[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaumsa o Bnagenbue:

OUPRALPAAPHES RCYARRETBEHHOE blo
[lomkrocts: MpopekroptMAMKARGIMNA rocyn,
[ata nognucanus: 02.09.2024 15:20:07

VinPaKy st TMAHKEREPHbIN haKynbTeT

faa404d1aeb2a023b5f4a331ee5ddc540496512d

MNHOBPHAYKHN POCCUMN

n>xeTHoe obpasoBaTenbHOEe yuypeXXaeHue Bbicluero obpasoBaHus
APCTBEHHbIA TEXHOJIOrM4YeCKUN YHUBEepCcUTeT»

Katpegpa MaTema TRy, VSR 1T C

CTEeMHOIro aHaJim3a

YTBEPXOAIO

MpopekTop no yyebHon paboTe
J1.1. 3apopoxxHas

« » 20 r.

PABOYASA NMPOrPAMMA

no ancumnianHe

Nno HamnpasBJ/IEHUIO MOArOTOBKM

no npoduso NOAFOTOBKK (Cneynanmnsanmm)
KBanngunkaumsa (CTeneHb) BbiMyCKHUKA
dopma oby4yeHuns

rop Ha4yana NOAroTOBKM

b1.0.07 ®usuka

20.03.01 TexHocepHas 6e3onacHOCTb
ObecnevyeHune skonornyeckom 6esonacHocTun
6akanaBp

O4Has, 3ao4Hasq,

2024

Mankon

1/53



Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noaroToBku (cneumanbHocTn) 20.03.01 TexHochepHan 6e30nacHOCTb

CocTaBuTesnib pabouyer nporpamMMmsi:

CTapLwwuin npenogasaTesb MoanncaHo npocton 30 CuioxoBa [lapenxaH
Kahenpsl, 07.06.2024 BukeHTbeBHa
(LOJKHOCTb, y4eHOoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

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

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

19.07.2024 MoanncaHo npocton 3 OémunHa TaTbsAHa NBaHOBHa
19.07.2024
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CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen
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(cneunanbHOCTN)
21.07.2024 MoanucaHo npocton 3l Cyxopykux KOpunm NeBaHoBUY
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HBE MI'TY
(Ha3BaHue FIOLIpaBJleﬂeHI/Iﬂ)
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16.07.2024
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

OucumnnanHa «dusmka» sSBASETCS 0OHOW M3 OCHOBHbIX PyHAAMEHTasbHbIX Y4ebHbIX AUCLUMAVH.
OHa obecneymBaeT MNOArOTOBKY K YCMELIHOMY OCBOEHUIO AUCLUWMAWH €CTEeCTBEHHOHAy4YHoOro wu
npodeccnoHanbHOro LMKJOB, COCTaB/ISIeET OCHOBY TEOPETUYECKOW MoAroToBkM 6akanaBpos,
obecneymBalollyldo BO3MOXHOCTb WCMOJIb30BaHUS  (U3NYECKMX MPUHLUMOB B obnactun
TexHocgepHon 6e3onacHOCTU.

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

-CO3[aHNe OCHOB HeobXoAMMOl TeopeTUYeCcKon MOoAroTOBKM MO (U3MKe, MO3BOASAWMX B
JanbHelleM pellaTb KOHKPETHble 3adaudn B cepe obecnevyeHns TexHocdepHon 6e30nacHOCTY;

-nprnobpeTeHne HaBbIKOB MCMO/Ib30BAHUSA PA3/IMYHbIX METOAUK (PU3NYECKUX U3MEPEHUA W
MEeTOoO0B (DU3MYECKOro aHaIM3a K PELLUEHNI0 KOHKPETHbIX TeEXHUYECKMX Npobiem.

[ONna [oCTUXKEeHUs OaHHOW Lenn Obiin MocTaBNeHbl 3aaa4yM:

* OCBOEHME 3HaHUNM O PyHOAMEeHTalIbHbIX (PU3NYECKNX 3aKOHaX N MPpUHLMNaXx, exawmx B oCHOBe
COBpeMeHHOIZ Ct)l/l3|/|'-IeCKOIZ KapTUHbI MWUpa; Hanbosee BaXkHbIX OTKPbITUAX B obnactu PU3nKN,
OKa3aBWMNX onpeaendwouiee BJINAHNE Ha pa3BUTuUe TEXHUMKU N TeXHONOrnmn, MeTogax Hay4HOro
NMO3HaHNA Npunpoabl,;

oBslafjleHne yMeHWsMU MpoBOAUTb HabnoAeHWs, NNaHMpPoBaTb M BbINOJIHATE 3KCNEPUMEHTHI,
BblABUraTb runoTe3bl U CTPOUTb MoOAesin, NMPUMEHATb MOoJlyYeHHble 3HaHWA No u3nke ans
06bACHEHNA pa3HOOBpasHbIX (U3NYECKUX SABJIEHWA W CBONCTB BELLECTB; MNpPaKTUYeCKn
NCnosb3oBaTb  (uU3NYecKne  3HaHUS; OoueHMBaTb  [OOCTOBEPHOCTb  eCTeCTBEeHHO-Hay4YHOWN
MHGopMaLnu;

pa3BuTME MO3HaBaTeNIbHbIX MHTEPEeCOB, WHTENNIeKTYallbHbIX W TBOPYECKMX crnocobHocTen B
npouecce npnobpeTeHns 3HaHUN N YMEHWI Mo (PU3MKE C UCNONb30BaHNEM Pa3/INYHbIX NCTOYHNKOB
NHGOPMaL MM N COBPEMEHHbLIX MHHMOPMALMOHHbIX TEXHOMOMNIA;

BOCMUTaHMWe Yyb6eXAEeHHOCTU B BO3MOXXHOCTW MO3HaHWUS 3aKOHOB MpPUpPOAbl, MCNOJIb30BaHUSA
OOCTMXKEHUN u3nkn Ha 6naro pa3BUTUS YeNoBEeYEeCKOW umBuUAM3auumu; HeobxogmmocTu
COTpyAHMYECTBa B MNpoLEecce COBMECTHOrO BLIMOJHEHUA 3afayd, YBaXXUTEJIbHOrO OTHOWEHUA K
MHEHWIO OMNMOHEeHTa npu o0bcy>kxaeHnn NpobneM ecTeCTBEHHO-HAY4YHOIro COAEP>XaHUs; TOTOBHOCTU K
MOpPasibHO-3TUYECKOM OLIEHKE MCMO0JIb30BaHUSA Hay4HbIX OOCTUXKEHWIA, YyBCTBa OTBETCTBEHHOCTMU
3a obecnedyeHunsa s3Kosornyeckom 6e3onacHOCTU OKpPYy KatloLWen cpeabl;

MCriosib3oBaHne I'Ipl/lO6p€T€HHbIX 3HAHWN 1 yMEHI/IVI ona peweHna npakTn4ecknx 3adad
MoBCeQHEBHOM >KWU3HW, obecneyvyeHna 6e30MacHOCTM COBCTBEHHOW >KU3HW, PaunoOHalIbHOr o
npmnpoaonosib30BaHUA 1 OXpPaHbl 0pr>Karou_|,e|7| cpeabl, BO3MOXHOCTb MNpUMeHEeHNA 3HaAHUN npm
peweHnn 3aga4y, BO3HMKaOLWnX B nocne,u,yrou.l,e|7| ﬂpOCpeCCI/IOHaJ'IbHOIZ neAaATeNIbHOCTHN.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

2. MecTo AMCUMNJIMHBI B CTPYKType Ol no HanpaBJ/IEHUIO NOLATOTOBKM.

,D,I/ICLI,VII'IJ'IVIHa «DPunsnkKa» BXOAWUT B 6a3osyro YyacTb 60Ka ancunmniamH NnoaroToBKM 6aKanaBpa no
HanpaBneHuto «TexHocepHasa 6e30NacHOCTb».

Kypc «®u3mka» ABNAETCA COCTAaBHOM 4acTblo dyHAaMeHTalbHOW (PU3MKO-MaTeMaTUYeCKON
noAaroToBku, Heobxoammonm gnsa ycnewHowm paboTbl NnpodeccnoHana B chepe

TexHocgepHon 6e3omacHOCTU.

OuncunmnnnHa «®usnka» nMMeeT NIorn4yeckne n copepxaTesibHO-MeTOoAMNYeCcKne CBA3N C TakuMu
ANCUUMINHaMU KaK MaTeMaTuka, MHPopMaTuMKa, XMMNSA, 3KONOMNA N ABNAETCSH I'IepBOIZ CTyneHbio
n3ydyeHumsa HEKOTOPbIX OGLLI,GI'IpO(pGCCI/IOHaJ'IbeIX ONCUUNNJINHL KoHuUenunma coBpemMeHHOro
ecTeCTBO3HaHun4A, 3KoJ1I0Irnmga, MexaHuUKa ,TenyiIoTeXHNKa, TEOPUNA ropeHna n B3pbiBoB, Ap.

B pe3ynbTaTe 0CBOEHUA ANCLUMINHBI 6aKanaBp AOJ/IKEH:

3HaTb: OCHOBHble (U3NYECKME SBJIEHUS U OCHOBHblE 3aKOHbl (MU3UNKU; FpaHULbl KX
NPMMEHUMOCTMN, MPUMEHEHWE 3aKOHOB B Ba)XHEWLWUX MPaKTUYECKMX MPUIIOXKEHUSX; OCHOBHbIE
pr3nyeckne BeNNYMNHLI N PU3NYECKME KOHCTaHTbI, UX onpeaesieHne, CMbICS, Cnocobbl N eanHULbI
NX N3MepeHuns; pyHOoaMeHTalbHble PU3NYECKUe OnbiThbl U X POJIb B Pa3BUTUN HAayKW; Ha3HAYeHNe 1
NPUHUMMNbI eNCTBUSA BaXKHENLLNX (hU3nNYeckux npnbopos.

YMeTb: YKa3aTb, Kakue 3aKOHbl OMUCbIBAOT AdaHHOe aABAeHue wunn 3ddeKT; 3anucbiBaTb
ypaBHEHUS Ans PU3NYeCcKnx BennyimH B cncteme CU; NCTONTKOBBLIBaTb CMbIC (DU3NYECKUX BEJSINYUH U
MOHATNSA; 06BACHUTL OCHOBHblE HabtogaeMble NMPUPOOHbLIE N TEXHOIMEHHbIE ABNEHUS N 3PGEKTLI C
no3Munn  QyHOaMeHTaNbHbIX (U3NYeCcKNx B3aumoaencTeun; pabotate C npubopamnm u
obopynoBaHnemM B COBpeMeHHOW ¢dusnyeckon nabopaTopun; UHTEPNPETMPOBATL pe3dysibTaTbl U
OenaTb BbIBOAbl; WUCMNOJIb30BaTb MeToAbl (DU3MYECKOro MOAENMPOBaHUA, MPUMEHSATb MeTonbl
CbI/I3VIKO-MaTeMaTI/I‘-IeCKOFO aHaJIn3a K pelleHnto KOHKPEeTHbIX eCTeECTBEHHOHAY4YHbIX N TEXHUYECKNX
npobnem.

BJlafeTb: HaBblkaMW MCMO/b30BaHNSA OCHOBHbIX 00LEMU3NYECKUX 3aKOHOB W MPUHLUMOB B
Ba)KHENWINX MNPaKTUYECKUX TMPUIIOXKEHUSAX; OCHOBHbIMM MeTodaMun (PU3NKO-MaTEMATUYECKOI0
aHanM3a [ONA pelleHnMss eCTeCTBEHHOHAYYHbIX 3ajay; npuMeMamu MpaBWbLHOW 3KCMJyaTauum
OCHOBHbIX npubopoB 1 obopynoBaHuUs CoBpeMeHHON dun3ndeckon nabopaTopun; MeTodaMMU
06paboTKn U UWHTEpPNpPeTMpoBaHUA pe3ynbTaTOB 3SKCNEPUMEHTa; MnpuemMamMm MCNOoJIb30BaHNSA
MeToA0B (PM3MYECKOro MOOEeNIMPOBaHNSA B MPOM3BOACTBEHHOW NPaKTUKe.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

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

OMnK-1.1 HaxoauT peleHnsa TUNOBbIX CUTYauuin C NpMMeHeHneM
COBpPEMEHHbIX MHPOPMALIMOHHBIX. TEXHOJIOMNNA,
N3MepuUTesIbHON N BbIYNCINTEIbHON TEXHUKN NO
obecneyeHunto 6e3onacHOCTUN YesloBeka B cpede obutaHns
(Mpon3BOACTBEHHON, OKPY>KatoLLen) Ha OCHOBE 3HaHMNSA
COBPEMEHHbIX TeHAEHLUMN Pa3BUTUSA TEXHUKN U TEXHOJIOr NN

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

YK-1.2 HaxoanT n KpUTNYeCckn aHannsnpyeTt nHpopmaLluio,
HeobxoanMy0 415 peLleHna NoCTaBJIEHHOW 3a4a4u

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

YK-1.4 [pamMOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT

cobcTBEHHbIE CY)XAEHUS N OLEeHKU. OTAnYaeT haKTbl OT
MHEHWI, MHTEepNpeTaunn, OLEHOK N T.4. B PaCCYyXAEHUAX
OPYruxX yHYaCTHUKOB OEATENbHOCTM

YK-1.5 OnpepenseT n oueHMBaeT NOC/IeACTBUSA BO3MOXHbIX
peLleHnn 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
Kypc1l [Cem. 1 1 34 17 0.25 20.75 72 2
Kypcl |Cem.2 |1 17 17 17 0.35 35.65 21 108 3
O6bem ancunnanHbl 1 Buabl y4ebHom paboTbl Mo 3a04HoN hopme obyUeHus.
DopMbl KOHTpPONA Buabl 3aHATUNA WUtoro 3.e.
(konuyecTtBO) Yyacos
3K 3a Jlex Jla6 Mp KPAT | KoHTpoO cpP
nb
Kypc 1 Cem. 1 1 2 4 0.25 3.75 62 72 5
Kypc 1 Cem. 2 1 4 2 2 0.35 8.65 91 108 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),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
1 1.®un3uKa B coBpeMeHHOM Mupe. Pr3nyeckne oCHOBbI 1-2 4 2 2 PelweHue 3agay.
MeXxaHWKN. TeMa: KNHeMaTuKa MaTepnasibHOM TOYKK.
2.®un3nY4eckme oCHOBblI MexaHnKn Tema: AUHaAMKKA 3-4 4 2 2 TecTupoBaHue. PelwleHune
MaTepuasibHON TOYKMN, 3aKOHbl COXPaHEHNS 3ajau.
MexXaHUKW.
3.Pun3n4eckme 0CHOBblI MeXaHUKUW. TeMa: MexaHuKa 5-6 2 2 2 PelweHune 3agay.
TBEepAoro Tena.
4.®ur3nYecKme 0CHOBbI MEXaHUKN. TeMa: 3/IeMeHTbl 7 2 1 2 PeweHune 3apay.
MEXaHUKN XXUOKOCTEN.
5.®un3n4yeckne 0CHOBbl MEXaHUKUW. TemMa: DeMeHThbI 8 P 1 P TecTnpoBaHue. PewieHue
cneumvasibHON TeEOPUN OTHOCUTESIbHOCTH. 3ajau.
6.MonekynspHas m3nka n TepMoanHamMumKa. Tema: 9 4 2 2 PelweHue 3agay.
OCHOBHble MpeACcTaB/IeHNA MOJIEKYIAPHO-
KWHETNYEeCKON Teopuu.
7.MonekynspHas u3MkKa n TepMoanHamMumKa. Tema: 10-11 4 1 2 TecTunpoBaHue, pelleHne
OCHOBbl TEPMOANHAMUKW. 3ajau.
8.MonekynsapHas u3mka n TepMmognHammka. Tema: 12 2 1 2 PeweHune 3agau.
peasibHble ra3bl, XXUAKOCTU N TBEpPAbIE TeNa..
9.9neKTpny4ecTBO. TeMa: 3leKkTpocTaTurKa. 13-14 4 2 2 TecTunpoBaHue, pelueHne
3ajau.
10.9nekTpmnyecTBo. TeMa: NOCTOSHHbIN 15-16 6 3 2.75 KoHTposnbHasa paboTa.
3NEeKTPUYECKMI TOK. TecTnpoBaHue. PewieHue
3ajau.
2 11.MpomexyTo4YyHasa aTTecTaums 17 0.25 3ayeT B YCTHOM hopme
12.MarHeTu3M. Tema: MarHuTHoe rnose. 1-2 P 2 2 P 3awmTa nabopaTopHbIX
paboT.
13.MarHeTun3M. TeMa: 3/IeKTpoOMarHUTHas NHAYKLUMS. 3-4 2 4 2 2 3awmTa nabopaTopHbIX
paboT.
14.KonebaHusa n BOSIHbI. TeMa: MexaHn4yeckune 5-6 2 2 2 2 TecTupoBaHue. 3awunTa
KonebaHus. nabopaTopHbIX paboT.
15.KonebaHns n BosHbI. TeMa: 3/IeKTPOMarHUTHbIE 7 1 2 2 P TecTupoBaHuve. 3awmTa
konebaHus. nabopaTopHbIX paboT.
16.KonebaHunsa n BOAHbLI. TeMa: ynpyrue BOJIHbI. 8 1 2 2 KoHTponbHas paboTa.
3awmTa nabopaTopHbIX
paboT.
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Cem Paspen oMcUMNINHDbI Hepen Bupbl yuebHou paboTbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) XXYTOYHOW KOHTpONs
cTpa Jlek Nab6 ne cPn KPAT |[KoHTpoO (o] 4 C3 ycneBaeMoCTM TeKyLuero
nb (no Hepensam cemecTpa),
NPOMEe>XXyTO4HOW
aTTecTauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
17.0nTuka. Tema: afleMeHTbl reoMeTpn4ecKomn 9 2 2 2 3awmTta nabopaTopHbIX
ONTUKMN. paboT.
18.0nTuKa. Tema: nHTepdepeHuns ceeTa, 10-11 2 2 2 2 TecTupoBaHuve. 3awmTa
Avdpakumnsa ceeTa, noJsisipusaumnsa ceeTa. nabopaTopHbIX paboT.
19.KBaHTOBas hu3snka. Tema: KBaHTOBas npupoja 12-13 1 2 1 2 3awmTa nabopaTopHbIX
N3JTy4EeHNS. paboT.
20.KBaHTOBas pn3mnka. Tema: s3leMeHTbl KBAHTOBOM 14-15 1 2 1 2 3awmTa nabopaTopHbIX
(DU3NKN aTOMOB, MOJIEKYJT N TBEPAbIX Te. paboT.
21.AToMHas n agepHas pusmka. Tema: pusmka 16 3 1 1 3 3awmTa nabopaTopHbIX
aTOMHOro f4pa. paboT.
22.[lpoMeXyToYHas aTTecTauns. 17 0.35 35.65 3K3aMeH B YCTHOMN hopMe.
UTOro: 51 17 34 0.25 0.35 35.65 | 41.75

5.2. CTpyKTypa ANCUMNAMHBLI A8 3a04HON hopMbl 0b6yYHeHuUs.

Cem Paspen pucumnnmHbl Bupbl yuebHoM paboThbl, BKJIlOYaA caMOCTOATEsIbHYIO paboTy u
TPYAOEMKOCTb (B Yacax)
Jlexk Ja6 ne cPn KPAT |[KoHTpoO CcP C3
b
1 2 4 5 6 7 8 9 10 11
1 1.®un3nKa B coBpeMeHHOM Mupe. DU3nyeckme 0OCHOBbl MEXaHUKWN. 1 2 20
2.MonekynapHas husvka n TepMoanHaMmKa. 1 20
3.91eKTpn4ecTBo. 1 1 22
4.MNpoMeXxXyTo4yHasa aTTecTaumns 3a4eT B YCTHOM hopMe 0.25 3.75
2 5.MarHeTusm. 1 1 1 20
6.KonebaHns 1 BOJIHbI. 1 1 23
7.0nTuka. KBaHTOBas npupoga nusay4dyeHus. 1 1 20
8.21eMeHTbl PM3NKN aTOMHOI0 AApa U 3J1eMeHTapHbIX YacTul,. 1 28
9.MpomexxyTo4yHasa aTTecTaumsa IK3amMeH B YCTHON hopme. 0.35 8,65.
UTOro: 6 2 6 0.6 12.4 153
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5.4. Copep>XaHue pa3gesnioB gucumnauHbl (Moayna) «®usuka», obpasoBaTesibHble TEXHOJNIOTUU

JIEKLIMOHHBIN KypC

Cem HaumeHoBaHue TeMbl TpyAaoeMKocTb (Yachl) Copep>xaHue dopmMupyembie Pe3ynbTaTbhl OCBOEHMA Ob6pa3soBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
1 1.®13nKa B COBpEMEHHOM 14 1 Ocoboe mMecTo pn3nKn B OMK-1.1; YK-1.1; 3HaTb: MHGOPMaLUIO O Nekuns-becepna Cnang-

Mupe. dnsnyeckme oCHOBbI
MeXaHUKW.

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

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

nekyun.
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0 390 03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3 4 5

6

7

8

9

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

Mpeobpa3zoBaHus JlopeHua.

OCHOBHOI 3aKOH
PensTUBUCTCKOWN
AVNHaAMUNKN.

2.MonekynapHas usnka un
TepMoANHaMUKa.

10 1

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

OnK-1.1; YK-1.2;

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

YyebHas nekuus.
KoMnbloTepHble MOAEsN.
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

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

nposefeHns Gusn4eckoro
3KCnepumeHTa no pasaeny
« MonekynapHas usnka».

3.91eKTpn4ecTBo.

10

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

OMnK-1.1; YK-1.2;

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

Cnanpg-nekuuns
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
JnekTpocTaTnyeckas pelweHns 3a8a4; HaBblKaMu

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

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

rnposefeHns MU3N4ecKoro
3KCrepuMeHTa no pasgeny
«DNIeKTPUYHECTBO>.

4.MarHeTun3m.

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

OlMK-1.1; YK-1.3;

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

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

Cnang-nekuus
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
pe3oHaHce. npveMaMmu n MeTogamu
NeKTpoMarHuTHas pewleHuns 3a4a4; HaBblKaMun

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

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

rnposefeHns MU3NYecKoro
JKCrepumMeHTa no pasgeny
«MarHeTnsm».

5.KonebaHuns v BONHbI.

CBoboaHblE 1
rapMoHunyeckne konebaHms
NX XapaKTEPUCTUKMN.

OlMK-1.1; YK-1.5;

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

YyebHas nekuus.
KoMnbloTepHble Mmoaenn.
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
MexaHun4veckune rapMoHnYecKkune n
rapMoHuyeckue arpoHOMUYeCKnNmn
konebaHus. ocUMNNATOP, PU3NYECKNI
FapMoHnyeckun CMbICJ1 CMEKTPasIbHOro
ocumnnatop. CeoboaHble pasnoXXeHUs, KNHEMaTHKa
konebaHusa B BOJIHOBbIX MPOLLECCOB,
nheannsnpoBaHHOM MHTepgepPeHLNs 1
KonebaTenbHOM KOHTYpe. ondpakumnsa BOJH,
CBoboaHble 3aTyxatowme 35eMeHTbl Pypbe-onTUKY;
konebaHns. BbiHy>XaeHHble OCHOBbI aKYCTUKWN. YMETb:
MeXaHun4eckumne n OpraHu3oBaThb CBOK
3/IeKTPOMarHNTHbIE camMoCToATeNbHY0 paboTy
konebaHnsa. Pe3soHaHC 1 ero Mo U3y4YEeHNI0O OCHOBHOM N
MPUMeHEeHne B LOMOJIHNTENIbHON
TEeXHO/I0rn4eCcKoMm nuTepaTypbl. BnageTb:
npouecce. OCHOBHbIMU MOHATUAMMN,
AHrapMoHun4yeckmne npuemMamum n MeTogamm
konebaHunsa. HennHemHbIn pelweHns 3a4ay; HaBblIKaMu
ocunnnatop. dusnyeckne rnposefeHns U3NYeCcKoro
CUCTEeMbI, copgep>XaHue 3KCNepuMeHTa No pasgeny
HENNHENHOCTb. «KonebaHus 1 BOSHbI».
Mpeobpa3zoBaHue n
LeTeKTupoBaHue
INEeKTPUYECKnx KonebaHun.
ABTOKONebaHumsa. ObpaTHas
cBA3b. PereHepauus.
Ycnosue camoBo3byxaeHus
konebaHun. Ponb
HenuHenHocTn. ®asosas
MJIOCKOCTb reHepaTopa.
MpenenbHble LUKIbI.
MoHaTne o
penakcauMoHHbIX
konebaHunsax. BonHoBon
npouecc. NpoaonbHble N
rnonepeYHble BOJIHbI.
YpaBHeHune beryuwien
BOJIHbI. [Tony4yeHue
3/IeKTPOMAarHUTHbIX BOJIH.
O depeHumnansHoe
ypaBHEHMe
3N1€KTPOMArHUTHOWM BOJIHbI.
BekTop YMoBa-lMonHTuHra.
6.0nTuKa OCHOBHbI€ 3aKOHbl oNTukK. | OMNK-1.1; 3HaTb: 3aKOHbI Cnanpg-nekums

TOHKME NNH3bI, NX
XapaKTepuUCTUKN.
SHepreTnyeckne BesINYnHbI
B poTOMETpPUMN.

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

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

andppakuunio n gucnepcuto
cBeTa. YMeThb:
opraHu3oBaThb
camMoCToATeNbHYIO paboTy
Mo U3yYEeHMNI0O OCHOBHOM N
LOMOJIHNTENIbHON
nuTepaTypbl. BnageTb:
OCHOBHbIMU MOHATUAMU;
npuemMamm n MeTogamm
pelleHns 3agay; HaBblkamMu
nposefeHns U3NYeCcKoro
3KCNepuMeHTa No pasgeny
«ONTuKa».
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

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

7. KBaHTOBas un3mka

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

OMnK-1.1; YK-1.1;

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

Cnanpg-nekyus
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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
CMMMEeTPUYHOM noJie.
BonoponononobHelie
aTOMbl. DHepreTnyeckmne
YPOBHU. [MoTeHuUmanb
BO3Oy)xaeHUs 1
MoHM3auun. CnekTpbl
BOLAOPOAOMNOA00HbIX
aTOMOB.
MpocTpaHCcTBEHHOE
pacrnpenesieHne nJaoTHOCTKN
BEPOSATHOCTY ANSA
3/1IeKTPOHa 0 aToMe
Bogopona. MesoaToMbl.
LLinpuHa ypoBHe.
8.ATOMHasa u agepHas CocTaB aTOMHOro sgpa. OlNK-1.1; 3HaTb: cocTaB A4pa; Cnang-nekuuns
LOedekT macc. dHeprus AOEPHbIE CUJIbI; MAarHUTHbIE
CBA3M aapa. AoepHble N 3/IEKTPUYECKME CBOMCTBA
CWbl. 3aKOH anep; aaepHble Moaenu,
pabnoaKTUBHOIro pacnaga. pabnoaKTUBHbLIN pacnag n
MpoxoxxaeHne 3apsa>KEeHHbIX 3aKOHbl COXpaHeHus;
YacTuL U raMMa-usnyyeHus AfepHble peakuunu;
yepes BeLLecTBO. SaepHble 3/1eMeHTapHbIe YacTuLbl.
peakuuun. dnsnyeckmne YMeTb:opraHnsoBsaTb
OCHOBbI iAepHON camMoCToATeNbHYO paboTy
3HEepPreTuKu. Mo U3y4YEeHNI0O OCHOBHOM N
DNeMeHTapHbIe YacTulbl. LOMOJIHNTENIbHON
Tunbl B3auMoaencTBui nuTepaTypbl. BnageTb:
3/IeMEHTapHbIX YacTul,. OCHOBHbLIMU MOHATUAMU;
Knaccngpukaums. npneMamm n metogamm
pelleHuns 3ajay; HaBblkamMu
nposefeHns U3NYeCcKoro
3KCNepuMeHTa No pasgeny
«ATOMHas n agepHas
PU3nKa».
NTOrrO: 51 6
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Cem Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0®0 390 0390
1 2 3 4 5 6
1 1.®un3nyeckne oCcHoBbI MexaHuKKN. Tema: MpsaMonnHenHoe paBHOMEpPHOE N paBHOMNepeMeHHoe ABVXeHne. KpnBoanHenHoe ABUKeHNe. 2 1
KMHEMaTNKa MaTepuasbHON TOYKN. BpalwaTtenbHoe asmxeHue. CBA3b Yri0BbIX N KNHEMATUYECKUX BEJIVNYMH.
2.®dun3myecKkme oCHOBbI MexaHNKK. Tema: 3akoHbl HetoToHa. UMnynbc. MexaHnyeckas sHeprus. PaboTta. MowHOCTb. 3aKoH 2
OVHaMMKa MaTepunanbHON TOYKWN, 3aKOHbI COXpaHEeHNs 3Hepruu.
COXPaHEHUsA MeXaHUKW.
3.®Pu3myecKkme oCHOBblI MexaHNKK. Tema: MexaHuvka TBepAoro Tena. MomeHT nHepuumn, Teopema LLTenHepa. MOMeHT cunbl. 2 1
MexaHVKa TBepAoro Tena. KnHeTunyeckas sHeprus BpalleHns. YpaBHeHne ANHaMNKKN BpaLlaTesibHOro ABVKEHNS
TBEpAoro tesa. MOMEHT UMMyJibCa N 3aKOH ero COXpaHeHus.
4.dun3n4yeckne 0CHOBbI MEXaHUKK. TeMa SNeMeHTbl MEXaHMKN XNAKOCTW. [laBneHne B XXUAKOCTU U rase. YpaBHeHe Hepa3pbiBHOCTH. 1
S/1IeMEeHTbl MEXaHUKUW XNAKOCTEN. YpaBHeHne bepHyinun. BA3KOCTb.
5.®u3myeckme oCHOBblI MexaHnKK. Tema: MpuHUKUN oTHOCUTEeNbHOCTW. MNMpeobpasoBaHusa MNannnes. NMoctynaTtel CTO. NMpeobpazoBaHns 1
SneMeHTbl CreunanbHOn Teopumn JlopeHua. OCHOBHOW 3aKOH PeNATUBUCTCKON ANHAMUKN.
OTHOCUTENIbHOCTMU.
6.MonekynsipHas usnka n 3aKOoHbl NAeasibHOro rasa N ypaBHeHne CoOCTOAHNA. BHYTpeHHAa sHeprus n paboTa 2 1
TepMoAnHaMunka.Tema: OCHOBHbIE pacwmpeHns ra3os.
npeacTaB/ieHNA MOJIEKYIIPHO-KNHETUYECKOM
Teopuu.
7.MonekynapHas 1snka TennoemkocTb. Konnyectso TersioThl. KM TenNoBbIX U X0N0AUNbHBIX MaLLnH. lNepBoe 1
nTepMmognHamMmka.Tema: OCHOBbI Ha4yasio TepMOANHAMNKN. BTOPON 3aKOH TepMOANHAMUKIN. DHTPONUSA 1 ee noBefeHne B
TEPMOLANHAMUKM. pa3HbIX n3ornpoueccax.
8.MonekynapHas usnka un PeanbHble rasbl, XUAKOCTU 1 TBepAble Tena. Pa3oBble Nepexonbl, 3IEMEHTbI 1
TepMoAnHaMunka.Tema: : peasibHble rassbl, HepaBHOBECHOW TEPMOANHAMUKW.
XKMOKOCTU N TBEpAble Tena.
9.9nekTpuyecTso.TeMa : 3n1eKTpocTaTuKa. 3akoH KyJloHa. SneKTpuyeckoe nose n ero xapakTepucTuku. NpruHUmMn cynepnosnumi. 2 1
PaboTa 3N1eKTPUYECKUX CUJI.
10.9nekTpunyecTBo.TeMa: NOCTOAHHbIN MOCTOAHHbLIN 3NeKTpnYecknin Tok. 3akoH OMa ans yvyacTtka uenu. ConpoTuBrieHue 3
3/IeKTPUYECKUIA TOK. NnpoBOAHNKOB. 3akoH OMa aas noaHon uenwu. MNpasuna Knpxroga.
2 11.MarHeTtusMm.TemMa: MarHuTHoe rone. MarHnTHoe noJsie ToKa, ero MHAYKUUS 1 Hanpsa>XeHHOCTb. MpuHumnn cynepnosnumnm 2 1
MarHWTHbIX Nosen. NpumeHeHne 3akoHa buo-Casapa-Jlaniaca K pac4eTy MarHMTHbIX NOJaeN.
12.MarHeTusM.TemMa: aneKTpoMarHuTHas DNeKTPOMarHMTHas NHAYKUMSA. DHEePrus MarHUTHOro nons. MarHMTHble CBOMCTBa BellecTBa. 2
VHAYKUUSA.
13.KonebaHuns 1 BonHbI. Tema: MexaHn4yeckme | MexaHun4veckme rapMmoHunyeckme KonebaHuns. Cno)xeHne rapMoHMYecknx KoaebaHui. 2 1
KonebaHwms.
14.KonebaHusa 1 BoNHbI. Tema: dnekTpoMarHuTHble kosiebaHuns. [lepeMeHHbI TOK. 2
3/1IeKTPOMarHUTHble KonebaHus.
15.KonebaHusa 1 BonHbl. Tema: ynpyrue BonHbl. | BonHoBow npouecc. YpaBHeHue beryuiei BoaHbl. MpuHunn cynepno3vuunn. UHTepdepeHumns 2
BOJIH. /IMNyIbC 3/1IeKTPOMarHUTHOr 0 Noss.
16.0nTmKa.TemMa: 3n1eMeHTbl FeoMeTpn4ecKon OCHOBHbIe 3aKOHbI OMTUKW. TOHKWE JINH3bI, NX XapaKTEPUCTUKN. DHepreTuyeckme Ben4YnHebl 2
ONTUKN B (hoToMeTpun.
17.0nTuka. Tema: HTepdepeHumns ceeTa, NHTepdepeHuunsa ceeTa. Audpakumsa ceeTa. MNonapusaumsa ceeta. 3akoH Manioca. 2
Ondpakumsa ceeTa, Nosspm3auns ceeTa. Oucnepcus. 1BONHOE ayYenpenomsieHme.
18.KBaHTOBasa pm3nkKa. Tema: KBaHTOBas Tennosoe M3slydeHue N ero xapakTepucTtukn. 3akoHol Knpxroga, CtegaHa-bonbumMaHa, 1
npupoaa nUsny4eHuns. BuHa. ®oTo3hdekT. Teopmsa HWTeNHa ana poTosaddekTa. laBneHve ceeTa. IPdekT
KomnToHa.
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Cem Neo paspena puCLUUNINHDbI HauMmeHoBaHuMe NpakTUYEeCKUX 3aHATUN O6beM B Yacax
o®0 30 0390
1 2 3 4 5 6

19.KBaHTOBas m3nka. TemMa: 3/1eMeHTbl KopnycKynsipHO-BOJTHOBOW Alya/in3M CBOWCTB BellecTBa. BonHbl fe bponnsa. CooTHoweHne 1
KBaHTOBOW (PM3NKN aTOMOB, MOJIEKy 1 HeornpeaeneHHoCcTen.
TBEPAbIX TeJl.
20.AToMHas n agepHasa gusmka.Tema: punsnka |ATOMHble aapa. [ledeKT Macchl. IHeprus CBA3n aaep. PaanoakTMBHbLIN pacnag. 1
aTOMHOro agpa.
NTOro: 51 8

CMMynﬂLI,VIOHHbIe 3aHATUA, UX HaUMeHOBaHue, cogep>XxaHue m obbeMm B yacax

Y4yebHbIM MAaHOM He NpeayCMOTPEHO

5.6. JlTabopaTopHble 3aHATUA, UX HAUMeHOBaHue u 06beM B yacax

Cem Ne paspena gucUUNAUHBI HaumeHoBaHue nabopatopHbix paboT 061bemMm B Hacax
0®0 390 03%0
1 2 3 4 5 6
2 1.MarHeTunsm. JKCnepuMeHTalbHOEe onpeaesieHne cuibl AMnepa. 2 1
2.MarHeTusm. NHOYKUMA B ABMXKYLLEM MPOBOASALLEM KOHTYpE. 2
3.MarHeTusm. N3mepeHne MHOYKTUBHOCTU KaTYLUKW. 2
4.KonebaHusa 1 BOJIHBbI. 1.MexaHun4eckume konebaHusa. 2.MasgTHNK C NepeMeHHbIM g. (no Beibopy) 2
5.KonebaHuns v BOSIHbI. 1.CeBobogHble KonebaHuns B KOHTYpe. 2.BblHy)XAeHHble konebaHusa BLS-koHType. (no Bbibopy) 2
6.0nTuKKa. 1.0npepeneHne AnnHbI CBETOBOW BOJIHbI C MOMOLLbLIO ANPAKLNOHHON peLleTKN. 2 1
2. AndpakumoHHas pewleTka. (no Bbibopy)

7.KBaHTOBas hur3nKa. ApdekT KomnToHa N3yveHre 3aKOHOB BHellHero otosddekTa. 2
8.KBaHTOBas un3mka. OnbITHas NposBepKa 3akoHa CTedaHa- boabLuMaHa. 2
9.40epHas dursnka. Anpa atomos. CNekTp U3ay4yeHns aToMapHOro Bogopoaa. 1
UTOro: 17 2

5.7. NMpuMepHasa TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)

Y4ebHbIM NJIaHOM He NMpenycMOoTPeHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

TEODETMHGCKOIZ YacTtu no JIP. 3.MNoAroToBKa K NpakTUYeCKUM 3aHATUAM, pelleHune

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
1 1.Y4yebHana nekumns. KoMnbloTepHble MOOENN. 1.CocTaBneHue naaHa-KoHCcneKTa, ndyyeHne TeopeTnyeckoro 1-2 2 4
MaTepunana.2.logrotoska Kk JIP, ohopmneHne otT4yeTa, NOAFOTOBKA K CAave oT4eTa U | Hepenun
TeopeTunyeckon 4acTtu no JIP.3.MMoAroToBKa K NMpakTUYECKUM 3aHATUAM, peLleHne
3a4ay 1 ynpa>kHeHnin.4.MoAroToBka K TeCTUPOBaHMUIO.
2.®du3myecKkme oCHOBbLI MexaHnKu Tema: 1.CocTaBneHue naaHa-KoHCMNeKTa, n3y4yeHne TeopeTu4eckoro matepuana. 3-4 2 4
OVHaMVKa MaTepuasibHOM TOYKM, 3aKOHbI 2.MoproToBka Kk JIP, ohopmneHune oT4eTa, NOAFOTOBKA K CAA4Ye OoTYeTa 1 Hepenu
COXPaHEeHUs MeXaHUKW. TeopeTnyeckon YacTtu no JIP. 3.MoAroToBKa K MPakTUYECKNM 3aHATUAM, pelleHne
3334 U ynpaxHeHuin. 4.NMToaroToBKa K TECTUPOBAHMIO.
3.dun3snyeckmne oCHOBblI MexaHUKu Tema: 1. CocTaBneHve njaaHa-KoOHCMNeKTa, n3y4yeHne TeopeTn4eckoro Mmatepmana. 5-6 2 4
MexaHWnKa TBepaoro 2.MoproToeka K JIP, ochopmsieHne oT4yeTa, NOArOTOBKA K cAavye oT4yeTa u Hepenn
TeopeTunyeckonm 4acTu no JIP. 3.MoAroTOBKa K MPakKTUYECKNM 3aHATUAM, peLueHne
3a4a4y U yrnpa>kHEeHUI. MPOMEXYTOYHOM aTTecTaumu.
4.®un3n4yeckne 0CHOBbI MeXaHUKN. Tema: 1.CocTaBiieHVe nJsiaHa-KOHCMNeKTa, U3y4yeHne TeopeTn4eckoro Matepuana. 7 2 4
peanbHble rasbl, XNAKOCTW 1 TBepAble Tena. 2.MoproToBka K JIP, ochopMmneHue oT4yeTa, NOArOTOBKA K cAavye oT4yeTa n Hepens
TeopeTunyeckon 4acTu no JIP. 3.NMoAroToBKa K MPakTUYeCKNM 3aHATUAM, peLueHne
3a4a4 1 ynpa>KHeHun.
5.®Pu3myeckme oCHOBblI MexaHNKK. Tema: 1.CocTaBneHue naaHa-KoHCMNeKTa, n3y4yeHne TeopeTu4eckoro matepuana. 8 2 4
DieMeHTbI CneunaibHON Teopumn 2.MoproToBka K JIP, opopmneHune oT4eTa, NOAFOTOBKA K CAA4Ye OoTYeTa 1 Hepensa
OTHOCUTENILHOCTMU. TeopeTnyeckon YacTtu no JIP. 3.MoAroToBKa K MPakTUYECKNM 3aHATUAM, pelleHne
3aja4 1 ynpaxHeHuin. 4.NMToaroToBKa K KOHTPOsIbHOW paboTe
6.MonekynapHas dusvnka n TepMogMHamMmumKa 1.CocTaBneHune njaaHa-KOHCNeKTa, U3y4yeHne TeopeTn4eckoro Mmatepumana. 9 2 6
Tema: OCHOBHbIE MpefCcTaB/IeHNs MoJieKyIpHO-| 2.lToarotoska K JIP, opopmneHne oTHeTa, NOAFOTOBKa K cAa4vye oTHeTa u Hepens
KWHETNYEeCKOWN Teopun. TeopeTnyeckonm 4actu no JIP. 3.MoAroTOBKa K MPaKTUYECKNM 3aHATUAM, peLueHne
33234 U Yrpa>kHeHWN.
7.MonekynsapHas 1M3nkKa n TepMmognHamMmmKa 1.CocTaBneHue naaHa-KoHCneKTa, ndyyeHne TeopeTuyeckoro matepuana. 10-11 2 6
Tema: OCHOBbl TEPMOAUHAMUKMU. 2.MoproToBka K JIP, ochopMmaeHue oT4yeTa, NOArOTOBKa K cAavye oT4yeTa n Hepenm
TeopeTunyeckon 4acTu no JIP. 3.NMoAroToBKa K MPakTUYeCKNM 3aHATUAM, peLueHne
3aja4 n ynpaxHeHui. 4.MoaroToBKa K TeCTUpoBaHuto. 5.MoarotoBka K
KOHTPOJIbHOW paboTe. 6. MOArOTOBKa K MPOMEXYTOYHOW aTTecTalunm.
8.MonekynapHas du3nka n TepMogmMHamMmmKa 1.CocTaBneHune njaaHa-KOHCNeKTa, U3y4yeHne TeopeTn4eckoro Mmatepumana. 12-13 2 8
Tema: peanbHble rasbl, XUOKOCTU U TBeEpAble 2.MoproToeka K JIP, ochopmsieHne oT4yeTa, NOArOTOBKA K cAavye oT4yeTa u Hepens
Tena. TeopeTnyeckonm 4acTu no JIP. 3.NMoAroTOBKa K MPaKTUYECKNM 3aHATUAM, peLueHne
3aa4 U yrnpaxHeHui. 4.NMToAroToBKa K TeCTUPOBAHMIO.
9.9nekTpunyecTBo. TeMa : asieKTpocTaTuKa. 1.CocTaBneHue naaHa-KoHCcMneKTa, ndyyeHne TeopeTu4eckoro matepuana. 14-15 2 10
2.MopgroToBka K JIP, opopmneHne oT4eTa, NOAFOTOBKA K CAa4ve oT4yeTa u Hepenu
TeopeTunyeckon 4actu no JIP. 3.NMoAroToBKa K MPakTUYeCKNM 3aHATUAM, peLueHne
3a4ay 1 ynpa)xHeHun. 4.MoAroToBka K TeCTUPOBaHMIO.
10.9neKkTpunyecTBo. TeMa: NOCTOAHHbIN 1.CocTaBneHue naaHa-KoHCMNeKTa, n3y4yeHne TeopeTu4eckoro matepuania. 16-17 3 12
3NEKTPUYHECKUI TOK. 2.MoproToBka Kk JIP, opopmneHune oT4eTa, MOAFOTOBKA K CAA4Ye oT4eTa 1 Hepenu
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Cem Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb pOMaLLIHUX 3a8aHUNA U APYTrMX BONMPOCOB AJIA CAMOCTOATENIbHOIO Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 300 03®0
HeHus
1 2 3 4 5 6 7
3agay u ynpaxxHeHun. 4.NloaroToBka K TeCTMpoBaHuio. 5.MNoaroToeka K
KOHTPOJIbHOW paboTe.
2 11.MarHeTun3M. Tema: MarHMTHoe none. 1.CocTaBrsieHMe rnjaHa-KOHCMeKTa, U3y4yeHne TeopeTn4eckoro Mmatepuana. 1-2 2 10
2.MoproToBka K JIP, opopmneHune oT4eTa, MOAFOTOBKA K CAA4Ye OoTYeTa 1 Hepenu
TeopeTnyeckon Yyactu no JIP. 3.MoAroToBKa K MPakTUYECKNM 3aHATUAM, peLueHne
3334 U yrnpaKHeHW. aTTecTauun.
12.MarHeTusM. Tema: aNeKTpoOMarHmTHas 1.CocTaBneHue naaHa-KoOHCMNeKTa, N3y4eHne TeopeTnyeckoro matepuana. 3-4 2 10
MHOYKUNS. 2.MopgroToBka K JIP, opopMmneHune oT4eTa, NOAFOTOBKA K CAa4vye oTyeTa u Hepenu
TeopeTnyeckonm 4acTu no JIP. 3.MoAroToBKa K MPakKTUYECKNM 3aHATUAM, peLueHne
3agay u ynpaxxHeHun. 4.NloaroToBka K TeCTMpoBaHuio. 5.MNoaroToeka K
MPOMEXXYTOYHOMN aTTeCTaLun.
13.KonebaHus n BoNHbI. TeMa: MexaHN4yeckune 1.CocTaBrsieHue rnJjaHa-KOHCMeKTa, U3y4yeHne TeopeTn4eckoro Mmatepunana. 5-6 2 6
konebaHus. 2.MoproToeka K JIP, ochopmsieHue oT4yeTa, NOArOTOBKA K CAavye oT4yeTa u Hepenun
TeopeTunyeckon YyacTtu no JIP. 3.MofaroToBKa K MPakTUYECKNM 3aHATUAM, pelueHne
3334 U ynpaxHeHuin. 4.NMToaroToBKa K TeCTUPOBAHMIO.
14.KonebaHusa 1 BoJIHbI. Tema: 1.CocTaBneHue naaHa-KoOHCMNeKTa, N3y4eHne TeopeTnyeckoro matepuana. 7 2 6
3/1IeKTPOMarHNTHble KonebaHuns. 2.MopgroToBka K JIP, opopMneHune ot4eTa, NOAFOTOBKA K CAa4vye oTyeTa u Hepens
TeopeTnyeckonm YacTu no JIP. 3.MoAroTOBKa K MPaKTUYECKNM 3aHATUAM, peLueHne
3aja4 U yrnpaxHeHuin. 4.NMToAroToBKa K TeCTUPOBAHMIO.
15.KonebaHusa 1 BosiHbl. Tema: ynpyrue BosHbl. | 1.CocTaBneHMe NnaHa-KOHCNEKTa, U3yyYyeHne TeopeTM4eckoro matepuana. 8 2 8
2.MoaroTtoska K JIP, ohopMmneHne otyeTa, NOAFOTOBKA K cAa4ve oT4eTa n Hepensa
TeopeTunyeckon YacTu no JIP. 3.NMoAroToBKa K MPakTUYEeCKNM 3aHATUAM, peLueHne
3a[a4 1 yrnpaKHeHW. K MPOMeXyTO4YHOM aTTecTauumn. 4.MoaroToBka K KOHTPOJIbHON
paboTe.
16.0nTuka. Tema: anemeHTbl reomeTpuydeckon | 1. CocTaBseHuMe njaHa-KOHCNEKTa, N3y4eHne TeopeTmn4eckoro Mmatepuana. 2. 9 2 10
ONTUKN MogroTtoBka K JIP, ohopmneHue oT4eTa, NOAFOTOBKA K CAa4vye oTyeTa u Hepens
TeopeTnyeckonm 4acTu no JIP. 3.NMoAroToBKa K MPakKTUYECKNM 3aHATUAM, peLueHne
33234 U yrpa>kHeHWN.
17.0nTuka. Tema: NHTepcepeHumns ceeTa, 1.CocTaBneHue naaHa-KoHCcMneKTa, ndyyeHne TeopeTu4eckoro matepuana. 10-11 2 10
Andpakuma ceeTa, Noaspm3auns ceeTa. 2.MoproToBka K JIP, ochopMmneHue oT4yeTa, NOArOTOBKa K cAavye oT4yeTa n Hepenn
TeopeTunyeckon 4acTu no JIP. 3.NMoAroToBKa K MPakTUYeCKNM 3aHATUAM, peLueHne
3aa4 W ynpaxHeHuin. 4.NMoaroToBka K TeCTUPOBAHMIO.
18.KBaHTOBasa pm3nka. Tema: KBaHTOBas 1.CocTaBrsieHMe nJjaHa-KOHCMeKTa, U3y4yeHne TeopeTn4eckoro Mmatepuana. 12-13 2 10
npupoga nsnyvyeHus. 2.MoproToBka Kk JIP, opopmneHune oT4eTa, NMOAFOTOBKA K CAA4Ye oTYeTa 1 Hepenu
TeopeTnyeckon Yyactu no JIP. 3.MoAroToBKa K MPakTUYECKNM 3aHATUAM, pelueHne
3334 U yrnpaKHeHWn.
19.KBaHTOBas pum3nka. Tema: 3/IeMeHTbl 1.CocTaBneHue naaHa-KoOHCMNeKTa, N3y4eHne TeopeTuyeckoro matepuana. 14-15 2 10
KBaHTOBOW (PM3NKN aTOMOB, MOIEKY N 2.MogroToBka K JIP, opopMmneHune oT4eTa, NOAFOTOBKA K CAa4ve oTyeTa u Hepenu
TBEPAbIX Ter. TeopeTnyeckonm 4acTu no JIP. 3.NMoAroTOBKa K MPaKTUYECKNM 3aHATUAM, peLueHne
33234 U yrpa>kHeHWN.
20.AToMHasa un agepHasa pusnka. Tema: gpusnka |1l.CocTaBsieHne niaHa-KOHCNEKTa, U3y4eHne TeopeTn4yeckoro Mmatepuana. 2. 16-17 3 11
aTOMHOro agpa. MoaroTtoBka K JIP, obopMneHne oT4yeTa, MOArOoTOBKA K cAayve oTyeTa u Hepenm
TeopeTunyeckon YacTu no JIP. 3.NMoAroToBKa K MPakTUYEeCKNM 3aHATUAM, peLueHne
3aa4 W ynpaxHeHuin. 4. NMoAroToBka K MPOMeXXYyTOYHOM aTTecTaunu.
NTOro: 42 153
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5.9. KaneHpapHbin rpadukK BocnuTaTesIbHOW paboTbl N0 AUCUMUNJIMHE

Moaynb 3 YyebHo-
nccnepoBaTenbCckas u
Hay4Ho-uccnefoBaTeNbckas

MITY

COBPEMEHHOM MUpe.

Moaynb HaTta, MecTo npoBeaeHus Ha3sBaHue MmeponpusaTus dopmMma npoBeaeHUsn OTBEeTCTBEHHbIW HocTuXXxeHus
MeponpuaTUs obyuatlowmuxcs
CeHTa6pb,2024PI'BY BO Nekumnsa-becepa. dusnka B [pynnoBas Cuioxosa [.b. ChopMUpPOBaAHHOCTb

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

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

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

Ha3sBaHue Ccbnika
537(07) K 29 KatbambeToBa, M.A. (Mainkonckui http://lib.mkgtu.ru:8002/libdata.php?id=2100031028&DOK=0
rocyAapCTBEHHbIN TEXHONOrMYECKUA YHUBEPCUTET). 41548&BASE=000530

DNeKTPMYeCcTBO M 3IeKTPOMarHeTn3Mm : yyebHoe nocobue /
M.A. KatbambeToBa ; MuHobpHaykn PO, ®IrB0Y BMO
Mankon. roc. TexHon. yH-T, Kad. xumunu, pusmkn n pusnko-
XMM. MeToAoB uccnen. - Mankon : Marapux O.., 2014. - 64
C.-3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100031028. - Pexxum
JocTyna: Ansa 3aperncTpmpoBaHHbIX Nosb3oBaTeNen

530.1(07) 3 45 2nemMeHTbl KBAQHTOBOW (PM3NKM aTOMOB U1 http://lib.mkgtu.ru:8002/libdata.php?id=2100024551&DOK=0
Monekyn : y4ebHoe nocobue / MuHobpHayku P®, ®IrE0Y BMO |4A1FA&BASE=000530

Maikon. roc. TexHon. yH-T, Kad. xumunu, hbunsmnkn n ounsmnko-
XUMUY. MEeTOZ0B uccnen. ; [coct. M.A. KatbambeToBal. -
Mawnkon : MarapuH O.l'., 2015. - 36 c. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100024551. - Pexxum
[OCTyna: Ans 3aperncTpupoBaHHbIX NoJb30BaTesNeln

53(07) ® 50 CuioxoBa O.b. ®nsmka. KomnbloTepHoe http://lib.mkgtu.ru:8002/libdata.php?id=2100047755&DOK=0
MOLE/IMPOBAHNE U BbIHUCANTENbHbBIN 3KCMEPUMEHT B 7B8CF&BASE=000530

nabopaTopHOM NpakTukyme : yyebHoe nocobue / M-Bo Hayku
1 BbicW. obpasoBaHua PP, ®reE0Y BO Malikon. roc. TexHO.
YyH-T, Kath. MaTemMaTuku, husmkm n cuctemM. aHanmsa ; [cocT.
0.B6. CnioxoBal. - Mankon : KyyepeHko B.O., 2019. - 169 c. -
9b HB MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100047755. - Pexxum
[OoCTyna: AN aBTOPM3NPOBaHHbIX NOJib30BaTeNen. -
Bubnnorp.: c. 167 (3 Ha3B.). - ISBN 978-5-907-004-44-3

53(07) M 54 Cuioxosa [.b. KatbambeTtoBa M.A http://lib.mkgtu.ru:8002/libdata.php?id=2100024548&D0OK=0
MeToaunyeckmne ykasaHusa K BbIMOJHEHUIO KOHTPOJIbHON 4A1F6&BASE=0007AA

paboTbl N0 U3MKe : AN CTYyAEHTOB TEXHNYECKUNX
HanpasJieHUI NOAroTOBKN (KBaandukaums

535(07) K 29 KatbambeToBa, M.A. (Marikonckuin http://lib.mkgtu.ru:8002/libdata.php?id=2100029223&DOK=0
rocyfapCTBEHHbIN TEXHONOrnYecknin yHmsepcuteT). OnTtuka. |41549&BASE=000530

KBaHTOBas npupopa nsny4veHus : yvebHoe nocobue / M.A.
KaTtbambeToBa ; MuHob6pHayku PO, ®IBEOY BMO Marikon. roc.
TexXHOoJ. YH-T, Kad. xumunu, husmku v pun3nko-xmm. MeToaos
ncecnend. - Maikon : MarapuH O.I'., 2014. - 50 c. - 3b Hb
MTITY. - URL: lib.mkgtu.ru:8002/libdata.php?id=2100029223.
- Pexxum pgocTyna: A5 3aperucTpupoBaHHbIX MoJib3oBaTesien

531(07) K 29 KatbambeToBa, M.A. (Mankonckui http://lib.mkgtu.ru:8002/libdata.php?id=2100047761&DOK=0
roCyAapCTBEHHbIA TEXHOIOMMYECKNA YHUBEPCUTET). 7B8CB&BASE=000530

dur3n4eckrne 0CHOBbI MeXaHUKK : y4ebHO-MeToamnyYecKkoe
nocobue / [M.A. KatbambeToBal ; MuHobpHayku P®, ®IreQY
BO Mankon. roc. TeXHos. yH-T, Kad. BbICLL. MaTeMaTUKN ”
cucTem. aHanumsa. - Mankon : MarapuH O.l., 2019. - 104 c. -
9b HB MITY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100047761. - Pexxum
[oCTyna: Ansa 3aperncTpmpoBaHHbIX Nosib3oBaTeNen. -
Mpwun.: c. 98-102

53(07) 1 12 Curoxosa [.b. JlabopaTOpPHbLIN NPaKTUKYM Mo http://lib.mkgtu.ru:8002/libdata.php?id=2100024550&DOK=0
KYpCY (Pn3NKN C KOMMbIOTEPHBIMK MOAEeNAMN (MexaHuKa, 4A1EE&BASE=000530

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

6.2. JiuTtepaTypa gna caMmocTosTesibHOM paboT
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HasBaHue CcblsIKa

Hukepos, B. A. ®usunka. CoBpeMeHHbIN Kypc : y4ebHuk / B. A. | https://znanium.ru/catalog/document?id=432245
Hwunkepos. - MockBa : lawkos u K, 2023. - 441 c. - ISBN
978-5-394-05378-8. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085552

Hukepos, B.A. ®Pusnka ons By3oB. MexaHuka n https://znanium.com/catalog/document?id=432244
MosieKynsipHasa pursnka [SNeKTPOoHHbIN pecypc]: y4ebHuk /
B.A.Hukepos. - M.: flawkos 1 K, 2021 - 136 c. - 3bC
«Znanium.com»

BeTpoBa, B.T. ®usnka. C6opHUMK 3aaad : y4ebHoe nocobue / | http://www.iprbookshop.ru/48021.html
B.T. BeTpoBa. - MMHCK : Bbiwsnwas wkona, 2015. - 446 c. -
3BC IPR Books. - URL: http://www.iprbookshop.ru/48021.html.
- Pexxum pocTtyna: no nognucke. - Mpun.: c. 426-438. -
Bnbanorp.: c. 439 (8 Ha3B.). - ISBN 978-985-06-2452-9

CMmblK, A.®. ®dusuka: Mocobue ons camocToAaTeNbHON https://znanium.com/catalog/document?id=426720
paboTbl CTYLEHTOB TEXHNYECKUX YHUBEPCUTETOB : y4ebHoe
nocobue / A.®. Cmbik, .10. TumoeeBa, T.M. Tkayesa. -
MockBa : UHOPA-M, 2023. - 388 c. - (Bbiclwiee obpa3oBaHme:
MarucTtpaTypa). - 3b6C 3HaHuym. - URL:
https://znanium.com/catalog/document?id=426720. - Pexxum
jocTtyna: no nognucke. - ISBN 978-5-16-014670-6. - ISBN
978-5-16-107306-3

Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 06yYatlowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbs (OB3) npepocTtaBnsatoTcsa B popmax,
afanTMPOBaAHHbIX K OrpaHNYeHNAM NX 340PO0BbA U BOCMPUATUS MHOpMaLmn:

ONs L C HapyLWeHWAMKN 3peHuns:

B MevyaTHoM hopMe yBeSIMYEHHbIM LLUPUGTOM,
* B (popMe 3JIeKTPOHHOr0 JOKYMEHTa,

e B (hopme ayaunocpanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.

Ona nuy c HapyLWeHNsSMN cnyxa:

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

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

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

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

Tanbl d)OpMMpOBaHIMI KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,

(e L:>To) 390 03%0 cdopmMupyoue
KoMneTeHUMU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmbol

ONK-1.1 HaxoauT peleHnsa TUNOBbIX CUTYaLnn C NPUMEeHEHNEM COBPEMEHHbIX NHPOPMALIMOHHbBIX. TEXHOJIOM NN,
N3MepUTENbHON N BbIYUCIUTENBHON TEXHMKM MO obecrnevyeHunto 6e30nacHOCTN YesloBeka B cpefe obutaHns
(Npon3BOACTBEHHON, OKPY>KaloLlen) Ha OCHOBE 3HAaHNSA COBPEMEHHbIX TEHAEHLNN PAa3BUTUA TEXHUKU N TEXHOJIOTUIA

3 ObpaLleHune ¢
KOMMYHalbHbIMW OTX04aMu
8 9 MpeponnaoMHas npakTuka
6 6 TexHonornyeckas (MpoeKkTHo-
TexHOJIornyeckas) npakTmka
4 4 Hay4Ho-uccnegoaTtenbcKas

paboTa (nonyyeHne
NepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTesibCkon paboThl)

2 2 O3HakoMUTesIbHas NpakTuKa

6 8 Undposasa TpaHchopmaums
oTpacau

5 7 CncTeMbl UCKYCCTBEHHOIO
VHTEIeKTa

5 7 LUndposbie TexHonornm B
npodgeccruoHanbHOM
OeATeNbHOCTHU

56 7 LUndposbie TexHonornm B
npodgeccnoHanbHOM
OeATeNbHOCTHU

4 6 NHdopMaumoHHbIe
TexHoJ0rnm

8 9 FeonHpopMaUNOHHbIe
CUCTEMbI B 3KOJIOTUM 1
npMpoaonoJib30BaHUN

6 8 TensoTexHuKa

5 7 MeTponoruns
CTaHpapTu3aumsa un
cepTudurKaumns

4 6 DIeKTPOHUKa n
3/1eKTPOTEXHMKA

5 5 fmpporasognHammka

3 3 KoHuenumn coBpemMeHHoro
eCTeCTBO3HaHMs

2 2 MexaHuvKa

12 12 dursuka

1 1 HavepTaTenbHasa reomeTpus.
NH>XXeHepHas rpadurka

1 1 MaTemaTuka

YK-1.1 AHanun3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4u
8 9 MpeoanniaoMHas NpakTuka
4 4 Hay4Ho-uccnegoaTtenbcKas

paboTa (nonyyeHne
NepBUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTesibCkon paboThl)

2 2 O3HakoMUTesIbHas NpakTuKa

3 3 SKOJIOrNsl pacTeHni

3 3 DKOJIOMNA MUBOTHbIX

8 9 MaTemMaTuyeckas CTaTUCTUKa
B MCCNIeA0BaHNAX NMPUPOAHbBIX
1N TEXHOreHHbIX CUCTEM

7 7 NH>xeHepHas brnonorus

6 8 LUndposasa TpaHchopmaums
oTpacau

5 7 CncTeMbl UCKYCCTBEHHOIO
MHTeNNeKTa

5 7 LUndposbie TexHonornm B
npodgeccruoHanbHoOM
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

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

0eATeNbHOCTU

56 7 LUndposbie TexHonornm B
npodeccruoHasbHOM
0eATeNbHOCTU

4 6 WNHdpopMaynoHHble
TexHo0rnm

8 9 eonHhoOpMaLMOHHbIE
CUCTEMbl B 3KOJ0TNN 1
npUpoOA0MNoJib30BaHUN

6 8 TennoTexHnKa

4 6 DNIeKTPOHUKa n
3N1eKTPOTEXHUKA

5 5 vpporasognHammka

3 3 KoHuenuum coBpeMeHHoro
eCcTeCcTBO3HaHMS

12 12 dursvka

12 12 Xumuns

2 2 MexaHuVKa

1 1 MaTemaTuka

1 1 HavyepTaTenbHas reomeTpus.
NH>XxeHepHasa rpaduka

2 2 dunocousa

YK-1.2 HaxoguT n KpUTUHECKN aHaIN3NPYeT MHPOPMaLUmo, HE0BXoAUMYIO A1 pelleHnst NOCTaBJeHHOW 3a4a4n

8 9 MpenannioMHas NpakTuka

4 4 Hay4Ho-nccnepoaTtenbCcKas
paboTa (nonyyeHne
nepBUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

2 2 O3HaKoMUTesIbHas NpakTuKa

3 3 IKoJIorns pacTeHumn

3 3 DKOJIOr NS XKNBOTHbIX

8 9 MaTemMaTnyeckas cTaTUCTUKa

B nccnenoBaHmMAxX NnpupoaHbIX
N TEXHOMEHHbLIX CUCTEM

~
~

VH)xeHepHas buosorus

6 8 LUndposasa TpaHchopmaums
oTpacau

5 7 CncTeMbl UCKYCCTBEHHOIO
VHTeNNeKTa

5 7 LUndposbie TexHonornm B
npodgeccnoHanbHom
0eATeNbHOCTHU

56 7 Lincposble TexHoNOrMm B
npodgeccnoHanbHom
0eATeNbHOCTHU

4 6 NHdopMaumoHHbIe
TexHoJ0rnm

8 9 eonHpopMaLUNOHHbIE
CUCTEMbl B 3KOJIOTUM 1
NnpMpoLaonoJib30BaHUN

6 8 TennoTexHuka

4 6 DNeKTpoHMKa 1
S3N1eKTPOTEXHMNKA

5 5 maoporasofvHamMuka

3 3 KoHuenuum coBpeMeHHOoro
eCTeCTBO3HaHMs

12 12 dursuka

12 12 Xnumuns

2 2 MexaHunKa

1 1 MaTemaTuka

1 1 HavepTaTenbHasa reomeTpus.
WNH>XeHepHas rpaduka

2 2 dunocopus

YK-1.3 PaccmMaTpmBaeT BO3MO)XHbIE€ BapMaHThbl peLIeHUs 3a4a4u, OLeHBas UX AOCTOMHCTBA U HEAOCTaTKn
8 9 MpenanniaoMHas npakTuka
4 4 Hay4Ho-uccnegosaTtenbCcKas

paboTa (nonyyeHne
NepBUYHbIX HAaBbIKOB Hay4YHO-
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
nccnenoBaTebCkon paboTbl)
2 2 O3HaKoMUTesIbHas NpakTuKa
3 3 IKoJIorns pacTeHumn
3 3 KOOI NS KMBOTHbIX
8 9 MaTemaTuyeckas cTaTUCTUKa
B NCCNeA0BaHMAX NPUPOAHbIX
M TEeXHOreHHbIX CUCTEM
7 7 NH>xeHepHasa bruonorunsa
6 8 LUndposasa TpaHchopmaums
oTpacau
5 7 CncTeMbl UCKYCCTBEHHOIO
VHTeNNeKTa
5 7 LUndposbie TexHonornm B
npogeccnoHanbHom
0eATeNbHOCTHU
56 7 Lincposble TexHoNOrum B
npogeccnoHanbHom
0eATeNbHOCTHU
4 6 NHdopMaumoHHbIe
TEeXHOJ10rnn
8 9 FeonHpopMaLNOHHbIE
CUCTEMbI B 3KOJIOTUM 1
npMpoaoNoabL30BaHNN
6 8 TennoTexHuka
4 6 DNeKTpoHMKa 1
3J1IeKTPOTEXHMKA
5 5 maoporasofvHamMuKka
3 3 KoHuenuum coBpeMeHHoro
eCcTecTBO3HaHus
12 12 dusuka
12 12 Xnumuns
2 2 MexaHuvKa
1 1 MaTemaTuka
1 1 HavepTaTenbHasa reomeTpus.
WNH>XeHepHas rpaduka
2 2 dunocopusa

YK-1.4 paMOTHO, JIOTUYHO, apryMeHTUpPOBaHHO hopMunpyeT COOCTBEHHbIE CY>XXOEHUS N OLLeH
MHEHWN, MHTepnpeTaLunii, OLLEHOK U T.4. B PaCCYyXXAEHUAX APY

r'MX y4aCTHUKOB eATEJIbHOCTU

Kn. OTnmyaeT hakTbl OT

8

9

npe,D,,EI,VII'IJ'IOMHaﬂ NpaKTunKa

4

4

Hay4Ho-nccnepnoBaTtenbckas
paboTa (nonyyeHune
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)

O3HaKoMUTesIbHas NpakTuKa

IKoJIorns pacTeHumn

KOOI NS KMBOTHbIX

OW(W|IN

OIWW[N

MaTemaTun4yeckas cTaTUCTUKa
B nccnenoBaHmMAxX NnpupoaHbIX
N TEXHONEHHbLIX CUCTEM

~

~

VH)xeHepHas buosorus

LUndposasa TpaHchopmaums
oTpacau

CncTeMbl UCKYCCTBEHHOIO
WHTEJIJIEKTA

LUndposbie TexHoornm B
npodgeccnoHanbHom
[esATeNbHOCTHN

56

LUndposbie TexHoornm B
npodgeccnoHanbHom
[esATeNbHOCTHN

NHdpopMaumoHHbIe
TexHoJ0rnm

reonHMOPMaLMOHHbIE
CUCTEMbI B 3KOJIOTUN 1
npUpPoOAON0b30BaAHNN

TennoTexHuKa

DNeKTpoHMKa 1
3JIeKTPOTEXHUKA
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3Tanbl hOpMMPOBaAHMA KOMNETEHLUMN HauMmeHoBaHue y4ebHbIX
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
5 5 fvmaporasognHamMmmnka
3 3 KoHuenuun coBpeMeHHoro
eCTeCcTBO3HaHMS
12 12 dursvka
12 12 Xnmuns
2 2 MexaHuKa
1 1 MaTemaTuka
1 1 HavyepTaTenbHasa reomeTpus.
NH>XxeHepHasa rpaduka
2 2 dunocousa
YK-1.5 OnpenensieT n oueHUBaeT NOCAeACTBUS BO3MOXHbIX PELUEHUI 3a4a4u
8 9 MpenannioMHas NpakTuKa
4 4 Hay4Ho-nccneposaTtenbCcKas
paboTa (nonyyeHune
NepBUYHbIX HaBbIKOB Hay4HO-
nccnenoBaTebCkon paboTbl)
2 2 O3HaKoMUTesIbHas NpakTuKa
3 3 IKoJIorns pacTeHumn
3 3 KOOI NS KMBOTHbIX
8 9 MaTemaTunyeckas cTaTUCTuUKa
B NCCNeA0BaHMAX NPUPOAHbIX
M TEeXHOreHHbIX CUCTEM
7 7 NH>xeHepHasa bruonorunsa
6 8 LUndposasa TpaHchopmaums
oTpacau
5 7 CncTeMbl UCKYCCTBEHHOIO
VHTeNNeKTa
5 7 LUndposbie TexHoornm B
npodgeccnoHanbHom
0eATeNbHOCTHU
56 7 Lincposble TexHoNOrum B
npodgeccnoHanbHom
0eATeNbHOCTHU
4 6 NHdpopMaumoHHbIe
TEeXHOJ10rnn
8 9 FeonHpopMaLNOHHbIE
CUCTEMbl B 3KOJIOTUM 1
nprMpoaoNoabL30BaHNn
6 8 TennoTexHukKa
4 6 DNeKTpoHMKa 1
3J1IeKTPOTEXHMKA
5 5 fmpporasognHammka
3 3 KoHuenuum coBpeMeHHOoro
eCcTecTBO3HaHus
12 12 dusnka
12 12 Xnumuns
2 2 MexaHunKa
1 1 MaTemaTuka
1 1 HavepTaTenbHasa reomeTpus.
WNH>XeHepHas rpaduka
2 2 dunocopus

7.2. OnucaHue nokKasaTesied U KpuTepues OLeHUBaAHUA KOMMNETEHUUA Ha pa3J/iIMiHbIX
3Tanax ux popmupoBaHUs, onMcaHue LIKaJsbl OLL€eHUBaAHUA

MnaHupyeMsbie KpuTepuu oueHUBaHUsA pe3ynbTaToB 0byyeHus HaumeHoBaHue
pesynbTaThl HeynoBNeTBOPUT | yaoBneTsoputen XopoLuo OTJINYHO OLEHOYHOro
oCBOEHMA enbHOo bHO cpeacTBa

KOMMeTeHuUn
1 2 3 4 6

qyeJsioBeKa

OMNK-1: CnocobeH y4nTbiBaTb COBPEMEHHbIE TEHAEHLNN PAa3BUTUSA TEXHUKN U TEXHOOT I B 061acTn TexHochepHon
6e30MacHOCTN, U3MEPUTENIBHOWN 1 BbIYUCNTENbHON TEXHNKN, MHPOPMALMOHHBLIX TEXHOMOMMIA MPU peLleHnn TUMNOBbIX 3a4ay
B ob6nacTu npoceccnoHanbHON feaTeNbHOCTU, CBA3aHHOW C 3alLUTON OKpyXatoLen cpeabl n obecrnevyeHmnem 6esonacHoCcTun

ONK-1.1 HaxoauT peLlieHnsa TUMNoBbIX CUTYaUUN C MPUMEHEHNEM COBPEMEHHbIX NH(OPMALIMOHHbIX. TEXHOJIOMUIA,
N3MepUTEsIbHOM N BbIYNCINTENbHON TEXHMKK No obecnevyeHmto 6e30nacHOCTM YenoBeKa B cpene obntaHua
(MPOV3BOACTBEHHOW, OKPY>XatoLlen) Ha OCHOBE 3HAaHMNSA COBPEMEHHbIX TEHAEHUNN PA3BUTUA TEXHUKN U TEXHOJIOTUIA

3HaTb: OCHOBbI

®parMeHTapHble

HenosHble 3HaHuSA

CchopMupoBaHHsble,

CchopmMupoBaHHbIe

KOHTPOJIbHbIE
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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
COBPEMEHHbIX 3HaHuA HO cofepikalune cncTemaTudeckue | paboThl,
TeHaeHuunin oTAefNbHbIe 3HaHUA nabopaTopHble

Pa3BUTUS TEXHUKN
1N TEXHONIOT 1IN B
obnacTtum
TexHochepHomn
6e3onacHocTy,
MPUHLWNLI 1
MeToAbl
obecneyeHuns
6e3onacHocTun
yesioBeka B cpefe
obuTaHua (npomss
OACTBEHHON
OKpy>KatLen)

npobenbl 3HaHUSA

YMeTb: BbIbnpaTh
CUCTEMbI 3alUUTh
YesioBeKa u
OKpy>KatoLen
cpenb
NPYMEHUTENIBHO K
OTAEe/NbHbIM
Npon3BOACTBaM U
npeanpuaTUsaM Ha
OCHOBE N3BeCTHbIX
MEeTOLO0B C
npMMeHeHnem
COBpeMeHHbIX
NHOPMaLMOHHbIX
TexHosnornm,
N3MepuTeNbHON 1
BbIYUCSINTENBHOWN
TEXHUKMN

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapertn:
CMOCOBHOCTLIO
OpUEHTUPOBATLCHA
B NepcneKkTueax
Pa3BUTUS TEXHUKN
1 TexHoJsIornum
3alUnNTbl cpeabl
obuTaHus,
MoBbILLEHNS
6e3onacHoCTK K
YCTOMYNBOCTU
COBpPEMEHHbIX
NMPOn3BOACTB C
Y4Y4€TOM MUPOBbIX
TEeHAEHUNIN Hay4HO-
TEeXHUYEeCKOro
nporpecca un
yCTOMNYMBOrO
pa3BnTunSA
LMBUAN3ALN

YacTu4Hoe
BNafeHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHmne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHNNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

paboTsl,

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

YK-1.5 OnpepensieT v oLeHNBaAET MOCIEACTBUS BO3SMOXHbIX PELLUEHNIN 3a4a4n

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

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

0eaTeNbHOCTY
YMeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
apryMeHTUpOBaHH hornyckatTcs yMeHus

0 (hopMuMpoBaTb HebonbLIne

cobcTBEeHHOE ownbkmn

3K3aMeH, 3a4eT
TecTbl,
KOHTPOJIbHbIE
paboTsl,
nabopaTopHble
paboThbl,
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa
KOMMNEeTeHuuu
1 2 3 4 5 6
Cy)XOeHune n
OLEHKY
VHdopMaunu
Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKoM | cucTeMaTuyeckoe
onpepeneHns HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
NMPaKTUYeCcKnX HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs
N3J10)KEHHOI 0 npobensl

peweHna 3agadn

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

YK-1.4 'paMOTHO, JIOFNMYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXAEHUSA U OUeHKN. OTanYaeT hakTbl OT
MHEHUN, MHTepnpeTaunii, OLEHOK U T.4. B PaCCYy>KAEHUAX APYTUX Y4aCTHUKOB AeATeIbHOCTH

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

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

TecThl,
KOHTPOJIbHbIE
paboThbl,
nabopaTopHble
paboThl,
pedepaThbl.

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

MHGpOopMauuio, ownbkKmn

He3aBuUCMMO OT

NCTOYHUKA,

CaMOCTOATENbHO

npuobpeTaTb 1 cuC

TemMaTu3npoBaTb

3HaHuS,

aprymMmeHTMpoBaHH

0 OTCTamBaTb CBOIO

TOYKY 3peHuns

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

bHO-F'YMaHUTaPHbIX npobensl

AUCLUMMIINH,
No3BoSAOLWMNMM
OCYLLECTBNATL
peLueHune
LUMPOKOro KJjacca ¢
3a41a4 Hay4YHO-MCC
€[10BaTesIbCKoro n
npuKaaaHoro
XxapakTepa

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

peweHna NnoCcTtaBJ/iIeHHbIX 3a4a4

CUHTE3 NHOPMAaLUN, MPUMEHSATb CUCTEMHBIA NOAX0A ONs

YK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapMaHThbl pelleHmns 3a4a41, OLeHNBas UX AOCTOUHCTBA U HeJOCTaTKN

3HaTh: ®parmMeHTapHble HenonHble 3HaHua | CchopmupoBaHHble, | CHhoOpMMPOBaHHBIE TecThl,
nornyeckue 3HaHuA HO cofepxaluune cucTeMaTuyeckme | KOHTPOJibHble
dhopmMbl 1 OoTAeNbHble 3HaHWA paboTsl,
npouenypsl, npobensbl 3HaHUA nabopaTopHble
cnocobcTBylOWME paboThbl.
pediekcun no
nosoay

cobcTBEHHOW 1
MbICIUTENIbHON

0eaTeNbHOCTY

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

0 (hopMuMpoBaTb HebonbLIne

cobcTBeHHOe ownbkmn

Cy)XXOeHune n

OLLeHKY

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

peweHna 3agadn

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

YK-1.2 HaxoOuT 1 KpUTUHECKM aHaInU3unp

eT nHopmauuio, HeOﬁXO,D,I/IMyIO Ona peweHuna MOCTaBJIEHHOWN 3a4a4u

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

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAEsbHble
npobenbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckme
3HaHuA

0eaTeNbHOCTY
YMmeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
aHann3nposaTb hornyckatTcs yMeHus
NCTOYHUKN HebonbLIne

nHdopMaLum ¢ ownbkmn

TOYKWN 3pEHMns

BPEMEHHbIX "

NPOCTPAHCTBEHHb

X YCNIOBUW NX

BO3HVWKHOBEHUSA

Bnapetsb: YacTuyHoe HecuctemaTtunyecko | B YcnewHoe n
HaBblkamMu BNajeHune e npuMeHeHne cMcTeMaTUyYeCcKoOM | cucTemMaTuyeckoe
onpepeneHns HaBblkamMu HaBbIKOB NnpUMeHeHnn npuMeHeHune
NPaKTUY4eCKMX HaBblKOB HaBblKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3agadn

TecThl,
KOHTPOJIbHbIE
paboTsl,
nabopaTtopHble
paboTsl,
pedepaThbl.

YK-1: CnocobeH oCyLecTBAATb NOUCK, KPUTUYECKWIA aHaNn3 1

peweHna NnoCctaBJ/IeEHHbLIX 3a4a4

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

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

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

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

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

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu

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

nHpopmaumm ¢ npobensi

Lenbio BbiABNEHNA

TecThl,
KOHTPOJIbHbIE
paboThl,
nabopaTtopHble
paboTsl,
pedepaThbl, 3a4eT,
3K3aMeH.

32/53




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

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

7.3. TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHble MaTepuanbl, HeobxoauMbie AN OLEHKU
3HaHUW, YMEHMW, HaBbIKOB U (U1M) ONbiTa AEATEeNIbHOCTU, XapaKTepu3yloLWwux 3Tanbl
c¢opMUupoBaHUA KOMNETEHLU N B NpoLecce oCcBoeHnsa obpasoBaTesibHOW NPOrpaMMmbl

3aueT-hopMa MPOBEPKU 3HAHWUIA, YMEHWUIA K HaBbIKOB, MNPUOBPETEHHbIX O0by4YalWwMMUCs B
npoLecce ycBoeHus y4ebHoro MaTepurana NeKLUNOHHbIX, MPAaKTUYEeCKUX U CEMUHAPCKUX 3aHATUIA MO
ANCUUMIINHE.

Bonpocskl K 3a4eTy no ¢pusmkKe ONa NnpoBeAeHUA NPOMe)XyTOYHOW aTTecTauuum.
lemecTp

1. MNpeameT duU3NKN. MeToabl (PU3NYECKOrO WUCCIenOoBaHUA: OMbIT, rMnoTe3a, 3KCNepUMEHT,
Teopusi. Ponb U3NKN B Pa3BUTUN TEXHUKUN U €€ CBA3b C APYrUMM HaykaMu. dusmyeckne Moaenu un
NX posib. Posib pM3nKKN B BbiCLLEM NpodecCcnoHaibHOM obpa3oBaHU.

2.®u3mMyeckne OCHOBbI MexaHuku. MexaHuka n eé paspenbl. Knaccnyeckas v KBaHToOBas
MexaHuKa. HepensaTmBUCTCKaAs W pPenaTUBUCTCKas Kraccuyeckas MexaHuka. MexaHumyeckoe
nBuxeHne. OCHOBHble (hmsmnmyeckme momenu: HYactuua (MaTepuanbHasd ToO4dKa), cMCTeMa 4YacTul,
abconoTHO TBEpAoe Tesio, CriowHasa cpeda. NoHATME COCTOSIHUA B KJIaCCMYECKOW MexaHuKe U
MPUHLUMM OTHOCUTENIbHOCTUN B MEXaHuKe.

3. Cuctema oTcyéTta. CkansipHble W BEKTOpHble @u3NYeckme BeanYuHbl. OCHOBHbIE
KMHEMaTNYeCKMEe XapaKTePUCTUKN MaTepuasbHON TOYKU: paanyc-BEKTOP 1 ero NpoeKLnmn no ocam
KOOPAMHAT, BEKTOP NepeMelleHunst, TpaekTopus. CKOpoCTb M YCKOpPEeHNEe U UX NPOEKLIUM Mo OCAM
KoopAuHaT.

4. TllocTynaTenbHOEe W BpawaTenbHoe AOBMXeHUA. 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
nX 3HavyeHus). CBA3b JIMHENHbIX U YT 10BbIX NapaMeTpPOB.

5. CKOpoCTb M yCKOpeHMe 4HacTuubl MpU KPUBOJIMHENHOM ABUXXEHUWN Ha mpuMepe ABUXKEHUS
YacTuubl MO OKPY>XHOCTM C MOCTOSAHHOW MO MOAYJIIO CKOPOCTbIO. LleHTpocTpemuTensHoe
(HOpManbHOE) N TaHreHuManbHOE COCTaBASAIOLLNE NOJTHOIO YCKOPEeHUs. KpuBM3Ha TPaeKToOpPUN.

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

7. Cunbl ynpyrocTtm n ynpyrue gegopmaunum n Hanps>XxeHns B TBEpAoM Tene. 3akoH 'yka ans
MPY>XWHbI N CTep>XHA. Mogynb KOHra.

8. 3aKoH 'yKa 4519 aHU30TPOMNHbIX MaTepuanoB. TEH30P HANPSXXEHUN 1 TeH30p AedopMaLnia.
9. MnacTtnyeckune gegopmMaunm. NCNOKALNOHHbLIA MEXaHWU3M MAAaCTUYECKOro Te4eHuns.

10. MpoyHOCTL MaTepuanos. Pusnyeckme KoHLEenuUnm MnpPo4YHOCTU U PU3NYeCcKue OCHOBbI
TeXHOJIOrM4eCKnx ﬂpI/IéMOB BO34eNCTBMSA Ha MPOYHOCTHbIE CBOWCTBA MaTepnanos.
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11. 3aMKHyTasa cuctema Ten. BHyTpeHHMe u BHeLWHne cuibl. KoHCepBaTUBHbIE U
HEKOHCepBaTUBHbIE CUJIbl. 3aKOH COXPaHEHUS MMNYJibCa U €ro NpuMeHeHne K abCcoNtoTHO ynpyromy
M Heynpyromy ynapy MaTepuasibHbIX LLAPOB.

12. PaboTa nepeMeHHON CUJbl U MOLLHOCTb. DHeprus. KuHeTmnyeckasa aHeprusa maTepuasibHON
TOYKM W TBEpAoro Tena. lpocTble MexaHU3Mbl U UX Ha3HavYeHue. KoadhpuuMeHT Mnose3HOoro
OencTBMUSA MexaHu3Ma.

13. PaboTa B nose cusnbl Ts>KecTu. MNoTeHumanbHas SHeprus n eé CBs3b C CUJION, AENCTBYOLLEN
Ha MaTepuasibHyl TOuYKYy. [MoNIHAas MexaHMYeckas 3Heprus CUCTeMbl U 3aKOH eé COXpaHeHUs B
3aMKHYTbIX CMCTEMaX.

14. BpawaTesibHOe [OBMXXEHMe TBEPAOro Tesla. MOMEHT cuibl N BpawaTesibHblA MOMEHT.
KuHeTnyeckas sHeprusa spallatollerocs TBEpaoro tesa. MOMeEHT nHepumn MmaTepurasbHON YacTuLbl
n TBEpAOoro Tena. Teopema lNonreHca-LTenHepa.

15. PaboTa, coBepwaemas npu BpaweHun TBépaoro Tesna. OCHOBHOE ypaBHEHME AUHAMUKWU
BpallaTeNbHOro ABMXXEeHUs TBEpPAOro Tesna. MOMEHT uMMMy/nbCa M 3aKOH COXpPaHeHWs MOMeHTa
MMMYyJibCa B 3aMKHYTbIX CUCTEMAX.

16. MonekynspHas du3Mka U TepMoanmHamuka. CTaTucTmyeckas usmka M TepMoANHAMUKA.
OCHOBHble MOJIOXKEHUS MOJIEKYNAPHO-KMHETUYECKO Teopun ras3oB. TepMoAMHAMUYECKUA W
CTAaTUCTUYECKUI MeToAbl. TPpM Havyasla TePMOANHAMUKN.

17. OCHOBHOE ypaBHEHME MOJIEKYIAPHO-KUHETUYECKON Teopnn naeasbHOro ra3a ans nasnaeHus.
KnHeTnyeckmne asneHunsa. 3akoHbl anddy3nm, BHyTPEHHENO TPEHNS U TEMJIONPOBOAHOCTN (OMbITHbIE
3aKOHbl). Ounddy3na B raszax. KoadpduumeHTbl anddy3nm, TenaonpoBOAHOCTU U BSA3KOCTW.
TeMnepaTyponpoBOAHOCTb.

18. BHyTpeHHAA aHeprusa cuctemol. TensoobmeH. PaboTa n konm4ecTso TennoThl. [lepBoe Havyano
TepMoagnHamMmukn. PaboTa, coBepllaemMas TepMOAUWHAMUYECKON CUCTEMOW MPU U3MEHEeHUaX eé
obbema.

19. CteneHn cBobopgbl Monekyn rasa. 3akoH (Teopema) bonbumaHa. BHyTpeHHAS 3Heprus
noeanbHOro rasa. TenJIOEMKOCTb. 3aBUCUMOCTb TEMJOEMKOCTU WAEeasIbHOro rasa OT CTENeHu
ceoboabl MoOMEeKyn M OT BMAa npouecca Tersionepepavnm (n3oxopHoro, um3obapHoro,
n3oTepMmmyeckoro, agnabatHoro). YpaBHeHne Marepa.

20. lMepBbIi 3aKOH (MepBoe Havyal0) TEPMOONHAMUKN (3aKOH COXPAHEHUS SHEPrun B TEMJIOBbIX
npoueccax). [lpuMeHeHMe nNepBOro Hayvyasna TEPMOOMHAMUKM K WU30MpoueccaM B rasax.
ApgnabaTtuyeckunin npouecc. YpaBHeHume lNMyaccoHa. MoanTponHbIA npouecc.

21. ObpaTumbie 1 HeobpaTuMble npoLecchl. BTopoe Havyano TepMOAMHAMUKA WU €ro
CTaTUCTUYeCKoe TOoJIKoBaHMe. HeobpaTMOCTb TenJoBbIX NMpoueccoB. Mpeobpa3oBaHne sHeprun B
TensoBbix ABuratensx. MpuHuun paboTbl TENNOBbLIX ABUraTenel U XonoAufbHbIX MalunH. LUnkn
KapHo 1 ero KoaduLMeHT rnosie3Horo AencTeus.

22. TepMmoanHaMmyeckme QyHKLNN COCTOSAHNSA. TepMognHaMmnyeckme noTeHumanbl - BHyTPEeHHSAS
JHeprus, cBobogHas 3Heprua [lenbMronbua (M30TEPMUYECKUMA MOTEHUWaN), 3HTanbMUA
(Tennocopep>xaHne nnm TennoBas GyHKUMA), TEPMOANHAMUNYECKUA noTeHuuan nbbca (aHeprus
M'mbbca ) n cBA3bIBaOLWME NX OCHOBHbIE COOTHOLLEHUS.

23. HeobpaTuMoCTb TensoBbIX MPOLECCOB. TepMogMHaMnyeckas BEPOATHOCTb W 3SHTPOMUS.
HepaseHcTBO Knay3myca. TpeTbe Havasno TepMOAMHaMUKKN (TeopeMa HepHcTa) U cneacTemsa n3
Hero. [NoHATne 0 AMHaMmn4eCcKoM xaoce.

24. KoHpeHCMpoBaHHOe CoCTossHMe BelwecTBa. XXUOKOCTU. TBEpAOE COCTOSHME BellecTBa.
Onddy3na B XNOKOCTAX N B TBEPAbIX Tenax.

BAa3kocTb. BA3kasa xumakocTb. CTauMOHapHOE TeyeHme BA3KON XNOKOCTU. KoadhpuumeHTt
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BA3KOCTU XXNUOKOCTEN. HopManbHasa n aHOMalbHas BA3KOCTMW.

26. [OMOreHHble U reTeporeHHble CUCTEMbl, KOMMOHEHTbLlI CUCTeMbI. [[eTeporeHHoOe paBHOBecKe
¢a3. Onarpamma ¢da30BOro paBHoOBecust (OmarpaMmMa COCTOSAHMSA BellecTBa). T-X OunarpaMmebl
COCTOSAHUSA ABOWHbIX CUCTEM. Konm4yecTBEHHOE COOTHOLWEHME (ha3 1 NMPaBuJIo pbiyara.

27. f4BneHme nNOBEpXHOCTHOro HaTsXKeHnsa. KoapdpuumeHT nNoOBEepXHOCTHONO HaTSXEeHUS.
FrmopodpunnbHble N rMApogobHbie NOBEPXHOCTU. YC/I0BME paBHOBecua Mexxay dasamn (MpuHUMM
HauMeHbLUen 3Heprun). NMoBepxHOCTHO-aKTUBHbLIE BewecTBa (MAB) n nx npumeHeHue.

28. KaI'II/IJ'IJ'IﬂprIe apneHnsa. CMmadymBaHMe M He CMaduBaHue. [laBneHme nog I/I3OFHyTOI7I
MOBEPXHOCTbIO XNOKOCTN. d)opMyna Nannaca gnsa cun gonoJsIHUTENbHOro AaBJ/ieHns.

29.91eKTpU4eCcTBO U MarHeTU3M. DNEKTPUYECKNI 3apan. 3aKOH COXpPaHEHUs 31EeKTPUYeCKoro
3apsga. 3aKoH B3aMMOOEWNCTBUSA TOYEYHbIX 3apsadoB (3akoH KynoHa). EguHunua 3apsga. Mone un
BeWwecTBO - [Be OCHOBHble (OpMbl CYyLLECTBOBAHMUA MaTepun. IDNeKTpu4eckoe none.
Hanps>X&HHOCTb aneKTpu4eckoro nosd. Cynepno3mumnsa anekTpoctaTudeckux nonen. Npacdunyeckoe
n3obparkeHne 3/1eKTPNYHECKMX MOJIEeN.

30. MoTOK BeKTopa HamnMps»XEHHOCTW 3JleKTpuyeckoro noss. Teopema OcTporpagckoro-raycca
ONs  3NeKTpocTaTMYeckoro nona B Bakyyme. PaboTa cun 3snekTpocTaTU4eckoro nonas no
nepemMelleHnto 3apsaga. lMoTeHuman nonga. CBA3b MexAy HanpsXXEHHOCTb W MOTEHLMANoM.
LiMpkynaumsa BeKTopa HanNpsXXEHHOCTM 3JIEKTPOCTAaTUYECKOro Mnofs. IDKBUNOTEHUMasIbHble
MOBEPXHOCTN.

31. JnekTpuyeckoe nose B BeuwlecTBe. CBobOAHbLIE U CBsi3aHHble 3apsgbl. DNEKTPUYECKUNNA
annonb. Tunbl AUNEKTPUKOB W BUAbI MONASPU3aALMN OMINEKTPUKOB. BeKTOop 3neKkTpmyeckoro
cMeLlleHuns.

32. npOBO,EI,HI/IKVI B 3/1EKTPNHECKOM Tl0Jie. Pacnpep,eneHme 3apAagooB B MNpPOBOAHUKaX.
3ﬂeKTpOCTaTVI‘-IECKaﬂ 3alnTa. al'leKTpOéMKOCTb ye,D,I/IHéHHOFO n Heye,EI,I/IHéHHOFO NMpPoOBOAHUKa
(cnctemsbl I'IpOBO,D,HVIKOB). KoHpeHcaTopbl. 3Heprv|ﬂ 3ap9|)KéHHOFO NMPoOBOAHUNKa, KOHOEHCaTOpPa n
CNCTEMDbI 3apﬂ)KéHHbIX HYacTuny. 3Hepr|/|ﬂ 3J1IEKTPOCTATUNYECKOIo rnoas.

33. 2JnekTpoAuMHaMuKa W eé& 3agayvn. TlpuHUMN OTHOCUTESIbHOCTU B 3N1EKTPOAMHaMUKE
MOCTOSAHHLIN  3NeKTpuyeckun ToK. Cmna W NAOTHOCTb TOKa. Pa3HOCTb nNoOTeHuuanos,
anekTpoaBmxkywasa cuna (30C). 2nekTpudeckoe HanpsxkeHue. T[pasuna Kupxroda ans
3/1IeKTPUNYECKUX Lienen NoCTOAHHOIo ToKa 1 NpuMepbl UX MPUMEHEHUS.

34. 3akoHbl OMa n [xoyna - JleHua. OndpgepeHumnanbHasa ¢opma 3akoHoB OMa mn [xoyns-
JleHua. 3akoH OMa pnsg HeoOoHOPOAHOro y4acTka uenwu. lNpupoda 3/1eKTPUYECKOro TOKa B B
MeTaJlslax, XULOKOCTAX U rasax. 3akoH OMa A/ 31eKTPOJSINTOB. DJIEKTPOJSIN3 U OCHOBHbIE 3aKOHbI
3/1eKTpOAM3a (3aKoHbl Papages)

dK3aMeH MOXeT MpOoBOAUTLCA BgOpMe YCTHOro onpoca nobunetam (Bonpocam) unu 6es
6uneToB, C NpeABapuUTENIbHON MOAroTOBKON Unnbe3 noaroToBKW, MOYCMOTPEHUIO NpenonaBaTens.
DK3aMeHaTop BMnpaBe 3ajaBaTb BOMPOChl CBepx 6OuneTa, a TakXe, MOMUMO TEOPEeTUYECKUX
BOMPOCOB, AaBaThk 3aZla4yy MonporpaMme AaHHOro Kypca.

JK3aMeHalUWOoHHble BuneTsbl (BONPOChI) YTBEPXKAAOTCS Ha3zacedaHUn Kadenpbl MNOANUCLIBAOTCS
3aBeayowmM Kadgenpon. Bébunete po/mkKHO codep)xaTbCsa Hebonee Tpex BOMPOCOB. KomnnekT
3K3aMeHaUWOHHbIX BuneToB NoanCUNNInNHE A0JKeH coaep>xaTb25—30 6buneTos.

JK3aMeHaToOp MOXXeT MNPOCTaBUTb 3K3aMeH be3 onpocannn cobecepoBaHusa TeMm CTyAeHTaMm,
KOTOpPblIE aKTUBHO Yy4aCTBOBaJZIN BCEMNHAPCKUX 3aHATUAX.

Bonpocskl K 3K3aMeHy no CI')VISVIKe Aana npoeegeHun I'IpOMe)KyTO‘-IHOﬁ aTrectTauvm.

2 ceMecTp
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1. DN1eKTpMYEeCTBO N MarHeTn3aM. MarHeTocTaTuKa B BaKyyMme 1 eé 3agadn. OTHOCUTESbHbIN
XapakTep 3NeKTPUYeCcKoro M MarHUTHOro nonen. MarHuTHoe B3aMMOLENCTBME TOKOB. BekTop
MarHUTHON UHAOYKUWUW. MarHUTHOE MoJsie TOoKa KaK PensaTUBUCTCKUN 3pdekT. MarHUTHbIN MOMEHT
KOHTYpa C TOKOM 1 ero BpawaTesibHbli MOMEHT.

2. 3akoH buno-Caapa-Jlannaca n ero npuMeHeHMe K pacyéTy MarHWTHbIX MoJien NpPsSAMoro
NMPOBOAHMKA U KPYroBOro KOHTypa C TOKOM. LMpkynauma BekTopa UHAYKLMW MarHATHOrO mMons.
BuxpeBon xapakTep MarHUTHOro NoJsis. 3aKOH MOJIHOMo TOKa A1 MarHUTHOMO NoA B BaKyyMe.

3. MarHuTHoe noJsie gJIMHHOIro coseHomnga. MpumMeHeHne conleHonpa B passiMyHbIX MEXaHU3MaxX n
yCTpOIZCTBaX aBToMaTmsaunn. LOencTeBme MarHUTHOrMO MoJsid Ha 3JIeMEeHT ToKa. 3aKoOH AMnepa.
B3aumopencremne napanneyibHbIX MPOBOAHNKOB C TOKaMM.

4. lencteme MarHUTHOrO Noas Ha ABvXywwmnca 3apag. Cnna JlopeHua. ekt Xonna un ero
TexHn4yeckoe rnpuMmeHeHune. NMpuHUMn 4encTemsa gaT4YnKoB Xosna.

5. KOHTYp C TOKOM B MarHMTHOM noJjie. BpawaTenbHbli MOMEHT KOHTypa BO BHELUHEM
MarHUTHOM noJsie. MarHUTHLIM NOTOK. Teopema OcTporpanckoro-faycca ANns MarHUTHOro mnons.
PaboTa nepemelleHNs NPOBOAHNKA N KOHTYpa C TOKOM B MarHMTHOM rone.

6. fBneHne >3neKTpoOMarHUTHOM WMHAYKUMK (onbiTel Papapes). 3akoHbl Papapgesa n JleHua.
O6beOnHEHHbI (OCHOBHOW) 3aKOH 3JIEKTPOMAarHUTHON MHOYKUUN. BUXpeBoe aneKTpuyeckoe rose.

7. sdBneHne CcaMOUHAYKUUM W B3aWMHOW WHAYKUMW. WHAYKTUBHOCTb KOHTYypa, enuHuua
WHOYKTUBHOCTW.

8. DHeprua MarHUTHoro noss. O6bEMHAs MJIOTHOCTb 3HEPrunM MarHUTHoro nons. MNpumeHeHue
ABJIEHUS 3/IEKTPOMAarHUTHON WHAOYKUUMA B MPOMBbIWLAEHHOCTU U B TexXHUKe. BO3HMKHOBEHME
WHOYKLUMOHHOIMO TOKa BO BpalLaloLLEMCH KOHTYpPE U ero npakTnyeckoe rnpuMeHeHme.

9. Knaccugukaums MarHeTUKOB. 3aKOH MOJIHOMO TOKa AJI9 MarHUTHOro Mojs B BellecTse.
BeKTop Hanpsa)XEHHOCTM MAarHUTHOrO MOJIA U ero UMpKYyAsaunsa. YCI0BMa Ha rpaHuLe pasaesna aAByx
cpea.

10.0cHoOBbI Teopun MakcBessia As8 3N1eKTPOMArHUTHOro nons. TOKM cMmelleHUs. YpaBHeHUsA
MakcBenna B WHTerpasbHOM M B AuddepeHunanbHon qopmMax. MaTepuasbHble ypaBHEHUS.
MPUHUMN OTHOCUTESNILHOCTU B 3JIEKTPOANHAMUKE,

11.KonebaHusa n BosHbl. FlapMoHnyeckmne konebaHus (MexaHn4Yeckme n 3NeKTPOMarHUTHbIE) U NX
XapakTepucTukn. AuddepeHunanbHoe ypaBHEHWE rapMOHNUYeCcKx KonebaHunin. FapMoHUYeCcKni u
aHrapMOHNYECKNI OCLUNNATOPLI.

12.Mpy>XNHHbIN, MaTeMaTU4eCKUA N DUNYECKUA MaATHUKU. OunddepeHumanbHoe ypaBHeEHUe
konebaHun. lNpuBeneHHasas AAnHa GU3NYECKOro MasTHUKa. KonebaTenbHbI KOHTYp. Heprus
MeXaHU4YeCKMX U /IEKTPOMArHUTHbLIX FAPMOHMUYECKUX KonebaHnn.

13.CnoXxeHne rapMOHUYECKMX KosebaHM OoOQHOro HampaBJieHUs N OOAMHAKOBOW YacCTOThl.
BekTopHble anarpamMmbl. Clo)XeHne rapMoHUYecknx KonebaHnm ogHOro HarnpaeaeHus ¢ 6,M3Knumu
yacToTaMu. bueHuns. Cno)xeHne B3aMMHO-NEPNEHANKYNAPHbLIX FAPMOHNYECKNX KonebaHuin. durypsol
JNlnccaxy.

14. InpdepeHumanbHoe YypaBHEHME 3aTyXawwWwmX MexXaHU4YeCKUX W dSNeKTPOMarHUTHbIX
KosnebaHnm n ero peweHmne. JliorapudMmn4ecknin EKPEMEHT 3aTyxaHusa. Anepmoan4eckuin npouecc.
KpuTnyeckoe conpoTUBAEHUE KOHTYpA.

15. AnchdepeHumnanbHoe YypaBHEHWE BbIHY)XXOEHHbIX MexXaHWYeCKMX U  NeKTPOMarHUTHbIX
konebaHWn 1 ero pewweHne. AMAANTYAaA 1 (ha3a BbIHYXAEHHbIX KonebaHuii. Pe3oHaHC.

16. KnHeMaTukKa BOJIHOBbIX MpoueccoB. MexaHusm obpa3oBaHUsi BOJIH B YMNpPyrom cpege.
BonHoBas NMoBepxXHOCTb U PPOHT BOJIHLI. MpuHUWN IMNonreHca. NMpoaosibHble N NoNepeYHblie BOJIHbI.
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YpaBHeHune beryuier BosiHbl U BOJIHOBOE (AncdepeHUnansHoe) ypaBHEHNE MEXaHUYECKNX BOJTH.

17.3neKTpoMarHnTHbIe BOJHLI. AunddepeHunanbHoe (BOJIHOBOE) yPaBHEHME 3JIEKTPOMArHUTHON
BOJIHbl. OCHOBHbIE CBOMNCTBA 3/IEKTPOMArHNUTHbIX BOJIH. MOHOXpOMaTn4Yeckas BOJIHa.

18.9Heprus  3/eKTPOMarHUTHbIX  BOJIH. [loToK 3Heprun. BekTtop YMoBa-lNMonHTUHra.
MaTepnanbHOCTb 3/IeKTPOMarHUTHOro noss. lNpuMeHeHne 3N1eKTPOMarHUTHbIX BOJIH B TEXHUKE U
CBA3N.

19.MpepmeT onTukW. LKana >3N1eKTPOMArHUTHbIX BOMH. WHTepdepeHuUnsa CBETOBbIX BOJIH.
KorepeHTHOCTb 1 MOHOXPOMATUYHOCTbL CBETOBLIX BOJIH. YCuaeHne n ocnabneHme MHTEHCUBHOCTHU
CBETOBbIX BOJIH. BpemMa 1 gnmMHa KOorepeHTHOCTH.

20.MeToabl HabnwogeHns wnHTepdepeHUnn CBEeTOBbIX BOJIH. PacyéTt uHTepdepeHUNOoHHON
KapTWUHbI OT OBYX KOrepeHTHbIX UCTOYHUKOB A onbiTa KOHra. OnTmnyeckas pa3HOCTb Xo4a BOJIH
(cBeTOBbIX Ny4en) n pa3HOCTb a3s.

21.NHTepdepeHuMs cBeTa B TOHKUX MAEHKAX (MNOMOCbI PaBHOr0 HaKJ/IOHA). YCNOBUS YCUNIEHUS U
ocnabneHnss WUHTEHCMBHOCTWM CBETOBbIX BOJIH B TOHKMX TMJEHKax. [lpocBeTneHne OnTuKM,
npakTU4eckoe NpuMeHeHne nHTepdepeHUnmn ceeTa.22. HTepdepeHuns B NAEHKAxX NnepemMeHHomn
TONWMHBI (MOJIOChI PAaBHOW TOAWMHBI). Konbua HbloToHa.

23.MHTepdepeHUMOHHbIE onTU4Yeckne npubopbl U BoSHOBOALI. . WHTepdepomeTpbl U KX
NpMMeHeHne B TexXHWKEe U B Hay4YHbIX UccienoBaHuax. OnTuyeckas ronorpacgpus un obnactn eé
NpPUMeHeHus.

24.0ndpakumsa cBeToBbIX BOJH. MpuHumnn MNonreHca n npuHuun lMNonreHca-®pexHensa. Meton 30H
dpeHensa. NpAMONMHENHOCTb pacnpocTpaHeHNsa cBeTa B Teopumn ®peHens. Oudpakuns PpeHens Ha
KPYr/ioM OTBEPCTUWN N gucke. PaspeluatoLas cnoCobHOCTb CNeKTpasibHbIX U ONTUYECKNX Npnbopos,
obycnosneHHasa andpakuymnen ceeTa.

25.PerynspHas 7 HeperynsapHas MPOCTPaHCTBEHHaA peLéTKa. Ondpakumsa Ha
NPOCTPaHCTBEHHON pelwéTke. Andpakumsa peHTFeHOBCKMX lyden B KpucTannax. Popmyna Bynbda -
Bparros. OudpakTomeTpunsa 1 eé npuMeHeHue.

26.EcTecTBeHHbIN cBeT. Llyr BoAHbI. [MoNspu3oBaHHbIM CBET U ero nosiydeHue. lNonapmsauuvs
cBeTa nNpu oTpaxeHuun. 3akoH bptlocTepa. ABneHne ABOMHOMO sy4yenpesnoMseHnsa n ero pusmndeckas
npupoaa. lNMonapmnsauma ceeTa Npyn ABOMHOM JlyHenpesioMieHnn.

27. NccnepoBaHme Nonsipu3oBaHHOrO cBeTa. 3akoH Mantoca. MonspusaynoHHble Npmnbopsl U Ux
npumeHeHmne. Nonaponabl U NOAAPU3ALMOHHBLIE MPU3MbI.

28.0CHOBHbIE MOJIOXKEHUS KBAaHTOBOW (hU3NKK. Ternnosoe nlnyvyeHme. ABCONMIOTHO YEpHOe Teno.
YHuBepcanbHaa pyHKLMa Kupxrodga. Knaccuveckne 3akoHbl CtedaHa-bonbumaHa n BuHa, dpopmyna
Panes-O>XunHca.

29.BHewHN doToahPeKT N ero 3akoHbl. POTOHLI. DHEPIrMA U UMNYNAbC POTOHA. YpaBHeEHUe
ANHWTEeNnHa ona BHewHero potoaddekTa. Jlasepbl U UX NPUMEHEHME.

30.N'mnoTte3a Jlyn pe-bponns v onbiTHble 060CHOBAHUA KOPMYCKYASPHO-BOJIHOBOro Ayasin3mMa
CBOWCTB MuKpoyacTuy. Dopmyna gde-bponna. [MpuHUuMn HeonpedenéHHOCTU (COOTHOLIEeHUS
HeonpenesnéHHocTen NenseHbepra) Kak NpPosiBJIeHNE KOPMYCKYJISIPHO-BOJIHOBOI O AyaJin3Ma CBONCTB
MaTepun. BonHoBasd pyHKUUS U €€ CTAaTUCTUYECKUN CMbICA. TpruHLUMN Cyneprno3numn BOJIHOBbIX

PYyHKUNNA,

31.AToMHasa u agepHas pusnka. 3apsan, pasMep 1 Macca aTOMHOro sgpa. Maccosoe 1 3apsnosoe
yncna. Coctas aapa. [leekT Macchl 1 sHeprusa ceasun agep. NMpupoda anepHbIX CU.

32.JlloMUHeCUeHUMAs U1 ero  OCHOBHble  XapaKTepUCTUKW. Buaobl  nioMuHecueHuun.
doToNoMUHecueHumns. Npasuno CTokca. PEHTreHOBCKUE NyYnN N UX MPUMEHEHNe.
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33.MoHsATUE 0 SAEPHON SHEPreTUKE N 0 YyNpPaBJ/ISEMbIX TEPMOSAEPHbBIX PEAKUNAX, KaK UCTOYHUKE
anbTepHaTUBHOIro crnocoba Nosy4yeHns SHepPruun.

Tunoesie KOHTPOJIBHBIE 3a1aHHA 1JIH NPOBECICHHHA KOHTPOJIH IHAHHH
(1 kype, 1 cemectp)
3ATAYA 1. Jlpwxkenune Tena maccoil | kr 3amaHo ypasHenueM S=61+31+2.
Haiitn 3aBHCHMMOCTBH CKOPOCTH M YCKOpPEHHMS OT BpeMeHU. BelMcIuTh cuiy,
JEHCTBYIOILYIO Ha TEJIO B KOHIIC BTOPOH CEKYH/IbI.
Omeem: v=18+3; a=36t; F=72 H.

SAJNAYA 2. Temo maccoii 1 kr mon JelcTBHEM ITOCTOSHHONH CHIIBI JIBHKETCA
MPSMOJIMHEHO. 3aBUCUMOCTL MYTH, MPOHEHHOTO TeJIOM, OT BPEMEHH 3aJIaHO
ypaBHeHHeM S=2t'+4t+1. Onpeaenuts pabory cuisl 3a 10c ot Havana JeiicTBHS U
3aBUCHMOCTb KHHETHYECKON AHEPTUH OT BPEMEHH.

Omeem: A=960 e, T=m(8F+161+8).

3AJTAYA 3. Tonkwuii crepxenb Maccod 300r u nnunoi 50cM Bpaniaercs ¢ yriioBoi
ckopocThio 10c! B ropH30HTANBHON IUIOCKOCTH BOKPYI BEPTHKAIBHOM OCH,
MpoXoJdlel uepe3 cepeauHy cTepkHs. HalTH yrioBylo ckopocTh, ecld B
npoliecce BpalleHHs] B TON ke IUIOCKOCTH CTepKeHb [epeMecTHTCS Tak, YTO OCh
BpallleHUs IPOIJIET Yepe3 KOHell CTEePIKHS.

Omeem: @:=2,5c .

JAJTAYA 4. CromHo# mummHAp Maccoi 0.5kr u paguycom 0,02m Bpantaetcs
OTHOCHTEIILHO OCH, COBIAIAOLIeN ¢ OChIO LUIMHJIpa, 10 3aKony @ =12+81 -0,5F.
Ha mwnmnap nelictByer cuila, KacaTellbHas K MOBEPXHOCTH. ONpeie/IuTh 3Ty CHITY
U TOPMO3AIIHIT MOMEHT.

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

3AJTAYA 5. Omnpenenute NIIOTHOCTh CMECH, cocTosAlIel n3 4r Bogopona u 32 r
KHclopoa, npu temmneparype 7°C u nasiaennn 93 klla.
Omeem: p =~ 0,48 kr/m°.

3AJJAYA 6. Yemy paBHBI cpellHHE KHHETHYECKHE JHEPIHH MOCTYNAaTelIbHOro MU
BpalllaTellbHOIO JIBIDKCHHMs MOJIKYJ, coOJlepikaliuxcs B 2 KI Bojopoja IIpU
temnepartype 400K?

Omeem: <&0er>=4986 ]k, <g5p>=3324 x/x.

3AJIAYA 7. OnpeieuTh CpeJHION JUIMHY ¢BOOOAHOTO nTpobera MoJIeKyl H YUCIIO
coylapeHHH 3a | ¢, IDpOHCXOQANIMX MeXKILY BCEMH MOJICKYJIaMU KHCIOpoJa,
HAXOJAIIETOCS B cocylle eMKocThio 2 11 pu  Temmeparype 27°C u masinenun 100
klla.

Omeem: Z=9-10°c¢", <1>=3,56-10 *m.

3AJTAYA 8. Kucnopoj maccoit 320r HarpeBaroT IIpH MOCTOSHHOM JiaBiieHHH oT 300
jqo 310 K . Onpenenute KOIUYECTBO TEILIOTHI, MOIJIOMIEHHOE Ta30M, W3MEHEHHe
BHYTPCHHEH 3HEepruu U paboTy paclIupeHus rasa.

Omeem: Q= 2910 [Ixnc; AU= 2080 Hne;, A=830 Lxc.
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3AJIAYA 9. O6seMm aprona, Haxojsmierocs npu aasieHuu 80 klla, ypenmuuuncs ot
I no 2 n. Ha ckolbKo W3MEHHTCS BHYTPEHHSSI DHEPIHs ra3a, eclld paclIdpeHHe
[IPOU3BOJIUIIOCK: a) U30bapHo; 0) aguabdbaTHoO.
Omegem: a) AU=121 Jlxc; 6) AU=—44,6 /e

SAJAYA 10. WNneansHas TeruioBas MalllMHa IOJIy4aeT OT HarpepaTes,
temnepatypa kotoporo 500K, 3a omun nukin 3360 [k rerotsl. HaiiTi kommgecTBO
TEIUIOTHI, OTAaBaeMoe 3a OJIHH LIUKII XOJOJUIBLHUKY, Temneparypa kotoporo 400K.
Haiiti paboTy ManiuHel 3a OUH HUKIL.

Omeem: 0:=2688 J[nc, A=672 [{xc.

3AJIAYA 11. Kak u3mMeHuUTCA 3HTponHA 2 I BOAOpoAa, 3aHuMaromero oorsem 40 n
npu Ttemreparype 270 K, ecnu jnaBieHHe YBEIMYHUTH BJIBOE TPH IOCTOSHHOM
TeMIepaType, a 3aTeM MoBbICHTh TeMiiepaTypy 10 320 K npu noctostHHOM 00beMe.
Omeem: AS= 2,27 Jinc/K.

3AJTAYA 12. OnpeneluTh HANPSKEHHOCTb SJIEKTPHYECKOTO MO, CO3JaHHOTO
JMITOJIeM, B TOUKe Ha MepIIeH TUKYJIIspe K TU1edy Mo Ha paccTosiHUM S0cM oT ero
tenTpa, eciu 3apsapl gunons 10 u —10" Kii, a mnedo qumoss Scwm.

Omeem: HaNpPsSKEHHOCTH MOJIS JUIOJS YOBIBaeT 06paTHO MPOMOPIHOHATEHO dF |
T.e. ObICTpee, YeM HaNpsKEeHHOCTh ToJIS TOYEHYHOTOo 3apsijia, yobiBatomias oOpaTHo
HPONOPIHOHAIBHO d° .

3AJIAYA 13. Haiitin, Kkak W3MEHSETCSI SJEKTPOEMKOCTh M DHEPrUs IIIOCKOTO
KOHJICHCaTopa, €clM MapajulellbHO ero oOKJIaJKaM BBECTH MeETaJUIHYeCKyHo
wiacTUHy TosmmHol 1mm. Thnoma s 06kia kK KoHieHcaTopa | miacTudbl 150 cm?,
paccrosHue Mexay oOkmagkamu 6 MMm. Konnencarop 3apsixken no 400 B wu
OTKIIFOYEH OT OarapeH.

Omeem: AC=4,42 n®; AW>= -295n]xc.

3AJIAYA 14. Cuna Toka B pe3ucTope JHHeHHO HapacTaeT 3a 4 ¢ or 0 no 8A.
Comnporusienne pesurcropa 10 Owm. OnpeaenuTs KOIHYECTBO — TEIUIOTHI,
BBIJICITHBIIICECS B PE3UCTOPE 3a MEPBEIC 3C.

Omeem: 0=360 []xc.

3AJIAYA 15. Dbarapes coCcTOMT H3 IIATH IOCJEIOBAaTEIBHO COEIHMHEHHBIX
aemeHTOB. DJIC kaxgoro 1,4 B, BHyTpeHHee comnpoTurieHne kaxaoro 0,3 Owm.
[Ipn kakom Toke mone3Has MomHoOcTh Oarapen paBHa 8 Bt ? Omnpenenutsb
HauOOJIBIIYIO TOJIE3HYIO MOIIHOCTE OaTapeH.

Omeem: 1, =266 A, 1,=24; P,mx=38,16 Bm.
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TunoBble KOHTPOJIbHbIE 3aJAHNUSA 115l NPOBEACHHS KOHTPOJIA 3HAHNH
(1 kype, 2 cemectp)
SJAITJAYA 1. [To pgBym OeckOHeYHO [JIMHHBIM
NPSIMOJIMHEHHBIM ~ NPOBOJIHHUKAM,  HaXOJsIIUMCH  Ha
pacctostHud 10cM Apyr oT Jpyra, TEKYT TOKH CHIOH SA B
kaxaoM. OnpeaenuTs HHAYKIHKO MarHUTHOTO  IIOJIA,
CO3/1aBaeMOro TOKaMH B TOYKe, JexalleHd IocepeaHHe
MeX1y NpPOBOJHMKAMH B cCiydasX: 1) IIpOBOJHUKH
napajielbHel U TOKH TEKYT B OJIHOM HalpaBICHHH
(puc.7,a); 2) IIPOBOTHHKH NepreHIHKYIISPHBI,
HanpaBJIeHHs TOKOB IOKa3aHbl Ha pHuc. 7, 6.
Omeem: B, =0, B,=27,63 mxTn.

JAJTAYA 2. DiekTpoH, NPOHJIs8 YCKOPSIOUIYK pa3HOCTh NMoTeHIuanoB 88 kB,
BJIETAET B O/IHOPO/IHOE MArHUTHOE [10JI€ IIEPIICH/IUKYJIIPHO €ro THHHAM HHYKIHH.
HMupykums nons pagHa 0,01 Tn. Onpenenuts paauyc TpacKTOPUH IEKTPOHA.
Omeem: 1 =0, 1m.

3AJAYA 3. Conenoua mmuHoit 20cM M auamerpoM 4¢M HMEET IUIOTHYIO
Tpexcnolinyro odMoTky u3 nposoja auamerpom 0,1mm. [lo obmoTke conenonga
TedeT ToK 0,1A. Onpenenurs HaNPsHKEHHOCTh M MHIYKIHIO OIS B COIICHOWJE,
WHIYKTUBHOCTh COJICHOH/1a, JHEPrHI0 ¥ OOBEMHYIO IJIOTHOCTh SHEPIHH TOJIA
COJICHOU/1A.

Omeem: H=3000 A/M,B= 3,810 T, L=0,28 'y, o = 5,7 la/m>, W= 1,4-10°]x.

JAJTAYA 4. MatepuanbHas Touka Maccod 10 r coBepiaeT rapMoHHYECKHE
konebanua ¢ mepuogoM lc. Hauanenas ¢asa konebanmii 30°. Onpemenuts
aMIUIATYly KojieOaHWi, MakCHMallbHble CKOPOCTh M YCKOpeHHe KoseOmolieics
TOYKH, €CJIM MAaKCUMallbHasi KUHeTH4decKas ’Heprus pasHa 0,02 JTx.

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

3AJIAYA 5. PaccrosiHie Mexly ABYMS KOTepeHTHBIMH HCTOYHHKamMH d=0,9 mm.
HetoyHnkH, HcTTycKaroiie MOHOXPOMAaTHYECKHI CBET ¢ JUIMHOM BOHBI A=640 HM,
pacnoliokeHbl Ha paccrosHund L=3.5 M oT 3kpaHa. Onpee/uTh YHCIO CBETOBBIX
TI0JI0C, pacrojiaraiuxcs Ha | ¢cM JUTHHBI YKpaHa.

Omeem: m/x=400m™".

JAJIAYA 6. Ha mudpakiimoHHy10 peleTKy MajgaeT HOpMaTbHO MOHOXPOMATHYECKHUH
cBeT ¢ JumHoM BomHbl 0,6 MkM. Ha »kpaHe, pacrionoxeHHOM Ha pacctossHUu 0,55M,
Habmonaercs UdpakiMoOHHAs KapTHHA, TJIE PACCTOSIHHE MEKTY TU(PpaKIHOHHBIMH
MakCHMyMaMH IIepBOoro mnopsiaka paBHO 12 cm. OmnpemeuTs IOCTOSHHYIO
JUbPaKIIHOHHOM pelleTKl U 00Illee YUCIO0 TIaBHBIX MAaKCUMYMOB, MOJTYYaeMBIX €
TIOMOIIBIO JAHHOU penieTKu.

Omeem: c=5,5-10%u, N=19.
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3JAJIAYA 7. OmnpegenuTs paccTOSIHUE MeXKIY AaTOMHBIMH IIOCKOCTAMH B
KpHCTaJllle KAMEHHOM COJIH, ecH JAU(PaKLUHOHHBIA MaKCHMYyM II€PBOTO MOPsIKa
HaOJro/1aeTcs NP NaJeHUU PeHTreHOBCKUX Jydeil ¢ JyinHoi BonHel 0,147 HM mop
yriom 15°12° k moBepXHOCTH KpHCTAJLIA.

Omeem: d =0,282 um.

3JAJIAYA 8. Bo ckoibkO pa3 yBEIHYHUTCSH MOIIHOCTB U3IYHEHHS a0COIHOTHO
YEpHOTO Teja, eCIH MaKCHUMYM SHEprHH H3JIy4eHMs IMepe/IBHHETCS OT KpacHOM
TpaHULIbl BUIHMOTO CIIEKTpa K ero (puoneToBoi rpanuie?

Omeem: MOITHOCTb H3JTYYeHHs YBEIHIUTCS B 16 pas.

JAJTAYA 9. Ha 3epkaibHYr0 TIOBEPXHOCTh HOPMAJILHO MaJIacT MOHOXPOMAaTHYECKHI
cBeT ¢ JanvHOM BomHbl 0,55 MkMm, npousBojas nasieHue 9Mmklla. Omnpenenuts
KOHLIEHTpalu0 (OTOHOB BOJIM3HM MOBEPXHOCTH M YHCIO (DOTOHOB, MAafarolIMX Ha
mwiomans 1M? B lc.

Omeem: no=1,25 -10xn7; N=3,75 .10 .

JAJTAYA1L0. Henons3ys cooTHOIIEHUE HeollpeeleHHocTel [ eiizenbepra, nokasars,
YTO sijIpa aTOMOB HE MOTYT COJIEpKaTh AEKTPOHOB. CHUTATh pajinyc sijipa paBHbIM 10"
Bew.

Omeem: CpaBHUBa$ IOJIYYE€HHOE 3Ha4eHHE ALy CO CKOPOCTBIO CBETa B BaKyyMe
¢=3-10% m/c, ButiM, 94TO AUx™> €, @ 3TO HEBO3MOIKHO, CJIEIOBATENILHO, S/[pa HE MOTYT
COAEPIKATh AJICKTPOHOB.

3AJIAYA 11. Haiitu 5Hepruo cBs31 s1pa U30Tona JuTus | Li.
Omeem: We=[(3-1,6724-10%"+4-1,6748-10%"-11,6475-10")]-(3-10*)*/{nc.

7.4. MeToaunyeckue Mmatepuanbl, onpeaensiowme npoueanypbl oueHMBaHUA 3HAHUMN,
YMEHMUMN U HABbIKOB, U ONbiTa AEATEJIbHOCTU, XapaKTepu3yoLwux 3tanbl (POpMUpPOBaHUA
KOMNeTeHUunn

KpuTepumn BbiICTaBJIEHUA OLEHOK NPU NPOBeaeHUN TeKYyLLero KOHTPOoJif, NPOMEe>XXYyTO4HOHN
M MTOroBOoM (rocypapCTBeHHbIN d3K3aMeH) aTTecTauum

TpeboBaHnsa K KOHTpoJIbHOM paborTe.

KoHTponbHasa paboTa npencrtasnset cobon oanH U3 BUAOB CaMOCTOATENIbHON paboThl
obyuvatowmxcs. Mo cyTu - 3TO N3N0XKeHNe O0TBETOB Ha ornpefesieHHble TeopeTu4eckmne BOnpocCkl rno
y4yebHON AUCUUNAMHE, a TakXe pelleHne npakTuydeckmx 3agad. KOHTPOJibHbIe MPoBOAATCA AN
TOro, 4Tobbl pa3BuTb y 0byyalowmxca cNoCOBHOCTU K aHann3y Hay4yHou M y4ebHon nutepaTypsbl,
yMeHne o606waTtb, CUCTeMaTU3MPOBaTb W OLEHMBATb MNPaKTUYECKUA W HAy4HbIA MaTepuan,
YKPennaTb HaBbIKW OBNAAEHUS MOHATUAMWU ONpPeneseHHON HayKn 1 T. 4.

Mpn oueHKe KOHTPOJIbHOWN NpernofaBaTeslb PYKOBOACTBYETCA CeAYIOWNMN KPUTEPUAMU:

-paboTa 6bia BbINOJIHEHA aBTOPOM CaMOCTOSTENbLHO;

-obyyvatowmmncs  nopobpan  OOCTATOYHbIA  CAMCOK  JINTEpPaATypbl, KOTOPbIN  Heobxoaum
OJ1 OCMbIC/IEHNS T€Mbl KOHTPOJIbHOW;

-aBTOpP CyMes COCTaBUTb JIOrn4yeckn o6oCHOBAHHbLIN MJlaH, KOTOPLIA COOTBETCTBYET NOCTaBNEHHbIM
3aa4aM 1 ChOpPMYIMPOBAHHON Lienu;
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-06y4aloLMNIACA NpoaHan3nMpoBas MaTepuar;

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

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

KoHTponbHas paboTa, BbiNosiHeHHas HebpeXxHo, He Mo cBoeMy BapuaHTy, 6e3 cobnoaeHus
npasu, NpeabsBAsSEMbIX K ee 0hopMJIEHNI0, BO3BpaLLaeTca 6e3 npoBepku C yKasaHWEM MPUYMH,
KoTopble OoBOASTCS A0 obyyvatouwierocsa. B 3ToM cnyyYae KOHTpoJsibHasi paboTa BbIMosHseTCA
NMOBTOPHO.

BapuaHT KOHTPOJIbHOM pPaboTbl BbIAAETCSH B COOTBETCTBUM C MOPSIAKOBBIM HOMEPOM B CMUCKe
CTYLEHTOB.

KpuTepun oueHku 3HaHUW rnpun HarimcaHmmn KOHTpOﬂbHOVI paﬁoTbl

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

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

OTMeTKa «y[40BJ/IETBOPUTESIbHO» BbICTaBnsieTcs obydatowemycs, nokasaswemMy parMeHTapHbIN,
pa3pO3HEHHbIN XapaKTep 3HaHWA, HeLOCTAaTOYHO MpaBWibHble hopMyNpPoBKM 6a30BbIX MOHATUNA,
HapyLeHNs NOrmM4yeckom MNOC/edoBaTENbHOCTU B WU3JIOXKEHUMN MNPOrpaMMHOro MaTepuana, HO npu
3TOM OH BflafeeT OCHOBHbIMW TMMOHATUAMM BbIHOCMMbIX Ha KOHTPOJIbHY paboTy Tem,
HeobxoAUMbIMM AN AasbHenLWwero oby4eHns N MOXKeT NPUMEHATb MOJly4YeHHble 3HaHMA no obpasuy
B CTaHOApPTHOW CUTyaumnn.

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

Tpe6OBaHMH K BbIITOJIHEHHNIO TECTOBOIo 3agaHnsa

TecTupoBaHue ABNSAETCHA O4HUM N3 OCHOBHbIX CPeaCcTB (POPMaJIbHOrO KOHTPOJIA
Ka4decCTBa 06yqu|/|ﬂ. 3T0O MeTo, OCHOBAHHbLIN Ha CTaHOaAPTU3NPOBaAHHbIX 3aaHNAX, KOTOpPbIE
MO3BOJIAIOT U3MEPUTb NCUXOPU3NOIIOrN4ecKne N JIMYHOCTHbIE XapaKTEePUCTUKUN, @ TaKXKe 3HaHUS,
YMeHNA N HaBblKU UCMbITYEMOT 0.

OCHOBHbIE NMPUHLINMbLI TECTUPOBAHUA, CreayoLwme:

— CBA3b C LeNaMun O6y‘-IeHVIF| - uenn TeCtupoBaHmMAa AOJ/IXKHbI OTBEHATb KPUTEPUAM
coumMasibHOM NOJIE3HOCTU U 3HAYMMOCTH, Hay‘-{HOI7I KOPPEKTHOCTWN U obLwecTBeHHON noanep>xku,

— 06BbEKTUBHOCTb - UCMOJIb30BaHME B Nefgarorn4eckmnx N3MEePEHNAX 3TOro npmnHUUra npn3BaHoO He
AonyCctuTb Cy61:>eKTI/IBI/I3Ma n NpeanB3AaAToCTn B rnpouecce 3aTunx |/|3MepeH|/||7|;

— CnpaBeamBoCTb N rNaCcHOCTb - OANHAKOBO ,u,o6po>KenaTeanoe OTHOLWEeHne Ko
BCeM O6y‘-IaIOLLI,VIMCFI, OTKPbITOCTb BCEX 3TaNoB npouecca VI3M€p€HVII7I, CcBOEBpPEMEHHOCTb
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03HaKoMJIEHUS1 0ByYaloLWMXCa C pe3ysibTaTaMu N3MEPEHNIA;

— CUCTEMATUYHOCTb - CUCTEMATUYHOCTb TECTUPOBAHUIN N CAaMOMPOBEPOK KaXKAoro
yyebHoromMmoaynsi, pasfesia u KaxxAon TeMbl; BaXKHbIM aCMeKTOM AAaHHOIO MNPUHLMMA SBASETCS
TpeboBaHMe pernpe3eHTaTMBHOIO NpeAcTaB/eHns coaepXXaHns y4ebHoro Kypca B cogep xaHum
TecTa;

— F'YMaHHOCTb M 3TUYHOCTb - TECTOBbIE 3a4aHNS 1 Npoueaypa TECTUPOBAHUS OO/KHbI
NCK0YaTb HaHeceHne Kakoro-mbo Bpefa obyyatowmmcs, He onycKaTb yLWEeMIEHUSA UX MO
HaUMOHaNbHOMY, 3THUYECKOMY, MaTepuaibHOMY, PacCOBOMY, TEPPUTOPMANIBHOMY, KYJIbTYPHOMY 1
ApYyrvM NpusHakam;

Ba)kHelLWwmM siBnseTcs NpUHLKUM, B COOTBETCTBUN C KOTOPbLIM TECTbl A0/KHbI 6bITb MOCTPOEHbI MO
MeToOuKe, obecneymBaioLlen BbIMOJIHEHUNE TpeboBaHwuin COOTBETCTBYHOLLEIO
¢henepanbHOro rocygapcTeeHHoro obpasoBaTesibHOro CTaHAapTa.

B TecToOBbIX 3a4aHMNAX MNCNOJIb3YIKOTCA HYETbIpPE TUMa BOMPOCOB:

— 3akpblTas dopMma - sABAseTca  Hambonee  pacnpocTpaHeHHOW W npepsaraet
HECKONbKO asibTEPHATMBHbLIX OTBETOB Ha MOCTaBNEHHbIA Bomnpoc. Hampumep, obyyvatouwemycs
3aflaeTcs BOMpocC, Tpebywmnini anbTEepHAaTUBHOIO OTBETA «Aa» WU «HET», «SBAAETCH» WIN «He
ABNSETCA», «OTHOCUTCS» WM «HE OTHOCUTCS» K T.N. TecToBOoe 3ajlaHue, colep’kallee BOMpocC B
3aKpbITON opMe, BKJYaeT B cebs oAMH WM HECKOJIbKO MpaBW/lbHbIX OTBETOB U MHOrAa
Ha3blBaeTCs BbIDOPOYHLIM 3a4aHNEM.

3akpblTas popMa BOMNPOCOB MUCMOJIb3YETCA TakXe B TecTax-3agavyax C BblIOOPOYHbIMM OTBETAMMU.
B TecTtoBOM 3agaHuM B 3TOM cCilydae CopMynnmpoBaHbl yc/loBMe 3adayn U Bce Heobxoaumbie
NCXOOHble OaHHble, @ B OTBETax MNpeacTaBs/ieHbl HECKOJIbKO BapWaHTOB pe3yJfibTaTa pelleHuns B
4yncaosoM mam bykeeHHoM Buge. ObydaloWMNCa OOHKEH pewnTb 3adady W NokKasaTb, Kakon u3
npencTaB/ieHHbIX OTBETOB OH MOAY4MIIL.

— OTKpbiTas ¢opMa - BOMPOC B OTKPbITOA opMe npeacTaBnseTr coboll yTBepXAeHue,
KOTopoe HeobxoAMMO AOMOSIHUTL. [JaHHas popMa MoXKeT BbiTb NpeacTaB/ieHa B TECTOBOM 3aaHuN,
HanpuMmep, B BUA4E C/IOBECHOIr0 TeKCTa, QopMybl (ypaBHEHUS), rpaduka, B KOTOPbIX NPOMyLLeHbl
CYyLleCTBEHHble COCTaBAsAOWME - HYaCcTu C/ioBa UK ByKBbl, YC/IOBHble 0603HAYEHUS, NMUHUN UK
n3obpaxkeHns 3/1eMEHTOB CxXeMbl U rpaguka. O6y4valoWMNCa [OO/KEH MO MaMsATU BCTaBUTb
COOTBETCTBYIOLLME I/IEMEHTbI B YKa3aHHbIE MecTa («MponycKku»).

— yCTaHOB/IEHME COOTBETCTBUA - B [HOaHHOM ciy4dae obydaloulemMycs npeanaratoT [OBa
CMNCKa, MEeXY 3/IeMEeHTaMUN KOTOPLIX C/lielyeT YCTaHOBUTb COOTBETCTBUE;

- YCTaHOBJIEHNE nocnenoBaTesNIbHOCTHU - npeanonaraeT HeobxoanuMoCTb YCTaHOBUTb
npasunabHY NocnenoBaTesIbHOCTbL NpensiaraeMoro crnvmcka cnos nnm gpas.

Kpnrepuuouenxusuaunﬁnpunpoae,qeHunTeCTupoaaHuﬂ

OTMeTKa <«OTJIMYHO» BbICTABASETCS MNPU YCJOBMX MNPaBWILHOIO OTBETa He MeHee 4YeM
85% TecToBbIX 3a4aHNN;

OTMeTKa «X0poLlOo» BbICTaBAAETCA NMPU YCJI0BUN MPaBUJIbHOrO oTBeTa He MeHee 4em 70
% TeCTOBbIX 3a4aHUN;

OTMeTKa «y[OoBJIETBOPUTENIbHO» BbICTABASETCS MPU YCNOBMWU MPaBUJIbHOrO OTBETA He
MeHee 50 % TecToBbIX 3afaHUNNA.

OTMeTKa «Hey[A0B/IeTBOPUTESIbHO» BbICTAB/IAETCA MPW YCJIOBMX NPaBULHOIO OTBETa MeHee
yeM Ha 50 % TecToBbIX 3a4aHUN.

Pe3ynbTaTbl TEKYLLEro KOHTPOS UCMOJb3YIOTCH NpU NpoBefeHnmn HpOMe)KyTOHHOIZ aTTecCtauunn.
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KputepunoueHknsHaHMHHa3a4vyeTte

3a4eT - hopMa NPOBEPKM 3HAHUIA, YMEHUIN N HABLIKOB, NMPUOBPETEHHbLIX 00y4YatoLLNMUCS
B NpoLecce ycBoeHus y4ebHoro matepunana NeKUMOHHbIX U MPAKTUYECKUX 3aHATUIA N0 AUCLUMNIIVHE.

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

KpnTepnmnoLeHKN3HaHUnpunpoBe4eHMn3adyeTa.

«3a4TeHO» - BbICTAB/ISIETCS NPU YCJI0BUM, €C/IN CTYAEHT NOoKa3biBaeT Xxopowune
3HAHWA U3y4eHHOro y4yebHoro MaTepuasa; CaMoCTOSTENbHO, JIOTUYHO NOC/ef0BaTEeNIbHO U3laraeT
N UHTEeprnpeTUpyeT MaTepurasbl y4ebHOro Kypca; NoJIHOCTbIO PacKpbiBaeT CMbIC/ MpeasiaraeMoro
BOMpOCa;

BaaeetT OCHOBHbIMUN TEPMUHaAMWN N MOHATNAMN N3YHEHHOI0 KypCa, NoKa3blBaeT YMeHNe
nepenoXxnTtb TeopeTn4eckne 3HaHnA Ha rlpe,u,nonaraeMbn?l I'IpaKTI/I‘-IeCKI/IIZ OonbIT.

«He 3a4TeHO0» - BbICTAaBASETCS NPU HaM4YUN CEPbE3HbIX YNYLLEHU B NpoLecce
N3510KEeHUS y4ebHOro MmaTtepuana; B ciydae OTCYyTCTBUS 3HAHUN OCHOBHbIX MOHATUA N onpeaeneHui
Kypca Uam NpucyTCcTBUM BONbLLIOr0 KOIMYEeCTBa OLWMBOK Npu MHTEpPNpPEeTaLnnM OCHOBHbIX
onpenesnieHnin; ecnm CTyoeHT Noka3biBaeT 3Ha4YnUTeNbHble 3aTPYAHEHNS NpU OTBETE Ha
npenJsio)XeHHble OCHOBHbIE N AOMOJIHUTENIbHbIE BOMPOCHI; NPWU YC/I0BUN OTCYTCTBUM OTBETA Ha
OCHOBHOW 1 OOMOJIHNTEJbHbIA BOMPOCHI.

KputepunoueHknsHaHMMHa’K3aMeHe

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

3K3aMeHaT0p BrnpaBe 3aaBaTb BOMPOCHLI CBEPX buneTa, a Takxe, NIOMMUMO TeopeTnyecKnx
BOMpPOCOB, AaBaTb 3a4a4X No nporpaMmmMe gaHHOro Kypca.

DK3aMeHaUWNOoHHble BuneTbl (BONPOChI) yTBEPXXAAOTCSA Ha 3aceaHnmn Kadenpsbl
M MOAMNMCLIBAIOTCS 3aBeyoWnM Kadeapoi. B bunete oo/mkHO coaepxaTbcs He bonee Tpex
BOMPOCOB.

KoMnnekT aK3aMeHaLMOoHHbIX BUNeToB Mo ANCUUMANHE A0JIXKEH coaep>XaTb 25—30
buneTos..

SK3aMeHaTop MOXKET MNPOCTaBUTb IK3aMeH be3 onpoca nnn cobecenoBaHna Tem
CTyOeHTaM KOTOpPble aKTUBHO y4aCTBOBaJIn B CEMNHAPCKUX 3aHATUAX.

OTMeTKa «OT/INYHO» - CTYAEHT riyboko n Nnpo4YHO yCBOW BECb MPOrpaMMHbI
MaTepuan, ncyepnbiBaoLle, Nocaef0BaTe/IbHO, FPAMOTHO U JIOFMYECKM CTPOMHO ero n3naraer,
TeCHO YBf3bIBaeT TEOPMIo C NpaKTUKon. CTyAeHT He 3aTpyAHSAeTCA C OTBETOM Mpu BUAOU3MEHEHWNN
3ajaHus, cBO6OAHO CrpaBnsfeTCA C 3afadyaMu, 3aJaHNAMU N APYTVMU BUOAMU MPUMEHEHNS 3HaHUN,
npaBnJibHO 060CHOBLIBAET MPUHATbLIE PeLUeHUs, BlafeeT pa3HOCTOPOHHUMW HaBblIKaMy U NpUeMamMm
BbIMOJIHEHUA MPaKTNYECKMX paboT, obHapy>XMBaeT yMeHne caMocToAaTeNIbHO 06obuwaTh 1 U3naraTb
MaTepuasn, He Jornyckasa ownbok.

OTmeTKa «Xopowo» - CTyoeHT TBepAo 3HaeT I'IpOFpaMMHbIIZ MaTepwuan, roraMoTHO 1 Nno
CcywiecTBY M3JlaraetT ero, He gonyckaeT CyueCTBeHHbIX HETOYHOCTEN B OTBETE Ha BOMpPOC, MOXET
NMPaBMJIbHO NMPUMEHATb TeopeTUu4eCcKne rnoJIoXKeHNA N BnageeT HeobxoaNMbIMN HaBblKaMu npn
BbIMOJIHEHNWN MNPaKTUYeCKNX 3adaHun.

44/53



OTMeTKa «y[oBNeTBOPUTENbHO» - CTYAEHT YCBOWJT TOJIbKO OCHOBHOW MaTepuasn, Ho He
3HaeT OThOeNbHbIX AeTaNlei, 4ONYyCKAaeT HETOYHOCTU, He0CTAaTOYHO NpPaBU/IbHbIE (HOPMYJIMPOBKU,
HapyLLUaeT NMocaefoBaTe/IbHOCTb B U3/I0XKEHUN MPOrPaMMHOro MaTepuasna U UCMbITbIBaeT
3aTPyOHEHUS B BbIMNOJIHEHUN NMPAKTUYECKNX 3a0aHWNN.

OTmeTKa «HEYOOBNETBOPUTENIbHO» - CTYOEHT HE 3HaeT 3Ha4YNTENIbHONM YacTun
nporpaMMHOro MmaTepuana, onyCckaeT CylwecTBeHHbIE owmnbku, ¢ bonbwmnmMn 3aTpyOoHEHUNAMN
BbIMOJIHAET NMpaKTn4eckmne paGOTbI.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

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

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

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

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

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

https://urait.ru/bcode/511701

8.2. lononHuTesIbHaA nurepaTtypa

HasBaHue

CcblniKa

Ky3Heuos, C. . ®nsnka. BonHoBas onTtuka. KBaHToBas
npupoaa nusny4yeHns. NeMeHTbl aTOMHOWN U SAEPHON (PU3NKK
: y4ebHoe nocobue / C.W. Ky3sHeuos, A.M. Jingep. — 3-e u3g.,
nepepab. n gon. — MockBa : By3oBckui y4ebHuk : NHOPA-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

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

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

OemunpgyeHko, B. . dunsuka : yyebHuk / B. N. OemngyeHko, U.
B. lemnpyeHko. — 6-e uspg., nepepab. n gon. — MockBa :
NHOPA-M, 2023. — 581 c. + Jon. maTepuanbl [DNEKTPOHHbIN
pecypc]l. — (Bbicluee obpasoBaHue: bakanaspuaT). - ISBN
978-5-16-010079-1. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1913243

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

Hwunkepos, B. A. ®u3unka gnsa sBy3oB. MexaHuka u
MonekynspHasa ursnka : y4ebHuk / B. A. Hukepos. - MockBa :
Hawkos n K, 2021. - 136 c. - ISBN 978-5-394-00691-3. -
TeKCT : 9N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2085551

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

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

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

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

https://urait.ru/bcode/489456

8.3. N"HchopMaLMOHHO-TEJIEKOMMYHUKaLUOHHbIE pecypcbl ceTn «MIHTepHeT»

- eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnmoreka : cant. - Mockea, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum gocTyna: Ana 3aperncTpup. nonb3oBatenien. - TeKCT:
9NEeKTPOHHbIN. NMnaTopma eLIBRARY.RU 6bina co3paHa B 1999 roay no nHuumatnee POCCUCKOro
hoHpa hyHAaMeHTasbHbIX UCCNefoBaHNN ANnsa obecrnevyeHns POCCUNCKUM YYEHBIM 3NTEKTPOHHOIO
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[oCTyna K BeayLWwnuM NMHOCTPaHHbIM Hay4YHbIM n3ganumam. C 2005 roga eLIBRARY.RU Havana paboTy C
PYCCKOA3bIYHbIMUK NMY6INKALNAMU U HbIHE SBNSIETCS Beayllen 31eKTPoHHON 6ubnnoTekon Hay4yHowm
nepmoanKn Ha pPycckoM a3bike B mupe. https://elibrary.ru/defaultx.asp - O6pa3oBaTesibHbIA NOpTan
dreQY BO «MI'TY»[2nekTpoHHbIN pecypc]: Pexxum gocTtyna: https://mkgtu.ru/ - OdunumansbHeIn cCanTt
MpasnTenbcTBa Poccnnckonm depgepaunmn. [INeKTpoHHbIN pecypc]: Pexxmum gocTtyna:
http://www.government.ru - 971eKTPOHHbIN KaTanor 6ubnnoTekn - Pexxum goctyna:
//http://lib.mkgtu.ru:8004/catalog/fol2; - EanHoe oKHO gocTyna K obpa3oBaTesibHbIM pecypcam:
Pexxum pgoctyna: http://window.edu.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

OO M e BONPOChbI OpraHn3auum N3y4eHUa OAUCLUMUNJIMHBI: Ha N3yYeHne OUCLUUMJINHBI COrlacHO y4ebHOMY MJiaHy Ha O4YHOM hopMe obyyeHus
oTBoAnTCA 180 Yacos, U3 HMX 102 ayanTopHbIX Yaca, 41.75 vaca anga CPC. AyauTopHble Yacbkl MoApasaensainTca Ha nekuum (514aca), npakTmnyeckme
paboTbl (344aca) n nabopaTtopHble paboTbl (174aca). Ha 3ao4Hon hopme 0ByHEeHUSA U3YHEHUIO ONCLUUMANHBI COFrNacHo y4ebHOMY niaHy oTBOAMTCA
180 4acos, n3 HUX 20 ayanTopHbIX YacoB 1 147 yacos ansa CPC. AyanTopHble Yacbl MoApa3fenatoTcs Ha nekymm (8 yacos), npakTmndeckume paboTtbl 10
YacoB) 1 nabopaTopHble paboThl (2 Yacos).

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

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

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

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

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

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

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 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. noab3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX U3MEHEHWIA
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/

IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / ObLwecTBo C orpaHNUYeHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OCTyna: Ansa 3aperncTpup. Nosb3oBaTesNei. - TEKCT INEeKTPOHHLIN. ABNSETCSA pacnpoCcTpaHeHHbIM 0bpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLLUMX M CPEeAHUX CNeumnanbHbiX y4ebHbIX 3aBefeHNn, Hay4YHO-Uccnen0BaTebCKnx
WHCTUTYTOB, Ny6an4HbIX BnbnnoTek, npuobpeTalowmx KOpnopaTMBHBIN AOCTYN AaA CBOMX obyYaloLwmxcs, npenogasaTtenen
n T.4. OBC BKJOYaET y4ebHY0 N Hay4YHYI0 NMTepaTypy Mo HanpaBJieHNSM NOATOTOBKUN BbICLLEr0 U CPEAHEro
npogeccnoHasbHoro obpasoBanus. http://www.iprbookshop.ru/586.html

KoHcynbTaHT lMAioc - cnpaBoyHas npaBoBas cuctema (http://consultant.ru)

Ona oby4vatowmxcsa obecneyeH gocTyn (yoaneHHbIM AOCTYN) K CNefyowmm COBpeMEHHbIM
npodeccnoHanbHbiM 6a3am gaHHbIX, MHHOPMALNOHHBIM CAPaBOYHbIM U MONCKOBbLIM CUCTEMAM:

HasBaHue

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (H3B) : henepanbHas rocygapcTBeHHas MHPOPMaLMOHHAa cucTema : CanT /
MuHNCTEepCcTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpump. nojb3oBaTenen. - TeKCT: 31eKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTseHHon 6ubnunotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHas 3n1eKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCA BEAYLIMMN POCCUMACKMMUN BubnnoTekamm npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
Pepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuinckon degepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM N XPaHALWMMCA B (DOHAAX POCCMIACKNX BMBANOTEK N34aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa npoekT H3b Bko4aeT
6onee 1.660.000 31eKTPOHHbIX KHUI, 6osiee 33.000.000 3anucen KaTanoros. https://H36.pd/

dnekTpoHHasa bubnnoTteka: GubnnoTeka aucceptaumn : canT / Poccuinckaa rocynapcTeeHHas bubnmnorteka. - Mocksa : PIB,
2003. - URL: http://diss.rsl.ru/?lang=ru. - Pe)xum focTyna: Ana 3aperncTpump. nosb3oBaTenen. - TeKCT: 3IeKTPOHHbIN. B
COOTBETCTBUU C MPUKaA30M reHepasnbHoro anpexktopa PI'b Ne 55 o1 02.03.2012 r. nonb3oBaTensmM BupTyanbHbIX YNTaNbHbIX
3as0B pa3peweH 3AKA3 Ha nevyaTb NOMHbIX TEKCTOB guccepTauuni ns 36 Prb. Mpu nepsom obpalieHnmn K pecypcam b/
PI'B He0b6Xx0AMMO NPONTY PErUCTPaLIMIO B BUPTYabHOM YuTasbHOM 3ane PFB.POCCUNCKASA HALMOHAJNIbHASA BUBJIMOTEKA
(PHB) : cannT / Poccuinckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ons
3aperncTpup. nosib3oBaTenen. - TeKCT: 3/IeKTPOHHbIA. '... 0AHa U3 KPYNHENLWNX B M1UPe 1 BTOpas Mo BesmyYmHe hoHO0B B
Poccunckon ®depepauunm - CYy>KUT POCCUNCKON KYNbType N HayKe, XpaHUT HalMOoHaNbHY0 NaMsaTb, cnocobcTeyeT
MPOCBELLLEHMIO Hacenswmx POCCUIO HAPOAOB U PacNpPOCTPaHEeHMO naen rymaHumsma. ... B oHgax bubnnotekn xpaHutcs
6onee 38,6 MJIH 3K3. Npon3BeAeHNI NeYaTN U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YNCJIE U Ha 3/1EKTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnoJsib3oBaTenen. ExxerogHo PHB nocewwaeT okoso 850 ThiC. YuTaTenem, KOTopbiM
BblAaeTcsa A0 5 MJIH U3JaHun, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nonb3osaTesnien. ... CoOXpaHAsa KyNbTYPHYIO N NCTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLmam,
3a/10)XXeHHbIM elle B imnepaTopckon MybnuyHon 6ubnuoTeke, PHB cerogHsa — coBpemMeHHOe MHpopMaLNoHHoe
yypexnaeHue, ocHalleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBEYaloLLee Ha HacCyLHble BbI30Bbl BDEMEHN.'
(umTaTa ¢ canTta PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) http://diss.rsl.ru/

CYBERLENINKA : Hay4Has aneKkTpoHHas bubnmnoteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTesen. - TEeKCT: 31eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4YHas 3/1eKTPOHHas
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Ha3BaHue

6nbnnoTeka, MOCTPOEHHAs Ha NapaaurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMU 3aavYaMun KOTOPOW SIBNSIETCS
rnonynspusaumns Haykn n Hay4yHon AesiTesIbHOCTU, 06LeCTBEHHbIN KOHTPOJIb KayecTBa Hay4HbIX Nybnmkauui, pa3sutue
MEXANCUMMNAMHAPHBIX NCCIeA0BaHNA, COBPEMEHHOI0 NHCTUTYTa Hay4YHON peLeH3umn, NOBbILWEHWE LUTUPYEMOCTH
POCCUINCKON HayKn 1 MOCTPOEHME NHPPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnumoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pe)xum pocTyna: ans 3aperucTpup. nosb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina co3paHa B
1999 roay no nHnumaTmee Poccminckoro coHaa pyHOAaMeHTallbHbIX NCCenoBaHuin onsi obecneyeHnss POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 JOCTYyMa K BeAYLWMUM UHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
PYCCKOA3bIYHBIMU NMYBINKaLMSAMN U HbIHE ABNAETCA BeAyLLEeN 3/IEKTPOHHON 6nbnnoTekon Hay4HOW NepnoanNKn Ha pyccKkoMm
A3blke B Mupe. https://elibrary.ru/defaultx.asp
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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
y4ebHOro KopnycapmMoanHamMmuku
(1-228) 385000, Pecnybnnka Agbires,
r. Mankon, yn. Nepsomanckas, aom Ne
191, 3paHue yyebHoro kKopnyca

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

1.0nepauunoHHasa cnctema «Windows»,
00rosop
0376100002715000045-0018439-01 o1
19.06.2015; Microsoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095;0hnCHbIN
naketT WPSOffice (CsoboaHo
pacnpocTpaHsemoe
M0).2.MporpammHoe obecnevyeHne
BUPTYyanbHon nabopaTtopun obLuein
PU3NKN. JIMLEH3NOHHbBIN JOroBOP
Ne122 o1 30.11.22, cBUAETENbCTBO O
pernctpaunu B Kadectse UM OFPHUM

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

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

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

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

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

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

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

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

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

KOMMnbloTepamu Pentium ¢ BbIXO40OM B
WNHTepHeT HarnagHble nocobus,
crpaBo4Hasa nuTepaTypa

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

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

nom Ne 191, 3naHune y4yebHoro kopnyca

ABTOMATU3MPOBAHHbLIX paboynx mecT
nns nonb3losatenen (APM - yntaTtenb) C
NOAKJIIOYEHNEM K UHTEPHETY.

N.316695200067189
YuTanbHbin 3an 385000, Pecnybnvka MocapoyHbIX MecT Ana nonb3osaTenen |1l.0OnepaunoHHasa cuctema «Windows»,
Apbires, r. Mankon, yn. Nepsomarickas, | 6nbnnorteku - 100, B TOM 4yucne 32 00rosop

0376100002715000045-0018439-01 oT
19.06.2015; Microsoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095;0¢uncHbIN
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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

naket WPSOffice (CBo6oaHo
pacnpocTpaHsemoe
MO).2.MporpammHoe obecnevyeHne
BUpPTyanbHon nabopaTtopun obuuen
hu3nKN. JINLEH3NOHHBLIN 4OroBOpP
Ne122 o1 30.11.22, cBUAETENbCTBO O
pernctpaunu B Kadectse UM OFPHUM
Ne316695200067189
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