MuHucTepcTBO 00pa3oBaHust U Hayku Poccuiickoit Deneparmu Dopma
VYIIbSSHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET P

® - Pabouast nporpamMma o JUCHUIIINHE

VYTBEPXKJAEHO
pemenem Yuenoro copera HOOBT
or 17 mas 2022 r. mporexoa Ne10/18-05-22
[pencenarens = { -~ (PuiOuu B.B.)

fnodnucs, 1u.‘mmf;[mm.u RONUCH)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

JlucnunnuHa duzuka

®PakynbTeT NODBT

Kadenpa [IpoextupoBanue u ceppuc apromoouseit um. M.C. Auronona (IlpuCA)
Kypc 1,2

Hanpasnenue (crenuansaocts) 23.05.01 — HazemHble TpaHCHOPTHO-TEXHOJIOTHYECKHE CPEICTBA
KOO HanpasieHust (CneyuaibHOCmuL), NOJIHOe HAUMEHOBAHUE

Hanpasnennocts (mpoduib/cennanu3anus) ABTOMOOUIN U TPAKTOPBI
NOJIHOE HAUMEHOBAHUe

®opma oOyueHHsl  oyHas
OYHAs, 3A04YHAA, OYHO-3A04YHAA (ykas’amb MmMoJbKo me, Komopblepeaﬂusy}omc;l)

JaTa BBeneHust B yueOHbIit nporecc Yul'V: «01» centsops 2022 r.

[Tporpamma akTyanu3upoBaHa Ha 3acefaHuu kadeapsl: npotokoa Ne 1 ot 29.08.2023 .
ITporpamma akTyanm3upoBaHa Ha 3aceJaHnuu Kadeapsl: mporoxon Ne oT 20 .
[TporpammMa akTyanu3upoBaHa Ha 3aceAaHuu Kadeapsl: IpoToKo Ne oT 20 r

Caenenus o pa3padOTUHMKAX:

DUO Kadenpa J1OJKHOCT®,
borpanosa /I.A. | Kadenpa nn:keHepHoii puzuku y4eHasi CTEIIEHb, 3BaHUE
JoueHt kageapsl, K.¢.-M., J0LEHT

COI'JTACOBAHO COI'JTACOBAHO
3aBEIYIOIINI BBITYCKAOIIEH
3aBenyrouuii kadeapoii kadenpoit [TpuCA
s * / /) /XycaunoB A.III./
tely /Baknauos C.b. / ({Wl/‘fl’) (PHO)
(ncomuce) (®HO) 25 anpens 2022 .
25 anpens 2022 r.

dopma A Crpannna 1 u3 25



MuHucTepcTBO 00pa3oBaHust U Hayku Poccuiickoit Deneparmu

. o Dopma
VIIBSHOBCKHI rOCYIapCTBEHHBIH YHHBEPCUTET

® - Pabouast nporpamMma o JUCHUIIINHE

1. HEJIM U 3AJAYU OCBOEHUSA JUCIUIIJIMHBbI

Henn ocBOeHUsI JMCHMILUIMHBI: CO3JaHUE OCHOBBI TEOPETHMYECKOM MOATOTOBKHU
Oyaymiero coenualucta W TOW (yHIAMEHTAIbHON KOMIIOHEHTBHI BBICIIETO TEXHUYECKOTO
o0pa3oBaHus, KOTOpas OyJeT criocoOCTBOBATh B AalIbHEHIIIEM OCBOCHHIO CAMbBIX Pa3HOOOPa3HBIX
WHXCHEPHBIX CIICIMATBLHOCTEH — B Pa3IMYHBIX 001aCTSIX TEXHUKH:

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

2. — CcOOOLIUTH CTYACHTAaM OCHOBHBIC MPHHLMUIBI U 3aKOHBl (PU3MKH, a TaKXkKe HX
MaTeMaTHYECKOE BbIPAKECHUE;
3. — TO3HAaKOMHUTbH CTY/ACHTOB C OCHOBHBIMU (DPM3UUECKHMU SIBICHUSIMH, METOJIAMH HX

HAOJIIOJIEHUSI U SKCIIEPUMEHTAJIBHOIO MCCIEAOBAaHUSA, C OCHOBHBIMH METOJIAMU H3MEPEHUS
(Gu3nUecKux BEIMYUH, NPOCTEHIIMMU METOJaMH 00pabOTKH pe3yibTaToB 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 CHEelMaNbHOCTE M JUCHMIUIMH (TEOpeTHYecKas MEXaHMKa, CONPOTUBJICHUE
MaTepUasoB, NEKTPOTEXHUKA U T.11.);

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

3aga4yu 0CBOCHMS IMCHHUILIMHBI:

e (dopMUpOBaHHME CUCTEMBl 3HAHUU O (yHIAMEHTAIbHBIX (PUINYECKUX 3aKOHAX H
NPUHIINIAX, JIEKalMX B OCHOBE COBPEMEHHOM (U3NYECKOW KAapTUHBI MHpPA, U HaBBIKOB
OPUMEHEHHUS JTOM CHUCTEeMbl K PpELICHHI0 TEXHUYECKUX 3a/ad, CBS3aHHBIX C Oyaylei
poheccuoHaNbHOM e TeIbHOCTBIO;

e ofecreyeHUEe MEXIPEAMETHBIX CBS3€H € OOIIETEeXHUYECKUMH U CHEelHaTbHBIMU
JUCLUIUINHAMY, TIOCPEACTBOM BKJIIOUEHUS KOHKPETHBIX CIEIHAJIBHBIX BOIPOCOB M 3a4ad B
nporpaMMy oOydeHus Qu3uke, peanuszanus NTpo(ecCHOHATBLHOM HaNpaBICHHOCTH Yepes3
yueOHble TNpHUKIagHble (U3NYECKHe 3aJaud, 0e3 4Yero HEBO3MOXKHO YCIEIIHOE OBIJIAJICHHUE
npohecCuOHATBHBIMY 3HAHUSMU U YMEHUSIMU;

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

2. MECTO JUCIUMIIJIMHBI B CTPYKTYPE OIIOII

JlucuMiuinHa SBISICTCA 00s3aTENbHOH M OTHOCUTCA K 0Oa3oBoii ywactu brnoka B1.0.23
«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
mpoOJIeM M JISKUT B OCHOBE TOYTH BCEX AUCIUIUIMH WHXKEHEPHOTO HAIpPaBJIEHHUS TOJTOTOBKH
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 OCBOEHHUS AMCLUUIUIMHBI CTYAEHT IOJDKEH UMETh CIEIYIOLIUE «BXOAHbIE» 3HAHMI,
YMEHUS, HABBIKK U KOMIIETCHIIHH

e 3HaHue 0a30BBIX NOHATUH W omnpeneneHUN oOwEeH (U3MKM, MONYYEHHBIX B XOJI€
U3y4eHMsI LIKOJBHOIO Kypca Gu3uku;

® yYMCHHE YHTATh YU€OHO-HAYUHYIO JTUTEPATYPY;

®  CIIOCOOHOCTH MCIIOJB30BaTh MAaTEMATUYECKUH ammapaT A peleHHus (QU3MYecKux
3ajay;

e yMEHHE IPUMEHATH II0JIy4aeMbl€ HAaBBIKM JUISl PELICHUS IPaKTUYECKUX 3ajad B
pamKax J1abopaTOpHOIO IPAKTUKYMA;

® yMEHME AaHAIM3UPOBATH PE3yJbTaThbl HKCIHEPUMEHTA U IPOBOJUTH HEOOXOIUMbIE
MaTeMaTHYeCKUE BBIYUCIICHHUS.

Pe3ynbrarel OCBOEHUS IUCUUIUIMHBI OyIyT HEOOXOAMMBI JUIsl JajbHEHIIEro mpoiecca
o0y4yeHMsI B paMKaxX IO3TalHOro (OPMHUPOBAHUS KOMIIETCHIMH MpPHU H3YYEHHH CIEIyIOLIUX
CHeIHaJIbHbIX JUCLMILINH:

«nxenepHas rpapukay;

«MatepuanoBeieHIE»;

«be3onacHOCTb KHU3HEACATETLHOCTH;

«Teopernyeckas MEXaHUKaY;

«ComnpoTHUBIIEHUE MAaTEPUATIOBY;

«TexHOonIorusl KOHCTPYKIIMOHHBIX MaTEPUAJIOBY;

«Teoprs MEXaHU3MOB U MalINH;

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

«DKOJIOTHUI»;

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

3. IEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110 JMCHUIIJIMHE
MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIIbTATAMHU
OCBOEHMA OITOIT

HpOLICCC HU3YyUYCHUA NUCHUTIIIMHBI HAlIPABJICH HA (I)OpMHpOBaHI/IC CICAYIOIHNX KOMIIETEHITHM:

Kon u
A IMepeyeHsb NJIAHUPYEMBIX Pe3yJIbTATOB 00Y4YeHHS 1O TUCHUTLIHHE
HAMMEHOBaHMe
. (MOyJ110), COOTHECEHHBIX ¢ MHAMKATOPAMH 10CTUKEHM I
peau3yemoii .
KOMIeTeH Ui
KOMIETEHIUH
OIlK-4 3HATh: OCHOBHbIC MPUHIIUIIBI U 3aKOHBI (DU3UKH, NX MaTEMaTHYECKOES
CriocoOHOCTb K BBIPQ)KEHUE; TPaHMULBl TNPUMEHUMOCTH (U3NYECKUX MoJenedl Hu

caMO00Opa30BaHHIO 1 TUTIOTE3; OCHOBHBIC (PM3UUYECKHE SBICHUS, METOJIbI MX HAOIIOJACHUS U
HCIIOJIb30BAHMIO B AKCIIEPUMEHTATLHOTO HWCCIICJIOBAHMS; OCHOBHBIE METOJBI HM3MEpPEHUs
IIPaKTHICCKOU (bU3UYECKUX BEIIMYWH, MPOCTEHIINE METOABI 00paOOTKH pe3yIbTaTOB

ACATCIILHOCTH HOBBIX | ygcriepuMeHTa B OCHOBHBIC (PH3HYECKUE IPHOOPHI.
3HaHUU U YMEHHUH, B

TOM YHCJIE B 00IaCTIAX
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3HAHWM,
HETMOCPEICTBEHHO HE
CBSI3aHHBIX €O chepoit
npodeccnoHaTbEHOM
TSI TeTbHOCTH

YMeTb: uuTaTh HAy4HYH JIATEPATypy; HCIOJIb30BaTh 3HAHUSA O
(U3NYECKUX 3aKOHAX U TEOPHSX MPH TUIAHUPOBAHUN SKCIIEPUMEHTOB H
CO3aHMH MOJIEJIEH; aHAJIM3UPOBATh PE3YNbTAThl JKCIEPUMEHTOB U
MOJICJIIMPOBAHNUs; OLEHUBATh TOYHOCTh OKOHYATEJIIBHOIO pe3YibTaTa;
BECTU 3allChb M3MEPEHMM M pPAacyeTOB AKKYpaTHO, SICHO M KpPAaTKO;
pelaTh TUMOBBIC 337a4M 10 OCHOBHBIM pa3jenaM (U3HUKH, UCTIOIb3YS
METOZbl MATEMAaTHYECKOI'0 aHAJIN3A.

Baaperb: Meromamum  mocTpoeHMs  (U3MYECKMX — MoJened, Hux
MaTEMaTHYECKOr0 OIMCAaHUS M pacu€ToB, a TaKXKE METOJaMu
9KCHEPUMEHTAJIbHOIO  MCCIEJOBAHUS  SBJIEHMH U OOBEKTOB
(MIaHUpOBaHUE, TIOCTAHOBKA M 00pabOTKa IKCIICPHUMEHTA).

4. OBLIASA TPYJOEMKOCTDH JUCIUIIJINHBI

4.1.00beM IMCHMILIHHBI B 3a4eTHBIX equHnnax (scero) — 13 3E.

4.2.00beM THCHUNIHHBI 10 BUAAM y4eOHOI padoThl (B 4acax):

KosmnuecTBo YacoB (¢opma 00yueHHs1 — 04HAS)
Buj yueOHoii padoThI Bcero no B T.4. I10 CeMeCTpam
IVIAHY 1 2 3 4
KonTaktHas paborta 172 72 72 36 -
00yJaronmXxcs ¢ mpernojaBaTeaemM
AyIUTOpHBIE 3aHATHUS: -
- JICKINH 86 36 32 18 -
- CEMUHAapbl U PAKTUYECKUE 52 18 16 18 -
3aHSATHUS
- nabopaTopHble padoThI, 34 18 16 - -
MPAKTUKYMBI
CamocrosTenbHas pabora 188 108 44 36 -
q)OpMa TCKYIICTO KOHTPOJIA TCCTUPOBAHNE TCCTUPOBAH | TCCTUPOBAH | TCCTUPOBAH -
3HaHUI U KOHTPOJIS ; ue; ue; ue;
CaMOCTOSATENBHOH PabOTHI: YCTHBIN YCTHBII YCTHBIM  [KOHTp.paboT|
TECTHPOBaHUE, KOHTP. paborTa, ompoc, 0ompoc, 0Ompoc, bl
KOITOKBHYM, pedepar u ap. (e KOHTP.paboT KOHTP.paObOTKOHTP.padoT|
MEeHee 2 BUJIOB) bl b b
Kypcogas pabora - - - - -
Bunel npomexxyTodHoi 108 36 36 36
aTTecTaluu (dK3aMeH, 3a4eT) (ox3ameH) | (3x3ameH | (3k3ameH | (IK3amMeH
) ) )
Bcero yacoB no gucuuniInHe 468 216 152 108 -

4.3.Conep:xanue TUCHUIIMHBI (MoayJs). PacnpeneneHue 4acoB 1Mo TeMaM U BHIaM

y4eOHoi1 padoThI:

dopma o0yueHus — ounas

Buabl yueOHBIX 3aHATHI dopma

Ha3Banue pa3nesioB u Tem | Becero AyIUTOpPHBIE 3aAHATHUS 3ausatus B (CaM0CTO-| TEKyLIero

JieKIuN | IpaKTH- | J1aGopa- | MHTEPAK- |ATeIbHAS| KOHTPOIS

®opma A

Crpannna 4 u3 25
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YecKHe | TOPHbIe | THBHOH | padora | 3HAHMH
3aHATHS, | padoTsl, | ¢opme
CeMHHA- | MPAKTH-
pbl KyMblI
1. MexaHuka 46,5 10 5 4,5 7 27 KOHTp.pad;
YCTHBIN
ompoc
2. MonekynspHas 43,5 8 4 4,5 6 27 KOHTP.pad;
duzmka YCTHBII
orpoc
3. OcHOBEI 46,5 10 5 45 7 27 KOHTP.pao;
TEPMOAMHAMUKH YCTHBIR
orpoc
4., MexaHuueckue 435 8 4 45 7 27 KOHTP.pao;
KOJIeOaHUs U BOJTHBI YCTHBIH
orpoc
Dx3amen no oucyuniume 36
5. DnexTpuyeckoe rmoie 25 6 3 3 5 8 KOHTp.pao;
YCTHBII
OIpocC
6. DnekTpuyecKuit TOK 29 7 4 4 5 9 KOHTP.pad;
YCTHBIN
OIpocC
7. MaraeTusm 26 6 3 3 5 9 KOHTP.pad;
YCTHBIN
OIpocC
8. DJeKTpOMarHuTHOE 27 7 3 3 5 9 KOHTP.pab;
moue, YCTHBIN
AIEKTPOMATrHUTHBIC onpoc
BOJIHBI
9. OcHOBBI 26 6 3 3 5 9 KOHTp.pao;
doTomerpun, YCTHBIH
reoMeTpHuUecKast onpoc
OTITHKA, OCHOBBI
BOJIHOBOM ONITHKHU
DK3amen no oucyuniume 36
10.KBanToBast mpupoa 14 3 4 - - 7 KOHTP.pab.
W3ITy4eHus
11. ATOMHBIE CIIEKTPHI, 13 3 3 - - 7 KOHTP.pab.
MOJICIIA aToMa
12.OcHOBBI KBaHTOBOM 18 6 4 - - 8 KOHTP.pad.
bu3uKu
13. AromHas dusnka 13 3 3 - - 7 KOHT.pao.
14. A nepuas pusnka 14 3 4 - - 7 KOHTp.pab.
DK3amen no oucyuniume 36
UTOIO: 468 | 86 | 52 | 3 | 52 188 -

5. COAEPKAHME JUCIATITAHBI (MOIY.JIST)

Tema 1. Mexanunka
Cucrembl otcuera. [loHsTHS O mnpocTpaHcTBE W BpeMeHH. KuHemaTuka MNpOM3BOJIBLHOIO
nBrkeHus. CKOpOCTh M YCKOPEHME IPOM3BOJIBHOIO JBMKEHUS. [IlMHamMMKa MaTepuaabHOU
TOYKHM, TIOCTYNAaTEIbHOTO W  BpaUIaTeIbHOTO JBMKEHHMSI TBepHoro Ttena. JluHaMuka
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BpallaTeIbHOTO JBMKEHUS MaTepHalbHOW TOUkH. 3akoHbl HprotoHa. Macca. Cuna. Mmnynsc.
Ouneprusi. Mexanuueckast pabora. MomHocTs. KuHeTHuUeckass W NOTEHLIMANbHAS SHEPTHSL.
3akoHbl coxpaHeHus. KoHcepBaTMBHbIE W JUCCUIIATUBHBIE CHJIBL. 3aKOH COXpaHEHUs
MEXaHUYECKOW HHEpPruu. 3aKOH COXpPAHEHUs TIIOJHOM »HEepruu. AOCONIOTHO YIPYrHid U
Heynpyruil yzaapsl. Heunepuuanbusle cuctemsl otcuera. Cuinbl nHepuuu. MHepuunaibHble
cuctemMbl. MexaHWUYeCKUi MPUHIMI OTHOCHTENnbHOCTU. [IpeoOpazoBanus ['anmies. Teopema
CJI0’KEHHUS CKOPOCTEM.

Tema 2. Mousiekyasipuasi pusuka
[IpemMer © METOABI  MOJEKYNISApHOW  (u3uku. TepMOAWHAMHYECKHE COCTOSIHHS U
TEPMOJIMHAMUYECKUE TapaMeTpbl. OKCIEPUMEHTAIbHBIE Ta30Bbl€ 3aKOHbl. Y pPaBHEHHE
COCTOSIHHSL HAeabHOrO Ta3a. OCHOBHOE YypaBHEHUE MOJIEKYISIPHO-KUHETUYECKOW TEOpUHr
uaeanbHoro rasa. Pacnpenenenue MakcBemna yucina MoJIeKysl o ckopocTsaMm. CpeaHsis AjuHa
cBoOOIHOTO TIpobera. PeanmpHbie Ta3bl, KUIKOCTH, TBEPABIC TEIA.

Tema 3. OcHOBBI TePMOAMHAMMKH
MKT. Wpeanwueiii ra3z. Cremenu cBoOoabl. BuyTpeHHsisi sHeprus rasza. IlepBoe Hawaio
TepMonuHamMuKH. Paborta raza mpu m3MeHeHMu ero obOwvema. Temmoemkocth. I[lpumenenme
NEpBOTO Hayaja TEPMOJMHAMHMKMA K H30IpoleccaM. OHTponusd. TemygoBble MAalIUHBI.
Huxmnueckue mnponecchl. uxn Kapno. Bropoe Hawano tepmonunamuku. OOpartumbie
npouecchl. CUiibl U MOTEHIMAIbHAS YHEPTUs MEKMOJIEKYJIAPHBIX B3aUMOJICHCTBUN. Y paBHEHUE
Ban-nep-Baainbca.

Tema 4. KosiebaHus1 1 BOJIHBI
['apmonnueckue  konebaHusa. YpaBHEHHE TapMOHHUYECKHMX  KoneOaHuil. ['paduueckoe
N300paK€HHEe TapMOHMYECKOTO0 KOJIeOaTeJbHOIO JBWXKEHHUS. OHEpPrus TapMOHUYECKOTO
KOJIe0aTeIbHOTO JIBIDKEHUST MaTepuanbHOW TOYKW. [apMoHWYeckuil ocimstop. Buabl
MasTHUKOB. CJIO)K€HHE TapMOHHYECKUX KojebaHui. durypsl Jluccaxy, Ouenus. 3aTyxaromye
konebOanus. BeiHykaeHHble konebanus. PezoHanc. Ympyrue BoiHBL. MexaHH3M BOJHOBOTO
JBUKEHUS. Y paBHEHHE OeryIiel BOJIHBI.

Tema 5. DnekTpuueckoe mnoJie.
3akoH Kynona. HanpskeHHOCTh M MOTEHIMAN JIEKTPUUECKOTO MOJISA, JUHUHN HaNPSKEHHOCTH.
[TpuHIMI cynepno3suuuy dIeKTpudeckux nosieil. Teopema ["aycca juist BEKTOpa HaNPsS)KEHHOCTH
anekTpuyeckoro mnois. Pabora cun snekTpocraTHueckoro moiis. CBs3b HANpsHKEHHOCTH U
MOTEHIMANIA, SKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.
[Tonspusanus OHUOIEKTPUKOB. BHIBI JUAIEKTPUKOB, CETHETODJIEKTPUKH, IbE30JJIEKTPUKH.
Bexrop nosspusanuu. MHIyKIuUs 3JI€KTpUYEcKOro mouist. JIuaieKTpudyeckas MpOHUIAEMOCTh U
BOCIIPUUMYHUBOCTB. Teopema ['aycca i1 HanpspKEHHOCTH AJIEKTpUdecKoro nouts. Ilpenomiienne
JIMHUH 3JIEKTPUYECKOTO TOJI Ha TPAHMIIE pa3/iena ABYX JUIIEKTPUKOB.
ITpoBOAHMKH BO BHELIHEM 3JIEKTpUUECKOM noje. KoHaeHcaropsl, coeAMHEHNE KOHAEHCATOPOB.
OHeprusi CUCTEMBI 3apsiI0B. DHEPIUs 3apsKEHHOTO MPOBOJHUKA U 3apSDKEHHOIO0 KOHIEHCATOopa.
OHeprus MEKTPUUYECKOTO OIS,

Tema 6. D1eKTpHYECKHUI TOK.
Onektpuueckuii Tok. Cuma um twiotHocteh Toka. DJIC. 3akon Owma (misi OZHOPOAHOTO U
HEOJIHOPOJHOTO ydYacTka Iiemnu), 3akoH Oma B auddepenuuanpHoit Gopme. CompoTHBICHHUE.
3akoH JIxxoynsa-Jlenua. Coequnenue pe3uctopoB. MomHocTs Toka U KIIJI ucrounuka. [IpaBuia
Kupxrodga.
[TpoBOTHUKY, U30IATOPHI M TIOJYIPOBOJHUKH — OCHOBBI 30HHOUM Teopuu. Dddekr Xomma. p-n-
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Mepexo/1 B MOJIYIPOBOTHUKAX.
Tox B anekTposuTax (3JIeKTpoiin3, 3akoH Papanes). Tok B razax (BUAbI ra30BOTO pa3psiia).
ITepemennsbIit Tok. Pe3oHanCc TOKOB. MOITHOCTD B 1I€MU IEPEMEHHOTO TOKA.
DnexTpuueckue Kojiedanus (CBOOOIHBIE, 3aTyXaIOUINE U BBIHYX/ICHHBIE).

Tema 7. Maruerusm.
B3aumopeiictBue TOkOB. MarnutHoe mnoje. MarHutHas MWHAYKUUS, JIMHUM MarHUTHOM
uHAYKIMU. 3akoH buo-Casapa. Lupkymsus BekTopa MarHuTHOW uHAykuuu. Ilone conenounna.
Marnetuku, ¢eppomarnetusM. HamaruuyeHHocTs. HanpspkeHHOCTP MarHUTHOTO — IOJIA.
[upkynsnus BEKTOpa HAIpPsSHKEHHOCTH MAarHUTHOro mnosist. IlpenomieHue JMHUNA MarHUTHOU
MHAYKIIMY HA TPaHMIIE pa3zelia IByX MarHETHKOB.
Cuia Awmnepa. Cupa Jlopenna. B3aumoneiictBue n1Byx TOKOB. KOHTYp ¢ TOKOM B MarHUTHOM
ToJIe.
SABnenue snexrpoMarHuTHOM MHAYKUMU. DJC muaykumu. WHayktuBHOCTh. CaMOMHAYKLUSL.
B3aumnas nnnyknus. Tokn 3aMbIKaHUS M pa3MbIKaHUS LEIN.
JIBuKeHue 3apsyKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE.

Tema 8. 3JICKTp0MaFHI/ITH06 moJie, 3JJCKTPOMArHuTHbIC BOJIHBI.

BuxpeBoe anexrtpuueckoe mnose. Tok cmenieHus. DJEKTPOMArHUTHOE IIojie. YpaBHEHUs
MakxkcBemia. BonHoBoe ypaBHenue. Ilnockas sjaexkTpoMarHuTHas BOJHA. DHEPrUs U UMITYJIbC
ANIEKTPOMATrHUTHOTO TTOJIS.

Tema 9. OcHoBbl poToMeTpru. 3aKOHBI reoMeTpUYecKoil ONTUKH. OCHOBBI BOJIHOBOMH
ONTHKH.
CsetoBoil noTOK. OTOMETPUUECKNE BETUUNHBI U €IMHUIIBI.
[Tpunuun ®epma. 3akoHbl OTpaxkeHHs M mnpenomsieHus. [IpenomsieHne Ha cdepuueckoin
nosepxHoctu. Cdepuueckre 3epkaja U TOHKHE JUH3bL. [IpuMepsl mocTpoeHus u3o00pakeHuid B
TOHKHX JIMH32X.
Wntepdepentust ceera. OnbiT lOnra. Ilomocsl paBHOM TOMIIKMHBI M PaBHOIO HAKIIOHA.
Hudpakmus cera. Hudpakuus Dpenens, meronq 3o Dpenensa. Hudpaxuus Opaynrodepa.
[onspusanus. ucnepcus, 3aBUCUMOCTD IT0KA3aTeNs IPEIOMIICHHS OT YaCTOTBHI.

Tema 10. KBanToBasi npupoaa u3ay4eHusl.
TennoBoe wuznyuenue. 3akoH Kupxroda. 3akonsr Ctedana-bonpiiMana u cmemnieHusi BuHa.
®opmyibl Panes-/)xuHca 1 BuHa 11 CIEKTPaIbHOW IUIOTHOCTU SHEPrETUYECKOW CBETUMOCTH.
Y®-katactpoda. Kpautel I[lnanka u ¢opmyna Ilnanka. Buemnuit gorosddext. 3akoHbI
CroneroBa. YpaBHeHue DiHIITeHA Ui BHemHero ¢poro3ddexra. Macca u ummynsc (HoToHa.
O¢pdext Komnrtona. EnvHCTBO KOPIYCKYISPHBIX M BOJHOBBIX CBOMCTB 3J€KTPOMArHUTHOTO
U3JIy4CHUS.

Tema 11. ATomHbIe crieKTpbl. Moaesn aToma.

Mopenu aroma Tomcona u Pezepdopma. Paccessaue Pesepdopmaa. [lnanerapnas moaensb
atoMa u e€ HepoctaTku. CnekTp Bojoponaa. CHekTpaibpHble JIMHUM U cepud. Atom bopa.
VYcnosue kBanToBanus bopa. Iloctynarel bopa. DHeprernyeckuii cekTp BOJOPOAOINOI00HOTO
aToMma.

Tema 12. KBanToBas gusuka.
KopmyckynisipHO-BOJIHOBOM Jyain3M CBOWMCTB BemlecTBa. Bomaubl [le bpoins. DKcrepuMeHTsl,
JIOKa3bIBAIOIINE KOPIYCKYJISPHO-BOJIHOBOM Ayanu3Mm cBoiictBa dactull. CoOOTHOLIEHHE
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HeomnpeaenéHHocTe U ero cmbicia. BonmHoBas QyHkums, e€ cBoiicTBa M €€ CTaTUCTUYECKUN
cMmbica. [IpuHuun coorBercTBus. I'amunbroHnan. YpaBHenue llpeaunrepa: cranmoHapHoe u
BpeMeHHoe. YacTuiia B OJHOMEPHOH MPSAMOYTOJIbHOM MOTEHIIMAIBHON sIMe. 3ajaya O YacTULE B
OCCKOHEYHO TITYyOOKOW MPSMOYTOJBHOM TMOTEHIMAIBLHOW SIME, SHEPreTUUYCCKUH CIEKTp 3TOM
YaCTULbl U BEPOATHOCTh €€ HAxXOXKJEHMS B Pa3HbIX 4YacTiaX sAMbl. [loTeHuuanbHblE SMBI U
MOTEHIMaIbHBIE Oapbephl. [IpoxokIeHue YacTUIIBl Yepe] TOTCHIIMATBHBIN Oapbep (Ha mpuMepe
omHOMepHOTO Oaphepa). Koaddunument npospaunoctu Oapwepa. JIMHEHHBIM TapMOHUYECKUN
OCHWJUTSITOP B KBAaHTOBOW MexaHMKe. MomeHT wummnynbca. COOCTBEHHBIE 3HAYCHHUS U
coOcTBeHHBbIE PyHKIIMH MOMeHTa umnyiabca. CrnuH. Oneparop cnuHa. COOCTBEHHBIE 3HAYCHUS
omepaTtopa criiuHa. [1omHbI MEXaHHYECKU MOMEHT YacTUIlbl. DepMHOHBI U OO30HBI.

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

Tema 14. Sinepuas pusuka.
Mopnenu crpoenus anpa aroma. Hykinonsl. SlnepHble cunbl u ux cBoicrsa. M3oTtonsl. DHeprus
CBSI3M W JeeKT Macchl. PaaroakTUBHOCTh. 3aKOH paJAMOAKTHBHOTO pacmana. Ilepmon
nojypacnaaa. AKTUBHOCTb U30TonA. SnepHble peakuuu. Anbda- u 6era-pacnas.

.HGKHI/IOHHBII\/’I KypC mnpeamojgara€t CUCTCMATH3UPOBAHHOC HU3JIOKCHUC OCHOBHBIX
BONPOCOB y4eOHOW ITUCHMIIMHBI M JIOJDKEH JaBaTh HaumOONbIIMK 00beM HHpOpMalLUU U
oOecnieunBarh Oojee IIyOOKO€ MOHMMaHUE Y4E€OHBIX BOIPOCOB MPU 3HAUYUTEIBHO MEHBIINUX
3aTparax BpEMEeHH, YeM 3TO TpeOyeTcst OONBIIMHCTBY CTY/IEHTOB HAa CAMOCTOSITENIbHOE U3yueHHE
Marepuana.

6. TEMbI IPAKTUUYECKUX U CEMUHAPCKUX 3AHATUI

Tema 1. Mexanuka

dopma NpoBeACHUS — CEMHUHAP.

Pemenue 3anay no paszaenam:

- KHHEMaTHKa MOCTYNaTeIbHOr0 U BPalllaTeIbHOTO IBHKEHUE;

- BTOpo# 3akoH HproToHa;

- 3aKOHBI COXPAHEHUS UMITYJIbCA U SHEPTUU;

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

®opma NpoBEAEHUS — CEMHUHAP.

Pemenue 3amad no pasznenam:

- MKT, 6apomerpuueckas popmyna;

- pacnpenenenne Makcgena.

Tema 3. OcHOBBI TEPMOAMHAMHMKH

dopma MpoBEACHUS — CEMHUHAP.

Pewrenue 3amad o paszaenam:

- U30MpOoIECChl, ypaBHeHHE MeHneneeBa-KnaneiipoHa;

- paboTa npu pacIIMpEeHnH ra3a, BHYTPEHHsISI SHEPT s, IEPBOE HaYall0 TEPMOINHAMHUKH;
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- TEIUIOEMKOCTB, SHTPOIHUS, BTOPOE HA4aJI0 TEPMOJANHAMUKH, IUKJIBL;
- peasibHbIE ra3bl, ypaBHeHHe Ban-nep-Baanbca.
Tema 4. Kore6anus 1 BOJIHBI
dopma poBEACHUSA — CEMHUHAP.
Pemenue 3anay no pasnenam:
- YpaBHEHHE TapMOHMYECKHUX KOJeOaHMii, 3aTyxarolme KoJeOaHUs, BBIHYXKICHHBIC
KoJsie0aHUsl, Pe30HAHC;
- clokeHue konebanuii, purypsr Jlnccaxy;,
- BOJIHBI, ypaBHEHHUE OeryIueil BOJIHbI.
Tema 5. DiekTpuueckoe moJie
®dopma npoBeEeHNs — CEMHUHAP.
Pemrenne 3amad o paszaenam:
- 3aK0oH KynoHa, npuHIKI Cynepno3uLuy;
- Teopema ['aycca i 3J€KTpUIeCKOro 10JI;
- EMKOCTb, KOHJIEHCATOPBI, SHEPIHs JIEKTPUUECKOTO OIS,
- TPaHUYHbBIE YCIIOBUS HA FPAHULIE Pa3/eiia IBYX JUAIEKTPUKOB.
Tema 6. JneKTpUUYECKHUIl TOK
dopma NpoBEACHUSA — CEMHUHAP.
Pemenue 3anay no pasnenam:
- 3akoH OMa, coeTuHEHUE pe3ncTopoB; pasmia Kupxroda;
- 3ak0H Jlxxoyna-Jlenua;
- [IEPEMEHHBIN TOK;
Tema 7. Maruerusm
dopma NpoBEACHUSA — CEMHUHAP.
Pemenue 3anay no pasnenam:
- 3akoH bro-Cagapa, cuna Ammnepa;
- 3aKoH Papanes I NEKTPOMarHuTHOW HHIYKIINY;
- CAMOMHIYKLIMS; TOKU 3aMbIKaHUS ¥ pa3MbIKaHUS LEIH;
- TEOPEMBI O LIUPKYJISALUH 1711 BEKTOPOB MarHUTHOW MHAYKIIMM U HAaPSHKEHHOCTH;
- RLC-koHTYD.
Tema 8. DnekTpOMarHuTHOE MOJIE, JJIEKTPOMATHUTHBIC BOJTHbBI
dopma NpoBEACHUSA — CEMHUHAP.
Pemenue 3anay no pasnenam:
- 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.
- uHTepdepenus B onbiTe FOHTa; HHTEpEepeHIus B TOHKHUX TUIEHKaX, Kojbla HeioToHa;
- 30HbI Openens;
- mudpakuus Ha LeJU U Ha AUPPaKIIMOHHON peléTKe;
- IUCHepcus CBeTa
Tema 10. KBanToBasi npupoaa u3jay4eHust
®opma NpoBEAECHNS — CEMHUHAP.
Pemenue 3amgad no pasznenam:
- TETJIOBOE M3iyueHue, popmyna [lnanka;

- pororddexr;
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- 3¢ pext KomnroHa, CBA3b KOPIYCKYISPHBIX U BOJTHOBBIX CBOMCTB H3TyUECHHS.
Tema 11. ATomHbIe cieKTPbl. Moaenau aToma

dopma NpoBeAECHUS — CEMHUHAp.

Pewenue 3amad o paspgenam:

- atrom bopa, criekTpsl BOJOPOI0TI0OJOOHBIX aTOMOB;

- JIMHUHU, CEPUH U NIEPEXO0IbI B TOMHBIX CIIEKTpax.

Tema 12. KBanToBasi puzuka

dopma poBEACHUSA — CEMHUHAP.

Pewenne 3amau no paszuenam:

- 1nuHa BonHbl Jle bpois;

- IPUHLIMII HEOIIPEAEIIEHHOCTH;

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

“YPaBHCHUC ]_HpeL[I/IHrepa, JacTUllbl B IIOTCHHUAJIbHBIX sMadX, IIPOXOKICHUC YAaCTHIL

4yepe3 NOTCHIMAIBHBIN Oapbep.

Tema 13. Atomuas pusuka

dopma NpoBEACHUSA — CEMUHAP.

Pemienue 3amad o pasuenam:

- OpOUTANBHBI MOMEHT UMITYJIbCA, CITUH ¥ IMOJTHBIH MEXaHUYCCKUIT MOMEHT;

-3aIll0JIHCHUC JBJICKTPOHHBIX 000JI0YEK B aTOMC, IIPpHUHIMUII Haym/l; paSPCH_IéHHLIC u

3aIpelICHHBIC IIEPEXObl; TEPMBL.

Tema 14. SInepunas pusuka

dopma NpoBEACHUSA — CEMUHAP.

Pemenue 3ana4 no pasnenam:

- 1e(eKT Macchl U DHEPIUsl CBSI3U;

- 3aKOH PaJIMOaKTUBHOT'O pacnania;

- AJIEpHbIE peaklny; aiabda-, 6eTa- ¥ raMMa-u3IyyeHHe.

[IpakTueckue  (CeMUHApCKUE  3aHATUS)  OPEJICTaBISIIOT  co00l  AeTanu3anuio
JEKIMOHHOTO TEOPETHUECKOT0 MaTepuana, HPOBOAATCS B LENAX 3aKpEeIUIeHHs Kypca U

OXBAaTbIBAIOT BCEC OCHOBHBLIC Pa3aCIibI.

OcHoBHOI (I)OpMOﬁ IMPOBECACHHUA CCMUHAPOB U MPAKTUYICCKHUX 3aHATHH SABISETCS peuiceHue
3amad. B 0053aHHOCTH npenoaaBaTreyids BXOAAT: OKa3aHHC METOJMYSCKOM IIOMOIIU H

KOHCYJIbTUPOBAHUC CTYACHTOB II0 COOTBECTCTBYIOIIIUM TEMaAM KYypCa.
AXTHUBHOCTb Ha MPAKTUYCCKUX 3aHATUAX OLUCHHUBACTCA IO CICAYIOIIUM KPUTCPUSAM!
® DPCIICHUC 3aJ1a4 Y JTOCKH,
¢ CaAMOCTOATCIIbHOC PCIICHUC 3a/la4 BO BPEMSA KOHTPOJIbHBIX pa60T.

7. JIABOPATOPHBIE PABOTBI, IIPAKTUKYMbI

Tema 1. Mexanuka

dopma npoBeieHus — J1abopaTopHbIE pabOTHI.

3aunsarue 1.

JlaGopatopHas pabota «/3yueHne 3aKOHOB PaBHOYCKOPEHHOT'O JABHXKEHHS.

Bonpocsl o Teme (117151 00CYXACHUS HAa 3aHATUH, 711 CAMOCTOSITEILHOTO U3yUYEHHUS).

1. MarepuanbHas Touka. Mexanuueckoe npuxkenue. Cucrema orcuera. [loctynarensHoe
JIBWKEHHE. PaBHOMEpHOE IBMKEHNE, PABHOYCKOPEHHOE M PABHO3aMEIJICHHOE JBUKEHUE.
Tpaexropus. Paguyc-sekrop. IIpoliieHHbIi yTh. BekTop nepemenieHusl.

2. MraoBeHHas CKOpocTh. CpeHsis CKOPOCTh. Y CKOPEHHUE.

3. 3akonbl HetoToHa. Cuna TpeHus.

3ansTue 2.

JlaGopatopHas pabota «/3yueHne 3aKOHOB BpaIaTeIbHOTO ABHXKECHUS.
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Bonpocsl mo Teme (15151 00CYXI€HHSI HA 3aHATHUH, JUISI CAMOCTOSATEIBHOTO U3Y4EHUS).

1. BekTop yrioBoi ckopocTu. YTioBoe yckopeHue. CBs3b YIJIOBOM M JTUHEHHON CKOPOCTH,
CBS13b JIMHEHHOI'O U YTJIOBOTO YCKOPEHHS.

2. Teopema I'tolirenca-1lIrelinepa. OcHOBHOE ypaBHEHNE AMHAMUKH BPaIaTeIbHOTO IBUKEHUS
(oOuMit 1 yacTHBIN BUJ). 3aKOH COXPAaHEHUsI MOMEHTA UMITY/bca. 3aKOH U3MEHEHHs] MOMEHTa
UMITyJIbca cucTeMbl. KuHeTnueckas 3HepTust BpalulaTeIbHOTO IBUKCHHUS.

3ansrTue 3

JlabopaTtopHnas pabora «MasiTHuk MakcBeiay.

Bomnpocel mo Teme (Juist 00CYXICHUS Ha 3aHATUH, JUII CAMOCTOSTEIILHOTO H3YUCHUS).

1. AGcomoTHO TBepnoe Teno. BpamarensHoe nuxkenue. Och BpameHus. Llentp macc tBEpaoro
TeJIa ¥ CUCTEMbI MaTepUalbHbIX TOYeK. MOMeHT cuiibl. MOMEHT nMmysiabca. MOMEHT MHEpLUH.
dopmMyrna MOMEHTA UHEPLIMH.

Tema 2. MouiekyasipHas pusznka

dopma npoBeeHus — J1abopaTOpHBIE PaOOTHI.

3ansTue 1.

JlabopatopHas padoTta «CTaTHCTUYECKUE pAaCTIPEACTICHNAS B MOJICKYIISIPHON (DU3HKE».

Bonpocsl mo Teme (17151 00CYXI€HHSI HA 3aHATUH, JUISI CAMOCTOSATEIBHOTO U3Y4YEHUS).

1. OcHoBbI TEOpHUM BeposiTHOCTU. Pacnpenenenne Makcsenia 1 ero CBONCTBA.

Tema 3. OCHOBBI TEPMOIMHAMHUKH

dopma npoBeeHus — J1abopaTOpHbIE PaOOTHI.

3ansTue 1.

JlabGopaTtopHas pabota «OrnpenesneHne OTHOIIECHUS MOJISIPHBIX TEIIIOEMKOCTEH ra30By.

Bonpocsl mo Teme (17151 00CYXI€HHsI HA 3aHATHUH, JUIs1 CAMOCTOSATEIBHOTO U3yUEeHNUs).

1. TermmoemMKoOCTh Tena, MOJISIPHAS U YICTbHAS TETNIOEMKOCTb. TemIoEMKOCTh B Pa3TUIHBIX
n3onpoueccax. CoorHomenue Maiiepa.

2. AnnaGatHblii pouiecc 1 ero cBoiicTsa. [lokazarens annabaTsl U €ro CBSI3b C UUCIOM CTENEHE!
cBOOO/IbI MOJIEKYJT MJI€AJIBHOTO Ta3a.

3ausrtue 2.

JlaGopatopHas pabota «l3yueHMe B3aUMOCBA3M MEXIy AaBJIE€HHEM U OOBEMOM Trasza mpu
IIOCTOSIHHOW TEMIIEpaType».

Bonpocsl mo Teme (17151 00CYXI€HHSI HA 3aHATHUH, JUISI CAMOCTOSATEIBHOTO U3YUEHUS).

1. Temnora, BHYTpeHHsSs OSHeprusi M paboTa rasa mnpu pacmmpeHuu. llepBoe Hadaso
TepMoiuHaMHKH. [IepBoe Hayaao TepMOJMHAMUKH B U30MPOLIECCAX.

3ansTue 3.

JlaGopatopHas pabota «/3yueHre n30XopHOro mporecca.

Bonpocsl o Teme (117151 00CYXACHHS HAa 3aHATUH, IJI1 CAMOCTOSITEILHOTO U3yUYEHHUS).

1. M3omporiecchl: M30TepMUYECKUN, M30XOPHBIH, H300apHbIif. PaboTa 1 M13MeHeHue SHEpriuu BO
BCEX M30Ipolieccax.

Tema 4. Kosie6anust 1 BOJHbI

®dopma npoBeeHUs — 1ab0paTOpHBIC PabOTHI.

3ansaTue 1.

JlaGopaTopnast pabota «OrmpejeneHne YCKOPEHHs CBOOOJHOTO TMAJEHUS C TOMOIIBIO
MaTeMaTHYECKOr0 MasiTHUKAY.

Bonpocsl o Teme (117151 00CYXACHHS HA 3aHITUH, AJI1 CAMOCTOSITEILHOTO U3yUEHUS).

1. Konebanus. ['apmonnueckue konedanusi. AMIUIMTYIa, Iepuo, Gasza, HauyanbHas ¢asa,
yacToTa. BeiHyX/1€HHBIE U CBOOOIHBIE KOoieOanus. Pe3oHanc.

Tema S. DnekTpHYeckoe moJe

®dopma npoBeeHUs — 1abopaToOpHBIC PabOTHI.

3ansaTue 1.

JlaGopatopHass paboTa «OKCIEPUMEHTAIBHOE ONpEAEICHHE paclpelieleHnuss HanpsKEHHOCTH
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AIEKTPUYECKOTO MOl CUCTEMBI SJIEKTPUUECKUX 3aPSIOBY.

Bonpoch! o Teme (17151 00CYXACHUS HAa 3aHATUH, 111 CAMOCTOSITEIILHOTO U3yUYEHHUS).

1. Toueunsiii 3apsia. I[lpoOHbnd 3apsn. 3akon Kymona. HamnpsokeHHOCTP M TOTEHIHAI
AJIEKTPUYECKOTO I10JIsI, TMHUU HAIIPSHKEHHOCTH.

2. Ilpunuun cynepno3uuuu aiektpudeckux noneil. Teopema T'aycca it BekTopa
HANPSKEHHOCTH JIEKTPUYECKOTO ITOJIA.

3. PabGora cun osnekrpocraruyeckoro mojs. CBsi3p HampsDKEHHOCTH M MOTEHIMANA,
HKBUIIOTEHIIMAJIbHBIE TOBEPXHOCTH.

TeMma 6. DeKTpUUYECKHI TOK

®opma npoBeeHus — J1abopaToOpHbIE paOOTHI.

3aunsarue 1.

JlaGoparopnas pabota «IIpaBuma Kurpxroday.

Bonpocsl o Teme (17151 00CYXACHHS HAa 3aHATUU, TSl CAMOCTOSITEILHOTO U3yUYEHHUS).

1. DnexTpudeckas 1ernb. Y3el, BeTBb U KOHTYp dJekTpuueckoi nemu. [Tpasuia Kupxroda.
3aunsrtue 2.

JlaboparopHas padota «3MepeHre CONpOTUBIEHUS C TOMOIIbIO MOCTa IIOCTOSIHHOT'O TOKa.
Bonpocsl o Teme (17151 00CYXACHHS HAa 3aHATUU, TSl CAMOCTOSITEILHOTO U3yUYEHHUS).

1. DOnexrpuyeckuid Tok. Cuna u mioTHocTh Toka. Hampsikenue. DJIC. 3akon Oma (s
OJIHOPOJAHOTO W HEOJHOPOAHOIO YydYacTKa LIeNu, JUIS TOJHOM 1enu), 3akoH Owma B
g epeHmanbHoR Gopme.

2. ComnpotuBieHue. YaenbHoe comnpotuBieHue. dusmyeckas mnpupoga COMPOTHBICHUS B
Metauiax. 3akoH Jxoymns-Jlenna. CoeqrHeHNE pe3UCTOPOB.

Tema 7. Marnerusm

®dopma npoBeeHUs — 1abopaTopHbIe PabOTHI.

3ansartue 1.

JlabopaTtopHnast pabota «OnpeneneHrne TOPU30HTATLHON COCTABIIAIONICH MHIYKIIMM MarHUTHOTO
TIOJISL 3EMJIN.

Bonpocsl o Teme (17151 00CYXA€HUS HAa 3aHATUH, JJI1 CAMOCTOSITEIbHOTO U3yYEHUS).

1. 3akoH Awmmnepa. MarHuTHas WHIYKIUS, JTUHUM MAarHUTHOW WHAYKIWU. [IpuHIMnD
CYTIEPIO3UIINH JUIsl MATHUTHBIX nosield. 3akoH buo-Casapa-Jlamnacca.

2. TeopemMa O NHMPKYISIUH A7 BEKTOpa MAarHUTHOW WHAYKIMUA. MarHutHas WHIYKIIHS
0ECKOHEYHOT0 MPSMOT0 MPOBOJIHUKA C TOKOM.

3. MoMeHT, 1eMCTBYIOIIMI HAa KOHTYP C TOKOM B MarHUTHOM I10J1€. MarHuTHBIII MOMEHT.

Tema 8. Di1ekTpoMarHuTHOE 1MOJI€, 3JIEKTPOMATHUTHBIE BOJTHbBI

dopma npoBeieHus — J1abopaToOpHbIe PabOTHI.

3ansaTue 1.

JlaGopatopHas paboTa «neKTpoMarHuTHele Konebanus B B LC-koHType».

Bonpocsl o Teme (117151 00CYXACHUS HAa 3aHATUH, 711 CAMOCTOSITEILHOTO U3yUYEHHUS).

1. BeiHyXaeHHbIE dJekTpuueckue kKonebanuss B LC-koHType. AMIUTUTYIHO-4aCTOTHAS
3aBHCHUMOCTb.

2. BuxpeBoe snekrpuueckoe mojie. Tok cmemieHus. DJIEKTPOMarHuTHOE Iojie. Y paBHEHUS
Makcgeiuia. BoiHOBO€ ypaBHEHHE.

Tema 9. OcHoBbl (oToMeTpru. 3aKOHBI reOMeTPUYECKOl ONTUKU. OCHOBBI BOJIHOBOW
ONTHKH

dopma npoBeieHus — J1abopaTopHbIE pabOTHI.

3ansTue 1.

JlaGopatopHass pabotra «OmpeneneHue TMoKa3aTeNns MPEIOMIEHUS CTEKJIa C TOMOIUIbIO
MHUKPOCKOTIay.

Bonpocsl mo Teme (17151 00CYXICHHSI HA 3aHATHUH, JUISI CAMOCTOSATEIBHOTO U3YUEHUS).

1. JIyu. Yerbipe rnaBHbIX 3aKOHa reoMmerpuueckod ontuku. [Ipunmun ®depma. OnTuueckas
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JUIMHA TyTH. AOCOJIOTHBII W OTHOCHUTENbHBIA TOKa3aTellb MpeioMieHus. ['paHUIlbI
IIPUMEHUMOCTH T€OMETPUYECKOMN OITHUKHU.

3aunsartue 2.

JlabGopaTtopHnas pabora «@oToMeTpudeckue usmeperus Ha ckambe OC-My.

Bonpocsl o Teme (17151 00CYXKACHHS HAa 3aHATUH, IJIS1 CAMOCTOSITEIILHOTO U3yUYEHHUS).

1. OcHoBHBIE q)OTOMCTpI/I[ICCKI/Ie IIOHATHUA, BCIWYMHBI MW CAMHHIBI MW HX CBA3b C
SHEPreTUYECKUMH.

JlaGoparopHble pabOThI MPEACTABIAIOT U3 ce0sl MPOBECHUE CTYACHTaMU SKCIIEPUMEHTOB
M0 3aJaHHOM TEMAaTHKE C TMOCIEIYIomed 0oOpaOOTKOW M aHaIM30M IOJTYYCHHBIX JIaHHBIX.
Kaxnas paboTa mnpakTHKymMa TakkKe BKIIOUAET YCTHBIA OIpPOC CTYACHTOB 10 TeMaw,
HETIOCPE/ICTBEHHO CBSI3aHHBIM C TEMaMH JIJA0OPATOPHBIX padoT.
AKTHBHOCT, Ha JIaDOpaTOPHOM TMPAKTUKyME OILEHUBACTCS 1O CIEIYIOIIUM
KPUTEPUAM:
e OTBETHI Ha BOMPOCHI, Ipe/jIaraeMbie MpernoaaBaTenem;
® BBINOJIHEHHUE YKCIIEPUMEHTOB-YIIPAXKHEHUN B paMKaX TeM JIa0OpaTOPHBIX padoT.

I[aHHBIe 3aHATHA HPOBCPAIOT CTCIICHDb BJIAACHUA TCOPCTUICCKUM MATCPHUATIOM, ITIOMOT'atOT
3aKpPCIUTh TCOPCTUICCKUEC 3HAHNA ITOCPECACTBOM MJLUIIOCTPALMK Ha PCAIBHBIX IpUMEpax, a
TaKKEC (bOpMI/Ip}/'IOT HAaBbIKH ITIOAT'OTOBKHU U IIPOBCACHHA OKCIICPUMCHTA U O6pa6OTKI/I €ro
JaHHBIX.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHbIX PABOT, PE®@PEPATOB

KypcoBble, KOHTpoJbHBIE pabOTBl U pedepaTbl HE MPEAYCMOTPEHBI Y4EOHBIM
IUTAHOM.

9. HEPEYEHDb BOIMTPOCOB K 9K3AMEHY (BAUYETY)

1. MatepuanbHas Touka. Mexannueckoe npuxkenue. Cucrema orcuera. [loctynarensHoe
JIBWKEHHE. PaBHOMEpHOE IBMKEHUE, PABHOYCKOPEHHOE M PAaBHO3AMEJIEHHOE JIBUKECHUE.
Tpaexrtopus. Paguyc-Bekrop. Ipoiinennstii myts. [lepemenienne (BeKTOp MepeMeIieHus).

2. MraoBeHHas ckopocTb. CpeqHsis CKOpocTh. Y ckopeHue. HopmanbHOe U TaHT€HIIMATIbHOE
yckopenue. Kpususna tpackropun. Pagnyc kpuBu3HbI TpackTopuu. PaBHOMEpHOE,
PaBHO3aMENJIEHHOE U PABHOYCKOPEHHOE JIBUKCHUE.

3. JIBM>keHHE 110 OKPYKHOCTU. BEKTOp yrioBoi CKkOpocTH. YTiI0Boe yckopeHue. CBsA3b
YIJIOBOM M JINHEHHOM CKOPOCTH, CBSI3b JINHEHHOTO U YIJIOBOTO YCKOPEHUS.

4. NnepumanbsHble cucteMbl otcueta. [1epBblii, Bropoii (00mmuii 1 YacTHBIN BUT) U TPETHI
3akoHbl HetoToHa. ['panuiisl mpuMeHeHns 3akoHOB HproTOHA.

5. Imnynbc. 3aKoH COXpaHEHHsI UMITYJIbCca. 3aKOH U3MEHEHUS UMITyJIbca. AOCOIIOTHO
yIpyrui u abCONIOTHO HEYIPYTHM yAaphl.

6. Mexanuueckas pabora. [Tonnas mexanuueckas sHeprusi. Kunernueckas 1 moTeHIHaIbHas
sHeprus. ['paduueckoe npeacrapnenue suepruu. [lorennuanbabie sMbl U 6apbepbl. 3aKOH
COXpaHEHHUs MTOJIHOM MeXaHN4eCKo 3Heprun. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIE CHIIBI
(mpumepsI).

7. 3aKOH BCEMUPHOI'O TATOTEHUS. [ paBUTallMOHHBIE HAIPSYKEHHOCTh U MOTEHIUAJI, UX CBA3b.
JluHuK HanpsHKEHHOCTH FPaBUTALMOHHOIO MO (CuiloBble IMHUK). [IpuHnun cynepno3unuu
IpaBUTALMOHHBIX Nosed. KocMuueckue ckopocTy.

8. HennepuuanbHble cUCTeMBbl OTCUETA M CHIIBI MHepLuu: cuiia Kopuonuca, neHtpoOexHas
cuia, CUJIa UHEPLUH, CBA3aHHAas C IIOCTYIIATEIbHBIM JIBHKEHUEM C YCKOPEHUEM, CUJla UHEPLIUH,
CBSI3aHHAs C HEPABHOMEPHBIM BPAILATEIIBHBIM JIBH)KEHUEM.
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9. AGcoirroTHO TBepo¢e Teno. Bpamarensnoe apmxenue. Ock Bpamenus. LieHTp mace
TBEPAOIO TEJNIA U CUCTEMbBI MATEPUAIBHBIX TOYEK. MOMEHT cuiibl. MOMEHT umnyiibca. MOMEHT
uHepuuu. Gopmyrna MOMEHTa UHEPLUH (U1 CUCTEMbI MaTepUaIbHBIX TOYEK U HEMIPEPHIBHOTO
Tena).

10. Teopema I'toitrenca-Ilteitnepa. OCHOBHOE ypaBHEHUE TUHAMUKHU BpPaIlaTEIbHOTO
JBYOKEHUS (OOLIMIA M YaCTHBIM BUJ). 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbca. 3aKOH N3MEHEHUS
MOMEHTA UMITyJIbca cCUCTeMbl. KHHeTHUecKast SHEprus BpalaTelbHOrO IBUKEHUS.

11. Konebanwus. ['apmonnueckue konebanus. AMIIIMTYa, epuo, ¢asa, HauanbHas Qasa,
yacTtoTa. BeiHyxeHHbIe U cBOOOAHBIE Kosiebanus. CBOOOIHBIE He3aTyXarolue KoJieOaHus
(ypaBHEHHE KOJIE€OAHUI U €TO PEIICHNUE).

12. CBoOoanbIe 3aTyxaromuye Kojaebanus (ypaBHEHHE KOJIeOaHUH U €ro PEIICHHUE).
KoadurmenT 3aryxanus. BeiHyKIeHHBIC 3aTyXaronue Kojieoanus (ypaBHEHUE KOJICOaHUH U
€ro pelIeHye ¢ MOMOIIbI0 BEKTOPHBIX quarpamm). Pesonanc.

13. Cnoxenue koaebaHuil, IPOUCXOASIIMI BAOIb OJHOTO HAIIPaBJIEHHUS, C OAMHAKOBBIMU
YacTOTaMH U Pa3HbIMU aMIUIMTYAaMU U HadaabHbIMU (ha3amu. buenus. CrnoxxeHue KonebaHui,
IPOUCXOSAIINX BO B3aUMHO MEPIEHIUKYJIIPHBIX HAIIPABJIECHUSAX C OJIMHAKOBOM 4acTOTOM.

14. Bonnsl. [IpoionbHbIE U TONEPEYHBIX BOJIHBI. Y paBHEHHE IJIOCKOM BOJIHBI. J[JINHA BOJIHBI.
BoHOBO# BEKTOp M BOJIHOBOE YHCIIO U €r0 CBA3b C JUIMHOM BOJHBL. Da30Bast U rpynmnoBas
CKOPOCTH BOJIHBI.

15. IIpeoOpazoBanus ["anuiest, MpUHIIKI OTHOCUTEIBHOCTH [ anumes, 3aK0oH CII0KEHUS
CKOpocTeil B kiaccudeckoit pusuke. [locTynaTsl crieruaibHON TEOPUH OTHOCUTEILHOCTH.
[TpeoOpasoBanus JIopeHIa 1 UX MpeAeIbHBINA Iepexo1 B ipeodpazoBanus [ ammies. CinencTBus
u3 npeobpazoBanuii JIopeHia. JHeprusa U UMIYJIbC B PEISITUBUCTCKON (pu3uKe.

16. Tlogxoas!l TEpMOAMHAMUKY U MOJIEKYIISIpHOM Qu3uku. MneanbHplii ra3 1 ero OTINYHS OT
peasibHOT0. OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TeOpUH. YHCI0 cTeneHen
cBobozabl. Teopema o0 paBHOpacHpeIeIeHUH SHEPTUH 110 CTENEHSIM CBOOO/IbI UACATBHOTO rasa.
MakponapameTpsl (TemrepaTypa, 1aBjieHnue, 00beM, MJI0THOCTh, KOHIIEHTpalLus). Y paBHEHHUE
COCTOSTHUS M/1€aJIbHOTO rasa.

17. PaBHOBecHOe cocTossHMe. HyneBoe Hauaio TepMoiMHaMUKH. PaBHOBECHBIE IPOLIECCHI.
N3omnporieccrl: U30TepMHUUECKH, M30XOPHBIN, H300apHbIA. PaboTa 1 n3MeHeHrne YHEPTUH BO
BCEX M30IIpoLeccax.

18. AnnabatHblii poriecc U ero cBoiictBa. [lokazaTens aguadaThl U €ro CBsA3b C YUCIOM
CTereHel cB00O0/IbI HEATbHOTO I'a3a, a TAKXKe ¢ MOJISIPHBIMU TETIJIOEMKOCTAMU. Y paBHEHUE
aauabatel. PaboTa 1 u3MEHEeHNE BHYTPEHHEN SHEPTUH B aJuabaTHOM IpOILIecCe.

19. TennmoeMKoOCTh Tela, MOJISIPHAS U yIENIbHAs TEIIIOEMKOCTh. TEI0EMKOCTD B Pa3JINYHBIX
m3onporueccax. CootHomenue Maiiepa. [Tonmurponnueckuit mpouecc.

20. TerutoTa (KOJMYECTBO TETJIOTHI), BHYTPEHHSISI SHEPTHsI U paboTa ra3a npu paciiupeHuH.
[TepBoe Hauano TepmoauHaMUKU. [lepBoe Hauano TepMOAMHAMUKH B U30IIPOLIECCaX.

21. Bropoe Hauano TepmoauHamMuku (popmynuposku Knaysuyca, KenbBuHa 1 ¢ TOUKH
3penust Beunoro asuratens). Hukmn. Hukn Kapro. KITJ[ TermmoBoit MmammHbL.

22. OTnnuus ueanbHOro rasa ot peanbHoro. Otmuus rasa Ban-nep-Baanbsca ot peanpHOro.
YpaBHEHHUS COCTOSIHUA UICATTBHOTO Ta3a U raza Ban-aep-Baansca. M3oTepma raza Ban-nep-
Baanbca. J/Ilnarpamma coctossHUN. AHOMAaJIbHBIE COCTOSTHUS (TIepeOXJIaXIeHHbIN Map U
neperperas KHUAKOCTh).

23. OuTponus. CBsA3b SHTPOIUU C TEMJIOTON. DHTPONHUS B Pa3INYHbIX MIpOLECcCaX.
N3osuTponmitHbIi poriecc. Bropoe Hadamo TepMOAMHAMUKH B SHTPOIMTUHHON (POPMYITHPOBKE.

24. OcHOBBI TEOpUH BEpOSTHOCTH. Pacnipenenenre MakcBeiia U €ro CBOiCTBa.

25. bapomerpuueckas ¢hopmyna. Pacipenenenus bonbiimana u Makcpenia-bonbimana.

26. Toueunsit 3apsan. [Ipo6uslii 3apsa. 3akon Kynona. HanpsbkeHHOCTD M OTEHIMAT
3JIEKTPUYECKOTO MOJISL, TUHUU HANIPSIKEHHOCTH.
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27. llpuHuun cynepro3uiyu dIeKTpudeckux nojei. Teopema ["aycca ajist BekTopa
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MO,

28. Pabota cun anektpoctatudeckoro mnoss. CBsi3b HANPSDKEHHOCTH U IOTEHIMANA,
SKBUIIOTCHIIMAIbHBIC TOBEPXHOCTH.

29. Ionspusanus IU3JIEKTPUKOB. BUIbI AUAIEKTPUKOB U MEXAHU3MBI UX MOJISIPU3ALINN.
CerneToaneKkTpukHy, neTis rucrepesuca. [1be3031eKTpuKy.

30. Bekrop nonsipuzanuu. MHIyKIUs 3J€KTPUUECKOTo moJist. JuanekTpudyeckas
MIPOHUIIAEMOCTh U BOCIIPUUMUYHUBOCTh. Teopema ["aycca juist BeKTOpa Moaspu3alui.

31. Teopema I'aycca 1yist MHIYKIMU 3JIEKTPAYECKOTO MO, [ paHMYHBIE YCIOBUS HA TPAHUIIE
paszzeina AByX JANU3JIEKTPUKOB.

32. IIpoBOHUKH BO BHEIIHEM 3JIEKTpUUECKOM Iosie. CBOOOHBIN U CBS3aHHBIA 3apsIbl.
YcnoBue paBHOBECHS 1)1l MPOBOAHMKA. HanmpskE€HHOCTH MOJIst CHAPYXKU OT MPOBOAHUKA.

33. KonnencaTtopsl, BUAbl KOHAEHCATOPOB MO (hopMe 00KIAA0K. DIEKTPOEMKOCTb.
CoennHeHrEe KOHAEHCATOPOB.

34. DHeprus CUCTEMBI 3apsi10B. DHEPTUs 3apsHKEHHOIO MPOBOJIHUKA U 3aPSKEHHOTO
KoHeHcaTtopa. OObEMHAs IUIOTHOCTh YHEPTUH AIEKTPUUYECKOTO TOJISL.

35. Dnexrpuyeckui Tok. Cuiia u IIOTHOCTh TOKA. CBS3b INIOTHOCTU TOKA CO CKOPOCTBIO
3apsinoB. Hampsixenue. 3/1C. 3akon Oma (1711 OJHOPOAHOTO U HEOJHOPOJAHOTO YYacTKa IEIH,
JUTSI TIOJTHOM 11enn ), 3akoH Oma B nuddepeHnuansHoi popme.

36. ConportuBinieHue. Y iesibHOE CONPOTUBIEHUE. PU3nyecKas IpUpoia CONPOTUBICHUS B
Metamuiax. 3akoH Jxoynsa-Jlenna. CoequHenue pe3suctopoB. MOIHOCT TOKA.

37. DnexkTpuyeKas LeMnb. ¥Y3el, BETBb U KOHTYp 3JiekTpuueckoit nenu. [Ipasuna Kupxroda.

38. Tok B anekTponuTax (3NeKTponu3, 3akoH Papazes) U TOK B razax (BHIbI pa3psaa).

39. Coboanbie 3aryxatomnue koiedanus B LC-koHType (ypaBHEHHUE U €T0 PEIICHUE).
Koadduiment 3aTyxanusi, sorapupMuueckuil JeKpeMeHT 3aTyXaHusl, J0OpPOTHOCTb.
CoOcTBeHHas 4acToTa KOHTYpa.

40. BeiHyx1eHHbIe dNeKTprueckue konebanus B LC-koHType (ypaBHEHUE U €ro pelIeHue).
Pe3onanc B LC-koHTYype. AMIUIUTYAHOE 3HAYEHHE CUJIBI TOKA. AMIUIUTYIHO-4aCTOTHAs
3aBUCHUMOCTb.

41. Ilepemennslii Tok. KBasucrannonapuble Toku. [lepemMeHHBIN TOK, TEKYIIMH uyepe3
KaTyUIKy, U IEPEMEHHBIN TOK, TEKYIIHMI uepe3 KoHieHcatop. [lepeMeHHbIN TOK Ha yyacTKe
[ETH, COJIePKAIIEM KaTyIIIKy, KOHJIEHCATOP U pe3ucTop. PeakTuBHBIE COMPOTHUBIICHUS.
Cwmernenue Toka u HanpspkeHus o ¢aze. [lomHoe conpoTtuBienue (ummnenanc). MoiHocTh
MEPEMEHHOTO TOKA U JICUCTBYIOIIEE HAMPSIKEHUE.

42. B3anmoeicTBre IByX TOKOB (3aK0H AMriepa). MarHuTHas MHAYKIUS, IMHAW MarHUTHOM
uHAYKUMY. [TpyHIMI cynepno3uiuu Juisi MarHUTHBIX nosied. 3akoH buo-Casapa-Jlamnacca (s
TOHKOTO MPOBOHUKA, ISl CPEbl U TS ABMKYIIETOCS 3apsa).

43. Teopema ['aycca s BEeKTOpa MarHUTHOM MHAYKIMK. Teopema 0 HUPKYISIUHN IS
BEKTOpa MarHUTHON MHAYKIIMK. MarHuTHas HHIYKIUsT OECKOHEYHOTO MPSIMOTO TTPOBOAHHKA C
TOKOM.

44. MOMEHT, ACUCTBYIOIIUI HA KOHTYP C TOKOM B MarHUTHOM I10J€. MarHUTHBI MOMEHT.

45. Marnetuku. Buael marneTukoB. @eppoMarHeTusm M MeTis ructepesuca. MUKpOTOKH
(aTomMapHbIe/MONEKYIAPHBIE) TOKHU U TOKH MMPOBOJUMOCTH. MeXaHN3Mbl HAMarHUUMBaHUS
Pa3HBIX BUIOB MarHeTUKOB.

46. HamaranueHHOCTh. MaruuTHasi IpOHUILIAEMOCTh U BOCIPUUMYHMBOCTB. Teopema
MUAPKYJSIITAN BEKTOPAa HAMAarHUYeHHOCTH.

47. Hanpsi>keHHOCTh MarHUTHOTO 1oJis1. CBs3b HANPSY)KEHHOCTH, HAMAarHU4€HHOCTHU U
uHAYKUUU. L{upKymsaius BekTopa Hanps>KeHHOCTH MarHUTHOTO Mosisl. ['paHUYHbBIE YCIOBUS Ha
rpaHUIle pa3zelia JBYX MarHeTUKOB.
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48. Cuna Amnepa. Cuia Jlopenma. Pabota, coBepiiaemasi MarHUTHBIM TI0JIEM HaJl KOHTYPOM
C TOKOM. JIBHKEHUE 3apsKEHHOM YacTHUIIbI B MATHUTHOM I10J1€ (€CIIM YaCTHUIIbl BJIETAET
HEePHEHINKYIIAPHO JIMHUAM HHAYKIUHU U O] YTJIOM K JIMHUAM MHIYKIKNK). Dddext Xosmna.

49. SBnenue snexrpoMarHuTHOM MHAYKIMU. DC unnykuuu. 3akon ®apazes s
37eKTpoMarHuTHON uHaykuuu. [Ipasuio Jlenuna. MunykruBHocth. CaMouHaykiusa. B3anmuas
WUHIYKIMSL.

50. Tok 3aMbIKaHUS ¥ pa3MbIKaHUA LENU. DHEPrUsl MATHUTHOTO OJI1 BUTKA WM KaTYILKH.
O0bEMHas IIJIOTHOCTh SHEPTUU MAarHUTHOTO TOJISL.

51. BuxpeBoe anektpuueckoe nosie. Tok cMeneHus. DIeKTPOMarHuTHOE 1oJie. Y paBHEHUS
Makcgemnna (B uHTerpasibHol 1 quddepeHnuansHoii popme). BomHoBoe ypaBHEeHUE.

52. Pemenue ypaBHeHH MakcBesia (BOJHOBOTO YPaBHEHHS) IJIsl TPOCTPAHCTBA 0€3 TOKOB
IIPOBOAMMOCTH M CBOOOJHBIX 3apsiioB. [liiockas anekrpomarauTHas BojaHa. CBoiicTBa
3JIEKTPOMAarHUTHBIX BOJIH. INIOTHOCTE SHEPIUM 3IEKTPOMArHUTHOTO 110JIsI, BEKTOP Y MOBa-
[TolinTHHTra. /{aBneHue ceera.

53. CseroBoii notok. Cuia cBeta. @OoTOMETpUYECKHE BEIUYMHBI U €AUHULBI (IPKOCTh, CUJIA
CBETa, OCBEIICHHOCTh, CBETUMOCTH). TOUEUHBII U U30TPOIHBIM HCTOYHUKH CBETA. 3aKOH
JlamGepra. CBsi3b 3HEpPreTHUECKU U (POTOMETPHUUECKUX BEITUUYMH.

54. JIyu. Yetslpe riaBHbIX 3aKOHa reoMeTpruueckoi ontuku. [Ipunuun @epma. OnTuueckas
JUIMHA yTH. AOCOJIIOTHBIN U OTHOCUTEINIBHBIN MTOKa3aTesb peJoMiIeHns. [ paHuIbl
IPUMEHUMOCTH F'€OMETPUUECKON ONTUKH.

55. JIunza. Tonkas nuH3a. OnTuyeckas cuia JUH3bI, POKYC, (POKYCHOE PacCTOSHUE.
Knaccudukarus mua3. @opmyna TOHKOH JTUH3BL. [[pUHIMITEI 1 IPUMEPHI TOCTPOSHHS
U300paKeHUH B TOHKUX JIMH3AX.

56. Tok B moJIynpOBOTHUKAX: HOCUTENH 3apsijia, 3aBUCUMOCTb OT TEMIEPATyphl, THUIIbI
IPOBOJIUMOCTH, IUIOTHOCTb TOKa. OCHOBBI 30HHOM T€OpUH (OTIMYUE TPOBOJIHUKOB,
MOJIYTIPOBOJTHUKOB U AU3JIEKTPUKOB).

57. CBeT Kak 2J1eKTpoMarHuTHas BojiHa. CliokeHue JByX BOJIH. MOHOXpOMAaTUYHOCTb U
KorepeHTHocTh BoJH. [Ipunnun I'oiirenca. Uutepdepenius ceera. Y ciaoBusi MUHUMYMa U
MakcHUMyMa.

58. Unrepdepenunus cera. OnbiTel FOHra ¢ neyms mensimu. UHTeppepenins B TOHKUX
TUIEHKAX U MHTepEepeHIIHs B TOHKOM KJIMHE (II0J0CHl PABHOT'O HAKJIOHA M MTOJIOCHI paBHOM
tonuuHbl). Konsia HetoToHa.

59. Hudpaxuus ceeta. [Ipunmun [toiirenca-Openens. udpakuus Openens, MeToa 30H
O®penens. udpaxuus OpeHenst Ha KPyrioM OTBEPCTUHU U Ha KPYIJIOM HENPO3PauHOM JIUCKE.

60. qudpaxuus ceera. [Ipunmnun [toiirenca-Openens. dudpaxnus OpayHrodepa Ha TOHKON
nienu (Bua JuGpakMOHHON KapTUHBI, yCIOBHS MUHUMYMa U MakcuMmyMa). Judpakuus Ha
TUGPaKIMOHHON peméTKe (TIaBHbIe U JONOIHUTENbHbIE MUHUMYMBI).

61. Jucnepcus cBera. [IpnyrHbl BO3HUKHOBEHUS SIBJICHUSI U BBIBOJ (DOPMYJIBI TUCIIEPCHH.
['padux 3aBUCUMOCTH TIOKa3aTeNs MPEIOMIICHHUs OT YacTOThl. HopManbHas U aHoMasbHast
JTUCTIEPCHS.

62. TeroBoe U3ITyuyeHHE U ero 0coOeHHOCTH. McmycKaTenbHas M MOrIoImaTeIbHas
crocobHocTH. 3akoH Kupxroda /i TerninoBoro usinydeHus. AGCOIIOTHO YEPHOE TENO0. 3aKOHbBI
Credana-bonbiimana u cmemienus Buna. @opmynsl Panes-/xunca u Buna. Yinsrpaduoneropas
karactpoda. 'unoresa o kBantax [Inanka. ®opmyna [Inanka u e€ npeneabHbIe NEPEXOIbI IPU
MaJIbIX ¥ OOJIBIINX YaCTOTaX.

63. ®otorddext (BHentHUI). 3akoHbI CTONETOBA U UX IPOTUBOPEUHE KIIACCHUECKOM
BOJIHOBOH Teopuu cBera. Popmyrna DiiHinreitHa 11 porodddexra. OObsICHEHNE 3aKOHOB
CroneToBa ¢ HCTIOIB30BaHKEM Teopuu 0 ¢oTtoHax. KpacHas rpanuna horodddekra.

64. O¢pdexr Komnrona, KOMITOHOBCKOE CMEIIEHHE. 3aKOHBI COXPAaHEHUS YHEPTUHU U
MMITyJIbCa IIPU KOMIITOHOBCKOM paccesiHuu. KopnycKymnsipHO-BOJHOBOW Jyaau3M IPUPOIBI
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cBeTa (U, B 1IeJIOM, 3JIeKTPOMAarHUTHOTO U3TYYCHHUS).

65. ATOMHBIE CIEKTpHI, NX BUA U cepun. OnbIT Pesepdopna. Moaenu atoma (Tomricona,
aHeTapHasi). Mozenb aroma bopa, mocrynaret bopa, ycnoBue kBantoBanus bopa. Criektp
(aHepreTuyeckue ypoBHU) aTroma bopa u ero cBoiicrtaa.

66. KopryckyIisipHO-BOJIHOBOM Jyalii3M CBOMCTB BellecTBa. Teopus ne bpoiis, nnuna
BOJIHEI Jie bpoiins. Onbiter [pBuccona u [xepmepa u onbit @abpukanta. [Ipudnna, 1o KOTOpOit
BOJIHOBBIE CBOMCTBA HE Ha0/II01al0TCA Y MakpooObekToB. Da3oBas U IpymnoBas CKOPOCTH BOJIH
ne bpors.

67. CooTHomenue Heonpenenéunoctei. [Ipunmun Heonpeaenénnoctu [ eiizendepra u
CJICZICTBUSA U3 HETO (IOHATHE TPAEKTOPUH B KBAHTOBOW (PU3UKE, BEPOATHOCTHBIN XapaKTep
KBaHTOBOU (Qu3uku). COOTHOILIEHUE HEONPEICTIEHHOCTEH SHEPTUU U BPEMEHHU.

68. IIpuaiun coorBeTcTBHs. OnepaTopsl B KBAHTOBOM (hHU3MKe. Y paBHEHUE HA COOCTBEHHBIC
3Ha4YeHUs U cOOCTBeHHbIe PyHKIMU onepaTopa. Onepatop ummynbca. Oneparop ['amunbToHa
(ramwibToHUuaH). Ypasaenue Llpenunarepa (cranmoHapHoOe U BpeMeHHOe). BomHoBast GpyHKImsI.

69. BonnoBas pynkuusi, e€ cMbIcI U e€ cBoiicTBa. BpemeHHast 4acTh BOJTHOBOW ()YHKITUH.
[IpuHIMIT TPUYMHHOCTH B KBAHTOBOM MEXAHMKE.

70. Ypasuenue lllpenunrepa u BonHoBas GyHKIUs CBOOOAHOMN YacTUIbL. JIMHEHHBIIH
rapMOHMYECKHUI KBaHTOBbIN ocumiuiaTop (ypaBHenue Lllpeaunrepa v sHepreTUUecKuil CeKTp).

71. Yactuiia B mpsIMOYTOJIbHON OJJHOMEPHOM MoTeHnanpHou siMe (ypasHenue Llpeaunrepa
U €r0 pelIeHUs]). DHEPreTUYECKHUM CIIEKTp YacTUIbl B OTEHLMAIbHOU siMe. BeposTHOCTH
HAaXO0’KJICHUS YaCTULbI B PAa3JIMUHBIX TOUKaX sIMbL. [IpoXoxkaeHNe yacTulibl CKBO3b
MOTCHIMATBHBINA Oaphep (TyHHEIUpOBaHUE) U ero ¢pusndeckuii cmbici. Koaddumment
po3pavyHOCTH Oapbepa (CMbICI U GopMmyIia).

72. Ypasuenue lpeaunrepa i s7eKTpoHA B aTOME BOJIOpoia. BoHOBBIE QyHKIINY U
DHEPreTUUECKUN CIEKTP JIEKTPOHA B aTOME BOJIOpoAa. KBaHTOBBIE uncCiia, UX CMBICT U
3Hau€HUs, KOTOPbIE OHU NPUHUMaIOT. OpOUTANbHBIN MEXaHUYECKHI MOMEHT YacCTHIIbI U
YpaBHEHMsI Ha ero COOCTBEHHbIE 3HaueHUs. CIIMH, €ro CMBICT U COOCTBEHHBIE 3HAUEHUS.
[Tonsitue opoutanu. @epmuons! 1 0030HbI. Paciuienienne sHepreTHYecKUX ypoBHEN
(Berpoxenue). [punnun ITaynu. [TocnenoBaTeabHOCTh 3al0IHEHHE YHEPTETUUECKUX YPOBHEH
B arome. Pa3perménnsie u 3anpeméHubpie Iepexosl B aToMe (TipaBuia 0Toopa).

73. YpaBuenue lllpenunrepa s MoieKyibl BoJopoaa. Annadarndeckoe npuOIKeHHe.
BonnoBas pyHKIMS MOJIEKYIISIpHON OpOUTaIN KaK JIMHEWHas KOMOMHAIIMS aTOMHBIX OpOUTaNEH.
KynonoBckue u oOMeHHble HHTErpaibl. OOMEHHOE B3aUMOACHCTBUE. DHEPreTUUECKHM CIIEKTp
MOJIEKYJ. BHIBI XUMHUYECKOM CBSI3M B MOJIEKYJaX.

74. Ctpoenue snpa aroma. HykinoHnsl. 3apsaoBoe n maccoBoe uncia. M3oromnsl. DHeprus
CBSI3M sizipa U JedeKT Macchl. SaepHble cuibl U UX cBoiicTBa. Monenu siipa (kKaneabHas,
oboioueyHasi, 0000IIeHHAs ).

75. PanqnoakTUBHOCTB. 3aKOH paJMOaKTUBHOIO pacrnaja. [locrosHHas pacrana, nepuosa
NOJIypacmaia, CpeiHee BpeMs JKU3HHU SApa. AKTUBHOCTh PaAMOaKTHBHOIO M30TOMA/Apa.
SnepHble peakIuu 1 3aKOHBI COXpaHeHus B HUX. Anbda- u 6era-pacnaasl. Anbda-, 6eta u
ramma-Hu3JIy4eHHE U X OCHOBHBIE CBOMCTBA.

10. CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB

Conepxanue, TpeOOBaHUS, YCIOBHS M TMOPSAOK OpPTraHU3AIMA CAMOCTOSTEIHHON paboThI
oOyyaromuxcst ¢ yuetoM (opMbl 00ydeHHs ONpeestoTcsi B COOTBETCTBHM ¢ «Ilonoxxenuem o0
OpraHMU3ali CaMOCTOSITENIbHOM paboThl OOy4YaIOIIUXCS», YTBEPKACHHBIM YUEHBIM COBETOM
Yal'V (mporokon Ne8/268 ot 26.03.2019 r.).

®dopma 00yueHHs — OUHasl.
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®opma
Bua camocrositesibHOM padoThI KOHTPOJIA
(npopabomka yuebnoeco mamepuana, | Oobem (nposepra
HasBanue pa3aesioB u TeM peuierue 3a0a4, peghepam, 00K1A0, B peuieHus
KOHMPOAbHASL paboma, N0020MoeKa K | dacax 3a0au,
coaue 3auema, 3K3amena u op.) peghepama u
op.)
1. Mexanuka e [IpopaboTka yueGHOro MaTepuana ¢ 27 TIpOBEpKa
HCIIOJIb30BaHUEM PECYpCOB y4eOHO- peiIeHus 3aaad,
METOAMYECKOTO M MH()OPMAITHOHHOTO YCTHBIH onpoc,
o0ecrieueHns TUCIUTLINHBI 9K3aMCH,
e Penrenue 3a1au TIpOBEpKa
e IloaroToBKa K J1aGOPaTOPHBIM OTHETOB 110
paboram 1ab0pPaTOPHBIM
e [loaroroBka K ciade sK3aMeHa
2. MonexynsipHas e [IpopaboTka yueOHOTO MaTepuaa ¢ 27 IpoBepka
¢buznka UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- pereHus 3a1ad,
METOAMYECKOr0 M HH(GOPMAIIMOHHOTO YCTHEII 01Ipoc,
obecreueHust TUCIUIUIAHBI 9K3aMCH,
e Pemenue 3anau TpOBEpKa
e [loaroroBka k 1a00paTOPHBIM OTHCTOB 110
paboTam J1a00paTOPHBIM
IToaroToBka K ciade sK3aMeHa
3. OcHOBBI e IIpopaboTka ydeGHOrO MaTepHana ¢ 27 TpoBepKa
TepMOJNHAMUKU WCIIOJIb30BAaHUEM PECYPCOB yUeOHO- peHIeHPUI’I 3aaad,
METOUYECKOr0 U HH(POPMALIMOHHOTO YCTHBIH OIIPOC,
oOecrieueHns JUCIUTUINHBI 9K3aMcH,
e Perienne 3amau TpoBCpKa
e [lonroroBka k 1a00paTOPHBIM OTHCTOB IO
paboTtam J1ab0paTOPHBIM
e [loaroroBka K ciade sK3aMeHa
4. Mexanndeckue e IIpopaboTka yueGHOro MaTepuana ¢ 27 TpoBEpKa
KOJIEOaHHs U BOJIHBI HCIIOJIb30BaHUEM PECypCoB y4eOHO- pemenusd 3anay,
METOJIMYECKOr0 U HH(OPMAITMOHHOTO YCTHBIH ompoc,
o0ecrieyeHns AUCUUIUINHBI 9K3aMCH,
e Penrenue 3a1au TpOBEpKa
e Tloaroroska K 1a60paTOpHBIM OTHCTOB 10
paBoTam 1a00paTOPHBIM
e JloaroroBka K cjiaue 3K3aMeHa
5. Dnekrpuyeckoe nosne | e IIpopaGoTka ydeOHOro Marepuana ¢ 8 IpOBEpKa
UCTIOJIb30BAaHUEM PECYPCOB YUE€OHO- peuIeHuns 3aaad,
METOJIMYECKOr0 U MH(HOPMAITMOHHOTO YCTHBII onpoc,
o0ecrieyeHns AUCUUTUINHBI OK3aMCH,
e Penienue 3agau pOBEpKa
e TloaroroBka K 1a6OpPaTOPHBIM OTHCTOB IO
pabotam 1a00paTOPHBIM
e [lonroroBka K caue 3K3aMeHa
6. DneKTpUYECKHU TOK e [IpopaboTka yueOHOro MaTepuaa ¢ 9 MpOBEpKa

®opma A
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HCITOJIb30BaHUEM PECYPCOB y4eOHO- pelienus 3a1ad,
METOJIUYECKOT0 U HH(POPMAITMOHHOTO YCTHBIN OIPOC,
oOecreueHUs TUCIUTLINHBI JK3aMEH,
e Pemenue 3anau IIpOBEpKA
e [loaroroska K J1abopaTOpHBIM OTYETOB 110
paboram J1a60paTOPHBIM
e [loaroToBka K cjadue dK3aMeHa
7. MarueTtusm e [IpopaboTka yueOHOTO MaTepuaia ¢ 9 HpOBCpKa
UCTIOJIB30BAaHUEM PECYPCOB YUE€OHO- peuieHns 3aaad,
METOAMYECKOT0 ¥ HH(POPMAIIMOHHOTO YCTHBIH o1poc,
00eCIeUCHHS JUCITUTLINHEI 9K3aMC€H,
e Pemenue 3ana4 TpOBEpKa
e Tloaroroska K 1a60paTOPHBIM OTHCTOB 110
paBoTam J1a00paTOPHBIM
e [loaroroBka Kk cade sK3aMeHa
8. DJeKTpOMarHuTHOE e JIpopaboTka yueOHOro Marepuaia ¢ 9 IpoBepka
noiJie, HCIIOJIb30BaHUEM PECypCoOB yueOHO- pelIeHns 3anad,
3JIEKTPOMArHUTHBIE METOIMIECKOr0 U HH(POPMAITMOHHOTO YCTHBIi 0TIpOC,
BOJIHBI ob0ecrneueHus QUCLIUILUINHEL 9K3aMCH,
e Pemenue 3aaq TIpOBEpKa
e TloaroToBka K 1a60paTOPHBIM OTHCTOB 110
paboTam 1a00paTOPHBIM
e [loaroroBKa K cjgade dK3aMeHa
9. OcHoBbl poTromerpun, | e IIpopaGoTka yd4eOHOro MaTepHana c 9 HpOBEpKa
reoMeTpuYecKas HCIIOJIb30BAaHUEM PECYPCOB yUeOHO- peuicHusd 3a/1a4,
OITHKA, OCHOBBI METOJIMYECKOTO U UH(HOPMAITMOHHOTO YCTHBIH OTpOC,
BOJIHOBOM ONTHKH obecreyeHns JUCHUTUINHBI JK3aMeEH,
e Pemenue 3amau TpoBCpKa
e [lonroroBka k 1a00paTOPHBIM OTHETOB 10
paGoTam 1a00paTOPHBIM
e [loaroToBka K cjade dK3aMeHa
10.KBanTOBas mpupoa e [IpopaboTka yueOHOr0 MaTepHaa ¢ 7 IpOBEpPKa
HU3JTyH9CHUSA UCIOJIb30BAaHUEM PECYPCOB YUE€OHO- peHIeHus 3a1a4,
METOIMYECKOr0 U MH(OPMAITMOHHOTO YCTHBIH ompoc,
obecreueHns TUCIUILIAHBI 9K3aMCH
e Pemenune 3amau
o JlonroroBka Kk ciade DK3aMeHa
11. ATomHBIE CIIEKTPHI, e [IpopaboTka yueOHOr0 MaTepHaa ¢ 7 MpOBepKa
MOJ€JIM aToMa HCIIOJIb30BaHUEM PECYpPCOB yUEOHO- pemeHus 3ajia,
METOAMYECKOT0 U UH()OPMAIIHOHHOTO YCTHBIH ompoc,
o0ecrieueHnsT JUCHUILINHEI 9K3aMCH
o Pemienue 3agau
e [loaroroBKa K cjgade dK3aMeHa
12.OcHOBBI KBaHTOBOH e [IpopaboTka yue6HOTO MaTepuana ¢ 8 npoBepKa

pusuku HCIIOJIb30BaHUEM PECYpPCOB yUEOHO- peuIeHus 3aaad,
METOAMYECKOTO M MH()OPMAITHOHHOTO YCTHBIH omnpoc,
o0ecrieue s QUCIIUILUINHEL 9K3aMCH
e PerieHue 3a1a4
e [loaroroBka K cjiaue sK3aMeHa
dopma A Crpannna 19 u3 25
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METOJIMYECKOT0 U HH(POPMAITMOHHOTO
obecneyeHus JUCIUTUIMHEL

e Pemenue 3amau

e JloaroroBka K cjade dK3aMeHa
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13. AToMHas usnka e JIpopaboTka yueOHOro Marepuaia ¢ 7 IpoBepka
UCIIOJIb30BAaHUEM PECypCOB y4eOHO- PCIICHIT 3a/1a4,
METOAMYECKOT0 M HHPOPMAIIMOHHOTO YCTHBIH OIIPOC,
obecrneyeHns QUCIMILIMHBL 9K3aMCEH
e Pemenune 3amay
e [loaroroBka K ciaue sK3aMeHa

14, SInepuas pusuka e IIpopaboTka yueOHOro MaTepHana ¢ 7 IPOBEpKa

peuieHus 3aaadq,
YCTHBIH OIIPOC,
JK3aMEH

dopma A
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11. YYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMUIINHBI

a) ClIHCOK peKOMEeH/1yeMOH JTUTepaTypbl
OcHoBHas:

1. Cusyxun /[.B., O6uwmii kypc pusuku. T. I. Mexanuka. : Yue0. nocobue: s By30B. / CUBYXUH
. B. - 4-e uzn., crepeot. - M. : ®DUSMATIIUT, 2005. - 560 c. - ISBN 5-9221-0225-7 - Tekcr :
anekrponnsblii // ObBC "Koncynprant cryaenra : [caift]. - URL :
http://www.studentlibrary.ru/book/ISBN5922102257.html

Cusyxus JI.B., O6mwuii kypc ¢pusuku. T. II. TepmonunaMuka u MoJeKynsapHas Gu3uka. : Yueo.
nocobue: s By30B. / CuByxuH [I. B. - M. : DUIMATIINUT, 2006. - 544 c. - ISBN 5-9221-0601-5 -
Texcr : anextponnstii / DbC "Koncynsrant crynenta” : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN5922106015.html

CusyxuH, /. B. O6mmwii kypc pmsuku. T. IV. Ontuka Yueb. mocobue : st By30B. / Cuyxus . B. -
3-e m31. , crepeot. - Mocksa : DUIMATIIUT, 2002. - 792 c. - ISBN 5- 9221-0228-1. - Tekcr :
anekTponubili / DBC "KoncynbsTant crynenta” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN5922102281.html

2. Kamamankos C.I'., Dnektpudectso : Y4eOH. mocobue. / Kamamankos C.I. - 6- u3a., cTepeor. -
M. : DUSMATIINT, 2004. - 624 c. - ISBN 5-9221-0312-1 - Tekcr : anextponusiii // ObC "KoHcynpranT
cryaenta" : [caiit]. - Pexkxum moctyma: https://www.studentlibrary.ru/book/ISBN5922103121.html

3. Jlanmac6epr, I'. C. OnTuka : yaedHOe niocobue : [mst By30B. / Jlaancoepr . C. - 6-e uzm. ,crepeor.
- Mockga : DUSMATIIUT, 2010. - 848 c. - ISBN 978-5-9221-0314-5. - Tekcr : anexTpoHHbIH // DbC
"Koncynbrant cryaenra” : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922103145.html

JdomosiHnTEIBHAS:

1. Iopnau, B. B. ®uzuka. 3amaum, TecTbl. MeToapl pemieHus : ydeOHOe mocoOue it
By30B/ B.B.Topnau. — 2-e m3g.— Mocksa: MzmarensctBo IOpaiit, 2023. — 343 c. —
(Beiciee  o6pazoBanme). — ISBN 978-5-534-12350-0. — Tekct : DIEeKTpOHHBIA //
OopazoBarenpHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/516750

2. TlepmuuoB, A. B. Obmas ¢usuka. 3amgaun ¢ pemeHusmy : 3aaa4auk / A. B. [lepmuHos,
1O. A. bapkoB. — CapatoB : By3oBckoe oOpa3oBanue, 2020. — 725 ¢c. — ISBN 978-5-4487-
0603-5. — Tekct : anekrponHsli // Lludposoit odpazoBarensHbI pecypc IPR SMART : [caiit].
— URL.: https://www.iprbookshop.ru/95156.html

3. Tpogumosa, T. M. PyKoBOACTBO K PEUICHUIO 3a/a4 MO (PHU3UKE : ydyeOHOE mocodue s

By30B/ T.MW. TpodpumoBa. — 3-¢ wm3m., ucnp. u jgomn. — Mocksa : MzmarensctBo IOpaiir,
2023. — 265c.— (Bwicmmee oOpazoBanue). — ISBN 978-5-9916-3429-8. — Tekcr
AIEKTPOHHBIN /l OObpazoBatenbHast wiardopma Opaiit [caiiT]. —

URL: https://urait.ru/bcode/510507

Y4ueOHO-MeTOAMYECKAS:

1. bormanoa JI. A. Meroaudueckue yKa3aHHUS I CAaMOCTOSTEIHHOW pabOTHl CTYACHTOB TIO
muctuiuinHe «Du3ukay s HanpaBieHnd OakalaBpuarta W crieranuTera Bcex ¢opm oOyuenus / 1. A.
bormanoa; Y'Y, UODBT. - Vuesuosck : Yal'V, 2019. - 3arn. ¢ skpana; HeonmyOnmkoBaHHBIN pecypc.
- ONeKTpoH. TEKCTOBBIE JIaH. (1 (haiin : 468 KBb). - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/8189

2. Uro A. B. Meroaunueckue yka3aHus JUIsi CAMOCTOSITENILHOW pabOThl CTYJCHTOB IO JUCIIUILTHHE
«®Duzukay mis cryaeHroB UODBT / A. B. Uro. - YuesHosck : Yal'V, 2022. - 8 ¢. - HeonyOnukoBaHHbBIT
pecypc. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/13222

3. Meroanveckue ykaszaHus K jnabopatopHbiM pabotam mo ¢usuke / C. A. Adanacees, . T.
CanaukoB, A. C. Wamma [u ngp.]; Yal'yY, UODBT. - Vmesaock : Yal'y, 2022. - 367 c. -
Heomny6nukoBannsiii pecype. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/13542

4. Hacenkuna 0. @. DneKTpu4ecTBO U MarHETU3M : Y4eOHO-METOINYECKOe TTOCOOHe st
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CaMOCTOSTEbHONW PabOThl CTYJICHTOB W BBHINIOJIHECHHS JlabopatopHbix pabdor / FHO. ®. HacenkuHa;
Var'y, UODBT. - YaesHosck : Ynl'V, 2019 — URL.: http://lib.ulsu.ru/MegaPro/Download/MObject/5180
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0) [IporpamMHoe oOecnieueHue:

1. OC Anbt PabGouas cranmus 8
2. MoiiOduc CrannapTHbIN

B)I[Ipodeccuonasibubie 6a3pl JAHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE CHCTEMBI:

1. J1eKTPOHHO-0MOJINOTEYHbIE CUCTEMBbI:

1.1. Iudposoii obpazoBatenbHbi pecypc I[PRsmart : snexTpoHHO-OMOIMOTEUHAS
cucremMa : cabt / OOO Kowmmanms «Au Ilm Ap Memua». - CaparoB, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyma: Juist 3aperucTpup. IoJjib3oBaTencit. - Tekcrt :
3JIEKTPOHHBIMN.

1.2. O6pasoparensuas miathopma FOPAMT : o6pasoBaTenbHbIil pecype, 2EKTPOHHAS
oubnmorexa : caiit / OO0 DnekTpoHHOE H31aTenbeTBO «FOPAWTY». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum noctyma: st 3aperucTpup. moab3oBareie. - TEeKCT : 3JIeKTPOHHBIN.

1.3. baza nanubix «3JnekTpoHHas oubnuoreka Texuudeckoro BY3a (ObC «Koucynbrant
CTYACHTA») : AJIEKTPOHHO-OMOMoTeyHast cucrema : caiit / OOO «[lomutexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum noctyma: s
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpaya. DNEeKTpOHHAs] MEIUIIMHCKass OMbmuoTeka : 0a3a JaHHBIX : CalT /
O0OO «Beicmag miKojJa OpraHu3allud M YOPaBICHUS 3ApaBooXpaHeHueM-KoMIiuiekcHbIN
MEIUIUHCKUI KoHcanTuHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTeNEH. — TEKCT : 3JIEKTPOHHBIN.

1.5. Bonpmas MeguiuHcKas OUOIMOTEKa : JIEKTPOHHO-OMOIMOTEYHAs] CUCTEMA : CaMT /
00O «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexwum
JOCTyTa: JIJIsl 3apPETUCTPUP. MoNb3oBaTeneil. — TeKCT : AIeKTPOHHBIN.

1.6. OBC Jlanp : snekTpoHHO-OMOMMOTeuHast cuctema : cakt / OO0 DBC «Jlanbpy. —
Cankr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum mocrtyna: s 3aperucTpup.
MOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. OBC Znanium.com :35eKTpoHHO-0nbIroTeuHas cuctema : caiit / OO0 «3HaHHyM».
- Mockga, [2023]. - URL: http://znanium.com . — Pexwum gocTyma : i 3aperdCTPHP.
MOJIb30BaTeNe. - TEKCT : JIIEKTPOHHBIM.

2. KoncyasTautlliatoc [DnekTpoHHBIN pecypc]: cpaBouHas mpaBoBas cuctema. / OO0
«Koncynbrant ITnrocy - Onektpon.naH. - Mocksa :Koncynsrantlmroc, [2023].

3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUIA:

3.1. eLIBRARY.RU: nayunas snekrponHas OubOmuoteka : caidt / OOO «Hayunas
OnexTponnas bubnuoreka». — MockBa, [2023]. — URL: http://elibrary.ru. — Pesxum moctyma :
JUTSL aBTOPU3. TOJIb30BaTeneil. — TeKCT : ANeKTpOHHBIN

3.2. DnextponHas 6ubimoteka «M3narenpckoro noma «I'pebennnkoB» (Grebinnikon) :
anekTpoHHass Oubmmoreka / OOO W]l «I'pebennukoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum moctyma : Ui aBTOpH3. MOJIb30BaTEIIEH.
— Tekcr : 27eKTPOHHBIH.

4. @enepanabHas rocyaapcrpeHHasi uHpopmamuoHHass cucremMa «HaunumoHanbHast
3J1eKTPOHHAs OMOJIHOTEKA»: dJeKTpoHHas 6ubimnoTeka : caidt / ®I'BY PI'b. — Mocksa, [2023].
— URL:https://H36.pd. — Pexxum moctyna : s mosib3oBaTeneil HayaHoi 6ubmnorexu. — Teker :
JJIEKTPOHHBIN.

5. Poccuiickoe obpazoBanue: dhenepanpHbiid moptan / yupeautenb OI'AY «OULTO». —
URL: http://www.edu.ru. — TekcT : 2nIeKTpOHHBIH.

6. DuaexkTponHas OubauoreuyHass cucrema Yal'V : wmoayiab «DIeKTpoHHas
o6ubnmuoTexa» ABUC  Mera-IIPO / OOO  «/[ata Dxcmpecc». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexwum goctyma : 1uist ojib30BaTeseii HayqYHOH OHOITHOTEKH. —
Texcr : 3IeKTPOHHBIN.
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e [Iporpamvuoe obecrnieyeHue:
1. OC Microsoft Windows
2. Microsoft OfficeStd 2016 RUS
3. «MoiiOduc CranpapTabliin

CornacosaHo: y
M
HikeHep BEAYILNH / HIvpenko 10.B. ! (\/&)w/f /
Jloasnoers corpyannka YHTT GOHO noanies \_) aani

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JUCHUIIJINHBI

AyauTtopuu I TIPOBEACHUS JIEKIMM M CEMUHAPCKUX 3aHATUH, JUIsl TPOBEICHUS
TEKYILIEro KOHTPOJISI U IPOMEKYTOUHOM aTTeCTalMu, KypCOBOTO ITPOEKTUPOBAHUS, IPYIIIOBBIX U
WHJUBUTYAJIbHBIX KOHCYJIbTAIIUM.

AynuTOpUM YKOMILIEKTOBaHbl CHEIUAIU3UPOBAHHONW MeOelblo, Yy4eOHOW JTOCKOIA.
AyauTtopuu JUisi IPOBEACHUS JICKIIUKA 00OPYIOBaHbI MYJIbTUMEIUWHBIM OO0OpPYAOBAaHUEM ISt
npenocraBineHuss uHGopmanuu OonbiIoil ayautopuu. IlomemieHuss Il CaMOCTOSITEIBHOMN
paboThl OCHAIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTBIO TIOJKIIIOUEHHS K CETH
«HTepHeT» M obecredyeHrneM JAO0CTyNna K SIEKTPOHHON HHQPOPMAIMOHHO-00pa30BaTeIbHON
cpenie, IEKTPOHHO-ONOIMOTEYHON CUCTEME.

Jlnist mpoBenieHust 1a00paTOPHBIX pabOT UMEETCs cieayromiee 000pyI0BaHHE:
JIaGoparopHas yctaHoBka "Marmmna AtByzaa”.
JlabopaTtopHas ycraHoBka "MastHuk O6epOeka”.
JIaGoparopHas ycTaHoBKa 'MaTeMaTH4eCKUi MasTHUK" .
JlabopaTopHas ycTraHoBKa "MastHuk Makcpesa'.
JlaboparopHasi ycraHoBKa ""V3MepeHue mokasarens aauadbatsl Bo3ayxa'.
Jatunk naBieHus.
HInpur ¢ riOKKUM IITAHTOM.
JlaGoparopHas yctaHOBKa «/3yueHue n30XOpHOTO MpoIeccay.
JIaGopaTopHasi yCTaHOBKa «DJIEKTPOCTATUYECKAs BAaHHAY.

. JIabopaTtopHas ycraHoBka «/3yuenue 3akoHoB Kupxrogay.

. JJaboparopHas ycraHoBKa "MoCT MOCTOSSHHOTO TOKa".

. Mara3us 00pa31oBbIX CONPOTHUBIEHUI.

CoenuHHTEIbHBIE TPOBOJIA.

TaHreHc-raapBaHOMETD.

. IcCTOYHUK OCTOSIHHOTO TOKA.

. JJaboparopnas ycranoBka «LC-koHTYyp».

. 'eHepaTop CUTHAIOB CUHYCOMAAIBHON U MPSIMOYTOJIBHON (POPMBI.

Ocmumnorpad.

. BompT™eTpsl.

. AMIiepMeTpBsl.

. Mukpockon MBC-10.

[[ITaHTEeHIUPKYITb.

. Kommeroreps! co criermanuzupoBanibiM [10.

. Pyunoii Hacoc.

. JIunerika.

. IInockonapanenbHble 00pa3ibl ONTHYECKUX CTEKOIL.

. JJaboparopHast ycranoBka «Ontuyeckas ckambsi @C-M».

CoNoOARWNE

NRNRNRNONNNNNNRERRRRRRRREE
NOUITRWNPOOOMNOUIAWNRO
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28. HcrouHuku cBeTa (JITaMITbl HAKAJIUBAHUS ).
29. Bbiok nuTaHus.

13. CIIEQMAJIBHBIE YCJOBUSA U1 OBYYAIOIIUXCA C OT'PAHUYEHHBIMH
BO3MOXHOCTAMMH 310POBbS

B cinysae HeoOXogumocTH, OOydYAIOIIMMCS W3 YWCIA JIMIl C OTrPaHHMYECHHBIMU
BO3MOXHOCTSIMH 3JI0OPOBbs (TI0 3asBJICHUIO OOYYAroOIIErocsi) MOTYT TpeiaraThCsl OJHU W3
CICIYIOIUX BAapUAHTOB BOCHPHUATHS WHPOPMAIMU C YYETOM UX HHIWBUIYaATBHBIX
MCUXO0(PU3NIECKIX 0COOCHHOCTEH:

— I JIMI C HAPYIICHUSMHU 3PCHHS: B IMEYATHON (opMe yBeIHUEHHBIM IIpudTom; B
dbopMe 3MEeKTPOHHOTO JOKyMeHTa; B (opme ayauodaiina (mepeBoj y4eOHBIX MaTepHUajoB B
aymuodopmar); B medatHor (opme Ha s3bike bpaiins; MHIUBHUIyalbHBIC KOHCYJIBTAIIMH C
NPUBJICUCHUEM TH(IIOCYPIOTIEPEBOUNKA; HHIUBUAYAIbHBIC 3aaHUsI U KOHCYJIbTAIIUY;

— JUIs JWIl C HapyIICHHSIMH CilIyXa: B Me4daTHoW ¢(opme; B (opme 3JIeKTpOHHOTO
JIOKYMEHTA; BUJICOMATEPHAIIBI C CYOTUTPAMHK; HHINBUTyaTbHbIC KOHCYJIBTAIIUU C MPUBIICYCHUCM
CYpJIOTIEPEBOIUMKA; WHANBUIYAIbHbIC 3a]JaHHUS U KOHCYJIbTAIINY;

— JUIS JHUI ¢ HapyIICHHSMH OIOPHO-IBUTATEILHOTO allliapaTra: B Me4aTHOW ¢opMme; B
dopMe DIIEKTPOHHOTO JOKyMeHTa; B (Gopme ayauodaiiina; WHIUBUAyalbHBIC 3alaHUsS |
KOHCYJIbTAIIHH.

PazpaGorunk oy s noneHT Kadeapbi Boraanosa JLA.

(nodnucs) (Oanxcnocme) (OHO)
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