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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
LenssMu OCBOCHUS AUCIUTUINHBI SBISIFOTCS: 03HAKOMIJICHHE CTYJIEHTOB C COBPEMEHHON (PU3NYECKOI
KapTUHOW MUpa, POPMHUPOBAHHUE Y CTYJICHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO
(U3UUECKOro MBIIUICHUS, 00ydeHUE TPAMOTHOMY MPUMEHEHUIO TOJI0KEHUH (yHIaMEHTaIbHON (PU3UKHU K
HAYYHOMY aHAJHM3y CUTYAIHi{, C KOTOPBIMHU CIIEUAIUCTY MPHUAETCS CTAIKUBATHCS MIPU CO3/1aHUH HOBBIX

TEXHOJIOTUH.

B PE3YyIbTaTC OCBOCHUA AUCHHUIIIMHBL «Dusnka» CTYACHT JOJIKCH U3YYHUTH (1)I/I3I/I‘ICCKI/I€ SIBJICHUSA U
3aKOHBI IPpUPOALI, 'PAaHUIBI UX MIPUMCHHUMOCTHU, IPUMCHCHUC 3aKOHOB B BaKHEHIITNX MPAKTUYCCKUX
MMPUITOKCHUAX ; TIO3HAKOMUTLCA C OCHOBHBIMHA (bI/ISI/I‘-IeCKI/IMI/I BCJIIMYMHAMH, 3HATh UX OMMPECACICHUC, CMBICII,
CIIOCOOBI B CAWHUIBI USMECPCHM; 3HATb HASHAUYCHUC U IPHUHIHUIIbLI I[CI\/JICTBI/ISI BaKHEHIITHUX (1)I/I3I/I‘I€CKI/IX

npuOOpOB.

3aziayaMy OCBOEHMSI IUCLUIUINHBI SIBIISIFOTCSL:
* U3y4eHHUE OCHOBHBIX (PU3MUECKUX SBJICHUH, OBIaZicHNEe (QyHIaMEHTAIbHBIMU TOHATHIMH,
3aKOHAMH U TEOPUSMH KIIACCHUECKON U COBPEMEHHOW (DPM3UKH, a TAaKXKe METoAaMU (PU3NIECKOTO

HCCIICIOBAHMS;

¢ OBJIAICHUC ITpUEMaMHU U MCTOJaMH PCIICHUA KOHKPCTHBIX 3a1a4 U3 pa3JIMYHbIX obOnacreit

bu3uKy;

* 03HaKOMJICHHE C COBPEMEHHOM M3MEpPUTENBHON anmapaTypoii, GOpMHUPOBaHHE HABBIKOB
npoBeJeHUS (PU3NYECKOTO SKCIIEPUMEHTA, YMEHUE BBIIETSATh KOHKPETHOE (PU3NYECKOE CO/IepKaHue B
MPUKIAIHBIX 3a7a4ax Oyayiien cCueruaibHOCTH;

* U3y4YCHHE UCTOPUU PA3BUTHUS HUKKH.

2. [lepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUSs M0 IMCUMILINHE (MOIYJ/II0), COOTHECEHHBIX C
HHIUKATOPAMHM JTOCTUKEHUST KOMIeTeHIH i

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JTHUCLUILINHE, 00eCTIeYNBaIOIINe JOCTHKCHNE
IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OITIOI]

OIIK-1 CnocobeH pemiaTh
3aJ1a4u poeCcCHOHATBHOM
NESITEIbHOCTH Ha OCHOBE
UCTIONIb30BaHUS
TEOPETUYECKHUX U
MPAKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUUYECKUX HayK, a
TaK)Ke MaTeMaTUYECKOTO
amrmapara

OIIK-1.1 BeisBasier u
KIaccupuIupyer pusndeckue
U XUMUYECKHUE TIPOIIECCHI,
MPOTEKAOIINE Ha 00BEKTE
npodeccuoHaNbHOM
JESITEIbHOCTH

3HaeT
OCHOBHBIC  3aKOHBl (U3UKM U  METOMIBI
(bu3MUECKUX UCCIEeIOBAHHN

ymeet

UCIIOJIb30BATh (bHU3HKO-MaTeMaTHYECKUI
anmapar TSt penIeHus npo0iem,

BO3HHKAKOIIKUX B XOI€ HpO(i)CCCHOH&JIBHOfI
JACTaJIbHOCTH

BJaJceT
METOdJaMH MAaTEMAaTHYCCKOI'O aHaJn3a u
MOZICIINPOBAHUA, TCOPECTUUCCKOT' O 151

OKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHUA

OIIK-1 CnocobeHn pemiath
3a/1a4d POPECCUOHATILHON
NeSITeTIHbHOCTH Ha OCHOBE
UCTIOJTb30BaHUS
TCOPCTUUCCKHX U
IMPAKTUYCCKUX OCHOB
€CTECCTBCHHbBIX U
TEXHUYCCKHX HAYK, a
TAaKXX€ MAaTCMAaTHUYCCKOT'O
ammapara

OIIK-1.11 Onpenensier
XapaKTEpUCTHKHU MPOLIECCOB
pacrpezeneHus,
npeoOpa3oBaHus U
WCTIOJIb30BAHMS JIEKTPUUECKOMN
SHEPTUU B DJIEKTPHUUECKUX
Hensx

3HaeT
3aKOHBI (DM3WKH TPOLECCOB pacIpeesieHus,
npeoOpa3oBaHUs u HCITOJTH30BaAHUS

ANEKTPUYECKON JHEPTUHM B DIIEKTPUUECKHUX
eTISIX

yMmeeT
NPUMEHITh B  TPOIECCHl  PacIpeeICHHS,
npeoOpa3oBaHUs u HCITOJTH30BaHUS

ANEKTPUYECKON JHEPTUHM B DIIEKTPUUECKHUX
eTISIX

BJajJeeT

HaBBIKAMHU ompeIeICHUS bu3HIecKux
XapaKTePUCTHK B JIEKTPHUUECKUX LIETIAX




OIIK-1 Cnocob6en pemiath
3aauu mpodeccuoHaTbHON
NeSITeTIbHOCTH HAa OCHOBE
UCTIOJTb30BaHUS
TEOPETUYCCKHUX H
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK, a
TaKKe MaTeMaTHYECKOTO
amrmapara

OIIK-1.2 Onpenensier
XapaKTepUCTUKU (PU3UUECKOTO
nporiecca (sSIBJICHHUS ),
XapaKkTEepHOTO /I 00ObEKTOB
npodeccuoHanbHOM
NEeSITeIbHOCTH, Ha OCHOBE
TEOPETUYECKOTO
(3KCTIEpUMEHTATIBLHOTO)
UCCJIEIOBAHUS

3HaeT
KOJINYECTBEHHBIE u Ka4eCTBECHHbBIE
XapaKTEPUCTHKH  (U3NYECKUX  SIBJICHUH,
MIPOIIECCOB U OOHEKTOB
ymeeT

UCTIOJIb30BaTh
KOJINYECTBEHHBIE
XapaKTePUCTHKH 00bEKTa

BJajieeT

METOJaMHU OTPEICICHUS KOJIHMYECTBCHHBIX |
Ka4eCTBEHHBIX XapPaKTEPUCTUK (PUIUIECKOTO
nporiecca

Ka4eCTBECHHbBIC "
buzndeckue

OIIK-1 CnocobeH pemiath
3a1a4u MpodeccuoOHATBHON
JIeATEIbHOCTH Ha OCHOBE
UCIIOJIb30BaHUS
TCOPCTUUCCKHUX U
IMPAKTUYCCKUX OCHOB
€CTCCTBCHHbBIX U
TCXHUYCCKHX HAYK, a
TaKXX€ MAaTECMAaTHUYCCKOT'O
armnapara

OIIK-1.4 Ilpencrasnser
0a3oBbIe I
npodeccuoHaIbHOM cheps
¢du3nveckre 1 XUMHYECKHE
NPOIIECCHI U SIBJICHUS B BUJIE
MaTeMaTH4eCcKOoro(ux)
ypaBHEHUsA(1)

3HaeT
0a3oBbIe TUIst npodeccuoHaTbHON
ACATCIIbHOCTHU (1)I/ISI/II-ICCKI/I€ IMPOLCCChI u
SIBJICHUA

ymeeT

000CHOBBIBATh rpanviibl HOPUMCHHMOCTU U
Ha4daJIbHBIC yCi0BuUAa JIIs PAa3IIMYHBIX
(u3UYECKUX MTPOLIECCOB

BJIajleeT

CIOCOOHOCTBIO ~ ONMHCHIBATH  (DPU3HUYECKHE

SABJICHUSI MAaTCMAaTUYCCKUMU YPABHCHUSMMU.

OIIK-1 CnocobeHn pemiath
3a1a49u MpoQecCHOHATBHON
JIeATEIIbHOCTH HA OCHOBE
UCIIOJIb30BaHUS
TCOPCTUUCCKHUX U
IMPAKTUYCCKUX OCHOB
€CTECTBCHHbLIX U
TCXHUYCCKHX HAYK, a
TaKX€ MaTECMAaTHUYCCKOT'O
armapara

OIIK-1.5 BeiOupaet 6a3oBbie
(1)I/I3I/I‘I€CKI/IC U XUMHNYCCKHUEC
3aKOHBI IJId pCUICHUA 3aaa4
npodeCcCHOHAILHON
JeSITeTbHOCTH

3HaeT
dbyHIaMEHTAIbHBIE ~ (U3WYECKUE  3aKOHBI,
OTIHCHIBAIOIIE TIPOIIECCHI U SIBICHUS

ymeeT

BbIOpaTh JUTSL peueHus 3a1a4
po¢eCCHOHAIBHON e TETbHOCTH
COOTBETCTBYIOIIME (DYyHIaMEHTAIbHBIE 3aKOHBI
buzuKH

BJajJeeT

CIIOCOOHOCTBIO ONPENENUTh CTENEeHb CBOEH
00pa30BaHHOCTH B JAHHOM BOIPOCE

VYK-1 Cnocoben
OCYILECTBIISATh MOUCK,
KPUTUYECKHI aHAIIU3 U
CUHTE3 uHpOopMaIuy,
NPUMEHSTh CUCTEMHBIN
MIOJIXO/T JUISL PELICHUS
MIOCTaBIICHHBIX 33124

VYK-1.1 OcymectBisier
CHUCTEMHO-CTPYKTYPHBIH BbIOOp
UH(POPMALIMOHHBIX PECypCOB (B
TOM 4ucIe B Lu(poBOH cpefe)
JUIsI TOMCKa UHGOpMaIuu B
COOTBETCTBHUU C MIOCTABJIICHHON
3a1auen

3HaeT
MCTOYHUKH MOUCKa MHPOPMAIHH

yMeer

HaXOIUThb I/IH(l)OpMaIII/IIO B HCTOYHHUKAX B
COOTBETCTBHH C ITOCTAaBIICHHOM 3a/1aUei
BJIAJIEeT

HaBbIKAMH IIOUCKa I/IH(I)OpMaHI/IOHHI)IX
pecypcoB s moucka uHpopmanmuu

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJI51) B CTPYKType 00pa3oBaTe/IbHOM POrpaMMBbl
Jannast tuciumuivHa (MOoAysb) BKiItoueHa B biok «lucuumnunel, Monynn» b1.0.12 ocHoBHOIM
npodeccuonanbHON 06pazoBarenbHOl Tporpammsel 08.03.01 CTpouTeNnbCTBO U OTHOCHUTCS K 00S3aTEIHHOM

YacTH y4eOHOrO IJIaHa.

I[I/ICL[I/IHJ'II/IHa OTHOCHUTCS K 0a30BOM YaCTH MAaTEMaTHYCCKOTO U C€CTCCTBCHHO-HAYYHOT'O IUKJIA. Ona
OCHOBBIBACTCS HA 3HAHUAX, HABBIKAX U YMCHUAX, HpI/I06peTéHHLIX B PC3YJIbTATC OCBOCHU (I)I/I3I/IKI/I

«0a30BbIil YPOBEHDY:
Mexannka

1. KunemaTtnka: MeXaHUYECKOE ABUIKCHUC, ITYTh, ICPEMCIUICHUEC, CKOPOCTh, YCKOPCHUC.
PaBHOMepHOe " paBHOIICPECMEHHOC JABUKCHUC.




2. Jlunamuxka: IlepBsiit 3akoH HeroToHa. UHepimansHble cucTemMsbl oTcuera. Bropoit 3akoH
Hprorona, macca, cuna. Tpetuit 3akoH HproToHa. 3akoH BceMupHOTro Tsrorenust. 3akoH ['yka. Ummyinbc.
3aKkoH coxpaHeHMs uMITysbca. Knnetnueckasi 1 MOTeHIIMAIbHAS SHEPTUS. 3aKOH COXPaHEHUsI SHEPTUU B
MexaHuke. PaboTa, MOIIHOCTE.

MonekynsipHas ¢pusuka. TernoBble sSBICHUS.

1. OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOM Teopur. OcHoBHOE ypaBHeHHEe MKT.

2. YpaBHEeHHE COCTOSIHUA UCaIbHOTO rasa. ['a3oBbie 3aKOHBI.

3. [lepBroIii 3aK0H TepMoAHAMUKH. PaboTa mpu u3mMeHeHnn oObema raza. BHyTpeHHss1 SHeprus
ujeansHoro rasa. [lpuMenenue nepBoro 3akoHa TEPMOJIUHAMUKH TSI U30IIPOLIECCOB -  AnabdaTuyecKuit
npouecc. CHIIOBbIE MAIIMHBI, K.II.J. TEMJIOBOW MalIHHBbI.

4. I3MeHeHue arperaTHoOro COCTOSIHMSI BeIlleCTBa (IUIaBjiIeHue, mapooOpa3zoBaHue, KOHACHCAIINS).

DneKTpocTaTHKa

1. DnexkTpuyeckue 3apsabl. 3aKOH UX coxpaHeHud. 3akoH Kynona. HanpsikeHHOCTH
ANEKTPOCTaTUYECKOro nossi. CHiloBbIe TUHUM oI, [IpuHINI Cyrieprno3UIHy MoJIeH.

2. Pabora 1o nepeMeneHuo 3IeKTPUIECKOro 3apsa B ajaekTpuueckoMm nosie. [lorenunan. Paznocts
MOTEHLIUAJIOB.

3. DnekrpoeMkocTh. KoHaeHcaTophl. DIEKTPOEMKOCTh IIJIOCKOT0 KOHJEHCATOpA. DHEPTUS
ANEKTPUUYECKOTO OISl KOHJIEHCATOPA.

3aKOHBI MOCTOSIHHOT'O TOKA.

1. Cuna toka. Conporusienue. 3akoH OMa Juisl y4acTKa LETIH.

2. DnexTpoaBmKyIias cuia. 3akoH OMa Juisi 3aMKHYTOH LENu.

3. Pabora u momntHOCTh TOKa. 3akoH [[xoyis-Jlenma.

MaruutHoe none. DIeKTpo-MarHuTHas HHAYKLHS.

1. MarautHoe none. Muaykuus Marautaoro nosst. Cuna Ammepa.

2. JIBmkeHue 3apspKeHHBIX 4acTUIl B MarHUTHOM 1osie. Cuita Jlopeniia.

3. MaruuTHbIM MOTOK. 3aKOH 3JEKTPOMAarHUTHOM HHAYKIMU. CaMOUHIAYKIMSI. DHEPIHUsl MAarHUTHOTO
HOJIS.

MexaHuuyeckue 1 3JeKTPOMarHUTHbIE KOJICOaHMUSL.

1. F'apmonmnueckoe kosnebanne. MaTeMaTuueckuii MasTHUK. [IpyKUHHBIN MasTHHK.

2. Bonubl. YpaBHeHUe BOJHBL. J[JTHHA BOJIHBI, 3BYKOBBIC BOJTHBI.

3. KonebaTenbpHbIi KOHTYP. DJIEKTPOMAarHUTHBIE KOJIEOaHUsI, UX TIEPHOJI. DJIECKTPOMArHUTHBIC
BOJIHBI.

Orntuka.

1. 3akOHBI OTpaXXeHUs U TIpesioMyIeHus cBeTa. [loiHOe BHYTpeHHEE  OTpakeHHE CBETA.

2. JInnzel. [loctpoenne nzobpaxenus B uH3ax. @opMyiia JIUH3BI.

3. Hucnepcus ceeta. UnTepdepenius u nudpakius cCBETOBBIX BOJH.

KBanToBas ¢usuka.

1. ®ororddext. YpaBHenue DiinmreHa g Gotorpdexra. PoToHBL. DHEPrus, Macca, UMITYJIbC
doToHa.

2. Ctpoenue aToma

No Kona n HamMeHOBaHWE HHIUKATOPA
[Tocnenyromuye TUCHUILIAHBI
n/m JIOCTHIKEHHUS KOMITETCHIINHA

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK

1 |MexaHuKa )XUAKOCTH U ra3a -1.5, OTIK-1.7, OTTK-3.2

2 | DmeKkTpoTeXHHUKA M JICKTPOCHAOKEHHE OIIK-1.11, OIIK-4.2, OIIK-6.13




[ToxroToBka K mporeaype 3aiuThl ¥ 3allUTa BBITYCKHOW
KBATM(UKAITMOHHON PabOThI

VK-1.1, YK-1.2, VK-1.3, VK-1.4,
VK-1.5, VK-1.6, YK-2.1, VK-2.2,
VK-2.3, VK-2.4, VK-3.1, VK-3.2,
VK-3.3, VK-3.4, YK-3.5, VK-3.6,
VK-4.1, YK-4.2, VK-4.3, VK-4.4,
VK-5.1, YK-5.2, VK-5.3, VK-6.1,
VK-6.2, YK-6.3, YK-6.4, VK-6.5,
VK-7.1, YK-7.2, YK-7.3, VK-7.4,
VK-8.1, YK-8.2, YK-8.3, VK-8.4,
VK-9.1, YK-9.2, VK-9.3, VK-9.4,
VK-9.5, YK-10.1, VK-10.2, YK-10.3,
OIIK-1.1, OTIK-1.2, OTIK-1.3, OTIK-
1.4, OTIK-1.5, OTIK-1.6, OTTK-1.7,
OIIK-1.8, OTIK-1.9, OITK-1.10,
OIIK-1.11, OIIK-2.1, OTIK-2.2, OTTK
-2.3, OIIK-3.1, OIIK-3.2, OIK-3.3,
OI1K-3.4, OTIK-3.5, OIIK-3.6, OTIK-
3.7, OTIK-3.8, OITK-3.9, OTK-4.1,
OI1K-4.2, OTIK-4.3, OTIK-4.4, OTIK-
5.1, OTIK-5.2, OTIK-5.3, OTIK-5.4,
OI1K-5.5, OTIK-5.6, OTIK-5.7, OTIK-
5.8, OTIK-5.9, OIIK-5.10, OTTK-6.1,
OI1K-6.2, OTIK-6.3, OIIK-6.4, OTIK-
6.5, OTIK-6.6, OTTK-6.7, OTIK-6.8,
OI1K-6.9, OTIK-6.10, OTTK-6.11,
OI1K-6.12, OTTK-6.13, OTIK-6.14,
OIIK-6.15, OTTK-6.16, OTIK-7.1,
OIIK-7.2, OTIK-7.3, OTIK-7.4, OTIK-
7.5, OTIK-7.6, OTIK-7.7, OTIK-8.1,
OT1K-8.2, OTIK-8.3, OTIK-8.4, OTIK-
9.1, OTTK-9.2, OTTK-9.3, OTIK-9.4,
OI1K-9.5, OTIK-9.6, OTIK-10.1,
OTIK-10.2, OTTK-10.3, OTIK-10.4,
OIIK-10.5, TIK-1.1, TIK-1.2, TTK-1.3,
TK-1.4, TIK-1.5, TIK-1.6, TIK-2.1,
TK-2.2, TIK-2.3, TIK-2.4, TIK-2.5,
TK-2.6, TTK-2.7, TIK-3.1, TIK-3.2,
TK-3.3, TIK-3.4, TTK-3.5, TIK-3.6,
TTK(LD)-1.1, TIK(ID)-1.2, TIK(I))-1.3,
TIK(LD)-1.4, TIK(ID)-1.5, TIK(I])-1.6

TexHuueckas MeXaHHKa

OIIK-1.4, OIIK-1.5

OcHOBEI BO,Z[OCHa6)KCHI/IH 1 BOJOOTBCIACHUA

OIIK-6.1, OTIK-6.2, OITK-6.4, OTIK
-6.9, OTK-6.13, TK-1.1, TIK-1.2, TIK
-1.3, IK-1.4, TIK-1.5, TIK-1.6, OTIK-
4.2

MexaHuka rpyHTOB

OIIK-3.1, OIIK-3.2, OIIK-6.8, OIIK
-6.10, OITK-6.12




4. O0beM TUCHMILIMHBI (MOXYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaJleMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnojgaBaresieM (Mo BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aoIIuXCH

Cemectp
3 Hux yacel Ha
Bup yaeOHoit paboTh Beero IIPAKTUYECKYIO
4acoB 1 2
NOATOTOBKY

KonTakTHas pa6ora 112 48 64
Jleximonnsie 3ansarus (JIek) 48 0 16 32
Jlaboparopusie 3austus (JIad) 32 0 16 16
[Ipaktuueckue 3ausatus (IIp) 32 0 16 16
HWHasi KoHTaKTHasi pa6oTa, B TOM YHCJIe: 0,25 0,25
KOHCYJIBTAIllMH 10 KYpCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3adeTa ¢ OICHKOM; 3alIiTa KypCOBOU pabOTHI
(npoekTa); cnaya KOHTPOJbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO 0.95 0.95
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya ' '
Yachl HA KOHTPOJIb 30,75 4 26,75
CamocrositebHast padora (CP) 109 56 53
O01masi Tpy10eMKOCTb TUCHUILIMHBI (MOYJIA)

qacel: | 252 108 144

3aYeTHbhIC eNHULBI: 7 3 4




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

Pasgensl IUCHUIUINHEI

Cemectp

KonTtakTHast paboTta (110 yueOHBIM

3aHATHSIM), Yac.

JCKIHH

I13

JIP

U3 HUX
Ha
HPaKTH-
YECKYIO
HOJro-
TOBKY

BCEro

BCEro

U3 HUX
Ha
HIPaKTH-
YECKYIO
HOJro-
TOBKY

BCEro

U3 HUX
Ha
MPaKTH-
YECKyI0
HOJIro-
TOBKY

CP

Bcero,
qac.

Kon
HUHIUKATOP
a
OCTHIKEHHU
i
KOMIIETEHI]
HH

1 paznen. duszndeckue OCHOBBI
MEXaHUKU

1.1.

Kunemaruka MMOCTYHATCIIbHOI'O
" BPallaTCIIbHOI'O ABUKCHUA

12

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

1.2.

I[I/IHaMI/IKa IMMOCTYIIATCIIbHOTO U
BpamaTCJIbHOIr0 ABMIKCHUA

12

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

1.3.

Pa60Ta, MOIIHOCTb U SHEPIuUsl.

12

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

1.4.

MexaHuka BpamaTeabHOro
ABWXKCHUSA TBEPAOTO TEa.

13

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

1.5.

dusnka kojiebaHUil ¥ BOJIH.

11

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

2 paznen. MonexynsapHas
¢u3nKa 1 TepMOANHAMHKA

2.1.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU

13

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

2.2.

OcHOBEI TCPMOANHAMHUKNU

12

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




2.3.

Cratuctuueckas pusuka.
SIBrieHus nepeHoca.

14

19

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

3 paznein. Kontpoub

3.1

3aueTt

OIIK-1.1,
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-
1.11, VK-
1.1

4 pazzaein. DNeKTpUYecTBO U
MarHeTu3m

4.1.

DNeKTpoCcTaTHKA.
DNeKTpUYECKOe MoJIe B

BaKyyMe.

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

4.2.

DnekrtpocTaTtuka. [I[poBogHuku
U IUDJTIEKTPUKH B
ANEKTPUUYECKOM IIOJIE.

OIIK-1.1,
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-
1.11, VK-
1.1

4.3.

IlocTOsTHHBII TOK
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OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
OIIK-
1.11, VK-
1.1, OIIK-
1.2

4.4.

MarsuTHOe noJje B BaKyyMe.

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

4.5.

JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBHOKYIIHECS 3apsibl U TOKH.

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

4.6.

MarauTtHsle CBOWCTBA
BEIIECTBA.

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




4.7.

DneKTpoMarHuTHast MHAYKIIHS

OIIK-1.1,
OIIK-1.2,
OIIK-1.4,
OIIK-
1.11, VK-
1.1, OIIK-
1.5

4.8.

OcHoBbl TEOpHM MakcBesia
U1 AIIEKTPOMArHUTHOTO T10JISI

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

5 paznen. BonHoBas onTuka

5.1.

WnTepdepennus creta

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

5.2.

Judpakuus cBeTa

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

5.3.

Honﬂpmaum{ CB€Ta

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

6 paznen. D1eMEeHThI
KBaHTOBOHN (PM3MKH aTOMOB U
MOJIEKYJT

6.1.

TennoBoe H3JIYUYCHUC U CT'0
3aKOHBI

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

6.2.

KBanToBas nmpupoja
U3ITy4EHUS.

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

6.3.

[TnaneTapHas MoJieIb aTOMa
Bbopa-Pesepdopna
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OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
YK-1.1,
OIlK-1.2

6.4.

DNIeMEeHTBI KBAaHTOBOM
MEXaHUKH. Y paBHEHHE
[Ipenunrepa

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




OIIK-1.1,
OIIK-1.4,
6.5. | DnemMeHTHI simepHON (PU3UKH 2 2 1 2 5 OIIK-1.5,
VYK-1.1,
OIIK-1.2
7. |7 paznen. Kontpoin
OIIK-1.1,
OIIK-1.2,
OIIK-1.4,
7.1. | Ox3ameH. 2 27 OIIK-1.5,
OIIK-
1.11, VK-
1.1
5.1. JIexuuu
Ne | HaumenoBanue pasgena .
. HaumeHnoBanue 1 KpaTKoe coiep:KaHue JEKIUN
pasn U TEMBbI JIEKIIUH
Kunemaruka noctynaTesbHOrO U BpalllaTeIbHOTO IBUKEHUS
[Ipenmer kunemaruku. Cuctemsl oTcuéra. CriocoObl 3aJaHMsT TBUKESHUS
Knnemaruka MaTepuaibHON Touku. CpelHIe, MTHOBEHHBIE CKOPOCTH U YCKOPEHHUS.
1 | WOCTYHATeIRHOTO M | HopmaneHOe M TaHreHIMANbHOE yckopenus. Kiaccudukanus IBusKeHui
BPAIATCJIbHOrO MaTtepuanbHoi Touky. KuneMaTtuka abcomoTHo TBEpAOro Tesa. CBssb
ABHKCHUA MEXK/y IMHEHHBIMU U YIJIOBBIMH XapPaKTEPUCTUKAMM TEJIA TIPU €0
BpalllCHUH.
JluHaMMKa MOCTYNaTeIbHOrO U BpalllaTeIbHOIO ABMXKEHUS
OcHOBHOE ypaBHEHHUE TMHAMUKHU [IOCTYNATEIbHOTO JIBUKEHUSI.
Hunamuka [IpeobpazoBanus [Manuiest. MexaHWYeCKHU TPHHIIAIT OTHOCUTESIIEHOCTH.
2 TIOCTYHATCIBPHOTO M | Cyerema MaTepuanbHBIX TOUEK. 3aKOH COXpaHEHHs UMIynbca. LlenTp
BpallaTC/IbHOTO Macc. YpaBHEHHE JABUKEHHS LEHTpa Macc. [[BrKeHue Telia mepeMeHHON
ABHXCHUA Macchl. ['paBuTaninonHoe noje 3emid. J{BuKeHue Tel B rpaBUTAIMOHHOM
nosie 3emau. Hesecomocts. Cuia TpeHUs M yOIpyrocTu
Pabora, MOLITHOCTB U BHEPTHUSL.
Pabota nocrosiHHOM U IepeMeHHoM cuiibl. MontHocTh. Kunetnueckas
sHeprus. Teopema 00 N3BMEHEHUH KUHETUYECKOW SHEPTUH.
3 Pabota, mowocts 1 KoHcepBaTtuBHbBIE 1 HEKOHCEpPBAaTUBHBIE CHIIBIL. [loTeHIIMaIbHAS SHEPTHSI.
OHEpTHL. CBs13b MEXly CUJION U SHEpPruel noTeHnuanbHoro noss. [Ipumepst
HaXO0XJACHUS MOTEeHIIMAIbHOW SHEPTUH.
3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTHH.
MexaHuKa BpalaTeabHOro JBUKEHUS TBEPAOTO TENa.
JlMHaMMKa MOCTYNAaTENbHOIO ABUKEHUS TBEPAOrO Tesna. MOMEHT
uMIyasca. MomeHT cuibl.  OCHOBHOE ypaBHEHUE TMHAMUKH
Mexanmka BpAaIlaTEIbHOIO JBUKCHHUS
4 BpalllaTe/IbHOro OTHOCHUTENIBHO TOYKH. 3aKOH COXPAaHEHUSI MOMEHTa UMITyJibca. MoOMEHT
ABIGKCHUA TBEPAOTO | yyepruu. Teopema IlTeiinepa. [paBuio agauTusHocTH. OCHOBHOE
Tena. YpaBHEHUE JMHAMUKH BPAIATEIbHOTO IBUKEHUS OTHOCUTEIBHO
HENnoJABWKHOU ocH. Pacuér MmomenTOB nHepiun. Kunernueckas sHeprus
Bpalaroierocs reia. Pabota cuibl npu BpameH!H Tel
®dusnka koaeGaHMii U BOJIH
CB000/1HBIE TAPMOHUYECKHE KOJIEOaHUS U UX XapakTepucTUKU. CloxkeHne
OJIMHAKOBO HAIIPABJICHHBIX U B3aUMHONEPIIEHIUKYIIAPHBIX
5 ®usnka KoneOaHHil i | rapmonnueckux konedanuii. JuddepeHimaisHoe ypaBHeHHE
BOJIH. rapMOHUYECKUX KOJeOaHH U ero peneHne. DHeprus rapMOHUYECKUX
konebanuil. [IpocTeie KonedaTenbHble CUCTEMBI (TPY>KUHHBIH,
MaTeMaTHYeCKUi 1 (prU3nYecKrii MasSTHUKH). 3aTyXarolne




rapMonnueckue konedanus. Koaddunment zaryxanus u
norapuMUUecKuil JEKPEMEHT 3aTyXaHus. BeIHYXI€HHbIE KOJleOaHMUsl.
Pezonanc. PacnpocTpanenue konebanuii B ynpyroi cpene. Y paBHeHHE
MJIOCKOW BOJIHBI. BosTHOBOE ypaBHeHHE. BoOJIHOBOI nepeHOC SHEPTUU U
€ro XapakTEepPUCTUKH: MOTOK, IIJIOTHOCTh MMOTOKA, UHTEHCUBHOCTh. Da3oBas
U TPYIIOBasi CKOpOCcTH BOJIH. UHTepdepenus ynpyrux BoiH. Crosyne
BOJIHBI.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopuun

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOpHUH.

CratucTudeckuii 1 TEpMOAMHAMMYECKUN METO/IbI UccieqoBaHus. Macca u
pazmep Mouiekyil. TepmoanHaMudeckas cucrema. Temmeparypa.
Wneanbusiii ras. 3akon boins-Mapuorra. 3akon ['eli-JItoccaka, 3akoH
[Hapssa. 3akoH ABoraapo. YpaBHEHHE COCTOSIHUS MJ1€aIbHOIO ra3a.
OcCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOW TEOPHH UACaTbHBIX
ra3oB. CpenHss KBaApaTUYHast CKOPOCTb MOJICKYJI HJICAJIbHOTO Ta3a. 3aKOH
BonbiiMana o paBHOMEPHOM pacIipeieIeHud SHEPTHH 10 CTETCHIM
cBOOOBI (3aKOH paBHOpactpenencHus ). 3akoH [lanbrona. YpasHenue Ban
-nep-Baansca

OCHOBBI
TEPMOUHAMUKHU

OCHOBBI TEPMOJUHAMUKHI

Buytpennsis sneprusi. PaboTa uneanbHOro rasa npu u3MeHeHUH 00bEMa.
Pabora rasa B uzomnpoueccax. [lepoe Hauano TepMOIUHAMUKY.
[IpuMeHeHue nepBoOro Hayajla TEPMOJIMHAMUKHY K U30IPOLECCaM.
Temnoémkocts. AnnabaTudeckuil mpoiece, ypaBHeHUE, KO3PPHUIHEHT
[Tyaccona. Kpyrosoii npouecc (uukn). KIT/] nuxmna. Bropoe nauano
tepMoauHamMuKu. [lonsaTue 06 0OpaTUMBIX U HEOOPATUMBIX MPOIECCAX.
Hukn Kapuo. KIIJ[ uukna Kapuo. HepaBencto Knaysuyca. DuTponus.
V3MeHeHne SHTPONHHU MIPH U30IIpoLieccax ¢ UAeaTbHbIM ra3oM. T-S-
nuarpamma. JlokazatenscTBo Teopembl Kapno. Tepmonnnamuueckas
BEPOATHOCTH COCTOSIHUS CUCTEMBI (CTaTUCTUUECKH Bec). TpeThe Hauano
tepmonHamuku. Teopema HepHcra.

CraTtuctuueckas
¢uzuka. SBnenus
HnepeHoca.

Cratuctuueckas ¢pusuka. SIBieHus nepeHoca.

@yHKIMS pacnpeeeHns MOJIEKYI 110 CKopocTaM. Pacripenenenue
MakxkcBesuta. XapakTepHble CKOPOCTH MOJIEKYJI. DKCIIEPUMEHT 110 IIPOBEPKE
pacnpenenenus Maxkcsesuia. PacipenesnieHne MoJieKyl1 o KOOpAnHaTaM.
Pacnipenenenre Makcsenna — bonbiimana.  M3orepmel Ban-aep-Baainsca.
A ekt xoynsa-Tomcona. SABnenus nepenoca. nuddysus B razax.
TemnonpoBoIHOCTH ra3oB. BsA3KkocTs.
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DNEeKTPOCTaTHKA.
DJeKTpUIecKoe MoJie B
BaKkyyMe.

3HeKTpOCTaTI/IKa. 9HeKTpI/I‘ICCKOC I10JIC B BaKYyM¢C.

DNIEKTPUUYECKUH 3apsig U €r0 CBOMCTBA. 3aKOH COXPAHEHUS
ANEKTPUUECKOTO 3apsija. B3aumopaeicTBue 3JIeKTpUUECKUX 3apsiioB B
BakyyMe. 3akoH KynoHna. Dnekrpocratudeckoe noje. HanpsokeHHOCTD
noJist. CHUJIOBBIE IMHUU DIIEKTPHUECKOro nofisi.  ['paduueckoe
MpeACTABICHHE dJIEKTpOocTaTHUeckux nojei. IloTok BekTopa
HaIpPSKEHHOCTH Y MHAYKIIMH 3JIEKTPOCTAaTHUYECKOro noisd. Teopema
Octporpaackoro-I'aycca. PaboTa cun moms mpu nepeMenieHnu 3apsa.
Hupkynsmus Bexktopa E. [Torenunan. [ToreHnuman nosist cucTeMsl
TOYEYHBIX 3apsA0B. CBA3b MEKy HANPSIKEHHOCTHIO SJIEKTPUUYECKOTO TTOJISI
Y MOTEHIIMAJIOM. DKBUIOTEHIMAIbHBIE TOBEpXHOCTU. Pacuer
AJIEKTPOCTATHYECKOTO TOJIs, CO3JaHHOTO 3apPSKEHHON HUTHIO (TIPHHITUIT
cyneprnosuiun). [Ipumenenne reopemsr Octporpasackoro-I'aycca k
pacuéry mons
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DIIEKTPOCTATHKA.
[IpoBoHUKY 1
JIUAJICKTPUKH B

SJ'ICKTpOCTaTI/IKa. HpOBOI[HI/IKI/I " JUDJICKTPHUKHU B JICKTPHUICCKOM IT0JIC.




OJICKTPHUYCCKOM II0JIC.

12

ITocTosSHHEBII TOK

[ToCTOSAHHBIN JIEKTPUUECKUI TOK

DJIEKTPUUYECKUH TOK, CHJIa U TUNIOTHOCTh TOKa. 3aKoH OMa i
OJIHOPOAHOTO y4yacTka 1ernu. COnpoTUBICHHE U TPOBOJAUMOCTh
IIPOBOJHMKA. 3aBUCUMOCTb COMPOTUBIICHUS IPOBOIHUKA OT TEMIIEPATYPHhI.
CaepxnpoBoauMocTb. 3akoH OMa B nuddepennmanbaon popme. Pabora n
MOIIHOCTb TOKa. 3akoH J[xoyns — Jlenua. TeroBoe nelcTBUE TOKA.
Croponnue cwibl. Hanpspkenue u anexkrpoasmxkymas cuia (311C). 3akon
Oma 17151 HEOJTHOPOIHOTO YJacTKa LIeNH B MHTErPAIbHOMN U
nuddepernmanbpaol hopme (0600meHHbIi 3akoH Oma). Lenu ¢
HMCTOYHUKOM TOKa. PazBerBrienHbie Lemnu, npasuia Kupxroda. BeiBojg
OCHOBHBIX 3aKOHOB 3JIEKTPHYECKOI0 TOKA B KIIACCUYECKOU Teopuun
3JIEKTPONPOBOAHOCTH METAJIIOB.

13

MaruutHoe noJe B
BAKyyMe.

MarauTHoe 1oJie B BAKyyME.

MaruauTtHoe 1noJje U ero xapakrepuctuku. 3akoH buo-Casapa-Jlannaca u
€ro IPUMEHEHHUE K PacCYeTy MarHUTHOTO NOJs. MarHuTHoe nosie
JBUKyLIerocs 3apsiaa. Llupkyssnus Bekropa B [] MarHUTHOrO 11oJis B
BakyyMme. MarHutHele 1osist cosieHona u Topoua. [lotok Bekropa
MarHuTHoi uHaykuu. Teopema ["aycca quist monst B [,

14

JlelicTBUE€ MarHUTHOTO
MOJISL HA IBHOKYIIAECS
3apsiabl U TOKU.

JleiicTBre MAarHUTHOTO TIOJIST HA IBVDKYIIUECS 3apsiabl U TOKH

3akon Amrepa. BzanmoseicTBre mapauiebHbIX TOKOB. [leficTBre
MarHUTHOTO TOJIs Ha ABWXKYymuiics 3apsia. Cuna Jlopenuna. [Ipmxenue
3apsDKESHHBIX YaCTHUI] B MATHUTHOM TIOJIC. Y CKOPUTEIIN 3aPSKCHHBIX
gactuil. Dddext Xosmra. Pabora mo nepeMenieHuo IpoBOJHUKA U
KOHTYpa ¢ TOKOM B MATHUTHOM IIOJIC.

15

MarauTHbIe CBOHMCTBA
BCIICCTBA.

MarsuTHbIE CBOMCTBA BEIIECTBA.

MaruutHoe 1noJie ¥ ero XapakTepucTuku. 3akoH buo-Casapa-Jlannaca u
€ro MPUMEHEHHUE K pacyeTy MarHUTHOTO Noyisl. MarHuTHoe nose
IBUXKyIerocs 3apsiaa. [lupkymsus Bektopa B [] MarHUTHOTO 1Mo B
BaKyyme. MaruutHsle 1oJis cojneHouaa u ropouaa. [lorok Bekropa
MarHuTHOM uHIyKIMH. Teopema ["aycca mst mons B [1.
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DneKTpoMarHuTHas
HHIYKIUS

ONEKTPOMAarHuTHAsE UHIYKIIHS.

Oneitel @apanes. SBneHus 31eKTpoMarHnTHOW nHAYKIKHU. [IpaBuio
Jlenna. 3axon ®apanes. Bpamenue paMku B MarHUTHOM nojie. Buxpeseie
TokH (TOKH DPyK0). MUHIyKTUBHOCTh KOHTYpa. CaMOouHAYKIUsS. TOKH MpH
pa3MbIKaHUU U 3aMbIKaHUY LieNHU. B3anMHas nHAYKIMS.
Tpancpopmaropsl. DHEPrHUsi MATHUTHOTO MOJIS

17

OcHOBBI TEOpPUH
Makcsemnna mis
ANEKTPOMATHUTHOTO
IIOJISt

OcHoBbI TeOpuM MakcBesia s 31IeKTPOMAarHUTHOTO MOJIs

Buxpesoe anexrpuueckoe nosue. Tok cmemenus. Y paBHeHuss Makcseina
JUISL 3JIEKTPOMArHUTHOTO 1OJIsl B MHTErpajgbHoi hopme. CBolcTBa
BEKTOPHBIX NOJIEH. Y paBHeHUs MakcBeiia I 3J1€KTPOMarHuTHOTO OIS
B nuddepennmanbaon hopme. JuddeperimansHoe ypaBHEeHNE
3JIEKTPOMAarHUTHOW BOJIHBIL. DHEPTUs U UMITYJIBC DJIEKTPOMArHUTHOU
BOJIHBI.

18

WnTepdepennus creta

Wutepdepenums ceeta

[Tpeamer BomHOBOI onTuku. MHTEepdepentms ceeta. KorepentHsle u
MOHOXPOMaTHYECKHUE BOJIHBI. Y CJIOBHE MAaKCUMyMa U MUHUMyMa
uHTepdepenimu. OnTuyeckas pasHOCTb X0Ja BOJIH. MeTo/ bl HaOIr01eHUs
untepdepenimu. Murepdepennns B TOHKUX ruieHkax. HTepdepenus Ha
kiauHe. Konbria Hetorona. [Ipumenenus siBineHust UHTEpdEepeHLInu CBeTa.
Hntepdpepomerp Kamena. Murepdepomerp Panes. Murepdepomerp
®uzo. Unrepdepomerp Maiikenbcona. Mareppepomerp @abdpu — [lepo.
ITpocBeTieHne ONTUKH.

19

Hudpakmaus ceera

Judpaxuus ceera




Hudpakmus cBera (OCHOBHBIC TTOHATHUS U onpenencHus ). [Ipunmmm
['totirenca-®penens. Meton 3ou Openens. Judpakus Operens ot
npocreimux nperpaia. Judpakuus Opayarodepa Ha 0HON MIEIH.
Hudpakmus @paynrodepa Ha ayx mensax. Judpakmus ot N meneit
(mudpakmonHas pemerka). Pazpemraronias ciocoOHOCTh CIIEKTPAIBHOTO
npubopa. Kpurepuii Penes. {udpakmus Ha mpocTpaHCTBEHHBIX
peméTKax.
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[Tonsipusanus ceera

[Tonsipusanus ceera

EcrecTBeHHBIN U NOJIApU30BaHHBIN cBeET. [lomspusanus ceera npu
OTPa)KEHUHU U IIPEIIOMIICHUU Ha TPAHULE JBYX IUIJIEKTPUKOB. [[BOMHOE
nyuenpenomiienue. [lonspuzanmonHbie MPU3MbI U TOJIAPOUABL. AHATU3
MOJISIPU30BAHHOTO CBeTa. MICKyCCTBEHHAs ONITUYECKast aHU30TPOIIHS.
Bpaienue niaockoCTy NOIApU3aLUH.
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TemnoBoe u3iydeHue u
€ro 3aKOHBI

TennoBoe U3Iy4eHue U ero 3aKOHbI

TennoBoe U3IIy4eHUe U ero XapakKTepUCTUKU. DHEpPreTuIecKas
CBETUMOCTb, CIIEKTPaJIbHas IIJIOTHOCTh SHEPT€TUYECKON CBETUMOCTH,
CIEKTpalibHas MOTJoaTeNbHas CIOCOOHOCTh, A0COIIOTHO YEPHOE TEIO.
3akon Kupxroda. 3akonsl Crepana — bonbiimana u cmemenus Buna.
®opmyna Panes — Jlxxunca. ®opmyna [Tnanka. Cesa3s popmyssl [Tnanka
C KJIJACCUYECKUMHM 3aKOHAMU TEIJIOBOr0 u3nydeHus. Onruueckas
nupomeTpus. TernaoBble ICTOYHUKU CBETA
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KBanroBas npupoa
U3ITy4eHUSI.

KBaHTOBast mpupo/ia U3IydCHUsI.

®otoaddext. 3akoHbl BHEHTHETO GoTodddekTa. YpaBHeHHE DUHIITEHA
115 BHenTHero hoTodddekra. [Ipumenenne pororddexra. Macca u
umnynsc ¢porona. [laBnenue cBera. ddexkt Komnrona
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[InanerapHast MOJICIb
atoma bopa-Pesepdopra

[Tnanerapuas monens atroma bopa-Pesepdopna

OTtkpsITHE AETUMOCTH aToMa. Mojenu aToMa. 3aKOHOMEPHOCTH B
nuHedaTeix cnektpax. OmeiT Pesepdopaa u bopa. Ilocrynater Bopa.
OmnbiTHOE TOATBEPKAeHHE 1TocTynaToB bopa. OnbiT @panka u ['epia.
CKopocTh U pajnyc OpOUTHI JIEKTPOHA B BOJOPOIONOA00HBIX aTOMaX.
DHeprus MeKTpoHa B BOJOPOI0NOJ00HBIX aToMax. CreKTp aToMa
BOJIOpoJia. JIocTOMHCTBA U HEOCTAaTKU Teopuu bopa

24

DNEeMEHTHI KBAHTOBOU
MEXaHUKH. Y paBHECHUE
IlIpenunrepa

DJIeMEHTHI KBaHTOBOW MeXaHUKH. Y paBHeHue [lIpenunrepa
KopnyckynspHO-BOJIHOBOW Jyajiu3M CBOMCTB BelecTBa. Hekotopsie
cBoiicTBa BOJH e bpoiinsa. CooTHolleHne HeonpeaeneHHocTel. BonHoBas
GbyHKIMS U ee cTaTucTUYecKui cMmbici. Y paBHenue Llpeaunrepa.
Ypasnenue Ipenunrepa a1t CTalMOHAPHBIX COCTOSIHUU. [[BHKeHUE
cBOOOAHOM YacTUIlbl. [IpHHIMIT MPUUYMHHOCTH B KBAHTOBOI MEXaHUKE.
Yactuia B 0fHOMEPHOU MPSIMOYTOJIBHOM "MOTEHIIMAIBLHON siMe" C
OeckoHeyHO BhICOKMMH "cTeHkamu'". [IpoxoxkaeHne 4acTUIlbl CKBO3b
noTeHIMaIbHbIN Oapbep. TyHHenbHBIN 3 dexT. JInHeHbIi
rapMOHMYECKHUI OCHMIIISITOP B KBAHTOBOM MEXaHHKE. ATOM BOJIOPOJia B
KBAaHTOBOHM MEXaHHKE
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DIIEeMEHTHI SAepHON
buzuku

DJeMeHTHI 1epHON PU3UKU

Pa3mep, cocraB 1 3aps aTOMHOTO sigpa. MaccoBoe U 3aps10BO€E YUCIIA.
Hedext macchl 1 sHeprus cBsi3u sapa. CuH sSpa U ero MarHUTHBIN
MOMEHT. S nepHsle cunsl. Moaenu saapa. PanoakTMBHOE U3IIy4eHUE U €T0
BU/Ibl. 3aKOH PalnOaKTUBHOIO pacnana. [IpaBuna cmemeHus.
3akoHOMEpPHOCTH o-pacnaga.Pacnan. Helitpuno. ['aMMa-uznyuenue u ero
cBoiicTBa. PezonancHoe nornomenue [J-uznyueHus (3QQpext
Meéccbayapa). MeToas! HaOMIOIEHUS U PETUCTPALUN PAHOAKTUBHBIX
U3JIy4CHUM U 4acTull. SIiepHble peakliMi U UX OCHOBHBIE THUIIBI.
[Tosutpon. [1+-Pacnaa. DnexTpoHHbI 3axBaT. OTKpBITHE HEUTPOHA.

S nepHble peakuu Mo IeHCTBUEM HEUTPOHOB. Peakius aenenus sapab.




Hennas peakuusa nenenus. [lonsitue o suepHoi sHepreTuke. Peakuus
CUHTE3a aTOMHBIX siziep. [Ipobiema yrpaBisieMbIX TEPMOSICPHBIX
peakuuii. Tunel B3aMMOACHCTBHI AJIEMEHTAPHBIX YaCTHIL

5.2. [IpakTuyeckue 3aHsATUs

HaumenoBanue paznena

N Y TEMBbI IPAKTUYECKUX HaunmenoBanue u coaepkaHue NPakTUYECKUX 3aHATUN
a3l 3aHATHI
KunemaTtuka KunemaTuka nocrynaresibHOro U BpalaTeIbHOrO ABUKEHUS
nocrynarensHoro u | Pelnenue 3amay mo TeMe: paBHOMEPHOE M HEPABHOMEPHOE
1 BPAILATENLHOTO MpSIMOJIMHEIHOE ABMKEHUE. J[BIkeHne Mo OaJTMCTUYECKOM TPaeKTOPHUH.
JBUKECHHUS
JluHaMyKa NOCTynaTeIbHOTO M BPAIATEIbHOIO JBUKEHUS
JluHaMUKa Pewrenue 3amay : 3akonsl HeroTOHA, cuita TSXKECTH, BEC TEIl, CUIa
) IIOCTYIATENBHOTO U | YHPYTOCTH, CHIIbI TpeHHs. MIMITyIIbe. 3aKOH COXpaHCHHS MMITYJIbCA.
BpAIIATEILHOTO VYpaBHEHHE IBUKEHHUS Tea IEPEMEHHOU MACChl. 3AKOH BCEMUPHOTO
JIBHYKEHHS Tarotenus. ['paBuranronnoe nose. KocMuueckne cKOpocTH.
HeunepuuanbHble CUCTEMBI OTCUETA.
PaGota, MOLITHOCTB U HEPTHUSL.
3 PaGora, momrHocTs 1 | Pelenue 3amau: Oueprus, pabora, MOIHOCTL. Kunetnueckas u
SHEprus. MOTEHIIUaIbHAs PHEPTUU. 3aKOH COXpaHeHus sHeprun. [ paduueckoe
MIpe/ICTaBICHUE SHEPTUU. Y Jap aOCOIIOTHO YIIPYTUX U HEYPYTUX TEIl.
MexaHuka BpalaTeJabHOTO IBUKEHUS TBEPAOTO Tena
MexaHuka Pemenue 3aga4: MOMEHT CHJIBI, MOMEHT UMITYJIbCA, MOMEHT HHEPIIUU.
4 BpAIIATETHLHOTO OcHOBHOE ypaBHEHHE IMHAMHUKHU BPAIIaTEILHOTO JIBHXKEHHS TBEPIOTO
JBMKEHHUS TBEpOTo | Tea. Teopewma lllteitnepa. PaboTa npu BpamaTeibHOM JIBHKEHHH.
Tena. Kunernueckas sHeprus Bpanjaromerocs tejia. MOMEHT UMITYJIbCa U 3aKOH
€ro COXpaHEHHs.
dusnka KojaeObaHui 1 BOTH
. Pemenue 3anau: ['apmonnyeckue konebanus. JlnHaMuKa rapMOHHYECKUX
5 Dusuka xonebauii n konebanui. [IpyXKuHHBIN, MaTeMaTHUYEeCKUN U (U3HUUYECKUN MasSTHUKH.
BOJIH. DHeprusi rapMOHUYECKOTo KoJjiebanust. CiiokKeHHe rapMOHUYECKUX
KoseOaHui. 3aTyxarouie U BhIHYKJICHHbIE KOJIeOaHUsl.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU
6 OcHoBbl MOJICKYTAPHO™ | pernenme 3amau: MneanpHblii ra3. YpaBHEHHE COCTOSHHUS UICATBHOTO ra3a.
KHHCTHHCCKOM TCOPHH | O cpopHOE ypaBHEHHE MONEKYIAPHO-KHHETHYESCKOH TEOPHH.
OCHOBBI TEpPMOAMHAMUKHI
Pemrenue 3amau: 3akoH paBHOMEPHOI'O paclpeeseHrs SHEPTUH 110
CTETeHsIM CBOOOIbI MOIeKYI. TernoTa, paboTa U BHYTPEHHSIS YHEPTUSI.
OCHOBBI [TepBoe Hauano TepMogUHAMUKHU. TemI0eMKOCTh ra30B. AinadaTHbIN
7 TEPMOAMHAMHUKH npouecc. YpasHenue Maitepa. Ypasuenue Ilyaccona. [lomutponnyeckue
npoiieccbl. Bropoe Hauano TepMOAMHAMUKA. DHTPOIUS B
tepmoauHamuke. HepaBenctso Knaysuyca. [ukn Kapno. KII/] rennoBsix
JIBUTATEICH.
CTaTHCTHUYeCKas Craructuueckas ¢pusuka. SBiIeHHs mepeHoca.
8 dusnka. SBneHns Pemenue 3amau: Ssnenus nepenoca. Juddysus B razax.
nepeHoca. TenmonpoBOAHOCTH Ta30B. BA3KOCTH.
DNEeKTpOCTaTUKA. DIIEKTPUUECKOE T0JI€ B BAKYyME.
Pemenue 3anau: 3akon Kynona. Hanpsiak€eHHOCTB 3JIEKTPUUECKOTO MOJIS.
OleKTpoCTaTHKA. Teopema I"aycca. Pabota cun snexrpudeckoro noms. [lorenuan. Ces3b
10 3HeKTpBI/;eyCyI;’: TIONC B | \resxmy HATIPSKEHHOCTBIO MOJIS M OTEHIMANOM. J{MAIEKTPUKH | IPO-

BOOHHKH B 3JICKTPHUYICCKOM I10JIC. EmkocTth IMPOBOAHUKA. 3HCpF nus
QJICKTPHUYCCKOTIO ITOJIA.
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ITocTOosSHHEBII TOK

[ToCcTOAHHBIN IEKTPUUECKUN TOK

Pemenue 3agau: Cuna toka. [InotHocts Toka. DJIC. ConpoTuBieHue
MPOBOIHUKOB. 3akoHbl OMa B mudPepeHrnaIbHON U HHTETPaTbHON
dbopme. PaboTa u momHOCTh TOKa. 3akoH J[xoymns-Jlenna. [IpaBura
Kupxroda nms pa3BeTBICHHBIX LENEH.

13

MaruutHoe noJe B
BAKYyME.

MarHuTHOE 1oJIe B BaKyyMe.

Pemenue 3amau: OnbiT Opcrena. MaruutHoe nojie. MarHUTHBIA MOMEHT
MarnutHas unaykuus. 3akoH buo-Casapa-Jlamaca. [Tone npsmoro u
KpyroBOr0 TOKOB. 3aKOH IOJHOI'O TOKa.

14

JlelicTBUE€ MAarHUTHOTO
MOJISL HA IBHKYILAECS
3apsiabl U TOKU.

JleiicTBrE MarHUTHOTO TOJISl Ha IBUXKYILIMECS 3apsiibl U TOKU

Pemenue 3anau: 3akon Ammnepa. Cuna Jlopenna. JIBukeHune 3apsskeHHBIX
YacTUIl B MArHUTHOM Tojie. PaMka ¢ TOkOM B MarHUTHOM TIOJI€.
MarnuTHbIi oToK. PaboTta, coBepiraemast mpu nepeMeneHuu
MIPOBOJHHKA C TO-KOM B MarHUTHOM ToJie. Teopema ["aycca s
MarHMTHOTO MOTOKA.

16

DIeKTpOMarHuTHas
WHYKIIHS

DneKTpoMarHuTHast MHIYKITHUSI.

Pemenue 3anay: 3akoH anekrpomarHuTHOU nHAYKInu Papanes. [IpaBuio
Jlenma. Camounaykuus. Buxpesbie Toku. MHIyKTHBHOCTH KOHTYpA.
Bzaumnas unnykus. TpancdopmaTop. DHEprusi MAarHUTHOTO TOJSL.

18

WnTepdepennus creta

WuTepdepenns ceera

Pemenune 3anay: IlonsATHE O KOPIYCKYJIAPHO-BOJIHOBOM AyaJIU3MeE.
Korepentnsie BomHbl. MHTEpdepennus. Y cioBue MakcuMyMa 1 MUHUMYyMa
unTepdepenyn. Marepdepennms B ToHkux mieHkax. Komnpna HeroToHa.
[Tpumenenus nHTEpHEPEHITHH.

19

Hudpaxuus ceeta

Judpakuus cBeTa

Pewmenue 3amau: [Ipunnun I'tolirenca-®penens. 3oub1 OpeHensi.
Hudpakius OpeHens Ha KPYTJIoM OTBepCTHH U aucke. Judpakius
Opaynrodepa Ha menu. Judpaxinuonnas pemerka. Pazpemaromas
CIIOCOOHOCTH ONTUYECKUX MPHOOPOB.

20

Honﬂpmaun;{ CBCTa

[lonsipuszanusa ceera

Pemenue 3amau: EcTecTBeHHBIN 1 OJIIpU30BaHHBINA CBET. 3akoH Mastoca.
3akoH bprocrepa. JIBoitHoe mydyenpenomnenue. pdext Keppa.
Bparenue niockocT noaspu3aiui.

21

TenmoBoe H3JITYUYCHUC U
€0 3aKOHBbI

TemnoBoe U3IyuyeHUE U €ro 3aKOHbI

Pemenue 3anay: XapakTepUCTUKH TEIJIOBOTO U3JITy4EHUs. 3aKOH
Kupxroda. 3akon Credana-bonsimana. 3akon cmemienust Buna. @opmyna
Pones-lxxunca. ®opmyna I1nanka.

22

KBanroBas npuponaa
U3JIyYEHUS.

KBanToBas mpupoa u3mydeHusl.

Pemenue 3amau: 3akonsl BHeMIHero ¢hoTodddexra. YpaBHeHHE
OuHmTeiHa g Goroaddexra. [Ipumenenne potosddexra. Macca u
uMmityibe ¢otona. JlaBnenue cera. Dpdext Komnrona u ero
JIIEMEHTApHAS TEOPHSL.

23

[Inanerapuas Moaenb
atoma bopa-Pesepdopna

[TnanerapHast mozens atroma bopa-Pesepdopaa
Pemenue 3anau: @opmyna bansmepa-Punbepra. [locrynatsl bopa. OnbiTel
@panka u ['epia. Cnextp aroma Bogopoja no bopy.

5.3. JJaGoparopubie pabOThI

HaumenoBanue pasnena

pJ:;')ﬂ U TeMbI J1a0OpaTOPHBIX HaumenoBanue u conepxanue 1a00paTOpHBIX paboT
pabot
Kunemaruka Kunemarrka nmoctynaTeqbHOTO U BPAIlaTEIbHOTO JBIXKEHUS
1 nocrynarensHoro u | Onpenenenue oobeMa HUIMH]PA MPY TOMOIIY ITAHT€HIUPKYIIS
BpaIaTeIbHOTO

JIBUKCHUS




JInHAMUKA JluHaMuKa NOCTYNaTeIbHOTO U BPAIaTeIbHOTO JBUXKEHUS
5 nocrynarensHoro u | Onpezienenne ycKopeHus CBOOOHOTO MaAeHus MPH TTIOMOLIH
BpalaTeabHOIo MAaTEMATUYCCKOI'O MassTHHUKA
JIBHKCHUS
3 Pa60Ta’ MOIIIHOCTE U Pa60Ta, MOIIHOCTDb U SHEPIUs.
SHEprus. OrnpezenieHrne MOMEHTA HHEPIIMHU ¢ TTIOMOIIBIO MasTHUKa MakcBesia
MexaHuka MexaHuka BpalaTeIbHOTO IBHKEHHUS TBEPAOTO Teja
4 BpaIaTeJIbHOTO N3yueHnne 0oCHOBHOTO YpaBHEHHsI TMHAMHUKHU BPaAIaTeIIbHOTO JIBHXKCHHS
JIBI>KEHUSI TBEPJIOTO
Tela.
. ®dusuka KoaecOaHUi U BOJIH
5 Dr3pxa KoneOankii 1 N3ydenne HpuU3nueckoro MasTHUKA
BOJIH.
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.
6 Octosb! MOHefyHHpHO' OnpeneneHre yHUBEPCaIbHOM ra30BOM MOCTOSHHOM U IJTIOTHOCTH BO3/yXa
KHHETHYECKOH TEOPUH | 1 1o apym.
OCHOBEI OCHOBBI TEPMOJUHAMUKHI
! TEPMOAUHAMUKHA OnpeneneHHe OTHOIICHUS TEINIOEMKOCTEH BO3ayXxa
CTartucTuueckas Craructrdeckas ¢pu3uka. SIBIeHHUS TIEpeHoca.
8 dusnka. SIBneHns Onpenenenne ko3P GuUIIMeHTa BI3KOCTH U CPEIHEH JITTMHBI CBOOOHOTO
nepeHoca. np06era MOJICKYJI BO3yXa
DIIeKTPOCTATHKA. DIIEeKTpOCTaTUKA. DIIEKTPUUECKOE TI0JI€ B BAKYyME.
10 | Dnekrpuueckoe mone B |I'papuueckoe mpeacraBieHHe SIEKTPOCTATUYECKOTO TIOJIS
BaKyyMe.
ITOCTOSIHHBIN 2IEKTPUYECKUNA TOK
HccnenoBanye 3aBUCHMOCTH MOITHOCTH, BBIJICIIICMOM B IIEITH
. MOCTOSTHHOTO TOKA, ¥ KOA((DHUIIMEHTA TI0JIE3HOTO JICHCTBUS UCTOYHUKA OT
12 TlocTostHHbIi TOK CHJIBI TOKA Y BHEIIIHETO COMPOTHUBIICHHUSI.
N3yuenue pabOThI SJEKTPOHHOM JIAMITHI.
N3yuenune mpoiieccoB 3apsiiKu U pa3psiIKM KOHJEHCATOPA.
MarauTHoe 1nojie B BaKyyMe.
MarauTHOe ToJe B Ornpenenenne ropu30HTAIIBHON COCTABIISIIOLIEH HAPSHKEHHOCTH
13 BaKyyMe. MarHUTHOTO TOJIA 3€MJIM IPU MOMOIIN TAHT€HC-TAIbBAHOMETPA.
N3mepenne HanpssKeHHOCTH MarHUTHOTO TI0JIE Ha OCH KPYTrOBOT'O TOKa
JlelicTBre MarHUTHOTO |/l€MCTBHE MATHUTHOTO TIOJIS HA JBMKYIIUECS 3apsi/ibl U TOKH.
14 | mnons Ha gBuwkymuecs | VI3y4eHHe MArHUTHOTO 110J1a COJICHON/IA € MOMOIIBIO laTynKa Xouia.
3apAIbI ¥ TOKH. Ornpenenenne yAeIbHOrO 3apsia dJEKTPOHA METOJIOM MarHeTpoHa
WnuTepdepenmus creta
Ornpenenenne JIMHBI CBETOBOW BOJIHBI IpU Nomolu kojeln HeroToHa
18 | Mnrepdeperuusa cera HccnenoBanue BOJHOBOTO MOJISI KOTE€PEHTHBIX HCTOYHUKOB
Omnpenenenue JUIMHBI CBETOBOM BOJIHBI C TOMOIIBIO OUTIpr3Mbl Dpenens
Judpaxuus csera
N3yuenue nazepHOro U3iayyeHus
19 Andpakuns ceera Omnpenenenue JUIMHBI CBETOBOM BOJHBI MTPH MOMOIITHU AU(PpaKIIMOHHON
peleTKn
[Tonsipuzanus ceera
N3yueHne nHTEHCUBHOCTH CBETA, MIPOIIEIIIETO Yepe3 MOJISIPOHIbI
20 | Tonapusaums CBETA | (nererenue KORIEHTPAIMH PACTBOPA CAXAPA T BPAIIEHHTO TOCKOCTH
MOJISIpU3AITAN
21 TerioBoe HA3JIy4YEHUE U TeroBoe H3JTYy4YCHUC U €TI0 3aKOHBI
ero 3aKOHBI Onpenenenne nocrosinaot  Credana-bonprmana
23 [laHeTapHas MOZEIb [Tnanerapnas moaens bopa-Pesepdopna




aroma bopa-Pesepdopaa

N3yuenune criekTpaabHOTO COCTaBa HEOHOBO-TEIIMEBBIX HCTOYHHUKOB,
HCIIOJIb3YEMBIX B CBETOTEXHUKE.

HccnenoBanue CEKTPOB MOTJIOMICHUSI U TPOITYCKaHUSI.
Omnpenenenue JIMHHOBOJIHOBOM TPAHUIIBI CTICKTPA MOTJIONMIEHUS U
BBIYHCIICHHE ITOCTOSHHOM [1nanka.
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DJIEMEHTHI SAEPHOI
(10737041

DeMeHTHI SIepHON PU3UKU
CHsTHE BOJIBT-aMIIEPHBIX XaPAKTEPUCTHUK MOTYITPOBOJIHUKOBBIX THOJIOB
W3yuenue pabOThI MOITYyIPOBOAHUKOBOTO BBITPSIMHUTEIS

5.4. CamocTosTebHas paboTa 00yJaroImmXCs

Ne | HaumeHnoBanue pasnaena N
CopepxaHue caMOCTOSITEIbHON pabOThI
pa3a| IHUCLUIUIMHBI U TEMBI
Kunemaruka KunemaTtuka nocTynarenbHOro U BpalaTeJIbHOTO JBHKEHUS
1 nocrynarensaoro u | Bomonnenne MJI3. Beimonnenne pacy€ToB U BBIIOJIHEHUE OTYETA 110
BpAILIATEIIBHOTO nabopaTopHoii pabote
JIBIDKCHUS
JlunaMuka JlnHamMuKa NoCTYNMaTeIbHOTO U BPAIATEIbHOTO JBHKEHUS
2 nocrynarensbHoro u | Bemonnenne MJI3. Beimonnenue pac4€ToB U BBIIOIHEHUE OTYETA 110
BpallaTeIbHOrO nabopaTtopHo# pabore
JBUYKECHUS
PaboTa, MOIITHOCTH U YHEPTHUSI.
3 Pabota, MomHoCTb 1 Bremmonnenue MJ13. BeimonHenne pacy€ToB U BRIMOIHEHUE OTUETA 110
SHCPIHAL. nabopaTtopHoO# pabote
Mexanuka MexaHuKka BpalaTeabHOTO ABUKEHUS TBEPAOro Tela
4 BpaIaTeIbHOTO Beinonnenue U/13. BeinonHenue pacyéToB U BBINOJHEHUE OTYETA 110
JBHKEHMS TBEPAOro |J1abopaTopHOil paboTe
Tena.
. ®usuka kojaeOaHu 1 BOJIH
5 Dusnika konebaHni u Brmmonnenue MJ13. BeimonHeHne pacy€ToB U BHIMOIHEHNE OTYETA 110
BOJIH. nabopaTopHoi pabore
OCHOBBI MOJIEKYJISIPHO-KUHETUIECKON TEOPHUH.
6 OcHoBE MOJICKYIAIPHO™ | Brmonmenue /13, BrinonHeHne pacyéToB U BHINOTHEHHE OTYETA TI0
KHHETHYECKON TEOPUH | 160 natoproii paGoTe
OCHOBBI TEpMOAMHAMUKHI
7 OcroBer Bemmonnenue M/13. BoinonHenne pac4€ToB U BBIIIOJIHEHNE OTUYETA 110
TCPMOIMHAMUKH nabopaTopHoii padote
CrarucTuueckas CraTtucTuueckas (1)I/I3I/IK8.. SIBnenusa IepeHoca.
8 ¢usuka. SIBnenns Boeinonnenue U/13. BeimonHenue pacyéToB U BBIMOJHEHUE OTYETA 11O
TepeHoca. nabopatopHoit pabote
DJEKTPOCTaTHKA. DJIEKTPOCTaTUKA. DIEKTPHUIECKOE MTOJIE B BAKYyME.
10 | DnexTpHyeckoe mone B Brimonuenue N/[3. BeimoaHeHne pacy€ToB U BBIOJIHEHUE OTYETA TTO
BaKyyMe. nabopaTopHoi paboTe
IToCTOSTHHBIN 3IIEKTPUYECKHUN TOK
12 TloCTOSHHBIN TOK Brimonuenue N/3. BeimoaHeHne pacy€ToB U BBIOJIHEHUE OTYETA TTO
nabopaTopHoi pabore
MarauTHOE 10JIe B BaKyyMe
13 MarnutHOE o7 B Bremmonnenue M/13. BoinonHenue pac4€ToB U BBIIIOJIHEHNE OTUYETA 110
BaKkyyme. nabopaTopHoii pabote
JleiicTBUe MarHuTHOTO |/lCHMCTBHE MATHUTHOTO MOJIS HA BHKYIIUCCS 3aPs/bl B TOKH
14 TI0JIsSL HA JIBUKYILHECS Boinonnenue M/13. Beimonnenue pacyéToB U BRIMOJHEHUE OTUETA 11O

3apsabl 1 TOKH.

nabopaTopHoii pabote




MarsuTtHsle CBOMCTBA

MarauTHbIE CBOMCTBA BEIIECTBA.

15 Brmonuenue N/13. BeimonHeHne pacuy€ToB U BBIOJIHEHUE OTYETA 1O
BellecTsa. 1nabopaTopHoii paboTe
S DNIeKTpOMarHuTHasE MHYKITHUSI.
16 JICKTPOMATHUTHAT | By iyronnenue N/13. Beinmonxnenue pacu€ToB U BHITIOJIHEHHE OTYETA 110
HHAYKIMA nabopaTopHoi pabore
OCHOBBI TEOpUHU OcHoBbI Teopun MakcBesia Jyist 3JIEKTPOMAarHUTHOTO TOJIst
17 Makcseina njs Brimonnenue MJ13. BoinonHeHnue pacy€ToB U BBIMOIHEHUE OTYETA 110
JJIEKTPOMArHuTHOro  |J1aboparopHoit pabore
OJIS
HNuTtepdepentus cBera
18 | Wurepdepenuus ceera Brimmonuenune N/13. BeimonHenue pacuy€ToB U BBIOJIHEHUE OTYETA TTO
nabopaTopHoi paboTe
Hudpakaus ceera
19 Judpakuus cBera Beimonuenue N/13. BeimoaHenne pacué€ToB U BBIOJIHEHUE OTYETA 10
nabopaTopHoi paboTe
[Tonsipusanus ceera
20 [Monspuszanus cBeTa Brimonnenue NJ13. BoimonHeHue pacu€ToB U BBIMOIHEHUE OTYETA 110
nabopaTopHoi pabore
- TeroBoe U3Iy4EeHHE U €r0 3aKOHbI
21 CILTOBOC M3IYHCHUC N | Brinonnenne MJI3. BeimosHeHne pacyéToB U BHIMOMHEHHE OTYETA MO
Cro 3aKOHbI nabopaTopHoi paboTe
K KBanTOBas mpupoaa u3nyyeHus.
22 BaHTOBad HPUPONA | Bpmonnenue M/13. Boinonsenne PAcy€TOB U BBINIOJHEHUE OTUETA 11O
M3ITyHCHIA. nabopaTopHoOi paboTe
H [Tnanerapnas monens atroma bopa-Pesepdopna
23 HaHETap H;ﬂ MOICTE By nonHeHne WJI3. BoinosHeHnue pac4€ToB U BBITIOJIHEHHUE OTUETA 110
aroma bopa-Pesepdopna | .50naroproii padore
IeMEHTHI KBAHTOBOH | DIEMEHTHI KBAHTOBOM MexaHuKuU. Y paBHeHue [llpeaunrepa
24 | mexanuku. YpaBHEHHE Brimonnenue NJ13. BeimonHeHne pacu€ToB U BHIMOJHEHNUE OTYETA 110
IIpeaunrepa nabopaTopHoi paboTe
3 . DJIEMEHTHI sifIepHON (PU3UKHN
25 JICMCHTBI ATICPHOU Brimonnenue NJ13. BeimonHeHue pacuy€ToB U BBIMIOJHEHUE OTYETA 110

bu3uKu

nabopaTopHoi paboTe




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

[IporpamMMoi AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHATHHI, HA KOTOPBIX
JTA€TCs1 OCHOBHOM CHCTEMAaTU3UPOBAHHBIN MaTepHAIl, U IPAKTUYECKUX 3aHATHM, TPEANOIAratonuX
3aKpeIieHre U3YYeHHOTro MaTepuana u (opMUpOBaHHE, Y 00YUaIOIIUXCS, HEOOXOAUMBIX 3HAHUN, YMEHUN U
HaBbIKOB. Kpome Toro, BaykHEHIINM 3TarioM U3y4eHHs IUCHUIUIMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa
00y4aroIuXCcsl ¢ UCMOJIb30BAHUEM BCEX CPE/ICTB U BOZMOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHIl.

B 06beM camocTosTeNnbHOM paboThI 10 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

- U3y4YE€HHE TEOPETUUECKUX BOMPOCOB IO BCEM TEMaM JAUCIUIUINHBL;

-IIOJIrOTOBKA K JIA0OPATOPHBIM 3aHSTUSIM;

- IOJrOTOBKA K IPAaKTUYECKUM 3aHATUAM;

- IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOJrOTOBKA K 3a4€Ty U 3K3aMEHY.

3a10roM YCHeIIHOr0 OCBOEHUS ATON AUCLUHUILINHBI SBJISETCS 00s13aTEIbHOE MOCEIICHNE
JICKIMOHHBIX U MPAKTUUECKUX 3aHATUH, TaK KaK MPOMYCK OAHOrO (TeM OoJiee, HECKOJIbKUX) 3aHATHI MOXKET
OCJIOKHUTH OCBOCHHE Pa3/eIIOB Kypca.

[Tpucrtynas Kk U3y4eHHUIO TUCIUIUTMHBI, HEOOXOIMMO B TIEPBYIO O4€pelb O3HAKOMUTHCS CO-
nepxxanueM PI1J] st ctyneHToB o4HO# popMbI 00ydeHus, a TAKKe METOANIECKUMHU YKa3aHUSIMH 110
OpTraHu3aIlMHi CAMOCTOATEIBHOM pabOTHI M MOJTOTOBKH K MPAKTUYECKUM 3aHSATHSIM.

[Ipu noAroToBKE K NPAaKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI 110 U3YyUEHUIO
JTUCITUTUIMHBI 00YJarOIIUMCST HEO0XO0TUMO:

- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN Ha JIEKIMOHHOM 3aHATHH MaTepHall U IOIOJHUTH €T0 C yYETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBHI;

- IPA CaMOCTOSITEIIBHOM H3y4YE€HUH TEOPETUYECKOU TEMBI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pekomenioBanHbie B PIIJ] nctounuky;

- BBIIIOJIHUTh IPAKTUYECKUE 3aJJaHUs B paMKaX U3y4aeMOU TEMBI;

- OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME, UCI0JIb3ys MaTepuaibl POC, mubo rpynnosbie
UHAMBHUyaJIbHbIE 3a/1aHUs, IOATOTOBJICHHBIE ITPEN0aBaATEIIEM;

- IOATOTOBUTHCS K IPOMEKYTOUHOM aTTeCTallH.

Wtorom usyueHus IUCHUIUIMHBI SBISIETCS SK3aMEeH. DK3aMeH IIPOBOAUTCS IO PACMCAHUIO CECCUU.
®opma npoBeeHUs 3aHITUsI — ycTHasA. CTyIeHTBhI, He MPOLIEAIINEe aTTECTALUIO [0 TPaUKy CEeCCHH,
JIOJKHBI JINKBUINPOBATh 33JJ0JKEHHOCTh B YCTAHOBIICHHOM IOPSIAKE.

7. OnleHOYHbIE MATEPHUAJIbI VIS IPOBEIEHUS TEKYIIEr0 KOHTPOJIS yCIeBAeMOCTH U ITPOMEKYTOUHOM
arrecTalMu 00y4aroIMXCcs M0 AUCHUIINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAINOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUIIINHBI

KOI[ 1 HAMMCHOBAHHC

Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
WHJMKATOpa KOHTPOJIUPYEMOM
n/m (Moyist) CcpeacTBa
KOMIICTESHITUH
KunemaTtuka nocrynarenbHOro u OIIK-1.1, OIIK-1.2, OIIK- | YcTHbI onpoc, TECTHI,
1
BpAILATEILHOTO JBUKECHUS 1.4, OIIK-1.5, YK-1.1 peleHue 3a1a4y
2 JInHamMuKa noCTynaTreIbHOIo U OIIK-1.1, OIIK-1.4, OIIK- | YcrHbI# onpoc, TECTHI,
BpAILATEILHOTO JBUKECHUS 1.5, VK-1.1, OIIK-1.2 peleHue 3a1a4y

OIIK-1.1, OIIK-1.4, OIIK- [YcTHbIN ONIPOC, TECTHI,

3 | PaboTa, MOIHOCTE 1 SHEPIHA. 1.5, VK-1.1, OTIK-1.2 | pemrenne 3amau

4 MexaHuka BpalaTeabHOTO JBUKEHUS OIIK-1.1, OIIK-1.4, OIIK- | YcrHbIl onpoc, TECTHI,
TBEPJOTO Tea. 1.5, YK-1.1, OIIK-1.2 pelieHue 3aaau

OIIK-1.1, OIIK-1.4, OIIK- | YcTHBIH onpocC, TECTHI,

S | Pus3HKa KONCOAHHI 1 BOTH. 1.5, VK-1.1, OTIK-1.2 | pemrenne 3amau

6 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN OIIK-1.1, OIIK-1.4, OIIK- | YcTHBIH onpoC, TECTHI,
TEOpHUH 1.5, YK-1.1, OIIK-1.2 perieHus 3aaa4y

7 | OCHOBBI TEPMOIMHAMUKH OIIK-1.1, OIIK-1.4, OIIK- [YcTHbI ONIPOC, TECTHI,




1.5, VK-1.1, OIIK-1.2

pEmICHUC 3a1a4d

Craructuueckas ¢pusuka. SBieHus

OIIK-1.1, OIIK-1.4, OIIK-

Y CcTHBINM Onpoc, TECTHI,

8 nepeHoca. 1.5, VK-1.1, OIIK-1.2 perieHue 3aaaq
OIIK-1.1, OIIK-1.2, OIIK-
9 [3auer 1.4, OIIK-1.5, OIIK-1.11, YK | TectupoBanue.
-1.1
10 DJIEKTPOCTaTUKA. DJIECKTPUIECKOE T0JIE B OIIK-1.1, OIIK-1.4, OIIK- [YcTHbI ONIPOC, TECTHI,
BaKyyMe. 1.5, VK-1.1, OIIK-1.2 perieHus 3a1a4
Dnekrpoctatuka. [IpoBoHUKY 1 OIK-1.1, OTK-1.2, OTIK- Y CTHBIN onpocC, TECTHI
11 1.4, OIIK-1.5, OIIK-1.11, YK ’ ’
JUAJIEKTPUKHU B SJIEKTPUUYECKOM TI0JIE. 11 perieHue 3aaau
OTIK-1.1, OTIK-1.4, OTIK- Y CTHBIN OIpOC, TECTHI
12 | HocTostHHbIi TOK 1.5, OIIK-1.11, YK-1.1, OIIK poc, :
19 perieHus 3a1a4
13 | MarnurHoe none B Baxyyme. OIIK-1.1, OIIK-1.4, OIIK- | YcrtHbI# onpoc, TECTHI,
1.5, VK-1.1, OIIK-1.2 penieHus 3anay
14 JleicTBMe MarHUTHOTO IOJISI Ha OIIK-1.1, OIIK-1.4, OIIK- | YcrtHbI# onpoc, TECTHI,
JBIKYIIHECS 3apsiibl U TOKU. 1.5, YK-1.1, OIIK-1.2 peuieHus 3a1a4y
15 | MarsnTHbie cBOiCTBA BelECTBA. OIIK-1.1, OIIK-1.2, OIIK- | YcTHbI OnpoC, TECTHI,
1.4, YK-1.1, OIIK-1.5 pelieHus 3a1a4
OTIK-1.1, OLIK-1.2, OTIK- Y CTHBIN OIIPOC, TECTHI
16 | DnekTpomMarHUTHAS WHIYKIIUS 1.4, OIIK-1.11, YK-1.1, OIIK poc, ?
15 pelIeHus 3a1a4
17 OcHoBbI TeOpun MakcBeuia Jist OIIK-1.1, OIIK-1.4, OIIK- | YcrtHbI# onpoc, TECTHI,
3JIEKTPOMATHUTHOTO OIS 1.5, YK-1.1, OIIK-1.2 peleHus 3a1a4
18 | Mnrepdepenius ceera OIIK-1.1, OIIK-1.4, OIIK- | YcrtHbI# onpoc, TECTHI,
1.5, VYK-1.1, OIIK-1.2 perieHue 3aaaq
19 | indpaxuus caera OIIK-1.1, OIIK-1.4, OIIK- [YcTHbIi ONpoC, TECTHI,
1.5, YK-1.1, OIIK-1.2 penieHue 3aaau
20 | Monspusawums caera OIIK-1.1, OIIK-1.4, OIIK- | YcTHBIH onpoc, TECTHI,
1.5, VK-1.1, OIIK-1.2 perieHue 3aaaq
21 |Tennosoe manyuerme u ero saxoms: OIIK-1.1, OIIK-1.4, OIIK- | YcrtHbIl onpoc, TECTHI,
1.5, YK-1.1, OIIK-1.2 penieHue 3aaau
22 | Knanrosas mprposa uamydcHus OIIK-1.1, OIIK-1.2, OIIK- | YcTHbI onpoc, TECTHI,
' 1.4, OIIK-1.5, YK-1.1 penieHue 3aaau
23 [Inanerapnas monens aroma bopa- OIIK-1.1, OIIK-1.4, OIIK- | YcTHbIil onpoc, TeCThI,
Pesepdopna 1.5, YK-1.1, OIIK-1.2 peleHue 3aaa4y
24 DNeMeHThl KBAHTOBOM MEXaHHKH. OIIK-1.1, OIIK-1.4, OIIK- | YcrtHbI onpoc, TECTHI,
VYpasuenue llIpeaunrepa 1.5, YK-1.1, OIIK-1.2 peleHue 3ana4y
25 | Duement smieproit (s OIIK-1.1, OIIK-1.4, OIIK- [YcTHbIN ONIPOC, TECTHI,
1.5, YK-1.1, OIIK-1.2 perieHue 3aaaq
OIIK-1.1, OIIK-1.2, OIIK-
26 |Dx3ameH. 1.4, OIIK-1.5, OIIK-1.11, YK | TectupoBanue
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7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTepHaJIbl TEKYIIIETO KOHTPOJISl yCIIEBAEMOCTH,
HEOOXOIUMBbIE 1JI OLIEHKH 3HAHUI, yMEHHUI U HaBBIKOB U (MJIM) OMbITa MPOPECCUOHANBHOMN eITEeIbHOCTH,
XapaKTEepU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIMN B MIPOLIECCE OCBOCHUS TUCIUTUIMHBI

Jis ipoBepku ¢(hOPMHUPOBAHHOCTH MHIUKAaTOpa AocTrxkeHus komrereniuu OITK-1.1, OITK-1.2,
OIIK-1.4, OIIK-1.5, OIIK-1.11, YK-1.1.
1. I1yns 7eTUT TOPU3OHTATIBLHO U MOMAJAET B 1IAP, 3aKPEIJICHHBI HA HEBECOMOM KECTKOM CTEPIKHE,
u 3actpeBaer B HeM. Macca nmynu B 1000 pa3 MeHbIIe Macchl mapa. PaccrosiHue oT eHTpa mapa 10 TOYKH
noaseca |=1 m. Haiitu CKOpOCTh MyJH, €CIM CTEPXKEHD OTKIIOHHICS Ha 30°.
2.ITon nmevictBueM kacatenbHol cuibl 10 H, MaxoBuk ocranaBnuBaetcs, caenas 20 000poToB.




MaxoBuK cuuTaTh OJHOPOJHBIM JUCKOM. Paguyc nucka

R=20 cm, macca m=2 kr. HaiiTu HauanpbHYO 4aCTOTYy BpAIllCHHUS.

3. OOpyu maccoii 2 kT u paauycom 20 cM BpamiaeTcs 1o 3akony ¢=t3 -5t2+6t-2. HaliTu MOMEHTHI
cuibl uepes Ic, 2 ¢ u 4 ¢ nmocie Havyana BpanieHusi. OTBETUTh YCKOPSIOIINE UIU TOPMO3AIINE 3TH MOMEHTHI.

MonekynsipHast GpuzHuKa U TEPMOAMHAMHKA

4.0npenenuTh yAETbHYIO TEIIIOEMKOCTh Ta30B: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4,
NO2.

5.I1pu U30TepMHUECKOM pacUIMpeHUur 00beM raza ypennuuics B 3 paza. Ha ckoibko U3MEHUIIOCHh
JaBJCHHE, €CIU HadyaubHOe naBjaeHue osu10 420 klla?

6.1Ipu Y® obnydeHnn 1ByXaTOMHOTO rasa gaBiienue yBeauurmiock co 100 kIla go 150 kIla. Kakas
JI0JI1 MOJIEKYJI ra3a pacraiach?

7. Illpn agnabaTHOM C)KaTHUU 2 MOJIeH KHCIIopoJa Oblia coepiieHa padora 415,5 [x. Bo ckonbko
pa3 yBenn4mwioch aaBieHue raza? Koneunas temmneparypa 300 K.

DNEeKTpUYECTBO U MarHETU3M

8.Uetnipe 3apsaaa q1=02=2 uKu, q3=04=4 uKn HaxoasTcs B BepIIrHax KBajpara co CTopoHoi a=10
cM. HaliTu Hanpsi»K€HHOCTh M MMOTEHLHAJ 3JIEKTPUUYECKOrO MOJIs B HEHTPE KBaJpaTa.

9. Yetnipe 3apsaa q1=02=2 uKun, q3=04=4 uKxn HaxoasaTcs B BepIIMHAX KBajapara co CTopoHoi a=10
cM. Haiitu HanpspKeHHOCTh M OTEHIUAI JIEKTPUYECKOTO OIS B Cepe/inHe CTOPOHBI 3-4.

10. Yetsipe 3apsna q1=02=2 uKi, q3=04=4 uKn HaxomaTcs B BEpIIMHAX KBaJApaTa CO CTOPOHOU
a=10 cm. HaiiTu HanpsKeHHOCTh M OTEHIUAN JIEKTPUYECKOTO TOJISI B CepeInHe CTOPOHBI 2-3.

11./1Ba Bo3aymiHbix kKoHAeHcaTopa Cl1= C2=6 Mk® coeMHEHbI TOCIIEIOBATEIBHO U 3aPsHKEHBI J10
pasnoctu noteHuuanoB U=100 B. Ha ckoyibko U3MEHUTCS SHEPTHUsl CUCTEMBI, €CJIM HE OTKJIIoYast
KOHJIEHCATOPbI OT UICTOYHMKA, MEXAY IUIACTUHAMU IIEPBOT0 KOH/IEHCATOPa BBECTH JIUAIEKTPHUK C
JURJICKTPUIECKOH MPOHUIIAEMOCTBIO £=57

12.BonbsdpamoBas ciupaib neKTpruaeckoit Jammnouku npu t=20°C umeer conporusienne R=35,8
Owm. KakoBa Oyzaer Temneparypa t2 HUTH JaMIIOYKH, €CIIU TIPY BKITFOUSHUH B ceTh ¢ HanpspkeHrnem U=120 B
no HuTH uaeT Tok 1=0,33 A? TemneparypHslii K03 (HUIIUEHT cOPOTUBIEHUS Bodb(ppama 0=4,6-10-3 K-1.

13.B uenTpe kBagpaTHOM paMKH ¢ TOKOM MarHuTHas nHAykuus pasHa 0,1 mTn. Halitu Benuuuny
TOKa B MMPOBOJIC PaMKH, eciiu e€ epumeTp paBeH 40 cMm.

14.113 meaHOTO TIpOBO/a ceueHrueM S=1 MM2 cenanu Kojblo JiuHo# 1=251,3 cM 1 noaKIrounin K
MCTOYHHKY TOKa ¢ HanpspkeHneM U=240 B. HaliTu MarHuTHY10 HHAYKIIUIO B LIEHTPE KOJIbIIA.

15.Yepe3s kaTymiKy, MHIYKTUBHOCTb KoTOpoil L=21MIH, TeueT TOK, N3MEHSIIONTUICS CO BPEMEHEM T10
3akony I=10sin(wt), rae 10=5 A, ®=27/T u T=0,02 c. HaiiTu 3aBucuMOCTb OT BpeMeHH { 3.11.C.
CaMOMHIYKITUH €1, BO3HUKAIOIIEH B KaTyIIKE U MUHUMAJIbHOE 3HaY€HUE ATOU 3.7.C. €imin.

BoisiHOBas onTrka

17.B onbrte FOHra oTBEpCTHS OCBEIMATNCH MOHOXPOMATHYECKUM CBETOM (A=500HM).

Paccrosinue mexxay orBepctusimu 0=1MM, pacCTOSIHUE OT OTBEpCTHIA 10 SKpaHa 2,5 M. Haiitu
MOJIO’KEHUE TPEX MEPBbIX CBETJIBIX MOJIOC.

18.ITocTosiHHast qudpaknnoHHo# pemeTku d=1mkm. Kakyro pasHOCTb JTHH BOJTH AL MOKET
pa3pemuTh Ta pemerka B 006gacTi cuHux Jiydedl (A=400HM) B crieKTpe TpeThero NopsaKa, eciu MyupruHa
pemieTku a=2,5¢cm?

OcCHOBBI KBAHTOBOM U aTOMHOM (PU3UKH

19. Kakoii 1yiuHe BOJHBI COOTBETCTBYET MAKCHMYM M3JIYy4E€HUsI IOBEPXHOCTH MAXOTHOW 3eMJIU IpU
ee temmneparype t=27°C?

20. Ilpu qyurenbHOM 00TydeHHH cepeOpsHOM MJIaCTUHKHM CBETOM OHa MpHoOpeTaeT noteHnuan 3,3
B. HaiiTu nmuHy BOJIHBI M 9HEPTHUIO NMafaromux GOTOHOB, K KAKOMY JHana3oHy OTHOCUTCS JUIMH BOJIH
OTHOCHUTCSI 3TO U3Ty4YEHHE?

21. Onpenenurte nepuoabl BpallleHUs 3JIEKTPOHA Ha MEPBbIX Tpex bopoBckux opourax.



7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE HCII0JIb30BaHUE HAyYHON TEPMUHOJIOTUH, CHCTEMAaTUYECKH TPAMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLIETILHUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAaMOCTOSITENIbHO U TBOPUYECKHU PELIATh CII0KHbIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B IOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U J]aBaTh UM KPUTUYECKYIO OLICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNHN HAYYHBIX U MPO(ECCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyIHEeHUH BBIOUpPAET CTAHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/laHUM;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

3HAHUSA:

- JOCTATOYHBIM MUHHUMAJIbHBIA 00bEM 3HAHWUH 110 JUCLUILINHE;

- YCBOEHHE OCHOBHOM JIUTEPaATyphl, PEKOMEHIOBAHHON paboveii mporpaMmoii;

- UCITIOJIB30BAaHUEC Hay‘IHOfI TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIMOOK

YMEHUSA:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPHUAX, KOHICTIIUAX WU HAITPABJICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa 1moj; pyKOBOJCTBOM IMPENOIAaBATENS HA TPAKTUICCKHUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Ouenka
«HEYJIOBIICTBOPUTEIHHOY
(He 3auTeHO)

3HAHHUSA:

- (hparmMeHTapHbBIE 3HAHUS 110 AUCIUTUIIHE;

- OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);

- 3HaHHUE OT/EJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCLUILIMHE;

YMEHHUSL:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITeNIbHOCTH, XapaKTEPU3YIOIINX 3TaIbl (POPMUPOBAHUS KOMIETEHIIUN B TPOLIECCE OCBOEHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs
IIpumepHBIE BOIIPOCHL.
1. MarepuanbHas Touka. KunemaTnueckne XapakTepUCTUKH: TPAEKTOPUS, IIyTh, IEPEMEILICHUE,
CKOPOCTb M YCKOPEHUE; ONPEACICHUE U CBSI3b. PaBHOMEpPHOE, YCKOPEHHOE U 3aMEUIEHHOE JIBUYKEHUE.
2. PaBHOIIEpeMEHHOE IBUXKEHHE, IPUMEDP — ABMXKEHHE Tella, OPOIIEHHOT0 MO/ YTJIOM K TOPU30HTY.

Nelie SR Be) WV, I SRS

. Kunemaruka BpamareiabHOro JBUKEHHUs. BEKTOPBI yriI0BOM CKOPOCTH U yCKOPEHMUS.

. YTI0BbIE KHHEMAaTUYECKUE XapAKTEPUCTUKU U UX CBA3b C TMHEUHBIMHU.

. IIpuHIMI OTHOCUTENBHOCTH, peoOpazoBanust ["amuies 1151 CKOPOCTH U YCKOPEHHUS.

. OnemenTtsl CTO. I[Moctynatsl. [IpeobpazoBanue BpeMeHH U KOOpaAUHATHI. VIHTepBal.

. Onementsl CTO. ITocTynaTsl. PensaTHBUCTCKUI UMITYJIBC, PEISTUBUCTCKAS DHEPTHSL.

. 3aKOHBI IMHAMUKHU MaTepuanbHoil Toukd. (3akoHbl HploTOHA).

. Bupl cuit: BCEeMMpPHOTO TATOTEHHUS, TSKECTU. JIBH)KEHNE IO AEUCTBUEM CHIIBI TSKECTH. Bec.

10. Cuna ynpyroctu, e€ npupoja u pacuét. Moayns FOunra. [edopmaruu. luarpamma HanpsiKeHHsI

nedopMaruu.

11. Umnynsc. UMnynbe cuibl. 3aKOH COXpaHEHUs: uMIyibca. [1oMHbIA MMITYIbC CUCTEMBI TEN.
12. 3akoH coxpaHeHHs uMmynbca. Y ap. Pacuér ckopocteit Ten npu HEeHTpaIbHOM a0COIIOTHO

HEYIIPyroM ynape.

13. 3akoH coxpaHeHHs uMIynbca. Y nap. Pacuér ckopocrteit Ten npu HeHTpaIbHOM a0COIIOTHO




YHpyroM yzaape.

14. PaGota. PaboTta nmepemeHHOM CHIIBI. MOIITHOCTD.

15. KoHcepBaTuBHBIC 1 HEKOHCEPBATUBHBIC CUJIBI NX paboTa. [loTeHmanpHas SHEpTrusl.

16. Kunetnueckas sHeprus. [lonHas sHEprus, 3aK0H COXpaHEHUS SHEPTUU.

17. Bpamenue tBepaoro tena. [lonsitue MmomenTa cuibl. OCHOBHOE ypaBHEHUE JUHAMUKH
BpAILlaTEIbHOTO ABUKCHHUS.

18. MoMeHT uHeplLuH, ONpeIeTICHUE U IPUMEP pacueTa 1Jid OJHOPOAHBIX Te. Teopema llteitnepa-
['tolirenca.

19. MoMeHT uMIybca, 3aKOH COXpPaHEHHUsI MOMEHTA UMITyJIbCa IIPU BpPAIleHUH TBEPIOTO Tena.

20. PabGoTa npu BpaieHu# TBepAoro tena. Kuneruueckas SHeprus BpallaoIero Tela.

21. Lentp macc, onpezenenue. LleHTp Macc kak TOYKa IPUIIOKEHUS CHIIBI TSHXKECTH (MTOTeHIIMAIbHAs
SHEPTUs CHIIbI TSHDKECTH CUCTEMbI MaTEPHAIbHBIX TOUYEK U MOMEHT CHJI TSKECTH).

22. UneanbHbIl ra3, mapaMeTpbl UealbHOTO Ta3a. 3akoH ABoraapo u Knanelipona-Menjeneesa.
N3onporieccel.

23. CpenHee 4MCIO CTOJKHOBEHUH MOJIEKYJI, CpeHss AJIMHA CBOOOIHOTO mpoodera.

24. SIsnenus nepenoca. Aubdysusa. Koapdbumment nuddy3un.

25. SIBnenus neperoca. TemnonpoBoaHocTh. KoaduimeHT TemionpoBoHOCTH.

26. SIBnenus neperoca. Bsskocts. KoadduimeHnT Ba3kocTy.

27. IloBepxHocTHOE HaTshkeHne. CMaunBanue. KanuiisipHaele sBleHUS.

28. CpenHsst SHEprusi MOJIEKYJIbI HI€ATbHOIO Ta3a, cTeneHu cBo0oabl. Teopema bonbsiiMana o
pacriepeieieHuU YHEPTUH 10 CTETIEHSIM CBOOO/IBI.

29. BayTpennsis sHeprus rasa, pabora rasa, mepBoe Ha4ajio TepMOAMHAMUKH.

30. TermoemkocThb rasa, CV u CP, cootHoenue Maiiepa.

31. Annabaruueckuii iporecc, ypaBHeHue, koddgdumment [lyaccona.

32. Tennossle MamnHbl. Bropoe Hauano TepmoauHamMuku. [IpuHIun paboThl TEMIOBBIX MAILIUH.

33. Hukn Kapno, K11 3TOro mukia.

34. IlonsTue 06 0OpaTuMbIX U HEOOpaTUMBIX Iporeccax. JuTponus. Hepasenctso Kiaysuyca. Ky
LUKJIA pealbHbIX TEIJIOBBIX MAIINH.

35. 3akon Kynona. HanpspkeHHOCTD 371€KTpOCTaTUUECKOTo nojs. [IpuHiun cyneprno3uuuu asis
BEKTOPA HAIIPSLDKEHHOCTH 10JIs. JIMHUM BEKTOpa HAPSHKEHHOCTH.

36. PabGota cun anexktpocraTuueckoro mosis. Teopema o HMPKYISILIUY BEKTOPA HANIPSKEHHOCTH.

37. llotenmuman. [IpuHLUI Cynepro3nIuy AJis MOTEHIMAA.

38. CBs13b MEX1y HAPSHKEHHOCTHIO AJIEKTPOCTATUYECKOTO TIOJISI ¥ IOTEHIIUATIOM.
OKBUINIOTEHIMAIbHbBIE TTOBEPXHOCTH U UX CBOMCTBA.

39. IloTok BeKTOpa HANPSHKEHHOCTU. DNIeKTpocTaThudeckas Teopema ["aycca.

40. IlonspHble ¥ HETIONSPHBIE AUAIEKTPUKU. J(nasieKTpudeckas MpOHUIIAEMOCTb U
BOCITPUUMYHUBOCT.

41. Bektop nmosispu3alyy U BEKTOP 3JIEKTPUUYECKOTO CMEIICHHUS.

42. Cerneronnektpuku. [Ipsimoit u 06patHbIil nbe303¢dekt. [IpuMeHenre nbe3031eKTPUKOB B
TEXHHKE.

43. IIpoBOIHUKH B 3JIEKTPOCTATHUECKOM IOJI€. DIEKTpocTaTHYeCcKasi MHAYKIUSA. Y CIIOBUS
paBHOBECHS 3aps/I0B Ha MPOBOTHUKE.

44. Emxoctb npoBogHuka. [Inockuit konnencarop. Lununapuyeckuii u chepuueckuii
KOHJICHCATOPBI.

45. CoenquHeHHs! KOHJIEHCATOPOB.

46. DHeprus CUCTEMBI 3apsA0B. DHEPTHs 3aPsHKEHHOTO MPOBOAHUKA U KOHIEHCATOPA.

47. DHeprus 1eKTpocTaTndeckoro mois. O0beMHas TNIOTHOCTH YHEPTHH.

48. OCHOBHBIE XapaKTEPUCTUKHU MOCTOSTHHOTO ToKa. Cuita Toka. [1moTHOCTE TOKA.

49. Dnextpoasmxkymas cuia. Hanpsbkenne Ha ydactke nenu. 3akoH Oma 11 yJacTKa IeIH.
ConpoTusienue MpoBoAHUKOB. 3akoH Oma B quddepeHnmansHoi Gpopme.

50. PaGota u momtHOCTH TOKa. 3akoH [[xxoyimst — Jlenna. 3akon Jxoymns — Jlenna B
muddepeHanbHOM popme.

51. 3akon Oma Ju1st HEOAHOPOJHOTO y4acTKa e U 3aMKHYTOH LIeTH.

52. IIpaBuna Kupxroda.

53. MarnutHoe nosne. OnbIT Opcrena. MarHUTHBIM MOMEHT KOHTYpa ¢ TOKOM. MHaykuns
MarHUTHOTO TOJIA.



54. 3akon buo — CaBapa — Jlamtaca w yacTHBIE Clly4au €ro MpuMeHEeHUs. JINHMU MarHuTHOM
WHAYKLNH.

55. Hupkynsamnus BEKTOpa MarHUTHOW WHIYKITMA. 3aKOH TIOJTHOTO TOKa (TeopeMa O MUPKYJISAIINHN).

56. MaruutHoe noJie COJIE€HOUIa U TOPOUIa.

57. 3akon Amrepa.

58. Cuna JlopeHia.

59. JIBm>keHUE 3apsKEHHBIX YaCTUL B MArHUTHOM MOJI€.

60. Dddext Xomra.

61. KoHTyp ¢ TOKOM B MarHuTHOM TI0JI€.

62. PaboTa, coBepiiaemasi mpy nepeMeieHHH MPOBOJHIKA C TOKOM B MArHUTHOM IIOJIE.

63. Teopema I'aycca Jy1st MOTOKAa MAarHUTHOM MHTYKITUH.

64. MaruuTHbIe CBOMCTBA BellecTBa. [ unoreza Ammnepa. Bekrop HaMarHu4rBaHus.

65. HanpsikeHHOCTh MAarHUTHOTO 1OJIsl. MarHUTHAs! IPOHUIIAEMOCTh M BOCIIPUMMYKBOCTD.

66. MarHuTHbIE MOMEHTBI ATOMOB U MOJIEKYIIL.

67. IlnamarHeTuKM U mapaMardHeTUKH.

68. deppoMarHeTUKy, UX CBOMCTBA U IPUMEHEHHUE.

69. SBneHue >JIeKTPOMAarHUTHOM UHAYKIMU. 3akoH uHAyKuuu dapanes. [1pasuiio Jlennua.

70. SIBnenue caMOMHAYKIMU. IHIYKTUBHOCTD MPOBOAHUKA. IHIYKTUBHOCTH COJICHOHIA.

71. SIBnenue B3aumHoi naaykuuu. Toku @yko. Tpanchopmarop.

72. DHeprust MarHUTHOTO MOJISI.

73. BuxpeBoe snekrpuueckoe nose. [lepBoe ypaBuenne Maxkcgeina.

74. Tok cmenienusi. Bropoe ypaBHenue Makcgesia.

75. IlonmHas cuctema ypaBHeHuid MakcBeruia.

76. DneKTpOMarHuTHBIC BOJIHBI U UX CBOMCTBA. DHEPIHs, IEPEHOCUMAs SJIEKTPOMArHUTHOM
BOoJHOM. Bexktop YMoBa — [loliHTHHTa.

77. KorepentHble BoaHbl. OnTHYECKas JUIMHA TYTU U ONITUYECKAs pa3HOCTh XOJa BOJH. Y CIIOBUE
MaKCHUMyMa i MUHAUMYyMa HHTePEPEHIINH.

78. Metoap! HabmoneHust nuatepdepenun. MaTepdepeHys B TOHKHUX IJICHKAX.

79. Konbua Hetotona. [IpuMenenne uaTepdepeHInm cBeTa.

80. IIpunuun I'tolirenca — ®penens. 3oup1 Ppenens.

81. qudpaxuus Ha KpyTJIoM OTBEPCTUU U JIUCKE.

82. ludpaxiusa Opaynrodepa Ha OHOM 1mIeTH, TUPPAKITNOHHAS PEIIeTKa.

83. Jlucniepcus u paspeniaromniasi CmocOOHOCTh ONITUYECKUX MPUOOPOB.

84. EcTecTBeHHBIN U MOJSPU30BAHHBIN cBeT. 3akoH Maoca.

85. Tonsapuzarus mpu OTPaXKEHUH U TperoMiieHnd. 3akoH bprocrepa.

86. /IBoitHoe nyuenpenomienue. [lonspusanuonsble ycTpoiicTBa.

87. TemioBOe M3Ty4YEHHUE U €T0 XapaKTEPUCTUKH. AOCOIIOTHO uepHOe Telo. 3akoH Kupxroda.

88. 3akonsl Credana — bonpiimana u Buna.

89. ®opmyna Panest — J[xxunca. «YnbrpaduonetoBas» katactpoda.

90. ®opmya [Tnanka.

91. Ontuueckas NUpPOMETpPHUS.

92. Bremnuii (oTo3¢(dEKT U ero 3akoHbl. Y paBHeHHE DUHIITEIHA.

93. Macca u umnyinbsc porona. J[aBieHue cBera.

94. Dddext Komnrona. KopmyckynsipHO — BOJTHOBOH JTyaan3M.

95. Monens atroma Tomcona u Pezepdopaa.

96. ChnekTp aToma BOJOPO/A.

97. Teopus bopa.

98. BonHoBsle cBoiicTBa MukpodacTull. opmyina ne-bpoiins. Judpaxius 31eKTpoHOB.

99. Ilpuntun HeonpeneaeHHocTew [ elizenbepra.

100. BoHoBast pyHK1Ms U ee cBoicTBa. Y paBHenue Llpenunrepa.

101. KBanTOBBIE UncClia. ATOM BOAOPOJAa B KBAHTOBOW MEXaHHUKE.

7.4.2. IlpakTrueckue 3afaHus sl IPOBEACHUS TPOMEKYTOUHOM aTTecTaly 00yJaromuxcs

1. 3aBUCUMOCTH IPOUJICHHOTO TEJIOM IYTH S OT BpeMeHH t naercs ypaBHeHueM S=A+Bt+Ct2,
rae A=3 m, B=2 m/c, C=1 m/c2. Haiigute cpeiHIOI0 CKOPOCTh U CpeIHEE YCKOPEHHE Tela 3a MEePBYIO,
BTOPYIO M TPETHIO CEKYH/IbI €T0 JBUKECHMUSL.



2. C 6amau BbicOTON h = 25 M ropu3oHTabHO OpOIIIEH KaMEHb CO CKOPOCTBIO VX =15 m/c.
Kaxkoe Bpemst t kamenb Oyet B aBmxenun? Ha kakom paccrosiauu | 0T ocHOBaHUsI OalllHK OH YIaaeT Ha
3emito? Kakoil yron COCTaBHUT TPACKTOPHUSA KaMHsI C TOPU30HTOM B TOUKE €ro MaJeHus Ha 3€MJTI0?

3. Kamens OporiieH TOpU30HTAIBHO CO CKOPOCThIO VX =15 m/c. Haiinute HOpManbHOE W
TAaHT€HIIMAJIbHOE YCKOpEHUs KaMHs 4yepe3 Bpemsi t = 1 ¢ mocie Hauana JBUKEHUSI.

4. Komneco, Bpaliasch paBHOYCKOPEHHO, JIOCTUTIIO yriioBoi ckopocTH 20 pan/c yepe3 N=10 o0
nociie Hayana BpauieHus. Haiiaure yrioBoe yckopeHue KoJjeca.

5. 3aBUCUMOCTbH MPOIIEHHOTO TEJIOM IIYTH [0 OKPY>KHOCTH PaJnycoM =3 M 3ajaercs
ypaBuerneM S=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpeaenure 11t MOMeHTa BpeMeHH t = 1 ¢ mocie Havana
JIBUXKEHHS YyCKOpeHue: 1) HopManbHOe; 2) TaHTeHIIMaNIbHOE; 3) TOJTHOE.

6. Tesio CKOJIB3UT MO HAKIOHHOM MJIIOCKOCTH, COCTABIIAIOIIEH C TOPU30HTOM yrod 45 rpajaycos.
[Ipoiins myTs S = 36,4 cM, Teno mpuodpeTaeT ckopocTh V =2 m/c. Haitagute ko3¢ dunmeHT TpeHus teia o
IJIOCKOCT.

7. C 6amnu BeicoToi H = 20 M ropu30HTaIBHO cO CKOpOCThIO 10 M/c OpoIieH KaMeHb MacCcon
m=400 r. npeneOperasi CONPOTUBICHUEM BO3/1yXa, ONPEAETUTE JIIsl MOMEHTa BpeMeHu t = 1 ¢ mocrne Havana
JMBUKEHUS: 1) KHHETHUECKYIO SHEPIHio; 2) NOTEHLIUATbHYIO SHEPTHIO.

8. ITyns maccoit m = 15 r, nersmas ropu30HTaILHO O CKOpocThio V =200 m/c omnaaer B
OaTUCTHYECKUI MasITHUK utnHOHM | = 1 M 1 maccoii M = 1,5 kr u 3actpeBaet B HeM. Onpe/ieNiuTe yroi
OTKJIOHEHHUS MAasTHHKA.

9. CrouHoM OAHOPOAHBIN AUCK CKATHIBAETCS 0€3 CKOJIbKEHUS C HAKIIOHHOMN TIOCKOCTH,
oOpa3yromeii yroi anbda ¢ ropu3oHTOM. Onpenenure IMHEeHHOe YCKOPEeHUeE a IUCKa.

10. HanummTe ypaBHEHHE TapMOHUYECKOTO KOJIeOaH!Us TOUKH, €CITU ero amruuTyaa A = 15 cm,
MaKCHUMaJbHasi CKOPOCTh Kojebmromnieiicst Toukn 30 Cm/c, HawanmpHas ¢a3za 10 rpamgycos.

11. OgHopoansrii muck paanycom R = 20 cm kosebaeTcs OKOJIO TOPU30HTAIBHOM OCH,
npoxosiiei Ha pacctostaun | = 15 ¢Mm oT nenTpa aucka. Onpeaenure nepuo T KoneOaHui AUCKa
OTHOCHTEIIBHO 3TON OCH.

12. Maccy m = 5 r a30Ta, HaXOAMIYIOCS B 3aKPBITOM cocyze 00beMoM V = 4 11 Ipu TeMIieparype
t1=200 C, narpesatot 1o temnepatypsl 2 = 400 C. Haiigure naBnenus pl u p2 raza 10 u nocine
HarpeBaHusl.

7.4.3. IlpuMepHbIe TEMBI KypcOBOii paboThI (MpoekTa) (IpyU HaTHYUH)
KypcoBbie npoekTs! (paboThl) yueOHBIM IIJIAHOM HE MPEAYCMOTPEHBI.

7.5. MeTonudeckue MaTepHalibl, ONpeaeIonne Mpoleaypbl OlICHUBAHNUS 3HAHUN, YMEHUH, HABBIKOB U
(unu) ombpiTa MPO(heCcCUOHATBFHON JeTeNbHOCTH, XapaKTePHU3YIOIINe 3Tanbl (JOPMUPOBAHUS KOMITETSHITHIA

[Ipouienypa npoBeaeHUs TPOMEKYTOUHOM aTTeCTAllMU U TEKYIIIET0 KOHTPOJISl YCIIEBaeMOCTH
perJaMeHTUPYyeTCs JOKAIbHBIM HOPMATUBHBIM aKTOM, OTPEAEIISIONINM HOPSAOK OpraHUu3alluy 1
MPOBEJICHUS TEKYIIEr0 KOHTPOIISl yCIIEBAEMOCTH U MIPOMEKYTOUYHOM aTTeCcTallui 00y4JaroInXCsl.

[Ipouenypa oneHuBanust GOpMUPOBAHUS KOMITETEHITUI MPU MTPOBEJCHUH TEKYIIETO KOHTPOJIS
npuBeJeHa B I1. 7.3.

TumnoBbie KOHTPOIBHBIE 33/JaHUS WIIM UHBIE MAaTEpUaJIbl TEKYIIETO KOHTPOJISI MPUBEACHBI B 1. 7.2.

[IpomMexyTouHas aTTecTanus 1Mo AUCHUIUTMHE TPoBoAUTCA B (hopme 3aueTa (1 cemecTp) U IK3aMeHa
(2 cemectp).

3aueT mpoBoaUTCS B hopMe coOeCeTOBaHUS U TECTUPOBAHHUS (B TOM YUCIIE KOMIBIOTEPHOTO).

DK3aMeH MPOBOJIUTCS B (opMe MIUCHbMEHHOTO KOHTPOJIBHOTO 3a7aHusl (B TOM YHUCIIe
KOMIIBIOTEPHOTO).

7.6. Kputepuu onieHuBaHHUs c(hOPMUPOBAHHOCTH KOMITETEHIIMI TIPU MPOBEICHUH POMEKYTOUHOU
aTTecTaluu

YDOBCHB OCBOCHUS M OLICHKA

Kpurepan OueHka OueHka
«HEYIOBIICTBOPHUTEND | «ymoBieTBoputenbH | OLieHKa «XOpouio» OlLleHKa «OTIIMYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHO» «3AYTEHO




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHHE. Y MEHHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOIMPOCHI OuniieTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ousera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHaropa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuaa. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1ay.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JTUCIUIUIMHOM, U TIPeCTaBIIAeT co00M cpeHee apu(METUUECKOE OT BHICTABJICHHBIX OLEHOK 110 OTIEJIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

Or11eHKa «OTJIMYHO»/ «3a4TEHOY BBICTABIISIETCS, €CIIH CpeHee apuPMETHISCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CITU CpeiHee apuMEeTHUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yI0BIETBOPUTEIHHOY/ «3aUTEHOY BBICTABIIACTCS, €CITU CPeIHee apuMeTHIecKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «Hey/10BIETBOPUTENIbHOY/ «HE 3a4TE€HO)» BBICTABIISETCS, €CIIU CpeHee apupMeTHIecKoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOEe U MATEPUATBLHO-TEXHUYECKO0e o0ecnevyeHre JUCHUILIMHBI (MOXYJIs)
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTEILHON JINTEPATYPbI, HEOOXOAUMOM I OCBOCHUS JUCLIUTUINHBI

(Moyist)
. KonuuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3IaHUs, U3IATEILCTBO, IOl U3JaHUs y4eOHOU U
n/m y4eOHO-METOIMYECKOM JTUTEPaTyPhI PK3CMILIADOB/SICKTD
oHHbIH agpec Ib6C
OcHoBHas JUTEPATYPA
Craponyomnesa I'. 1., Xamenko A. A., Kypc nekuuii mo ¢puszuke. MexaHuka,

1 |Monexynspras bu3nKa, TepMOAMHAMHUKA. DICKTPUYECTBO U MArHETH3M, https://www.iprbooks
CraBpornosb: CTaBpOnoJIbCKUH TOCYIapCTBEHHBIN arpapHbIil YHUBEPCHUTET, hop.ru/76115.html
2017
lNonosun 1O. M., JIsmenko 0. I1., Xonoaunuu B. H., [Tonukapnos B. M.,

5 Oo6mas ¢pusuka. MonekyispHas Gu3nKa ¥ TepMOJUHAMHUKA. ATOMHas, http://www.iprbooksh
KBaHTOBasl U siepHast pusuka. Ousuka TBEpaoro Tena, TamOoB: TamOoBCKUit op.ru/63881.html
rocyiapcTBeHHbIN TexHnyeckuili ynusepcurer, 9bC ACB, 2013

3 bensixosa B. U., Kenynkosa E. A., Kykuna E. A., Jleoutsesa 0. H., http://ntb.spbgasu.ru/
3anansoposa U. A., lamok T. A., ®usuka, CI16., 2007 elib/00008/
Npanos A. E., IBanos C. A., Mexanuka. MonexynsipHast pu3znuka u

4 150
tepmoauHamuka, M.: Kaopyc, 2012

JonoJHuTeIbHAS JUTEPaTYpa
Kocuos B. B., Crankosa E. H., bobposckuii A. I1., JlabopaTopHblii
MPAKTUKYM C UCTIOJIb30BAHUEM BUPTYAIBHBIX CTEHIOB O AUCIUIUINHE htto:// inrbooksh
1 [«®usuxar. Paznen «MonekynspHas ¢puzuka U TepMoAUHaAMUKay, CaHKT- p: 1P
oo N N op.ru/17897.html
[TetepOypr: Poccuiickuii rocy1apCTBEHHBIN THIPOMETEOPOIOTUIESCKUN
yHuBepcuTeT, 2013
Hy6posckuii B. I'., Xapnamos I'. B., Mexanuka, TepMOAHAMHKA U

o |MomexypHas ¢bu3nka: COOpPHUK 3a7a4 ¥ IPUMEPHI UX PEIICHUS, http://www.iprbooksh
HoBocubupck: HoBocubupckuii rocy1apcTBEHHbINH TEXHUYECKUI op.ru/91733.html
yHuBepcutet, 2015
Kuwm /1. Y., Konosanos H. I1., JIesut JI. 1., Konosanos I1. H., ®u3uka. https://e.lanbook.com

3 | DnexTpuuectBo u MarHeTu3M. Kypc nekuuii ¢ npumepaMu pemieHus 3a1ad, /img/cover/book/1139
Cankr-IlerepOypr: Jlans, 2019 02.jpg

4 Tpynos I'. M., O0mas ¢pusuka. JlonoiHUTENbHBIE MaTEPHAIIBI JIJIS o5
camocTositesbHON paboTel, CankT-IlerepOypr: Jlanp, 2019

5 Kanamnukos H. I1., MypasseB-Cmuphnos C. C., O6mas ¢puzuka. COopHHK https://e.lanbook.com
3a7laHuil U PyKOBOJCTBO K penreHuto 3a1ad, Cankr-IlerepOypr: Jlans, 2020 /book/130574
Cxmaposa E. A., Cemkuna JI. U., Ky3uenos C. U., Kypc JeK1ui 1o buzuke. http:/Awww.iprbooksh

6 | MomnekymsipHas ¢pusuka. Tepmoaunamuka, Tomck: Tomckuit

. 0p.ru/83966.html
MOJINTEXHUYECKUH yHUBepcuret, 2017

7 Kum [I. Y., Maxpo U. I'., JIlerut . U., ®usuka. Mexanuka. Kypc nekuuii ¢ https://e.lanbook.com
npuMepamu pertenus 3anad, Cankr-IlerepOypr: Jlans, 2021 /book/163396
Kuwm /1. Y., Konosanos H. II., Jlesut JI. 1., Konoanos I1. H., ®u3uka. .

. https://e.lanbook.com

8 |DnexrpuuecTBo M MarHeTn3M. Kypc JIekmuii ¢ mpumepamu pemieHus 3a1a4,

/book/226466
Cankr-IlerepOypr: Jlans, 2022
Momnuanos B. B., HyTI:IJmH B. A., ®uzuka. Metoauka pemeHui http://www.iprbooksh
1 [xoHTponbHBIX 3a1aHul MO (PU3MKE 7S CTYACHTOB-3a04HHUKOB. Y.2, Camapa:

Camapckuil rocynapcTBeHHbIN Texunueckui yausepeuret, ObC ACB, 2016

op.ru/91131.html

Oobyuaromuecs u3 ynciia uHBaIUI0B U ul ¢ OB3 obecnieunBatoTcsl NeyaTHBIMU U (WIIN)
3EKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamMu B (popMax, aJlaliTHPOBAHHBIX K OTPAaHUYEHUSAM UX
3/10pOBBSL.




8.2. Ilepeuens pecypcoB nH(GHOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON ceTh «HTepHeT», HEOOXOIUMBIX JIJIS
OCBOCHHUS JUCITUTUTMHBI (MOTYJIs)

HaunmenoBanue pecypca cetu «MuTepHeT DIIEKTPOHHBIN aJpec pecypca

https://www.youtube.com/c/NR
NUMEPhI/playlists?
view=50&sort=dd&shelf_id=7
http://www.all-fizika.com/

BupryanbsHblie SKCIIEPUMEHTBI

Bcest dusnka http://www.all-fizika.com/

8.3. [lepeueHb coBpeMEHHBIX MPOGECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBanue DIIeKTPOHHBII aapec pecypca
https://www.spbgasu.ru/Univer
Oo6pasoBarenbhbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

_internet-resursy/

bubnuoteka mo EcrectBeHHbIM Haykam Poccuiickoit AkaieMun HayK

www.ras.ru
(PAH)
EnuHbIi 51eKTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphI

www.spbgasu.ru
CIIGIACY pog
Poccuiickas rocyapcTBeHHasi Onbanorexa wWww.rsl.ru

®denepalnbHblil 00pa3oBarenbHbINA opTan "EquHoe okHO q0cTyma K

i http://window.edu.ru
O6paSOBaTeJ'IBHBIM pecypcam

Haqua;I QJICKTPOHHAsA

Hayunas snexkrponnas oubnuoreka eLIBRARY.RU 6ubmorexa eL IBRARY . RU

DIIeKTPOHHO-0MONIMOTEYHAs cucTeMa nu3aareibersa "KoHCYIbTaHT .
p a Y https://www.studentlibrary.ru/

cTyneHra”

DJIeKTpOHHO-0MOIMOTEUHAs cucTeMa u3aareiabcersa "IPRsmart” http://www.iprbookshop.ru/
DIIeKTPOHHO-6MOIHOTeHas cucTeMa u3atenbera "FOPANUT" https://www.biblio-online.ru/
WuTepHer-TpeHaxepsl B cepe oOpazoBaHus http://www.i-exam. ru
DJIEKTPOHHO-0MOIMOTeYHAs cucTeMa u3nareiabcrsa "Jlanp" https://e.lanbook.com/
DOnektpoHHas 6ubianoreka Mpouc 64 Ihl};;/)://ntb.spbgasu.ru/|rb|564r_p
Cucrema qucranimonHoro ooyuenus CII6IACY Moodle https://moodle.spbgasu.ru/

8.4. Ilepeuenb MH()OPMAIIMOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX TP OCYILECTBIEHUH 00pa30BaTEIbHOTO
npoliecca 1o JUCHUIIMHE, BKII0Yas epeueHb JUIEH3HOHHOTO U CBOOOIHO paclpoCTpaHseMOro
IPOTPaMMHOTr0 00ecrieueHHs

Crnioco6 pacrpocTpaHeHus
HaunmenoBanue (JTMIIEH3MOHHOE MM CBOOOIHO
pacrpocTpaHsieMoe)

Horosop Ne /132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIIUTUTAHBI
Cenenust 00 OCHAICHHOCTH YY€OHBIX ayJAUTOPUN 1 TTOMEIICHUH JIJIT CAMOCTOSITEIbBHOW PaObOThI

HanmenoBanue yLIC6HLIX ayI[I/ITOpI/Iﬁ u OCHaH_IeHHOCTB O60pyI[OBaHI/ICM N TCXHUYCCKHUMHU
MMOMENICHUH IS CaMOCTOSTEILHOM pa6OTBI cpeacTrBaMu O6y‘-ICHI/ISI

VYyeOHast ayuTOpus AJisl IPOBEACHUS 3aHATHIM
JIEKIIHOHHOTO TUIIA, KOMIUJIEKT MYJIbTUMEIUHHOTO
o0opynoBaHus (IEpCOHATBLHBIN KOMITBIOTED,
MYJbTUMEAUNHBIA TPOEKTOP, IKPaH, ayJUOCUCTEMA),
JI0CKa, 9KpaH, KOMILJIEKT y4eOHol mebenH,
noakroueHne Kk kommbiorepHoit cetu CITI6IACY,
BbIXOJ1 B MIHTEpHET

40. YyeOHble ayJUTOPUU JIJIs IPOBEICHUS
JEKIIMOHHBIX 3aHATHH




40. YyeOHble ayAUTOPUH JIJIs IPOBEICHUS
NPAaKTUYECKUX 3aHIATUHN, TPYIIIOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIbTAlUN, TEKYILETO
KOHTPOJISI U IPOMEKYTOUHOW aTTeCTalluu

KommiekT MyapTUMeTuiHOTO 000py10BaHHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMETHIHHBINA
MIPOEKTOP, IKPaH, ayINOCUCTEMA), TI0CKA, KOMILIEKT
ydeOHON MeOenH, MOIKIII0OUEHNE K KOMITBIOTEPHOM
cetu CIIOI'ACY, Beixona B HTEpHET

40. YyeOHbIe ayqUTOPUU JIJIs IPOBEIACHHUS
1a00paTOPHBIX padOT

nabopatopus o0IIel U CTPOUTENEHON (HU3UKU
2-s KpacHoapmeiickas yi. 1.4

Ayn. 318

Omnpenenenue odbeMa IUINHAPA IPU TOMOILN
LITAHTEHUUPKYJIS (IUTAaHT€HLUUPKYJIb); Y CTaHOBKA JUIsl
WCCIICIOBAHMSI 3aBHCUMOCTH TepHOa KoleOaHui
MaTEMaTHYECKOI0 MasiTHUKA OT €r0 JJIMHBI U
OTIpeJIeJIeHUE YCKOPEHUS CBOOOTHOTO TaICHUS:
MasTHuk

VYcTaHoBKa /1715 MCCIIE0BAHUS 3aBUCUMOCTH IIEpro/ia
KoJ1e0aHui MaTEMATUYECKOT0 MAsITHUKA OT €r0 JIJIMHbI
U OIpeesieHNe YCKOPEHUsI CBOOOTHOTO TTa/ICHHS,;
YcranoBKa U1l ONpeieTIeHNs] yCKOPEHUs! CBOOOIHOTO
NaJIeHUs 110 TIEPHOAY KoJieOaHU MaTeMaTHn4eCKOro
MasiTHUKA; Y CTAaHOBKA JJIsl U3y4eHUs (PU3UUECKOTo
MasiTHUKA; Y CTAHOBKA JJISl ONIPEIETICHUS] MOMEHTA
WHEPIUH TeJa M0 Nepruoy KPYTHIBHBIX KOJeOaHuit:
VYcTaHoBKa /17151 ONpeieIeHUs] MOMEHTA UHEPLIUU
napaiesienuIe1a METOIOM KPYTHIIBHBIX KOJIeOaHuil:
VYcTaHoBKa /17151 ONpeIeIeHUs] MOMEHTA UHEPLUU
JIFICKA IO MEPUOAY KPYTHUIbHBIX KOJICOaHUH.
VYcTaHOoBKa /17151 U3y4EHUSI OCHOBHOT'O YPaBHEHHUS
JUHAMHKHU BPALATEIbHOTO IBUKEHUS C IIOMOILBIO
MasTHuka O0epOeka

VYcTaHoBKa /17151 ONpeeIeHUs] MOMEHTA UHEPLIUU
MasiTHUKAa MakcBesuia. Y CTaHOBKa JUIsl ONIPEIEICHUS
KO3 pHUIHEeHTa BOCCTAHOBIICHHSI CKOPOCTH TIPU
yIIPYroM yaape. Y CTaHOBKa JUIsl ONIPEIEICHUS
Koa(¢(uLIreHTa BOCCTAHOBIIEHUSI CKOPOCTH TPU
yIPYroM yaape. Y CTaHOBKa JUIsl ONpeIeIeHUs
TEPMUYECKOTO KOd(PUuIneHTa JaBiIeHUS Ta3a Ipu
MIOMOIIY Ta30BOT0 TEPMOMETPA.

YcTaHoBKa /17151 ONpeIeIeHHs TOBEPXHOCTHOIO
HaTsHKEHUSI METOJIOM OTphIBa KoJibila (Meto a0 Hym).
VYcraHoBka /1715 onpenenaeHus ko3 guimenTta BI3KocTu
xuakoctu MmetogoMm CTokca». Y cTaHOBKA AJIs
ornpeeneHus K03 uIrenTa BI3KOCTH, ATHMHbI
cBoOoHOTO Tipodera u 3¢ppekTUuBHOrO TUaMeTpa
MOJIEKYJIbI Ta3a. Y CTaHOBKA JUIsl ONpeeIeHUs

KO3 pHIMEHTa BA3KOCTH BO3]lyXa KalUJUIIPHBIM
METOJIOM. Y CTaHOBKA JJIsl U3MEPEHMSI YHUBEPCAIbHOU
ra30BOM IIOCTOSHHOMW. Y CTAHOBKA ISl ONIPEIEIICHUS
OTHOIIECHHUS TEIUIOEMKOCTEN BO3/1yXa. Y CTaHOBKA IS
OTIpEENIEHUS] OTHOIIEHUS TEMIOEMKOCTEN BO3TyXa.
Becsl 1abopatopHbie arieKTpoHHbIE. Bechl
naboparopubie 1100




40. YueOHbIC ayTUTOPHUH IJIS POBEIACHUS
71a00paTOPHBIX pabOT

nabopaTopus 00IIeH U CTPOUTEIIBHON (PU3UKH
2-s1 Kpacnoapmetickas yi. n1.4

Ayn. 316

YcTaHoBKa ISl UCCIIE0OBAaHUS 3aBUCUMOCTH
MOIITHOCTH, BBIJICJIIEMOM B IIeTIH MTOCTOSTHHOTO TOKA, U
Kod((UIIMeHTa MOJIE3HOTO JEHCTBUS HICTOYHHUKA OT
CHJIBI TOKA U OT BHEITHETO CONPOTUBJICHUS. Y CTAHOBKA
JUIsL UCCIIEIOBaHMS XapaKTePUCTHK UCTOYHHUKA
MOCTOSTHHOTO TOKA. Y CTaHOBKA JUJIsl U3Y4EHUS pabOTHI
MOJTYITPOBOTHUKOBOTO BRINIPSIMHUTENS Y CTAHOBKA JIJIST
u3ydeHus p-N mepexonaa Y CTaHOBKA I U3YUEHUS
B3aMMOMHIYKIHHU. Y CTAHOBKA JJISl ONIPEIeTICHHS
MHAYKTUBHOCTH KaTYIIKA METOJIOM PE30HAaHCa B
Kosie0aTeIbHOM KOHTYpE. Y CTaHOBKA JUIS U3Y4EHUS
MarHUTHOTO TIOJISI COJICHOMAA C TIOMOIIBIO 1aTYNKA
XOJUIA».

YcTanoBKa 71 ONpeAeTIeHHUs YASIBbHOTO 3apsiaa
9JIEKTPOHA METOJIOM MarHeTpoHa. Y CTaHOBKa IS
OLIEHKH YIETBHOTO 3apsi/ia 3JEKTPOHA METOOM
MarHeTpoHay». Y CTaHOBKA JJISl ONPE/IeTICHHS
TOPU30HTAIIBHO ¥ COCTABIIAIOIIEH HANPS)KEHHOCTH
MarHUTHOTO TIOJISI 3eMJTH TIPH TIOMOIIIH
TaHT€HCTAIbBAHOMETPA. Y CTAHOBKA IS
WCCIIEIOBAaHMSI MATHUTHOTO T0JIst 3emiu. BonbTmeTp
B7-27A

Bonbrmerp B7-27A Boast™merp B7-27A/1.
N3smepurens curnanos BU

40. JIabopaTopust 001IeH U CTPOUTENbHON (HU3UKH
2-s KpacHoapmeiickas yi1. 1.4
Ayn. 316/1

YcTaHoBKa 11 UCClleIoBaHUS TU(PAKIMK CBETa Ha
IPSIMOYTOJIBHOM 1eNu. Y CTaHOBKA /711 U3y4YEeHUs
CIIEKTPAJIBHOTO COCTaBa HEOHOBO- TEITMEBBIX
HCTOYHHMKOB, HCIIOJIb3YEMbIX B CBETOTEXHHKE.
YcraHoBKa 111 ONpeieSIeHHUs TOCTOSIHHOM B 3aKOHE
Credana- bonpiiMaHa npy HOMOIIY ONTHYECKOTO
MUpOMeTpa. Y CTaHOBKA JUIsSl U3YYEHUS JIa3€PHOTO
U3Iy4YeHUs. Y CTaHOBKA Ui U3yUEHHS
TU(PPaKIIMOHHON peleTKH. Y CTaHOBKa JUIs
OTIpeJIeJIeHUs! ITTMHbBI CBETOBOM BOJIHBI P MTOMOIIN
kosell HproToHa. Y cTaHOBKa 11 ONpeAeeHNs JIIMHBI
CBETOBOM BOJIHBI IPU MOMOIIHU TU(PAKIIMOHHOMN
peleTKy. Y CTaHOBKa /ISl ONpeAeTIeHUS
KOHIIEHTPALIMU pacTBOPA caxapa Mo BPAILCHUIO
IUTOCKOCTH MOJIPU3AIMU. Y CTAHOBKA IS U3YyUSHUS
MHTEHCUBHOCTH CBETA, ITPOIIE/IIEro Yepes
MOJISIPOUIBI. Y CTaHOBKA ISl UCCIIEOBAHUS CIIEKTPOB
MIOTJIOIIEHUS U IPOIYCKaHUs. Y CTaHOBKA JUIs
OTpeJIeNIeHUs! TTMHHOBOJIHOBOM I'PaHMIIbI CIIEKTpPa
MIOTJIOIIEHUS U BIYUCIIEHHE ocTostHHOM [Tnanka.
YcranoBKa 115l U3y4eHus: a0COIIOTHO YEPHOTO Tea.
VYcraHoBKa ISl U3ydeHust BHeIHero GoTtorddexra

40. TTomemeHust U1 CaMOCTOSATENBHOM PabOTHI

[Tomerienue a1 caMOCTOSTENHHON pabOTHI
(unTanbHbIN 3211 Oubnuoreku, aya. 217): [1K-23 mr., B
T.9. 1 .- TIK mmst murg ¢ OB3 (cuctemubiii 010K,
MOHHTOP, KJIABHATYPa, MBIIIIb) C TIOKITIOYCHHEM K
cetn «HTEpHET» N 0OECTICUCHUEM JOCTYIIA B
AJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIBHYIO
cpeny CIIOI'ACY.

I10O Microsoft Windows 10,

Jlis naBanuaoB u i ¢ OB3 obecrieynBaroTCs CieliMaibHbIE YCIOBUS IS IOTyYeHUS
00pa30BaHus B COOTBETCTBUU C TPEOOBAHUSAMHU HOPMAaTHUBHO-TIPABOBBIX JOKYMEHTOB.
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