MHWHHCTEPCTBO OBPA3OBAHMSI U HAYKH POCCUMCKOW ®EJEPALIMU

®EJEPAJIBHOE TOCYJIAPCTBEHHOE BIOJDKETHOE
OBPA30OBATEJIBHOE YYPEXJIEHUE BBICILIIETO OBPA30BAHMA
«BOPOHEXCKUN TOCYIAPCTBEHHBINA TEXHUYECKWUU YHUBEPCUTET»
(PI'BOY BO «BI'TY», BI'TY)

«YTBEPXIAIO»
Jlekan ¢axkyabTera HHPOPMaLMOHHBIX
TEXHOJIOTHH U KOMITbIOTEPHOU 0€30MacHOCTH
>~
C.M. ITacmypHOB T e
(moamuce)/
30 aBrycta 2017 .

PABOYAS TPOT'PAMMA JUCHHUITIINHDBI

« Duzukay
(HauMeHoBaHue AMcuMIIuns! no YII)

Crneunaapnocts 10.05.01 KoMmnbroTepHas 6€30macHOCTh
(KO/1, HAUMEHOBAHUE)

Cuenuajausamnus be3onacHOCTh pacnpeaeeHHBIX KOMIIBIOUEPHBIX CUCTEM

Kpanudukanus BpINyCKHHKA CIICLHAINCT OO 3alUTe HUHOODMALUH

HopmaTuBHBIH cpox nojyuenus oopa3oBanus 5.5 jger

®opma o0yuenns oyHas

I'ox wHavaua moaroroBku 2017

-
ABTOp 1porpamMmsl ¢ il /Typaesa T.JI. /
3aBenyroumii Kadeapoi pusnku(2) ??// /Typaesa T.JI./
— /
Al
PyxoBoautens OI1OI1 (A /Octanenko A.l'. /

Boponex 2017



Caegenusi 0 ®I'OC, B COOTBETCTBUU C KOTOPBIM pa3paboTaHa pabodas mporpamma JAUCHUILIMHBL:
10.05.01 «KommbroTepHasi 0€30MMacHOCTY, YTBEPK/EH MPUKazoM MuHHCTEpCTBAa 00pa30BaHUs U HAYKH
Poccwuiickoit @eneparuu ot 1 nexadpst 2016 r. N 1512.

1. HEJIA U 3AJAYHU JUCHUIIJINHBI

Leab u3ydyeHuss AMCHUILIMHBI — obecrieueHue (yHIaMEHTAIbHOW (PU3MUYECKON MOITOTOBKH,
1.1 MO3BOJISIIONIEH OyIyIIMM CIIeNUaIicTaM OPHUEHTUPOBATHCA B HAyYHO-TEXHUYECKOW HHpopma-
[IUM, UCIIOJB30BaTh (PM3MUECKUE MPUHIIUIIBI M 3aKOHBI, a TaKXKE Pe3yNbTaThl (PU3MUECKUX OT-
KPBITHIA B T€X 00JIACTSIX TEXHUKH, B KOTOPBIX OHU OyIyT paboTath.

W3yuenne MUCHMIIMHBI JTOJDKHO CIIOCOOCTBOBATH (POPMUPOBAHHUIO Y CTYACHTOB OCHOB
HAyYHOTO MBIILJICHUS, B TOM YHCJIE: TOHUMAHUIO IPaHUI] IPUMEHUMOCTU (PU3UUECKUX MOHATUI
U TEOPH; YMEHUIO OLIEHUBATh CTENEHb JOCTOBEPHOCTH PE3YJIbTATOB TEOPETUUECKUX U IKCIIE-
PUMEHTAJIbHBIX UCCJIEIOBAHUM; YMEHHIO IJIAHUPOBaTh (HU3MUECKUNA M TEXHUYECKUI HKCIEpH-
MEHT U 00pabaThIBaTh €ro pe3yabTaThl C UCIIOJIB30BAHUEM COBPEMEHHBIX METO/IOB.

1.2 3aga4u 0OCBOCHUSA TUCHMILJIUHDI:
1.2.1 M3yUYCHHE 3aKOHOB OKPYXKAIOIIETO MUPA B UX B3aHUMOCBSI3H;
1.2.2 OCBOCHHE OCHOBHBIX (DM3UUYECKHX TEOPHUI, TO3BOJSIONINX OMKMCATh SIBJICHHUS B IPUPOJEC, U

npeacioB NpUMECHUMOCTHU 3THUX TCOpI/Iﬁ oJid peHICHUS COBPEMCHHLBIX WM IMCPCIICKTUBHBIX
npo(deCcCUOHANBHBIX 3a7a4;

1.2.3 03HAKOMJICHHE CTYJIEHTOB C MCTOPUEH W JIOTUKOW pa3BUTHUs (PU3HKH M OCHOBHBIX €€ OT-
KPBITHUI;
1.2.4 W3y4eHHE HAa3HAUYCHHS M NMPUHLMIIOB JEWCTBUA OCHOBHBIX (pU3MUECKUX MpUOOPOB, MpPHU-

O6pCTeHI/Ie HaBBIKOB pa6OTBI C U3MCPUTCIBbHBIMU HpI/I60paMI/I U UHCTPYMCHTAMHU U I10-
CTaHOBKH (1)I/I3I/IIICCKI/IX OKCIICPUMECHTOB;

1.2.5 NpuoOpeTeHnEe HaBBIKOB MOJICIUPOBAHUS (PU3NUECKUX MPOLECCOB U SBJICHUM.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

Hucturnnaa «Pusnkay OTHOCUTCS K JUCHMITIMHAM 0a30BOM 4acTH y4eOHOTO TjiaHa, KOA JUCIUTUIN-
HbI 110 yyeOHOMY 1utany b1.512.

K Havanmy u3yueHHs TUCHUIUIMHBI 00yJaroIIyecs TOJIKHBI BIAJETh O Pe3ylbTaTaM U3Y4eHUs IIKOJIb-
HOro Kypca «Dusukar:

- 3HAHUSAMHU OCHOBHBIX (DU3WYECKHX SIBICHUM, MOHATUI M 3aKOHOB, OOBSICHEHHS (PU3MUYECKHUX SIBJIC-
HUM;

— HaBBIKAMU U ONBITOM IPOBEACHUS (PU3MYECKHX HKCIEPUMEHTOB HAYAILHOTO YPOBHS, MOMCKAa WH-
¢dopmauuu 1 peeprupoBaHus IUTEPATYPHIL.

3. MEPEYEHD IIVIAHUPYEMbBIX PE3YJIbTATOB OBYUEHMUS 110 IUCHUIIJIUHE, CO-
OTHECEHHBIX C INTAHUPYEMbBIMU PE3YJbTATAMU OCBOEHUS OBPA30BA-
TEJIbHOM ITPOT'PAMMBbBI

[Tponiecc m3ydeHus: AUCIUATIINHBI «DU3HKay HanpaBiieH Ha (GOPMHUpPOBAHUE CIIEAYIONUX KOMITE-
TEHLUN:

OK-8 - ctocoOHOCTh K CaMOOPTaHU3alMKA U CaMOOOPa30BaHUIO;

OIIK-1 - crocoOHOCTh aHAMM3UPOBATh (DU3MUECKUE SIBJICHUS U MPOILECCHI MPHU PEIIeHUU IMPO-
(heccroHaTBHBIX 3a/1a4.




KoMmnerennus Pe3yabTaTrhl 00yueHUs, XapaKTepu3youme
c()opMUPOBAHHOCTH KOMIIETEHIMH

BbInycKHHUK 3HaeT:
— BO3MOXHbIC BApPUAHTHI [TIOMCKA y4eOHOM, METOAMYECKON U Hay4yHOU JIUTepa-
TYyphIL,
— CBOIO 00pa30BaTEIbHYIO TPACKTOPHUIO.
BbInycKHUK ymeeT:
OK-8 — IUIAHUPOBATh BPEMsI CAMOCTOATENNBbHOM pabOThI Ha 3Tane 00y4eHus;
— AHAJIU3UPOBATH IIEPEUYECHB ITOCTABICHHBIX IIEPE] HUM 3a/a4;
—  paccCTaBiATh IPUOPUTETHI.
BeinyckHUK BJajeer:

—  CHOCOOHOCTBIO K caMOOpranm3ainn u CaMOO6paBOBaHI/IIO Ha 9TaIic y‘IC6HOI>i
JCATCIIBHOCTH.

BbInycKHUK 3HAET:
— OCHOBHBIE 3aKOHBI MEXaHUKH, OCHOBBI TEOPUHM MEXaHMYECKHUX KoeOaHuil 1
BOJIH, MOJICKYJISIPHOUM (PU3UKU U TEPMOJAUHAMUKH;
— OCHOBBI TCOPHH JJICKTPOMArHEeTU3MA;
— OCHOBBI OIITUKH, (PU3UKHU TBEPOTO TeIa U KBAHTOBOH (PU3UKH;
— (usmueckue saBneHus u 3pPexThl, UCTOTB3yeMbIe IIpU 0becriedeHnn nHHOP-
MaIMOHHOHN 0€30MaCHOCTH TEIEKOMMYHHKAIIMOHHBIX CUCTEM.
BbInycKHUK ymeeT:
OIK-1 — CTpouTh (PU3UKO-MaTEMaTHUYECKUE MOIeTH (PU3NYECKHUX SBICHUI U Mpoliec-
COB;
— peliaTh TUNOBBIC CTAHAPTHEIC U MPUKJIAIHBIC (PH3UIECKHC 3a/1a4H;
— aHaJIM3UPOBATH U MPUMEHSATH QU3NUYECKUE ABICHUS U d(P(EKTHI IS peIICHUS
MPAKTUICCKHUX 33]1a4.
BeinyckHUK BJIajeer:
— METOJIaMU TEOPETHYECKOTO UCCIICIOBAHMS (PH3NICCKUX SBJICHUI U MTPOIIeC-
COB;
— HaBbIKaMU MPOBEJEHUS (PU3ZMIECKOT0 IKCIIEPUMEHTa U 00pabOTKH €To pe-
3yJIBTATOB.

4. OBBEM JJUCIHHUIIJIMHBI 1 BUJbI YUEBHOM PABOTHI
OO6mias TpyA0eMKOCTh TUCHUIUIMHBI «Du3ukay cocTaBisieT 14 3a4eTHBIX €IMHUII.

Pacnpeuene}me TPYAOEMKOCTHU ITUCHUIVIMHBI 110 BUAAM 3aHATHI

Bunsl yueOHoI paboThl Beero CenecTpi
4qacoB 1 2 3
AynuTOpHBIE 3aHATHS (BCETO), B TOM YHCIIE! 216 72 72 72
Jlexuun 108 36 36 36
[IpaxTuueckue 3ansatus (I113) 54 18 18 18
Jlabopartopusie padoTsr (JIP) 54 18 18 18
CamocrosrenbHas pabora 216 54 72 90
Yacel Ha KOHTPOJIb 72 36 - 36
Bubl npoMeKyTOUHOM aTTECTAIUU - SK3aMEH, 35 3 5
3ayer
OO6m1ast TpyA0€MKOCTb:
aKaJeMHUYECKHE Yachl / 3aYETHBIE €UHUIIBI 504 /14 [162/4,5| 144/4 | 198/5,5
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COJAEP)KAHME U CTPYKTYPA JUCHUIIJINHBI

Bupl yueOHOI Harpy3ku v UxX
TPYJOEMKOCTh B 4acax
o | g
No Henens = % - T §
/u HaumenoBanue pazaena JUCHUILINHEI Cemectp ceMecTDa = 3=l 22| o e
P =1 5 el 28 = =
s £/ &8¢0 g
= % 8 g & 2]
= |2 =
1 MexaHuka 1 1-11 22 10 8 30 70
2 | Mexanuueckue KojaeOaHus U BOJHBI 1 12-14 6 4 6 12 28
3 | MounekynspHas pu3nka U TEPMOAMHAMUKA 1 15-18 8 4 4 12 28
4 | DiexTpocTaThKa M MOCTOSHHBIN TOK 2 1-8 16 8 8 32 64
5 | Marnerusm 2 9-18 20 10 10 40 80
6 | T'eomerpuueckas U BOJIHOBAs ONTUKA 3 1-6 16 6 8 30 60
7 | KsanroBas ¢usuka 3 7-16 16 10 6 50 82
8 | Snepnas dpusmka 3 17-18 4 2 4 10 20
Htoro 108 54 54 | 216 | 432
5.1 Jleknuu
Henens O0beM B roum umcre, B
Tema u conepkanue JeKIUH MHTEPAaKTUBHOM
cemecTpa HACOB |40 ove (VD)
1 cemecTp 36
Mexanuka 22
Beenenue
®dusnka Kak GpyHraMeHTaIbHasl HayKa, €€ MECTO B CHCTEME HayK O
1 pUpoie. DKCIEPUMEHT U TeopHsl B pU3NUYECKUX HccaenoBaHusax. dusu- )
yeckue Monenu. Pu3nyeckue BEIMYMHBI, UX MU3MEPEHHE M OLIEHKa I10-
rpeurHocteii. OOmiast cTpykTypa U 3a1auu Kypca. Bkian ¢pusuku B MeTo-
16l M cpesicTBa 00pabOTKH U nepeay UH(OpMaIHH.
KunemaTnka MarepuajbHOil TOYKH M a0COJIOTHO TBEPAOIo
Tesa
OTHOCHUTENBHOCTh JBUKEHMS. IIpOCTpaHCTBEHHO — BpEMEHHBIE
cucteMbl oTcuéra. OCHOBHBIE IMOCTYJIAThl KJIACCUYECKON KMHEMATHUKH O
) MIPOCTPAHCTBE, BpeMeHU U ABWkeHUU. KoopauHaTtHast u BekTopHas (op- )
MBI OIUCAHUs JBUKEHUS MaTepuallbHON Touku. [lepemenienue, ckopocTs,
yckopeHue. TaHreHnuaspHOE M HOPMAIBHOE YCKOpEHHMs. BrrumcieHue
nytu. Kuaemarnka TBepaoro Tena. YTiaoBas CKOPOCTb U YIJIOBOE YCKO-
peHHe U UX CBS3b C JIMHEHHBIMU XapakTepUCTUKaMU JABMKeHud. [lnockoe
JBUKCHHUE.
OcHoBHbIE MIOHATHS U 3aKOHBI JUHAMUKH
3 WNHepuuanpHble CUCTEMBI OTCYETA W IEpBBIM 3aKk0H HblOTOHA. 2
Macca n umnynbsc. Cuna. Bropoit 3akon Herorona. Tpernii 3axkon Heroto-
Ha. | 'paHu1Ibl MPUMEHUMOCTH HBIOTOHOBCKOM MEXaHUKH.
Cuiibl B ipupoje
4 Knaccudukanus cun B mpupojie. 3aKOH BCEMHUPHOTO TATOTEHHS. 2
Cuna TSKECTH W BeC Teja. YNPYrue CHIbl. YPYrue HanpsoKeHHUs W Je-




¢dopmanuu. 3akon ['yka. Monyns FOnra. Cunsl conporusnenus. Cyxoe u
BA3KOE TPEHHUE.

YacTuna B NOTEHIHAJIBHOM I10J1€

[TocTossHHOE TOTEHIMAIBHOE CUI0BOE Ioje. Pabora moreHIanb-
HOHM CWJIBI M TMIOTEHIMAJIbHAS dHEpTHs yacTulibl. Cuiia U rpaiueHT MOTEH-
nuManpHoM 3Heprun. Kunernueckas u mojiHas MEXaHUYECKasi SHEPrusl ya-
ctuibl. KoHCepBaTUBHBIE CHJIBI. 3aKOH COXPaHEHUS MEXaHWYECKOW dHEp-
run cucteMbl. O0medru3nuecKknii 3aKOH COXpaHCHHsSI SHEPTUH.

JAuHaAMHKa CHCTeMbI U 3aKOHbI COXPAHEHUA

Nmnynbse cucremsl yactuil. LlenTp Macc u ero ABuxkeHue. 3aKOH
COXpaHEHHUs MMITYJIbCA 1 MOMEHTA MUMIIYJbCa CUCTEMBI YyacTull. PeakTus-
HOE JBHXKEeHUE. YpaBHeHUs Memepckoro u L{nosikosckoro.
Camocmosmenvhoe uzyuenue. AOCOIIOTHO YIPYTUi U HEYNIPYTUH yaap.

JluHAMHKA BPAalIATeJbHOI0 IBHKEHUSI

MOMEHT CUJTbl U MOMEHT UMITYyJIbca. Y paBHEHHE MOMEHTOB. 3aKOH
COXpaHEHHUsS MOMEHTa UMITYJIbCa. 3aKOHbI COXPAaHEHUsI SHEPTUH U MOMEH-
Ta UMIYJIbCa U UX MPUMEHEHHE K 00IIeMy HCCIEIOBAHUIO IBUKEHHUSI.
Camocmoamenvroe uzyuenue. 3akonvl Kennepa. Ilepsas, émopas u mpe-
Mbsl KOCMUYECcKUe CKOpoCmiu.

JnHamuka a0CcoJII0THO TBEPAOrO Te1a

JluHamuKa BpalleHuss aOCOJIOTHO TBEPAOrO Tejda BOKPYI HEMo-
IBHKHOM ocH. MomeHT unepuuu. Teopema IlIrtelinepa. I'upockons! u ux
IIPUMEHEHUE B TEXHUKE.
Camocmosmenvroe usyyenue. BeraucieHne MOMEHTa UHEPLMH TeJ Ipa-
BUJIBHOI reoMeTpudeckol (opMbl, HE PACCMOTPEHHBIX Ha JIEKIIUOHHOM
3aHATHU.

Cuiibl HHEpUUH

[IpeoOpa3oBaHus CKOPOCTH M YCKOPEHUS MPU MEpexoe K IBUKY-
muMces cuctemaM otcuéra. [IpeobpazoBanus ['anunes. [lpuHnun oTHOCH-
tenbHOCTU. HeuHepuuanbHble cuctembl oTcuéra. lleHTpoOexHast cuia
nHepuuu. Cuna Kopronuca. JIokanbHas 3KBUBAJIEHTHOCTh CHJI MHEPLIUU U
CWJI TSTOTEHUS.

10

DJIeMeHThl MeXaHUKHU CIUIOIIHBIX Cpejt

OOue cBoiicTBa *uAKOCTeW W ra3oB. CTalMoOHapHOE TEYEeHUE
uaeanbHoOl xuakocTH. YpaBHeHue bepnymnu. Bsskast sxuakocts. Cuitel
BHYTpeHHEro TpeHus. JlamuHapHoe M TypOyleHTHoe TedeHue. Uwucio
Peitnonbaca. J[BuxkeHne Tenna B )KUAKOCTH.

11

PeasitTuBHCTCKAs MEeXaHUKA

[Toctynatel cnenuanbHON TEOPUH OTHOCHUTENBHOCTH DMHILITEIHA.
ITpeoOpaszoBanus Jlopenna. [IpocTpaHcTBO U BpeMs B cHelMaIbHOM Teo-
pUM OTHOCUTEIBHOCTH. PENATHBUCTCKHN HUMITyJIbC W PEIATUBHCTCKOE
yYpaBHEHUE JHMHAMUKU. PeIATUBUCTCKOE BBIPAKEHUE KHUHETUYECKOU H
ITOJIHOW SHEpruH. B3anMoCBsI3b MacChl M SHEPTUN.

ITpoBepka q1o0MalIHEro 3a1aHusA

MexaHuuyecKkHe K0J1e0aHusl U BOJTHBI

12

I'apMoHnYeckne K01e0aHUA M NX XaPAKTEPUCTUKH

HuddepeHunanbHoe  ypaBHEHHE TapMOHUYECKUX KOJIeOaHMI.
CoOcTBeHHbIE rapMoOHUYeckHe KosiebaHus. lIpyxuHHBIN, (uznYecKuid,
MAaTeMaTUYECKUA MASITHUKU. ['apMOHUYECKHUI OCHUILIATOpP. DHEPTUS rap-
MOHUYECKOI0 OCLUIIIATOPA.

CrnoxeHue TapMOHMYECKHUX KoyieO0aHUIl OJMHAKOBOrO HarpasJe-




HUS.
Camocmosamenvroe usyuenue. CIOXKEHUE B3aMMHO IEPIEHAMKYIIAPHBIX
koseOanuil. durypsl Jluccaxy. buenus.

13

3aTyxaomme U BbIHY:KI€HHbIE KOJe0aHUs

HuddepenunanbHoe ypaBHEHHE 3aTyXaroIUX KoJeOaHWH M €ro
pewenre. Koapdunumenr 3aryxanus. Jlorapupmuueckuil aeKpeMeHT.
Hob6potHocTh. Brinyxkaennsie konebanus. Juddepenuansnoe ypaBHe-
HUE BBIHYKJICHHBIX Kosle0aHUH U ero perieHue. Pe3oHaHc.

14

JieMeHThI pU3NYecKOH AKYCTHKH

Bounnel B ynpyrux cpenax. BonHoBoe ypaBHeHMe. YpaBHeHHe Oe-
rymei BoiHbl. OCHOBHBIE XapaKTEPUCTUKU BOJH. IIpomonbHBIE M mOme-
peunsle BoiHbL. [lpunnun cynepnosuuuu. Uutepdepennus BosiH. Cros-
YK€ BOJHBI. DHEPTUsl yIpyroi BoyHbL. [I0TOK M MIOTHOCTH MOTOKA dHEP-
rud. OTpakeHHE M IpesIoMJIeHHE aKyCcTHYecKux BojH. Ilornomenue
SHEPI'UU BOJIH Cpefioil. 3BYK M €r0 XapaKTEpUCTHKH: BBICOTA, TEMOp, CHJIa,
I'POMKOCTb.
Camocmosmenvroe uzyuenue. Ipdext Jlonmepa 11t 3ByKOBBIX BOJH.

MouJiexyisipHasi GU3HKA U TEPMOAUHAMHUKA

15

OcHOBHBIE MPEACTABJICHUS MOJICKYJIAPHO-KHNHETHYECKON TeOpHHU
CratucTHYeCKuil U TEPMOJAMHAMUYECKUNA METOJIbI HCCIICIOBAHUS.
Makpockomnuueckue mnapamerpsl. MaeanbHblil ra3. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU MJECAJIBbHOrO rasa. Y paBHeHue MeH-
neneeBa - Kianeiipona. Pacnpenenenne MakcBemia U pacrpezesieHue
bonsuimana. bapomerpuueckas (opmyna. CpenHsis ajiMHa CBOOOIHOTO
npoOera MoJIeKyIl.
Camocmosmenvroe uzyuenue. SIBnenus nepenoca: 1udQysus, Ter-
JIOTIPOBOJTHOCTD U BS3KOCTh. K03(h(UIIMEHTHI BSI3KOCTH Ta30B U KHUJIKO-
CTeH.

16

OCHOBBI TEPMOIHHAMUKH

BuyTpenHss sHeprusi uaeanbHoro rasza. Pabora tepmonnHamuye-
ckoil cucreMbl. KomnmuectBo Temtorsl. TemnoeMmkocts. llepBoe Hauaino
TEPMOJMHAMHUKN U €ro NpUMEHEHHE K H3olpoleccaM. AnnabdaTudeckas
cucrema. IlommuTponHele NpoOLECCHI.

17

Oo0paTtumble U HeOOpaTUMbIE MPOLECCHI

Huxn Kapno. Makcumaneubiii KI1/] temoBoit mammnsl. Bropoe
Hayayno tepmonuHamuku. Teopema Kapno. Hepasencto Knaysuyca. DH-
Tpomnus. 3aKOH HeyObIBaHUS SHTponuu. Makpo- u Mukpococtosaus. Cra-
TUCTUYECKUI CMBICI SHTPONHUHU. TpeThe Havamo TEPMOIMHAMUKH (TEope-
Ma HepHcra).

IIpoBepka qoMalIHero 3aaHus

18

ArperaTHbie cOCTOSIHUS M (pa30Bble MePexobl. JjieMeHThI (u-
3UYeCKOil KUHETUKH.

Tepmonunamuyeckue Qasel u pazoBoe paBHOBecue. Da3bl U arpe-
raTHBIE COCTOSHUA. TepMOAMHAMUYECKUW moTeHIman ['ndoca. Xumuue-
ckuii moreniman. Kpusas ¢azoBoro paBHoBecus. da3oBble MpeBpalieHus
I-ro u 2-ro pona. PeanbHble ra3el. YpaBHenue Ban-aep-Baansca. 130-
Tepmbl Ban-nep-Baanbca. XKuakoctu u kpuctamibl.

Camocmosamenvroe usyuenue. SIBnenus neperoca. {uddysus. Temn-
JIONTPOBOJAHOCTh, BHYTPEHHEE TPEHUE. BpOYHOBCKOE IBUKEHHUE.




2 cemecTp

36

DJIEKTPOCTATHKA M MOCTOSTHHBIN TOK

16

DJIEKTPOCTATHYECKOE 110J1¢ B BAKYyMe

DNEeKTPOMarHUTHHIE B3aUMOJEUCTBUS U DJIEKTPUUYECKHUE 3apsiibl.
KBaHTOBaHHOCTB 3apsiia. ANJIUTUBHOCTD U 3aKOH COXPAaHEHUS JIEKTpuye-
ckoro 3apspa. 3akoH Kynona. Onekrpocrarnyeckoe mnone. Hampsoxen-
HOCTb IIOJIS1 TOYEYHOro 3apsna. Pacuer anekrpudeckoro nois. [IpuHnun
cynepno3unuu noueil. Teopema o mupkysnuu E. CBsizb MeXy NOTEH-
LUAJIOM ¥ HANPSHKEHHOCTBIO MIEKTPUYECKOTO MOJIS.

Teopema I'aycca

IToTok BeKTOpa HAIPSYKEHHOCTH 3JIEKTpOCcTaTHUecKoro nois. Teo-
pema I'aycca — OcTporpaackoro B MHTErpaibHOH U AuddepeHnnanbHol
(dopmax U ee IPUMEHEHUE K pacyeTy HoJeH.
Camocmoamenvnoe usyuenue. Ilpumenenue Teopemsl ['aycca k pacuery
TeX 3JEKTPOCTATHUECKUX I0JIeH, KOTOpble HEe ObLIIM pacCMOTPEHBI HA JIEK-
ITMOHHOM 3aHSITHH.

DJIeKTPpHYEeCKOe 0JIe CHCTeMbI 3apsI0B

JMNONbHBIA U 3JIEKTPUYECKHIT MOMEHT CUCTEMBI 3apsiaoB. Toueu-
HBIN JAUIOJIb, HANIPSKEHHOCTh M MOTEHLMAJI CO3JaHHOTO UM MOJs. DHEep-
rust qunoiig. [unosib B 3JIEKTPUUYECKOM o€ (IMMOTEHIUadbHas SHEPrus,
cujia, MOMCHT).

IIpoBOAHUKH B 3J1eKTPHYECKOM I10JI€

MUKpOCKONNYECKOE U MaKPOCKOIIMYECKOE T0JIe B BELIECTBE.
HanpspokeHHOCTD 10J1s1 B BeLeCTBE. DieKTpocTaTuyeckas uaaykuus. [lose
BHYTPH U Ha MOBEPXHOCTH MPOBOAHMKA. Pactipenenenue 3apsiia u cui 1o
MTOBEPXHOCTH IPOBOJAHMKA. DJIEKTPOCTATUUECKAs 3AIINTA.

JIeKTPOEMKOCTh. JHEPrusl JJIEKTPOCTATHYECKOT0 MOJIs

DNEeKTPOEMKOCTh YEAUHEHHOTO TPOBOAHNKA, KOHAEHCATOPA.
[Tnockuii, chepuyecknii ¥ LMIMHAPUIECKUNA KOHIEHCATOPBI.

OHeprus 3apsKEHHOT0 MTPOBOAHHUKA. DHEPrHsl CHCTEMBI TPOBO/I-
HUKOB. O0bEMHAs! MIJIOTHOCTh JEKTPUUYECKOTO MOJIS.

JIN3JIEeKTPUKHU B 3JIeKTPUYECKOM 101

[Tonapuzanus IUANEKTPUKOB. MexaHU3Mbl noJsipu3anuu. Bekrop
noJispu3aluu (MOJISIpU30BaHHOCTD) JAMAJIEKTPUKA U €ro CBSI3b C MOBEpX-
HOCTHOM IIJIOTHOCTBIO 3apsiiOB CBSI3aHHBIX 3apAfoB. JManexTpuueckas
MIPOHUIIAEMOCTh M BOCHPUMMYUBOCTb. BEKTOp 31EKTpUUYECKOTo cMele-
Hus. ['paHnuHBIE yCIOBUS Ha IOBEPXHOCTH pa3jiena ABYX Cpell.
Camocmosmenvroe usyyenue. JINdIEKTPUKHA ¢ OCOOBIME CBOMCTBAMU: IH-
PO2JIEKTPUKH, NTbE303TEKTPUKH, CETHETONIEKTPUKH, IIEKTPETHI.

IocTOAAHHBIN JIEKTPUYECKUIT TOK

Cuiia ¥ II0THOCTH AJEKTPUYECKOTO TOKA. Y paBHEHUE HEMPEPHIB-
Hoctu. Croponnue cuisl. DJIC. Hanpspkenne. 3akon OMa 1y1st OTHOPO/I-
HOTO MpoBOIHKMKA. CONMPOTUBIIEHNE TPOBOIHUKOB. 3aKkOoH OMa B JIOKaJb-
HoOM opme. 3akoH OMa JyIst HEOTHOPOIHOTO yuacTka mnemnu. O0001meH-
HbIi 3akoH OMma. Pa3zBerBnennsie nienu. [Ipasuna Kupxroda.

TenJioBoe geiicTBuE TOKA

3akoH /xoynsa-Jlenna. MontHocTs Toka. Pa3psan konneHcaTopa
4yepe3 CONMPOTUBIICHUE.
Camocmosmenvroe uzyuenue. Knaccuaeckasi TeOpHs 3IEKTPOIPOBOIHO-
CTH METAJLIOB.

IIpoBepka qoMalHero 3agaHus




MarbmeTrusm
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IlocTosiHHOE MATHUTHOE 10JI€ B BAKYyMe

OmneiT Opcrena. Paboter AMnepa. MarHuTHOE B3aUMOJICHCTBHE
37€MEHTOB ToKa. MHayKIus MarHuTHOTO nojs. [IpuHImn cyneprno3uiuun
nosei. Teopema ["aycca miist BekTopa B.

10

3aKOHBI MATHUTHOTO TI0JISI

3akoH buo-Casapa-Jlannaca u ero npuMEeHEHHUE K pacueTy Mar-
HUTHBIX IIOJIEH MPSMOr0 U KPYroBOro Toka. Teopema o LIUPKYJISLUN BEK-
TOpa B 1 ee NpUMEHEHHUE K pacyeTy NOoJIeH.

11

MarsHuTHoe oJjie pABHOMEPHO JABHKYILETr0CH 3apsaa

Cuila 1 MOMEHT CUJI, IEHCTBYIOLMX HA KOHTYP B MAarHUTHOM IIOJIE.
MarauTHbII MOMEHT KOHTypa ¢ TOKOM. PaboTa mpu mepeMenicHun KOH-
Typa € TOKOM.

12

Cuaa Jlopenna
JIBM>KCHHE 3apsHKCHHBIX YACTHI[ B JEKTPHUYECKOM M MArHUTHOM
nosiax. [Ipuniun pabotel yekoputenei. dddext Xoma.

13

MarnuTtHoe nmoJjie B Belecrse

MarnutHas uHAyKUMs B BeulecTBe. HamarnuueHHocts. Toku
HaMarHnyuBaHus. Hanpspk€HHOCTh MATHUTHOTO TMOJIs. 3aKOHBI MATHUTHO-
ro nojisi B MarHeTukax. MaruuTHasi BOCIPUMMYUBOCTh U MAarHUTHAA MPO-
HUIIAEMOCTb. Y CIIOBUSI Ha rpaHulle pasaena. [ua-, mapa- u deppomarne-
tuku. KpuBasg HamarnnuuBanus. ['ucrepesuc. OctaTouHas HaMarHU4YeH-
HocTh. Touka Kiopu. Marautnast mogens atoma. OpOouTaibHOE THpOMAr-
HUTHOE OTHOLIEHUE 3eKTpoHa. JlapmopoBa mpeueccus. JnamarHeTuku.
Marnutomexanndeckue sijieHus. CIuH 3JIEeKTPOHA U TapaMarHeTu3M.

14

Marsneruku

Hua-, mapa- u deppomaraeruku. KpuBas HamarawuuBanus. [ u-
crepe3uc. OcraTouHass HaMarHM4eHHOCTh. Touka Kropu. Maruutnass mo-
nenb atoma. OpOuTanbHOE TUPOMAarHUTHOE OTHOIIEHUE dJIeKTpoHa. Jlap-
MOpoBa mpeueccus. JnamarsHeTuku. MarHuTOMEXaHUYECKHUE SBJICHUS.
CnuH 5JeKTpoHa U IapaMarHeTr3M.

15

JIEKTPOMATHUTHAS UHAYKIHS

NHIyKMOHHBIN TOK. 3aKOH 3JEKTPOMarHuTHOW MHAYKIuHU. [Ipa-
Bwio Jlenna. Toku Pyko. SIBiaeHMe CaMOMHAYKIMU U B3aUMHOW MHIYK-
nuu. D/1C camounnykuuu. MHAYKTUBHOCTH cojieHoua. BuxpeBoe aiek-
Tpuueckoe noiie. Toku @yko. MarauTHas 3HEprus TpOBOJAHUKA C TOKOM U
SHEPTUsl MAarHUTHOTO TIOJIsl. DHEPTUsl CUCTEMbl MPOBOJAHUKOB. [IpakTuue-
CKHE IPUII0KEHUS FJIEKTPOMATHUTHON UHIAYKLIMH.

IIpoBepka q1o0MalIHero 3a1aHus

16

JIEKTPOMAarHUTHbIEC KOJIeOaHUsI U MIepeMEeHHbII TOK

CBo0OoHBIE KOJIEOaHUS B KOHTYpE 0€3 aKTUBHOTO COIPOTUBIICHHUSL.
3aryxalomue M BbIHYXKJIEHHbIe KonebaHusa. Pe3oHaHCHbIE KojeOaHMs.
DneKTpoOMeXxaHUUeCKUEe aHAIOTHH.
Camocmosmenvroe usyuenue. YCUIUTENIN U aBTOTEHEPATOPHI AJIEKTPO-
MarHMTHBIX KOJeOaHuM.

ITepeMeHHBII TOK. MOIITHOCTB IEPEMEHHOIO TOKA.

17

YpaBHeHHs 3JIEKTPOMATHUTHOT'O 110JIA

VpaBHeHust MakcBemia B MHTErpaqbHOW U U depeHInaTbHON
dhopmax kak 0000IIEeHNEe OCHOBHBIX OMBITHBIX (hakToB. [lomHas cucrema
ypaBHEHUH Mois. MaTepuallbHble YpaBHEHUs CPElbl. Y pPaBHEHUS I10JS B
BakyyMe. [IJTOTHOCTB 3HEpPruM 3JIEKTPOMarHUTHOro noiisd. Bekrop Ymona
— IloitHTHHTA.
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JIEKTPOMATrHUTHBIE BOJIHBI B BAKYyMe

BriBoa BOnHOBBIX ypaBHeHUM mia nosneil E u H w3 ypaBHeHUH
Makcsemia. IlonepedHOCTh 3JIEKTPOMAarHUTHBIX BOJH. ['apMoHMueckas
AJIEKTpOMarHuTHas BoiHA U e€ (a3oBas CKOpOCTh B BaKyyMe U B Belle-
ctBe. MHTeHCHBHOCTH BOJHBIL. IIIKana 3y1eKTpOMAarHUTHBIX BOJH M ONTH-
YECKHUM JTNaIa3oH.

3 cemecTp

36

FeOMeTpnquKaﬂ H BOJIHOBadA OIITHUKA

12

OCHOBBI reOMeTPUYeCKOoil ONITHKH

CseroBas BosiHa. Ilokazarens mpenomienust cpeasl. OnTuueckas
quHa nytd. [punoun depma. 3aKOHBI T€OMETPUYECKOM ONTUKU. Dop-
mysbl @penens. Yron bprocrepa. [lonmHoe BHyTpeHHee oTpaxenue. [1oHs-
THE O BOJOKOHHOM ONTHKE.

doTomMeTpUs U TeOMETPUYECKAs] TEOPUS ONITHYECKUX CHCTEM

OcHoBHble (OTOMETPUYECKUE BEIUYUHBI U UX eAuHHIbI. CBeTo-
BOM MOTOK, CHJIa CBETA, IPKOCTh, CBETUMOCTb, OCBEIIEHHOCTh. M neanpHas
ONTHYECKasi cucTemMa U €€ 3yIeMeHThl. ToJcTas U TOHKas JInH3bl. OnTuye-
CKH€ TTPUOOPHI: JTyIa, MPOEKTOP, MUKPOCKOIT M TeIeCKoN. AbGeppanun om-
TUYECKUX CHUCTEM.

IIpeoopazoBanue Pypbe IIEeKTPOMATHUTHBIX CUTHAJIOB

CrekTpanbHble MIOTHOCTH aMIUIMTYABI U dHepruu. PasznoxeHnue
QJICKTPOMArHuTHOI'0 MOJid MO IIJIOCKUM BOJIHAM. YPaBHCHI/IC AUCIICPCHUH.
BonHoBble makeTsl. I'pymnmnoBasi CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH. Pac-
IJIBIBAHKEC ITAKECTOB BO BPCMCHU.

HNuTepdepennns ceera

[Mpunmun cyneprio3unu BoiH. MHTEpdepennns nByx BoiH. Ko-
repeHTHOCTh. CriocoObl HabmroneHus: uHrepdepenuu ceera. urepde-
PEHIINS IPU OTPAKEHUH OT TOHKHX TUIACTHHOK. [10J10CHI paBHOTO HaKJIOHA
u paBHoll TonmuHbl. Konbia HetoTona. IlpumeHnenust unTepdepeHIum.
WNuTtepdepomerprl. MHOTONTyu€EBast HHTEPPEPEHIIUS.
Camocmosmenvroe uzyuenue. InTepdepeHns Noasipu30BaHHbIX BOJIH.

Judpaxkuus ceera

[Tpunnun I'toiirenca-®penens. Audpaxuus Openens. 3ous1 Ope-
Hens. udpaxuus Ppaynrodpepa Ha menu. JudpakunoHHas pemierka.
VYrnoBas aucrepcus M paspelnaronias crnocoOHocTh pemerku. ['onorpa-
¢us. Ilomydenue rojsorpaMmbl U BOCCTAaHOBJIEHHE BOJIHOBOTO (DPOHTA.
[TpumeHeHus qudpaKIum.

IHonsipusanus cBera

®opma U cTeneHp Noaspru3alii MOHOXPOMaTH4YeCKUX BOJIH. [1o-
JIy4€HHE U aHAJIU3 MTOJISIPU30BAHHOTO CBETA. J[BOMHOE JTydelpeoMIICHHUE.
HckyccTBeHHast onTudeckast aHU30TPOIUs. DIEKTPOONTUYECKUE U MAaTHU-
TOONTHYECKUE IPPEKTHI.
Camocmosmenvroe uzyyenue. DeHOMEHOIOTHS MOITIOLICHUS U JUCIIEP-
CHH CBETAa.

IIpoBepka qoMallHEro 3aaHusA

KBanToBas ¢usuka

20

TemnoBoe usiryyeHue

CriekTpanbHbIe XapaKTEPUCTHKHU TETUIOBOTO W3ITYYCHHUS. 3aKOHBI
Kupxroga, Credpana — bonpimana u Buna. AGcomoTHO YepHOE Teo.
®dopmymna Panes — Jlxxunaca u «ynbrpaduoneToBas kKaractpoday.

['unoresa kBanToB. @opmyna [lnanka. KBanroBoe o0bsicHeHHe
3aKOHOB TEIUIOBOTO MU3JTyYCHHUSI.




KopnyckyasipHO — BOJTHOBO# AyajIn3M CBeTa

dotordpdext u rddext Komnrona. YpapHeHne IUHINTEHHA AJIs
dotorddekra. Topmo3HOE PEHTIEHOBCKOE U3NyueHue. JlaBieHue ceera.
Onertel [1.H.JIeGenena.

Ilnanerapuasi MoJeJib aTOMA

Moguenb aroma Tomcona. OnbiTel Pesepdopia o paccessHuio
anb(a — yacTuil. SaepHas MoaeIb aToMa. DMIIMPUIECKUE 3aKOHOMEPHO-
CTH B aTOMHBIX CIIEKTpax.

10

OcHoOBHBIE OCTYJIATHI KBAHTOBOI MEeXaHUKH

I'unore3za ne bpoinsa. OnbiTel J[3Buccona u Jxepmepa. CooTHO-
menue Heompenaenéunocrei ['eiisenbepra. BomHoBas ¢pynkuus, ee craTu-
CTHUYECKHI CMBICI M YCJOBHS, KOTOPHIM OHAa JOJDKHA YIAOBIETBOPSATH.
VYpaBuenue llpeaunrepa. Onepatopsl GU3NUECKUX BEIUYMH: UMITYJIbCA,
KOOpJIUHATBI, DHEPTrUU, MOMEHTa uMIlyibca. CoOCTBeHHbIE (YHKIMH U
COOCTBEHHBIE 3HAUYEHUS ONIEPATOPOB.

11

KBanTOBasi MEXaHUKA NPOCTEHIINX CHCTEM

[IpoxokaeHune yacTulbl 4epe3 OJHOMEPHBIM MOTEHIMAIbHbIN Oa-
pbep. Tynnensublll 3pdexr. KBanTOBasA yacTua B OJHOMEPHON MOTEHIU-
IbHOU siMe. ["'apMOHMYECKUI OCIMILIIATOP.

12

KBaHTOBO — MexaHH4YeCKOe ONIMCAHUE ATOMOB
Monens Pezepdopaa - bopa u kBaHTOBasi MEXaHMKa aTOMa BOIOpO/a.
KBanToBble uncna. [IpaBuia otdopa a1 KBAaHTOBBIX Nepexo0B. OmbIT
HItepna u I'epnaxa. DpdexT 3eemana. CTpoeHHE aTOMOB U IEPUOTUIEC-
ckas cuctema Meneneesa. [lopsok 3amoHeHus 31EKTPOHHBIX 00010~
YeK.

13

KBanToBas crarucruka

KBaHTOBBIE CHUCTEMBI M3 OJMHAKOBBIX 4acTUL. IIpuHImMn ToXIe-
CTBEHHOCTH OJIMHAKOBBIX MUKpoudacTHl. CUMMETpUYHBIE U AHTUCUMMET-
PUYHBIE COCTOSHUS (BOJIHOBBIE ()YHKIIMH)TOXKIECTBEHHBIX MUKPOYACTHIL.
®epmuons! U 0030Hb1. [Ipunuun [Taynu. Pacnpenenenne @epmu — Hupa-
Ka Juisa 25eKTpoHoB. Pacnipenenenne bosze — DiHmTeitHa 151 HOTOHOB U
¢oHoHOB. IIIOTHOCTH YMcIa KBaHTOBBIX COCTOSHUM. DHeprust depmu.
CrioHTaHHblE M BBIHY)KJEHHbIE nepexonbl. VHBepcHas Hacela€HHOCTh
ypOBHEM B akTUBHOU cpene. Jlazepel. [IpuMeHeHus j1a3epos.

14

JieMeHThI (U3NKH TBEPAOIO TeJia

BonHoBasg QyHKIUS 371€KTpoHA B MPOCTPAHCTBEHHO MepUOANYe-
CKOM T10JI€. DHEPreTUYECKHUE 30HbI B KpUCTaJIJIaX. 30HHbIE MOZEIN METal-
JIOB, TUAJIEKTPUKOB U MOJIYNPOBOJHUKOB. KBa3u4acTuibl: 3J€KTPOHBI U
abipk. D¢ dextuBHas macca. [lonBuxHOCTH HocuTenelt 3apsiia. [Iposo-
JMMOCTb METAJIJIOB.

15

CoOcTBeHHBIC TOJIYNIPOBOHUKH

PaBHOBecHEBIE KOHIOCHTpAalMKU JJICKTPOHOB W ABIPOK B coOCTBEH-
HBIX OJTYIIPOBOJIHUKAX. 3aBUCUMOCTb CONPOTUBIIEHUSI COOCTBEHHOT'O IO~
JIYNPOBOAHUKAM OT Temneparypsl. TepmoconporusiieHus. doronposo-
JMMOCTb MTOJTYITPOBOTHUKOB. DddexT Xoia.

16

IIpuMecHbIe OJYNIPOBOAHUKH

JIOHOpHBIE U aKLENTOPHbIE IPUMECU U ypOBHHU. [IpoBOaMMOCTE 1
n p tMnoB. OCHOBHBIE M HEOCHOBHBIE HOCHUTENN 3apsia. PaBHOBECHBIE
KOHLICHTPALlUU 3JIEKTPOHOB U JBIPOK B IPUMECHBIX IIOJIYNPOBOJHUKAX.
KoHTakTHBIE SIBIEHUS B MOIYNPOBOJHHUKAX. P-n EpexXo] U €ro BBIIPSIM-
JISIOIIME CBOUCTBA.
Camocmosamenvroe uzyyenue. 1101ynpoBOTHUKOBBIE THOABI U TPHOIBI.




\ IIpoBepka noMallHEro 3a1aHus
Anepuas pusuka 4
OcHOBBI (PM3UKH ATOMHOIO SApPa
CocraB aTOMHOrO0 siipa. XapakTEpUCTUKH sJipa: 3aps]l, Macca,
17 SHEPTHUsl CBS3M HYKJIOHOB. PainoakTUBHOCTh. BUJIbI M 3aKOHBI painoak- 2
TUBHOTO U3i1y4eHUs. A nepHsle peakuuu. lenenue suep. CUHTE3 siaep.
JlerekTupoBaHue sAepHbIX n3aydeHui. [ToHsTHEe 0 JO3UMETPUH U 3alUTe.
JiieMeHTapHbIe YacTulbl. Pu3nyeckasi KAPTUHA MUPA
DyHIaMEHTAIIbHBIE B3aUMOJICHCTBUS U OCHOBHBIE KJIACCHI dJIe-
MEHTapHbIX YacTUll. YacTUIbl U aHTUYACTULIBL. JIENTOHBI U aIPOHBI.
KBapku.
18 Oco0eHHOCTH KIacCH4ecKoi 1 KBaHTOBOH (pusuku. Metomonorus 2
COBPEMEHHBIX Hay4yHO — UCCIIEI0BATENIbCKUX NTPOrpaMM B o0aactu Gpu3u-
k1. COBpeMEHHbBIE KOCMOJIOTUYECKHE NpeAcTaBiIeHus. JlocTukeHus
HaOJI0AAaTeNbHOM aCTPOHOMUU. PEBOIIOIIMOHHBIE U3MEHEHNUS B TEXHUKE U
TEXHOJIOTUSIX KaK CJIEJICTBHE HAYYHBIX JOCTHKCHHI B 001aCTH (PU3HKH.
Hroro yacos 108
5.2 IlpakTuyecKkue 3aHATHS
Henens Tema u conepkaHue MPaKTUYECKOTO 3aHATHS O6bem |BTomume-| o I
- JIC, B UHTCP-
;IeeCTpa Hacon aicTI/IBHoflI3 KOH-
dbopme TpoJIs
ceMecTp 18 18
MexaHunka 10 10
1 KunemaTtnka KpuBOJMHEMHOTO JBUKEHUSI MAaTEPUAIBHON TOUKHU 2 2
3 Kunemaruka BpamareiabHOro JBUKEHHSI MaTEPUATbHON TOUKH. 2
JlnHamuka maTepuasbHONM TOYKU
5 3aKoH coxpaHeHMs UMIysbca. PaboTa v sHeprus npu rnocrymna- 2 2
TEJIbHOM JBH)KEHHU. 3aKOH COXPAHEHHUS YHEPTUU
7 JlnHamuKa BpalaTeIbHOTO IBMKEHUS TBEPIOTO Tea. 3aKOH CO- 2 2
XPaHEHUs MOMEHTa UMITyJIbCa
9 PaboTa u sHeprus npu BpaiaTeJIbHOM ABHKEHUH. J[BHKEeHHE B 2 2 KonTp.
HEUHEpLHUaIbHBIX CUCTEMaX OTcueTa. MexaHHKa KUKOCTH. pao.
KonTpoJsbHasi padora.
Mexannyeckue K0J1e0aHUS U BOJIHBI 4 4
11 Kunemaruka rapMoHnueckux kosiebanuil. neanbHplil rapMoHu- 2 2
4ECKUI OCLMIIATOD
13 Crnoxenue konebanuii. 3aTyxaromye U BEIHY)KICHHBIC KOJIeOaHusI. 2 2
MexaHn4ecKHUe BOJIHbI
MouJiekyJisspHasi GUM3HKA U TEPMOJTUHAMHUKA 4 4
15 YpaBHeHHE COCTOsIHUSA UAeaIbHOrO rasa. Msomnporueccel. Ilepsoe 2 2
HAYaJI0 TEPMOJMHAMHUKHI
17 Temnoele Mamuebl. [{ukn Kapro. Ourponusa. KonrpoJsbsHnas pa- 2 2 KonTp.
0ota paod.
2 cemecTp 18 18
DJIEKTPOCTATHKA M MOCTOSTHHBIN TOK 8 8
1 3axoH Kynona. 3akon coxpanenus 3apsaa. [IpuHuun cynepnosu- 2 2
LIUU JIEKTPOCTATUYECKUX MOJIEN




3 IIpumenenue teopemsl I'aycca it pacuera nosieid. Berauciienue 2 2
NOTEHIMAJIOB IEKTPUUYECKUX MOJIeH
5 ONEKTPOEMKOCTh IIPOBOJHUKOB U KOH/IEHCATOPOB. DHEPI U JIEK- 2 2
TPOCTATUYECKOTO 10JIsA. 3aKOHBI IIOCTOSIHHOTO TOKa. [IpaBuiia
Kupxrodoa.
7 KourpoJbHnas padora 2 2 Konrtp.
paod.
Marnerusm 10 10
9 MarnutHoe nosnie B Bakyyme. 3akoH bBUO — Capapa — Jlamaca. 2 2
[Tpunimn cynepno3unuu. Cuiia Amnepa. Cuna Jlopenua
11 Pabora o nepemenieHuIo NpoBOAHUKA U KOHTYpa C TOKOM B Mar- 2 2
HUTHOM I10JIe. DJIEKTPOMAarHUTHAas UHYKIIHSI
13 MaruauTtHoe 1nosje B BelecTBe. DHEprust MarHuTHoro nosist. Kon- 2 2 Konrtp.
TpPoJibHasi padoTa paod.
15 KonebarenbHblil KOHTYp. 3aTyXaromue 3JeKTPOMarHUTHBIE KoJie- 2 2
Oanus
17 BoinyxneHnslie anekTpuueckue koaedanus. Pezonanc. 3auernoe 2 2 3auer
3aHATHE
3 cemecTp 18 18
BoJiHOBasi onTHKA 6 6
1 I'eomeTpuyeckas onTuka 2 2
3 Wnrepdepennus ceera Judpaxius ceeta 2 2
5 [Tonspuzanus ceera. KonrpoabHas padora 2 2 Konrtp.
paod.
KBanToBasi pusuka 10 10
7 CsotictBa (oToHOB. Bonusbl ne bpoiins. 3akoHbI TEIIOBOTO U3ITY- 2 2
YCHUS
9 ®otoadext. BricTymuienus no remam pedeparos. dddexr 2 2
Komnrona
11 JlaBiienue ceera. BonHOBBIE CBOKMCTBA MUKPOYACTHIL. 2 2
13 BoicTynnenus no temam pedeparos. [lpocteitmne ciydau asu- 2 2
KEHHS MUKPOYACTHII
15 Atom Bojopona. CriekTpasibHble 3aKOHOMepHOCTH. KoOHTpoOsIb- 2 2 KonTp.
Has padoTa pao.
SnepHas ¢pusuka 2 2
17 PagnoaxtuBHOCTb. ledext macchl. Snepuble peakuuu. Mroro- 2 2
Basi KOHTPOJIbHas1 padora
Hroro yacon 54 54

5.3 JlaGopaTropHblie padoThI

B Havane cemectpa oOGyuaromuecs: 00513aHbl IPOUTH HHCTPYKTAX MO TEXHUKE OE30MMaCHOCTH MPH MPO-
BEJICHUH JIAOOPATOPHOIO MPAKTUKyMa B Kax /101 n3 naboparopuit kadeaps! puzuku. OO0 3TOM J0KHA OBITH
ClIeJTaHa 3amuCh C MOANMCHIO KaXIOTO CTYJICHTa U MPETIoIaBaTelIei, MPOBOANBIINX HHCTPYKTAX B CIICIIH-
aJIbHOM JKypHaJe.
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1 cemecTp

18

Mexanuka

Boanoe 3anarue. MHcTpykTax no rexHuke 6esonacHocTy. I1o-
I'PEIIHOCTb U3MEPEHUM.

CTyIeHTHI BBITIOJIHSIOT OJIHY U3 Pa0OT B COOTBETCTBHH C HH/U-
BUYQJIbHBIM T'papUKOM:
— OIpeleNieHue CKOPOCTH MOJIETa MYJIH € TIOMOIIbI0 0aj-
JIMCTUYECKOTO MassTHHKA (JlTabopaTtopHas padoTa Nel.6);
— ompeJeseHue YCKOpeHHs cBOOOIHOTO MaIeHUs Ha Ma-
muHe ATByaa (mabopatopHast padora Nel.l);
— OIpeJeNIeHUe YIIPYroro MOIyJIsl CIBUTA CTAJIbHON TPO-
BOJIOKHM METOJIOM KPYTHJIbHBIX KojeOaHul (J1aboparop-
Has pabora Nel.2);
— HCCIIeIOBaHUE JBUKEHUS TEJ B KUAKOCTH (J1abopaTop-
Has padora Nel.10).

CTyIeHTBI BBIIOJIHSIFOT OJIHY U3 Pa0OT B COOTBETCTBHH C HH]U-
BUYQJIbHBIM TPapUKOM:

— OIpeleNieHue MOMEHTa HHEPIIMHA METO0M TPUPHIIPHO-
ro nojiBeca (1abopatopnas padora Nel.3);

— ompeJesieHue MOMEHTA HHEPIIMU METANTHIECKUX KOJIell
MIpU TOMOIIM MasiTHUKa MakcBesia (J1abopaTtopHast pa-
6ota Nel.4);

— olpeJeNeHne MOMEHTa HHEPIIMA MaXOBHKA 1 MOMEHTA
cuil TpeHust (1aboparopHasi pabota Nel.4).

3aueTHOE 3aHATHE

OTUYCT

MexaHuuyeckHe K0J1e0aHus ¥ BOJHbI

CTyneHThI BHIIOIHSIOT OJIHY U3 Pa0OT B COOTBETCTBUHM C UHIU-
BUYAJIbHBIM TPaQUKOM:

— U3y4yeHHe KosleOaHUH MaTeMaTHYeCKOro U (pU3NYeCKOro
MasTHUKOB (J1abopaTopHas pabota Nel.12);

— OlpeJeNeHne YCKOPeHHs CBOOOIHOTO MaICHUs C TIOMO-
1Ipto0 pu3nyeckoro MasTHuKa (JtaboparopHast pabota
Nel.11, 1.13);

— W3y4YCHHE PE30HAHCHBIX SBJICHUH MPH KOJIEOAHHSX TIOC-
KOH npyxwuHsbI (1abopatopHas paborta Nel.14).

SR
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CTyIeHTHI BBITIOIHSIOT OJIHY U3 PadOT B COOTBETCTBHH C HH/HU-

BUYQJIbHBIM T'papUKOM:

— OIpeJeNieHue CKOPOCTH 3BYKa B BO3IYXE METOJIOM CTOSI-
yeit BoytHbI (J1abopatopHast padota Nel.15a);

— OIlpeJiesIeHue CKOPOCTH 3BYKa METOJ/IOM c/BHra ¢a3 (Ja-
6oparopHast padota Nel.150).

13

3adeTHOE 3aHATHE

OTUECT

MouiekyJisspHasi GU3HKA U TEPMOTUHAMHUKA

15

CTy,HeHTI)I BBIITIOJIHAKOT OJIHY U3 pa60T B COOTBETCTBHU C UHIU-

BUYQJIbHBIM I'paUKOM:

SR ~N




— ompenenenue ko3 uIeHTa BHYTPEHHET0 TPEHUs BO3-
IyXa Ipy pa3NUYHBIX TeMIepaTypax (i1adopaTropHas pa-
6ota Nel.16);

— olpeJeNeHue yAeIbHON TeIIOEMKOCTH BO31yXa MPH I0-
CTOSIHHOM J1aBlieHUU (J1aboparopuas padota Nel.17);

— OIpeJeJIeHUE OTHOIICHUS TeIUIOEMKOCTEH BO3IyXa MpH
MIOCTOSTHHOM JIaBJICHUH U TIOCTOSIHHOM 00beMe (J1abopa-
TopHas padora Nel.18a, 1.180);

— OIpeleNIeHUE YACIbHOMN TEIUIOTHl KPUCTAILTH3AIMN U H3-
MEHEHHUS YPHTPOIUH MPH OXJIKIACHUH 0J0Ba (Jadopa-
TopHas padota Nel.19);

— MWyuenwne peanbHOTO Ta3a (3ddext xoyns - Tomcona)
(;maboparopnas padora Nel.20).

17

3adeTHOE 3aHIATHE

OTUCT

2 ceMecTp

18

DJIEKTPOCTATHKA M MOCTOSAHHBIN TOK

BBopaHoe 3aHsaTHE. NHCTPYKTaXK 1O TEXHUKE O€30MaCHOCTH.
CTyIeHTHI BBITIONHSIOT OJIHY U3 padOT B COOTBETCTBUH C WHIU-
BUJYaJIbHBIM TPapUKOM:
— MOJENMPOBAHHE AIEKTPHUYECKHX T0JIei (JlabopaTopHas
pabora Ne2.1);
— OIpeleNieHue eMKOCTH KOHJ/ICEHCATOpa OCPEICTBOM H3-
MepeHHUst TOKa pa3paaku (1adbopatopHas pabora Ne2.2);
— ompeJeNeHnue eMKOCTH KOHIeHCAaTOpoB MeTo oM CoTH
(;maboparopnas padbota Ne2.3).

CTyzneHTBI BBIIOIHSIOT OHY U3 pabOT B COOTBETCTBHHU C WH/IU-
BUIYaJIbHBIM TPapUKOM:
— ompenenenue D/]C uCTOUHNKA METO10M KOMIIEHCALIUU
(;mabopatopHas pabota Ne2.4);
— un3ydeHue 006061eHHoro 3akoHa Oma u usmepenune I/1C
METOI0M KOMITeHcaluu (J1aboparopHast pabota Ne2.6).

CTyneHTHI BBITIOIHSIOT OJIHY U3 Pa0OT B COOTBETCTBHH C HH/HU-
BUJYaJIbHBIM I'paUKOM:
— onpeaenenne IJIC nCTOUHUKA METOIOM KOMITCHCAITHI
(;maGoparopnas padota Ne2.4);
— wu3yuyeHue o0o0meHHoro 3akoHa Oma u u3mepenne IJ1C
METOZ0M KOoMITeHcanuu (J1abopatopHast pabora Ne2.6);
— W3MepeHHUe CONPOTUBIICHHUS POBOJHUKOB MOCTHKOM
VYurcrona (;1aboparopnast padota Ne2.5);
— HCcleloBaHMe IpoCTelIel aeKTpuyeckoi 1enu (Jado-
paropHas pabota Ne2.7).

3aueTHOE 3aHATHE

OTUCT

Marmerusm

10

CTyIeHTHI BBITIOIHSIOT OHY U3 PadOT B COOTBETCTBHH C HH/HU-
BUYaJIbHBIM I'paUKOM:
— OmpezeNneHue yaeIbHOTO 3apsiia IeKTPOHA C TOMOIIBI0
MaraerpoHna (;1abopatopHas pabota Ne2.8a, 2.80);
— U3y4YeHHE MarHUTHOTO MOJIA cojieHouAa (JlabopaTopHast
pabota Ne2.9).

11

N3yuenue siBneHus B3auMHOW MHAYKIMHU (JTabopatopHast pabora
Ne2.10). 3aueTHOE 3aHATHE

OTUCT




13

CTyI[CHTLI BBITIOJIHAIOT OAHY U3 pa60T B COOTBETCTBUU C UHAU-
BUYaJIbHBIM TPapUKOM:

— CHJATHUC KpHBOﬁ HaMaronnivmBaHHA U IICTJIIN TUCTCPE3nCa C
MOMOIIIBI0 ociryutorpada (J1aboparopras padbora
Ne2.11);

— omnpenenenue Touku Kropu eppomarueruka (;rabopa-
TopHas pabora Ne2.12).

15

CTyzneHTHI BBIIOIHSIOT OHY U3 pabOT B COOTBETCTBHHU C MH/IU-
BUYaJIbHBIM TPapUKOM:

UCCIIeJOBaHHE 3aTYXaIOMINX JICKTPOMAarHUTHBIX KOJIEOaHUH
(;1abopatopnast padbora Ne2.14);

M3y4CHUE BBIHY)KICHHBIX JICKTPOMAarHUTHBIX KosieOaHuii (Jia-
6oparopnas paborta No2.15).

17

Htorosoe 3austue. 3auer.

OTUCT

3 cemecTp

BoauoBas onTuka

BBoanoe 3ansTHe. I/IHCTp}IKTa)K 10 TEXHUKE 0€30IaCHOCTH.

Nzydenue sBnenust uaTepdepernun (1adboparopHas padora
No2.20).

CTyneHThI BHIIONHSAIOT OJIHY U3 pabOT B COOTBETCTBUH C UHIU-
BHTyaJIbHBIM T'PaUKOM:
— u3ydeHwue sBleHus audpakuuu (1adbopatopHas pabora
Ne2.21);
— W3YYCHHE MOJIIPU30BAHHOTO CBETa (J1abopartopHas pado-
Ta No2.22).

3adeTHOE 3aHATHE

OTYCT

KBanToBasi pusuka

CTyneHThI BHIIOIHSIOT OJIHY U3 Pa0OT B COOTBETCTBHHM C UHIU-
BUYaJIbHBIM TPaQUKOM:
— olpeJesieHue TeMIepaTypbl ONTHYECKUM MHPOMETPOM
(;mabopatopnas padota Ne3.01);
— wuccienoBanue BHemHero ¢potosddexra (mabopaTopHas
pabota Ne3.02);
— wuccnenoBanue porodddexra (1aboparopHas padbora
Ne3.03);
— H3Y4YEHHE CIIEKTpa aToMa Bojopoja (JabopaTopHas pa-
6ota Ne3.04);
— audpaxius MUKpOYacTUIl Ha eI (KOMIIbIOTEpHAs pa-
6ota Ne4.05);
—  TPOXOXKICHHE MHUKPOYACTHII Yepe3 TOTCHIINATBHBIN Oa-
prep (komnbroTepHast padbota Ne4.06).

(SR
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CTyIeHTHI BBITIOTHSIOT OJHY U3 PadOT B COOTBETCTBHH C HH/HU-
BUYQJIbHBIM I'papUKOM:
— OIpeJeNIeHUe SHEPTHH aKTUBAIIMH TPUMECH B TIOTYIIPO-
BoJHUKE (1abopaTopHas padota Ne3.07);
— U3y4YCHHE SBJICHUS UCITYCKAHHs CBETA MOJIYIPOBOIHHUKA-
MU (1abopatopHas paborta Ne3.08);
— Hn3ydeHHe (pOTONpoOBOIUMOCTH B MOJYIPOBOJHUKAX (J1a-
6opatopHas pabora Ne3.09);
— U3y4YCHHE BBHIPSMIISIOLUINX CBOWCTB MOJIYIIPOBOAHUKO-
BBIX J11010B (J1abopaTtopHas padora Ne3.10).




13 ‘ 3aueTHOE 3aHATHE 2 OTYeT
Anepuas pusuka 4
15 CTyaeHTHI BBITTONHSIOT OJIHY U3 pa0OT B COOTBETCTBUH C UH/IU- 2
BUYQJIbHBIM T'PapUKOM:
— HCCleI0OBaHue MOTJONIEeHUs 3- YaCTHI] B pa3IM4YHbIX Ma-
Tepuanax (;maboparopHasi padora Ne3.16);
— OmpeeNieHue JJIMHBI Tpo0era a-4acTull B Bo3ayxe (Ja-
O6opaTtopHas padora Ne3.17);
— OmpeeNieHne NHTCHCUBHOCTH MOTOKA YaCTHI] PaIHOaK-
TUBHOTO M3ay4deHus (1abopaTopHas padbora Ne3.18).
17 3adeTHOe 3aHITHE 2 OTYeT
Hroro yacos 54

5.4 CamocrositenbHas padora cryaenrta (CPC)

JIJiss caMOCTOSITeTLHOM Pa0OTHI PEKOMEHIYETCS COOMIOAATh MPEUIOKCHHBIN rpaduk, mpu HeoO-
XOJMMOCTHA OOYYAIOIIUKCS €ro KOPPEKTUPYET C YY4ETOM OOBEKTHUBHBIX OOCTOSTENBCTB W (WIIK) JIUY-
HOCTHBIX OCOOCHHOCTEH

Henens Bunst Ob6beMm
Conepxxanne CPC
ceMecTpa KOHTPOJISI 4acoB
1 cemecTp JK3aMeH 54

2 IToaroToBKa K MpakTUYECKOMY 3aHSATHIO IIPOBEpPKA JOMAIIHEr0 3a/1aHusl 1,5

3 [loaroroBka K BBIIIOJIHEHUIO J1a0. paboThI JIOITYCK K BBIIIOJTHEHUIO 1,5
IToaroToBKa K MpakTUYECKOMY 3aHSATHIO IIPOBEpPKA JOMAIIIHEr0 3a/laHusl 1,5

4 PaboTa ¢ KOHCIIEKTOM JICKITUH, ¢ YICOHUKOM 1,5
IToaroToBKa K MpakTUYECKOMY 3aHSATHIO IIPOBEpPKA JOMAIIHEr0 3a/laHusl 1,5
ITonroToBKa K BBINOJIHEHUIO J1a0. pabOThI JIOITYCK K BBIIIOJIHEHUIO 15

5 IloaroTroBka K NpakTHYECKOMY 3aHSATHIO MIPOBEpKa JOMAIIHETO 3a1aHUs ’
PaboTa ¢ KOHCTIEKTOM JIEKIHi, C yIeOHUKOM 1,5
IloaroroBka K NpakTHYECKOMY 3aHSATHIO MIPOBEPKA JOMAIIHETO 3aJaHUs 1,5

6 [ToaroroBka KOHCIEKTA MO TEME JIJIsI CAMO- MPOBEpPKa KOHCIIEKTa 1,5
CTOSATEIBHOIO N3Y4YEHHUS
[Toaroroska k 3amuTe y1a0. paboT OTHYET, 3alllhTa 1,5

7 IloaroroBka K NpakTUYECKOMY 3aHATHIO IIPOBEPKA JOMAIIHETO 3a/1aHHUs
[ToaroroBka KOHCHIEKTA IO TEME ISl CaMO- MIPOBEPKA KOHCIIEKTa 1,5
CTOSATEIBHOIO N3Y4YEHHUS

8 IloaroroBka K NpakTUYECKOMY 3aHATHIO IIPOBEPKA JOMAIIHETO 3a/1aHHUs 1,5
ITonroroBka KOHCIIEKTA IO TEME JUJISl CAMO- IIPOBEPKA KOHCIIEKTa 1,5
CTOSATENBHOTO N3YUYEHHUS

9 [ToaroToBKa K BBINOJIHEHHIO J1a0. pabOThI JIOITYCK K BBIIIOJIHEHUIO 1,5
IloaroTroBka K NpakTHYECKOMY 3aHSATHIO MIPOBEpKa JOMAIIHETO 3a1aHUs 1,5

10 IloaroTroBka K NpakTUYECKOMY 3aHATHIO IIPOBEpKA JOMAIIHETO 3a1aHHUS 1,5
PaboTa ¢ KOHCTIEKTOM JICKIIUH, C y4eOHUKOM 1,5

1 IToaroroBka K KOJUIOKBUYMY KOJUIOKBUYM 10 MEXaHUKE 3
ITonroToBKa K KOHTPOJIBHON paboTe KOHTp. pad. 1,5
[loaroTroBka K NpakTHYECKOMY 3aHSATHIO MIPOBEpKa JOMAIIHETO0 3aJaHUs 1,5

12 [ToaroroBka KOHCIEKTA IO TEME JUJISl CAMO- IIPOBEpPKA KOHCIIEKTA 1,5
CTOSATEIBHOTO U3YUYEHHUS

13 ITonroroBka k 3amure j1ad. pabot OTYET, 3alluTa 1,5
[loarotroBka K NpakTHYECKOMY 3aHSTHIO MIPOBEpKa JOMAIIHETO 3aaHUs 1,5




IloAroToBKa K NpakTUYECKOMY 3aHSATHUIO

MPOBCpPKA JOMAIITHETO 3aJaHUs

1,5

14 IToaroroBka KOHCIEKTA 10 TEME IS CAMO- MPOBEpPKa KOHCIEKTA 15
CTOATEIILHOT'O U3YUYCHUS ’
IToaroToBKa K BBINOJIHEHUIO J1a0. pabOThI JIOITYCK K BBIIIOJIHEHUIO 15

15 IloaroTroBKa K NpakTHYECKOMY 3aHSATHIO IIPOBEpKA JOMAIIHETO 3a1aHUs ’
[loaroroBka KOHCIIEKTa IO TEME JIJISl CAMO- IIPOBEpPKA KOHCIIEKTA 1,5
CTOATENBHOIO U3Y4YCHHUS

16 IloaroTroBKa K NpakTUYECKOMY 3aHSATHIO IIPOBEpKA JOMAIIHETO 3a1aHUs 1,5
PaboTa ¢ KOHCTIEKTOM JICKIIUH, C y4eOHUKOM 1,5

17 IToaroTroBka K KOJUIOKBUYMY KOJIJIOKBUYM 4,5
IToarororka k 3amute 1abd. paboT OTHYET, 3allluTa 1,5
[ToaroroBka K UTOrOBOMY 3aHSTHIO 1,5

18 IToaroroBka KOHCIEKTA IO TEME I CaMO- 1,5
CTOSATEIBHOIO U3Y4YEHHUS

2 cemecTp 3aver 72
IloaroTroBka K NpakTHYECKOMY 3aHSATHIO IPOBEPKA JOMAIIHETO 3a/1aHUs 2

) IToaroToBKa K BBINOJIHEHUIO J1a0. paboThI JIOITYCK K BBIIIOJIHEHUIO
[ToaroroBka KOHCIIEKTa IO TEME JIJISl CAMO- IIPOBEpKa KOHCIIEKTa 2
CTOSATEIBHOIO N3Y4YEHHUS
IloaroTroBka K NpakTHYECKOMY 3aHSATHIO IPOBEPKA JOMAIIHETO 3a/1aHUs 2

3 [lonroroBka K BBIIIOJIHEHUIO J1a0. pabOThI JIOIIYCK K BBIITOJIHEHUIO 5
PaboTa ¢ KOHCIIEKTOM JIEKIMi, C y4eOHUKOM
IToxroroBka Kk 3ammre j1ad. padoT OTYET, 3alUTA 2

4 IloaroroBka K NpakTUYECKOMY 3aHATHUIO IIPOBEPKA JOMAIIHETO 3a/1aHHUs )
PaboTa ¢ KOHCTIEKTOM JICKIIHi, C YIeOHHKOM
ITonroToBKa K BBINOJIHEHUIO J1a0. paboThI JIOITYCK K BBIIIOJIHEHUIO 2

5 IloaroroBka K NpakTHYECKOMY 3aHSATHIO IPOBEPKA JOMAIIHETO 3a/1aHUs )
PaboTa ¢ KOHCTIEKTOM JIeKIUH, ¢ yUeOHUKOM
IlonroroBka K NpakTUYECKOMY 3aHATHIO IIPOBEPKA JOMAIIHETO 3a/1aHHUs 2

6 [ToaroroBka K BBIIIOJIHEHUIO J1a0. paboThI JIOTTYCK K BBIIIOJIHEHUIO
ITonroroBka KOHCIIEKTA IO TEME JIJISl CaMO- IIPOBEPKA KOHCIIEKTa 2
CTOSATEIBHOIO N3Y4YEHHUS
ITonroToBka Kk 3amure j1ad. paboT OTYET, 3alUTa 2

7 IloaroTroBka K NpakTHYECKOMY 3aHSATHIO MIPOBEpKa JOMAIITHETO 3a1aHUs )
PaboTa ¢ KOHCTIEKTOM JIeKIUH, ¢ YUeOHUKOM

2 ITonroTroBka K KOJUIOKBUYMY KOJJIOKBUYM 4
ITonroroBka K KOHTPOJBLHOU paboTe KOHTp. pao. 2
IloaroroBka K NpakTUYECKOMY 3aHATHIO IIPOBEPKA JOMAIIHETO 3a/1aHHUs 2

9 [ToaroTroBKa K BBIIIOJIHEHUIO J1a0. paboThI JIOIYCK K BBIITOJIHEHUIO )
PaboTa ¢ KOHCTIEKTOM JIEKIHi, C YIeOHUKOM

10 IloaroTroBka K NpakTUYECKOMY 3aHSATHIO IIPOBEpKA JOMAIIHETO 3a1aHHUs 2
IToarororka k 3ammuTe J1a0. paboT OTYET, 3allnuTa 2
IloaroTroBka K NpakTUYECKOMY 3aHATHIO IIPOBEpKA JOMAIIHETO 3a1aHUS 2

11 [ToaroroBka K BBIMIOJHEHUIO J1a0. paboThI JIOMYCK K BBITIOJIHEHUO 2
PaboTa ¢ KOHCTIEKTOM JIEKIHi, C YIeOHUKOM
[loaroTroBka K NpakTHYECKOMY 3aHSTHIO MIPOBEpKa JOMAIIHETO 3aaHUs 2

12 [TonroToBKa K BBINOJIHEHHIO J1a0. pabOThI JIOITYCK K BBIIIOJIHEHUIO )
PaboTa ¢ KOHCTIEKTOM JIEKIHi, C YIeOHUKOM

13 [ToaroTroBka K NpakTUYECKOMY 3aHSATHIO IIPOBEPKA JOMAIIHETO 3aJaHUs 2
ITonroroBka Kk 3amure j1a0. padot OTYET, 3allUTa 2

14 [ToaroroBka K NpakTUYECKOMY 3aHSATHIO IIPOBEPKA JOMAIIHETO 3aJaHUs 2




ITonroToBKa K BBINOJIHEHUIO J1a0. pabOTHI

JOITYCK K BBIITOJTHCHUIO

PaboTa ¢ KOHCTIEKTOM JICKIIUH, C YUeOHUKOM 2
15 [TonroToBKa K BBINOJIHEHUIO J1a0. pabOTHI JIOITYCK K BBIIIOJIHEHUIO 2
ITonroToBka K KOJJIOKBUYMY KOJIJIOKBUYM 4
ITonroroBka Kk 3amure j1ad. pabot OTYeT, 3alluTa 2
16 IloaroTroBka K NpakTUYECKOMY 3aHSATHIO IIPOBEpKA JOMAIIHETO 3a1aHUs
ITonroroBka KOHCIEKTa IO TEME AJIsl CaMO- IPOBEpPKa KOHCIIEKTa 2
CTOSATEIBHOIO N3Y4YEHHUS
IToaroToBKa K MpakTUYECKOMY 3aHSATHIO IIPOBEpPKA JOMAILIHETO 3alaHusl 2
17 [ToxroroBka k 3amure 1ad. padoT OTYeT, 3aIlInTa 2
18 IlogroroBka K 3a4ery 3a4er 4
3 cemecTp JK3aMeH 90
2 ITonroToBka K MpakTUYECKOMY 3aHSATHIO IIPOBEpPKA JOMAILIHEr0 3a/laHusl 2,5
3 [TonroToBKa K BHINOJIHEHUIO J1a0. pabOTHI JIOITYCK K BBIIIOJIHEHUIO 2,5
IloaroroBka K NpakTHYECKOMY 3aHSATHIO IPOBEPKa JOMAIIHETO 3a/1aHUs 2,5
ITonroToBka KOHCIEKTa IO TEME AJIsl CaMo- IPOBEpPKa KOHCIIEKTa 25
4 CTOSITEJIBHOTO U3YYEHHUSI ’
IToaroToBKa K MpakTUYECKOMY 3aHSATHIO IIPOBEpPKA JOMAIIIHEr0 3a/laHusl 2,5
[ToaroroBka K BBIMOJHEHUIO J1a0. paboThI JIOITYCK K BBITIOJTHEHHIO 2,5
5 IToaroToBKa K MPaKTUYECKOMY 3aHSATHIO IIPOBEpPKA JOMAIIIHEr0 3a/laHusl 25
PaboTa ¢ KOHCTIEKTOM JIEKIHi, C YIeOHHUKOM ’
ITonroToBka K KOHTPOJBHON paboTe KOHTpOJIbHAs paboTa 2,5
6 ITonroToBka KOHCIEKTA IO TEME JJIsl CaMo- KOJIJIOKBHYM 75
CTOSATEIBHOIO U3YUYEHHUS], K KOJUIOKBUYMY ’
7 ITonroToBka Kk 3amure j1ad. pabot OTYeT, 3alluTa 2,5
IloaroTroBKa K NpakTHYECKOMY 3aHSATHIO IPOBEPKA JOMAIIHETO 3a/1aHUs 2,5
g IToaroToBKa K MpakTUYECKOMY 3aHSATHIO IIPOBEpPKA JOMAIIHEr0 3a/laHusl 2,5
PaboTa ¢ KOHCTIEKTOM JIEKIIUH, C YUeOHUKOM 2,5
9 IToaroToBKa K BBINOJIHEHUIO J1a0. paboThI JIOITYCK K BBIIIOJIHEHUIO 2,5
IloaroroBka K NpakTUYECKOMY 3aHATHIO IIPOBEPKA JOMAIIHETO 3a/1aHHUs 2,5
10 IloaroTroBka K NpakTHYECKOMY 3aHSTHIO MIPOBEpKa JOMAIIHETO 3aaHUs 2,5
PaboTa ¢ KOHCTIEKTOM JIEKIHi, C yIeOHUKOM 2,5
1 [ToaroroBka K BBIMOJHEHUIO J1a0. paboThI JIOMYCK K BBITTOJTHEHHIO 2,5
IloaroroBka K NpakTUYECKOMY 3aHATHIO IIPOBEPKA JOMAIIHETO 3a/1aHHUs 2,5
12 IloaroroBka K NpakTHYECKOMY 3aHSATHIO MIPOBEpKa JOMAIIHETO 3a1aHUs 2,5
PaboTa ¢ KOHCTIEKTOM JIEKIMi, C y4eOHUKOM 2,5
13 ITonroToBka K 3amure j1ad. paboT OTYET, 3alUTa 2,5
IloaroTroBka K NpakTHYECKOMY 3aHSTHIO MIPOBEpKa JOMAIIHETO 3aaHUs 2,5
14 IlonroroBka K NpakTUYECKOMY 3aHATHIO IIPOBEPKA JOMAIIHETO 3a/1aHHUs 2,5
PaboTa ¢ KOHCTIEKTOM JICKIIUA, C yUeOHUKOM 2,5
15 IToaroToBKa K BBINOJIHEHHIO J1a0. pabOThI JIOITYCK K BBIIIOJIHEHUIO 2,5
[loaroTroBka K NpakTHYECKOMY 3aHSTHIO MIPOBEpKa JOMAIIHETO 3a1aHUs 2,5
[ToaroroBka KOHCIEKTa MO TEME JIJISl CaMO- MIPOBEpPKa KOHCIIEKTa
16 CTOSITEJIBHOI'O U3YYEHHUSI 2,5
IlonroroBka K KOHTPOJILHOM paboTe KOHTpOJIbHas paboTa
IToaroroBka K KOJUIOKBUYMY 7,5
17 [loaroroBka K NpakTHYECKOMY 3aHSTHIO MIPOBEpKa JOMAIIHETO 3aaHUs 2,5
IToxroToBka Kk 3amure j1ad. paboT OTYET, 3alluTa 2,5
18 PaboTa ¢ KOHCTIEKTOM JIEKIIUH, C yUeOHUKOM 2,5




6. IPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBeTcTBUM ¢ Y4eOHBIM INITAHOM OCBOCHHE TUCLIUIUIMHBI HE IPEyCMAaTPHUBACT BHIITOJHEHUE
KypCOBOT'O IpOeKTa (paboThl) UM KOHTPOJIBEHOU PaOOTHI.

7. OHEHOYHBIE MATEPUAJIBI IJI51 NPOBEAEHUS TEKYIIEI'O KOHTPOJIAA
YCIIEBAEMOCTH U ITIPOMEXYTOYHOU ATTECTAIIUMH 11O JUCIUITJIMHE

7.1. Onucanue nmoka3arejieii 1 KpUTepHeB OleHMBAHHUS KOMIETEHUMA HA pPa3jIMYHbIX 3Ta-
nax ux ()OpMHUPOBAHUS, ONMCAHUE IIKAJ OLlEHUBAHUSA

KoneunsiMu pe3yibpTaTaMi OCBOCHHS MPOTPAMMBI AUCHUIUIUHBI SBISIOTCS C(OPMHUPOBAHHBIE KO-
THUTHBHBIE JECKPUIITOPBI «3HATHY», «YMETb», «BJIALETH», PACIIUCAHHBIC 110 OTACIBHBIM KOMIIECTCHIIUSAM.
@opMHUpOBaHUE ITUX ACCKPUITOPOB MPOUCXOIUT B TEUCHUE U3YUYCHUS NUCLMILIMHBI I10 3TalaM B pam-
Kax pa3jM4yHOIo BU/A 3aHATHHA U CAMOCTOSITEILHON pabOThI.

Otansl OPMHUPOBAHUS KOMITETCHIIUHA:

- Ha4aJbHBI — Ha 3TOM 3Tarne (GOPMHUPYIOTCS 3HAHUEBBIE U MHCTPYMEHTAJIbHBIE OCHOBBI KOMIIE-
TEHLIMHU, OCBANBAIOTCSI OCHOBHBIE KaTeropuu, popmupyrorcst 0a3oBbie yMeHuUs. CTyIeHT BOCIPOU3BOAUT
TE€PMUHBI, (aKThl, METOJIbI, IOHATHS, IPUHLUIIBI U [TPaBUJIA; peIaeT yueOHbIe 3a/1auu o 00pasiy;

- OCHOBHOM 3Tall — 3HaHUS, YMEHUs, HaBBIKK, oOecreunBaromue HopMupoBaHHE KOMIIETEHIINH,
3HAYUTENIBHO COBEPIIEHCTBYIOTCS, HO €II€ HE JOCTUraloT UTOTOBBIX 3HaueHui. Ha aTom aTane cryaeHt
OCBaMBAaET aHAJUTHYECKHE JCHCTBHS C MPEAMETHBIMU 3HAHUAMU T10 AUCUUILUINHE, CTIOCOOCH CaMOCTOsI-
TEJBbHO pelarh ydeOHble 3a/1a4M, BHOCS KOPPEKTUBBI B QJITOPUTM JIEHCTBHM, OCYILIECTBIISAS KOPPEKLIUIO
B X0/JI€ pabOThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;

- 3aBEpPLUAIOLIUI 3Tall — Ha 9TOM 3Tale CTYAEHT JOCTUIaeT UTOTOBBIX IMOKa3aTeIed 10 3asiBICHHON
KOMIIETEHIMH, TO €CTh OCBAaUBAaET BECh HEOOXOAMMBIM 00bEM 3HaHUI, OBJIAJIEBAET BCEMU YMEHUSIMH U
HaBbIKaMu B cdepe 3asgBIeHHONW KoMmmeTeHHHH. OH CIOCOOEH HCIOJIb30BATh 3TH 3HAHUS, YMEHUS,
HAaBBIKU IIPU PELICHUH 3aa4 ITOBBIICHHOM CII0KHOCTH U B HECTAHIAPTHBIX YCIIOBHSX.

Oransl (HOpMUPOBAHMS KOMIIETEHIIMM pea3yIOTCsl B X0/1€ OCBOEHUS MCUUIUIMHBI, YTO OTpake-
HO B pabouyeil mporpamMme JUCUUTUTUHBI «DU3HKay.

7.2. IIpn ocBoeHHUM OO0y4YAIIMMCS AUCHUIUIMHBI «PU3NKA» NPeIyCMOTPeHbI cielylolue
OlIeHOYHbIE MEPONIPUATHSA:

7.2.1 | KoHTpoJbHBbIE BONPOCHI H 331aHUA

Hcnonbzyemble (hOpMBI TEKYIIETO KOHTPOJIS:
— KOJUIOKBUYMBI;
— KOHTPOJIbHBIC pa6OTLI;
— pedepar;
— HOATOTOBKA OTUCTA U 3alllTa BBIIIOJIHCHHBIX J'Ia60paT0pHBIX pa60T.

7.2.2 | Tembl nMCbMEHHBIX PA00T MJIM KOMIIbIOTEPHOI0 TECTHPOBAHUS

1 cemecTp

KOHTpOJ’IBHaH pa60Ta HJIM KOJUIOKBUYM I10 TCMC «MexaHuKka

KoHTponbHast paboTa miv KOJUIOKBUYM 110 TeMe «MorekymsipHast hr3uKa U TEPMOTMHAMIKA

HOJIy‘ICHI/IC JOITYCKa, BBIITOJIHCHUC U 3allIUTa J'Ia60paT0pHLIX pa60T

DK3aMeH

2 cemecTp

KoHnTtposbHast paboTa miM KOJUIOKBUYM 1O TeMe «DJIEKTPOCTATHKA U TTOCTOSTHHBINA TOK)

KOHTpOJ’IBHaH pa60Ta HJIN KOJUIOKBHUYM I10 TCMC «MarseTusm» u ((GHCKTpOMaI‘ HHUTHBIC KOJIeOa-
HUA»

HonyquHe JOITYCKa, BBIITOJIHCHUC U 3allIUTa J'Ia60paT0pHLIX pa60T




| 3auer

3 cemecTp

KOHTpOJ’IBHaH pa60Ta HJIM KOJUIOKBUYM I10 TEMC «BomHoBas ontukay

KonTponbhas paboTa nnu KoJokBuyM 1o teMe «KBantoBast Gpusuka»

[Toryuenue pomycka, BEITIOJHEHUE | 3allUTa JJA00OPaTOPHBIX padboT

Pedepar no temaruke, kacaromeicsi OCHOBHBIX TOCTHXKEHUN (PU3NUECKON HAYKU U UX MPaKTHU-
YECKUX IPUMEHEHUM.
Temsbl pedepaToB npeacTaBieHbl B paboueil mporpaMme JUCHUIUIMHBIL.

DK3aMeH

7.3. Bubl 1eATeJIbHOCTH 00y4alomierocsi Ha pa3jJM4YHbIX 3Tanax GopMHUpPoOBaHHs KOMIETEeH-

1107071

Komme- Pe3yabTaTsl 00yueHus1, xapakrepusywomue | Buabl 1eATeJbHOCTH 00y4aiomerocs u
TeHIHs c¢()opMUPOBAHHOCTH KOMIIETEHIIMH 3Tanbl (POPMUPOBAHUS KOMIIETEHIHIA
3HaTh: 1,2, 3 cemMecTpsl:
— BO3MO’KHBIE BApUAHTHI IOUCKA YU€OHOM, Me- |— caMocTosTenbHasi paboTa MO OCBOe-
TOJUYECKON U HAYYHOU JTUTEPaTypHI, HUIO T€M, BBIHECEHHBIX Ha CaMOCTOS-
TEIBbHOE U3yUYEHHUE, TOJITOTOBKA K Olle-
HOYHBIM MEPOIPUSITHSIM, MOATOTOBKA
— CBOIO 00pa30BaTEIBHYIO TPACKTOPHIO. pedepara;
— CBOEBPEMEHHOE BHITIOJHEHHUE 3aJaHH
YMeTs: 1, 2, 3 cemecTpsl:
— IUIAaHUPOBATH BPEMsI CAMOCTOSITEIBHON pa- [— caMocTosTeNnbHass paboTa B COOTBET-
OK-8 00ThI Ha ATare 00y4YeHus; CTBHH C MpPEUIOKEHHBIM TpaduKoM,
— AaHAJIM3UPOBATH NIEPEUYCHD MOCTABIICHHBIX IpH  HEOOXOAMMOCTH O0YYarOUHiics
nepea HUM 3a7ady; €ro KOPPEKTHUPYET C y4eTOoM OOBeK-
— PAacCTaBIIATh IPHOPHTETHI TUBHBIX OOCTOSITENIBCTB M (WIJIM) JIMY-
HOCTHBIX OCOOEHHOCTEMH;
— CBOEBPEMEHHOE BBINOJHEHUE 3a1aHUI
Bnanets: 1,2, 3 ceMecTpsI:
— CMOCOOHOCTBIO K CAMOOPTaHU3AIlMU M CaMO- |— CBOEBPEMEHHOE BBITIOIHEHUE 3aJaHUi
o0pa3oBaHMIO Ha dTarne y4eOHOil 1esTenbHO- B COOTBETCTBHH C T'pa)KOM OCBOCHHS
CTH JIICITUTUTHHBI
3HaTh:
— OCHOBHBIE 3aKOHBI MEXaHUKH, OCHOBBI T€O- [— 1 cemecTp: Tekymias arrectanus (BbI-
pUU MEXaHUYECKUX KOJIeOaHUH U BOJH, MO- MOJITHEHHE W OTYETHOCTh MO Jlabopa-
TEKyIApHON (PU3MKU U TEPMOTUHAMUKY TOPHBIM paboTaM, KOHTpOIbHasE pado-
Ta WIH KOJUIOKBUYM TIO MEXaHHUKE,
KOHTpPOJIbHAsI pab0Ta WM KOJUTOKBUYM
10 MOJICKYJISIPHON (DPU3HKE W TEPMOJIH-
OIIK-1 HaMUKe);

— OCHOBBI TCOPHHU IJICKTPOMArdH€TrU3Ma,

— 2 ceMmecTp: TeKymas arrectanus (BbI-
MIOJTHEHWE W OTYETHOCTh MO Jabopa-
TOPHBIM padoTaM, KOHTpOJbHasl pado-
Ta WM KOJJIOKBHYM IO 3JIEKTPOCTATH-
K€ M TIOCTOSIHHOMY TOKY, KOHTPOJIbHAs
paboTa WM KOJUIOKBUYM IO MarHe-
TU3MY);




— OCHOBBI ONTHKH, (PU3UKH TBEPIOTO Tea U

KBaHTOBOH (PH3UKH;

¢dbuznveckue sBieHus 1 3OPEKThI, UCTIOb-
3yeMble MpH odecrieueHr HHPOPMAIOH-
HOI 0€30MaCHOCTH TEJIEKOMMYHHKAIIHOH-
HBIX CHCTEM

— 3 cemecTp: Tekyulas arrectauus (Bbl-
MOJTHEHWE W OTYETHOCTh MO Jabopa-
TOPHBIM paboTaM, KOHTpOJbHasE pado-
Ta WIK KOJJIOKBHYM II0 BOJHOBOH OII-
THUKe, KOHTpOJIbHasg paboTa WU KOJI-
JIOKBHYM I10 KBAHTOBOM (hUBHKE;

- 1,2, 3 cemecTpnl

VYMerTh:
— CTPOWTH MaTeMaTHUYECKHE MOJCTU Ppuznye-

CKHUX SIBJICHHM U IIPOLIECCOB;

pemaTh TUIOBBIC MPUKIIATHBIC (PU3NUECKHE
3aJ1auM;

aHa.HI/IBI/IpOBaTI) u HpI/IMeHﬂTI) (1)I/ISI/IT-IGCKI/IG
SBIICHHUS U 2(PPEKTHI Ut peIIeHUS TPAKTH-

1,2, 3 cemecTpsl:

pelleHne CTaHJAPTHBIX ¥ PHUKIAIHBIX
(busmyecKux

3a/la4 Ha AYAUTOPHBIX MPAKTHYCCKHX 3a-
HSATHSX, BBIIOJIHCHUE JOMAIIHUX 3aJaHUH,
MOJITOTOBKA K KOHTPOJIBHBIM paboTamM
(MM) KOJIJIOKBUYMaM UM aTTecTalus [0

HUM, IIOJArOTOBKA K IIPOMEKYTOYHOM arTe-
CTallMU U IPOMEKYTOYHAs aTTecTalus

YECKHUX 3aJ1a4y oOecredeHus: nHHOpMaImoH-
HOIT 0€30MacHOCTH

Bnanets: 1,2, 3 cemecTpsl:

— METOJIaMH TEOPETHUYECKOTO UCCIIeIOBaHusl |— pabora ¢ yueOHMKOM, paboTa HaJ JEK-
(bU3HYECKUX SBJICHUH U MPOIECCOB; [IHOHHBIM MaTEPHAIIOM;

— HaBBIKAMU MPOBEACHMS (PU3MUECKOr0 SKC- |— BBINOJHCHHE JIAOOPATOPHBIX paboT B
NepuMeHTa U 00pabOTKH €ro pe3yabTaToB COOTBETCTBUU C TpapuKoOM, MPEI0-

JKEHHBIM B pabouell mporpamme JHcC-

[UINIMHEL «DU3HKa»

VYposenb ocBoenus komnereHuu OK-8 nmpoBepsieTcst Ha aTanax TEKYIEro KOHTPOJIs, B TOM YHC-
Jie B Ipoliecce NOAroToBKU pedepara B 3 yueOHOM ceMecTpe.

7.4. Bonpocsl 1151 JOMYCKA K BBHINOJHEHUIO J1a00pPaTOPHBIX padoT:

— llenb pabGoThL.
— Kakoe sBienue nzydaercs B padbote?
— Kakue 3aK0HBI OMUCKHIBAIOT 3TO sIBICHUE?

— Kakue ¢pusnueckne BeTMUUHbI IPU BBINOIHEHUH 1a00paTOPHOM pabOThl U3MEPSIOTCS U KaKHe
MOJJIEXKAT pacueTy?

— Tlopsiaok BbIIOIHEHUS PAOOTHI.
— Meroavka npoBeIeHNS U3MEPEHUN.
— Omnucanue SKCIIEPUMEHTAIBbHON YCTaHOBKH.

ITocne Gecenpl mpenogaBaTeab NPUHUMAET PeIIEHHE O JOMYCKe/HEOMYCKe K BBITOJIHEHUIO J1a00-
paTopHoii paboTHI.

Yr10o0BI OBITH JOMYIICHHBIM K BBITTOJIHCHUTO pa6OTBI CTYACHT JOJDKCH OTBETUTH HA BCC 3THU BOIIPO-
ChI.

7.5. 1iis 3amUTHI JIa0OPATOPHBIX padoT HEOOX0AUMO:

7.5.1. B Terpaau ans 1abopaTopHBIX pabOT BHIMOIHUTE 00pabOTKY pe3ylnbTaTOB U3MEPEHUH B CO-
OTBETCTBUU C «3alaHUSIMU», IPUBEIACHHBIMU B «METONNYECKUX YKA3aHUIX).



7.5.2. I1oaAroTOBUTH OTBETHI HA BOIIPOCHI:

— onucarhk HaOII01aeMOoe SIBJICHUE;

— yKa3aTh HEOOXOJMMBbIE YCIOBHS Il BOSHUKHOBEHUS M HAOIIOACHUS SIBICHUS;

— OOBSACHUTH SIBJICHHUE COIJIACHO TOM MM HHOW TEOPUH;

— IPHUBECTU IIPUMEPHI HAOIIOIEHUS 3TOTO SIBJIECHUS B IPUPOJE U IPUMEPBI IPUMEHEHHSI B TEX-
HUKE;

—  (usHuecKol BEIUYHHBIL:

— Ha3BaTh UCIMOJIb3YyeMble (PU3NUECKUE BETUUNHBI;

— yKa3aTh CBOWCTBO (Kaue€CTBO), KOJMYECTBEHHON MEpOl KOTOPOIo ABISAETCA KaXKaas U3 BEJIU-
YUH;

— chopmynupoBaTh HU3MYECKHIA CMBICI BEIUYHH;

— yKa3aTh €IUHHILY U3MEPEHHS (PU3NYECKUX BEINYMH;

— Ha3BaTh MaTeMaTHYECKHE CHOcOOBI pacyera M SKCIEPUMEHTAIbHBIE METOJbI ONpEaeIICHUS
BEJIMYMHBI;

— chopMynupoBaTh COOTBETCTBYIOIIMN (U3NYECKUN 3aKOH U 3allUCATh €r0 B aHATUTUYECKOM
BU/IE;

— yKa3aTh NPUYHHBI PACXOXKIECHUS TEOPUH C IKCIIEPUMEHTOM.

— OTBETUTh HE MEHEe, YEM Ha J[Ba BOIIPOCA U3 YEThIPEX MPEI0KEHHBIX.

Pe3ynbTarhl 3aUTHI OIICHUBAIOTCS 1O IBYXOALTLHOM cucTeMe: «3a4€Ty, «He3au€T». [Ipu oTBere
Ha 50% BOIPOCOB | OoJiee U3 MPEICTaBICHHBIX, Ja0opaTopHas padoTa CUUTASTCS BBIITOJHEHHOW U 3a-
YTEHHOMU.

7.6. B TeueHue ceMecTpa MPOBOJATCS NUCbMEHHbIE KOHTPOJIbHbIE padoThI (TEKyIINii KOH-
TPOJIb) B TPAJUIIMOHHOHN (popMe HITH 3JIeKTPOHHbIE KOJIJIOKBHYMBI.

Pe3ynbTarhl 3THX OLIEHOYHBIX MEPOIPUITUN OLIEHUBAIOTCS 110 YETHIPEXOAUIbLHOM CHUCTEME: «OT-
JUYHO», «XOPOILOY», «YAOBIETBOPUTENBHO», «HEYOBIECTBOPUTEIBHOY.

Kputepuu HeynoBierBopureinb-
purep OTtian4yHo Xopomo Y10BJ1€TBOPUTENBHO M P
OlleHUBAHUS HO
Tect Brimonnenue te- | Beimonnenue Tecta Ha | Bemmonnenue tecta Ha 50- B Tecte menee 50%
cta Ha 75- 100% 65-75% 65% MPaBUJIBHBIX OTBETOB
Pemenne crangaptHeix |3agauu pemeHsl B| IlpogemonctpupoBan | I[IpogemMoHCTpUpOBaH Bep-
U IPUKIAJHBIX 3a1a4 MIOJIHOM 00bEME U | BEPHBIN X0/ PEIICHUS HBII XOJ| pellIeHUs B
MOJIy4eHBI Bep- | BCeX, HO He MOJyueH | OONBUIMHCTBE 3a/1ad, Ipu 3ajauy He pelIeHbI
HBIE OTBETHI BEpHBIN OTBET BO BCEX |9TOM OOJIbIIAs YacTh 3a7a4
3ajayax HE JI0BeJIeHa J10 KOHLA

[Toce BBITTOTHEHUH JIEKTPOHHOTO KOJUIOKBHYMa O0yUYarOIIMIC Ha SKpaHe MOHUTOPA YBUIUT
OJIHY U3 YEThIpEX 3aIHCEN:
—  «OTtangHOY;
—  «Xopomioy;
—  «YIOBIIETBOPUTEIHHOY;
— «Knem Bac cHoBay.
[Tpu monydernu oneHoK «OTIHIHOY, «XO0POIIoY, «Y TOBIECTBOPUTEIBHOY» 00yUAFOIIHICS TTPOIIET

OTOT STall aTTECTAllH.



7.7. llpumepHblie TeMbl pedgepaTos (3 ceMecTp)

CtyneHT MOKeT BBIOpaTh TeMY U3 NMPEAJIaraeMoro Cucka, 0o MpeagokKuTh HHTEPECYIOLIYIO

€ro TeMy.

1.

XN kWD

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.

HelitpuHo u ero perucrpanusi.

Tepmosinepuslil koTen B Hespax ColiHia U mpo0JeMa COTHEYHBIX HEUTPUHO.
KBapku B sApax.

TepMosiiepHbIi CUHTES.

SnepHblit peakTop.

CHHXpPOTPOHHOE U31y4YEHUE.

®u3nuecKue CBOMCTBA IIa3Mbl.

OKCTpeMallbHbIE COCTOSIHUSI BEILIECTBA.

AxryanbHbIe Bopockl ¢pusnku ConHIa.
Kocmuueckue srydn.

JIBOIiHBIE 3BE3/IBI.

YepHble IBIPHI.

Opomonust BeesenHoH.

®u3MKa rajlakTUK U TAIAKTUYECKUX SAEP.
Kpucrannsl: yHuBepCanbHOCTh U UCKIHOUYUTEIBHOCTb.
Db ekt mamstu HopMBI.

CBepXIpoBOAUMOCTb.

CBepXTEKyUYECTb.

MarneTusm — yHUBEpCaIbHOE CBOMCTBO MAaTEPUHU.

. CEerHeTo3IeKTpu4ecTBO B KpUCTAIUIAX.
22.
23.
24.
25.
26.
27.
28.

duznyecKue MPUHIUIBI ASHCTBHSI MOTYIPOBOJHUKOBBIX THOJIOB M UX MPUMEHEHHUE.
OuznyecKue MPUHIUIBI ASHCTBUSI MOTYIPOBOIHUKOBBIX TPAH3UCTOPOB U UX MPUMEHEHUE.
HaHocTpyKTyphl 1 HAHOTEXHOJIOTHH

JlazepHasi TEXHHKA ¥ TEXHOJIOTHH.

Kunkne kpucTamipl M BX IPUMEHEHHE.

ATOMHBIE JIEKTPOCTAHITUH.

ConHeuHbIe 3JIEMEHTHI, COTHEUHbBIE OaTapeu.

7.8. DTan NpoMe:KyTOYHOr0 KOHTPOJIsI 3HAHU I

[IpenycmoTrpen koHTpoab B popme 3x3ameHoB (1 u 3 cemectpsl) u B popme 3auera (2 cemecTp).

JK3aMeH IMPOBOJUTCS B OAHON U3 ABYX (GopM:

— 1o Ouneram B TecToBOM hopme u3 12 3amaHuii, COCTaBIEHHBIX MPENoIaBaTeIeM Ha OCHO-
BaHWM cHenuUKAINN MPOMEXKYTOYHOW arrectaniun w3 EauHOW 0a3bl OIEHOYHBIX
cpenctB, GopMHpPyeMO U TOCTOSTHHO OOHOBIsieMoil kadenpoit ¢usuku BI'TY, B sTOM
ClIy4ae IPOBEPKY OCYILIECTBIIAET NIPENOAaBaTENb;

— B (dopMe AIEKTPOHHOI0 TeCTUpoBaHus Ha Iuargopme Moodle ¢ ucnonb3oBaHHEM TECTO-
BBIX 3aJJaHUI, KOMIUIEKTYEMbIX aBTOMAaTUYECKHU IyTeM clIy4yailHOW BBIOOPKH 12 TeCcTOBBIX
3agaHuii u3 EnuHol 6a3bl OLEHOUYHBIX CPEACTB, (POPMHUPYEMOI U TOCTOSIHHO OOHOBIIIEMON
kadenpoit puzuxku BI'TY, B 3TOM cityyae MpoBOAUTCS aBTOMATU3MPOBAHHAS IPOBEPKaA.



Bepcust 6a3pl OIICHOUYHBIX CPEACTB Ha OyMa)KHOM HOCUTEJE YKa3aHa B IIepeYHe Y4eOHO-
Meroandeckux pazpadotok moxa N 8.1.3.3, anextponnas Bepcusi npeacrasiena B OMMOC BI'TY.

KonTponbHOo-u3MepuTensHble MaTepuaibl OPMUPYIOTCS B COOTBETCTBUU C MPEACTABICHHON HU-

xKe creruduKanme.

3auer IMPOBOAUTCS HAa UTOTOBOM 3aHATHUH BTOPOTO CEMECTPA UCXOAA U3 aHAJIM3a BBIIIOJHCHHBIX U

3aYTEHHBIX JJAOOPATOPHBIX PA0OT U KOHTPOJIBHBIX padOT (KOJJIOKBHYMOB).

7.9. Cnenudukanusi NPOMe;KyTOYHON aTTecTaluu mo pusnke

0600mennsblii mian KUM no ¢pusuke 1 cemectp

3ananue | Tema Conep:xaTeibHOE
HANOJHEHUE TEMBbI

DJIeMeHTBI COJlep:KaHM,

nposepsiemblie 3aganusavmu KUM

1 Kunemarnka matepuaib- CKOpPOCTh M yCKOpEHHE MaTepu-
HOM TOYKH aIbHOM TOYKH, CPETHSS CKOPOCTD,
cpelHee yCKOpPEHHE.

Cpenusis myTeBas CKOPOCTb U
KyCOYHO-PaBHOMEPHOM MPSIMOJIHU-
HEWHOM JBMKEHUHU.

HopmanbsHoe yckopeHue, TaHTeH-
[HAIbHOE YCKOPEHHE.

Mogyib CKOPOCTH, MOYIIb YCKO-
PEHUST; MOIY/Ib YCKOPEHHUS UL
IJIOCKOT'O JIBHXKEHMUS.

YpaBHEHHE paBHOMEPHOT'O IIPSIMO-
JIMHEIHOTO JBHKCHUS.

1.1. Pagnyc-Bexkrop

F=ix+jy+kz, r=xX"+y +7°.

1.2. Bekrop ckopoctu. [Ipoekuns BeKTopa CKOPOCTH
Ha KOOpAWHATHBIE OCU

. d;: . e = -
u=d_,u:zux+]uy+kuz,
t

dx dy dz
Ux =_’Uy =—, UZ = —_
dt dt dt
1.3. Bekrop yckopenus. IIpoekius BekTopa ycko-
PEHUSI Ha KOOPIMHATHBIE OCH

YpaBHeHHE paBHOIIEPEMEHHOTO do  d*r
HPSMOJIIMHEHHOTO JBHKEHHUSI. d=—=
b
TIpocTpaHCTBO U BpeMsi B MEXaHH- dt dr’
ke Herorona. CrcTeMsl KOOpIHHAT d>
- e = 7 X
HHX peoOpa3oBaHMsI. fDI:BI/I‘Ie d=ia_+ ja_+ ka. .a = ’
CKHH CMBICJI IPOU3BOJHOMN U UHTE- x Y R dt2
rpana.
2 2
dy d’z
a =—,a =—;.
y 2 0%z 2
dt dt
1.4. TaHTeHIIMATBHOE U HOPMAILHOE COCTABIISIONINE
YCKOpPEHUSI
2
v dv _ _ v G
a =—.,da =—,ad=a a
n >r ’ T n’
R dt
_ 2 2
a=.la; +a, .
1.5. KunemaTtnueckue ypaBHEHHS IPH PaBHOYCKO-
PEHHOM JBVKEHUH
2
at
X=X,+0, I+ ,O. =y, +art.
1.6. Ilyts 1npu  KpUBOJIMHEHHOM  JIBHDKE-
5}
HUM § = J.U(l‘)dl‘.
4
2 Kunemaruka nocryna- VYrioBas CKOpOCTb, YIJIOBOE 2.1. YrnoBas ckopocThb
TEJIBHOTO M BpallaTelib- YCKOpEHHe, TIEpHOA U YacToTa d(‘o’ d¢
HOT'O JABWKEHHS a0Co- Bpalll€HUS. a=—,0=—.
JIFOTHO TBEPOTO Tena YpaBHEeHHE PaBHOMEPHOTO dt dt
BpAaLLEHUSI. 2.2. VrnoBoe ycKOpeHHe
—_ 2 =
YpaBHEHHE paBHOIIEPEMEHHOTO do d 7
BpAIICHUS. fg="-="T
CBs13b TMHEWHBIX W YTIIOBBIX dt dt :

BEJIMYWH IIPU BpAIIaTCJIbHOM

2.3 KunemaTH4ecKHe ypaBHEHHUs] paBHOYCKO-




JBUKCHHUHU.

PEHHOI'O BpamaTejibHOI'O ABUKCHUS
2

&t
& =const, ¢ =@, +a)0t+7,

w=wm,+é&t.
2.4. CBs3b TMHEWHBIX U YTJIOBBIX BEIUYUH

V=wR,a =¢eR.

JluHaMuKa MaTepHalb-
HO¥ TOYKH M MOCTYTIa-
TEJBHOTO IBHIKCHUS
TBEPJOro Telna

Ilepsslii 3axon HproToHa, oC-
HOBHOI{ 3aKOH TUHAMUKH (BTO-
potii 3akoH HeloToHa) MaTepu-
aNbHOM TOYKH, TPETUM 3aKOH
HeroTona.

Cuna ynpyrocta (3akoH ['yka).
Cuuta TpeHuUs! CKOTbKEHHUSI.
MMmnynsc MarepuanbHoil Tou-
KU. YIpyruil ¥ Heynpyruit
yzaap. 3aKOH COXpaHEHUS UM-
mynbca

3.1. NHepuuanpHble CUCTEMBI OTCUETa. 3aKOHBI
HeroToHna.
3.2. lenTtp Macc MEXaHMYECKOW CHCTEMBI U 3a-

KOH €r0 IBHUXXCHUS.
L1 | _
F. __Zmiri » U, __Zmiui ’
m- o m- i

do -
m—=-= ZE .
dt ‘35
3.3. MMmoynsc MEXaHWYeCKOW CHCTEMBI. 3aKOH

COXpaHEHUsl MMIyJbca. YNPYIHMi M Heynpyrui
yxap.

Zﬁl =0, P =Zmi5i =const .

Mexanundeckas paboTa
Y DHEPTHs

Mexanndeckas paboTa.
Kunernueckast sneprus. Io-
TeHUuanbHas sHeprus. Kon-
CepBaTUBHBIC U HEKOHCEPBa-
TUBHBIE CHJIBL.

ITonnas MexaHuueckasi SHeprus
cucreMbl. CBA3b MEKAY CUIION
U TIOTEHIMAJIbHOM 3HEprueil.
I'paguent ckansgpHoi PyHKIHU.
CronkHOBeHUS Tel. AGCOIIOT-
HO YIIPYTO€ CTOIKHOBEHUE.

4.1 Pabora nmepeMeHHOH criIbl. MOIIHOCTH
2
0A=(F,dr)=Fds, A, =[F,(s)ds.
1

e
dt
4.2 Kunernueckas sHeprus. Teopema 00 u3Me-
HEHUH KHHETHYECKOI SHepruu

N="— N=(F,D).

2 2
mo, mu;

B - ) ~— A2
4.3. KoHcepBaTHBHbIE U TUCCHUIIATUBHBIC CHIIBL.
[NorenumnansHas sHeprus. PaboTa KOHCepBaTHB-
HBIX CHJI

A,=-AU=U,-U,.
4.4. TlonHas PHEpPrus MeXaHUYECKOH CUCTEMBI.

3akoH COXpaHEHUA W HU3MCHCHHUSA DHEPTUH CH-
CTCMBI.

MowmeHT uHepuuu
TBEPJIOTO Tela

MowmeHT unepruu. MoMeHT
MHEPIIH MaTepUaIbHONH TOUKH,
MOMEHTHI HHEPIUH MTOJIO0TO
TOHKOCTEHHOTO IIMINHJpA,
KOJIbLIA, TOJICTOCTEHHOTO ITH-
JIMHJPA, CIUIOLIHOTO LIWINHIPA,
MOMEHT UHEPIMHU JIHCKA,
CTEpOKHS, L1apa.

Teopema IlIteiinepa.
Kunerndeckas »Heprus Bpara-
TEJILHOTO JIBIDKCHUSL.

5.1. MoMeHT uHepuMH Tela OTHOCUTENIBHO He-
MOJBHKHOM OCH

1 :Zn:miriz, I:jrzdm:jprde.
i=1

5.2. MOMEHTBI HHEpPIMH IPOCTEHIINX TeJI OTHO-
CHTEIBHO OCH, TIPOXOSIIEH depe3 IEeHTP Macc.
5.3. Teopema Illreitaepa

I=1 +md”.

5.4. Kunernueckas sHeprus Ipu BpallaTeIbHOM
¥ IJIOCKOM JIBIDKEHUU
2 2 2
lo mv. [ .o
T, = T = +
2 2 2

Mowmenr cunbl. OCHOB-
HOM 3aKOH JUHAMUKHU
BpALATEeIILHOTO JABHIKE-
HUS TBEPJOTO Tea.

MOMEHT CHIIBI OTHOCUTEIBHO
HETMOABWYXHOM TOYKH. MOMEHT
CHJIBI OTHOCHUTEIBLHO OCH.

6.1 MoMEHT CHIIBI OTHOCHUTEIIFHO HEIOABUIKHON
TOYKH.

M:[f-ﬁ].

6.2. MOMEHT CHJIBI OTHOCHUTEIHHO OCH.

]\7IZ=[F-F‘]

z




6.3. OCHOBHOI1 3aKOH IMHAMMKH BpaLaTeIbHOIO
JIBUKEHHUS TBEPJIOTO Tea.
799 i
dt

MowmeHT umnynbca
TBEPJOrO Tena. 3aKoH
U3MEHEHHs U COXpaHe-
HHSI MOMEHTa UMITYJIb-
ca.

MOMEHT UMITyJIbCa OTHOCH-
TENBHO TOYKU. MOMEHT UM-
MyJIbCa OTHOCUTENBHO OCH.
OCHOBHOM 3aKOH JTUHAMHKH
BPALIATENILHOTO JIBU)KEHUS
TBEPJOro Tea.

3aKOH U3MEHEHUs U COXpaHe-
HHS MOMEHTA UMITyJIbCa.

7.1. MOMEHT UMIIyJbca TBEPOTO Tejla OTHOCH-

TENIBHO OCH
L=[r-p]
7.2. MOMEHT UMIIYJIbCa OTHOCUTEIIFHO OCH

L =[r- p]z
7.3. OCHOBHOH 3aKOH JUHAMMKHU BPaLIaTEIIEHOIO
JIBIDKEHUS TBEPIOTO Tea.

L _
dt BHEUIH

7.4. 3aKOH U3MEHEHUS U COXPAHEHUS] MOMEHTA
HMITYJIbCA.
—=0; L =const.

dt

T'apmonnueckue xome-
0aHUs U UX XapaKTepH-
CTHKHU (MEXaHUYECKHE).
Juddepennmansroe
ypaBHEHHE TapMOHHYE-
CKHX KoJIeOaHUH U ero
peleHue. Yupyrue
BOJIHBI

AMInTyza, Iepruoj, 4acTora,
IUKIMYIEcKas 9acTOTa rapMo-
HHYECKUX KoJieOaHuUi.
Koopnunara, ckopocts, ycko-
peHUE KONEOIIoIeiCs TOYKH,
muddepeHIaIbHOe ypaBHEHHE
TapMOHUYECKUX KOJICOAHUH.
Kunerndeckas M HOTEHIAATb-
Hasi SHEPTHUS KoeOromeiics
MaTtepuanbHoi Touku. [TomHas
SHEprus KoJaeOoIeicst MaTe-
puasbHOM Touku. [Ipy>KuHHBIN
MasTHHK, MaTeMaTHIECKHI Ma-
STHHK, QU3NYECKUI MasTHUK.
JlnHa BOJIHBI, IEPUO/T BOJIHBI,
4acToTa, (asa, aMILIMTY/a,
BOJIHOBOE YHCJIO, BOJTHOBOM
BEKTOP.

YpaBHeHne Oeryiiei BOJIHEI,
BOJIHOBOE UHCJIO, TIOTIEPEUHBIE
Y ITPOJIOJIGHBIE BOJIHBI

8.1. MuddepennuansHoe ypaBHEHHE i c00-
CTBEHHBIX TAPMOHMYECKUX KOJIeOaHUH IPYKHUH-
HOTO MasTHHKa

¥+wjx=0, x=Acos(ot + ),

2 _ [k

0 - .
T m
8.2. 3aKOH COXpaHEHHUS SHEPTHU NPH T'apPMOHHU-
YEeCKUX KOJICOaHMIX
2 2 2 2
kx> mv”  kA®  mo,

max

2 2 2
8.3. Ympyrue BOJTHBI

=const .

&(x,t)=Acos(at —kx)., k =277Z,

ﬂ=uT=2,
1%

JuddepennmansrHoe
ypaBHEHHUE 3aTyXalo-
HIMX KoJieOaHmii (Mexa-
HUYECKHX ) U €ro pe-
nieHue. XapakTepucTH-
KM 3aTyXaloIuX KoJie-
OaHMiA.
JuddepennmansHoe
YpaBHEHHUE BBIHYKICH-
HBIX KOJICOAHHUHU U ero
peleHue (MexaHuie-
ckux). PezonaHcHbIe
KpHBEIE.

Koa¢pdurment 3aryxanus, coo-
CTBEHHAsI YacTOTa, JCKPEMEHT
3aTyXaHus, JOrapru(GMUICCKHIA
nekpeMeHT 3aryxanus. Judde-
pEeHIMATBFHOE YpaBHEHHUE 3aTy-
XaroIINX KoIeOaHuH.
PezonaHcHas gacToTa, pe3o-
HAHCHBIC KPUBBIE,
JuddepeniuaapHoe ypaBHe-
HUE BBIHYXKJCHHBIX KOJIeOaHUH

9.1. MuddepernnansHoe ypaBHEHHE M €ro pe-
HIeHWe 1 3aryxalomux kosieGanmit. ['padux
KOJICOaHHH.

¥+2p5+w;x=0,

x=Ae " cos(ot+a),

o=\ +p .

9.2. XapaKTepHCTHKH 3aTYXaIOMINX KOJICOaHUIT

1
T=—, 0=lnLt)=ﬁT.
p At+T)
9.3. MuddepenuuansHoe ypaBHEHHE W €ro pe-

UIEHKE /IS BBIHYXKIEHHBIX Kosebanuii. I'paduk
KoJIcOaHMiA.

¥+2Bx+@,x=f,cosmt,
x=Acos(ot+¢),
A=f, I (@ -a}) +4f° 0’ .

9.4. Pe3onanc

®,, =\, =25 .

10

OcHOBHOE ypaBHEHHE

I'azoBbIEe 3aKOHbI, U30TIPOLEC-

8.1. UneanpHebIH ra3. 3aKOHBI HACAILHOIO ra3a




MKT.
Pacnpenenenue Makc-
Benna u bonbnmana

cbl: ocHOBHOE ypaBHeHue MKT,
3aKOH ABOraJipo, 3aKOH Jallb-
TOHa, ypaBHeHue Knaiinepona,
ypaBHeHue MeHnzeneena-
Knaiinepona, 3akon boiins-
Mapuortra, I'eit-Jltoccaka,
[Mapis.

CpenHexkBagpaTU4YHask CKO-
POCTB, HanboJIee BeposITHAs
CKOPOCTb, CPEAHSASA CKOPOCTh
Moneky. Pacnpenenenue
Makcsernna u pacrpeieicHue
bonbumana. bapomerpuueckas

dhopmyna.

Il
x

PV ="2RT.P=nkT . P,
o ‘

8.2. OcHoBHoe ypaBHeHHe MKT

2 - 1 , 1,
P=—nEk=—nmuyv. =—pv. ,
3 0~'xe 3p K6
E=2kT.
2
8.3. CxopocTH MOJIEKyI
_ 3RT 8RT
UKB = 5 <L >= ’
M M
2RT
U, =, [—.
M

8.4. Bapomerpuueckas Qopmyna. Pacmpenere-
HHe boapiMana

—Mgh/RT —mgh/kT
P=Pe ™" , n=ne """ .

11

OCHOBBI TEPMOAUHAMH-
K1

Yucno creneneit cBo6o1bI. 3a-
KoH bosbiiMana o paBHOMeEp-
HOM paclpeesieHUH SHEPTUn
0 CTENEHAM CBOOOJIBI MOJIE-
Kyn. CpenHsis SHepTus MOJIEKY-
JIBL

BHyTpeHHsIs SHEprus rasa 1npo-
M3BOJIBHOI Macchl raza. Pabora
rasa.

MoutsipHas TEIII0eMKOCTb Ta3a
[IPY TIOCTOSTHHOM 00beMe, MO-
JISIpHAs TETIOEMKOCTb MPH TO-
CTOSIHHOM JIaBJICHUH; YpaBHE-
Hue Maiiepa. Y nenbHas Temio-
€MKOCTb IIPH MTOCTOSTHHOM 00b-
eMe, yaebHast TETUIOEMKOCTh
HPY MTOCTOSIHHOM JaBJICHUH.
IMoka3zarens agnabarsl uieab-
HOTO Ta3a.

[lepBoe Hauano TepMOJUHAMU-
KU B HHTETPAIBLHON U B U de-
pEeHIIMATILHOH (hopMe.

9.1 UYwmcno cremeneit cBoOonsl. BHyTpeHH:S
SHEPTHs HICATHHOTO Ta3a

<e>=—kT , U="2LRT.
2 M 2
9.2 PaboTa B TepMOAMHAMUKE
VZ
0A=PdV , A=|PdV.

Y
9.3. Y ienpHas U MOJIIpHAs TEIUIOEMKOCTh

c:d—Q, Csz,Cvzﬂ,
mdT
i+2

Cp=—"R.C,=C,+R.

9.4. TlepBEIii 3aKOH TEPMOAWHAMUKHA H €TO TPH-
MEHEHHE K U30IpoLieccam

00=dU+0A, Q=AU+A

12 OO6partumbie U HEOOpa- uxn Kapuo. Koaddunuent 12.1. Hukn Kapno. KITJ uukna
TUMBIE mponeccsl. LIuk- MOJIE3HOTO JIHCTBHS TETUIOBBIX A Q1 — Q2 Tl _ T2
JINYECKUE MTPOLIECCHI. MauH. BTopoii 3akoH Tepmo- N=—=——"—Npx = -
JTMHAMUKH Q1 Q1 Tl
OHTpOMHSA 1 €€ CTATHCTHYECKAst 12.2. DHTponus. 3aKOH BO3PACTAHHS DHTPOIIHH.
MHTEPIpPETAIN. CrarticTiyeckas MHTEPIpeTAIus
Koo dummenT monesnoro neii- d 0
CTBUS TEIUJIOBBIX MAIIIMH, I10- ds =—= , AS >0 , S=k Inw )
ne3Hast pabora, uukia Kapho. T
DHTpONHS, SHTPOIHS TIPH H30-
nporecax, TepMOIUHAMUYECKast
BEPOSITHOCTD
O000mennsii m1an KMM no ¢usuke 2 cemectp
3ana- Tema Copnep:karejbHOe DJ1eMeHTHI coflep:KaHms,
HHe HANOJHEHHE TeMbI npoBepsiemble 3aganusavmu KUM
1 DneKkTpocTaTuye- 3apsiz, 37eMeHTapHbIN 1.1. Dnextpudeckuii 3apsn. 3akoH Kynona
CKOE€ I10JI€ B BaKyy- 3apsill, TOYCUHBIH 3apsi 1 |q1| . |q2|
Me 3aKOH COXPaHEHHUs 3aps- " Z = —_ - Hi 2l
Ia, 3akoH Kyiona, 1 eN, P q; = const. F 4 E, 2

HaIPsKEHHOCTh JJIEK-
TPOCTAaTUYECKOTO I10JIA,
IIOTOK BEKTOPA Harpsi-
KEHHOCTH, IPUHLUI CY-
NEPIO3ULMH, TIOJIE TUIIO-

1.2. XapaKkTepuCTUKHU 3IeKTpocTaTHueckoro mnous. [lone
TOYCYHBIX 3aps10B




JISL.
Tlorenmman, pa3HOCT
HOTCHIIUAJIOB.

Teopema I'aycca mis
3NEKTPOCTATHIECKOTO
nosst. [Tose 6eckoneunon
TUIOCKOCTH, MOJIE IBYX
napajuIeIbHBIX TI0CKO-
CTeH, 3apsHKESHHBIX TIPO-
THBOIIOJIOXKHO, TTOJIE 3a-
psKeHHOI chepudeckon
MIOBEPXHOCTH, 110JIE 00B-
€MHO 3apsDKEHHOTO I1apa,
I10JI€ 3aPSKEHHON HUTH.

)
Il

F W 1 g
2

dre, r

1.3. [TpuHIME CyNepo3uLUH MoJel
E=2E.0=2.0.
i=1

1.4. ITotok BekTOpa HampsxkeHHocTH. Teopema ["aycca.
[Ipumenenne Teopemsl ['aycca k pacuety moneii ( mioc-
KOCTb, HUTB, c(hepa, Imap)

®, = [E,dS. @, ={E,dS =giZqi
S S 0

Pa6ota nons. Teo-
pemMa o IHPKYJISIHH.
DJIEKTPOEMKOCTb.
[IpoBogHuKM B
JNEKTpOCTaTH4e-
CKOM T0JIe. DJIeK-
TpPHYECKOE IOJIC B
JIUBIICKTPHKE.

TloTeHnmanBHOCTB K-
TPOCTaTUYECKOTO OIS,
LUPKYJISIHS BEKTOPa
HAIPsSHKEHHOCTH 3JIEK-
TPOCTaTUYECKOTO OIS,
TeopeMa O HUPKYIAIIN
BEKTOpa HAIPSKEHHOCTH.
HarmpsikeHHOCTB Kak rpa-
JTMEHT IOTeHIHraa, K-
BUITOTEHIMATBHBIE TI0-
BEPXHOCTH.

IIpoBOJHMKH B 371E€KTPO-
CTaTHIECKOM MOJIE.
DeKkTpuyecKoe mojie B
nuanexrpuke. [onspuso-
BaHHOCTB, IMJIEKTpHYe-
CKasl IPOHHUIIAEMOCTb,
JMJICKTPHIEcKast BOC-
HPUUMYUBOCTB, JJIEKTPH-
94ECKOE CMEIEHHNE, TEO-
pema I"aycca st anex-
TPHUYECKOTO HOJIS B IH-
9NEKTPHUKE. Y CIOBUS HA
TpaHUIIE pa3ziena AByX
JMANIEKTPHIECKHUX CPel.
DIEeKTPOEMKOCTb yeau-
HEHHOTO NPOBOJIHHUKA,
JNEKTPOEMKOCTh KOH/ICH-
caropa. DIEKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOpa.
CoennHeHns1 KOHICHCA-
TOpPOB. DHEPTHUS CUCTEMBI
HETIOJIBIYKHBIX 3apsi/IOB.
DHeprust 3apsHKEHHOTO
YEIMHEHHOTO NPOBO/HU-
Ka, QHEPTHs 3apPsHKEHHOTO
KOHZIEHCATOpa, YHEPTUs
3NIEKTPOCTATHYECKOTO
OIS

2.1. Pabota 1o nepemenieHHIo 3apsiia B IeKTPOCTaTHIe-
ckoM 1one. Teopema 0 HUPKYIIALUY

A, =-AW =q(p, —9,). §E€d£:0'

2.2. CBsi3b HANPSHKEHHOCTH U NIOTEHIIMAJA

2
E=—gradp. (p, - p,) = [E,dl.
1

2.3 IIpoBOJTHUKH U JU3NEKTPUKHU B AIEKTPUUECKOM IIOJIE.
[onspuzanus AudIEKTpUKA.

P=yeE.
D=gsE=¢,(1+ y)E=g,E+P.

2.4. DnexrpoemkocTs. Konnencaropsl. CoeuHeHNe KOH-
JIEHCaTOPOB

S
c=—91 =% Cop =>.C,,
(a2 d
L_zi
Cnom Ci .

2.5. DHeprus 3apsOKEHHOTO KOHJEHcaTopa. OHeprus
NEKTPUYECKOTO MOJIs

CU’ _q’ _qU Wzﬂ
2 2 2 2

W = V.

3,4

3aKOHEI IIOCTOSTHHO-
ro TOKa

[TocTosiHHBIN 2NeKTpUYe-
CKHi TOK, IJIOTHOCTh TO-
Ka, BEKTOP IIOTHOCTH
TOKa, HallpaBJeHHUE Mo-
CTOSIHHOTO 3JIEKTpuye-
CKOTO TOKa. DJIEKTpo-
JBIDKYIAst CHIIA, HaIps-
JKEHHE.

ComnpoTHuBieHue, yaenb-
Has dJIeKTpHUecKas Ipo-
BOJMMOCTb.

3axoH OMa 11 OZHO-
POJHOIO yyacTKa IIeNH B

3.1. Cuia ¥ IIIOTHOCTH TOKa

dg . 1

dt 1=y j=en<v>
3.2. Croponnue cuibl, D/1C u HanpspkeHue

ACIT[
&=

3.3. 3akon Oma A7 OATHOPOZAHOTO ¥ HEOJHOPOIHOTO
YYaCTKOB LIENU B HHTETPAIBHON 1 An(PepeHInanbHON

dhopme

A
U, =f:(¢1 -@,)+&,




UHTErpanbHOl u audde-
peHIMaNBHON Gopme, co-
npotusieHue. Compo-
THUBJICHUE COCTUHEHUS
MPOBOJIOB.

Pabora 1 MOIIHOCTH TO-
Ka, 3akoH [[xoynsa-Jlenna
B MHTETPaJbHOHN 1 -
(epeHIMaNBHON QopMe.
3axoH OMa Ui HEOIHO-
POIHOTO y4acTKa IIEIH.
[IpaBuna Kupxroga ms
Pa3BETBIECHHBIX LIETIEH.

_U _(¢1_§D2)+§12
[=— [=-"1"72)75
R bl R 9
/
R=p— = == ==
'DS j=oFE j=o(E+E") a:l
o)

3.4. IlocrnenoBaTellbHOE U MapaJJIEIbHOE COSTUHEHHE
MTPOBOTHUKOB.
3.5. Pabota 1 MomHOCTh ToKa. 3akoH J[xoymns-JleHma

U2
A=1Ut, P=1U =I°R=—,
R
2
Q:jzz(t)Rdt.
1

3.6. [IpaBuna Kupxroda u ux npuMeHeHHe K pacueTy Ie-

neﬁ.Zk:IkZO;leRiZZél.

MarsuTHoe 1oJie B
BaKyyMe

BekTop mMarauTHO# UH-
JYKIUU, BEKTOp MarHHT-
HOTO MOMEHTAa PaMKH C
ToKOM. Bekrop Hanps-
JKCHHOCTH MarHUTHOTO
nosst. CBA3b MEXy BeK-
TOPOM HAIPSKEHHOCTH U
BEKTOPOM MarHUTHOM
uHIyKOuu. 3akoH bro-
Cagappa Jlamaca.
MarnutHoe nose npsmo-
ro TOKa, MarHUTHOE I0JIe
B IIGHTpE KPyroBOIro To-
Ka.

4.1. Bextop MarHuTHOM HHAYKIUH. 3akoH bruo-Casapa-
Jlamnaca

dg:ﬁ-dd{—’rj,dza:ﬂ.w_

4z r 4r r
4.2. ITpuHIMI cyneprno3uuuy nojaeu

B=>B,.
4.3. MaraurtHoe noJie npsiMoro ¥ KpyroBoro TOKOB

=t p -l
27R 2R

4.4. MarautHblii MOMEHT KPYrOBOI'O TOKa

p, =1-mR*, A=IAD.

Teopema 0 LupKy-
JIAIMK BEKTOpa Mar-
HUTHOM UHITYKLUH.

Teopema 0 LUPKYIAIUU
BEKTOpa MarHNTHOW HH-
JIYKIHH.

3axkoH Ammnepa, Marsut-
HOE I10JIe CBOOOIHO JIBU-
JKYIIETocst 3apsifa, CHiIa
Jlopenna, ¢popmyna Jlo-
PEHIa, IBIKEHHE 3apsi-
JKEHHBIX JaCTHUI] B Mar-
HHUTHOM HOJIE.
MarHuTHbIN TOTOK

5.1. Teopema 0 TUPKYISAUUN MATHUTHOW MHITYKIUH TTOJIS

§B(d£ :/JOZIk .

5.2. Ilons Topoua u coleHOMIa
1y NI

27
5.3. Cuna Amnepa. Cuna Jlopenna
F=IB/sina, F =quBsina.
5.4. MarauTHbIi oToK. PaboTa 1mo nepemernieHuro mpo-
BOJIHMKA ¥ KOHTYpa C TOKOM B MAarHUTHOM HOJIe

® =BScoso

B= . B=pnl.

MarauTHoe 1oJie B

HamarangeHHOCTB, Mar-

6.1. HamarnuumBanue BeniecTBa. MarHuTHas: IpOHUIIAe-

BEIICCTBE HUTHAs BOCTIPUAMYH- MOCTh
BOCTb, MATHUTHAS TIPO- B = ﬂBo )
HUIIAEMOCTb.
3aKOH [OTHOTO TOKA JUTST 6.2. HampspkeHHOCTh MATHUTHOTO TIOJISL.
o B BemecTre. Teo- E = :U/JOH :
pema o IUPKYJIALUH 11 N
MarauTHOrO MOJIA B BE- 6.3. Llnpkymsimst Bekropa H
niecTBe. Y CIOBHA Ha
TpaHHIIE pa3zeia IByX §H ¢ dl = Z 1 k-
MarHuTHKOB. MarnuTHas 6.4 Jlna- n mapamarHetnku. Peppomarnetuxu. Kpusas
TIPOHHIACMOCTE. HaMarHn4uBaHusg. MaruuTHbli rucrepesuc. Touka Kiopu.
Jlna- u mapamMarHeTHKH.
®deppomarnetuxu. Kpu-
Basi HAMarHUYUBaHUSI.
MarHuTHBIH rUCTepe3uc.
Touka Kiopu
DNeKTpOMarHuTHAs Omnsitst Papanest. 3akoH 7.1.3axon Dapanes. [Ipasumo Jlenma
UHIYKIUS ®Dapanes. [Ipasuno Jlen- dD
na. /1C uHAyKIHHU B He- f = ——.
HOJIBMYKHBIX POBOTHH- dt




kax. OJ1C nnaykuuu B
JIBIDKYIIMXCSI U Bpallla-
FOLIUXCS TIPOBOTHUKAX.
WHIyKTUBHOCTH KOHTYpA.
Camounnykuus. Toku
[IPY pa3MBIKaHHUHU U 3a-
MBIKaHUHU Liend. B3anMm-
Hasl MHAYKIUSA. DHEPTHS
MAarHuTHOTO 1oJjst. Bux-
peBOE ANMEKTPUUECKOE
rose. Tok cMereHus.
[I11oTHOCTH MOJHOTO TO-
ka. O600mEnHas Teope-
Ma O HUPKYJISALUH.

7.2. OAC uHIyKIUH B ABUXKYILUXCS IPOBOJHUKAX
& =uBlsina.

7.3. Camonngykuus. DJC camonngykuun. IHoyKkTHB-
HOCTb COJICHOW/IA

o=11,¢& -1,
dt
7.4. DHeprus MarHUTHOTO TI0JsL. OOBbEMHAS TNIOTHOCTD
SHEPTUHU

L= puun’Vv.

LI? w 2 B?
W = _—, w=—= ,Llo,l'lH = .
2o

2 Vv 2

9 DIeKTPOMarHUTHbIC Ouexrpryeckuil koaeda- 8.1. L — C — xontyp. YpaBHenue koneGaHuii 1 ero pe-
KoseOaHus tensubiit L — C — xon- LICHUE
Typ. YpaBHEeHHE cBOOO/I- . 2 _ _
HBIX TAPMOHUYECKUX KO- q+aq 0, 4 = Dimax cos(a)ot + 0!) ’
neGaHuii B KostebaTenb- T =2r f LC .
HOM KOHTYpE, €ro pelie-
uue. @opmyiia ToMcoHa. 8.2. R — L — C — xouryp. VpaeHenue xonebauuii u
3aryxarome CBOOOIHBIC ero pemenue. ['paduk xonebarenpHOro Mporecca
KoJeOaHus P . 2 _
G+2pq+a,q9=0,
8 R — L — C — xonry-
- 2 2
pe. g=q..e" cos(awt+a), o=\ -B .
Bpewms penaxcauuu, jo-
rapudMudecKuii 1expe- 8.3. Bpewmst penakcaruu, torapuMUIECKHH TeKPEMEHT
MEHT 3aTyXaHus, 100- 3aTyXaHus, J00pPOTHOCTh
POTHOCTb. 1 q e ™
*BeKTOpHbIE TUarpaMMbl T=—, A= IH% s
BeIHYy>X/1€HHBIE JIEKTpU- q.,.€
yeckue Konedanus. Pe3o-
HaHc. Pe3oHaHCHBIE KpH- 0= T 1 [L
BEIC. - 2 - rR\C :
10 3aKOHBI FEOMEeTPHU- 3aKoH MPSIMOJIMHEHHOTO 10.1. 3aK0H NPSIMOJIMHEHHOTO pacpOCTPaHEHHUS CBETA.

YEeCKOH ONTUKH

pacIpoCTpaHEeHHUs CBETa,
3aKOH OTpaKEHHE, 3aKOH
HPETOMIICHUS, TPHHIIUIT
Depma, popMysia TOHKOH
JIMH3bI, TOKAa3aTeNb Mpe-
JIOMJICHHUS.

*3aKOH NMPSIMOJIMHEHHOTO
pacIpoCTpaHEeHHUs CBETa,
3aKOH OTPa)KEHHE, 3aKOH
HPEIOMIICHUSI, TIPHHIINAT
Depma, popMysa TOHKOH
JIMH3bI, TOKA3aTeNb Mpe-
JIOMJICHHUS.

3aKOH HE3aBHCHMOCTH CBETOBBIX ITyYKOB
10.2. 3aK0oH oTpaskeHHUS CBETa
10.3. 3aKkoH npeIoMIIeHHs CBETa

S o
— .~y
Sin1
10.4. OTHOCHTENBHBII MTOKA3aTEINb MPETOMIICHHS
n2
Ny =—
nl
10.5. AGcontoTHBIN NOKa3aTesb MPETOMICHUS
C
n=—
\'%

10.6. [IpenenbHbIA Yro MOJIHOTO OTPAKEHUSI.

. 1
sino, =—

n,
d f R, R,

10.7. OnTraeckasi CHIa JTMH3EL.

D=1
F

10.8. JIuneitHoe yBenrueHUE

r-4
h

f
d.
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Wnrepdepenmms
CcBeTa.

IIpunnun I'oiirenca-
Openernst, KOrepeHT-
HOCTB, YCJIOBHSI MUHH-
MyMa ¥ MaKCUMyMa IIpu
uHTEp(EpeHINH CBETa.
MeTtozabl HAOIIOAEHUS
unTepdepeniyu. [lomoce
paBHOTO HaKJIOHA, MTOJIO-
CBI PaBHOI TOJIINHEL,
konbla HeroToHa.

11.1. YpaBHeHuUE MIOCKOH CBETOBOH BOJIHBL

E = Acos(aot + kx) , kzz—ﬁ, A=cT=5.
A 1%
11.2.Nurepdepenuns ceera. KorepentHocts. Onriye-
CKasi pa3HOCTb X0J1a CBETOBBIX BOJIH. CBA3b pa3sHOCTH (a3
C ONTHYECKON Pa3HOCTHIO X0JIa BOJIH

A=nS,—-n,S,, A¢=2%A.

11.3. YcnoBus MakcuMyMOB 1 MUHUMYMOB IIPU HHTEP-
(depeHnuu cBeTa

max: A=+kA, k=0,123..

min: A = i(2k + 1)% .
11.4 UnTepdepeHiys B TOHKUX IUICHKAX.
A,,=2dn+1/2, a=0.

11.5 Konpua HetoTona. Paanycel CBETIIBIX U TEMHBIX KO-
JIell B OTPQKEHHOM CBETE

r, =2k —1)R(A/2)) .r, =JkRA
k=123...

12 Judpaxims, auc- Judpaxims cBera. 30HbI 12.1. Tudpakuus @payrrodepa Ha menu

TIepCHst U MOJLIpH3a- Openenst, tudpaxmust ) y)

s CBETa ®dpeHens Ha KPYriioM OT- min: bsin Q= 2k —= ikﬂ, k= 1,2,3
BEPCTUH U JIUCKE, TU- 2

akuusg PpayHrodepa 12.2. Qudpakponnas pemerka. Paspeniatomas croco0-
p pay. P
Ha OTHOH menu, audpak- HOCTh
IHORHaS peLeTka i ee dsing=2mA . m=0]123...
XapaKTePUCTHUKH, AU~
¢dpakuus Opaynrodepa A
b R=—=mN.
Ha AupPaKINOHHOH pe- A
IIETKE.
Tcrepcns, Tlomapusa- 12.3. Ionspuszauus ceeta. 3akoH Mamtoca. CrerneHs 1no-
s cBeTa. 3aKoH Mairo- TUIpHSALHH 7 7
ca. CteneHp nosspusa- _ 2 A Ty
nun. 3akoH bprocrepa. I = IO cos"a, P= Ji Ji
max + min
O0600mennsbiii mian KUM no ¢usuke 3 cemectp
3aganue Tema Copep:kaTesibHOE HAMOJIHE- DJIeMEHTBI cOJep:KaHus,

HHEC TEMBbI

npoBepsiemble 3axanuavu KUM

TennoBoe usjryde-
HHUE

N3nydeHue HarpeThIx Tel.
CrekTpaJibHbIe XapaKTepUCTH-
KM TEIUIOBOTO M3ITydeHus. 3a-
koHbI Kupxroda, Credana-
bonbivana, 3aK0H CMEIICHUS
Buna, *3aKOH ITOTJIOIIEHMS
Buna. AGCOTIOTHO YepHOE Te-
n0. *dopmyia Penes-/IxuHca
U «yJabTpadHoseToBas KaTa-
ctpodar. 'mnoresa [Tnanka.
KBaHTOBOE 00BSACHEHHE 3aKO-
HOB TETIJIOBOTO M3JTy9IEHHSI.
KopnyckynspHo-BoaHOBOM
ITyaJIi3M CBETa.

1.1. OcHOBHBIE XapaKTEePUCTUKU:

aw
HMCTYCKATeNbHAs CIOCOOHOCTD - 1) . = m ,
' t
dW}’lO(?'l
ToTJIoIATeNbHas CMOCOOHOCTh - &, 7 = ————,
dea()
SHepreTHyecKas CBETUMOCTh - Ry = J‘rﬂ‘Td/l.
3akoH Kupxroda -
r r
AT AT
AL 2| A = g(4,T)
Xr ), Xr ),

1.2. Monens abcomoTHO yepHOro Tena. CrexTp us-
JTy49eHHs] YepHOTO Tea.
1.3. 3aKkoHbI U3IMy4eHUs] aOCOMIOTHO YEPHOTO TENa:

4
sakon Cregana-bonsumana - Ry, = o1,

3aKOH cMelleHus Buna - ﬂmax =b/T.

1.4 Vabrpaduonerosas karactpoda. KBanrosas ru-
noresa.

Dopmyaa [lnanka — & = hv




Bremnnit  ¢poroad-
(exr. D dexr
Komnrona

3akons! CrosieToBa uist POTO-
a¢dekTa, KpacHas rpaHuIA
st porodrddexra, padbora BbI-
X071a, 3aMuparolee HampsHKe-
HHUe. YpaBHeHHE DiHIITEeiHA

2.1. BonbpTaMnepHble XapaKTEPUCTHKU IIPU Pa3iIdy-
HBIX 3HAQUEHMAX HHTCHCUBHOCTU U YacTOThl CBETa.
3akonsl CToneToBa.

2.2. VYpaBHeHue DOifHmTeiiHa 11 QoTodPdekTa.
Kpachas rpannna

. - 2 2
st poroaddexra. OmbiT bo mv?. mv’.
Te. h=A +—"% eU, =—"%,
2 2
hc
A=
rA
6blX
JlaBnenue cera Macca u umiynsc GoToHa. 3.1. ®oton. Macca u ummynsc GoToHa:
JlaBinenue cBera. hy hy h
m=—,p=mc=—=—.
2
c c A

3.2. JlaBiieHue cBeTa
P=a@(1+ p), p - xosdduument orpaxenns,
hvN
o =
C

- 00beMHast TNIOTHOCTh OHCPTUH.

D¢ dexr Komnrona

O¢ddexr Komnrona. dopmyna
Komnrona

3aKOHBI COXPAaHEHHsI SHEPIUU
U UMITyJIbCa

SHEPTHs NIEKTPOHA OTIAYH.
KoMnToHOBCKast AJIMHA BOJIHBI.

4.1. ®opmyna Kommrona
Al=1-A=1,(1-cos®),
A, =0,024A°.
4.2. 3aK0HBI COXpAaHEHUS SHEPTHU U UMITYJIbCa
v +myc® =hv'+mc’,
p=mo+p'
4.3. Kunetnueckas SHEpTuUs 3JIEKTPOHA OTAAYH
2
T=c(m—my).
4.4. KomnroHoBCKas JUTIHA BOJI-

h
HBI ﬂK = ——=2,426 M.
m.C
0

KBanToBass MexaHu-
Ka

BonHoBEBIE cBOMICTBA
YaCTHIT

I'unoresa ne bpoiins. OnbITe!
J»Buccona u Jlxepmepa. u-
(pakiys MUKPOYACTHUII.
[MpuHIMIT HeoNPeIeIeHHOCTH
Ieiizenbepra.

CooTHOIIEHHS HEOTpe/IeIICH-
Hocrei ['eif3enOepra: s Ko-
OpIMHAT U UMITYJIbCa, IS
BPEMEHH U DHEPTHH.

5.1. BonHoBble cBoiicTBa uacTul. I'mnoresa ze
Bpoitns.
Jlnuna BosHsl ne bpoits

h
A=—o-.
mvo
5.2. CootHomeHus e bpoiins

E=ho, p=hk,k=27ﬂ.

5.3. CooTHoIIeHHs HeonpeaeneHHocTel [ ei3enodep-
ra Juisi KOOPIHHATHI X UMITyJIbCa

Ax-Ap . >nh; Ay-Ap, >h; Az-Ap_ >h

5.4. COOTHONICHHUSI HEONPEENIEHHOCTEH IS dHEp-
THH U BpEMEHH

AE-At>h
VpaBuenue Ilpe- OnHOMEpHOE BpeMEHHOE, 6.1. Obmee (BpeMeHHOE) ypaBHEHHE
JIMHrepa ypaBaeHue lIpeaunrepa. P v K2
BonHoBas GyHKIUS, OIHCHI- ih—Y—=——A w+U(x,y, 2,0y .
BAKOIAst OJHOMEPHOE JIBUKE- ot 2m

HUe CBOOOIHOM yacTHIlsl. O~
HoMepHoe ypasHenue Lpe-
JIUHTepa JUTS CTAI[HOHAPHBIX
cocrosiHuil. BepostHocts P
00HApYXHUTh YACTHUILY B WH-
TepBaiie ot X1 110 x2. Ycnosue
HOPMHPOBKH BOJIHOBOU (PyHK-
1uu. CoOCTBEHHOE 3HAUCHUE
suepruu Em gactuipr. Coo-
CTBEHHOE 3HAUYCHHUE SHEPTUU
Em yactuiel, Haxopsmecs Ha

6.2. YpaBHEHHE JIJIsl CTAIIMOHAPHBIX COCTOSTHUN
2m
AV/+?(E—U)V/=O

6.3. BonmHoBast GyHKIUS U ee GUINUECKHNA CMBICTT

lr//(-xa yazat) :V/(Z, y’Z).ehEt’j_‘P;:h[/r’
P= I|w|2 av .

6.4. OrpaHuuuTeNnbHbIE YCIOBUSL Ul BOJNHOBOM




N-M SHEepreTHYECKOM YPOBHE B
0GECKOHEYHO TITyOOKOH OJHO-
MEpHOH MOTEHIMATIBHON sIME.
KBanToBanue sHepruu.
OpHOMEpHOE ypaBHEHHE
[Ipenunrepa st rapMoHUUE-
CKOTO OCLIJLISITOpA

¢yHKIMH. Y clloBHE HOPMUPOBKH

_T|l//|2dV=1

7 Yactuna B OJHO- Vpasuenue lllpenunrepa u 7.1. Ypasuenue lllpenunrepa u ero pemeHue it
MEpPHOH  TOTEHIH- €ro pelIeHne Juis OXHOMEp- OJTHOMEPHOI1 NOTEHIINATLHON SIMBI
AJIbHOM sMe. HOM ITOTEHINAILHOU SIMBI. (U( x) — 0’ 0<x<d )
*[loTeHINANBHBII KBanTOBaHME SHEPrUU YaCTU-
6ap1>ep. 1IbI B OHHOMepHOﬁ TIOTEHIIU- d ZW Zm . 2
aITBHO M. —+ 5 Ey=0 =y+ky=0,re
Cob6crBennblie GpyHkuuu. I'pa- dx h
(buKH COOCTBEHHBIX (YyHKIHI k?=2mE /K
U KBaJIpaToOB UX MOAyJeil .
*Koa(pUIMEHTHI IpenomIie- V/(x) = Asinkx, rae A=+2/d,
HI/IHn,OTpa)KeHI/If{RI/IHp?- k=nrl/d, n=1273..
nyckanus D BonH ne bpoiins
JUT HI3KOTO [TOTCHIHATBHOTO 7.2. KBanTtoBaHue SHEPruu
6aprepa (U<E) GeckoHeUHOU T h? 5
IIUPUHBL. n =—2n R I’l=1,2,3...
*Koodpurment otpakeHus 2md
1t Beicokoro (U>E) noren- 7.3. CobctBenHBIE QyHKIMU. ['paduku coOCTBEHHBIX
MaIBLHOro Oapbepa 6ecKo- (yHKIMI 1 KBaAPaTOB KX MOTYIEH
HEYHOM IMPHHBI. . nrw
*KoaddurmeHT npo3pavyHoCTH l//(x) =+2/dsin—x,n= 1,2,3...
D npsiMmoyronsHOT0 NOTEHIH- d
anpHOTO Oapbepa KOHEUHOH
MIIPUHBI
8 ATtoM Bogopoma B AtoM Bogopoaa o bopy, 8.1. KBanroBsble uucia. KBaHTOBaHME 3HEpruu, op-
KBaHTOBOW MeXaHU- aTOM BOZOPOJa B KBAHTOBOH OWUTAIBEHOTO MEXaHHYEeCKOrO MOMEHTa JJIEKTpPOHa,
Ke MeXaHHKe. DHeprusi aTomMa BO- MIPOCTPAHCTBEHHOE KBAHTOBAHHE
nopoza, OOpoBCKHUit paanyc, 13.6
MIPUHIIMAI KBAHTOBast OPOUT. En =— ,2 2B , n= 1, 2, 3.
I'maBHOE KBaHTOBOE YHCIIO, n
opOuTaTFHOE KBAHTOBOE YK C- _ "y )
JI0, MATHUTHOE KBAaHTOBOE L=nh f(f + 1) . £=0,1,2,..., (n - 1)
YHUCJI0, CIIMH 3JIEKTPOHA LZ =hm ,m= 0, il, i2, - (L’ — 1) )
8.2. CriuH 371€eKTpoHa
1
L, =hmg, mg=%—.
2
8.3. YcnoBHBIE 0003HaYEHHsI COCTOSHHI JJIEKTPOHA
B aTOME BOAOPOJA.
9 CriexTp aroma BO- Mognens atoma TomcoHa. 9.1 CxeMa SHepreTHYecKUX ypoBHEH aTromMa BOIOPO-
nopozna OmneiTel Pesepdopaa mo pacce- na. [IpaBuna or6opa
STHUIO anb(a-dactur. SnepHas Al=+1, Am=0,+1.
MOJIEITh aTOMa. IMIHPHIECKHE 9.2 Cepun Jlaiimana, banemepa u T.1. O6001meHHas
3aKOHOMEPHOCTH B aTOMHBIX
(dopmyna bansmepa
cnexrpax. @opmyna banbme-
pa. 1 1 1
JluHeHyaThie CIEKTPHI ATOMOB z =R ; - F .n=m+l.
Cepuu Jlaiimana u T.1., ipa-
BHJIO 0T6Opa, mpuHuun Haymn, 9.3. MNpunnun IMayau. OOOJIOYKH U TOTOOOIOUKH.
BBIPOXKICHHE YpoBHEit. 0606- PacnpenesieHre 2J1€KTPOHOB B aTOME IO COCTOSHH-
méHHas ¢popmyna bampmepa AM.
10 MHOTr03/1eKTpOHHBIE CIuIoHOM CHEeKTp U XapakTe- 10.1 CronHo CHeKTp peHTI€HOBCKOTO U3Iy4eHHUs..

aToMbl. PeHTreHoB-
CKHE CIIEKTPbI

pHUCTHYECKOE U3ydYeHHe, Ipa-
HUIIA CIUIOIIHOTO CIIEKTpa, 3a-
KOH Mo3mu, nocTosiHHbIe Puj-
Oepra, MOCTOSIHHAS YKPAHUPO-
BaHUS

KopoTkoBosiHOBas rpaHuLa CIIEKTpa
hc
A =—.
eU
10.2. Xapaktepuctuueckui crnexktp. Cxema sHepre-

THYECKHUX YpOBHeH mpu obpazoBanuu K, L cepwid.
10.3. 3axon Mo3mu

W =Cciz-o0).

11

®dusnka sapa

CocTaB 1 XapaKTEepUCTUKU
aTOMHOTO 571pa, 3apsiI0BOe

11.1. YcnoBHoe o6o3naueHue saep. CocTaB U xapak-
TepucTtuka sigpa. M3oronsl. SnepHble CUiIbl M UX Xa-




YHUCIIO0, aTOMHBII HOMED. paKTepUCTHKA.
a-pacraj, BUabl B-pacmana. 11.2. dedexr macc. DHeprus cBs3U. Y IeIbHAs SHEp-
Snepusie cuel. [ledext macc. rHs CBA3U
OHeprus cBs3U. Y ienbHast Am=m 7+ m, ( A— Z) -m,,
SHEPTHsL CBA3M. P
2 E
E . =Am-c", E  =—%.
g A
12 PannoakTHBHOCTS. PagnoakTuBHOCTB. 3aKOH pa- 12.1. Buasl u 3aKOHOMEPHOCTH PaJUOAKTUBHBIX
SnepHble peakuuu JIUOaKTUBHOrO pacnaja. Ile- pacnaznos. [IpaBuiio cMmenieHus.
puoJ noiypacnana 12.2. 3axkoH paguoaxkTuBHOro pacnaza. Ilepuon mo-
Buiel 1 3aKOHBI paOaKTHB- Jlypacnazna.
HBIX TTPOIIECCOB. AKTHBHOCTS IIpemapaTa.
S nepHble peakiuu. 3aKOHBI —/lt In?2 dN
COXpaHEHUs B SACPHBIX Peak- N = Noe ,A=——, A=|—|=AN..
usx. Jenenne suep. Cunres dt
ANEP. 12.3. 3aKoHBI COXpaHEHHs B SICPHBIX peakuusx. Je-
JICHHE U CHHTE3 siiep. IIpoTOHHO-NIPOTOHHBIN IUKIL.

Ha BeImosiHeHHe TECTOBBIX 33/laHUl OTBOJUTCS | aCTPOHOMHMUYECKHH Yac HE3aBHUCHUMO OT CIocoba
IIPOBEJICHUS IK3aMEHa.

PesynbraT TecTUpOBaHUsA POPMUPYETCSI B Pe3yJIbTaTe MOACUYETa KOJINYECTBA OAIOB 33 PABUILHO
BBINOJIHEHHBIC 3aJ]aHMs. 3a KaXKJ0€ MPABHIBLHO BBINIOJHEHHOE 3aJlaHue OOYydYaromuiics moiydaer |
Oa1. MUHUMAaIbHOE KOJIMYECTBO OAJLIOB, MOATBEPIKIAIOIIEE YCIEIIHOE MPOXOKACHHE TECTHPOBAHUS,
cocraBisieT 5 6amtoB. COOTBETCTBHME HAOpAHHBIX OAJIJIOB M aTTECTAI[MOHHBIX OICHOK MPEJCTABICHO B
TalJIuIIE.

banner, Habpan-
Hble  OOyu4aro-
MMCSL TIpU  Te-
CTHUPOBAaHUU

OueHka
«OTIIMIHOY «XOPOIIIO» «YIAOBIETBOPUTENBHOY» | «HEYIOBICTBOPUTEIHHOY

Pe3ynbrar TecTUpOBaHUS MO YETHIPEXOAIIBHON CHCTEME: «OTIHYHOY, «XOPOII0», «YIOBIETBOPH-
TEIBHO», «HEYIOBJICTBOPUTEIHHO» OTPAXKAETCS B aTTECTAIMOHHOM BEIOMOCTH M B 3aYETHOW KHIIKKE
oOyuJarolerocsi B JIEHb 3aBEPIICHUS TECTUPOBAHUS.

PesynbTarel nobenurenei U Npu3epoB CTYACHUYECKOW OJUMIHNAABI 10 (PU3UKE, OCBAaUBAIOLIUX 00-
pa3oBaTeNbHble MPOrpaMMbl BhICIIEro oOpazoBaHus, peanusyemsle B BI'TY, 3acunteiBatoTcs B Kaue-
CTBE OLIEHKH "OTJIMYHO" B NIEPUOJ MPOMEKYTOYHON aTTECTAl[MM HA COOTBETCTBYIOIIEM 3TaIle N3YUEHUs
JUCLUIIIUHBL «DU3HUKaY.

7.10. O6pa3ubl KOHTPOJIbHO-U3MEPHUTEJbLHBIX MATEPHAJIOB

1 cemecTp

KonTtpoabHnas pabora no reme «MexaHuka»

Bapuanr 1




JIBuKeHHEe MaTepHabHOW TOYKH 3a1aHO0 ypaBHEHUEM I(f)=i(A +BF )+jCt, tne A==10 m, B=—175
M/Cz, C=10 m/c. Haueptuth TpaekTopuro TO4YKkd. Halitu BeIpaxkeHus v(t) u a(t). Jlns momeHTa
BpeMeHH =1 ¢ BBIYMCAHUTD: 1) MOIYNb CKOPOCTH |V| ; 2) MOAYJb yCKOpeHus [af; 3) MOAy/b TaH-
TeHLUAIBHOTO YCKOPEHUS |a ¢ [; 4) MOIYJIb HOPMAJIBHOTO YCKOPEHHUS |ap|.

Koneco aBromammnbl Bpamaercs paBHOyckopeHHO. CaenmaB N=50 MoiaHbIX 000pOTOB, OHO H3-
MEHHIIO 9aCTOTY BPAIIEHHS OT N;=4 ¢' 10 n;==6 ¢'. Onpe/eTnTh yIIOBOE YCKOPEHHE & KOJIECa.
[Tapuk maccoit m=100 r ynan ¢ BBICOTHI h=2,5 M Ha TOPU3OHTAIILHYIO ITUTY, Macca KOTOPOM
MHOT0 OOJIbIIIE MacChl MIAPHKa, U OTCKOUMI OT Hee BBepX. CunTas yaap abCoMOTHO YIPYTHM,
ONPEIEIUTh UMITYJIBC P, TIOJyYECHHBIN IIITUTOMN.

['py3uK, mpuUBsS3aHHBIN K IIHYPY JIIMHOK /=50 CM, ONMCHIBaE€T OKPY>KHOCTh B TOPU30HTAIILHOM
miockocTh. Kakoli yron ¢ o6pasyer mIHyp ¢ BEpTHKANBIO, €CIIM 4aCTOTa BpalieHus n=1 c'?

Yepes 61510k, umeromuii popmy aucka, nepekuHyT mHyp. K KoHIIaM IIHypa HpUBS3aId TPY3UKH
maccort m=100 r u m,=110 1. C Kakum yCKOpeHHeM a OyyT ABUTAThCS TPY3HKH, €CIT Macca 11 O1oKa
paBHa 400 r? Tpenue npu BpalieHuH OJIOKa HUYTOKHO MaJlo.

OnpenemTs TMHEHHYI0 CKOPOCTh Vv TIGHTpA IIapa, CKATUBIIETOCs 0€3 CKOJBKEHUS ¢ HAKJIOHHOM TIIOC-
KOCTH BBICOTOH h=[ M.

Bapuanr 2

JIBuKeHHE TOYKH 1O OKPYKHOCTH paaumycoM R=4 M 3agaHo ypaBHEHUEM §=A+Bt+Ct2, rIe

A=10 M, B=2 wm/c, C=1 m/c’. HaiiTi TaHTCHIMAIBLHOE 4 «, HOPMAIBHOE a, U MOJHOE d YCKO-
pEHUS TOYKM B MOMEHT BPEMEHH I=2C.

JIMCK BpAIIAeTCs C YIIOBBIM YCKOpPeHHeM g=—2 pag/c’. CKOIBKO 060poToB N CremaeT JucK
MpYU U3MEHEHUU YacCTOThI BpalieHus oT n;=240 MuH ! 10 1,=90 MuH 19 Haitru BpeMsl At, B Te-
YEHUE KOTOPOI0 3TO MPOU30MIET.

[Tapuk maccoit m=300 r ymapuics o CTeHYy U OTCKOYMI OT Hee. Onpeaenuts umnyisc pl, mo-
JTy4eHHBIA CTEHOMU, €CITM B TIOCIICAHUIA MOMEHT IIepe]T yIapoM Iapuk uMen ckopocts v0=10 m/c,
HarpasieHHYO0 o1 yriioMm % =30° Kk MOBEpXHOCTH CTCHBL. Y 1ap CUMTATh a0COIOTHO YIPYTHUM.
['py3uK, NpUBS3aHHBIN K HUTH AJUHON 1=1 M, OMUCBIBaE€T OKPYKHOCTh B TOPU30HTAIBHOM IJI0C-
koctu. Onpenenuts neproa T oOpalienus, eciiM HUTh OTKJIOHEHa Ha yron P =60° ot BepTukaimy.
Yepes HEMOABMKHBINA 070K Maccoit T=0,2 KI' IEpPEeKUHYT IIHYP, K KOHIIAM KOTOPOT'oO MO/IBECHIIN
rpy3bsl maccamu m1=0,3 kr u m2=0,5 xr. Onpeaenuts cuibl HaTskeHUs T1 u T2 muypa o obe
CTOPOHBI 0JIOKa BO BpeMsi IBHJKEHUS TPY30B, €ClIM Macca 0JI0Ka paBHOMEPHO paclpejieneHa 1o
obony.

Ckonbko BpeMeHH t Oy/eT cKaThIBaThCsl 0€3 CKOJIbKEHUSI 00pyd ¢ HAKJIOHHOM MIOCKOCTH IJIH-
HO#t |=2 M u BrIcOTOM h=10 cMm?

KonTtpouabnasi padora no reme «MosekyasipHasi puznka 1 TepMOIHHAMHKA»
Bapnanr 1

B Gamtone BMectumocThio V=5 1 HaxoauTcs a3oT maccod m=17,5 r. OnpenenuTs KOHIIEHTpa-
LIUIO 71 MOJIEKYJ a30Ta B OaJlIOHe.

ITpu kakoy temmneparype 7T cpenHss KBaJpaTH4YHAs CKOPOCTh aTOMOB T'€JIUsI CTAHET PAaBHOM BTO-
poit KocMHUYecKO# ckopocTH 3,=11,2 km/c?

KakoBel y/ielbHbBIE TEMIOEMKOCTH Cy M €, CMECH Ta30B, COAEPIKaIIel KUCI0poa Maccor m=10 r
u a30T Maccoit m=20 r?

A3ort, 3aaumaBiuit 006emM V;=10 1 mox nasnennem p;=0,2 MIla, n30TepMU4eCcKr pacIIupUIICT
1o oovema V,=28 1. Onpenenuts paboTy A pacmupeHus raza u KOJIM4eCTBO TEIUIOTH Q, MOITy-
YEHHOE Ta30M.

B pesynbraTe kpyroBoro mnpotecca ra3 copepini padory 4=1 Jx u nepenan oxJaauTento Ko-
nu4yecTBO TeoTeiQ,=4,2 JIx. Onpenenuts Tepmuueckuii KIT/ n muka.
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Bapuanr 2

Ornpeaenutb KOJIMYECTBO BEIIECTBA V BOJIOPO/IA, 3aMOJIHAIOIIETO COCY BMECTUMOCThIO V=3 1,
ecIIM KOHIIEHTPAIMS 7 MOJIEKYJ Ta3a B cocyse paHa 2-10' m™.

[Tpu xakoit Temnepatype 7 MOJEKYJbl KUCIOPOAA UMEIOT TaKylo K€ CPEAHIOI0 KBaJPATHUHYIO
CKOPOCTh <9y, KaK MOJICKYJIBI BOIOpoAa mpu temmeparype 7;=100 K?

Onpenenuth yaeIbHYIO TEINIOEMKOCTh ¢y CMECH Ta30B, cojiepkaieid V=5 1 Bogopoaa u Vo,=3 1
resust. ['a3pl HAaXOATCA MPU OJIMHAKOBBIX YCIIOBHUSX.

[Tpu U30TEepMUUECKOM PACIIUPEHUN KHCIOPO/Ia, COJEPKABILIEr0 KOJIMYECTBO BellecTBa V=1 MoJib
u umesiero temneparypy 7=300 K, ra3zy 6buto nepenanHo xonuuectBo Termiotel Q=2 kJ[x. Bo
CKOJIBKO pa3 yBeJTu4uiIcs 00beM raza’?

CoBepiiiasi 3aMKHYTBIN MPOIECC, Ia3 MOJYUYUII OT HarpeBaressh KOJIn4ecTBO TernoThl Q=4 kJIx.
Omnpenenuth paboTy A raza npu NPOTEKaHWU 1UKIIA, eciu ero Tepmudeckuit KITJ[ n=0,1.

Bomnpocel k kossiokBUymMy Ne 1
IIpocTpaHCcTBO M BpeMs.
KunemaTtnueckoe onucanue IBM>KeHUs. MaTtepuanbHas TOUKa.
CKOpoOCTb U YCKOPEHME ITPH TOCTYNATEIBHOM JIBHKEHUU.
KunemaTuka BpamaTeabHOro ABUKEHUS.
Ilepssiit 3akoH HproToHa. MHepunanbHble cucTeMbl oTcyéra. Macca U HMITyJIbC.
Bropoii 3akoH HploTOHA Kak ypaBHEHHUE IBM>KEHUS. MIMIylibe CHIIBL.
Tperuii 3akoH HerotoHa. KOHEYHOCTH CKOPOCTH pacpOCTPAHECHHS B3aUMOICHCTBUM.
3aKOoH BCEMUpPHOTO TAroTeHus. Cuna TSHKeCTH U BEC TeJa.
VYupyrue cuibl. Cyxoe U )KUAKOE TPEHHE.

. llenTp Macc u mocrynareiabHOe IBUXKECHUE. Teopema o0 JBMKEHUH IIEHTPa Macc.

. 3aKOH COXPaHECHHS UMITYJIbCA.

. JIBm>keHue Ten ¢ IepeMEHHOM Maccoi. PeakTHBHOE JIBHIKEHHE.

. Pabora u momuocTh. Kunetnueckast 3HEprust 4aCTUIIBI.

. KoncepBatususie cuibl. [loTeHnuanbHas 3Heprusi yacTUIbl B mose. CHibl U MOTEHIUAIbHAS

JHEpPIHUsl.

[TonHas MexaHUyecKasi SHeprusl. 3aKOH COXPaHEHUs MEXaHWYECKOM 3Hepruu cuctemsl. Bropas
KOCMHUYECKasi CKOPOCTb.

O61edr3nuecknii 3aK0H COXpaHEHUsI SHEPTUU. BHYTpeHHsIs SHEeprusl.

MOMEHT CHJIBI 1 MOMEHT UMITYJICA OTHOCUTEIIBHO TOUKH.

YpaBHeHHE MOMEHTOB. 3aKOH COXPaHEHHsI MOMEHTA UMITYJIbCA.

MoMeHT umMnyabca U MOMEHT CHJI OTHOCUTEIBHO HEMOIBUKHON OCH.

MowmenT uHepuuu. OCHOBHOE YpaBHEHHE JTMHAMUKU BPAILLATEIbHOTO JBM)KEHUSI BOKPYT HEMO-
nBrkHOM ocu. Teopema ['roiirenca - lllrelinepa.

Kunernyeckas sHeprus Bpalaroierocs tena (0chb BpalleHus HEMOIBUKHA).

PaboTa BHEIIHUX CUJI ITPU BpAILLEHUH TBEPJOTO Teja.

['mpockonnueckuit agdext. Ipeneccus rupockorna.

OmnpezaeneHne NOJI0KEHUS [IEHTPa Macc OJIHOPOJIHOTO KOHYca BBICOTOM h U pagumycoM ocHOBa-
Hus R.

VYpaBHEHME IBUKEHHUS B HEMHEPLUAIBHON CUCTEME OTCUETA, ABMXKYIIEEC TOCTYNATENBHO.
Bpamaromuecsa HCO.

LlenTpobesxHas cuia nHepuuu u cuiia Kopuonuca. [IpuHIum 5KBUBaIEHTHOCTH.

Bonpocs! k kos10kBHYMY Ne 2
Kunemartuka rapMOHHMYECKOT0 KOoJieOaHusl.
MaremaTtrueckuii 1 GU3NYECKU MasITHUKH.
DHeprus rapMOHMYECKHX KoeOaHui.
CrnoxeHnue KonebaHuil, MpOUCXOIAIINX BIOJIb OJHOM NpsiMoid. buenus.
Crnosxenue xKosebaHu, MPOUCXOIAIINX BO B3aUMHO-TIEPIICHIUKYIISIPHBIX HANPaBICHUX.



6. 3aryxaromue KoieOaHus.

7. BwIHYXICHHBIC KOJICOAHUS.

8. Pe3onaHnc.

9. PacnpocTtpaHeHnue BOJIH B ynpyrou cpeje. [IpoaonbHbie U nmonepeyHble BOJIHBI.

10. I[IpogoneHbIe U TIONIEpEYHbIe BOIHBL. [L10CKHe U cheprudecKue BOTHBI.

11. TpexmepHOE BOJIHOBOE YpaBHEHHUE.

12. Unarepdepenuns BosH. CTosTUME BOJTHBI.

13. DHeprus BOJIHBI.

14. D¢ dexr Honmuepa.

15. lucnepcus BosiH. da3zoBas u rpymnmnoBasi CKOPOCTH.

16. MUKpOCKOIMYECKOE U MAKPOCKOIMUECKOE OMMCaHue cucTeMbl. 3akoH [lansTona. UneanbHblit
ra3. YpaBHEHUE COCTOSHHUS.

17. OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUUECKOU Teopur. CpeHsist SJHeprust MoJieKybl. DOu-
3UYECKUN CMBICIT TEMIIEPATYPBhI.

18. CraTtuctuueckuid MeTo ucciieqoBanus. Pacripenenenne Makcsesa.

19. Cpennsisi, cpeiHe-KBaapaTuyHasi 1 HanOoJiee BEpOSATHAS CKOPOCTH JBUKCHHS MOJIEKYJI.

20. Pacnipenenenue bonsiimana. bapomerpuueckas popmya.

21. PaGota mpu U3MEHEHUH COCTOSTHUS HI€aIbHOTO rasa.

22. BuyTpeHHsis 3Heprus uaeanbHoro rasza. [leppoe Hauano TepMOIMHAMUKHY.

23. Anunabarnyeckuit mporecc. YpaBuenue I[lyaccona.

24. Knaccudeckasi TeOpHsl TETUIOEMKOCTH UJI€aTbHBIX Ta30B.

25. Bropoe Hauano tepmoaunHamMuku. OOpaTuMble 1 HeOOpaTUMBbIE MPOIIECCHI.

26. LHukn Kapno.

27. OuTponus. 3aKOH BO3pacTaHUsi DHTPOIUH.

28. Peanbhble ra3el. YpaBHeHue Ban-aep-Baanbca.

29. Uzotepmbl Ban-nep-Baanbca. Kputrueckoe cocTosiHEE BELIECTBA.

30. BuyTpennss sHeprus peaibHoro ra3a. ekt xoyns — TomcoHa.

KosnokBuyMm no teme «MexaHukay

1. Touka M gBmXeTcs IO CIUPAIN € IIOCTOSHHOM 0 BEJIMYHUHE CKOPOCTHIO B HANPABICHUM, YKa3aH-
HOM cTpenkoi. [Ipu 3ToM BeTnumHa HOPMaJIbHOTO YCKOPEHHUS. ..
1) yBenuuuBaercs 2) paBHO HYIIIO
3) yMeHbIIaeTcst 4. HE U3MEHAETCS

2. U3BecTHA 3aBUCHMOCTH PaIyC-BEKTOpA YACTHIIBI OT BPEMEHH T (t).

YcTaHOBUTE COOTBETCTBUE: cDOI)M}’J'I]E:IZ duznyecKkue BEITUUNHLI: =
A) dr 1) <V =
dt
- )V
B)‘ dr. ‘ _
dt 3V
B) r(tz)—1(t) 4 <V=
-1

3. 3aBUCHMOCTb KOOPJIMHATBl OT BPEMEHHU AJII HEKOTOPOI'O TEJla ONHUCHIBAETCS YPAaBHEHUEM x=81-r.
[Ipoeknns ckopocTu Tena Ha ocb OX CTaHET paBHOW HYJIFO B MOMEHT BPEMEHU:
)8c 2)4c 3)0c  4)3c

4. Touka HaUMHAET ABUTATHCA 110 OKPYKHOCTH C YIJIIOBBIM YCKOPEHUEM & ~ f . MOayb HOpMaIbHOIO
YCKOPEHMS TOYKHU d, ~ t* . 3Hauenue k paBHO

D1 2)2 3)3 4)4



5. K npyxuHe MoJBeIIeHbI CBSI3aHHBIC HUTHIO J[Ba OJWHAKOBBIX I'Py3a Maccoi
m. Hutb, coeuusiontyro rpyssl, nepexuraror. C KakuM YCKOPEHHEM HauH-
HAET JIBUTaThCS BEPXHUH rpy3?
g 2)g/2 3)2g 4)g/4 m

6. Temo maccel m = 1 Kr ¢cBOOOIHO ITafgaeT ¢ BEICOTHI h = 5 M 0e3 HavaapHOMI
CKOpOCTU. MOIIHOCTh, pa3BUBaeMasi CHJION TSKECTH MPHU yJape O 3eMIIO,
paBHa...

1) 25 Bt 2) 50 Bt 3) 100 Br  4) 150 Bt
7. MajeHbKHi MapuK, YKPEIJICHHBIM Ha HUTH, BpalaeTcs 0e3 TpeHUs B

TOPU30HTAIBHON IJIOCKOCTH BOKPYT oTBepceTus. [loaTsarusas HUTh, Ipoae-
TYIO 4€pe3 OTBEPCTHE, YKOPAYMBaIOT paauyc BpalieHus. Kak npu 3tom us-
MEHSIOTCS (PU3NYECKHE BETUYMHBL:
Y CcTaHOBHUTE COOTBETCTBUE:
A) MOMEHT CHJIBI, IEMCTBYIOIMI HA IIAPUK, OTHOCUTENBHO TOUKH O
b) MoMeHT umnynbca mapuka OTHOCUTENbHO TOUKH O HTe
B) xunernyeckas sHeprus
N3menenus:
1) yBenuuuBaercs
2) yMeHbIIaeTCs
3) He u3MeHseTcs

8. OnmHOpoAHBIN TUCK Maccoil M mpUBOIUTCS BO BpallleHHWE pa3MaThIBaIOIIEHCs
HHUTBIO C TPY30M Maccol m. YCKOpEHUE rpys3a paBHO
1) 2mgR /(m+ M) 2) mgR/(m+M)
3) mgR/M 4) 2mg/((M+2m)R)

9. Iap panuycom R Bparmiaercs ¢ yriioBoi CKOPOCTBIO (0 BOKPYT OCH, MPOXOISIICH uepe3 ero
1eHTp. UToObl yBETWYUTH YIJIOBYIO CKOPOCTH BpAICHHS BIABOE, HAJI0 COBEPIIUTH paboTy:

1) (2/5)mR? @ 2) (3/5)mR* 3) (3/10)mR* »* 4) mR* o’

10. Teepmoe TeI0 BPAImAETCst BOKPYT HEMOABIDKHOM OCH 110 3aKOHY ¢ = 6t — 2t°. Cpe/iHee 3HaUeHHE
YIJIOBOW CKOPOCTH 3a MPOMEXYTOK BpeMeHHU oT t= (0 10 OCTaHOBKM PaBHO...
Otser: pan/c

1. MOMEHT HHEpLMH CTEPKHS Maccoi 3m C 3aKperIeHHbIMH Ipy3aMu 0

2mu m oTtHocuTebHO ocu OO’ paBeH. .. Zm 1

- (/2= d/2 —:-T

0

12. Tonkuit oOpyu paauycom 1M, crocoOHBI CBOOOAHO BpamaTbCcs BOKPYT
TOPU30HTAIIBHOM OCH, MpOXondmeld 4depe3 Touky O NepneHAuKYISIpHO
IUIOCKOCTH PUCYHKA, OTKJIOHWJIA OT BEPTUKAIHM HA yrod T/2 U OTHYCTHIIN.

B HauvanbHbII MOMEHT BpEMEHH YIIIOBOE YCKOpPEHHE 00pyya paBHO. .. \‘
Ortser:

IIpomeskyTounas arrecrauus (1 cemectp)
1. YacTria ABIKETCS BIOIh OCH X 110 3aKOHY X = -19+ 20t - t*. B MOMEHT BpeMeHH t =5 ¢ mpoek-

Ug YCKOPCHHA YaCTHULIBI HA OCh X PaBHA
1)-1m/c? 2)-2m/c 3)2m/c 4)1m/c



2. TBepaoe Teno BpalaeTcs mo 3aKoHy ¢ = 3t - t*. VrioBoe YCKOpPEHHE Tejla B MOMEHT OCTaHOBKH
1) 2 pan/c? 2) 6 pan /¢ 3) -2 pan /¢’ 4) -6 pan/c?

. De . .
3. 3aBUCHUMOCTH UMITYJIbCA YACTHUIII OT BPEMEHHU OIMUCHIBACTCS 3aKOHOM p=2ti+3t7j, rae imj—
€AMHUYHBIE BEKTOPBhl KOOPJMHATHBIX OCEH X, Yy COOTBETCTBEHHO. 3aBHCUMOCTh TOPU30HTAIBLHOMN
npoekuu cuibl Fy, AeficTByrOIIEH Ha YacTUIIBI, OT BPEMEHH IpeCTaBIeHa Ha rpaduKe. ..

1) 2) 3) 4)
[:_I ————==
0 t.c 0 t.c 0 t,c t.c

4. Yacrtuma nepeMecTuiiach 1o HeKoTopoi Tpaektopuu u3 Touku B(3,4) B Touky C(5,6). Pabora mo-

crostHHOM cuiibl F(a,B) paBHa...
l)a+s 2)2a+28B 3)2a-28 4)a—B

5. ypaBHeHI/IC JUHAMHKH BpallaTCJIbHOIO ABUKCHUA
DM =[F,F] 2)F =ma 3)IE =[F,F] 4 L=1d

6. luck paguyca R n Maccbl m MOXKeT BpalaTbCsi BOKpYr HeMmoABMKHOW ocu. Ha auck HamoTaHa
HUTh, K KOHIy KOTOpOM IpWIoXKeHa NocTosiHHas cwia F. VYrioBoe yckopeHHue TucKa Ipu

OTOM pPAaBHO
1)F/m 2) F/(mR)  3)F/(2mR)  4)2F/(mR)

7. llonHast KUHETHYECKasi SHEPTUsi 00pyya Macchl M, KaTAMIErocs MO TOPU30HTAIBLHON MOBEPXHOCTH
CO CKOPOCTBIO L, paBHA

1)12mV? 2)3/4mV? 3)7/10mV? 4)mV?
8. VYpaBHeHue nBKeHUs TOUKU X =2 sin(nt/2 + nt/4). Tlepuon xoneGaHus paBeH ...
Otser: c

9. MuddepennmaibHOe ypaBHEHUE BHIHYKICHHBIX KOJICOaHUI
1) X"+ @o’x =0 2) X" +2Bx + 0p’x = Xoc080t
3) X"+ 2Bx’ + wp’x =0 4) x' = Awocos(wo t + ¢)

10. ®ynkuusa pacnpeneneHus MoJIeKyII 0 CKOPOCTSAM ONPEIEIIeT
1) urcno MONEKyJs, CKOPOCTU KOTOPBIX JIeXkKaT B UHTEpBaJIE OT 0 10 0 + dv;
2) OTHOCUTEJIBHOE YHMCII0 MOJIEKYII, UMEIOIUX CKOPOCTh
3) 4MCcI0 MOJIEKYJI, UMEIOLIUX CKOPOCTh 0.
4) OTHOCHUTENIBHOE YHCIIO0 MOJIEKYJ, CKOPOCTH KOTOPBIX JIeXkKaT B MHTEpBaJie OT v J10 v + dv

11. MOHHpHa}I TCIIJIOEMKOCTb HACAJIbHOT'O Ira3a IIpH MOCTOSIHHOM O6TJCMC BBIUYUCIIACTCA I10 (I)OpMyJ'ICZ
1)iR/2 2)(i+2)-R/2 3)(i+2)-R/M 4)(i+2)-R/2M

12. DHTpONMSA ra3a yMEHbIAETCS IPU MPOTEKAHUH CIEAYIOIIMX MTPOLIECCOB
1)1-2,2-3 2) 3-4,4-1 P

3)3-4,2-3 4)4-1,1-2,2-3 Wj
1 2

2 cemecTp vV




KontpoabHas padora no teme «JIEKTPOCTATHKA U MOCTOSTHHBIN TOK»
Bapuanr 1

. PaccTosHue d Mexny nIByMsl TOUEUHBIMU MOJOXKUTENBbHBIMU 3apaaamu Q=90 u 0>=Q paBHO 8 cM.
Ha xakom paccTosiHMM I OT IEPBOro 3apsAAa HaXOAMTCSA TOYKA, B KOTOPOW HANpPsKEHHOCTh E moiis
3aps/10B paBHa HyJt0? ['ie Haxoauaack Obl 3Ta TOYKa, €Clid Obl BTOPOM 3apsia ObLT OTpULIATEIbHBIM?

. DIEKTpUYECKOe TOJIe CO3JaHO JBYMS OCCKOHEUHBIMH IMAPAIUICIBHBIMU IUIACTUHAMH, HECYIIUMHU
PaBHOMEPHO PACIIPEACICHHBIH MO TUIOMIANH 3apsi ¢ MOBEPXHOCTHBIMHA IOTHOCTsIME o,=] HKI1/M” 1
0,=3 uKi/™’, Onpenenuts HanpspDKEHHOCTh E most: 1) Mexay ruiactuHamu; 2) BHe miacTul. [o-
CTPOUTH rpapuK U3MEHEHUs HANPSXKEHHOCTU BJOJb JIMHUU, TIEPIICHANKYISPHON TUIaCTHHAM.

. Ha orpe3ke TOHKOro mpsiMoro npoBOJHHMKA PaBHOMEPHO pacIpeAelieH 3apsj C JIMHEMHOW IUIOTHO-
cthio =10 HK/M. BeraucanTh moTeHuman ¢, co3aaBacMblii STUM 3apsioM B TOUKE, PaCIOIOKESHHOM
Ha OCH TPOBOJHHMKA M YNAJICHHOW OT OMMKAMIero KOHIIAa OTpe3Ka Ha PacCTOSHUE, PaBHOE IJIMHE
3TOr0 OTpE3Ka.

. JIBe KOHIIEHTpUYECKHe MeTaundeckue chepsl paauycamu Ri=2 cm u R,=2,1 cm 00pasyioT chepu-
4yeckuil KoHzaeHcarop. OnpeaenuTs ero eKTpoeMKocTh C, eciii MPOCTPAHCTBO MEKAY cdepamu 3a-
MTOJIHEHO MapauHOM.

. K ucrounnky Toka ¢ 3/1C ¢=1,5 B npucoeaunmimm karymky ¢ conporusiearnem R=0,1 Om. Ammep-
MeTp MoKa3zan cuily Toka, paBHyto /;=0,5 A. Korma k MCTOYHUKY TOKa MPHUCOSAMHUIIU MOCIEA0BA-
TENBHO elIe OJMH MUCTOYHUK Toka ¢ Takoiu ke DJIC, To cuia Toka I B TOW K€ KaTyIIKE OKa3allach
paBHoii 0,4 A. Onpenenuts BHYTPEHHUE CONPOTUBIICHHUS 7| U 72 IEPBOTO U BTOPOrO MCTOYHUKOB TO-
Ka.

Bapuanr 2

. JIBa ToueuHsIx 3apsna Q=20 u Q= —Q HaXoAsTCA Ha pacCTOSHUU d Jpyr oT npyra. Haiitu momno-
KEHHME TOUKU Ha NMPSIMOM, IPOXOALIEH Yepe3 AT 3apsiibl, HAPSHYKEHHOCTD £ 1oJIg B KOTOPOW paBHA
HYJIIO.

. DNeKTpUYecKoe MoJie CO3JaHO JBYMs OECKOHEUHBIMU MApAJICIbHBIMU IUIACTUHAMH, HECYHIMMH
PaBHOMEPHO pacIpe/IeIeHHbIH MO MIOMIAIH 3aps/ ¢ TOBEPXHOCTHBIMH IUTOTHOCTSIME ;=2 HK1/M” 1
o= —5 uKn/M. Onpenenuts HanpsKeHHOCTh E most: 1) Mex Ty miacTHHamu; 2) BHe miactui. ITo-
CTPOUTH TpapUK U3MEHEHHS HAPSHXKEHHOCTH BJOJIb JIMHUM, TIEPIEHIUKYISIPHOM IIaCTHHAM.

. ToHKMI1 cTepxkeHb AIMHOM /=10 cM HeceT paBHOMEPHO pacnpezeneHHsiil 3apsaa 0= 1 vKi. Onpene-
JIUTh MOTEHIMAJ ( 3JIEKTPUYECKOrO MOJISl B TOUKE, JIEXKAIlel Ha OCH CTEpKHS Ha paccTostHUM a=20
CM OT OJIMXaHIIero ero KoHIa.

. Kongencarop cocrout u3 AByx KoHIeHTprudeckux chep. Paguyc R BHyTpeHHel cdepnl paBeH 10 cm,
BHemHeH Ry=10,2 cm, [IpomexyTok mexay cepamu 3amnonHeH napaguHom. Bayrpenneit cdepe co-
obmien 3apan Q=5 mxKi. OnpenenuTs pasHOCTh OTeHIIHANOB U Mexy cepamu.

. JIBe rpynmsl U3 TpPEX MOCIEI0BATENBHO COEAMHEHHBIX JJIEMEHTOB COENMHEHBI napaiensHo. J/C ¢
Ka)kJoro sieMeHnTta pasHa 1,2 B, BuyTpennee conpotusienue r =0,2 Om. [lonydyennas Garapes 3a-
MKHYTa Ha BHellIHee conpoTusieHre R= 1,5 OM. Halitu cuiny Toka / BO BHEIIHEHN LIENN.



KonTtpoabsHnas pa6ora no reMe «Marneru3sm» M «J1eKTPOMATHUTHBIE KOJIeOAHHUD)

Bapuanr 1

ITo 0oO6MOTKE OYEeHb KOPOTKOM KaTymku paguycoMm r = 16 cm teder Tok [ = 5 A. Ckonbko BUTKOB N
IIPOBOJIOKM HAMOTAHO HA KaTYIIKY, €CJIM HalpsKEeHHOCTh H MarHuTHOro mnosis B €e LIEHTpE paBHA
800 A/m? (c BBIBOJIOM)

[To nByM OGECKOHEYHO ATUHHBIM MPSMBIM MApaICIbHBIM MPOBoAaM TeKyT Toku I} = 50 A u I, = 100
A B IPOTUBOIIOJIOKHBIX HalpaBleHUsAX. paccTosgHue d Mexay nmpoBojamu paBHO 20 cM. ONpeAeIuTh
MarHMTHYI0 MHAYKLHIO B TOUKE, yIAJIEHHOM Ha r1 = 25 ¢M OT nepBoro u Ha r, = 40 ¢cM OT BTOPOTO
IIPOBOJA.

KBanpaTHast mpoBosIOYHAast paMKa PacIioyioKeHa B OAHOMN MJIOCKOCTHU C JUTMHHBIM MPSMBIM IPOBOIOM
TaK, 4TO JBE €€ CTOPOHBI NapajuleabHbl MpoBoAy. 1lo pamke M nmpoBoay TEKYT OJMHAKOBBIE TOKH 1
KA. OnpenenuTs Cuily, IEHCTBYIOIIYIO HAa PaMKy, eciau Okailias CTOpOHA paMKU HaXxOJUTCs Ha
paccTOsSIHUU, PAaBHOM €€ JITHHE.

BbruucinTh HUPKYISALKIO BEKTOPA MHIYKIIMK BJIOJIb KOHTYpa, oXBaThiBaromero Toku Iy = 10 A, I, =
15 A, Texymue B OJHOM HampaslieHUH, U ToK I3 = 20 A, TeKyuuii B IpOTUBOIOJIOKHOM HalpaBiie-
HUU.

[Ipsimoii ipoBo TuHOM 40 CM IBMIKETCS B OJTHOPOJHOM MarHUTHOM TI0JIE€ CO CKOPOCTHIO 5 M/C Tiep-
MEHIUKYJISIPHO JTUHUAM UHAYKIHMH. Pa3HOCTh MOTEHIIMAIOB MEXAy KOHIIaMH mpoBoaa paBHB 0,6 B.
Brruuciauts MHAYKIINIO MAarHUTHOTO TOJIA.

KonebarenbHblil KOHTYP COAEPKUT KOHJIEHCATOP 3JIEKTPOEMKOCThIO 8 Nd U KaTyIIKy MHIYKTUBHO-
ctbio 0,5 MI'H. KakoBO MakcuMabHOE HaNpspKeHHE Ha OOKIIaKaX KOHJISHCATOPa, €CIIM MaKCHMalb-
Has cwia Toka 40 MA?

Bapuanr 2

ITpu kakoit cuine Toka I, TeKyiero no TOHKOMY NPOBOASAIIEMY KOblly paauycoM R = 0,2 M, MaruuT-
Has MHAYKIUS B B Touke, paBHOYJAJIEHHON OT BCEX TOYEK KOJIbIa Ha paccTosiHue r = 0,3 M, craHer
paBHoit 20 MxTn?

[lo TOHKOMY MpPOBONY, M30THYTOMY B BHUJE MPAMOYTojibHUKA, TedeT Tok | = 60 A. JInuHbI cTOpOH
npsiMoyrosibHUKa paBHbl @ = 30 cM u b = 40 cMm. OnpenennTh MarHUTHYIO MHIYKIMIO B TOUKE Mepe-
CEUEHUs AuaroHaien.

OmnpenenuTh YaCTOTY BpAIIEHUs JIEKTPOHA MO KPYTOBOW OpOMTE B MAarHUTHOM I10JIE, MHIYKIIHS KO-
toporo pasus 0,2 Ti.

[Tnockast kBagpaTHas paMKa co CTOPOHOH a = 20 cM JIEXKHUT B OJTHOU TIOCKOCTH C OECKOHEYHO JTHH-
HBIM TIPSIMBIM TIPOBOJIOM, TT0 KoTopoMy TedeT Tok | = 100 A. Pamka pacrnosioxxeHa Tak, 4To OJImKaii-
masi K MpOBOJY CTOPOHA MapajuielibHAa eMy M HaxoauTcs Ha pacctosHuu d = 10 cM oT mpoBoja.
Ornpenenutb MarHUTHBIN NOTOK D, MPOHU3BIBAIOIIUN paMKY.

IIpoBonoynoe konbLo paguycom 10 cMm nexut Ha crone. Kakoi 3aps MpoTeyeT Mo KOJIbIly, €CIH €T0
ITIOBEPHYTH C OJHOW CTOPOHBI Ha apyryro? Conporusienne koaela | Om. BeprukanbHas cocraBiis-
fonrass MarHuTHOro 1o 3emita 50 M 1.

Karymka (6e3 cepaeunuka) mjmHoi 50 cM U IUIONIA/IbI0 ceUYeHus 3 cm’, mmeer 1000 BUTKOB 1 co-
€IMHEHA TapaJuIeIbHO ¢ KOHAeHcaTopoM. KoHaeHcaTop COCTOMT M3 ABYX IUIACTUH IUIOWIANbIO 75
cM” Kaxkas. PaccTosHme MExkKLy IUIACTHHAME 5 MM. JIHDIEKTPHK - Bo3ayX. ONpenenTh Iepruos Ko-
ne0aHui KOHTYpA.



Bonpocs! k ko1okBHYMY Ne 1

DneKTpuYecKuil 3apsia u ero cpoiicta. 3akon Kynona.

HanpsixkenHocTs anekTpoctatuueckoro nois. [Ipunnun cyneprnosunnu. CUioBbIe TUHUU MOJIS.
Teopema [Maycca (¢ qoka3aTenbCTBOM).

[TIpumenenus Teopemsl ['aycca.

Teopema INaycca B nuddepennuansHon hopme.

Teopema o nupkyssiuuu Bekropa E.

[Torenmman Toueunoro 3apsiaa. [loTeHman noJyst CUCTEMBI 3apsii0B.

CBsi3p MEXIy MOTEHIMAIOM M HANpsHKEHHOCThIO BekTopa E. DKBUIMIOTEHIIMATbHBIE TOBEPXHO-
CTH.

9. Tlone 31eKTPUYECKOTO JUIOJIA.

10. Cuna, neiicTByromas Ha JUIOJIb B QJIEKTPUYECKOM TIOJIE.

11. DHeprus aumoss B moJe.

12. DnexTpuyecKoe 1oJe B BELIECTBE.

13. Tlone BHyTpu U cHapyu MpoBoAHKUKa. CBOICTBA 3aMKHYTOM MPOBOIAIICH 000I0UYKH.
14. Onextpoémkocts. KonaeHcaropsl.

15. IMonspuzanus nusnektpuka. [1oasapu3oBaHHOCTD.

16. Teopema I"aycca st BekTopa P.

17. Teopema "'aycca st Bexktopa .

18. Teopema I"aycca ms BekropoB P u [l B nuddepennmansaoit popme.

19. I'pannunsie ycnosus ais Bektopos P u J1.

20. DnexTpuyecKas YHEPrusi CUCTEMBI 3apsiJI0B.

21. DHeprus 3apsKEHHOrO MPOBOIHUKA.

22. DHeprus KOHAEHCcaTopa.

23. DHeprus 31eKTPUUYECKOTO MOJIA.

24. Cuna toka. [noTHOCTE TOKA. YpaBHEHHE HEMPEPHIBHOCTH.

25. 3akon OMa 1t OTHOPOIHOTO MPOBOJHUKA.

26. 3akoH OMa 1711 HEOJHOPOIHOTO IIPOBOIHUKA.

27. llpaBuna Kupxroda.

28. 3akoH Jlxoyns — Jlenna.

29. luddepenumansuas popma 3akonoB Oma u Jxoyins — Jlenua.

NN RO

Bonpocs! k kosiokBUYyMYy Ne 2

. Cuna Jlopenia.

. [Ipuanmn cynepnosunuu. 3akoH buo - Casapa - Jlannaca.

. MarautHoe nose npsiMoro Toka (nmpumeHeHue 3akona buo - Casapa - Jlamaca).

. MarautHoe 1osie Ha ocu KpyroBoro Toka (mpumeHeHue 3akoHa buo - Casapa - Jlanaca).
. Teopema I'aycca nns marautHOro nosis (quddepeHnnanbHas U UHTerpaibHast popmbl).

. Teopema o nupkyssuun Bexkropa B. IIpuMmenenue reopeMsl.

. MarautHoe nose cojieHou1a U Topora. MarHuTHOE MoJjie MI0CKOCTH C TOKOM.

. Cuna Amnepa. Cuina, aeiicTByronasi Ha KOHTYp ¢ TOKOM B MarHUTHOM IIOJIE.

9. MOMEHT cui1, TEUCTBYIOIIMX HA KOHTYP C TOKOM.

10. PabGora npu nepemMenieHnr KOHTypa ¢ TOKOM.

11. HamaranmunBanne BemiecTBa. HaMarumaeHHOCTE.

12. Toxn HamaranuuBanus. TeopeMe 0 LIUPKYIALMU BEKTOpa J.

13. Teopema 0 HMPKYJIALMHU BEKTOpa HAIPSHKEHHOCTH MarHUTHOrO mnois (nuddepeHimanbHas u
UHTETpajbHas (POPMBI).

14. I'pannunsble yenosus st B u H.

15. Ilpenomnenue nuHuil B Ha rpanuue pa3aena AByX MarHeTHKOB.

16. JlnamaraeTvkH.

17. IlapamaraeTuku.
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18. ®eppoMarHeTuKH.

19. Onsitel @apanes. [Ipasumno Jlenna.

20. MaruuTHbIi noTok. IloTokocnennenue.

21. 3aK0H 3JIeKTpOMarHUTHOM UHAYKIUU. Toku Dyko.

22. SIBnenue caMOMHAYKIMU. J./1.C. CAMOMHIYKIIUH.

23. UaaykTuBHOCTH. UHIYKTUBHOCTH COJIeHOU1a. B3anMHasi UHIYKTUBHOCT.
24. Tok npu 3aMbIKaHUM U Pa3MbIKaHUH LIETIH.

25. MarauTHasi Heprusi TOKa.

26. DHeprust MarHUTHOTO nosist. [1moTHOCTH SHEprUM.

27. MarauTHasi SHEprusi IByX KOHTYPOB C TOKaMH.

28. Pabora nepemarnnuuBaHus (heppoMarHeTuka.

29. JIBukeHue 3apsHKeHHBIX YacTUIl B OTHOPOAHOM 3JIEKTPUYECKOM TOJIE.
30. JIBuxeHue 3apsyKEHHBIX YaCTHUI] B OJIHOPOJIHOM MarHUTHOM IIOJI€.

31. Onpenenenue yeabHOro 3apsijia 3JIeKTpoHa. MarueTpoH.

32. OnpeneneHue yIenbHOTO 3apsia HOHOB. Macc-crieKTporpadsl.

33. Yckoputenu 3apsHKeHHBIX YacTHIL.

34. Tok cmelieHus.

35. YpaBuenust Makcpemna (auddepennnanbias 1 nHTErpaigbHas Gopmbl). CBONCTBAa ypaBHEHUM
Makcseia.

36. CBoOoaHbBIC HE3aTyXarolIKe KojaeOaHus B KOHTYpe.

37. CBoOoaHbBIE 3aTyXaloNIUe KOJIeOaHHs B KOHTYpE.

38. BriHyX1eHHBIE KOJeOaHus B KOHTYpe. Pe3oHaHC TOKOB U HaNpsKEHUH.
39. IlepemeHHBI TOK.

40. BoniHOBO€ ypaBHEHHUE IJIs AIEKTPOMArHUTHOUW BOJIHBI.

41. OcHOBHBIE CBOMCTBA JIEKTPOMArHUTHOW BOJIHBI.

42. IINOTHOCTH PHEPTUM DJICKTPOMArHuTHOM BoJiHbI. Teopema [loliHTHHTA.

KosutokBuyM 1o teme «JIeKTPOMAarHeTu3m»

1. Tok B MpoBOAHMKE MEHsETCA cO BpeMeHeM Mo ypaBHeHuto I = 4 + 2t (A). Komndectso
JIEKTPUYECTBA, MPOXOJIIee 4Yepe3 IONEPEeYHOE CEeueHHE IPOBOJHUKA 3a BpeMs OT {1 =2 10 tp
=6 c paBHO...
Ortger: Kn
2. [To npoBoy ceueHuneM S U ylieabHBIM CONPOTUBIIEHUEM p TeueT Tok 1. Cuna, nelcTByro-
as Ha OTAEJbHBbIE CBOOOHBIE AJIEKTPOHBI CO CTOPOHBI JIEKTPUUYECKOT0 MOJIS paBHA
1) elp/mS 2) ep/2IS 3) elp/S 4) elp/2S
3. Juddepenunanshas popma 3akoHa OMa 17151 OAHOPOAHOTO YYacTKa LIETH UMEET BH]L
1) 2) 3) 4)
j=ocF j=oE i=c(E+E') j=enuv

4. Omnpenenuth conpoTtuiieHre yyactka AB. R =2 Owm.
Otser: Om

5. 3apsan q > 0 gBuxeTcst co CKOpoCThbio V. CpaBHUTH MOYIH
MarHuTHON MHAYKIHHU B B Toukax 1 u 2 (r; =13)
1)B;>B; 2) OJIMHAKOBBI
3) Bi<B; 4) 0OTHO3HAYHO OTBETUTH HEIB3S




6. LHupkynsauus BekTopa B Bnoas koHTypa L paBHa
1)-pol 2)3po! 3ol 4) 2p01

CHoe o

!

7. I[BYXHpOBOI[HaSI JINHUS COCTOUT U3 IJIMHHBIX HapanneanHx HpSIMBIX HpOBOl[OB, HaXOoOAIIUXCs
Ha pacctossHuu d apyr ot apyra. Ilo mpoBomam TekyT oamHakoBbie TOKU I. Cuia B3auMoIei-
CTBUS TOKOB, IPUXOIAMIAACI HA €AJUHUIY JJIMHBI IIPOBOJA, paBHA
1) pol*/2nd 2) pol /nd 3) ol ?/2d 4) 2pel * / mid

8. B maruutHOM mnone ABYX OECKOHEUHO JJIMHHBIX
napajyiesIbHbIX — MPSAMOJIMHEHHBIX ~ IPOBOJHHUKOB C
OJIMHAKOBBIMU TOKaMU IPOJIETAET 3JIEKTPOH. MarHuTHast
cuJia, IeMCTBYIOIAs HA JIEKTPOH B TOUKE A, HallpaBJIeHA

1) ot Hac 2) K Ham 3)— 4) —

9. Ha pucynke nano rpaduyeckoe n300pakeHrue MarHUTHOTO
nosis. J[aHHOMY PUCYHKY COOTBETCTBYET MOJIHCH:
1) TMHUK MarHUTHOM MHIYKIHH, 1> L)
2) TMHUWA MarHUTHOM MHAYKIHH, <[l

3) TMHUM HATIPSDKEHHOCTH, LL1>LL)
4) TMHUM HaMPSHDKEHHOCTH, <[l

10. Yepes karyliKy, MHIYKTUBHOCTb KOTOpO# paBHa 200 MI'H, mpoTekaeT TOK, U3MEHSAIOUIUICS 110
3akoHy [=2cos3t. MakcumanbHoe 3HaueHue IJIC caMOMHIYKIIMH PaBHO
Ortser: B

11. JlBa mapayieqbHO CO€AMHEHHBIX IEMEHTA C OAMHAKOBBIMU
DAC A;=A;=2 B u BHyTpeHHUMH CONPOTUBJIEHUAMHE 1= 1 OMm,
r;=1,5 OM 3aMKHYTHI Ha BHelIHee conporusieHue R = 1,4 Om.
Tok, mpoTekaronuil yepe3 BTOPOH DJIEMEHT, PaBEH

Ortser: A

12.  becKOHEYHO AJMHHBIM IPOBOAHUK C TOKOM | umeer
IJTOCKYIO TeTiro paanycoM R. MHnykius nomst B Touke O
ornpenensercs popmynoit




3 cemect

KOHTpOJ’IbHﬁﬂ paGOTa 1o TeMe «BoJIHOBasi ONITHKA»

Bapuanr 1
Jlyd magaeT nox yriaom €=60° Ha CTEKJISIHHYIO TUIACTUHKY TommuHor d=30 mm. Onpenenuts 60-
KOBOE CMeEIeHUE Ax; JIyda M0cJie BbIX0a U3 IJTACTHHKHU.

Ha mytu cBeTOBOM BOJIHBIL, UAYLICH B BO3yX€, IOCTABUIN CTEKIISIHHYIO IIJIJACTUHKY TOJIUHOMN
h=1 mm. Ha cKoJbKO U3MEHUTCA ONTUYECKas AJIMHA ITyTH, €CIM BOJIHA MaaeT Ha MIACTUHKY: 1)
HOPMaJIbHO; 2) moJ yriaom £=30°?

Ha mpumpayr0 mieHky (n=1,3), HaxoIsIIyI0Cs B BO3/IyXe, MaIaeT HOPMAIILHO MyYOK Jy4dei 6emo-
ro ceta. [Ipu kakoil HauMEeHbIIEH TOJNIIHUHE d TUICHKA OTPaXEHHBINA CBET C JJIMHOW BOJIHBI
A=0,55 MKM OKa)KeTCsI MAaKCUMaJIbHO YCUJICHHBIM B pe3yJibTare nHTepdepeHunn?

Judpakuuonnas pemerka coaepxut n=200 mrpuxoB Ha 1 MM. Ha perierky najgaer HopMajabHO
MOHOXpoMaTHueckuil cBeT (A=0,6 MkM). MakcuMyM Kakoro HauOOJIBIIETO MOPsIIKA JAET 3Ta
pereTka?

Yron bproctepa npu najeHuu cBeTa U3 Bo3AyXa Ha KPUCTAILI KaMEHHOU coiu paBeH 57°. Ompe-
JIENIUTh CKOPOCTh CBETA B 3TOM KpHUCTAJLJIE.

Bapuanr 2

[Iydok mapasuienbHbBIX JIydei MmajaeT Ha TOJCTYIO CTEKIITHHYIO TUIACTUHY T/ YoM €=60°, u
PEIOMIISISICh TIepeXoauT B cTekiio. [llupuHa a mydka B Bo3ayxe paBHa 10 cMm. Onpenenurs 1mm-
pUHY b IyYKa B CTEKIIC.

Ha nytu MOHOXpOMaTHUYECKOI0 CBETa C JUIMHOM BOJIHBI A=0,6 MKM HaXOAMTCS IIOCKONapa-
JieNbHAs CTEKJISIHHAS Tu1acTUHA TonmuHoi d=0,1 MM. CBeT nagaer Ha IulacTUHY HopMasibHO. Ha
KaKOH YToJl ¢ ciieZlyeT MOBEpHYTh IUIACTHHY, YTOOBI ONTHYECKas JUIMHA MyTH L U3MEHUIach Ha
A2?

[Tyuox MmoHOXpomaTtnueckux (A=0,6 MKM) CBETOBBIX BOJIH IaAA€T O yriioM €,=30° Ha Haxo-
JSIIYIOCS B BO3yX€ MBUIbHYIO TIIeHKY (n=1,3). [Ipu kakoif HauMeHbIIel TONIMHE d IIEHKH
OTpa)XEHHbIE CBETOBBIE BOJIHBI OYAYT MaKCUMaIbHO OcabjieHbl HHTEpPepeHueii? MakcuMalb-
HO YCHWJIEHBI?

Ha nmudpakunonnyro pemerky, cogepxanryto n=400 mrpuxoB Ha 1 MM, 1aaeT HOPMaIbHO MO-
Hoxpomartudeckuil cset (A=0,6 Mxkm). HaiiTu ob1iee uncio AuppakMOHHBIX MAaKCUMYMOB, KO-
TOpBIE AaeT 3Ta pemeTka. OnpenenuTs yroy ¢ Au(pakiium, COOTBETCTBYIOIUHN MOCIEAHEMY
MaKCHMYyMY.

Hpe):[em,HHﬁ YI'oJI IIOJTHOT'O OTPAXKCHUA ITyUKa CBETA HA I'PaHUIEC )KUJIKOCTHU C BO3AYXOM paBCH
43°, OHpC,Z[CJ'II/ITB yroJ Bp}OCTepa IJId TTaICHUA JIyda U3 BO31yXa Ha TOBCPXHOCTDH 3TOM KHUIKO-
CTH.

KonTtpoJuabnasi pabora no reme «KBanroBasi puznka»
Bapnanr 1
C NOBEpXHOCTH CaXH IUIOIMIAJABI0 S = 2 oM’ npu temneparype T=400 K 3a Bpems t=5 MuH us-
myyaetcst aHeprusg W=383 Jlx. Onpeaenuts Ko3PpGUIUEHT TEMIOBOTO U3IYUSHHS € CAXKHU.

Ha xakyro IuHY BOJTHBI Ay, IPUXOAUTCS MAKCUMYM CIEKTPAIbHOM MIOTHOCTH DHEPTETUYECKOM
CBETUMOCTH (M), 1)inqx 9€PHOTO TeNA pU TeMiiepaType t=0°C?
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Ha moBepxHocTh JuTHsS magaeT MoHoxpomartuyeckuii cBeT (A=310 HM) UToOBI NpeKpaTUThH
SMHCCHUIO IEKTPOHOB, HYKHO HMPUJIOKHUTh 33J€PKUBAOLIYI0 Pa3HOCTh NOTeHIHaIoB U He Me-
uee 1,7 B. Onpenenuts padboTy BbIxoaa A.

JaBnenue p MoHoxpomaruyeckoro csera (A=600 HM) Ha YEpHYIO MOBEPXHOCTh, PACIIOIOKECH-
HYIO TIEPICHIUKYISIpHO TagaromuM siydam, paBHo 0,1 mklla. Onpenenuts yucio N GoTOHOB,
Ta/[AI0NMX 32 BpeMs t=1 ¢ Ha OBEPXHOCTH ILIOMANbI0 S=1 cM”.

Onpenenutb yron O paccessHus (OTOHA, UCHBITABIIETO COYAapeHUE CO CBOOOIHBIM JJIEKTPO-
HOM, €CJIM U3MEHEHHUE JUTMHBI-BOIHBI AL IPU paccessHUU paBHO 3,62 M.

Bapuanr 2

MydenpHas nedys norpedisier MomtHocTh P=1 kBT1. Temneparypa 7 ee BHYTpEHHEH MOBEPXHO-
CTH MPU OTKPHITOM OTBEPCTUU IUIOLIA/IbI0 S=25 oM’ paBHa 1,2 kK. Cuuras, 4ro oTBEpCcTHE €YU
U3ITy4aeT Kak YepHOe TeJ0, ONPEAEIUTh, Kakas 4acTh @ MOLUTHOCTU PACCEUBAETCS CTCHKAMHU.

Temneparypa BepxHux cioeB Connua paBHa 5,3 kK. Cuuras ConHile 4epHBIM TEJIOM, ONpenae-
JIUTH JUTUHY BOJIHBI Ay, , KOTOPOW COOTBETCTBYET MaKCHUMAaJIbHAs CIIEKTpajbHas INIOTHOCTh YHEP-
FeTUYECKON CBETUMOCTH (M), 7)ma COMHLIA.

Jns mpexpamienns ¢porodddexra, BEIZBAHHOTO OOTyYeHHEM YIbTPa(HOIETOBHIM CBETOM ILIa-
TUHOBOW IUIACTUHKHU, HY>KHO NPWJIOKHUTH 3aJ€PKUBAIOLLYI0 pa3HOCTh noreHuuanos U;=3,7 B.
Ecny miaTHOBYIO IJIaCTMHKY 3aMEHHUTH JPYroMl IUIACTUHKOW, TO 3aJCpP’KUBAIOLIYIO Pa3HOCTH
MOTEHIMAJIOB MpHUAETCs yBeIUuuTh 10 6 B. Onpenenuts paboTy A BbIXOAA 3JEKTPOHOB C IO-
BEPXHOCTH 3TOH IUIACTHHKHU.

Monoxpomatuueckoe u3iIydeHHe ¢ ATUHON BoJHBI A=500 HM majaeT HOPMaJbHO Ha IUIOCKYIO
3epKaJILHYIO MMOBEPXHOCTh W JaBHUT Ha Hee ¢ cwior F=10 HH. Onpenenuts uncino N; poToHOB,
€XKECEeKYHIHO MaJJAI0IINX Ha 3Ty TOBEPXHOCTb.

®dotoH ¢ sueprueit € =0,4 MdB paccesics o yriaom 6=90° Ha cBobogHOM 3rekTpone. Onpene-
JUTH HEPTHUIO &’ paccessHHOTO (POTOHA M KHHETHYECKYIO PHEPTHUI0 7 AJIEKTpOHA OTAauH.

BOl'lpOCbl K KOJUIOKBHYMY Ne 1

CseroBas BonHa. [lokazarens npenomnenns cpenpl. Ontudeckas AjIuHa Iy TH.

[Tpunuun @epma. 3akoHbI reoMeTpruuecKoi onTuku. @opmyisl Openens.

VYron bprocrepa. [lonHoe BHyTpeHHEee oTpaxeHue. [IoHsTHEe 0 BOJOKOHHON OITHKE.

OcHoBHbI€ (HOTOMETPUUECKHUE BETUYMHBI U UX eIUHUIIBI. CBETOBOI MOTOK, CHJIa CBETA, SIPKOCTbD,
CBETUMOCTD, OCBEIIEHHOCTb.

Toncrast u ToHKas TMH3bL. OnTHYECKHE TPUOOPHI: JTyTa, IPOEKTOP, MUKPOCKOIT U TEJIECKOII.
IIpocTpaHcTBEHHAass U BpPEMEHHAss KOTEPEHTHOCTb CBETOBOIO IOJsA. BpeMs KOrepeHTHOCTH.
[Mpunuun cyneprio3uiuu BosiH. UHTepdepenus aByx BosH. CriocoObl HaOm0AeHUs UHTEpde-
pEeHLIUNU CBeTA.

WnuTepdepeHius npu oTpakeHUH OT TOHKUX MIIACTHHOK.

ITosocs! paBHOTO HakjIOHA U paBHOM ToNKHEL. Konbia HeroToHa.

[Tpumenenus nuntepdepenun. UureppepomeTpsl.

MHoromnyueBast UHTEphEpeHIIHSL.

[Tonsipu3oBaHHbBINA U €CTECTBEHHBIN CBET. CTENEHb MOJISIPU3ALIHH.

3akoH Mamntoca. 3akon bproctepa.

WuTepdepeHius noasipu30BaHHbIX MTyYKOB.

[Tpunuun ['rolirenca-dpenens.

Hudpaxus Openens. 3oub1 Openens.



16.
17.
18.

VN LW

10
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Judpakuus OpayHrodepa Ha MIETH.
JudpakunonHas penieTka. YTaoBas JUCIEPCHs U pa3peliaromas ciocoOHOCTh PEHIETKH.
[onorpadus. Ioxydyenue rogorpaMmMbl ¥ BOCCTAHOBJIEHUE BOJTHOBOTO (hPOHTA.

Bonpocskl K KoJIOKBUYMY Ne 2

. PaBHOBecHOe m3iydyeHue B nosnoctd. CBOICTBa TEIIOBOrO M3iIydeHHUs. BenuuuHbl, XapakTepu-

3YIOIME COCTOSIHUE U3JTyYEHUs B IPOCTPAHCTBE.

3akon Kupxroga. Cs3p MeXy IIIOTHOCTHIO SHEPTHH H3JIYYEHHS U SHEPTETHYECKON CBETUMO-
CTbIO a0COJIFOTHO YEPHOTO Tea.

®opmyina Panes - Jxunca. 3akoH pactipenenenus [lnanka.

3akoH cMernienus: Buna. 3akon Credana - bonbumMana.

®otoHbl. TOPMO3HOE PEHTIE€HOBCKOE U3Ty4YEHHUE.

dotorddexr. [laBnenue cBeta.

Dddext Komnrona.

I'unore3a ne bpoitnsa. CeolicTBa BosH ae bpoitis.

OnsbiTh! J3BUCCcOHa 1 JIkepMmepa. Judpakuus 31eKTpOHOB.

CooTHoOIIEHHE HEONIPEAEIEHHOCTEH.

BonnoBas ¢ynkuus, ee ¢puznyeckuit cMpica. BpemenHoe u cranuonapHoe ypaBHeHus Hlpenun-
repa.

Oddext 3eemana.

Yactuia B 6€CKOHEYHO TIIYOOKOM MOTEHIIUAILHOM SIME.

["apMOHMUYECKUI OCIIMIUIATOP B KBAHTOBOM MEXaHUKE.

[TpoxoskaeHue yacTULIbl Uepe3 OJJHOMEPHBIN OTEHLIUAIbHBINA Oapbep.

KBanTOBas mpupoja 31eKTPOMAarHUTHOI'O U3JTy4EHHUS.

Atom Pezepdopna.

[Toctynatsl bopa. 3akOHOMEPHOCTH B aTOMHBIX CHIEKTpPaX.

ATOM BOJIOpO/ia B KBAHTOBOM MEXaHUKE.

KBanToBbIe uncna. BeipoxxeHue ypoBHeil.

[TpaBuiia oT00pa B KBAHTOBOM MeXaHHUKE. DIEKTPOHHAsI OpOUTA U 3IEKTPOHHASI OpOUTAIIb.
Omnepatops! B kBaHTOBOMU (u3nke. KBaHTOBaHNE MOMEHTa UMITYJIbCA.

Marnerusm atomoB. Onbitel LlTepna u [Nepnaxa.

ITosTHBIM MOMEHT KOJIMYECTBA ABM)KEHHUS JIEKTPOHA.

ToHKas CTpyKTypa CIIeKTpalbHbIX JUHUI aToMa BOJOPO/Ia.

Pentrenosckue cnexTpsl. 3akoH Mo3siu.

[TornouieHue, CHOHTAHHOE U BHIHYKJEHHOE U3TyUYEHHE.

dusnyeckue 0OCHOBHI pabOTHI J1a3epa.

8. YYHEBHO-METOJNMYECKOE U TH®OOPMALIMOHHOE
OBECIIEYEHHUE JUCIHUIIJINHBI

8.1 Pexomenayemasi iureparypa

8.1.1. OcHoBHasi IMTEpPaTYpPa

8.1.1.1

Tpo¢pumona, T.H.
Kypc ¢usuku : yueb. mocodue. - 8-¢ uzsa., crepeorurl. - M. : Beicu. mik., 2004. - 544 c. : wi. -
ISBN 5-06-003634-0 : 240.00.

8.1.1.2 | CaseaneB U.B. Kypc oOuieit pusuku : B 5 kH.: Yueb. nocobue.

Kn.1 : Mexanuka. - M. : Actpens: ACT, 2005. - 336 c. : m . - ISBN 5-17-002963-2 : 131-00.
KH.2 : OnexrpuuectBo u MaraetusMm. - M. : Actpens: ACT, 2005. - 336 c. : un . - ISBN 5-17-
003760-0 : 131-00.

KH. 3 : MonekynsapHas pusuka u repmoauHamuka. - M. : Actpens: ACT, 2005. - 208 c. : un
- ISBN 5-17-004585-9 : 131-00.




Kn.4 : Boansl. Ontuka. - M. : Actpens: ACT, 2005. - 256 c. : mi . - ISBN 5-17-004586-7 :
131-00.

K#n.5 :KBanroBas ontuka. AtomHas pusuka. @usnka tBepaoro Tena. Gusnka aTOMHOTO sapa
U 3JIeMeHTapHbIX yactull. - M. : Actpenb: ACT, 2005. - 368 c. - ISBN 5-17-004587-5:131-00.

8.1.1.3

Cageabes, U. B. Kypc o6uieit pusuku : B 5 T. : yued. mocobue.

T. 1/ Casense U. B. - 5-¢ u3x. - Cankr-IletepOypr : Jlanb, 2011. - 352 c. - Kaura u3 xoi-
neknuu Jlanes - dusuka. - ISBN 978-5-8114-1207-5.

URL.: http://e.lanbook.com/books/element.php?pll cid=25&pll_id=704

T. 2 / CaBenneB U. B. - 5-e uzn. - Cankr-IlerepOypr : JIanp, 2011. - 352 c. - Knura u3 xo:-
neknuu Jlane - dusuka. - ISBN 978-5-8114-1208-2.

URL.: http://e.lanbook.com/books/element.php?pll_cid=25&pll_1d=705

T. 3/ CaBenbeB U. B. - 5-¢ u3x. - Cankr-IletepOypr : Jlanb, 2011. - 224 c. - Kaura u3 xoi-
nexkuuu Jlanp - @usnka. - ISBN 978-5-8114-1209-9.

URL.: http://e.lanbook.com/books/element.php?pll_cid=25&pll_i1d=706

T. 4 / CaBenbeB U. B. - 5-¢ u3x. - Cankr-IletepOypr : Jlanb, 2011. - 256 c. - Kaura u3 xoii-
nexuuu Jlane - ®usuka. - ISBN 978-5-8114-1210-5.

URL: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=707

T. 5/ CasenbeB U. B. - 5-¢ u3z. - Cankr-IletepOypr : Jlansb, 2011. - 384 c. - Knuura u3 xoi-
snexuuu Jlane - ®usuka. - ISBN 978-5-8114-1211-2.

URL: http://e.lanbook.com/books/element.php?pll_cid=25&pll_1d=708

8.1.1.4

Yepros, A.I'.
3anmaunnk 1o ¢pusuke : [Yded. mocodue]. - 8-¢ usm., nom. u nepepad. - M. : dusmatiur, 2009.
- 640 c. - ISBN 9785-94052-169-3 : 339-80.

8.1.2. lonosiHUTe/IbHAA JIUTEPATYpPa

8.1.2.1

BoJabkenmreiin B.C.
Coopnuk 3ama4 o obmemy kypcy pusuku. - CII6. : Kamxuasiit mup, 2005. - 328 c. - 151-00.

8.1.2.2

Hponos, U.B. 3agauu no obmieit pusnke : Yuebd. nocodue. - 13- uzz., crepeotu. - M. :
Jlansb, 2009. - 416 c. : un . - (YueOHuku a1 By3oB. CriennanbsHas auteparypa). - ISBN 978-
5-81114-0319-6 : 619-00.

8.1.3 Meroauyeckue pa3padoTku

8.1.3.1

JuTponus. TeopeTnyeckue U NpaKTHYECKHe MaTepuaibl [ DJIEKTPOHHBIN pecypc] : Me-
TOJIMYECKUE YKa3aHUs MO (PU3UKE IS CTYJICHTOB BCEX TEXHUUECKUX HAMpaBJICHUH U CHelH-
anbHOCTEH ouHOM (hopMmbl 00yuenust / Kad. ¢usuku; Coct. H. B. Aranurosa. - D1neKTpoH.
TeKcToBbIe, Tpad. maH. (19 M6). - Boponex : ®I'bBOY BIIO "Boponexckuii rocyaapcTBeH-
HBI TexHuueckuil yausepcutet", 2016. - 1 ¢daiin. - 00-00.

8.1.3.2

MeTtoauka pemeHus 3a1a4 1o ¢pusnke B TeXHMYECKOM By3e [D1ekTpoHHbIN pecype] . U.1 :
Mexanuka. MonekyssipHast GU3uKa 1 TEpPMOIMHAMHKA. DJIEKTPOCTATHKA. - DJIEKTPOH. TEK-
cToBble, Tpad. gaH. ( 1,35 MO ). - Boponex : ®I'5OY BO "Boponexckuii rocyaapcTBEHHBIH
TexHnueckut ynusepcuter”, 2016. - 1 ¢aiin. - 30-00.

8.1.3.3

DoH/1 OLICHOYHBIX CpelACcTB 10 puznke. MexaHukKa, MoJIeKyJIsipHast GU3UKA U TePMOA M-
HaAMUKa [ DJIeKTPOHHBIN pecypc | : MeToandeckue ykazaHus 711 CAaMOCTOSTEIbHOW padoThI
U TECTUPOBAHMSI 3HAHUM CTYJIEHTOB BCEX TEXHUYECKUX HAIIPaBJICHUHN U ClIeUaIbHOCTEN 04-
Ho#t hopmbl oOyuenus / Kad. ¢usuxu; Coct.: A. I'. Mockanenko, T. JI. Typaesa, E. I1. Tars-
sauHa, E. H. [lonamapeHko . - DeKTpoH. TeKCTOBBIE, Tpad. naH. (5, 27 M0O). - BopoHex :
OI'BOY BIIO "BopoHexCckuil rocyJapCTBEHHBIN TeXHUYEeCKUH yHuBepeuTeT', 2014. - 1
daiin. - 00-00.



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=704
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=705
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=706
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=707
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=708

8.1.3.4

MeToanuyeckne yKa3aHusl K BbINOJHEHUIO JIA00paTOPHBIX padoT no teme «MexaHn4e-
cKHe K0J1e0aHUsI M BOJHBID) TUCHUILTHHBI « PU3UKa» VI CTYAEHTOB BCeX TeXHHYEeCKHX
HanpaBJIeHUH U crieHAJIbHOCTel ouHOoi gopMbl 00yueHus [DaexkTpoHHBIN pecypc] / Kad.
¢usukm; Coct.: A.I'. Mockanenko, H.B. Maroseix, M.H. I'apmuna, E.I1. TaTesHuHA. - DNek-
TPOH. TeKCTOBBIE, rpad. maH. (515 K6). - Boponex : ®I'bOY BO "Boponexckuii rocynap-
CTBEHHBIN TexHnuyeckuil yausepcuretr", 2016. - 1 ¢aiin. - 00-00.

8.1.3.5

MeTtoauyeckue yKka3aHusl K BHINOJHEHUIO J1a00PaTOPHOT0 NPAKTUKYMA 110 pa3jieny
"MouiekyasipHas Gu3nKa ¥ TePMOJAMHAMMKA' VISl CTYIEHTOB BCeX ClenraJibHOCTel
04HOI (popMBbI 00yUeHHs1 / YueOHO-1abopaTOpHbIN 1IeHTp Kadeap obmieit ¢pusnku; Coct.: A.
I'. Mockanenko, M. H. I'apmiuna, H. B. MatoBeix, b. I'. Cyxononos . - Boponex : TOYBIIO
"BopoHexckuii rocyaapcTBeHHbIN TexHuyeckuil yausepcutet”, 2009. - 37 ¢. - 00-00.

8.1.3.6

AnTunos C.A.

Tunosble 3a1a4u 10 pa3aenaM GU3NKH [ DIEKTPOHHEIHN pecypc] : Yueb. mocodue. - DIeKTpoH.
TEKCTOBBIE, Ipad. naH. (2,17 M0 ). - Boponex : ®I'bOY BIIO "Boponexckuii rocynap-
CTBEHHBIN TexHuueckuit yausepcuret", 2012. - 1 ¢aiin. - 30-00.

8.1.3.7

2 Haya10 TepMoAMHAMUKU. TerioBblie ABUraTeu [ DIEeKTPOHHBIN pecypc] : Meroauye-
CKHe yKa3aHus 1o (pu3mKe AJisi CTYJECHTOB BCEX TEXHUYECKHUX HANPABICHUHN U CIIEIUATBHO-
cteit ounoit popmel o0yuenus / Kad. usuku; Coct. H. B. AranuroBa. - D1eKTpoH. TEKCTO-
BbIe, Tpad. gaH. (2,3 MO). - Boponex : ®I'bOY BIIO "Boponexckuii TocyJapCTBEHHBIH
texHuueckud yuusepcutet", 2015. - 1 ¢aiin. - 00-00.

8.1.3.8

Hrorossie TecThl Mo (puzuke [D1ekTpoHHBIN pecypc] : KoHTposibHbIE 3a1aHus 1)1 BCEX
TEXHUUYECKUX HAMpaBJICHUN U creluanbHoCcTel 0uHOoi Gopmbl 00yuenus / Kad. dhusukuy;
Cocr.: A. I'. Mockanenko, M. H. I'apuiuna, E. I1. Tarbssauna, T. JI. Typaesa, E. H. [lonoma-
PEHKO. - DJIEeKTPOH. TeKCTOBbIE, Tpad. aaH. (4,6 M6). - Boponex : ®I'bOY BIIO "Boponex-
CKHUH rocynapcTBeHHbIN TexHuueckuil yauusepcuret'”, 2015. - 1 gaiin. - 00-00.

8.1.3.9

KBanToBas ontuka, pu3uka aroMoB u sjaep. Pu3nka noaynpoBogHUKOB [ DJIEKTPOHHBIN
pecypc] : KonTponbHble 3a1anus 1718 3a4eTa 1o Ja00opaToOpHbIM paboTaM MO JUCIUILINHE
"®u3uka" 15 CTyIEHTOB BCEX HAINpaBlIEHUN U CIIEIUATBLHOCTEH 0UHOM (opMbI 0OOyUeHHS /
Kad. pusuxu; Coct.: A. I'. Mockanenko, M. H. T'apmuna, E. I1. Taresiauna, T. JI. Typaesa,
O. U. Pemu3soBa. - D1eKTpoH. TEKCTOBBIE, rpad. naH. (704 KO). - Boponex : ®T'BOY BIIO
"Boponexckuil rocyiapcTBeHHbIN TexHHuueckuit yausepcuret", 2015. - 1 daitn. - 00-00.

8.1.3.10

Mexanuka : MeTtonndeckne yka3aHus K BBIITOJIHEHHIO JaAOOpaTOPHBIX padoOT MO AUCHUILIUHE
"O61mas ¢pusuka" Uit CTyJIEHTOB BCEX CHENUAIBbHOCTEN 0UHON (popMbl 00ydeHust / Y4yeOHo-
nabopaTopHbIi 1IeHTp Kadeap obmieit pusuku; Coct.: A. I'. Mockanenko, 1. A. Cadonos, H.
B. MatoBbix. - Boponex : TOYBIIO "BopoHnexckuii rocyapCTBEHHbIM TEXHUUECKUN YHU-
Bepcuret"”, 2010. - 45 c. - 00-00.

8.1.3.11

MeToanyeckue yKazaHusi K pelieHUIO 3a/1a4 10 K0JIeDaHUAM U BOJIHAM I10 JMCHUIIIMHE
“Pusuka” 1A CTYIeHTOB BCeX TEXHMYECKUX HAMPABJICHUH U CTIEIHAJIBLHOCTEH OYHOMI
¢opmbI 00yueHus [Dnexkrponnsiii pecypce] / Kad. ¢usuxu; Cocr.: A.I'. Mockanenko, M.H.
['apmuna, E.I1. TatesiHUHA. - DIEKTPOH. TEKCTOBBIE, rpad. naH. (581 KO). - Boponex :
OI'BOY BO "BopoHnexckuit rocyaapcTBeHHbIN TexHuueckuil yausepcutet", 2016. - 1 daitn.
- 00-00.

8.2 IIporpammHoe o0ecnieyeHHe U HHTEPHET pecypchl

8.2.1

JIeKTpOoHHasi HH(opManmoHHas o0pa3oBaTenbHas cpega BI'TY, kox nocryna:
http://eios.vorstu.ru/



http://eios.vorstu.ru/

8.2.2

KomnbrorepHblie npakTuyeckue padoTsl:

— ABTOMaTH3MpOBaHHAs 00pabOTKa PE3yJIbTATOB U3MEPEHUH B 1a00paTOPUN MEXaHUKHU
— HccnenoBaHue 3IIEKTPOCTATUIECCKOTO MOJISI TOYCUHBIX 3aPsI0B

—  Judpaxus MUKpOYACTHIL Ha IIETU

— IlpoxoxaeHre MUKpOYaCTHIl CKBO3b IIOTEHIMAIBHBIN Oapbep
— Pacuer mapaMeTpoB IBHKEHHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY

— Pacder nmapameTrpoB 3aTyXxaronmx KojaeoaHui

— Pacuer mapaMeTpoB BBIHYXJIEHHBIX KOJIEOaHUM IO PE30HAHCHON KPUBOM

— Pacuer nmapamerpos nukia Kapao

— HccnenoBanue penakcanMOHHBIX SBJICHHUM MPU 3apsJie U pa3psie KOHAeHcaTopa

8.2.3 MyJabTHMeniHbIE BUAeOGparMeHThI:
— MHWurepdepennus ceera [laBnenue cBeta
— Jucnepcus cBera Hudpaknus cBeta
— Paccesnue cera JIBOIiHOE JTyyenpenoMiIeHue
— Ilonspuszanus cBeTa nNpu OTPaKEHUU PaccesiHue noiasipu30BaHHOIO CBETa
— Ilonspusamnus cBera pu paccessHuu Maremaruueckrue MasiTHUKU
— Bpaienue miockocTy noyisipu3anuu BopsHoli Hacoc
— K.9. llnonkosckuii DnekTponn3
— Maket BonHBI 3amyck kopabist «Boctok 1»
— Pe3sonanc B Tpy6e MKC
— Crosuune BOJIH «MUP»
— 3akon Kupxroda JleonoB B kocMoce HITATJI
— Mmaumoe uzobpaxeHue Kpsbuio camonera
— 3akoH Penes HesecomocTh
— MHckpusnenue myya BOimsu ConHia PakeTtHas yctaHOBKa
— OOpa3zoBaHue paayru PakeTnpiii 3amm
— XoJ 1yda 1o MOBEPXHOCTHU paszelia Camouner CY-27
— CkopocTtb cBeTa Beproner MU-28
— Iennas peakuus Tank
— DreMeHTapHbIE YaCTHULIbI TaHk ¢ rupockonom
— Atom Pe30oHaHC B MEXaHMYECKUX CUCTEMAX
— ATOMHBII B3pbIB OmnebiThl Pezepdopna
— BozOyxnaenue aroma OmnsiTel CTONETOBA
— BBIHyXZI€HHOE U3JIy4YeHHE OnebiTsl Jlebenena
— CHoHTaHHOE M3IIyYeHHE aToMa Pacnpenenenne bonpumana
— TI'ma3 Pacnpenenenne Makcgeia
— JlaBneHue cBeta JnamarneTuku
— Juddyzus [TapamaraeTnku
— PeHTreHoBcKkoe U3IIy4eHUE JIEKTPOHOB Kunkue kpucramibl
— JlazepHbIil guck CeroBog
— ConHeyHOE 3aT™MEHNE ConHeuyHas KOpoHa
— TypbopeakTuBHBIH ABUraTEIh ConHeuHslli BeTEp
—  UYepnHoOsuibekass ADC da3oBas CKOPOCThb
— DneKTporeHeparop ITosrynpoBoIHUKH DJIEKTPOMOTOP
8.2.4 | MyabTuMeuiiHbIe JeKIMOHHbIE 1eMOHCTPALMH:

— OrtHocurenbHOCTh ABMXKeHUs. [lepemenienue u ckopocTb. CKOPOCTh U YCKOPEHHUE.
PaBHOyCcKOpeHHOE ABMKEHHE Tena. J|BIKeHHE Tena, OpOIIEHHOTO MO YTIIOM K TOpHU-

30HTY

— HWmMnynec Tena. Yopyrue u Heynpyrue coynapenus. CoyaapeHus ynpyrux mapos. Pe-

AKTUBHOC IBUKCHUC




I'apmonnueckue xonebanus. Konebanus rpysa Ha npyxkuHe. MareMaTHUeCKUil MasiT-
HuK. [IpeBpalienus sHepruu npu kosieOaHusx. BeinyxaeHHble Konebanus
ITpononpHeIe U nIONIEpeUHbIE BOIHBI. HOpMallbHBIE MOZBI CTPYHBI

Kunernueckast mozensb naeansHoro rasza. Juddysus razos. Pacnpenenenue Makcsesn-
na

N3oTepmsbl peanbHOro rasa. Mcnapenue u KOHAEHCALNs

Tepmogunamuyeckue mukibl. [{ukn Kapuo

OHTponus U Ga3oBble EPeXo/bl. ArperaTHble COCTOSIHUS

B3anmoaeicTBie TOUEYHBIX 3apsAA0B. DIEKTPUUECKOE 110JI€ TOUYECUYHbIX 3apsa10B. [[Bu-
KEHHE 3apsAJa B JIEKTPUUECKOM I10JI€

Pamka ¢ TOkOM B MarHuTHOM I10J1€. MarHuTHOE 110JIe KpYyrOBOr0 BUTKA ¢ TOKOM. Mar-
HUTHOE I10JIE€ IIPSAMOT0 TOKa. MarHuTHOE 110JI€ COJICHOU1a

JIBrmkeHue 3apsia B MArHUTHOM IToJie. Macc-CrieKTpoMeTp

OnexrpoMarauTHas nHAyKIMs. Oneitel @apanes. ['eHepaTop epeMeHHOro ToKa
CBo6oxnbie konebanus B RLC xontype. Beinyxaennsie konedanus B RLC koHType
Konbua Hetotona. UnTepdepenmonnsiii onsit FOHTa

Hudpakmus ceeta. 3oub1 Openens. Judpakunonnsiii npenen pazpemenus. Judpak-
LIMOHHAsSI pelIeTKa

[Tonsipuzanus ceera. 3akoH Mainroca

dotosdppext. KomntoHoBckoe paccesiHue. M3nyuenue abconoTHO YEpHOTo Tella
BonHoBble cBoiicTBa yacTull. Iudpakuus 3JeKTpOHOB

[Toctynater bopa. KBanToBaHu€ 371€KTPOHHBIX OPOUT. ATOM BOJIOpOJA

SAnepusbie npeBpauieHus. AnepHelii peaktop. CuHTE3 reaus. DHEprus CBS3U SIep
Monenuposanue 3¢ dexra Xosmra. MoaenupoBaHue Mepexo10B AIEKTPOHOB B MOJTY-
IIPOBOJHHUKAX

8.2.5

IIporpamMmmHoe o0ecneyeHre KOMIIBIOTEPOB /sl CAMOCTOATEILHON M ayIUTOPHOM pa-
00THI:

OneparronHble cuctemsl cemeiictBa MSWindows;

[Taxet nmporpamm cemeiictea MS Office;

[Taker oducubix nporpamm OpenOffice;

[Tporpamma npocmotpa daitioB Djview;

[Iporpamma mpocmoTtpa daiinos ¢popmara pdf AcrobatReader;
WuTepuer-6paysepsl Mozilla Firefox, Google Chrome

8.2.6

Hcnonb3yembie 3JIeKTPOHHBbIE 0MOIHOTEYHbIE CHCTEMBI:

Monyns kauroodecneuennoctu AUBC «MAPK SQL», ko nocrymna:
http://bibl.cchgeu.ru/provision/struct/;

YHuBepcuterckas 6ubinoreka oHaiH, KoJ foctymna: http://biblioclub.ru/;

OBC UznarennctBa «JIAHbY», kon noctyma http://e.lanbook.com/;

9BC IPRbooks, kox moctyma: http:// www.iprbookshop.ru;

Hay4dHas nekrponHas oubmmorexka eLIBRARY.RU, kon nocryna: http://elibrary.ru/.

8.2.7

HNHpopmManMOHHBIE CIPABOYHbIEC CHCTEMBbI:

nopTan ¢enepaabHbIX FOCYIapCTBEHHBIX 00pa30BaTeNbHBIX CTAaHAaPTOB BBICILIEr0 00pa-
30BaHMs, Ko Joctyna http:/fgosvo.ru;

€IMHOE OKHO JIOCTYTIa K 00pa30BaTebHBIM pecypcam, Ko JOCTyma
http://window.edu.ru/;

OTKpPBITHINA 00pa3zoBaTensHblil pecypc HUAY MU®DU, kox noctyna
http://online.mephi.ru/;

OTKpBITOE 00pa3oBaHue, Koj AocTyna: https://openedu.ru/;

¢busnueckuit ”HGOPMAIMOHHBIN MOpTal, Ko Aoctymna: http://phys-portal.ru/index.html



http://bibl.cchgeu.ru/provision/struct/
http://biblioclub.ru/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://elibrary.ru/
http://fgosvo.ru/
http://window.edu.ru/
http://online.mephi.ru/
https://openedu.ru/
http://phys-portal.ru/index.html

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

9.1

Cneuuanu3npoBaHHble JEeKIMOHHbIE ayJIMTOPHH, OCHAICHHBIE 000PYIOBaHUEM JIJIs
JEKIIMOHHBIX JIEMOHCTPALMHA U IPOEKTOPOM, CTALlMOHAPHBIM 3KpaHOM (y4eOHBIH KopIiyc,
pacnosoXeHHbIi 1o agpecy: MockoBckuii np., 14)

9.2

Y4yeOHble 1a00paTOPUM, OCHAIIIEHHbIE HE00X0AUMBIM 000PY/10BAHUEM

=  JlabGoparopus “MexaHMKHN U MOJIEKYJIAPHOH ¢usuku”, aya. 320
(YyaeOHbIi KOpITyC, pacioioKEeHHBIH 1Mo anpecy: MockoBckuii mp., 14):
— OaUIMCTHYECKUI MAasATHUK C HAOOPOM I1yJib;
— MamuHa ATBYJa;
— YCTaHOBKAa JJIs ONIPEJICJICHUS YIPYTUX XapaKTepPUCTUK MaTepUaJloB;
— YCTaHOBKAa JUIs UCCIIE0BAaHHUE JBIXKEHUS TEJ B XKHUIKOCTSIX;
—  TpuWISIPHBIN MOABEC C HAOOPOM JIUCKOB;
— MagTHUK MakcBea;
— THUPOCKOII;
— (u3HMYECKHil U YIPYTruil MassTHUKHY;
— 3BYKOBBIE T€HEPATOPbI;
— CTEH[bI AJIS BBIIOJHEHUS J1a00OPaTOPHOro MPAKTUKYMa 10 MOJIEKYJISIpHOH (usmke u
TEPMOJIMHAMUKE;
— cheuuanu3upoBaHHas MeOenb, KIaccHas JoCKa

= JlaGoparopus “JJieKTPOMArHeTU3Ma M BOJIHOBOW ONTUKHU”, ay.. 326
(Yy4eOHBIi KOpITYC, pacIoyIoKEeHHBIH 1Mo anpecy: MocKoBckuit mip., 14):
— CTeHJ JUIs U3MEPEHHUS TOKa 3apsIKH/Pa3psaaKkyd KOHACHCATOpa;
— wmoctuk Cotu;
— CTeHbI AJI UCCIICOBAHMS TAPAMETPOB MPOCTEHILINX SJIECKTPUUECKUX LIETICH;
— MAarHeTpoH;
— COJICHOMJ,
— Habop KaTyleK UHAYKTUBHOCTH;
— ocuwmuiorpad;
— CTeHJbl AJI UCCIIEJOBaHMSI SJIEKTPOMAarHUTHBIX KOJeOaHul;
— ycTaHOBKa Juist HaOmoaeHus kosuel HproToHa;
— HCTOYHHUKHM CBETa, HA0Op AUPPAKIIMOHHBIX PELIETOK, ONTHYECKask CKaMbs, OJIIpU3a-
TOPBI;
— cHeuMaau3upoBaHHas MeOellb, KIaccHas JOCKa

= JlaGoparopus “@PU3MKH TBEpAOro TeJa H AaTOMHOM (pu3uku”, ayza. 319
(y4eOHBIi KOpIyc, pacnoJIOKEeHHbIH 1o aapecy: MockoBckuit mp., 14):
—  ONTHYECKHH MUPOMETD;
—  CTEH[BI JJIsl MCCIIEIOBAHUS BHYTPEHHETO U BHEIIHEro GpoToaddekra;
—  CIIEKTPOMETD;
—  CTeHJbI AJI UCCIIEOBaHMsI IPOBOJMMOCTH B MOJIYIIPOBOIHUKAX;
—  CTeHJbl AJI UCCIIEJOBAHMSI SIBJICHUS PAIMOAKTUBHOCTH;
—  CHeuMalu3upoBaHHAs MeOellb, KIacCHas JOCKa

93

Jucniied bl Kiaace, OCHAICHHBIH KOMIIbIOTEpaMH ¢ HEOOXOMMBIM IIPOrpaMMHBIM obecrie-
yeHueMm ayja. 324, 322 (y4eOHbIi Kopnyc, pacnoyioKeHHbIHN 1o aapecy: MockoBckuit np., 14)
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AyIuTOpHM /Il IPOBeAeHUs MPAKTHYECKUX 3aHATHI, 000pYIOBaHHBIE IPOESKTOPAMH,
CTaIlMOHAPHBIMU KPaHAMU U UHTEPAKTUBHBIMU J1I0cKamu, aya. 320a, 322 (yueOHbIif Kopmyc,
pacroyio’keHHbIH 1o agpecy: MockoBckuit p., 14) u apyrue yuebnsie aynutopuu 317, 318,
323 u np. (yueOHBIN KOPIyC, PaCIoJIOKEHHBIN 1Mo aapecy: MockoBckui mp., 14)




9.5

ITomemenus 1Jisi cCAMOCTOATEJIBLHOM PadOTHI CTY/ICHTOB:
— ayn. 324 (y4eOHBIN KOpIyc, pacioJIOKEHHBIN 1Mo aapecy: MockoBckuit nip., 14);
— OubnmuoTeuHbIi 3ai (Y4eOHBIN KOPITYC, PACIIONIOKEHHBIN 110 ajpecy: MOCKOBCKUH TIp.,

14, 1 stax);
— YMTaNbHBIN 327 (yuyeOHBIH KOpITyC, pacHOJI0KEHHBIH 10 aapecy: MOCKOBCKHii 1p., 14,
ayn. 203)
9.6 ITomemenus 1Jisi XpaHeHHs M 00C/Ty’KMBaHusI o0opyaoBaHus: aya. 316
(yueOHBIN KOPITYC, pAaCIOJIOKEHHBIN 10 aapecy: MockoBckui mip., 14)
9.7 O0opynoBaHue 1Jis1 HATYPHBIX JTeKIMOHHBIX 1eMOHCTPALMIA:

— 3aKoH coXpaHEHHUs UMITYyJIbca

— Cxkambs XKykoBckoro

— MasTtHuk Makcsemna

— T'upockon

— Mopens MOMEHTa CHJIbI OTHOCUTEIBHO TOYKU U OCH
— TIpubop st IeMOHCTPAIH ra30BbIX 3aKOHOB
— DnexTpodopHas MamuHa

— Mogenb cTosiuer BOJHBI

— Habop ombIToB 110 HHTEPPEPESHIINN CBETA

— Habop ombrToB 1o nudpaknuu ceTa

— HabGop ombITOB 10 MONSIpU3auy CBETa

— Mopaens NoasSpU30BAaHHOTO CBETA

— Habop no ¢urroopecrieHmm

o

10. METOAUYECKHUE YKA3ZAHMUSA J1JI51 OBYYAIOLIUXCSA
MO OCBOEHHUIO JMCHUIIJIMHBI
HA4aJ1a M3y4YeHus JMCHUIIMHbI HE00X0AUMO:
O3HAaKOMUTKCSI C TPAaBOBOM 0a30ii, ycraHaBiuBatomiei tpeboBanus k peanuzanun OITOII,
UCTIONB3Ysl MH(POPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBbI M (WJIM) BHYTPHUBY30BCKOE CETEBOE
OKpY’KEHHE;
NOJYyYHTh JIOTHH ® Tapoiib IS JOCTyNa B  JJIEKTPOHHYIO  HMH(OPMAIMOHHO-
obpasoBarenbhyto cpeny BI'TY;
O3HAaKOMUTBCSI C HHCTpykuuMed 1o pabore B cucteme MOODLE, xox nocryna:
http://eios.vorstu.ru/pluginfile.php/117884/block html/content/%D0%98%D0%BD%D1%8
1%D1%82%D1%80%D1%83%D0%BA%D1%86%D0%B8%D1%8F%20%D1%81%D1%
82%D1%83%D0%B4%D0%B5%D0%BD%D1%82%D1%83%20%D0%BF%D0%BE%20
%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B5%20%D0%B2%20%D0%AD%
D0%98%D0%9E%D0%A 1.pdf;
pyu HEOOXOMMOCTH TTOJIYYHTh OCHOBHYIO M JIOTIOJHHUTEIBHYIO JIUTEPATYpy, a TakkKe ydeo-
HO-METOAMYECKHE MOocoOus, M3AaHHble Ha OyMa)XHOM HOCHUTeNe, B y4eOHO-Hay4dHOH Ouo-
muoteke BI'TVY.

B npouecce ocBoeHHs IMCHUILIMHBI 00yYAIOLIUMCH HEO0X0AUMO:

MOCENIaTh YIYCOHBIC 3aHITHS;

MPOUTH MHCTPYKTAX MO TEXHHKE O€30MacHOCTH B J1a00paToOpuu, B KOTOPOM BBIOJIHSIOTCS
nabopaTopHbIe padOTHI;

BBITIOJHATH 33IaHUSI, TPETyCMOTPEHHBIE HACTOSIICH pabodel mporpaMMoii;
CaMOCTOSITENILHO MCIOJIh30BaTh OCHOBHYIO M MPU HEOOXOJUMOCTH JTOTIOJHUTEIBHYIO y4eo-
HYIO TUTEPATYPY, HEOOXOAUMYIO I OCBOCHUS JUCIUILTAHBL,

WCIIOJIB30BaTh PeCypchl MH(OPMAIMOHHO-TEIEKOMMYHUKAITMOHHON cetn « HTepHeT», He-
00XoaMMBIC 711 OCBOCHUS JUCIHUIUIMHBI U y4eOHO-METOANYECKOe oOecreueHne sl caMo-
CTOATENHHOM PaboThl 00yUAIOLIUXCS 110 AUCLUTIIIHE.




IMocne okOHYaHUSI M3YyYeHHS IUCHUIIMHBI HEOOXOAMMO MPUMEHSATH MOJTYyYEHHbIC 3HAHUS U
MpUOOpPETEHHBIC HABBIKK M YMEHHS TIPU U3YyUYEHUHU CIACAYIOMNX JUCIUIUINH yaeOoHoro miaHa OITOIT:

— DJIEKTPOHHUKA U CXEMOTEXHHKA;
— (¢u3uYecKue OCHOBBI 3alUTHl HHPOPMALIUH;
— TeXHHYecKas 3amuTa HHGOpMaIHH.

BI/II[BI ACATCIILHOCTU CTYACHTA HA PA3JIMUHBIX d3TallaX ACATCIBHOCTU MPCACTABIICHLI B Ta0-

JIULIE.

Bun yueOHbBIX 3aHATHIT

JlesTenbHOCTh CTyIeHTa

Jlekusa

Hanucanue koHcIekTa JIEKIUNA: KPaTKO, CXeMaTUYHO, [1OCJIEI0BATEIHLHO
(GuKCUpOBaTh OCHOBHBIC TOJOXKEHHUS, BBIBOABI, (OPMYIMPOBKH, 0000-
LICHMS]; TIOMEYaTh Ba)KHBIE MBICIIU, BBIICISATH KIIIOUEBHIE CIIOBA, TEPMHU-
Hbl. [IpoBepka TEpMHUHOB, NMOHATUN C ITOMOIUBIO SHIUKIIONECANM, CI0BA-
peii, cipaBOYHUKOB C BBHITUCHIBAHMEM TOJIKOBaHUN B TeTpaab. O003Ha-
YEeHHE BOIIPOCOB, TEPMUHOB, MaTepHaa, KOTOPbIE BBI3bIBAIOT TPYIHO-
CTH, TOMCK OTBETOB B pEKOMeHJyemou nuteparype. Ecnu camocros-
TEJBHO HE y/aeTcs pa3o0parbcsi B MaTepuale, HeoOX0auMo chopMyu-
pPOBaTh BOMPOC U 33/1aTh MPENOIaBaTEI0 HA JIEKIIMH, HA TPAKTHUYECKOM,
71a00paTOPHOM 3aHATHH UM Ha KOHCYJIbTAIUH.

IIpakTrHueckoe
3aHATHE

PaboTta ¢ KOHCHEKTOM JIEKIHii, IMOATOTOBKAa OTBETOB K KOHTPOJBHBIM
BOIpOCaM, U3y4eHHE peKOoMeHayeMoil nuTtepatypsl. Pa3bop 3anay, pac-
CMOTPEHHBIX B yuyeOHOU ayauTtopuu. Perenue 3agad y J0CKM U Ha CBO-
eM paboueM MecTe.

JIaboparopHast pabota

JIaGopatopHbie pabOTHI MO3BOJSIOT HAYYUTHCS MPUMEHSATH TEOpETHYe-
CKHE 3HaHUS, MOJyYEHHbIE Ha JEKIUHU U(MIM) NpU pEeIIeHUH KOHKpPET-
HBIX 3a71a4. UToObl Hanbosee palroHaIbHO U MOJHO HUCIIOJIB30BaTh BCE
BO3MO’KHOCTH JIaDOPAaTOPHBIX JJIsl OJATOTOBKU K HUM HEOOXOAUMO: Clle-
IyeT pa3o0paTh JEKIUIO 10 COOTBETCTBYIOUIEH TeMe, O3HAKOMUTHCS C
COOTBETCTBYIOLIUM pa3eioM y4eOHHKa, MpopadoTaTh IOMOJIHUTEINb-
HYIO JINTEPATyPy U UCTOUYHUKH, IMOATOTOBUTH KOHCIIEKT U MOATOTOBUTD-
Csl K MOJIy4eHHUs JIOMYCKa K BBIINOJIHEHHIO paboThl 1Mo rpaduky. YeTko
co0nroaaTh rpaduk BINOJIHEHUS J1a00paTOPHBIX padoT.

CamocrosiTenbHas paboTa

CamocrosiTenpHas paboTa CTYIAEHTOB CIIOCOOCTBYET TIIYOOKOMY YCBOE-
HUs y4eOHOTro MaTepuana U pa3BUTHIO HABBIKOB camooOpa3oBanwus. Ca-
MOCTOSITEIbHAS Pad0oTa MPEATIONIAraeT CIeNYIOIINE COCTABIISIONINE:

- paboTa ¢ TeKCTamMH: y4eOHHKaMH, CIIPAaBOYHUKAMH, TOTOTHUTEIHHOM
JIUTEPaTypOM, a TAK)KE U3yUYEHNE KOHCIIEKTOB JICKIIUI;

- BBITIOJIHEHHUE JIOMAIIHUX 3a[aHHIA;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSATEIBHOTO H3YYCHUS;

- ydacTue B paboTe CTyIeHYECKUX HayUYHbIX KOH(EPEeHIINA, OTMMITHA,

- IIOATOTOBKA K HpOMe)KYTOqHOﬁ aTTeCTalnu.

IToaroroBka K MpOMeEXyTOYHON
aTTecTaluuu

I'oTOBUTBCS K MMPOMEKYTOUHOM aTTECTALMU CIEAYET CUCTEMATUYECKH, B
TE€YEHUE BCEro cemecrpa. MHTEHCHBHAs NMOATOTOBKA JOJHKHA HAYATHCA
HE II03/IHEE, YEM 3a MECSAL-IIONITOpa A0 IPOMEXYTOYHOU arrecrauuu. Bo
BpEMS CECCHU MaKCUMAaJIbHO 3P (PEKTUBHO HCII0JIb30BATh BPEMS JJIs MO-
BTOPEHUS U CUCTEMATU3ALMKY MaTepUaIa.




JIMCT PETUCTPALIMU N3MEHEHUH

/i

HequCHL BHOCHUMBIX U3MEHEHHM

JlaTta BHECEHH S
H3MEHEHHH

IToanuce 3aBe-
ayromero xaden-
pO¥, OTBETCTBEH-

HOM 3a peanu3a-

o OITOIT

A) B pabouyio nporpaMMy AUCHHUIUIMHEI BHECEHEI H3Me-
HEHHS B CBSA3U C U3MEHEHHEM HAUMEHOBAHHUS Y4peauTe-
75 (TUTYJIBHBIN JIHCT);

b) B pa3znen 8.1.3 no6asneHo:

8.1.3.12. Konrebanus 1 BoJIHBI [ DJIEKTPOHHBIA pecypc] :
y4ebHo-MeToauyeckoe nocodue / ®I'6OY BO "Bopo-
HEX. roc. TeXH. yH-T", Ka(. ¢pu3uku. - Boponex : Bopo-
HEXCKHH roCyapCTBEHHBIN TEXHUYECKUI YHUBEPCHUTET,
2018. - 84 c. : un. - bBubnuorp.: 10 Ha3s. - ISBN 978-5-
7731-0670-8%

B) AxryanusupoBaH pa3zen 8.2 B YacTH COCTaBa HC-
TI0JIb3YEMOT0 IIPOrPaAMMHOI0 00€CeYeHus], COBPEMEH-
HBIX IpO(ECCHOHABHBIX 0a3 JaHHBIX M CIIPABOYHBIX HH-
(GOpMalHOHHEBIX CHCTEM

31.08.2018

A) B pazpnen 8.1.3 noGasneno:

8.1.3.13. PaGouas TeTpaas aJist 1aGopaTopHBIX paboT
[0 MeXaHHKe, MOJIEKY/ISAPHOI (pu3nKe U TepMoIHHA-
MHKE /Il CTY/ICHTOB BceX HanpasJieHHil o4Hoii ¢op-
Mbl 00y4enus [DneKkTpoHHsIi pecypc] / ®T'BOY BO
"Boponex. roc. TexH. yH-T", kad. ¢pusuky ; coct. : H. B.
Maroseix, A. I'. Mockanenko, E. I1. Tatesinuna. - Bopo-
HexX : BopoHexckuii rocy1apcTBEHHEIN TEXHUYECKUI
yHusepcuret, 2018. - 52 c. : Tabn. : un. - bubauorp.: 5
Ha3B;

b) B) Aktyanu3upoBaH paszen 8.2 B 4acTH COCTaBa HC-
T0JIb3yE€MOTr0 IIPOrpaMMHOr0 06€eCIIeYeHUs, COBPEMEH-
HBIX IpO(EeCCHOHANBHBIX 0a3 JaHHBIX M CIIPABOYHBIX HH-
(GopMaLMOHHBIX CHCTEM

31.08.2019

AKTyanu3upoBaH pa3zen 8.2 B 4acTH cocTaBa HCIOJb3Y-
€MOro IIPOrpaMMHOro 00€eCIe4YeHUs, COBPEMEHHBIX IIPO-
¢eccronanpHEIX 6a3 TaHHBIX H CIIPAaBOYHBIX HHpOpPMa-
LMOHHBIX CHCTEM

31.08.2020




