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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO

noarotoBku (cneumanbHocTn) 35.03.06 ArponH>xeHepus

CocTaBuTesnib pabouyer nporpamMMmsi:

CTapLwwuin npenogasaTesb MoanncaHo npocton 30
Kahenpsl, 21.06.2024
(BOJKHOCTD, y4yeHoe 3BaHue, cTerneHb) (noannce)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:

CutoxoBa Napen>kaH

BunkeHTbeBHa
(®.11.0.)

MaTeMaTukun, PU3NKM N CNCTEMHOI0 aHasin3a

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:
26.06.2024 MoanucaHo npocton 3l
26.06.2024

(nogonwnce)

CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

JNémunHa TaTbaHa VIBaHOBHa

(®.1.0.)

Katenpon
Mo HamnpaB/eHUIO NOATOTOBKN
(cneumanbHoOCTK)
26.06.2024 MoanucaHo npocton 3l Cuioxos Xa3peT PycnaHoBuMY
26.06.2024
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe noapa3fesieHns)
26.06.2024 MopnucaHo npocton 3N N. b. bepbepbaH
26.06.2024

(noonwnce)

(®.1.0.)

2/50



1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

OvcumnamHa «®u3mkKa» SABJASETCSA OOHOW W3 OCHOBHbIX (PYHAAMEHTasNbHbIX Y4ebHbIX AUCLUMANH.
OHa obecne4yMBaeT MOArOTOBKY K YCMELHOMY OCBOEHWID AUCLUMIMH eCTeCTBEHHOHAYYHOro U
NpogeccnoHaslbHOro LMWKJ/IOB, COCTaB/iIieT OCHOBY TEOPEeTUYECKOW MoAroToBKM 6GakanaBpoB B
o6acTn TexHonorm4yeckoro obopyanoBaHNs AN XpaHeHUs 1 nepepaboTKN CesibCKOX03ANCTBEHHOM
npoaykuuu, obecrneymBalollyld BO3MOXXHOCTb WCMOJSIb30BaHUSA  (PU3NYECKUX MPUHLIMMIOB B
KOHKPETHbIX 06/1aCTAX TEXHUKWN.

LUenamn ocsoeHns y‘-|e6H0|7| ANCUNNNNHBI «PU3NKa» ABNAIOTCSA:

co3aHMe OCHOB HeobxoAMMOoW TeopeTMYecKoW MNoAroTOBKM MO (U3NKe, MO3BONAIOLWMX B
HanbHelleM pelwaTb KOHKPETHble WHXEHEpPHble 3adaun, a Takxe rnpuobpeTeHne HaBbIKOB
NCMNOJIb30BaHMUS Pa3IMYHbIX METOANK (PU3NYECKUX N3MEPEHMUI N METOLOB (DU3NYECKOro aHaan3a K
PeLLUEHNI0O KOHKPETHbIX TEXHUYECKNX Npobnem.

[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 OKpPY>KaloLLen cpesbl;

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)

2. MecTo AUCUMNJIMHBI B CTPYKTYype Ol no HanpaBJ/IeHUIO NOLATOTOBKM.

OucumnanHa «®u3smka» BXoauT B 0043aTesIbHYI0 YacTb 6710Ka ANCUMMIVH NOAMOTOBKM
6akanaBpa Mo HaMpaBAEHNIO «ArPOUNHXXEHEPUSI».

Kypc «®u3mka» ABNAETCA COCTAaBHOM 4acTblo dyHAaMeHTalbHOW (PU3MKO-MaTeMaTUYeCKON
noAroToBku, Heobxoammon gnsa ycnewHom paboTbl MHXeHepa aboro npoduns.

OncunnnmHa «®Pusnka» UMeeT Jlorn4yeckme un coaepxaTeJZibHO-MeToANYECKNE CBA3N C
TakKUMU ONCUMMIMHaAMN KakK MaTeMaTukKa, UH(OpMaTUKa, XUMUA, IKOJIOrUA N ABNAETCA I'IepBOIZ
CTyNneHbIO n3ydyeHuns HEKOTOPbIX OGLLI,GI'IpOd)eCCVIOHaJ'IbeIX ONCUNNNNH: TennoTexHnka,
conpoTmBieHne MaTepnalJioB, 3JIEKTPOTEXHUKaA U 3NTEKTPOHUKa U AP.

B pe3sysbTaTe 0CBOEHUSA ONCLUUMJINHBI 6aKanaBp OOJDKEH:

3HaTb: OCHOBHble (U3NYECKNE SIBJIEHUA N OCHOBHbIE 3aKOHbl (PU3MKW; FPaHuLbl UX
NPUMEHNUMOCTN, MPUMEHEHME 3aKOHOB B BaXKHEWLWUX MPaKTUHEeCKUX MNPUNOXKEHUSAX; OCHOBHbIE
hunsnHeckne BesMHMHbI U PU3NYECKUE KOHCTaHTbl, UX OnpefesieHne, CMbIC/, CNoCcobbl 1 egnHMLbI
nx n3MmepeHns; PyHaaMeHTalibHble PU3NYeCcKMe OnbiThbl U UX POJIb B Pa3BUTUN HayKW; Ha3Ha4YeHne n
MPUHLMMbI AENCTBNA BaXKHeNLWnX hmnsnyeckmnx npnbopos.

YMeTb: YyKa3aTb, KakMe 3aKOHbl OMUCbIBAlOT OaHHOE fBAeHMe WM 3PPEKT; 3anucbiBaTb
ypaBHeHUs oas dusnyeckmnx BesmymH B cucteme CU; NCToNKOBbIBaTb CMbIC/T (PU3NYECKUX BEAUNYUH 1
noHaTui; pabotaTtb ¢ npubopamn n obopypnoBaHnem B COBpeEMeHHON dulmnyeckonm nabopatopun;
WHTEPNPEeTMPOBaTb pe3ynabTaTbl W AenaTb BbiBOAbI, WCMOAb30BaTb MeToAbl (U3NYECKOro
MOAENIMPOBaHNSA, MPUMEHATb MeTOoAbl PU3NKO-MAaTEMAaTUYECKOrO aHaIn3a K PeLUEHNI0 KOHKPETHbIX
€CTeCTBEHHOHAYYHbIX U TEXHUYECKNX Npobrem.

Bnapetb: HaBblkaMX WCMOJIb30BaHUSA OCHOBHbIX 00LledU3NYECKUX 3aKOHOB M MPUHLWMOB B
Ba>XHENLMX MNPaKTUYECKNX MPUIOXKEHNSAX; OCHOBHbIMM MeToAaMu (PU3NKO-MaTeMaTUYECKOro
aHanmM3a [N pelleHus eCcTeCTBEHHOHAy4YHbIX 3afjay; npveMaMy MpaBuJIbHOW 3SKCryaTauumn
OCHOBHbIX npubopoB 1 ob6opynoBaHus coBpeMeHHON du3ndeckon nabopaTopuun; MeTOLaMMU
06paboTKM M UWHTepnpeTUpOBaHUSA pe3ysbTaTOB 3KCMNepuMeHTa; npuveMaMu WCNOoJIb30BaHUSA
MeTon0B (hM3MY4EeCKOro MoAeIMPOBaHNSA B MPOM3BOACTBEHHON NPaKTUKe.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

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

YK-1 CrnocobeH ocyLLecTBASATb MOUCK, KPUTUYECKUI aHaNn3 1
CUHTE3 NHpopMaLNMKN, NPUMEHATb CUCTEMHbIN NOAXO0A ANSA
peleHns NoCcTaBiAeHHbIX 3a4a4

YK-1.1 AHanusnpyeT 3agavy, Bblaensas ee 6a3osble cocTasasome,
OCYLLeCTBASeT AeKOMMNO3NLMIO 3a4a4n

YK-1.2 HaxoanT n KpUTNYeCckn aHannsnpyeTt nHpopmaLluio,
HeobxoAnMyI0 415 peLleHna NoCTaB/IEHHOW 3a4a4u

YK-1.3 PaccMaTpuBaeT BO3MOXHbIE BapuaHTbl peLLleHns 3aga4n,
OLleHVBas X JOCTOMHCTBA U HEAOCTaTKu

YK-1.4 [pamMoOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT

cobcTBEHHbIE CY)XAEHUS N OLEeHKU. OTAnYaeT haKTbl OT
MHEHWUIN, MHTEepNpeTaunn, OLEHOK N T.4. B PaCCYyXAEHUAX
OPYruX yHYaCTHUKOB OEeATENbHOCTM

YK-1.5 OnpepenseT n oueHuBaeT 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.

DopMmbl Buabl 3aHATUN UToro 3.e.
KOHTpoOnA Yyacos
(konuyecTBo)
K 3a Jlek JNab Mp cPn KPAT (KoHTpoO cP
nb
Kypcl [Cem.1 1 34 17 17 0.25 75.75 144 4
Kypcl [Cem.?2 1 17 34 17 0.25 39.75 108 3
Kypc2 [Cem.3 |1 17 17 34 0.35 35.65 40 144 4
O6beM ANCUUNANHBLI U BUObl y4ebHo paboThl Mo 3a04HON dhopMe 0byyveHuUs.
DopMbl KOHTpPONA Bupbl 3aHATUN Utoro 3.e.
(konmyecTBoO) yacos
9K 3a Jlex Jla6 Mp KPAT | KoHTpO cP
b
Kypc 1 Cem. 1 1 6 4 4 0.25 3.75 90 108 11
Kypcl |[Cem.?2 1 4 4 4 0.25 3.75 128 144 11
Kypc2 [Cem.3 1 6 4 4 0.35 8.65 121 144 11
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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 HepensamMm cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
1 1.®un3uKa B coBpeMeHHOM Mupe. Pr3nyeckne oCHOBbI 1-2 4 2 2 10 TecTnpoBaHue. PewieHue
MexaHWKN. TemMa: KnHeMaTuKa MaTepnasibHOM TOYKK. 3ajay. 3awmTa
nabopaTopHbIX paboT.
2.®un3m4eckme 0CHOBbI MeXaHUKK TeMa: AMHaMuKa 3-4 4 2 2 10 TecTupoBaHue. PewwleHue
MaTepurasibHON TOYKMN, 3aKOHbI COXPaHeHNs 3ajay. 3awmTa
MEeXaHUKW. nabopaTopHbIX paboT.
3.®un3n4eckme 0CHOBbI MEXaHUKN. TeMa: MexaHuKa 5-6 4 2 2 10 TecTupoBaHue. PewweHue
TBEpPAOro Tena. 3afady. 3awmTa
nabopaTopHbIXx paboT.
4 . ®un3nyeckme OCHOBbl MEXaHUKWN. TeMa: 3/1eMeHThbl 7-8 4 2 2 10 TecTupoBaHue. PewweHue
MeXaHWUKN XNOKOCTEN. 3afady. 3awmTa
nabopaTopHbIX paboT.
5.0u3un4eckne 0CHOBblI MeXaHNKN. TeMa: 3/1IeMeHThI 9-10 4 2 2 10 KoHTponbHas paboTa.
MeXaHWUKN XNOKOCTEN. PeweHne 3apay. 3awmTa
nabopaTopHbIX paboT.
6.MonekynapHas usvka n TepMmogmHamumka. Tema: 11-12 4 2 2 10 TecTnpoBaHue. PewieHue
OCHOBHble NpeAcTaBleHNa MONEKYIApHO- 3ajady. 3awmTa
KWHETMYECKOWN TEeOpUM. nabopaTopHbIX paboT.
7.MonekynsapHas u3nKa n TepMognHamMumKa. Tema: 13-14 4 2 2 10 TecTnpoBaHue. PewieHue
OCHOBbI TEPMOANHAMUKMN. 3ajay. 3awmTa
nabopaTopHbIXx paboT.
8.MonekynapHas usvnka n TepMmogmHamumka. Tema: 15-16 6 3 3 5.75 TecTnpoBaHue. PewieHue
peaJibHble ra3bl, XXMAKOCTW 1 TBepAble Tena. 3ajay. 3awmTa
nabopaTopHbIXx paboT.
9.MpomexxyTo4yHasa aTTecTayms 17 0.25 3avet
2 10.9nekTpunyecTBo. TeMa: snekTpocTtaTuka.o. 1-4 4 4 10 10 TecTupoBaHue. PewleHune
3apad. 3awmTa
nabopaTopHbIX paboT.
11.9neKTpny4ecTBO. TeMa: MOCTOAHHbIN 5-8 4 4 8 10 KoHTponbHas paboTa.
SNEKTPUYECKMI TOK. PelweHune 3apay. 3awunTa
nabopaTopHbIX paboT.
12.MarHeTun3M. Tema: MarHuTHoe nose. 9-12 4 4 8 10 TecTupoBaHue. PewleHune
3apad. 3awmTa
nabopaTopHbIX paboT.
13.MarHeTun3M. Tema: s3fieKTpoMarHnuTHaga nHaykumsa. | 13-16 5 5 8 9.75 TecTupoBaHue. PewleHune
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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
3ajad. 3awmnTa
nabopaTopHbIXx paboT.
14.MpomexyToYyHasa aTTecTayms 17 0.25 3avet
3 15.KonebaHunsa n BosHbI. TeMa: MexaHn4yeckune 1-2 2 4 2 5 TecTupoBaHue. PeweHune
konebaHuns. 3apad. 3awmTa
nabopaTopHbIX paboT.
16.KonebaHunsa n BoSHbI. TeMa: 3/IeKTPOMarHUTHbIE 3-4 2 4 2 5 TecTupoBaHue. PeweHune
konebaHuns. 3apad. 3awmTa
nabopaTopHbIX paboT.
17.KonebaHunsa v BoNHbI. TemMa: ynpyrue BosHbl.17. 5-6 2 4 2 5 TecTupoBaHue. PewleHune
3apad. 3awmTa
nabopaTopHbIX paboT.
18.0nTuKa. Tema: afleMeHTbl reoMeTpn4ecKomn 7-8 2 4 2 5 TecTupoBaHue. PewleHune
ONTUKN 3apad. 3awmTa
nabopaTopHbIX paboT.
19.0nTuka. Tema: nHTepdepeHunsa ceeTa, 9-10 2 4 2 5 KoHTponbHas paboTa.
Ooudpakumsa ceeTa, Nonspmsauna ceeTa. PeweHune 3apay. 3awumnTa
nabopaTopHbIX paboT.
20.KBaHTOBas (pun3snka. Tema: KBaHTOBas npupona 11-12 2 4 2 5 TecTunpoBaHue. PewleHune
n3ny4dyeHuns. 3apad. 3awmTa
nabopaTopHbIX paboT.
21.KBaHTOBasa pu3mnka. Tema: s3leMeHTbl KBAHTOBON 13-14 2 4 2 5 TecTupoBaHue. PewleHune
(OU3NKN aTOMOB, MOJIEKYJT N TBEPAbIX Ten. 3ajad. 3awmTa
nabopaTopHbIX paboT.
22.AToMHaa n agepHasa dpusnka. Tema: pusnka 15-16 3 6 3 5 TecTupoBaHue. PewleHune
aTOMHOro sagpa. 3ajad. 3awmTa
nabopaTopHbIX paboT.
23.lpoMexXyTo4YHas aTTecTauns. 17 0 0.35 35.65 JK3aMeH
UTOrro: 68 68 68 0.5 0.35 35.65 155.5

5.2. CTpyKTypa OUCUNNINHBI AN 3a04HOW hopMbl 0byveHus.

Cem Paspen pucumniamHbl Bupbl yuebHoM paboThbl, BKNlOYasA caMoCToATesIbHYI0 paboTy n
TPYyBAOeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
Nb
1 2 4 5 6 7 8 9 10 11
1 ®dur3nKa B COBpeMEHHOM Mupe. DrU3nyeckme 0CHOBbl MEXAHUKN. 4 2 2 45
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CemMm Paspen pucumnnauHebl Bupbl yuebHOM paboThl, BKNlOYasA caMoOCToATEsIbHYIO paboTy n
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
nb
1 2 4 5 6 7 8 9 10 11
MonekynsipHas pusvka n TepMoanHaMUnKa. 2 2 2 45
MpomeXxyTo4YHasa aTTecTaumnsa 3a4eT B YCTHON hopme 0.25 3.75
DN1eKTpMYecTBO. 2 2 2 60
MarHeTunsm. 2 2 2 68
MpomeXyTo4YHasa aTTecTauunsa 3a4eT B yCTHON dopMe. 0.25 3.75
KonebaHunsa n BONHbI. 2 2 2 50
OnTuka. KBaHTOBas npupoga nusaydyeHus. 2 2 1 50
3/IeMeHTbl (PU3NKN aTOMHOI0O 14Pa N 3J1IeEMEeHTapPHbIX YacTuLl,. 2 1 21
MpoMexxyTo4yHasa aTTecTaums K3aMeH B YCTHOM hopMe. 0.35 8.65
UTOro: 16 12 12 0.85 16.15 339
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5.4. Copep>XaHue pa3gesnioB gucumnauHbl (Moayna) «®usuka», obpasoBaTesibHble TEXHOJNIOTUU

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
1 1.®13nKa B COBpEMEHHOM 20 4 Ocoboe mMecTo pn3nKn B YK-1.1; YK-1.2; 3HaTb: MHGOPMaLUIO O Nekumnsa-guckyccusa. 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

HeOaBHO OTKPbITbIX
PU3NYECKUX ABNEHUAX N
HOBbIX N306peTeHmnsax;
CYLWHOCTb 1 3HaYeHune
camoobpasoBaHus;
YPaBHEHUS OBUXKEHUS,
3aKOHbl COXpaHeHus,
OCHOBbI
pPeNnATUBUCTUHECKON
MEeXaHNKN 1 NPUHLMN
OTHOCUTEJIBHOCTMN,
KUHEMaTUKa N AMHaMUKa
TBEPAOro Tena, XuaKoctun
M rasoB. YMeTb:
OpraHu3oBaThb CBOK
camMoCToATeNbHYO paboTy
Mo U3y4YEeHNI0O OCHOBHOM N
LOMNOJIHUTENbHON
nnTepaTypbl. Bnapets:
OCHOBHbIMU (hN3NYECKUMN
MOHATUAMM; MPUEMaMU U
MeTOoLaMWn peLleHns 3adav;
HaBblKaMu NpoBeLeHns
dun3nyeckoro
3KCrepuMeHTa no pasgeny
«MexaHuKa».

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
BepHynnn.Ba3skocTb.
MpuHUMN
OTHOCUTENBbHOCTMU.
MpeobpasoBaHua MNannnes.
MocTtynaTtel CTO.

MpeobpasoBaHua JlopeHua.

OCHOBHOW 3aKOH
PensaTUBUCTCKON
ONHaMUKWN.

2.MonekynspHas u3mka n
TepMoANHaMuKa.

14 2

NpoeanbHbIN ra3 Kak
MoAenbHasn
TepMoAnHaMmn4yeckas
cunctema. OcHoBHOE
ypaBHEHNEe MOJIeKySpHO-
KWHeTMYeCKon Teopumn
naeanbHOro rasa
YpaBHeHne KnanenpoHa-
MeHpeneesa.
PacnpepneneHve monekyn
nheanbHOro rasa no
CKOpPOCTSAM
(pacnpepneneHue
MakcBenna) n B none
NoTeHUWasbHbIX CUN
(pacnpepneneHue
bonbumaHa).CpenHsas
nJinHa ceoboaHOro
npobera. BHyTpeHHAs
3Heprunsa naeanbHOro rasa.
PaboTa
TepMoANHaMUYeCcKomn
cucTembl. Konnyectso
TerioTbl. TenjaoeMKocCTb.
3akoH

YK-1.3; YK-1.4;

3HaTb: 3aKOHbl nAeaibHbIX
rasoB; TpM Ha4vana
TepMOONHaMUKN,
TepMognHaMuyeckme
QYHKLNN COCTOSAHNSA,
a3o0Bble paBHOBECUA U
ha3oBble nepexoabl,
3/1eMEHTbI HEPaBHOBECHOMN
TepMOONHaMUKN,
K/laCCNYeckyto n
KBaHTOBYI CTaTUCTUKY,
KUHEeTUYeCKMe ABIEHNS,
CUCTEeMbl 3apsiXKeHHbIX
YacTuu,
KOHOEHCUPOBaHHOE
COCTOSIHMe; peasibHble rasbl
M napbl, XXUOKOCTH;
TBepAble Tena. YmMeTb
opraHu3oBaTb CBOIO
CaMOCTOoATEsNbHYIO paboTy
MO U3YyYEHMI0O OCHOBHOM N
[OMOJSIHUTENbHOW
nuTepaTypbl. BnageTs:
OCHOBHbLIMU MNOHATUAMU;
npuemMamun n MmeTogamu

Cnanpg-nekuuns
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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

paBHopacnpeaeneHus
SHEPrum rno cTeneHam
csobogbl Moneky . MNepsblii
3aKOH TEPMOANHAMUKMN.
PaboTa B M3onpoueccax.
ApunabaTnyeckunn npouecc.
YpaBHeHue lNMyaccoHa.
ObpaTuMble 1
HeobpaTMMble NpoLecchl.
LMknnyeckme npoLeccol.
Lvkn KapHo. KoadhpuumneHT
none3Horo AencTeuna
TennoBbIX MalIWH. BTopon
3aKOH TEPMOANHAMUKMU.
SHTponusa n ee
cTaTUCTUYeCKasn
UHTepnpeTauuns.
Bo3pacTaHue sHTponuu
npu HepaBHOBECHbIX
npoueccax. MpaHuubl
NPMMEHNMOCTN BTOPOro
3aKOHa TEPMOANHAMUKM.
lMpencrtasneHve o
TepMoANHaAMUKe OTKPbITbIX
cuctem. TpeTbe Havano
TepMoANHaAMUKWN. PeanbHble
rasbl, XUAKOCTN 1 TBepAble
Tena. ®a3oBble Nepexoibl,
3/1€MeHTbl HEpaBHOBECHOM
TEPMOANHAMUKM.

pelleHuns 3ajay; HaBblkamMu
rnposefeHns MU3N4ecKoro
3KCrepuMeHTa no pasgeny
« MonekynapHas usnka».

3.91eKTpu4ecTBoO

SneKTprnYeckun 3apsa.
3akoH KyJioHa.
Hanps»keHHOCTb
3N1EeKTPUYECcKoro nons.
MpuHuMn cynepno3snunu.
MoTeHuwan. Pa3HoCcTb
noTeHunanos. OAnanekTpuk
B 3JIEKTPMYECKOM rosie.
Ounnonb. OunonbHbINA
MOMEHT. BekTop
nonspusaunu.
dneKkTpocTaTnyeckas
TeopeMma Naycca.
MpoBOAHVK B
3/1eKTPUYeCcKoM nosne.
PacnpepneneHune 3apanos
Ha NpoBOAHUKeE.
dnekTpuyeckoe nose

YK-1.3; YK-1.5;

3HaTb: hyHAaMeHTaNbHble
CBOMCTBA 3/1IEKTPNYECKOrO
3apsaga, 3akoH KynoHa,
Teopemy laycca,
UNPKYNALNIO BEKTOPA
Hanps>XeHHOCTH,
rnoTeHUWan, ou3NeKTPUKN,
MPOBOAHNKWN, MOCTOSAHHbIN
TOK W €ro OCHOBHble
XapaKTeEPUCTUNKKN, 3aKOH
Oma, npasuna Kupxroda,
3akoH Oyxoynsa-JleHua.
YMeTb: opraHn3oBaTb
CBOKOCAMOCTOATESIbHYO
paboTy No n3yyeHuo
OCHOBHOW 1
LOMOJIHNTENIbHON
nuTepaTypbl. BnageTb:

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

BHYTPW 1 BHE NMPOBOAHMKA.
dneKkTpocTaTnyeckas
3almMTa. dNeKTpuyeckas
eMKOCTb. KoHaeHcaTopbl.
SHeprusa 31eKTpn4eckoro
nons. NNOTHOCTb 3Heprun
3/IEKTPOCTaTUYECKOro
rnons. Cnna n NAOTHOCTb
TOKa. 3akoH OMa ans
yyacTKa uenu un
3aMKHYTOro KOHTYypa.
CTOpPOHHME CUnbI.
DNeKTpOoABMXKYLLLAa cuna.
3akoH Oma B

o depeHumnanbHon
dopme.
CBepXnpoBOANUMOCTb.
Pa3BeTB/IeHHbIE
3/IeKTPUYECKME Lenu.
Mpasnna Knpxrodga. PaboTa
N MOLLHOCTb
3/IEKTPUYECKOro TOKa.
3akoH Oyxoyns- JleHua.
MpeBpalLeHns s3Heprun B
INEKTPUYECKMX LIeMsX.

OCHOBHbIMU MOHATUAMU;
npyemamm n MmeTogammu
pelueHNs 3aday; HaBblkaMu
nposefeHns Gusn4eckoro
3KCnepumeHTa no pasaeny
«DIeKTPMUYHECTBO».

4 .MarHeTunsm

MarHuTHoe nose TokKa.
3akoHbl brno-CaBapa-
Nannaca n AMnepa. Cuna
NopeHua. BekTop
MarHUTHOM NHAOYKUNN.
MoTOK BEKTOpPa MarHUTHOM
VHAOYKUNK Yepes
3aMKHYTYIO MOBEPXHOCTb.
TeopeMa 0 UMpKynaALUN
BEKTOpa MHAYKL NN
MarHUTHOro nons.
MarHuTHbIE CBOMCTBA
BellecTBa. MonekynspHble
TOKW. [lna-, napa- n
deppomMarHeTukun. Bektop
HaMarHM4YeHHOCTN.
MarHntHas
BOCMPUUMYNBOCTb N
MarHUTHas
MPOHNLLAEMOCTb.
MpenctaBneHne o S4EPHOM
MarHUTHOM pe30HaHce 1
3/IeKTPOHHOM

YK-1.3; YK-1.4;

3HaTb: OCHOBHblIE
XapaKTepucTukun
MarHUTHOrO NoJs, 3aKOH
Buo-Casapa-Jlannaca,
3aKoH AMnepa, cuny
JlopeHua,Teopemy o
unpkynaumu B, Teopemy
laycca.3akoH Papages,
npaswso JleHua,
WHOYKTUBHOCTb. YpaBHeHue
Makcsenna B
WHTerpanbHOM n
anddepeHumnanbHon
dopme,
KBasncTaunoHapHble
TOYKW, NPUHLMN
OTHOCUTENIbHOCTU B
3NeKTpoANHaMNKe. YMeTb:
OpraHn3oBaTb CBOIO
camocToaTeNbHyo paboTy
Nno N3Y4EeHU0 OCHOBHOM ”
LOMOJIHNTENIbHON
nnTepaTypbl. BnageTs:

Y4yebHble nekyuu.
Mpe3eHTauum, cnangbl.
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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

napaMarHMTHOM
pe3oHaHce.
SNleKTpoMarHMTHas
MHOyKUKnA. 3akoH Papajes.
MpaBwuno JleHua.
NHOYKTUBHOCTb.
CaMounHaykuuns. MAoTHOCTb
3HEepPrnn MarHMTHOro Nons.
B3anMonHaykums.
TpaHchopmaTop.
®dapajeeBckasn n
MakcBennoBckas
TPaKTOBKU ABIEHNS
3/1eKTPOMarHUTHON
nHAyKUnn. Buxpesoe
3NeKTpuyeckoe none. Tok
cMmeweHunsa. Cuctema
ypaBHeHU MakcBeesna B
WHTerpanbHOM "

o depeHumnanbHon
dopmMax 3aKoH COXpaHeHus
3Hepruun ans
3/1€KTPOMAarHUTHOro Nons.
MNoTHOCTb 3HEeprun
3N1E€KTPOMAarHUTHOro Nons.
[MNOTHOCTb NOTOKa 3Heprun
3/1€eKTPOMarHMTHOro Noas.
SNeKTPOMarHMTHbIE BOJIHbI.
BonHoBoe ypaBHeHuMe.
CKOpoCTb
pacnpocTpaHeHus
3/1€KTPOMarHUTHbIX BOJIH.
MPUHLUNM OTHOCUTENBLHOCTU
B 2/IEKTPOANHAMUKE.
Ycnosus MasioCTu ToKa
cMeLeHuns. Toku dyko.
KBasuctaunoHapHble
ABNEHNSA B JIMHENHbIX
nposofHuKax. MNepexofHble
NpoLEecChl B 3NeKTPUYECKMX
uensax. FeHepaTop
nepeMeHHoro Toka.
MmnepaHc. Uenun
nepeMeHHOro Toka.
[BU>XeHne NpoBoAHMKa B
MarHWTHOM nosne

OCHOBHbIMU MOHATUAMU;
npuemMamum n MeTogamm
pelweHns 3a4aY; HaBblIKaMu
rnposefeHns U3nNYecKoro
3KCNepuMeHTa No pasgeny
«MarHeTunsm».

5.KonebaHust 1 BOJHbI.

CBoboiHbIE 1
rapMoHmyeckme KonebaHms

YK-1.3; YK-1.5;

3HaTb: MexaHun4yeckune n
aneKkTpuyeckme konebaHums;

Cnanpg-nekums
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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
X XapaKTEPUCTUKMN. 3/IEKTPOMAarHNTHbIE BOJIHbI;
MexaHun4eckune rapMoHUuYecKune n
rapMoHu4yeckue arpoOHOMMYECKUNin
konebaHuns. ocunnnaTop, pusndecknin
FapMoHunyeckun CMbICJ1 CMIEKTPAsIbHOro
ocumnnatop. CeoboaHble pasnoXXeHus, KnHeMaTunka
konebaHna B BOJIHOBbIX MPOLLECCOB,
nheannsnpoBaHHOM MHTepgepeHLns 1
kKonebaTenbHOM KOHTYpe. andpakuma BoJH,
CeobofHble 3aTyxaowme 351eMeHTbl Pypbe-oNTUKY;
kKonebaHms. BolHy X ieHHble OCHOBbI aKyCTUKMN.
MeXxaHu4yeckue un YMeTb:0praHn3oBaTbCBOKO
3/IeKTPOMarHNTHbIE CaMOCTOoATEsNbHYIO paboTy
konebaHns. PesoHaHC u ero MO U3YyYEHMI0O OCHOBHOM N
npuMeHeHune B OOMNOJIHUTENbHON
TEXHOJIOrMYECKOM nuTepaTypbl.
npouecce. BrnageTb:0CHOBHbIMU
AHrapMoHu4yeckune MOHATUAMM; NPUEeMamMu n
konebaHusa. HennHenHbIn MeToJaMun pelleHns 3ajay;
ocumnnatop. dusnyeckne HaBblKaMu NpoBeLeHns
cucTeMbl, cogep>xaHue pur3nyeckoro
HEeJIMHENHOCTb. 3KCNepMMeHTa No pasaeny
MpeobpasoBaHue n «KonebaHunsa 1 BOJIHbI».
neTekTupoBaHue
3/IEKTPUYECKUX KonebaHuni.
ABTOKonebaHuns. ObpaTHas
cBA3b. PereHepauus.
Ycnosue camoBo3byxaeHus
konebaHwmin. Ponb
HenuHenHocTn. ®asoBas
MJOCKOCTb FreHepaTopa.
[MpepesibHble UUKIbI.
MoHATHE O
penakcauMoHHbIX
konebaHmsx. BonHoBomn
npouecc. NMpoaosbHbIE U
rnonepeYHble BOJIHbI.
YpaBHeHue beryuien
BOJIHbI. [TonyyeHune
3/IEKTPOMAarHUTHbIX BOJIH.
O depeHumnansHoe
ypaBHeHue
3/1IeKTPOMAarHNUTHOW BOJIHbI.
BekTop YMoBa-lNonHTunHra
6.0nTUKa OCHOBHbIe 3aKOHbl oNTUKK. | YK-1.2; YK-1.3; 3HaTb: 3aKOHbI Cnanpg-nekuuns

TOHKWE NNH3bI, UX
XapaKTepUCTnkKun.
JHepreTnyeckue Besn4nHsbl

reoMeTpun4eckon,
BOJIHOBOW, MONIEKYNAPHON
OMNTWKW; [ENCTBNE CBETA;
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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
B OTOMETPUUN. aHepreTnyeckmne BesinymHbl
NHTepdepeHuuns ceeTa. doTomeTpun,
MpuHunn MNonreHca. MHTepdepeHuuio,

KorepeHTHOCTb BOJIH.
Ycnosusa
NHTepdepeHLMOHHbIX
MaKCMMYMOB Y MMHUMYMOB.
PacueT
nHTepdepeHLMOHHON
KapTWHbI OT ABYX
MCTOYHUKOB. MpnHumMn
MonreHca- ®peHens.
Oudpakuna dpayHrodepa
Ha AndpaKkLMOHHON
peweTke. Audpakumsa Ha
MPOCTPaHCTBEHHON
peweTke. Popmyna
Bynbda- bperos.
MpumeHeHne
OVDPaKLUNOHHON peLleTKu
npu nposeaeHnn
CNeKTPanbHOro aHanansa.
MpumeHeHne
cnekTpanbHOro aHanan3a B
TEeXHOJIOrn4yeckunmn
npoueccax. Mogesnb cpepbl
c aucnepcuen. MokasaTenb
npenomneHunsa. HopmanbHasn
N aHOMasibHas AMcnepcun.
pynnoBas CKOPOCTb.
MornowieHne BOJH.
lNoBeneHve BOJIH Ha
rpaHuLe pasgena ABYyX
cpen. NoHaTHne o
BOJIHOBOAAX.
AHN30TPOMHbIE Cpeabl.
DNeMeHThbl
KPUCTaN00NTUKN.
dneKTpoonTuyeckne n
MarHMUToonTuyeckme
ABJIEHNSA. DSIEMEHTbI
HEeJIMHENHON ONTUKN:
camMoOKyCMpoBKa CBeTa,
reHepaums rapMoHUKN,
napameTpuyeckme
NpoLecChl, BbIHY>XAEHHOe
paccesHue. ObpalieHne
BOJIHOBOIO (OPOHTAa.

Andpakuunio n gnucnepcuto
cBeTa. YMeTb:0praHusoBsaTb
camocToaTeNbHy0 paboTy
Mo N3Y4EeHU0 OCHOBHOM ”
[OMOJNIHNTENIbHOW
nnTepaTypbl. BnageTs:
OCHOBHbIMU MOHATUAMU;
npuemMamun n MeTogamu
pelleHns 3afa4; HaBblKaMu
nposefeHns MU3N4YecKoro
3KCNepuMeHTa Nno pasgeny
«OnTuka»
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Cem HauMmeHoBaHue 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
Mony4yeHne CBEpXKOPOTKUX
CBETOBbIX MMMYJILCOB.
EcTecTBeHHbI 1
MoONAPN30BaHHbIN CBET.
3akoH Manioca.
Monapusauuns ceeta nNpu
oTpakeHun n
rnpesoMsieHNUN Ha rpaHuue
OBYX OU3/1EKTPUKOB. 3aKOH
BptocTepa. cnonb3osaHue
ABNIEHNANONAPM3ALN NPKU
aHan3e BeLwecTB.
7.KBaHTOBas m3nka Tennosoe niny4vyeHne n ero |YK-1.2; YK-1.4; 3HaTb: 3aKoH Kupxroda, Y4yebHble nekumn.

XapaKTepuCcTUKN. 3aKoH
Kupxrogoa, CtecaHa-
bonbumaHa, BuHa.
dopmy bl Penesa- [)xuHca n
MnaHka. BonbT-
aMnepHasxapakTepucTmnka
poToaphekTa. 3aKOHbI
doToapdekTa. YpaBHeHUEe
SnHWTenHa. imnynbc
¢doToHa. JaBneHune ceeTa.
S dekT KomnToHa.
JInHen4yaTble cNeKTpbl
aTomoB. [TpaBuIo YacToT
Bopa. MpuHunn
cooTBeTCcTBMA. ONbIT
®paHka 1 lNepua. OnbIT
LLITtenHa n Nepnaxa.
Pe3oHaHChl BO
B3auMOOenCcTBmn
HENTPOHOB C aToOMaMmn
AApaMn 1 MNOHOB C
HYK/IOHaMu.
KopnyckKynspHo- BOJIHOBOM
nyanusm . dopmyna ge
bpownns.
JKCnepuMeHTaNbHoe
noaTBepXxAeHne runoTesbl
ne bponnsa. CooTHoweHne
HeonpegesieHHocTen
lenseHbepra. YpaBHEHME
LLipenunHrepa.
MpoxoxaeHne YacTuLbl
CKBO3b MOTEHUMNaNbHbIN
6apbep. TyHHeNbHbIN
3¢pekT. YacTuua B

CtedaHa -bonbumaHa,
BuHa, chopmynbl Penes-
D>KknHCca n MNnaHka,
doTOo3hheKT, ahheKT
KomnToHa. KopnyckynsapHo-
BOJIHOBOW Ayanun3m,
NPUHLNM
HeorpeneneHHoCT!,
KBaHTOBbIE COCTOSHUSA,
MPUHLNUM CyNnepno3nuunm,
KBaHTOBbIE YpaBHEHUSA
OBVKEHUS, onepaTopsl
PU3NYECKUX BENINYUH,
3HepreTMYeCcKUin CNekTp
aTOMOB 1 MONEKyn,
npvpoaa XMMmn4eckKom
CBSI3U1, KBAHTOBbIE
onTn4yecKkue reHepaTopsbl.
YMeTb:opraHnsoBsaThb
camocToaTeNbHyo paboTy
Nno N3Y4EeHU0 OCHOBHOM ”
LOMOJIHNTENIbHOWN
nTepaTypsbl.
BnapneTb:0CHOBHbIMUK
MOHATUAMUN NPUEeMamu n
MeToLaMu pelleHns 3ajav;
HaBblkaMWn NpoBefeHNs
dun3nyeckoro
3KCrepuMeHTa no pasgeny
«KBaHTOBas usnka»
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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
chepuyeckun
CUMMETPUYHOM roJie.
BopoponononobHeie
aTOMbl. DHepreTnyeckmne
YPOBHMU. [NoTeHLMan.
BO3Oy>XKaeHusA n
MoHmn3auunn. CnekTpsbl
BOAO0POAON0A06HbIX
aTOMOB.
lMpocTpaHCTBEHHOE
pacnpegesnieHue naoTHOCTHU
BEPOSATHOCTU ANs
3/IeKTPOHa 0 aToMe
Boaopona. MesoaToMbl.
LLInpuHa ypoBHe.
8.ATOMHasa u anepHas CocTaB aTOMHOro sapa. YK-1.2; YK-1.3; 3HaTb: coCcTaB A4pa; MpobnemHasa nekuus.
pursmnKa. DedekT Macc. SHeprusa AfepHble CUIbl; MAarHUTHbIE
CcBA3M agpa. AaepHole N 3NeKTpuyeckmne CBONCTBA
CWnbl. 3aKOH anep; agepHole mogenu,
paLnoaKTMBHOIO pacnaja. pagnoaKTUBHbBIN pacnag un
MpoxoxxaeHne 3apsarKeHHbIX 3aKOHbl COXpaHeHus;
4acTuL U raMMa-n3nyyeHuns afepHble peakuuu;
Yyepes BeLlecTBo. AnepHble 3J1IeMeHTapHble YaCcTuLbl.
peakunun. dnsnyeckne YMeTb:opraHnu3oBaTb
OCHOBbI A4epHon camMocToATeNbHYO paboTy
3HEepreTuku. MO U3YyYEHMI0O OCHOBHOM N
SNeMeHTapHble YacTuubl. [OMOJSIHUTENbHOW
Tunbl B3anMoLencTeni nuTepaTypbl. BnageTs:
3JIeMeHTapHbIX YacTul,. OCHOBHbLIMU MNOHATUAMU;
Knaccundgukauyms. npuemMamun n MmeTogamu
pelweHns 3a8a4; HaBblKaMun
rnposefeHns MU3N4ecKoro
3KCNepuMeHTa no pasgeny
«ATOMHas n sagepHas
PU3nKa».
NTOlO: 68 16
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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 1.®un3nyeckne oCcHoBbI MexaHuKKN. Tema: MpsaMonnHenHoe paBHOMEpPHOE N paBHOMNepeMeHHoe ABVXeHne. KpnBoanHenHoe ABUKeHNe. 2
KMHEMaTNKa MaTepuasbHON TOYKN. BpalwaTtenbHoe asmxeHue. CBA3b Yri0BbIX N KNHEMATUYECKUX BEJIVNYMH.
2.®dun3myecKkme oCHOBbI MexaHNKK. Tema: 3akoHbl HetoToHa. UMnynbc. MexaHnyeckas sHeprus. PaboTta. MowHOCTb. 3aKoH 2 1
OVHaMMKa MaTepunanbHON TOYKWN, 3aKOHbI COXpaHEeHNs 3Hepruu.
COXPaHEHUsA MeXaHUKW.
3.®Pu3myecKkme oCHOBblI MexaHNKK. 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.
4.dun3n4yeckne 0CHOBbI MEXaHUKK. TeMa SNeMeHTbl MEXaHMKN XNAKOCTW. [laBneHne B XXUAKOCTU U rase. YpaBHeHe Hepa3pbiBHOCTH. 2
S/1IeMEHTbl MEXaHUKN XNAKOCTN. YpaBHeHne bepHyinun. BA3KOCTb.
5.®u3myeckme oCHOBblI MexaHnKK. Tema: MpuHUKUN oTHOCUTEeNbHOCTW. MNMpeobpasoBaHusa MNannnes. NMoctynaTtel CTO. NMpeobpazoBaHns 2
SneMeHTbl CreunanbHOn Teopumn JlopeHua. OCHOBHOW 3aKOH PeNATUBUCTCKON ANHAMUKN.
OTHOCUTENIbHOCTMU.
6.MonekynapHas usnka n TepMognHaMUKa. 3aKOHbl NAeanbHOro rasa u ypaBHeHWe coCTosHUA. BHyTpeHHAs aHeprus n paboTta 2
Tema: OCHOBHbIE NpeACTaB/IEHNA MOJIEKYIAPHO- | paCLUMPEHMNS Fa30B.
KWHETUYECKOWN Teopun.
7.MonekynsapHas 1M3nKa n TepMmognHamMmKa. TennoemkocTb. Konnyectso TernsoThl. KIMNO TennoBbiX 1 X0N04UNbHbIX MaLLnH. lNepsoe 2 1
TeMa: OCHOBbI TEPMOAUHAMUKMU. Ha4yano TepMOANHaMNKKN. BTOpOM 3aKOH TepMOANHAMUKIN. DHTPONUSA 1 ee NoBeeHne B
pa3HbIX n3ornpoueccax.
8.MonekynapHas usnka n TepMognHaMUKa. PeanbHble rasbl, X1UOKOCTU 1 TBepAble Tena. Pa3oBble nepexonbl, 3JIeMeHThbI 3 1
Tema: peanbHble rasbl, XUAKOCTU 1 TBEpAble HepaBHOBECHOW TEPMOANHAMUKW.
Tena.
2 9.9neKkTpunyecTBo. TeMa: s3neKTpocTaTumKka. 3akoH KyJIoHa. DneKTpuyeckoe rnose 1n ero XxapakTepuctTuku. NpruHUMn cynepnosnumii. 4 1
PaboTa aneKkTpuyeckmux cun
10.9neKTpunyecTBo. TeMa: NOCTOAHHbIN MOCTOAHHBIN 3N1eKTprnYecknin Tok. 3akoH OMa ansa yvyacTtka uenu. ConpoTusnieHne 4 1
3NEKTPUYECKUI TOK. NMPoBOAHWNKOB. 3akoH OMa Ass noaHon uenu. Mpasuna Kupxrodga.
11.MarHeTusM. TeMa: MarHuTHoe rnoJne. MarHnTHoe noJie ToKa, ero UHAYKUUS 1N Hanps>XeHHOCTb. MpuHumnn cynepno3svumnm 4 1
MarHUTHbIX nosien. NMpumeHeHne 3akoHa buo-CaBapa-Jlanjaca K pacyeTy MarHUTHbIX MOJIEN.
12.MarHeTu3M. Tema: 3neKTpoMarHuTHas dneKTpoMarHnTHaa MHAYKUUA. SHePrna MarHUTHOro Noas. MarHMTHbIe CBONCTBa BellecTBa. 5 1
VHAYKLUNSA.
3 13.KonebaHuns n BonHbl. Tema: MexaHn4eckme MexaHn4eckne rapMmoHmnyeckme konebaHuns. Cro)KeHne rapMoHNYecknx KonebaHui. 4
KosnebaHus.
14.KonebaHusa 1 BOJIHbI. Tema: SneKTpoMarHuTHble KonebaHusa. NMepemMeHHbIN TOK. 4 1
3JIeKTPOMarHUTHble KonebaHus.
15.KonebaHusa 1 BonHbl. Tema: ynpyrue BosHbl. | BonHoBow npouecc. YpaBHeHue b6eryuiei BoAHbI. MpuHunn cynepno3vuunn. UHTepdepeHumns 4 1
BOJIH. /IMNybC 3/1eKTPOMarHMTHOro Noss.
16.0nTuKa. Tema: anieMeHTbl reoMmeTpmuyeckon |[OCHOBHbIE 3aKOHbl ONTUKN. TOHKME NINH3bI, UX XapaKTEePUCTUKN. DHEpreTnyeckmne BeanymHeol 4 1
OMTUKN B (poTOoMeTpuUN.
17.0nTuka. Tema: NHTephepeHumns cBeTa, NHTepdepeHunsa ceeTa. inudpakuma ceeTa. lNMonapmnsaumsa ceeta. 3akoH Mastoca. 4
Ondpakuma ceeTa, noaspmsaLmsa ceeTa. Ouncnepcusa. 1BONHOE slyyYenpesioMsieHume.
18.KBaHTOBas u3nka. Tema: KsaHTOBas TennoBoe nsny4yeHmne N ero XxapakTepucTnku. 3akoHol Kupxroga, CtedaHa-bonbuymaHa, 4 1
npupoaa n3ny4eHus. BuHa.®oToahekT. Teopmsa SHWTENHa Ana poTodddekTa. laBneHne ceeTa. IhhekT
KomnToHa.
19.KBaHTOBas pm3unka. TemMa: 3/1eMeHTbl KopnycKynsipHO-BOJIHOBOW Ayasin3M CBOWCTB BellecTBa. BonHbl ae bponnsa. CooTHoweHne 4
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Cem Neo paspena puCLUUNINHDbI HauMmeHoBaHuMe NpakTUYEeCKUX 3aHATUN O6beM B Yacax
o®0 30 0390
1 2 3 4 5 6
KBaHTOBOW (PM3NKN aTOMOB, MONEKY U HeornpeaeneHHoCTeNn.
TBEPAbIX TeJl.
20.AToMHas n agepHas gusmka. Tema: punsmka |ATOMHble aapa. [ledekT MacChl. IHeprus CBsA3n aaep. PagnoakTMBHbLIN pacnajg 6
aTOMHOro aapa.
NTOro: 136 24

CHMyﬂHLI,VIOHHbIe 3aHATUA, UX HaUMeHOBaHue, coaep>XaHue m ob6beM B yacax

Y4ebHbIM MJIaHOM He MpenycMOTPEeHO

5.6. JlTabopaTopHbIe 3aHATUA, UX HAUMeHOBaHue u o6beM B yacax

CemMm Ne paspena pucumnavHbl HaumeHoBaHue nabopaTopHbIx paboT Ob6beM B Hacax
o®0 390 0390
1 2 3 4 5 6
1 1.®un3nyeckne oCHOBbI MEXAHUKM. M3y4yeHne 3aBUCMMOCTM NYTU U CKOPOCTU MPU PpaBHOMEPHOM U PaBHOYCKOPEHHOM 2 2
OBUXEHUN.
2.®un3mnyecKkme 0CHOBblI MEeXaHUKMW. 1.0npepeneHne CKOpPOCTU NosieTa Nyam KUHEMaTU4eCKuM MeTtoaoM. 2. OnpegeneHune 2
CKOpPOCTU nosaeta nyam 6annmctnyeckum metonom. (no sbibopy)
3.dun3snyeckmne 0CHOBbl MEXAHUKMN. 1. '3ameHeHne NoTeHUMaIbHOM N KNHETMYECKOM SHeprum najamLero wapuka.2, 2
2.YBenim4yeHne BHyTPEHHEN SHeEPrn 3a CHET MeXaHUYeCcKonm aHepruu. (no Belbopy)
4.dn3nyeckme 0CHOBbI MEXaHUNKN. OnpefenieHne CKOPOCTM nosieTa nyam 6anincTnyeckum MeTonoMm. 2
5.0un3n4ecKmne 0CHOBblI MEXAHUKW. MOMeHT uHepLuunn. 2
6.MonekynsapHas usnka n TepMogNHAMUKKA. 1.Pacnpenenenne Makceenna. 2. lpoBepka 3akoHa bonns-MapuoTTa. (no Bbibopy) 2 2
7.MonekynspHas hM3nkKa 1 TepMognHamMmKa. ApunabaTmyecknn npouecc. 2
8.MonekynapHas u3nka n TepMogMHaAMUKKa. YpaBHeHne cocTosHUSA ra3a BaH-gep-Baanbca 3
2 9.971eKTPUYeCcTBO. WccnepoBaHme 31eKTPOCTaTUHECKOro nos. 2
10.91eKTpn4ecTBo. JIeKTpMYeCcKoe noJie B NJ10CKOM KOHAEeHcaTope. 2
11.91eKTpMYecTBo. [BUXXeHne 3apsa>KeHHOW YaCTULbl B 3J1eKTPUYECKOM MoJe. 2
12.91eKTpn4ecTBo. JNIeKTpMYecKoe noJsie ToYeYHbIX 3apsaaoB. 2
13.91eKTpnyecTBo. Llenn NnoCTosHHOro ToKa. 2
14.9neKTpunyecTBo. N3y4yeHune 3aBUCMMOCTM CONPOTMBJIEHUA MPOBOAHMKA OT ero AJIMHbl MeTOA0M aMmnepMeTpa u 2 2
BOJIbTMETpA.
15.9neKTpuyecTso. M3yyeHne 3aBUCMMOCTM COMNPOTUBIEHNS MPOBOAHNKA OT €ro AJIMHbI C MOMOLLbI0O MOCTa 2
YWTCOHa.
16.91€eKTpn4ecTBo. CHSiITe BOJIbTaMMNepPHOW XapakTEPUCTUKM ANOAA. 2
17.MarHeTusm. MarHuTHoe noJne. 4
18.MarHeTusm. JKCnepuMeHTalbHOEe onpefesieHne cuibl AMnepa. 4 2
19.MarHeTun3m. DNeKTpOMarHUTHasa MHAYKUNS. 2
20.MarHeTunsm. NHOYKUMA B OBMXKYLLEM MPOBOASLLEM KOHTYpE. 2
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Cem Neo paspena puCLUUNINHDbI HauMmeHoBaHue nabopatopHbix paboTt O6beM B Yacax
o®0 30 0390
1 2 3 4 5 6

21.MarHeTunsm. 3aKOH 3/IeKTPOMarHUTHOM nHaykumnm dapages. 2
22.MarHeTusm. N3mepeHne NHOYKTUBHOCTU KaTYLUKW. 2
23.MarHeTunsm. N3mepeHne KosthpuumeHTa CaMOUHAYKLNN. 2

3 24.KonebaHns 1 BOJIHbI. 1.MexaHun4eckune kKonebaHusa. 2.MadaTHNK C NnepeMeHHbIM g. (No Bbibopy) 2
25.KonebaHns 1 BOJIHbI. 1.CBobogHble koniebaHns B KOHTYpe. 2.BblHyXAeHHble KosiebaHuns BLS-koHType. (o Bei6opy) 2 2
26.0nTuKKa. OnpepeneHne paanyca KpMBU3HbI JIMH3bI C NOMOLbIO KoJsiey, HbioToHa. 2
27.0nTuKa. 1.0npepeneHne oJiMHbl CBETOBOM BOJIHbI C MOMOLLLI ANMPAKLMNOHHON peLLUeTKN. 2 2

2. AndhpakumoHHas pewleTka. (no Bbibopy)

28.0nTuKa. Ka4yeCTBEHHbIN 1 NOJlyKA4YeCTBEHHbIN CNEKTPasbHbIN aHaIn3. 2
29.KBaHTOBas (pm3mka. AddekT KomnToHa N3yvyeHre 3aKOHOB BHellHero hoTosddekTa. 2
30.KBaHTOBas umsmka. OnbITHas NpoBepka 3akoHa CtedaHa- bonbLuMaHa 2
31.9pepHasa dusnka. Anpa atomoB. CNeKTp U3ay4yeHns aToMapHoOro Bogopoaa 3
NTOro: 68 12

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOeKTOB (paboT)

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

22/50

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.®un3nyeckme oCHoBbl MexaHUkn Tema: 1.CocTaBneHue naaHa-KoHCcneKTa, ndyyeHne TeopeTuyeckoro matepuana. 1-2 10 9
KWHEeMaTuKa MaTepuasibHON TOYKN. 2.MoproToBka K JIP, ochopMmneHue oT4yeTa, NOArOTOBKA K cAavye oT4yeTa n Hepenm
TeopeTunyeckon 4acTu no JIP. 3.NMoAroTOBKaK NPakKTUYECKMM 3aHATUAM, pelleHne
3a4ay 1 ynpa)xHeHun. 4.MoAroToBka K TeCTUPOBaHMIO.
2.dun3snyeckmne oCHOBblI MexaHuku Tema: 1.CocTaBneHune njaaHa-KOHCMEeKTa, U3yYyeHne TeopeTn4eckoro Mmatepumana. 3-4 10 9
OVHaMVKa MaTepuasibHOM TOYKM, 3aKOHbI 2.MoproToBka Kk JIP, ohopmneHune oT4eTa, NOAFOTOBKA K CAA4Ye OoTYeTa 1 Hepenu
COXPaHEeHUs MeXaHUKW. TeopeTunyeckon YacTtu no JIP. 3.MoAroToBKak NpakTUYeCKNM 3aHATUAM, peLlleHmne
3334 U ynpaxHeHuin. 4.NMToaroToBKa K TECTUPOBAHMIO.
3.®un3m4eckme 0CHOBbI MexaHnKM Tema: 1. CocTaBrsieHMe nMjaHa-KOHCNEeKTa, N3y4yeHne TeopeTM4eckoro MmaTepuana. 5-6 10 9
MexaHWnKa TBepaoro 2.MoproToeka K JIP, ochopmsieHne oT4yeTa, NOArOTOBKA K cAavye oT4yeTa u Hepenn
TeopeTnyeckonm YacTu no JIP. 3.MoAroTOBKaK NPakTUYECKMM 3aHATUAM, peLlleHne
3a4a4y U yrnpa>kHEeHUI. MPOMEXYTOYHOM aTTecTaumu.
4.®dun3n4yeckne 0CHOBbI MexaHUKK Tema: 1.CocTaBiieHVe nJsiaHa-KOHCMNeKTa, U3y4yeHne TeopeTn4eckoro Matepuana. 7-8 10 9
MexaHuKa TBepaoro 2.MoproToBka K JIP, ochopMmneHue oT4yeTa, NOArOTOBKA K cAavye oT4yeTa n Hepenm
TeopeTunyeckon 4actu no JIP. 3.NMoAroTOBKaK NPakKTUYECKMM 3aHATUAM, pelleHne
3a4a4 1 ynpa>KHeHun.
5.®usnyveckne oCHOBbI MEXaHNKN. TeMa: 1.CocTaBrsieHMe rnJjaHa-KOHCMeKTa, U3y4yeHne TeopeTn4eckoro Mmatepuana. 9-10 10 9
DieMeHTbI CneunaibHON Teopumn 2.MoproToBka K JIP, opopmneHune oT4eTa, NOAFOTOBKA K CAA4Ye OoTYeTa 1 Hepenu
OTHOCUTENILHOCTMU. TeopeTmyeckon YacTtu no JIP. 3.MoAroToBKak NpakTUYeCKNM 3aHATUAM, peLleHmne
3aja4 1 ynpaxHeHuin. 4.NMToaroToBKa K KOHTPOsIbHOW paboTe
6.MonekynapHas dusvnka n TepMogMHamMmumKa 1.CocTaBneHune njaaHa-KOHCNeKTa, U3y4yeHne TeopeTn4eckoro Mmatepumana. 11-12 10 15
Tema: OCHOBHbIE MpefCcTaB/IeHNs MoJieKyIpHO-| 2.lToarotoska K JIP, opopmneHne oTHeTa, NOAFOTOBKa K cAa4vye oTHeTa u Hepenn
KWHETNYEeCKOWN Teopun. TeopeTnyeckonm 4acTu no JIP. 3.NMoAroTOBKaK NPakKTUYECKMM 3aHATUAM, peLlleHne
3a/lay 1 ynpaxkHeHui. 4.MoaroToBka K KOHTPOJbHOM paboTe
7.MonekynsapHas 1M3nkKa n TepMmognHamMmmKa 1.CocTaBneHue naaHa-KoHCneKTa, ndyyeHne TeopeTuyeckoro matepuana. 13-14 10 15
Tema: OCHOBbl TEPMOAUHAMUKMU. 2.MoproToBka K JIP, ochopMmaeHue oT4yeTa, NOArOTOBKa K cAavye oT4yeTa n Hepenm
TeopeTunyeckon 4acTu no JIP. 3.NMoAroTOBKaK NPakKTUYECKMM 3aHATUAM, pelleHne
3aja4 n ynpaxHeHui. 4.MoaroToBKa K TeCTUpoBaHuto. 5.MoarotoBka K
KOHTPOJIbHOW paboTe. 6. MOArOTOBKa K MPOMEXYTOYHOW aTTecTalunm.
8.MonekynapHas du3nka n TepMogmMHamMmmKa 1.CocTaBneHune njaaHa-KOHCNeKTa, U3y4yeHne TeopeTn4eckoro Mmatepumana. 15-17He 6 15
Tema: peanbHble rasbl, XUOKOCTU U TBeEpAble 2.MoproToeka K JIP, ochopmsieHne oT4yeTa, NOArOTOBKA K cAavye oT4yeTa u nenu
Tena. TeopeTnyeckon YacTu no JIP. 3.MoAroTOBKaK NPakKTUYECKMM 3aHATUAM, pelleHne
3aa4 U yrnpaxHeHui. 4.NMToAroToBKa K TeCTUPOBAHMIO.
2 9.9nekTpuyecTso.TeMa : 3neKTpocTaTumKa. 1.CocTaBneHue naaHa-KoHCcMneKTa, ndyyeHne TeopeTu4eckoro matepuana. 1-4 10 30
2.MopgroToBka K JIP, opopmneHne oT4eTa, NOAFOTOBKA K CAa4ve oT4yeTa u Hepenu
TeopeTunyeckon 4acTu no JIP. 3.NMoAroTOBKaK NPakKTUYECKMM 3aHATUAM, pelleHne
3a4ay 1 ynpa)xHeHun. 4.MoAroToBka K TeCTUPOBaHMIO.
10.9neKkTpnyecTBo. TeMa: NOCTOSHHLIN 1.CocTaBrsieHUe rnJjaHa-KOHCMeKTa, U3y4yeHne TeopeTn4eckoro Mmatepuana. 5-8 10 30
3NEKTPUYHECKUI TOK. 2.MoproToBka Kk JIP, opopmneHune oT4eTa, MOAFOTOBKA K CAA4Ye oT4eTa 1 Hepenu
TeopeTmyeckon YacTtu no JIP. 3.MoAroToBKak NpakTUYeCKNM 3aHATUAM, peLleHmne




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.
11.MarHeTun3M. Tema: MarHMTHoe none. 1.CocTaBrsieHMe rnjaHa-KOHCMeKTa, U3y4yeHne TeopeTn4eckoro Mmatepuana. 9-12 10 34
2.MoproToBka K JIP, opopmneHune oT4eTa, MOAFOTOBKA K CAA4Ye OoTYeTa 1 Hepenu
TeopeTumyeckon YacTtu no JIP. 3.MoAroToBKak NpakTUYECKNM 3aHATUAM, peLlleHmne
3334 U yrnpaKHeHW. aTTecTauun.
12.MarHeTusM. Tema: aNeKTpoOMarHmTHas 1.CocTaBneHue naaHa-KoOHCMNeKTa, N3y4eHne TeopeTnyeckoro matepuana. 13-17 10 34
VHAOYKUNSA. 2.MoproToeka K JIP, ochopmsieHne oT4yeTa, NOArOTOBKA K cAavye oT4yeTa U Hepenn
TeopeTnyeckonm 4acTu no JIP. 3.MoAroTOBKaK NPakKTUYECKMM 3aHATUAM, pelleHne
3a4ay u ynpaKHeHun. nHaykumns. 4.NMoarotoeBka K TeCTupoBaHmio. 5.Moarotoska K
MPOME)XYTO4YHOW aTTecTaumm.
3 13.KonebaHusa 1 BosIHbI. TeMa: MexaHun4yeckumne 1.CocTaBneHue naaHa-KoHCMNeKTa, n3y4yeHne TeopeTu4eckoro matepumana. 1-2 5 20
konebaHus. 2.MoproToeka K JIP, ochopmsieHue oT4yeTa, NOArOTOBKA K CAavye oT4yeTa u Hepenun
TeopeTumyeckon YacTtu no JIP. 3.MoAroToBKak NpakTUYeCKNM 3aHATUAM, peLleHmne
3334 U ynpaxHeHuin. 4.NMToaroToBKa K TeCTUPOBAHMIO.
14.KonebaHusa 1 BoJIHbI. Tema: 1.CocTaBneHue naaHa-KoOHCMNeKTa, N3y4eHne TeopeTnyeckoro matepuana. 3-4 5 20
3/1eKTPOMarHUTHble KonebaHns 2.MoproToeka K JIP, ochopmsieHne oT4yeTa, NOArOTOBKA K cAavye oT4yeTa U Hepenn
TeopeTnyeckonm YacTu no JIP. 3.MoAroTOBKaK NPakKTUYECKMM 3aHATUAM, pelleHne
3aja4 U yrnpaxHeHuin. 4.NMToAroToBKa K TeCTUPOBAHMIO.
15.KonebaHusa 1 BosiHbl. Tema: ynpyrue BosHbl. | 1.CocTaBneHMe NnaHa-KOHCNEKTa, U3yyYyeHne TeopeTM4eckoro matepuana. 5-6 5 20
2.MopgroToBka K JIP, opopMneHne oT4eTa, NOAFOTOBKA K cAa4vye oT4yeTa u Hepenu
TeopeTunyeckon 4acTu no JIP. 3.NMoAroTOBKaK NPakKTUYECKMM 3aHATUAM, pelleHne
3a4a4 1 ynpa>KHeHUN. K MpOMe)XyTOo4YHON aTTecTaunn. 4.NMoAroToBka K KOHTPOJIbHOMN
paboTe.
16.0nTuka. Tema: anemeHTbl reomeTpuydeckon | 1. CocTaBseHuMe njaHa-KOHCNEKTa, N3y4eHne TeopeTmn4eckoro Mmatepuana. 2. 7-8 5 10
onTUKN MoaroTtoBka K JIP, ohopMieHne oT4HeTa, NOAroTOBKa K cAadve oT4yeTa u Hepenn
TeopeTnyeckon 4acTu no JIP. 3.MoAroTOBKaK NPakKTUYECKMM 3aHATUAM, peLlleHne
33234 U yrpa>kHeHWN.
17.0nTuka. Tema: nHTepepeHLna ceeTa, 1.CocTaBneHue naaHa-KoHCcMneKTa, ndyyeHne TeopeTu4eckoro matepuana. 9-10 5 10
Andpakuma ceeTa, Noaspm3auns ceeTa. 2.MoproToBka K JIP, ochopMmneHue oT4yeTa, NOArOTOBKa K cAavye oT4yeTa n Hepenn
TeopeTunyeckon 4actu no JIP. 3.NMoAroTOBKaK NPakKTUYECKMM 3aHATUAM, pelleHne
3a4ay 1 ynpa)xHeHun. 4.MoAroToBka K TeCTUPOBaHMIO.
18.Tema: KBaHTOBas rnpupoaa U3ay4eHus. 1.CocTaBneHue naaHa-KoHCMNeKTa, n3y4yeHne TeopeTu4eckoro matepumania. 11-12 5 10
2.MoproToBka Kk JIP, opopmneHune oT4eTa, NMOAFOTOBKA K CAA4Ye oTYeTa 1 Hepenu
TeopeTmyeckon YacTtu no JIP. 3.MoAroToBKak NpakTUYeCKNM 3aHATUAM, peLleHmne
3334 U yrnpaKHeHWn.
19.KBaHTOBas pum3nka. Tema: 3/IeMeHTbl 1.CocTaBneHue naaHa-KoOHCMNeKTa, N3y4eHne TeopeTuyeckoro matepuana. 13-14 5 10
KBaHTOBOW (ON3UKN aTOMOB, MONEKYS U 2.MoproToeka K JIP, ochopmsieHne oT4yeTa, NOArOTOBKA K cAavye oT4yeTa u Hepenn
TBEPAbIX Ter. TeopeTnyeckon YacTu no JIP. 3.MoAroTOBKaK NPakKTUYECKMM 3aHATUAM, pelleHne
33234 U yrpa>kHeHWN.
20.AToMHasa un agepHasa gpusnka. Tema: pusmnka |1l.CocTaBrieHue njaHa-KOHCNEKTa, N3y4yeHne TeopeTm4eckoro Mmatepuana. 15-17 5 21
aTOMHOro agpa. 2.MoproToBka K JIP, ochopMmneHue oT4yeTa, NOArOTOBKA K cAavye oT4yeTa n Hepenm
TeopeTunyeckon 4acTu no JIP. 3.NMoAroTOBKaK NPakKTUYECKMM 3aHATUAM, pelleHne
3a4ay 1 ynpa>kHeHui. 4. NMoAroToBKa K MPOMeXXyTOYHOW aTTecTauunm.
NTOro: 156 339
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5.9. KaneHpapHbin rpadukK BocnuTaTesIbHOW paboTbl N0 AUCUMUNJIMHE

Moaynb 3 YyebHo-
nccnepoBaTenbCckas u
Hay4Ho-uccnefoBaTeNbckas

MITY

COBPEMEHHOM MUpe.

Moaynb HaTta, MecTo npoBeaeHus Ha3sBaHue MmeponpusaTus dopmMma npoBeaeHUsn OTBEeTCTBEHHbIW HocTuXXxeHus
MeponpusaTus oby4yalowmuxcs
ceHTA6pb 2024 ®I'BY BO Nekumnsa-becepa. dusnka B [pynnoBas Cunioxosa[l.b. YK-1.1; 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

53(07) M 54 MeToanyeckne yKasaHus K BbINOJHEHUIO
KOHTPOJIbHOW paboTbl Mo pu3suke : AN CTYAEHTOB
TeXHUYECKMX HanpaBieHU NoAroTOBKM (KBanudukaums

http://lib.mkgtu.ru:8002/libdata.php?id=2100024548

53(07) ® 50 ®u3uka. KomnboTepHoe MoAesIMpoBaHme n
BblYUCINTENbHbBIA 3KCNEepUMeHT B SlabopaTOpHOM
npakTukyme : yyebHoe nocobue / M-BO HayKmn 1 BbICLL.
obpasoBaHus PO, ®FEOY BO Malikon. roc. TeXHOJ. yH-T,
Kad. maTemaTuku, Gusmkm n cnctem. aHanmsa ; [cocT. O.b.
CuioxoBal. - Mankon : Ky4epeHko B.O., 2019. - 169 c. - 3b Hb
MITY. - URL: lib.mkgtu.ru:8002/libdata.php?id=2100047755.
- Pexxum pocTtyna: ona aBTOpPU3MpPOBaAHHbLIX MOJib30BaTeNEN. -
Bubnvorp.: c. 167 (3 Ha3B.). - ISBN 978-5-907-004-44-3

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

537(07) K 29 KatbambeToBa, M.A. (Markonckumn
rocyAapCTBEHHbIN TEXHONOrNYECKUA YHNBEPCUTET).
DNeKTPMYeCcTBO M 3/IeKTPOMarHeTnsMm : yyebHoe nocobue /
M.A. KatbambeToBa ; MuHo6pHaykn PO, ®IBOY BMO
Mankon. roc. TexHon. yH-T, Kad. xumunu, pusmkn n pusnko-
XMM. MeToA0B uccnen. - Mankon : Marapux O.'., 2014. - 64
C.-3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100031028. - Pexxum
JocTyna: Ansa 3aperncTpnupoBaHHbIX Nosb3oBaTesNen

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

535(07) K 29 KatbambeToBa, M.A. (Mannkonckumn
rocyfapCTBEHHbIN TEXHONOrMYeckni yHmsepcuteT). OnTukKa.
KBaHTOBas npupopa nsny4vyeHus : yvebHoe nocobue / M.A.
KaTtbambeToBa ; MuHob6pHayku PO, ®IBEOY BMO Marikon. roc.
TexXHOoJ. YH-T, Kad. xumunu, husmku v pun3nko-xmm. MeToanos
ncecnen. - Maikon : MarapuH O.IN., 2014. - 50 c. - 3b Hb
MITY. - URL: lib.mkgtu.ru:8002/libdata.php?id=2100029223.
- Pexxum goctyna: A5 3aperucTpupoBaHHbIX NoJib3oBaTesien

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

531(07) K 29 Katb6ambeToBa, M.A. (Mankonckumn
roCyAapCTBEHHbIA TEXHOIOMMYECKNA YHUBEPCUTET).
dur3n4eckrne 0CHOBbI MeXaHUKK : y4ebHO-MeToamnyYecKkoe
nocobue / [M.A. KatbambeToBal ; MuHobpHayku P®, ®IreQY
BO Mankon. roc. TexHos. yH-T, Kad. BbICLL. MaTeEMaTUKN ”
cucTem. aHanumsa. - Mankon : MarapuH O.l., 2019. - 104 c. -
9b HB MITY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100047761. - Pexxum
[oCTyna: Ansa 3aperncTpmpoBaHHbIX Nosib3oBaTeNen. -
Mpun.: c. 98-102

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

53(07) /1 12 JTabopaTopHbIN NPaKTUKYM MO Kypcy PU3MKKM C
KOMMbIOTEPHBIMU MOAENAMU (MexaHnKa, MoJIeKyispHas
dur3nkKa n TepMoanHaMMKa) : ANA CTYAEHTOB yyYpexAeHUn
BbICLLEro npodeccnoHansHoro obpasosaHus, obydatoLmxcs
Nno TEXHWYECKUM HanpaBJieHNsM NoAroToBKM / MMHOBpPHayKu
P®, ®I'BOY BMO Mawkon. roc. TexHon. yH-T, Kad. xumuu,
PU3NKM U PU3UKO-XMMUY. METOLOB uccneq. ; [coct. A.b.
CuioxoBal. - Mankon : MarapwuH O.I'., 2015. - 56 c. -
Bubnvorp.: c. 54 (3 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100024550&DOK=0
4A1EE&BASE=0007AA

SnemMeHTbl KBaHTOBOW (DU3MKN aTOMOB M MOJIEKY ) : y4ebHoe
rnocobue / MuHobpHayku P®, ®Ir50Y BIMO Mawkon. roc.
TexXHOJ. YH-T, Kad. Xxumuu, pusnkn n pusnko-xmmMmy.
MeTonoB nccnen. ; [coct. M.A. KatbambeToBal. - Maiikon :
MarapwuH O.I'., 2015. - 36 c. - 36 Hb MI'TY.

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

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue

CcbsIKa

Hukepos, B. A. ®usmka. CoBpeMeHHbIN Kypc : y4ebHuK / B.
A. Hukepos. - MockBa : lawkos u K, 2023. - 441 c. - ISBN
978-5-394-05378-8. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085552. - Pexxum
[0CTyna: No NoAnucke.

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

Hwukepos, B. A. ®n3uka ana sy3os. MexaHuka v

https://znanium.com/catalog/document?id=432244
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HasBaHue

CcblsIKa

MonekynsapHasa usmka : y4ebHuk / B. A. Hukepos. - MockBa :
Hawkos n K, 2021. - 136 c. - ISBN 978-5-394-00691-3. -
TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085551. - Pexxum
00CTyna: No noArucke.

BeTpoBa, B.T. ®usuka. C6opHUK 3amau : y4ebHoe nocobue /
B.T. BeTpoBa. - MMHCK : Bbiwsnwas wkona, 2015. - 446 c. -
3BC IPR Books. - URL: http://www.iprbookshop.ru/48021.html.
- Pexxum pocTtyna: no nognucke. - Mpun.: c. 426-438. -
Bnbanorp.: c. 439 (8 Ha3B.). - ISBN 978-985-06-2452-9

https://www.iprbookshop.ru/48021.html

CMbIK, A.®. dusnka: MNocobune ana caMocToATENbHOWN
paboTbl CTYAEHTOB TEXHNYECKNX YHUBEPCUTETOB : y4ebHoe
nocobue / A.®. Cmbik, .10. TumoeeBa, T.M. Tkayesa. -
MockBa : UHOPA-M, 2023. - 388 c. - (Bbicluee obpa3oBaHme:
MarucTtpaTypa). - 3b6C 3HaHuym. - URL:
https://znanium.com/catalog/document?id=426720. - Pexxum
jocTtyna: no nognucke. - ISBN 978-5-16-014670-6. - ISBN
978-5-16-107306-3

https://znanium.com/catalog/document?id=426720

Y4yebHo-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 00yYalowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbA (OB3) npenoctaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OFrPaHNYeHNAM NX 340PO0BbA U BOCMPUATUS MHOpMaLnn:

ONs VL C HapyLWeHWAMKN 3peHuns:

e B MeYyaTHON hopMe YBENIMYEHHBIM LLUPUDTOM,

B OpMe 3N1EKTPOHHOIr0 OKYMEHTa,
e B (hopme ayaunocpanna,
e B nevyaTHom popMe Ha s3blke bpanns.

Ona nuy c HapyLWeHNsSMN cnyxa:

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

ONs VL C HapyLWeHMAMUN ONMOPHO-ABMIaTEIbHOro annapaTa:

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) OUCLUMJIVH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpaszoBaTenbHOM
nporpamMmbl
YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4um
1 1 Xumus
5 3 lMpukiagHaa MmaTemMaTuka
56 78 Mpouecchl 1 annapaThbl
1 1 dunococus
123 123 MaTemaTuka
123 123 dursuka
YK-1.2 HaxoguT n KpUTUYECKN aHaIn3npyeT MHPopMaumo, HeobxoAuMyo A5 peleHnsi NoCTaBJeHHON 3a4a4n
1 1 Xnmus
5 3 MpuknagHas MmaTeMaTuka
56 78 Mpouecchl 1 annapaThbl
123 123 MaTemaTuka
123 123 dursurka
3 3 MNonnTonoruns
YK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapMaHTbl pelleHns 3a4a4u, OueHNBas UX AOCTOUHCTBA U HEAOCTaTKn
5 3 MNpuknagHas MmaTeMaTuka
56 78 Mpouecchl 1 annapaThbl
123 123 MaTemaTuKa
123 123 dursurka
3 3 MNonnTonoruns
YK-1.4 paMOTHO, IOTMYHO, apryMeHTUPOBaHHO hopMUpPyeT COBCTBEHHbIE CYXXAEHUSA N OLEeHKN. OTAnYaeT (hakTbl OT
MHEHUN, MHTepnpeTaunin, OLEeHOK U T.4. B PaCCy>KAEHUAX APYTrUX Y4aCTHUKOB AeATesIbHOCTH
5 3 NpuknagHas maTeMaTuka
1 1 dunocodus
123 123 MaTemaTuka
123 123 Ddunsvnka
3 3 MNonuTtonorus
YK-1.5 OnpepensieT 1 oueHnBaeT NOCAeACTBMUS BO3MOXHbIX PeLleHU 3a4a4u
5 3 NpuknagHas maTeMaTuka
1 1 dunocodus
123 123 MaTemaTuka
123 123 [ EVE]

7.2. OnucaHue nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx ¢oopMMpoBaHuUsA, ONUCaHUE LLKaJibl OLLeHUBAHUSA

Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB obOy4yeHus HaumeHoBaHue
pesynbTaThbl HeynoBJIETBOPUT | yaoBneTBopuTen XopoLwo OTJINYHO OLLeHO4YHOro
OCBOEHMUSA eJibHO bHO cpepncTsa

KOMMeTeHLUuun
1 2 3 4 5 6

YK-1: CnocobeH OCyLeCTBNATb NMOUCK, Kpl/lTI/I‘-IeCKI/II?I aHaJin3 N CMHTE3 VIHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon Oons
peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

YK-1.3 PaccmaTpmBaeT BO3MOXXHble BapnaHTbl pelleHns 3a4ayu, oueHnBas nx 4OCTOMHCTBA U HeJOoCTaTKu

3HaThb: ®parmMeHTapHble HenosnHble 3HaHUA | ChopmumpoBaHHble, | ChopMmpoBaHHbIe TecThl,
norn4yeckune 3HaHUA HO copep>kalimne cucTteMaTuUYeckne | KOHTPOJibHbIe
hopMbl 1 oTAesSibHble 3HaHUA paboThl,
rnpouenypsl, npobensbl 3HaHUA nabopaTopHble
cnocobcTBytOWME paboTbl.
pednekcun no
rnosoay

cobCTBEHHOM 1
MbIC/INTENbHON

n0eATesIbHOCTI.

YMeTh: YacTu4Hble yMeHUsA | HenosHble yMeHUs | YMeHMsa NosHble, CchopmMupoBaHHble
apryMeHTUpoBaHH jonyckatTcs yMeHus

0 hopMmmpoBaTb HebonbLne

cobcTBEeHHOE owmnbKkmn

CyXAeHune n

OLLeHKY

MHdopMaLunu
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa
KOMMNEeTeHuuu
1 2 3 4 5 6
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKoM | cucTeMaTuyeckoe
onpepeneHns HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
NMPaKTUYeCcKnX HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs
N3J10)KEHHOI 0 npobensl

peweHna 3aga4un.

YK-1: CnocobeH OCyLeCTBNATb NMOUCK, KpI/ITI/I‘-IECKI/II7I aHaJin3 N CMHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons
pelweHna NnoCcTtaBJ/IEHHbLIX 3a4a4

YK-1.4 F'paMOTHO, JIOFNMYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXXAEHUA U OUeHKN. OTnnYaeT hakTbl OT
MHEHUN, MHTepnpeTaLunii, OLLEHOK U T.4. B PaCCYy>KAEHUAX APYTUX Y4aCTHUKOB AeATeIbHOCTH

3HaTb: OCHOBHbIE
TEePMUHbI 1
6asoBble
3/1eMeHTbl, MeTobl
nccnenoBaHuin B
cucTeme coumanbH
0-rYMaHUTapHOM
3HAHUSA.

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMmeThb: YacTu4Hble yMeHUA | HenosHble yMeHUsa | YMeHMs NosHble, CchopMupoBaHHbIe
KPUTNYECKU JonyckawTcs yMeHus
oueHmBaTb HebosnbLne

MHGpOopMauuio, ownbkKmn

He3aBuUCMMO OT

NCTOYHUKA,

CaMOCTOATENbHO

npuobpeTaTb 1 cuC

TemMaTu3npoBaTb

3HaHuS,

apryMmeHTMpoBaHH

0 OTCTamBaTb CBOIO

TOYKY 3pEeHns.

Bnapetsb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
KOHKpeTHOoM BlageHne e NnpuMeHeHne cUcTeMaTUYeCKOM |cucTemMaTuyeckoe
MeToaosorven n HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
6a30BbIMU HaBbIKOB HaBbIKOB
MeTogamum couman jonyckatTcs

bHO-F'YMaHUTaPHbIX npobensl

AUCLUMMIINH,
No3BoSAOLWMNMM
OCYLLECTBAATh
pelueHune
LUMPOKOro KJjacca ¢
3a/1a4 Hay4Ho-MCcCn
e/l0BaTeNIbCKOro U
npuKaaaHoro
XapakTepa.

3K3aMeH, 3a4eT,
nabopaTopHble
paboThbl,
pedepaThl, 3a4eT,
3K3aMeH.

YK-1: CnocobeH ocyLecTBASATb MONCK, KPUTUHECKUI aHaIn3 ”

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALMN, MPUMEHSATb CUCTEMHBIA NOoAX0A ONs

YK-1.2 HaxoauT n KpUTUYECKN aHan3npyeT nHdopMaumoo, HeobxoauMyo AN pelweHns NoCTaBJAeHHON 3a4a4um

3HaTh: ®parmMeHTapHble HenonHble 3HaHua | CchopMupoBaHHble, | CHhOpMMPOBaHHBIE TecThl,
0cobeHHOCTMN 3HaHWA HO copepxxalune cncTeMaTuyveckme | KOHTPOJibHble
CUCTEMHOro n oTAesibHble 3HaHus paboTsl,
KPUTUYECKOro npobenbl 3HaHUSA nabopaTopHble
MbILLIEHUA U paboTbl.
OEeMOHCTPMpPOBaTL

rOTOBHOCTb K
HeMy; nornyeckune
hopMbl 1
npouenypsbl,
O0EMOHCTPUPOBaThL
CMocobHOCTb K
pediekcun no
rnosoay
cobcTBEHHOW 1
MbIC/INTEJIbHON

nesaTeNIbHOCTI.

YMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHUs NosHble, CchopMupoBaHHbIe
aHanM3npoBaTb JonyckawTcs yMeHus
NCTOYHUKN HebosnbLne
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa
KOMMNEeTeHuuu
1 2 3 4 5 6
nHdopMaumm ¢ owmnbKmn
TOYKUN 3peHuns
BPEMEHHbIX 1
MPOCTPaHCTBEHHb
X YCNIOBUW X
BO3HWKHOBEHUS
Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKoM | cucTeMaTuyeckoe
onpepeneHns HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
NMPaKTUYeCcKnX HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs
N3J10)KEHHOI 0 npobensl

peweHna 3agadn

YK-1: CnocobeH oCyLecTBAATb NOUCK, KPUTUYECKWIA aHaNn3 n

peweHna NoCcTtaBJ/IEHHbLIX 3a4a4

CNHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons

YK-1.1 AHanu3snpyeT 3agaydy, Bblaenss ee 6a3oBble COCTaBASAOWME, OCYyLLEeCTBAAET

AEKOMMO3NLINIO 3a4a4n

3HaThb:
nlornyeckmne
hopMbl 1
npouenypsl,
cnocobcTByOWME
pedekcun no
rnoesoay
cobCcTBEHHOM 1
MbICINTENbHON

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

0EeATENbHOCTW.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIe
apryMeHTUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
COMoCTaBNEHNSA HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
pasHbIX HaBbIKOB HaBbIKOB
NCTOYHUKOB JonyckatTcs

nHpopmaumm ¢ npobensi

Llefblo BbIIBNEHUSA
X NpOTUBOpPEYNI
1 NoOncKa
00CTOBEPHbIX
CYXXAEHUN

KOHTPOJIbHbIE
paboTsl,
nabopaTopHble
paboThbl,
pedepaThbl.

YK-1: CnocobeH ocyLLeCcTBAATb MOUCK, KOUTUYECKMIA aHaN3 U

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALMN, MPUMEHSATb CUCTEMHBIA NOoAX0A ONs

YK-1.5 OnpepgenseTt

N OUEHUBAET NoCcnencTBnad BO3MOXKHbIX peLIJeHI/II?I 3aga4yun

3HaTh:
nornyeckumne
hopMbl 1
npouenypsl,
cnocobcTBylOWME
pediekcun no
rnoesoay
cobcTBEHHOW 1
MbICIUTENIbHON

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

heaTeNbHOCTH.

YMeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
apryMeHTUpOBaHH hornyckatTcs yMeHus

0 (hopMuMpoBaTb HebonbLIne

cobcTBEeHHOE owmnbKkmn

Cy)XOeHune n

OLLeHKY

MHopMaunun

Bnapetn: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblkamMu BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cMctemaTuyeckoe
onpepeneHns HaBblKamMu HaBbIKOB NMpUMEHeHUn npuMeHeHne
MPaKTUYeCKnNX HaBbIKOB HaBbIKOB
rnocnencTeun JonyckawTcs

N3J10)KEHHOI 0 npobenbl

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

KOMMETEHL MU
1 2 3 4 5 6

peweHna 3agadn

YK-1: CnocobeH oCyLecTBAATb NMOUCK, KPUTUYECKWIA aHaNn3 1
peLleHust NoCTaBeHHbIX 3a4ay

CNHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons

rOTOBHOCTb K
HeMy; flornyeckune
hopMbl 1
npouenypsl,
O0EMOHCTPUPOBaThL
CnocobHoOCTb K
pediekcun no
rnoesoay
cobcTBEHHOW 1
MbICIUTENIbHON

peweHna 3agayn

heaTeNbHOCTH.

YMeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
aHann3nposaTb hornyckatTcs yMeHus
NCTOYHUKN HebonbLIne

nHdopMaLum ¢ ownbkmn

TOYKWN 3pEHMns

BPEMEHHbIX "

NPOCTPAHCTBEHHb

X YCNIOBUW NX

BO3HVWKHOBEHUSA

Bnapetsb: YacTuyHoe HecuctemaTtunyecko | B YcnewHoe n
HaBblkamMu BNajeHune e npMMeHeHne CMcTeMaTUyYeCcKoOM | cucTemMaTuyeckoe
onpepeneHns HaBblkamMu HaBbIKOB NnpUMeHeHnn npuMeHeHune
NpPaKkTUY4eCKMX HaBblKOB HaBblKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

YK-1.2 HaxoguT n KpUTUHECKN aHaIN3npyeT MHopMaLumo, HeobxoauMyo AN peleHnss NoCTaBJeHHON 3a4a4n

3HaTh!: ®parmMmeHTapHble HenonHble 3HaHUs | ChopMupoBaHHble, | ChopMMpoBaHHbIE KOHTPOJIbHbIE
ocobeHHOCTHN 3HaHWA HO colepxalluune cucrtematuyeckne | paboThl,
CUCTEMHOIO U oTAellbHble 3HaHWA nabopaTopHble
KpPUTUYECKOro npobenbl 3HaHWA paboThl,
MbILLIEHUA U pedepaThbl.
0eMOHCTpUpoBaTb

YK-1: CnocobeH oCyLecTBAATb NOUCK, KPUTUYECKWIA aHaNn3 1
peLleHnst NoCTaB/eHHbIX 3a4ay

CNHTE3 I/IHCbOpMaLlI/II/I, NMPUMEHATb CUCTEMHBbIN noaxon ons

YK-1.1 AHanu3snpyeT 3agaydy, Bblaenss ee 6a3oBble COCTaBASAOWME, OCYyLLIEeCTBAAET

AEKOMMO3NLINIO 3a4a4n

3HaThb:
nlornyeckmne
hopMbl 1
npouenypsl,
cnocobcTByOWME
pedekcun no
rnoesoay
cobCTBEHHOM 1
MbICINTENbHON

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CdopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

Llefblo BbIIBNEHUSA
X NpOTUBOpPEYNIA
1 NoOncKa
00CTOBEPHbIX
CYXXAEHUN

0EeATENbHOCTW.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIe
apryMeHTUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKOM | cucTeMaTuyeckoe
COMoCTaBNEHNS HaBbIKamMm HaBbIKOB npUMeHeHNn npuMeHeHne
pasHbIX HaBbIKOB HaBbIKOB
NCTOYHUKOB JonyckatTcs

nHpopmaumm ¢ npobensi

TecThl,
KOHTPOJIbHbIE
paboThl,
nabopaTtopHble
paboTsl,
pedepaThbl.

7.3. Tunosblie KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe ANA OULEeHKM
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3HaHUW, YMEHUNA, HaBbIKOB U (U1M) onbiTa AEATEeNILHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMupoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

3auveT-hopMa MNPOBEPKM 3HAHWUNA, YMEHWA W HaBbIKOB, MNpuobpeTeHHbIX oby4alolunMucs B
npouecce yceoeHus y4ebHoro Mmatepuasa NeKLUNOHHbIX, MPAKTUYECKNX U CEMUHAPCKNX 3aHSATUN MO
ANCUUNANHE.

Bonpocsbl K 3a4eTy no ¢pu3mkKe OJiA NnpoBeAeHUA NPOMEe)XXYyTO4YHOU aTTecTaluuu.
lcemecTp

1. MpegmeT pusnkn. Metoabl PU3NHECKOro UCCNEA0BaAHNSA: ONbIT, FUMNOTE3a, SKCNEePUMEHT, Teopus.
Ponb n3nKn B pasBUTNM TEXHUKN N €€ CBA3b C APYrMMU HayKaMu. Pusnyeckmne Mmogenm n nx posb.
Ponb un3nkn B BbiCLLEM MpodeccnoHasibHoM obpa3oBaHuN.

2. MexaHuKa 1 eé pasgensbl. Knaccuyeckas n KBaHToBasi MexaHunka. OCHOBbI PeaTUBNCTCKON
MexaHUKKN. MexaHunyeckoe asmxeHne. OCHOBHbIE h3MYecKne Moaenn: YacTmua (MaTepuasnbHas
To4Ka), cMcTemMa YacTuu, abcontoTHO TBEpPAOE Teso, CrJolWHana cpena. NMoHATME COCTOSHUSA B
KNlAaCCUYECKOM MeXaHNKe U MPUHLUMN OTHOCUTENbHOCTU B MEXaHUKe.

3. Cnctema oTcHéTa. CKanspHble N BEKTOPHbIE (hnsnyeckme senmndmHbl. OCHOBHbIE KMHEMATUYECKue
XapaKTepuUCTUKN MaTepranbHON TOYKN: PafnyC-BEKTOP U ero nNpoekumn no ocaM KoopamHarT,
BEKTOp nepemeLleHuns, TpaekTopumsa. CKOpOCTb U YCKOPEHME U UX NPOEeKL X N0 0CAM KOOpAMHaT.
KuHeMaTunka n AMHaMnuka TBEPAOro Tena, XWAKOCTeN U ra3os.

4. TMocTynaTesibHOe 1 BpawaTesibHOe ABUMXKXEHUSA. TBEpAOe Tes0 Kak cucteMa Yactuu,. A6CoNoTHO
TBEpOOe Teso. BpalwaTenbHoe ABMXKEHME TOYKN (YacTuubl) 1 abCoNOTHO TBEPAOIro Tena BOKPYr
HEeMoABUXXHOM OCK. YrioBas CKOPOCTb U Yr/10BOE YCKOPEHMe (CpeaHsas U MCHOBEHHasa UX 3Ha4YeHuns).
CB£3b JIMHENHbIX U YIrI0BbIX NAapaMeTpoB.

5. CKOpOCTb U YCKOpPEHMe YacTuLbl MPU KPUBOJIMHENHOM ABUXKEHUN Ha NpUMepe OBMXKEHUS
YacCTULbl MO OKPYXXHOCTU C MOCTOSSHHOW MO MOAY0 CKOPOCThIO. LleHTpocTpeMuTensHoe
(HopMasibHOE) N TaHreHUMalbHOE COCTaBSIOLLINE NOJIHOIO YCKOPEeHUs. KpuBM3Ha TPaAaeKToOpUMN.

6. JnHamMmnka MaTepmanbHON TOYKN. Macca, uMNynbC (KONNYEeCTBO ABUXKEHUS), cuna. OCHOBHbIe
3aKOHbl AMHaMUKKM (3aKOHbl HbloTOoHa). BTopon 3akoH HbtoToOHa B anddepeHunanbHom opme.
YpaBHeHMe gBu>XeHuns. LLeHTp Macc MexaHN4YeCKOM CUCTEMbI 1 3aKOH ero ABMXXEHUS.

7. Cvnbl ynpyroctu n ynpyrve gedopMaunm n Hanps>XeHns B TBEPAOM Tene. 3akoH N'yka ansa
MPY>XXWHbI U CTep>XHA. Moaynb FOHra.

8. 3aMKHyTasi cuctema Ten. BHyTpeHHUe 1 BHeWHne cunbl. KoHCcepBaTMBHbIE M HEKOHCEPBATMBHbIE
CUNbl. 3aKOHbl COXPaHEHUS. 3aKOH COXPaHEHUsI UMMYbCa U ero npumMmeHeHne K abcotoTHO
ynpyromy n Heyrnpyromy yaapy MaTepuasbHbIX LLAPOB.

9. PaboTa nepeMeHHON CUJibl U MOLLHOCTb. dHeprusa. KnHetnyeckas sHeprus MaTepuasbHOW TOYKMN
n TBEpAoro Ttena. MpocTble MexaHM3Mbl U UX Ha3HavYeHne. KoaddpunymneHT nonesHoro 4encreuns
MeXxaHu3Mma.

10. PaboTa B none cuibl TAXeCTU. MNMoTeHunanbHaa sHeprusa n eé ceasb C CUJION, AENCTBYIOLWEN Ha
MaTepuasibHyo TOYKY. [osIHaA MexaHU4yeckas 3Heprus CUCTEMbl U 3aKOH €€ CoXpaHeHus B
3aMKHYTbIX CUCTEMaX.

11. BpawaTesbHoe ABUMXKeHUE TBEPAOro Tesia. MOMEHT Cuibl 1 BpalaTesibHbIA MOMEHT.
KnHeTnyeckas sHeprus spallatolierocs TBEpAOro Tesia. MOMEHT MHEPLMU MaTepUnaibHON YaCTuULbI
n TBEpaoro Tena. Teopema lNonreHca-LTenHepa.

12. PaboTa, coBepliaeMasn npu BpaleHun TBépaoro tena. OCHOBHOE ypaBHEHME ONHAMUKUN
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BpalwaTe/ibHOro ABM>XeHun4 TBépD,OI'O Tena. MOMeHT nMnynbCa N 3aKOH COXpPaHEHNSI MOMEHTa
nMMmnyJsibCa B 3aMKHYTbIX CUCTEMaX.

13. NpegMeT MONEKYNAPHON PU3NKK 1 TepMoanHamMunkn. CtatucTmyeckas dunsnka n
TepMognHamMmmnka. OCHOBHbIE MONOXKEHUS MONEKYNAPHO-KMHETMYECKOW TEOPUN ra3os.
TepMOANHAMUYECKU N CTAaTUCTUYECKUA MeToAbl. Tpu Havasna TeEPMOANHAMUKNA.

14. OcHOBHOE ypaBHEHME MONEKYIAPHO-KUHETUYECKON Teopnmn naeasibHOro rasa Ana gaBsieHus.
KuHeTunyeckme ABNEHUS. DN1eMEHTbl HEPAaBHOBECHOMN TEPMOANHAMUKIN. 3aKOHbI Anddy3un,
BHYTPEHHEro TpeHMs 1 TenJI0NPoBOAHOCTU (OMbITHbIE 3aKOHbI). Auddy3nsa B rasax.
KoshdpumumreHTbl Anddysmu, TeNIONPOBOLAHOCTU U BA3ZKOCTU. TeMnepaTyponpoBOAHOCTb.

15. BHyTpeHHSAA 3Heprus cnctemol. TennoobmeH. PaboTa n konnyecTso TennoThl. [lepBoe Havano
TepMmognHaMunkin. PaboTta, copepllaemMas TEPMOANHAMNYECKON CUCTEMON NPU N3MEHEHUNAX eé
obbema.

16. CteneHun ceobobl Monekyn rasa. 3akoH (Teopema) bonbumaHa. BHyTpeHHSASA aHeprusa
naeanbHOro rasa. Tenn0éMKoCTb. 3aBUCUMOCTb TEMJI0EMKOCTU UaeasibHOro rasa ot CTeneHu
csobobl MONEKyN 1 OT BUAa npouecca Tensonepenaym (M30xopHoro, nsobapHoro,
n3otepmmyeckoro, agnabatHoro). YpasHeHne Manepa.

17. NepBbl 3aKOH (NepBoOe Hava0) TEPMOONHAMUKIN (3aKOH COXPAHEHNS SHEPrUn B TEMJI0BbIX
npoueccax ). [IpuMmeHeHne NepBoro Havyasna TepMoaMHaAMUMKM K U30MNpoLeccam B rasax.
ApnabaTtuyeckunin npouecc. YpaBHeHue MyaccoHa. MonanTponHbIi npouecc.

18. O6bpaTumMblie 1 HeobpaTuMble NMpoLecchl. BTopoe Havyasno TepMOANHAMUKN N €ro CTaTUCTUYeCcKoe
ToNikoBaHMe. HeobpaTuMoCTb TensIoBbIX NpoueccoB. Npeobpa3oBaHne SHEPrMn B TEMJIOBbIX
asuratenax. MpuHumn paboTbl TENAOBLIX ABUraTenen n Xono4nabHbIX MawmnH. Llmkn KapHo n ero
Ko3(hpnUMEHT NONE3HOIro AEeNCTBUS.

19. TepMoanHaMmyeckme hyHKLUM COCTOSHUSA. TepMognHaMnyeckme noTeHunanbl - BHyTPEHHAA
3Heprus, ceobogHas sHeprua FenbmMronbua (M30TEPMUYECKUIA NOTEHLMAN), SHTaNbLNNS
(Tennocogep>xaHue nam TennoBas PyHKLUNSA), TepMoaMHAMUYECKU noTeHunan Mrmbbca (sHeprus
Mmb6ca ) n cBA3bIBalOLWME NX OCHOBHbIE COOTHOLLUEHMS.

20. HeobpaTMOCTb TemnaoBbIX MPOLLEeCCOB. TepMogNHaMMYECKast BEPOATHOCTb M SHTpONus.
HepaBeHcTBO Knay3unyca. TpeTbe Ha4yaso TepMOANHAaMUKN (Teopema HepHcTa) n cnencrems us
Hero. MoHATNe 0 AMHaMMYeCcKoM xaoce. Knaccmyeckas u KBaHTOBblE CTAaTUCTUKN.

21.KoHOeHcMpoBaHHOEe cocTosaHMe. da3oBble paBHOBECUSA N (pa30Bble NpeBpaLlleHns
MpuMepHbIN NepeYeHb BONMPOCOB K 3a4eTy No (pusnke ansa CTyneHTOoB.
2ceMecTp

1. DneKTpocTaTuUKa B BaKyyMe 1 B BeLWECTBE N €€ 3afa4n. DNEeKTPUYECKUIN 3apas. 3aKOoH
COXpaHEeHUs dNEeKTPUYECKOoro 3apsna. 3aKoH B3aUMOLENCTBUA TOYEYHLIX 3apsaaoB (3akoH KysioHa).
EovHuua 3apsga. lNMone n BewecTBo - iB€ OCHOBHbIE (POPMbI CyLLECTBOBAHNA MaTepuu.
AnekTpuyeckoe nose. Hanpsa>X&HHOCTb anekKTpuydeckoro nosad. Cynepno3numsa 31eKTpoCcTaTUu4eCcKmnx
nonen. Npadunyeckoe n3obparkeHne 31eKTPUYECKNX NoSen.

2. NoTOK BEKTOpa Hanps»XEHHOCTU 31eKTpuyeckoro nons. Teopema OcTporpanckoro-raycca ons
3/IeKTPOCTATNYECKOro Nossa B Bakyyme. PaboTa Cu 31eKTPOCTaTUYECKOro NoJis No nepeMeLLeHunto
3apsapa. NMoteHumran nonsa. CeA3b MeXAY HaNPs»XXEHHOCTbLIO U MoTeHuManoM. Lnpkynauma sBektopa
HanNpPs>XEHHOCTWN 3/IEKTPOCTAaTUYECKOro NoJs. DKBUNOTEHLUMaIbHbIE MOBEPXHOCTMU.

3. 3ﬂeKTp|/|LleCKOG none B BeuwiecTBe. CBoOBOAHLIE U CBSAI3aHHbIE 3apAagbl. 3J'IeKTpI/I'-IeCKVIIZ onnoJb.
Tuvnbl 4N3NEKTPUKOB N BUALI NONSAPU3aLLIUN ONINEKTPUKOB. BEKTOP 31eKTpNYeCcKoro CMeLLeHuns.

4. NNpoBOAHUKM B 3/IEKTPUYECKOM noJse. PacnpenesieHne 3apanoB B NPOBOAHMKAX.
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dneKTpocTaTU4YecKas 3alnTa. DNIEeKTPOEMKOCTb YEANHEHHOI0O 1 He yeAUHEHHOr 0 NMPOBOAHNKA
(cuctembl NpoBOAHNKOB). KOHAEHCATOPbI. DHEPrUs 3apsXXKEHHOr0 NPOBOAHMKA, KOHAEHCcaTopa U
CUCTEMbI 3apPSXKEHHbIX YaCTuL,. DHEPrus 3NeKTPOCTAaTUYECKOro Nons.

5. 9nekTpoanHaMmkKa n eé 3agaydn. NMpnHUNN OTHOCUTENBLHOCTU B 31IeKTpoanHaMmnKe MoCcTOAHHbIN
3/1IeKTPUNYECKUA TOK. Cnia 1 MAOTHOCTb TOKa. Pa3HOCTb MOTEHLUNaN0B, 3IEKTPOABMXKYLWAA cuia
(24C). anekTpunyeckoe HanpsaxeHue. MpaBuna Knpxroga 418 3I1eKTPUYeCKNX uenem noCcToaHHOro
TOKa 1 NpuMepbl UX MPUMEHEHUS.

6. 3akoHbl OMa n xoynsa - JleHua. OndpdepeHumnanbHas popma 3akoHoB Oma u [xoynsa-JleHua.
3akoH OMa O0na Heo4HOPOOHOr o0 yy4acTKa uenu. Npupoa 371eKTPUYeCcKoro Toka B B MeTasnax,
XMNOKOCTAX N ra3ax. 3akoH OMa AN8 31eKTPOSINTOB. DNIEKTPOJSIM3 N OCHOBHbIE 3aKOHbI 3/IEKTPOIM3a
(3akoHbl ®apapes).

7. MarHeToCcTaTuKa B BaKyyMe 1 B BellecTBe 1 eé 3aga4vn. OTHOCUTENbHLIN XapaKTep
3NEeKTPNYECKOro  MarHUTHOro nonen. MarHNTHoe B3aMMOOeNCTBME TOKOB. BeKTOp MarHUTHOM
MHAOYKUUW. MarHMTHOE noJsie TOKa Kak pensaTuBuUCTCKU 3pdekT. MarHUTHbLIN MOMEHT KOHTYpa C
TOKOM U1 ero BpallaTesibHbli MOMEHT.

8. 3akoH buo-CaBapa-J/lannaca n ero NpMMeHeHne K pac4éTy MarHUTHbIX Moaen NPsMoro
NMPOBOAHMKA U KPYrOBOrO KOHTYpa C TOKOM. Linpkynsauma BeKTopa MHAYKLUUN MarHUTHOMO nons.
BuxpeBon xapakTep MarHUTHOro NoJsis. 3aKOH MNOJIHOMo TOKa A9 MarHUTHOMO NOMA B BaKyyMe.

9. MarHuTHOE none AOJINMHHOIo coneHounpga. I'IpvlmeHeHme coJieHoOnaa B pPa3yiNyHbIX MeXaHU3MaxX n
YyCTPOMNCTBax aBToMaTM3auUnn. encTesme MarHNTHOro NOJIS Ha dJIEMEHT TOKa. 3akoH AMnepa.
B3anmopencremne napassienbHblX MPOBOAHUKOB C TOKaAMMU.

10. encTBME MarHUTHOIO MOASA Ha ABMXYLIMIACA 3apsaa. Cuna JlopeHua. 3dhdekT Xonna un ero
TexHn4Yeckoe rnpmmeHeHune. MNMpuHumMn 4encTemsa gaTYNKoB Xosina.

11. KOHTYp C TOKOM B MarHMTHOM roJie. BpawaTenbHblA MOMEHT KOHTYpPa BO BHELUHEM MArHUTHOM
nosie. MarHUTHLIN NOTOK. TeopeMa OcTporpaackoro-raycca ans MmarHuTHoro nons. Pabota
nepeMelleHns MPOBOAHNKA W KOHTYpPa C TOKOM B MarHMTHOM roJie.

22. fBneHue 31eKTpoOMarHnTHoONM nHaykumm (onblTel ®apanesn). 3akoHbl Papanes n JleHua.
O6beanHEHHbI (OCHOBHOWN) 3aKOH 3JIEKTPOMarHUTHON MHOYKUWN. BuXxpeBoe 3neKTpuyeckoe rorse.

13. flBNeHne CaMONHOYKUWUU U B3aUMHOWN MHOYKUMW. NHOYKTUBHOCTb KOHTYpa, eAnHnua
WHOYKTUBHOCTN.

14. DnekTpuyeckne TOKM Npu PasMbiKaHUN 1 3aMbIKaHWUN SNEKTPUYECKMX Liernei MOCTOSSHHOro ToKa.
KBa3ncTaunOHapHbIe TOKW. BuxpeBble TOKN U TEXHUYECKNE YCTPONCTBA, OCHOBaHHbIE Ha NX
None3HbIX CBONCTBaX. MHOYKUMOHHbIE MNeYn U HarpesaTesn.

15. 3Hepr|/|ﬂ MarHuTHoro nons. O6bLEMHas NJIOTHOCTb 3Heprun MarHNTHoro nong. NpnmeHeHne
ABNeHnA 3J'|eKTpOMaFHI/ITHOIZ WHOYKUWW B MPOMBbILLUIEHHOCTU N B TEXHUKE. BO3HNKHOBEHME
MHOYKUMNOHHOIO TOKa BO BpallaloweMCa KOHTYpe 1 ero npakTn4eckoe rnpnmMmeHeHune.

16. MarHnTHOE noJsie B BewecTBe. 3a4a4n MarHeToCcTaTuUKM B BewecTBe. MarHUTHbIE
XapaKTEPUCTUKWN BELLECTBA - BEKTOP HAMarHU4YeHHOCTU, MarHUTHaa BOCMPUMMYMBOCTb U
MarHMTHas NMPOHULAEMOCTb BeELEeCTBa.

17. Knaccnmkaumsa MarHeTUKOB. 3aKOH MOJIHOMO TOKa AJ19 MAarHUTHOIO MoJif B BellecTBe. BekTop
HanNpPs>X&HHOCTN MarHUTHOIO MOS U ero LMpKyaaunsa. YCNoBMA Ha FpaHuue pa3gena AByX Cpea.

18. OcHoBbI Teopun MakcBesuia a1 3N1eKTPOMAarHUTHOro Noas. TOKN CcMeLleHns. YpaBHeHUS
MakcBenna B MHTerpasabHoOM 1 B gucgepeHumnansHom hopmax. MaTepmanbHble ypaBHEHNS.
MPUHUWN OTHOCUTENLHOCTU B IeKTPOANHAaMUKE.

DK3aMeH MO)XXeT MpPoBOAMTLCSA BOpME YCTHOro ornpoca nobunetam (Borpocam) nnu 6es
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61NeToB, C NpeaBapMUTEsIbHON MOAroTOBKON nnmbe3 noaAroToBKMU, MOYCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BMpaBe 3aZlaBaTb BOMPOCbI CBepx 6uneTa, a TakXe, MOMMMO TeopeTU4eCKUX
BOMPOCOB, AaBaTb 3a[a4yuX NonporpaMmMe AaHHOro Kypca.

JK3aMeHaluMoHHble  buneTbl  (BOMPOCbI)  yTBEP)XOAlOTCA  HasacedaHun  Kadeppol
MNoAMNChIBAOTCA 3aBejylowuMm kadegpon. Bbunete po/mkKHO cofepxaTbca Hebonee Tpex
BOMPOCOB. KOMNAEKT 3K3aMeHauMOHHbIX 6uneToB nogucuunanHe [OJXKeH coaepxaTb25—30
buneTos.

JK3aMeHaTop MOXXET MPOCTaBUTb dK3aMeH be3 onpocanin cobecenoBaHus TeMm CTyaAeHTaMm,
KOTOpPble aKTUBHO Y4aCTBOBaJZIN BCEMNHAPCKUX 3aHATUAX.

Bonpochkl K 3K3aMeHy no ¢husukKe Ossa npoBeneHus NpoMe)XyTouyHOW aTrecTtauuu.
3cemecTp

1. FapMoHMYyeckne konebaHns (MexaHn4eckne n 31eKTPOMArHUTHbLIE) N UX XapPaKTEPUCTUKMN.
HopManbHble Mmoabl. AnddepeHumanbHoe ypaBHEHME FrapMOHUYecKnx konebaHunin. FapMoHnYeckuia
N @HFAPMOHUYECKUIN OCLUNNSATOPSI.

2. MpY>XNHHbIN, MaTeMaTUYECKNI U PU3NYeCcKnn MassTHUKN. OuddepeHumnanbHoOe ypaBHeHNE
konebaHun. MpmnBeneHHaa oNvHa pusnyeckoro MmasTHMKa. KonebaTenbHbih KOHTYpP. DHeprus
MeXaHWUYeCKNX N 3NIEKTPOMArHNUTHbIX FTaPMOHNYECKNX KonebaHun.

3. AnddepeHumnanbHoe ypaBHEHME 3aTyXaloWMX MEXAHNYECKUX U 3IEKTPOMArHUTHbIX KosiebaHuin n
ero peweHue. JlorapmpmMmnyeckmn gekpeMeHT 3aTyxaHud. Anepnoanvyeckmnm npouecc. Kputmyeckoe
conpoTMBIEHNE KOHTYpa.

4. OnpdhepeHumnanbHoe ypaBHEHNE BbIHY)XOEHHbLIX MEXaHNYECKUX U 2NIEKTPOMArHUTHbIX KosiebaHuin
N ero pelwleHne. AMNANTYAa 1 pasa BbiHYXAEHHbIX KonebaHuin. Pe3oHaHC

5. KuHeMaTuMKa BOJIHOBbIX MpoLeccoB. MexaHM3M obpa3oBaHus BOJIH B yrpyron cpeae. BonHoBas
NOBEPXHOCTb M (POHT BOJIHbI. MpuHUMN TtolireHca. NMpofosbHbIE N NoNepeYHble BOJIHbI. YpaBHEHMe
6eryLien BoJHbI 1 BOJIHOBOE (AN depeHUManbHOe) ypaBHEHNE MEXaHMYECKMX BOJIH.

6. DHeprus BoJIHbl. AKYCTUYeCKMe (3ByKOBbIe) BOJIHbI. DdhdekT onnepa B akycTuke. lNpuMmeHeHune
MexaHU4YeCKMX BOJH. MpUHUKMN Cynepno3numnm BOJSIH U rpaHuLbl ero NpUMeHnMMocTun. KorepeHTHOCTb
N nHTepdepeHUna MexaHNYeCKNX BOJIH.

7. dNeKTpoMarHuTHble BOJIHbIL. AnddepeHumnanbHoe (BOJIHOBOE) YyPaBHEHMUE 3JIEKTPOMArHUTHON
BOJIHbl. OCHOBHbIE CBOMNCTBA 3/IEKTPOMArHNUTHbIX BOJIH. MOHOXpOMaTn4Yeckas BOJIHa.

8. DHepruvs 3NeKTPoMarHUTHbIX BOJIH. [OTOK 3Heprun. BekTop YMoBa-MNonHTMHra. MaTepmnanbHOCTb
3/1IeKTPOMArHUTHOro nons. NpuUMeHeHne 31eKTPOMarHUTHbIX BOJIH B TEXHUKE U CBA3MW.

9. Mpupopa ceeTa, reoMeTpmnyeckasa v BoJIHOBas onTukKa. FleomeTpuyeckas onTuKa 1 €€ 3aKOHbI
(3aKOHHbI OTpa>xeHnd n npesioMJsieHna CBeTOBbIX nyqe|7|). fBneHne rnosIHOro BHyTPEeHHEero oTpa>KeHus
CBeTa N ero texHn4eckoe rpnmeHeHme.

10. MpegmeT onTukK. LLIKana anekTpoMarHUTHbIX BOJIH. MHTepdepeHUnsa BOSIH. KOrepeHTHOCTb U
MOHOXPOMATUYHOCTb CBETOBbIX BOJIH. YCUNeHne 1 ocnabseHne MHTEHCMBHOCTU CBETOBLIX BOJIH.
Bpems n gnivHa KorepeHTHOCTH.

11. MeToabl HabnwaeHNa NHTepdepeHL N CBETOBbIX BOJIH. PAac4éT nHTephepeHLNOHHON KapTUHbI
OT OBYX KOrepeHTHbIX UCTOYHUKOB A5 onblTa FOHra. OnTuyeckasa pa3HOCTb X04a BOJIH (CBETOBbIX
Jlyden) n pasHocTb ¢as.

12. UHTepdepeHLmnsa cBeTa B TOHKUX MIEHKaX (MOM0Chbl paBHOrO HaKJIOHa). YCNOBUS YCUNEHUS 1
ocnabneHnst UHTEHCMBHOCTY CBETOBbIX BOJIH B TOHKMX MEHKax. MpocBeTieHne onTuku,
npakTU4eckoe npuMeHeHne nHTepdepeHLnmn ceeTa.
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13. NHTepdepeHuns B NIEHKAX NEPEMEHHOWN TONALWMHLI (MOJIOCHI PaBHOW TOAWMHLI). Konbua
HbloTOHa.

14. NHTepdepeHUNOHHbIE onTnYeckue npubopbl N BoIHOBOAbI. . UIHTepdepomeTpbl 1 nx
MPUMEHEHMEe B TEXHNKE U B HaY4YHbIX UccaegoBaHuax. Ontudeckas ronorpaduma n obnactm eé
NMPUMeHeHns.

15. Ondppakumnsa BonH. MpuHumn MNonreHca n npuHumn MNonreHca-®peHens. Meton 30H ®dpeHens.
MpAMOANHENHOCTb pacnpocTpaHeHnsa ceBeTa B Teopuun PpeHens. Audpakumsa dpeHens Ha Kpyriom
0TBEPCTUN 1 AnCKe. Paspellatowas cnocobHOCTb CNeKTPasbHbIX U ONTUYECKUX Npubopos,
obycnoBneHHaa gudpakumnen ceeTa.

16. Judpakums ceeTa B NapanfenbHbiX ydax (Andpakumsa NnAoCKMX BOJIH) OT OAHON LWenun
(andpakumsa dpayHrodepa). Andpakyma ceeta oT AByx 1 bonee wenen. AndpakymnoHHas
pewéTKa.

17. Ancnepcunsa ceeToBbIX BOJsIH. O61acT HOpMaabHOWM U aHOMasibHOM aucnepcunn. BonHoBon nakert.
FpynnoBas n ha3oBas CKOPOCTU BOSH. MonekynspHoe paccesiHue ceeTa. MyTHble cpeabl.

18. ®u3nyeckas npupoaa aHoOMaslbHOW gucrepcun. Knaccnuyeckas 3NeKTpoHHas Teopus AnUcnepcumn.
MpUHUMNLI 1 PU3NYECKUIA CMbICIT CNEKTPAJIbHOr0 Pa3JiIoXKeHMsi CBETOBbIX BOJIH. OnTnyeckas
punbTpauns. dnemeHTbl Pypbe ONTUKMN.

19. MornouwieHne cBeTa B BelEeCTBE, OCHOBHbIE XapaKTepPUCTUKKN NOroleHns. 3akKoHbl byrepa-
JlambepTa 1 bapa. CnekTpasibHble onTuYeckmne npnubopbl, OCHOBaHHbIE Ha MPUMEHEHNN 3aKOHOB
NnorJoLleHns ceeTa.

20. EcTecTBeHHbIN cBeT. Llyr BoHbI. [Monspn30oBaHHbIN CBET N ero nojyyeHune. Nonsprnlauns ceeTa
npw oTpa>keHun. 3akKoH bptocTepa. ABneHne 4BOMHOMO aydYenpenomMaeHns n ero msnyeckas
npupoaa. NMonapmnsaumsa ceeTa Npy ABOMHOM slyYenpesioMaeHnn.

21. NiccnepoBaHme NoNspU30BaHHOIo cBeTa. 3akoH Mantoca. MonsipnsaumoHHbie Npubopbl U NX
npuMeHeHwe. Monsponabl U NONSPU3aLMOHHbIE NPU3MbI.

22. OCHOBHbIE NOJIOXKEHNA KBaHTOBOW (hM3MKN. Tennosoe nsnyyeHne. AGCONIOTHO YEpHOeE Teno.
YHuBepcanbHaa pyHKUMA Knpxroda. Knaccuyeckmne 3akoHbl CTedaHa-bonbymaHa n BuHa, hopmyna
Psanesa-I>xunHca.

21. KBaHTOBagd runoTtesa n opmyna lNMnaHka ona TensoBoro nsnydyeHuns. uanektmnyeckoe
€NHCTBO BOJIHOBbIX N KOPMYCKYJSAPHbIX CBONCTB 3/1IEKTPOMArHUTHOrO nsnyyeHunsd. MNpuHunn
cooTBeTCTBUA bopa.

22. BHewHnn goToahdeKkT 1 ero 3akoHbl. POTOHbLI. IHEPTUS U UMMYNbC POTOHA. YpaBHEHME
SNHLWTEeNHa ANa BHewHero oToadhdekTa. Jlasepbl N UX NPUMEHEHME.

23.KopnyckKynsipHO-BOJIHOBOW Ayann3M. vnoTe3a Jlyn ne-bponnsa n onbiTHble 060CHOBaHMe
KOPMNYCKYJISPHO-BOJIHOBOIr0 AiyaJsiM3mMa CBONCTB MUKpoYacTul,. dopmyna ae-bponna. MNpuHunn
HeonpenenéHHoCTN (COOTHOoLWEHNS HeonpeaenéHHocTen MNenseHbepra) Kak NposiBNEeHMEe
KOPMNYCKYJ/ISPHO-BOJIHOBOIrO Ayasm3Ma CBONCTB MaTepun. BonHoBasa pyHKUNA N €€ CTaTUCTUYECKUIA
CMbICA. MpMHLUMN Cynepno3nummn BOJTHOBbLIX (OYHKLMIA.

24. OrpaHM4eHHOCTb MEXaHNYECKOro (KJacCn4eckoro) AeTepMMHN3Ma M OCHOBHbIE MOJI0XKEHNS
BOJIHOBOW (KBaHTOBOM) MexaHukK. Obliee ypaBHeHMe LpeanHrepa. OnepaTtop hmnsnyeckmnx
BeNM4YNH. KBaHTOBbIe COCTOSAHMSA. YacTnLLa B 04HOMEPHOW NPAMOYIOJIbHON «MOTEHLMaIbHON aAMe».
MpuHLUMN NPUYNHHOCTU B KBAHTOBOMN MeXaHuKe. KBaHTOBbIE YpaBHEHNSA OBUXEHUS.

25. Obpa3oBaHue mMonekys. MNprupoaa XMMUYECKON CBA3U B MOJIEKYJIaX. DHEPreTUYeCKNn CnekTp
aTOMOB W MONEKY.

26. 3apsan, pa3Mep n Macca aTOMHOro agpa. Maccosoe n 3apsgosoe 4ncna. Coctas sagpa. dedekTt
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MaccChl 1 3Heprusa ceasun aaep. MNpupoda aaepHbix cua. ECTecTBEHHas N UCKYCCTBEHHasN
PaAMOaKTUBHOCTb. 3aKOH paAMoaKTUBHOMO pacrnaja.

Tunoesle KOHTPOJIBHbIE 3A1AHHS LIS NPOBE1EHNs KOHTPOJIS 3HAHHI
(1 xype, 1 cemectp)

3AJIAYA 1. JIsmwkenue Teaa maccoil 1 Kr 3ajaHo ypaBHeHHEM S=61+3(+2.
Haiitu 3aBHCHMOCTH CKOPOCTH M YCKOpPEHHS OT BpeMeHH. BBIUHCIHTH cHIy,
NEeCTBYIONIYIO Ha TeJIO B KOHIIE BTOPOH CEKYH/IbI.

Omeem: v=18¢+3; a=36t; F=72 H.

SAINAYA 2. Teno maccoil | Kr moj JeHcTBHEM IOCTOSHHON CHIEBI JBHKETCS
MPAMOIIMHEITHO. 3aBUCUMOCTh IMYTH, TMPOHJICHHOTO TEIIOM, OT BpPeMEHH 3aJaHo
ypaBHeHueM S=2f"+4¢+1. Onpenenuts paboTy cuisl 3a 10c oT Havyana AeHCTBUS U
3aBUCHMOCTb KHHETUYECKOM 3HEPTHH OT BPEMCHHU.

Omeem: A=960 [lnc, T=m(8¢+16t+8).

3AJIAYA 3. Tonkuii crepxkens maccoit 300r u anuHoit S0cM BpaliaeTesi ¢ yrioBoi
ckopocTeio 10c”! B rOpH30HTANBLHON IUIOCKOCTH BOKPYI BEPTHKAIBHON OCH,
npoxXofsiel depe3 cepedHHy cTep:kHA. HaliTH yrioBylo cKopocTh, eclid B
npollecce BpalICHUs B TOH K€ MIOCKOCTH CTEP’KEHb MEPEeMECTHTCS Tak, YTO OCh
BpalllcHUs IIPOIJIET Yepe3 KOHEI| CTePIKHS.

Omeem: v:=2,5c .

3AJTAYA 4. ConomHont muuaap maccod 0,5kr m paguycom 0,02m Bpamaercs
OTHOCHTEIILHO OCH, COBITAJIAOIIEH C OCHIO IIIHH/IPA, 110 3aKoHy @ =12+81 -0,5¢.
Ha nunmunap neiictByer cuia, KacaTelbHasi K MOBEpXHOCTH. ONpeIeNIuTh 3Ty CHITY
H TOPMO3SAIIHH MOMEHT.

Omeem: M=1,10" Hu, F=0,005H.

3AJTAYA 5. Onpepenuts MIOTHOCTE CMECH, cocTosiieil U3 4r Bojopojaa u 32 r
Kucnopoa, npu temmeparype 7°C u gasnenun 93 klla.
Omeem: p=~ 048 xr/v’.

3AJIAYA 6. Yemy paBHBI CpeJHHE KHHETHYECKHE JHEPIHU MOCTYIATEIbHOIO H
BpalllaTe/IbHOrO JIBWKEHHs MOJIEKYJ, COJepKalluxcsi B 2 KI' BoJopoJa IpU
temrepartype 400K?

Omeem: <& no>=4986 Ik, <£4>=3324 k][ x.

3AJTAYA 7. Kucnopon maccoii 320r HarpeBaroT IpH OCTOSHHOM JaBiaeHdH oT 300
1o 310 K . Onpenenuts KOIHYECTBO TEIUIOTHI, MOTJIONIEHHOE T'a30M, H3MEHEHUE
BHYTpPEHHEH 3HEPruH U paboTy paclIUpeHHs rasa.

Omeem: Q= 2910 e, AU= 2080 Hnwe;, A=830 [lc.

SAJIAYA 8. WneanpHas TerioBas MalllMHA [OJy4YaeT OT HarpeBaTeds,
temneparypa koroporo S00K, 3a oqun nukin 3360 [{x rennotel. HaliTu konuvecTBo
TEIIOThI, OT/IJaBaeMOe 3a OJIMH LIMKJ XOJOJUIIBHUKY, TeMIepaTypa koToporo 400K.
Haiit paboTy MallluHbI 3a OJMH ITUKIL.
Omeem: Q:=2688 /[xc, A=672 [xc.
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TunoBble KOHTPOIbLHBIE 32JAHNS 1151 NPOBEIEHNASI KOHTPOIS 3HAHMI
(1 xypc, 2 cemecTp)

3AJJAYA 1. OnpeaenuTs HaNpsKEHHOCTh AJEKTPHYECKOTO MOJIA, CO3JaHHOIO
JIUMOJIEM, B TOUKE Ha NEpIeHIUKYJIspe K IUiedy JUIolig Ha paccTostHHU SO0cM oT ero
HenTpa, eciu 3apsasl qunoss 10 u —107% K, a miedo aunosns Sem.

Omeem: HaNPSHKSHHOCTD MOJI8 JUIOJA YObIBaeT 0OpaTHO MPONOPLHOHAIEHO d |
T.e. OBICTpee, YeM HANPSKEHHOCTH TOJISI TOUEYHOTOo 3apsijia, yOsIBatomas odpaTHo
[PONOPLHOHAILHO d- .

3AJTAYA 2. HaiiTn, kKak U3MEHSIETCH AJIEKTPOEMKOCTh M SHEpPrus ILIOCKOTO
KOHJIeHCATopa, ec/IM Mapajule]IbHO ero OO0KIajJKaM BBECTH METaJUINYEeCKYIO
IIacTUHY TommHoM 1MM. Thnomas o6KkIaKu KOHIeHcaTOpa M IUTacTHHEI 150 eM?,
paccrosHue Mexay oOkmaakamu 6 mm. Konpencarop 3apsikeH jgo 400 B u
OTKIIIOYEH OT Oarapen.

Omeem: AC=4,42 n®; AW>=-295nxc.

3AJTIAYA 3. Cuna toka B pesucrope nuHeiHO HapactaeT 3a 4 ¢ or () mo 8A.
Comnporusienre pesucropa 10 Om. Omnpeaenurs KOIUYECTBO TEIIOTHI,
BbI/IeJIUBIIICECS B PE3HCTOPE 3a IepBhIe 3c.

Omeem: O0=360 .

3AJTIAYA 4. batapes coCTOMT M3 NATH MOCJEI0BATEBHO COEJHHEHHBIX
anemeHTOB. DJIC kaxkaoro 1,4 B, BHyTpeHHee conpotuBieHHe Kaxaoro 0,3 Om.
[Ipu kakom Toke mone3Hass MoIIHOCTh Oatapen paBHa 8 Bt 7 Onpenenuts
HauOOJIBIIYIO MTOJIE3HYIO MOIIHOCTE OaTapeu.

Omeem: [;=2,60A4A; [,=24; P,max=38,16 Bm.

SAJJAYA 5. [lo nBymM ©OeckoHEYHO JIIWHHBIM
NPSIMOJIMHEHHBIM ~ TIPOBOJIHHMKAM,  HaXoJAdlUMcs  Ha
paccrosauu 10cM apyr oT apyra, TeKyT TOKH CHIOH S5A B
kaxaoM. OmnpenenuTes WHAYKIHIO MarHMTHOTO IO,
CO3/1aBacMOro TOKaMH B TOYKe, JIekKalled Iocepe/uHe
MeX1y IpPOBOAHHKaMH B clly4asx: 1) IIPOBOJAHHKH
napajuleJlbHbl W TOKH TEKyT B OJHOM HalpaBlIeHHH
(puc.7,a); 2) [IPOBOJHUKH NepHeHIUKYISIPHBI,
HaIpaBlieHHS TOKOB IOKa3aHBI Ha puc. 7, 0.

Omeem: B, =0, B.= 27,63 mxTn.

3AJTAYA 6. DnekTpoH, NMpoijis yCKOPAIONIYH pa3HOCTh MoTeHnHanorB 88 kB,
BJIETACT B OJIHOPOJIHOE MATHUTHOE MOJIe MEPIIEHIUKYISPHO eTro THHHIM WHIYKIIHH.
Nuayxous nons pasxa 0,01 Tin. Onpegenuts pagnyc TpaeKTOPHUH IEKTPOHA.
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Omeem: r =0 1Im.

JAJJAYA 7. Conenoua nmuHoi 20cM u auameTpoM 4cM HMEET IUIOTHYIO
TpexXcloitHyro 0OMoTKy u3 npoBojaa auaMerpoM 0,1mM. ITo obMmoTtke conenouna
TedeT ToK 0,1A. Onpele/uTe HaNPSXKCHHOCTh M MHAYKLHUIO IIOJIS B COJICHOMJE,
WHJIYKTUBHOCTH COJICHOM[Ia, DHEPTHI0 M OOBEMHYIO IUIOTHOCTH SHEPrUM OIS
COIICHOH1A.

Omeem: H=3000 A/m, B=3,8-10° Tn, L=0,28 T, @ = 5,7 /M3, W= 1,4-10° 1k

Tunosbie KOHTPOJJIBHBIE 32AJAHHA 11 NPOBENCHHA KOHTPOIH IHAHHIT
(2 xypc, 3 cemecTp)
3AJIAYA 1. MarepualibHas Touka Maccoil 10 r coBepIlacT rapMOHHYECKUE
konebGanuss ¢ mepuogom lc. Hauampmas ¢asa xomeGammii 30°. Omnpenenuts
aMIUTHTYy KoJeDaHW, MaKCHMalbHBIC CKOPOCTh M YCKOpEHHE KoleOmoreics
TOYKH, €cJId MaKCHMallbHas KHHeTh4eckas sHeprus pasHa 0,02 JIx.
Omeem: A=0,32M, Umar=2M/C, Amax= 12,62 Mm/c°.

JAJJAYA 2. PaccrosiHHe MeKIY ABYMSI KOTepeHTHBIMH HcTOYHHKaMH d=0,9 mM.
Herounnku, ucmyckaronue MOHOXpOMaTUYECKHI CBET ¢ JTHHOM BomHbl A=640 HM,
pacnoliokeHbl Ha pacctosHud L=3,5 M oT skpaHa. OnpeneuTh YUCIO0 CBETOBBIX
TI0JI0C, pacloiararimxcs Ha | ¢M IJIMHBI SKpaHa.

Omeem: m/x=400m".

3AJIAYA 3. Ha mudpakiimoHHYIO pelieTKy IajaeT HOPMAILHO MOHOXPOMATHYECKHH
cBeT ¢ JumHON BoiHbI (.6 Mxm. Ha skpane, pacnonoxenHoM Ha pacctosHHH (,55M,
HaOmonaercss MUQpaKIAOHHAS KapTHHA, TJIe PacCTOSHUE MEXTY TU(PAKIHOHHBIMH
MakCUMyMaMH [1€pBOro mopsAaka paBHo 12 cm. OnpelelHuTh NOCTOSHHYIO
JUbPaKIIHOHHOM peleTky U obliee YUCIIO ITaBHBIX MAaKCHMYMOB, TTOMyYaeMBIX C
TIOMOIIBIO JTAHHOH pPelIeTKH.

Omeem: c=5,5-10%u, N=19.

JAJJAYA 4. Ompegenutbh paccTOAHHE MEKIY AaTOMHBIMH IUIOCKOCTSIMH B
KpHCTa/lle KaMEeHHOH COJIH, ecl¥ JAH(DPAKIHOHHBIN MakKCHMyM IIE€PBOr0O MOpsAKa
Habmro/1aeTcs pU NMaJIcHHN PEHTIeHOBCKUX JTy4eil ¢ anuHoi BonHbl 0,147 HM moa
yriaom 15°12° k moBepXHOCTH KpHCTAILIA.

Omeem: d =0,282 M.

3AJIAYA 5. Bo ckonpko pa3 yBelIMYHUTCS MOIIHOCTh H3Iy4YeHUs] aOCONOTHO
YEpHOI'O Tella, €clli MaKCHMYM SHEpPrHH W3JIY4CHHS IepeJBHHETCS OT KpacHOM
TpaHUIIBI BUJUMOTO CIIEKTpa K ero ¢GpuoneroBoi rpanune?

Omegem: MOIIHOCTE U3ITy4YeHHS YBeIHYUTC B 16 pas.

3AJIAYA 6. Ha 3epkalibHyI0 NOBEPXHOCTh HOPMAJIBHO MaJlaeT MOHOXPOMATHYECKHIA
cBeT ¢ mMHOH BomHbel (0,55 MmxM, npowsBoas naBienue 9mxlla. Onpenenuts
KOHIIEHTpaIK0 (OTOHOB BOJIM3H TOBEPXHOCTH U YHCIO (DOTOHOB, TAJIAOIIHX Ha
wiomans 1m? B lc.
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Omeem:no=1.25 -10"u7;: N=3,75 - 10*'m? .

3AJIAYA 7. Ucnonk3ysl cooTHOIIeHHe HeollpeaeneHHocTel ['eii3enbepra, nokazars,
YTO siipa aTOMOB HE MOTYT COJIepIKaTh EeKTPoHOB. CUMTaTh paanyc sjpa paBHbM 10
Bew,

Omeem: cpaBHHBas NOJyYEHHOE 3HA4eHHE AUx CO CKOPOCTBIO CBETa B BaKyyMe
¢=3-10% m/c, BHaHM, 9TO AUx> €, @ 3TO HEBO3MOKHO, CJIIEIOBATEIBHO, S/Ipa HE MOTYT
COJIEPKATh HEKTPOHOB.

3AJIAYA 8. Haiitu sHepruro cBa3M g1pa H30TONA JIUTHA , Li .
Omeem: We=[(3-1,6724-10%7+4-1,6748-107"=11,6475-10")]-(3-10%)* [onc.

7.4. MeToamnyeckue MaTtepuasnbl, onpeaensiowme npouenypbl oOueHMBaHUA 3HAHUMN,
YMEHMUMN U HaBblKOB, U ONbITa AEATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUMpoBaHUA
KOMMNEeTeHLUun

Kputepumu BbiCTaBNI€HUA OL,EHOK NPU NPOBEeAEeHUUN TEKYLLLero KOHTPOJIA, MPOME>XyTO4YHOM
M MTOroBOoM (rocynapCTBeHHbIA dK3aMeH) aTrecTtauum

TpeboBaHua K KOHTpPOJIbHOM paborTe.

KoHTposibHaa  paboTa npeactaeBnsetr cobon oAMH U3 BUOOB  CAMOCTOSITE/bHOM
paboTblobyyatowmxca. Mo CyTU - 3TO M3/IOXKEHMEe OTBETOB Ha onpenesieHHble TeopeTuyeckue
BOMPOChI MO Yy4eOHON AUCUMMIMHE, a TaKXe pelleHne MnpakTU4eckux 3anad. KoHTpoJibHbie
NpPoBOAATCS AN TOro, YTOOLI Pa3BUTL Y 006YYaOLIMXCSA CMOCOBHOCTU K aHaNIU3y Hay4YHOW N y4ebHOoM
NNTepaTypbl, yMeHne o0606uliaTb, CMCTEMATU3NPOBATb U OLUEHUBATb MPAKTUYECKUN U Hay4HbIN
MaTepuas, YKpPenasaTb HaBblKM OBMIAAEHUSA MNOHATUAMUN ONpeaesIeHHON HayKX U T. A.

Mpu oLEeHKe KOHTPOJIbHOW NpenofaBaTeslb PYKOBOACTBYETCS CeAyOLWNUMN KPUTEPUSAMK:
-paboTa 6biNa BbINOJIHEHA aBTOPOM CAaMOCTOSITEJIbHO;

-obyvatowminca nonobpan AOCTATOYHLIA  CMUCOK NMTEpaTypbl, KOTOpbIN Heobxooum  ans
OCMbIC/IEHUA TeMbl KOHTPOJIbHON;

-aBTOp CyMeJl COCTaBUTb JIOrNYeCcKn 060CHOBAHHbLIN MiaH, KOTOPbLIA COOTBETCTBYET MOCTAB/EHHbIM
3afla4aM 1 chopMyIMPOBAHHON LEesN;

-0byyatoLWnincs NpoaHannM3npoBasa MaTepuarn;

-KOHTPOJIbHaA pa60Ta oTBEYaeT BCEM TpeﬁoBaHI/IﬂM HETKOCTU N3JTOXKEHUA N apryMEHTUPOBAHHOCTMN,
06BEKTUBHOCTN N JIOFTNYHOCTN, FPaMOTHOCTU N KOPPEKTHOCTWK,

-obyyatowmimncsa cymen 060CHOBaTb CBOK TOYKY 3pEeHUSs;

-KOHTposibHas paboTa oopMieHa B COOTBETCTBUM C TpeboBaHNAMU;

-aBTOP 3aLMTWA KOHTPOJIbHYIO U YCNELWHO OTBETU/T Ha BCE BOMPOCHI MpenogaBaTens.
KoHTponbHasa paboTa, BbiNOJIHEHHass Hebpe)xHO, He Mo CBOeMy BapuaHTy, 6e3 cobnoneHus

npasun, NpeabaBaseMbIX K ee ohopMaeHUIo, Bo3BpawaeTca 6e3 nNpoBepkn C yKaszaHMeM MPUYKnH,

KoTopble [0oBOAATCA A0 obydvatouwierocs. B 3ToM cnyyYae KOHTposibHasa paboTa BbiNonHsAeTCS

MOBTOPHO.

BapunaHT KOHTpOJ'IbHOIZ pa6OTbI BbloaeTCd B COOTBETCTBMMN C NOpPAOKOBbIM HOMEPOM B ClMUCKe
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CTYAEHTOB.
Kputepun oLeHKU 3HaHWV Npy HarnmcaHnm KOHTPOJIbHOV paboTbl

OTMeTKa «OT/MYHO» BbICTaBAseTCs obyvatlolleMycsi, MOKa3aBWeMy BCECTOPOHHME,
CUCTeMaTU3NPOBaHHbIe, rNybokne 3HaHWS BOMPOCOB KOHTPOJIbHOW paboTbl U yMeHue yBepeHHO
NPMMEHSATb WX Ha MNpakTUKe MpU pelleHUn KOHKPETHbIX 3agad, cBobogHoe W npaBusibHOE
060CHOBaHME NPUHATBIX PeLUeHUN.

OTMeTKa «X0poLUO» BbiCTaBssieTca obyyatolemMycs, ecniv oH TBepAo 3HaeT MaTepuas, rpaMoOTHO U
Nno CyLWeCcTBY U3JlaraeT ero, ymeeT NPUMeHATb MNoJlyYeHHble 3HaHUA Ha NPaKTUKE, HO ZIONYCKaeT B
OoTBETe UM B peLleHUn 3a4ay HEeKOTOopble HETOYHOCTU, KOTOPble MOXET YCTPaHUTb C MOMOLLbIO
[OMOJSIHUTEsIbHbIX BOMPOCOB NpenogaBaTens.

OTMeTKa «y[oBJIeTBOPMTENIbHO» BbICTaBNseTcsa obyvatowemMycs, NokasaslweMy hparMeHTapHbIN,
pa3pO3HEHHbIM XapaKTep 3HaHWW, HEAOCTAaTOYHO MNpaBWUJibHble POPMYINPOBKK Ba30BbIX MOHATUNA,
HapyLUeHNA JIOrMYeCKOM MocsiefoBaTeNIbHOCTU B U3JI0XKEHUM MPOrpaMMHOro MaTepuana, HO Mmpwu
3TOM OH BJflafeeT OCHOBHbIMW TMOHATUAMM BbIHOCMMbIX Ha KOHTPOJbHYK paboTy Tewm,
HeobxoauMbIMK oNa AanbHenwero oby4yeHna n MoOXXeT NPUMEHATb MOJlyYeHHble 3HaHMA nNo obpasuy
B CTaHOAAPTHOM CUTYyauun.

OTMeTKa «HeyOOBNETBOPUTESNILHO» BbICTaBnseTCs obyyatowemMycsl, KOTOpbIA He 3HaeT GonbLien
4acTW OCHOBHOIO COAEep>XaHUs BbIHOCUMbIX Ha KOHTPOJIbHYI paboTy BONPOCOB TEM AMCUMMINHBI,
ponyckaeT rpybble owmnbkn B HOPMYAMPOBKAX OCHOBHbIX MOHATUA U He yMeeT WCMOoJ/Ib30BaTbh
NoJlyYeHHble 3HaHUS.

TPE6OBaHMH K BbIIMMOJIHEHHNIO TEeCTOBOIo 3a4aHnsA

TecTupoBaHVe SBNAETCS OOAHWUM U3 OCHOBHbIX CPEACTB (hOPMasibHOrO KOHTPOJIA KavyecTsa
obyyeHnss. DToO MeTofl, OCHOBAHHbIA Ha CTaHAAPTU3MPOBAHHbLIX 3afaHUAX, KOTOpPbIe MO3BOASAT
N3MepUTb NCUXOPU3NONOTMYECKMNE U JINYHOCTHbLIE XapPaKTEPUCTUKN, a TakKXe 3HaHWS, YMEHUS "
HaBbIKW UCMbITYEMOroO.

OCHOBHbIe npmHUMnbl TeCTUpoBaHNA, cnepgytowine:

— CBA3b C UenaMn obyyeHus - Lennm TeCTUPOBAHUSA LOJIKHbI OTBEYaTb KPUTEPUSM COLMasIbHOM
NoNe3HOCTM N 3HAYUMOCTU, HAYyYHOI KOPPEKTHOCTUN 1 06LECTBEHHOM NOAOEPXKKU;

— 06BEKTUBHOCTb - MCMNOJ/Ib30BaHNE B NeAarorMyeckmx U3MepeHnsx 3Toro npuHUMna Npu3BaHo He
[ONYCTUTb CyOBbEKTMBM3MA U NMPEeaB3ATOCTU B NMPOLIECCe 3TUX U3MEPEHU;

— CnpaBegMBOCTb W TJIAaCHOCTb - OAWHAKOBO [no0bpo)enaTesibHOe OTHOLIEeHWE KO BCEM
06y4aloLMMCS, OTKPbITOCTb BCEX 3TAMNOB MpoLecca U3MepeHuil, CBOEBPEMEHHOCTb 03HAKOMJIEHUS
06yYaLnMXcsa C pe3yabTaTaMn N3MEPEHWIA;

— CUCTEMATUYHOCTb - CUCTEMATUYHOCTb TECTUPOBAHUMN N CAMOMPOBEPOK KaXkaoro y4ebHoro
MOAYNA, pasfena U KaXk[oh TeMbl; BaXKHbIM acnekToM AaHHOro NpuHLUuna ssnseTcsa TpeboBaHue
pernpe3eHTaTUBHOIO NPeACTaB/IEHNSA COAEPXKaHNA y4ebHOro Kypca B COAep»XXaHUn TecTa;

- T'YMaHHOCTb M 3TUYHOCTb - TECTOBbIE 3aflaHNa N nMpouedypa TeCTMPOBAHUA OOJ/DKHbI UCKOYaTb
HaHeceHne kakoro-nnbo Bpena obydaoWMMCs, He OOMYCKaTb YWEMEHNS NX N0 HaLWOHalbHOMY,
3THUYECKOMY, MaTepuasibHOMY, paCoOBOMY, TEPPUTOPUASIBHOMY, KYJIbTYPHOMY U APYIMM MNPU3HaKaM;
Ba)xHenwmm aBnseTca NPUHLKUA, B COOTBETCTBUN C KOTOPbLIM TeCTbl A0/KHbI 6bITb NOCTPOEHbI MO
MeToauke, obecnedyuBalowen BbINOJHEHME TpeboBaHU COOTBETCTBYIOWEro denepaabHOro
rocyfapcTeeHHoro obpasosaTesibHOro CTaHAapTa.

B TeCcToBbIX 3a0aHNAX NCMOJIb3YIOTCA YeThbipe TuMna BOMNPOCOB:

— 3aKkpbiTaa dopMa - aBnseTca Haubosiee pPacrnpoCTpPaHEHHOW W npeanaraeT HeCcKoJIbKo
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aJIbTEPHATUBHbIX OTBETOB Ha NOCTaBJIEHHbIN BoNpoc. Hanpumep, obyyatolleMycs 3afgaeTcsi BONPOC,
TpebylWwnn anbTEPHATUBHOIO OTBETa «Aa» WIN <«HET», <«SABAAETCA» WIN «He SBAAeTCa»,
«OTHOCUTCS» WU «HE OTHOCUTCA» U T.n. TecToBoe 3ajaHue, coAeprkallee BOMPOC B 3aKPbITOMN
topme, BKAOYaeT B cebs oOAMH WM HECKOJIbKO MPaBUJIbHbIX OTBETOB W WHOrAa Ha3biBaeTCSH
BbIOOPOYHbBIM 3a4aHNEM.

3aKprTaﬂ opMa BOMPOCOB UCMOJIb3YeTCH TakKXXe B TeCTax-3ajadax C Bbl60p0‘-IHbIMI/I oTBeTamu. B
TeCcToBOM 3ajaHuUM B 3TOM cCJiy4ae COopMynmpoBaHbl YCJ/IOBMEe 3ajayvn U BcCe HeobxoauMble
NCXOOHblE OaHHbIE, a B OTBETaX NnpenctaBJZieHbl HECKOJIbKO BapMaHTOB pe3yJjibTaTa peleHna B
HYNCNOBOM NN 6yKBeHHOM Bnae. O6yqarou_|,|/||7|c;| O0OJDKeH pewnTb 3adady WU NoKa3aTb, Kakon ns3
npeacTtaB/ieHHbIX OTBETOB OH MoJsiy4dun.

— OTKpbITas ¢opMa - BOMNPOC B OTKPbLITON hopMe npeacTaBnseT coboi yTBepxAeHue, KoTopoe
HeobxoOMMO AOMONHUTL. [aHHas dopMa MoXeT ObiTb NpefcTaBsieHa B TECTOBOM 3adaHuu,
HanpuMmep, B BUAE C/IOBECHOIr0 TeKCTa, hopMybl (ypaBHEHUS), rpaduka, B KOTOPbLIX MPOMyLleHbl
CYLlEeCTBEHHbIE COCTaBAAOLWIMNE - HYaCTW C/IoBa UK OYyKBbl, YC/IOBHble 0003HAYEHUS, NUHUN UK
n306paXkeHns 3JIEMEHTOB CXeMbl U rpaguka. OO6y4YaloWWUACA OO/KEH MO MaMATU BCTaBUTb
COOTBETCTBYIOLLME INEMEHTbI B YKa3aHHble MecTa («MpomnycKu»).

— YCTaHOBJ1IEHNEe COOTBETCTBUA - B OaHHOM CJiy4Hae O6y‘-IaI0|JJ,eMyCF| npeapnaratoT OBa CMUCKa,
Mexny afieMeHTaMn KOTopbIX ciegyeT YCTaHOBUTb COOTBETCTBUE,

— YCTaHOBJ1IeHNEe nocsieaoBaTe/IbHOCTU - npeanosiaraeT HeobxoaQnUMoCTb YCTaHOBUTb MpaBWJibHYIO
nocsiefoBaTesIbHOCTb NpefJsiaraeMoro Crnnucka cnos nnm gpas.

KputepunoueHKn3HaHUANpUNpoBe eHUNTECTUPOBaAHNS

OTMeTKa «OTJINYHO» BbICTABMAETCA NMPU YyCJI0BUX NPaABUIbHOIO OTBETa He MeHee 4yeM 85%
TEeCTOBbIX 3a4aHUI;

OTmMmeTKa «XOpOoLwo>» BbiCTaBJIAE€TCA Npwn yCy1oBWX MNMpPaBnJibHOro OTBeTa HE MeHee 4YeM 70 %
TeCTOBbIX 3a4aHUN;

OTMeTKa «yOOB/eTBOPUTESIbHO» BbICTABASAETCHA NMPU YCAOBUU MNPaBUJIbHOIO OTBETA He
MeHee 50 % TecToBbIX 3a4aHUN.

OTMeTKa «Hey[l0B/IETBOPUTESIbHO» BbICTaB/ISAETCSA MPW YCJIOBMX NPaBUILHOIO OTBETA MeEHee
yeM Ha 50 % TecToBbIX 3aOaHUN.

Pe3ynbTaTbl TEKYLLENO KOHTPOJIS UCMOJIb3YIOTCS NPU MPOBEAEHNM NPOMEXYTOYHON aTTecTauuun.
KputepunoueHknsHaHMHHa3a4dyeTe

3a4yeT - dopmMa MNPOBEPKU 3HAHWUW, YMEHWUI N HaBLIKOB, MPUOBpPeTeHHbLIX 00yyYallwmMmMucs B
npouecce yceoeHus y4ebHoro MaTepmana JeKLUMOHHbIX U MPAKTUYECKUX 3aHATUIA MO AUCLIUMJINHE.

3a4yeT MOXXeT NpPoBOANTLCA B hopMe YCTHOro onpoca no éunetam (Bonpocam) unu 6e3 bunetos, c
npenBapuTesibHON NOAFOTOBKOM wnm 6e3 MnoAroToBKM, MO YCMOTPEHUD NpernodaBaTens.
DK3aMeHaTop BMpaBe 3ajaBaTb BOMPOChl CBepx 6uneTa, a TakXe, MOMUMO TEOPETUYECKUX
BOMPOCOB, AaBaTb 3akayun Mo nporpaMmme AaHHOro Kypca. IK3aMeHaTop MOXXET NPOCTaBMTb 3a4eT
6e3 onpoca uan cobecefoBaHUs TEM acnmMpaHTaM, KOTOPbIe aKTMBHO Y4aCTBOBAJIN B MPaKTUYECKUNX
3aHATUSAX.

KpVITepMMOLIGHKI/I3H&HI/IV7FIpI/IFIpOB€,ﬂE‘Hl/lVl3a Hera.

3a4TeHO» - BbICTABAAETCA NPW YyCN0BUM, €CSIN CTYAEHT NoKa3biBaeT XOPOoLUNe 3HaHNSA U3YYEHHOr o
y4yebHOro mMaTepurana; CaMoOCTOATE/NbHO, JIOTMYHO MOC/AenoBaTeNIbHO U3NaraeT U UHTepnpeTupyeT
MaTepuanbl y4ebHOro Kypca; MOJIHOCTbIO PAaCKpbIBAE€T CMbIC/ NpeasiaraeMoro BOMpoca; BhajeeT
OCHOBHbLIMW TEPMUHAMU U MOHATUAMU W3YYEHHOr0 KypCa; MOKa3blBAaeT YyMeHue MNepesioXuTb
TeopeTnYeckmne 3HaHnsA Ha NpeanosiaraeMblin MPaKTUYECKUi OnbIT.
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«He 3a4TeHOo» - BbICTABAAETCS NPU HANYNL CEPbE3HbIX YMYLLEHW B MPOLIECCe N3/0XKEHNS
y4yebHOro MmaTepuana; B cJiydae oOTCyTCTBUS 3HAHMIA OCHOBHbIX MOHATUIN 1 onpeaenieHnid Kypca nnm
NPUCYTCTBUN BOJIbLLIOIFO KOJIMYECTBA OLIMOOK MpU MHTEPNpPeTaLunn OCHOBHbLIX OMpeneneHunin; ecam
CTYOEHT MOKa3blBaeT 3HAYUTENbHble 3aTPyAHEHUS NMPU OTBETE Ha MpPelsloKEHHbIE OCHOBHbIE U
OMNOJIHUTE IbHbIE BOMPOCHI; MNPU YCJIOBMM OTCYTCTBUM OTBETA HA OCHOBHOW W OOMOJIHUTEJbHbIN
BOMPOCHI.

KputepunoueHkn3HaHniHas’K3aMmeHe

DK3aMeH MOXXEeT NPOBOAUTLCA B ()opMe YCTHOro onpoca no bunetam (Bonpocam) nnm 6e3
6uneToB, C NpeaBapuUTeNbLHON NOAroTOBKOMN UM 6e3 NoAroToBKM, Mo YCMOTPEHUIO NpenofaBaTens.

DK3aMeHaTop BMpaBe 3aflaBaTb BOMPOCbl CBepx 6uieTa, a TakXe, NMOMUMO TeopeTUHeCcKUx
BOMPOCOB, AaBaTb 3aZlayyM Mo NporpaMMe AaHHOro Kypca.

JK3aMeHalMoHHble BuneTbl (BOMPOChI) yTBEp)XAatoTCA Ha 3acedaHun Kadenpbl u
MOAMUCBIBAOTCA 3aBedylowuMM Kadenpon. B bunete [osKHO copepxaTbCa He bGonee Tpex
BOMPOCOB.

KoMNekT 3K3aMeHaLMOHHbIX BMNeToB Mo AUCUMNANHE O0JKEeH codep>kaTb 25—30
buneTos..

JK3aMeHaTop MOXXEeT MPOCTaBUTb 3dK3aMeH be3 onpoca wmnn cobecenoBaHusa TeM CTyaAeHTaM
KOTOpPble aKTUBHO y4aCTBOBaJZIn B CEMNHAPCKUX 3aHATUAX.

OTMeTKa «OT/IMYHO» - CTYAEHT rnyboKo 1 NpPoYHO YyCBOWJI BECb MPOrpaMMHbIA MaTepuan,
ncyepnbiBatolle, MocaenoBaTeNlbHO, FPAaMOTHO W JIOTMYECKU CTPOAHO ero usnaraeT, TeCHO
yBSi3blBAa€T TEOPUIO C MpakKTuKon. CTydeHT He 3aTpyOHSeTCcsa C OTBETOM MNpU BUOOU3IMEHEHUU
3aflaHus, cBo60OHO CMpaBasgeTCs C 3a4a4aMu, 3alaHUAMM U APYrUMM BUAAMU NMPUMEHEHMUS 3HaHUNR,
NnpaBuJibHO 060OCHOBLIBAET NPUHSATLIE PELLEeHNSs, BNaAeeT Pa3HOCTOPOHHUMN HAaBbIKaMK 1 MPpUeMamu
BbIMNOJIHEHUSA NPaKTU4Yecknx paboT, obHapy>XMBAET YMEHNEe CaMoCToATeIbHO 0606LaTh N u3naraTb
MaTepuas, He gonyckasl olnbok.

OTMeTKa «XOpoLo» - CTYAEeHT TBepAOo 3HaeT MporpamMmMHbIA MaTepuan, rpaMoTHO 1 Mo
CYLLLeCTBY M3/laraeT ero, He JONYCKaeT CYL|eCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXXET
NPaBUJIbHO MPUMEHATb TEOpPeTUYEeCKUEe MONOXKEHUS U BrafeeT HeobXoAMMbIMU HaBblKaMu Mpw
BbIMOJIHEHUM NPAKTUYECKUX 3aJaHUNA.

OTMeTKa «y[O0BNEeTBOPUTE/IbHO» - CTYAEeHT YCBOWJ TOJIbKO OCHOBHOW MaTepuas, HO He
3HaeT OTAesIbHbIX AeTajneil, AonyCcKaeT HETOYHOCTU, HeJOCTAaTOYHO MpaBUJIbHbIE (DOPMYJIMPOBKH,
HapylLlaeT roc/fefoBaTe/IbHOCTb B  W3J/IOKEHUM MPOrpaMMHOro MaTepuana W  UCMbITbIBaeT
3aTPYAHEHUS B BbINOJHEHWN MPAKTUYECKUX 3adaHNN.

OTmeTKa «HEeYyOOoBNETBOPUTENIbHO» - CTYOEHT HE 3HaAET 3HAYNTENIbHOM YacTun nporpaMMHOro
MaTepunana, AonyckaeT cCcyuwecCTBEeHHbIe ownbku, c 6onbwKnMM 3aTPpyOoHEHUAMU BbINOJIHAET
npakKTn4eckne pa60Tb|.

42/50



43/50



8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

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

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

XaBpyHsiK, B. I'. Kypc dmsuku : y4ebHoe nocobue / B.T.
XaBpyHaKk. — MockBa : UH®PA-M, 2021. — 400 c. — (Bbicluee
obpa3oBaHue: bakanaespuaT). — DOI 10.12737/762. - ISBN
978-5-16-006395-9. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1149108

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

KpaByeHko, H.HO. ®dusunka : y4ebHuk n npaktnkym / H.1O.
KpaB4eHkKo. - MockBa : FOpanT, 2023. - 300 c. - (Bbicluee
obpasoBaHue). - IbC KOpawnT. - URL:
https://urait.ru/bcode/511701

https://urait.ru/bcode/511701

8.2. lononHuTesIbHaA nurepaTtypa

HasBaHue

CcblniKa

Hukepos, B. A. ®usnka. CoBpeMeHHbIN Kypc : y4ebHuk / B. A.
Hukepos. - MockBsa : [lawkos u K, 2023. - 441 c. - ISBN
978-5-394-05378-8. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085552

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

Hnkepos, B. A. ®u3nka gnsa sy3oB. MexaHuka n
MoJsieKynisipHas umsnka : y4ebHunk / B. A. Hnkepos. - MockBa :
DawkoB n K, 2021. - 136 c. - ISBN 978-5-394-00691-3. -
TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085551

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

Ky3Heuos, C.U. ®u3mka. BonHoBasa onTuka. KBaHToBas
npupoaa ussly4yeHns. NeMeHTbl aTOMHOWN 1 SA0epHON hr3nka
[9nekTpoHHbIN pecypcl: y4ebHoe nocobue / C.U. Ky3HeuoB,
A.M. JlInpep. - M.: By3oBckuin y4ebHuk: UH®PA-M, 2019 - 212
C. - 9BC «Znanium.com» - Pexxum gocrtyna:
http://znanium.com/catalog/product/1002478

http://znanium.com/catalog/product/1002478

Maenos, C.B. Obwasn ¢usuka: cbopHuk 3agay: yyebHoe
nocobue / C.B. MaBnos, J1.A. CkuneTtposa ; nog pea. C.B.
Masnosa. — Mocksa : UHOPA-M, 2021. — 319 c. - URL:
https://znanium.com/catalog/product/1679516

https://znanium.ru/catalog/document?pid=1679516

OemnpyeHko, B.W. dnsuka : yyebHuk / B. . lemnaveHko,
N.B. DeMmnayeHko. - Mocka : UHOPA-M", 2020. - 581 c. - 3bC
3HaHuyM. - URL:
http://znanium.com/catalog/document?id=372962 .

http://znanium.com/catalog/document?id=372962

Ain3zeHuoH, A.E. ®nsuka : y4ebHNK U NpakTUKyM 415 By30B /
A.E. An3eHUOH. - MockBa : KOpanT, 2022. - 335 c. - (Bbicluee
obpasoBaHue). - 36C HOpanT. - URL:
https://urait.ru/bcode/489456 . - Pexxum gocTtyna: no
noAanuncke.

https://urait.ru/bcode/489456

8.3. NHcbopMaLMOHHO-TEJIEKOMMYHUKaLUOHHbIE pecypcbl ceTn «MIHTepHeT»

- Obpa3oBaTenbHbIN NopTan ®re0yY BO «MITY»[2neKTpoHHbIN pecypcl: Pexxum goctyna:
https://mkgtu.ru/ - OdmumaneHbIn canT MNpaButensCcTBa Poccunckon depepaunn. [SNeKTPOHHbLIN
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; - EauHOe OKHO foCTyna K
obpa3oBaTenbHbIM pecypcam: Pexxum gocTtyna: http://window.edu.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

OO M e BONPOChbI OpraHn3auum N3y4eHUa OAUCLUMUNJIMHBI: Ha N3yYeHne OUCLUUMJINHBI COrlacHO y4ebHOMY MJiaHy Ha O4YHOM hopMe obyyeHus
oTBOANTCA 396 4acos, U3 HUX 204 ayanTopHbIX Yaca, 156 Yaca gna CPC. AyanTopHble Yacbl MoApasaensanTca Ha nekuymm (68 4aca), npakTmnyeckme
paboTbl (68 Yaca) n nabopaTtopHble paboThl (68 Yaca). Ha 3ao04Hon hopMe 0byHeHUA N3YHEHUIO AUCUUMINHBI COrTacHO y4ebHOMY njlaHy OTBOAMTCSA
396 4acoB., U3 HMX 40 ayanTopHbIX YacoB 1 339 vacos oaa CPC. AyanTopHble Yacbkl Noapa3genatoTcs Ha nekuymm (16 4acoB), npakTnyeckne paboThbl
(12 yacoB) n nabopaTtopHble paboTbl (12 Yacos).

N3y4yeHne Kypca TpebyeT nocelweHusa Nekuuin, akTUBHOW paboTbl Ha MNpPaKTUYECKUX 3aHATUSAX, BbINOJIHEHUS BCeX Y4ebHbIX 3agaHun
npenonaBaTesisd, 03HAKOMJIEHUS C OCHOBHON U AonoJiHUTeNbHON nutepaTypon, CPC. Bo BpeMs nekuun CTYAEHT OOJ/IKEH BECTU KPATKNIA KOHCMEKT.
PaboTa Cc KoHCnekTOM nekuun npepgnonaraetT B pamMkax CPC npocMoTp KoOHCNeKTa (XKenaTeslbHO B TOT »Ke AeHb nocsie 3aHaTun). Heobxoanmo
OTMEeTUTb MaTepuasibl KOHCMEKTA, KOTOPbIE BbI3bIBAOT 3aTPyLHEHNA A1 NOHMMaHKA. [py 3ToM obyYaloLWwnMNCca fONXKEH CTapaTbCa HAUTN OTBET Ha
3aTPYOHUTENbHLIA BOMPOC, MUCMOAb3ys PEKOMEHAOBaHHYI nuTepaTypy. Ecim eMy camMoCcToATenbHO He yhasnocb pa3obpaTbCAa C MaTepuasnom,
HeobxoanMo chopMyIMPOBATL BOMPOCH 1 06paTUTHLCS K NpernojaBaTento Ha KOHCYbTauun nnm bnmxanwen nekumn. ObyyatouieMmycs Heobxoanmo
perynsipHo oTBOAUTb BPEMS OJ1 MOBTOPEHUS NMPONOEHHOr0 MaTepuaia, NPOBEPSAS CBOW 3HAHWUS, YMEHUA U HaBblKW MO KOHTPOJIbHBIM BOMpocam (B
npegenax spemeHun CPC).

MpakTnyeckne 3aHATUSA COCTaBASAIOT BaXKHYK 4acTb NpodeccnoHaibHON MOAFOTOBKU CTyAeHToB. OCHOBHas Uefib NPOBeAEeHUSA NPaKTUYeCKnX
(ceMnHapcKux) 3aHATUN - QPOPMUPOBaHMNE Y CTYAEHTOB aHAIMTUYECKOro, TBOPYECKOr0 MbILLEHUS NyTeM NpnobpeTeHns NpakTUYeCKUX HaBbIKOB.
CopepxxaHne npakTuU4ecKux 3aHATUN dukcnpyetca B PN B pa3pene 5.4.HacTosdwen nporpamMmbl. BaxkHonm cocTasngwowen nwobon gopmbl
NPaKTUYECKUX 3aHATUN ABNSIOTCA yNpa>KHeHUsa (3agaHus). OCHOBa ynpa>KHeHus - NnpuMep, KOTopbi pa3bupaeTca ¢ No3Mumm Teopumn, pa3BuTon B
nekumun. Kak npasusio, OCHOBHOE BHUMaHMe yaenseTcsa (pOpMUPOBAHUIO KOHKPETHLIX YMEeHWN, HaBblKOB, 4TO W onpegenseTr cofepXaHue
0EeATEeNbHOCTN CTYOEHTOB - pelleHune 3ajad, rpacduyeckne paboTbl, YTOYHEHME KATeropum M MNOHATUA HayKK, SBASIOWUXCA MNPennoChiIKON
NPaBuJIbHOr0 MbIWNEHUS U pedn. MpakTuyeckme (CeMMHapCKMe) 3aHATUSA BbIMOJIHAIT crefylowme 3ajadn: CTUMYUPYIOT perynspHoe nusydvyeHue
peEKOMEHAOBAaHHOW NUTepaTypbl, @ TakKXe BHMMAaTEeSIbHOE OTHOLIEHME K JIEKUMOHHOMY KypCy; 3aKpernsioT 3HaHWS, MOoJyYeHHble B npouecce
NIEKUMOHHOro obydyeHuns n camocToaTenbHOW paboTbl Hah NMTepaTypour; pacwumpsalT o06beM npodecCcMoHasbHO 3HAYMMbIX 3HAHWUW, YMEHWUN,
HaBblKOB; MO3BONAIOT MPOBEPUTb MNPaBUIbHOCTb pPaHee MOJYYEHHbIX 3HaHWW; MNPUBMBAKT HaBblKM CAaMOCTOATESIbHOr0 MbIW/IEHUS, YCTHOro
BbICTYNJeHns; crnocobcTByoT cBOBOAHOMY OMEPUPOBaAHUIO TEPMUHOJIOrMEn; MpefoCTaBAsAT MNpenofaBaTesiio BO3MOXHOCTb CUCTEMaTUYecKu
KOHTPONMPOBaTb YPOBEHb CaMoCToATeNbHOW paboTbl CTyaeHTOB. [py MNOAroTOBKE K MNpPakKTUYeCKMM 3aHATUAM HeobxoamMo NpoCMOTpPeTb
KOHCMEKTbl IeKUNI N MeToANYeCKNe YKa3aHUs, peKOMeHO0BaHHY0 nMTepaTypy Mo AaHHOW TeMe; BbINOIHUTh AOMallHee 3a4aHue; NoAroTOBUTLCA K
OTBETY Ha KOHTPOJ/IbHbIE BONPOCHLl. B caMOM Havane NpakTU4eCcKoro 3aHATUA npenogasaTesieM NPoOBOAUTCS ONMPOC CTYAEHTOB Mo U3y4YaeMon TeMe C
BbICTaB/IEHMEM OLEHOK. [lanee non PyKOBOACTBOM MpernofaBaTesis pellarTca 3ajadn no AaHHoW Teme. B npouecce pelweHus 3ajayv B
WHTEepPaKTMBHOM (hopMe NpPoBOAMTCSA 0B6CYyXKAEHME BO3MOXHLIX MyTEN peLlueHuns, AOCTOBEPHOCTU MONYYEHHbLIX PE3YyNbTaTOB, OLLEHKN MPaBUSIbHOCTH
peweHns. AKTUBHOCTb B 00CY>XAEHNN N afeKBATHOCTb CY>KAEHWUI OLLeHNBAETCSH COOTBETCTBYIOLWMM BannomMm.

YrnybneHne n KOHKpeTM3aUmna 3HaHMA NPON3BOANTCSA Npu npoBeaeHun nabopaTopHbix paboT. OCHOBHbIM METOAOM MPOBEAEHUS 3TUX 3aHATUN
ABNSETCA camocTosaTenbHaa paboTa CTyoeHTOB C WCMNosb3oBaHMeM JnabopaTopHoro obopyaoBaHWs, HarnasAHbix nocobun, Heobxogumon
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TEeXHNYECKON OOKyMeHTauum n nutepaTypbl. Ka)kgoe 3aHATUE OCHaWaeTcsa ANAaKTUYeCKMMN MaTepuanamMmu: niakatamm, cxemamn. Cogep>kaHume
nabopaTopHbIX 3aHATUI pukcmpyeTcsa B PN B pa3gene 5.5.HacTosiwen nporpaMmmsl

Mpn NOAroToBKE K 3a4€Ty B [OOMOJIHEHME K W3YYEHUKD KOHCMEKTa JNeKuun un y4ebHbix nocobun, Heobxoammo Mosb3oBaTbCs yyebHon
NNTepaTypol, peKOMeHO0BaHHOM B HacTosWwen rnporpamme. Mpu NOAroToBKE K 3a4eTy HYXKHO U3YyYUTb TEOPUIO: OMpedesieHns BCEX MOHATUN U
3aKOHOB [0 COCTOSAHMA NMOHUMaHNA MaTepuasna, CaMOCTOATE/NIbHO PEeLINTb TUMOBLIE 3a4a4Yun MO Ka)Kaon Teme.

Mpn nNoOAroToBke K 3K3aMeHy B [OMOJIHEHUE K WU3YYEeHUID KOHCMNEKTOB nekuynn, HeobxoAMMO MOJIb30BaTLCA yqe6H0|7| nMTepaTyp0|7|,
peKOMeH,ﬂ,OBaHHOIZ K HacTosLewn nporpammMme. lNMpuv NoAroTOBKE K d9K3aMeHy Heobxoanmo N3YHUTb TEOPUIO: onpenenieHna Bcex MOHATUIN N 3aKOHOB A0
COCTOAHNA NMOHMNMMaHUNA MaTephaJila U CaMOCTOATEJIbHO PELNTb MO HECKOJIbKY TWUMOBbLIX 3agay M3 KaKgow TeMbl. Mpn peweHun 3apgad Bcerpa
Heobxoaonmo yMeTb Ka4eCTBEHHO NHTEPNPETNpPoOBaTb NTOI pelleHnA.

CamocTtosTenbHas pabota ctygeHToB (CPC) mo gucumniamHe urpaeT Ba)XHYK posib B xode Bcero yyebHoro npouecca. MaTepuansl un
MeToaun4yeckmne pekoMmeHgaumnm onga obecnevyeHns CPC rotoBaTcs NnpenogaBaTesieM 1 BblAAOTCA CTYOEHTY npernogasaTenem n 6ubnnortexkon.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

OdmcHbin nakeT WPSOffice (CBobogHo pacnpocTpaHsemoe M10)

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvaloLniics B Te4eHne Bcero nepmoaa obyvyeHus obecneyeH NHAMBMAYAIbHbIM
HEOrpaHWYEHHbIM OOCTYMOM K 3JIEKTPOHHO-BUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue

KoHcynbTaHT lMnic - cnpaBo4Has npaBoBas cuctema (http://consultant.ru)

dnekTpoHHasa bubnmoteka Aucceptaumn (https://dvs.rsl.ru)

HaunoHanbHasa anekTpoHHas bubnuoTeka (http://H36.pd)

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHan rocygapcTBeHHas MHOOPMaLMOHHAA cucTema : CanT /
MuHNCTEpPCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasa rocynapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxum pocTyna: gns 3aperncTpup. nojib3oBaTesien. - TEKCT: 3N1eKTPOHHLIN.HIb - npoekT Poccuiickon
rocygapcteeHHon 6ubnmotekun. HadmHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HIB)
pa3pabaTbiBaeTCs BeAyLMMU POCCUACKMMN BubnnoTekamm npyn nogaepxke MnMHuUCTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecnevnTb cBOBOAHBIN AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALLMMCS B (DOHAAX POCCUACKNX BMBNNOTEK N34aHNSAM N HayYHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB MCTOPUM N KYyNbTYypbl, O HOBENLLNX aBTOPCKMX Npon3BeAeHNin. B HacTosAwee Bpema npoekT HIb BkovaeT
6osee 1.660.000 3n1eKTPOHHbLIX KHUT, 6onee 33.000.000 3anuncen kaTanoros.POCCUNCKAS HALIMOHANIbHASA BUBJINOTEKA
(PHB) : cannT / Poccuitckas HaumoHanbHas bubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ons
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/IeKTPOHHbIN. '... 0AHa U3 KPYNHENLWNX B M1Upe 1 BTOpas Mo Besamy4mHe hoHO0B B
Poccunckon ®depepauunm - CAy>KUT POCCUNCKON KYyNbType N HayKe, XpaHUT HaLMOHaNbHY0 NaMsaTb, cnocobcTeyeT
MPOCBELLLEeHNIO Hacensowmx PoOCCUIO HAPOAOB U PacNpPOCTPaHEeHNo naen rymaHumsma. ... B oHgax bubnnotekn xpaHutcs
6onee 38,6 MJIH 3K3. Npon3BeAeHNI NeYaTN U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YUC/IE U Ha 3/1€KTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewwaeT okono 850 ThiC. YuTaTenem, KOTopbiM
BblAAeTCa A0 5 MJIH U3JaHUn, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebilwe 10 MAH yaaneHHbIX
nonb3oBaTesiel. ... CoOXpaHasa KyNbTYPHYIO N NCTOPUYECKYIO MPEEeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLmamM,
3a/10)XXeHHbIM elle B imnepaTopckon MybnuyHon 6ubnuoTteke, PHB cerogHsa — coBpemMeHHOe MHpopMaLMoHHoe
yypexzaeHue, ocHalleHHoe HoBenwnM obopyioBaHMEM N CBOEBPEMEHHO OTBEYaloLLEee Ha HacCyLHble BbI30Bbl BpEMEHN.'
(umTaTa c canTa PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCkKum LeHTp
MHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosb3oBaTtesnen. - TeKCT: 31eKTPOHHbIN. ®oHA BC chopMmpyeTCs C y4eTOM BCEX U3MEHEHWIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHuKM, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
anccepTaunu, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHNKN, 3aKOHO4ATEe/IbHO-HOPMaT/BHbIE AOKYMEHThI, CneunasbHble
nepnoamnyeckme n3gaHus U n3faHuns, BblnyckaemMble n3gatenbcTBamMm By3o08B. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekuuns : 31eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLeCTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KomnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpmp. nonb3oBaTesiel. - TeKCT 3NeKTPOHHbIN. ABASETCA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IeKTPOHHbLIM PeCcypCcoM A5 BbICLUNX U CPeAHUX CheunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4YHO-1CCnef0BaTeIbCKUX
WHCTUTYTOB, NybnnyHbIx 6ubnnoTek, npuobpeTaomx KOpnopaTMBHLIN AOCTYN A8 CBOMX 0OyYaloLmxcs, npenogaBaTenen
n T.4. 9bC BKJOYaeT y4ebHyo N Hay4YHyl0 nmTepaTypy Mo Hanpas/ieHNSAM NOATOTOBKWN BbICLLEro U CPeaHero
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn 00CTyN) K ClleayoLM COBPEMEHHbIM
npodgeccnoHanbHbIM 6a3amM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

CYBERLENINKA : Hay4Has aneKkTpoHHasa bubnmnoreka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[oCTyna: Ans 3aperncTpup. nosab3oBaTesnel. - TeKCT: 31eKTPOHHbIN.KnbepJleHnHKa - 3TO Hay4YHas 31eKTpoHHas
6nbnnoTeka, NOCTPOEHHaa Ha NapagurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOW SBNSETCS
nonynspusaums Haykn n Hay4Hon AeATEeNIbHOCTU, 0OLLECTBEHHbIN KOHTPOJIb KavyecTBa Hay4YHbIX Nybnnkauunia, passmtue
MEeXANCUNMANHAPHbIX UCCNeL0BaHNIA, COBPEMEHHOI0 MHCTUTYTa Hay4YHOW peLeH3unun, NoBbILEHNE LUTUPYEMOCTH
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Ha3BaHue

POCCUINCKON HayKK N MOCTPOEHME NHPPACTPYKTYpPbl 3HaHMN. https://cyberleninka.ru/
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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».

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
M0).2.MporpammHoe obecnevyeHne
BUPTYyanbHon nabopaTtopun obLuein
PU3NKN. JIMLEH3NOHHbBIN JOroBOP
Ne122 o1 30.11.22, cBUAETENbCTBO O
pernctpaunu B Kadectse UM OFPHUM

N.316695200067189
NabopaTopusa anekTpmnyecTsa n YyebHasa mebenb Ha 24 nocafo4HbIX 1.0nepauunoHHasa cnctema «Windows»,
MarHeTmsma (1-221) 385000, MecCT, A0CKa, MyJIbTUMEe[UNNHoe [orosop

Pecnybnunka Agbires r. Mankon, yn.
MNepBomanckas, nom Ne 191, 3paHune
yyebHoro kopnyca

obopynoBaHue (KOMMbIOTEpP, NPOEKTOP,
3KpaH), HarnaaHble nocobus,
cnpaBoYHasa nuTepaTypa, Tabanybl.
KomnnekT obopynoBaHus ans
rnpoBeneHns SKCNepUMEHTOB Mo
pasneny «d/1eKTPMYecTBo 1
MarHeTu3M»,

0376100002715000045-0018439-01 oT
19.06.2015; Microsoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095;0¢uncHbIN
naketT WPSOffice (CsoboaHo
pacnpocTpaHsiemMoe
MO0).2.MporpamMmMmHoe obecnevyeHne
BUPTYyanbHon nabopaTtopun obuuein
PU3NKN. JIMLEH3NOHHbBIN JOroBOP
Ne122 o1 30.11.22, cBUAETENbCTBO O
pernctpaunu B Kadectse UM OFPHUM

Ne316695200067189
NabopaTopusa oNTUKK N KBAaHTOBOW YyebHasa mebenb Ha 24 nocafo4HbIX 1.0nepauunoHHasa cnctema «Windows»,
unsnkn(1-223) 385000, Pecnybnumka MeCT, A0CKa, My/ibTUMeANNHOe norosop

Apnbires r. Mankon, yn. lNepsBomanckas,
nom Ne 191, 3naHune yyebHoro kopnyca

obopynoBaHMe (KOMMNbOTEpP, MPOEKTOP,
3KpaH), HarnaaHble nocobus,
cnpaBoYHasa nuTepaTypa, Tabanybl.
KomnnekT obopynoBaHus ons
npoBeneHns 3KCNepuMeHTOB Mo
pa3neny «OnNTuKa 1 KBaHTOBas
Pur3nKa».

0376100002715000045-0018439-01 oT
19.06.2015; Microsoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095;0¢uncHbIN
naketT WPSOffice (CsoboaHo
pacnpocTpaHsiemMoe
MO0).2.MporpamMmmHoe obecnevyeHne
BUPTYyanbHon nabopaTtopun obLuein
PU3NKN. JIMLEH3NOHHbBIN AOroBOP
Ne122 o1 30.11.22, cBUAETENbCTBO O
pernctpaunu B Kadectse UM OFPHUM

N.316695200067189
MynbTumMepunHaa nabopaTtopus KomnbloTepHbI KNacc Ha 8 1.0nepauunoHHasa cnctema «Windows»,
MHHOBALUMOHHLIX TexHosorun (1-228(a)) | nocapgo4HbIX MECT, OCHALLEHHbIN [orosop

385000, Pecnybnnka Agbiresir.
Manikon, yn. NMepBomanckas, oM Ne
191, 3paHue yyebHoro kKopnyca

KOMMnbloTepamu Pentium ¢ BbIXO40OM B
WNHTepHeT HarnagHble nocobus,
crpaBo4Hasa nuTepaTypa

0376100002715000045-0018439-01 oT
19.06.2015; Microsoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095;0¢uncHbIN
naketT WPSOffice (CsoboaHo
pacnpocTpaHsiemMoe
MO0).2.MporpamMmMmHoe obecnevyeHne
BUPTyanbHon nabopatopun obLuein
PU3NKN. JIMLEH3NOHHbBIN JOroBOP
Ne122 o1 30.11.22, cBUAETENbCTBO O
pernctpaunu B Kadectse UM OFPHUM
N.316695200067189

YuTanbHbin 3an 385000, Pecnybnvka
Apbires, r. Mankon, yn. NepsomManckas,
nom Ne 191, 3naHune y4yebHoro kopnyca

MocafoyHbIX MEeCT AJis Nofib3oBaTesnen
6ubnmnotekn - 100, B ToM 4ucne 32
ABTOMATU3MPOBAHHbLIX paboynx mecT
nns nonb3losatenen (APM - yntaTtenb) C
NOAKJIIOYEHNEM K UHTEPHETY.

1.MporpammHoe obecnevyeHne
BUPTyanbHon nabopatopun obLuein
PU3NKN. JIMLEH3NOHHbBIN JOrOoBOP
Nel122 o1 30.11.22, cBMAETENLCTBO O
pernctpaunu B Kadectse UM OFPHUM
Ne316695200067189 2.0nepauunoHHas
cuctema «Windows», norosop
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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

0376100002715000045-0018439-01 oT
19.06.2015; Microsoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095;0¢uncHbIN
nakeT WPSOffice (CBo6oaHo
pacnpocTpaHsemoe 0).
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