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LeactaaTtenes: ¢ 19.01. 2016 no 15.09.0149

PABOYAS ITPOI'PAMMA YUYEBHOM JAUCHUITIINHBI
duzuka

VYpoBeHb 00pazoBaHus: BbiclIee 00pa30BaHue - CIeUATUTET

Hanpaenenne  nmoarotoBku  (cmenuanbHOocTh):  10.05.02  HHpopManmoHHass  0e30IAaCHOCTH
TeJIEKOMMYHHKAIIMOHHBIX CHCTEM

Hampasnennocts (mpoduiip): 3amura uHpopManuu B CHCTEMAaX CBSI3U M yIIPaBJIeHUSs

dopma 00yueHUs: OUHAA

QaxynpreT: b, @akyabTeT 6€30MaCHOCTH

Kadenpa: BUC, kadenapa 6e30nacHOCTH HH(POPMAITMOHHBIX CHCTEM

Kypc: 1,2

CemecTtp: 2, 3

VYueOuslii nian Habopa 2014, 2016 ronos

Pacnipenenenne pabouero BpeMeHu

Ne Bunel yueGHOM nestenbHOCTH 2 cemectp 3 cemectp Bcero Enunnnet
1 |Jlekuun 36 36 72 4acoB
2 |IIpakruueckue 3aHATHS 36 36 72 4acoB
3 | JlabopaTtopHbie pabOTHI 16 16 32 4acoB
4 | Bcero aymuTOpHBIX 3aHATHN 88 88 176 4acoB
5 | W3 Hux B HHTEpaKTUBHOU hopme 24 24 48 4acoB
6 | CamocrosTenbHas pabora 56 56 112 4acoB
7 | Bcero (6e3 ax3aMeHa) 144 144 288 4acoB
8 |IlogroroBka u caya sK3aMeHa 36 36 72 4acoB
9 | OOGmas Tpy10eMKOCTh 180 180 360 4acoB
5.0 5.0 10.0 3.E

Dk3ameH: 2, 3 cemecTp

Tomck 2017
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
npotokost Ne 117 ot « 7 » 2 2017 1
JIUCT COTTIACOBAHUU

PabGouast mporpamma cocraBieHa c¢ ydetom TpebOoBanuit denepanbHoro locymapcTBEHHOTO
oOpa3oBarenbHOro cranjaapra Bbicmiero ooOpasoBanus (PI'OC BO) no HampaBleHHIO MOATOTOBKHU
(cnemmmansuHoctu) 10.05.02 HMuadopmanmonHas 6€30MacHOCTh TEICKOMMYHHUKAIMOHHBIX  CHCTEM,
yrBepkaeHHoro 2016-11-16 roma, paccMoTpeHa W yTBEp)KJICHA Ha 3aceqaHuu Kadempsl «  »
20 rona, mpoTokoi No

PazpaboTunku:
JOTIEHT Kad. GU3uKH Menosuuk A. B.

3aBenyromuii odecrneunBaromiei kad.
buzuku Oxc E. M.

Pabouas nporpamma coriacoBata ¢ GpakylnbTeToOM, NIpodUINpyroLel U BeIITycKarouei kapeapamu
HaIpaBJeHUs OArOTOBKU (CHEIMATIBHOCTH).

Hexan ©b HaBsiioBa E. M.

3aBeyONIHil BeITyCKaromen kad.

BUC Memepsikos P. B.
DKCIepTshl:

JOTIEHT Kad. GU3uKH Menosuuk A. B.

noteHt kap. KUBOBC Kones A. A.
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1. Heau v 3axa4u AU CIHUIIJIMHBI

1.1. Hean aucUNMIMHBI
®opmupoBanue y crynenroB TYCYPa nenoctHoro npeacrabieHust o (GU3NYECKUX IpoLeccax U
SIBJICHUSX, MPOTEKAIOUIMX B MIPUPOJE, MOHMMAHHS BO3MOYKHOCTEH COBPEMEHHBIX HAayYHBIX METOJIOB
MO3HAHUSL MPUPOAbI U BIAJCHUS MMU Ha YpPOBHE, HEOOXOAMMOM JJIsl pEIICHUs MPAKTUYECKUX 3ajiad,
BO3HMKAIOIIUX MPU BHIMOJIHEHUN TPO(HECCHOHAIBHBIX 003aHHOCTEH.

1.2. 3agaun AU CHUIIMHBI
— OcBoeHHE CTyICHTaMH U YMEHHE HCTIOJIb30BaTh:
— * OCHOBHBIX TOHSTHN, 3aKOHOB M MOJIEJIIEM MEXaHWUKH, TEPMOJMHAMUKH, DICKTPUUECTBA U
MarHeTusma, KoJieOaHu| 1 BOJIH, ONITUKH, aTOMHOW (PM3UKH, (PU3UKH TBEPIOTO TEIIA;
—  * METOJIOB TEOPETUUYECKOTO U IKCTIEPUMEHTAIBLHOTO UCCIEAOBaHUH B (DHU3HUKE;
—  * METOJIOB OIICHOK MOPSAIKOB (PU3NYECKUX BEITUUHH.

2. Mecto qucuunymmHbl B crpykrype OIIOII
Huctunnuna «®usuka» (b1.5.23) otHocuTcs k Gioky 1 (6a3oBast yacTh).
[IpenmecTByrouuMy  TUCHUIUIMHAMH, (OPMUPYIOIIMMHU  HayajbHbIE 3HAHUS, SBJISIOTCS
CIeIyIONUe AUCIUIUTMHBL: Anrebpa u reoMeTpusi, MareMaTuuecKuii aHaIu3.
[Tocnenyromumu  AUCHUIUIMHAMYM  SBJIIIOTCS:  Be30IIacHOCTh  KU3HENEATENBbHOCTH, Teopus
BEPOSITHOCTEH 1 MaTemMaTrudeckas craructuka, Gunocodus, DneKTpoHUKa U CXeMOTEXHUKA.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHUS AUCUUIIIMHBI

[Ipouecc n3yueHus: JUCUMILIMHBI HAIpaBiieH Ha (POPMHUPOBAHUE CIAEAYIOIIUX KOMIIETEHIIUI:

— OIIK-1 cnocoOHOCTRIO aHANM3UpPOBaTh (PU3MUECKHE SIBICHHS W HPOLECChl  JUIsS
(dbopManmn3anum 1 pelieHus 3a/1a4, BO3HUKAIOIINX B X0/1€ IPO(eCcCHOHAIBHOM 1eATeNbHOCTH;

B pesynbrare u3ydeHus IUCHUIIINHBI CTYACHT JOJDKEH:

— 3HATh OCHOBHbIE TMOHATUMN, 3aKOHOB U MOJEJIell MEXaHUKHU, TEPMOJUHAMUKH, JIEKTPUUECTBA
Y MarHeTu3Ma, Kojie0aHu 1 BOJIH, ONTUKH, aTOMHOM (DU3HUKH, (PU3UKHA TBEPAOTO Teja

— yMeThb pellaTh THUIOBBIE 3aJadydl IO OCHOBHBIM pasjenaM (QU3UKHU, HCIOJIb3YS METOMbI
MaTeMaTUYeCKOr0 aHalli3a; UCII0JIb30BaTh (PU3NYECKUE 3aKOHBI IIPU aHAINU3E U PEIICHUH TPpodIeM

— BJaJeTb METOJaMU SKCIIEPUMEHTAJIBHOTO UCCIIEAOBaHUS B (Qu3uke (IUIaHUPOBAHUE,
[IOCTAHOBKA M 00paboTKa pPe3yJbTaToOB IKCIIEPUMEHTA)

4. O6beM NTUCHMILIMHBI U BUABI Yu4eOHO# padoThl
OOmias TpyIoeMKOCTh AUCHUIUIMHBI cocTapisieT 10.0 3a4eTHBIX €IUHUIBI U IpEJCTaBlICHAa B
Tabnuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTb TUCIUIIIMHBI

Buner yueGHOM nestenbHOCTH Bcero gacos Cemectpbl
2 cemecTp 3 cemecTp

AynuTopHBbI€ 3aHATHS (BCETO) 176 88 88
Jlexmm 72 36 36
[IpakTrueckue 3aHATHS 72 36 36
JlabopaTtopHbie paboThI 32 16 16
W3 HUX B MHTEpaKTUBHOU Qopme 48 24 24
CamocrostensHas pabora (Bcero) 112 56 56
[ToaroToBka K KOHTPOJIBHBIM paboTaM 14 8 6
OdopmieHre 0T4ETOB 10 J1a00PaTOPHBIM 16 8 8
paboram

[ToaroroBka k 1ab0paTopHbIM paboTam 16 8 8
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[TpopaboTka JEKIIMOHHOTO MaTepuaia 28 16 12
[ToaroroBKa K NpakTUYECKUM 3aHATUSAM, 38 16 22
CeMHUHapaM
Bcero (6e3 sx3amena) 288 144 144
[ToaroroBka u crada sK3ameHa 72 36 36
OO6mast TpPy10€MKOCTh 4 360 180 180
3auernbie Eanaunint 10.0 5.0 5.0
5. ConeprxaHue QM CUUIITHHBI
5.1. Pa3nesibl AMCHUIIMHBI U BUABI 3AHATHI
Paznensr quctMIuiMHBL U BUIBI 3aHATUN TPUBEACHBI B TabuIe S.1.
Tabmuua 5.1 — Pa3nensl AUCHUAIUINHBI U BUABI 3aHATHH
Bcero
[Ipaxtu Camocrt
Jlabopa yacoB | PopmMupyeMbl
YECKHE OSITEJTh
HasBanus pasnenoB AUCHUTUIMHBI Jlexmmm TOPHBIC (6e3 e
3aHSITH Hast
paboThI 9K3aMe€ | KOMIIETEHIIUU
o pabota
Ha)
2 ceMmecTp
1 Mexanuka 10 10 14 38 | OIIK-1
2 MonexynspHas Gpu3uKa u 6 6 14 30 |OIIK-1
TEPMOIMHAMHKA
3 DNIEKTPUYECTBO 12 10 14 40 |OIIK-1
4 Maruetusm 8 10 14 36 |OIIK-1
Hroro 3a cemectp 36 36 16 56 144
3 cemectp
5 Konebanwus 1 BOJTHBI 14 12 4 16 46 |OIIK-1
6 BosHOoBas onThka 4 12 30 |OIIK-1
7 KBaHTOBas OINTHKA 4 10 26 |OIIK-1
8 KBanToBas ¢pusmka u usmka aToMOB 4 12 28 |OIIK-1
9 DnemeHTHI (HU3UKH TBEPIOTO TEIA 4 0 6 14 |OIIK-1
Hroro 3a cemectp 36 36 16 56 144
Hroro 72 72 32 112 288
5.2. Conep:xkanue pa3aeioB JUCHUILIHHBI (110 JEKIIUAM)
Coneprxkanue pa3aenoB TUCHUILIMH (TI0 JICKIUSM ) IPUBEACHO B Ta0OmwuIe 5.2.
Tabnuua 5.2 - CongepxaHue pa3aesnoB AUCUUILINH (10 JIEKIIHSIM)
dopmupye
Coneprxanue pa3aenoB TUCIHUILUIAHBI TIO Tpynoe MbIe
HasBanus pasznenos Aep pasil e MKOCTb,
JIEKIUSIM
q KOMITETEHIT
17071
2 ceMmecTp
1 Mexanuka KunemaTtnka MmaTeprabHON TOYKH. 10 | OIIK-1
XapaKTepUCTHKU U YpaBHEHUS
MOCTYMATEILHOTO ABUKCHUS
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MarepualibHOM ToukH. Knnemaruka
BpAIATEIbHOTO JBUKEHUS: YIIIOBAs
CKOpPOCTb U YINIOBOE YCKOPEHUE, UX CBS3b
C JIMHEMHOM CKOPOCTBIO U YCKOPEHUEM.
VYpaBHEHHS BpaIIATEIbHOTO

JBUKEHUs. /[[nHaMuKa oCTynaTeIbHOro
JBUKEHUSI MaTEPUATIbHOM TOUKU. 3aKOHBI
Hrrotona. Macca, ummynec, cuia. 3akoH
coxpaHeHus nMmiynbsca. Kunernaeckas
sHeprus. KoHcepBaTuBHbBIE CUIIBI U
cucrteMsl. [loTeHnnanbHas s3Heprus.
CBsi3p MeX/1y MOTEHIIMAIbHOMN dHEepruen
1 CUJION. 3aKOHBI COXpaHEHUS
sHepruu.Mexannueckue cucteMsl. LlenTp
Macc. XapaKTepUCTUKH JIBU)KCHHUS
MEXaHUYECKUX cUCTeM JlMHaMuKa
BpaIaTEIBHOTO JBUKEHUS TBEPAOTO
tena. MoMeHT nHepunuu. MOMEHT CHIIBL.
MoMeHT umnynabca. 3aKOH COXpaHEHUS
MOMEHTA UMITYJIbCA.

Utoro

2 MonekynsipHas pusuka u
TePMOJAMHAMUKA

OCHOBHBIE XapaKTEPUCTUKU U YpaBHEHUS
MOJIEKYJISIpHOM (DPM3HMKH MJ1€aIbHOTO rasa.
Kitaccnueckue CTaTUCTUKH.
Pacnpenenenne Makcsesia no
CKOPOCTSIM U KHHETUYECKUM DHEPTHUSIM.
Pacnpenenenne bonpimana.
bapomerpuueckas

dbopmyna. Tepmognnamuka. [lepBoe
Hayajio TepMoaAuHaMuku. CreneHu
CBOOO/IbI. 3aKOH O PAaBHOM
pacnpeneneHuy SHEPTUH 110 CTETICHIM
cB000/1bI . BHyTpeHHss sHEeprus
TEPMOJAMHAMUYECKOU CHCTEMBI.
TennoemkocTh raza. Bropoe Hauano
TepMoaHaMUKH. OOpaTumMble U
HeoOpaTuMble MPOLECChl. DHTPOIUSI.
TepmonHaAMUYECKU U CTAaTUCTUYECKUN
CMBICJT SHTPOIIHH.

HUtoro

OIlIK-1

3 DNIEeKTPUYECTBO

DNEeKTpoCTaTUUECKOE 0JIe KaK HOCUTENh
uHpopManuu. XapakTepuUCTUKH MOJSL.
Cuna v HanpsHKEHHOCTD MOJISL.
[ToTeHIMaTbHOCTD ANEKTPUUECKOTO HOJIS.
[Torennuman. IlpuHimn cynepnosunuu
nosieit. CBsA3b MEXy HaNpsHKEHHOCTHIO U
noTeHImanoM. [’ paguueckoe
n3o0paxxenue nojsi. Pabora B
uekTpuueckoM moie. [lotok Bexropa E.
Teopema ["aycca u ee npuMeHeHHE I
pacyeTa MEKTPUYECKUX MOJIEH.
JIMBNEKTPUKHU B SJIEKTPUYECKOM TIOJIE.

OIlIK-1
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[Tonspuszanus quaeKTpukoB. BekTop
MOJIIPU30BAHHOCTHU U €TO CBS3b C
IJIOTHOCTBIO CBSI3aHHBIX 3aps0B U
HaIpsKEHHOCTHIO 1o . [lone B
TUAJIEKTPUKAX. DIEKTPUIECKOe
cMmenienue. Teopema 0 LUPKyIsIUN
BekTopa D. YcnoBus Ha rpaHuiie 1ByX
JUAJIEKTPUKOB. 3aKOH MPEIOMIICHUS
CUWJIOBBIX JIMHUH. [IpoBOIHNKY B
IeKTpuuYecKkoM moiie. [lone BHyTpH
IIPOBOJIHUKA U Y €r0 TIOBEPXHOCTH.
Pacrnipenenenue 3apsiga B pOBOJHUKE.
[TpuHIMT SKpaHUPOBAHUS CTATUYECKUX
ANEKTPUUYECKUX TTOJIEH, KAK OCHOBA
3amuThl HHPOpPMAITU. DIEKTPOEMKOCTh
YEIUHEHHOTO MTPOBOJAHUKA. DHEPTUS
YEIUHEHHOTO MTPOBOIHUKA.
Konnencaropsl. Dueprus
ANEKTPUUECKOT0 MOJIsl. DIEKTPUUECKUI
ToK. [moTHOCTH TOKA. 3akoHbl OMa U
Jlxoyns-Jlenna B auddepennuanbHOn
dhopme. MomHOCTH TOKA.

HUtoro

4 Mar"uetusm

MarsuTtHO€ 110JIe KaK HOCUTEIb
uHpopMaluu. MarHuTHoe nose B
BaKkyyMe. BEeKTOp MarHUTHOM WHTYKIIUH.
3akon buo-Casapa-Jlamnaca u ero
MIPUMEHEHHE K pacuéTy MarHUTHBIX
nosieil. TeopeMa 0 HUPKYISALUKA BEKTOP
MAarHuTHOM MHAYKIMH. Pacder momns
coJieHouja MarauTHslli NOTOK. Teopema
I"aycca nns Bekropa B Cuiibl B
MarauTHOM nojie. Cuna Amnepa, cuiia
Jlopenna. /IBukeHune 3apsyKEHHBIX
4acTUIl B MarHUTHBIX noJiax. Padora o
MEPEMEILEHUIO [TPOBOIHUKA, PAMKH C
TOKOM B MarHUTHOM I1oJie. BeniecTtso B
MarHUTHOM MoJjie. ATOM B MarHUTHOM
noJjie. MarHuTHbBIE MOMEHTBI aTOMa.
HamaramueHHOCTh MarHeTHKOB.
Hanps>k€HHOCTh MATHUTHOTO HOJIS.
MaruuTtHas NpoOHULAEMOCTh CPEbI.
TeopeMa 0 HUPKYIALMY BEKTOPA
HaNPsHKEHHOCTH MAarHUTHOT'O MOJIS.
JuamarnetusMm. [lapamaraetusm.
®eppomarmeTnsM. MaraurHoe 1ose Ha
rpaHuLe pa3ziena IByX cpea. SBieHue
ANIEKTPOMArHUTHON MHAYKIIUU. 3aKOH
®apanes.[Ipasuno Jlenna. @usnyeckas
CYTh SIBJICHMSI 2JIEKTPOMAarHUTHOM
UHIYKINU. SIBIIEHUE CAMOUHTYKIIUH.
NunyktuBHOCTh. B3anmHas HHAYKIMS.
DHeprust MarHUTHOTO MOJISL.

OIlIK-1
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HUtoro

Hroro 3a cemectp

36

3 cemectp

5 Konebauust 1 BOJHBI

Konebanwus. Bumpl 1 xapakrepucTuku
kosiebanuii. Kunemarnka u nuHamMmuka
kojebanuii. OCHOBHOE ypaBHEHUE
rapMOHHYECKHX KosieOaHui. DHeprus
KoJIeOaHUN. DNEeKTpUYECKUi
KoJjiebaTenbHbIN KOHTYp. CBOOOIHBIE
ANIEKTpUUECKUe KoeOaHusl B KOHType 0e3
aKTUBHOTO conpoTHBiieHus. CBOOOHbIE
3aTyxaroliye eKTpudecKkue KoiaeOaHus.
[TapameTpsl 3aTyXaroniux KojaeOaHui:
Boeinyxaennble konebanus. SIBieHue
pe3oHaHnca. [lepemennslil TOK. BoaHbI
HOCHTEIH HHPOPMALIUHU. YIIPYrHe BOIHBI
Y VX XapaKTEePUCTHKHU. YpaBHECHUS
MJIOCKOM B cheprueCcKOr BOJH.
3aryxaromiue BosHb Da3oBas u
rpymnnoBas ckopocTH. CTosiure BOJIHBI.
Oddexr Homiepa. OCHOBBI aKyCTUKH
peun u ciyxa. HQpa3Byk 1 ylnbTpa3ByK.
CaoiicTBa 1 0COOEHHOCTH
pacrpocTpaHeHUsT aKyCTHUECKUX BOJIH B
Pa3NIMYHBIX CpeAax. DIEKTPOMAarHUTHBIC
BOJIHBI ¥ HX XapaKTePUCTUKH. BekTop
YMmosa-IloitnTunra. CBoiicTBa U
0COOEHHOCTH PaCIPOCTPAHCHHS
AIIEKTPOMATrHUTHBIX BOJH B Pa3JIMYHBIX
cpenax. [TpuHIIMTIBI SKpaHUPOBAHHUS
ITMHAMHYECKUX IT0JI€H KaK OCHOBA
3aluThl HH(pOpPMALUY.

14

Utoro

OIlIK-1

6 BosxHOBAs onrTHKa

WnTepdepennus ceera. OnbiT FOHTA.
Bpemennas u npocTpaHCcTBEHHAs
KOTe€peHTHOCTh. IHTepdepeHuus npu
OTpa)XeHUH OT IUIOCKOMapaieIbHON
mIacTuHky U kinHa. Koinsna HerotoHa.
Hudpakuus csera. [Ipunuun [oiirenca-
®peneist. Meron 30H OpeHes.
Hudpaxuus Openenst oT Kpyrioro
OTBEPCTHS U OT KPYIJIOTO HENIPO3PAYHOTO
mucka. udpakuus Opaynrodepa ot
menn. Jndpaknmonnas pemérka.
VYroBas qucnepeus U pa3periaronast
CHOCOOHOCTH peméTku. udpaxus
PEHTreHOBCKUX Jrydeil. [lomsapusanms
cBeTa. EcTecTBEeHHBIN U MONISPU30BaHHBIN
cBeT. 3akoH Martoca. 3akoH bprocrepa.
JIBo¥iHOE sTydenpenomiieHue. ucnepcus
cBeta. PaccesiHue u nomonieHue cBera.

Utoro

OIlIK-1
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7 KBaHTOBas ONTHKA KBanToBas Teopus n3nydenus. TermmoBoe 6 OIlIK-1
nznydenne. OCHOBHBIE XapaKTePUCTHKH
u 3akoHbl. 3akoH Kupxroga. U3nyuenue
abcomotHO y€pHOTO Tenma. Cepoe Teo.
3akon Credana-bonsimana. 3akoH
cMmemennsa Buna. KBanToBas runoresa
[Tnanka. CBoiicTBa (GOTOHOB.
®ororddext. pdext KommntoHa.
JIBoliCTBEHHAs IPUPOJIA CBETA.

Hroro
8 KBanroBas ¢u3suka u pusuxa BonHoBEIE CBOMICTBA MUKPOYACTHLL. 4 OIIK-1
aTOMOB l'unotesa ne bpoiinsa. CooTHoleHue

HeonpeaenénHocteit ['eiizendepra.
VYpasuenue lIpénnnrepa. BonHoBas
¢byHkuust, €€ GU3NUIEeCKUil CMbICII.
DNEeKTPOH B NOTEHIHAJILHOM sIME.
KBanroBanue suepruu. [Ipoxoxnenue
YacTULIBI Yepe3 MOTeHUUaIbHbIN Oapbep.
["apmoHMYecKnii OCHMILIATOP.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPaXx.
Monens atoma Pezepdopna.
OnemenTtapHas teopusi bopa. KBantosas
TEOPHUsI CTPOEHHUS aTOMOB BOJOPO/IA.
['maBHOE M OpOUTATBFHOE KBAHTOBBIE
yycia. MarHuTHOE KBaHTOBOE YUCIIO.
Cniun snextpona. [Tpunnun [Maymu.
CrpoeHre MHOTO3JIEKTPOHHBIX aTOMOB.
CrioHTaHHOE U BBIHYXJIEHHOE
u3nydyenus. [lpuHuun padoTel 1a3epos.

HUtoro

9 DnemenTs! pU3MKKM TBEPAOTO Tea | TepMOIMHAMUYECKUN U CTaTUCTUYCCKUM 4 OIIK-1
CHOCOOBI OIIMCaHUs TBEPAOTO Tea.
Xumuueckuil noreHuuan. epMuoHs! 1
0030Hbl. OYHKIIUS pacnpeaeeHusl.
[TonsiTie o a30BOM MPOCTPAHCTBE
MUKPOYACTHI] ¥ €TO0 KBAHTOBAHUH.
[InotHOCTB CcOCcTOSTHNNA. DYHKIUSA
pacnpezneneHus: HeBbIPOKICHHOTO Ta3a
dbepmuonoB (Makcsermia-bonbsimana).
OyHKIMS pacHpeesieHus] BBIPOKIEHHOTO
ra3a ¢pepmuoHoB (Pepmu-/lupaka).
Ouneprus @epmu. OyHKUIUS
pacnpenenenusi bo3e-DiHiTelHa.
30HHas Teopus TBEPAbIX Tel. JnHamuka
IEKTPOHOB B KPUCTAILNINYECKON
pemérke. DpdexTuBHas Macca.

[TomynpoBOIHUKH.

Hroro 4
Hroro 3a cemectp 36
Hroro 72

5.3. Pa3neJibl AUCHMILIMHBI M MEKIUCUUILUIMHAPHBIE CBSA3HU ¢ 00ecneYuBAIOIMMU (MPeIbIyIIUMH)
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U o0ecrnieunBaeMbIMHU (MOCETYHOIUMEI) TUCHHITIHHAMH
Paznenbl MUCIUTUTMHBI U MEKIUCIUILIMHAPHBIC CBSI3H C 0OSCIeUnBaIOMUMU (TIPESIBIIYITAMHI) U
obecreunBaeMbIMH (IT0CIETYIOMMMHI ) TUCITUTIIIMHAME TIPEICTABIICHBI B Ta0uiie 5.3.
Tabnuna 5.3 - Paznensl JUCIUTIIIMHBI U MEXKIUCIUTIIMHAPHBIC CBSI3U

No paznenoB naHHOW AMCIUTUIMHBI, UISI KOTOPBIX HEOOXOAMMO U3YYCHHUE

HauMeHoBaHMEe MUCIUILIAH 00eCcTeYnBarOIIUX U 00eCTICUMBAEMBIX JUCITUTLIIH
1 2 3 4 5 6 7 8 9
[IpenmecTByromye TUCIUTIITAHBI
1 AnreOpa u reomeTpus + + + +
2 Maremarudeckuii aHalIu3 + + + + + + + + +

[Tocnenyromme AMCUUATUIMHBI

1 Be3onacHoCTh

+ + + + + + + + +
JKU3HENESITEILHOCTHU
2 Teopus BEpPOATHOCTEN U
p €pOSITHOCTE n n N N
MaTeMaTH4YeCKasl CTAaTUCTUKA
3 @unocodpus + + + + + + + + +
4 KTPOHUKA U
DIIEKTPOHNKA + + + + + + + + +

CXEMOTECXHHUKA

5.4. CooTBeTCTBHE KOMIIETEHI, GOPMHUPYEMBIX PH U3YyUYEHUH TUCHUTILINHBL, U BUI0B 3aHATHI
CootBercTBUE KOMMETEHLUH, (POPMUPYEMBIX MPH W3YYEHUU IUCLHUIUIMHBI, U BUIOB 3aHATHUI
MpeAcTaBIeHo B Tabnwuie 5.4

Tabmuua 5.4 — CooTBeTCTBUE KOMIETEHLMH M BHJIOB 3aHATHH, (QOpMHUpYEeMBIX MpU H3YyUEHHUU
TMCIUTUTAHBI
Bunrl 3apsatuit
Komneren
U7  Co— [Ipaxtuuecku | Jlabopatopusl | CamocTosATenb DopMEI KOHTPOJIA
€ 3aHATHUS € paboThI Has paboTta
OIIK-1 + + + + Konrponphas padora,

Ox3ameH, Koinoksuywm,
3amuTa otyera, OTYeT 1Mo
nmabopartopHoi#t pabote,
KomMmnoneHnt
CBOEBPEMEHHOCTH, TecT

6. UnTepakTUBHBbIE MeTOAbI M (POPMBbI OPraHU3ANMHU 00yYeHH S
TexHOJIOTruM MHTEPAKTHUBHOIO OOydeHUs MpU pas3HbIX (opMmax 3aHATHI B yacax NpHUBEIEHBI B
Tabnuie 6.1
Tabnuua 6.1 — TexHOIOTruM UHTEPAKTUBHOTO 00y4eHUs IPU pa3HbIX popMax 3aHITHH B acax

NHTtepakr
NHTepakTuBHBIE NHTepakTuBHBIE
Metoant WBHBIC Bcero
MIPaKTUYECKUE 3aHATHS | J1abOpaTOpHbIE 3aHATHUS
JeKUUU
2 ceMmecTp

[IpesenTanuu ¢ 10 10
HCII0JIb30BaHUEM

CIIaliIOB C 00CYKIEHUEM

Pa6ora B KoMaH e 4 4
ITonckoBbIM METO 10 10
Hroro 3a cemectp: 4 10 10 24
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3 cemectp
[Ipe3enTanuu ¢ 10 10
HCII0JIb30BaHUEM
CIIaliJIOB C 00CYKIEHUEM
Pabora B xomaHe 4 4
[TouckoBbIit MeTON 10 10
Hroro 3a cemectp: 4 10 10 24
Utoro 20 20 48
7. JlabGopaTtopHblie padoThI
HaumenoBanue nabopartopHbix padoT npusesieHo B Tabnuue 7.1.
Tabnuua 7. 1 — HaumeHoBanue 1abopaTopHbIX paboT
dopmupye
Tpynoe MBbIE
HasBanus paznenos HaumenoBanue 1abopaTtopHbIX padOT | MKOCTb,
q KOMITIETEHI]
U
2 ceMmecTp
1 Mexanuka N3ydyeHne knHEMaTHKU BpaIaTeJIbHOTO 4 OIlIK-1
nekenus (Mastauk O6epoeka)
Hroro 4
2 MonexynspHas ¢pu3uKa u Pacnpenenenne Maxkcsesna 4 OIIK-1
TepMOAMHAMUKA Vroro 4
3 DNIEKTPUYECTBO N3ydyeHune 3meKTpoCcTaTnyecKoro moJs 4 OIIK-1
Hroro 4
4 MarueTusm MarsuTHO€ 110JI€ Ha OCH KPYTOBOI'O TOKa 4 OIlIK-1
Hroro 4
Hroro 3a cemectp 16
3 cemectp
5 Konebanust u BOJIHBI N3ydenue 3aryxaromux 4 OIlIK-1
ANIEKTPOMArHUTHBIX KOJIEOaHU
Hroro
6 BonHoBas onTrka N3yuenune unTepdepeHInm JiazepHoro OIlIK-1
U3ITy4eHUus
Hroro
7 KBaHTOBast ONTHKA N3ydyeHune 3aBUCUMOCTH SHEPTETUYECKON OIlIK-1
CBETUMOCTH CEPOTo TeJia OT
TeMIIepaTypsl
Hroro
8 KBanToBas pusuka u pusmka N3ydeHne cnekrpa aroMa BOJIOpoa OIIK-1
TOM
a4TOMOB Hroro
Hroro 3a cemectp 16
Utoro 32
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8. IlpakTHyeckue 3aHATUA (CEMUHAPDI)

HanmeHnoBaHMe MpakTUYECKUX 3aHATHI (CEMUHAPOB) MPUBEACHO B Tabmuie 8. 1.
Tabnuua 8. 1 — HaumeHoBaHMe NPaKTUYECKUX 3aHATUHN (CEMHHAPOB)

HasBanus pasznenos

HanmeHnoBaHME NIPAKTUYECKUX 3aHATHN
(cemuHapoB)

Tpynoe
MKOCTb,

9

dopmupye

MBIC

KOMIICTCHI]

nn

2 ceMmecTp

1 Mexaunuka

Kunemaruka noctynareiabHOTo 1
BpAILIATEIIBHOTO JIBUKEHHUS
MaTepHAIbHON TOYKHU

I[I/IHaMI/IKa MoCTynarCJIbHOTO U
BpamaTCJIbHOTI'O IBUKCHUA
MaTepuaJIbHOM TOUYKHU U TBEPAOTO TeJa

3aKoHBI COXpaHCHHA B MCXaHHUKC

Utoro

10

OIIK-1

2 MonekynsipHas pusuka u
TePMOAMHAMUKA

Pacnpenenenne Makcseia.
Pacnpenenenne bonpimana. [lepoe
Ha4daJio TepMOI[I/IHaMI/IKI/I. 9HTp0HI/I$I B
M30IpoIeccax

HUtoro

OIlIK-1

3 DNIEKTPUYECTBO

3axoH Kynona. Hanpsbx€HHOCTB
anekTpuyeckoro noiist. Teopema ["aycca.
[Ipumenenue TeopeMsl JUIsl pacuera
roJsieu

[ToTeHIIManbHOCTh ATEKTPOCTATUYECKOTO
noist. [loTeHnmaneHas sHeprus.
[Torenuuan. CBs3b HAPSHKEHHOCTH C
noreHuanoM. OnpeneneHue pasHOCTH
ITOTEHIIMAJIOB Y€pe3 HANPSKEHHOCTh
T10JISt

[IpOoBOTHHKY B IIEKTPUYECKOM TIOJIE.
DnexkTpuyeckas eMKOCTb U SHEprus
YEIMHEHHOTO IPOBOJIHUKA.
Konnencaropsl

HUtoro

OIIK-1

4 Maruetusm

MarnutHoe nosie. 3akon buo-Caapa-
Jlanmaca. Cuna Ammnepa. Cuna Jlopena.
Teopema o nupkynsasnuu Bekropa B.
Pacuer nosisg B cosieHonie

SHCKTpOMaFHI/ITHaSI UHAYKOUA.
CaMOI/IHIIYKIII/ISI. Bzanmnuas WHAYKI M.
Oueprus noiis. [lone B BemecTse

Utoro

10

OIlIK-1

Hroro 3a cemectp

36

3 cemectp
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5 Konebanwus 1 BOJTHBI [Mapmonmnyeckue xonedanus. CrnoxeHue 12 OIIK-1
KoJieOaHui. 3aTyxaroline, BHIHYK/ICHHbIE
kojsieb6anus. BoiaHbl. DneKkTpoMarHuTHbIE
BOJIHBI. MexaHn4eckue

BOJIHBIL. XapaKTEPUCTUKU BOJIH.
3aryxaroniue BOJIHbI

Hroro 12

6 BonHoBas onTrka Wnrepdepennus crera. Judpakuus 6 OIlIK-1
CBETOBBIX BOJIH. [10spn30BaHHbIN CBET
Hroro

7 KBaHTOBast ONTHKA KBanTOBas npupoaa u3iny4eHus. 6 OIlIK-1

TennoBoe n3nyyenue. Buemnui
dboTtorddext. Dpdext Komnrona

Hroro 6
8 KBanroBas ¢usuka u ¢pusuxa Bonnsl ne bpoitna. CootHouienue 8 OIIK-1
aTOMOB HeonpeaenénHocteit ['eiizendepra.

Pemienune ypaBuenus llpénuurepa mist
YaCTHUILbl B OJHOMEPHON NOTEHIUAIBHON
sme. [loTeHnmanbHbIi Oapbep.
IMapmonmnyeckuii ocumsatop.CtpoeHue
aroma Bojopoaa. KsaHtoBele uncia.
KBaHTtoBaHME MOMEHTa UMITYJIbCA.
Teopus atoma Pezepdopna-bopa.

HUtoro

9 DnemeHTh! (PU3HKHU TBEPAOTO Tesa | 30HHAsi TEOPUst TBEPBIX TeJl. DIEKTPOHBI 4 OIlIK-1
B Meraiuie. Pacripenenenne ®epmu-
Hupaka, bo3e-Oiinmreiina, Makcsea-

bonbimana

Hroro 4
Hroro 3a cemectp 36
Hroro 72

9. CamocrosiTeibHas padoTa
Bunpl camocTosiTenbHON paboThI, TPYAOEMKOCTh M ()OPMHpYEMble KOMIIETCHIIMU TIPEACTABICHBI B
Tabmuue 9.1.
Tabnuua 9.1 - Buasl camocTosiTenbHOM paboThl, TPYI0EMKOCTh U (POPMHUpPYEMBbIE KOMIIETEHLIUN

®opmu
Tpymo pMupy
. eMbIe
Buasr caMocTOATEIRHON | @MKOCT
HasBanus pasznenos DOopMBbI KOHTPOJIS
paboThI b,
q KOMIIETEH
1107071
2 ceMmecTp
1 Mexanuka IloaroroBka x 4 OIIK-1 3ammTa oT4era,
MPAKTUYECKUM 3aHITHSIM, KommokBuym, Komnonent
CEeMHUHapaM CBOEBPEMEHHOCTH,
KonTpomapHas T
[TpopaboTka JEKIIMOHHOTO 4 OO posbHa 5 pabora, .
MaTepuana TUYET 10 JIA0OPATOPHOM
paborte, Tect, Dx3ameH
IloaroroBka x 2
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nabopaTopHbIM paboTam

OdopmiieHre 0TYETOB 1O 2
nmabopaTopHbIM paboTam
[ToaroroBka k 2
KOHTPOJIBHBIM paboTam
Hroro 14
2 MonekynspHas ¢pusuka |IloaroroBka OIlIK-1 3amura oTyeTa,
¥ TEPMOJIMHAMUKA MIPAKTHYECKUM 3aHATUSAM KommokBuym, Komnonent
b yMD
CEeMHUHapaM CBOEBPEMEHHOCTH,
[TpopaboTka JEKIIMOHHOTO 4 KontponbHas pabora, .
MaTepHana OTtyeT no mabopaTopHOt
pabote, Dxk3amMeH
[ToaroroBka k 2
nabopaTopHbIM paboTam
OdopmiieHre 0TYETOB 1O 2
nabopaTopHbIM paboTam
[ToaroroBka k 2
KOHTPOJIBHBIM paboTam
Hroro 14
3 DNIEKTPUYECTBO [ToarotoBka OIIK-1 3ammTa oT4eTa,
MPAKTHYECKUM 3aHATHUSM, Komnoksuym, KoMmmnonent
YM,
CEeMHUHapaM CBOEBPEMEHHOCTH,
[TpopaboTka JEKIIMOHHOTO 4 KonrponbHas pabora, .
MaTepHana OTtyeT no nmabopaTopHOt
pabote, Dxk3aMeH
[ToaroroBka k 2
nabopaTopHbIM paboTam
OdopmiieHre 0TYETOB 11O 2
nmabopaTtopHbIM paboTam
[ToaroroBka k 2
KOHTPOJIBHBIM paboTam
Hroro 14
4 MarseTtusm IloaroroBka x OIIK-1 3amuTa oT4era,
MPAKTHYECKUM 3aHATHUSM, Komnoksuym, Komnonent
YM,
CEeMHUHapaM CBOEBPEMEHHOCTH,
[TpopaboTka JEKIIMOHHOTO 4 KontponbHas pabora, .
MaTepHana OTtyeT no mabopaTopHOt
pabote, Dxk3amMeH
[ToaroroBka k 2
nabopaTopHbIM paboTam
OdopmiieHre 0TYETOB 1O 2
nabopaTopHbIM paboTam
[ToaroroBka k 2
KOHTPOJIBHBIM paboTam
Hroro 14
Hroro 3a cemectp 56
[ToarotoBka u crava 36 DK3aMeH

OK3aMcHa
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3 cemectp

5 Konrebanus 1 BOJTHBI IToaroTorka x 6 OIIK-1 3amura oT4yera,
MIPAKTHYECKUM 3aHSATHUSM, Komnokeuym, KomnoneHT
CEeMHUHapaM CBOEBPEMEHHOCTH,

Kont
[TpopaboTka JEKIIMOHHOTO 4 OO ponLHag pabora, .
MaTepHana TUYET 10 JIA0OPATOPHOM
pabote, Dxk3amMeH
[ToaroroBka k 2
nabopaTopHbIM paboTam
OdopmiieHre OTYETOB 11O 2
nabopaTopHbIM paboTam
[ToaroroBka k 2
KOHTPOJIBHBIM paboTam
Uroro 16

6 BoxHoBas ontuka IToaroTorka x 4 OIIK-1 3amura oT4yera,
MIPAKTHYECKUM 3aHATHSM, Komnokeuym, KomnoneHT
CEeMHUHapaM CBOEBPEMEHHOCTH,

Kont
[TpopaboTka JEKIIMOHHOTO 2 OO ponLHag pabora, .
MaTepHana TUYET 10 JIA0OPATOPHOM
pabore, Tect, Dx3ameH
[ToaroroBka k 2
nabopaTopHbIM paboTam
OdopmiieHre 0TYETOB 1O 2
nabopaTopHbIM paboTam
[ToaroroBka k 2
KOHTPOJIBHBIM paboTam
Hroro 12

7 KBanToBas onruka IloaroroBka x OIIK-1 3amuTa oT4era,
MIPAKTHYECKUM 3aHSATHSM, Komnokeuym, KomnoneHT
CeMHUHapaM CBOEBpeMeHHOCTH, OTUeT

. .
[TpopaboTka JEKITMOHHOTO 2 TO na690paTopHon padore,
MaTepHana ecT, DK3aMeH
[ToaroroBka k 2
nabopaTopHbIM paboTam
OdopmiieHre 0TYETOB 11O 2
nabopaTopHbIM paboTam
Hroro 10

8 KBanroBas ¢u3uka u [TogroroBka k OIlIK-1 3amura oTyeTa,

(u3HKa aTOMOB MIPAKTHYECKUM 3aHSATHUSM, Komnokeuym, KomnoneHT
CEeMHUHapaM CBOEBPEMEHHOCTH,

Kont
[TpopaboTka JEKIIMOHHOTO 2 OO ponLHag pabora, .
MaTepHana TUYET 10 JIA0OPATOPHOM
paborte, Tect, Dx3ameH
[ToaroroBka k 2
nabopaTopHbIM paboTam
OdopmiieHre 0TYETOB 1O 2
nabopaTopHbIM paboTam
[ToaroroBka k 2

CornacoBaHa Ha noprane Ne 14112

14



KOHTPOJIBHBIM paboTam
Hroro 12
9 DnemeHTH! HUBUKU [ToaroroBka 4 | OIIK-1 Kommoksuywm, Tecr,
TBEPOIO Tena MPAKTUICCKUM 3aHATHUSM, DKk3aMeH
ceMUHapam
[TpopaboTka JTEKIIMOHHOTO 2
Marepuaia
UTtoro 6
Hroro 3a cemectp 56
IToaroroBka u cmada 36 DK3aMeH
9K3aMEeHa
Hroro 184

10. KypcoBasi padora (npoekr)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa JJjisi OlleHKH yCIIeBAeMOCTH CTYIEHTOB

11.1. bBajibHbIEe OLEHKH Il 3JIEMEHTOB KOHTPOJIs
Tabnuua 11.1 — bayinbHble OLIEHKH /7151 3JIEMEHTOB KOHTPOJIS

N . MakcuManbHbII
. MaxkcuManbHbBIH MaxkcuManbHbBIH
DneMeHTbl yueOHOI 0asu1 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | Gayn 3a nepuon
JETETbHOCTH Mexay 2KT u Ha cemMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEI[ cemMecTpa
2 ceMmecTp
3amura oTyeTa 4 4 4 12
Konnoksuym 10 10 10 30
Kommnonent 2 3 3 8
CBOECBPEMEHHOCTH
Konrponbnas padora 2 3 3 8
OTtyeT no nabopaTopHOIt 2 3 3 8
pabore
Tect 1 1 2 4
Htoro makcumym 3a 21 24 25 70
ePUOT
Ok3aMeH 30
Hapacraromum nrorom 21 45 70 100
3 cemectp
3amnra oTdera 4 4 4 12
Konnoksuym 10 10 10 30
Kommnonent 2 3 3 8
CBOEBPEMEHHOCTH
KonrponbHas padora 2 3 3 8
OTtyeT no nabopaTopHOIt 2 3 3 8
pabore
Tect 1 1 2 4
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Htoro makcumym 3a 21 24 25 70
Hepros

Ok3aMeH 30
Hapacraromum nrorom 21 45 70 100

11.2. llepecyeT 0a/1U10B B OLIECHKH 32 KOHTPOJIbHbIE TOUKHU
[Tepecuer OanIoB B OIIEHKU 32 KOHTPOJIbHBIE TOUKH MPEACTaBIIeH B Tabmuie 11.2.
Tabnuua 11. 2 — [lepecueT 0amioB B OLICHKH 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOJIBHON TOYKU Onenka

> 90% oT MakcuMalIbHOW CyMMBI 0autoB Ha naty KT 5

Ot 70% 1o 89% ot makcumanbHOi cymmbl OaisioB Ha naty KT

Ot 60% 10 69% ot makcumanbHOU cymMMbl 6aiioB Ha nary KT

N W A

< 60% oT MakcuManbHOM cyMMbl OaiioB Ha aary KT

11.3. IlepecueT cyMMBbI HAJIJ10B B TPAAUIIHOHHYIO M MEKIYHAPOIHYIO OLIEHKY
[lepecuer cymmbl 6aJIJIOB B TPAJUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY MpEJCTaBIIEH B TabIuIe
11.3.
Tabnuua 11. 3 — [lepecuer cymmbl OaJIJIOB B TPAJUIIMOHHYIO U MEKYHAPOIHYIO OLIEHKY

Hrorosas cymma 6anios,

Onenka (I'OC) YYHUTBIBAECT YCIEUIHO CAAHHBIN Onenka (ECTS)

IK3aMEH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (ouens xoporo)

4 (xopo110) (3a4TeHO) 75 - 84 C (xopor110)
70 - 74
65 - 69 D (ynoBneTBOpUTENIBHO)

3 (YHOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpercraentio)
2 (meynoseTsopuTenBHO) (HE Hwxe 60 6amios F (meynoBneTBopuTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE o0ecTieueHne T CIUUTITTUHbI

12.1. OcHoBHas JuTEparypa
1. CasenneB U.B. Kypc oOmieit ¢pusuku: yuednoe nmocodbue mist Bry308: B 3 T. T. 1: Mexanuka.
MonexynsapHas pusuka. — 7-e usz., crepeorun. — CIIG.: Jlanp, 2007.— 432 c. (Hanuuue B 6uONIHOTEKE
TYCYP - 155 3K3.)
2. CasenseB UM.B. Kypc o6mieit ¢usmku: ydeOHoe mocobme mns BTy3oB: B 3 T T. 2:
DnexkTpudecTBO U MarHeTusM. Bomnbl. Onrtuka. — 7-e¢ usm., crepeotun. — CII6.: Jlans, 2007.— 496 c.
(nanuuue B Oubmuoreke TYCVYP - 148 5k3.)

12.2. JlonosiHUTEIbHAA JIUTEPATYPA

1. CasenneB U.B. COopHUK BOITPOCOB | 3a1a4 1o odmiei pusuke. [ DneKTpoHHBINA pecypc]. — 5-¢
m3n., crepeorun. —  CII6.: Jlams, 2016. — 292 c¢. [OnekrpoHHbli  pecypc]. -
http://e.lanbook.com/books/element.php?pll cid=25&pll id=71766

2. Hponos N.E. 3amaun no oOmieit ¢pusuke: YuebHoe mocodue it By30B. — 7-€ U3/1., CTEPEOTHIL.
— M.: BUHOM. Jlaboparopus 3nanuii, 2007. — 431 c. (nanuuue B 6ubnuorexke TYCVYP - 496 k3.)

3. Uepros A.T., Bopo6séB A.A. 3agaunuk no ¢usuke: YueOHoe nmocodue /i By30B. — 8- u3.,
nepepad. u gon.— M.: @usmariurt, 2007. — 640 c. (Hanuuue B Oubnuoreke TYCVYP - 99 sk3.)
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12.3 Y4eOHO-MeTOAUYECKUE MTOCOOHUA

12.3.1. O6si3aTesbHbIE YUeOHO-METOAUYECKHUE TOCOOH S

1. OnekrpomarHetusm 4.1 Marnutocraruka: YueOHoe nocodue / Uyxkkos 1O. II. - 2012. 22 c.
[OnextponHnbiit pecypc] - Pexum noctyma: http://edu.tusur.ru/publications/1101, nmara oOpamenwus:
08.02.2017.

2. MonekynsipHass ¢usuka: COOPHHUK TECTOBBIX BOMPOCOB IS CaMOCTOSTEIBHONW pabOThl U
npaktuyeckux 3ansaTuil / JIsuun A. B., Tposa JI. A., MarasunnankoB A. JI. - 2009. 30 c. [DnekTpoHHBII
pecypce] - Pexxum goctyna: http://edu.tusur.ru/publications/1234, nara oopamenus: 08.02.2017.

3. Tepmonunamuka. Yactel: COOpHUK TECTOBBIX BOIIPOCOB JUIsI CAaMOCTOSITENIBHON PabOTHI U
npaktuueckux 3aHatuil / Opnosckas JI. B., Jlsumn A. B., MarasunnuxoB A. JI. - 2009. 43 c.
[Onexrponnbiit pecypc] - Pexum pocryma: http://edu.tusur.ru/publications/1235, nmata oOparmeHus:
08.02.2017.

4. Tepmonunamuka. Yactp2: COOPHMK TECTOBBIX BOIIPOCOB JUISI CAMOCTOSITENBHON PabOTHI U
npaktuyeckux 3ausatuii / ['aneeBa A. U., Jlsunna A. B., MarazunaukoB A. JI. - 2010. 22 ¢. [DneKTpoHHBIHA
pecypce] - Pexxum goctyna: http://edu.tusur.ru/publications/1236, nata obpamenus: 08.02.2017.

5. Kunemarnka paBHOYCKOPEHHOTO BpalICHUs: MeTOAMYECKHe YKa3zaHUS K JIabopaTopHOM
pabote / bypnosunmn B. A., Tposa JI. A. - 2012. 13 c. [DnekrponHsiii pecypc| - Pexum mocryma:
https://edu.tusur.ru/publications/923, nata obpamenus: 08.02.2017.

6. N3ydyeHue MarHuUTHOrO MOJsi KPYroBoro Toka: Meronnueckue yka3zaHusi K J1aOOpaTopHOit
pabdore / MWBanoa E. B. - 2007. 12 c. [OnexkrpoHHsli pecypc] - Pexum poctyna:
http://edu.tusur.ru/publications/863, nara oopamenus: 08.02.2017.

7. Wzydenme pacmpenencHuss MakcBemna: Meroaudeckue ykazaHusl K JiabopaTopHO#W pabote /
bypmoumma  B. A, - 2007. 8 c¢. [OnekrponHbii  pecypc] - Pexum  goctyna:
https://edu.tusur.ru/publications/920, nata obpamienus: 08.02.2017.

8. HW3yuenume wuHTEepdepeHIIMH Ja3epHOTO W3Iy4YeHUs: YdeOHO-MeToauyeckoe mocodue /
Opnosckas  JI.  B. - 2010. 9 c¢  [Onexkrponuslii pecypc] - Pexum  pocryna:
http://edu.tusur.ru/publications/911, nata obpamenus: 08.02.2017.

9. HW3zydeHnme ameKTpoCTaTHUYECKOrO moJisi: Meronuyeckue ykazaHusi K jgaboparopHoil padore /
Wpanoa E. B., Tameea A. WM. - 2011. 11 c. [OnexrpoHHblii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/926, nata obpamienus: 08.02.2017.

10. M3ydyenne 3aryxalIuX 3JICKTPOMArHUTHBIX KoJieOaHWU: MeTtoandeckue yKa3aHUus K
nabopartopHoit padore / bypnosuniun B. A., Tposa JI. A. - 2007. 14 c. [DnexTponnsiii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/862, nara oopamenus: 08.02.2017.

11. M3y4yeHune 3aBHCUMOCTH JHEPre€THYECKOW CBETMMOCTH HArpeToro Teia OT TEMIEpPATyphI:
Meroanueckue ykazaHus K jabopatopHoit padore / @enopos M. B., Tposu JI. A., Kupumios A. M. -
2009. 14 c. [DnekrpoHHbIi pecypc] - Pexxmm noctyma: https://edu.tusur.ru/publications/853, mara
obpamenus: 08.02.2017.

12. HccnemoBanue criekTpa aroMma Bojopoaa: Metonudyeckue ykazaHus K jjaboparopHoit padote /
3axapos H. A., KupumioB A. M. - 2011. 18 c. [Onekrponssiii pecypc] - Pexum pnocryma:
https://edu.tusur.ru/publications/917, nata obpamienus: 08.02.2017.

12.3.2 Y4yeOHO-MeTOAMYECKHE TOCOOUS JISA JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI

Y4eOHO-MeToIMYeCKUEe MaTepuabl i CaMOCTOATEIbHON U ayJUTOPHON paboThl 00ydaromuxcs
U3 YHClla UHBAJIUJOB MPEIOCTABIAIOTCS B (popMax, aJalTUPOBAHHBIX K OTPAaHMYEHUSIM HX 340POBbS U
BOCIPUATHS UHPOPMALIUH.

J1st M1 ¢ HApYIIeHUsIMU 3PeHus:

- B (popMe€ AIIEKTPOHHOTO IOKyMEHTA;

- B [1€4aTHOM (popMe yBeTMYEHHBIM HIPUDTOM.

J1st M1 ¢ HApYIIeHUsIMU cJIyXa:

- B (popMe€ FNIEKTPOHHOTO IOKyMEHTA;

— B revyaTHou (opme.

J1st M1 ¢ HApYIIeHUsIMU ONOPHO-ABUTATEJBLHOIO annapara:

- B (popMe FNIEKTPOHHOTO IOKyMEHTA;

— B MeyaTHoOu (opme.
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12.4. ba3bl JaHHBIX, ”HGOPMAIIHOHHO-CIIPABOYHbIE, IOUCKOBBIE CUCTEMbI U TPedyemoe
NporpamMMHoe odecrneyeHue
1. Marepuansi pecypca https://edu.tusur.ru/

13. MarepuajibHO-TeXHHYECKOe o0ecredeHue TUCUUIITUHbI
13.1. O61ue TpeGOBaHUA K MATEPUATLHO-TEXHHYECKOMY 00ecredeHH 0 TUCIHIIINHBI

13.1.1. MarepuajibHO-TeXHHYECKOe oDecriedeHHe IS JeKIMOHHBIX 3aHATHI
st oGecniedeHHsl Y4TEHHsSI Kypca JICKIIMHA HCIIONBb3YeTCs CIeNHAbHAs JICKITMOHHAS ayIuTOPHs
kadenper ¢uszuku (230 ayn. ®IOT), ocHaméHHAsT MYIBTUMEIUHWHBIM MPOEKTOPOM, KOMIBIOTEPOM H
SKpaHaMH.

13.1.2. MarepuajJbHO-TeXHHYeCKOe oOecredeHue A1 NPAKTHYeCKUX 3aHATHH
Jliia obGecrnieyeHust IPaKTUYECKUX palboT 1o (Pr3MKe UCTOIb3YIOTCS ayIMTOPUN YUEOHBIX KOPIYCOB
TYCVYPa. Aynuropun ocHalleHbl MApKEPHBIMU JOCKaMU U y4eOHON MeOeblo.

13.1.3. MarepuajbHO-TeXHHYecKOe oOecrniedeHue A5 Ja0opaTOPHbIX padoT
Jlst oGecniedenus 1a00paTopHBIX PabOT MO (HU3UKE MCTIOMB3YIOTCSA 6 CIIeIMATU3UPOBAHHBIX (IO
pasnuuHbIe pasnensl Kypca) jgadbopatopun kadenpbl (U3MKHA, PACTONOKEHHBIX 1O ampecy 634034, T
Tomck, yn. Bepmumnauna, 74, 2 srax, aym.: 210, 219, 223, 229, 232, 235. AynuTtopuu OCHAIICHBI
COOTBETCTBYIOIIMMHU  JaOOpaTOPHBIMHA ~ yCTAHOBKAMH, MAaKeTaMH, CTEHIAMH W KOMIBIOTEPHBIM
000pyI0OBaHUEM.

13.1.4. MarepuajbHO-TeXHHYeCKOe o0ecriedeHue A5l CAaMOCTOSITeIbHON padoThI
st caMoCTOATENbHOM PabOThl HMCMOJIB3yeTCsl y4eOHast aynuTopusi (KOMITBIOTEPHBINM Kjlacc),
pacniosioxkeHHast mo azapecy 634034, r. Tomck, yn. Bepmmnauna, 74, 1 stax, aym. 100. Cocras
obopynoBanus: yaeOHast mebens; kommnbrorepsl kiacca He Hike [I9BM INTEL Celeron D336 2.81Tw. - 4
mT.; Kommbtorepsl moakiatodeHbl kK ceth MHTEPHET wu oOecneumBaioT O0CTyNm B AJIEKTPOHHYIO
HH(POPMAITMOHHO-00Pa30BaTENBLHYIO CPEly YHUBEPCHUTETA.

13.2. MaTepuajibHO-TEXHHYECKOE o0ecreyeHue JUCIUIIMHBI JI51 JIUI[ ¢ OTPAaHUYeHHBIMH
BO3MOKHOCTSIMH 310POBbA

OcBoenne mucuumuHbl JunamMu ¢ OB3 oCyIecTBIsSIETCSl ¢ UCIOIB30BAHUEM CPEICTB OOyUCHHS
00IIIeT0 M CIIeHATbHOTO Ha3HAYCHUS.

[Ipu o0OydyeHHHM CTYICHTOB ¢ HapPYWIEHUSIMM CJIyXa TIPEIyCMOTPEHO HCIIOIh30BaHUE
3BYKOYCHJIMBAIOIICH amnmaparypbl, MYJIBTUMEIUWHBIX CPEICTB W JAPYIUX TEXHUYECKUX CPEJICTB
npuema/nepenaun yueOHoM MHPOpPMaLUU B JOCTYNHBIX (opMax AJisi CTYIEHTOB C HAPYIICHUSIMH CIyXa,
MOOWJIBHOM CHCTEMBI OOyYeHHMsI HJisi CTYACHTOB C HWHBAJUIAHOCTBHIO, TMOPTATUBHOM WHIYKIIMOHHON
CUCTEMBI. Y4eOHasi ayAuTOpHs, B KOTOPOW OOydaroTCsi CTYACHTBHI C HapyIIEHHEM cliyXa, 000pymaoBaHa
KOMITBIOTEPHON TEXHUKOW, ayIUOTEXHUKOM, BHICOTEXHUKOW, SJIEKTPOHHOW IJOCKOW, MYJIBTHUMEIMNHON
CHCTEMOIA.

[Ipu oOy4eHHHM CTYICHTOB € HAPYLIEHUSIMH 3PEeHHSIMH TIPEIYCMOTPEHO HKCIOJIb30BaHUE B
JIEKIIMOHHBIX ¥ Y4EOHBIX ayIUTOPHSIX BO3MOKHOCTU MPOCMOTpPa YIaJICHHBIX 00bEKTOB (HampuMep, TEKCTa
Ha JIOCKE WJIHM CJIaii/la Ha SKpaHe) MPU MOMOIIN BUICOYBEIUYUTENCH IS YIAIEHHOTO MMPOCMOTDA.

[Ipu 0OydyeHHH CTYICHTOB ¢ HAPYLIEHUSIMH OMOPHO-ABUIATEJIbHOr0 aNmnapara HCIOJIb3yHTCs
aIbTepHATUBHBIC YCTPOWCTBA BBOAA MHGOPMAIMKA M APYrUe€ TEXHUYECKHE CPENICTBA MpUeMa/mepenadn
y4ueOHOU MH(OpPMAIUK B JOCTYHMHBIX (hopMax ISl CTYIEHTOB C HAPYIICHHSMHU OTOPHO-JIBUTATEIHHOTO
arnmapara, MOOMJIbHOM CHUCTeMBbI 0OyUEHUS IS JTFO/IEH ¢ MHBAJIUTHOCTHIO.

14. ®onx OLIEHOYHBIX CPEICTB

14.1. OcHoBHbIe TPeGOBaHUA K (DOHIY OLIEHOYHBIX CPEACTB H MeTOAHYECKHE PEKOMEH AU
@OH/I OLEHOYHBIX CPEACTB W THIIOBBIE KOHTPOJIBHBIE 3aJaHUs, HCIIOJIb3YyEMBIE Ul OLICHKU
c(OPMHUPOBAHHOCTH U OCBOEHUS 3aKpEIUIEHHBIX 3a JUCHUIUIMHOW KOMIETEHUUN MpU MPOBEICHUU
TEKyILel, TPOMEXYTOUHON aTTeCTalluy N0 JUCIUIUIMHE IPUBECH B MPUJIOKEHUHU K pabouel mporpamme.

14.2 Tpe6oBaHusi K (pOHIY OIIEHOYHBIX CPEICTB JIJIs1 JIMI[ C OTPAHUYEHHBIMU BO3MOKHOCTSIMH
3/10POBbSI
JIJ'I?I CTYACHTOB C HWHBAJIMAHOCTBIO IPCAYCMOTPCHBLI OJOIIOJIHUTCIIBHBIC OLICHOYHBLIC CPEACTBA,
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IepeyeHb KOTOPBIX YKa3aH B TaOluLe.

Tadauna 14 — HOHOJ’IHI/ITCJ’[LHLIB cpeacrea OouCHUBAHUA VISl CTYACEHTOB ¢ MHBAJIUIHOCTBIO

Kareropuu cryneHToB

BI/I)IBI JOIIOJTHUTCJIIBHBIX OICHOYHBIX
CpencTB

(DOpMBI KOHTPOJIA U OUCHKN
pe3yabTaToB O0y4YeHUS

C HapylieHusaMu
cryxa

TecThl, TUCBMEHHBIE CAMOCTOSTEIIEHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pabOThHI

[IpeuMyIieCTBEHHO TUCEMEHHAS
IIpOBEPKA

C Hapy1eHusaMu
3peHHS

CobecenoBaHue 10 BOPOCaM K 3a4€Ty,
OTIPOC TIO TEPMUHAM

[TpenmymiecTBEHHO yCcTHAs POBEPKa
(MHAMBUTyaTIbHO)

C HapylieHusaMu
OTIOpHO-
JBUTATEILHOTO
anmapara

Pemenue qucTaHIIMOHHBIX TECTOB,
KOHTPOJbHBIE pa0OTHI, TUCEMEHHBIC
CaMOCTOSITEIbHBIC PAOOTHI, BOITPOCHI K
3a4eTy

HpCI/IMYHICCTBCHHO ANCTaHIITMOHHBIMHA
METOJaMH

C orpaHrYEeHHUSIMH TIO
00IIEeMETUITUHCKUM
MMOKa3aHUSIM

TecThl, TUCBMEHHBIE CAMOCTOSTEIEHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI

[IpenMy1ieCcTBEHHO ITPOBEPKA
METOdaMU, UCXOO U3 COCTOSAHUA
o0yyJaroerocsi Ha MOMEHT ITPOBEPKU

14.3 MeToanyecKue peKOMEeH/IAlHH 110 OLIEHOYHBIM CPeACTBaM IJIsl JIMI[ C OTPAHHYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

Hust crynentoB ¢ OB3 mnpemycmarpuBaercsi nocTymHas (opMa TpeIoCTaBICHUS 3alaHUuM
OIICHOYHBIX CPE/ICTB, @ IMEHHO:

— B MeYaTHOU opme;

- B [1€4aTHOM (popMe C YBETMUEHHBIM HIPUPTOM;

- B (hopMe NMEKTPOHHOTO JTOKyMEHTA,

- METO/IOM YTEHUS aCCUCTCHTOM 3aJJaHUs BCIIYX;

- MIPEIOCTaBICHNE 33/IaHUs C MCTIOIB30BaHUEM CypIOTIEPEBO/A.

CryneHTaM C WHBAIMIHOCTHIO YBEIMYMBACTCS BPEMs Ha IMOJTOTOBKY OTBETOB Ha KOHTPOJBHHBIE
BOTIPOCHI. J[7Is1 TakuX CTYJEHTOB NpPEAyCMaTPHBACTCS MOCTYIMHAs (opMa MPEeIOCTaBICHHUS OTBETOB Ha

3aaHud, a UMCHHO:

— MUCbMEHHO Ha Oymare;

- HabOp OTBETOB HA KOMITBIOTEPE;

- Ha0OP OTBETOB C MCIIOJIb30BAaHUEM YCIIYT aCCUCTECHTA,

- MPEACTaBICHUE OTBETOB YCTHO.

[Iponienypa oneHuBaHUS pe3yabTaTOB OOy4YEHHUs WHBAIHMIOB MO JUCIHUIUIMHE MPEIyCMaTpUBAET
MMpeaoCTaBJICHUC I/IH(i)OpMaHI/II/I B (1)0pMax, aJalITUPOBAHHBIX K OTPAHUYCHUAM UX 30POBbS U BOCIIPUATHA

uH(popManuu:

J1st M1 ¢ HApYIIEHUSIMU 3PeHUs:

- B (popMe AIIEKTPOHHOTO IOKyMEHTA;

- B [1€4aTHOM (popMe yBEIMYEHHBIM HIPUPTOM.

J1st M1 ¢ HApYIIeHUsIMH cJIyXa:

- B (popMe€ ANIEKTPOHHOTO TIOKyMEHTA;

— B MeyaTHoOu (opme.

J1st M1 ¢ HApYIIeHUsIMU ONOPHO-ABUTATEJILHOIO annapara:

- B (popMe€ AIIEKTPOHHOTO IOKyMEHTA;

— B revyaTHou (opme.

[Ipu HeoOXoauMOCTH 11 OOYyYarOLIUXCs C MHBAJUAHOCTBHIO MPOIElypa OLIEHUBAaHUS Pe3y/IbTaToOB
00y4eHHsI MOXKET IPOBOAUTHCS B HECKOJIBKO ATAIOB.
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IIpuioxenue 1
MUHUCTEPCTBO OBPA3OBAHUSA U HAYKU P®
®enepanbHOE roCyIapcTBEHHOE 0I01KeTHOE 00pa30BaTeIbHOE YUpesKAeHHe BhIcIIero 00pa3oBaHus

«TOMCKMI TOCYJAPCTBEHHbBIN YHUBEPCUTET CUCTEM
VYITPABJIEHUA U PAIIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
[IpopekTop no yuebHoit paborte
II. E. Tposin
«_» 20 r

®OHJI OHUEHOYHBIX CPEJICTB I10 VYEBHOM JUCHUITIIMHE
duzuka

VYpoBeHb 00pazoBaHus: BbiclIee 00pa30BaHue - CIeUATUTET

Hanpaenenne  nmoarotoBku  (cmenuanbHOocTh):  10.05.02  HHpopManmoHHass  0e30IAaCHOCTH
TeJIEKOMMYHHKAIIMOHHBIX CHCTEM

Hampasnennocts (mpoduiip): 3amura uHpopManuu B CHCTEMAaX CBSI3U M yIIPaBJIeHUs

®dopma 00yueHUs: OUHAA

QaxynpreT: b, @akyabTeT 6€30MaCHOCTH

Kadenpa: BUC, kadeapa 6e30nacHOCTH HH(POPMAIMOHHBIX CHCTEM

Kypc: 1,2

CemecTtp: 2, 3

VYyeOnsiii mnan Habopa 2014 rona

PazpaboTunku:
— poteHT kad. ¢uzuku MenoBHuk A. B.

Dk3ameH: 2, 3 cemecTp

Tomck 2017
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1. Beenenue

®onp oueHounslx cpeacts (POC) sBiusercs NpuiIoKEeHHEM K pabodeil nmporpamMme JUCHUILIMHbI
(IpakTUKK) U MpencTaBIsieT cOO00N COBOKYIMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuaioB (TUIIOBbIE
3a1a4u (3a7aHus1), KOHTPOJIbHBIE PAaOOTHI, TECTHI U JIP.) ¥ METOJIOB UX MCIIOJIb30BAHUS, IPEAHA3HAYCHHBIX
JUIS U3MEPEHUS YPOBHS IOCTHKEHHUS CTYJICHTOM YCTaHOBJICHHBIX PE3YJIbTaTOB 00yUYEHHUSI.

®OC mno aucuuiMHe (MPAaKTUKE) HUCHOJIb3YyeTCS IMpU TMPOBEIEHUU TEKYIIEro KOHTPOJISL
YCIIEBAEMOCTH U MIPOMEXKYTOUHOMN aTTeCTAllMU CTYICHTOB.

[lepeueHb 3aKpeIUICHHBIX 32 TUCLUIUIMHON (ITPaKTUKOM) KOMIIETEHUIUN IpUBeeH B Tabnuie 1.
Tabnuua 1 — [lepeyeHb 3aKperieHHbIX 33 AUCUUIIIMHON KOMIIETEHIUH

Kon PopMynMpOBKa KOMIIETEHIINN Oranbl OopMUPOBAHHS KOMIIETEHIIUN
OIIK-1 CIOCOOHOCTBIO aHATM3UPOBATH QU3UIECKUE JloykeH 3HaTh OCHOBHBIC TIOHSITHH,
SIBJIEHUS U TIpoIlecChl i (hopMaan3auuu 1 3aKOHOB U MOJIEJIe MEXaHUKH,
pelIeHUs 3a/1a4, BO3HUKAIOUIUX B X0/1€ TEPMOAMHAMMKHY, NEKTPUUYECTBA U
podeCcCUOHATBHOMN AEITEIEHOCTH MarbgeTusMa, KoJiecOaHui 1 BOJIH, ONTHKH,

aToMHOMU (hU3UKH, PU3UKK TBEPIOTO TENA ;
JIOJDKeH yMeTh peliaTh TUTIOBBIE 3a/1a9H 110
OCHOBHBIM pazfiesiaM (U3UKH, UCTIOIb3YS
METO/Ibl MAaTEMATUUYECKOTO aHAIN3a;
WCTIOJIB30BaTh (PU3MUECKUE 3aKOHBI TIPU
aHaJIM3€ U pelIeHUuU Ipooiem;

JomxeH BIageTh METOAAMH
AKCIEPUMEHTAJILHOTO UCCIIEJOBAHUS B
¢usuke (TUIaHUPOBAHKE, TTIOCTAHOBKA U
00paboTKa pe3yJbTaTOB KCIIEPUMEHTA) ;

OOmre xapaKTepUCTUKHU TOKa3aTeNieil U KpUTepUEeB OIICHUBAaHUS KOMIIETCHIIMH Ha BCEX ATarax
IIpUBE/IEHBI B Tabnuue 2.
Tabnuua 2 — O61re XapakTepuCTUKU NOoKa3aTeNel U KpUTEPUEB OLIEHUBAaHUS KOMIIETEHIIUI 110 3Taram

[Tokaszarenu u
3Harhb YMeTb Biagets
KPUTEPHH
OtnuyHo (Beicokuii | OGnanaer paxruueckumu | OOnagaer quanazoHoOM Konrponupyer padorty,
YPOBEHBD) U TEOPETUICCKUMU MPAKTUIECKUX YMEHHH,  |TIPOBOAMT OLICHKY,
3HaHUSIMU B IIpeJeax TpeOyeMbIX ISl Pa3BUTHS | COBEPIICHCTBYET ICHCTBHS
n3ydaeMoi o0acTu ¢ TBOPYECKUX PELICHUN, paboThI
MOHWMaHHEM TPaHHII abcTparupoBaHus
MIPUMEHUMOCTH npoOiem
Xopoto (6a30Beiii | 3HaeT (HakTel, IpUHIUIEI, | O0MagaeT Auarna3oHOM bepet oTBeTCTBEHHOCTH 32
YpOBEHbB) IIpoLEecchl, 001IHe MPaKTUYECKUX YMEHUN, | 3aBeplICHHE 3a/1a4u B
MOHATHUS B TIpENIeIax TpeOyeMbIX Ui PEILIEHUs |HCCIEIOBAHUH,
M3y4aemoit oomactu OTIPEICTICHHBIX TPOOJIEM B | TPUCIIOCAOIMBAET CBOE
001acTH UCCIIEIOBAHUS MIOBEJICHHE K
00CTOATENHCTBAM B
pelieHuu npoodiem
VnosnersopurensH | OOnagaer 6a30BbIMU Ob6nanaerT OCHOBHBIMU PaGoraer npu npsimom
0 (oporoBbIf OOLIMMU 3HAHUSMU YMEHUSIMH, TPeOyeMbIMU | HAOJIOIEHU N
YPOBEHbD) JUTSL BBITIOJTHEHHUSI TTPO CTBIX
3ajau

2 Peanu3zanus KoMneTeHIMH

2.1 Komnerenuus OIIK-1
OIIK-1: crtocoOHOCTBIO aHAIM3UPOBaTh (GU3NYECKUE SIBICHUS U MPOIECCHl A popMalu3aluu 1
pelIeHus 3a/1a4, BO3HUKAIOUIUX B X0/1€ MPpOo(eccoHaNbHOM 1eSTeIbHOCTH.
i popMHpoBaHUS KOMIETEHIIMHA HEOOXOJMMO OCYIIECTBUTD Psijl 3TANoB. DTarbl GOPMUPOBAHUS
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KOMITCTCHITUH, TPUMEHSEMbIC JUISI 3TOTO BHUIBI 3aHATHA W HCIOJB3yeMbIC CPEICTBA OICHUBAHHS
MpeACTaBICHBI B TabmuIe 3.
Tabnuma 3 — Oranel GopMHUPOBAHHS KOMITIETCHIIMU M HCIIOJIB3YeMbIC CPEICTBA OICHUBAHUS

AIIEKTPUYECTBA U
MargeTusMa, KoJicOanum u
BOJIH, OIITUKH, aTOMHOM
¢bu3uky, GU3UKU TBEPIOTO
Tela

Cocrasn 3HaThb YMeThb Bnaners
ConepmaHHe OCHOBHBIC HOHSITI/Iﬁ, pCIHaTB THUIIOBBIC 3a1a9U MeTOJaMHU
JTAIlOB 3aKOHOB M MOJIEeNIEH 10 OCHOBHBIM pa3fieliaM | AKCTICPUMEHTaIBLHOTO
MEXaHHUKHU, (bU3HKY, UCTIONB3YS UCCIIEIOBaHMS B PU3UKE
TCpMOILI/IHaMI/IKI/I, METOAbI MATEMATUYCCKOTO (HJ'IaHI/IpOBaHI/IC,

aHaJM3a; MCII0JIb30BaTh
(buznyeckue 3aKoHbI IPU
aHaJM3e M PEeIICHUH
npooaem

IIOCTAaHOBKA U 00paboTKa
pE3yJIBTaToB
AKCIIEPUMEHTA)

Bungl 3apsatuit

e llHTEepakTUBHBIE
MIPaKTUYECKHUE 3aHATHS;
e llHTEepakTUBHBIE
JabopaTOpHBIE 3aHATHS;
e llHTEepakTUBHBIE
JIEKLUU;

e [IpakTnueckue
3aHSATHUS;

e JlaGopatopHbie
paboThI;

o Jleknnu;

e CamocTosTenbHas
pabora;

e llHTEpakTUBHBIE
MIPaKTHYECKHUE 3aHATHS;
e llHTEpakTUBHBIE
ab0paTOpHBIE 3aHATHS;
e llHTEpakTUBHBIE
JIEKLUU;

e [IpakTnyeckue
3aHSATHUS;

e JlaGopaTtopHble
paboThI;

o Jleknuu;

e CamocTrosTenbHas
pabora;

e llHTEepakTUBHBIE
MIPaKTHYECKHUE 3aHATHS;
e llHTEepakTUBHBIE
JabopaTOpHBIE 3aHATHS;
e JlaGopatopHbie
paboThI;

e CamocTrosTenbHas
pabora;

Hcnoinb3yembie
cpeacTBa
OIICHUBAHUS

e KoHrposbHas pabora;
e Ortuer no
nabopatopHo# pabdoTe;

e KoHrposbHas pabora;
e Ortuer no
nabopatopHoO# pabdoTe;

e Ortuert no
nmabopatopHoO# paboTe;
e KoymokBuyMm;

e Komioksuywm; e Komnoksuywm; e DK3aMEH;
e Tecrt; e TecT;
e DK3aMeH; e DK3aMeH;
dopMyIMpOBKa TOKa3aTeled W KPUTEPHUEB OICHUBAHUSA JAHHOW KOMIIETCHIIMHM IPUBEICHA B
Tabnwurie 4.
Tabnuna 4 — [lokazarenu u KpUTEPUH OIICHUBAHUSI KOMIIETEHIIMH HA 3Tarax
Cocras 3HaTh YMeTh Bnanets
Otnnuno e oOmangaer e oOnajgaer [uana3oHoOM | ® KOHTPOJIHMPYET padoTy,
(BBICOKMH ypOBEHB) | (haKTHIECKHMU H MPAKTUYECKUX YMEHUMH, MPOBOJUT OLCHKY,
TEOPETUYCCKUMHU TpeOyeMBbIX JUIsl pa3BUTHSI | COBEPIICHCTBYET

S3HaHUSAMM B IPCACIax
n3ydaeMoi o0acTu ¢
IIOHUMAHHEM I'paHMI]

IMIPUMCHUMOCTH ;

TBOPYECKUX PELICHUN,
abcTparupoBaHUs
pooem ;

NercTBUS paboTHI ;

Xoportio (6a30BbIi
YpOBEHB)

e 3HaeT (aKThl,
MPUHIIMIIBI, IPOLIECCHI,
o01I1e TOHATHUS B
Ipenenax n3ydaeMou
o0nacTH ;

e oOnajgaeT 1uanazoHoOM
MIPAKTUYECKUX YMEHUH,
TpeOyeMBbIX JUTsl peIICHUS
ONpeAeTIeHHBIX Mpo0iIeM
B 00/1aCTH UCCIIEI0BAHUS

b

e Oeper
OTBETCTBEHHOCTH 32
3aBepIleHHUE 3a/1a4 B
HCCIICIOBAHHH,
MIPUCIIOCA0INBAET CBOE
IIOBEJACHHUEC K
00CTOATENHCTBAM B
pelIeHuy mpooem ;
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VIOBIETBOPUTEILH | o oOnmamaeT 6a30BBIMU e 00nagacT OCHOBHBIMH | ® pabOTaeT Mpu MPsIMOM
0 (TOpOTroBBII OOLIUMU 3HAHUSMU ; YMEHUSIMH, TPeOyeMbIMU | HAOIONEHUH ;
YpOBEHb) JUTSL BBITTOJTHEHHS

MPOCTHIX 331y ;

3 TunoBbie KOHTPOJIbHbIE 3aJaAHUA
Jlyig peanu3anuy BbILIETIEPEUUCIICHHBIX 3a7ad 00y4eHHUs! MCIOIb3YIOTCS TUIIOBbIE KOHTPOJIbHbBIE
3aJlaHusl WIK MHbIE MaTepHalibl, HEOOXOAUMBIE Ul OLICHKU 3HAHWM, YMEHHI, HaBBIKOB U (MJIM) OIBITA
NEeSITEeIbHOCTH, XapaKTePU3YIOIIMX JTanbl (OPMUPOBAHUS KOMIIETEHLUH B TIPOLIECCE OCBOEHUS
o0pa3oBaTeabHON IPOrPaMMBI, B CIIEIYIOIIEM COCTaBE.

3.1 TecroBble 3aganus

— 1. Kunemaruka mNOCTYNATEIbHOTO [BUXEHUS BpAIIATEIBHOIO JBMXKEHUSA, 2. JnHamuka
MOCTyNaTeabHOTo JBWXKEeHUs; 3. JlMHaMMKa BpaliareiabHOro ABWKeHUs; 4. MounekynspHas (usuka.
Knaccuueckue craructuku; 5. Tepmonunamuka; 6. 3akon Kynona. Hanpsikennocts; 7. Ilotennman; 8.
MeTtamibl U AMAIEKTPUKHA B JIEKTPOCTATHYECKOM moJje; 9. Marautocraruka; 10. [IBwkeHue 3apsaoB u
TOKOB, pa0oTa B MarHMUTHOM nosie; 11. SIBieHue 31eKTpOMarHUTHON MHIYKUMH. DHeprus moiss; 12.
["apmonmnyeckue xonedanus; 13. CBoOoaHBIE U BRIHYXKIEHHBIE KonieOanus; 14. Bomusl. Dddexr Homnepa;
15. UnTepdepennus ceera; 16. Judpakums; 17. [onspuzanus; 18. TertoBoe nznyuenue; 19. Buennumii
dbotorddexr; 20. Buemmnuit dororddexr. Ipdexr Kommrona; 21. dotonwl. [aBnenue crera; 22.
Criextpsl; 23. BonHoBbIE cBOMCTBA MUKPOYACTHULL; 24. DJI€MEHThI KBAHTOBOM MEXaHUKH.

3.2 Tembl KO1JIOKBHYMOB
— MexaHnuka
— MonekynspHas pu3uka u TepMOIMHAMUKA
— DIEeKTpUYECTBO
— Marnetusm
— Konebanus u BOTHBI
— BonnoBas onTuka
— KsanToBas ontuka
— KBanToBas ¢pu3uka u pu3rka aToMOB
— DOneMeHTbl (U3KKH TBEPIOTO Teja

3.3 Dk3amMeHallMOHHbIE BONPOCHI

— 1. Kunemaruka. HopmanbHO€ M TaHT€eHIHAIbHOE ycKopeHue. 2. Kunemarnka BpanaTesbHOrO
nBukeHus. CBA3b MEXAY YINIOBBIMHU U JIMHEHHBbIMU ycKopeHusiMu. 3. JluHamuka. 3akoHsl HeroroHa. 4.
JIBUKEHHE CHCTEMbl MarepualbHbIX TOo4eK. 5. OCHOBHOE ypaBHEHUE IUHAMHUKU IOCTYNATEbHOTO
JBIDKEHUS TIPOU3BOJIbBHOM cucTtembl Tell. 6. Cuibl B Mexanuke. 7. Kunernueckas sneprus. 8. Pabora u
MoIHocTh. 9. KoncepBatusHbie cuibl. 10. [loteHunansHas sHeprus. 11. Ces3p Mexay NOTEHIMAILHON
sHeprue u cwioil. 12. OCHOBHOE ypaBHEHHME JAWHAMHUKH BpaIIaTeIbHOTO JBIKEHUS OTHOCUTEIHHO
HEMOJBMKHOW Touku. 13. VYpaBHeHHE JMHAMHUKU BpaIlaTeIbHOIO JBUXKEHHUS OTHOCHUTEIIBHO
HenoABMXKHOU ocu. 14. MomenT unepruu. 15. Kunernueckas sHeprus Bpamarorierocs tena. 16. Pabora
BHEIIHUX CUJI IPU BpallleHuu TBEpHOro tena. 17. 3akoH coxpaHeHuss MexaHudeckoi sHepruu. 18. Ymap
aOCOJIIOTHO YIPYIUX U HEYNPYruX Tel C TOYKU 3pEHUs] 3aKOHOB coxpaHeHus. 19. 3akoH coxpaHeHUus
MOMeHTa mMmmylibca. 20. MexaHuka >KUIKOCTH. YpPaBHEHUE HEPA3pPbIBHOCTH CTpyW. 21. YpaBHeHHe
bepuymmm. 22. Bsskocts. 23. CxxuMaeMOCTh XUAKOCTEH W Ta3oB. 24. JlamuHapHOE W TypOylneHTHOE
TedeHue. 25. JIBWKeHHMe Ten B KHMIKOCTAX M ra3ax. 26. Hewmnepumanbapie cucteMbl orcuéra. Cuuibl
unepuuu. 27. Llentpobexnas cuna mHepruu. 28. Cuna Kopuwonuca. 29. [lpuHIUIT OTHOCHUTEIHLHOCTH
lamunes. 30. PenaruBucrckas mexanuka. [Ipeo6pazoBanus Jlopenna. 31. CnenctBus u3 nmpeodpa3oBaHmUit
Jlopeniia. OMHOBPEMEHHOCTh COOBITHI B pa3HBIX cucTeMax orcuéra. 32. CneacTtBusi U3 mpeoOpa3zoBaHU
Jlopennia. Jlnuna Ten B pasHeix cuctemax orcuéra. 33. CrnenctBus w3 mpeoOpazoBanmii Jlopenua.
JUinTenbHOCTh COOBITHIM B pa3HbIX cuctemax orcuéra. 34. PenstuBucrckas kuHematuka. ClojkeHue
ckopocterd. 35. PenmsaruBucrtckas auHamuka. 36. PensTuBUCTCKOE BBIpaXXEHHE i1 JHEpruu. 37.
B3aumocsa3p Maccel u sHeprum. 38. IloHstre 00 00mie Teopun OTHOCUTENBbHOCTH. 39. YpaBHEHHE
coCTOsiHMSL HJeanbHOro rasza (YpaBHenue MenneneeBa-Knaneiipona). 40. Jasnenue. OcHOBHOE
ypaBHEHHE MOJIEKYIsIipHO-KMHEeTH4YecKoi Teopuu. 41. Temneparypa. 42. Buyrpennss sHeprus. Temnora u
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pabora. Ilepoe Hauano TtepmoauHamuku. 43. Ckopoctu Tra3oBblx Moisiekyd. OmnbiT Iltepna. 44.
Pacnipenenenne monekyn rasa no ckopoctaMm. @yHkius pacnpeaeneHuss MakcBemia. 45. HaubGonee
BEpOSITHAs, CpenHsAs KBaJgpaTU4HAasT W CpeAHss apudmernyeckas CKOPOCTH MOJeKyn Traza. 46.
Pacnipenenenne MakcBemuia mo 3HaueHHMsIM KUHETHYeCKoW »Heprum. 47. dopmyna MakcBemna st
OTHOCHUTENIbHBIX ckopocTeil. 48. bapomerpuueckas Qopmyma. 49. Pacnpenenenue bombsimana. 50.
Teroémrocth raza. ®opmyna Maiiepa. 51. M3oxopudeckuit mpouecce. 52. M3zobapuueckuii mporecc. 53.
N3orepmuuecknii mpomecc. 54. Ammabarumdeckuii mporecc. 55. Ilomurpomnumdeckue mporecchl. 56.
O6parumsiii nukn Kapno. 57. Heobparumsbiit nuki Kapuo. 58. Ourponus. 59. 3menenue sHTponuu npu
oOparuMbIX M HeoOpaTtumbix mpoueccax. 60. Bropoe Hauano tepmoguHamuku. 61. CoGogHas u
cBsi3aHHasg HHeprus. dusznueckuil cMmpici SHTponuH. 62. CTAaTUCTUYECKUH CMBICT SHTpoOnuu. 63.
DNEKTPUIECKUM 3apsijl. 3aKOH COXpaHEHHUS JIEKTPUIECKOTO 3apsiaa. 64. BzanmonencTBre 3JeKTPUISCKUX
3apsaoB B Bakyyme. 3akoH Kymona. 65. Dnekrpudeckoe moje. Hanpsok€HHOCTD AIIEKTPUYECKOTO TOJIS.
Cunossle muHuM. 66. [IpuHuun cynepno3unuu 3nekrpuyeckux nosei. 67. Ilone numons. 68. Teopema
Octporpazackoro-I'aycca 11si BekTopa HanpskKEHHOCTU eKkTpudeckoro mnoissd. 69. Ilone GeckoHeuHoM
OJTHOPOAHO 3apsukeHHOM mmiockoctu. 70. Tlome AByX paBHOMEPHO 3apsHKCHHBIX IUTOCKOCTeH. 71.
[Tonnemotopusie cwmibl. 72. Ilome OeckoHeuHoro 3apsbkeHHOro InumMHApa. 73. Ilome cdepuueckoit
npoBojsied moBepxHoctu. 74. Tlone oObEmHO-3apspkeHHOTO mapa. 75. JduddepennuansHas (opma
teopemsl ['aycca. 76. [lorennuan. Pabota cui 37€eKTpoCTaTHIECKOTO O, 77. DHEprusi B3auMOICUCTBUS
cucTeMbl 3apsiioB. 78. CBsi3b MEXy HaNPsXKEHHOCTHIO JIEKTPOCTATUUECKOTO MOJIS M MOTEHLIHAIOM. 79.
Pa3HoCTh MOTEHIMATIOB MEX/ly TOUKaMHU IOJIsI, 00pa30BaHHOTO OECKOHEUHOW 3apsyKEHHOM IJI0CKOCTHIO.
80. Pa3HOCTH MOTEHIIMAIOB MEXKy TOUKAMHU I0JIs, 00pa30BaHHOTO ABYMsI OECKOHEUHBIMU 3aPsKEHHBIMU
wiockocTsaMu. 81. Pa3sHOCTh NOTEHIMATIOB MEXIy TOYKAMHU II0Js, OOpa30BaHHOIO OECKOHEYHBIM
3apsSKEHHBIM JUIMHHBIM LUIUHAPOM. 82. Pa3HOCTh MOTEHIIMAIOB MEX/1y TOUYKaMHU I10Jis, 00pa30BaHHOIO
3apsoKEHHON mycToTenoit cdepoit. 83. PazHoCTh MOTEHIIMATIOB MEXKIY TOYKAMU TMOJS BHYTPH 0O0BEMHO-
3apsokeHHOro mapa. 84. Llupkynduus BeKkTopa HanpsHKEHHOCTH HJIEKTpOCTaTHYecKkoro mois. 8S5.
[Monspuzanus gudnektpukoB. 86. Cernerosnexktpuku. 87. BekTop 3MeKTpUYECKOTO CMEIICHHS
(onexrpuueckas uHaykus). 88. [loTok BekTOpa amekTpuueckoro cmemenus. 89. Mzmenenue Bektopos E
u D Ha rpanune paszgena aByx AuANIEKTpUkoB. 90. PacmpeneneHue 3IIEKTPUYECKUX 3apsIOB Ha
npoBoaHuke. 91. Hanpsx€HHOCTH 1mosist BOIM3U MOBEPXHOCTH 3apsKEHHOTO NMpoBOoAHMKA. 92. CBOWCTBO
3aMKHYTOM mpoBojsmied o6onouku. 93. DOnexrpoémroctb. 94. Konpencartopsl. CoenunHenue
KOHACHCATOPOB. 95. DHeprus 3apspKEeHHOTO MPOBOIHUKA. 96. DHeprus 3apsskeHHOTO KoHAeHcaTtopa. 97.
OHeprus avekTpudeckoro noss. 98. IlocTosiHHBIN NeKTpuYecKuil TOK. DiaekTpuueckuil Tok. [ImoTHoCTh
ToKa. 99. YpaBHenue nenpepoiBHOCTH. 100. Dnekrpoasmxymas cuia. 101. O606ménnbit 3akon Oma s
HeoaHopoHOTO ydacTka 1enu. 102. PaserBnénnsie nenu. [IpaBuna Kupxroda. 103. MomHOCTs TOKA.
3akoH Jxoyns-Jlenna. 104. Craruyeckoe MarHUTHOE I0JIe€ B BakyyMe. Bekrop MarHuTHOM MHAYKLHU.
105. 3akon buo-CaBapa-Jlarutaca. 106. MaruutHoe mnone npsimoro Ttoka. 107. MarnutHOoe moie
KkpyroBoro toka. 108. Maruutnoe nose asuxymierocs 3apsiaa. 109. 3akon Ammnepa. Cuna, qeiicTByromas
Ha IIPOBOJIHUK ¢ TOKOM B MarHUTHOM noze. 110. Kontyp ¢ Tokom B marautHom nose. 111. Cuita Jlopenua.
112. JIBmkeHune 3apsHKEHHOM YacTUIBI B OAHOPOJHOM MarHuTHOM mosie. 113. Dddexr Xomma. 114.
Hupkynauus BekTopa MarHUTHOM MHAYKIuU. 115. MarautHoe nosie conenouaa. 116. MaruutHoe nose
topouaa. 117. PaGora nmo mepeMenieHHio MPOBOJHMKA M KOHTypa C TOKOM B MarHuTHoM rmoie. 118.
MaruuTHO€E nose B Beuiectse. HamarHnuyeHHOCTh M HANPSHKEHHOCTh MarHUTHOTO noJist. 119. MarnutHeie
MOMEHTBHI 3JeKTpoHOB # atomoB. 120. Jlmamarnerwsm. 121. Ilapamarnermsm. 122. CBOICTBO
(dbeppomarHuTHBIX MarepuanioB. 123. Maruutomexanndeckuit »¢dext. 124. Ilpupoma crnoHTaHHON
HaMarHuueHHocTH (eppomarneruko. 125. IIpenomnenue BektopoB E u H Ha rpanuine pasnmena asyx
OJTHOPOJHBIX MAarHeTUKOB. 126. SIBieHHE >IEKTPOMArHUTHOW WMHAYKIHMH. 127. DIEKTpOoABMKYIIAs CUiIa
(3.1.c.) uaayknuu. 128. Tlpupona siBjaeHUS >MEKTPOMArHUTHOW WMHAYKIHMH. 129. Buxpesbie Toku (TOKH
®yko). 130. SAenenue camounaykuuu. 131. B3aumuas unaykuus. 132. DHeprus marHutHoro nois. 133.
BuxpeBoe snexrpuueckoe mone. 134. Tox cmemenus. 135. YpaBHenuss Makcpemna. 136. TeruioBoe
n3nyuyenue. 3akoH Kupxroga. 137. 3akon Credana-bonbimana. 3akon cMenienust Buna. 138. ®opmyna
[Inanka. 139. Buemnuii gotosdpdexr. 140. dotonsr OnbiT bore (Metox coBmanenwuit). 141. Dddexr
Komnrona. 142. TopMo3HOe pEHTreHOBCKoe u3inydeHue. 143. XapakrepucTHueckoe pPEeHTTEHOBCKOE
mainydenue. 144. Jlapnenue cera. 145. 3akoHoMepHOCTH B aTOMHBIX criekTpax @opmyna bansmepa. 146.
OnemenTtapHas teopusi bopa. 147. Onwir @panka u Tepma. 148. T'mmoresa ne bpoins. BomHoBbIE

CornacosaHa Ha noprtane Ne 14112 24



cBoiictBa BemectBa. 149. Ilpunnun HeompenenénHoctu. 150. BoanoBoe ypaBHenue Ilpenunrepa.
Ouznyeckuit cMpicn W-pynknun. 151. KBaHTOBaHME dHEPryun IEKTpOHA B OJIHOMEPHON MOTEHIIHMATIbHOM
ame. 152. KBanToBbIl rapmoHndeckuil ocuminisatop. 153. [IpoxoxkaeHue yacTuibl Yepe3 NOTEHIUAIbHBIN
Oapbep. 154. ImaBHOe U opOuTasbHOE KBaHTOBBIE uucia. 155. I[lpocTpaHCTBEHHOE KBaHTOBAaHHE
(MarauTHOE KBaHTOBOE 4mucCio). 156. Crnun snexkrpona. Onwit lTepna u ['epnaxa. 157. Pacnipenenenue
IEKTPOHOB II0 JHEPreTHYeCKUM YypoBHAM aromoB. 158, Ilpuanmn Ilaymu. 159. BemyxaeHHOe
n3iydeHue. Jlasepsl.

3.4 TeMbl KOHTPOJBHBIX paboT
— Konebanus.
— MarunuTocraruka, ABM>KEHUE 3apsiI0B U TOKOB B MAarHUTHOM TIOJI€.
— Dnekrpocraruka, [lotentman u padora.
— Kunemaruka u tuHamMuKa.
— Bounsl.
— UWnrepdepenuust, tuppaxus.
— Temnnooe uznyuyenue, BHemHUN GpoTosddexr; Komnron-addekr.
— KopnyckynsipHble 1 BOJHOBBIE CBOMCTBA MUKPOYACTHII.
— KsanToBas ¢usuka.

3.5 Tembl 1a00paTOPHBIX padoT
— H3yuenue unrepdepeHnn Ja3epHoro U3ay4eHus
— H3yueHue 3aTyxarouux 3MEKTPOMarHUTHBIX KoieOaHu
— MarsuTHoOe€ 1oJjie Ha OCH KpyroBOro Toka
— H3yueHue 31eKTpOCTaTUYECKOTO MO
— Pacnpenenenne Makcseria
— H3ydyenue kuHematuku BpamiareabHoro ABrxkeHus (Mastauk ObGepbeka)
— H3yuyeHue 3aBUCUMOCTH SHEPTETUYECKON CBETUMOCTH CEPOro Tella OT TEMIIEPaTyphl
— MH3ydenue criekTpa aToma BOJAOpOIA

4 MeToanyecKue MaTepuaJibl
st obecniedenusi mporiecca OOydeHUsT M perieHus 3a1ad 0Oy4eHHUsT UCIOJIB3YIOTCS CIENYIONIne
MaTepHabl:
— METOJMYECKUE MAaTepHalIbl, ONIPEACISAIONME IPOLEAYPbl OLEHWBAHWS 3HAHWM, YMEHUH,
HaBBIKOB M (WMJIM) ONBITA JESATENIbHOCTH, XapaKTEpU3YIOIIMX ATanbl (OP-MUPOBAHUS KOMIIETEHIUH,
comacHo 1. 12 paboyeil mporpamMmsl.

4.1. OcHoBHasi JuTEparypa
1. CasenneB U.B. Kypc oOmieit ¢pusuku: yuednoe nmocodbue mist Bry308: B 3 T. T. 1: Mexanuka.
MonexynsapHas pusuka. — 7-e usz., crepeorun. — CII6.: Jlanp, 2007.— 432 c. (Hanuuue B 6uONIHOTEKE
TYCYP - 155 3K3.)
2. CasenmreB U.B. Kypc oOmeit ¢usuku: yueOHoe mocobme s BTy3oB: B 3 T T. 2:
DnexkTpudecTBO U MarHeTusM. Bomnbl. Onrtuka. — 7-e¢ usm., crepeotun. — CII6.: Jlans, 2007.— 496 c.
(nanuuue B Oubmuoreke TYCVYP - 148 5k3.)

4.2. lonoJHUTEIbHASI JIUTEPaTypa

1. CasenneB U.B. COopHUK BOTTPOCOB | 3a1a4 1o obmieit pusuke. [DnekTpoHHBINA pecypc]. — 5-¢
m3n., crepeorun. —  CII6.: Jlams, 2016. — 292 c¢. [OnekrpoHHbli  pecypc]. -
http://e.lanbook.com/books/element.php?pll cid=25&pll id=71766

2. Hponos N.E. 3amaun no oOmieit ¢pusuke: YuebHoe mocodue A By30B. — 7-€ U3/1., CTEPEOTHIL.
— M.: BUHOM. Jlaboparopus 3nanuii, 2007. — 431 c. (nanuuue B 6ubnuorexke TYCVYP - 496 k3.)

3. Uepros A.T., Bopo6séB A.A. 3agaunuk no ¢usuke: YueOHoe mocodue yis By30B. — 8- u3.,
nepepad. u gon.— M.: @usmariurt, 2007. — 640 c. (Hanuuue B Oubnuoreke TYCVYP - 99 sk3.)

4.3. O6s13aTe/ibHbIE Y4eOHO-MeTOAMYECKHE MOCOOUsI
1. OnekrpomarHetusMm 4.1 Marnutocraruka: YueOHoe nocodue / Uyxkkos 1O. II. - 2012. 22 c.
[DnexrponHsIit pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1101, cBoGoaHBI.
2. MonekynsipHasi ¢usuka: COOPHHUK TECTOBBIX BOMPOCOB IS CaMOCTOSTEIBHONW pabOTHl U
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npaktuyeckux 3ansaTuil / JIsuun A. B., Tposa JI. A., MarazunnaukoB A. JI. - 2009. 30 c. [DnekrpoHHBII
pecypce] - Pexxum goctyna: http://edu.tusur.ru/publications/1234, cBOOGOHBIIA.

3. Tepmonunamuka. Yactel: COOpHUK TECTOBBIX BOIIPOCOB JUIsI CaMOCTOSITENIBHOM PabOThI U
npaktuueckux 3aHatuil / Opnosckas JI. B., Jlsumn A. B., MarasunnuxoB A. JI. - 2009. 43 c.
[DnexrponnsIit pecypc] - Pesxxum moctyna: http://edu.tusur.ru/publications/1235, cBoOOHBIIA.

4. Tepmonunamuka. Yactp2: COOpPHHUK TECTOBBIX BOIIPOCOB JUISI CAMOCTOSITENIBHOM PabOThI U
npaktuyeckux 3ausatuii / ['aneeBa A. U., Jlssunna A. B., MarazunaukoB A. JI. - 2010. 22 ¢. [DneKTpoHHBIHA
pecypce] - Pexxum goctyna: http://edu.tusur.ru/publications/1236, cBOOOHBIIA.

5. Kunemarnka paBHOYCKOPEHHOTO BpaIICHUS: MeTOAMYEeCKHe YKa3zaHHs K JIabopaTopHOM
pabote / bypnosunmua B. A., Tposa JI. A. - 2012. 13 c. [DnekrponHsiii pecypc| - Pexum mocryma:
https://edu.tusur.ru/publications/923, cBo6o HBIH.

6. N3yyeHue MarHuUTHOrO MOJSi KPYroBoro Toka: Meronunyeckue ykasaHus K J1a00OpaTopHOM
pabdore / MHWBanoBa E. B. - 2007. 12 c. [OnexkrpoHHsli pecypc] - Pexum poctyna:
http://edu.tusur.ru/publications/863, cBoOGOTHBII.

7. Wzydenme pacmpenencHuss MakcBemna: Metogudeckue ykazaHusi K J1abopatopHou padote /
bypmoBumma B. A, - 2007. 8 c¢. [OnekrponHbii pecypc] - Pexum  goctyna:
https://edu.tusur.ru/publications/920, cBo6o HBIH.

8. W3yuenue wuHTEpdEepeHUMH Ja3€pHOTO HU3JIydyeHUs: YueOHO-MeToAauueckoe mocodue /
Opnosckas  JI.  B. - 2010. 9 ¢ [Onexkrponuelii pecypc] - Pexum  pocryna:
http://edu.tusur.ru/publications/911, cBO6OAHBIIA.

9. HW3zydenme anekTpocTaTHdecKoro mnoysi: Meronuueckue ykazaHusi K jgaboparopHoil padote /
Wpanoa E. B., Tameea A. WM. - 2011. 11 c. [OnexkrpoHHblii pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/926, cBo60 HBIH.

10. M3ydyenne 3aryxalImux 3ICKTPOMArHUTHBIX KoyieOaHWW: MeTtoaudeckue yKa3aHUsA K
nabopartopHoit padore / bypaosuniun B. A., Tposa JI. A. - 2007. 14 c. [DnexTponnsiii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/862, cBOOOTHBIH.

11. V3ydyeHne 3aBUCHMOCTH SHEPre€TUYECKOW CBETHUMOCTHM HArpeToro Tejla OT TEMIIEPATYpbI:
Meroanueckue ykazaHus K jabopatopHoit pabore / @enopos M. B., Tposu JI. A., Kupumios A. M. -
2009. 14 c. [DnexkrpoHHbIi pecype]| - Pexxum goctyna: https://edu.tusur.ru/publications/853, cBoOo1HBI.

12. HccnemoBanue criekTpa aroma BojopoAa: MeToaudeckre ykazaHus K J1abopaTtopHoi padoTte /
3axapos H. A., KupumioB A. M. - 2011. 18 c. [Onekrponssiii pecypc| - Pexum pnocryma:
https://edu.tusur.ru/publications/917, cBoOoaHBIH.

4.4. ba3bl JaHHBIX, HHPOPMAIHOHHO CTIPABOYHBIE H MOMCKOBBIE CHCTEMbI
1. Marepuansi pecypca https://edu.tusur.ru/
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