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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noaroToBku (cneumnanbHocTn) 20.05.01 No)xapHas 6e30nacHOCTb

CocTaBuTesnib pabouyer nporpamMMmsi:

CTapLwwuin npenogasaTesb MoanncaHo npocton 30 CuioxoBa [lapenxaH
Kahenpsl, 06.08.2025 BukeHTbeBHa
(LOJKHOCTb, y4eHOoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouyasa nporpaMma yTBep>XAeHa Ha 3acepaHum Kadenpbl:
DKOJIOrMWN U 3aLLMTbl OKPY>XaloLen cpeabl

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

23.08.2025 MoanncaHo npocton 3 Cyxopykux Opuin lBaHoBUY
23.08.2025
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneumanbHoOCTK)
23.08.2025 MoanucaHo npocton 3l Cyxopykux KOpuin leaHoBuKY
23.08.2025
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHue noupa3,|1eneH|/|ﬂ)
28.08.2025 MoanncaHo npocTton 30 N. 5. bepbepbsaH
28.08.2025

(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

1. Uenu v 3apayuv y4uebHON AUCLUNINHBI.

OncunnnmHa «®Pusnka» saBNAETCA OAHOW W3 OCHOBHbIX q:)yH,D,aMeHTaJ'IbeIX yHE6HbIX
ONCUUNJINH. OHa obecne4ynBaeT noaAroToBKy K ycnewHomy OCBOEHMUIO ancunnianH
ecTeCTBEeHHOHay4YHoOro un npogeccruoHasbHOro LUWKJIOB, COCTaB/iIAs€T OCHOBY TeOpeTI/I‘-IeCKOIZ
noaroToBkn 06ecneq|/|Ba+0Lu,y+o BO3MOXHOCTb WCMOJIb30BaHNA PU3NYECKUX MPUHLIUMOB B
KOHKPETHbIX 06nacTaAX TEXHUKMN.

Llenammn ocBoeHna y4yebHom guncumniamHbl «®Pusmka» ABNAIOTCA: CO3[4aHWE OCHOB
HeobXxoAMMOWN TEeopeTMHECKON MOArOTOBKM MO (U3MKe, MO3BOMSAWMX B AasibHENWEM pelaTb
KOHKpeTHble 3adayn B obnactu no)xapHoh 6e3omacHOCTU, a Takxe npuobpeTeHne HaBbIKOB
NCMOJIb30BaHNSA Pa3IMYHbIX METOAUK (PU3NYECKNX NIMEPEHUN N METOAO0B (PU3NYECKOrO aHanmsa K
pPeLeHNio KOHKPETHbIX TEXHUYECKUX npobriem.

[ONna [oCTUXKEeHUs OaHHOW Lenn Obiin MocTaBNeHbl 3aaa4yM:

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

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

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

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

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

3/57



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

OucumnnmHa «®dusmka» BxoAUT B 6a30Byl0 4YacTb 65oka AUCUUNAUH MOATOTOBKWU
cneumanncTa no HanpaeneHuto «MoxapHas 6e30MNacHOCTb»

Kypc «®usumka» ABNAETCA COCTAaBHOM YacTbil (pyHOAAMEHTasIbHOW (M3MKO-MaTeMaTUu4eCcKomn
MOAroTOBKKW, Heobxoaummonm pna ycnewHon paboTbl cneumanucta B 0651aCTM  NoXKapHOW
6e3omnacHoCTK.

OncumnnvHa «®u3nka» UMeeT JNornYeckne u coaep)kaTesibHO-MeToAuYeckne CBA3UN C
TaKUMM OUCLUUMSIMHAMM KakK MaTeMaTuKa, UH(pOopPMaTuKa, XUMUSA, SKOJIOTUS U ABNSIETCA MNepBoi
CTYMEHbIO N3YYEHUS HEKOTOPLIX 0bLLEenpodeccnoHanbHbiX ANCLUUMINH: KOHLEMLWS COBPEMEHHOI0
€CTEeCTBO3HAHUA, (U3NKO-XMMUYECKNE OCHOBbI PasBUTUS U TYLIEHWS TMoXapa, 3KOoJorus,
npukKnagHasa MexaHuka rugpasnuvka, ap.

B pe3sysibTaTe 0CBOEHUA ONCLUUMNJINHBI 6aKanaBp OOJIDKEH:

3HaThb: OCHOBHble (M3NYEeCKMEe SBJIEHUA W OCHOBHbIE 3aKOHbl (OU3NKW; TpaHULbl KX
NPMMEHUMOCTUN, MPUMEHEHWE 3aKOHOB B Ba)XHEWLWNX MPaKTUYECKMX MPUIIOXKEHUSX; OCHOBHbIE
pr3nyeckne BeNNYMHbI N PU3NYECKME KOHCTaHTbI, UX onpeaesieHne, CMbIC/, Cnocobbl N eguHULbI
NX N3MepeHmns; pyHOoamMeHTalbHble PU3NYECKUe OnbiThbl M X POJIb B Pa3BUTUN HAYKK; Ha3HaYeHne n
NPUHUMNbI eNCTBUSA BaXKHENLWNX (hn3nyYeckux npnbopos.

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

BJlageThb: HAaBblKaMW WCMNOJIb30BAaHUSA OCHOBHbIX 00LIE®U3NYECKUX 3aKOHOB W MPUHLUMOB B
Ba)XHENLIMX MPAKTUYECKUX TMPUIOXKEHNSX; OCHOBHbIMM MeTodamMu (U3NKO-MaTEMATUYECKOr o
aHanv3a ANs pelleHUsl ecTeCTBEHHOHAy4YHbIX 3afay; MnpueMamMun MpaBUIbHON 3SKCyaTauum
OCHOBHbIX MpubopoB 1 o0b6oOpyaOBaHUA COBPEMEHHOW du3ndeckolr nabopatopun; MeTodaMmu
06paboTKM W UHTEPNPEeTUPOBAHUA pPe3ysibTaTOB 3KCMEpPUMEHTa; MpueMaMu WUCMNOJIb30BaHMS
MEeTOoZ0B (PU3NYECKOro MoAeIMPOBaHNSA B MPON3BOACTBEHHON NMpPakTUKe.
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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):

OnkK-3.1 CrnocobeH ncnonb3oBaTb NHHOPMALIMIO O HOBENLLMX Hay4HbIX
N TEXHOJIOrMYECKUX AOCTUXKEHUAX AN peLleHns
npuKaafgHbIiX 3a4ay B obnacTu obecneyeHmns noxkapHom
6e30nacHOCTK, OXPaHbl OKpY>XatoLwen cpelbl
3KoJlornyeckom 6esonacHoCcTu

OnK-4.1 HaxoauT peweHnsa TUNOBbIX CUTyauuin C NpMMeHeHnem
COBpPEeMeHHbIX NHPOPMALIMOHHbIX. TEXHOJIOT UIA,
N3MEPUTENbHON N BbIYUCINTENBHON TEXHUKMK MO
obecneyeHmnto 6e3onacHbIX YCNOBUIA U OXpaHbl TpyAaa,
rno>xapHow 6e30MacHOCTN, 3aLlMTON OKpYKatoLLen cpenbl Ha
OCHOBE 3HaHMWS COBPEMEHHbIX TEHAEHLUMIA Pa3BUTUA TEXHUKMN
N TeXHOJIOrnn

YK-1.1 AHanusnpyeT 3agavy, Bblaensas ee 6a3osble cocTaBasome,
OCYLLeCTBASeT AeKOMMNO3ULMI0 3a4a4n

YK-1.2 HaxoanT n KpUTNYeCckn aHannsnpyeTt nHpopmaLluio,
HeobxoaMMyI0 415 peLleHna NoCTaB/IEHHOW 3a4a4u

YK-1.3 PaccMmaTpuBaeT BO3MOXHbIE BapuaHThbl pPeLLleHns 3aga4n,
OLleHVBas X JOCTOMHCTBA U HEAOCTaTKU

YK-1.4 [pamMOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT

cobcTBEHHbIE Cy)XAEHUS N OLEeHKU. OTAnYaeT hakTbl OT
MHEHWI, MHTEepNpeTaunn, OLEHOK N T.4. B PaCCYyXAEHUAX
OPYruX yHYaCTHUKOB OEATENbHOCTM

YK-1.5 OnpepenseT n oueHMBaeT NOC/IeACTBUSA BO3MOXHbIX
peLueHnn 3a8a4m
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

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

DOopMbl KOHTPONA Bupabl 3aHATUN UToro 3.e.
(Kkonun4ecTBO) 4yacos
3K 3a KoHTp Jlexk Ja6 Mp CPN (KoHTpo cpP
Jb
Kypcl [Cem.1 1 34 17 0.25 20.75 72 2
Kypcl |Cem. 2 1 1 17 17 17 35.65 21 3
107.65
0O6beM ancunnAnHbl U BUAbl y4ebHon paboThl No 3a04HON hopMe o0byHeHus.
®DopMbl KOHTpONSA Buabl 3aHATUM WUtoro 3.e.
(konu4ecTBO) Yyacos
3K 3a KoHTp Jlek Ja6 Mp KoHTpo cpP
b
Kypc 1 Cem. 1 1 4 4 3.75 60 71.75
Kypc 1 CemMm. 2 1 1 4 2 2 8.65 91 107.65
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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.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
1 1.®un3uKa B coBpeMeHHOM Mupe. Pr3nyeckne oCHOBbI 1-2 4 2 2 TecTnpoBaHue. PewieHue
MeXxaHWKN. TeMa: KNHeMaTuKa MaTepnasibHOM TOYKK. 3ajau.
2.®un3nY4eckme oCHOBblI MexaHnKn Tema: AUHaAMKKA 3-4 4 2 2 TecTupoBaHue. PelwleHune
MaTepuasibHON TOYKMN, 3aKOHbl COXPaHEHNS 3ajau.
MexXaHUKW.
3.Pun3n4eckme 0CHOBblI MeXaHUKUW. TeMa: MexaHuKa 5-6 4 2 2 PelweHune 3agay.
TBEepAoro Tena.
4.®ur3nYecKme 0CHOBbI MEXaHUKN. TeMa: 3/IeMeHTbl 7 2 1 2 PeweHune 3apay.
MEXaHUKN XXUOKOCTEN.
5.®un3n4eckmne 0CHOBbI MEXaHUKK. TeMa: DNeMeHThI 8 2 1 2 KoHTponbHas paboTa.
cneumvasibHON TeEOPUN OTHOCUTESIbHOCTH. PeweHune 3apay.
6.MonekynspHas m3nka n TepMoanHamMumKa. Tema: 9 2 2 2 PelweHue 3agay.
OCHOBHble MpeACcTaB/IeHNA MOJIEKYIAPHO-
KWHETNYEeCKON Teopuu.
7.MonekynspHas u3MkKa n TepMoanHamMumKa. Tema: 10-11 4 1 2 TecTunpoBaHue, pelleHne
OCHOBbl TEPMOANHAMUKW. 3ajau.
8.MonekynsapHas u3mka n TepMmognHammka. Tema: 12-13 4 1 2 PeweHune 3agau.
peasibHble ra3sbl, XXUAKOCTW 1 TBEpPAble Tesna
9.9neKTpny4ecTBO. TeMa: 3leKkTpocTaTurKa. 14-15 4 2 2 TecTunpoBaHue, pelueHne
3ajau.
10.9neKTpn4ecTBO. TeMa: NOCTOAHHbIN 16 4 3 2,75 KoHTponbHas paboTa.
3NEeKTPUYECKMI TOK. TecTnpoBaHue. PewieHue
3ajau.
11.MpomexyTo4YyHasa aTTecTaums 17 0.25 3ayeT B YCTHOM hopme
2 12.MarHeTu3M. Tema: MarHuTHoe rnose. 1-2 P 2 2 P 3awmTa nabopaTopHbIX
paboT.
13.MarHeTun3M. TeMa: 3/IeKTpoOMarHUTHas NHAYKLUMS. 3-4 2 2 2 2 3awmTa nabopaTopHbIX
paboT.
14.KonebaHusa n BOSIHbI. TeMa: MexaHn4yeckune 5-6 2 2 2 2 TecTupoBaHue. 3awunTa
KonebaHus. nabopaTopHbIX paboT.
15.KonebaHns n BosHbI. TemMa: ynpyrmue BOJHbI. 7-8 P 2 2 3 KoHTposnbHasa paboTa.
3awmTa nabopaTopHbIX
paboT.
16.0nTuka. Tema: a5leMeHTbl reoMeTpruYecKomn 9-10 P 2 3 3awmTa nabopaTopHbIX
ONTUKN paboT.
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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
17.0nTuka. Tema: nHTepdepeHunsa ceeTa, 11-12 2 2 2 3 TecTunpoBaHue. 3awunTa
Ooudpakumsa ceeTa, Noaspn3aumnsa ceeTa. nabopaTopHbIX paboT.
18.KBaHTOBas m3mka. Tema: KBaHTOBas Npmvpoaa 13-14 2 4 2 3 3awmnTta nabopaTopHbIX
N3y4eHus. paboT.
20.ATOMHasa un agepHasa pusnka. Tema: pusnka 15-16 3 3 3 3 3awmTa nabopaTopHbIX
aTOMHOro sgpa. paboT.
21.lMpoMexyTo4YHas aTTecTauns. 17 35.65 SK3aMeH B YCTHOW hopme.
NTOrro: 51 17 34 0.25 35.65 | 41.75

5.2. CTpyKTypa OUCUNNINHBI AN 3a04HOW hopMbl 0byveHus.

CemMm Paspen pucumnnauHebl Bupbl yuebHoM paboTbl, BK/NlOYasA caMoOCToATesIbHYI0 paboTy n
TPYBAOEeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
b
1 2 4 5 6 7 8 9 10 11
1 1.®un3uKa B cOBpeMeHHOM Mupe. Dru3nyeckme 0OCHOBbI MEXAHUKMN. 2 2 20
2..MonekynsipHas pu3ivka n TepMoAnHaMnNKa. 1 1 20
3.21eKTpnYecTBo. 1 1 20
4.lMpoMexxyTo4Has aTTecTaumns 3a4eT B YCTHOM hopme 3.75
2 5.MarHeTunsm. 1 1 1 20
6.KonebaHuns 1 BOJIHBI. 1 1 23
7.0nTuka. KBaHTOBas npupoga usayvyeHus. 1 1 20
8.91eMeHTbl PU3NKM aTOMHOI 0 ipa N 3J1eMeHTapHbIX YacTULL. 1 28
9.MpomexyToYyHasa aTTecTaumsa IK3aMeH B YCTHON hopMe. 8.65
UTOro: 8 2 6 12.4 151
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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.®dn3nka B COBpeMeHHOM 16 2 Ocoboe MecTo pn3nKM B ONK-3.1; OMNK-4.1; YK-1.3; 3HaTb: MHMOpPMaL Mo O Nekuuns-6ecena. Cnang-

Mupe. dnsnyeckme oCHOBbI
MeXaHUKW.

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

YK-1.4;

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

nekyun.
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0 390 03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3 4 5

6

7

8

9

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

Mpeobpa3zoBaHus JlopeHua.

OCHOBHOI 3aKOH
PensTUBUCTCKOWN
AVNHaAMUNKN.

2.MonekynapHas usnka un
TepMoANHaMUKa.

10 1

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

OMnK-3.1; OMNK-4.1; YK-1.1;

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

YyebHas nekuus.
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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

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

nposefeHns Gusn4eckoro
3KCnepumeHTa no pasaeny
« MonekynapHas usnka».

3.91eKTpnyecTso

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

OMNK-3.1; YK-1.2; YK-1.4;

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

Cnanpg- nekuums.
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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
JnekTpocTaTnyeckas pelweHns 3a8a4; HaBblKaMu

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

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

rnposefeHns MU3N4ecKoro
3KCrepuMeHTa no pasgeny
«DNIeKTPUYHECTBO>.

4.MarHeTun3m.

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

OlK-3.1; OMNK-4.1; YK-1.5;

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

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

MpobnemHasa nekuyms.
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Cem HauMmeHoOBaHue 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
pe3oHaHce. npveMaMmu n MeTogamu
NeKTpoMarHuTHas pewleHuns 3a4a4; HaBblKaMun

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

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

rnposefeHns MU3NYecKoro
JKCrepumMeHTa no pasgeny
«MarHeTnsm».

5.KonebaHuns v BONHbI.

CBoboaHblE 1
rapMoHunyeckne konebaHms
NX XapaKTEPUCTUKMN.

OlK-3.1; OMNK-4.1; YK-1.4;

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

YyebHas nekuus.
KoMnbloTepHble Mmoaenn.
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
MexaHun4veckune rapMoHnYecKkune n
rapMoHuyeckue arpoHOMUYeCKnNmn
konebaHus. ocUMNNATOP, PU3NYECKNI
FapMoHnyeckun CMbICJ1 CMEKTPasIbHOro
ocumnnatop. CeoboaHble pasnoXXeHUs, KNHEMaTHKa
konebaHusa B BOJIHOBbIX MPOLLECCOB,
nheannsnpoBaHHOM MHTepgepPeHLNs 1
KonebaTenbHOM KOHTYpe. ondpakumnsa BOJH,
CBoboaHble 3aTyxatowme 35eMeHTbl Pypbe-onTUKY;
konebaHns. BbiHy>XaeHHble OCHOBbI aKYCTUKWN. YMETb:
MeXaHun4eckumne n OpraHu3oBaThb CBOK
3/IeKTPOMarHNTHbIE camMoCToATeNbHY0 paboTy
konebaHnsa. Pe3soHaHC 1 ero Mo U3y4YEeHNI0O OCHOBHOM N
MPUMeHEeHne B LOMOJIHNTENIbHON
TEeXHO/I0rn4eCcKoMm nuTepaTypbl. BnageTb:
npouecce. OCHOBHbIMU MOHATUAMMN,
AHrapMoHun4yeckmne npuemMamum n MeTogamm
konebaHunsa. HennHemHbIn pelweHns 3a4ay; HaBblIKaMu
ocunnnatop. dusnyeckne rnposefeHns U3NYeCcKoro
CUCTEeMbI, copgep>XaHue 3KCNepuMeHTa No pasgeny
HENNHENHOCTb. «KonebaHus 1 BOSHbI».
Mpeobpa3zoBaHue n
LeTeKTupoBaHue
INEeKTPUYECKnx KonebaHun.
ABTOKONebaHumsa. ObpaTHas
cBA3b. PereHepauus.
Ycnosue camoBo3byxaeHus
konebaHun. Ponb
HenuHenHocTn. ®asosas
MJIOCKOCTb reHepaTopa.
MpenenbHble LUKIbI.
MoHaTne o
penakcauMoHHbIX
konebaHunsax. BonHoBon
npouecc. NpoaonbHble N
rnonepeYHble BOJIHbI.
YpaBHeHune beryuwien
BOJIHbI. [Tony4yeHue
3/IeKTPOMAarHUTHbIX BOJIH.
O depeHumnansHoe
ypaBHEHMe
3N1€KTPOMArHUTHOWM BOJIHbI.
BekTop YMoBa-lonHTUHra
6.0nTuKa OCHOBHbIe 3aKOHbl onNTukK. | OMNK-4.1; YK-1.3; YK-1.5; 3HaTb: 3aKOHbI Cnang- nekyus.

TOHKME NNH3bI, NX
XapaKTepuUCTUKN.
SHepreTnyeckne BesINYnHbI
B poTOMETpPUMN.

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

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

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

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

7.KBaHTOBas pun3nka

TensioBoe n3ny4yeHue n ero
XapaKTepuCTUKN. 3aKoH
Kupxrogda, CtedaHa-
bonbumaHa, BuHa.
®dopmynbl Penes- [pxnHca n
MnaHka. BonbT-amnepHas
XapakKTepucTunka
doTOo3hheKkTa. 3aKOHbI
doToadekTa. YpaBHEHME
SNHWTenHa. imnynbc
oToHa. [laBneHue ceeTa.
SddekT KomnToHa.
JinHenyaTble cnekTpbI
aTomoB. [TpaBnno YacToT
Bopa. MpuHunn
cooTBeTCcTBUA. ONbIT
®paHka u Nepua. OnbIT
LLTenHa n lepnaxa.
Pe3oHaHChI BO
B3auMOOenCcTBmn
HENTPOHOB C aTOMaMu
AapaMu 1 MNOHOB C
HYKJOHaMu.
KopnycKynsipHo- BOJIHOBOW
ayanusm . ®opmya ge
Bpownns.
JKCrepuMeHTanbHoe
noaTBepXxgeHne runoTessl
ne bponna. CooTHoweHne
HeonpepeneHHoCTen
lenzeHbepra. YpaBHeHne
LLipenunHrepa.
[MpoxoxxaeHne YacTuubl
CKBO3b MOTEHLUMaNbHbIN
6apbep. TYHHeNbHbIN
3¢hdpekT. YacTuua B
chepunyecku

OMK-3.1; OlK-4.1;

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

Cnanpg- nekuums.
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
CMMMEeTPUYHOM noJie.
BonoponononobHelie
aTOMbl. DHepreTnyeckmne
YPOBHU. [MoTeHuUmanb
BO3Oy)xaeHUs 1
MoHM3auun. CnekTpbl
BOLAOPOAOMNOA00HbIX
aTOMOB.
MpocTpaHCcTBEHHOE
pacrnpenesieHne nJaoTHOCTKN
BEPOSATHOCTY ANSA
3/1IeKTPOHa 0 aToMe
Bogopona. MesoaToMbl.
LLinpuHa ypoBHe.
8.ATOMHasa u agepHas CocTaB aTOMHOro sgpa. OMNK-3.1; OMNK-4.1; YK-1.3; |3HaTb: cocTas aapa; Cnang- nekuus.
pur3mKa. DedekT Mmacc. SHeprus AfepHble CUJIbl; MarHUTHbIE
CBA3M aapa. AoepHble N 3/IEKTPUYECKME CBOMCTBA
CWbl. 3aKOH anep; aaepHble Moaenu,
pabnoaKTUBHOIro pacnaga. pabnoaKTUBHbLIN pacnag n
MpoxoxxaeHne 3apsa>KEeHHbIX 3aKOHbl COXpaHeHus;
YacTuL U raMMa-usnyyeHus AfepHble peakuunu;
Yyepes BeLecTBo. AnepHble 3/1eMeHTapHbIe YacTuLbl.
peakuuun. dnsnyeckmne YMeTb:opraHnsoBsaTb
OCHOBbI iAepHON camMoCToATeNbHYO paboTy
3HEepPreTuKu. Mo U3y4YEeHNI0O OCHOBHOM N
DNeMeHTapHbIe YacTulbl. LOMOJIHNTENIbHON
Tunbl B3auMoaencTBui nuTepaTypbl. BnageTb:
3/IeMEHTapHbIX YacTul,. OCHOBHbLIMU MOHATUAMU;
Knaccngpukaums. npneMamm n metogamm
pelleHuns 3ajay; HaBblkamMu
nposefeHns U3NYeCcKoro
3KCrepmMeHTa no pasgeny
«ATOMHas n agepHas
PU3nKa».
3HaTb: YMeTb: Bnagets:
NTOrlO: 51 8
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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. 1
S/1IeMEeHTbl MEXaHUKUW XNAKOCTEN. YpaBHeHne bepHyinun. BA3KOCTb.
5.®u3myeckme oCHOBblI MexaHnKK. Tema: MpuHUKUN oTHOCUTEeNbHOCTW. MNMpeobpasoBaHusa MNannnes. NMoctynaTtel CTO. NMpeobpazoBaHns 1
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 1 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 1
Tema: peanbHble rasbl, XUAKOCTU 1 TBEpAble HepaBHOBECHOW TEPMOANHAMUKW.
Tena.
9.9nekTpunyecTBo. TeMa : asieKkTpocTaTuKa. 3akoH KyJIoHa. DneKTpuyeckoe rnose 1n ero XxapakTepuctTuku. NpruHUMn cynepnosnumii. 2
PaboTa aneKkTpuyeckmux cun
10.9neKTpunyecTBo. TeMa: NOCTOAHHbIN MOCTOAHHBIN 3N1eKTprnYecknin Tok. 3akoH OMa ansa yvyacTtka uenu. ConpoTusnieHne 3 1
3NEKTPUYECKUI TOK. NMPoBOAHWNKOB. 3akoH OMa Ass noaHon uenu. Mpasuna Kupxrodga.
2 11.MarHeTusM. TeMa: MarHuTHoe rnoJne. MarHnTHoe noJie ToKa, ero UHAYKUUS 1N Hanps>XeHHOCTb. MpuHumnn cynepno3svumnm 2 1
MarHUTHbIX nosien. NMpumeHeHne 3akoHa buo-CaBapa-Jlanjaca K pacyeTy MarHUTHbIX MOJIEN.
12.MarHeTu3M. Tema: 3neKTpoMarHuTHas dneKTpoMarHnTHaa MHAYKUUA. SHePrna MarHUTHOro Noas. MarHMTHbIe CBONCTBa BellecTBa. 2
VHAYKLUNSA.
13.KonebaHuns n BonHbl. Tema: MexaHn4eckme MexaHn4eckne rapMmoHmnyeckme konebaHuns. Cro)KeHne rapMoHNYecknx KonebaHui. 2 1
KosnebaHus.
14.KonebaHusa 1 BOJIHbI. Tema: SneKTpoMarHuTHble KonebaHusa. NMepemMeHHbIN TOK. 2
3JIeKTPOMarHUTHble KonebaHus.
15.KonebaHusa 1 BonHbl. Tema: ynpyrue BosHbl. | BonHoBow npouecc. YpaBHeHue b6eryuiei BoAHbI. MpuHunn cynepno3vuunn. UHTepdepeHumns 2
BOJIH. /IMNybC 3/1eKTPOMarHMTHOro Noss.
16.0nTuKa. Tema: anieMeHTbl reoMmeTpmuyeckon |[OCHOBHbIE 3aKOHbl ONTUKN. TOHKME NINH3bI, UX XapaKTEePUCTUKN. DHEpreTnyeckmne BeanymHeol 2
OMNTUKN . B (poTOoMeTpuUN.
17.0nTuka. Tema: NHTephepeHumns cBeTa, NHTepdepeHunsa ceeTa. inudpakuma ceeTa. lNMonapmnsaumsa ceeta. 3akoH Mastoca. 2
Ondpakuma ceeTa, noaspmsaLmsa ceeTa. Ouncnepcusa. 1BONHOE slyyYenpesioMsieHume.
18.KBaHTOBas u3nka. Tema: KsaHTOBas TennoBoe nsny4yeHmne N ero XxapakTepucTnku. 3akoHol Kupxroga, CtedaHa-bonbuymaHa, 1
npupoaa n3ny4eHus. BuHa. ®oToahdekT. Teopmsa IHWTEeNHa ana poTosaddekTa. aBneHve ceeTa. IPdhekT
KomnToHa.
19.KBaHTOBas pm3unka. TemMa: 3/1eMeHTbl KopnycKynsipHO-BOJIHOBOW Ayasin3M CBOWCTB BellecTBa. BonHbl ae bponnsa. CooTHoweHne 1
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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 1
aTOMHOro aapa.
NTOro: 34 6

CMMynHLI,VIOHHbIe 3aHATUA, UX HaUMeHOBaHue, coaep>XaHue m obbeM B yacax

Y4yebHbIM Ns1aHOM He NMpeaycMoOTPEHO

5.6. JJabopaTopHbie 3aHATUA, UX HAUMEeHOBaHue u ob6bLeM B Yacax

CemMm Ne paspena pucumnavHbl HaumeHoBaHue nabopaTopHbIx paboT Ob6beM B Hacax
o®0 390 0390
1 2 3 4 5 6
2 1.MarHeTunsm. JKCrepuMeHTa bHOe ornpeaesieHne cubl AMnepa. 2 1
2.MarHeTusm. NHOYKUMA B ABMXKYLLEM NPOBOASLLEM KOHTYpE. 2
3.MarHeTusm. N3mepeHne MHOYKTUBHOCTU KaTYLUKW.
4.KonebaHus n BOJHbI. 1.MexaHun4yeckme KonebaHmsa. 2.MaaTHUK C nepeMeHHbIM g. (no Bbibopy) 2
5.KonebaHns 1 BOJIHbI. 1.CBobogHble koniebaHMs B KOHTYpe. 2.BblHyXAeHHble KosiebaHns BLS-koHType. (o Bbi6opy) 2
5.0nTuKka. 1.0npepeneHne OsnHbl CBETOBOM BOJIHbI C MOMOLbIO ANPAKLNOHHON peLleTKN. 2 1
2. 0ndpakumoHHas pelieTKa. (no Bbibopy)

7.KBaHTOBas Pu13mnKa. SddekT KomnToHa M3y4eHne 3aKOHOB BHeLLHero otoaddekTa. 2
8.KBaHTOBas u3mka. OnbITHas NpoBepka 3akoHa CtedaHa- boabLuMaHa 2
9.nepHas pu3nka. Anpa atomoB. CNekTp U3ay4YeHNs aToOMapHOro Bogopoaa 3
NTOro: 17 2

5.7. MpuMepHasa TeMaTUKa KypCOBbIX NPOEKTOB (paboT)

Y4ye6HbIM MJIaHOM He NMpefyCMOTPEHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

TEODETMHGCKOIZ YacTtu no JIP. 3.MNoAroToBKa K NpakTUYeCKUM 3aHATUAM, pelleHune
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CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
1 1.®un3nyeckme oCHoBbl MexaHUkn Tema: 1.CocTaBneHue naaHa-KoHCcneKTa, ndyyeHne TeopeTuyeckoro matepuana. 1-2 2 0
KWHEeMaTuKa MaTepuasibHON TOYKN. 2.MoproToBka K JIP, ochopMmneHue oT4yeTa, NOArOTOBKA K cAavye oT4yeTa n Hepenm
TeopeTunyeckon 4acTu no JIP. 3.NMoAroToBKa K MPakTUYeCKNM 3aHATUAM, peLueHne
3a4ay 1 ynpa)xHeHun. 4.MoAroToBka K TeCTUPOBaHMIO.
2.dun3snyeckmne oCHOBblI MexaHuku Tema: 1.CocTaBneHune njaaHa-KOHCMEeKTa, U3yYyeHne TeopeTn4eckoro Mmatepumana. 3-4 2 5
OVHaMVKa MaTepuasibHOM TOYKM, 3aKOHbI 2.MoproToBka Kk JIP, ohopmneHune oT4eTa, NOAFOTOBKA K CAA4Ye OoTYeTa 1 Hepenu
COXPaHEeHUs MeXaHUKW. TeopeTnyeckon YacTtu no JIP. 3.MoAroToBKa K MPakTUYECKNM 3aHATUAM, pelleHne
3334 U ynpaxHeHuin. 4.NMToaroToBKa K TECTUPOBAHMIO.
3.®un3m4eckme 0CHOBbI MexaHnKM Tema: 1. CocTaBrsieHMe nMjaHa-KOHCNEeKTa, N3y4yeHne TeopeTM4eckoro MmaTepuana. 5-6 2 5
MexaHWnKa TBepaoro 2.MoproToeka K JIP, ochopmsieHne oT4yeTa, NOArOTOBKA K cAavye oT4yeTa u Hepenn
TeopeTunyeckonm 4acTu no JIP. 3.MoAroTOBKa K MPakKTUYECKNM 3aHATUAM, peLueHne
3a4a4y U yrnpa>kHEeHUI. MPOMEXYTOYHOM aTTecTaumu.
4.dunsn4yeckme 0CHOBbI MEXaAHUKN. TeMma: .CocTaB/ieHMne nnaHa-KoHCMeKTa, U3y4yeHne TeopeTUYeckoro Mmatepuana. 7 2 5
peanbHble rasbl, XNAKOCTW 1 TBepAble Tena. 2.MoproToBka K JIP, ochopMmneHue oT4yeTa, NOArOTOBKA K cAavye oT4yeTa n Hepens
TeopeTunyeckon 4acTu no JIP. 3.NMoAroToBKa K MPakTUYeCKNM 3aHATUAM, peLueHne
3a4a4 1 ynpa>KHeHun.
5.0un3snyveckne oCHoBbl MexaHUKK. Tema: 1.CocTaBneHune naaHa-KOHCMNEeKTa, U3yYyeHne TeopeTn4yeckoro Mmatepumana. 8 2 5
DieMeHTbI CneunaibHON Teopumn 2.MoproToBka K JIP, opopmneHune oT4eTa, NOAFOTOBKA K CAA4Ye OoTYeTa 1 Hepensa
OTHOCUTENILHOCTMU. TeopeTnyeckon YacTtu no JIP. 3.MoAroToBKa K MPakTUYECKNM 3aHATUAM, pelleHne
3aja4 1 ynpaxHeHuin. 4.NMToaroToBKa K KOHTPOsIbHOW paboTe
6.MonekynapHas dusvnka n TepMogMHamMmumKa 1.CocTaBneHune njaaHa-KOHCNeKTa, U3y4yeHne TeopeTn4eckoro Mmatepumana. 9 2 5
Tema: OCHOBHbIE MpefCcTaB/IeHNs MoJieKyIpHO-| 2.lToarotoska K JIP, opopmneHne oTHeTa, NOAFOTOBKa K cAa4vye oTHeTa u Hepens
KWHETNYEeCKOWN Teopun. TeopeTnyeckonm 4actu no JIP. 3.MoAroTOBKa K MPaKTUYECKNM 3aHATUAM, peLueHne
33234 U Yrpa>kHeHWN.
7.MonekynsapHas 1M3nkKa n TepMmognHamMmmKa 1.CocTaBneHue naaHa-KoHCneKTa, ndyyeHne TeopeTuyeckoro matepuana. 10-11 2 5
Tema: OCHOBbl TEPMOAUHAMUKMU. 2.MoproToBka K JIP, ochopMmaeHue oT4yeTa, NOArOTOBKa K cAavye oT4yeTa n Hepenm
TeopeTunyeckon 4acTu no JIP. 3.NMoAroToBKa K MPakTUYeCKNM 3aHATUAM, peLueHne
3aja4 n ynpaxHeHui. 4.MoaroToBKa K TeCTUpoBaHuto. 5.MoarotoBka K
KOHTPOJIbHOW paboTe. 6. MOArOTOBKa K MPOMEXYTOYHOW aTTecTalunm.
8.MonekynapHas du3nka n TepMogmMHamMmmKa 1.CocTaBneHune njaaHa-KOHCNeKTa, U3y4yeHne TeopeTn4eckoro Mmatepumana. 12-13 2 10
Tema: peanbHble rasbl, XUOKOCTU U TBeEpAble 2.MoproToeka K JIP, ochopmsieHne oT4yeTa, NOArOTOBKA K cAavye oT4yeTa u Hepens
Tena. TeopeTnyeckonm 4acTu no JIP. 3.NMoAroTOBKa K MPaKTUYECKNM 3aHATUAM, peLueHne
3aa4 U yrnpaxHeHui. 4.NMToAroToBKa K TeCTUPOBAHMIO.
9.9nekTpunyecTBo. TeMa : asieKTpocTaTuKa. 1.CocTaBneHue naaHa-KoHCcMneKTa, ndyyeHne TeopeTu4eckoro matepuana. 14-15 2 10
2.MoaroTtoska K JIP, ohopmneHne otyeTa, NOAFOTOBKA K cAa4ve oT4eTa n Hepenu
TeopeTunyeckon 4actu no JIP. 3.NMoAroToBKa K MPakTUYeCKNM 3aHATUAM, peLueHne
3a4ay 1 ynpa)xHeHun. 4.MoAroToBka K TeCTUPOBaHMIO.
10.9neKkTpnyecTBo. TeMa: NOCTOSHHLIN 1.CocTaBrsieHUe rnJjaHa-KOHCMeKTa, U3y4yeHne TeopeTn4eckoro Mmatepuana. 16-17 3 10
3NEKTPUYHECKUI TOK. 2.MoproToBka Kk JIP, opopmneHune oT4eTa, MOAFOTOBKA K CAA4Ye oT4eTa 1 Hepenu




Cem Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb pOMaLLIHUX 3a8aHUNA U APYTrMX BONMPOCOB AJIA CAMOCTOATENIbHOIO Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 300 03®0
HeHus
1 2 3 4 5 6 7
3agay u ynpaxxHeHun. 4.NloaroToBka K TeCTMpoBaHuio. 5.MNoaroToeka K
KOHTPOJIbHOW paboTe.
2 11.MarHeTun3M. Tema: MarHMTHoe none. 1.CocTaBrsieHMe rnjaHa-KOHCMeKTa, U3y4yeHne TeopeTn4eckoro Mmatepuana. 1-2 2 10
2.MoproToBka K JIP, opopmneHune oT4eTa, MOAFOTOBKA K CAA4Ye OoTYeTa 1 Hepenu
TeopeTnyeckon Yyactu no JIP. 3.MoAroToBKa K MPakTUYECKNM 3aHATUAM, peLueHne
3334 U yrnpaKHeHW. aTTecTauun.
12.MarHeTusM. Tema: aNeKTpoOMarHmTHas 1.CocTaBneHue naaHa-KoOHCMNeKTa, N3y4eHne TeopeTnyeckoro matepuana. 3-4 2 10
MHOYKUNS. 2.MopgroToBka K JIP, opopMmneHune oT4eTa, NOAFOTOBKA K CAa4vye oTyeTa u Hepenu
TeopeTnyeckonm 4acTu no JIP. 3.MoAroToBKa K MPakKTUYECKNM 3aHATUAM, peLueHne
3agay u ynpaxxHeHun. 4.NloaroToBka K TeCTMpoBaHuio. 5.MNoaroToeka K
MPOMEXXYTOYHOMN aTTeCTaLun.
13.KonebaHusa n BosHbI. Tema: MexaHuyeckne |[1l.CocTaBieHMe NnaHa-KOHCMNEKTa, U3yyYyeHne TeopeTM4eckoro matepuana. 5-6 2 10
konebaHus. 2.MoproToeka K JIP, ochopmsieHue oT4yeTa, NOArOTOBKA K CAavye oT4yeTa u Hepenun
TeopeTunyeckon YyacTtu no JIP. 3.MofaroToBKa K MPakTUYECKNM 3aHATUAM, pelueHne
3334 U ynpaxHeHuin. 4.NMToaroToBKa K TeCTUPOBAHMIO.
14.KonebaHusa 1 BoJIHbI. Tema: 1.CocTaBneHue naaHa-KoOHCMNeKTa, N3y4eHne TeopeTnyeckoro matepuana. 7 2 6
3/1IeKTPOMarHNTHble KonebaHuns. 2.MopgroToBka K JIP, opopMneHune ot4eTa, NOAFOTOBKA K CAa4vye oTyeTa u Hepens
TeopeTnyeckonm YacTu no JIP. 3.MoAroTOBKa K MPaKTUYECKNM 3aHATUAM, peLueHne
3aja4 U yrnpaxHeHuin. 4.NMToAroToBKa K TeCTUPOBAHMIO.
15.KonebaHusa 1 BosiHbl. Tema: ynpyrue BosHbl. | 1.CocTaBneHMe NnaHa-KOHCNEKTa, U3yyYyeHne TeopeTM4eckoro matepuana. 8 2 5
2.MoaroTtoska K JIP, ohopMmneHne otyeTa, NOAFOTOBKA K cAa4ve oT4eTa n Hepensa
TeopeTunyeckon YacTu no JIP. 3.NMoAroToBKa K MPakTUYEeCKNM 3aHATUAM, peLueHne
3a[a4 1 yrnpaKHeHW. K MPOMeXyTO4YHOM aTTecTauumn. 4.MoaroToBka K KOHTPOJIbHON
paboTe.
16.0nTuka. Tema: anemeHTbl reomeTpuydeckon | 1. CocTaBseHuMe njaHa-KOHCNEKTa, N3y4eHne TeopeTmn4eckoro Mmatepuana. 2. 9 2 10
ONTUKN MogroTtoBka K JIP, ohopmneHue oT4eTa, NOAFOTOBKA K CAa4vye oTyeTa u Hepens
TeopeTnyeckonm 4acTu no JIP. 3.NMoAroToBKa K MPakKTUYECKNM 3aHATUAM, peLueHne
33234 U yrpa>kHeHWN.
17.0nTuka. Tema: NHTepcepeHumns ceeTa, 1.CocTaBneHue naaHa-KoHCcMneKTa, ndyyeHne TeopeTu4eckoro matepuana. 10-11 2 10
Andpakuma ceeTa, Noaspm3auns ceeTa. 2.MoproToBka K JIP, ochopMmneHue oT4yeTa, NOArOTOBKa K cAavye oT4yeTa n Hepenn
TeopeTunyeckon 4acTu no JIP. 3.NMoAroToBKa K MPakTUYeCKNM 3aHATUAM, peLueHne
3aa4 W ynpaxHeHuin. 4.NMoaroToBka K TeCTUPOBAHMIO.
18.KBaHTOBasa pm3nka. Tema: KBaHTOBas 1.CocTaBrsieHMe nJjaHa-KOHCMeKTa, U3y4yeHne TeopeTn4eckoro Mmatepuana. 12-13 2 10
npupoga nsnyvyeHus. 2.MoproToBka Kk JIP, opopmneHune oT4eTa, NMOAFOTOBKA K CAA4Ye oTYeTa 1 Hepenu
TeopeTnyeckon Yyactu no JIP. 3.MoAroToBKa K MPakTUYECKNM 3aHATUAM, pelueHne
3334 U yrnpaKHeHWn.
19.KBaHTOBas pum3nka. Tema: 3/IeMeHTbl 1.CocTaBneHue naaHa-KoOHCMNeKTa, N3y4eHne TeopeTuyeckoro matepuana. 14-15 2 10
KBaHTOBOW (PM3NKN aTOMOB, MOIEKY N 2.MogroToBka K JIP, opopMmneHune oT4eTa, NOAFOTOBKA K CAa4ve oTyeTa u Hepenu
TBEPAbIX Ter. TeopeTnyeckonm 4acTu no JIP. 3.NMoAroTOBKa K MPaKTUYECKNM 3aHATUAM, peLueHne
33234 U yrpa>kHeHWN.
20.AToMHasa un agepHasa pusnka. Tema: gpusnka |1l.CocTaBsieHne niaHa-KOHCNEKTa, U3y4eHne TeopeTn4yeckoro Mmatepuana. 2. 16-17 3 10
aTOMHOro agpa. MoaroTtoBka K JIP, obopMneHne oT4yeTa, MOArOoTOBKA K cAayve oTyeTa u Hepenm
TeopeTunyeckon YacTu no JIP. 3.NMoAroToBKa K MPakTUYEeCKNM 3aHATUAM, peLueHne
3aa4 W ynpaxHeHuin. 4. NMoAroToBka K MPOMeXXYyTOYHOM aTTecTaunu.
NTOro: 42 151
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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,2024PI'BY BO Nekumnsa-becepa. dusnka B [pynnoBas Cuioxosa [.b. OlK-3.1; ONK-4.1; YK-1.1;

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

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

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

53(07) M 54 CutoxoBa [.6. KatbambeTosa M.A.
MeToAnyeckne ykasaHus K BbIMOJIHEHNIO KOHTPOJIbHOW
paboTbl MO U3MKe : AN CTYAEHTOB TEXHNYECKUNX
HanpaBaeHUn NoAroToBKN (KBanndunkaums

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

530.1(07) 3 45 2nemMeHTbl KBAaHTOBOW (PM3NKN aTOMOB U
Monekyn : y4ebHoe nocobue / MuHobpHayku PO, ®IrOY BMO
Mankon. roc. TexHon. YH-T, Kad. xumnu, hunsmkn n unsmnko-
XUMUY. MeTodo0B uccnen. ; [coct. M.A. KatbambeToBal. -
Mawkon : MarapuH O.I'., 2015. - 36 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100024551. - Pexxum
[OoCTyna: Ansa 3aperncTpmpoBaHHbIX NoJjib3oBaTesen

http://lib.mkgtu.ru:8002/libdata.php?id=2100024551

537(07) K 29 Katb6ambeTosa, M.A. (Mankonckumn
rocynapCTBEHHbIA TEXHOOMNYECKNIA YHUBEPCUTET).
DNEeKTPMYECTBO M 3N1eKTpoMarHeTnsm : yyebHoe nocobue /
M.A. KatbambeToBa ; MnHobpHaykn P®, ®rb0y BMNO
Mankon. roc. TexHon. YH-T, Kad. xumnu, hunsmkn n unsnko-
XUM. MeToA0B uccneq. - Mankon : Marapud O.T., 2014. - 64
C.-3b HB MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100031028. - Pexxum
[OCTyna: Ansa 3aperncTpmupoBaHHbIX NoJjib3oBaTesen

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

53(07) ® 50 Cuioxosa [.5.Punsmka. KomnbioTepHoe
MOAE/IMPOBAHNE U BblHUCNTENbHBIN 3KCMEPUMEHT B
nabopaTopHOM NpakTukyme : yyebHoe nocobue / M-Bo Hayku
1 BbicW. obpasoBaHua PP, ®rbEOY BO Maiikon. roc. TexHo.
YyH-T, Kath. MaTemMaTuku, hnsmkm n cuctemM. aHanmsa ; [cocT.
O.B6. Cnioxosal. - Mankon : Kyyepernko B.O., 2019. - 169 c. -
9b HB MITY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100047755. - Pexxum
[oCTyna: Ana aBTOPU3NPOBaHHbIX MoJsib30BaTeNen. -
Bubnvorp.: c. 167 (3 Ha3B.). - ISBN 978-5-907-004-44-3

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

531(07) K 29 KatbambeToBa, M.A. (Marikonckumn
rocyAapCTBEHHbIN TEXHONOrMYECKUA YHNBEPCUTET).
dur3nyeckrne 0CHOBbI MeXaHUKK : y4ebHo-MeToamnYecKkoe
rnocobue / [M.A. KatbambeToBal ; MuHobpHaykun P®, ®re0Y
BO Mawnkon. roc. TexHos. yH-T, Kad. BbICLL. MaTeMaTUKN 1
cucTeM. aHanusa. - Mankon : Marapun O.I,, 2019. - 104 c. -
96 HB MITY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100047761. - Pexxum
[ocTyna: AN 3aperncTpmpoBaHHbIX NoNb30BaTeNen. -
Mpwun.: c. 98-102

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

535(07) K 29 KatbambeToBa, M.A. (Mankonckumn
rocyAapCTBEHHbIA TEXHO0rNYeCKnii yHnsepcuTeT). OnTuka.
KBaHTOBas npupofja nsny4yeHus : y4ebHoe nocobue / M.A.
KatbambeToBa ; MnHobpHayku PO, ®r60Y BMO Maikon. roc.
TEexXHOJ1. YH-T, Kad. Xxumuu, pusnkn n punsnko-xmmM. MeTon0B
nccnen. - Mamkon : Marapun O.'., 2014. - 50 c. - 3b Hb
MITY. - URL: lib.mkgtu.ru:8002/libdata.php?id=2100029223.
- Pexxum poctyna: onsa 3aperncTprpoBaHHbIX NoJb30BaTeNen

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

53(07) 1 12 Curoxosa [.b. JlabopaTOpPHbLIN NPaKTUKYM Mo
KYpCy PM3NKN C KOMMNbIOTEPHBIMW MOAENAMN (MexaHnKa,
MoneKynapHaa pusnka u TepMoanHaMuKa) : A9 CTYAEeHTOB
yypexAeHUn BbiCLLIEro npogeccnoHanibHoro obpasoBaHus,
06yHaroLmMXCa N0 TEXHNYECKUM HanpaBAeHUAM NOAroTOBKY /
MunHo6pHaykn P®, ®IrBOY BIMNO Maikon. roc. TexXHo. YH-T,
Ka. xumnum, puUsmnku u pusnko-xmmMmm4. MeToLoB nccnen. ;
coctasutens O.b. Cnoxosa. - Mankon : MarapuH O.I"., 2015.
-56 c. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100024550. -
Pexxum pocTyna: 6e3 perncrtpauuu. - bubnwnorp.: c. 54 (3
Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100024550

53(07) K 78 CutoxoBa [.5., LLiopoB 5.M.].Y4yebHoe-
MeToamnyeckoe nocobue. KpaTkumin Kypc unsmkn. OTaenbHble
rnaebl. MexaHuka, MoaekynsapHasa usnka u
TepMmoAnHaMuka./ Prooy BO «MI'TY» Kadenpa Bbicluen
MaTeMAaTUKN U CUCTEMHOro aHanunsa; [cocT.: A.b. Cutoxosa
,6.M. Wopos.].N38-80" UM KyyepeHko B.O.", Maiikon,

http://lib.mkgtu.ru:8002/libdata.php?id=2100024550

23/57




HasBaHue CcblsIKa

2025-115c. YOK 53(07) BEK 22.3 K 78.

539.1 bepaHokoB P.A. KBaHTOBas pn3nka 1 31I€eMeHTbl http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+081
KBAHTOBOW MeXaHUKN: y4ebHuK./ PrbOY BO «MI'TY» 4BB

Kadenpa Bbicluen MmaTeMaTUKN U CUCTEMHOIO aHaan3a.
N3paTenbcTBo,-CaHKT MeTepbypr «JlaHb»,2020-116¢. YOK
539.1 6BK22.314573/.
https://www/elibrary.ru/item/asp?id=43166666

6.2. JiuTepatypa ANA CaMOCTOATeNIbHOW paboT

HasBaHue CcblIKa

Hukepos, B. A. ®u3uka. CoBpeMeHHbIN Kypc : y4ebHuk / B. A. | https://znanium.ru/catalog/document?id=432245
Hwunkepos. - Mocksa : lawkos u K, 2023. - 441 c. - ISBN
978-5-394-05378-8. - TeKCT : 3NeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085552

Hwunkepos, B. A. ®usunka gnsa sBy30B. MexaHuka n https://znanium.ru/catalog/document?id=432244
MoJsieKynsipHasa ursnka : y4ebHumk / B. A. Hnkepos. - MockBa :
OawkoB u K, 2021. - 136 c. - ISBN 978-5-394-00691-3. -
TeKCT : 2NeKTpPOoHHbIN. - URL:
https://znanium.com/catalog/product/2085551

CwMmblK, A.®. ®dusuka. Mocobue Ona camocToAaTeNbHON https://znanium.com/catalog/document?id=426720.
paboTbl CTYAEHTOB TEXHNYECKUX YHNBEPCUTETOB : y4ebHoe
nocobue / A.®. Cmbik, I'.FO. TumocheeBa, T.M. Tka4yesa. -
MockBa : UH®PA-M, 2023. - 388 c. - (Bbiclwee obpa3oBaHue:
MarucTtpaTtypa). - 93bC 3HaHuym. - URL:
https://znanium.com/catalog/document?id=426720.

Hukepos, B. A. ®usuka : y4ebHuK 1 cbopHuUK 3apay : https://znanium.ru/catalog/document?id=438453
y4yebHuk / B. A. Hukepos. - 3-e n3g., nepepab. n gon. -
MockBa : /I3gaTenbcko-ToproBas kKoprnopaumsa «[dallkos u
K°», 2024. - 582 c.
https://znanium.ru/catalog/document?id=438453

Y4yebHo-MeTOoOMn4YeCKMe MaTepunasbl And CaMoCTOATEsIbHON pa6OTbI o6yqa|ou_|,v|xc;1 n3 4ncia
MHBaIMAOoB n any C orpaHN4YeHHbIMN BO3MOXHOCTAMU 300P0OBbA (OB3) npenocTaBnAlTCA B hopMax,
afanNTUPOBAHHBLIX K OrpaHUYeHNAM NX 340POBbSA U BOCMPUATUA UH(OPpMaLnK:

ONs Nyl C HapyLLeHMAMKN 3peHuns:

e B nevyaTHon hopMe yBEIMYEHHbLIM LWPUGHOTOM,
B hopMe 3/1IeKTPOHHOr0 JOKYMEHTa,

B popme ayaunocpanna,

e B NevyaTHom popMe Ha s3blke bpanns.

ONns nuu C HapylweHnaMmM cnyxa:

e B MevyaTHOW chopme,
e B (hopMe 3/IeKTPOHHOr0 OOKYMEHTa.

Ons nuy, ¢ HapyweHnAMN ONOPHO-ABUraTeIbHOro annapaTa:
e B nevyaTHom opme,

e B (DOPME SNEKTPOHHOIr0 OKYMEHTA,
e B popmMe ayanocpanna.
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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

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)

o®0

390

0390

HaumeHoBaHue y4yebHbIx
OVCLUMJIMH,
cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

npuKaagHbIX 3a4ay B obnacTtu
6e3onacHoCTun

ONK-3.1 CnocobeH ncnosib30BaTh MHDOPMALMIO O HOBENLLNX

obecneyeHuns noxxapHon 6eson

aCHOCTW, OXPaHbI OKpYXKatoLuen

HaY4HbIX N TEXHOJIOMMYECKNX OOCTMXKEHUNAX 0S4 pelleHns

cpenbl n 9KOJIOrNYecKom

12 12 dursuka

12 12 Xnmuns

2 2 2K0JI0rns

9 11 MeToabl MaTeMaTU4YeCKon
CTaTUCTUKN ”
MaTeMaTn4eCcKoro
MOOe/INPOBaHMNS

7 8 Fvpopasavka

6 6 TennoTexHukKa

4 5 DU3NKO-XMMUYECKME OCHOBDI
pPa3BUTUS U TYLWEHNS Noxxapa

34 34 MpuknagHaa MexaHuka

7 7 SNeKTpoHNKa 1
3J/IeKTPOTEXHMKA

3 4 MaTepuanoseneHune. TexHos10
MM KOHCTPYKLUMOHHbIX
MaTepnasaos

3 4 Teopwus ropeHus n B3pbiBa

7 8 MNo>xapHas 6e3onacHoOCTb B
cTpouTenbCcTBeE

5 5 OpraHusauuns cnyxbbl n
noaroToBKM

5 10 JKonormnyeckas oLeHka
XMMWYECKOM ONacHOCTH

5 10 3awmTa okpyxXatoLen cpeabl
OT XMMWYECKNX 3arpa3HeHumn

10 11 MoaroToBKa K npouenype
3aWnThl 1 3aWmTa
BbIMYCKHOWN
KBaAnuKaLnmoHHom paboTsl

10 9 FeonHpopMaUNOHHbIe
CUCTEeMbl B NOXKapHOW
6e3onacHoCTM

7 7 lMpoTmnBono)xapHoe
BOLOCHab)xeHne

6 6 KcnayaTaumMoHHas
rnpakTuka

2 2 O3HaKoMUTesIbHas NpakTuKa

4 4 CnyxxebHasa npakTuKa

10 11 MpeponniomMHas npakTuka

3 3 OnacHble npupoaHble
rnpoueccsl

6 3 KBanngrkaumoHHbIN
3K3aMeH Mo MoAayo
"MMo>xapHbIn"

6 3 KBanngrkaumoHHbIN

3K3aMeH No Moayto
"Cnacartenb"

ONK-4.1 HaxoauT peleHnsa TUNOBbIX CUTYaLnin C NPUMEeHEHNEM COBPEMEHHbIX NHPOPMALIMOHHbBIX. TEXHOJIOI NN,
N3MepUTENbHON U BbIYUCINTENBbHON TEXHMKM No obecneyeHmnto 6e30nacHbIX YC0BMIA 1 OXpaHbl TpyAa, NoxXapHOn
6e3onacHOCTHN, 3alLNMTON OKPY>KatoLen cpefibl Ha OCHOBE 3HaHUA COBPEMEHHbIX TEHAEHLUNN Pa3BUTUA TEXHUKUN U

TexXHO0rnm
23 23 MaTemaTuka
12 12 Dusmka
4 4 NHdopMaLoHHbIe
TEXHOJ1I0r N
9 11 MeToabl MaTeEMaTU4YeCKOMn

CTaTUCTUKN N
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
MaTeMaTn4eckoro
MoJeMpoBaHns
5 5 LUndposbie TexHonornm B
npodgeccruoHanbHOM
OesTeNbHOCTHU
3 3 KoHuenumnn coBpemMeHHoro
eCTeCTBO3HaHMs
7 8 Fvpopasavka
6 6 TennoTexHuka
34 34 MpukiagHaa MexaHuka
5 5 DeTtann mawnH
4 4 MeTponorus,
CTaHpapTu3aums,
cepTuukaumns
3 4 MaTepuanoseneHune. TexHos10
M KOHCTPYKLMOHHbIX
MaTepnasoB
78 78 HaneXXHOCTb TEXHUYECKUX
CUCTEM N TEXHOIMEHHbIN PUCK
8 9 MNo>xapHas 6e3onacHoOCTb
3N1eKTPOYCTaHOBOK
7 8 MNo>xapHas 6e3onacHoOCTb B
cTpouTeNbCTBE
6 6 30aHunsA, COOPYXXEHUA N UX
YCTOMYMBOCTb NpWU Noxxape
9 10 ABTOMaTU3NPOBaHHbIE
CUCTEMbI yrpaBJieHNs N CBA3b
9 10 MponsBoacTBEHHAsA n
rno)xapHas aBToOMaTuKa
89 910 Mo>xapHas n aBapuiHo-
cnacaTesibHas TeXHUKa
5 5 OpraHusaumns cnyxbbl n
noaroToBKM
8 10 MoaroToBka
ra3oAblMO3aLUNTHNKA
8 8 PaccnepoBaHue rnoxapos
9 10 OxpaHa Tpyaa B
noapasaeneHnsax noXxxapHom
OXpaHbl
9 9 Mo>xapHasi 6e3onacHoCTb
nepeBoobpabaTbiBatOLLNX
npeanpuaTunn
9 10 MpaBoBble OCHOBbI OXPaHbI
TPpyAa
9 9 JNecHble noxxapbl 1 6opbba ¢
HUMWN
10 10 MNo>xapHas 6e3onacHoOCTb
YKUJbIX N 06LLECTBEHHbIX
30aHnNn
10 10 MNo>xapHas 6e3onacHoOCTb
MPOMbILLUJEHHbIX 34aHWI
10 11 lMoaroToBKa K npouenype
3alunThl M 3aWmMTa
BbIMYCKHOWN
KBaJInuUKauMoHHOM paboTbl
10 9 FeonHpopMaUNOHHbIe
CUCTEMbl B MOXKapHON
6e3onacHoCcTH
4567 4567 MPOEKTHbIN NPAKTUKYM
6 6 KcnayaTaumMoHHas
rnpakTuka
2 2 O3HaKoMUTEesIbHas NpakTuKa
8 8 TexHonornyeckas (MpPoeKkTHo-
TexHOJIornyeckas) npakTmka
4 4 Cny>xebHas npakTuka
6 6 LUndposasa TpaHchopmaums
oTpacau
8 9 TexHonormn4yeckoe
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STanbl d)OpMMpOBaHM’I KoMneTeHuuu HaumeHoBaHue yqe6|-|b|x

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

10 11 MpenannioMHas npakTuka

9 9 MporHo3mpoBaHne onacHbIX
$HaKTOpOB NoXapa

6 9 KBanngunkaumnoHHbIN
3K3aMeH No Moaynto
"TMo>xxapHbIn"

7 7 JKCrepTu3a noxxapos

5 5 CUCTeMbl NCKYCCTBEHHOIO
VHTeNNeKTa

YK-1.1 AHanun3npyeT 3agady, Bblaensas ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEeKOMMNO3ULMIO 3a4a4um

1 1 dunocopus

23 23 MaTemaTuka

12 12 Ddunsnka

12 12 Xnmus

4 4 NHdopMaumoHHbIe
TexHoJ0rnm

9 11 MeToabl MaTeEMaTU4YECKON
CTaTUCTUKN 1
MaTeMaTn4eCcKoro
MOOe/IMPOBaHMNS

3 3 KoHuenuum coBpeMeHHoro
eCTeCTBO3HaHUs

7 8 Fvppasavka

6 6 TennoTexHnKa

4 5 DU3NKO-XUMNYECKNE OCHOBBI
Pa3BUTUSA N TYLLEHUA MoXKapa

5 5 [deTann mawmnH

7 7 DNIeKTPOHUKa n
3N1eKTPOTEXHUKA

4 4 MeTposnorus,
CTaHpapTu3auums,
cepTuurKauns

78 78 HapeXHOCTb TEXHUYECKUX
CUCTEM N TEXHOTEeHHbIN PUCK

3 4 Teopusi ropeHns 1 B3pbIiBa

6 6 30aHus, COOPYXXEHNSA N nx
YCTOM4YMBOCTb MNPU Nnoxxape

1 1 HavanbHas BoeHHas
noaroToBKa N rpa)kAaHckas
0b0opoHa

4 3 dursunosiormsa YyesoBeka

4 4 NHOCTpaHHbIN S3blK B
npodeccnoHasibHon chepe

4 4 TexXHNYEeCKNN NHOCTPaHHbIN
A3bIK

10 10 MNo>xapHas 6e3onacHoOCTb
XKUNbIX N 06LLEeCTBEHHbIX
30aHnNn

10 10 MNo>xapHas 6e3onacHoOCTb
MPOMbILUJIEHHbIX 30aHUN

10 11 lMoaroToBKa K npouenype
3aWnThl 1 3aWmMTa
BbIMYCKHOWN
KBaJInuUKauMoHHOM paboTbl

10 9 FeonHpopMaUNOHHbIe
CUCTEMbl B MOXKapHON
6e3onacHoCcTH

2 2 O3HaKoMUTEesIbHas NpakTuKa

4 4 CnyxxebHasa npakTuKa

10 11 MNpenannioMHas NpakTuKa

6 11 KBanngunkaunoHHbIN
3K3aMeH No Moaynto
"TMo>xxapHbIn"

10 11 OpraHusauus u ynpasieHune
B obnacTn obecneyeHus
rno)xapHon 6e3onacHoCTn

5 5 CncTeMbl UCKYCCTBEHHOIO
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3Tanbl hOpMMPOBaAHMA KOMNETEHLUMN HauMmeHoBaHue y4ebHbIX

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,

(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
VHTeNNeKTa
YK-1.2 HaxoguT n KpUTUYECKN aHaIN3NPYeT MHPOPMaumo, HeobXoAUMYO A5 pelleHnst NOCTaBJeHHON 3a4a4n

23 23 MaTemaTuka

12 12 dursvka

12 12 Xnmuns

4 4 WNHdopMaumoHHble
TEexHoJ0rnm

9 11 MeToabl MaTeMaTU4ECKON
CTaTUCTUKN 1
MaTeMaTn4eckoro
MoJeMpoBaHns

3 3 KoHuenumnn coBpemMeHHoro
eCTeCTBO3HaHMs

7 8 Fvpopasavka

6 6 TennoTexHuKa

4 5 DU3NKO-XMMUYECKME OCHOBDI
pa3BUTUS U TYLWEHNs Noxapa

5 5 OeTann mawunH

7 7 DNeKTpoHMKa 1
3J1IeKTPOTEXHMKA

4 4 MeTponorus,
CTaHpapTu3aums,
cepTuukaumns

78 78 Hage)>XHOCTb TEXHNYECKNX
CUCTEM N TEXHOIMEHHbIN PUCK

3 4 Teopus ropeHus n B3pbiBa

6 6 30aHunsA, COOPYXXEHUA N UX
YCTOMYMBOCTb NpWU Noxxape

1 1 Ha4vanbHas BoeHHas
noaroToBKa N rpakAaHckas
060poHa

4 3 dur3noorvsa YyesoBeka

4 4 NHOCTpaHHbIN 3bIK B
rnpodeccnoHasbHon chepe

4 4 TexXHNYEeCKNN NHOCTPAHHbIN
A3bIK

10 10 Mo>xapHasi 6e3onacHoCTb
XKUAbIX N 06LLeCTBEHHbIX
30aHnNn

10 10 Mo>xapHasi 6e3onacHoCTb
MPOMbILLUJEHHbIX 34aHNN

10 11 MoaroToBKa K npouenype
3aWNThl 1 3aWwmTa
BbIMYCKHOWN
KBaJIMUKaLMoHHOM paboTbl

10 9 FeonHpopMaUNOHHbIE
CUCTEeMbl B NOXKapHOW
6e3onacHocTwn

2 2 O3HakoMUTesIbHas NpakTuKa

4 4 Cny>xebHas npakTuka

10 11 MpenannioMHas NnpakTuka

6 11 KBanngrkaumoHHbIN
3K3aMeH Mo MoAaynio
"Mo>xapHbIN"

10 11 OpraHusauuns u ynpasneHume
B obnacTn obecneveHus
rno)apHown 6e3onacHoCcTn

5 5 CncTEeMbI UCKYCCTBEHHOIO
MHTeNNeKTa

YK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapMaHTbl peLleHns 3a4a41, OueHNBas UX AOCTOUHCTBA U HEAOCTaTKun

1 1 dunocousa

23 23 MaTemaTuka

12 12 dusnka

12 12 Xnumuns

4 4 WNHdpopMayoHHbIe
TexHo0rnm

9 11 MeToabl MaTeMaTU4eCKon
CTaTUCTUKN "
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3Tanbl hOpMMPOBaAHMA KOMNETEHLUMN HauMmeHoBaHue y4ebHbIX
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
MaTeMaTn4eckoro
MOOes/INPOBaHMNS

3 3 KoHuenumnn coBpemMeHHoro
eCTeCTBO3HaHMs

7 8 Fvpopasavka

6 6 TennoTexHuka

4 5 DU3NKO-XMMUYECKME OCHOBDI
pa3BUTUS N TYLLEHNA MoXKapa

5 5 OeTann mawunH

7 7 DNeKTpoHMKa 1
S3/1eKTPOTEXHMNKA

4 4 MeTponorus,
CTaHpapTu3aums,
cepTuukaumns

78 78 HaneXXHOCTb TEXHUYECKUX
CUCTEM N TEXHOIMEHHbIN PUCK

3 4 Teopus ropeHus n B3pbiBa

6 6 30aHunsA, COOPYXXEHUS N UX
YCTOMYMBOCTb NpWU Noxxape

1 1 HavanbHas BoeHHas
noaroToBKa N rpa)kAaHckas
060poHa

4 3 DN3N0N0rns YesioBeka

4 4 NHOCTpaHHbIN 3bIK B
rnpodeccnoHasbHon chepe

4 4 TexXHNYEeCKNN NHOCTPAHHbIN
A3bIK

10 10 Mo>xapHasi 6e3onacHoCTb
XKUAbIX N 06LLeCTBEHHbIX
30aHnN

10 10 Mo>xapHasi 6e3onacHoCTb
MPOMbILLUAEHHbIX 34aHNN

10 11 MoaroToBKa K npouenype
3aWNThl 1 3aWmTa
BbIMYCKHOMN
KBaJIMUKaLMoHHOM paboTbl

10 9 FeonHpopMaUNOHHbIE
CUCTEeMbl B NOXKapHOW
6e3onacHocTun

2 2 O3HakoMUTesIbHas NpakTuKa

4 4 Cny>xebHas npakTuka

10 11 MpenannnoMHas NnpakTuka

6 11 KBanngrkaumoHHbIN
3K3aMeH no MoayJo
"Mo>xapHbIN"

10 11 OpraHusauuns u ynpasneHume
B obnacTun obecneyeHusn
rno)apHown 6e3onacHoCcTn

5 5 CncTEeMbI UCKYCCTBEHHOIO
VHTENIeKTa

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

23 23 MaTemaTuKka

12 12 dusnka

12 12 Xnumuns

4 4 WNHdpopMaynoHHbIe
TexHo0rnm

9 11 MeToabl MaTeMaTN4eCKon
CTaTUCTUKN 1
MaTeMaTn4eCcKoro
MOOesINPOBaHMS

3 3 KoHuenuumn coBpeMeHHoro
eCTeCcTBO3HaHMS

7 8 Mmopasanka

6 6 TensoTexHKa

4 5 DU3NKO-XMMUYECKME OCHOBDI
pPa3BUTUS N TYLLEHUA NMoXKapa

5 5 HeTtann mawnH
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

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

7 7 DNeKTpoHMKa 1
3JIeKTPOTEXHMKA

4 4 MeTponorus,
CTaHpapTu3aums,
cepTuunkaumns

78 78 HapneXXHOCTb TEXHUYECKUX
CUCTEM N TEXHOIMEHHbIN PUCK

3 4 Teopus ropeHus n B3pbiBa

6 6 30aHunsA, COOPYXXEHUA N UX
YCTOMYMBOCTb NpW Noxxape

1 1 HavanbHas BoeHHas
noaroToBKa N rpa)kAaHckas
060poHa

4 3 DN3N0N0rns YesioBeka

4 4 NHOCTpaHHbIN 3bIK B
npodeccnoHasbHon chepe

4 4 TexHNYeCKNN NHOCTPAHHbIN
A3bIK

10 10 MNo>xapHasi 6e3onacHoCTb
XKUAbIX N 06LLeCTBEHHbIX
30aHnNn

10 10 MNo>xapHasi 6e3onacHoCTb
MPOMbILLUJEHHbIX 34aHNN

10 11 MoaroToBKa K npouenype
3aWNThl 1 3aWmTa
BbIMYCKHOWN
KBaJIMUKaLMoHHoM paboTbl

10 9 FeonHpopMaUNOHHbIE
CUCTEeMbl B NOXKapHOW
6e3onacHocTun

4567 4567 MPOEKTHbIN NPaKTUKYM

2 2 O3HaKoMUTesIbHas NpakTuKa

4 4 CnyxxebHasa npakTuKa

10 11 MNpenannioMHas NnpakTuKa

6 11 KBanngunkaunoHHbIN
3K3aMeH No Moayto
"TMo>xxapHbIn"

10 11 OpraHusauus u ynpasieHune
B obnacTn obecneyeHus
rno)xapHon 6e3onacHoCTn

5 5 CncTeMbl UCKYCCTBEHHOIO
VHTeNNeKTa

YK-1.5 OnpepensieT n oueHnBaeT NOCAeACTBMSA BO3MOXHbIX PeLleHU 3a4a4m

23 23 MaTemaTuKka

12 12 dursuka

12 12 Xnumuns

4 4 WNHdpopMaynoHHbIe
TexHo0rnm

9 11 MeToabl MaTeMaTU4eCKon
CTaTUCTUKN "
MaTeMaTn4eCcKoro
MOOesINPOBaHMS

3 3 KoHuenuumn coBpeMeHHoro
eCcTeCcTBO3HaHMS

7 8 Mmopasanka

6 6 TensoTexHKa

4 5 DU3NKO-XMMUYECKME OCHOBDI
pPa3BUTUS N TYLLEHUA MoXKapa

5 5 HeTtann mawnH

7 7 DNIeKTpPOoHUKa "
3/1eKTPOTEXHUKA

4 4 MeTponorus,
CTaHpapTu3aums,
cepTudunkaumns

78 78 HaneXHoCTb TeEXHUYEeCKnxX
CUCTEM N TEXHOIEHHbIN PUCK

3 4 Teopunsi rOpeHns 1 B3pbiBa

6 6 30aHuns, COOPYXXEHUA N UX
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpasoBaTesibHOM
nporpaMMbl
YyCTOMYMBOCTb NpW Noxxape

1 1 Ha4vanbHas BoeHHas
NOArOTOBKa M FpakaaHckas
060poHa

4 3 Du3noorvsa YyesoBeka

4 4 NHOCTpaHHbIN A3bIK B
rnpodeccnoHasbHon cepe

4 4 TexXHNYEeCKNN NHOCTPAHHbIN
A3bIK

10 10 Mo>xapHasi 6e3onacHoCTb
XKUNbIX N 06LWEeCTBEeHHbIX
30aHnN

10 10 MNo>xapHasi 6e3onacHoCTb
MPOMbILLJEHHbIX 30aHUN

10 11 MoaroToBKa K npouenype
3alunThl 1 3aWmMTa
BbIMYCKHOWN
KBaANunKaLMoHHoM paboTbl

10 9 FeonHpopMaUNOHHbIE
CUCTEMbl B MOXKapHON
6e3onacHocTun

2 2 O3HakoMUTesIbHas NpakTuKa

4 4 Cny>xebHas npakTunka

10 11 MpeponnaomMHas npakTuka

6 11 KBanngumnkauoHHbIN
3K3aMeH No Moaysto
"TMo>xapHbIn"

10 11 OpraHusauuns u ynpasneHune
B 06nacTn obecneyeHus
no>xapHow 6e30nacHOCTH

5 5 CncTeMbl UCKYCCTBEHHOIO

WHTEJIJIEKTAa

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

Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB obOyyeHus HaumeHoBaHue
pesynbTaThbl HeyAoBJIETBOPUT | yaoBneTBopuUTen XopoLo OTJINYHO OoLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLUUun
1 2 3 4 5 6

YK-1: CnocobeH ocyLLecTBSATb KPUTUHECKMA aHaM3 NPobaeMHbIX CUTYaL A Ha OCHOBE CMUCTEMHOIO noaxona
BblpabaTbiBaTb CTPaTErnto 4eNCTBUN

YK-1.1 AHann3supyeT 3agady, Bblgensas ee 6a30Bble COCTaBsOLNE, ocyulwlecTBadeT AeKOMNOo3nUuunto 3adaldn

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

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

0EeATENbHOCTW.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CcopMupoBaHHbIE
apryMeHTuUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e NMpuMeHeHne cucTeMaTU4YeCcKoOM | cucTeMaTuyeckoe
COMoCTaBNEHNS HaBblKamMm HaBbIKOB npUMeHeHNn npuMeHeHne
pasHbIX HaBbIKOB HaBbIKOB
NCTOYHUKOB JonyckatTcs

nHpopmaumm ¢ npobensi

Lenbio BbiABNEHNA

KoHTpoOsibHbIE
paboTsl,
nabopaTopHble
paboThl, TECTHI,

pedepaThbl.
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MnaHupyeMblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HauMmeHoBaHue
pe3ynbTaTbl Hey[oBJIEeTBOPUT | yaoBseTBOpUTEn XopoLio OTJINYHO OLL,eHO4YHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMNeTeHuuu
1 2 3 4 5 6
NX NPOTUBOPEYUNIA
1 rnovcka
[OCTOBEPHBbIX
CY)KOEHUN.

YK-1: CnocobeH oCyLecTBASTb KPUTUYECKUIA aHaNn3 NpobaeMHbIX CUTyaunii Ha ocC

BblpabaTbiBaTb CTpa

Terno NencTeumn

HOBe CMCTeMHOIro nogxona,

YK-1.2 HaxoOuT 1 KpUTUHECKM aHaInU3unp

eT nHdopMaLmio, HeoBX0AMMYIO 418 PELeHNs NOCTaBIeHHON

3aja4yn

3HaTb:
ocobeHHOCTU
CUCTEMHOro n
KpPUTUYECKOro
MbILLIIEHUS 1
O0EMOHCTPUPOBaTh
rOTOBHOCTb K
HeMy; flornyeckune
hopMbl 1
npouenypsl,
O0EMOHCTPUPOBaThL
CrnocobHoCTb K
pediekcun no
rnoesoay
cobcTBEHHOW 1
MbICIUTENIbHON

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckme
3HaHuA

KoHTpOsibHbIE
paboTsl,
nabopaTopHble
paboThl, TECTHI,
pedepaThbl.

heaTeNbHOCTH.

YMeTb: YacTunyHble 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

peweHna 3aga4un.

YK-1: CnocobeH oCcyLecTBASTb KPUTUYECKUIA aHaIN3 NpobaeMHbIX CUTyaunii Ha ocC

BblpabaTbiBaTb CTpa

Terno NencTeumn

HOBe CMCTeMHOIro nogxona,

YK-1.3 PaccmaTpuBaeT BO3MOXXHble BapMaHTbl peLlleHns 3aja4yu, oueHnBasa nx AOCTOMHCTBa U HegocTaT

KN

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

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

KoHTpoOsibHbIE
paboTsl,
nabopaTopHble
paboThl, TECTHI,
pedepaThbl.

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

0 hopMmpoBaTb HebonbLne

cobcTBEeHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKOM | cucTeMaTuyeckoe
onpepeneHns HaBbIKamMm HaBbIKOB npUMeHeHNn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOr 0 npobensi

peweHna 3aga4un.

YK-1: CnocobeH OCyLLecCTBNATb KpI/ITVI‘-IeCKI/II7I aHannms3 I'Ip06J'IeMHbIX CI/ITyaLlI/II7I Ha OCHOBe CUCTeMHOro nogxona,

BblpabaTbiBaTb CTpa

Terno NencTeumn

YK-1.4 'paMOTHO, JIOTNMYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXAEHUSA U OLeHKN. OTnnYaeT akTbl OT
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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

MHEHWI, UHTeprnpeT

auni, OLLEHOK N T.4.

B paccyXaeHusax apy

r’MX y4aCTHUKOB OEATENIbHOCTU

3HaTb: OCHOBHbIE
TEPMUHbI ”
6azoBble
3/1eMeHTbl, MeTobl
nccnieaoBaHnn B
cucTeme coumanbH
0-ryMaHUTapHOM
3HAHUS.

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

CdhopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMmeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
KPUTUYECKN hornyckatTcsa yMeHus
oLeHnBaTb HebonbLIne

MHpopMauumio, owmnbKkmn

He3aBnCuUMO OT

NCTOYHUKA,

caMocToATesIbHO

npuobpeTaTb 1 CUC

TemaTu3nposaTb

3HaHusA,

apryMeHTUpOBaHH

0 OTCTamBaTb CBOIO

TOYKY 3pEHUS.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
KOHKpeTHOoM BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cMctemaTuyeckoe
MeToLoN0rnen n HaBblKamMu HaBbIKOB npuMeHeHnn npuMeHeHne
6a3oBbiMU HaBbIKOB HaBbIKOB
MeTodamm couman nonyckatTcs

bHO-F'YMaHUTapPHbIX npobensl

AVCLUWMINH,
No3BOALLNMYN
OCYLLLeCTBASATH
pelieHmne
LUMPOKOIro Knacca ¢
3ajay Hay4YHo-uccn
€A0BaTesNIbCKOro u
NpUKNagHoro
XapakTepa.

KoHTpOsibHbIE
paboTsl,
nabopaTopHble
paboThl, TECTHI,
pedepaThbl,
3K3aMeH, 3ay4eT.

YK-1: CnocobeH oCcyLecTBASTb KPUTUYECKUIA aHaIN3 NpobaeMHbIX CUTyaunii Ha ocC

BblpabaTbiBaTb CTpa

Terno NencTeumn

HOBe CMCTeMHOIro nogxona,

YK-1.5 Onpepensiet

N oueHnBaeT nocaencTeBna BO3MOXHbIX peLLIEHI/IIZ 3aja4yn

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

0EeATENbHOCTW.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIe
apryMeHTMpoBaHo jonyckatTcs yMeHus
hopMupoBaThb HebonbLne

cobcTBEeHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKOM | cucTeMaTuyeckoe
onpepeneHns HaBbIKamMm HaBbIKOB npUMeHeHNn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOr 0 npobensi

peweHna 3aga4un.

KoHTpoOsibHbIE
paboTsl,
nabopaTopHble
paboThl, TECTHI,
pedepaThbl,
3K3aMeH, 3ay4eT.

OnK-3: CnocobeH pellaTb NprKAagHble 3alaqmn B 061acTu obecnedeHns noxapHon 6e30nacHOCTY, OXpaHbl OKpYXXatoLLen
cpefbl U 3KO0rM4eckon 6e30nacHoOCTY, NCNoJib3ys TEOPUIO U METOAbl (PYHAAMEHTaIbHbIX HAYK;

OMNK-3.1 CnocobeH ncrnosab3oBaTb MHHOOPMaLIMIO O HOBENLLMX HaYYHbIX N TEXHOIOMTNYECKMUX OOCTVMXKEHUAX AN peLleHns
npuKNagaHbIX 3a4a4 B obnactn obecnevyeHns noxapHon 6e30NacHOCTN, OXpaHbl OKPY>XaloLen cpebl U 3KOJI0rMYecKomn

6e3onacHoCcTun

3HaTb: Teopuio 1

®parMeHTapHble

HenosHble 3HaHuSA

CchopMupoBaHHsble,

CchopmMupoBaHHbIe

KOHTpOsIbHbIE
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MnaHupyeMblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaThbl HeyAoBJIETBOPUT | yaoBseTBOpUTen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bBHO cpepcTBa

KOMMNeTeHUUun
1 2 3 4 5 6
MeTonabl 3HaHUs HO cofep kallune cuctemMaTuyeckne | paboThl,
dyHAAMEeHTaNbHbIX oTAeNbHble 3HaHUSA nabopaTopHble
HayK. npobenbl 3HaHUS paboTbl, TECTHI,

YMeTsb: pewaTtb

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,

CchopmMupoBaHHbIe

npuknagHble nornyckatoTcs yMeHus
3a4a4un B obnacTtum HebonbLLne

obecneyeHuns owmnbKmn

rno>xapHon

6e3onacHocTy,

OXpaHbl

OKpy>KatoLlen

cpeabl 1

3KOJIOrnyecKonm

6e3onacHocCTy,

1CNosb3ys Teoputo

1M MeTonbl

dyHAAMEHTaNbHbIX

HayK.

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKamMu B/lajeHune € NpuMeHeHne CUCTEMATUYECKOM | cucTemMaTuyeckoe
peweHus HaBblKaMu HaBbIKOB NpUMeHeHnn npuMeHeHne
npuKNagHbIX HaBbIKOB HaBbIKOB
npogeccnoHasbHbl nornyckatoTcs

X 3a4a4 Ha ocHoBe npobensi

Teopun n MeToaoB
pyHOAMEHTaIbHbIX
HayK.

pedepaThbl,
3K3aMeH, 3a4eT.

OrlK-4: CnocobeH y4nTbiBaTb COBPEMEHHbIE TEHAEHLNN Pa3BUTUA TEXHUKMN N TEXHONIOr M B 061aCcTAX TeXHOCHepHON

6e30nacHOCTU, OXpaHbl TPyAa, N3MEPUTESIbHON 1N BbIYNCANTENIbHON TEXHUKN, MHPOPMALIMOHHBLIX TEXHOJIOMMIA NPU peLleHnmn
TUNOBbLIX 3afiay B 06/1aCTM NpodhecCuoHaNbHON AeaTeNbHOCTK, CBA3aHHOM ¢ obecneyveHreM 6e30mnmacHbIX YC0BUIA 1 OXpPaHbl
TpyZAa, NoxxapHon 6e30nacHOCTK, 3aLNTON OKPYXKatoLen cpeabl;

ONK-4.1 HaxoauT peLlieHnsa TUMNoBbIX CUTYaUNN C NPUMEHEHNEM COBPEMEHHbIX NH(MOPMALIMOHHbIX. TEXHOIOM NI,
N3MepUTEsIbHOM N BbIYNCNTENbHON TEXHMKK Mo obecneyeHmnto 6e3omnacHbIX YCN0BUIA U OXPaHbl TPyAa, NOXKapHOMN
6e30nacHOCTK, 3aLMTON OKPY>KatoLLe cpefbl Ha OCHOBE 3HAHNA COBPEMEHHbIX TEHAEHUMNI Pa3BUTUA TEXHUKN 1

TexXHOJIor nn

3HaTb: OCHOBbI
COBpPEMEHHbIX
TeHAeHLUun
Pa3BUTUS TEXHUKN
1N TEXHONIOTUIA B
obnacTtum
obecneyeHuns
6e3onacHbIX
YCNOBUIA N OXPaHb|
TpyAa, noXapHom
6e3onacHocTH,
3almnTon
OKpy>KatwLien
cpenbl.

®parmeHTapHble
3HaHWA

HenonHble 3HaHuA

CdopmupoBaHHble,
HO cofep kaluune
oTAefNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMeTb: BbibMpaTh
CUCTEMBI 3aLUThI
yesioBeka un
OKpy>KatoLien
cpeabl
MPUMEHNTENBHO K
OTAENbHbIM
NMpon3BOACTBaM U
npeanpuaTUAM Ha
OCHOBE U3BECTHbIX
MeTOLOB C
MPUMEHeHneM
COBPEMEHHbIX
MH{OPMaLMOHHbIX
TEexXHoJIorun,
N3MepuTesibHON 1
BbIYNCINTEJIbHON
TEXHUKN.

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

Bnapetb:
CNocobHOCTbIO
OpVEeHTUPOBaTLCA

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cmcteMaTmnyeCckom
npuMeHeHNN

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne

NabopaTopHble
paboThbl.
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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

B NepcneKkTueax HaBbIKOB HaBbIKOB
Pa3BUTUS TEXHUKN nornyckatoTcs
N TexXHoJsI0rnm npobensl
3alUnTbl cpeabl
obuTtaHus,
MOBbILLIEHMNS
6e3onacHoCTK K
YCTOMYMBOCTU
COBPEMEHHbIX
NMPOn3BOACTB C
Y4Y4€TOM MUPOBbIX
TEeHAEHUNIN Hay4HO-
TEeXHNYeCKoro
rnporpecca u
yCTOMNYMBOrO
pa3BMTunSA
UMBUIN3aLNN.

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, HeOGXOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUWA, HaBbIKOB U (U1K) onNbiTa AEATEeNIbLHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

3aueT-hopMa MNPOBEPKM 3HAHWUIMA, YMEHWUA U HaBbLIKOB, MNpuobpeTeHHbIX oby4alolWnMucs B
npouecce yceoeHuUs y4ebHoro Mmatepuasna NekKUNOHHbIX, MPAaKTUYECKNX U CEMUHAPCKNX 3aHATUIN MO
ANCUUNANHE.

Bonpocskl K 3a4eTy no (pusmkKe Ona npoBeaeHUs NPoMe>XyTo4YHOW aTTecTauuum.
lcemecTp

1. MpepmeT um3nkn. Metonbl PU3NYECKOro UCCAefOBaHUA: OMbIT, rMnoTesa, 3KCNEepUMEHT,
Teopus. Ponb U3MKN B Pa3BUTUN TEXHUKK U €€ CBA3b C APYrMMU HayKamMu. dusndyeckne moaenn un
nUx ponb. Ponb hn3nkm B BbiCLLIEM NMpodecCnoHasrbHOM obpa3zoBaHUWN.

2.dn3nYecKMe OCHOBbl MexaHUKW. MexaHuka u eé paspensl. Knaccumyeckas M KBaHTOBas
MexaHuKa. HepensTuBMuCTCKas U PenaTUBUCTCKAs KJaccmyeckass MexaHuka. MexaHuyeckoe
nBuxxeHne. OCHOBHbIE (U3MYecKne Mogenun: YacTuua (MaTepuasbHas TOYKa), CMCTeMa 4acTul,
abconoTHO TBEpAoe Teso, crioWHas cpena. MNoHATME COCTOSHUA B KJIACCUYECKOW MexaHuke u
NPUHUMMN OTHOCUTENIBHOCTU B MEXAHUKE.

3. Cuctema oTcyéTa. CkanspHble W1 BeKTOpHble dusndeckne BeanYnHbl. OCHOBHbIE
KUHEMaTNYEeCKME XapaKTEPUCTUKN MaTepunasibHON TOYKN: paanyC-BEKTOP U ero npoekumnm no ocam
KOOpPAWHAT, BEKTOP nepemelleHmns, TpaekTopnsa. CKOpPOCTb N YCKOPEHME N UX MPOEKLUN NO OCAM
KoopAuHaT.

4. TlocTynaTefnbHOe W BpallaTesibHOe OBUXEeHUS. TBépu,oe TE€No0 KakK cucrtemMa 4HacTtud.
AbcontoTHO TBép,EI,OG Teno. BpalwaTenoHoe OBUXKEHUE TOYKWU (yacTuubl) 1 abconoTHO TBép,D,OFO
TEJla BOKpPYr HenoOBWXXHOW ocu. Yrnosas CKOPOCTb 1 yrjioBoe yckopeHume (Cpe,D,Hﬂﬂ N MrHOBEHHaA
MX 3HadyeHuns). CBA3b JINHENHbLIX U YrnoBbIX MapaMeTpoOB.

5. CKOpPOCTb U YyCKOpPEHMe YacTulbl NPU KPUBOJIMHENHOM ABMXXEHUW Ha MpuMepe ABUXEHUS
4YacTuubl MO OKPY>XHOCTM C MOCTOSIHHOW MO MOAYJ/l0 CKOPOCTbl. LleHTpocTpeMuTenbHoe
(HopManbHOE) N TaHreHuMabHOEe COCTaBJISAIOLLME NOJIHOTO YCKOPEHUS. KprBU3HA TPaeKTopun.

6. nHaMmnkKa mMaTepuasnbHON TOo4YkK. Macca, MMNyabC (KOANYeCcTBO OBUMXXEHMUS), cnna. OCHOBHbIE
3aKOHbl AVWHAMWKK (3aKoHbl HbiOTOHa). BTOopon 3akoH HbloTOHa B AuddepeHumnansHon dopme.
YpaBHeHUA ABUXKEHUSA. LLleHTp Macc MexaHN4eCKon CUCTEMbI U 3aKOH ero ABMXXEeHUS.
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7. Cunbl ynpyroctm n ynpyrue gegopmaunum n Hanps>XeHms B TBEpAoM Tene. 3akoH 'yka ans
MPY>XWHbI N CTep>XHA. Mogynb KOHra.

8. 3aKoH 'yKa 4519 aHU30TPOMNHbIX MaTepuanoB. TEH30P HANPSXXEHUN 1 TeH30p AedopMaLnia.
9. MnacTtn4yeckune gegopmMaunm. JNCNOKALNOHHbLIA MEXaHWU3M MJAaCTUYECKOro Te4eHuns.

10. Mpo4yHOCTL MaTepuanos. dPusnyeckme KoHLEenuUnm npPo4YHOCTU U PU3NYeCcKue OCHOBbI
TeXHOJIOrM4YeCKnx ﬂpI/IéMOB BO34eNCTBMSA Ha MPOYHOCTHbIE CBOWCTBA MaTepnanos.

11. 3amKHyTas cucTemMa Tesl. BHyTpeHHMEe U BHeWHWe Ccunbl. KOHCepBaTUBHbLIE U
HEKOHCEPBATUBHbLIE CUJbl. 3aKOH COXPaHEHUA UMMNYNbCa U ero NpMMeHeHne K abcoNloTHO ynpyromy
N Heynpyromy yaapy MaTepuasbHbIX LLAPOB.

12. PaboTa nepeMeHHON CUSibl U MOLLHOCTb. DHeprus. KuHeTnyeckas aHeprus maTepuasibHON
TOYKM W TBEpAoro Tena. lpocTble MexaHU3Mbl U UX Ha3HadeHue. KoadduumeHT nonesHoro
OEeNCTBUSA MexaHn3Ma.

13. PaboTa B nosie cunbl TAXKeCTW. NMoTeHuMaibHasa dHEPrusa N eé CBA3b C CUJI0M, AENCTBYOLWEN
Ha MaTepuaNbHYl0 TOYKy. lNosHaa MexaHu4eckasa SHeprms CUCTEMbl U 3aKOH €€ COXpaHeHusa B
3aMKHYTbIX CUCTEMaX.

14. BpawaTenbHoe pAOBUMXXEHMe TBEPAOro Tesia. MOMEHT Cuabl M BpallaTeNbHbI MOMEHT.
KnHeTnyeckasn sHepruns Bpalwjarollerocsd TBEpAOro tesna. MOMEHT MHEpPUUN MaTepuaabHOM YaCcTuUL b
n TBépaoro Tena. Teopema lNonreHca-LTenHepa.

15. PaboTa, coBepliaeMas npu BpalweHun TeBépaoro Tena. OCHOBHOe ypaBHEHUE AUHAMUKWK
BpallaTeNbHOro OBMXXEeHUA TBEPAOro Tena. MoMeHT uMMNysabCa M 3aKOH COXpaHeHWUs MOMeHTa
MMMyJibCa B 3aMKHYTbIX CUCTEMAX.

16. MonekynspHas du3vka U TepMoanmHamuka. CTaTucTmyeckas (usmka U TepMoAUHAMUKA.
OCHOBHble MOJIOXKEHUS MOJIEKYNAPHO-KUHETUYECKO Teopun rasoB. TepMoAMHAMUYECKUN W
CTAaTUCTUYECKUI MeToabl. TPpM Havyasa TePMOANHAMUKN.

17. OCHOBHOE ypaBHeHNEe MONEKYIAPHO-KUMHETUYECKON Teopun ngeanbHoOro rasa oas gaBieHus.
KuHeTnyeckune asneHus. 3akoHbl anddysnm, BHYTPEeHHEro TpeHns 1N TenJIonpoBOAHOCTU (ONbITHbIE
3aKOHbl). Ounddy3na B raszax. KoadpduumeHTbl anddy3nm, TensaonpoBOOHOCTU U BSA3KOCTW.
TeMnepaTyponpoBOAHOCTb.

18. BHyTpeHHSAs sHeprusa cuctemsol. TennoobmeH. PaboTa n konmyecTso TensoThl. [lepBoe Havalo
TepMoanHammnkn. PaboTa, coBepllaemMas TepMOOAMHaMUYECKON CUCTEMOW MPU U3MEHEHUAX eé
obbema.

19. CteneHn cBobopgbl Monekyn rasa. 3akoH (Teopema) bonbumaHa. BHyTpeHHAS 3Heprus
noeasnbHOro rasa. TenJIOEMKOCTb. 3aBUCUMOCTb TEMAOEMKOCTU WAEasIbHOro rasa OT CTEneHu
ceoboabl MONekyn UM OT BuMAa npouecca Tensonepedadnm (M30xopHoro, un306apHOro,
n3otepmMmmyeckoro, agnabatHoro). YpaBHeHne Marnepa.

20. lMepBbIi 3aKOH (MepBoe Havyano) TEPMOONHAMUKN (3aKOH COXPAHEHUNS SHEPrun B TEMJI0BbIX
npoueccax). [llpuMeHeHMe NepBOro Ha4vana TepMOOMHaAMWKM K u3oMpoueccam B rasax.
AnnabaTtuyeckuin npouecc. YpaBHeHue MyaccoHa. MonanTponHbIi npouecc.

21. O6bpatumble K HeobpaTumble npoueccbl. BTopoe Hayano TEepMOAMHaAMUKM WU €ero
CTaTUCTN4YeCcKoe TosiKoBaHMe. HeobpaTMoCTb TensoBbiX npoueccos. Npeobpa3oBaHue sHeprum B
TennoBbiX ABuratensax. MpuHuMn paboTbl TENMOBbIX ABUraTesen U XONOoAWAbHbIX MaluuvH. Linkn
KapHo 1 ero koahnuUNMeHT Noae3Horo 4encTeus.

22. TepMmoanHaMmyeckme QyHKLNN COCTOSAHNSA. TepMoanHaMmnyeckme noTeHumasnbl - BHyTPEeHHSAS
JHeprusa, csobogHas 3Heprua [lenbMmronbua (M30TEPMUYECKMA MNOTEHUWaN), 3HTaNbMUSA
(Tennocogep>xaHne nan TennoBas PyHKLUWS), TEPMOAMHAMMUYECKUA noTeHunan Mmbbca (sHeprus
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M'mbbca ) n cBA3bIBaOLWME NX OCHOBHbIE COOTHOLLEHUS.

23. HeobpaTuMoCTb TenJoBbIX MPoOLEcCcoB. TepMoaMHaMuUyeckass BEPOSTHOCTb U 3HTpoOMus.
HepaBeHcTBO Knay3uyca. TpeTbe Havanlo TepMoAMHaMuKK (Teopema HepHcTa) n cnencrema m3
Hero. NMoHaTne o AuHaMM4ecKom xaoce.

24. KOHOEeHCMpPOBaHHOE COCTOAHME BewecTBa. XuagkocTu. TBéppoe COCTOAHME BellecTBa.
Onddy3na B XNAKOCTAX N B TBEPAbLIX Tenax.

25. BA3koCTb. BA3kasa xupokocTb. CTauMOHapHOE Te4deHue BA3KOW XuakocTu. KoaddpuumneHT
BA3KOCTU XUAKoCcTen. HopMasibHaa n aHoMasibHas BA3KOCTN.

26. [OMOreHHble U reTeporeHHble CUCTEMbl, KOMMOHEHTbLlI CUCTeMbI. [[eTeporeHHoOe paBHoBecCue
¢a3. Onarpamma ¢da30BOro paBHoBecuUs (OmarpaMma COCTOAHMA BellecTBa). T-X gunarpaMmmebl
COCTOSAHUSA ABOMHbIX CUCTEM. Konm4yecTBEHHOE COOTHOWEHMe (ha3 U NMpaBuIo pblyara.

27. f4BneHne nNOBEpXHOCTHOro HaTsXeHusa. KosapdpuumeHT MNOBEepXHOCTHONO HaTSAXEHUS.
FfmopodunbHble N rnapodobHble MOBEPXHOCTU. YCNoBMEe paBHOBecUMs Mexnay dasamMu (NpuHLMN
HanMeHbLUen 3Heprumn). NMoBepxHOCTHO-aKTUBHbIE BellecTBa (MAB) n nx npumeHeHune.

28. KanunnsapHble aBeHus. CMadumBaHMe W He cCMadumBaHue. [asseHue nop I/I30l'HyTOIZ
MOBEPXHOCTbIO XUAKOCTU. DopmMyna Jlannaca Ana cun AONOJIHUTENIbHOrO AaBeHUs.

29.21eKTPNUYeCcTBO U MarHeTU3M. DJIeKTPUYECKMIN 3apsf. 3aKOH COXPaHEHUs 3N1eKTPU4eckKoro
3apsAga. 3akKoH B3aMMOOEWNCTBUSA TOYEYHbIX 3apsafoB (3akoH KynoHa). EguHunua 3apsaga. Mone un
BewecTBO - [Be OCHOBHble (OpPMbl CYLLECTBOBAHUA MaTepun. IDNeKTpuyeckoe none.
Hanps>&HHOCTb anekTpuydeckoro nosd. Cynepno3nuyns asieKTpocTaTnyeckux nonen. Npagpumnyeckoe
n3obparkeHne aNneKTpu4ecKnx nonen.

30. MoTOK BeKTopa HamnMps»XEHHOCTU 3JIeKTpuyeckoro noss. Teopema OcTporpagckoro-raycca
018  3NeKTpocTaTM4eckoro nona B Bakyyme. PaboTa cun 3nekTpocTaTU4eckoro noas no
nepemelleHnto 3apsaga. lMoTeHuman nond. CBA3b MexOy HaANPAXEHHOCTbIO M MOTEHLMasIOM.
Unpkynaums BeKTopa HaMps>XEHHOCTU 3JIEKTPOCTATUYECKOro MoAs. DKBUMNOTEHUMasbHbIe
MOBEPXHOCTMU.

31. dnekTpuyeckoe nosne B BewecTBe. CBobOAHbIE M CBA3aHHble 3apsAdbl. DNEKTPUYECKUN
annonb. Tuvnbl AW3NEKTPUKOB W BUAbl MNOAApM3aLMN OUINEKTPUKOB. BekTop anekTpuyeckoro
cMeleHus.

32. T[lpoBOOHWMKK B 3NeKTpuyeckoMm nose. PacnpepeneHue 3apsagoB B MNPOBOOHUKAX.
dneKkTpocTaTuyeckasa 3alimTa. D/IeKTPOEMKOCTb YEeAMHEHHOro N HeyegMHEHHOro MpoOBOAHMKA
(cnctembl NpoBoAHMKOB). KoHAeHCaATOpPbl. IHEPrmsa 3aps>KEHHOro NPOBOAHWKA, KOHAEHCaTopa U
CUCTEMBbI 3apPAXKEHHbIX YaCTUL,. DHEepPrus aNeKTpocTaTU4YeCcKoro nons.

33. 3neKkTpoAuMHamMmka W eé 3agadun. [lpuHUMN OTHOCUTENLHOCTU B 3JIEKTPOAMHaMUKe
MOCTOSAHHBLIN  2NneKTpuyeckun Tok. Cuna WM NAOTHOCTb ToKa. Pa3HOCTb MoTeHunanos,
anekTpoaBwKyLWwasa cuna (3OC). 2nekTpudeckoe HanpsxeHue. [lpasuna Kupxroga nana
3/1IeKTPUNYECKUX Lenen NoCTOAHHOIro ToKa 1 NpuMepbl UX NMPUMEHEHUS.

34. 3akoHbl OMa n [xoynsa - JleHua. OunddepeHumnanbHasa ¢opma 3akoHoB OMa mn [xkoyns-
JleHua. 3akoH OMa gna HeoOAHOPOAHOro y4dacTka uenu. lpupoda 3/1EKTPUHECKOro TOKa B B
MeTasnax, XNUAKOCTAX U rasax. 3akoH OMa AN dNeKTPOJSIMTOB. DNEKTPOJSIN3 N OCHOBHbIE 3aKOHbI
3/1eKTpoan3a (3akoHbl Papages).

dK3aMeH MO)XXeT MpoBOAUTLCSA B (hOopMe YyCTHOro onpoca no bunetam (Bonpocam) nan 6es
buneToB, C NpeABapuTesibHOW NOAr0TOBKOWN UK 6e3 NoAroToBKM, Mo yCMOTPEHUIO NpenodaBaTens.
JK3aMeHaTop BMpaBe 3adaBaTb BOMPOChHI CBepX 6OuneTa, a TakXe, MNOMUMO TeopeTUYeCKUXx
BOMPOCOB, AlaBaTb 3aa4uM Mo NporpamMMe AaHHOro Kypca.

JK3aMeHauUWoHHble 6uneTbl (BOMNPOCHI) YTBEPXKAATCA Ha 3acefaHum  Kadeapbl Wu
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noanucbIBalOTCA 3aBepylwuMm Kagenpon. B bunete po/mKHO comepxaTbCA He bOonee Tpex
BOMPOCOB. KOMMMEKT 3K3aMeHaUWOHHbIX OUNeToB MO AUCUUMIMHE O0JIKEH coaep»xaTb25—30
buneTos.

DK3aMeHaTop MOXXEeT NPOCTaBUTb 3K3aMeH 6e3 onpoca nan cobecefoBaHNs TEM CTyeHTaM,
KOTOPbI€ aKTVBHO y4aCTBOBA/IN B CEMUHAPCKMX 3aHATUAX.

Bonpochkl K 3K3aMeHy no ¢u3ukKe AJiA NPoOBeneHUsA NPOMEe)XXYTO4YHOW aTTecTauuu.
2 ceMecTp

1. DneKTpM4ecTBO U MarHeTusM. MarHeTocTaTuka B BakyyMe M eé 3agaydun. OTHoCUTENbHbIN
XapakTep 3NeKTPUYeCcKoro M MarHUTHOro nonen. MarHuTHoe B3aMMOLENCTBME TOKOB. BekTop
MarHUTHON UHAOYKUWMW. MarHUTHOE MoJsie ToKa KaK PensaTUBUCTCKUN 3pdekT. MarHUTHbIN MOMEHT
KOHTYpa C TOKOM 1 ero BpawaTesibHbli MOMEHT.

2. 3akoH buo-CaBapa-J/lannaca n ero npMMeHeHWe K pPacyéTy MarHUTHbIX MNosen NpsAMoro
MPOBOAHMKA N KPYroBOro KOHTYpa C TOKOM. LMpkynsauma BekTopa WHAYKUMW MarHUTHOIMO Mons.
BuxpeBon xapakTep MarHUTHOrO NoJsis. 3aKOH MOJIHOIMO TOKa A1 MarHUTHOMO NoA B BaKyyMe.

3. MarHuTHoe noJsie JJIMHHOIro cosieHomnga. MpuMeHeHne coneHonpa B pa3siMyHbIX MEXaHU3MaxX n
yCTpOIZCTBaX aBToMaTm3aumn. LOencTeme MarHUTHOrO MoJsiId Ha 3JIeMEeHT ToKa. 3aKoH AMnepa.
B3aumopencremne nMapanneyibHbIX MPOBOAHNKOB C TOKaMW.

4. lencteme MarHUTHOrO Noas Ha ABvXywmnca 3apag. Cnna JlopeHua. dddekT Xonna n ero
TexHn4yeckoe rnpuMmeHeHune. NMpuHUMn 4encTBmsa aT4NKoB Xosina.

5. KOHTYyp C TOKOM B MarHMTHOM rMoJsie. BpawaTesbHbii MOMEHT KOHTYypa BO BHELUHEM
MarHUTHOM noJsie. MarHuUTHbLIN NOTOK. Teopema OcTporpaackoro-faycca Osas MarHUTHOro nons.
PaboTa nepemelleHNs NPOBOAHNKA N KOHTYpa C TOKOM B MarHMTHOM rose.

6. dBneHne 3MeKTPOMarHUTHOW WHAYKUMK (onbiThl Papanes). 3akoHbl ®dapages u JleHua.
Ob6benHEHHbI (OCHOBHOW) 3aKOH 3N1eKTPOMarHUTHON MHAYKLUWK. BuxpeBoe anekTpuyeckoe rnose.

7. dBneHne CaMOWMHAYKLUUM W B3aUMHOW WHAYKUUW. WHOYKTUBHOCTb KOHTYpa, €OuHuULaA
NHOYKTUBHOCTMW.

8. DHeprua MarHnTHoro noss. O6bEMHas MJIOTHOCTb 3HEPrun MarHUTHoro nons. MNpumeHeHue
ABMIEHUS 3N1eKTPOMarHUTHON WHAOYKUUMA B MPOMbIWLAEHHOCTU U B TexHUKe. BO3HMKHOBEHME
WHAOYKLUMOHHOIMO TOKA BO BpallaloLLEMCS KOHTYPE U ero npakTnyeckoe rnpumMeHeHme.

9. Knaccugukaums MarHeTUKOB. 3aKOH MOJIHOrO TOKa AJI9 MarHUTHOrO Mojs B BellecTse.
BekTop HanpsaXXEHHOCTM MAarHUTHOIO MOJIA U ero UMpKyAsauns. YCI0BMa Ha rpaHuLe pasaesna aAByx
cpea.

10.0cHoBbI Teopun MakcBessia A/ 3N1eKTPOMArHUTHOro nons. TOKM cMmelleHus. YpaBHeHUs
MakcBenna B WHTerpasbHOM M B AuddepeHunansHon qopmMax. MaTepuasbHble ypaBHEHUS.
MpUHUWN OTHOCUTENLHOCTU B JIEKTPOANHAMUKE.

11.KonebaHusa n BosHbl. FlapMoHnyYeckmne konebaHns (MexaHNYeCcKmne N 3NeKTPOMarHUTHbIE) U NX
XapakTepucTukn. AuddepeHunanbHoe ypaBHEHWE rapMOHNUYecKnx konebaHunin. FapMoHUYeCcKni u
AHrapMOHNYEeCKNI OCUNANATOPLI.

12.Mpy>XNHHbIN, MaTeMaTU4eCKUA N PU3NYECKUA MaATHUKU. OunddepeHumanbHoe ypaBHeHue
konebaHun. lNpuBeneHHasas AnnHa GU3NYECKOro MasTHUKa. KonebaTenbHbI KOHTYpP. JHeprus
MeXaHUYeCKMNX U /IEKTPOMAarHUTHbLIX FAaPMOHUYECKUX KosiebaHnn.

13.CnoxxeHne rapMoHUYeckmnx kKonebaHWn O[HOro HamnpasB/ieHWs W OAWHAKOBOM Y4acTOThbl.
BekTopHble anarpammbl. Cno)keHne rapMoHnYeckmnx KonebaHnm ogHoOro HanpasneHnsa ¢ 6aN3KMMK
yacTtoTamu. bneHmns. CnoxxeHne B3auMHO-NeprieHANKYNAPHbIX FrapPMOHNYECKUX KonebaHuii. durypeol
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Nlnccaxy.

14. InpdepeHumanbHoe YypaBHEHME 3aTyXawwWwMX MexXaHU4YeCKuX W  dSNeKTPOMarHUTHbIX
KonebaHunm n ero pelwenHne. JlorapudMnyecknin feKpeMeHT 3aTyxaHuns. Anepmoandyeckuin npoLiecc.
KpnTun4eckoe conpoTuBIEHME KOHTYpA.

15.0nchdepeHumnanbHoe YypaBHEHME BbIHY)XXOEHHbIX MexXaHWYeCKMX U NEeKTPOMarHUTHbIX
kKonebaHWn 1 ero peweHne. AMOANTYAa 1 hasa BbIHYXXAEHHbIX KonebaHuii. Pe3oHaHC.

16. KnHemMaTuKa BOJIHOBbIX MpoLeccoB. MexaHu3M obpa3oBaHUA BOJIH B YMpyron cpege.
BosiHOBas MOBEPXHOCTb U (OPOHT BOJIHbI. MpuHUMN MolireHca. MNpoaosibHble 1 NonepeYHble BOJIHbI.
YpaBHeHune beryuiel BosiHbl U BOJIHOBOE (AncdepeHUnanbsHoe) ypaBHEHE MEXAaHUYECKNX BOJTH.

17.3neKTpoMarHnTHbIe BOJHbLI. AuddepeHunanbHoe (BOSIHOBOE) ypaBHEHME 3/IEKTPOMArHUTHON
BOJIHbl. OCHOBHbIE CBOMNCTBA 3/IeKTPOMArHNUTHbIX BOJIH. MOHOXpOMaTn4eckas BOJIHa.

18.2Heprns 3NE€KTPOMArHWTHbIX BOJIH. [lOTOK 3Heprun. BekTop YMoBa-lMonHTUHra.
MaTepnanbHOCTb 3/IeKTPOMarHUTHOro nosf. lNpuMeHeHne 3N1eKTPOMarHUTHbIX BOJIH B TEXHUKE U
CBA3N.

19.MpepmeT onTukW. LKana >3NeKTPOMArHUTHbIX BOJNH. WHTepdepeHunsa CBETOBbIX BOJIH.
KorepeHTHOCTb 1 MOHOXPOMATUYHOCTbL CBETOBLIX BOJIH. YcuaeHne n ocnabneHme MHTEHCUMBHOCTHU
CBETOBbIX BOJIH. BpemMsa 1 onrMHa KOrepeHTHOCTH.

20.MeTogbl HabnwogeHns wnHTepdepeHUnn CBETOBbIX BOJIH. Pacyét uHTepdepeHUNOoHHON
KapTWHbI OT OBYX KOrepeHTHbIX UCTOYHUKOB A onblTa FOHra. OnTmnyeckas pa3HOCTb Xo4a BOJIH
(cBeTOBbIX Ny4en) n pa3HOCTb as.

21.MHTepdepeHUNs CBETA B TOHKMX NJAEHKaX (MOJI0ChI paBHOrO HakKJIOHA). YC/I0BUSA YCUIIEHNA U
ocnabneHna WHTEHCUBHOCTU CBETOBbLIX BOJIH B TOHKMUX MnéHKax. [lpocBeTneHne ONTUKMK,
rnpakTnyeckoe rnpuMeHeHne nHTepgepeHunn ceeTa.

22. NHTepdepeHuma B MNEHKAX MNepeMeHHOWN TOJWMHbI (M0J0Ckl PaBHOM TOJIWMHLI). Kosbua
HbloTOHAa.

23.NHTepdepeHUNOHHBIE onTuYeckme npubopbl M BoNHOBOAbLI. . WHTepdepomeTpbl U unX
NpYMEHeHMNe B TeXHWKe N B Hay4HbIX MccaegoBaHusax. OnTuyeckaa ronorpadusa un obnactn eé
MPUMEHeHMA.

24. 0ndpakumsa cBeToBbIX BOJH. MpuHumn MNonreHca n npuHuun MNonreHca-®pexHensa. Meton 30H
PpeHens. NpaMONMHENHOCTb pacnpoCcTpaHeHnsa cBeTa B Teopun ®peHens. Ondpakuma OpeHensa Ha
KPYr/ioM OTBEPCTUU N gucke. PaspeluatoLas cnoCobHOCTb CNeKTpasibHbIX U ONTUYECKNX Npnbopos,
obycnosneHHasa gndpakuymnen ceeTa.

25.PerynspHas 7 HeperynsapHas MPOCTPaHCTBEHHaA peLuéTKa. Ondpakumsa Ha
MPOCTPaHCTBEHHOWN pelwéTke. Andpakuma peHTreHOBCKUX Jiyyen B Kpuctannax. dopmyna Bynbda -
Bparros. OudpakTomeTpunsa 1 eé npuMeHeHue.

26.EcTecTBeHHbIN cBeT. Llyr BosiHbI. Monsapu3oBaHHbIM CBET U ero nojsy4vyeHue. MNonspusauuns
cBeTa Npu oTpaxeHuu. 3akoH bptocTepa. ABneHne ABONHOIO Jy4yenpesnoMsieHns n ero pusmndeckas
npupopa. Monapusauma ceeTa Npu ABONHOM NydYenpesioMaeHnn.

27. NccnepoBaHme NonspmM3oBaHHOrO ceBeTa. 3akoH Mantoca. MonsapusaymnoHHble npmnbopbl 1 nx
npumeHeHwue. Nonaponabl N NONAAPU3ALUOHHBLIE MPU3MbI.

28.0CHOBHbIE MOJIOXKEHUS KBAaHTOBOW (hU3UKK. TernnoBoe nsnyvyeHme. ABCONIOTHO YEpHOe Teno.
YHuBepcanbHaa pyHkuMa Kupxroda. Knaccuveckne 3akoHbl CtedaHa-bonbumaHa n BuHa, hopmyna
Panes-O>XunHca.

29.BHewHN doToIhPeKT N ero 3akoHbl. POTOHLI. DHEPTMA U UMNYAbC POTOHA. YpaBHeEHUE
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SNHWTENHa ANa BHewHero oToaddekTa. Jlasepbl 1 UX MPUMEHEHNE.

30.N'mnoTte3a Jlyn pe-bponns v onbiTHble 060CHOBAHUA KOPMYCKYNSAPHO-BOJIHOBOro Ayasin3mMa
CBOWCTB MuKpoyacTuy. Dopmyna ge-bponna. [MpuHUMn HeonpedenéHHOCTU (COOTHOLIEHUS
HeonpepenéHHocTen NenseHbepra) Kak NposBJeHNe KOPNYCKYSPHO-BOJIHOBOIO AyaJin3Ma CBONCTB
MaTepun. BonHoBas (pyHKUMA M eé CTaTUCTUYECKN CMbICA. MprUHLUMA Cyneprno3numn BOSHOBLIX
PYHKUWUNA. ..

31.AToMHasa n agepHas Gusnka. 3apsn, pa3Mep n Macca aToMHoro sgpa. Maccosoe v 3apafosoe
yucna. Coctas agpa. JedekT Macchl 1 3Heprus cedasu agep. Npupoaa soepHbIX cui.

32.JltoMuHecueHuuns 7 ero OCHOBHbIe XapaKTepPUCTUKHU. Buabl NIOMUHecLUeHUnn.
doTonomnHecueHuua. NMpasnno CTokca. PEHTreHOBCKUE Ny4Yn N NX NPUMEHEHME.

33.MoHsATUe 0 AAEePHO SHEPreTUKE N O YNPABJISEMbIX TEPMOSAEPHbBIX PEAKUNAX, KAaK UCTOYHUKE
anbTepHaTUBHOIro cnocoba Nosy4yeHns SHepPruun.
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Tl‘]]’lOBL[E KOHTPI].I'I])H]:[E JATAHHA 1A ﬂpOBEﬂEHHH KOHTPI].I'IH IHAHMI
(1 kype, 1 cemectp)
3AJIAYA 1. J[pmwxenre Tena maccoil 1 Kr 3ajaHo ypaBHeHHeM S=61+3r+2.
HaijitTn 3aBHCHMOCTB CKOPOCTH M YCKOpPEHHS OT BpeMeHH. Beramcinurth cuiy,
JelCTBYIOLYIO Ha TeJIO B KOHLIE BTOPOH CeKYH/IbI.
Omegem: v=18t’+3; a=36t;, F=72 H.

SAHAYA 2. Temo maccoit | kr mon OelcTBHEM MOCTOAHHONH CHIBI JIBHKETCS
MPSIMOTHHEHHO. 3aBUCHMOCTE ITYTH, MPOWJEHHOTO TeJIOM, OT BpeMEHH 3aJIaHo
ypaBHeHHeM S=2t’+4t+1. Onpenenuts paboTy cunsl 3a 10c oT Hauana aeiicTBHS H
3aBHCHMOCTh KHHETUYECKOH YHEPTHH OT BPEMEHH.

Omeem: A=960 e, T=m(8F+16t+8).

3AJTAYA 3. Tonkuii crepxkers Maccoii 300r u ymHoH S0cM BpalaeTes ¢ yrjaoBo
ckopocthto 10¢! B rOpH3OHTAIBHOH IIOCKOCTH BOKPYT BEPTHKAIBHOW OCH,
MpoXoJsileil depe3 cepeAUHY cTepikHs. HalliT yrioByio ckopocTb, eclH B
npollecce BpalleHHs] B TOH K€ MJIOCKOCTH CTEPIKEeHb IMEPEeMECTHTCS TaK, YTO OCh
BPALLCHUS MPOHJIET Yepe3 KOHEI| CTePIKHSL.

Omeem: @>=2,5c .

3AJIAYA 4. CromHoi muiuHAp Maccoi 0,5kr u paguycom 0,02M Bpariaetcs
OTHOCHTENIEHO OCH, COBIAJIAIONIEH ¢ OCHIO IWIHHIPA, TI0 3aKoHy ¢ =12+81 -0,5¢F.
Ha mununap neiicTByer cuiia, KacarelnbHas K MOBEPXHOCTH. ONpeIeuTh ATY CHITY
U TOPMO3SIIIUI MOMEHT.

Omegem: M=1,107 Hu, F=0,005H.

3AJTAYA S. Onpeaenuts IUIOTHOCTE CMeCH, cocrosiileil u3 4r pogopojaa u 32 r
Kucaoposa, npu temreparype 7°C u nasiennn 93 klla.
Omeem: p~ 0,48 kr/™m°.

3AJIAYA 6. Yemy paBHBI cpeHHE KHHETHUYECKHE SHEPIHU IOCTYNATeIEHOIO WU
BpAL[aTEeIbHOTO JIBIDKEHHSI MOJIEKYJ, COJEpKallMXcss B 2 KI BoJAopojJa IpH
temreparype 400K?

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

JATAYA 7. OnpeneuTsb CpeIHION JTHHY cBOOOIHOTO MTpobera MOIeKyIl U YHCIIO
coynapeHuii 3a 1 c, TPOMCXOAANIMX MEXJIYy BCEMH MOJIEKYIaMH KHCIOPO/Ia,
HAXOJIAIIErocsd B cOCyJle eMKOCTRI0 2 11 ipu Temrepatype 27°C u gasnennn 100
klla.

Omeem: 7Z=9-10°°c", <1>=3,56-10 %m.
3AJIAYA 8. Kucnopoa maccoii 320r HarpeBaroT IIpU [IOCTOSHHOM AaBiieHHuH oT 300

no 310 K . OnpenenuTs KOJIMYECTBO TEIUIOTHI, MOTJIOMIEHHOE Ta30M, U3MEHEHHE
BHYTPEHHE YHeprUH U paboTy paclIUpeHus ra3a.

Omeem: Q= 2910 [[xe; AU= 2080 [[xe; A=830 [xe.
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3AJTAYA 9. O6bem aprona, Haxoaserocs npu jJapiaeHud 80 klla, yBenuuuncs ot
1 mo 2 n. Ha ckolbko M3MEHHTCS BHYTPEHHsISI SHEPTUsl Ta3a, eclii pacllupeHHe
MPOHU3BOIUIOCH: a) H300apHO; 0) anuadaTHO.
Omeem: a) AU=121 J[xnc; 6) AU=—44,6 [xnc.

3AJAYA 10. HpeanbHas TeruioBass MalllMHa TOJy49aeT OT HarpeBaTels,
temreparypa koroporo S00K, 3a ogun uukn 3360 [Ix temnorsr. Halitn konudecTBo
TEILIOTHI, OT/IaBaeMOe 3a OJMH LHKJI XOJIOJHUIILHUKY, TeMIiepaTypa kotoporo 400K.
Haiiti paboTy ManmHel 3a OJIHH [HKII..

Omeem: 0>:=2688 /[xc, A=672 [xc.

3AJTAYA 11. Kak uzMeHHTCS SHTpONHS 2 T BOJAOPO/a, 3aHuMatomlero oosem 40 n
npu temrneparype 270 K, eciu gaBneHHe yBEJIHYUTh BJIBOE IIPH IMOCTOSHHOM
TeMIlepaType, a 3aTeM MOBBICUTH TemmepaTypy 1o 320 K npu nocrosHHOM 00BeMe.
Omeem: AS= —2,27 J[nc/K.

3AJJAYA 12. OnpeneluTs HanpsiKEHHOCTh IEKTPUYECKOTO MOJISL, CO3IaHHOTO
JIUTIOJIEM, B TOUYKE Ha TIEpIIeHIUKYIISpE K TUIedy JUnosis Ha pacctosHud S0cM ot ero
nenTpa, ecau 3apsel qunoid 10 u —10-® K, a medo aumosns Scm.

Omeem: HaNPSKEHHOCTH 01 JNIOIA YORIBaeT 00paTHO NPONOPLUHOHAILHO d° |
T.e. ObICTpee, YeM HaMpsiKEeHHOCTh T0JIs TOYeYHOTo 3apsia, yobiBarolas oOpaTHoO
MPOMOPIHOHAILHO d- .

JAJJAYA 13. Haiitu, kak u3MeHseTcs AJIEKTPOEMKOCTb M DHEPIrUsl IUIOCKOTO
KOHJICHCAaTOpa, €ClU MapaUle]IbHO €ro oOKJIaJikaM BBECTH METAJUTHYEeCKYHO
iacTUHy TonmuHaoi 1 MM. Thiomaas o6kIa ki KoHIeHcaTopa i TiacTHHb! 150 em?,
paccTossHue Mexay oOxmagkamu 6 mMm. Konpencatop 3zapsxen go 400 B n
OTKJIFOYEH OT OarapeH.

Omeem: AC=4,42 n®@; AW»= -295u/[xc.

3AJTAYA 14. Cuna toka B pe3ucrope JNUHelHoO Hapactaer 3a 4 ¢ or (0 go 8A.
ComnporuBnennie pezucropa 10 Owm. OmnpenenuTs KOTUYECTBO TETUIOTHI,

BBIJICJIUBIICECS B PE3UCTOPE 3a MEpBLIC 3c¢.
Omeem: Q=360 /xc.

3AJTAYA 15. Dbarapes cocToUT H3 NATH MOCIEIOBATENbHO COEJUHEHHBIX
amemenToB. DJIC kaxkaoro 1,4 B, BHyTpeHHee conporuBieHune kaxmoro 0,3 Owm.
[Ipu kakom Toke molle3Has MoIIHOCTH Oatapen paBHa 8 Bt ? Onpegenuts
HaUOOJIBLIYIO MTOJIE3HYIO MOIIIHOCTh GaTapen.

Omeem: [, =2,66A; [,=24; Pymax=38,16 Bm.
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TunoBbie KOHTPOJIBHBIE 3aJAHAS /ISl IPOBEIeHHS KOHTPOJI 3HAHHIA
(1 xype, 2 cemecTp)
SAIJAYA 1. [lo pgBym OeckoHe4yHO JUIHHHBIM
OpAMOJIMHEHHBIM — IPOBOJHUKAM, HaXoJAlIMMcs  Ha
paccrosiHuu 10cM Ipyr ot Apyra, TEKyT TOKH CHJIOH SA B
KaxkaoM. OrmpenenuTs HWHAYKIHIO MarHATHOTO TIOJS,
CO3/1aBa€MOro TOKaMH B TOYKe, JIeKallel IocepenHe
MeXJIy IPOBOJIHHKAMH B cly4asx: 1) NPOBOJHUKH
napajlellbHbl M TOKH TEKYT B OJHOM HallpaBICHHH
(puc.7,a); 2) [IPOBOTHHKHU NepHeHIUKYISPHBI,
HanpaBJIeHHUs TOKOB [0Ka3aHEl Ha pHC. 7, 0.
Omeem: B, =0, B.= 27,63 mxTm.

3AJTAYA 2. DnekTpoH, Hpoiijid YCKOPAIIIY pa3HOCTh NoTeHUHanoB 88 kB,
BJICTaeT B OJJTHOPOJHOE MarHUTHOE I10JIe [IEPIEeHIHKYJISIPHO €ro JIMHUAM UHIYKIIHN.
WNunykius nons pagHa 0,01 Tin. Onpenenuts paauyc TpaeKTOPHHU HIICKTPOHA.
Omeem: r =0, 1m.

3AJJAYA 3. Conenoua mmuHoit 20cM u aumamerpoM 4cM HMeET ILIOTHYIO
TpeXCIoiHy 00MOTKY H3 npoBoaa auamerpoM (,Imm. [lo oOMoTke coneHouaa
teyeT Tok 0,1A. OnpenenuTh HaNpsSHKEHHOCTh U MHIYKIUIO IO B COJICHOM/IE,
WH/IyKTHBHOCTH COJICHOMJIa, PHEPrUi0 W OOBEMHYIO IUIOTHOCTH YHEPTHH OIS
COJICHOH/1A.

Omeem: H=3000 A/m,B = 3,8-10° Tn, L= 0,28 T, © = 5,7 Jla/m?, W= 1,4-10°Tx.

3AJIAYA 4. MarepuansHas Touka Maccoil 10 r coBepiiaeT rapMoHH4ecKue
koneGanns ¢ mepuomoM lc. Hauanemas ¢asza konebanmii 30°. Onpegenuts
aMIUTUTYly KoleOaHuii, MaKCHMallbHble CKOPOCTh M YCKOpeHHe Kojebmromeincs
TOYKH, €CIIH MaKCUMallbHasi KWHeTH4YecKas 2Heprus pasHa 0,02 [x.

Omeem: A=0,32M, Unax=2M/C, Qmax= 12,62 m/c’.

3AJTAYA 5. PaccrosiHne MexIy NByMS KOTepeHTHbIMH HcTOYHHKaMu d=0,9 mwm.
Herounnkn, ucnyckarnme MOHOXpOMAaTHYECKHH CBET ¢ JUTMHOU BOJIHBI A=640 HM,
pacriosio’keHsl Ha pacctosiHud L=3,5 m oT skpana. Onpee/uTh YUCIO CBETOBBIX
oJoc, pacroliaraloimuxcs Ha | cM JUIHHBI SKpaHa.

Omeem: m/x=400m".

3AJIAYA 6. Ha mudpakimoHHYIO pelneTKy IajiaeT HOPMalbHO MOHOXPOMAaTHYECKHI
cBeT ¢ JumHoN BoiHbl 0,6 MkM. Ha skpaHe, pacrnionoskeHHOM Ha paccTossHUM 0,55M,
HaOimrostaeTcss U paKiMOHHAs KapTUHA, IJie PACCTOSHHUE MEXIY JAUPpaKiMOHHBEIMH
MaKCHMyMaMH T[lepBoro nopsjaka paBHo 12 cm. OmnpeaenuTs OCTOSHHYIO
AU(PpaKkIHOHHON pelieTKH H ollllee YHCIIO ITIaBHBIX MaKCHMYMOB, [IOJIy4aeMbIX €
MOMOIIIBIO TAHHOM PEelIeTKH.

Omeem: c= 5,5-10%u, N=19.
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JAJTAYA 7. Omnpepnenurs paccTOSHHE MEKJIYy AaTOMHBIMH IUIOCKOCTAMH B
KpUCTaJUle KaMEHHOH COJH, ecl JU(PAKIIHOHHEIH MaKCHMyM IEpBOro MOpS/IKa
HaOJIrOJaeTCsl TIPH MaJeHUH PEHTTCHOBCKUX JIydel ¢ anmuHoil BoHbl (0,147 HM mox
yriom 15°12’ k moBepXHOCTH KpHCTAILIA.

Omeem: d =0,282 um.

JAJIAYA 8. Bo ckonbko pa3 yBeIMYHMTCS MOIIHOCTh HM3IY4YEHHUs aOCOIIOTHO
YEepHOro Telsla, eclIH MaKCHUMYM DJHEprHH H3JIy4eHHUs Mepe/IBUHEeTCs OT KpacHOM
TpaHMIIbl BUHMOTO CIIEKTpa K ero (hHoseToBoi rpanuie?

Omegem: MOLIHOCTh M3Iy4CHHS YBeJIUYHTCS B 16 pas.

3AJIAYA 9. Ha 3epkalibHYIO MMOBEPXHOCTh HOPMAIBHO MaJlacT MOHOXPOMATHYCCKHIA
cBeT ¢ JumHOM BomHbl 0,55 MkMm, mnpousBoas naieHHe 9mklla. Omnpenemmrts
KOHIIEHTpaIHio (OTOHOB BOJM3M TMOBEPXHOCTH M YHCIO (DOTOHOB, TaJIAlOIMX Ha
mwomazns 1m? B lc.

Omeem: np=1.25 -10"n7; N=3,75 -10*'»2 .

JANAYA10. Hcnone3yst cooTHOIIeHHE HeornpeeneHHocTel [ 'elizenbepra, nokasars,
YTO siJipa AaTOMOB HE MOTYT COJIEPIKaTh 3IeKTPOHOB. CUUTaTh paguyc syipa papHbM 10
Bew.

Omeem: CpaBHUBas TIOJy4YeHHOE 3HA4YeHHE AUy CO CKOPOCTBIO CBETa B BaKyyMe
¢=3-10® M/c, BHamM, 9T0 AUL> €, @ 3TO HEBO3MOIKHO, CIIEIOBATEIBHO, Spa HE MOTYT
COJIEPKATh AIIEKTPOHOB.

3AJIAYA 11. HaiiTu 5Hepruro cBa3H sApa H30TONA JIUTHS |, Li .
Omeem: We=[(3-1,6724-107+4-1,6748-10%"=11,6475-1027)]-(3-10*)“xc.

7.4. MeToounyeckue MaTtepuasnbl, onpeaensiowme npouenypbl oOueHUMBaHUA 3HAHUM,
YMEHMHW U HaBbIKOB, U ONbITa AEeATEJIbHOCTU, XapaKTepusylowwmux 3Tanbl (opMupoBaHma
KOMNeTeHunn

KpuTepum BbICTaBJIEHUA OL,EHOK NPpU NPOBeAeHUU TeKyLLero KOHTPoJis, NPOMEe>XXyTO4YHOM
M UTOroBOoM (rocypapCTBeHHbIW 3K3aMeH) aTTecTtauum

TpeboBaHnsa K KOHTPoOJ/bHOM paboTe.

KoHTponbHasa paboTa npeactasnset cobon oanH U3 BUAOB CaMOCTOSATENIbHOW paboThl
obyyatowmxcs. Mo cyTn - 3TO N3N0XKEeHNE OTBETOB Ha onpefesieHHble TeopeTn4eckmne BonpocCkl no
y4yebHOM OMCUUMAMHE, @ TakKXe pelleHne npakTuyeckmx 3apayvy. KoHTpoJsibHble MpoBOOATCA AN
TOro, 4tobbl pa3BUTb Yy 0byYaloLWKMXCS CNOCOBHOCTM K aHanM3y Hay4dHoOW M y4yebHol nuTepaTypbl,
yMeHne o606waTtb, CUCTEMaTM3MPOBaTb W OLEHMBATb MNPaKTUYECKUA W HayvHbIA MaTepuan,
YKPenaATb HaBblKW OBMAOEHUS MOHATUAMW ONpeneseHHON HayKn 1 T. 4.

Mpn oueHKe KOHTPOJIbHONM MpernoaaBaTe/lb PYKOBOACTBYETCSA C/eAYOWMMN KPUTEPUSMU:

—pa60Ta 6bln1a BbINOJIHEHA aBTOPOM CaMOCTOATEJIbHO,

-obyvatowminca  nomobpan  OOCTATOYHBLIN  CAMCOK  NINTepaTypbl, KOTOPbLIM  HeobxoAum
OJ151 OCMbICJIEHUSI TEeMbl KOHTPOJIbHO;

-aBTOP CyMeJs COCTaBUTb NIOrn4eckn 060CHOBaHHbIM MiaH, KOTOPbIA COOTBETCTBYET MOCTABJ/IEHHbIM
3ajayvYaM 1 CHOPMYIMPOBAHHON Lienu;
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-06y4aloLMNIACA NpoaHan3nMpoBas MaTepuar;

-KOHTpOJIbHasA paboTa oTBeYaeT BCeM TPeboBaHUAM YHETKOCTM U3JI0OXKEHUS N apryMeHTUPOBAHHOCTM,
06BEKTMBHOCTM U JIOTMYHOCTU, TPAMOTHOCTU N KOPPEKTHOCTM;

-obyyatowmincsa cymen o6ocHoBaTb CBOK TOYKY 3pEeHUs;
-KOHTposibHas paboTa oopMiieHa B COOTBETCTBUM C TpeboBaHNAMUY;
-aBTOP 3aWMTWA KOHTPOJIBHYIO U YCNEeLWHO OTBETUJT Ha BCE BOMPOCHI MpenoaaBaTens.

KoHTposnibHas paboTa, BbiNoJIHEHHas HEOpPeXXHO, He Mo CBoeMy BapuaHTy, 6e3 cobnoaeHuns
npasu, NpeabsBAsSEMbIX K ee 0hopMJIEHNI0, BO3BpaLLaeTca 6e3 npoBepku C yKasaHWEM MPUYMH,
KoTopble OoBOASTCS A0 obyyvatouwierocsa. B 3ToM cnyyYae KOHTpoJsibHasi paboTa BbIMosHseTCA
NMOBTOPHO.

BapuaHT KOHTPOJIbHOW paboThl BbIAAETCS B COOTBETCTBUM C MOPSAKOBbIM HOMEPOM B CMINCKE
CTYLEHTOB.

Kputepuu oLeHKu 3HaHW rnpun HarimcaHumun KOHT,OOJ'IbHOl;I pa60Tb/

OTmeTKa «OTJINYHO» BblCTaBNsieTCA obyuvatowemycs, nokasasLuemy
BCECTOPOHHME, CUCTEMATU3UPOBaHHbIE, ryboKMe 3HaHUA BOMPOCOB KOHTPOJIbHOW paboTbl ©
yMeHVe yBepeHHO MPUMEHSITb UX Ha MPaKTUKe MpK pPelleHUN KOHKPEeTHbIX 3ana4, cBoboaHoe u
npaBuabHoe 060CHOBaHNE MPUHATBLIX PELUEHUA.

OTMeTKa «X0pOoLUOo» BbiCTaB/seTCA obyyalolemMycs, ecsiv oH TBepA0 3HaeT MaTepuas, rpaMoTHO U
Nno CyLleCcTBY W3JlaraeT ero, yMeeT MPUMEHATb MOJlyYeHHble 3HAHWUS Ha MpPakKTUKe, HO AoMycKaeT
B OTBETE WIN B pelleHuM 3ala4y HEeKOTOpble HETOYHOCTM, KOTOpble MOXET YCTPaHUTb C
MOMOLLIbIO [IONOJIHUTENbHBLIX BOMPOCOB NpenoaaBaTesns.

OTMeTKa «y[OoBNeTBOPUTENIbHO» BbICTaBAseTCsA obyyatolemMycs, nokasasLemy hparMeHTapHbIn,
pa3pO3HEHHbIN XapaKTep 3HaHWA, HeLOCTAaTOYHO MpaBWibHble hopMyNpPoBKM 6a30BbIX MOHATUNA,
HapyLeHNs NOrmM4yeckom MNOC/edoBaTENbHOCTU B WU3JIOXKEHUMN MNPOrpaMMHOro MaTepuana, HO npu
3TOM OH BflafeeT OCHOBHbIMW TMMOHATUAMM BbIHOCMMbIX Ha KOHTPOJIbHY paboTy Tem,
HeobxoAUMbIMM AN AasbHenLWwero oby4eHns N MOXKeT NPUMEHATb MOJly4YeHHble 3HaHMA no obpasuy
B CTaHOApPTHOW CUTyaumnn.

OTMeTKa «Hey[OoBJIETBOPUTENIbHO» BbICTaBAseTCA obyvatoeMycs, KOTOpbIA He 3HaeT bonbluein
4aCTU OCHOBHOIO COAEP>XXAaHWA BbIHOCMMbIX Ha KOHTPOJIbHYO paboTy BOMPOCOB TEM AUCLUMINHbI,
JonyckaeT rpybble ownbku B (DOPMYJSIMPOBKAX OCHOBHbIX MOHSTUA WU He yMeeT WCMO0JIb30BaTb
Nosy4YeHHble 3HaHUS.

Tpe6OBaHMH K BbIITOJIHEHHNIO TECTOBOIo 3agaHnsa
TecTupoBaHue sABNAETCA OLHUMM U3 OCHOBHbIX CpPenCcTB ()OpMasibHOro KOHTPOJIA
Ka4decCTBa o6yqu|/|;|. 3TO0 MeTofh, OCHOBaHHbLIM Ha CTaHOAPTU3NPOBaAHHbIX 3aaHUAX, KOTOpPble
MO3BOJIAIT U3MEPUTb NMCUXOPU3NONOTNYEeCKNe N JINYHOCTHbIE XapaKTEPUCTUKN, @ TakKXXe 3HaHUA,
YMeHNA N HaBblKU UCMbITYEMOT 0.

OCHOBHbIe MPUHLWMNBI TECTUPOBAHUSA, cliegylolne:

— CBA3b C Uendamu O6y‘-IeHVIFI - uenn TeCTUpoBaHUA AOOJIXKHblI O0TBeYaTb KpPUTEepUusam
coumMasibHOM NOJIE3HOCTU U 3HAYMMOCTH, Hay‘-{HOI7I KOPPEKTHOCTWN U obLwecTBeHHON noanep>xku,

— 06BbEeKTMBHOCTbL - NCMOJIb30BaHWE B Nefarornyeckmnx N3MEPEHNAX 3TOro NMNpmHUUMa nNpm3BaHoO He
AonyCctuTb Cy61:>eKTI/IBI/I3Ma n NpeanB3AaAToCTn B rnpouecce 3aTunx |/|3MepeH|/||7|;

- cnpaBensinBoCTb 7 rNacHOCTb - OOMNHaAKOBO ,u,o6po>KenaTeanoe oTHOLWeHne KO
BCeM o6yqarou_|,|/|Mc;|, OTKPbITOCTb BCeX 3TanoB npouecca |/|3mepeH|/||7|, CcBOEeBpPEeMEHHOCTb
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03HaKoMJIEHUS1 0ByYaloLWMXCa C pe3ysibTaTaMu N3MEPEHNIA;

—  CUCTEMATMYHOCTb - CUCTEMATUYHOCTb TECTUPOBAHUN U  CaMOMPOBEPOK  KaKAOro
y4yebHOro Moayns, pasgena v KaXkKaoh TeMbl; Ba)KHbIM acneKTOM [AAaHHOrO MpUHUMUMNA ABJISETCS
TpeboBaHMe pernpe3eHTaTUBHOrO MpefcTaB/ieHUs COAep)XaHUsa y4ebHOro Kypca B COAEp>XaHUM
TecTa;

- F'YMa@aHHOCTb N 3TUHYHOCTb - TECTOBbIE 3adaHUNA N Npouenypa TeCTUPOBaHNA OO0JIKHbI NCKTKOYaTb

HaHeceHMe Kakoro-nmbo Bpepa obyyvawWKMMCs, He [O0MycKaTb  YUWEMJIeHMs UX Mo
HaUMOHaIbHOMY, 3THMYECKOMY, MaTepuasibHOMYy, PacoBOMYy, TEPPUTOPMANILHOMY, KYJIbTYPHOMY W
OpyruMm rnpusHakam;

Ba)kHenLWwmM ABNAeTCA NPUHLIKM, B COOTBETCTBUN C KOTOPbIM TECThl A0JIKHbI ObITh MOCTPOEHbLI MO
MeToguKe, obecneynBatoLLen BbIMOJIHEHNE TpeboBaHui COOTBETCTBYIOLLLEro
henepanbHOro rocyaapcTBeHHoro obpa3oBaTebHOro CTaH4apTa.

B TecTOBbIX 3alaHMNAX NCMOJIb3YHOTCA YE€TbIPpe TUMa BOMPOCOB:

— 3akpblTas dopma - sABAseTca  Haumbonee  pacnpocTpaHeHHOW W npepsaraet
HECKONbKO asibTEePHATMBHbIX OTBETOB Ha MOCTaBAEHHbIA Bonpoc. Hanpumep, obyyvatouwiemycs
3aflaeTcs BOMpPocC, Tpebywmini anbTEePHAaTUBHOIO OTBETA «Aa» WU «HET», «SBJAETCH» WIN «He
ABNSETCA», «OTHOCUTCS» UM «HE OTHOCUTCS» U T.N. TecToBOoe 3ajlaHne, colep’kallee BOMpocC B
3aKpbITON opMe, BKJYaeT B cebs oAMH WM HECKOJIbKO MpaBW/ibHbIX OTBETOB U MHOrAa
Ha3blBaeTCsA BbIOOPOYHBIM 3a4aHNEM.

3aKkpbiTaa opMa BOMPOCOB UCMOJIb3YeTCA TakKXKe B TecTax-3afayax C BblIOOPOYHBLIMU OTBETAMW.
B TecToBOM 3agaHuM B 3TOM CJjlydae CGOPMYJIMPOBaHbLI yC/IOBME 3adayn U BCce HeobxoOuMmblie
NCXOoOHble AaHHbIe, a B OTBETaxX MpeAcTaBfieHbl HECKOJIbKO BAapWaHTOB pe3ysibTaTa pelleHus B
4YMCNOBOM MAN ByKBEeHHOM Buae. O6y4valoLWMACS OOJKEH PELIMTb 3adadyy W MNoKa3aTb, Kakon 13
npencTaBJ/IEHHbIX OTBETOB OH MOYYUJI.

— OTKpblTas ¢opMa - BOMPOC B OTKPbITOA opMe npeacTaBnseTr coboll yTBepKAeHue,
KoTopoe HeobxoAMMOo AOMOSIHUTL. [JaHHas popMa MoXKeT BbiTb NpeacTaB/ieHa B TECTOBOM 3aaHuu,
HanpuMmep, B BUAE C/IOBECHOIr0 TeKCTa, (QOpMybl (ypaBHEHUS), rpadunka, B KOTOPbIX NPOMyLleHbl
CYyLleCTBEHHble COCTaBAsAOWME - HYaCTWU C/ioBa UM ByKBbl, YC/IOBHble 0603HAYEHUS, NMUHUN UK
n306paxkeHns 3/IEMEHTOB CXeMbl U rpaguka. OO6y4valoWMACs OO/KEH MO MaMATU BCTaBUTb
COOTBETCTBYHOLLME INIEMEHTHI B YKa3aHHble MecTa («MponycKu»).

— yCTaHOB/IEHME COOTBETCTBUA - B [HOaHHOM cCjiy4dae obydaloulemMycs npeanaratoT [OBa
CNCKa, MeXy 3/IeMeHTaMn KOTOpPbIX C/ieflyeT YCTaHOBUTb COOTBETCTBUE;

- YCTaHOBJIEHNE nocnenoBaTesIbHOCTHU - npeanonaraeT HeobxoQnMoCTb YCTaHOBUTb
npasunibHY NocaenoBaTesIbHOCTbL NpensiaraeMoro crnvmcka cnos nnum gpas.

KpurepuuoueHKu3HaHnﬁnpnnpoae,qe:-mnrecrupoaaHuﬂ

OTMeTKa «OTJINYHO» BbICTaBNAeTCH npum ycnoBun npaBuJibHOro oTeBeTa He MeHee 4eM
85% TecToBbIX 3a0aHNI;

OTMeTKa «XOpoLlOo» BbICTaBAAETCA NMPU YCJ0BUN MPaBUJIbHOrO OTBeTa He MeHee 4em 70
% TeCTOBbIX 3adaHUN;

OTMeTKa «y[OB/IeTBOPUTESIbHO» BbICTABSIETCS MNPW YCIOBUMN MPaBUIbHOrO oTBeTa He MeHee 50 %

OTMeTKa «HeylOB/eTBOPUTESIbHO» BbICTABASIETCS NPW YCIOBUMN NMPaBubHOro oTeeTa MeHee 50 %

KpuTepum BbICTaBJIEHUA OL,EHOK NPpU NPOBeAeHUU TeKyLLero KOHTpPoJis, NPOMe>XXyTO4YHOM
M UTOroBOM (rocypapCTBeHHbIW 3K3aMeH) aTTrecTtauum
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3a4eT MOXXET MPOoBOAUTLCS B (hopMe YyCTHOro ornpoca no 6unetam (Bonpocam) unu 6es
61NeToB, C NpeaBapuTesIbHOM NOArOTOBKOM Un 6e3 NoAroTOBKK, MO YCMOTPEHMIO NpenoaaBaTens.
DK3aMeHaTop BMpaBe 3aJlaBaTb BOMPOCbI CBepx 6uneTa, a TakXe, MOMMMO TeOopPeTU4eCKUX
BOMPOCOB, laBaTb 3a/la4yM Mo nporpaMme OaHHOro Kypca. IK3aMeHaTop MOXET NpoCTaBuUTb 3a4eT
6e3 onpoca unu cobeceqoBaHna TeM acNMpPaHTaM, KOTOpble aKTMBHO Y4acTBOBAJIN B NMPaKTUYECKUNX
3aHATUSAX.

Kpl/ITepMMOLleHKVIBHaHMI;II'I,OI/II'IpOBe,ﬂeHl/Il/Ba’-IeTa.

«3a4TeHO» - BLICTABNAETCS NPU YCI0BUMK, €CNIN CTYNEHT MOKa3blBaeT XOPOoLUNE 3HaHUSA U3YYEHHOr o
y4yebHOro MaTepuana; CaMoOCTOATENbHO, JIOTMYHO MocCieloBaTeNIbHO U3NaraeT U UHTepnpeTupyeT
MaTepuanbl y4ebHOro Kypca; MOJIHOCTbIO PAaCKpbIBAeT CMbIC/ NpeasiaraeMoro BOMNpoca; BnageeT
OCHOBHbIMW  TEPMUMHaMW N MOHATUSIMA  U3YYEHHOr0  Kypca;  MoKa3blBaeT  YyMeHue
nepenoXnTb TEOPETMYECKME 3HAHUA Ha NpeanosiaraeMblii MPaKTUYECKUIA OnbIT.

«He 3a4yTeHO» - BbICTABAAETCA MNPW HaJM4YMN Cepbe3HbIX YMyLWEeHUA B npouecce
n3noxeHuns y4ebHoro matepuana; B clydae OTCYTCTBUS 3HAHUN OCHOBHbIX MOHATUI N onpenesneHnin
Kypca waM npucytcTBum 6onblIOro Konm4decTBa OWKWMBOK nMpu MHTepnpeTaumnm OCHOBHbIX
onpepeneHnn; ecnn CTYAEHT TrOoKa3blBaeT 3HayuTeslbHble 3aTpygHeHusa npuv oTBeTe Ha
npeanoXXeHHble OCHOBHble U AOMOJSIHUTESIbHbIE BOMPOCHI; MPU YCJOBUM OTCYTCTBUM OTBETA Ha
OCHOBHOW U [OMNOJIHUTENbHLIA BOMPOCHI.

KputepunoueHknaHaHMHHa’K3aMeHe

DK3aMeH MOXKET NPOBOANTLCA B hOpMe YCTHOro onpoca rno bunetam (Bonpocam) nnn 6e3 6uneTos,
C NpefBapuTesibHON NoAroTOBKOM nnm 6e3 nogroToBKKW, No YCMOTPEHWIO NpenofgaBaTens.

DK3aMeHaTop BMpaBe 3allaBaTb BOMPOCHI CBepx OMeTa, a TakXe, NMOMUMO TeopeTUHeCKUX
BOMPOCOB, AaBaTb 3aZla4yy Mo NporpaMmMe AaHHOro Kypca.

dK3aMeHauWoHHble buneThl (BOI'IpOCbI) yTBEp>XOalTCa Ha 3acefaHun Kadenpsbl 1 NoaMMUCbIBalOTCA
3aBeayrouwmnm Kaq)en,poﬁ. B 6buneTte 0oaXKHO coaepXaTbCA He bonee TPEeX BOMPOCOB.

KoMnnekT 3K3aMeHauWoHHbIX 6uneTtoB nNo AuCUMNIUMHE OO0JKEH copepxaTb 25—30
bunetoB. JK3aMeHaTOpP MOXET MPOCTaBUTb 3K3aMeH 6e3 onpoca wunnm cobecegoBaHUs Tem
CTYOEHTaM KOTOPble aKTMBHO Y4aCTBOBaJIM B CEMUHAPCKUX 3aHATUSAX.

OTMeTKa «OTJIMYHO» - CTyAeHT Trnyboko ” TMPOYHO YCBOWS BeCb MPOrpaMMHbIi
MaTepuan, ucyepnbiBalolle, NociefoBaTeNlbHO, FPAaMOTHO W JIOTMYECKM CTPOMHO €ro u3saraert,
TECHO YBfi3blBaeT TEOPUIO C NPAKTUKON. CTyAeHT He 3aTPyAHSeTCA C OTBETOM Mpu BUAOU3MEHEHWN
3aflaHus, cBo60OHO CMpaBigeTCs C 3a4a4aMu, 3alaHUAMM U APYrUMM BUAAMU NMPUMEHEHMNS 3HaHUNR,
NpaBuJibHO 060CHOBLIBAET NPUHSATLIE PeLleHUs], BlaAeeT Pa3HOCTOPOHHUMN HAaBbIKaMK 1 MPpUeMamu
BbIMNOJIHEHUSA NPaKTU4Yecknx paboT, obHapy>XMBAET YMEHNE CaMoCToATeIbHO 0606LaTbk N u3naraTb
MaTepuas, He gonyckasl olnbok.

OTMeTKa «X0poLlo» - CTYAEHT TBepAO 3HaeT NMpPorpaMMHLIN MaTepuas, rpaMoOTHO U MO CyLecTBy
n3naraeT ero, He AONYCKaeT CYLWEeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXXET NpaBuJIbHO
NMPUMEHATb TeopeTu4eckme nosoXXeHmsa n BnapgeetT HeOGXO}J,VIMbIMVI HaBblKaMW MpW BbIMNOJIHEHNN
MPaKTUYeCKNX 3a4aHnNn.

OTMeTKa «y[0B/ETBOPUTESIbHO» - CTYAEHT YCBOWJI TOJIbKO OCHOBHOI MaTepuaJi, HO He 3HaeT
OTHOeNbHbIX [JeTafnei, [OOoMyCKaeT HEeTOYHOCTWM, HeAOoCTAaTOYHO TMpaBujibHble (OPMYIMPOBKM,
HapyllaeT rMoc/iefoBaTe/IbHOCTb B W3JI0KEHUM MNPOrpaMMHOr0 MaTepuana W UCNbITbiBaeT

3aTpyOHEHNA B BbIMOJIHEHNN MPAKTUHECKNX 3agaHun

OTMeTKa «Hey[40BJ/IETBOPUTESIbHO» BbICTABASETCS NPU YCOBUM NMPaBUILHOINO OTBETA MEHEE YeM
Ha 50 % TecToBbIX 3a4aHUN.

Pe3ynbTaTbl TEKYLLErO KOHTPOJIS UCMOMb3YIOTCS NPU NPOBEAEHNN MPOMEXKYTOYHOW aTTecTaumu.
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KputepunoueHknsHaHMHHa3a4vyeTte

3a4eT - (popmMa NpPOBEPKM 3HAHWUN, YMEHWA U HaBbLIKOB, MpPUOBpPEeTeHHbIX 06y4YaloLnumMmncs
B NpoLecce ycBoeHus y4ebHoro matepunana NeKUMOHHbIX U MPAKTUYECKUX 3aHATUIA N0 AUCLUMNIIVHE.

3a4yeT MOXXeT NpPoBOANTLCA B hopMe YCTHOro onpoca no éunetam (Bonpocam) nnum 6es bunetos, c
npeaBapuTenbHOM MNOArOoTOBKOM unAM 6e3 noAaroToBKW, MO YCMOTPEHWUIO rMperogaBaTens.
JK3aMeHaTop BMpaBe 3adaBaTb BOMPOChHI CBepX 6OuneTa, a TakXe, MNOMUMO TeopeTUYeCKUX
BOMPOCOB, AaBaTb 3a4a4yy No NporpaMmme AaHHOro Kypca. IK3aMeHaTop MOXKET NMPoCTaBUTb 3a4eT
6e3 onpoca nnn cobecejoBaHUS TEM acnMpaHTaM, KOTOpble aKTUBHO Y4acTBOBAJIN B NPaKTUYECKUX
3aHATUSAX.

KpnTepnmnoLeHKN3HaHUNnpunpoBe4eHMn3adyeTa.

« 3a4yTeHo» - BbICTABNASETCS MPWU YCNOBMW, €CAN CTYAEHT MoKa3biBaeT Xopolune
3HAHWA N3yYeHHOro y4yebHOro maTepurana; cCaMmoCTOATENbHO, JIOFMYHO NMOCeAoBaTelbHO U3naraeT
N VHTepnpeTupyeT MaTepuanbl y4ebHOro Kypca; MoJIHOCTbIO PAaCKPbIBAET CMbIC/A MpeasiaraeMoro
BOMpOCa;

Blageet OCHOBHbIMMU TepMUHaMU N MNOHATUAMUN WN3YHEHHOro KypcCa; T[OKa3blBa€T YMeHune
nepenoXxnTtb TeopeTn4eckne 3HaHnA Ha rlpe,u,nonaraeMbn?l I'IpaKTI/I‘-IeCKI/IIZ OonbIT.

«He 3a4yTeHO» - BbICTAaBAAETCA MNPU  HaIUYUM Cepbe3HbiX YNyuweHWn B npouecce
n3noXxeHus yuebHoro matepuana; B cjlydae OTCYTCTBUS 3HAHUNIM OCHOBHbIX MOHATUI 1 onpeaeseHnin
Kypca WM npucyTcTBum 60blIOro KosanyecTBa oOwWWBOK MpuM WUHTepnpeTauum OCHOBHbIX
onpeneneHun; ecnanm CTyOeHT MnoKa3biBaeT 3HauduTesNbHble 3aTpyAHeHUss Mnpu OTBeTe Ha
npenJslo)XeHHble OCHOBHblIE U AOMOJIHUTE/IbHbIE BOMPOCHLI; MPU YCNOBUM OTCYTCTBUM OTBETa Ha
OCHOBHOW 1 OOMOJIHNTEJbHbIA BOMPOCHI.

KputepunoueHknsHaHMHHa’K3aMeHe

JK3aMeH MOXKeT NPOBOANTLCA B hopMe YCTHOro onpoca no bunetam (Bonpocam) nnam 6es buneTos,
C npeaBapuTenbHON NOAroTOBKOM Uan 6e3 NoaAroToBkuM, Mo YCMOTPEHUIO npernogaBaTens.

DK3aMeHaTop BrpaBe 33a[aBaTb BOMPOCLI CBepx OuneTa, a TakXxe, MOMUMO TEOPEeTUYECKUX
BOMPOCOB, AaBaThk 3aZla4yy Mo NporpamMme AaHHOro Kypca.

DK3aMeHaLlMOoHHble 6uneTbl (BONPOCHI) YTBEPXKAAOTCS Ha 3acefaHnmn Kadeapbl U NoANNCLIBAOTCS
3aBefyloLWnM Kagenpon. B bunete foKHO cogep)XaTbCcs He 6osiee Tpex BOMpPOCOoB.

KoMnnekT 3K3aMeHaLUNOoHHbIX BuneToB no AucumninHe gosikeH cogepxxatb 25—30 6uneTos.

JK3aMeHaTop MOXeT nMpPOCTaBUTb 3K3aMeH be3 onpoca win cobecepoBaHusa TeM
CTyOeHTaM KOTOpPble aKTUBHO y4aCTBOBaJIN B CEMUNHAPCKUX 3aHATUAX.

OTMeTKa <«OTJINYHO» - CTYOAEeHT Trnyboko ” NpPOYHO YCBOMJI BECb MNPOrPaMMHbIN
MaTepuas, ucyepnbiBallle, NnocsenoBaTeNbHO, TPAMOTHO W JIOTMYECKU CTPOMHO ero usnaraer,
TEeCHO yBA3bIBAaE€T TEOPUIO C NPaKTUKON. CTyAEHT He 3aTpyAHAETCs C OTBETOM Npu BUAON3MEHEHUN
3afaHus, ceoboHO cnpaBnseTcs C 3afavyamu, 3a4aHUAMN U APYrUMN BUAAMUN NPUMEHEHNS 3HAHWUA,
npaBnJibHO 060CHOBLIBAET MNPUHATLIE PeLLEeHNS], BNaAeeT Pa3HOCTOPOHHUMN HaBbIKaMu 1 NpueMammu
BbIMOJIHEHUS MPAKTUYECKNX paboT, oBHapy>XMBaeT yMeHne caMocToaTeNbHo 0606LaTh n n3naraTtb
MaTepuas, He gonyckas ownbok.

OTMEeTKa «X0poLlo» - CTYAEHT TBEePAO 3HAET NPOrpaMMHbI MaTepuas, rpaMoTHO U MO CyLLECTBY
n3naraeT ero, He AoMNyCcKaeT CyLleCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXKET MpPaBuibHO
NMPUMEHSATb TEOPETUYECKME MOJIOXKEHUA U BlageeT HeobXoAMMbIMK HaBbIKaMW MPU BbIMOJHEHUN
NPakTUYECKNX 3aaHWA.

OTmeTKa «ynoBJsieTBOpuUTEJZIbHO» - CTYOEHT YCBOWJZT TOJIbKO OCHOBHOW MaTepuan, HO He
3HaeT oThesIbHbIX AeTanen, AonyckaeT HeTO4YHOCTWN, HeAOCTAaTO4YHO MNpaBUJibHbIE CbOpMyJ'IVIpOBKVI,
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HapylwaeT nocnenoBaTe/ibHOCTb B U3J10XKeHUM NnporpaMMHOro mMatepuana W UCNbITbiIBaeT
3aTpyOoHeHWA B BbIMOJIHEHUN NMPaKTUYEeCKNX 3a4aHunn.

OTMeTKa «Hey[oBJIETBOPUTENbHO» - CTyAEHT He 3HaeT 3HauYUTesIbHOW  YacTu
NPOrpaMMHOro MaTepuana, OOMyCKaeT CyLecTBeHHble ownbku, ¢ 6onbwumMm 3aTpyaHEHUSMU
BbIMOJIHSAET NpakTu4eckmne paboTbl.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

OemungyeHko, B. . dusuka : yyebHuk / B. N. OemngyeHko, WU.
B. JemMmunpyeHko. — 6-e usg., nepepab. n gon. — Mockea :
NH®PA-M, 2023. — 581 c. + [on. maTepunanbl [SNeKTPOHHbIN
pecypc]. — (Bbicwiee obpa3oBaHue: bakanaspuaT). - ISBN
978-5-16-010079-1. - TeKCT : 3N1€KTPOHHbIN. - URL:
https://znanium.com/catalog/product/1913243

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

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

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

KpaB4eHko, H.l0. ®dunsuka : y4ebHuk n npaktnkym / H.FO.
KpaB4eHko. - MockBa : OpanT, 2023. - 300 c. - (Bbiclwee
obpasoBaHue). - 36C HOpanT. - URL:
https://urait.ru/bcode/511701

https://urait.ru/bcode/511701

XaBpyHsK, B. I'. Kypc dm3sunku : y4ebHoe nocobue / B.T.
XaBpyHsaK. — Mocksa : UH®PA-M, 2021. — 400 c. — (Bbiciee
obpasoBaHue: bakanaspuaTt). — DOI 10.12737/762. - ISBN
978-5-16-006395-9. - TeKCT : 3N1eKTPOHHbLIN. - URL:
https://znanium.com/catalog/product/1149108

https://znanium.com/catalog/product/1149108

8.2. lononHuTesIbHaA nurtepaTtypa

Ha3sBaHue

CcblniKa

Hwnkepos, B. A. ®u3unka onsa sBy3os. MexaHuka n
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

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

Ky3Heuos, C. . ®u3uka. BonHosas onTuka. KBaHToBas
npupoAa n3ny4yeHns. d1eMeHTbl aTOMHON 1N SAePHON PU3NKK
: yyebHoe nocobue / C.U. Ky3sHeuos, A.M. Jinpep. — 3-e usg.,
nepepab. n gon. — MockBa : By3oBckuin y4ebHuk : UHOPA-M,
2024. — 212 c. - ISBN 978-5-9558-0350-0. - TekcT :
3/1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2120774

https://znanium.ru/catalog/document?id=436939

OemunpyeHko, B. V. ®usuka : y4ebHuk / B. . DemungyeHko, U.
B. JemnayeHko. — 6-e uspg., nepepab. n gon. — Mockea :
NH®PA-M, 2023. — 581 c. + [on. maTepunanbl [DNeKTPOHHbIN
pecypc]. — (Bbicluee obpa3zoBaHue: bakanaspuarT). - ISBN
978-5-16-010079-1. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1913243

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

Hukepos, B. A. ®usnka. CoBpeMeHHbI 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

Maenos, C. B. O6bwasn dpunsunka: cbopHmk 3agay : yyebHoe
nocobue / C.B. MaBnos, J1.A. CkuneTtposa ; nog pen. C.B.
MaBnoBa. — MockBsa : UH®PA-M, 2023. — 319 c. — (Bbicuee
obpa3oBaHue: bakanaspuaT). — DOI
10.12737/textbook_5ad4b0fd3ee963.26468696. - ISBN
978-5-16-013262-4. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2126629

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

Ain3zeHuoH, A. E. dnsuka : y4ebHNK 1 NPakKTUKYM Ans By30B /
A. E. An3eHUOH. — MockBa : UspaTenbcTBo OpanT, 2025, —
380 c. — (Bbiciee obpa3oBaHue). — ISBN
978-5-534-18086-2. — TeKCT : 3N1eKTPOHHbIN //
Obpa3oBaTenbHasa nnaTdopma HOpanT [canT]. — URL:
https://urait.ru/bcode/560131

https://urait.ru/bcode/560131
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8.3. N"HchopMaLMOHHO-TEJIEKOMMYHUKaLUOHHbIE pecypchl ceTn «MIHTepHeT»

- eLIBRARY.RU. : Hay4Has anekTpoHHasa bubamorteka : cant. - Mockea, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum gocTtyna: Ana 3aperncTpup. nonb3oBatesien. - TeKCT:
9NeKTPOHHbIN. NMnaTopma eLIBRARY.RU 6bina co3gaHa B 1999 roay no nHuumatnee POCCMNCKOro
hoHOa hyHAaMeHTasbHbIX UCCefoBaHNN AN obecrnevyeHns POCCUNCKUM YHEHBIM 3/IEKTPOHHOIO
JO0CTyna K BeAyLUUM MHOCTPaHHbLIM Hay4YHbIM n3gaHuam. C 2005 roga eLIBRARY.RU Havana paboTy C
PYCCKOA3bIYHbIMU MyBAMKaLNAMN N HbiHE ABASETCSA BeAyLlen SINEeKTPOHHON BubanoTekom Hay4yHoM
nepuoanKm Ha pycCckom s3bike B Mupe. https://elibrary.ru/defaultx.asp - Obpa3oBaTenbHbIN NopTan
Ore0yY BO «MI'TY»[2neKTpOHHbIN pecypcl: Pexxum gocTtyna: https://mkgtu.ru/ - OcdmnumaneHbin canT
MpaBuTenbcTBa Poccumnckom ®epepaunin. [INeKTPOHHLIN pecypc]: Pexxum gocTtyna:
http://www.government.ru - 2/1eKTPOHHbI KaTanor 6ubnnoTekn - Pexxum goctyna:
//http://lib.mkgtu.ru:8004/catalog/fol2; - EanHoe oKHO mocTyna K obpa3oBaTesibHbIM 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 180 Yacos, U3 HMX 102 ayanTopHbIX Yaca, 41.75 vaca anga CPC. AyauTopHble Yacbkl MoApasaensainTca Ha nekuum (514aca), npakTmnyeckme
paboTbl (344aca) n nabopaTtopHble paboTbl (174aca). Ha 3ao4Hon hopme 0ByHEeHUSA U3YHEHUIO ONCLUUMANHBI COFrNacHo y4ebHOMY niaHy oTBOAMTCA
180 4acoB, U3 HUX16 ayanTOopHbIX YacoB 1 151 4acos gns CPC. AyanTtopHble Yacbl Nogpa3nensitoTcs Ha nekuun (8 yacoB), npakTuyeckne paboThl 6
YacoB) 1 nabopaTopHble paboThl (2 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.
CopepxaHne npakTUYeCKux 3aHATUA ukcupyetca B PM B paspene 5.4. HacTosAwewm nporpamMmbl. BakHom cocTaBnswowen nobon 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 pukcnpyeTca B Pl B pa3gene 5.5. HacTosLWeNn NporpamMmmel

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

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

2.0¢puncHbin nakeT WPSOffice (CBobogHo pacnpocTpaHsemoe M10)

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

4. BnpTyanbHasa nabopaTopus NOCTynaTeNIbHOro 1 BpallaTenbHOro AsmxeHus (JinueHsnoHHbin gorospNel22 o130
HOA6pA2022 cBMAETENBLCTBO O perncTpaunmn B kavectse UM OFPHUM Ne316695200067189)

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

6.BupTyanbHas nabopaTtopusa mexaHn4yeckux konebaHmn n BonH (JInueHsnoHHbIn gorospNel22 o130 HOAbPA2022
CBUAETEeNbCTBO 0 pernctpaumm B kavectse WM OMPHUM N.316695200067189)

7.BupTyanbHas nabopaTtopua TepMOANHAMUKU N MOSIEKYSIPHON hn3nkn (JlInueH3noHHbIn gorospNe122 o130
HO516p512022,)

8.0nepaunoHHas cuctema «Windows», gorosop 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 (CBoboaHO
pacnpocTpaHsaemoe M0).

10.2. NMNepeyeHb HeOOXOAUMBIX UH(DOPMALMOHHbIX CMPABOYHbIX CUCTEM:

Kaxxgbin obyvatowminca B Te4eHmne Bcero nepnopa obyvyeHna obecnedyeH nHOANBMAYaAbHbIM
HeorpaHU4YeHHbIM OOCTYMOM K 3/1IeKTPOHHO-6UBIMOTEYHBIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4yHo-n3paTenbCKUm LeHTp
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (nata obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ong
3aperncTpup. nosib3oBaTesnien. - TeKCT: 3N1eKTPOHHbIN. PoHA SBC hopMmumpyeTCs C y4eTOM BCEX N3MEHEHUI
obpa3oBaTesibHbIX CTaHAAPTOB M BKJOYaeT y4yebHukn, y4ebHble nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunn, sHUUKIoONeann, CJI0Bapu U CMpaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMaTBHbIE AOKYMEHThI, CneLunasbHble
nepnoanyeckme n3gaHus n n3gaHus, Bolnyckaemble nsgatenbcTsamm By308B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi Konnekuus : 3N1eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLEeCTBO C OrpaHNUYeHHOoM
OTBETCTBEHHOCTbIO KoMmnaHusa 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxnm
[oCTyna: Ans 3aperncTpup. nosb3oBaTesneln. - TeKCT 3NEeKTPOHHbIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PeCypCcoM A5 BbICLUMX U CPefHUX CheumnanbHbiX y4ebHbIX 3aBefeHnn, Hay4yHo-uccaenoBaTelbCKnx
WHCTUTYTOB, Ny6nnYHbIX BubnnoTek, npuobpeTaomx KOpnopaTUBHLIN LOCTYN ANS CBOMX 0OyYaloLmxcs, npenonaBaTenen
n T.4. 9BC BKJOYaET y4ebHYI0 N Hay4YHYI0 MTepaTypy NO HanpaBJJieHNSM NOATOTOBKU BbICLLEr0 U CPeHEro
npogeccnoHasbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

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

HasBaHue

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHPOPMaLMOHHAa cucTema : CanT /
MunHNCTEepCcTBO KybTypbl Poccnnckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTenen. - TeKCT: 31eKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTseHHon 6ubnunotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3n1eKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCA BeAYLMMN POCCUMANCKMMUN BubnnoTekamm npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
Pepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuinckon degepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM N XpPaHALWMMCA B (DOHAAX POCCUACKNX BMBINOTEK N34aHNSAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa npoekT H3b Bkao4aeT
6onee 1.660.000 371eKTPOHHbIX KHUI, 6osiee 33.000.000 3anucen kaTanoros. https://H36.pd/

CYBERLENINKA : Hay4Has anekTpoHHas bubnnoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru/ - Pexxum
[oCTyna: ANs 3aperucTpup. nosb3oBaTenien. - TeKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3T0 Hay4yHasa a1IeKTPOHHas
6nbnnoTeka, MOCTPOEHHAs Ha NapaaurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMU 3aavYaMun KOTOPOW SIBNSIETCS
nonynspm3aums Haykm n Hay4YHom AeATesIbHOCTU, 06LLeCTBEHHbIN KOHTPOJIb Ka4yecTBa Hay4dHbIX Nybankauumii, passmtue
MEXANCUMMNIMHAPHBIX NCCIeA0BaHNA, COBPEMEHHOI0 NHCTUTYTa Hay4YHON peLeH3umn, NOBbILEHNE LUTUPYEMOCTH
POCCUIMNCKON HayKn N MOCTPOEHME NHPPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/
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Ha3BaHue

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnunoTeka : canT. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp - Pexunm
0OCTyna: ANs 3aperncTpup. Noab3oBaTesien. - TeKCT: 3NeKTPOHHLIN. MNMnaTdopma eLIBRARY.RU 6bina co3pgaHa B 1999 rogy
no nHuMumaTmee Poccuickoro poHaa dyHAaMeHTaNbHbIX UCCef0oBaHMM Ana obecnevyeHns poCCUNCKUM YyHEeHbIM
3JIEKTPOHHOr0 A0CTYyNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALNAMMN 1 HbiHE ABNSETCA BeAyLLel 3N1eKTPOHHON 6MbanoTekon Hay4HOM NepnoanKn Ha pycCKom
A3blke B Mupe. https://elibrary.ru/defaultx.asp

dnekTpoHHasa bubnmoTteka: 6ubnnoTeka auccepTaumin : canT / Poccuiickas rocynapcTeeHHas bubnnoreka. - Mocksa : PI'b,
2003. - URL: http://diss.rsl.ru/?lang=ru. - Pe)xxum focTtyna: ona 3aperncTpump. nosib3oBatenen. - TeKCT: 3IeKTPOHHbIN. B
COOTBETCTBUN C NPUKa30M reHepasibHoro anpektopa PI'b Ne 55 o1 02.03.2012 r. nonb3oBaTenssM BUpTyasibHbIX YNTasIbHbIX
3a510B pa3pelleH 3AKA3 Ha neYaTb MOJIHbIX TEKCTOB Aucceptauunii ns 36 Prb. MNpu nepsom obpalleHnn k pecypcam 3b[
PI'6 Heo6X04MMO MPONTU PErncTpaLmio B BUPTYaibHOM YiTanbHOM 3ane PI6.POCCUNCKAA HALMOHAJIbHASA BUBJINOTEKA
(PHB) : canT / Poccuinckas HaumMoHanbHas bubnunoTteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum goctyna: ans
3aperncTpup. nosib3oBaTesien. - TeKCT: 3/IEKTPOHHbIN. '... 04Ha N3 KPyNHenwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®egepaumm - CAY>XUT POCCUACKON KybType U HayKe, XpaHUT HauMOHallbHY10 NaMaTb, cnocobcTeyeT
MpOCBELLLEeHMI0 HacensaLwmx POCCUI0 HAPOAOB 1 PaCNPOCTPaHEHMIO naen rymaHusma. ... B dongax bubnunotekn xpaHmnrcs
6onee 38,6 MJIH 3K3. NPON3BEAEHMNI NEYATN U NHbIX UHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJIE U HAa 3JIEKTPOHHbIX
HOCUTeNAX, LOCTYMHbIX LUMPOKOMY Kpyry rnosb3oBaTtenen. ExxerogHo PHB nocewaeT okono 850 ThiC. YnTaTenemn, KOTopbiM
BblJAETCA A0 5 MAH n3gaHui, K ee 31eKTPOHHbIM pecypcaM obpallatoTca 3a rog cebiwe 10 MAH yaaneHHbIX
nonb3oBaTesnen. ... CoxpaHsas KyNbTYPHYIO N LICTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHBIM TPaANLMAM,
3a/10KeHHbIM eLle B MimnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHa — coBpeMeHHoe MHOopMaLoHHoe
yypexkaeHune, ocHalleHHoe HoBenwmnmM obopynoBaHNEM 1 CBOEBPEMEHHO OTBeYaloLLlee Ha HacCyLLHble BbI30Bbl BpeMeHu.'
(umtaTta ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) http://diss.rsl.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».

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

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

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

1.MporpammHoe obecnevyeHne
BUPTYyanbHon nabopaTtopun obLuein
PU3NKN. JIMLEH3NOHHbBIN JOroBOP
Nel22 o1 30.11.22, cBMAETENLCTBO O
pernctpaunu B Kadectse UM OFPHUM
Ne316695200067189 2.0nepauunoHHas
cuctema «Windows», norosop
0376100002715000045-0018439-01 oT
19.06.2015; Microsoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095;0hnCHbIN
nakeT WPSOffice (CsoboaHo
pacnpocTpaHsemoe M0).

JlabopaTopuns ONTUKU U KBaHTOBOW
hun3nkn(1-223) 385000, Pecnybnuka
Apbires r. Mankon, yn. lNepsomarickas,
nom Ne 191, 3naHune y4yebHoro kopnyca

YyebHas mebesib Ha 24 Nocafo4HbIX
MeCT, A0CKa, MyibTUMeANNHOoe
obopynoBaHuMe (KOMMbOTEP, MPOEKTOP,
3KpaH), HarnagHble nocobus,
cnpaBoYHasa nuTepaTypa, Tabanubl.
KomnnekT obopynoBaHus ons
npoBeAeHnNs 3KCNepuMeHTOB Mo
pa3peny «OnNTuKa 1 KBaHTOBas
dursnka».

1.MporpammHoe obecnevyeHne
BUpTYyanbHoM nabopaTtopum obLuen
hn3nKN. JINLEH3NOHHBIN 4OroBOP
Nel22 o1 30.11.22, cBUAETENBCTBO O
perncTpauun B Kavyectse UM OFPHUM
Ne316695200067189 2.0nepauvoHHas
cuctema «Windows», norosop
0376100002715000045-0018439-01 o1
19.06.2015; Microsoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095;0hnCHbIN
nakeT WPSOffice (CBoboaHo
pacnpocTpaHsemoe M10).

MynbTumMeguinHaa nabopaTtopus
NHHOBALIMOHHbIX TexHonorum (1-228(a))
385000, Pecnybnnka Agbiresr.

KoMMblOTEpHbIN KNacc Ha 8
rMnocago4HbiX MECT, OCHaLLLEHHbI
KoMnbtoTepamm Pentium c BbIXOA0OM B

1.MNporpamMmmHoe obecneyeHne
BUpTYyanbHoM nabopaTtopum obLuen
hn3nKN. JINLEH3NOHHbLIN 4OroBOpP
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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

Mawnkon, yn. Nepsomanckas, aom Ne
191, 3paHue yyebHoro Kopnyca

WHTepHeT HarnsaHble nocobus,
crpaBoYHas nuTepaTypa

Ne122 o1 30.11.22, cBUAETENBbCTBO O
perncTpauun B Kadyectse UM OFPHUM
Ne316695200067189 2.0nepaumnoHHas
cuctema «Windows», norosop
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 (CBoboaHo
pacnpocTpaHsiemoe M10).

YuTanbHbih 3an 385000, Pecnybnunka
Apbires, r. Mankon, yn. Nepsomanckas,
nom Ne 191, 3naHune y4yebHoro kopnyca

MocafoyHbIX MECT AJ1s noJib3oBaTesnen
6ubnmnotekn - 100, B ToM 4ucne 32
aBTOMATU3MPOBAHHLIX paboynx mecT
nona nonb3oBatenen (APM - yntaTens) C
MOAKJ/IIOYEHNEM K UHTEPHETY.

1.MporpaMmmHoe obecrnevyeHne
BUpPTyanbHon nabopatopuu obuuen
hn3nKN. JINLEH3NOHHBLIN 4OroBOpP
Ne122 o1 30.11.22, cBUOETenbCTBO O
pernctpaunu B Kadectse UM OFPHUM
Ne316695200067189 2.0nepauunoHHas
cuctema «Windows», norosop
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 (CBoboaHo
pacnpocTpaHsemoe 10).
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