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1. Heau 1 3a1a4M 0CBOCHUS TUCHMILIUHBI (MOTYJIs1)

[lensiMu OCBOEHMS AMCUUIUIMHBI SBISIOTCSA: O3HAKOMJICHHE CTYACHTOB C COBPEMEHHOH (u3nyeckoit
KapTUHOW Mupa, (GOPMUPOBAHWE Yy CTYIACHTOB E€CTECTBEHHOHAYYHOTO MHPOBO33PEHUS U COBPEMEHHOTO
(DU3UYECKOTO MBINUICHUSI, OOY4YeHHE TPAMOTHOMY NPUMEHECHHIO TOJIOKEHUN (yHIaMEHTAIBbHOW (DU3UKH K
HAyYHOMY aHAIM3y CHUTYyalWi{, ¢ KOTOPBIMHU CHEIHAINCTy MPUACTCS CTaIKUBATHCSA IMPH CO3JaHUU HOBBIX
TEXHOJIOTHIA.

B pesynbrate ocBoeHUS MUCHUTUIMHBI «DU3MKa» CTYACHT JNOJDKCH M3YYHTh (DU3MYECKHE SBICHUS W
3aKOHBI MPHUPOABI, TPaHUIBl HX MNPUMEHHMOCTH, NPUMEHEHHE 3aKOHOB B BAXKHEHIIMX MPAKTUYECKUX
MIPUIIOKECHUSAX; TTO3HAKOMHUTHCS C OCHOBHBIMH (PU3NYCCKUMU BEIMYMHAMH, 3HATh UX OIMPEACIICHUE, CMBICIH,
CHOCOOBI U €IUHUIBI U3MEPEHHUs; 3HATh HA3HAYCHHE W MPHUHIIMIBI JCHCTBHUS Ba)XXHEHIINX H3MEPHUTENIbHBIX
npuOOpOB.

3aayaMy OCBOCHHUS JUCLIUIUINHBI SIBJISIOTCS:

* U3y4€HUE OCHOBHBIX (PM3MUECKUX SBJICHUMN, OBIaieHHE ()yHJaMEHTAIbHBIMU OHATUAMMU, 3aKOHAMU U
TEOPHUSIMH KJIACCUYECKON M COBPEMEHHOH (PU3HKH, a TAK)KE METOJIaMH (PU3HMUECKOTO UCCIIEIOBAHMS;

* OBJIaJICHHE IIPUEMaMU U METOJIaMH PEIlIeHHs] KOHKPETHBIX 3a/1a4 U3 Pa3JIn4YHbIX o0sacTel (pU3HKH;

* O3HAKOMJICHHE C COBPEMEHHON M3MEpPUTENBHON anmnapaTypoii, GoOpMHUpOBaHHE HABBIKOB MPOBEICHUS
(U3NYECKOro 3KCIEPUMEHTa, YMEHUE BBIICIATh KOHKPETHOE (PU3NYECKOE COePIKaHUE B MPUKIIAIHBIX 3a/1a4ax
OyayIIeH CcrieluaabHOCTH.

2. IlepeyeHb IUIAHHPYEMBIX pPe3yJbTATOB OOy4YeHHMSl O JMCHHMILIAHE (MOAYJIIO), COOTHECEHHBIX C
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIN

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110

KOMIIETEHIIUH MHMKATOpa TOCTHKEHUS JUCLUILINHE, 00€CTIeYBaIOIIUE TOCTHKEHNE
KOMIIETEHIIH IUTAHUPYEMBIX pe3ysbTaToB ocBoeHMst OIIOI]
OIIK-1 Crnoco6en|OINK-1.1 BrisBisier U[3HaeT
IPUMEHSATh kinaccuuuupyer  (Qu3MUECKUe|0CHOBOIOJAraromme (Hu3nyeckue MPUHLIUIBI
€CTECTBEHHOHAYYHbIE U[UIM  XMMHYECKHE  IPOLIECCHI|IPUMEHUMBIE B 00JIaCTU TEXHUKU U TEXHOJIOTUI
OOIIEMH)KEHEPHbIE 3HAHMS, [MpoTeKarolMe Ha  oObeKTax|TexHocdepHol 0e30macHOCTH
METOJIbl MaTeMaTU4YeCKOro|npodeccnoHanbHOMN ymeer
aHaJIN3a U MOJEIUPOBAHMSI B|AEATEIbHOCTU UCNONb30BaTh  TOJY4YEHHblEe  (hU3HYECKHE
npodeccuoHanbHOMN 3HaHMUS I pelleHus TNpoQecCHOHAIbHbIX
JESITENIBHOCTH; 3a1a4y
BJIaJieeT HABbIKAMH
HaBbIKAMHU  BBISBIIEHUS CHCTEMHBIX CBs3eH
MEX]ly COBPEMEHHBIMU TEHACHLUAMHU Pa3BUTHUS
TEXHUKH W  TeXHOJormid B oOnactu

TexHoc(hepHOH 0e30MacHOCTH U (HU3HMUECKUMU
poIeccaMu




OIIK-1 Cnoco6en|OIIK-1.2 OnpenensieT OCHOBHBIC|3HAET
MPUMEHSITh XapaKTepUCTHKH  (U3NYECKOTO|COoepKaHue buznyeckux MIPOIIECCOB,
€CTECTBEHHOHAYYHbIC u|mporecca (ssBIIEHUS),|XapaKTEPHBIX JUTSt 00BEKTOB
OOIIEMH)KEHEPHBIE 3HAHMS, [XapaKTepHOTO U1  OOBEKTOB|MPOhECCHOHATLHON e TEIbHOCTH
METOJIbl MaTeMaTU4YeCcKOro|npodeccnoHanbHOMI ymeeT
aHaJIM3a U MOJCIIMPOBAHMS B|IEATEIPHOCTH,  HAa  OCHOBE|HCHOJB30BAaTh  (PU3MUECKUE  3aKOHBI |
npodeccroHanbHOI TEOPETUUYECKOIO OPUHLMIBL s ompeneieHus  (akTopoB
NeSATeIbHOCTH; (9KCTIEPUMEHTAILHOTO) (U3NYECKUX TPOLECCOB, XapaKTEPHBIX IS
UCCIIeTOBaHUS npodeccuoHaNbHOM ASITETbHOCTH
BJIaJieeT HABbIKAMH
CIOCOOHOCTHIO OIIPEICIIUTh 3aKOH,
OOBSCHSIOIUMI TO WIM HHOE  SIBJICHHE,
MOHUMATh NMPHHLUUIBI HOBBIX HCCIEIOBAHUN H
pa3paboTok
OIIK-1 Cnoco6en|OITK-1.3 [IpencraBnsier|3HaeT
MPUMEHSITh buznueckuit (XuMUYECKHil)|oCHOBHBIE (U3NYECKUE 3aKOHbI M METOJbI
€CTeCTBEHHOHAYYHBIC u|mporecc (siBeHME),|(PU3NKO-MATEMATUIECKUX UCCIICOBAHHM
OOIIEMH)KEHEPHbIE 3HAHMSL, [IPOTEKAIOIMA  Ha  OObeKTe[ymeeT
METOABl MaTeMaTHYECKOTro|mpodecCHOHaTbHOMI UCTIOJIB30BATh (bu3nKO-MaTEMaTHIECKUN
aHaJlM3a U MOJICIMPOBAHHUS B|ACSITEILHOCTH, BUJE YpaBHEHHUs|ammapaT [l perieHus npooieM, BOZHUKAIOIINUX
npodeccHnoHATEHOM (i) B X0JI¢ MPOPECCHOHATBHOMN JIETATBHOCTH
NeSITeNIbHOCTH; BJIaJieeT HABbIKAMH
HaBBIKAMHU UCTIOJTb30BAHMSI buznIecKknx
METO/IOB B MH)KEHEPHOU MPAKTHKE
OIIK-1 Cnoco6en|OIIK-1.4 OcymiecTBasieT BbIOOp|3HAET
MIPUMEHSITh buznuecKkux U (unu)|ocHOBHBIE (hHM3MUYECKUE 3aKOHBI M TPAHUIIBI HX
€CTeCTBEHHOHAYYHBIC U|XMMAYECKHX  3aKOHOB  JUUISI|IPUMEHHMOCTH
OOIIEeH)KEHEPHBIE 3HAHUS, |peIICHUS 3ajjauu|ymeer
METOABl MaTeMaTHYECKOTO|mpodecCHOHATBHOMI MIPUMEHSTh MOJTyYeHHBIE 3HaHUS B
aHaJIN3a U MOJCIIMPOBAHUSI B|1€ATEILHOCTH npodeccuoHadbHOM  cdepe And  pelieHus
npoecCHOHATTEHON KOHKPETHBIX 3ajad, UCTIONB3YS
NesTeNbHOCTH; 3aKOHOMEPHOCTH M3 Pa3HbIX 00JacTel PU3NKH
BJIajleeT HABbIKAMH
CIOCOOHOCTHIO OIPENICIINTh 3aKOH,
OOBSICHAIONMA TO WM HWHOE  SIBICHHE,
MOHMMATh MPHUHIIUIIBI HOBBIX HCCIIEJOBAHUNA U
pa3zpaboTok
YK-1 Cnocob6en|YK-1.1 Ocy1iecTBisIeT|3HAET
OCYIIECTBIIATh TIOUCK, |CHCTEMHO-CTPYKTYPHBIH  BBIOOP|MCTOYHUKH ITOMCKA HHPOPMAITUT
KPUTHYECKHH  aHanM3  HM|MH(QOPMAIMOHHBIX pPECypcoB (B|ymeer
CUHTE3 nH(popMaluy,|ToM Yucie B HUppoBoil cpene)|HaxoauTh UHGOPMAIMIO B HCTOYHUKAX B
MPUMEHSITh CHUCTEMHBIH|/UI1 TMOHMCKa HMH(OpPMauK B|COOTBETCTBUU C TOCTABICHHOMN 3a/1aueit
MOJIXOA ISl PEIICHHsI|COOTBETCTBHHM C ITOCTABJICHHOM|BJIafieeT HABbIKAMHU

IIOCTABJICHHBIX 3aaa4

3aJ1auen

HaBBIKAMHU HCIIOJIb30BaHUS WH(GOPMAITMOHHBIX
pPecCypcoB /IS TOUCKa MHPOPMAITUH




YK-1 Crnocoben
OCYILECTBIIATh TIOWCK,
KpPUTHYECKUN  aHalu3 |
CUHTE3 uHpopMaIuy,
MPUMEHSITh CUCTEMHBIN
NOJIXOA IS peIIeHHs
MOCTaBJICHHBIX 3a7a4

VYK-1.2 BrisBnsier undopmariuto,
SHAYUMYIO JJId IOCTaBJICHHOU
3aauu

3HaeT
OCHOBHBIE ¢busnyeckue 3aKOHBI TUTSE
KPUTHYECKOTO oTbopa HEO0OXO0 MO
uH(pOopMaIu

ymeeT

OCYIIECTBIISITh aHAJIM3 W CHHTE3 OTOOpaHHOMN
uHGOpPMAlMK  JUIT  CO3/IaHHsl  aJrOPUTMOB
peICHUA MOCTaBJICHHOMN 3aJa4uun

BJIaJieeT HABBIKAMH

HaBBIKAMH TPHUMCHEHHS (GU3MYCCKUX 3HAHHN
11 0TOOpa HeoOX0AUMO HH(POPMAITUH

YK-2 Cnocoben onpenensith
Kpyr 3ajad B paMKax
MIOCTaBJICHHOM  LeIu U
BEIOHMpATH ONTUMAaJIbHbBIC
CHocoObl  MX  pelIeHus,
HUCXOIs U3 JIEUCTBYIOIIMX
MIPaBOBBIX HOPM,
MMEIOIINXCA PECYpPCOB U
OTpaHUYCHUHN

YK-2.4 Cocrasnsier
MOCIIEI0BATEILHOCTh
(ayIropuT™) pelIeHHs 3aa9H

3HaeT
npeamer cBOEH npodeccuoHaIbHON
JESTeIbHOCTH C HO3MLMH (PyHIaMEHTaJIbHBIX
€CTECTBEHHOHAYYHbIX 3aKOHOB

ymeer

HCII0JIb30BaTh IIOJIyYEHHBIE dusnueckue
3HaHUS JUIs pelieHus 3aa4 NpodheccuoHaIbHOM
JESTEIbHOCTH

BJIajieeT HABbIKAMH

CI)I/I?,I/IKO-MaTCMaTI/ILIeCKI/IM arnmaparom JJIsA
pelieHus 3ajad, BO3HMKAIOIIUMX B  XOJe
npodecCHOHaIbHOMN AeTaTbHOCTH.

3. Yka3anue MecTa JUCUMILIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMBbl

Jannas aucuuruinHa (Moaynb) BkiodeHa B biok «Jucummnuuel, moaymu» b1.0.12 ocHoBHOIA
npodeccuonanpHOi  oOpa3oBarenbHOM TporpamMmbl  23.03.01 TexHOJOTHS TPAHCIOPTHBIX TPOIECCOB H
OTHOCHTCS K 00513aTeIbHON YacTH y4eOHOro IIIaHa.




JluctumiimHa OTHOCUTCS K 0a30BOI 94acTW MaTeMaTHYeCKOrOo M €CTeCTBEHHO-HAy4yHOro nukia. OHa
OCHOBBIBA€TCS Ha 3HAHUSX, HABbIKAX U YMEHUSX, IPHOOPETEHHBIX B pe3yjIbTaTe OCBOCHUS (U3HKH «Oa30BBIN
YPOBEHbY:

MexaHnuka

1. KunemaTtuka: MeXxaHMUYECKOE JIBUKEHUE, ITyTh, [IEPEMEILIEHUE, CKOPOCTh, YCKOpeHHE. PaBHOMEpPHOE U
PaBHOIIEPEMEHHOE JIBUKCHHUE.

2. Tunamuka: Ilepssiit 3akoH HproToHa. MHepuumanbHble cucteMbl otcueTra. Bropoit 3akoH HeroToHa,
Macca, cuia. Tperuii 3akoH HeroToHa. 3aKOH BceMUpHOTO TAroTeHus. 3akoH ['yka. mmnynbc. 3akoH coxpaHeHus
uMmnyiasca. KnHerudeckass M NOTEHUMalbHAs 3HEPrus. 3aKOH COXPAaHEHUs HSHEpruu B MexaHuke. Pabora,
MOIIIHOCTb.

MonexynsipHas ¢pusuka. TennoBbie sIBICHHS.

1. OcHOBBI MOJIEKYISIpHO-KMHETHYECKOUM Teopun. OcHoBHOE ypaBHeHne MKT.

2. YpaBHEHHE COCTOSTHUS UICAIBHOTO ra3a. ['a30Bbie 3aKOHBI.

3. TlepBeiii 3akoH TepMoauHamuku. PaGorta mpu m3mMeHeHnu oObeMa Traza. BHyTpeHHssT sHeprus
uaeasbHOro rasza. [IpuMeHeHHe MepBOro 3aKOHA TEPMOJWHAMHKH JJIsI M30MPOLECCOB - AnuabaTHUecKuit
npouecc. CUIOBbIE MAllIMHBI, K.II.J. TEIJIOBOM MAlllUHBI.

4. VI3MeHeHHe arperaTHOr0 COCTOSTHUS BellecTBa (IUIaBIeHUE, MapooOpa3oBaHKe, KOHICHCALIU ).

OeKkTpocTaThKa

l. OnexTpuueckue 3apsiibl. 3aKoH MX coxpaHeHus. 3akoH Kynona. HanpsbkeHHOCTD
3JIeKTpocTaTudeckoro noss. CuinoBble TMHUY 1oJis. [IpuHIMI cynepno3unuu nojieu.

2. Pabota 1o mepeMemeHnIo 3JIEKTPUIECKOro 3apsiia B anekTpudeckoM noie. [Torenunann.

Pa3znocTh noteHuanos.

3. DnexktpoeMkocTh. KoHaeHcAaTOphl. DJNIEKTPOEMKOCTh IUIOCKOTO  KOHJAEHcAaTopa. OJHEPrus
ANEKTPUYECKOTO OISl KOHJIEHCATOPA.

3aKOHBI MOCTOSTHHOTO TOKA.

1. Cuna toka. Conpotusienue. 3akon Oma Jij1sl ydyacTka LelH.

2. DnexTpoaBmwKyIas cuia. 3akoH OMa JJis 3aMKHYTOM 1IeTH.

3. Pabora u momHocTh ToKa. 3akoH [xoyns-Jlenma.

MarunuTtHoe nojie. JIeKTPO-MarHUuTHAsT MHTYKIIHSL.

1. MarnutHoe none. Maaykuus marautHoro nojist. Cuna Ammepa.

2. JIBmxeHue 3apspKeHHBIX YacTull B MarHuTHOM Toste. Cuita JlopeHnia.

3. MarHuTHbIM MOTOK. 3aKOH 3JE€KTPOMAarHUTHOW MHIAYKUMU. CaMOMHIYKLMS. DHEPrus MarHUTHOTO
OIS

MexaHuyeckue 1 3JeKTpOMarHuTHbIE KOJIeOaHu .

1. "'apmonnueckoe konedanue. Maremarnyeckuii MasiTHUK. [Ipy>KUHHBIN MasiTHUK.

2. BonHbl. YpaBHeHHUE BOJIHBI. J[JTMHA BOIHBI, 3ByKOBBIE BOJIHBI.

3. KonebaTenbHbIi KOHTYp. DIIEKTPOMarHUTHBIE KOJIEOAHUS, UX TIEPUOJI. DIEKTPOMArHUTHHIC BOJTHBI.

Ornruka.

1. 3akoHBI OTpakeHUs U TIpesIoMiIeHHs cBeTa. [loyiHOe BHYTpeHHEE  OTpakKeHHE CBETA.

2. JIunzsel. [Toctpoenue nzobpaxenus B muH3ax. Gopmyna JIUH3HL

3. Mucnepcus csera. UaTepdepenius u nudpakius CBETOBBIX BOJIH.

KBantoBas  ¢Qusuka.

1. ®oroaddekr. YpaBHenue DiHmrTeHa Wi (otodddexra. PoToOHBL. DHeprus, macca, UMITYIbC
¢doroHna.

2. CtpoeHune aToma

Ne Kon n HauMeHoBaHue HHIUKATOpa
[Tocnenyromme AUCIUTIINHBI
/1 JNOCTHXKEHHUS KOMIIETEHIINH
1 |Be3omacHOCTD KU3HEAEATEILHOCTH VK-8.1, YK-8.2, VK-8.3, YK-8.4
OIIK-3.2, OIIK-3.3, OIIK-3.4, OIIK

2 |[Metpomorusi, craHIapTH3ANKUS U CEPTUDUKAIISL 3.5, OTIK-6.1

3 |Okomorus OIIK-2.1, OIIK-2.6, IIK-5.4, YK-8.1




4 |OO0was 371eKTPOTEXHUKA U 3JIEKTPOHUKA OIIK-1.1, OIIK-1.3
5 |MudopmarimoHHbIe TEXHOJIOTHH Ha TPAHCIIOPTE OIIK-4.1, OIIK-4.2
6 |[eomndopmanmOHHBIE CUCTEMBI IK-5.2, TIK-6.1
IK-2.1, TIIK-3.4, I[IK-4.4, IIK-5.2,
7 |TpancnopTHOe IIAHUPOBAHUE U MOJETHPOBAHUE TK-5.3, TIK(I)-1.1, TIK(I)-1.2, TIK

(ID-1.3, TIK(LY)-1.4, IK(I)-1.5, IIK
(1)-1.6

4. O0beM IUCHUIIMHBI (MOAYJIAA) B 3a4eTHBIX €IUHHUIAX C YKA3aHHMEM KOJHYECTBA aKaJAeMHYeCKUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy o0yyawmmxcsi ¢ mpemnoaaBareseM (10 BHAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSAITEIbHYIO Pa00Ty 00yUYarouuxcst

Cemectp
W3 Hux yackl Ha
Bun yuebHoit paboThl Beero MPAaKTHYECKYIO
Hacos TIOATOTOBKY 1 2

KonrakTHas padora 112 48 64
Jlexnmonnsie 3anstus (Jlek) 48 0 16 32
Jlaboparopusie 3ansTus (J1ad) 32 0 16 16
[pakTuueckue 3austus (Ip) 32 0 16 16
HNuast koHTaKTHAsA padoTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIbTAIIMU TI0 KYPCOBOM paboTe (IPOEKTY),
KOHTpOJBbHEIM pabotam (PI'P)
KOHTaKkTHas paboTa Ha aTTecTaluio (CAaJda 3a4era,
3ayeTa ¢ OIICHKOM; 3aIlluTa KypPCOBOM paboThI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHUIO 0.95 0.95
(KoHCYIBTAIMSA TIEpe]] SK3aMEHOM U CJ]a4a IK3aMEHa) ' '
Yacel HAa KOHTPOJIb 30,75 4 26,75
CamocrositenpHas pa6ota (CP) 73 20 53
OO0uasi TPy10eMKOCTh TUCHUTLIUHBI (MOYJIs)

yacel:| 216 72 144

3a4YeTHbIC eTUHHIIbI: 6 2 4

5. Copepxkanne AUCHHMILVIMHBI (MOAYJsA), CTPYKTYPHPOBAaHHOE MO pasjejamM (TemMaM) ¢ YKa3aHHeM
OTBe/ICHHOT0 HA HUX KOJIMYeCTBA aKa/leMHUYeCKUX YACOB U BUAOB YUeOHbIX 3aHATHI
5.1. TemaTHueckuii aaH JUCHUILUIUHBI (MOTYJIS)

Konrakthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
WHJINKATOP
= a
3| nexkuum I13 JIP Bcero,
Ne Paznensl nucuIuIMHbL g CP qac, | HOCTIXEHH
8 ’ P
13 HUX Ha M3 HUX Ha W3 HUX Ha
MPaKTHU- MPaKTH- MpaKTU- KOMIIETEHI
BCETO YECKYIO BCETO YECKYIO BCECTO YECKYIO Un
MOJTO0- TOTOo- THOJATO-
TOBKY TOBKY TOBKY
1. |l pa3nen. ®u3znuecKkrue OCHOBBI

MEXaHUKHN




1.1.

duznyeckre 0CHOBBI MEXaHUKHU

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
VYK-1.1,
YK-1.2,
YK-2.4

1.2.

I[I/IHaMI/IKa MOCTYyNNaTCJIbHOIO0 H"
BpamaTCJIbHOI'O ABUXXCHUSA

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
YK-1.1,
VK-1.2,
YK-2.4

1.3.

Pabota u sHeprus

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

14.

Mexanuka BpAaIaTeIbHOTrO
JBUKEHHUSI TBEPJIOTO TENA.

1,1

8,1

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

1.5.

dusnka kojiebaHuil ¥ BOJIH.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

2 paznen. MonekynspHas
¢du3MKa U TepMOJMHAMHKA

2.1.

OcHoBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun

10

OIIK-1.1,
YK-1.1,
YK-1.2

2.2.

Craructuueckas Gpusmka.

OIIK-1.1,
YK-1.1,
YK-1.2

2.3.

OCHOBBI TEpPMOJMHAMUKHI

OIIK-1.1,
YK-1.1,
YK-1.2

2.4.

SIBrenus nepeHoca.

1,9

4,9

OIIK-1.1,
YK-1.1,
YK-1.2

3 pa3gen. Konrpoib

3.1.

3a4€T

OIIK-1.1,
YK-1.1,
YK-1.2




4 paznen. DIEKTPUUYECTBO U
MardHeTu3m

4.1.

DIIeKTpOCTaTUKA

12

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
YK-1.1,
VK-1.2,
YK-2.4

4.2.

ITocTOosTHHEIN TOK

11

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
VYK-1.1,
YK-1.2,
YK-2.4

4.3.

MarHuTHOe TOJIe B BaKyyMe.
3akon buo-Caapa-Jlamiaca

11

OIIK-1.1,
YK-1.1,
YK-1.2

44.

MaruurtHrble cBOMCTBA BEIIECTBA.

OIIK-1.1,
YK-1.1,
YK-1.2

4.5.

JlelicTBe MAarHUTHOTO IIOJII Ha
JIBUKYILIHECS 3apsiibl U TOKHU.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

4.6.

DNeKTpOMarHuTHast UHIYKITUS

OIIK-1.1,
YK-1.1,
YK-1.2,
YK-2.4

4.7.

OCHOBEHI TCOpHUn Makcsenna Jis
QJICKTPOMAriuTHOI'O IOJIA

OIIK-1.1,
YK-1.1,
YK-1.2

5 pazgen. BoiHoBas onTuka

5.1.

Wurepdepenuus cera

OIIK-1.1,
YK-1.1,
YK-1.2

5.2.

Hudpaxius csera

OIIK-1.1,
YK-1.1,
YK-1.2

5.3.

HOJ'I}IpI/IBaI_II/ISI CB€Ta

OIIK-1.1,
YK-1.1,
YK-1.2

6 pazzaen. DJIeMeHTbl KBAaHTOBOM
(U3HUKH aTOMOB U MOJIEKYII

6.1.

TermoBoe W3Iy4YeHHE H  €ro
3aKOHBI

OIIK-1.1,
YK-1.1,
YK-1.2




. OIIK-1.1,
6.2, EI;;L;;I;I;;I)OTO&)@(IRKT. Dddexr 5| 1 5 9 5 VK-1.1,
YK-1.2
IlmanerapHass MojJenp aroma OIK-1.1,
6.3. Bopa-Pesepdopaa 2| 2 2 2 4 10 VYK-1.1,
YK-1.2
DJIEMEHTHI KBaHTOBOM OIIK-1.1,
6.4. |MexaHUKH. VYpasuenne| 2 | 4 4 8 VYK-1.1,
[penuarepa YK-1.2
OneMeHThl (U3UKA TBEPAOTO OIIK-1.1,
6.5. Tera 2| 2 1 4 7 YK-1.1,
’ YK-1.2
7. |7 paznen. Kontposnb
OIIK-1.1,
7.1. |Dx3amen 2 27 VK-1.1,
YK-1.2
5.1. Jlexuuu
Ne | Haumenoanue paszaena .
. HanmenoBanue u KkpaTkoe COAepKaHuUe JIEKIUN
/11 Y T€MBI JICKITUH’
Kunemarnka nocTynaTeJbHOIO ¥ BPaLaTEIbHOTO IBUKEHUS
MartepuanbHas Touka. TpaekTopus, myTh, nepemeiienue. Cucrema oTcuera.
1 PU3UIECKHC OCHOBBI Ckopoctb, yckopeHue. HopManbHOE M TaHN€HUMAIBHOE YCKOPEHUS.
MeEXaHUKH Kunemaruka BpaiareiabHOro ABUKEHUSI DJIEMEHTAPHBIN MOBOPOT. YTIIOBBIE
CKOPOCTb U YCKOPEHUE, UX CBS3b C AHAJIOTUYHBIMU JINHEHHBIMU BEJITMYNHAMMU.
JluHaMMKa MOCTYNaTeNbHOTO JBUKCHUS
JuHaMuKa WNuepunanpHble cucTeMbl OTCUETA, 3aKOHBI HbIOTOHA, CHIla TSXKECTH, BEC TEll,
5 HOCTYNATELHOrO M [CHIIa YIPYroCTH, CHJbI TpeHus. MMmynbc. 3aKOH COXPaHEHHUsS HMMITYJIbCa.
BpalIaTeIbHOTO VYpaBHeHHE JABW)KEHHS Tejla IEPEeMEHHOM Macchl. 3aKOH BCEMHPHOTO
JIBUKEHUSI TATOTEHUS. I'paBuTanimoHHoe oJe. Kocmuueckue CKOpPOCTH.
HeunepuuanbHble CUCTEMBI OTCYETA.
PaGora u sneprus
Oueprust, pabora, MOIHOCTb. KuHeTHueckass M IMOTEHLUAIbHAs >HEPTUH.
3 Patora u sHeprus 3aKOH coxpaHeHMs sHepruu. ['paduueckoe npeacraBieHUE >HEPTUU. YAap
a0COJIIOTHO YIPYTUX M HEYIPYIUX TeJl.
MexaHuKa BpalaTeabHOro JBUKEHUS TBEPIAOTO TENa.
Mexanuka MOMEHT cHIIbl, MOMEHT UMIyJIbCa, MOMEHT UHepLuu. OCHOBHOE ypaBHEHHUE
BpAIaTEeILHOTO JUHAMMKHU BpAIIAaTEIbHOIO JBMKEHUS TBepaoro tena. Teopema Ilrteiinepa.
4 nBwkenus TBepaoro |Pabora mpm  BpamartensHom  aBmkenuu.  KuneTtmueckas — sHeprus
Tena. Bpamaromerocss Teiaa. MOMEHT HMIyJabCca M 3aKOH €ro COXPAaHEHUS.
I'mpockor.
®dusuka kojaedaHu 1 BOJIH
Kone6anusi. Buasl konebanuit. ['apmoHmueckuwe konebanms. JlmHamuka
. rapMoHUYecKux Konebanuil. [IpyKHHHBIA, MaTeMaTHYeCKuid U pu3nyecKuii
5 | Pusuxa KOMEOAHMH U |\iagqryyxn.  DHeprus — TapMOHMHYECKOTO  Komebamms.  ClOkeHHe
BOJIH. rapMOHUYECKUX KoyieOaHMH. 3aTyxalolde M BBIHY)KICHHbIE KOJIeOaHus.
Yopyrue BojiHBL. YpaBHEHHUE IIOCKOW M cdepuueckoil BoiHbL. BomHoBoe
ypaBHeHue. CKOpOCTb ¥ dHEPrus ynpyrux BojiH. CTos4ue BOIHBI.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
6 OcHoBEH! MOTICKYIIAPHO™ |11 canbHblil  ras. VYpaBHeHHE COCTOSIHMSI HAeanbHOro rasza. OCHOBHOE
KHHCTHHECKOR Teophi ypaBHEHHE MOJIEKYIISIPHO-KUHETUUYECKON TEOPHH.




Cratuctuueckas pusuka.

Craructuueckas Gpusnka
IlonsaTHEe O CTaTUCTHYECKOM pacupeneineHun. Pacnpenenenne Makcsena.
Pacnipenenenune bonpnmana. bapomerpuueckas gpopmyina.

OCHOBBI TEPMOIMHAMUKHU

OcCHOBBI TEPMOJIMHAMUKH

3aKOH PaBHOMEPHOIO pACIpPEAEICHUSI PHEPIMM IO CTENEHSM CBOOOIbI
mouniekyn. Temora, pabora u BHyTpeHHsisi SHeprus. llepBoe Hauaso
TEPMOAMHAMHKH. TEIIOeMKOCTh Ta30B. AquabaTHBIN TpoIecc. Y paBHEHUE
Maiiepa. VYpaBuenue Ilyaccona. Ilomutponuueckue mnpoueccol. Bropoe
HayaJio TEPMOJMHAMUKHU. OHTPOIUsS B TepMoJauHaMmuke. HepaBeHCTBO
Knaysuyca. [uxn Kapno. KIT[] TennoBbix aBuratenei.

SIBmenus IIepeHOCa.

SIBrenus nepeHoca
N3orepmbr  Ban-nep-Baansca.  Oddexr  Ixoyms-Tomcona.  SBnenus
nepeHoca. Jludpdysus B razax. TermonpoBogHOCTh ra3oB. Bs3kocTs.

11

DneKTpocTaTuKa

DNeKTpocTaTUKa

3akon Kynona. HampspkeHHOCTh anekTpudeckoro mojs. Teopema ['aycca.
PaGora cunm  anekrpuyeckoro moiisa.  [lorenmman. CBsi3b  MEKAY
HAMpPsDKEHHOCTBIO MO M MOTEHIUANIOM. JMANEeKTpUKH U TPOBOJHUKU B
AIEKTPUYECKOM MoJie. EMKOCTh IPOBOIHUKA. DHEPTHS SJIEKTPUUECKOTO MOJIS.

12

ITocTOosSHHEBIN TOK

[TocTOAHHBIN MEKTPUUECKUN TOK

Cuna toka. IInotHocts TOKa. DJIC. ConpoTuBiIeHHE MPOBOJHUKOB. 3aKOHbI
Oma B muddepenuanpbHoil U UHTErpayibHON (opme. PabGora M MOIIHOCTH
Toka. 3akoH JIxxoymns-Jlenna. [IpaBuna Kupxroda 11 pa3BeTBICHHBIX LETIEH.

13

MaruauTHoe nosie B
Bakyyme. 3akoH buo-
Casapa-Jlamnaca

MaruutHoe none B Bakyyme. 3akoH buo-Casapa-Jlannaca

OmeiT Opcrena. MarnutHoe 10j€. MarHuTHBIE MOMEHT MarHurtHas
nHaykuus. 3akoH buo-Casapa-Jlannaca. Ilone mpsmMoro u KpyroBoro TOKOB.
3aKOoH IOJIHOTO TOKA.

14

Mar»uTtHsle CBOWCTBA
BEIIlECTBaA.

MaruuTHbIE CBOMCTBA BEILIECTBA.

Hamaramyennocts. HanpspkeHHOCTS MArHUTHOTO MOJISL. Y CJIOBHS HA TPAHHULIE
paznena AByx MarHeTukoB. Kiaccudukamuss marHeTMKOB. MarHuTHBIN
TUCTEpE3UC

15

JlelicTBME€ MAarHUTHOTO
TIOJIS HA JIBUKYLIHECS
3apsiabl U TOKU.

JleiicTBre MarHUTHOTO TIOJISl Ha IBUIKYIIIMECS 3apsiibl U TOKU

3akon Awmmepa. Cuna Jlopenna. JIBukeHue 3apsOKEHHBIX YacTHIl B
MarHMuTHOM Toyie. PaMka ¢ TOKOM B MarHMUTHOM ToJjie. MarHUTHBIN MOTOK.
Pabota, coBeprraemast mpu rnepemMenieHuy IPOBOJHUKA C TOKOM B MATHUTHOM
none. Teopema ["aycca st MarHUTHOTO MOTOKA.

16

DNeKTpOMarHuTHas
WHIYKIUS

ONEeKTpOMarHuTHas MHIYKIHS.

3akoH anekTpoMarHutHoM uHAaykuuu — @apanes. IlpaBuno  Jlenuma.
Camounnykuus. Buxpesple TokH. HMHIYKTUBHOCTH KOHTYypa. B3ammuas
uHaykuus. Tpancopmarop. DHeprus MarHUTHOTO TMOJIS.

17

OcHOBBI TEOpPUH
Makcsema st
3JIEKTPOMArHUTHOTO
TOJISt

OcHoBBI Teopun MakcBeia i 3J€KTPOMarHuTHOTO OIS

Buxpesoe snexrpuueckoe nojue. Tok cmemnienus. YpaBHeHuss MakcBemia st
AJIEKTPOMArHUTHOTO TOJS. DHEPrUsl U UMITYJIbC AJIEKTPOMATHUTHBIX BOJIH.
[IIxana >eKTpOMarHUTHBIX BOJIH.

18

WnTepdepennus creta

WuTepdepennus ceera

[IonsATHE O KOPHYCKYJSPHO-BOJIHOBOM Ayanu3Mme. KorepeHTHbIE BOJIHBL.
Wntepdepennus. YciaoBue MaKCUMyMa M MHUHMMyMa HWHTEpQEpeHIHH.
WNnrtepdepennus B ToHkMX MmieHkax. Kombua Hetotona. Ilpumenenus
UHTEepEPEHINH.




19

Judpakuus cBeta

Hudpakmus ceera

[Mpunmun [oitrenca-@penens. 3oubl @Ppenens. JAudpaxkuus Ppenens Ha
KpyrjioM otBepctun W aucke. Judpaxmus Opaynrodepa Ha 1Ienu.
Judpakumonnas pemerka. Paspemaromas CrOCOOHOCTb — ONTHYECKHX
puOOPOB.

20

[Tonspusanusa ceera

[Tonsipu3zanus cBeta

EcTtecTBeHHbIN U nOJsipu30BaHHBIA cBeT. 3akoH Maioca. 3akon bproctepa.
HBorinoe nydenpenomiienne. JDddext Keppa. Bpamenue mockoctu
HOJIIPU3ALIUY.

21

TermoBoe U3y4yeHue U
€ro 3aKOHBI

TemioBoe U3JIy4eHUE U €ro 3aKOHbI

XapakTepuCTUKU TEIUIOBOro  W3iydeHus. 3akoH Kwupxroda. 3akon
Credana-bonbrmana. 3akoH cmenienuss Buna. ®opmyma Poanes-/[xunca.
®opmyna [Lnanka.

22

Buemnnii potorddexr.
Dddext Komnrona

Buemnnii pororddext. Idpdext Komnrona.

3akoHbl  BHemHero  (otodddekra. YpaBHeHue  DHWHIITEHHA A
dotoadpdekra. Ilpumenenune dororddexkra. Macca u ummynasc (oroHa.
Hasnenne ceeta. Dpdexr Komnrona u ero snemeHTapHast TCOpHSL.

23

[Inanerapnas monens
atoma bopa-Pezepdopna

[Tnanerapuas monens atroma bopa-Pesepdopna
Jluneituatelii cnekTp aroma Boaopoma. Popmyna banbmepa-Punbepra.
[Toctynatel bopa. Onbitel @panka u I'epua. Crnektp atoma Bogopoja IO

bopy.

24

OneMEHTHI KBaHTOBOU
MEXaHUKH. Y paBHEHUE
[lIpenunrepa

DneMeHThl KBAaHTOBOW MeXxaHUKU. Y paBHeHue llIpenunrepa
KopnyckyisipHO-BOJIHOBOM Ayanu3M CBOWCTB BeliecTBa. lwumoresa ne
bpoiinsa. CootHomenue HeomnpenenenHocreir ['eitzenOepra. BomHoBas
¢yukuus.  YpaBHenue — llpegunrepa. UYactuma B 0JHOMEpPHOMH
IPSIMOYTOJIBHOM  "TIOTEHLMAIbHON OECKOHEYHO  BBICOKHMU
"crenkamu". TyHHENbHBIN 2P PEKT.

"

SAMC C

25

DneMeHThl PU3UKU
TBEPJIOTO Tena.

OneMeHTsl GU3UKU TBEPAOIo Tejaa

Mertannel, JIUANIEKTPUKA U TOJIYHNPOBOAHUKH IO 30HHOW TEOPHUHU.
CoOcTBeHHass W HpHUMECHas MPOBOJUMOCTh MOIYHPOBOJHMKOB. KOHTaKT
JBYX METAJJIOB MO 30HHOM Teopuu. TepMOdIeKTpUUECKHE SBIICHUS.
[TomynpoBOTHUKOBBIE TMOJIBI U TPUOBI (TPAH3UCTOPHI).

5.2. IlpakTuyeckue 3aHATHS

HaunmenoBanue paznena

11\;1_)1 U TeMBI IPAKTHIECKHX HaumenoBanue u cojiep:kaHne NpakTUUECKUX 3aHATHI
3aHITHH
KuHeMaTtnka mocTynaTesbHOTO M BpallaTeJIbHOTO IBUKEHUS
1 PusmiecKue 0CHOBbI Pemenue 3agau no Teme: paBHOMEpPHOE U HEPABHOMEPHOE MPSMOJIMHEIHOE
MEXaHHMKH JBIDKeHUE. JIBIKeHUe M0 0auTMCTUYECKOM TpaeKTOpUH.
Junamuka JlnHamuKa noCTynaTeabHOro IBUKEHUS
2 nocrynarensHoro u  (Pemenue 3agad mo teme:3akoHel HproTOHa, cuila TsSXKecTH, Bec TeJ, CHIIA
BpallaTeIbHOIO YIPYTOCTH, CUiIbl TpeHus. mnynbc. 3akoH coxpaHeHus: UMITyJbCa.
JIBIDKCHHUSI
Pabora u sHeprus
Pemenue 3amau: Dwueprus, pabora, MomHOCTh. Kunetnyeckas u
3 Pabora n smeprus NOTEHIMAJbHAs SHEPrHUM. 3aKOH COXpaHeHHs dHepruu. [paduyeckoe
MpeJICTaBICHUE SHEPTUH. Y Jap aOCOITIOTHO YIIPYTUX U HEYNIPYTUX TE.
MexaHuKka BpalaTeabHOro JBUKEHHS TBEPIOTro Tena
MexaHnuka Pemenune 3amau: MOMEHT cuibl, MOMEHT HMITYJbCa, MOMEHT HWHEPLHU.
4 BpallaTeIbHOro OcHOBHOE ypaBHEHHME AMHAMUKH BpalllaTeIbHOIO JBH)KEHUS TBEPAOIrO Tela.
nBmkenus teepaoro  |Teopema Lllteitnepa. PaboTa npu BpamaTtenbHoM JIBUKeHUU. KuHeTnueckas
Tena. SHEprus Bpalaronierocs reaa. MOMEHT UMITyJIbCa U 3aKOH




€ro COXpaHCHUA.

dusuka xosiebanuii u
BOJIH.

dusrka konebaHuii 1 BOIH

Pemenue 3amau: Konebanus. Buapl konebanuii. 'apMmoHnYecKre KoaeOaHusl.
JluHaMuKa TrapMOHMYECKUX Koyiebanui. [IpyXKMHHBINA, MaTeMaTHUECKUH U
(bU3UYECKUN MasTHUKHA. DHEPTrusi TapMOHUYECKOro kosiebanus. CiokeHue
TapMOHHYECKHX KOJIeOaHUH. 3aTyXaroie U BEIHYKJICHHBIE KOJICOaHMSI.

OCHOBBI MOJIEKYJISIPHO-
KUHETHUYECKOU TeOpUn

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU
Pemienue 3anmau: MneanbHblil Ta3. YpaBHEHUE COCTOSIHUS WJICAIbHOTO rasa.
OcHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETHYECKON TEOPHUH.

Cratuctudeckas pusmka.

Cratuctuueckas pusuka
Pemenwue 3anaq: bapomerpuueckas popmyna. Pactipenenenne bonbpivana.

OCHOBBI TEPMOIMHAMUKH

OCHOBBI TEpPMOAMHAMUKHI

Pemenue 3aa4: 3akoH paBHOMEPHOT'O pAaCIPEIEIICHNUs SHEPTUH 110 CTETIEHAM
cB00o0abI MoJiekyIl. TerioTa, pabota u BHyTpeHHss sHeprus. [lepBoe Hauano
TePMOIUHAMHUKHU. TerI0eMKOCTh ra30B. AMuabaTHBIN mporecc. YpaBHEHHE
Maiiepa. Ypasnenue Ilyaccona. Bropoe Hauasio TepMOJAMHAMHUKN. DHTPOMIUS
B TepmoanHamuke. [luxn Kapno. KII/I TermoBeix nBurarenei.

SIBieHus nepexHoca.

SBnenus nepexHoca
Pemenwue 3amaq: SIBnenus nepenoca. Juddysus B razax. TemmonpoBoHOCT
razoB. Bs3kocTsb.

11

DNeKTpocTaTuKa

DNeKTpocTaTuKa

Pemenue 3amau: 3axkon Kynona. HampsiKeHHOCTH 3J€KTPUUYECKOTO TMOJIS.
Teopema I'aycca. PaGora cun anekrpuueckoro mons. [lorenmuan. Caszb
MEXKYy HaIpSKEHHOCTBIO MO W MOTEHUHAIOM. JIMANEKTpUKKM W Tpo-
BOJHUKM B DJIEKTPUYECKOM Tosne. EMKOCTh NpoOBOJHUKA. DHEprus
JIEKTPUYECKOTO TOJIA.

12

ITocTOosSHHEBII TOK

IToCTOSTHHBIN 3JIEKTPUYECKHI TOK

Pemenne 3amau: Cuna Ttoka. IImotHocts Toka. OJIC. ComporuBieHue
MPOBOAHUKOB. 3akoHbl OMa B nuddepeHuanbHoi U HHTErpalibHOM opme.
Paborta u momHocTs Toka. 3akoH J[xoyns-Jlenua. IlpaBuna Kupxroda s
Pa3BETBJICHHBIX LIENEH.

13

MarauTHoe nosie B
Bakyyme. 3akoH buo-
Cagapa-Jlannaca

MaruutHoe none B Bakyyme. 3akoH buo-Casapa-Jlannaca.
Pemenue 3agad: MarHutHbli MOMEHT MarHuTHas MHAYKUMS. 3aKoH buo-
Cagapa-Jlamnaca. [Tose mpsiMoro 1 KpyroBoro TOKOB.

15

JlelicTBUE€ MarHUTHOTO
TIOJIS HA JIBUKYLIHECS
3apsiabl U TOKH.

JlelicTBME MAarHUTHOTO TOJIS1 HA JBHOXKYIIAECS 3apsiibl U TOKH

Pemenue 3amau: 3akon Awmmnepa. Cuna Jlopenna. JIBuxeHue 3apsyKeHHBIX
YaCTHUI] B MArHUTHOM Tojie. PaMka ¢ TOKOM B MarHUTHOM IT0Jie. MaruuTHBIN
notok. PaboTa, coBepiiaemas mpu MepeMenieHuu MPOBOJHUKA C TOKOM B
MarguTHOM MOJIE.

16

DNeKTpOMarHuTHas
WHIYKIUSA

DneKTpOMarHuTHas WHIYKIHS.

Pemenne 3agau: 3akoH anekrpomarHuTHoi mHAaykuuu Papanes. IIpasuio
Jlenma. Camounaykuus. BuxpeBsie Toku. WHAYKTHBHOCTH KOHTYpA.
B3aumnas vHIyKIus. DHEPrust MarHUTHOTO TIOJIS.

18

Wntepdepennus ceera

WnTepdepenuus creta

Pemenne 3amau: UMutepdepeHums. YciioBHe MaKCUMyMa W MHHHUMYyMa
untepdepenuu. Murepdepenuns B ToHkux mieHkax. Konbpua HeioToHa.
[TpumeHenus uHTEpHEpeHIHH.

19

Hudpaxus ceeta

Hudpaxius ceera
Pemenue 3amau: Audpakums. JudpakmnuonHas pemeTka.




[Tonsipuzanus ceera

20 Tomsipusanms ceera Pemenue 3anau: 3akon Maimoca. 3akoH bprocrepa.
T TemioBoe U3JIydeHUE U €0 3aKOHbI
€IUIOBOE U3JIy4YEHUE U
21 ya Pemenne 3amau: TeroBoe minydyenue. 3akoH Credana-bonpumana. 3akoH
€ro 3aKOHBI
cMenieHus: Buna.
B . Bremnnii pororddext. Idpdext Komnrona.
HemHuit potodddexr. o o
22 b b Pemenune 3amau: VYpaBHenwe OuHmTeHa s gorodddekxra. Macca u
Dddext Komnrona
umnyiasc ¢poroHa. [laBnenue cBera.
[Tnanerapnast moaens aroma bopa-Pesepdopna
[1nanerapHas Mozenb
23 Pemenue 3anau: [loctynatst bopa. ®opmyna bansmepa- Pundepra.

atoMa bopa-Pesepdopna

5.3. JJaboparopHbie pabOTHI

HaumenoBanue paznena

Ne
/| T Teme 1abopaTOPHBIX HaumenoBanue u copepxkanue 1a00paTOpHBIX padoT
paboT
1 dusnueckue ocHoBsl |KHMHEMAaTHKa MOCTYNATENIbHOTO U BPALIATEILHOTO JIBUKEHUS
MEXaHUKHU Ornpenenenne ooObemMa MIIMHAPA TIPU IIOMOIIH IITAHTECHITUPKYJIIS
Junamuka JnHaMuKka mocTynaTeIbHOTO ABUKCHUS
5 nocrynarensHoro u  (OnpeneneHue  YCKOPEHHs ~ CBOOOJHOTO — MajJeHUss OpU  [OMOIIU
BpallaTeIbHOro MaTEeMaTUYECKOT0 MasITHUKA
JIBUKCHHS
3 Pac Pabora u sHeprus
Ta ¥ SHCPTHS
aboTa 1 SHEP OrnpezenieHre MOMEHTA UHEPIIMHU C TTIOMOIIBIO MasiTHUKAa MakcBesuia
MexaHnuka MexaHuKa BpalaTeIbHOro JBUKEHHS TBEPAOrO Tea
4 BpallaTeIbHOro N3yyenne oCHOBHOTO YpaBHEHUSI TMHAMHUKHU BPAIIaTeIIbHOTO JIBHXKCHHS
JIBUKEHHS TBEPAOTO
Tena.
. ®dusnka KojaebdaHuil 1 BOJIH
®dwusuka KonedaHuit u
3) N3yuenue puznyeckoro MasTHUKa
BOJIH.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
OCHOBBI MOJIEKYJISIPHO- . . .
6 . OrnpezneneHre yHUBEPCAIIBHOW Ia30BOM MOCTOSSHHOM M TUIOTHOCTH BO3/1yXa B
KHHETHYECKOH TEOPHU ||y ary
s lo OCHOBBI TEPMOIUHAMUKH
HOBBI TEPMOMHAMHKHU .
CHO CpMOZHMHA Omnpenenenne OTHOLIEHUS TEIIOEMKOCTEHN Bo31yXa
SIBnenwus nmepeHoca
9 SBnenns nepenoca.  [Onpenenenue KodQQUIMEHTa BA3KOCTH W CPEIHEH JUIMHBI CBOOOIHOIO
nmpoOera MOJIEKyJ BO3TyXa
1 3 DNeKTpOoCTaTHKA.
JleKTpoctatitka ['padmyeckoe mpencTaBieHHe IMEKTPOCTATUUECKOTO MO
IToCTOSIHHBIN DIIEKTPUYECKUN TOK
. HccnenoBanue 3aBUCHMOCTH MOITHOCTH, BBIJIEISIEMON B IIEMHU TTOCTOSIHHOTO
12 [TocTostHHBINM TOK .
TOKa, U KOX(P(UIIMEHTA MOJE3HOT0 JACUCTBUS MCTOUYHHMKA OT CHJIBI TOKA U
BHEIITHETO COMPOTHBIICHHUS.
MaruutHoe nosie B |MarauTtHoe noiie B BakyyMme. 3akoH buo-Casapa-Jlannaca.
13 | Bakyyme. 3akon buo- [Omnpezenenne ropu3oHTaIbHON COCTABIAIONIEH HAPSHKEHHOCTH MAarHUTHOTO
Casapa-Jlamaca noJist 3eMJIM IpY OMOIIHM TaHT'€HC-TAIbBAHOMETPA.
JleiicTBue MaruutHoro |JleficTBHE MArHUTHOTO MOJIS HA ABUKYIMECS 3apsAIbl U TOKH
15 o Ha ABWKympecs |VI3ydeHne MarHuTHOTO T10J1a COJIEHOH/Ia C TIOMOIIBIO JlaT4yrKa XoJuia.
3apsIBbl M TOKH. Ornpenenenne yAelbHOTro 3apsiia 3JEKTPOHA METOJIOM MarHeTpoHa
19 Nudpakuus ceera  |[fMPpaxius ceeta




W3ydeHue na3epHOTo U3IyUeHUs

[Tonsipusanus ceera

20 Ionsprsanus ceeTa N3yuenne "HTEeHCUBHOCTH CBETA, MPOIIEIIETO Yepe3 MOIIPOHUIbI
21 Temnosoe usnydenue u | TEIIOBOE U3TYYEHHE U €TO 3aKOHBI
€ro 3aKOHBI Onpenenenne nocrosinHot  Credana-bonbpimana
[Tnanerapnast moaens aroma bopa-Pesepdopna
W3yueHne CHEKTpaJbHOTO COCTaBa HEOHOBO-TEIUEBBIX HMCTOYHHUKOB,
[TnanerapHas MOJEIb |MCIOIb3YEMBIX B CBETOTEXHHKE.

23 aroma bopa-Pesepdopna [HccnenoBanue CriekTpoB MOIIOLIEHUS U MPOITYyCKaHHUS.
Ornpezenienne  JJIMHHOBOJIHOBOM TpPaHUIIBl  CHEKTpa IMOTJIOWICHUS U
BBRIUHMCIICHHE ITOCTOSHHOM Iimanka.
DneMeHThl (U3UKHU TBEPIOTO Tena

25 OneMeHTHI PU3HKH CHsTHE BOJIBTAMIIEPHBIX XapAKTEPUCTUK TOTYIPOBOAHUKOBBIX IUOOB

TBEPJOTrO Tea.

N3yuenne paboThI MOTYIPOBOAHUKOBOTO BHIIPSIMHUTEIS

5.4. CamocrosrenbHas paboTa o

OyJaroIuxcst

Ne | HaumeHnoBaHnue pasnaena N
ConeprkaHue caMOCTOSTEIbHON paboThI
/11 | AUCLHUIUIMHBEI U TEMBI
Kunemarnka noctynareibHOTO U BpAIIATEIbHOTO JBUKECHUS
1 Pu3MHCCKHE OCHOBBI Boimonnenne WMJI3. BelnonHeHue pacy€ToB U BBIIOJHEHHE OTYETA IO
MCXaHUKHI nabopaTopHoi paboTe
JnHamuka JnHamMuKa nocTynaTeabHOrO IBUKEHHUS
2 noctynareapbHoro u  (Bemonnenune W/[3. BrimonHeHue pacy€ToB M BBINOJIHEHUE OTYETA IO
BpaIaTeJIbHOTO nabopaTopHoi pabore
JIBYOKESHUS
PaGoTa u sHeprus
3 Pabora u sHEprus Bemmonnenue WJ/13. BeimonHenue pacu€ToB W BBINOJIHEHHE OTYETA TIO
nabopaTopHoii pabote
MexaHnka MexaHuKa BpalaTeJIbHOTO ABUKEHUS TBEPAOrO TENa
4 BpaIllaTeILHOTO Boinonnenue WMJ13. BoimosnHeHne pacy€ToB U BBINOJHEHHE OTYETA 10
JBUKESHUS TBEpJOro  |nmabopaTopHoi paboTe
Teqa.
. ®dusrka KojaeOaHul 1 BOJIH
5 Dusuka xonebauii u Boimonnenne WMJI3. BelnonHenne pacy€ToB W BBINOJHEHHE OTYETA IO
BOIH. nabopaTopHoi paboTe
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU.
6 OcHoBel MOHefyMpHO' Bemmonnenne UWJ/I3. BwimonHenue pacu€ToB W BBINIOJIHEHHE OTYETA TIO
KMHETUYECKON TEOPHUH naGopaTopHoii paboTe
Craructuueckas Gpusuka
7 |Crarucruyeckas Gpu3nKa. Bomonuenne WNJ/[3. BpimonHeHwe pacdy€TOB W BBINOJHEHHE OTYETA IO
nabopaTopHoii pabote
OCHOBBI TEPMOJMHAMUKHU
8 |OcHOBBI TEPMOIUHAMUKHI Brimonnenue MJI3. BrimonHeHue pacu€ToB W BBIIOJIHEHHE OTYETA IO
nabopaTopHoOi paboTe
SIBenus nepeHoca
9 SIBrieHUs TIepeHoca. Boimmonnenue MJI3. BrimonHeHue pacu€roB W BHIIOJHEHHE OTYETA IO
nabopaTopHoOi paboTe
DNEeKTpOCTaTUKA
11 DIIEKTPOCTATHKA Bremmonmaenne WMJI3. BeimonHeHne pacu€ToB W BBINOJHEHHE OTYETA IO
nabopaTopHoii pabote
12 TTOCTOSHEEL TOK IToCTOSIHHBIN 2TEKTPUYECKUNA TOK




Brimonuenne WJI3. BrinmosHeHue pacy€ToB M BBIOJIHEHHUE OTYETA MO
nabopaTopHoii pabote
MarnutHoe nosie B |MarautHoe none. 3akoH brno-Casapa-Jlannaca. 3akoH Ammnepa
13 | Bakyyme. 3akon buo- |Bemonnenne W/I3. BrimonneHue pacuy€ToB M BBHIIOJIHEHHE OTYETA IO
Casapa-Jlariaca nabopaTopHol pabore
M . MarHuTHbIE CBOMCTBA BELIECTBA.
14 ArHATHBIC CBOUCTBA |\B 110 HeHme N/13. BeinonHeHue pacdy€ToB M BBINOJHEHUE OTYETA 10
BEIIECTBA. o
nabopaTopHol pabore
HericrBue MaruuTHOro |HE€NCTBHE MArHUTHOTO IOJIS HA JBUKYLIMECS 3apA/bl U TOKH
15 noJs Ha aewxymuecs (Bemonnenne W/I3. Beinonnenune pacy€ToB W BBIIOJHEHUE OTYETA 10
3apsJibl ¥ TOKH. nabopaTopHoii padote
5 DNeKTpOMarHuTHast UHIYKITHS.
16 JICKTPOMATHITHAR |\ By 110 HeHme NJ13. BeimosHeHue pacy€éToB M BBHIIIOJIHEHUE OTYETA MO
WH us .
AyKh naboparopHoit pabote
OcHOBBI TEOpUU OcHoBbI Teopun MakcBesuia [uist 3J€KTPOMarHUTHOTO MOJIs
17 Makcsemna s Bomonnenne WJ/13. BeimonHenue pacdy€ToB M BBINOJHEHUE OTUYETA 10
3JIEKTPOMArHuTHOroO  |1abopaTopHOil paboTe
oJIst
WuTepdepenns ceera
18 | Uurepdpepennus ceera |Bomonnenne MJI3. BrimonHenwe pacy€ToB U BBHIIOJIHEHHE OTYETA 110
nabopaTopHoii pabote
Hudpaxius ceera
19 Judpakuus cBera Brimmonnenue WJI3. BrinmosHeHue pacy€ToB M BBINOJHEHHE OTYETa IO
nabopaTopHoii pabote
[Tonspuszanus ceera
20 [Monspusanus ceera |Bbmonnenne W/I3. Breimonnenne pacdy€ToB M BBHIIOJIHEHHE OTYETA IO
nabopaTopHoOl padbore
T TernnoBoe U3JIy4yeHne U ero 3aKOHbI
21 CIIOBOC U3TYUCHUC M| By 1o mHeHme WN/13. BeinmonHeHue pacdy€ToB U BBINOJIHEHHE OTYETA 110
T0 3aKOHBI .
Cro 3aKo nabopaTopHoii padote
. Buemnwnii porosddexr. Ipdext Komnrona.
Buemnuit poroapdexr. N N
22 5 K Boimonnenne M/I3. BrimonHeHue pacuy€ToB U BBINOJIHEHUE OTYETA IO
kT Komnrona .
(boe OMIITO nabopaTopHoi pabore
ITnanerapHast mozens atroma bopa-Pesepdopaa
[InanerapHas Mmonenb N "
23 5 p Bremonnenne WJ/13. BeimonHeHue pacu€ToB U BBINOJIHEHUE OTUYETA 10
atoma bopa-Pesepdopna o
P phopa nabopaTopHoii padote
DeMEeHTH KBAHTOBOM | JJIEMEHTHI KBAHTOBOW MeXaHUKH. Y paBHeHue Lllpeaunrepa
24 | mexanuku. Ypasuenue |Bomonnenne W/I3. Beimosnnenwe pacuy€ToB W BBINOJHEHHE OTYETA IO
[penunrepa nabopatopHoit pabote
5 DneMeHThl GU3UKHU TBEPAOro Tela
MEHTBI (PU3HKHU N "
25 fIemMe pm3 Boimonnenne WMJ/I3. BrimonHeHue pacu€ToB U BBINOJIHEHUE OTUYETA IO

TBCPAOro TeCJa.

nabopaTopHoi paboTe




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEIbLHOMH PadoThI 00y4aIOIMXCS N0 JMCHHUILIMHE (MOLYJII0)

IIporpamMmmMoil IUCUMIUIMHBI IIPEAYCMOTPEHO IPOBEACHUE JICKIMOHHBIX 3aHATUM, HA KOTOPBIX HACTCS
OCHOBHOM CHCTEMaTU3UPOBAHHBIA MaTepuaj, U MPAKTUYECKUX 3aHATUH, MPEANOJaraloluX 3aKpEeIUICHUE
M3Yy4EHHOI0 Marepuana u GopMupoBaHue, y 00yqaromuxcs, He0OX0JUMbIX 3HaHUH, yMEHUH 1 HaBbIKOB. Kpome
TOr0, B)KHEHIIMM 53TanoM H3y4YeHUs AUCLUIUIMHBI SBISETCS CaMOCTOSATENbHas paboTa OOydaroUmMxcs ¢
HCIIOJIb30BAHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbIX TEXHOJIOTHH.

B 00bem camocToATenbHOM paboThI 10 TUCIMILTMHE BKIIOYAETCS CIeIyIoIee:

- I3y4YCHHE TEOPETUYECKUX BOIIPOCOB 10 BCEM TEMaM JUCLIUILINHEL,

-II0ArOTOBKA K JIA0OPATOPHBIM 3aHATHUSM;

- IOATOTOBKA K MPAKTUYECKUM 3aHATUAM;

- IOArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYACHTOB;

- IOATOTOBKA K DK3aMEHY.

3aJI0roM YCIEUIHOTO OCBOSHUS ATOM AMCUUILIMHBI SABISETCA 00s3aTeIbHOE MOCEIICHNE JEKIIMOHHBIX
IIPAKTUYECKUX 3aHATUH, TaK KaK IPOIYCK OJHOro (TeM Oosiee, HECKONbKHX) 3aHATUH MOXET OCIO0XHUTh
OCBOCHME pa3/IeIoB Kypca.

[Tpuctynas kK U3y4eHHUIO TUCLMIUIMHBI, HEOOXOAUMO B MEPBYIO OUYepeAb 03HAKOMHUTHCA COJIEpKAaHUEM
PIIJ nns cTyneHTOB O4YHOW (OpMBI OOydYeHHs, a TaKKe METOIWYECKHMHU YKa3aHUSMH II0 OpraHH3aluu
CaMOCTOSITENIbHON paOOThI U MOATOTOBKHU K MPAKTUUECKUM 3aHATUSM.

[Ipy moOAroTOBKE K IPAKTUYECKUM 3aHATUSIM U B paMKaX CaMOCTOSTEIbHOW pabOThl MO HU3YYEHUIO
JUCLUIUIMHBI 00y4YaroImuMcsi HE0OX0JUMO:

- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHATUHM MaTEpHA U JONOJIHUTH €ro ¢ Y4eTOM
PEKOMEHI0BAaHHOM 110 TaHHOM TeMe JINTEPaTyphl;

- IpU CaMOCTOSTEIIBHOM H3yYE€HHUHM TEOPETHYECKOW TEMBI CJEJNaTh KOHCIIEKT, MCIOJb3Ys
pekomenoBanusle B PI1J[ ncrounukuy;

- BBIITOJTHUTH IIPAKTUYECKUE 3a/1aHNS B PAMKAX U3y4aeMON TEMBI;

- OTBETUTb Ha KOHTPOJIbHBIE BOMNPOCHI IO TeMme, Hcnoib3ys marepuainsl POC, nubo rpynmnoBbie
VHJIMBHU1yaJIbHBIC 3a/1aHMsI, [IOJrOTOBIECHHBIE IIPEIIOAABATENIEM;

- IOATOTOBUTHCS K IPOMEKYTOUHOM aTTecTaluu.

HTtorom u3yueHus MUCHUIUIMHBI SBJSIETCS 3K3aMeH. DK3aMeH IPOBOAMTCS IO PACIHMCAHUIO CECCHU.
®opma npoBeeHNs 3aHATHS — ycTHast. CTyJeHTbI, He MPOILEANINe aTTeCTAlMI0 MO TpapuKy CecCUH, AOTKHBI
JIMKBUUPOBATH 33J0JKEHHOCTh B YCTAHOBJIEHHOM TOPSIJIKE.

7. OueHo4YHbIe MaTepHAJbI JIsi NMPOBEJCHUS] TEKYIIEr0o KOHTPOJISI YCIeBAEMOCTH M NPOMEKYTOYHOM
aTTecTalMu 00y4aromMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedyeHb KOMIETEHIMH ¢ yKa3aHUEM 3TaIoB UX (HOPMUPOBAHUS B POLIECCE OCBOCHUS AUCIIMITIINHBI

Ko n HaumMeHoBaHue

11\/((1_)1 KOHTpOJ‘II/IpyeML(II\E/:I (}))a3§$1m JUACLIUIIIUHBI HHIIRATOPA KOHTPOIHPYEMOl BHILCOI;eI;;);:OFO
Y KOMIICTECHIUH pea

OIIK-1.1, OIIK-1.2, OIIK- 1.3, VerHeii  OmDoc. TecTh

1 |®usnueckue OCHOBBI MEXaHHKHU OIIK-1.4, YK-1.1, VK- 1.2, poc, ’
VK24 pereHue 3aaaqd

OIIK-1.1, OIIK-1.2, OIIK- 1.3, .

2 JuHamuka IIOCTYIIATEILHOIO 1 OHK-14. VK-1.1. VK- 1.2 YCTHBI  OIpPOC, TECTHI,
BpAILATEIbHOTO ABUKECHUS ) ,YK-Z. 4’ " |pemeHue 3a1a4

OIIK-1.1, OIIK-1.2, OIIK- 1.3, Verunii  ompoc. TecThl

3 |Pabora u sHeprus OIIK-1.4, YK-1.1, VK- 1.2, poc, ’
VK-2.4 peuieHue 3aaa4

OIIK-1.1, OIIK-1.2, OIIK- 1.3,
OIIK-1.4, YK-1.1, YK- 1.2,
YK-2.4

YCTHBIM  OMPOC, TECTHI,
peleHue 3a1a4y

Mexannka BpamaTCJIbHOIro JBHXKXCHUA
TBECPAOTrO TEJIa.

5 |Dusmka koirebaHuil U BOJIH. OIIK-1.1, OIIK-1.2, OIIK- |YcTHBI onpoc, TECTHI,




1.3, OIIK-1.4, YK-1.1, VK- 1.2,
YK-2.4

PEIICHUE 3ada4

6 |OcHoBbI MOnekynsspHO-KHHEeTHYEeCKOM Teopuun | OIIK-1.1, YK-1.1, YK-1.2 YCTHBII  ONpOC, | TECTBI,
pelicHus 3a1a4
7 |Cratuctrueckas (pusmka. OIIK-1.1, YK-1.1, YK-1.2 YCTHBIH  ONpOC, | TECTBI,
penicHue 3a1a4
8 |OcHOBBI TEPMOIUHAMUKHI OIIK-1.1, YK-1.1, YK-1.2 YCTHBI  ONIPOC,  TECTBL,
pEIICHHE 3a1a4
9 |SBnenus mepeHoca. OIIK-1.1, YK-1.1, YK-1.2 YCTHBIH  ONpOC, | TECTBI,
penicHue 3a1a4
10 (3auér OIIK-1.1, YK-1.1, VK-1.2 |TectupoBanue
OIIK-1.1, OIIK-1.2, OIIK- 1.3, VerHsil ompoc.  TeCThI
11 [3nexTpocraruka OIIK-1.4, YK-1.1, YK- 1.2, . poc, ’
VK-2 4 pelIeHus 3a/1a4
OIIK-1.1, OIIK-1.2, OIIK- 1.3, v .
12 |ITocTOAHHBIN TOK OIIK-1.4, YK-1.1, VK- 1.2, CTHBIH —OTpOC, - TECTHI,
VK-2 4 peleHus 3a1a4
13 MaruutHoe mosne B Bakyyme. 3akoH buo- OITK-1.1, VK-1.1, VK-1.2 YCTHBIA  OIPOC, TECTHI,
Casapa-Jlammaca peIIeHHS 3a/1a4
14 |MaruuTHEIC CBOICTBA BEIICCTBA. OIIK-1.1, YK-1.1, YK-1.2 YCTHBII  ONIpOC, | TECTBI,
pEIIEHMS 3a0a4
Tlei OIIK-1.1, OIIK-1.2, OIIK- 1.3, v .
15 |HeHCTBHE MArHUTHOIO MOJIA HA JBMKYWMECH| ~ 4, VK-1.1, VK- 1.2, CTHBIA OIPOC, TECTHI,
3apsIbl U TOKH. VK-2 4 penIeHus 3a1a4
16 |PmeKrpoMarHITHAS HEIVKLIS OIIK-1.1, YK-1.1, YK-1.2, |YcTHBIi ompoc, TECTHI,
p AR VK-2.4 pelieHus 3aaa4y
17 OCHOBEHI TEOpUH Makcaenna 1S OMK-1.1, YK-1.1, YK-1.2 VYCTHBIM  ONPOC, TECTHI,
9JEKTPOMArHUTHOTO MTOJISI pEIIEHMS 3a0a4
18 |Uurepdepenius ceta OIIK-1.1, YK-1.1, YK-1.2 YCTHbIH  ONpPOC, | TECTBI,
peniecHue 3a1a4
19 |Iudpaxuus ceera OIIK-1.1, VK-1.1, VK-1.2 |YCTHEIA ompoc, Tecte,
pelicHre 3a1a4
20 (ITonstpusamms cBeta OIIK-1.1, YK-1.1, YK-1.2 YCTHBIH  ONpOC, | TECTBI,
peliecHue 3a1a4
21 |TemnoBoe M3TYYEHHE U €T0 3aKOHBI OIIK-1.1, YK-1.1, YK-1.2 YCTHBIH  ONPOC, | TECTBI,
peliecHue 3a1a4
22 |Buemnuit potordpdekr. Dpdext Kommrona OIIK-1.1, YK-1.1, YK-1.2 YCTHBIH  ONIPOC, | TECTBI,
pelicHre 3a1a4
23 [Tnanerapuas MOJEIb aToMma bopa- OITK-1.1, VK-1.1, VK-1.2 YCTHBI Ompoc, TECTHI,
Pesepdopna peniecHue 3a1a4
24 DNeMEHTHl KBAaHTOBOW MEXaHHWKH. Y PaBHCHHE OITK-1.1, VK-1.1, VK-1.2 YCTHBI OmPOC, TECTHI,
Ipenunarepa peliecHue 3a1a4
25 |DmeMeHThI (PU3UKH TBEPOTO TEa. OIIK-1.1, YK-1.1, YK-1.2 YCTHBII  OTIpOC, | TECTBI,
peliecHue 3a1a4
26 |dx3amen OIK-1.1, VK-1.1, YK-1.2 | <CaMCHALKORHbIe

OWJIETHI

7.2. TumoBkIe KOHTPOJIBHBIC 3aIaHUA WX UHBIC MaT€pUajibl TCKYIICTO KOHTPOJIA YCIIEBAEMOCTH, HeO6XOJII/IMI)Ie
JJIs1 OICHKHU 3HaHI/II71, yMCHI/Iﬁ 1 HAaBBIKOB U (I/IJ'II/I) OIIbITa HpOd)CCCHOHaHBHOﬁ ACATCIIBHOCTH, XapaKTCPU3YHOIIUX
OTaIllbl d)OpMI/IpOBaHI/ISI KOMHeTeHHI/IfI B IIPOLECCE OCBOCHUA AUCIUILIINHBI

I[J'I}I IIPOBECPKU C(l)OpMHpOBaHHOCTI/I HHIAWKATOpa HOOCTHIKCHHA KOMIICTCHIHUU

OIIK-1.3, OIIK-1.4, YK-1.1, YK-1.2, YK-2.4 :
3amaun

1. ITynst 1eTAT TOPU30HTAIBHO U MOIAAET B Iap, 3aKPEIUICHHBIA HA HEBECOMOM KECTKOM

OIIK-1.1,0I1K-1.2,




CTEpXkHE, U 3acTpeBaeT B HeM. Macca nmynu B 1000 pa3 meHbIe Macchl mapa. PaccTosiHie OT LieHTpa 1mapa 10
touku nojBeca |=1 m. Haittu ckopoCTh MmyIn, €CiIu CTEPKEHb OTKIIOHHICS Ha 30°.

2.ITox neiictBuem kacarenbHoM cuitbl 10 H, MmaxoBuk ocranaBnuBaetcs, caenas 20 000poToB. MaxoBUK
CUHMTATh OAHOPOJHBIM TUCcKOoM. Pamnyc mucka R=20 cm, macca m=2 kr. HaliTu HauaapHYIO 4acTOTY BpaIllICHHUS.

3. O6pyu maccoii 2 kr u paguycom 20 cM BpamiaeTcs 1o 3akony ¢=t3 -5t2+6t-2. HaliTu MOMEHTBI CHIIBI
yepes lc, 2 ¢ u 4 ¢ nocne Hadana BpauieHus. OTBETUTH YCKOPSIOIINE UIIH TOPMO3SIIIIUE 3TH MOMEHTHI.

MounekynsipHas (pU3MKa ¥ TEPMOJUHAMUKA

4.0npenenuTh yaeabHYIO TEIIoeMKOCTh Ta3oB: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4, NO2.

5.IIpu n30TEpMUYECKOM pacIIMpeHUH O0BEM Ta3a yBenuuuics B 3 pasa. Ha ckosibko M3MEHWIOCH
JaBJICHHE, €CIU HavalbHOe naBiaeHue osu10 420 xlla?

6.ITpu YO o6myueHnn 1ByXaTOMHOTO rasa gaBienue yBennaniaochk co 100 kITa go 150 kI1a. Kakas qomns
MOJIEKYJI ra3a pacraiach?

7. Ilpu aqnabaTtHOM CKaTUU 2 MOJIeH KUCIOpozaa Obuta coBepiieHa padbora 415,5 JIx. Bo ckonbko pa3
YBEJIMUMWIIOCH JlaBiieHue ra3za? Koneunas remmnepatypa 300 K.

DJIEKTPUYECTBO U MAarHETU3M

8.Yetnipe 3apsna 1=02=2 uKu, q3=04=4 uKx Haxoaarcs B BepunHax KBajapara co cTopoHoin a=10 cM.
Haiitu Hanps>KeHHOCTh ¥ MOTEHIMAI AJIEKTPUUYECKOTO 0JI B LICHTPE KBapara.

9. Uetnipe 3apsna 1=02=2 uKi, q3=04=4 HKxn HaxoasaTcs B BEpIIMHAX KBajipaTa co cTopoHoi a=10 cm.
Haiitu Hanps>KeHHOCTh ¥ MOTEHIIHAIT AJIEKTPUYECKOTO TI0JIS B CEpeIMHE CTOPOHBI 3-4.

10. Yetsipe 3apsma 1=02=2 K, q3=04=4 HKn HaxoasaTcs B BepIIMHAX KBaapara co CTOpoHou a=10
cM. HaliT HanpspKeHHOCTh U TIOTEHITHAIT DJICKTPUIECKOTO TOJIS B CEPEIMHE CTOPOHBI 2-3.

11.1Ba Bo3aymHbIXx koHAeHcatopa Cl= C2=6 Mx® coeauHEHbl NOCIEI0BATEIbHO U 3apsIKEHBI 10
pasnoctu noreHuuanoB U=100 B. Ha ckonbko W3MEHUTCS 3HEPTUS CUCTEMBI, €CJIM HE OTKJIF0Yast KOH/IEHCATOPBI
OT HCTOYHMKA, MEX]y IUIACTUHAMHU TMEPBOrO KOHJEHCATOpa BBECTU JUAJIEKTPUK C AUIJICKTPUUECKOM
MIPOHUIIAEMOCTBIO £=57

12.BonbdpamoBas ciimpaib dnekTpruueckoi sammnodku npu t=20°C umeet conporupienue R=35,8 Om.
Kaxkosa Oyznet remneparypa t2 HUTH JTaMIIOUKH, €CJTH MPU BKIFOUEHUHU B ceTh ¢ Hanpsbkenuem U=120 B o autu
uznet Tok 1=0,33 A? TemnepaTypHbiii KO3 dUIIUEHT conpoTuBiIeHus Boabhpama 0=4,6-10-3 K-1.

13.B ueHTtpe kBajpaTHON paMKU C TOKOM MarHuTHas uHAyKkuus pasHa 0,1 mTin. Haiitu Bennuuny Toka B
MIPOBOJIE PaMKH, eciu e€ nepumerp paseH 40 cm.

14.113 memHOro mpoBoja ceueHueM S=1 MM2 caenanu KOojiblo JIHHON 1=251,3 ¢cM U MOIKTIOYMIN K
UCTOYHUKY TOKa ¢ HanpspkeHnem U=240 B. HaiiTu MarHuTHy10 HHIYKIUIO B IIEHTPE KOJIbIIA.

15.Yepes kaTyiky, HHIYKTUBHOCTh KOoTOpor L=21MI'H, TeueT TOK, U3MEHSIOIIUICS CO BPEMEHEM T10
3akony I=10sin(mt), rae 10=5 A, ©=27/T u T=0,02 c. HaiiTi 3aBUCMOCTb OT BpeMeHH t 3.71.C. CAMOMHAYKIIHMH &I,
BO3HHUKAIOIIEH B KaTyIIKE 1 MUHUMAJIbHOE 3HAYEHUE ITOU 3.J1.C. €lmin.

BonnoBas ontuka

17.B ombite FOHTra 0TBEpCTHS OCBEMIATHUCH MOHOXPOMATHYECKUM cBETOM (A=500HM).

Paccrosinne mexnay orBepctusMu O=I1MM, paccTosHHE OT OTBepCcTHil J0 3kpana 2,5 M. Haiitu
TOJIOKEHUE TPEX MEPBBIX CBETIIBIX MOJIOC.

18.IToctosiaHas audpakimoHHoit peretku d=1mkm. Kakyto pa3HOCTh JJTHH BOJTH AX MOKET pa3pelinTh
9Ta penieTka B 00sactu cuHuX rydeit (A=400HM) B CrieKTpe TPETHEro MopsJIKa, €CIIM ITUPUHA PEIIETKH a=2,5¢cM?

OCHOBBI KBaHTOBOI 1 aTOMHOM (hU3UKHU

19. Kako#i qyinHe BOJHBI COOTBETCTBYET MaKCHUMYM HM3JIyYEHHsI IOBEPXHOCTH MAXOTHOM 3E€MIIM IIPHU €€
temneparype t=27°C?

20. [Ipu muTenbHOM 00ydeHUU cepeOpsiHON MIIAaCTUHKU CBETOM OHa IpuobpeTaet noreHnuan 3,3 B.
HaiiTi anvHy BOJMHBI M SHEPTHIO AKX (OTOHOB, K KAKOMY JUANa30HY OTHOCUTCS JUIMH BOJH OTHOCHUTCS
3TO U3Ny4eHue?

21. Onpenenure Nepuo bl BpalleHHs SJIEKTPOHA Ha MEPBLIX TpeX bopoBckux opOuTax.

7.3. Cucrtema OlleHMBaHUsI Pe3yJIbTaTOB 00YUYEHHS M0 AUCHUILIMHE (MOAYIIIO) [P MPOBEACHUN TEKYIIEro



KOHTPOJIA YCIICBACMOCTU

O1LieHKa «OTIINYHO)
(3auTeHO)

3HAHUSA:

- CUCTeMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JUCIUIIMHBL, @ TAKXKE 10 OCHOBHBIM BOIIPOCAM, BBIXOJSIINM 3a MPeAesbl yueOHOU
IPOTPaMMBlI;

- TOUHOE HUCII0JIb30BaHUE HAYYHOU TEPMUHOJIOTHH, CHCTEMAaTHUYECKU IPaMOTHOE U
JIOTHYECKH MPABUIILHOE M3JI0)KEHUE OTBETA Ha BOIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEGHUE OCHOBHOMW U JIOMOJHUTEIBHOM JINTEPATYPHI,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii o JUCHUTUIMHE (MOJIYJIIO)

YMEHHSL:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIUAX U HAIIPABICHUSAX AUCHUTUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Yys HAyUHbIE JOCTHKEHUS APYTUX
JTUCLUTUTAH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B pabodeil mporpamMme
KOMIIETCHIIN;

- BJIaJICeT HAaBBIKAMH CAMOCTOSITENIbHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI
HECTaH/IapTHBIC CUTYAIlUU;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITTOTHEHUS 331aHUH;
- FpPaMOTHO 0OOCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HMHCTPYMEHTAPUEM YIeOHOU TUCIUTUIMHEI, YMCHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 331aHUI

Or1eHKa «XOpOIIo»
(3a4TeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIC M CUCTEMAaTU3NPOBAHHBIC 3HAHUS 1O JUCLIUIUINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOMN JIUTEPATYpbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMoOil 1O AUCHUILUIMHE (MOJYJIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABIICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3yeT HAYYHYIO TEPMUHOJIOTHIO, THHTBUCTHYECKH U JIOTUYECKH IPABUIHHO
u3jaraeT OTBEThI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BHIBOIBI;

- BJIaJIe€T MHCTPYMEHTApHEM I10 TUCIHUIIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U IPOQPeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUAX, YIaCTHE B IPYIIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYpBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEeHUH BBIOMPACT CTAHIAPTHYIO METOMKY BBITOJIHEHUS 3a/1aHUil;

- 000CHOBBIBAET XO/I PEIICHUS 33134 0e3 3aTpyIHEHHUHA




OrneHKa 3HAHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3auTeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyveil mporpaMMoit;

- UCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, yMEHHE JIENIaTh BHIBOJIbI 0€3 CYIIeCTBEHHBIX

9111 ()

YMEHHSL:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JTUCIUILIMHE U J1aBaTh UM OLICHKY;

- BIIaJICET HHCTPYMEHTapueM y4yeOHON AUCIUILIMHBI, YMEHUE €Tr0 UCII0JIb30BAaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- YMeeT 101 PyKOBOACTBOM IIperojaBaTesis pelaTh CTaHJapTHhIEC 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IMPENOJaBaTeNsd Ha TPAKTHUECKUX 3aHATHUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJTOPUTMA BHITIOTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYIOBJICTBOPUTEIBHO» |- (hparMEHTApHbIC 3HAHUS 110 TUCIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIOJHEHUS MMCbMEHHON paboThI);
- 3HAHHE OT/ENbHBIX HCTOYHHKOB, PEKOMEHJOBaHHBIX paboueil mporpaMmoii 1o
JVCLIUTUIAHE;
YMEHHUSL:

- HE YMEET UCMOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJn4ue rpyObIX OmuOoK

HaBBIKU:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aaHUM;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3as1BJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. Teopernyeckue BONPOCHI M MPAKTUYECKHE 3aJaHMs Uil IPOBEIACHMS IPOMEXKYTOUHOM aTrTecTaluu
oOyuaromuxcsi, He0OOXOAUMBIE ISl OLIEHKH 3HAHWW, YMEHMH M HaBBIKOB U (MJIM) OMbITa MpodeccHoHaTbHOM
NESTeNbHOCTH, XapaKTepU3yIOIUMX d3Tanbl  (HOPMUPOBAHMS KOMIIETEHUMH B  IPOLECCE  OCBOEHUS
o0pa30BaTeIbHON MPOrpaMMBbl

7.4.1. Teopernueckue BONPOCHI AJIsl IPOBEACHUS MPOMEKYTOUHOM aTTeCTallui 00y4JarouuXxcs
1. MarepuanbHast Touka. KuHemarnueckue XapakTEpUCTUKH: TPAcKTOpHs, IyTh, IE€PEMEILEHUE,
CKOPOCTb M YCKOPEHHE; ONPEEICHUE U CBA3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEIJIEHHOE IBUKECHUE.
. PaBHOTIEpeMeHHOE IBUKEHME, TPUMEpP — ABHXKEHHE Tella, OPOIIEHHOI0 TOJ] YTIIOM K TOPU30HTY.
. KunemaTuka BpamaTeabHOro IBUKEHUS. BEKTOPBI yTIIOBOW CKOPOCTH U YCKOPEHUS.
. YIJI0BbIE KWNHEMATUYECKUE XapPAKTEPUCTUKU U UX CBS3b C TUHEHHBIMU.
. [IpyHIMIT OTHOCUTENBHOCTH, TpeoOpa3oBanus ["anuest sl CKOPOCTU U YCKOPEHHUSL.
. Onementsl CTO. IToctynatsl. [IpeobpazoBanue BpeMeHU U KoopaAUHATHI. HTepBal.
. Onementsl CTO. [TocTynarel. PensITUBHCTCKUI UMITYJIBC, PEIITUBUCTCKAS SHEPT U
. 3aKOHBI IMHAMUKU MaTepuaibHON ToUuKHU. (3akoHbl HproTOHA).
. Buapl cuin: BCeMUPHOTO TATOTEHHUS, TSKECTH. [IBUKEHME TTO/T IEHCTBUEM CHIIbI TsKEeCTH. Bec.
10. Cuna ynpyroctu, e€ npuposaa u pacuér. Moxayns FOunra. [lepopmanuu. Jlnarpamma HanpsoKeHUs
nedopmariim.
11. Umnynsc. UMnynbe cunbl. 3aKOH COXpaHeHUs: UMIyibca. [10JIHbII UMITYJIbC CUCTEMBI TEIL.
12. 3akoH coxpaHeHusi uUMMyibca. Yaap. Pacuér ckopocteil Ten MpH LEHTPAJIbHOM aOCOJIOTHO

HEYIpyroMm yzaape.
13. 3akoH coxpaHeHHs uMITyJbca. Y aap. Pacuér ckopocteit Ten npu HeHTpaaTbHOM aOCOIIOTHO YIIPYTOM

yaape.
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14. Pabora. PaboTa nepemMeHHON CHIIbI. MOIIHOCTb.

15. KoHncepBaTruBHBIC 1 HEKOHCEPBATUBHBIC CUJIBI UX paboTa. [loTeHmanpHas SHEpTrusl.

16. Kunetnueckas sHeprus. [lonaHast sHeprus, 3aKOH COXpaHEHUS DHEPTHHU.

17. Bpamenue TtBepmoro Ttena. Ilonsatue wmomeHTa cuiibl. OCHOBHOE YpaBHEHHUE JHUHAMUKH
BpAIllaTeIbHOIO JBUKECHHUSL.

18. MoMeHT uHepuu, ONpeaeIeHUe U NMpUMeEp pacdeTa JJisl oJHOpoAHbIX Tell. Teopema Illteitnepa-
I'tolirenca.

19. MoMeHT uMIynbca, 3aKOH COXpPaHeHHUsI MOMEHTA UMITyJIbCa IIPU BPAIlEHUH TBEPOTO Tela.

20. Pabota npu BpaiieHuu TBepAoro tena. Kunerndeckas 3Heprus Bpallarolero Tena.

21. Lentp macc, onpenenenue. LleHTp Macc Kak TOUYKa MPUIIOKEHUSI CHIIBI TSDKECTH (TMOTEHIMAIbHAS
SHEPTUs CUJIbI TSAYKECTH CUCTEMbl MaTEPUAIIBHBIX TOYEK 1 MOMEHT CHJI TSKECTH).

22. WpeanbHbId Ta3, mapaMmeTpbl HACAIbHOTO rasza. 3akoH ABorajapo u Kianelipona-Menjeneesa.
N3onporeccel.

23. CpenHee 4nCIO CTOJTKHOBEHUH MOJIEKYJI, CpeHss AIMHA CBOOOIHOTO mpodera.

24. Slenenus nepenoca. Auddysus. Koadhdunuent nuddysumn.

25. SIBnenus nepenoca. TemnonpoBoanocTs. KoaddumueHT TemionpoBoHOCTH.

26. SlBnenus nepenoca. Bsskocts. KoaddunmeHT Bs3kocTy.

27. IloBepxHocTHOe HaTshkeHHe. CMaunBaHue. KanuiisipHble sSBIIEHUS.

28. Cpenssisi 3Heprusi MOJEKYJbl HAEAJBHOIO Tras3a, cTeneHu cBoOoabl. Teopema bonbumana o
pacrepeieieHuy YHEPTHH 110 CTETIEHSM CBOOOIBI.

29. BHyTpeHHsis sHeprus raza, padora rasa, nepBoe Ha4ajio TePMOJUHAMUKH.

30. TerutoeMkocTh rasa, CV u CP, cootHomeHnue Maliepa.

31. AguabaTtuyeckuii mporecc, ypaBHenue, kodgdumuent [lyaccona.

32. TemnoBble MamuHbl. Bropoe Hauano TepmoanHaMuku. [IpuHImn paboThl TEMIOBBIX MAIIHH.

33. Huku KapHo, ki 3Toro nukIia.

34. Ilonstue 06 oOpaTuMbIX U HeoOpaTUMBIX Mporeccax. DHuTpomnusa. HepaBenctBo Knaysuyca. Knn
LMKJIA peaJbHbIX TEIIJIOBBIX MAIIUH.

35. 3axon Kynona. HanpspkeHHOCTB aiieKTpocTaTudeckoro nofst. [IpuHIum cynepno3uinuu A1 BEeKTopa
HaANpPsLKEHHOCTH 1oJis. JINHUK BEKTOpa HaIPSHKEHHOCTH.

36. Pabota cui anekTpocTaTuyeckoro nois. Teopema o HUPKYIALUN BEKTOPA HAMPSKEHHOCTH.

37. Hotennuan. [IpuHIUI CyneproO3UIMK IJIs TOTSHITHAA.

38. CBs13b MEX1y HAIIPSDKEHHOCTBIO 2JIEKTPOCTATUUECKOTO OIS M MOTEHIIMAIOM. DKBUIIOTEHLIUAJIbHbBIE
ITIOBEPXHOCTH U UX CBOMCTBA.

39. IloTok BeKkTOpa HANPSYKEHHOCTU. JJEKTpocTaTnyeckas Teopema ["aycca.

40. [TonsipHbIE M HETIOISIPHBIE TUAJIEKTPUKHU. J(M3neKTpruyecKkasi IpOHUIIAeMOCTh M BOCIIPUMMYHUBOCTb.

41. BekTop Noysipu3alyy U BEKTOP MIEKTPUIECKOTO CMELICHMSL.

42. Cerneroanektpuku. [Ipsmoii u o6paTHbIi Ibe303PekT. [I[pumeHeHne Nbe3031eKTPUKOB B TEXHUKE.

43. IIpoBOJHUKH B DJIEKTPOCTATUYECKOM I10JIE. DJIEKTPOCTaTUYECKasi MHAYKLHA. Y CJIOBHSI PaBHOBECHUS
3aps710B Ha IPOBOJHHUKE.

44. EMkoctb npoBojiHuKa. [Inockuit konaencatop. Lunuuapudeckuit u chepuyeckuii KOHIEHCATOPHI.

45. CoenvHeHUs KOHAEHCATOPOB.

46. DHeprus cUCTEMBI 3aps10B. DHEPIUs 3apsHKEHHOIO IPOBOJAHUKA U KOHAECHCATOPA.

47. DHeprus d7eKTpocTaTudeckoro mojs. O0beMHas TUIOTHOCTh YHEPTHUH.

48. OcHOBHBIE XapaKTEPUCTUKH MTOCTOSHHOTO Toka. Cuna Toka. IlnoTHOCTH TOKA.

49. DOnexktpoaBwxkymas cwia. HanpspkeHue Ha ywacTke nenu. 3akoH Owma Juisi ydacTKa IIeTu.
ComnpoTtuBieHne NpoBOAHUKOB. 3akoH OMa B tudepeHuansHoi popme.

50. PaGoTa 1 MomHOCTh TOKa. 3akoH JIxkoyns — Jlenna. 3axon [xoyns — Jlenna B nuddepennmanbHoOR
dopme.

51. 3akon Oma Jy1s1 HEOAHOPOIHOTO YYacTKa LEMHU U 3aMKHYTOM IEITH.

52. IIpaBuna Kupxroda.

53. MarnutHoe none. OnelT OpcTena. MarHUTHBI MOMEHT KOHTYpa ¢ TOKOM. MHIyKIus MarHUTHOTO
TOJIS.

54. 3akonH buo — CaBapa — Jlannaca u yacTHbIE Cllydyau €ro npuMeHeHus. JINHUM MarHUTHOM



UHIYKIUU.

55

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

[upxynsiust BEKTOpa MarHUTHON MHAYKIUHU. 3aKOH MOJHOTO TOKA (TeopeMa O HUPKYJISIIHH).
MarauTHoO€e 1oJIe COJIEHOU1a U TOPOUA.

3akoH Amrepa.

Cuua Jlopenua.

JIBUKeHUE 3apsKEHHBIX YaCTULL B MATHUTHOM TIOJIE.

Dddext Xomna.

KoHTyp ¢ TOKOM B MarHuTHOM MOJIE.

Pabota, coBepiaemas rnpu nepemMenieHu NpoBOAHMUKA C TOKOM B MAarHUTHOM TIOJIE.
Teopema ["aycca aJist HOTOKa MArHUTHOM MHYKIIHH.

MaruutHble cBolcTBa BemlecTBa. ' unoreza Amnepa. Bekrop HaMarHuuMBaHus.
HarnpsikeHHOCTh MarHUTHOTO MOJsl. MarHuTHasi NPOHUIAEMOCTh U BOCIIPUMMYHMBOCTb.
MarauTHbIE MOMEHTBI aTOMOB U MOJIEKYIL.

JlnaMarHeTuky U napaMarHeTHKH.

DeppOMarHeTUKH, UX CBOMCTBA U IIPUMEHEHUE.

SIBiieHnE HNEKTPOMAarHUTHOW MHAYKIUK. 3akoH nHAYyKuun Dapanes. [Ipasuiio Jlenua.
SIBnenne camonHaykuuu. MHAYKTUBHOCTS IPOBOJHUKA. IHIYKTUBHOCTD COJICHOUA.
SBnenne B3aumHou uHaAyKuuu. Toku Dyko. Tpanchopmarop.

DHeprusi MarHuTHOTO TOJIS.

Buxpesoe snektpuueckoe nose. [lepsoe ypaBHenue Makcaeiia.

Tok cmemienusa. Bropoe ypaBuenue Makcgeiuia.

ITonnas cucrtema ypaBHeHul MakcBeuia.

DNIeKTPOMarHUTHBIE BOJHBI M MX CBOMCTBA.JHEPrus, MEPEHOCUMAs AJIEKTPOMATHUTHON BOJIHOM.

Bekrop YmoBa — IloiiHTHHTA.

71.

KorepentHeie BosHbl. OnTHueckas AJMHA NMYTH M ONTHYECKas Pa3HOCTh XOJa BOJH. YCIIOBUE

MakKCUMyMa 1 MUHHUMYMa HHTCp(i)CpCHI_[I/II/I.

78.
79.
80.
81.
82.
83.
84.
. Ilongpuzanus npu oTpaXXeHUH U IpeJoMIIeHUuH. 3akoH bproctepa.
86.
87.
88.
9.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

85

Mertoas! HabmoneHus naTepdeperin. MaTepdepeHus B TOHKUX MJICHKAX.
Kounbua Hetotona. Ilpumenenne nunrepdepeHunn cera.

[Tpunuun [Moiirenca — @penens. 3ousl OpeHens.

Judpakius Ha KPYriioM OTBEPCTUHU U TUCKE.

Hudpaxus OpayHrodepa Ha ogHOU 1IeNH, TU(PaKIIMOHHAS PEIIETKA.
Jucrniepcus 1 pa3peniaronas CriocOOHOCTh ONTUYECKUX MPUOOPOB.
EcTecTBeHHbII U ONISIpU30BaHHBIN cBeT. 3akoH Maittoca.

JBoiiHOoe ydyenpenomiieHue. [lonspuzaimoHHbie yCTpOMCTBa.

TennoBoe U3TyyeHHEe U €ro XapaKTepUCTUKH. AOCOIIOTHO YepHOe Teso. 3akoH Kupxroda.
3akonsl Ctedana — bonbiimana u Buna.

®opmyna Panes — [lxxunca. «YnprpaduoneroBas» karactpoda.

®opmyna [lnanka.

OnTnyeckasi IUPOMETPHUSL.

Buewnuit porordext u ero 3akoHbl. YpaBHeHHUE DHHIITEHHA.

Macca u umnyssc potoHa. /laBneHue cBeta.

Oddext Komnrona. KopnyckysnsipHO — BOJTHOBOH Jyaliu3M.

Mopnens atoma Tomcona u Pesepdopna.

CnekTp aroma BOAOpoOAa.

Teopus bopa.

BonnoBele cBoiicTBa Mukpouactuil. @opmyna ae-bpoitns. Judpakuns 3nekTpoHOB.
[Tpuniun HeonpenenenHocreil [ elizendepra.

100. BontnoBast pyHk1ius u ee cBoiicTBa. Y pasuenue llpenunrepa.
101. KBanToBbIE uncina. ATOM BOAOPO/Ja B KBAHTOBOM MEXaHUKE.

7.4.2. [IpakTrueckue 3aqaHus ISl IPOBEICHUS MPOMEKYTOUYHON aTTECTAIIMN 00YJIarOIITUXCS

1. 3aBHCHUMOCTB MPOWICHHOTO TEJIOM ITYTH S OT BpeMeHH t maercst ypaBHeHueM S=A+Bt+Ct2, rne A=3 m,
B=2 m/c, C=1 m/c2. HalimuTe cpemHIOI0 CKOPOCTh U CpEHEE YCKOPEHHE Tela 3a MEePBYI0, BTOPYIO U TPETHIO
CEKYHJIBI €T0 JIBVKCHHSI.



2. C Gaurau BbICOTOM h =25 M TOpU30HTAIBHO OPOIIEH KaMEeHb CO CKOPOCTHIO VX =15 M/c. Kakoe Bpemst
t kameHb Oyner B ABmkeHun? Ha kakom paccrossHuu | oT ocHOBaHuUs OaltHu OH ymaaeT Ha 3emiro? Kakoit yrom
COCTaBUT TPAEKTOPHsI KAMHS C TOPU30HTOM B TOUKE €0 NaJCHUS Ha 3eMIII0?

3. Kamens OpormieH ropu3oHTAIBHO CO CKOpOCThIO VX =15 w™/c. Hailimute HOpManmpHOE W
TaHI'€HIIMAJIBHOE YCKOpPEHUs KaMHs uepes BpeMs t = 1 ¢ mociie Hauasna JIBUKEHUS.

4. Komneco, Bpamasch paBHOYCKOPEHHO, TOCTUTIIO yrioBoi ckopoctu 20 pan/c uepe3 N=10 o6 mocmue
Hayaja BpaueHus. Hailiiurte yriioBoe yckopeHue Koseca.

5. 3aBUCHMOCTb MPOWUIEHHOTO TEJIOM IIYTH MO OKPY>KHOCTH PaJlycoM =3 M 3a/JaeTcs ypaBHEHUEM
s=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenure ans MoMeHTa BpeMeHH t = 1 ¢ mociie Havajga JBUKCHUS
yckopeHue: 1) HopMalibHOE; 2) TAHTeHIIUMAILHOE; 3) MOJIHOE.

6. Teno cKoIb3UT IO HAKIIOHHOM IJIOCKOCTH, COCTABIISAIONIEH C TOPU30HTOM yroia 45 rpanycos. IIpoiins
nyTh S = 36,4 cM, Teso mprodpeTaeT ckopocTh V =2 M/c. Haiinure koappuiimeHT TpeHus Tena o TIOCKOCTb.

7. C Gamnu BeicoToit H = 20 M ropu3oHTalIbHO €O cKOpocThio 10 M/c Oporen kameHb Maccoit m=400 r.
npeHeOperasi CONpOTUBJICHUEM BO3/yXa, ONpeeNIuTe /i1l MOMeHTa BpeMenHu t = 1 ¢ mocie Hadana ABuxeHus: 1)
KMHETUYECKYIO SHEPIHI0; 2) MOTEHIMAIBHYIO SHEPTHUIO.

8. Ilyms maccoit m = 15 1, jersamias TOPU3OHTAJIBLHO CO CcKopocThio V =200 M/c momamaer B
OayrcTuuecknii MasTHUK JuinHOM | = 1 M u maccoit M = 1,5 kr u 3actpeBaer B Hem. Ompenenure yroi
OTKJIOHEHHSI MasITHHKA.

9. CrutomHOM OTHOPOIHBIHN JUCK CKAaThIBAETCS 0€3 CKOJIBKEHHUS C HAKJIOHHOW TNTIOCKOCTH, 00pa3yromen
yroi anbda ¢ ropuzoHToM. OnpeenuTe JIMHEHHOE YCKOPEHUeE a IUCKa.

10. Hanummre ypaBHEHHE TapMOHUYECKOrO KOJeOaHMsS TOUKH, €ciu ero ammiutyga A = 15 cwm,
MaKcHUMaJbHas CKOpOCTh KoJebmromieiicst Touku 30 cm/c, HadanbHas ¢aza 10 rpagycos.

11. Ognopoausiii auck paanycom R = 20 cM kosebaeTcsi 0KOJI0 TOpU30HTAIBHONW OCH, TPOXOSINEH Ha
paccrosiauu | = 15 cM ot nentpa aucka. Onpeaenure nepuo T KojaeOaHUi TUCKa OTHOCUTEIBHO TOM OCH.

12. Maccy m = 5 r a3o0Ta, HaXOAIIYIOCS B 3aKPBITOM cocyze oobemoM V = 4 11 ipu Temmepatype t1=200
C, nmarpesatot a0 Temnepatypsl t2 = 400 C. Haiigute naBnenus pl u p2 rasa 10 1 rociie HarpeBaHusl.

7.4.3. IlpumepHble TEMBI KypCcOBOM paboThI (TIpoeKTa) (IIpH HATTUUHHN)
KypcoBbie npoekTsl(paboThl) yueOHBIM IIJIAHOM HE MPEIyCMOTPEHBI.

7.5. MeTtoauueckue MaTepuallbl, ONPeeAIoLIie MpoLeaypbl OLICHUBAaHUS 3HaHUM, YMEHHM, HABBIKOB U (MJIN)
OIbITa IPOQECCHOHATBHOMN NEATETbHOCTH, XapaKTepU3YIOLUe 3Tanbl (POPMUPOBAHUS KOMIIETEHIIUN

[Ipouenypa mpoBeaeHUS MPOMEKYTOUHOM AaTrTeCTAallMd TEKYIIEro KOHTPOJsS  yCIIEBaeMOCTH
pernamenTupyerca IlonokeHHneM O TeKylleM KOHTPOJE YCIEBAEMOCTM M IIPOMEKYTOYHOM arTecTaluu
oOyyaroruxcs mo nporpammam Beictiero oopazosanusi CIIOI'ACY.

[Tponienypa oneHuBaHus (POPMUPOBAHUS KOMIETEHUMI MpH MNPOBEAEHUM TEKYLIEro KOHTPOJIs
npusesaeHa B myHnkre 7.2 PI1/I.

TunoBble KOHTPOJIBHBIE 3a/1aHNS WM UHBIE MAaTEPUAJIbl TEKYLIETO KOHTPOJIS IPUBEACHBI B IIyHKTE 7.3
PIIA.

Tunosble MpakTUYECKUE 3aJaHUs Ul IPOBEACHHS IPOMEKYTOUHOM aTTECTAllMM IIPUBEIEHBI B YHKTE
7.4.2 PIIA.

[TpomesxyTouHas aTTecTalys o JTUCIUIIMHE TPOBOANTCS B popme 3aueTa (1 cem.) u ak3ameHa (2 cem.).

B ok3ameHalMOHHBIN OWJIET BKJIIOYEHO JBa TEOPETHYECKHX BOIPOCAa M MpPaKTHYECKOe 3aJaHue,
COOTBETCTBYIOIIHME COJIEPKAHUIO (POPMUPYEMBIX KOMIETEHIIUH.

DK3aMeH IPOBOAUTCS B YCTHOH dopMe. J{71s MOArOTOBKY MO SK3aMEeHAllMOHHOMY OusieTy oTBoAuTcs 60
MUHYT.

7.6. Kputepun onieHnBaHus1 COOPMUPOBAHHOCTH KOMITETCHIIMH MPH TTPOBEJACHUH MPOMEKYTOYHOM aTTECTAIINH

| yDOBCHB OCBOCHUS U OLICHKA




Ornenka OrneHKka
«HEYIOBJICTBOPUTENH | «yIOBIETBOPUTENBH | OLlEHKa «XOPOIIO» OneHnka «OTJIIMYHO»
HO» o»
«HE 3a4TCHO» «3a4TEHOY»
VYpoBeHb 0CBOCHHSI | YpPOBEHb OCBOEHUSI | YPOBEHb OCBOCHHUS VYpoBeHb 0CBOEHUS
KOMIIETCHIIUU KOMIIETCHIINU KOMIIETCHIIUU KOMIIETCHIIUU
«HEIOCTAaTOYHBIN». «IOpPOTOBBIN». «TPOABUHYTHIN. «BBICOKHII».
Kommerenun He Kommerenun Kommerennun Kommerenun
chOpMHUPOBAHBI. c(hOpMHUPOBAHBI. chopMUpOBaHbL.  [copmMupoBaHbl. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBansl | 3HaHuS OOIIUPHBIE, | apryMeHTHPOBaHHbIE,
YMEHHS 1 HaBBIKU HE | 0a30BbIE€ CTPYKTYPHI | CACTEMHBIE. Y MEHUS | BCECTOPOHHHE. Y MEHUS
c(OpMHPOBAHEI 3HaHUU. Y MEHUA HOCST YCIEIIHO IPUMEHSAIOTCS
Kpurepuu (dbparMeHTapHbI 1 penpOayKTUBHBII K PELIEHUIO KaK
OLCHUBAHHNA HOCSAT XapaxTep, TUTIOBBIX, TaK U
PEenpOyKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapaxkrep. PELICHUIO TUIIOBBIX | TBOPYECKHX 3aJIaHUM.
JlemoHcTpupyercs 3a/1aHMi. JemoHcTpupyercs
HU3KHUHA YPOBEHb JleMmoHCcTpHpyeTcs BBICOKHI YPOBEHb
CaMOCTOSITEJIbBHOCTH JIOCTaTOYHBIN CaMOCTOATENIbHOCTH,
IIPAKTHYECKOTO YPOBEHb BBICOKAs aJallITUBHOCTh
HaBbIKA. CaMOCTOATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
IPaKTUYECKOTO

HaBbIKa.




OO0yuarommiicst OO6yuarommiics OO6yuaromuiics OO0yuarommuiicst
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HAHUS -3HaHUE U -r1yookue,
npo0esbl B 3HAHUAX TEOPETUYECKOT O [IOHUMaHHe BCECTOPOHHME U
yueOHOro MaTepHana; MaTepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBAHHBIE
-JI0IyCKAIOTCSI -HETIOJIHBIE OTBETHl [ KOHTPOJUPYEMOIO | 3HAHMS MPOrPaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKH TIPU OTBETE Ha| BOPOCHI, OLTMOKH B IIPOrpaMMHOI0 -[10JIHO€ TIOHUMaHue
OCHOBHBIE BOIIPOCHI OTBeTe, MaTepuana; CYUIHOCTH U
ouiera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUS B3aMMOCBSI3H
3HAHNE U TIOHUMaHUE [IOHMMAaHHE TEOPETUYECKOIO paccMaTpuBaeMBbIX
OCHOBHBIX OHATUN U CYLIHOCTH MmaTepuana MIPOLIECCOB U SIBJICHUIA,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yCTaHABIMBAaTh U | OCHOBHBIX MOHSTHIA, B
CYLIHOCTHU -HEYBEPEHHbIE U OOBSICHATB CBSI3b | pamMKax 00CYXIaeMbIX
3HAHMUA JIOTIOJIHUTENIBHBIX | HETOYHBIEC OTBETHI HA | MPAKTUKU U TEOPHH, 3aJIaHN;
BOIIPOCOB B paMKax JIOTIOJTHUTEIIbHBIE BBISIBJISITH -CITIOCOOHOCTD
3ajaHuil Ouera. BOIIPOCHL. POTUBOPEYHS, YCTaHABIIUBATh U
IpOoOJIEMBI U OOBSACHSATH CBA3b
TEHJCHIINH MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBUIILHBIC U nocle0BaTeNNbHbIE,
KOHKpETHbIE, 0€3 CoJIepKaTeIbHBbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI HAa MCYEPIBIBAIOILINE
MOCTaBIICHHBIC OTBETHI HAa BCE 3aJJaHUS
BOIIPOCHI. ouiera, a Takxke
JIOTIOTHUTEJIbHBIE
BOIIPOCHI IK3aMEHATOPa
[Tpu BBINOTHEHUHT OO6yuaromuiics OOyuarommiics OO6yuatrouuiics
MIPaKTUYECKOTO BBITOJIHUII BBITIOJTHUII MIPaBWJIBHO BBITTOJHUI
3aJaHus OueTa MIPaKTUYECKOE IIPAKTUYECKOE IIPAKTUYECKOE 3a7aHHE
oOyuarouiics 3a/laHue ousera ¢ 3aJjaHue OumeTa ¢ ounera. [Tokazan
IIPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEeOOJIbIIMMHU OTJIMYHBIE YMEHHUS B
HEJ0CTaTOYHBIN HETOYHOCTSMH. HETOYHOCTSIMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHHUH. Jomnyckarorcs [Toka3zan xopomue | yuyeOHOro Marepuana.
[IpakTnueckue OIINOKY B yMeHUs B paMKkax | Pemaer nmpennosxeHHbie
3a/laHus HEe COJIEp’)KaHUU OTBETA OCBOEHHOTO IPAKTUYECKUE 3aJaHUS
BBITIOJTHEHBI U pEIICHUHN y4eOHOT0 MaTepHaia. 0e3 omuooK
YMCHHA OOyuaromuiics He MIPaKTUYECKUX IIpensioxeHHbIE OTtBeTwi1 Ha Bce
OTBEYAET Ha BOIIPOCHI 3aJlaHuM. MPaKTUYECKHE JIOTIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha 3aJ1aHus PELIEHBI C BOIIPOCBHI.
JIOTIOTHUTEIbHBIX JIOTIOTHUTEIIbHBIE HEOOJIBIINMHU
HABOJALIMX BOIIPOCAX BOMPOCHI OBLJIIO HETOYHOCTSMH.
MpernojaBaTes. JIOTIYIIIEHO MHOTO OTtBeTHi Ha
HETOYHOCTEH. OOJIBIIIMHCTBO
JTOTIOTHUTEIBHBIX

BOITPOCOB.




He moxet BriOpaTh HcnsiThiBaeT bes 3aTpynnenuit [Ipumensier
METOAUKY 3aTpyAHEHUS 110 BEIOHMpaeT TEOPETHYECKUE 3HAHUS
BBITIOJTHCHHS 3aJJaHUM. | BBIOOPY METOAMKH CTaHIAPTHYIO JUTSI BBIOOpa METOUKH
Jlomyckaet rpyObie BBIIIOJTHCHUS METOAUKY BBIIIOJTHCHHS 3aJaHH.
OIIMOKY TIPH 3aJIaHHil. BBIITOJIHCHUS He nomyckaet omm60ox
BBITIOJTHEHWH 33/1aHui, | Jlomyckaer omuoKu 3aJaHuH. IIPY BBITIOJIHEHUN
HapymalwIue JOTUKY | TpH BeIMoaHeHUU | JlomyckaeTr ommOku 3aJIaHNi.
peleHus 3a1ay. 3aJlaHU, HAPYLIEHUs | IPU BBIIOJHEHUU CaMOCTOSTEILHO
JlenaeT HEKOPpPEKTHBIE| JIOTUKH PEUICHUS 3aJlaHuM, HE aHaIIM3UPYyET
BBIBOJIBI. 3ajad. Hapyuiaroue pe3yJIbTaThl
BJIaJICHUE He moxet o6ocHOBaThH HcneIThIBaeT JIOTUKY PEIICHUS BBIIIOJTHCHUS 3aJaHH.
HaBBEIKAMH aJTOpUTM 3aTPYJIHEHHUS C 3a71a4 I'pamoTHO
BBITIOJTHEHMS 3a/1aHul. | popmymupoBanuem | Jlemaet KOppeKTHBIS 000CHOBBIBACT X0/
KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a/1a4.
BBIBOJIOB. pe3yJibTaTtamM
UcneiTeIBacT peLICHUS 3a/1a4uu.
3arpynHeHus mpu [ OOOCHOBBIBAET X0/
000CHOBAHUH penieHus 3aaa4 6e3
anropuTMa 3aTpyAHCHUM.
BBIITOJIHCHUS
3aJIaHHil.

OneHka 1O MUCHMIUIMHE 3aBHCUT OT YPOBHSI C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIUICHHBIX 32
JUCLUIUIMHON, U HPEICTaBiIsieT co00M cpenHee apu(pMETHUYEeCKOe OT BBICTABICHHBIX OLEHOK IO OTAEIbHBIM
pe3ysibTaTaM o0yueHHs (3HaHUsL, YMEHMsI, BJIaJICHUE HAaBbIKAMU ).

OrneHka «OTIIMYHO»/«3a4TE€HOY» BBICTABIISIETCS, €CIIU CpeiHee apu(PMETHUECKOe HaXOAUTCSl B UHTEpBaJle
ot 4,5 1o 5,0.

OreHka «XOpOII0Y»/«3a4T€HO» BBICTABIISIETCA, €CIIM Cpe/iHee apu(MeTHUIecKoe HaXOIUTCsl B HHTepBale
oT 3,5 no 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apu(PMETHIECKOE HAXOUTCS B
uHTEpBaje ot 2,5 1o 3,4.

OrneHka «HEYJIOBIETBOPUTEIBHO» «HE 3aU4TE€HO» BBICTABISETCSA, €CIU CpeaHee apupMeTHYECcKoe
Haxoautcs B uHTEpBasie oT 0 10 2,4.

8. YueOHO-MeTOAMYECKOE H MATEPHAIBHO-TEXHUYECKOE o0ecneyeHne JUCHUIIJIMHBI (MOAYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOJHUTEIBLHON JTUTEPATYPhl, HEOOXOAMMOM /11 OCBOCHUS TUCLUIUINHBI (MOYJIS)

KommuectBo
9K3EMILIIPOB/AIIEKTP
oHHBIN aapec DbC

No ABTOp, Ha3BaHMUE, MECTO M3/IaHUsI, U3AATEIIbCTBO, TOJl M3/IaHUs YIEOHOU U
/11 yue0HO-METOINYECKO JTUTEePaTyPhl

OcHoBHasl JJuTEpaTYypa

CagenbeB 1. B., KBanroBas ontuka. AtomHast ¢pusuka. @usnka TBepAOro Tena. 9bC
1 |®usmka atomHoro sapa u sinemeHtapubix uactuil, Caukr-IlerepOypr: Jlans,
2019
) CagenbeB U. B., Mexanuka. MonekynsapHas ¢usuka, Cankr-IlerepOypr: Jlanp, 9bC
2019

http://www.iprbooksh
op.ru/48021.html

4 |Tpodumona T. U., Kypc dpusuxu, M.: Axkagemus, 2017 9BbC

3 |Berposa B. T., ®uzuka. CoopHuk 3a1a4, Munck: Beimniimias mxomna, 2015

JlonmoJJHHUTEJIbLHAS JJUTEPATYPa

1 bopnosckuii I'. A., Bypcuan D. B., O6mas ¢usuka B 2 1. Tom 1, Mocksa:| https://urait.ru/bcode/
WzparensctBo FOpaiit, 2019 444958




Kum JI. Y., KonoBamoB H. II., Jlesut JI. M., KonoBamop II. H., ®usuka. 9BC
2 |DnekTpudecTBO M MarHeTusM. Kypc Jekimii ¢ mpuMmepamu pelieHus 3a1ad,
Cankr-IletepOypr: Jlaun, 2019

3 |dmutpuena E. U., ®uzuka, Capatos: At [Iu Op Meaua, 2019 9BC

4 Kum 1. Y., Maxpo U. I'., Jlesur /. 1., ®usuka. Mexanuka. Kypc nekuuit c 9bC
npuMepamu pemrenud 3aga4d, Cankr-Ilerepoypr: Jlans, 2019

5 Kanamnukos H. II., MypasseB-Cmupuos C. C., Obmas ¢usuka. COOpHUK OBC

3aaHui U PYKOBOJCTBO K perieHuto 3aaa4, Cankr-Ilerepoypr: Jlanb, 2019

bopnosckuii I'. A., Bypcuan D. B., O6mas ¢usuka B 2 1. Tom 2, Mocksa:| https://urait.ru/bcode/
W3narenscrBo FOpaiit, 2019 444959

OO6yuaronuecs u3 ynciaa nHBATHIOB 1 Jinil ¢ OB3 obecreunBaroTCs MeYaTHBIMU U (HITH ) DJICKTPOHHBIMHU
o0pa3oBaTenbHBIMH pecypcaMu B (hopmax, alanTHPOBAHHBIX K OTPAHIYCHUSM UX 3I0POBBSI.

8.2. Ilepeuenp pecypcoB HMHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTh «VHTEepHET», HEOOXOIUMBIX IS
OCBOCHHMS JUCITUTUTHHBI (MOJTYIIS)

Haumenosanue pecypca cetu «HTepHET» DJEeKTPOHHBIN ajpec pecypca

https://www.youtube.com/c/NRNUMEP
hi/playlists?
view=50&sort=dd&shelf _id=7
http://www.all-fizika.com/

BupryanbHble 5KCIEpUMEHTBI

Best usuka http://www.all-fizika.com/

8.3. Ilepeuenb coBpeMEeHHBIX MPOPECCUOHATBHBIX 0a3 JAHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBanue DIIeKTPOHHBIN aJpec pecypca
https://www.spbgasu.ru/Univer
OopasoBarenbhbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

bubnnoreka no EcrectBeHHbIM Haykam Poccuiickoil AkaneMun Hayk

WWW.ras.ru
(PAH)
EnuHplii  37eKTpOHHBIH  pecypc  y4eOHO-METOJMUYECKOW JHUTepaTypsl

www.spbgasu.ru
CIIorACY pobg
DJIeKTPOHHO-0MOIMOoTeuHas crcTtema u3natenbcrsa "IPRbooks™ http://www.iprbookshop.ru/
Poccuiickas rocynapcTBeHHasi OubInoTeKa www.rsl.ru

@enepanbHblil  oOpa3oBarenbHbBli moptan "EnuHoe OKHO JocTyma K

" http://window.edu.ru
00pa3oBaTeIbHBIM pecypcam

Hayunas JJIEKTPOHHAs

Hayunas snextponnas 6ubnanoreka eLIBRARY.RU submorexa L IBRARY RU

DJeKTpOHHO-0MONMMoTeEUHass  cucreMa  u3gareilbcrBa  "KoHcyibTaHT .
p A y https://www.studentlibrary.ru/

cryaeHra'

DIeKTPOHHO-0MOIMoTeuHas cucreMa n3narenscrsa "IOPAUT" https://www.biblio-online.ru/
DIEeKTPOHHO-O0MOIMOTeUHAs crcTeMa u3natenbersa 'Jlans" https://e.lanbook.com/
DnexTponHas 6udnnoreka Upouc 64 PJEF/J://ntb.spbgasu.ru/|rb|s64r_p
Cuctema auctaninuonHoro ooyuenust CIIoI'ACY Moodle https://moodle.spbgasu.ru/
HuTtepHeT-TpeHaxepsl B chepe oOpa3oBaHus http://www.i-exam. ru

8.4. HCpC‘-ICHB I/IH(I)OpMaI_II/IOHHBIX TeXHOHOFHﬁ, HCIIOJIB3YEMbBIX TIIPpU OCYIICCTBIICHUU O6pa30BaTeJlLHOFO
mponecca 1Mo JUCHUINIMHE, BKIOYasd TMEPCUCHb JIMIONCH3WMOHHOTO U CBO60}IHO pacrnpocTpaHiaeMoro
nporpaMmMHOTIO obecneueHUs

Crioco6 pacripocTpaHeHUs
HanmenoBanwme (TMIIEH3UOHHOE WK CBOOOHO
pacIpoOCTPaHIEMOR)




Microsoft Office 2016

Horosop Ne  J132009689201 ot
18.12.2020r [IporpammubIie
npoAyKTel MaiikpocodT, goroBop Ne
132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Windows 10 Pro

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammusbIe
npoykTel Maiikpocodr, qoroop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuaabHO-TEXHHUYECKOE 00€CIICUeHNUE TUCITUTIITUHBI
CaenieHust 00 OCHAIICHHOCTH Y4eOHBIX ayIUTOPUIN M MOMEIICHUH U1 CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayJUTOPHUI U TOMEILIEHUI
JUIL CAMOCTOSITENIbHON paboThI

OcHanieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMU
CpelCcTBaMu 00yJYCHUs

40. VYdyeOHBIC ayAWTOpPHH IS TIPOBEICHHS
MPAKTUYECKIX 3aHATHH, IPYIIOBBIX u
WHIUBUIYTBHBIX KOHCYJIbTAIIHH, TEKYIIETO

KOHTPOJIA 1 HpOMe)KYTOqHOﬁ aTTcCTalluu

Kommiekr MYJIBTUMEAUMNHOIO 000py0BaHUS
(mepcoHanbHBIN KOMIIBIOTED, MYJIbTUME AN IHBINA
IPOEKTOP, 3KpaH, ayJuo-cHcTeMa), JO0CKA, KOMILJIEKT
yueOHOIl Mebenn, MOAKIIIOYeHNE K KOMITBIOTEPHOH CeTH
CIIGI'ACY, Bbixoa B IHTEpHET

40. Y4yeOHbIE ayIUTOPUH [JII CaMOCTOSTEIHHOMN
paboThI

[Tomemenue JUIST CaMOCTOSTEIIbHOM
(KOMIIbIOTEPHBIN KJ1acc):

[TIK-12 mT. (cucTeMHbIN OJOK, MOHUTOpP, KJIaBHATYpa,
MBIIIIb) c YCTaHOBJICHHBIM MYJIbTUMETHHHBIM
obopynoBanueM (IIPOEKTOP, OSKpaH, KOJOHKH) C
JIOCTYTIOM K ceTu «HTepHeT» 1 o0ecredeHrueM J0cTyna
B DIJIEKTPOHHYIO HH(GOPMAIMOHHO- 00pa30BaTEIbHYIO
cpeny CIIGI'ACY; nocka MapkepHas; KOMILUIEKT

yueOHoi Mebenu Ha 12 mocaioYHbIX MECT.

paboThI




40. VYdyeOHbIC ayaWTOpUH IS TPOBEICHHS
J1a00paTOPHBIX padoT

nabopaTtopust o01Iel U CTPOUTENbHON (U3NKU

2-s1 Kpacnoapmetiickas yi. 1.4

Ayn. 316

YcTaHoOBKa U1 MCCIAEI0BAHNS 3aBUCUMOCTH MOIITHOCTH,
BLIIICHHGMOI\/II B uenun ITIOCTOSIHHOI'O TOKa, nu
kod(duimenTa TOJE3HOTO JEWCTBHS HMCTOYHHUKA OT
CHUJIBI TOKA U OT BHCHIHCTO COHpOTI/IBHGHI/IH. yCTaHOBKa
JUIL  WCCIICIOBAHUSA  XAPaKTEPUCTHK  HMCTOYHHUKA
MOCTOSTHHOTO TOKAa. YCTaHOBKA MJII M3y4eHUs PaOOTHI
MOJIYITPOBOJTHUKOBOTO  BBITIPSIMUTENSL Y CTAaHOBKA  JIJISt
M3y4EeHUS P-N Mepexoja YCTaHOBKAa Il W3YYCHHS
B3aUMOMHAYKIIMU.  YCTAaHOBKA JUIS  ONpEIEICHUS
I/IHI[yKTI/IBHOCTI/I KaTyH_IKI/I METOAOM pe3OHcha B
KOJIeOATeIbHOM KOHType. YCTaHOBKa JUIsl HW3Y4YCHUS
MarduTHOTO IIOJISL COJIEHOMZA C IIOMOINBIO JaT4HhKa
XOJIIA».

YcraHoBKa I ONpPENENCHHUS YACIBHOTO — 3apsaa
AJICKTPOHA METOJOM MarHeTpoHa. YCTaHOBKa s
OIICHKU  yJENBHOTO 3apsja JJIEKTPOHAa METOJOM

MarHeTpoHa». YcraHoBka JUTS OIpeIencHus
TOPU30HTAJIBHO M  COCTAaBJAIOLICH HANPS)KEHHOCTH
MarHMuTHOIO 10JIs1 3emin npu IIOMOIIHU

TaHI'€HCTAIbBAHOMETpPA. Y CTaHOBKA /ISl UCCIIEJOBAHUS
MarHuTHoro noiia 3emiu. Bonermerp B7-27A
Bonsrmerp B7-27A Bonbsrmerp B7-27A/1. U3meputens
curHainos BY

40. KomnbroTepHbli Ki1ace

Pa6oune mecra ¢ I1K (cTo KOMIIBIOTEPHBIN, CHCTEMHBIT
OJI0K, MOHHUTOp, KJIaBUATypa, MBIIIb), CTON pabouuii,
noakaoueHue Kk kommbroTepHor cetm CIIOIACY,
BbIXOJI B Internet

40. JTabopaTopus o01Iel U CTPOUTENBbHON PU3NKU
2-5 KpacHoapmelickas yi. 1.4
Ayn. 316/1

VYcraHoBKa JUIsl MCCleoOBaHUS AU(paKIMM CBETa Ha
IPSIMOYTOJIBHOM  IENW. YCTaHOBKAa JJIs U3y4Y€HUs
CIEKTPAJILHOTO cocraBa HEOHOBO- TEJINEBBIX
HUCTOYHUKOB,  HCMOJB3YEMBIX B  CBETOTEXHHKE.
VYcTaHoBKa A ONPENENICHHs IOCTOSHHONM B 3aKOHE
Credana- bonbliMaHa 0OpH TOMOIIM ONTHYECKOIO
UpOMETpa. YCTaHOBKA M MW3YYEHHs JIa3€pHOIO
U3ITy4yeHUs. Y CTaHOBKa JJIsl M3Y4YEeHUs JU(PpaKIMOHHON
pELIETKH. Y CTaHOBKA JIJIsl OIPEEIICHNUS ITTUHBI CBETOBOI
BOJIHBI Npu nomomu kojen, HeroToHa. YcraHoBka uid
ONpeeNeHusl UIMHBI CBETOBOM BOJIHBI TP TOMOILU
JU(PPaKIMOHHOM pemIeTKy. Y cTaHOBKa JJIs OTpe/IeIeHUs
KOHIEHTpAallMd  pacTBopa caxapa IO BpallleHUIO
IUIOCKOCTH TOJSpHU3allMM. YCTaHOBKA MJI HW3y4YEHUs
MHTEHCUBHOCTHU CBETa, MPOIIEIIIETr0 Yyepe3 MOIsPOUIb.
VYcTaHoBKa JUIsl UCCIIEOBAHMSI CIIEKTPOB TOTJIOIIEHUS U
MIPOITyCKaHUSI. VYcraHoBka JUTSE oTpeieNIeHUs
JUIMHHOBOJIHOBOM T'paHUIbl CIEKTpa IIOIVIOLMIEHUS |
BEIUHMCIIEHUE NOocTOsTHHOM Ilmanka. YcraHoBka UIf
u3ydeHHs: abCOJIOTHO YEpHOro Teja. Y CTaHOBKA JUIS
n3ydeHus BHemHero gororddexra




Onpenenenue o0beMa [MIMHIpPA TPU  TTOMOLIH
IITAHT€HIUPKYJIs (LITaHI€HUUPKYNb); YCTaHOBKA JUIs
UCCIICIOBAaHUST  3aBUCHMOCTH  Tlepuoja  KoyieOaHui
MaTeMaTHYeCKOro MasTHUKAa OT €ro JUIMHBI M
OlpeNeieHne  YCKOpEHUs  CBOOOJHOTO  MaJeHUs:
MasTHuk

YcTaHoBKa A UCCIENOBAaHMS 3aBHCHMOCTH TEpUOJa
KoJIeOaHUH MaTeMaTUYeCKOro MasiTHUKA OT €ro JUIMHBI U
ONpeNeieHne  YCKOpEHUs  CBOOOJHOTO  MaJeHUS;
VYcraHoBKa s ONpenesieHUs] YCKOPEHHsT CBOOOJHOTO
najieHusl 1o TepHoAy KoJIeOaHWH MaTeMaTHYeCKOro
MasTHHUKA; YCTaHOBKAa U1 HU3Yy4eHHs (PU3UUECKOro
MasTHHKA, YCTaHOBKa JJs ONpEJeNeHHs MOMEHTa
UHEepUUM Teja MO MEepPHOAY KPYTUIbHBIX KOJeOaHMIA:
YcTaHoBKa JUIsL  ONpENENeHUsT MOMEHTa HHEPIHU
napajelienunesa MeToJA0M KPYTHIBHBIX KoOJieOaHuil:
YcTaHOBKa ISl ONIPEeIICHUs] MOMEHTA WHEPIUH JTUCKA
0 IEPUOJly KPYTHIIBHBIX KOJIeOaHUH.

YcTaHoBKa IS HM3Y4YEHHS OCHOBHOTO ypaBHEHUS
40. VYyeOHble ayqUTOpPUM JJIs  NPOBEJCHMS|AMHAMHUKU BpallaTeIbHOIO JBUXKEHUS C IIOMOIIBIO

nmabopaTopHBIX padboT MasiTHuka O0epOeka

naboparopust 001Iel 1 CTPOUTETHHON (DU3UKHU YcTaHoBKa IS OMpENeNeHHs] MOMEHTa HHEPLHH
2-s1 KpacHoapmeiickas yi. 1.4 MasiTHUKa MakcBeia. YCTaHOBKa JJisi OIpENENeHUs
Ayn. 318 Kod(duIIMeHTa BOCCTAHOBIICHHS CKOPOCTH MPHU YIPYTOM

ynape. YCTaHOBKa Ui OmNpeneicHusl KodpUIueHTa
BOCCTAaHOBJICHHUST CKOPOCTH TIPH  YIPYroM  yaape.

VYcraHoBka s OINPEICICHUSI  TEPMUYECKOTO
K03 (uIMeHTa NaBIeHUs Ta3a MPU MOMOILIM Ta30BOTO
TEePMOMETpA.

VYcraHoBKa I ONpEIENeHHs  MOBEPXHOCTHOTO
HATsDKEHUS METOJIOM OTpbIBa KoJiblia (Meton a0 Hym).
VYcraHoBKa A onpeaeneHus Kod(p(UIeHTa BA3KOCTH
xunkoctn  MetogoM  Crokca».  YcTaHOBKa ISt
omnpeneneHuss  KodpQUIMEHTa  BA3KOCTH,  JJIUHBI
cBoboaHOro mpobera u 3pdeKTUBHOro aAUAMETpa
MOJIEKYJbl ~ ra3za. YCTaHOBKa JUId  OIpeJesIeHUs
KodQuIreHTa BA3KOCTH  BO3JyXa  KaIMJUIIPHBIM
METOZOM. YCTaHOBKa JUJIsl M3MEPEHUs YHUBEpPCAIbHOM
ra3oBoM TIIOCTOSHHOM. YCTaHOBKa [UIsl OIPENENICHUs
OTHOILEHHs TEIUIOEMKOCTEH Bo3/ayXa. YCTaHOBKa s
OTIpeNIeNIeHUs] OTHOIICHHS TEIUIOEMKOCTEH BO3IyXa.
Becsl nabopaTopHbIe JJIEKTPOHHBIE. Becnl
nabopatopusie 1100

YueOHas AyJJUTOPHUA JJIs IMPOBCACHUA 3aHATHI
JJCKIIMOHHOIo0  TUIla, KOMIIJICKT MYHBTHMeHHﬁH oro

BaHHS I HaJTbHBIH KOMITBIOT
40. VYyeOHble ayaUTOpPUM Ui TPOBENEHUS obopyzo . . (mepco OMIILIOTED,
y MYJIbTUMEMUHBIA  [TPOCKT KpaH HNO-CHUCTEM
TICKITMOHHBIX 3aHATHIH v el POCKTOp, IKpaH, aylAHo-CHCTe a),
JOCKa,  9KpaH,  KOMIUIEKT  y4yeOHOM  melbenn,

nojakitoueHue kK kommbrotepHoi cetu  CIIOIACY,
BbIX0J B IHTEepHET

I[J'IH HHBAJIMJO0B U JIUII C OB3 obOecneunBaroTCs CIICHHUAJIBHBIC YCIIOBUA IJI MOJYYCHUA O6pa30BaHI/ISI B
COOTBCTCTBHHU C Tpe6OBaHI/IHMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.



Pabouas nporpamma coctasiieHa Ha ocHoBe @I'OC BO - 6akanaBpuaT 1o HaIpaBICHUIO MOATOTOBKU
23.03.01 TexHonOTHUs TPAHCTIOPTHBIX TporieccoB (mpuka3z Munoopuayku Poccun ot 07.08.2020 Ne 911).

IIporpammy cocraBuiI:
JOIEHT , K.ea.H. S.I'. Kupk

[Tporpamma oOCyXx1eHa 1 PeKOMEHI0BaHa Ha 3aceqanuu Kadeapsl CTpOUTETbHON QU3UKU U XUMUU
07.06.2021, npotokon Ne 6
3aBenyrommii kKageapoit k.T.H. M.H. bapames

[Tporpamma ogo0peHa Ha 3acefaHuU Y4eOHO-METOANYECKON KOMUCCUH (paKylbTeTa
15.06.2021, npotokoit Ne 4.

[Ipencenarens YMK K.T.H., JoueHT A.B. 3a3p1kuna
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