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PABOYAA TPOT'PAMMA JTUCHUITJIMHBI

MATEMATUYECKHUE U ECTECTBEHHO-
HAYYHDBIE ACHHEKTBI TPO®ECCUOHAJIBHOU
AEATEJIBHOCTHU

3akpernieHa 3a xadenapoit TYMAHUTAPHBIX M eCTeCTBEHHO-HAYYHBIX JTMCIUIIIMH
YueOHslii m1aH Hampasnenne 22.03.02 Metammyprust IIpodmns moarotoBkn "MeTauryprust IBETHBIX
MeTasnoB"
Kamuduxars O0axaiaBp
Dopma 00ydeHHs 3a04Has
OO0mas TpyI0eMKOCTh 12 3ET
YacoB 1o yuyeOHOMY ITTaHy 432 Buas! KOHTpONA Ha Kypceax:
B TOM YHCJTIE: 9K3aMeHBI 1
ayJIMTOPHBIC 3aHATHS 26
CaMOCTOSATENNbHAsA paboTa 388

4acoB Ha KOHTPOJIb 18



Pacnpeneueﬂne YacoB JUCHHUILUIMHBI IO KypcaM

Kypc

1

Bun 3ansaTuit v | PII Hroro
Jlexin 10 |10 |10 |10
JlabopatopHsie 2 2 2 2
[IpakTuyeckue 14 (14 |14 |14
Hroro ayz. 26 |26 |26 |26
Konrakthas padota |26 |26 (26 (26
Cawm. pabota 388 | 388 | 388 | 388
Yackl Ha KOHTPOJIb 18 |18 |18 |18
HUroro 432 1432 | 432 (432




Pa3paboTunk nporpaMmsr:

Kano. neo. nayx, ooyenm xagedpwr I EHJ[, Kopowcasuna Hamanvs Banepvesna

Pabouas mporpaMma JUCIATUTHHBI
Pduszuka

paspaborana B coorserctBun ¢ ®PI'OC BO:

®denepalbHbIN rOCYJAPCTBEHHBINA 00pa30BaTENbHbII CTAHAAPT BBICIIETO0 00pa30BaHus - OaKalaBPHAT 110 HANPABICHHIO OATOTOBKU
22.03.02 Metayutyprust (npuka3 Munooprayku Poccun ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBAaHMH YIeOHOTO IIaHa!
Hamnpagsnenue 22.03.02 Metamtyprust [Ipoduis moarotoBku "MeTayutyprisi IBETHBIX METAIOB"
YTBEPKICHHOTO YUYE€HBIM COBETOM By3a oT 29.06.2021 nmpotokon Ne 7.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

TYMAaHUTAPHBIX U €CTECTBCHHO-HAYYHBIX JUCIHHIIIMH

[Iporokon meTonuyeckoro coBera yuusepcurera ot 15.04.2021 r. Ne 3
3aB. kadenpoit M.o. 3aB. kadenpoii ['ypckas T.B., kaHz. ea. Hayk



1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

Croco6cTByeT (OPMHPOBAHUIO Y CTYJCHTOB COBPEMEHHOTO €CTECTBEHHOHAYYHOTO MHPOBO33PEHNUS, OCBOCHHSI UMH COBPEMEHHOTO
cTHIIs pU3MUEecKoro MbluieHuUs. [IpnodpereHye HaBbIKOB AKCIIEPUMEHTAIBHOTO HCCIIEI0BaHUs (PM3NYECKUX SIBJICHHUH U ITPOLIECCOB,
U3Y4CHHUS TEOPETHUECKNX METOJIOB aHaIN3a (PM3UIECKUX SBICHHH, 00yUCHHUsI TPAMOTHOMY IIPUMEHEHHIO ITOJI0KCHUH
(yHIaMEHTATBHOH (QM3UKH K HAYYHOMY aHAJM3Y CUTYAIHil, C KOTOPBIMHU MIPUXOANUTCS CTAJIKHBAThCS OakanaBpy B cBOEH
npodeccHoHaNbHOM AeITeNIbHOCTH, a TAKXKe BBIPAOOTKH y CTYAEHTOB OCHOB €CTECTBEHHOHAYYHOTO MHPOBO33PEHUS U
O3HaKOMJICHHS C UICTOpUEH pa3BUTHS (PU3UKU U OCHOBHBIX €€ OTKPBITHH.H.

1.1 3apaumn

- UzyueHne ocHOBHBIX (hM3UYECKUX SBICHNUI; OBNaeHNe (DyHIaMEHTAIBHBIMA IIOHATHSMH, 3aKOHAMH M TEOPUSIMH KITAaCCHYESCKOH 1
COBPEMEHHOH (pHU3MKH, a TAaKXKe METOAAMHU (PU3HIECKOTO HCCIICTOBAHMUS;

- OBnasieHye NpuEMaMu U METOJAMH PELIeHNUs] KOHKPETHBIX 3a/1a4 U3 Pa3IHYHbIX 001acTel (HU3UKHY;

- O3HaKOMJICHHE C COBPEMEHHOI Hay4HOH amnmaparypoii, opMupoBaHUE HaBBIKOB IIPOBEICHUS (PH3NUECKOT0 SKCIIEPUMEHTA,
yYMEHHeE BBICINTH KOHKPETHOE (pr3mdeckoe coepkaHue B MPUKIATHBIX 3aa9ax Oyaymiel 1esTeTbHOCTH.

B pamkax u3ydeHus JaHHOW AUCHUILTHHBI (OPMUPYIOTCS 3HAHHSA, YMEHUS U HaBBIKU, HEOOXOIUMBIE AT U3YUECHUS MOCIEAYIONIIIX
JUCLUIIIHH.

2. MECTO JUCHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA3SOBATEJIBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.0.04

2.1 | TpeGoBaHus K NpeaBapuTeIbHOI MOATOTOBKE 00y4al0IIerocs:

2.1.1 | U3yyeHne AUCIMILINHEI Oa3upyeTcs Ha 3HAHUSX,YMEHHUSIX U HaBBIKOB MOyUCHHBIX B CpeJHEN LIKOJIE.

2.1.2 | Aucuunnunna sBisieTcs 0a30BO 11 BCEX MHKEHEPHBIX KypCOB.

2.13

2.14

2.2 | JucuunjauHbl (MOAYJIN) U PAKTHKH, 1JI51 KOTOPBIX OCBOEHHE JAHHOI JTUCIHUIITHHBI (MOYJIs1) HEOOXOUMO KAK
npeaniecTByIee:

2.2.1 | KommeroTepHas rpaduka

2.2.2 | Teopernyeckasi MEXaHUKa

2.2.3 | Teopernyeckue OCHOBBI AIEKTPOTEXHUKH

2.2.4 | llpuknagHas MeXaHUKa

2.2.5 | BeruncaurenbHbIe METOABI M IPHKIIAIHBIE TPOrPaMMEI

2.2.6 | DnexTpoHHUKa

2.2.7| Teopust aBTOMAaTUYECKOI'0O YIIPaBICHUS

2.2.8 | UncaeHHbIE METOIBI

2.2.9 | DnekTpuvecKuii MpuBo.I

2.2.10 | MHXeHepHBIid SKCIIEPUMEHT

2.2.11 | MonenupoBaHue B TEXHUKE

2.2.12 | DneKTpoHHuKa

2.2.13 | BeruucaurenbHble METOABI U IIPUKJIIAIHBIE IPOIPaMMBbI

2.2.14 | Teopust aBTOMaTHYECKOTO yIIPABICHUS

2.2.15 | YnucneHHbie METOIBI

2.2.16 | DnekTpuYeCKUil IPUBO

2.2.17 | TocynapcTBeHHast HTOTOBas aTTECTALH

2.2.18 | [ToaroToBKa K 3alIMTe U MPOIeaypa 3allUThl BEITYCKHON KBAIN(UKAITMOHHOH paboThl

2.2.19 | IlpenaunnomMuas npakTUKa

2.2.20 | TeopeTuieckasi MEXaHUKa

2.2.21 | TeopeTnueckue OCHOBBI 3JIEKTPOTEXHUKH

3. KOMIETEHIIMY OBYYAIOIETOCSl, POPMHUPYEMBIE B PE3VJIBTATE OCBOEHHUS IV CIATITAHBI
(MOJY.JIST)

OlNK-1: CnocobeH pelwartb 3agaym npod)eccCuoHanLHOn AeATeNnbHOCTU, MPUMEHAS MeToAbl MOAeNTMPOBaHNUA,
MaTemMaTM4ecKoro aHanu3sa, eCtTeCTBeHHOHay4Hble U O6LenHXeHepHble 3HaHUA

MOIK-1.3: BrnageeT: HaBblkamy MaTeMaTM4YeCKOro aHanmaa n MogenmpoBaHus

NOIK-1.1: 3HaeT: pn3NKO-XMMMUYECKME OCHOBLI U METOAbI MaTEMaTUYECKOroO MOAENMPOBAHNS METaNNypPrmieckmx
NpOLEeCCOB MOSTyYeHUs LIBETHbLIX METaNM0B

MOIK-1.2: YMeeT: BbISIBNATb NPU4YNHbI HECOOTBETCTBUA NMapaMeTPOB TEXHOJIOMNMYECKOro npouecca, nporHo3npoBaTb
nosegeHune rnpotlecca Ha oCHoBe MaTeMaTn4eCKkmnx mogaenen




OlNK-4: CnocobeH NpoBOAUTL N3MEPEHUs N HabnaeHus B cchepe npoceccMoHanbHON AEeATENbHOCTH,
06paGaTblBaTb U npeactTaBnATb 3KCNepuMeHTalrnibHble AaHHbIe

MOIK-4.2: YMeeT: ncnonb3oBaTb COBPEMEHHLIE CPEeACTBa U3MEPEHNS, MAaTEMATMYECKUI annapaT Ansi 06paboTku n
aHanmsa aKcneprMMeHTarnbHbIX AaHHbIX

MNOIK-4.1: 3HaeT: oCHOBbI METPOSIOMNK, MeToAbl 00paboTKM 3KCNepPMMEHTAarbHbIX AaHHbIX

MOIK-4.3: BnageeT: HaBblkaMu NPOBEAEHMS U3MEPEHNIA 1 X 06paboTkm

OlK-5: Cnoco6eH pelwwaTb Hay4yHO-UCCcnegoBaTelbCKUe 3a4avu nNpu ocyllecTBreHUn npod)eccnoHanbLHom
[eATeNnbHOCTU C NPUMeHeHNneM COBpeMeHHbIX MH(POPMaLMOHHbLIX TEXHONIOTUM U NPUKNaAHbIX annapaTHo-
nporpaMMHbIX CPeAcTB

MOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MHPOPMALIMOHHbIX TEXHONOMIA U NPUKNagHbIX annapaTHO-NPOrpaMmMHbIX
cpencTs

MOIK-5.3: BnageeT: HaBblkaMu aHanu3a pes3ynbTaToB BbINOMHEHUS HAyYHO-TEXHUYECKMX 3aay B
npodeccnoHanbHON OesaTenbHOCTH

NOTK-5.2: YmeeT: npyuMeHATb UHPOPMALMOHHbBIE TEXHOMOMMU U NporpaMMHoe obecneveHne Ans peLlleHns Hay4yHo-
nccrnegoBaTenbCkmx 3agay B 0611acT NonyyYeHns LUBETHbLIX MeTanmnos

OlNK-7: CnocobeH aHanM3npoBaTb, COCTaBNATb U MPUMEHATb TEXHUYECKYH0 [OKYMEHTaLUI0, CBA3AHHYIO C
npoceccnoHarbHON AeATeNIbHOCTbIO, B COOTBETCTBMU C AENCTBYHOLWMMU HOPMAaTUBHbIMU JOKYMEHTaMu1
MeTannypru4yeckon otpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBIEHUS N UCMONb30BaHNS] HOPMATUBHbBIX OKYMEHTOB MeTanlyprmieckon otpacnm

NOIK-7.2: YMeeT: aHanuanpoBaTb, TEXHNYECKYHO AOKYMEHTALMIO TEXHONOMM-4eCKOro npouecca 1 npMHuMaThb
000CHOBaHHbIE peLleHus

MOIK-7.3: BnageeT: HaBblkaMn COCTaBEHNST U MPUMEHEHMWS TEXHUYECKON JOKYMEHTaUMW NONYyYEHNs LBETHbIX
mMeTannos

YK-1: CnocobeH ocyLecTBRATbL NOMCK, KPUTUHYECKUMIA aHanu3 U CUHTe3 MH(OpPMaLUK, NPUMEHSATb CUCTEMHbLIN
noaxon ANA pelleHust NocTaBreHHbIX 3aaay

NYK-1.1: HaxoouT u aHanuanpyeTt nMetoLLytocs MHpopMaLmio Ang peLleHnst NocTaBneHHbIX 3aaaq

NYK-1.3: AHanuaupyeT npeanaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB U He40CTaTKOB

UYK-1.2: Npeanaraet nyTu pelleHns 3agayn Ha OCHOBE CUCTEMHOIo Noaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3aga4y B pamMKax NoCTaBMeHHOW Lenuv U BbIoOUpaTb onTUManbHble
cnocobbl UX pelleHusi, UCXOAA U3 AeNCTBYIOLWMUX NPaBOBbIX HOPM, UMEKLMUXCSH PeCypCcoB U OorpaHUyYeHumn

NYK-2.3: TpoBoanT TEXHUKO — 3KOHOMMYECKoe 060CHOBaHWe, aHanmMa3npyeT agekBaTHOCTb NPUHMMaeMbIX peLleHnn
C Y4eTOM AENCTBYIOLNX NPaBOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble Cnocobbl peleHns 3agad

NYK-2.1: OnpegensieT cpoku, pecypcbl, UCMOSTHUTENEN ON1s pelleHns 3agaym

YK-4: Cnoco6eH ocyLecTBNATL AeNIOBYH KOMMYHUKaLMIO B YCTHOW U MMCbMeHHOW hopMax Ha
rocygapcTBeHHOM si3bike Poccumnckon ®epgepaumm n MIHOCTpaHHOM(bIX) A3bike(ax)

NYK-4.1: BbI6MpaeT KOMMYHUKaTUBHbIE TEXHOJI0TNUN o0LLeHns Ha rocyaapCctBeHHOM U MHOCTPAHHOM A3blKax

NYK-4.3: BoinonHaeT nepeBos NpoteccMoHarbHbIX TEKCTOB C MHOCTPAHHOIO (-bIX) Ha rocyAapCTBEHHbIN SA3bIK U
obpaTtHo

NYK-4.2: OcyliecTBnsaeT AenoByo Nepenncky Ha rocyfapCTBEHHOM Y MIHOCTPaHHOM S13blkax

B pe3ynbTaTe 0cBOEHUSI AUCHMIJIMHBI (MOAYJISA) 00Y4AIOIMIUIACS 0JKEH

3.1 (3HaTh:

3.1.1 | - dusuueckue ABICHUS U OCHOBHbIE 3aKOHBI (PU3UKHU; TPAHUIIBI UX TPUMEHUMOCTHU, IPUMEHEHUE 3aKOHOB B BaXKHEHIIINX
IIPAKTUYECKHUX NPHIIOKCHHUSAX;

3.1.2 | - OCHOBHEIE (I)I/ISI/IHCCKI/IC BCJIMYMHBI U C]JI/ISI/I‘IGCKI/IG KOHCTAHTBI, UX OIIPEACIICHUE, CMBICJI, CIIOCOOBI U CIUHUIIBI UX
HU3MCPCHUA,

3.1.3 | - bynnamMeHTaBHBIC (PH3HYCCKUE OIBITHL M UX POJIb B PA3BUTHH HAYKH;

3.1.4 | - Ha3HAaYeHME U IPUHLUIIBI 1€HCTBUS BAKHEHIINX (PU3NUECKUX TPUOOPOB.

3.2 | YMeTh:

3.2.1 |- yxa3aTh, KaKHe 3aKOHbI OITUCHIBAIOT JAHHOE SIBICHUE WIH 3P (EKT;

3.2.2 | - AICTONKOBBIBATH CMBICI (PU3UIECKUX BEIMINH U OHSITHII;

3.2.3 | - 3aruchIBaTh ypaBHEHUs IS (pr3HdyecKux BenuauH B cucteme CU;

3.2.4 | - monp30BaThHCS TAOIUIIAMY U CITPABOYHHKAMU;

3.2.5| - paboTaTh ¢ IpudOpaMu U 000PYIOBAaHHEM COBPEMEHHOMN (PH3MUECKON JTAOOPATOPHH;

3.2.6 | - UCTIONB30BATh PA3IMYHBIC METOAUKU (PU3NYCCKUX M3MEPEHHI 1 00pabOTKH IKCICPHUMEHTAIBHBIX TaHHBIX;

3.2.7 | - mpuMeHATH (pU3UUECKHE 3aKOHBI JUIS PEIICHUS TUIIOBBIX PO(eCCHOHANBHBIX 3a1au.




3.3 | Bragern:

3.3.1 | - ncnoNB30BaHNEM OCHOBHBIX OOIIC(U3NIESCKUX 3aKOHOB W IIPHHITUIIOB B BAXKHEHIITUX MPAKTHUCCKUX MPHIIOKCHUIX;

332]- MNPUMCHCHHUEM OCHOBHBIX MCTOJOB (bl/IBI/IKO-MaTCMaTI/I‘{eCKOFO aHaJIn3a 4Jisd pCHICHUS CCTCCTBCHHOHAYYHBIX 3a1a4;

3.3.3 | - mpaBWIIbHOM DKCIUTyaTaIiield OCHOBHBIX MPHOOPOB U 000pYIOBaHUS COBPEMEHHOH (prU3HUIecKoi TabopaTopuH;

3.3.4 | - 06paboTKOI U UHTEPIIPETUPOBAHUEM PE3YJIbTATOB FKCIICPUMEHTA;

3.3.5 | - ucnonbp30BaHUEM METO/I0B (PU3NUECKOTO MOAETUPOBAHUS B MH)KEHEPHON IPaKTHKE.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI (MOAYJIS)

Koz HanmeHoBaHue pa3iesioB H TeM /BHJL Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHSA 3aHATASA/ / Kype MU aTypa | pchl | paKT.
Pa3znen 1. @®u3nveckue 0CHOBBI
MEXaHHMKH.

1.1 OneMeHTHl KUHEeMaTHKU. J{uHamuka 1 2 HOIIK-7.1 | JI1.9 0
MaTepUaIbHON TOYKH U TOCTYNATEILHOTO HOIIK-7.2 | JI1.4
JIBYDKEHMSI TBEpOTO Tena. PaboTa n HNOIIK-7.3 JI1.8
SHeprus. MexaHuka TBEpIOro Tena. NOIIK-5.1 | JIL.7
Tsrorenue. DnNeMeHTHI TEOPUH MO, HOIIK-5.2 | JI1.3
DIeMEHTBI MEXaHUKHU KUIKOCTEM. HNOIIK-5.3 JI1.1
DNeMEeHTHI CHeMAILHOM TEOpUHn HOIIK-4.1 | JI1.13
OTHOCHUTENbHOCTH. /JIex/ HNOIIK-4.2 | JI1.5

HOIIK-4.3 | J1.11
NOIIK-1.1 | JI1.14
HOIIK-1.2 | JI1.10
NOIIK-1.3 | JI2.7
NvyK-4.1 JI2.5
NYK-4.2 2.3
NYK-4.3 2.1
NVyK-2.1 2.2
NvyK-2.2 2.4
NYK-2.3
NYK-1.1
NVyK-1.2
NYK-1.3

1.2 N3yueHne TeopeTHnyeckoro Marepmana, 1 58 HOIIK-7.1 | JI1.9 0
noArotoBka K jgekuusaM.Iloaroroska k NOIIK-7.2 | JI1.4
BBINOJIHEHHIO J1a00paToOpHBIX pabdoT, HOIIK-7.3 | JIL.8
HaIMCAaHUIO U CAaye OTYeTa o NOIIK-5.1 | JIL1.7
nabopaTopHBIM HOIIK-5.2 | JI1.3
paboram.CaMOCTOSTENbHOE PELICHUE HOIIK-5.3 | JI1.1
npaktudyeckux 3anad.llogroroska k HOIIK-4.1 | JI1.13
TEKyILeMY KOHTPOJIO U IPOMEXYTOIHOMN NOIIK-4.2 | JIL.5
arrectaruu. /Cp/ NOIIK-4.3 | JI1.11

HOIIK-1.1 | JI1.14
NOIIK-1.2 | JI1.10
NOIIK-1.3 | JI2.7
NvyK-4.1 J12.5
NVK-4.2 J12.3
NYK-4.3 2.1
NYyK-2.1 2.2
NvyK-2.2 2.4
NvyK-2.3
NYK-1.1
NYK-1.2

NYK-1.3




1.3 DU3NUECKUM IPAKTUKYM 1 2 HOIIK-7.1 | JI1.9 0
1.1. I3MepeHue TMHEHHBIX pa3MepoB HOIIK-7.2 | JI1.4
TBEPABIX TEJ U ONIpeaeIeHIe 00hEeMOB NOIIK-7.3 | JI1.8
TBEPABIX TEJI TIPABUIBHOH (HOpMBI NOIIK-5.1 | JIL.7
BupTyanbHbli IpakKTUKYM HOIIK-5.2 | JI1.3
1.2. JIBmKeHue ¢ TOCTOSTHHBIM HOIIK-5.3 | JI1.1
YCKOPEHHEM. NOIIK-4.1 | JI1.13
1.3. JIBmxenue o AeiicTBUEM HNOIIK-4.2 | J1.5
MIOCTOSTHHOI CHJTBL. HOIIK-4.3 | J1.11
1.4. 3akOH COXpaHEHHUsI MEXaHUYECKOM HOIIK-1.1 | JI1.14
SHEPI'UH. NOIIK-1.2 | JI1.10
1.5. CoynapeHus ynpyrux mapos. HOIIK-1.3 | JI2.7
1.6. Yupyrue u Heynpyrue ynapsl. NYK-4.1 J12.5
1.7. 3akoHbI TEUECHHUS UACATTEHON NYK-4.2 123
JKUIKOCTH. NYyK-4.3 J12.1
/J1ab/ NVYK-2.1 2.2

NYK-2.2 2.4
NYyK-2.3
NYK-1.1
NVK-1.2
NYK-1.3

1.4 OCHOBBI KHHEMATHKH. 1 4 HOIIK-7.1 | JI1.9 0
JuHamuKa nocTynaTeabHOro IBUKEHHUS. HOIIK-7.2 | JI1.4
PaGota u sHeprus. HOIIK-7.3 | JI1.8
3aKOHBI COXPAHEHHUSI B MEXaHUKE. HOIIK-5.1 | JI1.7
JluHamuKa BpalaTeIbHOTO IBUKEHUSL. HOIIK-5.2 | JI1.3
DNeMEHTBl MEXaHUKHU KHUJIKOCTEH. HOIIK-5.3 | Jl.1
Mp/ NOIIK-4.1 | JI1.13

NOIIK-4.2 | JI1.5
HOIIK-4.3 | J1.11
NOIIK-1.1 | JI1.14
HOIIK-1.2 | J1.10
HOIIK-1.3 | JI2.7
NyK-4.1 J12.5
NVK-4.2 J12.3
NYK-4.3 2.1
NYyK-2.1 2.2
NvyK-2.2 2.4
NYK-2.3
NYK-1.1
NVYK-1.2
NVYK-1.3
Kon HaumeHoBaHue pa3fesioB U TeM /BH] Cemectp | Yacos | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATUSA 3aHATUs/ / Kvypc 197074 aTypa | pChl | paKT.

Pasnen 2. OcHOBBI MOJIEKY/ISIPHOM
(pu3UKKN ¥ TepMOAUHAMUKH.




2.1 MonekynspHO-KUHETHYECKas TEOPUs 1 2 HOIIK-7.1 | JI1.4 0
UaeanbHbIX ra308. OCHOBEI HUOIIK-7.2 | JI1.8
TepMOJIMHAMUKH. PeasibHbIe ra3bl, HNOIIK-7.3 JI1.7
JKUJIKOCTH U TBep/ble Tena. /JIex/ HNOIIK-5.1 JI1.3

HOIIK-5.2 | JI1.1
NOIIK-5.3 | JI1.12
HOIIK-4.1 | JI1.5
NOIIK-4.2 | J1.11
HOIIK-4.3 | JI1.14
HOIIK-1.1 | J1.10
NOIIK-1.2 | JI2.7
HOIIK-1.3 | JI2.5

NvyK-4.1 J12.3

NyK-4.2 J2.1

NYyK-4.3 2.2

NVYK-2.1 2.4

NYK-2.2

NYyK-2.3

NYK-1.1

NVK-1.2

NYK-1.3

2.2 N3ydenue TeopeTUdeCcKOro Marepuana, 1 60 NOIIK-7.1 | JI1.4 0
noArotoBka K jgekuusaM.Iloaroroska k HOIIK-7.2 | JI1.8
BBIMOJIHEHHIO J1a00PaTOPHBIX padoT, NOIIK-7.3 | JI1.7
HaNMCaHUIO U cJlade OTYeTa o HOIIK-5.1 | JI1.3
nabopaTopHBIM HOIIK-5.2 | JI1.1
paboraM.CaMOCTOSATENbHOE PELICHUE HOIIK-5.3 | JI1.12
npaktudyeckux 3anad.llogroroska HOIIK-4.1 | JI1.5
TEKyLIeMY KOHTPOJIIO U TPOMEXYTOYHOMH NOIIK-4.2 | JI1.11
atrecranuu. /Cp/ HUOIIK-4.3 | JI1.14

HOIIK-1.1 | JI1.10
HOIIK-1.2 | JI2.7
HOIIK-1.3 | JI2.5
NyK-4.1 J12.3
NVK-4.2 J12.1
NYK-4.3 2.2
NYyK-2.1 2.4
NvyK-2.2
NYK-2.3
NYK-1.1
NVYK-1.2
NVYK-1.3

23 MonekysipHO-KUHETHYECKas TEOPUS 1 2 NOIIK-7.1 | JI1.4 0
HJICAJIBHOTO Tra3a HOIIK-7.2 | JI1.8
OCHOBBI TEPMOJUHAMUKU HNOIIK-7.3 JI1.7
PeanbHbIe KUIKOCTH U ra3bl, TBEPAbIC HNOIIK-5.1 JI1.3
BEILIECTBA HOIIK-5.2 | JI1.1
Mp/ HOIIK-5.3 | JI1.12

HOIIK-4.1 | JIL.5
NOIIK-4.2 | J1.11
NOIIK-4.3 | JI1.14
HOIIK-1.1 | J1.10
NOIIK-1.2 | JI2.7
HOIIK-1.3 | JI2.5
NyK-4.1 J12.3
NVyK-4.2 J12.1
NYK-4.3 2.2
NYK-2.1 2.4
NVyK-2.2
NVyK-2.3
NYK-1.1
NVyK-1.2
NVYK-1.3
Kon HaunmeHnoBaHue pa3/iesioB U TeM /BUJ Cemectp | YUacoB | Kommneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kvypce 197078 arypa | pcel | paKT.




Paznen 3. DiiekTpU4ecTBO U

3J1eKTPOMArHeTH3M.

3.1 Onekrpocraruka. [locTosHHBIM 2 HOIIK-7.1 | JI1.4
SIEKTPUUYECKUN TOK. DIEKTPUIECKUE HOIIK-7.2 | JI1.8
TOKH B METaJLIaX, BAKYyMe, ra3ax. HOIIK-7.3 | JI1.7
MarunuTtHoe noje. DIeKTpOMarHuTHas HOIIK-5.1 | JI1.1
WHIYKIMSA. MarHUTHBIE CBOMCTBA HOIIK-5.2 | JI1.6
BeulectBa. OcHOBBI Teopuu Makcseiuia NOIIK-5.3 | JIL.S
JUTS DIIEKTPOMAarHUTHOTO most. /JIex/ HUOIIK-4.1 | JI1.11

NOIIK-4.2 | JI1.14
HOIIK-4.3 | J1.10
NOIIK-1.1 | JI2.7
HOIIK-1.2 | JI2.6
HOIIK-1.3 | JI2.5
NYyK-4.1 2.3
NVyK-4.2 2.1
NVYK-4.3 2.2
NYK-2.1 2.4
NyK-2.2
NVyK-2.3
NVYK-1.1
NyK-1.2
NYK-1.3

32 H3ydenue TeopeTUIECKOro MaTepuana, 64 HOIIK-7.1 | JI1.4
noArotoBka k nekuusaM.Iloaroroska k HOIIK-7.2 | JI1.8
BBITIOJIHEHHIO J1a00paTOpHBIX pabdoT, HOIIK-7.3 | JI1.7
HaIlMCaHUIO U Cc/laye OTYeTa 1o NOIIK-5.1 | JI1.1
1a60paTOPHBIM HOIIK-5.2 | JI1.6
paboram.CaMOCTOSITEIIbHOE PEIICHHE HOIIK-5.3 | JI1.5
npaktudyeckux 3anad.llogroroska k HOIIK-4.1 | J1.11
TeKyILeMy KOHTPOJIO U POMEKYTOTHOI HOIIK-4.2 | JI1.14
atrecranuu. /Cp/ HOIIK-4.3 | JI1.10

HOIIK-1.1 | JI2.7
NOIIK-1.2 | JI2.6
HOIIK-1.3 | JI2.5
NYK-4.1 2.3
NyK-4.2 J2.1
NYK-4.3 2.2
NVyK-2.1 2.4
NyK-2.2
NyK-2.3
NYK-1.1
NYK-1.2
NYK-1.3

33 DeKkTpocTaThKa 2 HOIIK-7.1 | JI1.4
IToCTOSTHHBIH EKTPUYECKUI TOK. HOIIK-7.2 | JI1.8
DNEeKTPUUYECKHd TOK B MeTalIax, HOIIK-7.3 | JI1.7
JKAJKOCTSIX U rasze. HOIIK-5.1 | JI1.2
MaruutHoe nosne. HOIIK-5.2 | JI1.1
DNEeKTPOMAarHUTHAS WHIYKIIHS HOIIK-5.3 | JI1.6
MarsauTtHble CBOHCTBA BEIIECTBA HOIIK-4.1 | JI1.5
Mp/ NOIIK-4.2 | J1.11

HOIIK-4.3 | JI1.14
NOIIK-1.1 | JI1.10
NOIIK-1.2 | JI2.7
HOIIK-1.3 | JI2.6
NvyK-4.1 JI2.5
NYK-4.2 J2.3
NYK-4.3 J2.1
NyK-2.1 2.2
NvyK-2.2 2.4
NYK-2.3
NYK-1.1
NVyK-1.2

NVyK-1.3




Koxn HanmeHoBaHue pa3/iesioB H TeM /BUJL Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHS 3aHaTHsA/ / Kype M aTypa | pchl | pakT.
Paznen 4. Konedbanusi M BOJIHBI.

4.1 Mexanuueckue KonebaHusl. 1 2 HOIIK-7.1 | JI1.4 0
DNeKTpOMarHuTHHIE KoJeOaHus. YIIpyrue HOIIK-7.2 | JI1.8
BOJIHBL. DJICKTPOMAarHUTHEIE HOIIK-7.3 | JI1.7
BOJIHBL. /Jlex/ HOIIK-5.1 | JI1.1

NOIIK-5.2 | JIL.5
NOIIK-5.3 | JI1.11
HOIIK-4.1 | JI1.14
NOIIK-4.2 | JI1.10
HOIIK-4.3 | JI2.7
HOIIK-1.1 | JI2.5
HOIIK-1.2 | JI12.3
NOIIK-1.3 | JI2.1

NYK-4.1 2.2

NvyK-4.2 2.4

NVYK-4.3

NyK-2.1

NyK-2.2

NVyK-2.3

NVYK-1.1

NYK-1.2

NYK-1.3

4.2 N3ydenue TeopeTUIECKOro Marepuana, 1 66 HOIIK-7.1 | JI1.4 0
HoAroToBKa K JekuusM.Iloaroroska k HNOIIK-7.2 | JI1.8
BBITTOJTHEHHIO JIAOOPAaTOPHEIX pador, NOIIK-7.3 | JI1.7
HaIIMCaHUIO U C/1aye OTYeTa 1o NOIIK-5.1 | JI1.1
1a60pPaTOPHBIM HOIIK-5.2 | JI1.5
paboTtam.CaMOCTOSITEIIPHOE PEIICHHE HOIIK-5.3 | JI1.11
npaxkTuyeckux 3aaad.llonroroska k NOIIK-4.1 | JI1.14
TeKyIleMy KOHTPOJIO U POMEKYTOUHOI HOIIK-4.2 | J1.10
attecrauu. /Cp/ HOIIK-4.3 | JI2.7

HOIIK-1.1 | JI2.5
HOIIK-1.2 | JI2.3
HOIIK-1.3 | JI2.1
NYK-4.1 2.2
NYK-4.2 2.4
NYK-4.3
NVyK-2.1
NYyK-2.2
NYK-2.3
NVYK-1.1
NYK-1.2
NYK-1.3

4.3 MexaHmueckue KoeOanus 1 2 HOIIK-7.1 | JI1.4 0
DJNEeKTpOMarHuTHBIE KojeOaHus HOIIK-7.2 | JI1.8
Bounnsl. NOIIK-7.3 | JI1.7
Mp/ NOIIK-5.1 | JI1.1

HOIIK-5.2 | JIL.5
HOIIK-5.3 | JI1.11
HOIIK-4.1 | JI1.14
NOIIK-4.2 | JI1.10
HOIIK-4.3 | JI2.7
HOIIK-1.1 | JI2.5
NOIIK-1.2 | JI2.3
HOIIK-1.3 | JI2.1
NvyK-4.1 2.2
NYK-4.2 2.4
NYK-4.3

NVyK-2.1

NvyK-2.2

NYK-2.3

NYK-1.1

NVyK-1.2

NVK-1.3




Koxn HanmeHoBaHue pa3/iesioB H TeM /BUJL Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHS 3aHaTHsA/ / Kype M aTypa | pchl | pakT.
Paznen 5. OnTuka.

5.1 DNEeMEHTBI T€OMETPUUYECKON U 1 2 HOIIK-7.1 | JI1.4 0
AIEKTPOHHOM onTHKH. MHTEephepeHns HOIIK-7.2 | JI1.8
ceta. [ludpakuus ceera. HOIIK-7.3 | JI1.7
B3aumMopeicTBIE IIEKTPOMarHUTHBIX HNOIIK-5.1 JI1.1
BOJIH ¢ BeniecTBoM. [lonsipusanust ceera. HOIIK-5.2 | JI1.5
Kganrtoas npupona m3mydenus. /JIex/ NOIIK-5.3 | J1.11

HOIIK-4.1 | JI1.14
NOIIK-4.2 | JI1.10
HOIIK-4.3 | JI2.7
HOIIK-1.1 | JI2.8
HOIIK-1.2 | JI2.5
NOIIK-1.3 | JI2.3

NYK-4.1 2.1

NvyK-4.2 2.2

NVYK-4.3 2.4

NyK-2.1

NyK-2.2

NVyK-2.3

NVYK-1.1

NYK-1.2

NYK-1.3

5.2 N3ydenue TeopeTUIECKOro Marepuana, 1 48 HOIIK-7.1 | JI1.4 0
HoAroToBKa K JekuusM.Iloaroroska k HNOIIK-7.2 | JI1.8
BBITTOJTHEHHIO JIAOOPAaTOPHEIX pador, NOIIK-7.3 | JI1.7
HaIIMCaHUIO U C/1aye OTYeTa 1o NOIIK-5.1 | JI1.1
1a60pPaTOPHBIM HOIIK-5.2 | JI1.5
paboTtam.CaMOCTOSITEIIPHOE PEIICHHE HOIIK-5.3 | JI1.11
npaxkTuyeckux 3aaad.llonroroska k NOIIK-4.1 | JI1.14
TeKyIleMy KOHTPOJIO U POMEKYTOUHOI HOIIK-4.2 | J1.10
attecrauu. /Cp/ HOIIK-4.3 | JI2.7

HOIIK-1.1 | JI2.5
HOIIK-1.2 | JI2.3
HOIIK-1.3 | JI2.1
NYK-4.1 2.2
NYK-4.2 2.4
NYK-4.3
NVyK-2.1
NYyK-2.2
NYK-2.3
NVYK-1.1
NYK-1.2
NYK-1.3

53 I'eomerpuueckas onruka. 1 2 NOIIK-7.1 | JI1.4 0
BonHoBas ontrka HOIIK-7.2 | JI1.8
B3aumoneiicTBre 351eKTPOMarHUTHBIX HOIIK-7.3 | JI1.7
BOJIH C BEHIECTBOM NOIIK-5.1 | JI1.1
KBanToBas npupona u3ryuyeHus HOIIK-5.2 | JI1.5
Mp/ HOIIK-5.3 | JI1.11

HOIIK-4.1 | JI1.14
NOIIK-4.2 | JI1.10
HOIIK-4.3 | JI2.7
HOIIK-1.1 | JI2.5
NOIIK-1.2 | JI2.3
HOIIK-1.3 | JI2.1
NvyK-4.1 2.2
NYK-4.2 2.4
NYK-4.3

NVyK-2.1

NvyK-2.2

NYK-2.3

NYK-1.1

NVyK-1.2

NVK-1.3




Koxn HanmeHoBaHue pa3/iesioB H TeM /BUJL Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHS 3aHaTHsA/ / Kype M aTypa | pchbl | paKT.
Pa3znen 6. DiieMeHTBI KBAHTOBOM
¢uznku, pusnku aTOMHOrO iApa U
371eMEeHTAPHBIX YaCTHL.

6.1 Teopus atoma Bonopoza 1o bopy. 1 46 HOIIK-7.1 | JI1.4 0
DJeMeHThl KBAaHTOBON MEXaHUKH. NOIIK-7.2 | JIL.8
DJeMEeHTHI COBPEMEHHOH (PU3HKH aTOMOB HOIIK-7.3 | JI1.7
U MOJICKYI. DIIeMEHTHI (PU3HKH TBEPIOTO HOIIK-5.1 | JI1.1
Tena. DeMeHThl PU3NKKU aTOMHOTO Si/Ipa. HOIIK-5.2 | JIL.5
DreMeHThl PU3UKH FITEMEHTAPHBIX HOIIK-5.3 | JI1.11
gactutl. /Cp/ HOIIK-4.1 | JI1.14

HOIIK-4.2 | J1.10
HOIIK-4.3 | JI2.7
HOIIK-1.1 | JI2.5
HOIIK-1.2 | JI2.3
HOIIK-1.3 | JI2.1

NvyK-4.1 2.2

NYyK-4.2 2.4

NYK-4.3

NVyK-2.1

NyK-2.2

NYK-2.3

NYK-1.1

NVK-1.2

NYK-1.3

6.2 N3ydenue TeopeTUdecKOro Marepuana, 1 46 NOIIK-7.1 | JI1.4 0
HoAroTOBKA K jJekuusaM.Iloaroroska k HUOIIK-7.2 | JI1.8
BBIMOJIHEHHIO J1a00OPaTOPHBIX padoT, NOIIK-7.3 | JI1.7
HAMNCAaHUIO U CJa4ye OTYEeTa 10 HOIIK-5.1 | J1.1
1a00paTOPHBIM HOIIK-5.2 | JI1.5
pabotam.CaMoOCTOSATENBHOE PEUICHHE HOIIK-5.3 | JI1.11
npakTHyeckux 3aaad.llonaroroska k NOIIK-4.1 | JI1.14
TEKyILeMY KOHTPOJIIO U IIPOMEXKYTOUHOMI NOIIK-4.2 | JI1.10
atrecranuu. /Cp/ HNOIIK-4.3 J12.7

HOIIK-1.1 | JI2.5
HOIIK-1.2 | JI2.3
HOIIK-1.3 | JI2.1
NVyK-4.1 2.2
NYK-4.2 2.4
NYK-4.3
NVyK-2.1
NvyK-2.2
NYK-2.3
NYK-1.1
NVYK-1.2

NVYK-1.3




6.3

U MOJIEKYJI

Mp/

DneMeHTHl KBAHTOBOH MEXaHUKH
DIeMEeHTHI COBPEMEHHON (DM3UKH aTOMOB

OneMeHTH! PU3UKH aTOMHOTO SiApa

Teopus atoma Bopopoza 1no bopy 1 2 HOIIK-7.1 | JI1.4
HOIIK-7.2 | JI1.8
HOIIK-7.3 | J1.7
NOIIK-5.1 | JI1.1
HOIIK-5.2 | JI1.5
HOIIK-5.3 | JI1.11
HOIIK-4.1 | JI1.14
HOIIK-4.2 | JI1.10
HOIIK-4.3 | J12.7
HOIIK-1.1 | JI2.5
HOIIK-1.2 | JI2.3
HOIIK-1.3 | J2.1

NYK-4.1 2.2
NYyK-4.2 2.4
NYK-4.3
NYK-2.1
NYK-2.2
NYK-2.3
NYK-1.1
NYK-1.2
NYK-1.3

4.1 O0pa3oBaTebHbIE TEXHOJOTHU

5. KOMILJIEKT OHEHOYHBIX CPEJICTB

5.1. KoMnjieKT OLleHOYHBIX CPEACTB

Kommiekt OLCHOYHBIX CPCACTB IO JUCHUIIIINHE, COCTOHH.[PIIZ 13 MaTEpUaJIOB IJId TCKYILICTO KOHTPOJIA U IMPOBEACHUSA
HpOMC)KyTO‘{HOI‘/’I aTTeCTalluu 06yqa10m1/1xc51, BKJIIOYas MOpAAOK IMPOBEACHUA HpOMe)KyTO‘IHOﬁ aTTeCTalluu, CUCTEMY OLICHUBAHUSA
PE3yJIbTATOB HpOMe)I(yTO‘IHOﬁ aTTeCTAallu U KPUTCPUHN BBICTABJICHUSA OLICHOK ITPEACTABJICH B KOC JUCIHHUIIIINHBI.

6. YHEBHO-METOJNYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JTUCIHHUIIJIMHBI (MOAY JIS)

6.1. PexomeHnayemas iureparypa

6.1.1. OcHoBHasl TuTEpaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue WznarenscTBo, TOX On.anpec
JI1.1 | Jlapuenko B. M. dusuka: yueoHoe mocooue KpacHospck: https://biblioclub.ru/in
Cubupckuii dex.php?
TOCYHapCTBEHHBII page=book&id=42887
TEXHOJOTUICCKUH 2
YHHBEPCUTET
(CuoI'TY), 2011
JI1.2 [Jlapuenko B. M. ®dwusnka: yaedbHoe mocodue KpacHosipck: https://biblioclub.ru/in
Cubupckuii dex.php?
roCyIapCTBEHHBII page=book&id=42887
TEXHOJIOTHYCCKUHA 1
YHUBEPCHUTET
(CubI'TY), 2013
JI1.3 |3amanoBa I’ U., MexaHHKa U MOJICKYJIIpHAs (GU3UKA: YIeOHOe Mocksa, bepiuH: https://biblioclub.ru/in
[ladees P. P. nocobue Hupekr-Menua, 2015 | dex.php?
page=book&id=27231
5
JI1.4 | Kypbaues 1O. . dusmka: yuebHoe mocooue Mocksa: EBpasuiickuii | https:/biblioclub.ru/in
OTKPHBITHIN HHCTUTYT, | dex.php?
2011 page=book&id=90773
JI1.5 | Kompbuiosa O. Kypc oOreit pusnku: yaedHoe mocodue CraBpormounb: https://biblioclub.ru/in
CraBpomnonbCcKuit dex.php?
roCyIapCTBEHHBII page=book&id=48471
arpapHbli 3
YHUBEPCHUTET
(C1T'AY), 2017
JI1.6 |Kysnenos C. U., Kypc neknnii mo pusuke. DNEKTpOCTaTHKA. Tomck: UznarenpctBo | https:/biblioclub.ru/in

Cemxuna JI. U.,
Porozun K. 1.

ITocTostHHBINM TOK. DNEKTPOMArHeTH3M.
Konebanus u BonHbL: yueOHOE TTOCOOUE

Tomckoro
MIOJTUTEXHUYECKOTO
yHuBepcurera, 2016

dex.php?
page=book&id=44211
6



https://biblioclub.ru/index.php?page=book&id=428872
https://biblioclub.ru/index.php?page=book&id=428871
https://biblioclub.ru/index.php?page=book&id=272315
https://biblioclub.ru/index.php?page=book&id=90773
https://biblioclub.ru/index.php?page=book&id=484713
https://biblioclub.ru/index.php?page=book&id=442116

ABTOpBI, COCTaBUTEIH 3arnaBue W3paTenscTBO, TON On.aapec
JI1.7 |Anucuna 1. H., C6opHuK 3a7a4 1o ¢u3uke: yaedHoe mocodne Openoypr: https://biblioclub.ru/in
Orepuyk A. A, OpenOyprckuit dex.php?
IMuckapesa T. U. roCyIapCTBEHHBII page=book&id=25937
yHuBepcurer, 2013 4
JI1.8 |Jleryra C., Yakak A. Beenenne B pusuky: yaeOHOE mocoOue OpeHOypr: https://biblioclub.ru/in
OpenOyprekuit dex.php?
roCyIapCTBEHHBII page=book&id=25924
yHuBepcurert, 2011 6
JI1.9 | AnemikeBuy B. A., Kypc obmeit puzukn. Mexannka: y4eOHHK Mocksa: ®usmariut, | https:/biblioclub.ru/in
Henenko JI. T, 2011 dex.php?
Kapasaes B. A. page=book&id=69337
JI1.10 | Kynacora C. B., Kypc nexnuii mo oduiei ¢pusuke: yuedHOe Mocksa, bepiuH: https://biblioclub.ru/in
Conomuxuna M. B. nocobue st 6akanaBpoB: yaeOHOe mocooue Hupexr-Menna, 2016 | dex.php?
page=book&id=43699
5
JI1.11 | Kpacun B. I1., BBenenue B 0011yI0 GU3UKY: yueOHOE TOCOOHE Mocksa: JIupekT- https://biblioclub.ru/in
My3ssraka A. O. Menua, 2014 dex.php?
page=book&id=23621
0
JI1.12 | Bapcykos B. 1., MornekynspHas HU3MKa U Havaga Tamb6o0B: TamboBckuii | https://biblioclub.ru/in
Hmutpues O. C. TEePMOJMHAMUKH: yaeOHoe mocobue TOCYIapCTBEHHBII dex.php?
TEXHUYCCKHIH page=book&id=44463
yausepcuret (TTTY), |4
2015
JI1.13 | Bapcykos B. 1., ®dusuka. Mexanuka: yaeOHOe mocodue Tamb6o0B: TamboBckuii | https:/biblioclub.ru/in
Hmutpues O. C. rocyaapCTBEHHBIN dex.php?
TEXHUYECKUH page=book&id=44457
yausepcuret (TTTY), (4
2015
JI1.14 | Antynun K. K. Cratuctuyeckas pu3nka U TePMOJAMHAMUKA: Mocksa: JIupekt- https://biblioclub.ru/in
y4eOHO-MeTouuecKoe mocodue Menwua, 2014 dex.php?
page=book&id=24055
S
6.1.2. Jlono/IHUTEILHAS JINTEPaTypa
ABTOpBI, COCTaBUTENH 3arnaBue WznarenscTBO, rof On.agpec
JI2.1 |Crapoctuna U. A., Kparkwuii kypc obmelt ¢pusuku: yaeOHOe Kazanb: Kazanckuit https://biblioclub.ru/in
BypnoBa E. B., nocobue Hay4HO- dex.php?
Kongparsesa O. U., HUCCIIEA0BATEIbCKUI page=book&id=42878
Kazannes C. A., TEXHOJIOTHYECKHI 8
ITonuBanoB M. A. YHHUBEPCUTET
(KHUTY), 2014
JI2.2 [Kopoctenes lO. C., ®dusnka: yaedbHoe mocodue Camapa: Camapckuit https://biblioclub.ru/in
Kynukosa A. B., roCyIapCTBEHHBII dex.php?
IMammH A. B. aApXUTEKTYyPHO- page=book&id=43831
CTPOUTEIIBHBIN 9
yHuBepcuteT, 2014
JI2.3 |Ecunua 3. H. dusmka: yuebHoe mocooue Kemepogo: https://biblioclub.ru/in
KemepoBckuii dex.php?
TOCYHapCTBEHHBII page=book&id=27883
yHuBepcuret, 2009 1
J12.4 [Kysuenos C. U., CrpaBOYHHK 10 (hU3MKE: ydyeOHOE mocooue Tomck: UznarensctBo | https:/biblioclub.ru/in
PorozuH K. 1. Tomckoro dex.php?
MTOJUTEXHHYECKOTO page=book&id=44211
yHHBepcuteTa, 2014 7
JI2.5 |Ecuna 3. H. Odusnka: yuebHoe nocodue Kemepogo: https://biblioclub.ru/in
Kemeposckuit dex.php?
TOCYAapCTBEHHBII page=book&id=23234

yHuBepcuret, 2011

0



https://biblioclub.ru/index.php?page=book&id=259374
https://biblioclub.ru/index.php?page=book&id=259246
https://biblioclub.ru/index.php?page=book&id=69337
https://biblioclub.ru/index.php?page=book&id=436995
https://biblioclub.ru/index.php?page=book&id=236210
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6.2. Ilepeuens pecypcoB HH(POPMAIIMOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ""UHTepHeT"

Ol

OObeMHEHHBIH (HOHI 3JEKTPOHHBIX pecypcoB "Hayka u oOpa3oBaHue"

32

Wudopmartuka B mKoie

33

Hudopmaruka u UKT B 0Opa3zoBaHum

24

VY4eOHo-00pa3oBarenbHas GU3NKO-MaTeMaTHYecKasi OHOInoTeKa

35

OnexTpoHHas 0Opa3oBaTeIbHas Cpeaa

6.3.1 IlepevyeHb MPOrpaMMHOro odecreyeHust

6.3.1.1

Microsoft Windows

6.3.1.2

Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)

6.3.1.3

Google Chrome

63.14

Mozilla Firefox

6.3.1.5

7-Zip

6.3.1.6

BupTyainbHbli TPakTHKYM 110 (PH3HKE ISl By30B

6.3.2 TlepevyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

KoncynpranT-moc

6.3.2.2

E)II/IHOG OKHO JOCTYyIIa K I/IH(i)OpMaHI/IOHHBIM pecypcam

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAY JIA)

Ayn. Ne

Hasnauenne

OcHamenne

300

VYueOHas
NIPOBEACHUS 3aHATUH
JEKIMOHHOTO M CEeMHHApCKOro
THIIA, KYPCOBOTO HPOCKTHPOBAHHS
(BBITTONTHEHHST  KYPCOBBIX  paborT),
IPYNIIOBBIX M MHAWBHAYaJbHBIX
KOHCYJIbTALIMIA, TEKyILIEro
KOHTPOJISI M IPOMEKYTOUHOM

ayuTopus IS

VYueOHple MecTa, O0OpyAOBaHHBIE OJOYHOW MeEOENbl0 C PACIOJIOKEHUEM
am¢urearpoMm. Pabouee MecTo mpemnopaaBaTens B COCTaBe CTOJ, CTYN, TymOa,
TpuOyHKa, KOMIIBIOTEp IMpernojaBarelii ¢  JOCTYIIOM B  HHTEpHET,
MHTEpaKTHUBHAS JOCKAa C MPOEKTOPOoM. MoOTOpH30BaHHEIH 3kpaH [loTomo4nsre
MOBOPOTHBIE KaMephl. JlokymeHT-kamepa. HacTombHbIM MUKPO(OH. 3BYKOBas
cucrteMa. MapkepHast ocKa.

311

JlabopaTopus

obecreynBaeT

TpeOoBaHuil K
00yUYCHHIO o JUCIUTIINHE
®u3nka COTACHO  COACPIKAHUIO
OCHOBHEIX 00pa3oBaTeNbHBIX
IPOrpaMM I10 BCEM HaIPaBJICHUSM
noarotoeku B TY VYIMK B
cootBerctBun ¢ ®I'OC  BO.
[Ipennasnayena st MpPOBENEHUS
3aHATHH 110 JUCIIUIIINHAM:

dusuka

¢usuKH
BBITIOJTHCHHE
MPaKTHYECKOMY

VYueOusle MecTa (CTONBI, CTyNbs). MecTo mpemoiaBaTelss B COCTaBe: CTOI,
ctyn, Tymb6a. KommbroTep mpemogaBaTenss € JOCTYIOM B HHTEpHET,
HMHTEPaKTUBHBIN MIPOEKTOP c MarHMTHO-MapKepHOH JIOCKOH.
MoTOpH30BaHHEIA SKpaH C MOTOJOYHEIM IpoekTopoM. IloTonouHas kamepa.
JlokyMeHT-Kamepa. HacTonbHblit MHKPO(DOH. 3ByKOBas cucTema.
O6opynoBanue ans BoimonHeHuss JlaGoparophoit pabotel  «M3Mepenue
OCHOBHBIX BEIIMYMH: JUIMHBI, Macchl M BpemeHm». OOopynoBaHue s
BeimoHeHHs1  JlaGopaTopHOoi — paboTel  «MareMaTHdecKuii  MasTHHK».
Ob6opynoBanue Juis BeimonHeHust JlabopartopHoil paboTsl «OOOPOTHBIH
MaaTHUK». OOopynoBanue Juis  BbinonHeHus JlaGopaTopHoil  paboThI
«YpmenpHas Termiota B MeTamax». OOopymoBaHWE U BBIIOJHCHUS
Jlabopatoproit  paboTrel  «3akoHel Kupxroda». OOopymoBanue s
BeimosniHeHus JlaGopatopHoit paboThl «V3MepuUTENbHBIH MOCT YHUCTOHay.
O6opynoBanue s BbinoiHeHust JlaboparopHoit padorsl «KomebaTenbHbIH
KoHTYp». OOopymoBanme maisi  BbImodHeHUs JlaGopaTopHOil  paboTHI
«MarauTHoe IoJIie BOKPYT NPSIMOTO NPOBOAHUKA ¢ TokoMm». O6opynoBaHHE
st BeimonHeHust  JlaGoparopHoit  paborel  «/{udpakius Ha menn wu
HeolpeesieHHOCTh [ eit3enbepray.
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107 CroJel ¢ KOMIIBIOTEpaMH C BbIXOAOM B UHTCPHCT, CTYJIbs, KHUKHBIC I.HKa(bLI n
CTCJIJIAXH.

8. METOJJMYECKHE YKA3ZAHHUA J1JIS1 OBYYAIOIIUXCA ITO OCBOEHHIO JJUCIIMITJIMHBI (MO/LY JISA)

Meroaudeckue yka3aHUs il 00yYarOUIUXCS 110 OCBOCHUIO THCLUILTHHBI

1. 3yuenne pabodeli mporpaMMbl JUCIUTIIHHEL.

2. TlocenieHye U KOHCIIEKTUPOBAHHUE JICKLIUH.

3. Obs3arenbHasi MOATOTOBKA K MPAKTUYECKUM 3aHATHSIM.

4. VzydeHne OCHOBHOH U AOIOIHUTEIBLHON JINTEPATYPhl, HHTEPHET-UCTOYHUKOB.
5. BeIMoTHEHNE BCEX BUIIOB CAMOCTOSITENIEHON pabOTHI.

OddexTHBHOE OCBOCHHE IUCIUILUIMHBI IPEATIONATacT PEryJIipHOE MOCEIICHHE BCEX BUAOB ayIUTOPHBIX 3aHATHI, BBINOJIHCHUE
TUTAaHA CAMOCTOSATENFHOM PabOTHI B IIOTHOM 00BbEeMe U IPOXOKICHHUE aTTECTAIlNN B COOTBETCTBHIH C KaJIEHAAPHBIM YIeOHBIM
rpauKOM.

CTyzeHTy peKOMEH/yeTCsl 03HAKOMHTBCSL CO CIIUCKOM OCHOBHOM ¥ IONOJIHUTENILHON JIuTeparypbl.JJocTyn K MHPOPMAIIMOHHBIM
pecypcaM OHOIHOTEKH U HHYOPMAIMOHHO-CIIPAaBOYHBIM cucTeMaM ceTu "HHTepHeT" OpraHn30BaH B YUTAIEHOM 3alle OnOInoTeKkn
co craroHapHsIx [I19BM, mu6o ¢ muaroro [I9BM (HOyTOYyKa, MIAHIIETHOTO KOMIIBIOTEPA MM MHOTO MOOHIIEHOTO yCTPOIicTBa)
HOCPECTBOM OECIIPOBOIHOIO OCTYIIA IPU aKTHBALMK MHANBUAYAIBHOH Y4eTHON 3aIHCH.

[Tosp30BaHNEe HHPOPMALIMOHHBIMY PECYPCAMH PACIIUPSIET BO3SMOXHOCTH OCBOCHHSI TEOPETHYECKOTO Kypca U BBIIOJIHEHUS
CaMOCTOSITEIEHOM PaboOTHI.

gaﬂaﬂl/lﬂ 1 MCTOANYCCKHUE YKa3aHUS K BBIIIOJHCHUIO MPAKTUYCCKUX pa60T TIPEACTABJICHLI B YMK JUCHUIIIIMHBI U COCTABJICHBI B
COTBETCTBHHU C pa60qeﬁ HpOI‘paMMOfI JUCIHUTIIIMHBI q)I/ISI/IKa.HpaKTI/I‘IeCKI/Ie pa6OTI>I HUMCIOT LICJIBIO IO PYKOBOJACTBOM
MperogaBaTeIsd Ha MPAKTUKE 3aKPECIUICHUE, TTOJTYYCHHBIX Ha JICKIUAX TCOPETUICCKUX 3H3HI/II>1, a TaKXe OTpa6OTKI/I TMPAKTUICCKUX
HAaBBIKOB.

Meroaudeckne peKOMEHIAIMN K OPTaHU3aIIH ¥ BEIIOJIHEHHIO JIAO0paTOpHOH paboTh! mpeacTasieHsl B YMK aucturuimHe! n
COCTaBJICHBI B COOTBETCTBUH ¢ pabouei mporpammoit qucnuminasl Gusnka.JlabopaTopHsie pabOTH IMEIOT IIETBI0 0
PYKOBOJCTBOM MperoiaBaTelis Ha IPaKTUKE 3aKperieHHe, TOIYYEeHHbIX Ha JIEKIUAX TEOPETUUIECKUX 3HAHUMH, a TaKKe OTPabOTKH
MPaKTHYECKHX HABBIKOB.

Metoanyeckue peKOMEHIAIMN K OPTaHU3AIMY U BBIMOJHEHUIO CAMOCTOATENBHOM padoThl peacTaBiaeHbl B Y MK AuCIUTUITMHE 1
COCTaBJICHBI B COOTBETCTBHHM C paboyeii mporpaMMoi TUCIUITIHHEI DU3UKa.

CaMocTosTenbHas padoTa CTYICHTOB BKIIFOUACT N3yYEHHE TEOPETUIESCKOTO Kypca U MOATOTOBKY K JIA0OPATOPHBIM M MPAKTUICCKUM
3aHATHUSAM U dK3aMeHy. HacTosime MmeToanyeckne peKOMEHIANU K OPTaHU3aluH U BBITTOJTHEHUIO CAMOCTOSTENILHON paboThI
OTHOCSTCA K BUAY yueOHOI1 paboThl «/3yyeHne TeopeTHUecKoro Kypca 1 MoAroToBKa K 3k3ameHam». CamocTosaTenbHas paboTa
CTY/ICHTOB TaK)X€ BKIIFOUAET BCE BHUJIbI TEKYIIEH aTTEeCTAI[UH.

Metoanyeckue peKOMEHIAIMK TI0 OpraHU3aluy 00pa30BaTENbHOTO Mpoliecca sl 00yueHHsI HHBATUIOB U JIUI] C OTPAHUYEHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBbSI.

[Tpr HEOOXOAUMOCTH TTPOTPaMMa TUCIUILIHBI MOKET OBITh aJalTHPOBAHA JUIsT HHKITIO3UBHOTO 00YUYCHHST MHBAJIHMIIOB U JIUI] C
OTpaHUYECHHBIMH BO3MOYKHOCTSIMH 3[I0OPOBBSI C YI€TOM 0COOEHHOCTEH UX NMCUXO(PHU3MUECKOTO Pa3BUTHS, HHANBUAYATEHBIX
BO3MOKHOCTEH M HEOOXOAUMBIX CIIEIIHATIbHBIX YCIOBUH UX 00yUEHHS.

[Ipu Hanuuuy B TpymIe CTyIEHTOB C OTPaHUYEHHBIMHA BO3MOKHOCTSIMH 370POBbSI BO3MOXKHO HCTIOJIB30BATh aJaITUBHBIC
TEXHOJIOTHH.

JJ1 CTYZIEHTOB ¢ OTpaHHYEHHBIM CIYXOM:

- HCTIOJIB30BAHKUE PA3HOOOPA3HBIX JUAAKTHUECKUX MATepUAIOB (KapTOYKH, PUCYHKH, TMCbMEHHOE OTMCAHHUEe, CXEMBI | T.II.) KaK
TIOMOIIb JIJTsl TOHUMAHHS U PEIICHsI TOCTABICHHON 3a/1a4H;

- HCTIOJIb30BaHUE BUICOMATEPHATIOB, KOTOPBIE NAIOT BOZMOXKHOCTh TIOHSTH TEMY 3aHSATHS U OCYIIECTBUTH KOMMYHHUKAaTUBHBIE
JICUCTBUS,

- BBITIOJIHEHUE MPOEKTHBIX 33aHUN TT0 U3yYaeMbIM TEMaM.

JIJIs CTYZIEHTOB ¢ OTpaHUYEHHBIM 3pEeHUEM:

- HCTIONIb30BaHUE (PUIBMOB C BO3MOKHOCTBIO BOCTIPHSATHSA Ha CIyX JaBaeMoi B HUX MH(POPMALIUH JUIsI TOCIIEIYIOIIETO e
o0cyXIeHus;

- HCTIOJIb30BAHUE ayTMOMATEPHAIIOB MO0 N3yYaeMbIM TeMaM, UMEIOIUMCS Ha Kadepe;

- HHAWBUYaIbHOE OOIIEHHUE ¢ TPENoaBaTeNieM 110 H3y4aeMOMY MaTepray;

- TBOPYECKHUE 33/1aHUsI [0 M3y4aeMbIM TeMaM WJIH [0 JIUYHOMY JKEJIaHUIO C YYeTOM MHTEPECOB 00y4aeMoro.
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