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dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 7 3ET

YacoB o yaeOHOMY ITaHy 252 Bupgsl KOHTpOJIL B ceMeCTpax:
B TOM YHCIIE: SK3aMEHBI 2
ayJAUTOPHBIC 3aHSITHS 78 3a4eThi |
caMmocTosTeNbHast pabora 132
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henenn 14 5/6 19 2/6
Bun sanstui vir | P | v | P yII PII
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
Wnas KoHTaKTHas 2 2 4 4 6 6
pabota
Uroro ayn. 42 |42 |36 (36 |78 |78
KonrakrtHast pabota |44 |44 (40 (40 |84 |84
Cam. pabora 64 |64 |68 |68 |[132]132
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUroro 108 | 108 | 144 | 144 | 252 (252
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnku aBnsercs oOmeHaydHOH TUCIIMIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKe U 3HAHHUAX O IIPHPOAE U
IIPUPOTHBIX SBIEHUAX, IPUOOPETEHHBIX CTYCHTAMH, KaK NP U3YUYCHUH HIKOJIBHBIX KYPCOB, TaK U B TIOBCEIHEBHOM
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.2

JuCHMIUINHBI ¥ MPAKTHKH, ISl KOTOPBIX 0CBOEHHE TAHHOM TUCHUILINHBI (MOXY/Is1) HEOGX0IUMO KaK
npeiIecTBYIOIIee:

221

CynoBoe 311eKTpo00OPyI0BaHUE U OCHOBBI JIEKTPOTEXHUKU

222

Texunuueckas pusnuka

223

JKon0rus

224

OCHOBBI HAy4YHBIX UCCIIEIOBAHUIN

225

Texnonornueckas (l'lpOeKTHO-TeXHOJ’IOFI/I‘IGCKaﬂ) IIpaKTUKa

226

I'unpasnuka

227

TCOpeTI/I‘IeCKaH MCXaHHKa

228

OOmas QJICKTPOTCXHUKA U DJICKTPOHUKA

229

Texauueckass MexaHUKa

3. KOMIETEHIIMA OBYYAIOHMETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJYJIS)

YK-1: Cnocoden OCYIIECTBJIATH IOUCK, RpI/lTl/I‘{eCKI/lﬁ AHAJU3 U CHHTE3 I/IH(])OpMal.ll/II/l, NPUMEHATH CHCTEMHBIH MOAXO0/ IS
pelIieHUus MOCTABJICHHBIX 3a1a4

VYK-1.1: OcymecTBisieT IOUCK, cOOp U 00paboTKy HH(MOPMAIHH JIJIsI pEIISHHS TOCTABIEH-HBIX 3a7a4

YK-1.2: IIpoBoAUT KpUTHUECKUI aHAIN3 UHPOPMAIUH, TIOTY4YSCHHOH U3 pa3-HbIX HCTOUHUKOB

YK-1.3: HpI/IMeHﬂeT CUCTEMHBIN MOAXO0 IJIs PpC-1ICHUA MMOCTABJICHHBIX 3a1a4

OIIK-3: Cnoco0eH HCnoJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX NUCIMILINH B NPo(deccHOHAIbHOM
AesITeJIbHOCTH

OIIK-3.1: BJ'IaI[CCT OCHOBHBIMH 3aKOHa-MH €CTCCTBCHHOHAYYHBIX JUCIHUIIIIMH, CBA3aHHBIMU C HpO(t)eCCI/IOHaHBHOﬁ JACA-TCIBbHOCTBIO

OIIK-3.2: YMeeT IpUMEHATh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIUILINH, CBSI3aHHBIC B TPOGeCCHOHATBHON
JeSITebHOCTU

OIIK-3.3: I/ICHOHL3y€T B HpOC])CCCHO-HaHLHOﬁ ACATCIbHOCTH OCHOBHBIC 3aKO-HbBI €CTCCTBCHHOHAYUYHBIX TUCHUIIINH

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI Oﬁy‘lal()llll/lﬁ(:ﬂ JOJIZKCH

3.1 |3uaTs:
3.1.1| - ¢u3nveckne OCHOBBI MEXaHUKH;
3.1.2 | - OCHOBHBIC MOHSATHSI, 3aKOHBI H MOJICITA MEXaHUKH, JJIEKTPUICCTBA U MarHeTH3Ma, KojicOaHuid M BOJIH, KBAHTOBOM
(u3MKH, MOJIEKYITSIPHON (DM3UKH U TEPMOAMHAMUKH, OTITUKH, aTOMHOU M SAIEPHON (HDU3UKH;
3.1.3 |- METOABI TEOPETUIECKOTO U IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS B (PH3HKE.
3.2 [ Ymern:
3.2.1 | ucrionp30BaTh (GU3MIECKUE 3aKOHBI IIPH AaHATIH3E U PEIICHUH MPOOIeM MPOopeCCHOHATBHON e TeNEHOCTH
3.3 | Baagerb:




3.3.1 | meToamMu IpoBeeHNS (PU3NUECKUX U3MEPEHHUH, METOAaMH KOPPEKTHOH OIEHKHU ITOTPEIIHOCTEH IPH IPOBEICHUN

(hU3NYECKOro SKCIIEPUMEHTA.

4. CTPYKTYPA JUCHUILIAHGBI (MOAYJIST)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU] 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Paspen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruxka /JIex/ 1 4 J1.1J11.4 0
Cp Kunemartuka noctynarenbHOr0 ¥ BpalaTeIbHOTO JBUKCHUS 1 8 JI1.4 0
MaTepUaTbHON TOYKH U TBeporo Temna. /Cp/
Jla6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPEHUN (HU3NIECKUX 1 2 JI1.4 J11.6 0
BenmuuH. OmnpeseneHue MIOTHOCTH Tell MPaBIIbHOM (opMel.  /J1ab/
Jlex Junamuika /Jlex/ 1 4 JI1.1J11.4 0
JIa6 OnpeneneHne YCKOPEHUs CHIIBI TSHKECTH 10 crioco0y beccenst. 1 4 JI1.4 J11.6 0
OmnpeneneHue MOMEHTa HHEPIIUH MaXOBOT'O KOJIECa INHAMUYCCKHM
METOJIOM. V3ydeHre OCHOBHOTO 3aKOHA JMHAMUKH BpaIaTeILHOTO
JBIDKEHSI ¢ ToMonIbio MasitHrka O6epOexka. /J1ab/
Cp JluHaMuKa mocTynaTeabHOro IBMKeHus Tein. OCHOBHBIE TEOPEMBI U 1 8 JI1.4 0
3aKOHBL. J[MHaMKKa BpalaTeIbHOTO JBIXKCHUS TBepIoro Tena. Paborta u
sHeprus B Mexanuke. /Cp/
Jlex Mexanndeckue KoieOaHus U BOJTHBI /JIek/ 1 JI1.1J11.4 0
Cp T'apmonunueckue konebanus. 3aTyxaromne koyeoanus. CloxeHne 1 8 JI1.4JI1.6 0
xonebanunii /Cp/
Paznen | Paszpeit 2. OCHOBBI MOJIEKYJISIPHOM (pU3UKH
Jlex MonekynsapHo-KuHeTHYecKas Teopus /JIex/ 1 4 JI1.1J11.4 0
Cp MonexynspHo-KuHeTHYecKast Teopust OCHOBHOE YpaBHEHUE 1 6 J1.4 0
MOJICKY/SIPHO-KMHETUYCCKOI TEOPUH HACATBHOTO Ta3a. DJIEMEHTHI
craTicTHKH MakcBeiuia u bonbimana. /Cp/
Jlex OCHOBBI TepMOJMHAMUKH /JIeK/ 1 JI1.1J11.4 0
JIa6 H3MepeHue UTHBI 3BYKOBOW BOJIHBI,CKOPOCTH 3BYKa H KO PHUIIHEHTA 1 2 JI1.4 JI1.5 0
ITyaccona mo $a3o0BbIM cooTHOMIEHUAM. OTpe/ieieHHe OTHONICHUS
YIENBHBIX TEIUIOEMKOCTEH BO3/1yXa, N3MEPEHHBIX IPU TIOCTOSTHHOM
JaBJICHUH U MTOCTOSTHHOM 00BbeMe metonoM Kitemana u Jlesopma /J1a6/
Cp OCHOBBI TEPMOIMHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO HAYall 1 6 JI1.4 0
TepMoauHaMuKH. TerutoBble ManmuHbl /Cp/
Paznen | Pa3zpen 3. DuekTpomarHeTusm
Jlex Onekrpocrarnka /Jlex/ 1 J1.1J11.4 0
JIa6 HccnenoBanue siexTpocTatunyeckoro nosst. OnpeneneHne eMKOCTH 1 2 JI1.4J12.1 0
KOH/ICHCATOPOB METOZOM OAITICTUIECKOTO TajmbBaHoMeTpa /J1ad/
Cp Onexrpocraruueckoe noie. HanpspxkernocTs 1 moteHnuan. [puanmm 1 8 1.4 0
cyneprosuiun. [Ipumenenne TeopeMsl ["aycca s pacyera
ANEKTPUUYECKUX MOJIEH. DIEKTPOEMKOCTh YETUHECHHOTO TIPOBOIHHUKA U
IUTOCKOTO KOHZAEHCATOpa. DHEPTHs 3IeKTpocTaTndeckoro moist /Cp/
Jlex OnexrpoauHamuka /JIex/ 1 2 JI1.1J11.4 0
J1ab M3mepenune cOpOTUBIICHUS U OTIPEIETICHHUE YIEIBHOTO COITPOTHUBIICHUS 1 2 JI1.4J12.1 0
npoBogHuKa. /J1ab/
Jlex MaruuTtocTatika. MarautHas uHAyKuus /JIex/ 1 6 JI1.1J11.4 0
Cp Onextpoaunamuka. [locrostaublii Tok. 3akonbl OMa. K.IT.J[. nuctounnka 1 6 1.4 0
mocTostHHOTO ToKa /Cp/
Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 1 6 JI1.4 0
Jlannaca u nonHoro Toka. Cuna JlopeHua. JIBUxeHUe 3apsKEHHBIX
YyacTul] B MarHuTHOM mode /Cp/
Jlab OnpeneneHre ropu30HTAILHON COCTABIISIIONIEH HAPSKEHHCOTH 1 2 1.4 0
MarHutHoro moist 3emuu. /JIa6/
Cp MarunutHas naykuus. Teopus Makcpema. SIBIeHne 3J€KTpOMarHUTHON 1 8 J1.4 0
naaykund. CamonHaykuusa. MTHAYKTHBHOCTh. DKCTPATOKU 3aMbIKaHUS U
pa3MbIKaHUs dJIeKTprYecKol 1enu. KonebaTrenbHbIi KOHTYD.
DnekTpoMaruuTHeIe Konebanus /Cp/
HKP Kontponbhas padota 1 /UKP/ 1 2 J1.4 0
Paznen | Pasmen 4. OnTHka
Jlex Ouznueckas onrtuka /JIex/ 2 6 J1.1J11.4 0




Cp OCHOBHBIE 3aKOHBI FeOMeTpHuecKoil ontuku. MuTepdepenus u 2 20 1.4 0
mudpaxius cBeta. [Tomsipusanus ceeta /Cp/

JIa6 Onpenenenue riraBHOro (OKyCHOTO paccTosHUS JTUH3. OnpeencHue 2 10 JI1.2 J11.4 0
TToKa3aTeJIel IIPETIOMIICHHS JKUIKOCTEH C TOMOIIBIO pedpakToMeTpa
A66e. OmnpeneneHne ATUHBI BOJIHBI M3Iy4eHHUS Ja3epa Ipy MOMOIIN
TU(PaKIMOHHON perieTku. /J1ab/

Jlex KsanroBas onrtuxa /JIex/ 2 6 J1.1J11.4 0
Cp KBanTOBas onTHka 3aKOHBI TEIIOBOTO M3NydeHus u Goroaddexra /Cp/ 2 16 JI1.4 0
JIa6 OmnpeneneHue TeMnepaTypbl pacKaleHHOIo Teja ONTUYECKUM 2 4 JI1.2 J11.4 0
MetonoM. /J1ad/
HKP KonTpomnsHas padota 2 /UKP/ 2 2 JI1.4 0
Paznen | Paspen S. Atomuast u sinepHas pusuka
Jlex Crpoenue aroma /JIek/ 2 2 JI1.1 J11.4 0
Cp Crpoenue atoma KBaHTOBas prpo/ia CBETa U BOJIHOBbIE CBOMCTBA 2 16 JI1.4 0

qactur /Cp/

J1ab I'pagyupoBka MOHOXpOMAaTOpa MO CHEKTPY UCITYCKAHUS aTOMOB PTYTH. 2 4 JI1.4 JI1.5 0
HccnenoBanue CIEKTPOB UCITYCKAHUS BOJOPOMA U OMPEACICHIE
noctostnHoM Punoepra /J1a6/

Jlex Snepuas ¢pusuka /Jex/ 2 4 JI1.1J11.4 0
Cp SnepHas ¢pusnka 3aKOH PaaMOaKTHBHOTO pacnazaa. SaepHbie 2 16 JI1.4 JI1.5 0
peaxmm /Cp/
HKP KonTpomnsHas padora 3 /UKP/ 2 2 JI1.1 J11.3 0
1.4

5. COJEPJKAHME JUCLHUIIIMHBI (MOAY.JIST)

Pa3nen 1. OCHOBBI MEXaHUKHI

Tema 1.1. Kunemaruka

OnemeHTh! KUHEMaTHKU. Mozenu B MmexaHuke. Cucrema otcuera. [loctynaTenbHoe IBH)KEHUE TBEPAOIO Tena. TpaekTopus, JUIMHA
IIyTH, BEKTOp nepemenieHus. CKOpocTh U yCKOpEHHE TOUKH KaK IPOU3BOHBIE paJinyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIHaJdbHOe ycKopeHus. Knaccubuxanus BUIOB ABUKEHHUS.

Tema 1.2. lunamuka

Tpu 3axona nuHamuxy Herotona. IToHATHS Maccsl U cuiibl. Busibl il B MEXaHUKE: TPEHHUS, YIPYTOCTU U TSAroTeHus. Vimmyisc tena.
Wmnynsc cunbl. BHenHue U BHYTpeHHHE CUIIBL. 3aKOH COXpaHEHHs HMITYIIbCa MEXaHU4IecKoH cucteMsl. LleHTp Macc (LeHTp
UHEPLUH) MEXaHNYECKON CUCTEMBI U 3aKOH €r0 JBHKEHUS.

PaboTa moCTOsIHHOM 1 TIepeMeHHOH CHITEL. BripakeHne paboTHI CHITEI Yepe3 KpUBOJIMHEHHBIH HHTErpal. MOIIHOCTh. DHEePriust Kak
YHHUBEpCAIbHAs Mepa Pa3INIHBIX (GOPM IBIDKCHUS U B3auMoJeHCTBIA. KiHeTHdIeckas sHeprist MeXaHHIeCKOH CHCTEMBL. 3aKOH
COXPaHEHUs] MEXaHUUECKOI SHEPIHHU U €T0 CBSI3b C OMHOPOAHOCTBIO BpEMEHH. Yap aOCOIIOTHO YIPYTHX U HEYNIPYTHX Tell.
MoOMEHT HHepLUH TBEPAOTO TeNa OTHOCUTENbHO ocu. [IpuMepsl ero Berancienus. Teopema IlIteitnepa. MomeHT cuibl. OCHOBHOE
yYpaBHEHUE JUHAMUKU BPaIaTEIbHOIO IBU)KEHUS TBEPJOTO TeJa OTHOCUTENIBHO HEMIOABUKHOM OCH. 3aKOH COXpaHEHUSI MOMEHTA
UMILYJIbCA U €T0 CBSI3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3akoH BceMHUpHOTo TsroreHus. [loTeHuanbpHas SHeprus MaTepruaIbHON TOUKU BO BHEIITHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CUIIOH,
JIefcTBYIOIIEH HA MAaTEPUATIbHYIO TOUKY. 3aKOH COXPaHEHHsI MEXaHUYECKON SHEPIUH U €r0 CBsI3b C OHOPOAHOCTBIO BPEMEHHU.
JlaBieHue B )KMIKOCTH U ra3e. Enqunuipsl uamepenus nasineHus. 3akonsl [lackans u Apxumena. TeueHue uaeanbHON KUAKOCTH.
‘YpaBHeHME Hepa3pbIBHOCTU. YpaBHeHUE bepHyuu u cienctsus U3 Hero. TedeHue Bsa3koi xunkoctu. @opmynsl Hetotona u
Croxkca. Koa(huuueHT BSI3KOCTH U METOMBI €T0 OTPEAEIICHHUSL.

Tema 1.3. Mexanndeckue KoJIeOaHNs U BOJHBI

I'apmoHndeckue koaeOaHus U UX XapakTepucTuku. JuddepeHimansHoe ypaBHeHHEe TapMOHUYECKHX Konebanuil. IIpyKuHHBIH,
(u3MUecKHil 1 MaTeMaTHYECKUIl MassTHUKH. DHEPrus TapMOHUUECKUX Koiebanuit. ClioxkeHne rapMOHMYECKHX KoJieOaHUH 0THOTO
HaInpaBJIeHUs] U OJJMHAKOBOM 4acToThl. buenue.

Cro)xeHns B3aMMHO NEPICHANKYIIPHBIX Konebanuil. @urypsr JInccaxy. 3aTyxaronye 1 BHIHYKACHHbIE KoiaeOanus. PesoHaHc.
BonnoBsle nporeccbl. Mexanu3M 00pa30oBaHusl MEXaHUUECKUX BOJIH B YIIpYroii cpeze. IIpononbpHble U monepedHbie BOTHEL.
VpaBHeHHe III0CKOH Oeryrueil BoiHbI. J[IMHA BOJIHBI M BOIHOBOE YHCIIO.

Pa3nmen 2. OCHOBBI MONEKYISIPHOH (DU3HKH

Tema 2.1. MonekynspHO-KHHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI U/ICANIBHBIX I'a30B. YpaBHeHue Knaneiipona-Menaeneesa. OcHoBHoe ypaBHeHHe MKT nieanbHbIX ra3oB.
CpenHss KHHETHIeCKasi SHEPrust MOJIEKyI. MoJIeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIOTHON TeMIIepaTypHl.

OneMeHTHI cTaTucTU4ecKoi (pu3uku. 3akoH MakcBesa I/ pacipeieleHHs MOJIEKYIT H/ealbHOTO ra3a Mo CKOPOCTSIM.
bapomerpuueckast ¢popmyna. 3akon bonbiMana a1 pacnpeiesieHHs YacTHI] BO BHEITHEM NOTEHIMAIbHOM Hoiie. CpeHee 4ncio
CTOJIKHOBEHHI W CpeHSS JUTMHA CBOOOIHOTO TIpo0Oera MOJIeKyIl.

OmnsitHOe 0o6ocHOBaHKMe MKT. [Tucdy3us, TeInonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHsl Puxa, dypre u HeroToHa.

Tewma 2.2. TepMoanHaMuKa

Baytpennsist sHeprus. Yucno creneHei cBOOOIB MOJIEKY. 3aKOH PaBHOMEPHOTO PACTIPEICICHHUS SHEPTHH 1O CTETICHSIM CBOOOIBI.
IepBoe Havano TepmoanHaMUKH. PaboTa ra3a mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpoCHCTeMBI. MossipHas




TETJIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH HACAIBHOTO Ta3a OT BUAA Nporecca. [IpuMeHeHne nepBoro Hagaga TEPMOJIUHAMUKH K
usonpoueccam. AnnabatHbli mpouecc. YpasHeHue [lyaccona.

Kpyrossie nporieccer. O6patumelie 1 HeoOpaTtumble Tporieccsl. L{ukr KapHo n ero k.I.a. i uaeansHoOro rasa. Bropoe Hagano
TepMoauHAMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHYECKOE TOJIIKOBAHHE.

Cuibl 1 IOTEHIMATIbHAS DHEPT Ul MEXKMOJIEKYIISIPHOTO B3auMoJIeHcTBHs. D PEKTHBHBIN TuamMeTp MoJeKyll. YpaBHeHue Ban-nep-
Baanbca. ®azossie nepexons! 1 u 2 poga. Kputnueckoe cocrosiuue. TpoitHas Touka. OcOOSGHHOCTH TBEPAOTO U KUIKOTO COCTOSIHUH
BemecTBa. [loBepxHOCTHOE HaTshKeHHe. CMaunBaHue. KarmmuisipHbIe sIBICHUS.

Paznen 3. DnexkrpoMarHeTusm

Tema 3.1. DnekrpocTaTuka

3akon Kynmona. Hanps>keHHOCTb M CHIIOBBIE JIMHIH HANPSHKEHHOCTH 3JIEKTPUYIECKOTo mois. [IpuHIun cynepno3nnmum
anexTpuueckux noseil. [Ipumep pacuera HanpsHKEHHOCTH 10JIs, CO3/1aBaeMOl cucTeMoit 3apsA10B. [I0TOK BeKTOpa HANPSKEHHOCTH
anexTpuyeckoro nonsa. Teopema Octporpaackoro-Iaycca

PaboTa cuit 3IeKTPUIECKOro OIS MO TIepeMenIeHHIo 3apsiaa. LInpKysamnms BekTopa HanpspkeHHOCTH. [1oTeHIMabHBIH XapakTep
3JIEKTPOCTATUUECKOTO Mo, [ToTeHnuan 3MeKTpUIecKoro nojist. DKBUIOTCHIIHAIbHbIE TIOBEPXHOCTH. CBsI3b MOTEHITHANA C
HAMpPsHKEHHOCTBIO TOJIs. DIEKTPUUECKOe MOoJI€ B IUAIEKTPUKaX. THUITBI IU3IEKTPUKOB. Buasl nonspusauuu. BexTop nonspusanuu.
ITpoBOOHMKH B 3JIEKTPOCTATHYECKOM I10JIE. DIIEKTPOEMKOCTb IIPOBOAHMUKA. KOoHAEHCAaTOPHI U MX BuAbl. PopMyia MI0CKOro
KoHJeHcaTopa. CriocoObl cCoeTMHEHH KOHAEHCATOPOB B O6aTapero. DHEPrHs 31eKTpocTaTndeckoro noist. O0bpEMHAS IIIOTHOCTh
SHEpruHu.

Tewma 3.2. DnexTpoauHaMHKa

ITocTostHHBIN 3neKTpUdecKkuil TOK. Bunel HocuTeneil 3apsiia B pa3nuyHbIx cpegax. Cuna Toka. Bextop mnotHoctu Toka. 9J1C
UCTOYHMKA TOKa. 3akoH OMa IS ydacTKa U MoJaHoM renu. ConpoTHBIEHHE U IPOBOJUMOCTH ITPOBOJHUKOB, UX TeMIICpaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH NP Pa3IHMYHbIX BUIAX COCAUHEHUI.

PabGoTa 1 MOIITHOCTBH AMIEKTpHUECKOTO TOKa. 3akoH J[xoynsa-Jlenma. [Ipasmia Kupxroda u mpuMeHeHne UX K pacdeTy
Pa3BETBIEHHBIX LEIEH.

Tema 3.3 MarauTocTaTHKa

MarnuTHoe none. Muaykius MarHuTHOTO 1oiisi. CUIIOBbIE IMHUU MarHUTHOTO 0TS, ET0 BUXPEBOM XapakTep. 3akoH AMmepa 1
CHUJIBI, AEUCTBYIOLIEH HA MPOBOJHUK ¢ TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarautHoM mode. [Ipusnun paboTs! anektpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
roJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS IIapaJlIeIbHbBIX TOKOB. 3aKOHbI AMnepa. J[BHXKEHUE 3apsKEHHBIX YaCTHLl B MarHUTHOM noze. Cuia
Jlopenna. Hupkymsuust Bektopa H u B. 3akoH nosHoro Toka. MarautHoe nosie cojieHou1a M Topouaa. [1oTok BekTopa MarHUTHOU
unaykuuu. Teopema 'aycca s nonst B. [loTtok Bektopa B yepes conenoun.

Tewma 3.4. MarautHas unaykuus. Teopust Makcsenna

Pabora 110 TIepeMeneHnIo MPOBOAHUKA U KOHTYPa C TOKOM B MarHUTHOM IT0JIe. DJEKTPOMAarHUTHAs HHAYKIWA. 3akoH DPapanes u
€ro BBIBOJ] U3 3aKOHA COXpaHeHus sHeprud. [Ipasuio Jlenna. SIBnenne camomHaykuuu. MHIyKTUBHOCTS KOHTYpa. D/1C
CaMOMHIYKLMHK. B3auMuas nHayknus. MarauTHoe 1ose B BeliecTBe. THIIbl MarHETHKOB (Ana-, napa- u heppoMarHeTuKkm), ux
¢u3mueckas npupona. HamarHmdeHHOCTH. MarHuTHast IpoOHHIIaeMOCTh BemecTBa. OCHOBHEI Teopnu MakcBeiuia. Tok cMemeHus.
YpaBuenust Makcsenna B uHTerpanbHoit popme.Ilorarie o mepemerHoM Toke. OMIUEcKoe, peakTUBHOE (EMKOCTHOE U
UHIYKTHBHOE) ¥ MOJHOE COMPOTHUBJIECHHS IIeTTH TepeMEHHOro Toka. 3akoH OMa JUIsl LielH IepeMEeHHOr0 Toka. MOIITHOCTb,
BbIZIeTIsIEMAs] B LIEMH IIEPEMEHHOTO TOKA.

OeKTpoMarHUTHBIC KosrlebaHus. ['apMOHNYeCcKHe, 3aTyXafoNie U BEIHYK/IeHHbIE KoneOanus. [lonaTie o pe3oHaHce.
DOIeKTpOMarHUTHBIC BOJHBI U UX cBOMcTBA. IlIkana 31eKTpOMarHUTHBIX BOJIH.

Pa3nen 4. OnTuxa

Tema 4.1. @usnyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPUUYECKON ONTHKH. AOCOTIOTHBIN U OTHOCUTEJBHBIN MoKa3aTenu npeinomiieHus. Mx ¢pusnueckuii cMBbICI.
SIBnenne nosHoOro BHyTpeHHEro otpaxeHus. CeroBozbl. Chepuueckue 3epkana. Popmyia sepkana. [locrpoenne nzobpaxeHnii.
Tonxkwue mua3b1. @opMyna muH3BL. [TocTpoeHne H300pakeHHH.

BounHOBas 35eKTpOMarHUTHAS IPUPOAA cBeTa. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. Bpems u amnHa
KorepeHTHOCTH. [IpocTpaHcTBeHHAst KorepeHTHOCTb. VIHTepdepenius ceera. MeTtons! HabmoeHus nHTepdepeHiun ceera. Pacuer
unTepdepernun B onbite FOHTa. IHTepdepeHnns cBeTa B TOHKUX IUTeHKaX. [1010CH paBHOW TOJIINHEI X paBHOTO HAKJIOHA.
Kompua Hetotona. [Ipumenenne nHTEpQEpeHINy B HAyKe U TEXHUKE.

Judpaxuus ceeta. [Tpunimn INolirenca-®penens. Metoz 308 @penens. Judpakuus Openens Ha KpyriioM OTBEPCTHH U TUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-bparra. Pentrenorpadudeckoe nccienoBaHue CTpyKTypbI
Kkpuctawos. [ToHsTHe 0 Tomorpaduu.

Ionstpusanus ceera. EcTecTBEeHHBIN U MONAPU30BaHHEIN cBeT. 3akoH Maitoca. [Tonspuzanus cBeTa IpH OTPaKEHHH U
IpeIOMJIEHHH Ha TpaHHLE IBYX AUAEKTPHKOB. 3akoH bprocTepa. [IBoitHoe nmydyenpenomnenue. [Ipuzma Huxonsd. Ilonstpounast u
HOJISIPU3ALUOHHBIE IPU3MBI.

HckyccrBenHas ontudeckas aHmzoTponus. Dddexts! Keppa n @apanes. OnTudeckn akTHBHBIE BelecTBa. Jluciepcus cBeTa.
DneMeHTHI 2JIEKTPOHHON Teopuu nucnepcuu ceera. [lornomenue (abcopOuus) ceera. 3akon byrepa.

Tema 4.2. KBanroBast ontuka

TermoBoe U3TydeHHE U €r0 XapaKTepuCTUKH. AOCOTIOTHO YepHoe Teno. 3akoH Kupxroga. 3akon Credana - bonpimana.
Pacnpenenenue sHepruu B criekTpe abCOMIOTHO YepHOTO Tena. 3akoH cMenienus: Buna. @opmyna Penes-Jxunca.

SIenenue horoaddexra. Buenrruii horodrpdhext u ero 3akonsl. @oTOHBI. YpaBHEHHE DUHINTEHHA 1715 BHEITHETO OTOdPeKTa.
Macca u nmmyibce GoTona. [lapnenue ceera. Onpits! JIeOenena. Jlasepsl, mpuHINT NEHCTBUS, YCTPOHCTBO M IPUMEHEHHE.

Paznen 5. AtomHas u sigepHast puznka




Tema 5.1. Ctpoenue atoma

Monenu atromoB Tomricona n Pesepdopna. OMnuprnueckne 3akOHOMEPHOCTH B CHEKTPax UCITYCKAHUS U MOTJIOECHHS aTOMOB.
®dopmyna Punbepra. Jluneddarsiii ciekTp aroma Bojopoaa. OCHOBHBIC CEPUH CIIEKTPATbHBIX JTHHUH.

Bouna JIyn ne bpoitnsa. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO Ayann3Ma CBOHCTB BemecTBa. COOTHOMICHUS
HeomnpeneneHHocTel [ eif3endepra kak nmposiBIeHHe KOPITYCKYIIPHO-BOJIHOBOTO yallu3Ma CBOCTB Marepuu. BonHoBas GyHKIuUS U
€€ CTaTUCTHUUYECKUI cMbICI. YpaBHeHHe [lIpénunrepa aAmst CTalMOHAPHBIX COCTOSIHUIM.

Iocrynater bopa. BopoBckas Teopust aroMa BOJIOpo/ia ¥ BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHUKE.
Ksanrossle uncna. CrinH snextpona. CrnuHoBoe kBaHTOBOE uucio. [Tpunnun [Naymu. Pacipenenenue 31eKTPOHOB 1O COCTOSTHUSM.
Tema 5.2. SinepHas ¢pusnka

PerTrenoBckne cnekTpsl. 3akoH I'. Mosznu. [lormomenne, ClOHTaHHOE U BEIHY)KICHHOE n3TydeHue. [loaaTie 00 onTHyecknx
KBaHTOBBIX T'eHepaTopax (J1a3epax). Pasmep, coctas u 3apsi aToMHOTO sigpa. MaccoBoe U 3apsiioBoe uucia. Jlegekt Maccsl u
JHeprus cBA3HU sapa.B3anmoseiicTBre HyKJIOHOB U MOHATUE O CBOWCTBAX U NPUPOJE sAepHbIX clil. Moenu sapa. PannoakTuBHOE
U3JIy4CHHUE U €T0 BU/Ibl. 3aKOH PaJMOAaKTHBHOTO paciaaa. 3aKOHOMEPHOCTH U IIPOUCXOXK/ICHHUE alb(a, Oera - M raMMa-NU3IIydeHUs
aTOMHBIX siiep.IIoHATHE 0 ANEPHBIX PEaKIUIX U UX OCHOBHBIX TUIIaX. VICKyCcCTBEHHAs paluOaKTUBHOCTb. JI€leHUE TSKEIBIX SAEP.
Lennas peakius genexus. [lonsaTue o sinepHoit sHepreTuke. Peakiusa cunTes3a aToMHbIX saep. [Ipobnema ymnpasisgeMbIx
TEPMOSIEPHBIX peakuuid. DiaeMeHTapHble YacTHLbl. VX knaccudukarys.

6. POHJI ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BH/I0B OLICHOYHBIX CPEACTB

Brinonnenue v 3amuTa 1a00paTopHBIX paboT
BeinonHeHHe caMOCTOsTENBHBIX paboT

3auer

Ok3aMeH

6.2. TeMbI MUCbEMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

3amaHus 71 OIEHKH ypOBHAS c(hOPMUPOBAHHOCTH KOMITCTSHITHH

Komnerenmus YK-1

1 cemectp

3aKpBIThIE TECTHL:

1. Yemy paBHa IMKJIMYECKasi YACTOTa FApMOHUUECKUX KoJeOaHui HeOObIIOro Mapuka Maccoit 250 T, MOJBEIIEHHOTO Ha JIETKOH
npyxuHe sxkecTkocthio 100 H/m?

20 pag/c  *

10 pan/c

4 pan/c

25 pan/c

2. llepByto MOJIOBUHY IIyTH aBTOMOOMJIb JBUTAJICS CO CKOPOCTHIO 60 KM/, OCTalIbHON MyTh — cO cKopocThio 20 kM/4. Haiinute
CPEIIHIOI0 CKOPOCTb (B KM/4) aBTOMOOHIIS.

25 xm/9

40 xm/9

30km/a  *

45 xm/4

3. Kakoe K0M4ecTBO BELECTBA COAEPKUTCS B Tene, cocTosnieM u3 1,204x1024 monexyn? Yucno ABoraapo 6,02x1023 monp—1.
2 Mo *

10 moib

1 moJb

6 MOJIb

4. Ha CKOJBKO ITPOLIEHTOB HAJI0 YMEHBIIUTE A0COIOTHYIO TEMIIEPaTypy ra3a IpH yBEIHMUCHUH €ro 00beMa B 7 pa3, 4ToOBI JaBJICHUE
ynano B 10 paz?

30% %

70%

50%

10%

5. B 3akpbITOM coCyjie HaXOANTCS BIAKHBIH BO3IYX C OTHOCUTEIBHON BIaXXKHOCTEIO 60 %. O0BEM BO3/Myxa B cocy/e
M30TEPMHYECKH YMEHBIIAIOT B 2 pa3a. KakoBa cTaHeT BIaXHOCTb BO3/yXa B cocyze?

120 %

30 %

100%  *

90 %




6. CKOJIBKO MOJTHBIX KOJIeOAHHI COBEPIIUT MaTepraibHas Touka 3a 10 ¢, eciu yactora Konedanuit 220 I'?
220 *

2200

1000

22

7. Kakne n3MeHeHHs OTMEYaeT YeJI0BeK B 3BYKe MPU MOBBIIICHUH 9aCTOThI KoJeOaHuil B 3ByKOBOH BOsTHE?
[ToBblIeHHUE BBICOTHI TOHA ¥

IToBbIIEHHE TPOMKOCTH

IlonuxkeHue BBICOTHI TOHA

IlonmxeHue rpoMKOCTH

8. Kakoii 3apsi1 mpoxoauT depes3 IOoNepevHoe CeYeHNe TPOBOAHNKA B TEYCHHE 5 C, €CIIN 3a ATOT MPOMEKYTOK BPEMEHHU CUJIa TOKa
paBHOMepHO Bo3pactaet oT 0 1o 12 A?

30Kn  *

60 Kn

12 Kn

15 Kn

9. IlpoBosoky anuHOM 1 M pacTsHyNHU Tak, uyTo ee AnuHa crana 110 cm. Ha ckonbko MpoieHTOB yBETHYUIIOCh TPU 3TOM €€

COMPOTHUBIICHUE.
Ha 10 % *
Ha 100 %

Ha 20 %

Ha 5 %

10. HaiinuTe yckopeHHe TPOTOHA, KOTOPBIN IBHYKETCS CO CKOPOCTHIO 2 M/C B MATHUTHOM IT0JIe ¢ MHIyKIueH 3 M
NepIeHINKYISIPHO JUHUM noJisi. OTHOIIEeHHUe 3apsiia mpoToHa K ero macce 108 Ku/kr.

600 xm/c2 *

500 xkm/c2

0 xm/c2

200 xkm/c2

11. ITo 3aMKHYTOMY IPOBOAHUKY IIPOTEKAET TOK cUiIoH 1,5 A. MarautHoe mose 3Toro Toka co3AaeT NOTOK Yepes3 IUIoIab
KOHTYpa, paBHbI 6 MBO. Halfqure HHAYKTHBHOCTH MPOBOTHUKA.

0,004 B6 *

0,001 B6

0,003 B6

0,006 Bo

12. JIBe omnHAKOBKIE JIAMITBI ¥ TOOABOYHOE cONpOTHBIeHHE 3 OM COSTUHEHBI TTOCIEI0BATENIFHO U BKIIFOYCHBI B CETh C MTOCTOSTHHBIM
Hanpspkenuem 110 B. Haiigure cuimy Toka B 1lenH, ey HanpsbKeHue Ha Kaxaoi namme 40 B.

10 A *

5A

15A

3A

13. Ha kakoi BEICOTE YCKOpEHHE CBOOOHOTO MAJIeHUsI COCTABIsIeT 25% ero 3HaueHus Ha moBepxHocTH 3emiu? Cpenauit Pannyc
3emuu paseH 6400 kM.

6400 kM *

12800 xm

3200 kM

1600 kM

14. B momsIit Ky HaJMTa TOBEPXY JKHUAKOCTE. BO CKOIBKO pa3 cuita JaBiIeHus BOJBI HA THO OOJBIIE CHIIBI JaBIEHHS Ha OOKOBYIO
CTEHKY?

B2paza *

B 5 pa3

B 10 pa3

B 3 paza

15. B mpoBogHuke conpotusiacHueM 2 OM, noaxmoueHHoM K annementy ¢ 9J1C 2,2 B, uznet tok cunoit 1 A. Haliaure Tok KOpoTKOro
3aMBIKaHUs JJIEMEHTA.

ITA *

SA

10 A

2A




OTKpHITHIE TECTHI:
1. AMmutyna xone6aHuii 3710. . ..
OTBeT: MaKCHMAIbHOE OTKJIOHEHHE OT ITOJIOKEHUS PABHOBECHSL.

2. I'py3, moBeNICHHBII HA YIIPYTOM PE3MHOBOM IITHYPE, COBEPIIAET rapMOHUIECKHE KoeOaHus. Bo CKOIbKO pa3 yMEHBIIUTCS
nepuoJ KojaeOaHuid, eCu Ipy3 IPUKPENUTh K 9TOMY K€ ITHYPY, HO CJI0KEHHOMY BABOE?
OTBeT : yMEHBIIUTCH B 4 paza.

3. Hebompioe Temno ¢cBoOOHO TagaeT ¢ BEICOTH 80 M, MpeHeOperast CONPOTHUBICHNE BO3/IyXa ONMPENeIUTh BpeMsl MTaJIeHUS Tea.
Ortsert: 4 c.

4. JlmHeltHas CKOPOCTH TOUEK 000/1a BpaIaroIerocs koieca paBaa 50 cM/c, a TMHEHAas CKOPOCTh €ro TOUeK, HaXOASAIINXCs Ha 3 cM
6mmke K ocH BpameHus, pasHa 40 cM/c. Onpenenure pagiyc Koeca.
Ortser: 15 cm.

5. Ha xakoif BeIcOTe (B KM) HaJl IIOBEPXHOCTHIO 3eMIIH YCKOPEHUE CBOOOTIHOTO MTaieHus B 16 pa3 MeHbIIIE, YeM Ha 3eMHOMN
noBepxHoctu? Paguyc 3emnu 6400 k.
OtseT: 19200 xMm.

6. KakoBa nosiHasi KWHETHYECKasl DHEPTHUS MOCTYNATETILHOTO IBIKEHHSI 2 MOJIb HICATbHOT'O OJJHOATOMHOT'O ra3a MpH TeMIIepaType
27 °C?
Otset: 7479 k.

7. I'az HarpeBatoT u30x0pHO oT 127°C 1o 327°C. Bo ckonbKO pa3 yBelIUUMBAETCS AaBJICHUE ras3a.
Orser B 1,5 pa3za.

8. Uto6b! oxutaguts 2 11 Boasl, B3sTol mpu 80 °C, 1o 60 °C, B Hee nobaBnsroT xonoauyro Boxy npu 10 °C. Kakoe konmudecTBo
XOJIOJTHOU BOJIbI TpeOyeTcst 100aBUTH?

9. AkkymynsTOp ¢ BHyTpeHHUM comnpotusieHreM 0,2 Om u JIC 2 B 3aMKHYT pOBOJIOKOI ceueHreM 1 MM2 U yAeTbHBIM
conpotusieHueM 10—7 OmeMm. Haliaure 1My NIpoBOJIOKH, €CITU CHJIa TOKA B 11enu 4 A.
Otger: 3 M.

10. Onpenennure HHIYKTHBHOCTD KAaTYIIKH, €CIIU IIPH PABHOMEPHOM H3MEHEHUH B Heil ciitsl Toka oT 5 10 10 A 3a | ¢ Bo3HHKaeT
OJIC camounnykuuu 60 B.
Otser: 12T'n

11. IIpu nzobapryeckoM HarpeBaHUU aproH coBepiw padoty A = 8 JIx. Kakoe konnuecTBO TemaoTh ObUTO0 COOOLIeHO ra3y?
Otsert: 20 JIx

12. [IpoToH u anb(a-yacTuiia BIETaOT B OAHOPOIHOE MATHUTHOE TI0JI€ MEPIEHINKYISIPHO JIMHIUSIM 1oJsl. Bo ckombko pas mepuon
obOpaineHus aab(a-4yacTHIBI OOJIBILE IEPHOIa 0OpaleH st IPOoTOHA?
Otser: B 2 paza

13. Haiinute yckopeHue, ¢ KOTOpbIM naaaeT mapuk Maccoit 0,01 xr ¢ 3apsaom 1 MxKi B 0JHOPOIHOM 3JIEKTPUYECKOM TIOJIE C
HanpspkeHHOCThIo0 20 KB/M. BekTop HanpspkeHHOCTH HalpaBlieH BEPTUKAIBHO BBEpX. TpeHne HE yUUTHIBATD.
Otser: 8 M/c2

14. Ha xatymike ¢ conpotusneruem 10 Om nogaepxuaercs HanpspkeHue 50 B. UeMy paBHa sHeprust MarHUTHOTO TIOJI,
3alaceHHas B KaTylLIKe, eClId €€ UHIYKTUBHOCTb 20 MI'H?
Orser: 0,25 Ix

15. UneanpHas TemioBast MamnHa, padoTas oT Harpesartels ¢ Temneparypoi T1 = 750 K, 3a HekoTopoe BpeMsi coBepIIHiIa padoTy
A =300 JIx. Kakoe konruecTBO TEIUIOTHI 32 3TO BpEeMsI [IEpelaHO XOJIOAMIBHUKY, eciu ero Temneparypa 12 = 300 K?
Otsert: 200 Ix.

2 cemectp

3aKphITHIE TECTHI:

1. CeueHue BemecTBa MO ACHCTBUEM ITaIAIOIIETO HA HETO CBETa HA3bIBACTCSL:
(doromomMuHecieHusg ¥

JIFOMUHECICHITHS

XEMIJTFOMAHECICHITHS

AIIEKTPOTIOMUHECTICHITHS

2. Boja ocBelieHa 3el1eHbIM CBETOM, JJIs1 KOTOPOTO JIIMHA BOJIHEI B Bo3ayxe 0,5 mxm. Kakoii OyneT qnvHa BosiHBI B Boae?




(moxa3arens npeaoMIIeHUS BOJBI paBeH 1,33).
380 um ¥

600 HM

500 aM

750 Hm

3. Bo ckonbko pa3, IBHKYIIHUKACSA co cKOpocThio v=0,999¢ 31ekTpoH “Tspkenee” mokosimerocs?
100

224 *

10

16

4. Ilpenmer HaxoxuTcst Ha paccTosHEM 20 ¢M OT coOMparomel IMH3bI ¢ ONTHYECKOH cuioi 4 nutp. Haliaute paccrosHue ot
M300pakeHUs 10 IIpeMeTa.

100cm *

10 cm

25 cm

50cm

5. Jlnunua BonHb! Ae bpoiins yactuibl ymeHbinaetcst Bioe. CKOpOCTb 3TOW YaCTHUIIHI. . ...
yBeIMYUBAETCs B 4 pas3a

yMEHbIIIaeTcs B 2 pasa

yBeJIM4YHBaeTcs B 2 paza  *

yYMEHbILIAeTCA B 2 pasa

6. V13 nepeyucIeHHBIX YaCTHIl HYKJIOHOM CUHATACTCA. . ...
MIOOH

ANEKTPOH

HeWTpon *

dhoton

7. Yron Mexkay INIOCKOCTSIMU IIPOIYCKaHUs JIBYX IOJIIPU3aTOpOB paBeH 45°. Eciu yron yBenuuuTs B 2 pa3a, TO MHTEHCUBHOCTh
CBeTa, MPOLIEIIEro Yepe3 00a nonspusaropa.....

ctaHet paBHo 0 *

YBEIMYUTCS B 2 pa3a

yBeJIMUUTCA B 4pasza

YMEHBIINTCA B 2 pa3a

8. Yron mudpakuun s cekrpa k — mopsiaka OombIme . . .
JKENTHIX JIydei

KpacHBIX Jydeit  *

3€JICHBIX JIydel

(hHONeTOBBIX TyueH

9. OmpenennTe HAaMOOJIBIINI TOPSIOK CIIEKTPa IS JKENTOH THHUA HaTpust (A = 589 HM), ecy TOCTOSHHASA AUPPAKITHOHHON
pemeTku d = 2 MKM.
3 *

7
1
5

10. B meHTpasbHOMN YacTH CIEKTPa, MOJYYCHHOTO P OCBELICHHH AU(MPAKIIMOHHON PEIICTKH OSJIBIM CBETOM, BCEraa HabIIromaeTest
CHHSIA 110J10Ca

KpacHasi moyoca

Oeas moJjioca *

3eJIeHas 1oJ0ca

11. KorepeHTHBIE BOJIHBI 3TO.....

BOJTHBI C OJIMHAKOBOM YaCTOTOW W MOCTOSTHHOM pa3sHOCThIO (a3 *
MOJISIPU30BAHHBIC BOJIHBI

BOJIHBI C OTMHAKOBBIMU aMILTUTYIaMH

BOJIHEI C Pa3HOCTHIO (Da3, paBHOU HYIO

12. CxombpKo (OTOHOB ITOIIAAeT B I1a3 3a | C B T71a3 4elIoBeKa, eCIIU I1a3 BOCIPUHUMAET CBET ¢ JIHHOM BOIHEI 0,55 MKM 1pu
MOIITHOCTH CBeTOBOI0 ImoToka 1,8%x10—16 Bt. [TocTostHHas ITnanka 6,6x10—34 Jxxec.

500 %

200

150




100

13. YeMy paBHO 3ajiepKUBAIOIIee HATIPSHKEHHE TS POTORIEKTPOHOB, BEIPHIBAEMBIX C TOBEPXHOCTH METaJllIa CBETOM C SHEpTrHeH
¢doronos 7,8x10—19 JIx, eciiu paboTa Beixoaa u3 3toro mMetamia 3x10—191x?

55B

125B

3B *

4B

14. Haiinure MaKCUMaJIbHYIO JUTMHY BOJIHBI, H3JTydaeMol B cepuu banbmepa.
656 HM *

365 HM

585 um

780HM

15.1n51 ycuneHus: SHEPreTUIeCKON CBETUMOCTH aOCONIOTHO YEPHOTo Tesa B 16 pa3 HEOOXOAUMO YBEIUYUTH €ro TeMieparypy B N
pa3. Onpenenuts N.

8

2 *

4

16

OTKpBITI)Ie 3aJaHHUA:

1. Bo cKOJIBKO pa3 CBETOBOE JABICHUE HA 3ePKAJIbHYIO IOBEPXHOCTH OOJIBILE, YeM Ha YCPHYIO?
Orger: B 2 paza.

2. IIpeameT BBICOTOH 6 CM pacmonoKeH MepHeHANKYIIPHO IMIABHONH ONTUYECKON OCH TOHKOM coOMparoIeil TMH3bI Ha PaCCTOSHUU
30 cM OT ee onTHUecKOro LeHTpa. Beicora aeiictBuTensHoOro n3o0pakenus npeamera 12 cm. Haiinqure dokycHoe paccrosiHue
JuH3bl. OTBET faiite B cM

Ortset : 20 cm

3. CuHyC yria MOJHOTO BHYTPSHHETO OTPaKEHHs Ha TPaHUIIe Bo/1a-Bo3yX paseH 0,75. Uemy paBHa ckopocTh cBeTa B Bojie? OTBeT

naiTe B KM/C
Ortser: 225000

4. ToueuHbI UCTOYHHUK CBETA HAXOAUTCS HAa pacCTOSHUU 1,2 M OT mitockoro 3epkaia. Ha CKOJIBKO yMEHBIIUTCSA PACCTOSTHUE MEXKIY
HCTOYHHMKOM U €r0 N300pakeHneM, eCiIH, He II0BOpaunBas 3epKaia, MOJOABUHYTE ero Oimke k ncrounuky Ha 0,3 m? OTBer maiite B
MeTpax.

Ortgert: Ha 0,6 M

5. Judpaknuonnas penterka mupuHoi 4 cM umeeT 2000 MITPUXOB, OIMPENETUTE TIEPUO]] PELIETKH.
OtseT: 2¢10-5 M.

6. Ha myTH ecTeCTBEHHOTO CBETa OMEIICHH! JIBE IUNTACTUHKH TypMaiIHuHa. I1ocie mpoXokAeHHS INIACTHHKY 1 CBET MOIHOCTHIO
nossipuzoBad. Eciu I1 1 2 — uHTEHCHMBHOCTD CBETa MPOLIEANIEro INIACTUHKY | ¥ 2 COOTBETCTBEHHO, U 11 = 12, TO yronm mexny
TUIOCKOCTSIMU TOJIIPU3aLUH TIACTHH PaBEH. . ..

Otset: 0°

7. Konbiia HeroToHa HAOMIOAAI0TCS B TPOXOIAIIEM CBETE, HMEIOIEM UTHHY BoHbI 0,4 MkM. HaliTi pagnyc r 4eTBEpTOro CBETIOTO
kouiblia HetoToHa, eciu paguyc KpUBH3HBI JTHH3BI 10 M.
OTtBeT: 4 MM

8. Ha audpakiuoHHyro pemeTky, cogepxaniyro 400 mTpuxoB Ha MM, TIaIaeT HOPMATLHO MOHOXpOMaTH4Yeckuid cBeT (600 HM).
Hatiit obmiee unciio qudpakimOHHBIX MAKCHMYMOB, KOTOPBIE Ia€T dTa penieTka
OrtseT: 9

9. Yron Mexay INIOCKOCTSIMU IIPOITyCKaHUs MOJIsIpU3aTopa U aHanu3aropa paseH 30°. Bo CKOJIBKO pa3 yMEHBIIAETCS HHTEHCUBHOCTD
CBETa, BBIXOJALIETO U3 aHAJIU3aTOpa, €CIIU YTOJI yBEIHUUTH 10 45°.
Ortser: 1,5 paza

10. Ha pacceunBarolyto JIMH3Yy BAOJIb ITIaBHOM ONTUYECKOM OCH NaJaeT Napajlie/IbHbII y4OK CBETa AUAMETPOM 5 CM. 3a JIMH30 Ha
paccTostHuH 20 cM IOCTaBIICH 3KPaH, Ha KOTOPOM IOJTy4aeTcst KpYyriioe CBeTIoe mATHO auaMeTpoM 150 mm. Onpenenuts B cM
riaBHOE (POKYCHOE PACCTOSHUE JINH3BI.

Ortsert: 10 cMm

11. Boimykuiblii MEHMCK M3TOTOBJIEH U3 CTEKJIA ¢ MOKazaTeneM rnpejaoMienus n=1,5. Panuyc KpuBU3HBI BBITYKJION TOBEPXHOCTH




R1=22,4 cm, paxuyc KpUBU3HBI BOTHYTOH noBepxHOCTH R2=46,2 cm. Kak n3MeHnTCsa GOKyCHOE pacCTOSHHUE 3TON JIMH3HI B BOAE 110
CPaBHEHHIO C (POKYCHBIM PACCTOSIHUEM B BO3/1yXe?
OrtBert: yBenuuutcs Ha 87 cM

12. Bo cKOABKO pa3 U3MEHHUTCS YACTOTa U3IyUEHHS, €CII SHEPI U0 KBaHTA YBEJIIMUUTH B 2 pa3za?
OtBer: yBenn4uTcs B 2 pasa

13. Kpacnas rpanurma ¢orodddekra ms cepedbpa 0,26 mxm. Onpenenure paboTy BeIX0OAa
Ortser: 7,6 *10-19

14. B mpouecce sineproro cunresa 50000 xr Bonopoaa npesparunachk B 49644 kr renus. HaliTu kou4ecTBO BbLACIUBIICHCA IpU
9TOM JHEPTHH.
Otset: 3,2*1019 Ix

15. Yemy paBeH 3apsin sapa aneMenta 10847Ag?
Ortser: 75*10-19 Kn

Komnerennus OITK-3

1 cemectp:

3aKkpbIThIC 3aJaHUS:

1. Beipaxxenue &/(R+r), e e- 9/1C uctounuka Toka, R- Beu4nHa BHEIIHETO CONPOTHBIICHUS, I- BHyTPEHHEE COIPOTHBIICHUE
UCTOYHHUKA, IPEACTABIAET COOOIl. ..

CHITy TOKa B 3aMKHYTOH 1ienu *

HaIpsDKEHUE Ha BHEIITHEM COIIPOTHUBIICHHN

HalpsDKeHUE Ha 3a)KMMax HCTOYHUKA

paboTy nepeMenieHus MOJI0KUTEILHOTO EAMHUYHOTO 3apsija 10 3aMKHYTOH LIenn

2. ITouemy HEBO3MOXKHO CO3/1aTh BEUHBIH ABUTATENb MepBoro poaa? Ero cozmanue Hapymiaer. . .
3aKOH COXPaHEHUs UMITyIbca

* 3aKOH COXPAaHCHUS SHEPTUH

3aKOH COXPaHEHMs IEKTPUUECKOI0 3apsaaa

3aKOH COXpaHEHHs MOMEHTa UMITYJIbCa

3. Bropoii 3axoH Heiotona B hopme a=F/m, re F cuitsr meficTByromye Ha TeI0 cO CTOPOHBI IPYIHX TEN CIIPABEIIINB
B JII00OH crcTeMe OTCcUeTa

* TOJIBKO AJIsL TEJ C IOCTOSTHHOM Maccoi

P CKOPOCTAX ABMIKCHHS TCJI KaK MaJIbIX, TAK U COITIOCTABUMBIX CO CKOPOCTBIO CBETA BAKyyM

JUTSL T€JI, KaK C MIOCTOSIHHOM, Tak U ¢ IepeMeHHON Maccon

4. Beipaxenne E=mc2, rae m- Macca Tena, ¢ — CKOpOCTb CBETa B BAKYyM€, OIHCHIBAET
NOTEHIMANbHYIO SHEPTUIO TEIa

* CBA3b MACCHI T€JIa U €T0 TOJIHON SHEPrun

PEIATUBUCTCKUI UMITYJIBC TEA

KHHETHYECKYIO SHEPTHIO Tella

5. WneanbHast TemiioBas MamnHa paboTaeT 1o nukiy KapHo u uMeer HarpeBaTens, padodee Telo U XoJoAwIbHUK. Ecnu yBennunts
Pa3HOCTB TEMIIEPATYPHI MEX/y HarpeBaTesieM 1 XoJIoHIbHUKOM, To KI1/l MammHsl

OCTaHETCS TaKOM ke

* YBeTIMUIUTCS

HE 3aBUCHT OT Pa3HOCTH TEMIEpaTyp

YMEHBIIATCS

6. Ecniit 3aBUCUMOCTD CHITIBI TOKA OT BpEMEHH B IPOBOAHUKE OIpeeNsieTcs 3aBUCUMOCTbI0 [=4+2t, To Kakoe KOIUYeCTBO
3JICKTPUYECTBA NMPOTEYET IO MPOBOJHHUKY 32 BPeMsi OT 2 10 6 CEKyH]T

36 k1

*48 K11

24 xn

12 ki

7. Ecnu 3apsbKeHHAs YaCTHIIA IBHKETCS MEPIIEHIUKYISIPHO CUIIOBBIM JIMHUSIM HATPSDKEHHOCTH MATHUTHOTO TMOJISL, TO €€ TPAeKTOpHUs
npe/CTaBiIseT co00i

* OKpYXHOCTb

OPSAMYIO JTUHHIO

MPOU3BOIIBHYIO KPUBYIO

napadory

8. Kakas mocnenoBaTen»HOCTh IPOIIECCOB COOTBETCTBYET NpsiMOMy LKy KapHo:




* N30TepMUYECKUH, aqruabaTHYECKHid, H30TEPMUYECKU, aanadaTnaecKuit
M30TePMHUYCCKHN, aTuabaTHUSCKIH, H30XOPUIECKUH, N300apHUCCKH
M30TePMHYCCKHINA, N30XOPUIECKUH, N300apHIecKuil, aruadaTHIeCKIi
n3zobapuyecknii, anuadbaTHIeCcKuii, N300apuIecKuil, annadaTnaecKuit

9. Kakoif 3aK0H (M3HUKHN HCIOJIB3YETCs TIPH 3aITyCKe PakeT B KOcMoc?
3aKOH 3JIEKTPOMArHUTHOW WHIYKIIUU

* 3aKOH COXpaHEHUs UMITyJIbca TeJa

nepBbIil 3akoH HproToHa

3aKOH BCEMUPHOTO TATOTEHUS

10. B uém u3mepsietcs yriioBoe yckopeHue?
* pan/c2

Mm/c

m/c2

pan/c

11. MarHuTHO€ 10JI€ IeIICTBYET Ha 3apsibl
* IBWKYIIUECS

Ha OTPULATENBHBIE 3aPsbl

MOKOSIIHECS

Ha I10JIOKUTEIIbHBIE 3aPs bl

12. ®usndeckue SBICHUS B OJMHAKOBBIX YCIOBHUSX MPOTEKAIOT OJMHAKOBO BO BCEX MHEPIHAIBHBIX CHCTEMaX OTCUETa — ITO
TIPUHIIMIL. . .

*OTHOCHUTEIBLHOCTH

COOTBETCTBHS

JIOTIOJTHUTEIHHOCTH

HE3aBUCHMOCTH

13. VI3MeHeHHE BHYTpEHHEH SHEPTUH T'a3a MPOM30IIIO TOIBKO 3a CUET paboOTHI CKAaTHS Ta3a B ...
n300apHOM TIpolecce

U30XOPHOM Mpolecce

U30TEPMHUYECKOM TpoLecce

* annabaTUIecKOM Ipoliecce

14. DnexTpuueckoe moje co3aaeTcs AByMs NapalebHbIMU, BEPTHKAIBHO PACIIONOKEHHBIMU TIIACTHHAMH, 3apSKEHHBIMU
Pa3HOMMEHHO C OAUHAKOBBIMHU IO MOAYJIIO ITOBECPXHOCTHBIMHU IIJIOTHOCTAMMU 3apsi10B. HaHpH)I(eHHOCTB PE3YIBTUPYIOLICTO
QJIEKTPHUYICCKOT'O OIS paBHA HYJIIO ...

* 3a IIpe/ieaMu IJIaCTUH

MEKAY MIIaCTHHAMU

TOJIBKO CIIPaBa OT BTOPOM ITACTHUHBI

TOJIBKO CJICBA OT HepBOﬁ IIJIaCTUHBI

15. Toueunsrnii 3apsx Q = 531 vKir nomemnien B nieHTpe Kyda ¢ ummHoi pedpa 10 cMm. [ToTok BekTopa HaNpsHXKEHHOCTH
3JIEKTPUYECKOTO MO Yepe3 OJHY TPaHb Ky0a paBeH ...

1 Hm2/ Kn

5,31B.m

. 10 xB.m

8,85

OTKpBITBIE 3aJaHUS:
1. VI3MeHeHne BHYTpEHHEH SHEPTUH Ta3a IPOMCXOINT 3a CIET PabOTHI CXKATHA Ta3a B ........ mpouecce
OTBeT: aguadaTuYecKoM

2. ®u3nuecKue SBIECHUS B OUHAKOBBIX YCIOBHSX IIPOTEKAIOT OJUHAKOBO BO BCEX MHEPLUAIBHBIX CUCTEMAX 0TCUYETA — 3TO
IOPUHIMIL. . .
OTBeT: OTHOCHTENLHOCTU

3. Teno, MOIHOCTEIO OTPYXEHHOE B BOLY (INIOTHOCTH BoAbl p=1000 kr/M3) BecuT B 5 pa3 MEHbIIIE 4eM B Bo3ayxe. UeMy paBHa
TUIOTHOCTB Tena?
Ortser: 1250 xr/m3

4. [ocnenoBaTeIbHO COSMHEHBI N PABHBIX COMPOTHUBICHUH. BO CKOJBKO pa3 M3MEHHUTCSI COMPOTUBICHUE LIEMH €CIIH UX COSTUHHUTH
napajuieabHO?

OtBeT: yMEHBIIUTCS B n2

5. UenoBek BXOAUT B TUGT, KOTOPBIH HAYMHAET JBUTaThCSl PABHOYCKOPEHHO BBEPX, IIPU 3TOM BEC YETIOBEKA ...




OTBeT: yBEeMTHUUTCS

6. CynHo, 3arpy’keHHOE I0J BaTEPJIMHUIO, 3aX0AUT U3 PEKH B MOPE, IIPU 3TOM YPOBEHb BaTEPJIMHUU
OTBeT: MOJHUMETCS HaJl BOXOH

7. HactHia U3 COCTOSIHUS MOKOS Hayalla JBUraThCs IO Jyre OKPYKHOCTH paanyca R=1 M ¢ MOCTOAHHBIM YII0BBIM YCKOPEHHEM € =
2 ¢-2. OTHOUIEHHE HOPMAJIBHOTO YCKOPEHHUS K TAHT€HIUAILHOMY uepe3 1 ¢ paBHoO ...
Ortsert: 2

8. M neanpHas TerutoBas MamuHa padoraet no nukity Kapao. [Tpu aToM 80% KonmdecTBa TEIUIOTHI, TOTYIaeMOT0 OT HarpeBaTes,
HepenaeTcst XOIOAWIbHIKY. KonmmaecTBo TemnoTe, moifydaeMoe OT HarpeBaTens paBHo 75 xJ[x. Pabota, coBeprmaemast MamumHoif 3a
OJIMH LIUKJ PaBHA ...

OtBert: 15 kI

9. DnexTpuUecKoe CONPOTUBICHUE METAIIIOB U MOIYIPOBOAHUKOB IIPH YMEHBIICHUH TEMIEPaTypHI ...
OTBeT: yMEHBILIAETCS Y METAILIOB, YBEIMYUBAETCS y MOTYIPOBOJHUKOB

10. Toueunsrit 3apsin Q = 531 uKi momemex B 1ieHT Ky0a ¢ muynHOH pedpa 10 cm.
IToTok BeKTOpa HAIPSHKCHHOCTH DIICKTPHYESCKOTO TI0JIS Yepe3 OJIHY IPaHb KyOa paBeH ...
Otser: 10 kB M

11. Teno GporreHO ¢ MOBEPXHOCTU 3eMiH co ckopocThio 20 M/c mof yriaom 60 0 k ropusoHTy. OnpeaenuTe paanyc KPUBU3HEI €T0
TpaeKTOpUH B BepxHei Touke. ConpoTuBIeHHEM Bo3/yXa peHedpeus. [Ipunsats g = 10 m/c
Otset: 10 M

12. Kakast XapakTepuCTHKa 3BYKOBOH BOJIHBI OCTAeTCsl HEM3MEHHOM ITPY MEPEX0/ie BOJIHBI 3 BO3/yXa B BOLY?
OTBeT: 4acTOTa BOJIHBI.

13. Pa3HOCTB MEX Ay 3HAUCHUEM BEIIHMYHHBI, IOIY4aeMON IPH U3MEPEHUH, U €€ HICTHHHOM 3HAYEHUH Ha3bIBACTCH. ..
OrtBeT: a0COMIOTHON MOTPELIHOCTBIO.

14. B xaxom mpomnecce H3MEHEHHE BHYTPEHHEH SHEPTUy T'a3a MPOMCXOIHUT TOJIBKO 3a CYET pabOoTHI CxKATHs raza’?
OtBet: B aquabaTHYECKOM TpoLecce.

15. Jmck mMaccoif T=2 Kr KaTuTcs 0e3 CKONBKEHHS 110 TOPU30HTANIb "HOH INIOCKOCTH €O CKOpocThio V=4 m/c. Haittn
KHHETHYECKYI0 dHepTHI0 Ex aucka.
Oter: 24 [Ix

2 cemecTp:

3aKphIThIC 334aHUS:

1. Ilpu mageHuy CBETOBOTO Jiyda M3 BO3/yXa Ha CTEKIISIHHYIO TUIACTHHY IO/ IPOU3BOJIBHBIM YIJIOM, YTOJI MPEIOMJICHHUS CBETA,
BOILIE/IIETO B CTEKIIO

ooumbre 90°

* MeHbIIIE yriia MaJeHus

PaBeH HYITIO

0oJbIIe yriia majgeHus

2. CeKTpbl UCITYCKAaHUSA — DTO:

COBOKYITHOCTH OTITHYECKUX MIEPEXO0B C HIDKHUX JHEPTeTHIECKAX YPOBHEH Ha OoJiee BRICOKHE JHEPreTHIEeCKHE YPOBHU

* COBOKYMHOCTbH ONITHYECKUX MEPEXOA0B ¢ O0JIee BHICOKUX DHEPTeTHUECKHX YPOBHEH HA HUYKHUE SHEPTeTUYECKUE YPOBHU
COBOKYITHOCTh ONTHYECKHUX MEPEXOI0B C HIDKHUX SHEPreTHYCCKUX YPOBHEH HA SHEPTeTUYECKUE YPOBHH CBOOOHBIX JICKTPOHOB
COBOKYITHOCTh ONITUYECKUX MIEPEX0JI0B C BEICOKUX JHEPTETUICCKUX YPOBHEH HA DHEPTETHUECKHE YPOBHU CBOOOIHBIX AJIEKTPOHOB

3. PanyxHble TISITHA HA TOBEPXHOCTHU BOJIbI, TIOKPHITOM TOHKOH IJIEHKOH GeH31HA, OO BSICHSIOTCS. . .
JMcrepcueii ceera

noJsipu3anuel cera

nudpakuei ceera

* yaTepdepeHnneit ceeTa

4. I10o3UTpOH SIBIAETCA aHTUYACTULIEH 10 OTHOLICHUI K ...
* JIIEKTPOHY

HEUTPOHY

HEUTpUHO

IIPOTOHY

5. Boipaxenue E=mc2, rae m- macca tena, ¢ — CKOpOCTb CBETa B BaKyyM€, OIUCHIBAET
MOTEHIHAIBHYIO YHEPTHIO TeTla
* CBSI3b MACChI TeJIa M €ro MOJHOM SHEPTur




PEIATUBUCTCKUI UMITYIIBC TEIA
KHHETHYECKYIO S3HEPIHIO Tella

6. IIpu mageHnH CBETOBOTO JIyda U3 BO3AyXa HAa CTEKISHHYIO IUIACTHHY IO/ IIPOU3BOIBHBIM YITIOM, YTrOJl IPETOMIICHHUS CBETA,
BOILIEJIIIETO B CTEKJIO

6ombire 90°

* MEHBIIE yIila MaJeHUI

paBeH HyIIO

Goublie yrila najaeHus

7. CIeKTphI UCITyCKaHUS — 3TO:

COBOKYITHOCTb ONTHYECKHX IEPEXO0JIOB C HI)KHUX SHEPreTHUYECKHX YPOBHEW Ha OoJiee BHICOKHE JHEPreTHYECKHE YPOBHU

* COBOKYITHOCTB ONTHYECKHX IIEPEX0/I0B ¢ 00JIee BBICOKHX SHEPIeTHUECKHX YPOBHEH HAa HI)KHHE SHEPIeTHUECKHE YPOBHU
COBOKYITHOCTB ONTHYECKHUX MEPEX0I0B C HIDKHUX SHEPTeTHUECKNX YPOBHEH HA SHEPTeTHIECKIE YPOBHI CBOOOTHBIX HJICKTPOHOB
COBOKYITHOCTb ONTHYECKUX MEPEXOI0B C BEICOKHUX IHEPTeTUIECKUX YPOBHEH Ha SHEPTreTUUECKHE YPOBHH CBOOOJHBIX HJICKTPOHOB

8. OT™MeThTe, KaKas U3 JIMH3, KOTOphIe UMEIOT ()OKYCHBIE paccTOsHUS 15 cm, 20 cM u 25 cM, o0agaeT HanOOIbIIeH ONTHIECKOM
CHUJIOHN.

F=15cm *

JIMH3BI C OJIMHAKOBLIMH ONITHYECKHUMU CUIAMU
F=20cm

F=25cMm

9. Kak u3MeHHUTCS gacToTa CBETa ITPH Iepexo/ie U3 BaKyyMa B IIPO3PAUHYIO CPEdy C ITOKa3aTeJIeM IPeJIOMIICHHS n=27
YMEHBIIUTCA B 2 pa3a

yBeIMYHTCS B 4 pasa

yBEJIMUUTCS B 2 paza

HE U3MEHNTCA *

10. OnpenenuTe MOKa3aTeNb MPEJIOMIICHUS BTOPOI Cpe/ibl OTHOCUTENBHO MIEPBOM, €CIIH IIPH TIEPEX0/ie CBETA U3 NEePBOH Cpebl BO
BTOPYIO YroJ pesioMiteHus paseH 30°, a yrox mageHus B 2 pasa 6ourbie?

Bribepure oguH oTBET:

1,33

1,73

1,45

1,7 *

11. Kakoif U3 mepeqncieHHBIX HI)KE BUIOB IEKTPOMArHUTHBIX H3TYYCHUH UMEeT HAaNMEHBIIYIO JUTHHY BOJTHBI?
PaIHOBOIHBI

BUJIUMBIN CBET

yIbTPadUONICTOBOE H3ITyYCHUE

nH(ppaxkpacHoe H3ITydeHNE

PEHTTeHOBCKOE U3ITydeHue *

12. JInuHa BOJTHBI H3ITy9eHUs sKenToro cBeta A = 600 HM. Haliiute 9acToTy 3TOr0 M3ITyqeHusl.
5¢1014 T'm. *

1521014 T'n

5¢1015I'g

341015 T

341014 T'

13. Cger pacmpocTpaHseTcs B BO3AyXe co CKOpOocThio ¢ = 3+108 m/c. Kak u3MenuTcst CKOPOCTh CBETa IPH MEPeXo/ie B CTEKIIO C
noKasareneM npenomiaeHus n = 1,57

HE U3MEHUTCS
yBenuuures B 1,5 pasa
yMeHbIuTCA B 1,5 paza *
YMEHBIINTCS B 3 pasa
yBeIMUUTCS B 3 pasza

14. TIpu nepexofie ayda cBeTa U3 OJHON CpeAbl B APYryio yroia najaeHus pasex 30°, a yron npenomienus 60°. Kakoi
OTHOCHUTEJIBHBIN [10KA3aTelb NPEJIOMIICHHS IIEPBOii CPebl OTHOCUTENBHO BTOPOH.

0,5.

2

1,74 *

1,5

0,57




15. OmpeznenuTs yroa MeXIy MaJarolIiM JIydOM U MOBEPXHOCTBIO 3epKaila, €CIIH YTol OTpaxxeHus paBeH 20°.
20°.

30°.

50

70°. ¥

40°

OTKpBITHIE 3aJaHUS:
1. Haiitn onTrdeckue CUiIbI TUH3, (POKYCHBIE pacCTOSHUSA KOTOPBIX 25 cM u 50 cM
Otsert: 4 anTp u 2 AnTp

2. Onpenenure yacToTy cBeTa (I'IT), pacIpoCTpaHSIONIErocs B IPO3pavyHOi cpejie ¢ moKa3areieM npeoMiIeHus 1,2 1 UMEIOIero B
3T0i1 cpene anuHY BoaHEI 500 HM.
Ortsert: 51014

3. B menTpe BBITYKIIOHN JTHH3BI IPUKIICHIN MOHETY. Kak 3TOT (hakT moBnmseT Ha AeHCTBUTENBHOE N300pakeHHne peameTa?
OTBeT: YMEHBIINUTCS SIPKOCTh BCETO U300paXKEeHUS

4. Kak U3MEHHUTCSI YacTOTa CBETa MPH MEPeXo/ie U3 BaKyyMa B IIPO3PAYHYIO Cpelly C MmoKa3areieM IpeoMiIeHus n=27
OTBeT: HE U3MEHNUTCS

5. Ilepnox nupakIIMOHHON PEIISTKH PaBeH 5 UIMHAM MOHOXpoMaTtnieckoit BorHbI (d = 5)). Kakoe MakcHManbHOE 9HCIIo
TJIaBHBIX MAKCUMYMOB k aet 3ta pemnrerka?
Otser: 11 MakcUMyMOB.

6. TemmepaTtypa abCOTIOTHO YEPHOTO Tella YBEIHYIIIACH B 2 pa3a. Bo CKOIBKO pa3 yBeIHMUMIIACh YHEPTeTUIECKAsi CBETUMOCTH 9TOTO
Tena?
Otser: yBennumiach B 16 pas.

7.3a Bpems t pacnianock 75 % paguoakTHUBHBIX aTOMOB. CKOJIBKO NIEPUOI0B MIOJypacnana COCTaBUT 3TO BpeMs?
OTBeT: 1Ba epuoja moaypacnaja.

8. OnpenenuTth yroja MKy IMaJalolIiM JTydOM U IIOBEPXHOCTHIO 3epKajia, €CIH yrojl oTpakeHus paseH 40°
Otsert: 50

9. Ilpu nepexoze jyya cBeTa U3 HEKOTOPOH IPO3pauyHO Cpesibl B BO3LyX Yroi NajeHus paBeH 45°, a yron npeiaomiieHus 60°.
Onpenenuts N0Ka3aTeNb IPEIOMIEHHS 3TOH cpe/ibl
Ortser: 1,23

10. OmpenenuTe ONTHYECKYIO CHITY COOMpPAIONIEH JIMH3EI, ecli €€ (PoKycHoe paccTossHue 20 cM.
Otsert: 5 anTp

11. Onpenenure GOKYCHOE PACCTOSHHE COOMpAIOIICH JIMH3BI, eciu e€ onThieckas cuia paBaa 20 1nTp
Ortsert: 20 cM

12. KpacHuas rpanuiia Gotoaddekra st HekoToporo MeTayuia pasHa 2,76-10-7 m. Haiigure paGoTy BBIXOa DJICKTPOHA U3 3TOTO
Mmetaiuia. [Tocrostaaas [Inanka h = 6.63¢ 10- 34]]xec, ckopocTh cBeTa B Bakyyme ¢ = 3108 m/c, 3apsn snekrpoHa e= - 1,6°10-19
K.

Ortser: 4,5 5B

13. Inuaa BOIHEI H3MydeHus 3eneHoro sera 500 M. Haittu ummynsc doTtona sToro m3mydenns. [loctosanas [Tnanka h = 6.63¢ 10
- 34]Txec, ckOpoCTh cBeTa B Bakyyme ¢ = 3¢108 wm/c
Ortser: 1,3 -10-27 kr *M/C

14. TToTok ()OoTOHOB BEIOMBAET U3 MeTaJIa ¢ paboToi BEIXoa 5 9B ¢oToanekrponsl. Jueprus ¢poToHOB B 1,5 paza Gomiblire
MaKCHMaJIbHOWH KMHETHYECKO SHeprun (poToeKTpoHOB. KakoBa MakcHMaibHasi KHHETHYECKast S3HEPrHs (POTOIICKTPOHOB
Ortser: 10 3B

15. Anbda-uznyyeHne — 3TO MOTOK...

OrtBert: sapa renus

Tunosble NpakTHYECKHE 3aAaHUS K 9K3aMEHY 110 TUCIHUILINHE:

3amanue 1. [IpsMonmHeHOE IBIKEHNE MAaTEPHATEHOM TOYKH OITMCHIBAETCs 3aKOHOM . HalTi sKcTpeMalibHOE 3HAUeHHE CKOPOCTH

Touku. KakoMy MOMEHTy BpeMeHU OT HauaJja ABUKEHUS OHO COOTBETCTBYET. B Kakoif MOMEHT BpeMEHH CKOPOCTb 7
3aganue 2. B ogHOpo1HOM MarHUTHOM mojie ¢ uaaykiueii 0,35 Ta paBHoMepHO ¢ yacToToit 480 00/MUH BpalaeTcsi pamka,




cogepxkamias 1500 ButkoB miomansio 50 . Ock BpaleHus JIKUT B IJIOCKOCTH PaMKH U MEPIEHANKYISIPHA THHUSAM HHIYKIIHH.
Ornpenenuts MakcuManbHyto DJIC HHIYKLIUH, BOSHUKAIOLIYIO B PaMKE.

3aganue 3. IIydok eCTECTBEHHOTO CBETA MalaeT Ha CUCTEMY U3 4 HUKOJEH, INIOCKOCTh IIPOIYCKAaHUs KaKI0Ir0 U3 KOTOPBIX
NOBepHyTa Ha yroil 30° OTHOCUTEIBHO MJIOCKOCTY MIPOITYCKaHH IPEAbIAYIEro HUKo. Kakas 4acTb CBETOBOIO IIOTOKA IPOXOAUT
gepe3 3Ty cuctemy? [loTepsMu HHTEHCHBHOCTH CBETa B HUKOJISIX MTPEeHEOpeyb.

TunoBsle BOMPOCHI K 3alHUTE J1a00paTOpHOI paboThl «M3ydeHre OCHOBHOIO 3aKOHA JUHAMUKH BPAILATEILHOTO JIBIKCHHS C
HoMOIIbI0 MasiTHHKa ObepOexa.»

1. Kakoe nBmkeHHe Ha3bpIBaeTCsS BpallaTelbHBIM?

2. Coopmynupyiite BTopoii 3akoH HploTOHa JUIs BpamareabHOro ABMKeHUs. CpaBHHUTE C 3aKOHOM JUISl [IOCTYIATEIEHOTO
JIBYDKCHUSL.

3. Uro Takoe MOMEHT MHepnuH Teaa? MOMEHTHI HHEPIUY TeJ MPaBUIbHON (GopMbl: 00pyda, IUIMHIpPA, MIapa, CTEPIKHS?
4. UeMy paBeH MOMEHT MHEPIHMU CUCTEMBI Ten?

5. Chopmynupyiite Teopemy lllteiinepa.

TuroBkle BOIPOCH! K 3aIuTe 1abopaTopHOil paboTs!l «OmpeaeneHne ropu30HTAIBHOI COCTABMIAIONIEH MATHUTHOTO MO 3eMIIID)
[aiite onpeneneHue 3aeMeHTaM 36MHOI'O MarHeTU3Ma.

Chopmynupyiite 3akon buo-Casapa-Jlamnaca.

OOBsICHUTE NIPHUHIMI CYNEPIO3UINN MarHUTHBIX TOJIeH. ['ie oH ucmons3yercsa B pabore?

UeMy paBHBI HANPSHKEHHOCTh U MHAYKIUS MarHUTHOTO TOJSI B LIEHTPE KPYroBOTO TOKA.

Kak BBIMIIAUT MarHUTHOE NOJI€ KaTYIIKU?

B kakux eguHHMIax u3MepseTcs HanpsyKeHHOCTh MarHuTHoro moiisd B cuctemax CHU u CI'CM? Kakas cBs3b Mexay HUMHU?
Uro Takoe MOTOK MAarHUTHON MHAYKIMU KaTyIIKu?

OOBbsICHUTE YCTPOMCTBO M NMPUHLUI JEHCTBUS TAHTE€HC - TAJIbBAHOMETPA U YKAXKUTE, JUISl KaKUX MPAKTUYECKUX LeJIeH OH
TPUMEHSETCSL.

9. IMowemy m3MmepeHus HanboJee TOUHBI MIPU yIilaX OTKIOHEHHs ONM3KuX K 45°7

TumoBsle BONPOCHI K 3alUTe J1abopaTopHOi paboTsl «Onpenenenue JUIMHBI BOJIHBI U3y4eHHs Ja3epa MpH MOMOILN

T paKINOHHON PEIIeTKI»

B dem 3akirouaetcs sBIeHUE WHTEpHEepeHINN?

B uem 3akirouaercs sBieHue audpaxmaumn?

OOBSCHUTH SIBJICHUE IepepacipeieiCHHsT CBETOBOM SHEPTUH NpH audpakuum?

Kaxye MCTOYHHKH 3JIEKTPOMAarHUTHBIX BOJIH SBIISIOTCS KOTEPCHTHBIMHA?

Uro Takoe audpakiuonHas pemeTka? dopMyna TIaBHBIX AU(PAKIOHHEIX MaKCHMYMOB.

Ha nudpakumoHHylo penieTky HOpMalbHO MaJaeT HapajulelbHbIH MyqoK Jdydeil ¢ amuHaMu BoiH Al u A2 (A1 > A2). late
PHUCYHOK (XOJI JTydeii), COOTBETCTBYIOIIUH MepepacpeesicHuto dHepruu B mopsiakax k=0, k=1,k=2

PN LD =

SU R~

TumnoBsie TCOPETUUYCCKHE BOIPOCHI K 9K3aMEHY IO AUCHHUIIINHE:

1. Mogenu B mexanuke. Cuctema orcueta. Tpaekropus, JUIMHA ITyTH, BEKTOP MEPEMELICHUS.

2. BekTophl CKOPOCTH, YCKOPEHHS €r0 COCTABIAIOMNE (TAaHIeHINAIBHOE M HOPMAJIBHOE YCKOPEHHS).

3. [IpsiMmonuHeiliHOe paBHOMEPHOE IBIDKEHHE MaTepHaibHOM TOUKH. YpaBHEHMs ABWXKEHUs. | paduku myTH, CKOPOCTH U
YCKOPEHHUS.

4. Cro)xeHre B3aUMHO MEepPIEHANKYIAPHBIX KOIeOaHHH.

5. Buapl MexaHMYeCKHX BOJIH.

6. VYpaBHeHHe Oeryiieil miockoit BomHbl. MHTephepeHIus BOIH.

7. JIBmxeHue Tel B KUIKOCTAX M ra3ax. [logpemHas cuiia, T000OBOE CONPOTHBIICHHE.

8. Teuenue Bsazkol xunkoctu. @opmyna HeroToHa. PeskuMBl TeueHHS KUIKOCTH.

9. Koaddumment Bsazkoctu U Metozsl ero onpenenenus (Ctokca u Ilyaseiins).

10. Teopema Octporpanckoro- I'aycca 11 37€KTpUYECKOro Mol B JU3IeKTpuKe. JusdaekTpudeckasl MPOHUIIAEMOCTb CPE[bI.
11. DHEprust MEKTPOCTATUYECKOTO TMOJIL. DHEPTUs 3apsHKEHHOTO YEIWHEHHOTO IIPOBOJHUKA.

12. MaruuTssli notok. Teopema Octporpanckoro-I'aycca i MarHUTHOTO IIOJIS.

13. PaGora mepemerieHus NPOBOJHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM IIOJI€.

14. DneKTpoMarHuTHasi MHAyKnus. 3akoH JleHua.

15. INonspu3anus cBeTa IpU ABOMHOM IydenpenomiieHud B kpucramnax. [Ipusma Huxomns. 3akon Maitoca.

16. HckyccTBeHHass onTHUYeCKas aHU30TPOIHsL. AHAIN3 HANPSDKCHHOTO COCTOSHUSA JAeTajleill MOIsIPH3allHOHHO-ONTHYECKUM
METOJIOM.

17. Bpaienue miockocTy NOJISpU3aluy ONTHYECKH aKTUBHBIMH BellecTBaMU. OnpenieneHue KOHIEHTPalul pacTBOPOB
HNOJIAPUMETPUUECKUM METOAOM.

18. ®usuka aroma. Monenu aroma. [loctynater bopa.

19. Teopus atoma Bomopoaa mo bopy. Ypouu sueprun. CepuanbHas Gopmyina bamsmepa.

20. PeHTreHOBCKHE CHEKTpPBI U3IydeHUs. 3akoH Mosnu

21. DneMeHTHl PU3UKH AJIEMEHTAPHBIX YacTULl. THIBI B3aUMOJEHCTBUH dJeMeHTapHbIX yacTHll. [IoHsATHE O KBapKax.

6.4. MeToanyeckue MaTepHuaJibl, onpe/e/siioime NpoueIypbl OeHNBaHUS

MeroaHKa OICHKH 9K3aMeHa 110 JUCIUIUINHE

TeopeTndeckast 9acTh 3K3aMeHa 0 TUCIUITIMHE MTPEACTABIIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEHHE IPOIHIEHHOTO MaTepHaia -
TEPMUHBI, ONPEAEITICHNUS, 3aKOHBL.

B pamkax TeopeTH4ecKkoi yacTH 00yJarONIHIACs, ATl KaXKI0T0 3aJaHusl, (POPMYIUPYET HPABHIBHBIC C €T0 TOYKU 3PSHHUS OTBETHI.




3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIydae, €CIU JaHbI BEpHBIC OTBETHI Ha BOIIPOCHL. B MpoTUBHOM citydae 3agaHue
CYHTACTCS] HEBBIIIOJIHEHHBIM.

ITpakTHyeckas 4acTh 3K3aMeHa 10 JUCLUIUIMHE [IPEJCTABIISIET 3a1a4ll, HAlIPaBJICHHbIE Ha BBIIBICHHE BO3MOXKHOCTU MPAKTHUECKOTO
[IPUMEHEHUS KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISICTCS C YUE€TOM PE3yIbTaTOB BBIIOIHEHUS TEOPETHUECKOH U MPAaKTHUECKOH yacTeil B COOTBETCTBUH C
NPUBEJEHHBIMH HUXKE TPEOOBAHUAMH.

5 (oTIM4HO) >85 Bce 3amanus BHINONHEHB B COOTBETCTBUH € TPEOOBAHUSAMH, B MOJHOM 00beMe U 0e3 omHOoK.

4 (xoporiio) 75+84 Bce 3aaHus BBIMONHEHBI B COOTBETCTBHH C TPEOOBAHUAMH, B 00BEME JOCTATOYHOM I OOIIEro
(hYyHKITMOHUPOBAHUS CHCTEMBI HJIH BBITTOJTHEHO JIBA 3a/IaHHsI B COOTBETCTBUU C TPEOOBAaHHUSIMH, B TIOJHOM 00BbeMe U Oe3 ONIHOOK.

3 (YHOBIETBOPUTEIHHO) 50+74 BrimonaeHo He MeHee ABYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 00BeMe
JIOCTATOYHOM JJIs1 O01Eero PyHKIMOHUPOBAHUS CUCTEMBI

2 (HEeyIOBJICTBOPUTEIIHHO) <50 BpInonHEHO MEHee IBYX 3alaHWi B COOTBETCTBUH C TPEOOBAHUSIMH, B 00BbeMe

JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMEI
HTorosslii 6ami 3a 3x3aMeH BRICTABIIACTCSA 110 OIIEHKE XyAlIel yacTH. B CIIOpHBIX Cilydasx MpernoaaBaTellb BIPaBe 3a1aBaTh
YTOUHSIIOIINE BOIIPOCHI M AaBATh JONOJIHUTEIIbHBIC IPAKTUUCCKUE 3a/[aHUS.

MeToanka OIEeHKH 3a4eTa 10 JUCIUTUINHE

3a4er 1o AUCIMIUIMHE BHICTABIISACTCS [0 PE3y/IbTaTaM CHCTEMaTHYECKOM pabOThI CTYACHTA B TCUCHHE CEMECTpa.

Meroauka OIeHKH 1TabopaTOPHBIX padboT

CTyIeHT TOJKEH BBITIOTHHUTH M 3allIUTUTH BCe TA0OpaTOPHBIE PabOThI, IPETYCMOTPEHHBIE IIPOTPaMMON TUCITUITIHHBL.
JlabopaTopHas paboTa cunTaeTcs 3aIUIIEHHON MPH YCIOBUH yIOBIETBOPUTEIBHBIX OTBETOB Ha HE MeHee 85% BceX KOHTPOIBHBIX
BOITPOCOB, TIPHBEICHHBIX B KOHIIE KXKI0H paOOTH B Ta0OPATOPHOM IPAKTUKYME, & TAKIKE BBIIIOJIHEHHUS TECTOBBIX 3aJaHHM 110 TeMe
paboThI HA YCMOTPEHHUE TIPETIOIaBaATEICH.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCIHUIIJIMHBI (MOAY JISA)

7.1 Pexomenyemasi iuTepaTrypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpBI, COCTaBUTEIU 3aryiaBue WznarenscTBo, rox
JI1.1 | Tpodpumona Taucus Kypc ¢usuku: yued. mocobue i HHKESHEP.-TEXH. CIIeIl. By30B Mocksa: Axagemus, 2010
MBanoBHa
JI1.2 | CurumoB Bnanucnas Ontrka. ®usnka aToma: 1a00paTOPHBINA PAKTUKYM 10 (PH3HKE Hosocubupck: CI'YBT,
HBanoBuu, 2016
IIpoTononosa Huna
ITaBnoBHa
JI1.3 |Buxkynos C. B., ®duznka: cOOpHUK 3a1ad Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeiakuna E. T.
JI1.4 | C.B. Bukynos, B.I. dusuka: yued. mocoodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpemkuna, A.C.
SpocnasueBa
JI1.5 | Hukutenko AHatonuii |JIabopaTopHBIH MPAKTHKYM MO MOJICKYJIAPHO# (pHU3HKe: MPaKTHKyM Hosocubupck: CI'YBT,
I'eopruesuy, SIkoBieB 2019
Bragumup
HuxonaeBuu,

CurumoB Brnanucnas
WBanosuy, TpeiHKHuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHoOB
Muxann HukonaeBud

JI1.6 |Huxurenko AHatomuii |JlabGopaTOpHBIH IPAKTUKYM IO MEXaHHUKE Hosocubupck: CI'YBT,
I'eoprueuny, SIkoBieB 2018
Buagumup
Huxomaesuu,

CurumoB Buaaucias
MBanoBu4, TpbrIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxann HukomaeBud

7.1.2. Jlono/HUTeIbLHAS JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3aryiaBue WznarenscTBo, rox




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHrokoB Muxaun

IlerpoBuu

JlabopaTopHBIil MPAaKTHKYM IO (pu3nke. DNeKTPUIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBanue

Jlabopatopusi onTHKH W (HUBHUKH
aToma - ydeOHas aymIuTOpHs s

AynuropHast nmocka; Kowmrmuiekt ydueOHo# Mebenm; JlaGopatoprble ycraHoBku: OrmpeneneHue
ITIaBHOTO (POKYCHOTO paccTOsHHA JTHH3bL, OIpeneneHue Mmokas3aTels IPeOMICHHS XHIKOCTEH ¢

HpOBEACHUS Ja00opaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJIHBI  Jla3epa IIPU  [OMOIIH

3aHATHI mudpaknuoHHOW pemeTkn; OnpenelieHHe KOHICHTPAIMHA CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapumerpa, 2 wrT.; OmnpeneneHue TeMmmepaTypsl packanéHHoro Ttena; MccienoBanue
JIMHEWYaToro CeKTpa BOAOPOa U ONpeieeHus MOCTOsIHHOM Punbepra

VYueOnas ayIUTOpHs quist | AynutopHast nocka; KomruiekT yde6HOM Mebenu; MynbTumenuitHoe o0opynoBaHHE: HPOEKTOP

MIPOBEECHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTannoHapHbIi), [TK (mepeHOCHOIT)

JIEKIMOHHOTO THIIA

JlabopaTopust MEXaHUKH u | AynutopHas npocka; Kommurexkt yde6HOM MeOenu; JlaGopaTopHble CTEHIBI: YHHBEPCAIbHBIN

JNIEKTPUYECTBA - ydeOHasi [ cTeH] «3aKoHbl IOCTOSIHHOrO TOKa», 6 mr.; JlaGoparopnas ycraHoBka: OmnpejeneHne

ayAuTOpHsl A IIPOBEAEHUS | TOPU3OHTAIBHOW COCTaBIAIOLIEH MarHUTHOro mnosst 3emid, 4 mr. OnpeaeneHue YCKOPEHHs

71a00PaTOPHBIX 3aHATHH

CHIIBI TSDKECTH T0 crioco0y beccens, 6 mr.; Mastauk O6epbOeka, 2 mt.; MaxoBoe Kkojeco, 4 mr.;
Omnpenenenue cKOpocTH 3ByKa; OrmpeneneHue  OTHOWICHHMA  TEIJIOEMKOCTEH, 2  IIT.;
JlabopatopHoe obGopymoBanue: Habop sneKkTpoM3MepHUTENbHBIX mpuOOpoB, 2 miT.; Habop
000pyIOBaHUS IS BEIYHCICHISI OTPENTHOCTEH M3MEpEHHH, 6 IIT.

ITomemenue s | Kommnekr  yaebnoit mebenmu; IIK — 10 mr., nogkmodeHHBIX K cet "UHTepHer" w
CaMOCTOSITENIbHON paboThl | oOecneunBarOIUX  AOCTYIl B OJJIEKTPOHHYI0  MH(OPMalMOHHO-00pa3oBaTEeNbHYIO  Cpely
00YJaIOIIIXCSI YHuBepcureTa.

YaebHas ayAUTOPUS 1t | AynuropHas 1ocka; KoMruiekT yaeOHON Mebenn

MIPOBEICHUS 3aHATHH

MIPAKTUYECKUX 3aHATHH




