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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 NPOMbILLJIEHHOIO U FPa)AaHCKOro CTPOUTESILCTBA.

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
(hbU3MKN, OKa3aBLUMX onpedensiollee BAUAHWE HA pPasBUTUE TEXHUKU U TexXHOJIOrnu; MeTonax
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.
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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 U3YyYEeHUSI HEKOTOPbLIX 06LLenpodeccnoHanbHbIX AUCUWMAAVH: TeEOpPeTUYeckas MexaHuka,
TexHn4yeckass MexaHWKa, MexaHWKa TpPyHTOB, BOAOCHab)xeHWe 1 BOAOOTBEAEHWE C OCHOBaMWU
rMOpPaB/NKN, CTPOUTENIbHAA MeXaHuKa, CONPOTMBJIEHNE MaTepPUasioB 1 ap.

B pe3synbTaTe 0CBOEHUA ANCUUMIIVNHBI 6aKanaBp AOJIKEH:

3HaTb: OCHOBHble (YU3NYECKME SIBIEHUS N OCHOBHbIE 3aKOHbl (OU3NKK; FPaHULbl NX
NPMMEHUMOCTUN, MPUMEHEHWE 3aKOHOB B Ba)XHEWLWUX MPaKTUYECKMX MPUIIOXKEHUSX; OCHOBHbIE
pr3nyeckne BeNNYMHbI N PU3NYECKME KOHCTaHTbI, UX onpeaesieHne, CMbIC/, Cnocobbl N eguHULbI
NX N3MepeHmns; pyHOoamMeHTalbHble PU3NYECKUe OnbiThbl M X POJIb B Pa3BUTUN HAYKK; Ha3HaYeHne n
NPUHUMNbI eNCTBUSA BaXKHENLWNX (hn3nyYeckux npnbopos.

yMeTb: YKa3aTb, KakKume 3aKOHbl OMUCbIBAlOT AaHHoe fABMeHue wuanm 3hgeKkT; 3anucoiBaTb
ypaBHeHUs ons pusnyeckmnx sesinydmH B cucteme CU; NCTOJIKOBbIBATb CMbICST (PU3UYECKUX BEUYUH 1
NOHATUN; 06BACHNTL OCHOBHbIE HabnlofaeMble MPUPOAHbIE U TEXHOMEHHbIE ABJIEHUSA N 3PPEKTbI C
nosnunm  cyHaaMeHTanbHbIX (U3NYECKUX B3aMMOAENCTBUN; paboTaTb C npubopamm nu
obopynoBaHneMm B COBpPEMEHHON usnyeckon nabopaTopuu; MHTEpPNpeTUpoBaTb pe3ysbTaTbl U
JenaTb BbIBOAbl; WUCMNOJIb30BaTb MeToAbl (PU3MYECKOro MOAENMPOBaHUA, MNPUMEHATb MeTofAbl
(PU3MKO-MaTeMaTUYeCKOro aHaam3a K peLlleHnto KOHKPETHbIX eCTeCTBEHHOHaYYHbIX U TEXHUYECKNX
npobnem.

BJlageThb: HaBblKaMW MCMOJIb30BaHUA OCHOBHbIX 06LLEdPN3NYECKNX 3aKOHOB U MPUHLIMMOB B
Ba)XHENLIMX MPAKTUYECKUX TMPUIOXKEHNSX; OCHOBHbIMM MeTodamMu (U3NKO-MaTEMATUYECKOTr o
aHanv3a ANs pelleHUsl ecTeCTBEHHOHAy4YHbIX 3afay; MnpueMamMun MpaBUIbHON 3SKCyaTauum
OCHOBHbIX MpubopoB 1 o0b6oOpyaOBaHUA COBPEMEHHOW du3ndeckolr nabopatopun; MeTodaMmu
06paboTKM W UHTEPNPEeTUPOBAHUA pPe3ysibTaTOB 3KCMEpPUMEHTa; MpueMaMu WUCMNOJIb30BaHMS
MEeTOoZ0B (PU3NYECKOro MoAeIMPOBaHNSA B MPON3BOACTBEHHON NMpPakTUKe.

OvcunnnmHa «®usnka» M3y4vaeTcss MOCPencTBOM JIeKUWUIA, BCe pa3nenibl NporpaMmbl
3aKpennarTCca  NpakTU4YeCKUMMU  3aHATUAMKU, nabopaTopHbiMM  paboTamu,  BbIMNOJHEHUEM
KOHTpPONbHbIX paboT, camocToATesnbHoOM paboTonm Hag y4ebHOM U Hay4YHOM AMTepaTypon u
3aBepLlaeTCq dIK3aMEHOM.

4/49



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 AUCLUUNJINHLI

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

DOopMbl KOHTpPONA Bupabl 3aHATUMA Utoro 3.e.
(konmyecTBo) Yyacos
9K 3a KoHTp | Jlek J1a6 Mp cPn KPAT |KoHTp CP
onb
Kypc1l [Cem. 1 1 17 17 17 0.25 20.75 72 2
Kypcl [Cem.2 |1 1 17 17 17 0.35 35.65 |21 108 |3
0O6beM AnCUUNANHBLI U BUObl y4ebHon paboThl Mo 3a04HON hopMe 0by4veHus.
DopMbl KOHTpONA Bupabl 3aHATUR UToro 3.e.
(konuyecTBO) Yyacos
3K 3a KoHnTp Jlex Nab Mp KPAT (KoHTpo cP
nb
Kypcl [Cem.1 1 4 6 4 0.25 3.75 54 72
Kypcl [Cem.2 |1 1 6 8 6 0.35 8.65 79 108
06bemM ancumnavHbl 1 BuAbl yiebHom paboTbl Mo 04HO-3a04HON opme 0byyeHuns.
DOopMbl KOHTPONA Bupabl 3aHATUMA Utoro 3.e.
(konmyecTBo) Yyacos
9K 3a KoHTp | Jlek J1a6 Mp cPn KPAT |KoHTp CP
onb
Kypc1l [Cem. 1 1 6 6 6 0.25 53.75 72 2
Kypcl [Cem.2 |1 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 2 2 2 2 TecTupoBaHue. PewleHune
OCHOBHblE MpeACcTaB/IEHNA MOJIEKYIAPHO- 3ajad. 3awmTa
KWHETNYECKOWN Teopun. nabopaTopHbIX paboT.
MonekynsipHas pusmka n TepMmoanHamumka. Tema: 10-11 1 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.
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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

5.2. CTpyKTypa OUCUNNINHbBI 415 3a04Hon hopMbl 0byveHuns.

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 18
MonekynspHas pusvka n TepMoAnNHaMUKaA. 1 2 1 18
SNeKTpnU4ecTBo 1 2 1 18
MpomMeXxxyToYyHaa aTTecTaumsa 3a4eT B YCTHOW hopMe. 0,25 3,75
2 MarHeTunsm. 2 2 2 20
KosiebaHuns 1 BOJHbI. 1 2 2 20
OnTurka. KBaHTOBasa npupoaa usayyYyeHus. 1 2 1 20
NeMeHTbl PU3NKM aTOMHOIr0 SApa 1 dJ1eMEHTapPHbIX YacTul. 2 2 1 19
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Cem

Paspen pucumniivHbl

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 8,65
UTOrro: 10 14 10 0.6 12.4 133

5.3.CTpyKTypa ONCUUNINHbI A1 04HO-3a04HON hopMbl 0byveHus.

CemMm Paspen pucumnnauHebl Bupbl yuebHoOM paboThl, BK/lOYasA caMoCToATesIbHYI0 paboTy n
TPYBAOEeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
b
1 2 4 5 6 7 8 9 10 11
1 Du3nka B COBPEMEHHOM Mupe. Dnsnyeckne 0CHOBbl MEXAHUKN. 2 2 2 20
MonekynsipHas pu3vka n TepMoAnNHaMUmKa. 2 2 2 20
DNeKTpMYecTBo. 2 2 2 13,75
MpomMexxyTo4yHaa aTTecTaumsa 3a4eT B YCTHON (hopMe. 0,25
2 MarHeTunsm. 2 2 2 12
KonebaHuns 1 BOJHbI. 2 2 2 12
OnTuka. KBaHTOBas npupoaa usayvyeHus. 2 2 2 12
SNeMeHTbl PU3NKM aTOMHOI0 iapa 1 3J1eMeHTapHbIX YacTuu. 2 2 2 12
MpoMeXxyTo4yHasa aTTecTaums K3aMeH B YCTHOM hopMe. 0.35 35.65
UTOro: 14 14 14 0.25 0.35 35.65 |101.75

9/49




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 10 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 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 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 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 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 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 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 1
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 1
Andpakumsa ceeTa, Noaspm3auns ceeTa. Oucnepcus. [1BONHOE yyYenpesioMeHume.
KBaHTOBas un3snka. Tema: KBaHTOBasA npupoaa | TensoBoe U3ny4yeHne N ero xapakTepucTmkin. 3akoHbl Kupxroda, CtedaHa-bonbumana, 1 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 1
aTOMHOro sgpa.
NTOro: 34 10 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 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 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
D1eKTpM4ecTBO. N3y4yeHune 3aBNCMMOCTU COMPOTUBJSIEHNSA MPOBOAHUKA OT ero AJIMHbl MeTOA0M aMnepMeTpa 1 3 2
BOJIbTMETpA.
2 MarHeTtunsm. JKCnepuMeHTalbHOEe onpeaesieHne cuibl AMnepa. 2 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 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
2. AndpakumoHHas peweTka. (no Bbibopy)
KBaHTOBas usmka. AdpdekT KomnToHa N3yveHre 3aKOHOB BHellHero otosddekTa. 2 2 2
KBaHTOBas (pm3mka. OnbITHas NposBepKa 3akoHa CTedaHa- boabuMaHa. 2
AnepHas dusnka. Anpa atomos. CNekTp U3ay4yeHns aToMapHOro Bo4opoaa. 1
UTOro: 34 14 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

Cem Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
1 1. dM3mnyeckme oCHOBbI MexaHNKK Tema: 1.CocTaBneHue naaHa-KoHCcneKTa, ndyyeHne TeopeTuyeckoro matepuana. 1-2Hepe 2 4 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
3a4ay 1 ynpa)xHeHun. 4.MoAroToBka K TeCTUPOBaHMIO.
2. dusmyeckme OCHOBbI MexaHukn Tema: 1.CocTaBneHue naaHa-KoHCMNeKTa, n3y4yeHne TeopeTu4eckoro matepuana. 3-4Hepe 2 4 4
OVHaMVKa MaTepuasibHOM TOYKM, 3aKOHbI 2.MoproToBka Kk JIP, ohopmneHune oT4eTa, NOAFOTOBKA K CAA4Ye OoTYeTa 1 an
COXPaHEeHUs MeXaHUKW. TeopeTnyeckon YacTtu no JIP. 3.MoAroToBKa K MPakTUYECKNM 3aHATUAM, pelleHne
3334 U ynpaxHeHuin. 4.NMToaroToBKa K TECTUPOBAHMIO.
3. dn3n4eckme OCHOBbI MeXaHuKn Tema: 1. CocTaBrsieHMe nMjaHa-KOHCNEeKTa, N3y4yeHne TeopeTM4eckoro MmaTepuana. 5-6Hene 2 4 4
MexaHWnKa TBepaoro 2.MoproToeka K JIP, ochopmsieHne oT4yeTa, NOArOTOBKA K cAavye oT4yeTa u m
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 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
3a4a4 1 ynpa>KHeHun.
5. ®dusm4yeckme oCHOBbI MexaHUKn. Tema: 1.CocTaBneHue naaHa-KoHCMNeKTa, n3y4yeHne TeopeTu4eckoro matepuana. 8 2 4 4
DieMeHTbI CneunaibHON Teopumn 2.MoproToBka K JIP, opopmneHune oT4eTa, NOAFOTOBKA K CAA4Ye OoTYeTa 1 Hepens.
OTHOCUTENILHOCTMU. TeopeTnyeckon YacTtu no JIP. 3.MoAroToBKa K MPakTUYECKNM 3aHATUAM, pelleHne
3aja4 1 ynpaxHeHuin. 4.NMToaroToBKa K KOHTPosbHOW paboTe.
6. MonekynsipHasa pusnka n TepMoanHaMmKa 1.CocTaBneHue naaHa-KoOHCMNeKTa, N3y4eHne TeopeTuyeckoro matepuana. 9 2 7 7
Tema: OCHOBHbIE MpefCcTaB/IeHNs MoJieKyIpHO-| 2.lToarotoska K JIP, opopmneHne oTHeTa, NOAFOTOBKa K cAa4vye oTHeTa 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 7
Tema: OCHOBbI TEpMOONHAMUKN. 2.MoaroTtoska K JIP, ohopMmneHne otyeTa, NOAFOTOBKA K cAa4ve oT4yeTa n nenn
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 6
Tema: peanbHble rasbl, XUOKOCTU U TBeEpAble 2.MoproToeka K JIP, ochopmsieHne oT4yeTa, NOArOTOBKA K cAavye oT4yeTa 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 7
2.MoaroTtoska K JIP, ohopmneHne otyeTa, NOAFOTOBKA K cAa4ve oT4eTa n nenn
TeopeTunyeckon 4actu no JIP. 3.NMoAroToBKa K MPakTUYeCKNM 3aHATUAM, peLueHne
3a4ay 1 ynpa)xHeHun. 4.MoAroToBka K TeCTUPOBaHMIO.
10. DnekTpuyecTBO. TeMa: MOCTOAHHbIN 1.CocTaBneHue naaHa-KoHCMNeKTa, n3y4yeHne TeopeTu4eckoro matepuania. 15-16He 3 7 7
3NEKTPUYHECKUI TOK. 2.MoproToBka Kk JIP, opopmneHune oT4eTa, MOAFOTOBKA K CAA4Ye oT4eTa 1 nenv
TeopeTnyeckon YacTtu no JIP. 3.MoAroToBKa K MPakTUYECKNM 3aHATUSAM, peLlleHne

22/49




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 10 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 10 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. KonebaHua n BoNHbI. TeMa: MexaHunyeckmne |[1l.CocTaBiieHMe NnaHa-KOHCNEKTa, U3yyeHne TeopeTM4eckoro matepuana. 5-6Hene 2 7 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 7 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 6 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 12 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 12 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 5 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 5 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 5 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: 42 133 102
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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. bepaHokoB P.A. KBaHTOBasa (h13nKa N 31eMeHThbl
KBaHTOBOW MexaHUKKn: y4ebHuk./ ®re0y BO «MI'TY»
Kachenpa BbiClen MaTeMaTUKN U CUCTEMHOIO aHann3a.
N3paTenbcTBOo,-CaHKT MeTepbypr «JlaHb»,2020-116c. YOK
539.1 bbK22.314q73/.
https://www/elibrary.ru/item/asp?id=43166666

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+081
4BB

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

[= ::.'m'.- ‘=]

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-1.5 OnpepensieT 1 oueHnBaeT NOCAeACTBMUS BO3MOXHbIX PeLIeHU 3a4a4u

2 2 2 O3HaKoMUTesIbHas NpakTuKa

8 9 9 MoaroToBKa K npouenype
3aWnThl M 3aWmMTa
BbIMYCKHOWN
KBaAnunKaunoHHom paboTsl

8 9 9 MpeoanniaoMHas NnpakTuka

8 9 9 MogroToBka K caave u caava
rocy4apCTBEHHOIr0 3K3aMeHa

12 12 12 dursurka

1 1 1 Xnmuns

12 12 12 MaTemaTuka

1 1 1 dunocousa

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

2 2 2 O3HakoMUTesIbHas NpakTuKa

8 9 9 MogroToBka K npouenype
3alMThl 1 3almMTa
BbIMYCKHOMN
KBaaNUKaLMoHHOM paboTbl

8 9 9 MpeponnaomMHas npakTuka

8 9 9 MogroToBka K caadve u caaya
rocyfapCTBEHHOro 3K3aMeHa

12 12 12 Dusmka

1 1 1 XumMng

12 12 12 MaTemaTuka

1 1 1 dunocodus

YK-1.3 PaccmaTpmuBaeT BO3MO)XHblE€ BapMaHThbl peLleHUs 3a4a4yu, oLeHnBas nx AOCTOMHCTBA U HEeAO0CTaTKu
8 9 9 MoaroToBKa K cAaye u cpava

rocynapCTBeHHOro 3K3aMeHa

8 9 9 MpenannioMHas NnpakTuka
2 2 2 O3HaKoMUTesIbHas NpakTuKa
12 12 12 Dusmka

1 1 1 XumMng

12 12 12 MaTemaTuka

8 9 9 MoaroToBKa K npouenype

3aWnThl 1 3aWmTa
BbIMYCKHOWN
KBaAnunKaLnoHHoM paboTsl

YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4un

2 2 2 O3HaKoMUTesIbHas NpakTuKa

8 9 9 MoaroToBKa K npouenype
3aWnThl 1 3aWmTa
BbIMYCKHOWN
KBaAnunKaLnoHHoM paboTsl

8 9 9 MpeoannioMHas NnpakTuka

8 9 9 MoaroToBka K caaYe v caadva
rocyapCTBEHHOIr0 3K3aMeHa

12 12 12 dursvka

1 1 1 Xumus

12 12 12 MaTemaTuka

1 1 1 dunocousa

YK-1.2 HaxoguT n KpUTUYECKN aHaIM3npyeT MHPopMaumo, HeobxoauMyo A5 peleHns NoCTaBJeHHON 3a4a4un

2 2 2 O3HakoMUTeJIbHas NpakTuKa

8 9 9 MogroToBka K Npoueanype
3alWnThl 1 3aWmTa
BbIMYCKHOWN
KBaJIMunKaunoHHoM paboTbl

8 9 9 MpeoannioMHas NpakTuka

8 9 9 MoproToBka K caave u caada

rocynapCTBEeHHOIro 3k3aMeHa
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dTanbl GOPMUPOBAHMA KOMNETEHLUMU HauMmeHoBaHue y4ebHbIX
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMMeTeHLUUM B npoLuecce
OCBOEHMSA
obpasoBaTesibHOM
nporpaMMbl
12 12 12 dusnka
1 1 1 Xnmuns
12 12 12 MaTemaTuka

7.2. OnucaHue nokKasaTtesied U KpuTepues OLLeHUBaHUA KOMNEeTEeHUUA Ha pa3/iIuydHbIX
3Tanax ux popmupoBaHUs, onMcaHue LIKaJsbl OLL€eHUBaAHUA

MnaHupyeMsbie KpuTepuu oueHUBaHUsA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThl HeynoBNeTBOPUT |yaoBneTsoputen XopoLuo OTJINYHO OLEHOYHOro
oCBOEHMA enbHOo bHO cpeacTBa

KOMMeTeHuUn
1 2 3 4 5 6

YK-1: CnocobeH ocyLecTBASATb MONCK, KPUTUHECKUIA aHa/In3 ”

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALMN, MPUMEHSTb CUCTEMHBIA NoAX0A4 ONA

YK-1.1 AHanu3snpyeT 3agayvy, Bbliaenss ee 6a3oBble COCTaBAALWME, OCYLLeCTBAAET

AEKOMMO3NLINIO 3a4a4un

3HaTb: 3HaTh: - ®parMeHTapHble HenonHble 3HaHua | CchopMupoBaHHble, | CHhOpMMPOBaHHBIE
norunyeckumne 3HaHUA HO cogep>kawme cuctemMaTumyeckmne
hopMbl oTAesIbHble 3HaHWS
mnpouenypsl, cNoc npobenbl 3HaHUSA
obcTBylOWMEepedn
eKCum no nosoay
cobcTBEHHOM
NMbICNTESNTbHON
0EeATENbHOCTW.
YMeTb: YMeTh: - a [YacTuyHble yMeHuns | HenonHble ymeHNa |YMeHus nosHeble, CchopMupoBaHHbIe
pPrymMeHTUpoBaHHO jonyckatTcs yMeHus
hopMupoBaThb HebonbLne
cobcTBEeHHOE owmnbKkmn
CyXaeHuneun
OLEHKY
VHdopMaunu.
Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
BnapeThb: - B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
HaBblKaMu COMNOCTa | HaBblkaMu HaBbIKOB npUMeHeHnn npuMeHeHne
BNI€HUSAPA3HbIX HaBbIKOB HaBbIKOB
NCTOYHUKOB JonyckatTcs
nHhopMaumm npobensi
cuenbio
BbISIBNEHUSA NX
npoTMBOpEeYmni
mnomncka
DOCTOBEPHbIX
CYXXAEHUNN

KoHTpOJIbHbIE
paboTsl,
nabopaTtopHble
paboTbl, TECTHI,
pedepaThbl.

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHaNn3 1

peweHnsa NoCTtaB/eHHbIX 3aada4y

CUHTEe3 NH(pOoPMaLUN, NPUMEHATb CUCTEMHBbIN Moaxon ANns

YK-1.2 HaxoAuT N KPpUTUHECKN aHaIn3mp

eT MH(pOopMaLMIo, HEOBXOAUMYIO /15l peLleHNs NOCTaBIeHHON

3agayn

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

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMeTb: YMeTh: -
aHanM3npoBaTb UC
TOYHUKNMHGOpMaLL
NN C TOYKN
3peHnaBpeMeHHbIX
M NPOCTPaHCTBEHH

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,
JonyckatoTcs
HebosnbLne
ownbkKun

ChopmMupoBaHHble
yMeHus

KOHTpOsIbHbIE
paboThbl,
nabopaTopHble
paboTbl, TECTHI,
pedepaThbl.
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNEeTeHuuu
1 2 3 4 5 6
bIXYCJIOBUN NX
BO3HWKHOBEHUS.
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
BnapeTsb: - BlageHne e NpuMeHeHne CUCTeMaTUYEeCKOM |cucTemMaTuyeckoe
HaBblKkaMu orpefe |HaBblkaMu HaBbIKOB npUMeHeHnn npuMeHeHne
NEHUANPaKTNYECKN HaBbIKOB HaBbIKOB
X NOCneacTBUIAN3N jonyckatTcs
0XKEHHOro npobensl

pellueHns 3aaa4n

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHaNn3 U

peweHnsa NoCTtaB/eHHbIX 3aada4y

CUHTE3 NH(pOPMaLUN, NPUMEHATb CUCTEMHBbIN Moaxon Ans

YK-1.3 PaccmaTpmBaeT BO3MO)XHblE€ BapMaHThbl pelleHns 3a4a4u, oLeHnBas NX AOCTOMHCTBA U HEAOCTaTKu

3HaTb: 3HaTh: - ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE KOHTpOsIbHbIE
nornyeckune 3HaHWA HO copepxxalune cuctematumyeckmne | paboThl,
hopmbl oTAesbHble 3HaHWA nabopaTopHble
unpouenypbl, CNoc npobenbl 3HaHUA paboTbl, TECTHI,
obcTBylOWMEepedn pedepaThbl, 3a4eT,
€KCUU No NoBoay 3K3aMeH.
cobcTBEHHOMN
MMbICNTESNTbHON
heaTeNbHOCTH.
YMeTb: YMeTb: - a | HacTu4yHble yMeHns | HenosnHble yMeHus |YMeHUs nosHble, CchopmMupoBaHHbIe
pPryMeHTMpOBaHHO hornyckatTcs yMeHus
dopmmpoBaTb HebonbLIne
cobcTBEeHHOE ownbkmn
cyxaeHven
OLLeHKY
MHopMaunu.
Bnapetb: YacTn4yHoe HecuctemaTtnyecko | B YcnewHoe un
BnapeTb: - BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cuctemaTmuyeckoe
HaBblkamMu oripefie |HaBblKaMu HaBbIKOB NnpUMeHeHun npuMeHeHune
NeHNANPaKTUYeCcKn HaBbIKOB HaBbIKOB
X NOCNenCcTBUNnN3n JonyckawTcs
O0XXEHHOro npobenbl

peweHna 3aga4qdun

YK-1: CnocobeH ocyLlecTBAATb NOUCK, KPUTUYECKMIA aHaIN3 U CUHTE3 MH(OPMaL MK, NMPUMEHATb CUCTEMHBIV Noaxon Ans
pelleHns NoCTaBNEeHHbIX 3a4a4

YK-1.4 'paMOTHO, IOFTNYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXXAEHUA N OLeHKN. OTanYaeT akTbl OT
MHEHUN, MHTepnpeTaLunin, OLEHOK U T.4. B PaCCy>KAEHUAX APYTrUX Y4aCTHUKOB AeATesIbHOCTH

3HaTb: 3HaTb: -
OCHOBHbIE
TEPMUHbI ”
6a3oBble
3/1eMeHTbI, MeToabl
nccneaoBaHNn B
cucTeme coumanbH
0-r'yMaHNTapHOM
3HaHUA

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

KOHTpOsIbHbIE
paboThbl,
nabopaTopHble
paboTbl, TECTHI,
pecepaThl, 3a4eT,
3K3aMeH.

YMeTb: YMeTb: -

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,

CchopmMupoBaHHbIe

KPUTUYECKWN OLLEHN JonyckatTcs yMeHus
BaTbUHOpMaLmio, HebonbLLne

He3aBuUCMMO owmnbKmn

OTUCTOYHUKA, CaMo

cTosTenbHONpuobp

eTaTb U CUCTeEMaTKn

3UpoBaTb3HaHUS,

apryMeHTUpOBaHH

0 OTCTanMBaTbLCBOKO

TOYKY 3PEHUS.

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

MeToAamu couman npobenebl

bHO-TYMaHUTAPHbIX
ANCUMUMNIINH,MO3BON
AOLWMMY OCYLLIECTB
NATbpeLleHune

LIMPOKOro Kjacca ¢
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNEeTeHuuu
1 2 3 4 5 6
3afa4yHay4Ho-nccn
e[l0BaTeNbCKOro
MNPUKIagHOro
XapakTepa
YK-1: CnocobeH ocyLLecTBSATb MOUCK, KPUTUYECKUIA aHaN3 N CUHTE3 MHOPMaLUN, MPUMEHATL CUCTEMHbLINA Moaxon ANs
pelweHnsa NocTaBJIeHHbIX 3a4au
YK-1.5 OnpenensieT n oueHnBaeT NOCAeACTBMUS BO3MOXHbIX PELUEHW 3a8a4n
3HaTb: 3HaTb: - ®parmMeHTapHble HenonHble 3HaHUs | ChopMupoBaHHble, | ChopMMpoBaHHbIE KoHTpOsibHbIE
noruyeckue 3HaHUA HO coepxxalime cuctemaTumyeckune | paboThl,
hopMbl oTAesNbHble 3HaHUA nabopaTopHble
mnpouenypbl, CNoc npobenbl 3HaHUA paboThl, TECTHI,
obcTBylOWMEpedn pedepaTsl.
eKcum rno rnosoay
cobcTBEHHOM
NMbICTNTENbHON
neAaTeNbHOCTI.
YMeTb: YMeTb: - a |[YacTuyHble yMeHUs | HenonHble ymMeHna |[YMeHus nosHble, CchopMupoBaHHbIe
PrymMeHTUpOBaHHO JonyckawTcs yMeHus
hopMupoBaTb HebonbLne
cobcTBEHHOE owmnbKn
cy>xaeHuen
OLEHKY
VH{opMaLunu.
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
Bnapetsb: - BlageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
HaBblKamMu ornpege |HaBblkaMu HaBbIKOB npUMeHeHnn npuMeHeHne
NEHUANPaKTNYECKN HaBbIKOB HaBbIKOB
X NoCneacTBUAN3N jonyckatTcs
0XKEHHOro npobensl
peweHnsa 3agavun

7.3. Tunosble KOHTPOJibHbIE 3aAadHUA U UHbIE MaTepuanbl, HeobXxoauMbie 417 OUEHKHU
3HaHUN, ymel-mﬁ, HaBbIKOB U (MN1M) oNnbiTa AEATENIbHOCTHU, XapakKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn 06pa303aTean0|7| nporpamMmmbli

3auyeT-)opMa MPOBEPKN 3HAHUN, YMEHWUN W HaBbLIKOB, MpuobpeTeHHbIX oby4awlmmMncsa B
npowecce yCBoeHus y4yebHOro matepmana neKLMOHHbIX, MPaKTUYECKNX U CEMUHAPCKUX 3aHATUN NO

OUCLUMJINHE.

Bonpocsl K 3a4eTy no CbVIBVIKe Ana npoeegeHun I'IpOME)KVTO‘-IHOI?I aTrectTauvm.

lcemecTp

1. MpegmeT pusnkn. MeToabl PU3NYECKOro NCCe0BaHUA: ONbIT, rUMNOTe3a, SKCMNEPUMEHT,
Teopus. Posiib U3MKK B Pa3BUTUN TEXHUKN N €€ CBA3b C APYrMMN HayKkaMn. dusnyeckne Moaenn u
X ponb. Posib hn3nkun B BbiCcLLEM NpodeccnoHarbHOM obpa3oBaHUN.

2.dnsnyeckme OCHOBbI MexaHUKKU. MexaHuKa n eé pa3genbl. Knaccmyeckasa n KBaHTOBas
MexaHuKa. HepenaTMBUCTCKAA U pPenATUBUCTCKAA Kihaccuyeckas MexaHuka. MexaHu4veckoe
nBuxeHne. OCHOBHble dpusndeckme mopenun: 4Hactumua (MaTepmaanaﬂ TO4YKa), cucTtemMa 4acTuu,
abconoTHO TBépﬂ,OG Teno, cnaowHasa cpega. lNoHATUE COCTOAHUSA B KJTAaCCNYECKON MexXaHunKe wu
nPMHUWM OTHOCUTEJIbHOCTW B MeXaHUKe.

3. Cnctema oTc4éTa. CKansipHble W BEKTOPHble (u3nyeckme BennYnMHbl. OCHOBHbIE
KUHEMaTNYeCcKme XapakTepUCTUKN MaTeprnasibHON TOYKN: paanyC-BeKTOpP U ero npoekumnum no ocam
KOOpAWHAaT, BEKTOp nepemelweHuns, Tpaektopmnsa. CKOPOCTb N YCKOPEHME N UX MPOEKLUUN NO 0CAM
KoopAuHaT.
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4. NMocTynaTenbHOEe 1 BpallaTesbHOE ABMXKEHUS. TBEpAOE TENO KakK CUMCTeEMa YacTul,.
AbcontoTHO TBEpaoe Teso. BpalwaTensHoe ABMXXEHWE TOYKWU (YacTuubl) U abCconoTHO TBEPAOro
Tena BOKPYr HEMOABUXXHOW OCU. YrnoBas CKOPOCTb U YrjoBoe yCKopeHue (cpefHsaa u MrHOBeHHas
nX 3Ha4YeHus). CBA3b JIMHENHbIX U YI10BbIX NapaMeTpoOB.

5. CKOpOCTb N yCKOpeHune H4acCtuubl npn KpI/IBOJ'IVIHeI7IHOM OBVXXEHUWN Ha NpuMepe ABUXeEHNA
HacCTuubl MO OKPYXHOCTKU C MOCTOSHHOM MO MOLYJIIO CKOPOCTbIO. LleHTpocTpemuntensHoe
(HopMaanoe) M TaHreHumasbHoOe CoOCTaBAdAloLL e NOJIHOIO YCKOpeHUsa. KpnBnsHa TpaeKTopuun.

6. [MHaMuKa MaTepuasbHOM TO4YKW. Macca, UMMyNbC (KOJMYECTBO ABMXXEHMUS), cuna.
OCHOBHble 3aKOHbl AMHAMUKKN (3aKOHbl HbloTOHA). BTopoi 3akoH HbloTOHa B AnddepeHLnanbHON
¢opmMe. YpaBHEHUS ABMKEHMS. LIeHTp MacC MeXaHU4YeCKOM CUCTEMbI U 3aKOH €ro OBVXEHUS.

7. Cunbl ynpyroctn n ynpyrue gedopmaumm n HanpsxeHus B TBEpAOM Tene. 3akoH Nyka
ONA NPYXUHbI N cTep)XHA. Moaynb KOHra.

8. 3akoH TykKa QOJ8 aHWU30TPOMHbLIX MaTepuanoB. TeH30p HaMpsXXeHUn ©n TeH30p
necdopmaunn.

9. MnacTunyeckne nedopmauunn. ONCNOKaLUNOHHbBIA MeXaHWU3M MAAaCTUYECKOro Te4YeHus.

10. MpoyHOCTb MaTepunanoB. dusnyeckne KOHUEMNUUU MPOYHOCTU U PU3nYeckne OCHOBbI
TexXHOJIOrn4ecKnx I'IpI/IéMOB BO34ENCTBMUSA Ha MPOYHOCTHbIE CBONCTBa MaTepunanos.

11. 3amMkHyTaa cuctema Tes. BHyTpeHHMe ” BHewHue cunabl. KoHCepBaTUBHblIE U
HEKOHCepBaTUBHbIE CUJIbl. 3aKOH COXPaHEHUS MMNYJibCa U €ro NpuMeHeHne K abCoNtoTHO ynpyromy
M Heynpyromy ynapy MaTepuasibHbIX LLAPOB.

12. PaboTa nepeMeHHON CUJIbl U MOLLHOCTb. Heprusa. KuHeTnyeckasa asHeprus MmatepuanbHom
TOYKM ” TBEpAoro Tena. [pocTble MexaHU3Mbl U UX Ha3HavyeHue. KoadhpuuMeHT Mnose3Horo
OencTBMUSA MexaHu3Ma.

13. PaboTta B none cunbl TsxecTu. [lMoTeHuUManbHas aHeprmna mn eé CBf3b C CUJION,
,D,eIZCTBy}OLLI,eI‘/‘I Ha MaTepuasbHyl TO4Ky. MoNHaa MexaHu4eckas dHeprus CUCTeMbl U 3aKOH eé
COXpaHeHNA B 3aMKHYTbIX CUCTeMax.

14. BpawaTenbHOe ABMXXeHMe TBEpAOro Tena. MoMeHT CW/bl N BpawaTeNbHbIA MOMEHT.
KnHeTnyeckas sHeprusa spalsatolierocs TBEpaoro tesa. MOMeHT nHepumn MmaTepurasbHON YacTuLbl
n TBEpAOoro Tena. Teopema lNonreHca-LTenHepa.

15. PaboTa, coBepliaeMasn npu BpalieHun TBépaoro Tena. OCHOBHOE ypaBHEHME AWHAMUKUN
BpallaTeNbHOro ABMXXEeHUs TBEPAOro Tesna. MOMEHT uMMMy/nbCa M 3aKOH COXpPaHeHWs MOMeHTa
MMMYyJibCa B 3aMKHYTbIX CUCTEMAX.

16. MonekynsipHas u3smka n TepMmoanHaMmmka. CtaTuctTnyeckas pusmnka n TepmMoanHammKa.
OCHOBHble MOJIOXKEHUS MOJIEKYNAPHO-KMHETUYECKO Teopun ras3oB. TepMoAMHAMUYECKUN W
CTAaTUCTUYECKUI MeToAbl. TPpM Havyasa TepMOANHAMUKMN.

17. OCHOBHOE YypaBHEHME MOJIEKYJIAPHO-KUHETUYECKON Teopun unaeasbHOro rasa gnsg
nasneHus. KuHetTn4yeckme asneHus. 3aKoHbl ANGPEY3nnN, BHYTPEHHENO TPEHNS N TEMNJI0NPOBOAHOCTM
(onbITHbIe 3aKoHbl). Anddy3na B rasax. Koaddunumentol anddysnn, TengaonpoBOAHOCTU W
BA3KOCTU. TeMnepaTyponpoOBOAHOCTb.

18. BHyTpeHHAa 3Heprua cuctemol. TensoobmeH. PaboTa n KonnyecTso TennoThbl. MNepeoe
Ha4Yano TepMoAnHaMuku. PaboTa, coBepllaeMas TepMOANHAMNYECKON CUCTEMON NMPU N3MEHEHUNAX
eé obbema.

19. CteneHn cBobogbl Monekyn rasa. 3akoH (Teopema) bonbumaHa. BHYTpeHHAS aHeprus
naoeanbHOro rasa. TernjioéMKOCTb. 3aBUCMMOCTb TEMJNOEMKOCTU MOeasibHOro rasa OT CTeneHu
ceoboabl MoOMEeKyn M OT  BWAa npouecca Ternsionepepavnm (n3oxopHoro, um3obapHoro,
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n3oTepmMmmyeckoro, agnabatHoro). YpaBHeHne Marepa.

20. lMepBblN 3aKOH (MepBOe Ha4daNlo) TepMOAMHAMUKMK (3aKOH COXpPaHEHWUS 3SHEpPrun B
TensoBbIX npoueccax). NMpuMeHeHNe NepBOro Ha4vajla TEPMOAMHAMUKM K M30MpoLEeccaM B rasax.
ApgnabaTtuyeckunin npouecc. YpaBHeHume lNMyaccoHa. MoanTponHbIA npouecc.

21. ObpaTumble M HeobpaTuMbie npouLecchl. BTopoe Hayaso TepMOOMHAMUKU U €ro
CTaTUCTU4YeCcKoe TOoJIKoBaHMe. HeobpaTMOCTb TenJoBbIX NMpoueccoB. Mpeobpa3oBaHne s3Heprun B
TensoBbix ABuratensx. MpuHuun paboTbl TENNOBbLIX ABMraTeneil U XonoAufbHbIX MalunH. LUnkn
KapHo 1 ero KoaduLUMeHT rnosie3Horo AencTeus.

22. TepmoamHaMmu4eckme QYHKLUUN COCTOAHUA. TepMoguMHaMUYecKue noTeHumnanbl -
BHYTPEHHSAS 3Heprus, ceobofHas sHeprmua FenbMrosibua (M30TEPMUYECKUIA MOTEHLMAN), SHTaNbLNNS
(Tennocopep>xaHne nnm TennoBas GyHKUMA), TEPMOANHAMUNYECKUA noTeHuuan Fnbbca (aHeprus
F'mbbca ) n cBA3bIBaOLME NX OCHOBHbIE COOTHOLLEHUS.

23. HeobpaTnMoCTb TEnJ0BbIX MPOLECCOB. TepMognHaMnyeckasa BEPOATHOCTb U IHTpONMS.
HepaseHcTBO Knay3myca. TpeTbe Havasno TepMOAMHaMUKKN (TeopeMa HepHcTa) U cneacTemsa n3
Hero. [NoHATne 0 AMHaMM4eCcKoM xaoce.

24. KoHOeHCnMpoBaHHOE COCTOSIHME BellecTBa. XnMakoctu. TBépaoe CoCTosAAHME BellecTBa.
Onddysna B XNOKOCTAX N B TBEPAbIX Tenax.

25. BA3KOCTb. Ba3kasa uakocTb. CTauMOHapHOE TeYeHne BA3KOW XNAKOCTU. KoadhhpuumeHTt
BA3KOCTU XXNAKOCTEN. HopManbHas n aHoMasibHasa BA3KOCTMU.

26. [OMOreHHble W TreTeporeHHble CUCTEMbl, KOMMOHEHTbl CUCTeMbl. [eTeporeHHoe
paBHoBecne ¢a3. Auarpamma (a30BOro paBHOBecUs (OmarpamMma COCTOSIHUA BellecTBa). T-X
OnarpaMmmbl COCTOAHNA OBOMHbIX cucTeM. KonimyecTBeHHOE COOTHOLWEeHWe (a3 1 NpaBuio pblyara.

27. SlBreHMe MOBEPXHOCTHOro HaTs»XeHusa. KoadhduumeHT MNoBEepXHOCTHONO HaTsXXeHUus.
rmopodpunnbHble 1 rMApogobHbie NOBEPXHOCTU. YC/I0BME paBHOBecUa Mexxay dasamnm (MpuHUUM
HauMeHbLUen 3Heprun). NMoBepxHOCTHO-aKTUBHbIE BewecTBa (MAB) n ux npumeHeHue.

28. KaI'II/IJ'IJ'IﬂprIe aBneHns. CMadmBaHMe M HecMaduBaHue. [aBseHue nog I/I3OFHyTOI7I
MOBEPXHOCTbIO XNOKOCTN. d)opMyna JNlannaca gnsa cun AonoJsIHUTENbHOro AaBJ/ieHns.

29.21eKTpnU4eCcTBO WU MarHeTusM. IDNeKTpUYeckmn 3apsd. 3akKoH  COXpaHeHus
3NeKTPUYecKoro 3apsga. 3akoH B3aMMOAENCTBUA TOYe4HbIX 3apafoB (3akoH KysoHa). EgnHunua
3apsga. lNone 1 BeLecTBo - Be 0CHOBHble (DOPMbI CYLLLECTBOBAHUA MaTepun. I1eKTpuyeckoe rnone.
Hanps>X&HHOCTb aneKTpu4eckoro nosda. Cynepno3mumnsa anekTpoctaTu4eckux nonen. Npacdunyeckoe
n3obparkeHune afieKTpM4ecKmnx nosen.

30. MOTOK BekTOpa HaMNMpPsXEHHOCTU 3JIeKTpMYeckoro nons. Teopema OCTporpanckoro-
Faycca NS 3N1eKTpPOoCTaTUYeCKoro nons B BakyyMme. PaboTa cun 31eKTpoCTaTUYeCKOro nosns no
nepemelleHnto 3apaga. lNoTeHuman nonda. CBA3b MexXAy HaNPAXEHHOCTbIO WM MNOTEHLMaIoM.
Unpkynaumsa BekTopa Hanps>XEHHOCTU 3/1eKTPOCTAaTUYECKOro roas. DKBUMNOTEHUMaSIbHble
MOBEPXHOCTMU.

31. dnekTpuyeckoe rnosie B BellecTBe. CBOBOAHbIE N CBSA3aHHbIE 3apsdbl. DJIEKTPUYECKUNA
annonb. Tunbl AWUNEKTPUKOB W BUAbI MOASPU3ALMN OMINEKTPUKOB. BeKTop 3anekTpmyeckoro
cMelleHuns.

32. npOBO)J,HI/IKI/I B 3/1eKTpn4eCKoM rione. Pacnpe,u,eneHme 3apAaAnooB B MNpoBOOHUMKaX.
3ﬂeKTpOCTaTVI‘-IECKaﬂ 3alnTa. al'leKTpOéMKOCTb ye,D,I/IHéHHOFO n Heye,EI,I/IHéHHOFO NMPOBOAHUKa
(cnctemsbl I'IpOBO,D,HVIKOB). KoHpeHcaTopbl. 3Heprv|ﬂ 3ap9|)KéHHOFO NMnPpoBOAHUNKa, KOHOEHCaTOpPa n
CNCTEMDbI 3apﬂ)KéHHbIX HYacTuny. 3Hepr|/|ﬂ 3J1EKTPOCTATUNYECKOIo rnoas.

33. 3nekTpoAMHaMuKa M eé 3agayvun. MpuHLUN OTHOCUTENLHOCTU B 3JIEKTPOAMHAMUKE
MOCTOSAHHLIN  3NeKTpuyeckun ToK. Cmna W NAOTHOCTb TOKa. Pa3HOCTb NOTeHuwuanos,
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anekTpoaBmxkywasa cuna (3L0C). 2nekTpudeckoe HanpsxkeHue. T[pasuna Kupxroda Aans
3/1IeKTPUNYECKUX Lienen NoCTOAHHOIo ToKa 1 NpuMepbl UX MPUMEHEHUS.

34. 3akoHbl OMa u Ixoynsa - JleHua. OndpdepeHumnanbHaga popma 3akoHoB OMa u I>xoyns-
JleHua. 3akoH OMa pnsg HeoOHOPOAHOro y4acTka uenwu. lNpupoda 3/1eKTPUYECKOro TOKa B B
MeTalslax, XULOKOCTAX U rasax. 3akoH OMa A/ 3/1eKTPOJSINTOB. DJIEKTPOJSIN3 U OCHOBHbIE 3aKOHbI
2NeKTponmn3a (3akoHbl Papanes).

Bonpochbl K 3k3aMeHy no (pusuKe OssA NpoBeneHUs NPOMeXXyTOYHOW aTTecTauuum.

JK3aMeH MO)XXeT MpoBOAUTLCSA B hopMe yCTHOro onpoca no bunetam (Bonpocam) nan 6es
buneToB, C NpeaBapuTesibHOW NOAr0TOBKOWN UK 6e3 NoAroToBkM, Mo yCMOTPEHUIO NpenodaBaTens.
JK3aMeHaTop BMpaBe 3adaBaTb BOMPOChHI CBepX 6OuneTa, a TakXe, MNOMUMO TeopeTUYeCKUX
BOMPOCOB, AlaBaTb 3a4a4uM No NporpamMMe AaHHOro Kypca.

JK3aMeHaluMoHHble 6uneTbl (BOMPOCHI) yTBep)XAalTCA Ha 3acedaHun Kadenpbl u
MOAMMUCbIBAOTCS 3aBedylowunM Kadenpon. B buneTe [osKHO cooepxaTbCa He 6Gonee Tpex
BOMPOCOB. KOMMMEKT 3K3aMeHaUWOHHbIX OUNeToB MO AUCUUMMHE O0JIKEH coaep»xaTb25—30
buneTos.

2 ceMecTp

1. ONeKTpnYecTBO N MarHeTn3sM. MarHMToCcTaTuKa B BakyyMe 1 €€ 3aa4vn. OTHOCUTENbHbIN
XapakTep 3NeKTPUYEeCKOro M MarHUTHOro nosen. MarHUTHoe B3auMMOLeNCTBME TOKOB. BekTop
MarHUTHOM MHAYKUUW. MarHUTHOE MoJsie ToKa Kak PensiTUBUCTCKUIA 3ppeKkT. MarHNTHbIA MOMEHT
KOHTYpa C TOKOM W ero BpallaTesibHbliA MOMEHT.

2. 3aKoH Bbuo-CaBapa-Jlannaca n ero npuMeHeHune K pacyéTy MarHUTHbIX MoJsielt NMpPsiMoro
NPOBOAHMKA M KPYroBOro KOHTypa C TOKOM. LIMpkynaumsi BeKTopa UHAYKLUMW MarHUTHOro Moss.
BrxpeBon xapakTep MarHUTHOro Noss. 3aKOH MOJIHOrO TOKa A1 MarHUTHOrO NMoJA B BaKyyMe.

3. MarHmtHoe noJfsie [OJIMHHOro coneHomnpa. [lpyMeHeHMe coneHomga B pPas3INYHbIX
MexaHn3Max 1N yCTPOMCTBaxX aBToMaTm3aumn. [lencTBne MarHUTHOIO MOJIS Ha 3J1IEMEHT TOKa. 3aKOoH
Amnepa. Bsanmogencrteme napasnnesbHbiX MPOBOAHMKOB C TOKaMW.

4. [lencTBME MarHNTHOMO NONA Ha ABVXXYLLMACA 3apag. Cuna JlopeHua. 9ddekT Xonna v ero
TexHN4YecKoe rnpumeHeHune. MNMpuHUMn 4encTBmMsa aTYNKOB Xosina.

5. KOHTYyp C TOKOM B MarHUTHOM none. BpauwaTenbHbii MOMEHT KOHTypa BO BHELUHEM
MarHUTHOM noJsie. MarHUTHLIA NOTOK. Teopema OcTporpaackoro-faycca O/ MarHUTHOro rons.
PaboTa nepemelleHNs MPOBOAHNKA N KOHTYpPa C TOKOM B MarHUTHOM rone.

6. fBNneHmne s3neKTpoMarHUTHOM nHAyKumm (onbiTol ®apages). 3akoHbl Papages n JleHua.
O6beNHEHHbI (0CHOBHOWN) 3aKOH 3/1IeKTPOMarHUTHON MHOYKLUWN. BuxpeBoe aneKTpuyeckoe rose.

7. dBNeHMe camMOUHAOYKUUM U B3aMMHOWN WMHAOYKUUW. WHAYKTUBHOCTb KOHTYpa, eauHula
NHOYKTUBHOCTMW.

8. 3Hepr|/|ﬂ MarHuTHoro nona. O6bEMHaA NJAOTHOCTb SHeprmm ™MarHMTHOro nong.
MpumeHeHne daBNeHUA 3}'IeKTpOMaI‘HI/ITHOI2 MHOYKUMM B TMPOMbIWLNIEHHOCTN WU B TEeXHUKe.
BO3HMKHOBEHME WHAOYKUMOHHOIO TOKa BO BpallalouweMcs KOHType U ero rnpakTuyeckoe
npmnMmeHeHme.

9. Knaccuopurkauma MarHeTUKOB. 3aKOH MOJIHOrO TOKa AJ19 MAarHUTHOMO MNoJiIS B BellecTBe.
BekTop HanpsaXXEHHOCTU MAarHUTHOIO MOJIA N €ro UMpKynsaumns. YCIo0BMSa Ha rpaHuue pa3gena aByx
cpea.

10. OcHoBbI Teopun Makceensia ons 31eKTPOMAarHUTHOro NnoJsid. TOKM cMelleHns. YpaBHeHUs
MakcBenna B wWHTerpasbHon U B AuddepeHumanoHon dopmMax. MaTepuanbHble ypaBHeEHUS.
::.'Q‘- 3=
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MpPUHLWM OTHOCUTENIbHOCTU B 3/1IEKTPOONHAMUKeE.

11.KonebaHusa u BosiHbI. FTapMoHMnYyeckue KonebaHus (MexaHn4eckme N 3NeKTPoOMarHUTHbIE)
N UX XapakTepuctumku. OudpcdepeHumanbHOe ypaBHEHUME TrapMOHUYECKUX  KonebaHwun.
FapMOHNYECKNA N aHFaPMOHUYECKUIA OCLIMNNAATOPbI.

12. TIpy>XWHHbIN, MaTeMaTUYeCKUA U (PU3NYECKNn MaaTHUKKU. JduddepeHumnansHoe
ypaBHeHue konebaHuin. MNpueeneHHasa AanHa PU3MYECKOro MasiTHMKa. KonebaTenbHbll KOHTYP.
DHeprmna MexaHN4eCcKnx n 3a1eKTPoMarHUTHbIX FAPMOHNYECKNX KonebaHun.

13. CnoxeHne rapMoHNYeCcKUX KonebaHnm oaHOro HanpasBJ/IEHUA N OONHAKOBOW YaCTOThI.
BekTopHble anarpamMmbl. Clo)XeHne rapMoHUYecknx KonebaHnm ogHOro HarnpaeaeHus ¢ 6,nM3KnmMu
yacToTaMu. bueHuns. Cno)xeHne B3aMMHO-NEPNEHANKYNAPHbLIX FAPMOHNYECKNX KonebaHuin. durypsol
Jlnccaxy.

14. OndpdepeHunanbHoe ypaBHEHME 3aTyXaloWMX MexXaHUYEeCKUX U 3N1eKTPOMarHUTHbIX
KosnebaHnm n ero pewweHmne. JlorapudMmn4ecknin LEKPEMEHT 3aTyxaHusa. Anepmoan4eckuin npouecc.
KpuTnyeckoe ConpoTUBAEHME KOHTYpA.

15. AnddepeHumnanbHoe ypaBHEHWE BbIHYXOEHHbIX MEeXaHUYeCKUX WU 31eKTPOMarHUTHbIX
konebaHWn 1 ero peweHne. AMAANTYAaA 1 ha3a BbIHYXXAEHHbIX KonebaHuii. Pe3oHaHC.

16. KuHemaTumKa BOJIHOBbIX MpoueccoB. MexaHn3Mm obpa3oBaHUs BOJSIH B YMNpyron cpege.
BonHoBas NMoBepxXHOCTb U PPOHT BOJIHLI. MpuHUWN lMNonreHca. NMpoaosibHble N NonepeYHblie BOJIHbI.
YpaBHeHMe BeryLuen BoHbl U BOJIHOBOE (AnddepeHumanbHoe) ypaBHEHNE MEXAHNYECKUX BOJIH.

17. DNeKTpOMarHUTHbIE BOJIHbI. OnddepeHumnansHoe (BoNHOBOE) ypaBHeHue
3/IeKTPOMAarHNUTHOW BOJIHbl. OCHOBHbIE CBONCTBA 3JIEKTPOMArHMUTHbIX BOJIH. MOHOXpoOMaTM4ecKas
BOJIHA.

18. 3JHeprua >sNeKTPOMArHUTHbIX BOAH. [MOTOK 3Heprun. BekTop YmoBa-lNMonHTUHra.
MaTepnanbHOCTb 3/IeKTPOMarHUTHOro nonag. lNpnuMmeHeHne 371IeKTPOMarHUTHbLIX BOJIH B TEXHUKE Y
CBA3MU.

19. MNpegmeT onTukK. LLIkana 3neKTpoMarHUTHbLIX BOJIH. WHTepdepeHLUnsa CBETOBbIX BOJIH.
KorepeHTHOCTb 1 MOHOXPOMATUYHOCTb CBETOBLIX BOJIH. YCcuaeHne n ocnabrneHme MHTEHCUBHOCTU
CBETOBbIX BOJIH. Bpema n nnvHa KorepeHTHoCTw.

20. MeToabl HabnoaeHns MHTepdepeHUNUn CBETOBbIX BOJIH. PacyéT mHTepdhepeHUMNoHHON
KapTWUHbI OT OBYX KOrepeHTHbIX UCTOYHUKOB A onbiTa KOHra. OnTmnyeckas pa3HOCTb Xo4a BOJIH
(cBeTOBbIX Iy4en) u pasHoCTb ¢as.

21. WHTepdepeHums cBeTa B TOHKMX MJEHKax (MOJoCbl PaBHOro HakJ/oOHa). YcnoBus
ycuneHus n ocnabneHns MHTEHCMBHOCTW CBETOBbLIX BOJIH B TOHKMX NJIEHKaX. MpocBeT/ieHne oNTuKM,
npakTU4eckoe npuMeHeHne nHTepdepeHLnmn ceeTa.

22. "HTepdepeHumsa B NAEHKAX NepeEMEHHON TONLWMHbLI (MON0CkI paBHOM TONAWMHLI). Konbua
HbloTOHa.

23. NHTepdepeHUNOHHbIe onTuyeckmne npubopbl 1 BonHOBOAbLI. . NIHTepdepoMeTpbl N NX
NMPUMeHeHNe B TEXHUKE M B Hay4YHbIX UCCefoBaHMAX. OnTuyeckaa rosorpadumsa n obnactm eé
MPUMEHEeHMS.

24. Nndpakumsa cBeToBbIX BOSIH. MpuHUMn MNonreHca v npuHumn MNonreHca-®peHens. Meton
30H OpeHensa. [lpAMOAVMHENHOCTb pacnpocTpaHeHus cBeTa B Teopun PpeHensa. Audpakums
dpeHens Ha Kpyraom oOTBepcTMM W  Aucke. Paspewatowias CrnocobHOCTb CMNeKTpasibHbIX U
onTuyeckux npmnbopos, obycnosneHHasa andpakumen ceeTa.

25. PerynapHas wu HeperynspHasa nNpoCcTpaHCTBeHHas pewéTka. [HAdudpakuma Ha
MPOCTPaHCTBEHHOWN pelwéTke. Andpakuma peHTreHOBCKUX iyyen B Kpuctannax. ®opmyna Bynbda -
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Bparros. JudppakToMeTpus n eé NnpuMeHeHmne.

26. EcTecTBeHHbIN cBeT. Llyr BosiHbI. [ToN19pr30BaHHbIN CBET 1 €ro nosiydeHune. Mondpunsauyms
cBeTa Npu oTpaxeHuu. 3akoH bptlocTepa. dBneHne ABOVMHOIO Jiy4yenpesoMsieHnsa n ero gpusndeckas
npupopa. NMonapmsauma ceeTa Npu ABOMHOM NyYenpesioMaeHUN.

27. NccnepoBaHne Nonsipn3oBaHHOro cBeTa. 3akoH Mantoca. MonsipnsaumoHHble Nprubopbl 1
X NpuMeHeHwe. Monsponabl U NONSPU3aLMOHHbIE NPU3MbI.

28. OCHOBHbIE MOJIOXKEHUNSA KBAHTOBOW (hu3nkun. Tennosoe nsnyyeHne. ABCONOTHO YEpHOoe
Teno. YHuBepcasbHasa pyHKUMa Knpxroda. Knaccnyeckne 3akoHbl CtedaHa-bonbumaHa v BuHa,
tdopmyna Panes-I>XnHca.

29. BHewHnn ¢oTtoaddekT 1 ero 3akoHbl. POTOHbLI. DHEPIrUA N NMNYSbC POTOHA. YpaBHEHME
SNHWTENHa ANg BHewHero goTtoaddekTa. Jlazepbl U UX MPUMEHEHNE.

30. TwunoTtesa Jlym pe-bponnsa un onbiTHble 060CHOBaHMA KOPMNYCKYASPHO-BOJIHOBOIO
Ayanu3imMa CBOWCTB MukpodacTuu. dopmyna pge-bponna. TllpuHUMn  HeonpefenéHHOCTU
(cooTHoweHua HeonpenenéHHocTen [enseHbepra) Kak MposB/EHME KOPMYCKYASPHO-BOIHOBOIO
AyanuimMa CBOWCTB MaTepuun. BonHoBas QyHKUMSA M €& CTaTUCTUYeCKUA CMbIca. [puHUMn
Cynepno3nLnm BOSHOBbLIX DYHKLWNA. ..

31.AToMHaa n agepHasa Gu3MkKa. 3apsan, pa3Mep M Macca aToOMHoOro sazpa. Maccosoe wu
3apsaposoe 4yncna. Coctas aapa. [ledeKT Macchl U 3Heprusa ceasn aaep. Npupoda aaepHbIX CUI.

32. JIlOMMHeCUeHUMsa N ero OCHOBHble XapaKTepUCTUKW. Buabl noMUHecueHunn.
doTonommnHecueHum4. NMpasmnno CTokca. PEHTFreHOBCKUE Ny4U N NX NPUMEHEHME.

33. MNMoHATNEe O AAEepPHOW 3dHepreTmkKe MU O ynpaBAsAeMbiX TEPMOSALAEPHbLIX peakuunsax, Kak
WCTOYHMKE aNlbTepHaTMBHOro cnocoba nonyy4yeHns 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 npencrtasnsdetr cobom  oAuvH M3 BWUOOB  CaMOCTOSATeJIbHON
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
amTepaTypbl, YMeHne obobuaTb, CMCTEMaTU3NPOBATb M OLEHMBATb MPAKTUYECKUA N HayuYHbIN
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;
[
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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

41/49



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

1.lemmnayeHko, B.N. ®usunka: y4ebHuk / B.. flemmayeHko,
N.B. DemnpgyeHko. — 6-e n3g., nepepab. n gon. — MockBsa:
NMHO®PA-M, 2022. — 581 c. - URL:
https://znanium.com/catalog/product/1858485

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

2. XaBpyHsiK, B.I'. Kypc dumsukm : yuebHuk / B.I'. XaBpyHsK ;
Poccnncknm skoHoMmnyeckunm yHmsepcmTeT um. I.B.
MnexaHoBa. - Mocksa : UH®PA-M, 2021. - 400 c. - (Bbicluee
obpasoBaHue- bakanaepuaT). - 36C 3HaHUYyM

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

3.KpaByeHko, H. 0. ®nsuka : y4ebHNK N NpakTUKyM Ans
By30B / H. KO. KpaB4yeHko. — MockBa : UsgaTenbcTtBo OpanT,
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.
lMaBnosa. — Mockea : 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.: Aawkos n K, 2021 - 136 c. - 3bC
«Znanium.com»

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

5.Hukepos, B.A. ®usnka. CoBpeMeHHbIN KypC [DNeKTPOHHbIN
pecypcl: y4ebHuk / B.A. Hukepos. - M.: Jawkos un 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)

OOwu e BONPOCHI OpraHu3auuyu U3yYeHUA OUCLMUMJIMNHBIHA U3yYeHMe AUCUUMIMHBLI corflacHo y4ebHOMY nnaHy Ha o4Hon cdopme 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 paboThl (344aca);Ha U3yyYeHne ANCUNMAMHBLI N0 y4ebHOMY nMnaHy Ha 3ao4Hoin opme obyyeHusa otsoguTcsa 180
4acoB, U3 HMUX 34 ayAMTOpPHbIX Yaca, 133 vyaca gnsa CPC. AyanTopHble Yackl noapasfenatoTcsa Ha nekuun (104acos), npakTuyeckme paboTsl (104acos)
n nabopaTtopHble paboTbl (144aca).Ha U3yvyeHne AUCLUUMNINHBI COrfacHo y4ebHOoMY niaHy Ha O4HO-3a04HON hopMe obyyeHus oTsoamTcsa 180 yYacos,
N3 HMX 42 ayanTopHbiX Yaca, 101.75 yaca gnga CPC. AyanTopHble Yacbl Mogpa3fensaiTcsa Ha nekuun (144aca), npaktTuyeckue pabotsl (144aca) m
nabopaTtopHble paboThl (144aca).

N3yyeHne Kypca TpebyeT noceleHus Nnekuuin, akTUBHOWM paboTbl Ha MNpPaKTUYECKUX 3aHATUSX, BbINOJHEHUS BCexX Y4ebHbIX 3agaHui
npenogaBaTens, 03HAKOMJIEHMUSA C OCHOBHOW W OOMOJIHUTENbHON nuTepaTypon, CPC. Bo BpeMsA Nekumn CTyAeHT A0JIKEH BECTU KPaTKUN KOHCMNEKT.
PaboTa c KoHcnekToM nekuun npepnonaraet B pamMkax CPC npocMoTp KoHcnekTa (XkefnaTeslbHO B TOT »Ke AeHb nocsie 3aHaTun). Heobxoanmo
OTMEeTUTb MaTepuasibl KOHCMEKTa, KOTOPbIe Bbi3biBalOT 3aTPYAHEHUS ONS MOHUMaHUA. Mpn 3ToM 0byYaloWMNCa OO/KEH CTapaTbCA HAaWTU OTBET Ha
3aTpyOHUTENbHbIM BOMNPOC, MCMOJIb3ys PEKOMEeHAOBaHHYl nuTepaTypy. Eciam emy caMocToATeNnbHO He yhanocb pasobpaTbCad C MaTepuasnom,
HeobxoauMo chopMyIMPoBaTb BOMPOCHl 1 06paTUTbLCA K NpenodaBaTesto Ha KOHCYAbTauum nam bnmxanwen nekumn. Obyyatowemycs Heobxoanmo
perynspHo oTBOAUTb BpeMsA A5 NOBTOPEHUSA NMPOMAEHHOrO MaTepuana, NpoBepsasa CBOM 3HAHUS, YMEHUNA N HaBblKM MO KOHTPOJIbHLIM BOMpocam (B
npenenax spemerHun CPC).

MpaKkTnyeckne 3aHATUA COCTABAAIT Ba)XKHYH 4acTb NpPodecCMOoHaNbHON MOArOTOBKU CTyaAeHToB. OCHOBHAs Uesb NPoBEeOEHUNA MPaKTUYeCKnNX
(ceMmMHapCKMX) 3aHATUIA - POPMUPOBAHNE Y CTYAEHTOB aHAJIMTUYECKOr0, TBOPYECKOrO MbILLJIEHUS NMyTeM npuobpeTeHns NpakTUYeCKUX HaBbIKOB.
Cooep)xaHne npakTu4ecknx 3aHaTunm dukcupyetca B Pl B paspene 5.4. HacTosAwen nporpaMmbl. BakHom cocTasnstouwen nwobon dopMebl
MPaKTUYECKUX 3aHATUN ABASIOTCA ynpa)kHeHusa (3agaHus). OCHoBa ynpaXXHeHUs - npuMep, KoTopblin pa3bupaeTca ¢ Nno3numum Teopuun, pasBuTon B
nekumn. Kak npasBuso, OCHOBHOE BHUMaHMe ygaenseTcsa (popMUPOBAHUIO KOHKPETHbIX YMEHWN, HaBbIKOB, 4TO W onpefenset coiep>XaHue
OEeATENIbHOCTN CTYOEHTOB - pelleHune 3afad, rpaduyeckne paboTbl, YTOYHEHME KATEropuim M MOHATUA HayKK, SBASIOWNXCA MNPennocChiIKON
MPaBWJIbHOrO MbIWEHNA U pedn. MNMpakTnyeckme (CeMmHapCcKme) 3aHATUA BbIMOJHAKT cjeaylouwme 3agadn: CTUMYINPYIOT perynspHoe mnlydeHume
peKOMEeHAO0BaHHON NNTepaTypbl, @ TakKXe BHMMaTe/lbHOE OTHOLUEHME K JIEKUMOHHOMY KYPCY; 3aKpernasaloT 3HaHusA, MoayyYeHHble B rnpouecce
NeKkumoHHoro oby4eHns m camocTosdATenbHOW paboTbl Haph NuTepaTypon; pacwumpatoT obbemM npodeccMoHasibHO 3HAYUMbIX 3HAHWUW, YMEHUN,
HaBblKOB; MO3BOJIAIOT MNPOBEPUTL MNPABUILHOCTbL paHee MOoJIyYeHHbIX 3HaHWN, MNPUBMBAIOT HaBbIKM CAaMOCTOATENILHOIO MbILLAEHUS, YCTHOIO
BbICTynNeHus; crnocobcTBytoT cBob6oAHOMY OMNEPUPOBAHMIO TEPMUHOJIONMEN; MNPedoCTaBAAOT MNpenofdaBaTesnto BO3SMOXKHOCTb CUCTEMATUYECKMU
KOHTPOZIMPOBaTb YPOBEHb CaMOCTOATesIbHOM paboTbl CTyaeHTOB. [pyM MNOAroTOBKE K MPaKTUYECKUM 3aHATUAM HeobXxoaAumMo MPOCMOTPETb
KOHCMNEKTbI NEKUUNIA N METOONYECKUE YKa3aHUS, PEKOMEHO0BAHHYO NTepaTypy No AaHHOW TeMe; BbIMOJIHUTL AOMallHee 3a4aHne; NoAroTOBUTLCA K
OTBETY Ha KOHTPOJIbHbIE BONPOCHI. B caMoM Ha4ase NMpakTUYeCKOro 3aHATUS NpernodaBaTeNeM NPOBOANTCSA ONPOC CTYAEHTOB MO U3y4YaeMON TeEMe C
BbICTaB/IEHNEM OLEHOK. [anee nod pykKOBOACTBOM rMpenogaBaTens pelwatrTcs 3adaydnm No AaHHOW TeMme. B npouecce peweHus 3agaynm B
WHTEepPaKTMBHOM (hopMe NpoBOAMNTCA 06CyKAEHME BO3MOXHbLIX MyTeN peLueHns, AOCTOBEPHOCTUN MONYYEHHbIX Pe3yNbTaToB, OLLEHKN MPaBUJIbHOCTHN
pelweHmns. AKTUBHOCTb B 00CY>XAEHNN N afeKBATHOCTb CY>KAEHWNI OLLEHNBAETCS COOTBETCTBYOLWMM 6annomMm,.
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YrnybneHne n KOHKpeTusauma 3HaHUA NMPoOu3BOAUTCA Npu npoBeneHumn nabopaTopHbix paboT. OCHOBHLIM METOAOM MPOBEAEHNSA 3TUX 3aHATUN
ABNSIeTCA camocTosaTenbHaa paboTa CTyoeHTOB C WCMNosb3oBaHMeM JnabopaTopHoro obopyaoBaHWs, HarnasAHbix nocobun, Heobxogumon
TEXHNYECKOM OOKYMEHTaUuUnM N nntepaTypbl. Ka)kaoe 3aHATUE OCHalWAeTCA AMAAKTUYECKUMN MaTepuasaMu: nNnakaTamu, cxemamun. CogeprkaHue
nabopaTopHbIX 3aHATUI pukcnpyeTca B PN B pa3gene 5.5. HacToALEl NPOrpamMMsbl.

Mpu MoaroToBke K 3a4€Ty B [AOMOJIHEHME K WU3YYEHUID KOHCMeKTa Nnekumm u y4ebHbix mocobuin, HeobXoAMMO MOAb30BaTbCA y4ebHON
nTepaTypon, PEKOMEHAOBAHHOW B HacToAWwen nporpamme. MNpu NogroToBKe K 3a4eTy HYXXHO U3Y4YUTb TEOPUIO: onpepesieHns BCeEX MOHATUN U
3aKOHOB [0 COCTOSHMA MOHUMaHNA MaTepuasa, CaMOCTOATE/IbHO PEeLWNTb TUMOBLIE 3a4a4u MO Ka)Kaon Teme.

MpyM NOAroTOBKE K 3K3aMeHy B [AOMOJIHEHUE K W3YYEHUID KOHCMEKTOB JIeKLUWA, HeobXoAMMO MoJib30BaThCA Yy4ebHOW NuTepaTypou,
PEeKOMEHJ0BaHHOM K HacTosLen nporpaMmme. MNpu NOAroTOBKE K 3K3aMeHY HE0OX0AMMO N3Y4YNTb TEOPUIO: onpeaenieHns BCex NOHATUI 1 3aKOHOB A0
COCTOSIHUS MOHUMaHUA MaTepuana U CaMoCTOATENIbHO PellnTb MO HECKOJIbKY TUMOBbLIX 3aday U3 KaXaon Tembl. Mpu pelueHMn 3agay Bceraa
HeobXxoOAMMO yMeTb Ka4eCTBEHHO UHTEPNPEeTUPOBaTb UTOM pPeLLleHUs.

CamocTtosTenbHas pabota ctygaeHToB (CPC) mo gucumniamHe urpaeT Ba)KHYK posib B xode Bcero yydyebHoro npouecca. MaTepuansl un
MeToaunveckne pekomeHgauum gna obecnevyeHnsa CPC roToBaTCca npenofasaTesieM 1 BblAATCA CTYAEHTY npenogasaTtenem n bubnmotexkon.
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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

. DNeKTpoHHas bubnmoteyHas cuctema «IPRbooks» (http://www.iprbookshop.ru/)

. dnekTpoHHas bubnnoteyHasa cuctema «ZNANIUM.COM» (http://www.znanium.com).

. KoHcynbTaHT lMaoc - cnpaBoyHas npasoBas cuctema (http://consultant.ru)

. Hay4yHasa snekTpoHHas 6ubnunoTteka (H3B) (http://www.elibrary.ru)

. dnekTpoHHas bnbnnoteka AuccepTauunn (https://dvs.rsl.ru)

. KnbepJleHunka (http://cyberleninka.ru)

N[O~ IWIN|IF

. HaunoHanbHasa anekTpoHHasa bubnnoTteka (http://H36.pdh)

Ona oby4atowmxcsa obecneyeH gocTyn (yoaneHHbIM 4OCTYN) K CNefyowmm COBpeEMEHHbIM
npodeccnoHanbHbiM 6a3am gaHHbIX, MHHOPMALNOHHBIM CAPAaBOYHbIM U MONCKOBbLIM CUCTEMAM:

HasBaHue

1. KoHcynbTaHT Mai0C - cnpaBo4Hasa npasoBas cuctema (http://consultant.ru)

2. Hay4Has anekTpoHHasa bubnnoteka (HIB) (http://www.elibrary.ru)

3.9nekTpoHHaa bubanorteka Aucceptaumn (https://dvs.rsl.ru)

4. KnbepJleHuHka (http://cyberleninka.ru)

5. HaunoHanbHas anekTpoHHasa bubnnoTteka (bUp://H36.p(b
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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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