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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

[lenssMu OCBOGHMS JUCLUUIUIMHBI SBISIOTCS: O3HAKOMIIEHHE CTYJIEHTOB C COBPEMEHHOW (PH3UYECKOM
KapTHHOM Mupa, (HOpMUPOBaHHE Yy CTYIEHTOB €CTECTBEHHOHAYYHOIO MHUPOBO33PEHUS M COBPEMEHHOIO
(GU3M4YeCKOro MBIIUICHUS, 00y4YeHHE TPaMOTHOMY NPUMEHEHUIO TMOJIOKEHUI (hyHIaMEeHTalIbHOM (U3MKH K
HayYHOMY aHAJIM3y CHUTyallud, ¢ KOTOPBIMH CIELUAINCTY NPUIETCA CTAJKUBATHCA IPU CO3/aHUM HOBBIX
TEXHOJIOTUH.

B pesynbrate ocBoeHMsI OTUCUMIUIMHBI «DPU3MKa» CTYINEHT AOJKEH HU3Y4UTh (PU3MUECKUE SBICHUS U
3aKOHBI TPHPOJBI, TPAHUIBl WX MPUMEHHUMOCTH, IPUMEHEHHE 3aKOHOB B BAKHEHIIUX MPAKTHYECKUX
IIPUIIOKEHUAX; TTO3HAKOMUTBCS C OCHOBHBIMH (DM3UYECKUMH BEIMYMHAMH, 3HATh MX OINpPENEIECHUE, CMBICI,
CIOCOOBl M eIUHUIBI M3MEpPEHHs; 3HaTh HA3HAUYE€HHWE M MPUHLUUIBI ACHCTBUS BaKHEHIIUX (PU3MUECKUX
puOOpPOB.

3ajauaMy OCBOEHUS JUCLUILIUHBI SIBIISIIOTCA:

* U3y4eHHUE OCHOBHBIX (PM3MUECKUX SBJICHUHN, OBIaeHHE (DyHIaMEHTAIBHBIMU OHATHSIMH, 3aKOHAMH U
TEOPUSAMHU KIIACCUUECKON U COBPEMEHHOMN (DM3UKH, a TAKXKe MEeTo1aMU (PU3HUUECKOTO HCCIeI0BAHNUS;

* OBJIAJICHHE TIPUEMaMU U METOJIaMH PEIICHHsI KOHKPETHBIX 3a/1a4 U3 Pa3JInYHbIX 00sacTei (PU3KKHU;

* 03HAKOMJICHHE C COBPEMEHHOI M3MEpUTENbHON anmnaparypoii, GopMupoBaHHe HABBHIKOB IMPOBEACHUS
(U3NIECKOTO IKCIIEPHUMEHTA, YMEHUE BBIJCIATh KOHKPETHOE (PU3NYECKOE COIep)KaHUe B MPUKIIATHBIX 3a/1a9ax
Oyay1iei criennaibHOCTH;

* U3Y4EHUE UCTOPUH PA3BUTHS (DU3HKH.

2. llepeyeHb IIAHHPYEMbIX PpPe3yJbTATOB OOy4YeHHsl MO JMCHUILIMHE (MOIYJII0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Kona u HaumeHnoBanue Kon n HaumeHnoBanue [Tnaaupyemblie pe3yinbTaThl O0yUSHUS 110
KOMIIETEHIINHU WHJIMKAaTOpa JOCTUKEHUS JTUCIUILINHE, 00eCTIeYUBAIOIIUE IOCTHKEHUE
KOMIIETEHIINU IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1
OIIK-1 Cmocoben pemars(OIIK-1.1 BrisBnser u|3HaeT
3a1aun  MpodeCcCUOHANTBHON |KIacCuUIMPyeT (PU3HUYECKUE M|OCHOBHBIE  3aKOHBI  (UM3UKA U METOBI
NEATEIBHOCTH HAa OCHOBE|XMMHYECKHE IPOIIECCHL, [(prU3nUeCcKUX HccIeJOBaHUN
HCIOJIb30BAHUS MpoTeKaIue Ha  O0beKTe|ymeeT
TEOPETUYECKUX u|npodeccuoHaIbHON UCIIOJIb30BaTh ¢bu3nKO-MaTeMaTHYECKUN
MPaKTUYECKUX OCHOB|JIEATEIBHOCTH anmapar AJis peleHus npo0seM, BOSHUKAIOIINX
€CTECTBEHHBIX " B X0/I€ IPO(eCCUOHATBHOM JIeTaIbHOCTH
TEXHUYECKHUX HayK, a TaKKe BJIajeeT
MaTEMaTHYECKOr o anmnapara METOJAaMH  MaTeMaTH4YEeCKOro  aHauu3a U
MO/IETTUPOBAHUS, TEOPETUYECKOTO u
9KCIIEPUMEHTAIILHOTO UCCIIEJOBAHMS
OIIK-1 Cnocoben pemars|OIIK-1.11 Onpenensier|3HaeT
3ajauu  Mpo(ecCHOHATBHOM|XapaKTepUCTUKU MPOIIECCOB|3aKOHBl (DM3UKK MPOLECCOB pacHpeieIeHHs,
NesITeIbHOCTH Ha OCHOBE|pacmpezeneHus, peoOpa3oBaHus u HCIIOJIb30BAHUS
HCIIOJIb30BAaHUS npeoOpa3oBaHus U ([2JIEKTPUUYECKON DSHEPrUU B  ANIEKTPUUYECKUX
TEOPETUUECKHIX U|MCIIOJIb30BAHUS  DJIEKTPUUYECKOM |emsixX
MIPAKTUYECKHUX OCHOB|[9HEPIUU B IEKTPUUECKUX LEMAX |[yMeeT
€CTECTBEHHBIX u MPUMEHITh B  TPOLECCHl  pacHpelesIeHus,
TEXHUYECKHUX HayK, a TaKKe npeodpa3oBaHus u MCIIOJIb30BaHUs
MaTeMaTHYeCcKOro anmnapara JNEKTPUYECKON DSHEPrUU B  AJIEKTPUUYECKUX
LeMsX
BJIajeeT
HaBbIKaMU ONpeeIeHus ¢bu3nyeckux
XapaKTEPUCTHK B JIEKTPUUECKUX LIETIAX




OIIK-1 Cmocoben pematb

3aauynl PO ECCHOHAITBHON
ACATCIIBHOCTH Ha OCHOBC
WCTIOJIb30BaHUS

TEOPETUYECKUX u
MPAKTUYECKUX OCHOB
€CTECCTBCHHBIX u
TEXHUYCCKHX HAYK, a TAK¥Ke

MaTEMAaTUYCCKOrI'O alrapara

OIIK-1.2 Omnpenensier
XapaKTEPUCTHKH  (HU3UIECKOTO
npouecca (stB7IEHUS),
XapakTEepHOTro T  OOBEKTOB
npodeccnoHaTbHOMI
NeSTeIbHOCTH,  Ha  OCHOBE
TEOPETUYECKOTO
(3KCTIEpUMEHTAIBHOTO)

HCCICOOBAHUA

3HAET
KOJINYECTBEHHBIE u Ka4eCTBEHHBIE
XapaKTePUCTUKHU du3nueckux SIBJICHUH,
MPOIIECCOB U OOBEKTOB

ymeet

HCII0JIb30BaTh KaueCTBEHHBIE u

KOJIMYECTBEHHBIC (PU3MUECKUE XaPAKTEPUCTUKH
00BeKTa
BJIajJeeT
METOJIaMH OTIPECIICHUS KOJWYCCTBCHHBIX H
KAYCCTBCHHBIX XaPaKTCPUCTUK (DU3HUECKOTO
mpoiecca

OIIK-1 CmocobeHn pemath
3amaun  MPoQecCHOHATBHON

JCATCIIBHOCTH Ha OCHOBC
HCIIOJIB30BaHUA

TCOPECTUYCCKHUX u
MPAKTUYCCKUX OCHOB
CCTCCTBCHHBIX u

TCXHUYCCKHUX HAYK, a4 TaKXC
MAaTCMaTH4YCCKOI'O allllapaTa

OIIK-1.4 IIpeacrasnseT 6a30BbIC
s pohecCHoHaNBHOU  chepbl
¢buznueckue M XUMHUYECKHE
MPOLIECCHI W SIBJICHHUS B BUJC
MaTeMaTH4eCKOro(Hx)
ypaBHEHUsA(I1)

3HaeT
0a30BbIe TUIst npodeccuoHaIbHOMI
NEATeNIPHOCTH ~ (pU3MYEeCKue  MHpPOLECCHl |
SABJICHUA

ymeer

000CHOBLIBATh rpanviibl MPUMCHHUMOCTU H
HayalbHBIE  YCJIOBUS  JUISI  Pa3JIMYHBIX
(U3NIECKUX TIPOIIECCOB

BJIajieeT

CIIOCOOHOCTBIO OIHCHIBATh ¢dusnueckue

SABJICHUA MAaTCMAaTUUCCKUMHU YPABHCHUSIMMU.

OIIK-1 Cnocoben pemats|OIIK-1.5 BriOupaer 06a3oBbie|3HAET
3ajauul NpodecCHOHANbHOM|pu3nueckue U XUMHUYecKHe|pyHAaMeHTalbHble  (U3NYECKHE  3aKOHBI,
NESTEIbHOCTY Ha OCHOBE|3aKOHBI JUISl PELICHMs 3a]1a4|ONHCHIBAOIINE IPOLECCHI U SIBJICHUS
UCIOJIb30BAHUSA npodeccuoHaIbHON ymeeT
TEOPETUUYECKUX U|IeSATENbHOCTH BbIOpaTh JUISL pelieHus 3aja4
MPAKTUYECKHX OCHOB npogeccuoHaIbHON JesTeIbHOCTH
€CTECTBEHHBIX u COOTBETCTBYIOIIME (DyHAAMEHTaJIbHbIE 3aKOHbI
TEXHUYECKHX HayK, a TaKKe ¢buzukn
MaTeMaTH4YeCcKOro anmnapara BJIajeeT
CMOCOOHOCTBIO  OIpPENENUTh CTENEeHb CBOEH
00pa30BaHHOCTH B JAHHOM BOIIPOCE
YK-1 Cnocoben|YK-1.1 Ocy1iecTBiIsieT|3HAET
OCYILIECTBIIATh MIOUCK, |CUCTEMHO-CTPYKTYPHBII  BBIOOP|MCTOYHUKHU ITOMCKA HH(POPMALIUU
KPUTUYECKHN  aHamu3  U|MHGOPMAIIMOHHBIX pecypcoB (B|ymeeT
CUHTE3 UHPOpPMALIUK,|TOM YKciIe B HU(POBOH cpele)|HaxoquTh HMHPOPMALMI0O B HCTOYHHMKAX B
IIPUMEHSATH CUCTEMHBIM|UIsI ToMcKa HWH(GOpPMAallMU B|COOTBETCTBHHM C ITOCTABJIEHHOM 3aaueit
MOAXOJX  AJA  PELIEHUS|COOTBETCTBUU C IIOCTABJICHHOM |BJIageeT

IIOCTABJICHHBIX 3aaa4

3agaden

HaBBIKaAMH MOUCKA HHPOPMAIIMOHHBIX PECYPCOB
JUTSE TIOUCKa MHpOpMAITUN

3. Yka3zaHue MecTa JMCUHUILIHHBI (MO1YJIsA) B CTPYKTYpe 00pa3oBaTeibHOH IPOrpaMMbl
Hannas pucummivHa (MOAysb) BkiItoueHa B bnok «lucnunmuuel, monynu» b1.0.13 ocHOBHOI
npodeccuonanbHON oOpa3zoBarensHON mporpamMmbl 08.03.01 CTpouTenbCTBO M OTHOCHTCS K 00s3aTeIbHOM

qacTu yqe6H0ro Ij1aHa.




JlucuumnHa OTHOCUTCS K 0a30BOM 4acTHM MAaTeMaTHYeCKOIO M €CTECTBEHHO-HaydHOro nukia. OHa
OCHOBBIBACTCS Ha 3HAHUSAX, HABBIKAX U YMEHHUAX, IPUOOPETEHHBIX B PE3ysbTaTe OCBOCHHS (DU3UKU «Oa30BBII
YPOBEHbBY:

MexaHuka

1. Kunemaruka: MexaHMYECKOE ABUXKEHHE, ITyTh, [IEpEMEILEHIE, CKOPOCTh, yCKopeHue. PaBHOMepHOE U
PaBHOIIEPEMEHHOE ABH)KEHUE.

2. Jlunamuka: IlepBbriii 3akon HeroToHa. MHepunaibHbie cucTeMbl oTcuera. Bropoii 3akoH HeroToHa,
Macca, cuiia. Tperuii 3akoH HeroroHa. 3akoH BceMupHOro Tsrotenus. 3akoH I'yka. IMmyinbe. 3akoH coXpaHeHUs]
umnynbca. KunHernueckass M NOTEHLUAlbHAs HEPrusl. 3aKOH COXPAHEHUs 3HEpruu B MexaHuke. Pabora,
MOIIHOCTb.

MosnexynsipHas gusuka. TennoBble sBICHUS.

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

2. YpaBHEHHE COCTOSHUS M1€AIBHOTO ra3a. ['a3oBble 3aKOHBI.

3. IlepBblil 3akoH TepMonuHamMukH. PabGora mpu m3mMeHeHun oObema rasza. BHyTpeHHSS 3HEprus
uaeanbHOro rasa. [IpuMeHeHHe NepBOro 3aKkOHAa TEPMOJMHAMMKM JJIsI M30MPOLECCOB - AnuabaTHUecKuit
npouecc. CUI0Bble MalllMHbI, K.I1.J1. TEIUIOBOM MalIMHBbI.

4. VI3MeHeHMe arperaTHOro COCTOsIHUS BellecTBa (IJIaBjieHue, NapooOpa3oBaHue, KOHCHC AL ).

DIeKTpOoCTaTUKA

l. DnekTpuyeckue 3apsabl. 3akOoH uX coxpaHeHus. 3akoH Kynona. HanpsbkeHHOCTD
aNeKTpocTaTuyeckoro noss. CuioBsle TMHUU NoJis. [IpuHnun cynepno3uuuu mnosnei.

2. Pabora no mepeMenieHHIo JIEKTPUUECKOro 3apsjaa B 3jekTpudeckoM nodje. [lorenuuan. PazHocts
MIOTEHIINAJIOB.

3. DunekrpoemkocTh. KoHaeHcaTOpbl. DIEKTPOEMKOCTb IUIOCKOTO  KOHJEHcAaTopa. DHEeprus
AJEKTPUYECKOTO TOJIsI KOHJIEHCaTopa.

3aKOHBI IOCTOSIHHOTO TOKA.

1. Cuna toka. ConpoTtusinenue. 3akoH Oma /17151 yyacTKa LIEeTH.

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

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

MaruuTtHoe nose. DIeKTpPOMarouTHas HHIYKIMSL.

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

2. JIBM>KEeHHE 3apsHKEHHBIX YacTHIl B MarHUTHOM noje. Cuna Jlopenna.

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

MexaHuueckre U 3JIeKTPOMarHUTHBIE KOJIeOaHMUsI.

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

2. Bonubl. YpaBHeHUe BOJIHBI. J[JTMHA BOJTHBI, 3BYKOBBIE BOJIHEI.

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.

KBanToBas ¢usuka.

1. ®otorddexr. YpaBHenue DifHmrenHa Uit poTtorddexta. POTOHBL. DHEPrus, Macca, HUMITYJIbC
¢dboToHa.

2. CtpoeHue aToma

Ne Mocie e — Kon u HauMeHoBaHue HHIUKATOpa
/1 JLYFOIIHAE ten JIOCTHIKEHHUS KOMITETCHIINHA
OIIK-3.6, OIIK-3.7, OIIK-4.2, OIIK

1 |CrpourenpHas usuka 6.1

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

2 |MexaHunka >KHIKOCTH U ra3a 1.5, OIIK-1.7. OTIK-3.2




CrpourenbHas MEXaHUKA

OIIK-6.10, OIIK-6.11

DJEKTPOTEXHUKA U 3JEKTPOCHAOKEHHE

OIIK-1.11, OIIK-4.2, OIIK-6.13

Mertponorus, craHaapTuzauus, cepTudUKanus W yIpaBlieHHE

Ka4CCTBOM

[ToaroroBka K mpoueaype 3aliuThl
KBaJIM(DUKAIIMOHHON paboThI

n 3aluTa BBIHYCKHOﬁ

VK-1.1,
VK-1.5,
VK-2.3,
VK-3.3,
VK-4.1,
VK-6.1,
VK-6.5,
VK-7.4, VK-8.1, VK-8.2, VK-8.3,
VK-8.4, VK-9.1, VK-9.2, VK-9.3,
YK-9.4, YK-9.5, YK-10.1, YK-10.2,
YK-10.3, OIIK-1.1, OIIK-1.2, OIIK-
1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6,
OIIK-1.7, OIIK-1.8, OIIK-1.9, OIIK-
1.10, OIIK-1.11, OIIK-2.1, OIIK-2.2,
OIIK-2.3, OIIK-3.1, OIIK-3.2, OIIK-
3.3, OIIK-3.4, OIIK-3.5, OIIK-3.6,
OIIK-3.7, OIIK-3.8, OIIK-3.9, OIIK-
4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4,
OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-
5.4, OIIK-5.5, OIIK-5.6, OIIK-5.7,
OIIK-5.8, OIIK-5.9, OIIK-5.10,
OIIK-6.1, OIIK-6.2, OIIK-6.3, OIIK-
6.4, OIIK-6.5, OIIK-6.6, OIIK-6.7,

YK-1.2,
VK-1.6,
YK-2.4,
VK-3.4,
YK-4.2,
VK-6.2,
YK-7.1,

VK-1.3,
VK-2.1,
YK-3.1,
VYK-3.5,
VK-4.3,
VK-6.3,
VK-7.2,

VYK-1.4,
YK-2.2,
YK-3.2,
VK-3.6,
VYK-4.4,
YK-6.4,
YK-7.3,

OIIK-6.8, OIIK-6.9, OIIK-6.10,
OIIK-6.11, OIIK-6.12, OIIK-6.13,
OIIK-6.14, OIIK-6.15, OIIK-6.16,

OIIK-7.1, OIK-7.2, OIK-7.3, OIK-
7.4, OIIK-7.5, OIK-7.6, OIIK-7.7,
OIIK-8.1, OIIK-8.2, OIK-8.3, OIIK-
8.4, OIK-9.1, OIK-9.2, OIIK-9.3,
OI1K-9.4, OIK-9.5, OIK-9.6, OTIK-
10.1, OIK-10.2, OIIK-10.3, OIIK-
10.4, OIK-10.5, TIK-1.1, TIK-1.2,
MK-1.3, TIK-1.4, TIK-1.5, TIK-1.6,
MK-1.7, TIK-2.1, TK-2.2, TK-2.3,
MK-2.4, TIK-2.5, TIK-2.6, TIK-2.7,
MK-3.1, TIK-3.2, TK-3.3, TIK-3.4,
MK-3.5, TIK-3.6, TK-4.1, TIK-4.2,
MK-4.3, TIK-4.4, TIK-5.1, TIK-5.2,
MK-5.3, TIK-6.1, TIK-6.2, TIK-6.3,
MK-7.1, TIK-7.2, TIK-8.1, TIK-8.2,
[IK-8.3, TIK-8.4, TIIK-8.5, IIK-8.6,
MIK-8.7, TIK-8.8, IIK-8.9, TIK-9.1,
MK-9.2, TIK-9.3, TIK-9.4, TIK-9.5,
TK-10.1, TTK-10.2, TTIK-10.3, TIK- 10.4,
TK-10.5, TIK-11.1, TTK-11.2, TIK-11.3,
MK-11.4, TK-11.5, TK®I)- 1.1,
MIK(ID)-1.2, TIK(I)-1.3, TIK(ID)- 1.4,
TMIK(L)-1.5, VK-5.1, YK-5.2, YK -5.3,

TexHudeckas MEXaHUKa

OIIK-1.4, OIIK-1.5




8 |OcHOBBI BOIOCHAOXKEHNS U BOIOOTBEICHUS OIK-6.1, OIIK-6.2, OIIK-6.4, OIIK
-6.9, OIIK-6.13, OIIK-4.2

9 |ConpoTHBieHHE MaTEpUATIOB OIIK-3.2

10 |Mexamuxa roviros OIIK-3.1, OIIK-3.2, OIIK-6.8, OIIK

byH -6.10, OTIK-6.12

OIIK-3.6, OIIK-3.7, OIIK-4.2, OIIK

11 [CrpoutenbHas pusuka 6.1

12 |MexaHuKa XUIKOCTY U ra3a OIK-1.1, OIIK-1.2, OIIK-14, OIIK
-1.5, OIIK-1.7, OIIK-3.2

13 [CrpoutenbHas MexaHHUKa OIIK-6.10, OIIK-6.11

14 |DnekTpoTeXHUKA U SJICKTPOCHAOKEHUE OIIK-1.11, OIIK-4.2, OIIK-6.13

15 Mertposorus, cTaHmapTu3anus, cepThudUKanus W yIpaBlIcHHE

Ka4CCTBOM
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[logroroBka K mpoLEAype 3allUTHI
KB (UKAIIMOHHON paboTHI

n 3aluTa BBIHYCKHOﬁ

VK-1.1,
VK-1.5,
VK-2.3,
VK-3.3,
YK-4.1,
VK-6.1,
VK-6.5,

VYK-1.2,
YK-1.6,
VYK-2.4,
YK-3.4,
VK-4.2,
VYK-6.2,
VK-7.1,

VK-1.3,
VK-2.1,
VK-3.1,
VK-35,
VYK-4.3,
VK-6.3,
VK-7.2,
VK-7.4, VK-8.1, VK-8.2, VK-8.3,
VK-8.4, VK-9.1, VK-9.2, VK-9.3,
YK-9.4, YK-9.5, VK-10.1, VK-10.2,
YK-10.3, OIIK-1.1, OIIK-1.2, OIIK-
1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6,
OIIK-1.7, OIIK-1.8, OIIK-1.9, OIIK-
1.10, OIIK-1.11, OIIK-2.1, OIIK-2.2,
OIIK-2.3, OIIK-3.1, OIIK-3.2, OIIK-
3.3, OIIK-3.4, OIIK-3.5, OIIK-3.6,
OIIK-3.7, OIIK-3.8, OIIK-3.9, OIIK-
4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4,
OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-
5.4, OIIK-5.5, OIIK-5.6, OIIK-5.7,
OIIK-5.8, OIIK-5.9, OIIK-5.10,
OIIK-6.1, OIIK-6.2, OIIK-6.3, OIIK-
6.4, OIIK-6.5, OIIK-6.6, OIIK-6.7,

YK-1.4,
VK-2.2,
YK-3.2,
VK-3.6,
YK-4.4,
VK-6.4,
YK-7.3,

OIIK-6.8, OIIK-6.9, OIIK-6.10,
OIIK-6.11, OIIK-6.12, OIIK-6.13,
OIIK-6.14, OIIK-6.15, OIIK-6.16,

OIIK-7.1, OIK-7.2, OIK-7.3, OIIK-
7.4, OIIK-7.5, OIK-7.6, OIIK-7.7,
OI1K-8.1, OIK-8.2, OIIK-8.3, OIIK-
8.4, OIIK-9.1, OIK-9.2, OIIK-9.3,
OI1K-9.4, OIK-9.5, OIK-9.6, OTIK-
10.1, OIK-10.2, OIIK-10.3, OIIK-
10.4, OIK-10.5, TIK-1.1, TIK-1.2,
MK-1.3, TIK-1.4, TIK-1.5, TIK-1.6,
MK-1.7, TIK-2.1, TK-2.2, TK-2.3,
MK-2.4, TIK-2.5, TIK-2.6, TIK-2.7,
MK-3.1, TIK-3.2, TK-3.3, TIK-3.4,
MK-3.5, TIK-3.6, TIK-4.1, TIK-4.2,
MK-4.3, TIK-4.4, TIK-5.1, TIK-5.2,
MK-5.3, TIK-6.1, TIK-6.2, TIK-6.3,
MK-7.1, TIK-7.2, TIK-8.1, TIK-8.2,
MIK-8.3, TIK-8.4, IIK-8.5, IIK-8.6,
MIK-8.7, TIK-8.8, IIK-8.9, TIIK-9.1,
MK-9.2, TIK-9.3, TK-9.4, IIK-9.5,
TK-10.1, TTK-10.2, TTK-10.3, TIK- 10.4,
TK-10.5, TIK-11.1, TTK-11.2, TIK-11.3,
MK-11.4, TK-11.5, TK®I)- 1.1,
MIK(ID)-1.2, TIK(I))-1.3, TIK(ID)- 1.4,
MIK(ID)-1.5, VK-5.1, VK-5.2, VK -5.3,
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TexHudeckas MEXaHHKa

OIIK-1.4, OIIK-1.5

18

OCHOBEHI BOI[OCH3.6)KCHI/I$I 1 BOOAOOTBCACHUA

OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK
-6.9, OIIK-6.13, OITK-4.2

19

ComnpoTHBIEHHE MAaTEPUATIOB

OIIK-3.2




20 |MexaHHKa IPYHTOB

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

4. O0beM IUCHUIIMHBI (MOAYJI) B 3a4€THBIX €IUHUIAX C YKA3aHMEM KOJMYECTBA aKaJeMHUYEeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy o0yyawmmxcsi ¢ mpemnoaaBarejeM (10 BHAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSAITEJIbHYI0 padoTy 00yUyaromuxcst

Cemectp
W3 Hux yacel Ha
Bun yueOHo# paboTh Beero MIPAKTUYECKYIO
Hacos TMOATOTOBKY 1 2
KonrakTHas padora 112 48 64
Jlexunonnsie 3anstus (JIek) 48 0 16 32
JlabopaTophbie 3ausTus (J1ad) 32 0 16 16
[pakTuueckue 3austus (Ip) 32 0 16 16
HMuast KOHTaKTHas1 padoTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIbTAIlMH 110 KYPCOBOH paboTe (IpoeKTy),
KOHTpOJbHBIM paboTtam (PI'P)
KOHTaKTHas paboTa Ha aTTecTalluio (caJa 3a4era,
3adeTa ¢ OICHKOM; 3aIiTa KypCOBOH pabOThI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCUIO 0.25 0.95
(KoHCYIBTaIMA TIEpe]] SK3aMEHOM U clladya SK3aMeHa) ' '
Yacbl HA KOHTPOJIb 30,75 4 26,75
CamocrositenibHasi padora (CP) 109 56 53
O0masi Tpy10eMKOCTb IUCHMILIUHBI (MOAYJISA)
yacel:| 252 108 144
3aYeTHbIC eUHULBI: 7 3 4
5. Conep:xxanue IMCHUILVIMHBI (MOIYJisl), CTPYKTYPHPOBAaHHOEe MO pa3jaejnaM (TeMaM) C yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTnueckuii njaaH JUCHUILUIMHBI (MOYJIs)
KonTakTtHas pabota (110 yueOHBIM
3aHATHIM), Yac. Kon
o WHIUKATOP
a
Ne Paznensl AUCIUMIVHBL ‘E JICKIIH 13 P CP Beero, JIOCTHOKEHU
[} gac.
O W3 HUX Ha M3 HUX Ha M3 HUX Ha A
TpaKTH- MpaKkTH- TpaKTH- KOMIICTCHIT
BCEro | 4Yeckyrm | Bcero | veckyrw | Bcero | deckyro 505!
oaro- moAro- IoJro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. @uznueckue OCHOBBI
MEXaHUKH
OIIK-1.1,
Kunematuka mnocrynartenbHOTo OINK-1.2,
1L Y BpaIIaTeIbHOTO JIBHXKCHHUSI 112 2 2 6 12 | OIK-14,
OIIK-1.5,
YK-1.1
VK-1.1,
OIIK-1.1,
12 EI/;HaMI/IKa MOCTYMATENbHOrO M| 4 | 5 2 5 6 12 OIIK-1.4,
palaTeIbHOro IBUKEHHUS OIIK-1.5,
OIIK-1.2




YK-1.1,

OIIK-1.1,
1.3. [PaboTa, MOIIIHOCTh W SHEPTHUS. 6 12 OIIK-1.4,
OIIK-1.5,
OIIK-1.2
VK-1.1,
MexaHunKa BpAIllaTEIbHOTO OINK-1.1,
1.4. 6 13 OIIK-1.4,
JBUKEHUSI TBEPJIOTO TeJa. OIK-1.5
OIIK-1.2
VK-1.1,
OIIK-1.1,
1.5. |Pusuka xonebaumii 1 BOJH. 6 11 OIIK-1.4,
OIIK-1.5,
OIIK-1.2
2. |2 pa3znen. MonekyinsapHas
¢u3KKa U TepMOJMHAMUKA
VK-1.1,
OCHOBBI MOJIEKYJISIPHO- OINK-1.1,
2.1. N 6 13 OIIK-1.4,
KHHETHYECKOU TEOPHH OIK-1.5
OIIK-1.2
VK-1.1,
OIIK-1.1,
2.2. |OCHOBBI TEPMOAMHAMUKH 6 12 OIIK-1.4,
OIIK-1.5,
OIIK-1.2
VK-1.1,
CraTuctrueckas ¢buznka OINK-1.1,
2.3. ‘ 14 19 OIIK-1.4,
SIBrenus nepeHoca. OITIK-1.5,
OIIK-1.2
3. |3 paznmen. Konrpons
VK-1.1,
OIIK-1.1,
dusnyeckue OCHOBBI MEXAHUKH. OTNK-1.2
3.1. [MosnekynspHas ¢duzuka " 4 OITK-1 4'
TEpMOJMHAMUKA OITK-1 5:
OIIK-1.11
4. |4 paznmen. DnexTpu4ecTBO U
MAardeTu3M
VK-1.1,
DIIeKTPOCTATHKA. OINK-1.1,
4.1 DIIEKTPUUYECKOE T0JIE B BAKYyMeE 2 ! OINK-1.4,
) OIIK-1.5,
OIIK-1.2
VK-1.1,
OIIK-1.1,
Onekrpocratuka. [IpoBoaHuUKY 1 OTK-1.2
4.2. il(/)liJ;GKTpHKI/I B DJIEKTPUICCKOM 2 OIK-1.4
OIIK-1.5,

OIlIK-1.11




4.3.

ITocTOsTHHEIN TOK
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YK-1.1,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

OIIK-
1.11,
OIIK-1.2

4.4,

MarauTHoOe 1oJie B BAKyyME.

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

4.5.

JlelicTBUE MarHUTHOrO IOJIA Ha
JBUKYIIMECS 3apsbl U TOKHU.

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

4.6.

MaruurtHrble cBOMCTBA BEIIECTBA.

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

4.7.

DNeKTpOMarHuTHasE UHIYKITUS

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

OIIK-
1.11,
OIIK-1.5

4.8.

OcHoBbl Teopun MakcBeinia st
3JIEKTPOMAarHUTHOTO T10JIS

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

5 paznen. BonHoBas ontuka

5.1.

Wutepdepenums ceta

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

5.2.

Hudpaxius ceera

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

5.3.

[Tonsipuzanus ceera

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

6 pazzaen. DJIeMeHTbl KBAaHTOBOM
(GU3KMKN aTOMOB U MOJIEKYJI




YK-1.1,
TenmoBoe H3JIy4eHHE U  €ro OlIK-1.1,
6.1. 3AKOHEL 2| 2 1 2 4 9 OIIK-1.4,
OIIK-1.5,
OIIK-1.2
VYK-1.1,
OIIK-1.1,
6.2. |KBanToBas npupoaa uznydenus.| 2 | 2 2 4 8 OIIK-1.2,
OIIK-1.4,
OIIK-1.5
VYK-1.1,
[Inanerapnass Mojenbp aroma OINK-1.1,
6.3. Bopa-Pesepdopia 2| 2 2 2 4 10 | OIIK-1.4,
OIIK-1.5,
OIIK-1.2
VYK-1.1,
OEeMEHTHBI KBaHTOBOM OIIK-1.1,
6.4. |MEXaHHKH. VYpaBuenue| 2 | 2 6 8 OIIK-1.4,
[Ipenunrepa OIIK-1.5,
OIIK-1.2
YK-1.1,
OIIK-1.1,
6.5. |DnemMeHTHI saepHOI PUNKH 2| 2 1 2 5 OIIK-1.4,
OIIK-1.5,
OIIK-1.2
7. |7 paznen. Kontposb
YK-1.1,
OIIK-1.1,
7.1. |Dx3ameH. 2 27 | OIIK-1.2,
OIIK-1.4,
OIIK-1.5
5.1. Jlekiuun
Ne | HaumenoBanue paszznena .
. HaumeHnoBaHue 1 kpaTKoe coep:kaHue JeKIUN
pasnx U TEMBI JIEKIUI
KunemaTtuka moctynarenbHOTO | BpalaTeIbHOTO JTBUKECHUS
[Tpenmer kuHematuku. Cuctembl orcuéra. CrnocoObl 3aJaHMs JABHXKEHHS
Kunemaruka MaTepuaibHOW ToukH. CpeaHue, MIrHOBEHHBIE CKOPOCTH U YCKOpPEHHS.
MIOCTYNATENbHOTO U .
1 HopmanbHoe ¥ TaHreHnuagbHoe yckopeHMs. Kiaccudukaius IBYOKEHHI
Bp?;l;;?;f;;m MaTeIZHanLHofI Touku. KnunemaTuka abcostoTHO TBEpAOrO Tena. CBA3b MEXKAY
JMHENHBIMU U YTJIOBBIMU XapaKTEPUCTUKaMHU TeJla IIPU €r0 BPALICHHUH.
JlnHamKKa OCTyNaTeabHOrO U BPaIllaTENbHOIO JBUKECHHUS
OcHOBHOE  ypaBHEHHE  JMHAMUKH  [IOCTYHAaTEeIbHOTO  JIBH)KEHUS.
Aunamuka [TpeoOpazoBanust T'anunes. MexaHW4ecKMid MPUHLIUI OTHOCUTEIBHOCTH.
MIOCTYNATENbHOTO U
2 Cucrema mMaTepualIbHBIX TOUYEK. 3aKOH COXpaHEeHUs uMmmyibca. LlenTp macc.
BpatliaTeIbHoro VYpaBHeHME IBHKEHUS LIEHTpa macc. JIBMKEHHME Tena NMEepEMEHHOM MacChl.
ABHKCHHA I'paButanimonnoe mnoisie 3emiau. JIBHWkeHWE Tel B TPAaBUTALMOHHOM MOJIE
3emuu. HeBecomocTs. Cuila TpeHUs M yIPYrOCTH
PaboTa, MOIITHOCTH ¥ HEPTHSI.
PaGora mnocrtosHHOW M mnepeMeHHOW cuibl. MomHocTs. Kunernueckas
3 PadoTa, MOMHOCTE U |3peprys. Teopema 06 H3MeHEHHH KHHeTHUECKOH dHeprun. KoHcepBaTHBHbIE
OHCPIHAL. ¥ HEKOHCepBaTuBHbIE CHJIbL. [loTeHmanbHast sHeprus. CBsi3b MEXKIY CHIION U
SHEPTrUer MOTEHIMAIBHOro nos. [Ipumepsl




HaXO0XICHUA HOTGHHH&HLHOﬁ SHCPTHHU.
3aKOH COXpaHECHHSI MEXaHUYECKON SHEPIHUH.

MexaHuka
BpaIaTeJIbHOTO
JIBIDKCHHSI TBEPJIOTO
Tela.

MexaHuKka BpalaTeaIbHOTO ABUKEHUS TBEPAOrO Tea.

JluHaMMKa MMOCTYNATEIbHOTO JBIKEHMS TBEPAOTO Tena. MOMEHT uMITyIbca.
MowmeHT cuiibl.  OCHOBHOE ypaBHEHHE AMHAMMKY BPAIIaTEIbHOIO JIBUKEHUS
OTHOCHUTEJIBHO TOYKH. 3aKOH COXPaHCHHMsI MOMEHTa uMIyiabca. MOMeEHT
uHepuuu. Teopema Illreiinepa. IlpaBuno amgutuBHOCTH. (OCHOBHOE
YpaBHEHHE  JMHAMMKM  BpalaTEJIbHOIO  JIB)KEHUS  OTHOCHUTEIBHO
HENnoABMKHOM ocu. Pacuér momeHTOoB uHepumu. Kunerndeckas sHeprus
Bpalarolerocs reia. Pabora cuiibl npu BpaleH|H Tell

dusuka xkonedanuii u
BOJIH.

dwusuka kojaebaHui U BOJTH

CBoOoHBIE TapMOHHYECKHE KOJeOaHus U MX XapakTepucTuku. ClokeHue
OJIMHAKOBO HANPABJICHHBIX U B3aUMHOMNEPICHAUKYJISIPHBIX TAPMOHUYECKUX
konebanuii. JuddepennuanibHoe ypaBHEHHE TapMOHHYECKUX KOJIeOaHUN H
€ro  pelIcHUE. DHepruss TapMOHHMYECKHUX Konebanuidi. [Ipocteie
Koje0aTeNnbHbIE CUCTEMBI (TMPYKUHHBIM, MaTeMaTUYeCKUd H (HU3HUECKUn
MasTHHKH). 3arTyxaromuye rapMoHudeckue konebanus. Koadpoumment
3aTyXaHus W JIOrapuMUYECKUN JEeKpeMEeHT 3aTyxaHus. BbIHYXIeHHBIC
konebanusi. Pe3zonanc. Pacmpoctpanenue kosiebaHuid B yHpyroil cpeje.
VYpaBHEeHHE IUIOCKOM BOIHBI. BonHOBOe ypaBHeHHe. BoaHOBOW mepeHoc
SHEPTHUH U €r0 XapaKTEPUCTUKH: MMOTOK, IJIOTHOCTh MOTOKA, HHTEHCUBHOCTD.
da3zoBas U TPYIIOBas CKOPOCTH BOJIH. VHTepdepeHns ympyrux BOJIH.
Crosiune BOJIHBI.

OCHOBBI MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUHN.

CraTtuctuueckuili 1 TEpMOJMHAMUYECKUI METOABbI HMccienoBaHusd. Macca u
paszMep Moiiekyn. TepmonnHaMmuueckas cucrema. Temneparypa. MaeanbHbli
ra3. 3akoH boins-Mapuorra. 3akon ['eif-Jlroccaka, 3akon Illapns. 3akon
ABoragpo. YpaBHEHUE COCTOSHHS UACAIBHOrO raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKONH  TEOpHUH  MJeanbHbIX  ra3oB.  CpenHss
KBaJ[paTU4Hasl CKOPOCTb MOJIEKYJ HMJA€aIbHOrO ra3a. 3akoH bosblnMaHa o
PaBHOMEpPHOM pacHpe/leIeHUH 3HEPruu IO CTENEHAM CBOOOJbI (3aKOH
paBHOpacnpeneneHus). 3akoH JlansroHa. YpaBHeHue Ban -nep-Baanbsca

OCHOBEHI TCPMOAUHAMHUKNU

OCHOBBI TEPMOJIMHAMUKH

Buytpennss sHeprus. Pabora mieanbHOro rasa npu HM3MEHEHUM O0BEMA.
Pabora rasa B uzomnpoueccax. Ilepsoe Hauano Tepmoannamukiu. [Ipumenenue
[IEpBOrO0 Hayaja TEPMOJMHAMUKHM K H300poueccaM. TermIoéMKoCTb.
AnunabaTudeckuid mporuecce, ypaBuenue, koddduiment Ilyaccona. Kpyropoi
nporecc (k). KITJ nukna. Bropoe Hauano tepmonuHamuku. [Tonstue 00
oOpatuMbix u HeoOpaTuMmbix mporneccax. [ukn Kapuo. KIIJ] nukna Kapho.
HepasencrBo  Kiaysmyca. Onrponms. H3mMeHeHMe SHTponuu  Ipu
M30TIpoIIeccax C WACATBHBIM Ta30M. [-S- amarpamma. Jloka3aTteiabCTBO
teopembl KapHo. TepMoanHamuueckas BEPOSITHOCTb COCTOSIHUSL CHCTEMBI
(cratuctuueckuii Bec). Tperse Hauano TepmMoanHaMuku. Teopema HepHcera.

Craructuueckas Gpusmka.
SIBienus nepeHoca.

Cratuctuueckas ¢pusuka. SIBieHus nepeHoca.

OyHKIMA pacnpeleNeHus MOJIEKYJd 10  CKopocTsaM. Pacmpenenenune
MaxkcBesta. XapakTepHble CKOPOCTH MOJEKYJ. DKCHEPUMEHT IO NPOBEPKE
pacnpenenenuss Makcsema. Pacnpenenenne MoJIeKyn IO KOOpIMHATaM.
Pacnpenenenne Maxkcsenna — bonbsimana.  M3orepmsl Ban-nep-Baanbca.
Oddexr [Ixoynsa-Tomcona. Ssnenus mnepenoca. Juddysus B razax.
TemmonpoBoIHOCTH ra3zoB. Bsa3kocTs.
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DJIEKTPOCTaTHKA.
DNEKTPUYECKOE MOJIE B
BaKyyMe.

DneKTpocTaTHKa. DIEKTPUYECKOE 10JIE B BAKYyMe.

DNEeKTpUUECKUN 3apsi U ero CBOMCTBa. 3aKOH COXPAHEHUS JIEKTPHUUECKOTO
3apsga.  BsaumopeilcTBHE 3JEKTpUUYECKHX 3apsJ0oB B BaKkyyMe. 3aKOH
Kynona. Dnekrpocratnueckoe nosie. HanpspkeHHOCTD 1105151, CHIIOBBIE TUHUM
ANEKTPUYECKOro ToJisi. ['padudeckoe mpencTaBiIeHUE AIEKTPOCTATUISCKUX
nosieil. IloTok BekTOpa HANPSXKEHHOCTU U UHIYKIMH 3JIEKTPOCTATUYECKOTO
nmoiss.  Teopema Octporpaackoro-I'aycca. Pabora cun mons npu
nepemenieHun 3apsana. upkynsuus Bexkropa E. Ilorenmman. I[lorenmman
MOJIsI CUCTEMBI TOYEYHBIX 3apsiioB. CBA3b MEXIy HaNPSHKEHHOCTHIO
ANEKTPUYECKOTO OISl U MOTEHLUAIOM. DKBUIIOTEHIIUAIBbHbBIE TTOBEPXHOCTH.
Pacuer »snekTpocTaTMHECKOTO TMOJS, CO3JAHHOTO 3apsSHKEHHOM HUTHIO
(mpunnun cynepno3uiun). [lpumenenue Teopemsl Octporpaackoro-I'aycca k
pacuéry nosst

11

DJIEKTPOCTaTHKA.
[IpoBogHUKYN 1
JINAJICKTPUKH B

AJIEKTPUUYECKOM TIOJIE.

9HeKTp00TaTI/IKa. HpOBOI[HI/IKI/I W JUBJICKTPUKHU B DJICKTPHUUYCCKOM II0JIC.

12

ITocTosSHHEBII TOK

ITOCTOSIHHBIN 3JIEKTPUYECKHUM TOK

DIEeKTPUYECKHUI TOK, CHJIa U IJIOTHOCTh TOKa. 3akoH OMa JiJ1sl OJHOPOJHOTO
yuacTka menu. COonpoTUBIEHUE W TTPOBOJUMOCTh MTPOBOIHUKA. 3aBUCUMOCTh
CONPOTUBIICHUS MTPOBOJIHUKA OT TeMeparypsl. CBEpXIIPOBOIUMOCTh. 3aKOH
Owma B muddepennuansaoii popme. Pabota u MomHOCTh TOKa. 3aKoH J[Koyms
— Jlenna. TemnoBoe aeiictBue TokKa. CTopoHHMEe cuibl. Hampsbkenue u
anextpoaBwkymas cuia (3C). 3akon Oma st HEOJHOPOJHOTO ydacTKa
LIETH B MHTErpaibHOW W auddepeHnnansHoil popme (0000IICHHBIH 3aKOH
Owma). Ilern ¢ ucrounnkoM Toka. PasBerBiieHHbIe nenu, npasuiaa Kupxroda.
BbIBOJIT OCHOBHBIX 3aKOHOB 3JIEKTPUUECKOTO TOKA B KJIACCHUYECKOW TEOPHUH
AJEKTPOIPOBOIHOCTH METAJLIIOB.

13

MaruutHoe noJie B
BAKYyME.

MarsuTHOE 10JIe B BaKyyMe.

MaruauTtHoe 1noJie U ero xapakrepucTuku. 3akoH buo-Casapa-Jlannaca u ero
IPUMEHEHHE K pacuyeTy MarHUTHOTO Mojs. MarHuTHoe 1mose JBUXKYIIErocs
sapsaa. Llupkymsauus Bekropa B ~ MaruuTHOrO 110715 B Bakyyme. MarHuTHbIe
noJis cosieHoua v Topouaa. IIoTok BekTopa MarHUTHOM MHAYKIMH. Teopema
Taycca nys mons B ™.

14

JleicTBE MAarHUTHOTO
MOJISL HA IBHOKYIIIAECS
3apsiabl U TOKU.

JleficTBEe MarHUTHOTO TOJI HA JBUKYIHUECS 3apsiabl U TOKU

3akon Awmmepa. BzammopelicTBue mapaUielbHBIX TOKOB. JleiicTBue
MarHuTHOTO ToJid Ha ABWXKymuics 3apsa. Cuna Jlopenua. J[Bukenue
3apsKCHHBIX YaCTUL B MAroHuTHOM I10JIC. yCKOpI/ITeJ'H/I 3apSAKCHHBIX YaCTHUIIL.
Dddext Xomma. Pabora mo nepeMeIieHuio mMpoBOIHUKA U KOHTYpa C TOKOM B
MAarHuTHOM IIOJIE.

15

MarauTtHsle cBOMCTBaA
BEIIECTBA.

MarsuTHbIE CBOMCTBA BELIECTBA.

MarauTtHoe 1oJie U €ro XapakTepucTukH. 3akoH buo-Casapa-Jlamnaca u ero
IIPUMEHEHHE K pacyeTy MarHUTHOIO MOJIsl. MarHuTHoe 1osie ABUKYIIEerocs
sapsiaa. Llupkysauus Bektopa B ~ MarauTHOrO 110715 B Bakyyme. MarHuTHbie
oJIst cojeHonaa u ropouna. [Iorok BekTopa MarHuTHOM MHAYKIMHU. Teopema
Taycca ays mons B ™.

16

DNeKTpOMarHuTHas
WHIYKIUSA

DJIEKTpOMAarHuTHAsI MHIYKIHS.

Omnbitel Gapanes. SBneHus snekTpoMarHuTHON uHAYKIMU. [IpaBuno Jlenna.
3akon dapanes. Bpamenne pamku B MarHuTHOM T11oie. BuxpeBbie TOKH (TOKH
®yko). MHaykTHBHOCTH KOHTYpa. CamonHaykuus. Toku npu




pa3sMBIKaHUU U 3aMBbIKaHWU Lend. B3aumuas unaykuus. TpaHcdopmaropsl.
OHeprus MarHuTHOTO TOJISt

17

OcHOBBI TEOPUH
MaxkcBenna s
AJIIEKTPOMATHUTHOTO
IOJIS

OcHoBbI TeOpun MakcBesuia Jyist 3JI€KTPOMAarHUTHOTO MOJIst

Buxpesoe anexkrpuueckoe nosie. Tok cMelienus. Y paBHeHusa MakcBeria s
ANEKTPOMArHUTHOTO TIOJII B WHTETpalibHON (opme. CBOKCTBA BEKTOPHBIX
nmone. YpaBHeHMss MakcBemia Uil QJIGKTPOMAarHUTHOTO — TMOJS B
g hepeHIHaTBHOMI dopme. HuddepennmansHoe ypaBHEHUE
AJICKTPOMArHUTHON BOJTHBI. DHEPTHUS U UMITYJIBC DJICKTPOMArHUTHOU BOJTHBI.

18

WnTepdepennus creta

WnTepdepennus ceera

[Ipenmer BomHOBO# ontuku. MuTepdepenuus csera. KorepeHTHble u
MOHOXPOMAaTHYECKHE BOJHBL.  YCIOBME MAaKCUMyMa M  MHHMMyMa
uHTephepenn. OnTuyeckas pa3HOCTh XOJa BOJH. MeToasl HaOIrOAeHUS
unTepdepenu. Murepdpepenuns B ToHKuX IuieHkax. VHTepdepenus Ha
kinuHe. Kombuna Hetotona. [lpuMenenust sBieHuss MHTEp(EpPEHIMH CBETA.
HNurepdepomerp Kamena. Unrepdepomerp Panes. Muarepdepomerp duso.
WNurepdpepomerp Maiikenscona. Hutepdpepomerp Dadbpu — Ilepo.
IIpocBeTnenne onTUKY.

19

Hudpakmaus ceera

Hudpaxius ceera

Hudpakius cBera (OCHOBHbIE TMOHSATHUS U ompeaeneHus). [lpunnun
I'olirenca-®penens. Meton 3o @penens. udpakums Ppenens ot
npocremmx nperpaa. Hudpakuus Dpaynrodhepa Ha OIHON IIETH.
Huppakmus Ppaynrodpepa Ha aByx mensx. Judpakums ot N menei
(mudpakunonnas pemerka). Paspemaromas crnocoOHOCTb CIEKTPATbHOTO
npubopa. Kpurepuii Penest. J{udpakums Ha mpoCTpaHCTBEHHBIX PEIIETKAX.

20

ITonsipusanus ceera

[Tonspusanusa ceera

EcrectBenHbll u nossgpusoBaHHbl cBeT. llonmspusanus cBera mnpu
OTPaXEHUU W INIPEJIOMJIICHMM HA TPAHMIE JBYX IMAJIEKTPUKOB. JIBOMHOE
myuyenpenomiienue. I[lonspusanvoHHble NPU3MBI M MOJIAPOUABI. AHaIN3
MOJISIPU30BAHHOTO  CcBeTa. [VICKyCCTBEHHass onTuUYeckas aHU30TPOIMS.
Bparenue niockocTy Moaspu3anui.

21

TennoBoe u3iydeHue u
€r0 3aKOHBI

TennoBoe U3JIy4eHue U ero 3aKOHbI

TemnoBoe M3mydeHne U €ro XapakTepUCTUKU. DHEPreTUYecKasi CBETUMOCTD,
CHEKTpajbHas IUIOTHOCTb 3HEPreTUYECKOM CBETHMMOCTH, CIEKT "paJbHast
MOTJIOIATeNIbHAs CIIOCOOHOCTh, a0COMIOTHO YepHoe Teno. 3akoH Kupxroda.
3akonbl Credpana — bonbpimana u cmemnieHusi Buna. @opmyna Panes —
Jxkunca. @opmyna Ilnanka. Csizb ¢dopmynsl IlnaHka ¢ Ki1accMU4eCKUMHU
3aKOHaMM TEIUIOBOrO u3nydeHus. Onrtudeckas nUpomeTpus. TeruioBble
VCTOYHUKHU CBETA

22

KBanTtoBas npupona
U3ITy4EeHUsl.

KBanToBas mpupoa u3mydeHus.

®otorddext. 3akoHbl BHEIIHETO GoTorddexra. YpaBHeHHEe DUHIITEIHA A1
BHemHero ¢gorodddekra. Ilpumenenue dororddexkra. Macca u uMIynbe
¢dorona. JlaBnenue csera. dpdext Komntona

23

[TnanerapHas Moaenb
atoma bopa-Pesepdopna

[TnanerapHast mozens atroma bopa-Pesepdopaa

OTkpbITHE [O€IUMOCTH aroma. Mojenu aroma. 3aKOHOMEPHOCTH B
nuHeW4aTeix cnektpax. OmbiT Pesepdopna m bopa. Iloctynarer Bopa.
OnbiTHOE TOATBEpkIeHHE mocTyaaroB bopa. Omeir @panka u ['epua.
CkopocTb U paauyc OpOMTHI JIEKTPOHA B BOJOPOJIONOAOOHBIX aToMax.
DHeprus 3JIeKTPOHA B BOJIOPOA0IO0100HBIX aToMax. CIeKTp aToMa BOJIOpO/a.
JlocTOMHCTBA U HEOCTAaTKU Teopuu bopa

24

DeMeHThI KBAHTOBOM
MEXaHUKH. Y paBHEHHE
[lIpenunrepa

DneMeHThI KBaHTOBOW MexaHUKH. Y paBHeHue lIpenunrepa
KopnyckynsipHO-BOTHOBOM ~ Ayanu3M  CBOMCTB  BEIECTBA.
cBoiicTBa BOJH J¢ bpoiinsa. CooTHOLIEHNE HEONIPEAEIEHHOCTEN.

Hexoropsie




BonnoBast pyHkuus u ee cratuctuueckuii cmbici. Ypasuenue llpeaunrepa.
VpaBuenue lllpenuHrepa s CTallMOHAPHBIX COCTOSIHUUN. JIBHKeHUe
CcBOOOJHOW wyacTULbl. [IpUHIMII TPUYMHHOCTH B KBAHTOBOW MEXaHHKE.
Yactua B OJHOMEpPHOM NPSMOYTrOJIbHOW '"MOTEHUMANbHOM saAme" ¢
OeckoHeuyHO BbICOKMMHU "cTeHkamu'. [IpoxokaeHue dYacTUlbl CKBO3b
MOTEHIMANBHBIA Oapbep. TyHHenbHBIN 3¢ dekT. JInHeHHbI TapMOHUYCCKUN
OCLIMJUISITOP B KBAHTOBOM ME€XaHUKE. ATOM BOJIOpOJa B KBAHTOBON MEXaHUKE

25

DJIEMEHTHI SAEPHOI
¢buzukn

DJIEMEHTHI siIepHON (PU3UKH

Pasmep, coctaB u 3apsn atoMHOro sapa. MaccoBoe W 3apsii0BO€ YHCIA.
Jedext maccnbl ¥ 3Heprus cBs3u sapa. CuH sapa U ero MarHuTHBIA MOMEHT.
Snepubie cunbl. Moaenu sigpa. PainoakTUBHOE M3JIy4EHUE U €rO BHUJBL.
3aKkoH paavoakTHUBHOTO pacmnana. [IpaBuna cMmemeHus. 3aKOHOMEPHOCTH
a-pacnaga.Pacnan. He#lrtpuno. ['amMma-u3nydeHue ©  €ro  CBOMCTBA.
Pe3onancHoe mornomenne [1-uznydenus (ddpdexr Méccbayspa). Metoas
HAOJII0JIEHUS U PErUCTPAllMH PaIMOaKTUBHBIX U3JIy4YE€HUN U YacTHLl. S1epHbie
peakuu U uX OCHOBHbIe Tumbl. Ilozutpon. [J+-Pacman. DnekTpoHHBII
3axBar. OTKpbITHE HEUTPOHA. SIIepHbIe peakuy Mo/ 1eHCTBUEM HEUTPOHOB.
Peaknus nenenust snpa6. llennas peakuus aenenus. llonstue o saepHoi
sHepreTuke. Peaknus cuHte3a artomHbIX suep. [IpoGnema ympaBisiembix
TEPMOSIACPHBIX peakiuil. Tunbl B3auMOeCTBUI 3JIEMEHTAPHBIX YaCTHUIL

5.2. [IpakTruueckue 3aHATUs

HaumenoBanue paznena

p]::z[ 1 TEMBI IPAKTHMECKAX HaumenoBanue u copepikaHue MPaKTUIECKUX 3aHIATHHA
3aHSTUH
Kunematuka KunemaTuka noctynarenbHOro U BpalaTeIbHOrO IBUKEHUS
1 MOCTynareapHoro u  (Pemenue 3amad mo teme: paBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEUHOE
BpalaTeIbHOTO nBrKeHHe. [IBukeHne o 0amucTHIeCKONH TPaeKTOPHH.
JIBHKEHUS
JlnHaMuKa nOoCTynaTeNbHOTO U BPAIATEIbHOTO JIBUKEHUS
JuHamuKa Pemenue 3amau: 3akonsl HptoTOHA, CHa TSXKECTH, BEC TEN, CUJIA YIPYTOCTH,
2 MOCTYIATEIbHOTO ¥ |CHMbl  TpeHus. Mmmynbc. 3akOH COXpaHEHHMs UMITyJIbCa. Y PaBHEHHE
BpaIIaTeIbHOTO JIBIDKCHUSI Tela TEPEeMEHHOW MacChl. 3aKOH BCEMHPHOTO TATOTCHHS.
JIBAKEHUS I'paButanmonnoe nose. Kocmuueckue ckopoctu. HennepunanbHble CUCTEMBI
OTCUeTa.
Pabota, MOLITHOCTE U HEPTHSL.
Pa6ota, MmomHocTh 1 |Pemienne  3agad:  OHeprus, paboTta, MomHOCTb. KuHernmdeckas u
3 SHEPTHSL. MOTEHIIMAJIbHAs DHEPruH. 3aKOH COXpaHEeHHsl »JHepruu. [ paduueckoe
MPEICTABJICHUE SHEPTUH. Y 1ap aOCOIIOTHO YIPYTUX U HEYNPYTUX TE.
MexaHurKka BpamaTeabHOTO ABUKEHUS TBEPOTO Tela
MexaHuka Pemienne 3amay: MOMEHT CHJIbI, MOMEHT HMITYJIbCA, MOMEHT HHEPIIHH.
4 BpalaTeIbHOrO OcHOBHOE ypaBHEHHE JUHAMUKH BpaIaTeJIbHOTO JBWKEHUS TBEPAOTO Tea.
nemxkenus TBepaoro  |Teopema Ilreiinepa. PabGora npu BpamarensHoM aBukeHnd. Kunetnueckas
Tena. SHEprus Bpallaroumerocs teaa. MOMEHT UMITYJIbCa U 3aKOH €r0 COXPAHEHUS.
®duszurka konebaHuil U BOTH
. Pemenue 3amau: ['apMonmyeckue kosiebaHus. J[MHaMHMKa TapMOHHYECKHUX
5 Pu3mka koeOanmit u kosiebaHuil. [IpyXKMHHBIA, MaTeMaTWdeckKuii W (QU3MUECKUl MasSTHHUKH.
BOJIH. DHeprusi TrapMoHWYecKoro  kojeOaHusi. CiloXeHHE TapMOHHYECKHX
KosieOaHui. 3aTyXarollre U BEIHYXKJICHHbBIE KOJIeOaHMsI.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
OCHOBBI MOJIEKYJISIPHO- . o
6 Pemenue 3amau: MaeansHbii ra3. YpaBHEHHE COCTOSHUS UI€ATTBHOTO

KUHETHYECKOM TCOpHUn




ra3za. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KUHETHUECKON TEOPHH.

OCHOBBI TEPMOIMHAMUKH

OcCHOBBI TEPMOIMHAMUKH

Pemrenue 3aay: 3aKk0H paBHOMEPHOTO PacpeIeICHUsI SHEPTUHU IO CTETICHIM
cB000abI MoJiekyIl. Teriora, pabota u BHyTpeHHss sHeprus. [lepBoe Hauano
TEPMOAMHAMHKH. TEIIOeMKOCTh Ta30B. AquabaTHBIN TpoIecc. Y paBHEHUE
Maiiepa. VYpaBaenue Ilyaccona. Ilomutponunueckue mponeccel. BTtopoe
HayaJio TEPMOJMHAMUKHU. OHTpONHs B TepMmoauHamuke. HepaBeHCTBO
Knaysuyca. [uxn Kapno. KIT[] TennoBbix aBuratesiei.

Cratuctuueckas usmka.
SIBieHus nepexHoca.

Craructuueckas ¢pusuka. SBjIeHHs epeHoca.
Pemenwue 3anay: SABnenus nepenoca. Juddysus B razax. TemnonpoBoIHOCT
razoB. Bs3KoOCTE.

10

DJIEKTPOCTaTHKA.
DNEKTPUYECKOE MOJIE B
BaKyyMe.

DneKTpocTaTHKa. DIEKTPUYECKOE I0JIe B BaKyyMe.

Pemenue 3amau: 3axkon Kynona. HampsikeHHOCTH 3JEKTPUYECKOTO IOJS.
Teopema T'aycca. PabGora cuin snmekrtpuueckoro mojsi. [lorennuan. Cs3b
MEXy HAPsKEHHOCTBIO MOJISl U TOTEHIIMAIOM. J{U3IEeKTPUKH U POBOHUKHU
B 3JIEKTPUYECKOM ToJjie. EMKOCTh NpOBOJIHMKA. DHEPrus 3IEKTPUUYECKOTO
OIS

12

ITocTosSHHEBII TOK

IToCTOSIHHBIN 3JIEKTPUYECKHUM TOK

Pemienune 3amau: Cuna toka. IlmotHocts Toka. DJIC. CompoTuBieHUE
MpOBOIHUKOB. 3akoHBl OMa B auddepeHnnanbHoil 1 HHTErpaIbHON (opMme.
Pa6ora u momuocTs Toka. 3akoH JIxoynsa-Jlenua. [Ipasuna Kupxroda mis
Pa3BETBJICHHBIX LIENIEH.

13

MaruutHoe noJie B
BaKyyMe.

MarauTHOE 1oJie B BaKyyMe.

Pewenue 3amau: OnbiT Opcrena. MarHuTHoe mnoje. MarHUTHBIE MOMEHT
Marnutnas wunaykuus. 3akoH buo-CaBapa-Jlamnaca. Ilome mnpsimoro wu
KpYT'OBOI'O TOKOB. 3aKOH IIOJIHOTO TOKA.

14

JlelicTBUE€ MarHUTHOTO
TIOJIS HA JIBHKYLIHECS
3apsiabl U TOKU.

JleficTBHe MarHUTHOTO TOJISI HA BYIKYIIHECS 3apsi/ibl U TOKH
Pemenue 3amau: 3akon Awmnepa. Cuna JlopeHua. [[BuxkeHue 3apsuKEHHBIX
YacTHUI] B MAarHUTHOM I1oJie. PaMka ¢ TOKOM B MarHUTHOM MoJjie. MarHUTHBIN
notok. PaboTa, coBeprraemas npu MepeMeIeHud MPOBOJHUKA C TOKOM B
MarHuTHoM nose. Teopema ["aycca /i1 MarHUTHOTO MOTOKA.

16

DneKTpoMarHuTHas
WHIYKITUS

DneKTpoOMarHuTHasi UHIYKIIHS.

Pemenue 3amau: 3akoH anexkTpomarHuTHOM uHaykimu dapanes. [IpaBuiio
Jlenna. Camounnykuusi. BuxpeBble TOKHM. WHIYKTHBHOCTH KOHTYpA.
Bsaumnas unnykuus. TpancdopmaTop. DHEprusi MarHUTHOTO MOJISL.

18

WnTepdepennus ceera

WnTepdepenuus ceera

Pemwenne 3amauy: IloHATHE 0O  KOPIIYCKYJISPHO-BOJIHOBOM  JyaJIM3ME.
KorepentHsie BoiHbl. MHTEpdepenius. YcioBue MakcuMyma 1 MUHUMYyMa
uHTeppepenn. MuTepdepeniys B ToHKUX IuieHKax. Kombia HeroTona.
[Ipumenenust UHTEpPEpEeHIINH.

19

Judpakuus csera

Hudpakius ceeta

Pemenue 3anau: [Ipunuun Iolirenca-®penens. 3ousl Openens. Audpaxims
Openenst Ha KpyriaoMm otBepcTu u aucke. udpaxnus dpayHrodepa Ha
menu. Audpakinuonnas pemerka. Pasperaromnas cmocoOHOCTh ONTUYECKUX
prOOpOB.

20

[Tonsipuzanus ceera

[Tonspuszanusa ceera

Pemenue 3anau: EcTecTBEeHHBIN M MOJNSPU30BAaHHBIN cBeT. 3akoH Maioca.
3akon bprocrepa. [[BoitHoe myuemnpenomienue. Jddexr Keppa. Bpamenue
MIJIOCKOCTH MOJISPU3ALINH.

21

TenmoBoe HU3JTYUYCHUC U
€ro 3aKOHbI

TernnoBoe U3JIy4yeHHue U ero 3aKOHbI
Pemenue 3amau: XapakTepuCcTUKH TETUIOBOTO M3ITy4eHHUs. 3aKOH




Kupxroga. 3akon Credana-bonpimana. 3akon cmemenust Buna. ®@opmyna
Panes-/xxunca. ®opmyna [lnanka.

KBanroBas mpupoa

KBanToBast mpupoa n3myyeHus.
Pemenue 3amau: 3akonbl BHenIHero Gorodddexra. YpaBHeHHe DUHINTEHHA

22 s poroaddexra. Ilpumenenue Gorordpdexra. Macca u umiynsc GpoToHa.
U3ITyYEHHUSI.
yd JHasnenue ceera. Iddexkt Komnrona u ero aneMeHTapHas Teopusi.
[Tnanerapnast moaens aroma bopa-Pesepdopna
[Lmanerapnas Moaenb .
23 Pemenue 3amau: ®opmyna banemepa-Pundepra. Iloctynarsl bopa. OnbITer

atoma bopa-Pezepdopna

®panka u ['epua. Cnextp aroma Bojopoaa 1o bopy.

5.3. JJaboparopHbie pabOTHI

HaumenoBanue paznena

pl:;‘)ﬂ U TeMbI 1a00paTOPHBIX HaumenoBanue u copepxkanue 1a00paTOpHBIX padoT
pabot
Kunemaruka KunemaTtuka noctynarenbHOT0 U BpallaTeIbHOTO JBUKECHUS
1 nocrynartensHoro u  [OmnpeneneHue o0bemMa HUIMHPA IPU TOMOLIM IITAaHT €HIUPKYJIS
BpallaTeIbHOro
JIBUKCHUS
Junamuka JluHamKKa OCTyNaTeabHOrO U BPaIllaTeIbHOIO JBUKCHHUS
5 nocrynarensHoro u  (OmnpesneneHue  YCKOPEHHMsT ~ CBOOOJHOrO — MaJeHUuss OpU  [OMOIIU
BpallaTeIbHOro MaTEMaTUYECKOTO MasiTHUKA
JIBUKCHMS
Pa6ota, momHocTh 1 [Pab0Ta, MOIIHOCTE M SHEPIHS.
3 SHEPTHUS. Onpenenenne MOMEHTa HHEPLIMU ¢ IOMOIIbIO MasTHUKA MakcBeiia
Mexanuka MexaHunKa BpamaTeabHOTO ABUKEHUS TBEPAOTO Tella
4 BpaILaTEIbHOIO W3y4yeHrne OCHOBHOTO ypaBHEHUS IMHAMUKH BPAIATEIbHOTO JBUKCHUS
JBUKEHUSI TBEPAOTO
Tena.
. ®dusnka kojaeOaHU U BOJIH
®dusuka koiedaHui 1
5 N3ydenue pu3nueckoro MasiTHUKa
BOJIH.
OCHOBBI MOJIEKYJIIPHO-KMHETUUECKOIN TEOPHUH.
6 OcHoBhl MOJICK yJIAPHO= OrnpeziesieHe YHUBEPCAIIBHON Ta30BOM TTOCTOSIHHOW M TUIOTHOCTH BO3/1yXa B
KHHETHUECKOH TEOPUH || oy iapy
OCHOBBI TEPMOAMHAMUKHI
7 |OcHOBBI TepPMOZIMHAMIKH Omnpenenenne OTHOLIEHHS TEIUIOEMKOCTEN BO31yXa
Craructuueckas pusuka. SIBneHus nepeHoca.
8 Cratucruieckas Qusmka. Onpenenenne kodpuUIMEHTa BA3KOCTH M CpeiHEed AIUHBI CBOOOJHOIO
sIBneHns nepeHoca. npoOera MoJIeKyJ BO3lyXa
DNeKTpOoCTaTHKA. DneKTpocTaTHKa. DIEKTPUUECKOE M0JIE B BAKyyMe.
10 | Dnexrpuueckoe nojie B |['paduueckoe mpeacTaBaeHUe JEKTPOCTATUYECKOTO OIS
BaKyyMe.
IToCTOSIHHBIN DIIEKTPUYECKUN TOK
HccnenoBanue 3aBUCMMOCTH MOITHOCTH, BBIJIEISIEMON B IIENH MTOCTOSHHOTO
. TOKa, U KOA(pUIMEHTa MOJIE3HOTO JECHCTBUS MCTOYHUKA OT CHJIBI TOKa U
12 [TocTostHHBINI TOK
BHEIIHETO COIPOTUBJICHHUS.
N3yueHne paboThl AIEKTPOHHON JTAMITBI.
W3ydeHne mpoueccoB 3apaIku U pa3psIKu KOHIEHCATOpA.
MarsauTHoe 1noJje B BaKyyMe.
13 MarautHoe oie B |Onpeesienrne ropu30HTalIbHON COCTaBISIONIEH HaPSKEHHOCTH MarHUTHOTO

BaKyyMe.

oJisg 3emMiIu IIpU IMMOMOIIHN TAHI'CHC-TAJIbBAHOMCTpPA.
HSMepeHl/Ie HAIPSXKCHHOCTU MAarHuTHOT'O ITOJIA Ha OCH KPYTrOBOI'O TOKa




14

JleiicTBE MAarHUTHOTO
MOJISl Ha JIBHOKYIIAECS
3apsapl U TOKU.

I[CI\/'ICTBI/IC MAarauMTHOTIO ITOJIAA Ha ABMXKYIIUECCA 3apsi/ibl U TOKU.
I/IsyquI/Ie MAar"HuTHOI'O I10Jia COJI€HOHN 1a C IIOMOIIIBIO JaTYHNKa Xomnna.
OHpGI[CJIeHI/Ie YACIBHOTO 3apaa 3JICKTPOHA MECTOAOM MAarHC€TpoHa

18

WuTepdepennus ceera

Wutepdepennms cBeta

Omnpenenenne AIMHBI CBETOBOI BOJIHBI IIPH IToMolH Koierr HproToHa
HccnenoBanue BOJIHOBOTO MOJISI KOTEPEHTHBIX HCTOYHUKOB
Omnpenenenne AIMHBI CBETOBOI BOJIHBI C TOMOIIBIO OMIIpU3MbI DpeHers

19

Judpakuus cBeTa

Hudpakmaus ceera

N3ydenue nazepHOro U3ny4eHus

OnpezneneHue UIMHBI CBETOBOW BOJIHBI TPH IOMOIIM JU(PPAKIIMOHHON
peIIeTKH

20

[Tonspusanusa ceera

[Tonsipusanus ceera

W3y4eHre NHTCHCUBHOCTH CBETA, IPOLIEAIIETO YE€PE3 NOIIPOUIBI
OnpeznencHue KOHLEHTpPAlMM PacTBOpa caxapa IO BPALICHUIO ILIOCKOCTH
HOJIIPU3aL U

21

TemnoBoe HU3JIYUCHHUC U
€I'0 3aKOHbI

TerutoBoe M3TydeHUE U €T0 3aKOHBI
Onpenenenne nocrosinHoi Credana-bonpmana

23

[TnanerapHast Mosieib
atoma bopa-Pezepdopna

[Tnanerapnras monens bopa-Pesepdopna
W3yuyenune CHEKTPaIbHOIO COCTaBa
UCIIOJIb3YEMBIX B CBETOTEXHUKE.
HccnenoBanue CrieKTpOB MOTJIOIEHHS U TPOITYCKaHHUS.
OnpeneneHne JIMHHOBOJHOBOM TpPAHHULBI  CHEKTpa
BBIYMCIIEHHE NOCTOSIHHOM [1nmaHka.

HCOHOBO-TCIIMCBBIX HCTOYHHKOB,

INOrjaomecCHuA U

25

DneMEeHTHI SAepHOM
bu3uKn

DJeMeHTHI SIepHON PU3UKU
CHsATHE BOJIBTaMIIEPHBIX XapaKTEPUCTUK MOTYIPOBOJHUKOBBIX AUOI0B
N3ydenue paboThl NOIYNPOBOJHUKOBOTO BBIIPSIMHUTENS

5.4. CamocrositenpHas paboTta o

OyJaromuxcs

Ne | HanmeHnoBanue paznena .
ConeprxaHue caMOCTOSATENIbHON PaboThI
pa3x| JIHUCUMIUIMHBI U TEMBI
KunemaTtuka KunemaTnka nocrynaresbHOro 1 BpamaTeabHOTO IBUKCHUS
1 noctynarenbHoro u  (Bemonnenne W/[3. BrimonHeHue pacuy€ToB W BBIOJIHEHHE OTYETA IO
BpaIaTeJIbHOTO nabopaTopHoi paboTe
JIBUKCHUS
Junamunka JInHaMuKa IOCTYNaTENbHOTO ¥ BPAIATEIBHOTO JIBUKEHUS
5 noctynarenbHoro u  (Bemmonnenne W/[3. BrimonHeHue pacuy€ToB W BBIOJHEHHE OTYETA IO
BpaIaTeJIbHOTO nabopaTopHoi paboTe
JIBUKCHUS
PaGora, Mo1tHOCTD U SHEPIHUSL.
3 Pabora, momocTs B Bemonnenne WM/[3. BeinonHeHne pacdy€ToB M BBIIOJHEHUE OTYETA IIO
JHCprHd. nabopatopHoit pabote
MexaHnuka MexaHuKa BpalaTeIbHOIO ABUKEHUS TBEPAOrO Tella
4 BpAILaTEILHOTO Bemmonaenne WJ13. BelmmonHeHne pacy€éToB W BBINOJHEHHE OTYETA IO
JIBIDKEHUS TBEPAOTO  |1abopaTopHoii paboTte
TeJa.
. dusrka KojaeOaHu 1 BOJIH
5 Pu3uxa konebanmii 1 Bemnonnenune MJ13. BeinosnHeHne pacdy€ToB W BBINOJIHEHHE OTYETA 110
BOIH. nabopaTopHoOi paboTe
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOI TEOPUH.
6 OcHOBEI MOJICKYIAPHO™ | B inonmienne  MJI3. BoimonmHenue pac4€ToB M BBINOJIHEHUE OTYETA 10
KHHETHIECKOH TEOPHH |~ paTOpHOi paGoTe
7 OCHOBEI OCHOBBI TEpPMOIMHAMUKH




Bemmonnenune MJ13. BeinosnHeHune pacy€ToB U BBHINOJIHEHHME OTYETA IO
TCpMOMHAMHKH nabopaTopHoi pabore
C Cratuctuueckas ¢pusuka. SIBneHus nepeHoca.
TaTUCTUYECKAs (PUBHKA. N n
8 q cTirecKad Qus Brimmonnenne WJI3. BrinmosHeHue pacy€ToB M BBIIOJIHEHUE OTYETA MO
BJICHUS [IEpEHOCA. .
P nabopatopHoit pabote
DJIEKTPOCTATHKA. OnekTpocTaTHKa. DIEKTPUUECKOE M0JIE B BAKYyME.
10 | Dnexrpuueckoe none B |Boimonnenne HW/I3. BeimonHenne pacuy€ToB M BBHINOJIHEHHE OTYETA IO
BaKkyyMe. nabopaTopHoii pabote
[ToCcTOAHHBIN JIEKTPUUECKUN TOK
12 ITocTOSIHHBIN TOK Bommonnenne WJ/13. BeimonHeHue pacu€ToB M BBINOJIHEHUE OTUYETA IO
nabopaTopHol pabore
M MarnuTHOe 1noje B BakyyMme
13 ArHUTHOCTIONC B 1Ry monHeHNe WN/13. BeimonHeHue pacdy€ToB M BBIMOJHEHUE OTYETA IO
BaKyyMe. nabopaTopHol pabore
Z[eﬁCTBHe MAaArduTHOI' O I[eﬁCTBHe MAarauMTHOI'O I10JIA Ha ABHMXXYIIUCCA 3apsAAbl 1 TOKU
14 nouns Ha apuwkymuecs |Beimonnenne W/[3. Boimonnenne pacy€ToB M BHINOJIHEHHE OTYETA 110
3apsAAbl U TOKH. nabopaTtopHoO# pabote
M . MarsuTHbIE CBOMCTBA BELIECTBA.
15 ATHWTHBIC CBOUCTBA By 116 nenme N/13. BeimonHenue pacdy€ToB M BBINOJHEHUE OTUYETA IO
BEILIECTBA. .
nabopaTopHol padbore
5 DneKTpoOMarHuTHasi UHIYKIHS.
16 JICKTPOMATHUTHAR By o nenme N/13. BeimonHenue pacdy€ToB M BBINOJHEHUE OTUYETA IO
WHTYKIUS .
nabopaTopHol padbore
OcHOBBI TEOPUU OcHoBbl TeOpHH MakcBesia 171 3J1eKTPOMarHUTHOTO TOJIst
17 Makcseiuia s Boinonnenne MJI3. BrinmonHeHue pacu€ToB U BBINOJIHEHUE OTYETA IO
AIIEKTPOMArHUTHOTO  |1abopaTopHO paboTe
T10JIsI
Nurtepdepennius ceeta
18 | Untepdpepennns ceera |Bomonnenue HMJ/I3. BeimonHeHne pacy€roB M BBHINOJHEHHE OTYETA IO
nabopaTopHoi pabore
Hudpaxius ceera
19 Judpaxims cBeTa Bemonuenne WJI3. BelnonHeHue pacdyé€TOoB M BBINOJHEHHE OTYETA 110
nabopaTopHoii padote
[Tonspuzanus ceera
20 [Monstpusanus ceera  |Bbimonnenne W/[3. Beimonnenune pacy€ToB M BHINOJHEHHE OTYETA MO
nabopaTopHoi pabore
T TennoBoe U3JIy4eHue U ero 3aKOHbI
MJI0BOE U HUE U N N
21 CIIOBOC U3TYUCHUC M| B0 nHeHme WN/13. BeimonHeHue pacy€TOB M BBINOJHEHUE OTYETA IO
T0 3aKOHBI .
Cro 3aKo nabopaTopHoi pabore
K KBanToBas nmpupoja u3myyeHus.
22 BaHTOBAA LIPUPOMA By o Henme N/13. BeimonHeHue pacdy€TOB M BBINOJHEHHE OTYETA 110
W3JIy4CHHUS. .
nabopaTopHoii pabote
[Tnanerapuast Mogens aroma bopa-Pesepdopaa
[lnanerapnas Moaenb N "
23 5 p Brmonuenne WMJ[3. BrinmosHeHue pacy€ToB M BBIOJIHEHHUE OTYETA MO
aToma a- a .
0 opa-Peseppopz nabopaTopHoii pabote
DIeMEHTHI KBAaHTOBOM |DJIEMEHTHI KBAHTOBOM MeXaHUKH. Y paBHeHue [lIpennnrepa
24 | mexanmku. Ypasaenne |Bbmonnenne W/[3. BrimonHenune pacdy€ToB M BBHINOJHEHHE OTYETA IO
[lIpenunrepa nabopaTopHoi paboTe
5 . |9nemenTts! snepHoit puznku
25 JICMCHTLL ANCPHON | B o nHeHne N]/13. BeimonHeHue pacdy€ToB M BBIMOJHEHHE OTUYETA 10

buzuku

nabopaTopHoii pabote




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

IIporpaMMoOil TUCUMIUIMHBI IIPEAYCMOTPEHO IIPOBEACHUE JICKIMOHHBIX 3aHATUM, HA KOTOPBIX HACTCS
OCHOBHOM CHCTEMAaTHU3MPOBAHHBIA MaTEpHall, M MPAKTUYECKUX 3aHATUH, NPEANOJIAralolluX 3aKpEIICHHUE
M3Yy4EeHHOT0 MaTepuana u GopMupoBaHue, y 00yJaronmxcs, HeoOX0AUMbIX 3HAHUH, YMEHUH U HaBBIKOB. Kpome
TOr0, B@)KHEHIIMM 3TaloM H3y4eHUs AUCLUIUIMHBI SBISETCS CaMOCTOsTENbHas paboTa OOydaroUIMXcs ¢
MCTIOJIB30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH.

B 06beM caMoCTOATENbHONM PA0OTHI IO JUCHUIUIMHE BKIIOUACTCA CIEAYIOLIee:

- U3yYEHHUE TEOPETHUYECKUX BOIIPOCOB 110 BCEM TeMaM JUCLUIUIMHBL;

-[I0/IFOTOBKA K JJAOOPAaTOPHBIM 3aHITUSAM;

- IOArOTOBKA K IPAKTUYECKUM 3aHATUSM;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYEHTOB;

- IOArOTOBKA K 3a4€Ty U OK3aMEHY.

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

[Tpuctynas K U3y4eHHUIO TUCIMIUIMHBI, HEOOXOAUMO B MEPBYIO OYepeab O3HAKOMHTHCS COJIEpKAHHEM
PITJA nnst cTyneHTOB Ou4HOW (opMbl OOyueHHs, a TaKKe METOJMYECKHMHU YKa3aHUSMHM 10 OpraHu3aluu
CaMOCTOSITENIbHOM paObOThl U MOATOTOBKU K MIPAKTUYECKUM 3aHATHSIM.

[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 TaHHOM 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 aTTeCTAlUI0 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 JTaoB UX (HOPMHUPOBAHHSI B MMPOILIECCE OCBOCHUS AUCIIUIIITNHBI

Ne KoHTponupyemslie pa3aesbl JUCHUTIITUHBI Koz u nanmenosanue . Bun ouenounoro
wn (Mozy7) WHIUKATOpa KOHTPOIUPYEMOit cpescTBa
KOMITETCHIIN T
1 Kunemaruka MOCTYNaTEIbHOTO u|OIIK-1.1, OIIK-1.2, OIIK- 1.4,|YcTHBIII OmpocC, TECTHI,
BpAIllaTEJIbHOTO JBUKECHUS OIIK-1.5, YK-1.1 pelIeHue 3a1a4y
2 JnHnamuka MOCTYIATEIbHOTO ul YK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBIII oOmpoc, TECTHI,
BpAIllaTEJIbHOTO JIBUKECHUS OIIK-1.5, OIIK-1.2 pelIeHue 3a1a4y
3 |Pabora, MommHoCTs 1 SHEprus VK-1.1, OIIK-1.1, OIIK-1.4, [YcTHBIE oOmpOC, TECTHI,
’ ’ OIIK-1.5, OIIK-1.2 pelieHue 3aaad
4 Mexanuka BpAILlaTEIbHOTO meuxkennsi| YK-1.1, OIIK-1.1, OIIK-1.4, |VcTHBI oOMOpOC, TECTHI,
TBEPJOTO Tela. OIIK-1.5, OIIK-1.2 penieHue 3aaa4
5 |®usika Kome6ammii 1 BoH VYK-1.1, OIIK-1.1, OIIK-1.4, |VcTHBI# OMOpPOC, TECTHI,
) OIIK-1.5, OIIK-1.2 pelieHue 3aaau
6 |[OcHOBBI MOJNEKYIISIPHO-KHHETHYECKOW TEOPHUU VK-1.1, OIK-1.1, OIK-1.4, | Verutid - ompoc, - Tectst,
OIIK-1.5, OIIK-1.2 perieHus 3aaaq
7 |OCHOBBI TEPMOIUHAMUKH VYK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBI Onpoc, TECTHI,




OIIK-1.5, OIIK-1.2

PEIICHUE 3a1a4

VK-1.1, OIIK-1.1, OIIK-1.4,

VYerHbiii - onpoc,

TECTEHI,

8 [Craructuueckas (usuka. SIBneHus nepeHoca. OITK-1.5, OITK-1.2 pellieHHe 3a1au
9 dusnueckue OCHOBBI Mmexannkn.| YK-1.1, OIIK-1.1, OIIK-1.2, Tectnposate
MonexynspHas ¢usuka u repmonuHamuka  |OIIK-1.4, OIIK-1.5, OIIK- 1.11 '

10 Onektpoctatuka. Onekrpuueckoe moiie B| YK-1.1, OIIK-1.1, OIIK-1.4, [YcTHBIH oOmpoOC, TECTHI,
BaKyyMe. OIIK-1.5, OIIK-1.2 penieHus 3a1a4y

11 DJIEKTPOCTaTHKA. [IpoBoHUKHK ul YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBII ompoc, TECTHI,
JIADJIEKTPUKH B JJIEKTPUUYECKOM MOJIE. OIIK-1.4, OIIK-1.5, OIIK- 1.11|pemenue 3anau

12 |Mocrostumsii tox YK-1.1, OIIK-1.1, OIIK-1.4, [YcTHBIH oOmpOC, TECTHI,
OIIK-1.5, OIIK-1.11, OIIK- 1.2|pemenus 3agaq

13 |Marnuthoe nose B Bakyyme. YK-1.1, OIIK-1.1, OIIK-1.4, [YcTHBIH oOmIpOC, TECTHI,
OIIK-1.5, OIIK-1.2 penieHus 3a1a4y

14 JetictBue marautHoro nois Ha aswxkymuecs| YK-1.1, OIIK-1.1, OIIK-1.4, |VcTHBIA oOmpoc, TECTHI,
3apsiabpl U TOKU. OIIK-1.5, OIIK-1.2 peLIeHMS 3a/1a4

15 |Marmurisie cpojictsa BemecTEa. YK-1.1, OIIK-1.1, OIIK-1.2, [YcTHBIH oOmpOC, TECTHI,
OIIK-1.4, OIIK-1.5 pelIeHus 3a1a4

16 |DnextpomarsuTHas uHLyKIHS YK-1.1, OIIK-1.1, OIIK-1.2, [YcTHBIH oOmpOC, TECTHI,
OIIK-1.4, OIIK-1.11, OIIK- 1.5|pemenus 3aga4

17 OCHOBEI TEOpUu Makcgenia | YK-1.1, OIIK-1.1, OIIK-1.4, |YcTHBI ompoc, TECTHI,
AJEKTPOMATHUTHOTO TTOJISI OIIK-1.5, OIIK-1.2 pelIeHus 3a1a4

18 |Msrepdeperms ceera VK-1.1, OIIK-1.1, OIIK-1.4, [YctHBIli oOmpOC, TECTHI,
OIIK-1.5, OIIK-1.2 pelIeHHE 3a1a4

19 |Tudpaxims ceera VK-1.1, OIIK-1.1, OIIK-1.4, [YctHBIli oOmpOC, TECTHI,
OIIK-1.5, OIIK-1.2 pelieHue 3aja4

20 |Monspusaws csera VK-1.1, OIIK-1.1, OIIK-1.4, [YctHBINi oOmpoC, TECTHI,
OIIK-1.5, OIIK-1.2 pelieHue 3aja4

21 |Temmosoe maryaerme 1 ero saKoHk VK-1.1, OIIK-1.1, OIIK-1.4, [YctHBINi oOmIpoOC, TECTHI,
OIIK-1.5, OIIK-1.2 pelieHue 3aja4

22 |Kpanrosas npupoa uatyueHs. YK-1.1, OIIK-1.1, OIIK-1.2, [YcTHBIA ompoc, TeCTHl,
OIIK-1.4, OIIK-1.5 penieHue 3aaaqy

23 IImanerapHas MOJEIb aToMa bopa-| VK-1.1, OIIK-1.1, OIIK-1.4, [YcrtHBII ompoc, TecThl,
Pezepdopna OIIK-1.5, OTIK-1.2 perieHue 3aaad

24 DOnemeHThl KBaHTOBOW Mexanuku. YpaBHeHue| YK-1.1, OIIK-1.1, OIIK-1.4, |VcTHbBIi ompoc, TecCTHI,
[lpenunrepa OIIK-1.5, OIIK-1.2 pelieHue 3aaa4

25 |memenTs sxepHOi dH3mKH YK-1.1, OIIK-1.1, OIIK-1.4, [YcTHBIA ompoc, TecThl,
OIIK-1.5, OIIK-1.2 pelieHue 3aaa4
26 |Dk3ameH. YK-1.1, OTIK-1.1, OTK-1.2, TectupoBanne

OIIK-1.4, OIIK-1.5

7.2. TUMoBble KOHTPOJIbHBIE 3a/IaHUS UM UHBIE MaTepPHaJIbl TEKYIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOX0AUMBIE
JUIS OIICHKH 3HAHUI, YMEHHI U HaBBIKOB U (MJIN) OMBITAa MPO(ecCHOHATBHOM NeSTEIbHOCTH, XapaKTePU3YIOIINUX
sTansl HopMUPOBAHMS KOMIETEHIIUH B MIPOIIECCE OCBOCHUS AUCITUTIINHBI
Jlist mpoBepku  CPOPMUPOBAHHOCTH HHIWKaTopa aocTikeHus kommereHnuu OITK-1.1, OIIK-1.2,
OIIK-1.4, OIIK-1.5, OIIK-1.11, YK-1.1, YK-15.
1. ITyns 1eTUT rOPU30HTAIIBHO M MTONAAAET B IIAP, 3AKPEIUICHHBIA HA HEBECOMOM JKECTKOM CTEP)KHE, U
3actpeBaeT B HeM. Macca mynu B 1000 pa3 MeHbI11e Macchl mapa. PacctosiHue oT eHTpa mapa 10 TOYKHU IoJBeca
I=1 m. HaiiTt ckopOCTb TyJH, €CJTH CTePKEHb OTKIOHMICS Ha 30°.
2.Ilon nefictBuemM kacatensHoU cuiibl 10 H, MaxoBuk octanaBnuBaercs, caenas 20 060poToB. MaxoBUK
CUMTATh OJHOPOJIHBIM ITHUCKOM. Pannyc aucka




R=20 cm, macca m=2 kr. HaliTu HayanhbHYIO 4aCTOTY BpPAICHHUS.

3. O6pyu maccotii 2 kT u paguycom 20 cM Bparaercs 1o 3akony ¢=t3 -5t2+6t-2. HaiiTu MOMEHTBI CHITBI
yepes 1c, 2 ¢ u 4 ¢ nocne Havana BpaieHusi. OTBETUTh YCKOPSAIOUINE WA TOPMO3SIIIUE 3TH MOMEHTHI.

MonekynsipHas (pU3HKa ¥ TEPMOTUHAMUKA

4.0npenenuTs yaeIbHYIO TeIIoeMKOCTh Ta3oB: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4, NO2.

5.IIpu u3oTepMuYECKOM pacIIUpeHUH O0BEM Ta3a yBenuuwics B 3 pa3a. Ha ckoibko M3MEHWIOCH
JlaBJICHHE, €CIU HavalbHOe naBieHue osu10 420 klla?

6.ITpu YO o6myueHnn 1ByXaTOMHOTO rasa aaBienue yenunauioch co 100 kITa go 150 kI1a. Kakas mons
MOJIEKYJI ra3a pacraiach?

7. Ilpu aquabaTtHOM CKaTUU 2 MOJIeH KUCIOpozaa Obuta coBepiieHa padbora 415,5 JIx. Bo ckonbko pas
YBEJIMUMIIOCH JlaBiieHue ra3za? Koneunas temmnepatypa 300 K.

DJIIEKTPUUYECTBO U MAarHETU3M

8.Yetnipe 3apsna 1=q2=2 uKi, q3=04=4 uKx Haxoaarcs B BepInHax KBajapara co cTopoHoi a=10 cM.
Haiitu Hanps>KeHHOCTh ¥ MOTEHIMAIT AJIEKTPUUYECKOTO T0JI B LICHTPE KBaApara.

9. Yetnipe 3apsina q1=02=2 uKi, q3=04=4 uKn HaxoasaTcs B BEpIIMHAX KBajipaTa co cTopoHoi a=10 cm.
Haiitu Hanps>KeHHOCTh ¥ MOTEHIIMAI 3JIEKTPUUYECKOTO TOJIS B CEpEUHE CTOPOHBI 3-4.

10. Yetsipe 3apsaa q1=02=2 uKn, q3=04=4 uKn HaxoasaTcs B BepIIMHAX KBajpara co CTOpoHou a=10
cM. HaliTu HanpspKeHHOCTh U TIOTEHITHAIT DJICKTPUIECKOTO TOJIS B CEPEIMHE CTOPOHBI 2-3.

11./IBa Bo3aymHbix koHAeHcaTopa Cl= C2=6 MK® coeauHEHBbI MOCIEAOBATEILHO U 3apsDKEHBI J0
pasnoctu noreHuuanoB U=100 B. Ha ckonbko W3MEHUTCS 3HEPTUS CUCTEMBI, €CJIM HE OTKJIF0Yast KOH/IEHCATOPBI
OT HCTOYHHKA, MEXAY IJJaCTUHAMU IE€PBOT0 KOHAEHCATOpAa BBECTU TUAJIEKTPUK C - DJIEKTPUUYECKOM
MIPOHUIIAEMOCTBIO £=57

12.BonbdpamoBas ciimpaib dnekTpruueckoi sammnodku npu t=20°C umeet conporupienue R=35,8 Om.
Kaxkosa Oyznet Temneparypa t2 HUTH JTaMIIOYKH, €CJTH MPU BKIFOUEHUHU B ceTh ¢ Hanpsbkenuem U=120 B o autu
unet Tok 1=0,33 A? TemneparypHbiii KO3()PHUIIUEHT COMpOTUBIIEHU Boabdpama 0=4,6-10-3 K-1.

13.B ueHTtpe kBajipaTHON paMKU C TOKOM MarHuTHas uHAyKuus pasHa 0,1 mTi. Haiitu Bennuuny Toka B
MIPOBOZIE PaMKH, ecliu e€ nmepumeTp paseH 40 cM.

14.113 memHoro mpoBoja ceueHueM S=1 MM2 caenanu Koiblo JauHO#M 1=251,3 ¢cM ¥ MOAKIIOUMIN K
UCTOYHUKY TOKa ¢ HanpsbkeHuem U=240 B. HaiiTu MarHuTHyI0 HHIYKIUIO B IIEHTPE KOJIbLIA.

15.Yepes kaTyiky, HHIYKTUBHOCTh KOoTOpor L=21MI'H, TeueT TOK, H3MEHSIOIIUICS CO BPEMEHEM TI0
3akony I=10sin(mt), rae 10=5 A, ©=27/T u T=0,02 c. HaiiTi 3aBUCMOCTb OT BpeMeHH t 3.71.C. CAMOMHIYKIIHH &I,
BO3HHUKAIOIIECH B KaTyIIKE 1 MUHUMAJIbHOE 3HAYEHUE ITOU 3.J1.C. €lmin.

BonnoBas ontuka

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

PaccrosiHne Mexnay otBepctusmMu O=IMM, paccrosHHE OT OTBepcTHil 10 3kpaHa 2,5 M. Haiitu
TIOJIOXKEHUE TPEX MEPBBIX CBETIIBIX MOJIOC.

18.IToctosiaHas audpakimoHHoit pernetku d=1mkm. Kakyto pa3zHOCTh JJTHH BOJTH AX MOKET pa3pelinTh
9Ta perieTka B 00sactu cuHuX Jrydeit (A=400HM) B CrieKTpe TPETHEro MopsJIKa, €CIIM ITUPUHA PEIIETKH a=2,5¢cM?

OCHOBBI KBaHTOBOI 1 aTOMHOHN (hU3UKHU

19. Kaxoii ayinHe BOJIHBI COOTBETCTBYET MAaKCUMYM H3JIyYE€HUS MOBEPXHOCTH MAaXOTHOM 3eMJIU IIPH €€
temneparype t=27°C?

20. [Ipu mmTenbHOM 00ydyeHUN cepeOpsiHON MIIACTUHKU CBETOM OHa IpuodpeTaet noreHuuan 3,3 B.
HaiiTi anvHy BOJTHBI M SHEPTHIO AKX (OTOHOB, K KAKOMY TUANa30Hy OTHOCUTCS JUTMH BOJH OTHOCHUTCS
3TO U3Ny4eHue?

21. Onpenenure NepruoabI BpaIeHHs SJIEKTPOHA Ha MEPBIX TpeX bopoBckux opOuTax.

7.3. Cucrema OLIEHUBAHHS PE3yJIbTATOB OOYYEHHS MO AUCUUIUIMHE (MOAYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

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

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapPTHBIE CUTYAIlUH,;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

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

- TBOpYECKasi CAMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIC M CUCTEMAaTU3UPOBAHHBIC 3HAHUS 1O JUCLIUIUINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

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

- UCTIOJIB3yeT HAYYHYIO TEPMUHOJIOTHIO, TMHTBUCTHYECKH U JIOTUYECKH IPAaBUIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATeNIbHAs paboTa Ha MPAKTUUYECKUX 3aHATUSAX, YIACTHE B IPYMIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 6e3 3aTpyJHEeHUH BBIOMPACT CTAHIAPTHYIO METOUKY BBITTOJIHEHUS 3a/1aHUl;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

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

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

- UCTIOJIb30BAHNE HAYYHON TEPMHUHOJIOTUH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJIeeT MHCTPyMEHTapueM y4eOHOH TUCIUILTNHBI, YMEHUE €T0 UCTIONIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

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

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

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 yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KUH YPOBEHb KYJIBTYPBI HCIIOJTHEHUS 3a/1aHUI;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUYECKHE 3aJaHUs s IPOBEIACHHS IPOMEXKYTOUHOM arrectaluuu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckue BONPOCH Il IPOBEIEHUS IPOMEXYTOUHOM aTTecTallui 00yJaronXCst
I. MarepuanpHas Touka. KnHeMaTndecKue XapaKTEpUCTHUKH: TPACKTOPHs, IIyTh, NEPEMEILCHHUE,
CKOPOCTb U YCKOPEHHE; ONPEIEICHUE U CBA3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEIJIEHHOE IBUXKCHUE.
2. PaBHOnEpeMEHHOE IBUKEHUE, IPUMEP — IBUKEHHUE Tejla, OPOIIIEHHOT O TI0JT YIJIOM K TOPU30HTY.
. Kunemarunka BpamareiabHOro JBUKEHHSI. BEKTOPBI yIri0BOM CKOPOCTH U YyCKOPEHMUS.
. YIJI0BBbIE KHHEMATHYECKNE XapAKTEPUCTHKU U UX CBS3b C IUHECHHBIMHU.
. [IpyHIUTI OTHOCUTENBHOCTH, peoOpazoBanust ["amuies 1151 CKOPOCTH U YCKOPEHHUSL.
. Onementsl CTO. Ilocrynatsl. [IpeobpazoBanre BpeMeHH U KOOpAUHATHI. MIHTEepBa.
. OnemenTtsl CTO. IlocTynaTel. PensITUBUCTCKUI UMITYJIBC, PENSATUBUCTCKASL SHEPTUS.
. 3aKOHBI IMHAMUKH MaTepHabHOM ToukH. (3akoHbl HproTOHA).
. Buasl cuin: BCEMUPHOTO TATOTEHHUS, TSKECTU. [IBUKEHUE IO JEHCTBUEM CHIIbI 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 HMIyJdbca. Ynaap. Pacu€r ckopocrtell Ten NpH LEHTPaJbHOM abCOIIOTHO

HEYIIPYTroM yjape.
13. 3akoH coxpaHeHus uMIyibca. Y aap. Pacuér ckopocTeii Teln mpu eHTPaIbHOM a0COIIOTHO YIIPYTOM

ynape.
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14. PaGota. PaboTta nepemeHHOM criibl. MOIITHOCTD.

15. KoHcepBaTuBHBIE 1 HEKOHCEPBAaTHBHBIE CHIIBI X padoTa. [loTeHnManbpHas sHEPTUs.

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

17. Bpamenune TtBepaoro Ttena. llonstue wmomeHta cuiabl. OCHOBHOE YypaBHEHHE JAUHAMUKH
BpalaTEIbHOTO JIBH)KCHHUS.

18. MoOMEeHT MHepLMH, ONPEEICHNE U NIPUMEP pacueTra g OJHOpPOIHBIX Tes. Teopema llrteitnepa-
['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 mMacc kak TouKa MPUIIOKEHUS! CUJIBI TSXKECTH (NMOTEHIMATbHAs
SHEPTHUS CUIIbI TSXKECTH CUCTEMbl MaTEPUATBHBIX TOYEK XU MOMEHT CHJI TSIKECTH).

22. VneanbHbli Ta3, mapameTpel HWIeaIbHOTO Tasza. 3akoH ABorajapo u Kinaneilpona-MenneneeBa.
N3onporiecchl.

23. CpenHee 9nCcI0 CTOTKHOBEHUH MOJICKYI, CpeIHss JITMHA CBOOOIHOTO mpodera.

24. SIsnenus nepenoca. Auddysus. Koapbunuent nuddysuu.

25. Slenenus nepenoca. TemmonpoBoaHOCTh. KoadduUIMEeHT TEMIonpoBOIHOCTH.

26. SIBnenus neperoca. Bsskocts. Koaddurment BazkocTu.

27. IloBepxHocTHOE HaTspkeHHe. CMaunBaHue. KanwuisipHble sIBIEHUS.

28. Cpennsisi 3Heprusi MOJEKYJbl HAEATbHOTO Ta3a, cTerneHu cBoOoabl. Teopema bonbimana o
pacriepeieieHIH SHEPTHU 10 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. Tennosble MamuHbl. Bropoe Hauano TepmMoanHaMuku. [IpuHIun paboThl TEIIOBBIX MaIIHH.

33. Huxn Kapno, K 3TOro 1ykia.

34. Tlonstue 06 oOpaTUMBIX U HEOOpaTUMBIX Hporeccax. DHTponus. HepaBenctBo Kiaysuyca. Kna
LMKJIA pealbHbIX TEIUIOBBIX MAIIMH.

35. 3akon Kynona. HanpsikeHHOCTD AJIEKTPOCTaTUYECKOT0 ToJis. [IprHIMI cyneprno3uiuu st BEKTopa
HaIpsKEHHOCTH NoJsl. JINHUKM BEKTOpa HANPSKEHHOCTH.

36. PabGoTa cun anekTpocTaTiueckoro nosis. Teopema o HMPKYISILIMY BEKTOPA HAMIPSKEHHOCTH.

37. Ilorennuan. IlpuHnun cynepno3uuuu Ui NOTEHIHaa.

38. CBs13b MEX 1Y HAMPSHKEHHOCTHIO SJIEKTPOCTATHYECKOTO OIS ¥ TOTEHIIMATIOM. DKBUIIOTEHIIMATbHBIC
MTOBEPXHOCTHU U UX CBOICTBA.

39. IloTok BeKTOpa HAMPSHKEHHOCTH. DIeKTpocTaThudeckas Teopema ["aycca.

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

41. Bektop nossipu3aiyy U BEKTOP ANEKTPUUECKOTO CMEIIEHHUS.

42. Cerneroanektpuku. [Ipsimoit u o6paTHblil mbe303¢dekT. [IprMeHeHre Nbe303IeKTPHUKOB B TEXHHKE.

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

44. Emxoctb npoBogHuKa. [Inockuit konnencatop. LHununapudeckuii u chepruuecknii KOHIEHCATOPHI.

45. CoelMHEHHS KOHICHCATOPOB.

46. DHeprus CUCTEMBI 3aps10B. DHEPrus 3apsKEHHOT0 IPOBOJAHMKA U KOHAEHCATOpA.

47. DHeprus 3N1eKTpoCcTaTu4ecKkoro noiiss. O0beMHast INIOTHOCTh YHEPTUH.

48. OCHOBHBIE XapaKTEPUCTUKHU MOCTOSSHHOTO ToKa. Crita Toka. [1moTHOCTE TOKA.

49. DOnextpomBmxkymas cuia. HampsbkeHue Ha yuyactke nenu. 3akoH Oma Il ydacTKa LIETIH.
ConpoTuBieHue mpoBoAHUKOB. 3akoH OMa B quddepeHnnansHoi popme.

50. Pabota u MoutHOCTh TOKa. 3akoH Jxoyns — Jlenua. 3akon Jxoyns — Jlenna B auddepeHunanbHoiMl
dhopwme.

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

52. IlpaBuna Kupxroda.

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

54. 3axon buo — CaBapa — Jlannaca u 4acTHbIE ciIydau €ro NpUMEHEHUs. JIMHUM MarHuTHOM



WHIYKIWH.
55. llupkynauus BEKTOpa MArHUTHOW MHAYKIIMU. 3aKOH ITOJIHOTO TOKA (TeOpeMa O LIUPKYIISILIIN).
56. MarHuTHOE MoJI€ COJICHOUIA U TOPOUIA.

57. 3akon Ammnepa.

58. Cuna Jlopeniia.

59. JIBukeHuUE 3apsKEHHBIX YAaCTHUI] B MArHUTHOM TIOJI€.

60. Dddexr Xomra.

61. KoHTyp C TOKOM B MarHuTHOM II0JI€.

62. PaboTa, coBepiiaemasi mpu nepeMeieHnH MPOBOJHIKA C TOKOM B MArHUTHOM IIOJIE.
63. Teopema ["aycca jyist HOTOKa MAarHUTHOM UHIYKIUH.

64. MaruuTHbIe CBOMCTBA BellecTBa. [ unoreza Ammnepa. Bekrop HaMarHn4unBaHusl.

65. HanpskeHHOCTh MarHUTHOTO 1oJist. MarHuTHas IpOHUIIAEMOCTh U BOCIIPUMMYUBOCTD.
66. MarHuTHbIE MOMEHTBI ATOMOB U MOJIEKYIL.

67. JlnamarHeTuky ¥ napaMarHeTHKU.

68. deppoMarHeTUKu, UX CBOMCTBA U IPUMEHEHUE.

69. SIBieHne PNEKTPOMArHUTHOW MHIAYKIMU. 3aKoH nHAYKIU Dapanes. [Tpasumo Jlenna.
70. SIBneHne caMOMHAYKIMHU. THIYKTUBHOCTh MPOBOJHUKA. NHIYKTUBHOCTh COJICHOUIA.
71. SIBnenue B3auMHOM UHAYKIMU. Toku @yko. Tpanchopmarop.

72. DHeprusi MAarHUTHOTO TOJS.

73. BuxpeBoe anekrpuueckoe nose. [lepBoe ypaBaenne Maxkcgeria.

74. Tok cmenienus. Bropoe ypaBuenue Makcgeiia.

75. IlonHas cucrteMa ypaBHeHU MakcBesa.

76. DIEeKTpOMAarHUTHBIE BOJIHBI M UX CBOMCTBA. DHEPIUs, EpeHOCHUMas 3JE€KTPOMArHUTHONW BOJIHOM.

Bexrop YMoBa — IloliHTHHTA.

77. KorepenTHble BOJHBL. OnrTuyeckas JUIMHA MYTH U ONTHYECKash Pa3HOCTh XOJla BOJIH. Y CIIOBHE

MaKCUMyMa 1 MUHHUMYMa HHTep(hEpEHITNH.

78. Meronbl HaboAeHus uuTepepenuu. MurepdepeHnns B TOHKUX MJICHKaX.
79. Konbua Herorona. [Ipumenenue untepdepeHiu cera.

80. IIpunuun ['roiirenca — @penenst. 30ub1 OpeHensi.

81. udpaxus Ha KpyrioM OTBEPCTUU U JTUCKE.

82. Nudpaxmus OpayHrodepa Ha OAHOU MIeNH, TU(PAKIIMOHHAS PEIIETKA.

83. Jlucniepcus 1 pa3peniaroniasi CocOOHOCTh ONTUYECKUX MTPUOOPOB.

84. EcTecTBeHHBIN M MOJISIPU30BaHHBIN cBET. 3akoH Maitoca.

85. Tlonspuzanus mpu OTpa)KEHUH U TIpeioMiieHnd. 3aKoH bprocrepa.

86. /IBoiiHOe syuenpenomienue. IlonspusanoHHele ycTponcTBa.

87. TemoBoe M3TyUYE€HUE U €T0 XapaKTePUCTUKHU. AOCOIIOTHO YepHOe Telo. 3akoH Kupxroda.
88. 3akonsl Credana — bonpiimana u Buna.

89. ®opmyna Panest — [xxunca. «YnprpaduoneToBas» katacTpoda.

90. ®opmymna [1nanka.

91. Ontuueckas TUPOMETPHUS.

92. Buemnuit poto3d ekt u ero 3akoHbl. YpaBHeHHE DHHIITEHHA.

93. Macca u umnyibsc poToHa. J[aBieHue cBera.

94. O¢pdexr Komnrona. KopryckynspHo — BOJIHOBOH JyalTu3M.

95. Monens atoma Tomcona u Pezepdopna.

96. CnekTtp aroma BoJOpo/a.

97. Teopus bopa.

98. BonHoBble cBoiicTBa Mukpodactull. @opmyna ae-bpoiis. Audpakius 31eKTpOHOB.
99. Ipuniun HeonpeneneHHocte [ eiizendepra.

100. BonHoBast ¢pyHKkuus U ee cBoiicTBa. YpaBHenue Llpenunrepa.

101. KBaHnTOBBIE UKcCiia. ATOM BOJOpPOJAa B KBAHTOBO MEXAHUKE.

7.4.2. [IpakTrueckue 3aqaHus ISl IPOBEICHUS MPOMEKYTOUYHON aTTECTAIIMN 00YJIarOIITUXCS
1. 3aBHCHUMOCTB TPOMAEHHOTO TEJIOM IyTH S OT BpeMeHu t qaercsa ypaBHeHueM S=A+Bt+Ct2,



rae A=3 m, B=2 m/c, C=1 m/c2. HalimuTte cpeHIOI0 CKOPOCTh U Cpe/IHEE YCKOPEHHUE Tella 3a MEePBYI0, BTOPYIO U
TPETHIO CEKYH/IBI €r0 ABUKCHHUS.

2. C Garrau BeICOTO# h = 25 M ropu3oHTaIEHO OPOIIICH KaMEHb CO CKOPOCThIO VX =15 M/c. Kakoe Bpems
t kamens Oynet B aBmxkeHuu? Ha kakom paccrosiuuu | o ocHoBaHMs GamiHu OH ynanet Ha 3emiaro? Kakoit yromn
COCTaBUT TPAEKTOPHsI KAMHS C TOPU30HTOM B TOUKE €ro MaJeHUs Ha 3eMJII0?

3. Kamens OpoliieH ropu30HTAILHO CO CKOpPOCThIo VX =15 m/c. Haliinte HOpMallbHOE U TAHTEHITUAITBHOE
yCKOpeHusl KaMHA 4yepe3 BpeMsi t = 1 ¢ mociie Havasa IBUKEHUS.

4. Komneco, Bpamasch paBHOYCKOPEHHO, JOCTHIIIO yrioBoi ckopoctu 20 paxn/c uepe3 N=10 o6 mocne
Hayana BpaiueHus. HaiinuTte yriioBoe yckopeHue Koieca.

5. 3aBUCHMOCTH MpPOIJIEHHOTO TEJIOM IYTH MO OKPY)KHOCTU PaIHycoM [=3 M 3ajaeTcs ypaBHECHHEM
s=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenure I MOMEHTa BpeMeHH t = 1 ¢ mocje Hadana JABHIKECHHUS
yckopeHue: 1) HopManbHOE; 2) TaHI€HIMAIbHOE; 3) TIOJIHOE.

6. Tesio CKONB3UT MO HAKJIIOHHOW TJIOCKOCTH, COCTABIIAIONIEH C TOPU3OHTOM yroi 45 rpagycos. [Ipoiias
nyTh S = 36,4 cM, Teno npuolperaeT ckopocThb V =2 m/c. Haiigure Ko GpUIHUeHT TpeHus Tena O MIOCKOCTb.

7. C 6amrau Beicotor H = 20 M ropu3oHTaIBHO €O ckopocThio 10 m/c Opomren kamenb Mmaccoit m=400 r.
npeHeOperast CONPOTUBICHUEM BO3/TyXa, OIPESIIUTE /It MOMEHTa BpeMeHU t = 1 ¢ mocne Havyana nrkeHus: 1)
KMHETUYECKYIO SHEPTHI0; 2) MOTEHIMAIBHYIO SHEPTHUIO.

8. Ilyns maccod m = 15 1, jersmas TOPU3OHTAIBLHO CO CKOpocThio V =200 M/c momamaer B
OaMCcTHUECKH MasTHUK unHOW | = 1 M u Maccoit M = 1,5 kr u 3actpeBaer B HeM. OmpenenuTe yrodi
OTKJIOHCHHSI MasITHHKA.

9. CrnonrHoM OAHOPOIHBIN JUCK CKAaThIBACTCA 0€3 CKOJIBKEHUS ¢ HAKJIOHHOM MIIOCKOCTH, 00pa3yrolien
yroi anb¢a ¢ ropu3onToM. Onpenenure JIMHEHHOE YCKOPEHHE & ANUCKA.

10. Hamummure ypaBHEHHE TapMOHMYECKOTO KoOJIeOaHHS TOYKH, €cnu ero ammautyga A = 15 cwm,
MaKCcHMaJIbHasi CKOPOCTh KoJeomomnieiicst Touku 30 Cm/c, HawanmbHas ¢asa 10 rpagycos.

11. OmHopoauskIil Auck paguycoM R = 20 cM konebercs OKOJI0 TOPU30HTAITBHON OCH, MPOXOIAIIEH Ha
paccrostauu | = 15 cm ot nentpa aucka. Onpenenure nepuo T KoeOaHui IUCKa OTHOCHTEIBLHO TOM OCH.

12. Maccy m = 5 r a30Ta, HaXOAAIIYIOCS B 3aKPBITOM cocye oobemoM V = 4 11 ipu remneparype t1=200
C, marpeator g0 Temnepatypsl t2 = 400 C. Haiigure nasnenus Pl u p2 ra3a 10 u 1ocijie HarpeBaHusl.

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

7.5. Meronuueckue Matepuaibl, ONpeaessiomue MpoLueaypbl OLIeHUBAaHUs 3HAHUHN, YMEHUI, HaBBIKOB U (MJIHN)
OTIbITa MPO(PECCUOHANBHON 1EATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OPMUPOBAHUS KOMIETEHLIUN

[Tpouenypa mnpoBeAeHHUs NPOMEXKYTOUHOW aTTECTallMM M TEKYHIEro KOHTPOJIsS YCIEBAaeMOCTH
pErIaMeHTHpPYyETCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEIEIISIOIIAM MOPAIOK OpraHU3aluu U IPOBEICHUS
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTallii 00y4aroIuxcsl.

[Tponienypa oneHuBaHus (HOPMUPOBAHHMS KOMIETEHUUI MpPU TNPOBEJCHUM TEKYLIEro KOHTPOJIS
npuBeaeHa B 1. 7.2.

TunoBble KOHTPOJIBHBIE 3a/1aHUs WIM NHBIE MaTEPHUAIIbI TEKYILETO KOHTPOJIS IPUBEAEHBI B 1. 7.3.

[IpomexyTouHas aTrecTtauus MO AMCLMILIMHE MPoBOAUTCS B (opme 3auyerta. MToromass arrecrarus
MPOBOJUTCS B (hOpME IK3aMEeHa.

3aueT npoBoaUTCS B hopMe codece1oBaHus U TECTUPOBAHUS (B TOM YHCII€ KOMIIBIOTEPHOTO).

DK3aMeH NpOBOIUTCA B hopMe MUCBbMEHHOT0 KOHTPOJIBHOIO 337aHus (B TOM YHCIIE KOMIIBIOTEPHOTO).

7.6. KpI/ITCpI/II/I OLICHHWBAaHUA C(I)OpMHpOBaHHOCTI/I KOMIIETCHITUIM IIpu IMMPOBECACHUN HpOMC)KyTO‘IHOﬁ aTTeCTaluu

YpoBEeHL OCBOCHHUS U OIIEHKA

Kpurepan OneHka OneHka
«HEYJIOBJIETBOPHUTEND | «ymoBiIeTBOpUTENbH | OLIEHKa «XOpOoLIo» O1LleHKa «OTIIMYHO)
OLICHUBAaHUS
HOY» oy
«HE 3aUTEHO) «3aUTEHO)




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenniuu He
c(OpPMHPOBAHBI.
3HaHHS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

c(hopMUPOBaHbI. 3HAHUS

apryMEHTUPOBaHHBIE,
BCECTOPOHHHE. Y MEHHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEIIHO MPUMEHSAIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIbHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS POTPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[0JIHOE TOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | pamMKax 00CyXk/IaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI SK3aMEHAaTopa.




ITpu BbINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuana.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer omunoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnbIThIBaET JIOTHKY PEIICHUs] | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3aaad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a/1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JTUCLUUIUIMHON, W TpEeACTaBiIsieT coO00i cpenHee apu(MeTHUeCKOoe OT BBICTABIEHHBIX OIICHOK MO OTAEIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOPOII0Y»/«3a4TEHOY» BBICTABIISETCS, €CIIM CpeaHee apru(PMETHUECKOE HAaXOIUTCSI B HHTEpBaJie
oT 3,5 mo 4,4.

OreHKa «yIOBIETBOPUTEIHHOY/ «3aU4TEHOY» BBICTABISIETCS, €CIU cpefHee apuPMETHIeCKOe HaXOAUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABISETCS, €CIH CpelHee apu(MeTHYecKoe
HaxouTcs B mHTEpBase ot 0 10 2,4.



8. YueOHo-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MOYJIf)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

. KonuuectBo
Ne ABTOp, Ha3BaHHE, MECTO U3JJaHUS, U3/1aTEIbCTBO, TOJ U3AaHUS YUeOHOM U
o 9K3EMILIAPOB/IIIEKTP
n/m y4eOHO-METOIUYECKOU TUTepaTyphl .
oHHbIN ajipec DBC
OcHoBHasi JuTEpPaTypa
1 NBanoB A. E., HUBanoB C. A., Mexanuka. MonekynsapHas ¢usuka u 150

TepMoauHamMuka, M.: Knopyce, 2012

Crapoaybuesa I'. I1., Xamenko A. A., Kypc nexuuii nmo ¢usuke. Mexanuka,

http://www.iprbooksh

2 |monekynsapHas ¢u3MKa, TEPMOJMHAMUKA. OIEKTPUYECTBO M MAarHeTU3M,

_ 3 . . op.ru/76115.html
CraBponosib: CTaBponoibCKui rocy1apCTBEHHbIN arpapHblii yHUBEpcUuTeT, 2017
Crapony6nesa I'. I1., Xamenko A. A., Kypc neknuii mo ¢usuke. MexaHuka, https:/Awww.iprbooks

3 |monekymspHas ¢uU3HKA, TEPMOJMHAMUKA. OIEKTPUYECTBO UM MAarHETHU3M,

" . . hop.ru/76115.html
CraBponosib: CTaBpOIOJIbLCKUN TOCYAapCTBEHHBIN arpapHblid yHuBepcureT, 2017
lNomoBun 0. M., Jlsmenko 1O. II., Xononunun B. H., [lomukapnos B. M.,

4 O6mas ¢usuka. MonekynspHas ¢(usuka M TepMoauHamuka. Artommas,| http://www.iprbooksh
KBaHTOBas U snepHas (usuka. Ousuka TBEpHOro Tema, Tambos: TamGosckuit|  0p.ru/63881.html
rocyJ1apcTBEHHbIN TexHuueckuit yausepcurer, 9bC ACB. 2013

5 bensxosa B. U., XKenynkoBa E. A., Kykmna E. A., JleomtheBa 1O. H.,| http://nth.spbgasu.ru/
3anaasoposa U. A., lamok T. A., dusuka, CI16., 2007 elib/00008/

JonoJIHUTeILHASA JIUTEpaTYypa

1 Kanamaukos H. I1., MypasseB-Cmupuo C. C., O6mas ¢usuka. Coopuuk| https://e.lanbook.com
3a/laHuil 1 pyKOBOJCTBO K perienuto 3agad, Cankr-IlerepOypr: Jlans, 2020 /book/130574
Cxaisposa E. A., Cemkuna JI. U., Ky3zueuos C. U., Kypc JEKIHAH 110 (bHSI/IKeU. http://www.iprbooksh

2 |MomnekymsipHas ¢pusuka. TepmoauHamuka, ToMcK: TOMCKHI TOJMTEXHUIECKHUI

op.ru/83966.html
vHUBepcuret, 2017
Kum JI. Y., Konosamos H. II., Jlesutr J[. U., Konosanos Il. H., ®wusuka.| https://e.lanbook.com

3 |DnekrpuyectBo u MarHetusMm. Kypc nekiuii ¢ mpumepamu peineHust 3aiad,|/img/cover/book/1139
Cankr-IlerepOypr: Jlans, 2019 02.jpg
Kum JI. Y., Konosamos H. II., Jlesut /. VI/I., Konosanos II. H., ®usuxa. https://e.lanbook.com

4  |DnektpruecTBO M MarHeTusM. Kypc jekuuii ¢ mpumepamu pellieHHs 3ajad,

/book/226466
Cankr-Ilerepoypr: Jlans, 2022
Kocmos B. B., Crankosa E. H., Bo6posckuii A. I1., JTaGopaTopHBbIil MPaKTUKYM C

5 |HCTIONb3OBAHMEM BUPTYAIBHBIX CTEHJIOB MO JIMCIMILUIHHE «Duzukay. Pazmen| http://www.iprbooksh
«MonekynspHas Gusuka u TepmoarnHamukay, Cankr- [lerepOypr: Poccuiickuii|  0op.ru/17897.html
rOCyIapCTBEHHBIN THIPOMETEOPOJIOTUYECKUI YyHUBEpCcUTET, 2013

6 Tpynos I'. M., OOmas ¢usuka. JlomomHUTENbHbIE MaTepHUambl IS o5
camocTosATensbHOM padoTel, CankT-IlerepOypr: Jlans, 2019

7 Kum JI. Y., Maxpo W. I'., Jlepur JI. U., ®uszuka. Mexanuka. Kypc nexuuii c| https://e.lanbook.com
npumepamu pemenus 3aaa4, Cankt-IlerepOypr: Jlans, 2021 /book/163396
Hyopoeckmit B. I'., XapmamoB I. B., Mexannka, TepMOoIUHAMHKA U http://www.iprbooksh

8 |monekynsapHas ¢usnka: COOPHUK 33724 U IPUMEPHI UX peteHus, HoBocuOupck:

o . . op.ru/91733.html
HoBocubupckuit rocygapcTBeHHbIN TeXHUUECKUN yHUBEepcuTeT, 2015
MOJ’I‘—IanOB B. B, Ilytunun B. A., ®u3nka. Meroauka pemeHnit KOHTPOJIBHEIX http:/Awww.iprbooksh
1 |3amanmii mo ¢usumke a1 CcTyAeHTOB-3a0uHHKOB. 4.2, Camapa: Camapckuii

rocynapcTBeHHbIN Texanueckui yausepceutet, O6C ACB, 2016

op.ru/91131.html




OOyuaromumecs U3 ynciaa nHBIHI0B U Juil ¢ OB3 obecrneunBaroTCst IEYaTHHIMU U (UJTH) SJICKTPOHHBIMU
o0pa3zoBaTeNbHBIMU pecypcaMu B (pOpMax, aAanTUPOBAHHBIX K OTPAHUYECHUSAM UX 370POBBSI.

8.2. Ilepeuenp pecypcoB MHGOPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHON ceTn «HTepHeT», HEOOXOAUMBIX s
OCBOCHMS JTUCITUTUTHHBI (MOTYIIs)

Haumenoanue pecypca cetu «IHTEpHET» DNEeKTpPOHHBIN ajpec pecypca

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

BupryanbHbie SKCIIEpUMEHTHI

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

8.3. Ilepeuenpb coBpeMeHHBIX TPO(heCcCHOHATBHBIX 0a3 TaHHBIX ¥ UH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue DJIEKTPOHHBIN aapec pecypca
CucreMa qucranimonsoro ooyuenus CIIOIACY Moodle https://moodle.spbgasu.ru/
OnektpoHHas oubnuorexa Upobuc 64 Ihljg)://ntb.spbgasu.rullrb|864r_p
DIEeKTPOHHO0-O0MOIHOoTEUHas cucTeMa n3arenbersa "Jlans" https://e.lanbook.com/
HHTepHeT-TpeHaKephl B chepe 00pa3oBaHus http://www.i-exam. ru
DIeKTpOHHO-0MOIroTeuHas cucteMa uzaarenscrsa "FOPAUT" https://www.biblio-online.ru/
DJIEKTPOHHO-0KMOIMOTEeuHast cucTeMa n3garenabersa "' IPRsmart” http://www.iprbookshop.ru/
?;1;3;;[:;);H0-6H6HHOTeqHaﬂ CHCTEMa  HM3[aTeIbCTBA KoncynpTant https:/Awww.studentlibrary.ru/

Hayunas 3JIEKTPOHHAs

Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU submorexa eL IBRARY RU

@enepanbHblii  00pa3oBarenpHbIi mopTan "EnWHOe OKHO JocTyma K

http://window.edu.ru
00pa3oBaTeILHBIM pecypcaM” P

Poccuiickast rocygapcTBeHHas OnOanoTeka WWW.rsl.ru

EnuHplii  2MeKTpOHHBIH  pecypc  yuyeOHO-METOIUYECKOH  JIMTepaTypbl

CII6I'ACY www.spbgasu.ru

bubnnoreka no EcrectBeHHbIM HaykaMm Poccuiickoit Akanemun Hayk (PAH){www.ras.ru

Kypuansl m3narenscTBa Sage. B HacTosimiee BpeMsi TOCTYIHBI CTaThU W3
320 xypHamoB mno 36 mnpeaMETHBIM pyOpuUKaM: TyMaHHMTapHble WU
oOlIeCTBEHHbIE HAayKHM, MWH(OpMaTHKa, WHXEHEPHbIE JHUCLUILIMHBI,
HSKOHOMMKA, 3/I0POBbE U 0Opa3oBaHMUE.

www.sagepublications.com

https://www.spbgasu.ru/Univer
OopasoBarenbHbie nHTEpHET-pecypcbl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/

8.4. TlepeueHr WH(DOPMANMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX IPH OCYIIECTBICHHU 00pa30BaTEIHHOTO
mpolecca MO JUCIHUIUIMHE, BKIOYas TepedeHb JHUIEH3MOHHOTO U CBOOOJHO pachpOCTPaHSEMOTO
MPOrpaMMHOTO 00ecTIeueHUs

Crioco6 pacnpocTpaHeHus
HaumenoBanwue (JIMTIEH3MOHHOE WJIH CBOOOTHO
pacrpocTpaHsieMoe)

HoroBop Ne  [132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

8.5. MarepuanbHO-TEXHUUECKOE 00€CTICUeHNE TUCITUTIITHHBI
Caenennsi 00 OCHAIIEHHOCTH YUE€OHBIX ayIMTOPHI M OMEIISHHUH JIJII CAMOCTOSITEIILHON PAOOThI

HaunmenoBanue yueOHBIX ayauTopuil u moMerienuii|  OcHalleHHOCTh 00OPY/I0BaHHEM U TEXHUUYECKUMHU
JUTSL CAMOCTOSITENIbHON pabOThI cpelcTBaMu o0yueHus




VYyeOHass ayautopus JUIsl TPOBEACHHS  3aHSATHUI
JEKIIMOHHOTO  THUIA, KOMIUIEKT MYJIbTUMEAUNHOIO
BaHUS ol HaJIbHBIN KOMIIBIOT
40. VYdueOHbIC ayaWTOpUHM [ TPOBEICHUS obopyzo .. (nepeo OMIIBLIOTED,
M MYJIBTUMEINHHBIA TPOEKTOP, JKpaH, ayAHOCHCTEMA),
JIEKIIMOHHBIX 3aHATHH .
JIOCKa, 9KpaH, KOMILIEKT yaeOHOU Mebenu,
noakaoueHue Kk kommbroTepHor cetu CIIOIACY,
BEIXOI B MHTEDHET
Komiiekt MYJIbTUMEIUHHOTO 000pyI0BaHUSA
40. VYdeOHbIE ayAWTOPUU JJIs  TMPOBEIACHUS . Y A pya oo
. (mepcoHaTBHBIN KOMIIBIOTED, MYJIbTUMEIUITHBII
MPaKTUYECKUX 3aHATHH, IPYIIIOBBIX u
o MPOCKTOP, 9KpaH, ayJUOCUCTEMA), JOCKA, KOMILJIEKT
VHIUBUYIbHBIX KOHCYJIbTAIUH, TEKYILEero

KOHTPOJIS U IPOMEKYTOYHON aTTeCTalluu

yueOHOM MeOelH, MOAKIIOUYeHHNE K KOMITBIOTEPHOM CeTH
CII6I"ACY., Beixoa B UHTEDHET

40. VYuyeOHBIE ayAUTOPUH
1a00paTOpHBIX paboOT
naboparopust 001Iel U CTPOUTETBHON (PU3UKHU
2-5 KpacHoapmelickas yi. 1.4

Ayn. 318

JUIA IMPOBCACHUA

Omnpenenenne oObeMa [WJIMHIApPAa TP TOMOIIU
ITAaHTCHIUPKYJs (IITAaHTEHUIUPKYJb); YCTaHOBKa IS

WCCJICOBAaHUS  3aBHCHUMOCTH  Iepuofa  KoJieOaHUU
MaTeMaTHYeCKOro MasgTHHKAa OT €ro JUIMHBI |
OmpeNeJicHue  YCKOPEHUS  CBOOOJHOIO  TaJCHMS:
MasTHHuK

VYcraHoBKa AJi1 MCCIIEIOBAHUS 3aBUCUMOCTH IEpHOJA
KOJIeOaHU MaTEeMaTHYECKOTO MasTHUKA OT €ro JIMHBI U
OMpefieiecHue  YCKOPEHUs  CBOOOJHOTO  MaJCHWS,
VYcraHoBKa JUisi OMpEEIeHUs] YCKOPEHHsSI CBOOOJIHOTO
najieHuss 1o Tepuoay KojeOaHui MaTeMaTH4ecKOro
MasTHHUKA; YCTaHOBKa [IJisi H3y4eHUs] (DPUINIECKOTO
MasATHHKA; YCTaHOBKA JUIsl OINPEIEICHUS MOMEHTa
WHEPIUMU TeJla MO MEePUOAY KPYTUIBHBIX KOJICOaHUM:
VYcraHoBKa i ONpenesieHUusT MOMEHTa WHEpUUU
napajuieJienurne/a MEeTOJAOM KPYTHIIBHBIX KOJICOAHHIA:
YcraHoBKa 11 ONpeesieHUss MOMEHTa MHEPLMH IHCKa
0 TIEPUOJTY KPYTHUIIBHBIX KOJICOaHUH.

VYcraHoBKa I8 M3YY4EHHMS] OCHOBHOI'O  ypaBHEHUS
JUHAMHUKU BpAIaTeIbHOTO JBUXKEHHUS C TOMOIIIBIO
MasiTHuKa O6epOeka

VYcraHoBka IS ONpEAENIEHUsT MOMEHTA HHEPIUU
MasATHHKa MakcBemna. YCTaHOBKAa ISl ONpeereHus
Ko3(uIIMeHTa BOCCTAHOBJIEHHUS CKOPOCTH MPHU YIPYTOM
yaape. YCTaHOBKa Maiisi ompeneieHus KodpuiueHTa
BOCCTAHOBJICHUSI CKOPOCTH TIpH  YIOPYIoM  yjaape.
VYcranoBka JUTSt onpeneneHus TEPMHUYECKOTO
Kod(¢uIMeHTa AaBJIEHUs ra3a MpU MOMOIIM T'a30BOr0O
TEPMOMETPA.

VYcraHoBka Ui ONpPEACNICHUs]  MOBEPXHOCTHOTO
HATSHKEHHUSI METOZIOM OTphbIBa Kousblia (MeTon a0 Hywm).
VYcranoBka s onpeaenieHnus KoddduimenTa BsI3KOCTH
xkuakocth  merogoMm  Crokca».  YcraHoBKa A
ompeneneHus  kodpduimenta  BSI3KOCTH,  JJIMHBI
cBoOOHOrO Tmpobera U AIPPEKTUBHOTO JAMaMETpa
MOJIEKYJbl ~ Ta3a. YCTaHOBKa JUIsl  ONpEJENIeHUS
KodpuIlMeHTa BS3KOCTH  BO3[yXa KaMWJUIAPHBIM
METO/IOM. YCTaHOBKa JIJIi M3MEPEHHS YHUBEPCATbHON
ra3oBOM MOCTOSIHHOM. YCTaHOBKA UIA ONPENCICHUS
OTHOUIIEHHUS TEIUTIOEMKOCTEH BO3/lyXa. YCTaHOBKa ISt
ONpe/ieNICeHUs] OTHOLIEHUS TEIIOEMKOCTEeH BO3yXa.
Becot nabopaTopHbIE AJICKTPOHHBIEC. Becnr
nabopatopusie 1100




YcTaHOBKa AJIS UCCIIEIOBAaHUS 3aBUCUMOCTH MOIIIHOCTH,
BBIICJIIEMO B I[EMU  IOCTOSIHHOTO  TOKa, M|
Kod(pUIlMeHTa TOJIE3HOTO JACHCTBHUS HCTOYHUKA OT
CHJIBI TOKA M OT BHEIIHErO CONMPOTHBIICHUS. YCTaHOBKA
JUISL  UCCIICIOBAHUS  XapaKTEPUCTUK  HMCTOYHUKA
MOCTOSTHHOTO TOKAa. YCTAaHOBKA JUIs M3YYCHHUs pabOThHI
MOJTYTIPOBOTHUKOBOTO BBIIPSIMHUTENST Y CTAHOBKA  JUIS
U3ydeHus p-N Tepexona YCTaHOBKA ISl W3YYCHHS
B3aMMOWHIYKIIMA.  YCTAaHOBKA I  OMNpPEICICHUS
40. VYyeOHble ayqUTOpPUU I TPOBEICHHS|MHIYKTMBHOCTH KAaTyIIKM METOJOM pE30HaHCa B

nabopaTopHBIX padboT KoeOaTeIbHOM KOHType. YCTaHOBKA ISl W3YYCHHUS
nabopaTopust O0IICH ¥ CTPOUTEINHHOM (PUBUKH MarHuTHOTO TIOJISL COJIEHOMJA C IIOMOIIBIO JAaTYHKa
2-s KpacHoapmetickas yi. 1.4 XOJUJTA».

Ayn. 316 VYcraHoBka IS ONpENeNIeHUs  yJEeIbHOro  3apsija

9JICKTpOHa MCTOJAOM MArHCTpOHA. Ycranoepka I
OLCHKM  YACJIIBHOI'O  3apsgaa 3JIEKTpOHa METOAOM

MaraCTpoHay». YcranoBka JUIA OIpCaACIICHUA
TrOpU30HTAJIBHO 7§ COCT&BHHIOH_[CI‘/'I 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

VYcTaHoBka 17 MccleoBaHus IU(pakUUMU CBeTa Ha
IPSIMOYTOJIBHOM  IENW. YCTAaHOBKAa JJIs U3y4Y€HUs
CHEKTPAIbLHOTO cocraBa HEOHOBO- TeJIMEBBIX
MCTOYHHKOB,  HUCIIOJIB3YEMBIX B  CBETOTEXHHKE.
YcTaHoBKa A ONpENENICHUs TOCTOSHHONM 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
40. JlabopaTopus 00111ei 1 CTpOUTENIbHON (DU3UKKU  [BOJIHBI TIpH moMoIu Kosen HeioToHa. YcTaHoBKa yist
2-s KpacHoapmeiickas yn. 1.4 ONpeNeNeHusl JIMHbl CBETOBOW BOJIHBI IPU MOMOIIU
Ayn. 316/1 IU(PpaKIIMOHHON pelIeTKU. Y CTAHOBKA JIJISl ONTPEIeTICHUS
KOHIIEHTpAllMd pacTBOpa caxapa IO BpalleHHUIO
IUIOCKOCTH TMOJSpU3allMM. YCTaHOBKA JJIi H3y4YEHUs
MHTEHCUBHOCTU CBETA, MPOLIEIIIETO Yepe3 MOJISIPOUIBL.
VYcraHoBKa JUIsl UCCIIEIOBaHMS CIIEKTPOB MOTJIOIIEHUS 1
MIPOITYCKAHMUSI. VYcranoBka JUTSt onpeneneHus
JUTMHHOBOJIHOBOM TPAHUIIBI CIEKTpa TOTJIOMICHHUS U
BBIUMCIIEHHE NOCTOsIHHOM Ilnmanka. YcraHoBKa IS
U3Yy4eHHs aOCONIOTHO YEpPHOro Teja. YCTaHOBKa MJis
u3ydeHus BHenHero ¢poro3ddexra

[TomerieHue s CaMOCTOSATENbHON pabOThI (YUUTAIBHBIH
3an oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [IK
mist ou ¢ OB3  (cuctemHblif  O70K, MOHHUTOD,
40. TTomeneHus Uit CaMOCTOSITENIEHON PabOTHI KJIaBHaTypa, MbIIb) C MOAKIIOYEHHEM K CETH
«HTEpHET» W 00ECIIeYeHNEM JIOCTYIa B AJIEKTPOHHYIO
uH(pOopMalMOHHO-00pa3oBarenbhyto cpeny CIIGIACY.
ITO Microsoft Windows 10,

Jns uaBanuos u un ¢ OB3 obecnieunBaioTcs criennaibHble YCIOBUS IS MOTYYeHUs 00pa30BaHUs B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATHBHO-TIPABOBBIX JIOKYMEHTOB.
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