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PabGouas mporpamma muctmmuabl «®dusuka» cocraBneHa B 2018 rTomy B
cootrBercTBUU ¢ TpeboBanusamu ®I'OC BO no nanpasnenuto noarotrosku 44.03.01
— Iemaroruveckoe oOpa3zoBanme, npoduiv MNOATOTOBKU: buosorus, (ypoBeHb:
OakanaBpuar)

Ot «22» deBpans 2018r. No 121

Paspabotumnk: kadenpa ¢usuueckoir snekrponuku, ['acanosa P.H.-x.d.m.H.,
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PaGouas mnporpamMmma IHUCHUIIMHBI OJ0OpeHa: Ha 3acedaHud Kadeapbl
¢busznyeckoit aneKTpoHuKu oT «21» mas 2021r., npotokoa Ne 9

2 } G-
3aB.kadeapoii (/{,{{( (¢ Owmapos O.A.
] .?

Ha 3aceannu MeToauueckor KOMUCCHH (PU3UYEeCcKOoro (paKkyabTeTa
oT «30»__wmronst 2021r., mpotokoi Ne 10.

IIpencenarens | \/Z(UM // —  Mypmuesa K.X.
97N

PabGouass mporpamMMa IUCIHMIUIMHBI COTJIaCOBaHA C Y4eOHO-METOAMYECKUM
ynpapiearnemM« 09 » wmroms 2021 r.

Havanpauk YMY - _//T)/f / Tacanramxuesa A.T.
v | /

AHHOTAIMHU IUCHUILUIMH (MOAYJIeil) yueOHOro MnJiaHa.



Oo0s3areIbHAs YaCTh

1. Mecro aucuumiauubl B crpykrype OIIOII. Incumrmumnba «®Pursuka» BXOAUT B
oOs3arenpHyt0 4actb (Yacth, ¢opMupyeMas ydacTHUKamMH 0Opa30BaTENIbHBIX
OTHOIIEHUI) oOpa3oBaTelibHON MporpamMmbl OakajaBpuara [0 HAMpPaBIICHUIO
44.03.01-Ilexaroruueckoe o0pa3oBaHue.

JuctunnuHaa  peasm3yercss Ha  OwonormyeckoM  (akymerere  Kadempoi
(bu3NYECKOI STEKTPOHUKH.
2. Henp wu3dydeHuss AUCHMIUIMHBI. llenbl0 H3ydeHHs] JOUCLUILIMHBL SIBIISETCS
dbopMupoBaHWEe Yy CTYICHTOB CHUCTEMBbl 3HAaHWUM 1O OOMIEH KJIaCCHYECKOU
(IIOKBaHTOBOM, HEPENATHUBUCTCKOM) (uU3MKE, B YACTHOCTU, IO MEXaHUKE,
MOJIEKYJIIPHON (PU3MKE, BJIEKTPOMArHeTU3My M OINTHKE, MO CTPOEHUI0 aromMa H
TBEPIBIX TEJ, UCIOIb30BAHUM MAaTEMAaTUYECKUX METO/IOB B €CTECTBO3HAHUU, a TAKXKE
YMEHHMM KaueCTBEHHO U KOJMYECTBEHHO aHAIM3UPOBATH CUTyalllH, (popMHpOBaHHE
YMEHHM pelIaTh 3aa4i U CTABUTh IPOCTEUILINMN SKCIIEPUMEHT.

3ajaun  AUCHMIUIMHBL  copmMupoBaThb  MOHMMaHWe  poid  (QuU3MKM B
€CTECTBEHHOHAyYHOM OOpa30BaHUM CIIEHUAINCTA; TMOKa3aTh MHTErPalrio (DU3HKO-
MaTeMaTHYECKUX 3HAHUN U POJIb MATEMaTUKU B (OPMHUPOBAHUU OA30BBIX 3HAHUI MO
¢u3nKe; 03HAKOMUTh C OCHOBHBIMU TOHSTHSIMHU, ONPEICICHUSIMU, BEIUYMHAMH U
SAMHUIIAMU MX WU3MEpPEHHUs]; 00eCleYUTh YCBOEHHWE OCHOBHBIX MPUHIIMIIOB OMUCAHUS
SABJICHUA W TIPOLIECCOB. YPABHCHUU [BWIKCHUS, IIOJIEUM CWJI, YPABHEHUU COCTOSHUS;
chopMUpoBaTh MPEJCTABICHUE O 3aKOHAX COXpaHEHUS B (U3MKE; * JaTh oOIIee
NPEACTABICHUE O pA3IMUYUd ONUCAHUS JBYX THUIIOB OOBEKTOB MPUPOJIBI —
KOPITYCKYJIIPHBIX U BOJIHOBBIX; O3HAKOMHUTH C PEIICHWEM ypaBHEHUN ABU)KCHUS Ha
KOMIbIOTEpe; C(HOPMUPOBATH OCHOBHBIE YMEHUS M  HaBBIKM  pabOTBl ¢
U3MEPUTENIbHBIMA ~ MHCTPyYMEHTaMH U  npubopamu, oOpabOTKH  pe3yibTaToB
JabopaTopHbIX pabOT W WX aHaau3a, PEIICHUs] MPUKIATHBIX 3a/ad, MPUMCHCHHS
bu3nYECKUX 3aKOHOB TSI 00BSICHEHUH TPUPOTHBIX MPOIIECCOB U SBJICHHIMA.

3. KpaTkoe conep:kaHue TUCUMILTHHBI (MOIYJIA).

ConepkaTenbHOE HANOJHEHUE IUCUUIUIMHBI HAIpaBieHO Ha (HOpMHUpPOBaHUE
€CTeCTBEHHOHAYYHOT'O MHPOBO33PCHHS W CO3/JlaHUE €JIMHONW HAaydHOW KapTHHBI
OKPYXaIOLEro MHupa, OOYCIOBJIEHO 3aJayamMH, KOTOpPbIE pacCMaTpHUBAIOTCA B
JUCHUIUIMHAX €CTECTBEHHOHAyYHOI'0 IUKJIA, U HEOOXOJUMOCTBHIO YCTAHOBJIEHUS
BHYTPUIIPEAMETHON U MEXKIIPEAMETHBIX CBA3CH.

B ocHOBYy mporpaMMbl  TOJOKEHBI MPUHIUINB  (QYHIAMEHTAILHOCTH,
WHTETPUPOBAHHOCTH M JOMOJHUTEIbHOCTH. JlabopaTopHO-NIpaKTUYECKUE 3aHATUS
HEe TyOIupYIOT JIEKIMH, & COAEPKAT MaTepuas, OPUEHTUPOBAHHBINA HA MPAKTHYECKOE
OBJIaJIeHNE (PU3NYECKUMU METOJIAMHU HCCIIeJOBaHUs. B TEeKIMOHHOM Kypce TJlaBHOE
MECTO OTBOJUTCSl OOILETEOPETUYECKUM OCHOBaM (PU3MYECKUX 3HAHUU.

4. Komnerenuuu, popmupyembie B pe3yJabTare OCBOCHUS Y4eOHOW JUCUUIINHBI

IIpodeccunonanbubie:



IIK-2- Cpnocoben  mpuMeHSATh  NOpPEAMETHbIE  3HAHUSA  OpPU  peanu3aliu
00pa30BaTeNIbHOTO MpoIiecca

IIK-6- CnocobeH HCIoNb30BaTh TEOPETUUYECKUE M TMPAKTUYECKUE 3HAHUS JJiA
MOCTAaHOBKM W PEILIEHUS HCCIEeN0BAaTeNIbCKUX 3aJad B MpeaMEeTHOM oOjactu (B
COOTBETCTBUHU C NMpodusieM U ypoBHEM 00yUeHHUs ) U B 001acT 00pa30BaHUs

OOs13aTenbHas 4acTh, TMCUUIUIMHA TI0 BIOOpY OakanaBpuara; peanusyercs Ha |
Kypce OakanaBpuata B 1 cemectpe. OOmas Tpy10€MKOCTb TUCIUTIIUHBL: 2 3. €., 72
aK.d.

@OopMBI UTOIOBOTO KOHTPOJIS: 3a4eT.

PabGoyas mporpaMma AMCIUIUIMHBI TPEIyCMAaTPUBAET MPOBEICHUE CIICTYIONTUX
BUJIOB KOHTPOJISI YCIIEBAEMOCTH B (popMe KoHmponvHas paboma, KOLIOK8UYM U np. u
IPOMEKYTOUHBIN KOHTPOJb B hopMe 3auéma.

OO0beM IUCHUIUIMHBI 2 3aYE€THBIX €IMHUL, B TOM YHCJIE B aKaJEeMHUECKHUX yacax
10 BUJIaM YYEOHBIX 3aHITUN

Y4yeOHbIE 3aHATHS dopma
B TOM YHCIIE! NPOMEKYTOUH

KonTakTHas paboTa 00yJIarOIIUXCs ¢ CPC, off aTTecTAIH
= U3 HUX B TOM
3} Jlexunnu Jladopatop  [[Ipakt KCP
2o quclie
5|5 © HBIC 3aHITHS [UECK.
O | o o 9K3aMEH

| 2 3aH. 3a4yeT

1172 |14 6 4 4 58

1.11leam ocBOeHMSI TUCIHUILJIMHBI

Hacrosmass nporpamma 1o auciuiimHe ' ®usuka'’ npenHasHadeHa s
MOJIFOTOBKM CHENMaIuCcTOB 1o HampasieHuio Ilemarormueckoe oGpa3oBaHue.
(mpodwmiie - OwoNOTHSI) B COOTBETCTBUH C TPEOOBAHHUSAMH, OTPAKCHHBIMH B
denepaNbHBIX  TOCYIApCTBEHHBIX  OOpa30BaTENIbHBIX  CTaHAApTaX  TPETHETO
nokojieHuss. OCOOEHHOCTh TMPOTpaMMbl COCTOMT B Oosiee  (yHIaMEHTAIbHOM
XapakTepe HM3IOKCHHUS TUCIHUIUIUHBI C IEbI0 HE TOJBKO COOOIIEHUS CTyACHTaM
OTIpPENEeNICHHOH CYMMBI KOHKDETHBIX CBEIEHWH, HO W (QOPMHPOBAHHS y HHUX
(GU3UYEeCKOr0 MHPOBO33PEHHUS Kak 0a3bl OOIIEr0 €CTECTBEHHOHAy4YHOTO U
pa3BUTHUS COOTBETCTBYIOIIETO CIIOCO0A MBIIILJICHUS.

B ycnoBusix WHTEHCHMBHOTO HAyYHO-TEXHWYECKOTO IMpOrpecca U TpeOOBaHUS
PE3KOTO TIOBBINICHUS YPOBHSA E€CTECTBEHHOHAYYHOTO OOpazoBaHusi TpeOyeT
U3YYCHHUE JUCHUILUINH, COCTaBISIOMUX (YHIAMEHT COBPEMEHHOTO YYECHHS 00
OKPY’KaroLIEM MHUpE.

N3ydyenne ¢us3nku pacmumpsieT OO KPYyro3op, pa3BUBAET KPUTUUYECKUN



IIOAXOJ K AaHAJIW3Yy HE TOJIBKO SBJICHWHM B JKMBOM W HEXWBOW IPUPOAE, HO U
3aKOHOMEPHOCTEN Pa3BUTHS OOILECTBA.

[TocTossHHOE OmEpHpOBaHUE MOJAEISIMHU MPU H3y4EeHUH (PU3UKU BhIpaOATHIBACT
CIIOCOOHOCTh K a0CTPaKTHOMY MBIIUICHHUIO, BBIJICICHUIO B TOM UJIM UHOM SIBICHUU
[JIABHOTO, a IIUMPOKOE IPUMEHEHUE MaTeMaTHYeCKOro armapara IOphydaeT K
cTporoMy HayyHoMy MeToay. COBpeMEHHBIN CHelHaIucT JH00ro npoduis
BCTPEUAETCs] B CBOCH IMpakTUKE C OOJIBIIMM YHCIOM Pa3HOOOpPa3HBIX MEXaHU3MOB,
npubOpoB U METOJ0B HcciefoBaHus. [IOHATh MPUHUMIBI TEHCTBUS OOJBIIMHCTBA
13 HUX HEBO3MOXKHO 0e3 0011e(hu3ndecKoii MoAroTOBKH.

[Ipu npoxoxneHun Kypca (U3MKKM HIEH KIACCHUYECKOM M COBPEMEHHOM
bu3MKK paccMaTpUBaIOTCd B KoMmIuUiekce. l3yueHne TeopeTHyecKkux BOIMPOCOB
(Gu3MKH, KOTOPbIE B OCHOBHOM COCPEAOTOUYEHBI B JIEKLIMOHHOM KYpCe, TOMOTHSIIOTCS
paboToii  cTymeHTOB B (¢u3MyecKkoM  jaboparopud, Ha  CEMHHapax,
CaMOCTOSITENIbHON pabOTOM, a TAK¥Ke Y4aCTHEM B KPYKKax.

Jna uzyuenusa oucyunaunvt «@usuka» cmyoenm O00XHCeH 3Hamb: OCHOBHBIC

MOHSATUS W METOJbl MAaTeMAaTHYECKOTO aHalin3a, JUHEHHOW anreOphl, JUCKPETHOM
MaTeMaTuky; Au(depeHuanbHOe W WHTErpajbHOE HCUUCICHUS; TapMOHUYECKHUM
aHanu3; auddepeHIaibHble  YpaBHEHHUS, YHCIEHHBbIE  METOJbI;  (YHKIUU
KOMIUIEKCHOT'O TIEPEMEHHOI0; AJIEMEHTHI (DYHKIIMOHAJILHOTO aHaju3a; BEPOATHOCTh U
CTATUCTUKY; CJIydalHbIE TIPOIIECChI; CTATHUCTUYECKOE OIEHHBAaHUE U TPOBEPKY
TUMOTE3; CTAaTUCTHYECKUE METOAbl O00pabOTKH OSKCHEPUMEHTAIBHBIX JIAHHBIX;
MaTeMaThyeckue MeToabpl B Ouosoruu. [loHsTHe wHpOpMaIMKU, MTPOTrpaMMHBIC
CpelIcTBa  OpraHu3aluv  WHOOPMAIMOHHBIX  MPOIECCOB;  MOJCIM  PEIICHUS
(YHKIIMOHATBHBIX M BBIYMCIUTEIBHBIX 3aJ1ad; S3bIKM MPOTPAMMHUPOBAHUS; Oa3bl
JAHHBIX; JIOKaJIbHBIE U TJI00abHBIE ceTH DBM; MeTOIbI 3aUThl HHPOPMALTUH.

Onucanue JIOTMYECKON M COMEPKATEIbHO-METOAMYECKON B3aMMOCBSA3U C
apyrumu yactsaavmu OIIOII (aucunminHaMu, MOXYJISIMUA, IPAKTUKAMH)

SBnsisich cCaMOCTOSATENHHON YU4eOHOM NUCIUIUTMHOM, KypC (DU3HKHU, HE OTOPBAH OT
apyrux apuciuiuind. Hao6opoT, cymecTByeT MeKIUCIMIUIMHApHAS CBsi3b. Hampumep,
ucropust PU3MKH, KaK HAYKH, JA€T MHOTO MPEKPACHBIX MPUMEPOB TAKOTO POJIa.

N3yuenue crpoeHus BemiecTBa B Kypce (U3UMKM TOABOAUT K TMOHUMAHUIO
CTPOCHHUSI M CHOCOOOB HCCJIEAOBAHUS KPYIHBIX OMOMOJIEKYJ, (PyHIAaMEHTAIbHBIX
MOJIO’KEHUIN MOJICKYJISIPHOM OMOJIOTHH, TeHETUYECKOTO KOJIa U T.JI. DTO COMMKAET KypC
(GU3UKY U KypChl 00111eH OMOJIOTUM U TEHETHKHU.

Huxe cnenytoT HEKOTOpbIE pa3bsICHEHHS, KOTOPBIE SIBIAIOTCS BAXKHBIMH JIJISI
MOHUMAHUS TOTO, KaKue YUCTO (PU3NYECKHE MOMEHTHI OCOOCHHO OTMEYAETCs MpPH
MPOXOXKJAEHUU TOTO WM UHOTO pa3zena.

B teme "Kunemamuka" moka3blBatoTCI MHOTOOOpa3ue MCIONb3yEMbIX B (DU3HKE
CUCTEM KOOPJIMHAT, KaK MPOUCXOJUT MEPEXO]] OT OMUCAHUS JBUKEHUS MTPOCTEHUIIETO
TeJa - MaTepUaJIbHON TOUKH - K OMUCAHUIO MOBEICHUS CI0KHBIX CUCTEM.

Baxueitmelr vacteto "[unamuka' sBnsitotrcs paz0op ypaBHEHHs JBUIKEHUS B
HBIOTOHOBCKOM (hopMe B JEKAPTOBOM CHCTEME KOOPAUHAT WM JIEMOHCTpAIUs €ro
pelIeHrs Ha PSAAe MPOCTHIX MPUMEPOB: 3aMEIJICHUE JBUKEHUS MATEPUAbHBIX TOYEK



MO/ JIEWCTBHEM CYXOTO W BSI3KOTO TPEHUS H T.J. ODJEMEHTapHBIX 3HAHWHA TI0
MaTEMaTUYeCKOMY aHaju3y, KOTOPBIMU CTYACHTHI OOJAJar0T, ISl ATOTO BIIOTHE
JIOCTaTOYHO.

[Ipu dhopmynupoBaHUM 3aKOHA COXPAHEHUSI UMITYJIbCa HAJ0 MOIYEPKHYTh, UTO
ATOT 3aKOH fIBJIsAeTCA Oosiee OOIMM, YeM TpeTul 3akoH HbIOTOHA, M BBIMOJHSAETCA, B
YaCTHOCTH, U B KBAHTOBOM MEXaHUKE, € TMOHSITHE CHJIBI TEPSIeT CBOM CMBICI.
Crnenyer Takke oOpaTWTh BHUMaHUE Ha TO, YTO BBeJCHUE (PU3MUECKONW BEITUUYHHBI -
UMITYJIBC - TO3BOJIAET 3amucath qudepeHnnanbHple YpaBHEHUS JABUKCHUS KaK JUIs
MaJIbIX, TaK U JJI1 OOJIBIIUX CKOPOCTEH B eUHON opMme.

I[Ipu  wm3ydyenunm  paszpena  "Konebawuss u  6oaHbl”  TIOJYEPKUBACTCS
pacnpocTpaHEeHUE STOTO BHJIA JBUXKEHUS B KUBOW NPHUPOAE, MPUBEAS JOCTATOUHOE
YHUCJIO MPUMEPOB (YaCTOTA 1Iara 4yejaoBeKa, >)KUBOTHOTO U T.1.).

B paznene "Onemenmor mepmoounamuxu” clenyeT yACIUTh 0C000€ BHUMAHHUE
TEPMOJIMHAMHUKE OTKPBITBIX CHUCTEM, YTO SIBISETCA MPUHIIUIUAIBLHO BAXKHBIM IS
MOHUMAHUS JKU3HEACSITEIIbHOCTH JKMBBIX OPraHU3MOB M HMX B3aMMOOTHOIICHHUS C
OKpYJXKarome cpenoil. 31ech HAJAO0 JOCTATOYHO MOJAPOOHO OCTAHOBHUTHCS Ha cdepe
MPUMEHUMOCTH BTOPOTO Hadajia TePMOJAMHAMUKH K JKUBBIM OpraHHU3MaM, Ha TEOpeMe
[TpuroxuHa, Ha €CTECTBEHHOM BHEAPCHUH (PHU3NIECKUX B3TJISAI0B B OMOJIOTHIO.

3a OCHOBY U3JIOKEHUS pazjena "Drekmpuueckue u MmacHummuble s6n1eHus’” o6epeTcs
WHTETpajbHble ypaBHEHUs MakcBesa sl Bakyyma. BHauane BBoauTcs (opmyia
["aycca, onmpascs Ha 3ak0oH KynoHa i1 B3aMMOJEHCTBUS TOYEUHBIX 3apsAnoB. [locne
3TOro oT™Meuaercs, 9yTo Gopmyna ["aycca siBisieTcst 6osiee 001IeH, TaK KaK COXPaHSIETCS
u B nuHamuke. HemocpencTBeHHO Kak pe3ynbTaT onbiToB dapajnes MOXKHO BBECTU H
ypaBHEHUE O MUPKYISAIUU BEKTOpa HAIPSHKEHHOCTU MarHUTHOTO ToJist U Ap. [IpakTuka
MOKAa3bIBAET, YTO MOCIE ATOTO MOCTYJIMPOBAHUE JIa)K€ IMOJHOM CHUCTEMbI ypaBHEHMIA
MakcBenmia yXe HE BBI3BIBACT 3aTPYAHCHHUHM JJII BOCHPHUATHS KX CTYACHTaMHU.
[losiBieHME MarHUTHOTO TOJISI CJIEAYeT paccMaTpUBaTh C PEISTUBUCTCKOM TOUYKHU
3pEHHs.

OcHoBHOE BHHMaHHUE B TeMe "Oiexkmpoouramuka" cieayer yaeauTh U3y4eHUIO
3¢h(}EKTOB, CBS3aHHBIX C JABUKCHHUEM 3apA0B U TEPEMEHHBIMH DJIEKTPUUYECKUMHU
ToKaMu. DT AP(PEKTh HATO MPOJAEMOHCTPUPOBATH HA JOCTATOYHO OOJBIIIOM YHUCIIE
OPUMEPOB. 3aBEpLIACTCS TEMa JI0KA3aTEJIbCTBOM BO3MOYHOCTH CYILECTBOBAHMS
ANIEKTPOMATHUTHOTO TOJISI KaK CaMOCTOSITENIbHOM CyOCTaHIIMM M TOCJE OTKIIOUEHHUS
TOKOB U UCYE3HOBEHUS 3aps/I0B.

[Tocnennsia wacth pazaena "ODrekmpuueckue u MmacHumuvle s6aeHus” SBISIETCA
HETMOCPE/ICTBEHHBIM BBEJICHUEM K pasneny "OnekmpomacHumHoe u3iyyenue u
onmuka”.

BaxkneiimM paznenoM Kypca sIBISIeTCS pa3ien "Dnemenmul yueHus 0 cmpoeHuu
sewjecmea”. B 3TOM paznene mociae H3N0KEHUS HKCIEPUMEHTAIbHBIX (DAKTOB,
NPUBOISIIMX K HEOOXOIWMOCTH BBEICHHS BOJHOBOTO OIMMCAHUS ITOBEICHUS
MUKpPOYACTHI], U HEKOTOPHIX OCHOBHBIX IPUHIIUIIOB MOAPOOHO paccMaTpUBACTCS
pelieHne 3aJayd O YacTHUIE B OJHOMEPHOM MOTEHIMAIbHOM SIIMKE HAa OCHOBE



crarmoHapHoro ypaBaenus [lIpenunrepa. Onupasch Ha pelieHrue 3TOU 3aa4yu, Jajee
00CYXTarOTCS  YCJIOBUSI BO3MOXXHOCTH HAOJIIOMCHHWsS] KBAaHTOBBIX sBJICHUU. B
codyetaHuu ¢ npuHOUnoM Ilaynaum 3TO JaeT BO3MOMKHOCTH OOBSICHHUTH TMOSIBJICHHUE
POCTPAHCTBEHHBIX (opM MoJekyn. Ddopmyny mjis ypoBHEH HHEpPrud B aToOMe
BOZIOpO/Ia JaeTcs 0e3 /10Ka3aTeabCTBA, TaK KaK BBIBOJI €€ HAa OCHOBE YpPaBHEHMS
[Ipenunrepa cioxkeH.

B cBsi3u ¢ osiBICHUEM J1a3epHOU mexHUKY HEOOXOIUMBIM SIBIISIETCS TTOTYEPKHYTh
MOHATUS O HOPMAJIBHO M WHBEPCHO 3aCENIEHHBIX Cpenax, 00 YCHUJIEHWU CBETa TpH
MIPOXOXKJIEHUU €ro 4Yepe3 WHBEPCHO 3aCEICHHYIO Cpely W O TPHHIUNAX JeHCTBUS
ONTUYECKUX KBAHTOBBIX F€HEPATOPOB.

OrpaHuyYeHHBIN JIUMUT BPEMEHH MO3BOJISIET BBHINOIHUTH HACTOAILYIO IPOrpaMmy
JUIIh TPA YCIIOBUM HCIIOIB30BAaHUS PA3HOOOPA3HBIX METOMWYECKUX (HOPM ITOJauH
MaTepuana ciaymarensM. OgHOW W3 TakuxX (QOpM SBISIOTCS CONPOBOdCOaeMble
0eMOHCMPAYUAMU HAMYPHBIX U KOMNBIOMEPHBIX 9KCNEPUMEHNOS.

B pamkax nabopamopmnozo npaxmukyma WCTOIb3YeTCS yMEHUE CTYJECHTOB
MPOU3BOJANTH PACUYETHl C TOMOINBIO CPEJCTB BBIYUCIUTEIHLHOM TEXHUKUA. ITO
MO3BOJISIET CYIIECTBEHHO MPHUOIU3UTHh YPOBEHb CTATHCTHUECKOU KYJIBTYPhl 00pabOTKH
pe3yabTaTOB M3MEPECHHUI B MPAKTHKyME K COBPEMEHHBIM CTaHJapTaM, NMPHHSATHIM B
HayKe W IMPOM3BOJCTBEHHON AeATENbHOCTH. Ha 3THMX 3aHATHSIX CTYACHTHI yxke Ha |
Kypce TpHOOpeTaroT ombIT ob0meHus ¢ DOBM M HCHOIb30BaHMS CTAaTHCTHYECCKUX
METO/I0B 00pabOTKH pe3yabTAaTOB HAOIIOJECHUMN, YTO COBEPIICHHO HEOOXOIUMO IS
paboThI B CHICITUATBHBIX YUEOHBIX U TIPOU3BOJICTBEHHBIX JIA0OPATOPHSIX.

Ha camocmoamenwvuyro pabomy cTyieHTOB BEIHOCSTCS Miepepad0TKa MaTepUaioB
JEKIMA ¥ CEeMUHApCKUX 3aHATHUM, TMOATOTOBKA K J1ab0paTOpHO-MPAKTHUYECKUM
3aHATUAM B 00paboTKa WX Pe3yJbTAaTOB M COCTABIICHHWE OTYETOB, PEIICHUE 3a/ad U3
npesaraeMoro kageapoi crnucka.

B kagecTBe caMOCTOSTENIbHON PabOThI MOYKET OBITh PEKOMEHIOBAHBI HAITMCAHUE
OJIHOTO- JBYX (3a cemectp) pedeparoB mo Temam OJU3KUM K poay Oymayiien
JESATETLHOCTH CTYJICHTOB U CBSI3AHHBIM C MPUMEHEHUEM (DU3UYECKUX MPUOOPOB WIIH
001X 3aKOHOMEPHOCTEH.

Ocsoenue oOucyunaunvl «Duzuxkay s61Aemcs Kaxk npedutecmsyiowee OJis
obwenpopeccuonanrbHbiX OUCYUNIUH U PeleHUss NPOPECCUOHANbHBIX 3A0aY.
Hucuyunnuna uzyuaemca na 1 kypce (030) 6 1cecmecmpe.

3.KomnereHuuu o0y4ariuerocsi, opmupyemMbie B pe3yabTare 0CBOCHUS
AUCHUILUTAHBI HANPaBJieH (MepeyeHb MIIAHNPYEMBIX Pe3yJIbTATOB 00y4eHH).

Kopn HaumenoBanue Ilinanupyemble pe3yibTaThI
npogeccuoHaNb | HHAMKATOpPA o0yueHust
HOM NeTeHUNH AOCTHKEHUS




npogeccuoHaIbLHOU
KOMIIETEeHIIUN
BbIIY CKHUKA

IK-2

CnocobeH
PUMEHSATH
IpeIMEeTHBIC
3HAHUSA TIPH
peanu3anuu
00pa3zoBaTenbLHOT
0 mporiecca

IIK-2.1. CnocobeH
OTIPEIEIIATH COJIEPIKAHUE
OMOJIOTUYECKOTO
o0Opa3oBaHUs
IIKOJIbHUKOB, aICKBAaTHOE
OKUJIA€MBIM pe3yJIbTaTaM,
YPOBHIO Pa3BUTHUS
COBPEMCHHOM OMOJIOTUH H
BO3PACTHBIM
0COOEHHOCTSIM
o0y4JaroImxcs

IIK-2.2. [IpoekTtupyer
DIIEMEHTHI
oOpa3oBaTeIbHON
MPOTPaMMBbI, paboUIyI0
MpOrpamMMy YIHUTEIIS 110
OouoJyioruu

IIK-2.3. CriocobeHn
OCYIIECTBISATH O0yUeHUE
yueOHOMY IIpeIMETY Ha
OCHOBE UCTIOJIb30BaHUS
MIPEAMETHBIX METOJIUK U
MPUMEHEHUS
COBPEMEHHBIX
00pa3oBaTEIbHBIX
TEXHOJIOTUH

3naer:

TpeOOBaHUs K OpraHU3aI[uH
00pa3oBaTeNLHOTO MpoIIecca Mo
OHMOJIOTHH; CTPYKTYPY, COCTaB U
TUAAKTHYECKUAC STUHUIIBI

coJiep KaHusl IIIKOJIBHOTO
npeaMeTa «OUOIOTHSD)

Ymeer:

bopMyIMpoBaTh TUIAKTHUECKUE
1IEJM U 3a/1a4i O0ydeHUS
OMOJIOTHY U PEATU30BBIBATH UX B
o0pa3oBaTeasLHOM MPOIECCE;
TUTAHUPOBATh U PEATU30BLIBATH
pa3JIMYHbIC OpPraHU3aIMOHHbBIE
cpeacTBa U (OopMBI B IIpoliecce
oOyuenus ouosoruu (ypoxk,
AKCKYPCHIO, IOMAIITHIOKO,
BHEKJIACCHYIO M BHEYPOYHYIO
paboTy); 000CHOBBIBATH BHIOOD
METOJ/I0B 00yUYeHHUs OUOJIOTHH U
00pa3oBaTeNbHBIX TEXHOJOTHH,
HUCXOJS U3 0COOEHHOCTEN
coJiep>KaHusl yueOHOro
MaTrepuaa, Bo3pacra u
o0Opa3oBaTeNbHbIX MMOTPEOHOCTEH
00yJaeMBbIX.

Baapeer:

MPEIMETHBIM COJIep KaHUEM
OMOJIOTHUN; YMEHUAMH 0TOOpa
BapPUATUBHOTO COJIEPIKAHUS C
y4ETOM B3aUMOCBSI3U YPOUHOU U
BHEYpOUHOU hopM 0OydeHUS
OMOIOTHH; YMEHUSMH 110
IJIAHUPOBAHUIO U
MPOCKTUPOBAHUIO
00pa30BaTEILHOTO MPOIECCa;
CIIOCOOHOCTBIO TPUMEHSTh
pa3IMYHbIC METOJIbI O0YUCHUS U
COBpEMEHHBIC 00pa30BaTCIIbHBIC
TEXHOJIOTHH B 00pa30BaTeIIbHOM
mpoiiecce B 001acTr OMOJIOTHH.




ITK-6. Ciocoben
UCITI0JIb30BATh
TEOPETUUYECKUE U
PaKTUYECKUE
3HAHUS IJI5
MIOCTAaHOBKH U
penieHus
MCCJICIOBATEIILCK
uX 337249 B
MIPEAMETHOU
obnactu (B
COOTBETCTBUH C
npoduiiem u
YpOBHEM
o0y4eHus) 1 B
obJyiactu
00pa3oBaHUs

[1K-6.1. Cobupaet
uH(pOpMaIHIO,
HEOOXOIUMYIO JIJIs
pericHus 3a1ad
HCCIEIOBAHMUS,
IIOCTABJIEHHBIX
cHenuaJIncToM 0osee

BBICOKOW KBaJIM(PUKAIIMU

[1K-6.2. ITpoBoaAUT
IIEpPBUYHBIN aHAJIA3 U

00paboTKy JUTEpaTypPHBIX

JIAHHBIX
I1K-6.3. Pemraer
poQeCCUOHAIIbHBIE
3a/1auul yUYUTENs
OMOJIOTHH, TIPUMEHSS
TEOPETHUCCKHUE U
MPaKTUYECKUE 3HAHUS
IIK -6.4. Pemaet
HCCJIEI0BATENIHLCKUE
3a7a4y B 00JlacT!
OHOJIOTHH .

3Haer:

MeTObI cOopa nHbOpMaLUK
YMmeer:

MIPOBOJIUTH TIEPBUYHBIA aHAIN3
JTAHHBIX

Baaneer:

CIIOCOOHOCTBIO HUCIIOJIb30BaTh
METO/IbI aHAIN3a U 00PabOTKHU

JaHHBIX, 00001aTh Pe3yIbTAThI
UCCIICIOBAaHUS

4.00beM, CTPYKTYPA U coJiepKaHUE TUCIUIJIMHBI (MOILYJIsl)
4.1.00peM IHCIUILIMHBLI COCTABISICT 2 3aYETHBIX €IMHUIL, /2 aKaJeMHYCCKUX JacOB.

4.2.CTpyKTypa TUCUMILUIUHBI:

Pa3aeansl 1 TeMbl

Buabl yueOHoi padoThl,

DopMbI TEKYILLEro

® | BKJIIOYasi CAMOCTOSITEIbHYI0 KOHTPOJIA
="
No T CIUTITHHBI 5 PadoTy CTYIEHTOB U ycneBaeMocTH (no
n/m S TPYA0E€MKOCTh (B 4acax) Heldenam cemecmpa)
o 51 dopma
§ g NMPOMEKYTOUYHOM
s | g arrecrauuu (no
) D
o | = cemecmpam)
2. = g
5 | 8 5 5
= = =]
S| E =S| €« 5 &
= ) = =T Q@ B
= Z & S ol a S s
< [} [l=} © E O
) [=7 F‘ S = @) S =
R I E&SREal X |0 a




Mopayab 1. @®uznyeckue 0CHOBbI MeXaHUKHU. MoJieKyJIsIpHast
(usuka u TepMOAMHAMUKA

1  |KuHemarwka u 1 1 y)
TMHAMHKA
MATENUATRHOU

2 Buner cuit. Pabdora |1 1 3
151

3 |BpawarensHoe 1 3 KoimokBuyM,
NBHYKECHUE [IPOBEPKA JOMAIIHETO
TBEPJOIO Tea. 3a1aHuUs,
Hethonuonua van 1 CaMOCTOSATEIIbHAS

4 Mexanmnka 5
KIIKOCTEH ¥ TA30B. paboTa, KOHTPOJIbHAA

5 |KuHemaTuka u 1 3 pabora
MTMHAMUKa
KoJIcOaHUIA.

‘,]—IY\‘ mIIAa DNATTIITILT 11
6  [PaBHOBecHbIE 1 1 1 3
HEPaBHOBECHBIE
COCTOAHUA

7 MonekynspHo- 1 1 2
KHHETUYeCKasl

8  |[Bnmenus mepeHoca |1 4
9 | u |l Hawano 1

TCPMOJNMHAMHNKHA

10  |PeanbHBIE Ta3bL. 1 1 3
MounekyspHbIe
CUIIEI B XdKNITKOCTAX

BCEI'O 3A 3 2 31
MOJIVJIb 1.

Moayab 2. DjieKTpU4ecTBO U MarHeTu3m. OnTuka, aToMHast
U AaaepHas pusuka

1  Pnekrpocraruueck |1 1 2
oe

rmoJsie. [loTeHnuan u
DA3ZHOCTh

2 [MocrosHHbIH 1 1 KosmokBuym,

DIIEKTPUYECKUIA TOK pOBEpKa JIOMAITHETO
3 JJIeMEHTHI 30HHOU | 1 2 A 1aHIs,

TCOPUU CaMOCTOSITEIbHAS
TMTNOROTUMOCT

4  |[IMDJIEKTPUKU B 1 aboTa, KOHTPOJIbHAS

DIEKTPUYECKOM pabota

5  [DIeKTpUYEeCKHi 1 2
TOK B

6 MardamuTHoOE MmoJIE. 1 1
Mar"geTnku

7 [DnextpomarHutHas | 1 2

VHIYKIUSA U
neneMeHHRBIN




8 [PnextpomarnutHsie | 1 2
KOJIeOaHUS ¥ BOJTHBI
9 [[eoMerpuueckas 1 1
ONTHKA
10  |[UnTepdepenums 1
CBETa
11 udpakmms ceeta | 1 2
12 [[lonspuzanus ceera | 1 2
13 UCIIepCHUs CBETA 1 1
14  [TennoBoe 1 2
BzaumoaeiicTBue 1 2
15  u3nydeHus
C
16  |Ctpoenue aToma 1
17  |Crpoenue u 1
CBOMCTBO
18  [DmementapHbie 2
YACTHIIBI
19 Bauér
BCEI'O 3A 27
MOJVJIb 2.
BCEI'O 3A KM 58




4.3.Conep:xaHue TUCHUILIMHBI, CTPYKTYMPOBAHHOE 110 TEMAaM.

| MOYJIb:
Mexanuka.MoJiekyasipuas dbuzuka.

BBenenue
[Ipeamer Qusuku. Meron mo3HaHus B (pu3umke. DKCHEPUMEHTHI U TEOPHUHU.
Ponr Marematuku. dusnueckue 3akoHbl. [lonstue dakra B dusuke. Moaenu.
[Ipsimbie 1 0OpaTHbIe 33724l GU3UKU. Pa3MepHOCTH GU3HUECKUX BEJTUYUH.

Kunemaruka

JIBrkeHue kak riaBHas opma cyiiecTBoBaHUs Matepuu. IIpocTpaHCcTBO U
BpeMsi. CriocoObl ONMMCAaHUSI COCTOSIHUS Tela U cucTeMbl Tell. CUCTEMBI OTcueTa U
KoopauHaT. Ponb v npuHIUIBEL BeIOOpa cucteMm koopauHaT. CteneHu CBOOO/IbI,
WHBapHaHTHBIE CBOMCTBA YHUCia CTeneHel cBO0OoAbl. TpeXxMepHOe U MHOTOMEPHOE
MpOCTpaHCTBA. MarepuanbHasi TOYKa M PACHPOCTPAHEHHUE HSTOM MOJEIM Ha
MHOTOMEPHBIN citydail. Tpaektopusi U MUpoBas JUHUS, UX cBoKcTBA. CKOPOCTh U
YCKOpEHHE Kak Impou3BojHbIE. [locTymarenbHOe U BpallaTelbHOE ABUKEHHS Kak
OCHOBHBIE€ BHUJbl JBUKEHUI. YTIIOBBIE CKOPOCTh U YCKOPEHHE, HOPMaJIbHOE U
TaHTeHIIMAIbHOE yCKOpeHUs. MHepluralibHble CUCTEMBI U PABHOIIPABHOCTH MOKOS
Y PAaBHOMEPHOI'0 NPSIMOJIMHENHOTO JIBM>KEeHUS. [locTynaTt o moCTOSHCTBE CKOPOCTH
cBera B BakyyMe. [IpeoOpazoBaHne WHTEPBAJIOB BPEMEHHU U JJIMHBI TIPU OOIBIINX
CKOpPOCTSIX OTHOCUTENBHBIX JIBIDKEHUN HMHEpIUaIbHbIX cucteMm. [lapagokc
omm3HenoB. [IpeodpazoBanust JlopeHIia U PEISITUBUCTCKOE CIIOXKEHUE CKOPOCTEH.
HNHuTepBan Mexay COOBITUSIMUA U €70 UHBAPUAHTHOCT.

JInnamuka

Cuia m macca, cynepno3uuust cwi. IlepBblii m BTOpoW 3akoHbl HbroTOHA.
VYpaBHEHUsI JBUKEHUS, pPOJIb HAYaJbHBIX YCIOBUW, NPUHLMI JE€TEPMUHHU3MA.
[Tpumepsl pelieHust ypaBHEHUN ABWOKEHUS. [[BUyKEHUE Tell B MOJIE CUIT TATOTEHUS,
SBJICHUE HEBECOMOCTHU B CIIyTHUKAX. VIMITyJbC, 3aKOH COXPAHEHUS UMITYJIbCA IS
MEXaHMYECKOM CUCTEMBI, TpeTHuM 3akoH HproToHa. B3ammopeincreue ten yepes
nosie. OOmast (QopMynHpoBKa 3aKOHAa COXpaHEHUs uMNyJibca. Kunernueckas
DHEPIUsl MAaTE€pUaJIbHON TOYKH, CBSI3b €€ C KOMIIOHEHTAMHM BEKTOpPA HMITYJIbCA.
Pabora u noreHuumanbHas sHeprusi. PaboTta mepemerieHuss MaTepuaabHOW TOUYKU
0 KpPUBOJIMHEMHOMY myTH. IlloTeHIMaNbHBIE CHIIBI, BBEICHUE IOHATHUSA
NOTEHIMANIA Ui B3aUMOJAEHUCTBYIOIIMX Ted. CBA3b KOMIIOHEHT CHJBI U
noteHuuanbHoM (QyHkumu. [loTeHnManpHas sMa M YCJIOBHE YCTOMYMBOIO
paBHOBecHs. HEBO3MOXHOCTH pPABHOBECUS CHCTEMBl  B3aMMOJCHCTBYIOLIUX
CTaTUYECKUX TOYEYHBIX JJIEKTPUUECKUX 3apsnoB. MomeHT cuibl. JlMHamuka
BpalIEHUs] TOYKU U Te€Ja BOKPYT MOCTOSHHON OCH, MOHATHE O MOMEHTE MHEPLUU
MaTepUAIbHOW TOYKM M Teja. YPaBHEHUE IABHMKCHMS BpAILAIOIIETOCS BOKPYT
HEMOJABW)KHOW OCH Tesna. MOMEHT UMIIyJbCa, CBS3b €ro KOMIIOHEHT ¢
KUHETHUYECKOW YHEpPruen BpaleHus. [ 1aBHbIe MOMEHTBI HHEPLMU U YCTOUYUBOCTD
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BpallleHUsI TeJl. 3aKOH COXPAHEHUSI MOMEHTAa HMMIyJibca Tela W CUCTEMbI TEl.
['mpockonel M uX npuMeHeHHe. L[eHTp Macc W ypaBHEHHE €ro JBUKEHUS.
Pa3genenue nocTynarenbHbIX W BpAIATENIbHBIX JABUKEHUN TBepaoro tena. [lapa
cun. CucremMa ypaBHEHHMM ISl IBWKEHUS TBEPAOTO TEla M €ro KUHETHYEeCKas
DHEPrus. 3aKOH COXPAHEHUs DHEPTUM M €ro CBA3b C PABHOMEPHOCTBHIO TEUEHUS
BpeMeHU. JIBM)KEHHME CHCTEM CO MHOTMMH CTENEHSIMHU CBOOOAbl. DyHKIHUA
Jlarpanxa u ypaBHeHus Jlarpanxa.

JAuHamMuka 00J1bIIMX CKOPOCTEN

[IpyHun ~ oTHOcUTENbHOCTH B (Qu3uKe. PeNATUBUCTCKUNA  MMITYJIbC.
[IpeoOpa3zoBanue 3Heprun-uMnyiasca. Macca u ee cBsi3b ¢ 3Hepruei nokosi. Macca
CJIO’KHOM CHCTEMBI U €€ CBS3b C dHEpruei B3auMoiecTBus yacte. [ledext macchl
u 3Hepretuka. KnHetnueckas sHEprus B PENSTUBUCTCKOM MEXaHUKE. YPaBHEHHUE
JBUKCHHUS MATEpUAIBHOM TOYKH B PEISITUBUCTCKOM MEXaHUKe. J[BUkeHue
MaTepUaIbHOW TOYKH MOJ JIEUCTBUEM IOCTOSSHHOW cuiibl. CKOpPOCTh CBETa Kak
npejesibHas  CKOpocTh. Yactumpl ¢  HyJneBoM Maccod mnokos. [lpunumn
DKBUBAJICHTHOCTHU U T€OPHUS IPOUCXOKAECHUS CUII BCEMUPHOIO TATOTEHUS.

KoJsie6anusi n BOJIHBI

Konebanus kak 4acCTHBIA Cilydail ABUKEHUS, YCIOBUS TIOSIBJICHUS KOJICOaHUI.
VYpaBHeHUE NBHKEHUS MPY>KUHHOTO MasiTHUKA U €ro pelieHue. ['apMoHuyeckoe
KOJIeOaHHE U €ro XapaKTepUCTUKU. Y paBHEHHUE ABUKEHUS (PU3NUECKOTO MasiTHUKA
U €r0 pelIeHre, MaTEMAaTUHYECKUNM MasiTHUK. DHEPIrusl TapMOHUUYECKUX KOJIeOaHU.
Brinyxennble kosieOaHus U sABJICHHE pe3oHaHca. ABTokoseOanus. [Ipumeps
MPOSIBJICHUSI PE30HAHCHBIX U aBTOKOJIEOATENbHBIX SBJICHUN B KUBBIX OpPTaHU3Max
U TeXHUKe. BOJMHBI B ynpyrux cpeaax, JUHEHHbIE, MOBEPXHOCTHBIE U OOBEMHBIC
BOJIHBI, IIONEPEYHbIE W TMPOAOJLHBIC BOJHBI, (POHT BONHBI, IIOCKUE U
chepuyeckre BONHBL. AHaIWTHYECKas 3amuch Oerymied BoJHBL BoaHOBOE
ypaBHeHue. [lepenoc sneprum Oerymieid BotHON. CrokeHHe KOJICOAHW W BOJIH.
Korepentrpie ncTouHuku BoJH. UHTEphepeH s BOTH OT TOYEUHBIX KOTePEHTHBIX
VMCTOYHUKOB. YCJIOBHUSI MOSBICHUS MAaKCUMyMOB MU MUHUMYMOB. CrnoxeHue
KpyroBbix M cdepudeckux BoiH. [loctpoenue ¢poHTa BOJHBI O MPUHIIUITY
['tolirenca, moBeneHre (POHTA BOJIHBI B HEOJMHOPOAHOUW cpene. OTpaxeHue u
npeiaomiieHue BoJH. [lpunmun ®epma. IlosiBlieHHE OTpaKEHHBIX BOJH B
HEOJHOPOJIHBIX CpeiaX, CI0KEHHUE BCTPEUHBIX BOJIH U 00pa30BaHUE CTOSUUX BOJIH.
[lepexonHoe cocTossHME W Bpems penakcauuu. CBsi3b UIMH CTOSYHUX BOJH C
pa3mMepaMu cpelibl, TUCKPETHOCTD JUIMH CTOSTYMX BOJIH. KBaHTOBaHue.

JJIeMEeHThI CTATHCTHYECKOI U MOJIEKYJISIPHO (PU3UKH

MUKPOCKONIMYECKME M MAaKpPOCKONHUYECKUE sBIEHUA. MpaeanbHblil ra3 Kak
CTaTUCTUYECKas cUCTeMa MHOTUX 4actull. JlaBieHue, o0beM U TeMIiiepaTypa rasa
KaKk 00OOIIEHHBbIE  XapaKTePUCTUKU COCTOSIHMA Ta3a. PaBHOBECHblE U
HEPaBHOBECHbIE COCTOAHUA ra3a. OOpaTumble M HEOOpaTUMBIE IPOLECCHI.
Jumarpamma  naBieHue-00beM.  DKCHEPUMEHTAIBHBIE  Ta30BbIE  3aKOHBI,
0000IIICeHHBIN TA30BbIN 3aKOH (YpaBHEHHUE COCTOSHUSI WJEalbHOTO Tasza). BeiBon
YPaBHEHHUS COCTOSIHUS UJICATBHOIO I'a3a HA OCHOBE KUHETUYECKHUX MPEICTABICHUM.
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@U3NYECKNUN CMBICT TTOHATUS TEPMOAMHAMUYECKON TeMneparypsl. Pacnpenenenue
PHEpPruM Mo creneHsM cBoOoiabl. Pacnpenenenuss MakcBemia u bonbsiMana,
Ooapometpuueckas dopmyna. HepaBHoBecHbie mporiecchl. duddysus, nuddysus
yepe3 MeMOpaHbl, OCMOC, OCMOTHMYECKOE [aBJIECHUE M €ro pojib B
JKU3HEIEITEIIbHOCTH pacTeHui. Teruionepenadya. BHyTpeHHee TpeHue. PeanbHbie
ra3pl, ypaBHeHHe Ban-nep-Baanbca, KpuThueckas TOYKA, peallbHbIE H30TEPMBI,
CXKWKEeHHE Ta30B. JKUAKOCTH, TMOBEPXHOCTHOE HATSIKEHUE B IKUJKOCTIX,
OXJIXKJICHUE KUAKOCTU MPU UCTIAPEHUU, TEPMOPETYJIALNSA PACTCHUIN U )KUBOTHBIX.
CmauuBaroniye 1 HecMayuBaroIue xuakoctu. Kanuwuisapueie siBnenus, Gopmyna
Jlarutaca.

JIeMEHTbI TEPMOJAMHAMMKH

[lepBoe Hauano TEPMOIMHAMUKH, W3OMPOIECCHI, aanabaTHUECKHil MpoIlecc,
OXJIAKJICHUE Ta30B MpHU aauadaTUYECKOM pPACHIMPEHUM W TIONYyYCHHE HHU3KHUX
temreparyp. YpaBHenue Ilyaccoma um ero BeBoa. Kiaccuueckas teopus
TEIJIOEMKOCTEH, MPUYNHBI OTKJIOHEHMSI PEabHBIX TEIUIOEMKOCTEH Kak (yHKIUU
TEeMIIepaTyphbl OT Pe3yJIbTaTOB Kiaccuueckoil Teopuu. PaboTa ujeanbHOro rasa B
pasnuyHbIX Tpoleccax. OO0patuMple U HEOOpATUMBIC IUKJIIBL. TEnIoBbIe MAITUHBI
n wmukia KapHo, Bropoe Hawyaimo TepMoauHaMHMKHA. KommpeccroHHbIE
XOJOJWIBHUKMA M TEIUIOBBIE HACOCHL. OJHTPONHS KaK TEPMOJAMHAMUYECKUI
noreHuan. dopmyna s 3HTPONUU UIeATbHOrO ra3a. Teopema Kapno wu
0000IIIeHNEe TOHSTUSI SHTPONMUU KaK TEPMOJMHAMUYECKOro ToTeHIuana. CBs3b
SHTPOIUU C MUKPOCOCTOSIHUSIMUA HJI€ATBHOTO raza. CTaTUCTUYECKOE TOJKOBAHUE
suTponuu. ®opmyna bonbiiMana. Bo3pacTaHue SHTpONUU OpPU HEOOPATHUMBIX
mpoueccax Ha IPUMEPE BBIPABHUBAHUA TEMIIEPATYPbl JBYX HAXOIAIIUXCS B
KOHTAKTE HarpeThiX TEJI U MPU BbIPABHUBAHUU JABJIICHUHU B JIByX YacTIX COCYyHa C
ra3om. [lepBoe n BTOpOoe Havasia TEpMOJAMHAMUKHU U KUBbIE OpraHu3msl. [loHsTue
O TepMOJMHAMUKE HEOOPATHUMBIX IMPOIIECCOB M OTKPBITHIX CHUCTEM. DHTPOIHUS B
CHUCTEME OPraHU3M-OKPYKaroLIas cpela.

Il MOJAYJIb:

DJleKTpU4YecKre U MATHUTHbBIE siBJIeHns. OnTuka

[ToHsITHE O TIOJSAX, TTOJS CKAJISIPHBIE U BEKTOPHBIE. XaPAKTEPUCTUKU BEKTOPHBIX
MIOJIEW: HAIPSIKEHHOCTD, MOTOK, IUPKYJISLHNS, CUIOBBIE JIMHUM BEKTOPHOTO MOJIS.
Cymnieprio3uiius nojeu, 3aps/ibl, 3aKOH COXPaHECHHS 3apsJIOB.

B3anMoaencTBre HEMOABUKHBIX U IBKYIIUXCS 3apsA10B, DU3UUECKUN CMBICHT
MarHuTHoro noJist. [losie Toueunoro 3apsina (3akoH KyioHa) U cUCTEMBI 3apsiioB.
[Tone mumnons. DNEKTPOCTATUYECKOE IOJIE MOJEKYJbl M XUMHYECKUE PEAKIIHH.
Nurterpansuas ¢opma 3akoHa Kymona, Teopema ['aycca (mepBoe ypaBHEHUHE
Makcgenna). BeiBog dopmyn st HanpsSKEHHOCTU 3JIEKTPOCTATUUYECKUX TMOJIeh
3apsDKEHHOTO  IPSIMOTO  TMPOBOJA,  IJIOCKOCTH,  KOHAeHcatopa.  PabGora
MEPEMENICHUS 3apsia B JIEKTPOCTATHUECKOM IT0JIE€, MMOHATHE OTeHInana. Bropoe
ypaBHeHHUE MakcBemia s DJEKTPOCTATHUKH B MHTETrpajgbHOM  (dopme.
DJIeKTpUUYECKass €MKOCTh OJHOI0 IIPOBOJIHMKA U  JIByX IIPOBOJHMKOB,
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KOHJICHCATOPBI. OHeprus AIEKTPOCTATUYECKOT O OJISL. N3smenenune
HalpsHKEHHOCTH  JJIEKTPUYECKOTO  MOJs  OpU  BBEAEHUHU  AUDIIEKTPUKA,
MOJISIPU3YEMOCTD IUAJIEKTPUKA, JIURJIEKTPAYECKas IIPOHUIIAEMOCTb.
DJIEKTPUYECKOE MMOJie B MpOoBOAHUKAX. [[OHATHE O TOKE MPOBOJUMOCTH, BEKTOP
TOKa W cuia Toka, auddepeHnuansHas ¢opma 3akoHa Owma. IlepBoe mpaBuio
Kupxroda. IlpuunmHa mOSBIEHUS DIIEKTPUUECKOTO TOKa B  IPOBOJHUKE,
(bU3UYECKUI CMBICIT MIOHSTHSI CTOPOHHUX dJIEKTpUUECKUX cuil. BeiBoj 3akoHa Oma
s Bced nenu. Brtopoe mpaBuno Kupxroda. MarHuTHoe moje mpsiMOro TOKa.
NuterpanbHble ypaBHeHHsT MakcBeia i HOCTOSIHHBIX MAarHUTHBIX MOJIEH.
[IpuMepbl BBIUKCICHUS HAMPSKEHHOCTEM MArHUTOCTATHYECKUX TOJIeH. 3aKoH
buo-CaBapa-Jlannaca. BzaumopelictBue mnoneid u 3apsgoB (TokoB). Dopmyia
JlopeHua mis cuiibl, NEMCTBYIOLIEW Ha 3apsl CO CTOPOHBI AJIEKTPUYECKOTO M
MAarHUTHOro moJsiedl. I[IpuHImMI nencTBus Macc-CreKTpoMeTpoB. MHIyKIMOHHBIE
SABJICHUS, TpaHcPopmaTophl, GU3NYECKUE MPUHIIUINBI UX JEUCTBUSA. DKCTPATOKH.
[TonHas cucTemMa UHTErpabHBIX ypaBHEHU MakcBenia. CMbICT YWIEHOB CUCTEMBI
ypaBHEHUW MakcBeia, ONUCHIBAIONIMX SIBJICHHUS, CBSI3aHHBIE C W3MEHECHUSMH
3JIEKTPUYECKUX U MATHUTHBIX BEJIMYMH BO BPEMEHH. B3anMOCBS3b 3JIEKTPUUECKUX
M MATrHUTHBIX TEPEMEHHBIX MOJIEH, 3JICKTPOMATHUTHOE IIOJE€ M M3JIyYCHHE.
CBoOOIHOE D3JIEKTPOMAarHUTHOE TMOJ€ W €ro CyIIeCTBOBAaHME B  BHUJE
3JIEKTPOMArHUTHOW BOJHBL. [lonmepedHOCTh 27IEKTPOMArHUTHBIX BOJH. CKOPOCTH
pacmpocTpaHeHUsl AJIEKTPOMATHUTHBIX BOJH M CrocoObl ee m3mepenwus. lllkana
AJIEKTPOMArHUTHBIX BOJIH. SIBJIIEHUs, ONMCHIBAEMbIE BOJIHOBOU TEOPUEH CBETA.

HNuTtepdepenuus CBETa, YCIIOBUSA IIOSIBJIICHUS CTaTUYECKOU
UHTEPPEPEHIIMOHHON KapTUHBI, UHTEPPEPEHIIMS MPU pa3AesieHud (PPOHTA BOJHBI,
OPOCBETJIICHUE ONTHKH, HHTepdepoMeTpbl U HUX Hcnojb3oBaHue. Dypbe-
cunektpometpbl. [lonsitue o ronorpaduu. Hudpakuus, nudpaxius Ha IIEIH.
Oco0eHHOCTH OpraHu3aluy pajguoIOKAIIMOHHOW CIIy:KObl. YCIOBHUS MEepexoaa OT
BOJIHOBOM ONTHKM K reomeTpudyeckol. 30Hbl DpeHens, 30HHAs IUIAaCTUHKA
@penenst kak ¢Qokycupyrommii snemeHnt. JludpakuumoHHas pemeTka Kak
JUCHeprupyromas cucreMa. AHalIW3 cocTaBa CBETa IO JUIMHAM  BOJIH.
PentrenoBckas audpakuusi, nmoHsTue 00 OOpaTHBIX IU(PaAKIMOHHBIX 3ajayax,
PEHTICHOCTPYKTYPHBII aHaJIM3 M €ro OCOOEHHOCTHM MNPUMEHHUTEIbHO K
ouonorumueckuM  oObekTamM.  JupakuMoHHBIA ~ Tpeden  paspeliaroniei
CIIOCOOHOCTH ONTHYECKUX TPHOOPOB.

CBeT M BEUIECTBO, MOHATUE O BTOPUYHBIX BOJIHAX, pa3/I€JICHUE 3HEPrUu Ha
rpaHuiie paszznena (a3, pE30HAHCHBIA XapakTep B3aUMOJCHCTBUSI CBeTa W
BemiectBa. Jlucnepcus, kiaccuueckoe OOBSCHEHHE 3aBHCHUMOCTH KO3 QUIIMEHTa
IPEJOMJIEHUSI CBETa OT JJIMHBI BOJHBI MAJArOIIEro CBeTa. SIBIeHHE IBOMHOIO
JTy4YenpeaoMIIeHUs, MOoJIApU3alusl cBeTa Kpuctamaamu. Iloysspu3oBaHHBINA CBET,
ONTHYECKAsl AaKTUBHOCTb, CaXapOMETpHs, HCIOJb30BAaHUE SIBJICHUS BpAallCHUS
IUIOCKOCTH TOJISIPU3ALMU B MOJIEKYJISIpHOM Ononoruu. ®oto3pdext u kBaHTOBas
npupona ceera. Kpyr sBieHui, OOBACHUMBIX C KBaHTOBOM TOYKU 3pEHUS,
MHUKPOCKOIIUYECKOE M MAaKpPOCKOIIMYECKOE B ONTHUKE. JIBOWCTBEHHOCTb MPUPOBI
CB€Ta. 3aKOHBI MOTJIOIIECHHS CBETA.
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JJIeMEHTBhI YYCHUSA O CTPOCHUM BelIeCTBA

Oco0OeHHOCTH TMOBeIEeHUS MUKpodacTull. [IpUHIMIBI OmHMcaHUs TMOBEICHUSA
MUKpPOYACTHI], BOJIHOBas (PYyHKIIMS, COOTHOILIEHUE HEONPENeIEHHOCTEHN, BOJIHA i€
bpoiinsa. Ilocrymatet  bopa. VYpanenue Illpeaunrepa (BpemMeHHOE U
CTalMOHapHOe), (U3MYECKUH CMBICH BXOJAIIMX B HEro 4ieHOB. PelieHue
cranroHapHoro ypaBHeHus IllpenuHrepa pmns dYacTuibsl B OJHOMEPHOM
MOTEHIUAIBHOM SIIUKE W YaCTUILIBl HAa OKPYKHOCTH. YCJIOBUS MOSIBJICHUS
KBAaHTOBBIX SIBJICHUM. /[ByMepHasi mOTeHUMaNIbHAS sIMa, BBIPOXKJICHUE KBAHTOBBIX
COCTOSIHMM M CHATHUE BBIpOXKACHMs. [loTeHIManbHas siMa KOHEYHOW TIyOWHBI U
BIUSHUE €€ TIYOWHBI W IIMPUHBI HAa YPOBHU JIHEPTUU YACTHIIBL. TyHHEIbHBIN
s dext. 3anomHeHue ypoBHen u npuHiun [laynu, mogHas sHEepTusi COBOKYITHOCTH
AJIEKTPOHOB B KBAHTOBOW CUCTEME. Y POBHHU JHEPIUU B aTOME BOJIOPOJA, IIEPEXOIbI
MEXay ypoBHsSMU. HopmanbHass ¥ HWHBEpCHas 3aCEICHHOCTh KBAHTOBBIX
coctossHud.  IlorymonieHne, CHOOHTAHHOE W BBIHYKJICHHOE  W3IIyYEHUS.
Koapbuumenter OitHmreitna. ®dopmyna I[lnanka. VYcuienwe cBeta Ipu
MIPOXOXKIEHNUHN Yepe3 NHBEPCHO 3acelIeHHYI0 cpeny. [lonarue o mazepax.

@usnueckass NOpUpPOJAa XUMHUYECKOW  CBSA3U.  ODJIEKTPOHHOE  CTPOEHUE
MHOT'03JIEKTPOHHBIX aTOMOB. BHyTpeHHEe BpalleHue B MOJIEKYJIaX U €ro poJib B
OMOXUMHUYECKUX peakiusix. J[BUKEHHWE YacTHIl B MHOTOATOMHBIX MOJIEKYJIaX U
BUJIbl MOJIEKYJISIPHOU crieKTpockonuu. CUMMETpUs MOJIEKYJ U MOSIBIICHUE MPaBUII
oToOopa.

DOTOXUMHUYECKUE PEAKIUM M OCOOCHHOCTH MOTEHIIMAIBHBIX IMOBEPXHOCTEH
OCHOBHBIX U BO30YKJICHHBIX JJIEKTPOHHBIX COCTOSHUM B MoJjekynax. Pacman
Mosiekyll 1ipu  (GoToBo30yxkaeHusix. Ddusmyeckas mnpupoma (porocuHTE3A.
Tpancnopt osHepruu 1pu ¢GoTtocuHTe3e. 30HHAS CTPYKTypa DIEKTPOHHBIX
COCTOSIHUM KPUCTAJIOB. 3aIlOJHEHHBIE U HE3AIIOJHEHHBIE 30HbI. Y poBeHb DepMu.
[IpoBOAHUKH, MOTYNPOBOJHUKU U AUAIEKTPUKH. OCOOEHHOCTh MPOBOJUMOCTH B
ITOJTYTIPOBOJHUKAX.

CucremaTtnka 3J€MEHTAapHBIX YacTUL. 3aKOHbl B3aWMOIPEBPAILECHHUN YacTHII,
saqepHbIe peakiun, nedexT maccol. CTpoeHue saep, AAepHbIE CHIIbI, YCTOMUNBEIE U
HEYCTOWYMUBBIE s/Ipa, €CTECTBEHHAS! U MCKYCCTBEHHAs PAJHOAKTHBHOCTb. 3aKOHBI
paguoakTUBHOIO  pacrnana. [IpuHOMOBI  pagMOAaKTUBALMOHHOTO  AHAJIN3A.
"Meuennbie" aTombl B Onosioruu. [1yTu ucnonb3oBaHus 1epHOM SHEPTHUH.

4.3.1. Cooepicanue nadbopamopuvix 3aHAmMUI RO OUCUUNIUHE
(puzuuecxkuit npaxkmuxym)

HaumeHoBaHue TeM J1a00PaATOPHBIX padoT

MOJYJDb |

Jlabopatopnast pabora Ne 1. N3yuenne COOCTBEHHBIX  KoJeOaHUI
COCPEJIOTOYECHHON CHUCTEMBI

JlabopaTtopnas pabota Ne 2. M3ydyeHue ABuxkeHUs MasTHUKa MakcBenia
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JlaGopatopnas pabora Ne 3. Omnpenenenue moxayis HOHra u3 pacTsokeHHS |
u3ruba

Jlabopatopnas pabora Ne 4. Onpenenenue xkodddunmenta [lyaccona u nepuona
OoneHui

JlabopaTopnas pabora Ne 5. OnpeneneHue CKOPOCTH MOJIETa MyIH C MOMOIIbIO
OAJITUCTUYECKOTO MasiTHUKA

JlabopaTtopnas pabota Ne6. VccnenoBanue ynpyrux u HEYNpyrux CTOJKHOBEHUMN
11apOB

Jlabopatopnast pabora Ne 1. M3ydenme paboThl TepMoOcTaTa W OMpEHCICHUE
CpEIIHEr0 3HAUCHUS TEIUIOTHI UCIIAPSHUS BOJIBI

JlaGopatopHas pabora No2. Ompenenenue kKodhPuIMeHTa BA3KOCTH >KHIKOCTU
METOJIOM KPYTHUIIbHBIX KOJIEOaHUH

JlabopaTopnast pabota Ne3. Onpenenenue otHomenus C,/C, miist Bo3ayxa

JlaGopatopnass pabora Ned. Ompenenenue kodbduimeHTa  JIUHEHHOTO
pacIMpeHus MeTauia

JlaGopatopHas pabGora Ne5 OmpexneneHue JJIMHBI CBOOOJHOro mpoOera u
7 (HEKTUBHOTO THaMeTpa MOJIEKYJ BO3yXa

Jlabopatopnast paborta Neb6. UccnenoBanne wu3MeHEHUs DHTPONIUHA B
W30JIMPOBAHHOM CUCTEME

MOJVYJIb 11

Jlabopatopnast pabora Nel. N3yuenne oSIeKTPOMAarHWTHBIX BOJH B
JIBYXITPOBOTHOM JIMHUU

Jlabopatopnas pabota No2. V3aMepeHre MOIIHOCTH MEPEMEHHOTO TOKa U CIIBUTa
da3 MexIy TOKOM U HanpsHKEHUEM

Jlabopatopnast pa6ota Ne3. OmnpeneneHne TOPU3OHTAIBHONW COCTaBJISIONIEH
BEKTOPA MHIYKIIMW MAarHATHOTO TIOJIsT 3eMJIH

JlaGopatopnas pabGora Ned. UsmepeHue kod3pduIIMEHTa CAMOUHAYKIIUU U
emkocTH. I[IpoBepka 3akoHa Oma JJ1sl IEPEMEHHOTO TOKa
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JlabopaTtopnas padota Nel. M3yuenue 3akona Oma Jijis Ienield MOCTOSTHHOTO TOKA
Y U3MEHEHUS AJIEKTPOJIBIXKYIIEH CUIIbI

JlabopaTtopnas pabota Ne2. M3yyeHue BaKyyMHOT0 IHOJA

JlaGoparopuast paGota Ne3. CusTHE BOJBTAMIEPHON  XapaKTEPUCTUKU
ra3opas3psAIHO JJaMIbl U U3YYEHHs] Pe30HAHCHBIX KoJeOaHui

JlabopaTtopnas pabota Ned4. V3ydyeHue 351eKTPOCTaTUYECKOTO MOJIs

Jlabopartopnast pabora Ne5. IIpomepka 3akona Oma 1jsi MPOBOAHUKOB BTOPOTO
poJia U OTIpeIeTICHHE 3apsia AIEKTPOHA

5.00pa3oBaTe/ibHbIE TEXHOJIOTHH

B nporecce MIPETOIaBaHUS JTVCITUTUTHHBI «Duzuka»
IPUMEHSIOTCS clenyromuye o0pa3oBaTebHBIE TEXHOJOTHUHU: Pa3BHBAIOIICE
oOyuyeHue, mnpoOseMHOe OOyuYeHHE, KOJUICKTHBHAs CHCTeMa oOyJeHus,

JeKIMOHHO-3aueTHass  cuctemMa oOydenus. [lpm uTeHum paHHOrO Kypca
NPUMEHSIOTCS TaKUe BUJIbI JIEKIMH, KaK BBOJIHAS, JIEKUUsSI-UHPOpmalusi, 0030pHasi,
npoOJieMHasl, JISKIUs-BU3yaTH3allUsl.

VYienbHbId BeC 3aHATHH, MNPOBOJAMMBIX B HWHTEPAKTUBHBIX (opMax
(mexuus-Oecena, JEKIUS-TUCKYCCHS, JEKUUSA-KOHCYJIBTALINS, npobseMHast
JEKIUs, JIEKIUA-BU3yalIU3alus, JIEKIUsS C 3alUIAaHUPOBAHHBIMU  OIIMOKaMHU),
ompejieNsieTcsl  TJIaBHOW — 1enbio  (MUCCHEH) MporpamMMbl,  OCOOEHHOCTHIO
KOHTHMHI€HTa OOy4aloluMxcsi M COJEp>KaHUEM KOHKPETHBIX TUCLMIUIUH, U B
LEJIOM B y4eOHOM IpolEecce MO JaHHOW NUCUUIUIMHE OHU JIOJKHBI COCTABISTh HE
MeHee 20 4acoB ayJJUTOPHBIX 3aHITUI
JInst BBINOJIHEHUS (PU3UYECKOr0 MPAKTUKyMa W MOATOTOBKE K MPaKTUYECKUM
(ceMUHApCKUM) 3aHATUSM H3/IaHbl Y4€OHO-METOAMYECKHE TOCOOUs U pa3pabOTKu
no Kypcy oOmiel (U3MKH, KOTOPhIE B COYETAHUM C BHEAYJUTOPHOU paboTOM
CIOCOOCTBYIOT (POPMHUPOBAHUIO U  Pa3BUTHS MNPO(ECCHOHAIBHBIX HABBIKOB
oOyuatouuxcsi. B pamkax s1abopamoprozo npakmuxkyma WCHONb3YETCS YMEHUE
CTYJICHTOB MPOU3BOJUTH pacyeTbl C MOMOULIBIO CPEJICTB BBIYUCIUTEIBHOU
TEXHUKHA. DTO TO3BOJISIET CYIIECTBEHHO MNPUOJIU3UTH YPOBEHb CTATHCTHYECKOU
KYJIbTYpbl O0OpaOOTKH pe3yJIbTaTOB HU3MEPEHUN B MPAKTUKYME K COBPEMEHHBIM
CTaHAapTaM, NPUHATHIM B HayKe M IPOU3BOJCTBEHHOW JaesaTenbHOCTU. Ha 31HX
3aHATHUAX CTYAEHTHl yxke Ha | kypce mpuoOperatroT omblT oOuieHuss ¢ O9BM u
WCITIOJIb30BAHUSI CTATUCTHUYECKUX METOJIOB 00pabOTKMU pe3ysbTaTOB HAOJIOICHUH,
YTO COBEPIIEHHO HEOOXOIMMO i pPabOThl B CHEHHUAIBHBIX YYE€OHBIX U
MPOU3BOJICTBEHHBIX JaOOpPaTOPHUSIX.

B yLIG6HOM nponecce I OCBOCHUA HUCHUIINIMHBI HCIIOJIB3YIOTCA
CIICAYIOINEC TCXHUYICCKHUEC CPCACTBA.
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- KOMIIBIOTEpPHOE W MYJbTUMEIUWHOE O0OpymoBaHHWe (HA JEKIUSIX, IS
CaMOKOHTPOJISl 3HAHUN CTYJIEHTOB, JJIsi 00€CIeYeHHs CTYJEHTOB METOANYECKUMHU
PEKOMEHIALMSAMH B AJIEKTPOHHOU (hopMme);

-pubOpel M 000pyJOBaHWE Y4YEOHOTO Ha3HayeHUsl (MpPU BBINOJIHEHUHU
71a60paTOPHBIX PadoT);

- MaKeT NPUKIAAHBIX OO0YyYalolIMX MpOrpaMM (IJIsI CaMOIIOATOTOBKH |
CaMOTECTUPOBAHU);

B pamkax ydebGHOrO mporiecca mpenyCMOTPEHO MPUTIIANICHUE JJI YTCHUS
JIEKIUN BEAYUIUMX YYEHBIX U3 LIEHTPAIbHBIX BY30B U aKaJ€MHUUYECKUX HUHCTUTYTOB
Poccumn.

6.Y4eOHO-MeTOoAMYeCKOE O0ecleyeHue CaMOCTOATebHOH PadoThl CTYICHTOB.
OuneHouyHble  cpeacTBa sl TeKYyLIero  KOHTPOJISA  yCIeBaeMOCTH,
MPOMEKYTOYHBIH KOHTPOJIb.

YcrneBaeMoCTh OLIEHUBAETCS IO CPeCcTBaM (DPOHTAIBHOTO OIPOCa, MPOBEICHUE
KOHTPOJIbHBIX padoT, KoutokBuymMoB. dDopma OIEeHKM B BHJE 3a4eTa, SK3aMEHa.
OrneHnnBaeTcs caMoCTOsITENbHAs padoTa CTy[eHTa, IOMAITHEE 3aJjaHue.

CamocrosiTenbHast paboTa CTYJIEHTOB pEaM3yeTCs B BUJIE:
" TIOATOTOBKH K KOHTPOJIBHBIM paboTaM;
" TIOATOTOBKH K CEMHHAPCKHM 3aHSATHSM;
= odopmieHUS  JTA0OPATOPHO-NIPAKTUUECKUX  paboT  (3amoJjiHeHHE
Ta0NHII, perIeHUE 3aa4, HallMCaHUE BHIBOJIOB);
" BBHINOJHCHUS WHAWBUAYATbHBIX 3aJaHUN 10 OCHOBHBIM TeMaM
JUCITUTUTUHBI,
* HamucaHue pedepatoB 1o npodiemam aucuumuivHb "dusuka'.
DK3aMeH B KOHIIE BTOPOTO CEMECTpa, BKIIFOYAIOIINI MPOBEPKY TEOPETUUECKHUX
3HaHUHI ¥ YMEHUE PEIICHUS 10 BCEMY MPOICHHOMY MaTepuaiy.

1. ®oHa OLEHOYHBIX CPEIACTB /I MNPOBEPKH TEKYyIIero KOHTPOJs
yCIneBaeMoOCTH MPOMEKYTOYHOM aTTeCTALM.

1.1. Ilepeuenvs KomnemeHyuil ¢ yKazanuem IManoe ux (opmuposavus e
npouecce 0C80eHUs 00PA308aMENIbHOI NPOZPAMMBL. .

Kon HaumenoBanue | Ilnanupyembie Ipouenypa

KOMIIETEHIIUM | KOMIIETEHIIUH U3 | pe3yJabTaThl 00y4eHHs OCBOCHMS

3 Proc BO | 1rocC BO

IK-2 Crocoben 3HaTh: YcrHbli ompoc,
IIPUMEHSATH OTYET 110

IIpEMETHBIE ® OCHOBHBIC  (H3HYECKUE 71a00paTOPHBIM
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3HAHUSA TIPH
peanuzanuu
00pa3oBaTeIbHOT
0 Tporecca

3aKOHbI W HX CJICACTBUA

(busmyeckue OCHOBBI
MEXaHUKU; KoyieOaHusd WU
BOJIHBI, OCHOBBI
MOJIEKYJISIpHON (DU3UKU U
TEPMOTMHAMUKH,

AIEKTPUYECTBA u
MarHeTu3ma, OTITHKH,
aTOMHOM W SIICPHOM
bu3uKn), buszngeckue

MIPUHIIMIBI UCCIICIOBAHUS
XAMHAYECKHUX,
OMOJIOTHYECKHUX 51
CEIbCKOXO3SIMCTBECHHBIX
OOBEKTOB M H3MEPECHUS

OTJIETBHBIX 1704
XapaKTePUCTHK;
OCHOBHBIE 3aKOHBI
¢buzukwy, buznyeckue
SBIICHUS u
3aKOHOMEPHOCTH;
TEOPETUYECKHE  OCHOBBI
buznyeckux METO/I0B
aHaln3a BEILeCTBa,
XapaKTEPUCTHKH
¢busnueckux  (HaKkToOpoOB,
OKa3bIBAIOIINX
BO3JCMCTBHE Ha KUBOMU
OpraHu3M;
METPOJIOTHYECKHE

TpeboBaHusl Mpu padboTe ¢
(buzryecKou

anmnaparypou,  IpaBUIa
TEXHUKH  0€30MacHOCTH
paboThl B XHUMHYECKOUH

naboparopuu 17§ C
(bu3HIecKom
arnmnapaTrypou;
HKOJIOTHYECKUE u
THYECKHE aCTICKTBI

BO3JICUCTBUN (PU3NUECKUX
(aKkTOpOB Ha YETIOBEKA.

YMmern:

CcO31aBaThb 141

paboTtam,
penieHue 3aaad,
KOMITbIOTEPHOE
TECTUPOBAHUE,
Ipe/ICTaBIICHUE
pedeparos,
BBITIOJIHEHUE
TBOPUYECKHUX
3aJaHUN

20




aHaJIM3UPOBATHh HA OCHOBE
(U3MYECKUX 3aKOHOB H
UXx CJIEJICTBUU
TEOPETUYECKUE  MOJECIHU
SIBJICHUW [IPUPOJBI;

o U CIIOJIb30BATh B
[IPAKTUKE BAKHEUILINE
buznueckue
HU3MEpUTETbHBIC TPUOOPHI
Y TIPUEMBL.

Baanern:

YCTPOMCTBOM HCHOJIb3YyEMBIX

UMU NPUOOPOB U MPUHIUIIOB

WX JICUCTBUS, TPUHOOpPECTH

HAaBBIKU BBITIOJIHEHUS
buznUecKux U3MEPEHUN,
IPOBOUTD 00paboTKy
pe3yJIbTaTOB HW3MEPEHUU C
HCIIOJIb30BaHUEM
CTaTUCTUYECKUX METOJ0B U
COBPEMEHHOM

BBIUMCIIMTEIIbHON TEXHUKH.

IIK- 6

. CnnocobeH
UCII0JIb30BaTh
TEOPETUUYECKHUE U
PaKTUYECKUE
3HAHUS JJIs
TTOCTAaHOBKHU U
perieHus
HCCJIETIOBATEICK
uX 337249 B
MIPEAMETHOU
obnactu (B
COOTBETCTBUHU C
npoduiiem u
YpOBHEM
00y4eHus1) U B
obnactu
00pa3oBaHUs

3HATH:

® I10JIh30BATHCS
TEOPETUICCKUMHU OCHO-
BaMH, OCHOBHBIMH
MOHSATUSMH, 3aKOHAMHU W
MOJIEISIMU Kypca (PU3HKH;

® YMCHHUSIMH HCIIOH30BAHMSI

HAyyHOM W y4eOHOM
JUTEPaATYPHI;

e (hu3mueckue mapaMeTpshl,
XapaKTepU3yOIIHe
(GyHKITMOHATIBLHOE
COCTOSIHI€  OpPraHOB W
TKaHEH: MEXaHUYECKHUE,
DIIEKTPUIECKHE,
3JIEKTPOMAarHUTHbIE,
ONTUYECKHE.

Ymerb:

®IIPUMCHSTHh IOJy4YCHHBIC
TEOPETUYECKHE  3HAHUS

pu pelIeHUN

YcTHBIM  OmpoC,
OTYeT o
J1a60paTOPHBIM
paboTtam,
peuieHue  3ajad,
KOMITBIOTEPHOE
TECTUPOBAHMUE,
MIPE/ICTaBIICHUE
pedepaTos,
BBITIOJIHEHUE
TBOPUYECKHUX
3aJlaHuH
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KOHKPCTHBIX  3aJad 110

pabote c
AKCIEPUMEHTAIILHOU
arnmnaparypou;

eCIIylIaTh U

KOHCIIEKTUPOBATH JICKITHH,
a TaKKe CaMOCTOSATEILHO
JIOOBIBAaTh 3HAHMS 10
M3y4aeMOU TUCIUILUINHE;

ey3araTh M KPUTHYECKH

aHAJIN3UPOBATh
[OJIy4aeMyIo Ha
CEMUHAPCKUX  3aHATHUAX
uH(pOopMaIuIo,

MOJIb30BAaThCA  y4eOHOM
nuteparypou, Internet —
pecypcamu;

®IIPUMEHATHh TOJTYYCHHBIC
3HaHWS TIPU  PCIICHHUH
3aJ1ad Ha BBICTYIUICHUSX,
Ha CEMUHAPCKUX
3aHATHSIX.

Baagern:

® YCTPOMCTBOM
HCTIONB3YEeMBIX UMH
MpUOOPOB U MIPUHITUTIOB UX
JICCTBUS,

e 1puoOpecTu HaBBIKU
BBITIOJIHEHUS  (PU3HUECKUX
U3MEPECHUU;

® [IPOBOJUTH 00paboTKy
pe3yJIbTaTOB U3MEPEHHMN C
UCIIO0JIb30BaHUEM
CTaTUCTUYECKUX METOJIOB
151 COBPEMEHHOU
BBIYUCIIUTEIBLHON TEXHUKH;

METOJIUKOU U

TEOPETUYECKUMHU OCHOBAMU

aHanau3a

AKCIIEPUMEHTAIBHOMN U

TeopeTuyecKkoi nHbopmaIuu

B 00J1aCTH (DUBUKH.

22



wn e

onkownE

Al R

el NS S

o1

7.2. TunoBble KOHTPOJIbHbIE 32]aAHUSA

IIpuMepHbIe TeMBbI pepepaToB N0 PU3NKe

1. Dusuueckue ocHo8bl MEXAHUKU
N3mepenne koddduiinenTa TpeHus: KaueHusl.
I'upockon u ero NpuMeHEHUE B TEXHUKE.
l'azoguHamMmuyeckre METOIbl YyCKOPEHUS TEJl.

11. Dnexmpuuecmeso u macHemuzm
HN3mepeHne ManbpiX TOKOB, HAIPSKEHUM U 3aPSI0B.
MarHuTHbI€ 1IeTIH B TEXHUKE.
N3mepeHre MOIITHOCTH B AJICKTPUUECKUX TIETISX.
DJIEKTPUYECKHUE TOKH B aTMOC(]epe 1 rpo3bl.
DJIEKTPOMarHUTHBIE METO/Ibl YCKOPEHUSI TEJL.
[IpuHUIMT TEUCTBUS SIEKTPOMArHUTHBIX PEAKTUBHBIX JBUTATEICH.

111. Qusuxa konebanuii u 01H
HenuHeiliHpie 3JIEKTPUYECKHE LIETIH.
Paspemaroniasi cnocoOHOCTh ONTUYECKUX MPUOOPOB.
JlazepHslii uHTEpDHEPOMET.
Uucnennslt pacuet Audpakiiuyi CBETa Ha KPYTJIOM OTBEPCTHH.
PacTpoBbIli 3JIEKTPOHHBIA MUKPOCKOIL.
Oddext Jonmiepa u ero npuMeHEHUE B TEXHUKE.

V. Cmamucmuueckas gpusuxa u mepmoouHamura
BnusiHue mryMoB Ha TOYHOCTh U3MEPEHUM.
SABnenue nudpdy3un U MOIEKYISAPHBIE MYYKH.
Oe-CreKTPOCKONUs B BAKYYMHOU TEXHOJIOTHH.
[Ipumenenue s dexron 3eedeka, [lenbThe 1 TOMCOHA B SHEPTETHUECKUX

CUCTCMAX KOCMHUYCCKHUX aIlllapaToB.

Teopema HepHcTa u ee cinencTpus.
Camoopranuzanus B GU3NIECKUX CHCTEMaX.

IIpuMepsl TECTOBBIX 3aJaHUH 110 (PU3HKeE

MexaHuka

1. Teno maccoii 2 kr moaHATo Haj 3emiiei. Ero norennuanbHas sueprus 400 Jx.
Ecnu Ha moBepxHOCTH 3eMIIM OTEHITMAIbHAS DHEPTUS TeJIa paBHA HYJIIO U CUJIaMU
CONPOTHUBJICHUS BO3AyXa MOXHO IIPEeHEOPEUb, CKOPOCTh TeJIa MOCIE MPOXOKICHUS
Y4 paccTOSTHUS 10 3€MJTU COCTABHT ...

1)20m/c  2) 14m/c  3) 10m/c  4) 40 m/c
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2. K Touke, nexaieid Ha BHEIIHEH OBEPXHOCTHU JAUCKA, NPHUII0KeHbI 4 cuitbl. Eciu
OCh BPAILCHUS IPOXOAUT Yepe3 LHEHTP O JUCKA NEPIEHAUKYISIPHO IUIOCKOCTH
PUCYHKa, TO IJIEYO CUJIbl F4 paBHO. ..

Db 2)c 3)o 4)a
3. Iuck paBHOYCKOPEHHO BpaAIIa€TCs BOKPYT OCH (CM.pHC.). YKaXKUTE
HaIpaBJIeHUE BEKTOPA YIJIOBOTO YCKOPEHUS TOUKH 4 Ha 00071e THUCKa.

1)3 2)1 3)2 4)4
4. Ecnu a, v a, - TaHreHUMalbHasi 1 HOPMaJibHasl COCTABJISIIOLINE YCKOPEHUS, TO
COOTHOIIEHHUS a,= a = const, a, =0 CHpaBeIJIUBbI JIA. ..

1) npsAMONTMHENHOTO PABHOMEPHOT'O JIBUKEHUS

2) paBHOMEPHO KPUBOJIMHEWHOTO JIBUKEHUS

3) paBHOMEPHOI'O ABUKEHUS 110 OKPYKHOCTH

4) npsIMOJIMHEWHOTO PABHOYCKOPEHHOTO JIBUKEHUS

5.Ecmu a. ¥ an- TaHTeHLMAIbHAs U HOPMAJbHAs COCTABIISIONINE YCKOPEHHS, TO
JJIA HpﬂMOHHHeﬁHOFO paBHOYCKOpeHHOFO JABHXKXCHUA CHpaBeI[J'II/IBI)I COOTHOIIICHUA.
1) a,#const; a, =0 2)a=0;a,=0
3) a,=a=const;a, =0 4)a,=0; a,=const
6. Jluck paamyca R Bpaiaercsi BOKpyr BEpTHKAILHOM OCH PaBHO3aMEIJICHHO C
3aJIaHHBIM HaIIPaBJICHHEM BEKTOPA YIJIOBOI'O YCKOPEHUS & . YKaKUTE
HaIpaBJICHUE BEKTOPA JIMHEHHON CKOPOCTH U .
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N4 2)2 3)3 4)1
7. I3 cnenyrommux MaTeMaTHYeCKUX BIPAXKEHUM BTOPOTro 3akoHa HeroToHa

BBIOEpUTE MTPABUIILHOE:
1)F=ma 2)9=const 3) F=m’a 4) F1=-F, 5) F=ma 6) F=mJ

8. Ypyroe CTOIKHOBEHHUE — 3TO TAKOE CTOJIKHOBEHHE, TP KOTOPOM TeJa
0OMEHUBAIOTCA:

1) ummynbcamMyu U KUHETUYECKUMU SHEPTUAMHU, & BHYTPEHHUE
SHEPrUM UX HE U3MEHSIOTCS;

2) UMITyJIbCaMU M KHHETHYECKUMH HEPTUSMU U MEHSIOT CBOH
BHYTPEHHHE SHEPIHH;

3) TOJIBKO BHYTPEHHUMU SHEPTUSAMU

9. Kakoii npogobKuTebHOCTH 1 TOJKHBI ObLITH OBITH CYTKH Ha 3eMJie, YTOObI
Tena Ha 3kBaTope He uMenu Beca? Cuutath paanyc 3emiin R=6400kmM.

1) T ~0,01%T, 2) T ~0,02%T, 3) T~0.1xT, 4) T~03*T, 5)
T ~05%T,

3neck Tp=244 (3eMHBIE CYyTKH).

10. VI3 npuBeneHHBIX HIKE (hOPMYITUPOBOK TpeThero 3akoHa HetoToHa BEIOCpHTE
PaBUIIBHYIO:

1) nBa Tena B3aMMOJCHCTBYIOT MEXIY COOOI0 CHIIaMUA PAaBHBIMU 10 MOJTYJIIO;

2) nBa Teja B3aUMOJEHCTBYIOT MEXIY COOOI0 CHJIaMU, HAITPaBJICHHBIMH B
IIPOTHUBOITOJIOKHBIC CTOPOHEI;
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3) nBa Tena B3aUMOJICHCTBYIOT MEXKIy COO0I0 CHIIaMU PaBHBIMU IO MOAYJIIO U
HaNpaBJICHHBIMU B TIPOTHUBOMOJIOKHBIE CTOPOHBI BJIOJIb MIPSMOM, COSAMHSIONIEH
LEHTPBI Macc ITHUX TEJ.

11. Ha ropu30HTaIbHOM CTOJIE CTOUT COCYJ, HAMIOJHEHHBIN BOJI0M. B kakom mecTte
COCy/ia HaJIo CJeNIaTh OTBEPCTHE, YTOOBI CTPYS U3 HEro OMiia B MOBEPXHOCTH CTOJA
BO3MO>HO JlaJibllle OT cocyia?

1) Ha paccrossaum 1/3 BBICOTHI COCy/Ia, CUUTAs OT JTHA COCY/Ia;

2) Ha paccTossHUU 1/3 BBICOTHI COCYy1a, CUUTAs OT MOBEPXHOCTH BO/IBI;

3) Ha paccTossHUM 1/2 BBICOTHI COCy/Ia.

12. I'paBuTaninOHHAas 3HEPTUS MIAPOOOPA3HOTO0 HEOECHOTO TeNa JaeTCs
CJIEIYIOIUMHU (HOPMYITaMHU:
1) Ez—gGMZ; 2) -2 M_Z; 3) E=£GM—22; 4) Kn/v?,
5 R 5 R 2 R
rae G — rpaBuTanioHHas ocTosiHHast, M — macca HebecHoro Tena, R — panuyc
apooOpa3HOro Teia. YKaKUTE MPaBHILHOE BEIPAKEHHE.

13. B ogHOM ciiydae aBTOMOOWJIb MPOILIET MEPBYIO MOJOBHHY IIYTH CO CKOPOCTHIO
40 xm/4, a BTOPIO TTOJIOBUHY ITyTH — CO CKOPOCTHIO 80 KM/4, a B IPYyroM cirydae
NEPBYIO MOJIOBUHY BPEMEHU JABUTAIICS CO CKOPOCTHIO 40 KM/4, BTOPYIO MOJOBUHY
BpPEMEHU €O CKOPOCThIO 80 KM/Y. ONIPEAEIUTh CPEAHUE CKOPOCTH B KaXKIOM
ciIyyae.

1) CpenHue CKOPOCTH B 000UX CITydasiX OJJMHAKOBBI;

2) Cpennsis CKOpOCTh B IEPBOM CiIy4dae OOJIbIIIE, YEM BO BTOPOM;

3) Cpennsisi CKOPOCTh BO BTOPOM cliydae OOJIbIIe, YeM B IIEPBOM;

Bri6epute npaBuIbHBINA OTBET.

14. IToe3n maccoit 500 ToHH moHUMAaETCs co CkopocThio 30kM/4 110 ykiIoHY 10 M
Ha | kM nytu. Kosddumment tpenus 0,002.
Onpenenutbs MOIIHOCTb, PA3BUBAEMYIO JIOKOMOTHBOM.

Pemmre 3anauy u yka)XuTe IpaBUIJIbBHBIA OTBET.
DN=1000kBm 2)N=730xkBm 3) N=470kBm 4)N = 840 xkBm

MouJiekyasipHas pu3uKa U TEPMOTUHAMHKA
1. CocTosiHuE ueaaIbLHOTO raza onpeaeseTcs 3HaYeHUsIMU TTapaMeTpoB: Ty,
Po, Vo, tae T — TepMoauHamMudeckasi TeMIeparypa, p — AaBieHue, V —
o0beM raza. OnpenereHHOe KOJIMYECTBO Ta3a MmepeBeiu u3 cocTossHus (3po,
Vy) B coctosinue (po, 2Vo). [lpu 3TOM ero BHYTpEHHSSI SHEPTHA. ..
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1) yBenmuumiach
2) YMEHBIIIHMIIACH
3) HE U3MCHMIIACH

2.Ecin AU — u3MeHeHne BHyTpeHHE! dSHEePruu ujeaabHoro raza, A — padora
raza, Q — KOJIMYeCTBO TEIIOTHI, COOOIIIAEMOE ra3y, TO sl U300apHOTO
HarpeBaHMs Ta3a CIpPaBeIJIMBbI COOTHOIICHHUSI. . .

1) Q>0; A>0; AU=0
2) Q>0; A>0; AU>0
3) Q=0; A<0; AU>0
4) Q>0; A=0; AU>0

3.CpenHsisi KWHETUYECKask SHEPTUsl MOJIEKYJIbl UICAJIbHOTO ra3a npu
1 .
temrieparype 7 paBHa & =§kT . 3xecw I=n, + Ny, + 2Ny, TIe Ny, Ngp U Ny — YUCIIO

CTeneHel CBOOO/IbI MOCTYNATEIFHOTO, BPAIIATEIBHOTO U KOJIEOATEIIbHOTO
JBH>KEHUN MoJieKybl. [Ipy ycioBuu, 4T0 UMEIOT MECTO TOJIBKO
IIOCTYNaTENILHOE U BpalaTeIbHOe ABMKECHUE, 11 BoIstHOTO apa (H,O) uncio |

paBHoO...
1)3 2) 6 3)5 4)8

4. TennoBas MammHa padotaet no uukiy Kapuo. Ecnu Temneparypy
HarpeBartesis U XOJIOUIbHUKA YBEIUYUTh Ha OJMHAKOBYIO BelinunHy AT, To

KIIJI nukna. ..
1) He u3BMEHUTC 2) YMEHBIIUTCS 3) YBEIUUYUTCS

5.Ha (P,V)-auarpamme n300pakeH HMUKIHYSCKUN POIECC.

P

0 1
0 1 2 3 4/

6.Ecu AU — nu3MeHeHne BHYTpEHHE SHEPTHUH UealbHOrOo ra3a, A — paboTa
ra3a, Q — KOJIMYECTBO TEIIOTHI, COOOIITaeMOe rasy, To 11 mporecca AB
CIIPaBEIJIMBBI COOTHOIIICHHUS. . .
a. Q>0; A>0; AU=0
b. Q=0; A<0; AU>0
c. Q>0; A=0; AU>0
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d. Q>0; A>0; AU>0

7.0npenenurTe CpeIHI0I0 KHHETUUECKYIO SHEPTHIO MOCTYIATeIbHOTO JBUKEHUSI
MOJIEKYJI BO3/lyXa IIPY JIaBJICHUU 10° [Ma u KOHIIEHTPAIIMU 3TUX MOJICKYJI 2,71025
-3
M.
1) 3,810k 2) 56104k  3) 3,210k
4)910%x  5) 1,210

8.Kak nu3MeHHUTCs BHYTPEHHSISI SHEPTHS UACAIHOTO ra3a Mpu U30TEPMUUECKOM
cxatun?
1)U=0 2)AU>0 3) AU=0 4)AU<0 5) AU moxeT uMeTh J1r000¢e

3HA4YCHHC

9.3aBUCUMOCTD JaBJICHHUS T'a3a OT €ro o0bema Boipaxkaercs: popmynoit P=aV, rae
a=const. Yemy paBHa paboTa, coBepIaemasi ra3oM MPHU €ro PACIIUPEHUU OT
o0bema V; 10 oonema V,?
1) al2(v,-V,F 2) al2v,2-V?) 3) alv,’-V2)  4) alv,-V,)
50

10.MoJieKyJibl, KAKOTO U3 MEPEYUCICHHBIX I'a30B, BXOASAIIMX B COCTaB BO3yXa, B
PaBHOBECHOM COCTOSIHMH 00J1aJjat0T HauOOJIbIIeH cpeHel apupMeTHIeCKOn

CKOPOCTBIO?
1) N, 2) O, 3) H; 4)CO,

11.11py KakuX ycIOBUSX peasIbHbIE ra3bl MOAUYUHSAIOTCS 3aKOHAM UEAJIbHOTO Tra3a?
1) mpu GONBIIMX TUIOTHOCTSAX M HU3KUX TEMIIEPATYpPaXx;
2) npu MajibIX IUIOTHOCTSIX U HE OYE€Hb BBICOKHX U HE CIIMIIKOM HU3KUX
TeMIIepaTypax;
3) mpu MasbIX INIOTHOCTSAX M BBICOKUX TEMIIEPATypPaAX;
4) mpu MaJbIX INIOTHOCTAX U HU3KUX TEMIEPATypax;
5) npu 60BIIKX MJIOTHOCTSX U HE OYEHb BBICOKUX U HE CIIMIIKOM HU3KUX
TEMIEPATYPAX.

12.113 xanenbHUILbI HAKanaau paBHbIE MACChI XOJOAHOU U ropsiueit Boasl. Kak v BO
CKOJIBKO Pa3 U3MEHIICA KO3(PPUIIMEHT TOBEPXHOCTHOTO HATSKEHUS BOJIbI, €CJIH B
nepBoM citydae oopazoBanoch 40, a Bo BTopom 48 karmeinnb?

1) ysenmuuwics B 1,2 pa3sa;
2) ymenbinwics B 1,2 pa3a;
3) He u3MeHuICs;
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4) yBenmuwics B 2,4 pasa;
5) ymenbmuics B 1,44 pasza

13.Kputndeckas temnepaTypa OnpeaeasieTcs U3 BbIPaKCHUS:
1T, =36 2) T, =al276 3) T, =8a/27TRs¢ 4) T, =36/27a°
3aech a u ¢ noctosiHHbie Ban-/lep-Baanbca.

JJIeKTPUYECTBO U MAaTrHETH3M

1. Konpencarop emkoct C TMPUCOEAMHEH K HCTOYHHKY TOKa, KOTOPBIM
NOJAJIEP)KMBAET Ha €ro oOkiaakax pasHocTh mnoreHuuanoB U. Kakoil 3apsin
MPOTEKAET Yepe3 MCTOYHUK MPU 3aMOJHEHUU MPOCTPAHCTBA MEXIY IUIACTUHAMU

KHUIKOCTBIO C I[PIBJ'ICKTpH‘-IGCKOfI IMPOHHUIIACMOCTBIO g?

D Y dudens 9L Hue 5) L -

2. TloBepxHOCTHas TJIOTHOCTH 3apsiIOB Ha HEKOTOPOM YYacTKE IMPOBOJIHHKA,

8
IIOMEILEHHOTO B JJIEKTPUYECKOE IoJie, okaszainoch 1,77 10 Ky , . Kakosa
M

HaMNps’KCHHOCTD ITI0JIAA HAa 9TOM y‘—IaCTKe?

) 1102 %2 22100 2. 3)5510° 2. 4)310° 2. 5) me coorsercrryer Hu
M M M M

OJHH.

3. Onpenenute CUy TOKA Ha y4acTKe IIeTH, eciau @1 - ¢, = 10B &, = 5B ¢, =3B
Ri=3 OM R,=2 Om r;=r,=0,5 Om

- 1) Lo 293A 3)2A 4) %A;

_:h||_|:|—|}— 5134

4. beckoHEYHO [UIMHHBIA TMPOBOJ O0pa3yeT KPYroBYIO TMETII0, KacaTeIbHOU
npoBoay. Ilo mpoBomy uaer tok cunoit | = S5A. Halitu paguyc netiu, eciu
W3BECTHO, YTO HANPSHKEHHOCTh MATHUTHOTO MOJS B LIEHTpPE NMeTiIu paBHO H =

a1 2
M
1) 12w  2)310"m; 3)210% 4)0,08M; 5)310%wm

5. ITo ByM KOHTYpaM C B3aHMHOH HHIYKTHBHOCTHIO 2 I'H TekyT Tokn 2 A u 5 107
A. OnpenennuTth B3aMMHYIO SHEPTUIO TOKOB B 3TUX KOHTYpax.
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1) 510% x; 2) 210" Jx; 3)2 ok,  4)4 Jx; 5) He COOTBETCTBYET HU
OJIMH.

6. Ykaxute cpeau MEepedyrCIICHHBIX BBIPAKEHUN (OPMYITY, OMPEAESISIONIYI0 YTO
€CTh MHIYKIUSI MarHuTHOTO noJis ( F - cuna, M - MOMeHT cun)

1 dl 7|
Axr?

_ dF M
: 2y 5. 9. _ Muax . :
; ) B i 3) B s 4) HU OJUH ; 5)

1) aB= u,

BCC.
7. Kak cBsi3aHHO HAIps’KCHHOCTD € HOTCHLII/IaJ'IOM?

ap

- (a”gpﬁ op .. Op - a9 .
on’

1)-E= = +7y/+5kj ;2)E=grad ¢;3) E=grad ¢ ; 4) E=
5)E=-grad ¢

8. B uens ¢ nepemennsiM HanpspkeHueM U = Uy COS ot BKITIOYMIA WHAYKTUBHOCTh

L ¢ aktuBHBIM conpoTuBiieHneM R. OnpenenuTs TOK B LENH.

1) %cos(mt— 9)

Lw
, rae Qo =—F——.
IR o

U R
2) —=cos(wt-¢), rze tgp=——.
) — cos(wt - @), rze tgp —

Lo

3) ﬂCOS(ooz‘—go) e lgp = ——,
Lw , VR +0??

R

U
4 —OCOS ol-gp), e COSQp =—F7———.
) JEr b e ol

Lo

VR +0’ 2

U
5) —a(ﬁCOS((()f-f- @), e cosp =

9. Yrto Takoe HaNpsHKEHHOCTD MOJIsA?

Dowi Dot ) D 5 o

dre, r?’ Are, r? Are.r’ Are r?
0 0 0 0

10. Ot yero 3aBUCUT HANIPSHKEHHOCTD AJEKTPUUYECKOTO MO ?

1) OT BeMUMHBI TPOOHOTO 3apsifia U CUJIbI, TEHCTBYIOLIEH Ha HETO.

2) OT CHJIBbI, IEUCTBYIOIICH HA TPOOHBIH 3apsij.

3) OT 3apsia CO3IAOIIETO MOJIE U OT CPEIBI.

4) oT BeNMUMHBI 3apsa, CO3AAIOIIETO TOJe, yIaIeHHOCTH CO3JaTelis MO U OT
Cpelbl.

5) oT 3apsjga, CO3JAIOIIETO MOJe, CPedbl, INle ONpPENeNseTcs IO0Je, BETUYHHbI
poOHOTO 3apsija.
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Onrtuka

1. Kakoe w3 BBIpaXEHUI OmpeaenseT MpeneiabHbId Yroa MOJHOTO BHYTPEHHETO
OTpaKeHHS /IS Ty4da CBETa, UAYIIETO U3 CPebl C TIOKa3aTesieM MPETOMIICHHS Ny B
Cpely ¢ ToKasareseM MpeJloMIIeHus N, (N>Ny)?

1.sina=mln,;, 2.sina=n,/n; 3.sina=1/n;4 sina=1/n,;
5. Cpenu oTBeTOB 1-4 HET MPaBUIIBHOTO.

2. OnpenenuTs ONTHYECKYIO CHIIY pPacCEUBAIOLIEH JUH3bI, €CIM U3BECTHO, YTO
npeaMeT, TMOMEIICHHbIM mnepea Hed Ha  pacctossHuu 0,4 M, JaeT MHHUMOE
n300paxkeHHe, yMEHbIIIEHHOE B 4 pa3a.

1.-7,5 outp; 2. 7,5 nutp; 3.-10 gntp; 4. -5 antp; 5. 5 aoTp.

3. Kakue w3 HWKENPUBEICHHBIX YCIOBHUH SBISIOTCS YCIOBHSIMH MHUHUMYyMa OT
TU(QpaKIMOHHON peIeTKu?

1. dsinp=mA; (m=0+1+2,..))

2. bsinp=mA;, (d=a+Db)

3. dsing=(m+ pl N)A; (p= 1.2,...,N-1)

4. d(sina —sing) =mi; o -yroJ majcHus

5. dsina=mA; 6.Cpenu oTBeTOB 1-5 HET BepHOTO.
4. Tlom kakuM YIJIOM HYXHO OTpa3uTh Jyd OT KpUCTAUIa C TIOKa3aTeleM
npesoMIIeHUsT N, 9TOOBI MOMYYUTh MAaKCHMAJIbHYIO MOJSIPU3AINNI0  OTPAKCHHOTO
ay4da?

1. p=arccosn;, 2. ¢=arcctgn; 3. p=arctgn;, 4. ¢@=arcsinn; 5. Cpenn
OoTBETOB | -4 HET MPaBUILHOTO.

5. Kak m3menntcs yactota KpacHou rpanuilbl hoTodddekra, ecnu mapy paamyca
R coo0muTh mosoKuTENbHBIN 3apss (7

1. VBemuuutcs Ha  e€q/ (4neyRA); 2. He wusmenurcs; 3. YMeHbIIUTCA Ha
eql (4rey Rh);
4. VBenuuures Ha eq/ (4rgg R?h); 5. VMeHbiunTes Ha €q | (4re R h).

6. Kakyro MakCUMaJbHYI0 KHHETUYECKYIO SHEPTHIO MMEIOT BBIPBAHHBIC U3 JINTHUS
3JIEKTPOHBI [IPH 0OIydeHHNH cBeToM ¢ dactoroil 10° I'n? (A=2,4 oB, h= 6,62
10°* Jx.c, 1 3B =1,9.10""° [Tx).

1.0,95-B; 2. 2,55B; 3. 1,33B; 4. 3,155B; 5.1,743B.

ATOMHAas U AiepHas GU3NKA
1. Ha ocHOBe pe3yibTaTOB KakuX OMBITOB Pe3epdop/ npeioKui miIaHeTapHy o
MOJIeJIb aTOMa.

1. Omnsitel JIenappa.
2. OIBITHI 110 B3aMMOJICHCTBHIO TIPOTOHOB C BEIIIECTBOM.

3. boMOapaupoBka o- 4aCTUIIAMU METAJUTMYECKUX TIJICHOK.
2.YKaXuTe BTOPOH MPOAYKT SIACPHOUN peaKIuu: % Bet+,He—%C+2
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3.Kako#i mopsiakoBelii HOMep B Tabnuile MeHaeneeBa UMeeT 3JIEMEHT, KOTOPBIH
oOpa3zyeTcs B pe3ysbTare [3- pacnaja siipa 3JIeMEeHTa ¢ MOPSIAKOBBIM HOMepoM Z

1.7+1

2.Z-1

3. Z.

4. OmnpenenuTe YUCIO 3JIEKTPOHOB B JJIEKTPOHHON 000JI0YKE HEUTPaIbHOTO
aToma, B aTOMHOM SIIp€ KOTOPOIrO COACPKUTCSA 6 MPOTOHOB U § HEUTPOHOB.

1.0

2.2

3.6

5. Ilouemy Teopust bopa He cmoryia OOBSICHUTH CIEKTPAJIbHBIC 3aKOHOMEPHOCTH
I'emus?

1. bop mosib30BasCs TOJIBKO KIACCUYECKON (PU3MKOI
2.bop  monb3oBajics  KIACCMYECKOM  MEXaHMKOW U KBAHTOBBIMU
3aKOHOMEPHOCTSIMHU U3JIy4EHUS, TOIIyCKasl JOTUYECKYIO HEIIOCIIE0BATEIbHOCTD.
3. bop yuuThIBaN TOJIBKO KBAHTOBBIE 3aKOHOMEPHOCTH U3JTYUCHHUS.

6. Kakoe u3 Tpex TumnoB u3inydeHus (o, 3, Y) HE OTKIOHSIETCS SJICKTPUICCKUM H
MAarHATHBIM MOJISIMU?

1. o- uznydeHue

2. [B- uznydyenue

3. Y- U3My4YCHHUE.

/. KakoBO COOTHOLIEHWE MEXKIY Maccoil M, CTaOMIBHOrO siipa U CYMMOM Macc
CBOOOJHBIX NPOTOHOB Z M, U CBOOOAHBIX HEUTpoHOB N M, H3 KOTOPBIX
COCTAaBJIEHO PO

1. m,>Zm +Nm,

2. m,<Zm,+Nm,

3. m,=Zm,+Nm,.

8. IlposiBieHrEM Kakoro THIIa B3aUMOJECUCTBHUM, CYIIECTBYIOUIMX B MPHUPOJIE,
SIBJISIFOTCS SIIEPHBIE CUJIBI, ACHCTBYIONINE MEX Y HYKIOHAMH B siipe?

1. ayexkTpoMarHUTHBIE

2. I'paBuTaniMiOHHBIC

3. CuibHBIE

4. Cia0Orle.

9. KakoB nops/10K BEJTUYUHBI pajinyca sjipa aroma?

1. 10°%wm

2. 10%cm
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3. 10%em.
CamocTosiTesibHAsi pad0oTa CTYJIECHTOB peajin3yeTcs B BUjae:

" [IOATOTOBKHM K KOHTPOJIbHBIM paboTaM;

" TOATOTOBKHM K CEMHUHAPCKHUM 3aHATHUSM;

= odopmieHUS J1Ta0OPATOPHO-NIPAKTUUECKUX  paboT  (3amojiHeHHE
Ta0JIuII, peIICHUE 3a/1a4, HallUCaHUE BBHIBOJIOB);

" BBHINOJHCHUS WHAWBUAYAIbHBIX 3aJaHUH 10 OCHOBHBIM TeMaM
JUCITUTUTUHBI,

* HamucaHue pedepatos 1o npodiemam aucuumivHb "dusznka'.

a) IIpumepuuie eonpocwvl 0 camonod2omoeku no mexanuke (I mooyav):

1. B dyem 3akmroydaroTcs KOOPAMHATHBIL M BEKTOPHBIM CIOCOOBI OINKCAaHUS
JIBYDKEHUA?

2. UYro Ha3bIBaeTCs CPEAHEN U MTHOBEHHOM CKOPOCTAMU M3MEHEHUS! KOOPIUHATHI
X TOUKH (Vyp, V) ?

3. YT0 Ha3bIBAETCS CPEJHUM U MTHOBEHHBIM YCKOPEHUSIMU TOUKU IO OCH X (Axcp,
ax)?

4. Uro omnpenensieT ypaBHEHHE X = Xg + Vyt? Kakoe nBH)xeHHE OHO OnMCHIBaeT?

Kaxk n3menstorcs co BpeMeHEM BETTUIUHBI Vy, ay?

5. UTo onpenensitoT COOTHOMIEHUS: Vy= Vyot ayl, X=Xo+Vyol+ at?/2?

6. Yo HA3BIBACTCS BEKTOPOM MEPEMEICHUS TOUKH [_|?

7. Yt0 Ha3bIBaeTCSA CPEAHUM M MTHOBEHHBIM BEKTOPOM CKOPOCTH TOYKHU (Vp, V)?
Kak nampaByieHbl 3TH BeKTOpa?

8. YT0 Ha3BIBAECTCS CPEIHUM M MTHOBEHHBIM BEKTOPOM YCKOPEHUS TOUKH (8p, )7
Kak onu HanpaBieHbl?

9. Kak cBsi3aH BEKTOp CKOPOCTH V CO CKOPOCTSIMH Vy, Vy, V,?

10. Kak HailTu MOayJIM BEKTOPOB CKOPOCTH, YCKOpEHHUS |a|?

11. Kak cBsi3aHbI KOOPAMHATHBIA U BEKTOPHBIN CIIOCOOBI OMUCAHUSI IBUKEHUS?

12. Kak pa3noxuTh BEKTOp YCKOPEHHS a Ha HOPMAaJbHYIO M TAaHTE€HIHMAIbHYIO
cocTasystronue (an u a,)?

13. Kak Biusier Ha BEKTOp CKOPOCTH V TOYKU TaHT€HUMATbHOE YCKOPEHHE a7

14.  Kak BiuseT Ha BEKTOP CKOPOCTH V TOYKH HOPMAIbHOE YCKOPEHHE dp?

15. Touka gBMXKETCS paBHOMEPHO 10 KpuBou. Yemy paBHO an? a7

16. Touxka IBMXETCS IO MPSAMOU C YBEIUYUBAIOIIEHCS CKOPOCThIO. UeMy paBHO ap?
ary

17. UYro Ha3bIBaeTcs CpeaHEdl yrioBOHW CKOPOCThIO? MTHOBEHHOM YIJIOBOM
CKOPOCTBIO?

18. Kaxk HanpaBiieH BeKTOp yIJIOBOU CKOPOCTU?

19.  Yrto Ha3bIBaeTCS CPEIHUM YIIIOBBIM YCKOpeHHeM? MTHOBEHHBIM YCKOpEHUEM?

20. Kak HanpaBlieH BEKTOp YTJI0BOTO YCKOpPEHUs?

21. Yewm ompenemnsieTcs YUCIIO CTENeHEeH CBOOOIbI MEXaHUYECKOW CUCTEMBI?

22. Kak HampaBJIeH BEKTOP 3JE€MEHTAPHOTO YTIIOBOTO TIEPEMEIICHUS?

23. SIBnsgercs M BEKTOPOM KOHEYHOE yTIIOBOE MepeMenieHne?
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24. Kax cBsi3aHbI JIUHEHHBIC U YTIIOBbIE KHHEMATHUECKHUE XapaKTEPUCTHKU?

25. Koneco Bpamiaercs BOKpYr HEMOJABUKHON OCH, TPOXOIAIIEH uepes3 LEHTp Macc.
Obnagaer sm  Jobas Touka Ha 0004€ HOPMaIbHBIM, TaHT€HLUAIbHBIM
YCKOPEHUEM, MEHSIOTCS JIM CO BPEMEHEM MOJYJM 3THUX YCKOPEHHUMH, €CIIU KOJIECO
BpallaeTcs:

a) C MOCTOSTHHOM YTJI0BOM CKOPOCTBIO W = CONSt;
0) ¢ IOCTOSIHHBIM YTJIOBBIM YCKOpeHueM [_]= const.

26. Kaxue cucteMbl OTCUETa HA3bIBAIOTCS HHEPLUATIHHBIMU?

27. Ilouemy mepBblii 3axkoH HbIOTOHA SBISIETCA CaMOCTOATEIbHBIM, XOTS Ha
NIEPBBIN B3I OH CJIEYET U3 BTOPOro 3akoHa HerotoHa?

28. Uto Takoe cuna? KakoBwl creacTBusi aeicTBus cuibl? Kak m3aMeputs cuiry?
Kak cymmupyrorcst cuiibl?

29. Uro Ttakoe macca? Kak wusmeputh Maccy? B deMm 3akirodaeTcs CBOMCTBO
AJIUTUBHOCTHA MacChI?

30. Yro Ha3bIBaeTCs MMIYJIbLCOM MAaTE€pPUATbHOW TOYKH U HUMITYJIBCOM CHUCTEMBI
MaTepUAIIbHBIX TOUEK?

31. CdopmynmupyiiTe OCHOBHOW 3aKOH JTUHAMHKH JJISI MaTEPUATBLHON TOYKH U JUIS
CHUCTEMBbI MaTepUaIIbHBIX TOYECK.

32. Kak 3anucarh ypaBHEHUE ABUKEHUS TEJIa B BEKTOPHOU U CKAIIIpHOU popme?

33.  Cdopmymupyitte III 3akon HpioToHa B ¢opme paBeHCTBA JEUCTBHUS W
MIPOTUBOICUCTBUSI.

34. Tlouyemy IPUHITUI OTHOCUTEIHHOCTH SBJISIETCS TIOCTYJIATOM?

35. Kakwue cuctembl OTCUETa Ha3bIBAIOTCS HEUHEPIIUATHHBIMU?

36. UeMy paBHa M KakK HarpapJieHa IIEHTPOOEKHAS CHIIa UHEPITUN?

37. CdopmynupyiiTe ycIOBUS paBHOBECHS Tella OTHOCUTEIHFHO PAaBHOMEPHO
BpallarouIeiicss HEMHEPIMAIbHONW CUCTEMBI OTCUETA.

38. Uro Ttakoe cuma Kopumomuca? Korma ona Bosnmkaer? Kak ompenenuts ee
HaIlpaBJIEHUE U BEJIUYUHY?

39. Uro Ha3pIBaeTCI MOMEHTOM CHJIBI (BETMUMHA, HANIpaBiIeHUE)?

40. CdopmynmupyiiTe OCHOBHON 3aKOH TWHAMHKH JJISI BPAIIATEIHHOTO IBYKCHHSL.

41. Yemy paBHa KMHETHUECKas dHeprus Bparmatomierocs tema? Chopmymupyiite
teopemy Kénura.

42. Yrto Ha3pIBaeTCI MOMEHTOM HMIyJhca MaTepuaibHOW Touku? KakoBa ero
BEJINYMHA U HaMpaBieHUe?

43. Yrto Ha3bIBaE€TCI MOMEHTOM MMITYJIbCa TBEPAOTO Tesa?

44.  Onpenenutre MOMEHT UMITYJIbCa MaTEepPUAbHON TOYKU MAacCOM m, JBUXKYILEHUCS
CO CKOPOCTBIO

45.  Yrto Ha3bIBaeTCA UMITYJILCOM MATePUATBLHON TOUKU?

46. Cdopmynupyiite Il 3akon HpioToHa B uMITyibcHOM (hopMe It CUCTEMBI Tell.

47. Yrto Ha3pIBaeTCA MMITYJILCOM CHIIbI? KakoBa CBSI3b MEXIy WMITYJIbCOM CHIIBI U
M3MEHEHHEM UMITyJIbCca TeJa, Ha KOTOpoe OHa JieicTByeT? PaccmoTpute 2 ciyydasi:
cuJia HEM3MEHHA; CUJia MEHSIETCS CO BpPEMEHEM.

48. CdopmynupyiiTe 3aKOH COXpAaHEHHS UMITYJIbCA CUCTEMBI T€T U OTAEIBHBIX €T0
IIPOECKLINMN.
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49.  UYrto HazpIBaeTcs pabOTOM CHIIBI?

50. TI'py3 mojaBelieH K HEPACTSKUMON HUTH M OTTSHYT B CTOPOHY OT MOJIOKECHHS
paBHOBecust Ha yron o. Kakue cuibl gedictByror Ha rpy3? Kakyio paboty
COBEPILAIOT 3TH CUJIbI HA ITYTH JIBHXKEHUSI €0 K MOJIOKEHUIO PaBHOBECHSA?

51. Kakume cuiabl Ha3pIBalOTCA KOHCEpBaTUBHbIMU?  HekoHcepBaTHUBHBIMH?
[IpuBenuTe NpuUMEPBHI.

52. Ilap, Haca)XCHHBIN HA KECTKHUI CTEP)KEHb, COBEPIIIACT MOJTHBIN 000poT. Kakyro
paboTy IpH 3TOM COBEPILIACT CUJIA TSHKECTH?

53.  Urto Ha3bIBaeTCAd KUHETHYECKON »Heprued tena, cuctembl Ten? Kak cBsi3aHbl
MEXTy cOO0M M3MEHEHHE KUHETHYECKON dHEepPruu 1 padborta cui?

54. UYto Ha3bIBaeTCs NOTEHIMAIbHOW »HHeprued cucrembl Ten? KakoBa cBs3b
M3MEHEHUS TOTEHIIMAIbHOM SHEPTUU CUCTEMBI C pabOTOM cui?

55.  Yto Ha3bpIBaeTCs MOJHON MEXaHUYECKOU dHEPIrHe cucTeMbl?

56. Kakue npuurHBl MOTYT BBI3BaTh U3MEHEHHE IMOJTHOM MEXaHWYECKOW SHEPTUU
CUCTEMBI?

57. CdopmynupyiiTe 3aKOH COXpaHEHUS MEXaHUYECKON IHEPTHUH.

58. CdopmynupyiiTe OCHOBHOE YpaBHEHHE JMHAMUKH BPAIATEIHHOTO JIBHXKCHHUS
TBEPIOTO TeJa (ypaBHEHHE MOMEHTOB).

59. CdopmynupyiiTe 3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCA CUCTEMBI TEll.

60. CocraBbTe CpaBHUTETHHYIO TAOJIUITY BETUYMH U 3aKOHOB JUIsl IOCTYNATEIHLHOTO
U BpaIlaTeIbHOTO ABUKCHUM.

61. ®dopmynupoBKa 3aKOHA BCEMUPHOTO TATOTSHHsI. Y CJIOBUS €T0 TPUMEHUMOCTH.

62. CpaBHEHHE TPaBUTAIMOHHOTO B3aUMOJCHCTBUS C JPYTMMH  BHJIAMH
B3aMMOJICHCTBHU.

63. BpruuciIuTe COOTHOIIEHWUE CHIIBI TPABUTAIIMOHHOTO TMPHUTSHKEHUS MEKITY
ANEKTPOHAMM K CHJIE UX JIEKTPOCTATUYECKOTO OTTAJIKMBAHUS.

64. PaccuuTaiiTe MOTEHIIMAT TPABUTAIIMOHHOTO TOJISI TOYCYHON MACCHI.

65. 3anummmre ypaBHEHHUE ABMKCHHS UCKYCCTBEHHOTO CITyTHUKA 3EMITH.

66. Ot 4ero 3aBUCHUT BEJIMYMHA YCKOPEHUSI CBOOOHOTO MajIeHUs?

67. Uemy paBHa TMOJHAs MEXaHWUYECKas OSHEPrus ABUXKYIIErocs IO OpouTe
MCKYCCTBEHHOTO CITyTHUKA 3eMJIn?

68. Paccuwmraiite 1, 2 1 3 KOCMHYECKHE CKOPOCTH.

69. 3anumure ypaBHEHHUE TapMOHUYECKOTO K0JI€0aTeTbHOTO ABUKECHUSI.

70.  OObsicHUTEe (QU3UYECKUI CMBICI [apaMEeTPOB KOJeOaHUs: aMIUIUTY/IbI,
NEepPHOJIa, YACTOTHI.

71.  Yro takoe ¢a3za konebanusn? Kak ¢aza koneOaHUs 3aBUCUT OT BPEMEHU?

72. B xakux eIuHUIAX U3MEPSAETCS Pa3HOCTH (a3 ABYX KoieOaHHt?

73. B ugewm 3axmovaetcs rpaduyecKkoe IpeIcTaBIeHue KoaeOaHmii?

74. Ot 4ero 3aBUCUT aMILIUTY/Ia U HadaJbHas (aza pe3yIbTUPYIONMIETO KOJIeOaHws,
SIBJISIFOIIETOCS ~ CYMMOM  JIBYyX CHHXPOHHBIX  CKaJISIPHBIX TapMOHHUYECKUX
Kosie0aHu?

Bonpocs! /151 caMOIOATOTOBKH 0 MOJIeKYJIsIpHOI ¢u3uke (I MOIynb):
1. UYT0 Ha3bIBAIOT TEPMOJMHAMUYECKON CUCTEMOM?
2. UYT0 Takoe COCTOSIHHE TEPMOJAMHAMUYECKON CHCTEMBI?
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Kaxoit Habop mapaMeTpoB OnpeaetsieT COCTOSTHUE CUCTEMBI?
Kakast TepmoinHaMuyeckasi cuctema siBJIsieTCs OTHOPOTHOM?
Kakas TepmoinHaMuueckasi cucTeMa Ha3bIBa€TCs PaBHOBECHOM?
UTo Takoe MaKpOCKOIMYeCcKas cucrema?
Kakue TpynHOCTHM BO3HUKAIOT MPU OMUCAHUU MaKPOCKOMHYECKOM CHUCTEMBI

MEXaHU4YECKUMHU METOAaMu?
Kakue mapameTpbl cCTEMBI Ha3bIBAIOTCS MAKPOCKOTTMYECKUMU ?

Q. Kakue nmapameTpsl cucTeMbl Ha3bIBAIOTCS MUKPOCKOTMYECKUMU ?

10. Kaxk nomyyuTh 3HAUEHHS MAaKPOCKOMHMYECKHX MapaMeTpOB, €CJIH H3BECTHbI
MUKPOCKOIIUYECKUE apaMeTphl?

11. B 4ém coCTOUT METO]T CPEHECTATUCTUUECKOTO CPETHETO?

12. Kakwue cucteMbl Ha3bIBaIOT KBA3U3aMKHYTHIMH U KBa3WHE3aBUCUMbBIMU?

13. Kaxumu mapameTrpamu XxapakTepH3yeTcs COCTOSHUE CTATUCTUYECKON CUCTEMBI?

14.  Yto Takoe SHTPOMNHUS B CTATUCTHUYECKOU (pu3nke?

15. Kak BhIUMCISETCS SHTPONUS B CTATUCTUYECKOHN (u3uke?

16. Kaxum ycioBHsSIM yIOBIETBOPSET CTATUCTUIECKAS SHTPOIIHS?

17. Kak cBsizaHbl Mexay cOOOM PHEPrus, SHTPOIHUA U TeMiiepaTypa’?

18. Kakumu cBoiicTBaMu 00J1aaeT MOJICTh "HIeaIbHBIN raz"?

19. Yewmy paBHa cpenHeKBaapaTHUHAs CKOPOCTH V *?

20. Yemy paBHa cpellHASI KHHETUYECKast SHEPTUsl & aroma’?

21. Kak Beirmsaut ¢popmyna boisimana?

22. Kax BweIsiIuT pacopeneieHne MakcBemuia 1O KOMIIOHEHTaM CKOpPOCTEH
MOJIEKYJIbI?

23. UYro Takoe cTeneHu cBOOObI?

24. UYro Takoe 4HuCIIO cTeneHei cBo0oIbI?

25. B uém cocrout comepkaHHe TEOPEMBbI O PABHOPACIPENEICHUM SHEPTUU IO
CTEIEHSAM CBOOOIBI?

26. B 4ém 0coOeHHOCTH cTeneHel cBOOOIbI KOJIeOATEILHOIO IBUKEHUA?

27. Kak BBITJIAIUT BBIpAXKEHUE JJIs1 OOIIIETO Yucia CTeNeHe cBOOOIbI?

28.  Uro Takoe koHcTaHTa bonbpiimana?

29. IlepeuncnuTh OCHOBHBIC TOHATHUS TEPMOIUHAMUKH.

30. IlepeuncnuTh OCHOBHBIC TEPMOAMHAMHYECKHE TAPAMETPBI COCTOSTHUS Tea.

31. JlaTe ompeneneHue TEIIOTHI.

32. JlaTh ompejesnieHne KOJIUYECTBA TEIIOTHI.

33. Kak onpenensercs Temreparypa?

34. UYto Takoe aOCOIOTHAS U SMITUPUIECKAs TeMIIepaTyphl?

35. Uro Takoe TepMOJIMHAMHUECKas IIKajia, B 4éM e€ OTIMYME OT BCEX
JAPYTUX TEMIIEpaTypPHBIX IIKaJ?

36. Yro Takoe ypaBHEHUE COCTOSIHUS?

37. Kaxk BBITISAUT ypaBHEHHUE COCTOSHUS HI€aTbHOTO ra3a?

38. Uro Takoe TepMOAMHAMUYECKUN TTporiecc?

39. Kakoii mporecc Ha3bIBAIOT PABHOBECHBIM?

40. MOXHO 11 paBHOBECHBIN MPOIECC CUUTATH OOPATUMBIM?

41.  Hate popmynupoBky O - Hayary TEpMOJUHAMUKH.

42. Jlate hopMynupoBKY | - HaYary TEPMOJINHAMUKHU.

No ko

o
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43.  Jlath GOpMYIHPOBKY 2 - Ha4aIy TEPMOJIUHAMHUKHU.

44,  ]lath GOpMYIHUPOBKY 3 - HAYATy TEPMOJMHAMUKHU.

45.  JlaTh omnpezeneHre BHYTPEHHEN SHEPTUU UeaIbHOTO rasa.

46. Kak onpenensercs dyieMeHTapHas padoTa B TEpMOJIMHAMUKE.

47. Yrto o3HayYaeT, 4YTO U3MEHEHHWE BHYTPEHHEW SHEPIUU SIBJISETCSA MOJIHBIM
nuddepentranom?

48. Kak BBHITISAWT TEpPBOE HAYaIO0 TEPMOAMHAMUKH JUIsI HM30XOPHUYECKOTO
npoiiecca?

49. Kak BBIIISAUT TMEPBOEC HAYaAJ0 TEPMOJUHAMHUKU I  M300apUUECKOro
npoiiecca?

50. Kak BBHITISOUT TEpPBOE HAYajIo TEPMOJAMHAMHUKUA JUISI H30TEPMHUYECKOTO
npoiiecca?

51. Kak BHIITIAOUT TME€pBOE HAYaJI0 TEPMOJMHAMHUKU [IJIs  aguabaTH4ecKoro
npouecca?

52. Yewmy paBHa paboTa B ©30T€pMHUECKOM Tporiecce?

53. Uewmy paBna paboTa B n300apuueckom mporiecce?

54. Yemy paBHa paboTa B afjnabaTudecKkoM nporuecce?

55. Uemy paBHa paboTa B H30XOPUYECKOM Mporuecce?

56. Kaxoil TepMoguHAMUYECKH MTPOLIECC HA3bIBACTCS IMKJINYECKUM?

57. Kak BRITTISAIAT MOJIEh TEIJIOBON MaIllMHbI?

58. Uemy paBeH KO3 (GUIIUEHT MOJIE3HOTO JACUCTBUS TETUIOBON MaIIMHBI

59. Uemy paBeH K03 (HUIUEHT MOJIE3HOTO ACUCTBUS XOJIOAUIHHOU MAIIUHBI?

60. Uemy paBeH K03 (HUIUEHT MOJIE3HOTO AecTBUS 1uKIiIa KapHo?

61. UYrto takoe muki Kapuo?

62. UYro Takoe TepMOJMHAMHYECKASI SHTPOIUS?

63. Uto Takoe cBsi3aHHAs YHEPTUsi?

64. HamucaTp BeipaxkeHHe U1 CBOOOTHON SHEPTHUH.

65. B uém cocTouT CBA3b TEPMOIUHAMHYECKOW M CTATHUCTUYECKOW DHTPOMHUU U B
4EM CTaTUCTUYECKHI CMBICII BTOPOTO Hadaaa TEPMOTUHAMUKH.

6) Bonpocui O CamoCmosimebHoul paﬁombt no_JjaeKkmpomazunemumy (“

MOOYJIb):

1 Kpatko onummuTe cnoco0 BBIUKCICHHUS KYJIOHOBCKOM CHIIBI MEXIY JBYMS
NPOTSKEHHBIMU 3aPSKEHHBIMU (PU3UYECKUMU TEIAMH.

2 KakoBa pasmepHocTh ko3(pduuumenta nonsipuzyemoctu? KakoB ero ¢usu-
YECKUI CMBICH?

3. N300pa3ute KapTUHY SKBUIMTOTEHIIMAIBHBIX JTUHUN JIEKTPOCTATUYECKOTO TOJIS
JJIsL CIIEIYIOIIUX pacipeaeeHU 3apsiioB:
a) AIEKTPUYECKUN AUMNONIb; 0) cCUCTeMa JABYX TOYEYHBIX 3apsjoB; B)  CUCTEMa

JBYX PaBHBIX OTPULATEIbHBIX 3apsJI0B; 1) INIOCKUI KOHJEHCATOP.

4. OOBsicHuTe (Ha HpUMEpPE OJHOPOAHOTO IIOJsA), MOYEMY HAINPSIKEHHOCTH
AIIEKTPUUECKOTO TOJIsI HAMpaBlieHa B CTOPOHY HAaMOBICTpEHIIero yObIBaHUS TO-
TEHLUAJIA.
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10.
11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.
22,
23.
24,

25.

B dem 3akmiouaercs meTonm sneKTpocTaTuueckoi 3amuThl? Ha kakom ¢u-
3UYECKOM SIBJIEHUU 3TOT METOJI OCHOBAaH?

Kakoil gusnueckuii cMbICa BKJIAJbIBA€TCS B TOHSITHE CTOPOHHMX cui? ['ae
JNENUCTBYIOT 3TU CUJIbI?

Kakoit pusmueckuii cMmbica BkaaabiBaeTcs B moHstue DJ1C? Kak MmoxeTr ObITh
n3mepena DJ[C Garaperiku?

N300pa3ure KapTUHY JUHUNA MarHUTHOW WHAYKIUU [JIs CIEAYIOLUX Ipo-
BOJTHUKOB C TOKOM M TTOCTOSTHHBIX MAarHUTOB:

(a) mpsIMOJIMHEWHBIN MarHuT, (0) KpyroBas paMmka, (B) COJEHOU/, (T') 3eMJsl.

UeM BUXpEBOE MOJI€ OTIANYAETCS OT MOTEHIIUAIBLHOTO?

[Touemy 3apsi’KEHHBIE YaCTHUIIbI IBUTAIOTCS B MATHUTHOM T10JI€ IO criMpanu?

B uyeM cxoacTBO wmaM  pa3iMuMe MEXJIY TOKOM MPOBOJUMOCTH U
WHTYKIIMIOHHBIM TOKOM?

KakoBa kauecTBeHHas CBs3b npaBuiia JIeHIa ¢ 3aKOHOM COXPaHEHUS SHEPTUH?

[ToueMy mepeMeHHBIN SJIEKTPUUYECKUM TOK MPOXOAUT MO LEMNH, COAECPIKAILIUN
KOHJIEHCATOP, @ MOCTOSIHHBIN HE MPOXOIUT?

Uto HOBOro HaONIOIAaEeTCs B BBIPAKEHUU I IUPKYSLUM BEKTOpa
MarHUTHOM MHAYKUUHM MO 3aMKHYTOMY KOHTYpPY (3aKOH TOJIHOTO TOKa) B TOM
ciydyae, KOrja B MPOCTPAHCTBE BO3HUKAET MEPEMEHHOE AJIEKTpUUYECKOe Moje?
CrnencTtBueM KakuX SKCIEPUMEHTOB MOSBIAECTCS HEOOXOIUMOCTH BBEICHUS JI0-
MOJHUTEIBHOTO CIIaraeMoro?

B cxoAcTBO M B €M pazivuMe MEXKIY TOKOM IMPOBOAUMOCTH U TOKOM CMeE-
HICHUS?

Kakue skcnepuMeHTaabHbIE 3aKOHBI JIEKTPUUECTBA M MarHeTu3Ma JIeTJih B
OCHOBY CHCTEMBI ypaBHEeHN MakcBesia?

CocraButrh Tabmumy "Knaccupukamms OM mno amanmazonam". VYkaszaTh
Ha3BaHME JMAIa3oHa, JJIMHBI U YacCTOThl BOJH JAUAINa30HOB, XapakTep AEHCTBUS
Ha )KUBBIE OPraHu3Mbl'".

Uem ornuuarorcss OM BOJIHBI, U3TydyaeMble aHTEHHOW pajno NepenaTyuka, u
CBETOBBIE BOJIHBI, U3JTy4a€MbIE CUIBHO HArPETHIM TEJIOM?

Urto takoe MoHOXpomaTtuueckass OM BoiHbI? UTO Takoe ajnHa BOJHBI? Kak
JJMHA BOJHBI CBsS3aHAa C 4acTtoTo? B uyem 3akiroyaercss CBOWCTBO
norepeyHoctTu IM BoH?

BriBectu opmynbl 115 IIIOTHOCTH SHEPTUH DJICKTPUUECKOTO U MAarHUTHOTO
OM BOJIHBI.

B gem 3axmtouaercs npuHIun GOTOMETPUH?

B gem 3akmiouaercs pusnonorndeckast ocHoBa (hoToMeTpun?

UT0 Takoe KOrepeHTHbIE U HEKOrepeHTHbIE DM BOJIHBI?

B makcumymax wuHTEp(hEpEHIIMOHHOW KapTHUHBI OT JIBYX HCTOYHHUKOB OCBE-
HIEHHOCTh BYETBEPO MOKET IMPEBBINIATh OCBEUIEHHOCTh, CO3/1aBAEMYI0 OJHUM
UCTOYHUKOM. HeT Jiu 3/1ech HapylIeHUs 3aKOHA COXPaHEHUs SDHEPTUU?

[IpuBenure mpuMepbl Mo HAOMIOACHUIO HMHTEp(EPEHIIMU CBETa Ha OCHOBE
NPUHIKIIA pa3jiesieHus: (POHTA BOITHBI.

6) Bonpocwt 01 camocmosmeivHou padomvl O ONMUKe, AHMOMHOU U 30EePHOU
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Qusuxe (1lmooys):
1. CocraButh Tabnuny "Knaccudukamms DM no auanazoHam". VYkazaTh
Ha3BaHUWE JMAalla30Ha, JAJWHBI U YaCTOThI BOJIH JIMAINla30HOB, XapaKTep IeUCTBUS
Ha )KUBBIE OPraHu3Mbl'".

2. Uem omnmuarorcs DM BOJHBI, M3TydyaeMble aHTCHHOW pajauo mepeaaTdyrka, u
CBETOBBIE BOJIHBI, U3y4YaeMbl€ CHJIbHO HArPEThIM TEJIOM?
3. Urto takoe MoHOXpomaTtuueckass M BoiHbI? UTO Takoe ajnHa BoJHBI? Kak

IUJIMHA BOJIHBI CBs3aHa ¢ yvacTtoToii? B uyem 3akimrouaeTcs CBOWMCTBO

nonepeyHocty M BosIH?

4. BriBectu opmyinbl 1S IIIOTHOCTH SHEPTUH DJICKTPUUECKOTO U MArHUTHOTO
DM BOJIHBL.

B gem 3axmtouaercs npuHIUn GOTOMETPUU?

B gem 3akmiouaercs pusnonorndeckast ocHoBa (hoToMeTpun?

UTto Takoe KOrepeHTHbIe U HEKOrepeHTHbie DM BOJIHBI?

B makcumymax uHTEephEpEeHIIMOHHOW KapTHHBI OT JBYX HCTOYHUKOB OCBe-
HIEHHOCTh BYETBEPO MOJKET IMPEBBIIIATh OCBEIIEHHOCTh, CO3/1aBAaEMYI0 OJIHUM
UCTOYHUKOM. HeT Jiu 3/1ech HapylIeHUs 3aKOHA COXPaHEHUs SDHEPTUU?

9. [IpuBenute mpuMepbl Mo HAOMIOACHUIO HMHTEp(EpEHIIMU CBETa Ha OCHOBE

MPUHIKIIA pa3jiesieHus: (POHTA BOITHBI.

1. TennoBoro uzny4yeHusi. AOCOTIOTHOE YEPHOE TEJIO.

© N o ;

2. 'mnotesa xBanToB [Inanka. [Toctosauas [Tnanka h.

3. @oroHHass  (KOpIycKyJsipHasi) Teopuss cBeTta. B ueM  3akirovaercs
dorornexkrpuueckuii 3pPext?

4. ChopmynupoBaTh TpU OCHOBHBIE 3aKOHBI (oTOddeKTa, YCTaHOBICHHBIC
AKCIIEPUMEHTAILHBIM ITYTEM.

5.Uto Takoe pabGora BbIXxOAa »diekTpoHa? Hamucate U 0OBICHUTH (QopMyTy
OWHIITENHA.

6. KopmyckynisspHO-BOTHOBOH Iyalii3M.

7. Kaxoit cniextp Ha3biBaeTcs auHeigareiM? O6o00menHas hopmyina bamsmepa.

8. [locrynate bopa. B uem mnpotuBopeune mnocrtyinatoB bopa ¢ kiaccuueckoi
MEXaHUKOW ¥ TepMOJIMHAMUKON MakcBemina?

9. Dueprus atoma. [IpaBuiio KBaHTOBaHHUS.

7.3. MeTonnuyeckne MaTepuabl, ONpenessiiOlde NPOUETYPY OlEeHUBAHUS
3HAHUM, YMEHHMI, HABBIKOB M (MJIM) ONbITA ACATEJIbHOCTH, XaPAKTEPU3YOLIHMX
3Tanbl (POPMUPOBAHUA KOMIIETECHIMI.

Kpurepuu o11eHOK Ha KypCOBBIX 3K3aMEHAaX.
OTBeTHl Ha BCE BOMPOCHI OlleHUBarOTCS Makcumym 100 dasmamu

Jlekuuu - Texyuwuii KOHmpo1b BKIOYACT:
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" [IOCEIICHHE 3aHATHI 10 oau.

" AKTMBHOE YYaCTHUE Ha JIEKIHUSIX 15 oaua.
®  YCTHBIM ONPOC, TECTUPOBAHUE, KOJUIOKBUYM 60 o0au.
" u ap. (ToKJIaabl, pedepaTs) 15 oaJ.

Ilpaxkmuka (p/3) - Tekyuiuit KoHmpoJib BKJIIOYACT:
(oT 51 u BBIIIE - 3249€T)

" [IOCEUICHUE 3aHATUI 10 oan.
" AKTUMBHOE y4aCTHE Ha MMPAKTUYECKUX 3aHATUAX 15  0au.
" BBINOJIHEHHUE JOMAIIHKUX PadboT _15__ oan.
" BBINOJHEHUE CAMOCTOSTEIBHBIX PadbOT 20 o0aua.
" BBINOJHEHWE KOHTPOJBHBIX PaboT 40  oau.

Pu3nyecKuil NPAKTUKYM - TeKyuyuit KOHmpob BKIKOYAET:

(oT 51 u BBIIIE - 3249€T)

" [IOCENICHUE 3aHATUN U HAJTMUME KOHCIIEKTA 15 oada.

" [I0JyY€HHME JIOMYCKa K BBIMOJIHEHUIO pabOThI 20 oaJ.

" BBINOJHEHHUE Pa0OTHI U OTYETA K HEM 25 0aua.

" 3ammTa JJabopaTOpHOM pabOThI _40__ o6ad.
[IpomexyTOUHBIN KOHTPOJIb 10 TUCUUILIMHE BKIIOYACT:

= YCTHBIN ompoc - 60 6aoB,

. MUCbMEHHAsI KOHTPOJIbHAs padoTa - 30 6aos,

. TectupoBanue - 10 Ganos.

B »osk3aMeHanMoHHBIN OWJIET pPEKOMEHIYeTCs BKJIIOYAaTh HE MeHee 3
BOIPOCOB, OXBATHIBAIOIINX BECh MPOIICHHBIN MaTepHal, Takke B OHiieTax MOTYT
OBITh 33J1a4U U IPUMEPHI.

Kpurepuu oueHok cienyromue:

- 100 6annoB — cmydewm 2ny60KO NOHUMAEm HPOUOEHHbIL Mamepuai,
omeeuaem 4emKo U 8CeCMOpPOHHe, YMeem OYyeHU8ams Qakmol, camocmosmeIbHO
paccysxcoaem, — OmaUYAemcs,  CHOCOOHOCMbIO  0DOCHOB8bIBAMb  6bIBOOLL U
PA3BACHAMb UX 8 I02UHECKOU NOCIe008aAMENbHOCHIU.

- 90 0a/IOB - cmyoewm 2nyOOKO NOHUMAem NPOUOEHHbLL Mamepual,
omeeuaem 4emKo U 8CeCmoponHe, ymeem OYeHusams Gaxmoli, camocmosmenbHo
paccyscoaem,  OMIUYAEMC — CNOCOOHOCMbIO  0DOCHOB8bIBAMb  8bIBOObLL U
PA3BACHAMD UX 8 JIOSUHECKOU NOC1e008amenbHOCmU, HO 0ONycKaem OmoeibHble
Hemo4YHOCMIU.

- 80 GannoB - cmydewm enyb6oKO NOHUMAEm NPOUOEHHbIL Mamepual,
omeeuaem 4emKo U 8CeCmoponHe, yMeem OYyeHusams Qakmol, camocmosmenbHO
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paccysxcoaem, — OmMaUYAemcss  CHOCOOHOCMbIO  0DOCHOB8bIBAMb  6bIBOOLL U
PA3BLACHAMb UX 8 JIOSUHECKOU NOCIe008AMeNbHOCHU, HO 0ONYCKAem HeKomopbvle
owubKu 0bwe2o xapakmepa.

- 70 0aJJI0B - cMyOeHm XOpoulo NOHUMAaen NPOUOeHHbIU Mamepua, HO He
Modicem meopemuyecky 0060CHOB8bIBAMb HEKOMOPbLE 8blBOOUL.

- 60 OamI0oB — cmydenm omeeuaem 6 OCHOBHOM  HNPABUTILHO, HO
4y8CmMeEyemcs Mexanuieckoe 3ay4uanue Mamepuaia.

- 50 oGamnoB — 6 omeeme cmyoeHma UMEIOMCA CYUWECMBEeHHble
HeOOCMamKy,  Mamepual  OX6ayeH  «NOJOBUHYAMO», 6  PACCYHCOCHUSX
00NyCcKaromcs OWuUoOKuU.

- 40 OGamnoB — omeem cmyoeHma NpasuileH JUlb YACMUYHO, HpPU
PA3bACHEeHUU Mamepuala OONYCKaromces cepbesnble OUUOKU.

- 20-30 6anaoB - cmyodenm umeem odwee npedcmasiexue 0 meme, HO He
yMeem 02udecku 060CHOB8AMb CEOU MBICIIU.

- 10 6anJ10B - cmyodenm umeem JUUb YACMUYHOE NPeOCmasieHue o meme.
- 0 6ans0B — Hem omeema.

DOTH KpPUTEPUU HOCSAT B OCHOBHOM OPHCHTHPOBOYHBIM Xxapaktep. Ecimu B
owieTe UMEIOTCS 3a7]a49M, OHU MOTYT OBITh 00JIe€ YETKIMHU.

8. IlepeyeHb OCHOBHOWI W [ONOJHHMTEJbHOH Y4eOHOW JMTepaTyphl,
HEe00X0AMMOii 1J151 OCBOCHHUS T CIUINJINHBI.
YueOHO-MeTOoANYecK0e U HHPOPMAIITMOHHOE o0ecnieueHre JUCHUUIJINHBI:

a) OCHOBHAS JINTEPATypa:

1. ®pum C.O. Kypc obmieit pusuku: yueOnuk: B 3-x 1. T.2: Dnexkrpudeckue u
AJIEKTPOMAarHuTHeIC siBneHus. - 3. 11-e, crep. - CII6. [u np.]: Jlans, 2007.
-518c.

2. Xanikun C.D. Ousndyeckue OCHOBBI MEXaHUKH : y4eb. mocobue / XalkuH,
Cemén DmMmanyunoBud. - M3, 3-e, crep. - CII6. [u ap.] : Jlans, 2008. - 754
C.

3. bormapes b.B. Kypc obmeti ¢u3uku: [B 3-x kH.: yue0. mocobue]. Kn.l1,
Ku.2, Ku.3: Mexanuka. Dnexkrpomarnetusm. Onrtuka. KBantoBas ¢usuka
Tepmonunamuka. Craructuueckass ¢usuka. CrpoeHue BemecTBa /
bounnapes, bopuc Bnagumuposuu, H. I1. Kanamnukos. - U3g. 2-e, crep. -
M. : Beicur. mk., 2005.

4. CuByxun J.B. O6mmit xypc ¢usuku : [B 5 1.: yue0. mocobue mna dus.
cneruanbHocTel By30B]. Ontuka / CuByxuH, Jmutpuit Bacunsesuy ; T.4. -
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3-e u3n., crep. - M.; Hoaronpyausiit : @uzmatnut; U3g-so MOTH, 2005. -
791 c.

5. beiizep A. OcHOBHBIE TMpPEJACTABICHUS COBpeMEHHOUW (u3uku, M.:
Atommzpaar, 1973r.

6. Tapacos JI. DTOT yauBUTEILHO CUMMETpUYHBIM Mup, M.: IlpocselieHue,
1982r.

7. PemuzoB A.H. Menununckas u 6uosiorndeckas ¢pusuka. — M., 1999.

8. Bombkenmreitn B.C. COopHuK 3a1a4 o Kypcy oomieit gpusuku. — M., 1990.

9. Pemm3oB A.H., Hcakoa H.X., Makcmna A.I'. COopHUK 3amad II10
MEJUITMHCKON 1 Onosornueckoi pusuke. — M., 1987,

10.benor JI.B. Mexanuka. M., U3n. ®usmueckoro ¢-ta MI'Y um. M.B.
JlomonocoBa, 1998.

11.benos JI.B. DnekTpoMaraeTusm 1 BoJIHOBast ontuka. M., M31. MockoBCKOro
rocyJ1apcTBeHHOro yHuBepcurera uM. M.B. JlomonocoBa, 1994.

12.benoB JI.B. Kparkwii kypc o6Omel ¢uszuku. Y.3. DiekTpudectBo H
Marietusm.- M.: 3n-so MI'Y, 1981.

13.I'paboBckmit P.M.  Kypc owusuku: [yde6. mnocobme] /I'paboBckuii,
Poctucnas MBanosuu. - M3a. 11-e, crep. - CIIO6. [u ap.]: Jlans, 2009. - 607c.

14.CagenseB U.B. Kypc oOmieit puzukn: B 3-X T.: yueOnuk. T.1-3. - 10-e uzn.,
ctep. - CIIO. : Jlans, 2008. - 496 c.

15.Kanamuaukop C.I'. DmektpuyectBo : [yue0. mocobue i us.
cnenuanbHocTe By30oB] / Kanmammnukos, Cepreit ['puropbeBud. - 6-¢ u3i.,
crep. - M.: ®usmariur, 2004. - 624 c.

0) 10MOJIHMTEIbHAA JIUTEepaTypa:

1. ®unkenpimreiin A.B. ®usuka Oenka : Kypc Jekuui: [yued. mocodue ais
BY30B 110 OHOJI. crienranbHOCTAM| / DuHKenbITelH, Alekceld ButanbeBud ;
O.b.Iltuupa; Wa-T Oenka PAH. - 3-¢ w3nm., wcnp. m gom. - M.
Yuusepcurer, 2005. - 455 c.

2. T'mpaes M.A., Jlaimes M.U. Metoaudeckne yka3aHHs K BBIMOJTHEHHIO
7a00paTOpPHBIX 3aJay IO 3JIeKTpoMarHetusMmy.  Maxaukana. 2003. MUIILL
Ary.

3. KanamnukoB H.I1. ®wusuka: MuTepHET-TecTHpOBaHHE 0a30BBIX 3HAHUU :
[yae6. mocobue] / Kanamankos, Hukonait [1aBmosuy, H. M. KoxeBHUKOB. -
CIIb. [u ap.] : JTanb, 2009. - 149,[11] c.

4. Anzepman M.A. Kitaccudeckas MexaHuka : [yue0. rmocooue] / Aizepmas,
Mapk ApoHoBud. - 3-¢ uzf. - M. : ®uszmatnur, 2005. - 378 c.

5. Ckammm, Mapnen Opsun. KsantoBas ontuka / Ckammu, Mapnen Opsu,
M. C. 3yb6aiipu ; mnep. c¢ anni. A.AKamaueBa u 1p.; moa pen.
B.B.Camapuesna. - M. : ®uzmatiut, 2003. - 510 c.

6. 3ucman I'.A. Kypc oOmeit ¢usuku : B 3-x T.. yueb. mocobume. T.2:
OnexktpuyecTBO U MarHeTusMm / 3ucman, ['upm A6pamosud, O. M. Tozec. -
7-e u3n., crep. - CII6.: Jlann, 2007. - 352 c.:.

7. Tamm W.E. OcHoBBI Teopuu sneKkTpuyecTBa : [yueO. mocobue mnst ¢us.
cnenuanbHoctei yH-ToB] / Tamm, Urops EBrenbesuu. - 11-e uzn., ucnp. u
nor. - M. : ®usmarnur, 2003. - 615 c.
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9.

OnexTpoMarHeTusM. 3ajayd W peuieHus: Merona. mocobue / Depepad.
areHTCTBO Mo oOpas3oBaHuto, [arect. roc. yH-T; [coct. M.W.Jlamues]. -
Maxauxkama: UIIL AT'Y, 2005. - 138 c. - 80-00.

Mbopuon [x.b. O6mas ¢uzuka ¢ OHOJOTHMUECKUMH TIpuMepamu. M.,
Briciias mkoma, 1986.

10.AcraxoB A.bonwsmoBa K.M., IlycroBasio I'.E. Kparkuii kypc oOmiei

¢busuku. Y.1. Mexanuka. 1-2 4. M.: U3n-Bo MI'Y, 1981.

11.Tyno HA.A., IlycroBanoB I'.E. Kpartkmii kypc oOmei ¢usuku. Y.2.

Monexynspuas puzuka. M.: Uzn-Bo MI'Y, 1983.

12.Uponos E.N. OcHoBHBIE 3aKOHBI MeXaHUKH. M., Bricias mkona, 1985.
13.UponoB E.W. DnexrpomaraeTusm (OCHOBHBIE 3aKOHBI). M.- CaHKT-

[TerepOypr, Hayka- ®uzmarnut, 2000.

9. IlepeyeHb pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHHMKALIMOHHON CeTH
«I/IHTepHeT», HCOﬁXO)II/IMbIX AJIA1 OCBOCHUSA JUCHUIIJIUMHBI.

2.

3.

o o

8.

1. ®enpepansubiii noptan «Poccuiickoe oOpasoBanue» http://www.edu.ru/
denepanbHOC XPaHWIUIIIE «Enunas KOJLICKITHSI UPPOBBIX
oOpa3oBaTelbHBIX pecypcoB» http://school-collection.edu.ru/
Teopernueckue cBeAcHUs 1O (PHU3MKE UM MOAPOOHBIC  PEHICHHS
JICMOHCTPAIIMOHHBIX BAPUAHTOB TECTOBBIX 3aJIaHU, MPEICTABICHHBIX HA
caiite PocakkpenarenrctBa (www.fepo.ru).

®dusuka [DnexTpoHHBIH pecypc]: ped. xypH. BUHUTU. Ne 7 - 12, 2008 /
Bcepoc. un-T Hayy. u texH. uHpopMm. - M.: [U3n-so BUHUTH], 2008. - 1
a1ekTpoH. onT. auck (CD-ROM). - 25698-00.

Poccwuiickuit mopran «OTkpbITOro oopazoBanus» http://www.openet.edu.ru
Caiit 00pa3oBaTeNLHBIX pecypcos JlarrocyHuBepcuTeTa
http://edu.icc.dqu.ru

WNHdopmanmoHHble pecypchl HaydyHOW OuOimoTekn JlarrocyHuBEpCUTETa
http://elib.dgu.ru  (moctynm wuepe3 miathopmy HaydHoil 31eKTpOHHOM
oubsmorexu elibrary.ru).

denepanbHbIit HCHTP 00pa30BaTEeIILHOTO 3aKOHO/IATEIIHCTBA.
http://www.lexed.ru

9. www.affp.mics.msu.su

IO.MeTozmquKne YKazanud 1Jis1 oﬁyqaloumxca M0 OCBOCHHIO JUCHUII/IMHBI.

Bug yueOHbIX Opranuzanus J1esTeIbHOCTH CTYI€HTa
3aHATUH
Jleximst  |Hammcanme — KOHcmekTa — JIeKUMH: — KpPaTKO,  CXEMAaTU4HO,

MOCJIEIOBATENbHO (PUKCUPOBATH OCHOBHBIE MOJIOKEHUS, BHIBOJIBI,
dbopMynIHpoBKH, 0000IIEeHUs; TOMe4YaTh  BaXHbIC  MBICTIH,
BBIICJIATh KIIIOUEBBIE CJIOBAa, TepMHUHBL. [IpoBepka TEepMHUHOB,
MOHSTUHA C TOMOIIBIO SHIMKIIONEANM, CIIOBAPEH, CIIPABOYHUKOB C
BBITIMCHIBAHUEM TOJKOBaHWA B TeTpaab. O003HAYUTH BOIPOCHI,
TEPMUHBI, MaT€pHajl, KOTOPBIA BBI3BIBACT TPYIHOCTH, IOMETUTH U
MOMBITATBCA HAWTH OTBET B PEKOMEHIAyeMOW Jmteparype. Ecnum
CaMOCTOSITEILHO HE yJaeTcs pa3o0paThbCs B MaTepuaje, HeoO0-
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XO0AUMO C(I)OpMYJII/IpOBaTI) BOIIPOC M 3a4aTb IPEIOAaBaTCIIO Ha
KOHCYJbTAallH, HA IPAKTHYCCKUX pa60TaX.

Peepar  |[Tomck JUTEpaTyphbl 5 COCTaBJIEHHE oubsmorpaduu,
UCIIOJIb30BaHUE OT 3 0 5 HaAy4yHBIX pabOT, W3JIOKEHUE MHEHHS
aBTOPOB W CBOETO CYXIEHUS TI0 BBIOPAaHHOMY BOIPOCY;
M3JI0)KCHUE OCHOBHBIX AaCHEKTOB TipoOsiembl. Kpome Toro,
MPUBETCTBYETCS TOWCK uWH(Mopmaruu 10 Teme pedepata B
WUuTtepHere, HO ¢ 00s3aTeNbHONM CCBUIKOM HA HWCTOYHUK, U
MoJpasyMeBaeTCsl HE TPOoCTas KOMIWIAIMS MaTephaia, a
CaMOCTOSITeNIbHAsI, TBOpYECKas, aHaJUTHYecKas pabora, C
BBIpQKEHHWEM COOCTBEHHOTO MHEHHS IO paccMaTpUBaeMoOn TeMe U
IrPaMOTHO clIeJIaHHBIMHU BBIBOJAMHU U 3aKJIIOYECHUEM.
(O3HaKOMUTBCS CO CTPYKTYpOH 1 oopMiiIeHHEeM pedepara.

[TogroroBka k |[Ipy moAroToBke K 3a4€Ty HEOOXOAMMO OPHEHTHUPOBATHCS Ha
3a4éTy KOHCIIEKTHI JICKIIUM, PEKOMEHYEMYIO JIUTEPATypy U Ap.

CamocrosiTenbHas paboTa CTyA€HTOB pealu3yeTcs B BUJE:

MOATOTOBKHU K KOHTPOJBHBIM padoTam;
MOATOTOBKU K CEMUHAPCKUM (TIPAKTUYECKUM) 3aHSATHUAM;
odopmiieHHUsT JTabOpPaTOPHO-TIPAKTHYECKUX PAOOT (3armojHeHue TaOJIull,

pelieHue 3a7a4, HaMCaHUEe BHIBOJIOB);

o BBITIOJTHEHUS ~WHJWBHUAYAIbHBIX 3aJaHUd 1O OCHOBHBIM TeMaM
JCIUTUINHBL,

o HanucaHue pedeparoB Mo mpodiemam AucHUILTUHBL "dusnka atoma".

e 00s13aTeNbHOE MOCEIICHHUE KNI BEAYIIEro MPernoaBaTels;

® JICKIMM — OCHOBHOE METOAMYECKOE PYKOBOACTBO NP HU3YYEHUU
JAUCHMIUTAHBI, HauOoJee ONTUMAIbHBIM O00pa3oM CTPYKTYPHUPOBAHHOE H
CKOPPEKTUPOBAHHOE HA COBPEMEHHBI MaTepual;

® B JIEKIIMU TIyOOKO U MOAPOOHO, apryMEHTHUPOBAHO M METOAOJOTHYECKH
CTPOT'0 PacCMaTPUBAIOTCA IIaBHBIE MPOOJIEMBI TEMBI;

® B JIGKIMUU [AIOTCS HEOOXOJMMbIE pa3Hble TMOJIXOJbI K HCCIEAYyEeMbIM
npoOJieMam;

® TMOATOTOBKY M aKTUBHYIO pa0OTy Ha TaOOPATOPHBIX 3aHITHIX;

® [I0JIFOTOBKA K JIAOOPATOPHBIM 3aHATUSAM BKJIIOYAET MPOPAOOTKY MaTEPHAIIOB

JIEKITUH, PEKOMEHIOBAaHHOM Y4eOHOM JTUTEpaTypHhI.

11.1lepeyeHr HMH(OPMALMOHHBIX TEXHOJOTHH, HCHOJb3YeMbIX IpPH
OCYLIECTBJICHMH 00pa30BaTeJLHOI0 NpoLecca M0 AUCHUILIMHE, BKJINYAS
nepeYyeHb NMPOrPAMMHOI0 odecnevyeHUsi U MH(POPMALMOHHBIX CHPABOYHBIX
CHUCTEM.

UreHue neKuuM C  UCHOJb30BAHUEM MYJIBTUMEIUMHBIX IPE3EHTALUMN.
Hcrnonb3oBaHne aHUMUPOBAHHBIX MHTEPAKTUBHBIX KOMIIBIOTEPHBIX JEMOHCTPALAN
Y IPAKTUKYMOB-TPEHUHIOB 110 Py Pa3AciiOB JUCLUIIINHBIL.

12.0nucanne MaTepuaJbHO-TEXHU4YeCKOW  0a3bl, He0OXOAUMOH  JIA
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OCYLIIECTBJICHHS 00Pa30BaTEJIbHOI0 NPOLecca N0 AUCHUILTHHE.

e 3akperUieHue TEOPETHYECKOro MaTepualia U MpuoOpeTeHue MPaKTUYECKHUX
HABBIKOB MCIIOJIb30BAHUS annapatypbl sl TPOBEPKH (PU3MUECKUX 3aKOHOB
obecnieunBaeTcs jabopaTopusiMu (HU3NUECKOTO ITPaKTHUKyMa — 2 J1al.

e [lpy mpoBeneHHM 3aHATHUH UCIHOIB3YIOTCS KOMIBIOTEPHBIE KJIACCHI,
OCHAIIEHHBIE COBPEMEHHOW KOMITBIOTEPHOU TEXHUKOMU.

e [Ipu H310KEHUU TEOPETUYECKOIO MaTepuala HCIOIb3YETCS JIEKIMOHHBIN
3aJl, OCHAILEHHBI MYyJIbTUMEIUA TMPOEKIMOHHBIM O0OpYIOBAHHEM U
MHTEPAKTUBHOU JOCKOM.

CocraBurtens: ['acanoBa P.H., xkana.pus.-mMar.Hayk, JIOUEHT Kadeapsl
dbuznyeckoi rnekTpoHuxu AI'Y.
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