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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

OncumnnvHa «dusmkKa» ABASETCA O4HON N3 OCHOBHbIX (PYHOAMEHTaNbHbIX Y4ebHbIX
ancumnnanH.OHa obecneymBaeT NOArOTOBKY K yCMeLHOMY OCBOEHUIO ANUCLIUMIINH
€CTEeCTBEHHOHAY4YHOro U NPOdEeCCMOHaNbLHOIO LMK/I0B, COCTABJ/ISET OCHOBY TEOPETUYECKON
NnoAroToBkKM 6akanaBpoB, 06ecneyrBatoLLyo BO3MOXXHOCTb NCMOIb30BaHUSA (PU3NYECKUX MPUHLNMOB
B 06/1aCTV rOPOLCKOro CTPOUTENLCTBA U X03AACTBA.

Lenamn ocsoeHns y‘-le6HOI‘/‘I ANCUNNNNHBLI «PU3NKa» ABNAIOTCA:

co3laHMe OCHOB HeobxoAMMOoW TeopeTMyYecKon MOoAroTOBKM MO (U3NKe, MO3BONAIOLWMX B
JaNibHeNleM pellaTb KOHKPETHbIE UHXXEHEPHbIE 3a4a4u;

npruobpeTeHne HaBbIKOB MCMOMb30BAHUSA PA3JINYHbIX METOAUK (PU3NYECKUX U3MEPEHUn 1
MEeTOoO0B (DU3MYECKOro aHaIM3a K PELLUEHNI0 KOHKPETHbIX TeEXHUYECKMX Npobiem.

[ONna [oCTUXKEeHUs OaHHOW Lenn Obiin MocTaBNeHbl 3aaa4yM:

OCBOEHMWE 3HAHWN O (PyHOAMEHTajIbHbIX (PU3NYECKUX 3aKOHaxX W MpUHUMNAX, JIeXAlnxX B
OCHOBE COBPEMEHHON (U3NYECKON KapTWUHbI MUpa; Haubosiee BaXKHbIX OTKPbLITMSAX B 06nacTu
(hU3MKN, OKa3aBLUUX onpedensiollee BAUAHUE Ha pPasBUTUE TEXHUKU U TEeXHOJIOruu; MeTodax
HAay4YHOro NO3HaHWS NPUPOAbI;

- OBJlaileHne yMeHUsMU NpoBoAMTb HabnoaeHus, NAaHUPOBaTb N BbIMOJIHATL 3KCNEPUMEHTHI,
BblABUIraTb TUMOTE3bl W CTPOUTbL MOLESIN, MNMPUMEHATb MOJIyYeHHble 3HaHWa Mo usvke a1
06bACHEeHNA pa3HOOBpasHbiX (U3NYECKUX SABJIEHWA W CBONCTB BELLECTB; MNpPaKTUYeCKu
ncnosb3oBaTb  (pu3nmyeckme  3HaHUSA;  oueHMBaTb  [OCTOBEPHOCTb  eCTeCTBEeHHO-Hay4yHoWu
MHopMaLnn;

- pa3BUTME MO3HaBaTeJNIbHbIX UHTEPECOB, MHTEJIEKTYaslbHbIX U TBOPYECKUX CrocobHocTel B
npouecce npnobpeTeHns 3HAHUIN N YMEHWI Mo PU3MKE C UCNONIb30BAaHNEM Pa3/INYHbIX NCTOYHNKOB
NHPOPMaLMN N COBPEMEHHbIX MHDOPMALIMOHHbLIX TEXHOJIOMNIA;

BOCMUTaHNE y6eXXOEHHOCTU B BO3MOXXHOCTM MO3HAHMSA 3aKOHOB MPUPO[bI, MCMOb30BaHMUSA
JOCTVDKEHUA (pM3MKM Ha 6naro pasBuTUS 4YenoBeYeckon UuMBUAM3auuMu; HeobxoanmMocTu
COTPYAHMYECTBA B MPOLIECCE COBMECTHOro BbIMOJHEHMA 3a4a4, YBAaXKMTEJIbHOrO OTHOLIEHUSA K
MHEHWNIO OMMOHEeHTa Npn o6cy>Kp,eH|/|v| I'IpOﬁJ'IEM ecTeCTBeHHO-Hay4YHOro cogep>XaHum4d, rotoBHOCTU K
MOPaJIbHO-3TUYECKOW OLlEHKE MCMO/Ib30BaHMA HayYHbIX JOCTUXEHWUIN, YyBCTBA OTBETCTBEHHOCTM 3a
3aLUUTY OKpY>KaloLLen cpes

NCMNoJib30BaHNEe MPUOBPEeTEHHbIX 3HAHWA W YMEHUN AN peleHUsl NpakTU4eckux 3agad
MoBCeOHEBHOW »XWU3HW, obecneyvyeHnsa 6e30MacHOCTU COBCTBEHHOWM >KU3HW, pPaLMOHANLHOIO
MPUPOAONOJIb30BAHUA U OXPaHbl OKPY>XatloLWen cpefbl, BOSMOXXHOCTb MPUMEHEHUA 3HAHWUIA MpK
pelieHnn 3aga4y, BO3HMKALWMX B Nocsieayowen npoheccoHaibHOM AeAaTeslbHOCTH.

3/49



2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OucunnnmHa «®usnka» BXoAUT B obsi3aTenbHyto 4acTb 6J10Ka AUCUMMNANH NOAFOTOBKU
6akanaBpa No HanpaBneHuto «CTPOUTENbCTBO.

Kypc «®u3mka» ABNAETCA COCTaBHOM YHacTblo dyHAaAMeHTalbHOM (PU3MKO-MaTeMaTUYEeCKON
MoAroTOBKKU, Heobxoaumon ans ycnewHon paboThl MHXeHepa ntoboro npoguns.

OvcumnamHa «®u3mka» uUMeeT JIornyeckne n coleprkaTeslbHo-MeToan4yeckme CBSA3U C
TaKUMM OUCLUUMSIMHAMM KakK MaTeMaTuKa, UH(pOopPMaTuKa, XUMUSA, SKOJIOTUS U ABNSIETCA MNepBoi
CTYMEHbIO N3yYeHNss HEKOTOPbIX 0bLLenpodeccnoHanbHbIX AUCLUMINH: TEXHMYECKas SKCMnyaTauns
30aHUNN, COOPYXXEHUN U FOPOACKUX TEPPUTOPUIA, METOAbl 3allMTbl OT KOPPO3UKU, TeopeTuyecKas
MexaHuKa, TexHUYyeckass MexaHWKa, MexaHWuKa rpyHTOB, BOJOCHab)XeHue 1 BOAOOTBeAeHUEe C
OCHOBaMU rMAPABIIVKA, CTPOUTENIbHAA MexaHuKa, CONpPoTUBJIEHNE MaTepUasioB 1 ap.

B pe3synbTaTe 0CBOEHUA ANCUUMIINHBI 6aKanaBp AOJIDKEH:

3HaTb: OCHOBHble (YM3NYECKME SIBJIEHUS N OCHOBHbIE 3aKOHbl (YU3VKK; FPaHULbl UX
NPMMEHUMOCTUN, MPUMEHEHNE 3aKOHOB B Ba)XHEWLWWUX MPaKTUYECKMX MPUIIOXKEHUSX; OCHOBHbIE
hr3nyeckne BeNNYMHLI N HU3NYECKME KOHCTaHTbI, UX onpefesieHne, CMbIC/, CNocobbl N eguHULLbI
NX N3MepeHmns; pyHOoamMeHTalbHble PU3NYECKUe onbiThbl U X POJIb B Pa3BUTUN HAYKW; Ha3HaA4YeHne n
NPUHUMNbI eNCTBUSA BaXKHENLLNX (hn3nYeckux npnbopos.

yMeTb: YKa3aTb, KakKMe 3aKOHbl OMUCLIBAlOT AaHHOe sABJeHMe WM 3 eKT; 3anucbiBaTb
ypaBHeHUs ons dusnyeckmnx BesinyimH B cucteme CU; NCTONKOBLIBATb CMbIC/T (PU3NYECKUX BENUYUH 1
MOHATNI; 06 BACHNTL OCHOBHbIE HabntogaeMble MPUPOAHLIE N TEXHOMEHHbIE ABAEHUSA N 3PGEKTHI C
no3Munnm QyHOaMeHTaNbHbIX (U3NYeCKNX B3aumogencTesun; pabotatb C npubopamn u
obopynoBaHnemMm B COBpeMeHHOW ¢dusnyeckon nabopatopunn; UHTEPNPETMPOBATL pe3dyfbTaTbl U
OenaTb BbIBOAblI; WCMNOJIb30BaTb MeToAbl (DU3MYECKOro MOAENMPOBaHUA, MPUMEHSTb MEeTonb
(PU3MKO-MaTeEMATUYECKOr0 aHaimn3a K peLleHNn0 KOHKPETHbIX eCTECTBEHHOHAYYHbIX U TEXHUYECKNX
npobnem.

BJlafeTb: HaBblKaMy UCMO/Ib30BAHUSA OCHOBHbIX 06LEe(U3INYECKMX 3aKOHOB U NMPUHLIUMOB B
Ba)KHEMLUMX MPaKTUYECKUX TMPUJIOXKEHUSX; OCHOBHbLIMU MeTogaMun (U3NKO-MaTeEMaTUYEeCKOro
aHanM3a Ass pelweHnss eCcTeCTBEHHOHAYYHbIX 3ajay; MnpuemMaMy npaBWJIbHOW 3SKCMJyaTauun
OCHOBHbIX MNpnbopoB N o0bopyaoBaHUA COBpeMeHHOW du3nyeckor nabopaTtopuun; MeTodaMU
06paboTKM U WHTEpPnpeTUpPOoBaHUS pe3ysibTaTOB 3KCMepMMeHTa; MpuemMaMn KCMoJib30BaHUS
MEeToO0B (hU3MYECKOro MOAEeIMPOBAHNA B NMPON3BOACTBEHHOW NMpPaKTUKE.

OucumnnvHa «®Pusmnka» mlyvaeTcsa NOCPenCcTBOM JIeKUMWA, BCe pa3fesbl MporpamMmebl
3aKpennaTca  npakTU4ecKUMn  3aHaTuaMu, nabopaTopHbiMM  paboTamu,  BbiIMNOJNHEHUEM
KOHTPO/MbHbIX paboT, camocTosaTesbHOM paboTon Hana y4ebHOM WM Hay4HOM snUTepaTypon wu
3aBepLlaeTcs SK3aMeHOoM.
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3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe

(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

YK-1.1 AHanusnpyeT 3agavy, Bblaensas ee 6a3osble cocTasasome,

ocyullecTBndeT AeKOMMNO3NLNIO 3aa4qyn

YK-1.2 HaxoanT n KpUTNYeCckn aHannsnpyeTt nHpopmaLluio,

HeoﬁXO,D.VIMyIO ANna peweHna rMoCTaBJIEHHOM 3afa4u

YK-1.3 PaccMmaTpuBaeT BO3MOXHbIE BapuaHThbl PeLLleHns 3aga4n,

oLleHunBasa X JOCTOUHCTBA U HEAOCTATKU

YK-1.4 [pamMOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT

cobcTBEHHbIE CY)XAEHUS N OLeHKU. OTAnYaeT hakTbl OT
MHEHWI, MHTEepNpeTaunn, OLEHOK U T.4. B PaCCYy)XAEHUAX
OPYruX YHYaCTHUKOB OEATENbHOCTMU

YK-1.5 OnpepenseT n oueHMBaeT NOC/IeACTBUSA BO3MOXHbIX

peLueHnn 3a8a4m
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DOopMbl KOHTpPONA

Buabl 3aHATUNA

WUtoro 3.e.

(KkonunyecTBO) Yyacos
9K 3a KoHTp | Jlek J1a6 Mp cPn KPAT |KoHTp CP
osnb
Kypcl [Cem. 1 1 17 17 17 0.25 20.75 72 2
Kypc 1 [Cem. 2 1 17 17 17 0.35 35.65 [21 108 |3

O6beM AnCUMNAVHBI 1 BUAbl y4ebHol paboTbl MO 04HO-3a04HON hopMe 0byveHUs.

¢0pM bl KOHTpONAA

Bupabl 3aHATUN

WToro 3.e.

(konmyecTBoO) yacos
3K 3a KoHTp | Jlek Ja6 Mp cPn KPAT |KoHTp cP
onb
Kypc1l [Cem. 1 1 6 6 6 0.25 53.75 72 2
Kypcl [Cem. 2 1 8 8 8 0.35 35.65 [48 108 |3
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

CemMm Paspen pucumniavHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
1 dun3nka B COBpeMeHHOM Mupe. dusnyeckmne oCHOBbI 1-2 2 2 2 2 TecTnpoBaHue. PewieHue
MexaHWKN. TemMa: KnHeMaTuKa MaTepnasibHOM TOYKK. 3ajay. 3awmTa
nabopaTopHbIX paboT.
dunsnyeckmne oCHOBbI MEXaHUKN TeMa: AnHamMumKa 3-4 2 2 2 2 TecTnpoBaHue. PewieHue
MaTepurasibHON TOYKMN, 3aKOHbI COXPaHeHNs 3ajay. 3awmTa
MEeXaHUKW. nabopaTopHbIX paboT.
du3myeckme 0CHOBbl MeXaHUKW. Tema: MexaHuKa 5-6 2 2 2 2 TecTupoBaHue. PewweHue
TBEpPAOro Tena. 3afady. 3awmTa
nabopaTopHbIX paboT.
dun3nyeckne oCHOBbI MEXaHUKN. TeMa: 3/1eMeHThI 7 1 1 P TecTnpoBaHue. PewieHue
MeXaHWUKN XXUOKOCTEN. 3ajav.
du3nyeckme 0OCHOBbI MeXaHUKN. TeMa: D1eMeHTbl 8 1 1 2 KoHTposnbHasa paboTa.
cneunasbHON TeOPUM OTHOCUTENIbHOCTU. PeweHune 3apay.
MonekynsipHas pu3smka n TepMmoanHammka. Tema: 9 1 2 2 2 TecTupoBaHue. PewleHune
OCHOBHblE MpeACcTaB/IEHNA MOJIEKYIAPHO- 3ajad. 3awmTa
KWHETNYECKOWN Teopun. nabopaTopHbIX paboT.
MonekynsipHas pusmka n TepMmoanHamumka. Tema: 10-11 2 2 1 2 TecTupoBaHue. PewleHune
OCHOBbI TEPMOANHAMUKW. 3ajad. 3awmTa
nabopaTopHbIX paboT.
MonekynsipHas pusmka n TepMmoanHammka. Tema: 12 1 2 1 2 TecTupoBaHue. PeweHune
peasibHble ra3bl, XUAKOCTW 1 TBEpAble Tena 3ajad. 3awmTa
nabopaTopHbIX paboT.
dneKTpu4ecTBO. TemMa: afleKTpocTaTuKka. 13-14 2 2 2 2 TecTupoBaHue. PewleHune
3apad. 3awmTa
nabopaTopHbIX paboT.
INeKTpnYecTBO. TeMa: MOCTOSHHbIN 3N1eKTPUYECKnin 15-16 3 3 3 2.75 KoHTponbHas paboTa.
TOK. PelwleHune 3agay.
MpomexyTo4yHasa aTTecTaumsal-2 17 0,25 3aver
2 MarHeTnsMm. Tema: MarHuTHoe nose. 1-2 2 2 2 2 TecTupoBaHue. PewleHune
3apad. 3awmTa
nabopaTopHbIX paboT.
MarHeTnsm. Tema: afieKTpoMarHUTHas UHAYKLUNSA. 3-4 2 4 2 2 TecTupoBaHue. PewleHune
3apad. 3awmTa
nabopaTopHbIX paboT.
KonebaHuns n BonHbl. Tema: MexaHuyeckme 5-6 2 2 2 2 KoHTponbHas paboTa.

7149




Cem Paspen oMcUMNINHDbI Hepen Bupbl yuebHou paboTbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) XXYTOYHOW KOHTpONs
cTpa Jlek Nab6 ne cPn KPAT |[KoHTpoO (o] 4 C3 ycneBaeMoCTM TeKyLuero
nb (no Hepensam cemecTpa),
NPOMEe>XXyTO4HOW
aTTecTauum (no
ceMecTpam)

1 2 3 4 5 6 7 8 9 10 11 12
konebaHuns. PeweHune 3apay.
KonebaHns n BonHbl. TeMa: 31eKTpOMarHuTHble 7 2 2 2 2 TecTunpoBaHue. PelwleHune
konebaHus. 3afad. 3awmTa

nabopaTopHbIX paboT.
KonebaHns n BonHbl. TeMa: ynpyrme BOJIHbI. 8 2 2 2 TecTunpoBaHue. PelwleHue
3afja.
OnTurkKa. TemMa: 31eMeHTbl FeoMeTPUYECKON ONTUKN 9 2 2 2 KoHTponbHas paboTa.
PelwwleHune 3agay.
OnTuka. Tema: nHTepdepeHUns ceeTa, ANdpaKkLmna 10-11 P 2 2 P TecTnpoBaHue. PewieHue
cBeTa, nonapusaums ceeTa. 3ajad. 3awmnTa
nabopaTopHbIX paboT.
KBaHTOBas pu3mka. Tema: KBaHTOBas nNpupona 12-13 1 2 1 P TecTnpoBaHue. PewieHue
n3nyyveHus. 3ajad. 3awmnTa
nabopaTopHbIX paboT.
KBaHTOBas du3mka. Tema: 35leMeHTbl KBAHTOBOM 14-15 1 2 1 P TecTnpoBaHue. PewieHue
(MU3NKN aTOMOB, MOJIEKYJT N TBEPAbIX TeN. 3ajad. 3awmnTa
nabopaTopHbIX paboT.
AToMHasa un apepHasa pusnka. Tema: pusnka 16 1 1 1 3 KoHTposnbHasa paboTa.
aTOMHOro agpa. PeweHune 3apay. 3awunTa
nabopaTopHbIX paboT.
NMpoMexyToyHasa aTTecTaums. 17 0,35 35,65 SK3ameH
UTOro: 34 34 34 0.25 0.35 35.65 | 41.75

5.3.CTpyKTypa GUCLUNNANHbBI 4719 04HO-3a04HON hopMbl 0By4HeHus.

Cem Paspen pucumnsivHbl Bupabl yuebHo paboThbl, BK/AIOYaA CaAaMOCTOATEJIbHYIO paboTy u
TPYAOeMKOCTb (B 4acax)
Jlexk Jla6 ne cPn KPAT |[KoHTpoO cP C3
b
1 2 4 5 6 7 8 9 10 11
1 Pun3nKa B COBpeMeHHOM Mupe. Pn3nyeckne 0CHOBbI MEXAHUKN. 2 2 2 20
MonekynspHas pusvka n TepMoAnNHaMUKaA. 2 2 2 20
SNeKTpUY4ecTBO. 2 2 2 13,75
MpomMeXxxyToYyHaa aTTecTaumsa 3a4eT B YCTHOW hopMe. 0,25
2 MarHeTunsm. 2 2 2 12
KosiebaHuns 1 BOJHbI. 2 2 2 12
OnTurka. KBaHTOBasa npupoaa usayyYyeHus. 2 2 2 12
NeMeHTbl PU3NKM aTOMHOIr0 SApa 1 dJ1eMEHTapPHbIX YacTul. 2 2 2 12
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Cem Paspen pucumnamHbl Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
nb
1 2 4 5 6 7 8 9 10 11
MpoMeXyTo4yHaa aTTecTaums IK3aMeH B YCTHOW hopMe. 0.35 35.65
UTOrro: 14 14 14 0.25 0.35 35.65 |101.75
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5.4. Copep>XaHue pa3gesnioB gucumnauHbl (Moayna) «®usuka», obpasoBaTesibHble TEXHOJNIOTUU

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
1 ®dur3MKa B COBPEMEHHOM 8 2 Ocoboe MecTo pn3nKM B YK-1.3; YK-1.5; 3HaTb: MHMOpPMaL Mo O Nekuuns-6ecena. Cnang-

Mupe. dnsnyeckme oCHOBbI
MeXaHUKW.

COBpPEMEHHOM Mupe.
du3mKa Kak nmagep
COBPEMEHHOr0
ecTecTBO3HaHUA n
GyHOAMEHT Hay4Ho-
TEXHWNYeCKOoro nporpecca
OTHOCUTENBbHOCTb
nBuxeHnsa. CNcTemsl
oTcyeTa. KoopavHaTHasa u
BeKTopHas opMbl
onncaHus oBUMXKXeHUs
MaTepuasibHON TOYKN.
MNepemelweHne, CKOPOCTb,
yCKOpeHue.
TaHreHuvasnbHoe u
HOpMaJibHOe YCKOpeHus.
KuHeMaTuka gBm>xeHunsa no
KPWUBOJIMHENHOWN
TpaekTopun. [iBnxxeHne no
OKPY>XHOCTW. YrnoBas
CKOPOCTb 1 YrsioBoe
yCKOpEeHMe 1 nx CBA3b C
JINHENHbIMN
XapaKkTepucTmkamm
OBVXEHNA. 3aKOHbI
HbtoTOHa. MoHATue
3aMKHYTOW CUCTEMBI.
NMnynbc MaTeprnanbHon
TOYKUN, CUCTEMDI
MaTepuajibHbIX TOYEK.
3aKOH COXpaHeHus n
W3MEHEHNA NMNynbca.
LleHTp Macc cuctemsbl
MaTepuaibHbIX TOYEK U
3aKOH ero OBUXeHUS.
PaboTa 1 aHeprus. 3akoH
COXpPaHeHUs N U3MeHeHUs
3HEPrun B MexXaHuke.
MexaHuKa TBepaoro Tena.
MoOMeHT nHepumn, Teopema

HefaBHO OTKPbITbIX
DU3NYECKUX ABNEHUSAX U
HOBbIX N306peTeHmnsax;
ypaBHEHUS ABUXKEHUS,
3aKOHbl COXpaHeHus,
OCHOBbI
pensATUBUCTUYECKON
MEeXaHNKN 1 NpUHLMN
OTHOCUTENbHOCTMU,
KMHemMaTnkKa 1 guHaMunka
TBEPAOro Tena, XuaKoctun
M ra3os. YMeTb:
opraHuM3oBaTb CBOIO
camMocToATeNbHY0 paboTy
MO U3YyYEHMI0O OCHOBHOM N
OONONHNTENbHON
nnTepaTypbl. Bnagets:
OCHOBHbIMU (PU3NYECKMMU
NOHATUAMU; NPUEMaMn n
MeToLaMWn peLleHns 3ajav;
HaBblkaMW NpoBefeHns
pur3mnyeckoro
3KCrepuMeHTa no pasgeny
«MexaHunKa».

nekyun.
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

LLTenHepa. MOMEHT cubl.
KuHeTun4yeckas aHeprus
BpalleHus. YpaBHeHne
OVHaMUKN BpallaTebHOro
OBVXEHNs TBepAoro Tena.
MoOMeHT uMnynbca 1 3aKoH
ero coxpaHeHwus.
TAroTeHne. dnemMeHThbI
Teopun nons. dnemMeHThI
MEeXaHUNKN XXUOKOCTH.
[aBneHne B XNOKOCTUN "
rase. YpaBHeHue
Hepas3pbIBHOCTW.
YpaBHeHne bepHynnu.
BsaskocTb. MpuHumn
OTHOCUTENbHOCTMU.
MpeobpasoBaHusa MNanunnes.
MocTtynaTtel CTO.

Mpeobpa3zoBaHus JlopeHua.

OCHOBHOI 3aKOH
PensTUBUCTCKOWN
AVNHaAMUNKN.

MonekynspHasa pusmka n
TepMoANHaMUKa.

MoeanbHbIN ras Kak
MoJenbHas
TepMoAnHaMmn4yeckas
cuctema. OCHoBHOe
ypaBHEHNEe MOJIeKyNSPHO-
KWHEeTMYEeCKOoN Teopumn
nheanbHOro rasa
YpaBHeHne KnanenpoHa
-MeHpeneesa.
PacnpepneneHne monekyn
naeanbHOro rasa no
CKOpPOCTSAM
(pacnpepenexnne
MakcBenna) n B none
MoTeHLUWaNbHbIX CUN
(pacnpepenexnne
bonbumaHa). CpefHan
nnnHa ceoboaHoro
npobera. BHyTpeHHSAs
3Heprunsa naeanbHOro rasa.
PaboTa
TepMognHaMMN4eCcKom
cucTembl. Konnyectso
TennoTbl. Ten10eMKoCTb.
3aKkoH
paBHOpacnpeneneHus

YK-1.1; YK-1.2; YK-1.4;

3HaTb: 3aKOHbI UAeaNbHbIX
ra3os; TpM Ha4vana
TepMOONHaAMUKN,
TepMognHaMu4eckme
YHKLUN COCTOAHUSA,
(ha3oBble paBHOBECUSA U
(a3oBble nepexonsl,
3/1€MEeHTbl HEpPaBHOBECHOM
TepMOONHaAMUKN,
KJTaCCUYECKYIO 1
KBaHTOBYIO CTaTUCTUKY,
KMHEeTUYeCKMe ABJIEHNS,
CUCTEMbI 3apSAXKEHHbIX
YacTuy,
KOHOEHCUPOBaAHHOE
COCTOSIHME; peasibHble rasbl
W napsbl, XNAKOCTY;
TBEpPAble Tena. YMeTh:
OpraHu3oBaThb CBOK
camMoCToATeNbHYI0 paboTy
Mo U3y4YEeHNI0O OCHOBHOM N
LOMNOJIHUTENbHON
nnTepaTypbl. Bnapets:
OCHOBHbLIMU MOHATUAMU;
npuemMamum n MeTogamm
pelweHns 3af4aY; HaBblIKaMu

Cnanpg-nekums
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

SHEepPruun no cTeneHsaMm
cBoboabl Moneky . MepBbin
3aKOH TEePMOANHAMUKN.
PaboTa B n3onpoueccax.
ApunabaTnyeckuin npouecc.
YpaBHeHue lMyaccoHa.
ObpaTumble 1
HeobpaTMMble NPOLLECCHI.
Linknnyeckne npowecchl.
Lvkn KapHo. Ko puumneHTt
NoJIe3HOro AencTBuns
TenaoBbIX MallnH. BTopoi
3aKOH TepMOANHAMUKN.
SHTpoNuAa n ee
cTaTuCTUYyecKas
nHTepnpeTaums.
Bo3pacTaHue s3HTpOnuu
Nnpyv HEPaBHOBECHbIX
npoueccax. MpaHuubl
NPYMEHNMOCTY BTOPOro
3aKOHa TepMOANHAMUKW.
lMpepcrtasneHue o
TepMOANHAMNKe OTKPbITbIX
cucteM. TpeTbe Ha4vaso
TepMOANHAMNKN. PeanbHble
rasbl, XUAKOCTU 1 TBEpAble
Tena. ®a3oBble Nepexoibl,
3/1€MeHTbl HEpaBHOBECHOM
TEPMOANHAMUKN.

nposefeHns Gusn4eckoro
3KCnepumeHTa no pasaeny
« MonekynapHas usnka».

SNeKTpMY4ecTBO.

DNeKTpuYecKun 3apsa.
3akoH KynoHa.
Hanps»keHHOCTb
3NEeKTPUYECcKoro nons.
MpuHUMN cynepno3nunm.
MoTeHuwan. PasHocTb
noTteHunanos. AnanekTpuk
B 2JIEKTPMYECKOM Mosie.
Ounonb. OunonbHbINA
MOMEHT. BekTop
nonspusaunu.
JneKkTpocTaTnyeckas
TeopeMma laycca.
[MpoBOAHUK B
3/1eKTPUYECKoM none.
PacnpepnenerHune 3apsanos
Ha NpoBOOHUKeE.
neKTpuYeckoe nose
BHYTPW 1 BHE NMPOBOAHMKA.

YK-1.1; YK-1.3; YK-1.5;

3HaTb: pyHOaMeHTabHble
CBOWCTBA 3JIEKTPMHYECKOro
3apsna, 3akoH KysoHa,
TeopeMy laycca,
LMPKYNALNIO BEKTOPaA
HanpsXXeHHOCTH,
noTteHuwvasn, AN3NTIEKTPUKN,
NPOBOAHMWKN, MOCTOAHHbIN
TOK 1 ero OCHOBHble
XapaKTepuCcTUKKN, 3aKoH
Oma, npasuna Kupxroda,
3aKoH [pxoynsa-JleHua.
YMeTb: opraHn3oBaTb CBOIO
camMocToATeNbHYO paboTy
MO U3YyYEHMI0O OCHOBHOM N
OONONHNTENbHON
nnTepaTypbl. Bnagets:
OCHOBHbIMU MOHATUAMU;
npyemMmamum n MeTonamu

Y4yebHble nekuunu.
Bupaeosanuncb nekuunu.
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copnep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

dnekTpocTaTnyeckas
3awmTa. dneKkTpuyeckas
eMKOCTb. KoHaeHcaTopbl.
SHeprua 3NeKTpn4eckoro
noss. MIOTHOCTb 3HEepruu
3/1eKTPOCTaTUYECKOro
nons. Cnna v NNOTHOCTb
ToKa. 3akoH Oma ans
y4YacTKa uenu un
3aMKHYTOro KOHTypa.
CTOpPOHHME CUJbI.
dNeKTpoaBMXKyLLaa cuna.
3akoH Oma B

o depeHumnanbHon
dopme.
CBepxnpoBOAVNMOCTb.
Pa3BeTBJsieHHbIE
3/IeKTpUYecKue uenu.
Mpasnna Kupxrodga. PaboTa
N MOLLHOCTb
3/IeKTPUYECKOro TOoKa.
3aKoH Oyxoyns- JleHua.
MpeBpalleHnsa aHeprum B
3/IEKTPUYECKUX Lensax.

pelleHuns 3ajay; HaBblkamMu
rnposefeHns MU3N4ecKoro
3KCrepuMeHTa no pasgeny
«DNIeKTPUYHECTBO>.

MarHeTnsm.

MarHuTHoe nose Toka.
3akoHbl brno-CaBapa-
Nannaca n Amnepa. Cuna
NopeHua. BekTop
MarHUTHOM NHAOYKLUMN.
MoToK BeKTOpa MarHNUTHOM
WHOYKUNWN Yepes
3aMKHYTYI0 NOBEPXHOCTb.
TeopeMa 0 UMPKYNALUN
BEKTOpa MHAYKLMN
MarHUTHOro nons.
MarHWTHble CBONCTBA
BellecTBa. MonekynapHbie
TOKU. lna-, napa- n
deppomMarHeTuku. Bektop
HaMarHM4YeHHOCTW.
MarHntHas
BOCMPUUMYUBOCTb U
MarHuTHas
NPOHNLLAEMOCTb.
MpepncTasneHne o afepHOM
MarHUTHOM pe30oHaHce u
3/1€KTPOHHOM
napamMarHMTHOM

YK-1.2; YK-1.4; YK-1.5;

3HaTb: OCHOBHbIE
XapaKTepucTukun
MarHWTHOrO MoJis, 3aKOoH
Buo-Casapa-Jlannaca,
3aKoH AMmnepa, cuny
JlopeHua, TeopeMy o
umpkynaumn B, Teopemy
[aycca. 3akoH Papapes,
npaswuso JleHua,
WHOYKTUBHOCTb. YpaBHeHne
Makcsesnna B
WHTerpanbHon n

o depeHumnanbHOn
hopme,
KBa3ncCTauMOHapHble
TOYKW, NPUHLMN
OTHOCUTENbHOCTY B
3/1eKTpoANHaMuKe. YMeTb:
OpraHn3oBaTb CBOIO
camMocCToATeNbHYO paboTy
No U3y4eHN0 OCHOBHOW 1
[OMONIHUTENbHOWN
nuTepaTypsbl. BnageTs:
OCHOBHbIMUN MOHATUAMU;

Cnanpg-nekums
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

pe3oHaHce.
SneKTpoMarHMTHas
MHAYKUMA. 3akoH Papages.
Mpaswnno JleHua.
MHOYKTUBHOCTD.
CamonHAayKums. MNAoTHOCTb
3HEPrn MarHUTHOIo MNOJIS.
B3aunmonHaoykums.
TpaHcchopmaTop.
dapajeeBckasn n
MakcBesnioBckas
TPaKTOBKU SIBJIEHUSA
3/IEKTPOMarHNUTHOMN
VHOyKunn. Buxpesoe
351eKTpuyeckoe nose. Tok
cMmeuleHus. Cnctema
ypaBHeHun MakcBennia B
WHTerpanbHoOn n

o depeHumnanbHON
dopmMax 3aKoH COXpaHeHUs
3Hepruun gns
3/1IeKTPOMarHUTHOro Mons.
[MNOTHOCTbL 3Heprun
3/1IeKTPOMarHNUTHOro nons.
MNOTHOCTb MOTOKa 3HEpPrumn
3/IEKTPOMAarHNUTHOrO Mos.
DNeKTPOMarHUTHbIE BOJIHbI.
BonHoBoe ypaBHeHuME.
CKOpoCTb
pacrnpocTpaHeHus
3/IEKTPOMAarHUTHbIX BOJIH.
MpUHUMN OTHOCUTENBHOCTK
B 3JIeKTpOAMHaMUKe.
YcnoBust MasioCcTh TOKa
cMelleHns. Tokn dyko.
KBa3ncrtauymoHapHble
SABJIEHUSA B JINHENHbIX
npoBoAHuKax. NepexonHble
rnpouecchl B 3/1IeKTPUYeCKnX
uensx. FeHepaTop
rnepeMeHHoro Toka.
MmnepaHc. Uenun
rnepeMeHHoOro Toka.
LOBun>xeHne NpoBoLHNKa B
MarHUTHOM roJe .

npveMaMmu n MeTogamu
pewleHuns 3a4a4; HaBblKaMun
rnposefeHns MU3NYecKoro
JKCrepumMeHTa no pasgeny
«MarHeTnsm».

KonebaHus v BONHbI.

CBoboaHblE 1
rapMoHunyeckne konebaHms
NX XapaKTEPUCTUKMN.

YK-1.1; YK-1.2; YK-1.3;
YK-1.4; YK-1.5;

3HaTb: MexaHu4yeckmne n
3neKTpuyeckme konebaHus;
3/1IeKTPOMarHNTHbIE BOJIHbI;

Y4yebHble nekyuu.
KoMnbloTepHble Mmoaenn.
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
MexaHun4veckune rapMoHnYecKkune n
rapMoHuyeckue arpoHOMUYeCKnNmn
konebaHus. ocUMNNATOP, PU3NYECKNI
FapMoHnyeckun CMbICJ1 CMEKTPasIbHOro
ocumnnatop. CeoboaHble pasnoXXeHUs, KNHEMaTHKa
konebaHusa B BOJIHOBbIX MPOLLECCOB,
nheannsnpoBaHHOM MHTepgepPeHLNs 1
KonebaTenbHOM KOHTYpe. ondpakumnsa BOJH,
CBoboaHble 3aTyxatowme 35eMeHTbl Pypbe-onTUKY;
konebaHns. BbiHy>XaeHHble OCHOBbI aKYCTUKWN. YMETb:
MeXaHun4eckumne n OpraHu3oBaThb CBOK
3/IeKTPOMarHNTHbIE camMoCToATeNbHY0 paboTy
konebaHnsa. Pe3soHaHC 1 ero Mo U3y4YEeHNI0O OCHOBHOM N
MPUMeHEeHne B LOMOJIHNTENIbHON
TEeXHO/I0rn4eCcKoMm nuTepaTypbl. BnageTb:
npouecce. OCHOBHbIMU MOHATUSAMU;
AHrapMoHun4yeckmne npuemMamum n MeTogamm
konebaHunsa. HennHemHbIn pelweHns 3a4ay; HaBblIKaMu
ocunnnatop. dusnyeckne rnposefeHns U3NYeCcKoro
CUCTEeMbI, copgep>XaHue 3KCNepuMeHTa No pasgeny
HENNHENHOCTb. «KonebaHus 1 BOSHbI».
Mpeobpa3zoBaHue n
LeTeKTupoBaHue
INEeKTPUYECKnx KonebaHun.
ABTOKONebaHumsa. ObpaTHas
cBA3b. PereHepauus.
Ycnosue camoBo3byxaeHus
konebaHun. Ponb
HenuHenHocTn. ®asosas
MJIOCKOCTb reHepaTopa.
MpenenbHble LUKIbI.
MoHaTne o
penakcauMoHHbIX
konebaHunsax. BonHoBon
npouecc. NpoaonbHble N
rnonepeYHble BOJIHbI.
YpaBHeHune beryuwien
BOJIHbI. [Tony4yeHue
3/IeKTPOMAarHUTHbIX BOJIH.
O depeHumnansHoe
ypaBHEHMe
3N1€KTPOMArHUTHOWM BOJIHbI.
BekTop YMoBa-lonHTUHra
OonTuka. 2 OCHOBHbIe 3aKOHbl oNTuKK. | YK-1.1; YK-1.3; YK-1.4; 3HaTb: 3aKOHbI MpobnemHble nekymun.

TOHKME NNH3bI, NX
XapaKTepuUCTUKN.
SHepreTnyeckne BesINYnHbI
B poTOMETpPUMN.

YK-1.2; YK-1.5;

reomMeTpuyecKon,
BOJIHOBOWN, MONEKYNAPHON
OMNTWKW; [EeNCTBME CBETa;
3HepreTMyeckue BeanYmHbl
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
NHTepdhepeHUns cBeTa. doToMeTpuu,
MpuHuwnn MNonreHca. MHTepdepeHuuio,

KorepeHTHOCTb BOJIH.
Ycnosusa
VHTepdepeHLNOHHbIX
MaKCMMYMOB Y MUHUMYMOB.
PacueT
MHTepdhePEHLINOHHOMN
KapTWHbI OT ABYX
NCTOYHMKOB. MpuHUMN
lNonreHca- ®peHens.
Ondpakuna dpayHrodepa
Ha OMdPaKLNOHHON
peweTke. Andpakumsa Ha
NPOCTPaHCTBEHHOM
peweTke. dopmyna
Bynbda- bperos.
MpumeHeHne
ONDPaKLUNOHHON peLueTKun
npy nposeneHnn
CNeKTpasbHOro aHaan3a.
MpumeHeHne
CNeKTpasbHOro aHanmsa B
TEeXHOJI0rn4ecKmni
npoueccax. Mogenb cpefbl
Cc aucnepcuen. lNMokasaTtenb
npenomneHnsa. HopmanbHas
N aHOMasibHas AMcnepcun.
pynnoBas CKOPOCTh.
MornoweHne BOJIH.
MNoBeneHne BOJIH Ha
rpaHuiue pasgena AByx
cpen. MNoHATHe o
BOJIHOBOAAX.
AHUM30TpOMHbIE Cpeabl.
SNeMeHThI
KPUCTanI00NTUKN.
NeKTpoonTuYeckue un
MarHuToonTuyeckme
ABNEHNA. DNEMEHThI
HeJINHENHON ONTUKN:
caMmo(pOKyCnpoBKa CBeTa,
reHepaums rapMoHUKN,
napameTpuyeckue
npouecchl, BbIHY)XAeHHoe
paccesHue. ObpalleHune
BOJIHOBOIO (PpOHTA.
MonyvyeHne cBepxXKOPOTKNX

andppakuunio n gucnepcuto
cBeTa. YMeThb:
opraHu3oBaThb
camMoCToATeNbHYIO paboTy
Mo U3yYEeHMNI0O OCHOBHOM N
LOMOJIHNTENIbHON
nuTepaTypbl. BnageTb:
OCHOBHbIMU MOHATUAMU;
npuemMamm n MeTogamm
pelleHns 3agay; HaBblkamMu
nposefeHns U3NYeCcKoro
3KCNepuMeHTa No pasgeny
«OnTunka»
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

CBETOBbIX MMMYJIbCOB.
EcTecTBeHHbIN 1
NoNsApmn3oBaHHbIN CBET.
3akoH Mantoca.
Monapusauuns ceeta npu
OTpakeHuu n
npesioMAeHUN Ha rpaHuLe
OBYX AN3/IEKTPMKOB. 3aKOH
bptocTepa. Ucnonb3oBaHue
ABNEHNSA Nonsapu3aumn npu
aHaJn3e BeLecTs.

KBaHTOBas u3mka.

TensioBoe n3ny4vyeHue n
ero XxapakTepucTUuKu.
3akoH Kupxrodda,
CtedaHa- bonbumaHa,
BuHa. ®opmynbl Penes-
O>xnHca un MNMnaHka. BosbT-
aMnepHas xapakTepucTunka
doTOo3hheKkTa. 3aKOHbI
doToadekTa. YpaBHEHME
SNHWTenHa. imnynbc
oToHa. [laBneHue ceeTa.
SddekT KomnToHa.
JinHenyaTble cnekTpbI
aTomoB. [TpaBnno YacToT
Bopa. MpuHunn
cooTBeTCcTBUA. ONbIT
®paHka u Nepua. OnbIT
LLTenHa n lepnaxa.
Pe3oHaHChl BO
B3auMOOenCcTBmn
HENTPOHOB C aTOMaMu
AapaMu 1 MNOHOB C
HYKJOHaMu.
KopnycKynsipHo- BOJIHOBOW
ayanusm. dopmyna ge
Bpownns.
JKCrepuMeHTanbHoe
noaTBepXxgeHne runoTessl
ne bponna. CooTHoweHne
HeonpepeneHHoCTen
lenzeHbepra. YpaBHeHne
LLipenunHrepa.
[MpoxoxxaeHne YacTuubl
CKBO3b MOTEHLUMaNbHbIN
6apbep. TYHHeNbHbIN
3¢hdpekT. YacTuua B
chepunyecku

YK-1.1; YK-1.2; YK-1.3;
YK-1.4; YK-1.5;

3HaTb: 3aKoH Kupxroda,
CtethaHa -bonbuMaHa,
BuHa, hopmynbl Penes-
O>xnHca un MNMnaHka,
BoTO3hDEKT, 3hPeKT
KomnToHa. KopnyckynsapHo-
BOJIHOBOW Ayasin3mM,
NPUHLNUN
HeonpeneneHHoCT!,
KBaHTOBblE COCTOSHUSA,
MPUHLNUM CYNepno3nuunm,
KBaHTOBbIE YpaBHEHUSA
OBVKEHNS, onepaTopsl
HU3NYECKUX BENNYMH,
3HEpPreTn4ecKnn CrekTp
aTOMOB M MOJIEKY,
npupoaa XMMmn4eckKom
CBSI3U, KBAHTOBbIE
onTN4ecKue reHepaTopsl.
YMeTb: opraHn3oBaTb
camMocCToATeNbHYO paboTy
No U3y4eHWN0 OCHOBHOW 1
[OMONIHUTENbHOWN
nuTepaTypsbl. BnageTs:
OCHOBHbIMU MOHATUSAMN
npyemMamMmm n MeTogamm
pelweHns 3afay; HaBblKaMu
nposefeHns Mun4yeckoro
3KCrepuMeHTa no pasgeny
«KBaHTOBasa punsnka»

Y4yebHble nekuunn.
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
CMMMEeTPUYHOM noJie.
BonoponononobHelie
aTOMbl. DHepreTnyeckmne
YPOBHU. [MoTeHuUmanb
BO3Oy)xaeHUs 1
MoHM3auun. CnekTpbl
BOLAOPOAOMNOA00HbIX
aTOMOB.
MpocTpaHCcTBEHHOE
pacnpegeneHue nNaoTHOCTU
BEPOSATHOCTY ANSA
3/1IeKTPOHa 0 aToMe
Bogopona. MesoaToMbl.
LLinpuHa ypoBHe.
ATOMHasa u agepHas 1 CocTaB aTOMHOro sgpa. YK-1.1; YK-1.2; YK-1.3; 3HaTb: cocTaB A4pa; MpobnemHble nekymn.
pur3mKa. DedekT Mmacc. SHeprus YK-1.4; YK-1.5; AfepHble CUJIbl; MarHUTHbIE
CBA3M aapa. AoepHble N 3/IEKTPUYECKME CBOMCTBA
Cubl. 3aKOH anep; aaepHble Moaenu,
pabnoaKTUBHOIro pacnaga. pabnoaKTUBHbLIN pacnag n
MpoxoxxaeHne 3apsa>KEeHHbIX 3aKOHbl COXpaHeHus ;
YacTuL U raMMa-usnyyeHus AfepHble peakuunu;
Yyepes BeLecTBo. AnepHble 3/1eMeHTapHbIe YacTuLbl.
peakuuun. dnsnyeckmne YMeTb: opraHn3osaTb
OCHOBbI iAepHON camMoCToATeNbHYO paboTy
3HEepPreTuKu. Mo U3y4YEeHNI0O OCHOBHOM N
DNeMeHTapHbIe YacTulbl. LOMOJIHNTENIbHON
Twnbl B3anMoaencTBmin nuTepaTypbl. BnageTb:
3/IeMEHTapHbIX YacTul,. OCHOBHbLIMU MOHATUAMU;
Knaccngpukaums. npneMamm n metogamm
pelleHuns 3ajay; HaBblkamMu
nposefeHns U3NYeCcKoro
3KCrepmMeHTa no pasgeny
«ATOMHas n agepHas
PU3nKa».
NTOrrO: 34 14
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Cem Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0®0 390 0390
1 2 3 4 5 6
1 ®du3nyeckne oCHOBbI MexaHKKN. Tema: MpsaMonnHenHoe paBHOMEpPHOE N paBHOMNepeMeHHoe ABVXeHne. KpnBoanHenHoe ABUKeHNe. 2 1
KMHEMaTNKa MaTepuasbHON TOYKN. BpalwaTtenbHoe asmxeHue. CBA3b Yri0BbIX N KNHEMATUYECKUX BEJIVNYMH.
du3nYecKne oCHOBbI MexaHUKKN. Tema: 3akoHbl HetoToHa. UMnynbc. MexaHnyeckas sHeprus. PaboTta. MowHOCTb. 3aKoH 2
OVHaMMKa MaTepunanbHON TOYKWN, 3aKOHbI COXpaHEeHNs 3Hepruu.
COXPaHEHUsA MeXaHUKW.
Ddu3nYecKne oCHoBbI MexaHUKKN. Tema: MexaHuvka TBepAoro Tena. MomeHT nHepuumn, Teopema LLTenHepa. MOMeHT cunbl. 2 1
MexaHVKa TBepAoro Tena. KnHeTunyeckas sHeprus BpalleHns. YpaBHeHne ANHaMNKKN BpaLlaTesibHOro ABVKEHNS
TBEpAoro tesa. MOMEHT UMMyJibCa N 3aKOH ero COXpaHeHus.
dusnyeckne oCHoBbl MeXaHUKK. Tema: SNeMeHTbl MEXaHMKN XNAKOCTW. [laBneHne B XXUAKOCTU U rase. YpaBHeHe Hepa3pbiBHOCTH. 1
3/1IeMEeHTbl MEeXaHUKUN XXNOKOCTEN. YpaBHeHne bepHyinun. BA3KOCTb.
du3nyeckme oCHoBbl MexaHuKKU. Tema: MpuHUKUN oTHOCUTEeNbHOCTW. MNMpeobpasoBaHusa MNannnes. NMoctynaTtel CTO. NMpeobpazoBaHns 1
3/1eMeHTbl cneunanbHON Teopun JlopeHua. OCHOBHOW 3aKOH PeNATUBUCTCKON ANHAMUKN.
OTHOCUTENIbHOCTMU.
MonekynsipHasa pu3nka n TepMmoanHaMunKka. 3aKOHbl NAeanbHOro rasa u ypaBHeHWe coCTosHUA. BHyTpeHHAs aHeprus n paboTta 2 1
Tema: OCHOBHbIE NpeACTaB/IEHNA MOJIEKYIAPHO- | paCLUMPEHMNS Fa30B.
KWHETUYECKOWN Teopun.
MonekynsipHasa pusnka n TepmMoanHaMumnKa. TennoemkocTb. Konnyectso TernsoThl. KIMNO TennoBbiX 1 X0N04UNbHbIX MaLLnH. lNepsoe 1 1
TeMa: OCHOBbl TEPMOAUHAMUKMU. Hayasio TepMOANHAMUNKWN. BTOPON 3aKOH TEPMOANHAMUKMN. SHTPONUS.
MonekynapHasa pusmka n TepMmognHaMmnKa. PeanbHble rasbl, XXnMOKOCTN N TBepAble Tena. Pa3oBble nepexobl, 3/1€MeHTbl 1
Tema: peanbHble rasbl, XUOKOCTU U TBeEpAble HepaBHOBECHOW TEPMOANHAMUKMN.
Tena.
JNeKTpMYecTBO. TeMa: 3/1eKTpocTaTuKa. 3akoH KyJioHa. DneKTpuyeckoe rnoJjie n ero XxapakTepucTuku. NpuHUMn cynepnosnumi. 2 1
PaboTa 371eKTpnYecKnx cun
SNeKTpMYeCcTBO. TeMa: MOCTOSAHHbIN MOCTOAHHBIN 3NeKTpnYecknin Tok. 3akoH OMa ansa yvacTtka uenu. ConpoTuBneHue 3 1
3/1eKTPUYECKUI TOK. NPoBOAHNKOB. 3aKoH OMa As1a noaHoun uenwu. Mpasunna Kupxroda.
2 MarHeTnsm. Tema: MarHUTHoe noJsie. MarHuTHoe rnoJsie Toka, ero UHAYKUNA U Hanps>XeHHOCTb. MpuHUMN cyneprno3nunm 2 1
MarHUTHbIX nonein. NMpumeHeHne 3akoHa bno-CaBapa-Jlaniaca K pac4yeTy MarHUTHbIX MOJIEN.
MarHeTnsMm. Tema: aneKTpoMarHuTHas DNeKTPOMarHMTHas NHAYKUMSA. DHeprus MarHUTHOro nosis. MarHMTHble CBOMCTBa BellecTBa. 2 1
VHAYKUNSA.
KonebaHna n BonHbl. Tema: MexaHn4yeckue MexaHn4veckune rapMmoHumnyeckne konebaHmnsa. CnoxxeHne rapMoHn4yecknx KonebaHun. 2 1
kosnebaHus.
KonebaHnsa v BosHbl. TeMa: 31eKTpOMarHUTHbIE | DNEKTPOMarHuTHble konebaHns. NepeMeHHbIn TOK. 2 1
KonebaHwms.
KonebaHns n BonHbl. Tema: ynpyrme BoJIHbI. BonHoBow npouecc. YpaBHeHne 6eryuien BoaHbl. MpnHUMn cynepno3uunn. UHTepdepeHuns 2
BOJIH. /IMNyIbC 3/IEKTPOMArHUTHOr 0 Noss.
OnTuka. Tema: afleMeHTbl reoMeTpn4ecKomn OCHOBHbIe 3aKOHbl OMTUKW. TOHKNE SINH3bI, UX XapaKTEPUCTUKIN. DHEepPreTuyeckme BeanymnHeol 2 1
ONTUKMN B poTOMETPUM.
OnTuka. Tema: HTepdepeHLmns cBeTa, NHTepdepeHuns ceeTa. Oudpakuma ceeTa. NMonapmnsaymsa ceeta. 3akKoH Mantoca. 2 1
Andpakumsa ceeTa, Noaspm3auns ceeTa. Oucnepcus. [1BONHOE yyYenpesioMeHume.
KBaHTOBas un3snka. Tema: KBaHTOBasA npupoaa | TensoBoe U3ny4yeHne N ero xapakTepucTmkin. 3akoHbl Kupxroda, CtedaHa-bonbumana, 1 1
MN3nyyeHuns. BuHa. ®oTo3hdekT. Teopms HWTENHa Ana poTosddekTa. [laBneHne cBeTa. IPekT
KomnToHa.
KBaHTOBas pnsvka. Tema: afieMeHThI KopnycCKynsipHO-BOJIHOBOW Ayasin3M CBOWCTB BellecTBa. BonHbl fe bponnsa. CooTHoweHne 1
KBaHTOBOW (ON3UKN aTOMOB, MONEKYS U HeonpeaesieHHOCTEeN.
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Cem Neo paspena puCLUUNINHDbI HauMmeHoBaHuMe NpakTUYEeCKUX 3aHATUN O6beM B Yacax
o®0 30 0390
1 2 3 4 5 6
TBEpPAbIX Tesl.
AToMHasa u anepHasa pusmka. Tema: pusmka AToMHble sgpa. edekT Maccbl.OHeprusa ceasm sgep. PagnoakTuBHbIM pacnag. 1 1
aTOMHOro sgpa.
NTOro: 34 14
CMMyJIALMOHHbIE 3aHATUA, UX HAUMEeHOBaHue, copgep>XaHue u obbeM B Hacax
Y4yebHbIM NJ1IaHOM He npeaycMoTpeHo
5.6. JJabopaTopHbie 3aHATUA, UX HAUMEeHOBaHue U ob6beM B Yacax
CemMm Ne paspena pUCUUNIUHDBI HauMmeHoBaHue nabopaTopHbiX paboT Ob6beM B 4Yacax
o®0 3P0 0390
1 2 3 4 5 6
1 du3nyecKkme oCHOBbI MEXAHUKMU. N3y4yeHune 3aBNCMMOCTU NYTU N CKOPOCTW NPU paBHOMEPHOM N PaBHOYCKOPEHHOM 2 2
OBVKEHUN.
DU3nYecKme OCHOBbI MEXaHUKMU. 1.0npepgeneHne CKOPOCTK noJsieTa Nyan KMHeMaTU4eckmum metoaom. 2. OnpeneneHve 2
CKOPOCTU noseTa nyam 6annmcTn4eckum metTogom. (no sbibopy)
Pu3nyeckne 0CHOBbl MEXEHUKMU. MoMeHT nHepumn. 2
MonekynsipHas pusnka n TepmMoanHaMmnKa. 1.PacnpepneneHne Makceenna. 2. [poBepka 3akoHa bonns-MapuoTTa. (no Bbibopy) 2 2
MonekynsipHasa pusnka n TepmMoanHaMmnKa. ApunabaTmyecknin npouecc. 2
MonekynsipHas pu3snka n TepMoAnNHaMnNKa. YpaBHeHMe cocTosiHUS ra3a BaH-gep-Baanbca. 2
DN1eKTpMYecTBo. [BUXXeHne 3apsa>KeHHOW YaCTULbl B 3J1IeKTPUYECKOM MoJe. 2 2
DNeKTpMYecTBo. M3y4yeHne 3aBUCMMOCTM CONPOTUB/IEHNS MPOBOAHMNKA OT €ro AJIMHbl MeTO40M aMnepMeTpa U 3
BOJIbTMETpA.
2 MarHeTtunsm. JKCnepuMeHTalbHOEe onpeaesieHne cuibl AMnepa. 2 2
MarHeTunsm. NHOYKUMA B ABMXKYLLEM MPOBOASALLEM KOHTYpE. 2
MarHeTunsm. N3mepeHne MHOYKTUBHOCTU KaTYLUKW. 2
KonebaHus n BOJHbI. 1.MexaHu4eckume konebaHusa. 2.MasgTHNK C NepeMeHHbIM g. (no Beibopy) 2 2
KonebaHns v BOJIHBI. 1.CBobogHble KonebaHuns B KOHTYpe. 2.BblHy)XAeHHble koniebaHusa BLS-koHType. (no Bbibopy) 2
OonTuka. 1.0npepeneHne AnnHbI CBETOBOW BOJIHbI C MOMOLLbLIO ANPAKLNOHHON peLleTKN. 2 2
2. AndpakumoHHas peweTka. (no Bbibopy)
KBaHTOBas usmka. AdpdekT KomnToHa N3yveHre 3aKOHOB BHellHero otosddekTa. 2 2
KBaHTOBas (pm3mka. OnbITHas NposBepKa 3akoHa CTedaHa- boabuMaHa. 2
AnepHas dusnka. Anpa atomos. CNekTp U3ay4yeHns aToMapHOro Bo4opoaa. 1
UTOro: 34 14
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5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPoeKTOoB (paboT)

Y4eOHbIM MIaHOM He NpeaycMOTPEHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HEeHUA
1 2 3 4 5 6 7
1 1. dM3mnyeckme oCHOBbI MexaHNKK Tema: 1.CocTaBneHue naaHa-KoHCcneKTa, ndyyeHne TeopeTuyeckoro matepuana. 1-2Hepe 2 4
KUHEeMaTuKa MaTepuasibHON TOYKN 2.MoproToBka K JIP, ochopMmneHue oT4yeTa, NOArOTOBKA K cAavye oT4yeTa n am
TeopeTunyeckon 4acTu no JIP. 3.NMoAroToBKa K MPakTUYeCKNM 3aHATUAM, peLueHne
3aa4 W ynpaxHeHuin. 4.NMoaroToBka K TeCTUPOBAHMIO.
2. dusnyeckne oCHoBbl MexaHuKu Tema: 1.CocTaBneHune njaaHa-KOHCMEeKTa, U3yYyeHne TeopeTn4eckoro Mmatepumana. 3-4Hepe 2 4
OVHaMVKa MaTepuasibHOM TOYKM, 3aKOHbI 2.MoproToBka Kk JIP, ohopmneHune oT4eTa, NOAFOTOBKA K CAA4Ye OoTYeTa 1 n
COXpaHeHnsa MexaHuKK. TeopeTnyeckon Yyactu no JIP. 3.MoAroToBKa K MPakTUYECKNM 3aHATUAM, peLueHne
3334 U ynpaxHeHuin. 4.NMToaroToBKa K TECTUPOBAHMIO.
3. dn3n4eckme OCHOBbI MeXaHuKn Tema: 1. CocTaBrsieHMe nMjaHa-KOHCNEeKTa, N3y4yeHne TeopeTM4eckoro MmaTepuana. 5-6Hene 2 4
MeXxaHuKa TBepaoro 2.MopgroToBka K JIP, opopmneHune oT4eTa, NOAFOTOBKA K CAa4vye oTyeTa u v
TeopeTunyeckonm 4acTu no JIP. 3.MoAroTOBKa K MPakKTUYECKNM 3aHATUAM, peLueHne
3a4a4y U yrnpa>kHEeHUI. MPOMEXYTOYHOM aTTecTaumu.
4. dusnyeckmne oCHOBbl MexaHUKN. Tema: 1.CocTaBneHue naaHa-KoHCcneKTa, ndyyeHne TeopeTuyeckoro matepuana. 7 2 4
peanbHble rasbl, XNAKOCTW 1 TBepAble Tena. 2.MoproToBka K JIP, ochopMmneHue oT4yeTa, NOArOTOBKA K cAavye oT4yeTa n Hepens.
TeopeTunyeckon 4acTu no JIP. 3.NMoAroToBKa K MPakTUYeCKNM 3aHATUAM, peLueHne
3334 U yrnpaKHeHWn.
5. ®dusm4yeckme oCHOBbI MexaHUKn. Tema: 1.CocTaBrsieHMe rnJjaHa-KOHCMeKTa, U3y4yeHne TeopeTn4eckoro Mmatepuana. 8 2 4
DieMeHTbI CneunaibHON Teopumn 2.MoproToBka K JIP, opopmneHune oT4eTa, NOAFOTOBKA K CAA4Ye OoTYeTa 1 Hepens.
OTHOCUTEJIbHOCTMU. TeopeTnyeckon Yyactu no JIP. 3.MoAroToBKa K MPakTUYECKNM 3aHATUAM, peLueHne
3aja4 1 ynpaxHeHuin. 4.NMToaroToBKa K KOHTPosbHOW paboTe.
6. MonekynapHas usnka n TepMognHaMmnKa 1.CocTaBneHune njaaHa-KOHCNeKTa, U3y4yeHne TeopeTn4eckoro Mmatepumana. 9 2 7
TeMma: oOCHOBHble NpeacTaBaeHna MosekynapHo-| 2.MNoarotoska K JIP, ohopmaeHne oTyeTa, NOArOTOBKA K coadve oT4yeTa u Hepens.
KWHETNYEeCKOWN Teopun. TeopeTnyeckonm 4actu no JIP. 3.MoAroTOBKa K MPaKTUYECKNM 3aHATUAM, peLueHne
33234 U Yrpa>kHeHWN.
7. MonekynspHas u3mka n TepMoanHaMumKa 1.CocTaBneHue naaHa-KoHCneKTa, ndyyeHne TeopeTuyeckoro matepuana. 10-11He 2 7
Tema: OCHOBbI TEpMOONHAMUKN. 2.MoaroTtoska K JIP, ohopMmneHne otyeTa, NOAFOTOBKA K cAa4ve oT4yeTa n nenuv
TeopeTunyeckon 4acTu no JIP. 3.NMoAroToBKa K MPakTUYeCKNM 3aHATUAM, peLueHne
3aja4 n ynpaxHeHui. 4.MoaroToBKa K TeCTUpoBaHuto. 5.MoarotoBka K
KOHTPOJIbHOW paboTe. 6. MOArOTOBKa K MPOMEXYTOYHOW aTTecTalunm.
8. MonekynapHas usnka n TepMognHaMmnKa 1.CocTaBneHune njaaHa-KOHCNeKTa, U3y4yeHne TeopeTn4eckoro Mmatepumana. 12 2 6
TeMma: peasibHble rasbl, XUAKOCTU 1 TBEpAble 2.MogroToBka K JIP, opopMmneHune oT4eTa, NOAFOTOBKA K CAa4ve oTyeTa u Hepens.
Tena. TeopeTnyeckonm 4acTu no JIP. 3.NMoAroTOBKa K MPaKTUYECKNM 3aHATUAM, peLueHne
3aa4 U yrnpaxHeHui. 4.NMToAroToBKa K TeCTUPOBAHMIO.
9. dnekTpuyecTBo. TeMa : afleKTpocTaTuKa. 1.CocTaBneHue naaHa-KoHCcMneKTa, ndyyeHne TeopeTu4eckoro matepuana. 13-14He 2 7
2.MoaroTtoska K JIP, ohopmneHne otyeTa, NOAFOTOBKA K cAa4ve oT4eTa n nenuv
TeopeTunyeckon 4actu no JIP. 3.NMoAroToBKa K MPakTUYeCKNM 3aHATUAM, peLueHne
3aa4 W ynpaxHeHuin. 4.NMoaroToBka K TeCTUPOBAHMIO.
10. DnekTpmnyecTBo. TeMa: NOCTOSAHHbIN 1.CocTaBrsieHUe rnJjaHa-KOHCMeKTa, U3y4yeHne TeopeTn4eckoro Mmatepuana. 15-16He 3 7
3NEKTPUYHECKUI TOK. 2.MoproToBka Kk JIP, opopmneHune oT4eTa, MOAFOTOBKA K CAA4Ye oT4eTa 1 nenv
TeopeTnyeckon Yyactu no JIP. 3.MoAroToBKa K MPakTUYECKNM 3aHATUAM, peLueHne
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Cem Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb pOMaLLIHUX 3a8aHUNA U APYTrMX BONMPOCOB AJIA CAMOCTOATENIbHOIO Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 300 03®0
HeHus
1 2 3 4 5 6 7
3agay u ynpaxxHeHun. 4.NloaroToBka K TeCTMpoBaHuio. 5.MNoaroToeka K
KOHTPOJIbHOW paboTe.
2 11. MarHeTusM. Tema: MmarHuUTHoe rnose. 1.CocTaBrsieHMe rnjaHa-KOHCMeKTa, U3y4yeHne TeopeTn4eckoro Mmatepuana. 1-2Hepne 2 6
2.MoproToBka K JIP, opopmneHune oT4eTa, MOAFOTOBKA K CAA4Ye OoTYeTa 1 an
TeopeTnyeckon Yyactu no JIP. 3.MoAroToBKa K MPakTUYECKNM 3aHATUAM, peLueHne
3334 U yrnpaKHeHW. aTTecTauun.
12. MarHeTun3M. Tema: a/ieKTpOMarHnTHas 1.CocTaBneHue naaHa-KoOHCMNeKTa, N3y4eHne TeopeTnyeckoro matepuana. 3-4Hepe 2 6
MHOYKUNS. 2.MopgroToBka K JIP, opopMmneHune oT4eTa, NOAFOTOBKA K CAa4vye oTyeTa u v
TeopeTnyeckonm 4acTu no JIP. 3.MoAroToBKa K MPakKTUYECKNM 3aHATUAM, peLueHne
3agay u ynpaxxHeHun. 4.NloaroToBka K TeCTMpoBaHuio. 5.MNoaroToeka K
MPOMEXXYTOYHOMN aTTeCTaLun.
13. KonebaHusa n BosHbI. TeMa: MexaHuyeckme |1l.CocTaBneHue naaHa-KoOHCMNeKTa, N3y4yeHne TeopeTUYeckoro matepuana. 5-6Hene 2 4
KonebaHus. 2.MoproToBka K JIP, opopmneHune oT4eTa, NMOAFOTOBKA K CAA4Ye oTYeTa 1 an
TeopeTunyeckon YyacTtu no JIP. 3.MofaroToBKa K MPakTUYECKNM 3aHATUAM, pelueHne
3334 U ynpaxHeHuin. 4.NMToaroToBKa K TeCTUPOBAHMIO.
14. KonebaHuns n BonHbl. Tema: 1.CocTaBneHune njaaHa-KOHCNeKTa, U3y4yeHne TeopeTn4eckoro Mmatepuana. 7 2 4
3/1eKTPOMarHUTHble KonebaHns 2.MopgroToBka K JIP, opopMneHune ot4eTa, NOAFOTOBKA K CAa4vye oTyeTa u Hepens.
TeopeTnyeckonm YacTu no JIP. 3.MoAroTOBKa K MPaKTUYECKNM 3aHATUAM, peLueHne
3aja4 U yrnpaxHeHuin. 4.NMToAroToBKa K TeCTUPOBAHMIO.
15. KonebaHusa 1 BoNHbI. TemMa: ynpyrue BosiHbl. [ 1.CocTaBneHMe NnaHa-KOHCNEKTa, U3yyYyeHne TeopeTM4eckoro matepuana. 8 2 4
2.MoaroTtoska K JIP, ohopMmneHne otyeTa, NOAFOTOBKA K cAa4ve oT4eTa n Hepens.
TeopeTunyeckon YacTu no JIP. 3.NMoAroToBKa K MPakTUYEeCKNM 3aHATUAM, peLueHne
3a[a4 1 yrnpaKHeHW. K MPOMeXyTO4YHOM aTTecTauumn. 4.MoaroToBka K KOHTPOJIbHON
paboTe.
16. OnTuka. Tema: anemeHThl reomeTpuydeckon | 1. CocTaBsieHMe MiaHa-KOHCNEKTa, N3y4eHne TeopeTmn4eckoro Mmatepuana. 2. 9 2 6
ONTUKN MogroTtoBka K JIP, ohopmneHue oT4eTa, NOAFOTOBKA K CAa4vye oTyeTa u Hepens.
TeopeTnyeckonm 4acTu no JIP. 3.NMoAroToBKa K MPakKTUYECKNM 3aHATUAM, peLueHne
33234 U yrpa>kHeHWN.
17. OnTuka. Tema: NHTephepeHuna ceeTa, 1.CocTaBneHue naaHa-KoHCcMneKTa, ndyyeHne TeopeTu4eckoro matepuana. 10-11He 2 6
Andpakuma ceeTa, Noaspm3auns ceeTa. 2.MoproToBka K JIP, ochopMmneHue oT4yeTa, NOArOTOBKa K cAavye oT4yeTa n nenn
TeopeTunyeckon 4acTu no JIP. 3.NMoAroToBKa K MPakTUYeCKNM 3aHATUAM, peLueHne
3aa4 W ynpaxHeHuin. 4.NMoaroToBka K TeCTUPOBAHMIO.
18. KBaHTOBas (pmnsnka. Tema: KBaHTOBas 1.CocTaBrsieHMe nJjaHa-KOHCMeKTa, U3y4yeHne TeopeTn4eckoro Mmatepuana. 12-13He 2 4
npupoga nsnyvyeHus. 2.MoproToBka Kk JIP, opopmneHune oT4eTa, NMOAFOTOBKA K CAA4Ye oTYeTa 1 nenv
TeopeTnyeckon Yyactu no JIP. 3.MoAroToBKa K MPakTUYECKNM 3aHATUAM, pelueHne
3334 U yrnpaKHeHWn.
19. KBaHTOBas un3mka. Tema: 3/IeMeHThI 1.CocTaBneHue naaHa-KoOHCMNeKTa, N3y4eHne TeopeTuyeckoro matepuana. 14-15He 2 4
KBaHTOBOW (PM3NKN aTOMOB, MOIEKY N 2.MogroToBka K JIP, opopMmneHune oT4eTa, NOAFOTOBKA K CAa4ve oTyeTa u nenv
TBEPAbIX Ter. TeopeTnyeckonm 4acTu no JIP. 3.NMoAroTOBKa K MPaKTUYECKNM 3aHATUAM, peLueHne
33234 U yrpa>kHeHWN.
20. AToMHasa n agepHasa usnka. Tema: pusunka | 1.CocTaBsieHne niaHa-KOHCNEKTa, U3y4eHune TeopeTn4eckoro Mmatepuana. 2. 16-17He 3 4
aTOMHOro agpa. MoaroTtoBka K JIP, obopMneHne oT4yeTa, MOArOoTOBKA K cAayve oTyeTa u nenn
TeopeTunyeckon YacTu no JIP. 3.NMoAroToBKa K MPakTUYEeCKNM 3aHATUAM, peLueHne
3aa4 W ynpaxHeHuin. 4. NMoAroToBka K MPOMeXXYyTOYHOM aTTecTaunu.
NTOro: 42 102
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5.9. KaneHpapHbin rpadukK BocnuTaTesIbHOW paboTbl N0 AUCUMUNJIMHE

Moaynb 3 YyebHo-
nccnepoBaTenbCckas u
Hay4Ho-uccnefoBaTeNbckas

COBPEMEHHOM MUpe.

Moaynb HaTta, MecTo npoBeaeHus Ha3sBaHue MmeponpusaTus dopmMma npoBeaeHUsn OTBEeTCTBEHHbIW HocTuXXxeHus
MeponpusaTus oby4yalowmuxcs
09.2025 ®Iby BO MI'TY Nekumnsa-becepa. dusnka B [pynnoBas Cuioxosa [.b. YK-1.2; YK-1.3; YK-1.4;

YK-1.5;

NEATENIbHOCTb
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

1.®usunka.Cnioxosa [.6. KomnbloTepHoe MogenvpoBaHmne n
BblYUCINTENbHbBIA 3KCNEepUMeHT B SlabopaTOpHOM
NpakTUKyMe [Dn1eKTpOoHHbIN pecypcl: y4yebHoe nocobue /
[cocT. O.B. Cutoxosa]. - Mankon: KyyepeHko B.O., 2019 - 169
c. -Pexxnm poctyna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100047755

http://lib.mkgtu.ru:8002/libdata.php?id=2100047755

3. KatbambeToBa, M.A. ®n3nyeckme oCHOBbI MEXAHUKMU
[9neKTpoHHbIN pecypcl: y4ebHo-MeToanYeckoe nocobue
/[M.A. KatbambeToBa]. - Mankon: Marapun O.T., 2019 - 104
C. - Pexxum pocTtyna: http:
//lib.mkgtu.ru:8002/libdata.php?id=2100047761

http://lib.mkgtu.ru:8002/libdata.php?id=2100047761

4. DNEeKTPUYECTBO M INEKTPOMArHETU3M [DNEKTPOHHbIN
pecypc]: yuebHoe nocobue / M.A. KatbambeToBa. - Maiikon:
MarapuH O.I'., 2014. - 64 c.- Pexxum gocTtyna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100031028

http://lib.mkgtu.ru:8002/libdata.php?id=2100031028

5. OnTuka. KBaHTOBas npupoaa nsny4yeHunsa [SN1eKTPOHHbIN
pecypc]: y4ebHoe nocobue / M.A. KatbambeToBa. - Maikon:
MarapwuH O.I'., 2014. - 50 c.- Pexxum pgocTtyna: 5.0nTukKa.
KBaHTOBasa npupoaa nsnyyYeHus [SnekKTpoHHbIN pecypcl:
yyebHoe nocobue / M.A. KatbambeToBa. - Maikon: MarapuH
O.l'., 2014. - 50 c.- Pexxum gocTyna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100029223

http://lib.mkgtu.ru:8002/libdata.php?id=2100029223

6. CuioxoBa [.6. KatbambeToBa M.A. 53(07) M 54
MeToanyeckme ykasaHusa K BbIMOJHEHUIO KOHTPOJIbHON
paboTbl N0 pm3mnKe : AN CTYAEHTOB TEXHUYECKMX
HanpasBJeHU NOAFOTOBKN (KBanndpukayms

http://lib.mkgtu.ru:8002/libdata.php?id=2100024548&DOK=0
4A1F6&BASE=000001

7. OneMeHTbl KBaHTOBOW (hU3NKN aTOMOB U MOJIEKY N :
yyebHoe nocobue / MuHobpHayku P®, ®rs0Y BMNO Marikon.
roc. TexHos. yH-T, Ka. xumMnmn, pusnkm n pusmko-XxmumMmy.
MeTondoB nccned. ; [coct. M.A. KatbambeTosal. - Malikon :
MarapwuH O.T'., 2015. - 36 c. - 9b Hb MI'TY. - URL: http://lib.mk
gtu.ru:8002/libdata.php?id=2100024551&DOK=04A1FA&BAS
E=000530

http://lib.mkgtu.ru:8002/libdata.php?id=2100024551&DOK=0
4A1FA&BASE=000530

8. KaTtbambeToBa, M.A. (Maikoncknin rocysapCTBEHHbIN
TexHosorm4yeckuin yHuesepcumteT). OnTuka. KeaHToBas
npupoaa nsnyyveHus : ydebHoe nocobue / M.A.
KaTtbambeToBa ; MuHob6pHayku P®, ®IBEOY BMO Marikon. roc.
TexXHOoJ. YH-T, Kad. xumunu, husmku v pun3nko-xmm. MeToaos
ncecnend. - Maikon : MarapuH O.I'., 2014. - 50 c. - 3b Hb
MITY. URL: http://lib.mkgtu.ru:8002/libdata.php?id=2100029
223&D0OK=041549&BASE=000530

http://lib.mkgtu.ru:8002/libdata.php?id=2100029223&D0OK=0
41549&BASE=000530

9. bepaHokos, P. A. KBaHToBas h13nKa U 3/IeMEHTbI
KBaHTOBOM MexaHMWKK : y4ebHuK ans sysos / P. A.
BepaHokoB. — 4-e n3a., ctep. — CaHkT-MeTepbypr : JlaHb,
2024. — 116 c. — ISBN 978-5-507-47764-7. — TeKcT :
3JIEKTPOHHbIN // JlaHb : 3N1eKTPOHHO-6MbNnoTeYHas cucTema.
— URL: https://e.lanbook.com/book/426242

https://e.lanbook.com/book/426242

10. CuioxoBa [.b., LWopos b.M.].53(07) K 78 Y4yebHoe-
MeToaunyeckoe nocobue. KpaTkuin Kypc unsnku. OTaenbHble
rnasbl. MexaHuKa, MonekysisipHaa usnka n
TepMmoanHaMmuka./ Prooy BO «MI'TY» Kadepnpa Bbicluen
MaTeMaTUKK U CUCTEMHOro aHannsa; [cocT.: O.b. Cnioxosa
,6.M. Wopos..].N38-80" UM Ky4yepeHko B.O.", Mankon,
2025-115c. YK 53(07) BBK 22.3 K 78.

http://lib.mkgtu.ru:8002/libdata.php?id=2100024551&DOK=0
4A1FA&BASE=000530

6.2. JiuTtepaTypa gna caMmocTosTesibHOM paboT

HasBaHue

CcblniKa

1.Hukepos, B.A. ®u3uka onsa By3oB. MexaHuka u
MosieKynsipHasa pursnka [SNeKTPoHHbIN pecypcl: y4ebHuk /
B.A.Hukepos. - M.: flawkos 1 K, 2021 - 136 c. - 3bC
«Znanium.com»

https://znanium.ru/catalog/document?id=432244

2.Hukepos, B.A. ®n3unka. CoBpeMeHHbIN KypC [DN1EeKTPOHHbIN
oN Ve iE

https://znanium.ru/catalog/document?id=432245
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HasBaHue CcblsIKa

pecypcl: y4ebHuk / B.A. Hukepos. - M.: lawkos u K, 2023 -
452 c. - 9bC «Znanium.com»

3.CmbiK, A.®. dnsuka: NMocobue gnsa camoCcToATENLHOWN https://znanium.com/catalog/document?id=426720
paboTbl CTYAEHTOB TEXHNYECKUX YHNBEPCUTETOB : y4ebHoe
nocobue / A.®. Cmblik, I'.FO. TumocheeBa, T.M. TkayeBa. -
MockBa : UHOPA-M, 2023. - 388 c. - (Bbicwiee obpa3oBaHue:
MaruncTtpaTypa). - 3b6C 3HaHuym. - URL:
https://znanium.com/catalog/document?id=426720. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-014670-6. - ISBN
978-5-16-107306-3

4.Hukepos, B. A. ®nsuka : y4ebHuk n cbopHmK 3agau : https://znanium.ru/catalog/document?id=438453
y4ebHuk / B. A. Hnkepos. - 3-e n3a., nepepab. n gon. -
MockBa : I3paTenbCKo-Toprosas Koprnopauns «Jalikos n
K°», 2024. - 582 c.
https://znanium.ru/catalog/document?id=438453

Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 00yYatlowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbs (OB3) npepocTaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OFrPaHNYeHNAaM NX 340P0BbA U BOCMPUATUS MHOpMaLmn:

ONs VL C HapyLWeHWAMKN 3peHuns:

B NeYaTHOM hopMe yBeSIMYEHHbIM LWPUGTOM,
B OpMe 3N1EKTPOHHOIr0 OKYMEHTa,

e B (hopme ayaunocpanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.

Ona nuy c HapyLWeHNsSMN cnyxa:

e B nevyaTHom opme,
e B (DOPME SNEKTPOHHOIr0 JOKYMEHTA.

Ons nuy Cc HapyLweHWSMU OMOPHO-ABUraTeNbHOro anmnapaTa:
e B revyaTHOW chopme,

e B ()OpMe INEKTPOHHOIr0 LOKYMEHTA,
e B (hopmMe ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

3Tanbl hOpMMPOBaAHMA KOMNETEHLLUMN HaumeHoBaHue y4yebHbIx
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpaszoBaTenbHOM
nporpamMmbl
YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4um
1 1 1 dunococus
23 23 23 MaTemaTuka
1 1 1 Xnmus
8 7 8 TexHuyeckan skcnayaTaums
30aHNN, COOPYXXEHUN N
ropoACKNX TeppuTopun
12 12 12 [OEVE]
8 9 9 MoproToBka K caave u caadva
rocyapCTBEHHOIr0 3K3aMeHa
2 2 2 O3HaKoMUTesIbHas NpakTuKa
8 9 9 MpeponnaoMHas rnpakTuka
8 9 9 MogroroBka K Npoueanype
3alKnThl M 3aWmMTa
BbIMYCKHOWN
KBaJIMunKaunoHHoM paboTbl
8 7 8 MeToabl 3alWnTLI OT
KOppo3uun
YK-1.2 HaxoAnT 1 KpUTUHECKU aHaNn3nMpyeT nHdopMaLumo, HeobxoaAnMY 4SS peLleHUs NocTaBleHHOW 3a4a4un
23 23 23 MaTemaTuka
1 1 1 Xnmus
12 12 12 dursurka
8 7 8 TexHuyeckan skcnayaTaums
30aHNN, COOPYXXEHUN n
ropoACKNX TeppuTopun
2 2 2 O3HaKoMUTesIbHas NpakTuKa
8 9 9 MogroToBka K coave u caada
rocyapCTBEHHOIr0 3K3aMeHa
8 9 9 MpeoannioMHas NpakTuka
8 9 9 MoaroToBKa K npouenype
3aWnThl 1 3aWmTa
BbIMYCKHOWN
KBaAnuKaLnmoHHom paboTsl
8 7 8 MeToabl 3alWKnThl OT
Koppo3snn
YK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapMaHTbl pelleHns 3a4a4u, OueHnBas UX AOCTOUHCTBA U HEeAOCTaTKN
23 23 23 MaTemaTuKka
1 1 1 Xumus
8 7 8 TexHnyeckasa akcnayaTaums
30aHN, COOPYXEHUN n
roOpoACKMX TeppuTopumn
8 9 9 MoaroToBka K caave u caadva
rocyapCTBEHHOIr0 3K3aMeHa
12 12 12 [OEVE]
2 2 2 O3HakoMUTeJIbHas NpakTuKa
8 9 9 MpeoannioMHas NnpakTuka
8 7 8 MeToabl 3aLWnTLI OT
KOppo3unun
8 9 9 MogroroBka K Npoueaype
3alKnThl 1 3aWmMTa
BbIMYCKHOWN
KBaJIMunKaumoHHo paboTbl
YK-1.4 paMOTHO, JIOTNYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXAEHNSA N OLeHKN. OTAnYaeT pakTbl OT
MHEHUN, MHTepnpeTaunii, OLEHOK U T.4. B PaCCYy>KAEHUAX APYTUX Y4aCTHUKOB AeATeIbHOCTH
23 23 23 MaTemaTuKka
1 1 1 Xumus
12 12 12 dusnka
8 7 8 TexHn4yeckasa akcrnayaTaums
30aHNN, COOPYXXEHUN N
ropoACKNX TeppuTopun
1 1 1 dunocous
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl

8 9 9 MoAroToBka K caaye v caadva
rocyfapCTBEHHOr0 3K3aMeHa

2 2 2 O3HakKoMUTeIbHas NpakTuKa

8 9 9 MNpepavniomMHas NpakTuka

8 9 9 MogroToBka K npouenype
3alMThl N 3aWmMTa
BbIMYCKHON
KBanNUKauMoHHom paboTbl

8 7 8 MeToAbl 3aLWNTLI OT
KOppo3uu

YK-1.5 OnpegensieT n oueHMBaeT NOCAeACTBNS BO3MOXKHbIX PeLleHUn 3ajadm

1 1 1 dunocodus

23 23 23 MaTemaTuka

1 1 1 Xumuns

12 12 12 dusnka

8 7 8 TexHn4yeckasa akcrnyaTaums
30aHNN, COOPYXXEHUN N
ropoACKNX TeppuTopun

8 9 9 MoAroToBka K caaye v caadva
rocyfapCTBEHHOr0 3K3aMeHa

2 2 2 O3HakoMUTeIbHas NpakTuKa

8 9 9 MNpepavniomMmHas NpakTuka

8 9 9 MogroToBka K npouenype
3alMThl 1 3aWmMTa
BbIMYCKHON
KBaNNUKauMoHHoM paboTbl

8 7 8 MeToAbl 3aWNTLI OT

Koppo3uu

7.2. OnucaHue nokKasartesnen u KputepueB oueHUuBaHusA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
3Tanax UuX CbOpMHpOBaHMﬂ, onucaHuve WwKaJsibl oOueHUuBaHusAa

MnaHupyembie KpuTepum oueHUBaHUA pe3ysbTaToOB 0OyueHus HauMmeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpuTen XopoLio OTJ/INYHO OLEeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 6

YK-1: CnocobeH OCyLLeCTBNATb NMOUCK, KpI/ITVI‘-IECKI/II7I aHasn3 N CMHTE3 MHopMaLnmn, NPUMEHSATb CUCTEMHBbIN Moaxon ANns
peweHnsa noCTtaB/eHHbIX 3ada4y

YK-1.1 AHanm3npyeT 3afady, Bbiaenss ee 6a30Bble COCTaBASIOWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4m

3HaTb: 3HaTb: -

®parMeHTapHble

HenosHble 3HaHuSA

CchopMupoBaHHsble,

CchopmMupoBaHHbIe

nornyeckune 3HaHWA HO copepxxalume cucTemMaTmyeckume
hopmbl oTAesbHble 3HaHWA
nnpoueaypsbl, CNoc npobenbl 3HaHUA

obcTBylowmnepedn

€KCUU No NoBoay

cobcTBEHHOMN

VUMbICNTENTbHON

heaTeNbHOCTH.

YMeTb: YMeTb: - a | HacTu4yHble yMeHns | HenosnHble yMeHus |YMeHUs nosHble, CchopmMupoBaHHbIe
pPryMeHTMpOBaHHO hornyckatTcs yMeHus
dopmmpoBaTb HebonbLIne

cobcTBeHHOEe ownbkmn

cyxaeHven

OLLeHKY

MHopMaunn.

Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
BnapeTb: - BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cMctemaTuyeckoe
HaBblKaMW COMOCTa | HaBblKaMun HaBbIKOB npMMeHeHumn npuMeHeHune
BNEHNSAPA3HbIX HaBbIKOB HaBbIKOB
NCTOYHNKOB nonyckatTcs

nHopmaumm npobenbl

cuenbto

BbISABJIEHUS NX

npoTMBoOpeYmni

nnomncka

0O0CTOBEPHbIX

CY)XKOEHUN

KOHTpOsibHbIE
paboThbl,
nabopaTopHble
paboTbl, TECTHI,
pedepaThbl.
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

YK-1: CnocobeH OCyLLeCTBNATb NMOUCK, KpI/ITVI‘-IECKI/II7I aHasn3 N CMHTE3 MHopMaunmn, NPUMEHSATb CUCTEMHBbIN Moaxon ANns
peweHnsa noCTaB/eHHbIX 3aada4

YK-1.2 HaxoAuT N KpUTUHECKN aHaIn3mp

eT UHopMaLN0, HE0HXOAUMYIO ANt PELUEHUSA NOCTABJIEHHOW 3a4a4u

3HaTb: 3HaTb: -
ocobeHHoCTKN
CUCTEMHOro
NKPUTNYECKOrO
MbILLIEHUSA
MOEMOHCTpPMpOBaT
b FOTOBHOCTb K
HeMy;- flornyeckme
dhopmMmbl 1 npoueny
pbl, AEMOHCTPUPOB
aTb CrocobHoOCTb
Kpediekcun no
rnosoay
cobcTBEHHOM
NMbICTNTENbHON
0esaTeNbHOCTH.

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTeMaTmyeckume
3HaHWA

YMeTb: YMeTh: -

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,

ChopmMupoBaHHble

aHaM3npoBaTb MUC JonyckatoTcs yMeHUNs
TOYHUKUMHDOPMaL, HebosnbLne

NN C TOYKM owmnbKn

3pEHUABPEMEHHbIX

1 NPOCTPAHCTBEHH

bIXyCJIOBUN NX

BO3HWKHOBEHUS

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
BnapeThb: - B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
HaBblkamu orpefe |HaBblkaMu HaBbIKOB npUMeHeHnn npuMeHeHne
NeHnsANpPakTUYeCcKn HaBbIKOB HaBbIKOB

X NocnencTBNnn3n JonyckatTcs

0XXEHHOro npobensi

peweHna 3agayn

KOHTpOsibHbIE
paboThbl,
nabopaTopHble
paboTbl, TECTHI,
pedepaThbl.

YK-1: CnocobeH OCyLeCTBNATb NMOUCK, KpI/ITI/I‘-IECKI/II7I aHaJim3 N CMHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons
pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

YK-1.3 PaccmaTpmBaeT BO3MOXXHble BapMaHThbl pelleHns 3ajayu, oueHnBas nx 4OCTOMHCTBA U HEeJOCTaTKu

3HaTb: 3HaThb: -

dparmMeHTapHble

HenosiHble 3HaHuA

CcdopMupoBaHHsble,

ChopmMupoBaHHble

noruyeckue 3HaHUA HO coepxxalyume cuctemMaTuyeckme
hopMbl oTAesbHble 3HaHUsA
mnpouenypbl, CNoc npobensbl 3HaHUA

obcTBYlOWMEpedn

eKcum rno rnosoay

cobcTBEHHOM

NMbICTNTENbHON

nesaTeNIbHOCTI.

YMeTb: YMeTb: - a |[YacTuyHble yMeHUs | HenonHble ymMeHna |[YMeHus nosHble, CchopMupoBaHHbIe
PrymMeHTUpOBaHHO JonyckawTcs yMeHus
hopMupoBaTb HebosnbLne

cobcTBEHHOE ownbkKmn

cy>xaeHuen

OLEHKY

VHopMaLunu.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
BnapeTsb: - BllageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
HaBblKkaMu orpefe |HaBblkaMu HaBbIKOB npUMeHeHnn npuMeHeHne
NEHUANPaKTUYECKN HaBbIKOB HaBbIKOB

X NoCneacTBUIAN3N jonyckatTcs

0XKEHHOro npobensl

pelueHus 3aaa4u

KoHTpoOsibHbIE
paboTsl,
nabopaTopHble
paboThl, TECTHI,
pedepaThl, 3a4eT,
3K3aMeH

YK-1: CnocobeH OCyLLeCTBNATb NMOUCK, KpI/ITVI‘-IECKI/II7I aHasn3 N CMHTE3 MHopMaunmn, NPUMEHSATb CUCTEMHBIN Moaxon Ans
peeHnsa NoCTtaB/eHHbIX 3ada4y

YK-1.4 'paMOTHO, JIOTMYHO, apryMeHTUPOBaHHO hopMmpyeT COBCTBEHHbIE CYXXAEHUSA U oLeHKN. OTAnYaeT hakTbl OT
MHEHWI, UHTepnpeTaunin, OLEHOK U T.4. B PAaCCy)XAEHNAX APYrMX Y4aCTHUKOB AEATEIbHOCTH

3HaTb: 3HaThb: -
OCHOBHbIE
TEPMUHbI n
6a3oBble
3/1eMeHTbl, MeTobl
nccnenoBaHun B

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

KoHTpoOsibHbIE
paboTsl,
nabopaTopHble
paboThl, TECTHI,
pedepaThl, 3a4eT,
3K3aMeH
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

cucrteme counanbH
O-r'yMaHMTapHOM
3HaHWNA

YMeTb: YMeTb: -

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,

CchopmMupoBaHHbIe

bHO-FYMaHUTaPHbIX
AVCLMMJINH,NO3BO
AOLWMMY OCYLLIECTB
nAaTbpeLleHne
LUMPOKOro Kiacca ¢
3a4a4yHay4yHo-uccn
e[0BaTesIbCKOro
UNpUKIagHoro
XapakTepa

KPUTUYECKWN OLLEHN JonyckatTcs yMeHus
BaTbUHOpMaLmio, HebonbLLne

He3aBnUCMMO owmnbKmn

OTUCTOYHUKA, CaMO

cTosTenbHONpuobp

eTaTb N CUCTEMaTK

3UpoBaTb3HaHUS,

apryMeHTUpOBaHH

0 OTCTanMBaTbLCBOKO

TOYKY 3PEHUS.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
Bnapetsb: - BlageHne e NpuMeHeHne CUCTeMaTUYeCKOM | cucTemMaTuyeckoe
KOHKPETHOWN HaBblKamMun HaBbIKOB npUMeHeHnn npuMeHeHne
MeTogonornenn HaBbIKOB HaBbIKOB
6a3oBbIMU jonyckatTcs

MeToAamu couman npobenebl

YK-1: CnocobeH ocyLecTBAATb NOUCK, KPUTUYECKMIA aHaIN3 U CMHTE3 MH(OPMaL MK, NMPUMEHATb CUCTEMHBIV Noaxon Ans
pelleHnst NoCTaBNeHHbIX 3a4a4

YK-1.5 OnpepensieT v oLeHNBaET MOCIEACTBUS BO3SMOXKHbIX PELUEHNIN 3a4a4n

peweHna 3agadn

3HaTb: 3HaTh: - ®parMeHTapHble HenonHble 3HaHua | CchopmupoBaHHble, | CHOpMMPOBaHHBIE
norunyeckumne 3HaHUA HO cogep>xawme cucTteMaTumyeckmne
hopMbl oTAesIbHble 3HaHWs
mnpouenypsl, cNoc npobenbl 3HaHUSA
obcTBylOWMEepedn
eKCum no nosoay
cobcTBEHHOMN
NMbICNTESNTbHON
0EeATENbHOCTW.
YMeTb: YMeTh: - a [YacTuyHble yMeHUns | HenonHble ymeHNa |YMeHus nosHeble, CcopMupoBaHHbIe
pPrymMeHTUpoBaHHO jonyckatTcs yMeHus
hopMupoBaThb HebonbLne
cobcTBEeHHOE owmnbKkmn
CcyXaeHuneun
OLEHKY
VHdopMaunu.
Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
Bnapetsb: - B/lafeHmne e NMpuMeHeHne cucTemMaTUYecKoOM | cucTeMaTuyeckoe
HaBblKkamMu orpefe |HaBblkaMu HaBbIKOB npUMeHeHnn npuMeHeHne
NeHnanpakTu4eckun HaBbIKOB HaBbIKOB
X NocnencTBNnnN3n JonyckatTcs
0XXEHHOro npobensi

KoHTpOJIbHbIE
paboThl,
nabopaTtopHble
paboTbl, TECTHI,
pedepaThbl.

7.3. TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHble MaTepuanbl, HeobxoauMbie AN OLEHKU
3HaHUW, YMEHUW, HAaBbIKOB U (M1M) OoNbiTa AEATEeNIbHOCTU, XapaKTepU3yloLWwmx 3Tanbl
c¢hopMUupoBaHUA KOMNETEHLU N B NpoLecce oCBoeHns obpasoBaTesibHOW NPOrpaMMmbl

3aueT-popMa MNPOBEPKM 3HAHWUN, YMEHUA N HaBbIKOB, NpuobpeTeHHbIX obyyarowmmucs B
npoLecce ycBoeHus y4ebHoro MaTepurana NeKLUNOHHbIX, MPAaKTUYEeCKUX U CEMUHAPCKNX 3aHATUIA MO

OUCUUMIINHE.
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Bonpochl K 3a4eTy no ¢u3uke ansg npoBeaeHUs NPpoMe)XXyTO4YHOU aTTecTaluum.

lcemecTp

1. MpegmMeT U3k, MeToabl PM3NYECKOr0 UCCNEL0BaHNS: OMbIT, TMNOTEe3a, SKCNEPUMEHT,
Teopusi. Ponb U3NKN B Pa3BUTUN TEXHUKUN U €€ CBA3b C APYruMmM HaykaMu. dusmyeckne Mogenun un
NX posib. Ponb pM3nKKM B BbiCLLEM NpodeccnoHaibHOM obpa3oBaHU.

2.du3NYeckme OCHOBbI MexaHUKNU. MexaHuKa n eé pasfnenbl. Knaccmyeckas U KBaHTOBas
MexaHUKa. HepensaTuBuCTCKas U PenaTUBUCTCKAs KJlaccuyeckass MexaHuka. MexaHuyeckoe
apvxeHne. OCHOBHble (U3MYECcKMe MoAenn: YacTuua (MaTepuasibHas TOYKa), CMCTEMA YacTul,
abcontoTHO TBEpAoe Teno, CrjowHas cpena. MoHATUE COCTOSHUS B KJIACCMYECKOW MeXaHuKe U
NPUHUMMN OTHOCUTENIbHOCTU B MEXAHUKE.

3. Cuctema oTc4éTa. CKangpHble U BEKTOpPHble (uU3n4eckme BesinYMHbl. OCHOBHbIE
KUHEMaTn4yeckne XxapakTepucTukKM MaTepuasibHON TOYKN: pafnyC-BEKTOP N ero NpoeKLnmn rno ocsam
KOOpPAVHAaT, BEKTOp rnepemelteHuns, Tpaektopnsa. CKOPOCTb N YCKOPEHME N UX MPOoeKUUn No 0CAM
KoopAuHarT.

4. MocTynaTenbHOe X BpallaTesibHoe ABMXeHUs. TBEpAoe TesNlo Kak CUCTEMa YacTul,.
ABCoNOTHO TBEpOOE Teso. BpawaTenbHoe ABMXXEHME TOYKM (Y4acTuubl) U abcoNoTHO TBEPLOro
TeNla BOKPYr HEMOABMXXHOW oCK. YrioBasi CKOPOCTb M Yr/I0BOE YCKOpEHUe (CpelHsas U MrHOBEHHas
NX 3Ha4yeHns). CBA3b IMHENHbIX U YrI0BbIX NapaMeTpoB.

5. CKOpPOCTb U YyCKOpPEHMNE YacTULbl MPU KPUBOJIMHENHOM ABVXXEHUWN Ha NMpuUMepe ABMXEHUS
4YacTuubl MO OKPY>XHOCTM C TMOCTOSIHHOW MO MOAYJ/ll0 CKOPOCTbi. LleHTpocTpeMuTesnbHoe
(HopManbHOE) N TaHreHUMaibHOEe COCTaBJIAIOLLME NOJIHOTO YCKOPEHUS. KprUBU3HA TPaeKTopuu.

6. OvHamMuKa MaTepuasbHOM TO4YKW. Macca, UMNyNbC (KOJMYECTBO ABMXXEHUS), cuna.
OCHOBHble 3aKOHbl AMHAMUKKN (3aKOHbl HbloTOHA). BTOpoi 3akoH HbloTOHa B AnddepeHLnanbHON
¢opmMe. YpaBHeEHUS ABMKEHMS. LLIeHTp MacC MexaHU4YeCKOM CUCTEMbI U 3aKOH €ro ABUXEHUS.

7. Cunbl ynpyroctu n ynpyrue gedopMauum n Hanps>xKeHusi B TBEpAOM Tesne. 3akoH yka
ONs NPY>XXUHbI U CTepXHS. Moaynb KOHra.

8. 3akoH Tlyka pOnsa aHWU30TPOMHbLIX MaTepuasoB. TEH30p HaNpsXXeHUNn wn TeH30p
nedopmMaumn.

9. MnacTtnyeckne gedopmaunm. NCNOKALNOHHbBIA MEXaHWU3M MAAaCTUYECKOro Te4YeHns.

10. MpoyHOCTL MaTepunanos. dusnyeckne KOHUENUUU MPOYHOCTU U PU3nYeckne OCHOBbLI
TEeXHOJIOrM4eCKnx ﬂpI/IéMOB BO34eNCTBMSA Ha MPOYHOCTHbIE CBOWCTBA MaTepnanos.

11. 3aMKHyTass cucteMa Ten. BHyTpeHHMe 1 BHewHue cunbl. KoHCepBaTUBHblE W
HEKOHCEpPBATUBHbIE CUJIbl. 3aKOH COXPaHEHUSA UMMYbCa U €ro NpMMeHeHne K abcoNtoTHO ynpyromy
N HeynpyromMy ynapy MaTepuasnbHbIX LLAPOB.

12. PaboTa nepeMeHHON CUJIbl 1 MOLLHOCTb. DHeprus. KuHeTnyeckas sHeprus MmatepunanbHon
TOYKN W TBEpAoro Tena. lpocTble MexaHU3Mbl U UX Ha3HadeHue. KoadduumeHT nonesHoro
OEeNCTBUSA MexaHn3Ma.

13. Pabota B none cunbl TaxKecTu. lNMoTeHumanbHas oHeprma m eé CBfA3b C CUJION,
,El,eIZCTByIOLLI,eVI Ha MaTepuanbHyl TOYKy. [MoNHaa MexaHu4eckas dHeprus CUCTeMbl U 3aKOH eé
COXpaHeHNA B 3aMKHYTbIX CNCTEMax.

14. BpawaTenbHoe ABMXXEeHMe TBEpAOoro Tena. MoMeHT CW/bl N BpawaTeNbHbIA MOMEHT.
KnHeTnyeckas sHepruns Bpalwarollerocsd TBEpOOro tesia. MOMEHT MHEpPUUN MaTepuasabHOM YaCcTuLb
n TBépaoro Tena. Teopema lNonreHca-LTenHepa.
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15. PaboTa, coBepliaeMasn npu BpalieHUn TBEpaoro Tena. OCHOBHOE ypaBHEHNE AWHAMUKUN
BpallaTeNbHOro ABMXXeHUA TBEPAOro Tena. MoMeHT MMNysbCa M 3aKOH COXpaHeHWUs MOMeHTa
MMMYJibCa B 3aMKHYTbIX CUCTEMAX.

16. MonekynapHasa unsnka n TepmoamnHaMmuka. Ctatuctmyeckasa pmsnka n TepmoamnHaMuKa.
OCHOBHble MOJIOXKEHUS MOJIEKYNAPHO-KMHETUYECKON Teopun ra3oB. TepMOAUHAMUYECKUA W
CTaTUCTNYECKNI MeToAbl. TpU Havana TeEPMOAMHAMUKN.

17. OCHOBHOE YypaBHEHME MOJIEKYISAPHO-KMHETUYECKON Teopun wnAaeanbHOro rasa Ans
haBneHuns. KuHeTnyeckme aBreHns. 3aKoHbl AN dy3nn, BHYTPEHHEro TpeHus 1 TenaonpoBogHOCTH
(onbITHble 3aKOHbI). Ouddysma B rasax. KoadpduumeHTbl ANPIY3NK, TernaonpoBoLHOCTU U
BA3KOCTU. TemnepaTyponpoBOAHOCTb.

18. BHyTpeHHSS 3Heprusa cuctembl. TennoobmeH. PaboTa u KonnyectBo TensoThl. MepBoe
Ha4vajl0o TepMoAMHaMukn. PaboTa, coBepliaeMas TEPMOANHAMNYECKON CUCTEMON MPU N3MEHEHUSAX
eé obbema.

19. CteneHn ceoboabl MoneKkyn rasa. 3akoH (Teopema) bonbLMaHa. BHyTpeHHSAsa aHeprus
naeanbHOro rasa. TennoéMKOoCTb. 3aBUCUMOCTb TEM0EMKOCTU MAeaNbHOro rasa OT CTeneHwu
csoboabl MONeKyn UM OT BuMAa npouecca Tensonepenadnm (M3oxopHoro, un30bapHoro,
n3otepmMmmyeckoro, agnabatHoro). YpaBHeHne Manepa.

20. lMepBblA 3aKOH (MepBoe Ha4vasno) TepMOAMHAMUKMK (3aKOH COXpPaHEHUSA 3Heprun B
TennoBbIX Npoueccax). NpuMmeHeHne NepBoro Havyasa TepMOOMHAMUKM K M3oMnpoLeccaMm B rasax.
AnnabaTtuyeckuin npouecc. YpaBHeHue MyaccoHa. MonnTponHbIA npouecc.

21. ObpaTumbie N HeobpaTuMmble Mpouecchl. BTopoe Havyano TepMoAUHAMUKN W €ro
CTaTUCTNYECKOe TOoJIKOBaHMe. HeobpaTMOCTb TensaoBbiX npoueccos. [Mpeobpa3oBaHne 3HeEPrum B
TennoBbix asuratenax. MNMpuHumn paboTbl TEMOBbIX ABUraTesien U XO0N04WJbHbLIX MalnH. Linkn
KapHO 1 ero KoapdununeHT NoNe3HOro 4encTems.

22. TepmoAMHaMU4YecKue QYHKLUUN COCTOSHUS. TepMoAuMHaMUYeckne noTeHumansl -
BHYTPEHHSAS 3Heprus, cBoboaHasn sHeprus FenbMronbLa (M30TEPMUYECKUIA NOTEHLNA), SHTANbNNS
(Tennocogep»xaHue UM TennoBas MYHKUUSA), TEPMOANHAMUYECKNA noTeHuUman Mmbbca (aHeprus
'mb6ca ) n cBs3bIBaOLLNE X OCHOBHbLIE COOTHOLLEHMUS.

23. HeobpaTnMOCTb TEMJIOBbLIX MpoueccoB. TepMmognHaMnyeckass BEPOATHOCTb U 3SHTpoONMUS.
HepaBeHcTBO Knay3uyca. TpeTbe Havano TepMoAMHaMUKK (Teopema HepHcTa) n cnencresma m3
Hero. NMoHaTne 0 AuHaMmM4ecKom xaoce.

24. KOHOEeHCMpOoBaHHOE COCTOAHME BewecTBa. Xugkoctn. TBEépaoe COCTOSIHME BellecTBa.
Onddy3na B XNAKOCTAX N B TBEPAbIX Tenax.

25. Ba3kocTb. BA3kasa xnakocTb. CTaunmoHapHOe TevYeHmne BA3IKOW XnaKocTn. KosdhpuumneHT
BA3KOCTU XXNAKOCTEN. HopManbHas N aHOMasibHasa BA3KOCTMU.

26. [oOMOreHHble W reTeporeHHble CUCTEMbl, KOMMOHEHTbl CUCTEMbl. [eTeporeHHoe
paBHoBecmne da3. Auarpamma ¢as30BOro paBHOBecus (AuarpamMma COCTOSHUA BewecTBa). T-X
AnarpaMmmbl COCTOAHNA ABOMHbIX cucTeM. KonnyecTBeHHoe COOTHOLWEeHWe (a3 1 Npasuio pblyara.

27. dBneHne MOBEPXHOCTHOro HaTseHus. Koad@@uumneHT MNOBEPXHOCTHOrMO HaTSAXeHUSs.
FmaopoduibHble 1 rMApodobHbIe NMOBEPXHOCTU. YC/I0BME paBHOBecusd Mexay dazamu (mpuHUMN
HauMeHbLlen aHeprun). NoBepxHOCTHO-aKTUBHbIE BewecTBa (MAB) n nx npumeHeHue.

28. KanunnsapHble gBneHus. CMma4dyumBaHue v HecMma4duBaHue. [daBneHue non I/I30l'HyTOIZ
MOBEPXHOCTbLIO XUAKOCTU. DopMyna Jlannaca Ana cun AONOJIHUTENIbHOroO AaBeHUs.

29.9n1eKTpu4ecTs0 M MarHeTusM. DJIeKTPUYECKMN  3apsah. 3aKOH  COXpaHeHus
3/IeKTPUNYECKOro 3apsfa. 3akoH B3aMMOLENCTBUA TOYe4HbIX 3apsafoB (3akoH KyrnoHa). EamHnua
3apsapa. lNone n BeLecTBo - ABe OCHOBHbIE YOPMbI CYLLECTBOBaHNA MaTEPUN. DNEeKTpu4eckoe rosne.
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Hanpsa>X&HHOCTb anekTpuydeckoro nosd. Cynepno3nynsa afieKTpocTaTnyeckmux nonen. pagpunyeckoe
n3obparkeHne 31eKTPMYECKMX NOJIen.

30. MoTOK BeKTOpa HaMPSXEHHOCTU 3/1eKTpUYeckoro nonas. Teopema OcCTporpaacKkoro-
Faycca Osa 3/1eKTPOCTaTUYeCKoro nosjs B Bakyyme. PaboTa cui anekTpocTaTU4ecKoro rnonas o
nepemelleHnto 3apaga. lMoTeHuyman nond. CBA3b MexOy HaANPAXEHHOCTbIO M MNOTEHLMAIOM.
LUnpkynaumsa BeKTOopa HaMpPs>XEHHOCTU 3/IEKTPOCTATMYECKOro MoAs. DKBUMNOTEHUMasbHble
MOBEPXHOCTN.

31. 3J'|eKTpI/I‘-IeCKoe nosne B BewecTBe. CBOBOAHbLIE N CBA3AHHbIE 3apAagbl. 3J'IeKTpI/I'-IeCKI/IIZ
aunonb. Tunbl OU3NEKTPUKOB WM BUAbI NONApPU3aUUM OANINTIEKTPUKOB. BeKTOp 3/1eKTPUYecKoro
cMelleHn4.

32. [poBOOHUKMN B 3N1eKTpuUYeckoM none. PacnpepeneHve 3apanos B MPOBOAHMKAX.
JneKkTpocTaTuyeckasa 3aluTa. DNIeKTPOEMKOCTb YeAMHEHHOro N HeyeaMHEHHOro MpoOBOAHMKA
(cncrtembl NpoBoAHUKOB). KoHAeHCaTOpPbl. IHEPrmusa 3apsAKEHHOro NPOBOAHWMKA, KOHAEHcaTopa U
CUCTEMBbI 3apPAXKEHHbIX YaCTUL,. DHEPrus aNeKTpocTaTu4eckoro nons.

33. dnekTpoAMHaMuKa u eé 3agaydun. MpuHUMN OTHOCUTENLHOCTU B 3JIEKTPOOUHaAMUKe
MOCTOAHHLIN  dneKTpuyYeckun Tok. Cumna WM NAOTHOCTb TOKa. Pa3HOCTbL MOTEHLManos,
anekTpoABmXyLwwasa cuna (3OC). 2nekTpudeckoe HanpsxeHue. [lpasuna Kupxroga nnsa
3/IeKTPUNYECKUX Lenen NocTOAHHOro ToKa 1 npuMepbl UX NMPUMEHEHUS.

34. 3akoHbl OMa u Ixoynsa - JleHua. OuddepeHumnansHasa opma 3akoHoB OMa v [xoyns-
JNleHua. 3akoH OMa Ona HeoO4HOPOAHOro y4dacTka uenu. lNpupoda 3/1EKTPUYHECKOro ToKa B B
MeTasnnax, XUAKOCTAX U rasax. 3akoH OMa Ans 3N1eKTPOJSIMTOB. DNEKTPOSIN3 N OCHOBHbIE 3aKOHbI
351eKTpoamn3a (3akoHbl Papages).

Bonpocskl K 3K3aMeHy no CbVIBMKe Ana npoeepgeHus I'IpOMe)KyTO‘-IHOIFI aTrectTauvm.

dK3aMeH MOXXeT MPOoBOAUTLCS B (hOpMe YCTHOro orpoca rno 6uneTtam (Bonpocam) nam 6es
61NeToB, C NpeABapuTesIbHOM NOArOTOBKOM NN 6e3 NoAroTOBKK, MO YCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BrMpaBe 3aZlaBaTb BOMPOCbI CBepx 6uneTa, a TakXe, MOMMMO TeOopPeTU4eCKUX
BOMPOCOB, AaBaTb 3aZla4yyM Mo NporpaMmMe AaHHOro Kypca.

JK3aMeHauWoHHble 6uneTbl (BOMPOChI) YTBep)XXAalTCA Ha 3acefaHunm Kadenpbl Wu
noanucbIBalOTCS 3aBedylolWuMM Kadenpon. B bunete n[o/mkKHO coaepxaTbCs He Oonee Tpex
BOMpPocoB. KoMMeKT 3K3aMeHaUWOHHbIX 6uneToB Mo AWCUUMIMHE [O/KEH coaep)xaTb25—30
buneTos..

2 ceMmecTp

1. DneKTpn4ecTBO U MarHeTusM. MarHmtTocTaTuKa B BaKyyMe 1 eé 3agadn. OTHOCUTENbHbIN
XapakKTep 3NeKTPUY4eCcKoro M MarHUTHOro nonen. MarHMTHoe B3aMMOLENCTBME TOKOB. BekTop
MarHUTHON MHAOYKUWKW. MarHUTHOE MoJsie TOoKa KaK PensaTUBUCTCKUN 3pdekT. MarHUTHbIN MOMEHT
KOHTYpa C TOKOM 1 ero BpawaTesibHbli MOMEHT.

2. 3akoH buno-CaBapa-Jlansaca 1M ero npuMeHeHne K pacyéTy MarHUTHbIX NONen NPAMOro
NMPOBOAHMKA U KPYroBOro KOHTypa C TOKOM. Lmpkynauma BekTopa MHAYKLMW MarHUTHOrO mMons.
BuxpeBon xapakTep MarHUTHOIO NoJsis. 3aKOH MOJIHOIMoO TOKa A1 MarHUTHOMO NOoA B BaKyyMe.

3. MarHutHoe nofne QOJIMHHOro coJsieHonga. an/IMeHeHI/Ie coneHompga B pPa3JiIMdHbIX
MeXaHn3Max n yCTpOVICTBaX aBToMaTm3aumun. lencTeme MarHUTHOMO MOJIA Ha 3J1IEMEHT TOKa. 3aKOoH

Amnepa. B3avmopgencTeue napaanesbHbiX MPOBOAHUKOB C TOKaAMMU.

4. encTBme MarHMTHOIO NoJs Ha ABvXywmnnca 3apagd. Cuna JlopeHua. ekt Xonna n ero
TexHn4yeckoe npumeHeHuve. MNMpuHUWNn OencTemsa aTyMkoB Xonna.

5. KOHTyp C TOKOM B MarHMTHOM TnoJie. BpaLLl,aTEJ'IbeIVI MOMEHT KOHTYpa BO BHELWHEM
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MarHMTHoOM nosie. MarHUTHbLIN NOTOK. Teopema OcTporpaackoro-faycca s MarHUTHOro nons.
PaboTa nepemelLeHNs MPOBOAHNKA N KOHTYypa C TOKOM B MarHMTHOM Mone.

6. fBNeHne 3neKTpoMarHUTHoOM nHaykumm (onbiTel ®apages). 3akoHbl Papages n JleHua.
O6beanHEeHHbI (OCHOBHOW) 3aKOH 3/IEKTPOMarHUTHON MHOYKLUUN. BuxpeBoe aneKkTpuyeckoe rnose.

7. SlBNeHMe caMOUHAYKLUUW WU B3aUMHOWN UHAYKUUW. WHOYKTUBHOCTb KOHTYpa, eduHuLa
NHOYKTUBHOCTMW.

8. DHeprmss MarHuTHoro nons. O6bEMHaAs MJIOTHOCTb 3HEPrurM MarHUTHOro Moss.
MpuMeHeHNe SBAEHUS 3/IeKTPOMAarHUTHOM WHAOYKUUM B TMPOMbILNEHHOCTU W B TeXHUKe.
Bo3HWKHOBEHME WHAOYKLMOHHOMO TOKa BO BpalLLAOLWIEMCA KOHTYype U ero npakTuyeckoe
npUMeHeHue.

9. Knaccucpukaumsa MarHeTUKOB. 3aKOH MOJIHOrO TOKa AJ19 MarHUTHOMO MNoJif B BellecTBe.
BekTop HanNps»>XEHHOCTU MAarHUTHOIO MOJIS N €ro UMPKyasaumns. YCI0BMSA Ha rpaHuLEe pa3aena aByx

cpea.

10. OcHoBbI Teopun Makcsesia a4 3/1eKTPOMarHUTHOro Noss. ToKu cMeleHus. YpaBHeHus
MakcBenna B wWHTerpajsbHoOW U B AuddepeHumansHon dopMax. MaTepuanbHble ypaBHeEHUS.
MpUHUWN OTHOCUTENLHOCTU B 1IeKTPOANHaMUKeE.

11.KonebaHunsa n BosHLI. FapMoHnYeckne KonebaHmsa (MexaHn4yeckme n 3NeKTPOMarHUTHbIE)
N UX  XapaKTepuctmku. [OuddepeHumnanbHoe YypaBHEeHME TFapMOHUMYECKUX  KonebaHun.
FapMOHNYECKNIN N aHTaPMOHMNYECKNIA OCLUNNIATOPSI.

12. TIpy>XWHHbIA, MaTeMaTUYeCKUN U PU3NYECKUN MasTHUKN. OuddepeHumanbHoe
ypaBHeHne konebaHui. MNpueeneHHas OJMHA (PU3NYECKOro MasiTHMKa. KonebaTesnbHbli KOHTYP.
DHeprmna MexaHN4YeCKnx n 31eKTpoMarHUTHbIX FAPMOHNYECKNX KonebaHui.

13. CnoxeHne rapMoHn4Yecknx konebaHuin 0QHOro HampasAeHUS N OAVWHAKOBOW 4acTOThI.
BekTopHble gnarpamMmmbl. CloXKeHne rapMoHUYecKmnx KonebaHuim ogHoro HanpasneHus ¢ 6anMs3kumMmu
YacToTamu. bueHusa. CnoxxeHue B3aMMHO-NEPNEHANKYNAPHbIX FAPMOHNYECKNX KonebaHuin. durypsol
Jlnccaxy.

14. OunddepeHunanbHOe ypaBHEHME 3aTyXawWMxX MeXaHUYeCKUX U 3SJIeKTPOMarHUTHbIX
KonebaHum n ero peweHmne. JlorapudMnieckKnin LEKPEMEHT 3aTyxXxaHusa. Anepmoanvyeckuin npowecc.
KpunTun4deckoe conpoTuBIIEHME KOHTYpa.

15. OunddepeHunanbHoe ypaBHEHNE BbIHYXOEHHbIX MeXaHU4YeCKUX U 3N1eKTPOMarHUTHbIX
KosnebaHnM n ero peweHne. AMNAUTYAa N a3a BbIHYXKAEHHbIX KonebaHuni. Pe3oHaHC.

16. KnHemaTunka BOJIHOBbIX MpoLECcCOoB. MexaHn3m obpa3oBaHUsS BOJIH B yNpyron cpene.
BosiIHOBas NOBEepPXHOCTb W PPOHT BOJIHbLI. MpuHLUKUN MonreHca. MNpoaosibHbie 1 NoNepeyHbie BOJIHbI.
YpaBHeHune beryiien BoJiHbl U BOJIHOBOE (AnddepeHLnanbHoe) ypaBHEHNE MEXaHNYECKMX BOJIH.

17. DNeKTpoMarHUTHbIe BOJIHbI. OnddepeHumnanbHoe (BoNHOBOE) ypaBHeHue
3/IeKTPOMarHNTHOW BOJIHbl. OCHOBHbIE CBONCTBA 3JIEKTPOMArHUTHbIX BOJIH. MOHOXpoMaTu4yeckas
BOJIHA.

18. DHeprmsa 30eKTPOMarHUTHbIX BOJH. [loTOK 3Heprun. BekTop YmoBa-lNMoMHTUHra.
MaTepnanbHOCTb 3/IEKTPOMArHNTHOro noas. NpuMeHeHne 3N1eKTPOMarHUTHbIX BOJIH B TEXHUKE U
cBA3N.

19. NpegmeT onTukW. LLkana 3neKTpoMarHUTHLIX BOJIH. WHTepdepeHLUnsa CBETOBbIX BOJIH.
KorepeHTHOCTb 1 MOHOXPOMATUYHOCTb CBETOBLIX BOJIH. YcuneHne n ocnabneHve MHTEHCUBHOCTHU
CBETOBbIX BOJIH. BpemMsa 1 onvMHa KorepeHTHOCTH.

20. MeToabl HabnoaeHUs UHTepdepeHLn CBETOBbIX BOJIH. PacyéT MHTepdepeHUNoHHOM
KapTWHbl OT OBYX KOrepeHTHbIX UCTOYHUKOB AJ1si onbiTa KOHra. OnTnyeckas pa3HoOCTb xoha BOJIH
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(cBeTOBbIX Ny4en) 1 pa3HOCTb as.

21. NHTepdepeHumsa cBeTa B TOHKUX MNEHKax (MONOCbl paBHOro HakJoHa). Ycnosus
ycuneHuns n ocnabsneHns MHTEHCMBHOCTU CBETOBLIX BOJIH B TOHKUX MJIEHKaX. [pocBeTNeHNE ONTUKMN,
npakTU4YecKoe NpMMeHeHne nHTepdepeHUNn CBETa.

22. WHTepdepeHums B NAEHKAX NMEPEMEHHON TOJWMHbI (MO0CHI PaBHOW TOMLWMHBI). KonbLa
HbloTOHAa.

23. NHTepthepeHUNOHHbIE onTuyeckue npubopbl U BoNHOBOAbLI. . NHTepdepoMeTpbl U nX
NpMMeHeHne B TexXHWKe W B Hay4YHbIX UccienoBaHuax. OnTuyeckas ronorpacgpus n obnactn eé
npUMeHeHus.

24. Onbpakumsa cBeToBbIX BOJIH. MpuHumn lMNonreHca n npuHumn lNonreHca-®peHens. Metoa
30H O®peHensa. MNpAMONMHENHOCTb pPacnpocTpaHeHuss cBeTa B Teopun PpeHens. Oudpakums
dpeHens Ha KpyrJiom OTBepCcTMM W Oucke. Pa3spewatowas crnocobHOCTb CMNeKTpasibHbIX U
onTn4ecknx npubopos, obycnosneHHasa audpakumen ceeTa.

25. PerynspHass U1 HeperynapHasa npocTpaHCTBeHHasa pewéTka. [Adudpakuma Ha
NPOCTPaHCTBEHHON pelwéTKke. Andpakumsa peHTFeHOBCKMX lyven B KpucTannax. dopmyna Bynbda -
Bparros. OugpakTomeTpunsa 1 eé npuMeHeHue.

26. EcTecTBeHHbIN cBeT. Llyr BosiHbI. [ToNsapr30BaHHbIM CBET N €ro nosiyveHue. Monapunsauymsa
cBeTa Npu oTpaxeHuun. 3akoH bptocTepa. ABneHne ABONHOIO siy4enpesnoMsieHnsa n ero pusmdeckas
npupopa. Monsapusauma ceeTa Npu ABONHOM NydYenpesioMaeHnn.

27. WccnepoBaHue nNonsipu3oBaHHOro ceeTa. 3akoH Mantoca. MonspursaumoHHbie Npnbopsl 1
X npuMmeHeHmne. Nonaponabl U NONAPU3ALNOHHBLIE MPU3MbI.

28. OCHOBHble MOJIOXKEHUSA KBAaHTOBOM (huU3nKnN. Tennosoe msnyveHue. ABCONOTHO YEpPHOoE
Teno. YHuBepcasnbHaa pyHKUMSa Kunpxroda. Knaccnyeckne 3akoHbl CtedaHa-bonbumaHa v BuHa,
topmyna Panes-O>KnHca.

29. BHewHUm oToahdeKkT n ero 3akKoHbl. POTOHbLI. DHEPTNA N UMNYSILC POTOHA. YpaBHEHMUE
ANHWTENnHa oNnsa BHewHero otoaddekTa. Jlasepbl U UX NPpUMEHEHMeE.

30. TunoTtesa Jlym pe-bponnsa un onbiTHble 060CHOBAHUA KOPMYCKYSIPHO-BOJIHOBOIO
AyanumsmMa CBOWMCTB  Mukpodactuu. Popmyna ge-bponnda. [llpuHumn  HeonpeaenéHHoCcTuU
(cooTHoOWEHNA HeonpepnenéHHocTen lenseHbepra) Kak MNpPoOsiBNEHME KOPMYCKYJSPHO-BOJIHOBOIO
Oyanm3Ma CBOWCTB MaTepun. BonHoBas dyHKUMA M eé CTaTUCTUYeCKun cmbica. TMpuHLMN
Cynepno3numn BOJIHOBbLIX (PYHKLUNA...

31.AToMHaa n agepHas (u3MKa. 3apan, pa3Mep M Macca aTOMHOro sapa. MaccoBoe u
3apapoBoe 4ncna. Coctas aapa. ledeKT Macchl U 3Heprusa ceasn aaep. Npupoda aaepHbIX CUJI.

32. JlioMUHeCcUeHUMa N ero OCHOBHble XapakKTepucTnuknu. Buabl NlOMUHECUEHLNN.
doToNnomMmnHecueHun4. lNMpasnno CToKcCa. PeHTreHoBCKMe nyydym n nx npnMmeHeHme.

33. TIoHATHEe O AAEPHON 3HEpPreTmkKe M O yrnpaBJSEMbIX TepMOAOEPHbLIX peakuusax, Kak
NCTOYHMKE aNibTepHaTMBHOro cnocoba NonyyYyeHns sHepruu.
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THHOBL[B KOHTPI].I'I])H]:[B JATAHHA 1JIH ﬂpOBEﬂ,E]{Hﬂ KOHTPI]J'IH IHAHHIT
(1 rype, 1 cemectp)
3AIAYA 1. /Isuwxenne Tena Maccoil | kr 3amaHo ypasHenweM S=61+37+2,
Haiiti 3aBHCHMOCTB CKOPOCTH M YCKOpeHHS OT BpeMeHH. BBIYHCIHTL cHIy,
NEeHCTBYIOIIYIO Ha TEJIO B KOHIIE BTOPOM CEKYH/IBI.
Omeem: v=18¢+3; a=36t; F=72H.

SATAYA 2. Teno Maccoit 1 kr moa nelcTBHEM ITOCTOSHHONH CHIIBI JIBHKETCH
NPAMONTMHEHO. 3aBUCHMOCTh MYTH, MPONICHHOTO TENOM, OT BpPEeMEHH 3aJaHO
ypaBHeHHeM S=21+4t+1. Onpenenuts pabory cuiel 3a 10c oT Hauana feiicTBHA U
3aBHCHMOCTb KHHETUIECKOM YHEPTHH OT BPEMCHH.

Omeem: A=960 [xnc, T=m(8+16t+8).

3AJIAYA 3. Toukwnii crep:kenb Maccoid 300r u munnoit S0cM BpalliaeTcs ¢ yriuoBoi
ckopocThio 10c! B rOpH30HTANLHONW TUIOCKOCTH BOKPYT BEPTHKAIBHOH OCH,
MPOXOJIAIIei 4epe3 cepelMHy cTepkHsA. HailTh yrioByw CKOpocTb, eclid B
rpollecce BpallleHHs B TOil K€ TUIOCKOCTH CTEpiKEeHb MEepeMeCTUTCH TaK, YTO OCh
BpallleHHUs MPOIIeT Yepe3 KOHELl CTePKHS.

Omeem: w:=2,5¢ .

3AJJAYA 4. CronomHoi uunuuap maccoi 0,5kr u paguycom 0,02M Bpaniaercs
OTHOCHTEJILHO OCH, COBIAJIAIONIEN ¢ OCBIO IUIMHJIPA, 10 3aKkoHy ¢ =12+8¢ -0,5¢F.
Ha umnunap nedictByer cuia, kacaTelbHasi K HOBepXHOCTH. ONpeIeuTh 3Ty CUITY
U TOPMO3SIIIHIH MOMEHT.

Omeem: M=1107Hu, F=0,005H.

3AJJAYA 5. OnpenenuTs MIOTHOCTh CMECH, cocTosilel U3 4r Bojopojaa u 32 r
kucnopoja, npu temmeparype 7°C u nasnennu 93 klla.
Omeem: p~ (048 xr/v’.

3AJIAYA 6. YeMy paBHbl cpeHHE KHHETHYECKHE SHEpIHMH MOCTYNATEIbHOIO H
BpAll[aTeJIbHOIO JIBIJKCHUS MOJICKYJI, COJepXkKalluxcsi B 2 KI' BOJOpoJa IpU
temrneparype 400K?

Omeem: <£0e>=4986 xJk, <£,p>=3324 x]JIxk.

3AJJAYA 7. OnpeielUTh CpeIHIOK [UTHHY ¢BOOOIHOIrO Ipodera MoJIeKyIl U YHCIIO
coymapeHudl 3a 1 ¢, NPOUCXOAMAIIUX MEXKIAYy BCEMH MOJEKYJIaMH KHCIOpoJa,
HaxoJsIlerocs B cocyae eMkocThio 2 i1 mpu Temmeparype 27°C u nasnenun 100
klla.

Omeem: 7Z=9-10°%¢", <1>=3,56-10 5m.
3AJTAYA 8. Kucnopoj maccoii 320r HarpeBaroT IIpH NOCTOSHHOM JaBieHHH oT 300

1o 310 K . OnpepenuTs KOIMYECTBO TEIUIOTHI, MOTJIONICHHOE I'a30M, U3MEHEHHE
BHYTpPEHHEH 3HEPruu U paboTy paclIMpeHus rasa.

Omeem: Q= 2910 [[xc; AU= 2080 [Ixnc; A=830 .
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3AJTAYA 9. O6wem aprona, Haxosmerocs npu gaBneHuu 80 klla, ypennuumncs ot
I mo 2 n. Ha ckolbKO M3MEHMTCS BHYTPEHHSS JHEPrus rasa, eCjiM pacllupeHHe
MIPOU3BOJIMIIOCK: a) H300apHo; 0) anuabaTHo.
Omeem: a) AU=121 /[uc; 6) AU=—44,6 [Dnc.

3AJJAYA 10. HpeanpHas TemoBas MalllMHA I[I0Jy4YaeT OT HarpeBaTes,
temneparypa kortoporo S00K, 3a oqun nukn 3360 [{x rernmorel. HaliTu komm4ecTBO
TEIIOThI, OT/IaBaeMoOe 3a OJJUH LIUKJI XOJIOIHJIBHUKY, TeMIiepaTypa kotoporo 400K.
Haiit paboTy MallIuHbI 32 OJJUH HUKIL..

Omegem: Q:=2688 /e, A=672 [c.

3AJTAYA 11. Kak usMenuTcst SHTponus 2 T BOJAopoa, 3aHUMarolero ooseM 40 1
npu temreparype 270 K, ecnu [gaBlieHHe YBeIMYHMThH BJIBO€ TPH MOCTOSIHHOM
TeMIlepaType, a 3aTeM MOBLICUTE TemnepaTypy A0 320 K npu nocrosHHOM 00BeMe.
Omeem: AS= -2,27 [Inc/K.

3AJJAYA 12. Onpenenuts HaNpsHKEHHOCTH 3JIEKTPHYECKOTO MMOJs, CO3/1aHHOTIO
JUIIOJIEM, B TOUKE Ha IIEPHEHAUKYIISIPE K IJIeqy AUNO0JIA Ha paccTosHUH SOcM OT ero
tenTpa, eciu 3apssl qunois 10° u —10% Kui, a mevo aumons Scm.

Omeem: HaNpsSKEHHOCTH MOJIs JUMONS YObIBaeT 06paTHO MPONOPLHHOHAIBHO d- ,
T.e. OBICTpee, YeM HalpsKEHHOCTH MOJIsi TOYEHYHOTO 3apsjia, yObIBaromlasi o0paTHO
[PONOPLIHOHANELHO d- .

3AJJAYA 13. Haiitn, kak HU3MeHsAETCS 3JEKTPOEMKOCTh M JHEPIHs IUIOCKOTO
KOHJICHCAaTOpa, €C/IM IlapajuleJlbHO ero oOKiIajJkaM BBECTH METAJUIMYECKYIO
IacTUHY Tonmuaoi 1MM. Ilnomans o6KIaIKkn KoHAeHcaTopa U IIacTHHE! 150 em?,
paccrosHue mexay oOkmaakamu 6 mMm. Konmencatop 3apstsken no 400 B u
OTKJIKOYEH OT OaTapeH.

Omeem: AC=4,42 n®; AW->= =295n/{xc.

3AJJAYA 14. Cuna Toka B pe3ucTope JIHHeHHO HapacTaeT 3a 4 ¢ oT 0 1o 8A.
Conporunenune pesucropa 10 Owm. Onpegenuts KOIHYECTBO  TEIUIOTHI,

BBIJICJIMBLICECS B PE3UCTOpE 3a MepBhle 3c.
Omeem: Q=360 [[xc.

3AJJAYA 15. Dbarapes CcOCTOMT M3 ISTH IIOCJIEI0BATE]IbHO COEJHHEHHBIX
snemeHToB. DJIC kaxpaoro 1,4 B, BHyTpeHHee conporuBieHue kaxaoro 0,3 Om.
[Tpn kakom TOKe mMone3Has MoIIHOCTH Oarapen paBHa 8 BT ? Onpenenutsb
HanOOIBIIYIO TIONE3HYI0 MOITHOCTD DaTapen.

Omeem: [} =2,66A4; [=24; P,nu=816Bm.
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TunoBbie KOHTPOJIbHBbIE 32JAHHS /ISl IPOBEICHUS] KOHTPOJISA 3HAHMI
(1 kypc, 2 cemecTp)
SAIJAYA 1. [lo paBymM OeckOHEYHO JTHHHBEIM
MPAMOIUHEHHBIM ~ TIPOBOAHMKAM, HaXOJANIUMCS  Ha
paccrossaum 10cM JIpyr oT Apyra, TEKYT TOKH CHIIOH SA B
kaxgoM. OnpelJenuTe HHIYKIUK MAarHUTHOTO IIOJIA,
cO3/aBaeMOro TOKaMH B TOYKe, JIeKallel Iocepe/InHe
MEXJy TIPOBOJIHUKAMH B cllydasX: 1) TIPOBOJHHKHA
nmapajielbHbl M TOKH TEKYT B OJHOM HallpaBIICHHU
(puc.7,a), 2) IPOBOTHUKH NePIeH/THKYISIPHBI,
HaIpaBlIeHUs] TOKOB MOKa3aHbI Ha pHc. 7, 0.
Omegem: B, =0, B,=27,63 mxTn.

JAJAYA 2. DiekTpoH, NPOHJIA YCKOPAIIIYIO pa3sHOCTh MoTeHIHanoB 88 kB,
BJIETaeT B OJIHOPO/IHOE MaTHUTHOE M0JIe IIepIeHJUKYIISIPHO €ro THHUSM HHYKIIHN.
WNunyxuus nmonst pagHa 0,01 Tn. Onpenenuts paanyc TpaeKTOPUHU MIEKTPOHA.
Omeem: r =0, 1Im.

3AJAYA 3. Conenona jpmuHON 20cM M auaMeTpoM 4CcM HMEET IUIOTHYHO
TpexcloitHyro 06MoTKy M3 nporoga auamerpoMm 0,1mm. [lo obmoTke conenompaa
TedeT Tok (,1A. OnpenenHuTs HaNpSKEHHOCTh H MHAYKIHIO IONS B COJICHOHMJE,
HHJIYKTUBHOCTh COJICHOHWJI4, DHEPrHI0 M OOBEMHYI IIOTHOCTh JHEPIHH I0JIA
COJICHOH/IA.

Omeem: H=3000 A/mM,B=3,8-107° T, L= 0,28 T'u, ® = 5,7 Jl/m®, W= 1,4-10°]Tx.

3AJTAYA 4. MatepuanibHas Touka Maccol 10 r coBeplaeT rapMOHHYECKHE
konebanus ¢ mepuogoM lc. Hauanphas casza konebanmii 30°. Onpemenurs
aMIUTHTYAY KoJeOaHui, MakCHUMalbHBIE CKOPOCTh M YCKOpeHHe KoleOmoreiics
TOYKH, ecJId MaKcUMallbHasi KUHeTH4YecKas »Heprus pasHa 0,02 Jlx.

Omeem: A=0,32M, Unax=2M/C, Amax= 12,62 Mm/c°.

3AJTAYA 5. PaccrosiHue Mexly ABYMSI KOrepeHTHbIMH HcTouyHMKamMu d=0,9 mm.
Herounnku, uenyckarope MOHOXPOMAaTHYECKHH ¢BeT ¢ JUIHHOH BOJTHBI A=640 HM,
pacrionoxeHsl Ha paccrosHuE L=3.5 M oT skpana. Onpe/ielHTh YUCIO CBETOBBIX
MOJIOC, pacToNararmmuxces Ha 1 ¢M JITUHBI YKpaHa.

Omeem: m/x=400m™".

3AJIAYA 6. Ha miudpakiiHoHHYO pelleTKy MajaeT HOPMATbHO MOHOXPOMATHYECKUN
cBeT ¢ JuMHOM BonHbl 0,6 MkM. Ha skpane, pacnionoxkeHHoM Ha pacctostHuu 0,55M,
HaOmozaercs: TUPaAKIMOHHAS KapTHHA, TJIe PAacCTOsHHE MEXIy JAUPpPaKIMOHHBIMUA
MaKCUMyMaMH [€pBOTo TMopsiika paBHo 12 cM. OnpefeluTs MTOCTOSHHYIO
TUPaKIIHOHHOM pellleTKH U o0liiee YUCIO TTaBHBIX MAaKCHMYMOB, MOTYYaeMbIX C
MOMOIIBK) JTaHHOH pPelIeTKH.

Omegem: c= 5,510, N=19.
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3AJIAYA 7. Onpenenuth paccToSHHE MeXkKIY AaTOMHBIMH IUIOCKOCTSMH B
KpHCTaJlIe KaMEHHOW COIH, eclU JU(paKIMOHHBI MaKCHMyM MEpBOTO MOPSIKa
HaOJro1aeTesl MpHU MaJIeHHH PeHTIeHOBCKHX JTydel ¢ ummHoi BonHbl 0,147 HM mof
yriom 15°12° k moBepXHOCTH KpUCTalLIa.

Omeem: d =0,282 um.

3AJIAYA 8. Bo CKOIBKO pa3 YBEIMYHMTCH MOIIHOCTL H3Iy4eHHS aOCOIFOTHO
YEPHOTO TelNla, €clIMi MaKCHMyM SHEpTHH HM3IY4YeHUs MepeBUHETCA OT KpacHOU
rPaHUIIBI BUJUMOTO CIIEKTPa K ero (puoneToBoi rpanuie?

Omeem: MOIIHOCTh H3ITyYCHHS YBEIUYUTCS B 16 pas.

3AJTAYA 9. Ha 3epkallbHY10 NOBEPXHOCTh HOPMAJIBHO TAJaeT MOHOXPOMAaTHYECKHH
cBeT ¢ mHOM BoiHBl 0,55 MM, npomsBois aasieHue 9mklla. Omnpepenuts
KOHIIEHTpalio (OTOHOB BOIH3M MOBEPXHOCTH W YUCIO (DOTOHOB, MaJarolIUMX Ha
wiomaas 1m” B lc.

Omeem: no=1,25-10%w?; N=3,75 -10"'m72 .

3AJTAYA10. Ucnions3ys cooTHolIeHHe HeomnpeaeaeHHocteil ['eiizenbepra, moka3sars,
YTO Spa aTOMOB HE MOTYT COJIEPKaTh MIEKTPOHOB. CUnTaTh pagnyc sjapa papHbeM 107
Bem.

Omeem: CpaBHHBasi NOJy4YeHHOE 3HaueHHEe AUy CO CKOPOCTBIO CBeTa B BaKyyMe
¢=3-10® M/c, BHIMM, 9TO AUx> €, @ 3TO HEBO3MOXKHO, CJIEIOBATEILHO, Spa HE MOTYT
COJIEPIKATH AIIEKTPOHOB.

3AIAYA 11. Haiftu sHepruro cBI3H s1pa H30TONA JIUTHS . Li .
Omeem: We=[(3-1,6724-1077+4-1,6748-10%"—11,6475-10")]-(3- 10%)" oxc.

7.4. MeToaunyeckue MaTepuasnbl, onpeapensiiowme npoueanypbl oueHUMBaHUA 3HaAHUM,
YMEHMUHW U HaBbIKOB, U ONbITa AEeATEJIbHOCTU, XapaKTepusylowmux 3Tanbl (popMupoBaHmsa
KOMNeTeHUunn

KpuTepumn BbICTaBJIEHUA OLEHOK NPU NPOoBeaeHUN TeKYLLEero KOHTPOoJif, NPOMEe>XXYTO4HOHU
M MTOroBoM (rocypapCTBeHHbIA 3K3aMeH) aTTecTauum

TpeboBaHnsa K KOHTPObHOM paboTe.

KoHTponbHaa pabota npepctaBnser cobom oOAMH U3 BWMAOB  CaMOCTOSATESIbHOW
paboTbl oby4datowmxca. Mo CcyTu - 3TO M3JI0OXKEHME OTBETOB Ha ONpedesieHHble TeopeTunveckue
BOMPOCbI MO y4ebHOW AWUCUMMAMHE, a TakXe pelleHne npakTndeckux 3apad. KoHTpoJsibHbie
MpoBOAATCSA ANa Toro, 4Tobbl pa3snTb Yy 0by4datowmxca cnocobHOCTM K aHan3y Hay4YHou n y4ebHon
anTepaTypbl, yMeHne obobwaTb, CUCTEMATM3MPOBATb N OLEHMBATb MNPaKTUYECKUA N Hay4YHbIN
MaTepunas, YKPenisTb HaBblKW OBNAAEHUNS MOHATUSMM onpeaesieHHON HayKn 1 T. A.

Mpn oueHKe KOHTPOJIbHON MpernogaBaTe/lb PYKOBOACTBYETCA CNeAYIOWMMU KPUTEPUSMU:

—pa60Ta 6bln1a BbINOJIHEHA aBTOPOM CaMOCTOATEJIbHO,

-obyyatowmiics nogobpan AOCTAaTOYHbIN CANCOK NMTepaTypbl, KOTOPbIA HEO6X0AUM
AN OCMbIC/IEHUNS TeMbl KOHTPOJIbHOW;

-aBTOP CyMes COCTaBUTb JIOrn4yeckn o60CHOBaHHbIN MiaH, KOTOPbLIA COOTBETCTBYET MOCTAaBJ/IEHHbLIM
3ajayvYaM 1 COOPMYIMPOBAHHON LIenn;

-06y4aloLLMIACA NpoaHaIN3nMpPoBas MaTepuar;
o8 DR -'E
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-KOHTpOJIbHasa paboTa oTBeYaeT BceM TpeboBaHNSAM YETKOCTM U3JI0OXKEHWS N apryMeHTUPOBAHHOCTM,
06BEKTMBHOCTM U IOFMYHOCTU, FPAMOTHOCTU N KOPPEKTHOCTM;

-obyyvaowmnca cymen o6ocHoBaTb CBOK TOYKY 3PEHUS;
-KOHTpOAbHaa paboTa oopMaeHa B COOTBETCTBUM C TpeboBaHMAMY;
-aBTOpP 3aWNTWA KOHTPOJIbHYIO 1 YCMeLWwHO OTBETUJ1 Ha BCE BOMNPOCHI MpenogaBaTens.

KoHTponkbHas paboTa, BbINoJSIHEHHas HebpeXxHo, He Mo cBoeMy BapuaHTy, 6e3 cobnoneHus
npaBu, NpeabsaB/sSeMblX K ee opopMIEHNI0, BO3BpaLllaeTca 6e3 NpoBepKM C yKa3aHUeM MpuYnH,
KOoTopble J0BOAATCA A0 obydvawuierocd. B 3ToM c/lydae KOHTpoJsibHas paboTa BbINONHAETCS
NOBTOPHO.

BapuaHT KOHTpoOJsibHOM paboTbl BbiAAeTCS B COOTBETCTBMM C MOPSAKOBbIM HOMEPOM B CMUCKEe
CTYOEHTOB.

KpVITepMI/I OL{EHKWN 3HaHWUW rnpun HarimcaHmn KOHTpOJ'IbHOI;I pa6OTbI

OTMeTKa «OT/IMYHO» BbICTaBAseTCA obyvatloluleMycsi, MOKa3aBWEeMY BCECTOPOHHME,
CUCTEMATU3NPOBaHHbIE, FNy6oKMe 3HAHWUA BOMPOCOB KOHTPOJIbHOW paboTbl U yMEHUEe yBEpPeHHO
NPUMEHATb WX Ha MPaKTUKe TMpu pelleHUn KOHKPEeTHbIX 3ada4y, cBoboOHoe W npaBusibHOE
060CHOBaHMeE NMPUHSATLIX PeLLleHWI.

OTMeTKa «X0pOoLUO» BbiCTaB/sieTCA oby4yatolemMycs, ecniv oH TBepAO0 3HaeT MaTepuas, rpaMoTHO U
Mo CyLLecTBY M3/laraeT ero, yMeeT NMpPpUMeHATb NoJlyYeHHbIe 3HAaHUSA Ha NPaKTUKe, HO AOMYCKaeT B
OTBETE WIN B PELUEHUN 3a[ay HEKOTOpble HETOYHOCTU, KOTOPbIE MOXET YCTPaHUTb C MOMOLLbIO
IOMOJIHUTE/IbHbLIX BOMPOCOB NpenofaBaTens.

OTmeTKa «yOOBJIETBOPUTEJIbHO» BbICTaB/IAETCA o6yqarou_|,eMyc9|, NMoKa3aBLlleMy CbpaFMeHTaprIIZ,
pa3pO3HeHHbIIZ XapakKTep 3HAHWIN, HEJOCTaTO4YHO npasuibHbie POPMYJIMPOBKN 6a30BbIX MOHATUN,
HapyLweHns JIOrn4ecKkom nocsefoBaTeNIbHOCTN B U3N0XKEHNN nporpaMMHOro Mmartepuasia, HO npu
3TOM OH BJlageeT OCHOBHbIMW TMOHATUAMU BbIHOCUMbIX Ha KOHTPOJIbHYIO pa60Ty TEM,
HeobxoanMMbIMK ONA AasiIbHENLIEro o6yqu|/|;| N MOXET NPpUMeHATb NoJly4eHHble 3HaHUA Nno o6pa3u,y
B CTaH,D,apTHOIZ cnTyaumnn.

OTMeTKa «Hey[0oB/eTBOPUTESIbHO» BbICTaBseTCs obyyalolemMycs, KOTopbli He 3HaeT 6oJiblieit
4acTV OCHOBHOIO COAEepP>XXaHUs BbIHOCUMbIX Ha KOHTPOJIbHYI paboTy BOMNPOCOB TEM AMCUMMINHBI,
nonyckaeT rpybble owmnbkn B (HOPMYIMPOBKAX OCHOBHbIX MOHATUA U HE yMeeT WCMoJ/Ib30BaTh
NolyYeHHbIE 3HAHUS.

Tpeﬁosaunﬂ K BbIIMOJIHEHHNIO TEeCTOBOIO 3a4aHnA

TecTupoBaHUe ABNAETCA OOHUM U3 OCHOBHbLIX CpencTB )OpMasibHOrO KOHTPONA KayecTBa
o6yqu|/|ﬂ. 3T0 MeToA, OCHOBAHHbLIN Ha CTaHOAPTU3NPOBaAHHbIX 3aaHUAX, KOTOPbIE MO3BOJIAIOT
M3MepuUTb NCUXOPN3N0SIOrNYECKMNEe U JINYHOCTHbIE XapaKTEPUCTUKN, a TaKKe 3HaHUA, YMeHUsA n
HaBblKWN UCMbITyeMOro.

OCHOBHble NPUHLMNbI TECTUPOBAHUS, CrieaytoLline:

— CBfI3b C UenaMu 0by4eHus - uenm TeCTUPOBAHUSA [0/KHbI OTBEYATb KPUTEPMAM COLMAsIbHOM
Nose3HOCTM N 3HAYUMOCTU, HAYYHOI KOPPEKTHOCTU 1 06LECTBEHHOM NOAOEPXKKY;

— 06BHEKTUBHOCTb - UCMOJIb30BaHME B Nefarorn4yeckmnx N3MEPEHUAX 3TOIo NpuHUUNa NpunsBaHo He
AOonyCctuTb Cy61::eKTI/IBI/I3Ma n NpeanB3AaAToCTn B npouecce 3aTunx |/|3MepeH|/||7|;

— CnpaBea/IMBOCTb U M1ACHOCTb - 0AMHAKOBO A06poXKenaTebHOE OTHOLLEHNE KO BCEM
00yYaloLMMCS, OTKPbITOCTb BCEX 3TANOB NpoL,ecca U3MepeHnii, CBOeBpPeMeHHOCTb 03HAKOMIEHUS
00yYaloLWMXCca C pe3ynbTaTaMn N3MEpPEHWii;

40/49



— CMCTEMATUYHOCTb - CUCTEMATUYHOCTb TECTUPOBAHUI 1 CAMOMPOBEPOK KaXKAoro y4yebHoro
MOAYJIs, pa3fesa U KaXkaon TeMbI; BaXKHbIM aCNeKToM AaHHOro NpuHUuna sieBnseTcs TpeboBaHue
penpe3eHTaTUBHOIO NpeaCcTaB/eHNs CoAep)KaHusa y4ebHOoro Kypca B Cofep>XaHum TecTa;

- 'YMa@HHOCTb N 3TUYHOCTb - TECTOBbIE 3aJaHNA U NpouUenypa TECTUPOBaHNA OO0/IXKHbI NCKKOYaTb
HaHeceHune Kakoro-nmbo Bpeda o6y~4arou_|,v|MC9|, He A0oNyCKaTb yweMneHna nx no HaunoHaJbHOMY,
3THMU4YeCKOMYy, MaTepunaJibHOMY, paCoOBOMY, TEPPUTOPUNAJZIbHOMY, KYJIbTYPHOMY U APYIrM MNMPpU3HakKaM,

Ba)kHenLWwmM siBnsaeTcs NPUHLKUM, B COOTBETCTBUN C KOTOPbLIM TeCTbl A0/KHbI 6bITb MOCTPOEHbI MO
MeToOuke, obecneymBatollen BbiNosHEHNe TpeboBaHWn COOTBETCTBYOLWEro ¢enepasbHOro
rocyfapcTBeHHOro obpa3oBaTesibHOrO CTaHAapTa.

B TeCTOBbIX 3a4aHNAX NCMOJIb3YIOTCA YeTblipe TuMna BOMNPOCOB:

— 3aKkpbiTas dopMa - ABNsSeTCca Haubonee pacnpoCTpPaHEHHON W npeaflaraeT HEeCKObKO
anbTepHaTMBHbLIX OTBETOB Ha MNOCTaBJ/IEHHbI Bonpoc. Hanpumep, obyyatoieMycs 3alaeTcs BONpocC,
TpebyLlniAi anbTEepHAaTMBHOrO OTBETa «[a» WIN <«HEeT», <«SABJISETCA» WIN <«He SBIAeTCS»,
«OTHOCUTCSI» WIN «HE OTHOCMTCS» U T.NM. TecToBoe 3ajaHue, cofep’kalllee BOMpoC B 3aKPbITOWN
opme, BkOYaeT B cebss OOAMH WAN HECKOJIbKO MpPaBU/IbHbIX OTBETOB W WMHOrAA Ha3biBaeTCs
BbIBOPOYHbLIM 3aZlaHNEM.

3aKkpbiTas dopMa BOMNPOCOB MUCMOJIb3yeTCs TakXKe B TeCcTax-3aZlavyax C BblIbopoYHbIMU oTBEeTaMu. B
TECTOBOM 3aJaHUM B 3TOM cCJlyyae CHOPMYJIMPOBAHbI YCJ/0BME 3aladn U Bce Heobxoanmble
NcxoOHble AJaHHble, a B OTBETaxX MNpeAcTaBiieHbl HECKOJIbKO BapWaHTOB pe3ysibTaTa pelleHus B
4YncrioBoM uan bykBeHHOM BuAae. OBOyyYaloLWMIACA OO/HKEH pelunTb 3adady M nokasaTb, Kakon u3
npeacTaBJ/IeHHbIX OTBETOB OH MOY4MII.

— OTKpbITasa copmMa - BONPOC B OTKPbITON hopMe npefdctaBnsieT cobon yTBep)XAeHMEe, KOTOpOoe

HeobxoAMMO [OMNOSHMTL. [daHHas ¢opMa MoOXeT ObiTb NpeacTaBleHa B TECTOBOM 3ajaHuu,
HarnpuMep, B BMAE C/IOBECHOIro TeKkcTa, opMyJsibl (ypaBHEHUS), rpadurka, B KOTOPbIX MPOnyLleHbl
CyWeCTBEHHbIE COCTaBAAOLWME - YacTU CNoBa WM OyKBbl, YCNOBHble 0603Ha4YeHUs, NMHUU NN
n3obpa>keHna 3/71eMEHTOB CxeMbl U rpaduka. Ob6yvaloWMNCa [OJKEH Mo MNaMATUM BCTaBUTb
COOTBETCTBYIOLME 3/IeMEHTbI B YKa3aHHble MecTa («nponyCcKns).

— YCTaHOBJiIeHNne CooTBeTCTBUA - B OaHHOM Clydae o6yl4a+ou.|,eMyc;| npeanaratloT OBa
CMNCKa,MexXxay s3zieMeHTaMn KOTOopbIX cnefgyeT YCTaHOBUTbL COOTBETCTBUE,

— yCTaHOBJIEHWE MOC/ef0BaTeIbHOCTM - NpeanosaraeT HeobXxoAUMOCTb YCTAaHOBUTb MPaBUJIbHYO
nocsieioBaTeNbHOCTb NpeasiaraeMoro Crnnucka coB uam gpas.

KpuTtepumn oueHKyU 3HaHWi Npy NpoBefeHUN TeCTUPOBAHNSA

OTMeTKa «OT/INYHO» BbICTABMSETCHA NPU YCAOBUM NPaBUILHOIO OTBETA HE MEHee 4eM
85% TecToBbIX 3afaHUIA;

OTMeTKa «XOpOoLlO» BbICTABASETCS NPU YyCJIOBMW NPaBUIbLHOIO OTBETa He MeHee 4Yem 70
% TeCcTOBbIX 3a4aHNN;

OTMeTKa «yOOB/IEeTBOPUTESIbHO» BbICTABASAETCHA MPU YCJAOBUW MPaBUIbHOIO OTBETA He
MeHee OTMeTKa «Heyo0B/eTBOPUTENIbHO» BbICTABASETCA NPU YCAOBUN NPaBUJIbLHOIO OTBETA
MeHee 4yeM Ha 50 % TecToBbIX 3afaHUNNA.
Pe3ynbTaTbl TEKYLLEr0 KOHTPOAS UCMO/b3YIOTCA NPWY NPOBEAEHMNN NMPOMEXXYTOYHON aTTecTaunm.

KpuTepun oueHKM 3HaHUH Ha 3a4yeTe

3a4eT - hopMa NPOBEPKU 3HAHWUIA, YMEHUI N HaBbLIKOB, NMpMobpeTeHHbIX 0byvatoLmnumMmncs
B NMpoLecce yCBoeHUs y4ebHoro MaTepuana IEKLUMOHHbIX U NPAKTUYECKNX 3aHATUI NO OUCLUMJINHE.

3a4yeT MOXXeT NPoBOAUTLCSA B hopMe YCTHOro onpoca no 6unertam (Bonpocam) nnu b6es
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61NeToB, C NpeABapuTesIbHOM NOArOTOBKOM NN 6e3 NoAroTOBKN, MO YCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BMpaBe 3aZlaBaTb BOMPOCbI CBepx 6uneTa, a TakXe, MOMMMO TeopeTU4eCKUX
BOMPOCOB, laBaTb 3a/la4yM Mo nporpaMme AaHHOro Kypca. IK3aMeHaTop MOXET NMpoCTaBUTb 3a4eT
6e3 onpoca unu cobecegoBaHna TeM acNMpPaHTaM, KOTOpble aKTMBHO y4acTBOBAJIN B NMPaKTUYECKNX
3aHATUSAX.

Kputepuu oLeHKu 3HaHW rnpu riposegeHnn 3aveTa.

«3a4TeHOo» - BLICTABASETCS NPU YCJIOBMU, €CIN CTYAEHT NoKa3biBaeT xopolune
3HAHMS N3y4YeHHOoro y4ebHoro MaTepmana; CaMoCTOSATESIbHO, JIOrMYHO MOCNeA0BaTe/IbHO U3naraeT
N NHTeprnpeTupyeT MaTepuasbl y4eOHOro Kypca; NoJIHOCThLIO PAaCKPbIBAET CMbIC/ NPeasiaraemMoro
BOMPOCA; BlajeeT OCHOBHbLIMW TEPMUHAMU U MOHATUAMU N3YYEHHOrO KypCa; NoKa3biBaeT yMeHne
nepenoXnTb TeopeTUYeckre 3HaHUSA Ha NpeanosiaraeMblii MPaKTUYECKWIA ONbIT.

«He 3a4TeHOo» - BbICTABASETCS NPU HAJIMYMN CEPbE3HbIX YMYLLEHWA B NpoLecce
N3710)KEHUA y4ebHOoro MaTepurana; B cilydyae OTCYTCTBUSA 3HAHWUN OCHOBHbIX MOHATUIA 1 onpeaesieHnin
Kypca Uav NpucyTcTBUM 60/1bLIOro KOJMYeCcTBa OLINOOK Npu NHTEpNpeTaLmnum 0CHOBHbIX
onpeneneHnin; ecin CTyAeHT NokKasbiBaeT 3HaYNTEsIbHble 3aTPyAHEHUS NPU OTBETE Ha
npeanoXXeHHbIe OCHOBHbLIE U AOMOJIHUTENIbHbIE BOMPOCHI; MPY YCI0BUN OTCYTCTBUN OTBETA Ha
OCHOBHOW 1 AOMOJIHUTE/bHbIA BOMNPOCHI.

KpuTepumn oueHKM 3HaHNH Ha 3K3aMeHe

DK3aMeH MOXXeT NMpoBOANTbLCA B OPMe YCTHOro onpoca no éunetam (Bonpocam) nam
6e3 6uneTos, C NpegBapuTesibHON NOArOTOBKOMN Uan 6e3 NoaroTOBKW, MO YCMOTPEHUIO
npenogaBaTens.

DK3aMeHaTop BrpaBe 3allaBaTb BOMPOChI CBEpX BMNeTa, a TakXe, MOMUMO TEOPETUYECKUX
BOMPOCOB, AaBaTb 3aZla4yy Mo NporpaMmMe AaHHOro Kypca.

DK3aMeHalUNOHHble BuneTobl (BONPOCh) yTBEPXKAAIOTCSA Ha 3acefaHnmn Kadenpbl
noANNCbIBalOTCS 3aBeayloWmM Kadenpoin. B buneTte [onKHO coaepxaTbcs He bonee Tpex
BOMPOCOB.

KoMneKT 3K3aMeHaLWOHHbIX BUeToB No ANCUUMNIINHE O0JXKEH coaep»xaTb 25—30
6buneTos..

SK3aMeHaTop MOXeT MPOCTaBUTb 3k3aMeH 6e3 onpoca nan cobeceioBaHUA TeM CTyAeHTaM
KOTOpPblEe aKTUBHO Y4aCTBOBaJIN B CEMUHAPCKUX 3aHATUAX.

OTMeTKa «OT/IMYHO» - CTYAEHT rnyboKo 1 NpoYHO YCBOWJ BECb MPOrpaMMHbIA MaTepuan
,McyepnbiBatoLLe, Noc/eioBaTeIbHO, FPAMOTHO U JIOTUYECKM CTPOMHO ero nu3siaraeT, TeCHO
yBSi3blBaeT TEOPUIO C MPAKTUKON. CTyAEHT He 3aTPYAHSETCA C OTBETOM Mpu BUAON3MEHEHWN
3afaHus, ceobogHO cnpaBasieTCs C 3agadYamMu, 3aaHNSMN U APYFUMU BUOAAMU NPUMEHEHUSA 3HAHWURA,
npaBuIbHO 060CHOBbLIBAET MNPUHSATHIE PELLEHNS, BlafeeT Pa3sHOCTOPOHHMMW HaBblKaMu U MpueMamu
BbIMOJIHEHUSA NpaKTU4ecknx paboT, obHapyXMBaeT yMeHne caMocTosTelbHO 0606LWaTh 1 U3naratb
MaTepuan, He Jonyckas owmnbok.

OTMeTKa «X0pOoLo» - CTYleHT TBePAO0 3HAaeT NPOrpaMMHbIA MaTepuaJsl, F[PaMoTHO 1 Mo
CYLecTBY M3naraeT ero, He AOMYCKAEeT CyLIeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXET
NPaBUIbHO MPUMEHATb TEOPETMYECKME NOJIOXKEHNS N BNageeT HeobXoAMMbIMY HaBblKaMu Npu
BbIMOJIHEHUM NPAKTUYECKUX 3alaHUA.

OTmeTKa «yOOBNETBOPUTENIbBHO» - CTYAEHT YCBOWJT TOJIbKO OCHOBHOW MaTepuan, HO He
3HaeT oTAeJIbHbIX AeTanen, JonycKaeT HETOYHOCTU, HEeLOCTaTO4YHO NnpaBusibHbie (POPMYIMPOBKMU,
HapylwaeT nocsieaoBaTes/IbHOCTb B U3J1I0OKEHNWN MPOrpaMMHOro MaTepmasia U UCrNblTbiIBaeT
3aTpyOHEHNA B BbIMOJIHEHNIN NMPaAKTUHECKNX 3afaHun.

OTmMeTKa «HEeynoBNeTBOPUTENIbHO» - CTYOEHT He 3HaeT 3HAYNTENbLHON YacTu nporpamMMHoOro
MaTepunasa, JonyCckaeT CcyuleCTBeHHbIe ownbku, c bonbwmMmn 3aTPpyOHEHNAMW BbINOJIHAET
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npakTmnyeckme paboThi.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

OemunpyeHko, B.U. ®unsuka: yyebHuk / B.1N. DemnagyeHko, 1.B.
OemnpgyeHko. — 6-e n3g., nepepab. n gon. — MockBa:
NMHO®PA-M, 2022. — 581 c. - URL:
https://znanium.com/catalog/product/1858485

https://znanium.com/catalog/product/1858485

XaBpyHsiK, B.I'. Kypc ¢un3nkn : y4ebHuk / B.I'. XaBpyHSK ;
Poccnncknm skoHoMmnyeckunm yHmsepcmTeT um. I.B.
MnexaHoBa. - Mocksa : UH®PA-M, 2021. - 400 c. - (Bbicluee
obpasoBaHue- bakanaepuar).

https://znanium.ru/catalog/document?id=398324

KpaB4eHko, H. 0. ®un3nka : y4ebHUK 1N NpakTUKyM 015 BY30B
/ H. H0. KpaB4eHko. — MockBa : i3paTtenbcTBO KOpanT, 2025.
— 322 c. — (Bbicwee obpa3zoBaHue). — ISBN
978-5-534-19224-7. — TeKCT : 3NeKTPOHHbIN //
Obpa3oBaTenbHana nnaTdopma KOpanT [canT]. — URL:
https://urait.ru/bcode/560805

https://urait.ru/bcode/560805

8.2. lononHuTesNibHaA nutepaTtypa

HasBaHue

CcblsIKa

1.Ky3Heuos, C./. ®nsuka. BonHoBasa onTuka. KBaHToBas
npupoaa nsnyyeHns. d1eMeHTbl aTOMHOMN 1 SAepHON pr3nka
[9nekTpoHHbIN pecypc]: y4ebHoe nocobue / C.U. Ky3HeuLo0B,
A.M. Nlngep. - M.: ByzoBckuir y4ebHuk: MIHOPA-M, 2024 - 212
c. - 9bC «Znanium.com»

https://znanium.ru/catalog/document?id=436939&pid=10024
78

2.MaBnos, C.B. Obwasn ¢ursuka: cbopHuk 3agay: y4ebHoe
nocobue / C.B. MaBnos, J1.A. CkuneTtposa ; nog pea. C.B.
Masnosa. — Mockga : UHOPA-M, 2023. — 319 c.

https://znanium.ru/catalog/document?id=438072

3.Jemng4yerHko, B.N. dunsmka : y4ebHuk / B. N. flemnayeHko,
N.B. emngyeHko. - MockBa : UHOPA-M", 2023. - 581 c. - 3bC
3HaHUYM.

https://znanium.ru/catalog/document?id=426123

4.Hnkepos, B.A. ®u3snka onsa By3os. MexaHuka n
MonekynsapHaa pursnka [DNeKTpPoHHbIN pecypcl: y4ebHuK /
B.A.Hukepos. - M.: Jawkos n K, 2021- 136 c. - 3bC
«Znanium.com

https://znanium.ru/catalog/document?id=432244

5.Hukepos, B.A. ®n3unka. CoBpeMeHHbIN KypC [3N1eKTPOHHbIN
pecypcl: y4ebHuk / B.A. Hukepos. - M.: Jawkos n K, 2023-
452 c. - 3b6C «Znanium.com»

https://znanium.ru/catalog/document?id=432245

6.An3eHUOoH, A. E. ®Dn3uka : y4ebHMK 1 NPakTUKyM A9 By30B
/ A. E. Ali3eHUOH. — MockBa : U3paTenbcTBo KOpanT, 2025. —
380 c. — (Bbicwee obpasoBaHue). — ISBN
978-5-534-18086-2. — TeKCT : 3N1eKTPOHHbIN //
Obpa3oBaTenbHasa nnaTdopma OpanT [canT]. — URL:
https://urait.ru/bcode/560131

https://urait.ru/bcode/560131

8.3. NHcbopMaLMOHHO-TEJIEKOMMYHUKaLUOHHbIE pecypcbl ceTn «MIHTepHeT»

- Obpa3oBaTenbHbIN NopTan ®re0yY BO «MITY»[2neKTpoHHbIN pecypcl: Pexxum goctyna:
https://mkgtu.ru/ - OcdmumnaneHbIn canT MNpaButenscTBa Poccunckon depepaunn. [SNeKTPOHHbIN
pecypcl: Pexxum poctyna: http://www.government.ru - Hay4yHaa anekTpoHHas bubnmnorteka
www.eLIBRARY.RU - Pexxnm gocTtyna: http://elibrary.ru/ - 2neKTpoHHbIN KaTanor bubnnorTekn -
Pexxum poctyna: //http://lib.mkgtu.ru:8004/catalog/fol2; - EAauHOe OKHO focTyna K
obpa3oBaTenbHbLIM pecypcam: Pexxum gocTtyna: http://window.edu.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

OOw M e BONpPOChbI OpraHn3auum U3yH4eHUa OAUCUMUNJIMHBI: Ha N3yYeHne OUCLUUMJINHBI COrlacHO y4ebHOMY MsiaHy Ha O4HOM hopMe obyyeHus
oTBoAnTCA 180 Yacos, U3 HMX 102 ayanTopHbIX Yaca, 41.75 vaca ana CPC. AyauTopHble Yacbkl MOAPa3AensanTca Ha nekuun (344aca), npakTnyeckme
paboTbl (344aca) n nabopatopHble paboTbl (344aca); Ha U3ydYeHue QUCLUMNINHBI N0 y4ebHOMY NJjaHy Ha 04HO-3a04HOM hopMe obyyeHns oTBOAMTCSA
180 4acoB, U3 HUX 42 ayamTopHbIX Yaca, 101.75 vyaca gna CPC. AyanTopHble Yacbkl MoApasaensioTca Ha nekumn (144aca), npakTudeckne paboThl
(144aca) n nabopaTopHblie paboThl (144aca).

N3yyeHne Kypca TpebyeT noceweHus nekuun, akKTMBHOM paboTbl Ha MNPaKTUYECKUX 3aHATUAX, BbINOJIHEHUA BCexX Y4ebHbIX 3adaHuin
npenojasaTesisd, 03HAKOMJIEHUS C OCHOBHON W gonofaHnTenbHon nutepaTtypon, CPC. Bo BpeMsa feKunn CTYAEeHT OO0/DKEH BeCTU KPaTKUM KOHCMNEKT.
PaboTa c KoHCnekTOM nekuun npegnonaraetT B pamMkax CPC npocMoTp KoHCNekTa (XkKenaTeslbHO B TOT »Ke AeHb nocsie 3aHaTtun). Heobxoanmo
OTMEeTUTb MaTepuasibl KOHCMEKTA, KOTOPbIE Bbi3blBAlOT 3aTPyOHEHNA 19 NOHMMaHKA. [py 3ToM obyYaloWwnInca OONXKEH CTapaTbCa HAUTN OTBET Ha
3aTPYOAHUTENbHLIA BOMPOC, MCMOAb3ysi PEKOMEHAOBAHHYIO nuTepaTypy. Ecim eMy camMocToATenbHO He yhasnocCb pa3obpaTbCa C MaTepuasnom,
HeobxoanMo chopMyIMPOBaTL BOMPOCK 1 06paTUTHLCS K NpernofaBaTento Ha KOHCYAbTauun nnm bnmxanwen nekumn. Obyyatouiemycss Heobxoanmo
perynaspHo oTBOAUTb BpeMsA A5 NOBTOPEHUSA NMPOMAEHHOrO MaTepuana, NpoBepsas CBOM 3HAHUSA, YMEHNA N HaBblKM MO KOHTPOJIbHLIM BOMpocam (B
npenenax spemeHu CPC).

MpakTnyeckne 3aHATUSA COCTaBAAIOT BaXKHYK 4acTb NpoeccnoHalbHON MOAFOTOBKU CTyAeHToB. OCHOBHas Ueflb NpOBeAeHUSA NPaKTUYeCKNX
(ceMnHapcKux) 3aHATUN - POPMUPOBAHMNE Y CTYAEHTOB aHAIMTUYECKOro, TBOPYECKOr0 MbILLNEHUS NyTeM NpuobpeTeHns NpakTUYeCKUX HaBbIKOB.
CopepxaHne npakTUYeCKUx 3aHATUA ukcupyetca B PMI B paspene 5.4. HacTosAwen nporpamMmbl. Ba)kHom cocTaBnswowen nobon gopMbl
NPaKTUYECKUX 3aHATUN ABNSIOTCA yNpa)KHeEHUSA (3agaHuns). OCHOBa ynpa>KHeHUs - NpuMep, KOTopbi pa3bupaeTca ¢ No3Mumm Teopumn, pa3BuTon B
nekumun. Kak npasuso, OCHOBHOE BHUMaHMe yaenseTcsa (popMUPOBAHUIO KOHKPETHbIX YMEHWN, HaBbIKOB, 4TO W onpegenseTr coaep>XaHue
0eAaTeNbHOCTM CTYOEeHTOB - peweHue 3agad, rpaduyeckme paboTbl, yTOYHEHME KaTeropuin M MOHATUA HayKu, SABASIOWMXCA MNpeanochblSIKOn
NPaBuJIbHOrO MbIWNEHUS U pedn. MpakTuyeckme (CeMMHapCKUE) 3aHATUSA BbIMOJIHAIT crefylowme 3ajadn: CTUMYUPYIOT perynspHoe nusy4vyeHue
peEKOMEHAOBAHHOW NUTepaTypbl, @ TakXe BHMMATEeSIbHOE OTHOLUEHME K JIEKUMOHHOMY KypCy; 3aKpenisioT 3HaHWS, MOoJyYeHHble B rnpouecce
NeKUMoHHoro oby4dyeHna m camocToaTeNnbHOW paboTbl Had AUTepaTypon; pacwupsaT obbeM nNpodeccruoHasnbHO 3HAYMMbIX 3HAHWUW, YMEHWWN,
HaBblKOB; MO3BONSAIOT MPOBEPUTb MNPaBUIBHOCTb paHee MOJYYEeHHbIX 3HaHWW; MNPUBUBAKT HaBblKM CAaMOCTOATESIbHOrO MbIWIEHUS, YCTHOro
BbICTYNJIeHns; crnocobcTByoT cBOHOAHOMY OMEPUPOBAHUIO TEPMUHOJIOrMENn; MpPefoCTaBAsAiT MNpenofaBaTesiio BO3MOXHOCTb CUCTEMaTUYeCcKu
KOHTPONIMPOBaTb YPOBEHb CaMoCToATeNbHOW paboTbl CTyaeHTOB. [py MNOAroTOBKE K MNpPakKTUYeCKMM 3aHATUAM HeobxoamMo MNpoCMOTpPeTb
KOHCMEKTbl IeKUUIA N MeToANYeCKNe YKa3aHUs, peKOMeHO0BaHHY0 nMTepaTypy Mo AaHHOW TeMe; BbINOIHUTL AOMallHee 3a4aHue; NoAroTOBUTLCA K
OTBETY Ha KOHTPOJ/IbHbIE BONPOCKLl. B caMOM Havane nNpakTU4eCcKoro 3aHATUA npenogasaTesieM NPoOBOAUTCS ONMPOC CTYAEHTOB Mo U3y4YaeMon TeMe C
BbiCTaBNeHMeM oOLeHOK. [anee noj pykKOBOACTBOM rpenojaBaTesid pellatrTcd 3ajadnm No AaHHOW TeMme. B npouecce pelweHus 3apayn B
WHTEepPaKTMBHOM (hopMe NpPoBOAMNTCA 06CYyXKAEHME BO3MOXHLIX MyTEeN peLlueHuns, AOCTOBEPHOCTU MONYYEHHbLIX Pe3yNbTaToB, OLLEHKN MPaBUSIbHOCTH
pelweHmns. AKTUBHOCTb B 06CY>XAEHNN N afeKBATHOCTb CY>KAEHUI OLLEHNBAETCS COOTBETCTBYIOLWMM BannomMm.

YrnybneHve n KOHKpeTM3aLuusa 3HaHUN NMPon3BOAUTCS Npu NpoBeneHun nabopaTopHbiXx paboT. OCHOBHLIM METOAO0M MPOBEAEHUS 3TUX 3aHATUN
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ABNSETCA camocTosaTenbHaa paboTa CTyoeHTOB C WCMNosb3oBaHMeM JnabopaTopHoro obopynoBaHWs, HarnasaHbix nocobun, Heobxogumon
TEXHNYECKOM OOKYMEHTaUunM N nntepaTypbl. Ka)kaooe 3aHATME OCHalWaeTCA OMAAKTUYECKUMIN MaTepuasaMun: nnakaTtamu, cxemamun. CogeprkaHue
nabopaTopHbIX 3aHATUI pukcnpyeTca B PN B pa3gene 5.5. HacTosALel NPorpamMmsl.

Mpu nMoaroToBke K 3a4€Ty B [AOMOJIHEHME K WU3YYEHUID KOHCMeKTa Nnekumm u yy4ebHbix nocobuin, HeobXoAMMO MOAb30BaTbCA Yy4ebHON
nmMTepaTypon, peKoMeHOO0BaHHOW B HacToswen nporpamme. MNMpu NoAroTOBKE K 3@a4eTy HYXHO MU3Yy4YUTb TEOPUIO: ornpefesieHns BCeX MOHATUN U
3aKOHOB [0 COCTOSHMSA MOHMMAHUS MaTepmnana, CaMOCTOATENbHO PELUNTb TUMOBbIE 3a4a4M N0 Ka)Kaon Teme.

Mpn NOAroToBKE K 3K3aMeHy B [OOMOJIHEHWE K W3YYEHUID KOHCMEKTOB JeKuuid, HeobXoAMMo Monb30BaTbCsA Yy4yebHOW nuTepaTypoun,
pPEKOMEHA0BAHHOW K HacTosiLLen nporpaMmme. NMpu NoAroTOBKE K 3K3aMeHy HeobXx0AMMO N3YyUYNUTb TEOPUIO: ONpeaeeHUst BCeX MOHATUIA N 3aKOHOB 110
COCTOSIHUS MOHMMAHWUS MaTepuana U CaMOCTOSITENbHO PEeLUNTb MO HECKOJIbKY TUMOBLIX 3alay U3 KaOon Tembl. lNpun pelleHWn 3ajay Bcerpna
HeobXoaANMo yMeTb Ka4eCTBEHHO UHTEPNPETUPOBaTL UTOI PeLLEeHNS.

CamocTtosTenbHas pabota cTtygeHToB (CPC) mo gucumniamHe urpaeT Ba)KHYK posib B xode Bcero yyebHoro npouecca. MaTepuansl un
MeToaun4yeckmne pekoMmeHgaumm onsa obecnevyeHns CPC rotoBaTCS NnpenogaBaTesieM U BblAAlOTCA CTYOEHTY npernogaBaTenem n 6ubnnortexkon.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

1 Microsoft Office Word 2010 HomepnipoaykTta 14.0.6024.1000 SP1 MSO (14.0.6024.1000) 02260-018-0000106-48095

2 OdpncHbin nakeT WPSOffice (CBoboaHo pacnpocTpaHsemoe M10)

3 BupTyanbHas nabopatopus obwen pusnkn (JinueHsnoHHbi gorospNe122 o130 HoA6pA2022, cBUAETENLCTBO O
peructpauun B kadectse UM OMPHUIM Ne316695200067189)

4 BupTyanbHasa nabopaTopus NocTynaTeNbHOro 1 BpallaTesibHOro ABMXeHUs (JInueH3noHHbIn gorospNe122 o130
HOA6pA2022 cBMAETENBLCTBO O perncTpaunmn B kavectse UM OFPHUM Ne316695200067189)

5 BupTyanbHas nabopaTtopua MexaHUKn TBEpPAbIX Ten n xnakocten (JlInueHsnoHHbin goroepNe122 o130 HosA6pa2022,
CBMAETEeNbCTBO O perncrpauunm B kavectse UM OFPHNM N.316695200067189)

6 BupTyanbHas nabopaTtopusa mexaHn4yeckux konebaHmn n BonH (JInueHsnoHHbIn gorospNel22 o130 HOA6PA2022
CBUAETEeNbCTBO 0 pernctpaumm B kavectse WM OMPHUM N.316695200067189)

7 BupTyanbHas nabopaTtopua TepMOANHAMUKK N MOSIEKYSIPHON hn3nkn (JlInueH3noHHbin gorospNe122 o130
HO516p512022,)

10.2. NMNepeyeHb HeOOXOAUMBIX UH(DOPMALMOHHbIX CMPABOYHbIX CUCTEM:

Kaxgbin oby4vatowminca B Te4eHmne Bcero nepnopa obyvyeHna obecnedyeH nHANBMAYaAbHbIM
HeorpaHU4YeHHbIM OOCTYMOM K 3/1IeKTPOHHO-6UBIMOTEYHBIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas KoneKuns : 3NeKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 "Hay4yHo-n3naTenbCKUN LeHTp
NHppa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog. - Pexxum gocTyna: Ana 3aperncTpup. nosb3oBaTenen. -
TeKCT: 3JIEKTPOHHbIN.

IPRBooks. Ba3zoBasi Konnekuus : 31eKTPOHHO-6ubnnoTeyHas cuctema : canT / O6LLECTBO C OrpaHUYeHHoM
OTBETCTBEHHOCTbIO KoMmnaHua "An MNMu Ap Meagua". - CapaTtos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
00CTyna: ANs 3aperucTpmp. nojb3oBaTesien. - TeKCT 3JIeKTPOHHbIN.

9BbC «KoHCcynbTaHT cTyaeHTa». Konnekunsa ApxuTekTypa 1 CTPOUTENbCTBO : CTyAeHYecKas 3/1eKTpoHHasa bubnnoTeka :
canT / OO0 «KoHCYyNbTaHT CTyAeHTa». DNeKTpoHHasa bubnnoTeka TexHM4eckoro By3a. - MockBa, 2012. - . - URL:
https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2016-019.htmI?SSr=07E7070A1F9FD - Pe)xxum goctyna: ons
3aperncTpup. nosb3oBatenein. - TEeKCT 3JIEKTPOHHbIN.

IOPAWUT : aneKkTpoHHO-6nbnnoteyHas cnctema : cant / OO0 «IneKTpoHHOe nsgaTtenbcTso KOpanT». - Mocksa, 2020 - . -
URL: https://urait.ru/ - Pexxum goctyna: Ans 3aperucTpup. nosb3oBaTesien. - TeKCT 3J1eKTPOHHbIN.

KoHcynbTaHTIAOC : CnpaBoYHO NpaBoBas cuctema: [canT]. - Mocksa, 1997. - URL: http://www.consultant.ru. - Pe)xum
[OCTyrna: C KOMMNbIOTEPOB YHMBEPCUTETA (JIOKaJibHas BEPCUS). - TEKCT: IJIEKTPOHHbIN.

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHaa rocygapcTBeHHas MHOOPMaLMOHHAA cucTema : CanT /
MnHUCTEpPCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocysapcreeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxmm gocTyna: Ana 3aperncTpup. nosab3oBatenemn. - TeKCT: 3JIEKTPOHHbIN.

dnekTpoHHasa bubnmoTteka: 6ubnnoTeka auccepTaumin : canT / Poccuiickas rocynapcTeeHHas bubnnoreka. - Mocksa : PI'b,
2003. - URL: http://diss.rsl.ru/?lang=ru. - Pe)xum focTyna: s 3aperncTpump. nosib3oBatenemn. - TeKCT: 3JIEKTPOHHbIN.

Ona oby4vatowmxcsa obecneyeH gocTyn (yoaneHHbIM 4OCTYN) K CNefyowmm COBpeEMEHHbIM
npodeccnoHanbHbiM 6a3am gaHHbIX, MHHOPMALNOHHBIM CAPAaBOYHbIM U MONCKOBLIM CUCTEMAM:

HasBaHue

KoHcynbTaHTIAOC : CnpaBoYHO NpaBoBas cuctema: [canT]. - Mocksa, 1997. - URL: http://www.consultant.ru. - Pe)xum
[OCTyrna: C KOMMNbIOTEPOB YHMBEPCUTETA (JIOKasibHas BEPCUS). - TEKCT: IJIEKTPOHHbIN.

HauvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHAQOPMaLMOHHAa cucTema : CanT /
MuHNCTEpCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocynapcrseHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pe)xmm gocTyna: Ana 3aperncTpuyp. nojab3oBatenen. - TeKCT: 3JIeKTPOHHbIN.

dnekTpoHHasa bubnmoTteka: 6ubnnoTeka guccepTaumin : canT / Poccuiickas rocynapcTeBeHHas bubnnoreka. - Mocksa : PI'b,
2003. - URL: http://diss.rsl.ru/?lang=ru. - Pe)xum goctyna: oasa 3aperncTpmp. nosib3oBatenen. - TeKCT: 3JIEKTPOHHbIN.
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

JNlabopaTopuns MexaHuKu,
MOJIEKYNSAPHON OU3NKUN U
TepmoanHamumkm (1-228) 385000,
Pecnybnunka Agbires, r. Mankon, yn.
MepBomawckas, oom Ne 191, 3paHue
yyebHoro kopnyca

YyebHasa mebenb Ha 30 nocafo4HbIX
MeCT, [OCKa, My/ibTUMeAMnIAHOe
obopynoBaHuMe (KOMMNbIOTEPSI,
MPOEKTOP, 3KPaH), HarnagHole
nocobus, cnpaBoYHas nTepaTypa,
Tabanubl. KomnnekT obopynoBaHus
ONA NpoBeAeHnsa 3KCrnepMMeHTa no
pasgenam «MexaHuka. MonekynspHas
Ppu3nKa 1 TepMognHaMuUKa».

a)llporpammHoe obecneyeHue:1.
BupTyansHas nabopaTtopus obuiein
PU3nKM (JINueH3noHHbIN AorospNel22
0730 HOs6pA2022, cBMAETENLCTBO O
pernctpaunu B Kadectse UM OFPHUM
Ne316695200067189)2. BupTtyanbHas
nabopaTopusa NocTynaTesbHOro n
BpaLlaTeNbHOro ABUXKEHUS
(JTnueH3noHHbIn gorospNe122 o130
HOsA6ps2022 CBMAETENBLCTBO O
pernctpaunu B Kadectse UM OFPHUM
Ne316695200067189) 3.BupTtyanbHas
nabopaTopusa MexaHUKN TBEPAbIX Ten n
xunagkocten (JINLEH3NOHHBLIN
noropNe122 o130 HOs6ps2022,
CBMAETEeNbCTBO O perncrTpaumnm B
kayecTtse WM OrPHUN
Ne316695200067189)4.BupTyanbHas
nabopaTopusa MeXaHUYeCKnx
KonebaHnn n BoNH (JINLEH3NOHHBbIN
norospNel122 o130 Hos16p52022
CBMAETEeNbCTBO O perncrTpaumnm B
kayecTtse WM OrPHUN
Ne316695200067189)5.BupTtyanbHas
nabopaTtopusa TEPMOANHAMUKN U
MOJIEKYJIAPHON (PN3NKKN
(JTnueH3noHHbIn gorospNe122 o130
HOs6p52022.).6)OnepaunoHHas
cuctema «Windows», norosop
0376100002715000045-0018439-01 o1
19.06.2015; Microsoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095;0hnCHbIN
naketT WPSOffice (CsoboaHo
pacnpocTpaHsemoe [10).

JNlabopaTopuns anekTpuyecTsa n
MarHeTm3ma (1-221) 385000,
Pecnybnunka Agbires r. Mankon, yn.
MNepBomanickas, nom Ne 191, 3paHune
yyebHoro kopnyca

Y4yebHasa mebenb Ha 24 nocafoyHbIX
MEeCT, A0CKa, My/IbTUMEeANNHOEe
obopynoBaHue (KOMMbIOTEpP, NPOEKTOP,
3KpaH), HarnaaHble nocobus,
cnpaBoYHasa nuTepaTypa, Tabanybl.
KomnnekT obopynoBaHus ans
rnpoBeneHns SKCNepUMEHTOB Mo
pasneny «d/eKTPMYecTBo 1
MarHeTu3M»,

1.0nepauunoHHasa cnctema «Windows»,
00rosop
0376100002715000045-0018439-01 o1
19.06.2015; Microsoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095;0hnCHbIN
naketT WPSOffice (CsoboaHo
pacnpocTpaHsemoe [10).
2.MporpammHoe obecnevyeHne
BUPTyanbHon nabopaTtopun obLuein
PU3NKN. JIMLEH3NOHHbBIN JOrOoBOP
Nel22 o1 30.11.22, cBMAETENLCTBO O
pernctpaunu B Kadectse UM OFPHUM

Apnbires r. Mankon, yn. lNepsBomanckas,
nom Ne 191, 3paHune y4yebHoro kopnyca

obopynoBaHMe (KOMMNbOTEpP, MPOEKTOP,
3KpaH), HarnaaHble nocobus,
CcnpaBoYHasa nuTepaTypa, Tabanybl.
KomnnekT obopynoBaHus ons
npoBeneHnNs 3KCNepuMeHTOB Mo
pa3neny «OnNTUKa 1 KBaHTOBas
PuU3nKa».

Ne316695200067189
NabopaTopusa oNTUKKM N KBaHTOBOW YyebHasa mebenb Ha 24 nocafo4HbIX 1.0nepauunoHHasa cnctema «Windows»,
nsnkn(1-223) 385000, Pecnybnumka MeCT, A0CKa, MyJibTUMeANNHOe norosop

0376100002715000045-0018439-01 o1
19.06.2015; Microsoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095;0hnCHbIN
naketT WPSOffice (CsoboaHo
pacnpocTpaHsemoe [10).
2.MporpammHoe obecnevyeHune
BUPTyanbHon nabopatopun obLuein
PU3NKN. JIMLEH3NOHHbBIN JOrOoBOP
Ne122 o1 30.11.22, cBUAETENbCTBO O
pernctpaunu B Kadectse UM OFPHUM
N.316695200067189

MynbTumMepunHaa nabopatopus

KomnbloTepHbI KNacc Ha 8

1.0nepauunoHHasa cnctema «Windows»,
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HaunMmeHoOBaHuA cneumnanbHbIX
NnoMeLL,EeHMA U NOMeLLeHUun gnsa
caMmocTosTesibHOU paboTbl

OCHaLWWEeHHOCTb cneuuasnbHbIX
NOMELUEeHUA U NOMeLLeHUn pns
caMocToATesibHOW paboTbl

Nepe4yeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHusn.
PeKBU3UThbI NOATBEPIXAAIOLLErO
OOKYMEHTa

MNHHOBALIMOHHLIX TexHonorum (1-228(a))
385000, Pecnybnnka Agbiresir.
Manikon, yn. NMepBomanckas, oM Ne
191, 3paHue yyebHoro kKopnyca

Nocafo4HbIX MECT, OCHALLEHHbIN
KoMnbloTepamun Pentium ¢ BbIXOOOM B
WNHTepHeT HarnaaHble nocobus,
CrpaBoYyHas nMTepaTypa

00rosop
0376100002715000045-0018439-01 o1
19.06.2015; Microsoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095;0hnCHbIN
nakeT WPSOffice (CBoboaHo
pacnpocTpaHsaemoe MM0).
2.MporpammHoe obecneyeHune
BUpPTyanbHon nabopatopuu obuuen
hn3nKN. JINLEH3NOHHBLIN 4OroBOpP
Ne122 o1 30.11.22, cBUOETEeNnbCTBO O
pernctpaunu B Kadectse UM OFPHUM

N.316695200067189
YuTanbHbin 3an 385000, Pecnybnvka MocanoyHbIX MeCcT Ana nonb3osaTenen |1l.0nepaunoHHasa cuctema «Windows»,
Apbires, r. Mankon, yn. Nepsomarickas, | 6nbnmorteku - 100, B TOM 4nucne 32 00rosop

nom Ne 191, 3naHune y4yebHoro kopnyca

aBTOMATU3MPOBAHHLIX paboynx mecT
nona nonb3oBatenen (APM - yntaTens) C
MOAKJ/IIOYEHNEM K UHTEPHETY.

0376100002715000045-0018439-01 oT
19.06.2015; Microsoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095;0hnCHbIN
nakeT WPSOffice (CBob6oaHo
pacnpocTpaHsemoe MM0).
2.MporpammHoe obecneyeHune
BUpPTyanbHon nabopatopun obuuen
hu3nKN. JINLEH3NOHHbIN 4OroBOpP
Ne122 o1 30.11.22, cBUOETenbCTBO O
pernctpaunu B Kadectse UM OFPHUM
N.316695200067189
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