keme3o M ero OCHOBHbIE  (PU3UKO-
XUMUYECKHE CBOWCTBA.

W3yunth kiaccudukanuioo crajged M 4yryHOB.
[Ipumecn u m00aBOYHBIE AIIEMEHTHI B CTAlAX U
yyryHax. M3y4uTb yriepoaucTsele W JIETUPOBAaHHBIC
cranu. MapkupoBka crajeid. Bimsaue yriepona u
JIETUPYIOIIUX 3JIEMEHTOB HA CBOWCTBA CTAJICH.
N3yuuTh KOHCTPYKLMOHHBIE M WHCTPYMEHTAJbHBIE
CTaJIM, UX MapKUPOBKA U KJaccu(uKalus.

W3yants cramum ¢ 0coObiMH  (DU3WYECKUMU
cBoiictBaMHu. OCHOBHBIE BUJbI YYI'YHOB.

W3yunth o0nacTu NPUMEHEHUs CTajeil W UYyryHOB.
N3yuuts MIOHSTHE 0 IIOPOILKOBBIX "
KOMITO3UIIMOHHBIX MaTepuajaX ¢ MEeTaNInYecKou
MaTpUIIEH.

Tema 8. CmiaaBbl Ha

W3yuuth amOMMHMA M €ro OCHOBHbIE (DHU3HKO-
XUMHYECKHE CBOMCTBA.

W3yunTh NPUHIHUIIEI JETHPOBAHUS, KIIACCH(HUKAIINS,
MapKUpOBKa U MPUMEHEHHUE ATIOMUHHUEBBIX CILIABOB.
N3yunts OCHOBHBIE obnactu IIPUMEHEHUS
neGopMUpYeMBbIX M JIMTEHHBIX  ATOMHUHHMEBBIX
cruiaBoB. M3yunTh Meab U €€ OCHOBHbIE (DU3MKO-
XUMHUYECKHUE CBOWCTBA.

W3yunth NpuHIMNBI JIETUPOBAHUS, KilaccuuKaius,
MapKMpOBKa U IIPUMEHEHHE MEIHBIX CIIJIaBOB.
bpon3sl 1 naryHu.

N3yuuts OCHOBHBIE o0nactu [IPUMEHEHUS
ne(OpMUPYEMBIX U JINTEHHBIX MEIHBIX CILIABOB.
W3yunTh THUTAaH W €ro OCHOBHBIE  (PU3HMKO-
XUMHUYECKHE CBOWCTBA.

W3yunTh NPUHLMIIEI JETHPOBAHUS, KJIACCH(PUKAIINA,
MapKMpOBKa M IIPUMEHEHHE THUTAHOBBIX CIIJIABOB.
N3yuuts  OCHOBHBIE  BHIbI  TYIOIUIABKMX U
AHTU(QPUKIIMOHHBIX CIUIABOB U UX MPUMEHEHHE

OCHOBE IBETHBIX
METAJLJIOB.

Tema 9.
Hemeranauueckue
MaTepuaJbl.

W3yunth oOmuMe CBEACHHS O HEMETaNIMYeCKUuX
Marepuaiax.

W3yunth monuMmepbl W HMX KIACCU(PUKALUSA, BUIBI
IJIACTMAcC U UX IPUMEHEHHUE.

N3yunth cunukatHele Marepuanbsl. CTekna U
kepamuka. CHUTaJUIbl U KEPMETBHI.

N3yunTh OCHOBHBIE BUbI PE3UH.

M3y4nTh OCHOBHBIE BUJIBI U CBOMCTBA JIPEBECUHBI U
JIPEBECHBIX MATEPHUAJIOB




4.

YUYEBHO - METOJMYECKOE OBECINEYEHME CAMOCTOSITEJIBHOM PABOTHI

OBYYAIOLIUXCs
Tewmsl nus Komu | ®opmsl
camocrosiTesib | M3ydaemble | 4ecTB | caMOCTOs Mertoauueckoe dopmbl
HOT'O BOIIPOCHI 0 TEIBLHOI o0ecrieueHne OTUYETHOCTH
W3YYCHUS 9acoB | pabOThI
Tema 1. Y4eOHO-MeTOANUECKOE
dusuko-
OCHOBHBIE obecrieueHue
o XUMHUUECKH IToaroroBka
CBOICTBA . 10 JIUCLIUIUINHEI CooOwenne
e CBOICTBA coo0LIeHus
MaTepUasoB.
MaTepUajoB
Tema 2 ITonroroska | YuyeOHO-MeTOOUYECKOE
' Crtpykrypa coo0ieHns | obecrieueHue
Ctpoenue
merawiou | 10 TUCIUILINHBI Coo0lurienue
METAIUINYECKHU
CILIABOB
X MaTepHayoB
Tema 3. IToaroroska Coo0Omienne
Y4eOHO-METOAUUECKOE
JlnarpamMmbl JlnarpamMmbl coo0LeHus
olecrieuenue
COCTOSIHUS COCTOSIHUS
o . 10 UCLUILINHBL
JIBOMHBIX JIBOMHBIX
CILUIABOB. CILUIABOB.
Tema 4. . IToaroroska Coo0menne
Bo3znetictBu Y4eOHO-METOIUUECKOE
Tepmuueckas coo0LeHus
e obecreueHue
obpaborka TeMnepar 14 JIACLIUTIIIUHBI
METAJUIOB U patyp
bl HA
CILUIABOB.
METAJUIBI
Tema 5. ITonrorosxa | YueOHO-METOOUYECKOE Coo0urenne
CruiaBel Ha cooOmenns | obecrneueHue
N Cranmu n
JKEJIe3HOU , o 16 TUCIIAILINHEBL
OCHOBE. yryn
Tema 6. IToaroroska CooOmenne
Y4eOHO-METOAUUECKOE
CruaBel Ha AroMuHue COOOIIIEHNS
olecrieuenue
OCHOBE BELIE,
16 TUCIUILINHEI
LIBETHBIX MEIHBIE U
METAJLIOB. JIp. CIUTaBBI
Tema 7. Matepuanst IMonrotoBka | YueOHO-METOAMYECKOE Coobmenue
Hemertammnue | c cooOmienust | odecrneyeHme
CKHE HeMeTany | 8 JIUCLIUTUINHBI
MaTepHabl. EeCKUMHU
CBOMCTBaMU
Hroro 84




5. ®OHJA OHNEHOYHBIX CPEACTB JJs1 IPOBEJEHUA 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
IPOTrPaMMBbI
KorauutusHbiii 1.PaboTa Ha yu4eOHBIX 3aHATHUAX

VYK-1. CnocobeH ocCyIIecTBIsATh

. 2.CamocTosTenbHas pabota
MOWCK, KPUTHUYECKUA aHAIU3 U

1.PaboTa Ha y4eOHBIX 3aHITHSIX

cuHTEe3 MHPOPMALUH, IPUMEHSITH OnepanioHHbIi
2.CamocTosiTenbHas paboTa

CHUCTEMHBIHN nmoaxod MJist pCuICHUA

TIOCTABJICHHBIX 3a/1d1. HestenpHocTHbIl | 1.Pa0oTa Ha yueOHbBIX 3aHATHIX

2.CamocrosiTensHas paboTa

IIK-1. CrmocobGeH ocBauBaTh U KoruutupnbIit 1.PaboTa Ha yueOHBIX 3aHATHUAX
UCIIOJIb30BATh TEOPETUYCCKHE 2.CamocrosiTensHas paboTa

3HaHUSA U NPAKTUYECKHUE YMEHUS
Y HaBBbIKU B IPEAMETHON 00J1acTH
pu pelieHun

OnepanmoHHbIN 1.Pabota Ha yueOHbIX 3aHATHIX
2.CamocrosiTensHas paboTa

po¢eCCUOHAIBHBIX 3a]1a4. JeqarenbHOCTHBIN 1.PaboTa Ha yueOHBIX 3aHATHUAX
2.CamocrosiTensHas paboTta

5.2. Onucanue moka3atesjieli U KpUTepHEeB OLEHHMBAHHMSA KOMIIETEHIHH Ha Pa3IMYHBIX
Tanax ux (popMupoBaHUsA, ONMCAHMUE LKA OLIEHUBAHUA

VYK-1. CnocobeH ocCymecTBIsITh IOUCK, KPUTHYECKHM aHamu3 U CUHTe3 HH(popmauuu,
IPUMEHSTh CUCTEMHBIN MOJXO0J1 JJIsl pEIeHHUs OCTAaBJICHHBIX 3ajay.

=
S| 5 =
EREE
_ S ]
- =]
=i 5| S a 5 Ormucanue IIxana oneHuBanusg
s &gl © 5 d . Kputepuu oneHnBaHus
S E 5 A IoKa3aTelen
82| 8§ 2
S 2| 8¢ ¢
= §-< o
@®parMeHTapHOE 3HAaHHE OCHOB
3HaHue OCHOB MIOMCKa, KPUTHYECKOTO aHAIIH3a
[OHNCKa, U cuHTe3a nHpopManuy,
KPUTHYECKOI'O MIPUMEHEHUSI CHCTEMHOTO
= - aHaAIIN3a U CHHTE3a MOJIX0/1a /TSl PELIeHHUS
E 2 HH(pOpMaruy, [TOCTABJIEHHBIX 3a1a4
NPUMEHCHUSI
s 2 PUMERC 41-60
= =9 CHCTEMHOI'O
5 = MOJX0/1a IS
~ peleHus
HOCTABJICHHBIX
3aj1a4




YeTkoe ¥ TMOJHOE 3HAHUE O

MaTCpHUAJIOBCAYCCKUX 3a1a4.

= MOVWCKE, KPUTUISCKOM aHATH3E U
% CHHTE3e uHpOpMaIInHY,
= PUMEHEHUN CHCTEMHOTO 81 -100
= MIOJTXO/T TUIst pelieHus
£ HIOCTaBJIEHHBIX
MaTEepPHAIOBETYECKUX 3a/1a4
Henonnoe u cinabo
3aKpeIIeHHOE YMEHHE IOUCKa
= YMmenue P M i
= OCYIIECTBIATS KPUTUYECKOTO aHanmM3a |
E:S oMK CHUHTE3a uHpOpMaIInHY, 41-60
= g ’ . IIPUMEHEHHUIO CUCTEMHOI'0
= g KPUTUYCCKHIA
= 0JIX0/1a IOE pereHusI
o aHaJau3 MW CHHTE3
= IOCTABJICHHBIX
S uHpopmanuu,
= MaTEepPHAIOBETYCCKUX 3a/1a4
= PUMEHSTh
= CHCTEMHLL Oco3HaHHOE yMEHHE TIOUCKa,
5 = HOXOT s | KPHTHUECKOTO aHanmM3a "
% pereH CUHTE3a uH(OpMaIUH,
= HOCTABICHHBIX MIPUMEHEHHUIO CHUCTEMHOTO 81-100
= MoJIX0aa TS peueHus
g |3amau
= MOCTABJICHHBIX
MaTEpUAIOBEIICCKUX 3a/1a4
OOme 3HaHUS TI0 BIAJCHHIO
HaBBIKAMHU 0 TIOHCKE,
= Branenne KPUTHYECKOM  aHaluW3e U
g | IpUCMaMH MOUCKA, | cpyrese uH}pOpManuH, 41-60
= 2 -
= S KPUTHICCKOTO | npymenenuro CHCTEMHBIH
2 o aHajin3 u CUHTE3a | nonxona s peleHus
5 MHPOPMAIH, | 11ocrapneHHBIX
S
z HPAUMCHCHH MaTepHaloBeYECKHX 3a/1a4.
= CUCTEMHOTO
o HOMXONa IUIS] Oco3HaHHOE BIIaJICHUE HABBIKOM
= = Ié é[ A MOKCKA, KPUTHYECKOTO aHaln3a
IIICHUS
N g p u CUHTE3a uH(popMaluuy,
= MIOCTABJICHHBIX
E sanau MPUMEHEHHIO CHUCTEMHOI'O 81 -100
= MoJIX0/1a TUTST pelIeHus
B MOCTABJICHHBIX

ITIK-1. CnocoOeH ocBaMBaTh U MCIOJIH30BaTh TCOPCTUUCCKHUEC 3HAHUA U ITPAKTHICCKUC YMCHUS U

Oransl
dbopmupoBaHus

KOMIICTCHIINU

OCBOCHHI

YpoBHU

v

COCTaBJIIIOLICU

OMIIETECHIINN

Onucanue
OoKa3areiiel

HABBIKU B IPEIMETHON 001aCTH MPH pelIeHnH TpodecCHOHAIbHBIX 3a1a4.
xR

Kpurepuu onieHuBaHus

IIxama oneHUBaHUA




Hamumume  campix  0oOmmx
3HaHHE OCHOB | 3HAHMM 110 OCBOEHHUIO W
’% OCBaNBaHUs U | UCIIOJIB30BAaHUIO
‘E MCII0JIb30BaHUs TEOPETUYECKUX 3HAHUH U 41-60
= g | TeopeTHYeCcKuX IPaKTUYECKUX YMEHUH U
= = 3HAHUHI U | HABBIKOB B IIPEAMETHOU
aa)]
= HPAaKTUYECKUX obnacTd  HpU  pELICHUU
= YMEHHH W HABBIKOB B | MPO(ECCHOHAIBHBIX 3a/1a4
) = npeaMeTHo obnactu | Hanmume ¢yHIaMeHTaIbHBIX
™ = npu pELIECHUH | TEOPETUYECKUX 3HAHMM U
> .
z npopEeCCUOHATBHBIX | MPAKTHYECKUX  YMEHHH U 81 - 100
=l 3a1a4 HaBBIKOB B  IIPEIMETHOMU
2, objactTh  mpu  pEIICHUH
= po(eCCUOHATBHBIX 3a/1a4
Ymenue OCBaNBaTh u
= Ymenune UCIIOJIb30BaTh
2 OCYIIECTBIATD TEOPETUYECKUE 3HAHUA U
° OCBaMBAHHE W | mpakTU4eCKue yMEHUs W 41-60
= a HACMIOJIb30BAHNEC HaBBIKU B MpeIMETHOM
= )
= = TECOPETHICCKUX o0macTd  mpH  pEHICHUH
5 SHaHHH 1 | mpodheccuoHanbHBIX 3a7a4
= [PAKTHYECKHUX
< o
= < yMenuii u HaBbikos B | OCO3HaHHOE yMEHHUC
b (3
5 3 peaAMETHOU oOyjactu | OCBanBaTh M HCIOJb30BaTh
E\ npu peleHun TCOPECTUUCCKUC 3HAHUA u
= npodecCHOHANbHBIX | IPAKTUYECKUE  yMCHUS U 81-100
= 3a1a4 HAaBBIKA B MPEIMETHOMN
5 o0nacTd  OpU  pELICHUHU
npoeccnoHabHBIX 3aa4
BraseHie Bnanenue HaBBIKAMU
= a OCBOEHHUSI M HCIIOJIb30BAHUS
= npueMaMu .
0 TEOPETUYECKUX 3HAHUH W
S OCBalBaHUs u .
= MIPAaKTUYECKUX YMEHHM U 41-60
= 2 HCIIOJIb30BaHUS N
= g HaBBIKOB B IIPEIMETHOU
i = TEOPETUYECKHUX
= 9 o0jacTh  MpU  pEUICHUH
Q 3HaHUU u
= npogeccuoHaIbHbBIX 3a1a4
i MIPAKTUYECKUX
= . Oco3HaHHOE BJIa/ICHUSMHU
3} = YMEHHMH U HaBBIKOB B
= = IpemeTEOH ofnacTH HaBbIKAMH  TEOPETUYECKUX
= o
= 2 | on ey | 3HATAA M TIPAKTHYECKHX
= P P YMEHMM WM  HaBBIKOB B 81 -100
g npo¢eCcCHOHATBHBIX N
) saxau MpeAMETHON 0o0yacTu  Tpu
E* pelieHnn
npodeccnoHabHBIX 3a]a4
IIIxana oueHUBaHUSA COOOIICHUS
Kpurepuu onieHuBaHus bansl
€CITU MPEICTaBIEHHOE COOOIIEHNE CBUIETENBCTBYET O
MIPOBEJICHHOM CaMOCTOSITEIbHOM HCCIIE€0BAHUH C
NPUBJICUYECHUEM PA3IMYHBIX HICTOYHUKOB MH(OpMAIIH; 15-20 Gasos
JIOTUYHO, CBSI3HO U IMOJIHO PACKPBIBAETCS TEMa; 3aKII0UCHHE
COJIEP’KUT JIOTMYHO BBITEKAIOIINE U3 COJIEP/KAHUS BBIBOJIBL.




€CITU TPE/ICTaBIEHHOE COOOIICHNE CBUICTENBCTBYET O
IIPOBEICHHOM CaMOCTOSITEIbHOM HCCIIEIOBAHUH C
NPUBJICUYCHUEM JBYX-TPEX HCTOUHMKOB MH(OPMAIINH;
JIOTUYHO, CBSI3HO U IIOJIHO PACKPBIBACTCS TEMA; 3aKIIFOYECHUE
COJICPIKUT JIOTUYHO BBITEKAOLINE U3 COACPKAHUS BBIBOJBL.

6-14 GamioB

OTCYTCTBYIOT BbIBOABI.

€CJIK IMPEACTABIICHHOC COO6HI€HI/IC CBHUICTCIIBCTBYET O
MMPOBCACHHOM UCCJICAOBAHUUN C MIPHUBJICYCHHUEM OJHOI'O
HCTOYHHUKaA I/IH(bopMaHI/II/I; TEMaA paCKpbITa HE ITOJIHOCTBIO,

2-5 damnos

CcCJIn COO6H_ICHI/IC OTCYTCTBYCT

0 — 1 6am

[IxaJia oneHUBAHNUSA TECTA
Hanucanue tecta onenusaerca no mkaie or 0 1o 20 6awios. OcBOEHUE KOMIIETEHIMI 3aBUCUT

OT PE3YyJIbTAaTa HAIIMCAHUA TCCTA!

Kputepuu onienuBanus

basel

KOMIIETEHIIMM  CYMTalOTCa OcBOeHHbIMH Ha | 15-20 Gamnos (80-100% mpaBHIbHBIX OTBETOB)
BBICOKOM YpPOBHE (OIICHKA OTJIMYHO)

KOMITCTCHIIMM CYHMTAIOTCSI OCBOSHHBIMH Ha | 9-14 6amioB (70-75 % npaBUIBHBIX OTBETOB)
0a30BOM ypOBHE (OLIEHKA XOpOIIIO);

KOMIIETEHIIMH CUYUTAIOTCS OCBOGHHBIMH Ha | 1-8 6amnos (50-65 % mpaBUIIbHBIX OTBETOB)
YIIOBJIETBOPUTEILHOM YpPOBHE (onenka

YJIOBJIETBOPHUTEIBHO);

KOMIIETEHIIMM  CUYMTalOTCca He ocBoeHHbIMH | 0 6amnoB (MeHee 50 % mpaBUIIbHBIX OTBETOB)

(olLIeHKa HEYJIOBJIETBOPUTEIIBHO).

IIxajga oneHUBaHHUS JOKJIAAA

Kpurepuu onienuBanus

basel

CBO6OI[HO€ H3JIOKCHUC U BJIAICHUC MAaTCPHUAJIOM. ITonHoe YCBOCHHUEC CYTU HpO6J’I€MH,
AOCTATOYHO MPaBUIIbHOC U3JI0OKCHUC TCOPHUU U MECTOJOJIOTUH, aHAJIN3 (baKTqucxoro
MaTepHrajia U UYCTKOC U3JIOKCHUC UTOTOBLIX PE3YJIIBLTATOB, 'PAMOTHOC U3JIOKCHUC
TCKCTA.

20 -256am10B

[[OCTE[TOLIHOC YCBOCHUC MaTcpuraja. CYTB HpO6JICMLI pacKkpbITa, AHAITUTUYCCKUC
Marepurajibl, B OCHOBHOM, IPCACTABJICHBLI, OIIMCAHHUEC HC COACPKUT pr6BIX OIHI/I60K;
OCHOBHBIC BbIBObI N3J10KCHBI U, B OCHOBHOM, OCMBICJICHBI.

14-19 6annoB

IToBepXHOCTHOE YCBOCHHME TEOPETUUECKOr0 MaTepuana. Hexgocratounslii ananms
a”Hanmu3upyemoro Marepuana. CyTb npoOaeMbl H3J10’KeHa HEYETKO; B UCIIOJIb30BaHUU
MOHSATUMHOTO anmnapaTta BCTPEYar0TCsl HECYIIECTBEHHbIE OIINOKH;

7-13 GayuioB

HeynosnerBopurenbHOE yCBOGHHE TEOPETUYECKOTO U (PAKTUYECKOT0 MaTepraa o
npobiaemMaM HayqHoro uccienoBanus. CyTh MpoOIeMbl U BBIBO/IbI U3JI0KEHBI TII0XO0; B
MCIOJIb30BaHNHU OHSATUHHOTO armapaTa BCTpeyaroTcs rpyobie OIIMOKN; OCHOBHBIE
BBIBOJIbI M3JI0KEHBI M OCMBICIEHBI IJI0XO.

0-6 6ayutoB

HIkaJjia oueHMBaAHUS NPAKTUYECKON MMOATOTOBKH

Kpurepun oniennBanus basnsl
BBICOKAsl aKTUBHOCTb Ha MPAKTUYECKOHN MOATOTOBKE, BBIIIOJIHEHBI 5
BCE 3aJIaHUs], IPEAYCMOTPEHHBIE MPAKTUYECKON MOATOTOBKOI
Cpenssist akTUBHOCTD Ha MPAKTUYECKOM IMOATOTOBKE, BHITIOJIHEHA 2
MIOJIOBMHA 33J]aHUH, IPETyCMOTPEHHBIX MPAKTUYECKOU
IIOATOTOBKOM
Hu3kas akTHUBHOCTB Ha MPAKTUYECKON MOATOTOBKE, HE BBIITOIHEHBI 0
3a/1aHMs, IPEYCMOTPEHHBIE IPAKTUYECKOM MOATOTOBKOU




5.3. TunoBbie KOHTPOJIbHBbIE 32JAHUS WIH WHbIE MATEPHAJIbI, HEO0X0AMMBbIE J1JIsl OLEHKH
3HAHUH, YMEHMid, HABBIKOB M (WJIM) ONbITA JeATEJbHOCTH, XaAPAKTEPHU3YIOIIUX ITANbI
(opMupoBaHUA KOMIIETEHIINH B MIpoLiecce 0CBOeHHs 00pa30BaTeIbLHON NPOrpaMMBbl
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IIpumepHbIH TECT
Tecr Nel

Bompoc 1:

OBTEKTOU/] CTAJIU MPEACTABIAET COOON CMECK. ..
Bapuants! oTBeTa:

a) JKene3a U [IeMEHTHUTA.

0) peppura u aycTeHura.
B) ayCTEHHTA U MEPIUTa.
r) ¢peppuTa U IIEMEHTHUTA.

Bomnpoc 2:

I[I/Ial“paMMI)I COCTOSAHUA ABYXKOMIIOHCHTHBIX CUCTEM CTPOAT B KOOpJAUHATAX. ..
Bapuants! oTBeTa:

a) TemMreparypa — COCTaB.

0) BpeMst — COCTaB.

B) CKOPOCTb OXJIAX/ICHUS — COCTaB.
') TeMIepaTypa — BpeMsl.

Bompoc 3:

HaI/I6OJ'ILI_Hy1-0 TEINIOCTOMKOCTh UMEIOT IIJIACTMACChl HA OCHOBE. ..
BapI/IaHTBI OTBCTA:

a) MOJUCTUPOJIA.
0) MoJIMaMUIOB.
B) MOJMATUJICHA.
') KDEMHUHOPTaHUYECKHUX TTOJIMMEPOB.

Bomnpoc 4:

IIpu cpenHEeM OTIyCKE YIIEpPOAUCTBIX CTAJeH MApTEHCUT MPEBPALAETCA B ...
BapunaHnTs! oTBeTa:

a) TPOOCTHUT OTIYCKA.
0) mepauT OTIyCKa.

B) MapTEHCHUT OTIIyCKa.
T') COpOUT OTITyCKA.

Bompoc 5:

MakpoMoeKyipl Kaydyka UIMEIOT CTPOEHHUE. ..
BapuanTs! oTBeTa:
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a) JINHEWHOE WJIN CJIa00pa3BETBICHHOE.
0) peakoceTvaroe.

B) I'yCTOCETYATOE.

T') JICCTHUYHOE.

Bomnpoc 6:

JI71s1 U3roTOBIICHU YTOJIKA U3 CTAJIBHOIO JIMCTA IIPUMEHSIETCS. . .
Bapuants! oTBeTa:

a) KOBKa.

0) mTaMIiOBKa.

B) MPOKATKa.

T') ropsidast 0ObeMHasi ITaMIIOBKA.

Bomnpoc 7:

OCHOBHBIMH HHCTPYMCHTAMMU IIPU IIPOKATKE ABJIAIOTCA. ..
BapI/IaHTBI OTBCTAa:

a) MOJIOTBI.
0) BaJKU.

B) IIITAMIIBI.
') MaTPHULIBI.

Bompoc 8:

B uyryne mapku BU60 yrnepoa HaxoauTcs B BUZE. ..
BapuaHTs! oTBeTa:

a) IUIaCTUHYATOro rpadura.
0) XJIOMIbEBUAHOTO IrpaduTa.
B) IIAPOBMJIHOTO rpaduTa.
') IEMEHTHUTA.

Bormpoc 9:

Ha nuarpamme Fe — FesC kputndeckas Touka A3z COOTBETCTBYET JIMHUM. . .
Bapuants! oTBeTa:

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

Bompoc 10:

3 HWXKCIICPCUNCIICHHBIX HaI/I6OJ'IBI_HYIO TBECPAOCTb B OTOXKKCHHOM COCTOSAHUH UMECT CTAJIb...

BapI/IaHTBI OTBECTAa:

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

Bompoc 11:

TepMoruiacTU4HbIE TOTUMEPBI UMEIOT CTPYKTYPY.. .
Bapuants! oTBera:

a) cepoTUTHYIO.
0) TUHEHHYIO.

B) CETYATYIO.

r) GUOPMILIAPHYIO.

Bomnpoc 12:

Haubosee BLICOKOW MarHUTHOM CIIOCOOHOCTBHIO 00J1aIaeT. ..

Bapuants! oTBeTa:

a) MeJib.

0) aIfOMUHUT.
B) JK€JIE30.

T) BoJIb(hpam.

Bomnpoc 13:

Metainyprudeckoe KaueCTBO CTalIu ONPEAEISICTCS. ..
Bapuants! oTBeTa:

a) CyMMapHBIM COJIEpKaHUEM JIETUPYIOIIUX 2JIEMEHTOB.
0) cozepkaHueM BpeIHbIX NpuUMecel — cepsl U docdopa.

B) COACPIKAaHNUEM BPCIHBIX r[pI/IMeceﬁ — KpECMHUA U MapraHua.

I) CoZIep >KaHUEM yTIIepoaa.

Bompoc 14:

MGTOI[OM, NMPUMCHACMBIM JJIA U3TOTOBJICHUS MIBEJIIICpA, ABJIACTCA. ..

BapI/IaHTBI OTBCTA:

a) BICAJIKA.

0) mpokarka.

B) ropsiuasi 00beMHasl ITaMIIOBKa.
I') KOBKa.

Bompoc 15:

TBepAOCTs MapTEHCUTA IIPU YBEIMUEHUH COJIEPKAHUS YIIIEPOaA. ..

BapunaHnTs! oTBeTa:

a) YBEJIMYUBACTCA.
0) U3MEHseTCSI HEMOHOTOHHO.



el N S el NS el AN S ~ow

NS

no

B) YMEHBIIAETCH.
T') HE U3MEHSCTCA.

Bomnpoc 16:

IIpu nerupoBaHUM ATOMUHHUS €70 3JIEKTPOIIPOBOJHOCT. . .
Bapuants! oTBeTa:

a) YMEHbILIAETCsl.

0) yBeTUIMBACTCSI.

B) U3MEHSIETCS HEMOHOTOHHO.
') HE U3MEHSETCS.

Bompoc 17:

I_[eMeHTaI_[I/IH — 9TO HAChIICHUEC ITOBEPXHOCTHOI'O CJIOA MCTAJlJIA. ..
BapI/IaHTBI OTBCTAa.

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

T') IITHKOM.

Bompoc 18:

Haubonee TOHKOI[HCHGpCHOﬁ ABJIACTCA (I)eppI/ITO'L[CMeHTI/ITHaSI CMCCh THIIA...
BapI/IaHTBI OTBCTAa:

a) TUIACTUHYATOTO TepPIINTA.
0) 3epHUCTOTrO NEePINTA.

B) copOurTa.

I') TPOOCTHTA.

Bomnpoc 19:

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

a) LIEMEHTUT MU MEepJIuT.
0) TUIacCTUHYATHIIN NEepIIuT.
B) GEeppuUT U MEPIUT

') MApTEHCHUT.

Bompoc 20:

TCpMOHJ’IaCTI/I‘-IHBIMI/I Ha3bIBAIOT MMOJIUMCPHI. . .
BapI/IaHTBI OTBECTAa:

a) UMEIOLIME TPOCTPAHCTBEHHYIO («CIIUTYIO0») CTPYKTYPY.

0) HEOOpaTHMO 3aTBEPACBAIOIINE B PE3YJIBTATE MPOTEKAHUS XUMUUECKUX PEAKIIHM.

B) UMEIOILIUE PEAKOCETUATYIO CTPYKTYDPY.
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') 00paTUMO 3aTBEP/ICBAIOIIUE B PE3YIbTATE OXJIAXKICHHS, 0€3 YIaCTHsI XUMHYECKHX

Tect No2

Bompoc 21:

Bricoknm YACIBbHBIM DJICKTPUYCCKUM COIIPOTUBJIICHUEM o6naz[aeT. ..
BapI/IaHTBI OTBCTAa:

a) YMCThbIE METAJIBI.
0) IPOBOAHUKH.

B) JUDJICKTPHKHU.

I') IPOBOJHUKHU.

Bompoc 22:

Temmnepatypa, pu KOTOpoii (heppoMarHeTUKH TEPSIFOT MATHUTHBIE CBOMCTBA, HA3bIBAIOT

TOYKOM. ..
Bapuants! oTBeTa:

a) Jlopeniia.
0) Kropu.

B) dapanes.
r) ['n66ca.

Bompoc 23:

HpI/I BBICOKOM OTITYCKEC YTJICPOAHUCTBIX craneu MapTCHCHUT IPECBPALIACTCA B...
BapI/IaHTBI OTBCTA:

a) MapTEHCHUT OTITyCKa.
0) TPOOCTUT OTITYCKa.
B) MEPJIUT OTIYCKa.

') COpOUT OTITyCKa.

Bomnpoc 24:

®opma rpaguToBbIX BKIIOUeHUH B uyryHe BU40...
BapunaHnTs! oTBeTa:

a) XJIOTIbEBU THAS.
0) rIacTUHYaTasl.
B) IIAPOBUIHAS.

T') BEpMUKYJIIpHAsl.

Bompoc 25:

JInTeHBIMH CIIJTaBAMHU Ha OCHOBE AJIFOMUHUS SABJISIFOTCA. ..
BapwnaHnTs! oTBeTa:
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a) CHUTYMUHBI.

0) OpOH3HI.

B) aBUAJIH.

') TIypaJFOMHUHBI.

Bomnpoc 26:

Hazanue u xumuyeckuii coctas criaBa mapku JIK80-3...
Bapuants! oTBeTa:

a) TUTCHHBINA ATFOMIUHHUEBBIN CIUIaB: coaepkut 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 % yrinepona, 3% kobainbra.

) JaTyHb: coaepxuT npumepHo 80 % menu, 17% uunka u 3% KpeMHus.

Bomnpoc 27:

Cranu mapok 500", 50C2, 60C2X DA ucnoab3yIOT 1151 U3TOTOBIICHUS. . .
Bapuants! oTBeTa:

a) IPYXKUH U peccop.

0) Ky30BOB aBTOMOOMIICH.
B) PEXYIIEr0o HHCTPYMEHTA.
T') 3y04aThIX KoJec.

Bomnpoc 28:

LlemeHTHT — 3TO ...
BapuanTts! oTBera:

a) XUMHUYECKOe COeTMHEHUE JKeJle3a C YTIEPOIOM.
0) cMech ayCTEHUTA U LIEMEHTHUTA.

B) cMech (peppuTa U [IEMEHTHUTA.

T') TBEP/bIN pacTBOpP BHEJPEHUS YIIIEpOa B Kelese.

Bomnpoc 29:

CnocoOHOCTh MaTepHaia COPOTUBIATHCS IEUCTBUIO BHEITHUX CHJI, HE pa3pyllIasch,

Ha3bIBACTCA. ..
BapI/IaHTBI OTBECTAa:

a) BSI3KOCTBIO.

0) MIaCTUYHOCTHIO.
B) IPOYHOCTHIO.

T') TBEPAOCTHIO.

Bompoc 30:

Baxkancus sBisieTcst neekTom. ..
BapwnaHnTs! oTBeTa:
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a) 0O0BEMHBIM.
0) TOYCUHBIM.
B) IIOBEPXHOCTHBIM.
T') JIMHCWHBIM.

Bomnpoc 31:

CnnaB mapku bpAS — s70...
Bapuants! oTBeTa:

a) BBICOKOKQYECTBEHHAs CTaJIb, JICTUPOBAHHAS HEOJITUMOM U OOPOM.

0) anromuHueBas OpoH3a, copepxanias 5% amTOMUHHUS.
B) OBICTpOpEXYIIas CTallb, coaepkamias 5% Boyb(pama.
T') aJJIOMUHUEBBIN CIUIaB, coaepxkamuii 5% Oepusuius.

Bompoc 32:

Cr1ocoOHOCTHL MAarHUTHOTO MaTepHrajia rmo-pasHoMy HaMAaron4imMBaTbCA B PA3HBIX HAIIPABJICHUAX

Ha3bIBACTCH. ..
Bapuants! oTBeTa:

a) aHU30TPOIUECH.

0) MAarHUTOCTPHUKIIUCH.
B) U30TPOIHUEH.

') MHIUKaIUeH.

Bomnpoc 33:

J1s pe3uHbl XapaKTepHBHI. . .
BapuanTs! oTBeTa:

a) BBICOKAs TCIIOIMIPOBOAHOCTD, BBICOKAA IMJIOTHOCTD.

6) BBICOKAA MIIaCTUYHOCTDH, HU3KasA KOPPO3UOHHAA CTOMKOCTb.
B) BBICOKAA 3JIaCTUYHOCTb, HU3KAasd 3JICKTPOIIPOBOAHOCTD.

F) BBICOKAA MPpOYHOCTL, BBICOKAA TEIIOCTOMKOCTb.

Bomnpoc 34:

TepMopeakTUBHbBIE TOJTUMEPBI UMEIOT CTPYKTYPY. ..
Bapuants! oTBeTa:

a) pa3BETBIIECHHYIO.

0) MPOCTPAHCTBEHHYIO («CIIUTYIO»).
B) JINHEHHYIO.

I') CEepOTUTHYIO.

Bompoc 35:

CO,Z[Cp)KaHI/IC yriiepoaa B 3a3BTCKTOUAHBIX CTAJIAX COCTABIIACT. ..

BapI/IaHTBI OTBECTAa:

a) (4,3...6,67)%.
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6) (0,02...0,80)%.
B) (2,14...4,30)%.
r) (0,80...2,14)%.

Bompoc 36:

B uyryne mapku KU45-6 rpadutoBbie BKIFOUCHHUS UMEIOT (hopmy...

BapI/IaHTBI OTBCTAa:

a) MapOBUIHYIO.

0) BEpMUKYJISIPHYIO.
B) IJJACTUHYATYIO.
I') XJIONbEBUIHYIO.

Bomnpoc 37:

CopOuT 3aKaiiku ¥ COPOUT OTITYCKa Pa3TMIAIOTCH. . .
Bapuants! oTBeTa:

a) (ha30BBIM COCTABOM.

0) IUCIIEPCHOCTBIO.

B) XUMUYECKUM COCTaBOM.

r) GopMOH YacTHI] IEMEHTHUTA.

Bomnpoc 38:

Crpykrypa ctanu Y8 nocie MmoJHOro OTKUIa - ...
Bapuants! oTBeTa:

a) LIEMEHTUT U MEpIIUT.
0) MapTEeHCHUT.

B) MEPIIUT.

r) bepput u nepauT.

Bompoc 39:

CBOMCTBO JTUTEHHBIX CILIABOB YMCHBIIATH 00BeM IIpU 3aTBCPACBAHNHU U OXJIAXKICHUU

Ha3bIBACTCH. ..
Bapuants! oTBeTa:

a) KpUCTaJUTH3aIuei.
0) pekpuCTaIIn3aueH.
B) YCaJIKOM.

T') )KUAKOTEKYIECThIO.

Bompoc 40:

B uyryne mapku BU100 rpadgutoBsie BKIIOUEHUS UIMEIOT GOpMY. ..

BapI/IaHTBI OTBECTAa:

a) MapOBUAHYIO.



2. 0) XJIONbEBUAHYIO.
3. B) BEpMHUKYJISAPHYIO.

4.

I') IJIACTUHYATYIO.

Knwouu npasujibHbvlX omeenos 0J151 Mecmos.

2 |3 |4 |5 |6 |7 (8 |9 |10]11 |12 |13 |14 15|16 |17 |18 19|20

a |r |a |a |6 |6 |B |r |O |0 |B |06 |06 |0 |a |0 |T |B |T

21 |22 |23 |24 |25 |26 |27 |28 |29 |30 |31 32|33 [34|35[36 |37 383940

IIpumepHas TeMaTHKa cOO0LIEHUIT

1. Jlnarpamma COCTOSIHUS KeJ€30-yTIIepoL

2. CBsi3b MEX1y CBOMCTBAMH CILIABOB U JUArPaMMaMH COCTOSIHHUS.

3. KommoHeHTs! 1 ¢a3sl B crtaBax xenesa ¢ yriepogoM. depput, aycTeHuT,
LIEMEHTHUT.

4, Huarpamma cocrosinus xene3o-1ieMmeHTuT. Jleneoypur. Ilepnut. Iuarpamma
COCTOSTHUS JKeTe30-TpauT

5. Krnaccudukanus craiei.

6. VYriepoaucTsie KOHCTPYKIIMOHHBIE CTaJIH.

7. MapxkupoBka JierupoBaHHbIX cTajieil. CpaBHEHUE CBOWCTB YIJIEPOAUCTBIX U
JETUPOBAHHBIX CTAJIEH

8. [TpokanuBaeMOoCTh U (PU3UKO-XMMHUYECKHE CBOMCTBA JISTHPOBAHHBIX CTAJICH.

9. CrpouTtenbHble KOHCTPYKIHUOHHBIE cTanu. CBapUBaeMOCTh CTAJIEH.

10.  MamMHOCTPOWTENBHBIE CTANN . TUIBI MAIIMHOCTPOUTEIHHBIX KOHCTPYKITHOHHBIX

crasieii. CBOMCTBA ¥ IPUMEHEHUE MAILIMHOCTPOUTENIBHBIX CTAJICH.
11.KoHCTpYKIIMOHHBIE CTAJIN CO CIIEHUATbHBIMU (PU3NKO-XUMHUUYECKUMHU CBOMCTBaMH.

11.  HMHcTpyMeHTaJbHbBIE CTAIN U CIIJIaBbI s 00pabOTKU pe3aHueM. beicTpopexyiue
CTaJIH.

12. Tsepaple cruiaBbl. Oco00TBEp/bIE MaTEpHAIIBI

13. Cranu 1y1st '3BMEPUTEITHFHOTO HHCTPYMEHTA.

14.  llenu TepMuueckoil 0OpaOOTKHM METaUIOB U CIUIaBOB. OCHOBHBIE MapaMeTphI

TEPMHUECKON 00pabOTKH.

IIpumepHas TeMaTHKA 10KJIA/10B

15.  Bwuasl TepmMuyeckoit 00paboTKu

16.  OcHOBHBIE THITHI ATFOMHHUEBBIX CIITIABOB. MapKUpOBKa ATFOMUHHUEBBIX CILUIABOB.
17. Menuble criaBbl

18.  Knaccudwukarus u XxapaKTepUCTHKA HEMETAUNTHISCKAX MaTEPHAIIOB.

19.  Kepamuka u dapdop

20.  Pe3nHO-TEXHUYECKHE MaTEPHAIBI

21.  JlpeBecHHa M JIpeBECHbIE MaTE€pPHAJIbI

22. YepHble U I[BETHBIC METAIITBI

23. Kpucrammmueckue 1 aMoppHbIe MaTepUaIbl

24. Heopranuveckue ¥ OpraHUIECKHE MaTepPHAaJIbI

25. Metajuinyeckre MaTepralibl U UX KIacCU(pUKAIIHSL.
26. Hemeraymmnieckne MaTepralibl U UX KIACCHU(UKAIIHSL.
27. TeXHOIOTHYECKUE CBOMCTBA MaTEpHAIIOB



16.

17.
18.
19.

20.
21.

22.
23.
24.

25.
26.

28. MexaHU4ecKHe CBOMCTBA MaTePUAIIOB

29 CBs13b IUarpamMM COCTOSIHHSI i CBOMCTB CILIaBOB.
30. OcHOBHBIE BUJIBI TEPMHUECKON 00PaOOTKH.

31. MapkupoBka crajiei

3agaHus HA NPAKTHYECKYIO NOATOTOBKY

W3y4nTh OCHOBHBIE (PM3NYCCKUE CBOKCTBA MAaTEPUAIIOB (TEIIOBBIC, DIIEKTPUIECKUE,
MarHMTHBIC H JIp.).

W3y4nTh XMMHYECKHE CBOMCTBA MaTEPHAJIOB.

V3y4uTh MOHATHE O KOPPO3HH U METOIaX OOPHOBI C HEH.

V3y4HuTh TEXHOJIOTMYECKHE CBOMCTBA MaTEPHAIIOB ( KUIKOTEKY4YECTh,
nehOpMUPYEMOCTh, CBAPUBAEMOCTbD U JIP.).

W3yunth MeXaHHUYECKHE CBOMCTBA MaTEPHAIOB (POYHOCTh, TUIACTUYHOCTH, TBEPAOCTH,
BSI3KOCTB ).

V3y4uTh OCHOBHBIC BHJIBI MEXaHUYECKHUX UCTIBITAHUN MaTepHaIIOB
W3y4uTh cTpOEHHUE )KUIKOTO MeTallia. 3aTBepAeBaHUE U KPUCTAILTU3ALIUS.
W3yunth KpuBbIe oxiaxaeHus. [leperpes u nepeoxiiaxcHue MaTepuaa.
W3yunTh TEPMOJIMHAMHKA KPUCTAJUIA3ALINY.

. 3yuuth cBOOOAHASI SHEPTUS U IHTPOIIUS CUCTEMBI.

. U3yunth Mexanu3m kpuctaummsanuu no J.K. YepHoBy.

. I3yunTh KkuHETHKA KpucTayum3annu. Kprucrammsanus B peaibHbIX YCIOBUSIX.

. I3yunTh cTpoeHne MeTauIinyeckoro cautka. Kpucramimueckas pemeTka.

. I3yuuTh aHU30TPONHS U AJIOTPONHS KPUCTATUNIMUECKUX MAaTEPUATIOB.

. I3yanth aedeKThl KpUCTALTNYIECKOTO CTPOSHUS M UX POJIb B TpoTeKaHuu quddy3um,

IUTaCTHYECKON Ae(opMaliuy U Apyrux NpoueccoB B MaTepraax.

N3yuuth ycnoBust 00pa3oBaHus MpHU 3aTBEPACBAHNN MEXaHUYECKHX CMecel, TBEP/IbIX
pPacTBOPOB U XUMUYECKUX COCIUHEHUI

M3y4nTh OCHOBHBIE METOBI U3YyYEHUSI CTPOCHUS METAININYECKUX CIUIABOB.

N3yunTh NOHATHSA O IHAarpamMmax COCTOSIHUS JBOMHBIX CIIJIABOB.

N3yunTh METOABI NOCTPOEHUS JUArpaMM COCTOSIHUSA. I3ydnTh OCHOBHBIE BHJIBI
quarpamm coctostHusl. CBsi3b JuarpamMm COCTOSIHUS U CBOMCTB ciiiaBoB. [luarpamma
COCTOSIHUS JKEJIE30 - YIVIEPOLI.

N3yuuts (assl B cucteme xemne3o- yriepoia. @epputr. AycreHut. LlemeHTHT.

N3yuuTh NOHATHE O CTPYKTYPHOM cocTaBistonieil crnasa. [lepnut. JleneGypur.
CranbHast 00J1aCTh JUarpaMMbl COCTOSIHUS JKeJ1e30-yrinepoal3yunTs e TepMUIecKon
o0pabotku. [Tapamerps! Tepmuueckoit 06paboTku. OCHOBHBIE BU/IbI TEPMUUECKOM
00paboTKH.

N3yunTh OT’KHUT IEPBOTO M BTOPOro poja. M3yunts HopManu3anus. ['omorenn3anusi.
N3yunTh 3aKanka 1 OTIYCK cTanyu. MapTeHCUTHOE MpEBpaICHUE.

W3yunTth BUIBI OTIYCKAa. XUMHUKO — TepMHUUecKas o0paboTka matepuanoB. Llemenranus.
Azotuposanue. Juddy3nonnas metayumzanus. Tepmo - MexaHnueckas oopaboTka.
N3yuuTh eie30 U ero OCHOBHbIE (PU3UKO-XUMHUYECKUE CBOMCTBA.

N3yunth kiaccudukanuio craneit u ayrynon. [Ipumecu u 100aBOUHBIE JIEMEHTHI B
CTaJIAX M YyryHax. M3y4nTh yriepoaucTsie U JIESTUPOBAaHHBIE CTAIN. MapKupoBKa
craneil. BnusHue yriepoa v JIETUPYIOIIKX JIEMEHTOB Ha CBOMCTBA CTAJICH.
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N3y4nTh KOHCTPYKIMOHHBIE 1 HHCTPYMEHTAJIBHBIE CTAJIU, X MAPKUPOBKA U
KJaccupuKanus.

N3yuuTh cTanm ¢ 0ocoObIMU (PU3MUECKUMH CBOICTBaMU. OCHOBHBIE BUBI UyT'yHOB.
N3yunTh 00611aCTH IPUMEHEHUS CTaJIeH U YyTyHOB.

N3y4uTh MOHATHE O MOPOUIKOBBIX M KOMIIO3ULIMOHHBIX MaTepHagax ¢ METaJIIMYeCKON
MaTpHUIIEH.

N3yunTh aqrOMUHUN U €r0 OCHOBHBIE (PU3MKO-XMMUYECKHUE CBONCTBA.

M3yunTh NPUHLUIBI JIETUPOBAHUS, KJIaCCU(PUKALINA, MAPKUPOBKA U IPUMEHEHHUE
QIIOMUHUEBBIX CIUIABOB. MI3y4uTh OCHOBHBIE 00JaCTH IPUMEHEHUS 1e()HOPMUPYEMBIX U
JUTEHHBIX ATFOMHUHUEBBIX CIIJIABOB. MI3y4HTh Me/Ib U €€ OCHOBHBIE (PU3UKO-XMMUYECKHE
CBOMCTBA.

W3yunTh NPUHLUIIBI JIETHPOBAHUS, KIACCU(PHUKAINS, MAPKUPOBKA U IPUMEHEHUE MEHBIX
CILJIaBOB. bpOH3bI U JIaTyHHU.

N3yuuTh OCHOBHBIE 00JIACTH IPUMEHEHHS 1€(POPMUPYEMBIX U IUTEHHBIX MEIHBIX
CIUIaBOB.

W3yuuTh TUTAH U €r0 OCHOBHBIE (PU3UKO-XUMHUUYECKHE CBOMCTBA.

W3yunTh NPUHLUIBI JIETUPOBAHUS, KiIacCU(PUKALKs, MAPKUPOBKA U IPUMEHEHHUE
TUTAHOBBIX CILJIaBOB. MI3y4UTh OCHOBHBIE BUbI TYIOIJIABKUX M AaHTU(QPUKIIMOHHBIX
CIUIaBOB U UX IIPUMEHEHUE

N3yunuth 0011ME CBEIEHUSI O HEMETAINIMYECKMX MaTepuaax.

N3yunuTth nosvMepsl U UX KiIacCUPUKaLus, BUAbI INIACTMACC U UX IPUMEHEHHE.
N3yunts cunukaTHble MaTepuansl. CTekina U kepamuka. CHTaIbl U KEPMETBI.

W3y4uTh OCHOBHBIE BUJIBI PE3HH.

W3y4uTh OCHOBHBIE BU/IBI M CBOMCTBA IPEBECUHBI U APEBECHBIX MaTEpUAJIOB

IIpumepHBIe BOIPOCHI K IK3aMeHY

[ToHsTHE ©0  MalIMHOBEACHWUH, TEXHOJOTHMM  KOHCTPYKIIMOHHBIX  MaTEpHUaJoOB,
MaTEepUAIOBEICHUH, METAJJIOBEICHUH. VICTOpUS pa3BUTHs HAYKU O MaTepUaliax.
TBepnoe cocrostHue BeniecTBa. UUCThIE AJIEMEHTHI U cOeUHEHUd. Kpucraiumueckue u
amop¢Hble MaTepualnsl. Heoprannueckre U OpraHuYecKue MaTepuabl

Metamiel 1 HemMeTayutel. [TIoHATHE 0 METAITNYECKOM COCTOSTHUH BEIISCTBA.
Metannuueckue marepuanbl W uUX kiaccudukanus. UepHble U I[BETHBIE METaJUIbL.
Knaccudukanus IBETHBIX METAJIOB.

OcHoBHbBIE (PU3NYECKUE, XUMHUECKHUE, TEXHOJIOTUYECKHE U MEXaHUYECKUE CBOMCTBa
MaTtepuanioB. OCHOBHBIE BUJIbI MEXaHUUYECKUX UCTIHITAHUNA MaTEPUAIIOB.

WNneanbHble W peanbHbIE KPUCTAIUIBI, TUIBI U XAPAKTEPUCTUKUA KPUCTAIUIMYECKHUX
pemeTok. J[eheKThl KpUCTAIITUYECKOTO CTPOCHUS.

Kpucrannuzanus metanioB. MOHOKpPUCTAIBI M OJTUKPUCTAIIIBL.

OCHOBHBIE METObI U3YUEHHUS CTPYKTYPHI METAJIJIOB U CILJIABOB.

[TonsiTrie 0 pa30BOM COCTaBE U CTPYKTYPHBIX COCTABISIONINX CILIABOB.

. Iloasarue o JuarpamMmax COCTOSIHUA HBOﬁHBIX CIINIAaBOB U MCTOAaX UX IMOCTPOCHMU. CBi13b

JUarpaMM COCTOSIHHSI U CBOICTB CILJIaBOB.

Jlmarpamma COCTOSTHHS KeJe30-yTIIepo/I.

OcHOBHBIE TapaMeTpbl TEepMHUYECKOH 00paboTku. Buapl TepMuueckoil 00pabOTKH.
OcCHOBHBIE TIPEBPAIICHUS B METAJIJIAX M CIIaBaX MPH TEPMHUUECKON 00padoTKe.

[ToHsITHE 0 XUMUKO-TEPMUUIECKON U TEPMO-MEXaHUUYECKOU 00paboTKax..

JKene3o u ero ocHOBHBIE (DH3UKO-XUMHUICCKUE CBOHCTBA.

Knaccudukanus cranei ¥ 4yryHOB.



16. [Ipumecu u 70OABOYHBIC PJIEMEHTHI B CTAJSAX U YT'yHaX.

17. Yriaepoauctele U JETUPOBAHHBIC CTAIW. BiusHUE yriiepoaa W JETUPYIONIUX 3JIEMEHTOB
Ha CBOMCTBA CTaJCH.

18. KoHCTpYKIIMOHHBIE CTAJIH; UX KJIacCCH(HKAINs, CBOUCTBA U TIPUMECHEHHUE. .

19. MHCTpYyMEHTANIBHBIE CTAH; UX KJIacCH(HUKAIUs, CBOHCTBA U IIPUMEHEHHE.

20. Cramu ¢ ocoObiMH  (U3MYECKUMH CBOWCTBaMH; HUX Kiaccu]ukamus, CBOWCTBA,
MapKUpPOBKA U IPUMECHEHUE. .

21. YyryHbl; UX KIacCU(pHUKAIHs, CBOWCTBA, MAPKHPOBKA U TPUMEHEHHE. .

22. IloHaTre 0 MOPOIIKOBBIX MaTepualiax.

23. AJFOMHHUH ¥ €r0 OCHOBHBIC (DU3UKO-XUMHUYECKUE CBOMCTBA.

24. Knaccuukarnus, MapKupoBKa, CBOICTBA M IPUMEHCHHE aTFOMUHUEBBIX CIIABOB.

25. Menap 1 ee OCHOBHBIE (PM3UKO-XUMHYECKUE CBOMCTBRA.

26. Kimaccuukanusi, MapKkupoBKa, CBOMCTBA U MPUMEHEHHE MEIHBIX CILIABOB.

27. TUTaH ¥ €ero OCHOBHbIE (PU3UKO-XMMUYECKHE CBOWCTBA.

28. Knaccuukanusi, MapKupoBKa, CBOMCTBA U MPUMEHEHHE TUTAHOBBIX CILJIABOB

29. OCHOBHBIE TYrOMJIaBKHE U aHTU(PUKIIMOHHBIE CILJIABBI U UX MIPUMEHEHHE.

30. O6mue cBegeHNs U KiIacCU(pUKAIH HEMETAUINYECKUX MaTepraiax.

31. [Tonmumepbl 1 UX KIaccHpUKAIIHS,

32. OcHOBHBIE BUJIbI, CBOMCTBA U IPUMEHEHHE TJIaCTMACC.

33. OCHOBHBIE BU/IbI, CBOMCTBA U MPUMEHEHUE CUITUKATHBIX MaTEPUATIOB.

34. OCHOBHEBIC BUJIBI, CBOHCTBA M PUMEHEHUE CTEKOJI U KEPAMUKH..

35. OCHOBHBbIE BU/IbI, CBOMCTBA M PUMEHEHHUE PE3UH.

36. OCHOBHEBIC BUJIBI, CBOHCTBA M PUMEHEHHUE JIPCBECHHBI M IPCBECHBIX MATCPHAIIOB.

37. Kepamideckrie MaTepriaibl

38. Meramokepamyka

39. Tlosstvie 0 KOMITO3ULIMOHHBIX METALIAX

40. TlosstTvie 0 HaHOMATEPHATIAX

41. leopmupyemble aTFOMHHHEBbIE CIUIAaBbI

JluteiiHbIe ATFOMUHYEBBIE CTUIABBI

ToporKoBbIe ATFOMIHHEBBIE CITIABBI

Treprple cruiaBbl

BBICOKOIPOYHBIE UyTyHBI
Kogkwie uyryHs!
BeicTpopexyime cram
CiepxTBEp/IbIe MaTEpHATbL
49. YKaporpouHsle CIuiaBbl

50. YKapocTolikie CIuTaBbI

BREHRED

5.4. Mertoauyeckne MaTepuajbl, ONpeaesOlIie MNPOUeAYPbl OLEHUBAHUA 3HAHMI,
YMeHHI, HaBBIKOB W (MJIH) ONBITA [AeATEJbHOCTH, XaPaKTePU3YIOIIMX JTaIbI
(popMupoBanus KomneTeHHUI

TpeboBaHust K TecTy

Hpe)maraeMLIe TECTOBBIC 3aJaHHd MNPECAHASHAYCHBI JJIsI IMMOBTOPCHUA HpOfIJIeHHOFO
Marceprajla MU 3aKpCIJICHUA 3HaHI/II>'I, riraBHas 0OCJIb TCCTOB - CUCTEMATU3HUPOBATH 3HAHHUA
CTYJACHTOB. Bo Bcex TecTOBEIX 3aaHuAX HGO6XO}II/IMO BBI6paTB HpaBHHBHBIﬁ H3 npeaiara€MbIix
OTBCTOB, 3aBCPIINUTL OMPCACIICHUC 1100 BCTaBUTH HCIIOCT&IOH.IPIIZ TCPMHH. TCKYIJ_[I/Iﬁ KOHTPOJIb
3HAHWH B BUJIC TCCTUPOBAaHUsA, IIPOBOJUTCA B paMKaXx IMPAKTUYCCKOI'O 3aHATHUAA.

Hamnucanue Tecta OICHUBACTCA 110 IIKAJIC OT 0 A0 35 6amnoB. OcBoeHue KOMHCTCHL{I/Iﬁ 3aBUCHUT
OT pE3yJIbTaTa HalTMCaHWA TECTA.



TpeGoBanus Kk cO00IIEHNIO
Coo01enne — MpoayKT CaMOCTOSITENIbHOW PabOThl CTYAEHTA, MPEACTABISAIONINNA COOOH
nyOJIMYHOE  BBICTYIUICHHME IO MPEACTABICHUIO TOJIYYEHHBIX  PE3yJbTaTOB  pELICHUs
OTIpeIeTICHHON YU4eOHO-TIPAKTUIECKON, YI4eOHO-HCCIIe0BATEIHCKOW UITH HAYIHON TEMBI.

TpeGoBanus no 0(hopMJIeHUIO COODIIEHUS

IHocnenoBaTeIbHOCTH NOATOTOBKU COOOIIEHMS:

1. [TongGepute 1 U3ydUTE IUTEPATYPY 1O TEME.

2. CocTaBbTe IJIaH COOOLIEHUS.

3. Beigenute OCHOBHBIE TTOHATHS.

4. BrenuTe B TEKCT JOMOJIHUTENBHBIE TaHHBIC, XapaKTePU3YIOIINE 00BEKT
U3YYCHHUS.

5. OdopMuTe TEKCT MUCHMEHHO.

6. [TonroroBpTE YCTHOE BBICTYIUIEHHUE C COOOILIEHUEM HAa YU€OHOM 3aHSITHH
Camo BBICTYIIICHHE JOJDKHO COCTOSATH U3 Tpex yacteil — Berymienus (10-15%
o01ero BpeMeHu), ocHOBHO#M yacTu (60-70%) u 3akmouenwus (20-25%).

TpedoBanusi K 0(p)OPMIIEHUIO TEKCTA
OO6muii 00beM HE OJIKEH MPEBBIMIATh S cTpaHull opmata A 4, ab3all JOIHKECH
paBHsATHCS 1,25 cm.
[Tonst cTpanunbl: 1eBoe - 3 cM., mpasoe - 1,0 cMm., HIKHEE 2 CM., BEpXHee - 2
cM. Tekcer mevaraercs uepes 1,5 untepsana. Ecnu Teket HabupaeTcsi B TEKCTOBOM
penakTope Microsoft Word, pekoMmeHyeTcst ucnoib3oBath MpUuQThE: Times New
Roman, pasmep mpudta - 14 nr.
[Tocre 3arooBKa, pacrojaraeMoro mocpeIuHe CTPOKH, He CTaBUTCS Touka. He
JOTTYCKaeTCs MO JUEPKUBAHKE 3ar0JIOBKA U TIEPEHOCHI B CIIOBAX 3aroJIOBKa.
CtpaHuIlbl HyMEpYIOTCS B HapacTaroieM nopsiake. HoMepa cTpaHuil cTaBATCsS BHU3Y
JUCTA MO0 LEeHTPY, pa3mep mpudra - 12 ot
TuTyIbHBIN JTUCT BKIIOYAETCS B OOIIYIO HyMEpaIuio, HO
HOMEp CTPaHUIIBI HA HEM HE MPOCTABISAETCS (3TO HE OTHOCHUTCS K COACPKAHHIO
COOOIIICHUS).
TpeOoBanus M0 HANMMCAHUIO TOKJIA/IOB

Jloknag - 3TO KpaTKoe COOOIIeHHEe O 3aJaHHOM MpernojaBaTeleM TeMe, B KOTOPOM
coOpana wHGpOpMAIUsS W3 OJHOTO WM HECKOJIBKHX HCTOYHUKOB. JlOKJIam MOXKET SBISATHCS
U3NIO)KEHUEM COJIep)KaHUsl HaydyHOW paboTel, ctaTth W T.m. [lpu paspaboTke nokianga
00yJaroIUiCs JOKEH YUUTHIBATh: - CTENIEHb PACKPBITHS TEMBI; - KAKOH JIMYHBINA BKJIA]] OH BHEC
B pa3paboTKy 3cce; - JIOTMUECKYI CTPYKTYPHPOBAaHHOCTh MaTepHalia; - HCIOJIb30BaHUE
MOCTPAHUYHBIX CCHUIOK; - JOCTaTOYHOCTh O0BhEMa M KadeCTBa HCIOJIb3YEMBIX HCTOYHUKOB; -
oopMIIeHHE TEKCTa M TPAaMOTHOCTH peuu. [Ipu HamucaHuM AOKIAI0B HEOOXOAMMO BBIICIUTH
npoOiieMy OOCYXJCHHS, COCTaBHTh IUIaH, BBUICTUTH CMBICIIOBBIE YacTH OO0CYXIaeMOi
npoOJIeMbl MO KaxJA0My MYHKTY IUTaHa, mono0Oparh nutepatypy. s mombopa IuTepaTypbl
HEOOXOIUMO TIOJIB30BATHCS CIUCKOM JOIOJHUTEIIBHONW JTUTEPATyphl M CIIUCKOM JIUTEPATYPHI,
PEKOMEHIyeMOM IJisl yTITyOJICHHOTO U3yUeHus Kypca, a Takke FHTepHeT-pecypcaMu.

TpebGoBanus k 3xk3amMeHy
ITpoMexyTouHas arrecTanys MO IUCLUUIUIMHE ONPENENAeT CTENEHb YCBOCHUS 3HAHMM,
YMEHHII ¥ HaBBIKOB CTYJEHTOB IO y4eOHOMY MaTepually CeMecTpa, HpPOBOIUTCS B BHJE
9K3aMEHa.
K OK3aMCHY JOMYCKAaroTCA CTYACHTHI, YCIICIIHO BBIIIOJHHUBIIMC BCC 3aJaHUsd Ha
MPAKTUYECKHUX 3aHATUAX U TIO CAMOCTOSITENIbHON padoTe.



DK3aMeH MO AMCLUMILIMHE MPOBOAUTCS B 1 cemecTpe, W BKJIIOYAeT B ceOsl OTYET IO
BBITIOJTHEHUIO BCEX MPAKTUYECKHX 33/IaHUN TI0 TeMaM U 3a/IaHHi 110 CaMOCTOSATEIbHON paboTe B
BUJIE COOOIICHMM, COAEpXKAIUX OMNpPEJCICHHbIE MPAKTUYECKUM 3aJlaHueM OOBEKTHl H/HIN
BBITIOJIHEHHBIE C UCTIOJIB30BAaHUEM M3Yy4aeMbIX TEXHOJIOTHI. DK3aMeHe MO AUCIUIUIMHE CTYACHT
JOJDKEH OTBETUTh HA TEOPETUYECKHUU BOIPOC U BBINOJIHUTH NPAKTUYECKOE 3aJaHue JIs
JEeMOHCTpauu c(HOPMHUPOBAHHBIX 3HAHU, YMEHUW, HABBIKOB U KOMITETCHITHIA.

Br16op ¢dhopMbl 1 MOpsSAOK MpoOBeAeHUS dK3aMeHa ocyuiecTBisercs kadeapoit. OueHka
3HAaHUM CTYJIEHTA B IPOLIECCE IK3aMEHA OCYILECTBISECTCS UCXOAS U3 CIECIYIOIMNX KPUTEPUEB:

a) yMmeHue cQOpMyIUpOBaTH OMNpENEICHUs TMOHATUH, JTaHHBIX B BOIpOCE, C
HCMOJIb30BAHUEM CIIELIMATIbHON TEPMUHOJIOTHH, [IOKA3aTh CBSI3H MEXKIY IMOHITUSMMU;

0) crocoOHOCTh J1aTh Pa3BEPHYTHIH OTBET Ha MOCTABJICHHBIH BOMPOC C COOJIIOICHHEM
JIOTUKH M3JIOKEHUSI MaTepUalIa; TPOAHAIM3UPOBATh U COMIOCTABUTh PA3JIMYHbBIE TOUKH 3PEHHUS Ha
MIOCTaBIIEHHYIO MPOOJeMy;

B) YMEHUE apryMEHTHPOBATH COOCTBEHHYIO TOUKY 3PEHUS.

IIpy oneHke CTyAeHTa Ha 3K3aMEHEe MPEeno/aBaTellb PYKOBOJCTBYETCS CIEAYIOIIMMH

KPpUTCPUAMMU:

[IIxana oneHNBaHUA YK3aMeHa

30-25 GajuioB - IUIAHOBBIE MPAKTHYCCKHE 3aJIaHUS BBIMOJIHEHBI B IOJIHOM OOBEME;
IPHUBEJICH IOJHBIA, HMCYCPIBIBAIONIC IMPABHIIBHBI OTBET W JIaHbl HMCYEPIBIBAIOIINE BEPHBIC
pacCyXICHHsI; YCTHBIA OTBET HA BOMPOCH KOHCTATUPYET MPOYHOE YCBOCHUE 3HAHUI M YMCHHIA. .

24-18 GajtoB - IUIAHOBBIC TMPAKTUYECKUE 3aJlaHWS BBIMIOJIHEHBI B IOJHOM OOBEME;
MIOCTABJICHHBIC 33J]a4ud PEIICHbl MPABHIBHO, OJHAKO PACCYXICHUS, TMPUBOIAIIME K OTBETY,
MPEJICTABJICHBI HE B MOJIHOM 00BEME, WM B HHUX COJACPKATCS JIOTHUECKUE HEIOYCTHI, YCTHBIM
OTBET Ha BOMNPOCHI COACPKUT HETOYHOCTH, HE3HAYUTEIbHBIC IOIPEHIHOCTH B HW3JI0KCHHUU
TEOPHH.

17-9 GammoB - TUIAHOBBIE MPAKTUYECKHUE 3aJIaHUsI BBIMIOJHEHBI, JaHbl MPABHIIbHBIC
OTBETHI, HO B HEKOTOPBIX W3 HUX JIONMYIICHBI OIMMOKH; YCTHBIH OTBET HAa BOIPOCHI ITOKA3bIBACT
OTJIebHBIE MPOOETBI B 3HAHUAX CTY/ACHTA.

8-5 Gayuia - MIaHOBBIE MPAKTHUECKUE 3aJaHUS BBIMIOJTHEHBI HE B IOJIHOM 00BhEeMe; YCTHBIN
OTBET HA BOIPOCHI COJIEPKUT TPyOble OMIMOKU B H3JIOXKEHHH TEOPHH, KOTOpPbIE MOKAa3bIBAIOT
3HAUUTENBHBIE MPOOETbl B 3HAHUSX CTYyJCHTA, OOJiee IOJOBHHBI BOIPOCOB OKa3aJHCh 0Oe€3
OTBETOB; 3HAHUS U YMEHHUS HE COOTBETCTBYIOT TPEOOBAHUSAM MPOTPAMMBI.

4-0 GannoB — HE BHITIOJHEHBI MJIAHOBBIE MPAKTUYECKHUE 3aJaHUs, CTYACHT OOBSIBISIET O
HEMOHMMAaHWW MaTepHaia JUCHMIUIUHBL, O TIOJHOM HE3HAHWH OTBETa Ha IOCTaBICHHBIC
TEOPETUIECKHIE BOITPOCHI.

Pacnpenesienue 0a,1710B 10 BUaAaM pador

Bun padorsl KoJu-Bo 6asi10B
(MakcMMaJIbHOE 3HAYeHHE)

Coobmenne 10 20 6amioB

Tect 1o 20 6anios

Joximan 110 25 6aioB
[IpakTiueckas moAroTOBKa 5 6anos

DK3aMeH 110 30 0autoB




HToroBasi mkaJjia olleHUBAHHUS MO TUCIHUTLIHHE
[Ipn BbICTaBIEHMM UTOrOBOM OIICHKM IIperojaBaTelieM YyuYuThIBaeTcsa padboTa
CTyJICHTa B T€UEHHE BCETr0 CPOKAa OCBOCHHUS IUCLUUIUIMHBI, a TaKkke Oasuibl, MOJIyYeHHbIC Ha
IPOMEKYTOUHOM aTTeCTallH

[udposoe | Bripaxenune | CrnoBecHOE BBIpaKEHHUE Omnwucanue OIeHKH B TPEOOBAHUIX K YPOBHIO
BbIpaXeHHE | B Oayax 1 00beMy KOMIETEHIINHA
BPC
5 81-100 OTJINYHO OcBoeH  TPOJIBHHYTHIH  ypOBEHb  BCEX
cocraBisromux komnereHnuin YK-1, ITK-1
4 61-80 XOPOIIIO OcBoeH  TIOBBINICHHBIM  YPOBEHb  BCEX
cocraBisromux komnerenui YK-1, ITK-1
3 41-60 YIOBJIETBOPUTEIIBHO OcBoeH 0a30BbIi YPOBEHb BCEX
cocraBisromux komnerenui YK-1, ITK-1
2 1o 40 HeynoBieTBoputeabHo | He  ocBoeH  0a30BBIi  ypOBeHb  BCEX
cocraBisromux komnereHmin YK-1, ITK-1

6. YYA EBHO-METOJINYECKOE U PECYPCHOE OBECIIEYEHUE JJUCIUIIJIMHbI
6.1. OcHoBHas JqUTepaTypa
1. boupapenko, I'.I. Marepuanoseaenue : yueOHuk s By3oB/ [I.I. bonmapenko,

T. A. Kabanosa, B. B. Peibanko. — 2-¢ m3a.— Mocksa : Opaiit, 2022. — 327 ¢c. —
Tekcer : anextponnsiii. — URL: https://urait.ru/bcode/488861
2. Ilmomkwn, B.B. MarepuanoBeacnne : y4eOHUK sl BY30B. — 3-¢ W31 — MocCkBa :
IOpaiit, 2022. — 408 ¢. — Tekcr: anekTponnbiit. — URL: https://urait.ru/bcode/488788
3. Cupotkun, O. C. OCHOBBI COBPEMEHHOTO MAaTE€pPHAIOBEACHUS :
NHOPA-M, 2021. - 364 c -
https://znanium.com/catalog/product/1217729

yueOHHUK. - Mocksa :

Texcr:  anmektponnbii. -  URL:

6.2. JlonosiHuTEIbHAS JIUTEPATypa

1 BBeseHne B HAHOTEXHOJIOTHIO : Y4eOHMK Ui By30B / Mapronun B.W.[u np.]. - CIIG. :
Jlanb, 2019. - 464c. — TekcT: HEMOCPEICTBEHHBIH

2. 'opnenko, A. O. TpuborexHonorus : yueonoe nocodue g By3oB / A. O. ['opnenko,
O. A. T'opnienko, A. C. Ilpockypun. — 2-e u3a. — Mocksa : FOpaiit, 2022. — 187 ¢. — Tekcr :
anekTponHsiil. — URL: https://urait.ru/bcode/491300

3. HassinoBa, M. C. Marepuanosenenue : yue6Hoe nocodue / M.C. [laBbigoBa, E.JI.
Maxkcuna. — 2-e m3n. — Mocka : PUOP : MHOPA-M, 2020. — 228 c¢. — Tekcr :
anekTponHsbIi. - URL: https://znanium.com/catalog/product/1062389

4. Kontoxos, B.H). Meroasl uccinenoBaHusi MaTE€pUaJOB M TPOIECCOB: ydeOHOE
nocobue ans By3oB / B. 0. Kontoxos, U. A. I'oronaaze, 3. B. Mypra. — 2-e n3n. — Mocksa :
FOpaiit, 2022. — 179 c. — Tekcr : anexkrponnsiit. — URL: https://urait.ru/bcode/508744

5. Marepuanosenenue : yueOHuK / O. A. Macanckuii, A. A. KosaneBa, T. P.
[IMunemanmmna [1 ap.]. - KpacHosipek : Cu6. denep. yH-T, 2020. - 300 c. - TeKcT : 2JeKTpOHHBIH.
- URL: https://znanium.com/catalog/product/181969

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

https://urait.ru/bcode/490780

https://urait.ru/bcode/490781

7. CyBopos, D. B. MarepuanoBeficHue: METO/bI MCCICOBAHUS CTPYKTYPhl U COCTaBa
MaTepuasoB : yadeOHOe mocodue i By30B. — 2-¢ u3l. — Mocksa : FOpaiit, 2022. — 180 ¢c. —
Tekcer : anextponnsiii. — URL: https://urait.ru/bcode/492544



https://urait.ru/bcode/488861
https://urait.ru/bcode/488788
https://znanium.com/catalog/product/1217729
https://urait.ru/bcode/491300
https://znanium.com/catalog/product/1062389
https://urait.ru/bcode/508744
https://znanium.com/catalog/product/181969
https://urait.ru/bcode/490780
https://urait.ru/bcode/490781
https://urait.ru/bcode/492544

8. TexHomorus KOHCTPYKIIMOHHBIX MAaTepHalioB : y4eOHOe mocoOue s BY30B /
M. C. KopeitoB [11 ap.] .— 2-¢ u3n.— Mocksa : IOpaiit, 2022. — 234 c.— Tekct
anexktponHbiii. — URL: https://urait.ru/bcode/493228

9. I{eneOpoBckuid, 10.B. DIIEKTPOTEXHUYECKOE u KOHCTPYKIIMOHHOE

MaTepHuajioBeeHue : yueoHoe nmocooue. - HoBocubupcek : Uzn-so HI'TY, 2019. - 64 c. -

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

6.3. Pecypcbl HHGOPMAITHOHHO-TEJIEKOMMYHHKANIMOHHO# ceTH « UHTepHET»

1. http://mon.gov.ru - MunucTepcTBo 0OpazoBanus u Hayku PO;

2. http://www.fasi.gov.ru - deaepanbHOe areHTCTBO 110 HayKe ¥ 00pa30BaHUIO;

3. http://www.edu.ru - ®enepanbhblii nopran «Poccuiickoe 0Opa3oBaHuey;

4. http://www.garant.ru - uadopmanroHHO-IPaBoBoii moprai «I"apaHT»

5. http://www.school.edu.ru - Poccuiickuii 0011e00pa3oBaTeIbHbIN MOPTA;

6. http://www.openet.edu.ru - Poccuiickuii HOpTaa OTKPHITOr0 0Opa30BaHMUS;

7. http://www.ict.edu.ru - mnoprar mo UHPOPMAIMOHHO-KOMMYHUKAIIHOHHBIM
TEXHOJIOTUSAM B 00pa30BaHuUH,

8. http://www.fepo.ru - mnopran denepanpHoro HMuTepHer-3k3ameHa B cdepe
po(eCCHOHAIBHOTO 00pa30BaHUs.

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

10. http://Www.ug.ru - «Yuurenbckas razeray;

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

12. http://www.informika.ru/about/informatization_pub/about/276 - HAY4HO-
MeTOIUUeCKHii sKypHal «H(opMaTu3aims 00pa3oBaHus U HAYKHY,

13. http://www.hetoday.org - sxypHain «Bsiciiee 00pa3oBaHHe CETOIH.

14. http://www.znanie.org - O6mecTBo «3Hanue» Poccun

15. http://www.gpntb.ru - TocymapcTBeHHas MyOiIUYHAsS HAyYHO-TEXHUYIECKAsS
O6ubnmorexa.

16. http://www.znanium.com/ - DeKTpOHHO-OUOIHOTEUHAsI CUCTEMA

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

18. http://www.elibrary.ru — Hayunas snexTpoHHas OuOnInoTexa

19. Karanor o6pa3zoBaTenbHbIX 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 ITO OCBOEHUIO JUCHUTIJIMHBI

1. MGTOHI/ILIGCKI/IG PEKOMCHAAIWH IO IMOATOTOBKE K ITPAKTUYCCKUM 3aHATHUAM.
2. MGTOHI/ILIGCKI/IG PEKOMCHAAINH IO OpraHu3anuu CaMOCTOSTEILHOMN pa6OTI>I 10 JUCIHHUITJIMHAM.

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

JInueH3noHHoe MporpaMMHoe odecreyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNHpopmManoHHBIE CIPABOYHbIEC CHCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynprantlInroc»


https://urait.ru/bcode/493228
https://znanium.com/catalog/product/1869120
http://mon.gov.ru/
http://www.fasi.gov.ru/
http://www.edu.ru/
http://www.garant.ru/
http://www.school.edu.ru/
http://www.openet.edu.ru/
http://www.ict.edu.ru/
http://www.fepo.ru/
http://pedagogic.ru/
http://www.ug.ru/
http://www.pedpro.ru/
http://www.informika.ru/about/informatization_pub/about/276
http://www.hetoday.org/
http://www.znanie.org/
http://www.gpntb.ru/
http://www.znanium.com/
http://www.biblioclub.ru/
http://www.elibrary.ru/
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

IIpodeccnonanbubie 6a3bI JaAHHBIX

fQOSVO.rU — HODTaJ'I d)ez[epaanbe ToOCyAapCTBCHHBIX O6]Z)2130BaT€J'[BHBIX CTaHAapPTOB BBICHICTO
00pazoBaHus

pravo.gov.ru - OguimanbHblii HHTEPHET-NOPTAN IPaBOBON HHGMOpMaIIUU

www.edu.ru — ®enepanbhblii moprai Poccuiickoe o0pa3zoBaHue

CB000/1HO pacnpocTpaHsieMoe NMPOrpaMMHoe odecrieyeHHe, B TOM 4YHcje 0Te4eCTBEHHOI0
NMPOU3BOICTBA

OMC IIneep (st Bocripou3BeACHHS DIEKTPOHHBIX Y 4eOHbIX Mo tyreit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

MatepuanbHO-TEXHUYECKOE 00ecIiedeHre JUCITUILIMHBI BKIIIOYAeT B ce0s:
- yueOHbIEe ayJUTOPUU JUIsl IPOBEIECHUSI YUEOHBIX 3aHSTUN, OCHAIIEHHbIE 000PYOBaHUEM
U TEXHUYECKUMHU CpEeACTBAMH OOy4eHMs: y4eOHOM MeOelblo, JOCKOW, JAeMOHCTpPAllMOHHBIM
000py10BaHUEM, IEPCOHATIBHBIMU KOMITBIOTEPAMH, IPOEKTOPOM;
- MOMEIIEHUsI JIJIsi CAMOCTOATEIbHOM pPaldOThI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOH C
BO3MOXXHOCTBIO TOAKIIIOUCHHEM K ceTh «VHTepHeT» M 00ecredeHrneM J0CTyNa K IEKTPOHHON
nH(pOpMaIlMOHHO-00pa30BaTEIBHON cpeie.


http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

