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1. ey 1 32124 OCBOEHUS IMCHUIIMHBI (MOLYJIs1)

LlenssMu OCBOEGHHMS TUCLMIUIMHBI SBISIOTCS: O3HAKOMIICHHE CTYJCHTOB C COBPEMEHHOU (hM3NYECKOM
KapTHHOM Mupa, (HOpMUPOBaHHE Yy CTYIEHTOB €CTECTBEHHOHAYYHOIO MHUPOBO33PEHUS M COBPEMEHHOIO
(U3MYEeCKOT0 MBIIUICHUS,, 00yYeHHEe TPaMOTHOMY NPUMEHEHHUIO IOJIOKEHUH (yHIaMeHTaIbHOH (u3uku K
HayYHOMY aHAQJIU3y CHUTyalUd, C KOTOPBIMHU CIIELUAINUCTY HPUIETCA CTAJKHUBATHCS IPU CO3JAHMM HOBBIX
TEXHOJIOTUH.

B pesynbrate ocBoeHMsI OTUCUMIUIMHBI «DPU3MKa» CTYINEHT AOJKEH HU3Y4UTh (PU3MUECKUE SBICHUS U
3aKOHBI TPHPOJIBI, TPAHUIBl WX MPUMEHUMOCTH, IPHUMEHEHHE 3aKOHOB B BAKHEHIIMX MPAKTHYECKUX
IPUIIOKEHUAX; TO3HAKOMUTBCSA C OCHOBHBIMHM (DM3MUECKUMH BEJIMYMHAMH, 3HATh HUX OIpPEIENICHHE, CMBICI,
CIOCOOBl U €IMHMIIBI M3MEPEHHS, 3HATh HA3HAYCHHWE W MPHHLUIBI JCHCTBUS BAXXHEUIINX HW3MEPHUTEIbHBIX
puOOpPOB.

3aayaMy OCBOCHUSI TUCIUTUINHEI SIBJISIFOTCSL:

* U3y4EHUE OCHOBHBIX (PH3UYCCKUX SBICHU, OBIaIcHUE (PYyHIAMEHTAILHBIMH ITOHSATHSAMH, 3aKOHAMH U
TEOPUSAMHU KIIACCUUECKON U COBPEMEHHOMN (DM3UKH, a TAKXKe MEeTo1aMU (PU3HUUECKOTO HCCIeI0BAHNUS;

* OBJIQJICHUE IPUEMaMHU U METOJaMH PEIICHUS KOHKPETHBIX 3a/1a4 M3 Pa3IMYHBIX o0iacTeil GU3HKH;

* 03HAKOMJICHHE C COBPEMEHHOI M3MEpUTENbHON amnmnaparypoii, GopMupoBaHHe HABBIKOB MTPOBEICHUS
(U3HYECKOTO IKCIIEPUMEHTa, YMEHUE BBIICISATH KOHKPETHOE (PH3MYeCKOe CoJIepKaHue B MPUKJIAIHBIX 3a/1a9ax
Oymayliei crienuaibHOCTH.

2. llepeyeHb IJIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHsl MO IMCHHUILUIAHE (MOIYJII0), COOTHECEHHBIX €
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Kona u HaumeHnoBanue Kon n HaumeHnoBanue [Tnaaupyemblie pe3yinbTaThl O0yUSHUS 110

KOMIIETEHIIH MH/MKATOpA IOCTUKEHUS JUCLHUIUIMHE, 00eCIeunBaloIfe JOCTHKEHUE
KOMIIETEHIINU IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-1 Crnoco6en [OINK-1.1 BrisBnser u|3HaeT
MIPUMEHSITh KJaccupuuupyeT QU3NYecKre H|OCHOBOIONAraroue Q(U3NYECKue MPUHIIMIIBI
€CTECTBEHHOHAY4YHbIE Y |XUMHYECKHE MIPOLIECCHL, [IPUMEHUMBIE B 00JIACTH TEXHUKH U TEXHOJIOTHIA
OOlIeHH)KEHEPHbIE 3HAHUS,|IpOTEKalolme Ha  00beKTe|TexHOoCcepHOM 6e30MmacHOCTH
METOABl MaTeMaTHYeCKOro|npodeccuoHanbHOM
aHaJIM3a U MOJIEIMPOBAHMS B|AEITEIbHOCTU ymeer
npodeccuoHaTbHON WCIIOJIb30BaTh  MOJY4YEeHHblE  (hU3HUECKUE
ACATCIIbHOCTH, 3HaHUS s peuleHuss MNpoecCHOHATBHBIX

3a7a4
BJIajleeT HABbIKAMH

HaBBLIKAMHM BBISIBJIEHUS CHCTEMHBIX CBSI3el
MEXIy COBPEMEHHBIMU TCHICHIIMSIMUA PA3BUTHUS
TEXHUKHN n TEXHOJIOTHH B oOactu
TexHoc(hepHOH 0e30MmacHOCTH U (HU3HUYECKUMU
poIeccaMu




OIIK-1 Crnioco6en|OI1K-1.2 Onpenensier OCHOBHBIC|3HAET
MPUMEHSITh XapaKTePUCTUKU  (PU3NYECKOTr0|CoepKaHUE buznuecKux MIPOLIECCOB,
€CTeCTBCHHOHAYYHbIC u|mporiecca (s1BIIEHMS ), | XapaKTEePHBIX VIS 00BEKTOB
OOIIENH)KEHEPHBIC 3HAHUS, [XapaKTepHOTO ISl  00BEKTOB|IPO(ECCHOHATLHOM IeATeTLHOCTH
METOABl MaTeMaTHYECKOro|mpodecCHoHaNbHOM ymeeT
aHaJlM3a U MOJICIMPOBAHUS B|ACSITEIbHOCTH,  Ha  OCHOBE|HCIONb30BaTh  (U3UYECKHE  3aKOHBI U
npogeccuOHaTBLHON TEOPETUYECKOTO OPUHLUIBL  JJIsL  ONpenaeieHus  (aKkTopoB
NesITeNIbHOCTH; (9KCIIEPHUMEHTAIBHOTO) (U3MYECKUX TPOIECCOB, XapaKTEepPHBIX s
UCCIIeTOBaHUS npodeccuoHaNbHOM AeSITETbHOCTH
BJIaJieeT HABBIKAMH
CIOCOOHOCTBIO OTIpEICTTUTh 3aKOH,
OOBSICHAIONMM TO WM HMHOE  SIBICHHE,
MOHMMATh MPHUHIIUIIBI HOBBIX HCCIICIOBAHUNA U
pa3paboTok
OIIK-1 Cnoco6en|OIIK-1.4 [Ipencrapnser|3naer
MIPUMCHSITh busznueckuit (XMMHYeCKHii)[OCHOBHBIE (pU3MUYECKHE 3aKOHBI U TPAaHUIIBI UX
€CTECTBEHHOHAYYHbIC u|mpotecc (s1BI€HUE),|IPUMEHUMOCTH
OOIIEMH)KCHEPHBIE 3HAHWSL, [IPOTEKAIOMMKA  HAa  OOBEKTe|ymeeT
METOJIbl  MaTeMaTU4YeCKOro|mnpodeccnoHanbHOMI IPUMEHSITh HOJy4YeHHbIE 3HAHUSA B
aHaJM3a U MOJCIIMPOBAHHUSI B|IEATEIILHOCTH B Buze|nmpodeccrnonanpHoli  chepe  UI  pelIeHUs
npodeccnoHanbHOM ypaBHeHuUs(i) KOHKPETHBIX 3ajad, UCIIOJNB3YS
NeSTeIbHOCTH; 3aKOHOMEPHOCTH M3 PA3HBIX 00J1acTel (PU3HKH
BJIajleeT HABbIKAMH
CIOCOOHOCTBIO OTIpEIETUTh 3aKOH,
OOBSICHAIONMA TO WM HMHOE  SIBICHHE,
MOHMMATh MPUHIIUIIBI HOBBIX HCCIIEOBAHUN U
pa3zpaboTok
OIIK-1 Croco6en|OI1K-1.5 OcymectBiseT BBIOOp|3HAET
MIPUMEHSITh bu3MUecKUX W  XUMHUYECKHUX|pyHIamMeHTanbHble  (PU3UYECKUE  3aKOHHBI,
€CTeCTBEHHOHAYYHBIC M|3aKOHOB JUISl PEIICHHs 3aJa4M |OMHCHIBAIOINE TIPOLIECCH U SIBICHUS
OOIIEeNH)KEHEpHbIE  3HAHMSL, [TpodecCHOHaTbHON ymeeT
METOABl MaTeMaTHYECKOTO|IesATeIbHOCTH BEIOpATh TUTst pemeHHs 3amad
aHalM3a U MOJICTUPOBAHHUSI B npogeccuoHaIbHON JesTeIbHOCTH
npodeccnoHanbHOMN COOTBETCTBYIOIIME (DyHAAMEHTaJIbHbIE 3aKOHbI
NesTeNbHOCTH; buzuku
BJIaJieeT HABBIKAMH
CIOCOOHOCTBIO  OTPENENUTh CTENEeHb CBOEH
00pa30BaHHOCTH B JAHHOM BOIpOCE
YK-1 Cnocoben|YK-1.1 Ocy1iecTBiIsIeT|3HAET
OCYLLECTBIIATh TIOWCK,|CUCTEMHO-CTPYKTYPHBII  BBIOOP|MCTOYHHUKH MTOKMCKA HH(OpMAIIUN
KpUTUYECKHH  aHamu3  U|MHGOPMAIIMOHHBIX pecypcoB (B|ymeeT
CHHTE3 uHpOpMalKH,|TOM YHUCle B IUPPOBOU cpene)|HaXoIuTh HWHGPOpPMALMI0O B HCTOYHUKAX B
MIPUMEHSATH CUCTEMHBIN|/UIsI ToMcKa HWH(GOPMAallMU B|COOTBETCTBHHU C ITOCTABIIEHHOM 3aaueit
NOJIXOA AN PElISHHsI|COOTBETCTBHM C IIOCTABJICHHOM|BJajeeT HABBIKAMM

IIOCTAaBJICHHBIX 3aaa4

3amaden

HaBBIKAMHU HCTIOJIB30BAHMUS WH(POPMAIMOHHBIX
PECYPCOB /IS MOMCKa HHPOPMAITII




YK-1 Cnoco6en|YK-1.2 Beisansier unpopmanuio,|3HaeT

OCYIIECTBIISTh MIOWCK, [3HAYMMYIO U TIOCTaBJICHHON|OCHOBHBIE ¢buznyeckne 3aKOHBI IE
KPpUTHUYECKUM  aHAIM3  U|3aJa4d KPUTUIECKOTO otbopa HE00X0AuMOn
CUHTE3 nHpopmanuu, nHpopMaIuu

MIPUMCHATH CUCTEMHBIN ymeer

MOIXOA  JUISL  PEIICHHS OCYIIIECTBIISITh AHAM3 W CUHTE3 OTOOpaHHOU
IIOCTABJICHHBIX 3aJa4 I/IH(bOpMaI_[I/II/I JJIS CO3JaHus AJITOPUTMOB

pEIICHHUS TIOCTAaBICHHOM 3a/1a4M

BJIaJleeT HABLIKAMH

HaBBIKAMU TPUMECHEHHUS (PU3NYCCKUX 3HAHHMA
JUTs1 0TOOpa HEOOX0MMOM HHpOpMaITUU

YK-2 Cnocoben onpenensts| YK-2.4 Cocrapnsier|3HaeT

Kpyr 3ajad B  paMKax|mociieoBaTeIbHOCTh npeaMeT cBOCH npodeCcCuOHATHHON
MOCTABJICHHOW  LeAM  H|(aIroOpuTM) peLIeHUs 3a1a4u JESITeIbHOCTH C TO3MLIUN (PyHIaMEHTaJIbHBIX
BBIOMpATh ONITUMAITbHBIE €CTeCTBEHHOHAYYHBIX 3aKOHOB

CIOCOOBl WX  peIleHwus, ymeer

UCXOM U3 JCHCTBYIOIIUX UCIOJIB30BaTh  TOJYYCHHbIE  (hU3HYECKHE
MIPABOBBIX HOPM, 3HAHUS IS pelIeHus 3a1a4 npodecCHoHaIbHOM
UMCIOIUXCS  PECYpPCOB H JeSITeIbHOCTH

OrpaHUYCHUH BJajleeT HABbIKAMH

(bu3MKO-MaTEeMaTHUECKUM  alaparoM  Js
pelieHusi 3aga4, BO3HUKAIOIIUX B  XOJE
npodeccuoHaNbHOM AeTaTbHOCTH.

3. Yka3zaHue MecTa IMCUMILIHHBI (MO1YJISI) B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Jannass aucuuiuiMHa (Moaynb) BkitodueHa B biok «Jducuuminuuel, moaynu» b1.0.12 ocHoBHOI
npodeccuonansHoi oOpasoBarenbHOM mporpammbl 23.03.03 Dkcemmyatanus TPAaHCIOPTHO- TEXHOJIOTHUYECKUX
MaIlIMH U KOMILJIEKCOB U OTHOCHUTCS K 00s13aTEIbHOM YacTH yueOHOTO TIJIaHa.




JlucuuminHa OTHOCUTCS K 0a30BOM 4acTM MAaTeMaTH4YeCKOro M €CTeCTBEHHO-HaydHOro nukia. OHa
OCHOBBIBACTCS Ha 3HAHUSX, HABBIKAX U YMEHUAX, IPUOOPETEHHBIX B PE3yJbTaTe OCBOCHUS (PU3UKU «Oa30BBIN
YPOBEHbBY:

MexaHuka

1. KuHeMaTuka: MeXaHU4eCKO€E IBUKEHUE, ITyTh, IEPEMELICHUE, CKOPOCTh, YCKOpEeHHE. PaBHOMEpHOE 1
PaBHOIIEPEMEHHOE ABH)KEHUE.

2. Jlunamuxka: IlepBoiii 3akon HeroTtoHa. MHepumanbHbie cuctembl orcuera. Bropoit 3akon HeroToHa,
Macca, cuiia. Tperuii 3akoH HeroroHa. 3akoH BceMupHOro Tsrotenus. 3akoH I'yka. IMmyinbe. 3akoH coXpaHeHUs]
umnynbca. KuHernueckas M NMOTEHUMalbHAs SHEprus. 3aKOH COXPaHEHMsl SHEpruM B MexaHuke. Pabota,
MOIIHOCTb.

MosnexynsipHas gusuka. TennoBble sBICHUS.

1. OcHOBBI MOJIEKYNISIpHO-KMHETHUECKOH Teopun. OcHoBHOE ypaBHeHHE MKT.

2. YpaBHEHME COCTOSHUS UACAIBHOIO ra3a. 1'a30BbIe 3aKOHBI.

3. IlepBblil 3akoH TepMonuHaMHMKH. Pabora mpu m3mMeHeHun oObema ra3a. BHYTpeHHss 3Heprus
uaeanbHOro rasa. [IpuMeHeHHe NepBOro 3akOHAa TEPMOAMHAMHMKHM JISI M30MPOLECCOB - AnuabaTHUecKuit
npouecc. CUIoBble MalllMHBL, K.II.J. TEIUIOBOM MalIUHBbI.

4. VI3MeHeHMe arperaTHOro COCTOSIHUS BellecTBa (IJIaBlIeHUE, NapooOpa3oBaHue, KOHICHCALU ).

DIeKTpOoCTaTUKA

l. DnekTpuyeckue 3apsanbl. 3akoH MX coxpaHeHus. 3akoH Kynona. HanpspkeHHOCTB
3MEKTpoCcTaTuuecKoro mojisi. CunoBsie TUHUU 1O, [IpUHIKI Cynepo3uIuy moJIeH.

2. Pabota o mepeMenieHuIo IeKTPUYECKOro 3apsia B anekTpudeckoMm mone. [lorenuuman.

PasnocTs noreHnnanos.

3. DnexkrpoemkocTh. KoHaeHcaTOpbl. OJIEKTPOEMKOCTh IUIOCKOTO  KOHJEHcAaTopa. DHEprus
AJEKTPUYECKOTO TOJIsI KOHJIEHCaTopa.

3aKOHBI IOCTOSIHHOTO TOKA.

1. Cuna toka. Conportusienue. 3akoH OMa /15l y4acTKa IeMH.

2. DneKTpoABMKYIast cuia. 3akoH OMa 1J1 3aMKHYTOM 1IETH.

3. PabGota u momHoCTh TOKA. 3akoH [[xoynsa-Jlenia.

MaruutHoe nose. DIeKTpo-MarHUTHAs MHIYKIIHSL.

1. MarautHoe none. Uuaykuus MmarautHoro nodst. Cuna Ammepa.

2. JIBM>KEHHE 3apsHKEHHBIX YacTHIl B MarHUTHOM noje. Cuiia JlopeHna.

3. MarHuTHBIA NOTOK. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKUIMU. CaMOMHIYKIMS. DHEPruss MarHUTHOTO
oJIsl.

MexaHnueckue U 3JIeKTPOMarHUTHbIE KOJIEOaHMsI.

1. F'apmonHnueckoe konebanue. MatemMaTHuecKuil MasgsTHUK. [IpyKHMHHBIN MasTHUK.

2. Bonubl. YpaBHeHue BOJIHBI. J[JTMHA BOITHBI, 3ByKOBBIE BOJTHBI.

3. KonebaTenbHplil KOHTYp. DIEKTPOMarHUTHbBIE KoieOaHHs, UX IepUOoJ. DIEKTPOMATrHUTHbIE BOJIHBI.

Orntuka.

1. 3akoHBI OTpa)keHUs U NpeNoMiIeHUs cBeTa. [loTHOe BHYTpEHHEE  OTpa)KE€HHE CBETA.

2. JIunsel. [Toctpoenne nzobpaxenus B muH3ax. @opMyiia JIUH3BL.

3. ducnepcus cBera. UnTepdepenus u qudpakiys CBETOBBIX BOJIH.

KBanToBass ¢wusuka.

1. ®otorddexr. YpaBuenue DifHmrenHa s GoTorddexra. POTOHBI. DHEprusi, Macca, HUMITYJIbC
¢dboToHa.

2. CtpoeHue aToma

Ne Kon n HauMeHoBaHnEe MHAMKATOpa
[Tocnenyromue TUCIUTITHHBI
/11 JIOCTHOKCHHST KOMITETEHIIUH
1 |Be3omacHOCTh KU3HEACATEIHLHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4
OIIK-3.2, OIIK-3.3, OIIK-3.4, OIIK

2 [Metpomnorus, craHiapTU3alus U cepTuUKaus 35

3 [Mexanuka >KHIKOCTH M raza OIIK-1.2, OIIK-1.4, OIIK-1.5




4 |CunoBble arperaThbl IK-1.1, TIK-1.2

5 |CompoTuBieHHE MaTEpUATIOB OIIK-1.2, OIIK-1.4, OIIK-1.5

6 |Teopus MexaHHW3MOB M MAIlIMH OIIK-1.2, OIIK-1.4, OIIK-1.5

7 |TemmorexHuka OIIK-1.2, OIIK-1.4, OIIK-1.5

8 |OcHoBBI TeOpUM HANEIKHOCTU IK-1.4

9 |DnexkTpoobopyaoBaHNE aBTOTPAHCIIOPTHBIX CPEACTB IK-1.1, TIK-1.2

10 lMunpaBnmueckue u MTHEBMATHYECKHE CHCTeMBI| e 5.1, OTIK-5.2, OITK-5.3
ABTOTPAHCHOPTHBIX CPEICTB

11 [OcHOBBI TEXHOJOTHH IMPOU3BOJICTBA aBTOTpaHCHOPTHHIX cpeacTs |OINK-2.1, TIK-1.1, T1K-1.2

4. O0beM DUCHMILIMHBI (MOAYJIS) B 3a4€THBIX €IUHHLAX € YKA3aHHEM KOJMYECTBA AKaJeMHYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4Yawlnuxcsli ¢ mpenojgaBartejeM (M0 BHAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4YarommXxcsi

Cemectp
M3 Hux yacsl Ha
. Bcero
Bun yuebHolt paboThl MPAaKTHYECKYIO
94acoB 1 2
TIOATOTOBKY
KonTakTHas padora 112 48 64
Jlexnmonnsie 3anstus (Jlek) 48 0 16 32
Jlaboparophbie 3ansTus (J1ad) 32 0 16 16
[pakTuueckue 3ausatust (Ip) 32 0 16 16
HNuast koHTaKTHAs1 padoTa, B TOM YHCJIeE: 0,25 0,25
KOHCYJIbTAIIMU TI0 KYPCOBOM paboTe (IPOEKTY),
KOHTpOoJbHEIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (c1ava 3a4era,
3a4yeTa C OIICHKOI; 3allluTa KypCOBOH paboThI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTeCTAINIO B CECCUIO 0.95 0.95
(KOHCYJIBTAIHS TIEPE]] IK3aMEHOM H Cllaua SK3aMeHa) ’ ’
Yacbl Ha KOHTPOJIb 30,75 4 26,75
CamocrositenpHas pa6ota (CP) 73 20 53
OO0uiast TPy10€eMKOCTh TUCHUILIUHBI (MOIYJIs)
gacel:| 216 72 144
3a4eTHbIE eJUHUIIbI: 6 2 4
5. Conep:xxanue IMCHUILIMHBI (MOAYJisl), CTPYKTYPHPOBAaHHOEe MO pa3jaejamM (TeMaM) C yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMHUYeCKHX YaCOB U BUA0B Y4eOHbIX 3aHATHH
5.1. TemaTH4eckuii MaaH JUCIUTUIMHBI (MOTYIIS)
KonTakTHas pabota (1o yueOHBIM
3aHATHUSAM), Yac. Kon
WHAUKATOD
£ a
Q| Jekuuu 113 JIP Bcero,
Ne Pasgensl qUCIUIUINHEI S CP JIOCTHKEHH
5} gac. q
Q 13 HUX Ha M3 HUX Ha W3 HUX Ha
MpaKTH- MpaKTH- MpaKTH- KOMIICTCHIL
BCEro | YEeCKyr | BCEro | 4eckywo | Bcero | 4eckyro 5051
MOJTO0- TOTOo- THOJATO-
TOBKY TOBKY TOBKY
1. |1 pa3nmen. ®usnyeckue OCHOBBI
MEXaHUKU




1.1.

dusznyeckrue OCHOBEI MEXaHUKHU

OIIK-1.1,
VYK-1.1,
OIIK-1.4,
OIIK-1.5,
YK-1.2,
VYK-2.4,
OIIK-1.2

1.2.

I[I/IHaMI/IKa IMOCTYIIATCJIbHOT'O H
BpamaTCJIbHOI'O ABUIKCHUS

OIIK-1.1,
YK-1.1,
OIIK-1.4,
OIIK-1.5,
VK-1.2,
YK-2.4,
OIIK-1.2

1.3.

Pabora u sneprus

OIIK-1.1,
VYK-1.1,
OIIK-1.4,
OIIK-1.5,
YK-1.2,
YK-2.4,
OIIK-1.2

1.4.

Mexanuka BpalaTrejibHOIro
ABWIKCHUS TBEPAOTO TCIA.

1,1

8,1

OIIK-1.1,
YK-1.1,
OIIK-1.4,
OIIK-1.5,
YK-1.2,
YK-2.4,
OIIK-1.2

1.5.

dusuka konedanmii U BOJH.

OIIK-1.1,
YK-1.1,
OIIK-1.4,
OIIK-1.5,
YK-1.2,
YK-2.4,
OIIK-1.2

2 paznen. MonexkynspHas
¢u3KKa U TepMOJMHAMHKA

2.1.

OcHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

10

OIIK-1.1,
YK-1.1,
OIIK-1.4,
OIIK-1.5,
YK-1.2,
YK-2.4,
OIIK-1.2

2.2.

Craructrueckas Gpusuka.

OIIK-1.1,
YK-1.1,
YK-1.2

2.3.

OCHOBBI TEpPMOJMHAMUKHU

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 pa3nen. Konrpoib




duszndeckrue OCHOBBI MEXaHHUKH.

OIIK-1.1,

3.1. |MonekynsapHast ~ ¢u3uKa | 4 YK-1.1,
TEPMOIMHAMHUKA. YK-1.2
4. |4 pa3men. DnexkrpuyecTBo u
MarHeTus3m
OIIK-1.1,
YK-1.1,
OIIK-1.4,
4.1. [9nekTpocraTtuka 12 | OIIK-1.5,
YK-1.2,
YK-2.4,
OIIK-1.2
OIIK-1.1,
YK-1.1,
OIIK-1.4,
4.2. |TTocTOsTHHBIN TOK 11 OIIK-1.5,
YK-1.2,
YK-2.4,
OIIK-1.2
MarauTHoe 1MoOJie B BaKyyMe. OINK-1.1,
4.3. 3akoH buo-Caapa-Jlamiaca 1 YK-1.1,
YK-1.2
OIIK-1.1,
4.4, IMarHuTHbBIE CBOMCTBA BEILIECTBA. 5 VK-1.1,
YK-1.2
OIlK-1.1,
YK-1.1,
. OIIK-1.4,
w5, e amumiors v - |omezs
' YK-1.2,
YK-2.4,
OIIK-1.2
OIlK-1.1,
4.6. [OnekTpomMarHuTHAsS UHAYKIUS 5 VK-1.1,
YK-1.2
OcHoBbI Teopuu MakcBernna ajis OIK-1.1,
4.1 3JIEKTPOMArHUTHOIO OIS > YK-1.1,
YK-1.2
5. |5 paznmen. BonHoBast ontrka
OIlK-1.1,
5.1. |Untepdepenuus ceta 5 YK-1.1,
YK-1.2
OIlK-1.1,
5.2. |dudpaxius cBeTa 8 VK-1.1,
YK-1.2
OIlK-1.1,
5.3. |[Tonsipuzanus cBeta 9 VK-1.1,
YK-1.2
6. |6 pazzaen. D1eMeHTbl KBAaHTOBOM
(U3UKH aTOMOB U MOJIEKYJI
TennoBoe W3Iyd4eHHE W  €ro OIIK-1.1,
6.1. 9 YK-1.1,

3aKOHBI

YK-1.2




. OIIK-1.1,
6.2, [prienmuit porodppeir- Sbdext) 5 | g 2 2 | 5 | vk11,
YK-1.2
[InanerapHass Mojeiab aroma OINK-1.1,
6.3. Bopa-Pesepdopiia 2| 2 2 2 4 10 VYK-1.1,
YK-1.2
DeMEHTEBI KBAHTOBOM OIIK-1.1,
6.4. [MexaHUKH. VYpaBuenue| 2 4 4 8 VK-1.1,
[penunrepa YK-1.2
DOneMeHTbl (PU3UKU  TBEPAOTO OINK-1.1,
6.5. Terna 2| 2 1 4 7 VYK-1.1,
' YK-1.2
7. |7 paznen. Kontposb
®U3NYECKUEe OCHOBBI MEXAHUKHU.
Mornekynsiprass ~ pusuka U
TEPMOIMHAMHUKA. OIlK-1.1,
7.1. [DnexTpuyecTBO M MarsHeTusm.| 2 27 VK-1.1,
BonnoBas onTuka. DieMeHTHI YK-1.2
KBAaHTOBOH (HU3UKU aTOMOB U
MOJICKVIL
5.1. Jleknuu
Ne | HaumenoBanue paszaena N
. HaumeHoBaHMe U KpaTKO€E COEpKaHUE JEKIUI
n/n U TEMBI JIEKIUI
Kunemaruka nocTynaTesbHOrO U BPaLaTEIbHOTO JIBUKEHUS
MarepuanbHas Touka. TpaekTopus, myTh, epemeiieHue. Cucrtema oTcuera.
1 ®usnyeckue ocHoBel  |CKopocTh, yckopeHue. HopmanbHOe M TaHrEHIMAIbHOE YCKOPEHUS.
MEXaHUKHU Kunemarnka BpaiareiabHOro JBUKECHHS DJIEMEHTApHBIN IOBOPOT. YTIIOBBIE
CKOpPOCTb U YCKOPEHUE, UX CBSI3b C AaHAJIOTMYHBIMU JIMHEHHBIMU BETMUMHAMM.
JliHaMKKa MOCTYNaTeNbHOTO JBUKECHUS
JIuHaMuKa WNuepunanpHble CUCTEMBI OTCUETA, 3aKOHBI HbIOTOHA, cHila TsKECTH, BEC Tell,
5 HOCTYNATELHOrO M [CHJIa YIPYrOCTH, CHIIbI TpeHus. MMiynbc. 3aKOH COXPaHEHHs HMMILYJIbCa.
BpalIaTeIbHOTO VYpaBHeHHE JABM)KEHHS Tejla IEPEeMEHHOM Macchl. 3aKOH BCEMHPHOTO
JBUKCHHUS TATOTEHUS. I'paBuTanimoHHoE oJe. Kocmuueckue CKOPOCTH.
HeunepuuanbHble CUCTEMBI OTCYETA.
PaGora u sHeprus
Oueprust, pabota, MOIHOCTb. KuHeTHuyeckass M NMOTEHIUAIbHAsl 3HEPTHUH.
3 Patora u sHeprus 3aKOH coxpaHeHMs sHepruu. ['paduueckoe npeacraBieHUE >HEPTUU. Y Aap
a0COJIIOTHO YIPYTUX M HEYNPYTUX TeJl.
MexaHuKa BpalaTeabHOro JBUKEHUS TBEPIOrO Tea.
MexaHuka MOMEHT cHIIbl, MOMEHT UMIYJIbca, MOMEHT MHepluu. OCHOBHOE ypaBHEHHUE
4 BpAIaTEIHLHOTO JUHAMMKHU BpAIIaTEIbHOIO JBM)KEHUs TBepaoro tena. Teopema llreitHepa.
nBwxkenus TBepgoro |Pabora mpm  BpamartensHoM  aBmkeHMu.  KuneTtmueckas — sHeprus
Tena. Bpamaromerocss Tena. MOMEHT HMIyJbca U 3aKOH €ro COXPaHEHHS.
I'mpockor.
®dusuka kojaeOaHu 1 BOJIH
Konebanusa. Buapl kxonebanuii. 'apmoHmyeckue konebanus. JluHamuka
rapMoHHUYecKux KojeOanuil. [IpyXHUHHBIN, MaTeMaTUYECKUN U PU3NIECKUIT
5 ®usnka kojaeOaHU 1 |MasTHUKH. OHeprus rapMOHHYECKOIO KoJIeOaHusI. Crnoxenue
BOJIH. rapMOHMYECKHUX KoJieOaHWH. 3aTyxaioule W BBIHY)KJEHHBIE KoyeOaHus.
VYnpyrue BonHBL. YpaBHEHHE IUIOCKOW U cepuueckoir BOIHBI. BonHoBoe
ypaBHeHue. CKOpOCTb U 3HEpTHUs ynpyrux BojH. CTosuue




BOJIHBI.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUH.
WNneanbHpiii ra3. YpaBHEHUE COCTOSIHUSA UICAIBHOIO Tas3a.
YpaBHEHUE MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

OcHOBHOE

Cratuctuueckas usmka.

Cratuctuueckas pusuka
[TonsiTue o crarucrtuyeckoM pacnpeneneHuu. Pacnpenenenune Makcsemnia.
Pacnpenenenue bonpiimana. bapomerpuueckas ¢popmyina.

OCHOBEI TCPMOIAUHAMHKHA

OCHOBBI TEPMOJIMHAMUKH

3aKOH PAaBHOMEPHOIO DPACHPENENCHHUs] SHEPruu [0 CTEHNEeHsIM CBOOOAbI
Mmonekyn. Terutora, pabora W BHyTpeHHss oHeprusi. llepBoe Haudano
TepMOJAMHAMUKH. TemIoeMKoCcTh ra3oB. AauabaTHBIA Tpolecc. Y paBHEHUE
Maiiepa. VYpasHenue llyaccona. Ilomurponmueckue mnpoueccsl. Brtopoe
Hayajlo TEpMOJMHAMMKH. OHTponus B TepMoAuHaMuke. HepaBeHCTBO
Kitaysznyca. Iuki Kapro. KII/I TerioBsIx aBuraresnen.

SIBnenus IepeHOCa.

SIBiieHus nepenoca
W3orepmbr  Ban-nep-Baansca.  Oddext Ixoyns-Tomcona. SBnenus
nepenoca. {uddys3us B razax. TemionpoBOAHOCTH ra3oB. BsS3KOCTh.

11

DNeKTpocTaTuKa

DneKTpocTaTuKa

3akon Kynona. HanpspkeHHOCTh 3iekTpudeckoro mnojisi. Teopema [aycca.
PaGora cun osnextpuueckoro monsa. [lorenmman. CBs3p  MeXAy
HAIPs’)KCHHOCTBIO IMOJII W IMOTCHLIUMAJIOM. I[I/IBJICKTPI/IKI/I U OpO-BOJHUKHU B
ANEeKTpUYecKOM ToJie. EMKOCTh MpOBOAHMKA. DHEPTHUs SIEKTPHUUECKOTO MOJISL.

12

ITocTOSSHHEIN TOK

ITOCTOSIHHBIN 3JIEKTPUYECKHUM TOK

Cuna Toka. ITnornocts Toka. 3/IC. ConpoTuBiIeHNE NPOBOJHUKOB. 3aKOHBI
Oma B muddepenimanbHoi 1 uHTETpasibHONW (popme. PaboTra M MOIIHOCTH
Toka. 3akoH Jlxoyns-Jlenna. [Ipasuna Kupxrocga 11 pa3BeTBICHHBIX LENEH.

13

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

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

OneiT Opcrena. MarnutHoe mnoje. MarHuTHbelE MOMEHT MarautHas
uHayknus. 3akod buo-Casapa-Jlamnaca. [Tosne npsMoro u KpyroBoro TOKOB.
3aKO0H IMOJIHOTO TOKa.

14

Mar»uTtHsle CBOWCTBA
BelllECTBA.

MarauTHBIE CBOIMCTBA BEIIECTBRA.

Hamaramuyennocts. HanpsikeHHOCTh MArHUTHOTO TOJISL. Y CJIOBHS HA TPAHULIE
pasznena AByx MarHeTHKOB. Kraccudukamuss MarHeTHKOB. MarHUTHBIN
TUCTEpE3UC

15

JlelicTBUE€ MarHUTHOTO
OJISL HA JIBHKYLLIUECS
3apsiabl U TOKH.

JlelicTBME MarHUTHOTO TOJISI HA JBMXKYILHAECS 3aps/ibl U TOKH
3akoH Awmmnepa. Cuna JlopeHua. JIBuxeHue 3apsOKEHHBIX YacTHIl B
MarguTHOM Iojie. PaMka ¢ TOKOM B MAarHMTHOM Iojie. MarHMTHBIA ITOTOK.
PaGora, coBepmraemas TMpu TMEepeMEIIEHUA MPOBOJAHMKA C TO-KOM B
MarHuTHOM Tonie. Teopema ["aycca 111 MarHUTHOTO MOTOKA.

16

DNeKTpOMarHuTHas
WHIYKIUSA

DIeKTpOMarHuTHask UHIYKIU.

3akoH anekTpomMarHutHoM umHAaykuuu — ®Dapanes. Ilpasuno  Jlenna.
CamonHnykuus. BuxpeBble TOkH. MHAYKTMBHOCTH KOHTypa. B3ammHas
uHAYKIU. Tpanchopmarop. DHeprus MarHuTHOTO TOJIS.

17

OcHOBBI TEOpPUH
Makcsema st
3IIEKTPOMArHUTHOTO
TOJISt

OcHoBBI Teopuu MakcBesia 11 3J€KTPOMarHuTHOTO OIS

Buxpesoe anextpuueckoe nosue. Tok cmenienus. Y paBHenus MakcBesuia st
AJIEKTPOMArHUTHOTO TOJSl. DHEPrUsl U UMITYJIBC AJIEKTPOMATHUTHBIX BOJIH.
[IIkana 37€KTPOMarHUTHBIX BOJIH.




18

Wutepdepennys ceera

Wutepdepennms cBeta

[TonsiTe O KOPMYCKYJISPHO-BOJIHOBOM Ayanu3me. KorepeHTHbIE BOJHBI.
Wutepdepennust. YciaoBue MakCUMyMa W MHHUMYMa HHTep(hEpeHIUH.
Nutepdepentius B ToHkuX IuieHKax. Kombra Herotona. Ilpumenenus
UHTEPEPEHITHH.

19

Hudpaxius ceera

Hudpaxuus ceera

[Tpunnun ['toiirenca-®penens. 3oubl Openens. dudpakuus PpeHens Ha
Kpyriiom otBepctud u gucke. Judpaxkums Ppaynrodepa Ha mienu.
Hudpakinuonnas pemerka. Paspemiaromass CHoCOOHOCTh — ONTHYECKHX
npuOOpOB.

20

Honﬂpmaum{ CBCTa

[Tonsipusanus ceera

EcrecTBeHHbIN U MOJISPU30BaHHBIA CBET. 3akoH Maitoca. 3akoH bproctepa.
HBoitHoe myuenpenomiienue. Dddekr Keppa. Bpamenue miockoctu
MOJIIPU3ALIU Y.

21

TenmoBoe HU3JIYUCHHUC U
€I'0 3aKOHbI

TennoBoe U3IIy4eHue U ero 3aKOHbI

XapakTepUCTUKU  TEIUIOBOro  u3dydeHus. 3akoH Kupxroda. 3akoH
Credana-bonbumana. 3akon cmenienuss Buna. ®opmyna Poanes-/[xunca.
®opmyna [Lnanka.

22

Buemauit poroaddexr.
O¢ddext Komnrona

Bremnnit porosadpdexr. dpdext Kommnrona.

3akonbl  BHemHero  (Qoroaddekra. YpaBHenume — DiiHmuTeiHa I
doroaddekra. Ilpumenenne ¢oroddpdexra. Macca u ummynsc (oToHA.
Hasnenue ceera. Dpdext KoMnToHa u ero sjeMeHTapHasi TEOPHSL.

23

[TnanerapHast Mojieib
atoma bopa-Pezepdopna

[Tnanerapras monens atroma bopa-Pesepdopna
JluneiiuaTeiii criekTp aroma Boaopona. Popmyna bamsmepa-Punbdepra.
IToctynatel bopa. Onbitel @panka u ['epua. Cnextp atoma Bogopojaa Mo

bopy.

24

DneMeHThl KBaHTOBOU
MEXaHUKH. Y paBHEHUE
IlIpenunrepa

DneMeHThl KBAaHTOBOM MexaHUKU. Y paBHeHue lllpenunrepa
KopnyckynsspHO-BOIHOBOM Iyanu3M CBOWMCTB BeuwlecTBa. lumoresa ne
bpoitns.  CooTHomienue HeompeneneHHocTe ['eizenOepra. BomHoBas
¢ynkuusa.  YpaBHenue  Ulpenunrepa. Yactuma B ogHOMEpHOH
OpSIMOYTOJIBHOM  "TIOTEHLMaTbHON OECKOHEYHO  BBICOKUMU
"crenkaMu". TyHHeNbHBIN 2P PEKT.

"

SAME C

25

DneMeHTsl PU3UKU
TBEPAOTO TeJa.

OnemMeHTbl (U3UKHU TBEPAOIO TeNa

Mertamnsl, JUAJIEKTPUKA W TOJYNPOBOJAHHMKM IO 30HHOM TEOpHHU.
Cob6cTBeHHass M MpUMeEcCHas MPOBOJAUMOCTb MOJYNPOBOJHUKOB. KOHTaKkT
JBYX METAJJIOB IO 30HHOM TeOopuH. TEepMODIIEKTPUYECKUE SIBJICHUS.
[TorynpoBOTHUKOBBIE TUOJIbI U TPUOJBI (TPAH3UCTOPHI).

5.2. IlpakTuyeckue 3aHsATUs

HanmenoBaHue pas3aciia

15?1 U TeMBbl IPaKTHYECKUX HaumenoBanue u conepkaHne NpakTUUECKUX 3aHATHI
3aHITHH
Kunemartuka nmoctynarenbHOTO U BpallaTeIbHOTO JBUKECHHUS
1 PH3UIECKIC OCHOBBI Pemenne 3agau no Teme: paBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEITHOE
MEXAHUKH nBrKeHHe. [IBukeHne 1o 0amiucTHYeCKON TPaeKTOPHH.
Junamuka JlnHamuKa OCTyNnaTenbHOrO JBUKEHUS
2 MOCTYNATEIbHOTO U
BpAILaTEIbHOIO
JIBUKCHMS
Pabora u sHeprus
Pemenne 3amau: Oueprus, paborta, MouHOCTb. KuHernueckas U
3 Pabora n sHeprus

MOTEHIIMAIbHAS DJHEPTHUH. 3aKOH COXpaHeHusi HHepruu. [ 'padudaeckoe
Mpe/ICTaBICHUE YHEPTUH. Y Jap aOCOMIOTHO YIIPYTUX U HEYNIPYTUX TE.




MexaHuka BpamaTCJIbHOIO ABUXKCHUSA TBCPAOTO TCIa

MexaHuka Pewrenne 3agady: MOMEHT Cuiibl, MOMEHT HMITYJIbCa, MOMEHT HWHEPLUHU.
4 BpalaTeIbHOTO OcHOBHOE ypaBHEHUE JUHAMUKH BpaIaTeIbHOTO ABUXKEHUS TBEPAOIrO Tea.
npmwxkenns TBepgoro  [Teopema llreiinepa. Pabora npu BpamarensHom asuxeHnd. Kunernyeckas
Tena. SHEprus BpallaroLerocs tejaa. MOMEHT UMITYJIbCa U 3aKOH €r0 COXPaHECHUSL.
dwusuka koiaebaHui U BOJTH
Pemenue 3amau: Konebanus. Buapl konebanuii. 'apMmoHnYecKre KojaeOaHusl.
5 ®usznka konebanuii u  |[[lnHamuka rapmonmueckux koneOanwid. [IpyXKMHHBIA, MaTeMaTUYECKUH H
BOJIH. ¢bu3nuecKkuii MasgTHUKH. DHEpPrusi rapMOHHYECKOTro KojeOanus. CrokeHue
TapMOHHYECKHUX KOJIeOaHMH. 3aTyXaroie U BEIHYKJICHHBIE KOJICOaHMSI.
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOpUHN
6 OcroBsl MONCKYIAPHO™ \peyienue 3amau: VneanbHblil Tas. YpaBHEHHE COCTOSIHUSI UACAIBHOTO Tas3a.
KHHCTHHCCKOM TCOPHI | (3 poppoe YpaBHEHUE MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.
Cratuctuueckas pusuka
7 |Craructnueckas ¢pusuka. |Pemenne 3anau: bapomerpuueckas popmyna. Pacipenenenue bonbumana.
OCHOBBI TEPMOJIMHAMUKH
Pewrenue 3aiau: 3aKk0H paBHOMEPHOT'O PACIPEAEICHUS SHEPTUU IO CTETICHIM
cB000IbI MOJIeKy. Temiora, paboTa u BHyTpeHHss1 sHeprus. [lepBoe Hauamo
8 |OcHOBBI TEpMOAMHAMUKY [TEPMOJIUHAMUKY. TerioeMKocTs ra3oB. AnuaOaTHbINM mpouecc. YpaBHEHUE
Maiiepa. Ypasaenue I[lyaccona. Bropoe Hauano TepMouHaAMUKA. DHTPOTHS
B repmoauHamuke. [ukn Kapno. KII/ TeryoBbix ABUTaTeNei.
SBnenus nepeHoca
9 SBnenus nepeHoca. |Pemenue 3anaq: Spnenns nepenoca. Jud@ysus B rasax. TennonpoBoaHOCTb
ra3oB. BsA3KOCTb.
DneKTpocTaTuKa
Pemenne 3anmau: 3akoH Kynona. HampsiK€HHOCTh 3J€KTPHUYECKOrO TMOJIS.
Teopema T'aycca. Pabora cun snekrtpuueckoro mojisi. [lorennuan. Csizb
11 DneKTpocTaTuKa
MEXIy HaIpsSKEHHOCThIO TOJII W MOTEHUHAIOM. JIMANeKTpuku u mpo-
BOJHUKH B DJIGKTPUYECKOM Tosie. EMKOCTh TIpOBOAHWKA. DHEprus
AIEKTPUUYECKOTO TOJIS.
IToCTOSTHHBIN 3JIEKTPUYECKHUM TOK
Pemenne 3amau: Cuna Ttoka. IImotHocts Toka. OJIC. ComporuBieHue
12 ITOCTOSIHHBIN TOK MPOBOJAHUKOB. 3akoHbI OMa B nuddepeHnrnaibHOl U HHTErpaibHOu (popme.
Paborta u momHocTs Toka. 3akoH J[xoynsg-Jlenua. IlpaBuna Kupxroda s
Pa3BETBJICHHBIX LIENEH.
MarnutHoe onie 8~ |MarautHoe nosue B BakyyMe. 3akoH buo-Casapa-Jlamaca.
13 BakyyMme. 3akoH buo- |Pemenne 3agay: MarauTHeIA MOMEHT MarHuTHas MHAYKIHs. 3akoH buo-
Cagapa-Jlamnaca Casapa-Jlannaca. [Tone npssMoro 1 KpyroBoro TOKOB.
JleficTBe MarHUTHOTO TOJI HAa JBUXKYIIHUECS 3apsiabl U TOKU
HericrBue marauTHoro |Pemenne 3amad: 3akoH Ammepa. Cuna JlopeHna. J[BmkeHHe 3apsiKEHHBIX
15 | mons Ha ABMKYIIMECS |YACTHIl B MATHUTHOM IojI€. PaMka ¢ TOKOM B MarHMTHOM I10J1€. MarHuTHbIHA
3apsiIbl ¥ TOKH. noTok. PaGora, coBepmraemasi mpu mnepeMeneHnd MPOBOJHUKA C TOKOM B
MarHuTHOM TIOJIE.
DNeKTpoOMarHuTHasi UHIYKITHUS.
DnekTpomarauTHas  |Penrenue 3anad: 3akoH dyeKTpoMarHuTHOW WHAyKuuu Papanes. Ilpasuiio
16 WHTYKIIAS Jlenna. Camounaykuusi. BuxpeBbie TOKHM. WHIYKTHBHOCTH KOHTYpA.
B3anmMuast uaayKnmsi.  DHEpTrHsi MArHUTHOTO TTOJIS.
18 | Untepdepenius cpera Mirepgepeniis ceeta

Pemenue 3anau: Untepdepenius. YcinoBue MakcuMyMa 1 MUHUMYyMa




untepdpepeniu. Marepdepennns B ToHkux mieHkax. Komapma HeroToHa.

[Tpumenenus nuTepdepeHun.

Judpaxuus csera

19 Augpaxuus ceera Pemenue 3anau: Iudpakuus. Judpakinuonnas pemerka.
20 I [Tonsipusanus ceera
OJAPH3ALMA CBETA  \poyenpe 3agau: 3akon Manroca. 3aK0H Bbprocrepa.
T TennoBoe U3IIy4eHUE U €r0 3aKOHbI
IJIOBOE H HUE U
21 CILIIOBOC M3MYMCHUC by ienpe 3amau: TeruioBoe uznydenue. 3akoH Credana-bonpiiMana. 3akoH
€ro 3aKOHBI
cMelieHus: Buna.
B . Buemmnuit porospdexr. dpdext Kommnrona.
22 HaemHHH q;é)Toa(b(beKT' Pemenue 3amau: YpaBHeHue ODuHmTeitHa 1 ¢otodrddexra. Macca u
kT Komnton
boe OMITTOHA uMnynasc poroHa. [laBnenue cBera.
IImanerapuas moaens aroMa bopa-Pesepdopna
[LmanerapHas Moaenb p p pdop
23 Pemenue 3amau: [locrynarer bopa. ®opmyna bansmepa- Punbepra.

atoma bopa-Pezepdopna

5.3. JlJaboparopHbie pabOTHI

HaumenoBanue pasaciia

é\/{i Y TEMBI JTA0OPATOPHBIX HaumenoBanue u conepkanue 1a00paToOpHBIX paboT
paboT
®dusnueckue ocHossl  |KMHEMaTHKa MOCTYNATEIBLHOTO M BPAIIATEILHOTO JIBUXKEHUS
1 MEXaHUKH Omnpenenenne odbemMa MUIMHIPA TPU TOMOIIH IITAHTCHIIUPK YIS
Junamuka JmHaMuKa noCcTynaTeabHOTO ABUKEHUS
5 noctynarenpHoro u  (OmpeneneHue  yCKOpPEHHST  CBOOOJHOrO  MaJACHUS  MPU  [OMOIIH
BpallaTeIbHOTO MaTE€MaTUYeCKOro MasiTHUKA
JIBIDKCHUSI
PaGota u sHeprus
3 Pabora 1 sneprus OrnpezenieHrie MOMEHTA UHEPIIMHU C TTIOMOIIBbIO MasiTHUKa MakcBeria
Mexanuka Mexanuka BpamaTeaIbHOIO IBUKEHUS TBEPAOTO TENa
4 BpallaTeJIbHOTO N3yueHne 0CHOBHOTO YpaBHEHHUS TMHAMHMKHU BPalIaTeIbHOTO JIBXKEHHS
JIBI>KEHUSI TBEPJIOTO
Tena.
. ®dusnka KojaebdaHuil 1 BOJIH
®dwusuka KonedaHuit u
5 N3yuenue puznyeckoro MasTHUKa
BOJIH.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU.
6 OcHOBEI MOJICKYIAPHO= Omnpenenenne yHUBEpCalbHOM Ia30BOM MMOCTOSHHOM U IUIOTHOCTH BO3/lyXa B
KHHETHHECKOH TEOPUH || oy iapy
OCHOBBI TEPMOJUHAMUKHI
8 | OcHOBE! TepMOAHHAMIK Omnpenenenne OTHOLIEHUS TEIUIOEMKOCTEN Bo31yXa
SIBienus nepeHoca
9 SBnenus nepenoca.  |Onpenenenne KodQGHUIMERTa BA3KOCTH W CPEIHEW JUIMHBI CBOOOIHOTO
npoOera MOJIEKyJ BO3TyXa
DJIEKTPOCTATHKA.
11 JmeKTpocTaTHKA ['padmyeckoe mpencTaBiIeHUE AIEKTPOCTATUUECKOTO MO
IToCTOSIHHBIN 2IEKTPUYECKUNA TOK
. HccnenoBanue 3aBUCMMOCTH MOUTHOCTH, BBIJEISIEMON B IIEMU MOCTOSIHHOTO
12 [TocTosTHHBINM TOK .
TOKa, W KO3 (HUIMEHTa TOJIE3HOTO JCHCTBUS HCTOYHWUKA OT CHJIBI TOKa H
BHEILIHETO COMPOTHUBIICHHUS.
MaruautHoe monie B~ |MarnuTtHoe nosie B Bakyyme. 3akoH buo-Casapa-Jlannaca.
13 Bakyyme. 3akoH buo- Ornpesenienre TOpU30HTATEHON COCTABIISIONICH HAMPSHYKEHHOCTH MAarHUTHOTO

Cagapa-Jlannaca

oJisg 3emMiIu IIpU IMMOMOIIH TAHI'CHC-TAJIbBAHOMCTpPaA.




JleiicTBE MAarHUTHOTO

I[eﬁCTBHC MAarauTHOIO IOJIA Ha ABWXKYIIUCCA 3apsA/ibl U TOKU

15 MoJIsI Ha ABMIKYIIHCCS I/I3yqu1/Ie MAarHuTHOI'O I10J1a COJICHON A C ITIOMOIIIBIO JaTYHUKaA Xosmia.
3apsizibl U TOKH. Ornpenenienne yAelIbHOTrOo 3apsia 3JEKTPOHA METOJIOM MarHeTpoHa
19 Judpaxuus ceera
Hndpaxums ceera N3ydenue nazepHOro U3ny4eHus
20 1 [Tonsipusanus ceera
OJIIpU3ALIs CBETa N3ydeHne "HTEHCUBHOCTH CBETA, MTPOIICAIIETO YEPE3 MOIPOU I
21 Temnosoe usnydenue u | TEIIOBOE U3TYYEHHE U €TO 3aKOHBI
€ro 3aKOHBI Onpenenenne nocrosinHot  Credana-bonbpimana
[Tnanerapnast moaens aroma bopa-Pesepdopna
N3ydeHne CHOEKTpaJbHOrO COCTaBa HEOHOBO-TEIMEBBIX  HCTOYHHUKOB,
23 [TnanerapHas MOJEIb |MCIIOIb3YEMBIX B CBETOTEXHHKE.
aroma bopa-Pesepopna [HccnenoBanue CieKTpOB MOITIOIIEHHS U IIPOIYCKaHHUS.
Ornpezenienne  JJIMHHOBOJHOBOM TpPaHUIIBl  CHEKTpa TMOTJIOWICHUS U
BEIYHCIIEHHE TOCTOSHHOM I imanka.
3 DneMeHTHI (PM3UKH TBEPJOTO Tela
25 NIEMEHTbI pu3HKH CHsTHE BOJIBT-aMIIEPHBIX XapPaKTEPUCTUK MOTYITPOBOIHUKOBBIX JHUOIOB

TBEPJOTO Tela.

I/I3yquI/Ie pa6OTbI MOJIYITPOBOAHHUKOBOI'O BBIIIPSAMUTECIIA

5.4. CamocrosiTenpHasi paboTa o

OyJaromuxcs

No | HaumeHnoBaHue pasjaena .
ConeprxkaHune caMOCTOSTEIbHON paboThI
/1 | JUCHMIUIMHBI M TEMBI
Kunemarnka noctynaresibHOTO U BpAalIaTEIbHOTO JBUKCHUS
1 Dusnyeckue OCHOBEI Beimmonuenne WNJ/I3. BpimonHenwe pacdy€TOB W BBINOJHEHHE OTYETa IO
MCXaHUKHI nabopaTopHoi paboTe
JnHamuka JnHamMuKa nocTynaTeabHOrO IBUKEHUS
2 nocrynarenbHoro 1 (Bemmonnenue WMJI3. BeimosiHeHue pacy€ToB M BBINOJHEHUE OTYETA 10
BpaIaTeJIbHOTO nabopaTopHoi paboTe
JIBHOKCHUS
Pabota u sneprus
3 Pabota u sHeprus Bemmonnenue MWJ/13. BwimonHenue pacu€ToB W BBIIOJIHEHHE OTYETA TI0
nabopaTopHoii pabote
MexaHnka MexaHMKa BpalaTeJbHOTO ABUKEHUS TBEPAOTO TENIA
4 BpAILaTEILHOTO Boinonnenue WMJ13. BoimosnHeHne pacdy€ToB U BBINOJHEHHE OTYETA M0
JIBUKEHHS TBEpAOro |mabopaTopHoil paboTe
Tena.
. ®dusrka KojaeOaHul 1 BOJIH
5 Dusuka xonebauii u Boimonnenne WMJI3. BoinonHeHne pacu€ToB W BBIOJHEHHE OTYETA IO
BOIH. nabopaTopHoi paboTe
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
6 OcHose! MOTICKYIAPHO™ | B ionHerue N/13. BrimonHeHne pacy€TOB W BBITOJIHEHHE OTYETA IO
KUHETUYECKON TEOpHUH naGopatopHoii pabore
Craructudeckas pusnka
7 |Crarucruyeckas Gpu3nKa. Bemonuenne WNJ/[3. BpimonHeHwe pacdy€TOB W BBINOJHEHHE OTYETA IO
nabopaTopHoii paboTte
OCHOBBI TEPMOJMHAMUKHU
8 |OcHOBBI TEPMOIUHAMUKHI Boimmonnenue MJI3. BrimonHeHue pacu€roB W BHIIOJHEHHE OTYETA IO
nabopaTopHoOi paboTe
SIBenus nepeHoca
9 SIBnieHuUs TIepeHoca. Brimmonnenue MJI3. BrimonHeHue pacu€ToB W BBIIOJIHEHHE OTYETA IO

nabopaTopHOi paboTe




DnexTpocTaThKa

11 DJeKTpoCcTaTHKA Bemonnenne MJI3. BrimonHeHue pacuy€ToB M BBINOJIHEHUE OTYETA IO
nabopaTopHoii pabote
I1OCTOSIHHBIN 3JIEKTPUYECKHUM TOK
12 [ToCTOSHHBII TOK Brimmonnenne WJI3. BrinmosHeHue pacy€ToB W BBINOJHEHHUE OTYETA IO
nabopatopHoit pabote
MarnutHoe nosie B |MarautHoe none. 3akoH bruo-Casapa-Jlanaca. 3akon Ammnepa
13 | Bakyyme. 3akon buo- |Bemonnenne W/I3. BrimonneHue pacuy€ToB M BBHIIOJIHEHHE OTYETA IO
Casapa-Jlariaca nabopaTopHoOl paboTe
M . MarsuTHbIE CBOMCTBA BELIECTBA.
14 ArHUTHBIC CBOUCTBA |\B 116 HeHme N/13. BeimonHeHue pacdy€ToB M BBINOJHEHUE OTUYETA IO
BEILECTBA. o
nabopaTopHol pabore
JleiictBre MaruuTHOro |Hl€MCTBME MarHUTHOrO MOJIS HA ABMKYLIMECS 3apsAbl U TOKU
15 nounst Ha aBwkymecs |Beimonnenne W/[3. BoimonHenne pacy€ToB M BHINOJIHEHHE OTYETA 110
3apsAbl U TOKH. nabopatopHoit pabote
5 DneKTpoMarHuTHast UHIYKITHSI.
16 JICKTPOMATHUTHAR By o mnenme WN/13. BeimonHeHue pacy€ToB U BBINOJHEHUE OTYETA IO
WH us .
AYKI nabopaTtopHoO# pabote
OcHoOBBI TEOpUU OcHoBbI Teopun MakcBesuia Juist 3J€KTPOMarHUTHOTO MOJIst
17 Makcsemna s Bommonnenne WJ/13. BeimonHeHue pacu€ToB U BBINOJIHEHUE OTUYETA 10
3JIEKTPOMArHuTHOroO  |mabopaTopHOil paboTe
0JIst
WuTepdepenns ceera
18 | Uurepdpepennus ceera |Bomonnenne HWMJI3. BrimonHenwe pacy€ToB W BBHIIOJIHEHHE OTYETA 110
nabopaTtopHoO# pabote
Hudpaxius ceera
19 Judpakuus cBera Beimmonuenune WJI3. BrinmosHeHue pacy€ToB M BBINOJIHEHHUE OTYETA MO
nabopaTopHoi pabore
[lonsipuszanusa ceera
20 [Monspuszanus ceera |Bbimonnenne MJI3. BbinonHeHne pacdy€ToB M BBINOJHEHHE OTYETA 10
nabopaTopHoii padote
T TennoBoe U3Iy4eHNUe U €ro 3aKOHbI
MJI0BOE U HUE U N N
21 CIIOBOC U3TYUCHUC M| By 1o nHeHme WN/13. BeimonHeHue pacy€TOB M BBINOJHEHUE OTUYETA IO
T0 3aKOHBI .
Cro 3aKo nabopaTtopHoit pabote
. Buemnuit poroapdext. Ipdext Komnrona.
Bueurnuit poroapdexr. N ,
22 5 K Boimonnenne WMJI3. BrimonHeHue pacdy€ToB M BBINOJHEHUE OTYETA IO
kT Komnrona .
(boe OMIITO nabopaTopHoi pabore
ITnanerapnast mozens atroma bopa-Pesepdpopaa
[InanerapHas Mmonenb N "
23 5 p Bremonnenne WJ/13. BeimonHeHue pacu€ToB U BBINOJIHEHHE OTUYETA IO
atoma bopa-Pesepdopna o
P phopa nabopaTopHoii pabote
DNeMeHTH KBAaHTOBOM | JJIEMEHTHI KBAaHTOBOW MeXaHUKH. Y paBHeHue Lllpeaunrepa
24 | mexanuku. Ypasuenue |Boimonnenwe W/[3. Beimonnenne pacy€ToB M BBHINOJHEHHE OTYETA MO
[Ipenunrepa naboparopHoit pabote
5 DneMeHTHl GU3UKH TBEPAOIo Tela
MEHTBI (PU3HKHU N N
25 fIemMe pm3 Boimonnenne WMJI3. BrimonHeHue pacdy€ToB M BBINOJHEHHWE OTYETA IO

TBCPAOro TeCJa.

nabopaTopHoi paboTe




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

IIporpaMMoOil TUCUMIUIMHBI IIPEAYCMOTPEHO IIPOBEACHUE JICKIMOHHBIX 3aHATUM, HA KOTOPBIX HACTCS
OCHOBHOM CHCTEMAaTU3MPOBAHHBIA MaTepHall, W IPAKTUYCCKUX 3aHATHM, NPEIIOIaralolluX 3aKpeIuICHHe
M3Yy4EeHHOT0 MaTepuana u GopMupoBaHue, y 00yJaronmxcs, HeoOX0AUMbIX 3HAHUH, YMEHUH U HaBBIKOB. Kpome
TOr0, B@)KHEHIIMM 3TaloM H3y4eHUs AUCLUIUIMHBI SBISETCS CaMOCTOsTENbHas paboTa OOydaroUIMXcs ¢
HCII0JIb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEN COBPEMEHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHH.

B 06beM caMoCTOATENbHONM PA0OTHI IO JUCHUIUIMHE BKIIOUACTCA CIEAYIOLIee:

- U3yYEHHUE TEOPETHUYECKUX BOIIPOCOB 110 BCEM TeMaM JUCLUIUIMHBL;

-[I0/IFOTOBKA K JJAOOPAaTOPHBIM 3aHITUSAM;

- IOArOTOBKA K IPAKTUYECKUM 3aHATUSAM;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOArOTOBKA K IK3aMEHY.

3aJ10roM yCIENIHOTO OCBOEHUS ATON AMCLUIUIMHBI ABISETCA 00s3aTeIbHOE MOCEIIEHUE JIEKIIMOHHBIX U
MPAaKTUYECKUX 3aHATUH, TaK KaK IMPOMYCK OJHOro (TeM Oosiee, HECKOJIBKHX) 3aHATUH MOXET OCIOXKHHTb
OCBOEHHE pa3JieoB Kypca.

[Tpuctynas Kk U3y4eHUIO JUCLUILIMHBL, HEOOXOIUMO B IIEPBYIO OUEPEb 03HAKOMUTHCS CO- AEpKAHUEM
PITJA nnst cTyneHTOB Ou4HOW (opMbl OOyueHHs, a TaKKe METOJMYECKHMHU YKa3aHUSMHM 10 OpraHu3aluu
CaMOCTOSITENIbHOM paObOThl U MOATOTOBKU K MPAKTUYECKUM 3aHATHSM.

[Tpy MoAroToBKE K MPAKTHYECKUM 3aHATUAM U B paMKaxX CaMOCTOSTEIbHOM PabOThHI 10 U3YyYCHHIO
JUCHIUTUIAHBI 00y4JaromuMcsi He0OX0IUMO:

- TIOBTOPUTbH 3aKOHCIEKTUPOBAHHBIM HA JICKIIMOHHOM 3aHSATUU MaTEpHajl U JONOJHUTH €r0 C y4eTOM
PEKOMEHIOBaHHOM 110 IaHHOM TEME JIMTEPATYPBHI;

- IpPU CaMOCTOSATENIBHOM M3yYEHUM TEOPETUYECKOM TEMBI CHAENaTh KOHCIIEKT, HCIOJb3Yys
pekomenioBanHbie B PI1J] ncrounukuy;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJaHNs] B PAMKaX U3y4aeMOU TEMBI;

- OTBETUTh HAa KOHTPOJIbHBIE BOMNPOCHI MO TeMe, ucnoib3ys Marepuainsl @OC, nubo rpynnosbie
WHIVBUAYAJIBHBIE 3a/1aHUsI, IOATOTOBJICHHBIE IIPENIOIaBaTENEM;

- IOArOTOBUTHCA K IIPOMEXKYTOYHOU aTTECTALUH.

HTorom u3ydeHus QUCLUIUIMHBI SBJSIETCS 3K3aMEH. DK3aMEH IPOBOAMTCA IO PACIHMCAHUIO CECCHU.
®opma npoBesieHus 3aHATHS — ycTHas. CTyIeHTbI, HE MPOIIEAIINEe aTTEeCTAlUI0 10 TpaduKy CECCUU, JTOJIKHBI
JIMKBUIUPOBATH 3aJ0JKEHHOCTh B YCTAHOBJICHHOM IOPSIJIKE.

7. OueHoYHbIe MATEPUAJIbI /JIsl NMPOBEdEeHNUs] TEKYIIero KOHTPOJIs YCIeBAaeMOCTH U TMPOMEKYTOUYHOM
arrecTauvu 00y4armMXcs N0 JMCUUILINHE (MOIYJII0)
7.1. IlepedyeHb KOMIETEHIINH ¢ yKa3aHUEM 1TaoB UX (HOPMHUPOBAHMSI B MPOIIECCE OCBOCHUS AUCIIUIIIINHBI

KOI[ 1 HAMMCHOBAHHC

li\i KOHTpOJII/IpyeMB(IISI (1,333JI1[$IH JACITUILIAHEI HHIMKATOPa KOHTPONHPYEMOii BHHCOEGI::::OFO
Y KOMIICTCHIIMH pea
OIIK-1.1, YK-1.1, OIIK-1.4, VCTHBIE OmpoC, TECTHI
1 |Pusudyeckre 0OCHOBBI MEXaHHKH OIIK-1.5, YK-1.2, YK-2.4, poc, ’
OINK-1.2 pelieHue 3aaa4q
OIIK-1.1, YK-1.1, OIIK-1.4, .
2 JlnHamuka MOCTYNATEILHOTO 1 OMK-15. VK-1.2. VK-2.4 YCTHBI OMpoC, TECTHI,
BpAaIaTeIbHOTO JIBHKCHHUSI ' bHK-l' 2’ " |pemeHue 3amaq
OIIK-1.1, YK-1.1, OIIK-1.4, Vernsii on TeCTLL
3 |PaGora u sHeprus OIIK-1.5, VK-1.2, VK-2.4, |7 € OTpoc,  TECTRL,
OINK-1.2 pelIeHne 3a1aq

OIK-1.1, VK-1.1, OTIK-1.4,
OIIK-1.5, YK-1.2, YK-2.4,
OIK-1.2

Mexanuka BpalaTeIbHOro JIBYDKEHUS
TBEPJIOTO TeJIa.

YCTHBIM  OIPOC, TECTHI,
peleHue 3aaa4y

5 |Dwusmka koebanmit U BOJIH. OIIK-1.1, YK-1.1, OIIK-1.4, |YcTHBI onpoc, TECTHI,




OIIK-1.5, YK-1.2, YK-2.4,
OIIK-1.2

penieHue 3aaa4

OIIK-1.1, YK-1.1, OIIK-1.4,

6 [OcHoBbl MonekynsgpHo-kuHeTnueckon Teopuu [  OIIK-1.5, YK-1.2, YK-2.4, YCTHBIH — ONIPOC,  TECTE,
OIK-1.2 pelIeHus 3a/1a4
7 |Cratuctrueckas pusmka. OIIK-1.1, YK-1.1, YK-1.2 YCTHBII  ONIpOC, | TECTBI,
pelicHuE 3a1a4
8 |OcHOBBI TEPMOIUHAMUKHI OIIK-1.1, YK-1.1, YK-1.2 YCTHBI  ONIpOC,  TECTBI,
PCIICHME 3a1a4
9 |SBneHus mepeHoca. OIIK-1.1, YK-1.1, YK-1.2 YCTHBII  ONIpOC, | TECTBI,
pelicHue 3a1a4
10 |Dusucckue OCHOBB! MEXAHHKH  OITK-1.1, VK-1.1, YK-1.2  |Tectuposanue
MougekyiaspHas GHU3MKa U TEPMOAMHAMUKA.
OIK-1.1, VK-1.1, OTIK-1.4, VCTHBIE ONpOC, TECTHI
11 [3nexTpocraTtuka OIIK-1.5, YK-1.2, YK-2.4, poc, ’
OINK-1.2 pelIeHus 3a/1a4
OIIK-1.1, YK-1.1, OIIK-1.4, v .
12 |ITocTOSIHHBIA TOK OIIK-1.5, YK-1.2, YK-2.4, CTHBIM — OTIPOC, - TCCTR,
OINK-1.2 pelIeHus 3a1a4
13 MarnutHoe MMoje B Bakyyme. 3akoH bwuo- OIK-1.1. YK-1.1. VK-1.2 YCTHBIH  ONpPOC, TECTHI,
Casapa-Jlamaca " " ' peLIeHus 3a1a4
14 |MaruuTHEIC CBOICTBA BEIICCTBA. OIIK-1.1, YK-1.1, YK-1.2 YCTHBII  ONIpOC, | TECTBI,
pEIIEHMS 33124
. OIIK-1.1, YK-1.1, OIIK-1.4, .
15 JleficTBrE MarHUTHOTO ITOJISI HA JBHXKYIIHCCS OIK-1.5. VK-1.2. VK-2.4 YCTHBIA  OIPOC, TECTHI,
3apsapl U TOKH. 6HK-1 2’ " |pemeHus 3amaq
16 |DnmexkTpoMarHuTHAs HHIYKITHS OIIK-1.1, YK-1.1, YK-1.2 YCTHELI OIPOC,  TECTE,
pEIIEHMS 33124
17 OCHOBBI TEOPHUH Makcaemia ML SHEC ] VE-1]. VK-1.2 YCTHBIH  OIPOC, TECTHI,
DJIEKTPOMATHUTHOT'O MOJIS " " ' pelieHus 3a1a4
18 |Msrepdepenus caera OIIK-1.1, VK-1.1, YK-1.2 |YCTHEIA ompoc, Tecte,
peliecHre 3a1a4
19 |Iudppaxuus crera OIIK-1.1, VK-1.1, YK-1.2 |YCTHEIA ompoc, Tecte,
peliecHue 3a1a4
20 (ITonstpusanms cBeta OIIK-1.1, YK-1.1, YK-1.2 YCTHBIH  ONpOC, | TECTBI,
pelicHue 3a1a4
21 |TemoBoe M3TYUCHHE U €TI0 3aKOHBI OIIK-1.1, YK-1.1, YK-1.2 YCTHBIH  ONpOC, | TECTBI,
peliecHue 3a1a4
22 |Buemnuit potorddexr. dpdext Komnrona OIIK-1.1, YK-1.1, YK-1.2 YCTHBIH  ONpOC, | TECTBI,
pelicHue 3a1a4
23 IInanerapnas MOZENb aroma bopa- OMK-11. VK-1.1. YK-1.2 YCTHBI  OIPOC, TECTBHI,
Pesepdopra o o ' pelIeHne 3a1a4
24 DJIEMEHTHI KBAHTOBOW MEXaHUKH. Y PaBHEHHE OTK-11. VK-1.1. YK-1.2 YCTHBI  OIpPOC, TECTHI,
HIpenunrepa o o ' pelieHue 3a1a4
25 [DneMeHThI (PU3UKHU TBEPIOTO TENA. OIIK-1.1, YK-1.1, YK-1.2 YCTHBIH  ONpOC, | TECTBI,
pelicHue 3a1a4
dusnueckue OCHOBBI MEXaHHUKH.
MonekynsipHass (GuU3MKa ¥ TEPMOJUHAMHKA. DK3aMeHAIHOHHbIE
26 |DnektpuuectBo u MarHeTHsM. Bomamosasa| OIIK-1.1, VK-1.1, YK-1.2

OIITHUKA. DJIEMEHTBI KBAHTOBOM

aTOMOB M MOJICKVJI.

bu3uKu

OueTsl

7.2. TUMoOBbIe KOHTPOJIbHBIE 3aJIJaHHsI UM UHBIE MaTepHajIbl TEKYIIETO0 KOHTPOJIS YCIIeBAeMOCTH, HEOOXOTUMbIE
JUIS OIICHKH 3HAHUI, YMEHHI 1 HaBBIKOB U (MJIN) OMBITA MPO(ecCHOHATbHOM NeSTEIbHOCTH, XapaKTePU3YIOIINUX
sTanbl HopMUPOBAHMS KOMIETEHIIUH B MTPOIIECCE OCBOCHUS AUCIUTIINHBI




Jns mpoBepku chOpPMHUPOBAHHOCTH HHAWKatopa aoctwkeHus kommereHiuu OIIK-1.1, OIIK-1.2,
OIIK-1.4, OIIK-1.5, YK-1, YK-2 :

3amaun

1. ITynst 1€TUT rOPU3OHTATIBLHO U MOMAJAET B 1IAP, 3aKPETVICHHBI Ha HEBECOMOM KECTKOM CTEpXKHE, U
3acTpeBaeT B HeM. Macca nynu B 1000 pa3 meHble macchl mapa. PaccrosiHbe oT LeHTpa mapa 10 TOYKH
nojseca |=1 m. HaliTi ckopocTb Iy, eciii CTep)KeHb OTKIOHMIICS Ha 30°.

2.Ilon nevictBueM kacarenbHol cuibl 10 H, MaxoBuk octanaBiuBaetcs, caenaB 20 060poToB. MaxoBuk
CUMTATh OAHOPOAHBIM HUcKkoM. Pamuyc nucka R=20 cm, macca m=2 kr. HaliTu HauaapbHYyIO 4acTOTY BpalllCHHUS.

3. O6pyu maccoii 2 kr u paauycom 20 cM BparmiaeTcs 1o 3akony ¢=t3 -5t2+6t-2. HaliTu MOMEHTBI CHIIBI
yepes 1c, 2 c u 4 ¢ nocne Hayana BpauieHusl. OTBETUThH YCKOPSIOLIUE UM TOPMO3SIINE STH MOMEHTBHI.

MonekynspHas puzuka U TEPMOAMHAMHKA

4.0npenenuTs yASNbHYIO TEIUIOEMKOCTH ra3oB: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4, NO2.

5.IIpu u30TepMUYeCcCKOM pacIIUpeHHH O0BbEM Ta3a yBenuuuics B 3 pa3a. Ha ckoibko M3MEHHIIOCH
JIaBJICHHUE, €CJIM HadanbHOe AaBieHue Ob110 420 xI1a?

6.1Ipu Y@ ob6iydueHnH 1ByXaTOMHOTIO Ta3a napiieHue ypenmnuuiaoch co 100 kIla o 150 lla. Kakas mosns
MOJIEKYJI ra3a pacraiach?

7. Ilpu agmabaTHOM CoKaTHH 2 MOJIEH Kuclopoza Oblia coBepiieHa padora 415,5 /. Bo ckonbko pa3
yBenu4ImIoCch naBieHue raza? Koneunas temmeparypa 300 K.

DNEKTPUYECTBO U MAarHETU3M

8.Uetsipe 3apsaa 1=02=2 uKn, 03=04=4 uKn HaxoasTcs B BepIinHax KBajapara co CTOpoHo# a=10 cMm.
HaiiTi HanpsKeHHOCTh M MOTEHIIHAI JIEKTPUUYECKOT0 MOJIs B IIEHTPE KBaIpara.

9. Yetsipe 3apsina 1=02=2 uKn, q3=04=4 1K Haxoas1TCs B BepIIMHAX KBaApara co cTopoHoii a=10 cMm.
HaiiTi HanpsKeHHOCTH M MOTEHIIHAI JIEKTPUUYECKOTO MOJIS B CEPEIUHE CTOPOHBI 3-4.

10. Yersipe 3apsaa ql=02=2 uKn, q3=04=4 uKu HaxoasaTCa B BEpIIMHAX KBajpaTa co cTopoHoi a=10
cM. HaliTu Hanps>KeHHOCTh U MOTEHIUAI JIEKTPUYECKOTO MOJIA B CepeIMHE CTOPOHBI 2-3.

11.1Ba Bo3aymHbeix koHaeHcaropa Cl= C2=6 Mx® coeauMHEHBI MOCIEI0BATEIHLHO U 3apsHKEHBI 10
pasnoctu norenuanoB U=100 B. Ha ckoibko U3MEHUTCS SHEPTUS CUCTEMBI, €CJIM HE OTKJIF0Yast KOHIEHCATOPHI
OT MCTOYHMKA, MEXJYy IUIACTUHAMHU I[IE€PBOrO0 KOHJEHCATOpa BBECTU JHUAIEKTPUK C AUDIEKTPUUECKOMN
MIPOHMUIIAEMOCThIO €=57

12.BonbdpamoBas cnivpaib dneKkTpruueckoi samnouku npu t=20°C nmeet conporusienue R=35,8 Om.
KakoBa Oyznet Temneparypa 12 HUTH JTaMIIOYKH, €CJIN TIPY BKIIOYEHUH B ceTh ¢ HanpsbkenneM U=120 B o autu
uznet Tok 1=0,33 A? TemnepaTypHbiii KO3pGUIUEHT CONPOTUBIEHUS BoIbppama 0=4,6-10-3 K-1.

13.B neHTpe kBaJpaTHON paMKH C TOKOM MarHuTHas HHAyKIus paBHa 0,1 mTn. Haiitu BenuuuHy Toka B
MIPOBOJIE paMKH, eciu e€ nepumerp paseH 40 cm.

14.13 mMenHOTO TIpOBO/a ceueHneM S=1 MM2 crenanu KOJbllo JIuHOU 1=251,3 ¢M U MOIKITIOYMIN K
HMCTOYHHKY TOKa ¢ HanpspbkeHuem U=240 B. HaliTu MarHuTHYIO HHIYKIMIO B IICHTPE KOJBIIA.

15.Yepe3 kaTylIKy, UHAYKTUBHOCTh KOTOpoil L=21MI'H, TeueT TOK, N3MEHSIONIUICS CO BPEMEHEM I10
3akony I=10sin(wt), rae 10=5 A, ®=27/T u T=0,02 c. HaiiTi 3aBUCHMOCTH OT BpeMeHH t 3./1.C. CAMOUHAYKIIUH €I,
BO3HHUKAIOIIEH B KaTyIIKe U MUHUMaIbHOE 3HAaYSHHE ATOH 3./1.C. Eimin.

BousiHoBas ontrka

17.B onbiTe FOHra oTBEpCTHS OCBEIIANINCH MOHOXPOMATHYECKUM CBETOM (A=500HM).

Paccrosinue Mmexay orBepctusimu 0=1MMm, paccTosHME OT OTBepcTHH 10 3kpaHa 2,5 M. Haiitu
TI0JIO’)KEHHE TPEX MEPBBIX CBETJIBIX MOJIOC.

18.ITocTosinHas audpakimoHHoit pernetku d=1mkm. Kakyro pa3HOCTh JJTHH BOJTH AL MOKET pa3pelinTh
3Ta perieTka B oosactu cuHuX Jiyueit (A=400HM) B crieKTpe TPeThero MOopsJIKa, €Cliv IIHUPUHA PEHIeTKH a=2,5¢cM?

OcCHOBBI KBaHTOBOM U aTOMHOM (PU3UKH

19. Kakoii ayinHe BOJIHBI COOTBETCTBYET MAKCUMYM H3JIyYE€HHUS IOBEPXHOCTH MAaXOTHOM 3€MJIU IIPH €€
temnepatype t=27°C?

20. Ilpu puTensHOM 00MyYeHUH cepeOpsiHOM MIIAaCTUHKM CBETOM OHa MpHoOpeTaeT morennuan 3,3 B.
HaiiTi auHy BOJIHBI M 3HEPTUIO NajalmuX GOTOHOB, K KAKOMY AMANa30HY OTHOCUTCS JJIUH BOJIH OTHOCUTCS
3TO U3Ny4YeHue?



21. Onpenenure nepruoabl BpalleHHs dJIEKTPOHA Ha TIEPBBIX TpeX bopoBckux opOuTax.

7.3. Cucrema OIlCHMBaHHS Pe3yJbTAaTOB OOYUEHUsS MO TUCHUILUIMHE (MOJYIIO) MPHU MPOBENECHUU TEKYIIETo

KOHTPOJISI YCIIEBAEMOCTH

OreHKa «OTIIMYHOY
(3auTeHo)

3HAHUSA:
- CUCTEMaTU3UPOBaHHbBIE, ITYOOKHE U MOJIHBIC 3HAHUS 10 BCEM pa3jieiiaM
JTUCIUILIMHBL, 8 TAKXKE 10 OCHOBHBIM BOIIPOCAaM, BBIXOISIINM 3a MpeAeIbl yueOHOM
MIPOTpamMMBbl;

- TOUHOE HCII0JIb30BaHUE HAYYHOU TEPMUHOJIOTHH, CUCTEMAaTHUYECKU IPaMOTHOE U
JIOTUYECKH MPABUIILHOE U3JI0KEHHE OTBETA Ha BOIIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEGHUE OCHOBHOM U JIOMOJHUTEIBHOM JINTEPATYPHI,
PEKOMEHIOBAaHHOI pabodel mporpaMMoii Mo JUCHUTLIHHE (MOJIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPUSIX, KOHICIIUAX U HATPABICHUSAX TUCIUTLIUHBI U
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCIUTLITUH

HABBIKU:

- BBICOKHMI YpOBEHb CHOPMHUPOBAHHOCTH 3asIBJICHHBIX B paboueit mporpamMmme
KOMIICTEHIHII;

- BIIQJICET HABBIKAMHU CAMOCTOSITEIILHO M TBOPUYECKHU PEIIaTh CIOKHBIC MPOOIEMBI U
HECTaH/IapTHBIE CUTYAIlUH;

- IPUMEHSIET TEOPETUICCKIE 3HAHMS JIJIS BBIOOPA METOAMKH BBIIOTHCHUS 33 [AHUM;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUSA 33/1aY;

- 0e3ymnpevHo BaieeT HHCTPYMEHTAPUEM YIeOHOM T CIUIIINHBI, YMEHUE €T0

3¢ (heKTUBHO UCTIONIBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CaMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YU4aCTBYET B
TPYIIIOBBIX O0CYKJIEHUSAX, BEICOKUH YPOBEHB KYJIbTYpPhI UCTIOJIHEHUS 3aJaHUI

OreHKa «X0poIIo»
(3auTeHO)

3HAHUS:
- TOCTATOYHO IOJTHBIE ¥ CHCTEMATH3WPOBAHHBIC 3HAHMS 110 JTUCIUTLINHE,

- YCBOEHHUE OCHOBHOM U JIOTIOTHUTEIHHON TUTEPATYPHI, PEKOMEHA0BaHHOM padoueit
MIPOrpamMMOil IO JTUCIUTIITUHE (MOJIYIIIO)

YMEHHS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIIIUAX U HAIPABICHUSIX
TUCIUIIMHBI U JaBaTh UM KPUTHYECKYIO OIICHKY)

- ACTIOJIB3YeT HAYIHYIO TEPMHUHOJIOTHIO, JIMTHTBUCTHYECKH U JIOTHUECKH TTPABMIILHO
U3JIaraeT OTBETHI HA BOMPOCHI, YMEET JeNlaTh 000CHOBAHHBIE BHIBOJIBI;

- BIIQJICeT HHCTPYMEHTApUEM TI0 JUCIHUILTNHE, YMEHHUE €T0 HCIT0JIb30BaTh B
MOCTaHOBKE U PELICHUH HayYHbIX U TPO(HeCcCHOHATBHBIX 3a7a4

HABBIKU:

- caMOCTOsITeNbHAs paboTa Ha MPAKTUUECKUX 3aHATHUSAX, YIaCTUE B TPYIIIIOBBIX
00CYXIEHUSX, BRICOKHI YPOBEHB KYJIbTYPhI HCIIOJTHCHHUS 33 ITaHUH;

- cpeHui ypOBEeHb CPOPMUPOBAHHOCTH 3aSBICHHBIX B paboueil mporpamme
KOMIICTCHITN;

- 0e3 3aTpyJHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIIIOJIHEHUS 3a/IaHUM;

- 000CHOBBIBAET XO] pEIICHUS 3a/1a4 0e3 3aTpyTHEHUI




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSIX, KOHIEIIUAX U HAPABICHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1oj, pyKoBOJCTBOM IIPENOAaBATENsl Ha IPAKTUYECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUM aJITOPUTMA BBINOJIHEHUS 3aJaHUN

Orenka 3HAHUA:

«HEY/IOBJIETBOPUTENIHO» (- (parMeHTapHbIE 3HAHUSI 110 AUCLUILINHE;

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);

- 3HaHHME OT/IEJIbHBIX UCTOUHHUKOB, PEKOMEHIOBaHHbBIX paboyeil mporpaMMoi no
JTUCITUTLINHE;

YMCHUSI:

- HE yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 00OCHOBATh AJITOPUTM BBINOJIHEHUS 33 JaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTEIbHOCTH,  XapaKTepU3YIOLIUX ATanbl  (OPMUPOBAHUS  KOMIIETEHIMH B  IPOIECCE OCBOEHUS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

I. MarepuanpHas Touka. KnHeMaTndecKue XapaKTEpUCTHUKH: TPACKTOPHs, IIyTh, NEPEMEILCHHUE,
CKOPOCTb U YCKOPEHUE; ONPEIEICHUE U CBA3b. PABHOMEPHOE, YCKOPEHHOE U 3aMEIJIEHHOE JIBUXKECHUE.

2. PaBHOnEpeMeHHOE IBUKEHUE, TPUMEP — IBUKEHHUE Tejla, OPOIIIEHHOI O TI0JT YIJIOM K TOPU30HTY.
. Kunemarunka BpamareiabHOro JBUKEHHSI. BEKTOPBI yIri0BOM CKOPOCTH U YyCKOPEHMUS.
. YIJ10BbIE KHHEMATUYECKNE XapAKTEPUCTUKN U UX CBS3b C IMHEHHBIMHU.
. [IpyHIUT OTHOCUTENBHOCTH, TipeoOpazoBanust ["amuies 111 CKOPOCTH U YCKOPEHHSL.
. Onementsl CTO. Ilocrynatsl. [IpeobpazoBanre BpeMeHH U KOOpAUHATHI. MIHTEepBa.
. OnemenTtsl CTO. IlocTynaTel. PensITUBUCTCKUI UMITYJIBC, PENIATUBUCTCKASI SHEPTUS.
. 3aKOHBI IMHAMUKH MaTepHabHOM ToukH. (3akoHbl HproTOHA).
. Buasl cuin: BCEMUPHOTO TATOTEHHUS, TSKECTU. JIBUKEHUE IO JENCTBUEM CUIIBI TsKeCTH. Bec.

10. Cuma ympyrocth, e€ mpupoaa u pacu€ét. Moayne IOura. Jlepopmanun. J{narpamma HanmpsoKeHUs
nedopMaruu.

11. Ummynbe. UMnynbe cuibl. 3aKOH COXpaHEHUs UMITYJbCa. [[0IHBIN MMITYIIBC CUCTEMBI TEIL.

12. 3akoH coxpaHeHuss HMITyJabca. Ynpap. Pacuér ckopocteil Ten mpu LEHTpaJbHOM aOCOIIOTHO
HEYIIPYroOM yAape.

13. 3akoH coxpaHeHus uMIyibca. Y aap. Pacuér ckopocTeii Ten npu HeHTpaTbHOM a0COTIOTHO YIPYTroM
yzape.
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14. PaGota. PaboTta nepemeHHOM criibl. MOIITHOCTD.

15. KoHcepBaTHBHbBIE 1 HEKOHCEPBATUBHBIE CUJIBI MX paboTa. [loTeHnansHas SHeprusl.

16. Kunetnueckas sneprus. [loiHas sHEprus, 3aK0H COXpaHEHUS SHEPTUH.

17. Bpamenue tBepaoro tena. llonstue momenta cuiabl. OCHOBHOE YpaBHEHHE JUHAMUKHU
BpalaTEIbHOTO JIBH)KCHHUS.

18. MoOMEHT MHepLMH, ONPEEIIEHNE U NIPUMEp pacueTa il OQHOpPOAHBIX Tes. Teopema llreiitnepa-
['tolirenca.

19. MoMeHT umIynbca, 3aKOH COXpaHEHHUsI MOMEHTA UMITyJIbCa IIPU BPAIlEHUH TBEPOTO Tea.

20. Pabora npu BpaieHuu TBepAoro tena. Kunerndeckas 3Heprus Bpallarolero Tena.

21. Uentp macc, onpenenenue. LlenTp macc kak Touka MPUITOKEHUS CHIIbI TSKECTH (NMOTEHIMAIbHAs
SHEPTHUS CUIIbI TSXKECTH CUCTEMbl MaTEPUATBHBIX TOYEK XU MOMEHT CHJI TSIKECTH).

22. VneanbHbli Ta3, mapamMeTpbl WIeaIbHOrO rasa. 3akoH ABoraapo u Kianeiipona-MenneneeBa.
N3onporiecchl.

23. CpenHee 4uciIo CTOTKHOBEHUHN MOJICKYI, CpeaHss TUHA CBOOOTHOTO mpodera.

24. SIsnenus nepenoca. Auddysus. Koapbunuent nuddysuu.

25. SlBnenus nepenoca. TemmonpoBoaHOCTh. KOadhHUIIMEHT TEIIOMPOBOIHOCTH.

26. SIBnenus neperoca. Bsskocts. Koaddurment BazkocTu.

27. IloBepxHocTHOE HaTshkeHHe. CMaunBaHue. KanwuisipHble siBIEHUS.

28. Cpennsisi 3Heprusi MOJEKYJbl HAEATbHOTO Ta3a, cTerneHu cBoOoabl. Teopema bonbimana o
pacnepeiesIeHuy YHEPIUU 110 CTETIEHSIM CBOOO/IBI.

29. BuyTpeHHss 3Heprus rasa, pabora rasza, nepBoe Hadajio TepMOJIUHAMUKU.

30. TerutoemkocTh raza, CV u CP, cootHomenue Maiiepa.

31. Annabaruueckuii mporecc, ypaBHenue, koagduiment [lyaccona.

32. TemnnoBble MamuHbl. Bropoe Hauano TepmoanHaMuku. [IpuHIMI paboThl TEMIOBBIX MALINH.

33. Huxn Kapno, K 3TOro 1ykia.

34. Tlonstue 06 oOpaTHMBIX U HEOOpaTUMBIX Tporeccax. DHTponus. HepaBenctBo Kiaysmyca. Kna
LMKJIA pealbHbIX TEIUIOBBIX MAIIMH.

35. 3akon Kynona. HanpsikeHHOCTD AJIEKTPOCTaTUYECKOTO NoJis. [[puHIMI cyneprno3uiuu i BEKTopa
HaIpsKEHHOCTH NoJsl. JINHUKM BEKTOpa HANPSKEHHOCTH.

36. PabGoTa cun anekTpocraTiueckoro noss. Teopema o IMPKYISIIMKA BEKTOpa HAMPSKEHHOCTH.

37. Ilorennuan. IlpuHnun cynepno3uuuu Ui NOTEHIHaa.

38. CBs13b MEX1y HANPSHKEHHOCTHIO SJIEKTPOCTATUYECKOTO OISl M TOTEHIIMATIOM. DKBUIOTEHIIMAILHBIE
MTOBEPXHOCTHU U UX CBOICTBA.

39. IloTok BeKTOpa HAMPSHKEHHOCTU. DJIEKTpocTaTudeckas Teopema ["aycca.

40. ITonsspHBIE M HETIOJSIPHBIE JUAJIEKTPUKHU. J(MaNeKTpuyecKas IPOHUIIAEMOCTh U BOCIIPUMMYHBOCTD.

41. BekTop nossipu3aiyy ¥ BEKTOP AIEKTPUUECKOTO CMEIICHHUS.

42. Cerneroanektpuku. [Ipsimoit u o6paTHblil mbe303¢ddekT. [IpuMenenne nbe3031eKTPUKOB B TEXHUKE.

43. IIpoBOJHUKH B 3JIEKTPOCTATHUYECKOM I0JIE. DIIEKTpOCTaTUUYeCKasi MHAYKLMA. Y CJIOBUSI paBHOBECUS
3apsA70B HAa IPOBOJHMUKE.

44. Emxoctb npoBojHuKa. [Inockuit konnencatop. Lununapuyeckuit u chepudeckuii KOHAEHCATOPBI.

45. CoelMHEHHS KOHICHCATOPOB.

46. DHeprus cUCTEMBI 3apsA0B. DHEPrus 3apsKEHHOTO IPOBOAHMKA U KOHEHCATOPA.

47. DHeprus 3N1eKTpoCcTaTu4ecKkoro noiiss. O0beMHast INIOTHOCTh YHEPTUH.

48. OCHOBHBIE XapaKTEPUCTUKHU MOCTOSSHHOTO ToKa. Cuiia Toka. [1moTHOCTh TOKa.

49. DOnextpoaBwxkymias cuia. Hampsbkenune Ha ywactke nenu. 3akoH Owma ajig ydacTka LENu.
ConpoTuBieHue mpoBoAHUKOB. 3akoH OMa B quddepeHnnansHoi popme.

50. PaboTa 1 MoutHOCTh TOKa. 3akoH Jlxoyins — Jlenna. 3akon [xoyns — Jlenna B quddepeHnmnambHoi
dhopwme.

51. 3akon Oma 151 HEOAHOPOJHOTO Y4acTKa LENU U 3aMKHYTOH LIETH.

52. Ilpasuna Kupxroda.

53. MaruutHoe nosne. OnsIT Opcrena. MarHUTHBI MOMEHT KOHTYpa ¢ TOKOM. HAyKIMsI MarHUTHOTO
OIS

54. 3axon buo — CaBapa — Jlannaca M 4acTHBIE Cllydau €ro IpUMEHEHUs. JINHUM MarHUTHOU



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

. Hlupkynsuus BEKTOpa MarHUTHOM MHAYKLUHU. 3aKOH IIOJHOTO TOKA (TeopeMa O LUPKYJIALIUN).
MarsnuTHoe 1osie CoJIEHOUAA U TOPOUA.

3akoH AMIiepa.

Cuna Jlopenua.

JBr>KeHUE 3apsKEHHBIX YaCcTUIl B MATHUTHOM TIOJIE.

DddekT Xomna.

KOHTYp ¢ TOKOM B MarHuTHOM II0JI€E.

Pabora, coBepiiaemas mpu rnepeMenieHuu MpoBOIHUKA C TOKOM B MAarHUTHOM TOJI€.
Teopema ['aycca a1t nOTOKa MArHUTHOM MHYKLIHH.

MarnuTHble cBoOcTBa BenecTBa. I 'nnore3a Amnepa. Bekrop HamMmarHnumMBaHusl.
Hanps>xeHHOCTh MarHUTHOTO 10JI1. MarHuTHasi IPOHUIIAEMOCTh U BOCIIPUUMYHUBOCTD.
MarnuTHble MOMEHTBI aTOMOB U MOJIEKYII.

JnaMarHeTUKH U nmapaMarHeTUKH.

deppoMarHeTUKH, UX CBOMCTBA U IPUMEHEHUE.

SIBnenue aMeKTpOMarHuTHOM MHAYKIMKU. 3akoH uuaykuuu dapanes. [Ipasuno Jlenua.
SIBnenne camonHaykuuu. MHAYKTUBHOCTh TPOBOJHUKA. IHIYKTUBHOCTD COJIEHOUIA.
SBnenue B3aumuon unaykuuu. Toku dyko. Tpancopmarop.

OHeprusi MarHuTHOrO MOJIs.

Buxpesoe anexrpuueckoe nose. [lepBoe ypaBHenne Makcsesia.

Tok cmemenus. Bropoe ypaBHeHne Makcgeiuia.

Ilonnas cucrema ypaBHeHM MakcBeinia.

DJIEKTPOMAarHUTHbIE BOJHBI U MX CBOMCTBA.JHEPrus, NEPEeHOCUMAs 3JIEKTPOMAarHUTHOU BOJIHOM.

Bexrop YMoBa — IloliHTHHTA.

77

. KOFepeHTHHe BOJIHEL. OnTHYeCcKas UIMHA IIYTH W OINTHUYCCKasA Pa3sHOCTb XOJa BOJIH. Ycnosue

MaKCUMyMa 1 MUHHUMYMa HHTep(hEpEHITNH.

78.
79.
80.
81.
82.
83.
&4.
85.
86.
87.
88.
89.
90.
9l1.
92.
93.
94.
95.
96.
97.
98.
99.

10
10

Mertonbl HabmoaeHus uHTepdepeHy. HaTepdepeHnys B TOHKUX MJICHKAX.
Konbua Hetotona. [IpuMenenue uureppepeHuny cBera.

[Ipunuun INoiirenca — @penens. 3oas1 Openens.

Judpaxius Ha KpyriaoM OTBEPCTUU U JIUCKE.

Hudpakuus OpayHrodepa Ha ofHOMN 1m1eIH, AUPAKIIMOHHAS pelIeTKa.
Jucnepcus u pazpeniaronias CioCOOHOCTh ONITUYECKUX MTPHUOOPOB.
EcTecTBEeHHBIN U NOJIPU30BaHHBINA CBET. 3aKkoH Maitoca.

[Tonsipu3zanus npu OTpakeHUHU U IpeaoMieHuH. 3akoH bprocrepa.

JBoriHoe ntydenpenomiienue. [lonspusannoHHbIe YCTPOKCTBA.

TemnioBoe HM3JlydeHUE U €ro XapakTepucTUku. AOCOIIOTHO YepHoe Teno. 3akoH Kupxroda.
3akonsl Credana — bonbumana u Buna.

®opmyna Panes — Jlxxunca. «YnbTpaduoneroBas» karactpoda.

®opmyna [lnanka.

OnTuyeckasi TUPOMETPHUSL.

Buemnuit potoad ekt u ero 3akoHbl. YpaBHeHUEe DUHIITEHHA.

Macca u umnynsc ¢poTtoHa. [laBneHue crera.

Apdextr Komnrona. KopnyckynspHo — BOTHOBO JTyainu3m.

Mopnens aroma Tomcona u Pesepdopna.

Crnextp aToMa Boopoja.

Teopus bopa.

Bonnosslie coiicTBa Mukpouactull. @opmyna ne-bpoiins. Judpakuus 31eKTpoHOB.
[Tpunuun HeonpeaeneHHoctel ['elizendepra.

0. BonHoBas ¢yHkuus u ee cBoiictBa. YpasHenue [llpeaunrepa.

1. KBaHnTOBBIE Uncia. ATOM BOJIOPOJa B KBAHTOBOW MEXAHHUKE.

7.4.2. IlpakTuueckue 3aJaHus 7S IPOBEACHUS TPOMEKYTOUHOM aTTecTallii 00yJaroIuXcs

1. 3aBUCHMOCTH IPOHACHHOTO TEJIOM ITYTH S OT BpeMeHu t maercs ypaBHeHHeM S=A+Bt+Ct2, rme A=3 M,
B=2 m/c, C=1 m/c2. HalimuTe CpeHIOI0 CKOPOCTh M CpellHee YCKOPEHHE Tela 3a MEePBYI0, BTOPYIO M TPETHIO
CEKYH/JIbI €T0 TBUKCHHUSI.



2. C Gamruu BeIcOTOM h =25 M ropu3oHTaIbHO OpOIICH KaMEHb CO CKOPOCThIO VX =15 m/c. Kakoe Bpemst
t kamenb Oyner B nBmwkeHun? Ha kakoMm paccrostHuu | oT ocHOBaHUs OamiHK OH yrnajet Ha 3emunto? Kakoi yroin
COCTaBUT TPAEKTOPHsSI KAMHS C TOPU30HTOM B TOUKE €ro MaJeHUs Ha 3eMJIII0?

3. Kamenp OpolIeH TrOpHU30OHTAIBHO CO CKOpOCThIO VX =15 wm/c. Haiigure HopManbHOE U
TaHTeHIIMAIbHOE YCKOpPEHUs KaMHs yepes Bpemsi t = 1 ¢ mociie Hauasna JIBH>KEHUSI.

4. Komneco, Bpamasich paBHOYCKOPEHHO, TOCTUTIIO YriaoBoil ckopoctu 20 paxa/c uepe3 N=10 o6 mocne
Hayana BpaueHus. Haiinurte yriioBoe yckopeHue Koseca.

5. 3aBHCHMOCTb MPOWIECHHOTO TEJIOM ITyTH MO OKPY)KHOCTH PAJAMYCOM =3 M 3a/aeTCsl ypaBHECHHEM
s=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenennre aas1 MOMEHTa BpeMeHH t = 1 ¢ mociie Hayajga JBHXKEHUS
yckopeHue: 1) HopManbHOE; 2) TaHI€HIMAIbHOE; 3) TIOJIHOE.

6. Tesio CKOJIb3UT MO HAKJIOHHOM MJIOCKOCTH, COCTABIIAIOLIEH ¢ TOPU30HTOM yrodi 45 rpaaycos. [Ipoiias
nyTh S = 36,4 cM, Teno npuolperaeT ckopocThb V =2 m/c. Haiigure Ko GUIMeHT TpeHus Tena O MIOCKOCTb.

7. C 6amau BeicoTol H =20 M ropu3oHTaNbHO cO CKOpocThio 10 M/c GporieH kameHb maccoir m=400 r.
npeHeOperast CONpOTUBICHUEM BO3/yXa, ONPEACIUTE sl MOMEHTa BpeMenu t = 1 ¢ mociie Hadana aABuxeHwus: 1)
KMHETUYECKYIO SHEPTHI0; 2) MOTEHIMAIBHYIO SHEPTHUIO.

8. Ilynms maccoit m = 15 1, jersimas TOPU3OHTAIBLHO €O CKopocThio V =200 m/c momamaer B
OamuucTruecKkuii MasTHUK utHOM | = 1 M u mMaccoit M = 1,5 kr u 3actpeBaer B HeM. Ompenenure yroi
OTKJIOHEHHSI MasiTHHKA.

9. CriionrHoOM OTHOPOAHBIN IUCK CKATHIBACTCS 0€3 CKOIBKEHHUS ¢ HAKIIOHHOM MII0CKOCTH, 00pa3yromeit
yroi anb¢a ¢ ropu3onToM. Onpenennre JIMHEHHOE YCKOPEHHE & ANUCKA.

10. HanummTe ypaBHEHHE TapMOHHUYECKOTO KoOJeOaHHUS TOUKH, €clii ero ammautyga A = 15 cwm,
MaKCHMaJIbHas CKOPOCTh KoJebmomeiics Touku 30 Cm/c, HadanmbHas ¢aza 10 rpamycos.

11. Ognopoausiii quck paguycoM R =20 cm konebnercs 0KoJIo TOPU30HTATBLHOM OCH, MPOXOASIEH Ha
paccrostauu | = 15 cm ot nentpa aucka. Onpenenure nepuo T KoeOaHui TUCKa OTHOCHTEIBLHO TOM OCH.

12. Maccy m = 5 r a30Ta, HaXOAAIIYIOCS B 3aKPBITOM cocyie oobemoM V =4 11 ipu Temneparype t1=200
C, marpesatot 10 remnepatypsl 2 = 400 C. Haiigure naBnenus Pl u p2 ra3a 70 U 1ociie HarpeBaHusl.

7.4.3. IlpumMepHble TEMBI KypCcOBOM paboThl (poeKTa) (IIpU HATUUNHN)
KypcoBble npoekThl(paboThl) y4eOHBIM INIAHOM HE MPeyCMOTPEHBI.

7.5. MeTtoauueckue MaTepuabl, ONMpeaelistoliie Ipoue ypbl OLIEeHUBAHUS 3HAaHUH, YMEHHM, HABBIKOB U (MJIN)
OTIBITa PO ECCHOHATBHON NIEATETFHOCTH, XapaKTePU3YIOIINE dTAIbl (JOPMHUPOBAHUS KOMITETEHIIUN

[Tponienypa mpoBeneHUS MNPOMEKYTOUHOW AaTTECTAllMM TEKYIIero KOHTPOJIsS —YCHEeBaeMOCTU
pernamentupyerca [lonoxkeHneM O TEKyIIeM KOHTPOJE YCIEBAa€MOCTH M IPOMEKYTOUHOM aTrTecTaluu
o0yyaromuxcs mo nporpamMMam Baiciiero oopazosanust CIIOI'ACY.

[Mponienypa oneHuBaHus (POPMUPOBAHUS KOMIETCHIIMH MPH TPOBEACHUM TEKYIIETO KOHTPOJIS
npuseneHa B myHkre 7.2 PI1/I.

TurmoBsie KOHTPOJIEHBIC 3a/IaHUS WIIM WHBIE MaTepUaNbl TEKYIIETO KOHTPOJISI IPUBEACHBI B TyHKTE 7.3
PII.

TurmoBsle MpakTHUYECKUE 33AaHUS IS TIPOBECHHUS IIPOMEKYTOYHON aTTECTAI[H TIPUBEICHBI B TyHKTE
7.4.2 PII.

[IpomexyTodHast aTTecTanus Mo AUCIUIUTHHE TPOBOIUTCA B popMme 3adeTa (1 ceM.) u sx3amena (2 ceM.).

B sk3ameHanMOHHBIA OWJIET BKJIIOYEHO JBa TEOPETHMUYECKMX BOMNPOCa W MPAKTUYECKOE 33/1aHue,
COOTBETCTBYIOIUE COJAEPKAHUIO (POPMUPYEMBIX KOMIETEHIIHH.

DK3aMeH MPOBOJUTCS B yCTHOU hopMme. /111 MOATOTOBKM MO SK3aMEHAIIMOHHOMY OuiieTy oTBoauTcs 60
MUHYT.

7.6. KpI/ITCpI/II/I OLICHHWBAaHUA C(I)OpMPIpOBaHHOCTI/I KOMIIETECHITUMN IIpu MPOBCACHNUN HpOMC)I(YTO‘{HOI‘;I aTTeCTalun

| YpoBEeHL OCBOCHHUS U OIIEHKA




Kpurepuu
OLICHUBAHMS

Onenka Onenka
«HEYIOBJICTBOPUTENH | «ynoBIeTBOpUTENHH | OLIEHKA «XOPOIIO» OneHka «OTJIMYHOY
HOY» o»
«HE 3a4TEHO» «3aUTEHO»
YpoBeHb 0CBOEHUSI | YPpOBEHb OCBOEHUS | YPOBEHb OCBOEHUS YpoBEHb OCBOECHHUS
KOMIIETEHIIH KOMIIETEHIH KOMIIETEHIIUU KOMIIETEHINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN. «BBICOKHI».
Kommereniuu He Komnerenmn Kommerennun Kommerennuu
c(OpPMHPOBAHBI. c(OpMHUPOBAHBI. copMHpOBaHbL.  |c(OPMHUPOBAHBI. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBansl | 3HaHUS OOIIUPHBIE, | apryMEeHTHPOBaHHbIE,

YMEHHUS U HABBIKU HE
c(hopMHUPOBaHBI

0a30BbI€ CTPYKTYpBI
3HaHUU. Y MEeHUs
dbparMeHTapHbI 1
HOCSIT
PENPOAYKTUBHBIN
Xapakrep.
JlemoHCTpHpYyETCS
HU3KUH YPOBEHBb
CaMOCTOSITEJIbHOCTH
MIPAKTUIECKOTO
HaBbIKA.

CHUCTEMHBIE. Y MEHHUS
HOCSIT
PENpOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PELIEHUIO TUITOBBIX
3aaHUN.
JeMoHcTpupyercs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSITEIIBHOCTH
YCTOMYUBOTO
MPAKTUYECKOTO
HaBBIKA.

BCECTOPOHHHE. Y MEHHUS
YCHEIIHO MPUMEHSAIOTCS
K PELICHUIO KaK
TUIIOBBIX, TAK U
HECTaHJapPTHBIX
TBOPYECKHUX 3aJaHUM.
JemoHcTpupyercs
BBICOKUI YPOBEHb
CaMOCTOATEIBHOCTH,
BBICOKAsl aJalITUBHOCTh
IIPAKTUYECKOI0 HaBbIKa




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JTEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HAHHS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETUYECKOTO NOHNMAaHNE BCECTOPOHHHE U
y4eOHOro Marepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-JI0ITYCKaKTCS -HEIMOJIHBIE OTBETHI | KOHTPOJHUPYEMOIO | 3HAHHUS HPOTrPaMMHOTO
MPUHIUIAATIBHBIE Ha OCHOBHBIC o0BeMa MaTepuala;
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B MIPOTPAMMHOIO -TI0JIHOE TOHUMAaHUE
OCHOBHBIE BOIPOCHI OTBETE, Marepuana; CYIIHOCTH U
ouiera, OTCyTCTBYET HEI0CTAaTOYHOC - 3HAHHSA B3aMMOCBSI3U
3HaHWE U NIOHNMAaHUE IMOHUMAaHHE TEOPETUUYECKOTO paccMaTpUBaEMBbIX
OCHOBHBIX ITOHATHH U CYIIHOCTH Marepuaia MIPOLIECCOB U SBJICHU,
KaTeropuii; H3JIaraeMbIX -CIIOCOOHOCTE TOYHOE 3HAHNE
-HCIIOHUMAaHUE BOIIPOCOB; yCTaHaBJIUBATh U OCHOBHBIX ITIOHATHH, B
CYIIHOCTH -HEYBEpPEHHbIC U 00BACHATH CBS3b paMKax 00CyX)IaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOIIPOCOB B paMKax JIOTIOTHHUTEIILHBIC BBISABJIATH -CIIOCOOHOCTh
3aJlaHui OnIera. BOITPOCHI. POTUBOPEYUS, yCTaHaBIIMBATh U
poOJIeMBI U 00BACHATH CBS3b
TEHIEHIIUN MIPaKTUKU U TEOPUH,
pPa3BUTHUS; -JIOTHYECKH
-IIPaBUJIbHBIC U IIOCJIEIOBATEIIbHEIC,
KOHKpPETHBIE, 0e3 CoJIepKaTelIbHBIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI HA HCUYEpIbIBAIOIIUE
IIOCTaBJICHHEIC OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TaKXKe
JIOITOJTHUTCILHBIC

BOIIPOCKHI 5K3aMEHaTOopa.

[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITIOJTHIII BBITTOTHII MPABHJILHO BBITTOJTHUI
3a/1aHus Owrera MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3aanue oumera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan

MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBITMH OTJIUYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSIMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yueOHOTO MaTepuaa.
[IpakTnueckue OIIMOKHU B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MPAKTUICCKHEC 3a/TaHus
BBITIOJTHEHBI U peleHun yueOHOro MaTepuania. 6e3 omnbok
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3a/laHui. MPAKTUYECKHE JIOTIOTHUTEJIbHBIE
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMH
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMH.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTtBeTn Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpa METOUKHU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJIUKY BBITIOJTHCHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommnbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaet HEKOPPEKTHBIE| JIOTUKH PEILECHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBACT XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3anay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pesyibTaTaM oOy4eHHS (3HAHUS, YMEHUS, BJIaJCHUC HAaBbIKAMU).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISETCS, €CJIM CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAIC
ot 3,5 no 4,4.

O1ieHKa «yIO0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIISICTCS, €CIIU CpeIHEE apu(PMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OneHKa «HEYAOBIIETBOPUTEILHOY/ «HE 3aYTE€HO» BBICTABISETCSA, €CIM CpeaHee apupMeTHYEcKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHO-MeTOAMYECKOe M MAaTePUATBbHO-TEXHNYeCKoe o0ecneyeHue JUCIUTLIMHBI (MOTYJIs1)
8.1. IlepeueHb OCHOBHOM M JJOTIOJIHUTEIBHOM JTUTEPATYpPhl, HEOOXOIUMOMN /17151 OCBOSHUS TUCIMILUIMHBI (MOIYIIS)

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

Ne ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHNs y4eOHOU 1
n/m y4e0HO-METOINYECKON JTUTEPATyphl

OcHOBHAS JJUTEPATYPA

http://www.iprbooksh

1 |[Berpona B. T., ®usuka. CoopHuk 3ana4y, Munck: Beimaiimas mkomna, 2015 0p.1u/48021.htm|

2 CagenweB U. B., Mexanuka. Monexynspuas ¢pusuka, Cankr-IletepOypr: Jlanb, 9bC
2019
CagenbeB 1. B., KBanroBas ontuka. AtomHast ¢pusuka. @usnka TBepAOro Tena. 9BbC
3 |®usuka atoMHOTO siapa W diaeMeHTapHbIX wactul], Caukr-IlerepOypr: Jlaus,
2019
4 |Tpodumona T. U., Kypc ¢usuku, M.: Axkanemus, 2017 9bC

JlonmoJJHHUTEJIbLHAS JJUTEPATYPa

1 |Amurpuesa E. U., ®uszuka, Capatos: Aii [Iu Op Meaua, 2019 9BbC




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

Kum 1. Y., Maxpo U. I'., Jlesut /. W., ®usuxa. Mexanuka. Kypc neknuii ¢
3 9bC
npuMepamu pemrernd 3ana4d, Caukr-Ilerepoypr: Jlans, 2019

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

* |Msnarenscrso Opaiir, 2019 444959
5 Kanammukos H. I1., MypaBbeB-CmupaoB C. C., O6mas ¢usuka. COOpHUK 3BC
3aJlaHii ¥ pYKOBOACTBO K pemennto 3aaa4, Cankr-Ilerepoypr: Jlans, 2019
Kum JI. Y., Konoano H. II., Jlesut JI. W., Konopanos II. H., ®usuka. 9BC

6 |DnekrpuyecTtBo M MarHeTusMm. Kypc Jekumii ¢ mpuMepamMH peEIleHHs 3a1ad,
Cauxkr-llerepoypr: Jlaus, 2019

OO6yuaromuecs u3 yncia nHBaIKUI0B U Jiul ¢ OB3 obecrieunBaroTCs eYaTHBIMU U (MITH) SJIIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B OpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSM HX 3710POBBSI.

8.2. Ilepeuenp pecypcoB HMH(DOPMALMOHHO-TENEKOMMYHUKAIMOHHON cetn «HTepHEeT», HeOOXOOUMBIX VIS
OCBOEHUS AMCUUIIINHBI (MOYJIs)

HaumenoBanue pecypca cetu «HTEpHET» DNEeKTPOHHBIN ajpec pecypca

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

BI/IpTyaHBHHC OKCIICPUMCHTBI

Bes dusuka http://www.all-fizika.com/

8.3. Ilepeuens coBpeMeHHBIX MpOodeCCHOHATIBHBIX 0a3 TaHHBIX ¥ MH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

Haumenoanue DIEeKTPOHHBIN azipec pecypca
https://www.spbgasu.ru/Univer
OopasoBarenbhbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

bubnnoreka mo EcrectBeHHbIM Haykam Poccuiickoil AkaneMuu Hayk

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

www.spbgasu.ru
CIIoACY pobg
DeKTpOHHO0-0nbaroTeunas cucreMa mnarensersa "IPRbooks" http://www.iprbookshop.ru/
Poccuiickas rocyapcTBeHHasi OubanoTeKa www.rsl.ru

®denepanpHblil  00pa3oBaTenbHBId mopTan "EnWHOe OKHO [docTyma K

" http://window.edu.ru
00pa3oBaTeNbHBIM pecypcaM

Hayunas JJIEKTPOHHAs

Hayunas snextponnas 6ubnanoreka eLIBRARY.RU suborexa eL IBRARY RU

KTPOHHO-OMOIMoTEYHAS UCTEM N31aTEIbCTB "KoHCYyIbTaHT .
DJICKTPOHHO-OHOIMOTE HA cretema atebersa OHCYJIbTA https://www.studentlibrary.ru/

cryneHTta'

DIeKTPOHHO-O0MOIMoTeyHas cucteMa usiarenabcrsa "FOPAUT" https://www.biblio-online.ru/
DIEeKTPOHHO-O0MOIHoTEYHas cucTeMa u3iareinbersa "Jlans" https://e.lanbook.com/
DnexTponHas bubnuoreka Upouc 64 PJEF/J://ntb.spbgasu.ru/|rb|s64r_p
Cucrema jucrannuonnoro ooyuenus CII6I'ACY Moodle https://moodle.spbgasu.ru/
HurepHeT-TpeHAXKEPHI B chepe 00pa3oBaHusd 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 JIMIOCH3WMOHHOTO U CBO60}IHO pacrnpocTpaHiaeMoro
nporpaMmMHOTIO obecneueHUs

Crioco6 pacrpocTpaHeHUs
Haumenosanue (JIMIICH3MOHHOE WJIK  CBOOOJIHO
PaCIPOCTPAHSIEMOE)




Microsoft Office 2016

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammubIe
npoaykTel MaitkpocodT, moroBop No
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Windows 10 Pro

Horosop Ne  J[32009689201 ot
18.12.2020r [Iporpammueblie
npoAyKTel MaiikpocodT, goroBop No
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MaTepuaibHO-TEXHHYECKOE 00ECIICUCHIE TUCITUTUTMHBI
CaezieHHs1 00 OCHAIIICHHOCTH YYE€OHBIX ayJAUTOPUI U TOMEIICHHH JIJI1 CAaMOCTOSITEIbHOW PaOdOThI

HaumenoBanue yueOHBIX ayJUTOPHI U TOMEILIEHUHN
JUISL CAMOCTOSITEJIbHOM pabOThI

OcHalieHHOCTh 000pPYJIOBAHUEM U TEXHUUECKUMHU
cpelcTBaMu OOyueHuUs

40. VYueOHBIC ayAUTOPUU JUIS  TNPOBEACHUS
MPAKTUYECKUX 3aHATHH, TPYIIIOBBIX u
WHIUBUYAIbHBIX KOHCYJIbTAIUH, TEKYILEeTo

KOHTPOJIS U IPOMEKYTOUHOM aTTECTallU

Kommiekr MYJIbTUMEAUINHOTO o0opynoBaHus
(mepcoHaIbHBIN KOMIIBIOTED, MYJIbTUMEIUUHBIN
IIPOEKTOpP, BSKpaH, ayJuo-CUCTEMA), JOCKA, KOMILUIEKT
yueOHOIl Mebeny, MOAKIIIOYeHNE K KOMIIbIOTEPHOH CeTH
CIIOI'ACY. Bbixon B MHTEpHET

40. KomnbroTepHbli Ki1ace

Pa6ouue mecra ¢ [IK (cTos1 KOMIBIOTEpPHBIN, CUCTEMHBIN
0JIOK, MOHHMTOp, KJIaBHATypa, MbIIIb), CTOJ PabO4ui,
noakioueHue kK kKommbtorepHor cetrn  CIIGIACY,
BbIXOJ B Internet

40. VYuyeOHBIE ayAUTOPHUH
JIEKIIMOHHBIX 3aHATHIH

JUIA IMPOBCACHUA

YuebHast ayauTopusi s NPOBEIACHUS  3aHSATUH
JEKIIMOHHOTO  THWIA, KOMIUIEKT MYJIbTUMEIUWHOIO
000pyI0BaHUS (mepcoHaIbHBIN KOMITBIOTED,
MYJIbTUMEAUUHBIA TPOEKTOP, IKpaH, ayJruO-CUCTEMA),
JIOCKa, JKpaH, KOMIIIEKT yaeOHOM Mebenu,
nonakimoueHne K kommneiorepHor cetn  CIIGIACY,
BEIXOJ1 B IHTEpHET




40. VYdeOHbIE ayAWTOPUU JJIs  TMPOBEICHUS
nabopaTopHBIX padboT

nabopaTopust O0IICH ¥ CTPOUTEINHHOM (PUBUKH

2-s KpacHoapmeiickas yi. 1.4

Ayn. 316

YcTaHOBKa AJIS UCCIIEIOBAaHUS 3aBUCUMOCTH MOIIIHOCTH,
BbIIETSIEMOW B LENU  TIOCTOSIHHOIO  TOKa, U
Kod(pUIlMeHTa TOJIE3HOTO JACHCTBHUS HCTOYHUKA OT
CWJIBI TOKA U OT BHEILHEro CONMPOTHUBIICHUA. Y CTaHOBKA
JUISL  UCCIICIOBAHUS  XapaKTEPUCTUK  HCTOYHHKA
MOCTOSIHHOTO TOKa. YCTaHOBKA JI M3y4eHUs pabOThI
MOJTYTIPOBOTHUKOBOTO BBIIPSIMHUTENST Y CTAHOBKA  JUIS
U3Y4YeHUS P-N T1epexoAa YCTaHOBKAa Uil HW3YYEHUS
B3aMMOWHIYKIIMA.  YCTAaHOBKA I  OMNpPEICICHUS
WHAYKTUBHOCTH KaTyIIKM METOJOM pE30HaHCa B
KoeOaTeIbHOM KOHType. YCTaHOBKA HJISi W3YYCHHUS
MarHMUTHOTO TIOJIS COJICHOMJA C TIOMOIIBI0 JaTdyrKa
XOJUTA».

YcTaHoBKa il ONpENENeHUs  YAENBbHOTO  3apsaa
JJIGKTPOHA METOJIOM MAarHeTpoHa. YCTaHOBKA IS
OLICHKH  YyJEJNbHOTO 3apsAla JJIEKTpOHa METOJOM

MaraCTpoHay». YcranoBka JUIA OIpCaACIICHUA
TrOpU30HTAJIBHO 7§ COCTaBJ'IﬂIOH_[eﬁ HaIIpsAKCHHOCTHU
Mar"gsuTHOI'O I1O0JIA 3emim Ipu IIoOMOIIH

TaHTeHCTAIbBAHOMETpPA. Y CTAaHOBKA JJISi UCCIICOBAHUS
MarHuTHoOTro noJia 3emiu. Bonermerp B7-27A
BoasTt™merp B7-27A BonbstmeTrp B7-27A/1. U3mepurens
curHainos BY

40. JTabopaTopus o011el U CTPOUTENBbHON PU3NKU
2-5 KpacHoapmelickas yi. 1.4
Ayn. 316/1

VYcTaHoBka 17 MccleoBaHus IU(pakUUMU CBeTa Ha
IPSAMOYTOJIBHOW IIENW. YCTaHOBKA JUIA HW3Yy4EHUs
CIIEKTPAJILHOTO cocTaBa HEOHOBO- reJINEeBbIX
UCTOYHHMKOB,  HCIOJIB3YEMBIX B  CBETOTEXHHKE.
VYcraHoBKa AJid ONpENENeHUs] MOCTOSIHHOM B 3aKOHE
Credpana- bonpiMaHa TpU TOMOLIM  ONTHYECKOTO
MUPOMETpPA. YCTaHOBKA JUIsl HW3Y4YEHUs JIA3€pHOI0
U3ITy4yeHUs. Y CTaHOBKa JJIsl M3Y4YEeHUs NU(PpaKIMOHHON
peleTKU. Y CTAaHOBKA JIJIsl ONIPEIeNIEHUs JJIMHBI CBETOBOU
BOJIHBI Ipy nomomn kojuen HeproToHa. YcraHoBka Juis
ONpeNeNeHusl JIMHbl CBETOBOW BOJIHBI IPU MOMOIIU
IU(PpaKIIMOHHON pelIeTKU. Y CTAHOBKA JIJISl ONTPEIeTICHUS
KOHIIGHTpAllMd  pacTBoOpa caxapa MO BpalICHUIO
IJIOCKOCTH TOJIApU3AalMU. YCTaHOBKA Uil H3Y4EHUs
MHTEHCUBHOCTH CBETA, IIPOLIEAIIETO Yepes3 MOJISPOUIBL.
YcraHoBKa U1 HCCIIEA0BAaHUS CIIEKTPOB MOTJIOICHUS U
MIPOITYCKAHMUSI. VYcranoBka JUTSt onpeneneHus
JUIMHHOBOJIHOBOM TpaHUIbl CIIEKTpAa IOIJIOIICHHUS H
BBIUMCIIEHHE NOCTOsIHHOM Ilnmanka. YcraHoBKa IS
U3Yy4eHHs aOCONIOTHO YEpPHOro Teja. YCTaHOBKa MJis
u3ydeHus BHenHero ¢poro3ddexra




Omnpenenenne o0beMa [WJIMHIApAa TPH  TOMOIIU
IITAaHTCHIUPKYJs (IITAaHTEHUUPKYJb); YCTaHOBKa st
WCCJICIOBAHMS  3aBHCHMOCTH TE€puoaa  KoJieOaHUH
MaTeMaTUYeCKOro MasTHHKAa OT €ro JUIMHBEI |
OTpeNeJICHue  YCKOPEHHUS  CBOOOJHOTO  TaJACHUS:
MasTHHUK

VYcraHoBka Uil MCCIIEIOBaHUS 3aBUCHUMOCTH IEpUOa
KoJIEOAHMI MaTEMAaTHYECKOI'0 MAaATHHUKA OT €ro JIHHBI U
OmnpeNeseHue  YCKOPEHUsS  CBOOOJHOTO  TaACHUS;
YcTaHOBKa Ui OMPENENCHUsS YCKOPEHHUS CBOOOTHOTO
MajeHuss 10 TEePHOJaY KoJieOaHUH MaTeMaTHYECKOTO
MasiTHUKA; YCTAaHOBKA [UIsi M3yd4eHUs (PU3UIECKOro
MasiTHMKA; YCTaHOBKa [IJIi OMNPEIEICHUs] MOMEHTa
WHEPIHUH Tella 10 TMEePUOIY KPYTHUIBHBIX KOJeOaHWM:
YcraHoBka sl ONpEACNICHUST MOMEHTa HMHEPIUHU
napajuieJienurnea MEeTOJAOM KPYTHIBHBIX KOJICOAHMIA:
VYcraHoBKka AJisl ONpeAesiCHUsT MOMEHTa UHEPIIUU JIMCKa
0 TIEPUOTY KPYTHUIIBHBIX KOJICOaHUH.

YcraHoBka 11 M3y4€HUS OCHOBHOTO YpaBHEHMS
40. VYueOHble ayAUTOPUU ISl TNPOBEIACHUS|IMHAMUKMA BpaIIaTeIbHOTO JBWKEHHUS C IIOMOIIBIO

J1a00paTOPHBIX padOT MasTHrKa O0epOeka

nabopaTopust 001Iel U CTPOUTENEHON (UZNKU YcraHoBKa IS ONpPENETCHUS MOMEHTa HHEPIUU
2-s KpacHoapmetickas yi. 1.4 MasTHHKa MakcBeiia. YCTaHOBKa ISl OINpPEIEIICHUS
Ayn. 318 K03 (uUIIMeHTa BOCCTAHOBIICHHUS CKOPOCTH TIPH YIIPYTOM

yaape. YCTaHOBKa MAiisi ompeneieHus KoddpuiueHTa
BOCCTAHOBJIEHHMSI CKOPOCTH IIpH  YIPYroM yJape.

YcraHoBKa s OIpeJIeJIeHUs TEPMHUYECKOTO
K03 uIMEeHTa MaBIEHUS Ta3a MPH HMOMOIIU T'a30BOTO
TEPMOMETDA.

VYcraHoBka 11 ONpPEACNICHHS  MOBEPXHOCTHOTO
HATSHKEHHSI METOZOM OTpbIBa Kousblia (Meton a0 Hym).
VYcraHoBka Juist onpezaeneHuss kodd@uirenTa BsI3KOCTH
xkuakocth  merogoMm  Crokca».  YcraHoBKa A
ompeneneHuss  kKodpduimenta - BSI3KOCTH,  JJIUHBI
cBoOOHOrO Tmpobera W APPEeKTUBHOTO JAMAMETpa
MOJICKYJIBI ~ Ta3a. YCTaHOBKA Il OMpeIeeHUs
KodduimeHTa BS3KOCTH  BO3[yXa KalWJUIAPHBIM
METO/JIOM. YCTaHOBKa MJisi M3MEPEHHUS YHHBEPCAIbHOU
ra3oBOM IIOCTOSHHOW. YCTaHOBKAa [JIsl ONpPENEIICHUS
OTHOUIIEHHUS TEIUIOEMKOCTEN BO3/yXa. YCTAaHOBKa IS
ONpeNeNIeHUsT OTHOLIEHUS TEIUIOEMKOCTEW BO3yXa.
Becnr nabopaTopHbIe AJIEKTPOHHBIE. Becni
nabopatopusie 1100

I[J'IH WHBAJIMJO0B U JIUII C OB3 obOecneunBaroTCs CIICHUAJIBHBIC YCIIOBUSA IJIA MMOJTYYCHUA 06pa30BaH1/1;1 B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.



Pabouast mporpamma coctasieHa Ha ocHoBe ®I'OC BO - GakaiaBpuar 1o HampaBJICHUIO MOATOTOBKHU
23.03.03 Dxcmyatalsi TPaHCIOPTHO-TEXHOJOTHUECKUX MAIIMH M KOMIUIEKCOB (Tpuka3 MuUHOOpHAyKu
Poccun ot 07.08.2020 Ne 916).

ITporpamMmmy cocTaBuiI:
JoueHT, k.nea.H. S.I°. Kupk

[Tporpamma oOcCyk/eHa 1 pEKOMEHI0BaHa Ha 3acenanuu Kadeapbl CTpOUTENbHON PU3UKHA U XUMUN
07.06.2021, mpotoxkos Ne 6
3aBeayromuii kadenpoii k.T.H. M.H. bapamies

[Tporpamma o00peHa Ha 3acelaHuu Y4eOHO-METOAMYECKON KOMUCCUH (paKylbTeTa
15.06.2021, mporokoit Ne 4.

[Ipeacenarens YMK k.T.H., noienT A.B. 3a3bikun
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