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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumansHocTM) 36.03.02 300TEXHUA

CocTaBuTesnib pabouyer nporpamMMmsi:

Crapwwnn npenogaBaTesb, MoanncaHo npocton 30 Xusanse Mapuam lNassioBHa
20.06.2024
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:
MaTeMaTuKN, PU3NKM N CUCTEMHOIO aHaIn3a

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

20.06.2024 MoanncaHo npocton 3 OémunHa TaTbsAHa NBaHOBHa
20.06.2024
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaB/eHUIO NOATOTOBKN
(cneunanbHOCTN)
24.07.2024 MoanucaHo npocton 3l MamcupoB Hypbun Nnbsacosuy
24.07.2024
(moannce) (®.1.0.)
CornacoBsaHo:
HBE MI'TY
(Ha3BaHue FIOLlpaBJleﬂeHl/Iﬂ)
24.07.2024 MoanncaHo npocTton 30 N. b. bepbepbsaH
24.07.2024
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

OvcumnamHa «®u3mka» SABJASETCSA OOHOW U3 OCHOBHbLIX (PYHAAMEHTasNbHbIX YY4ebHbIX ANCUWOANH.
OHa obecne4yMBaeT MOArOTOBKY K YCMELHOMY OCBOEHWID AUCLUMIMH eCTeCTBEHHOHAYYHOro U
NpoteccnoHa bHOro LMWKJIOB, COCTaBJISET OCHOBY TEOPETUYECKOW MoAroToBKM 6akaslaBpoB,
obecneyrBatoLLy0 BO3MOXXHOCTb UCMOJIb30BaHUS (PU3NYECKNX MPUHLMMNOB B KOHKPETHbIX 06nacTax
TeXHUKN.

Lienamu ocBoeHUst y4ebHOM ANCUUMANHBLI «DU3NKa» SABAAIOTCS:

Cco3aHMe OCHOB HeobxoAMMOoW TeopeTUYecKoW MNOoAroTOBKM MO (U3nKe, MO3BONAIOLWMX B
NanbHelleM pellaTb KOHKPETHble WHXEHEpPHble 3adauun, a Takxe rnpuobpeTeHne HaBbIKOB
NCMNOJIb30BaHMWSA Pa3IMYHbIX METOANK (PU3NYECKUX N3MEPEHMUI N METOLOB (DU3NYECKOro aHaam3a K
peLeHN0 KOHKPETHbIX TEXHUYECKUX nNpobriem.

[ONa 0OoCTUXKEeHUSA OaHHOW Lenun Obiin MocTaBNeHbl 3aaa4yM:

OCBOEHMEe 3HaHUI 0 (PyHAAMEHTaJIbHbIX (MU3NYECKMX 3aKOHAX M MPUHLMUMAX, JieXalux B
OCHOBE COBPEMEHHON (U3NYECKON KapTWUHbI MUpa; Haubosiee BaXKHbIX OTKPbLITMSAX B 06sacTu
pU3UKKN, OKa3aBLINX onpefensiollee BAUSHME Ha Pa3BUTUE TEXHUKU U TEXHOJIOrUWU;, MeTonax
Hay4HOro No3HaHWsS NPUPOAbI;

- OBJlajeHNe YMEeHUsIMU NMPoBOANTbL HabnoAeHUs, NNaHMPOBATb U BbIMOJAHATL 3KCMNEPUMEHTHI,
BbIABUraTb TUMOTE3bl M CTPOUTbH MOAENN, MPUMEHSTb MOJIyYEHHbIE 3HAHWUSA MO (uU3nKe AONs
06bsicHeHNs  pa3HOODOpasHbIX (PU3MYECKUX SIBAEHUA U CBOWCTB BELECTB; MNPaKTUYECKM
NCMONb30BaTb (YU3NYECKME 3HAHWS; OLLEHNBATb AOCTOBEPHOCTb €CTECTBEHHOHAYYHON UH(OPMaLMK;

- pa3BUTME MO3HaBaTeJNIbHbIX MWHTEPECOB, MHTENNIeKTYyallbHbIX U TBOPYECKUX CrocobHocTel B
npouecce npnobpeTeHns 3HAHUIN N YMEHMWI Mo (PU3MKEe C MCNONIb30BAHNEM Pa3/INYHbIX NCTOYHNKOB
NHMOPMaLMN N COBPEMEHHbIX MH(OPMALIMOHHbBIX TEXHOOMUA;

BOCMUTaHNEe ybexxaeHHOCTM B BO3MOXXHOCTM MO3HAHUS 3aKOHOB MPUPOAbl, UCMOJIb30BaHUSA
OOCTMXEeHUn Gusnkn Ha 6naro pas3BUTUS 4YenoBeYeCcKom umBuAM3aumu; HeobxogmmocTu
COTPyAHMYECTBa B MpoOLLeCCe COBMECTHOrO BbIMNOJIHEHUA 3a4ayd, YBa)KUTENIbHOMO OTHOLUEHUA K
MHEHMIO ONMMOHEHTa npun obcyxaeHun npobnem ecTeCTBEHHOHAY4YHOr0 COAEepP)XaHUs; FOTOBHOCTU K
MOpPasibHO-3TUYECKOM OLLEHKE NCMNOJIb30BaHUA HaYYHbIX OCTUXXEHWUIN, YyBCTBa OTBETCTBEHHOCTM 3a
3alWNTy OKpYyXXaloLlen cpenbl;

NCMNoJIb30BaHNEe MNPUOBPETEHHbLIX 3HAHWA W YMEHUN AN pelleHUsl NpakTU4eckux 3aaad
NoBCeAHEBHON »XW3HUK, obecneyeHus 6Ge30MacHOCTU COOBCTBEHHOW >KU3HWU, pPaLWOHaNbLHOIo
NPUPOZIONOJIb30BAaHUA U OXPaHbl OKPY>XKalollen cpefbl, BO3MOXHOCTb MPUMEHEHUS 3HAHWUIN npwu
pelleHnn 3a8a4, BO3HUKAOLWNX B nocaeaytouen npodecCnoHaibHON AesTeNbHOCTH.
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https://pandia.ru/text/category/uchebnie_distciplini/

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

OucunnnmnHa BXoouT B nepeyvYeHb KypCoB 6a303y+0 H4aCTb OANCUWMNANH NOArOoTOBKU 6aKanaBpa no
HarnpaBJIEHUNIO 300TEXHNA.

Kypc «®usmka» gBASETCA COCTaBHOM 4YacTbio QyHOaMeHTasIbHON (U3NKOo-MaTeMaTU4eCKOomn
MoAroToBKKW, Heobxoammon nans ycnewHon paboTbl MHXeHepa nwboro npodunsa. UsydeHue
OncunnInHbl 6a3nMpyeTcs Ha 3HaHUSAX, NOJIYHYEHHbIX MPU OCBOEHUN PU3NKUN B CpeAHEN LIKOJIE.

OvcunnnmHa «®Pu3mkKa» UMeeT JNIorn4eckme u cofepxaTelbHO-MeTOANYeCKue CBSA3UN C
TakKUMN OUCUUMNJIMHAMKM KaK MaTeMaTuKa, MHGOopMaTUKa, XUMUSA, SKOJIOTUA U SBNAETCA MepBOW
CTyneHbo U3yd4eHnsa HEKOTOPbIX o6u_|,er|poq3eccv|0Haanb|x ONCUUNNNINH. TeopeTn4eCkada MexaHukKa,
TexHM4Yyeckas MexaHWKa, MexaHWKa rpyHToB, BogocHabxeHme u BOLOOTBELEHME C OCHOBaMWU
rmapaBaMKKn, CTPOUTEsSIbHAsA MExXaHWKa, COMPOTUBJIEHME MaTepuanoB, 4TO HOaeT BO3MOXXHOCTb
paclUMPEeHNs  MOJIyYEHHbIX 3HAHWW, YMEHUMW W HaBblIKOB A/ yCNewHOon npodecCnoHalIbHON
0eATenbHOCTN N (Mnn) Npoao/KeHUs npodeccrnoHasbHOro obpasoBaHns B MarucTpaType.
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https://pandia.ru/text/category/srednie_shkoli/

3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe

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

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

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

ocyullecTBndeT AeKOMMNO3NLNIO 3aa4qyn

YK-1.2 HaxoanT n KpUTNYeCckn aHannsnpyeTt nHpopmaLluio,

HeoﬁXO,D.VIMyIO ANna peweHna rMoCTaBJIEHHOM 3afa4u

YK-1.3 PaccMmaTpuBaeT BO3MOXHbIE BapuaHThbl PeLLleHns 3aga4n,

oLleHunBasa X JOCTOUHCTBA U HEAOCTATKU

YK-1.4 [pamMOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT

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

YK-1.5 OnpepenseT n oueHMBaeT NOC/IeACTBUSA BO3MOXHbIX

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

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

DopMmbl Buabl 3aHATUN UToro 3.e.
KOHTpoOns Yyacos
(konuyecTBo)
K 3a Jlek JNab Mp cPn KPAT (KoHTpoO cP
nb
Kypcl [Cem.1 1 34 17 0.25 20.75 72 2
Kypcl [Cem.2 17 17 17 0.35 35.65 21 108 3
O6bem ancunnanHbl 1 Buabl y4ebHom paboTbl Mo 3a04HoN hopme obyUeHus.
DopMbl KOHTPONA Buabl 3aHATUNA UToro 3.e.
(konuyecTBO) Yyacos
3K 3a KoHTp Jlek Jla6 Mp KPAT |(KoHTpoO cpP
nb
Kypcl [Cem.1 1 1 4 4 4 0.25 3.75 56 72 5
Kypcl [Cem.?2 2 2 2 0.35 8.65 93 108 5
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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),
NPOMe>XyTO4YHON
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
1 Posib ®u3ukn B Hayke. 1.®dnsn4eckmne oCHOBbI 1-2 4 2 2 Becepa. PewweHue 3agau.
MeXxaHWKN. TeMa: KNHeMaTuKa MaTepnasibHOM TOYKK.
2.®dun3nYveckme oCHOBblI MexaHUKK TeMa: AMHaMuKa 3-4 4 2 2 PelweHuve 3agay
MaTepuasibHON TOYKMN, 3aKOHbl COXPaHEHNS
MexXaHUKW.
3.Pun3n4eckme 0CHOBblI MeXaHUKUW. TeMa: MexaHuKa 5-6 4 2 2 TecTunpoBaHue. PelwleHune
TBEepAoro Tena. 3ajau.
4.®ur3nYecKme 0CHOBbI MEXaHUKN. TeMa: 3/IeMeHTbl 7 2 2 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 4 2 2 TecTunpoBaHue. PewleHune
OCHOBHble MpeACcTaB/IeHNA MOJIEKYIAPHO- 3ajau.
KWHETNYEeCKON Teopuu.
7.MonekynspHas u3MkKa n TepMoanHamMumKa. Tema: 10-11 4 2 2 PeweHuve 3agay
OCHOBbl TEPMOANHAMUKW.
8.MonekynsapHas u3mka n TepMmognHammka. Tema: 12-13 1 2 PeweHune 3agay
peasibHble ra3sbl, XUAKOCTW 1 TBEpAble Tena.
9.9neKTpny4ecTBO. TeMa: 3leKkTpocTaTurKa. 14-15 4 2 2 KoHTposnbHasa paboTa.
PeweHune 3apay.
10.9neKTpn4ecTBO. TeMa: NOCTOAHHbIN 16 4 1 2,75 TecTnpoBaHue. PelwleHune
3/IEKTPUYHECKUN TOK. 3ajau.
MpomMexxyTo4yHasa aTTecTayms 17 0,25
2 11.MarHeTunsMm. Tema: MarHuTHoe noJse. 1-2 2 2 2 PelwleHuve 3aga4
12.MarHeTu3Mm. Tema: 3/IeKTPOMarHUTHas MHAYKLMNS.. 3-4 2 2 P KoHTposnbHasa paboTa.
PeweHune 3apay.
13.KonebaHus n BoMHbI. TeMa: MexaHU4Yeckune 5-6 2 2 2 TecTupoBaHue. PelwleHune
konebaHus. 3aja.
14.KonebaHunsa v BOSIHbI. TeMa: 3/IeKTPOMarHUTHbIE 7 2 2 2 KoHTponbHas paboTa.
KonebaHus. PeweHune 3apay.
15.KonebaHns n BosiHbI. TeMa: ynpyrme BOJIHbI. 8 2 2 2 PelwweHve 3aga4
16.0nTukKa. Tema: afleMeHTbl reoMeTpn4ecKomn 9 2 2 2 TecTupoBaHue. PewleHune
ONTUKN 3ajau.
17.0nTuka. Tema: nHTepdepeHuns ceeTa, 10-11 2 2 P KoHTposnbHasa paboTa.

aundpakumns ceeTta, nosaspusaumsa ceeTa.

PelwleHwne 3agau.
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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
18.KBaHTOBas m3mka. Tema: KBaHTOBas nNpupoaa 12-13 1 1 1 2 PeweHune 3agay
n3nyyeHus.
19.KBaHTOBas hm3nkKa. Tema: 3/;leMeHTbl KBaHTOBOWN 14-15 1 1 1 2 TecTnpoBaHue. PewieHue
(PU3NKN aTOMOB, MOJIEKYJT N TBEPAbIX Te. 3ajau.
20.AToMHana n agepHasa dpusnka. Tema: pusnka 16 1 1 1 3 PelweHue 3agay
aTOMHOro fgpa.

MpomMexxyTo4yHasa aTTecTayums. 17 0,35 35,65
NTOrro: 51 17 34 0.25 0.35 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.®un3mnyeckme 0CHOBbl MEXAHNKU. TeMa: KUHEeMAaTUKa MaTepuasibHON TOYKUN 2 2 2 20
2.MonekynsipHas pu3vkKa U TepMoanNHaMUKa. 1 2 20
3.21eKTpnYecTBo. 1 2 16
MpomMexxyTo4yHaa aTTecTaumsa 3a4eT B YCTHOW hopme 0,25 3,75
2 4.MarHeTunsm. 2 2 1 22
5.KonebaHus 1 BOJIHBI. 1 22
6.0nTuka. KeaHTOBas npupoga usayvyeHus. 22
7.29neMeHTbl PU3NKN aTOMHOI 0 ipa N 3J1eMeHTapHbIX YacTULL. 27
MpoMeXxyTo4yHasa aTTecTaums K3aMeH B YCTHOM hopMe. 0,35 8,65
UTOro: 6 6 6 0.6 12.4 149
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5.4. Copep>XaHue pa3gesnioB gucumnauHbl (Moayna) «®usuka», obpasoBaTesibHble TEXHOJNIOTUU

JIEKLIMOHHBIN KypC

CemMm

HauMmeHoOBaHue TeMbl
OAUCLUNJUHDI

TpynoeMKocTb (4achbl)

o®0

390

030

Copep>xaHue

dopmMupyembie
KOMNeTeHUuUun

Pe3ynbTaTbl OCBOEHMUSA
(3HaTb, YMeTb, BJlafeThb)

OG6pasoBaTesibHble
TEeXHOJIOTuMn

2

3

4

5

6

7

8

9

Pu3nKa B COBPEMEHHOM
Mupe. 1.dunsunyeckume
OCHOBbI MeXaHuKn. Tema:
KWHeMaTnkKa maTepuasibHON
TOYKWN.

4

OTHOCUTENIbHOCTb
ABvxKeHns. CucTemsl
oTcyeTa. KoopanHaTHasa u
BeKTopHasa opMbl
OnncaHna ABMKeHMNA
MaTepnasibHOM TOYKMU.
[MepemelleHne, CKOpoOCThb,
yCKOpeHue.
TaHreHumansHoe 1
HOpPMasibHOE YCKOpPEeHUs.
KnHemaTunKa OBVMXEHWSA Mo
KPWUBOJIMHENHOWN
TpaekTopun. IBnxKeHne rno
OKPY>XXHOCTW. Yrnosas
CKOPOCTb U yrioBoe
yCKOpEeHMe N Ux CBA3b C
JINHENHbIMK
XapakTepucTukamm
OBVKEHNS.

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

3HaTb: YMeTb: Bnagets:

, Nekuuns-6ecena

2.dun3mn4eckme oCHoOBbI
MexaHuKKn Tema: AnHaMumKa
MaTepuasbHON TOYKMU,
3aKOHbl COXpaHeHus
MeXaHUKWN.

3aKOoHbl HbloToHa. MNMoHATHe
3aMKHYTOW CUCTEMBI.
Nmnynbc maTepranbHon
TOYKUN, CUCTEMBI
MaTepuaibHbIX TOYEK.
3aKOH COXpaHeHusa u
N3MeHEeHNsA UMNynbCa.
LleHTp Macc cucTtemsl
MaTepuaibHbIX TOYEK U
3aKOH ero OBUXXeHus.
PaboTa n sHeprusg. 3akoH
COXPaHEeHUs N N3MEHEHUNS
SHEPrun B MexaHuke.

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

3HaTb: YMeTb: Bnapets:

, Nekumns-becena

3.Pun3mn4eckmne OCHOBbI
MexaHuKun. Tema: MexaHuka
TBEPAOro Tena.

MexaHuvKa TBepAoro tena.
MomeHT nHepumnn, Teopema
LLITeHepa. MOMeHT cuibl.
KuHeTunyeckas aHeprus
BpalleHus. YpaBHeHue
OVHaMUKW BpallaTeIbHOro
OBVXXeHNa TBepaoro Tena.
MoMeHT uMnyJibca N 3aKoH
ero coxpaHeHwus.

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

3HaTb: YMeTb: Bnapets:

, Nlekuuns-becena
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
4.Ddun3nyeckme oCHOBbI 4 TAroTeHne. 2n1eMeHThl YK-1.1; YK-1.2; YK-1.3; 3HaTb: YMeTb: Bnapets: , Cnanp-nekuus
MexaHUKW. Tema: 3/1IeMeHThI Teopun Nons. dnemMeHThbI YK-1.4; YK-1.5;
MeXaHWUKN XNOKOCTEN. MEXaHUKN XNOKOCTH
[aBneHne B XNAKOCTU U
rase. YpasHeHue
Hepa3pbIBHOCTW.
YpaBHeHne bepHynnu.
BA3kocTb
5.®un3snyeckmne oCHOBbI 2 MpuHunn YK-1.1; YK-1.2; YK-1.4; 3HaTb: YMeTb: BnageTs: , Nlekumns-becepa
MexaHuKu. Tema: OTHOCUTE/IbHOCTM. YK-1.3; YK-1.5;
SNeMeHTbl crneumnanbHomn MpeobpasoBaHua MNanunes
Teopun OTHOCUTESNIbHOCTMU. MocTtynaTtbl CTO.
Mpeobpa3soBaHus JlopeHua
OCHOBHOW 3aKOH
pPensATUBUCTCKOWN
OVHaMUKN
6.MonekynapHas usmka n |2 1 NpeanbHbIN Fas Kak YK-1.1; YK-1.2; YK-1.3; 3HaTb: YMeTb: Bnapets: , Jlekuns-becepa
TepMognHamuka. Tema: MoaenbHas YK-1.4; YK-1.5;
OCHOBHblE MpeacTaB/ieHUs TepMoAnHaMmn4yeckas
MOJIEKYJISAPHO- cuctema. OcHoBHOe
KWHEeTNYeCKon Teopuu. ypaBHeHWe MoJieKyJIpHO-
KWHETMYEeCKON Teopumn
nheanbHOro rasa
YpaBHeHne KnanenpoHa-
MeHpeneesa
7.MonekynspHas pusmka un |4 PacnpepneneHne monekyn YK-1.1; YK-1.2; YK-1.3; 3HaTb: YMeTb: Bnapets: , Jlekuns-becepna

TepMmoaonHaMUKa. Tema:
OCHOBbI TEpPMOANHAMUKN.

naeanbHOro rasa no
CKOpPOCTSAM
(pacnpepenexnne
Makcsenna) n B none
NOTEHUMWasNbHbIX CU
(pacnpepenexnne
bonbumaHa). CpefHan
nnnHa ceoboaHoro
npobera. BHyTpeHHSAs
3Heprusa naeasabHOro rasa.
PaboTa
TepMognHaMn4ecKom
cuctembl. Konmyectso
TennoTsl. TenI0eMKOCTb.
3aKkoH
paBHopacnpeaeneHns
3HEpPrumn rno cTeneHam
cBoboabl Moneky . MepBbin
3aKOH TepMOANHAMUKMN.
PaboTa B n3onpoueccax
ApunabaTnyeckuin npouecc.
YpaBHeHue lMyaccoHa.

YK-1.4; YK-1.5;
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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
8.MonekynspHas usmka n ObpaTuMbie n YK-1.1; YK-1.2; YK-1.3; 3HaTb: YMeTb: BnageTs: , Nlekumns-becena
TepMognHamuka. Tema: HeobpaTMMble NPOLLECCHI. YK-1.4; YK-1.5;

peanbHble Fa3bl, XXNOAKOCTN
n TBepAble TenNa.

Linknnyeckmne npouecchl.
Lvkn KapHo. Ko puumneHTt
MoJsIe3HOro AencTBums
TenaoBbIX MallnH. BTopoi
3aKOH TepMOONHAMUKN.
SHTponuAa n ee
cTaTucTnyeckas
MHTepnpeTaumns.
Bo3pacTaHue sHTpOnuu
rMnpu HepaBHOBECHbIX
npoueccax. MpaHuubl
NMPUMEHNMOCTM BTOPOro
3aKOHa TepMOoANHaMUKW.
lMpepcrtasneHue o
TepMogNHaMMKe OTKPbITbIX
cucteM. TpeTbe Havasno
TepMognHaMukKn. PeanbHble
rasbl, XXUOKOCTU 1 TBEpAble
Tena. ®a3oBble Nepexoabl,
3/1eMEHTbI HEPaBHOBECHOMN
TEePMOONHAMUKN.

9.9nekTpuyecTBo. Tema:
3NeKTpocTaTuKa.

DNeKTPUYECKUin 3apaa.
3akoH KynoHa.
Hanps»keHHOCTb
3/1eKTPUYECcKoro nons.
MprHUUN cynepno3nuunm.
MoTeHuwan. PasHocTb
noTeHuwnasnos. AnsaneKTpuk
B 2JIEKTPMYECKOM rosie.
Ounonb. OunonbHbIN
MOMEHT. BekTop
nonspusaunu.
dneKkTpocTaTnyeckas
TeopeMma laycca.

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

3HaTb: YMeTb: Bnapets:

, Nekuuns-becena

10.9nekTpuyecTso. Tema:
MOCTOAHHbIN
3/1eKTPUYECKNIA TOK.

MpoBOAHUK B
3/IEKTPUYECKOM Mone.
PacnpepeneHue 3apsanos
Ha NPOBOAHUKE.
neKTpuYeckoe nose
BHYTPW 1 BHE NPOBOAHMKA.
dneKkTpocTaTnyeckas
3almTa. dneKTpuyeckas
eMKOCTb. KoHaeHcaTopbl.
DHEeprus 31eKTPUYeCcKoro
nons. MIOTHOCTb 3Hepruu
3/1eKTPOCTaTUYECKOro

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

3HaTb: YMeTb: Bnagets:

, Nlekuus-6becena, Cnana-
nekuuns
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o) 30 | 0390

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3 4 5

6

7

8

9

nons. Cnna v NNOTHOCTb
ToKa. 3akoH Oma ans
yyacTKa uenu n
3aMKHYTOro KOHTypa.
CTOpPOHHME CUJIbI.
SNeKTpoABMXYLLAsA cnna.
3akoH Oma B
anddepeHumnanbHon
dopme.
CBepxnpoBOANMOCTb.
Pa3BeTBJsieHHbIE
3NeKTpuyeckme uenu.
Mpasnna Kupxrodga. PaboTa
N MOLLHOCTb
3NEeKTPUYECKOro Toka.
3aKoH Oyxoyns- JleHua.
MpeBpalleHnsa aHeprum B
SNEKTPUYHECKMX LIEMsX.

MpomexxyToyHas
aTTecTaumns

3HaTb: YMeTb: Bnapets:

11.MarHeTusM. Tema:
MarHuTHoe nose.

MarHmTHoe noJse Toka.
3aKkoHbl bno-Casapa-
Nannaca n Amnepa. Cuna
JNopeHua. BekTop
MarHUTHOWN MHAOYKLWN.
MoTOK BEKTOpPa MarHUTHOWN
VHOYKUNK Yepes
3aMKHYTYIO MOBEPXHOCTb.
Teopema 0 uUMpKynaLun
BEeKTOpa MHAYKLMN
MarHUTHOro nons.
MarHuTHbIe CBOMNCTBA
BewecTBa. MonekynspHbole
TOKW. [lna-, napa- n
deppomMarHeTukun. Bektop
HaMarHM4YeHHOCTU.
MarHunTHas
BOCMPUUMHUBOCTb U
MarHuTHas
NPOHNLLAEMOCTb.
lMpepncraBneHne o AAepHOM
MarHUTHOM pe30HaHce 1
3N1€KTPOHHOM
napamMarHMTHOM
pe3oHaHce.

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

3HaTb: YMeTb: Bnapets:

, Cnanpg-nekuuns

12.MarHeTunsm. Tema:
3JIeKTpOMarHUTHas
WHOYKUNS..

DNeKTpoMarHuTHas
MHAYKUMA. 3akoH Papages.
Mpasuno JleHua.

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

3HaTb: YMeTb: Bnapets:

, Nlekuuns-becena
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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
MHOYKTUBHOCTD.

CamonHaykums. NAoTHOCTb
3HEepPrun MarHUTHOrro Nons.
B3anmMonHaykums.
TpaHchopmaTop.
dapapeeBckasa u
MakcBennosckas
TPaKTOBKU ABJIEHNS
3N1EeKTPOMarHUTHON
MHOYKUnn. Buxpesoe
3NleKTpuyeckoe none. Tok
cMeweHus. Cuctema
ypaBHeHUn Makceenna B
WHTerpanbHoOm n

o depeHumnanbHon
(opMax 3aKOH COXpaHeHuns
3Hepruun ans
3/1IeKTPOMarHNUTHOro nons.
MNoTHOCTb 3HEeprun
3/1€KTPOMAarHUTHOro Nons.
MNOTHOCTb MOTOKa 3Heprumn
3N1E€KTPOMAarHUTHOro Nons.
DNeKTPOMarHUTHbIE BOJIHbI.
BonHoBoe ypaBHeHue.
CKopoCTb
pacnpocTpaHeHus
3/IeKTPOMarHUTHbBIX BOJIH.
MPUHUNN OTHOCUTENBHOCTY
B 3/IEKTPOANHAMUKE.
YcnoBsusa ManocTu Toka
cMeleHuns. Toku dyko.
KBa3ucTtaumnoHapHble
ABNEHNSA B JIMHENHbIX
npoBoAHMKax. MNepexoaHble
NpoLecChl B 3N1eKTPUYECKnX
uensx. FeHepaTop
nepeMeHHOro Toka.
MmnepaHc. Lenn
rnepeMeHHoro Toka.
LBu>XxeHne NpoBOAHMKA B
MarHMUTHOM MoJe .

13.KonebaHus 1 BOSHbI.
Tema: mexaHuyeckumne
konebaHus.

CBoboaHble n
rapMoHunyeckmne konebaHms
NX XapaKTepPUCTUKN.
MexaHun4yeckue
rapMoHuyeckune
konebaHus.
FapMoHUYyecKkui

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

3HaTb: YMeTb: Bnapets:

, Nekumns-becena
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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

ocuunnatop. CBoboaHble
konebaHns B
naeann3npoBaHHOM
KonebaTenbHOM KOHType.
CBobofHble 3aTyxaoLwume
konebaHus. BbIHy>KAeHHble
MexaHun4eckme un
2JIEKTPOMArHUTHbLIE
konebaHus. Pe3oHaHC 1 ero
npnMmeHeHne B
TexHoNnormn4eckom
npouecce.

14.KonebaHus 1 BOJIHbI.
Tema: 3/ieKTpOMarHUTHbIE
konebaHus.

AHrapMoHu4yeckune
konebaHns. HennHenHbIn
ocumnnaTop. dPusmyeckne
CUCTEMbI, coep>xaHue
HENVNHENHOCTb.
MpeobpasoBaHue n
neTeKTnpoBaHme
3NeKTPUYecknx KonebaHui.
ABTokonebaHuns. ObpaTHas
CcBSI3b. PereHepauus.
YcnoBue camoBo36yxxaeHus
konebaHwmin. Ponb
HennHenHocTn. ®a3oBas
MJIOCKOCTb reHepaTopa.
MpepenbHble LUKbI.
[MoHATHE O
penakCcauMoHHbIX
kKonebaHusx.

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

3HaTb: YMeTb: Bnapets:

, Nlekuuns-becena

15.KonebaHus 1 BOSIHbI.
Tema: ynpyruve BOJHbI.

BonHoBow npouecc.
MpoponbHbIE N
rnonepeYHble BOJIHbI.
YpaBHeHune beryuwien
BOJIHbI. [Tony4yeHue
3/IeKTPOMarHUTHbBIX BOJIH.
OnddepeHumnansHoe
ypaBHeHune
3N1€KTPOMArHUTHOWM BOJIHbI.
BekTop YMoBa-lNonHTUHra

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

3HaTb: YMeTb: Bnagets:

, Nlekuus-6becena, Cnana-
nekuuns

16.0nTuka. Tema:
3/1eMEHTbI FreoMeTpuyeckon
OMTUKN

OCHOBHbIE 3aKOHbl ONTUKN.
TOHKWEe NNH3bI, UX
XapaKTEPUCTUKMN.
JHepreTuyeckne Besm4unHel
B poTOMETpPUMN.
NHTepdhepeHUns cBeTa.
MpuHumn MNonreHca.
KorepeHTHOCTb BOJIH.

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

3HaTb: YMeTb: Bnagets:

, Nekuuns-6ecena
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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
Ycnosus

VHTepdepeHLNOHHbIX
MaKCMMYMOB Y MUHUMYMOB.
PacueT
MHTepdhePEHLINOHHON
KapTWHbI OT ABYX
NCTOYHMKOB. MpuHUMN
lNonreHca- ®peHens.
Ondpakuna dpayHrodepa
Ha OMdPaKLNOHHON
peweTke. Andpakuma Ha
NPOCTPaHCTBEHHOM
peweTke. dopmyna
Bynbda- bperos.
MpumeHeHne
ONDPaKLUNOHHON peLueTKun
npy nposeneHnn
CNeKTpasbHOro aHaan3a.
MpumeHeHne
CNeKTpasbHOro aHanmsa B
TEeXHOJI0rn4ecKmni
npoueccax.

17.0nTuka. Tema:
MHTepdepeHLns cBeTa,
ongpakuma ceeTa,
nossipusaumsa ceeTa.

Mopenb cpenbl €
aucnepcuen. NokasaTenb
npenomneHus. HopmanbHasn
N aHOMaJsibHasi AMCnepcun.
pynnoBas CKOPOCTb.
MornolieHne BOJIH.
[MoBeneHne BOJIH Ha
rpaHuue pasgena AByx
cpen. NoHaTHne o
BOJIHOBOAAX.
AHN30TPONMHbIE Cpeabl.
DNEeMEHThI
KPUCTaNI00ONTUKN.
dnekTpoonTnyeckune n
MarHUToonTn4yeckne
SIBNIEHNSA. DNIEMEHThI
HENNHENHON ONTUKN:
camMo)OKyCMpOBKa CBETa,
reHepaumsi rapMoHUKN,
napameTpuyeckune
MpPoLEcChl, BbIHY)XAeHHOe
paccesHue. ObpalieHne
BOJIHOBOI0 (ppOHTa.
MonyyeHne CBEPXKOPOTKUX
CBETOBbIX MMMYJIbCOB.
EcTecTBeHHbI 1

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

3HaTb: YMeTb: Bnagets:

, Nekuuns-6ecena
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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

NONSPU30BaHHbIN CBET.
3akoH Manioca.
Monapusaumsa ceeTa npu
oTpakeHuun n
npesioMAeHNN Ha rpaHuue
OBYX AN3NEKTPUKOB. 3aKOH
BptocTepa. cnonb3osaHue
ABMIEHNSA Noaspmn3aumm npu
aHas/M3e BeLlecTB

18.KBaHTOBas usnka.
Tema: kBaHTOBas Npupoaa
n3nyyeHus.

TennoBoe n3ny4yeHve n ero
XapaKTepuCcTUKN. 3aKoH
Kupxrogoa, CtecaHa-
bonbumaHa, BuHa.
dopmy bl Penesa- [)xuHca n
MnaHka. BonbT-amnepHas
XapakKTepucTuka
poToaphekTa. 3aKOHbI
doToapdekTa. YpaBHeHUE
SnHWTenHa. imnynbc
¢doToHa. JaBneHune ceeTa.
S dekT KomnToHa.

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

3HaTb: YMeTb: Bnapets:

, Nlekuuns-becena

19.KBaHTOBas usnka.
Tema: a1eMeHTbl KBAQHTOBOM
(PU3MKN aTOMOB, MONIEKY 1 U
TBEPAbIX Ten.

JInHen4yaTble cNeKTpbl
aTomoB. [TpaBuIo YacToT
Bopa. MpuHunn
cooTBeTCcTBMA. ONbIT
®paHka 1 lNepua. OnbIT
LLITtenHa n Nepnaxa.
Pe3oHaHChl BO
B3auMOOenCcTBmn
HENTPOHOB C aToOMaMmn
AApaMn 1 MNOHOB C
HYK/IOHaMu.
KopnyckKynspHo- BOJIHOBOM
nyanusm . dopmyna ge
bpownns.
JKCnepuMeHTaNbHOe
noaTBepXxAeHne runoTesbl
ne bponnsa. CooTHoweHne
HeonpegesneHHocTen
lenseHbepra. YpaBHeHME
LLipenunHrepa.
MpoxoxaeHne YacTuLbl
CKBO3b MOTEHUMNaNbHbIN
6apbep. TyHHeNbHbIN
3¢pekT. YacTuua B
chepuyeckun
CUMMETPUYHOM noJe.
BonopogononobHele

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

3HaTb: YMeTb: Bnapets:

, Nlekuuns-becena
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

030

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

aTOMbl. DHepreTuyeckne
YPOBHMU. [NoTeHuMan.
BO3Oy>XKaeHusA n
noHm3aummn. CnekTpsbl
BOA0POAON0A06HbIX
aTOMOB.
lMpocTpaHCTBEHHOE
pacnpegeneHne nNJoTHOCTH
BEPOSATHOCTW ANnA
3/1eKTPOHa 0 aTome
Boaopona. MesoaToMbl.
LLInpuHa ypoBHe.

20.ATOMHasa n agepHas
dusuka. Tema: pursnka
aTOMHOro agpa.

CocTaB aTOMHOro sapa.
OedekT macc. dHeprus
CcBA3M agpa. AaepHole
CWnbl. 3aKOH
pagnoakTUBHOIO pacnaja.
MpoxoxxaeHne 3apsarKeHHbIX
YaCTUL, U raMMa-u3nyyYeHuns
yepes BeLlecTBo. AaepHble
peakunun. dnsnyeckmne
OCHOBbI AAEepHON
JHEpPreTmKu.
SNeMeHTapHble YacTuubl.
Tunbl B3aMOaenCcTBUN
3/IEMEHTapHbIX YacTul,.
Knaccungukaums.

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

3HaTb: YMeTb: Bnapets:

, Nlekuuns-becena

3HaTb: YMeTb: Bnagets:

NTOrO:

51
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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 paBHOMEpHOe npaBHoNepemMeHHoe aBvXxeHne.KpnsoanHenHoe 2 2
KMHEMaTNKa MaTepuasbHON TOYKN. OBVKeHne.BpalaTenbHoe asrxeHue. CBA3bYr10BbIX U KNHEMATUYECKUX BEJNYMH.
2.Pun3n4yeckme 0CHOBbI MexXaHUKN TeMa: 2 1
OVHaMMKa MaTepunanbHON TOYKWN, 3aKOHbI
COXPaHEHUsA MeXaHUKW.
3.®Pu3myecKkme oCHOBblI MexaHNKK. Tema: 2
MexaHVKa TBepAoro Tena.
4.®dun3n4yeckne 0CHOBbI MeXaHUKN. Tema: 2
3/1IeMEHTbl MEXaHUKUN XXNOKOCTEN.
5.®u3un4eckme oCHOBbI MexaHnKK. Tema: 2 1
dnemMeHTbl cneunanbHON Teopumn
OTHOCUTENIbHOCTMU.
6.MonekynapHas usnka n TepMogMHaMUMKa. 1
Tema: OCHOBHbIE MpefCcTaB/IEHNA MOJIeKYJISPHO-
KWHETUYECKOWN Teopun.
7.MonekynapHas 13nkKa N TepMogNHaMMKa. 2 1
Tema: OCHOBbl TEPMOAUHAMUKMN.
8.MonekynsapHasa pnivka n TepMoAnHaMunKa. 1
Tema: peanbHble rasbl, XUAKOCTU 1 TBEpAble
Tesna.
9.291eKTpn4ecTBO. TemMa: 371eKTpoCcTaTmKa. 2
10.9neKTpunyecTBo. TeMa: NOCTOAHHbIN 1 1
3/IeKTPUYECKNIA TOK.
MpomeXxyTo4yHaa aTTecTaums
2 11.MarHeTusM. TemMa: MarHuTHoe roJe. 2
12.MarHeTu3M. Tema: sneKTpoMarHmTHas 2
VHAYKUNS..
13.KonebaHuns n BonHbl. Tema: MexaHn4eckme 2
KosnebaHus.
14.KonebaHunsa 1 BoMHbI. TeMa: 2
3JIeKTPOMarHUTHble KonebaHus.
15.KonebaHusa 1 BosIHbI. TeMa: ynpyrue BoJsiHbl. 2
16.0nTuka. Tema: 3leMeHTbl FreoMeTpMUYeCcKomn 4
ONTUKN
19.KBaHTOBas pm3nka. TemMa: 3/1eMeHTbl 2
KBaHTOBOW (PM3NKN aTOMOB, MONEKY U
TBEPAbIX TeJl.
20.AToMHasa n agepHasa usunka. Tema: pusnka 1
aTOMHOro agpa.
pomMeXyTo4yHasa aTTecTaums.
NTOro: 51 12
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CUMYNSILUOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>kaHue U o6beM B yacax

Y4eOHbIM MIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHbie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Yacax

CemMm Neo paspena aUMCUUNINHDbI HauMmeHoBaHue nabopatopHbix paboT 061bemM B Hacax
0o®0 390 0390
1 2 3 4 5 6
2.Oun3nveckme oCHOBblI MeXaHUKKN TemMa: OnpepneneHne yckopeHus ceoboaHoOro nageHms 2
OANHaMVKa MaTepunasbHON TOYKW, 3aKOHbI
COXPaHEeHNs MeXaHWKN.
6.MonekynspHas punsnka n TepMoaAnHaMUnKa. MNposepka 3akoHa bonna-MapuoTtTa 2
Tema: OCHOBHbIE MpeACcTaB/IEHNA MOJIEKYJIPHO-
KWHETNYEeCKOWN Teopun.
MpomeXyTo4yHasa aTTecTaums
13.KonebaHusa n BosHbI. TeMa: MexaHuyeckne |[1l.MexaHun4eckue konebaHusa. 2.MafgTHUK C NEPEMEHHbLIM g. 4
KosnebaHus.
14.KonebaHusa 1 BosIHbI. Tema: 1.3aKoH 3/1eKTpoMarHuTHoOM nHaykumm ®apanes.2.ismepeHvne NHAYKTUBHOCTU KaTYyLLKWN. 4 2
3/IeKTPOMarHUTHble KonebaHus.
16.0nTuKa. Tema: anemMeHTbl reomeTpuyeckon |OnpeneneHve paanyca KpMBU3HbBI JIMH3bI C MOMOLLbIO KoJslewy, HbloToHa. 4
ONTUKN
17.0nTuka. Tema: nHTepdepeHUna ceeTa, 1.0npepeneHne AnnHbI CBETOBOWM BOJIHbI C MOMOLLbLIO ANPAKLNOHHON peLleTKN. 4
Andpakumsa ceeTa, Noaspm3auns ceeTa. 2. [IndpakLUMOHHas peLueTKa.
20.AToMHas n agepHasa gusnka. Tema: pusnka |Aapa atomo. CNeKTp n3ay4eHNs aToMapHoOro Bogopoaa 1
aTOMHOro fgpa.
MpomeXyTo4yHasa aTTecTaums.
NTOro: 17 6

5.7. NMpuMepHasa TeMaTUKa KYPCOBbIX NpoeKToB (paboT)

KypcoBon npoekT (paboTa) y4ebHbIM N1aHOM He NMPenyCcMOTPEH.
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

TeopeTnieckonm 4acTtu no JIP.3.MoAroToBka K NpakTUYECKUM 3aHATUAM, peLleHne
3aa4 W yrnpaxHeHnin.4.NMoAroToBKa K TECTUPOBAHMIO.

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.®un3nyeckne oCHoBbl MexaHuku. Tema: 1.CocTaBneHue naaHa-KoHCcneKTa, ndyyeHne TeopeTuyeckoro matepuana. 1-3 2 6
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

3aa4 W ynpaxHeHuin. 4.NMoaroToBka K TeCTUPOBAHMIO.
2.dun3snyeckmne oCHOBblI MexaHuku Tema: 1.CocTaBneHune naaHa-KOHCNEKTa, U3yyYyeHne TeopeTn4eckoro 4-5 2 6
OVHaMUMKa MaTepunanbHOM TOYKWN, 3aKOHbI MaTepuana.2.llogrotoska K JIP, opopmneHne oT4yeTa, NOAFOTOBKA K cAaye oT4eTa U |Hedenu
COXpaHeHnsa MexaHuKK. TeopeTnyeckonm YyacTu no JIP.3.MoaroToBka K NPpakTUYECKUM 3aHATUSAM, pelleHne

3aja4 1 ynpaxHeHnn.4.MoAroToBKa K TECTUPOBAHMIO.
3.®un3m4eckme 0CHOBbI MeXaHNKK. Tema: 1.CocTaBneHue naaHa-KoOHCMNeKTa, N3y4eHne TeopeTnyeckoro 6 2 6
MeXxaHVKa TBepAoro Tena. MaTepuana.2.llogrotoska K JIP, ohopmneHne oT4yeTa, NOAroTOBKA K cAaye oT4yeTa N | Hepgens

TeopeTnyeckonm 4acTu no JIP.3.MoAroToBka K NPakTUYECKMM 3aHATUAM, pelleHne

3aga4y n ynpaxHeHuin.4.MoAroToBka K TECTUPOBAHUIO.
4.dunsn4yeckme 0CHOBbI MEXaAHUKN. TeMma: 1.CocTaBneHue naaHa-KoHcneKTa, ndyyeHne TeopeTn4eckoro 7 2 6
3/1eMEHTbl MEeXaHUKUN XXNOKOCTEN. MaTepunana.2.llogrotoska Kk JIP, ohopmneHne otT4yeTa, NOAFOTOBKa K CAavye oT4eTa U | Hepens

TeopeTunyeckom 4acTtu no JIP.3.MoAroToBka K NMpakTUYECKUM 3aHATUAM, peLleHne

3aa4 W yrnpaxHeHnin.4.MoAroToBKa K TECTUPOBAHMIO.
5.®usnyveckne oCHOBbI MEXaHNKN. TeMa: 1.CocTaBrsieHMe rnJjaHa-KOHCMeKTa, U3y4yeHne TeopeTn4eckoro Mmatepuana. 8-9 2 6
DieMeHTbI CneunaibHON Teopumn 2.MoproToBka K JIP, opopmneHune oT4eTa, NOAFOTOBKA K CAA4Ye OoTYeTa 1 Hepenu
OTHOCUTEJIbHOCTMU. TeopeTnyeckon Yyactu no JIP. 3.MoAroToBKa K MPakTUYECKNM 3aHATUAM, peLueHne

3334 U ynpaxHeHuin. 4.NMToaroToBKa K TeCTUPOBAHMIO.
6.MonekynapHas dusnka n TepMogMHaMMKa. 1.CocTaBieHune niaaHa-KOHCNEeKTa, u3yyeHne TeopeTn4eckoro 10-11 2 6
TeMma: OCHOBHbIE NpeAcTaBAeHUs MOJIeKYNApHO-| MaTepuana.2.lMogrotoska K JIP, ochopmneHue oTyeTa, NOArOTOBKA K cAaye oTyeTa U | Hepenu
KWHETNYEeCKOWN Teopun. TeopeTnyeckonm YacTu no JIP.3.MoAroToBka K NPakTUYECKMM 3aHATUAM, pelleHne

3aga4y u ynpaxHeHnin.4.MoAroToBka K TECTUPOBAHUIO.
7.MonekynsapHas p1M3nKa n TepMmognHamMmKa. 1.CocTaBneHue naaHa-KoHCneKTa, ndyyeHne TeopeTuyeckoro matepuana. 12 2 6
Tema: OCHOBbl TEPMOAUHAMUKMU. 2.MoproToBka K JIP, ochopMmaeHue oT4yeTa, NOArOTOBKa K cAavye oT4yeTa n Hepens

TeopeTunyeckon 4acTu no JIP. 3.NMoAroToBKa K MPakTUYeCKNM 3aHATUAM, peLueHne

3aja4 W ynpaxHeHuin. 4.NMoaroToBka K TECTUPOBAHMIO.
8.MonekynsapHasa pnivka n TepMoAnHaMunKa. 1.CocTaBneHve naaHa-KoHCMNeKTa, n3y4yeHne TeopeTu4eckoro 13-14 2 6
Tema: peasibHble rasbl, XXNAKOCTU N TBEpAble MaTepuana.2.llogrotoeka K JIP, ohopmieHme oT4yeTa, NOArOTOBKA K CAaYe OT4YeTa N | HeJenm
Tena. TeopeTnyeckonm YacTu no JIP.3.MoaroToBka K NpakTUYECKMM 3aHATUSAM, pelleHne

3334 W ynpaxHeHnn.4.MoAroToBKa K TECTUPOBAHMIO.
9.9nekTpuyecTBo. Tema: aneKTpocTaTmKa. 1.CocTaBneHue naaHa-KoOHCMNeKTa, N3y4eHne TeopeTnyeckoro matepuana. 15-16 2 6

2.MopgroToBka K JIP, opopMmneHune oT4eTa, NOAFOTOBKA K CAa4vye oTyeTa u Hepenu

TeopeTnyeckonm 4acTu no JIP. 3.NMoAroTOBKa K MPaKTUYECKNM 3aHATUAM, peLueHne

3aja4 U yrnpaxHeHuin. 4.NMToAroToBKa K TeCTUPOBAHMIO.
10.9neKTpunyecTBo. TeMa: NOCTOAHHbIN 1.CocTaBneHue naaHa-KoHCcneKTa, ndyyeHne TeopeTnyeckoro 17 3 2
3N1EeKTPUYECKUI TOK. MaTepuana.2.llogrotoska Kk JIP, opopmneHune ot4yeTa, NOAFOTOBKA K cAavye oT4eTa U | Hepens
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Cem Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb pOMaLLIHUX 3a8aHUNA U APYTrMX BONMPOCOB AJIA CAMOCTOATENIbHOIO Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 300 03®0
HeHus
1 2 3 4 5 6 7
NpomeXyTo4yHasa aTTecTaums
11.MarHeTu3M. TeMa: MarHuTHoe none. 1.CocTaBneHue naaHa-KoHCcneKTa, ndyyeHne TeopeTnyeckoro 1-2 2 8
MaTepunana.2.logrotoska Kk JIP, ohopmneHne otT4yeTa, NOAFOTOBKA K CAavye oT4eTa U | Hepenun
TeopeTunyeckonm 4acTtu no JIP.3.MoAroToBka K NpakTUYECKUM 3aHATUAM, peLleHne
3aa4 W yrnpaxHeHnin.4.NMoAroToBka K TECTUPOBAHMIO.
12.MarHeTun3M. Tema: 3/IeKTpoOMarHMTHas 1.CocTaBrsieHMe rnJjaHa-KOHCMeKTa, U3y4yeHne TeopeTn4eckoro Mmatepuana. 3-4 2 8
NHAOYKUWA.. 2.MoproToBka K JIP, opopmneHune oT4eTa, MOAFOTOBKA K CAA4Ye OoTYeTa 1 Hepenun
TeopeTunyeckon Yyactu no JIP. 3.MofaroToBKa K MPakTUYECKNM 3aHATUAM, peLueHne
3334 U ynpaxHeHuin. 4.NMToaroToBKa K TECTUPOBAHMIO.
13.KonebaHusa 1 BosiHbI. Tema: MexaHunyeckmne |1l.CocTaBiieHne njaHa-KOHCNEKTa, U3yyYyeHne TeopeTn4eckoro 5-6 2 8
konebaHus. MaTepuana.2.llogrotoska K JIP, opopmieHne oT4yeTa, NOArOoTOBKA K cAaye oT4yeTa n | Hepenm
TeopeTnyeckonm YacTu no JIP.3.MoAroToBKa K NPakTUYECKMM 3aHATUAM, pelleHne
3aga4y n ynpaxHeHuin.4.MoAroToBKka K TECTUPOBAHUIO.
14.KonebaHusa 1 BoJIHbI. Tema: 1.CocTaBneHue naaHa-KoHCcneKTa, ndyyeHne TeopeTnyeckoro 7 2 8
3/1IeKTPOMarHnTHble konebaHms. MaTepunana.2.llogrotoska Kk JIP, ohopmneHne otT4yeTa, NOAFOTOBKA K CAave oT4eTa U | Hepens
TeopeTnyeckonm 4acTtu no JIP.3.MoAroToBka K NpakTUYECKUM 3aHATUAM, peLleHne
3aa4 W yrnpaxHeHnin.4.MoAroToBKa K TECTUPOBAHMIO.
15.KonebaHusa 1 BonHbl. Tema: ynpyrue BonHbl. | 1.CocTaBnieHMe NiaHa-KOHCNEKTa, U3y4yeHne TeopeTn4eckoro 8 2 8
MaTepuana.2.llogrotoeka K JIP, ohopmieHne oT4yeTa, NOArOTOBKA K CAaYe OoT4YeTa N | Hepens
TeopeTnyeckon YacTu no JIP.3.MoaroToBka K NpakTUYECKNM 3aHATUSAM, pelleHne
3334 W ynpaxHeHnn.4.MoAroToBKa K TECTUPOBAHMIO.
16.0nTuka. Tema: anemeHTbl reomeTpuydeckon |1l.CocTaBneHue naaHa-KoOHCMNeKTa, N3y4YeHne TeopeTnyeckoro 9 2 8
ONTUKN MaTepuana.2.llogrotoska K JIP, ohopmneHne oT4yeTa, NOAroTOBKA K cAaye oT4yeTa n | Hepens
TeopeTnyeckon YacTu no JIP.3.MoAroToBka K NPakTUYECKMM 3aHATUAM, pelleHne
3aga4y n ynpa>xHeHuin.4.MoAroToBKka K TECTUPOBAHUIO.
17.0nTuka. Tema: nHTepepeHLna ceeTa, 1.CocTaBneHue naaHa-KoHCcneKTa, ndyyeHne TeopeTn4eckoro 10 2 8
Andpakuma ceeTa, Noaspmsauns ceeTa. MaTepuana.2.llogrotoska Kk JIP, ohopmneHne otT4yeTa, NOAFOTOBKa K CAavye oT4eTa U | Hepens
TeopeTnieckonm 4acTtu no JIP.3.MoAroToBka K NpakTUYECKUM 3aHATUAM, peLleHne
3aa4 W yrnpaxHeHnin.4.NMoAroToBKa K TECTUPOBAHMIO.
18.KBaHTOBasa hm3nka. Tema: KBaHTOBas 1.CocTaBrsieHMe njaHa-KOHCMeKTa, U3y4YyeHne TeopeTn4eckoro 11-12 2 8
npupoga nsnyvyeHus. MaTepuana.2.llogrotoeka K JIP, ohopmieHme oT4yeTa, NOArOTOBKA K CAaYe OTYeTa N | HeJenm
TeopeTnyeckon YacTu no JIP.3.MoaroToBka K NpakTUYECKNM 3aHATUSAM, pelleHne
3334 U ynpaxHeHnn.4.MoAroToBKa K TECTUPOBAHMIO.
19.KBaHTOBas pum3nka. Tema: 3/IeMeHTbl 1.CocTaBneHue naaHa-KoOHCMNeKTa, N3y4eHne TeopeTu4eckoro 14-16 2 8
KBaHTOBOW (PM3NKN aTOMOB, MOIEKY N MaTepuana.2.llogrotoska K JIP, ohopmieHue oT4yeTa, NOArOTOBKA K CAaye oTyeTa n | egenu
TBEPAbIX Ter. TeopeTnyeckonm YacTu no JIP.3.MoAroToBka K NPakTUYECKMM 3aHATUAM, peLlleHne
3aga4y u ynpaxHeHuin.4.MoAroToBka K TECTUPOBAHUIO.
20.AToMHasa un agepHasa gpusnka. Tema: pusmka |1l.CocTaBrieHue niaHa-KOHCNEKTa, N3y4YeHne TeopeTn4eckoro 17 3 21
aTOMHOro agpa. MaTepuana.2.Moarotoska Kk JIP, ohopmneHne otT4yeTa, NOAFOTOBKA K CAavye oT4eTa U | Hepens
TeopeTnieckom 4acTtu no JIP.3.MoAroToBka K NpakTUYECKUM 3aHATUAM, peLleHne
3aa4 W yrnpaxHeHnin.4.NMoAroToBKa K TECTUPOBAHMIO.
MpomeXxyToyHasa aTTecTaums.
NTOro: 42 149
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5.9. KanenpapHbin rpacdukK BocnuTaTesNIbHOW paboThbl N0 AUCUMNJIMHE

obyyaowmxcs B
npogopMEeHTALMOHHYO
[esATeNbHOCTb

npodgeccumn”

Moaynb pJaTa, MecTo nposeneHus Ha3BaHue meponpuaTusa dopmMma nposeneHus OTBEeTCTBEHHbIW JocTuXeHus

MeponpuaTUs obyualowmuxcs

Mogaynb 3 YyebHo- CeHTab6pb, 2024 ®IBOY BO | Nlekumsa-guckyccms «dusmka |rpynnosas BenaHokos P.A. YK-1.1; YK-1.2; YK-1.3;

nccnenoBaTesibckas u «MI'TY» B COBpEMEHHOM MUpe» YK-1.4; YK-1.5;

Hay4HoO-uccnenoBaTesibCKas

0eATeNbHOCTb

Monynb 2 BonoHTepckas Man 2025 "Mo3ppasb BeTepaHa" rpynnosas BenaHokos P.A. YK-1.3;

(nobpoBosbyeckas)

neaTenbHOCTb obyyatoLwmnxcs

Mopyne 7 Bosne4yeHune CeHTs6pb-Malh 2024-2025r. | "dopmyna Bbibopa rpynnosas BenaHokos P.A. YK-1.1; YK-1.2; YK-1.3;

YK-1.4; YK-1.5;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblIKa

531(07) K 29 KatbambeToBa, M.A. (Marnkonckuin http://lib.mkgtu.ru:8002/libdata.php?id=2100047761
rocyAapCTBEHHbIN TEXHONOrMYECKUA YHUBEPCUTET).
dur3nyeckrne 0CHOBbI MeXaHUKM : y4ebHO-MeToamYecKoe
rnocobue / [M.A. KatbambeToBal ; MuHobpHaykun P®, ®re0Yy
BO Mawnkon. roc. TexHos. yH-T, Kad. BbICLL. MaTeMaTUKN n
cucTeM. aHanusa. - Mankon : Marapun O.l., 2019. - 104 c. -
96 HB MITY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100047761. - Pexxum
[ocTyna: AN 3aperncTpupoBaHHbIX NoNb30BaTeNen. -
Mpwun.: c. 98-102

53(07) ® 50 ®usuka. KomnbloTepHOe MogenMpoBaHmne n http://lib.mkgtu.ru:8002/libdata.php?id=2100047755
BblYNCINTENbHbBIA 3KCNepUMeHT B labopaToOpHOM
npakTukyme : yyebHoe nocobue / M-BO HayKu 1 BbICLL.
obpasoBaHusa PO, ®re0Y BO Markon. roc. TEXHOJ. YH-T,
Kad. maTemaTukn, punsmkn n cuctem. aHanmsa ; [coct. O.B.
CuioxoBal. - Mankon : Ky4yepeHko B.O., 2019. - 169 c. - 3b Hb
MITY. - URL: lib.mkgtu.ru:8002/libdata.php?id=2100047755.
- Pexxum pocTtyna: ona aBTopu3nNpoBaHHbLIX MOJib30BaTeNeN. -
Bubnvorp.: c. 167 (3 Ha3B.). - ISBN 978-5-907-004-44-3

53(07) M 54 MeToamn4eckme yKasaHus K BbIMOJIHEHMWIO http://lib.mkgtu.ru:8002/libdata.php?id=2100024548&DOK=0
KOHTPOJIbHOM paboThkl N0 hn3uke : 4N CTyAEHTOB 4A1F6&BASE=000001

TEeXHNYEeCKUX HanpasiieHUn NoAroToBKN (KBaandukaums

537(07) K 29 KatbambeToBa, M.A. (Makonckui http://lib.mkgtu.ru:8002/libdata.php?id=2100031028

rocyAapCTBEHHbIA TEXHONOMNYECKUA YHUBEPCUTET).
DNeKTPMYECTBO M IJIEeKTPOMarHeTns3Mm : y4ebHoe nocobue /
M.A. KatbambeToBa ; MuHobpHaykn P®, ®rs0Y BMNO
Mankon. roc. TexHon. yH-T, Kad. xumunu, hbunsmnkn n onsmnko-
XUM. MeTOL0B uccneq. - Manmkon : Marapud O.I., 2014. - 64
C.-3b HB MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100031028. - Pexxum
[OCTyna: Ans 3aperncTpupoBaHHbIX NoJb30BaTeseln

535(07) K 29 KatbambeToBa, M.A. (Mankonckui http://lib.mkgtu.ru:8002/libdata.php?id=2100029223
rocyAapCTBEHHbIA TEXHOOMNYeCKi yHnsepcnTeT). ONTuka.
KBaHTOBas npupofja nsny4yeHus : y4ebHoe nocobue / M.A.
KatbambeToBa ; MnHobpHayku PO, ®r60Y BMO Maikon. roc.
TexXHOJ1. YH-T, Kad. Xxumuu, pnsnkn n pusnko-xmmM. MeTon0B
vnccnen. - Mamkon : Marapun O.'., 2014. - 50 c. - 3b Hb
MITY. - URL: lib.mkgtu.ru:8002/libdata.php?id=2100029223.
- Pexxum poctyna: onsa 3aperncTpmpoBaHHbIX Nojb30BaTesen

6.2. JiuTtepaTypa gna caMmocTosTesibHOM paboT

HasBaHue CcblniKa

Hukepos, B. A. ®u3snka. CoBpeMeHHbIN Kypc : y4ebHuk / B. A. | https://znanium.ru/catalog/document?id=432245
Hwunkepos. - MockBa : flawkos u K, 2023. - 441 c. - ISBN
978-5-394-05378-8. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085552

Hwnkepos, B. A. ®u3unka onsa sy3os. MexaHuka n https://znanium.ru/catalog/document?id=432244
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

BeTpoBa, B.T. ®u3snka. C60pHUK 3apad : y4ebHoe nocobue / | http://www.iprbookshop.ru/48021.html
B.T. BeTpoBa. - MMHCK : Bbiwsnwasn wkona, 2015. - 446 c. -
3BC IPR Books. - URL: http://www.iprbookshop.ru/48021.html.
- Pexxum pgocTtyna: no nognucke. - Mpun.: c. 426-438. -
Bubnvorp.: c. 439 (8 Ha3B.). - ISBN 978-985-06-2452-9
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WHBaNA0B N 1L, C OFrpaHUYEHHbLIMM BO3MOXKHOCTAMU 340poBba (OB3) npepocTtaBnsatoTcsa B popmax,
afanTUPOBaHHbIX K OrpaHUYeHNAaM NX 340PO0BbSA U BOCMPUATUS MHOpMaLnn:

ONs nuu C HapyLWeHUAMM 3peHuns:

B nevyaTHoM hopMe yBeSIMYEHHbIM LLUPUGTOM,
B (hopMe 31eKTPOHHOr0 AOKYMEHTA,

e B (hopmMe ayaunocpanna,

B NevyaTHON opMe Ha A3blke bpanns.

ONns nuu c HapyweHnamMm cnyxa:

e B nevyaTHom popme,
¢ B (JOPME SNEKTPOHHOIr0 OKYMEHTA.

Ons nvy C HapyLweHWsSMU OMOPHO-ABUraTeNbLHOro anmnapaTa:
e B MevyaTHOW chopme,

e B ()OpMe SNEKTPOHHOIr0 LOKYMEHTA,
e B (hbopmMe ayaunocpainna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

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

3Tanbl hOpMMPOBaAHMA KOMNETEHLLUMN HaumeHoBaHue y4yebHbIx
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUMJIVH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpaszoBaTenbHOM
nporpamMmbl
YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4um
8 910 MpeoannioMHas NpakTuka
46 46 TexHosornyeckasa npakTmka
4 4 Hay4Ho-nccnepoBaTtenbckas

paboTa (nonyyeHune
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTenbckon paboTbl)

6 6 LUndposasa TpaHchopmaums
oTpacau

5 5 LUndposbie TexHoornm B
npodgeccnoHanbHom
0eATeNbHOCTHU

4 4 NHdopMaLmoHHbIe
TexHoJ0rnm

12 12 dursuka

12 12 MaTemaTuka

1 1 dunococus

YK-1.2 HaxoguT n KpUTUYHECKN aHaM3npyeT nHpopMaumo, HeobxoAnMyo A5 pelleHns NoCTaBJeHHON 3a4a4um

46 46 TexHosiornyeckas npakTmka

6 6 LUndposasa TpaHchopmaums
oTpacau

8 910 MNpepavniomMHas NpakTuka

4 4 Hay4Ho-nccneposaTtenbckas

paboTa (mony4yeHne
NepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

5 5 LUndposbie TexHonornm B
npodgeccnoHanbHOM
OeATeNbHOCTHU

4 4 NHdopMaumoHHbIe
TexHoJ0rnm

12 12 [OEE]

12 12 MaTemaTuka

YK-1.3 PaccmaTpmuBaeT BO3MOXXHblE€ BapMaHThbl peLleHns 3a4a4du, oLeHnBas nx AOCTOMHCTBA U HEAOCTaTKn

6 6 Undposasa TpaHchopmaums
oTpacau

5 5 LUndposbie TexHoornm B
npodgeccnoHanbHom
0eATeNbHOCTHU

4 4 NHdopMaLoHHbIe
TexHoJ0rnm

12 12 dusnka

12 12 MaTemaTuka

8 910 MpeoanniaoMHas NpakTuka

4 4 Hay4Ho-uccnegoaTtenbcKas

paboTa (nonyyeHne
NepBUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTesibCkon paboThl)

46 46 TexHosiornyeckasa npakTmka

YK-1.4 paMOTHO, JIOTNYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXAEHNSA N OLeHKN. OTAnYaeT pakTbl OT
MHEHUN, MHTepnpeTaunii, OLEHOK U T.4. B PaCCYy>KAEHUAX APYTUX Y4aCTHUKOB AeATeIbHOCTH

6 6 Lndposasa TpaHchopmaums
oTpacau

5 5 LUndposbie TexHonornm B
npodgeccruoHanbHoOM
fesTeNbHoCTH

12 12 Ddursuka

12 12 MaTemaTuka

4 4 WNHdpopMaunoHHble
TexHoJ0rnm

1 1 dunocous
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STanbl d)OpMMpOBaHMiI KoMneTeHuuu HaumeHoBaHue y‘le6HbIX

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
8 910 MNpepavniomMHas NpakTuka

46 46 TexHosiornyeckasa npakTmka
4 4 Hay4Ho-uccnegosaTtenbcKas

paboTa (nonyyeHne
MepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTesibCkonm paboThl)

YK-1.5 OnpepenseT n oueHUBaeT NOCAeACTBMSA BO3MOXHbIX PeLUeHU 3a4a4u

6 6 Undposasa TpaHchopmaums
oTpacau

5 5 LUndposbie TexHoornm B
npodgeccnoHanbHom
0eATeNbHOCTHU

4 4 NHdopMaumoHHbIe
TexHoJ0rnm

12 12 dursuka

12 12 MaTemaTuka

1 1 dunococus

8 910 MpenannioMHas NpakTuKa

46 46 TexHosiornyeckas npakTmka

4 4 Hay4Ho-nccneposaTtenbckas

paboTa (nmony4yeHne
NepBUYHbBIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

7.2. OnucaHMe nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax ux ¢oopMMpoOBaHMUsA, ONUCaHUE LUKaJibl OLeHUBAHUSA

Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThbl HeyAoBJIETBOPUT | yaoBneTBopuUTen XopoLwo OTJINYHO OLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLUUun
1 2 3 4 5 6

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

YK-1.1 AHanun3supyeT 3agady, Bblgensas ee 6a30Bble coOCTaBsOLWNE, ocyullecTBadeT 4eKOMNOo3nuunto 3adaldn

3HaThb: ®parMeHTapHble HenosnHble 3HaHuA | ChopmumpoBaHHble, | ChopMmpoBaHHbIe
3HaHUA HO coep>xalyume cuctemMaTuyeckme
oTAesSibHble 3HaHUA
npobenbl 3HaHUSA
YMeTh: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHna noJiHble, CchopmMupoBaHHbIe
jonyckatTcs yMeHus
HebonbLne
owmnbKun
Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
B/lafeHmne e npuMeHeHue cucTemMaTU4YeCcKoOM | cucTemMaTuyeckoe
HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
HaBbIKOB HaBbIKOB
jonyckatwTcs
npobensl

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHaNn3 U

peweHnsa noCTtaB/eHHbIX 3aada4y

CUHTE3 NH(pOoPMaLUN, NPUMEHATb CUCTEMHBIN Moaxon Ans

YK-1.2 HaxoAuT N KpUTUHECKN aHaIn3mp

eT UHopMaLN0, HE0HXOAUMYIO ANt peLUEHUSA NOCTABJIEHHOW 3a4a4un

3HaThb!: ®parmMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE
3HaHWS HO copep>kalwme cucTtemMaTumyeckmne
oTAesIbHble 3HaHWS
npobenbl 3HaHUSA
YMmeThb: YacTu4Hble yMeHUA | HenosHble yMeHUs | YMeHMs NosHble, CchopMupoBaHHbIe
JonyckatoTcs yMeHUNs
HebosnbLne
oLInbKN
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
BllageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
HaBblKamMun HaBbIKOB npUMeHeHnn npuMeHeHne
HaBbIKOB HaBbIKOB
jonyckatTcs
npobenebl

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

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMALUN, MPUMEHSATb CUCTEMHBLIA NOoAX0A ONA
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
YK-1.3 PaccMaTprBaeT BO3MOXXHble BapMaHTbl pelleHns 3afa4u, OLeHMBasi UX JOCTOMHCTBA U HEJOCTaTKU

3HaThb: ®parMeHTapHble HenosnHble 3HaHuA | ChopmumpoBaHHble, | ChopMmpoBaHHbIe
3HaHUA HO coepxxalime cuctemMaTuyeckme
oTAesSibHble 3HaHUA
npobenbl 3HaHUSA
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHns noJiHble, CchopMupoBaHHbIE
jonyckatTcs yMeHus
HebonbLne
owmnbKun
Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
B/lafeHmne e npuMeHeHue cucTemMaTUyYeCcKoOM | cuctemMaTuyeckoe
HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
HaBbIKOB HaBbIKOB
jonyckatoTcs
npobensl

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

YK-1.4 'paMOTHO, IOTMYHO, apryMeHTUPOBaHHO hopMMpyeT COBCTBEHHbIE CYXXAEHUSA U oLeHKN. OTAnYaeT hakTbl OT
MHEHWI, UHTepnpeTaunin, OLEHOK U T.A4. B PaCCy)XAEHNAX APYrnX Y4aCTHUKOB AEATEIbHOCTH

3HaThb: ®parMeHTapHble HenosnHble 3HaHuA | ChopmumpoBaHHble, | ChopMmpoBaHHbIe
3HaHUA HO coep>xaliume cuctemMaTuyeckme
oTAesibHble 3HaHUA
npobenbl 3HaHUSA
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHns noJiHble, CcopmMupoBaHHbIe
jonyckatTcs yMeHus
HebonbLne
owmnbKun
Bnapetb: YacTn4yHoe HecuctemaTtunyecko | B YcnewHoe un
B/lafeHmne e npuMmeHeHue cucTemMaTUyYeCcKoOM | cucTemMaTuyeckoe
HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
HaBbIKOB HaBbIKOB
jonyckatwTcs
npobensl

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIA aHaNn3 U
peleHnsa NoCTaBAEeHHbIX 3a4au

CUHTEe3 NH(pOPMaLUN, NPUMEHATb CUCTEMHBbIN Moaxon ANns

YK-1.5 Onpepenser

N oUeHnBaeT nocneancTBna BO3MOXXHbIX DELUEHMIZ 3a4a4n

3HaThb:

®parMeHTapHble
3HaHWA

HenosHble 3HaHuA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMmeThb: YacTu4Hble yMeHUA | HenosnHble yMeHUs | YMeHUs nosHble, CchopMupoBaHHbIe
JonyckawTcs yMeHus
HebosnbLne
oLIN6KM
Bnapetsb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
BllageHne e NpuMeHeHne cucTeMaTUYeCKOM | cucTemMaTuyeckoe
HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
HaBbIKOB HaBbIKOB
jonyckatTcs
npobenebl

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUWA, HaBbIKOB U (U1M) onbiTa AEATEeJIbLHOCTU, XapaKTepUu3yloLWwux dTanbl
cdopMupoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

HanmeHoBaHue
OLEHOYHOro cpeacTBa

KpaTkas xapakTepuMcTMKa OLLeHOYHOro cpeacTsa

MpeacraBnexnue
OLLeHO4YHOro
cpencrtBa B poHpe

Lkana
oL eHUBaHMUA

TeKyLiuN KOHTPOJIb YCNEeBaeMoCTH

TecT

Cuctema

CTaHAaPTU3NPOBAHHbIX

3a4aHunn,
Mo3BosISlOWAsA aBTOMATU3NPOBaTbL MNpouenypy M3MepeHus

doHL
3a0aHUN

TeCTOBbIX
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IYPOBHS 3HAHUN N YMeHWn oby4atoLerocs.

B TecToBbIX 3a4aHuAX WCMOMb3YIOTCA 4YeTbipe Tuna
BOMPOCOB:

-3aKkpbiTas dopma - Hambonee pacnpocTpaHeHHas
bopMa ¥ npepnaraeT  HECKONbKO  afibTePHATUBHbIX|
OTBETOB  Ha  MOCTaB/IeHHbIi  Bompoc.  Hanpumep,
obyyatoLemycs 3apaeTcs BOMpOC, Tpebytowmnii
QNIbTEPHATVBHOIO OTBETA «Aa» WIN <«HET», «SBASETCS»
N «HE SBASIETCSH», «OTHOCUTCS» WM «HE OTHOCUTCS» U
T.n. TecToBoe 3afaHue, coaepiKallee BOMPOC B 3aKPbITOW
bopme, BkMovaeT B cebs  oAMH  UAN  HECKOJ/bKO
NpaBWbHbIX OTBETOB W MHOIAA Ha3blBaeTCsl BbIGOPOYHbLIM
3afaHMeM. 3akpbliTas ¢opMa BOMPOCOB WUCMOJb3YyeTCs
Takxe B TecTax-3afa4vax C Bbl6OPOYHbIMU OTBETamu. B
TeCTOBOM 3ajaHuWM B 3TOM Cjly4yae ChOpMYyIMPOBaHbI
lycnoBuMe 3afiadun 1 Bce HeobxoanMble UCXOLHbIE faHHbIe, d
B OTBeTax nMpeAcTaBsieHbl  HECKOJIbKO  BapWaHTOB
pe3yfnbTaTa peleHus B 4YNCIoBOM unn ByKBeHHOM BuzE,
O6yyaloWNACA [O/MKEH PelnTb 3a4a4y 1 NokasaTh, Kakon
13 NpeacTaB/ieHHbIX OTBETOB OH MOJyYWJ;

-OTKpbITasg ¢opMa - BOMPOC B OTKPbITON opmMe
npencTaBnseT cobol yTBep)KAeHne, KoTopoe Heobxoanmo
nononHuThL. flaHHaa opMa MoXeT 6blTb NpefcTaBsieHa B
TeCTOBOM 3aaHuuW, HanpuMep, B BUAE CJIOBECHOr0 TEKCTa,)
bopMysibl (ypaBHeHWs), rpadrka, B KOTOPbIX MPOMyLLEHbl
CYLLLeCTBEHHbIE COCTaBJIAOWME - YacTK cioBa uMan BykBbl,
YCNIOBHble  0603HayeHUs, JUHUKM NN n3obpaxkeHns
5JIEMEHTOB CXEMbl U rpaduKa.

Oby4atowmnca  [OO/DKEH Mo NamMsaTM  BCTaBUTH
COOTBETCTBYIOLLNE 3/IEMEHTbl B  YKa3aHHble MecTa
(«nponyckn»);

-yCTaHOBJIeEHNEe COOTBETCTBMA - B OaHHOM cChay4dae
o6yHa|0|.u,eMyc9| npegnaratoT OBa Cnuncka, Mexnay
DJIieEMEHTaMWN KOTOpPbIX CneayeT YCTaHOBUTb COOTBETCTBUE;

-yCTaHOBJIEHME NnocCnenoBaTesIbHOCTU - npennosiaraeT|

HeobxoaAnMMOCTb YyCTaHOBUTb NMpPaBUJIbHYIO
nocnenoBaTeNIbHOCTb NpensiaraemMoro Crnucka cnoe unaun
hpas.
3aveT . .
dopMa NpoOBEpPKM 3HAHWWA, YMEHUA U HaBbIKOB, BOI‘IpOCbIK3aHeTyﬂ'ByX6ananaﬂ
npl/lOﬁpeTEHHbIX O6y‘-|a}0LLI,I/IMI/ICﬂ B rnpouecce ycCBOeHUs| LLIKaJ1a
yHEGHOFO MaTepuana JIEKUMNOHHDbIX, NpaKTU4eCcKux 4
CEMUHAPCKMX 3aHATUIN N0 ANCLUMIINHE.
JK3aMeH

JK3aMeH no AucuunauHe (MoAynl) CAyXuT ANs Bonpochi K HeTbipexbanibHas
oueHkn paboTbl obydyalollerocs B TedyeHne CeMecTpa LKana
(ceMecTpoB) M NpW3BaH BbLIBUTbL YPOBEHb, MPOYHOCTL U SK3aMeHy
CUCTEMATUYHOCTb MOJYYEHHbIX WM  TEOpPeTUYeCKUX W
MpaKTUYeCcKnx 3HaHUI, npuobpeTeHus HaBbIKOB
camocToATeNbHOM  paboTbl,  Pa3BUTUA  TBOPYECKOrQ
MbILLIEHUA, YMEH/E CUHTe3MPOoBaTh MOyYeHHbIe 3HAHUA
NPUMEHATL UX B PeLleHN NPOdeCccMoHabHbIX 3a4a4.

3auveT-hopMa MNPOBEPKM 3HAHWUIWA, YMEHWUA N HaBbIKOB, MNpuobpeTeHHbIX oby4alolnMucs B
npouecce ycBoeHuUs y4ebHoro Matepuasnia NekKUNOHHbIX, MPAKTUYECKNX U CEMUHAPCKUX 3aHATUN MO
ANCLUUNANHE.

Bonpocskl K 3a4eTy no (pmsuke Ona npoBeneHUs NPpoMeXXyToO4HOM aTTecTauuum.
lcemecTp
1. NMpegmeT pu3nkn. MeTodbl PU3NHECKOrO UCCAEeOOBaHUA: ONbIT, rMMNoTe3a, 3KCNEePUMEHT,

Teopusi. Pofib U3NKN B PAa3BUTUN TEXHUKU 1 €€ CBA3b C APYrUMM HayKaMu. dusmyeckne Moaenun um
nx ponb. Ponb pr3nKK B BbiCLLEM NpodeccnoHaibHOM obpa3oBaHU.
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2.®n3n4eckne OCHOBbI MexaHuku. MexaHuka n eé paspenbl. Knaccnyeckas v KBaHToOBas
MexXaHWuKa. HepenaTmBUCTCKaAs W pPenaTUBUCTCKas Kraccuyeckas MexaHuka. MexaHumyeckoe
nBuxeHne. OCHOBHble (hmsmnmyeckme momenu: HYactuua (MaTepuanbHasd ToO4dKa), cMCTeMa 4YacTul,
abconoTHO TBEpAOe Tesio, CrowHasa cpeda. NoHATME COCTOSIHUA B KJIaCCMYECKOW MexaHuKe U
MPUHLUMM OTHOCUTENIbHOCTUN B MEXaHuKe.

3. Cuctema oTcyéTta. CkansipHble W BEKTOpHble @uU3NYeckme BenYUHbl. OCHOBHbIE
KMHEMaTUYeCKMe XapaKTePUCTNKN MaTepuasbHON TOYKU: paanyc-BEKTOP 1 ero NpoeKLnmn no ocam
KOOPAMHAT, BEKTOP MnepeMelleHunst, TpaekTopus. CKOpPoCTb U YCKOpPEeHNEe U UX NPOEKLIUM Mo OCAM
KoopauHaT.

4. TllocTynaTenbHOEe W BpawaTenbHoe AOBWXeHUA. TBépaoe TenNo Kak cucteMa YacTtuu.
AbcontoTHO TBEpaoe Teso. BpalwaTensHoe ABMXXKEHWE TOYKWU (YacTuubl) U abCconOTHO TBEPAOro
Tena BOKPYr HEMOABUXXHOW OCU. YrnoBas CKOPOCTb U YrjoBoe yCKopeHue (cpefHsaa u MrHOBeHHas
X 3HavYeHus). CBA3b JIMHENHbIX U YT 10BbIX NapaMeTpPOB.

5. CKOpOCTb U YCKOpEeHMe YacTuubl MPU KPUBOJIMHENHOM [HBVIKEHUM Ha npumepe LABMIKEHUS
4acTuUubl MO OKPYXXHOCTM C MOCTOSIHHOW MO MOAYJ/I0 CKOPOCTbl. LleHTpocTpemMuTenbHoe
(HopManbHOE) N TaHreHuMabHOe COCTaB/ISIOLWME NOJIHOMO YCKOPEHUs. KpuUBU3Ha TpaeKTopun.

6. InHaMnKa MaTepuanbHON TOYKN. Macca, nMNynbC (KOMYECTBO ABUXKEHUS), cmna. OCHOBHbIE
3aKOHbl AVWHaMUKK (3aKoHbl HbloToHa). BTopon 3akoH HbloTOHa B aouddpepeHumanbHon dopme.
YpaBHEHUSA OBUXKEHUSA. LLeHTp MacC MexaHU4YeCKonW CUCTEMbl U 3aKOH ero ABUXeHUS.

7. Cunbl ynpyroctm n ynpyrue gegopmaunum n Hanps>XeHns B TBEpAoM Tene. 3akoH 'yka ans
MPY>XXWHbI N CTep>XHA. Mogynb KOHra.

8. 3aKoH 'yKa A58 aHU30TPOMNHbIX MaTepuanoB. TEH30P HANPSXXEHUN 1 TeH30p AedopMaLnia.
9. MnacTtnyeckune gegopmMaunm. NCNOKALNOHHbLIA MEXaHWU3M MJACTUYECKOro Te4YeHuns.

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

11. 3amkHyTas cucTema Tes. BHyTpeHHMe W BHewHWe Ccunibl. KOHCEpPBATUBHLIE U
HEKOHCEPBATUBHbIE CUJIbl. 3aKOH COXPaHEHUS UMMYbCa U ero NpMMeHeHne K abCcoNtoTHO ynpyromy
N Heynpyromy yaapy MaTepuasnbHbIX LLAPOB.

12. PaboTa nepemMeHHON CUSibl U MOLLHOCTb. DHeprus. KuHeTnyeckas aHeprus maTepuasibHON
TOYKN W TBEpAoro Tena. pocTble MexaHU3Mbl U UX Ha3HadeHue. KoadduumeHT nonesHoro
OEeNCTBUSA MexaHn3Ma.

13. PaboTa B nosie cunbl TAXKeCTU. NMoTeHuMabHasa 3HeEpPrusa n eé cBA3b C CUJI0M, AENCTBYOLWEN
Ha MaTepuasbHYl0 TOYKy. lNosHaa MexaHu4eckasa SHeprms CUCTEMbl U 3aKOH €€ COXpaHeHus B
3aMKHYTbIX CUCTEMaX.

14. BpauwaTenbHoe QAOBUMXXEHMe TBEPAOro Tesia. MOMEHT Cunbl M BpallaTeNbHbI MOMEHT.
KnHeTnyeckasn sHeprmns Bpalwjarollerocsd TBEpAOro tesna. MOMEHT MHepUUU MaTepuaabHOM YaCcTuLb
n TBépaoro Tena. Teopema lNonreHca-LLTenHepa.

15. PaboTa, coBepliaeMas npu BpalleHun 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
CTAaTUCTUYECKUIN MeToAbl. TPpM Havyasla TePMOANHAMUKN.

17. OcHOBHOE ypaBHEHNE MOJIEKYIAPHO-KMHETUYECKON TEOPUN UAeanbHOro rasa Ansa gaBJieHuns.
KnHeTnyeckune aneHus. 3akoHbl AU dY3nn, BHYTPEHHErO TPEHNSA N TEMNJIONPOBOAHOCTM (OMNbITHbIE
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3aKOHbl). Ounddy3na B raszax. KoadpduumeHTbl anddy3nm, TensaonpoBOAHOCTU U BSA3KOCTW.
TeMnepaTyponpoBOAHOCTb.

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

19. CteneHn cBobopgbl Monekyn rasa. 3akoH (Teopema) bonbumaHa. BHyTpeHHAS 3Heprus
noeasnbHOro rasa. TenJIOEMKOCTb. 3aBUCUMMOCTb TEMJNOEMKOCTU WAEasIbHOro rasa OT CTEeneHu
csoboabl MONeKyn UM OT BuMAa npouecca Tensonepepadnm (M30xopHoro, un306apHOro,
n3otepmmnyeckoro, agnabatHoro). YpaBHeHne Marnepa.

20. lMepBbIli 3aKOH (MepBoe Havyano) TEPMOONHAMUKN (3aKOH COXPAHEHUNS SHEPrun B TEMJI0BbIX
npoueccax). [llpuMeHeHMe nNepBOro Ha4vana TepMOOMHaAMWUKM K uU3oMpoueccam B rasax.
AnnabaTtuyeckuin npouecc. YpaBHeHue MyaccoHa. MonnTponHbIA npouecc.

21. Obpatmmble 1 HeobpaTumble npoueccbl. BTopoe Ha4Yyano TEepMOAMHaAMUWKM WU €ero
CTaTUCTN4eckKoe TosiKoBaHMe. HeobpaTMoCTb TensoBbIX npoueccos. Npeobpa3oBaHue sHeprum B
TennoBbiX ABuratensax. MpuHuMn paboTbl TENMOBbIX ABUraTesen U XONoAWAbHbIX MaluuvH. Linkn
KapHo 1 ero koahpnuUNeHT Noae3Horo 4encTeus.

22. TepMoAHaMUYeCckne OyHKLMN COCTOAHUSA. TepMoanHaMmMYecKne noTeHUnanbl - BHYTPEHHSAS
JHeprus, csobogHas 3Heprua [lenbmronbua (M30TEPMUYECKMA MNOTEHUWaN), 3HTanbMUA
(Tennocopep>xaHne nan TennoBas QPyHKUWS), TEPMOANHAMUYECKUA noTeHunan Mmbbca (sHeprus
'mb6ca ) n cBa3bIBalOLLME X OCHOBHbIE COOTHOLLEHMS.

23. HeobpaTuMoCTb TenJoBbIX MpPoLEeccoB. TepMoaMHaMuUyeckass BEPOSTHOCTb W 3HTpoOMus.
HepaBeHcTBO Knay3uyca. TpeTbe Havanlo TepMoAMHaMuKK (Teopema HepHcTa) n cnencrema m3
Hero. NMoHaTne 0 AuHaMM4ecKom xaoce.

24. KOHOEeHCMpPOBaHHOE COCTOAHME BewecTBa. XuagkocTu. TBéppoe COCTOAHME BeLlecTBa.
Onddy3na B XNAKOCTAX N B TBEPAbIX Tenax.

25. BA3koCTb. BA3kasa xupokocTb. CTauMOHapHOE Te4deHue BA3KOW XuakocTu. KoadhdpuumneHT
BA3KOCTU XUAKocTen. HopMasibHaa n aHoMasibHas BA3KOCTN.

26. [OMOreHHble U reTeporeHHble CUCTEMbl, KOMMOHEHTblI CUCTeMbI. [[eTeporeHHoOe paBHoBecCue
¢a3. Onarpamma ¢da30BOro paBHoBecuUs (OmarpaMma COCTOAHMA BellecTBa). T-X gunarpamMmebl
COCTOSAHUSA ABOMHbIX CUCTEM. Konn4yecTBEHHOE COOTHOWEHMe (ha3 1 NMpaBuIo pblyara.

27. f4BNneHne nNOBEepXHOCTHOro HaTsXeHusa. KoapdpuumeHT MNOBEepXHOCTHONO HaTSAXEeHUS.
FfmopodunbHble N rnapodobHble MOBEPXHOCTU. YCNoBMEe paBHOBecuMs Mexnay dasamMu (NpuHLMN
HanMeHbLUen 3Heprumn). NMoBepxHOCTHO-aKTUBHbIE BellecTBa (MAB) n nx npumeHeHune.

28. KanunnsapHble saBJieHUSA. CMa4duBaHMe U HecMadmBaHue. [OasneHue nog I/I30l'HyTOIZ
MOBEPXHOCTbIO XUAKOCTU. DopmMyna Jlannaca Ana cun AONOJIHUTENIbHOrO AaBeHUS.

29.21eKTPUYeCcTBO U MarHeTU3M. DJIeKTPUYECKMN 3apsf. 3aKOH COXpPaHEHUs 3N1eKTPU4eckoro
3apsAga. 3aKoH B3aMMOOEWNCTBUSA TOYEYHbIX 3apafoB (3akoH KynoHa). EguHunua 3apsaga. Mone un
BelwecTBO - [ABe OCHOBHble (OpPMbl CYyLLECTBOBAaHMUA MaTepun. IDNekTpuyeckoe none.
Hanpsa>X&HHOCTb anekTpudeckoro nosd. Cynepno3nyns aieKkTpocTaTnyeckux nonen. Npagpunyeckoe
n3obparkeHne aNneKTpu4ecKknx nonen.

30. NoToK BekTOpa Hanps»XXEHHOCTK 3N1IeKTpuyeckoro nond. Teopema OcTporpafckoro-faycca
AN 3NeKTpocTaTM4ecKoro nons B BakKyyMe. PaboTa cmn 3nekTpocTaTUyYeckoro nons no
nepemMelleHuto 3apsaga. MNoteHuwan nona. CBA3b MeXAy HaNpPsXKEHHOCTbD W MNOTEeHUMasnoMm.
Unpkynsuma BeKTopa HanNpsSXEHHOCTU 3/IEKTPOCTATMHECKOro MNOJNSA. IKBUMOTEHLUMaNIbHbIE
MOBEPXHOCTW.

31. DnekTpuyeckoe nosne B BewecTBe. CBobOAHbIE M CBA3aHHble 3apsAdbl. DNEKTPUYECKUN
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annonb. Tunbl OUSNEKTPUKOB U BUAbl NONApU3aUnUn ONIJIEKTPUKOB. BeKTOop 3/1eKTpUYecKkoro
cMeLlleHn4.

32. T[lpoBOOHMKKM B 3NeKTpuyeckoMm none. PacnpepeneHue 3apsagoB B MNPOBOOHUKAX.
dneKTpocTaTuyeckasa 3almTa. DIeKTPOEMKOCTb YEeAMHEHHOro N HeyegMHEHHOro MpoOBOAHMKA
(cnctembl NpoBoAHMKOB). KoHAeHCaATOpPbLl. IHEPrmsa 3aps>KEHHOro NPOBOAHWKA, KOHAEHCaTopa U
CUCTEMBbI 3apAXKEHHbIX YaCTUL,. DHEepPrus aNIeKTpocTaTU4eCcKoro nons.

33. 3neKkTpoAuMHamMmka W eé 3agadun. [lpuHUMN OTHOCUTENBLHOCTU B 3JIEKTPOAMHaMUKE
MOCTOSAHHLIN  2NeKTpuyeckun Tok. Cuna WM MNJAOTHOCTb ToKa. Pa3HOCTb MoTeHuWanos,
anekTpoaBwKyLwWwasa cuna (3OC). 2nekTpuyeckoe HanpsxeHue. [lpasuna Kupxroga nana
3/1IeKTPUNYECKUX Lienen NoCTOAHHOIo ToKa 1 NpuMepbl UX MPUMEHEHUS.

34. 3akoHbl OMa n [xoynsa - JleHua. OunddepeHumnanbHasa ¢opma 3akoHoB OMa mn [xoyns-
JNleHua. 3akoH OMa gna HeoOAHOPOAHOro y4dacTka uenu. lpupoda 3/1EKTPUHECKOro TOKa B B
MeTasnax, XNUAKOCTAX U rasax. 3akoH OMa AN dNeKTPOJSIMTOB. DNEKTPOJIN3 N OCHOBHbIE 3aKOHbI
3/1eKTpoan3a (3akoHbl Papagnes).

dK3aMeH MO)XXeT MpoBOANTbLCA BOpMe YCTHOro onpoca nobunetam (Bonpocam) uan 6es
buneToB, C NpeaBapuTeNbHON NOArOTOBKOM Manbes noaroToBKM, MOYCMOTPEHUIO NpenodaBaTens.
JK3aMeHaTop BMpaBe 3adaBaTb BOMPOChHI CBepX 6OuneTa, a TakXe, MNOMUMO TeopeTUYeCcKUXx
BOMpPOCOB, AaBaTb 3a/la4yyX NonporpaMme AaHHOro Kypca.

JK3aMeHaunoHHble  6uneTbl  (BOMPOCHLI)  YTBEPXAATCHA  HasacefjaHum  Kadenpsl
MNOAMNCHLIBAIOTCA 3aBefylwuMm kKadegpon. Bbunete [Oo/mKHO copepxaTbca Hebonee Tpex
BOMPOCOB. KOMMJEKT 3K3aMeHaUWOHHbIX O6uneToB nNOAUCLMMNINHE [O0JKEH coaep»xaTb25—30
buneTos.

DK3aMeHaTop MOXET NPOCTaBUTb 3k3aMeH 6e3 onpocaniv cobecefoBaHUs TeM CTydeHTaM,
KOTOPbl€ aKTUBHO y4aCTBOBAIM BCEMUHAPCKUX 3aHATUSAX.

Bonpocskl K 3K3aMeHy no ¢u3ukKe AJiA NPoBeneHUsA NPOMEe>XXYTO4YHOW aTTecTauuu.
2 ceMecTp

1. DneKTpM4ecTBO U MarHeTusM. MarHeTocTaTuka B BakyyMe M eé 3agaydun. OTHOCUTENbHbIN
XapakTep 3NeKTPUY4eCcKoro M MarHUTHOro nonen. MarHuTHoe B3aMMOLENCTBME TOKOB. BekTop
MarHUTHON UHAOYKUWUW. 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 MarHUTHOIO Mons.
BuxpeBon xapakTep MarHUTHOro NoJsis. 3aKOH MNOJIHOMO TOKa A1 MarHUTHOMO NoA B BaKyyMe.

3. MarHuTHoe noJsie gJMHHOIro cosieHomnaa. MpuMeHeHMe coneHonpa B pa3siMyHbIX MEXaHU3MaxX n
yCTpOIZCTBaX aBToMaTmsaumn. LOencTeme MarHUTHONO MoJsid Ha 3JIeMEeHT ToKa. 3aKoH AMnepa.
B3aumopencremne NapanneyibHbIX MPOBOAHNKOB C TOKaMW.

4. lencteme MarHUTHOrO Noas Ha ABvXywmnca 3apag. Cnna JlopeHua. dddekT Xonna mn ero
TexHn4yeckoe rnpuMmeHeHune. NMpuHUMn 4encTemsa gaTYNKoB Xosina.

5. KOHTYyp C TOKOM B MarHMTHOM rmoJsie. BpawaTesbHbi MOMEHT KOHTYypa BO BHELUHEM
MarHUTHOM mosie. MarHuUTHbLIN NOTOK. Teopema OcTporpaackoro-faycca Osas MarHUTHOro mnons.
PaboTa nepemelleHNs NPOBOAHNKA N KOHTYpa C TOKOM B MarHMTHOM rone.

6. dBneHne 3N1eKTPOMarHUTHOW WHAYKUMK (onbiThl ®Papanes). 3akoHbl ®dapages u JleHua.
Ob6benHEHHbI (OCHOBHOW) 3aKOH 3N1eKTPOMarHUTHON MHAYKLWK. BuxpeBoe anekTpuyeckoe rnose.

7. dBneHne CaMOUHAYKLUUM W B3aMMHOW WHAYKUUW. WHAOYKTUBHOCTb KOHTYpa, €OuHULA
NHOYKTUBHOCTMW.
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8. DHeprua MmarHUTHoro noss. O6bEMHAsA MJIOTHOCTb 3HEPrUU MarHUTHoro nons. MNpumeHeHue
ABMIEHUS 3/IeKTPOMarHUTHON WHAOYKUUMA B TMPOMBbIWIEHHOCTU U B TexHUKe. BO3HMKHOBEHMEe
WHOYKLUMOHHOIMO TOKA BO BpallaloLLeMCs KOHTYpe U ero npakTnyeckoe npumMmeHeHme.

9. Knaccugukauma MarHeTMKOB. 3aKOH MOJIHOMO TOKa O MarHUTHOro roJsig B BellecTBe.
BekTop HanpsAXXEHHOCTN MarHUTHOIrO NOJA U ero uMpkKynaumsa. YCNoBUs Ha rpaHuue pasgena ABYX
cpen.

10. OcHoBbI Teopun MakcBenna ANA 3J1€KTPOMArHUTHOroO Mons. TOKU CcMeleHnsa. YpaBHeHUs
MakcBenna B UWHTerpasbHOM M B AuddepeHunanbHon qopMax. MaTepuasbHble ypaBHEHUS.
MpUHUWN OTHOCUTENLHOCTU B 1IeKTPOAMHAaMUKE.

11.KonebaHusa n BosHbl. FlapMoHnyeckmne konebaHns (MexaHNYEeCKME N SNEKTPOMArHUTHbIE) U NX
XapakTepucTukn. AuddepeHunanbHoe ypaBHEHWE rapMOHNYeCcKnx kKonebaHnin. FapMoHUYeCcCKni u
AHrapMOHNYEeCKNI OCUNANATOPLI.

12. MpY>XWUHHbIA, MaTeMaTUYECKNN N PUINYECKMN MaaTHUKN. duddepeHunanbHoe ypaBHeHne
konebaHun. lMpuBeneHHas AAnHa U3NYECKOro MasTHUKa. KonebaTesbHbIl KOHTYpP. JHeprus
MeXaHU4YeCKMX U 3/IEKTPOMarHUTHbIX FAaPMOHUYECKUX KosebaHnn.

13. CnoxeHne rapMoHMYeckux konebaHuin OAHOrO0 HanpaBsieHWS W OOMHAKOBOW 4acTOThbl.
BekTopHble gnarpamMmmbl. CNoXKeHne rapMoHUYecKkmnx KonebaHuim ogHoOro HanpasneHus ¢ 6ans3kuMu
YacToTaMu. bueHuns. Cno)xeHne B3aMMHO-NEPNEHANKYNAPHbLIX FAPMOHNYECKNX KonebaHuin. durypsol
Jlnccaxy.

14. [OnddepeHumanbHoe YypaBHEHME 3aTyXaloWMX MexaHUYeCKMX W 3SNeKTPOMarHUTHbIX
KonebaHum n ero peweHne. JlorapudMnyecknin feKpeMeHT 3aTyxaHnsa. Anepmoanvyeckuin npotiecc.
KpnTunyeckoe conpoTuBEHME KOHTYpA.

15. OuddepeHumanbHoe YypaBHEHUE BbIHYXOEHHbIX MeXaHU4YeCKUX W 3NeKTPOMarHUTHbIX
konebaHun 1 ero peweHne. AMOANTYAa 1 ha3a BbIHYXXAEHHbIX KonebaHuii. Pe3oHaHC.

16. KnHemMaTuKa BOJIHOBbIX MpoLeccoB. MexaHu3M obpa3oBaHUA BOJIH B YMpyron cpege.
BosiHOBas MOBEPXHOCTb U (OPOHT BOJIHbI. MpuHUMN MolireHca. MNpoaosibHble U NonepeyYHble BOJIHbI.
YpaBHeHune beryuiel BosHbl U BOSIHOBOE (AncdepeHUnanbsHoe) ypaBHEHE MEXAaHUYECKNX BOJTH.

17. 9neKTpoMarHUTHbIE BOJIHLI. QuddepeHynansHoe (BOJTHOBOE) YpaBHEHNE 3/IEKTPOMArHUTHON
BOJIHbl. OCHOBHbI€ CBOMNCTBA 3/IeKTPOMArHNUTHbIX BOJIH. MOHOXpOMaTn4Yeckas BOJIHa.

18. 2SHeprmsa >NeKTPOMarHUTHbIX BOJIH. [loTOK 3Heprun. BekTop YmoBa-MNMoMHTUHra.
MaTepnanbHOCTb 3/IEKTPOMArHNTHOro noas. NpuMeHeHne 3N1eKTPOMarHUTHbIX BOJIH B TEXHUKE U
CBA3W.

19. MpeomeT onTuku. Lkana 3/1eKTpOMarHUTHLIX BOJIH. WHTepdepeHunsa CBETOBbIX BOJIH.
KorepeHTHOCTb U MOHOXPOMATUYHOCTb CBETOBLIX BOJIH. YcuneHne n ocnabneHme MHTEHCUBHOCTHU
CBETOBbIX BOJIH. BpemMsa 1 onvHa KOrepeHTHOCTH.

20. Metoabl HabnwpeHWs WHTeEpEpPeHUMNn CBETOBbIX BOJIH. PacyéT uHTepdepeHUNOHHOMN
KapTWHbI OT ABYX KOrepeHTHbIX UCTOYHWKOB ANA onbiTa FOHra. OnTuyeckas pa3HOCTb Xo4a BOJIH
(cBeTOBbIX Ny4en) 1 pa3HOCTb das.

21. "HTepdepeHumnsa cBeTa B TOHKUX MJEHKaXx (MosaoCkl paBHOro HakJioHa). YC/0BUS YCUIEHUS U
ocnabneHns WMHTEHCUMBHOCTM CBETOBbIX BOJIH B TOHKUX MAéHKax. [lpocBeTneHne OnTuKu,
rnpakTudyeckoe NpuMeHeHue nHTepdepeHLnmn ceeTa.

22. NHTepepeHuma B MAEHKAX MNEpeMeHHOWN TOJLWMHbI (M0A0Ckl PaBHOM TOJIWMHLI). Kosbua
HbloTOHAa.

23. WHTepdepeHUNoHHble onTuyeckme npubopbl U BONHOBOAbLI. . WHTepgepomeTpbl U KX
NpMMeHeHne B TeXHWKEe U B Hay4YHbIX UccefoBaHuax. OnTuyeckas ronorpadgpus u obnactn eé
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npnMeHeHnA.

24. Qndpakumns cBeToBbIX BOJH. MpuHumn MNonreHca v npuHumnn NonreHca-®peHens. Metona 30H
dpeHens. NpAMONMHENHOCTb pacnpoCcTpaHeHNs cBeTa B Teopumn ®peHens. Oudpakuns PpeHens Ha
KPYr/ioM OTBEPCTUWN N gucke. PaspeluatoLas cnoCobHOCTb CNeKTpasibHbIX U ONTUYECKNX Npnbopos,
obycnosneHHasa andpakuymnen ceeTa.

25. PerynapHas ©1 HeperynapHasa npocTpaHCTBeHHasa  pewéTka. [Odudpakuma Ha
NPOCTPaHCTBEHHON pelwéTKke. Andpakumsa peHTFeHOBCKUMX lyven B KpucTannax. dopmyna Bynbda -
Bparros. OugpakTomeTpunsa 1 eé npuMeHeHue.

26. EcTecTBeHHbIN cBeT. Llyr BOJIHbI. [MONApU30BaHHbIN CBET U ero nojay4dyeHue. MNonapmsauuns
cBeTa nNpu oTpaxeHuu. 3akoH bptlocTepa. ABneHne ABOMHOMO y4enpesnoMseHnsa n ero pusmndeckas
npupoaa. lNMonapmnsauma ceeTa Npu ABOMHOM JlyHenpesioMieHnn.

27. NccnepoBaHme Nonsipu3oBaHHOrO ceBeTa. 3akoH Mantoca. MonspusaynoHHble npmnbopsl 1 Ux
npumeHeHmne. NMonaponabl U NOAAPU3ALUOHHBLIE MPU3MbI.

28. OCHOBHbIe NOJIOXKEHNA KBAaHTOBON (PM3MKN. Tennosoe nsnyyeHue. AGCOMIOTHO YE€pHoe Teno.
YHuBepcanbHaa pyHKLMa Kupxrodga. Knaccuveckne 3akoHbl CtedaHa-bonbumaHa n BuHa, dhopmyna
Panes-O>XunHca.

29. BHewHNn oTo3(hdheKT N ero 3aKoHbl. POTOHbI. DHEPIrUA N UMNYNAbC POTOHa. YpaBHEHUE
ANHWTEeNnHa onsa BHewHero potoaddekTa. Jlasepbl U UX NPUMEHEHME.

30. M'mnoTesa Jlyn ne-bponns n onbiTHble 060CHOBAHUSA KOPMYCKYJISPHO-BOJIHOBOIrO Ayasin3mMa
CBOWCTB MuKpoyacTuy. Dopmyna gde-bponna. [MpuHUMn HeonpedenéHHOCTU (COOTHOLIEeHUS
HeonpenesnéHHocTen NenseHbepra) Kak NpPosiBJIeHNE KOPMNYCKYJISIPHO-BOJIHOBOIO AyaJin3Ma CBONCTB
MaTepun. BonHoBasd pyHKUUS U €€ CTAaTUCTUYECKUN CMbICA. TpuHUMN Cynepno3numn BOJIHOBbIX

PYHKUWUNA. ..

31.AToMHasa u agepHas pusnka. 3apsan, pasMep 1 Macca aTOMHOro sgpa. Maccosoe 1 3apsgosoe
yncna. Coctas aapa. [leekT Macchl U SHeprusa ceasun agep. MNpupoda anepHbIX CU.

32. JhioMnHecUeHUMA W ero OCHOBHble XapaKTepucTuku. Buabl  JIOMUHECUEHLMN.
doToNoMuHecueHums. Npasuno CTokca. PEHTreHOBCKUE NyYn N UX MPUMEHEHNe.

33. MNoHATMNE 0 AAEPHON SHEPTrEeTUKE 1 O YNPaBJISEMbIX TEPMOALAEPHbIX PeaKLMAX, KaK UCTOYHUKE
anbTepHaTUBHOIro cnocoba Nony4yeHns SHePrun.
TunoBble KOHTPOJIbHbIE 3a4aHUsA OJIA NPOBeAEeHNUA KOHTPOJA 3HAHUN

(1 kypc, 1 cemecTp)

3apauda 1. [IBn>xeHne Tesa Maccon 1 Kr 3afaHo ypaBHeHneM S=6t3+3t+2. HanTu 3aBUCMMOCTb
CKOPOCTU N YCKOPEHUA OT BpPEMEHWU. BblYncanTb cuay, OENCTBYIOLLYIO Ha TenNo B KOHLE BTOPOW
CeKyHAbl.

OorBer: u=18t2+3;, a=36t;, F=72 H.

3apava 2. Teno Mmacconm 1 kr nop AeWCTBUEM MOCTOSAHHOW CWJbl OBUMXKETCS MPSAMOJSIMHENHO.
3aBNCMMOCTb NyTW, MNPOMAEHHOro TesIoM, OT BpPEMEeHU 3afaHOo YypaBHeHneM S=2t2+4t+1.
OnpepennTtb paboTy cunbl 3a 10C OoT Havyana AENCTBUS N 3aBUCMMOCTb KMHETUYECKOW SHEPrum oT
BpEMEHMN.
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OtrBetr: A=960 /1, T=m(8t2+16t+8).

3apada 3. ToHKUn cTep>xeHb Mmaccon 300r n gavHonm 50cM BpallaeTCcs C yrjoBon CKopocTbio 10c-1
B FOPU30HTaJIbHOMN MJIOCKOCTWN BOKPYI BEPTUKabHON OCU, MPOXOASALLEN Yepe3 cepednHy CTEPXKHS.
HanTn yrnoByto CKOPOCTb, €CAWM B rMpouecce BpalleHMs B TOW e MJIOCKOCTU CTEepXEeHb
nepemMecTuUTCs Tak, 4TO OCb BpalLEHNA NPONOET Yepe3 KOHeL, CTEPXKHS.

OrBetT:w2 =2,5 c -1.

3apauda 4. CnaowHon ynnmHap maccon 0,5kr u pagnycom 0,02M BpallaeTcsa OTHOCUTENbHO OCH,
coBMagalowen C OCblo UMAMHAPa, NO 3akoHy j =12+48t -0,5t2. Ha uwnvHap OencTByeT cuna,
KacaTeJsibHas K NOBepPXHOCTU. OnpenennTb 3Ty CUY U TOPMO3ALWLNA MOMEHT.

OrBer: M=1,10-4 Hm, F=0,005 H.

3apaua 5. OnpegennTb MJIOTHOCTbL CMeCU, cocToswen n3 4r sogopona v 32 r Kucnopoga, npu
TemnepaTtype 70C n gasneHunn 93 klla.

OrBer: r» 0,48 kKr/m3.

3apava 6. YemMy paBHbl CpefHME KUHETUYECKUEe SHeprum NocTynaTesIbHOro U BpawaTeslbHOro
OBVKEHUSA MONeKYyJ1, cogepXallmnxca B 2 Kr sogopoda npu temnepatype 400K?

OTBeT: <e nNocT>=4986 KX, <e Bp>=3324 kI X.

3apava 7. OnpenennTb CpenHoo AnMHy cesoboaHoro npobera MoaeKysn U 4YACNO coydapeHuin 3a 1
C, nponcxogdawnmx Mmexngy sceMmn MoJsiekKyaaMnm Kncnopoga, Haxoasdaweroca B cocyge eMKOCTbiO 2N
npn Temnepatype 270C n pasneHun 100 Klla.

OtrBer: Z=9%1028c-1, </>=3,56%x10 - 8m.

3apauya 8. Kucnopopn macconm 320r HarpealoT nNpu NocTosHHOM pasiaeHum oT 300 go 310 K .
OnpepennTtb KOJIMYECTBO TEeMoThbl, MOrJoWeHHOe ra3oM, W3MEHEeHMWEe BHYTPEHHEN 3Heprunm wu
paboTy pacwupeHmns rasa.

OTtBeTt: Q= 2910 [x; DU= 2080 [1x;, A=830 [x.

3apaua 9. ObbeM aproHa, Haxogsuerocss npu gasneHnn 80 kMa, yBenuymnca ot 1 oo 2 n. Ha
CKOJIbKO N3MEHNTCA BHYTPEHHAS SHEPIrns rasa, eCQm pacllMpeHne npon3eBoansaock: a) nusobapHo; 6)
agnabaTHoO.

OTtBeT: a) DU=121 [1x; 6) DU=-44,6 [Ix.

3apada 10. WpeanbHad TensoBas MaluMHa MoJsiydaeT OT HarpesBaTenid, TemnepaTypa KOToporo
500K, 3a oanH uukn 3360 O>x TennoTbl. HANTM KOAMYeCcTBO TenaoTbl, OTA3aBaeMoe 3a OAUH LUK
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X0NoOUNbHUKY, TemnepaTypa koToporo 400K. Hantu paboTy MallnHbI 3a 04NH LK.

oOTBer: Q2=2688 [I>x, A=672 [Ik.

3apaua 11. Kak namMeHuTCa aHTponusa 2 r sogopoaa, 3aHnmatrwero obvem 40 n npm TemnepaTtype
270 K, ecnn paBneHne yBeNWYUTb BABOE MPWU MOCTOSAHHOW TeMrnepaType, a 3aTeM MOBbICUTb
TemnepaTypy Ao 320 K npu nocTosiHHOM obbeMe.

OT1BeT:DS= -2,27 [Ix/K.

3apayda 12. OnpegennTb HaNPsSXXEHHOCTb 3JIEKTPUYECKOro noJsif, Co34aHHOro AmMnosieM, B TOYKe
Ha NepneHauKyape K rnjaevyy AWMnossd Ha paccTosaHMu 50CM OT ero ueHTpa, ecnm 3apagbl ounons
10-8 n -10-8 Kn, a nnevyo gunons 5c¢cm.

OTBeT: HanpsKeHHOCTb Nonsa aAunons yboiBaeT 06paTHO NpoMNopLMoHaabHO d3, T.e. bbicTpee, YeM
HaNPS>XXEHHOCTb MNoJA TOYeYHOro 3apsaa, yosiBawllas 06paTHO NMPONopLIMOHaNbLHO d2 .

3apada 13. HanTu, Kak N3MEHSETCA /IEKTPOEMKOCTb U SHEPIrUg MAOCKOro KoOHAeHcaTopa, ecaun
napanfensHo ero obknagkam BBeCTU METaJUIMYECKYID MAACTUHY ToawmHon 1mm. [lMnowanb
obknagku KoHAeHcaTopa M nnacTuHbl 150 cMm2, paccTosiHne Mexay obknagkamMu 6 MM,
KoHpeHcaTop 3apsi>xeH 0 400 B n oTkntodeH oT baTapewn.

OTBeTt: DC=4,42 n®;, DW3= -295u[]x.

3apauya 14. Cunia Toka B pe3ncTope NIMHeNHo HapacTaeT 3a 4 ¢ oT 0 go 8A. ConpoTuBAEHME
pe3snctopa 10 Om. OnpenennTb KOJMYECTBO TEMNI0ThI, BblAe/NBLUEECS B pe3UCTope 3a nepsble 3cC.

OrBer: Q=360 /[Ix.

3apadya 15. baTapes coCcTOUT M3 NATU NocsefoBaTeslbHO CoeAUHEHHbIX 3nemMeHToB. 3[C
Kaxxgoro 1,4 B, BHyTpeHHee conpoTtussieHne kKaxpgoro 0,3 OM. lpn KakoM TOKe rnoJsie3Has
MOLHOCTb BaTapen paBHa 8 BT ? Onpepenntb HanbonbLUyto Mosie3Hyo MOLWHOCTL BaTapewn.

OrBer: 11 =2,66 A; 12=2A; Pnmax=8,16 BT.

Tunosblie KOHTPOJIbHbIE 3anaHUA OJid npoBeneHUa KOHTpoaA 3HAHUM

(1 Kypc, 2 cemecTp)

3apauya 1. [lo gByM 6e€CKOHEYHO AJIMHHLIM MPAMOJIMHENHBLIM MPOBOAHMKAM, Haxo4AWMMCA Ha
paccTtoaHum 10cMm gpyr oT Apyra, TeKyT TOKM cuaon 5A B Kakgom. Onpemenntb WMHOYKLULO
MarHWTHOro Nnosas, Co3faBaeMoOro ToKaMun B TOYKe, Jie)Xallen nocepeamHe Mexxay npoBogHMKaMmuy B
cnydasax: 1) NpoBOAHUKWM MapanfesibHbl U TOKW TeKyT B OAHOM HanpasneHuu (puc.7,a); 2)
MPOBOAHNKW MeprneHaAnKysipHbl, HanpaBAeHWNSA TOKOB MoKa3aHbl Ha puc. 7, 6.

35/45



OrBer: =0, B~= 27,63 MKTA.

a) B, /_E“.
I" @
)
0) Tee
YE

s 51

U

3apaua 2. D/1eKTPOH, Nponasa YCKOPSAOLLYI0 pa3HOCTb NoTeHUManoB 88 KB, BnetaeT B 04HOPOAHOE
MarHUTHOE noJsie NEPneHAUKYSPHO €ro JMHUAM UMHAYKuun. MHaykuus nons pasHa 0,01 Tn.
OnpepennTb pagnyc TPaeKTOpPUM 3NEKTPOHa.

)
)

Pric. 7

OorBer: r=0,1m.

3apaua 3. CosneHoud AnnHoni 20CcM 1 onamMeTpoM 4CM MMeeT NJIOTHYI0 TPEXC/IONHY0 0O6MOTKY 13
npoeoaa AnameTpom 0,1MMm. Mo o6MoTKe coneHomnaa TedeT Tok 0,1A. OnpenennuTb HanNpPs>XeHHOCTb
N MHOYKUWUIO Nons B cosieHouAae, MHAYKTUBHOCTb COJZiIeHOMAa, SHEpPrmio n 06beMHyto MAOTHOCTb
3Heprum nonsa coneHouaa.

OrBet: H=3000 A/M,B = 3,8%x10-3Tn, L=0,28TH, w=5,7 Ox/M3, W= 1,4x1030X.

3apayda 4. MaTepuasnbHasa To4ka Maccon 10 r coBepwiaeT rapMoHMYeckne

konebaHusa c nepnogom 1lc. HavyanbHana dasa konebaHum 300. OnpenennTb amnanTyny KonebarHumn,
MaKChMaJibHble CKOPOCTb M YCKOpeHNe KoNebnoLwwencsa To4KM, eCNM MakCMMaJibHas KMHEeTUYecKas
3Heprua pasHa 0,02 .

OrBer: A=0,32M, umax=2mM/c, amax= 12,62 m/c2.

3apauya 5. PaccTtosHMe MexnOy [OBYMS KOrepeHTHbIMU UCToYHuKamMu d=0,9 MM. WCTOYHMKMN,
ncnyckawwme MOHOXPOMaTUYECKUIA CBET C AJIMHOW BOJIHbI [=640 HM, pacnofloXKeHbl Ha PacCTOAHUN
L=3,5 M oT 3KpaHa. OnpenennTb YACJI0 CBETOBbLIX MOJIOC, pacnofaratmLmnxca Ha 1 cM AJIMHbISKPaHa.

OT1BeT: T/x=400M-1.

3apada 6. Ha oaudpakunoHHYIO peweTKy nagaetT HopMasibHO MOHOXPOMAaTUYECKUA CBET C OJIMHON
BOJIHbI 0,6 MKM. Ha 3KpaHe, pacnosioXXeHHOM Ha pacctosHun 0,55Mm, HabnogaeTcs andpakLMOHHAs
KapTWHa, rae paccTosHue Mexxay AndpakyMoHHbIMM MakCUMMyMaMi NepPBOro NopsaKka paBHo 12 cm.
OnpenennTb MNOCTOAHHY ANPPAKLMOHHON peweTKn 1 obuiee 4YMcno raaBHbIX MaKCUMYMOB,
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nony4vyaembiX C MOMOLLbIO OaHHON peweTKN.

OrBer: c= 5,5x10-6M, N=109.

3apava 7. OnpefennTtb paccTosSHUE MeXAY aTOMHbIMU NJIOCKOCTAMU B KPUCTasie KaMEeHHOW Ccou,
ecnn ANPaKLMOHHBIA MakCMMYM MepBOro nopsfka HabnwpaeTcs Npyv nafeHUM PeHTreHOBCKUX
nyyven ¢ AnnHoW BosHbI 0,147 HM nog yraom 15012° K NOBEPXHOCTU KpucTanna.

Ot1Ber: d =0,282 HMm.

3apauya 8. Bo CKosbKO pa3 yBeNYUTCSH MOLLHOCTb WU3sy4yeHUs abCcoNOTHO YepHoro Tesna, ecnu
MakKCMMyM 3SHEpPrun Wnssay4YeHms nepenBuHEeTCHa OT KPaCHOW rpaHuubl BUOMMOro CrnekTpa K ero
hroseToBon rpaHuLe?

OTBeT: MOLLHOCTb U3yYeHUs1 yBeNn4nTca B 16 pas.

3apada 9. Ha 3epKajibHY0 NOBEPXHOCTb HOPMaJibHO NafaeT MOHOXPOMATUYECKUA CBET C OJIMHON
BosIHbI 0,55 MKM, npousBoas pasneHne 9mklla. OnpenennTb KOHUEHTpauuto HOoToHOB BOAM3K
MOBEPXHOCTU U 4YMUCNO POTOHOB, MajatoLwWwmx Ha naowanb 1m2 B 1c.

OtBet: n10=1,25%x1013m-3; N=3,75x1021m-2 c-1.

3apa4al0. Mcnonb3ys COOTHOLLIEHME HeornpeneneHHocTel [el3eHbepra, nMokasaTb, 4TO sApa
aTOMOB He MOTyT COep>XaTb 3/IEKTPOHOB. CYNTaTb paanyc aapa paBHbiM 10-13cm.

OT1BeT: CpaBHuMBas MnosiydeHHoe 3HadeHMe Dux CO CKOpOCTbi CBeTa B BakyymMe c=3X108 m/c,
BNANM, 4TO Dux> C, @ 3TO HEBO3MOXXHO, CJZieaoBaTeJiIbHO, A4pa He MOryT coaep>XXaTb 3JIeEKTPOHOB.

3apada 1l1l.Hantum sHepruto cBaA3M agpa n3oTona AMTus .

OorBer: WcB=[(3%1,6724x10-27+4x1,6748%x10-27-11,6475x10-27)]x(3x108)2/x.

7.4. MeToaunyeckue MaTtepuanbl, onpeaensiowme npouenypbl OLeHMBaHUA 3HAHUMN,
YMEHMUMN U HaBblKOB, U ONbITa AEATEJIbBHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUMpoOBaHUA
KOMMEeTeHLUun

Llikana oueHuBaHuUA OueHka KpuTepuu BbiCTaBJIEHUA OLLEHKHU
100-npoueHTHas WwKana HeynosneTBopuUTENbLHO MeHee 50 % npaBuWibHbIX OTBETOB
YOOBNEeTBOPUTENLHO 50- 69 % NpaBWibHbLIX OTBETOB
XopoLio 70-84 % npaBwuJIbHbLIX OTBETOB
OTAn4HO 85-100 % npaBu/ibHbIX OTBETOB
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NByx6annbHas WwKana

He 3a4TeHo

BbicTaBnseTcs Npu  HaAU4yUnm  Cepbe3HbIX
yNyweHnidi B npouecce WU3NoXKeHus Yy4ebHoro
MaTepuana; B Cjly4yae OTCYTCTBUS  3HaHWN
OCHOBHbIX MOHSTUIA W OMnpefeseHnin kKypca uau
NPUCYTCTBUM GOMBLIOrO0 KOMMYEeCTBa OWMBOK Mnpu
MHTeprpeTaunMn OCHOBHbLIX OMpefesieHun; ecnu
CTYAEHT MoKasblBaeT 3HauYUTesibHble 3aTpyAHEeHUs
Npu OTBEeTE Ha NpeasioKeHHble OCHOBHblE U
\OMOJIHATESIbHbIE BOMPOChHI; npu yCcnosuu
OTCYTCTBUS oTBeTa Ha OCHOBHOW "
\LOMNOJIHATENBHbI BONPOCHI.

He BbINOJHEHO

BayTeHo

BbicTaBnseTca npu yCcsoBUW, €C/W CTYyLOeHT|
nokasblBaeT  xopoluve  3HaHus N3YYEeHHOro
MaTepuana; CaMOCTOSATENbHO, JIOFNYHO )
nocnenoBaTeNlbHO W3NlaraeT W WHTepPrnpeTupyeT
MaTepuansbl y4yebHoro Kypca; MOJIHOCTbIO)
packpbiBaeT CMbIC/1 MpeffiaraemMoro  BOMPOCA;
BJlafleeT OCHOBHLIMW TEPMUHAMWU W MOHATUSMU
N3y4YeHHOro Kypca; rnokasblBaeT yMmeHune
nepenoXnTb TeopeTnyeckue 3HaHUS Hal
npeanosaraemblii MPaKTUYECKUIA OMbIT.

BbINoJIHEHO

qETpr8X6aJ'IJ'IbHaﬂ LKasia

HeynosneTsopuTebHO

Oby4alowmninca He 3HaeT 3HAaYUTeNbHOW 4YacTwu
MporpaMMHOro MaTepuana, DonycKaerT]
CyLlecTBeHHble owunobkn, C 6onbwmMK
BaTpyOHEHUAMMN BbIMNONHAET npakTnyeckune
aboThl.

Vp,osneTBoleTeano

Obyyatowmiicsa ycBOUN TOJIbKO OCHOBHOM
MaTepuas, HO He 3HaeT OThAeNbHbIX JAeTanen,
\jonyckaeT HeTO4YHOCTH, HEeLOoCTaTO4YHO
npaBuWJibHblE hOopMYySIMPOBKY, HapyLuaeT|
NocnefoBaTeNIbHOCTb B U3/10XKEHUU MPOrpaMMHOro
MaTepuana 1 UCMbITbIBAET 3aTPYAHEHUS B

BbIMOJIHEHUWN MPAKTUNYHECKUX 3af4aHnNN.

Xopowo

Obyyatowmnca TBepao 3HaeT MNPOrpaMMHbIN
MaTepuas, rpaMOTHO 1 MO CyLLeCcTBY M3naraeT ero,
He [onyckaeT CyLWeCTBEHHbIX HEeTOYHOCTel B
OTBETE Ha BOMPOC, MOXET MPaBUJIbHO MPUMEHSATH
TeopeTnyeckune NoN0XKEHNS " BnageeT
HeobXoAUMbIMM  HaBblKaMW  MpPW  BbINOJIHEHUN
NpaKTUYEeCKUX 3afaHUN.

OTAnYHO

Obyyatowmnca rnyboko M MpPoOYHO YCBOWJS BECH
NporpamMMHbIA MaTepuan, ncyepnbiBatoLLe,
nocnenosaTesIbHO, FPAMOTHO W JIOFMYECKU CTPONHO
ero nsnaraeT, TeCcHO YyBfA3bIBaeT Teopuw d
npakTukon. O6y4alowmMnca He 3aTpyaHseTca (g
OTBETOM MpX BMAOU3MEHEHUWN 3afaHuns, cBO6OAHO
CNpaBnseTcs C 3ajadaMu, 3afaHusaMuU U ApYryMuy
BUAAMUN MPUMEHEHNA 3HaHWIA, MOKa3blBaeT 3HaHUSA
3aKOHOA4ATEeNIbHOr0 U HOPMaTUBHO-TEXHUYECKOrO
MaTepnasioB, NpaBuibHO 06OCHOBLIBAET MPUHATbLIE
peleHns, BlafeeT pa3HOCTOPOHHMMN HaBblkaMu 1
npveMaMy  BbIMOJIHEHUSA MNpaKTU4Yeckux paboT,
0OHapy>XKMBaeT yMeHMe caMoCcToAaTeNbHO 0606LaTh

N n3naratb MaTepunan, He Oonyckasa owmnboK.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

OemunpyeHko, B.U. ®unsuka: yyebHuk / B.1N. DemnagyeHko, 1.B.
OemnpgyeHko. — 6-e n3g., nepepab. n gon. — MockBa:
NHOPA-M, 2022. — 581 c. - URL:

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

XaBpyHsiK, B. I'. Kypc ¢pun3sunkn : y4ebHoe nocobue / B.T.
XaBpyHsK. — MockBa : UHOPA-M, 2021. — 400 c. — (Bbicliee
obpasoBaHue: bakanaspuaT). — DOI 10.12737/762. - ISBN
978-5-16-006395-9. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1149108

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

8.2. lononHuTesNibHaA nurtepaTtypa

HasBaHue

CcbsIKa

Ky3Heuos, C. /. ®usuka. BonHoBasa ontuka. KBaHToBas
npupoaa nsnyyvyeHns. dNeMeHTbl aTOMHOWN 1 SAEPHON (PU3NKKN
: yyebHoe nocobue / C.1. Ky3Heuos, A.M. Jlupep. — 3-e n3g.,
nepepab. n pon. — MockBa : By3oBckuin y4ebHuk : UHOPA-M,
2024. — 212 c. - ISBN 978-5-9558-0350-0. - TekcT :
3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2120774

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

Masnos, C. B. O6bwasn punsunka: cbopHmk 3agay : y4ebHoe
nocobue / C.B. Masnos, J1.A. CkuneTtposa ; nof pea. C.B.
MaenoBa. — Mockea : UHOPA-M, 2023. — 319 c. — (Bbiciee
obpasoBaHue: bakanaspuaT). — DOI
10.12737/textbook_5ad4b0fd3ee963.26468696. - ISBN
978-5-16-013262-4. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2126629

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

OemunpyeHko, B. . ®usuka : y4ebHuk / B.. leMmnayeHko,
WN.B. Jemna4yeHko. — 6-e n3g., nepepab. n pon. — MockBsa :
NH®PA-M, 2022. — 581 c. + [don. maTepunanbl [SNeKTPOHHbIN
pecypc]. — (Bbicluee obpa3oBaHue: bakanaspuarT). - ISBN
978-5-16-010079-1. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1858485

https://znanium.ru/catalog/document?pid=1858485

Hwnkepos, B. A. ®u3unka onsa sy3os. MexaHuka n
MonekynsapHasa usmka : y4ebHuk / B. A. HukeposB. - 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

Hukepos, B. A. ®u3snka. CoBpeMeHHbIN Kypc : y4ebHuk / B. A.
Hwunkepos. - MockBa : flawkos u K, 2023. - 441 c. - ISBN
978-5-394-05378-8. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085552

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

8.3. MHPOpPMaALMOHHO-TEIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»

- ObpasoBaTenbHbIN NopTan ®PreQyY BO «MITY»[2neKTpoHHbIN pecypcl: Pexxum gocTyna:
https://mkgtu.ru/ - OcmnumaneHbin canT MpaBuTenbcTBa Poccnnckon depepaunmn. [DNEeKTPOHHbLIN
pecypcl: Pexxum pgoctyna: http://www.government.ru - Hay4yHas anekTpoHHas bubnmorteka
www.eLIBRARY.RU - Pexxum gocTyna: http://elibrary.ru/ - 2neKTpOHHbI KaTanor 6ubnnoTekn -
Pexxum pocTtyna: //http://lib.mkgtu.ru:8004/catalog/fol2; - EouHOe OKHO gocTyna K
obpa3oBaTenbHbIM pecypcaM: Pexxum goctyna: http://window.edu.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

OOw M e BONPOCH OpraHu3auuu U3y4eHUA OUCLMUMJIMNHBIHA U3yYeHMe OAUCUUMIMHBLI corflacHO y4ebHOMY nnaHy Ha o4Hon cdopme obyyeHus
oTBoAnTCA 180 Yacos, U3 HMX 102 ayanTopHbIX Yaca, 41.75 vaca anga CPC. AyauTopHble Yacbkl MoApasaensainTca Ha nekuum (514aca), npakTmnyeckme
paboTbl (344aca) n nabopaTopHblie paboTbl (174aca). Ha 3ao04HON hopme 0byHeHUs N3y4eHUto ANCLUMMANHBLI COracHoO y4ebHOMY MaHy OTBOAMTCA
180 4yacoB, U3 HUX 18 ayanTopHbIX YacoB 1 149 yacos gaa CPC. AyanTopHble Yacbkl MOAPa3AenAnTCa Ha nekummn (6 YacoB), npakTnyeckme paboTbl (6
YacoB) 1 nabopaTopHble paboThl (6 Yacos).

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

MpakTnyeckne 3aHATUSA COCTaBAAIOT BaXKHYK 4acTb NpoeccnoHanbHON MOAFOTOBKU CTyAeHToB. OCHOBHas Lefib NPOBEAEHUSA NMPaKTUYECKNX
(ceMnHapcKux) 3aHATUN - POPMUPOBAHNE Y CTYAEHTOB aHAIMTUYECKOr0, TBOPYECKOr0 MbILLAEHUS NyTeM NpnobpeTeHnsa NpakTUYeCKUX HaBbIKOB.
CopepxaHne npakTUYeCKUxX 3aHATUA ukcupyetca B PML B pasgene 5.4. HacToAwewn nporpamMmbl. Ba)kHom cocTasnstowen nobon gopmbl
MPaKTUYECKMX 3aHATUIN ABAAIOTCA ynpakHeHnsa (3agaHus). OCHoBa ynpaXXHeHUs - npuMep, KoTopbln pa3zbupaeTca ¢ No3numn Teopun, pasBuTon B
nekumun. Kak npaBusio, OCHOBHOE BHMMaHWe yaenseTcs (OPMUPOBAHUIO KOHKPETHbIX YMEHUW, HaBbIKOB, 4TO W OnNpefenseT copepxaHuwe
0eAaTeNbHOCTM CTyOeHTOB - pelweHue 3agay, rpaduyeckne paboTbl, YyTOYHEHME KaTeropuin M MOHATUA HayKu, SABASIOWMXCA MNpennochblSIKOn
NPaBuJIbHOrO MbIWNEHUS U pedn. MNpakTuyeckme (CeMMHapPCKUE) 3aHATUSA BbIMOJIHAIT crefylowme 3ajadn: CTUMYIUPYIOT perynsapHoe nusy4vyeHue
peEKOMEHAOBAaHHOW NUTepaTypbl, @ TakKXe BHMMATESIbHOE OTHOLUEHMEe K JIEKLUMOHHOMY KypCy; 3aKpenasioT 3HaHWSA, MOoJyYeHHble B npouecce
JleKumoHHoro oby4eHns m camocTosdATenbHOW paboTbl Hap NuTepaTypon; pacwupatoT obbemM npodeccMoHasbHO 3HA4YUMbIX 3HAHWUW, YMEHUN,
HaBblKOB; MO3BONAIOT MPOBEPUTb MNPaBUILHOCTb paHee MOJYYEeHHbIX 3HaHWW; MNPUBMBAKOT HaBblKM CAaMOCTOATESNIbHOr0 MbIWIEHUS, YCTHOrO
BbICTYNJIeHns; cnocobcTByloT cBOOOAHOMY OMEPUPOBAHMIO TEPMUHOJSIOrMEn; MpefoCTaBAsAiOT MNpenofaBaTesito BO3MOXHOCTb CUCTEMaTUYeCKu
KOHTPONMPOBaTb YPOBEHb CaMOCTOATeNbHOW paboTbl CTyaeHTOB. [py MNOAroTOBKE K MNpPakKTUYeCKMM 3aHATUAM HeobxoaMmMo MNpoCMOTPeTb
KOHCMEKTbl IeKUUIA N MeToANYECKNE YKa3aHUA, PEKOMEeHO0BaHHYI0 NMTepaTypy Mo AaHHOW TeMe; BbINOIHUTL AOMallHee 3a4aHue; NoAroTOBUTLCA K
OTBETY Ha KOHTPOJIbHbIE BONPOChl. B caMOM Ha4asie NpakTUYeCKoro 3aHATUA NpernojaBaTeneM NpoBoAUTCA ONPOC CTYAEHTOB NO U3y4YaeMon TeMe C
BbICTaBNeHMeM OLeHOK. [anee noj pykKoOBOACTBOM rpenojaBaTesid pelwlatroTcA 3ajadnm No AaHHOW TeMme. B npouecce peweHus 3afayv B
WHTEepPaKTMBHOM (hopMe NpPoBOAMNTCA 06CyXAEHME BO3MOXHLIX MyTeN peLlueHns, AOCTOBEPHOCTUN MONYYEHHbLIX Pe3yNbTaToB, OLLEHKN MPaBUSIbHOCTH
peweHns. AKTUBHOCTb B 06CY)XAEHMN N afeKBAaTHOCTb Cy>XAEHW OLeHBaeTCsa COOTBeTCTBYOWMM Bannom.
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YrnybneHne n KOHKpeTusauma 3HaHUA NMPoOu3BOAUTCA Npu npoBeneHumn nabopaTopHbix paboT. OCHOBHLIM METOAOM MPOBEAEHNSA 3TUX 3aHATUN
ABNSIeTCA camocTosaTenbHaa paboTa CTyoeHTOB C WCMNosb3oBaHMeM JnabopaTopHoro obopyaoBaHWs, HarnasAHbix nocobun, Heobxogumon
TEXHNYECKOM OOKYMEHTaUuUnM N nntepaTypbl. Ka)kaoe 3aHATUE OCHalWAeTCA AMAAKTUYECKUMN MaTepuasaMu: nNnakaTamu, cxemamun. CogeprkaHue
NabopaTopHbIX 3aHATUI pukcmpyeTca B PN B pa3nene 5.5. HacTosLen NporpaMmmel

Mpu MoaroToBKe K 3a4€Ty B [AOMOJIHEHME K WU3YYEHUIOD KOHCMeKTa nekumnm u y4ebHbix nocobuin, HeobxoonMMO Monb30BaTbCA y4ebHON
nTepaTypon, PEKOMEHAOBAHHOW B HacToAWEN nporpamme. MNpu NoOaroToBKe K 3a4eTy HY)XHO U3Y4YUTb TEOPUIO: onpedesieHns BCEX MOHATUN U
3aKOHOB [0 COCTOSHUA NMOHUMaHNA MaTepuasa, CaMOCTOATE/IbHO PELNTb TUMOBLIE 3a4a4Yu MO Ka)Kaon Teme.

MpyM NOAroTOBKE K 3K3aMeHy B [AOMOJIHEHME K W3YYEHUID KOHCMEKTOB JIeKLUWA, HeobxoAMMO MoJib30BaThCA Yy4ebHOW nuTepaTypou,
pPEKOMEHA0BaHHOM K HacTosLLen nporpaMmme. MNpn NOArOTOBKE K 3K3aMeHY HE0BX0AMMO N3Y4YNTb TEOPUIO: ONpeaeieHns BCex NOHATUI 1 3aKOHOB A0
COCTOSIHMSI MOHUMaHUA MaTepuasla U CaMOCTOATENIbHO PEeLnTb MO HECKOJIbKY TUMOBbLIX 3afay U3 Kaxxaon Tembl. Mpu pelleHMn 3apay Bceraa
HeobXx0ANMO YyMEeTb Ka4eCTBEHHO MHTEPNPETMPOBATbL NTOI PeLLleHus.

CamocTosTesibHas pa60Ta CTyaeHToB (CPC) no agucumnnmHe Urpa€eT Ba)>XHYK PpoOJib B XOoAe BCEro y‘ie6HOFO npouecca. MaTepVIaJ'IbI n
MeToan4eckme pekomeHgaunmm gna obecneveHuns CPC rotoBaTcs nperogaBaTesIEM N BblAalOTCA CTYAEHTY NpenogaBaTtenemMm n bnbnuoTtekon.
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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 npoaykTta 14.0.6024.1000 SP1 MSO (14.0.6024.1000) 02260-018-0000106-48095

OdncHbIn nakeT Microsoft office 2016 Jorosop o1 26.05.2020 Ne 32009117096 Jorosop o1 17.01.2019 Ne 31908696765

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

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

Ha3BaHue

Znanium.com. ba3oBas KonneKUns : INeKTPOHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTENbCKUN LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. nosab3oBaTesnen. - TeKCT: 31eKTPOHHbIN.®oHA DBC chopMmpyeTCs C y4eTOM BCEX U3MEHEHUN
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTaummn, sHUMKIONEMN, CI0BapyU N CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanyYyeckne N3fgaHus u N3faHuns, BbinyCKaeMble nsgatenbCcTBamMm By30B. http://znanium.com/catalog/

9BC «KoHCcynbTaHT cTyaeHTa». Konnekumsa ArpapHble Hayku : CTyeH4YecKas anekTpoHHas bubnmoTteka : cant / OO0
«Monntexpecypc». INeKTpoHHaa Gubnnoteka TexHn4eckoro By3sa. - Mocksa, 2012. - . - URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2016-020.html - Pexxum gocTyna: Ansa 3aperncTpup. nosb3oBaTenen. -
TeKCT 3/IEKTPOHHBIV. BNAETCA 3IEKTPOHHON BubnnoTteyHon cncrtemont (36C), npenocTaBAsAOLEN AOCTYN Yepes CeTb
NHTepHeT K y4ebHOI nnTepaType v AONONAHUTENbHBIM MaTepuanam, NpnobpeTeHHbIM Ha OCHOBAHUWN MPSAMbIX OrOBOPOB C
npasoobnagatenamu. NMonHOCTbIO cooTBETCTBYET TpeboBaHMAM hefepalibHbIX FOCYAapCTBEHHbIX 0bpa3oBaTeIbHbIX
CTaHAapToB TpeTbero nokosaeHus (ProcC BO 3+) K KOMNIEKTOBaHUIO 6MB6MOTEK, B TOM HMC/1€ INIEKTPOHHbBIX, B HacTu
hopmMmpoBaHNA pOHAOB OCHOBHOM N AOMNOSHUTENbHON NnTepaTypbl, Ans CrMO, BO n acnupaHTypbl.
http://www.studentlibrary.ru/catalogue/switch kit/x2016-020.html

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pe>xxum pocTyna: Ansa 3aperucTpup. nonb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. MNnaTtdopma eLIBRARY.RU 6bina co3fnaHa B
1999 roay no nHMumaTmee Poccminckoro poHAa pyHAaMeHTasbHbIX UCCefoBaHUM Ana obecnevyeHns pOCCUNCKMM YYEHBIM
3JIEKTPOHHOr0 A0CTYyNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALNAMUN U HbiHE ABNSETCA BeAyLLel 3N1eKTPOHHON 6MbanoTekon Hay4HOM NepnoamnKn Ha pycCcKkom
A3blke B Mupe. https://elibrary.ru/defaultx.asp

Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn 00CTyN) K CAleayoLM COBPEMEHHbIM
npodeccnoHanbHbIM 6a3am AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

KoHcynbTaHT lMntcC - cnpaBoYyHas NnpaBoBas cuctema (http://consultant.ru)

Hay4Has anekTpoHHas 6ubanoteka (H3B) (http://www.elibrary.ru)

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

KunbepJleHnHka (http://cyberleninka.ru) 5. HaunoHanbHasa sanekTpoHHasa 6ubnmnorteka (http://H36.pd)
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

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

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

1. OnepaumnoHHasa cuctema «Windows»,
norosop
0376100002715000045-0018439-01 o1
19.06.2015; csob6oaHO
pacnpocTpaHsiemoe (becnnaTHoe He
TpebyloLlee NMLEH3NPOBaHMNSA)
nporpammHoe obecnevyeHue: 1.
Mporpamma ans BOCNpoOn3BeLEHUS
aynno n Buaeo gannos
«VLCmediaplayer»; 2. lNporpamMmma ans
BOCMNPOU3BEAEHMNS ayaM0 1 BUAEO
amnnos «K-litecodec»; 3. OpncHbIN
nakeTt «WPSoffice»; 4. Nporpamma ans
paboTbl C apxnBamu «7zip»; 5.
Mporpamma gns paboTbl €
nokymeHTamun cpopmaTta .pdf

«Adobereader
NabopaTopusa anekTpnyecTsa n YyebHas mebenb Ha 24 nocafo4HbIX 1. OnepaumnoHHasa cuctema «Windows»,
MarHeTmnsma (1-221) 385000, MeCT, AO0CKa, MyibTUMeaNNHOe norosop

Pecnybnvnka Agbires r.Mankon, yn.
Mepsomawnckas, aom Ne 191, 3naHue
y4yebHoro Kopnyca

obopynoBaHUe (KOMMblOTEP, NMPOEKTOP,
3KpaH), HarnsgHble nocobus,
crpaBoYHas AnTepaTypa, Tabnuubl.
KomnnekT obopyaoBaHus ans
NPOBeZleHNsl SKCNEPUMEHTOB MO
pa3feny «3NeKTpU4ecTBO U1
MarHeTu3m».

0376100002715000045-0018439-01 o1
19.06.2015; cBoboaHO
pacnpocTpaHaemoe (becnnaTHoe He
Tpebyloulee NMLEH3POBaHMNS)
nporpammHoe obecneyerue: 1.
Mporpamma ons BocrnpovsseeHns
ayano v Bnaeo ansios
«VLCmediaplayer»; 2. lNporpamma ans
BOCMNPON3BEAEHMNSA ayAno 1 BUAEO
hannos «K-litecodec»; 3. OUCHbIN
nakeT «WPSoffice»; 4. NMporpamma ons
paboTbl C apxmBaMu «7zip»; 5.
Mporpamma ansa paboTsl C
OoKyMeHTamu copmaTa .pdf

«Adobereader
NabopaTopunsa oNTUKK N KBaHTOBOW YyebHasa mebenb Ha 24 nocago4HbIX 1. OnepaumnoHHasa cuctema «Windows»,
hun3nkn(1-223) 385000, Pecnybnvka MecCT, AOCKa, MyJibTUMeunHoe norosop

Apbires r.Mawnkon, yn. Nepeomanckas,
nom Ne 191, 3paHne y4ebHoro kopnyca

obopypnoBaHue (KOMMbIOTEpP, MPOEKTOop,
3KpaH), HarnsaaHble nocobus,
cnpaBoYHas nnTepaTypa,
Tabnnubl.KomnnekT obopyanosaHusa ans
npoBeAeHnNs 3KCNepuMeHTOB Mo
pa3geny «OnTMKa U KBaHTOBas
PU3nKa».

0376100002715000045-0018439-01 oT
19.06.2015;cBoboaHO
pacnpocTpaHsaemoe (6ecnnaTHoe He
TpebyloLiee NULEH3NPOBaHNSA)
rnporpammHoe obecnedveHue:1.
Mporpamma ons BocnpovsBeneHns
ayano n smaeo annos
«VLCmediaplayer»;2. MNporpamMmma osas
BOCMNPOU3BEAEHNS ayaMo 1 BUAEO
hannos «K-litecodec»;3. OduUcHbIN
nakeT «WPSoffice»;4. Mporpamma ans
paboTbl C apxmBaMu «7zip»;5.
Mporpamma ansa paboTsl C
ODOKyMeHTamu chopmaTa .pdf

«Adobereader
MynbTumepunHaa nabopaTtopus KomnbloTepHbI KNacc Ha 8 1. OnepaumnoHHasa cuctema «Windows»,
MNHHOBALIMOHHbIX TexHonorunm (1-228(a)) [ nocago4YHbIX MECT, OCHALLLEHHbIN [orosop

385000, Pecnybnnka Agbiresir.
Marnikon, yn. NMepBomanckas, ooMm Ne
191, 3paHue yyebHoro kKopnyca

KOMMnbloTepamu Pentium ¢ BbIXO40OM B
WNHTepHeT HarnagHble nocobus,
crnpaBo4Hasa nuTepaTypa

0376100002715000045-0018439-01 o1
19.06.2015; csob6onHO
pacnpocTpaHsiemoe (becnnaTHoe He
TpebyloLlee NULEH3NPOBaHMNSA)
nporpammHoe obecnevyeHue: 1.
Mporpamma ans BOCNpPOM3BELEHUSA
aynno n Buaeo gannos
«VLCmediaplayer»; 2. lNporpamMmma ans
BOCMNPOU3BEAEHMNS ayaM0 1 BUAEO
tamnnos «K-litecodec»; 3. OpncHbIN
nakeTt «WPSoffice»; 4. Nporpamma ans
paboTbl C apxnBamu «7zip»; 5.
Mporpamma gns paboTkl €
nokymeHTamun cpopmaTta .pdf
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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

«Adobereader

YnTanbHbIA 321 HAXOAUTCS B M1aBHOM
Kopryce yHUBepCUTETa Mo Y.
MNepBoManckas, gom Ne 191, 385000,
Pecnybnunka Apbires, r. Mankon,

B HacToswee Bpems bubnnoTteka
pacrnosaraeT : NoCafoYHbIX MecT ans
nosnb3oBaTenen 6ubnmortekm -100, B
TOM 4ncne 32 aBTOMaTU3NPOBAHHbIX
pabo4nx mecT gns nonb3oBaTenen
(APM-4yuTaTenb) C NOAKIIOYEHNEM K
NHTEpPHETY.

1. OnepaumnoHHasa cuctema «Windows»,
norosop
0376100002715000045-0018439-01 oT
19.06.2015; cBob6oaHO
pacnpocTpaHsiemoe (becnnaTHoe He
Tpebyloulee NMLEH3NPOBaHMNS)
nporpammHoe obecneyeHue: 1.
Mporpamma Ans BOCNpPOM3BEeLEHUS
ayano v Bnaeo ansios
«VLCmediaplayer»; 2. lNporpamMmma ans
BOCMNPOU3BEAEHMNS ayAM0 1 BUAEO
annos «K-litecodec»; 3. OUCHbIN
nakeT «WPSoffice»; 4. Nporpamma ans
paboTbl C apxmBaMu «7zip»; 5.
Mporpamma ansa paboTsl €
nokymeHTamun cpopmaTta .pdf «Adoberea
derhttp:/lib.mkgtu.ru/index.php/rezhim-
raboty-nb-mgtu
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