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1 Ileau ocBOeHUS AUCHUILJIMHDbI

Hemamu ocBOEHUS NUCUUILIMHBI «DU3MKa» SABISIOTCS W3YYEHHE OCHOBHBIX
3aKOHOB (DM3HMKH, OCHOBHBIX JKCIIEPUMEHTAIBHBIX 3aKOHOMEPHOCTEH, JIeKAIINX B
OCHOBE ATUX 3aKOHOB, METOJOB OMHUCAHUSA KIACCUYECKUX M KBAHTOBBIX CHCTEM, a
Takke (HOPMUPOBAHKE y CTYACHTOB 3HAHUN U YMEHUH, MO3BOJISIOMINX MOJIETUPO-
BaTh (hU3MUECKHE SIBICHUSA U MPOBOJUTH YHUCICHHBIE PACUEThl COOTBETCTBYIOIINX
bu3nyeckux BenWYUH. B pe3ynbrare M3ydeHUs] TUCHUIUIUHBI CTYJEHTHI JOJKHBI
NOJIYYUTh MPEJACTABICHUE O MATEPHAIBHOCTU HPUPOIBI, O (GOpMaxX CYILIECTBOBA-
HUsI MAaTEPUU U €€ DBOJIIOIMHU, O COCTOSIHUAX B MPUPOJE, O KAaTETOPUSX BPEMEHH,
00 M3MEHEHUsX (PU3MUECKUX BEIMYMH M UX CleUU(UKEe B pa3IUdHbIX paszzelax
¢u3uku. OHa Takxke sABIAETCS (PYyHIAMEHTOM JUIsl MOCIAEAYIOIIEro U3y4eHHs IpOo-
(eccuoHaIbHBIX U MPOQPUIBHBIX AUCLIUILINH.

3ajaun OCBOCHMS TUCLIMILIAHBL:

— c(opMupoBaTh y CTYJJIEHTOB COBPEMEHHOE €CTECTBEHHOHAYYHOE MHUPOBO3-
3peHue;

— c(opMupoBaTh y CTYJIEHTOB HAYyYHOE MBILUJICHUE, AaTh MPOYHbIE 3HAHMS
OCHOBHBIX (PYyHIAMEHTAJIbHBIX 3aKOHOB KJIACCHUYECKOM M COBPEMEHHOM
busuKy;

— pacUIMPUTh UX HAYYHO-TEXHUYECKHU KPYro3op;

— JaTh IPEJICTaBICHUE O PANIUYHBIX (PU3UUECKUX MOJEISIX OKPYKAIOILIEro
MUpa U rpaHulaX MPUMEHUMOCTH PAa3INYHbIX PU3UYECKUX TEOPHIA;

— TMI0Ka3aTh, YTO 3aKOHBI (PM3UKU HUCTOIB3YIOTCS MPU OOBSCHEHUU SIBJICHHM
IPUPOABI U MPOLIECCOB, MPOTEKAOIIMNX HA 3€MIIe, B HEApPAX U OKPYKaro-
IIEM [TPOCTPAHCTBE;

— BOOPYXUTH CTYJICHTOB MOCJIEI0BATEILHON CUCTEMOMN (DU3HUECKUX 3HAHUH,
KOTOpasi HeoOX0uMa JJisi CTAHOBJICHHUSI UX €CTECTBEHHOHAYYHOT0 00pa3o-
BaHMUsI, YCMEIIHOTO YCBOCHUS CIIELIMAIBHBIX KYPCOB M MOTJIa Obl OBITh HC-

II0Jb30BaHAa MU U B UX HpaKTquCKOﬁ ACATCIBbHOCTH.



2 Mecto aucunmiinibl B ctpykrype OOII 6akanaBpuara

JucnuminHa «®usmkay otHocutes kK 6a3oBoit wactu (b1.6.7). Jlucuuminna
aJpecoBaHa BCEM pealln3yeMbIM IPO(IIIM MOATOTOBKY OakajgaBpuaTa HarpaBlie-
Hus noarotoBku 05.03.02 «I'eorpadusy, nzydaercs B MepBOM M BTOPOM CEMECT-
pax (mepBblil ron 00ydyeHus). OHa BKJIIOYAET B ce0s TEOPETHUUECKYIO U MpaKkTUye-
CKYIO YaCTH.

Jns ocBoeHus IUCHUIUIMHBL «DHU3MKa» CTYIEHTHl HCIOJIB3YIOT 3HAHUSA,
YMEHUSI, HaBBbIKH, CPOPMHUPOBAHHBIE B MIpoIlecCe U3YUCHUsI GU3UKH U MAaTEMAaTUKH
B 00111€00pa30BaTeNIbHOM IIKOJIE, a TAKXKE MMPU U3YYEHUH IUCUUILIMHBI «MaTeMa-
THUKa», IPENO0IaBaEMON UM B YHUBEPCUTETE.

DTa JUCHUIUIMHA 00ECTIEYMBAET B3aMMOCBSI3b BCEX M3Y4aeMbIX B OakaiaB-
praTe eCTeCTBEHHOHAYYHBIX JUCHUIUIMH. Y CHEUIHOE OCBOCHHUE IUCLMIUIMHBI MO-
3BOJISIET MEPEUTH K U3YYEHUIO «MEeTeoposioruu U KiIuMarojaorun», «OCHOB Teo-
sKoN0run», «OUEHKH BO3JCHCTBUS Ha OKPYXAIOLIYIO cpeny», «l'eodpu3nku naHa-
madTay, «bruotuku nanamadra», « TeXHUKO-IKOHOMHYECKUX OCHOB MPOU3BOACT-
Ba», «IKOJIOTUYECKOTO MPOCKTUPOBAHUS U IKCIIEPTU3HD.

OcBoeHne «DPU3NKN» SBIAETCS HEOOXOAUMON OCHOBOM IS TOCIICIYIOMICH
MOJTOTOBKU K BBITIOJIHEHUIO KYPCOBBIX paOOT M BBIMYCKHOW KBalU(DUKAITMOHHON
paboThI, MPOAOTKEHUS 00pa30BaHUS B MAaruCTpaType.

[Iporpamma IUCHUIIIUHBI TTOCTpOEHA OJOYHO-MOAYJIHHO, B HEHM BBIJCICHBI
cieaymwome pasuensl — «Mexanukay, «MosekymsipHas Guzukay, « JIEKTPUIECTBO

U Mara€Tu3m», «Konebanus n BOJIHBI, OIITUKAa» U «ATOMHad " AACpHast q)HSI/IKa».

3 Komnerenunu odGyuaromierocsi, popmupyemMbie B pe3yjbTaTe OCBOe-
HUS JUCHHUILUIUHBI «PU3nKa)

BrinmyckHUK mporpaMMbl OakanaBpuaTa JTOJDKEH 00JaaaTh CIASAYIOIMIUMHU
KOMIETEHIIUSIMHU:

0) oomenpodeccnonaabusnie (OIIK):

— OIIK-2 (gactuuno). CmocoOHOCTHIO HCIIOIB30BaTh 0a30BbIC 3HAHUS (yH-



JAMEHTAJIBHBIX pPa3/ieloB (GU3HKH, XUMHUHU, OMOJIOTHHU, PKOJIOTHU B 00BheMe, HEOO-
XOJIMMOM JIJIS OCBOEHUS (PU3MUECKUX, XUMUUECKHUX, OMOJOTHICCKUX, IKOJIOTHYIEC-

CKHUX OCHOB B 00111e#, prU3ndeckoi U colnaabHO-25KOHOMUUYECKON reorpadumu.

B pe3ynbpTaTe 0CBOSHUS IUCHUIUIMHBI O0YYaIOLIUIICs TOJKEH:
*3HATB!

- (yHIaMeHTanbHbIE pa3fenbl PU3uKu B 00beMe, HEOOXOIUMOM JJisi OCBOE-
HUS (U3NYECKUX OCHOB B oOwmie, (u3nueckodl U  COLMAIBHO-
PKOHOMHUYECKOI reorpaduu;

- (yHIaMeHTaIbHBIE OIBITHI, JIEXKAIINE B OCHOBE 3aKOHOB (PH3UKU;

- (yHIaMeHTalbHblEe PU3NYECKUE KOHCTAHTHI.

*YMeTh:

- IPUMEHATh MaTEMAaTUYECKUE METOJbI MPHU PEIEHUU TUIOBBIX IMpodeccuo-
HaJIbHBIX 3a]1aY;

- ymoTpeOsITh (PU3NIECKYI0O TEPMHUHOJOTHUIO I BBIPAKEHUS KOJIMYECTBEH-
HBIX ¥ KQU€CTBEHHBIX OTHOIICHUN (PU3HUECKUX OOBEKTOB;

- TPUMEHSATH 3aKOHBI (PM3WKH MPH PEIICHUU PACUETHBIX U KaYECTBEHHBIX 3a-
Jiad 1o U3y4YeHHBIM TEMaM;

- T0JIb30BAThCS MPOCTEUIIMMU (PU3NYECKUMH U U3MEPUTEIbHBIMU IpUOOpa-
MU;

- HCIOJIb30BaTh OCHOBHBIE MTPHEMbI 0OPA0OOTKHU SKCIIEPUMEHTAIBHBIX JaHHbIX;

- OIICHMBATh YHCIICHHBIC TOPSIKUA BEIMYWH, XapaKTEPHBIX IS Pa3TUIHBIX
pasiesioB PU3HKY;

- paborath ¢ rpagukaMu PU3NIECKUX BEITUIHH.

‘Biagers:
- METOJIaMU TIOCTPOEHUSI MaTeMaTHYECKUX MOJeNIel NpU pelieHuu mnpodec-

CHOHAJIBHBIX 3aJa4.

4 CTpyKTYypa M coJep:KaHue JUCHUITHHBI «DU3uKay

OO6m1ast TPy1I0€MKOCTh JUCHHUIIIMHBI COCTABIISACT 4 3a4eTHBIX eauHull 144 yaca.



Ne Pazgean nuc- | Cemectrp | Heneas Buabl yueoHoi padorsl, DopMbI TEKY-
n/n HUTTHHBI cemecTpa BKJIIOYasi CAMOCTOSITEIb- 1IEero KOHTPOJIst
HYI0 pa0oTy CTY/1€HTOB U ycneBaeMoCTH
TPYAOEMKOCTH (B Yacax) (no neoenam ce-
006- | Jlex | JIP | CPC/ Mmecmpa)
wasi | ouu KCP | dopmbl npome-
TpYy- KYTOYHOM aTTe-
froem- CcTalMu (no ce-
KOCTh mecmpan)
MexaHuka. 1 1-4 16 8 4 4 cobecenoBaHue,
3amura JIP
MonekynsapHas 1 5-8 16 8 4 4 KOJUIOKBUYM, 3a-
buzuKa. mura JIP, nuc-
TaHIIMOHHBIN
KOHTPOJIb B pe-
xume «off-line»
DIIEeKTpUUECT- 1 0-18 34 20 10 4 3ammuTta JIP, nuc-
BO U MarHe- TaHITMOHHBIN
TH3M. KOHTPOJIb B pe-
xume «off-line»
ATTecTanus 3a4er
Hroro 3a 1-ii 66 | 36 | 18 12
ceMecTp
Konebanus wu 2 1-8 22 8 8 6 KOJIJIOKBUYM, 3a-
BOJIHBI, OIITH- muta JIP, muc-
Ka. TaHIIUOHHBIN
KOHTPOJIb B pe-
xume «off-line»
ATomHas u 2 0-17 20 6 8 3] 3ammrta JIP, muc-
saaepHas huzu- TaHIIMOHHBIN
Ka. KOHTPOJIb B pe-
xume «off-line»
Arrecranus 36 9K3aMeH




HUtoro 3a 2-ii 78(c | 14 | 16 12

cemecTp IK3.)

HUroro 144 (c | 50 | 34 24
IK3.)

Pa3znen 1. Mexanuka
1.1. BBeaenue

[Ipeamer pusuku. Meroasl ¢pusznueckoro uccieqoBanus. Cesi3b (GU3MKU C APYTH-
MU Haykamu. MacmraObl MarepuanbHOro Mupa. Meradusuka, Makpodusuka,
Mukpogusuka. Mcxogueie Moaenu maTepuanbHbiXx 00beKTOB. Knaccuyeckas, mo-
JeBass M KBAHTOBO-PEJSITUBHCTCKAasT MOJENM MaTepHalIbHbIX OO0BEKTOB. Buibl

B3aUMOJIENCTBUMN.
1.2. DiieMeHTbl KHHEMATHKH

Cucrema orcuera. [Ipunnun otHocurenbHocTH ['amunes. Tpaekropus, myTh, me-
pemenienue. CpenHsis 1 MTHOBEHHasi CKOpocTh. CpellHEe U MTHOBEHHOE YCKOpe-
Hus. [IoHsTHE O KpUBU3HE TPACKTOPUH. JIBHIKEHUE IO OKPYKHOCTHU. YTJIOBas CKO-
POCTb U YIJIOBOE YCKOPEHHUE. YTJIOBAasi CKOPOCTh Kak BEKTOp. HopMasibHas U TaH-

IeHIMAIIbHAS COCTABIAOIMNE YCKOpeHUs. CBA3b YIII0BOM U TMHENHON CKOPOCTEN.
1.3. luHaMHuKa MATEPHAJIBHON TOYKH M CHCTEMbI MATEPHAJIBHBIX TOYEK

Nueprumaneabie cuctemMbl oTcyeTa. 3akoHbl HbproTOHA. Buabl B3auMOAeHCTBUN U
3aKOHBI CHJI B MEXaHHUKE. 3aKOH BCEMHUPHOTO TATOTEHUs. PacyeT BBICOTHI TeocTa-
MOHAPHOTO cryTHUKa 3eMiu. LleHTp Macc. YpaBHeHUE NBUKEHHUS LIEHTPA Macc
CUCTEMBbI. 3aKOH COXpPaHECHHSI UMITYJIbCa JJIsl CUCTEMBbl MaTepUaIbHbIX ToueK. Mo-
MEHT CHJIbI U MOMEHT UMITYJIbCA TOYKHU. Y pPaBHEHHE MOMEHTOB.

1.4. HemHepuuajibHble CHCTEMbI OTCYETA

Ocobennoctu cuit uHepuuu. LlenTpobexxnas cuna naepuuu. CUilbl MHEPUUU, -
CTBYIOILIME Ha TEJO, JIBHXKYILEeCs BO Bpaujarouieiics cucreme orcuera. Kopuonu-

coBo yckopenue. Cuna Kopuoinnca u ee posib Ha 3emiie.




1.5. PaGora u 3Heprus

Kunernueckass U MoTEeHUMAIbHAs 3HEPrusl. 3aKOH COXPAHEHUs U NpPEBpalCHUs

DHEPruu B MexaHuke. KocMuueckue CKopoCTy CIIyTHUKOB, TUIAHET U 3BE3.
1.6. /IBuskeHune TBEpAOro TEJIA

TBepaoe Teno Kak cucreMa MarepuaibHbIX ToueK. MOMEHT MHEepLUU. Y paBHEHUE
MOMEHTOB JIJIsl TBEP/IOTO Tejia, BPaIAOIIErocsi BOKPYT HEMOABMXKHOM ocu. Kune-
TUYECKas 3Heprus Bpaimatoierocs: tena. ['maBueie ocu nnepuuu. [lonsitue o rupo-
ckonax. ['mpockonunueckuit a¢dext. [punmun padotel rupoxkomnaca. [Ipemneccus

36MHOM OCH B ITIPOCTPAHCTBE.
1.7. JIBM:KeHHE KMAKOCTEH U ra30B

Cranuonapssiii motok. [lose ckopocTelt, TMHUM U TPYOKH TOKa. YpaBHEHUE He-
Pa3pbIBHOCTU CTPYHU. YpaBHeHUE bepHynu u ero npuioxxeHus (MogbeMHas cuiia
KpbllIa camoJieTa, a’paius ouBbl). BaskocTs. JlamuHapHOoe U TypOyJIeHTHOE Teue-
Hus. Yucno PeitHonbaca. @opmyna Crokca. XapakTep IBUKEHUS BOAHBIX MOTO-

KOB.
Paznen 2. MoaexkyasipHas pusuka
2.1. MoJieKy/JISIpHO-KMHETUYECKASl TEOPUS

CTaTUCTUYECKUI U TEPMOJIMHAMUYECKHI METOJbl U3YyUYEHHS] MOJIEKYJSPHBIX CHC-
TeM. bpoyHoBckoe aBmxkenne. CocrosiHue BemiecTBa. [lapamerpsl cucremsl. Mo-
Jeb UeIbHOro ra3a. OCHOBHOE YpaBHEHHE KUHETUUYECKOW TEOPUH ra3oB. Y pas-
Henue Kiaiinepona-MenzaeneeBa. Pacnipenenenue bonpumana. bapomerpuueckas
dbopmyna. Atmocdepa 3eMiu U APYrux miaHeT. MakcBeIJIOBCKOE pacipeiesieHue

ra3a o ckopoctsam. Onsit IlITepHa.
2.2. IlepBblii 3aKOH TEPMOIMHAMHKH

BuyTtpennsis sueprus. Terora u padora. Uucno creneneid cBo00Abl MOJIEKYJ. 3a-
KOH pachpeiesIeHusl SHEPTUu 1o cTeneHsM cBooosl. TermmoemkocTs raza. [lonut-

POIMMYCCKHUC ITPOLICCCHI.



2.3. Bropoii 3aK0H TepMOAMHAMHUKH

OO6patumbie 1 HeoOpatumble Tporiecchl. [ukmmaeckue mporecchl. [ukn Kapwo.
Koaddumment nonesnoro aeiicteusi. [lonsitue 06 sHTponuu. 3aK0H BO3pACTaHUs
SHTPOMNUU. DHTPOMNUS U OecnopsiioK. ['paHUIlbl MPUMEHUMOCTH BTOPOIrO Haydalia

TEPMOIUHAMUKH.
2.4. PeaJbHBIE TA3bI

MonexkynspHble CHIIBI B peJIbHBIX Ta3ax. Y paBHeHue Ban-nep-Baanbca. Ilepexon
U3 ra3000pa3HOro COCTOSIHUA B JKHUJKOE. MeracTaOuiibHble cOCTOAHUA. BHYyTpeH-

HsIs DHEPTUs pealibHbIX Ta30B. DPdekT xoymns — Tomcona.
2.5. Kuakoctu

MOJIGKYJIHPHBIG CHJIBI B KUIKOCTIX. HOBerHOCTHOG HaTs2KCHUC U KOI)(b(bI/IIII/IGHT
MMOBCPXHOCTHOI'O HATSXKCHHA KHUIKOCTH. HOBerHOCTHO-aKTI/IBHBIG BCIICCTBA.
I[aBJ'IeHI/IC oA HSOFHYTOﬁ IOBCPXHOCTBIO JKUIAKOCTH. CMmauuBaHue. KaHI/IHHHpHBIG

SIBJICHHUSI.
Pa3znen 3. DiiekTprU4ecTBO U MarHeTU3M
3.1. [loreBast Mmoe b MaTepUn

[Tonstue nonsa. CxkaisipHble W BeKTOpHbIE Tons. [loHaTue omeparopa. Omnepartop
[Namunbrona. Jluddepennmanbupie XapakTepUCTUKU BeKTOpHOTO mons. WHre-
IpaJIbHBIE XAPAKTEPUCTUKU BEKTOPHOrO moss. HaxoxaeHue BEKTOPHOTO MOJIs MO
€ro MHTETpajbHbIM XapakTepucTukam. CBsi3b MHTETPAIbHBIX U AuddepeHIraib-
HBIX XapaKTepUCTHUK. [ paBUTAllMOHHOE T0JIE — MIPUMEP BEKTOpHOro noJjsi. Hamps-
Y)KEHHOCTh U TOTEHIHAJI TPaBUTALIMOHHOTO MoJjs. ['padudeckue MeToasl u300pa-

JKEHUS TIOJIEH.
3.2. YpaBHeHUS 3JIEKTPOMATHUTHOTO MOJISI

VYpaBHenus MakcBemia kak 000OIeHHE OMBITHBIX (DaKTOB. 3alUCh YpaBHEHUMN
Makcgemia B qudpepeHinanbHON 1 HHTErpaIbHOM PopMax. IIMEKTPOCTATHUECKOE

N MAaroHuTOCTATHYCCKOC ITOJIA — YACTHBIC CJIydad 3JICKTPOMAIrHUTHOI'O ITOJIA.



3.3. DaeKTpoCcTaTHYECKOE T0JIe B BAKyyMe

[TonsiTne 00 anexkTpruyeckoM 3apsae. Mozenu, UCIoJIb3yeMble AJI ONUCAHUS 3a-
psbxeHHbIX Ten. Onelr KaBennuma. 3akon Kynona. HanpsokeHHOCTB 21ekTpocTa-
trdeckoro nouss. IIpunnun cynepniosunuu. Teopema ['aycca. IloreHnmanbHOCTD
3JIEKTPOCTATUYECKOro Mois. LlMpKymsuus, MoTeHuMana, pa3HOCTh MOTEHIUAJIOB.
CBsI3p HaNpsHKEHHOCTU ¢ noTeHuanoM. ['padpuueckoe nzoOpaxkeHue 3JeKTpocTa-

Thueckux noJsieid. Ypasuenue Jlamnaca u [lyaccona. DnekTpudeckoe mojie 3emiu.
3.4. DaeKkTpocTaTH4ecKoe moje B BelecTse

[IpoBogHuKkH 1 audANeKTpuku. [IpoBoaHKKN B 35ekTprudeckoM nose. Teopema dDa-
panes. J{usnekTpuku B 3JIeKTpudeckoM mone. Teopema ["aycca i AUAIEKTPUKOB.
[Tonsipru3anus, 31€KTpUUECKass BOCIPUUMYMBOCTD M AUDJIEKTPUYECKAs] IPOHHULIAC-
MOCTb. EMKOCTB, KOHZEHCATOp. DHEPIHUsl CUCTEMBI JIEKTPUUECKHUX 3apsA0B. DHEP-

THS DJIEKTPOCTATUIECKOTO TIOJIS.
3.5. DJeKTpuvecKuil TOK

Cuna Toka, MIOTHOCTh TOKA. 3akoH Oma B quddepeHunanbHoil U MHTErpaibHON
dbopmax mia yuyactka 1enu. DJIC. 3akon Oma I ydacTKa IICTH, CojepKaIiei
OJIC, u nns nonHoM nenu. Pa3BeTBiieHHbIe dnekTpuyeckue nenu. [Ipasuna Kupx-

roda.
3.6. MarauTHoe moJie

Omnertel Poynanga u Opcrena. Bekrop MarHuTHOM MHAYyKIMK. 3akoH bro-Casapa-
Jlarmnaca. Cuna Jlopenna. 3akon Amnepa. ['unoreza Amiepa. DKBUBaJICHTHOCTb

TOKOB U MarHUTOB. [10TOK, HUPKYJIALMS, MOTEHIMAT MAarHUTHOTO MOJISI B BAKyyMe.
3.7. 3aK0H 3JIEKTPOMATHUTHON UHAYKIIUH

3akoH coxpaHeHus 3apsna. 3akoH dapanes u npaBwio Jlenua. DHeprust MarHuT-
HOTO T0JIsI. YPaBHEHUE HENPEPHIBHOCTU. TOK cMelieHus. Y paBHeHus MakcBea

B BaKyyMe.

3.8. MarautHoe 1moJjie B BellecTBe



MonexkynspHbple TOKM, MarHUTHBII MOMEHT, BEKTOp HamarHmuyuBaHus. [Iotok m
LHUPKYJSALKSA MAarHATHOTO TIOJISI B BelleCcTBE. MarnuTHass BOCHPUMMYMBOCTh U Mar-

HUTHAs MPOHUIIAEMOCTh. [lapamMarHeTuku, TuaMarHeTHKN 1 (peppOMarHeTHKH.
3.9. DjekTpoOMarHuTHoOE 1moJie

VYpaBHenust MakcBeia Ui cpelibl. DHEPTus 3JIEKTPOMAarHUTHOro nojs. Teopema
YmoBa-IloliTuHra. 3aKOH COXpaHEHHs] YHEPTUU U UMITYJIbCA JUISL 3JIEKTPOMAarHUT-
HOro noss. IlepeMeHHOE 37IEKTPOMAarHUTHOE T0JIE B OJHOPOJHOM Cpelle U BakKyy-

Me. BoHoBOE ypaBHEHHE. DJIEKTPOMArHUTHOE U3TYyUCHHE.
Pasnen 4. KosieOanusi 1 BOJIHBI, ONITHKA
4.1. Mexanuueckue KoJj1e0aHusl ¥ BOJHbI

["apmonnueckue kKoneOaHus. YpaBHEHUS JBUKEHHUS TOUYKU IMOJ JEHCTBUEM YIIPY-
roi CHJIbl. DHEPrus COOCTBEHHBIX HE3aTyXaloluX Konebanuii. MaTeMaTuyeckuil u
¢uznueckuit MmasTHUKU. KoneGaHus yria HakjioHa 3€MHOW OCH K SKJIMITHKE. 3a-
Tyxawliume konedanus. [lekpeMeHT 3aTyxanus. BeiHyx)aeHHbIe Konebanus. Peso-

HaHc. SIBJICHHE pe30HaHca B IPUPOJIC.

Bonnbl. BosHbl nonepeynbie U MpoaosbHbIE. Y PaBHEHUE IUIOCKOM OeryIiei BoJI-
Hbl. CroxxeHue BOJIH. fIBieHue uHTepdepeHUUH. YpPaBHEHUE CTOSYECH BOJIHBI.

CKopocTh pacrnpocTpaHeHUs 3BYKOBOM BOIHBL. DddekT Jomnepa.
4.2. 'eoMeTpruecKasi ONTHKA

OcHoBHble 3akoHbL. [IpuHnun ®epma m ero npumenenue. Jluusel. IlocTtpoenue

N300paKeHU B JIMH3AX.
4.3. Uurepgepenuns u nudpakuus cBera

[Tpunun INoiirenca-Openens. Uatepdepenuns u nudpakims, npumepsl. [lomocs

PaBHOTO HAKJIOHA U paBHOU TOJMMHBL. MeTtoa 30H Openens.
4.4. Ilncnepcusi cBeTa U B3aNMO/IeHCTBHE CBETA ¢ BEIIECTBOM

MonekynspHasi Teopusi nucnepcuu, popmyna 3enpmeiiepa. [lornomenue cpera,

3akoH byrepa.
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4.5. Honsipuzaums cBeTa

EcTtectBeHHbIN U noysipu30BaHHbIA cBET. CIOCOOBI MOJMy4YeHUs MOJISPU30BAHHOTO

cera. J[BoiiHOe mydyenpesnomieHre. ONTHYECKU AKTUBHBIE BELIECTBA.
Pa3znen S. AtomHas u siaepHast pusuka
5.1. TensioBoe M3J1y4yeHue, GOTOHBI M MX CBOMCTBA

Cnextpbl. CrnekTpbl u3idydeHue u moriomieHus. 3akoH Kupxrodda. dopmyna
bansmepa. KomOunarmonnsnii npuniun Putia. A6conroTHO yepHoe Teno. ['urmo-
te3a Ilmanka. IlpuHumMn skBuBalieHTHOCTH OWHIITeHHaA. PoTtoH. DoTorddekt

BHEIIHUI U BHYTpeHHMI. Popmyna DiHmTeHa 11 poroaddekra.
5.2. Ctpoenue aTroma. JjieMeHTbl KBAHTOBOM (pU3UKH

Omnpitel Jlenapaa. Moaenu aromoB ToMmcona. OnbiTel Pe3epdopaa. Mojaens aroma
Pezepdopna. Atom bopa. [loctynatel bopa. Opdexr Komnrona. I'unoresa Jlyu ne
bpoiinsa. Oneiter Jxxapmepa-JleBucona, Tomcona, nudpakius 3JeKTpoHOB. Boi-
HOBBIE CBOMCTBaA 3JIeKTpoHA. PU3NYECKUI CMBICT BOJHOBOM (hyHKITMH. OCHOBHBIC
WJIeM KBAaHTOBOM MeXaHUKHU. Y paBHeHue Llpennnrepa.

DneMeHThl MaTpUYHOW MeXaHWKW [el3eHOepra W €€ OCHOBHBIC TOJIOKECHHUS.
[Tpunun HeonpenenenHoctu Ieitzendepra. [lonstre o mosiHOM Habope.

Anpo. CrabunbHble U HECTAOUIIBHBIC S7Ipa, UX OCHOBHBIE XapakTEepUCTHKU. Macca
aTOMHBIX SIJIEp W SHEPTUS CBS3U HYKJIOHOB B siipe. PaaqnoakTHBHOCTD siAep. 3aKOH

pannoakTUBHOIO pacnana. OCHOBHBIE THIIBI pacnaja sep.

4.3. Ilnanbl 12a00PATOPHOTO MPAKTUKYMA
Onucanue 6a3bl 1a0OPAaTOPHBIX 3aHATUN, POPM UX TPOBEICHUS:

Jlsis BbITIOJIHEHUST 1a00paTOPHOTO NMPAaKTHKyMa MOATOTOBIEH psl jabopa-
TOPHBIX pa0bOT Mo M30paHHBIM pa3aesaM IUCHUIUTHHBI «DPu3nka» — «MexaHukay,
«MonekynsipHas ¢usuka», «DIEKTPUUECTBO U MarHeTusmy», «Kosebanus u BoJ-
HBI, ONTHKa». 3aHATUS npoBoadTca B O0meM ¢usnueckoM npaktukyme um. [1.B.
["'onyOKxoBa ¢ coOII0IEHUEM BCEX NPABHII TEXHUKH O€30I1aCHOCTH.

JIaGoparopHbie paboThl oOecreynBaloT (OPMUPOBAHUE MOBBIIICHHOTO
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ypoBHs obmienpodeccruonanbHoi (OITK-2) xomneTeHIHH.

JlaGopatopHbie pabOTHI MOMOTalOT OBJIAJIETh HABBIKAMU MPUMEHEHUS 3aKO-
HOB (PM3WKHU I PEIICHUST PACUCTHBIX U KAaUYECTBEHHBIX 3a7ad MO W3YYCHHBIM Te-
MaM; TIO3BOJISIFOT HAy4HUThCS, BO-TIEPBBIX, MOJIB30BATHCSA MPOCTEHIIMME (HU3HIC-
CKUMH M W3MEPUTEIBHBIMU TPUOOpaMH, BO-BTOPBIX, HCIOJIH30BaTh OCHOBHBIC
npueMbl 00pabOTKH SKCIIEPUMEHTATBHBIX JaHHBIX, B TPEThUX, OIICHUBATh YHCIICH-
HBIC TIOPSIKHA BEJIMYWH U, B YETBEPTHIX, paboTaTh ¢ TpadgukaMu PU3NIECKUX BEIIH-
YHH.

N30pannbie 1abopatopHbie paboThl OO01IEro pU3nUecKoro NpakTUKymMa UM.

I1.B. T'onyOkoBa:
Pa3pen 1. «MexaHuka»

Tema 1.1. 3mepeHne MOMEHTOB UHEPLIUHU TEI.
[lepeuens 3aganuii, 3a1a4, BHIHOCUMBIX Ha JJAOOPaTOPHYIO padoTy:
Yunpaxuenue 1. OnpenencHue MOMEHTa HHEPLUHU TEJIA C IOMOUIbIO KPYTHIIBHOTIO
MasTHHUKA.
1. CdopmynupoBats u gokazatb Teopemy lllteiinepa-I toiirenca.
2. BriBectu Qopmysty ans pacdeTa MOMEHTA MHEPIIMH OJHOPOJHOTO Iapa OT-
HOCHUTEJIBHO OCH, IPOXOJSIIEHN Yepe3 €ro LEHTP.
3. BriBecTu pabouyro dhopmyity IS pacueTa MOMEHTa HHEPIIMU BPAIAOIIIETO-
Cs T€Ja C TOMOIIBIO KPYTHJIBHOTO MAasITHHUKA.
N3mepuTh MOMEHT MHEPITUU HEHATPYKEHHOU cucTeMsl |j.
N3mepuTh MOMEHT HHEPLUU HArPy>KEHHOU CUCTEMBHI |;.
N3mepuTh MOMEHT UHEPLUU UCCIIeTyeMOoro Tena ;.

OHpeI[eJ'H/ITI) OTHOCHTCIIbHYIO MOTPCITHOCTL METOAa U3MCPCHU.

0 N o g b

3anucaTth OKOHYATEJIbHBIA PE3yJbTaT U3MEPECHUSI MOMEHTA MHEPIIMH Teja ¢
Y4ETOM HaWJEHHON NOTPEIIHOCTH MeToAa Al,, .

Ynpaxnenue 2. OmnpejeneHre MOMEHTa MHEPIMH C TOMOIIBI0 TPUPHUISIPHOTO
nojBeca.

1. CdhopmynupoBaTs u qoka3ats Teopemy Lteitnepa-Itoitrenca.
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7.

BriBectu pabouyro ¢popmMyiy aiist pacueTa MOMEHTA HHEPIIMH Bpalaroiero-
cs Tena.

M3MepuTh MOMEHT MHEPLUMU HEHArpyXeHHOU m1atdopmsl lo.

W3mepuTh MOMEHT MHEPIIUU HATrPpYyKEeHHOH T1aTopMmsl |;.

OnpenennTs MOMEHT MHEPLIMH UCCIIELYEMOrO Tea.

Onpenenutb OTHOCUTEIbHYIO HMOTPEIIHOCTh U3MEPEHHM METOJO0M Tpugu-
JISIPHOTO MOJBECA.

[Ipoeputh Teopemy llTennepa-I rourenca.

Pexomenayemas nureparypa:

1.

Cuyxun J1.B. O6mmii kypc ¢pusuku. T.1. Mexanuka. — M.: DUSMATIINT,
2006. — 560 c.

Kutrens Y., Haiit V., Pynepman M. Mexanuka. bepkieeBckuii kypc ¢pusu-
ku. — CII6.; M.; Kpacnonap: Jlans, 2005. — 480 c.

Ouznueckuit mpaktukyM. Mexanuka /[Tog pen. B.C. Cransmaxoa. — Capa-

toB: 31-B0 CapaToBckoro yH-Ta, 1988. — 176 c.

Tema 1.2. 3mepeHre yCKOPEHUS CUJIbI TSIKECTH METOJOM (DU3UYECKOTO MasiTHU-

Ka.

[Tepeuens 3aganuii, 3a/1a4, BRBIHOCUMBIX Ha JJaOOpPaTOPHYIO paboTy:

1.

BriBectu opmyny nepuona xosiebaHuN (PU3MUECKOT0 MasTHUKA U O0BsiC-
HUTb XOJ] KPUBOM 3aBUCUMOCTH MEpPUOJia KOIEOAHU OT PACCTOSIHUS MEXKTY
TOYKOH ITOABECA U LICHTPOM TSKECTU MAsTHUKA-CTEPIKHSA.

BbIICHUTDB, UTO TakO€ YCKOPEHHUE CUJIbI TSXKECTU U OT KaKuX (akTopoB 3a-
BHUCHT €T0 3HAUYCHHUE.

BriBectu pabouyro Gpopmyiy /uist pacuera YCKOPEHHS CUITbI TSKECTH.
N3meputs nepuoj koaedanuil 7 MasTHUKA-CTEPIKHS MIPU Pa3IMYHbIX 3HAUYe-
HUSIX PACCTOSIHUA a MEXAY TOUYKOM NOABECA U LEHTPOM TSKECTH MasiTHUKA-
CTEPXKHS.

[To u3BecCTHBIM 3HaUYECHUSIM a U T TIOCTPOUTH IpauK, OTIOXKUB MO BEPTHU-
KaJIbHOU OCH NEepHUO. 7, 110 TOPU30HTAIBHON OCH PACCTOSHUE d.

Hay‘II/ITBC}I ONpCACIsATb YCKOPCHUC CHUJIBI TAXKCECTH 110 KpI/IBOfI 3aBUCHUMOCTHU
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nepuofa KojeOaHWN MasTHUKA-CTEPKHS OT PACCTOSHUS MEXIy TOYKOU

ImoABECa U NCHTPOM TSIKCCTHU MAasATHUKA.

Pekomennyemas auteparypa:

1.

Cuyxun JI.B. O6mmii kypc ¢pusuku. T.1. Mexanuka. — M.: DUIMATIIUT,
2006. — 560 c.

CasenweB M.B. Kypc ¢uszuku. T.1. Mexanuka. MonekymsipHas ¢u3uka. —
CII6.; M.; Kpacuomap: Jlans, 2008. — 354 c.

Xarikun C.O. ®usznyeckue ocHoBbl MexaHuku. — CII6.; M.; KpacHonap:
Jlanw, 2008. — 768 c.

Ouznueckuil npaktukyM. Mexanuka /[Tog pen. B.C. Cransmaxoa. — Capa-
ToB: M31-Bo CaparoBckoro yH-Ta, 1988. — 176 c.

Ousndeckuil mpakTukyM. Mexanuka u moJiekyispHas ¢usuka /Ilox pen.

B.A. 1Beponosoii. — M.: Hayka, 1967. — 352 c.

Tema 1.3. 3MepeHne CKOpOCTH MOJIETA ITyJIH.

[lepeuensb 3agaHuii, 3a1a4, BRIHOCUMBIX Ha JJA0OPAaTOPHYIO padoTy:

1.

N3yunth, B 4eM 3aKkI04aeTcsl OAUIMCTUYSCKUM METO U3MEPEHUS CKOPOCTH
MOJIETA MYJIN.

BoISICHUTB, MpH KaKUX YCIOBUAX OQIMCTHYECCKUNM MAsSTHHK MOXHO IIPH-
HSTh 3a MAaTEMaTHYCCKUM.

CdopmynupoBaTh 3aKOHBI COXpPAaHEHUSI UMITYJIbCA U MEXAHUYECKOW SHEPTUU
U yKa3aTh, KaK OHU UCITOJIL3YIOTCS IIPH BBIBOJIC paboueii popMyIIbl.
BrisicHuTh, Kak onpenensercs MakCuMalibHasi OTHOCUTEIIbHAS TTOTPEITHOCTh
METOJa U3MEPEHUM.

Onpenenuth, KakuMU (paKTOpaMH OTPAHMYMBACTCS TOYHOCTH H3MEPEHUS
CKOPOCTH TIOJIETA ITYJIU B OTBITE.

N3mepuTh Ha BECax MACCHI IyJIb U CbEMHOI'O BHYTPEHHETO LIWJIMHAPA MasiT-
HHUKA.

C kaxJ0u mysierd MPOU3BECTH HE MEHEE MSATH BBICTPENOB. OMNBITHI MPOBO-
JIWTH C TPEMS MYJIAIMU PA3ITUYHOTO BECA.

[To paboueit popmyiie BRIUUCIUTH CKOPOCTh IMYJIA MPU Ka)KIOM BBICTpEIIE.
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JUIst Ka)K[I0# IMyJIM BBIYMCIIUTH CPEIHEE 3HAYEHUE CKOPOCTH IYJH U CPEell-

HIOIO a0COJTIOTHYIO MOTPEUTHOCTh U3MEPEHHS.

Pekomennyemas auteparypa:

1.

Cuyxun JI.B. O6mmii kypce pusuku. T.1. Mexanuka. — M.: DUIMATIIUT,
2006. — 560 c.

. CasennseB U.B. Kypc ¢usuku. T.1. Mexanuka. MonekynspHas gusuka. —

CII6.; M.; Kpacuonap: Jlans, 2008. — 354 c.
duznueckuit mpaktukyM. Mexanuka /Ilon pen. B.C. Cranbmaxosa. — Capa-
toB: M31-B0 CapaToBckoro yH-Ta, 1988. — 176 c.

dusnyeckuil mpakTukyM. Mexanuka u MosekyisipHas ¢usuka /Ilon pen.

B.A. NBeponosoii. — M.: Hayka, 1967. — 352 c.

Tema 1.4. M3Mepenue Moynen ynpyrocTu.

[lepeuenp 3agaHuii, 3a/1a4, BRIHOCUMBIX Ha JJaOOpaTOpHYIO paboTy:

Ynpa:xuenue 1. Onpenenenue moaynst KOHra u3 pactsiKeHus.

1.

w

N o g &

VY3HaTh, 4YTO MNPOUCXOAUT C KPHUCTAJUIMYECKON CTPYKTYpPOW TBEPAOTO TEJa
IIpY YIPYroM U IIIACTUYECKOM nedopManusx.

BoiscHUTB BUABI A€(DOPMALIHH.

Haueptuth quarpammy nedopmanuu Tena Juisl ciiydast pacTsKeHUs u cop-
MYJIMPOBAaTh 3aKO0H I'yKa 1 aToro ciydas.

V3uHarb Qpuznueckuii cmbica Moy FOHra.

OOBACHUTDH YCTPOMCTBO KaTETOMETpA.

[Tomyuuts padouyto Gpopmyny ans moxyist KOHra u3 pactskeHus.
N3MepuTh METAINIMYECKON JIMHEUKON JUIMHY IPOBOJOKA OT HUXKHEro Kpas
BEPXHEr0 LUIMHAPA 10 YEPTHI yKa3aTeIIs.

N3MepuTh MUKPOMETPOM IHAMETP IPOBOJIOKH.

H3mepuTh ¢ MOMOLIBI0 KaTETOMETpa aOCOJIOTHOE YIJIMHEHHE MPOBOJIOKH,
BBI3BIBAEMOE 3a CYET €€ PACTSHKEHUS I0J IEUCTBUEM I'PY30B PA3IUYHOU

MAacCCHlI.

10.TToctpouTs rpaduk 3aBUCUMOCTH Y/UIMHEHUS POBOJIOKU Al OT AecTBYIO-

et Harpy3ku F u o rpaduky yoenutbcs, uyTo Aedopmalius B UCCIEaye-
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MO¥ 00J1aCTH SIBJISIETCS YIIPYTOH.

11. Beruncnutbs Moayib FOHra u cpaBHUTH MOJYYEHHOE 3HAUEHHUE C U3BECTHBIM

TaOJIMIHBIM 3HAUYCHUEM MOAYJIA I JAHHOTI'O MAaTCpHajia U O0OBSACHUTH Impu-

YUHBI BO3MOXXHBIX pacxoxcz[eHHﬁ.

Yupaxuenue 2. Onpenenenue moaynst FOura u3 usruba.

1.

VY3HaTh, YTO NMPOUCXOAUT C KPUCTALIMYECKON CTPYKTYpOM TBEPAOIrO Teja
[IpU YOPYTOH U IIACTHUECKOH nedopmanusix.

BoisicHuTh BUbI nedopmanuu.

Haueptuts auarpammy aedopmaiuu tena s ciaydas u3ruda u chopmyiu-
poBartb 3aKkoH ['yka juig aToro ciyyas.

V3Hate (uznueckuii cmpica Moy FOHra.

BriBectn pabouyto ¢popmyny s onpenenenus moayia FOura us uzruoa.
W3mepuTh IUHEHKON paccTOsHUE MEXAY CTaJbHBIMHM IpHU3MaMH MpuoOopa,
Ha KOTOpBIE KJIAIETCs CTEPKEHD U3 UCCIEAYEMOI0 MaTepuania.

N3mepuTh MUKPOMETPOM JHAMETP CTEPKHSL.

N3mepuTh Ha TEXHUYECKUX BECaX Maccy Ka)JOoro rpysa, HaBEeIIMBAEMOIO
Ha TOJBEC.

[ToouepenHo HaBemMBas Ha MOJABEC TPy3bl, U3MEPUTH OOIIEee 3HAUCHUE

CTpeJibl Mporuda A, BBI3BIBAEMOE KaXIAbI Pa3 CyMMapHBIM IPY30M.

10.TTocTtpouTs rpaduk 3aBHCUMOCTH CTpejbl Mporuda A oT Harpy3ku F u mo

rpaduky yo0emuThscs, 4To naedopmars B UCCISAyeMOM 00JacTHu SIBISETCS

YIPYTOW.

11.TlonyuuTs U3 onbiTa 3HaUYeHUe Moaynst FOHra, cpaBHUTH ¢ TaOJIMYHBIM 3HA-

YCHUCM MOAYJIA I JaHHOT'O MaTCpHajid U O0OBSACHUTH IMIPUYNMHBI BO3MOK-

HBIX PACXO0XKICHUM.

Pexomennyemas nureparypa:

1.

Cuyxun JI.B. O6mmuii kypc ¢pusuku. T.1. Mexanuka. — M.: DUSMATIIUT,
2006. — 560 c.
CrpenxoB C.I1. Mexanuxka. — CII6.; M.; Kpacunonap: Jlaas, 2005. — 560 c.

Odusunueckuit mpaktukyM. Mexanuka /Ilog pen. B.C. CranemaxoBa. — Capa-
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ToB: U3n-Bo CaparoBckoro yH-Ta, 1988. — 176 c.

Tema 1.5. UccnenoBanue konedaHuii MPyKUHHOTO MasiTHUKA.

[lepedens 3agaHuii, 3a7a4, BRIHOCUMBIX Ha JJA0OpaTOpHYIO padboTy:

1.
2.

VY3HaTh, Kakue KoJIeOaHUs HAa3bIBAIOTCSI TAPMOHUYECKUMH.

BoISICHUTB, IPU KaKUX YCIOBHUSAX 00ECIIEUUBAIOTCS rapMOHUYECKHE Kojeha-
HUSI; KAKUMU [TapaMeTpaMu OHU XapaKTEPU3YIOTCS.

VY3HaTh, OT KaKuX BEJIIMYUH 3aBUCUT MEPHUO] KOJICOAHUM MPYKUHHOTO MasiT-
HHKa.

VY3HaTh, B 4€M COCTOSIT CTATUYECKUN U TMHAMHUYECKHI METOJIbl U3MEPECHUS
KO3(PUIIMEHTA )KECTKOCTH MPYKUHBI.

BeIsICHUTB, B Y4eM COCTOMT Ielib M3MepeHud KodhduImeHTa XecTKOCTH
JBYMSI METOJIaMH.

VY3HaTh, KAKUMH TIapaMeTpaMy XapaKTepU3yIOTCS 3aTyXarolue KoJieOaHus.
Onpenenuts KO3POUIHEHT )KECTKOCTH MPYKUHBI CTATHYECKUM METOIOM.

Onpenenuth KO3PHUIHEHT )KECTKOCTU NPY>KUHBI TMHAMUYECKUM METOJIOM.

Pexomennyemas nureparypa:

1.

Cuyxun JI.B. O6mwuii kypc ¢pusuku. T.1. Mexanuka. — M.: DUSMATIINT,
2006. — 560 c.

Crpenkor C.I1. Mexanuka. — CII6.; M.; Kpacuonap: JIaas, 2005. — 560 c.
MarseeB A.H. Mexanuka u teopusi otHocutensHoctu. — CII6.; M.; Kpac-
Hoxap: Jlanb, 2009. — 336 c.

Ousnueckuit mpaktukyM. Mexanuka /Ilog pen. B.C. CransmaxoBa. — Capa-

ToB: U3a-B0 CapaToBckoro yH-Ta, 1988. — 176 c.

Tema 1.6. 3MepeHue ckopocTH 3ByKa B BO3/IyXE.

[lepedensb 3agaHuii, 3aa4, BRIHOCUMBIX Ha JIA0OpaTOpHYIO padboTy:

Ynpaxuenue 1. Onpenenenrne CKOPOCTH 3ByKa B BO3AyXe METOJOM UHTEPQEpeH-

[UH.

Ynpaxknenue 2. OnpeneneHue CKOPOCTH 3ByKa B BO3yX€ METOJIOM CTOSUEHN BOJI-

HBI.

1.

BBI}ICHI/ITB, KaK IIPOUCXOJUT IMPOLECC paCIIpOCTPaHCHMA 3BYKa B Ia3c.
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9.

3anucaTh ypaBHEHHE TJIOCKOM Oeryiieil BOJHBI. BBIACHUTH, KaKUMH Mapa-
METpaMH XapakTepusyeTcss BojiHAa. HapucoBaTh Trpaduku 3aBUCUMOCTHU
&=1f(x) mpu t=const u &= f(t) mpu x =const. Y3HaTh, KaK pacupeaesieTcs
IUIOTHOCTH BO3/lyXa BJI0JIb TPYOKH B JaHHBIA MOMEHT BPEMEHHU.

3anucaTh ypaBHEHHE CTosiueii BoiHBI. HapucoBaTh rpaduku 3aBUCUMOCTH
&=f(x) mpu t=const u &= f(t) mpu x =const. Y3HaTh, KaKk pacupeaesieTcs
IUIOTHOCTH BO3/lyXa BJIOJIb TPYOKH B TAHHBIA MOMEHT BPEMEHHU.

BbISICHUTB, Kak 3aBUCUT CKOPOCTh 3ByKa OT TEMIIEPATYPBI.

BoiscHUTB, B 4eM 3aKiI04acTCs sIBJCHUE UHTEeP(EPEHIIMU BOJIH M KaK aM-
IUIMTYJ1a PE3YIbTUPYIOLIEH BOJHBI 3aBUCUT OT Pa3HOCTU X0Ja MUHTEepdepu-
PYIOLIUX BOJIH.

VY3Hath, PU KaKUX YCIOBUSIX B MUHUMYME MHTEHCUBHOCTH 3BYKOBBIX KO-
nebaHuil UMEET KOHEYHOE 3HAYEHUE.

Pazo0paThecst B TOM, Kak yCTpOeHa dKCIEPUMEHTAIbHAsT YCTAHOBKA JJIS OIl-
peneneHusl CKOpOCTH 3BYKa B BO3/1yX€ METO/I0M UHTEP(EPEHIINH.
Pa3o0paTbcst B TOM, Kak yCTpO€Ha 3KCIEPUMEHTAIbHAs YCTAHOBKA JJIA OIl-
peneneHus CKOPOCTH 3ByKa B BO3IyXE METOAOM CTOSIYEUN BOJIHBL..

Onpenenutb CKOPOCTh 3ByKa B BO3AYyXE METOJIOM MHTEPPEPEHIINH.

10. OmpenenuTh CKOPOCTH 3BYKa B BO3AYXE METOJIOM CTOSYCH BOJTHBI.

Pexomennyemas nureparypa:

1.

CapenbeB M.B. Kypc ¢usuku. T.1. Mexanuka. MonekynsapHas ¢usuka. —
CII6.; M.; Kpacuonap: Jlans, 2008. — 354 c.

CrpenkoB C.I1. Mexanuka. — CII6.; M.; Kpacuonap: Jlans, 2005. — 560 c.
Ousnueckuit mpaktukyM. Mexanuka /Ilog pen. B.C. Cranemaxopa. — Capa-

ToB: M31-B0 CaparoBckoro yH-Ta, 1988. — 176 c.

Pazgea 2. «MousiekyisipHas pu3nka»

Tema 2.1. OnpenenceHre OTHOIICHUS YIEIbHBIX TEIIOEMKOCTEH ra3oB aauadaTu-

YCCKHMM MCTOAOM.

[lepedenn 3agaHmii, 3aa4, BRIHOCUMBIX Ha JJA0OpaTOpHYIO padoTy:
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A

JlaTh onpeneneHue yaelIbHbIX TEIIIOEMKOCTEN ra30B.

JlaTh XapaKTepUCTUKY NIEPBOTO U BTOPOI0 Hayala TEPMOJIUHAMHUKHU.
BBIACHUTBH OCHOBHBIE IIPEJCTABICHUS KHHETUUECKON TEOPHUH ra30B.
BriBectn pabouyio hopmyiy.

Onucarpe U3MEPUTEIBHYIO YCTAHOBKY M IOCJIENOBATEIBHOCTD dKCIIEPUMEH-
Ta.

[IpoBecTH 3KCHEPUMEHT U ONPENETUTh OTHOIICHHUE YIEIbHBIX TEILIOEMKO-

CTEH Ta30B aI[I/Ia6aTI/III€CKI/IM MCTOIOM.

Pexomenayemas nureparypa:

1.

Kukoun U.K., Kukonn A.K. Monekynspuas ¢usuka. — CI16.; M.; KpacHo-
nap: Jlans, 2007. — 480 c.

Jlanpay JI.JI., Axuesep A.W., Jlubmun E.M. Kypc obmeit ¢pusuku. Mexa-
HUKa U MoJieKysapHas pusuka. — M.: Jloopocser, 2011. — 340 c.

MatseeB A.H. Monekymsapuas ¢usuka. — CII6.; M.; Kpacnomap: Jlans,
2010. - 368 c.

CuByxun [[.B. O6muii kypc ¢usuxu. T.2. TepmoarHaMuKa U MOJICKYJISIp-
Has puzuka. — M.: DUSMATIIUT, 2006. — 544 c.

duznueckuit mpakTukyM. Monekymnspaas pusuka /[lox pen. A.A. Urnatbe-

Ba. — Caparos: 1U3n-Bo CapartoBckoro yH-Ta, 1993. — 99 c.

Tema 2.2. Onpenenenrie K03PpPUIMEHTa TEMIONPOBOIHOCTH TBEPAOTO TEMIOU30-

JATOopA.

[lepeuensb 3aaHuii, 3aa4, BRIHOCUMBIX Ha JJA0OpaTOpHYIO padboTy:

1.
2.

VY3HaTh, 4TO TaKOE TETIOMPOBOIHOCTH BEIIECTRA.

Brisicauth enunuiy teronpoBoanoct B CU.

VY3HaTh, KaKUM METOJIOM OmpeneseTcst KodQGHUIMEHT TeTIONPOBOIHOCTH B
nabopaTopHOU pabOTe U B UEM €T0 CYTh.

BbIsicCHUTB, yUUTBHIBAIOTCS JIU B JAHHOW paboTe yTeUKHU TEIUIa.

BrIsicHUTB, 4TO 03HAYAET CTAI[MOHAPHOE TEMIIEPATyPHOE COCTOSTHUE U3Me-
PUTEIBHON YCTAaHOBKH.

BBI}ICHI/ITB, Ha KaKOM IIPHUHOUIIC OCHOBAHO U3MEPCHUE TCMIICPATYPHI.
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[TomyuuTs padouyto hopMyiy 11 onpenenaeHus ko3duimenTa Temionpo-
BOJIHOCTHU TBEPJIOT0 BEILIECTBA.
[TpoBecTH SKCIEPUMEHT U ONPEAEIIUTh KO3(D(OUIIUEHT TEMTONPOBOAHOCTH

TBEPAOTO BCUICCTBA.

Pekomennyemas auteparypa:

1.

BapradgTuxk H.b. Temnodusnueckue cBoiictBa BemectB. — M.: ['ocanepro-
u3aar, 1956. — 367 c.

Uupkun B.C. TennonpoBOJHOCTh MNPOMBIILICHHBIX MaTepuaaoB. — M.:
Mamrus, 1962. — 247 c.

MartBee A.H. Monekymspnas ¢usuka. — CII16.; M.; KpacHonap: Jlausb,
2010. — 368 c.

CuByxun /[.B. O6muii kypc ¢puzuku. T.2. TepmoauHaMuKa U MOJIEKYJISp-
Has pusuka. — M.: DUSMATIIUT, 2006. — 544 c.

Ouznueckuii npaktukym. Monexynsipaas usuka /Ilox pea. A.A. Urnatbe-

Ba. — CaparoB: U3xn-Bo CaparoBckoro yH-Ta, 1993. — 99 c.

Tema 2.3. Onpenenenrie ko3P puimeHTa BHyTPEHHETO TPEHUS KUIKOCTEH.

[lepeuensb 3agaHuii, 3a7a4, BRIHOCUMBIX Ha JJA0OPAaTOpHYIO padoTy:

Ynpaxunenue 1. Onpenenenue kodhdUIIMEHTa BHYTPEHHETO TPEHUS JKUJIKOCTEH

o Mmetony Ctokca.

Ynpaxuenue 2. Onpezaenenue ko3 UIMEHTa BHYTPEHHETO TPEHUS KHJIKOCTEN

MCTOAOM KAITMJJIIPHOI'O BUCKO3HUMCTPA.

1.
2.

BrIsicHUTB, KaKUMU SIBJICHUSIMH BBI3BAaHO BHYTPEHHEE TPEHUE JKUIKOCTEH.
BeiBectu Gopmyiy aiig onpezaesieHus Ko3(ppuuueHTa BHyTPEHHETO TPEHUS
xuakocteit (popmyiy Ilyazeiins).

BrIsicHUTh, KakUMH MeToJaMu Hu3MepsieTcss Kod(Q(UIMEHT BHYTPEHHETO
TPEHHUS KUJIKOCTEU.

[Tomyunts dopmymnsl s omnpenenacHus: koddduirieHTa BHyTPEHHETO Tpe-
HUs 110 MeTtoay CTOKca ¢ MOMOIIBI0 TBEPABIX IIAPUKOB M C TTOMOIIBIO Ka-
NUUIIPHOTO BUCKO3UMETpA.

Onucatb HU3MCPUTCIIbHBIC YCTAHOBKH M IIOPAAOK ITPOBCACHUA SKCIICPHUMCH-
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6.

Ta.
[IpoBecTr 3KCHIEPUMEHT U ONPEACIUTh KOA(POUIIUEHT BHYTPEHHETO TPEHUS

UCCIIEyeMOM KUIKOCTH.

Pexomenayemas nureparypa:

1.

Kukoun U.K., Kukoun A.K. Monekynsapnas ¢usuka. — CII6.; M.; KpacnHo-
nap: Jlans, 2007. — 480 c.

Jlanmay JI.JI., Axuesep A.U., Jludpmu E.M. Kypc obme#i pusuku. Mexa-
HUKa ¥ MoJIeKyJsipHas ¢usuka. — M.: Jlo6poceet, 2011. — 340 c.

Martsee A.H. Monekymspaas ¢usuka. — CI16.; M.; KpacHonap: Jlausb,
2010. - 368 c.

CuByxun /[.B. O6muii kypc ¢usuxu. T.2. TepmoarHaMuKa U MOJIEKYJISIp-
Has puzuka. — M.: DUSMATIIUT, 2006. — 544 c.

Ouznueckuii mpakTukyM. Monekymnsipaas ¢pusuka /[lox pen. A.A. Urnatbe-

Ba. — CaparoB: 1U3n-Bo CapartoBckoro yH-Ta, 1993. — 99 c.

Tema 2.4. Onpenenenue kodpduiieHTa BHYTPEHHETO TPEHUS Ta30B, CpeAHEl

JUTMHBI CBOOOTHOTO TIpo0era v 3(pPEeKTUBHOTO TUaMeTpa MOJIEKYJT BO3TyXa.

[lepeuensb 3agaHuii, 3a7a4, BRIHOCUMBIX Ha JJA0OPAaTOpHYIO padoTy:

Ynpaxunenue 1. Onpenenenue kodhdUIIMEHTa BHYTPEHHETO TPEHUS BO3ayXa C

MTOMOIIBIO Ta30MeTpa.

Ynpaxuenue 2. Onpenenenue koddduirieHTa BHyTPEHHET0 TPEHHUs BO3/lyXa MO

CpeHEe CKOPOCTH KaIeJIbHOTO UCTECYEHUS )KUIKOCTH.

1.

Omnucarh XapakTep ABHKCHUS W B3aUMOJCHCTBUS MOJIEKYJ B MOJIEITH Ue-
aJbHOTO Ta3a.

JlaTh ompeaeneHue cpeaHel JIMHBI CBOOOHOr0 npodera u 3(pGeKTUBHOTO
TuamMeTpa MOJISKYII rasa.

BriBectu popmyiy s kodduiimenTa BHyTpEHHETO TPEHUS ra3a.
BriscHUTH, KaKWe METOJIbI MCTOJB3YIOTCS B JIAHHOM jabopaTopHOU padoTe
JUTSI ICCITCTOBAHUS Ta3a.

VY3HaTh, C TOMOIIBI0 KAKUX YCTAHOBOK IKCIIEPUMEHTAJIBLHO OIMPEICISIeTCS

KO3 (PUIIMEHT BHYTPEHHETO TPEHUS Ta30B U MPUHIIMI UX JEUCTBUSI.
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6.

[IpoBecTr 3KCHEPUMEHT U OMPEAEIUTh KO3PPUIIMEHT BHYTPEHHETO TPEHUS
BO3/yXa.

Hcnonp3ys HaliieHHOEe 3HaYeHHe K0d(D(UIIMEHTa BHYTPEHHETO TPEHUS BO3-
AyXa, BBIYMCIUTH CPEAHIOI0 JJIMHY CBOOOAHOTrO mpodera M 3()(PeKTUBHBIN

AUaMCTP MOJICKYJ BO3ayXa.

Pexomennyemas auteparypa:

1.

Matsees A.H. Monekymsapraas ¢usmuka. — CII6.; M.; Kpacnomap: Jlams,
2010. — 368 c.

CuByxun /[.B. O6muii kypc ¢puzuku. T.2. TepmoarHaMuKa U MOJIEKYJISp-
Has puzuka. — M.: DUSMATIIUT, 2006. — 544 c.

Ouznueckuil mpakTukyM. Monekymnsipaas ¢pusuka /[lox pen. A.A. Urnatbe-

Ba. — CaparoB: U3a-Bo CaparoBckoro yH-Ta, 1993. — 99 c.

Tema 2.5. Onpenenenrie k03PhuIMeHTa TOBEPXHOCTHOTO HATSHKEHUS JKUIKOCTEH.

[lepeuens 3agaHuii, 3a/1a4, BRBIHOCUMBIX Ha JJaOOpaTOPHYIO paboTy:

Ynpaxuenue 1. Onpenenenue KodpPpuuueHTa moBEpXHOCTHOTO HATSIKEHUS KU -

KOCTH MCTOAOM KaIICJIb.

Yunpaxuenue 2. OnpeneneHue KodpPuuueHTa mnoBepXHOCTHOTO HATSHKEHUS KU -

KOCTH MCTOJOM I'a30BbIX ITY3BIPBKOB.

1.

Onucare MEXaHHW3M BO3HMKHOBEHUS IMOBEPXHOCTHOI'O HATSDKEHMS KUJIKO-
CTEH M 1aTh €ro KOJMYECTBEHHYIO XapaKTEePUCTHUKY.

BoisicHuTh, Kakue MeTOofbl onmpeneiaeHuss KodQQPUIUMEeHTa TOBEPXHOCTHOIO
HATSDKEHUS UCTIONB3YIOTCS B IAHHOM JTabopaTopHOU paboTe.

BeiBectu paGoune popmyinbl 1is onpeneneHus kKodh UIMEHTa TOBEPXHO-
CTHOI'O HATSDKEHMS )KMJIKOCTH JUIsl METOJIA Kallelb U Ta30BbIX My3bIPHKOB.
JlaTh omnucaHue YCTaHOBOK JJI U3MEPEHUI U MOps/iKa MPOBEIECHUS KCIIe-
pUMEHTA.

[IpoBecTu AKCHEPUMEHT U ONpPEAETUTh KOIPPHUIIMEHT MOBEPXHOCTHOTO Ha-

TAXKCHUA KUIKOCTH.

Pexomennyemas nureparypa:

1.

Kukoun U.K., Kukonn A.K. Monekynspuas ¢usuka. — CI16.; M.; KpacHo-
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nap: Jlans, 2007. — 480 c.
2. lrtpayd E.A. Kypc pusuku. T.1. ®dusndyeckue 0CHOBBI MEXaHUKH, TEPMO-
JTUHAMUKHA U MoJieKysipHast usuka. — JI.: Cynnpomrus, 1962. — 484 c.
3. MarseeB A.H. Monekynspuas ¢usuka. — CII6.; M.; Kpacnomap: Jlausb,
2010. — 368 c.
4. CuByxun JI.B. O0umit kypc puzuku. T.2. TepmoanHaMuKka U MOJEKYISP-
Has ¢pusuka. — M.: OUSMATIIUT, 2006. — 544 c.
5. duznueckui mpakTukym. MonekyinspHas pusuka /Ilog pea. A.A. Urnatbe-
Ba. — CaparoB: U3n-Bo CaparoBckoro yH-Ta, 1993. — 99 c.
Tema 2.6. OnpeneneHre BIaXKHOCTH BO3LyXaA.
[lepeuens 3agaHuii, 337124, BRIHOCUMBIX Ha JJA0OpaTOpHYIO padoTy:
Ynpaxuenue 1. OnpeneneHue aOCOIIOTHOW U OTHOCUTEIBHON BIAQXKHOCTH BO3/Y-
Xa C MOMOUIBI0 KOHJACHCAMOHHOTO TUTPOMETPA C TEPMOIJIEKTPUUECKUM OXJIaX-
JICHUEM.
Yupaxunenue 2. OnpeneneHre NOCTOSHHON aCIUPAIMOHHOIO ncuxpomMerpa Acc-
MaHa.
1. TlepeuynciuTh OCHOBHBIE MAPAMETPHI, ONPEIEIAIOIINE COCTOSHUE BIAXKHOTO
BO3/yXa.
2. Jlate onpenenenue aOCOTOTHON BIIAXKHOCTH BO3TyXa.
3. [laTe ompeneneHne OTHOCUTEIHHON BIAYKHOCTH BO3/yXa.
4. BbISCHUTH, KAKUMU METOJIAMU OTPEACINISIETCS] BIAXKHOCTh BO3JyXa U B UeM
COCTOUT UX CYTb.
5. Omnwmcarb yCTpOWCTBO TUTPOMETPOB U MICUXPOMETPOB.
6. BBIICHUTH, KaKie TOTPEIIHOCTH BIUSIOT HA TOYHOCTh U3MEPEHUS BIAKHO-
CTH BO3/yXa.
7. IIpoBecTu 3KCHEPUMEHT U ONPEAETUTh OTHOCUTEIBHYIO BIAXKHOCTh BO3/1yXa
Y MIOCTOSIHHYIO aCIIUPAlMOHHOTO ICUXpoMeTpa AccMmaHa.
Pexomennyemas nureparypa:
1. Kukoun U.K., Kukoun A.K. Monexynspuas ¢usuka. — CII0.; M.; KpacHo-
nap: Jlans, 2007. — 480 c.
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Kenpomusanckuii B.H. , Crepuzat M.C. Meteoponornueckue nmpudopsl. —
JI.: T'unpomereousnar, 1953. — 544 c.

AepkueB M.C. Meteoposorus. — M.: U3a-Bo Mock. yH-Ta, 1951. — 544 c.
VYconsue B.A. U3Mepenne Bnaxknoctu Bosayxa. — JI.: ['mapomereonsaar,
1959. - 182 c.

Kypc meteoponoruu (pusuka armocdepst) /Tlox pea. I1.H. Teepckoro. — JI.:
I'unpomereonsaar, 1951. — 887 c.

duszndeckuit mpakTukyM. MonekynsapHas pusuka /Ilog pea. A.A. Urnatee-

Ba. — CaparoB: U3n-Bo CaparoBckoro yH-Ta, 1993. — 99 c.

Tema 2.7. O3HaKOMIIEHHE CO CTATUCTUYECKUMH 3AKOHOMEPHOCTSIMU HA MEXaHHUYE-

CKHM MOACJIIX.

[lepeuensb 3agaHuii, 3a71a4, BRIHOCUMBIX Ha JJA0OPAaTOPHYIO padoTy:

1.

BpIACHUTB, B 4e€M 3aKIIOYaOTCAd TEPMOAMHAMUYECKUH U CTAaTUCTUYECKUU
IOAXOABI JUIl U3Y4YEHUS IPOLIECCOB, MPOUCXOIAIIMNX B MAKPOCKOIIMYECKUX
CUCTEMAX.

JlaTh XapaKTEpPUCTUKY CTATUCTUYECKUX 3aKOHOMEPHOCTEW NOBEICHUS MaK-
POCUCTEM.

JlaTb ompenesieHUue OCHOBHBIX IOHATUW M XapaKTEPUCTUK TEOPUM BEPOSAT-
HOCTH.

BbISICHUTh, KakMMU 3aKOHAaMHM ONMCBHIBAIOTCS PACIpPENEIEHUS CIIy4alHbIX
BEJINYMH.

Onucarte yCTpOWCTBO NOCKM ['aIbTOHA M MOPSIAOK NMPOBEAEHUS OIBITOB U
00pabOTKH SKCIIEPUMEHTAIBHBIX PE3YyJIbTATOB.

IIpoBecTH HKCHEPUMEHT, ONPEAECIUTH INIOTHOCTH BEPOSITHOCTH M IHUCHEP-
CUIO Clly4allHOW BedauuuHbl. [locTpouTh rpadmk 3aBUCUMOCTH IUIOTHOCTH

BEPOSATHOCTH CITydaiiHOW BeJUUYuHBI f(i,0) TOMamgaHus B i-yi0 STYCHKY 10C-

k1 ["abTOHA OT HOMEpa STUCHKH I.

Pexomennyemas nureparypa:

1.

[lerones b.M. Marematuueckass oOpabotka HaOmoaeHuii. — M.: Hayxka,

1969. — 344 c.
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Ckaaiipc k. [Ipaktrueckas pusuka. — M.: Mup, 1971. — 246 c.

Peiip @. Cratuctuueckas ¢pusuka. — M.: Hayka, 1986. — 336 c.

Kuxoun U.K., Kukoun A.K. Monekynsapuas ¢uszuka. — CII6.; M.; Kpacho-
nap: Jlans, 2007. — 480 c.

Matsees A.H. Monekymsapuas ¢usuka. — CII6.; M.; Kpacnomap: Jlans,
2010. — 368 c.

CuByxun J{.B. O6mmii kypc ¢uszuku. T.2. TepMoguHaMuKa U MOJIEKYISIp-
Has ¢pusuka. — M.: DUSMATIIUT, 2006. — 544 c.

Ousndeckuil mpakTukyM. Mexanuka u moJiekyispHas ¢usuka /Tlox pen.
B.A. Beponosou. — M.: Hayka, 1967. — 352 c.

Ouznueckuil mpakTukyM. Monekymnsipaas ¢pusuka /[lox pen. A.A. Urnatbe-

Ba. — CaparoB: U3a-Bo CaparoBckoro yH-Ta, 1993. — 99 c.

3. «JIeKTPpUYECTBO U MATHETHU3M))

Tema 3.1.]&3yquH€ QJICKTPOCTATUICCKOI'O IIO0JIA MBTOHOMﬁSHGKTpOHHTquCKOﬁ

BaHHBI.

[Tepeuens 3aganuii, 3a/1a4, BRIHOCUMBIX Ha JJaOOpPaTOPHYIO paboTy:

1.

BoisicHuTh, kakumMu (U3NYECKUMHU XapaKTEPUCTHUKAMH OMHUCHIBAETCS DJICK-
TPOCTATUYECKOE MOJIE.

VY3HaTh, KaKue CYyIIECTBYIOT METOJbI IPaPUUYECKOTO MPECTABICHUS IJICK-
TPOCTATUYECKOTO TOJIS.

BpIsicHUTh, KakMMHU OCHOBHBIMHU YPaBHEHMSIMH OIIMCBIBAKOTCS CBOWCTBA
3JIEKTPOCTATUYECKOTO MOJISI.

VY3HaTh, B U€M 3aKIIIOYAETCS METOJ MOAECIUPOBAHUS DJICKTPOCTATUUECKHUX
TIOJIEW HA JJIEKTPOJUTUYECKON BaHHE.

OOBSACHUTHL METOJUKY CHSITUSI KapTUH TOJISA C MOMOIIBIO JICKTPOJIUTHYE-
CKOM BaHHBI.

BpIsicHUTB, KaK € MOMOIIBIO 3JIEKTPOJUTUYECKON BAHHBI UCCIIEI0BATh IOJIA
MHOTO3JIEKTPOIHBIX CUCTEM.

BrIscHUTH, KaK MOKHO TIPOBEPUTH METOJ AJICKTPUICCKUX M300paKeHU Ha

JIEKTPOJIMTUYECKON BaHHE.
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8.

HpOBeCTI/I SKCIICPUMCHT U MCCJICAOBATDH IIOJIC IIJIOCKOTO KOHJACHCATOpPA, I10-

CTPOUTH S3KBHUIIOTCHIMNAJIbHBIC JINMHHUU.

Pekomennyemas auteparypa:

1.

CuByxun /J[.B. O6mmwmit kypc ¢usuxu. T.3. DnexrpuuectBo. — M.: OU3-
MATIJIAT, 2009. — 646 c.

[Tapcenn 3. DnekTpuuecTBO U MarHeTusM. bepkieeBckuil Kypc GU3HKU. —
CII6.; M.; Kpacuomap: Jlans, 2005. — 416 c.

Ouznueckuit mpaktukyM. Y.1. DnekrpuuectBo u maruetusm /Ilox pen. B.C.

CranpmaxoBa. — Caparos: U3n-Bo CaparoBckoro yH-Ta, 1988. — 192 c.

Tema 3.2. 3mepeHne TUAIEKTPUUECKON TPOHUIIAEMOCTHU KUJIKUX TUDIIEKTPUKOB.

[lepeuenp 3agaHuii, 3a/1a4, BRBIHOCUMBIX Ha JJaOOpaTOPHYIO paboTy:

1.
2.

10.

BrIsCHUTB, KaKre BEIECTBA OTHOCST K TUAJIEKTPHUKAM.

BbIscCHUTD, YTO TOHUMAIOT MOJ] MAKPOCKOTTMYECKUM DJIEKTPUUYECKUM TOJIEM
B JIUDJICKTPUKE.

VY3HaTh, B €M COCTOHUT SIBJICHHUE TTOJISIPU3AITUN AUAIEKTPUKA.

BoisscHUTD, KaKue CyIIECTBYIOT MEXaHU3MBI MOJISIPU3AIIUU.

JlaTth ompeaeneHrne NUANEKTPUUECKOW MPOHUIAEMOCTH. BhIsICHHUT, 4TO Xa-
paKTEepU3yeT 3Ta BEIIMUMHA.

BriscHUTD, KaK U3MEHSIOTCSI HAMPSKEHHOCTD T0JISA, Pa3HOCTh MOTEHIIMAJIOB
Ha OOKJIaJKax W €MKOCTh HCANTBHOTO KOHJICHCATOpa IMPH 3alOJHEHUU €T0
JTUDIJIEKTPUKOM.

VY3HaTh, KaKOBBI OCOOCHHOCTH TIOBEJCHHS IHAJIEKTPUKOB B TIEPEMCHHBIX
AIEKTPUICCKUX MOJIAX.

BriscHUTD, KaKue CYIIECTBYIOT METOJbI U3MEPEHUS AUDIIEKTPUIECKON TPO-
HUI[AEMOCTH.

Pacckazath 00 skCniepruMeHTaIbHON YCTAaHOBKE U paboueit popmyiie.
[TpoBecTH PKCIEPUMEHT U ONPEACTUTh 3HAUCHHUE JUICKTPUUECKONU TIPOHU-

HacMOCTH KEPOCHHA.

Pexomennyemas nureparypa:

1.

Cuyxun [[.B. OOmuii xypc ¢usuku. T.3. DnekrpudectBo. — M.: OU3-
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MATIJIUT, 2009. — 646 c.

CagenveB U.B. Kypc ¢usuku. T.2. DnexrpuuectBo. Bomubl. Ontuka. —
CI16.; M.; Kpacuaonap: Jlans, 2008. — 500 c.

[Mapcenn D. DnekTpuuecTBO U MarHeTU3M. bepkieeBckuil Kypc (QU3UKH. —
CI16.; M.; Kpacuonap: Jlans, 2005. — 416 c.

Ouznueckuit mpaktukyM. Y.1. DnekrpuuectBo u maruetusm /Ilox pen. B.C.

CranbmaxoBa. — CapatoB: U3a-Bo Caparosckoro yH-Ta, 1988. — 192 c.

Tema 3.3. 3mepeHue cOnpoTUBICHUH MPU MOMOIIA MOCTa MOCTOSIHHOTO TOKa.

[lepeuens 3agaHuii, 3a1a4, BRIHOCUMBIX Ha JJA0OPAaTOPHYIO padoTy:

1.

[TepeurcIUTh OCHOBHBIE XapaKTEPUCTUKN MTOCTOSTHHOTO TOKa. Paccka3ath
3aKOHBI TIOCTOSTHHOTO TOKA.

Pacckazars npaBuna Kupxroda. [IpuBecty mpumMepsl HCIOIB30BaHUS ATHUX
paBuI.

BoiscHUTD, KaKk 00BACHSIET KJIacCHUecKas JJIEKTPOHHAS TEOPHUsl DIEKTPOIPO-
BOJHOCTh METAJIJIOB M 3aBUCUMOCTD UX COITPOTHBIICHHSI OT TEMIIEPATYPHI.
BoIsicHUTB, B U€M COCTOUT CYTh MOCTOBBIX METOJIOB U3MEPEHUSI CONPOTHB-
JICHUH ¥ UX JOCTOMHCTBO.

BriBecTr yciioBre paBHOBECHS MOCTa IMTOCTOSTHHOTO TOKA.

OOBsICHUTH PabOUYIO CXEMY MOCTA MOCTOSIHHOTO TOKa. OOBSACHUTD, 3aU4eM
BBEJICH IBOMHOM KITIOY.

BoisicHUTD, TIPU KaKUX YCIOBUSIX YyBCTBUTEIHLHOCTh MOCTOBOM CXEMbI Hau-
OoJibIiIas.

Pa3o0paTh MeTOIBI pacueTa CIOXKHBIX CHMMETPUYHBIX IICTICH.

[TpoBecTH KCIEpUMEHT ¥ U3MEPUTH conpoTuBieHus. [IpoBecTu pacuer

CJIOKHBIX LEMOYEK COIMMPOTUBIICHUN U MPOBEPUTH PACUETHBIE PE3YIIbTATHI.

Pexomennyemas nureparypa:

1.
2.

Kanamnaukos C.I'. Dnekrpuuecto. — M.: ©USMATIINUT, 2008. — 624 c.
CuByxun J[.B. O6mmit kypc ¢usuku. T.3. DnexrpuyectBo. — M.: OU3-
MATIJIUT, 2009. — 646 c.

CasenveB 1.B. Kypc ¢wuszuku. T.2. DnexrpuuectBo. Bomabl. OnTtuka. —
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4.

CII6.; M.; Kpacuomap: Jlans, 2008. — 500 c.
duznueckuil mpakTukyMm. OnektpuuectBo u marHetusMm /Ilox pen. B.C.

CranbmaxoBa. — CapatoB: U3a-Bo Caparosckoro yH-Ta, 1988. — 192 c.

Tema 3.4. Uzmepenue DJ1C u cuiibl TOKa KOMIIEHCAIIMOHHBIM METOJIOM.

[lepeuenn 3agaHuii, 3aa4, BRIHOCUMBIX Ha JIa0OpaTOpHYIO padoTy:

1.
2.

7.

JlaTh onpeneneHne dEeKTPOABMKYILEH CHUIIbl ICTOYHHKA TOKA.

Boisicauth npuunnbl Bo3HUKHOBEHUST DJ[C B raJbBAHMYECKHUX PJIEMEHTAaX.
BbIsSICHUTB, Kakue 3JIEMEHThl HA3bIBAIOTCS HOPMaJbHBIMU. ¥Y3HATh YCTPOWl-
CTBO W NPHUHILMIT JCHUCTBUS HOPMAIBHOTO 3yieMeHTa Bectona. BhIsiCHUTS,
Kakue TpeOOBaHUS MPEABSIBISIOTCS K HOPMAJIbHBIM JIEMEHTAM.

Y3HaTh, B 4EM CYIIHOCTh KOMIICHCAIIMOHHBIX METOJOB U3MEPEHUS HAIps-
wenus, J/]C 1 Apyrux 3JIeKTPUUECKUX BEIIUYHH, & TAKKE KAaKOBBI JOCTOUH-
CTBa ATUX METOJIOB.

HauepTtuth npocreiiinyto cxemy uzmepenus HanpsbkeHusa u OJIC kommen-
CallMOHHBIM MeTOA0M. BriBecTn paboune GpopmyIbl.

BoIsiIcHUTB, Kak MeTO KOMIICHCAIIUH MOXKET OBITh MCITOJIb30BaH IS OIpe-
JEJICHUSI CUJIBI TOKA B DJICKTPUYECKOW LIEMU U I TPAyUupPOBKHA MUJLIUAM-
nepmerpa.

IIpoBectu sxcriepuMeHT U u3MepuTh IJ[C UCTOYHUKA TOCTOSIHHOTO TOKA.

Pexomenayemas nureparypa:

1.

CuByxun J[.B. O6mmit kypc ¢usuku. T.3. DnexrpuuecrBo. — M.: OU3-
MATIJIUT, 2009. — 646 c.

[Tapcenn 3. DnekTpuuecTBO U MarHetusM. bepkieeBckuil Kypc GU3UKU. —
CII6.; M.; Kpacuonap: Jlans, 2005. — 416 c.

OneMmeHTapHbIM yueOHUK (usuku. T.2. DnexrpuyectBo. Marnetusm /Ilox
pen. I'.C. Jlauncbepra. — M.: DUZMATIINT, 2006. —480 c.

Kypc anexrpuueckux uzmepenwnii /Ilox pen. B.T. IlpeitkoBa, A.B. Tanuiko-
ro. — M.-JI., 1960. — 342 c.

duznyeckuil mpakTukyMm. OnektpuuectBo u marHetusm /Ilox pen. B.C.

CransmaxoBa. — CaparoB: 1U3n-Bo CaparoBckoro yH-Ta, 1988. — 192 c.
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Tema 3.5. Nzyuenue paboThI 31EKTPOU3MEPHUTEIBHBIX PUOOPOB.

[lepeuens 3aganuii, 3a71a4, BRIHOCUMBIX Ha TJAOOPaTOpHYIO padoTy:

1.

BBISICHUTE TIPUHIIUTT ACUCTBHUSI CTPEIIOYHBIX SJICKTPOU3MEPUTEIBHBIX MPH-
OOpOB M MX OCHOBHBIC XapPaKTEPUCTHUKHU.

BBIsSICHUTE OCHOBHBIC THIIBI U3MEPHUTEILHBIX MEXaHU3MOB.

VY3HaTh, Kakue ObIBAIOT KJIACCHI TOYHOCTH NMPUOOPOB M KAaKHE KIACCHI TOY-
HOCTH YCTaHOBJICHBI JJIS JIEKTPOU3MEPUTETHHBIX TPHOOPOB.

Haiitn ocHOBHBIE 0003HAUCHUS, MPUMEHICMbBIC TSI XapaKTEPUCTUKHA TIPH-
O0poB.

VY3HaTh, KaK MPOU3BOIUTCS TPATyHPOBKA U TIOCTPOCHHUE TTOMIPABOYHON KPH-
BOH BOJIbTMETpA U aMIIEpPMETPA.

BrIACHHUTB, KaK MOJIB30BATHCS MOMPABOYHBIMA KPUBBIMU M KaK OIMPEACIISICT-
Csl KJIacC TOYHOCTH Mpuodopa.

VY3HaTh, KaK MOXKHO PACUIMPUTH TMPEAESbl U3MEPEHUI BOJBTMETPOB U aM-
MIePMETPOB.

BoiscHUTD, KaK OIEHWBAETCS JIMHEWHOCTH IIKAJBI 3JIEKTPOU3MEPUTEITHHOTO
npudopa.

[TocTpouTh MOMPaBOYHYIO KPUBYIO K TPUOOpaM BOJBTMETP, aMIIEPMETP U

OLCHUTH TOYHOCTH HSMGPGHHﬁ.

10. OmpenenuThb Ki1acc TOYHOCTH TIprbOpa.

Pexomennyemas nureparypa:

1.

IToroB B.C. DnekTporexHuueckue uzMepenus u npubdopel. — M.-JI.: T'oc-
OneproMznar, 1963. — 544 c.

Anykep LII.M. DnexkrpousmepurenbHbie puOOpsl. — M.: Bricmas mikona,
1966. — 280 c.

Marapmak b.I'. Onektpuueckue usmepenus. — JI.: Cyanpomrus, 1962. —
339c.

ApyTtionoB B.O. DnekTpudeckue u3mMepuTeabHble MPUOOPHl U U3MEPEHUS. —
M.-JI.: T'ocOnepronsaar, 1958. — 631 c.

Odusnveckuit mpaktukyM. Y.1. DnexrpuuectBo u maruetusMm /Ilox pen. B.C.

29



CranbmaxoBa. — CapatoB: U3a-Bo Caparosckoro yH-Ta, 1988. — 192 c.

Tema 3.6. 3yuenue paOOThl NOJYNPOBOAHUKOBBIX AHOJOB U MOJYHPOBOIHUKO-

BBIX BBIHpSIMPITGJICﬁ.

[lepedensb 3agaHuil, 3a7a4, BEIHOCUMBIX Ha JJA0OPAaTOPHYIO padoTy:

1.

Pacckazath o mpupojae HOcuTeNleld TOKa MpH COOCTBEHHOW U IPUMECHOMU
IPOBOJAMMOCTH MOJIYITPOBOJIHUKOB.

Pacckaszath 0 sIBICHUSIX, BOBHUKIIUX MPU KOHTAKTE METAJJIa C TOJIYIIPOBO/I-
HUKOM U JIBYX IMOJYIIPOBOJIHUKOB. BBISICHUTB, ITOYeMy Takasi cuctema o0ja-
Ja€T OJTHOCTOPOHHEN TPOBOJUMOCTHIO.

BBISICHUTB, KaK 3aBUCUT COMPOTUBIICHUE BBIMPSAMUTENS OT BEJIMUUHBI U 3HA-
Ka HarpspkeHus. M300pa3uTh 3aBUCUMOCTD TpadUuecKH.

BrIsICHUTB, 4TO Takoe BOJbT-aMIIEpHas XapaKTEepUCTUKA BoImpsmuTess. Ha-
YEPTUTh CXEMY JIJIS CHATHS Takoi XapakTepucTuku. OOBICHUTD Ha3HAYCHUE
OT/ICJIbHBIX AJIEMEHTOB CXEMBI.

Haueptuth cxemy NIl MOJy4EeHUS] BOJbT-aMIIEPHOM XapaKTEPUCTUKH C TO-
MOIIbIO 3JIEKTPOHHOTO ocimuiorpada. OObSICHUTH, Kak paboTaeT Takas
cxema.

HauepTuth cxeMbl OJHOMOIYNEPUOIHOTO M JIBYXIOIYNEPHOIHOIO BBINPS-
muteneid. OOBICHUTD, KaK OHU pabOTaroT.

[TonyunuTh BOIBT-aMIEPHYIO XaPAKTEPUCTUKY MOJIYIMPOBOAHUKOBOTO AUOAA
U U3YYUThH €€.

YBUACTH BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY AUOa HAa DKpaHE AJIEKTPOHHO-
ro ocuuiorpada.

UccnenoBarh BBIIPSIMUTENBHBIE CXEMBI C TTOMOIIBIO 3JIEKTPOHHOTO OCIUJI-

norpada.

Pexomennyemas nureparypa:

1.
2.

Kanamnaukos C.I'. Dnekrpuuecto. — M.: ©USMATIINUT, 2008. — 624 c.
CapenbeB U.B. Kypc ¢uszuku. T.2. DnexrpuuectBo. Bomubel. Ontuka. —
CII6.; M.; Kpacuomap: Jlans, 2008. — 500 c.

duszndeckuil mpakTuKyM. nekrpuuectBo u onrtuka /Ilog pex. B.. Usepo-
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4.

HOBOM. — M.: Hayka, 1968. — 815 c.
Ouznueckuii npaktukyM. Y.1. DnexrpuuectBo u maruetusm /Ilox pen. B.C.

CranbmaxoBa. — CapatoB: U3a-Bo Caparosckoro yH-Ta, 1988. — 192 c.

4. «OnTuka»

Tema 4.1. Vzmepenue HOKYCHBIX pacCTOSHUN JIMH3 MPU TTOMOIIM Majod ONTHYE-

CKOU CKaMBbH.

[lepeuensb 3agaHuil, 3a7a4, BEIHOCUMBIX Ha JIA0OPAaTOPHYIO padoTy:

1.

Hammummre 6e3 BpiBoIa 001IyI0 (OpMYITTy TOHKOM JIMH3BI U TTOSICHUTE CMBICI
BCEX BEJINYMH, BXOJSAIINX B HEE.

PaccmoTpuTe pa3znuuHbIe Ciydan TOCTPOSHUS X0/1a Tydell B COOMPAIONTuX M
paccenBarOIIMX JTMH3aX.

BrIsicHHTE, KaKUMH METOJIaMU OTPEACIIIOTCS (DOKYCHBIC PACCTOSHUS JIMH3
B HACTOSIIIEH padoTe.

Onpenenute TiaBHOE (POKYCHOE pAaCCTOSHHUE COOMpATENIbHOW JIMH3BI pas-
JIMYHBIMHU CITOCOOaMH.

Onpenenute TiIaBHOE (OKYCHOE PACCTOSHHE PACCEHBAOIICH JIMH3BI pas-

JIMYHBIMHA CIIOCOOAMM.

Pexomennyemas nureparypa:

1.
2.

Jlanacoepr I'.C. Ontuka. — M.: DUSMATIIUT, 2010. — 848 c.

MartseeB A.H. OnTuka. — M.: Beiciiasg mikona, 1985. — 351 c.

CasenbeB U.B. Kypc ¢usuku. T.3. KBanroBas ontuka. ATomMHas (pu3uka.
®u3zuka TBepAOro Tena. Gu3nkKa aTOMHOTO Spa U JIEMEHTAPHBIX YACTHIIL. —
CI16.; M.; Kpacuonap: Jlans, 2008. — 406 c.

duznueckuil mpakTukyM. nekrpudectBo u ontuka /[lox pen. B.U. Usepo-
HoBOM. — M.: Hayka, 1968. — 815 c.

Uypunosckuit B.H. Teopus ontudeckux npudopoB. — JI.: MammnocTpoe-
Hue, 1966. — 564 c.

JlabopatopHas pabora Nel. M3mepeHune (pOKyCHBIX PACCTOSHUN JIUH3 MPHU
MTOMOIIIA MaJIOW ONTUYECKON CKaMbH. /

http://optics.squ.ru/ media/library/education/optllabl.pdf.
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http://optics.sgu.ru/_media/library/education/opt1lab1.pdf

Tema 4.2. M3mepenue yBenudeHus 3pUTeIbHON TPyObl 1 MUKPOCKOTIA.

[lepeuensb 3agaHuil, 3aa4, BEIHOCUMBIX Ha JJA0OPAaTOPHYIO padoTy:

1.

BbIsicHUTB, ¢ MOMOIIBI0 KAKUX (POPMYJ MOYKHO BBIYMCIUTH YBEIUYECHHE
OOBEKTUBOB 3pUTEIBHON TPYObl U MUKPOCKOTA, a TAK)KE YBEIHMUEHHUE OKY-

asipa.

. Y3HaTh, IJie pacmoJiaraeTcsi BBIXOJHOW 3padyoK B 3pUTENBHON TpyOe U B

MHUKPOCKOIIE.

BbIICHUTB, OT KaKMX MMapaMeTpPOB 3aBUCHUT YBEIUUYECHHUE 3PUTEILHONU TPYOBI
Y MUKpPOCKOIA.

VY3HaTh, KaK MOXKET ObITh U3MEPEHO PACCTOSTHUE HAMTYUIIETO 3pEHUSI.
Haiitu, kakumMu MeToaMH U3MEPSIETCSl YBEJIIMUYEHUE 3PUTEIBHOU TPYOBI U

MHUKPOCKOIIA.

. BI)IHCHHTI), KaK U3MCPACTCA I10JIC 3PCHUA 3pHTCJIBHOﬁ TpY6I>I.

. I[locTpouts X011 yyelt B 3pUTEIbHON TPyOE U MUKPOCKOIIE.

6
7
8.
9

N3mepuTh paccTossHME HAMITYUYIIETO 3PEHUSL.

Onpenenuts yBEIMUYECHUE 3PUTEITHLHON TPYOBI.

10. I3mMepuTh yBeIHUE€HNE MUKPOCKOIIA.

Pexomennyemas nureparypa:

1.
2.

Jlanacoepr I'.C. Ontuka. — M.: DUSMATIIUT, 2010. — 848 c.

Opumr C.3., Tumopea A.B. Kypc obmeit ¢puzuku. T.3. Ontruka. ATomHas
¢usuka. — CI16.; M.; Kpacuonap: Jlaub, 2008. — 656 c.

berynos b.H. I'eomeTpuueckas ontuka. — M.: U3n-so MI'Y, 1961. — 261 c.
®enun JI.A. MUKpPOCKOIIBI, TPUHAMAJICKHOCTH K HUM U Jynbl. — M.: O00-
ponrus, 1961. — 252 c.

[Mumnosckuit A.A. Ipuknagnas ¢usmveckas ontuka. — M.: ®uszmarrus,
1961. - 811 c.

duznueckuit mpakTukyM. nekrpudectBo u ontuka /[lox pen. B.1. UBepo-

HoBOM. — M.: Hayka, 1968. — 815 c.

. JIaGoparopHnas pabora Ne3. V3mepenue yBenudeHus 3pUTEIbHON TpyObl U

mukpockora. / http://optics.sgu.ru/ media/library/education/opt11ab3.pdf.
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Tema 4.3. Onpenenenne moka3aTess MPEIOMICHUS KUAKOCTH MPU TOMOIIHU ped-

pakTometpa PD-22.

[lepeuenn 3agaHmii, 3aa4, BRIHOCUMBIX Ha JIA0OpaTOpHYIO paboTy:

1.

5.

ChopmynrpoBaTh 3aKOH MPETOMIICHUS U MOSCHUTH (PU3HUUECKUIA CMBICT OT-
HOCHUTENILHOTO U a0COJIOTHOTO TMOKa3aTenel mpeIoMIICHHUS.
CdhopmynupoBaTh yciaoBHs, MPU KOTOPBIX HAOIIOAAETCS MOJIHOE BHYTPEH-
Hee oTpaxeHue. [lomyuuts Gopmyny ans onpeneneHus MpeaesbHOro yria
IIOJJHOTO BHYTPEHHEro OTpakeHus. OOBACHUTH 3aBUCHUMOCTb BEIMYUHBI
MPEeIbHOTO yIiia OT JJTMHBI BOJIHBI.

[Toctpouts xox mydeit B pedpakromerpe MPD-22 mpu mMoHOXpomaTHye-
CKOM OCBEIICHUU. BBISICHUTD, KaKylO poJib UTPAET B IpUOOpEe KOMIIEHCATOP
TUCTIEPCHUH.

BoisicHuth, kKak Gopmupyetcs: n300paxkeHne B (POKaJIbHOM IUIOCKOCTH 3pH-
TEJIBHOM TPYObI IPU OCBEIIEHUU O€IbIM CBETOM.

W3mepuTh mokazaTelb IpeloMICHUS IPO3padyHoi kuakocTa Ha UPD-22.

Pexomennyemas nureparypa:

1.
2.

Jlaanc6epr I'.C. Ontuka. — M.: DUSMATIINUT, 2010. — 848 c.

CapenbeB U.B. Kypc ¢usuku. T.3. KBanroBas ontuka. ATomHas (pu3uka.
®dwu3zuka TBepAOro Tena. GusrkKa aTOMHOTO Spa U JIEMEHTAPHBIX YACTHIIL. —
CI16.; M.; Kpacuonap: Jlans, 2008. — 406 c.

Nodde b.B. Pebpakromerpuueckue metoasl xumuu. — JI.: Xumus, 1974, —
406 c.

JlaGoparopnas pabora Nel. OnpenesieHre mokaszaTessi NPeOMICHUS KU /I-
KOCTH npu MIOMOIIN pedpakromeTpa NP®D-22. /

http://optics.sgu.ru/_media/library/education/opt2labl.pdf.

Tema 4.4. KauecTBEeHHbIN CHEKTPaJbHBIA aHAIU3 C MOMOIIBI0O MOHOXpOMAaToOpa

YM-2.

[lepedensb 3agaHuii, 3aa4, BRIHOCUMBIX Ha JIA0OpaTOpHYIO padboTy:

1.
2.

BrpIsicHUTB, Ha YeM OCHOBAH Ka4Y€CTBEHHBIN CIIEKTPAJIbHbIN aHAJIU3.

Havitu mocrynatel bopa, n3yuuth cxemMy ypoBHEW s>Hepruu aroma. Pac-

33



8.
9.

CMOTPETh HA ATOM AuarpamMme Mepexoibl, CBI3aHHBIE C W3IYYEHHEM U I1O-
TJIOLICHUEM CBETA.

N3y4nTh ONTUYECKYIO CXEMY CHEKTPaJIbHOIO MpHOOpa W BBISICHUTH Ha3Ha-
YEHUE OTAEIBHBIX Y3JIOB.

BoisicHuTh, Kak gopmupyercss u300pakeHue BXOAHOM ILEIH B (hOKaIbHOU
IUIOCKOCTH OOBEKTHBA KAMEPHI.

Y3HaTh, KAKOBO Ha3HAYEHUE ITPU3MBI.

Haiitu ompezneneHuss OCHOBHBIX XapaKTEPUCTUK CHEKTPAJIbHOrO Ipudopa:
IUCIIEPCUH, Pa3peIlaoNIedl CIOCOOHOCTH, CBETOCHIIBI.

N3yunth ONTHYECKYIO CXeMY MOHOXpoMaropa Y M-2 U BBISICHUTH NPUHLINI
JEeMCTBUS IPU3MBI IOCTOSIHHOT'O yIJIa OTKJIOHEHUs (mpu3zma A60e).
[IporpagyupoBaTh MOHOXpOMaTOp YM-2.

OHpCI[CJII/ITI) HEU3BECTHBIM AJIEMEHT I10 €ro CIICKTPY HU3JIY4YCHHA.

PGKOMGHI[yeMaH JUTCparypa:

1.
2.

JlanacOepr I'.C. Ontuka. — M.: ®DUSMATIIUT, 2010. — 848 c.

CasenbeB U.B. Kypc ¢usuku. T.3. KBanroBas ontuka. ATomHasi (pu3uKa.
®usuka TBepAoro Tena. Gu3nka aTOMHOIO S/Ipa M AJIEMEHTAPHBIX YACTHIL.
CII6.; M.; Kpacuonap: Jlans, 2008. — 406 c.

JlebeneBa B.B. Texnuka ontuueckoi criekrpockonuu. — M.: U3n-Bo MI'Y,
1977.-352 c.

Jlabopatopnas pabora Ne2. KaduecTBeHHBIN CIEKTPaTbHbBIN aHAINU3 C TIOMO-
b0 MOHOXpoMaTopa YM-2. /

http://optics.sgu.ru/_media/library/education/opt3lab2.pdf.

Tema 4.5. Onpenenenue IIUHBI BOJTHBI Y HaOI01eHUH Kol HproToHa.

[lepeuenb 3agaHuii BBIHOCUMBIX Ha J1a0OpaTOpPHYIO paboTy

1.

Haiitu ocHOBHBIEC XapaKTEPUCTUKU KOJIEOAHUN W BOJIH U pa3odpatTh ux ¢u-
3MYECKUI CMBICH (YacToTa, MEPHOJl, KpyroBas 4acTOTa, BOJHOBOE YHCIIO,
CKOPOCTh pacIpOCTpaHEHHs BOJIHBI, JUTMHA BOJIHBI, aMILTUTY/1a, (a3a).

PaccmoTpeTh cliokeHHE TapMOHMYECKUX KoJieOaHWH. 3ammcath YCIOBHS

MaKCMMyMa U MUHHUMYMa SHEPIrUU CYMMApHOT'O KOJICOaHHS.
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w

6.
7.

BeiBectu popmyity, CBSI3bIBAIOLLYIO Pa3HOCTh (a3 C pa3HOCTHIO X0/1a.
BriBectu Gopmyny asis pa3HOCTH X042 MHTEP(PEpUPYIOUIUX JTydei B cxeme
HaOronenus xoner HeloroHa.

OO0bacHUTH POpPMBI HAOIIOJAEMBIX UHTEPPEPEHIITMOHHBIX TIOJIOC U UX OKpa-
CKH.

.OnpenenuTs paanyc KpUBU3HbI JIUH3BI.

Onpenenutp JJIMHY BOJIHBI.

Pekomennyemas auteparypa:

1.
2.
3.

Jlanac6epr I'.C. Onrtuka. — M.: ©U3MATJINUT, 2010. — 848 c.
bytuxoB E.W. Onrtuka. — CII6.: HeBckuit quanekt, 2003. — 480 c.
JlaGoparopHas padota Ne2. OnpeneneHre JIUHbI BOJIHBI IPH HAOIIOICHUH

koserr Herotona./ http://optics.sgu.ru/ media/library/education/opt4lab2.pdf.

Tema 4.6. Uzyuenue r¢ddexra BpalieHus mIOCKOCTH MOJISIPU3ALINIH.

[lepeuens 3agaHuii, 3a/1a4, BRBIHOCUMBIX Ha JJaOOpaTOPHYIO paboTy:

1.

5.
6.

[loscauTe npuHIMn newvicTBus npusmbel Hukons. BeisicHure, kakas 4acTth
SHEPIUM NAJAIOLIEr0 CBETa NPOXOIUT Yepe3 npusmy Hukoms, ecim nagaro-
IUI CBET: a) JIMHEWHO MOJIIpU30BaH, 0) HUPKYJSIPHO MOJSPU30BaH, B) eCTe-
CTBEHHBIU.

Hapucyiite xon ny4eild B OTYTEHEBOM caxapuMeTpe (C yKa3aHHWEM Harpas-
JeHUs1 KoeOaHUul ANEeKTPUUECKOro BeKTopa). OObICHHUTE, KaK MOJIE 3PEHUS
pazzensercs Ha ABE YACTH.

Brisicuute, kak o0bsacHseTcss B Teopun OpeHenst siBJICHUE BpallleHUsl MI0C-
KOCTH TIOJIIPU3ALIMK CBETAa B ONITUYECKH AKTUBHBIX BEIlIECTBAX.

BriBequte Gopmyny ans yria moBopoTa IJIOCKOCTH MOJISIPU3ALMU B ONTH-
YECKHU aKTUBHOU CpPEJIE.

Onpenenure yeapHOE BpallleHUE caxapa.

HalinnTe KOHLIEHTpAIMIO caxapa B paCTBOPE.

Pexomennyemas nureparypa:

1.
2.

JlanacOepr I'.C. Ontuka. — M.: ®DUSMATIIUT, 2010. — 848 c.
byruxos E.W. Ontuka. — CII6.: HeBckuit quanekt, 2003. — 480 c.
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3. Jlaboparopnas pabora Nel. M3yuenue sddexra BpaimeHus TIOCKOCTH TI0-

nspu3aryu. / http://optics.sgu.ru/_media/library/education/opt5labl.pdf.

5. O6pa3oBare/ibHbIE TEXHOJIOT U

[Ipu mpoBeseHNN 3aHATUNA W OpraHU3aIlMHd CaMOCTOSITEILHOM padoThI CTY-
JIGHTOB HCITOJIB3YIOTCSl TPAJUIMOHHBIC TEXHOJOTHMH COOOIIaronero ooy4deHus,
MIpearnoaramIre nepeaady nHpopManu B TOTOBOM Bujae. K HUM oTHOCSTCS: ay-
JAUTOPHBbIE 3aHSATUA B opMe JIeKIUIi C UCIIOIH30BAHUEM JIEKITMOHHBIX JIEMOHCT-
parmoHHbBIX omnbIToB 1 [IK ms memoHcTpanuu matepuana; JjadopaTopHble 3aHs-
THsl B nabopatopusix «MexaHuKa, MOJCKYJIsIpHas (HU3uka», «DJIEKTPUUECTBO U
MarHeTu3m» u «Onrtukay OO0miero Gu3n4ecKkoro NpakTUKyMa; caMOCTOSITeIbLHas
padoTra B HaydYHOH OMOJIMOTEKE YHHWBEPCHUTETA, B KOMIBLIOTEPHOM KJIIACCE C HC-
MOJIb30BAaHUEM JIOCTyMa K cetu Internet u mporpamMMmHoro obecreueHus st pado-
ThI ¢ TpadUYECKOM, Ay M0 U BUI€O-UH(OpMAITUEH.

Hcnonb3oBaHre TPaIUIIMOHHBIX TEXHOJIOTHI 00eCTeunBaeT HEOOXOIUMBbIN
ypOBEHb MPO(HEeCCUOHATBHOTO O00pa3oBaHUs JUIsl CTYJIEHTOB, PETYJSIPHO TMOCe-
MAIONTUX ayIUTOPHBIC 3aHATHA. OHM TakKe POPMUPYIOT YMEHHUS CUCTEMATHU3UPO-
BaTh, 0000IaTh, M3BJICKATh M3 y4YeOHO-METOIWYECKOM JUTEPaTypbl 3HAYUMYIO
uH(OPMAITUIO U T.1.

B mporecce u3ydeHus TEOPETHUECKUX Pa3feioB Kypca HCIOIb3YIOTCS HO-
BbIe 00pa3oBaTeIbHBIC TEXHOJOTUM OOYYEHUS: JEMOHCTPAIIMOHHBIE MPOTPAMMBI;
WH(OPMAITMOHHO-CITPABOYHBIC CUCTEMBI; DJIEKTPOHHBIC YICOHHUKH.

JlaHHBIC TEXHOJIOTHUU OOecTeunBarOT OoJiee HATJIATHYIO MoJady Marepuaia
3a cueT MyJibTuMenna. Mcmonp30BaHne 3JEKTPOHHBIX YUSOHUKOB MO3BOJISAET Pas-
IPY3UThH MPENOJAaBaTeNII U YBEIUYUTh 3aHHTEPECOBAHHOCTh CTYACHTOB B TPEIME-
te. [lpu pabore ¢ MyIbTUMEIUWHBIMU TIPOrpaMMaMu oOecriedyruBaeTcs oOpaTHas
CBsI3b, OCYIIIECTBIIACTCS OBICTPBIN MOWCK HY>XHOUM WH(DOPMAIIMN, SJKOHOMUTCS BpPE-
MsI TIPH MHOTOKPATHBIX OOpaICHUSAX K THIIEPTEKCTOBBIM OOBSICHEHUSIM; HapSIy C
KPAaTKHUM TEKCTOM, OOBSICHEHHUS COMPOBOXIAIOTCS IEMOHCTpPAIUE aHWUMAIMOH-

HBIX 3()(PEKTOB M CUHXPOHHBIM 03BYYHBAHHUEM.
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[ToMuMO TpagMIIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTHNA TaKKe MPUMEHS-
I0TCSl TUCTAaHIIMOHHBIE (PopMbl 00ydeHust B pexkumax off-line u on-line, koTopsie
MO3BOJISIOT MOJYYUTh TMOJHOIIEHHOE OOpa30BaHMUE CTYJEHTaM, KOTOPhIE O TEM
WIM WUHBIM NMPUYUHAM HE MOTYT PETYJSPHO NMOCEaTh Ay AUTOPHbBIE 3aHATHUSI.

OcoOenHocT 00pa3oBaTeJIbHBIX TEXHOJOTHH IVIsi MHBAJUA0B M JIMII C Orpa-
HUYEHHBIMHU BO3MOKHOCTAMM 310POBbSA

BriObop MeTon0B 00ydeHUsI OMNpeAeisieTcs COACpPKaHUEM JTUCHUILIMHBL,
ypoBHEM NpodhecCUOHATBHOM MOATOTOBKH MPENoAaBaTeisi, METOJUYECKOTO U Ma-
TEPUANTBHO-TEXHUYECKOT0 00ecreueHns, OCOOCHHOCTMU BOCIPUATUA YUYEOHOU
uHGOpPMAIlMU CTYICHTOB-MHBAINUOB U CTYJECHTOB C OTPAaHMYEHHBIMH BO3MOXKHO-
CTSIMH 310POBbSI U T.JI.

Jlisg cnaGoBHUIANINX CTYACHTOB B JICKIIMOHHBIX U YYEOHBIX ayAHTOPHSIX
JOJDKHA OBITh MPEIyCMOTPEHA BO3MOYKHOCTH IMPOCMOTpPA YyJAJICHHBIX OOBEKTOB
(Hampumep, TEKCTa Ha JOCKE WJIM Cllaiijia Ha SKpaHe) MPU MOMOIIN BUIEOYBEIUYH-
TeJeW N7 yIajJeHHOTo MpocMoTpa. i uTeHus: yueOHO-MeTOINIECKOM JINTEpaTy-
pbl HEOOXOIMMO MPETYCMOTPETh HAMYME 3JEKTPOHHBIX Jym. [Ipu HeoOxoaumo-
CTH JIOJKHA OBITH MPEIyCMOTPEHA BO3MOXKHOCTD 3aIMCH JICKIHA Ha AUKTO(OH.

Cnabocnplianme CTyA€HTbl JOJDKHBI MOJydaTh JOMOJHUTENbHYI0 UHPOP-
MaIuIo MO0 AUCLUUIUIMHE U3 BUJEOMATEPHATIOB, MOATOTOBICHHBIX MPENOJaBaTeIeM

(cM. 1.8 1. 8) npoepammnoe obecneuwenue u Unmepnem-pecypcent [13-18]).

VY enbHbIA BEC 3aHATHH, TPOBOJUMBIX B MHTEPAKTUBHBIX (popmax, cocTas-
nsiet He MeHee 30% ayAuTOpHBIX 3aHITUN. 3aHATHUS JICKIIMOHHOTO TUMA JJIS COOT-
BETCTBYIOIIUX TPy CTYJEHTOB COCTaBISIOT He Ooisiee 50% ayIuTOPHBIX 3aHATUN
B COOTBETCTBUU C (perepaibHbIM rOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAP-
TOM BBICIIETO0 00pa3oBaHus 1Mo HampasieHuio noarotoBku 05.03.02 «['eorpa-

bus».

6. YuyeOHO-MeTOAUYECKOE O0eclieyeHHe CAMOCTOATEbHOH padoThl CTY-

AeHTOB. OleHOYHbIE CPeCTBA I TeKYyllero KOHTPOJs yClneBaeMOCTH, NPo-
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MEKYTOYHOM aTTECTALMH [0 UTOraM OCBOCHUS AU CHUILIUHBI.

CaMocTosTenbHast paboTa CTYICHTOB 3aKJIIOUAETCsl B paboTe CO CrelHab-
HOH JuTepaTypoi, padbodeit MporpaMMou JUCIUIUIMHBI U KOHCIIEKTOM JICKITUN JIJIst
MOBBIIICHUST CBOETO MPOQPECCHOHAIIBHOTO YPOBHS, YCIEIIHOTO MPOXOXKICHUS Te-
KYLLIEro KOHTPOJIS YCIIEBAEMOCTH M CIAYH MPOMEKYTOUHOM aTTECTALUU I10 UTOTaM
OCBOEHUS JTUCLUIUINHBI.

6.1. IlporpamMa caMoOCTOATEJIbLHOI PAa00OTHI CTYICHTOB

1 cemecTp
Kox ¢popmu- Tema Bun ®opma O0beM yueod-
pyeMoi KoM- HOM padoThI
neTeHI U (4yacoB)
OIIK-2 1.4. HeuHepuuanbHbIE CUC- MTOJITOTOBKA K CPC 6e3 ygactus 2
TeMbI OTCYeTa KOJUIOKBHYMY | MpenojiaBatesis
OIlIK-2 1.7. JIBY>KeHWE KUJIKOCTEH 1 | TIOArOTOBKA K CPC 6e3 yuactust 2
2308 KOJUIOKBHYMY | TIpEeroaaBaTeis
u K 3amure JIP
OIlIK-2 2.4. PeaJbHBIE TA3bI noaroroBka k| CPC 6e3 yuactust 2
KOJUIOKBHYMY | TperojiaBatesis
OIIK-2 IIOTOTOBKA K CPC 6e3 ygactus 2
2.5. Kunkoctu
KOJUIOKBHYMY | MperojiaBatesis
OIIK-2 3.5. DeKTpUYECKHIA TOK MOJITOTOBKA K CPC 6e3 ygactus 2
3a4eTy U K Tperio/IaBaTelist
3awmure JIP
OIIK-2 309, 3J'ICKTpOMaFHI/ITHOC [oJjie | NOATOTOBKA K CPC 6e3 yuactust 2
3auery TPEro/iaBaTesst
2 cemecTp
Kon ¢popmu- Tema Bun ®opma O0bem yueo-
pyemoii KoM- HOIi padoThI
TMeTeHINnn (uacoB)
OIIK-2 4.1. MexaHnu4eckue Kojaeba- | MOArOTOBKa CPC Ge3 yuactus 2
HHS 1 BOJTHEL KOJUTOKBUYMY | TIperojiaBatesist
OIIK-2 4.2. FeOMeTqueCKaﬂ OIITUKA | MOATOTOBKA K CPC 6e3 yuyactust 2
KOJUTOKBUYMY | TIperojiaBatesist
H K 3amuTte JIP
OIIK-2 4.4. lucniepcus cBeTa U noaroroska k| CPC 6e3 ywactus 2
B3aMMOJICIICTBHE CBETA C Be- | ooty fpenozaBatesi
IIECTBOM
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OIIK-2 5.1. TennioBoe uznyudenue, monrotoBka k| CPC 6e3 yuactust 3
(OTOHBI U UX CBOMCTBA SK3aMCHy TpeTio/iaBaTess
OIIK-2 5.2. DneMeHThl KBAaHTOBOM noaroroka k| CPC 6e3 yaacTust 3
(107637041 9K3aMCHY TIPETIOIABATEII
Conep:xanne CPC

BOHpOCBI AJIs1 CAMOCTOATCIIBHOTO N3YyUYCHUS !

1 cemecTp
1. Ocobennoctu cuin uHepuuu. LlenTpoOexHas cuia HHEPLUU.
2. Cwupl MHEPINH, TEHCTBYIONINE HA TEJO, ABMKYIIEECS BO BpAIIArOIICCs
CUCTEME OTCUETA.
KopuonncoBo yckopenue.
Cuita Kopuosnnca u ee ponb Ha 3emiie.
Cranuonapnsiii motok. [lone ckopocreit, TMHUYM U TPYOKH TOKA.

VYpaBHeHUE HEPA3PBIBHOCTU CTPYH.

N o g koo

VYpasuenue bepnyiuim u ero npusnoxxeHus (MogbeMHas CUIa Kpbljla camoJie-

Ta, a’panus MoYBkl).

8. Bsskocts. Jlamunaproe u TypOyneHTHoe Teuenus. Yucno PeitHomnbaca.

9. ®opmyna Crokca.

10. XapakTtep ABMKEHHUSI BOJHBIX TOTOKOB.

11. MonekymnsipHble CUJIbI B pealibHbIX ra3ax.

12. Ypasuenue Ban-nep-Baannca.

13.Tlepexoa 3 ra3000pa3HOTO COCTOSIHUS B KUKOE.

14. MeTtacTaOMIbHBIC COCTOSTHHSI.

15. BHyTpeHHSsIs1 SHEPTUsl peabHbIX Ta30B.

16. 9ddekrt Jxoyns — Tomcona.

17. MonexynsipHble CHIIBI B )KUIKOCTSIX. [loBepXxHOCTHOE HATsKEHHUE U KOA (-
(UITMEHT MOBEPXHOCTHOTO HATSKEHUS KHUIKOCTH.

18.TloBepXHOCTHO-aKTUBHbIE BEIIECTRA.

19. JlaBnenue o M30rHyTOM MOBEPXHOCTHIO KUIKOCTH.

20. CmaunBanue. KanumisipHbie siBIECHUS.

21.Cuna ToKa, INIOTHOCTH TOKA.
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22.3akon Oma B muddepeHnmanbHoN 1 HHTETpaTbHOM (Popmax Jjist ydyacTka
LETIH.

23.2J1C. 3akon Oma st yuacTtka menu, coaepxarieit 31C, u aiis noiHou 1e-
Y.

24. Pa3BeTBiieHHbIE AekTpuueckue 1enu. [Ipasuna Kupxroda.

25. YpaBHeHnus MakcBesia i Cpe/ibl.

26.DHeprust 3JIeKTPOMArHUTHOTO TOJISL.

27.Teopema Ymona-IloliTuHra.

28.3aK0H COXpaHEHUs SHEPTUH U UMITYJIbCA JIJIST DJIEKTPOMArHUTHOTO TIOJIS.

29. IlepemMeHHOE 3TEKTPOMArHUTHOE MOJI€ B OJHOPOTHOM Cpeie U BaKyyMe.

30. BorHoBOE ypaBHEHHE.

31. DnekTpoMarHUTHOE U3ITyUCHHE.

2 cemecTp

OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONTUKH.

[TprHImMn @epma u ero NpUMeHEHHE.

JIunzel. [loctpoenue nzoOpaxeHuil B JIMH3AX.

MonnekynsipHas Teopus qucriepcuu, popmyna 3enbmeriepa.

[Tornomenue ceera, 3akoH byrepa.

DneMeHThl MaTPUYHOW MeXaHUKH [ eli3eHOepra u €€ OCHOBHBIE MOJIOKEHUS.

[Tpunuun HeonpenenenHoctu I'eitzendepra.

[TonsTHe o moaHOM HabopeE.

© ©o N o O B~ WD PRE

SAnpo. CtabunbHbIe U HECTAOWIIbHBIE SPA, UX OCHOBHBIE XaPAKTEPUCTUKH.
10.Macca aTOMHBIX Siiep U DHEPTUs CBSI3U HYKJIOHOB B sIZIpe.

11. PannoakTUBHOCTD SACP.

12.3aKkoH paanoaKTUBHOTO pacriaja.

13. OcHoBHBIE THIIBI pacaaa sjiep.

Bomnpocs! k kKo/L10KBUYMY B 1 cemecTpe:
1. TloHsiTME MaTEepUAIIBHON TOUKH. TpaeKkTopusi MaTEPUAIBHON TOUYKH.

2. CKOpOCTI) M YCKOPCHHC, TAaHICHIHAJIBbHAA W HOpPMaJIbHAas COCTaBJIAIOIINC
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YCKOPEHHSI.
3. JIBmXKEHHE TOYEYHOTO Telia TI0 OKPYKHOCTH; YIJIOBas CKOPOCTh U YTIIOBOE
YCKOPEHHE.
Cuna u macca; aedopMarus TBEPIbIX TEJl.

3aKoHbI MeXaHuKU HproToHa.

4

5

6. MMnynbc Cuiibl M KOJIMYECTBO JBUYKEHUS TEN.

7. 3aKoH BCEMHPHOTO TATOTCHUSI.

8. IlpuHUUI OTHOCUTENHLHOCTH JJIsi MEXaHUYECKUX SIBJICHUIA.

9. Kunermdeckas sHEpTHs BPAIIAOMIECTOCS TeJla; MOMEHT MHEPITHH.

10.3ak0H COXpaHEHHS KOJIMYECTBA JBHKCHU.

11.3aKk0oH COXpaHEHUS] MOMEHTA KOJIMYECTBA JBUKEHUS.

12.3aKk0H COXpaHEHUS MEXaHMUECKOW SHEPTHUH;, CHJIA TPCHHUSI.

13. CtonkHOBEHUE IapOB.

14. TenioBoe ABUXKEHUE.

15. Onpenenenne uaeanbHOro raza. OCHOBHOE ypaBHEHHE KMHETUUYECKOUN Teo-
pUU Ta30B.

16. YpaBHEeHHE COCTOSIHUS HICATLHOTO Ta3a.

17. 30xopuyecKuii mpoiiecc.

18. 306apudeckuii mporecc.

19. 3oTepmMudeckuii mporiecc.

20. AnnabaTuyeckuii mporecc.

21. TenioeMKOCTH ra3oB.

22.1lepBblii 3aKOH TEPMOJAMHAMUKH.

23. BHyTpeHHss SHEeprus peaabHOTO Tasa.

24.PaBHOBECHBIC U HEPABHOBECHBIE COCTOSIHUS U TTPOIIECCHI.

25. KpyroBsie (3aMKHYTBIE) TIPOIIECCHI.

26. BTopoii 3aKOH TePMOIUHAMHUKH.

2. DHTpPOIHUS CUCTEMBI.

28. ukn KapHo.

29. Pacnipenenenue bonbimana.

41



30. Pacmipenenenre MakcBesia o CKOPOCTSIM.

31. Ompit TEpHAa.

32. [Inddy3us, TEnIonpoBOIHOCTh U BHYTPEHHEE TPEHHUE B Ta3ax.
33. lmnHa cBoO0gHOTO TpoOeTa MOJIEKYJT UeaThHOTO Ta3a.
34.PeanbHble Ta3bl. YpaBHeHHe Ban-nep-Baanbca.

35. MUKpOKaHOHUYECKOE pacTpe/IeiCHNE.

36. Kanonmueckoe pacnpenenenue [ md0Oca.

37.Teopema JInyBuLIs.

Bonpocsl k KOJLUIOKBUYMY BO 2 cemecTpe:

1. 3akoHbI OTpakeHHs U TIpesoMiIeHUs cBeTa. OTHOCUTEIBHBIN U aOCOMIOTHBIN
MOKa3aTeNN MPETOMIICHUS.

2. TlonHoe BHYTpEHHEE OTpaKEHUE.

3. Ilpunnun ®epma.

4. Jlunzel. @opmyiia TOHKOM JIUH3BL. PUCYHOK (TTOCTpOEHME X0/1a Tydeil B JIMH-
3e).

5. Bomanoroe ypaBHenue. Bexkrop YMmoBa-Iloiitunra.

6. Unrepdepennus. ¥YciaoBusi MakcCUMyMa 1 MUHUMYMa UHTEP(GEPEHIINH.

7. Tlomochl paBHOTO HAKJIOHA.

8. Tlomockl paBHOM TONIIIUHEI.

9. Ilpunnun I'toiirenca-Openens. Audpaxius.

10. udpaxiys Ha y3Koi mieau. Y cJIOBUs MaKCUMyMa U MUHUMYyMa UHTEHCHUB-
HOCTH CBETa Mpu TU(pakivy Ha OTHOU IEIH.

11. lndpaknronHas penieTka. Y ClIOBUS TJIABHBIX MAKCUMYMOB, TJIABHBIX U JI0-
MOJIHUTEIbHBIX MUHUMYMOB B TU(PPAKIIMOHHOM peIlIeTKeE.

12. lucnepcus. ®opmyna 3enpMmetiepa.

13.Tlornomenue cBera. 3akoH byrepa.

14. EctrectBennsbiii cBeT. [lonspuzanus cBeta. Buabl nmoiaspusamuu.

15. CnocoObl oJy4eHus NOJSIPU30BAHHOIO CBETa. 3aKOH bprocrepa.

16. /IBoliHOE MydenpesioMIIeHUE.
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17.1Tpu3zma Hukossa. 3akon Mairoca.

18. OnTuyeckn aKTUBHBIC BEIIECTBA. 3aKOH buo.
19. CiekTpasibHBIN aHaIM3. BUIBI CIIEKTPOB.
20.3akon Kupxroda.

21. dopmyna banemepa-PuTia.

22. KoMOVHAIMOHHBIN NTpUHIKN PuTia.

23.Tloctynate! bopa.

Temaruka pedeparos:

Hanucanue pedeparoB no JjaHHON JUCHUIUIUHE HE MPETYCMOTPEHO.
Temarnka 1OKIIa10B:

Hanucanue noxiianoB no JaHHOW JUCIUIUIMHE HE TPETYCMOTPEHO.
TemaTuka KypcoBbIX paboT:

Hamnucanue kypcoBbIX paboT MO JaHHOM NUCIMIUIMHE HE TTPETYCMOTPEHO.

VYuebHo-metoanueckue matepuans 1js CPC:

1. CagenneB U.B. Kypc ¢usuku. Yueb. nocodue: B 3-x 1. — CII6.; M.; Kpac-
Homap: Jlane. T.1: Mexanuka. MonekynsapHas ¢uszuka. — 2008. — 354 c.;
T.2: DnexrpuuectBo. Bonnasl. Ontuka. — 2008. — 500 c.; T.3: KBanToBas on-
TuKa. AToMHas ¢uzuka. Gusnka TBepaoro Tena. Ou3nka aTOMHOTO sipa U
anemeHTapHbIX yactuil. — 2008. — 406 c.

2. CuByxun /[.B. O6mmuii xypc ¢usuku. Yueb. mocobue: B 5-tu T. — M.:
OUSMATIIAUT. T.1: Mexanuka. — 2006. — 560 c.; T.2: Tepmogunamuka u
MmouiekyJisipHas ¢pusuka. — 2006. — 544 c.; T.3: DnekrpuuectBo. — 2009. —
646 c.; T.4: Ontuka. — 2006. — 792 c.; T.5: ATomHas u siaepHas pu3MKa. —
2006. — 784 c.

3. Kuwuraitroponckuit A.W. Beenenue B pusuky. — M.: Hayka, 1973. — 688 c.

4. ®pum C.3., TumopeBa A.B. Kypc o6mieit ¢puszuku. Yue6. mocobue: B 3-X T.
— CII6.; M.; Kpacunonap: Jlanp. T.1: ®uszndeckue OCHOBbI MEXaHUKH. Mo-

nexymsipaas pusuka. Konebanust u Boubl. — 2008. — 480 c.; T.2: Dnexrpu-
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yeckue ekTpomarauTHbie siBiaeHus. — 2008. — 528 c.; T.3: Ontuka. AToM-
Has ¢usuka. — 2008. — 656 c.

5. 3ucman I''A., Togec O.M. Kypc obmieit pusuku. Yued. mocodbue: B 3-X T. —
CII6.; M.; Kpacnonap: Jlanb. T.1: Mexanuka. Monexynsipaas ¢pusuka. Ko-
ne6anus u BoaHbl. — 2007. — 352 c.; T.2: DAeKTpUYECTBO U MAarHETU3M. —
2007. —352 c.; T.3: Ontuka. ®usuka aToMOB U MOJIeKyJl. PU3KMKa aTOMHOTO
anpa u mukpouactuil. — 2007. — 512 c.

6. MareeB A.H. Monekynspnas ¢uszuka. — CII6.; M.; Kpacnonap: Jlaus,
2010. - 368 c.

7. KBacuukoB U.A. Tepmoaunamuka u cratuctuueckas ¢usuka. T.1. Teopus
paBHOBECHBIX cucteM. Tepmonunamuka. — M.: Enuropuan YPCC, 2002. —
240 c.

8. Marsees JI.T. Kypc o6mieit meteoposiorun. — JI.: 'mapomereonsnat, 1984. —
752 c.

9. Creiicu @. ®uzuka 3emmm. — M.: Mup, 1972. — 344 c.

I'padux kouTposss CPC
1 cemecTp
Henesm  ce-
mecTpa 1 2 3 4 ) 6 7 8 9 |10 | 11 | 12
DopmMbl m; K
KOHTPOJIs1

Henesmn  ce-

MecTpa 13 | 14 | 15 | 16 | 17 | 18

$hopmbI yo

KOHTPOJIs

2 ceMecTp

Henesm  ce-
MecTpa 1 2 3 4 3) 6 7 8 9 |10 | 11 | 12
DopMBblI m K
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KOHTPOJISI

Hepean ce-

mecTpa 13 | 14 | 15 | 16 | 17
¢opmbI yo
KOHTPOJIsI

YcnoBHbIE 0003HaYECHUS: Kp — KOHTpOJIbHas paboTa, K — KOJUIOKBHYM, yo — YCTHBIH ompoc, p — pedepar, 0 — I0K-
Jaj, Ou — IeoBas Urpa, p3 — pelieHue 3a1ad, Kyp — Kypcopas pabora.

6.2. OueHo4YHbIe CpeacTBA ISl TEKYLIEro KOHTPOJISA YyCIeBaeMOCTH,
NMPOMEKYTOYHOM ATTECTANMH M0 UTOraM OCBOCHUS AMCHHUILIMHBI

OneHKa Ka4yecTBa OCBOCHMS JUCHUIUIMHBI BKJIOYAET TEKYIIUNH KOHTPOJIb
YCIEBAEMOCTH U MPOMEKYTOUHYIO aTTECTAIIMIO O0YHArOIINXCSI CTYACHTOB.

Texyumwii KOHTPOJIb YCIEBAEMOCTH BKJIFOUAET B ceOsi PEIIEHHE TECTOB MO BCEM
M3YYCHHBIM pazzieiiaM JUCIUIUTMHBI (CM. T1.1 pa3znena 6.2), KOJIOKBUYM B CEPEMHE KaXK-
noro ceMectpa (cM. paszzen 6.1) u 3aumry 1adopaTopHbIx padoT (Tembl JIP cum. pazaen 4.3
NPOrpaMMBbl).

[TpomexxyTouHasi arrecTanysi M0 UTOraM OCBOCHHS JTUCLMIUIMHBI MPOBOJUTCS B
dbopme 3auera B IepBOM CEMECTPE 1 SK3aMEHa BO BTOPOM.

OueHouHbIe CpeCTBA MO JUCHUILINHE:

1. IlpumepHbIe TeCTOBBIE 32aHUA JI1 TEKYIEr0 KOHTPOJIA:

Pa3ngen «MexaHuka»

Tect Nel.

K xaosrcoomy 3a0anuto damvi HeckoIbKO 0MEemos, u3 KOmopulx moibko 0OUH 8epHulil. Bvibpan-
Hbltl Bamu omeem cnedyem ommemums kpecmukom (X) 6 b1anke omeemos.
3nax @-o6o03nauaem, umo cpedu omeemos 1-4 nem eepuvix. Hcnoavsyiomes: obwenpunsmole

0003HaYeHUs] qbusuttecxux GENUYUH.

1. Paanyc-BekTop ABWKYILENUCS TOYKH ITO:
1) BekTOp, KacaTeJbHBIH K TPACKTOPUH JIBHKECHHS TOUYKH;
2) BEKTOp, COCTUHSIONIMIA TEJIO OTCYETA U IBUIKYILYIOCS TOUKY;
3) BEKTOp, COCMUHSIONINN HAYAIbHYIO 1 KOHEUYHYIO TOYKU TPASKTOPHH;
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4) BEKTOp, paBHBII MMPOU3BEICHNIO BEKTOpPa YCKOPECHHUS Ha BPEMSI;
5) cpenu otBeToB 1-4 HEeT BEepHBIX (Jajiee TaKOH OTBET 00O3HAYACTCS Kak
@).

2.  Ecnu BeKTOp CKOPOCTH MaTE€pHATBbHON TOYKU HE U3MEHSETCS I10 HaIpaBlie-
HUIO, TO ATO JBMKCHUE!

1) paBHOMEpPHOE I10 OKPY)KHOCTH;  2) KOoJeOaTeIbHOE;

3) npsSIMOJTMHEHHOE; 4) MPOU3BOJILHOEC; 5) @.
3. Kunemartudeckoe ypaBHEHHE paBHOYCKOPEHHOTO JTBHKCHUSI HIMEET BU/I:

1) X=5+2t; 2) X =5+2t+4t%; 3) X =3t(1+2t?); 4) X =8+4t-t?;

5) X =3t(2-3t).
4. Ha rpaduke mnoka3aHO HM3MEHEHUE C TEUYECHHUEM
BPEMEHHU YCKOPEHUSI TOUKU Ha MPSIMOJIMHEHHOM OTpE3Ke

Dapipesinassnssy

nyti. HayanbHas ckopocThs paBHa Hynto. CKOpOCTh TOY- T i

et .
K{ B MOMCHT BPEMEHH t, paBHa ... O S N s
: 3. .. S .. 3_..
1) altll 2) Ealtli 3) Zaltli 4) Zaltu
5 @.
S. 3aBUCUMOCTh OT BPEMEHU JIMHEWHOM CKOPOCTH JIONMATKH TYpOWHBI, pacmo-

JIO)KEHHOW Ha pacCTOoSHUM | M OT OCH BpalleHus, 3a7aceTcsi ypaBHEHUEM
v=2t+0,2t? (B equnnnax CH). Uepes 15 ¢ mocie mycka BEIMYMUHA YITIOBOTO yC-
KOPEHUS JIONATKH TYpOUHBI OYJIEeT paBHa ...

8c?  2)10c% 3)2c¢* 4)5c¢7 5) 7 ¢
6. TBepaoe Teno coBepIIaeT MoCTymnareabHOEe ABUKEHUE, €CITH:

1) 3a m00bIe paBHBIC MPOMEXKYTKH BPEMEHH TOBOPAYMBACTCS HAa PaBHBIC

YIJIBL;

2) mobas mpsiMasi, MPOBEJICHHAS B TEJIe OCTACTCs MapaslIeIIbHOM caMoii ce-
oOe;
3) LEeHTp Macc TBEPIOTO Tela JBMKETCS MPSIMOJIHHEIHHO;

4) BCC TOYKH TBCPAOTO TCJIa UMECIOT OJJUHAKOBLIC YTIJIOBBIC CKOPOCTH,

5) @.
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10.

Macca tena — ato:

1) KOJMYECTBO BEIECTBA, COACPIKAIICTOCS B TEJIC;

2) BEC aTOMOB M MOJICKYJI TElIa;

3) Mepa WHEpIWH Tea,

4) BeNMMYMHA, IPOTIOPIHUOHATIBHAS YCKOPSHHUIO TEIIa;

5 @.

KonnyectBennas Mepa AeHCTBHS OJTHOTO TEJIa Ha APYroe 3TO:
1) umnysbc Tena;

2) Mepa WHEPIIHH;

3) HU3MEHEHHE CKOPOCTH, YMHOKEHHOE Ha MAaccCy;

4) cuna;

5 @.

VYkaxure HanOoJee o011y (OpMy BTOPOTO 3aKOHA THHAMHKH:

1) F=ma; 2) F=odm/:  3)do=F/dt; 4)F=00/7; 5) @.

3nech F — mpuioxkeHHas K TeIy cuia; M — Macca; v — CKOPOCTh; & — yCKope-
HUE; P — UMITYJIbC TeJa.

H€O6XO)II/IMBIM YCJIOBHEM BBLIIIOJIHCHHSA 3aKOHOB COXPAaHCHUS B (1)I/I3I/IK€ AB-

JIACTCA:

11.

1) KOHCEpBAaTUBHOCTH BHYTPEHHHUX CHJI CHCTEMBI,

2) KOHCEPBAaTMBHOCTH BHEIIHUX CHJI, ACHCTBYIOIINX HA CUCTEMY;

3) cucreMa T0JKHA OBITh 3aMKHYTa,;

4) Tena, BXOASIIUE B CUCTEMY, HE JOJKHBI B3aMMOJICHCTBOBATD JIPYT C APY-
ToM;

5 @.

Pabota cunbl F Ha mepemernienuu ¢/ B oOwem ciyuae ONPENENseTcs BbIpa-

KCHUCM.

1) A=Fr; 2) A=F(Cosa; 3) A=F,r; 4) A=[ F()dx 5)A=(F.7).

3nech A — paboTa; « — YroJl MeXAy BEKTOpaMU CUJIbI U MTEPEMEIICHUS.
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12.  VYckopeHue cBOOOIHOTO MaieHUs TeJia BOJIM3U 3eMIIA 3aBUCHT:

1) ot mMacchl Tena;

2) OT MaccChl M arperaTHOrO COCTOSIHUS TeJla,

3) OT BBICOTHI HaJl TOBEPXHOCTHIO 3EMIIA U IIUPOTHI MECTHOCTH;

4) oT mpOMU3BEJCHUS MAcChl 3eMJIM Ha MacCy Telia;

5 @.
13. Ha 6apaban paguycom R =05 M HamMOTaH LIHYpP, K KOHILy KOTOPOTO MPUBSI-
3aH rpy3 Maccom m=10 kr. ['py3 omyckaercs ¢ yCKOpeHueM a =2 M/c°. MoMeHT
uHepiuu 6apadana ...

1) 12,5 kr-m?; 2) 2,5 koM 3) 15 kr-M%;

4) 10 kr-™?; 5) 20 kr'M%.
14.  Teno Maccoit M ABMXKETCS CO CKOPOCTBIO U U YAApPSETCS O HEMOABUKHOE
TEJIO TaKOH K€ Macchl. Y lap IeHTpalIbHBIN U Heynpyruid. KomudecTBo Teria, BhI-

JeNMBIIeECs TIPH YAPE, PABHO ...
_1 . _3 . 21 . :§ 2.
1)Q—2mv, 2)Q—4mv, 3)Q—4mv, 4) Q L
5) @.

Paznen «MomnekymnspHas Ghuznka»
Tect Nel.

K xastcoomy 3a0anuio 0ansl HeCKOIbKO 0meemos, U3 KOmopwlx moabKo 00UH 6epHulil. Bviopan-
Houlil Bamu omeem crnedyem ommemums kpecmuxom (X) 6 onanke omeemoa.
3uax @-ob6oznauaem, umo cpedu omeemos 1-4 nem gepuvix. Hcnonvsyiomes obwenpunsmole

0003HaueHUs: PuUYeCKUX eUUUH.

1.  MexMOIeKyIIpHbIE CUIIbI —3TO:
1) cujIBI OTTAIKUBAHUS MOJIEKYIT;
2) CHJIbI IPUTSKCHUS;
3) CHIIBI B3aMMOJIEHCTBHS DJIEKTPOHHBIX 000JI0YEK aTOMOB;

4) CUJIbI IIPUTSXKCHHUA U OTTAJIKUBAHUSA MOJICKY I,

5) @.
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2.  Mepa cpenHell SHEPTHH TEIIOBOTO JABM)KCHUS MOJICKYJIBI TEPMOMHAMHIY €-
CKOM CHUCTEMBI 3TO!

1) TemmnepaTypa B paBHOBECHOM COCTOSIHUH CHCTEMBI;

2) cpenHee JaBIICHUE;

3) mpou3BeeHUE CKOPOCTH MOJICKYJIbI Ha €€ UMITYJIbC;

4) mpowusBecHUE 00BEMA Ta3a HA €ro JaBJICHHE, OTHECEHHOE K KOJIMYECTBY

MOJICKYIT,

5 @.

3. OcHOBHOE ypaBHCHHE MOJICKYJIIPHO-KHHETHUCCKON TEOPHUHU HJICATBHOTO Ta-

3a UMEET BUJ:
— : — nkT: P/ _ Y\ - n—
1) PV =Const; 2) P=nkT; 3) /I' =Const; 4) % =Const; 5)PV" =Const.

30ecov P — oasnenue; N — oovem,; T — memnepamypa;,
k — nocmosinnas bonvymana, N — Konyenmpayusi.
4.  VnmeanpHBIN ra3 ©UMEET MUHUMAIBHYIO BHYTPEHHIOI SHEPTHIO

B COCTOSIHHNU

11,23 2) 1; 3) 2; 4) 3; 5 @.
5. ®u3nveckuii CMBICI MEPBOTO Hayaja TEePMOAMHAMUKKA B  ¢dopMme
0Q=dU +0A:

1) ycraHaBiIMBAeT CBsA3b KOJIMYECTBA TEIIa M BHYTPEHHEH SHEPTHU TEPMO-
JMHAMHUYECKON CHUCTEMBI;
2) eCTb 3aKOH COXPAHECHHS M MPEBPAICHUS SHEPTUU B TEPMOJANHAMHYCCKUX
mpoiieccax;
3) yKasbIBaeT, YTO HEJb3s OJHOBPEMEHHO M3MEHSITH BHYTPEHHIOI YHEPTHIO
U COBepIIaTh paboTy;
4) yCcTaHaBIIMBAET, YTO CHCTEMa MOKET TOJIBKO IMOJIYYaTh TEIIO U3BHE;
5 @.
6. Ha pucynke n3o0paxeH MUKIMYECKHH Tporiecc, mpo- "t
UCXOJISAIIUN C OJJHUM MOJIEM JIBYXaTOMHOT'O HJ€aTbHOTO ra-

3a. ['a3 coBepiraer paboTy TOJIBKO 32 CYET MOJYYEHHOTO H3- « 2
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BHE TEIlJIa Ha YYacTKe. ..

1) 2-3; 2) 3-1; 3) 1-2; 4) 1-2, 2-3;

5) 2-3, 3-1.
1. Ecmu miist MHOroaroMHeix Mosekys rasa npu temmneparypax 100 K Bkman
HHEPrUU KoJeOaHus siAep B TEIUIOEMKOCTh T'a3a MPEeHEOPEe)UMO Mall, TO U3 Ipe-
JIO’KEHHBIX HUXKE UJCANbHBIX ra30B (BOJOPOJ, a30T, FEJIM, BOASHON Map) U30XO0p-

Hyl0 TemioeMkocTh C, =3R (R — yHuBepcaiibHas Ta30Basl MOCTOSHHAs) MMEET

OJIUH MOJIb ...
1) Bomopoaa; 2) azora; 3)renus; 4) BOJASHOrO Mapa; 5 @.
8. B uneanbHOi TemoBoit MamuHe, padoTaromieit mo nukiy Kapro, abcoor-

Hasl TeMIepaTypa HarpeBarTelis B 2 pa3a IMpeBhIIIaeT TEMIEPATypPy XOJOAUIbHHIKA.
Ecnu Temnepartypa X0n0AWIbHUKA YMEHBIIUTCS BBOE IIPU HEU3MEHHON TemIepa-
Type Harpesatens, To KII/[ MammHbl cTaHET paBHBIM ...

1) 75%; 2) 100%;  3) 90%; 4) 50%; 5) 30%.
9.  Bropoe Hauamo TEpMOAMHAMUKH (M3MEHEHHE SHTPONHMMU H30JIMPOBAHHOM
TEPMOJMHAMHYECKON CHCTEM) YCTaHABJIMBACT:

1) SHEPIrHIo CHCTEMBI,

2) HampaBJICHUE TCUCHHUS MIPOIICCCOB;

3) Temreparypy CUCTEMBI;

4) naBlieHHE BHYTPH CUCTEMBI;

5) @.

Paznen «9nexkTpuyecTBO U MarHeTU3M»

Tect Nel.

K xasicoomy 3adanuio 0anvl HeCKoIbKO 0meemos, u3 KoOmopwvix moabKo 00Ul eepHbill. Bviopan-
Houlll Bamu omeem criedyem ommemums kpecmuxom (X) 6 6nanke omeemos.
3uax @-ob6oznauaem, umo cpedu omeemos 1-4 nem gepuvix. Hcnonvsyiomes obwenpunsmole

0003HaYeHUs qbusuttecxux GEJUYUH.

1. Kaxkas JacTua sABJISACTCA HOCHUTCIICEM HAMMCHLIICTO OTPHUIATCIBHOI'O 3apsi-

na?
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1) oueHb MaJieHbKas MBUTHHKA;

2) anb(a yacTuIla,

3) mpoTOH;

4) HEUTpOH;

5) aJIeKTpOH.
2. 3akoH Kynona ycranaBiuBaer:

1) BenmuuMHY 3apsIOB;

2) Maccy 3apsHKCHHBIX YaCTHII,

3) cury B3aMMOJICHUCTBUS IBYX TOYCUHBIX 3aPs/IOB;

4) paccTosHUE MK 3apsiaMm;

5 @.
3. Ha pucyHke n300pakeHbl CHIJIOBBIC JIMHUHU SJICKTPOCTATHYECKOTO ITOJIS.
YKaXUTe BEpHOEC COOTHOIIICHUE ISl BEIMIMHBI HAMPSHKCHHOCTH E OIS B TOYKaX
A, BnC.

1) E, >E; >E.;

i
1———4//‘3
2) E, =E, > E,; 3___\__\'
3) E, =E. <E;; L
4) E, <E; <E.;
5) E, >E; <E.
4, Pa3zHOCTh MOTEHIIMATIOB MEXKIY ABYMSI TOUKAMU 3JIEKTPOCTATUYECKOTO TOJIS
9TO:
1) Benmu4MHA, YUCIICHHO paBHAs PabOTE MO MEPEMEUICHUIO STUHIUYHOTO, TO0-
JIOKUTEJIBHOTO 3apsi/ia U3 IEPBOU TOUKU BO BTOPYIO;
2) OTHOHICHHUC HAITPSPKCHHOCTH I10JIA K PACCTOSAHUIO MCKY TOUKAMU;
3) NoTeHIMAIbHAS YHEPTHS B3aMMOJICHCTBUS 3apsI0B;
4) mpou3BeACHUE 3apsi/ia Ha PACCTOSHUE MEKITY TOUKAMH;
5 @.
5. B snexrpuueckom mose TodedHoro 3apsga ( (cMm.

4
pucyHok) u3 Touku 4 B Touku B, C, D u E nepememaror
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3apsg (o. s pabotel 1o mepemernneHuto 3apsaa (o (g, <0) B moJe 3apsiia

(o CrIpaBCIJIMBO COOTHOIICHMUE. . .

6.

1) 4az =Auc=4p =4z > 0.
2) A4z =Asc =Asp =44 <0,
3) 4an = Auz < Asc = Aup,

4) Agyp=Ayc =4y =4 =0.

5) @.

BGHIGCTBa, Y KOTOPBIX IIPH HOPMAJIBHBIX YCIOBHUAX HCT CBO6OIIHI>IX HOCHTC-

JIeW 3apsJIOB:

8.

1) MoNynpOBOIHHKH;
2) NMHUAJICKTPUKH;

3) POBOIHHKH;

4) 3NEKTPOJIHTHL;

5) mna3ma.
BeriiecTBa, y KOTOpPBIX BCerjia eCTh CBOOOTHBIC HOCUTEITH 3apsi/IOB;
1) MonMynpOBOIHHKH;
2) IUDJICKTPUKH;

3) MPOBOJAHHKH,

4) rassl;

5) @.

BemectBa, y KOTOphIX KOHIICHTpAIUs CBOOOJHBIX HOCHUTEJIEH 3apsiiOB yBe-

JIMYUBAETCS C POCTOM TEMIEPATYPHI:

9.

1) MoNynpOBOIHHKH;
2) NMHURJIEKTPHUKH;

3) HpPOBOJHUKH;

4) MHEPTHBIN ra3;

5 @.

Konnenrpanus cBoOOIHBIX 3JIEKTPOHOB (Ne ) U ABIPOK (Np ) B MOJIYNIPOBOJI-

HUKE C COOCTBEHHOU MPOBOAUMOCTBIO:
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10.

11.

1) ne>ny; 2)ne=np; 3)N.<ny 4)n.=0,n,=const; 5 @.

3akoHn Oma J11 OJJHOPOTHOTO YYacTKa IEMU MOCTOSTHHOTO TOKa UMEET BUI:
1) E=F/q; 2)U=IR; 3)U=Q/C; 4)Q=UC; 5) @.

3necy £ — HanpsKeHHOCTh 3JiekTpuueckoro mnoiist; F — cuna Kynona; q —
3apsaa; U, |, R — HanpsbkeHue, TOK U conpoTuBieHue ydacTtka uenu; Q, C —
3apsil ¥ eMKOCTh KOHJICHCATOpA.

YeTblpe CONPOTUBIEHUSI BEIMYMHON R Ka)K0€ COEIMHUIIM CHayana mocie-

AO0BATCJIIbHO, a 3aTCM I1apaJlJICIbHO. HpI/I 9TOM 06mee COIIPOTHUBJICHUC. ..

1) yBenuuutcs B 16 pas;
2) yBenuuuTcs B 4 pasa;
3) ymeHbIuTcs B 16 pas;
4) yMeHBIIUTCSA B 4 pasa;

5) oOyner paBHO R.

12.  3akoH 31eKTpOMarHUTHOM MHAYKIUU Dapasiest CBSI3bIBACT:
1) pa3mepbl IPOBOJIHUKA U €TO CONPOTHBIICHUE;
2) WHAYKIMIO MATHUTHOTO TOJISl ¥ CHJTY TOKAa B 3aMKHYTOM MPOBOIHHKE;
3) B.J1.C. uHAYKIIUU B 3aMKHYTOM IMPOBOJHUKE CO CKOPOCTHIO U3MEHCHHS
MarHUTHOTO IOTOKa 4€pe3 MOBEPXHOCThb, OTPAHUYEHHYIO 3THM IPOBOJIHU-
KOM;
4) majeHue HANPSHKCHUS MEXIY ABYMsSI TOUKaMU MPOBOJHUKA U €0 COMPO-
TUBJICHUEM;
5 @.
13. IIpsMoIMHEHHBIA MPOBOJHUK C TOKOM MOMEIIEH B OJ- >
HOPOJAHOE MAarHUTHOE MOJIE€ MEPIEHIUKYISPHO CHIIOBBIM JIH- @I *

HusiM (puc.). Tok TedeT «Ha Hacy. Cuna Amiepa, 1eHCTBYIO-

k

L J

I1asg Ha IMMPOBOJHHK, HAIIPABJICHA. ..

1) Bopago;
2) BBEpX;
3) BHU3;

4) BHUB,;
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5 @.
14. TIpoTOH M « -4yacTHUIla BJIETAIOT B OJIHOPOJHOE MArHUTHOE MOJI€ MEePICHIU-

KYJEIPHO CUJIOBBIM JIMHUAM, IIPHYCM CKOPOCTH IIPOTOHA B 2 pasa OoubIIIe CKOpOCTH

a -yacTulbl. OTHOIIEHHE MOMYJIEH CHII, ICHCTBYIOIMX Ha YacTulel F, /F, co cTo-

POHBI MAarHUTHOTO TIOJISI, PaBHO. ..

1) 2;

2) 1;

3) ¥2;

4) 4,

5) 8.
15. B 0aHOpPOJHOM MAarHMTHOM TI0JIE HAXOJMTCS IUIOCKasl MPOBOJAIIAS paMKa.
OJC unaykuuu B pamke OyAeT BOZHUKATh. ..

1) mpu BpallieHUH paMKHU BOKPYT OCH, IEPIECHIUKYIISIPHON CUIOBBIM JTMHUSIM
MarHUTHOTO TIOJIS;

2) IpH MOCTYINATEIbHOM JIBH)KCHUH PaMKH B HallpaBJICHHUH, IIEPIICHINKY-
JISPHOM CHJIOBBIM JIMHUSM MarHUTHOTO TIOJIS,

3) pu BpaIlleHUH paMKHA BOKPYT OCH, TapaJlICIbBHON CHIIOBBIM JTUHUSM
MarHuTHOTO TTOJIS;

4) mpu MOCTYMaTEeIbHOM JIBIKEHUH PaMKH B HaIIPaBJICHUU, TapalIeTILHOM
CUJIOBBIM JIMHUSIM MarHUTHOTO TIOJIS;

5 @.
16. Ecnm B KoJle0aTeIbHOM KOHTYPE HHAYKTHBHOCTH KaTYIIKH YBEJIUIUTH B 2
pasza, To Mepuo/I KojieOaHuw ...

1) yMeHBIIHUTCS B /2 pas;

2) yBenuuuTcs B /2 pas;

3) yMEHBIIUTCS B 2 pa3a;

4) yBenuuuTCs B 2 pasa;

5) HE UBMEHHUTCHL.
17. 3axkon Owma Jjis 11enu MEPEeMEHHOI0 TOKa YacTOThl @, C IMOCJEA0BATEIbHO

COCAMHCHHBIMH COIIPOTUBJICHUCM R, eMKkocTeio C HHAYKTUBHOCTBIO L, HMECT
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BUJI:

) U=l(@+R+Y ) 2) U= I\/RZ Hal-Y )% 3) U=Ug+U, +U;
HU =IR; 5 @.
18. HM3menstomieecss BO BpeMEHH MarHUTHOE TOJI€ CIIOCOOHO MOPOJIUThH B OKPY-
YKAIOILIEM MTPOCTPAHCTBE (COTIIacCHO TeOoprur MakcBea):

1) rpaBUTAIIMOHHOE TIOJIE;

2) BUXPEBOE ICKTPUUECKOE MOJIE;

3) AJEeKTPOCTaTUYECKOE TOJIE;

4) anexTpudecKue 3apsbl;

5 @.

19. U3menstouieecss BO BPEMEHHM 3JIEKTPUUYECKOE IOJE€ CHOCOOHO MOPOAUTH B
OKpY>KaroIIeM MPOCTPAHCTBE (COTIACHO Teopur Makcsea):

1) rpaBUTAIIMOHHOE TIOJIE;

2) 3IEKTPOCTATUYECKOE TOJIE;

3) BUXpeBOE€ MarHUTHOE TOJIE;

4) 3IEKTPUYECKUE 3apsIbl;

5 @.

20. Ilomepe4HOCTH ANMEKTPOMATHUTHBIX BOJH COOTBETCTBYET YTBEPKICHUIO:

1) BeKTOpa MHAYKIMU MArHUTHOTO mojs ( B), HAPsKEHHOCTH DIIEKTpUYe-
ckoro noJjist( E) ¥ CKOPOCTU pachpoCTpaHeHus BOIHEI () B3aUMHO IIEp-
NEHUKYJISIPHBI;

2) BLE, B|5;

3) BLo, E|7;

4) BIEID,

5 @.

Pasnen «KonebaHus v BOJHBI, ONITHKA)

Tect Nel.

K xaosrcoomy 3a0anuto danvi HecKkoIbKO 0MEemos, U3 KOmopwlx moibko 00UH 8epHbulil. Bvibpan-

Hull Bamu omeem crnedyem ommemums kpecmuxkom (X) 6 baanke omeemos.
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3nax @-o6o03nauaem, umo cpedu omeemos 1-4 nem eepmvix. Hcnoawsylomes obwenpunsmole

0bo3uauenus dms*uttecxux GEJUYUH.

1. HpOI[OJII)HLIMI/I BOJIHAMMU ABJISAIOTCA ...

1) BOJIHBI, pacTIPOCTPAHSIONIUECS BIOIb CTPYH MY3BIKQIbHBIX HHCTPYMCH-

TOB;
2) CBETOBBIC BOJTHBI B BAKyyME;
3) BOJIHBI HAa TOBEPXHOCTHU KUKOCTH;
4) 3ByKOBBIC BOJIHBI B BO3/yXE;
5 @.
2. K crnupanbHO# NpyKUHE KECTKOCTBHIO K, pacroiioxeHHOW TOPHU30OHTAIBHO,

MPUKPENUIN TPY3 MAcChl m ¥ TIOMECTHIIM BCIO CUCTEMY B BSI3KYIO Cpeay ¢ Kod(-
dunueHToM conpoTuBiicHus D. Eciu Teno cMecTUTh 13 TOJI0KEHUST paBHOBECHS U

OTIIYCTHUTDB, TO 3aKOH CI'o ABHKCHHUA UMCCT BH] ...

d’x bdx k F, _
—— +———+—-X=—Cosat,;
dt® mdt m m
d’x Kk
2) —+—x=0;
) t>  m
d?’x bdx k )
—+——+—x=0;
dt® mdt m
2
% k X =—2cosat ;
5) @.
3. YpaBHEHUE IIJIOCKOW CUHYCOUIAJIBHON BOJIHBI, PACIIPOCTPAHSIOLIENCS BAOJIb

ocu OX, umeer Bup & = 0,05sin(10°t — 0,5x). JlmuHa BOIHBI paBHa. ..

1) 12,56 m; 2)2 wm; 3) 3,14 m; 4) 0,5 m; 5)Im.
4. [Toka3zarenpb npesoMIEHUs CPEabl 7, C TOUKH 3PEHUSI BOJJTHOBOM TEOPHUH CBE-
Ta, PABEH ...

A
1) n="-,rae A, — JUIMHA BOJIHBI B BAKYyMe, A — JUTMHA BOJIHBI B CPEJIC;
0

2) n=tgi, rae |— yroj majaeHusi, COOTBETCTBYIONTUI ITOJTHOHN TOJISPHU3AIH

OTPAXCHHOT'O JIy4a,
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6.

c
3) n=-, r11e C — CKOPOCTh CBETA B BAKyyMe, v — CKOPOCTh CBETa B CPEJIE;
0

Vv
4) n=-2, /1€ v, — YacToTa BOJIHBI B BAKyyMe, v — 9acTOTa BOJIHBI B CPEJIC;
14

5 @.

[IpenenbHBIM yIIIOM MTOJHOTO BHYTPEHHETO OTPAKEHMS HA3bIBAIOT:

1) yron magenusi, mpu KOTOPOM Jyd MAJAIOIIMNA U OTPa’KEHHBI B3aHMMHO
NEPIEHANKYJISIPHBI;

2) yrona najaeHusi, Ipu KOTOPOM JIyd MMaJal0lIUid U IPETOMICHHBIA B3aHMHO
IIEPIICHIUKYJIAPHBIL;

3) yron majneHus, Npu KOTOPOM MPEIOMIICHHBIN Jy4 HUIET BIOJb IPAHULIBI
paszena IByX Cpex;

4) yron mazeHusi, Ipyu KOTOPOM JIy4 MPEIOMIIEHHbBIN U OTPa’KEHHBIN B3anM-
HO NEPHEHIUKYJIISPHBI;

5 @.

Nurtepdepeniueii Ha3pIBaIOT SIBJICHUE HATOXKEHHUS JBYX KOTEPEHTHBIX CBe-

TOBBIX BOJIH, B p€3YyJIbTaTe KOTOPOTO:

7.

1) pe3ko Bo3pacTaeT aMIUTUTYyIa Pe3yJIbTUPYIOIIEH BOJHBI BO BCEX TOUKaX
DKpaHa;

2) aMIUTUTYy1a PE3yNbTUPYIOMIEH BOJTHBI YMEHBIIACTCS;

3) mabmrogaeTcs nepepacnpe/ielieHie HHTEHCUBHOCTH CBETa B MPOCTPAHCT-
BC;

4) my4 cBeTa orubdaeT MpensiTCTBUE;

5 @.

Ha nytu omHoro u3 uHTepdepupyromux Jyded MoMeniaeTcs CTEKJIsTHHas

MJIacTUHKA TonmuHou 12 mxm. CBeT majaetr Ha IJIACTUHKY HOpMaibHO. [lokaza-

TeJIb MPEJOMIIEHUs cTekia n=1,5; niuuHa BOJHBI cBeTa A =750 HM. Hucio nomoc,

Ha KOTOPOE CMECTUTCS UHTEPPEPEHIIMOHHAs KapTUHA, PABHO ...

8.

1) 8; 2) 16; 3) 24, 4) 48; 5) 64.
Judpakiyeii cBeTa Ha3bIBAIOT SIBJICHUE, TIPH KOTOPOM:

1) cBer 3aX0AUT B O0JIACTH TEHH B PE3YJILTATE OTPAXKEHHS OT Kpasi MPEIsiT-
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9.

CTBHUS;

2) CBET 3aXOJWT B 00JIaCTh TCHU B PE3yJbTAaTe MPEIOMIICHHUS Ha Kpalo mpe-
MSATCTBUS;

3) cBeTa OTKIIOHSETCS OT MPSIMOJIMHEHHOTO pacHpOCTPAHEHUs, HE CBS3aH-
HOE C OTPAKEHUEM WUJIU TIPEIIOMIICHUEM;

4) pazyioxeHue OeJIOro CBeTa Ha COCTAaBJISIOIINC;

5 @.

HudpakuvoHHas penieTka ¢ HM3BECTHBIM MEpHoJIoM (IIMPUHA COCETHUX

CBETJION U TEMHOM I1eJIel) MO3BOJIAET U3MEPSTH:

10.

1) ckopocTh cBeTa;

2) IUTMHY CBETOBOU BOJIHBI,

3) aMIUTUTYAy BOJIHBEI;

4) MHTEHCUBHOCTH CBETA;

5) paccrosiHME 10 UCTOYHHKA CBETA.

OddexT BpalieHus: MIOCKOCTH MOJISIPU3allMM CBETa MOXHO HCIIOJIh30BaTh

T U3SMCPCHUA !

11.

1) Macchl ONTUYECKU aKTUBHBIX BEIICCTB;

2) ko3 dureHTa MPETOMIICHUS KUIKAX CPEI;

3) KOHIIEHTPAIIUH PACTBOPOB ONTHYECKU aKTHBHBIX BEIICCTB;
4) MJIOTHOCTH BELISCTBA B )KUIKOM COCTOSIHHH;

5) xo3ddunreHTa oTpaskeHusI.

Jlucriepcuio MHOTIa ONPEACIISIOT KaK pa3ioKeHHE CI0KHOro (0e10ro) cBeta

Ha COCTaBJIAIOIINE. MOKHO JIM Ha3blBaTh CPEy AUCIEPCUOHHOM, €CIIU B HEH CKO-

POCTBb CBCTA 3aBUCHUT OT YacTOTHI?

1) nma, MOXHO;

2) HET, HEJIb3S,

3) MOKHO TOJIBKO JUISI JKUIAKUX CPEII;

4) MOHO TOJILKO IPH PACIPOCTPAHCHHH B CPele ABYX BOJH Pa3HBIX dac-
TOT;

5) @.
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Pasnen «AtomHas u sigepHas Gu3nKay

Tect Nel.

K xaosicoomy 3a0anuto damvi HecKkoIbKO 0MEEemos, U3 KOmopwvlx moibko 0OUH 8epHbulil. Bvibpan-
Hull Bamu omeem crnedyem ommemums kpecmuxkom (X) 6 baanke omeemos.
3nax @-obos3nauaem, umo cpeou omeemos 1-4 nem eepmnuvix. Hcnonvsyomes obwenpunsmole

0003HaUeHUs. PU3UYECKUX BETUUUH.

1. D013 PeKT 3TO sIBICHNUE BEIOUBAHUS:
1) gacTuil BemiecTBa MaIalOIIUMK AJIEKTPOHAMUY;
2) SJEKTPOHOB U3 BEILECTBA MAJAIOIIUMH IPOTOHAMU;
3) GOTOHOB U3 BEIIECTBA ITPH HATPEBAHHH;
4) 3>NEKTPOHOB MAIAOIINM CBETOBBIM MTOTOKOM;
5) 5JeKTPOHOB NPU HarpEeBaHWH BEIIECTBA.

2. Mertann o0ny4aroT CBETOM ¢ JUIMHOM BoJHBI A. KpacHas rpanuiia ¢potodd-
Ay
(exTa 1 sTOrO METa/Ia paBHa 4,,, padora Beixoga — A. Ecim 4= — > TO MaK-

CUMaJibHasi KHHETUYECKast SJHEPTUs E,, BBIPBAHHBIX 3JIEKTPOHOB ...

1) E,.,=A; 2) Emax=§A; 3) Emax=1A;
2 2
4) 0, boTod(DPEeKT HE TPOUCXOINT; 5 @.
3. DJCeKTpOMarHWTHas TEOPHS CBETA M TeOpeMa KIACCHUSCKON (PU3UKH O paB-

HOpAacIpeIeIeHNU SHEPTUH CUCTEMBI 110 CTETIEHSIM CBOOOBI, Oy Iy4H MPUMEHEHBI
K TETUIOBOMY PaBHOBECHOMY M3ITyYCHHIO, IPUBOJIST K. ..

1)  TerutoBoi cMepTH BeeneHHOI;

2)  ynbTpaduoneroBoi katactpode;

3)  ¢opwmyne [Tnanka, mpeACcTaBIAIOMIEH pacpeIeCHHE SHEPTUHU B CIICK-
TpEe U3IY4YCeHHUs1 a0COIOTHO YEPHOTO TeNa;

4)  TrUmOTe3¢ KBAHTOB,

5)  mocrynaram bopa.
4.  CornacHo noctynatam bopa mpu nepexojie 3JIeKTpoHa ¢ OpOUTHI ¢ YHEPrHeh

E, Ha opbury c sHeprueit Ey ucnyckaercs KBaHT SHEPrUU:
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1) hv ommHAKOBBII TS Bcex opout (N, M — Ir00bIe);

2) hv = E, - E;

E,.+E
3) hv= % :
4) hv = E,;
5 @.
5. Kakoe cBOMCTBO aTOMOB XUMHUYECKUX 3JIEMEHTOB MOJIO)KEHO B OCHOBY CIICK-

TPAJIBHOTO aHAJTN3A:
1) pa3Hbie OTHOIIIEHHUS 3apsija sapa K Macce;
2) pa3IUYHBIC AICKTPOXUMUYECKUE SKBUBAJICHTHI,
3) MHAUBHUTyATbHBIE CIIEKTPBI H3TYICHUS;
4) pa3Hbiec HOMepa B Tabiuie MeHeneena;
5 @.
6. Kaxkoe siBneHue 1moyio’keHo B OCHOBY paOoTHI j1azepa?
1) maitoe BpeMs KH3HH aTOMa B BO30YKIEHHOM COCTOSIHHH,
2) CBOKMCTBO HE MCIYCKAaTh W HE MOTJIOIIATh YHEPTUIO B CTAIIHOHAPHOM CO-
CTOSTHUU;
3) crocoOHOCTh aTOMa K BBIHYKIACHHOMY (MHAYIIMPOBAHHOMY) U3TYUCHHIO;
4) CIOHTaHHOE M3JIyYCHHUE YHCPTHH;
5 @.

7. OrHoueHne JUTMH BOJIH Jie bpOWIst 9JIeKTpOHa ¥ POTOHA A, /A, , UIMEIOIIUX

OAWMHAKOBYIO CKOPOCTb, COCTABJIACT BCIIMYMHY ITIOPAJKA ...

1) 10% 2) 10; 3) 1; 4)0,1; 5) 1072,
8. AKTI/IBHOCTB}O JaHHOI'O PaJrMOAaKTHUBHOI'O BCIICCTBA HA3BIBACTCA BCIMYHHA,
paBHaf ...

1) BpeMeHH, B TeUCHHE KOTOPOTO YHCIIO HEPACTABIIMXCS SJICP YMCHbBIIACTCS
BJIBOE;

2) BeIM4MHE, 00pATHOM MOCTOSTHHOMN paJIMOAKTHBHOTO pacmaa;

3) BEpOATHOCTH pacmaza saep 3a OAHy CeKyHIy, T.e. 0Jie Aep, pacmaigaio-

IXCi 3a CAMHUIY BPCMCHU;
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9.

Jydh OTKIOHANOTCA B MAaIrHUTHOM IIOJIC, HHAYKIHUA KOTOPOI'O

HalpaBJIeHa Ha Hac (pUC.). S~ -Iy4u OTKJIOHSIOTCS B HalpaB-

4) guciry pacrnaioB 3a ¢AMHHITY BPEMCHU;

5) @.

UYeTsipe BUIa paIUOAKTUBHOIO M3JIYYEHUS o -, B -, -

JCHUH ...

10.

1) 1; 2) 2; 3) 3; 4) 4; 5 @.

[Mpu B~ -pacnaze kamus ;K —Y + 4~ +v, B Jo4epHeM sipe Y ...

1) yncno TpOTOHOB YMEHBIIUTCA HA 1, UMCIO HEUTPOHOB YMEHBIIUTCS Ha 1;
2) 4KCII0 MPOTOHOB YBEJIMUUTCS Ha 1, 4MCI0 HEUTPOHOB yBEIMUUTCS Ha 1;
3) 4MCiO TPOTOHOB YBEJIUYUTCS Ha |, YMCIO HEUTPOHOB YMEHBIIUTCS Ha 1;

4) 4yuca0 MPOTOHOB YMEHBIIUTCS HA 1, YMCIIO HEUTPOHOB YBEIUYUTCA Ha 1;

5) @.

2. IlpumepHbIii nepeveHb BOMPOCOB K 3a4eTy / IK3aMeHy

2.1. IlpumepHbIii epeyeHs BONPOCOB K 324€Ty B IEPBOM ceMecTpe:

1.

OcCHOBHBIE MOHATUS KHHEMATHUKU: TEJIO OTCYETA, CHCTEMA OTCUETA, PaIUyC-
BEKTOpP MaTepHaJIbHON TOUKH, IEPEMEILEHUE, TPACKTOPHS, MyTh. CIOCOObI
3a1aHUs JBWKECHUS MAaTEPUAIBHOW TOUKH.

CpenHsisi CKOpPOCTh, CpPENHEE YCKOPEHHUE, CpPEeOHENyTeBasi CKOpocThb. Cko-
pocThb U yckopeHue. CKopocTh U YCKOPEHHUE MPU €CTECTBEHHOM criocode 3a-
JaHusl ABMO>KeHUs. TaHreHIUalbHOE U HOpMaJbHOE YCKOpeHHs (0e3 BBIBO-
na).

JIBU>KeHHe ¢ MOCTOSTHHOW CKOPOCTHIO. JIBMYKEHHUE C ITOCTOSHHBIM YCKOPEHU-
eM. bamnmuctuyeckoe ABMKEHUE.

CnoxxHO€e NBM)KEHHE MaTepHalbHOW TOUYKH. IIepeHOCHass m OTHOCHUTENbHAs
CKOPOCTH. 3aKOH CJIOKEHUS CKOPOCTEN.

Bpamenne ATT Bokpyr HemoJaBMXHOW ocu. CKOpOCTU M YCKOPEHUs IMpHU
BpAILlaTEIbHOM JIBUKEHUU.

[lonsTus MacCCbl, MCXAaHHYCCKOI'O HMIIYJIbCa, HMITYyJIbCa CHIIBI. 3aKOHBI
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HproroHna.

7. Teopema 00 U3MEHEHUH MMITYJIbCA MEXAHUYECKOW cucTeMbl. YacTHbIE Ciy-
qau.

8. IlonsaTHe meHTpa Macc MEXaHMIECKOW CUCTEMBI. Teopema o ABUKEHUU TICH-
Tpa macc.

9. 3akoH coxpaHEHUs UMITYJIbCA.

10.Pabota u mouHOCTh. [loTeHIMaNbHAS SHEPTUSA TOJS CUJ TSXKECTH 3eMIIH,
NOTEHIMAIbHAS SHEPT S 1e(POPMUPOBAHHOMN MPYKUHBI.

11.3akoH coxpaHeHHUs MOJHON MEXaHUYECKOW 3Heprun. AOCOIIOTHO YIIPYTUNA U
HEYIIPYTUW yIaphl.

12. MoOMEHT cuiIbl OTHOCUTEIILHO OCH BpaIICHHsl, MOMEHT UHEPIMH Tea, T€O-
pema llrteitnepa-ItoiireHca, OCHOBHOE YpaBHEHHE BPAlIATEIBHOTO JBHXKE-
Huda. Kunernueckas DHeprus BpaljaTeabHOTO JIBHXKCHUS.

13.MomeHT uMIlysbca. 3aKOH COXpaHEHUs] MOMEHTa uMmyjbca (0e3 J1oKka3za-
TEJIbCTBA).

14.3aKx0oH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOHOTO A ICHUS.

15. OcnoBuble nonoxenuss MKT. Cpeansisi, cpensis KBaApaTuyHas U HauboJee
BeposiTHasi ckopoctu (6e3 BeiBoga (opmyin). Mpeanbusiit ra3z. OcHOBHOE
ypaBHeHue MKT rasza.

16. Pacnpenenenne MaxkcBesia o ckopoctsM. OnbiT TepHa.

17.Pacnpenenenue bonsiimana. bapomerpuueckas hopmyna.

18. YpaBHeHue cocTosiHUS HjeaibHOro rasza (ypaBHeHue MeHeneena-
Kunaneitpona). M3omporiecchl (M30TepMUYECKUN, HW30XOPHBIM, N300apHBI,
agunabaruueckuii), ra3oBbie 3akoHbl (boitnma-Mapuorra, I[lapns, I'eit-
JIroccaka). [lapuuanbHoe napienue. 3akoH JlanbToHa.

19. Baytpennsis sueprus (6e3 BeiBoga Gpopmyinl). KonruectBo temioTsl. Pabo-
Ta ra3a. [lepBoe Hauano tepmoanHamMuku (0e3 mOKa3aTenbCcTBa). TernoeM-
KocTh. CTerneHu CBOOOIEI.

20. Termoseie marmmabl. K.ITJI. [{uxkn Kapao. Teopema Kapno (6e3 mokasza-

TEIbCTBA).
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21. ®a3oBble paBHOBEeCHs U mpeBpanienus. Mcnapenue u xonneHcamus. [lnas-
JIEHHE U KpUCTAJUIM3alus. Y AeNbHAs TEIUIOTa Ipouecca. BiiaxxHOCTh BO31y-
xa. HacpiieHHpie napsl.

22. DnexTpuuecKuii 3apsil. 3aKOH coxpaHeHus 3apsna. [lonarus nuHeitHoH, mo-
BEPXHOCTHOM M 00BEMHOM IIIOTHOCTEN 3apsaa. 3akoH KymoHa.

23. Hanps>keHHOCTh U CHJIOBBIE JIMHUU JJIEKTPOCTATUUYECKOTO MO, DIIEKTPH-
YECKOE I10JI€ TOYEUHOTr 0 3apsaa. [ [puHuun cynepno3nuuum noieu.

24.Tlotok BekTopa E. Teopema ["aycca u ee mpuMeHEeHHE K pacyeTy IMOJIs.

25. Teopema o nupkynsanuu Bektopa E. [Torennuan. [lorenuan momnst TogedHo-
ro 3apsJa U CUCTEMBI 3apsA0B.

26.CBs13b NOTEHLIMAJIA U HAIIPSDKEHHOCTH TOJIS.

27.TIpoBOIHHKH B 3JIEKTPUIECKOM TIOJIE.

28.I1lone BHYTpHU NPOBOJIHUKA U y €ro NoBepxHOCTU. Pacnpenenenue 3apsiia B
IIPOBOJIHUKE.

29. Dnextpudueckuii aAumonb. [Ipumepsr aumnoneit B nmpupose. [lomspuzanus au-
ANEKTPUKOB (00BICHEHHE (PU3MUECKOTO SIBJICHUS) U €€ BUbIL. JludekTpuye-
CKasi IPOHULAEMOCTD U JNUAJIEKTPUUYECKAsl BOCIIPUUMYHUBOCTb.

30. Bexrop D (anexrpuueckoe cmemenue). Teopema [Maycca mist Bekropa D.

31. CerHeTORIEKTPUKH, TMbE303TEKTPUKH, IJIEKTPEThI, MUPOIIEKTPUKHU. SIBie-
HHE TUDJIEKTPUUECKOTO TUCTEPE3HCaA.

32.PaboTa 31eKTpOCTaTHUECKOrO TMOJIs MPHU MepeMeIeHnn 3apsaoB. YacTHbIN
Cy4ai: MOoJ€e, CO31aBaeMOE TOUYEUHBIM 3apAnoM. lloTeHuunanbHas sHEprus
B3aMMOJICUCTBHS IBYX TOUEUYHBIX 3aps/I0B.

33. EmMxocth mpoBognuka. EMkocTh miiockoro konaencaropa. [locinenoBatens-
HOE U MAPAJJIETBHOE COCIUHEHNE KOHIEHCATOPOB. JHEPIrus MIOCKOrO KOH-
neHcaropa. 1 11oTHoCTh dHEprun 31EeKTpOCTaTUYECKOTO TOJIS.

34.Cuna v IJIOTHOCTh TOKA. Y paBHEHUE HEMPEPHIBHOCTH.

35. Hampsikenue. Conpotusiienue. [IpoBoaumocts. 3akoH Oma 1 OJTHOPOI-
HOTO TIpoBOoHUKA. 3akoH OMma B quddepennmansHoi hopme.

36. Croponnue cuibl. DJIC. 3akon Oma 115 MOJTHOM TIEeTH.
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37.00600mennbpi 3akoH Oma B nuddepennuanpaon Gopme. 3akon Oma st
HEOJHOPOJIHOI'O y4acTKa LEeMHu.

38.1IpaBuna Kupxroda. [lociaenoBarensHoe U napajjieibHOE COEMHEHUE pe-
3UCTOPOB.

39. PaboTa u MOIIHOCTh TOCTOSIHHOTO TOKa. 3akoH Jxoyms-Jlenna.

40.Bektop MarHuTHOW MHIYyKUUU. CUIIOBBIE JIMHUM MarHUTHOro mojs. Mar-
HUTHOE TOJIE MPSAMOIro OECKOHEYHO MPOTSKEHHOro Toka. [IpuHuun cynep-
MO3ULINY JII MATHUTHOTO TOJIS.

41.3akon buo-Caapa-Jlamnaca. 3akon Amriepa. [[BrkeHue 3apspKeHHBIX dac-
THI] B MaraHutHoM noJie. Cuna JlopeHa.

42.Teopema ["aycca ania BexTopa B.

43. TeopeMa o IUPKYISIIIKA BeKTOpa B, ee mpuMenenue k pacuery nosueil. [Tomne
COJICHOHU/A.

44 MarHuTHbIN MOTOK. DieKkTpoMarHutTHas uHAyKuusa. 3akoH dapanes. [lpa-
IO Jlenna.

45. InnyKTUBHOCTh. SIBiIeHME camMOMHIyKIUHU. WHIYKTUBHOCTH COJICHOHWJA.
OHeprus cojieHonaa. [I10THOCTh SHEPrUKY MarHUTHOTO MOJIA.

46. MarauTHBIE MOMEHT KOHTypa ¢ TokoM. Cuita, ACHCTBYIOIIas Ha KOHTYp C
ToKOM. PaboTa mpu nepeMenieHnuu KOHTypa ¢ TOKOM.

47.HaMarHM4eHHOCTh. TOKM HAMarHU4YMBaHUSI.

48. deppomarHeTuky, napaMarHeTHKH, JNUAMArHETUKH. SIBJIEHHME MarHUTHOTO
TUCTEpE3HCa.

49. Iupkynsauus HamarHudeHHoctu. Bextop H (HanmpspkeHHOCTh MarHUTHOTO
T10JIs).

50. Teopema o nupkyssmuu Bekropa H.

51. BuxpeBoe 31eKTpuuecKoe noJie. DIEKTPOMarHuTHOeE noJie. TOK CMEIeHusl.

52. YpaBuenust Maxkcenna. OTHOCUTENBHOCTh AJIEKTPUIECKOTO U MAarHUTHOTO
IOJIEH.

53.BonHoBOE ypaBHEHHE IJI JIEKTPOMArHUTHOW BOJIHBI. OCHOBHBIE CBOWCTBA

BJICKTpOMaFHI/ITHOfI BOJIHBI: CKOPOCTD, IIOINIEPEIYHOCTDh, CBA3b MCIKAY Ewu H.
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54.Ompitel ['epria. OnwiT JleGenena. [1M10THOCTE PHEPTUU AIAEKTPOMATHUTHOMN

BOJIHBI. BekTop YMmoBa-IloiHTHHTrA.

2.2. IlpuMepHbIii IepeveHb BONMPOCOB K IK3aMeHy BO BTOPOM ceMecTpe

1.

8.
9.

Oob1ee onucanue konedaHuil pa3auuHoil mpupoabl. Knaccudukaius TUIIOB
KoJIeOaHUI 10 KNHEMAaTUYECKOMY NPUHIUILY U 0 XapaKkTepy BO30YKICHMUS.
Hezaryxaromue rapMoHruecKrue KojaeOaHus ¢ OJHON CTENEHbI0 CBOOOIbI HA
npuMepe MaTeMaTUYECKOTo U (PU3MIECKOro MasiTHUKOB.

Meron BeKTOpHBIX auarpamm. ClioKeHHe B3aMMHO NEPIEHANKYJIIPHBIX KO-
ne0aHui.

CBoOosHbIE KOJIEOAaHUHN B IMCCUMATHBHBIX CUCTEMAX C BSI3KUM WJIU CYXHM
TPEHUEM.

BoiHyX/1eHHbIE KOJI€OaHUs MOJ JEHCTBUEM T'APMOHUYECKON CUJIbI Ha IMpHU-
Mepe NPYKUHHOIO MasTHUKA. Pe3oHaHc.

Bonnbl. BonHbl mpoonbHbIe U nIONIEpeUHbIe, chepruueckue u miockue. be-
rymas u crostyast BosHbl. [Ipunnun cynepno3unuu. [lnockas Monoxpoma-
TUYecKasi BojHa. BoaHOBOM BekTop, (ha3oBasi U TpyInoBas CKOPOCTb.
BonnoBoe ypaBHeHue. YpaBHeHHE KosneOaHuii cTpyHbl. CKOPOCTH B BOJIHO-
BOM JIBUKCHUMU.

CelicMHY€eCKHE BOJIHBI.

BonHbl B KUJKOCTAX M ra3ax. 3ByKOBas BOJIHA.

10. 3¢ dexr Homuepa.

11.3akoHbl TeoMeTpuueckoil onTuku. Ontuueckas ivHa TyTH. [lpuHIMNO

®epma.

12. CoGuparorue u pacceuBatomiue JuH3bl. DOKyc U (HOKATbHOE PACCTOSHUE.

dopMmyna ToHKOM JUH3BL. [locTpoeHue xona cBETOBOIO JIyya.

13. UaTepdepeniius cBera. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX

BoutH. OnpiT FOHTA.

14. PacueT uHTEpPEPEHIIMOHHON KapTUHBI OT JIBYX KOT€PEHTHBIX HUCTOYHUKOB.

15. nTepdepenius cBeTa B TOHKUX IJICHKAX.

16. Komnreua HeroToHa.
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17. Mudpakuusa. [Tpunnun [Moitrenca-Openens. 3oup Openernsi.

18. Iudpaxnus OpayHrodepa Ha MEIH.

19. IudpaximonHas pemierka.

20. lucriepcusi 2JIEKTpOMarHUTHRIX BOJH B BemiecTBe. Popmyna 3enpmeriepa.
HopwmainbHast u aHoMasbHast JUCTIEPCHSL.

21.Tlornomenue creta. 3akoH byrepa.

22.Tlonapuzanus. DNEKTPOMarHuTHBIE BOJIHBI B aHU30TPOMHBIX cpepax. [Ipus-
Ma Hukous.

23. CriocoOBI MOTy4YeHUs TOJISIPU30BAaHHOTO CBEeTa. 3akoH bprocrepa.

24. OnTrdecKky aKTUBHBIE BElecTBa. 3aK0H buo.

25. TermoBoe u3nydyeHue. 3akon Kupxroda.

26. ®opmyna Buna. 3akon Credana-bonpimana, 3akoH cmenieHns BrHa.

27. Dopmyna Panes-J>xuHca.

28. ®opmyna [lnanka.

29. Cnektpel. CniekTpsl u3iaydeHue u noriomenns. ®opmyna bamemepa. Dop-
Myna banemepa-Purna.

30. Dnepreruyeckas auarpamma. KoMOmHamoHHbIi npuHImN Putia.

31.Tlocrynater bopa. Mogaens atoma bopa. YpoBuu snepruun. OnbiT @panka-
I'epua. OcHOBHBIE cepyUH B aTOME BOAOPO/IA.

32.Crtpoenune aroma. Omnbitel [Lmtokkepa, Xuttopdpa u Tomcona. OnbiTer Jle-
Hapaa. Mogenu atomoB Tomcona. OnbiThl Pesepdopna. Moaens aroma Pe-
3epdopa.

33. DKCcrepuMEeHThI TT0 KBAaHTOBOM NpHpoje cBeTa. TOPMO3HOE PEHTTEHOBCKOE
nznyaerne. Dotodddekr.

34. ®otonbl. IPdext KomnroHa.

35.T'umoresa ae bpoitnsa. OnwiTel leBuccona-/xepmepa u Tomcona.

36. YpaBuenue lllpenunrepa.

37. DU3NYEeCKU CMBICI BOJTHOBOU (PYHKIUH.

38.[loTenunanbHbI Oapbep KOHEUHOW MIMPUHBI. TyHHETbHBINA 3P (DEKT.

39. OnepatopHbIii METO/I KBAHTOBOM MEXaHUKH.
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40. CooTHomIeHNE HeomnpeaeaeHHocTel [ eizenoepra.

41.KBanTtoBanue aroma Bogopoja. [loHstue o momHoM Habope (U3NYECKUX
BEJIUYHH.

42. S1npo. CrabuibHbIE U HECTAaOWIIbHBIC S/Ipa, UX OCHOBHBIE XapaKTEPUCTUKHU.
Macca aTOMHBIX SiZiep U SHEPTUs CBSI3U HYKJIOHOB B siZIpe.

43.PaaroakTUBHOCTh. 3aKOHBI PaJIMOAKTUBHBIX MpeBpalieHuil. Anbda- u 6eta-

pacrapl.

7. JlaHHBbIe 1)1 y4eTa ycneBaeMocTH cTtyaeHToB B BAPC
banael Mo COOTBETCTBYIOIIMM BHJaM Y4€OHOM AESTENbHOCTU 3aHOCATCS B
CTONOUBI 2—7; 1yl pe3yJabTaTOB IPOMEXKYTOUHOM AaTTeCTallud HPEayCMOTpPEH

crojioer 8.

Ta6muma 1. Tabnuiia MaKkCUMaTbHBIX 0AJUIOB MO BUAAM y4eOHOU JEATeIbHOCTH.

1 2 3 4 5 6 7 8 9
JlaGopa- Jpyrue Buabt
IIpaktnueckue |CamocTosTenbHas | ABTOMaTU3UPOBAHHOE IIpomexyrou-
Ce- Jlexumn TOPHEIE y4aeOHoI Hroro
3AHIATHS pabora TECTUPOBAHUE Hasl aTTeCcTaIus
MecTp 3aHATHUS JIeSITEbHOCTH
1 10 25 0 15 5 15 30 100
2 10 25 0 15 5 15 30 100

IIporpamma oneHUBAHUS Y4eOHOM AeSATEJIbHOCTH CTYICHTA

1 cemecTp

Jlekuun
ITocenaeMocTh, aKTUBHOCTE; KoJandecTBo OamioB — ot 0 jgo 10.
Kpurepun ouenku:

e wmeHee 1% ot uncina 3ausaTuil B cemectpe — 0 0amios;

e ot 1% 1o 10% ot yucna 3ansTuii B cemectpe — 1 6amm;

e ot 11% mo 20% — 2 Ganna;

e o1 21% o 30% — 3 Ganna;
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oT 31% no 40% — 4 Oaa;
oT 41% mo 50% — 5 6amos;
oT 51% no 60% — 6 6amos;
oT 61% no 70% — 7 Gaiios;
ot 71% o 80% — 8 6ayuioB;
ot 81% 1m0 90% — 9 GayuioB;

He MeHee 91% 3anatuii — 10 6aios.

JlabopaTopHble 3aHATHSA

[TocemmaeMocTh 1aOOPATOPHBIX 3aHITHI, TEOPETUUECKUNA OTYET 1O JIabopaTOpHOU

pa60Te, CaMOCTOATCIBHOCTD IIPU BBIIIOJJHCHHUH Ha60paTOpHOﬁ pa6OTBI, rpaMoT-

HOCTb B O(l)OpMJ'IeHI/II/I 0oT4CTa, IIPAaBUJIIBHOCTH IIPOBCACHHA I/I3MepCHI/H>'I —ot 0 a0 25

0aJuIoB.

Kpurepun oueHku:

IIpy OCBOEHHUM CTYAEHTOM JAaHHOW YAaCTH JUCHUILIMHBI HA «OTJIHY-

HO» HE0OXOUMO, YTOOBI CTY/ICHT:

BBITIOJIHUAJT TEOPETUYECKUE OTYEThI M0 BCEM 3aJaHHBIM Jlabopa-
TOPHBIM paboTaM B MOJTHOM 00BEME;

nocetus He MeHee 91% OT uucia 3aHITUI B CEMECTPE;

IPU HEOOXOIUMOCTH CaMOCTOSITEILHO COOpall YCTAaHOBKY, Ha KO-
TOPOM JOJKEH MPOBOAUTH U3MEPEHUS;

BBITIOJTHUJI CAMOCTOSITEJIBHO WUJIM B TPYIINE J1JA00paTOpHYIO pado-
Ty, CIIeAys YKa3aHUSM, 3alTUCAaHHBIM B METOINYCCKOM TTOCOOHH;
3amucall pe3yyibTaThl U3MEPEHUM C YI€TOM MOTPEITHOCTEH;
MIPOBEJT MIpaBUJIbHBIE pacdeTsl b0 B cucteme CU, nubo B cuc-
teme CI'C;

BCC pe3yJbTaThl U3MEPCHUN M BBIYMCIICHUHA 3aHEC B TAOJMIIBI C
coOmoieHreM 0003HauYeHU U eUHUI] U3MEPEHHUSI; TPU HE0O0XO-

AUMOCTHU ITOCTPOUJI Fpa(I)I/IKI/I, YCPTCIKH, CXCMBI,

ot 18 no
25 Oain-
JIOB
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oopMuI OTHET O MpOAETaHHOIN paboTe COriIacHO TPeOOBAHUSIM,
NPEIbABIIEMBIM K O(OPMIICHHIO TAOOPATOPHBIX PaboT;
MPABUJIBHO BBITIOJHWI BBIUMCICHHUE TMOTPEUIHOCTEH, €CIH 3TO
IpeIyCMOTPEHO B BBIIOJHIIEMOH TabopaTopHOi paboTe;

IPOBEJ aHaJIU3 NOJYYEHHOTO pe3ysbTaTa U B clydae BO3MOXKHO-
CTH CPaBHWJI C €0 M3BECTHBIM TEOPETUYECKUM PE3yIbTaTOM H
OOBSICHUII BO3MOKHBIE PACXOXKICHUS;

co0JIt01a)T TEXHUKY O€30MacCHOCTH IIPU BBIOJHEHUHU J1abopaTop-

HOU paboTBHI.

HpI/I OCBOCHHHU CTYACHTOM IIaHHOﬁ qaCTu JUCHHUIINIMHBI Ha «XO0POII0»

H€O6XOIIHMO, YTOOBI pa60Ta CTyACHTa YAOBJICTBOP:AJIa OCHOBHBIM TpPC-

OOBaHMAIM K OTBCTY Ha OLICHKY «OTJIUYHO», HO CTYACHT

HE OTBETWJI Ha JABa-TPU BOIIPOCA MPHU TEOPETUUYECKOM OTYETE I10
nabopaTopHOil paboTe;

nocetus1 He MeHee 71% OT uuciia 3aHITUN B CEMECTPE;

MPOBET OMBIT B YCJIOBHSIX, HE OOECIEUMBAIOIIUX TOCTATOYHYIO
TOYHOCTh U3MEPEHU;

JOIYCTUJ HErpyOble OIMOKHU Mpu 0(OPMIIEHUH OTYETa MO J1a00-
paTtopHoil paboTe (OTCYTCTBYIOT €IUHUIIBI U3MEPEHUS; UMEIOTCS
BBIYHCIIUTEIBHBIE ONTMOKH, HE MPUBOJIAIINE K OMMOOYHOMY pe-
3yJbTaTy; KpaTKUH aHAIU3 TIOTYYEHHOTO pe3yibTara), He10UeThI
WA OTTMCKH, HE TIOBJIMSABIINE HA PE3yJbTaThl BHIIOJHEHUS pabo-

THI.

or 9 no
17 oOax-

JIOB

ITpu

OCBOCHHHU CTYJCHTOM ,I[aHHOI\/’I JacTu JUCHHUIINIMHBI Ha «yJI0BJI€-

TBOPUTEJIbHO» HEOOXOIUMO, YTOOBI CTYACHT

OTBETHJI Ha OOJIBIITYI0 YacCTh BOMPOCOB MPH TEOPETUYECKOM OT-
geTe 10 JIabopaTopHOU paboTe;
nocetws1 He MeHee 51% OT yucia 3aHATUH B CEMECTPE;

IIPOBEJI U3MEPEHHUS (OHM MOTYT OKAa3aThCS HEKOPPEKTHBIMH M

orl no 8

0aJuIoB
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NPUBOJIUTH K TIONYYEHHUIO pe3yjbTaTa C OOJIBIIONW IMOTPEIIHO-
CTBIO);

e 0odopMuUI OTUET 10 JAO0OPaTOPHOI paboTe, HO B HEM MOTJIU OBITh
JIOTIYIICHBI OMMOKY (B 3alMCH SAMHHI] H3MEPEHUS, B BBIYUCIIC-
HUAX, rpadukax, TabIUIAX, cXeMax, aHaJM3€ MOTPENTHOCTEH U

T.I[.), HC UMCIOIIHNC IIPUHIUITUAJIBHOI'O 3HAYCHU .

[Ipn ocBoeHUU CTYIEHTOM JAHHOW YacCTH JUCLUMIUIMHBI Ha «HeyaoB- | 0 6aysoB
JIETBOPHUTEJIbHO» HEOOXOAMMO, YTOOBI CTYACHT
® HE OTBETWJ Ha OOJBIIYI0 YacTh BOMPOCOB IMPHU TEOPETUUECKOM
OTYETE M0 JJAbopaTOpHOM paboTe;
e rnocetws MeHee 51% OT uucna 3aHATHI B CEMECTPE;
® [POBEJI HEBEPHBIC U3MEPEHHUSI, BEIYUCIICHHUS;
e HEKOPPEKTHO WJIM BOBCE HE O(OpMUI OTYET NO JabopaTopHOM
pabore;
® HapyIIWI TEXHUKY OE30MaCHOCTH MPHU BHITIOJHEHHUH JIabopaTop-

HOM paboTHI.

IIpakTHyeckune 3aHATHS

He npexycmoTpeHsl.

CamocrosiTeibHas padora
BrITTOTHEHHE IPAKTUYCCKUX 3aJIaHUN, BBIJAHHBIX B HAYaJle CEMECTPa; KOJTUIECTBO
6anmoB — ot 0 1o 15 Gamos.
Kpurepun ouenku:
® TP MOJTHOCTHIO MPABHJILHOM U CBOEBPEMEHHOM BBITMIOJTHEHUHU CTYICHTOM
MPaKTHYECKUX 3aaHuil — 15 6aiioB;
® IIpW YAaCTUYHO MMPABUIHLHOM BBITIOJTHEHUH (ITPaBUIJIBHO BBIITOJTHEHHBIX 3a/1a-
Huii — He MeHee 70%) — ot 8 10 12 6aos;

® B OCTaJIbHBIX CiTy4asix — (0 Oamios.
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ABTOMATH3HPOBAHHOE TECTHPOBAHHE

MakcumanbHO MOKHO HaOpaTh 5 OaJIIoB.

ABTOMAaTHU3MPOBAHHOE TECTUPOBAHHUE OCYIIECTBIISICTCS CHCTEMOW aBTOMATHUYECKH,
¥ OaJIIbl 3aHOCATCS aBTOMATHYECKH B COOTBETCTBYIOIIYIO KOJIOHKY TaOJIHIIBI T1O-
CJIe TIPOXOXKACHHUS CTYICHTOM TecTa on-line.

Jl71s1 3arpy3ku Tecta Ha opTall He0OXOAUMO MPEAOCTaBUTh MaTepUabl TecTa (BO-

MPOCHI C PABHIIBHBIMH OTBETaMM) B UHCTUTYT OTKPBITOro 00pa3oBaHMUsL.

Jlpyrue BBl Y4eOHOM AeSITeJIbHOCTH

HToroBslii onpoc, MpOBOAMMBIN B KOHIIE Kaxkaoro cemectpa — ot 0 1o 15 6ansos.
Kpurepun ouenku:

. IIPU TIOJIHOCTBIO IIPABUIIBHOM U CBOEBPEMEHHOM BBIIIOJIHEHUH CTYIEHTOM
3aJlaHuii onpoca — 15 6amios;

. IIPU YaCTUYHO MPABUIILHOM BBINOJHEHUH (TIPABUIIBHO BBITIOJIHEHHBIX 3a/1a-
Huit — He Menee 70%) — 10 6aos;

. B OCTaJIbHBIX cirydasx — 0 Oasios.

IIpomexyTouHast aTTecTaums
dopma MPOMEKYTOUHOW ATTECTALMH B IIEPBOM CEMECTPE — 3a4€T; KOJWYECTBO
6amoB — ot 0 g0 30 6anoB.
3adeT MpoBOAMUTCS B YCTHOM (opme B BUIE OTBETOB Ha BOINPOCHI OWJIETa U TpHU
JOTIOJIHUTENBHBIX BOIPOCA U3 MEPEYHS BOIPOCOB K MPOMEKYTOUYHON aTTECTALINH.
buiier comepKuT ABa BOIPOCA U3 MEPEYHS BOIPOCOB K IIPOMEKYTOYHOM aTTECTa-
1005078
Kpurepun onieHKM OTBETa HA KAXKIBIM BOIIPOC MPU MPOBEIACHUN MPOMEKYTOUYHOU
aTTECTalNU:

® Ha BOINPOC JIaH MPaBUJIbHBINA, MOJIHBIN, PA3BEPHYTHI OTBET (AOMYCKaIOTCS

HE3HAUUTEbHBIC MOTPEITHOCTH) — 6 0aslioB;
® Ha BOIIPOC JIaH MPaBWJIbHBIN, HO HETOJHBIN OTBET (Hampumep, Mpu oO0bsic-

HCHHU ABJICHHA, U3JIOKCHHUNU MCTOAA MMCIOTCA OTACIBHBIC JIOTHMYCCKHE HC-
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JIOYETHI; JOMYyIEHa OMMOKa P BBIYUCICHUN; UMEIOTCS IPyTrue HETOYHO-
ctu) — 4-5 6amios;
® Ha BOIIPOC JaH KPAaTKUH OTBET, COJAEPKAIIUNA TOJIBKO BEPHO CHOPMYIUPO-
BaHHBIC (aKThI (JOMYCKAIOTCS He3HAUUTEIbHBIE IOTPEITHOCTH) — 3 0asia;
® B OCTAJBHBIX ciaydasx — (0 OayIoB.
[Ipu npoBeieHNN TPOMEKYTOUHOM aTTeCTallNK
OTBET HA «OTINYHO» orieHuBaercs ot 21 no 30 0awios;
OTBET Ha «XOopoto» oreHuBaercs ot 11 go 20 6amios;
OTBET Ha «yJIOBJIETBOPUTEIILHO» OlleHUBaeTcs ot 6 10 10 6aos,

OTBET Ha «HEYIOBJIETBOPUTEIILHOY OlleHHuBaeTcs oT O 10 5 OaJIoB.

dopma npoBeAcHU TEKYIEH aTTecTaluu Ui CTyAEHTOB-UHBAIUIOB yCTa-
HABJIMBAETCA C YYETOM HHJIUBHUAYAIbHBIX NCUXO(PU3NYECKUX OCOOEHHOCTEH (YyCT-
HO, MMCbMEHHO Ha Oymare u T.11.). [Ipy He0OXOAMMOCTH CTYEHTY-MHBAJIUAY Ipe-

AOCTAaBJEACTCA JOIIOJIHUTCIBbHOC BPCMA IJIA ITIOATOTOBKH OTBCTA HA 3a4YCTC.

Takum oOpa3zom, MaKCUMaJIbHO BO3MOXKHAsi CyMMa OaJijIoB 3a BCe BUJBI YUCOHOU
JIeSITEIbHOCTH CTY/ICHTA 3a TIEPBBIN CEMECTp Mo AuCHUIIIHHE «DU3nKay COCTaBIs-

et 100 Oa1oB.

Ta6nuna 2.1 Tabnauna nepecyera MOJIyYEHHOW CTYIEHTOM CyMMBbI OaJljIOB MO JHC-

uurinae «Pu3uKa» B OLICHKY (3a4er):

50 6ayoB u 6onee «3auTeHo» (mpu HeaudGepeHIIUPOBAHHOM OIIEHKE)
menbIe 50 6amtoB «HE 3a4YTCHO»

2 cemecTp

Jlekuuu
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ITocemnaeMocTh, aKTUBHOCTE; KoJanuecTBo O0amioB — ot 0 go 10.
Kpurepuu onenku:

e wmeHee 1% ot yncina 3ansaTuil B cemectpe — 0 0amios;

e o1 1% 10 10% oT uncna 3auaTuii B cemectpe — 1 6a;

e o1 11% mo 20% — 2 6anna;

e ot 21% mo 30% — 3 6amnna;

e o1 31% o 40% — 4 6anna;

e 0T 41% 1mo 50% — 5 Gamos;

e ot 51% mo 60% — 6 6amnos;

e o1 61% mo 70% — 7 6annos;

e 0T 71% mo 80% — 8 Gamos;

e 0T 81% 110 90% — 9 GayuIoB;

e He meHee 91% 3angaTuit — 10 0asuioB.

JlaGopaTopHble 3aHATUA

[TocemnraemocTh 1a0OPATOPHBIX 3aHSATUH, TEOPETUUECKUN OTUET IO JIAOOpaTOPHOU

paboTe, caMOCTOSATEIBHOCTh IMPHU BBHIMOJIHEHUU J1TA0OPATOPHON pabOThI, rpamMoT-

HOCTh B 0()OPMJIEHUHU OTYETA, MPABWILHOCTh MpOBeAeHUs nu3MepeHuit — ot 0 1o 25

0aJuIoB.

Kpurepun ouenku:

[Ipy OCBOEGHWU CTYACHTOM JaHHOW YacTW JUCHUIUIMHBI Ha «OTJIHY-
HO0» HE0OXOUMO, YTOOBI CTY/ICHT:
® BBIMIOJIHWJ TEOPETUYECKHE OTUETHI MO BCEM 3aJaHHBIM Jlabopa-
TOPHBIM paboOTaM B MOJIHOM 00BEME;
e 1ioceTrs HEe MeHee 91% OT uuncia 3aHITUH B CEMECTPE;
® [pU HEOOXOAMMOCTH CAMOCTOSITEILHO COOpall yCTaHOBKY, Ha KO-
TOPOU JOJDKEH MPOBOJIUTH U3MEPEHUS,
® BBIMOJHUI CAMOCTOSTEIFHO WK B TpyIe abopaTopHyto pabdo-

Ty, CJICAys YKa3aHUAM, 3allMCAHHBIM B MCTOJJUYCCKOM HOCO6I/II/I;

ot 18 no
25 oOai-
JIOB
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3armcall pe3ynbTaThl U3MEPEHUH C yU4eTOM MOTPEIIHOCTEH;
MIPOBEJI MpaBUJIbHBIE pacyeTsl 100 B cucteme CHU, nubo B cuc-
teme CI'C;

BCE PE3YJIbTaThl U3MEPEHUI U BBIYHMCIICHUN 3aHEC B TAOJHUIIBI C
coOt0IeHreM 0003HAYeHUH U €IMHUI] U3MEPEHUs; IPU HE0OX0-
JUMOCTH TIOCTPOUJI TPAPUKH, YEPTEKHU, CXEMBIL;

oopMuI 0THET O MpoAETaHHON paboTe COrIacHO TPeOOBAHUSIM,
IpeabIBIsieMbIM K 0hopMIIeHHIO Ta00paTOPHBIX PadOT;
MPABUJIBHO BBITIOJHWI BBIUMCICHHE TMOTPEUIHOCTEH, €CIH 3TO
MPELYCMOTPEHO B BBIIOJIHIEMOW Ja00OpaTOpHOI paboTe;

IPOBEJ aHAJIU3 MOJYYEHHOTO pe3yibTaTa U B CIIy4yae BO3MOXKHO-
CTH CPaBHWJI C €T0 M3BECTHBIM TEOPETUYECKUM PE3yIbTaTOM H
OOBSICHIII BO3MOXKHBIE PACXO0XKICHUS;

co0JII0/1aT TEXHUKY 0€30I1aCHOCTHU MPH BBIOJHEHUH J1a00paTop-

HOU paboTHI.

HpI/I OCBOCHHHU CTYIJCHTOM I[ElHHOfI JaCTu JUCHUIINIMHBI Ha «XO0pPOoII0o»

HE00X0AMMO, YTOOBI paboTa CTy/IEHTa yIOBIETBOPSIIA OCHOBHBIM Tpe-

OOBaHMAM K OTBCTY Ha OLICHKY «OTJIHUYHO», HO CTYACHT

HE OTBETWJI Ha JBA-TPH BOIMPOCA MPH TEOPETUIECKOM OTUETE IO
n1abopaTopHoOil padore;

nocetus He MeHee 71% OT uuciia 3aHITUN B CEMECTPE;

MPOBEJ OMBIT B YCJIOBUAX, HE 00ECIEUMBAIONINX JOCTATOUYHYIO
TOYHOCTbh U3MEPEHHU;

JIOMTYCTHJI HErpyObie OMMOKHU Mpu 0OPMIICHUH OTYeTa 10 1a00-
paTopHO#l paboTe (OTCYTCTBYIOT €IMHHUIIBI U3MEPEHUS; UMEIOTCS
BBIYHCIIUTEILHBIC OIMTMOKH, HE TIPUBOJIANINE K OIMIMOOYHOMY pe-
3yJIbTaTy; KPAaTKUN aHAJIN3 TIOJyYEHHOTO pe3ybTaTa), HE0UYEThI
WJIM OTIMCKH, HE MOBJIUSBIINE HAa PE3YyJIbTaThl BHIMOJHEHUS pado-

THI.

or 9 no
17 oOai-
JIOB
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HpI/I OCBOCHHU CTYACHTOM ,Z[aHHOﬁ JacTu JUCHHUIINIMHBI Ha «yJI0BJI€-

TBOPUTEJIbHO0» HEOOXOIUMO, YTOOBI CTY/ICHT

OTBETHJI Ha OOJIBIIYIO0 YacCTh BOIMPOCOB MPHU TEOPETUUYECKOM OT-
geTe 10 J1abopaTopHOU paboTe;

nocetusl He MeHee 51% oT yucna 3aHsITUi B CEMECTPE;

MPOBEJT M3MEPEHHS (OHM MOTYT OKa3aThCS HEKOPPEKTHBIMH H
NPUBOJUTHh K TOJIYYEHHUIO pe3ysibTara ¢ OONBIIONH MOTPENIHO-
CTBIO);

ohopMuUII OTUET MO Ja0OPaATOPHOI paboTe, HO B HEM MOTJIM OBITh
JOMYIIEHBI OMUOKU (B 3allMCU €IMHUIl U3MEPEHUS, B BBIUUCIIC-
HUSX, TpaduKkax, TabIuIax, cxemax, aHajii3e MOTPelTHOCTEN U

T.I[.), HC MMCIOIIKUC IIPUHIOHUITUAIIBHOI'O 3HAYCHUS.

orl no 8

0a/IoB

[Tpu

OCBOCHHHN CTYICHTOM HaHHOﬁ YacTHu JUCHUILIMHBI Ha «HEYJI0B-

JIETBOPUTEJBHO0» HEOOXOANUMO, YTOOBI CTYACHT

HE OTBETHJI Ha OOJIBIIYIO YacTh BOIPOCOB IMPHU TEOPETUUCCKOM
oTyeTe 1o J1abopaTopHOl paboTe;

nocetus1 MmeHee 51% oT uucia 3aHATHI B CEMECTPE;

MIPOBEJT HEBEPHBIC N3MEPEHUS, BEIUUCIICHNS;

HEKOPPEKTHO WJIM BOBCE HE O(OPMHUI OTUET MO JabopaToOpHOM
pabore;

HapYyIIWI TEXHUKY O€30MacHOCTH TPH BBIMOJHEHUU JabopaTop-

HO paboTHI.

0 6aJut0oB

IpakTuyeckue 3aHATHS

He npexycmoTpeHsl.

CamocrosiTeibHas padoTa

Brinmonnenue IMPAKTHYCCKUX SaﬂaHHﬁ, BBIIAHHBIX B Ha4yaJI€ CEMECTpa, KOJIMYECTBO

o0atoB — ot 0 1o 15 OasuioB.

Kpurepuu ouenku:
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® TP MMOJHOCTHIO MPABHJILHOM U CBOEBPEMEHHOM BBITIOJTHEHUH CTYIEHTOM
MPAKTUYECKUX 3aJaHuil — 15 OaIoB;
® [IpU YaCTUYHO MPABUIHLHOM BBITIOJHEHHUH (ITPABUIIHO BBITOJIHEHHBIX 3a71a-
Huii — He MeHee 70%) — ot 8 g0 12 6annos,;
® B OCTaJIBHBIX ciaydasx — (0 OayIoB.
ABTOMATH3HPOBAHHOE TECTUPOBAHUE
MakcuManbHO MOXKHO HaOpaTh 5 0aJjIoB.
ABTOMaTH3UPOBAHHOE TECTUPOBAHHUE OCYIIECTBIISICTCS CHCTEMOM aBTOMAaTUYECKH,
U 0asibl 3aHOCATCS aBTOMAaTUYECKH B COOTBETCTBYIOIIYIO KOJIOHKY TaOJHUIIBI TO-
CJIe TIPOXOXKACHHUS CTYICHTOM TecTa On-line.
Jlyst 3arpy3Kkd TecTa Ha MopTaix HE0OXOIUMO MPEAOCTaBUTh MaTepraibl TecTa (BO-

IIPOCHI C IIPaBUJIbHBIMHA OTBGTaMI/I) B I/IHCTHTYT OTKPBITOI'O O6p2130BaHI/IH.

Jlpyrue BUIbI Y4eOHOH AeSITeJIbHOCTH

HToroBslii onpoc, IpOBOAUMBIN B KOHIIE Kaxa0ro ceMectpa — oT 0 10 15 6amios.
Kpurepuun ouenku:

. IIPU NOJIHOCTHIO MTPABUJIBHOM M CBOEBPEMEHHOM BBIMIOJIHEHUH CTYJIEHTOM
3aanuit onpoca — 15 6anios;

. IPU YaCTUYHO MPABUILHOM BBITIOJTHEHUH (ITPABUJIBHO BBIIOJHEHHBIX 3a/1a-
Huii — He MeHee 70%) — 10 6aos;

. B OCTaJIbHBIX cirydasx — 0 Oaios.

IIpoMeskyTOYHAS aTTECTALUSA

dopmMa NpPOMEKYTOYHOM ATTECTALIMU BO BTOPOM CEMECTPE — IK3AMEH; KOJIUYECTBO
o0awtoB — ot 0 10 30 OayuIoB.

DK3aMeH MPOBOJUTCS B YCTHOM (hopMe B BHJIE OTBETOB Ha BOIPOCHI OUJIETa U TPU
JIOTIOJTHUTEINIBHBIX BOIIPOCA U3 MEPEUHS BOIPOCOB K IMTPOMEKYTOUYHOU ATTECTALIUU.
buner cogepxuT 1Ba BONpPOCA U3 MEPEUHS BOIMPOCOB K MPOMEXKYTOUYHOU aTTecTa-

ouu.
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Kpurepnn oneHkHM OTBETA HAa KaXIbli BOIPOC MPHU NPOBEACHUU ITPOMEKYTOUHOU
aTTeCTaIlUH:
® Ha BOIPOC JIaH MPABUJIBHBIN, MOJHBIN, Pa3BEpHYTHIH OTBET (JOMMYCKAIOTCS
HE3HAYUTEIbHbIC TTOTPEITHOCTH) — 6 OasIIoB;
® Ha BONPOC JIaH MPABWIbHBIN, HO HEIMOJHBIA OTBET (HAIpuMmep, Ipu 00bsIC-
HEHHUHU SIBJICHUS, U3JIOKCHUH METOJa MMEIOTCS OTACJIBLHBLIC JOTMYecKHe He-
JIOYETHI; JAOIMYyIIEHa OIMMUOKa MPU BBIUUCICHUH; UMEIOTCS APYrUe HETOYHO-
ctu) — 4-5 6amios;
® Ha BONPOC JaH KPaTKUH OTBET, COJIEPKAIIUN TOJBKO BEPHO CHOPMYIHPO-
BaHHBIC (paKThI (JOMYCKAIOTCS He3HAUUTEIbHBIE TOTPEITHOCTH) — 3 0asia;
® B OCTaJIbHBIX ciayyasx — 0 OayIoB.
[Ipu mpoBeIeHNH MPOMEKYTOUHON ATTECTAUN
OTBET Ha «OTJIMYHO» orleHnBaercs ot 21 1o 30 6ayuios;
OTBET Ha «XOpo1Io» oreHuBaercs ot 11 go 20 6amios;
OTBET Ha «YJIOBJIETBOPUTEIILHOY» OrlecHUBaeTcs ot 6 10 10 6amios;

OTBET Ha «HEYIOBJICTBOPUTEIILHOY OlleHHnBaeTcs oT O 10 5 OaJIoB.

dopma npoBeneHUs TEKYIEeW aTTecTaluu Ui CTyAEHTOB-UHBAIUIOB yCTa-
HABJIMBAETCSI C YYETOM HMHJIUBHUAYAIbHBIX MCUXOPU3NUECKUX O0COOEHHOCTEHN (YCT-
HO, MMCbMEHHO Ha Oymare u T.11.). [Ipu HE0OXOAUMOCTH CTYJEHTY-UHBAJIUAY Ipe-

AOCTABJLACTCA JOIIOJIHUTCIIBHOC BPCMA IJIA IIOATOTOBKH OTBCTA HA DK3aMCHC.

Takum oOpa3om, MaKCUMaJIbHO BO3MOXKHAsi CyMMa OaJijIOB 3a BCE BUJBI YUCOHOU
JESTEIIbHOCTH CTYJICHTa 32 BTOPOM CEMECTp MO IuciurumHe « Pu3nka» cocTaBis-

et 100 GamoB.

Tabnuua 2.2 Tabnuia nepecuera MOIy4YEHHON CTYI€HTOM CyMMbI OajlioB MO JUC-

nurinHe «Pu3uKa» B OLICHKY (3K3aMEH):

86-100 60a)U10B | «OTIIMYHOY
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76-85 0auioB

«Xopouio»

61-75 GamioB

«YIIOBIIETBOPUTEIIBLHO

0-60 6as1oB

«HC YAOBJICTBOPUTCIILHO»
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8. YueOHo-MeTOAUYeCcKOe U HH(pOPMAIMOHHOE O0ecnieYeHue TUCITUTLIIH-
Hbl «PU3UKa»
@) OCHOGHAA Tumepamypa:
1. I'pa6osckuit P.U. Kypc dusuku [DnexTpoHHbI pecypc] : yueb. mocodue /
P. U. I'paGoBckuii. - Mocksa : Jlanb, 2012. - 608 c. : ui. - (YueOHUKH 715
By30B. CnenmanpHas nuTeparypa). llepeiiTu K BHEmIHEMY pecyp-

cy http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178 SBC

«JIanby.

0) OonontnumenvHaa Aumepamypa:

1. Poraues HM. Kypc ¢usuku [Dnexrponnsiii pecypc] / H. M. Poraues. -
Mockaa : Jlanb, 2010. - 448 c. : wi. - (YueOHuku st By30B. CrieruanbHas
JUTEPATYPA). [leperitn K BHEIIHEMY pecyp-

cy http://e.lanbook.com/books/element.php?pll cid=25&pll id=633 DSBC

«JIanby.

2. Kypc ¢usuku [DnextponHsiit pecypce] : B 3-x 1. / U. B. Caenbes. - CIIO. :
Jlanb, 2007 - . - ISBN RU\VSPU\BOOKS\60416(omm6ounsiit ). T. 1 : Me-
xanuka. Monexynspras ¢usuka / . B. CaBenbes. - Mocksa : Jlans, 2008. —
352 C. ITepeiiTu K BHEIITHEMY pecypey

http://e.lanbook.com/books/element.php?pll_id=71762 T. 2 : Daektpuue-

ctBo. Konebanus u BoaHbl. BomHoBas ontuka. / M. B. CaBenbeB. - Mockaa :
Jlanb, 2008. - 352 c. : ni. - (Knaccuueckas yueOHast murepaTypa 1o (husu-
Ke). [Tepeittu K BHEITHEMY pecyp-

cy http://e.lanbook.com/books/element.php?pll cid=25&pll id=347 T. 3 :

KBanToBass ontuka. AtomHas Qusuka. @usuka TBepaoro Ttena. Dusnka
aTOMHOTO fJIpa U 3JIEMEHTapHbIX dactull. - Mocksa : Jlawp", 2016. - 320 c. :
ui. - (YueOnuku s By30B. CriennanbHas auteparypa). [lepeiitu k BHeII-

HeMmy pecypcy http://e.lanbook.com/books/element.php?pll id=71763 3BC

«JIaHbY.
3. @pum C.3. Kypc obmieit ¢pusuku [DnekTpoHHbId pecype] : yueob. : / C. D.

O®pui, A. B. Tumopena. T. 2. DnekTpudeckue u 3J€KTPOMArHUTHBIE
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Hus. - Mocksa : Jlane, 2008. - 519 c. : un. - (Jlyumune kimaccudeckue yqe6-
HukH) (Knaccuyeckas ydyeGHast murepatypa no ¢wusuke). [lepeiiti k BHel-
Hemy pecypcy
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=418 ObC

«Jlanpy.

4. 3ucman I''A., Tonec. O.M. Kypc obrueii ¢pusuku [DnekTpoHHslii pecype] : B
3-x 1. /T. A. 3ucman, O. M. Togec. - CII6. : JIans, 2007- T. 1 : MexaHuxka,
MoJIeKyJsipHas ¢u3uKa, KojeGaHus U BOJHBL - Mocksa : Jlans, 2007. - 352
¢ : Ui, Tabdm. [lepeiitu K BHELIHEMY pecyp-

cy http://e.lanbook.com/books/element.php?pll cid=25&pll id=151 DBC

«JIaHby.

5. Kypc dusuku [DnekTpoHHbIi pecypce] : B 2 T. : y4eOHHUK AJs CTy[. BY3OB
(rpud MO / nox pen. B. H. Jlozosckoro. T. 2. - Mocksa : Jlaub, 2009. -
608 C. : Wil [lepeiTu K BHEIIIHEMY pecyp-

cy http://e.lanbook.com/books/element.php?pll cid=25&pll id=236 DBC

«JIanby.

6. Kukounn A.K. MonekynsapHas ¢usuxa [DiaekTpoHHBIN pecypc] : yueb. moco-
oue / A. K. Kukoun, Y. K. Kukous . - Mocksa : Jlans, 2008. - 480 c. : un. ;
21 em. - (JIyumne knaccuueckue yueOnuku) (Knaccuyeckas ydgeOHas nurte-
patypa no ¢usuke) (YueGnuku nis By3oB. CriennansHas nureparypa). Ile-
penuTH K BHELIHEMY pecyp-

cy http://e.lanbook.com/books/element.php?pll cid=25&pll id=185 DBC

«JlaHby.
8) npozpammmuoe obecneuernue u Humepnem-pecypco: %
CapaToBcKui rocy1apCTBEHHBIM YHHUBEPCUTET 0GECIIEUeH KOMIIJIEKTOM JIH-
LIEH3MOHHOT'0 IIPOTPaMMHOT0 00ecredeHusl.
IIporpammuoe obecrieueHue: maker mporpaMMm Microsoft Office — MS
Word, Excel, PowerPoint; naker 6ecrutatioro I1O mis paboTsl ¢ rpaduueckumy,
ayauo- ¥ BUAeoMaTepHralaMu.

1. ®@usnyeckas sHuMKIONeaus. KommnerorepHas mporpamma. 2 CD-ROM. —
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2. Omsnveckuii mpakTukyMmM. Mexanuka. [OnexktpoHHsiii pecype| /Ilox pen.
B.C. CransmaxoBa. Caparos: U3n-so CapatoBckoro yH-ta, 1988. — 176 c.

URL: http://www.sgu.ru/node/302/materialy-dlya-studentov/opisaniya-

laboratornyh-rabot

3. ®uznyeckuii npakTukyM. MonekynsapHas (u3uka. [DIeKTpOHHBIN pecypc]
/Mon pen. A.A. UrnarbeBa. Caparos: U3n-Bo CaparoBckoro yH-ta, 1993. — 99
c. URL: http://www.sgu.ru/node/302/materialy-dlya-studentov/opisaniya-

laboratornyh-rabot

4. OU3NYECKUl TPAKTUKYM. DJIEKTPUUYECTBO U MAarHETU3M. [DJIEKTPOHHBIN pe-
cypc] B 2-x wactax. /Ilox pen. B.C. Cranemaxoa. Caparos: U3a-Bo CapaTos-

ckoro yH-ta, 1988. URL: http://www.squ.ru/node/302/materialy-dlya-

studentov/opisaniya-laboratornyh-rabot

5. PykoBojicTBO k abopaTopHbiM pabotam. OnrTuka. [IJIeKTpoHHBIN pecypc]
Breinyck 1-6. /Tlon pea. A.I'. Benuuko, M.JI. Kama. Capatos: U3n-Bo Capatos-
ckoro yH-Ta, 1987. URL: http://optics.sgu.ru/library/education/laboptics

6. BupryanbHbiii tekropuit — http://optics.squ.ru/lectorium/nikolsky

Jlexiuu no oOme pusuke —

http://ferro.phys.msu.su/study/estestv/kuprianov.html

7. DIeKTpOHHBIN yueOHUK mo ¢usuke. — hitp://www.physbook.ru/

8. bombiras nayunast oubarorexa — http://sci-lib.com/

9. Hayunas syiektpoHHast oudauoreka — http://www.elibrary.ru/

10. bubmoreka CI'Y — http://library.sgu.ru/

11. AnTepHer-pecypce: «Mup MareMaTUYECKUX YPAaBHEHUIN» —

http://eqworld.ipmnet.ru/indexr.htm

12. Caiit «Bugeonexkiuu 1 OTKpbIThIE 00pa3oBaTeibHble MaTepuaibl dusrexay

http://lectoriy.mipt.ru/

13. Unarepuer-pecypc: «11OP. Komnekmus nHTEpakTUBHBIX 3a1aHUi 110 (HU3H-
ke» — http://school-collection.edu.ru/catalog/rubr/fb011676-b857-2653-
941d-4dbaef589fas/

14. Caift « AHUMaInus GU3NIECKUX MPOIIECCOBY —
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o g bk~ W

http://physics.nad.ru/physics.htm

Caiit «BuptyansHbie 1abopaTopHbie paboThI 10 Gpusuke» — http://www.all-

fizika.com/article/index.php?id_article=110

Caiit «Virtulab» — http://www.virtulab.net/

Caiit «BupTtyasibHast 1a00paTopus» —

http://www.physexperiment.narod.ru/virt _lab.htm

9. MaTepua/ibHO-TeXHHYECKOe o0ecneyeHue JUCHUIIHMHBI «Pu3nka
DKcnepruMeHTAIbHBIE YCTAHOBKH B JabopaTopusix «MexaHuka, MOJIEKYJIsp-
Has (pusuka», «NEKTPUUECTBO U MarHeTu3mM» U «Ontuka» OOmero pusu-
YECKOI'0 ITPaKTUKyMa.

JIeKuMOHHBIE EMOHCTPALIMOHHBIE OMBITHl (0aHK JEKIMOHHBIX JEMOHCTpa-
il kadenpsl oOmed GU3NKU CONEPKUT JICKLMOHHBIE JEMOHCTPALMU I10
BCEM paszjienam Kypca pusukn).

MynbsTUMeInitHOE 000pYI0BaHUE.

KoMmbroTepHble JEMOHCTPALMOHHBIE IPOTPAMMBI.

JlucrinelHpli KJ1acc, OCHAIIEHHBIM COBPEMEHHBIM 000PY10BAaHUEM.

VYyebHo-MeTouuecKas JIurepaTypa.

82


http://physics.nad.ru/physics.htm
http://www.all-fizika.com/article/index.php?id_article=110
http://www.all-fizika.com/article/index.php?id_article=110
http://www.virtulab.net/
http://www.physexperiment.narod.ru/virt_lab.htm

Ilporpamma cocraBieHa B cooTBeTCTBUH ¢ TpeboBanusmu @I'OC BO no nampas-

nenuto 05.03.02 «I'eorpacdus» nmas Bcex peanusyeMbIX Npoduiei moroToBKH.
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