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1. IEJHA U 3AJAYU OCBOEHUA JUCTIUITJIMHBI

Lesn ocBOeHUS] AMCUUILUIMHBI: CO3/IaHUE OCHOBBI TEOPETUYECKOH IMOATOTOBKH OyIyIIero
crienManucTa U Toi (yHAAMEHTAJbHOW KOMIIOHEHTHI BBICHIETO TEXHHYECKOTr0 0Opa3oBaHHUs, KOTOpas
Oyaer cmocoOCTBOBaTh B JalbHEHIIEM OCBOSHHIO CaMbIX  pPa3HOOOpPA3HBIX  WHIKEHEPHBIX
CHEeLHUATbHOCTEN — B PA3JIMYHBIX 00JIACTSIX TEXHUKH:

1. wucnones3ys Bce BHIBl 3aHATHH (JEKIMM, CEMHHApPbI, JAaOOPAaTOPHBIH MPAKTUKYM)
o0ecrneynTh CTpOro MoCieI0BaTENbHOE, LEJIbHOE M3JI0KEeHUEe (DU3MKH, KaK HayKH, MO0Ka3aTh ITyOOKYyIO
B3aMMOCBS3b Pa3IMUYHBIX €€ Pa3JeIIOB;

2.  cOoOOWMUTh CTYJEHTaM OCHOBHbIE€ NPUHIMIBI M 3aKOHBl (U3MKH, a TakXke uX
MaTEMaTUYECKOE BbIPAKEHUE;

3.  TNO3HAaKOMHUTb CTYJIEHTOB C OCHOBHBIMH (U3MUYECKUMH SBICHUSAMH, METOJAaMHU HUX
HaOJIIOICHUS U SKCIIEPUMEHTAILHOTO MCCIIEIOBAHNUS, C OCHOBHBIMU METOJAMH M3MEpEHHs (PU3NIECKUX
BEJIMYMH, NPOCTEHIIMMU MeToJaMH OOpaOOTKM pe3yjibTaTOB HSKCHEPUMEHTa M  OCHOBHBIMHU
¢u3nveckumMu mpudopamu;

4.  naTh CTYACHTY SICHOE NpE/ICTaBIEHUE O IPaHULaX IPUMEHUMOCTH (PU3MUECKUX MOJENeH U
TUIIOTE3;

5.  NOATOTOBUTH CTYJEHTOB K M3Y4YEHHIO psjia OOLICHAYYHBIX AWUCLUIUINH, HWHXKEHEPHBIX
CHeuManbHOCTe W JUCHUIUIMH  (TEOpeTHYecKass MeEXaHUKa, CONpPOTHBIEHHE  MaTepUaoB,
AJIEKTPOTEXHUKA U T.11.);

6. mokasaTh CTyAEHTaM, YTO ()U3MKa COCTaBJsET B HACTOSAIIEE BpEeMs YHHUBEPCAIbHYIO 0a3y
TEXHUKU U 4YTO (PU3UYECKUE TPOLIECCH U SIBIECHUSA, KOTOPHIE CErOfHS Ka)KyTCsl HENPUMEHHUMBIMH B
JAHHOM 00JIaCTM TEXHUKH, 3aBTpa MOTYT OKa3aThCsl B IIEHTPE HOBAaTOPCKHUX JOCTHXKEHHH JH000ro
UH)KEHepa.

3agauu oCcBOEHHA AUCHMILIUHBI:
J @dopMHUpoOBaHUE CUCTEMBl 3HAaHUH O (QyHAAMEHTaNbHBIX (U3MUECKUX 3aKOHAX U
IPUHIINIIAX, JIEKALUIUX B OCHOBE COBPEMEHHOM (PU3NUEeCKON KapTUHBI MUPA, 1 HABBIKOB IPUMEHEHUS

9TOM CHUCTEMBI K PEIICHHWI0 TEXHHUYECKHX 3aJad, CBS3aHHBIX C Oyaymed mnpodeccnoHambHOM
JeSITeITbHOCTHIO;

. o0ecrieueHrne MEXKIPEIMETHBIX CBsi3el ¢ OOIIETeXHHYECKMMHU ¢ CHEIHaTbHBIMU
TUCITUTIIMHAME, TTOCPEACTBOM BKITIOYEHHS] KOHKPETHBIX CIIEIUANBHBIX BOMPOCOB U 33/1a4 B IPOrpaMMy
o0yueHus: Qusnke, peanu3anus NTPo(PEecCHOHATLHON HAMPaBICHHOCTH Yepe3 Y4ueOHbIe MPHUKIIaJIHBIC
dbuznyeckue 3amaun, 0€3 Yero HeBO3MOXKHO YCIEIIHOE OBIJaJieHHe MPOGECCHOHATBHBIMU 3HAHUSIMU U
YMEHUSIMU;

. (hOopMHPOBaHHUE OIPEICICHHBIX HABBIKOB JKCICPUMEHTAIIBHONH pabOTHI: BBIABUIKCHHUS
TUIOTE3bl, TOCTPOCHUS YIPOIIEHHBIX MOJIETeH CIOXKHBIX MPOIECCOB, 00pabOTKM U aHalu3a OMBITHBIX
JTAaHHBIX, CITOCOOOB OICHKH YHCIICHHBIX 3HAYCHUH (PU3MUYSCKUX BEIMIMH U UX MTOTPEITHOCTEH.

2. MECTO JMCHUMIIJIMHBI B CTPYKTYPE OIIOI

JucuuminuHa sBIsieTcs 00s3aTeNbHOM M OTHOCHTCS K 0a30Boii uactu broka b1 «/lucruminnbt
(MoynH)» OCHOBHOM TMpodeccuoHaIbHONU oOpa3oBaTenbHOi mporpammbl (OIIOIT), ycranaBmuBaemoi
By30M. JlaHHas JOUCLUIUIMHA SBJSIETCS OJHOM M3 OCHOBOIIOJIAralOIIMX JUCLUUIUIMH B CUCTEME
noArotoBku OakanaBpa nmo HampasiieHuto 20.03.01 «TexnochepHas 6e3onmacHocTh». OHa OXBaThIBaeT
MIUPOKUHA KpPYr MpoOJeM U JIEKUT B OCHOBE MOYTH BCEX AUCHUIUIMH HMHXEHEPHOTO HarpaBJICHUS
MOJIFOTOBKU CHEINAIUCTOB.

JucuuruinHa yurtaerea B 1, 2, 3, 4 cemectpax (Ha 1 u 2 xypce) u 6a3upyercst Ha OTAEIbHBIX
KOMIIOHEHTaxX KOMIIETEHIUH, CPOPMUPOBAHHBIX Y OOydYalOIIMXCS B XOJ€ M3Y4YeHUs Kypca (QU3UMKU U
MaTE€MaTUKHU B CPEIHEH IIKOJIE.

JU11 OCBOEHUS AMCLHILIMHBI CTYJEHT JOJDKCH HUMETh CIEAYIOINE «BXOIHBIC» 3HAHUSA, YMEHUS,
HAaBBbIKU Y KOMIIETEHINU:

e 3HaHue 0a30BbIX NOHATHUI U ONIpeeNIeHUI 00Iel GU3NKH, T0JTyUYEHHBIX B X0J1€ U3YUEHHSI
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LIKOJIBHOTO Kypca (DU3HUKH;
®  yYMEHHUE YUTaTh y4eOHO-HAYUHYIO JUTEPATYPY;
®  CIOCOOHOCTB MCIONB30BATh MATEMaTHUECKUI anmapar AJis peeHus GPU3NIEeCKUX 3a1ad;
®  YMEHHUE IIPUMEHSATH I10Jy4aeMble HABBIKU JJIS PEIIEHUS IPAKTUYECKUX 3a/1a4 B paMKax
71a00paTOPHOTO NMPAKTUKYMa;
*  yYMCHHE aHAIM3HUPOBATH PE3YJIbTAThI SKCIIEPUMEHTA U TPOBOIUTH HEOOXOIUMBIE
MaTEMaTUYECKHUE BBIYACIICHUS.
Pe3ynbraTsl OCBOSHHSI AUCIUILIMHBI OYAyT HEOOXOIUMBI Ul JallbHEHIIEro mpoiecca o0yueHus
B paMKax I[103TamHOro (OPMHUPOBAHUS KOMIIETCHUMH IpU HM3YYEHUH CIEAYIOUIMX CIEeHUAIbHBIX
JUCLIUTIIVH:
¢  Hoxkconorus
Mexanuka
DNEKTPOTEXHUKA U MIEKTPOHUKA
Menuko-ouonornyeckue oCHOBbI BXK/]
HanexHOCTh TEXHMUECKHUX CUCTEM M TEXHOT'€HHBIN PUCK
VYnpasienue TexHocpepHoi 0€3011aCHOCThIO
Hanmzop u xoHTpOIb B chepe Oe3onacHoCTH
(U3NKO-XUMHYECKHE OCHOBBI PAa3BUTHS U TYILICHUS ITOKaPOB
®u3noaorus 4eaoBeka
[IporuBonosxapHoe BogocHaOXKeHNE
[ToxapHast 6€301aCHOCTH 3JEKTPOYCTAHOBOK
IIpodeccronanbHblil 31eKTUB. PannalionHas U XuMHYecKast 3aliuTa
[Ipodeccronanbhblit 31eKTUB. OCHOBBI TEOPUHU TPAHCIIOPTHBIX CPEICTB
ITpodeccronanbblil 31ekTHB. CpecTBa U CIIOCOOBI paIuallMOHHON U XUMUYECKOH 3alUThI
31aHus, COOPYIKEHUS U UX YCTOMUMBOCTD IIPH I10Kape
[IporHo3upoBanue onacHbIX (pakTOPOB MoKapa
[Toxapnas TakTHKa
[ToxxapHast 6€301aCHOCTh TEXHOJOTUYECKUX MTPOLIECCOB
PaccnenoBanue noxapos
I'maporazonnHammka
Teopus ropeHus u B3pbIBa
Teopus ynpasnenus u s3koHoMuueckoe odbecnieuenue 'O u PYC
Ilegaroruka u 3THKa ynpaBiIeHUs! KOJUIEKTUBOM
IIpaBoBbBIE OCHOBBI I'PAK1aHCKOM 3aILUTBI
DKOHOMUKA M0XKapHOI 6e30acHOCTH
Opranuzanus ciry>0bl U HOJATOTOBKH
TemorexHuka
[ToxxapoB3psIBO3amuTa
MeHemKMEHT pUCKa
['ocynapcTBeHHBIN TOKApHBIN HAI30D
TaxTuka nelicTBuil cnacareabHbIX POPMUPOBAHUI
[ToxapHast TexHUKA
Hcropus noxkapHOU OXpaHsl
ITo>xapHast 6€301MacHOCTh B CTPOUTENBCTBE
OraecToiKoCTb CTPOTENIBHBIX KOHCTPYKLINI
HauanbHas npodeccuonanbHast HOArOTOBKA MOXKAPHOTO U CHacaTes
ABTOMaTHueckue Npubopsl 11 o0ecredeHns MokapHoi 6€301MacHOCTH 00BEKTOB
DNeKTUBHbIE JUCIUILINHBI 10 GU3NYECKOMN KYJIbTYpE U CIIOPTY
[IpennuniomMHas mpakTHKa
MPAKTHKA 10 MOJIYYEHUIO NPO(EeCCHOHAIBHBIX YMEHHUH U OTIbITa PO(EeCCHOHATBHOM
JEATENbHOCTH
Hayuno-uccnenosarenbckas padora
MOJIrOTOBKA K MPOLEAYPE 3aIUTHI U 3aIIUTa BBIITYCKHON KBATH(PUKALMOHHONW PabOTHI
IloaroroBka u ciaya rocyJjapCTBEHHOTO 3K3aMeHa
O1eHKa pUCKOB aBaPUMHBIX CUTYalli HAa IPOMBIIIIJICHHBIX OOBEKTaX



MHUHHCTEpPCTBO HAYKHU U BBICIIEro 0OpazoBanus PO

OI'BOY BO YabsHOBCKHI TOCYAapCTBEHHBII YHUBEPCHTET Popma

®-Pabouast nporpamMma 1o IUCIHUILINHE

e  Paspaborka meponpusitaii 1o npeaoTBpameHno YC Ha MPOMBITIIIEHHBIX 00bEKTaX
a TakkKe JUIsl MPOXOXKIACHUSI MPAKTHUKU IO TMOJIYYeHHIO MPO(EecCHOHAIbHBIX YMEHUU M OIbITa
po(heCcCHOHATLHOM e TEIIbHOCTH U MTPOSKTHOM JIeATEIHHOCTH.

3. INEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 11O JUCLHHUIIJIMHE
MOAYJIIO), COOTHECEHHbBIX C INTAHUPYEMBIMMU PE3YJIIBbTATAMHU OCBOEHUSA
onoIn
[Ipouecc n3ydyeHust TUCHMUILIMHBI HAIIPaBJIEH Ha POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIIHIA:

e (Cnoco0OeH yunuThIBaTh COBPEMEHHBIE TEHCHIINH Pa3BUTHS TEXHUKH U TEXHOJIOTHI B 00J1aCTH
TexHoc(hepHOI 6€301MacHOCTH, U3MEPUTEIBHON U BEIYMCIUTEILHOM TEXHUKH, HHPOPMALIMOHHBIX
TEXHOJIOTUH NP pPEelICHUH TUTIOBBIX 3a7a4 B 001acTu MpodeccuoHaNbHOM NesSTeIbHOCTH,
CBSI3aHHOU C 3aIIIUTOM OKpY’KaroIIeH cpeibl u obecrnieueHreM Oe3onacuoctu uesoseka (OIK-1);

Kox m HauMeHoOBaHue IlepeyeHb MIaHMPYEMBIX pPe3yJabTATOB
peau3yemMoii KOMIeTeH U 00y4eHMsl 0 QU CHUILINHE (MOIYJII0),
COOTHECEHHBIX ¢ MHIAMKATOPAMU

JOCTH:KEHHUS KOMIIETEHIIUH

OIIK-1 3HaTb: COBpPEMEHHBIE TEHACHIUM Pa3BUTHUS

Crnoco0eH y4uThIBaTh TEXHUKHU U TEXHOJIOTHH B 00JIaCTH 00€eCIIeUeHHs
COBPEMEHHBIE TEHIECHIHH TeXHOCEpHOU 0€30MacHOCTH, U3MEPUTEIHLHOM
pa3BUTHS TEXHUKHU U TEXHOJIOTHM | U BBIYHCIIMTEILHON TCXHUKH,
B 06J1aCTH TeXHOCHEpHOI WHOOPMAIMOHHBIX ~ TEXHOJOTHH B CBOCH

6e30MaCHOCTH, U3MepHTeIbHOi 1 | TPOPECCHOHANBHOM JIEATEILHOCTH;
i —— VYMerb: yY4MTHIBATH TEHACHLUH  Pa3BUTHS

HH(OPMAIHOHHBIX TexHonoruii | TCXHHKA U Te)EH(6)nomn B o0nacTu 06ecnequI/Ii[
DY PEIIIEHHH THITOBBIX 337124 B TexHOc(epHOI 0E30MacCHOCTH, W3MEPUTENIBbHOM

o n BBIYMCJIIMTCIIBHON TEXHUKH,
obnactu npodeccruoHaNIbHON . o
. MH()OPMAIIMOHHBIX ~ TEXHOJNOTUH B  CBOEH
JEATEIIbHOCTH, CBSI3aHHOM C o
9 . npodeccuoHaTBFHON JIEATEIbHOCTH;
alIUTON OKpYKa 171 bl U
3alll1TOH OKpY2KatOHICH CPCiL HCTIOJI30BATh Internet-pecypcsi,

o0ecrieuenneM 0e30I1aCHOCTH
yeJioBeKa

MOJTHOTEKCTOBbIE 0a3bl JAHHBIX W KAaTaloros,
OJICKTPOHHBIC X XYPHAJIBI U MMATCHTEI, ITIOMCKOBLIC
pecypcehl ik orcka uH(opMmanuu B 00JacTH
TeXHOC(EpHOH 1 MoKapHOH 6e30MacHOCTH;
Buaaners: CHOCOOHOCTBIO YUUTBIBATh
TEHJIEHIIUM Pa3BUTHUS TEXHUKU M TEXHOJIOTHI B
oOnactu obecrnieueHus TexHochepHoU
0€30I1aCHOCTH, M3MEPUTENbHOM U
BEIUHCIINTETEHON TEXHHUKH, I/IH(l)OpMaI_[I/IOHHBIX
TEXHOJIOTHI B cBoel mnpodeccHoHaIbHON
JEeATEILHOCTH.

4. OBIIAA TPYAOEMKOCTDb JNCIHUIIJIMHBI

41. OO0beM TUCHUIUIMHBI B 3a4eTHBIX eHHHIAX (Bcero) — 16 3E.

4.2. O0beM IMCHMIIMHBI IO BHAM y4eOHOI padoTsl (B 4yacax):

KosmnuecTBo yacoB ((popma 00yueHHs] — 0UHO-32049HAS)

Buj yuyeOHoit padoThI Bcero no B T.4. [10 ceMecTpam
IJIAHY 1 2 3 4
KonraktHas pabora 340 26 26 26 26
oOydaromuxcs ¢
npenojaBaTeneM
AyaUTOpPHBIE 3aHATHUA:
® JICKLIUHU 28/28* 8/8* 6/6* 8/8* 6/6*
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® [PAKTUYECKUE U 40/40* 10/10* 10/10* 10/10* 10/10*
CEMHUHAPCKHE 3aHATHS
e Jj1abopaTopHbIe pabOTHI 36/36* 8/8* 10/10* 8/8* 10/10*
(;1aboparopHbIit
MTPAKTUKYM)
CamocrosiTenbpHast paboTta 328 82 82 82 82
dopma TEKYIIEro TECTUPOBAHUE, | TECTUPOBAHUE, TECTUPOBAHUE, | TECTHPOBAHHE, | TECTUPOBAHUE,
KOHTPOJI 3HAHUU U YCTHBII YCTHBIU ONPOC, | YCTHBIM OMPOC, | YCTHBIN ONMPOC, | YCTHBIN OIPOC,
KOHTpPOJIS o1poc, KonTponsusie Konrponsusle | KontposbHble | KoHTposibHBIE
caMoCTOATENbHON padoThl | KOHTpONbHBI paboThI paboThI paboThI paboThI
€ paboThI 36 36 36 36
144
KypcoBas pabora - - - - -
Buasl npomexyTouHoM
aTTeCTaIuu (2K3aMeH,
3a4er)
Bcero yacos no 576/104* 144/26* 144/26* 144/26* 144/26*
AUCHUILIHHE
4.1. Conep:xkanue TUCHHUILINHBI (Moay.s1). PacnipenesieHue 4acoB o TeMaM M BUIaM Y4eOHOIl padoThI:
dopma 00ydeHUs — 0UHO-3A04HAs
Buabl yueOHbIX 3aHATHI
AyanTOpHBIE 3aHATHA
®opma
npaKkTH- | Jgadopa- | 3ansaTus B
H Camocro- TEKYLIEero
a3BaHHUE pa3/ieJiOB U TEM Bcero YeCKHe TOPHBbIC HHTEpPaK-
6 TGS ATCJIbHasA KOHTPOJISA
JIeKIUH 3aHATHA, | pPadoThI, paGora SHAHMII
CeMHHA- | MPAKTH- ¢opme
KYMBI
TECTUPOBAHUE,
CTHBIN 0IIPOC
1. Mexanuka 34 2 4 24 y poc,
KonTposnpHble
paboTHI
TECTUPOBAHUE,
CTHBIN ONPOC
2. MonekynsipHasipu3nKa 34 2 4 24 y poc,
KoHTponsHbIe
paboThI
TECTUPOBAHUE,
3. OcHOBBI 34 2 4 o4 YCTHBIH O1IpoC,
TEPMOIUHAMUKH KonTponsHbie
paboThI
TECTUPOBAHUE,
4. Mexanuueckue 34 ) 4 24 YCTHBIA OIIPOC,
KOJIeOaHMS U BOJTHBI KonTponsHbie
paboThI
TECTUPOBAHUE,
CTHBIH OIpPOC
5. DnexTpuyeckoe moje 32 2 2 24 y poc,
KoHTponsHbIe
paboThI
TECTUPOBAHUE,
. CTHBIH OIIpoC
6. DneKTpuYecKHii TOK 32 2 2 24 y poc,
KontponbHbie
paboThI
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TECTUPOBAHUE,
CTHBIM OIpOC
7. Marserusm 29 2 2 2 23 |Y Poc,
KoHTponsHbie
paboThI
TECTUPOBAHUE,
8. DneKTpoMarHUuTHOCTIONE, N
CTHBIN OMPOC
3JIEKTPOMAarHUTHHIE 29 2 2 2 23 y poc,
KoHnTponbHbIe
BOJIHBI
paboThI
9. OcHOBEHI (hOTOMETPHH, TECTUPOBAHUE,
T€OMETPUUECKAS CTHBIH OIpOoC
P 29 2 2 2 23 | poc,
ONTHKA, OCHOBBI KoHntposbHbie
BOJIHOBOM OINTUKHU paboThI
TECTUPOBAHUE,
10.KBanTOBas mpupoaa 29 2 5 2 23 YCTHBIH OIIpOC,
W3ITy4eHUs KontponbHbie
paboThI
TECTUPOBAHUE,
11.ATOMHBIE CIIEKTPBI, 29 2 2 2 23 YCTHBIH OIIpOC,
MOJIETIM aToMa KontponbHbie
paboThI
TECTUPOBAHUE,
12.OCcHOBBI KBaHTOBOM YCTHBIH OIIpOC,
29 2 2 2 23
bu3HKN KoutpomnsHubie
paboThI
TECTHUPOBAHUE,
CTHBIN OMpoC
13.AToMHas pusnka 29 2 2 2 23 y poc,
KoHTponbHbIE
paboThI
TECTUPOBAHUE,
CTHBIN OMpoC
14.SInepHas pusnka 29 2 2 2 23 | poc,
KoHTponbHbIE
paboThI
IK3amen no oucyuniune 144
UTOIO: 56 | 28 [ 40 | 36 | - | 328 | 144

5. COAEPKAHME JUCHUILIMHBI (MOIY.JIS)

Tema 1. MexaHuka

Cucrempl orcuera. IloHsATHS O mpocTpaHCTBE M BpeMeHHM. KMHEMaTmka IpPOM3BOJIBHOTO JBUKECHHUS.
CKopocCTh U YCKOPEHHE MTPOU3BOJIBHOTO IBWKEHUS. [lMHaAMKMKa MaTepualbHON TOYKU, MOCTYNATEIbHOTO
U BpalaTEJbHOIO JBMXEHHUS TBEPAOro Teja. /[MHaMuKa BpallaTesbHOIO JBMKEHUS MaTepUaIbHON
Toukd. 3akoHbl HeroTona. Macca. Cuma. Umnynbc. Oueprus. Mexanudeckas pabora. MOIIHOCTB.
Kunernueckas u noreHuuanbHas 3HEpPrus. 3akoHbl coxpaHeHus. KoHcepBaTHBHBIE U IMCCUIIATUBHBIC
CUJIbI. 3aKOH COXPAHEHUS MEXaHWYECKOW PHEepruu. 3aKOH COXpPaHEHUs IMOJHON 3Hepruu. AOCOIIOTHO
yOpyrui u Heynpyruil ynapsl. HenmHepuuanenele cucteMsl orcueta. Cunbl nHepuuu. MHepuuanbHbie
cucTeMbl. MexaHn4ecKkuil MpUHIUI OTHOCUTeNbHOCTU. [Ipeobpa3zoBanus ['anunes. Teopema crioxeHus
CKOPOCTEH.

Tema 2. Moaexkyasipaasi pu3uka
[Tpeamer M METOIBI MOJIEKYJIIPHON (GHU3UKU. TepMOIMHAMHYECKUE COCTOSIHHSI W TEPMOJIUHAMUYCCKHE
napaMeTpbl. OKCIEPUMEHTAIbHbIE Ta30Bble 3aKOHBl. YPaBHEHHE COCTOSHUS WJCAJIBHOTO Tasa.
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OCHOBHOE ypaBHEHHE MOJCKYJSIPHO-KHHETHUECKOW TEOpUU WJACAITBHOrO Tasza. PacmpenencHue
MakcBena 4mciia MOJIGKYJ 1Mo ckopocTsMm. CpenHsis JaiuHa cBoOOgHOrO mpobera. PeanpHbIe Ta3bl,
KHUJIKOCTH, TBEpJIbIC Tela.

Tema 3. OCHOBBI TePMOAUHAMUKHI
MKT. MWneansubiii ra3. Cremenu cBoOoabl. BHyTpenHsiss »Hepruss rasa. Ilepoe Havaio
TepMonuHaMuKH. PaboTa rasa mpu u3MeHenuu ero oOwnema. Termoemkocts. IIpumeHneHue mepBoro
HayaJla TEPMOJIMHAMMKHU K H3ompoueccaM. JHTponus. TemioBble MamuHbl. l[ukinyeckue mporueccsl.
Hukn Kapao. Bropoe nauano tepmoaunamuku. OOpaTtumbie mporiecchl. Cuiibl W MOTEHIUANbHAsS
SHEPrus MEXXMOJICKYJISIPHBIX B3auMOAeCTBUI. YpaBHeHue Ban-nep-Baanbca.

Tema 4. Kosie6anusi M BOJIHBI
l'apmonunveckue konebaHus. YpaBHEHHE TapMOHHMYECKHX Kosiebanuit. ['paduyeckoe m3oOpaxkeHue
rapMOHUYECKOT0 KOJICOATENbHOTO JABMKEHMS. DHEPrusi TapMOHUYECKOro KOJeOaTeNbHOrO JIBUKEHUS
MaTepuaibHOW TOUYKU. ['apmoHmyeckuil ocumusTop. Buabl mastHukoB. ClojkeHuE rapMOHUYECKUX
kosebanuil. @urypsl Jluccaxy, Ouenus. 3aryxaromue KojeOaHus. BblHyXaeHHBIE KoseOaHUS.
Pe3onanc. Ynpyrue BosHbL. MeXaHU3M BOJIHOBOTO JIBIKCHHS. Y paBHEHHE OETYIIEH BOJHBI.

Tema 5. DiekTpHyecKoe moJe.
3akon Kynona. HanpspkeHHOCTh W NMOTEHLIMAN 3JIEKTPUYECKOTO IM0JI, JIMHUU HAINpPSKEHHOCTH.
[IpuHuun cynepno3unuu 3neKTpuueckux mnosneil. Teopema ['aycca anms BeKTOpa HaNpsHKEHHOCTH
anieKTpudeckoro noiis. Pabora cun anexkrpocrarnyeckoro nosid. CBsi3p HANPSKEHHOCTU U NOTEHLUANA,
SKBUIIOTEHI[MAIbHBIE IOBEPXHOCTH.
[lonspuzanuss OUANEKTPUKOB. BHIBI IHAJIEKTPUKOB, CETHETOIIEKTPUKH, IBE30JIEKTPUKU. Bekrop
nonsgpuzauu.  MHAyKous — 2neKTpudeckoro  moisd.  Judnektpuueckas — NPOHHMIIAEMOCTh U
BOCIIPUMMYMBOCTh. Teopema ["aycca i1 HalpssKEHHOCTH JIEKTPUYECKOro noJis. [Ipenomnenue nuuui
3JIEKTPUYECKOIO MOJI Ha TPAHHULIE pa3ena ABYX IUIIEKTPUKOB.
[IpoBOIHMKYM BO BHEIIHEM AIEKTPUUECKOM noje. KoHaeHcaTopel, COeAMHEHNE KOHIEHCATOPOB.
OHeprus CUCTEMBI 3aps0B. DHEPIUs 3apsSKEHHOIO IPOBOAHMKA U 3apSyKEHHOTO KOHJEHCATOPA.
DHeprus MEeKTPUYECKOTO OIS,

Tema 6. Di1leKTpUYECKHIl TOK.
Onektpuueckuii Tok. Cuna u miaotHocth Toka. IJIC. 3akon OMa (u1st OTHOPOJAHOTO ¥ HEOJTHOPOIHOTO
ydacTka 1enu), 3akoH Oma B nuddepenumansaoit popme. Conpotusienue. 3akoH J[xoynsa-JleHua.
Coenunenue pesuctopoB. MomHocTs Toka U KIIJ[ ucrounuka. IlpaBuna Kupxroda. IlpoBogHukw,
U30JISITOPBl U MOJYHNPOBOJAHUKM — OCHOBBI 30HHOW Teopuu. Oddekr Xosia. p-N- mepexon B
MIOJTYITPOBOTHUKAX.
Tox B nanexrponmurtax (nmekTponu3, 3akoH @apazges). Toxk B razax (BUIBI Ta30BOTO paspsa).
Ilepemennsbiii TOk. Pe30HaHC TOKOB. MOITHOCTE B LIEMH IEPEMEHHOIO TOKA.
OnekTpuueckue Konedanus (CBOOOAHbIE, 3aTyXalOIINE U BEIHYK/ICHHBIE).

Tema 7. Marauerusm.
BzaumopeiictBue TOkOB. MarHuTtHoe mnoJjie. MarHuTHasi WHIYKIUS, JUHUA MArHUTHOW HWHIYKIIHH.
3akon buo-CaBapa. Llupkynsiusi BekTopa MarHMuTHOW uHAyKuuH. llonme conenoupma. MarneTuku,
dbeppomarnetusm. HamaramdenHoctsb. HampsikeHHOCTP MarHuTHOrO mojs. Llupkynsamus BekTopa
HaIpsLKEHHOCTH MAarHUTHOTO 1oJs. [IpenoMienne JTMHUI MarHUTHOM MHAYKLIMM HA TPaHUIIE pasziena
JIBYX MarHeTHKOB.
Cuna Amniepa. Cupa Jlopenua. BzaumoaeiictBue 1Byx TokoB. KOHTYp ¢ TOKOM B MarHUTHOM TIOJI€.
SABnenue anexrpomaruutHo nHaykuu. DJ1C unaykuu. UaayktusHocts. Camonntykius.Bzanmuas
MHAYKIUA. TOKHM 3aMbIKaHUS U Pa3MbIKaHUS LENH. [[BHKeHUE 3apsyKEHHBIX YaCTHUL] B MATHUTHOM TI0JIE.

Tema 8. 3H6KTp0M3FHHTHO€ moJje, 3JICKTPOMAarHuTHbIC¢ BOJTHbBI.

BuxpeBoe anexktpuueckoe nosne. Tok cMmelleHus. DIEKTPOMarHUTHOE mose. YpaBHEHUs MakcBesia.
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BomHoBOE YpaBHCHHUC. IInockas OJICKTpOMAardHuTHas BOJIHA. 9Hepm;1 U UMITYJIBC 3JICKTPOMAarHuTHOI'O
I10JIA.

Tema 9. OcHoBbl (poToMeTpuU. 3aKOHBI reoMeTpUYecKOil ONTUKH. OCHOBBI BOJIHOBOM
ONITHKH.
CgetoBoii noTok. oTomMeTpuuecKre BEIMUYMUHBI U €IMHUIIBIL.
[Tpunnun depma. 3aKOHBI OTpaKEHHS | NpenoMieHus. [Ipenomnenue Ha chepruvecKoil MOBEPXHOCTH.
Cdepuyeckue 3epkaiia ¥ TOHKHE JTUH3BL. [IprMepsl MOCTpOCHUS H300paKEHUI B TOHKUX JIMH3AX.
WNurepdepentusa cera. OnbiT FOHra. Ilomockl paBHOW TOMIIMHBI M paBHOTO HakioHA. Jludpakiuys
ceera. [udpakmuss @Dpenens, meronq 3o Dpenens. Hudpakmus Opaynrodepa. Ilomsipusamms.
Jucnepcus, 3aBUCUMOCTb [10Ka3aTeNs IPEIOMIIEHUS OT YaCTOTBHI.

Tema 10. KBanToBasi npupoaa usjiy4eHus.
TennoBoe usznyuenue. 3akon Kupxroda. 3akonst Ctedana-bonpiimMana u cmemenus Buna. ®opmyiib
Panes-/Ixunca u Buna niis ciekTpaabHOM TUIOTHOCTH HEPreTHYecKoi cBeTuMocTH. Y d- karactpoda.
Ksants! [Inanka u ¢popmyna [Tnanka. Buemnuit poroaddext. 3akonsl CToaeToBa. Y paBHEHHE
DWHITeHA U1 BHEITHET0 GoTtodddexra. Macca u ummyisc Gorora. Dpdext Komnrona. EquacTBO
KOPITYCKYJISIPHBIX ¥ BOJTHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3JIY4YEHUS.

Tema 11. ATomHbIe cieKTpbl. MojieJin aToma.
Mopemu atroma Tomcona u Pesepdopna. Paccesuue Pesepdopna. [lnanerapHas moxaenb aroma u e
Hegoctatku. CrekTp Bojopoaa. CrekTpanbHble JUHUU U cepur. AToM bopa. YcnoBue kBaHTOBaHUS
Bopa. [Toctynater bopa. DHepreTrudeckuii CrieKTp BOIOPOAONOI00HOTO aToMa.

Tema 12. KBanToBas ¢pu3uka.

KopmyckynsipHO-BOJTHOBOM  Jyanu3M CBOWCTB BemiecTBa. Bosnbl Jle bpoiitnia. DkcrnepuMeHTHI,
JOKa3pIBalOIIME  KOPIYCKYJSPHO-BOJHOBOM  Jyamu3M  cBouctBa  4dactul.  CooTHoueHue
HeomnpeaenéHHocTe U ero cMmbici. BonHoBas ¢yHKuus, €€ cBONCTBA U €€ CTaTUCTUYECKHM CMBICIH.
[Tpunuun coorsercTBusd. ['ammibroHnad. YpaBHenue IllpenuHrepa: cranmoHapHOE W BPEMEHHOE.
Yactuiia B OJHOMEpPHOW MPSIMOYTOJIbHON MOTEHIMAIbHOM sAMe. 3ajadya O 4YacTule B OEeCKOHEYHO
rI1yOOKOH MPSIMOYTOJIbHON NOTEHIMATIBHOM sIMe, SHEPreTUUEeCKUN CHEKTP ATON YaCTHIIBI U BEPOSITHOCTh
e€ HaxoXKJIEHUs B pa3HbIX dYacTAX sAMbl. [loTeHIManbHBIE SIMBI W MOTEHIMAJIbHBIE Oapbephl.
[TpoxokneHne YacTHLbl Yepea NOTEHIMAIbHBI Oapbep (Ha mpuMepe OAHOMEpPHOro Oapbepa).
Koaddunment mnpospaunoctun Oaprepa. JIMHEHHBI TapMOHMYECKHUH OCHWUISTOP B KBAHTOBOMU
MexaHuke. MoMeHT umiynbca. CoOCTBEHHbIE 3HaYEHUsI U COOCTBEHHBIE (DYHKIIMM MOMEHTa UMITYJIbCA.
Cnun. Oneparop cnuHa. CoOCTBEHHBIE 3HAUEHUsI oneparopa cruHa. [1oiHbII MeXaHWYeCKU MOMEHT
yacTuipl. DepMUOHBI 1 G030HBI.

Tema 13. AtomHas ¢pu3uKa.
ATOM BO/IOpOJIa B KBaHTOBOM MexaHuke. YpaBHenwe lllpenunrepa mist atoma Bogopoaa. KBanToBwie
ypcia YW WX CMBICH. BoNHOBbIE GYHKIIMM W OJHEPreTHYECKUIl CHEKTp aroMa BOJOPOAA.
ToXAECTBEHHOCTh YaCTHI], NPUHLMI HEPA3IUUYUMOCTH OAMHAKOBBIX dacTull. [Ilpunmun Ilaynu.
3anoHeHne SHEPreTHYEeCKNX ypOBHEH (dIEKTPOHHBIX 000104eKk) B aTtome. [lepwoamdeckas cucrema
aneMeHTOB  MenpeneeBa. MoJeKynbl:  BUIbl  XMMHYECKOM  CBSI3M, BAJIGHTHOCTb, TEPMBI,
MYJIBTUIUIETHOCTh. MOJIEKYISIPHBIE CLIEKTPBI.

Tema 14. Sfinepnas ¢pusuxa.
Mopenu crpoenus siipa atoma. Hyknonsl. SlnepHbie cunbl U ux cBoicTBa. M30TOMBL. DHEPrust CBA3UU
nedext wmaccel. PammoakTMBHOCTB. 3akoH paauMOaKTHBHOTO pacmaga. llepmox momypacmana.
AKTUBHOCTB H30TOMNA. SnepHbie peakuu. Anbda- u 6era-pacrna.

JIeKIIMOHHBIN KypC TMPEAroiaraeT CUCTEMATHU3UPOBAHHOE W3JI0KEHUE OCHOBHBIX BOIIPOCOB
y4eOHOW NUCHMIUIMHBI W JIOJDKEH JaBaTh HAWOOJBIINKA 00beM HH(pOpMaHMH M oOecreunBaTh Ooliee
riyOOKoe TTOHUMaHHE Y4YeOHBIX BOMPOCOB NPH 3HAYMTEIHHO MEHBIIMX 3aTpaTax BPEMEHH, YeM 3TO
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TpeGyeTc;I 6OJ'IBH_II/IHCTBy CTYACHTOB Ha CaMOCTOATCIIbHOC U3YUCHHUEC MaTEpHraia.

6. TEMbI IPAKTHYECKNX I CEMUHAPCKUX 3AHATHI

Tema 1. Mexanuka
®opMa IPOBENCHUS — CEMUHAD.
Pemenue 3amau no paznenam:
- KMHEMaTHKa I0CTyNaTeIbHOr0 U BPAIATEIbHOIO IBU)KEHHUE;
- BTOpOH 3akoH Hpl0TOHA;
- 3aKOHBI COXPAHEHUS UMITYJIbCA U SHEPIUU;
- MOMEHT MHEPLIUU, OCHOBHOE YPaBHEHMsI BPAIIATEIbHOIO ABHIKEHMSL.
Tema 2. MoaekyJisipHasi puzuka
dopMa IpOBEACHUS — CEMUHAP.
Pemenue 3amau no paznenam:
- MKT, 6apomerpuueckas popmyna;
- pacnpenenenne Makcsesuia.
Tema 3. OcHOBBI TEPMOTUHAMHKH
®opMa IpoBEICHUS — CEMUHAP.
Pewenue 3aay no pasgenam:
- m3olpoleccsl, ypaBHeHHe Menneneesa-KianelipoHna;
- paborta rnpu paclIMpeHHH ra3a, BHYTPEHHSISI SHEPTHS, IEPBOE HauaIo0 TePMOJIUHAMUKH;
- TeIJIOEMKOCTb, SHTPOIIUS, BTOPOE HaYaJI0 TEPMOJUHAMUKY, LIUKJIBI;
- peaibHbl€ rasbl, ypaBHeHue Ban-nep-Baanbca.
Tema 4. Kosie6aHus1 M BOJIHBI
dopma NnpoBeIeHNsI — CEMUHAP.
Pemenue 3anaq no paszgenam:
- ypaBHEHHE TapMOHHMYECKUX KOJIeOaHull, 3aTyxaromue KojaeOaHus, BBIHYKACHHbIEKOIe0aH s,
PE30HAHC;
- ciloxeHue konebanuid, purypst Jluccaxy;
- BOJIHBI, ypaBHEHHE OeryIiel BOJIHBI.
Tema 5. DiekTpuyeckoe mose
dopma IpoBeIeHUs — CEMUHAP.
Pemenue 3anau o pasaenam:
- 3akoH KynoHa, npuHIMN Cyneprno3unumy;
- Teopema l'aycca 1uis 3JIEKTpUYECKOTO TIOJIS;
- €MKOCTb, KOHJIEHCATOPBI, SHEPT U JIEKTPUUECKOT0 OIS,
- TpaHMYHBIE YCIOBHS Ha IPAHMIIE pa3/ieia IBYX JAUAJIEKTPUKOB.
Tema 6. DiekTpuyecKuii TOK
dopma NpoBeIeHUs — CEMUHAP.
Pemenue 3anay no paszaenam:
- 3akoH Oma, coeTMHEHHE pe3ucTOpoB; mpaBuia Kupxroda;
- 3akoH [[xoyinsa-Jlenua;
- IIEPEMEHHBIN TOK;
Tema 7. MarneTusm
dopma NpoBeIeHUs — CEMUHAP.
Pemenue 3anay no paszaenam:
- 3akoH buo-Casapa, cuna AMnepa;
- 3akoH Dapajnes A 3IEKTPOMAarHUTHON UHIYKIIUH;
- CaMOMHIYKIHS; TOKU 3aMbIKaHUS U Pa3MbIKaHUSI LIETIH;
- TEOpPEeMBbI O HUPKYJIALMNH 111 BEKTOPOB MAarHUTHOM MHAYKIIMU U HAIPSDKEHHOCTH;
- RLC-xoHTyp.
Tema 8. DjieKTpOMATrHUTHOE 1M0J1€, 31eKTPOMATHUTHBIE BOJIHBI
dopma IpOBEAEHHUS — CEMHUHAp.
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Pemrenne 3aaa4 110 pa3aciiaM:

ypaBHeHus1 Makcseia;

OMB.
Tema 9. OcHoBbl (poTomeTpuu. 3aKOHBI reoMeTpuUYecKoil oNnTHKH. OCHOBBI
BOJIHOBOHONTHKH

®dopma npoBeACHU — CEMUHAP.

Pemenue 3amay nmo pazaenam:

TOHKHE JIMH3bI, 3aKOHBI TEOMETPUUYECKON ONTUKH;
OCHOBBI (hoTOMETpHUH.
unTepdepenys B onbite KOHra; naTepdepeHiys B TOHKUX IIEHKaX, Koibla HproToHa;
30HBI DpeHels;
TuQpakius Ha eI U Ha TU(PPAKIUOHHON peméTKe;
JMCIIepCus CBeTa
Tema 10. KBanTOoBasi npupoaa u3jayyeHust
@®opMa IPOBENECHUS — CEMUHAD.

Pemenue 3ampau no paznenam:

TEeIUIOBOE U3ilyueHue, popmysna [Inanka;

dhotorddekr;

s dext KomnToHa, CBA3b KOPIYCKYJISIPHBIX U BOIIHOBBIX CBOWCTB U3Ty4YCHHUSL.
Tema 11. AtomHbIe ciekTpbl. Monean atoma

@®opMa IPOBENECHUS — CEMUHAD.

Pemenue 3amau o pasgenam:

atom bopa, criekTpbl BOAOPOA0IIOJOOHBIX aTOMOB;

JIMHUH, CCPUU U ICPEXOJAbI B TOMHBIX CIICKTpax.
Tema 12. KBanToBasi puszuka

dopma npoBeieHUs1 — CEMUHAP.

Pemenue 3agad4 mo pa3aciam:

JUIMHA BOJIHBI [{e bpoiins;
IIPUHLIMII HEOIPEAETIEHHOCTH;
BOJIHOBasl YHKIMsI, €€ CBOMCTBA U CTATUCTUYECKUI CMBIC]I.
ypaBHeHue lllpenuHrepa, yacTHIbl B IMOTEHUUAIBHBIX SIMax, IPOXOKICHUE YAaCTULl 4Yepe3
MOTEHITUATBHBIN Oapbep.
Tema 13. AromHas ¢pusuka
dopma MpOBEACHUS — CEMUHAP.

Pemenue 3amau o pasgenam:

OpOUTANIbHBIA MOMEHT UMITYJIbCA, CIIMH U MTOJHBIA MEXaHUYECKUIA MOMEHT;
3aroJIHEHHE 3JIEKTPOHHBIX 000JI04€eK B aToMme, IpuHuuI [laynu; paspeménnplie n3anpemnéHabie
IIEPEXO/bl; TEPMBI.
Tema 14. Sinepuas ¢puzuka
dopma MpOBEACHUS — CEMUHAP.

Pemenue 3amau o pazgenam:

ne(eKT Macchl U SHEPTHs CBA3Y;
3aKOH paJIlOAKTUBHOTO pacaja;
sJIepHblE peakuy; anbda-, 0eTa- 1 raMmma-u3IIyuyeHue.

HpaKTI/I‘-ICCKI/IC (CCMI/IHapCKI/IC SaHHTI/IH) MNpEaACTaBJIAOT coboit ACTaIn3aluIi0 JICKIIMOHHOI'O
TECOPETUYCCKOTO MaTcpualia, MpPoOBOAATCA B LEIAX 3aKPCIUICHUA KypCa M OXBATBIBAIOT BCC OCHOBHBLIC

pazaebl.

OcHoBHOI (opMOl MpOBEEHUS CEMUHAPOB M MPAKTUYECKUX 3aHATUN SBISETCS pelleHue

3amad. B 00s3aHHOCTH TMpemojaBaTelis BXOIAT: OKa3aHHE METOJUYECKOW  TOMOIIH
KOHCYJIbTUPOBaHUE CTYJCHTOB [0 COOTBETCTBYIOUIMM T€MaM Kypca.
AKTHUBHOCTb Ha MMPAKTUYECKUX 3AHATUAX OLEHUBACTCS IO CIEIYIOIINM KPUTEPHSIM:

® pelIeHue 3aJa4 y JO0CKH;
®  CaMOCTOSITENIbHOE pelIeHHe 3a7a4d BO BpeMsi KOHTPOJIBHBIX PadoOT.
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7. JIABOPATOPHBIE PABOTBI, TIPAKTUKYMbI

Tema 1. Mexanuka

®dopma mpoBeeHUs — J1abopaTOpHbIE PAOOTHI.

3ansaTue 1.

JlaboparopHas pabota «/3ydeHne 3aKOHOB paBHOYCKOPEHHOT'O IBUKCHUSD.
Bonpocsl o Teme (7151 00CYXACHUS Ha 3aHATHH, JJI1 CAMOCTOSITEILHOTO U3YUYEHUS).

1. MarepuanpHas Touka. Mexannueckoe namxeHue. Cuctema otcuera. [loctynartenbHoe
JBUKEHHE. PaBHOMEpHOE ABMXEHUE, PAaBHOYCKOPEHHOE M PABHO3AMEUICHHOE JIBH)KCHHE.
Tpaexropus. Paguyc-Bekrop. IIpoiineHHsiil nyTs. BekTop nepeMereHus.

2. MrHoBeHHas CKOpOocTh. CpeTHsIs CKOPOCTh. Y CKOPEHHE.

3. 3axonsl HetoTona. Cuna TpeHusi.

3ansrue 2.
JlaboparopHas pabota «/3ydeHne 3aKOHOB BpaIlaTeIbHOTO ABIKEHUS.
Bonpocsi o Teme (17151 00CY)A€HUS HA 3aHATHH, JAJI1 CAMOCTOSITEILHOTO U3Y4YEHUS).

1. BekTop yrioBoi CKOpPOCTU. YTJIOBOE yCKOpeHHe. CBsA3b YIJIOBOW M JMHEHHON CKOPOCTH,
CBSI3bJIMHENHOTO U YTJIOBOI0 YCKOPEHHS.

2. Teopema I'toiirenca-1lIteiinepa. OCHOBHOE ypaBHEHUE TUHAMHUKH BPAIIATEILHOTO ABIKECHHS
(oOmImit ¥ YaCTHBIN BU). 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA. 3aKOH U3MEHEHUS MOMEHTA
MMITyJibca cucTeMbl. KuHeTHnueckast sHeprus BpallaTeabHOTO ABUKECHUS.

3ansTue 3
JlaGopaTopHas paboTta «MasTHHK MakcBeiay.
Bonpocs! mo Teme (117151 00Cy X A€HUS HA 3aHATHH, AJI1 CAMOCTOSITEIILHOTO U3Y4YEHU).

1. AGcomotHo TBepaoe Teno. BpamarensHnoe npmwkenue. Och BpameHus. Llentp macc TBEpaoro
TEla W CHUCTEMbl MaTepHANbHBIX TO4eK. MOMEHT cuiibl. MOMeHT umnyibca. MOMEHT
uHepuuu. Popmysia MOMEHTa HHEPLIUH.

Tema 2. Moaekyasipaasi pusuka

®dopma npoBeIeHUs — 1abopaTopHbIe PAOOTHI.

3ansaTue 1.

JIaGopartopHas pabota « CTaTUCTUYECKHE pacIpeaeTICHUs B MOJIEKYIIIPHOI (hu3nkey.

Bonpocs! o Teme (17151 006CyXI€HUS Ha 3aHATUH, 1JIs1 CAMOCTOSATEIBHOTO N3YUCHHUS).
1. OcHoBsl TeOpuH BeposiTHOCTH. Pacnipenenenrie MakcBesuia u €ero CBOMCTBA.

Tema 3. OcHOBBI TEPMOAMHAMMKH

dopma npoBeieHns — 1abopaTopHbIe pabOTHI.

3ansrue 1.

JIaGoparophas padota «OnpeaeneHre OTHOLIEHNS MOJIIPHBIX TEIJIOEMKOCTEH ra30By.

Bonpocs! o Teme (17151 006CyXI€HUS Ha 3aHATUH, 11 CAMOCTOSATEIBHOTO N3YyUCHHUS).

1. TemnoeMKOCTh Tea, MOJIIpHAs U y/ieJbHAas TEMII0EMKOCTh. TermIoéMKOCTh B
paznuuHbIxu3onpoueccax. CoorHomenne Maiiepa.

2. AnmabaTHBIH mporiecc U ero cBoicTBa. [loka3aTenb aanadaThl U €T0 CBA3b C YUCIIOM
CTENEeHeNcBOOOIbI MOJIEKYJT HJI€aTbHOIO Ta3a.

3ansTue 2.

JlabopaTtopHas pabota «l3ydeHue  B3aUMOCBSI3U MEXAY JaBIEHHEM U 00bEMOM Ta3a Impu
IIOCTOSIHHOM TEMIIEpaType».

Bonpocs! o Teme (17151 00CYXA€HUS Ha 3aHATHH, JI1 CAMOCTOSITEILHOTO U3YUYEHUS).

1. Temnnora, BHyTpeHHsIs SHEprus U paboTa rasza npu pacupenuu. IlepBoe Hauano
tepMmoauHamuku.IlepBoe Hauano TepMOAMHAMUKY B U30IPOIIECCaAX.

3ansaTue 3.
JIaGoparopHas pabota «/3ydeHre n30X0pHOIo MpoLeccay.
Bonpocsl o Teme (117151 00CYKICHUS HA 3aHITHH, TSI CAMOCTOSITEIIHHOTO U3yUSHHUS ).

1. M3omporuieccsl: U30TEPMUUECKUN, N30XOPHBIHA, H300apHbId. PaboTa 1 M3MEeHEHNE SHEPTHH BO
BCEXM30MPOLIECCAX.

Tema 4. Kosie0aHus U BOJTHBI
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®dopma npoBeieHUs — J1aO0PATOPHbIE paOOTHI.

3ansaTue 1.

JIaGoparopnas pabota «Ormnpenenenue yCKOpeHus CBOOOIHOTO MaJCHUs C TOMOIIBIO
MaTEeMaTHYeCKOTr0 MasiTHUKAY.

Bonpocs! 1o Teme (17151 00CYXICHHUS Ha 3aHATHH, JI51 CAMOCTOSATEIBHOTO U3YUCHHUS).

1. Konebanus. 'apmMmonndeckue Konebanus. AMIUIMTYAa, IEpHoI, Ga3a, HauaubHas (asa,
yacToTa.BeIHyKeHHbIE U CBOOOHBIE KoeOaHus. Pe3oHanc.

Tema 5. DiekTprUecKkoe moJe

dopma rnpoBeeHUs — 1ab0paTOpHbIE paOOTHI

3ansrue 1.

JIaGoparopHas paboTa « DKCIIEpUMEHTAIbHOE OIIPE/IeNICHHE pacpeAeIeHHs HapsKEHHOCTH
AIEKTPUYECKOTO T10JISI CUCTEMBI AJIEKTPUUYECKUX 3apSAIOBY.

Bonpocs! o Teme (17151 006CyXI€HUS HA 3aHATUH, 1JIs1 CAMOCTOSATEIBHOTO U3YUCHHUS).

1. Toueunsiii 3apsia. [IpoOusblit 3apsan. 3akon Kynona. HanpsikeHHOCTh ¥ TOTEHLIMAT
3JIEKTPUUECKOTO IOJIsl, IMHUU HANpPSKEHHOCTH.

2. Tlpunnun cynepno3unuu sekTpudeckux nonen. Teopema ["aycca amns BekTopa
HaNpsKEHHOCTUAIIEKTPUYECKOTO TOJIS.

3. Pabota cui anekTpocTaTuueckoro noss. Cesi3b HAIPSXKEHHOCTH U ITOTEHIMANIA,
9KBUITOTEHIAJIbHBIE [TOBEPXHOCTH.

Tema 6. DiiekTpUYeCKHUI TOK
dopma rpoBeieHNs — J1abOpaTOpHbIE paOOTHI.
3ansaTue 1.
JIaGoparopnas pabdota «IIpasuna Kurpxrogay.
Bonpocs! mo Teme (117151 00CYXA€HUS Ha 3aHATHH, AJI1 CAMOCTOSITEIILHOTO U3Y4YEHU).
1. Dnexrpuueckas nemnb. Y3ei, BETBb U KOHTYp 3neKkTpuueckoi nenu. [Ipasuna Kupxroda.
3ansrue 2.
JlaGoparopHas pabota «/3mMepeHue conpoTUBIEHUS C ITOMOIBIO MOCTA IIOCTOSITHHOT'O TOKa.
Bonpocs! mo Teme (17151 00CY X A€HUS HA 3aHATHH, JJI1 CAMOCTOSITEILHOTO U3Y4YEHUS).

1. Dnexkrpuyeckuii Tok. Cuna u motHocTh Toka. Hampspkenne. 3/1C. 3akon Oma (s
OJIHOPOJHOI'OM HEOJHOPOJIHOTO y4acTKa LIeTH, JJIs MOJHOM 1emnn), 3akoH OMa B
TuddepeHIaIbLHoR Gopme.

2. ConpotuBneHue. Y ICIbHOE CONMPOTHRIeHNE. DU3NUecKast MpUpoaa COPOTHBIICHUS B
Metauiax.3akoH Jxoynsa-Jlenna. CoeguHeHnE pe3ucTOpOB.

Tema 7. MarneTusm

dopma npoBeieHUs — 1ab0paTOpHbIE paOOTHI.

3ansrue 1.

JIaGoparopHas pabota «OnpeeneHue ropu30HTAIBHON COCTABIISAIONIEH HHAYKIIUN MAarHUTHOTO
TOJISI3EMITIY.

Bonpocs! o Teme (17151 06CyXI€HUS HA 3aHATHH, 111 CAMOCTOSATEIBHOTO U3YUCHHUS).

1. 3akon Ammnepa. MarHuTHass UHAYKUHWS, JUHUM MarHUTHOW MHIYKUuH. [IpuHnummn
CYNEpHO3ULMHIIA MarHUTHBIX nojei. 3akoH buo-Casapa-Jlamnacca.

2. Teopema o UPKYISAIUH TSI BEKTOPA MAarHUTHON WHAYKIWU. MarHuTHAsT MHTYKITHST
0ECKOHEUHOTOIPSIMOTO IPOBOJAHUKA C TOKOM.

3. MomMeHT, IeHCTBYIONINI HAa KOHTYP C TOKOM B MAarHUTHOM T10JIe. MarHUTHBI MOMEHT.

Tema 8. DjieKTPOMArHUTHOE 110.1€, 3JIeKTPOMATHUTHbIE BOJTHBI

dopma rpoBeieHUs — 1abOpaTOpHbIE paOOTHI.

3ansrue 1.

JIaboparopHast paboTta «DIIeKTpoMarHuTHbIC KojieOanus B B LC-koHTYpe».

Bonpocs! mo Teme (17151 00CY X A€HUS Ha 3aHATHH, JAJI1 CAMOCTOSITEILHOTO U3YUYEHUS).

1. BeHyXIeHHBIE dneKTpudeckne kojaeOanus B LC-koHType. AMIUTUTYIHO-4aCTOTHAS
3aBUCHMOCTb.

2. Buxpesoe anextpuyeckoe mnose. Tok cMemeHus. DIeKTPOMarHUTHOE Mojie. Y paBHEHHS
Makcgeiia. BoiHOBoe ypaBHEHUE.

Tema 9. OcHoBbI poToMeTpHHU. 3aKOHBI reoMeTpHYecKOoii onTUKU. OCHOBBI BOJTHOBOM
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ONTHKH
dopma mpoBeeHUs — J1abopaTOPHbIE PAOOTHI.

3ansaTue 1.

JlaboparopHas pabota «OrnpenenaeHue moka3zaTes MPeJIOMIICHHUS CTeKIIa C TOMOIIbIO
MHUKPOCKOIIa».

Bonpocs! mo Teme (17151 00CY X A€HUS Ha 3aHSATHH, JAJI1 CAMOCTOSITEILHOTO U3Y4YEHUS).

1. Jlyuy. Yerslpe riaBHBIX 3aKOHa reoMmerpuueckod ontuku. llpmnHiun @Pepma. OnTuueckas
JUIMHA TyTU. AOCOMIOTHBIH M OTHOCHUTEIBHBIA TOKa3aTeslb MpeloMiieHus. [ paHuibl
IPUMEHUMOCTUT€OMETPUUECKON ONTHUKH.

3ansnTue 2.
JlabGopaTopHas pabota «DoTomMeTpuueckue n3mepeHus Ha ckambe OC-My.
Bonpocs! mo Teme (17151 00CY X A€HUS HA 3aHSATHH, JJI1 CAMOCTOSITEIILHOTO U3YUYEHUS).
1. OcHoBHbIE (HOTOMETPHUECKUE TOHSITHS, BETUYNHBI  €IUHUIIBI U X CBS3b C
SHEPreTUYECKUMH.

JlaGopaTopHble pabOThl MPEACTABIAIOT U3 ceOs MPOBEICHHE CTYACHTAaMH 3KCIEPUMEHTOB IO
3aJJaHHOI TeMaTUKE C MOCIeAYIoNIel 00paboTKONM 1 aHATM30M TOTY4YEeHHBIX JaHHBIX. Kaxnas pabora
IIPAKTUKyMa TAaK)Ke BKIIIOYAET YCTHBIM ONPOC CTYIEHTOB II0 TEMaM, HEIOCPEJACTBEHHO CBSA3aHHBIM C
TeMaMH JJa0OpaTOPHBIX padoT.

AKTUBHOCTH Ha na60paT0pH0M MPAKTUKYMC OLICHUBACTCA 10 CIICAYIOIUM KPUTCPUAM:
®  OTBETHI HA BOIIPOCHI, [IPE/AIAaraeMbl€ IIPEI01aBaTeIEM;
®  BBINOJHEHHE SKCIIEPUMEHTOB-YIIPA)KHEHUH B PAMKax TEM JIaOOPaTOPHBIX padoT.

I[aHHBIe 3aHATUS IIPOBEPAIOT CTCIICHD BJIAACHUSA TCOPCTHICCKUM MATCPHUAJIOM, IIOMOI'arOT
3aKpCHUTh TCOPCTUICCKHUEC 3HAHHUA IOCPCACTBOM UIINIIOCTPAIMU HA PCAJIbHBIX IMIPUMEPAX, a TaKKC
(I)OpMI/Ip}IIOT HAaBBIKH ITOJATOTOBKHU U IMPOBCACHU SKCIICPUMCHTA U O6pa6OTKI/I €r0 JaHHBbIX.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PEGEPATOB

KypcoBble, KOHTpOsIbHBIE Pa0OTHI M pedepaTsl He MPeLyCMOTPEHbI YUEOHBIM IIJIAHOM.

9. HEPEYEHDb BOITPOCOB K OK3AMEHY (3AYETY)

1. MarepuanbHas Touka. Mexanndeckoe aBmxenue. Cucrema orcueta. [loctynarensHoe ABMKEHHE.
PaBHOMEpHOE ABMkKEHNE, pABHOYCKOPEHHOE M paBHO3aMeMJIEHHOE ABMKeHueE. TpaekTopus.
Paguyc-Bekrop. [Ipoiinennstii myTs. [lepemenienne (BeKTOp nepeMerieHus).

2. MrHoBeHHas ckopocTb. CpeniHsis CKOpocTb. Y ckopeHnue. HopmanbHOe u TaHreHIMaaIbHOoe
yckopenue. Kpususna tpackropun. Paanyc kpuBu3Hbl TpackTopuu. PaBHOMEpHOE,
PaBHO3aMEIJIEHHOE U PABHOYCKOPEHHOE JIBUKEHHUE.

3. JIBmxkeHue 1o oKpyXHOCTU. BekTop yrioBoii ckopocTh. YrioBoe yckopeHue. CBs3b yrIoBOU U
JINHEMTHON CKOPOCTH, CBSI3b JINHEMHOTO U YIJIOBOTO YCKOPEHUS.

4. HuepuuanbHble cucTeMbl oTcyera. [lepBblil, Bropoii (001 M YaCTHBIN BHUJT) U TPETUM 3aKOHBI
Herorona. I'panuiiel npumeHnenns 3akoHoB HeroToHa.

5. Hmmynbc. 3aKOH COXpaHEHUs! UMITYJIbCa. 3aKOH U3MEHEHHUSI UMITyJIbca. AOCOTIOTHO yIpyTuil 1
aOCOJIIOTHO HEYNPYTHH YIaphl.

6. Mexanuueckas padora. [lonHas Mmexanuueckas sHeprus. Kunernueckas ¥ moTeHIHaIbHAas
sHeprus. ['paduueckoe npencrasnenue sHepruu. IloreHmanbHbIe SMbI U 6apbephl. 3aKOH
COXpaHEHUs NOJIHOM MEXaHNYECKOU sHeprur. KoHCepBaTUBHBIE 1 HEKOHCEPBATUBHBIE CHIIBI
(mpuMepsI).

7. 3aKOH BCEMHUPHOTO TATOTEHUs. ['paBUTALIMIOHHBIE HAIPSPKEHHOCTD U MOTEHIMAJI, UX CBA3b.JIuHUN
HaNpsHKEHHOCTU TPABUTALMOHHOTO MOJIS (CHIIOBBIE IMHUK). [IpuHIMI Cynieprno3uuu
rpaBUTAIMOHHBIX NoJieid. KocMuueckue CKopocTu.

8. HeunepumanpHbie ccTeMbl OTCUéTa U cuiibl HHepuuu: cuiia Kopuomnuca, neHTpodexHas cuna,
CHUJIa MHEPLIUHU, CBS3aHHAsS C MOCTYNATEIbHBIM JBUKEHUEM C YCKOPEHHEM, CUJIa HHEPIIHH,
CBSI3aHHAS C HEPABHOMEPHBIM BPAIATEILHBIM JIBHKEHUEM.
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11.

12.
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15.
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21.

22.

23.
24.
25.
26.
27.
28.

29.

AbcomtoTHO TBeproe Teno. BpamarensHoe apmxenue. Ock Bpamenus. Llentp macc TBEpaororena
U CUCTEMbI MaTepUaAJIbHBIX TOueK. MOMEHT cuiibl. MOMEHT umitysibca. MOMEHT MHEPLIUU.
dopmyiia MOMEHTa HHEPUUH (17151 CHCTEMbI MaTepHAJIbHBIX TOUEK U HEMPEPHIBHOTO TENA).
Teopewma Itoiirenca-Ireitnepa. OcHOBHOE YpaBHEHHE IMHAMHUKHU BPAIIaTeIbHOTO JIBHXKCHUS
(oO1muMii 1 yacTHBIN BUJ). 3aKOH COXPAHEHUS MOMEHTA UMITYJIbca. 3aKOH U3MEHEHUS MOMEHTa
UMITyJIbca cCUCTeMbl. KuHeTnueckas sHeprus BpalaTeIbHOTO IBUIKEHUS.

Konebanus. 'apmonnyeckue konebanusa. AMIUIUTY 1, iepuo, ¢aza, HauanbHas (asza,uacTora.
BreinyxaeHHbie U cBOOOIHBIC KoieOanus. CBOOOJHBIC HE3aTyXalolue KolieOanus(ypaBHEHUE
KOJIeOaHUH U €TO PEIICHHUE).

CBoOoHbIe 3aTyxaromue Kojebanus (ypaBHeHue KoneOanuit u ero peuienue). Kosdphunment
3aryxaHus. BeiHyXeHHbIe 3aTyXaroniie koaebanus (ypaBHeHHE KOeOaHU U ero pelieHue ¢
IIOMOUIbIO BEKTOPHBIX Juarpamm). Pezonanc.

CrnosxeHue kosebaHui, IPOUCXOASIIUN BAOIb OAHOIO HAIPABJIEHMUS, C OJJMHAKOBBIMU YaCTOTaMU
Y pa3HBIMU aMIUIUTYIaMU U HadajdbHbIMU (hazamu. buenus. Crnoxxenue konebaHui,
MIPOUCXOAIIMX BO B3aUMHO MEPIEHIUKYIISIPHBIX HAIIPABJIECHUSAX C OJIMHAKOBOM YacTOTOM.
Bonnsl. [IpogoapHble U ONEPEUYHBIX BOJIHBL. Y paBHEHUE TUIOCKOW BOJIHBIL. J[J1HA BOJIHBI.
Bo1HOBO# BEKTOp ¥ BOJTHOBOE UMCIIO U €T0 CBA3b C AJIMHOM BOIHbI. da3oBas u rpynmoBas
CKOPOCTHU BOJIHBI.

[IpeoOpazoBanus ["anuiest, MpUHIIUIT OTHOCUTENIBHOCTH ["anumes, 3aKOH CII0KEHUSI CKOPOCTEHB
knaccuueckoi ¢usuke. [locTynarel cienuansHOM Teopun oTHOCUTENbHOCTHU. [IpeobpazoBanus
JlopeHnia u ux mpeaeNbHbIN mepexo/ B mpeoopazoBanus ["amunes. CnencTBus U3 nmpeoOpa3oBaHUiA
JlopeHia. DHeprus ¥ UMIYJIbC B PEISTUBUCTCKON (DU3HKE.

[Toaxompl TEPMOAMHAMUKHI M MOJIEKYJISIpHOH (pr3uku. VneanbHbIi ra3 v ero OTJINYHs OT
peanbHOro. OCHOBHBIE MOJIO0KEHUSI MOJIEKYIAPHO-KMHETUYECKOM Teopuu. Hucio crenexnen
cB000bI. Teopema o paBHOpacHpeeIEHUU SHEPTUU 110 CTENEHSIM CBOOO/IbI UAEATBHOTO ra3a.
MakponapameTpsl (Temreparypa, 1aBjlieHue, 00beM, INIOTHOCTb, KOHIIEHTpallus). Y paBHEHHE
COCTOSIHUS MI€aIbHOTO rasa.

PaBHOBecHOE cocTosiHue. HyneBoe Hauano TepMouHaMUKU. PaBHOBECHBIE IIPOLIECCHI.
N3omnporieccrl: H30TepMUYECKUM, H30XOPHBIHN, H300apHbIid. PaboTa n n13MeHeHHne YHEPTUN BO BCEX
n3onpolueccax.

AnuabatHbIi porecc u ero cBoiicta. [Tokazarens aquadathl U €ro CBA3b C UUCIOM CTENEHEeH
CBOOO/IbI U/I€ANIBHOTO ra3a, a TAK)Ke C MOJIIPHBIMH TEIUIOEMKOCTSIMH. Y paBHEHHE auadaThl.
Pabota u n3MeHeHne BHYTpeHHEN SHEPrUH B aI1abaTHOM MPOIIecCe.

TemnoeMKoCTh Tena, MOJIIpHas U yAeJIbHas TEIUNIOEMKOCTb. TemI0oéMKOCTh B
paznuuHbIxuzonporeccax. CoorHomenue Maiiepa. [Tonutponuueckuii mporecc.

Tennora (KOIMYECTBO TEMJIOTHI), BHYTPEHHSS SHEprus U paboTta rasa npu pacumpenuu. Ilepsoe
Hayajo TepMoauHamMuKu. [lepBoe Hayano TepMOAMHAMUKH B U30IIPOIIECCaX.

Bropoe nauano tepmonuHamuku (popmynuposku Knaysuyca, KenbBuHa u ¢ TOUkH 3peHHs
BeuHoro asuratess). [Huxn. Hukn Kapro. KITJ[ TermoBoit MammHbL.

OTnnuus uaeanbHOro rasa ot peanpHoro. Otinuus raza Ban-nep-Baanbca ot peanbHoro.
YpaBHEeHUs COCTOSIHUS WIEalbHOTO Ta3a 1 raza Ban-nep-Baansca. U3oTepma raza Bau-nep-
Baanbca. Jluarpamma cocTostHUNA. AHOMaJIbHbBIE COCTOSTHUS (TIepeOXIIaXICHHbIHN Nap U neperperas
KHUIKOCTB).

OHntponus. CBA3b 3HTPOINU C TEIUVIOTOW. DHTPONMS B pa3IMUHbIX Ipoueccax. M303HTponniiHbIi
npouecc. Bropoe Hayano TepMoJuHAMUKY B SHTPONIMMHON (POPMYITHUPOBKE.

OcHoBBI TeOpHH BepOSITHOCTH. Pacnipenenenne MakcBenia 1 ero CBOMCTBA.

Bbapomerpuueckas popmyna. Pactipenenenus bonsiimana u Makcseinia-bosbimana.

Toueunstit 3apsa. [IpoOHbIit 3apsz. 3akoH Kynona. HampspkeHHOCT U MOTEHIMAIIIEKTPHUECKOTO
T0JIS1, JIMHUW HAIPSHKEHHOCTH.

[TpuHIUII Cynepro3uuuy MEKTpUIecKux nosiei. Teopema ['aycca 1 BEKTOpaHANIPSKEHHOCTH
3IEKTPUUYECKOTO MOJIS.

Pabora cui anekrpoctaruyeckoro mnoss. Csi3b HAPSHYKEHHOCTH M IIOTEHIINAA,
SKBUIIOTEHIMAIbHBIEC TOBEPXHOCTH.

[Tongpuzanus 1UANEKTPUKOB. BUABI IUAIEKTPUKOB U MEXaHU3MBI UX TOJISIPU3ALUH.
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CernerosieKTpuKH, et ructepesuca. [1be3031eKkTpuky.

Bexkrop nonspuzanuu. MHayKIus 351eKTprudecKoro noss. Jusnektpuueckas IpOHUIAEMOCTb U
BOCIIpUUMYHUBOCTh. Teopema ["aycca a1 BeKTopa NoJIspU3alyi.

Teopema ["aycca 11 MHAYKIMU 3JIEKTPUYECKOTO NoJisl. [ paHUUYHbIE yCIOBUS HA IpaHULIepa3iesa
JBYX JIUAJICKTPUKOB.

[TpoBOAHMKY BO BHEIIHEM 3JIEKTpUUECKOM 1ojie. CBOOOHBIN U CBA3aHHBIN 3apsi/ibl. Y CIIOBUE
paBHOBecCHs JiJIsl TPOBOIHUKA. HanpskEHHOCTD MOJISI CHAPY KU OT MIPOBOJIHUKA.

Konzaencaropsbl, BUbl KOHIEHCATOPOB M0 (hopme 00KIaA0K. DNeKTpoEMKOCTh. CoeMHeHne
KOH/ICHCATOPOB.

DHeprusi CUCTEMBI 3apsA0B. DHEPrusl 3apsSKEHHOT0 POBOJIHUKA U 3apsKEHHONOKOHIEHCATOPa.
OO0BEMHAs TUTOTHOCTD SHEPTHH SJICKTPHUECKOTO TOJIS.

OnekTpuueckuil Tok. Cuia U MiI0THOCTh TOKa. CBS3b MIIOTHOCTH TOKA CO CKOPOCTBIO 3apsI0B.
Hamnpsoxenune. 3/1C. 3akon Oma (117151 OTHOPOIHOTO ¥ HEOJHOPOJHOTO YYaCTKa IEMH, AJI TOJHON
uenu), 3akon OMa B auddepenunanbHon hopme.

Comnpotusnenue. Y aenbHoe conpoTuienne. Gusndeckas npupoaa CONpOTUBICHUS BMETAIIIaX.
3akoH J[xoyinsa-Jlenuna. CoeauHeHue pe3ncTopoB. MOIHOCTh TOKA.

DnekTpuueKkas 1enb. ¥Y3el, BETBb U KOHTYp dJekTpuueckoil uenu. [Ipasuna Kupxroda.

Tok B anektponuTax (35eKkTpoinu3, 3akoH Dapanes) v TOK B razax (BUIbI pa3psaaa).

CBoboansble 3aTyxaromue kojiebanust B LC-koHType (ypaBHeHue u ero pemenue). Koappumnuent
3aTyXaHus, JorapuMUIecKuil 1eKpeMeHT 3aTyXaHus, 100poTHOCTh. COOCTBEHHAsIYACTOTA
KOHTYpa.

Brinysknennslie snextpuyeckue konedanus B LC-koHType (YpaBHEHHE U ero peuieHue).Pesonanc
B LC-koHTYpe. AMIUTUTYIHOE 3HaUYE€HUE CUJIbI TOKA. AMIUTUTYAHO-4YaCTOTHASI 3aBUCUMOCTb.
Ilepemennsiit Tok. KBazucranmonapusie Toku. llepeMeHHbIN TOK, TEKYLIUH Yepe3 KaTyLIKy, U
IIEPEMEHHBIN TOK, TEKYIIUN Yyepe3 KOHJAeHcaTop. IlepeMeHHbIi TOK Ha y4acTKe LelH,
coJiepKallleM KaTyIIKy, KOHJIEHCATOp U pe3ucTop. PeakTuBHbIE conpoTuBiieHUs. CMElIeHNe TOKa
u HanpsbkeHus 1o ¢dase. [onHoe conpoTuBieHne (MMnenaHc). MomHOCTh IEPEMEHHOIO TOKA U
JEHCTBYIOIIEE HAIIPSIKEHUE.

B3aumoneiicTBue 1Byx TOKOB (3akoH Amrepa). MarHuTHas MHAYKIUS, TMHUA MarHUTHON
uHAYKIuA. [[puHIUD cyneprno3uiiuu yisl MAarHUTHBIX nojiei. 3akoH buo-Casapa-Jlamnacca (s
TOHKOTO MPOBOJHUKA, JJIS CPEBI U JJIS IBIKYIIIETOCS 3aps/ia).

Teopema ["aycca 1 BeKTOpa MarHUTHOM MHAYKIMH. Teopema 0 HUPKYISIUHU U1l BEKTOpa
MarHuTHOM UHIYKIIUKA. MarHuTHas HHIYKIHs O€CKOHEYHOTO MPSMOTO MTPOBOTHUKA C TOKOM.
MOMEHT, IEUCTBYIOIINI HA KOHTYP C TOKOM B MarHUTHOM 110JI€. MarHUTHbIM MOMEHT.
Marneruku. Buasl MarneTukoB. @eppoMarHeTusMm U NeTis rucrepesuca. MUKpoToku
(aTomapHbIE/MONEKYISIPHBIE) TOKH U TOKU MMPOBOJUMOCTH. MexaHH3Mbl HAMAarHUYMBAHUS Pa3HbIX
BHJIOB MarHETHUKOB.

HamaranuenHocTs. MarnuTHas pOHUIIAEMOCTh U BOCIIPUUMUUBOCTD. Teopema HUpKyIsSIun
BEKTOpa HAMarHUYCHHOCTH.

HanpsxenHocTs MaruuTHOTO 10Jis1. CBSI3b HAPSKEHHOCTH, HAMArHUYEHHOCTH U MHAYKITUH.
[Hupkynsiys BEKTOpa HAMPSHKEHHOCTH MAarHUTHOTO MOJIs. [ paHWYHBIC YCIOBHS Ha TPAHUIIS
paszena AByX MarHeTUKOB.

Cwia Ammniepa. Cuna Jlopennia. PabGota, coBepiraemasi MAarHUTHBIM TTOJIEM HAJl KOHTYPOM CTOKOM.
JIBr>KeHue 3apsHKEHHOM YacTUIIbl B MATHUTHOM MOJI€ (€CJIM YaCTUIIbI BIETAET MEPIIECHIUKYIISIPHO
JUHUSM WHIYKIMH | TI0]] YTJIOM K JIMHUSIM HHAYKIUH). DddexT Xoia.

SBnenue sanexrpomaruutHoM uHAYKIUU. DJ1C unaykuuu. 3akon Papanes 1
AJEKTpOMAarHUTHON nHAYKIMU. [TpaBuso Jlena. ManyktuBHOCTh. CamMmouHyKius. BzauMuas
WHIYKIUS.

Tox 3aMbIKaHMS ¥ Pa3MBIKAHHS [IETTH. DHEPTUsT MATHUTHOTO TIOJISI BUTKA WJIK KaTymKu.O0bEMHas
IJIOTHOCTh SHEPTMH MAarHUTHOTO TMOJIS.

Buxpeoe snektpudeckoe nose. Tok cMeleHus. DJeKTPOMArHUTHOE MoJie. Y paBHEHUS
MakcBeria (B uHTerpayibHoi u nuddepenuansHoit popme). BoaHoBoe ypaBHEHHE.

Pemenue ypaBHeHnii MakcBesuia (BOJIHOBOTO YpaBHEHHS ) JIJIsl POCTPAHCTBA O€3 TOKOB
MIPOBOJMMOCTH ¥ CBOOOJHBIX 3apsiaoB. [nockas anekrpomarautHas BomHa. CBoicTBa
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JIEKTPOMAarHUTHBIX BOJIH. IIOTHOCTE SHEPruM 371E€KTPOMarHUTHOTO MOJIsA, BEKTOpP Y MOBa-
[ToiinTHHTra. J[aBneHue cBeTa.

CgeroBoii otok. Cuia ceta. DoTOMETpHUECKUE BEITMUUHBI U €IMHULIBI (IPKOCTb, CHJIA CBETA,
OCBEIICHHOCTb, CBETUMOCTb). TOUEUHBII 1 U30TPOIHBIN UCTOYHUKH CBeTa. 3akoH JlamOepra.
CBs3b SHEPreTUYecKU U (POTOMETPUUYECKUX BEJIMYHH.

JIy4d. YeTsipe ri1aBHBIX 3aKOHA reomeTpuyeckoit ontuku. [Ipunnun @epma. Ontudeckas ajivHa
yTU. AGCOIOTHBIN U OTHOCUTENLHBIN MOKA3aTeNb IpeIoMIIeHus . [ paHUIIbI IPUMEHUMOCTH
TrE€OMETPUUYECKON ONTUKH.

Jlunza. Tonkas nuH3a. OnTHYecKas cuia JIuH3bL, GOoKyc, hokycHoe paccTosnue. Knaccudukanms
nuH3. PopMysia TOHKOH JUH3bL. [IpUHIMITEL U IPUMEPBI TOCTPOSCHUSIM300paKEHUI B TOHKHX
JIMH3AX.

Tok B OJIyNIpOBOJHUKAX: HOCUTEIH 3apsJa, 3aBUCUMOCTb OT TEMIIEPATYPbI, TUIIBITPOBOAUMOCTH,
IJIOTHOCTH TOKa. OCHOBBI 30HHOM Teopuu (OTIMYME IPOBOJAHUKOB, ITOJYIPOBOIHUKOB U
JTUDJICKTPUKOB).

CBer Kak 3JieKTpoMarHuTHast BojaHa. Clio’keHre ABYX BOJH. MOHOXpPOMaTUYHOCTb U
KorepeHTHOCThb BoJH. [Ipunimn ['oiirenca. MaTepdepenius ceera. Y cioBus MUHUMYMa U
MaKCUMyMa.

Nntepdepenius ceeta. OnbiTol FOHra ¢ nsyms mensiMu. MaTepdepeHus B TOHKUX IUIEHKAX U
uHTepPEPEHIHs B TOHKOM KJIMHE (ITOJIOCHI PAaBHOTO HAKJIOHA U TTOJIOCH PAaBHOW TOJIIIUHBI).
Konba HerotoHa.

Hudpakmus ceera. [punnun [oiirenca-®Openens. Judpakuus Openens, meto 30HOpeHes.
Hudpakius Openenst Ha KPyIriIoM OTBEPCTUH U HA KPYTJIOM HEMPO3PayHOM JUCKE.

Hudpakmus ceera. [Ipunnun [oiirenca-Openens. Audpakuus Opayrarodepa Ha TOHKON SN
(Bux nudpakMOHHON KapTUHBI, YCIOBUSI MUHUMYMa U MakcumyMa). udpaxus Ha
TU(GPAKIUOHHON peméTKe (IJIaBHbIE U JOMOJIHUTEIbHBIE MUHUMYMBI).

Hucnepcus csera. [IpyunHbl BOSHUKHOBEHHUS SIBJIEHUS U BBIBOJ (hopMyiiel aucniepcuu.l paduk
3aBHCHMOCTH MOKa3aTessi IpeJoMiIeHus oT 4acToThl. HopmaiibHas n aHOMasIbHas AUCTIEPCHSL.
TennoBoe u3nydeHue u ero ocooeHHoctu. McnyckarenbHas 1 IOMJIOmATeNbHask ClIOCOOHOCTH.
3axon Kupxroda ans temnoBoro usnydenus. A6contoTHO 4€pHoe Teno.3akoHbl CtedaHa-
bonbumana u cmenienus Buna. @opmyisl Panes-/xunca u Buna. Ynerpaduoneropas
karactpoda. I'unoresa o kBanrax [Inanka. ®opmyna [Inanka u e€npenenbHble Nepexoabl Npu
MaJIbIX ¥ OOJIBIIMX YaCTOTAX.

®oroaddext (BHEemHU). 3akoHbl CTONETOBA U UX IPOTUBOPEUNE KIACCUUECKOI BOJHOBOM
Teopuu cBeta. Popmyna DiiHmTelHa 111 poTordpdexTta. OobsicHeHHe 3akoHOBCTOIETOBA €
WCIIOBb30BaHUEeM TeopuH o poroHax. Kpacnas rpanuna potosrddekra.

A dexr Komnrona, KOMITOHOBCKOE CMeEIlIEHUE. 3aKOHbBI COXPAHEHUS SHEPTHUH UUMITYJIbCca IPU
KOMIITOHOBCKOM paccestHuH. KopnycKysipHO-BOJIHOBOM Jlyallu3M MPUPOJbI CBETA (U, B LIEJIOM,
AJIEKTPOMAarHUTHOTO U3JIyYEHUs).

ATOMHBIE CIEKTPHI, X BU U cepur. OnbIT Pesepdopaa. Moaenu aroma (Tomrcona,
rutaneTapHasi). Monens atoma bopa, nocrynatsl bopa, ycnoBue kBanToBanust bopa. Criektp
(’HEpreTUYEeCcKre ypoBHH) aToMa bopa u ero cBOMCTRa.

KopmyckynsipHO-BOIHOBOM Ayannu3M CBOWCTB BenlecTBa. Teopus ae bpoiins, anuHa BOJIHBL 1€
Bpoiins. OnsiTel J{pBuccona u Jxepmepa u onbit @adbpukanta. [Ipuunna, 1o KoTopoii BOIHOBbIE
CBOICTBa He HAOIIOJAIOTCS Y MaKpooObekToB. Pa3oBasi ¥ IpyIIOBasCKOPOCTH BOJIH Jie bpoiins.
CootHomenue HeonpeaenéHuoctel. [Ipunnun Heonpenenénnoctu I'eitzendepra u caencTBUS U3
Hero (TMOHSATHE TPAeKTOPUHU B KBAHTOBOM (pU3MKE, BEPOSATHOCTHBIN XapaKTEepKBAaHTOBOM (U3UKH).
CooTHo1IEHNE HEOTIPEAENEHHOCTEN SJHEPTUN U BPEMEHH.

[Tpunuun coorBercTBUs. OniepaTophl B KBAHTOBOM (U3MKe. Y paBHEHHE HA COOCTBEHHbBIE
3Ha4YeHus1 U cobcTBeHHbIe PyHKIMM onepaTtopa. Oneparop ummynbca. Oneparop ['amunsToHa
(ramuneroHuan). YpaBaenue [llpenunrepa (cranimonapaoe uBpemenHoe). Bomnosas GyHKIusI.
BonnoBas ¢yHkims, e€ cMbIch 1 e€ cBolicTBa. BpemenHas yactb BoHOBOH (yHKIMu. [TpunImn
IIPUYMHHOCTH B KBAHTOBOM MEXaHUKE.

Vpasuenue lllpenunrepa u BotHOBast PyHKITHS CBOOOTHOM YacTUIIBI. JIMHEWHBINH TapMOHUYECKUN
KBaHTOBBIN ocuuiuisaTop (ypaBHenue llpenuHrepa u sHEpreTHUECKUNUCTIEKTD ).
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71. Yactuna B IpsSMOYToJIbHOW OJHOMEPHOM NOoTeHIMAIbHOU siMe (ypaBHeHue lIpeaunrepa u ero
pelieHns). DHEPreTUUECKUN CIIEKTP YaCTULIbI B TOTEHIIMAIILHON siMe. BepoaTHOCTh HaX Ok ACHHUS
YaCTHUILIBI B PA3IUYHBIX TOUKaX sIMbL. [IpoxokaeHre yacTullbl CKBO3b MOTEHLUATIbHBINA Oapbep
(TyHHenupoBanue) u ero pusudeckuii cMbicit. KoadduimenT npo3paynoctu 6aprepa (CMbICT U
(opmyura).

72. VYpasuenue lllpeaunrepa ais 371€KTpoHA B aTOME Bo1opoia. BoiaHOBbIe hyHKIIMU U
SHEPIreTUYECKUI CIEKTP IEKTPOHA B aTOME BO10poia. KBaHTOBBIE YKCIIa, UX CMBICI U 3HAYEHUS,
KOTOpPBIE OHHU MPUHUMAIOT. OpOUTATBHBI MEXaHUYECKHI MOMEHT YaCTULIbI NypaBHEHUS Ha €T0
coOcTBeHHbIe 3HaYeHUs1. CIIUH, ero CMBICT U cOOcTBeHHbIe 3HaueHus. [lonsTHe opOuTanu.
®epMuoHsl ¥ 0030HbI. Paciienienne 3uepreTndeckux ypoBHel (BoipoxaeHnue). [Ipunnun [laynu.
[TocnenoBarenbHOCTH 3aMIOJIHEHUE YHEPIETUYECKUX YPOBHEN B aTroMe. Pa3peménnele u
3anpeniéHHbIe Iepexoabl B aToMe (TpaBuiIa 0Toopa).

73. VYpasuenwue Lllpenunrepa ans MoJeKyIbl Bogopoaa. Anuadaruueckoe npubdaumxenue. BorHosas
(bYHKIMS MOJIEKYJISIPHOMOPOUTAIIHN KaK TMHEWHAs! KOMOMHALINS aTOMHBIXOPOHUTAJICH.
KynonoBckue u oOMeHHbIe HHTErpaibl. OOMEHHOE B3aUMOIeHCTBUE. DHEPTETUUECKHUI CIIEKTP
MOJIEKYJI. Buabl XMUMUYECKOM CBSI3M B MOJIEKYJIAX.

74. Crpoenue siapa atoma. Hykionsl. 3apsaoBoe 1 MaccoBoe uncia. M30Tomnbl. DHepruscBs3u sapa u
nedexT Macchl. SaepHble cuibl U UX cBoiicTBa. Monenu sijipa (kanenabHasi, 000J04edHas,
00001IeHHAasN).

75. PaamoakTUBHOCTH. 3aKOH paJIMOAKTUBHOTO pacnana. [locrosunas pacnana, mepuo mojaypacrasa,
cpenHee BpeMs KHU3HU siApa. AKTUBHOCTh PaJIMOAKTUBHOTO U30TONA/Aapa. SaepHble peakiuu u
3aKOHBI COXpaHEHHS B HUX. AJb(a- u Oera-pacnaasl. Anbda-, 6eTa uraMma-u3IydeHnue 1 ux
OCHOBHBIE CBOWCTBA.

10. CAMOCTOSTEJIBHAS PABOTA CTYAEHTOB

Cooeporcanue, mpebosanus, ycio6usi U NOPAOOK OP2AHUZAYUU CAMOCMOAMENbHOU pabomol
obyuarowuxcs ¢ yuemom @opmbl obyuenus onpedensiiomcs 6 coomeemcmeuu ¢ «llonoocenuem o6

Op2aHU3aYUU CAMOCMOSMENLHOU pabdomvl 00VHAOWUXCA», YMBEPHCOeHHbIM YueHvim cosemom Yal'y
(npomoxon Ne§8/268 om 26.03.2019 2.).

dopma 00ydeHUs — OUHO-3a04YHasL.

dopma
Bua camocrosiTe1bHOM padoThI KOHTPOJIA
(npopabomka yuebnoeo mamepuana, | Oobem (nposepxa
Ha3sBaHue pasziesioB 1 TeM pewenue 3a0ay, pepepam, 00K1ao, B pewenus
KOHMPONIbHAsL paboma, N0020MosKa K | 4dacax 3a0ad,
coaue 3auema, K3amena u op.) pegepama u
ap.)
1.Mexanuka [TpopaboTka yuebHOTO MaTepuania ¢ pOBEpKa
UCIIOJIb30BaHUEM PECypCoOB yueOHO- pereHus
METOMYECKOT0 U MH(POPMAITMOHHOTO 3a/1a4,yCTHBIN
o0ecriedeHus QUCIIUILUINHEI 2 OTIpoC,
¢ Pemrenue 3a1a4 MpoBEpKa
¢ [loaroroBka k 1a00paTOPHBIM OTYETOB 10
pabotam 71a00paTOPHBIM
¢ TloaroroBka Kk ciade SK3aMeHa
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2.MonekynsipHasduzuka ¢ [IpopaboTka yueOHOTO MaTepuana ¢ MPOBEPKA
HCIIOJIH30BAHUEM PECYPCOB YUEOHO- peleHus
METOAMYECKOr0 U HH(OPMALIUOHHOTO 3aja4, yCTHBIN
o0ecreyeHns: AUCIUTUINHBI o OIpoc,
e Pemenue 3aa4 IIpOBEpPKa
¢ JloaroroBka K 1a00paTOPHBIM OTYETOB 110
paboram 71a00paTOPHBIM
[ToaroroBka k caaue sk3amMeHa

3.0cHOBBI o [IpopaboTka yuyeOHOTO MaTepHaa ¢ MpoBEpKa

TEePMOAMHAMUKH UCIOJIH30BAHUEM PECYPCOB YUEOHO- pelieHus
METOJIMYECKOT0 U MH(OPMALTMOHHOTO 3aja4, yCTHBIN
o0ecreyeHns: AUCIUTUINHBI o OIpoc,
¢ Pemienue 3agau poBEpKa
¢ [loaroroBka k 1a00paTOPHBIM OTYETOB 110
paboram 71a00paTOPHBIM
e [loaroroBka K caye sK3aMeHa

4.MexaHudeckue ¢ [IpopaboTka yueOHOr0 MaTepuana ¢ MpPOBEpKa

KOJICOAHUS 1 BOJIHBI HCIIOJIB30BAHUEM PECYPCOB YUEOHO- pemeHus
METOJIMYECKOTO U MH(HOPMALITMOHHOTO 3a/1a4, yCTHBIN
o0ecreYeHnsT AUCIUTUINHBI o orpoc,
¢ Pemenune 3a1a4 pOBEpKa
¢ [loaroroska k 1a00paTOPHBIM OTUYETOB 11O
pabotam 1a00paTOPHBIM
o [loaroroBka K craye sK3aMeHa

5.21eKkTpudeckoe mnose ¢ [IpopaboTka yueOHOr0 MaTepuana ¢ MpOBEpKa
WCTIOJIB30BAHUEM PECYPCOB YIEOHO- pelieHus
METOAMYECKOTO U HH(OPMALIMOHHOTO 3aja4, YCTHBIN
o0ecTieYeHNsT TUCTUTUTNHBI o orpoc,
e Pemenue 3aga4 MpOBEpKa
¢ [lonroroska k 1a00paTOPHBIM OTUYETOB 110
pabotam 1a00paTOPHBIM
e JloaroroBka K cjaue SK3aMeHa

6.D51eKTpUYECKUil TOK e IIpopaboTka yue6HOro Marepuana ¢ IpOBEPKa
WCTIOJIB30BAHUEM PECYPCOB YIEOHO- pemieHus
METOAMYECKOTO U MH(POPMAIIHOHHOTO 3aja4, yCTHBIN
o0ecTieYeHNsT TUCTUTUTNHBI o orpoc,
¢ Pemenue 3a1au poBepKa
¢ JloaroroBka K 1a60paTOPHBIM OTYETOB TI0
paboram 71a00paTOPHBIM
o JloaroroBka K cjaue SK3aMeHa

7.MarueTusm ¢ JIpopaboTka yueOHOro MaTepuaa ¢ IpoBepKa
WCTIOJIH30BAHUEM PECYPCOB YIEOHO- peteHus
METOAMYECKOTO U MH(POPMAITHOHHOTO 3a71a4,yCTHBIN
o0ecTieYeHNsT TUCITUTUTNHBI 23 orpoc,
¢ Pemenue 3a1a4 IpoBepKa
¢ JloaroroBka K 1a60paTOPHBIM OTYETOB 110
pabotam 71a00paTOPHbI
o JloaroroBka K ciade dK3aMeHa M
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8.2JeKTpOMarHuTHOE ¢ [IpopaboTka yueOHOTO MaTepuana ¢ MpOBEpKa
T0JI€, SJICKTPOMAarHUTHBIC | MCIOJIB30BAHUEM PECYPCOB YUEOHO- pemieHus
BOJTHBI METOJINYECKOTO U TH(POPMAIIIOHHOTO 3a/1a4, yCTHBIN
o0ecreyeHns: AUCIUTUINHBI 23 OIpoc,
e Pemenue 3aa4 IIpOBEpPKa
¢ JloaroroBka K 1a00paTOPHBIM OTYETOB IO
paboram 71a00paTOPHBIM
¢ [loxnroroBka Kk ciaye SK3aMeHa
9.0cHOBBI (hOTOMETPHH, o [IpopaboTka yuyeOHOTO MaTepHaa ¢ MpoBEpKa
reoMeTpHUUecKas ONTHKA, | HMCIOIh30BAHHEM PECYPCOB YUEOHO- pelieHus
OCHOBBI BOJIHOBOH ONITUKU | METOAMYECKOTO U HH(POPMAITHOHHOTO 3aja4, yCTHBIN
o0ecreyeHns: AUCIUTUINHBI 23 OIpoc,
¢ Pemienue 3agau poBEpKa
¢ [loaroroBka k 1a00paTOPHBIM OTYETOB IO
paboram 71a00paTOPHBIM
e [loaroroBka Kk caaye 3K3ameHa
10.KBanToBas nmpupoaa ¢ [IpopaboTka yueOHOr0 MaTepuana ¢ MpPOBEpKa
U3ITyYeHHUS HCIIOJIB30BAHUEM PECYPCOB YUEOHO- pemeHus
METOJINYECKOTO U MH(OPMAITMOHHOTO 23 3a]a4,yCTHBIN
o0ecreYeHnsT AUCIUTUINHBI OIPOC,PK3aMEH
e Pemenue 3aga4
¢ [loxaroroBka Kk ciaye SK3aMeHa
11.ATOMHBIE CIEKTPHI, ¢ [IpopaboTka yueOHOrO MaTepuana ¢ MpPOBEpKa
MOJIENI aToMa WCIIOJIB30BAHUEM PECYPCOB YUEOHO- pemeHus
METOJIMYECKOTO U MH(OPMAITMOHHOTO 23 3a]a4,yCTHBIN
o0ecTieYeHnsT TUCITUTUTNHBI OIPOC,IK3aMEH
e Pemenue 3anau
¢ [loxnroroBka Kk ciaye SK3amMeHa
12.0OcHOBBI KBaHTOBOH e IIpopaboTka yueOHOro MaTepuaa ¢ IpOBEpKa
buznku HCIOJIb30BAHUEM PECYPCOB YUEOHO- pelieHus
METOAMYECKOTO U HH(POPMAITHOHHOTO 23 3314,y CTHBIN
obecreyeHns: AUCHUIUINHBI OIPOC,IK3aMeH
e Pemenue 3anau
¢ [loxnroroBka Kk ciaye SK3amMeHa
13.AToMHas pusnka ¢ JIpopabGoTka yueOHOro MaTepHaa ¢ MpOBEpKa
HCIOJIb30BAHUEM PECYPCOB YUEOHO- pelieHus
METOAMYECKOTO U HH(OPMALIMOHHOTO 23 3aj1a4,yCTHBIN
o0ecTieYeHNsT TUCITUTUTNHBI OIPOC,IK3aMEH
e Pemenue 3ana4
¢ [loxaroroBka Kk ciaye SK3amMeHa
14.S1nepnas ¢puznka ¢ [IpopaboTka yue6HOr0 MaTepuaa c IIpOBEpKa
HCIOJIb30BAHUEM PECYPCOB YUEOHO- pelieHus
METOAMYECKOTO U HH(POPMAITHOHHOTO 23 3aJ1a4,y CTHBIN

o0ecreueHuss QUCLUILINHBI
o Pemenune 3amau
¢ [loaroroBka Kk cmade dK3aMeHa

OITPOC,9K3aMCH
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e MoitO¢uc CrannapTHbIHI
¢ OCAnbT Pabouas craniusd

B) [IpodeccnonanbHbie 0a3bl JAHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE CHCTEMbI:

1. D1eKTPOHHO-0MOTHOTEYHbIE CHCTEMbI:

a.  IPRbooks[Dnexrponnblii pecypc]: 3/eKTpoHHO-OMOIMOTeYHass cucteMa/ rpymna komnanuid At [Tu Op
Menua. - DnektpoH. gaH. - Caparos, [2022]. - Pexxum mgocryma: http://www.iprbookshop.ru.

b. FOPAMT[DnekTpoHHbIii  pecypc]:  dIeKTpoHHO-6mbmmoTeunas cuctema/ OOO  DIEKTPOHHOE
m3parenscrBo  TOPAUT. - OnekTpoH. gaH. — MockBa, [2022]. - Pexum pgocryna:
https://www.biblio-online.ru.

C. KoHcyabTaHT cTyaeHTa [DJIEKTPOHHBIH pecypc|: 3JeKTpoHHO-OmOmmoTreunas cucrema/ 00O

[Tonmutexpecypc. - OnektpoH. JnaH. — Mocksa, [2022]. - Pexum pocryna:
http://www.studentlibrary.ru/pages/catalogue.html.

d. Jlamb[DnekTpoHHBIH pecypc]: anekTponHo-0ubmMoTeuHas cuctema/ OO0 DBC Jlaub. - DIEKTpPOH. JaH.
— C.-IletepOypr, [2022]. - Pexum aoctyna: https://e.lanbook.com.

e. Znanium.com [DyekTpoHHBIA pecypc]: 37eKTpoHHO-OMOmmoreunas cuctema/ OOO 3HaHHyM. -
DsekTpoH. naH. — Mockaa, [2022]. - Pexxum poctyma: http://znanium.com.

2.  KoncyastanrtlIliatoc[ DnekTpoHHBINH pecypc]: cripaBodHas mpaBoBas cuctema/ Komnanus «KoncynpTant
[Tmrocy. - Dnektpon. naH. - Mocksa: Koncynsrantlnroc, [2022].

3. bBa3za naHHBIX NEePHOAUYECKUX H3AAHMH [DIEKTPOHHBIA pecypc]: 3nekTpoHHbIE XypHAIE/ OO0
NBHUC. - DNEeKTPOH. JIaH. - Mockaa, [2022]. - Pexum JIOCTYyIIa:
https://dlib.eastview.com/browse/udb/12.

4. HauuonanbHas 3jeKTpoHHAast OMOMOTeKAa [DIEKTPOHHBIM pecypc]: sJeKTpoHHas OmOiMoTeka. -

DnekTpoH. 1aH. — Mockaa, [2022]. - Pexxum poctyma: https://H30.pd.

5.  DuektpoHHasi Oubauoreka aucceprauuii PI'b [Dnexktponnslii pecypc]: anekTpoHHas Oubiamorexa/
®TI'BY PI'b. - Dnekrpon. nan. — Mocksa, [2022]. - Pexxum noctyna: https://dvs.rsl.ru.

6. DeaepajbHble HHPOPMANMOHHO-00pa30oBaTeIbHbIE MOPTAJBI:

Nudopmannonnas cucrema EnuHOe OKHO jocTyma K oOpa3oBaTenbHBIM pecypcaM. Pexum mocryma:

http://window.edu.ru.

®enepanbublii moptan Poccuiickoe oOpazoBanue. Pexxum gocryma: http://www.edu.ru.

Oopa3oBartenbHble pecypenl Yal'y:

DnexkTponnas oudauoreka Yal'V. Pexxum nocryma: http:/lib.ulsu.ru/MegaPro/Web.

OopazoBarenbHbiii moptan Yiul'Y. Pexum nocryna: http://edu.ulsu.ru.

8. IlpodeccnonaibHbIe HHPOPMALMOHHBIE PeCyPChI:

8.1. [Dnextponnstii pecype]. URL: http://fasie.ru — caiit ®onaa coaelicTBUs pa3BUTHIO

8.2. [Dnexrponunsiit pecypc]. URL: http://kremlin.ru/events/ councils/by-council/6/53313.

8.3. [Daexrponusiii pecype]. URL: http://www.grandars.ru/student/marketing/novyy-produkt.html

8.4. [Dnextponnsiii pecypc]. URL: http://www.mckinsey.com/business-functions/risk/ our-insights/mckinsey-
on-risk. - McKinsey on Risk. Issue 1, 2016.

8.5. [Dnextponnsrii pecype]. URL: http://www.pattern-cr.ru/.

8.6. [Omekrponnsii pecypc]. URL: https:/fpi.gov.ru — odunmanehbii  caiit  ¢oHma coaelcTBUS
NEePCIIEKTUBHBIX HCCIICAOBAHUI

8.7.[Onextponnsiii pecypc]. URL: https://habrahabr.ru/ company/friifond/blog/293444/. — ®PUN doux
«MneampHast Mpe3eHTAIMS TS CTapTaray.

8.8. [Omextponnsnii  pecypc]. URL: https://rusability.ru/internet-marketing/43-luchshih-sayta-dlya-
marketologov/.

8.9. [DnexTponusiit pecypce]. URL: https://Www.rvc.ru — opunmanbublil cailT ponna Poccuiickoit BeHuypHOH
KOMITAHUH

8.7. [Dnextponnsrii pecypc]. URL: https://www.rvc.ru/eco/ - caiit o HanMOHAIBHOW TEXHOJIOTUYECKOU
MHHIIATUBE U TEXHOJIOTHYECKOM PA3BUTHH

8.8.[nexTponHsbIit pecypc]. URL: https://www.ted.com/talks/
charles_leadbeater_on_innovation?language=ru. Yap:p3 JIugbutep 06 HHHOBAIUAX.

8.9. [Dnextponnsrit pecypc]. URL: https://www.youtube.com/ channel/UCp0z-UFvKUBTKtVNBIgyX7A.
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[TonGopka Buaeo ¢ MexayHapoaHoro Gopyma « OTKPBIThIC HHHOBAIIUW.

8.10.[DnexTponnsiit pecypc]. URL: https://www.youtube.com/ watch?v=M9JHY TqcZng. - JIxo6¢. Umnepus
cobnazna / ®uiasm / HD

8.11. Buor npo unHoBarmu. Pexxum nocryna: http://helpinn. ru/luchshiy-film-pro-innovatsii.

8.12. Bce o munensusx. Pexxum gocryma: https://prava.expert/litsenzii/chto-eto-takoe.html
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHBI

AynuTtopuu JUisl POBEJCHUS JCKUUA U CEMUHAPCKUX 3aHSTHH, JUIsl MPOBEACHUS TEKYIIEro
KOHTPOJS ¥ TMPOMEKYTOYHOM aTTECTAallUM, KypPCOBOTO TMPOCKTUPOBAHHUSA, TPYMNIOBBIX U
WHJIMBUIYATBHBIX KOHCYJIbTAIIH.

AyauTopun YKOMIUIEKTOBAHbI CIEIMAIM3UPOBAHHON MeOebto, y4eOHOM JOCKOH. AynuTopuun
JUIsl TIPOBEJICHUS JICKIUKA 00O0PY/IOBaHBI MYJbTUMEIUUHBIM O0OPYIOBAaHUEM ISl MPEIOCTABICHUS
uHpopmanuu Oonplioi ayautopuu. lloMemnieHus i CaMOCTOATEIbHOW pabOThl OCHAIIEHBI
KOMITBIOTEPHONW TEXHUKOW C BO3MOXXHOCTBIO MOAKIIOYCHHS K ceTh «HTepHeT™ M obecredcHreM
J0CTyna K SJIEKTPOHHOUW WH(GOPMaIlMOHHO-00pa30BaTeNbHON cpene, 3JIEeKTPOHHO-OMOIMOTEUHOM
CHCTEME.

Jlist mpoBeieHus 1ab0paTOPHBIX padOT UMEETC ClieAyIoIIee 000pyI0BaHHE:
JlaGopatopHas yctaHoBka "MarmuHa ATByna".
JlaboparopHas ycraHoBka "MasTHuk O0epOexa".
JlaGopatopHas ycTaHOBKa "MaTemMaTnyeckuii MasiTHUK'.
JlaboparopHas ycraHoBka "MasTHuK MakcBesuia'.
JlaGopatopHas ycTaHoBKa "M3MepeHue nokaszarens aanadbarsl Bo3ayxa'.
JlaTauk naBieHUsI.
HInpurr ¢ THOKUM LIUTAHTOM.
JlaboparopHas ycraHoBKa «/3ydeHre H30XOpHOT0 MPOLIECCay.
JlaGopaTopHasi ycTaHOBKa «DJIEKTPOCTaTUYECKasi BAHHAY.

. JIabopartopHas ycraHoBka «M3yuenue 3akonoB Kupxroday.

. JJaboparopHas ycraHoBKa "MOCT HOCTOSIHHOTO TOKa".

. Mara3us 00pa31oBbIX CONPOTUBICHUH.

. CoenuHuTEIBHBIE TPOBOAA.

TaHreHc-raJbBaHOMETP.

. ICTOYHUK OCTOSIHHOT'O TOKA.

. JIabopartopHas yctaHoBka «LC-KOHTyp».

. I'eHepaTop CUTHANIOB CHHYCOMJIAIIBHOM U MIPSIMOYTOIBHOMN (hOpMBI.

. Octmmtorpad.

. BonpT™meTpsl.

. AMInepMeTpsbl.

. Mukpockon MBC-10.

. IITaHTeHIMPKYIIb.

. Komneroreps! co ciennanusupoBadHbiM [10.

Pyunoii Hacoc.

. JIuneiika.

. IlnockonapanienbHble 00pa3iibl ONTHYECKUX CTEKOIL.

. JlabopaTtopHas yctaHoBka «OnTudeckas ckambsi DC-My.

. Ucrounuku cBerta (JlaMIibl HAKaJIUBAHUS ).

. biiox nutanus.
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13. CHELMAJIBHBIE YCJOBUS AJISA OBYUYAIOLIUXCSA C OTPAHUYEHHBIMU
BO3MOXHOCTSAMHU 310POBbSA

B ciyuae He00x01uMOCTH, 00YHAOIIMMCS U3 YHCIIA JIUL] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 30POBBSI
(o 3asiBIEHHUIO 00YYAIOIIETOCs) MOTYT MPEAaraTbcst OJHHU U3 CIEAYIOINX BAPUAHTOB BOCTIPUSTHS
WHPOPMALIUH C YIETOM UX MHIUBHIYaTbHBIX MCUXOPU3HYECKIX 0COOCHHOCTEMH:

- 7S JIUI] C HapyLICHUSIMU 3pEHUS: B I1e4aTHOH (popMme yBennueHHbIM mpudToM; B hopme
3NIEKTPOHHOTO JOKYMEHTa; B opMe ayarodaiina (epeBos yueOHbIX MaTepHalioB B ayanodopMart); B me4aTHON
¢dopme Ha a3bIke bpaiins; nHaMBHIYanbHBIE KOHCYIBTALUH C TIPUBJICYEHUEM TH(IOCYpPAOTIEPEBOAUHKA,
WHAWBUAYaJIbHBIC 3aJaHNUS U KOHCYJIbTALUH;

- AJIs1 JIUI] C HapyLICHUsIMU CITyXa: B IeyaTHOH (opme; B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;
BUZIEOMATEpUANbI ¢ CyOTUTpaMu; HHAUBHIYaTbHbIC KOHCYIBTAILIUH C IPUBJICUCHUEM CYpAONIEPEBOIUNKA;
WHAWBUAYaJbHBIC 3aJaHNUS U KOHCYJIbTALUH;

- JJIS1 JIULI C HApyIIEHUAMH OIOPHO-IBUraTeIbHOTO anmapara: B ne4aTHoi gopme; B popme
3JICKTPOHHOTO JIOKYMEHTA; B (popMe ayanodaiiiia; HANBUAYaIbHbIC 3aaHUS U KOHCYJIbTAIUH.

B ciy4ae HEOOXOAUMOCTH MCIIONIB30BaHMS B Y4€OHOM MPOLECCEe YaCTUYHO/UCKIIIOUUTENBHO
TUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TeXHOMOTHH, opranm3amnus padots! [ITIC ¢ odydatomumucs ¢ OB3
WHBAJIUAaMH [IPEIYCMaTPUBAETCS B 3JIEKTPOHHON HHPOPMALIMOHHO-00pa30BaTENIbHON Cpelie CyUeTOM X
WHAWBUAYATBHBIX ICUXO()U3NIECKUX 0COOEHHOCTEH.

Pa3paborunk aoueHt kageapor UD borpanosa JI.A.

(noonucs) (OodicHocmy) (®HO)

25.04.2022r.



