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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUITJIMHbI

Ilesb ocBOEHMS TMCUUILUIMHBI COCTOUT B O3HAKOMJIEHHH C OCHOBHBIMHU (PU3MUECKUMH 3aKOHAMHU OKPYKAIOIIET0 MUpa JUIsi (GOPMUPOBAHUS MaTEpHUAITH-

CTUYECKOTO B3TJIsA/Ia HA SBJICHUS IPUPOJIBI.
3agayaMu AUCUUILIMHBI IBJIAIOTCH:

- MpUOOPETEHNE HABBIKOB PEIICHUs (PU3NUECKHUX 3a/1a4;

- OCBOCHHE METOJIOB IIPOBEICHHS IKCIIEPUMEHTA ¥ 00paOOTKH €ro pe3yabTaToB;
- OCBOEHHE 3HAHUH 110 COBPEMEHHOMY COCTOSIHHIO (DU3MYECKHIX MCCIIeIOBAHUIA;
- (hopMupoBaHNEe HAYYHO-TEXHHUUECKOTO KPYro30pa.

dopmupyembie y 00yJaromerocs KOMneTeHUMU 1 3alUIaHUPOBAHHbBIE Pe3yJabTaThl 00y4eHusl 10 JUCIUIUIMHE, COOTHECEHHBIE C HHAMKATOPaMH /10C-

THKEHUSI KOMIIeTEeHIINM:

Koa n HauMeHoOBaHNe KOMIIETEHIIHH

Koa n HaumeHoBaHHe HHAUKATOPA TOCTHKCHUSA
KOMIICTCHIIMH

3annaHupoBaHHBIE Pe3yJbTATHI 00yYeHH s

OIIK-3 CnocobeH NpUMEHATh COOTBETCT-
BYIOIIUI (PU3MKO-MaTeMaTHYECKUI anmnapar,
METOJbl aHAJIN3a U MOJEIUPOBAHUSA, TEOPE-
TAYECKOI0 M DKCIEPUMEHTAIBHOIO HCCIIe-
JIOBaHUS NPU PELIEHUH MPOPECCHOHATBHBIX
3a1a4

OIIK-3.5. [IlemoHCTpHpyeT NOHUMaHUE (HU3H-
YeCKUX SIBJICHUHU U IMPUMCHSCT 3aKOHBI MCXa-
HUKH, TEPMOJAMHAMUKH, JIEKTPUYECTBA U Mar-
HETU3Ma

3HATh:

— (u3MYeCKUe OCHOBBI MEXaHHUKH, TEPMOTUHAMUKH,
MOJICKYJISIPHOM (DU3HUKH, DIIEKTPOTUHAMHUKHI

yMeThb:

— aHAJIM3HMPOBATH PE3YNbTAThl HAOIOICHHIA U dKCIIe-
PUMEHTOB C TPUMEHEHHEM OCHOBHBIX 3aKOHOB U
MPUHITUTIOB (DU3UKH

OIIK-3.6. [IeMOHCTpHUpYET 3HAHUE IEMEH-
TapHBIX OCHOB OITHKH, KBAHTOBOH MEXaHUKH
¥ aTOMHOH (pu3uKu

3HATh:

— (U3HYECKUEe OCHOBBI ONTHKHA U KBAHTOBOUM (PU3UKHU
yMeThb:

— pelaTh OCHOBHBIC THITBI 33]1a4 IO OTIMCAHUIO (H-
3MYECKHX SIBJICHUH; 00pabaThIBaTh pe3yabTaThl (Pu-
3MYECKOT0 SKCIIEPHUMEHTA

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI'PAMMBI BO
Juctumnnvza 6a3upyercs Ha AUCHUILTHHE «BhICIIas MaTeMaTHKa» U YPOBHE CPEAHETO 001Iero oopa3oBaHusl.

Pe3ynbpTaThl 00y4eHus1, NOITy4EeHHbIE IPU OCBOCHUH JUCLUIUIMHBL, HEOOXOAUMBI IPU U3YUEHHUH CIETYIOIUX JUCHUIUIMH: «DJIEeKTPOTEXHUUECKNE 1 KOH-
CTPYKIIMOHHBIE MaTepHalibl», « TeopeTnueckas Mexanukay, «lIpuknaanas mexanuka (Bkitodas JII[IM)», «Metposorus, craHaapTU3auus U cepTuuKanusy,
«[IpoMbituIeHHas 1eKTPOHUKaY», «CUCTEMBI JUArHOCTUKU M HaJAEKHOCTh 000pyn0BaHUA», «TeopeTndecknue OCHOBBI ANEKTPOTEXHUKNY, «DIEKTPUIECKHE
MAIlMHBI ¥ 3JEKTPOIIPUBOI, IPH MPOX0KAESHUH MPEIUIIIOMHON MPAKTUKU M BBHITIOJTHEHUH BBITYCKHOM KBaTU(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCIHUITVIMHbI

3.1. CTrpykTypa IMCUHILIHHBI

OO01mmas Tpy10eMKOCTh JUCIUTUTMHBI COCTABIISIET 6 3a4eTHBIX eIUHMIL, 216 9acoB.

Pa3nen muciuninHeL.

No dopma MpOMEKYTOUHOM aTTe-
/11 cranuu

(no cemecmpam)

Bcero ua-
COB Ha pas-

A€

CemecTtp

Pacnpenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUAaM
y4aeOHOM pabOTHI

KourakrHas

Jlex

Ilp

JIab

KIIP

NKKII

ITA

CP

Kour-
poJIb

ConeprxkaHue caMoCTOSTEIbHOMN

paboThI
(c ykazanmem Ne rictounmka mo 1. 5.1 u
CTPaHUIL B HEM)

1 dusnyeckre 0CHOBEI MEXaHUKH

57

10

37

W3y4yeHne TeopeTHIECKOro Marepuaia

[1] cTp. 5-48, [5] cTp. 8-105.

[ToaroroBka K MPaKTUIECKUM 3aHATHUAM [4]
ctp. 4-87.

[ToaroroBka k 1a0OpPaTOPHBIM pabOTaM.
BrinosiHeHne epBoil 4aCTH pacueTHOTO
3aganus [9] ctp. 4-30, 33-62

MonexymnspHas pHU3MKa 1 TEPMOIIUHA-
MHKa

35

21

H3ydeHue TeOpeTHIeCKOro Marepuaa

[1] ctp. 48-93, [5] cTp. 106-18]1.
[ToaroroBka K MPaKTUIECKUM 3aHATHUAM [4]
crp. 88-131.

IToaroroBka k 1a60paTOPHBIM pabOTaM.

3 | DnexTpoMarHeTusm

57

12

35

W3y4yeHune TeopeTHIeCcKOro Marepuana

[2] ctp. 3-94, [5] cTp. 182-357.
[ToaroroBka K MPaKTUIECKUM 3aHATHUAM [4]
140-279.

[MoxroToBka K 1a00paTOpHBIM paboTam
BeimonHeHe BTOPO 4acTH pacyeTHOro 3a/1a-
uu [10] cp. 7-56.

Onruka. KBanroBas u siaepHas Gpusu-
Ka.

31

23

N3yyenne TeopeTuueckoro Marepuaia

[3] cp. 3-118, [5] cTp. 420-577.
[ToaroroBka K MpakTUYECKUM 3aHATUSIM [4]
ctp. 280-300.

IToaroroBka k 1a60paTOpPHBIM pabOTaM.

DK3aMeH

36

2

2,5

33,5

OK3aMeH MPOBOAMTCS B YCTHOH (popme 1o
OusieTaM COrJIaCHO MPOrpamMMe dK3aMeHa

Hmozo 3a cemecmp

216

16

32

16

2,5

116

33,5

[Ipumeuanue: Jlexk — nexumm; [Ip — mpaktudeckue 3aHstust; Jlab — maGoparopusie pabotsl; KIIP — ayauTopHbIE KOHCYIBTAlMM MO KYPCOBBIM IPOEK-
tam/pabortam; MKKII — nnauBuayansHble KOHCYJIBTAIUH 110 KYpCOBBIM IpoekTaM/paboram; [TA — npomexyrounas arrecrauusi; CP — camocTosiTenbHas pa-

0oTa cTy/eHTa.




3.2 Kpartkoe conep:xxaHue pa3jieioB
2 cemecTp
1. Duzuueckue 0CHOBbL MEXAHUKU

[IpocTpancTBO M BpeMsi B HBIOTOHOBOM MexaHHMKe. MacmTaObl UIMHBI U JUINTEIBHOCTH.
Oduznyeckue Monenu. MarepuanpHas TOUKa, CUCTeMa MaTepuaibHBIX TOUYEK, aOCOIIOTHO TBEPOE
teno. Kunemarnueckoe onucanue npuxkeHus. Ckopocts U yckopenue. IlpsmonnHeiiHoe qBrxkeHne
TOUYKH. /[BHKEHHE TOUYKU MO OKPY>KHOCTU. YTIIOBas CKOPOCTh U YIiIoBoe yckopeHue. CKOpoCTh U
YCKOpEHUE IIPU KPUBOJMHENHOM JIBUKEHUHU Touku. HopManbHOe 1 KacarenbHOe yCKopeHus. CBs3b
MEXy JINHEWHBIMH U YTJIOBBIMU XapaKTepUCTUKaMU JBMKeHHs Touku. Kinaccudukanus aBrkeHns
Toukd. OCHOBHas 3a7adya MeXaHUKH. IHepuuanpHble CUCTEMBI OTcUeTa. 3aKkoHbl HblOTOHA M MX
COBpeMeHHasi TpakToBKa. MIMmynsc MaTepuaabHOM TOUYKM M CUCTEMBl Touek. MmmymnbcHas dopma
BTOpOro 3akoHa HproroHa. J[MHaMKMKa BpalaTeIbHOrO JBWKEHHS TBEPAOrO Telld. YpPaBHEHUE
MOMEHTOB CHJI OTHOCHUTEJNBHO ocH. MomeHT uHepuuu Ttena. Teopema Illteiinepa — ['rolireHca.
OCHOBHOI 3aKOH BPalLlaTEJILHOTO JBHKEHUS TBEPJAOTO Tela. Y paBHEHUs ABW)KEHUSI U PaBHOBECHUS
TBepaoro tena. Pabora m momHocTh. Kunetnyeckas sHeprust U €€ CBs3b ¢ pabOTOMl BHEIIHMX U
BHyTpeHHUX cui. [lone wuentpanpHbiXx cui. KoHcepBaTWBHBIE W HEKOHCEPBATUBHBIE CHIIBL.
[ToTeHnmanpHast SHEprUd U €€ CBSI3b C CWIOHW, JACHCTBYIOIIEH HAa CUCTEMY MaTepHUAIbHBIX TOYEK.
OO01mas XxapakTEepUCTUKA 3aKOHOB COXPAHEHMs. 3aKOH COXpPAHEHHS MMIYJbCa. 3aKOH COXPAHEHUs
MOMEHTa HUMITYJbCa. 3aKOH COXpaHEHUs MexaHuueckol osHepruu. CoyaapeHus  Tell.
Oo6medu3ndecknii 3aKkoH coxpaHeHus sHeprun. OOIIHMe CBOWCTBA KHUAKOCTEH U ra3oB. Y paBHEHUS
paBHOBECHsI U IBHXKEHUS KHUAKOCTU. MneanbHas u BA3Kas KUAKOCTU. [ 'MapocTaTuka HeC:)KMMaeMoi
xuakocTH. CTanMoHapHOEe NBUKEHUE HIealbHON >kuakoctu. Koaddumment Bsskoctu. Popmyna
Crokca. IlpeobOpazoBanust ['ammness U MeXaHWYECKWW TPHUHIIUIT OTHOCHUTENBHOCTH. IlocTymaTel
creuuanibHOi  Teopuu  oTHocuTenbHOCTH. [IpeoOpasoBanuss Jlopenma. CnenctBus — u3
npeoOpazoBanuil  JlopeHla: coKpallleHue JABIKYIIMXCS MacluTaboB JJIMHBI, 3aMeJIeHHe
IBIKyIuXcsa 4acoB. CoOCTBEHHOE BpeMs. DJIEMEHTHl PEeNATUBUCTCKON nuHamMuku. CBOOOAHBIE
MEXaHWYECKHe TapMoHWYeckne Kkoiyebanusa. JluddepennuansHoe ypaBHEHHE KOJeOaHUM.
Ocuumaropel. MasiTHUKM: MaTeMaTHYeCKuH, (U3WYEeCKUid, ynpyruil, KpyTHJIbHBIA. CroxxeHue
JIBYX OJMHAKOBO HANpaBlIEHHBIX FApMOHUYECKHX KOJIeOaHWM PaBHBIX U pa3HBIX yacToT. buenwus.
CrnoxeHue B3aMMHO TNEPHEHIUKYISPHBIX TapMOHUYECKUX KOJIEOAHWH OJIMHAKOBOM YaCTOTHI.
Ouryper Jluccaxxy. CBoOoaHBIE MeXaHWUYECKHE 3aryxaroriue konebanus. JuddepennumansHoe
ypaBHeHHE 3aTyxaomux konebanuit. Koadduuuenr 3aryxanus, morapupMuUecKuil TEeKpEeMEHT,
n0OpoTHOCTh. BpIHYXAeHHBIE KoneOanus ocuwuisaTopa. JuddepennuansHoe ypaBHEHHE
BBIHY)KJICHHBIX KOJIeOaHnH. AMIUTUTY/a U (a3a BBIHYKICHHBIX Kojebanuil. Pe3onanc.

2. Monexynapuas qbu3u7<a u mepModuHamuKa

Cratuctuyeckuii ¥ TEpMOAMHAMMYECKUN METOAbl HccienoBaHus BeniecTBa OCHOBHBIE
MOHATUS W ompeneneHuss Mojens uaeanbHOro raza. OCHOBHOE YpaBHEHHME HJI€AIbHOTO Tasa.
MonexkyJIspHO-KUHETUYECKUI CMBICI TEMIIEpaTypbl. YPAaBHEHUE COCTOSHUS HACAIBHOIO TIasa.
BHyTpeHHs1s sHEPrus uAeaIbHOro raza. TeopeMa 0 paBHOM pacHpeaesieHUH SHEPTUH IO CTEMECHIM
cBoOoabl, Pacmpenenenue wactur mo ckopoctaM. Pacnpenenenme Makcsemna. Ckopoctu
TEIUIOBOTO JIBIKEHUsS MOJeKyn rasa. JlaBmeHnue uueanbHOro rasa. bapomerpuueckas dopmyrna.
Pacnpenenenue bonblimana. YpaBHeHUE COCTOSIHUSA peallbHOro rasa. M3orepmel Ban-nep-Baansca.
OCHOBHBIE TIOHATUS TepMOAUHAMUKU. [lepBoe Havano TepmoanHaMuku. TermmoeMkocTs. @opmyra
Maiiepa. I[IpuMeHeHue nepBoro Hadajia TEPMOJMHAMUKH K H3omporieccaM. Kpyrosble mpouecchl.
[Mukn Kapuo wm ero KIIJI. Durpommsa. Bropoe nHavamo tepmoamHamuku. OOpatumbie W
HeoOpaTHUMblEe  TpOIecChl. TepMOIMHAMHUYECKHME TMOTEHIMAdbl U YCIOBHS  PaBHOBECHS.
OnpeneneHre SHTPONUU HEPABHOBECHOM CHUCTEMbI YEpe3 CTATUCTUYECKUH BEC COCTOSIHUA.
[Mpunuun Bo3pactanus >HTponuu. Teopema HepHcra. ®a3el 1 ¢da3oBble MpeBpalieHus. Y cIoBHs
paBHOBecuss (a3. dDazoBbie guarpammbl. Da3oBble TEPEXOJbl IMEPBOTO POjJa. YpaBHEHHE
Knaneiipona — Knaysuyca. MeractabuinbHble cocTosiHUs. TpoitHas Touka. Da30BbIe MEPEXOIbI
BTOPOTO poja. YpaBHeHUs: DpeHdecta. OCHOBHBIC TIOHATHS U ONpeaeseHrs PU3nUeCKOl KHHETHKH
(paBHOBECHBIE M HEPAaBHOBECHBIE IPOIECCHI, BpeMs pejaKcaluu, JJIMHAa CBOOOJHOro mpoodera,



YHUCIIO CTOJKHOBEHUH MOJIeKy:). TermionpoBoaHoCTh raza. 3akoH @ypre. Auddysus. 3akon duka.
Bnytpennee tpenue. 3akoH HproToHA.

3. Dnexmpomazemusm

OneKkTpuyeckoe Imose B BenlecTBe. IIpOBOJHMKM M AMAIEKTPUKU. THUMBI JUAIEKTPUKOB.
[Monspuzauus. CTOpoHHHE U CBsSI3aHHbIE 3apsiabl. MOMEHT cuil, ACHCTBYIONIMI Ha JUIOIL B
3JIEKTPUYECKOM moJie. OHeprus aunons B none. IlonsgpusoBaHHOCTb. OCHOBHBIE YpaBHEHHS
JIEKTPOCTATUKHU AUDJIEKTPUKOB. OJEKTPUUECKOE CMEUICHHE. YCIOBUS Ha TpaHULE JBYX
JIUAIEKTPUKOB. [[pOBOAHUKH B 3JEKTPUYECKOM ITOJIE. SIBIIEHME 3JE€KTPOCTATUYECKON WHIYKIUU.
HampspkeHHOCTh MOJIS Ha TpaHUILE MPOBOAHMK — BaKyyM. OJIEKTPUYECKOE II0JIE B IIOJIOCTH.
DJIeKTpOoCTaTUYECKas 3aluTa. JJeKTpuueckas eMkocTh. KoHneHcaTtop. EMKOCTE KOHJEHCATOPOB
pa3MyHON KOHPUrypanuu. JHEPTHsl CUCTEMBI 3apsI0B, YEAUHEHHOTO MPOBOIHUKA, KOHIEHCATOPA.
DHeprus JIeKTPUYECKOro notid. [ImoTHOCTh SHEprUu. DIEKTPUUECKUNA TOK, €r0 XapaKTEePUCTUKHU U
YCIIOBHSI CYIIECTBOBaHUS. 3aKOHBI IOCTOSIHHOTO ToKa (3akoHbl Owma, [Ixoyns — Jlenuna B
uHTerpaibHOM u nauddepeHiuansHoi dhopmax). Pa3BerBieHHble dnekTpudeckue mnenu. I[IpaBuma
Kupxroda. Dnextpudeckuii Tok B Bakyyme. Bun snexkrponnoi smuccuu. TepmosneKTpoHHAs
SMUCCHS. DJIEKTPOBaKyyMHBIE MPHOOPBI: 3JEKTPOHHBIE Jammbl. JMoa u Tpuoa. DIEKTPOHHO-
aydeBas TpyOka. [Ipunuumn paboTel ocumimiorpada. BeIpsSMUTENbHBIE U YCHIIUTENBHBIE CXEMBI.
DNeKTpUYecKrii TOK B Taszax. [Ipomecchl MOHM3AIMU M PEKOMOWHAIIMU. DJEKTPOMPOBOIHOCTH
razoB, teopusi TayHceHna. IIoHATHE O BBICOKOTEMIIEPATYPHOM M HU3KOTEMIIEPATypHOM ILIa3MeE.
UckpoBoit pazpsan. Monnusa. Taerommit paspsa. KopoHHbIH paspsan. DleKTpuyeckas ayra.
Knaccuueckast 31n€KTpoHHas  Teopusi  AJIEKTPONPOBOJHOCTH  MeTauioB.  OTpaHMYEHHOCTb
KJIACCUYECKOU TEOPHHU. [TousiTne 0 CBEPXITPOBOJUMOCTH. BricokoTeMmneparypHast
CBEPXIIPOBOJUMOCTb. JJIEKTPUUYECKUH TOK B 3nekTposnuTax. 3akoHsl Dapaznes. Ilpaxtuueckoe
HCIIOJIb30BAaHUE AJIEKTPUUECKOTO TOKA B DJIEKTPOJIUTAX U CBA3AHHBIX C HUM 3(PexToB. MaruutHoe
II0JIE U €r0 XapaKTepUCTUKHU. BekTop MarHuTHOM MHAYKIMU. MarHuTHeI 1oTok. Teopema ["aycca
Y TeOopeMa O LMPKYJSIIMA BEKTOpAa MarHUTHOM MHAYKIUU. 3akoH buo — CaBapa — Jlannaca u ero
IIPUMEHEHHUE K pacdyeramM MarHuTHbIX mnoied. Ilome mpsmoro toka. Ilone kpyrosoro Ttoka.
[IpumeHeHne TeopeMbl O HUPKYJISLUA BEKTOPA MATHUTHOM MHAYKIUU JJI1 pacdeTa MoJjsl NpsMOro
TOKa, COJIEHOMAA. 3akoH Amnepa. B3zaummopeiicTBue mnapajienbHbIX TOKOB. KOHTyp ¢ TOKOM B
MarHUTHOM T0j€. MarHMTHBII W MEXaHWYECKUHA MOMEHTBI. DHEpPrusi KOHTypa C TOKOM B
MarHuTHOM mose. PaboTa mepemenieHusi KOHTypa ¢ TOKOM B MarHUTHOM moine. Cuna JlopeHma.
MonekynsapHple TOkM. HamarHnueHHOCTb. MarHuTHbIE MOMEHTBI AaTOMOB W MOJEKYI.
HanpspkeHHOCT MarHUTHOTO 110J1sl. OCHOBHBIE YPaBHEHUS MarHUTOCTATUKH B BELLIECTBE. Y CIIOBUS
Ha TpaHULE [JIByX MAarHeTUKOB. OJIEMEHTHl TEOPHUM JUaMarHeTU3Ma, [apaMarHeTusMa H
deppomarnetnzma. Krnaccudukamuss wmarnetukoB. OmbiTel ®Dapanes. 3akon @Dapazges s
aJeKTpoMarHuTHOW  wHAyKuuu. [IpaBwino Jlenma. Koaddumument B3auMHONW  WHIYKIWU.
Camounaykuusa. MHIyKTUBHOCTD JUIMHHOTO COJICHOMZA. YCTaHOBJIEHUE M MCUYE3HOBEHHE TOKA B
LENM C WHAYKTUBHOCTBIO. MarnuTtHas sHeprust Toka. [IOTHOCTH SHEPrMM MarHUTHOTO IMOJS.
@dapaneeBcKkass M MAaKCBEIUIOBCKAas TPAKTOBKA SBJICHMS JJIEKTPOMAarHUTHOM WMHAYKIUU. Tok
cmenienus. Cucrema ypaBHeHUH MakcBemia B WHTErpalibHOM W nuddepeHnuanpHon Gopmax.
OHeprus U MOTOK dHeprun. Bextop Ymosa — Iloitntunra. Konebarenbupiii koHTYp. CBOOOIHBIE U
BBIHY)KJICHHBIE KoJieOaHus. [1ockue aneKTpoMarHuTHBIE BOJHBI. DHEPrusl BoJHbI. BekTop YMmoBa-
[ToitnTuHra. Crosuue BoaHBI. llepeMeHHBIM TOK. MOIIHOCTB, BbIAENsAEMas B LENH IEPEMEHHOIO
toka. CkopocTh BOJH. [IIkana 351eKTpOMarHuTHBIX BOJIH.

4. Onmuxa. Keanmosas u s0epras pusuxa.

HNutepdepentius cBera Pacuer wuHTEpPEpEHIMOHHON KapTHHBI OT JBYX KOTEPEHTHBIX
UCTOYHUKOB. BpemeHHas M TpoCTpaHCTBEHHas KorepeHTHocTb. MHTrepdepomerpsl. I[IpunHimmn
['folirenca - ®@penens. 3oupl Openens. Judpaknus OpeHenst OT KPyrjioro OTBEPCTUS U dKpaHa.
Hudpakuus Opaynrodepa Ha 1menn u IudpakunoHHON pemietrke. [onorpadus. Paspemaromas
crmocoOHOCTh TIpuOOpoB. Jlucmepcus. HopmanbHas W aHoManbHas aucriepcuu. I[lormormieHue
AJIEKTPOMAarHUTHBIX BOJH. 3akoH byrepa. Ilonspusanus cBera npu OTpak€HUU U NPETOMIIEHUH Ha



IpaHuLIe pas3fenia ABYX AMAJIEKTpPUUYECKUX cpead. 3akoH bprocrepa u 3akoH Mamtoca. JlBoliHoe
nyuernpenomiieHne. VIcKkycCcTBeHHas OoNThYecKass aHu30Tponus. TeninoBoe paBHOBECHOE U3TyUEHHUE.
3aKOHBI TEIUIOBOTO M3JIy4YEHHsS UYEPHOIrO Tela. OJIEMEHTapHas KBAaHTOBAs TEOPUsS W3ITY4YECHHS.
®dotordexT. 3aKOHBI U KBAHTOBAsI TEOPHs BHEIIHETO (oTodddexTa. DHEPTrus U UMIYJIbC (HOTOHA.
Oddext Komnrona. KopmyckymsipHO-BOTHOBasl JABOWCTBEHHOCTh CBOWCTB cBeTa. OOOCHOBaHUWE
uneu kBantoBanus: OnbiTel @panka u ['epua, onsiTel llTepna u I'epnaxa. IIpasuno yactor bopa.
Jluneltuatele crieKTpbl aToMoB. ['mmore3a ae bpoiura. udpakuus 31€KTpOHOB M HEHTPOHOB.
CoOOTHOIIIEHHST HEOoMpelleIeHHOCTe. BoOJIHOBBIE CBOWCTBAa MHUKPOYACTHI] M COOTHOIICHUS
HEOIpeeIEHHOCTEeH. 3alaHue COCTOSHUS MUKPOYACTHUI]: BOJIHOBast GYHKIMSA U €€ CTaTUCTUYECKUIA
cMbica. Cyneprno3uiys COCTOSSHUM B KBAaHTOBOM TeOpuU. AMIUIUTYJA BeposiTHOCTEW. BpemeHnHoe
ypaBHeHue Ipénunrepa. CraumonapHoe ypaBHeHue lllpenuHrepa, cralmoHAapHBIE COCTOSIHMSL.
Yactruiia B OJHOMEPHOW MPsSMOYroibHOW sime. [IpoxoskaeHwe dYacTWIbl MO W HajJ OapbhepoM.
TynneneHbsid 3¢ ¢dexr. [apmonmueckuit  ocumwmisaTop. BomoponomomoOHble  aTOMBI,  HX
SHepreTudeckue ypoBHH. CnekTpel aToMOB. CTaTUCTHYECKOE ONHMCAHUE KBAHTOBOW CHCTEMBI.
[MpuHIMT HEPa3TUYMMOCTH TOXAECTBEHHBIX dacTHil. CUMMETpHUs BOJTHOBOH (YHKIIMM MHOTHX
OJMHAKOBBIX 4YacTll. KBaHTOBBIE HiealibHbIE Ta3bl: pacnpenencHue boze m Pepmu. [lpuHuun
[Maynu. Iepuonnueckas cucrema snementoB [I. . MenaeneeBa. [lpuniun paboTbl KBaHTOBOTO
reHeparopa. TBephoTenbHble W rasopaspsaHble  jaszeppl. (CTpoeHHME  aTOMHBIX  sAEp.
DEeHOMEHOJIOTUYECKME MOJICIH sijipa: KamenbHas, o0ojiouedHas. PannoakTUBHBIE MpeBpalleHus
aTOMHBIX snep. SnepHble peaknuu. MexaHu3Mm SiIEpHBIX peakiuil. Peakuus spepHOro aeieHus.
Hennas peaxuust nenenusi. Tepmosinepublie peakiun. [Ipobiema nctouHNKOB SHepruu. BeriecTBo u
noie. @DyHmaMmeHTanbHble B3auMojeicTBus. CHIIBHOE, OSJEKTpOMarHuTHoe, ciaboe W
IPaBUTALlMOHHOE B3aUMOJCHCTBUS JJEMEHTapHbIE 4YacTULbl. B3anMomnpeBpallleHHs YacTHII.
KBapku.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. KunemaTuka MatepuaibHOW TOYKU U TBEPAOTO Tena (2 yaca)
PaboTa. Mexannueckas >Heprus (2 yaca)
3akoHbI coxpaHeHus (2 yaca)
MowmenT unepimu (2 gaca)
OCHOBHO 3aKOH IMHAMUKH BpallaTeIbHOTO JBUKEHU (2 yaca)
3aKoHBI HICATTLHBIX Ta30B (2 Jaca)
CraTucTH4ecKUid METOI B MOJIEKYIISIpHOU (u3uke (2 yaca)
[TepBoe Havaso TepMoauHAMUKH (2 yaca)
. Pacuer KII/] nukimos (2 yaca)
10. Pacyet s5ieKTpuyecKuX MoJiei (2 gaca)
11. IIpumenenue Teopemsl ["aycca (2 yaca)
12. DnektpoeMKocTh (2 yaca)
13. Dnekrpuueckuii Tok. 3akoH OMa (2 yaca)
14. MarauTHoe mose (2 Jaca)
15. JIBuxkeHue 3apsKEHHBIX YaCTHUIL B AJIEKTPUYECKOM M MarHUTHOM MOJIsIX (2 yaca)
16. Crpoenue atoma Bosopoja o bopy (2 gaca).

00N AU R W

3.4

Tempbl 1a00paTOPHBIX PadOT (110 HHAMBUAYAJBHBIM rpadukam)
BrimonasieTcst 5 maGopaTopHBIX paOOT MO WHIWBUYAILHBIM I'padukaM U3 CIIUCKA.

N3yuenne nerukeHns MasTHukKa Makcsesa.

N3ydenne TpeHHs KaueHUs U 3aTyXaIolUX KoJleOaHni MasTHHUKA.
N3yueHne 3aKk0HOB COXpaHEHUS IIPU COYAAPEHNUHN BYX ILIAPOB.
N3ydyeHne KpyTUIBHBIX KOJIEOaHUH Ha YHH(PIISPHOM IO/IBECE.
N3ydenue konebanuit (pu3nMueCKOro 1 MaTeMaTHYECKOI0 MasiTHUKOB.

Al



10.
11.
12.
13.
14.
15.
16.
17.

O3HaKOMJIEHHE ¢ METOJAMH U3MEPEHUHN U OLICHKH MOIPELIHOCTEN OCHOBHBIX MapaMeTPOB
MIEPEMEHHOT0 TOKA.

HccnenoBanue 371€KTPOCTATUUECKOTO OIS METOJOM MOJIETUPOBAHUS TOJIEH.
OnpeneneHre eMKOCTH  KOHJEHCAaTOpa METOAOM  3apsana/paspsiia ¢ MOJHOTO
COIIPOTHBIICHUS.

N3ydeHne 3aBUCMOCTH MarHUTHOM NMPOHUIIAEMOCTH (peppoOMarHeTka OT HaNpsSKEHHOCTH
MarHMTHOI'O HOJIS.

N3yuenune cBoiCTB (peppomMarHeTrka ¢ MTOMOIIBIO METIN THCTEpE3uca.

CHsiTHE OCHOBHOM KPMBOI HAMAarHW4YMBaHUs eppoMarHeTHKa.

W3ydenue 3aTyxammux 3JeKTPUUECKUX KoyieOaHHi B KoJiebaTeTbHOM KOHTYPE.
Omnpenenenue nokas3areist MPeJIoMIICHUs CTeKIIa HHTEP()EePEHIIMOHHBIM METOIOM.
N3yuyenune nosnsipu30BaHHOrO CBETA.

W3yuenne qudpakiinOHHON PEIIETKH U ONIPe/IeIeHNe IUTMH BOJIH JIMHUHA PTYTH.

Nzyuenne nudpakunu Opaynrodepa Ha MeEIU U B IBYX MIETAX.

Nzydenue sinenus: BHemHero Gporodddexra.

3.5.PI'P
Tun PI'P: pacueTHoe 3ananue.
TemaTtuka pacueTHOro 3aganus: «MexaHuka. DJIEKTPUUECTBO U MAarHETU3M)

3.6. TeMbI KYpCOBBIX IPOEKTOB WJIH KYPCOBBIX padoT
KypcoBoii npoekT (kypcoBasi paboTa) y4eOHBIM IIJITAaHOM HE MPETyCMOTPEH.



3.7. CooTBeTcTBHE Pa3/1€JI0B JUCHHUILUIMHBI U (POPMHUPYEMBIX B HUX KOMIIETEHIM I

3amnaHupOBaHHBIE PE3YIbTATHl 00yUEHUS Howmep paznena nucuuriinHb

Kons! nunuka- O11eHOYHOE CPEICTBO

10 JUCLUILINHE (B cootBeTcTBUH ¢ 11.3.1)
TOPOB (T ¥ HANMEHOBAHHUE)
(B coOOTBETCTBUH € pazzaenom 1) 1 | 2 | 3 | 4
3HaTh:
Tect «MexaHuka»
dbuznYeCcKrue OCHOBBI MEXaHHUKH, TEPMOIU-
o Tect «MonekynspHas pU3UKa U Tep-
HaMUKH, MOJIEKYJISIPHOU (PU3UKH, dTIEKTPO- OIIK-3.5 X
MOJMHAMUKA
JTUHAMUKHU
TecT «2NeKTPUYECTBO U MarHETU3M
M3UYECKUE OCHOBBI ONTHKU U KBAHTOBOU
¢ OIIK-3.6 X Tect «OnTHKa U KBaHTOBAasA (PU3HUKA»
bu3uKn
YMmerb:
AHATM3UPOBATH PE3y/IbTAThl HAOTIOACHUNA U
Brimonnenue u oT4eTsl 1adboparop-
SKCIIEPUMEHTOB C TPUMEHEHUEM OCHOBHBIX OIIK-3.5 X X X X

HBIX padoT
3aKOHOB U TIPUHITUIIOB (DH3UKH

CamocrosarenbHas pabora «MexaHu-

ka. MonexynspHas pusuka. Diek-
pelaTh OCHOBHBIE TUIIBI 33/1a4 110 OIMHCa- TPUYECTBO U MATHETH3MY»

HUIO (QU3UYECKUX SBJICHUH; yMeTh 00pada-
TBHIBAaTh PE3YJITATHl (PU3UUECKOTO IKCIIe-
pUMEHTa

OIIK-3.6 X X X X KonTtponbHast pabora «DnekTpuyect-
BO U MarHeTU3mM»

PacuerHoe 3aganne «MexaHuka.
3JI€KTpI/I‘-I€CTBO U MAardHeTu3sm»




4. KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE OHEHOYHBIE MATEPHAJIBI
JJIA TEKYIMEI'O KOHTPOJIA YCHEBAEMOCTH U INNPOMEXYTOYHOM ATTE-
CTAIIM 11O JMCIIUITJIMHE

4.1. Texkymuii KOHTPOJIb YCIIEBAEMOCTH 110 M CHMILJIMHE:

1. Tect «MexaHuKka»

2. Tect «MonekynspHas GpU3UKa U TEPMOTUHAMHKA

3. Tect «DNEKTPUUECTBO U MAarHETU3M»

4. Tect «OnTrka 1 KBaHTOBas (PU3nUKa»

5. CamocrostensHas pabora «Mexanuka. MonekynsipHas Qu3uKa. DJIEKTPUUECTBO M MarHe-
TU3M»

6. KontponbHas pabota « DIeKTPUUECTBO U MarHETU3M»

5. BelmotHEHUE ¥ OTYETHI TA00OPATOPHBIX paboT

7. PacueTHoe 3a1aHne «MexaHuKa. JJIEKTPUUECTBO U MAarHETU3M»

bannbHO-peHTHHIOBAsI CTPYKTYpa JUCLUIUIMHBI SIBJISETCS IPUIIOKEHUEM A.

4.2. IIpomMeskyTOYHAs aTTeCTALUsl 110 JMCHUILIMHE (YaCTH JMCIMIIJIMHBI):

OK3aMeH.

Orenka omnpezensercss B cooTBeTcTBUU ¢ [lonoxkeHneM 0 0aibHO-pEHTHHTOBOM CUCTEME IS
crynentoB ¢unuaia HUY «MBOU» B r. BOIDKCKOM MO COBOKYITHOCTH PE3yJIbTaTOB TEKYIIETO KOH-
TPOJIs YCIIEBAEMOCTHU U YK3aMEHALMOHHON COCTaBIIAIOLICH.

B npunoxenue Kk TUIIIOMY BBIHOCUTCS OLIEHKA 34 2 CEMECTP.

HpnMeanne: OLIGHO‘-IHBIG Marepurajbl MO AUCHUIIIMHC NPUBCACHLI B q)OHl[e OLCHOYHBIX MaTe-
puanos OITOII.

5. YYEBHO-METO/IMYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHME /IUCIIHU-
INJIUHbI
5.1. [TeyaTHbIe U JIEKTPOHHbIE U3AHUS:

1. Kynbkos, B. I'. Kypc ¢usuku s sHepreTukoB. MexaHuka U MoJeKyisipHas ¢pusuka : y4eO.
nocobue / B. I'. Kynbkos. - Bomxckuii : ®unuan "MOU (TY)" B 1. Bomkckom, 2008. - 94 c.

2. Kynbkos, B. I'. Kypc ¢usuku ans saepretukoB. OCHOBBI 2JIEKTPOJMHAMUKY : y4el. rocodue /
B. I'. Kynbkos. - Bomxkckuit : @unuan [OYBIIO "M3U (TVY)" B r. Bommkckom, 2010. - 97 c.

3. Kymekos, B. I'. Kypc dusuxu mist saeprerukoB. OnTrka, KBaHTOBas | sifiepHas Gu3HKa : ydeo.
noco6ue / B. I'. Kynskos, C. O. 3yooBuu. - Bomkckuit : @unmman MOU B r. Bomkckom, 2011. -
121 c.

4. CoOopHuk 3ama4 mo oomei puszuke / D. b. AGpakeBud [u np.] ; mox pea. B. M. benokombiToBa.
- M. : Uzn-Bo MDU, 1997. - 373 c.

5. Hertnad, A. A. Kypc ¢usuku : yueb. mocobue ans Bry3oB / A. A. lernad, b. M. SIBopckuid. -
M. : Beicmas mixoira, 2000, 2001, 2002.

6. Cagsennes, 1. B. Kypc o6mieit ¢pusuku : yaedHOe mocodue : B 3 Tomax / U. B. CaBenbeB. — 14-

e u3g., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Tom 1 : Mexanuka. Monekymsipaast u-
3uka — 2018. — 436 c. — ISBN 978-5-8114-0630-2. — TexkcT : anekTpoHHsbIi // JlaHb : 27ek-
TpoHHO-OMOmMoTeyHas cuctema. — URL: https://e.lanbook.com/book/98245. — Pexum noc-

Tyna: JJIs1 aBTOPU3. MTOJIb30BaTENCH.

7. Cagenbes, 1. B. Kypc obmeli pusuku : yaedHoe mocobue : B 3 tomax / 1. B. CaBenbeB. — 14-
e usg., crep. — Cankr-IlerepOypr : Jlausb, [6. 1.]. — Tom 2 : DneKTpUYECTBO U MarHeTU3M.
Bonnbl. Onrtuka: Yuyebnoe mocobue — 2018. — 500 c. — ISBN 978-5-8114-0631-9. —



Texkct: onexTpoHHblii // JlaHb @ 21IeKTpoHHO-OmOMMoTeunass cuctema. —  URL:
https://e.lanbook.com/book/98246. — Pexxum noctyma: njist aBTOpH3. TOJIb30BATENICH.

8. Cagsennes, U. B. Kypc ¢usuku : yuebHoe mocobue : B 3 Tomax / 1. B. CaBenbeB. — 6-¢ 3.,
crep. — Cankt-IlerepOypr : Jlans, [0. 1.]. — Tom 3 : KBanToBas ontuka. AToMHas (pu3nka.
®usuka TBepaoro tena. Gusznuka aTOMHOTO SApa U JIEMEHTAPHBIX YacTUll: YdyeOHoe mocolue
— 2018. — 308 c. — ISBN 978-5-8114-0687-6. — TekcT : 2yeKTpOHHBIH // JIaHb : 2IeKTpOH-
HO-OmbOnmmoreunas cuctema. — URL: https://e.lanbook.com/book/98247. — Pexum nocryma:
JUJIS aBTOPU3. TTOJIH30BATENECH.

9. Kymnbkos, B. I'., Mensuukos, B. I1., Kynemuna, C. B. Mexanuka. MonekynspHas ¢usuka :
yae0. mocobue K BhIMOTHEHUIO cemecTpoBoro 3ananus / B. I'. Kynekos, B. I1. Mensauxos, C.
B. Kynemmuna. - Bomkckuit : @uman "MOU (TY)" B r. BomxkckoMm, 2008. - 64 c. — 70 3k3.

10. DmeKkTpuuecTBO U MarHeTU3M : y4eO. mocoOue Mo BHITIOJIHEHHIO ceMecTpoBoi pabotsl / B. T
KynbkoB [u 1p.] . - Bommkckuii: BO MU, 2005. - 56 c.

11. Kynemmna C.B., BacunseBa F0.B. ®usnueckuit skcnepumenT. Cratuctudeckas oOpaboTka
pe3ysIbTaToB 3KCIepuMeHTa: Meroauueckue ykazanus, Bommkckuii: BO MOH, 2011 — 16 c.

12. Kynemmnua C.B., Jlemmmna A.FO. Texnudyeckue uzmepenus. OnpeaeneHue mIoTHOCTU Bellle-
cTBa: MeToauueckre yKa3zaHHs K BBIMOJIHEHUIO J1abopaTopHoii paboTsl, Bomkckuii: BO MOU,
2010-9c.

13. KynskoBa B.B., KynskoB B.I'., I'pumun C.C., I'yceBa KO.B. JlabopaTopHblii MpakTUKyM IO
busuke. Mexanuka. MonekynsapHas pusuka: yued.-meros. mocobue / Kynskosa B.B., Kynpkos
B.I'., I'pumnn C.C., I'yceBa F0.B. — Bomxckuii: @uiman MOU B r. Bomxckom, 2022. — 70 c.

14. I'pummmn C.C., KynskoBa B.B., KynskoB B.I'., I'yceBa 10.B. JlabopaTopHbIii mpakTHKyM TIO
¢usuke. DnektpomarnetusMm. Onrtuka: ydyeOHO-MeToqudeckoe mocobue. — dunman OI'BOY
BO «HN1Y «M3W» B r. BommkckoMm, 2021. — 100 c.

5.2 JInueH3noHHoOe U cBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecnieyeHue:
Windows / Onepannonnbie cuctemsl cemeiictBa Linux, Office / Poccuiickuii makeT opucHBIX
POTPaMM.

5.3. UHTepHeT-pecypchbl, BKIWYas NpodeccuoHaibHble 0a3bl JaHHBIX U MH(OpMalHOHHBIE
CIIPaBOYHbIE CHCTEMbI:

Yuusepcurerckas nHpopmarmonnas cucrema «POCCHS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cuctema «I'apanT» http:// www.garant.ru

baza manubix Scopus https://www.scopus.com

[Toptanm oTKpeITHIX HaHHBIX Poccuiickoit @eneparuu https://data.gov.ru

baza OTKkpeITBIX HaHHBIX MwuHHUCTEpPCTBA Tpyda M COLMAIBHOM  3amuUThl PO
https://rosmintrud.ru/opendata

baza nannpix Hayunoii anekrponnoii 6ubnuoreku eLIBRARY.RU https://elibrary.ru/

baza gaHHBIX MpodeccHOHANBHBIX CTaHAAPTOB MHUHHCTEPCTBA TPY/AA U COITUATLHON 3aIlIUTHI
P® http://profstandart.rosmintrud.ru/

ba3wl nanabpIXx MuHUCTEPCTBA SKOHOMHYECKOTo pa3Butus PD http:// www.economy.gov.ru

baza otkpeiThIX naHHBIX PochuamonnTopuara http://www.fedsfm.ru/opendata

OenepanbHas TocynapcTBeHHass HWH(pOpMaIMOHHAs cucTemMa «HammoHanbHash AJIEKTpOHHAs
o6ubmmotexa» https://H30.pd

HanmonansHbIi mopTan onnaitH o0ydenust «OTKpbIToe oOpa3zoBanue» https://openedu.ru

OnextponHas 6a3a nanubx «Polpred.com O630p CMIN» https://www.polpred.com

Odunmanpabiii caiiT deaepaaTbHOTO areHTCTBA M0 TEXHHYECKOMY PEryJIHPOBAHUIO U METPOJIO-
ruu http://protect.gost.ru/

OBC UsnarenscrBa «Jlaap» https://e.lanbook.com

OBC «Ynusepcurerckas oudnuorexa Online» https://biblioclub.ru/

OnektponHas oubimoreka HTh MOMU https://ntb.mpei.ru/e-library/index.php.

OBC «Koncynbrant cryaentay https://www.studentlibrary.ru/



https://uisrussia.msu.ru/
http://www.garant.ru/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://%d0%bd%d1%8d%d0%b1.%d1%80%d1%84/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://e.lanbook.com/
https://biblioclub.ru/
https://ntb.mpei.ru/e-library/index.php
https://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHbI
JIeKIMOHHBIE W TPAKTHUYECKUE 3aHSATHUS MPOBOMSATCS B YYEOHBIX AyIUTOPHSIX, CHAOMKEHHBIX
MYyJbTUMEAUMHBIMU CPEICTBAMU ISl MHTEPAKTUBHOTO O0Yy4YeHMs, 00OpYTOBaHHBIX HATJISTHBIMU
nocoOusiMu, 000pyIoOBaHUEM IS MOKa3a OOydalomuX MaTepHUajoB, CPEICTBAMH 3BYKOBOCIIPOU3-
BEJICHUSI, JOCKON ayIUTOpHOM, 000pyAOBaHHWEM [JIsl MpEACTaBICHHs Mpe3eHTaluil (I1a3MeHHas
HaHEeJb/TPOEKTOP, IEPCOHATBHBIN KOMIIBIOTED).
JlaGopaTopHbIe 3aHATHS POBOIATCS B JabopaTopuu (pu3uku, 000pyI0BaHHOM:

—  KOMIUIEKTOM y4eOHO-1abopaTtopHoro odopynoBanus «MexaHuka-1»

—  KOMIUIEKTOM y4eOHO-1abopaTopHOro 06opynoBanus «MexaHuKa-2»

—  KOMIUIEKTOM Y4eOHO-1a00paTOPHOTO 000pYyI0BaHUS «DJIEKTPUUECTBO U MArHETHU3M)

— ycraHoBKOM «/3ydyeHne coyaapeHus mapoBy»

— ycraHoBKOU «HakJIOHHBIA MAsITHUK»

— ycraHoBKoOM «MasiTHuK MakcBeiiay

—  ycTtaHOBKOW «KpyTHIIbHBIN MagTHUK

— ycraHoBKko# «/3ydeHne konebanuii (PU3MIECKOTO U MATEMaTHIECKOTO MasSTHUKOB)Y

—  ycTaHoBKOU «OnpenesieHne MOCTyNaTeIbHOrO IBUKEHUS Ha MAIlIMHE)

— ycTaHOBKOH «OnpenesieHre noka3aTes IpeJTOMICHHs CTeKIIa

—  ycTaHOBKOH «/3yd4eHue noysipu30BaHHOIO CBETa

—  ycTaHOBKOH «/3ydueHne nudpakimoHHON PEIIeTKI»

— ycTaHoBKOU «OnpenesnieHnue JIMHbI BOJHBI U3TYyYEHUs Ja3epar

— ycraHoBko «M3ydenue qudpakunn Opaynrodepa Ha METH U HA ABYX HISISIX)

—  YCTaHOBKOM JJ1s1 ornpeaeneHus Ko3pPUireHTa BI3KOCTH BO3TyXa

—  YCTaHOBKOM JJIs ONIpe/IeTICHUS] OTHOILIEHUS TETNIOEMKOCTH BO3/yXa

—  CEKYHJIOMEPOM 3JIEKTPOHHBIM YHHUBEPCAIbHBIM.



IIpuniaoxenune A

BAJLJIBHO-PEUTUHI'OBASI CTPYKTYPA JIJUCHUTLTAHBI

dusuka

(Ha3BaHHE UCLUIUINHBI)

IlepeyeHb KOHTPOJIBLHBIX MEPONPUSITHI TEKYIIEr0 KOHTPOJISl yCIIeBAEMOCTH 10 JHCIUILIHHE!

KM-1
KM-2
KM-3
KM-4
KM-5

KM-6
KM-7
KM-8

Tect «Mexannuka»

Tect «MonekynapHas puzrka U TEpMOIUHAMUKA
Tect «DJIEKTPUYECTBO U MAarHETU3M»

Tect «Onrtuka v KBaHTOBast (PU3HKAY)

CamocrosTensHas pabora «Mexanunka. MonekymnspHas Gu3uka. DIEKTPUIECTBO U MarHe-

TU3M»

KonTtponbHas paboTa «DJIEKTpUUECTBO U MarHETHU3M»
Otuer 1abopaTOpHBIX PabOT

BrinonHenue u 3amura pac4eTHOTo 3aJaHus

Bua npoMekyTo4HOI aTTecTAlMM — SK3aMEH.

TpynoeMKkoCTh TUCIHUILIMHBI = 6 3.€.

Homep | b e wctmmmme: Mamekel o1 v | kM3 | kM4 | KMSS | KM6 | KM | KMSS | oxsaven
paszena KM:
1 dusnueckrie OCHOBEI MEXaHUKH + + + + +
5 MonexynspHas Gu3UKa U Tep- n n n n
MOJMHAMHUKA
3 DJIEKTPOMAarHETH3M + + + + +
4 Onruka. KBanToBas u siaepHas n n
(uzmka.
MunauManbHbI 0aiut 3a KM 1 1 1 1 15 3 10 20
MaxkcuManbHbIi 6ami 3a KM 3 3 3 3 18 5 15 10 40
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OrieHOYHBIE MaTepHUANbI 110 AUCIUILINHE MMPEHA3HAYCHBI JIJIS OLICHKH: JOCTHKEHUS 00ydJaro-
IIUMUCS 3aIUTAHUPOBAHHBIX PE3YJIbTaTOB O0YUYEHUS MO TUCHUILIIMHE, 3Tarna (JOpMUPOBAHUS 3arljia-
HUPOBAHHBIX KOMIIETEHIIMI ¥ YPOBHS OCBOCHHMS TUCIIUTLIMHBI

O1ieHOUHBIE MaTepUalibl MO JUCIUIUIMHE BKIIIOYAIOT OIIEHOYHBIE CPEACTBA JJISI MPOBEICHUS
MEPOTPUATHI TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTALlUH.

OrnieHOYHBIEC CPEICTBA JIJIsl OLICHKHU 3alUIAHUPOBAHHBIX PE3yJbTaTOB O0yUCHHS 1O JUCITUTUIHHE,
COOTHECEHHBIX C MHJAMKATOPAMH JIOCTHKEHUSI KOMITETCHIIH:

Kob! nHaMKaTO- O11leHOYHOE CPE/ICTBO
3ariaHupPOBaHHBIE PE3YILTATHI 00YICHHUS
10 THCLTLIHHe POB JIOCTIKEHUS (THIT 1 HAUMCHOBAHHC)
KOMIICTCHIINU

3HATB: |

Tect «MexaHuka»
(buznYecKrue OCHOBBI MEXaHUKHU, TEPMOJIU-

HaMUKH, MOJICKYJISIPHOU (PU3UKH, dTIEKTPO- OIIK-3.5
JUHAMHUKH

Tect «MonexymsipHas pU3uKa U Tep-
MOJIMHAMUKa»

Tect «DIEKTPUYECTBO U MATHETU3M»

Q)HSI/I‘ICCKI/IC OCHOBBI ONITHUKHM 1 KBAHTOBOM

OIIK-3.6 Tect «OnTuka 1 KBaHTOBasK HPUZHUKA»
bu3uKu
YMers: |
aHAJM3UPOBATh PE3YIbTATHI HAOMIOACHUN U
BrimonHeHnue 1 0T4eTH 1aboparop-
SKCIIEPUMEHTOB C TPUMEHEHUEM OCHOBHBIX OIIK-3.5

HBIX padoT
3aKOHOB M IPUHIUIIOB (PU3UKU

CamocrosrenbHas padora «MexaHH-
ka. MonexkynsipHast pusnka. IJeK-

peiraTb OCHOBHBIC THUIIBI 3a/1a4 11O OIIrhCa- TPUYECTBO ¥ MarHETH3M»

HUIO (PU3NYECKUX SBJIICHUM; yMeTh 00palda-
TBIBATh PE3YJIbTATHl (PU3UUECKOTO IKCIIe-
pHMEHTa

OIIK-3.6 KonrtponbHas pabota «neKTpudecTt-
BO U MarHeTH3M»

PacuetHoe 3aganne «MexaHuKa.
3JI€KTpI/I‘-I€CTBO U MAardacTu3smy

Conep:xanue oneHoYHbIX cpeacTB. lllkasa u kpurepun oueHUBaHUS
Tect «MexaHuKa»

Tect cocTout U3 8 BompocoB. BpeMst BeimosiHEHUS 15 MUHYT.
IIpumep BapuanTa Tecra.

1. MarepuanbHas Touka M IBUXKETCS MO OKPYKHOCTH €O CKOpocThio V. Ha prucyHke mokasaH rpa-
(UK 3aBUCUMOCTH MPOEKIIUU CKOPOCTH V; OT BpeMeHHU (T — €AMHUYHBIH BEKTOP MOJOKHUTEIHHOTO
HanpaBlieHus, V; — npoekuus V Ha 3To HanpasieHue). [Ipu 3ToM 1711 HOpMAJIBHOTO @, U TaHT€HIIH-

AJIBHOT'O d; YCKOPCHMUS BBITIOJIHAKOTCS YCJIOBUA ...
Vo

a) a,>0; a=0
b) a,=0; a>0
¢) a,=0; a=0
d) a,>0; a>0




2. MarepuanbHasi TOUKa HauMHAET JABUraThCs MOJ JAeicTBUEeM cuibl Fy, rpaduk BpemeHHOH 3aBH-
CUMOCTH KOTOPOH NIPEICTABJICH Ha pUCYHKe. [IpaBUIBHO OTpa)kaeT 3aBUCUMOCTH BEJIIMYUHBI IIPO-

eKIIUY UMITYJIbCa MaTepUaIbHON TOUkU Py OT BpemeHu rpadux. ..
F,

b4

t g, ot 1 i 't t f, ot t Lot
a) b) ¢) d)

3. CucteMa COCTOMT U3 TPEX MIAPOB C Maccamu m ;=1 Kr, m,=2 KT, m3=3 KI, KOTOpbIE JIBUKYTCS
TaK, KaK Moka3aHo Ha pucyHke. Eciu ckopoctu mapoB V;=3 M/c, V>,=2 m/c, V=1 m/c, To BEKTOp
CKOPOCTH IIEHTPa MacC ATOW CHUCTEMBbI HAIIPaBJIEH ...

VA

1M, "
e b v,

m,

s
V3 my =,
!"‘ 2

a) BoJb ocu -OX
b) B1oab ocu -OY
¢) BoJb ocu +OX

4. 13 xecTy BbIpE3aIM TPU OJMHAKOBBIEC JETajly B BUJE dJUIMINCA. [[Be IeTanu pa3pe3anu momnojam
BJIOJIb Pa3HBIX OCE CUMMETPHUH. 3aTeM BCE YaCTU OTOJABUHYIJIH APYT OT JApPyra Ha OJAMHAKOBOE pac-
CTOSIHME W PACCTaBUJIM CHUMMETPUYHO OTHOcUTenbHO ocu OO'. [lng MOMEHTa MHEpPUUU OTHOCH-
TenbHO ocu OO' cipaBeiIMBO COOTHOILIEHUE. . .

1

0 @E%E

0 5 K
I 12 I3
a) L <L=I b) 1>1>1
C) L<h<Iz d) IL=hL=0

5. Ecnmu MOMEHT MHEpLUH Tejla YBEJIMYHUTh B 2 pa3a U CKOPOCTb €ro BpalleHHUs YBEJIMYUTH B 2 pasa,
TO MOMEHT MMITyJIbCa TeNA ...

a) yBeIMUUTCS B 2 pasza

b) yBenmuuutcs B 4 pasza

C) yBenuuuTcs B 8 pa3

d) He u3mMeHuTCS



6. HeGomnpImas maitba HaunHaeT JBIKeHUE 0e3 HaualbHOM CKOPOCTH O TJIaIKOH JISASTHOM ropke U3
Toukd A. COmpoTUBIIEHHE BO3AyXa MPEHEOPEIKUMO Majio. 3aBUCUMOCTh MOTCHITUATBHOW HEPTUU
Iai0BI OT KOOPAUHATHI X H300paxkeHa Ha rpaduke U(x). CkopocTs maiiosl B Touke C ...

U, Tx
e
100 h\‘ .
80 NI B -
60

| /
0 Y 7

40 /C
20 N

0 2 4 6 8 10 12 x,u
a) B 2 pa3a Oombliie, 4eM B ToUke B

b) B +/2 pa3 Gonble, yem B Touke B
¢) B 4 paza Oouibiie, 4eM B Touke B

d)B \/7 paza Oomblie, 4eM B Touke B

7. TeHHUCHBII MY JIETEN ¢ UMITYJIbcoM P (MaciiTad u HampaBlieHUsT YKa3aHbl HAa PUCYHKE), KOT/Ia
TEHHUCHUCT TMPOMU3BEN MO MAYY pe3Kuil yaap nnutenbHocThio Ar=0,1 c. I3MeHuBmMiCS UMIYIbC
Msida cran paseH P,. Cpenssist cuna yaapa paBHa ...

— | xnfe

e

P
2) 30 H
b) 5 H
¢) 50H
d)23 H

8. Ha 6opTy kocMuueckoro kopabis HaHeceHa 5MOiieMa B BUJE IeoMeTpuueckoil ¢purypsl. M3-3a
PEATHBHUCTCKOTO COKpAILlCHHUs JUTMHBI 3Ta Gurypa u3MenseT cBorw ¢opmy. Ecin kopabiie nBrxkeT-
Csl B HAIpaBJICHUH, YKa3aHHOM Ha PHCYHKE CTPEJKOH, CO CKOPOCTBHIO, CPABHHUMOH CO CKOPOCTBIO
CBETa, TO B HEMOABMKHON CHCTEMe OTcYeTa IMOJieMa puMeT GpopMy, YKa3aHHYIO Ha PUCYHKE ...

2!
o O U

a)

ITo pe3ynbTaram TeCTUPOBAHUS BBICTABIISIETCS:
— 3 Gayia, eciii MPaBUIILHO BBITIOJHEHO 7 3aaHUi.
— 2 Gaya, eclid MPaBUIILHO BBITIOJNHEHO 5-6 3aaHui;
— 1 Gam, ecnu IPaBUIILHO BBITIOHEHO 3-4 3a7aHusl.

Tect «MoJiekyJasipHasi pU3UKA U TEPMOIAUHAMUKA»
Tect coctout u3 7 Bonpocos. BpeMms BbimoaHeHus 15 MUHYT.



IIpumep BapuanTa Tecra

1. B Tpex oauMHaKOBBIX COCyJaxX MPU PaBHBIX YCIOBHSIX HAXOJIUTCS OAMHAKOBOE KOJIUYECTBO BOJO-
pona, reaust U a3oTa. Pacnipenenenue ckopocTei MoJeKyJ resus OyAeT ONUChIBaTh KPUBAS ...

f(V) ¥ i 2

¥

-
a)l
b) 2
c)3
2. Ha pucyHke nipectaBieH rpaduK QYHKIIUU paclpeleIeHus] MOJIEKYJ HICATBHOTO Ta3a Mo CKO-
dN
poctsam (pacnipenenenne Makcpema), rae f (v) = W — JIOJISE MOJIEKYJI, CKOPOCTH KOTOPBIX 3a-
1%

KJIFOUYCHBI B HHTEPBAJIC CKOPOCTEH OT Vv 10 v+dv B pacdeTe Ha €AMHUILY 3TOro HHTepBaia. [{ist aToi
(GYHKINU BEpPHBIM YTBEPKICHUEM SIBIISETCH ...
f(v) &

|
|
|
|
(
|
|
1
' o

e

& 22P Ay

|

a) ¢ POCTOM TEeMITepaTyphl TUIOMIA b TTOJT KPUBOM pacTeT
b) ¢ pocTOM TeMIiepaTypbl BeTUIMHA MAaKCUMYyMa PacTeT
C) C pOCTOM TE€MIIePaTypbl MAKCUMYM KPUBOM CMEIIAETCs BIIPaBO

3. Cpenssisi KMHETHYECKas SHEPrus MOJIEKYNbl HACAJBHOTO raza Ipu TeMmieparype I paBHa
I ‘ .
E =—kT . 3necw i=n,+ng,+2ny, ve ny, ng W ng — 9ACIO CTENEHEN CBOOOIBI MOCTYIATENLHOTO,

BPAIIAaTEIFHOTO M KOJIEOATEIFHOTO ABMKEHUS MOJIEKYJIbI. [IpH ycroBHu, 9TO UMEIOT MECTO TOJBKO
NOCTYNAaTENbHOE U BpalllaTelbHOE ABMKEHUE, A1 Bogopoaa (H,) uucio i paBHo ...

a)2 b) 8

c)5 d)7

4. B mpomecce oOpaTUMOro aanadaTHIecKoro HarpeBaHusl MOCTOSHHOM MAacChl UCAIbHOTO Ta3a ero
SHTPOMHUS ...

a) YMEHbIIIAETCS

b) HE MeHsIETCS

C) YBEJIMYMBACTCS

5. IIpomecc, n3obpaxxeHHBIN Ha pucyHKe B koopauHaTax (7, S), rae S — sHTponus, BISETCA ...



-

3

a) M30XOPHBIM HarpeBaHUEM b) n3006apHBIM HarpeBaHHEM
) aanabaTHBIM C)KaTUEM d) n30TepMHUUYECKIM paclIMpeHHEM

6. Ha (P, V) — nmarpamme n3obpaxkeH nukimdeckuii mpouecc. Ha yuactkax CD u DA Temnepatypa

le

:
i
B e
3 L Al I g
14 i —
B 1~ 4%
I 1 1
T 2 5 ¥
a) MOHMXKAETCA b) Ha CD — noBeImaercs, Ha DA — moHuxkaercs
C) TIOBBIIIAETCS d) na CD — monmxaetcs, Ha DA — moBbItiaetcst

7. Ilpn agnabaTudecKoM C)KaTUU UJ1eaTbHOTO Ta3a ...
a) TeMIlepaTypa He U3MEHSETCs, SHTPOIIUS BO3PACTaET
b) Temmeparypa u SHTPOMHS BO3PACTAET

C) TeMIlepaTypa Bo3pacTaet, YHTPOMHs YObIBaeT

d) TemriepaTypa Bo3pacTaer, SHTPOIHS HE H3MEHSETCS

ITo pe3ynbpTaram TECTUPOBAHUS BBICTABIISIETCS:
— 3 Gaia, ecii IPaBUIILHO BBITTOJIHEHO 7 3aJaHHiA.
— 2 Gania, eciu MPaBUIIBLHO BBITIONHEHO 5-6 3aaHMi;
— 1 Gam, ecnu IPaBUIILHO BBITIOHEHO 3-4 3a1aHusl.

TecT «JIEKTPUYECTBO U MArHETH3M)»
Tect coctout u3 7 Bonpocos. BpeMms BbimoaHeHus 15 MUHYT.
[Ipumep BapuaHTa Tecta

1. BennunHa HaNpsHDKEHHOCTH AJIEKTPOCTATHUYECKOTO TIOJSI, CO3/IaBA€MOT0 PAaBHOMEPHO 3apsiKeH-
HOU cpepruUecKoil MOBEPXHOCTHIO pajnyca R, B 3aBUCUMOCTH OT PAaCCTOSIHUSA 7 OT €€ IIEHTPa BEPHO
npe/CTaBJIcHa Ha PUCYHKE ...

£ E B E

0 R P ro R * 0 R r
a b C d

2. Y OTCOEIWHEHHOTO OT MCTOYHHKA TOKA IUIOCKOTO KOHJEHCATOpa 3apsij Ha oOkiagkax paBeH (.
Ecnmu Mexay oOkianmkamMu KOHJIEHCATOpa MOMECTUTh JUAJIEKTPUK C UAJICKTPUUYCCKON MpOHUIIae-
MOCTBIO &, TO 3apsiJl CTAHET PABHBIM ...

a) (e-Q b) O/(e-1) ¢) 0 d) 0 e) Ole



3. JIBa mpoBOIHMKA, H3TOTOBJIEHHBIE 3 OJTHOTO MaTepHuasa, paBHOW JUIMHBI, HO Pa3HOTO CEUCHUS
(81>S>), noaKIIIOUEHBI MOCIEA0BATENBHO B LieTb. HanpsskeHHOCTH IEKTPUYECKOTO OIS ...

a) OJTMHAKOBBI B 000OUX TTPOBOTHUKAX

b) B IpOBOHMKE C cCEUECHUEM S MOXKET OBITh KaK OOJIbINe, TAK ¥ MEHBIIIE

¢) 6obIle B MPOBOJHUKE C CEUYCHUEM S)

d) GombIIe B TPOBOAHKKE C CEYCHHUEM S

4. Kakoit o6mactu BAX BakyyMHOT0 1M0/1a COOTBETCTBYET YTBEPXKICHHUE: BCE DIIEKTPOHBI, BbLIE-
TaloIINE U3 KaTOAA B PE3YJIbTATe TEPMOIJIEKTPOHHON SMUCCHUH, IOCTUTAIOT aHOoa?
!" E

a) 1 b)2 )3 d) 4 e)5

5. BOM3u ITMHHOTO MTPOBOJAHKUKA C TOKOM (TOK HampaBlieH K HaM) MPOJIETaeT MPOTOH CO CKOPO-
cthio v. Cuina JlopeHuna. ..

® «~—

I'J
a) HamIpaBJIeHa OT HAC b) HampaBIieHa BIEBO
C) HampaBJICHA BIIPABO d) HampaBneHa K HaMm €) paBHA HYJIIO

6. [1pu momenieHnn AUBIEKTPUKA B DJIEKTPUUECKOE M0JI€, HAMPSHKEHHOCTD AJEKTPUUYECKOTO MO
BHYTPU OECKOHEYHOTO OJTHOPOIHOTO U30TPOITHOTO JUAJICKTPUKA C TUIIIEKTPUIECKON MPOHUIIAEMO-
CTBIO € ...

a) OCTaeTcs HEM3MEHHOU

b) ocraercst paBHOI HYJIO

C) YMEHBIIUTCS B € pa3

d) yBenuuuTcs B € pa3

7. Uepe3 KOHTYp, MHAYKTUBHOCTH KOoTOporo L=0,02 I'H, Te4eT TOK, U3BMEHSAIOIIUNCS MO 3aKOHY
1 =0.5sin500¢ . AMnnurynaoe 3Hauenue DJIC caMOMHIYKIIMY, BOSHUKAIOIIEH B KOHTYpE, PaBHO

2) 0,01 B ) 0,5B
¢)5B d) 500 B

ITo pe3ynbpTaram TECTUPOBAHUS BHICTABIISIETCS:
— 3 Gaia, eciii IPaBUIILHO BBITTOJIHEHO 7 3aJaHHiA.
— 2 Gania, eciu MPaBUIBLHO BBITIONHEHO 5-6 3aaHMi;
— 1 Gam, ecru IPaBUIILHO BBITIOHEHO 3-4 3a1aHusl.



Tecr «OnTHKa 1 KBAaHTOBasA QU3NKaA»
Tect coctout U3 7 BompocoB. Bpemst BeinmosiHeHUs 15 MUHYT.
IIpumep BapuanTa Tecta

1. PaznocTh X0/1a 1ByX HHTEpepupyromux y4yeit pasaa A/4. Pasnocts (a3 konebanuii paBHa...
a) 30° b) 90° c) 45° d) 60°

2. Ha myTH e€CTEeCTBEHHOIO CBETa MOMEIIEHBI JABE IUIACTUHKU TypMmanuHa. [locne mpoxoxaeHus
MJIACTUHKUA 1 CBET MOJHOCTHIO Mosisipu3oBaH. Ecnu J; u J; — UHTEHCUBHOCTH CBETA, MPOLIEAIIETO
MJIACTUHKUA | U 2 COOTBETCTBEHHO, M yroia Mexay HampasieHussMu OO u O'O" ¢=30°, to J; u J,
CBSI3aHBI COOTHOIIICHUEM. . .

LED
)

W
T

JD / ]1
L | :IO
a)j2=3/4j1 b)]2=1/4]1
) j2=1/2+, d) j2=j

3. Ha pucynke noka3zaHbl KpUBbIE€ 3aBUCUMOCTH CIIEKTPaIbHON MJIOTHOCTH SHEPreTUUECKON CBETHU-
MOCTH a0COJIFOTHO YEPHOTO TeJia OT JJIMHBI BOJIHBI IIPU pa3HbIX Temreparypax. Ecnu kpusas 2 co-
OTBETCTBYET CIIEKTPY M3JIyYeHHUsI aOCOIIOTHO YepHOro Tena npu temmneparype 1450 K, To kpusas 1

cooTBeTcTBYeT Temneparype (B K)...

P
1;‘\,

®

__—/_:\

0 2000

©

5
AL um

a) 2900 b) 1933
¢) 5800 d) 725

4. ITpu nzyueHnu BHeIHero ¢porodddexra yBeanunim oCBeIIeHHOCTh KaTo1a. DTO MPHUBENO K. ..
a) YBEIWYEHUIO 3HAYCHUS 3aIeP KUBAIOIIETO HAPSHKEHHS

b) yMeHbIIeHNIO PabOTHI BBIX0/IA 3JIEKTPOHA

C) YBEIMYEHUIO 3HAYCHNUS TOKA HACHIIICHUS

d) yBenmueHuo paboThl BBIXOA AIEKTPOHA

2
5. Crauuonapuoe ypaBHenue lllpeaunrepa nmeer oOmumii BUI: _n Ay + Uy = Ey , tie U — 1io-
2m

TEHIMAJIbHAs SHEPIHs MUKPOYACTUIbl. JINHEHHOMY TapMOHMYECKOMY OCHHILIATOPY COOTBETCTBYET
YPaBHEHHUE ...

n’ Ze* ndty omet
a) — Ay - y =Ey b) — 5

2m dme,r 2m dx 2




h2
¢) ——Ay = Ey
2m

14
6. B sinpe usotona yriaepoga C ¢ cogepxkurcs. ..

a) 6 TpoTOHOB U 14 HEUTPOHOB
b) 8 mpoTOHOB U 6 HEHTPOHOB
¢) 6 IPOTOHOB U 8 HEUTPOHOB
d) 14 npoToHOB 1 8 HEHTPOHOB
e) 14 mpoTOHOB M 6 HEUTPOHOB

4 .
7. Ba sinpa rexust He, cnumuck B 01HO, IpH 9TOM OBUT H3ITy4YeH MPOTOH. B pe3ynbrare 9T0ii pe-
aKIMu 00pPa30BajIoCh spa...

a) Bel b) Be, c) Li] dy Li

HO pe3ym,TaTaM TGCTI/IpOBaHI/I}I BBICTABJISICTCA:
— 3 Gaya, eciii MPaBUIILHO BBITIOJHEHO 7 3aaHMi.
— 2 Gaya, eclid MPaBUIILHO BBITIOJHEHO 5-6 3aaHui;
— 1 6amn, eciiu MpaBUIILHO BHITIOJIHEHO 3-4 3a/1aHus.

KontpoabHnas padora «MexaHUKa U MOJIEKYJIsIpHas PU3nKa»
KoHnTtponbHas pabota conepxut 3 3agaun. Bpemst BeimosHeHus 45 MUHYT.
[Tpumep BapranTa KOHTPOJIBLHOM PabOTHI.

1. /IBa Tena OpoOIIEHBI BEPTHKAIBHO BBEPX C OAMHAKOBBIMU HAYaJIbHBIMH CKOPOCTSIMH V>0 ¢ MH-
TepBasioM Bpemenn Af omHo mociie apyroro. [lepBoe Teno GpOIIeHo ¢ 3eMIId, a BTOPOe ¢ GalKoHa,
PacIoyIOKEHHOT0 Ha BBICOTE 4 HaJl TOUKOM OpocaHus nepBoro Tena. Yepes kakoe BpeMs f ¢ MOMEH-
Ta OpoCaHHs MEpPBOTO Tella OHU OKAXYyTCs Ha OJAMHAKOBOH BbICOTe? CONMPOTHUBIECHHUEM BO3AyXa
npeHeopeyb.

2. JIBa rpy3a, Macchl KOTOpBIX paBHbl m; = 0,98kr u m,; = 0,20kr, CBA3aHbl HEBECOMOM U HEPACT-
’KUMOW HUTBIO M JIexaT Ha riaakon nocke. K meBomy rpy3y npunoxkena cuna F; = 5,3 H, k npaBo-
My, B IPOTHBOIIOJIOKHOM HampasieHuu, — F> = 2,9 H. Halitu cuny HatspkeHus HUTH 1 TIpU 1BU-
JKEHUHU I'PY30B.

3. Ha 6apaban maccoil 9kr HaMOTaH MIHYP, K KOHITY KOTOPOTO MpPHBs3aH Irpy3 Maccor 2kr. Haiitu
yckopeHue rpy3a. bapaban cuutaTh OJHOPOIHBIM HUIHHAPOM. TpeHrneM npeHedpeyb

ITo pe3yjibTaTaM BBIITOJHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

— 5 0aioB, eciM BO BCEX TPEX 3ajadax XoJl PEIICHHs BEPHBIN, MTOTyYSHBI IPAaBUIbHBIC OTBE-
TBI;

-4 68..]'[.]18., €CJIM ABa 3alaHrsd U3 TPCX BLIIIOJHCHBI ITPABUJIBHO, @ B OJJHOM XOJ PCHICHUS BCP-
HBIN, HO €CTh HerpyOble OIMOKH WM PELICHUE He 3aBEPILEHO;

— 3 Oayia, eciy OHO 3aJlaHue U3 TPEX BBIOJIHEHO MPAaBUIBHO, & OCTAILHBIC JBa IMOO HE pe-
IICHBI, J'II/I60 pCeIICHUEC HAYAaTO, HO HET NPOABWIKCHUA JIA JOCTUKCHHA pC3YyJIbTaTa, J'II/I60 B
ATUX 3aJJaHUSX JIOMYIICHBI TPyObIe OMIHOKH.

KonTpoabHas padora «JIeKTPU4eCTBO U MATHETH3M))
KonTtponsHast padota conepxut 3 3agaun. Bpems BeinonHenus 45 MUHYT.
[Ipumep BapraHTa KOHTPOJIHHON pabOTHI.



1. J/IBa OqMHAKOBBIX IJIOCKMX BO3AYIIHBIX KOHAEHcaTOopa eMKOCThi0 C=100 n® kak1plil, coeanHe-
HBI B 6atapero nociuenoBaTenbHo. OnpenenuTs, HaCKOIbKO H3MEHUTCS. eMKOCTh OaTapeu, eciiu Ipo-
CTPaHCTBO MEXK/Y IJIACTUHAMU OJTHOTO U3 KOHAEHCATOPOB 3aII0JHUTh AUAIEKTPUKOM C £=2.

2. Ilpu BHemHeM conpoTuBiieHud 11=8 Om cuia Toka B uenu [,=0,8 A, npu conpoTuBieHuu =15
Owm cuina toka [,=0,5 A. Onpenenuts cuity Toka I ; KOPOTKOTO 3aMbIKaHUSI HCTOYHHUKA 3.1.C.

3. Ilo KOHTYpY B BHJI€ PABHOCTOPOHHETO TpeyroyibHUKa TeueT Tok cwior [ = 50 A. Cropona Tpe-
yrosibHUKa a = 20 cM. OnpeaenuTh MarHuTHYI0 HHAYKIUIO B B TOuke nepecedeHust BbICOT.

ITo pe3yjibTaTaM BBIITOJHCHUA KOHTpOJ’IBHOﬁ paGOTBI BBICTaBJIACTCA:

— 5 0aioB, eciM BO BCEX TPEX 3ajadax XOJl PEIICHHs BEPHBIN, MOTyYeHBI IPABUIbHBIC OTBE-
THI;

— 4 Gaa, eciii J1Ba 3a/IaHUSI U3 TPEX BBIIMOJIHEHBI MPABHIILHO, a B OJTHOM XOJ PEUICHHUS Bep-
HBIN, HO €CTh HErpyObIe OITMOKHY WJIM PEIIeHNEe HE 3aBEPIIEHO;

— 3 Gamna, ecu OJTHO 3aJjaHKe U3 TPEX BBITIOJHEHO MPABUIIBLHO, a OCTANILHBIE JIBa TN0OO HE pe-
IICHBI, J'II/I60 pEeIICHUEC HAYATO, HO HET NPOABWIKCHUA JIA JOCTUKCHHA pC3YyJIbTAaTa, J'II/I60 B
ATUX 3aJJaHUSX JIOMYIICHBI TPyObIe OMIHOKH.

CamocrositesbHast padora «Mexannka. MoJiekyJasipHas pu3uka»

CamocrosrenbHas paboTa cogepxuT 12 3amad. 3agayn penaiTcs 10Ma, OTYUTHIBAIOTCS B ayAUTO-
pHH B TEUEHUE MOLYJIS.

[Tpumep BapraHTa cCaMOCTOSATENHLHON pabOTHI

1. OnpenenuTh MOTHOE YCKOPEHHE ' B MOMEHT t=3 ¢ TOYKH, HaXOJAIIeHCs Ha 000/1e Kojeca pa-
mycoM R=0,5 M, BpaIarommerocst COracHo ypaBHeHHI0 g=At+Bt’, rae A=2 pan/c; B=0,2 pax/c’.
2. Opyaue, )KeCTKO 3aKPETUICHHOE Ha KeJIE3HOIOPOXKHOM TIaTdhopmMe, MPOU3BOIUT BBICTPEN BIOJIb
MOJIOTHA KEJIe3HOU 0poru noj yriaom o=30° kK JTuHUM ropu3oHTa. OnpeaenuTb CKOPOCTh Uy OTKa-
Ta MIATGOPMBI, €CIIM CHAPsJ] BBUIETAET cO CKOpOocThio U;=480 M/c. Macca minatdopMsl ¢ opyaueM u
cHapsazamu m=18 T, macca cHapsiia m;=60 Kr,

3. Illap mMaccoit m;=5 Kr IBHIKETCS CO CKOPOCTHIO V=] M/C U CTaJIKHUBAETCS C MOKOSIIHMCS IIIApOM
Macco my=2 Kr. Onpeneautb CKOPOCTH U U Uy apoB nocie yaapa. [llapel cautaTts 01HOPOIHBI-
MU, a0COJIFOTHO YIPYTHMH, YAAp - TPSIMBIM, [ICHTPATHHBIM.

4. Ilo kacarenbHOM K IIKMBY MaXxOBHMKa B BHJAE IuUCKa quameTpoM D=75 cm m maccoit m=40 kr
npunoxkeHa cuia F=I kH. Onpenenuts yrioBoe YCKOPEHHE € M YaCTOTY BpAIlIEHUs N MaXxOBHKaA Ye-
pe3 BpeMs t=10 ¢ nocne Havana JeCTBUS CUIIbL, €CJIM PAIMYC I IIKKUBA paBeH 12 cM. Cuioil TpeHus
npeHeopeyb.

5. Touka y4acTByeT OJHOBPEMEHHO B JBYX B3aUMHO MEPIEHIUKYIAPHBIX KOJEOAHUAX, YpaBHEHUS
KOTOPBIX X=A;sinwit u y=Ajcosmyt, rie A;=8 cMm; Ar,=4 cmM; 0)1=0)2=2c'1. Hanucare ypaBHeHuUE
TPACKTOPUH U MOCTPOUTH €€ Ha YEPTEXKE; MOKA3aTh HAMPABIICHUE JTBUKEHUS TOUKHU.

6. 13 cTBONA aBTOMATHYECKOTO MHUCTOJIETA BBIJIETENA MyJsl Maccol m;=16 T co ckopocThio v=300
Mm/c. 3aTBOp mucTojera Macco my,=200 r mMpuKUMaeTCcs K CTBOJIY MPYKHHOM, )KECTKOCTh KOTOPOU
k= 25 xH/m. Ha kakoe paccTostHue OTOHAET 3aTBOp mociie BeicTpena? CuuTaTh, 4TO MUCTOJET XKe-
CTKO 3aKpEeTUICH.

7. OnpenenuTs MOMEHT CHUJIIBI M, KOTOPBIH HEOOXOAMMO MPUIIOKHUTH K OJIOKY, BPAIIAIOIMIEMYCs C
qacToToi n=12 c'l, YTOOBI OH OCTAHOBWJICS B TCUEHUE BPEMECHU At = 8 c. Jluametp 610xa D=30
cM. Maccy 6710ka m=6 KI' CYUTaTh pABHOMEPHO PacIpeeICeHHON 10 000.1y.

8. Cmech kucmopoia U a30Ta HaXOMUTCS B cocyae moa nasienueM p=1,2 MIla. Onpenenuts nap-
UAJIbHBIC IABJIEHUS P1 U P2 Ta30B, €CIIM MaccoBasi J0JIsl ) KUCIIopoia B cMecH paBHa 20%.

9. KonmnuectBo BemecTBa renust v=1,5 Moib, Temneparypa T=120 K. Onpeaenuts cymMmapHyO KH-
HETUYECKYIO SHepruio Ey mocTynaTenbHOro IBUKEHUSI BCEX MOJIEKYII 3TOTO rasa.



10. Ompenenuts MonspHble TemnoeMkocTn Cy n C, cMecH ABYX ra3oB - OJHOATOMHOIO U JIBYX-
atomHoro. KonuyecTBo BemiecTBa v; - 0OJHOATOMHOTO U V,- IBYXaTOMHOT'O Ta30B COOTBETCTBEHHO
paBubl 0,4 Moib 1 0,2 MOJIb.

11. KakoBa cpennsis apudMeTHudeckasi CKOpoCTh <L> MOJIEKYJT KUCIOPO/Ia MPU HOPMaIbHBIX YCIIO-
BUSIX, €CIIM U3BECTHO, YTO CpelHAd JUIMHA CBOOOJHOTrO mpolera <I> MoJjeKynbl KUCIOpOJa Mpu
3TUX ycaoBusx paBHa 100 HM?

12. Bo ckonbKko pa3 yBenuuuBaeTcs KO3GOUIIMEHT MOJIe3HOoro aercTBus 1 nukia KapHo mpu mo-

BBILICHUM TEMIIEpaTypbl HAarpeBaTessi OT Tl'=380 K no Tl”=560 K? Temneparypa oxiagurens
7,=280 K.

[To pe3ynbraTaM BBHIOTHEHUS CAMOCTOSITEILHON paOOThI BHICTABISETCS:

— 2 Garta 3a KaXIylo 3a/1auy, €ClId X0 PEIICHHs BEPHBIH, OJIy4YeHbI IPABUIbHBIE OTBETHI;
1,5 Gama 3a Kaxayro 3ajady, €Cii X0 PeLIeHUs BEpHBINA, HO €CTh HerpyOble OIIMOKH MU
pELIEHNE HE 3aBEPILEHO.
Hroro 3a 12 3amady camMocTOATEILHON PabOThI MOYKHO TOJYYUTh MUHUMYM 18 0aiioB, MakKCHMyM
24 fanna.

CamocrosiTesibHast padoTa «JIeKTPUYECTBO U MAarHETH3M))

CamocrositensHas paboTa coaepXuT 12 3aaad. 3amaun perarTcs 10Ma, OTYUTHIBAIOTCS B ayIUTO-
pun B TCHCHUC MOIYJIA.

[Tpumep BapraHTa CaMOCTOSATEIBLHON pabOTHI

1. Yetsipe oguHakoBbix 3apsana Q;=0Q,=Q;=Qs=40 nKi 3akpermieHsl B BepIIMHAX KBajpaTa CO

croporoit a=10 cm. Haiitu cuny F', IelCTBYIONIYIO HA OJIMH M3 TUX 3apsiiOB CO CTOPOHBI TPEX
OCTAJIbHBIX.

2. OmpesenuTh HAMPSHKEHHOCTh E TIOJIS, CO3AaBaEMOTO 3apsi[iOM, PABHOMEPHO pacIpe/elIiCHHBIM
10 TOHKOMY TPSIMOMY CTEPKHIO C JTMHEHHOW IUIOTHOCTHIO 3apsaa T = 200 uKu/M, B Touke, nexa-
el Ha TPOJOJDKEHUH OCH CTEp)KHSA Ha paccTtosHuM a =20 cMm oT Ommkaimero konma. [[nmuHa
crepxHs [ =40 cMm.

3. TloBepxHOCTHasi IUIOTHOCTh 3aps/ia G OCCKOHEYHO MPOTSHKEHHOW BEPTHUKAIBLHOW IIOCKOCTH
paBHa 400 MKK1/M?. K IT0CKOCTH HA HUTH MOBENICH 3apshKeHHBbIN mapuk maccod m=10 r. Ompe-
nenuTh 3apsan Q mapurka, eciiu HUTh 00pas3yeT ¢ TIOCKOCThIo yror ¢=30°.

4. Ilnockuii KOHAEHCATOp C IUIOMIA/bto TacTuH S=200 oM’ Kakaasi 3apsoKeH 10 pasHOCTH MO-
teHnuanoB U=2 kB. Paccrosnue mexny mnactunamu d=2 cMm. JuanekTpuk - ctexino. OnpenenuTtsb
sHepruro W nosst KOHAEHCATOpa U IIIOTHOCTh W SHEPTHH MOJIS.

5. D.n.c. 6arapeu E= 80 B, BHyTpeHnHee comporusieHue I'1=5 Om. BHemHss 1ens motpedsier
MomrHocTh P=100 Bt. Onpenenuts cuiny Toka [ B nenu, Hanpspkenrue U, og KOTOPBbIM HAXOJIUTCA
BHEUIHSIS 1IETb, U €€ COPOTUBJICHHE T.

6. B mpoBomnuke 3a Bpems t=10 ¢ mpu paBHOMEpHOM Bo3pacTaHuu Toka ot [1=1 A mo [,=2 A BHI-
nenunack ternnora Q=5 x/lx. Haiitu conpoTuBieHne r NpoBOJHUKA.

7. Haiitu conporupienue Tpyoku miuHoi £ = 0,5 M M IIOIIAABIO HONEPEUHOrO CEUEHHS S=5
MM, €CITH OHA HATIOJHEHA a30TOM, HOHH3HPOBAHHBIM TAK, 9TO B 06beMe V=1 cM’ ero HaxoauTcs
IIPU PAaBHOBECUU n=10" nap MOHOB. VIOHBI OZTHOBAJICHTHBI.

8. Tok cunoii [ = 50 A Teder 1Mo MPOBOJIHUKY, COTHYTOMY IOJ MPSIMbIM yriioM. Haiitu Hamps-
KEHHOCTh H MAarHWTHOTO TIOJI B TOYKE, JIeXKaIlel Ha GUCCEKTPHCE STOTO yIiia M OTCTOSIICH OT
BEpPIINHBI yIi1a Ha paccTosHUM b = 20 cMm. Cuntarh, yTO 00a KOHIIA MPOBOJIHUKA HAXOAATCS OYEHb
JTAJIeKO OT BEPIIMHBI YIIIa.

9. KopoTkas kaTyiika miomaaso NonepeyHoro ceueHus S = 250 oM, coaepxkamast N = 500 But-
KOB IIPOBOJIa, MO KOTOPOMY T€YET TOK cwioi [ = 5 A, momenieHa B OJHOPOTHOE MArHUTHOE T0JIE
HanpsbkeHHocThio H = 1000 A/m. Haiitu: 1) MarHUTHBIM MOMEHT pp, KaTYIIKH; 2) BpaIlalolIui



MOMEHT M, NeHCTBYIOIIMM Ha KaTyIIKY, €CJIM OChb KaTyHUIKU cOcTaBisieT yroia ¢ = 30° ¢ iuHuAMHU
MOJIS.

10. U3 ToHKO# IPOBOJIOKHM Maccoif m = 4 r U3roTOBJIeHA KBajJpaTHas paMmka. Pamka cBoO60aHO ToI-
BEIlIEHa HAa HEYNPYrod HUTH U MO HeW mpomnynieH Tok cuwior [ = 8 A. OnpeaenuTs 4acToTy v Ma-
JIBIX KOJIOaHWH paMKH B MarHUTHOM TioJie ¢ mHaAykiuein B=20 mT.

11. Yacruua, Hecylasi OJUH 3JI€MEHTapHBIN 3aps]l, BlieTe]a B 0OJJHOPOIHOE MATHUTHOE IOJI€ C UH-
nykiuer B = 0,01 Tin. Onpenenuts MOMEHT UMITyJIbCca L, KOTOphIM 00J1a1aa YacTUIla IPH JBHKE-
HUU B MATHUTHOM TI0JI€, €CJIM PAJUyC TPAEKTOPUU YacTUllbl paBeH R = 0,5 mwm.

12. Pamka, cogepxkamass N=1000 ButkoB miomaabo S = 100 CM2, PaBHOMEPHO BpaIlaeTCs C Yac-
Totoit n = 10 ¢’ B MarHuTHOM TIOTIE HalpsDKEHHOCTBI0 H = 10* A/m. Ochb BpALICHUS JIEKUT B IIJIOC-
KOCTH paMKH U MEPHEeHAUKYISIpHA JUHUAM HanpspkeHHoCTH. Onpenenuts MakCUMaibHYIO 3. 1. C.
UHJYKIUHU Emax, BOSHUKAIOIIYIO B PAMKE.

IIo pe3yjibTaTaM BBIITOJHCHUA CaMOCTOSITEIbHOM paGOTBI BBICTaBJIACTCA:

— 2 Oayuta 3a KaXIyro 3a/1aqy, €CJIA X0 PEIICHHs BEPHBIH, TOJTyYCHBI TPABHILHBIC OTBETHI;
1,5 6anmna 3a KaXayro 3aj1ady, €CIIM XOJI PEIICHUs] BEPHBIN, HO €CTh HerpyOble OMIMOKHU HIIN
peleHre He 3aBEPIICHO.

Hroro 3a 12 3a1a4 caMoCTOSITENbHON pabOTHl MOXKHO MOJXYYUTh MHHUMYM 18 6amioB, MakCuMyM
24 fanna.

Pacuernoe 3a1anne «MexaHuka. JJIeKTPUYECTBO U MATHETU3IM»

Ilpunazaemcsa: KynvxoB B.I'., Mensaukos B.I1., Kynemuna C.B. Mexanuka u MonexyssipHas ¢pu-
3uKa: YdeOHOe MmocoOue K BBIOJHEHHUIO ceMecTpoBoro 3amanus: Bomxckuit: @umman 'OYBIIO
«MDBU (TY)» B r. Bommkekom, 2008. — 64 c. (ITpunoxenue 1)

KynpkoB B.I'., bebsikoB A.H., XKuxapea M.I"., MensaukoB B.I1., Kynemmna C.B DnexTpuuecTBo
u MarHeTusM. [locoOue mo BBIMOTHEHHIO cemecTpoBoi paboThl: Bomkckuii: @uman 'OYBIIO
«MBU(TVY)» B 1. Bommkekom, 2005. — 60 c. (ITpunnoxenue 2)

IIpumep BapuaHTa

1. Muck cosepiaer 70 06/MuH. 1€ MOKHO NMOJIOKHUTH HA IUCK TEJIO, YTOOBI OHO HE COCKOIB3HYI0?
Koo duipent TpeHus nokos Tea o quck u' - = 0,44,

2. K HutH nozsemieHa rups. Eciu nogHUMaTh THPIO C YCKOPEHUEM d, = 2 M/c%, TO CHNIa HaTsKe-
HUSL HUTH T} OyIeT BJBOE MEHBIIE TOW CHIIBI HATSHKEHUsS 1>, IPU KOTOPOW HUTH paspbiBaercs. C
KaKUM YCKOPEHHUEM @) HAJI0 MOAHUMATh TUPIO, YTOOBI HUTh Pa3opBaslach?

3. Kakyro Maccy m OeH3MHa pacxoayeT JBUTaTeIh aBTOMOOMIIS Ha ITyTH s = 100 KM, €ClIi pU MOTITHO-
ctu neurarenss N = 11 kBt ckopocts ero asuwxenus v = 30 km/u? KIIJ| asuratens n = 0,22,
yJelbHasl TeTUIoTa cropanus oenszuna g = 46 MJx/kr.

4. Haiitu nepuon oOpalieHus: CIyTHUKA, ABUKYIIET0Cs BOKPYT HEKOTOPOM TIaHEeThl BOJIHM3H ee
MOBEPXHOCTH, €CITH CPEIHSS IIOTHOCTH TLIAHETHI p = 3,3 r/cM.

5. Ilnatdopma ¢ meckoMm odmeit Maccoit M = 2 T CTOUT Ha peibcax Ha FOPU3OHTAIBHOM Y4JacTKe
nmyTd. B miecok momagaer cHapsi Maccoit m = 8 KT 1 3acTpeBaeT B HeM. [IpeneOperas TpeHuem, omnpe/e-
JHTE, C KaKOH CKOPOCTBhIO OyJeT ABUraThcs MmiaaTdopma, eciii B MOMEHT TOMNaaHusl CKOPOCTh CHa-
psana v =450 m/c, a ee HampaBJICHHE — CBEPXY BHU3 MO YTIIoM . = 30° K TOPHU30HTY.

6. IIpu cune Toka 0,5 A HanpsbkeHue Ha ydacTke HeKoTopoi menu pasHo 8 B. Ilpu cune toka 1,5
A HanpspbkeHHne Ha ToM ke ydacTke paBHO 20 B. Onpenenure 3/[C, neicTByronyo Ha 3TOM y4a-
ctke. Kakum Oyzner HampsikeHue, eciy cuiia Toka ymeHsiutest 10 0,1 A?

7. JiBa uctounuka (E; =4 B, r; = 0,1 Om; E; = 6 B, r, = 0,4 OM) coenMHUIN TIOCIIENOBATEIHHO H
3aMKHYJIM Ha HEKOTOPbIA pe3ucTop. IIpu kakoM CONpOTHBIEHHM ITOTO PE3UCTOpa HA OJHOM U3 HC-
TOYHHKOB HalpsbkeHue OyeT paBHO HYIIO?



8. JIBa moHa, UMeIoIMe OJUHAKOBBINA 3apsij W MPOUICANINE OJUHAKOBYIO YCKOPSIONIYIO Pa3HOCTh
MOTEHIMAJIOB, BIETEIN B OJJHOPOIHOE MarHuTHoOe noJie. [IepBbIil HOH IBHKETCS MO 1yTe€ OKPYXKHO-
CTH PaJuycoM 5 cM, BTOPOIl — IO Ayre OKpYXHOCTU paauycoM 2,5 cMm. Onpenennte OTHOLIEHHE
Macc MOHOB.

9. B ogHOpOIHOM MarHUTHOM nosie ¢ uaaykuue B = 0,1 Tiu Bpamaercs kBaapaTHas paMKa coO CTO-
ponoit a = 20 cm, coctosimas u3 N = 100 BUTKOB METHOTO MPOBO/JIA C TJIOMIAAbI0 MTONEPEYHOTO Ce-
genns S = 1 Mm’. MaKkcHManbHOE 3HAYCHHE CHIIBL WHJIYKIIHOHHOTO TOKa B paMke [, = 2 A. Onpene-
JIUTE YAaCTOTY BPAILLEHUS PAMKH.

10. KonnieHcaTop 1 3JeKTpUYecKasl JIaMIoyka COEMHEHbI MOCIIeIOBATEIbHO U BKIIIOUEHBI B LIETIH
nepeMeHHoro toka HamnpsbkenreM 440 B u gactoToit 50 I'm. Kakyro eMKOCTh JOJI’KEH UMETh KOH-
JIEHCATOP JJISL TOTO, YTOOBI Yepe3 JIaMIOUKy MpoTekal ToK B 0,5 A u majieHre moTeHIMalla Ha JlaM-
nouke O0w110 paBHo 110 B?

3a BBINIOJTHEHUE PACUETHOTO 3aJaHUSI BHICTABIISIETCS:
— 10 6annos, ecnu perreno BepHo 10 3amay;
— 9 GamioB, eciu pemieHo BEpHO 9 3amad
— 8 GayutoB, eciu penieHo BEpHO 8§ 3a71ad;
— 7 GaioB, eciM penieHo BEPHO 7 3a1ad

BoinosiHeHue U 3a1MTa J1A00PATOPHBIX padoT
JlaGopaTopHble pabOThI BHIMOIHIIOTCS 110 MHIUBHIYaJIbHOMY I'paduKy, COCTaBICHHOMY Mpenoja-
BaTesneM. KaabpIM CTYyJJEHTOM BBITIOJHSETCS 5 paboT B Ka)KJJOM CEMECTpe.

TeMmbl 1a00paTOpHBIX padoT
2 cemecTp
PatGora Nel «M3yuenne ABuxeHus1 MasiTHUKA MakcBesia»
KoHnTpoJibHbBIE BONIPOCHI
. Kakoe nBmxeHune Ha3pIBaeTCS IIJIOCKUM?
. Hanumure ypaBHeHUE AMHAMUKH BpAILIATEILHOTO ABMKEHUS U1l MasiTHUKAa MakcBesia.
. Hannmnre ypaBHeHUE NoCTynaTeapHOTO ABMKEHUS LIEHTpa Macc sl MasTHUKa MakcBesa.
. UTo Ha3bpIBaeTCI MOMEHTOM MHEPLMU MaTepUAIbHON TOUKU?
. Kak paccuntate MOMEHT MHEpIIUM MasiTHHKa MaxkcBemia?
. [loyemy nuck MasiTHUKA HE TIOJJHUMAETCS HA IEPBOHAYAIIBHYIO BBICOTY?
. VI3 KakuX MpOCTHIX ABUKEHHUI COCTOUT IMJIOCKOE ABUKECHUE?
. ChopmynupyiiTe 3aKOH COXpaHEHUSI MEXaHUYIECKOM dHEPTUH JIJIsl MasTHHKA MakcBea.
. Hannmmre OCHOBHBIE ypaBHEHMs TWHAMMKHU JUIS MOCTYMATEIbHOIO M BPAIIATEIBbHOIO JBUXKE-
HUM.
10. Kyna nepexoiuT KHHETUYECKask SHEPrusl MMOCTYNATEIbHOIO IBM)KEHUS MTPU OIyCKAaHUU MAsITHU-
Ka B KpaiiHee HUKHEe TOJI0KeHHUE?
11. byner nu paGotath MasTHUK MakcBesIa, €CJid AUAMETp Baja OyJeT paBeH HapyXKHOMY JHa-
METpy IucKa?

O 0 1N DN B~ W —

Pabora Ne2 «3yueHne TpeHHsI KAaYeHHUS U 3aTYXAIOMMX KoJIeOaHUIl MAATHUKA»
KonTpoabHbie BOonpochl

1. KakoBa pu3mnueckas CynHocTs TpeHHs?

2. Kakue ObIBatOT BUABI TPCHUS?

3. Koo dumueHt TpeHuns-kaueHus. B Kakux eJUHHUIIAX U3MEPSIETCS, OT YeTO 3aBUCUT?
4. Kakue xose0aHusi Ha3bIBAIOTCS BHIHYKJICHHBIMH, CBOOOTHBIMU?

5. Uto Takoe 3aTyxaromue Koneoanus?

6. Uto Takoe norapuMUIECKUNA TEKPEMEHT 3aTyXaHus?

7. YcnoBusi BOSHUKHOBEHUS 3aTyXalOUINX KOJIeOaHUi.



PaGora Ne3 «M3yuyeHune 3aKOHOB COXPAHEHUS NIPH COyIapPeHMH IBYX IIAPOB»
KoHnTpoJibHbBIE BONIPOCHI

. ChopmynupoBaTh 3aKOH COXpPaHEHUsI UMITYJIbCA.

. ChopmynupoBats Tpetuii 3akoH HeroToHa.

. UTo Ha3bIBaeTCA UMIYJIHCOM Tea?

. ChopmynupoBaTh 3aKOH COXpaHEHHUS MEXaHUYECKON SHEPTHH.

1
2
3
4
5. Kaxkoit ynap Ha3bIiBaeTcs aOCOFOTHO YIPYTUM U a0COJIFOTHO HEYIPYTHUM?
6.
7
8
9
1

Kaxk onieHuTh 105110 MEXaHUYECKON SHEPTUH, NIepelIe/IIe B APYrUe BUIbl SHEPTUH?

. CpaBHUTH MOAYJIM CUJIBI HATSKEHUSI HUTU U CUJIBI TSXKECTH B MOMEHT COYZapeHUsI.
. IloueMy neBbIil Wap nocie yaapa OTKIOHAETCS Ha MEHBIIUN yro?

. UTo Ha3bIBa€TCs KNHETUUECKON U MOTEHIMAIBHON YHEPTHEI?

0. Kakast cucrema Ha3bIBa€TCsl 3aMKHYTOM?

Pabora Ne4 «3yueHne KpyTHIbHBIX KOJIeOaHUH HA YHH(UIAPHOM II0/IBece)
KonTposabHbie BOonpochl

l.
2.
3.
4.
5.
6.
7.

UTo Ha3bIBAETCS MOMEHTOM MHEPLIMHM MaTepUATbHON TOYKM U MOMEHTOM MHEPIUU Tena?
UTo Ha3bIBAETCS MOMEHTOM CHUJIBI?

Hanumure ocHOBHOE ypaBHEHUE BpaIaTEIbHOTO ABMKEHUSI TBEPAOTO TeNa.
Chopmynupyiite Teopemy llTeiinepa.

Yto 03HaYarOT BeIUYUHBI k, G? OT 4ero oHu 3aBUCST?

UTo Takoe «KpyTUIbHBIA MAsTHUK»? €r0 HA3HAUYCHHUE U YCTPOUCTBO.

Uemy paBeH MOMEHT yIpYyrux cui?

Pabora Ne 5 «M3ydyenue kosebaHuil (pU3HMIECKOro H MaTeMATHYECKOI0 MasiTHUKOB)
KoHTposbHbIE BOPOCH

03N DN~ W~

. Kakue xonebanus Ha3bpIBaIOTCS TApMOHUYECKUMHU?

. UTo Ha3pIBaeTCs rapMOHMUYECKUM OCLIMIUIATOPOM, (PU3UUYECKUM, MATEMATHYECKUM MasiTHUKOM?

. Harmummre nuddepennnanbHoe ypaBHEHHE MaJIbIX KOJIEOAaHU MasTHHUKA.

. BeiBenute popmyiiel 11 nepruo1oB KonebaHui (U3NIECKOro 1 MaTEMAaTHYECKOTO MassTHUKOB.

. UTo Takoe mpuBeJeHHAs JATMHA (PU3NYECKOTO MasTHUKA?

. ChopmynupyiiTe CBOHCTBO B3aUMO3aMEHSIEMOCTH.

. IIpu KakoM yCIIOBHM NEpUO/IbI KOJleOaHU 000POTHOTO M MAaTEMaTHUYECKOT'0 MasiTHUKOB PaBHBI?

. [IpuBenuTe npumep MpakTUUECKOro MPUMEHEHUs HaOI0AeHUH 3a KonebaHuAMU (pU3HUECKOTro U

MAaTEMAaTHYICCKOI0O MassTHHUKOB.

Pabora Ne6 «O3HakoMiieHHe C MeTOAAMH HM3MepPeHMil M OLCHKHM INOrpPelIHOCTell OCHOBHBIX
NapaMeTpPoOB NEPEMEHHOI0 TOKA
KoHTpoabHbIe BOpoChI

0 I N DN AW~

9.

. Kakoii 251eKTpuyecKkuil TOK, Ha3bIBAETCS TOCTOSTHHBIM M KaKOU - MEpeMEHHbIM?
. UTo Ha3bpIBaeTCs MEPHOAOM KoJIeOaHUl TepeMeHHOro ToKa?

. UTo Ha3bIBaeTCsA aMILUIUTYI0M MEPEMEHHOIO TOKa?

. Uro Ha3bIBaeTCs 4acTOTON NEPEMEHHOT0 ToKa? B yem oHa usmepsiercs?

. UTo Ha3bIBaETCS IMKINYECKON YaCTOTOM MEPEMEHHOIO TOKa?

. Uro Takoe AeicTByrolIEe 3HAUEHUE IEPEMEHHOT0 TOKa?

. Kak onpenenuts AeCTBYIOINIEE 3HAYCHUE TTIEPEMEHHOTO TOKA?

U,
. CipaBe1iMBO 11 ypaBHEHHE U ; = T’” JUISL TI00O0TO TMTEPEMEHHOT0 TOKa?
2

Kak u3mepsitoTcst aMIiuTyia ¥ epuo/] IepeMeHHOro ToKa ¢ MOMOIIbIO ociuiorpada?

10. ITouemy npsIMOYTOJIbHBIN UMITYJIbCHBIN CUTHAJ €1IE HA3bIBAIOT «MEAHAP»?

Pabora Ne7 «MccnenoBanue 3JeKTPOCTATHYECKOI0 MOJIsI METOI0M MO/IeTHPOBAHUA 110JIei»



KoHTpoabHbIe BOpoChI

1. JlaiiTe onpeneneHne 3KBUIIOTEHIIMAIbHON TOBEpXHOCTU. KakoBbI ee cBoicTBA?

2. HazoBuTe CBOMCTBA CHUIIOBBLIX JUHUH IT0JIA.

3. Ot 4ero 3aBUCHUT CHWJIa, JEHCTBYIOIIAs Ha 3aps/l B deKkTpoctartndeckom mosie (DCIT)?
4. Yto xapakrepHo ajst onHopoanoro DCII?

5. 3anummuTe ypaBHEHUE, CBSI3bIBAIOIIEE BEIMYUHBI £ U .

6. Kak HanpaBneHb! BEKTOpPHI £, F, gradp W yCKOPEHHS YaCTHIbIa, ABMKYyIeiicsa B DCIT?

7. Kax mpoBOJAT SKBUMIOTEHIIMATBHBIE U CUJIOBBIE TUHUU HA KAPTUHE UCCIIETYEMOTO OIS ?

8. Kak ompenenstor HampaBi€HHWE CUJIOBBIX JIMHUM, HUCIOJIB3Yyd CBOMCTBA BEKTOpa TI'paJiU€HTa
noTeHuana?

9. Kakum o6pa3om B paboTe HAXOIAT HAMIPSHKEHHOCTh B Toukax uccaeayemoro DCII?

10. Ykaxxute Ha3HaUeHHE MYJIBTUMETPA B dJIEKTPUUECKOM LIETIH.

PaGora Ne§ «OmnpenesieHne eMKOCTH KOHJIEHCATOPAa METOA0M 3apsiaa/pa3psiia U MOJHOIO CO-
NMPOTHBJICHUSD)

KoHTpoJibHBIE BONIPOCHI

1. JaiiTe onpeneneHus: BEIUYHMH €eMKOCTH ITPOBOIHUKA U KOHJIEHCATOPA.

2. OT KaKkuX BEJTUYUH 3aBUCUT €MKOCTh YEIMHEHHOIO MPOBOJIHMKA U KOHJEHcaTopa?

3. Kak uM3MEeHUTCA €MKOCTh KOHAEHCATopa MpU U3MEHEHUH MPOHUIIAEMOCTH JUAJICKTPHUKA €, WIH
PacCTOSTHUS MEXIy OOKIaaKaMHu d-

a) €CJIM KOHAEHCATOp OTKJIIOYEH OT UCTOYHUKA TOKA;

0) 0e3 oTKITroueHus?

4. 3armumuTe GOPMYIBI Ui pacdeTa eMKOCTH TPHU TOCIEIOBATEIILHOM COSIMHEHUU KOHJEHCATO-
poB. Kak u3MeHseTCsl EeMKOCTh B COEIMHEHUH 10 CPAaBHEHUIO C EMKOCTBIO OJHOTO KOHAEeHcaTopa?

5. CpaBHuTe mapaMmeTpsl (3apsij, HapsHKEHHE) OJHOTO KOHACHCATOpa U 0aTaper KOHACHCATOPOB,
COEIMHEHHBIX MapaJJIEIbHO.

6. Kakyro BennunHy uzMepsoT uaterparopom? Ot yero 3aBucsT nokazanus U npubopa?

7. UTo moKa3bpIBAET BEJIMUMHA TPATyUPOBOYHOMN MOCTOSTHHOM y?

8. Kakue Benmu4nHbI HEOOXOMMO U3MEPHTH ISl TPaTyupOBKHU TIprbopa’?

9. Kakue ¢opMysbl UCTIONB3YIOT IJIs ONPEAeNICHUs TPaayHPOBOYHON MOCTOSTHHOM Y, EMKOCTH He-
M3BECTHOrO KoHAeHcaTopa Cy M EMKOCTH COEIMHEHUs KOHAEeHCaTopoB C, . U C,,.. 7

IKCI pacu

PaGora Ne9 «M3yyenne 3aBUCMMOCTH MATHMUTHOW NMPOHUIIAeMOCTH (pepPpOMATHETHKA OT Ha-
NPAKEHHOCTH MATHUTHOTO MOJISD)

KoHTpoJibHBIE BONIPOCHI

1. [Tokaxkute BUJI OCHOBHOM, KpUBOM HaMarHWYWBaHUs B = f(H) ¥ TpaduKa 3aBUCUMOCTH OTHOCH-
TETHHOW MArHUTHOW MPOHUIIAEMOCTH OT HAMPSHKCHHOCTH 1, = f(H) MarHUTHOTO MO At (heppo-
MarHeTHUKOB:

a) 1pu 1<Ic; 6) mpu T>Tc (Tc - remneparypa Kropw).

2. Uem oTnuyaeTcs OCHOBHAS KpWBass HAMarHWYMBaHUs (peppoMarHeTHKa OT aHAJIOTUYHOUN 3aBUCH-
MOCTU B = f(H) s Hepa3MarHU4eHHOTo oOpasia?

3. HazoBuTe XapakTepHble CBOMCTBA (peppOMArHETUKOB U OCOOEHHOCTH UX HaMarHU4YKUBaHUSI.

4. Onuimure U3MEHEHUs IOMEHHOU CTPYKTYpPHI (peppoMartHeTrka B Mpolecce ero HaMarHM4uBaHUs
(Mo Mepe pocTta HanpsHKEHHOCTH 1oJst H).

5. OT KaKuX BEIUYMH 3aBUCAT:

a) HANPSDKEHHOCTh H MAarHUTHOTO TOJISl TOPOU/IA;

0) WHIYKIAS B MarHUTHOTO TOJIT TOpOouia ¢ eppOMarHUTHBIM CEPICIHUKOM;

B) MarHuTHasl IPOHUIIAEMOCTD |1, CEpJIEYHUKA TOpouia?



6. Kakue hopMysbl MOKa3bpIBalOT 3aBUCUMOCTh TAPaMETPOB MArHUTHOTO 1ot B U H OT Apyrux Be-
JUYUH?

7. Kakas 3aBUCUMOCTb COCTaBJIIET OCHOBY METOJIa OIIPEIEICHHUS] MAarHUTHON NIPOHUIIAEMOCTH CEp-
NeUYHuKa?

8. Kakoif 3aK0H UCTIOIB3YyeTCs B paboTe ISl ONPEIeIIEHHS TIOJTHOTO COPOTHUBIICHHSI KaTYILIKU B 1ie-
MU MIEPEMEHHOTO TOKa?

9. Kakue n3mepsieMble BEIMYMHBI BXOJAT B PACUETHYIO (OPMYITY JUIsi MAarHUTHON NMPOHUIIAEMOCTH
cepaeyHuKa?

10. Kakue 3kcriepuMeHTaJIbHbIE 3aBUCHMOCTH MOXHO MOJIY4YHUTb, OIPEENss W, [ 1 B ipu paznud-
HBIX TOKax?

11. Kakoi 35eMeHT 37€KTPUUECKOM LETN CITYKUT JUIsl U3MEHEHUsI HanpspkeHus U?

12. Kakue hbopmyssl HCTIONB3YIOT JIJIS1 OTIPEICTICHUS CISAYIOMNX BeTUIHH:

a) HaNpsHKEHHOCTU /'  MarHUTHOIO IOJISI B CEPICUHUKE;

0) MarHuTHOW MHAYKIINH B;

B) MarHMTHOM MPOHMIIAEMOCTH LI MaTepuaia cepIeUHUKa?

13. Kakue n3sMepeHHble BETUYMHBI UCIIONIB3YIOTCS JJIsI MIOCTPOEHUSI OCHOBHOM KPHUBOM HaAMarHW4u-
BaHUS?

PatGora Ne 10 «M3yueHue cBOHCTB peppOMArHETHKA C IOMOIIBIO METJIUM TMCTEPE3UCA)
KoHTpoabHbIe BOnpoChI
1. TTokaxure Ha rpad)ike OCHOBHYIO KPHBYIO HAMarHWYMBaHUs B = f(H) W 3aBUCHUMOCTH p, = f(H)

Ui peppPOMArHeTHKOB:

a) npu T < Tc;

0) npu 7> Tc (Tc - remneparypa Kropn).

2. B yeM oTiimuue OCHOBHOW KPUBOW HAMarHMYMBaHUS OT METIU TUcTepe3nca’?

3. HazoBuTe XapakTepHbIe CBOMCTBA (peppOMArHEeTUKOB U OCOOEHHOCTH UX HaMarHU4YKMBaHUSI.

4. Onuimure U3MEHEHUs IOMEHHOU CTPYKTYpPHI (peppoMartHeTrka B Mpolecce ero HaMarHM4uBaHUs
(o mMepe pocTa HaNpsHKEHHOCTH oS H).

5. OT KaKuX BEIUYMH 3aBUCHT:

a) HaINpPsHKEHHOCTh /1 MarHUTHOTO T10JI TOPOUAA;
0) MarHuTHas HHIYKIUA B Topouaa ¢ GeppoOMarHUTHBIM CEPIACYHHKOM;
B) MarHuTHas IPOHULIAEMOCTb L, MaTepHaja cepAeyHuKa Toporaa’?

6. Kakue gopmyibl (M3 MpUBEICHHBIX B pab0TE) MOKA3BIBAIOT 3aBUCUMOCTh BelTU4MH B 1 H oT npy-
TUX BEJIUYMH?

7. Kakue m3MepsieMble BETMYUHBI U Kakue (OPMYIIbI HCIOIB3YIOT JIJIS ONPEIEICHUS CIICAYIOMINX
BEJIMYUH:

a) HANPSDKEHHOCTH H MarHUTHOTO TOJISI B CEPACUHUKE;

0) MarHUTHON WHIYKIIUU B;

B) MarHuTHOM MpOHUIIaeMOCTH -+ MaTepuana cepaeyHuKa’?

8. Ykaxxute crioco0 BKIIOUEHUS U Ha3HAUEHHUE CIIeTYIOIIUX HJIEMEHTOB!
a) COTNPOTHUBIICHUS R| B 1IeTIH TEPBUYHON OOMOTKH;

0) MHTETpaTopa TOKa B LIENH BTOPUIHON OOMOTKH.

9. [Ins1 9ero UCONB3YyIOT 3HaYEHUE TOKA B TIEPBUYHON 0OMOTKE, U3BMEPEHHOE aMIIepMETPOM?

10. Ha3oBuTe BeJIMUMHBI, IPONOPLUOHAIEHO KOTOPBIM U3MEHSAIOTCSA 3HaYeHUs Hanpshkenuit U, U,
(ra Bxomax X u Y ocrmiuiorpada).

11. Haiinute XapakTepHble TOUKH METIN TUCTEPE3NCA, KOOPANHATHI KOTOPBIX MCIIONIb3YIOT:

a) JUTS oTIpesienieHus mapameTpoB heppomarueruka H,, B, By u H;
0) JUISI TIOCTPOCHUSI OCHOBHOM KPHUBOM HAMarHW4uBaHus B = f(H)?
12. TTo xakum dopmyrnam B pabOTe ONMPEEISIOT CISAYIONINE BETUINHBI:
a) OCTaTOYHOU MHAYKIMU By;

0) KOIPIUTUBHOM cutbl H.;



B) MarHUTHOW MPOHUIIAEMOCTH CEPJICUHHKA Fr 7

Padora Nell «M3ydeHue 3aTyXalIMX 3JIeKTPHYECKHUX KoJe0aHNH B KoJie0aTeIbHOM KOHTY-
pe»

KoHTpoJibHBIE BONIPOCHI

1. [To xkakoMy 3aKOHY U3MEHSIOTCS IPU pa3psijie KOHACHCATOpa B KoyieOaTeIbHOM KOHTYpE, COJlep-
)KaieM R, L, C, cieayronye BeTUIUHBbIL:

a) HaNpsHKEHUE HA KOHAEHCATOPE;
0) 3aps 00KIAI0K;
B) TOK B 1IeTH?

2. Kakue ¢opMyibl MOKa3bIBAIOT, KaK 3aBUCAT OT IMapaMEeTPOB K0JIeOaTEIbHOIO KOHTYpa Cleaylo-
M€ XapaKTePUCTUKH KOJICOaHUI:

a) UKJIMYECcKas 9acTOTa ¥ MEPHO/T 3aTyXaoUUX KOJIeOaHUI;

0) K02 (HUILIMEHT 3aTyXaHUs KOJeOaHMIA;

B) KPUTHYECKOE CONPOTUBIIEHUE KOHTYpa?

3. Ilpu n3MeHeHnH Kakux napaMmeTpoB KOHTYpa, cogepxaiuero R, L, C:

a) COMMKAIOTCS 3HAUEHUS TIEPUOJIOB 3aTYXAIOMINX M HE3aTyXaroIINX KoJieOaHu ;
0) M3MeHseTCS KO PHUIUEHT 3aTyXaHus KoJeOaHmii;

B) U3MEHSIETCS KPUTHYECKOE CONIPOTUBIIEHUE KOHTYpa?

4. Yto npoucxoauT B KoieOaTeJIbHOM KOHTYpPE MPH BBINOJIHEHUN YCIOBHS &> w7

5. Kakue BenmnuuHbBI H3MEPSIOT M0 OCIMILTIOTpaMMe KOJIeOaHW i I ONIpeIeTICHNUS

a) Meproja 3aTyXarluX KoieOaHmii;

0) JoTapu(PMHUIECKOTO TEKPEeMEeHTAa 3aTyXaHUsl KoJieOaHn?

6. Kakue BenmUUrHBI HCTIONB3YIOT 7S KalIMOPOBKH ocu X ocipuuiorpaga?

7. Kak onpeaensitoT S3KCIEPUMEHTAIBHOE 3HAYEHUE KPUTHYECKOTO CONMPOTUBIEHUS KoHTypa? Ka-
KOW BUJI IPUHUMAET ocuuiuiorpamma U(f) Ipu JOCTUREHUH Ri,?

8. Kakoe Ha3HaueHNE UMEIOT CIEAYIONIUE AJIEMEHTBI AJIEKTPUUYECKON LIeTIH:

a) TeHepaTop HaNpsHKEHUH crieuaibHON (POPMBI;

0) peocTtat?

9. Kaxkoii mapamerp Koie0aTeIbHOr0 KOHTYpa U3MEHSIOT B paboTe, 4YTOOBI OTYYHUThH arepruoanye-
CKHUH pa3psia KoHaeHcaTtopa?

10. C kakux 3JI€MEHTOB 3JIEKTPUUECKON e MOXKHO MMOJaTh HAINpPsKEHHE HAa BXOJ Y OCLMILIOrpa-
da 11t Habr0IeHUsI 3aTyXaOIINUX KOJIeOaHit?

11. ITo xakum hopMynam OnpeaesstoT:

a) AKCTIEPUMEHTAILHOE 3HaUEHHUE TTeproia kojebanuit T;
0) SKCHEPUMEHTAIbHOE 3HaUeHNE KOd(pPHILIMeHTa 3aTyxaHus KoieOaHui J;
B) pacyeTHbIE (TEOPETUYECKNE) 3HAUECHHS BEINUUH 1, O U Rp?

Padora Ne 12. «OnpenesieHue noxka3arteJisi NpeJIOMJIEHUS CTEK/JIa HHTeP(epPeHIITHOHHBIM METO-
JOM»

KoHTpoabHbIe Bonpochl.

. UTo Ha3bIBaeTCA MOKA3aTeJIeM MPEJTOMIICHUS ?

. Uro Ha3pIBaeTCA yIiioM NaJCHHUsI, IPETOMIICHUS, OTPasKEHUs?

. ChopmynupoBaTh 3aKOH MPETOMIICHHUS?

. ChopmynupoBaTh 3aKOH OTpakeHUS?

. OT 4ero 3aBUCHT MOKa3aTeb MTPEIOMIICHUS?

. Uro Ha3wiBaeTcs uHTEpPepeHiueii ceera?

. Kakue BOJHBI Ha3bIBalOTCSI KOTEPEHTHBIMU?

. Uto Ha3bIBaeTcs aucnepcuei ceera?

. B uem 3akiouyaercs nHTEpPEpEeHINOHHBINA METO ONIPEIeICHUS TOKa3aTeNs MPeIoMIICHHS?

O 0 1N DN B~ W —



Padora Ne 13 «M3yyeHue noJisipu30BaHHOIO CBETa»
KoHTpoJibHBIE BONIPOCHI

1. Yro Takoe nmoJspu3anus 1 MOJISIpU30BaHHbIN CBET?

2. YTo Takoe mojspru3aTopbl U aHAJIU3ATOPHI cBETa?

3. Kak MOXHO IIOJIy4YUTh NOJISPU30BAHHBIN CBET?

4. Yto takoe yroa bprocrepa? Chopmynuposats 3akoH bprocrepa.
5. Kak onpenenuts nmokasartelb npejaoMiieHus, 3Has yroi bproctepa?
6. ChopmynupoBath 3akoH Majroca.

Padora Ne 14 «M3yyenne nu(ppakuMoOHHON pelIeTKH U ONpeneeHHe NJMH BOJH JHHUH PTYy-
TH»

KoHTpoabHbIe BOonpochl

1. Yro Takoe nqudpakuronHas pemérka? E€ xapakTepucTHKH.

2. Yrto Ha3bIBaETCS MEPUOAOM AUPPAKIIMOHHON PeIIETKH?

3. UTo nNpOoUCXOUT € Ty4OM CBETA MPHU MPOXOKIACHUU YEPE3 PEIIETKY?

4. Yro nazpiBaercs nudpaxuuein @paynrogepa?

5. Yrto Ha3pIBaeTCs pa3pemaromeid CrioCOOHOCTRIO pemeTKu?

6. YciioBue riaaBHbIX MaKCUMYMOB JUISl PEIIETKH?

7. UTo Ha3bIBaETCA YIJIOBOW AMCIIEpCUEN pelEéTKu?

Pabora Ne 15 «M3yuenune nuppaxkuun @paynrodepa Ha mieau U B ABYX LIEISAX))
KoHTpoJibHBIE BONIPOCHI

. Kak onpenenuts mupuny menu no AudpakiimoHHON KapTuHe?

. Kak onpenenuTs paccTossHEE MEXTY IIETSIMH 110 JU(PAKIIMOHHON KapTHHE?

. Uro HazeiBaercs nudppakuueir @paynrodepa? Ilpumeps! audpakium.

. Uewm paznuuaercs qudpakius Ha T U Ha ABYX IIEJsX ?

. Uto Takoe muprHa AUPPaKIIMOHHOTO MaKCUMyMa?

. B uém 3akmrouaercs npuHuun I'rolirenca - @penensa?

. YcnoBust UG pakIMOHHBIX MAKCUMYMOB U MUHUMYMOB JUISI LIIEJTH.

. Yci0oBuS TTIaBHBIX MAKCUMYMOB M TOOOYHBIX MUHUMYMOB ISl IBYX LIEJIEH.

03N DNk~ W~

Pabora Ne 16 «M3yueHnue siBjieHus BHemHero ¢porosdgdexra»
KonTposabHbie BONpochl

1. Uto Ha3bIBaeTCs BHEIIHUM, BHYTPEHHUM, BEHTHILHBIM (oT03)derTom?

2. Kakoii Tok Ha3pIBaeTcst POTOTOKOM HachiieHus1? OT 4ero 3aBUCUT €ro BeJImInHa?
3. Yto Ha3bIBaeTCs 3aJ€PKUBAIOLIUM HaNpPsKEHUEM?

4. Yto o3Hauvaet kpacHas rpanuna ¢poroddpdexra? Kak ee onpenenuts?

5. Hanmcarp ypaBHeHHe DWHIITEHA 1S BHEIIHETO (hoTodddekra.

6. Ha3BaTh oCHOBHBIE 3aKOHBI BHENTHETO (hoTOIdeKTa.

7. Uto Ha3bIBaeTcs paboToii Bexosa snektpona? Kak ee onpeaenuts? OT 4yero oHa 3aBUCUT?
8. OT 4yero 3aBUCUT CKOPOCTh DJIEKTPOHOB, BHIPHIBAEMBIX U3 KaTtoa?

9. OT 4ero 3aBUCHUT KOJIMYECTBO JIEKTPOHOB, BHIPHIBAEMBIX U3 Katoaa?

[To pe3ynbraTam 3alUTHI JIAOOPATOPHOU PabOThI BHICTABIISETCS:

— 3 Oamia, ecnu 1aboparopHasi paboTa BBINOJIHEHA BEPHO, IPaMOTHO O(QOpMIICHA, TaHbI Tpa-
BUJIbHBIE OTBETHI HA KOHTPOJIbHBIE BOTPOCHI;



— 2 Ganna, ecnu nabopaTopHas paboTa BBINOJIHEHA BEPHO, TPAMOTHO oopMIIeHa, HO MPH OT-
BETaX Ha KOHTPOJbHBIE BOMPOCH! OBIIM JOMYIIEHBI OMIMOKH, WM OBIIM MOTPEIIHOCTH MPU
BBITTOJIHEHUH M O()OpMIICHHH J1a00paTopHO pabOTHl, HO Ha KOHTPOJBHBIE BOMPOCH! ObLTH
JaHBI IPABHJIBHBIC OTBETHI.

WToro 3a BBHINOTHEHNE U 3aLIUTY MATH Ja0OPAaTOPHBIX PabOT MOXKHO MONYy4YUTh MUHUMYM 10 6a-
JIOB, MaKCUMYM 15 Gaios.

IIpomeskyTOUHAS aTTecTAUMS
2 cemecTp
JK3aMeH

DK3aMEHAIMOHHBIN OUJIET BKIIFOYAET JBA TEOPETUIECKUX BOIMPOCA U MPAKTUIECKOE 3a/IaHUE.

JK3aMeHAHOHHbIE BONPOCHI

MexaHuka. MexaHnueckoe JBUKEHUE. XapaKTEPUCTUKU JIBUKCHHS MAaTEPUAIBHON TOYKH.

OCHOBHBIE 3aKOHBI JUHAMUKHN MaTepUaIbHON TOUKH. BUabI CHil B MEXaHUKE.

3aKOH N3MEHEHHUS UMITYJIbCA MEXaHUYECKOU CUCTEMBI.

JIBrm>KeHue Teia MepeMeHHON MacChl.

Kunemaruka u quHamMuKa IBUKEHUSI MaTEpUAIbHON TOUKU IO OKPYKHOCTH.

JluHaMuKa TBEpAOIo Teja, BPAIAIIEerocss BOKpYr ocu. MOMEHT MHEpLIMM TBEPJIOTO TENA.

Mexanuueckast pabota. Kunernueckas sHeprusi 1 MOTEHIMAIbHAS YHEPT U

3aKOHBI COXPaHEHUS B MEXAHUKE.

CoynapeHnue Tel.

JIBuKeHME B HEMHEPLHMAIBHBIX cUcTeMax oTcyera. Cuibl HHEPLUH.

Konebanus. KonebarenbHbie cucteMbl. MasTHUKH.

CBo00oIHbIE HE3aTYyXAIOIIUE U 3aTyXaloIlue MEXaHUYeCKHe KoneOaHus. XapaKTepUCTUKH 3a-

TyXaHHUS.

13.  Cnoxenue kojaeOaHHIH.

14. Dueprus xoneOaHUA.

15. BrwiHyXAeHHbIE KosieOaHus. MexaHUYecKHi pe30HaHC.

16. VYnpyrue BoiHBI. 3BYK.

17.  Ilpunuun otHocuTenbHOCTH ["anunes. IlocTynaTsl cienuaibHON TEOPUHM OTHOCUTEIBHOCTH.

18. TIpeobpazoBanus JlopeHia.

19.  OcHOBHOM 3aKOH PENATUBUCTCKON TMHAMUKH.

20. B3auMoCBs3b Macchl U SHEPTHH.

21.  OcHOBBI U cOJEp)KaHUE MOJIEKYJIIPHO KUHETUUECKOM Teopun. TepMoarHaMudeckas CUCTEMA.
TepMoauHaMUYECKHI TTpOILIECC.

22. WpeanbHblii ra3. YpaBHEHUE COCTOSIHUS UACAIBHOTO ra3a. /laBjieHue ra3a Ha CTEHKY.

23. Pacnpenenenne MakcBeia MOJIEKYJI ra3a o CKOPOCTSIM.

24. TemnyoBble CKOPOCTU MOJIEKYIL.

25. bapomerpuueckas ¢popmyna. Pacipenenenue bonpiimana.

26. IlepBslii 3aKOH TepMOJUHAMUKH. TENI0EMKOCTb.

27. OCHOBHBIE U30MPOLIECCHI B UAEATHLHOM Tase.

28. OOpatumble 1 HEOOpPATUMBIE TIPOIIECCHL. DHTPOIIHSL.

29. Iuknuueckue nponecchl. Teopema Kapno.

30. Bropoii 3aKk0H TepMOAMHAMUKHU. TpeTuii 3aK0H TEPMOINHAMUKH.

31. TepMoguHaMUYECKHE MOTEHIIUAIIBI.

32. MexMoneKyaspHOe B3aUMOAEHCTBHE. Y PaBHEHUE COCTOSIHUS peaIbHBIX Ta30B.

33. HM3oTepmbl pealibHOTO Ta3a.

34. JIuarpamma coctosinus. TpoiiHas Touka.

35. ®a3oBble IEPEX0abl IEPBOrO POJIA.

36. dazoBbie nepexo/ibl BTOPOTo poja.

37. CwmauuBanue. KanuuisipHeie sIBICHHUS.
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38. HepaBHOBeCHBIE TPOLIECCHI.
39. OcHOBHBIE ypaBHEHHUS SBJICHUI NIEpEHOCA.
40. Kunernueckue Kod3(pUIMEHTHI.

[IpumMepbl 3K3aMeHALMOHHBIX 3a/1a4

1. OmnpeaenuTs UMIYJIBC P, TOJTYYECHHBIM CTEHKOHN MpHU yAape o Hee mapuka maccod m=300 r,
€CITM IMIAPHK JABHUTAJICSA CO CKOPOCTBIO V=8 M/C 1oJ] yriioM 0=60 K IJIOCKOCTH CTEHKH. Y Aap O CTEH-
KY CUUTaTh YIIPYTUM.

2. Cuapsn, JeTeBIIMH CO CKOPOCThIO Y = 400 M/C, pa3opBajics Ha JIBa OCKOJKa. MeHbIHni oc-
KOJIOK, Macca kotoporo cocrasiisieT 40% oT Macchl CHapsiia, IoJieTesl B IPOTHUBOIIOIOKHOM Ha-

MIPABJICHUN CO CKOPOCTHIO u; =150 M/c

3. Iap maccoit m;=5 KI IBHKETCS CO CKOPOCThIO V=l M/C W CTaJIKUBACTCS C TOKOSIIMMCS IIa-
pom Maccoit my=2 kr. OnpenenuTs CKOPOCTH U U U, apoB nocie yaapa. lllaper cuutats oqHOpOI-
HBIMH, a0COTIOTHO YIIPYTUMH, YAap - MPSMBIM, HEHTPAIbHBIM.

4. Iap maccoit m;=3Kr IBUXKETCS CO CKOPOCTHIO V|=2 M/C U CTAJIKHBACTCS C MOKOSIIMMCS Ia-
pom Maccoit mp=5 kr. Kakast paborta Oyzmer coBepiieHa npu jaedopManuu mapoB? Yaap cUyuTaTh
a0COFOTHO HEYNIPYTUM, TPSMBIM, [IEHTPATBHBIM.

IIo pe3yjibTaTaM OTBCTA HA S5K3aMCHEC BBICTABJIACTCA:

— 36-40 GamioB, ecny MPaBWJIBHO BBHITIOJHEHO MPAKTUYECKOE 3aJaHue, U MPU OTBETE Ha BO-
MIPOCHI IK3aMEHALIMOHHOTO OMJIeTa M Ha JONOJIHUTEIbHBIE BOMPOCH! 00YYaOIIUIiCs MoKa3al,
YTO BJIJI€ET MaTEPHAIOM U3YUYE€HHOM AUCIUILTUHBI, CBOOOIHO MPUMEHSIET CBOU 3HAHUS IS
OOBSICHEHUS pa3IMYHBIX (DAKTOB MIIM PEILICHHs 3a1a4;

— 26-35, ecnu IpaBUIILHO BBHITIOJIHEHO MPAKTHYECKOE 3aJlaHre WM B HEM JIONYIIEHO He Oojee
OJTHOM OIMIMOKH, KOTOpasi OblJIa CAMOCTOSTENILHO MCIIPABJICHA 00YJYaIOMUMCsI, U TIPH OTBETE
Ha BOIPOCHI JK3aMEHAI[MOHHOTO OHJieTa M Ha JONOJHHUTEIbHbIE BOMPOCH O0yYaroImuiics
JOTTyCKaeT HeTpyOble OMMOKH;

— 20-25 6annoB, eciny B BBIIIOJTHEHHOM MPAKTHYECKOM 3aJaHUU JIOMYILIEHBI TPyOble OMMOKH,
KOTOpBIE 3aTEM HCIPABJICHBI 00YYAIOIUMCS IPH YYaCTUH dK3aMEHATOpa MM MPAKTUYECKOe
3aJlaHue HE BBIMIOJIHEHO B MOJIHOM 00beMe, HO OOydYalolIUHCs CMOT JIOBECTH pEeIlIeHue 0
KOHIIa TIPU YYaCTUHU SK3aMEHATOpa, ¥ B OTBETaX Ha BOMIPOCHI SK3aMEHAI[MOHHOTO Oujera
JOTTYIIEHBI OITHOKY;

— 0 GayioB, eciay MPaKTHUECKOE 33aJJaHNE HE BBHITIOJIHEHO WM HE JaHbl OTBETHI Ha BOPOCHI K-
3aMEHaIlMOHHOTO OnjeTa M He BBIIIOJIHEHbI KpUTepUH Ui Kateropuu 20-25 6aos.

OrneHka Mo JUCHUIUIMHE OTpenenseTcss B cOOTBETCTBUU ¢ [lomokeHreM o OauibHO-pEeHTHHTOBOM
cucrteMe s ctyaeHtoB ¢unuana HUY «MOW» B 1. BOMKCKOM MO COBOKYIMTHOCTH PE3YIhTaTOB
TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U 3K3aMEHAIIMOHHON COCTABIISFOLIEH.

B 3aBrCHMOCTH OT KoJIMUecTBa 0OaJIIoB 3a JAUCHUIITIMHY BBICTABJISACTCA:

Ouenka KosnuecTBo 0a/110B
OIICHKA 5 («OTIUYHOY) 90 — 100 6amioB
oreHka 4 («XoporIio) 76 — 89 GannoB
OIIeHKa 3 («yJIOBIETBOPUTEIHHO) 60 — 75 Gamnos
OIIeHKA 2 («HEYIOBIECTBOPUTEIHHO) 0 — 59 6ammoB




3 cemecTp
IK3aMeH

DK3aMEHAIMOHHBIN OUJIET BKIIFOYAET JBA TEOPETUIECKUX BOIIPOCA M MPAKTUIECKOE 3a/IaHUE.

JK3aMeHAHOHHbIE BONPOCHI

1. IlepBslii 3aKOH TEPMOJUHAMUKHU.

2. TemnoeMKoCTb

3. OcHOBHBIE U30IPOLECCH] B UACATBLHOM ra3e

4.  Iuxknnueckue npoueccol. Teopema Kapno

5. Bropo¥ 3aK0H TEpMOAUHAMUKU

6.  Tperuii 3aKOH TEPMOIMHAMUKHU

7. Jlmarpamma cocrosiHus. TpoitHas Touka

8.  da3oBbIe MEPEXO/IBI IEPBOrO poOJa

9.  da3z0Bble EPexX0abl BTOPOro pojaa

10. CumMmeTpusi KpUCTAIIOB

11. AmopdHbie TBepabIe TETA

12.  JleeKThl KpUCTAIITUYECKOTO CTPOCHHMS

13. BuusHue nuciokaiyii Ha pU3MUECKUe CBOMCTBAa KPUCTAIIIOB

14.  OcHOBHBIE XapaKTE€PUCTUKH MAarHUTHOTO MOJIS

15. MaruutHble CBONCTBAa aTOMOB

16. JlmamaraeTusm

17. Tlapamaruerusm.

18. MaruutHoe ynopsiioueHue

19. Marauromsrkue ¢peppoMarHeTHKH

20. MaruautoTBepsie peppoMarHeTHKN

21. KonebarenbHblil KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaAHHS
22. BpIHYXIEHHBIE KOJeOaHHs B KOHTYpE

23. BexTOpHBIE AMAarpaMMBbl

24. IlepemeHnHbl TOK. Llenu ¢ aKTUBHBIM . EMKOCTHBIM U UHAYKTUBHBIM COMPOTHUBIIEHUEM.
25. Pe3oHaHC B 1IeNH IEPEMEHHOTO TOKa

26. BoyHOBO€ ypaBHEHHE 3JIEKTPOMArHUTHOTO MOJIS

27. berymas u crosiyasi INIOCKUE BOJIHbBI

28. DHeprus 3JIEeKTPOMArHUTHON BOJTHBI

29. JlaBneHue, UMIYJIbC U Macca AIEKTPOMArHUTHOTO MOJIS

30. MU3nydeHwue 3JIeKTPOMAarHUTHOW BOJIHBI TUIIOJIEM

31. DOxcnepuMeHTaJIbHOE MCCIEA0BAaHUE IIEKTPOMATHUTHBIX BOJIH

32. llIxana 37€eKTpOMArHUTHBIX BOJIH

33. DnexTpuuecKkuil TOK B BaKyyMe. DJIEKTPOHHAs IMUCCHS

34. TepmonnektpoHHas smuccus. Dopmyna Puuapncona — J[pmimana

35. IIpuMeHEHHe IEKTPUYECKOrO TOKA B BaKyyMe. DJIEKTPOHHBIE JTaMIIbl
36. DOnexkTpuyeckui TOK B razax. Tueromuii paspsa MckpoBoit paspsia. Monnus JlyroBoi paspsia

Koponnslii pazpsn
37. SIBneHue CBEpXIPOBOAMMOCTH
38. CaoiicTBa CBEpXIIPOBOAHUKOB
39. BsicokoTemiiepatypHas CBEpXIIPOBOAUMOCTh
40. IlpumeHeHHE CBEPXIPOBOIUMOCTH

IIpuMepsI 3K3aMeHALMOHHBIX 32124
1. Toueunsie 3apsupl Q=20 MxKa u Q,= -10 MxKn HaxonsTcst Ha paccTosHuM d=5 cM apyr ot

npyra. OnpeaenuTh HanpsHKEHHOCTD MOJIA B TOYKE, YAAJIE€HHOW Ha 11=3 CM OT MEpPBOro U ;=4 ¢M OT
BTOpOTo 3apsaa. OnpenenauTs Taxke cuiny F, neficTByrolyto B 3TOM TOUKe Ha ToueuHbli 3apsaa Q=1



MKK1.

2. JIBa xonaeHcaropa eMKocTbhio Ci=5 MKD u C,=8 Mx®d coeanHEHbI MOCIEIOBATENBHO U MPU-
COeZIMHEHBI K OaTtapee ¢ 3.1.c. € =80 B. Onpenenuts 3apsaa KaKa0ro U3 KOHAECHCATOPOB U Pa3HOCTU
MOTEHLIMATIOB MEXIy UX 00KIJIaJKaMu

3. Toxk B npoBoaHuKE conpoTuBiIeHUEM =25 OM 3a BpeMs t=10 ¢ paBHOMEPHO BO3pacTaeT OT HY-
Ji1 40 HEKOTOPOro MakCMMyMa. 3a 3TO BpeMs B NMPOBOAHUKE Bhlaenuiach temiora Q = 40 kJlx.
Onpenenuts cpeiHEe 3HaYEHHUE CUIIbI TOKa <[> B IPOBOJIHUKE 32 3TOT IPOMEXKYTOK BPEMEHH.

4. PaccrossHMEe MEXIy TJIaCTHHAMHU ITUIOCKOTO KOHJeHcartopa d=2 MM, Pa3HOCTh MOTEHIIUAJIOB
U=600 B. 3apsan xaxnoi muactuasl Q=40 uKn. Onpenenuts 3nepruro W noss KoHIEHcAaTopa U
cuity F B3aMMHOTO NpUTSHKEHUS TIIACTUH

[To pe3ynbraTam OTBETa HA IK3aMEHE BHICTABIISAETCS:

— 36-40 GanyoB, eciy MPaBUJIBHO BBIOJHEHO MPAKTUYECKOE 33JaHue, M MPU OTBETE Ha BO-
MPOCHI 9K3aMEHAI[MOHHOr0 OUjIeTa U Ha JOTOJIHUTEIbHBIE BOMPOCH 00yUaromuiics mokas3al,
YTO BJIaJICET MAaTEPUAIOM H3yYSHHOH JAUCIUIUIMHBI, CBOOOIHO MPUMEHSET CBOU 3HAHUS IS
O0OBSCHEHHS PA3IMYHBIX (PAKTOB WU PEIICHUS 3a/1a4;

— 26-35, ecnu MPaBUIJIBHO BBHITIOJIHEHO MPAKTUYECKOE 3a/I1aHUe WIIM B HEM JONYIIEHO He Ooee
OJHON OIIMOKH, KOTOpast ObUIa CaMOCTOSITETILHO UCIIPABICHA 00YYarOIIUMCS, U MIPH OTBETE
Ha BONPOCHI 9K3aMEHAI[MOHHOTO OuiieTa W Ha JOIMOJHUTEIbHBIE BOMPOCHl 00YyYarolIuiics
JIOMTYCKAeT HETPYObIe OIUOKH;

— 20-25 6annoB, eciy B BBHITIOJIHEHHOM MPAKTHYECKOM 3aJaHUU JIOMYIIECHBI TPpyOble OIMMOKH,
KOTOpBIE 3aT€M HCIIpaBiIeHbl 00y4alOIMUMCS MPU YYACTHH dK3aMEHATOpa WM NMPAKTUYECKOE
3aJjaHie HE BBHINIOJIHEHO B MOJHOM 00BeMe, HO O0y4aroIMiCs CMOT JOBECTH pEIIeHUE 10
KOHIIAa MPU y4acTHM SK3aMEHATOpa, U B OTBETaX Ha BOIPOCHI 3K3aMEHAI[MOHHOTO Ousera
JIOTYIIIEHBI OIIHOKH;

— 0 GamioB, eciiu MPaKTHUYECKOE 3aJJaHKe HE BBHIIIOJHEHO WUJIM HE JaHbl OTBETHI HA BOMPOCHI K-
3aMEHAIMOHHOTO OWJIeTa U He BBITIOJHEHBI KpUTepHH 1j1s kKareropun 20-25 6amios.

OrneHka Mo JUCIHUIIIMHE OMpeaeseTcs B cooTBeTCTBUM C [lonokeHneM o OaIbHO-pEHTHHTOBOM
cucreMe s cryneHToB ¢unuana HUY «MBW» B 1. BOMKCKOM MO COBOKYIHOCTH PE3YJIbTaTOB
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U SK3aMEHAIIMOHHOMN COCTaBIISIIOICH.

B 3aBHCHMOCTH OT KOJIHYeCTBa 0AJIIOB 3a AUCHUIITIMHY BBICTABJIACTCA:

Ouenka KosmnuecTBo 0a/110B
OIICHKA 5 («OTIUYHOY) 90 — 100 6amioB
oreHka 4 («xoporo) 76 — 89 GamioB
orieHKa 3 («yJIOBJIETBOPUTEIHHO) 60 — 75 GanmnoB
OIIeHKA 2 («HEYIOBJIECTBOPUTEIHHO) 0 — 59 6amioB
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