MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM
OEJEPAIINU
(enepanbroe rocyrapcTBeHHOE GI0/DKETHOE 06Pa30BaTEIbHOE YUPEKICHHE

BBICIIIETO 06pa3013am/1§
«PKYTCKHUN I'OCYJIAPCTBEHHBII YHUBEPCHUTET»

OI'BOY BO «UT'Y»
NEJATOT'MYECKHA HHCTUTYT
Kadeapa pusuxu

YTBEPXKJIAIO

17

Jlupextop HBYI/IFY A.B. Cemupos

23" mas 2019 1.

PabGouas nporpamma JucuunuHHbI (Moay.is1)

HanmenoBanue auCHUIITHHBL (MOLYIs1)
b1.B.03 Obwas u skcnepumenmanvhas guszuxa

Hanpasnenune noarorosku 44.03.05 Ileoazozuueckoe obpasosanue (¢ O0eyms npoguniamu
Nno020mMoe6KU)

Hanpasnennocts (npodwiis) noarorosku Hupopmamura-Pusuxa
KBanudukanus (creneHs) BbITYyCKHUKA - bakaiasp

®opma o0yueHus oynas

Coraacoano ¢ YMC IIH UTI'Y PexomennoBano kadeapoii:

[Iporokon Ne8 ot «26» anpens 2019r. HpOTQKOH No L
OT « A4 » 04 ~ 2019r.
[Ipencenarens M.C. I1aBnoBa 3as. kadeapoit 7 A.B. Cemuposn

4

Upkyrck 2019 .




|. lesn u 3a0a9u TUCHUATLUTAHBI (MOTYI51):

Lensamu oceoenus oucyuniunvl « Obwas u IKCNEPUMEHMATLHASL PUUKAY AGTAEMCS
OBJIaJICHHE HAYYHBIM METOOM MO3HAHUS,
OCBOGHUE METO0B (DU3UUECKHUX UCCIICIOBAHUIA;
oBlazieHre (pyHIAMEHTATbHBIMU MTOHITHSIMHE, 3aKOHAMHU U TCOPHSIMH KJIACCUYECKOM U COBpEMEHHOU (DHU3UKH;
(hopMHpOBaHHE TOTOBHOCTH K UCIIOJIB30BAHUIO TEOPETHUSCKUX M MPAKTUICCKUX 3HAHUN U YMEHUH OyAyIIHX MEAaroros.
3adauu oucyuniunol
(hopMUPOBaHHE IEIIOCTHOTO MIPEICTABICHHSI O TIPOIIECCAX U SIBJICHUSX, IIPOUCXOISAIINX B IPHPOJIC;
(hopMHUPOBaHHE TOTOBHOCTH K UCIIOJIL30BAHUIO TEOPETHUCCKHUX U MPAKTUICCKUX 3HAHUW U YMCHHH OyyIIUX IEeIaroros;
(hOopMHUPOBaHHE HAYYHOTO CITOCO0A MBITIICHUS, YMEHUS BUJIETh €CTECTBEHHOHAYYHOE COJICpKaHUE MPoOJIeM, BOSHUKAIOIINX B TIPAKTHUECKOH J1esI-
TETLHOCTH OaKanaBpa,
(dbopMHpOBaHUE YMEHHI CTPOUTH (PU3NYECKHUE MOJICIU M PEelIaTh KOHKPETHBIC 3a/1a4H.

1. MecTo nucuumimmubl B cTpykrype OIIOIL:

2.1 YyeOHas OUCHUILIMHA OTHOCUTCS K YaCTH MPOTrPaMMbl, POpMHUpPYyEMON yuacTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH.

2.2 V3ydyeHue MUCIUIUIMHBI Oa3MpyeTcs Ha 3HAHUSX, MOJTYYCHHBIX IPU U3YUYECHUU AUCIUILINH: MaTtemaruka, MaremaTHdeckuii anmapar pu3ukmy, a
TaK)Xe IPU U3YYCHUHU IIKOJIBHOTO Kypca (PU3UKH.

2.3 TlepedeHb mociieqyOMUX yIeOHBIX TUCITUTUINH, I KOTOPBIX HEOOXOIUMBI 3HAHUS, YMCHHSI M HABBIKH, (DOPMHUpYyEMbIC TaHHON y4eOHOH qUCIIHATI-
nuHoU: «OOmIeHayYHbIe METOBI TO3HAHUSY, «AcTpodusnkay, «CrennanbHble HaydYHbIe 3HAHUS: UCTOPUS U COBPEMEHHOCThY, «Pelienne mpak-
THYECKHUX 3a7a9»

I11. TpeGoBanus k pe3yabTaTaM 0CBOECHHS IMCUMILIMHBI (MOAYJINA):

HepequL IJIAaHUPYEMBIX PE3YJIbTATOB o6yquI/151 IO JUCIHHUITIIMHE (MO,Z[yJ'IIO), COOTHCCCHHBIX C MHAUKATOPaMH JOCTUKCHUSA KOMIIETEHITH

Komnerenuus NuaukaTopbl KOMIETEHIHI PesyabTaTsl 00yyeHHs

IIK-1 CnocobeH BBINOI- VK i 1 3nams: CymIHOCTh TIOHATHH «coAepkKaHHe O00ydeHUs», «oOpa3oBaTelbHbII
HATH TICarOTHYECKYIO Jes- ' CTaHIAPT», « OCHOBHAs 00pazoBaTelbHAs MPOrpaMMay, «IOTOJHHUTEIbHAs 00-
TEIBHOCTH M0 MPOESKTUPOBA- pa3oBaTellbHas Tporpammay, «ydeOHas mporpammay, «padodasi mporpaMmar)
HUIO " peanuzanuu «obOpazoBaTenbHas 00JIaCTh» «y4eOHBIN MpeaMeTy; TpeOoBaHUs 00pa30BaTellb-
00pa30BaTeNpHOTO TMPOIIeC- NpOrpaMM  WCIMITMH  mpeji- | FPIX CTAHAApTOB, HX CTPYKTYPY H COZICpIKaHHE.
ca B 00pa3oBaTeNbHBIX OP- | yernoil 06MACTH  3HAHMIA TSI Ymems: xapaktrepuzoBats TpeOOBaHUS 00pa30BaTEIBHBIX CTAaHIAPTOB; OpPHU-
TaHU3aIsIX OCHOBHOTO 00- SHTHPOBATHhCSI B 00pa30BaTENbHBIX CTAaHAApPTaX, HAXOAWTH HEOOXOIUMYIO WH-

PazpabatbiBaeT yuebHo-
METOIUYECKOE 00ECIIEUEHUE OC-
HOBHBIX 0011€00pa30BaTEIbHBIX




IeT0, CPeHEro 00Iero oo-
pa3oBaHus

peayiM3anuu  00pa30BaTEIHHOIO
mporecca B 00pa30BaTEIbHBIX
OpraHM3alysIX OCHOBHOI'O 00-
mero, cpea”ero oodmero oOpa-
30BaHHs.

(dopmanuIo ¢ y4eToM ceu(pUKH IKOJIbHBIX IPEIMETOB.

Bnaoemy: mnonxonamum K  peanusanuu oOpa3oBaTEIbHBIX IPOrpaMMm IO
y4eOHOMY IPEIMETY B COOTBETCTBUHU C TPEOOBAaHUSAMM COBPEMEHHBIX 00pa3o-
BAaTCJIbHBIX CTAHAAPTOB.

WK k1.2

OcymiecTBIsSIET YPOUHYIO U BHe-
yquHYIO HOCATCIIBHOCTL IIO OHC-
LIUTJTMHAM TIPEIMETHOH 00J1acTh
3HAHHUH.

3namp: QyHnaMeHTaIbHBIE OCHOBBI METOJIMKHA M TEXHOJOTMU OOyYCHHS U
JMAarHOCTUKY JUIsl 0OecrieueH s KauecTBa yueOHO-BOCIIMTATEIBHOTO MIpolecca.

Ymems: onuceiBaTh QpusznyecKue SBJIECHUS U MPOLECCHI, UCIIONb3Ys (pu3nue-
CKYI0 Hay4HYI0 T€PMUHOJIOTHIO, OMIO3HABaTh B NMPHUPOJIHBIX SBJICHUAX WU3BECT-
Hble (HU3HUECKUE MOJIEIH.

IIK-2 CrniocobeH K mpume-
HEHUIO TEOPETHYECKUX 3Ha-
HUW U INPAKTHYECKUX YyMe-
HHUU B  OpenojaBacMoiu
MpeAMETHOM 00IacTu

WK ka1
JleMoHCTpUpYeT BiaJIeHUE CO-
JepKaHNueM, METOJIaMU U UHCT-
pYMEHTapHeM IpernojaBacMon
MpeAMETHOMN 00acTu

3namyp: Puznueckue SBICHHS, 3aKOHBI M TEOPETUYECKHE OCHOBBI (DH3UKH;
OCHOBHBIE CBEJICHUA 00 M3ydaeMbIX (PU3MUECKUX BEJIMYMHAX, OCHOBHBIE, IIPO-
HW3BOJHBIC U HECUCTEMHBIE €IUHHUIIBI UX U3MEPEHU.

Ymems: onvceiBars (u3nuecKue ABIEHHS U IPOLECCHI, UCIIONB3Ys (hU3HUe-
CKYI0O Hay4YHYI0 TEpMHUHOJIOTHIO; OII03HABATh B IIPUPOIHBIX SABJICHUSIX U3BECT-
Hble (U3NYECKUE MOJIEIH.

Bnaoemp: ymenveM NpUMEHSATh YUCIIEHHbIE 3HAUEHUS (YHIAMEHTAIbHBIX
(U3MUEeCKUX KOHCTAHT JUIsl OLIEHKH Pe3y/IbTaToB (PU3MYECKUX HIKCIEPUMEHTOB.

MK mix2.2:

YcTaHaBIuBaeT BHYTPUIIPEAMET-
HbIE ¥ MEXIPEIMETHBIC CBS3U
MEXTy pa3IMIHBIMU pa3jeiiaMu
MPEno1aBaeMoil PEeIMETHOM 00-
JIACTH

3nams: Mecto QU3MKU B 00IIEH cucTeMe HAayK; IPUMEHEHNE (PU3UKH B TEX-
HUKE; CBSI3b (QU3UKH C APYTUMU HAyKaMU.

Ymems: onuceiBath (prsnyueckue sSBICHUS U MPOLIECCHI, UCOIb3Ys pu3nde-
CKYIO Hay4HYIO TEPMUHOJIOTHIO.




IV. COAEP’) KAHUE U CTPYKTYPA JULHUIIJINHBI

4.1. O0beM TUCHUILINHBI (MOAYJIsI) M BUABI Y4eOHO# padoThl

Bun yuednoii paGorsi Bcero yacoB / 3a- CeMecTpbl
YEeTHBIX eJUHHUIL 5 3 1 5 6
AyauTopHble 3aHATHS (BCero) 492 120 96 100 80 96
Jlexnuun 176 40 32 40 32 32
Jlabopartopusie padoTs (JIP) 160 40 32 40 16 32
ITpaktnyeckue 3anstus (I13) 156 40 32 20 32 32
CamocTosiTeTbHas padoTa (Bcero) 282 60 66 80 28 48
CamocrosTenpHas paboTa ¢ KOHCIEKTOM JICKIIUA U JIp. UCTOYHUKAMHU I10 100 20 30 30 10 10
TeMaM
BrinonHeHHE JOMAaNTHUX 3aaHUi IO PEIISHUTO 3a/1a4. 100 20 20 30 10 20
[TonroToBka K BBINOJIHEHHUIO JIAOOPATOPHBIX paboT, opopMIIeHHE MPOTO- 82 20 16 20 8 18
KOJIa U3BMEPEHUN
Bun npomexxyTouHO# aTTecTanuu (3a4eT ¢ OICHKOW, IK3aMEeH) 162 3agerc | Oksamen | OxszameH | Dk3ameH | DK3aMeH
OIIEHKO# (54) (36) (36) (36)
KonTakTHas padora (Bcero) 520 126 102 108 82 102
O61mas TpyA0eMKOCTh qachl 936 180 216 216 144 180
3a4eTHBIC CTMHUIIBI 26 3 5 5 2 3

4.2. Conep:xanue y4e0HOro MaTepuaia JHCIHUIUITMHLI (MOXYJIsA)

Pa3zgen 1. 5.1.B.03.1 Mexanuka.

Tema 1. Mexanuka MaTepuanbHON TOYKU. TpaekTopus IBUKEHMS, IPOWIEHHBIN MyTh, epeMelieHue. JINHelHble KHNHEMATUYECKUE XapaKTe-
pUCTUKM JIBHKEeHUS. HopManbHOE M TaHTeHIMAIBHOE YCKOPEHUS. J[BUKEHUE TOYKHU MO OKPYKHOCTH. YTJIOBOE IEpEMENICHUE. YTIOBBIE CKOPOCTh U
yckopenue. Ilepselil 3akoH Herotona. Macca. Umnynec. Cuna. Bropoii u tpetuii 3akonsl HetoToHa. 3akoH Tsarorenust Hetotona. Cuia TSKECTH U BEC
tena. 3akoH ['yka s neopmanuu pacTspkeHus - cxatusa. Cuiel TpeHus. BHeliHee TpeHue: TpeHue MOKOsl, TPEHHUE CKOJIbKEHUs, TPEHUEe KadeHHs.

Knnemaruka MaTepHaHLHOﬁ TOYKH. I[I/IHaMI/IKa MaTepHaHLHOﬁ TOYKHM.



Tema 2. 3akoHbBI cOXpaHeHHUs B MexaHuKke. MiMmyibe Tena. 3aKkoH coxpaHeHUs UMITysbca. Pabora cuiibl. MomHocTh. DHeprus. [loTreHnuanbaas
sueprus. Kunertnueckas sueprusi. BHyrpeHHsist sHeprusi. 3aKOH COXPaHEHHUs] MEXaHUYECKOW SHEPTUH.

Tema 3. Mexanuka xuIkocTel U ra3oB. 3akoHbl [lackans u Apxumena. Y cinoBusl IJlaBaHus Tel. Y paBHEHHUE HEPA3PBIBHOCTU CTPYU. Y paBHe-
Hue beprymnu s uaeansHoi xuakoctu. @opmyna Toppuuerum. CraTtuka xKUAKOCTEN U ra3oB. J[MHaMUKa KUAKOCTEH U ra3oB.

Tema 4. DiieMEHTHI CHEUANbHON TEOPUU OTHOCUTENbHOCTH. [IpuHIun oTHOCUTENbHOCTH ["anunes. Di1eMeHThl clielMalbHOW TEOPUU OTHOCH-
tenpHOCTH. [IpeobpazoBanus Jlopeniia. OCHOBHO 3aKOH PESITHBIUCTKON JUHAMHKN MaTePUAILHON TOYKHU. 3aKOH B3aUMOCBSI3M MACChl U YJHEPTHH.

Tema 5. MexaHuka CIUIOIIHBIX cpell. MOMEHT UMIyJIbCa U MOMEHT CHJIbI OTHOCUTENIBHO TOYKU. YPaBHEHHE MOMEHTOB JUIsl MaTepUalbHOU
TOYKH M CHCTEMBbI MaTEepPHAILHBIX TOUYeK. AOCOIIOTHO TBepaoe Teno. JlmHamuka TBEpAOro Teina. MOMEHT MMITYNIbCca Tejia U MOMEHT CHJIBl OTHO-
cUTENbHO Ocu. MoMeHT uHepuuu Tena. Kunernueckas sneprus BpameHus. OCHOBHOE YpaBHEHHE JUHAMUKH BpalaTEIbHOIO JBUKEHUS TBEPIOIO Te-
na. 3aKOH COXpaHEHHUsI MOMEHTa UMITyJibca TBepaoro tena. Teopema [roiirenca-1lIteitnepa. JIBmkeHue B HEMHEPIUATBHBIX cCUCTeMaX oTcueTa. CHUITbI
unepuuu. Lleatpobexxnas cuia nnepuun. Cuna Kopuonuca. CtaTiuka TBEpIOro Tena. Y cloBus paBHOBECHUs TBEpIOro Tena. Buasl paBHoBecus . Llentp
TSDKECTH.

Tema 6. Mexanuueckue kojebanus U BoiHbl. KuHemMaTHueckoe ypaBHEHUE JBHKEHUS TOUKH, COBEPILIAIOIICH rapMOHUYECKUE KOJIeOaHHs B OT-
cyrcTBuu cwi TpeHus. [uddepeHnmansHoe ypaBHEHHE TApMOHHYECKOTO ocmmiuisitopa. [loHas sHepruss MEXaHHMYECKOW CHCTEMBI COBEPIIAIOIICH
rapMoHuueckue konebanus. Crnoxenue konebanuii. CroxxeHue rapMOHUYECKUX KosieOaHuil oHOro HampasieHus. ClokeHue B3auMHO NEPIIeHINKY-
JSpHBIX KojeOaHui. 3aTyxaromue Koyiebanus. BeinyxaeHasie konebanus. Pesonanc. [IpogonsHbie U monepeynbie BOJIHBL. CKOPOCTh pacpocTpaHe-
HUs BOJIHBL. BomHOBOE ypaBHeHHe. DHeprus Oerymieit ynpyroit Bonusl. Ctosune BoiHbl. Db ekt Jomnepa.

Pa3nen 2. 5.1.B.03.2 DuaekTpoguHaMuKa.

Tema 1. DnekTpuyeckoe mosie B BakyyMe. 3akoH Kynona. HanpsbkeHHOCTS monst Toueunoro 3apsna. [Ipunnun cyneprnosunuu. [ToTok BekTopa
HanpspkeHHocTH. Teopema Octporpazackoro — ['aycca. PaboTta cun mosst npu nepementieHuu 3apsiaoB. [loTeHman U SKBUNIOTEHIIMATbHBIE TTOBEPXHO-
cTu. ['paAnieHT moTeHnana 1 HanpsHKeHHOCTD OIS,

Tema 2. DJIEKTPOCTATUYECKOE MOJIE€ TPU HATUYUM TPOBOJHUKOB U JUAIEKTPUKOB. HampspkeHHOCTh MOJIA y MOBEPXHOCTH MPOBOJIHUKA U €€
CBSI3b C TTIOBEPXHOCTHOM IJIOTHOCTHIO 3apsna. [[poBogHUKM BO BHEIIHEM AJIEKTpocTaThudeckoM mnojie HaBenmenublie 3apsiabl. DnekTpoeMkocTh. Coenu-
HEHUE KoHJeHcaropoB. [lonspuzanusa ausnekTpukoB. BekTop nonspusanuu. Jusnexkrpuyeckas NpOHULAEMOCTb. HanmpsKeHHOCTh 3JIEKTPUUYECKOTrO
IOJISI B IMDJIEKTPUKAX. DHEPTHUs U TUIOTHOCTh YHEPTUU AJIEKTPOCTATUYECKOTO MO,

Tema 3. T10CTOSHHBIN IACKTPUUYCCKUN TOK. DJIEKTPUUECKUU TOK. 3akoH Oma st yyactka nenu. ConpoTuiieHue mpoBoaHuka. CTOpoHHME
CWJIBL. DJEKTPOBIKYIIas cuiia. 3akoH OMma Jiis yyacTka 1enu, coaepxamero IJC, u qist 3aMKHyTOM 1enu. Pa3HOCTh MOTEHLIMANIOB U HAIPSIKEHUE.
PaboTa n MOIITHOCTH B 1I€TIH TOCTOSTHHOTO TOKa. 3akoH J[koyns — Jlenma. PasserBnennsie nenu. [Ipasuna Kupxroda. Knaccuueckas teopus anexTpo-
MIPOBOAHOCTH METAJIOB. 3aBHCHUMOCThH COTMPOTHUBIICHUSI METAUIOB OT Temmeparypbl. CoOCTBEHHAss W MpPUMECHasl MPOBOJUMOCTh MOITYIPOBOJIHHUKOB.
TepmoaneKTpoHHAS SMHUCCHS M KOHTAKTHBIC SIBJICHUS B METAJIJIaX M MOJIYIPOBOIHUKAX. PaboTa BRIX0/1a 2JIEKTPOHOB M3 MeTa/lIa. TepMOdJIeKTp OHHAS
sMmuccud. TepmoanekTpuueckue siBieHusl. KoHTakTHbIE SIBIEHUS B MOTYIPOBOJAHHUKAX.
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Tema 4. DIeKTPUYECKUI TOK B AJEKTPOJUTAX, ra3ax U B BakyyMme. [IpoBOUMOCTh 3JEKTPOIUTOB. DIEKTpOIUTHYECKass auccoruanus. [1oma-
BIDKHOCTH HOHOB B 3JIEKTposIUTax. 3akoH OMa 11t asekTpoauToB. 3akoHbsl Dapajes. Onpenenenue 3apsaa noHa. AKKyMyJsTopbl. CaMOCTOSITENbHBIN
ra3oBbIi pa3psa. BonbTammnepHas XxapakTepucTHKa razoBoro paspsaa. Buasl paspsaa (Tieronui, 1yroBoi, ICKpOBOW U KOPOHHBIN). Mcnonb3oBanue
ra3oBbIX pa3psA/ioB B TexHuke. KaTonuele yuu.

Tema S. ITocTOSSHHOE€ MarHUTHOE MoJie. MarHuTHOE MOJI€ JIEKTPUUYECKOro Toka. 3akoH Amriiepa. MHayKuMs U HaNnpss>KeHHOCTh MAarHUTHOTO
nosist. 3akoH buo-Casapa-Jlannaca. MarauTHoe moJjie mpsiMoro, KpyroBoro M COJCHOUAANBHOTO TOKOB. MarHuTHbIi MOTOK. [leficTBHe 3JIeKTpUUecKO-
ro ¥ MarHUTHOIO MoJiel Ha ABWXKymuiicsa 3apsaa. Cuna Jlopenua. MaruutHele cBoiicTBa BeniecTBa. HamarnnueHHOCTh. MarnuTHasi IpOHUIIAEMOCTb.
Hua-, mapa- u peppomaraeru3m. Marautaeiii ructepesuc. Touka Kropu. [locTostHable MarHuTel. HOBbIE MarHUTHBIC MAaTEPHAITBL.

Tema 6. DnexrpomaruutHas unaykuus. Onsitel @apanes u npaBuiio JleHuna. DnekTpoaBukyas cuia UHAyKuuu. Buxpesbie Toku. CamonH-
OYKIUS ¥ B3aUMOWHIYKIMSA. DJIEKTPOABMKYIIAs CHJIAa CAaMOMHAYKIMU. MHIYKTUBHOCTh. DHEPrUusi MAarHUTHOTO TOJISI TOKOB. DHEPTHsl U TUIOTHOCTh
SHEPrUU MarHuTHOro mnoius. Biaumounaykuus. TpancopmaTop. DinekTrpoMarHuTHoe moiie. BuxpeBoe snexrpuueckoe moie. Tok cMmemieHus. Diek-
TPOMarHMTHOE IoJie. Y paBHEHHUsI Makcaeia.

Tema 7. DrnekTpoMarHUTHbBIC KOJICOAHMS U BOJIHBI. DIEKTPUUECKHI KonebarenbHblil KOHTYp. CoOcTBeHHbIe Konebanus, opmyna TomriicoHa.
3aryxatomue kojebanus. BoiHyxnennsle konebanus B KoHType. Pesonanc. JIOOpOTHOCTh M T0JIOCa MPOMYCKAaHUS B KOHTYpa. DJIEKTPOMArHUTHBIE
BOJIHBI, CKOPOCTh MX pachpocTpaHeHusi. M3mydeHue 3meKTpoMarHUTHBIX BOJMH. OObeMHas MIOTHOCTh DHEPTHU 3JIEKTPOMarHuTHOro mois. [lotok
sHeprun. Bexrop Ymosa-Ilointunra. [lkana snexkrpomarautHeix BoJiH. [lonmydyenue nepemennoit DJIC. Kazucraunonapusiii Tok. JleiicTByromiee u
CpelHee 3HaueHue nepeMeHHoro Toka. Conporusienue. MHIyKTUBHOCTh U €MKOCTb B LIENU IIEPEMEHHOT0 TOKa. BektopHbie nuarpammel. [locnenosa-
TENBHBIN U MapajuIeNIbHBIA pe3oHaHc. PaboTa 1 MOIIHOCTD B LIETIH MIEPEMEHHOT0 TOKA, aKTUBHASI U PEAKTUBHASI MOILITHOCTD.

Pa3nen 3. 5.1.B.03.3 Onruka.

Tema 1. ['eomeTpuyeckas onTuka. DIEKTPOMarHuTHas Teopus cBeta. CKOpOCTh cBeTa. ACTPOHOMUYECKHE M TaOOpPaTOpHBIE METOMBI OMpee-
JeHus cKopocTu cBeta. OCHOBBI (POTOMETPHUH (IHEPTETHUECKUE U CBETOBbIC €NUHMIIBI). 3akoH JlamOepTa. 3akoH ocBenieHHOCTH. OCHOBHBIE 3aKOHBI
reomerpuueckoil ontuku. [Ipunmun ®epma. [TonHoe BHyTpenHee oTpaxeHue. Tonkue nun3bl. Cepruyeckas U XpoMaTuueckas abeppaiuu, acTurma-
THU3M, KOMa, TUCTOPCHSI.

Tema 2. BonHoBbIe cBoiicTBa cBeta. MHTEepdhepennus cBeta. MeTobl ocyliecTBieHus: HHTepdepeHnnn. [1ogockl paBHOTO HAKJIOHA U PaBHOM
TonmuHb, Koyblla Hetotona. [Ipumenenue unrepdepeniuu, uarepdepomerpsl. Judpaxius cera, meton 300 Openenst. Judpaxnus Opayarodepa.
Hudpakuus ot oxHoi menu. JudpakiuuoHHas pemnieTka U ee xapakTepucTuku. CIeKTpOCKOI M CHEKTpOocKonusi. PeHTreHoBckue nyuu, nudpakius
pEeHTreHOBCKUX Jyuel. [(udpakius Ha ynbTpa3BykoBbIX BoiHaX. [IpunHrumsl romorpaduu. 3akon Mamroca. [lonspusamus cBeta mpu OTpakeHUU U
MpeTOMIIEHNH, 3aKOH bproctepa. PacripocTpaneHnne cBeTa B KpUCTaJUIaX, JBOMHOE JIydenpesomiieHue. Bpaienue miockocT noyisipu3aiuu, 3aKkon da-
pazes.

Tema 3. BzaumonelictBue cBeta ¢ BeniecTBoM. J{ucnepcus cBera. [lornomenue cBera, 3akoH byrepa. ['pynmoBast u ¢a3oBasi CKOpOCTH CBeTa.
Paccesinue cera. MonekynsapHoe paccessHue. Jddext BaBunosa-UepenkoBa. CkopocTh cBeTa. MI3mepeHue ckopocTu cBeta . PacnpoctpaHeHnue cBeta
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B nBIKyImxcs cpenax. Oneir ®uzo. OnbiTel Maiikenbcona-Mopiu. Dddekt Jlomnepa. OnTuueckue XapaKTepUCTUKU CPEIIbl M UX 3aBUCUMOCTH OT
MHTCHCUBHOCTH M3nydeHus. KBagpaTnuHo-HenuHeHbIe U KyOn4ecKu-HennHenble cpeapl. OTKIMK HEMTMHEHHOM cpebl Ha BHEIITHEE BO3/ICHCTBHE.

Pa3znen 4. 5.1.B.03.4. KBanroBasi puzuka.

Tema 1. KBaHTOBBIC CBOWCTBA M3IYYeHHs. TeIaoBoe M3ydeHHE M ero xapakrepuctuku. 3akoH Kupxroda. 3akonsl Credana-bonpiiMana u
cmemnienus Buna. @opmyna Penes-/Ixunca, ['unoresa [lnanka. @oroaddext. Popmyna DitHmTeiiHa 1151 BHEMHETo GoToddexTa. DKCIepruMeHTallb-
HOE MOJITBEPKACHNE KBAHTOBBIX CBOMCTB cBeTa. [Ipumenenue pororddexra. Macca u umnynsc portona. Jlanenue cera. pdext Komnrona. Kop-
IIyCKYJISIPHO-BOJIHOBOM JTyajlu3M, IPUHLIUII JOIIOJIHUTEIbHOCTH.

Tema 2. CoBpeMEHHbIE NPEACTABICHUS O CTPOEeHUU aroMa. CHEeKTpalbHblE CEpUU M3IY4YeHMsl aToMapHOro Bopopona. Popmyna baibmepa.
[Mpunuun Putna. [lnanerapuas monens atoma. [loctynarst bopa. Moaens aroma Bogopoaa no bopy. CoiictBa BosiH ne bpoitna. BomnoBas GyHkius.
CooTHoIIEHNE HEOTIPENETICHHOCTEN.

Tema 3. DeMeHTHI KBAaHTOBOW MexaHWKH. Y paBHeHue [lIpenunrepa, oOiiee U s CTAIIMOHAPHBIX COCTOSHUN. [IpHHIUTI CyITepro3UIK CO-
crosHuid. KBanrosanue sneprun. Ilpocreitmme 3an1aun B KBaHTOBOM MexaHUKU. KBaHToBBIE uncia. CniuH anekrpoHa. [Ipunuun [laynmu. MynsTunier-
HOCTh creKTpoB. CIIMH-OpOUTANBbHOE B3anMoJieiicTBHe. MeXaHn4eCKUii MOMEHT MHOTORJIEKTPOHHOTO aroma. [leproamyeckasl cucreMa 3JeMEHTOB.
IIpupona xapakTepUCTUUECKUX PEHTIE€HOBCKUX CIIEKTPOB.

Tema 4. DneMeHTHI QU3UKN KOHICHCUPOBAHHOTO COCTOSIHUS BemecTBa. MoHHas U koBajieHTHas cBsizb. OOMeHHOe B3anMoeiicTBre. Moseky-
nsipHble criekTpbl. KomOuHannonHoe paccestuue ceera. CloHTaHHOE U BBIHYXKJIeHHOE n3nydeHue. Jlazepsl. [lonsTre o kBaHTOBBIX cTatucTukax. Cra-
tuctuku boze-Ditnmreiina u @epmu-/upaka. BeipoxkneHHBIN 2JIeKTpOHHBIN Ta3 B MeTayuiax. Dueprus Pepmu. Teopus DitHmrelina-/le6as. @OHOHBI.
CaepxmpoBoaumocTb. OOpa3oBaHUE YHEPIeTUUECKUX 30H B KPUCTAUIAX. 30HHAS CTPYKTypa METajUIOB, JUAIEKTpUKOB. COOCTBEHHAs M NpUMECHas
MIPOBOAMMOCTD TOJTYIIPOBOJHUKOB.

Tema S. Pusuka aromHoro sapa. Cocras siapa. XapaKTEpUCTUKHA aTOMHOTO s1pa. SlaepHble CUIIbl U UX CBOMCTBA. DHEPrus CBA3M siapa. Monae-
JIM aTOMHOTO siipa (kanenbHas, 00onodyeuHas). PaanoakTHBHOCTb, 3aKOH paJMOaKTUBHOIO pacraja, npaBuia cMmenieHus. Anbda-pacnan, 6eta-pacnan,
ramMMma-usilydeHue. Snepueie peakuuu. Jlenenue sanep. LlenHsle peakuuu AeneHUs, sIEpHbIE pEaKTOPbl. Peakus cuHTe3a aTOMHBIX SIEp.

Tema 6. DnementapHbie yacTuibl. O01IME cBeleHUs 00 3JeMEeHTapHbIX yacTUlax. OCHOBHBIE XapaKTEPUCTUKU AJIEMEHTApHBIX YacTHUIl. 3aKO0-
HbI COXpaHEHMsI IS 2JIEMEHTApHBIX YacTull. KBapkoBas Mozens anpoHoB. @yHJaMEHTAIbHBIE B3aUMOACHCTBHS.

Pa3znen 5. 5.1.B.03.5 Mouaeky.asipHas ¢puznka u TepMOIMHAMHKA.

Tema 1. MoniekynspHO-KuHETHYECKAsl Teopus ra3oB. OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KMHETHUECKON Teopuu. MaeanpHelil raz. OCHOBHOE
YpPaBHEHNE MOJIEKYJIIPHO- KHHETUYECKON TeOpHH ra3oB. OIBITHBIE ra30BbIE 3aKOHBI. Y paBHeHUe Kiamelipona - MenneneeBa. BHyTpeHHss dHeprus.
Yucno creneHeil cBOOOIbI ra30BbIX MOJIEKYJI. 3aKOH O paBHOpACIIPE/IeIeHUN YHEPTUHU YACTHIL IO CTENEeHsIM cBOOObl. CpeqHIe BETMUMHBI B ONMCAaHUN
MOJIEKYJISIPHBIX cucTeM. Pacnpesenenne 4acTull Mo 3HaYEHUSIM MOTEHIMAIbHOM HEPTUU BO BHEUIHEM CHUJIOBOM mosie. bapomerpuueckas ¢popmyna.
Pacnipenenenne MakcBeiia 1o CKOpOCTSIM TEIJIOBOTO ABMKEHUS . CKOPOCTH MOJIEKYII.
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Tema 2. OCHOBBI TEPMOJAMHAMUKH U cTaTUCTHYEecKON dhu3uku. [lepBoe Hauano repmoguHamMuku. TemroeMkocTs. DopMyIUpoOBKa IMEPBOTO Ha-
yaja TepMoAuHaMuKH. [IpumMeHeHune nepBoro Havaia TEpMOAMHAMMKYU K u3omnpoueccaM. M3o0apuueckuil npouecc B uaeansHoM rase. Mzorepmuye-
CKHIl poliecc B UeanbHOM raze. AnuabaTHuecKuil nporecc B uaeanbHoM rase. [lonutponuueckue npouecchl. TemoeMKOCTh B pa3MyuHbIX IpoLec-
cax. TemmoeMKOCTb CMeCH Ta30B. DHTAJIbIUS KaK (YHKLIUS COCTOSIHMS CHCTEMBbl. PaBHOBECHbIE M HepaBHOBECHBIE Mporecchl. OOpatumbie U
HeoOpaTumble npouecchl. lluknuueckue kpyrosoie nmpouecchl. Iukn Kapro. XonoaunsHas u teruioBas mMamuHa. Kosgdunuent nonesHoro neict-
BUs. BTOpoe Hayano TepMoIMHAMHKH JUIsI OOPaTUMBIX MPOLIECCOB. DHTPONHUS KaK (PYHKIIHS COCTOSHUS cUCTeMbl. BTopoe Hayaao TepMOIUHAMUKH JUIS
HeoOpaTuMbIx nporeccoB. HepaBenctBo Kinaysuyca. [IpuHiun Bo3pacTaHus SHTPOIIUU. DHTPOIUS U BEPOSITHOCTh COCTOSIHUS CUCTEMBI.

Tema 3. DneMeHTHI HU3HYECKON KMHETUKHU. SIBICHUS MEpeHOca U UX TeOpHs Ul HICabHBIX Ta30B. TemIonpoBoAHOCT. BHyTpeHHee TpeHue
(Bs13x0CTh). JJuddy3us. Pacnpenenenne Moiekyn 1o JUIMHaM X CBOOOJHBIX Tpoberos. OO11ee ypaBHEHHE AJIs SIBICHUS IIEPEHOCa B UICATIbHBIX Ta3ax.
Huddysus B uaeanpHbIX ra3ax. TemionpoBOJHOCTh B HICANBHBIX ra3ax. YpaBHeHne @ypne. BHyTpeHHEe TpeHHE B HI€AIbHBIX ra3zax. Y paBHEHHE
Herorona. Kunernueckue ko3 GuULUEHTHI U CBSA3b MEXY HUMHU.

Tema 4. Peanbuble ra3pl ¥ KUAKOCTH. CHIIBI MEXKMOJEKYISIPHOTO B3auMOJCHCTBUA. YpaBHeHue Ban-nep-Baanwca. M3zorepmbr Ban-nep-
Baansca. Kpurnueckoe coctossHue BelecTBa. BHyTpeHH:s SHEPrus peanpbHoro raza. JHTanbnusa. CKUKEHUE Ta30B U NIOJIYYEHUE HU3KUX TEMIIEPATyp.
CoiicTBa xujkoro cocrosinus. IloepxHocTHbii cinoii. [loBepxHocTHOE HaTskeHHe. CMaunBaHue, HECMadlBaHUe, KpaeBoil yroi. /laBineHue mnon uzo-
THYTOH MOBEPXHOCTBIO KUAKOCTH - popmyina Jlannaca. JJoGaBouHOe AaBiIeHME 1)1 IPOU3BOJIBHBIX TOBepXHOCTEH. KanumspHble sBIeHuUS.

Tema 5. Teepabie Tesna. Kpucrannmueckoe coctosiHue BemiecTBa. JHeprus cBa3u. OCHOBHBIE XapaKTEpUCTHUKU KpucTaioB. Knaccudukanus
KpuctamioB. AHnzotponus. Jledektsl B kpuctamiax. Pa3oBble Iepexo/ibl IEpBOro U BTOporo poja. YpasHenue Kianeiipona - Knaysuyca u ero npu-
MEHEHHE K IIpoLieccaM UCIapeHusl U KOHJEHCAllUK, BO3TOHKH (CyOaMMaliiu), IIaBJIeHus: U KpucTajn3auuu. JuarpamMma coctosiHus Beuiectsa. Tpoii-
Has TOYKa.

Tema 6. Camoopranusyromuecs cuctemMbl. Camoopranu3zanus B pusnueckux cuctemax. TerioBas KOHBEKIMS KaK IPOTOTHI SIBJIEHUH caMOOp-
rannzauuu B gusuke. Sueiika benapa. Cunepreruueckuii nogxoa. Camoopranuszaius 1 xaoc. OCHOBHbIE TOJI0XKEHUSI HEPABHOBECHOM TEpMOIMHAMHU-
KH.

4.3. Pa3nenbl M TeMbl TUCIUNJIMH (MOAYJIeil) M BUABI 3aHSITHH

Bungl 3aHsaTHH B 4acax

n/n | HaunmenoBanue pasnena HaumenoBanue TeMsl Jlexuun | Ilpaktuueckue | JlaboparopHbie CPC Bcero
3aHATHUS paboTHI
1 kypc, 2 cemecmp
1 Tema 1. Mexanuka MaTepuaIbHOM 6 6 4 10 26
TOYKH.
2 Tema 2. 3aK0HBI COXpaHEHHUSI B Me- 8 8 4 10 30




XaHHKE.

3 | Pasgen 1. Mexanuka Tema 3. MexaHuKa KUAKOCTEH U 6 - 10 22
rasos.
4 Tema 4. Dj1eMeHTHBI ClIeHATILHOM 6 - 10 22
TEOPHH OTHOCUTEILHOCTH.
5 Tema 5. Mexannka CIUIOIIHBIX CpPel. 6 4 10 26
6 Tema 6. MexaHu4yeckue KoJIe0aHUs 8 28 10 54
W BOJIHBI.
2 Kypc, 3 cemecmp
7 Tema 1. JnekTpryeckoe moJie B Ba- 4 4 8 20
KyyMe.
8 Tema 2. JnekTpocTaTu4ecKoe mnoJie 4 4 10 22
MPH HAJTUYUHU IPOBOIHUKOB U JIU-
3JIEKTPHKOB.
9 | Paspea 2. Duexrpoau- | Tema 3. [locTOSIHHBII dJIeKTpHYe- 6 8 10 30
HAMHKa CKHH TOK.
10 Tema 4. DjekTpuyeckuii TOK B 4 - 10 18
3JIEKTPOJIUTAX, I'A3aX U B BAKYYMe.
11 Tema 5. IlocTOsIHHOE MATHUTHOE 4 4 8 20
moJie.
12 Tema 6. DneKTpOMArHUTHAA HHAYK- 6 4 10 26
nuq.8
13 Tema 7. D1eKTpOMArHUTHBIE KOJIE- 4 8 10 26
0aHus ¥ BOJIHBI.
2 kypc, 4 cemecmp
14 Tema 1. 'eomeTpuyeckasi onTuka. 14 12 24 56
15 | Pazgen 3. Onruka Tema 2. BoiHOBbBIE CBOMCTBA CBETA. 16 16 26 66
16 Tema3. BzanmoaeiicTBue cBera ¢ 10 12 30 58
BeIEeCTBOM.
3 Kypc, 5 cemecmp
17 | Tema 1. KBauToBBI€ CBOICTBA H3- 4 6 4 18




JIyYeHMms.

18 Tema 2. CoBpeMeHHbI€ MpecTaBIIe- 6 6 6 6 24

Paznen 4. KsaHTOBasi | HMSI 0 CTPOEHMH aTOMA.

19 | ¢pusuka Tema 3. Dj1eMeHTHI KBAHTOBOM Me- 6 6 - 6 18
XaHHKH.

20 Tema 4. DneMeHTHI (PU3MKH KOH/IEH- 6 6 - 4 16
CHPOBAHHOTO COCTOSTHHSI BEIEeCTBA.

21 Tema 5. ®u3nKa aTOMHOTO siApA. 6 6 4 16

22 Tema 6. J1eMeHTApPHBIE YACTHIIBI. 4 4 4 4 16

3 Kypc, 6 cemecmp
23 | Paznen 5. MoJekyasp- | Tema 1. MosekyJisipHo- 6 6 4 8 24
Hast GU3MKaA W TEPMOJH- | KHHETHYeCKasl TEOPHs ra3oB.

24 | HamMHKa. Tema 2. OCHOBBI TEPMOJMHAMUKH U 6 6 12 8 32
CTATHCTUYECKON (PU3uKM.

25 Tema 3. DiemeHThI pu3uvecKoOi KH- 6 6 12 8 32
HETHKH.

26 Tema 4. PeajabHble ra3bl M JKHIKO- 6 6 8 20
CTH.

27 Tema 5. Teepabie Teda. 4 4 4 8 20

28 Tema 6. Camoopranusymwuuecst 4 4 - 8 16
CHCTEMBI.

4.3.1. [lepevyeHb NPAKTHYECKUX 3aHATHI U J1a00PaTOPHBIX padoT

HpaKTuquKue (CeMI/IHapCKI/le) 3aHATHSA, UX COACPKAHUC

HaumeHoBaHue pasje-

JIOB 1 TEM

Conep:xkanue

®opmMbl IPOBEICHUSA

Pa3zpean 1.

Mexanuka
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Tema 1. Mexannka mate-
puasbHON TOukKH. (6 4a-
COB)

JIuHeiiHble KMHEMATHYECKHE XapaKTEPUCTUKHU JBIHKeHUA. Macca. Mmynbc.
Cuna. Bropoii u tpetuii 3akonbl Hetotona. 3akon Tsarorenust Hetorona. Cuna
TSDKECTH U Bec Tena. 3akoH ['yka. JluHaMuka MaTepraibHON TOYKH.

Tema 2. 3akoHbl coxpa-
HeHUus B MexaHuke (8 ua-
COB)

HNmnynbe Tena. 3aKkoH COXpaHEHHS UMIynbca. Pabora cuibl. MOIIHOCTS.
Oueprus. [lorenuuanbHas >Heprus. Kunetnyeckas sHeprusi. 3aKOH coxpa-
HEHUSl MEXAaHUYECKOM SHEPTUU.

Tema 3. Mexanuka Xum-
KoCTel u ra3oB (6 4yacoB)

3akonbl [lackans u Apxumena. YcioBus IjiaBaHus Teia. YpaBHeHue bep-
HYJUTU JJISL UI€aTbHOM KUAKOCTH. CTaTHUKa XKUJKOCTEH U T'a30B.

Tema 4. DneMeHTHl crie-
LAAJBHON TEOPUM OTHO-
CUTENBHOCTH (6 9acoB)

DNeMeHTHI CeUaIbHOM Teopun oTHOcUTeNnbHOCTHU. [IpeobpazoBanus Jlopen-
11a. 3aKOH B3aMMOCBSI3H MacChl U DHEPIHH.

Tema 5. Mexanuka
CIUTOLIHBIX cpef (6 4acoB)

MomMeHT uMITyjbCa TCJIa U MOMCHT CHUJIbBI OTHOCHUTCIIBHO OCH. MomeHT
HHCPpLUU TCIIA. OcHoOBHOE YpaBHCHHUEC JUHAMUKH BpallaTCIIbHOTO ABUXKCHUA
TBCPAOTO TCIIA. Brrunciaenare MOMEHTOB HHCPLUH.

HpaKTI/I‘{eCKOG 3aHATHUC C 5DJICMCHTaAMH
AUCKYCCHHU, PCIICHUE 3a/1aY 110 TCMC.

Tema 6. Mexanudeckue
KojeOaHuss U BOJHBI (8
4acoB)

Konebanuss B orcyrctBum cuin tpenus. JuddepeHumansHoe ypaBHeHHE
TapMOHHMYECKOTO OCHWLIATOpa. 3aryxamomue kosiebanus. JuddepeHin-
aJIbHOE YPAaBHEHUE BBIHYKIICHHBIX KOJICOAHUH W ero peiieHue. Pe3oHaHC.
[IpononwsHbie U MoONepedHbie BOJIHBI. BoiHOBOe ypaBHEHHE. DHeprus Oe-

T'yLIEW YyIIPYyrou BOJHBI.

TCCTI/IPOBaHI/IC 0 MaTepuaily pa3acia.

Pa3nes 2. DieKkTpoaMHaAMHUKA

Tema 1 DnekTpuueckoe
moJie B BakyyMme. (4 1aca)

3akoH Kynona. HanpspkeHHOCTh mosist ToueuHoro 3apsiaa. [Ipunnun cynepmo-
suru. Teopema Octporpaackoro — ['aycca. Paborta cuit momst npu nepemeriie-
HUU 3aps10B. [loTeHman u SKBUMIOTEHIIMATIbHBIE TOBEPXHOCTH.

Tema 2 Dnekrpocraruye-
CKO€ TOJIe NP HATUYHH
MIPOBOJTHUKOB M JHMJICK-
TPUKOB. (4 Jaca)

[IpoBoaHMKHM BO BHEIIHEM 3JIEKTpocTaTHueckoMm nosie HaBenenusle 3aps-
Ibl. OnexrpoeMKocTb. CoenuHeHne KoHAeHcaTtopos. Ilomspuzanums auanex-
TPUKOB. DHEPTrUsl U MJIOTHOCTh SHEPTUU JIEKTPOCTATHUECKOTO MOJIS.

[IpakTnueckoe 3aHATHE C DTIEMEHTAMHU
JMCKYCCHHM, PELICHUE 33/1a4 110 TEME.
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Tema 3 [locTossHHBIM
BJIEKTPUYECKUN TOK.
(6 gacoB)

3akon Oma miig yvyactka menu. ConpoTuBIIeHHE NPOBOJIHUKA. 3akoH Oma s
ydacTtka 1enu, cogepsxkamero JC, u 1y 3aMKHYTOM 1ienu. Pa3HOCTh OTEH-
[UAJIOB W HampspKkeHue. PaboTa 1 MOIIHOCTH B IIEMH MTOCTOSTHHOTO TOKA. 3aKOH
Hxoyns — Jlenma. Pa3zsersnennsie nenu. [Ipasuna Kupxroda. Pabora Berxona
AJICKTPOHOB W3 MeTajuia. TepModieKTpoHHas 3Muccus. KoHTakTHas pa3HOCTh
noteHuanoB. TepMmoanekTpuueckue siBjieHus. KOHTakTHBIE SIBJICHUSI B MOJY-
MIPOBOTHUKAX.

Tema 4. Dnextpuyeckuit
TOK B 3JIEKTPOJIUTAX, ra3ax
U B BakyyMme. (4 yaca)

3axon Oma Ju1st 371eKTpoauToB. 3akoHbl Papajes. ['aapBaHUUECKUE 3JIEMEHTBHI.
[Tonapuzanus raabBaHUYECKHX 37eMEHTOB. CaMOCTOSATENbHBINA Ta30BbIi pa3-
psa. BonbrammepHass xapakTepuCTHKa Tra3oBOro paspsaa. Buasl paspsana
(Tneronuii, TyroBoi, ICKPOBOW M KOPOHHBIN.

Tema S. [locTosiHHOE
MarHuTHoOE moJe. (4 Jaca)

3akon Awmmepa. 3axkoH buo-Capapa-Jlamnaca. JleiicTBUE 3JIEKTPUYECKOTO M
MarHMUTHOTO ToNiel Ha aBwxkymuics 3apsa. Cuma Jlopenma. MarHutHbie
CBOICTBA BellecTBa. HaMarHn4eHHOCTb.

Tema 6. DnekTpoMarHuT-
Has UHAYKLUA. (6 4acoB)

OmneiTel @apanes u npasuwio JleHna. DIeKTpOABWKYILAsA CHJIa CAMOUHIYK-
mun. UaayktuBHOCT. B3ammounnykmms. Tpancopmarop. DieKTpoMarHuT-
Hoe nosie. Buxpeoe anekrpuueckoe none. Tok cMmeleHus. JNeKTpOMarHuT-
Hoe noJie. YpaBHeHus: MakcBeia.

Tema 7. DnekTpoMarHuT-
HbI€ KOJICOaHUS U BOJIHBI.
(4 gaca)

CoOctBennbie konebanus, hpopmyna Tomrcona. 3aryxaronue KoueOaHus.
BeinyxeHHble KosleOaHusl B KOHType. Pe3oHaHc. DeKTpOMarHuTHbIE BOJIHBL,
CKOpocTh uX pacnpoctpaHeHus. [llkana snexkrpomMarHuTHbeIX BosH. KBasucra-
IHMOHAPHBIA TOK. J[eMCTBYyIOIIEE U CpeAHEE 3HAUEHUE MMEPEMEHHOI0 TOKa. Pa-
060Ta ¥ MOIIHOCTh B IIeNM NMEPEMEHHOI'0 TOKAa, aKTMBHAs U PEaKTUBHAs MOII-
HOCTb

TCCTI/IPOBaHI/Ie o MaTepuaily pa3acia.

Pazgen 3. OnTuka

Tema 1. T'eomeTrpuueckas
onrtuka. (6 4acoB)

OcHoBbI poTOMETpUHN (IHEPTETUUYECKUE U CBETOBbIE €UHUIIBI). 3aKOH JlaM-
6epta. 3akoH ocBeleHHOCTH. OCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTHKH.
[Tpunnun ®@epma. [lonHoe BHyTpeHHEE OTpakeHHe. TOHKHE JTUH3HI.

HpaKTI/I‘IeCKOG 3aHATHUC C DJICMCHTaAMU
AUCKYCCHHU, PCIICHUEC 3a/1aY 110 TCMC.
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Tema 2. BoHOBEIE CBOI-
cTBa cBeTa. (8 4acoB)

Wutepdepennys ceera. [lonockl paBHOTO HAKIIOHA M PaBHOW TOJIIMHBI, KOJIb-
na Heiorona. Jqudpakmus dpaynrodepa. Judpakuus ot omgHoi mmenu. J(u-
¢bpakunoHHas pemietka. 3akoH Manroca. PeHTreHoBckue iydu, Tudpakuus
PEHTICHOBCKUX Jyded. Judpakiuus Ha ylbTpa3BYKOBBIX BOJHAX. BpaieHue
TUTOCKOCTH TIOJISIpU3aliui, 3akoH Papayes. J[BoitHOe mydenpenomieHue.

Tema3. BisaumojeiicTsue
CBETAa C BEILIECTBOM.
(6 gacoB)

[Tornomenue cera, 3akoH byrepa. ['pynmoBas u (a3oBast CKOPOCTH CBETA.
Paccesinne cBera. OnbiT @u3o. OnbiTel Maiikenbscona-Mopau.

TectupoBanue o MaTepuaiy pasziena.

Paznen 4. KBanroBasi pusuka

Tema 1. KBanrtoBbie
CBOMCTBA U3JIy4YCHHUS.
(4 gaca)

TemmoBoe u3nydeHne U ero xapakrepucTuku. 3akoH Kupxroda. 3akonst Cre-
¢dana-bonpiimMana u cmemenuss Buna. @opmyna Penes-/[xunca, ['unotesa
[Tnanka. ®otorddext. @opmyna DiHIITEIHA A7 BHEmHETo (hoTodddexTa.
JlaBieHue cBera.

Tema 2. CoBpemeHHbIE
NPE/ICTaBICHUS O CTpoe-
HUU atoma. (6 4acoB)

®opmyna bansmepa. [Ipunanun Putna. [lnanerapnas moaens aroma. Ilocryna-
16l bopa. Moznens aroma Boznopona no bopy.

Tema 3. DiaeMeHTHI KBaH-
TOBOU MEXAHHUKH.

VYpasuenue lllpeaunrepa, oOuiee u 1 CTAMOHAPHBIX cOCTOsTHUMA. [TpuHIINT
cymneprio3uinuu cocrosiuuid. KBantoBanue sHepruu. KanToBsie uncna. CriuH

(6 yacoB) anekrpoHa. [Ipunnun [Taynu.
Tema 4. Dnementsl Gusu- | MlonHas u koBasieHTHas cBsi3b. OOMEHHOE B3auMoieicTBrEe. MoJieKysipHbIe
KM  KOHJEHCHUPOBAHHOIO | criekTpbl. KoMOMHanmonHoe paccesinie cBeta. CIOHTaHHOE M BBIHYKJIEHHOE

COCTOSTHUSI BEIIIECTBA.
(6 gacoB)

m3nyuenue. Jlazepol. Ctatuctuku boze-DitHireiina u ®epmu-lupaka. Duep-
rust @epmu. Teopus DiinireiiHa-/lebas. DOHOHBI.

Tema 5. ®dusuka aromHO-
ro sijpa. (6 yacoB)

OHeprus cBsi3u sApa. PagmoakTHUBHOCTh, 3aKOH PAaJUOAKTHUBHOTO pacraja,
npaBuia cMerieHus. Anbga-pacnan, Oera-pacmaj, ramma-uszinydenue. Snep-
Hble peakuuu. Jlenenue saep. Llennsle peakiuu neneHus, saepHble peakTopbl
. Peakuys cuHTe3a aTOMHBIX S€Ep.

HpaKTI/I‘IeCKOG 3aHATHUC C OJICMCHTaAMU
AUCKYCCHHU, PCIICHUC 3a/1aY I10 TCMC.
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Tema 6. DneMeHTapHbIC
yacTHIbL. (4 yaca)

OcCHOBHEBIE XApPaKTEPUCTUKU DJIEMCHTAPHBIX YaCTHULI. 3aKOoHBI COXpaHCHUA IJIA
QJICMCHTAPHBIX YaCTHII. KBapKOBaH MOZACIIb aApOHOB. CDYHI[aMeHTaJIBHBIC
BSaHMOHCﬁCTBHH. OCHOBHBIE XapaKTCPUCTHUKU IJICMCHTAPHBIX YaCTHII. 3aK0HBI
COXpPAaHCHUA JIA 3JICMCHTAPHBIX YaCTHII. KBapKOBaSI MOZCIIb aIpOHOB. CDYH-
JaMCHTAJIbHbIC BSaHMOHeﬁCTBHH.

TectupoBanue 1o Marepuaiy pasiena.

Pa3nes 5. MoJsiekyasipHas (pM3MKa M TEPMOAUHAMHUKA.

Tema 1. MonexynsapHo-
KHHETUYEeCKasi TeOpHus Ta-
30B. (6 4acoB)

Nneanbuepiii Ta3. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO- KMHETUYECKOW TEOpHUU
ra3oB. YpaBHenue Kianeiipona - MeHnneneeBa. PacnpeneneHre 4acTull BO
BHEIIHEM CHJIOBOM Tiofie. Pacnpenenenrne MakcBeria o0 CKOPOCTAM TEIJIOBO-
T'O JIBUXKCHUS.

Tema 2. OcHOBBI TEpMO-
JTUHAMHUKA ¥ CTaTUCTHYC-
ckoi (hu3ukH. (6 4acon)

[lepBoe Hauano tepmoguHamMuku. [I[pumMeHeHHe MepBOro Hayajia TepMOJIMHA-
MHUKH K H30mporeccaM. AnnadaTuyeckuil mpoiiece B uaeanbHoM raze. [lomuT-
poruueckue mpoieccel. PaBHOBECHBIE M HEpaBHOBECHBIE Mpoliecchl. OOpaTu-
MbIe U HEOOpaTUMbIe Tpolecchl. [luKiIMyeckue Kpyrosbie mporecchl. L{uki
Kapno. Xonogunbnas u teruioBas MammnHa. KoaguimeHt moiae3Horo aenct-
BUs. Bropoe Havano TepMOAMHAMUKHY JUIs1 OOpPaTUMBIX IIPOIECCOB.

Tema 3. DnemeHTsl GU3U-
4YecKOoW KHMHETUKH. (6 ua-
COB)

SIBneHust mepeHoca W WX Teopus A uieanbHbIX Ta3oB. Huddysus. Obuee
YpaBHCHHUC IJId ABJICHHA MEPCHOCA B UACAIBHBIX ra3ax. TGHJIOHpOBOIlHOCTI) B
uJeanbHBIX Ta3ax. YpaBHeHue @Pypre. BHyTpeHHee TpeHue B WeanbHBIX Ta-
3ax. YpaBHeHue HproToHa.

Tema 4. Peanbubie ra3sl 1
XKUIKOCTH. (6 4acoB)

VYpaBaenue Ban-nep-Baanbca. Kputndeckoe coctosiHue BelecTBa. DHTAIBITHSL.
CgoiicTBa xxuakoro coctosiHus. [loBepxHOCTHOE HaTspKeHHe. KanuispHele sBieHus.

Tema S. Tsepable Tena.
(4 gaca)

Kpucrannuueckoe cocrosHue BeniectBa. Knaccudukanus xpucraiioB. AHU-
3oTponus. [ledextsl B kpuctamax. da3oBbie nepexoabl MEPBOrO U BTOPOTO
pona. Ypasuenue Kianeiipona — Knaysuyca. /[luarpamma cocTosiHUs BeleCT-
Ba. TpoliHas ToukKa.

HpaKTI/I‘ICCKOG 3aHATHUC C 5JICMCHTaMH
JUCKYCCHHU, PCIICHHUE 3a/1a4 110 TEMC

Tema 6. Camoopranu-
3yroIuecss CucTembl. (4
yaca)

Camoopranuzanus B GU3NUECKUX cucTeMax. TernoBas KOHBEKIMS Kak MPOTO-
THUII SIBJICHUH caMoopranu3anuu B pusmke. Sueiika benapa. Cuneprerudeckuii
noaxox. Camoopranuzanus u xaoc. OCHOBHBIE ITOJIOKEHUSI HEPAaBHOBECHOM
TEPMOJIMHAMUKH.

TCCTI/IPOBaHI/Ie o MaTepuainy pa3acia.
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.HaﬁOpaTOPHLIe 3aHATHHA, UX COACPKAHUEC

HaumenoBaHue pasje- Conep:xkanue @®opMbI 0TYETHOCTH
JIOB M TeM
Pasnen 1. Mexanuka
Tema 1. Mexanuka mare- | Jlabopamopmsie pabomol. [IpencraBienre OTYETOB IO Jlabopa-
pHATBbHON TOYKH 1. H3yueHue npsMOJIMHEHHOTO IBUKECHHUS TEJl M ONPE/ICIICHNE YCKOPEHHs | TOPHOMY HCCJIEIOBaHUIO, OTBETHI Ha
cBOOOHOrO NaJIeHUs C IOMOIIIbIO MallMHBl ATByAA. (4 yaca) KOHTPOJIbHBIE BOIIPOCHI.
Tema 2. 3akoHb! coxpa- JlaGoparopHble pabOTHI: [IpencraBnenue otueroB 1o jgabopa-
HEHUSI B MEXaHUKE 1. OmpezeneHue CKOPOCTH Iy C MOMOIIBIO KPYTHIbHO-0AIICTHYECKOrO Ma- | TOPHOMY HCCIIE[IOBaHHMIO, OTBETHI Ha
sTHHUKA. (4 Jaca) KOHTPOJIbHBIE BOIIPOCHI.
Tema 5. Mexanuka 1. WUsyyenwue BpamateabHOTO JBHKEHHUS TBEPJOTO Teia Ha mpuMepe ma- | [IpencraBinenue otuetoB mo Jabopa-
CIUIOIIHBIX Cpe arauka O6epoOeka. (4 yaca) TOPHOMY HCCJIEAOBAaHUIO, OTBETHI Ha
KOHTPOJIbHBIE BOTIPOCHI.
Tema 6. Mexanuueckue | Jlabopamopuwie pabomuvl: [IpencraBnenue otueroB mo jabopa-
KoJ1e0aHus U BOJIHBI 1. OmpeneneHue yckopeHUs: CBOOOJHOTO MAJCHHS C MOMOIIBI0 (uU3NUe- | TODHOMY HCCIIEJOBaHMIO, OTBETHI Ha

CKOT0 MasiTHUKA. (4 yaca)

2. V3yueHue CBOOOJHBIX U BBIHYXJECHHBIX KoJeOaHUN KoseOaTelbHON
CUCTEMBI C OJTHOM CTETEHBIO0 CBOOOIBI. (4 "aca)

3. HMsydenue nedopmaiuu pacTspkeHUs (CKaTHsl) U omnpeaeieHue Moayis FOH-

ra. (4 gaca)

N3yuenue npereccun rupockona. (4 gaca)

N3yuenne coOCTBEHHBIX Kosebanuii cTpyHsl. (4 daca)

Omnpenenenne cKOpocTH 3ByKa. (4 yaca)

M3yyeHne mapamMeTpuyeckoro pesonanca. (4 gaca)

No ok

KOHTPOJIbHBIC BOIIPOCHI.

Pa3nes 2. DiekTpoaiMHaMuKa

Tema 1 DnekTpuueckoe
OJI€ B BAKyyMe.

Jlabopamopuvie pabomul:
1. Onpenenenne ynenpHOTO 3apsiia JIEKTPOHA PA3TUYHBIMA METOIaMHU.
(4 gaca).

Hpe)ICTaBJ'IeHI/Ie OTYCTOB I10 na6opa—
TOPHOMY HUCCIIECOJOBAHNIO, OTBCTEI HA

KOHTPOJIBHBIC BOIIPOCHI.
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Tema 2 DnekTpocTaTuye-
CKOE T0JIE MPU HATUYUU
MIPOBOJHHUKOB M TUAJICK-
TPUKOB.

Jlabopamopusie pabomol:
1. HccnenoBanue 37a€KTpOCTATHUECKOTO MOJIs. (4 yaca)

[IpencraBienue oTueTOB 110 J1abopa-
TOPHOMY HCCJICIOBAHHIO, OTBETHI Ha
KOHTPOJIbHBIE BOTIPOCHI.

Tema 3 I[TocToHHEIN
BJIEKTPUYECKUM TOK.

Jlabopamopusie pabomol.
1. M3mepeHue CONpOTHUBIIEHUS IPOBOJHUKOB (METOJA aMIlepMETpa-
BOJIbTMETPA M METOJ] MOCTHKA YHUHCTOHA). (4 Jaca)
2. H3ydenue temmepaTypHOU 3aBUCUMOCTH XapaKTEPHUCTUK MPOBOJHUKO-
BBIX MaTepHUaJIoB. (4 Jaca)

[IpencraBienue oT4eTOB 10 J1abopa-
TOPHOMY HCCJICIOBAHUIO, OTBETHI Ha
KOHTPOJIbHBIE BOTIPOCHI.

Tema 5. IlocTostHHOE
MAarHUTHOE II0JIE.

Jlabopamopusie pabomol.
1. H3zyuenwue rucrepesuca GeppoMarHuTHBIX MaTepHaIIOB. (4 daca)

HpeHCTaBHeHI/IC OTYCTOB I1I0 JIa6opa—
TOPHOMY HUCCIICAOBAHNIO, OTBCTHI HA
KOHTPOJIbHBIC BOIIPOCHI.

Tema 6. DnekTpoMarHuT-
Hast MHTYKIHUS.

Jlabopamopuvie pabomul.
1. Wsyuenwue sBiieHUs B3aMMHOW MHAYKLUU. (4 daca)

IIpencraBnenue oT4ETOB 110 J1AOOPaA-
TOPHOMY UCCJIEJOBaHHIO, OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI.

Tema 7. DnekTpoMarHuT-
HbIE KOJICOAHUS U BOJTHBI.

Jlabopamopusie pabomol.
1. HccnenoBaHue 3aTyxXalonmx KoyieOaHuil B koyebarebHOM KOHTYpe. (4
yaca)
2. VccnemoBaHue 3aKOHOB IIEPEMEHHOTO TOKA. (4 Jaca)

HpeHCTaBHeHI/IC OTYCTOB I1I0 JIa6opa—
TOPHOMY HUCCIICAOBAHNIO, OTBCTHI HA
KOHTPOJIbHBIC BOIIPOCHI.

Pa3zgen 3. OnTuka

Tema 1. ['eomeTpuueckas
OINTHKA.

Jlabopamopusie pabomol.
1. UsyueHwue 3aKOHOB reOMETPHUECKOM ONTUKHU. (12 vaca)

[IpencraBneHue oT4ETOB 1O J1AOOPaA-
TOPHOMY UCCIIEJOBaHHIO, OTBETHI HA
KOHTPOJIbHBIE BOIIPOCHI.

Tema 2. BonHoBbIE CBOM-
CTBa CBETa.

Jlabopamopuvie pabomul:
1. Uzydenwue siBiaeHuUs: uHTEpHEPEHINU. (8 4acoB)
2. W3ydenue sBneHMs qUQpakLuu cBeTa. (8 yacos)

Hpe)ICTaBJ'IeHI/Ie OTYCTOB I10 JIa6opa—
TOPHOMY HUCCIICAOBAaHNIO, OTBCTEI HA
KOHTPOJIbHBIC BOITPOCHI.

Tema3. B3zaumonaeiicteue
CBETA C BEIIECTBOM.

Jlabopamopusie pabomol.
1. HUccnenoBanue B3aMMOJICUCTBUS CBETA C BEIIECTBOM. (12 yacos)

[IpencraBneHue oT4ETOB 1O J1AOOPa-
TOPHOMY HCCIIEJOBaHHIO, OTBETHI HA
KOHTPOJIbHBIE BONPOCHI.

Pasnen 4. KanToBas pusuka
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Tema 1. KBanToBrie
CBOMCTBA U3JIy4YCHHUS.

Jlabopamopusie pabomol:
1. IIposepka 3akoHa Credana-bonpimana. (2 gaca)
2. 3axonbl BHemHero Gorodddexra. (4 yaca)

[IpencraBienue oTueTOB 110 J1abopa-
TOPHOMY HCCJICIOBAHHIO, OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI.

Tema 2. CoBpemeHHbIE
IPEJCTAaBICHU O CTpoe-
HUU aTOMa.

Jlabopamopuvie pabomul.
1. H3ydenwue cieKTpoB HCIycKaHus. (4 yaca)
2. OmnpiT ®panka u I'epia. (2 yaca)

IIpencraBineHue 0TYETOB 110 J1AOOPa-
TOPHOMY HCCII€ZIOBAaHUIO, OTBETHI HA
KOHTPOJIbHBIE BOIIPOCHI.

Tema 6. DneMeHTapHbIC
YaCTHIIBI.

Jlabopamopusie pabomol.
1. H3ydeHue KkocMUYECKUX JIy4el. (4 yaca)

[IpencraBienue oTueTOB 110 J1abopa-
TOPHOMY UCCJIEIOBAHHIO, OTBETHI Ha
KOHTPOJIbHBIE BOTIPOCHI.

Paspen 5. MoaekyasipHast GU3HKa ¥ TEPMOAUHAMMKA.

Tema 1. MonekymnsipHo-
KUHETHYECKasT TEOpHsl Ta-
30B.

Jlabopamopnvie pabomoi:
1. WU3yyenwue ra3oBbix 3akoHOB. Onpeie/ieHne YHUBEPCAIbHOM Ira30BOM MOCTO-
SIHHOM. (4 4aca)

[IpencraBinenue 0T4ETOB 11O J1AOOPaA-
TOPHOMY HCCJIEJOBaHHIO, OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI.

Tema 2. OcHOBBI TEpMO-
JTUHAMHAKA M CTAaTUCTHYC-
CKOH (DU3UKH.

Jlabopamopuwsie pabomol.

1. Tewmmeparypa u criocoOsI ee m3mMepeHus. (4 gaca)

2. OnpenerieHne OTHOUICHUHA yIEIbHBIX TEIUIOEMKOCTEH MPU MOCTOSHHOM JIaB-
JICHUU MW IOCTOSAHHOM O6’beMe METOAOM aIlI/Ia6aTI/I‘-ICCKOFO pacmimpeHuAa
(Knemana u Jlezopma). (4 gaca)

3. OrmpeneneHne OTHOIICHUS TEIUIOEMKOCTEH BO3yXa MPU MOCTOSHHOM JaBJie-
HUU ¥ 00beMe PE30HAHCHBIM MeTOJIOM. (4 Jyaca)

IpeacraBieHue OTYETOB 110 Jabopa-
TOPHOMY HCCIICIOBAHHIO, OTBETHI Ha
KOHTpOJIbHBIE BOTIpockl. [Ipecrasiie-
HUE OTYCTOB T10 JaOOPATOPHOMY HCCIIE-
JIOBaHUIO, OTBETHI HA KOHTPOJIBHBIC BO-
TIPOCHI.

Tema 3. DnemeHTHl (u3N-
YecKoW KHMHETUKH. (6 ua-
COB)

Jlabopamopusie pabomul:
Nzyuenne TemnepaTypHOil 3aBUCHMOCTH KOI(D(DUIMEHTA BSI3KOCTH JKUIAKOCTH
Brucko3uMeTpom OcTtBanbia - [lunkeBuya. (4 gaca)
2. Ompenenenrie k03hGUIMEHTa BA3KOCTH BO3yXa KAMHUIUIAPHBIM METOAOM. (4
gaca)
3.  Omnpenenenne TeMIeparypHoro koshGuiMeHTa apjieHus Bo3ayxa. (4 Jaca)

Hpe)ICTaBJ'IeHI/Ie OTYCTOB I10 JIa6opa—
TOPHOMY HUCCICAOBAaHNIO, OTBCTEI HA
KOHTPOJIBHBIC BOITPOCHI.

Tema 5. Teepasie Tena. (6
4acoB)

Jlabopamopuvie pabomul:
1. UccrnenoBanue pactpeaeneHnsi TEPMOIEKTPOHOB 110 SHEPIHH H CKOPOCTH. (4
gaca)

Hpe)ICTaBJ'IeHI/Ie OTYCTOB I10 JIa6opa—
TOPHOMY HUCCIICAOBAHNIO, OTBCTHI HA
KOHTPOJIbHBIC BOITPOCHI.

4.4, Metoanueckue YKa3aHus MO0 OpraHu3aluu CaMOCTOSITEJIbHOM paﬁoTLI CTYACHTOB
CaMocrosTenbHas pa60Ta CTYACHTOB OpUCHTHUPOBAHA Ha z[anLHeﬁmee COBCPHICHCTBOBAHUC UX YMCHI/II\/'I o CaMOCTOATCIIBHOMY OBJIAICHUIO 3HAHUA MU
TECOPETUYCCKOTO U MPAKTUYCCKOI'0 XapaKTepa 1 BKIIOYACT:
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® CaMOCTOSITENIbHOE M3Y4YeHHE TeM Y4eOHOIl MporpaMMbl, KOTOPbIE C COAEPKATENbHON TOYKU 3PEHUS MOTYT ObITh OCBOEHBI CTYACHTOM CaMo-
CTOATEIBHO U KOTOPbIE UMEIOT BBICOKUN YPOBEHb Y4€OHO-METOANUECKOr0 OCHAIICHUS;

® COCTaBJICHUE KOHCIIEKTOB IO TeéMaM, BHIHECEHHBIM Ha CAMOCTOATEIbHOE U3YUEHHUE MOTHOCTHIO WU YaCTUYHO;

® [IOJTrOTOBKY K MPAKTHUYECKUM 3aHSTHUSIM 10 BCEM TEMaM Kypca;

e BHINOJHEHHE B TCUCHHE CEMECTPAa KOHTPOJIBHBIX PabOT MO TeMaM MPAKTUYECKHUX 3aHSATHH, KOTOPBIE B COBOKYITHOCTH 00ECIIEYMBAIOT CHCTEMA-
TUYHOCTH MPOMEKYTOYHOM aTTECTAMU CTYJCHTOB U OPTaHU3YIOT UX CAMOCTOSATEIBHYIO PaboTy.

Ilnan camocTosITE1bHOM PAa0OTHI CTYIEHTOB

Yuyeonas | Koua-Bo HaumeHoBaHue Buabi u popMbI caMoCTOATEILHOMH PadoOThI
He/eJIs yac. pa3/iesioB U TeM
Paznen 1. Mexanuka, Teopusi KojeOaHUid M1 BOJIH
1-3 10 Tema 1. Mexanuka marepu- PaboTa c JIeKIMOHHBIM MaTepUaIoM ISl MOATOTOBKH K peleHuro (puszndeckux 3agad. [loaro-
HeJleJIn JIbHOM TOYKH. TOBKA K BBIIOJIHEHHUIO JJA0OpaTOpHBIX padoT. OdopmiieHHe oTyeTa o JabopaTOpHbIM paboTam.
4-6 10 Tema 2. 3akonsl coxpaneHusi | PaboTa ¢ JEeKIIMOHHBIM MaTepHaIOM JUIsS TIOATOTOBKU K pEeIIeHUI0 (u3ndeckux 3amad. Bol-
HeJeJIn B MEXaHHKE. MOJIHEHNE UH/AMBUYaJIbHBIX JOMAIIHUX 3aJJaHui ¢ 3aJjauaMy MOBBIILIEHHOH ciokHocTH. [Toa-
TOTOBKA K BBINOJHEHHUIO JIAO0pATOpHBIX padoT. OdopmiieHre 0TYeTa 1o 1a00paTopHBIM padoTam.
7-10 10 Tema 3. MexaHuka xKHuJIKO- PaboTa ¢ IeKIMOHHBIM MaTepHaIOM I HOJATOTOBKU K PELIeHHI0 (PU3NYecKHX 3a1a4. Bol-
HeJleJIn CTEH U ra3os. MOJTHEHUE JIOMAITHHUX 33/IaHUH C 3a]]a4aMH MTOBBIIIEHHOM CII0KHOCTH.
11-13 10 Tema 4. Dnements! crienanb- | [Touck u 00630p AUTEPATYPHI U JAEKTPOHHBIX YUIEOHMKOB IO TEME CeMHHapa «JIIeMEHTHI CIie-
He/leu HOW TEOPHH OTHOCUTEIILHOCTH. | IIMAJTHbHON TEOPUH OTHOCUTEIHLHOCTH.
14-17 10 Tema 5. Mexanuka criomiHbix | M3yueHune KOHCIIEKTa JEKIUH, YTeHHE yueOHOro MaTepuaia U3 Apyrux, B T.4. JIEKTPOHHBIX,
HeJleJIn cpex. UCTOYHUKOB. [T0/Ir0TOBKA K BBIMOJIHEHHUIO TaOOpaTOpHBIX padoT. OdopmiieHHe oT4yeTa 1o J1abo-
paTopHbIM paboTam.
18-20 10 Tema 6. Mexannueckue kosie- | VM3ydeHne KOHCIIEKTa JICKIIUH, YTEHUE YUeOHOT0 MaTepuana u3 Apyrux, B T.4. SJIEKTPOHHBIX,
He/peu OaHUs M BOJHEI MCTOYHHKOB C LIEJIBIO MMOJTOTOBKH K HTOTOBOMY TECTHPOBAHHUIO 110 pa3zerny. [loaroToka k
BBINIOJIHEHUIO J1abopaTopHbIX padoT. OdopmiieHne otyeTa 1o JadoparopHbiM padoram. [Toaro-
TOBKA K 3a4€TYy C OI[EHKO.
Hroro: 60 Hrorosasi popMa KOHTPOJISA - 32a4eT C OLCHKOMH
Paznes 2. DiaeKkTpoaMHAMHUKA
12 | 8 | Tema 1 Dnextpuueckoe none | PedeparnBHas paGoTa CTYAEHTOB, BRICTYILICHHS C JOK/IAIAMH HA CEMHHAPCKUX 3aHSTHSX.
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HeJleJIn B BaKyyMe. CamocrosiTenbHOE U3yYEeHUE OTAETIbHBIX TEM C HCII0JIb30BAHUEM METOANYECKUX YKa3aHUH 110
paszenam JEKIMOHHOTO Kypca U TeMaM MPaKTHIeCKuX 3aHATHH. [10aroToBKa K BHIIOIHEHUIO
nabopaTopHbIX padot. OopmiieHre oTYeTa 1O JTAOOPATOPHBIM PadOTaM.

3,4 10 Tema 2 Dnexrpocratnueckoe | CamocTosTeNbHAs padoTa ¢ KOHCIIEKTOM JICKIIMK U IP. ICTOYHUKAMHU T10 TeMe «DJIEeKTPOCTa-

HeJeJIn 10JI€ ITPU HAJIMYMU IPOBOJHHU- | THYECKOE M0JI€ IPU HAJIMYNU IPOBOJHUKOB M TUAJIEKTPUKOBY». [I0Ar0TOBKA K BHIIIOJIHEHUIO

KOB U JINDJICKTPUKOB. naboparopHbIX padbot. OdopmireHre oTdeTa 1o JJ1abopaTOpHLIM paboTaM.
5,6 10 Tema 3 [locTosIHHBII 3J1€K- CamocrositensHas padora 1mo teme «I[1omynpoBoTHUKOBBIE TUOBI U TPAH3UCTOPHI UX MPAK-

HeJleJIn TPUYECKHI TOK TUYECKOE NCIO0JIb30BaHue». I10AroToBKa K BBIMOTHEHHIO 1a00paTopHbIX padoT. Odopmienue
OTYeTa M0 JTa00OPaTOPHBIM PabOTaM.

7-9 10 Tema 4. Dnexrpuueckuii Tok B | Ilouck, aHanus, CTpyKTYpUpOBaHUE U Mpe3eHTalMs MHpopMaluu 1o reMe cemuHapos «Mc-

HeJeJIn JIEKTPOJIMTAX, Ta3aX M B Ba- | IOJb30BaHME AJIEKTPOJIN3A B TEXHUKE» U «Buabl paspsiza (Tieroumii, 1yroBoii, ICKpOBOH U

Kyyme KOpOHHBIH). Mcrionb30BaHme ra30BbIX pa3psa0B B TEXHHUKE. FIOHW3alMOHHBIE KaMephl U
cuetunku. Katonueie myun». IloaroroBka 10KIaoB HAa CEMHHApE.
10,11 8 Tema 5. [TocrossHHOE MarHUT- | PaGoTa ¢ TEKIIMOHHBIM MaTE€pPHUAaIOM JIJIsl TOATOTOBKH K pelIeHuro Gpu3nueckux 3agad. [loxaro-

HeJleJIn HOE 10JIe TOBKA K BBIIOJIHEHHUIO JJA0OpaTOpHbIX padoT. OdopmiieHHe oTyeTa o JabopaTOpHbIM paboTam.

12-16 10 Tema 6. DnekTpoMarHuTHast N3yueHne KOHCIEKTa JIEKIIUHU, YTeHHE Yy4eOHOro MaTepuasa U3 Jpyrux, B T.4. JIEKTPOHHBIX,

HeJ1eJIH WHTYKIIHS MCTOYHHKOB C LIEJIBIO MMOJTOTOBKH K HTOTOBOMY TECTUPOBAHHUIO 110 pa3zerny. [loaroToka k
BBITIOJTHEHUIO J1Ta00opaTopHBIX padboT. OdopmieHne oTyera 1o 1a00paTopHbIM padoTaMm.

17,18 10 Tema 7. DnekrpomarauTtHble | M3yueHue KOHCIIEKTa JEKIUH, YTEHHE y4eOHOro MaTepuaia U3 Apyrux, B T.4. JIEKTPOHHBIX,

HeJleJIn KoJIeOaHUS U BOJHBI HCTOYHHKOB C LIEJIbIO MOJTOTOBKH K HTOTOBOMY TECTUPOBAHMIO 10 pa3zeny. [loaroroBka k
BBITIOJTHEHUIO JIAO0paTOpHBIX paboT. OdopmiieHue oTueTa o JadopaTopabiM padbotam. [Toaro-
TOBKA K 9K3aMEHY.

Hroro: 66 HroroBasi popMa KOHTPOJISI - IK3aMEH
Paznea 3. Ontuka
1-8 24 Tema 1. ['eomerpuueckas on- | PaboTa ¢ NEKIIMOHHBIM MaTepHaIoM JUIsl MOATOTOBKH K pelIeHuio ¢pusnyeckux 3aaad. [loaro-
HeJleJIn THKA. TOBKA K BBIIOJIHEHHUIO JJA0OpaTOpHBIX paboT. OdopmiieHHe oTyeTa o JabopaTOpHbIM paboTam.
9-16 26 Tema 2. BonHosble cBoiictBa | CamocTosiTenbHas paboTa ¢ KOHCIIEKTOM JIEKIUI U Ip. HCTOYHUKaMu 1o Teme. [loaroroska k

HeJleJ 1M CBeTa. peeHuio 3a1a4u no teme «MuTepdepenuus, tudppakuns cBeta». [10AroroBKa K BEITOIHEHUIO
nabopaTtopHbIX padot. OopmiieHre oTyeTa Mo JJAO0OPATOPHBIM PadOTaM.

17-22 30 Tema3. B3aumoseiictBue cBe- | M3ydeHne KOHCIIEKTa JIEKIIUH, YTEHUE YU€OHOTO MaTepuana u3 Apyrux, B T.4. SIEKTPOHHBIX,

HeJeJIn Ta C BEIIECTBOM. MCTOYHHKOB C IIEJTBIO MMOJTOTOBKH K HTOTOBOMY TECTHPOBAHHUIO 110 pa3zerny. [loaroToka k

BBINIOJIHEHHUIO J1abopaTopHbIX padoT. OdopmiieHne otyeTa no gabopatopHbIM pabotam. Iloaro-
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TOBKa K OK3aMCHY.

Hroro: 80 HroroBasi popMa KOHTPOJISI - IK3aMEH
Paznen 4. KBanroBasi ¢pusuka
1,2 4 Tema 1. KBanroBsle cBoiicTBa | PaboTa ¢ TEeKIIMOHHBIM MaTE€pPHUAIOM JUIsl TOATOTOBKH K pEIIEHUI0 (PU3MUECKUX 3a1a4. Bei-
HeJeJIn U3JTy4EHUs. IIOJIHEHUE IOMAIIHKX 3a1aHuil. [1oaroToBka K BBIIOIHEHUIO J1a00paTopHbIX padoT. Odopmie-
HHE O0TYeTa M0 JIAOOpaTOpHBIM paboTam.
3,4 6 Tema 2. CoBpemennsle npea- | Pabora ¢ TeKIIMOHHBIM MaTE€pHUaIoOM JJIsl MOATOTOBKH K pelieHuro Gpusnueckux 3anad. [loaro-
HeJleJIn CTaBJICHMsI O CTPOCHMH aTOMa. | TOBKA K BBINOJHEHMIO JJAO0paTopHbIX padboT. OdopmiieHne oTyera 1o J1abopaTopHbIM paboTaM.
S-7 6 Tema 3. DnemeHTH KBaHTOBOH | PaboTa ¢ TEeKIIMOHHBIM MaTepHaIoM JIJIsl MOATOTOBKH K pelIeHuro Gpusndeckux 3aaad. [loaro-
HeJleJIn MEXaHUKHU. TOBKA K BBIIOJIHEHHUIO JJa0OpaTOpHbIX padoT. OdopmiieHre oTyeTa o JabopaTopHbIM paboTam.
8-10 4 Tema 4. Dnementsl ¢u3uku | Pabora ¢ TEKIMOHHBIM MaTE€pPHUAIOM JIJIsl TOATOTOBKH K pelIeHuro Gpu3nueckux 3anad. [loxaro-
HeJeJIn KOHJICHCUPOBAHHOT'O  COCTOSI- | TOBKA K BBIIOJHEHHIO JJAOOpaTOpHBIX padboT. OdopmiieHne oTyera 1o 1abopaTopHbIM paboTaM.
HUS BEIIECTBA.
11-14 4 Tema 5. ®usuka aromsoro | PaGora ¢ JeKIIMOHHBIM MaTe€pHUaIoM JUIs MOATNOTOBKH K pelieHuto gpusnueckux 3agad. Iloaro-
HeJeJH spa. TOBKA K BBITIOJTHEHHUIO J1a00paTOpHbIX pabot. OdopmiieHre oTyera no J1abopaTtopHbIM padoTam.
15-18 4 Tema 6. DnemeHTapHble yac- | MI3ydeHne KOHCIIEKTa JICKIIUH, YTEHUE YUeOHOIro MaTepuana u3 Apyrux, B T.4. 3JIEKTPOHHBIX,
He/lequ THULBI. MCTOYHUKOB C LIEJIBIO TOJAMOTOBKU K UTOTOBOMY TECTUPOBaHMIO 1O pa3zaeny. [loaroroska k
BBINIOJIHEHUIO J1abopaTopHbIX padoT. OdopmiieHne oTyeTa no JadopatopHbIM padbotam. Iloaro-
TOBKa K 9K3aMEHY.
Htoro: 28 Hrorosasi popMa KOHTPOJISA - IK3aMeH
Paszpnen S. MoaekyJsipHasi GU3MKa ¥ TEPMOAUHAMMKA.
1-3 8 Tema 1. MonekynspHo- | PaboTa ¢ IEKIIMOHHBIM MaTepHaIoM JUIsl MOATOTOBKH K pelIeHuio ¢pusznyeckux 3aaad. [loaro-
HeJleJIn KHHETHYECKasi TEOpHs ra3oB. TOBKA K BBIIOJIHEHHUIO JJa0OpaTOpHBIX paboT. OdopmiieHHe oTyeTa o JabopaTOpHbIM paboTam.
4-6 8 Tema 2. OcHOBBI TepMmoauHa- | PaboTa ¢ IEKIIMOHHBIM MaTepHaIoM JUIsl MOATOTOBKH K pelIeHuio ¢pusnyeckux 3aaad. [loaro-
HeJleJIn MHUKH U CTaTUCTHUYECKOW (hU- | TOBKA K BBINOJHEHHIO JJAOOpaTOPHBIX padboT. OdopmiieHre oTuera 1o J1abopaTopHbIM paboTaM.
3UKH.
7-9 8 Tema 3. Dnementsl ¢usuue- | Pabora ¢ JeKIIMOHHBIM MaTepHUaIoOM JUIs MOATOTOBKH K pelleHuto Gpusnueckux 3agad. [loaro-
Helequ CKOM KMHETHKHU. TOBKA K BBIIOJIHEHHIO J1a0opaTopHbIX padboT. Odopmiienne otyera 1o 1abopaTOpHbIM paboTaM.
10-14 8 Tema 4. Peanbuble Ta3pl u | PaboTa ¢ NEKIIMOHHBIM MaTE€pPHUAIOM JJIs MOATOTOBKH K PEHICHUI0 (PU3NUECKUX 3a]1aU.
He/equ KUJKOCTH.
15-18 8 Tema 5. TBepasle Tena. (6 ya- | PaboTta ¢ JeKIIMOHHBIM MaTE€pHUaIOM JUIsl MOATOTOBKH K peleHuio gpusnueckux 3agad. [loaro-
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HeJeJIH COB) TOBKA K BBIIOJIHEHHIO J1a0opaTopHbIX pabot. Oopmiienne otyera 1o 1abopaTOpHLIM paboTaM.
19-23 8 Tema 6. Camoopranusytomnme- | Mi3ydeHne KOHCIIEKTa JIEKIIUH, YTEHUE YUeOHOTO MaTepuana u3 Apyrux, B T.4. JIEKTPOHHBIX,
HeJeJIn CSl CUCTEMBI. HCTOYHUKOB C LIETBIO MOJTOTOBKU K HTOTOBOMY TECTUPOBAHUIO 1O pazaeny. [loaroroska k
HK3aMEHY.
HTroro: 48 HroroBasi popmMa KOHTPOJISI - IK3aMeH

4.5 TlpuMepHasi TEMATHKA KYPCOBBIX padoT (MPOeKTOB) (MPH HAJMYUHU): KYPCOBBIE paOOThI B Y4EOHOM IIJIaHE OTCYTCTBYIOT.

V. YueOHo-MeTOANYECKOE U HH(POPMALIMOHHOE o0ecedeHne TUCIUITUHBI (MOAYJIs1):
a) OCHOBHAsI JIMTepaTrypa
1. Caseabes, U.B.

Kypc obmeit ¢pusuku [DnekrpoHHbIid pecypc] : yued. mocobue: / 1. B. CaBesbeB = A course in general physics. - Mocksa : Jlans, 2011. -
(JIyumme knaccuyeckue yueOnukn) (Knaccuueckas yuebHas muteparypa mo pusmuke). —

Pexxum nocrymna: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=704. - Pexxum noctyna: 9bC "UznarensctBo "Jlanp". - Heor-
paHu4. TOCTYII.

Pexxum nocrymna: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=705. - Pexum noctyna: 9bC "UznarenscrBo "Jlanp". - Heor-
paHu4. TOCTYII.

Pexxum nocrymna: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=706. - Pexxum noctyna: 9bC "UznarensctBo "Jlanp". - Heor-
paHu4. TOCTYII.

Pexxum nocrymna: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=707. - Pexxum noctyna: 3bC "UznarensctBo "Jlaup". - Heor-
paHu4. TOCTYII.

Pexxum nocryna: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=708. - Pexxum noctyna: 3bC "UznarensctBo "Jlanp". - Heor-
paHu4. TOCTYII.

Casennen, U.B.

CO60pHMK BOIIPOCOB U 3aj1a4 o o0uie ¢pusnke [DnekTpoHHbIN pecypc]: yued. mocobue / U. B. Casenbes. - Mocksa: Jlans", 2013. - 288c.: ui. -
(Yuebuuku JUIS BY30B. Crer. JIUT.) (Knac. 3aIa4HUKHU " IPAKTUKYMBI). - Pexum AOCTYyIA:
http://e.lanbook.com/books/element.php?pll_id=32823. - Pexxum nocryna: ObC "UznarensctBo "Jlanp". - Heorpanuu. gocrym. - ISBN 978-5-
8114-0638-8: b. 11.

3. ®wupranr, E. B.
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PykoBoacTBO K pemeHnto 3aaad mo kypcy oomei ¢usuku [Texcr] / E. B. ®@upranr. - Mocksa: Jlanp, 2009. - 352 c. - Pexxum mocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=405. - Pexum nocryma: DbC "U3narensctBo "Jlaww". - Heorpanuu. gocryi. -
ISBN 978-5-8114-0765-1: b. 1.

CemuposB A.B.

Ousnueckuii npaktukym [Tekcr]: yue6. mocodue / A. B. Cemupos [u ap.]; Boct.-Cu0. roc. akaa. obpazoBanus. - Upkyrck: U3n-Bo BCT'AO,
2012. - 159c. - ISBN 978-5-85827-776-7: (6 3k3.)

0) 10MOJIHUTE/IbHAS JIUTepaTypa

1.

Tpodpumona, T.WU.

Kypc dusuku [Tekcr]: yueb. mocobue / T. L. Tpodpumosa. - 12-e uzn., crep. - M.: Akanemus, 2006. - 560 c. - (Boicuiee npodeccuonansHoe 06-
pasoBanue). - ISBN 5-7695-2956-3: (50 3k3.)

Hponos, U.E. 3anauu no obmeit dhusuke [ Tekct]: yue6. mocodue / U.E. Upoaos. - 7-e uza., crep. - M.: BUHOM. Jla6opatopus 3uanuii, 2007.
-431c. - ISBN 5-94774-614-X: (21 3x3.).

IlocoGue no pemenuio TecToBbIX 3aAannii mo pusuke [Tekct] / Boct.-Cub. roc. akan. oOpasoBanus ; cocT.: A. A. /IBopkuna-Camapckas,
H.IT. KoBanesa, A. E. I'aduep. - Upkyrck : U3n-Bo BCT'AO, 2011. - 97c. (10 3k3.)

@u3nyeckuii NPaKTUKYM [ DIeKTpOHHBIN pecypc]: yueb. mocodue. - OBK. - Upkyrck: U3n-Bo BCI'AO, 2012. - Pe:kum aocryna: - Pexxum
nocryma: OU3 "bubmmotex". - Heorpannd. moctymn. - ISBN 978-5-85827-776-7

I'agmuep, A.E.

Ocnogs! ontuku [Tekct] : yue6. mocodue / A. E. 'aduep, 1. Y. Bockoboiinuk, M. C. TlaBnosa ; Upkyrckuii roc. nea. yH-T. - Upkyrck : U3x-
Bo UI'TIY, 2005. - 187 c. (15 2k3.)

B) CIIUCOK ABTOPCKUX METOMYECKHX pa3padoTok:
I'agmuep, A.E.

1.

OcHoBbl ontuku [Teket] : yueb. mocobue / A. E. T'apuep, 1. U. Bockoboitnuk, M. C. [1aBnosa ; Upkyrckuii roc. nef. yu-T. - Upkytck : M31-Bo

UTTIY, 2005. - 187 c. (15 7k3.)

®usnyeckuii npaktukyMm [Tekcr] : yueb. mocodue / A. B. Cemupos [u ap.] ; Boct.-Cub. roc. akan. obpazoBanus. - Upkyrck : U3n-so BCT'AO,
2012. - 159 c. (5 7k3.)

IlocoGue nmo pemeHuo TecToBbIX 3aAanuii mo pusuke [Tekct] / Boct.-Cub. roc. akan. o6pa3oBanus ; cocT.: A. A. JIBopkuna-Camapckas, H. I1.
Kosanesa, A. E. I'aduep. - Upkyrck : U3n-Bo BCT'AO, 2011. - 97 c. (10 5k3.)

22


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0%2C%20%D0%A2%D0%B0%D0%B8%D1%81%D0%B8%D1%8F%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0%2C%20%D0%A2%D0%B0%D0%B8%D1%81%D0%B8%D1%8F%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D1%80%D0%BE%D0%B4%D0%BE%D0%B2%2C%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%B0%D1%84%D0%BD%D0%B5%D1%80%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%B0%D1%84%D0%BD%D0%B5%D1%80%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D1%8C%D0%B5%D0%B2%D0%B8%D1%87

4. T'admuep, A.E.
®dusnka KOHACHCUPOBAHHOTO cocTosiHu [ Tekcr] : yaeb. mocodue / A. E. I'apuep ; UpkyTckuii rocy1apcTBEHHBIH MeJarornaeckuii yHUBepCcu-
tet (Upkytck). - Upkytck : UT'TTY, 2008. - 264 c. (6 3k3.)
5. JBopkuHa-Camapckas A. A., I'agpuep A.E. Onrtuka. JlaboparopHslii mpakTHKyM: ydeOHOe mocobue — Mpkyrck: Usn-Bo «Mpkyt», 2016. 84 c.
ISBN 978-5-904740-44-3.

I) IporpaMMHoe odecreyeHue

OlepaIlMOHHAs cUcTeMa, AHTUBUpPYCHAsI TpOrpaMMma, HHTEpHET-0pay3ep, makeT opucHbIX nporpamm. Acrobat Reader,
) UnTepHeT-pecypcbl

denepanbHbIC 00pa30BaTEIBHBIC TTOPTAIIBI

1. MunuctepcTBo 0Opa3zoBanus U HayKu Poccuiickoii @eneparun

2. Nudopmanmonnas cucrema «EquHOE OKHO 10CTyIa K 00pa3oBaTeIbHBIM PEeCypcam»

3. Enunas komnekuust uudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB

4. ®enepanbHbII HEHTP HHPOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB

5. Poccuiickuii 001eo6pa3oBaTebHbINA TOPTAI

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

[Tomemnienust — yueOHbIE ayIUTOPUU TSI IPOBEACHHS YUEOHBIX 3aHATHI, MpeaycMoTpeHHBIX yueOHbIM mianoMm OITOIT BO 6akanaBpuarta, ocHa-
IIeHbl 000PYIOBAHUEM M TEXHUUECKUMHU CPEICTBAMHU OOyUEHUS.

[TomemieHust sl CaMOCTOSITENBHOM PabOThl 00YJAIOIIUXCS OCHAIIIEHBI KOMITBIOTEPHOM TEXHUKON C BOZMOXKHOCTBIO MOAKIIOUEHU K ceTH «UH-
TEpHET» U 00ECTIICUCHHEM JIOCTYTA B DJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBarenbHyio cpeny @PT'BOY BO «UT'Yy.

Oo6opynoBanue

Pa3nesn 1. Mexanuka, Teopusi KoJ1eOaHUIl U BOJIH

Jlemoncmpayuonnoe ooopyoosanue u yuedoHo-na2naoHwvle nocoous:

[Ipecc runpaBnuueckuii; YHUBepcalbHBIM KOMIUIEKC MO ¢u3uke (B koMmiiekte); Habop aemoHcTpannoHHbll «BpaiiarenbHoe ABMKEHUEY;,
CreHpn U1 U3y4eHUs CUCTEMBbI TUIOCKUX CXOJAIIMXCS CUil; THIIOBOW KOMIUIEKT 000py/I0BaHMS MO (pU3MYECKUM OCHOBaM MexaHMKH; KoMIiekT y4eo-
Horo obopynoBanus «TeopeTnueckas MexaHukay; ['enepatop ¢yHkimoHanbHbIN; ['enepaTopsl; Ocumorpadsl; Microunuku nuranus; Bemmpsimuren;
Amnmnapat ®OC; BeicokoBonbTHbII ncTouHMK nuTanus (0-30kB.); CexkyHaoMep 31eKTpoHHBINH; CTON-MoABReMHHK JabopaTopHbIil; OBepXe/ MPOEKTOPHI;
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http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%B0%D1%84%D0%BD%D0%B5%D1%80%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D1%8C%D0%B5%D0%B2%D0%B8%D1%87

Hacoc Bakyymasiii Kamosckoro; [Tuctoner npyxcroponnuii 6ammuctudeckuii; Habop mo knHeMaTuke U TMHAMUKE ¢ JIBMOKYIIEHCs Tenexkoi; Habop
[0 CTaTHKE ¢ MarHUTHBIMH Jepxkarensmu;, Habop npyxun; MarnepOypckue nomymapust; ['urpomerp; Hacoc Bozaymmsiii pyunoit [unca; [Ipubop
Ui [eMoHcTpanuu ootekanus tei; [Ipubop ans aemoncTpauuu BugoB nedopmanuu; [Ipubop mis nemoncrpanuu uHepuuu Ttena; Junamomerp ne-
MOHCTpAIMOHHKIN; Tenexxku jerkonoaBmwkHbie; Habop 0110koB; Peruar — nuneiika; Benépka Apxumena; KamepToH «1s» Ha pe30HUPYIOIIEM SIIITUKE;
Ha6op u3 tpex mapukos; [Teuecoc; Komrmiekt o0opynoBanus no kojiebaHusM U BOJIHAM; Y CTaHOBKa JEMOHCTpalMoHHas; «Bs3kocTh razoBy; Ycra-
HOBKA JJISI U3YYCHHSI BOJTHOBBIX SIBJICHUW HA TIOBEPXHOCTHU BOJIbI; BomHoBas mamuHa; XKeno6 [anmunes; Hacoc BozaymHsiii pyuHoii; Hacoc ¢ MoTopowm;
[Tpubop ms HaGmoaeHus pe3onanca; [Ipubop nemoHcTpanuu 3akona Mmexanuku; [Ipudop TM-67A; [Ipubop ynap mapos; [Ipubop yHUBEpCcaIbHBIMA
asponuHamuyeckuit; TpyOka HeroToHa; yHUBepcaibHas YabTpasBykoBas ycranoBka; ['upu g0 200r; Tenexka TM/I; Bemokomneco.

Jlabopamopuoe obopyoosanue:
YcraHoBKa i1 U3yYSHHSI HEYIIPYToro ynapa; YcranoBka « upockom»; YcraHoBka «Mammaa ATByna»; YcraHoBka «Mastauk O6epOeka»; Y cTaHOB-
Ka «3akoOH BpallaTeIbHOrO JBWXKEHMs»; YcTaHoBka «CoynapeHue IIapoB» «3aKOH COXpPAaHEHUs HMIyJbca»; YcTaHoBKa «KpyTuibHO-
OaJUTMCTHYECKUI MasATHUK»; YcTaHOBKa «Pu3nveckuil MasTHUK»; KoMrekT npudopoB mo ¢usuke «MexaHukay; ABTOMaTH3UPOBAHHAS yCTAaHOBKA
«CB00OO/IHBIE U BBIHYXJICHHbIE KoeOaHusi (HU3HMUECKOTO MasTHUKa»; YcTaHoBKa «IIpoBepka 3akoHa ['yka»; Becbl; MasTHUK KpyTiblid OamiucTu4e-
CKUI; MUKPOKaTETOMETpP; HAOOp rpy30B; OJOK AJIEKTPOHHBIN; HA0Op MPYKHUH; MUKPOMETP; ONTUMETP BEPTUKAIBHBIN; pa3HOBECHI; CEKYHIOMED; Ce-
KYHJOMEp 3JIEKTPOHHBIH; CYETUNK-CEKYHAOMEP; IITAHT€HIIUPKYJIb; IITAHTCHIIUPKYIb (AIEKTPOHHBIN); IITATUB YHUBEPCAIbHBII;
Pa3nes 2. DaekTpoamHaMuKa

Jlemoncmpayuonnoe ooopyoosanue u yuedHo-Ha2na0Hble ROCOOUA:

W3mepuTtenb JeMOHCTPALIMOHHBIA aHAJIOTOBBIH; Y HUBEpPCAIbHBIN KOMILIEKC 10 (pu3uKe (B KOMIUIEKTE); J[eMOHCTPAalIMOHHBII MYIbTUMETP C
1 poBEIM 0TcYeTOM; KOMIJIEKT 1EMOHCT pallMOHHBIX CBOIMCTB 3JIEKTPOMAarHUTHBIX BOJIH; JleMOHCTpalioHHbIH amriepMeTp; JleMOHCTpallnOHHbIH
BoJIbTMETP; ['eneparop dpyHkumonansHblil; Ocunsuiorpadsl; Microunuku nuranus; Bempsamurtenyu; BeicokoBonbTHBIN ncTouHuK uTanus (0-30kB.);
Tpancdopmarop ynusepcanbhblii TPY; Cekynnomep 31nekTpoHHbIH; CTOI-MOABbEMHUK JIAO0OpaTOpHBIN; DKpaH Ha TpeHore; OBepxe MpoeKkTop; An-
napat ®OC; barapes konaercaropos; Karymika npoccensnas; Karymka Tomcona; Karymmka ®@apanes; Konnencarop; Konnencarop nepeMeHHON eM-
KOCTH; MarasuH eMKOCTH U3MEpUTENbHBIN; Marasun conpoTuBieHnii; MarautHoe mnosie Toka; Mammna MOM; Mammna snextpodopHas; MasTHUK
anekTpocrarnyeckuii; HabGop g nemoHcTpanuu sanektpuyeckux noneit; [Ipudop g nemoncrpaunu npasuiia Jlenna; Pa3psgHUK BEICOKOBOJIBTHBIH
30 xB; Perynsarop nanpsbkenust PHIL; Peocratsr; Tepmonapsr; TepmocTonOuk; Y cunurens HU3KOM 4acToThl, Dnektpomerp bpayna; llItatus; Monens
MOJIEKYJIIPHOTO CTPOCHHSI MarHUTA.

Jlabopamopnoe obopyoosanue:

Monyns «Onpenenenne OTHOLIEHUS 3apsaaa K €ro Macce METOJOM MarHeTpoHa»; Moayns «M3yueHue siBieHns B3auMOMHAYKIMW»; Moayib
«Toxk B Bakyyme»; Moayinb «3ydenue rucrepesunca GeppoMarHuTHEIX MaTepruaioBy; Moayns «Mara3un emkoctei»; Moaynb «Mara3uH cConmpoTHB-
nenuit»; Monyine «crounuk nuranus»; Moayns «M3ydeHne 3JIeKTpUYECKUX CBOMCTB CETHETOAIEKTPUKOBY; Monynb «/3ydeHne MarHUTHOTO MO
COJICHOM A C TTOMOIIIBIO IaTurka Xosuiay; Monyne «M3ydeHune mporeccoB 3apsiga u pa3psana KonaeHcaropa»; Monyne «M3ydeHne 3MeKTpUYeCcKuX
MIPOILIECCOB B MPOCTHIX JTMHEWHBIX LIETSAX MPU ASUCTBUM TApMOHUYECKOHN 3JIEKTPOIBIKYIIEH CHITbD»y; Moaynb «M3ydeHne sJeKTpUudeckux KojaebaHuii B
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CBA3aHHBIX KOHTYpax»; Monyns «/3MepeHne 4acToTbl METOIOM IBOMHOW KpYTOBOM pa3BepTKH»; KOMIUIEKT IUIaHILIETOB U1l MOJEINPOBAHUS IOJIEH;
ABTOoMaTHuecKkas ycTaHoBKa «/3yueHue sBIEHUS pe30HaHCa B MOCJIEI0BAaTEIbHOM U MMApAJJIEIbHOM KOHTYpax»; ['eHepaTop curHanos; MynbTUMET-
po1; Ocrmtorpadsr; BonstMmeTpsr; JlabopaTopHslit Tpancdopmarop Jlatp; Peocrar.

Pa3nea 3. Ontuka

Hemoncmpayuonnoe o6opyoosanue u yueoHo-Haznaonwvle NOCoous:

YHUBepcallbHBIA KOMIUIEKC 10 (hu3HKe (B KOMILIEKTE); JleMOHCTpalMOHHbBII MyTbTUMETP ¢ HU(POBbIM oTcueToM; Jlazepsr; Microunuku nuta-
Hus, Bempsamurenu; Ammapatr @OC; BeicokoBoabTHBIN ncTouHMK nuTaHus (0-30xB.); CToy-moabeMHHK JlabopaTopHbli; ['onorpammer; M3nydenne
TEMHOTO U CBETJIOrO Teja MpHU OAHOM Temmeparype; OBepxexa npoekrop; Habop mo nomspuzanum; Jlrokemerp; Habop nBetHsix crexon; OcBeTHTENH,;
[Tpubop mo reomerpuueckoii ontuke; [I[pubop mo crokeHuro onTuIeckux cnekTpon; CretopunsTp; PoTOCOPTUPOBKA; 3epKao chepuyecKoe.

Jlabopamopuoe obopyoosanue:

YcTtanoBka 1a00paTOpPHOTO U JEMOHCTPALIMOHHOTO 000pYA0BaHUs IO ONTHKE; Y CTAaHOBKA JAJISl M3yYEHHUS] T€OMETPHUYECKON ONTUKU U MOJISPHU-
3anuy; YCTaHOBKA JUIsl MCCIIEOBAHUSI MHTEPPEPEHIINH U TUPPAKIUU; Y CTAaHOBKA JJIS U3YUEHHs TUCHEPCHH | TU(paKunuu; ABTOMaTH3UPOBaHHAS
ycraHoBKa «/3mMepeHune ckopocTu cBeTa»; ABToMaTu3npoBaHHas ycTaHoBka «/{udpakuus dpaynrodepar; Jlazeps; Mukpockonsl; Ckambs onTHYe-
ckast; Uctounuk nutanust; Jlrokemerp; Ocserureny; [lonspumerpsl; Ciektpockon AByXTpyOHbIit; Tpy0a 3puTenbHas;

Paznen 4. KpanroBasi pusuka

Jlemoncmpauuonnoe ooopyoosanue u yueoHo-HaA21A0HbIE ROCOOUA:

Mogens abCcoMOTHO YEPHOTO Tena; YHHUBEPCaATbHBINA KOMILIEKC Mo ¢usnke (B KomIiuiekte); YcranoBka «OnblT @panka u ['epuay; Jlemoncrpa-
LUOHHBIN MYJIBTUMETP C IUPPOoBBIM oTcueToM; Jlazepsr; Mcrounuku nutanust; Bempsamutenn; Anmnapat @OC; BrICOKOBOIBTHBIN UCTOYHUK MTATAHUS
(0-30kB.); CToN-nIOABEMHHK JTa0OpaTOPHBIA; M3myueHne TeMHOTO U CBETIIOTO Tela MpH OJHOM Temnepatype; OBepxen npoekrop; [Ipudop st 1eMoH-
cTpauuu sBiaeHus porodddexra; [Ipubop no cioxeHuro ontuyeckux crnekrpo; Creropunstp; GoTocopTpOBKA.

Jlabopamopuoe obopyoosanue:

VYcTaHoBKa U1 U3y4EHUS! SHEPreTUUECKOI0 CIIEKTpa AIEKTPOHOB; Y CTAHOBKA JIJISl U3YUYEHHUS CIIEKTpa aTomMa BOJI0poja; Y CTaHOBKA JUISl U3yue-
HUs BHewHero (GotorddexTa; YcTaHOBKaA A U3y4YeHUs: aOCOMIOTHO-YEPHOIoO Teja; Y CTaHOBKA IS M3y4eHHs KOCMMUYECKHUX JIyuel; YCTaHOBKa JUIs
ompeeseHus1 pe3oHaHCHOTO ToTeHiuana metogoM dpanka u ['epra; Jlazepsr; Monoxpomarop; YcTaHoBKa sl u3ydeHus: BHemHero Gororddexra;
Cxkamps ontuyeckas; ICTOYHUK MUTaHUS.

Paspen 5. MoaekyasipHast u3MKa ¥ TEPMOAHMHAMMKA.

Jlemoncmpauuonnoe ooopyoosanue u yueoHo-HaA2AOHbIE ROCOOUA:

Amnmnapat ®OC; bapomerp; Mukpomanometp; Habop apeomerpos; IIpubop razossix 3akoHos; [Ipudop Tenaansa; CTpyKkTypa KpucTasIn4yecKas;
Tepmomerpsr; Tepmomerp nemonctpai.; TypOuna BoasHas; TypOuna [lensmana; Hlap I'paBuzanga; I'upu no 200r.; Pazpe3 naposoit mammnsl; M3imy-
YeHHE TEMHOI'0 M CBETJIOTO TeJla IIPU OJHOU Temneparype; M3meputens TeMiieparypsl U BiakHOCTH; M3Mepurens TeruionpoBoaHoct; OBepxen Mpo-
eKTOp; YCTaHOBKa JNE€MOHCTpalroHHas «Bs3KOCTh razoB»; YcraHOBKa JeMOHCTpaluoHHas «TemnonpoBoAHOCTh razoBy»; CooOmaroumecs: cocy/bl;
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HaGop xanwnisipoB; OrHuBo Bo3ayliHoe; Mozens Uisl JeMOHCTpalui OpOyHOBCKOTo ABMxkeHus; [Ipubop mis uzyuenus temnoeMkoctu Tei; Habop
CBUHIIOBBIX [IWJIMH]POB.

Jlabopamopnoe o6opyoosanue:

VYcraHoBka i onpeaeneHus Kod(pUIMEeHTa BA3KOCTH BO3/yXa; YCTaHOBKA ISl ONPEACICHUs OTHOIIEHUS TEIJIOEMKOCTEH Bo3ayxa; YcTa-
HOBKa JUIsl U3MEPEHUS TEIIOThI Tapoo0pa30BaHus; Y CTaHOBKaA Ul OoNpeeaeHus (pa30BbIX MEPEX0I0B B BELIECTBE; Y CTAHOBKA JIJIsl OIIPEIeNICHHs YHU-
BEpCaJIbHOM Ia30BOM MOCTOSHHOM; VI3MepuTeNb TeMIepaTypsl U BIaXXHOCTH; Y CTaHOBKA «l3ydeHue TennonpoBOAMMOCTH U TEMIIEPATYPOIPOBOAUMO-
CTH TBEPJbIX Te»; Y cTaHOBKA «/3ydueHune pacnpeaeaeHus TepMO3JIEKTPOHOB 110 CKOPOCTH U 3Heprum»; bapomerp; Habop kanusuisapos; Becsl.

VIIl. OHEHOYHBIE MATEPHUAJIBI JIJISI TEKYIIEIO KOHTPO.JISI YCIIEBAEMOCTHH MMPOMEKYTOUYHOM ATTECTALIUM
8.1. Oneno4Hble cpeaACTBa VISl MPOBEAEHUs TEKYLIEro KOHTPOJIS yCIeBaeMOCTH

ﬂMCKyCCM}Z no memam 3aHsAmuil ¢ cemunapamu

IToxa3zarenu Kpurepun
CouneprkaHue peIIMK U BBICTYILICHUN Yerkoe, Hay4YHOE apryMEHTUPOBAHUE CBOCH IIO3HMLIUU.
[IpaBriIbHOE ¥ YMECTHOE UCIOIb30BaHUE TEPMUHOIOTHHU.
KoppeKkTHOCTb OBEIEHHS JoOpo:KenaTenbHOCTh 110 OTHOIIEHHIO K OIIIOHEHTAM.

KoHCcTpyKkTHBHAS KPUTHKA MHEHUS COOECETHUKA.
CriocoOHOCTh K KOMIIPOMUCCHOMY Pa3peIIEHUI0 CIIOPHBIX MOMEHTOB.
KoppekTHo ncnonp3yer 3aMMCTBOBaHHYIO apryMEHTAIUIO (JIeaeT CChIJIKKA Ha aBTOPOB).

KyHbTypa O6IJ.[€HI/I$I, opranu3anus peucBOro BbI- Yetkas OopraHu3alunAa BbICKa3bIBaHUSA: CBA3HOCTD, IOTUYHOCTD, IICJIOCTHOCTD.
CKa3bIBaHUA EcrecTtBenHOCTH peur, OTCYTCTBHUEC HITAMIIOB.
JIerkocTh BOCIIpHUATUA pCYU HaA CIIYX.

IIxaja oeHUBAHMA: 3aUTEHO — COOTBETCTBUE OOJIBIIEH YaCTU KPUTEPUEB; HE 3aUYTEHO — HECOOTBETCTBUE OOJIbIIEH YaCTH KPUTEPUEB
Pewenue 3a0au (npumepwt 3a0ay)

Pa3nen 1. Mexanuka.
3agaua 1. CaMoJeT JeTUT OTHOCUTENIBHO BO3/1yXa CO CKOpocThio Vo =800 xm/uac . Berep myer ¢ 3amaja Ha BOCTOK co ckopocThio U=15m/c. C
KaKOM CKOPOCTBIO V caMoJjieT OyJIeT ABUTAThCS OTHOCUTEIIBHO 3eMJIH, U IO/ KAaKUM YIJIOM « K MEpUIUaHy HaJ0 JepKaTh KypcC, YTOOBI IepeMeIICHHE
ObLTO: a) Ha foT; 0) Ha ceBep; B) Ha 3amaj; I') Ha BOCTOK?
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3agaua 2. Teno nagaer ¢ Boicotsl N=19,6m ¢ HawanbHOI ckopocThiO V, = 0. Kakoii myTs mpoiiaer Teno 3a nepsyro u nocientown 0,1c cBoero aBu-
JkeHus?
3anaua 3. Kamenb OpolieH ropu3oHTaIbHO CO CKOPOCThiO0 V, =15 M/ c . Haiitn HOpManbHOE &, W TaHICHIMAJIbHOE 8, YCKOPEHUS KaMHs 4Yepe3 Bpe-

M t =1C ¢ mocne Havana ABHKCHHUS.

3anaua 4. Koseco, Bpamasch paBHO 3aMe/IICHHO, 33 BpeMmsi t =1C ymenbinuio cBoto dacrory ¢ Ny =300 06/ mun no n, =180 06/ mun . Haiitu yrito-
BOE YCKOpPEHHE & KoJjeca 1 yuciio 06opotoB N Kojeca 3a 3To Bpemsi.

3agaua 5. 3aBHCHMOCTb MPOMICHHOTO TEJIOM ITYTH S OT BpeMeHH { 3amaercs ypaBHeHuem S= A—Bt + Ct?, rne A=6mB=3m/c,C=2mlc?. Haiitn

CPEIHIOI0 CKOPOCTh M Cpe/IHee YCKOpEHHE Tema JiJis HHTepBaia BpeMenu 1c <t <4cl.

3agaua 6. CtambHas MPOBOJIOKA HEKOTOPOTO JTUaMETpa BhIIEpKkuBaeT cuiny HarshkeHus T = 4,4 kH. C xakum HanOOoIbIIUM YCKOPEHUEM MOXKHO 10T~
HUMAaTh Tpy3 Maccoil m = 400 Kr, MoABELICHHBINH Ha 3TOI MPOBOJIOKE, YTOOBI OHA HE PA30pPBaJIaCh.

3agaua 7. Kamenp magaer ¢ HEKOTOpOM BBICOTHI B TeueHUe BpeMeHu t = 1,43 c. Haiitu kunetnueckyro Wy u noreHuanbayto Wy SJHEpruM KamMHs B
cpenHeil Touke myTH. Macca KaMHSI m = 2 KT.

3agaua 8. MOTOLMKIIKUCT €EeT MO0 TOPU3OHTAIBHOU JIOPOTe CO CKOPOCThIO V = 72 KM/4, Aenas nmoBopoT paauycoM R = 100 m. Ha kaxoii yron « mpu
3TOM OH JIOJIKEH HAKJIOHUTHCS, YTOOBI HE YIACTh MPU OBOpOTE?

3agauya 9. ICKyCCTBEHHBIN CITYTHHUK 3eMJIM JBHXKETCS IO KPYroBOW OpOMTE B IIOCKOCTH 3KBaTOpa C 3amajaa Ha BOCTOK. Ha kakoii BeicoTe h ot mmo-
BEPXHOCTH 3eMJIH JOJIKEH HaXOJUTHCS 3TOT CIIYTHHUK, YTOOBI OH ObLT HEMOBUKEH 110 OTHOIIIEHUIO K HA0JII01aTeNI0, KOTOPBIM HaxoauTcs Ha 3emiie?
3agaua 10. K o6oxy ogHOpomHOTO Arcka paguycoMm R = 0,2 M npmiokena kacarenbHast cuia F = 98,1 H. Tlpu Bparmennn Ha JUCK JCHCTBYET MOMEHT

. 2
cun perus M, =98,1 H - m . HaiiTi Maccy m JMCKOB, €CITM H3BECTHO, 4TO JHCK BpAIIaeTcs ¢ yriaoBbM yckoperueM & =100 paolc®.

3agauya 11. Manbuuk KaTUT 00pyY IO TOPU3OHTAIILHOM 10pore co CKOpocThio v = 7,2 kM/4. Ha kakoe paccTosiHue s MOKET BKAaTUTbCA 00pyY Ha TOPKY
3a CYET ero KMHeTUu4eCckoi sHepruu? YkioH ropku paseH 10 M Ha kaxasie 100 M myTH.
3agaua 12. OnHOpOAHBIN CTepXKeHb ATMHON | = 85 cM mojBeleH Ha TOPU30OHTAIBHON OCH, MPOXOALIEH Yepe3 BepXHU KoHell cTepkHs. Kakyro cko-
POCTh V HaJI0 COOOLIUTH HUKHEMY KOHILY CTEPKHS, YTOOBI OH CJieNaj MOJIHBIA 000pOT BOKPYT OCH?
3apaua 13. OOpyu nuamerpom D = 56,5 cMm BHCHT Ha rBO3/ie, BOUTOM B CTEHKY, U COBEPIIIACT Majble KOJeOaHUs B TUIOCKOCTH, MapauIeIbHON CTEHE.
Hatitu nepuon konebanuit T oOpyya.
3agaua 14. B qHe munmaapuyeckoro cocyna auamerpom D = 0,5 M umeercs kpyrioe orseperue auamerpoM d = 1 cm. Hailtu 3aBucuMocTh ckopocTu
MIOHMKEHHUSI YPOBHS BOJIBI B COCYJIE OT BBICOTHI h 3TOro ypoBHs. HaiiTu 3HaueHue 3Toi ckopocTH Juis BbICOTH h = 0,2 M.
3agaua 15. [1IpoOKOBBIN MAPUK PATUYCOM I' = 5 MM BCIUTBIBAET B COCY/E, HAIIOJITHEHHOM KaCTOPOBBIM MacjoM. HaliTu mTuHaMHUYEeCKyI0 1 KUHEMaTH4e-
CKYIO BS3KOCTH KaCTOPOBOT'O Maclia, €CJIM LIAPHK BCILIBIBAET C MOCTOSIHHOM CKOPOCTHIO V = 3,5 cMm/c.

Pa3nen 2. DaexkTpoauHaMH KA.
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3anaua 1. B BepuirHax paBHOCTOPOHHETO TPEYrOJbHHUKA HAXOMATCS OJAMHAKOBBIC MOJOXKHUTENIbHBIC 3apsaabpl Q = 2x Kn. Kakoil orpunarebHbIi 3apsy

Q, HE00X0AMMO MOMECTUTh B LIEHTP TPEYroJIbHUKA, YTOOBI CHJIA MPHUTSHKEHHUS C €r0 CTOPOHBI YPaBHOBECHIIA CHJIbI OTTAJKUBAHUS TTOJIOKUTEIBHBIX
3apsaIoB?

3agaya 2. DJIEKTPOCTATHYECKOE TOJIE CO3AAaeTCs OSCKOHEYHOW MPSAMOM HUTHIO 3apsOKEHHOM PaBHOMEPHO C JMHEHHOH IioTHocThio = 50 mKn/cwm.
Ornpeenure YUCIOBOE 3HAUCHUE U HAIIPaBJIEHUE T'PaIMeHTa MOTEHIMAIAa B TOYKE HA PacCTOSHUM T = 0,5 M OT HUTH.

3apaua 3. PaccTossHre MeX Iy MIIaCTHHAMH TIJIOCKOTO KoHIeHcaTtopa d = 5 MM, pa3HocTh noteHnuainoB U = 1,2 kB. Onpeaenure: 1) TOBEpXHOCTHYIO
IJIOTHOCTD 3apsijia Ha TUIACTUHAX KOHJIEHCATOPA; 2) MOBEPXHOCTHYIO IJIOTHOCTD CBSI3AHHBIX 3aPsI0B HA JUAJICKTPHUKE, €CIIH U3BECTHO, YTO TUAJICKTPH-
YecKas BOCIIPUUMYUBOCTD JUAIEKTPUKA, 3AMOTHSIONIEr0 IPOCTPAHCTBO MEXKY INTACTUHAMHU, PaBHA €UHULIE.

3agaua 4. [lo menHoMy npoBoaHHKY cedeHuem 0,8 mMm? Teuer Tok 80 MA. Haiizure CPEIHIOI0 CKOPOCTh YIOPSJOYEHHOTO JBUKECHHS SJIEKTPOHOB
BJI0JIb ITPOBOIHMKA, MIPEIIOIIarasi, YTo Ha Ka)/Iblil aTOM MeIU MPUXOAUTCA OJUH CBOOOAHBIN 31eKTpoH. [noTHOCTS Meau paBHa 8,9 r/cm3.

3amaua 5. Haiitu conporusienue R skene3noro crepxkus quamerpom d = 1 cM, ecii Macca cTepkHsS m = 1 Kr.

3agaua 6. DnemeHr ¢ 3.1.¢c. € = 1,6 B umeer BuyTpeHHee conpotusiienue r = 0,5 Om. Halitu K.11.71. 1 25eMeHTa nipu Toke B 1ienu [ = 2,4 A.

3agaua 7. HarpeBatenb 31€KTPHUYECKOTO YallHUKA UMEET JIB€ CeKUuu. [Ipu BKIIOUeHUM OJIHOM M3 HUX BOJA B YaHUKE 3aKUIUT yepe3 Bpems 15 MuH,
IIpH BKIIFOUEHUH Apyroi — yepe3 Bpems 30 muH. Uepes kakoe BpeMs T 3aKUIUT BOJA B YaHUKE, €CIIU BKIIOUUTH 00€ CEKIUU: a) MOCIEI0BaTENbHO;
0) mapajieabHO?

3agaua 8. Haiitu kommdecTBo TerioTel QT, BhIIEIHUBIIEECS B €IMHUILY BPEMEHH B €IMHUIIE 00heMa MEAHOTO MPOBOJA MPHU IUIOTHOCTH Toka j = 300
KA/M2.

3agaua 9. CkopocTh camosieTa ¢ peakTUBHBIM JBurareneM paBHa 950 km/4. HaiiTu 3.4.c. MHIYKIMH, BO3HUKAOIIYIO Ha KOHIAX KPBUIHEB TAKOTO Ca-
MOJIETa, €CIIM BEPTUKAJIbHAs COCTABJISIONIAs HAMPSHXKEHHOCTH 36MHOT0 MarHuTHOro nosist HB = 39,8 A/M u pazmax kpeuibeB camonera | = 12,5 m.
3agaua 10. Karymka niousaoi 1 = 20 cm umeet N = 400 Butkos. [1nomaap nonepeyHoro cedeHust KaTyIku S = 9cm?. Haiitu VHJIYKTUBHOCTb KaTYIIKH,
KakoBa Oynetr MHIyKTUBHOCTH Ly KaTylIKu, €M BHYTPh KaTYIIKK BBECH KEJIE3HBIN cep/ieyHuK? MaruuTHasi IpOHUIIAEMOCTh MaTepurasa cepaeuHu-
ka u=400.

3agaua 11. Karymka umeer naaykruBHocTs L = 0,2 T'n u conporunenue R = 1,64 OM. Bo ckonbko pa3 yMEHBIIUTCS TOK B KaTYIIKE Yepe3 Bpems t =
0,05 ¢ mocne Toro, Kak 3./1.C. BHIKIIFOUEHA U KaTYIIKa 3aMKHYTa HAKOPOTKO?

3agaua 12. B marauutHOM nosne, uaaykuusa koroporo B = 0,05 Tn, nomemniena karymika, cocrosimas u3 N = 200 BUTKOB npoBosioKU. CONpOTUBIIEHHE
katymku R = 40 Om; miomaas nonepedyHoro ceyeHus S = 12 oM. Karymka nomMeniena Tak, 4to €€ ocb cOCTaBisieT yroia o = 60° ¢ HampaBIeHUEM
MarHuTHOTO ToJi. Kakoe KonmuecTBO eKTpUIecTBa ( MPOUIET MO KaTyIIKe MTPU UCUE3HOBEHUH MAarHUTHOTO TOJIs1?

3agaua 13. Kakyro uHIyKTHBHOCTH L Ha/I0 BKIIFOYUTH B KOJIeOATEIbHBINA KOHTYp, YTOOBI pu eMkocTH C = 2 MK®D nonyuuth yactoty v = 1000 I'11?
3agaua 14. KonebarenbHblil KOHTYp COCTOUT U3 KOHAeHcaTopa eMKocThio C = 0,2 Mk® H KaTymku ¢ UHAYKTUBHOCTHIO L = 5,07 MI'H. IIpu kakom Jo-
rapuMUYECKOM JACKpeMeHTe 3aTyxanusi N pa3HOCTh OTEHIIMAIOB Ha O0KJIaIKaX KOHJIEHcaTopa 3a BpeMs t = 1 Mc yMeHbIIUTCS B TpH pa3a? KakoBo
TIPU 3TOM comnpoTuBiieHne R koHTypa?
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3anaua 15. B nens nepeMenHoro toka HanpsbkenueM U = 220 B u yactoToit v = 50 'ty BKiItoueHsl nociienoBatesibHo eMKocTh C = 35,4 mx®d, conpo-
tussienre R = 100 Om u unaykrusHocts L = 0,7 'n. Haiitu Tok | B uenu u nagenus Hanpspkenust Uc, Ug u Ul Ha eMKOCTH, COTTPOTUBICHUU U UHAYK-
TUBHOCTH.

Pa3znen 3. Onruka.
3anaua 1. CBeTHILHHUK, HMEIONIHIA (JOPMY IIapa ¢ paguycoM I o= 6 CM, HaXOJUTCs Ha paccTosHuu h = 3 M oT mosa. SIpKkocTh CBETHIIBHUKA paBHas B =
2:10 * kx1 /M% He 3aBHCHT OT HarpaBjeHus. HaliTu 0CBEeIEeHHOCTH 0J1a MO0l CBETUIILHUKOM U €r0 CBETUMOCTb.
3anaua 2. Jlammna, nojBelieHHas: K MOTOJIKY, /Ia€T B TOPU30HTAIILHOM HampaBieHuH cuily cBera B 60 k1. Kakoil cBeTOBOM MOTOK MajaeT Ha KAPTUHY
mwomaznsio 0.5 M, BECSAIIYI0 BEPTUKAIBLHO HA CTEHE HAa PACCTOSTHUH 4 M OT JIaMIIbl, €CJIM Ha MTPOTUBOTOJIOKHOW CTOPOHE HAXOAUTCS OOJIBIIOE 3EPKAIO
Ha PaCCTOHUH 2 M OT JIaMIIbI.
3agaua 3. Jlyuy cBeTa BBIXOAUT M3 XKHUAKOCTU B Bo3ayX. CKOpOCTh cBeTa B 3TOoil >kuiakoctu 2,02-10 & m/c. Onpenenure NpeaeiabHbI yroyl MOJHOTO
BHYTPEHHETO OTPAKEHUS HA TPAHUIIE KUJIKOCTh- BO3IYX.
3agaua 4. Paznocts ¢a3 1Byx uHTepdEepUpYyIOMIHX JIydeli MOHOXpOMAaTUYECKOro cBeTa (AnuHa BoiaHbl 600 HM) paBHa T . UeMmy paBHaA pa3HOCTh XO7a
ATHUX Jydelt ? Ycuienue win ocnadiienue cBeta OyaeT HabmroaaTbes B pedynbrate uarepdepenunn ? OTBeT 000CHOBATD.
3agaua S. Paccrosnue mexay mensmu B onsite FOnra 0,5 mm, nnuna BosiHbl 550 M. KakoBo paccrosiHue ot 1ienei 1o 3KpaHa, €Clid pacCTOsHUE Me-
Ty COCEAHUMH TEMHBIMH MOJIOCAaMH Ha HeM paBHO 1 MM ? Kak MOXXHO yiay4yIIUTh YCIOBUS HAOIIOACHUSI UHTEPPEPEHIIMOHHON KapTUHBI ?
3axaua 6. Ha MbutsHyto mienky (n=1,3) magator xyau (A=550 um) mox yriaom 30°. IIpi Kakoil HAHMEHBIIEH TONINHE IUICHKH OTPAKEHHBIE TydH Oy-
IyT MaKCUMaJIbHO yCUJIEHBI HHTEp(epeHueii?
3apaua 7. Ha nuadparmy ¢ KpyribiM OTBEpPCTHEM paanycoM p = 1,2 MM MajgaeT HOPMAJIbHO MOHOXPOMATUYECKUM CBET ¢ IITMHOW BOMHBI 500 HM.
CBeTbIM WM TEMHBIM OyJIeT LEHTP AUPPAKIIMOHHON KapTUHBI HA SKpaHe, HaXOAsIIEeMCsl Ha pacCTOSIHUM | M oT nuadparMbl?
3angaua 8. [lox xakuMm yrinom OyneT HaOMIOIATHCS 3eNieHas TMHUS PTYTU JUTMHON BOJHBI 546,1 HM B CIIEKTpe MEPBOTO MOPSJIKA, €CIN AUPpaKIIMOHHAS
pemietka umeeT Ha 1 MM 600 mTpuxoB. OnpeaenuTe yriioByIO TUCIIEPCUIO PEIISTKHU JUIsl 3TON JJIMHBI BOJIHBI B CIIEKTPE MEPBOTO MOPSIIKA.
3agauya 9. IHTEHCHUBHOCTh €CTECTBEHHOIO CBETA, MPOLIEAIIEr0 Yepe3 MOoJIApoua, yMeHblmiach B 4,5 paza. Bo ckoibKko pa3 oHa YMEHBIIUTCS, €CIU
BTOPOI TakoM ke MOJIIPOU] MOCTABUTh 3a MEPBLIM TaK, YTOOBI YroJl MEXIY IUIOCKOCTSIMU MOJSpU3ALMUA UX OBLI 60%2 Koad¢unument nornomenus B
000MX MOJIIPOUIAX OJUHAKOBHIH.
3apaua 10. I[Tog kakuM yriaom J0JDKEH MajaTh Jyd Ha MMOBEPXHOCTh BEIIECTBA, YTOOBI YroJl MPEeTOMIICHHS ObUT B JIBa pa3a MEHBIIE YIla OTPAXKEHUSI.
YTou NOJHOM NMOJSAPU3alUU I TOTO BEIIECTBA 58°,
3apaua 11. [IpeaenbHbIA yroyl MOJTHOTO BHYTPEHHETO OTPAKEHUSI JUIsl HEKOTOPOTO BelecTBa paBeH 45°. UeMy paBeH Jisi 3TOTO BEIIeCTBa yroJ MoJ-
HOU MoJsipu3anuu’?

Paznen 4. KBanToBas pusuka.
3anaua 1. Ha noBepxHocTh Oapust (pabora Beixona 2,48 3B) magaer ceet ¢ muHO# BoaHbl A =500 #ym. YeMy paBHBI MaKCUMabHBIE CKOPOCTh U
KHHETHYECKasi YHEPTUSI POTOAIEKTPOHOB?
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3agaua 2. ®ororddexT B MeTanae HaYMHAETCA IIPU YaCTOTE CBETa V= 6-10" 1 y . BelppIBacMble U3 3TOr0 METaula JIEKTPOHBI MTOJIHOCTHIO 3a-
nepxusatorcs HanpspkerneMm U = 0,88 . HaiiauTe yactoTy cBeTa, IMafaroIiero Ha MeTaul.

3anaua 3. ®otoH c 3HEprueit 16,5 3B BHIOWIT 3JIEKTPOH U3 HEBO30YKIECHHOTO aToMa Boaopoa. Kakyro ckopocTh Oy/ieT UMETh 3JIEKTPOH BAIH OT
spa?

3agaua 4. Briuncnure nocrosHHyo Pundepra, eciu U3BECTHO, UTO ISl HOHOB TeIHMs Pa3HOCTh JJIMH BOJIH MEX]Yy FOJIOBHBIMU JIMHHUSIMH CEpUil
banpmepa u Jlaiimana paBHa 133,7 HM.
3agaua 5. AToM BOJIOpOAa HAXOOUTCS B BO30YKIEHHOM cocTossHUU ¢ N=4. Onpenenure JIMHBI BOJH BO3MOXHBIX CHEKTPAJIbHBIX JIUHUN B CHEKTpPE
IIPU NIEPEXO/I€ AaTOMA B OCHOBHOE COCTOSIHUE.

3angaua 6. [lonb3ysce Teopueit bopa, onpenenure 1uisi OMHOKPATHO MOHU30BAHHOTO aTOMa TeJus pajnyc NepBoi OOPOBCKOI OpOUTHI, MOTEHIIUANT
HMOHU3ALUH.

3agauya 7. KakoMy aneMeHTy NPUHAATIEKUT BOJOPOIONOAO0HBIN CIIEKTpP, ATUHBI BOJH KOTOPOTO B YETHIPE pa3a Kopode, YeM Yy aTOMapHOro BOJO-
poma?

3agaua 8. Y kakoro Bogopoa0mnog00HOro aroMa pa3HOCTh JIIMH BOJH MEXAY TOJIOBHBIMH TUHUSIMU cepull banbmepa u Jlaiimana paBHa 59,3 um?

3anaua 9. Haiitu qimuHy BOTHBI jie Bpoiisis AJis 2JIeKTpoHa, IBUXKYIIETOCS Ha ITEPBO OOPOBCKOM OpOUTE B aTOME BOJIOPO/IA.

3amaua 10. YacTuna B OJHOMEPHON IPSIMOYTONBHON «IIOTEHIUAILHON AMe» IMMPUHON { ¢ GECKOHEYHO BHLICOKMMH «CTEHKAMM» HAaXOIUTCH B
B030YKIeHHOM cocTostHuu (N = 2). OnpenenuTe BepoSTHOCTH OOHAPYKEHUS YacTHIBI B oOnactu 3/8/ <x<5/8/¢.

3amauall. Jlmuna Boansl A usaydaemoro aromoM Gotona coctasiser 0,6 MkM . [IpuHMMas BpeMs KH3HH BO30YKIEHHOTO COCTOSIHUS At =105
, OTIPE/IeINTE OTHOLIEHNE €CTECTBEHHOM IMPUHBI SHEPTeTUYECKOT'0 YPOBHS, HA KOTOPBII ObIIT BO30YX/IE€H JIEKTPOH, K SHEPTHH, U3TYy4€HHOW aTOMOM.

3amaua 12. Jlonucath HEJOCTAONINI 3JIEMEHT B siepHOi peakimu: X(, n)ngr.
3agaua 13. OnpesesTuTh SHEPTHIO sepHOM peaxumn: 4 Li(p, n),Be.

238 .
3aaaua 14. Cxonbko anbda- 1 6eTa-paciagoB HCIBITHIBACT ‘o, U , IpeBpaimasch B KOHSYHOM UTOTE B CTAOHIBHBIIT 2526 Pb?

3anaua 15. Snpo uzoromna 2813lBi MOJIYYHJIOCH W3 IPYTOTO sipa Mocie OJIHOTO anb(a - U oHOTrO OeTa-pacmnana. Yto 1o 3a saapo?

Pa3nen 5. MoaekyasipHasi pu3uKa ¥ TEepMOJAUHAMUKA.,
3agaua 1. bammon o6seMom 12 1 HanosHeH azoToM npu aasiennu 8,1 MIla u Ttemneparype t = 17° C. Kakas Mmacca m a30Ta HaXouTCs B OaytoHe?
3anpaua 2. [Ipu Temneparype t = 50° C naBiaeHue HachIeHHOTo BoasiHOoro napa 12,3 klIla. Haiitu mnoTHOCTE BOASHOTO Mapa.
3agava 3. Kakoe 4nciio MOJIEKYJI N COACPKUT eauHuIa oobema cocyaa rpu temmeparype 10°C u naBiaenun 1,33-10-9 I1a?
3anaua 4. Kakoe uncio MosieKysl JByXaTOMHOIO ra3a cofepxut oovem 10 cm3 mpu nasienuu 5,3 klla u Temneparype t27° C? Kakoii sHeprueii ten-
JIOBOTO JBWKEHUS 00JIaaI0T STH MOJICKYJIbI?
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3apaua 5. /s HarpeBaHust HeKOTOpor Macchl ra3za Ha 50° C nmpu MOCTOSITHHOM JIaBJIEHUH HEOOXOUMO 3aTPaTHTh KOJM4ecTBO TerioThl 670 JIx. Ecinu
3Ty ke Maccy rasza oxiaauth Ha 100°C mpu mocTossHHOM o0beMe, TO BbiaemseTcst konudectBo TermtoThl 1005 k. Kakoe umcno creneHeit cBOOO b
HUMEIOT MOJIEKYJIbI 3TOTO raza?

3agaua 6. Haiitu cpeanroro namHy cBOOOIHOTO mpodera MoieKys yriekuciaoro ra3a npu temmeparype 100° C u naBnenuu 13,3 Ila. Imamerp moite-
Kyl yriaekucioro raza ¢ = 0,32 Hm.

3agaua 7. Haiitu koaddunment qudy3uu D renus npu HOpMajdbHBIX YCIOBHSIX.

3apaua 8. [Ipu n306apruyeckoM paclIMpeHrur ABYXaTOMHOTO ra3a Obuta coBepiieHa padora 156,8 k. Kakoe konmMuecTBO TEUIOTH OBLIO COOOIIEHO
razy?

3agaua 9. /lo xakoil Temmeparypsl t, OXJaAUTCA BO3AYX, Haxojsmmiica npu t; = 0° C, ecnu OoH pacummupsercs aauadaTudecku ot obbeMa Vi 10
Vg = 2V1.

3agaua 10. MneansHas TemioBas MaiivHa, padoratomas o uukiy Kapro, coBepiaet 3a ogus uuki padoty 73,5 k/[x. Temneparypa narpeBatens t; =
100 °C, remneparypa xonoauiabHuka t; = 0 °C. Haiitu K. 1 1mukiia, KOJU4eCcTBO TEIUIOTHI Q1, MOTyYaeMoe MaIIMHOM 3a OJIMH IIUKJI OT HarpeBarTels,
Y KOJIMYECTBO TEIUIOTHI Q2, OTAaBaeMoe 3a OJIUH IIUKJ XOJIOAUIIbHUKY.

3agayva 11. Halitu mpupoct AS 3HTpoIHH IIpH IpeBpameHun Maccel 1 T Boapl np (t = 0° C) B map (t; =100° C).

3agaua 12. M3MeHeHHe SHTPONUH HA y4acTKe MexXIy AByMs anuadbaramu B nukie Kapuo AS = 4,19 xJIx/K. Paznocts Temneparyp Mexay AByMs U30-
tepmamu AT = 100 K. Kakoe konudecTBo TeIIOTE Q mpeBpamacTes B padoTy B 3TOM LHKJIIE?

3agaua 13. B 3akpeiTom cocyne oobemom V = 0,5 M HaXOIHUTCS KOIMYECTBO V = 0,6 KMOJIb yraeKHucIoro rasza npu aasnenuu p = 3 Mlla. [loas3ysch
ypaBHeHHEeM BaH-nep-Baanbsca, HaliTH, BO CKOJIBKO pa3 Ha/I0 YBEIUYHUTh TEMIIEPATypy rasza, 9ToObl JaBIICHUE YBEITUYHIIOCH BIIBOC.

3anaua 14. Bo ckoibKO pa3 MIOTHOCTh Py HACHIIIIEHHOT'O BOASHOTO Mapa npu temmneparype t = 16° C MeHbliIe MIIOTHOCTH P BOBI.

3agaua 15. Temneparypa nnasnenus sxene3a uzmensercss Ha AT = 0,012 K npu usmenenun nasnenus Ha Ap = 98 klla. Hackonbko MeHsieTcs npu
MJIaBJIeHUU 00BEM KonndecTBa v = 1 KMomb jxene3a’?

IToka3zarenn Kpurepun

ITonumanue yCJIOBUS 3aia4U ° KpaTKa;{ 3aMCh YCIIOBUS.

e llcrionb3oBanue pU3NIECKON CUMBOJIUKH.

e 3anuch eIMHUL U3MepeHus U nepeso] ux B CU

e Xoporiee oopmiieHrE pabOThl, YETKUE PUCYHKH U YEPTEHKHU.

e HaxosxaeHue u 3anuch He0OXOJUMBIX TaOJIMYHBIX U IONOJHUTENIbHBIX JaHHbIX.

[Inan permenus 3aaqu e OGocHOBaHUE BbIOOpa (GU3UIECKUX (POPMYIT SISl PEIICHUS.
e ParnnoHansHbIM crioco0 pereHus
e 3anuch Gopmyi

Ocyl1ecTBieHUE pEICHHs e BoiBoj1 pacueTHbIX(0i1) hopmys(bl), pelieHue 3a/1a4u B 00IIeM BHUJIE
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e MaTemMaTHdecKue orncpanru ¢ CAMHNIaMKU U3MCPCHUA (1)I/ISI/ILICCKI/IX BCJINMYMH, BBIYMCICHUA

[TpaBunbHOCTE pelleHus 3a1a4n | e KpaTkoe 00bsSCHEHHE PEIICHHSL.
e AHaIM3 NOJIYYEHHBIX PE3yJbTaTOB

IIIxana omeHUBAHMUSA: 3aUTCHO — COOTBETCTBHE 0O0JIbIIIEH YacTH KPUTCPUCB; HC 3aUTCHO — HCCOOTBCTCTBUC OoJIbIIIEH YacTh KpUTCPUCB
Tecmosbie 3a0anus no mamepuaiam JZ@KI/;MI;i (npwwepbz mecmoe — NOJIHOCMbHo I’lpu6€0€Hbl 6 CIIUCKE aBTOPCKUX MECTOANYCCKUX paspa60T0K 1oa '_

Pazpen 1. Mexanuka.
3ananmue 1. Touka M IBMKETCS 1O CITUPAIH ¢ PaBHOMEPHO YOBIBAIOIIEH CKOPOCTHIO B HAIPABJICHUH, YKa3aHHOM cTpenkoil. [Ipu aTom Benmmun-
HAa IIOJIHOTO YCKOPEHUS TOUYKH ...
Bapuanmuvi omeema:
1) ymenblaercs;  2) yBEJIMYUBAECTCS; 3) He usmeHsieTcst;  4) paBHa HYJIIO.

3amanue 2. MexaHndeckas CHCTEMa COCTOMT M3 TpeX 4acTul, Maccel kKotopeix M, =012, m, =0,22, m; =0,32. IlepBas
YacTHUIa HAXOJAUTCS B TOUKe ¢ Koopauaarami (1, 2, 0), BTopas — B Touke (0, 2, 1), Tpetsst — B Touke (1, 0, 1) (koopauHaTHI 1aHBI B M
cantumerpax). Torna Y. — KoopanHaTa eHTpa Macc (B cM) — paBHa ...

3aganue 3. PaccMaTpuBarOTCs TPH Tela: JUCK, TOHKOCTEHHAst Tpyba M CILIOMHOMN 1map; npudem maccol [Tl u paguyce R wapa u ocroBanmii
JMCKa ¥ TPYOBl OIMHAKOBBI.
BepHBIM 111 MOMEHTOB HHEPLUU PACCMATPUBAEMBIX T€Jl OTHOCUTEIBHO YKA3aHHBIX OCEH SBJIAETCS COOTHOLIEHHUE ...

Bapuanmer omeema: 1 - P 3
1) J;<3,<d;; 2)J3<d1<d,; 3)I1<d, <3 4)I;<d =],

3ananue 4. O06beM Bobl B MUPOBOM OKeaHe paBeH 1,37-10° K]l/lg. Ecnn temneparypa Bozs! noselcutes Ha 1°C,
YBEJTMYEHUE MacCChl BOJbI COCTaBUT (ITmotHOCTH MOpcKoOi Boasl 1,03 2/CM3, y/eNIbHas TeII0eM-
KocTh 4,19 x/lorc/(ke'K).)
Bapuanmuor omeema:

Duck

Tpyéa

1) 657-10"ke; 2) 657m; 3) 657ke; 4) 6,57-10 ke
Paspnen 2. DieKkTpoaMHaMuUKA.
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3amanue 1. DIEKTPOCTaTHUECKOE TIOJIE CO3JIaHO ABYMsI TOUCYHBIMU 3apsigaMu: —( u +4q. OTHOLICHHUE TOTCH-
[[MaJia 1moJIst, CO3IaHHOTO BTOPBIM 3aps0M B TOUKe A, K OTEHIMATY Pe3yJIbTUPYIOIIETO OISl B TOH TOYKE PABHO ... : —e r—
3aganue 2. J/[Ba mpoBOAHUKA 3apsHKEHBI 10 oTeHIMaIoB 34 B u —16 B. 3apsa 100 #Kz HYy)KHO TIEpEHECTH CO BTO-
POro IPOBOHKKA Ha TIEpBBIN. [Ipu 3TOM HE00X0AUMO COBEPIINUTH PadOTY (B MK/[JiC), paBHYIO ...

3amanue 3. JlaHa cucrteMa TOUCUHBIX 3aps0OB B BAaKyyMe M 3aMKHYTBIC TOBEPXHOCTH S;,S, M S;, IpUYeM MOBEPXHOCTh S; OXBATHIBACT IO-

BEPXHOCTh S, , KOTOpasi B CBOIO OYEPEelb OXBATHIBACT MOBEPXHOCTh S; (puc.). [I0TOK HANPSHKEHHOCTH 3JEKTPOCTATHYECKOTO TIOJIS OTJIMYEH OT HYJIS

CKBO3b ...
Bapuanmut omeema:
1) moBepXxHOCTH S;; 2) MOBEPXHOCTH S, ; 3) MOBEPXHOCTh Sj; 4) MOBEPXHOCTH S, U Sy

3ananmue 4. [ITuma cuauT Ha TPOBOJIE IMHUU JIEKTPOIEPEAaun, COPOTUBICHHE KOTOPOTO 2,5-10™ Om Ha kaxplit
MeTp JUTHHBI. ECIM o mpoBoay TeUeT TOK CUIION 2 KA, a pacCTOSIHUE MEX/1y JIallaMU NTHIIbI COCTABISET 5 CM, TO NTHUIIA Ha-
XOJIUTCS O] HAIIPSHKCHUEM.
Bapuanmuot omeema:

1)2,5MB; 2)2mkB; 3)02B; 4)40 B

Pasznea 3. Ontuka.

3aganue 1. [In10CcKOBBIMyKJIas JIMH3a BBIMYKJION CTOPOHOM JIEKUT HA CTEKJISTHHOW IUTacTUHKE (YCTaHOBKA /sl HaOnroAeHus kosen HproToHa).
Ecnu Ha m10CKy0 MOBEPXHOCTH JIMH3BI CBET ¢ AJIMHON BOJHBI 0,6 MKkm TagaeT HOpMaJIbHO, TO TOJIIMHA BO3YLIHOTO 3a30pa (B HM) B TOM MECTE, I/I€ B
OTPaKEHHOM CBETE BHJIHO IIEPBOE CBETJIOE KOJIbIIO, PABHA ...
3ananme 2. Ha nuadparmy ¢ KpyriiblM OTBEpCTHEM paanycoM | mm majaer HOpMalbHO MapayljieNbHbIH My4OK CBETa C
muHo# BosHbl 500 #v. Ha myTu mydel, npomieamux yepe3 OTBEpCTHE, TOMEIatoT 3KpaH. LleHTp nudpakimoHHbIX KoJel Ha JK- — ,
pane Oyzer HanboJiee TEeMHBIM (KOTa B OTBEPCTHH YKJIabIBatOTCs 2 30HBI DpeHenst), ecinu pacctosane L Mexnay nuapparMoid 11—
9KpaHOM (B M) PaBHO ... 2
3aganme 3. [I1acTHHKY U3 ONTHYECKH aKTHBHOTO BEIleCTBA TONMMKHON 0 =2 MM MOMECTHIM MEXIYy MapajUleNbHBIMA .

0
HUKOJISIMHU, B Pe3yJIbTaTe Yero MIOCKOCTh MOJSPU3alUA MOHOXPOMATHYECKOTo CBeTa MmoBepHyack Ha yron ¢ =30 . ITone 3pe-
HUS NOJISIPUMETPa CTaHET COBEPIICHHO TEMHBIM MPYU MUHUMAJILHOH TONIIUHE (B MM) IJIACTUHKH, PABHOM ...

Bapuanmuvr omeema:
16, 2)15 3)0,7; 4)3
Pa3znen 4. KBanToBas pusuka.
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3amanue 1. Ha pucyHke mpencTaBieHO paclpefeseHue SHEPIuu B CIIEKTPE M3JIyYeHHUs! aOCONIOTHO YEPHOTO Tella B 3aBUCUMOCTH OT JJIHHBI
BostHbl it Temreparypel T =6000K . IIpu yBenuyenun temmeparypsl B 2 pa3a JIMHA BOJHBI (B HM ), COOTBETCTBYIOIIA MaKCUMyMY H3JIydeHHUS,
OyneT paBHa ...
Bapuanmur omeema:

1) 250; 2)1000; 3)125; 4)750

3ananue 2. Ha pucyHKe npuBeIeHb! 1B BONbTAMIICPHbBIC XapaKTEPHCTHKN BaKyyMHOTo (otosnementa. Ecmu E — ocse-
IIEHHOCTb ()OTONIEMEHTA, V - 4acTOTa MAJAOIEro Ha HETO CBETA, TO ...
Bapuanmut omeema:

nv,=v,;, E,>E,; 2vy>v,; E =E,; 3)v,=v,; E<E,; Hv,<v,; E =E,

Bananue 3. /laBneHue P cBeTa Ha MOBEPXHOCTh, UMEIOIIYIO KO3 duitnent otpakenus o =0,5, npu sHEpreTryecKoii

Bm
ocBeleHHocTH E = 200—2 COCTAaBJISIET milla.
M

Pa3znen S. MouekyasipHas pu3nka ¥ TepMOANHAMHUKA.

3aua1me 1. 3aBucuMOCTH JABJICHUS [) MACAIBHOIO ra3a BO BHEIIHEM OJHOPOJAHOM II0JI€ CHUJIbI TSXKECTH OT BBICOTHI h h

JUISL IBYX Pa3HbBIX TEMIIEpaTyp MPeICTaBICHbBI HA PHCYHKE.
st rpaguKoB ATHX GYHKIUI HeBePHBIMH SBISIIOTCS YTBEPXKACHUS, YTO ...
Bapuanmuvr omeema:
1) temneparypa T, Bbllie TeMIepaTypsl T, ;

1!

2) naBieHWe rasa Ha BbicoTe N paBHO naBieHuio Ha «HyneBoM ypoBHe» (h =0), ecnu Temmeparypa rasa crpeMurcs K ao-
COJIIOTHOMY HYJIIO;
3) Temmeparypa T, HIXE TeMIIEPaTyphl 1,;
4) 3aBHCHMOCTD JaBJCHHS HICATBHOTO r'a3a OT BBICOTHI OMPEACSICTCA HE TOJIBKO TEMIIEPAaTypol ra3a, HO U MacCoi MoJie-
KYIL
3ananue 2. Kunernueckas sueprus (B /[orc) Bcex MoJiekyn B 2 2 HeoHa nipu temriepatype 300 K paBHa ...
Bapuanmuvr omeema:

1) 374; 2)831; 3)249; 4)748
3ananue 3. [Ipu komuatHO# Temneparype otHourenne Cp/C,, MOJSPHBIX TEIMIOEMKOCTEH MPH TIOCTOSHHOM JaBJIEHUU U TIOCTOSHHOM 00beMe

paBHo 7/5 s ...
Bapuanmot omeema: 1) xucnoposa; 2) BOASHOTO mapa; 3) yrJIeKHCIIOoro rasa; 4) reius
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Jlabopamopuvie pabomol

Otder Mo 1abopaToOpHOM paboTe TOKEH COACPKATh:

1. HazBanue pabotsl. 2. Llenb pabotel. 3. [lepeuens nmpubopoB u npuHaiexknocted. 4. Kpatkoe onucanue npubdopa uiam pabodeld yCTaHOBKH.
Mertoauka skcnepumenTa. 5. Kparkoe TeopeTudeckoe BBEIEHHE C HEOOXOUMBIMU PUCYHKAMHU U Y€PTEKaMHU U OCHOBHBIMU PACYETHBIMU (popMyIamH.
6. DKCnieprMEeHTalbHAs YacTh JI0JDKHA COJIEp’KaTh HOMEP U Ha3BaHUE KAXKIOTO 3a/1aHUs; 10 HEOOXOAUMOCTH: YEPTEXKHU (CXEMBbI), TAOJIULIbI U3MEPEHUIA,
rpaduKy, BBIBOJBI pabounx Gopmyi U T.1. JoIKHO OBITH 0TOOPaXEHO MOIHOE BBHIIOTHEHUE KX 10r0 3a1aHus. 7. OLeHKY TOUHOCTH U3MEpEHH, pac-
4eT a0COJIOTHOM U OTHOCUTENBHOM MOTPEIIHOCTEH, OIIeHKa BKJIa/1a Pa3HbIX (aKTOPOB B BEJIMYMHY MOTpemHOCTH. 8. BbIBoMbI K paboTte.

[Toka3zarenn Kpurepun

[Toxroroka k 1abOpaTOpPHOM | e paGoTa C TEKCTOM Ja0OPATOPHOM PaboTHI;
pabore ® [IOArOTOBKA OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI;
© 3HAKOMCTBO C XOZOM DKCIIEPUMEHTA;

® BEIBOJI PACUETHBIX (hOPMYIL.

Boinonnenue 1a00paTOPHOM | @ BEIGOP HEOOXOMMOT0 00OPYIOBAHUS U IPHOOPOB;

paboTh ® CaMOCTOSITEJIBHBIN U PAllMOHAIBHBI MOHTAX 3KCIIEPUMEHTAIBHON YCTAaHOBKY;
® OIpe/iesieHUE PEeXUMOB paboThl, 00ECIIEUNBAIOIINX IPABUIIbHBIE PE3YIIbTATHI;
® COOJIIOJICHHE TIPAaBUIJI TEXHUKU 0€30IaCHOCTH;

® [IPaBWJIBHOE M aKKypPaTHOE BBINOJIHEHHE 3allMCH B TAOJIUIIAX.

[oaroroska oryera 1o nabopa- | e HaXO0XKIEHHE U 3aIUCh HEOOXOIUMBIX TAOJMYHBIX U JOMOIHUTEIbHBIX JaHHBIX;
TOpPHOMH pabore

¢ 00paboTKa MOJTYYEHHBIX PE3YNIHTATOB, MOCTPOCHUE TPAPUKOB OTYICHHBIX 3aBUCUMOCTEH;
® aHAJIM3 MOTPENTHOCTEN U3MEPEHUS;
® rpaMOTHas, JIOTUYHasi OPMYyITUPOBKA BHIBOJOB IO paboTe.

IIIxana omeHUBAHMSA: 3aUTEHO — COOTBETCTBHUE OOJIBIIIEH YacTH KPUTCPUCB; HC 3aUTCHO — HCCOOTBCTCTBUC OoJIBIIIECH YacTH KPpUTCPUCB

11.2. OueHo4HbIe CpeCcTBA AJs MPOMEKYTOYHONH aTTECTAIIUM:

IIpouenypa oneHUBaHUS Pe3yJIbTATOB:
a) 3auem ¢ oyeHKol BBICTABISETCS 110 UTOTaM pabOTHI B CEMECTPE U IO pe3ylibTaTaM coOeceI0BaHuUS

Ha 3adere cTyneHTy npejyiaracTcsl OTBETHTD Ha JBa TEOPETHYCCKHUX BOIPOCA W PEIINTh (PU3HUECKYIO 3a/1a4y, TPH 3TOM YUHUTHIBAIOTCS PE3YIIb-
TaTel paboTa 0OydyaroUIMXCsS B TEUEHUE CEMECTpa: BHITIOJHEHHE 3aJaHUN IS CaMOCTOSATEIbHON paboThl (yuyacTHe B AUCKYCCUSX, PEIICHHE 3a/1a4, BbI-
TTOJTHEHHUE JTA0OPATOPHBIX Pa0dOT U MOJATOTOBKA OTYETOB IO PE3yJIbTaTaM MX BBITIOJTHCHHS )
Cobecedosanue no meopemuyeckum 60NPocam
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[Tokazarenu Kpurepun

OTBeTH Ha BOIIPOCHI COACPKAHNUE OTBETA COOTBETCTBYCT IIOCTABJICHHOMY BOIIPOCY
PACKPbIBAIOTCA HauoOoee 3HaYMMEIE (baKTBI, HAY4YHBIC ITOJIOKCHMUS,
co6n}0naeTc>1 JIOTMYCCKYIO ITOCTIE€A0BATCIIBHOCTE B NU3JIOKCHHNKU MaTCpHralia

OTBeTHI Ha JOINOJTHUTECIIBHBIC BOIIPOCHI COACPKAHNUE OTBETA COOTBETCTBYCT IIOCTABJICHHOMY BOIIPOCY
PACKPbIBAIOTCA HauoOoee 3HaYMMEIE (baKTbI, HAaY4YHBIC ITOJIOKCHUA,

CO6HIOII21€TCH JIOTMYCCKYIO ITOCIICAOBATCIIBHOCTE B U3JIOKCHHUU MAaTCpUaJIa

ITpumeps! pu3nueckux 3ajay, MokazaTesd U KpuTepuu npuseneHs! B m.11.1. MexaHnuka
Ommemka «OmMaAuuHoO»
BBICTABJISIETCS CTYJIEHTY, €CJIM: MaTepual yCBOEH B MOJIHOM 00BEME; CTYAEHT UMEET BCECTOPOHHEE, CUCTEMAaTHUECKOe U TITy0oKoe 3HaHHEe y4eOHOro
npeamMeTa, BJIaaAcCT HGO6XOI{I/IMI)IMI/I YMCHHUAMU U HABbIKAMH, TEXHOJIOTHYECCKOM TepMI/IHOJIOFI/Ief/'I; MpeaACTaBJICHBL OTYETHI 110 BCEM .Ha60paTOpHI)IM pa-
00TaM; BBINOJIHEHBI 33J]aHUs IO CAMOCTOSTENIbHON padoTe.
Ommemka «xopouio»
[I0JIy4aeT CTYJEHT, €CJIM: B YCBOCHUHU MaTepHaja UMEIOTCS He3HAUUTeNbHbIe NMPOOEeNbl, N3JI0KEHUE MaTepualla HeI0CTaTOYHO CUCTEMAaTU3UPOBAHO,
OTACJIbHBIC YMCHUA W HABBIKM HEAOCTATOYHO yCTOfIIIHBBI; MMpEaACTaBJICHBI OTYETHI 110 OOJIBIIEN YacTH na6opaTopme pa60T; BBIIIOJIHEHBI 3a1aHUuA I10
CaMOCTOSITENIbHOMI paboTe.
Ommemka «y006,1emeopumeIbHo»
CTaBUTCS, €CIIM B YCBOGHMU MaTepuaia UMEIOTCS MPOoOesbl: MaTeprai U3j1araeTcsi He CUCTEMAaTU3UPOBAHO, OT/IEbHbIE YMEHUS HEJOCTaTOYHO YCTOM-
YUBBI, BHIBOJIBI M 00OOIIEHHS apIyMEHTUPOBAHbI €J1a00, B HUX JIOITYCKAIOTCS OLIMOKM, OCHOBHOE COJIEpyKaHUE MaTepralla He YCBOCHO B ITOJIHOM O0bE-
Me; MPeICTaBIEHbl OTYETHI 110 JaOOPATOPHBIM paboTaM M CaMOCTOSITENbHOM paboTe HE B OJIHOM 00bEME

b) Dx3amen no oucyunaune cocmoum uz 08yx yacmeii:

Ha sk3amene cTyfeHTy mpeajaraercs OTBETUTh Ha TEOPETUUECKHI BOMPOC (BOMPOCHI) M PEINTh (PU3UUECKYIO 3a/1ady, MPH 3TOM YUUTBIBAIOTCS
pe3yabTaThl paboTa 00yJaromuXcs B TEYEHHE CeMecTpa: BBINOJIHEHHE 3a/laHuil 17151 CaMOCTOSTeNIbHON padoThl (y4acTHe B AUCKYCCHUAX, PEIIeHue 3a-
71a4, BBINOJIHEHNE J1a00paTOPHBIX padOT U MOATOTOBKA OTYETOB I10 PE3y/IbTaTaM UX BBIITIOJHEHUS)

Cobecedosanue no meopemuueckum 60NPOCAm

ITokazarenu Kpurepun

OrtseTsl 0 BOpocam Ounera ® COJEpXKAHUE OTBETA COOTBETCTBYET OCTABIEHHOMY BOIIPOCY
® packpbIBaloTCs HauboJsee 3HaunMble (PaKThl, HAYYHbIE TIOJIOKEHUS,
e coOurolaeTcs JIOTHYECKYIO MTOCIIEI0BATEIbHOCTh B M3JI0KEHUU MaTepuaia
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OTBeTbl Ha JOIOJHHUTECIBHLIE | o coAepiKaHHE OTBETA COOTBCTCTBYET MOCTABJICHHOMY BOIIPOCY
BOIPOCHI ® pacKpBIBAIOTCS HanbOoJjee 3HaYnMble (haKThl, HAyYHBIE TIOJIOKCHHUS,
® COOJTFOIACTCS JIOTHYECKYIO MTOCJICIOBATEILHOCTh B M3JIOKCHUH MaTepraa

[Tpumeps! pusnueckux 3amay, mokazaTeau U KpUTepuu npuBeacHs! B .11.1.

Ommemxka «Omau4Ho»

BBICTABIIICTCS CTYACHTY, €CJIM: MaTepHuall YCBOEH B MOJIHOM 00bEME; CTYJACHT UMEET BCECTOPOHHEE, CUCTEMATUYECKOE U IIIy0OKOoe 3HaHuEe yueOHOro
mpenMeTa, BIaieeT He0OXOIMMBIMA YMEHUSIMU U HaBBIKAMH, TEXHOJOTUYECKONW TEPMHUHOJIOTHEH; TIPEICTaBICHBI OTYETHI 110 BCEM JabOpaTOPHBIM pa-
00TaM; BBITOJHEHBI 33JaHHsI 10 CAMOCTOSITENIbHOM paboTe.

Ommemxka «xopouio»

MOJIy4aeT CTYJIEHT, €ClIM: B YCBOGHHWU MaTepHaa MMEIOTCS HEe3HAUUTENbHbIE MPOOeIbl, H3I0KEHHEe MaTepralia HeJOCTaTOYHO CHCTEMAaTH3UPOBAHO,
OTJICIbHBIC YMEHUS M HABBIKU HEJIOCTATOYHO YCTOWYHMBBI, IPEICTABICHBI OTYETHI 1O OOJBIICH YacTH JIA0OPATOPHBIX PaOOT; BBITOJHEHBI 3aJIaHUS 110
CaMOCTOATENLHOM padoTe.

Ommemka «y006,1emeopumenbHo»

CTaBUTCSA, €CJIM B YCBOCHUHU MaTeprajia UMEIOTCS MPOoOesbl: MaTepuall U3JIaraeTcsi He CUCTEeMAaTHU3UPOBAHO, OT/IETLHBIE YMEHHUS HEJOCTATOYHO YCTOM-
YHBBI, BEIBOJIBI M O0OOIICHHS apTyMEHTUPOBAHbI cl1a00, B HUX JIOMYCKAIOTCS OLIMOKU, OCHOBHOE CO/Iep)KaHHME MaTepHala He YCBOSGHO B TIOJTHOM OO0BE-
Me; TIPEJICTABJICHBI OTYETHI 110 JTA00PaTOPHBIM PabOTaM M CAaMOCTOSTEIIFHON paboTe HE B TIOJTHOM 00BEME

TumnoBble 3a1aHU 1/ IPOMEKYTOUHONH ATTECTAMH:
Cnucok 60NPOCOB K IK3AMEHRY (361’{677’11/ C OueHKOZZ)
Bompochl k 3a4eTy ¢ OLIEHKOIi BO 2 ceMecTpe

Pa3nes 1. Mexanuka
Tpaekropus IBHKEHUS, IPONJICHHBIN MyTh, IepeMelleHNe. JIMHelHbIe KHHEMAaTUYECKUE XapaKTePUCTUKU IBUKCHMUS.
JIBUKEHUE TOUKH T10 OKPY>KHOCTHU. YTIIOBBIE CKOPOCTb U YCKOPEHHE.
Ilepssiit 3akon Hetotona. Macca. Umnynbce. Cuna. Bropoii u tperuit 3akonsl HeloToHa.
3akoH TaroreHus Herorona. Cuila TSOKECTH U BEC Tena.
3axoH ['yka g nedopManiuu pacTsyKeHUs! — CKaTHSL.
BHemHee TpeHue: TpeHUE NTOKOs, TPEHUE CKOJIbXKEHMs, TpeHUE kKaueHus. Kunemarnka MarepranbHOM ToukH. [{uHamMyKka MaTeprualbHON TOUKH.
Nmnynbe Tena. 3akoH coxpaHeHus uMItyibca. Pabora cuiibl. MOIIHOCTD.
Oneprus. [lorenunansHas sHeprus. Kunetnueckast sHeprus. 3aKOH COXPAHEHNS MEXaHUUECKON SHEPTUH.
3axonsl [lackans u Apxumesa. Y cioBus riaBaHus Tedl.
10 YpaBHEHHE HEPA3PBIBHOCTHU CTPYH. Y paBHEHUE bepHyIu i uaeanbHou sxuakoctu. Popmyna Toppruueriin.
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11. DneMeHTHI cienaIbHOM Teopun OTHOCUTENbHOCTH. [Ipeo6pasoBanus JlopeHiia. 3aKkoH B3aUMOCBSI3U MacChl U SHEPTUU.

12. MoMeHT UMITyJIbCa 1 MOMEHT CHJIBI OTHOCUTEIHHO TOYKU. Y paBHEHHE MOMEHTOB JIJISi MATEPUATBHON TOYKH U CHCTEMbI MaTEPHAILHBIX TOYCK.
13. AGcomoTHO TBepzoe Teino. JJunamuka TBepIoro teaa. MOMEHT UMITyJIbCa TeJla U MOMEHT CHJIbI OTHOCUTEIBHO OCH.

14. MowmenT unepuuu tena. Kunernueckas sneprus Bpauienusi. OCHOBHOE ypaBHEHHE JUHAMUKH BPAIIaTeIbHOTO JBUXKEHUS TBEPIOTO Tea.

15. 3akoH coxpaHEeHHsI MOMEHTa UMITyJIbca TBepaoro tena. Teopema [toiirenca-IlItelinepa.

16. /IBukeHre B HEMHEPIHAIBHBIX cucTeMax orcuera. Cuisl mHepuuu. Llenrpobexnas cuna naepiuu. Cwta Kopuonmca.

17. YpaBHeHMe IBUKEHUS TOUKH, COBEpILatolei rapMmoHnyeckue konebanus. Juddepenimanbioe ypaBHeHHE FTapMOHUUECKOTO OCIUIUISITOPA.
18. IMonHas SHEPTUS MEXAHUYECKOW CUCTEMBI COBEPIIAIOIIEH rapMOHUYECKUE KOJICOAHMSI.

19. 3aryxaromue konebanus. Beinyx1eHHble kojebanus. Pezonanc.

20. TIpomonpHBIE U TONIEPEYHBIC BOJHEL. BomHOBOE ypaBHeHUE. DHEprus Oerymiei ynpyroi BoiaHbl. Ctosune BoHbL. Dd ekt Jormepa.

Bonpocsl k 3x3ameny Bo 3 cemecTpe
Pa3zgea 2. diekTpoauHaMHUKA

1. 3akon Kynona. HanpspkeHHOCTS 1os1st TouedHoro 3apsiaa. [Ipunnun cynepnosuiuu. Teopema Octporpaackoro — ['aycca.

2. Pabota cun mons npu nepemMenieHuu 3apsaaoB. [loTennnan u SKBUMOTEHIIMATbHBIE TIOBEPXHOCTU. ['paiueHT NOTEHIMaNa U HAPSHYKEHHOCTh TOJISL.

3. HanpspkeHHOCTB MOJIst Y TOBEPXHOCTH MPOBOIHUKA M €€ CBSI3b C MOBEPXHOCTHOM MJIOTHOCTHIO 3apsa.

4. TIpoBOJHUKH BO BHEIIHEM 3JIEKTpOCTaTHuecKoM nosie HaBenennsle 3apsiabl. DinekTpoeMKocTh. CoelMHeHrne KOHIEHCATOPOB.

5. Nonspuzauus ausnekTpukoB. Bextop momspuzanuu. HampspkeHHOCTH 3JEKTPHUYECKOTO IMOJISE B TUAJIEKTPUKAX. DHEPrusl U IUIOTHOCTH DHEPTUU
3JIEKTPOCTATUYECKOTO TOJIS.

6. Dnexrpuyeckuii Tok. 3akoH OMma st yuactka 1ernu. COnpoTHUBIEHUE TPOBOIHUKA.

7. CTOpOHHHE CUJIBL. DJEKTPOABIIKYIIAs cuia. 3akoH OMa ais ydyacTka 1enu, coaepskaniero 3/1C. Pa3HOCTh MOTEHIIMANIOB U HANIPSDKEHUE.

8. PaboTa 1 MOIIIHOCTH B IIETIM TTOCTOSTHHOTO TOKA. 3akoH J[xoyis — JleHna.

9. PasserBnennsie nenu. [Ipasuna Kupxroda.

10. Knaccuueckast TeOpHs SJIEKTPOITPOBOJIHOCTH METAILIOB. 3aBUCUMOCTh COIPOTHUBIICHHUS METAJUIOB OT TEMIIEPaTypHI.

11. CobcTBeHHast U MpUMECHasi IPOBOJUMOCTb MOJTYIIPOBOIHUKOB.

12. TepMoaIEKTpOHHAS SMUCCHS U KOHTAKTHBIE SIBJICHUS B METAJJIaX ¥ MOJYIIPOBOIHMKAX. PaboTa BEIX0/1a JIEKTPOHOB M3 METalIa.

13. TepmoanekTpoHHas sMuccus. TepMmossiekTpuueckue sieHus. KoHTaKTHBIC SIBICHUS B ITOJYIIPOBOIHHUKAX.

14. TTpoBOAUMOCTB 3JEKTPOIUTOB. DIEKTPOIUTHUECKAs Aucconuanus. 3akoH OMa 1 31ekTpoauToB. 3akoHsl Dapanes. OnpeneneHue 3apsiia HOHa.
15. CamocTosTenbHbIM ra3oBblid pa3psia. Buasl paspsina (Tiaeroniuii, 1yroBoi, HCKpoBOK U KOpoHHBIN). KatoaHble ny4n.

16. MaruuTHO€ 110JIe 3JIEKTPUIECKOro ToKa. 3akoH Ammnepa. MHAyKIUS 1 HapsKEeHHOCTh MarHUTHOTO nouist. 3akoH buo-Casapa-Jlamnaca.

17. MarautHoe 1noJje npsiMoro, KpyroBoro 1 COJICHOMaJbHOT0 TOKOB. MarHUTHBIHN MOTOK.

18. JlelicTBHE JIEKTPHUUECKOT0 U MarHUTHOTO MoJieit Ha ABmxKyimiics 3apsa. Cuna Jlopenuna.
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19. MaruutHble cBoiicTBa BemlecTBa. HamarnmdeHHocTs. MarnuTHas npoHuniaemocts. Jua-, mapa- u deppomarnetusm. MarHUTHBIN TUcTEpe3HC.
Touxka Kropu.

20. OnbiTel @apanes u npaBuio JIeHna. DIeKTpoABMKYIIasl cuila UHIYKIUU. BuxpeBbie Toku. CaMOMHIYKIIUS U B3AUMOUHTYKITHSI.

21. DNEeKTPOABIIKYINAS CUJIA CAMOMHAYKIIMU. THIYKTUBHOCTH. DHEPTUsi MArHUTHOTO TI0JIst TOKOB. B3anmounnaykmums. Tpanchopmarop.

22. DnexkTpoMarHuTHoe mnoiie. BuxpeBoe anextpuueckoe noje. Tok cMmemeHus. DIeKTpoMaruuTHoe mnosie. Y paBHeHnus Makcseuia.

23. DnekTpuyeckuit konedarenpHbIil KOHTYp. CoOcTBEeHHBIC KoeOanus, hopmyna Tomrcona. 3aryxaroimue KoieOaHusl.

24. BeinyxJIeHHbIE KosieOanus B KOHType. Pe3oHaHc.

25. DJIEeKTPOMArHUTHBIE BOJIHBI, CKOPOCTh MX pacrpocTpaneHus. O0beMHas TUIOTHOCTh YHEPTUHU 3JIEKTPOMArHUTHOTO ToJisi. [loTok sHepruu. Bexrop
YwmoBa-IloiiaTunra. [lIkana 31eKTpOMarHUTHBIX BOJIH.

26. TTonyuyenne nepemennoi 3/1C. KBazucranuoHapHsiii TOK. JlelicTByrOIIEe U CpeHee 3HaYeHHE TIepeMEeHHOr0 Toka. COnpoTHBIICHNUE.

27. IHIyKTUBHOCTb U EMKOCTb B LIETIM IEpeMEHHOT0 Toka. [locrnenoBarenpHbli U MapaiedbHbIA Pe30HAHC.

28. PaboTa 1 MOIIHOCTH B IIETIA IEPEMEHHOTO TOKA, aKTUBHAS U PEaKTHBHASI MOIITHOCTb.

Bonpocs! k 3k3aMeny B 4 cemecTpe
Paszgen 3. OnTuka
DnexTpoMaruuTHas Teopus cBeta. CKopocTh cBeTa. ACTpPOHOMUYECKHE U Ja00paTOPHbIE METO/IbI OIIPEIETIEHHSI CKOPOCTHU CBETA.
OcHOBBI (hOTOMETPHH (FHEPrETHUECKUE U CBETOBBIE €AMHUIbI). 3akoH JlamOepTa. 3aKOH OCBEILIEHHOCTH.
OcHoBHBIE 3aKOHBI TeoMeTpudeckoil ontuku. [Ipunmun ®epma. [ToaHOE BHYTpEeHHEE OTpaKEHUE.
Tonkue nun3bl. Chepruyeckas u XxpomaTHueckas abeppaluu, aCTUrMaTh3M, Koma, JUCTOPCHSL.
WnuTepdepennus cBera. MeTo bl OCYIIECTBIIEHUS HHTEP(PEPEHITNH.
ITostocsl paBHOTO HaKJIOHA U PaBHOM TOJILMHBIL, Konibla HeroTOHA.
[Ipumenenue nntepdepeHun, UHTEPPEPOMETPHI.
Hudpaxius ceera, MeTo]] 30H OpeHens.
Hudpaxus Opaynrodepa. Judpakuus or ogHON 1mIenH.
0. u¢pakiroHHast peieTka u ee XapakTepUCTHKH.
1. CriekTpOoCKOIl U CIEKTPOCKOMHSI.
12. PeHTreHoBCKHE JIydH, TUPPAKINST PEHTTEHOBCKHX JTy4ei.
13. Audpaxius Ha yIbTpa3ByKOBBIX BOJIHAX.
14. Ilpuniuns! rojorpaduu. [lonspu3zoBaHHBINA CBET.
15. 3akon Mamroca. [onsipuzanus cBera npu OTpaXeHUHU U MPEeTOMIIeHNH, 3aKOH bproctepa.
16. PacipocTpaneHue cBeTa B KpUCTAIUIAX, IBOWHOE JIydepeIOMIICHHUE.
17. BpaieHue 1iockoCTH Moisipu3alui, 3akod Papayes.

RRO©oo N RWNE
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18

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

. ducnepcus ceera. MyTtHbie cpeibl. 3aKkoH TuHIANA.

ITornomenue ceera, 3akoH byrepa.

['pynmnoBas u ¢azoBasi CKOPOCTH CBETA.

Paccesnue csera. MosekysipHOE paccesHUE.

Oddexr BaBunora-Uepenkona.

N3mepenne ckopoctu cBera. PacipocTpaHeHHe CBeTa B IBMXKYIIUXCS CPEllax.
OnbiT ®u30. OnbiTel Malikenscona-Mopiu.

Dddexr Jomnepa.

OnTHyeckne XapaKTePUCTHKHU CPEbl M MX 3aBUCUMOCTh OT HHTEHCUBHOCTH U3ITyUEHUSI.
KBanpatnuHo-HenMHEHbIE U KyOU4YeCKU-HETUHEHBIE CPEIbL.

OTKJIMK HEJIMHEWHOM cpe/ibl Ha BHELIHEE BO3ICHCTBHE.

Henuneitarie 23¢¢extsl (caMopoKycHpoBKa cBeTa, HEMHHEHHBIN (PoT0d(h(DEKT).

Bomnpocsl k 3k3aMeny B 5 cemecTpe

RRO©oo N RWNE

0.
1.
12.
13.
14.
15.
16.
17.

Paznen 4. KBanroBasi pusuka
TemoBoe U3NIy4eHHE U €T0 XapaKTepucTuku. 3akoH Kupxroda.
3akonbl Credana-bonsiimana u cmenienus Buna. ®opmyna Penes-/[xunca,
I'mnoresa I1nanka.
®otorddext. Popmyna DifHmTelHA U1 BHEIIHEro GpoTtosddexra.
DKcrepuMeHTaIbHOE MOATBEPXKICHNE KBAaHTOBBIX CBOMCTB cBeTa. [IpuMenenue ¢pororddexra.
Macca u umnynsc ¢poToHa.
JlaBiieHue cBera.
Addext Komnrona.
KopnyckynspHo-BOIHOBOH Ayanu3m, NIPUHIUI JTOTOIHUTEIbHOCTH.
CrnexTpalbHble CEPUU U3TYyUYEHUs aToMapHOro Bojopoaa. @opmyna bansmepa. [Ipunuun Purna.
[TImanerapnas mogens aroMa. [loctynatel bopa. Moaens atoma Bogoposa o bopy.
I'unore3a ne bpoitnsa. CeolicTBa BosH ae bpoitns.
BonnoBast pyHKIms.
CooTHoOIIEHNE HEONPENETEHHOCTEM.
Ypasuenue Lllpeaunrepa, odree u A CTAITMOHAPHBIX COCTOSHUM.
[IpuHnnn cyneprno3unuu coctossHuid. KBaHTOBaHME YHEPTUH.
[Ipocreimune 3a1a4u B KBAHTOBOM MEXAHUKHU.
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18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

KBanToBbie uncna. CriuH 3J1€KTPOHA.

[Tpunnun [Taynu. MynbTUIIETHOCT CIIEKTPOB.

Crnun-opbuTansHOE B3auMo/ieiicTBre. MexaHnueCKUii MOMEHT MHOTO3JIEKTPOHHOTO aToMa.
Ilepuonnueckas cucTtemMa JIEMEHTOB.

[Ipupona xapakTepUCTUUECKUX PEHTI€HOBCKUX CIIEKTPOB.

Honnas u koBaneHTHast cBs3b. OOMEHHOE B3aUMO/ICHCTBUE.

Monekynsipubie criekTpbsl. KoMOMHaIIMOHHOE paccesiHie CBETa.

CrioHTaHHOE U BBIHYXEHHOE H3ny4yeHue. Jlazepsol.

[TonsiTue o kBaHTOBBIX cTarucThKax. Ctatuctuku boze-OiiHmrelina u ®epmu-/lupaka.
BbIpoK/1eHHBIN 371€KTPOHHBIN ra3 B MeTayuiax. JHeprus depmu.

Teopus DitHiureiina-/{e6as. DOHOHBI.

CBepXIpOBOIUMOCTb.

OO0pazoBaHue YHEPreTUYECKUX 30H B KpUCTAILIAX.

30HHAas CTPYKTypa METAIJIOB, AUJIEKTPUKOB.

CobcTBeHHAs U MPUMECHAsi TPOBOAUMOCTH MOTYITPOBOIHUKOB.

Cocras sinpa. XapakTepUCTUKH aTOMHOTO sIpa.

SnepHble CUIIBbI U UX CBOMCTBA.

DHeprust CBs3M sAapa. Moenu aTOMHOTO sijipa (KaresinbHas, 0001049eYHas ).
PannoakTuBHOCTB, 3aKOH paIMOAKTUBHOTO paclajia, IpaBuia CMEILIECHHUS.
Anwda-pacnaz, Oera-pacnaja, raMMa-u3IydeHHe.

SnepHble peakuuu.

Jenenue snep. Llennpie peakuuu IeneHus, ACPHBIE PEAKTOPHI.

Peakuus cuHTE3a aTOMHBIX s17IEp.

OO6mwme cBeeHus 00 AMeMEeHTapHbBIX YacTuilax. OCHOBHBIE XapaKTEPUCTUKU PJIEMEHTAPHBIX YACTHII.
3aKOHBI COXpPAHEHUS AJIs AJIEMEHTAPHBIX YACTHII.

KBapkoBas Mozens anpoHoB. @yHaaMeHTaIbHbIE B3aUMOJICHCTBUSL.

Bonpocsl k 3k3ameny B 6 cemecTpe

1.
2.
3.

Pazgea 5. MoJjieky/sipHasi pu3uKa 4 TEePMOAMHAMHUKA.
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON Teopuu. MneanbHbli ras.
OcHOBHOE ypaBHEHHE MOJIEKYIISIPHO- KHHETHYECKON TEOPUH Ta30B.
OnbITHBIE Ta30BbIE 3aKOHBI.

41



RR©o N O A

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

VYpasnenue Knanelipona - Meneneena.

BuyTpeHnHss sHeprus. Yucio creneneii cB0001bI Fa30BbIX MOJIEKYII. 3aKOH O paBHOPACIIPEAEICHUHN SHEPTUH YaCTHULL IO CTENIEHSIM CBOOOIBI.

Cpe,Z[HI/Ie BCJIMYHMHBI B OITMCAHUH MOJICKYJIAPHBIX CUCTCM.

Pacrnipenenenne yacTuil 1o 3Ha4€HUSIM OTCHIIMATHHON YHEPTHH BO BHEITHEM CHIIOBOM Tojie. bapomerpuueckas gpopmyina.

Pacnpeznenenne MakcBesuia 1o CKOPOCTSIM TEIUIOBOTO IBMXKEHUS . CKOPOCTH MOJIEKYJI.
IlepBoe Hauano TepmoguHamMuKu. TemnoeMkocTs. DopMyIHpOBKa IEPBOrO Hayajaa TEPMOIMHAMUKH.
ITpuMeHeHMe IepBOro Hayajga TEPMOJIMHAMUKH K H30IIPOLIECCaM.

N306apuueckuii mporece B uaeanbHoM raze. Mzotepmuueckuii mpouecc B uaeaIbHOM rase.
AnunabaTuueckuil mpouecce B uaeanbHoM rase. [lonmutponuyeckue mporeccsl.
TemoeMKoCTh B pa3IMyuHbIX Ipoleccax. TemmoeMKocTb CMecH ra3os.

OHTaNbNMs Kak QYHKIUS COCTOSTHUSI CUCTEMbl. PaBHOBECHBIE 1 HEPABHOBECHBIE MTPOLIECCHI.
Oo6parumbie 1 HEOOpPATUMBIE TIPOIIECCHI.

[{uknuueckue kpyrosele npoueccsl. [ukn Kapro. XonoaunsHas ¥ TeruioBasi MallvHa.
KoaddurmenT monesnoro neicTeus.

Bropoe Hauano TepMOAMHAMUKY /17151 0OpATUMBIX IPOLIECCOB.

OHTponHs Kak (QYHKIHS COCTOSIHUS CHCTEMBI. BTOpOe Hauano TepMoIMHAMUKH JUTsl He0OpaTUMBIX mporeccoB. HepaBenctBo Knaysuyca.

[TpyHUMI BO3pacTaHUs SHTPOIIUHU. DHTPOINHS U BEPOATHOCTh COCTOSIHUS CUCTEMBI.

SIBneHus nepeHoca U UX TEOpHsl ISl UJIeallbHBIX ra30B. TerionpoBogHOCTh. BHyTpeHHEee TpeHue (BSI3KOCTb).
Huddyszus. Pacnipenenenue Mosekys o AIMHAM UX CBOOOIHBIX TPOOETOB.

OO11iee ypaBHEHUE JUIs SIBJICHUS IEPEHOCA B UI€ATIbHBIX ra3ax.

Juddy3us B uneanbHpIX razax. TemmonpoBOJHOCTb B WEATIbHBIX ra3ax. Y paBHeHHe Dypbe.

BHyTpeHHee TpeHue B uaeaabHbIX ra3ax. Y paBHeHue HproTona. Kunernueckue ko3hGpUIMEHTHI U CBSA3b MEXKIY HUMHU.
Cunbl MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUSA. Y paBHeHue Ban-nep-Baanbsca. 3oTepmel Ban-nep-Baansca.
Kputnueckoe cocrosiHue BeniecTBa. BHyTpeHHsS S3HEpPIUsl peajibHOTO Ta3a. DHTAJbIIU.

CoxmxeHMe ra3oB U MOJIy4€HNE HU3KUX TEMIIEpaTyp.

CaoiicTBa xujKoro cocrosiHusi. [loBepxHocTHbIH cioil. [loBepXHOCTHOE HATSKEHUE.

CmaunBaHue, HecMayMBaHUe, KpaeBoil yroi. JlaBiieHue moJ U30rHYyTON MOBEPXHOCTBIO XKUJIKOCTH - popmyra Jlamnaca.
Jlo6aBo4HOE JaBiieHUE I IPOU3BOJIBHBIX MMOBEPXHOCTEH. KanuuispHsle siBIeHUS.

Kpucrannmieckoe cocTossHUE BEIECTBA. JHEPTUS CBS3H.

OcCHOBHBIE XapaKTePUCTUKU KpHrcTaioB. Kiaccupukarys KpucTauios.

Anunzorponus. JledhekTsl B KpucTayuiax.

@da30BbIE IIEPEXOABI IEPBOTO U BTOPOrO POAA.
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36. YpaBuenue Kunaneiipona - Kiay3suyca u ero npumMeHeHue K IpolieccaM MCIapeHusl U KOHACHCALUU, BO3TOHKU (CyOIuMManum), riaBjieHus U Kpu-
CTAJUIM3aL1U.

37. JlmarpamMmMa COCTOSIHHS BelecTBa. TpoiiHas TovKa.

38. Camoopranuzanus B (U3NIECKUX CHCTEMAX.

39. TenoBasi KOHBEKITUS KaK IPOTOTHI SBJICHUN camoopraHu3anuu B ¢pusnke. Sueiika benapa.

40. Cunepreruueckuii moaxoj. CaMmoopraHu3alys u Xaoc.

41. OcHOBHBIE MOJO0XKEHUS HEPABHOBECHOW TEPMOAMHAMUKH.

JlokymMeHT cocTaBiieH B cooTBeTcTBUU ¢ TpeboBanusmMu OI'OC nmo nanpasienuto 44.03.05 «[lemarorndyeckoe obpa3zoBanue (¢ ABYMsS IPOPIHIIMU
MIOJITOTOBKH)», YTBEPKACHHOTO npukazoM MunoopHayku PO Ne 125 ot 22.02.2018 1.

Hacrosimasi nporpaMma He MOKeT ObITh BOCIIPOM3Be/IeHA HU B Kakoii (opMe 0e3 mpeaBapUTeIbHOT0 NMHCHMEHHOIO pa3pelleHusl Ka-
¢denpsl — pa3padoTUMKa MPOrpaMMbl.
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