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1. HEJIM U 3AJAYU OCBOEHUSA JUCIUIIJIMHBbI

Hean ocBOeHUsI OMCUMILUIMHBI: CO3JaHUE OCHOBBI TEOPETHUYECKOM MOATOTOBKHU
Oyaymiero coenualucta W TOW (yHIAMEHTAIbHON KOMIIOHEHTBHI BBICIIETO TEXHUYECKOTO
o0pa3oBaHus, KOTOpas OyJeT criocoOCTBOBATh B AalIbHEHIIIEM OCBOCHHIO CAMbBIX Pa3HOOOPa3HBIX
WHXCHEPHBIX CTICIMATLHOCTEH — B Pa3IMYHBIX 001aCTIX TEXHUKH:

1. — ucnone3ys Bce BUIbI 3aHATHH (JEKIUU, CEMHHAPHI, Ja00OPaTOPHBIN MPAKTUKYM)
00eCreynTh CTPOro IMOCIEeN0BaTEeIbHOE, LEIbHOE W3NIOKEHHE (U3MKU, KaK HayKH, MOKa3aTh
IyOOKYIO B3aMMOCBSI3b PA3JINYHBIX €€ Pa3zelioB;

2. — COOOUIUTH CTYACHTaM OCHOBHBIC MPHUHIUIBI W 3aKOHbI (U3MKU, a TAKXKE HUX
MaTeMaTHYECKOE BbIPAKECHUE;
3. — TO3HAaKOMHUTbH CTY/ACHTOB C OCHOBHBIMU (DPM3UUECKHMU SIBICHUSIMH, METOJIAMH HX

HAOJIIOJIEHUSI U SKCIIEPUMEHTAJIBHOIO MCCIEAOBAaHUSA, C OCHOBHBIMH METOJIAMU H3MEPEHUS
(GuU3MYecKuX BEIMYMH, MPOCTEHIIMMU METOJaMU OOpabOTKU pe3yabTaTOB SKCIEPUMEHTa U
OCHOBHBIMH (PH3HUECKUMH TPUOOPAMH;

4, — AaTb CTYACHTY SCHOC NPCACTABJIICHUC O I'paHUIAX MNPHUMCEHUMOCTH (1)I/ISI/IIIGCKI/IX
MO,Z[GJICI;'I U THITIOTC3,
5 — NoAroTOBUTL CTYACHTOB K HM3YYCHHIO pdaa 06meHaqumx JUCHUIIIINH,

MH)KEHEPHBIX CHEIMaNbHOCTEH M JTUCHMIUIMH (TEOpeTHdecKas MEXaHMKa, CONPOTUBJICHUE
MaTepUasoB, NEKTPOTEXHUKA U T.11.);

6. — mokasarh CTy/IeHTaM, YTO (PU3UKa COCTABIIAET B HACTOALIEE BPEMs YHUBEPCAIbHYIO
0a3y TEXHUKH M UTO (U3HYECKHE IMPOLEecChl M SABJICHMUSA, KOTOPbIE CErofHs KaXXyTcs
HCIIPUMCHUMBIMHU B IIaHHOI\/JI obOiactu TCXHUKH, 3aBTPa MOI'YT OKa3aTbCs B ICHTPC HOBATOPCKUX
JOCTHOKEHU TH000r0 HHKEeHepa.

3aga4yu 0CBOCHMS IMCHHUILIMHBI:

e (GopMUPOBAHHE CUCTEMBl 3HAHUN O (yHIAMEHTANbHBIX (PU3MUYECKUX 3aKOHaX U
NPUHIINIAX, JIKAIMX B OCHOBE COBPEMEHHOW (U3NYECKON KapTUHBI MHUpa, U HAaBBIKOB
OPUMEHEHHUS JTOM CHUCTEeMbl K PpELICHHI0 TEXHUYECKUX 3a/ad, CBS3aHHBIX C Oyaylei
poheccuoHaNbHOM e TeIbHOCTBIO;

e o0ecrieyeHUEe MEXIPEJAMETHBIX CBA3€H C OOIIETEXHHUYECKUMH U CIEHUAIbHBIMU
JUCLUIUINHAMY, TIOCPEACTBOM BKJIIOUEHUS KOHKPETHBIX CHELHUAJBHBIX BOIPOCOB M 3a/1ad B
nporpaMMy oOydeHus Qu3uke, peanuszanus NTpo(ecCHOHATBLHOM HaNpaBICHHOCTH Yepes3
yueOHble TNpHUKIagHble (U3NYECKHe 3aJaud, 0e3 4Yero HEBO3MOXKHO YCIEIIHOE OBIJIAJICHHUE
npohecCuOHATBHBIMY 3HAHUSAMU U YMEHUSIMU;

e (QopmupoBaHUE ONpPEACTCHHBIX HABBIKOB KCIIEPUMEHTAIbHONW PaOOTHI: BBIIBUKECHUS
TUIIOTE3bl, NTOCTPOEHUS YNPOLICHHBIX MOJENEH CIO0XKHBIX IPOLECCOB, 0OOpPaOOTKH M aHaIN3a
OMBITHBIX JAHHBIX, CIHOCOOOB OLIEHKM YHUCICHHBIX 3HAUCHUH (QHU3UUYECKUX BEIUYMH U HX
MTOTPEUIHOCTEM.

2. MECTO JUCIUMIIJIMHBI B CTPYKTYPE OIIOII

JlucuMiuinHa SBIISIETCSA 0O0S3aTeIbHOM M OTHOCHUTCI K 0Oa3oBoi yactu bioka Bl
«Iucummmasl  (MOAYM)» OCHOBHOW Mpo(deCcCHOHATBHON 00pa30BaTebHOW MPOTPAMMBbI
(OIIOIT), ycranaBnmuBaeMol  By3oM. JlaHHas  JUCIHMIUIMHA  SIBISETCS  OJHON W3
OCHOBOITOJIATAIONINX JAUCIUIUIMH B CHCTEME IOATOTOBKM MH)KeHepa mo HampasieHuto 23.05.01
«HazeMHbIE TpPaHCIIOPTHO-TEXHOJIOTHYECKUE cpeacTBa». OHa OXBAThIBACT ILIUPOKUU KPYT
npoOJIeM M JISKUT B OCHOBE TOUYTH BCEX TUCIUIUIMH WHXKCHEPHOTO HAIMpaBJICHUS MOATOTOBKHU
CIICLIUATUCTOB.

Jucrunnuaa uyutaercs B 1,2 m 3 cemectpax (Ha 1 m 2 kypce) m Oasupyercs Ha
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OTJEJIbHBIX KOMIIOHEHTaX KOMIIETEHIIMH, CPOPMUPOBAHHBIX Y O0YYaIOIUXCA B XOA€ U3Y4YEHUS
Kypca (pU3MKU 1 MaTEMaTHUKU B CpeIHEH MIKOIe.

Jlis OCBOEHUS AMCLUIUIMHBI CTYAEHT IOJDKEH HUMETh CIEIYIOLIUE «BXOJIHbIE» 3HAHMA,
YMEHUS, HABBIKK U KOMIIETCHIIHH

e 3HaHue 0a30BBIX NMOHATUN W onpenencHUH oOwmed (U3MKM, MONYYEHHBIX B XOJI€
U3y4eHMsI LIKOJBHOIO Kypca Gu3uku;

® yYMCHHE YHTATh YU€OHO-HAYUHYIO JTUTEPATYPY;

®  CIIOCOOHOCTH MCIIOJb30BaTh MAaTEMATHYECKUH ammapar JUisl pelieHus (pU3N4ecKux
3ajay;

® yMEHUE IPUMEHATH I0JIydaeMble€ HaBBIKM Ul PELICHUS NPaKTUYECKUX 3a7ady B
pamKax J1abopaTOpHOIO IPAKTUKYMA;

® yMEHME AaHAIM3UPOBATH PE3yJbTaThbl HKCIHEPUMEHTA U IPOBOJUTH HEOOXOIUMbIE
MaTeMaTHYeCKUE BBIYUCIICHHUS.

Pe3ynbrarel OCBOEHHUS NUCLUUIUIMHBI OyayT HEOOXOAMMBI Ul JajbHEHIIEro mnpoiecca
o0y4yeHMsI B paMKaxX MO3TalHOro (OPMHUPOBAHUS KOMIIETEHIMHA MpPU H3YYEHHUH CIeIyIOLIUX
CHeIHaJIbHbIX JUCLMILINH:

«nxenepHas rpapukay;

«MatepuanoBeieHIE»;

«be3onacHOCTb KHU3HEACATETLHOCTH;

«Teopernyeckas MEXaHUKaY;

«ComnpoTUBIIEHNE MaTEPUATIOBY;

«TexHOonIorusl KOHCTPYKIIMOHHBIX MaTEPUAJIOBY;

«Teoprs MEXaHU3MOB M MAIIUH;

«/leTanu ManvH ¥ OCHOBBI KOHCTPYHUPOBAHUSI;
«OHepreTHYecKue yCTaHOBKU aBTOMOOMIIEN U TPAKTOPOBY;
«'mapaBiarKa ¥ THAPOITHEBMOIIPUBOIY;

«DKOJIOTHUI»;

«DneKTpooOOPYA0BaHUE U ABTOMOOMIIbHAS SJIEKTPOHUKAY,
a TakkKe I TPOXOXKIEHUS Y4eOHBIX W MPOM3BOJCTBEHHBIX IPAKTHUK, HAy4HO-
HCCJIEIOBATEIbCKOM pabOThI.

3. IEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA 110 JIMCHUIITIMHE
MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIIbTATAMHU
OCBOEHMA OITOIT

HpOLICCC HU3YUYCHUA JUCHUIIIIMHBI HAITPABJICH Ha (I)OpMI/IpOBaHI/IC CICOAYIOMIUX KOMIIETCHITU:

Koa u
HanmeHI:)Ba}me IlepeyeHb MJIAHUPYEMbIX Pe3yJbTATOB 00y4YeHHUs MO AUCIHUILIHHE
. (MOyJ110), COOTHECEHHBIX ¢ MHAMKATOPAMH 10CTUKEHM I
peaisyemon KOMITeTEeH I
KOMIeTeHIHH
OIIK-1 3HaTh: OCHOBHBIC IPHHIUIIBI M 3aKOHBI (PU3UKH, UX MaTeMaTHUECKOEe
Criocoben BBIPQ)KEHHME; TPAHMIBI TNPUMEHUMOCTH (U3MYECKUX MOJeled U
aHAIM3UPOBaTh [HIIOTES.
3a/1a4un
poeCCHOHAILHON
pod YMeTb: IPaBUIbHO IUIAHUPOBATH 3KCIEPUMEHT TaK, YTOOBI TOYHOCTh
eATeNbHOCTU Ha o N
A . | m3MepeHHil COOTBETCTBOBana IIOCTABICHHOW IENM; yYUTHIBAThH
OCHOBE IOJIOKECHHI
> | BO3MOXHOCTb CHCTEMaTH4ECKUX OMMOOK M MPUHUMATh MEpBI I UX
3aKOHOB U METOJIOB B
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obnacTu MaTEMaTHKU,
CCTCCTBCHHBIX U
TCXHUYCCKUX HAYK

yCTpaHEeHMsI; aHaJIU3UPOBATh PE3YNbTAaThl AKCIEPUMEHTAa M JellaTh
MpaBUJIbHBIE  BBIBOJbI,  OLICHMBATh TOYHOCTh  OKOHYATEJIbHOI'O
pe3yIbTara.

Biaaners: MeronaMu SKCIIEPUMEHTAILHOTO HCCIEIOBaHUS B (u3uke
(TuTaHMpOBaHKE, TOCTAHOBKA U 00pa0OTKa AKCIIEPUMEHTA).

OIIK-4
Cnoco6HOCTH K
camM000pa3oBaHUIO U
HCII0JIb30BAHUIO B
MPAaKTUYECKOU
JESITEIIbHOCTH HOBBIX
3HaHUN U YMEHUH, B
TOM YHCJIe B 00JIaCTAX
3HAHUH,
HETOCPEICTBEHHO HE
CBSI3aHHBIX CO cepoil
npodeccnoHaTbEHOM
JeSITeNIbHOCTH

3HaTh: OCHOBHbBIC (PM3MUYECKHE SBICHUS, METO/ABI MX HAOIIOACHUS U
HKCHEPUMEHTAIBHOTO HCCIICAOBAHMS; OCHOBHBIC METOJbl M3MEPEHHS
(Gu3NYEeCKUX BEIMYMH, MPOCTEHIINE METOAbl 00pabOTKHU pe3yabTaToB
9KCTIEPUMEHTA U OCHOBHBIE (PU3HUYECKUE TPHOOPEI.

YMerb: uuTaTh HAy4YHYIO JIMTEpaTypy; HCIOJIb30BaThb 3HAHUS O
(bU3MYEeCKUX 3aKOHAX U TEOPUSX IPH IUNIAHUPOBAHUN HKCIIEPUMEHTOB U
CO3JJaHUU MOJIEJIEH; BECTH 3allUCh U3MEPEHUN U PACUETOB aKKypaTHO,
SCHO W KpaTKO; pellaTh THUIIOBBIE 3aJauyd II0 OCHOBHBIM pa3JienaM
(U3MKH, UCTIONB3YS METOJIBI MATEMAaTHIECKOTO aHAIIN3A.

Bnagers: Merogamu  mocTpoeHMs  (PU3MUECKMX — MOJENeH, HX
MaTeMaTHYeCKOro OMMCAaHUs U PacyEToB.

4. ObIAA TPYAOEMKOCTDB JUCHUIIJIMHBI

4.1.00beM TMCUHMILITHHBI B 32a4eTHBIX eqnHunax (scero) — 13 3E.

4.2.00beM TUCIHUNIHHBI 10 BUAAM y4eOHOM padoThl (B 4acax):

KosnuecTBo yacoB (¢popma 00yueHns1 — 0UHasi)
Bua y4eOHoii padoThI Bcero no B T.4Y. [10 ceMecTpam
IUIAHY 1 2 3 4
KonraktHas pabora 172 72 72 36 -
o0yyJaroImuxcs ¢ npenojaBareneM
AyIUTOpHBIE 3aHATHUSA: -
- JIEKIIUHU 86 36 32 18 -
- CEMHHAPHI U PAKTHUECKUE 52 18 16 18 -
3aHATHUS
- mabopaTopHbIE pabOTHI, 34 18 16 - -
MIPAKTUKYMBI
CamocTosiTenbHas paboTa 188 108 44 36 -
<D0pMa TEKYIIECTO KOHTPOJIA TCCTUPOBAHNE TCCTUPOBAH | TCCTUPOBAH |TCCTUPOBAH -
3HaHUU U KOHTPOJIA ; He; He; ue;
CaMOCTOATENbHOM PabOTHI: YCTHBIA | YCTHBIA | YCTHBIA [KOHTp.paboT
TECTUPOBaHUE, KOHTP. pabora, ompoc, Ompoc, Ompoc, bl
KOITOKBHYM, pedepar u ap. (e KOHTP.paboT KOHTP.paOOTKOHTP.paboT
MeHee 2 BUJIOB) o . .
Kypcosast pabota - - - - -
Buapl mpomexxyTouHOM 108 36 36 36
aTTecTaluu (3K3aMEeH, 3a4eT) (ox3ameH) | (3x3ameH | (3K3ameH | (3K3amMeH
) ) )
Bcero yacoB mo jucuuniInHe 468 216 152 108 -

®opma A
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4.3.ConepxaHue TUCUUILTAHBI (MoayJis1). PacnipenesieHue 4acoB 1o TeMaM M BHIaM

dopma 00yueHUs — ouHas

y4eOHoi1 padoThI:

Buabl yueOHbIX 3aHATHH
AyIuTOpHBIE 3aHATHS Dopma
NMPaKTH- | Jadopa- |3aHATHSA B
CaMocTo-| TeKyLero
Ha3zBanue pa3nenoB u TeM | Bcero YyecKHe | TOPHbIE | MHTEpPaK-
o ATEJIbHAsA| KOHTPOJA
JICKIIUH | 3AHATHSA, paﬁOTI)I, TUBHOH ®
paboTra | 3HaHuWiA
ceMHHa- | MpaKkTu- | (dopme
pbl KYMBI
1. MexaHuka 46,5 10 5 4,5 7 27 KOHTP.pab;
YCTHBII
ormpoc
2. MonekynspHas 43,5 8 4 4,5 6 27 KOHTP.pad;
(bmmca YCTHBII
ormpoc
3. OcHOBBI 46,5 10 5 4,5 7 27 KOHTP.pad;
TEPMOJUHAMUKU YCTHBIH
orpoc
4., MexaHuudeckue 435 8 4 45 7 27 KOHTp.pao;
KOJIeOaHUs U BOJTHBI yCTHBIH
orpoc
Dx3amen no oucyuniume 36
5. Duektpuyeckoe moie 25 6 3 3 5 8 KOHTp.pao;
YCTHBII
ormpoc
6. DnexTpuyecKHil TOK 29 7 4 4 5 9 KOHTP.pad;
YCTHBII
orpoc
7. Maraetusm 26 6 3 3 5 9 KOHTP.pad;
YCTHBIN
orpoc
8. DJeKTpoMarHuTHOE 27 7 3 3 ) 9 KOHTP.pad;
rose YCTHBIN
AIEKTPOMATrHUTHBIC onpoc
BOJIHBI
9. OcHOBBI 26 6 3 3 5 9 KOHTP.pab;
¢doromerpuu, YCTHBIN
reoMeTpHYecKast onpoc
ONTHKA, OCHOBBI
BOJIHOBOM ONITHKH
DK3amen no oucyuniume 36
10.KBanToBast nmpupoja 14 3 4 - - 7 KOHTp.pab.
W3ITy4eHUs
11. ATOMHBIE CIEKTpBHI, 13 3 3 - - 7 KOHT.pad.
MOJICJIA aToMa
12.0OcHOBBI KBAaHTOBOIT 18 6 4 - - 8 KOHTD.pad.
bu3uKu
13. AtomHas ¢usnka 13 3 3 - - 7 KOHTD.pad.
14. Snepuas pusnka 14 3 4 - - 7 KOHTp.pao.
IK3amen no oucyuniume 36
UTOIO: 468 | 86 | 52 | 34 52 | 188 | -
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5. COAEP)KAHME JUCIHUATIIAHBI (MOIYJIST)

Tema 1. Mexanunka

Cuctembl otcuera. IloHsTHS O mnpocTpaHcTBe U BpeMeHU. KuHeMmartuka MpoOU3BOJIBLHOTO
IBWKEHUs. CKOPOCTh M YCKOPEHHME ITPOM3BOJIBHOIO JBH)KEHHs. [luHamMumka MarepuanbHOU
TOYKHM, TMOCTYIATEJIBHOTO W  BpAIIATENbHOTO JBH)KEHUA TBEpAOro Ttena. JuHamuka
BpAIllaTEeJIbHOTO JIBUKEHUSI MaTepHaibHON TOuku. 3akoHbl HproToHa. Macca. Cuia. mmynbc.
OHeprus. Mexanudeckas pabora. MomHocTh. KuHeTnyeckas W TOTCHIMATbHAS SHEPTHS.
3akoHbl coxpaHeHus. KoHcepBaTMBHbIE W JUCCUIIATUBHBIE CHJIBL. 3aKOH COXpaHEHUs
MEXaHUYECKOW HHEpPruu. 3aKOH COXpPAHEHHs IIOJHOW »HEepruu. AOCONIOTHO YIPYrHid U
Heynpyruil yzaapsl. Heunepumanbuele cuctemsl otcuera. Cuibsl mHepuuu. MHepruanbHbIE
cUCTeMbl. MeXaHWYeCKUi MPUHIMI OTHOCHTENbHOCTU. [IpeoOpazoBanms ['anmwmies. Teopema
CJI0KEHHUS CKOPOCTEM.

Tema 2. MoJiekyasipHas pu3nka
[lpeamer u  MeTOABl  MOJNEKYJSIpHOW  (u3uKH. TepMOIMHAMHYECKHE COCTOSHUA U
TEPMOJMHAMUYECKHUE TapaMeTpbl. OKCIEPUMEHTAJIbHbIE Ta30Bble 3aKOHbl. Y paBHEHHE
COCTOSIHMSL HAeabHOrO Ta3a. OCHOBHOE YypaBHEHHE MOJICKYISIPHO-KHUHETUUECKOW TEOpUHr
uaeanbHoro rasza. Pacnpenenenue MakcBemna yucina MoJIeKysl no ckopocTsaMm. CpeaHsis AiuHa
cBoOOIHOTO TIpobera. PeanmpHbie Ta3bl, KUIKOCTH, TBEPABIC TEIA.

Tema 3. OcHOBBI TEPMOAMHAMMKH
MKT. Wpeanwueiii ra3. Cremenu cBoOoabl. BuyTpeHHsisi sHeprus rasza. IlepBoe Hawaio
TepMoauHamMuKu. Pabora rasa mnpu u3MeHeHuu ero oOwbema. Temmoemkocts. [IpumeHneHue
IIEPBOrO0 Hayajlla TEPMOAUMHAMHMKM K H30IpoueccaM. OHTponus. TerioBple MallWHBI.
Huxmnueckue mnponecchl. uxn Kapao. Bropoe Hawano tepmonunamuku. OOpatumbie
npoueccsl. Cuibl M MOTEHIMAIBHAS SHEPTUS MEXMOJIEKYJIIPHBIX B3aUMOJIEHCTBUN. Y paBHEHUE
Ban-nep-Baanbca.

Tema 4. KosiebaHus1 1 BOJIHBI
['apmonnueckue konebaHusa. YpaBHEHHE TapMOHUYECKHMX  Konebanwil. ['paduueckoe
M300paXeHHEe TapMOHHUYECKOTO0 KOJIeOaTeJIbHOIO JBMXKEHHUS. OHEpPrus TapMOHHUYECKOTrO
KOJIe0aTeIbHOTO JIBIDKEHUSI MaTepuanbHOW TOYKW. [apMoHWYeckuil ociustop. Buabl
MasATHUKOB. CJIO)K€HHE TapMOHHYECKUX KojebaHui. durypsl Jluccaxy, Ouenus. 3aTyxaromye
konebanus. BeiHykaeHHble KoneOaHus. PezoHanc. Ympyrue BodHBL. MexaHH3M BOJHOBOTO
JBUKEHUS. Y paBHEHHE OeryIiel BOJIHBI.

Tema 5. JnexkTpudeckoe moJie.
3akoH Kynona. HanpskeHHOCTh M MOTEHIMAN JIEKTPUUECKOTO MMOJIsA, JTUHUHN HANPSKEHHOCTH.
[TpuHIMn cynepno3unny 3neKTpudeckux nojieil. Teopema ["aycca uist BeKTOpa HaNps)KEHHOCTH
anekTpuyeckoro mois. PabGora cun snekTpocraTHueckoro moiis. CBs3b HANpPsHYKEHHOCTH U
MOTEHIMANIA, SKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.
[Tonspusanus OHUOIEKTPUKOB. BHIBI JUAIEKTPUKOB, CETHETODJIEKTPUKH, IbE30JJIEKTPUKH.
Bexrop nosspusanuu. MHIyKIuUs 3JI€KTpUYEcKOro mouist. JIuaieKTpudyeckas MpOHUIAEMOCTh U
BOCIIPUUMYHUBOCTL. Teopema ['aycca i HanpspKEHHOCTH AJIEKTpUdeckoro nosts. Ilpenomiienne
JIMHUH 3JIEKTPUYECKOTr0 TOJI Ha TPAHMIIE pa3/iena ABYX JUIIEKTPUKOB.
ITpoBOAHMKH BO BHELIHEM 3JIEKTpUUECKOM noje. KonaeHcaropsl, coeAMHEHNE KOHAEHCATOPOB.
DHEprus CUCTEMBI 3aps10B. DHEPIrHs 3apsHKCHHOIO MPOBOJHUKA U 3aPSDKEHHOTO KOHICHCATOPA.
OHeprus MEeKTPUUYECKOTO OIS,

dopma A Crpanunma 6 us 27



MuHucTepcTBO 00pa3oBanust U Hayku Poccuiickoit deneparmun

. o Dopma
VIIBSHOBCKHI rOCYIapCTBEHHBIH YHHBEPCUTET

® - Pabouast nporpamMma o JUCHUIIINHE

TeMma 6. DieKTPpUYECKHUI TOK.
Onektpuueckuii Tok. Cuna u mwiotHocte Toka. DJIC. 3akon Owma (st OAHOPOAHOTO U
HEOJIHOPOJHOIO ydacTka Iienu), 3akoH Oma B auddepenunansHoit Gopme. ConpoTHBICHHUE.
3akon [xoyns-Jlenna. Coenunenue pesuctopoB. MomrHocts Toka u KIIJ[ ucrounuka. [IpaBuina
Kupxroda.
[TpoBOAHWKY, H3OJSATOPHI U MOIYIIPOBOJIHUKH — OCHOBHI 30HHOW Teopuu. Dddekt Xomma. p-Nn-
Mepexo/1 B MOJIYIPOBOIHUKAX.
Tox B anekTposuTax (3JIeKTpoiin3, 3akoH Papanes). Tok B razax (BUAbI ra30BOTO pa3psiaa).
ITepemennsbIit Tok. Pe3oHanc TOKOB. MOITHOCTD B 1I€MU IEPEMEHHOTO TOKA.
DnexTpuueckue Koiedanus (CBOOOIHBIE, 3aTYXaIOUINE U BBIHYX/ICHHBIE).

Tema 7. Maruerusm.
B3aumopeiictBue TOkoOB. MarnutHoe mnone. MarHuTHas MHIYKUMs, JMHUM MAarHUTHOMN
uHAyKuuu. 3akoH buo-Casapa. Lupkymsius BekTopa MarHuTHOW uHAykuuu. Ilone conenounna.
Marneruku, ¢eppomarnetusM. HamaruuyenHocts. HanpspkeHHOCTP MarHUTHOTO — IOJISL.
[upkymnsanuss BEKTOpa HANpPsSHKEHHOCTH MAarHUTHOroO mnosist.  IlpenomieHue JMHHAKA MarHUTHOU
VMHAYKIIMH HA TPaHMIIEC pa3zelia IByX MarHETHKOB.
Cuia Awmnepa. Cupa Jlopenna. B3aumoneiictBue n1Byx TOKOB. KOHTYp ¢ TOKOM B MarHUTHOM
ToJIe.
SABnenue snexrpoMarHuTHOM MHAYKUMU. DJC muaykumu. WHayktuBHOCTh. CaMOMHAYKLUS.
B3aumnas nnayknus. Tokn 3aMbIKaHUS ¥ pa3MbIKaHUS LEIN.
JIBuKeHue 3apsyKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE.

Tema 8. 3HeKTp0MaFHl/ITHOC moJie, 3JJCKTPOMAarHuTHbIC BOJIHBI.

BuxpeBoe snextpuueckoe mnosie. Tok cMenieHus. OJIEKTPOMArHUTHOE Tojie. YpaBHEHUs
Makcemia. BonHoBoe ypaBHeHue. [lnockas snekTpoMarHuTHash BOJHA. DHEPrusi U UMIYJIbC
AIIEKTPOMATrHUTHOTO TTOJIS.

Tema 9. OcHoBbI poTOMeTpHN. 3aKOHBI TeoMeTPpUYecKoi onTukH. OCHOBBI BOJIHOBO#
ONTHKH.
CeToBoi MOTOK. POTOMETPUUECKNE BETUUNHBI U €IUHULIBI.
[Mpunuun ®epma. 3akoHbl OTpaxkeHHss W mnpenomsieHus. [IpenomsieHne Ha cdepuueckoin
noBepxHocTU. Chepuueckue 3epkana U TOHKUE JUH3BL [IpuMepsl mocTpoeHus n300pakeHui B
TOHKHX JIMH32X.
Untepdepentuss cBera. OmbiT HOnra. [lomockl paBHOW TONIIUHBI W PABHOTO HaKJIOHA.
Hudpakmus ceeta. Hudpakums Dpenens, meron 3o Ppenens. Hudpaxnus Opaynrodepa.
[Monspusanus. ucnepcus, 3aBUCUMOCTb NTOKA3aTENsS PETOMIIEHUS OT YaCTOTBHI.

Tema 10. KBanTOoBasi npupoaa u3ay4eHusl.
TennoBoe wuznyuenue. 3akoH Kupxroda. 3akonsl Ctedana-bonpiiMana u cmemnieHusi BuHa.
®opmyibl Panes-/)xuHca 1 BuHa 11 CIEKTPaIbHOW IUIOTHOCTU SHEPrETUYECKOW CBETUMOCTH.
Y®-karactpoda. Kpantel Ilnanka u dopmyna [lnanka. Buemnuit dortodddexr. 3akoHbI
CroneroBa. YpaBHeHnue DWHINTeHHA it BHemHero ¢Gotodddexra. Macca u ummynsc (HoToHa.
O¢pdext Komnrtona. EnvHCTBO KOPIMYCKYISPHBIX M BOJHOBBIX CBOMCTB 3J€KTPOMArHUTHOTO
W3JTyYEHUS.

Tema 11. ATomHbIe crieKTpbl. Moaesan aToma.
Mopenu aroma Tomcona u Pezepdopma. Paccessaue Pesepdopaa. [lnanerapnas moaensb
atoMa u e€ HemoctaTku. CnekTp Bojopoxaa. CrHekTpaibHble JUHUM U cepud. Atom bopa.
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Ycnosue kBanToBanus bopa. [Toctynarel bopa. DHepreTudeckuii CeKTp BOAOPOAOIIOA00HOTO
aToMma.

Tema 12. KBanToBas gusuka.

KopmnyckynisipHO-BOJIHOBOM Jyain3M CBOMCTB BemlecTBa. Bomaubl [le bpoins. DKcrnepuMeHTsl,
JIOKa3bIBAIOIIUE KOPIYCKYJISIPHO-BOJIHOBOM  Jyanu3m cBodcTtBa 4yacTull. COOTHOIIEHUE
HeomnpeaenéHHocTe U ero cmbicia. BonmnoBas QyHkums, e€ cBoiicTBa M €€ CTaTUCTUYECKUN
cMmbica. [IpuHuun coorBercTBus. I'amunbroHuan. YpaBHenue lllpeaunrepa: cranmoHapHoe U
BpeMeHHoe. YacTuiia B OJHOMEPHOH MPSAMOYTOJIbHOM MOTEHIIMAIBHON sIMe. 3ajaya O YacTULE B
OCCKOHEYHO TITYyOOKOW MPSMOYTOJBHOM TMOTEHIMAIBLHOW SIME, SHEPreTUYECKUH CIHEKTp 3TOH
YaCTULbl U BEPOATHOCTh €€ HAXOXKJEHMS B Pa3HbIX 4YacTiaX sAMbl. [loTeHuuManbHbIE MBI U
noTeHIMaIbHBIE Oapbephl. [IpoxokieHne yacTuilbl uepe] MOTeHIMAIbHBIN Oapbep (Ha mpumepe
ogHOMepHOTO Oapnepa). Koaddunuent npospaunoctu Oaprepa. JIMHEHHBIM TapMOHUYECKUN
OCIWJUIATOP B KBaHTOBOM MexaHuke. MomeHT wumnyiabca. CoOCTBEHHBIE 3HA4YEHUS U
coOcTBeHHBbIE PyHKIIMH MOMeHTa umnyiabca. CrnuH. Oneparop cnuHa. COOCTBEHHBIE 3HAYCHUS
orepaTtopa criirHa. [1oHBI MEXaHHYECKU MOMEHT 9acTUIIbl. DepMHOHBI U OO30HBI.

Tema 13. ATomHas pusuka.
ATOoM BOJOpOJa B KBaHTOBOM MexaHuke. YpaBHenue lllpeaunrepa nns aroma Bomopoza.
KBantoBble 4yncia ¥ ux cMbicia. BoigHOBbIE (QYHKIIMM W 3HEPreTUYECKUH CIEKTp aroma
Bozopofa. TOKIECTBEHHOCTh YacTHUL, IPUHLUI HEPa3IMUYUMOCTH OJMHAKOBBIX YaCTHILI.
[Tpunuun Ilaynu. 3anonaHeHHe 3HEPreTUYECKUX YPOBHEH (AJIEKTPOHHBIX 000JIOUEK) B aTOME.
ITepuoagnueckas cucrema 3ieMeHTOB MenneneeBa. MouleKysbl: BUABI XUMUYECKOW CBS3H,
BAJICHTHOCTB, TEPMBI, MYJIbTUIIIIETHOCTb. MOJIEKYJISIPHBIE CLIEKTPHI.

Tema 14. Sinepnas ¢pusuxa.
Monenu crpoenus anpa aroma. Hykinonsl. SnepHble cunbl u ux cBoicrsa. M3oTonsl. DHeprus
cBs3u M JedekT macchl. PaanoakTMBHOCTh. 3aKOH paauoakTUBHOrO pacmama. I[lepuon
nojypacmnaaa. AKTUBHOCTb H30Toma. SnepHblie peakuuu. Anbda- u 6era-pacnaj.

.HGKHI/IOHHBII\/’I KypC mpcamnojiaract CUCTEMAaTU3UPOBAHHOC H3JIOKCHUC OCHOBHBIX
BONPOCOB y4eOHOW ITUCHMIIMHBI M JIOJDKEH JaBaThb HauOOJbIIMH 00beM HH(pOpMAlMHU U
oOecnieunBath Oojee IIyOOKOe MOHMMaHUE Y4E€OHBIX BOIPOCOB MPU 3HAUYUTEIHHO MEHBIIHUX
3aTparax BpEMEHHU, 4eM 3TO TpeOyeTcs OOJBIIMHCTBY CTYJACHTOB Ha CAMOCTOSTENbHOE U3yUEeHUE
Marepuana.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHATUA

Tema 1. Mexanuka

dopma MpoBEACHUSA — CEMHUHAp.

Pewrenue 3amad o paszaenam:

- KHHEMAaTHKa MOCTYNATEIbHOTO U BPAIaTeIbHOIO JIBUKEHNUE;
- BTOpo# 3akoH HproToHa;

- 3aKOHBI COXPaHEHUS UMITYJIbCA U SHEPIHH;

- MOMEHT UHEPLIMHM, OCHOBHOE YpaBHEHUS BPALATEIBHOTO IBHIKEHUS.
Tema 2. Mouiekyasipuast pusuka

dopma poBeACHUSA — CEMUHAP.

Pemenue 3amgad no pasznenam:

- MKT, 6apomerpuueckas popmyna;
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- pacnpenenenne Makcsesuia.
Tema 3. OcHOBBI TEPMOAMHAMHMKH
®dopma npoBeeHNs — CEMHUHAP.
Pewenue 3amad o paszaenam:
- U30IpoIecChl, ypaBHeHHEe MeHneneeBa-KnaneipoHa;
- paboTa npu pacIIMpeHnH ra3a, BHYTPEHHsISI SHEPT s, IEPBOE HaYall0 TEPMOINHAMHUKH;
- TEIUIOEMKOCTh, SHTPOINUS, BTOPOE HAYaJI0 TEPMOJIUHAMUKH, LIUKJIBL;
- peasibHbIE ra3bl, ypaBHeHHe Ban-nep-Baanbca.
Tema 4. Kore6anus 1 BOJIHBI
dopma poBEACHUSA — CEMUHAP.
Pemenue 3anay no pasnenam:
- YpaBHEHHE TapMOHHWYECKHUX KOJeOaHMii, 3aTyXalolue KoJeOaHUs, BBIHYXICHHBIC
Kosie0aHusl, pe30HAHC;
- ciokeHue konebanuii, purypsr Jlnccaxy;,
- BOJIHBI, ypaBHEeHUE Oeryiueil BOJIHbI.
Tema 5. DnekTpuyeckoe noJje
®dopma npoBEIECHUS — CEMHUHAP.
Pewmrenne 3amad o paszaenam:
- 3aK0oH KynoHa, npuHIKI CyNepno3uLyy;
- TeopeMa ["aycca Juist 3JIeKTPUUECKOT0 MOJIS;
- EMKOCTb, KOHJIEHCATOPBI, SHEPIHs JIEKTPUUECKOTO OIS,
- TPaHUYHBIE YCIIOBUS HA FPAHULIE Pa3/eiia IBYX JUAIEKTPUKOB.
Tema 6. JieKTpUUYECKHUIl TOK
dopma NpoBEACHUSA — CEMHUHAP.
Pemenue 3anay no pasnenam:
- 3akoH OMa, coeTuHeHne pe3ncTopoB; npasuia Kupxroda;
- 3ak0H Jlxoyna-Jlenua;
- IEPEMEHHBIN TOK;
Tema 7. Maruerusm
dopma NpoBEACHUSI — CEMHUHAP.
Pemenue 3anay no pasnenam:
- 3akoH bruo-Cagapa, cuna Amrmepa;
- 3aKoH Dapanes 1 NEKTPOMarHUTHOW HHIYKIINY;
- CAMOMHIYKLIMS; TOKU 3aMbIKaHUS ¥ pa3MbIKaHUS LEIH;
- TEOPEMBI O LIUPKYJISILUM JIJIs1 BEKTOPOB MArHUTHOW MHAYKIIMH U HANPSYKEHHOCTH;
- RLC-koHTYD.
Tema 8. DnekTpOMarHuTHOE MOJIE, JJICKTPOMATHUTHBIC BOJIHbBI
dopma MpoBEACHUSI — CEMHUHAP.
Pemenue 3anay no pasznenam:
- ypaBHeHHs MakcBemia;
- OMB.
Tema 9. OcHoBbl ¢oromerpuu. 3aKOHbI reoMeTpu4yecko onTHKU. (OCHOBBI
BOJIHOBOM ONTHKH
dopma MpoBEACHUSI — CEMHUHAP.
Pemenue 3anay no pasznenam:
- TOHKUE JINH3bI, 3aKOHBI TEOMETPUYECKOI ONTUKH;
- OCHOBBI ()OTOMETPHUH.
- nHTepgepenuus B onbiTe FOHra; nHTepdepeHus B TOHKUX IIEHKaX, Kojabla HeloToHa;
- 30HbI Openens;
- nudpakiys Ha 1IeTu U Ha TU(QPAKIIMOHHON PEIIETKE;
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- IUCIIEpCUs CBETa

Tema 10. KBanToBasi npupojaa u3jay4eHus

®dopma npoBeeHNs — CEMHUHAP.

Pewenue 3amad o paszaenam:

- TEIJI0BOE U3ilyueHue, popmyna [lnanka;

- hotoapdexr;

- 3¢ dext KoMnToHa, CBA3b KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB MU3JTy4EHUS.
Tema 11. ATomHBbIe cieKTpbl. Moaenu aToma

®dopma npoBeeHNs — CEMHUHAP.

Pewenne 3amad o pasaenam:

- aToM bopa, ciekTpbl BOAOPOAOIOJOOHBIX ATOMOB;

- JIMHNHU, CEPUH U NIEPEXO0/IbI B TOMHBIX CIIEKTpax.

Tema 12. KBanToBasi puzuka

dopma NpoBEACHUSA — CEMHUHAP.

Pemenue 3anaq no pasznenam:

- 1nuHa BoyHbI Jle bpois;

- IPUHLIUI HEONIPEAEIEHHOCTH;

- BOJIHOBas (pyHKIIMSA, €€ CBOMCTBA M CTATUCTUYECKHUI CMBICIL.

-ypaBHeHue IllpenuHrepa, 4acTUIpl B NOTEHUHUAIBHBIX SMaxX, IPOXOXKIECHUE YaCTHIL]
Yyepe3 NOTCHIMAIBHBIN Oapbep.

Tema 13. AtomHas pusuka

dopma NpoBEACHUSA — CEMUHAP.

Pemenue 3ana4 no pasnenam:

- opOUTaANbHBI MOMEHT UMITYJIbCa, CIIUH U MOJIHBIA MEXaHUYECKUI MOMEHT;
-3all0JIHEHUE DHJIEKTPOHHBIX 00osiouek B arome, npuHuun [laynu; paspeméHHble U
3alpenICHHbIC ITEPEXOAbl; TEPMBI.

Tema 14. Sinepnas ¢pusuka

dopma NpoBEACHUS — CEMHUHAP.

Pemenue 3ana4 1o pasaenam:

- 1e(eKT MacChl U DHEPIUsl CBSI3U;

- 3aKOH PaJIMOaKTUBHOI'O PacClana;

- AJIepHbIE peakluy; ajabda-, 6eTa- 1 raMMa-u3IyyeHHe.

[IpakTueckue  (CeMUHApCKUE  3aHATUS)  OPEJCTaBISIIOT  co00Ml  AeTanu3anuio
JEKIIMOHHOTO TEOPETHUYECKOr0 MaTepuana, IPOBOAATCS B ILENAX 3aKpEeIUIEHHs Kypca U
OXBaTBIBAIOT BCE OCHOBHBIE Pa3/IeIIbl.

OcHOBHOI (hopMOii TPOBEIEHUS CEMUHAPOB M MPAKTUYECKUX 3aHATHI ABJISIETCS pEIIeHUe
3ajady. B oOs3aHHOCTM mpernojaBarenst BXOJAT: OKa3aHME METOAMYECKOM MOMOIIU U
KOHCYJIbTUPOBAHUE CTYAECHTOB IO COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTD Ha MPAKTUYCCKUX 3aHATUAX OUCHHUBACTCA IO CIICAYIOIINM KPUTCPHUAM:

® DpEILICHHE 3a/1a4 Y JOCKH;
® CaMOCTOSITEIbHOE pEIIeHHUE 3a/1a4 BO BPEMsI KOHTPOJIbHBIX paboT.

7. JIABOPATOPHBIE PABOTBI, IIPAKTUKYMbI

Tema 1. Mexanuka

®dopma npoBeieHUs — Ta00OpaTOpHbBIE PadOTHI.

3ansaTue 1.

JlaboparopHas paboTa «/3yuenue 3aKOHO8 PABHOYCKOPEHHO20 OBUINCEHUSLY.

Heap padoThl: M3ydeHUE NMHAMUKU MOCTYNATEIBLHOIO JBH)KEHUS, 3HAKOMCTBO C OCHOBHBIMHU
MOHATUSAMHU U 3aKOHAMU JUHAMUKH IMOCTYNATEIbHOTO IBUXKEHHUSI, OLIEHKA BIMSHUS CUJIbI TPEHUSL.
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MarepuaJ st M3y4eHusi:

1. MatepuanbHas Touka. Mexanuueckoe npukenue. Cucrema orcuera. [loctynarenbHoe
nBUXKeHHe. PaBHOMEpHOE IBH)KEHUE, pABHOYCKOPEHHOE M pPaBHO3aMEJIEHHOE JIBUYKEHHE.
Tpaexropus. Pannyc-sekrop. IIpolieHHbli myTs. BekTop nepemenieHusl.

2. MraoBeHHasi CKOpocTh. CpeHsiss CKOPOCTh. Y CKOPEHHUE.

3. 3akonbl HetoTona. Cuna tpenus.

3aunsartue 2.

JlaGopaTtopHnast pabota «/3yueHue 3aKoH08 8PAUYAMENLHO20 OBUNCEHUSL.

Leab paGoThl: U3ydeHHE 3aKOHOB JIMHAMUKU BPAIATEIbHOTO JIBHKEHUS, IPOBEPKA TEOPEMBbI
I'toiirenca-1lITalinepa, OLICHKAa BIMAHMSA TPEHUS HAa TOYHOCTb PE3YyJbTAaTOB IPOBEACHHBIX
HM3MEpPEHU.

Matrepuan i1 M3y4eHHs:

1. BekTop yrioBoi CKOpOCTH. YTJIOBOE€ yCKopeHue. CBsA3b YITIOBOM M JIMHEWHON CKOpPOCTH,
CBSI3b JIMHEHHOTO U YIVIOBOI'O YCKOPEHHUSI.

2. Teopema ['toiirenca-1lIrelinepa. OcHOBHOE ypaBHEHUE JUHAMUKH BPAIaTEIbHOTO JTBUKCHUS
(oOmmit 1 YacTHBIN BUM). 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA. 3aKOH U3MEHEHUS MOMEHTa
UMITyJbca cucTeMbl. KuHeTnueckas sHeprus BpalaTebHOTO IBHKEHUS.

3ansaTue 3

JlaGopaTtopHnas padora «Masmuux Makceennia.

Heap pabGoTbl: >KCHEPUMEHTANIbHOE ONPEJCICHUE MOMEHTa HMHEpLUUU Tejlda BpalleHus,
M3YyYEHUE YPAaBHEHUS BPAIlaTEIbHOTO ABMKECHUS.

Matrepuan it M3y4eHHs:

1. AGcomoTHO TBepaoe Teno. BpamarensHoe nemwxenue. Och BpameHus. Llentp mace TBEpaoro
Tela U CUCTEMBbl MaTepualbHbIX TOUeK. MOMEHT cuiibl. MoMeHT umnysiabca. MOMEHT WHEPIHH.
dopmyna MOMEHTAa UHEPLIMH.

Tema 2. Mouiekyasipuas puszunka

dopma npoBeieHus — J1abopaTopHbIe PabOTHI.

3ausrue 1.

JlaGopatopHas pabota «Cmamucmuueckue pacnpeoenenus 8 MOIEKYIAPHOU Pu3UKe.

eab padoThl: 03HAKOMJICHHE C OCHOBHBIMU CTaTUCTUUYECKMMH 3aKOHOMEPHOCTSAMU HI€aIbHBIX
ra3os.

Marepuan i1 M3y4eHHs:

1. OcHoBBI TEOpHUM BeposTHOCTU. Pacnipenenenne Makcsenia 1 €ro CBOMCTBA.

Tema 3. OcHOBBI TePMOIMHAMHMKH

dopma npoBeieHus — J1abopaToOpHbIe PabOTHI.

3ansaTue 1.

JlaboparopHas paboTa «M3mepenue noxazamens aouabamol 8030yXax».

Hean padoThl: 03HAKOMIJICHHE C METOZIOM OIPEACIICHUsS TTOKa3aTess aauadbaTsl Ta3oB.
Marepuain g u3y4eHus:

1. TerioeMKOCTb Te€a, MOJIIPHAs U yAeNIbHas TEIIOEMKOCTb. TemIoéMKOCTh B pa3IMuHbIX
n3onpoueccax. CoorHomenue Maiiepa.

2. AnnaGatHblii ipotiecc U ero cBoiicTBa. [lokazarens aanabaTsl U €ro CBsI3b C YUCIIOM CTENEeHeH
CBOOO/IBI MOJIEKYJT MJI€AJIBHOTO Ta3a.

3ansTne 2.

JlaGopatopHasi paborta «M3yuenue 83aumMocea3u mexcdy OagieHuem U o6vemom 2aza npu
NOCMOSIHHOU memMnepamype.

Heab padoThI: U3y4nTh B3aUMOCBS3b MEXAY MapaMeTpaMu ra3a B 3aMKHYTOM COCY/JIE.
MarepuaJ st M3y4eHus :

1. Temmora, BHYTpeHHsSs O»Hepruss W pabora raza mnpu pacuupenud. IlepBoe Hagao
TepMoaruHaMuKu. [lepBoe Hayaio TepMOIMHAMUKHY B U30IpOIeccax.
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3aunsartue 3.

JlaboparopHas pabota «/3yuenue uzoxopHo2o npoyecca.

Leab padoThl: IKCIIEPUMEHTAILHOE H3YUCHHE U30XOPHOTO Mpoliecca B ra3e, MpoBepka 3aKoHa
[Tapmns.

MarepuaJ st M3y4eHus :

1. M3omporiecchl: M30TEPMUYECKUI, H30XOPHBIN, N300apHbIiA. PaboTa 1 HI3MEHEHHE YHEPTUU BO
BCEX M30Ipolieccax.

Tema 4. KosieOanusi 1 BOJHBI

®dopma npoBeieHUs — 1abopaTOpHbIE pabOTHI.

3aunsrue 1.

JlaGopaTopHass pabotra «Omnpeoenerue VCKOpeHUs C80O00HO20 NAOCHUs ¢  NOMOUWBIO
MaAmMemMamuyecko2o0 MasmHuKa».

Leap padoThI: SKCIEPUMEHTAIBHOE OMNpPENEICHUE YCKOPEHUs CBOOOAHOrO MaACHHS IPU
MOMOIIY MaTEMaTUYECKOT0 MasiTHUKA.

MarepuaJ 1y M3y4eHH s :

1. Konebanus. ['apmonndeckue xonedanusi. AMIUIMTYIa, Iepuo, gasza, HadanbHas ¢asa,
yacTtoTa. BeiHykeHHBIE U cBOOOIHBIE KoJebanus. Pe3oHaHc.

Tema S. JnekTpuueckoe moJe

®opma npoBeeHUs — T1abopaTOpHbIE padOTHI.

3ausrue 1.

JlaboparopHas pabota «IDxcnepumenmanvroe onpeoeneHue pacnpeoesenusi HAnPANCEHHOCMU
INEKMPULECKO20 NOJISL CUCTEMbL DTEKMPUUECKUX 3aPAO08Y.

Ilenp paboThI: 3HAKOMCTBO C OKBUIOTCHLIUAJIbHBIMU IOBEPXHOCTAMH W  JIMHUSMU
HANpsDKEHHOCTH HA IIPUMEpE 3JIEKTPOCTATHUECKON BaHHBI.

Marepuan i U3y4eHHs:

1. Toueunsiii 3apsia. I[lpoOusiii 3apsin. 3akon Kynona. HanpsbkeHHOCTh M MOTEHLIMAT
ANEKTPUYECKOTO MOJIsA, TMHUU HAPSHKEHHOCTH.

2. llpunHnun cynepno3uuuu 3nekTpuuyeckux mnoneil. Teopema [T'aycca pans  BekTopa
HANPSDKEHHOCTH AJIEKTPUYECKOTO TOJIS.

3. PabGora cun oanekrpocrarnyeckoro mois. CBs3p HampsDKEHHOCTH M MOTEHIMANA,
HKBUITOTEHIIMAIBLHBIE TOBEPXHOCTH.

Tema 6. DieKTpUYECKHUI TOK

dopma npoBeieHus — J1abopaTopHbIe pabOTHI.

3ausrue 1.

JlaGopatopHas pabota «/Ipasuna Kuepxzogpa».

Leap pabdoThl: 3HAKOMCTBO C OCHOBHBIMHU 3JIEMEHTAMHU OJJIEKTPUYECKHX LEeMed U C HX
napaMmerpamu; u3ydeHue 3akoHoB Oma u Kupxroda; ompITHas MpoBepKa OCHOBHBIX METOJIOB
pacuera 3JIEKTPUYECKUX LETIEH.

Marepuain g u3y4eHus:

1. DnekTpudeckas 1enb. Y3em, BETBb U KOHTYp dekTpudeckoit rienu. [Ipasuna Kupxroda.
3ansaTue 2.

JlaboparopHas pabota «/3mepenue conpomusieHus ¢ NOMOubIO MOCMA NOCMOSHHO20 MOKA.
Ilens padorbl: H3YyYEHHE MOCTOBBIX CXEM; O3HAKOMJIEHME C METOJOM H3MEpPEHUs
COTPOTUBIIEHUH C IIOMOIIBIO MOCTA MTOCTOSIHHOTO TOKA.

Marepuain g u3y4eHus:

1. Dnexrpudeckuit Tok. Cuna u motHocTh Toka. Hampspkerme. DJ[C. 3akon Oma (st
OJIHOPOJAHOTO W HEOJHOPOAHOIO YydacTKa LeNH, JUId TOJHOM uenu), 3akoH Oma B
nuddepernuanbHon hopme.

2. ComnpotuBieHue. YaenpHoe comnporuBiaeHue. dusmueckas npupoga CONPOTUBIECHUS B
Metaiax. 3akoH [[xoyng-Jlenna. CoequHeHne pe3ucCTOpOB.
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Tema 7. Marueruszm

dopma npoBeeHus — J1abopaTopHbIE paObOTHI.

3aunsarue 1.

JlaboparopHas pabora «Onpedenenue coOpu30OHMAILHOU COCMABIAIOWEN UHOYKYUU MACHUMHO20
NOJISL 3eMIUY.

Ieap padoThbl: M3ydyeHHUE 3JIEMEHTOB 3E€MHOI0 MarHeTus3Ma, OIpEAEJCHHE T'OPU30HTAIbHOU
COCTABJISIFOLIEH MHAYKIIMHM MarHUTHOT'O MOJIs1 3EMJIM TAHT€HC-TAIbBAHOMETPOM.

Marepuasn 1ist u3ydeHus:

I. 3akon Awmmnepa. MarHutHas UWHAYKIUSA, JUHUM MarHdTHOM MHAYKUWH. [IpuHnumn
CYINEPHO3UIMH JUIsl MATHUTHBIX Nosiel. 3akoH buo-Casapa-Jlamacca.

2. Teopema o0 UUPKYISUMU Uil BEKTOpa MAarHUTHOM HMHIYKUMU. MarHutHas WHAYKIUS
0ECKOHEYHOT0 MPSMOTro MPOBOIHUKA C TOKOM.

3. MoMeHT, 1eMCTBYIOIINI HAa KOHTYP C TOKOM B MarHUTHOM I10J1€. MarHuTHbIII MOMEHT.

Tema 8. DnekTpoMarHuTHOE MOJIE, 3JIEKTPOMATHUTHBIE BOJTHbBI

®opma npoBeieHUs — TabopaTOpHbIE padOTHI.

3ansTue 1.

JlaboparopHas paboTa «Onpedenenue yoenbHo2o 3apsaoa 31eKmpoHa MemoooM MASHEMPOHA.
Heap paGoTbl: u3yuyeHUE IBUKEHHE DJIEKTPOHA B JJIEKTPUYECKOM M MAarHUTHOM IHOJAX U
ONpeIeJICHUE YIEIbHOTO 3apsia JIEKTPOHA.

Matrepuan i1 M3yYeHHs:

1. Cuna Jlopenna.

2. MeTon MarHeTpoHa.

3. JIBmkeHue 3apsKEHHBIX YACTHIL B SJICKTPOMArHUTHBIX TOJISX.

3ansTue 2.

JlaGopatopHas pabota «Irexmpomaznumuvle koaebanus 6 napannenviom LC-konmype».

Heapr paborbl: wuccienoBanue mnapauienbHoro LC-KOHTypa B peXuUME BBIHYKJIEHHBIX
KojeOaHui; W3MEpPeHHe W BBIUKCICHHE PE30HAHCHOM YacTOThHI, IOJIOCHI IPOIYCKaHUS,
JTIOOPOTHOCTH.

Marepuan 1 u3y4eHus:

1. BeiHyx7aeHHble diekTpuueckue Kosebanuss B LC-koHType. AMIUIMTYIHO-4aCTOTHAs
3aBUCHUMOCTb.

2. BuxpeBoe snekrpuueckoe moje. TOK cMmemeHHs. DIEKTPOMarHWTHOE Iojie. Y paBHEHUS
Makcseiuta. BoiHOBOe ypaBHEHHE.

Tema 9. OcHoBbl (oToMeTpuu. 3aKOHBI TreoMeTPpUYeCKOil ONTUKU. OCHOBBI BOJIHOBOW
ONTUKH

®dopma npoBeeHUs — 1abopaToOpHBIC PaObOTHI.

3ansarTue 1.

JlaboparopHas pabotra «Omnpedenenue noxazamens nperoOMAeHUs CMeEKIAd C NOMOUbIO
MUKDOCKONA.

Hear padoThI: H3ydeHHWE 3aKOHOB TIE€OMETPUYECKON ONTHUKH; OIpEIeICHHe MOoKa3aTemns
MPEeTOMIICHUS TUIOCKONapalieIbHBIX 00Pa3IOB U3 ONTHUYECKHUX CTEKOI.

Marepuan 11 u3y4eHus:

1. JIyud. Yerblpe riaBHbIX 3aKOHa reomerpudeckoi ontuku. [Ipuamun ®depma. Ontudeckas
JUIMHA TyTH. AOCONIOTHBII W OTHOCHUTEIBbHBIA MOKa3aTelb MpernoMieHus. ['paHuUIlbI
MPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKHU.

3ansTne 2.

JlaGopatopHas pabota «Pomomempuueckue usmepenus na ckamve PC-M.

Ieab paGoThbi: 03HAKOMUTHCS C OCHOBHBIMHU (DOTOMETPUUYECKUMU MOHATUSMU U €IUHULIAMU UX
WU3MEPEHU; HAYYUTHCS U3MEPSITH OCHOBHBIE XapaKTEPUCTUKN UCTOUHUKOB CBETA.

MarepuaJ st M3y4eHus :
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1. OcHOBHBIE (bOTOMeTpI/I‘ICCKI/Ie IIOHATHUA, BCJIMYMHBI W CIUMHHIBI H HX CBA3b C
SHCPICTUICCKUMU.

JIaGoparopHble pabOThI MPEACTABIAIOT U3 ce0s MPOBECHUE CTYACHTAMU SKCIIEPUMEHTOB
M0 3aJaHHOM TEMAaTHKE C TOCIEIYIOmed 0oOpaOOTKOW M aHaIM30M IOJTYYCHHBIX JIaHHBIX.
Kaxnas paboTa mnpakTHKymMa TakXe BKIIOYAET YCTHBIH ONPOC CTYAEGHTOB [0 TeMaw,
HETMIOCPE/ICTBEHHO CBSI3aHHBIM C TEMaMH JIA0OPaTOPHBIX padoT.
AKTHBHOCTP Ha JIaDOpaTOPHOM MpPAKTUKyME OLEHUBACTCS MO CIEIYIOIIUM
KPUTEPUSIM:
e OTBETHI HA BOIPOCHL, Ipe/jIaracMbie MpernoaaBaTeiem;
®  BBHINOJIHEHHE IKCIIEPUMEHTOB-YIIPAKHEHU B paMKaX TeM J1a00paTOPHBIX padoT.

I[aHHBIe 3aHATUA IPOBECPAIOT CTCIICHDb BJIAACHHA TCOPECTUUCCKUM MATCPpHUAJIOM, IIOMOI'arOT
3aKpPCIUTh TCOPCTUICCKUEC 3HAHNA ITOCPECACTBOM MJLIIOCTPALIMK Ha PCAIBHBIX IpUMEpax, a
TaKKEC (bOpMI/Ip}/'IOT HAaBbIKH ITIOAT'OTOBKHU U IIPOBCACHHA DKCIICPUMCHTA U O6pa6OTKI/I €ro
JaHHBIX.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbIX PABOT, PE®PEPATOB

Jannsiii Bug pabotel He pexycmoTpeH YII.

9. IIEPEYEHbBb BOITIPOCOB K 3K3AMEHY

1. MatepuanbHas Touka. MexaHnuueckoe apuxeHue. Cucrema oTcuera.
IToctynarensHoe nBHkeHUE. PaBHOMEpPHOE IBM)KEHUE, PABHOYCKOPEHHOE U
paBHO3aMmeIeHHOE aBrkeHue. Tpaekropust. Paguyc-Bexrop. [IpoiiieHHBIN Ty Th.
[lepemerienue (BEKTOp MepeMeLeHus).

2. MruoBeHHast ckopocTh. CpenHsis cKopocTh. Y ckopenue. HopmanbHoe u
TaHreHIIMalIbHOE yckopeHue. KpususHa Tpackropun. Pannyc KpuBU3HBI TPAEKTOPHH.
PaBHOMEpHOE, paBHO3aMEUIEHHOE U PAaBHOYCKOPEHHOE JIBUKEHUE.

3. JIBM>KEHHE IO OKPYKHOCTU. BEKTOp yrioBoi CKOPOCTH. YTIJIOBOE YCKOPEHHUE.
CBs13b YIJIOBOM M JIMHEHHOUW CKOPOCTH, CBSI3b JINHEHHOTO U YTIIOBOTO YCKOPEHUS.

4. UnepuuanbsHble cucTeMbl oTcueTa. [lepBsiii, BTopoii (00muii 1 YacTHBINA BU) U
Tpetuii 3akoHbl HproTOHA. I pannis! mpumenenns 3akoHoB HeroToHA.

5. Umnynbc. 3aKOH COXpaHEHUsI UMITYJIbCca. 3aKOH U3MEHEHUS UMITYJIbCA.
AGCOIIOTHO ynpyruid U abCOIIOTHO HEYNIPYTHM yAaphl.

6. Mexanunueckas padota. [lonHas Mmexannueckas sueprusi. Kunernueckas u
MoTeHLIMaIbHas 3Heprusd. ['padudeckoe npencrasienue sHepruu. [loTeHanbHbIe
MBI 1 6apbephl. 3aKOH COXPAHEHUS MOJIHOM MEXaHUYECKOM IHEPTrHH.
KoHcepBaTuBHbBIE 1 HEKOHCEPBATUBHBIE CHIIBI (IPUMEPHI).

7. 3aKOH BCEMUPHOT'O TATOTEHUs. | paBUTallMOHHBIE HAIPSYKEHHOCTD U IIOTEHIUAI,
UX cBs3b. JINHUN HANPSHKEHHOCTH TPABUTAIMOHHOTO MOJIs (CUIIOBbBIE JIMHUN).
[TpuHuMn cynepno3uuuy rpaBUTallMOHHBIX nojeil. KocMuyeckue ckopoctu.

8. HemnepuuanbHble CHCTEMBI OTCUETA M CHIIBI HHEpIUU: criia Kopuomuca,
LEHTPOOEKHAs CHUJIa, CUJIA HHEPIIMHU, CBSI3aHHAS C TIOCTYHATEIbHBIM JIBUKEHUEM C
YCKOpEHHUEM, CUJIa HHEPLIMH, CBSI3aHHAsl C HEPaBHOMEPHBIM BpallaTeIbHbIM
JBUKECHUEM.

9. AGcomoTHO TBepioe Teno. Bpamarensnoe asmxenue. Ock Bpamenus. LleHTp mace
TBEPJIOTO TEJA M CUCTEMbI MaTEPUAIIBHBIX TOUEK. MOMEHT cuiibl. MOMEHT UMITYyJIbCA.
MowmeHnt nnepuuu. @opmyna MOMEHTa MHEPIUU (ISl CHCTEMBI MaTEPUATIbHBIX TOYEK
U HENPEPBIBHOI'O TEJA).
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10. Teopema I'toitrenca-1lITeiinepa. OCHOBHOE ypaBHEHHUE TMHAMUKHU
BpallaTeIbHOrO ABMKCHHS (OOIINIT 1 YaCTHBIN BUT). 3aKOH COXPAHECHUS MOMEHTA
MMITYJIbCA. 3aKOH U3MEHEHUsI MOMEHTa UMITyJIbca CUCTeMbl. KnHeTnueckas sHeprus
BpAaIllaTEIbHOIO JBUKECHHUSL.

11. Konebanus. ['apmoHnveckue koiaedanus. AMIUTUTYIa, Tepuo, ¢asa, HadaibHas
¢aza, yacrora. BernyxaeHHbie U cBOOOIHBIC Konebanus. CBOOOIHBIC HE3aTyXaOIUe
KoJieOaHus (ypaBHEHHE KOJICOAHUN U €ro PEIICHHE).

12. CBoboaHbBIC 3aTyxaromnue Koebanus (ypaBHeHHE KOJICOAHUI 1 €r0 PEeIIeHUE).
Koaddumnuent 3aryxanus. BeiHyKeHHbIE 3aTyXaroIIue KoyieOanus (ypaBHEHUE
KOJICOaHUH U €ro pellIeHre ¢ TOMOIIbIO BEKTOPHBIX AuarpaMm). Peonanc.

13. Cnoxxenue xKoneOaHmid, MPOUCXOAIINI BAOJIb OJTHOTO HAMPABICHUS, C
OJIMHAKOBBIMH YaCTOTAMH M PA3HBIMH aAMILTUTYJIaMH B HAYaJIbHBIMH (pa3amu.
buenus. Cnoxxenue xoiebaHui, MPOUCXOIAIIMX BO B3aUMHO MEPIEHIUKYISIPHBIX
HaIPaBJICHUSAX C OJIMHAKOBOM 4acTOTOM.

14. Bonssl. [IpoiobHbIE M TONEPEUHBIX BOJHBI. Y paBHEHHE IJIOCKOM BOJIHBL. J{1TnHa
BOJIHBI. BOJTHOBOI BEKTOP 1 BOJIHOBOE YHUCIIO U €TI0 CBA3b C JUIMHOM BOJIHBL. Da3oBast
Y TPYNIIOBasi CKOPOCTH BOJIHBI.

15. TlpeobpazoBanus ["amuies, IpUHIUIT OTHOCUTEILHOCTH [ anmmiies, 3aKoH
CIIOKEHHSI CKOpOCTel B Kilaccuueckoil pusuke. [loctynaTel crienuanbHON TEOPHH
oTtHOocuTenbHOCTU. [IpeobpazoBanus JIopeHa u UX npeneabHbIN Iepexo B
npeodpaszoBanus ["anunes. Cneactsus u3 npeoOpazoBanuii Jlopenna. DHeprus u
UMITYJIbC B PEISITUBUCTCKON (PU3UKE.

16. ITogxoapl TepMOAMHAMUKH U MOJIEKYJISIpHOM pu3uku. neanbHsblii ra3 u ero
OTJINYHUS OT peanbHOro. OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKOM TEOpHUH.
Yucno creneneii cBo0o bl Teopema o paBHOpacHpeieIeHUU SHEPTUH 110 CTENEeHAM
cB00O/IBI HI€ATBHOTO ra3a. MakponapaMeTpsl (TeMIieparypa, JaBjieHue, 00beM,
IJIOTHOCTD, KOHIIEHTpAIusl). Y paBHEHHE COCTOSIHUS UEaIbHOTO Tasa.

17. PaBHOBecHOe cocTosiHue. HyneBoe Hagaiio TepMoinHaMUKU. PaBHOBECHBIE
nporecchl. M3onpoueccsl: N30TepMUUYECKHi, N30XOpHBIH, n300apHbIil. PaboTa n
M3MEHEHNE PHEPTHH BO BCEX M30Ipoleccax.

18. AnnabaTHblii iporiece U ero cBoiicTBa. [loka3arens aquadbaThl U €ro CBA3b C
YHCIIOM CTENeHel cBOOOIbI MI€aIbHOIO T'a3a, a TAKXKE C MOJIIPHBIMU
TEIJIOEMKOCTSIMU. Y paBHEHUE ainadatel. PaboTa u n3MeHeHrne BHyTpEeHHEH SHeprun
B aJinabaTHOM Tpoliecce.

19. TennmoeMKoCTh TeNa, MOJISIPHASL U yI€IbHAs TEMJIOEMKOCTh. TemnoéMKOCTh B
paznnuHbIX u3onpoieccax. CootHomenue Maitepa. [lonmurponnueckuii mporecc.

20. TernoTta (KOJIMYECTBO TEIUIOTHI), BHYTPEHHSISI SHEPTUA U padoTa ra3a npu
pacmupenu. [lepBoe Hauano TepmoauHamuku. [lepBoe Hayano TepMOIMHAMUKH B
U30IIpOLECCaX.

21. Bropoe Hayano tepmoauHamuku (hopmynuposku Kiaysuyca, KenbBuna u c
TOYKHU 3peHus Beunoro asuratens). Huxn. Huxn Kapnao. KITJ[ TernnoBoit MamuHsbl.
22. Otnuawmst HIeaTBHOTO Ta3a oT peaibHOro. OTIywms raza Ban-nep-Baansca ot
peanbHOro. YpaBHEHUS! COCTOSIHUS MI€ANIbHOTO ra3a u ra3za Ban-nep-Baanbca.
N3otepma raza Ban-nep-Baanbca. Jlnarpamma coctossHU. AHOMaTbHBIE COCTOSIHUS
(mepeoxyIakIeHHBIN Nap U Neperperas KuIKoCTh).

23. Outponud. CBsI3b SHTPOIHH C TEIUIOTOW. DHTPOMUS B PA3TMYHBIX MPOIECCAX.
N305HTpONMiTHEIN NTporiecc. Bropoe Havyano TepMOJUHAMUKY B SHTPOIIUHHON
hopmyIUpOBKE.

24. OcHOBBI TEOpUH BepOSITHOCTH. Pacripenenenre MakcBesia U €ro CBOMcCTBa.
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25. bapomerpuueckas hopmyna. Pacipenenenns bonsiimana u MakcBea-
bonpnmana.

26. Toueunsrii 3apsa. [IpoOHbIi 3apsa. 3akoH Kynona. HanmpskeHHOCTh ¥ MOTEHIIHAT
AJEKTPUYECKOTO T10JIs1, TMHUM HAIIPSKEHHOCTH.

27. llpuHuun cynepro3uluu deKTpudeckux mnojer. Teopema ["aycca st BekTopa
HAIPSHKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

28. Paborta cuit anekTpoctarudeckoro mnoss. CBsi3zb HAPSDKEHHOCTH U TOTEHIUANA,
SKBUIIOTEHIMAJIbHBIE TIOBEPXHOCTH.

29. Tonspu3zanus AUAIEKTPUKOB. BUABI TUAIEKTPUKOB U MEXAHU3MBI UX
nosispu3anuu. CerHeTodIeKTpUKY, NeTis rucrepesuca. [1be3031eKTpuKki.

30. Bektop nonsipuzanuu. UHAYKIUA 3J€KTPUYECKOTro moJid. JusnekrTpudeckas
IIPOHUIIAEMOCTh U BOCIIpUUMYMBOCTB. Teopema ["aycca s BekTopa nossipu3anuu.
31. Teopema [Maycca 1u1st MHAYKIIMU 3JIEKTPUUECKOTO MOJs. [ paHuYHbIEe YCIIOBHS HA
rpaHule pa3jiena IByX JUJIEKTPUKOB.

32. IIpoBOIHUKH BO BHEIIHEM AJIEKTpUYeCcKOM 1osie. CBOOOHBIN U CBA3aHHBIN
3aps/bl. Y CIOBUE paBHOBECHS /ISl MPOBOAHKKA. Hanpsk€HHOCTD 101 CHApYKU OT
MIPOBOJIHUKA.

33. KonmeHcaTopsl, BUIbI KOHACHCATOPOB 10 (hopMe 00KIIaOK. DIIEKTPOEMKOCTb.
CoenuHeHne KOHJIEHCAaTOPOB.

34. DHeprusi CHCTEMBI 3apAI0B. DHEPTHsI 3apSHKEHHOTO TPOBOIHUKA M 3aPsKEHHOTO
KoHJeHcaTopa. OObEMHAs TUIOTHOCTh YHEPTUH SJICKTPUUECKOTO MOJIS.

35. Dnekrpuueckuit Tok. Cuiia U MIOTHOCTh TOKA. CBSI3b IJIOTHOCTH TOKA CO
ckopocTbio 3apsaoB. Hanpsokenue. D/1C. 3akon Oma (a5t OTHOPOAHOTO U
HEOJIHOPOJHOI0 yJacTKa IIeMH, JUIs [TOJIHOM 1enn), 3akoH OMa B quddepeHnnanbHoMn
dbopme.

36. CompotuBiienue. Y ieiapHoe corpoTuBieHne. Gusndeckas npuposia
COIIPOTHBIIEHUS B MeTa/Iax. 3akoH Jlxoynsa-JIenna. CoennHeHne pe3ucTopoB.
MomHOoCTh TOKA.

37. DnexTpuyekas 1enb. ¥Y3ell, BETBb U KOHTYp dJIeKTpudeckon nenu. [Ipasuna
Kupxroda.

38. Toxk B anekTponuTax (JIeKTponus, 3akoH Dapajes) ¥ TOK B razax (BHIbI
paspsna).

39. Coboanble 3aryxatouiue konedanus B LC-koHType (ypaBHEHHE U €r0 PELIeHuE).
Koaddunuent 3aryxanus, norapuMudeckuii TEKpeMEHT 3aTyxaHusl, JOOPOTHOCTb.
CoOcTBeHHas 4acTOTa KOHTYpa.

40. Beinyx1eHHbIe d1eKkTpuueckre konedanus B LC-koHType (ypaBHEHUE U €T0
peuenne). Pesonanc B LC-koHType. AMIUIUTYHOE 3HAUE€HHE CHIIBI TOKA.
AMIUIUTYAHO-4aCTOTHAsI 3aBUCUMOCTb.

41. Ilepemennslii Tok. KBazucrannonapueie Toku. [lepemeHHbIN TOK, TEKYIIMN Yepes3
KaTyLIKY, ¥ IEPEMEHHBIA TOK, TEKYIIUHN Yepe3 KoHAeHcaTop. [lepeMenHsbIi TOK Ha
y4JacTKe LEMH, COAEpIKAILEM KaTyIIKY, KOHIEHCATOp U pe3ucTop. PeakTuBHbIE
conpotusiieHus. CMelieHrne Toka 1 HanpsbkeHus 1o ¢ase. [loaHoe conpoTuBieHne
(umnenanc). MomHOCTh IEPEMEHHOI0 TOKA U JEHCTBYIOLIEE HAMPSKEHHE.

42. B3aumogeiicTBre IByX TOKOB (3aKOH AMriiepa). MarHuTHas MHAYKLUS, JIUHAN
MarHuTHOM MHAYKUMH. [[puHIMI cynepno3uuu 11k MarHUTHBIX nojieil. 3akoH buo-
Cagapa-Jlamnacca (11711 TOHKOTO TPOBOJTHUKA, JIJISI CPEJIbI M JIJIST ABUKYIIETOCS
3apsna).

43. Teopema ["aycca 115t BeKTOpa MarHUTHOM MHAYKIMH. TeopeMa 0 MUPKYJISIUN
JUTSE BEKTOpa MAarHUTHOW MHAYKIUUA. MarHuTHas MHAYKIUS OECKOHEYHOTO MPSMOTO
MIPOBOJIHHUKA C TOKOM.
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44. MoOMeHT, AeHUCTBYIOIIMIA Ha KOHTYP C TOKOM B MArHUTHOM T10Jie. MarHuTHbIN
MOMEHT.

45. Marnetuku. Buabl MaruetnkoB. @eppomMarHeTrsM U MeTIis rucTepe3uca.
MuKpOTOKH (aTOMapHBIE/MOJIEKYIISIPHBIE) TOKH U TOKH IPOBOJIUMOCTH. MeXaHU3MBbI
HaMarHWYMBaHUs PAa3HbIX BUI0OB MarHETUKOB.

46. HamarunyeHHOCTh. MarouTHasi IpOHUIIAEMOCTb U BOCIIPUUMYHMBOCTD. Teopema
LUPKYJSALUN BEKTOPa HAMarHNYEHHOCTH.

47. Hanpsi>keHHOCTh MarHUTHOTO 10J1s1. CBSA3b HAIIPSHKEHHOCTH, HAMarHUYEHHOCTU U
nHAyKIMK. [{upKynsanus BeKTopa HanpspKEHHOCTH MarHUTHOTO 1o, ['paHnyHble
yCIIOBUS Ha TPAHULIE pa3zeiia IByX MarHeTUKOB.

48. Cuna Amnepa. Cuita Jlopenna. PaboTa, coBepiiiaemasi MAarHUTHBIM TIOJIEM HaJl
KOHTYpPOM € TOKOM. JIBM>KEHHE 3apsKEHHOM 4aCTUIbl B MArHUTHOM T10J1€ (€CIH
YaCTHLBI BJIETAET NEPIEHANKYIIAPHO JIMHAAM HHIYKIMH U IIOJ YIVIOM K JIUHUAM
uHAYKIIH). D dext Xoma.

49. SIBnenue snekrpoMarautTHON nHAyKuuu. DC nnaykuuu. 3akon dapanes s
anekTpoMaruuTHOM uHaykuu. [Ipasuno Jlenna. MuayktuBHOCTH. CaMOMHAYKIUS.
B3aumnas uHaykous.

50. Tok 3aMbIKaHUS U Pa3MbIKaHUS LENU. DHEPrUsl MATHUTHOTO I10JI1 BUTKA WU
KaTymku. O0bEMHAs MIIOTHOCTh SHEPTUU MATHUTHOTO MOJIS.

51. BuxpeBoe anexTpuueckoe mnojie. Tok cMeleHus. IeKTPOMarHuTHOE IOJIE.
VYpasaenust Makcernia (B uHTerpanbHoi u nuddepennuansuoit popme). Bonnosoe
YpaBHEHUE.

52. Pemenue ypaBHeHnit MakcBeiia (BOJHOBOTO ypaBHEHUs) JJIs IPOCTpaHCTBa 0e3
TOKOB IPOBOJIMMOCTH U CBOOOAHBIX 3apsA0B. [Im0cKast aeKkTpoMarHuTHas BOJIHA.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. [IJI0THOCTH SHEPrUM 3J1EKTPOMArHUTHOTO TOJI,
BekTOp YMoBa-IloitHTuHra. /laBnexue ceera.

53. CeeroBoii notok. Cuna ceera. @OTOMETPUUECKUE BETNYNHBI U €TUHULIBI
(sIpKOCTh, CHUJIA CBETA, OCBEIIEHHOCTb, CBETUMOCTD). TOUYEUHBIN U N30TPOIHBIN
MCTOYHUKHU cBeTa. 3akoH JlamOepra. CBs3b SHEPreTHUECKU U (POTOMETPUUECKUX
BEJIMYMH.

54. JIyu. YeTsIpe I1aBHBIX 3aKOHA reoMeTpuiecKkoi onTtuky. [Tpuaumn depma.
Ontrueckast uHA TyTH. AOCOIOTHBIN M OTHOCUTENIBHBIN MMOKa3aTelh
IIpeIOMIIEHUS. " paHuLIbl IPUMEHUMOCTH F€OMETPUUYECKON ONTHKHU.

55. JIunza. Tonkas nun3a. OnTuueckas cuia JUH3bL, GoKyc, HOKYCHOE pacCTOsSTHUE.
Knaccudukanus mun3. @opmysa TOHKON JMH3bL. [IpUHIMIBI 1 TPUMEPHI TOCTPOEHUS
M300paXeHUI B TOHKUX JIMH3AX.

56. Tok B MOJIyIIPOBOIHUKAX: HOCUTENH 3apsi/ia, 3aBUCUMOCTb OT TEeMIIEPaTypHl,
THUIIBI IPOBOJUMOCTH, TNIOTHOCTh TOKA. OCHOBBI 30HHOW TEOPUU (OTIINYHE
MIPOBOJITHUKOB, MOJTYIPOBOIHUKOB U AUIIEKTPHKOB).

57. CBet Kkak 3neKTpoMarauTHas BoJiHa. CliokeHue IByX BOJH. MOHOXpOMaTHYHOCTh
U KOTepeHTHOCTh BOH. [Ipunuun I'tolirenca. UnTepdepenius ceera. Y cinoBus
MUHUMYyMa U MaKCUMyMa.

58. UnTepdepentus ceera. Onbitel FOHra ¢ ayms mensmu. MaTepdepennus B
TOHKHUX IJIEHKAX U UHTEp(EpEeHIN B TOHKOM KJIMHE (II0JIOCHI paBHOTO HaKJIOHA U
noJiockl paBHoit TonmmHel). Konbiia HeloToHa.

59. Hudpaxuus ceeta. [Ipunun ['tolirenca-®Openens. udpakuns Openensi, MeToa
30H @penens. Audpakius Openens Ha KPyTrioM OTBEPCTUHU U Ha KPYTJIOM
HENPO3payHOM JIUCKE.

60. Tudpaxuus ceera. [Ipunmun [tolirenca-Openens. Judpaknus Opaynrodepa Ha
TOHKOH 1enHu (BUJ AU(PAKIIMOHHON KapTUHBI, YCIOBHSI MUHUMYMa U MaKCUMyMa).
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®opma A

Judpakuus Ha qudpakMOHHON peléTke (TIaBHbIE U JONOIHUTEIbHbIE
MUHHUMYMBI).

61. Jlucnepcus cBeta. [IpuunHb BOBHUKHOBEHUS SIBJICHUS U BBIBOJ] (DOPMYJIBI
mucriepcud. I'paduk 3aBUCUMOCTH TTOKa3aTeNs MPEIOMIICHHS OT YaCTOTHI.
HopmManbHast 1 aHOMalIbHasI AUCIIEPCHSL.

62. TeruioBoe u3nydeHue u ero ocooeHHoctu. McmyckarenpHas U MorjioniaTesibHas
criocoOHocTH. 3akoH Kupxroda i TemnoBoro usirydeHus. AGCoI0THO Y€pHOe
teino. 3akonsl Crepana-bonbumana u cmenenus Buna. @opmynsl Panes-/xunca u
Buna. Yaerpaduoneropas katactpoda. ['mnoresa o kBantax [lnanka. @opmyna
[Tnanka u €€ mpeaeIbHBIC EPEX0Ibl IPU MATBIX U OOJIBIINX YaCTOTaX.

63. ®otorddext (BHenTHUI). 3akoHbI CTONIETOBA U UX MPOTUBOPEYHE KIIACCHUECKOM
BOJIHOBOH Teopuu cBera. Popmyrna DiiHirelHa g GoTordpdexra. OObsIcHEHHE
3akoHOB CTOJIETOBa C HCIOJIb30BaHUEM Teopuu o GpoToHax. KpacHas rpanuna
dororddekra.

64. Dddexr Komnrona, KOMOITOHOBCKOE CMEIIEHHE. 3aKOHBI COXPAHEHUS YJHEPTHH U
UMITyJIbCa MPU KOMITOHOBCKOM paccesiHuu. KopnycKymsipHO-BOJHOBOU Jyann3M
HPUPOBI CBETA (U, B LI€JIOM, 3JIEKTPOMAarHUTHOTO U3IY4YEHUS).

65. ATOMHBIE CIEKTpHI, NX BUA U cepun. OnbIT Pesepdopaa. Moxenu atoma
(Tomrmicona, nnanerapHasi). Moaens atoma bopa, nocrynarel bopa, ycinosue
kBaHToBaHus bopa. Criektp (3HepreTuueckue ypoBHu) aroma bopa u ero cBoiicTaa.
66. KopnyckynsipHO-BOJIHOBOM Ayaju3M CBOWMCTB BemiecTBa. Teopus ae bpois,
JUIMHA BOJIHBI 1€ bpoiinsa. OnbiTel [3Brccona u [xepmepa u onblT @adpukaHTa.
[TprynHa, M0 KOTOPOI BOJHOBBIE CBOICTBA HE HAOIIOJAIOTCA Y MAaKPOOOBEKTOB.
®da3oBast ¥ rpyIIoBas CKOPOCTH BOJH Jie bpois.

67. CootHomenue HeonpeaenéHuocte. [Ipunuun Heonpeaenéunoctu I'elizendepra
U CIIEJICTBUS U3 HETO (ITOHSITHE TPACKTOPUH B KBAHTOBOMU (PM3HKE, BEPOSITHOCTHBIN
xapakTep KBaHTOBOH (u3uku). COOTHOIIEHNE HEOoIpe1eIEHHOCTEN SHEPT U U
BpPEMEHH.

68. IIpunuun coorBercTBUsA. OnepaTopbl B KBAaHTOBOU (U3MKe. YpaBHEHUE HA
coOCTBEHHBIE 3HAUEHUS U COOCTBEHHbIE PYHKIIMM onepaTropa. OnepaTop UMIysbca.
Omnepatop 'amunbroHa (ramunbToHnaH). YpasHenue Lpenunrepa (craioHapHoe U
BpeMeHHoe). BonHoBast pyHKIHS.

69. BonnoBast pyHKkIMs, €€ cMbIca U e€ cBoiicTBa. BpemeHHas yacTb BOJIHOBOM
¢yskuy. [IpuHIUN IPUYMHHOCTYA B KBAHTOBON MEXaHUKE.

70. YpaBuenue Lllpenunrepa u BoaHoOBast GyHKIMs CBOOOJHON YacTHIIb. JINHEHHBIIH
rapMOHHYECKHUH KBaHTOBBIN ocumuisaTop (ypasHenue Llpeaunrepa u
DHEPreTUUECKUI CIIEKTD).

71. Yactuiia B mpsIMOYTOJIbHON OJJHOMEPHOM MOTEHIIUATIbHOU siMe (YpaBHEHHE
HIpenunrepa u ero peuieHus). JHePreTHUECKUil CIIeKTP YacTUIbl B TOTEHIIUAIBHOM
saMe. BepoaTHOCTh HaXOXKIEHHsI YaCTHIIbI B PA3JINYHBIX TOUKaX sAMbl. [IpoxoxaeHue
YaCTHIIBI CKBO3b MMOTEHIMATBHBINA Oapbep (TyHHEINPOBaHHUE) U €ro GU3NIEeCKUA
cmbici. Koaddurment nmpospaunoctu 6apbepa (cMbich U hopmyria).

72. YpaBuenue lllpenunrepa ass 3JeKTpoHA B aTOME BOAOPoAa. BomHoBbIe QyHKITHH
U DHEPreTUYECKUH CIEKTP AJIEKTPOHA B aToMe Bojoposia. KBaHTOBBIE uKcia, UX
CMBICJI ¥ 3HAUEHHsI, KOTOPbIE OHU MPUHUMAIOT. OpOUTAIBHBIA MEXaHUUECKUI
MOMEHT YacTHUILIbl U YPaBHEHUS Ha €ro cOOCTBeHHbIE 3HaueHUsl. CIIMH, €ro CMbICI U
coOctBeHHble 3HaueHus. [lonstue opburanu. @epmMuonsl 1 6030HbI. Paciienienne
SHEpPreTHUecKuX ypoBHe# (Beipokaenue). [Tpunamun [aynu. [TocnenoBaTeasHOCTH
3aII0JIHEHUE DHEPIeTUUECKUX YPOBHEN B aTOMe. Paspel€Huble U 3anpen¢HHbIe
nepexo/Isl B atoMe (TIpaBuiia oToopa).
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73. Ypauenue peaunrepa Ayt MOJIEKYIbI BOAOpOAA. AlMabaTHIECKOE
npubimxenne. BonHoBas QyHKIUS MOJIEKYIISIPHON OpOUTAN KaK JIMHEeHHas
KOMOHMHAIUS aTOMHBIX opOuTaneid. KynoHoBckre 1 0OMEHHbIE HHTETPaJIbl.
OOMeHHOE B3auMOAEHCTBUE. DHEPreTUUECKUM CIIEKTp MOJIEKYJI. Buabl XumMuueckoin
CBSI3HM B MOJIEKYJIax.
74. Ctpoenue siapa aroma. Hykionsl. 3apsigoBoe u MaccoBoe uuciia. M30Tormsbl.
DHeprus cBs3M sijipa u 1edeKT Macchl. SepHble CUITbl U UX CBOMCTBa. Mojenu sijpa
(kamenbHas1, 000JI04ueyHas1, 0000IIeHHAs).
75. PannoakTUBHOCTh. 3aKOH paJuoakTUBHOIrO pacnazga. [loctosinHas pacnana,
NepuoI rojypacnajaa, CpeaHee Bpemsi )KU3HHU /ipa. AKTUBHOCTb PaJMOAKTUBHOTO
u30TOMa/anpa. SlnepHble peakiiMy U 3aKOHbI cOXpaHeHHs B HUX. Anb(da- u Oera-
pacnanbl. Anbga-, 6eTa 1 raMMa-u3JIy9CHUE U UX OCHOBHBIC CBOMCTBA.

10. CAMOCTOSATEJBbHASA PABOTA OBYYAIOLIUXCSA

Conepxanue, TpeOOBaHHUsS, YCIOBHS W IMOPSAIOK OpPraHU3allMd CAMOCTOSTEIBHONH pabOThI
oOyyaromuxcst ¢ yuetoM (HhopMbl 00ydeHHs ONPEeIstoTesl B COOTBETCTBHH ¢ «llonoxennem o0
OpraHHU3aIi CaMOCTOSITENILHON pabOThl O0YUYaIOIIUXCS», YTBEPKACHHBIM YUEHBIM COBETOM
Yal'V (mporokos Ne8/268 ot 26.03.2019 1.).

dopma 00yyeHHs — OuHasl.

METOJIUYECKOTO U HH(POPMAITMOHHOTO
o0ecrieue s QUCIIUILUINHEI
e Pemenue 3agau

®opma
Bua camocTosiTe1bHOM padoThI KOHTPOJIA
(npopabomka yuebrnoeo mamepuana, | Oobem (nposepra
Ha3zBanue pa3iesioB u TeM | peutenue 3a0ay, pegpepam, 00K1a0, B peuterus
KOHMPONbHASL paboma, N0020mosKa K | 4dacax 3a0ady,
coaue 3a4ema, dK3amena u op.) pegepama u
op.)
1. Mexanuka e [IpopaboTka yueGHOro MaTepuana ¢ 27 TpoOBEpKa
UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- peuIeHus 3aaa4,
METOJIMYECKOr0 U MH(OPMAIIMOHHOTO YCTHBIH onpoc,
o0ecrieyeHns AUCUUIUINHBI 9K3aMCH,
e Penrenue 3a1au TpoBCpKa
e IloroToBKa K J1aGOPaTOPHBIM OTHCTOB 11O
paboTam 1a00paTOPHBIM
e JloaroroBka K cjiaue sK3aMeHa
2. MonekynspHas e [IpopaboTka yueOHOTO MaTepHuaia ¢ 27 poBepKa
(usuka HCIIOJIb30BaHUEM PECYpPCOB yUEOHO- peuIeHuns 3aaad,
METOAMYECKOTO U UH()OPMAIIHOHHOTO YCTHBI O1poc,
o0ecrieueHnsT JUCHUILINHEI 9K3aMCH,
e Pemenue 3ana4 TpOBEpKa
e [loxroroBka k 1a00paTOPHBIM OTHCTOB ITO
paBotam 1a00paTOPHBIM
IToaroroBka K ciade sK3aMeHa
3. OcHOBBI e [IpopaboTka yueOHOTO MaTepuana ¢ 27 IIpOBEpKa
TCPMOAMHAMMKHI HCIIOJIb30BaHUEM PECYpPCOB yUEOHO- pelcHud 3aaa4,

YCTHBIN OIPOC,
9K3aMEH,
IpoBepKa

®opma A
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BOJIHOBOM OIITUKH
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e Pemenune 3amay
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e [lonroroBka k 1a00paTOPHBIM OTYETOB 10
pabotam 1abopaToOpHBIM
e [lonroroBka K caue sK3aMeHa
4. Mexanndeckue e [IpopaboTka yuyeOHOTr0O MaTepuaa ¢ 27 IpoBEpKa
KoJIeOaHHs U BOJIHbI HCITOJIb30BaHUEM PECYPCOB y4eOHO- pemecHus 3ana4,
METOJIUMYECKOT0 U HH(POPMAITMOHHOTO YCTHBII1 01Ipoc,
obecrneyeHus JUCIUTUIMHEL 9K3aMCH,
e Pemenue 3a1a4 TIpOBEpKa
e IloAroToBKa K 1a00pPaTOPHBIM OTHETOB 10
paGoTam 1a00paTOpPHBIM
e [lonroroBka K cjaue sK3aMeHa
5. Dnexrtpuueckoe ojie | e [IpopaGoTka yueOGHOro MaTepuana ¢ 8 npoBepKa
HCII0JIb30BaHUEM PECYPCOB YUEOHO- peiIeHus 3aaad,
METOAMYECKOr0 ¥ HHGOPMAIIMOHHOTO YCTHBIH o1poc,
olecriedeHus QUCLIUTLINHEL OK3aMCEH,
e Pemenue 3amau HP?BepKa
e Tloaroroska K 1a60paTOPHBIM OTHCTOB 110
pa6oTam 1a00paTOPHBIM
e [loaroroBka K ciade sK3aMeHa
6. DJEeKTpUYECKUH TOK e IIpopaboTka yuyeOGHOrO MaTepuaia ¢ 9 IpOBEpKa
UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- pemenus 3aia,
METOAMYECKOTO M HH()OPMAITHOHHOTO YCTHBII ompoc,
o0ecIieueHns JUCHUILINHEL S5K3aMCH,
e Pemenue 3amau np?BepKa
e TloaroroBka K 1a6OpPaTOPHBIM OTHCTOB 110
paGoTam 71a00paTOPHBIM
e [lonroroBka K caue 3K3aMeHa
7. Marsaerusm e [IpopaboTka yueOHOro Marepuana ¢ 9 IpoBepKa
UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- peuIeHuns 3aaad,
METOIMYECKOr0 U MH(OPMAITMOHHOTO YCTHBIH onpoc,
oOecIieueHnsT JUCHUILINHEL S5K3aMCH,
e Pemenune 3amau np?BepKa
e Tloaroroska K 1aGOpPaTOPHBIM OTHCTOB IO
paGoTam 1a00paTOPHBIM
e JlonroroBka Kk ciade DK3aMeHa
8. DJeKTpOMarHuTHOE e [IpopaboTka y4eOHOTO MaTepuaa ¢ 9 HpoBEpKa
ToJIE, HCIIOJIb30BaHUEM PECYpPCOB yUEOHO- peleHus 3a1ay,
JJIEKTPOMAarHUTHBIC METOAMYECKOT0 U MH(POPMAIIHOHHOTO YCTHBIH ompoc,
BOJIHBI o0ecrieueHnsT JUCHUIUINHEI 9K3aMCH,
e Pemenue 3amau HP?BCPKa
e TloaroroBka K 1aGOPaTOPHBIM OTHCTOB IT0
paGoTam 1a00paTOPHBIM
e [lonroroBka K caue 2K3aMeHa
9. OcHoOBHI poTOMETpHUH, | © [TpopaboTka yuebHOTrO MaTepuania ¢ 9 MpOBEPKA

pelieHus 3aaad,
YCTHBIN OIPOC,
9K3aMEH,
IIpOBEpPKa
OTYETOB 110

®opma A
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MuHUCTEPCTBO OﬁpaSvOBaHHﬂ U HAayKu chcnﬁcxoﬁ Denepayn Dopma
VabaHOBCKUI TOCYyNapCTBCHHbIM YHUBEPCUTET
® - Pabouast nporpamMma o JUCHUIIINHE
e [lonroroBka k 1a00paTOPHBIM 1a00paTOpPHBIM
paboram
e [lonroroBka K caue sK3aMeHa
10.KBanToBas npupoaa e [IpopaboTka yyeOHOTO MaTepuana ¢ 7 HpoBepKa
U3JTy4CHUS HCITOJIb30BaHUEM PECYPCOB y4eOHO- peucHus 3ajad,
METOAMYECKOT0 M MH()OPMAITHOHHOTO YCTHBIH ompoc,
o0ecrieueHus QUCLIUILUINHEI 9K3aMCH
e Pemenue 3anau
e [loaroroska K ciade sK3aMeHa
11. ATOMHBIE CIEKTPBHI, e JIpopaboTka yueOHOro Marepuaia ¢ 7 IpoBsepka
MOAEIH aToMa HCIIOJIb30BaHUEM PECYpCOB y4eOHO- pelcHu 3aaad,
METOAMYECKOTO M HH()OPMAITHOHHOTO YCTHBIH O1poc,
obecrieueHns JUCLUTUINHEL 9K3aMCH
e Pemenue 3anau
e [loaroroBka K ciade sK3aMeHa
12.0cHOBBI KBaHTOBOH e [IpopaboTka yueGHOrO MaTepuana ¢ 8 npoBepKa
buzuku UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- pereHus 3anad,
METOAMYECKOr0 M HH(GOPMAIIMOHHOTO YCTHEII 01poc,
obecreueHust TUCIUIUIAHBI 9K3aMCH
e Pemenne 3agay
e [lonroroBka K cade sK3aMeHa
13. Aromnas dusnka e IIpopaboTka ydeGHOrO MaTepHaa ¢ 7 IpOBepKa
HCII0JIb30BaHUEM PECYPCOB yUEOHO- peuIeHuns 3aaad,
METOAMYECKOT0 M UH()OPMAIIHOHHOT'O YCTHBIH ompoc,
o0ecrieueHnst JUCIUIUINHEI 9K3aMCH
e Pemenue 3ana4
e [loaroroBka K ciaue sK3aMeHa
14, Snepuas pusuka e IIpopaboTka y4eOHOIrO MaTepHana ¢ 7 TIpoBepKa
HCIIOJIb30BaHUEM PECYPCOB yUEOHO- PCIICHIT 3a/1a4,
METOAMYECKOT0 U UH()OPMAIIHOHHOT'O YCTHBIX OIIPOC,
o0ecrieueHnsT JUCIUIUINHEI 9K3aMCH
e Pemenue 3a1a4
e [loaroroBka K ciaue sK3aMeHa

11. YYHEBHO-METOJUYECKOE U UTH®OPMALIMUOHHOE OBECIIEYEHUE
JNCHUIIVINHBI

a) Cnucok peKoOMeHyeMoii JTuTepaTypbl

OcHoBHas:

1. Cusyxun I.B., O6uwmii xkypc ¢usuku. T. I. Mexanuka. : Yue6. nmocobue: [Ing By3oB. /
CuyxwuH /I. B. - 4-¢ m3., crepeot. - M. : DUSMATIIUT, 2005. - 560 c. - ISBN 5-9221-0225-7
- Tekcr : onextponnsni // DOBC "Koucymprant crygenta" : [caiitr]. - URL
http://www.studentlibrary.ru/book/ISBN5922102257.html

2. Cusyxun /I.B., O6muit kypc ¢usuku. T. II. Tepmoaunamuka u MosieKylnspHas (QHU3UKA. :
VYueb. mocodue: s By3oB. / Cuyxun JI. B. - M. : ®USMATIIUT, 2006. - 544 c. - ISBN 5-
9221-0601-5 - Tekct : anekrponssii // DBC "Koncymbrant crynmenta" : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN5922106015.html
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3. Kypc CuByxun JI.B., O6mmii kypc pusuxu. T. 3. DnexrpudectBo : Yued. mocodue: s
By30B. / CuByxun JI.B. - 5-¢ u3z., crep. - M. : ®USMATIIUT, 2009. - 656 c. - ISBN 978-5-
9221-0673-3 - Tekct : anextponnsiid // DBC "KoncymbTanT crynmenrta" : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785922106733.html

4. Hukepos, B. A. ®wusuka : yueOHUK U MPAKTUKYM Ui aKaJeMHUYecKoro Oakamaspuata /
B. A. HukepoB. — MockBa : WsnmatensctBo  FOpaiit, 2019.— 415c¢.— (bakanasp.
Axagemudeckuii  kypc). — ISBN 978-5-9916-4820-2. — Tekct : dNeKTpOHHBIA //

Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/432881

JlomostHuTEIBHAS
1. Cuyxun J[.B., O6mmii kypc ¢usuku. T. IV. Ontuka Yueb. mocobue: Jlns By30B. /
CuyxwuH [[.B. - 3-¢ 3., ctepeor. - M. : DUSMATIJIUT, 2002. - 792 c. - ISBN 5-9221-0228-1 -

Texct : osnextponusd // OBC "Koncynprant crymenta" : [caiit]. - URL
http://www.studentlibrary.ru/book/ISBN5922102281.html
2. Jlannay JI.JI., Teoperuueckas ¢usuka: T. III. KBantoBas MmexaHuka (HepensiTUBUCTCKas

Teopust) : Yueb. mocoO.: Jns By3oB. / Jlaunay JILJI., Jlupmun E.M. - 5-e u3z., crepeot. - M. :
OU3MATIIUT, 2002. - 808 c. - ISBN 5-9221 0057-2 - Tekct : snektpoHHbli // DbC

"KoHcynbpTaHT cTyaeHTa" [caliT]. - URL
http://www.studentlibrary. ru/book/ISBN5922100572 html
3. Cusyxun /I.B., O6mwmii kypc ¢usuku. AtomHas u sinepHas ¢usuka. Tom 5. AToMHas u

snepHas (usuka : qu6. nocobue ans By3oB / CuByxun /. B. - 3-e u3n., crep. - M. :
OU3MATIIUT, 2008. - 784 c. - ISBN 978-5-9221 0645-0 - Tekcr : anekrponHbi / DBC
"KoHcynbTaHT cTyneHTa" [caliT]. - URL
http://www.studentlibrary.ru/book/ ISBN9785922106450 html

4. 3amauu mo obmel ¢usuke : yued. mocobue mist By3oB / Upomo Urops EBrenneBud. - 7-
u3., ctep. - Mocksa : BUHOM : Jlabopatopus 3Hanuit, 2007. - 431 ¢

S. Tpodumona, T. . PykoBoJCTBO K pelieHHIO 3ajad 1o (usuke : yuebHOe rmocodbue s
npuknagHoro OakamaBpuara/ T.W. TpopumoBa. — 3-e wm3nm., wmemp. W Aom. — MoOCKBa :
UsnatensctBo KOpaiit, 2019. — 265 ¢. — (bakanasp. [Ipukinaanoii kypc). — ISBN 978-5-9916-
3429-8. — Tekct : anektponHbld // OOpa3zoBarenbHas miatdhopma Opaiit [caiit]. — URL:
https://urait.ru/bcode/431054

6. [TorpemHocTy B MHXKEHEPHBIX pacyerax : yuded.-meroa. mocobue / bymspckuii Cepreit
Buktoposuy, /I. 5. Boctpenos. - Yaesnosck : Yal'V, 2008. - 43 c.

Y4eOHO-MeTOAMYECKAS:

1. ®uzuka : cO0. 7ab. pabOT 1O OCHOBAM MEXaHUKH, MOJEKYISIPHOH QU3UKU U
TepMoauHaMuKu ans uHk. cren. / JI. A. bormanosa, JI. H. Boctpenosa; Ynl'Y, UDOOBT. -
VIILIHOBCK : yal'y, 2017. — Pexum JIOCTyMa:
http://lib.ulsu. ru/Meanro/DownIoad/MOb|ect/910/Boqdanova pdf

2. bormanosa [I. A. ®usnka : cOOpHUK Ja0OpaTOPHBIX PabOT MO OCHOBAM SJIEKTPHUUYECTBA,
MarHeTu3Ma M ONTHKU JJIs CTYJACHTOB HHXKEHEPHBIX crieruanbHocTer / JI. A. bormanosa, JI. H.
Boctpemnora, A. B. Uro; YaesH. roc. yH-T. - YiubsHOBck : Yul'VY, 2021. - 66 c. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/10536. - Pexxum mocryna: ObC Ynl'V. - Tekcer :
AJIEKTPOHHBIN.

bormanoa JI. A. Mertoaudeckne yKazaHuUs JUIsl CAMOCTOATEIbHOW pabOTBHl CTYAEHTOB IO
nucturnHe «Pus3ukay : s HampaBieHWi OakamaBpuata Bcex ¢dopm oOyuenus / I, A.
Borpanosa; YnlI'V, UOODBT. - Viesnosck : Yal'V, 2019. - 3arn. ¢ skpana; HeonmyOnukoBaHHBIH
pecypc. - OnekTpoH. TekctoBble nmaH. (1 ¢aitm : 268 KBb). - Tekct : 3IEKTPOHHBIN.-
http://lib.ulsu.ru/MegaPro/Download/MObject/5782
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0) IlporpamMmmHoe o0ecnieueHune:

e MoitOduc CrangapTHBIN
e OC Asubpr PaGouas cranuusga 8

B) Ilpodeccuonanbubie 6a3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBI:

1. DieKTpPOHHO-0UOIHOTEYHbIE CHCTEMBI:

1.1. IPRbOOKS [DeKTpoHHBIH pecypc]: 3JIeKTPOHHO-OMOIHOTeYHast cucTeMa/ TpyIia
xommanuid Al Ilu Dp Menua. - Dnekrpon. mad. - Capatos, [2021]. - Pexum
noctyna: http://www.iprbookshop.ru.

1.2. FOPAMT [DnextpoHHEI pecypc]: 3neKTpoHHO-6nGHoTeuHas cucrema/ 00O
DnextponHoe m3matensctBo FOPAUT. - Dnextpon. nan. — Mocksa, [2021]. -
Pesxxum poctyna: https://www.biblio-online.ru.

1.3. KoHcyabTaHT cTydeHTa [DJEKTPOHHBIA pecypc]: 3IeKTPOHHO-OMOIMOTeUHAs
cuctema/ OOO TIloaurexpecypc. - DiekTpoH. AaH. — MockBa, [2021]. - Pexum
nocryna: http://www.studentlibrary.ru/pages/catalogue.html.

1.4. Jlanb [DnekTpoHHBIM pecypc]: 3meKTpoHHO-OMOanoTeuHas cucrema/ OO0 3BC
Jlanb. - Dnekrpon. gad. — C.-Tlerepoypr, [2021]. - Pexum pocryna:
https://e.lanbook.com.

1.5. Znanium.com [DneKTpOHHBIA pecypc]: 3JIEKTPOHHO-OMOIMOTEYHAs CUcTeMa/
OOO 3nanuyMm. - DiekTpoH. maH. — MockBa, [2021]. - Pexum mocryma:
http://znanium.com.

2. Koncyabrantllinioe [OnexTpoHHBI pecypc]: crnpaBouyHas IpaBoBas cucTeMa/

Kommanus «KoncymnbranT [1arocy. - DiekTpoH. aaH. - Mocksa: Koncynerantllotoc, [2021].

3. ba3za NJaHHBIX NepHOANYECKHUX H3AaHMH [DJIEKTPOHHBIA pecypc]: 3JIEKTpOHHBIE
xypHaiel/ OO0 HMBUC. - Dnektpon. maH. - Mocksa, [2021]. - Pexum npocryma:
https://dlib.eastview.com/browse/udb/12.

4. HaumoHaJbHas1 3JIeKTPOHHAs OuO/MoTeKa [DIEKTPOHHBIM pecypc|: dIEKTpOHHAs
OoubnoTeka. - DNeKTpoH. AaH. — Mocksa, [2021]. - Pexxum mocryna: https://H30.pd.

5. DaekTponnasi Oubaumoreka auccepramuii  PI'b  [Daextponssiii  pecypc]:
anekTponHast oudnuoreka/ ®I'BY PI'B. - Dnekrpon. nan. — Mocksa, [2021]. - Pexxum nocryna:
https://dvs.rsl.ru.

6. ®@enepaiabHble HHPOPMALMOHHO-00pa30BaTe/IbHbIE OPTAJIbI.

6.1. HudopmanuonHas cucreMa EqmHOe OKHO J1ocTyma K 00pa30BaTEbHBIM pecypcam.

Pexum noctyna: http://window.edu.ru.

6.2. ®denepampHbnii  moptan  Poccuiickoe  oOpazoBanme. Pexxum  goctyma:
http://www.edu.ru.

7. Obpa3oBaTesbHble pecypenl Yal'y:

7.1. DnekrtpoHHas o6ubnmoreka yary. Pexum J0CTyTIA:
http://lib.ulsu.ru/MegaPro/Web.

7.2. OO0pazoBatenbublii nopran Yal'V. Pexxum nocryma: http://edu.ulsu.ru.

dopma A Crpannna 23 u3z 27


http://www.iprbookshop.ru/
https://www.biblio-online.ru/
http://www.studentlibrary.ru/pages/catalogue.html
https://e.lanbook.com/
http://www.studentlibrary.ru/pages/catalogue.html
http://www.studentlibrary.ru/pages/catalogue.html
https://нэб.рф/
https://dvs.rsl.ru/
https://dvs.rsl.ru/
http://window.edu.ru/
http://window.edu.ru/
https://e.lanbook.com/
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web
http://edu.ulsu.ru/

MuHucTepcTBO 00pa3oBanust U Hayku Poccuiickoit deneparmun Dopma
VYIIbSSHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET P
® - Pabouast nporpamMma o JUCHUIIINHE
CornacoBaHo:
JomxHocTh cotpyauuka YU TuT [015(0] TIOATIHCH ara

BOoo~NoORWDNE

®opma A

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITIMHBI

Aynuropun JUis TPOBEACHUSA JEKUMH W CEMUHAPCKUX 3aHATUW, AJI1 MPOBEICHUs
TEKYIEr0 KOHTPOJIS U IPOMEXYTOUHOM aTTeCTallui, KypCOBOIO MPOEKTUPOBAHUS, TPYIIIOBBIX U
WHAWBUAYAIbHBIX KOHCYJIbTAIUH.
AynuTtopun yKOMILIEKTOBaHbl CHEUAIN3UPOBAHHOW MeOenbto, Yy4eOHOM JIOCKOM.
Aynuropud Afs TPOBEACHUS JEKIUI 000pYIOBaHbI MYJIbTUMEIUWHBIM OOOpYAOBaHUEM s
npenocraBieHus uH(opmanuu Oombinoi aynutopuu. [lomerieHuss ajis caMOCTOSTEIbHOU
paboThl OCHAIIEHBl KOMITBIOTEPHOM TEXHHUKOM C BO3MOXHOCTBIO TOAKIIOYEHUS K CETU
«HTEepHET» W OO0ECIeYeHrneM JOCTyNa K 3JICKTPOHHOW HH()OPMAIMOHHO-00pa30BaTeIbHON
cpelie, 3JIEKTPOHHO-OMOIMOTEUHOH cucTeMe.

Jl11s mpoBeieHus J1abopaTOPHBIX pabOT UMEETCs ceayloliee 000pyI0BaHHE:

JlabopaTopHas yctanoBka 'Mamuna ATByaa'.

JlaboparopHas ycraHoBka "Mastauk Obepoexa”.
JlabopaTopHas ycTaHOBKa 'MaTreMaTHuyecKuil MasiTHUK .
JIaGoparopHas yctaHoBka "MasTHUK MakcBesa'.
JlabopaTopHas yctaHoBka "M3mepenue mokazarens agunadarsl Bo3ayxa'.
JlaTuuk naBieHUs.

[npur; ¢ rHOKUM LITAHTOM.

JIaGoparopHas yctaHoBKa «/3ydueHue U30XOpHOTO MPOLIECCay.
JlabopaTopHas ycTaHOBKA «DJIEKTPOCTATHUECKAsI BAHHAY.
JIaGoparopHas yctaHoBka «/3ydyeHue 3akoHoB Kupxroday.
JlabopaTopHas ycTaHOBKa "MOCT MOCTOSIHHOTO TOKa".
Mara3uH 00pa3LoBbIX COPOTUBICHUH.

CoenuHuTenbHBIC POBO/IA.

TaHreHc-ranbBaHOMETD.

M CTOYHHK MTOCTOSIHHOTO TOKA.

JIaGoparopHas yctaHoBKa «LC-koHTYp».

I'enepaTop cUrHanoB CHHYCOMAAIBLHON U IPSIMOYTOJIBHON (POPMBI.
Ocuumstorpad.

BoasT™eTpsl.

AMIiepMeTpBHlI.

Muxpockorn MBC-10.

I TaHreHIMPKYJIb.

Kommnsrorepsl co cnenuanusnpoBanHbm 110.

Py4noii Hacoc.

JIuneiika.

[TnockonapasmiensHbie 00pa3ibl ONTHYECKUX CTEKOI.
JIaGoparopHas yctaHoBka «OnTuueckas ckambs OC-M»y.
Hcrounuku cBeTa (JaMIbl HAKATUBAHUS ).

biok nuranus.

JlabGopaTopHas ycTaHOBKa «MeTo MarHeTpoOHay.
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13. CIIEQMAJIBHBIE YCJOBUA U1 OBYYAIOIIUXCA C OT'PAHUYEHHBIMH
BO3MOXHOCTAMMU 310POBbS

B cinydae HeoOXomumocTH, OOydYaOIIMMCS W3 YWCIA JIMIl C OTrPaHMYCHHBIMU
BO3MOXHOCTSIMH 3JI0OPOBbsi (TI0 3asBJICHUIO OOYyYaromIerocs) MOTYT MpPEeUIaraTthCsi OIHH U3
CIIEAYIONIMX BapUaHTOB BOCHPHUATHA HHGPOPMAIMKA C YYETOM HMX HWHAWBUIYAIBHBIX
MCUXO0(PU3NIECKIX 0COOCHHOCTEH:

— 7S JWI C HapyIIEHUSIMH 3pEHHS: B TEYaTHOH (hopMe YBEIWYEHHBIM IIPU(PTOM; B
dbopmMe 3IEeKTPOHHOTO JOKyMEHTa, B ¢dopme ayauodaiina (mepeBos ydeOHBIX MaTepuajioB B
aynuodopmar); B medaTtHoW ¢opme Ha s3bike bpaiins; WHAMBHIyadbHBIE KOHCYJIBTAI[UH C
NPUBJICUCHUEM TH(IIOCYPIOTIEPEBOIUNKA; HHIUBUAYAIbHBIC 3aaHUsI U KOHCYJIbTAIIUY;

— JAus TN C HApYUICHUSMH Cciyxa: B medaTHol ¢opme; B (opme 3IeKTpPOHHOTO
JOKYMEHTa; BUAECOMATEPHAIIBI C CYOTUTPaMU; HHIUBUAYAIbHBIC KOHCYJIBTAIMH C TIPUBJICUYCHHEM
CYpJIOTIEPEBOIUMKA; UHANBUIYAIbHbIC 3a]JaHHUS U KOHCYJIbTAIINY;

— NS JUI] ¢ HApyUICHWSMHU OIOPHO-ABHTaTEeIBHOIO ammapara: B medaTHo ¢opme; B
dopMe DIIEKTPOHHOTO JOKyMeHTa; B (opme aynuodaiiia; HHIUBUAyalbHBIC 3alaHUsS |
KOHCYJIbTAI[HH.

Pa3paboTunk noueHt kageapol U®  borpanosa /[ A.
(noonucw) (donzrcrnocms) (@HO)
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Cconep:xanue u3MeHeHHUsI WJIN
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kadenpoii, peagusyroniei
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IIpogpeccuonanvuvie 6azvl 0aHHbIX, UHDOPMAYUOHHO-CNPABOUHBIE CUCTIEMDbL

1. J1eKTPOHHO-0MOJINOTEYHbIE CUCTEMBbI:

1.1. Iudposoii obpazoBatenbHbi pecypc I[PRsmart : snexTpoHHO-OMOIMOTEUHAS
cucremMa : cabt / OOO Kowmmanms «Au Ilm Ap Memua». - CapartoB, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyma: s 3aperducTpHp. Mmojib3oBareiei. - Tekcr :
3JIEKTPOHHBIMN.

1.2. O6pazoparensnas miathopma FOPAMT : o6pasoBaTenbHblil pecype, 2MEKTPOHHAS
6ubmmoteka : caiit / OO0 DnekrponHoe nsaarenbcro «<FOPAWT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pexxum gocTyna: 1uis 3aperucTpup. mosb3oBateliei. - TeKCT : 37K TPOHHBIH.

1.3. ba3a nannbpIx «nexkTpoHHas oubnmmoreka Texaudaeckoro BY3a (ObC «KoHcynbranT
CTYACHTA») : AJIEKTPOHHO-OMOMoTeuHast cucrema : caiit / OOO «[lomutexpecype». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum noctyma: s
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpaua. DNEeKTpOHHAs] MEIUIIMHCKas OnbmuoTeka : 0a3za JaHHBIX : CalT /
OOO «Beicmag miKoja OpraHu3allud M YOPaBIEHUS 3ApaBoOXpaHeHueM-KoMIuiekcHbIN
MEIUIUHCKUI KoHcanTuHr». — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJb30BaTeNeh. — TEKCT : 3JIEKTPOHHBIN.

1.5. Bonpmas meguuHcKas OMOIMOTEKa : JICEKTPOHHO-OMOIMOTEYHAs] CUCTEMA : CaiT /
00O «bykam». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JOCTyMa: JIJIsl 3apPETUCTPUP. Mosib3oBaTeseil. — TeKCT : AIeKTPpOHHBIM.

1.6. OBC Jlanp : 3nekTpoHHO-OMOMMOTeyHast cuctema : cat / OO0 DBC «Jlanb». —
Cankr-IletepOypr, [2024]. — URL: https://e.lanbook.com. — Pesxxum gocTyma: ajsi 3aperucTpup.
IOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. ODBC Znanium.com : 531IeKTpoHHO-OMOIMOTeuHass cucrema : cadt / OOO
«3Hannym». - Mocksa, [2024]. - URL: http://znanium.com . — Pexum goctyma : s
3aperucTpup. nojib3opareneil. - TeKcT : 3JeKTPOHHBIMN.

2. KoncyasTtaurlliatoc [DnekTpoHHBIN pecypc]|: cnpaBouHas mpaBoBas cuctema. / OO0
«Koncynbrant ITnmrocy - Dnektpon. naH. - Mocksa : Koncynerantlnroc, [2024].

3. eLIBRARY.RU: nayunas snexkrponHass OubOmmoreka : caiitr / OOO «Hayunas
OnekTpoHHas bubnuoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum mocrymna :
JUISl aBTOPH3. MOJIb30BaTenel. — TEeKCT : 3JIEKTPOHHBII

4. ®enepaabHasi rocyiapcrseHHasi mHpopmanuonnas cucrema «HanmonanabHas
3JIeKTPOHHAsI OUOJMoTeKa» : eKTpoHHas Oubnuoreka : caidit / ®I'BY PI'b. — Mockaa, [2024].
— URL: https://H36.pd. — Pexxum noctyna : s noiap3oBaresnei HayuyHoi 61OanoTeku. — TeKcT :
3JIEKTPOHHBIMN.

5. Poccuiickoe odpa3oBanue : penepanbublii nopran / yupeaurenb GIAY «DULITO».
— URL: http://www.edu.ru. — TekcT : 3JeKTPOHHBIIA.

6. OuaexkrponHas OmOamoreuynass cucrema Yal'V : wMoagyas «OIeKTpOHHas
O6ubauorexa» ABUC  Mera-ITIPO / OOO  «J/lara Oxkcmpece». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum noctyna : 1uis mojib30BaTeseii HayqHOH OUOTHOTEKH. —
TekcT : 3MeKTPOHHBI.

CornacoBauo:

\ ]
' i
Uikenep Beayiuuii / [ ypenko 10.B. / ZV'CQ_L_/} / 16.05.2024
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