MHWHHCTEPCTBO HAYKHU 1 BHICILIETO OBPASOBAHUS
POCCHICKOW ®EJEPALINN

denepallbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIBbHOE YUPEIKICHUE BHICIIETO
o0pa3oBaHUs

«JATECTAHCKMI T'OCYJJAPCTBEHHBIII YVHUBEPCUTET»

Quszuueckuii haxyrbmem

PABOYAS ITPOI'PAMMA JTNCIUAITIMHBI
OU3HNKA

Kadenpa obmeti puzuku

OO6pa3zoBarenbHas mporpamMma OakaiaBpuara

44.03.01- Iexaroruyeckoe o0pa3zoBaHue

[Tpodunu moaroTOBKH:
buoJorus

®opma o0ydeHHUs:
Ounag. 3aounas

Craryc TUCIUIUIMHBL: BXOJUT B 4aCTh, GOPMHUPYEMYIO YHACTHUKAMHU
o0pa3oBaTeIbHBIX OTHOIIEHUHN

MaxaukaJa, 2022 roja



PabGouass mporpamma nucnmmuimebl «®usuka» cocraBieHa B 2022 romy B
coorBeTcTBUU ¢ TpeboBanuamu @OI'OC BO OakanaBpuara 1o HampaBICHHUIO
noarotoBku 44.03.01 — Ilemaroruyeckoe oOpasoBaHue, MpoMIM TOATOTOBKHU:
buosorus

Ot «26» HOos16ps_ 2020 r., c m3menenusmu ¢ 8§ despamnst 2021r. Ne 1456

Paspabotunk: kadenpa odmeit pusuku, 'acanosa P.H.-kx..m.H., momneHT

PaGouas mporpamMma JUCHUIUIMHBI OJOOpEHA: Ha 3aceJaHuu Kadeapbl
bu3ndecKou AIeKTPOHUKHU oT «15» mapta 2022r., mpotokoi Ne 2

3aB.xadenpoit %/%/—} @([/Z’/ Kyp6anucmaunos B.C.

Ha 3aceaHnu MeToanyecko KOMUCCHH (PU3NYECKOTo (haKyIbTeTa
ot «23»_ Mapra 2022r., nmpoTokon Ne 7.

My o

[Ipencenarens Mypimea XK. X.

PabGouast mporpamma AWCIHUIUIMHBI COTJIACOBaHA € YYCOHO-METOIUYCCKUM
ynpasienuem« 31 » mapra 2022 r.

-
Havaipank YMY iﬁ‘_—__ I'acanramxkueBa A.T.



AHHOTAUMH TUCUUILIMH (MOaYJIeil) y4eOHOro MJIaHa.

Bxoaut B 4acThb, GOpMHUPYEMYI0 YYACTHUKAMHU 00pa30BaTeIbHbIX
OTHOIIICHUH

1. Mecro qucuuniiunbl B crpykrype OIIOIL. [lucuummmaa «Pusuka» BXOIUT B
yacTb,  (QopMuUpyeMyr0  y4aCTHHUKaMH  OOpa3oBaTENbHBIX  OTHOIICHHI
oOpa3zoBaTeapHON MporpamMmbl OakamaBpuata mo HampaBienuto 44.03.01-
Ileparorunyeckoe o0OpazoBaHue.

JuctunnmHa peanusyeTcss Ha OumosormdeckoM (akynbrere Kadempoit oOImiei
bu3uKy .
2. Heab wu3yyeHuss AUCUUIUIMHBI. [lenbl0 H3ydeHHUS] AUCHUIUIMHBI SBJISECTCS
dbopMupoBaHUE Yy CTYJIEHTOB CHCTEMbl 3HAaHMN 1O OOIIEH KIACCHYECKOM
(IOKBAaHTOBOM, HEPENATHUBUCTCKOMN) (¢U3MKEe, B YaCTHOCTH, II0 MEXaHUKE,
MOJIEKYJIIPHON (PU3MKE, SJIEKTPOMArHETU3MY U OITUKE, [0 CTPOEHUI0 aToMa u
TBEPJBIX TEJ, UCMOJIb30BAHUH MAaTEMATUYECKUX METOJOB B €CTECTBO3HAHUU, a TaK¥KE
YMEHUN KauyeCTBEHHO U KOJMYECTBEHHO aHAIM3WPOBATh CHUTyallud, (HOPMHUPOBAHUE
YMEHHUM peliaTh 3aJa4d U CTABUTh NPOCTEUIIINI SKCIIEPUMEHT.

3amaun  AUCHUIUIMHBL  chopMuUpoBaTh  MOHMMaHWe  poid  (U3UKA B
€CTECTBEHHOHAYYHOM OOpa30BaHUU CHEIUAINCTA; TOKa3aThb WHTErPalUi0 (PU3HUKO-
MaTeMaTUYECKUX 3HAHUM M POJIb MaTeMaTUKu B (OpMUPOBAHUU 0a30BBIX 3HAHUM 1O
¢u3uKe; O3HAKOMHUTh C OCHOBHBIMHM TOHSTHSIMU, OMPEACIICHUSMU, BEJIUYUHAMHU U
€AUHULIAMH MX HU3MEPEHUsI; 00ECTICUUTh YCBOCHUE OCHOBHBIX MPUHIIMIIOB OMUCAHUS
SABJICHUM M TPOIECCOB: YPABHCHUW JIBUKEHMS, TOJIEH CHUJI, YPABHEHUW COCTOSIHUSA,
chopMUpOBaTh MPEJCTABICHUE O 3aKOHAX COXpaHEGHHMs B (U3HMKE;, * JaTh oOIee
NPEACTABICHUE O pa3IMUdd OMHUCAHUS JBYX THUIIOB OOBEKTOB TMPHUPOIBI —
KOPITYCKYJISIDHBIX M BOJHOBBIX; O3HAKOMHUThH C PEUICHWEM YpaBHEHUW JIBUKEHHUS Ha
KOMIbIOTEpE; CPOpPMHUPOBATH OCHOBHBIE YMEHHSI W  HaBBIKM  pabOTBI  C
U3MEpPUTENIbHBIMU ~ MHCTPYMEHTaMU W npubopamu, 0O0pabOTKH  Pe3ysIbTaToB
Ja00paTOPHBIX PabOT M WX aHAIW3a, PEIICHUs MPUKIAJHBIX 3ajad, MPUMCHECHUS
(bU3NYECKUX 3aKOHOB JIJIs1 0OBSICHEHUI MPUPOIHBIX MPOIECCOB U SIBJICHUM.

3. Kparkoe coaep:xxanue IMCHUILIMHBI (MOLYJIs1).

ConepxaTenbHOE HAMOJHEHUE NUCUMILIMHBI HaAmpaBieHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHOTO MHUPOBO33PEHHSI W CO3JaHUE €IMHOM HAYYHOM KapTHHBI
OKpYXalolero Mupa, OOYyCIOBJIEHO 3aJadamMH, KOTOpPbIE paccMaTpHUBAIOTCA B
JTUCIHMIUTMHAX €CTECTBEHHOHAYYHOTO LMKIA, U HEOOXOAWMOCTBIO YCTaHOBJICHHS
BHYTPHUIIPEAMETHON U MEXIIPEAMETHBIX CBSI3EH.

B ocHOBy mporpamMmbl  MOJOXKEHBl IPUHLUIBI  (yHIAMEHTAJIBHOCTH,
UHTETPUPOBAHHOCTH W JOMOJIHUTENBHOCTH. JlabopaTopHO-IIpaKTUUECKUE 3aHATUS
HEe TyOJIupyroT JIEKIMH, & COAEPKAaT MaTepual, OpUEHTUPOBAHHBIN HA MPAKTUYECKOE
OBIIaZIcHHE (PU3NYECKUMH METOJaMH UCCIIEOBaHUA. B JEKIIMOHHOM Kypce TJIaBHOE
MECTO OTBOJUTCS OOIIETEOPETUYECKHUM OCHOBaM (PU3MYECKUX 3HAHUH.



4. Komnerenuuu, popmMupyemMblie B pe3yJibTaTe 0CBOCHHUS Y4eOHOM TUCIUNIUHBI
IIpodeccnonaibubie:

YK-1. CriocobeH ocymiecTBIsATh MOUCK, KPUTUUIECKHUM aHaJIM3 U CUHTE3 UH(popmaimu,
IPUMEHSATH CUCTEMHBIN TOXO/ ISl pEIICHHsI TOCTABICHHBIX 334,

IIK-5. CnocobeH OCyIIEeCTBIATh MEIAroruyeckyro MOJIIEPKKY U COMPOBOXKICHUE
oOydJarommxcss B MPOIEcCe JOCTHKEHUS METANpPeIMETHBIX, TMPEAMETHBIX U
JUYHOCTHBIX PE3yIhTaTOB

BxoauTt B 9actsh, hopMupyeMyro yqacTHIKaMU 00pa30BaTeIbHBIX OTHOIICHHH;

peanuzyercs Ha 2 Kypce O0akanaBpuara B 3 cemectpe. O011as Tpy10eMKOCTh
JTUCUUIUIMHBL:Q) 3 3. ed., 108 ak.4.-ouno; 0) 4 3. ex., 144 ak.4.-3a04HO.
®opMBI UTOTOBOTO KOHTPOJISI: DK3aMEH.

PaGouast mporpamma AMCHMIUIMHBI MPEIyCMAaTPUBACT IMPOBEACHHUE CIEAYIOIIUX
BUJIOB KOHTPOJISI YCIIEBAEMOCTH B (POPME KOHMPOIbHASL paboma, KOJIOKGUYM U np. U
MIPOMEKYTOUHBIN KOHTPOJIb B hopMe 3auéma.

O0beM JUCHHITIIMHBI 3 3aYeTHBIX CAHMHHUII, B TOM 4YHCJIC B aKaJCMHNYCCKHX dacax
110 BUAaM y‘-Ie6HI>IX 3aHSATUM

a) O4HoO:
Y4eOHbIe 3aHATUS dopma
B TOM YHCIIE! NPOMEKYTOUH
KonrtakTHasg paboTa 00yJarOIMMXCS C CPC, oif aTTeCTAIIH
2. U3 HUX B TOM
O Jlexuuu Jla6opatop  [[Ipakt KCP
2 lo quclie
S | 5 © HBIC 3aHSATUS [4ECK.
o |8 5 SK3aMeH
& 2 3aH. IK3aMeH
3 [ 108 |56 28 28 16+36
0) 3aouHo:
Y4eOHble 3aHITHUS dopma
B TOM YHCJIE: NPOMESKYTOUH
KonrtakTHasg paboTa 00yYarOIMXCS C CPC, off aTTeCTAIHH
o, U3 HUX B TOM
Q Jlexuu Jlab6oparop  [[Ipakt [KCP
g o yHuCie
S | = © HBIC 3aHSATHS [4ECK.
o |3 5 5K3aMEH
/@ 2 3aH. JK3aMCH
31144 |31 10 12 |9 113

1.11eam ocBOeHMSI TUCIHUILJIHHBI
Hacrosimmass mporpamma 1o auciuiimHe ' d@u3mka’’ npenHazHadeHa i
MOJATOTOBKH CIECIUAINCTOB IO HamnpapiieHnio Ilemarorudeckoe ooOpa3oBaHUe.
(mpoduns - OwoNOrHMs) B COOTBETCTBHH C TPCOOBAHUSMH, OTPaXCHHBIMH B



denepanbHBIX  TOCYJApCTBEHHBIX  00pa30BaTENbHBIX  CTAaHAApTaX  TPETHEro
nokoJyieHust. OCOOEHHOCTh TPOTpaMMBbl COCTOMT B Oonee (QyHAaMEHTATHLHOM
XapakTepe HM3JI0KEHUS IUCIHIUIMHBI C LENbI0O HE TOJBKO COOOIIEHUS CTyIEHTaM
OIpPENECIEHHON CYMMBl KOHKPETHBIX CBEIEHHH, HO M (OpMUpOBaHHMA y HHUX
¢u3nUeckoro MHUpPOBO33pEHUS Kak 0a3bl OOLIET0 eCTECTBEHHOHAYYHOTO U
Pa3BUTHSI COOTBETCTBYIOILIETO CIIOCO0A MBIIIJICHHUS.

B ycnoBusiXx MHTEHCMBHOTO HAy4YHO-TEXHHYECKOIO Iporpecca U TpeOOBaHUA
pPE3KOTr0 TMOBBIICHUSI YPOBHS €CTECTBEHHOHAYYHOTO OO0Opa3oBaHUA TpeOyeT
U3Y4YCHHE JUCUHUILUINH, COCTaBISIOMIMX (YHIAMEHT COBPEMEHHOTO YYE€HHsS 00
OKpY’KaloleM MUpe.

N3yuenne ¢u3MKM pacmupsieT OOLUH Kpyroszop, pa3BUBAET KPUTUYECKHI
NOAXOX K AaHAINW3y HE TOJIBKO SBJIICHWW B JKMBOM W HEXWBOW INpUpOJE, HO U
3aKOHOMEPHOCTEN pa3BUTHSI OOIIECTBA.

[locTosiHHOE OmepUpOBaHHE MOJEISIMHU MPU U3YYEHUH (PU3HKH BhIpaOATHIBAET
CIIOCOOHOCTh K a0CTPaKTHOMY MBIIUIEHHUIO, BBIJIEICHUIO B TOM UM UHOM SIBIEHUU
IJIABHOTO, a IIMPOKOE IIPUMEHEHHE MaTeMaTHUYeCKOro ammapara IpuydaeT K
cTporoMy HayyHoMy MeToay. COBpeMEHHbBIH CHELMATUCT J00ro MpoQuis
BCTPEUYAETCs] B CBOEH MpaKTUKE C OOJIBLIIMM YHUCJIOM Pa3HOOOpPa3HBIX MEXaHHU3MOB,
npuOOpoOB U METOJIOB UccienoBaHUA. [IOHATh MPUHLMIIBI AEUCTBUS OOJIBLIIMHCTBA
U3 HUX HEBO3MOXKHO 0e3 001e(hru3nieckoi moAroTOBKH.

IIpn mpoxokneHun Kypca (PU3MKM HAEH KIACCUYECKOHM W COBPEMEHHOMU
GU3MKM paccMaTpUBAIOTCd B KOMILIEKce. l3ydyeHne TeopeTHYecKux BOIPOCOB
($uU3MKH, KOTOPbIE B OCHOBHOM COCpPEAOTOUYEHBI B JIEKLIMOHHOM KYpC€, JTOMOJIHSIIOTCS
pabotoii  cTymeHToB B (usmyeckoil ~ jmabopatopuu, ~Ha  CEeMHUHapax,
CaMOCTOATEILHOM PaboTOM, a TAK)KE y4aCTUEM B KPY)KKaX.

JIna uzyuenusa oucuyunaunvt «uzuka» cmyoeHm 00J1)CeH 3HaAmb: OCHOBHBIC
MNOHATUS M METOJAbl MaTeMAaTHYECKOrO aHajiu3a, JMHEWMHOW anreOpbl, AUCKPETHOU
MaTeMaTuky; AUQQPEepeHIMaIbHOe W HWHTErpajbHOE HCUYUCIEHUS; TapMOHUYECKUN
aHanu3; au@depeHIuanbHble  YpAaBHEHMs;  YUCIEHHBIE  METOAbl;  (YyHKUUU
KOMILJIEKCHOT'O MEPEMEHHOI0; 3JIEMEHThI (DYHKIIMOHAIBHOTO aHaju3a; BEPOSTHOCTh U
CTaTUCTHKY; CIlydailHble TPOLECCHl; CTATUCTUYECKOE OLEHWBAHUE U IPOBEPKY
TUIIOTE3; CTAaTHUCTUYECKUE METOAbl O00pabOTKH SKCIEPUMEHTAIBHBIX JIaHHBIX;
MaTemMaTHueckue MeToabl B Ouonoruu. [lonstue wuHpOpManuu; MNporpaMMHbBIE
CpelcTBa  opraHu3zalMd  WH(OPMAIIMOHHBIX  MPOILIECCOB;, MOJENIU  pEeLIEHUs
(YHKUMOHATIBHBIX W BBIYMCIMTENBHBIX 3a7a4; S3bIKM MPOTpaMMHpPOBaHUA; 0a3bl

JIAHHBIX; JIOKAJIbHBIE U TJI00abHBIE ceTu DBM; MeTo bl 3aUThl HHPOPMAITUH.

Onucanue JIOrMYeCKON W COAEPKATEIHLHO-METOAUYECCKOM B3aUMOCBS3H C
apyrumu yactamu OITOII (nucuumuiuHaMu, MOIYJIAMH, IPAKTHKAMH)

SIBAsISICH CaMOCTOSITENNHPHOM YIEOHOW MUCIUTIINHON, Kype (DU3HUKH, HE OTOPBAH OT
JIpyrux AuciuriiH. HaoGopoT, cyimecTByeT MexaIuCIUIUIMHApHas CBA3b. Hanpumep,
ucropusi GU3MKHU, KaK HAyKH, Ja€T MHOTO MPEKPACHBIX MPUMEPOB TAKOTO POJIA.

N3yuenune crpoeHuss BemiecTBa B Kypce (GU3UKH TOABOAWT K TMOHUMAaHUIO
CTPOCHHSI M CIIOCOOOB MCCJIEOBAHUSI KPYIHBIX OMOMOJEKYJ, (yHIaMEHTaATIbHBIX



MOJIO’KEHUN MOJIEKYJIIPHON OMOJIOTHH, TEHETHYECKOT0 KOa U T.JI. DTO COMMKaeT Kype
(bu3MKH U Kypchbl 0011Iel OMOJIOTHN U TEHETUKH.

Huxe crienyroT HEKOTOphIE pPa3zbsCHEHHUS, KOTOpbIE SBISIIOTCS Ba)KHBIMH IS
MOHUMAHUSI TOTO, KaKHe YUCTO (PU3UUECKHE MOMEHThI OCOOCHHO OTMEYaeTcsl Mpu
MIPOXO’KJIEHUU TOTO WJIM UHOTO pa3jena.

B teme "Kunemamuxa" moka3pIBalOTCS MHOTOOOpa3ue HCIOJIb3yeMbIX B (pU3HKe
CHCTEM KOOpPJWHAT, KaK MPOUCXOJIUT MEePEX0 ] OT OMHUCAHUS JBUKCHHS MPOCTEUIIETO
TeJa - MaTepUaIbHOM TOUYKH - K OMUCAHUIO MTOBEAEHUS CIOKHBIX CUCTEM.

Baxneitmeir yacteio "Junamuxa’ sBnsioTcs paz0op ypaBHEHHs ABMXKCHUS B
HBIOTOHOBCKOW (popMe B JEKApTOBOM CHCTEME KOOpPJIMHAT U JIEMOHCTpAIUsi €ro
pELICHUs Ha Psijie MPOCThIX MPUMEPOB: 3aMEJUICHUE JABU)KCHUS MAaTEpPHAIbHBIX TOUYEK
oJl JEHCTBHEM CYXOrO W BSA3KOTO TpPEHUS U T.A. OJIEMEHTapHbIX 3HAHUM 10
MaTEeMaTUYECKOMY AaHaJu3y, KOTOPBIMU CTYJIEHThl O0JIaJaloT, AJii 3TOr0 BIIOJIHE
JIOCTaTOYHO.

[Ipu GopmynupoBaHWM 3aKOHA COXPAHEHHUS HMITYJIbCA HAJAO0 MOMYEPKHYTH, UTO
ATOT 3aKOH SIBJISIETCSl OoJiee OOIIMM, YeM TpeThil 3akoH HbIOTOHA, U BBINOJHAETCS, B
YaCTHOCTH, U B KBAHTOBOM MEXaHUKE, T/I€ TOHATHE CHJBI TEepsSET CBOM CMBICIL.
Crnenyer Takxe oOpaTUTh BHHUMaHUE Ha TO, YTO BBEJEHHUE (PU3MUECKON BEITUUYMHBI -
UMITYJIbC - TO3BOJIAET 3amucath AuddepeHimanbHble ypaBHEHUS IBIDKCHHS KakK s
MaJbIX, TaK U JJIs1 OOJBIINX CKOPOCTEN B AMHOM (opMe.

I[Ipu  wu3yuenun  paszpena  "Konebanus u  60:mbl”  NOAYEPKHUBACTCS
pacmpocTpaHeHHe 3TOTO BUA JIBIKEHUS B KUBOW MPHUPOIE, MPUBEAS JTOCTATOYHOE
YHUCJIO MPUMEPOB (YaCTOTa LIAra 4yejaoBeKa, >)KUBOTHOTO U T.1.).

B paznene "Onemenmovr mepmoounamuxu' clienyeT yACIUTh 0CO00€ BHHUMAHHUE
TEPMOJIMHAMHUKE OTKPBITBIX CHUCTEM, YTO SBISETCA MPUHIUIUAIBLHO BAXKHBIM JUIS
NOHMMAaHHUS JKU3HEJESATEIIbHOCTH JKHUBBIX OPraHU3MOB W HUX B3aMMOOTHOILIEHUS C
OKpYXarolel cpeaoi. 3mech Hal0 JTOCTATOYHO MOAPOOHO OCTAaHOBUTHCS Ha cdepe
NIPUMEHUMOCTH BTOPOTO Haudaja TePMOIMHAMHKH K JKMBBIM OpraHu3MaM, Ha Teopeme
[TpuroxvHa, Ha €CTECTBEHHOM BHEIPEHUN (PU3MUECKUX B3TIIAI0B B OMOJIOTHIO.

3a OCHOBY M3JIOKEHUS pazjena "Dnekmpuueckue u macHummole s6ierus"” oepercs
WHTErpajibHble ypaBHEeHUs MakcBeisia A Bakyyma. Buauanme BBoauTtcs ¢opmyna
["aycca, onmpascs Ha 3ak0oH KyioHa 171 B3aMMOJEHCTBUSA TOYEUYHBIX 3apsaaoB. Ilocne
ATOr0 OT™MeuaeTcs, 4To popmyna ["aycca sBisieTcst 6omee oO1el, Tak Kak COXpaHsIeTcs
u B quHamuke. HemocpencTBeHHO Kak pe3ynbTar onbIToB Dapajiess MOKHO BBECTH U
ypaBHEHUE O MUPKYISAIUU BEKTOpa HAPSDKEHHOCTH MarHUTHOTO oJist u Ap. [IpakTuka
MOKa3bIBAET, YTO MOCJE ATOr0 MOCTYJIMPOBAHUE JAXE MOJHON CUCTEMBI YpaBHEHUU
MakcBemsia yXe HE BbI3BIBACT 3aTPYJHEHUN [JIsi BOCHPHUATHUS HUX CTYICHTAMH.
[losiBneHne MarHUTHOTO TOJIs CIEAYeT paccMaTpUBaTh C PEJISTUBUCTCKOM TOUYKH
3pEHUsL.

OcHoOBHOE BHMMaHHUE B TeMe "Onekmpoounamuka" cneayer yaeauTb U3yYEHUIO
3¢ (EeKTOB, CBSA3AHHBIX C JBI)KEHHEM 3apsiioB U TEPEMEHHBIMHU 3JIEKTPUUYECKUMU
ToKamMu. ITH A (PEKTH HATO MPOJAEMOHCTPUPOBATH HA JOCTATOYHO OOJBIIIOM YHCIIC



NpUMEpPOB. 3aBepIlaeTcss TeMma JAO0Ka3aTeIbCTBOM BO3MOXKHOCTH CYIIECTBOBAHMS
AIIEKTPOMATrHUTHOTO TIOJISI KaK CaMOCTOSTEIbHON CYyOCTaHIIMUA W TIOCJIC OTKIIOUEHUS
TOKOB M ICU€3HOBEHHMS 3apsJIOB.

[Tocnennsia yacth pazaena "Dnekmpuueckue u MacHumuvle s6aeHus” SBISIETCA
HEMOCPEACTBEHHBIM BBEJICHUEM K paszdeny "Odnekmpomaznumuoe u3iyyenue u
onmuxa’”.

BaxxnelnM pazfenoM Kypca sIBISETCS pasfen "Dnemenmul yuyeHus 0 cmpoeHuu
sewecmsa”. B sTOM paznene mocie H3JI0KEHUS HKCIEPUMEHTAJIbHBIX (DAKTOB,
OPUBOASIIUX K HEOOXOJMMOCTH BBEJIECHHS BOJIHOBOIO OIMCAHUS IOBEJCHUS
MHUKpPOYACTHI], U HEKOTOPBIX OCHOBHBIX MPHUHIMIIOB MOAPOOHO paccMaTpUBAETCS
pelIeHre 3aJa4yd O YacTHUIE B OJHOMEPHOM IOTEHIMAJIBHOM SIIHUKE HAa OCHOBE
crauroHapHoro ypasHenus Llpeaunrepa. Onupasich Ha pelieHue 3Toi 3anayn, ganee
OOCYX Ial0TCsl  YCIOBUSI BO3MOXHOCTHM HAOJIOJEHUS KBAaHTOBBIX siBJICHWH. B
coueTaHnu ¢ NpUHIHUIOM [laynmu 3TO JaeT BO3MOXHOCTH OOBSCHUTH TOSBICHHE
POCTPAHCTBEHHBIX (opM Mosekya. Dopmyiny ajis ypoBHEH OHHEPrHH B aToMe
BOJIOpoAa Aaercsa Oe3 JoKa3aTeNbCTBA, TaK KaK BBIBOJ €€ Ha OCHOBE ypaBHEHUS
IpeauHrepa cioxeH.

B cBs13u ¢ nosiBIeHUEM 1a3epHoli mexHuKy HEOOXOAUMBIM SIBISETCS OJYEPKHYTh
MOHSATHS O HOPMaJbHO M HMHBEPCHO 3aCEJEHHBIX Cpelax, o0 YCHUJIEHHHM CBETa INpHu
MPOXOXJACHUN €r0 4Yepe3 MHBEPCHO 3aCEICHHYIO Cpely M O MPHUHIMIAX JIEHCTBUS
ONTUYECKUX KBAHTOBBIX T€HEPATOPOB.

OrpaHu4eHHBIN TUMUT BPEMEHHU MO3BOJIAET BHIMIOJHUTH HACTOSIIYIO TPOrpaMMy
JWIIb TIPU YCIOBUHM HCIIONB30BAHMS Pa3HOOOPA3HBIX METOAMYECKUX (GOopM Mmomauu
MaTepuana ciaymarensiM. OgHoW Hu3 Takux (QOpM SBISIOTCS CONpOBodcOaeMble
0eMOHCMPAYUAMU HAMYPHBIX U KOMNBLIOMEPHBIX IKCNEPUMEHNO8.

B pamkax nabopamopmnozo npakmukyma WCTOJIBb3YETCS YMEHHE CTYACHTOB
POU3BOJAUTH pPACUEThl C TIOMOIIBIO CPEICTB BBIUYMUCIUTEIBHOW TEXHUKU. OTO
MO3BOJISIET CYIIECTBEHHO MPUOIU3UTh YPOBEHb CTATUCTUYECKON KYJIBTYPbl 00pabOoTKU
PE3yNIbTaTOB U3MEPEHHUH B MPAKTHUKYME K COBPEMEHHBIM CTaHIapTaM, MPHUHSITHIM B
HayKe W TMPOM3BOJCTBEHHOHN AeATelbHOCTH. Ha 3THX 3aHATHSX CTYyACHTHI yxke Ha |
Kypce mpuobperaroT onbIT obmieHus ¢ OBM u ucrnosnb30BaHHUS CTATUCTHUECKHUX
METO/IOB 00pabOTKM pe3ybTaTOB HAOMIOACHUI, YTO COBEPIICHHO HEOOXOAUMO IS
paboThI B CHICITUATBHBIX YUEOHBIX U TIPOU3BOICTBEHHBIX J1a00PATOPHUSIX.

Ha camocmoamenwvnyto pabomy cTyneHTOB BRIHOCITCS epepaboTka MaTeprasoB
JeKUMA M CEeMUHApCKUX 3aHATUN, MOATOTOBKAa K JIa0OpAaTOPHO-MPAKTHUECKUM
3aHATHSAM U 00pabOTKa MX PE3YNbTATOB M COCTABJIEHUE OTYETOB, PEIICHUE 3a7ad U3
npeajiaraeMoro kadenpoii crmcka.

B kaudecTBe caMOCTOSTENbHON pabOThl MOXKET OBITh PEKOMEH/IOBAHbI HAMTMCAHHE
OTHOTO- JABYX (3a cemectp) pedeparoB mo Temam OJIU3KUM K poay Oymymien
JESITEIbHOCTH CTYIGHTOB U CBSI3aHHBIM C NMPUMEHEHHEM (PU3NYECKUX MPUOOPOB HIIU
OOIIMX 3aKOHOMEPHOCTEH.



Oceoenue OuUCYUnIuHbl

«Duzuxkay a815emcs

Kak npeouiecmgyrujee O0is

obuenpogheccuoHaIbHLIX OUCYUNIUH U PeUleHUsl NPOPECCUOHATILHBIX 3a0ad.

Jucyunnuna uzyuaemcsa na 2 Kypce ¢ 3 cecmecmpe.

3.Komnerenunu odyuarwiuerocsi, opmupyemspie B pe3yJibTaTe 0CBOCHMSI
AMCHUILUINHBI HanpaBJjieH (MepevyeHb IMUIAHNPYEMBIX Pe3yJIbTATOB 00y4YeHMs).

Koa n
HauMeHOBaHHeE
KOMIIETEHIIUH M3
o1on

Koax u nanmenoBanue
HHIMKATOPA 10CTHKEHUSA
KOMIIeTeHINH

Ilnannpyemble pe3y/bTaThl
o0y4eHust

Mpoueaypa
OCBOEHHUA




YK-1.
Crniocoben
OCYIIECTBIISITh
MTOUCK,
KPUTUYECKUI
aHaJu3 U CUHTE3
uH(popmaruu,
MIPUMEHSITh
CHUCTEMHBIN
MOJXOJ IS
peLIeHUs
MOCTaBJICHHBIX
3aga4

YK-1.1. AHamu3upyet
3a/1auy, 1EMOHCTPUPYSI
3HaHHE 0COOEHHOCTEH
CUCTEMHOTO,
KPUTHYCCKOTO U
JIOTUYECKOTO MBIIIICHHUS;
MPUMEHSET JIOTUICCKUE
(bOpMBI ¥ TIPOLICYPHI;
BBIIEISAET DTAILI €€
peIIeHus.

YK-1.2. Haxomurt u
KPUTUYECKH aHATTU3UPYET
WMCTOYHUKHN MH(GOPMAIIHH;
COTIOCTABJISICT Pa3HbIC
UCTOYHHUKHU C I[EJIBIO

3HaeT: OCHOBHBIE
MPUHLUIBI U METOJIBI
KPUTHYECKOTO aHAJINA3a.
YmMeer: nonyyaTb HOBbIE
3HaHUS Ha OCHOBE
aHaJlIu3a, CUHTE3a;
MPUMEHSITh JTOTUYECKUE
(dbopMBI U TIPOLIEAYPHI;
PEKOHCTPYUPOBATH U
aHaJM3UPOBATh IJIaH
MIOCTPOCHUS
COOCTBEHHOM WJIM YYKOU
MBICJIU; BBIJIEISTH €T0
COCTaB U CTPYKTYPY;
Baageer: cnocoOHOCTBIO
UCCJIEI0BATh MPOOJIEMBI,
CBSI3aHHBIE C
npodecCuOHaIbHON
JIEATEIIbHOCTBIO, C
MPUMEHEHUEM aHAJIN3a,
CUHTE3a

U PYTUX METOJOB
MHTEJUICKTYaJIbHOMN
JEATEIIbHOCTH;
CO3HATEJIbHO
MJIAHUPOBATb,
pEryJupoBaTh U
KOHTPOJIUPOBAThH CBOE
MBIIIICHUE;
CIIOCOOHOCTBIO
OLICHUBATh JIOTUYECKYIO
MPaBUJIILHOCTH MBICJIEH;
TOTOBHOCTBIO MPUMEHSITh
CHUCTEMHBIN MOAXO]T PU
IIPUHATUN PELICHUH B
npodeccuoHaNbHON
JIEATEIIBHOCTH

3HaeT: METO/bI MOUCKA
UCTOYHUKOB

uH(bOpMaIlMU U aHaIn3a
npoOJIEMHOM CUTYALIUU.

YcTHBIN
ormpoc,
MACbMEHH
BIW OIPOC;




BBISIBJICHUS UX
IIPOTUBOPEYMM U TIOUCKA
JIOCTOBEPHBIX CYKJICHUU;
BBIOMpaeT nHpopMaIuio,
HEOOXOIUMYIO IS
pELIEHUs TOCTABIEHHOMN
3a7a4H.

YK-1.3. PaccmaTpuBaet
pa3HbIe BapUaHTHI
pEIICHMS 3a1a4H,
OIICHUBAET UX
MIPEUMYIIECTBA U PUCKH.

YK-14.
AprymMEHTHPOBAHHO
dbopmMupyeT cCOOCTBEHHOE
CYXJICHHE U TIPUHUMACT
000CHOBaHHOE pEIICHHE,
OTIPEICIISAET MPAKTUICCKUE
TIOCIICACTBHSI
NPEIOKEHHOTO PEIICHUS
3aJIaum.

Ymeet: cobupathb
uH(OPMALIKIO TI0
HAYYHBIM MPOOIeMaM,
OTHOCAIIUMCS K
npodeccuoHaNTbHON
00J1aCTH; OCYIIECTBIATh
TOUCK PEUICHUH
po0JIeMbl; CPAaBHUBATh
MPEUMYIIECTBA Pa3HbIX
BapHAHTOB PEIICHUS
MpOOJIEMBI U OTICHUBATH
UX PUCKHU.

Buaageet: ciocoOHOCTBIO
BBISIBJISITH HAYYHBIC
po0JIeMBbI U BBIOMPATH
aJIeKBaTHBIC METOJIOB TSI
UX PEIICHHUS;
CIIOCOOHOCTBIO
UCCIIEI0BATh MPOOIEMbI
npodecCuOHaIbHON
JESITEIIBHOCTH C
NPUMEHEHUEM aHaJIn3a,
CHUHTE3a U JPYTUX
METO/IOB
MHTEIJIEKTYaJIbHON
JESITEIBHOCTH.

3Haer: NpUHUHUIIBI U
METO/Ibl OLICHKH
UCTOYHUKOB
uHpopMaIuu u
COBPEMEHHBIX HAyUYHBIX
JIOCTUKEHUM.

Ymeer:
JIEMOHCTPUPOBATH
OLICHOYHBIE CY)KIICHUS B
pEIIeHUH TPOOIEMHBIX
npodheCCUOHAIBHBIX
CUTYaLUH.

Baageer: MmeTogamu
OLICHKU HAJKHOCTU
UCTOYHUKOB
uH(pOpMAaIUU, METOIaMU
paboTHI C
IIPOTUBOPEYNBOMN
uH(popMaImen u3 pa3HbIX
UCTOYHUKOB.

IIucemenH
BIM OITPOC

Kpyrnsii
CTOJI




IIK-5.
CnocobeHn
OCYIIECTBIISTh
TIeJarOrHIeCKy
10 TOJIJICPIKKY H
COIPOBOXKJICHUE
oOyyJarommxcs B
mporiecce
JIOCTHIKEHUS
MeTarpeIMETHBI
X, TIPEAMETHBIX
U JIMYHOCTHBIX
pPE3yNIBTaTOB

IIK-5.1 Cnocoben
OTIPEENATh JIMYHOCTHBIE,
MeTa MPEeIMETHBIC U
MPEMETHBIC PE3YJIbTAThI
yYaIlUXCsl B KOHTEKCTE
oOy4eHust OUOJIOTUH
(cormacao ®I'OC u
pUMEpHON yueOHOM
MIPOTPaMMBbI 110 OUOJIOTHH )

IK-5.2. Onpenensiet
METO/IbI ¥ TIPUEMBI
KOHTPOJISA, OTICHUBAHUS 1
KOPPEKITUU

pe3yJbTaTOB OOy4YCHUS
OunoJsioruu

IIK-5.3. Oka3piBaer
MOAACPIKKY
oOyyJarommumcs

B 3aBHCHMOCTH OT UX
WHIUBUTyAJIbHBIX
OCOOCHHOCTEH,
CITOCOOHOCTEH U
o0paszoBaTeIbHBIX
BO3MOKHOCTEH U
noTpeoHOCTEHN

3HaeT: XapaKTEPUCTUKY
JUYHOCTHBIX,
MeTaIpeAMETHBIX U
MPEAMETHBIX
pE3yNbTaTOB yYalluXcs B
KOHTEKCTE 00yueHus
OMoJIOTHH

YmMmeer: oka3pIBaTh
WHUBUTYAJIbHYIO
MIOMOIIb U TOJICPIKKY
oOydJaronumcs B
3aBUCUMOCTH OT UX
CIIOCOOHOCTEN U
MOTPEOHOCTEI;
pa3padaTbiBaTh
WHIUBU Ty ATbHBIE
POTPaAMMBI,
METOJUYECKUE
pa3paboOTKu U
JTUIAKTUYECKUE
MaTepHuabl B IEJIX
peanu3anuu ruoKoro
aJrOpUTMa yIIpaBJICHUS
MPOIIECCOM
oOpazoBaTeIbHON
JEeATEIIbBHOCTH
oOyyJarommxcs;
OIICHUBATH JTOCTUKCHUS
00ydJaromuxcs Ha OCHOBE
B3aMMHOTO JIOTIOJTHEHUS
KOJINYECTBEHHOM U
Ka4eCTBEHHOU
XapaKTEPUCTHK
00pa3oBaTeIbHBIX
pE3yIbTaTOB
(moptdonuo, npodpuinb
YMEHUM, THEBHUK
JOCTHXKEHUM U Jp.)
Baapeer: ymeHnusmu no
CO3/IaHUIO U
MPUMEHEHUIO B MPAKTUKE
oOy4eHus: OnoI0Tun




4.00beM, CTPYKTYpPA U COAeP:KaHUE TUCIUIIMHBI (MOTYJIs)
4.1.00peM JIHCIUILIMHBLI COCTABIISICT 2 3a4€THBIX CAUHUII, /2 aKaJeMHUYCCKUX JacCOB.

4.2.CTpyKTypa JTUCUMILINHBI:

Buabl yueoHoii padorsl, DopMbI TEKYLIETO
Pa3IleJIbI U TEMbI « | BRKIII04Yasi CAMOCTOATEC/IbHYIO KOHTPOJIA
Ne  IMCHUIUIMHBI é‘ padoTy CTY/1eHTOB U ycneBaemoctu (no
n/ S TPY/A0E€MKOCTh (B Yacax) Heldenam cemecmpa)
I o 54 dopma
§ = MPOMEKYTOYHOM
s | X arrecranuu (no
&) &) cemecmpam)
. -G
i e £ =
= ; ) E E :"'\
= 4 ot 5 o <) =
Z s 5 & 8| &~ = &8
) = § S = @) S =
R I ESIRalE |0 a
Moayab 1. @u3nyeckue 0oCHOBbI MeXaHUKHU. MoJjiekyasipHast  (u3nka u
TePMOAUHAMHUKA
1 |[KunemaTuka u 3 1 |12 1
JIMHAMHKA
MATENUATRHOW TOUKU
2 |Bungsl cuin. Padorau |3 2 1 1
DHEPIUS
3 [BpamarensHoe 3 1 1 1 Konnoksuym,
JIBUZKCHUC [IpOBEpPKa
TBEPIOIO TEA. ITOMAITHETO
”Qf}\f\ﬂlJQTTYIG TATL
4 MexaHuKa 3 1 |2 1 sanaHus,
PKIIKOCTEHl 1 ra30B. CaMOCTOSATEIIbHAS
5 |KunemaTtuka u 3 1 1 paboTa,
JINHAMUKa KOHTPOJIbHAS
KOJICOaHMIA. pa6OTa
\]ﬁﬂ‘l‘l"]’lﬁ DNATTIILT TX
6 [PaBHOBECHBIE U 3 2 |1 1
HEPAaBHOBECHBIC
COCTOIHUA
7 MonexynspHo- 3 2 |1 1
KUHETUYECKAs TEOPUS
8 [sIBneHus nmepeHoca 3 1 |2
9 |l u Il Hawano 3 1 |2 1
TEPMOJANHAMUKHA
PeasibHbI€ ra3bl. 3 2 |1 1
1 MonekynspHbie
0 CUITKI R XKUTTKOCTIX
BCEI'O 3A 14 |14 8
MOAYJIb 1.




MOIly.]'Ib 2. BHeKTpH‘leCTBO U MaroeTusM. OHTI/IKa, aToOMHadA

1

SJICKTpOCTaTI/I‘-IGCKOG
I10JIC. HOTGHHI/IaJI )41
Pa3HOCTb
I[IOTCHIIAJIOB

3

1

1

KoJmokBuyM,

[ loCcTOSIHHEII
DIIEKTPUUYECKUN TOK

[TPOBEPKA JIOMAITHETO

JJIEMEHTHI 30HHOK
TEOPHUH
IMTNOROITUMOCTHN

w

3aaHus,
CaMOCTOSITEILHAS
paboTa, KOHTPOJIbHAS

JvanexkTpuku B
DIIEKTPUYECKOM I10JIE

paboTta

DJICKTPUYECKHI TOK B
razax.

MarsuTHOE T10JI€.
MargseTuku

BJIGKTpOMaI‘HI/ITHaSI
MHAYKOWA 1

HEPEMEHHBIA TOK

W W W W

DJICKTPOMATHUTHBIE
KOJIEOAHUS Y BOJIHBI

['eomeTprueckas
ONTHKA

10

uTepdepenius
CBETa

11

udpakius cBera

12

[lonspuzanus ceera

=

13

HCIICPCHA CBCTA

14

TermtoBoe

R

15

B3auMmoiericTsue
V3JTy4ECHHUS

W W W W W w w

L

16

C
Crpoenune atoma

17

Ctpoenue u
CBOMCTBO

ww

(=

18

DNeMEeHTapHbIE
YACTHIIBI

19

DK3aMeH

36

BCEL'O 3A
MOJTYJIb 2.

14

14

36

BCEI'O 3A KM

28

28

36

16

13




4.3.ConepxaHue TMCHMILIMHBI, CTPYKTYMPOBAHHOE 110 TEMaM.

| MO1YJIb:
Mexanuka.MoJiekyJjasipuas ¢pusuka.

BBenenue
[Ipeamer Qusuku. Meroa mo3HaHus B (pu3MKe. DKCIEPUMEHTHI U TEOPHUHU.
Ponp matematuku. ®@usmdeckue 3akoHbl. [lonstue dakta B dusuke. Moxenu.
[Tpsimbie u1 0OpaTHBIE 331249 GU3HKU. PasMepHOCTH GU3HUECKIX BETUYHUH.

Kunemaruka

JIBukeHMe Kak IJlaBHasg (opma CylecTBOBaHMsI marepuu. lIpocTpaHcTBO U
BpeMs. CrocoObl ONMMCAaHMs COCTOSHUSA Tena U cucTteMbl Tell. CHucTeMbl oTcueTa U
KoopauHat. Pons M nmpuHIMIBL BeIOOpa cucteM KoopauHaT. CrerneHu cBOOOBI,
VWHBAPUAHTHBIE CBOKCTBA YMCIA cTeneHer cBoOoAbl. TpexmMepHoe 1 MHOTOMEPHOE
IIPOCTPAHCTBA. MarepuanpHas TOYKa W PACHPOCTPAHEHHE HSTOM MOJEIH Ha
MHOTOMEPHBIN citydail. TpaekTopuss U MUPOBasl JUHUs, UX CBOMCTBA. CKOPOCTh U
YCKOpEHHE Kak Ipou3BoJHbIE. [locTymarenbHoe M BpamaTeabHOE ABUKEHHS Kak
OCHOBHBIE BHJbI JIBHKEHUN. YTJIIOBBIE CKOPOCTh M YCKOPEHHME, HOPMAJIbHOE WU
TaHICHLMAJIIbHOE YCKOpeHUs. MHepuuanbHble CUCTEMBl U PABHOIIPABHOCTH IIOKOS
Y PAaBHOMEPHOI'O MPSIMOJIMHENHOTO ABWKEeHUA. IlocTynar o MocTosHCTBE CKOPOCTH
cBeTa B BakyyMme. [IpeoOpa3oBaHue HHTEPBAJIOB BPEMEHHU U JUIMHBI MPU OOJBIINX
CKOPOCTSAIX OTHOCUTEJIBHBIX JBWKECHUN HHEpUMAIbHBIX cucTeM. Ilapamoxc
onu3HenoB. [IpeoOpazoBanus JlopeHa U pelsITUBUCTCKOE CIOKEHUE CKOPOCTEH.
WHuTepBan Mex1y COOBITUSIMU U €M0 UHBAPUAHTHOCTb.

Jlunamuka

Cuna um macca, cynepno3uuusi cwi. IlepBelii u BTOpoW 3akoHbl HblOTOHA.
VYpaBHeHUsT IBWKEHUS, POJb HAYaJIbHBIX YCJIOBUW, MPUHLHUI JE€TEPMUHHU3MA.
[Ipumepsl pelieHuss ypaBHEHUM NIBUKEHUS. J|BU)KEHUE TEN B MOJIE CUJI TATOTEHUS,
SABJICHHE HEBECOMOCTH B CHyTHUKaX. VIMMyJbC, 3aKOH COXpPAaHEHUS UMITYJIbCA JJIS
MEXAHUYECKON CHUCTEMBI, TpeTuil 3akoH HproToHa. B3ammoneictBue Tenm yepes
nosie. OOmas ¢GopMyJUpoBKa 3aKOHA COXpaHEHUs1 uMITyJbca. Kunernueckas
SHEPrusl MaTepUAIBLHON TOYKH, CBA3b €€ C KOMIIOHEHTaMH BEKTOpAa HMITYJIbCA.
PabGora u moreHumanbHas sHeprus. Pabora mepemeleHus MaTepuaIbHON TOYKH
M0 KPUBOJMHEWHOMY TyTU. [lOTeHIMaNbHBIE CHJIBbI, BBEACHHUE MOHSATHS
MOTEHIMala ISl B3aUMOJACHCTBYIOIIMX Teld. CBSI3b KOMIIOHEHT CHJIBI H
noteHuuanbHOM (pyHkuuu. [loTeHumanbHass sMa M YCJIOBHE YCTOWYUBOTO
paBHOBecUsl. HEBO3MOXHOCTh pPaBHOBECHS CHUCTEMBI B3aUMOICHUCTBYIOIIUX
CTaTUYECKUX TOYEUYHBIX DJICKTPUYECKHX 3apsgoB. MomeHT cuibl. JluHaMuka
BpAILICHUS TOYKHA W TeJIa BOKPYT MOCTOSSHHOW OCH, IMOHSTHE O MOMEHTE MHEPLUHU
MaTepUaibHOW TOYKH M Teja. YpPaBHEHHE JBUKEHHUSI BpaIAIOIIETOCs BOKPYT
HEMOJABMKHOW OCH Tejla. MOMEHT UMIyJbCa, CBSI3b €r0 KOMIIOHEHT C
KMHETUYECKOW 2Hepruen BpamieHus. [ 1aBHbIe MOMEHTBI HHEPLIMU U YCTOMYUBOCTD
BpalllEHUsI TeJ. 3aKOH COXPAaHEHHS MOMEHTAa HMIIYJbCa TE€la U CUCTEMBI TElL
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['mpockonsl u ux mnpumeHeHue. LleHTp macc W ypaBHEHHE €ro JABHKCHUA.
Pa3nenenue nocTynarenbHbBIX M BpAIIATENIbHBIX JBUKEHUW TBepaoro tena. [lapa
cuin. Cucrema ypaBHEHHUM MU JIBHOKEHUS TBEPAOTO Tela M €ro KUHETUYecKas
SHEprus. 3aKOH COXPAHEHUs 3HEPTUHM U €r0 CBSA3b C PABHOMEPHOCTHIO TCUECHUS
BpeMeHU. J[BM)KEHHE CHCTEM CO MHOTUMH CTENEeHAMH CBOOOAbl. DyHKIUSA
Jlarpanxa u ypaBHeHus Jlarpanxa.

JInHammnka 00J1bIIUX CKOPOCTE

[IpyHIMI ~ OTHOCHUTENBHOCTH B  (usuke. PeNSITUBUCTCKUNA  MMITYJIBC.
[IpeobpazoBanue YHEPTUH-UMITYJIbCA. Macca U ee CBsI3b ¢ dHepruel mokos. Macca
CJIO’)KHOW CHCTEMBI M €€ CBSA3b C DHEpruei B3auMoiericTeus yacte. Jledext Macchl
u ’HepreTtuka. KuHeTtnueckas sHEprusa B PEJISITUBUCTCKOM MEXaHHMKE. YPaBHEHUE
JBUKCHHUS MATEpUAIBHOM TOYKH B PEISITUBUCTCKOM MEXaHWKe. [[BuxkeHHe
MATEPUAIBbHON TOYKM TOJ JCHMCTBUEM MOCTOSIHHOM CHJibl. CKOpPOCTh CBETa Kak
npefenbHas  CKOpocThb. YacTumbl ¢ HylneBOM Maccod mokos. [IpuHuummn
SKBHUBAJICHTHOCTHU Y T€OPHUS MPOUCXOKICHUSA CUJI BCEMUPHOTO TSATOTEHUS.

Kosie0anus 1 BOTHBI

Konebanus kak 4aCTHBIA Cilydail ABMKEHUS, YCIOBUS TOSIBICHUS KOJEOAHMIA.
VYpaBHEHHE IBMKEHHS NPYKMHHOTO MAasATHUKA M €ro pemieHue. ['apmonudeckoe
KOJIEOAHHE U €ro XapaKTePUCTUKU. Y pPaBHEHHE JABMKEHUS (PU3NUECKOTO MASTHUKA
U €ro pelIieHre, MaTEMaTUHYECKU MasiTHUK. DHEPrusl TapMOHUYECKUX KOJIEOaHUN.
BolHyX/1eHHbIE KoJieOaHUsS W SIBJIEHME pe3oHaHca. ABTokosiebaHus. llpumepbl
MPOSIBJIICHHS] PE30HAHCHBIX M aBTOKOJIEOATENbHBIX SIBJICHUN B KUBBIX OPraHU3Max
U TexHHKe. BONHBI B ynpyrux cpenax, JIMHEHHbIE, TOBEPXHOCTHBIE U OOBEMHbIE
BOJIHBI, IIONEPEYHbIE U TMPOJIOJIbHbIE BOJHBI, (POHT BOJHBI, IUIOCKHE U
cepuueckue BOJHBL. AHaIUTHUYECKas 3amuch Oerymieil BoiHbl. BoaHoBOe
ypaBHenue. [lepeHoc sHeprum Oeryiieii BoimHOW. CrokeHne KoyieOaHHWil M BOJIH.
KorepenTHsle ucTouHNKY BOJIH. IHTepdepeHIrst BOJIH OT TOYEUHBIX KOT€PEHTHBIX
VCTOYHHUKOB. YCIIOBHS TMOSABJICHHUS MaKCUMyMOB W MHHMMYMOB. ClloxeHue
KpyroBbix M cdepudeckux BosH. IlocTpoeHune ¢GpoHTa BOJHBI MO MNPUHLIHUILY
['tolirenca, moBezeHue (poHTa BOJHBI B HEOAHOPOAHOUN cpene. OTpakeHHe u
npenoMiieHue BOJH. [Ipunumn @epma. I[losBieHue OTpaKeHHBIX BOJH B
HEOJHOPOJIHBIX Cpeax, CI0KEHUE BCTPEUHBIX BOJIH U 00pa30BaHUE CTOSUMX BOJIH.
[TepexomHoe cocTosiHMe W Bpems penakcanuu. CBs3b JJIMH CTOSIMMX BOJH C
pa3mMepaMu Cpeipl, TUCKPETHOCTD JJIMH CTOSIYMX BOJIH. KBaHTOBaHME.

JJIeMEHTbI CTATUCTHYECKOH U MOJICKYJISAPHON QUMK

MuKpocKonMyeckrue M MAakKpOCKONMYECKUE sABJICHUA. lneanbHbll ra3 Kak
CTaTUCTHYECKasi CUCTeMa MHOTMX yacTull. J[aBieHue, o0beM U Temmeparypa rasa
Kak OOOOIIEHHBIE XapaKTePUCTHUKU COCTOSIHUS Ta3a. PaBHOBecHble U
HEpaBHOBECHbIE COCTOSIHUA ra3za. OOpaTuMble W HEOOpaTHMbIE MPOIECCHI.
Huarpamma  naBieHHe-00BeM.  DKCHEpPUMEHTAlbHbIE  Ta30Bble  3aKOHBI,
000OIIIEHHBIN Ta30BbIM 3aKOH (ypaBHEHHE COCTOSHUS HJICALHOTO Ta3a). BeiBoa
YPAaBHEHMS COCTOSIHUS UICAIBHOTO T'a3a HA OCHOBE KWHETHUYECKUX IIPEACTABICHNAMN.
DU3NYECKUN CMBICI ITOHATUS TEPMOJAMHAMUYECKON TeMnepaTypsl. Pacnipenenenue
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PHEPruM TO CcTemeHsM cBoOoawl. Pacmpenenenus Makcemia u bonbiimana,
O0apomerpuueckas ¢opmyna. HepaBHoBecHble mporiecchl. Juddysusa, nuddyszus
yepe3 MeMOpaHbl, OCMOC, OCMOTHMYECKOE JaBJIE€HHE U €ro pojb B
KU3HENIeATeNIbHOCTH pacTteHuid. Termonepenaua. BHyTpennee tpenue. PeanbHbie
ra3pl, ypaBHeHue Ban-nep-Baanbca, KpuTudeckas TOYKa, peajibHbIE H30TEPMBI,
CKIKeHHEe Ta30B. JKHAKOCTH, TIOBEpXHOCTHOE HATSIXKEHHWE B JKHUJKOCTSX,
OXJIQXKJICHUE JKUJIKOCTHU MPU UCTIAPEHUHU, TEPMOPETYJIISALUS PACTEHUM U KUBOTHBIX.
CmauuBaroniye ¥ HeCMaduBaroIue Xuakoctu. Kanwmisapasie sBiaeHus, Gopmyna
Jlamnaca.

JJIeMEeHTbI TEPMOJAMHAMUKHA

[lepBoe Hauaso TEPMOJIMHAMUKH, HM3OMPOIECCHI, aAuMabaTUUECKHil MpoIiiecc,
OXJIQXJIEHUE Ta30B MpU aauadaTUUYECKOM PACIIMPEHUU M TOTYYEHHE HUBKUX
temreparyp. YpaBHenue Ilyaccoma u ero BeBoA. Kraccuueckas Tteopust
TEIUIOEMKOCTEH, MPUUUHBI OTKJIIOHEHUS pPeajbHbIX TETUIOEMKOCTEN Kak (DYHKIUU
TEMIIepaTypbl OT PE3yJIbTaTOB KiIacCHYecKoi Teopuu. PaboTa maeanbHOro rasa B
paznuuHbIX nporeccax. OOpatuMbie U1 HEOOpPATUMbIEC UKIIbI. TEIIOBbIE MAIIUHbBI
nu 1uukan KapHo, BTopoe Hauano TepMmoJuHaMuKH. KoMImpeccuOHHbIE
XOJIOMUIBHUKU W TEIUIOBBIE HACOCHL. OHTPOINUS KaK TEPMOIMHAMHYECKUN
noteHuuasn. dopmyna s SHTponuu wuAcanbHOro rasza. Teopema KapHo u
000011IeHUE TOHSATHS SHTPONHUHM KaK TEPMOJMHAMHYECKOTO ToTeHiHana. CBs3b
SHTPONUU C MHUKPOCOCTOSIHUSIMH HJI€AJIBHOTO raza. CTaTHCTUYECKOE TOJIKOBAHUE
suTponuu. Popmyna bonbiimana. Bo3pacrtanue sSHTponmuu MHpU HEOOPATHMBIX
MpoIleccax Ha MNPUMEPE BBIPABHUBAHUS TEMIIEPATYPhl JIBYX HAXOMSIIUXCS B
KOHTAKT€ HarpeThIX TEJ U MPU BBIPABHUBAHUU JABJICHUI B JIBYX YacTAX COCYJa C
razoM. [lepBoe u BTOpoe Hauanga TEPMOJIUHAMUKHI U KUBbIC OpraHu3Msbl. [loHsiTHe
0 TEPMOJMHAMHUKE HEOOPATUMBIX MPOLIECCOB U OTKPBITHIX CUCTEM. DHTPOMUS B
CUCTEME OpPraHU3M-OKpY Karouas cpesa.

Il MOJAYJIb:

DJleKTPpUYeCKHe U MATHUTHBIE siBJIeHHsl. OnTHKa

[ToHsiTHE O TIONSAX, TTOJIST CKAJISIPHBIE U BEKTOPHBIE. XapaKTEPUCTUKU BEKTOPHBIX
MOJIEN: HAMPSHKEHHOCTh, MOTOK, HUPKYJISAILNS, CUJIOBBIE JUHUM BEKTOPHOTO TOJIA.
Cynepno3uius 1noJieu, 3aps/ibl, 3aKOH COXpAHEHUsI 3apsI/10B.

BzaumopenicTBre HEMOABUKHBIX U IBHXKYIIUXCS 3apsaa0B, OUIUUECKUNA CMBICT
MarautHoro noJisg. Ilose ToueuHoro 3apsna (3akoH KyjoHa) U CUCTEMBI 3apsiJioB.
[Tone mumossi. DJIEKTPOCTATUYECKOE IMOJE MOJEKYJIbl U XUMUYECKUE PEaKIUU.
Wnrerpanvhuas ¢opma 3akona Kynona, teopema [aycca (mepBoe ypaBHEHHE
MakcBemia). BeiBon dhopmyn mis HanmpsHKEHHOCTH DJIEKTPOCTATUYECKHMX TIOJIeH
3apsDKEHHOTO  NPSIMOTO  TIIPOBOJA,  IUIOCKOCTH,  KOHAeHcartopa. Pabora
MepPEMEIIEHHUS 3apsifa B JIEKTPOCTATHYECKOM MOJIE, MOHATHE MOTeHIIMaia. Bropoe
ypaBHeHHUE MakcBemia Il JJEKTPOCTaTUKH B HMHTETpPAIbHOU  (opMme.
DJIEKTpUYECKAas €MKOCTh  OJHOrO TMPOBOJHMKA W  JIByX IPOBOJHUKOB,
KOHJICHCATOPBI. OHeprus AJIEKTPOCTATUYECKOTO TIOJIA. N3menenue
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HaMpsOKEHHOCTH  AJIEKTPUYECKOrO  MOJsi  MPU  BBEACHUU  JIUDJICKTPHKA,
MOJISIPU3YEMOCTD JIMRJIEKTPHUKA, IUBJIEKTpUYECKas MIPOHUIIAEMOCTb.
DIEKTpUYECKOE MOJE€ B NPOBOJHUKAX. [IoHATHE O TOKE MPOBOAUMOCTH, BEKTOP
TOKa W cuia Toka, nuddepenuuansHas gopma 3axkoHa Owma. IlepBoe mpaBuio
Kupxroda. IlpuumHa TmOSBIECHUA DJIEKTPUYECKOIO TOKa B  IMPOBOJHHUKE,
(bu3MYecKuil CMBIC OHITHUSI CTOPOHHUX AJIEKTPUUECKUX cuil. BeiBoa 3akoHa Oma
st Bcet nenu. Bropoe mpaBmiio Kupxroga. MarHuTHoe molie IpsiMOTO TOKA.
WNuterpanpHble ypaBHEeHHMs MakcBenaa sl TMOCTOSIHHBIX MAarHUTHBIX TOJIEH.
[IpuMepbl BBIUKMCICHUS HAMPSHYKEHHOCTEM MArHUTOCTATHYECKUX TOJIeH. 3aKoH
buo-CaBapa-Jlannaca. BzaumopeiictBue mnoneit u 3apsaoB (TokoB). Dopmyna
JlopeHna nns cuiibl, NEMCTBYIOIIEW HA 3apsJ CO CTOPOHBI JJIEKTPUYECKOTO H
MAarHUTHOTrO moJsiel. [IpuHIMIT IEeNCTBUS MAacC-CIEKTPOMETPOB. MHIyKIIMOHHBIE
ABJICHUs, TpaHcPopMaTopsl, GU3UYECKUE TMPUHIUIBI UX JEHCTBUS. DKCTPATOKHU.
[TonHas cucTeMa MHTErpaibHBIX YypaBHEHUN MakcBesia. CMBICIT YJIEHOB CUCTEMBI
ypaBHEHHII MakcBesia, ONMCHIBAIOIIMX SIBJICHUSA, CBS3aHHBIE C W3MEHEHUSIMU
AIEKTPUYECKUX U MATHUTHBIX BEJIMYHH BO BpEeMEHU. B3aMOCBA3b 3JIEKTPUUECKUX
M MarHUTHBIX [EPEMEHHBIX IIOJIEH, BJEKTPOMATHUTHOE IIOJIE U U3JIyYEHUE.
CBoOomHOE DJEKTPOMArHUTHOE TMOJ€ W €ro CyIIeCTBOBAHHE B  BUJC
AIEKTPOMArHUTHOM BOJIHBL. [lomepedyHOCTh 3NEKTPOMArHUTHBIX BOJIH. CKOpPOCTH
pacrpocTpaHeHHUsl AJIEKTPOMArHUTHBIX BOJIH U CIOCOOBI ee m3MmepeHud. [llkama
AJIEKTPOMArHUTHBIX BOJIH. SIBJICHUSI, ONTMCHhIBAEMbIE BOJTHOBOM TEOpUEH CBETA.

HuTtepdepentus CBETa, YCJIOBUS MOSIBJICHUS CTaTUYECKOU
uHTEePPEPEHIIMOHHON KapTUHBI, UHTEPpPEPEHIIHs MPU pas3ieseHnn (HPOHTa BOJHBI,
IPOCBETJICHUE ONTHKH, HHTepdEepoMeTpbl W UX Hcnoib3oBaHue. Dypbe-
cnektpomeTpbl. [lonsitue o ronorpaduu. Audpaxuus, nudpakuus Ha IIeau.
Oco0OEHHOCTH OpraHMU3aluy PagUuOJIOKAlMOHHON CIyKOBI. YCIIOBUS Tepexoda OT
BOJJHOBOM ONTHUKM K reomerpudyeckord. 30Hbl DpeHens, 30HHAs IUIACTHHKA
@penenss  kak  Qokycupyromuid 3yeMeHT. JluppakuuoHHAas ~peleTka  Kak
JUcHeprupyomnas cucrteMa. AHaiIuM3 CcocTaBa CBeTa M0 JUIMHAM  BOJIH.
PentrenoBckast audpaxkuus, moHATHEe 00 O0O0paTHBIX AU(GPAKUHUOHHBIX 337ayvax,
PEHTICHOCTPYKTYPHBIM ~ aHAU3 M €ro OCOOEHHOCTHM MPUMEHHUTEIbHO K
OwosormyeckuM  oObekTaM.  JIludpakMOHHBIA  TpeaeNn  pas3pemaromniei
CIIOCOOHOCTH ONTHYECKUX MPUOOPOB.

CBeT M BEUIECTBO, NOHATHE O BTOPUYHBIX BOJIHAX, PA3[E€ICHUE SHEPIUH Ha
rpaHuile paszena (a3, pEe30HAHCHBIM XapakTep B3aMMOCHCTBHUS CBETa U
BemecTBa. Jlucnepcusi, kiaccuyeckoe OOBSICHEHHE 3aBHCHUMOCTU Kod(duimeHTta
IPEJIOMJIEHUS] CBETA OT JUIMHBI BOJIHBI NAJAOUIEr0 CBeTa. SIBIEHME IBOMHOIO
Jy4yernpenoMyIeHus, Mojspu3anus cBeTra Kpucramuiamu. [lonspu3oBaHHBIA CBET,
ONTHYECKas AaKTHUBHOCTb, CaXapOMETpPHs, HUCIOJIb30BAHUE SBJICHHS BpalleHUs
MJIOCKOCTH MOJIIpU3aIllid B MOJIEKYJIsspHON Ouosoruur. ®@otodPpdekT u KBaHTOBas
npupona cBera. Kpyr sBiieHHi, OOBSCHUMBIX C KBAaHTOBOW TOYKHU 3pEHUS,
MHUKPOCKOIIUYECKOE M MAKPOCKOIMMYECKOE B ONTHKE. J[BOMCTBEHHOCTH MPHUPOABI
cBeTa. 3aKOHBI IIOTJIOIICHUS CBETA.
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JJIeMEHThI YYCHUS O CTPOCHUM BelIeCTBA

Oco0OeHHOCTH TOBEIEHUS MUKpodacTHll. [IpUHIMIBI OMHMCAHUS TOBEICHUS
MUKpPOYACTHI], BOJIHOBasA (PYyHKIIMsI, COOTHOLIEHUE HEOMNPEIeTICHHOCTEH, BOJIHA e
bpoiinsa. Ilocrymatet  bopa. VYpaBuenue Ilpeaunrepa (BpemMeHHOE U
CTallMOHApHOE), (PU3MUYECKHN CMBICI BXOASIIMX B HEro ujeHoB. Pemienue
crauroHapHoro ypaBHeHus IllpenuHrepa g 4YacTUUIBI B OJHOMEPHOM
MOTEHUHAJIBHOM SIIIMKE W YacCTULBl HA OKPYKHOCTH. YCIOBHUS TOSBICHUSA
KBAaHTOBBIX SIBJICHUW. /[ByMepHas mOTeHIMaIbHas siMa, BBIPOKICHHE KBAHTOBBIX
COCTOSIHMM M CHSTHE BBIpOXKIeHHs. [loTeHnmanbHas siMa KOHEYHOW TIIyOMHBI U
BIUSIHUE €€ INIyOMHbl U IIMPUHBI Ha YPOBHHM SHEPIHMM 4YacTULbl. TyHHEIbHBIH
3 dexT. 3anonHeHue ypoBHen u npuHumn [laynu, nmonHast 3HEprusi COBOKYITHOCTH
AIIEKTPOHOB B KBAHTOBOW CUCTEME. Y POBHHU SHEPIUHU B aTOME BOJIOPOA, IIEPEXOABI
MEXAy ypoBHsAMU. HopManbHas u HHBEpPCHas 3aCEICHHOCTbh KBaHTOBBIX
coctossHuM.  llormomienue, CHOHTAHHOE U BBIHYXKIEHHOE  M3IIy4CHUS.
Kosdbdumuentsr Oitnmreitna. @dopmyna Ilnanka. VYcwienwe cBeTa IMpU
IIPOXOXKIECHUN Yepe3 NHBEPCHO 3acelIeHHYI0 cpeny. Ilonsarue o nasepax.

duznueckass NpUpPOJa XUMHYECKOW  CBSI3U.  DJIEKTPOHHOE  CTPOCHHUE
MHOI'03JIEKTPOHHBIX aTOMOB. BHyTpeHHEe BpalleHue B MOJIEKYJIAX U €r0 pOjb B
OMOXUMHUYECKUX peakIusixX. [[BrkeHHWe 4acTull B MHOTOATOMHBIX MOJICKYJIaX H
BHUJIBI MOJIEKYJISIPHOW CITEKTPOCKONMU. CHMMETPHUSA MOJIEKYJ U MOSIBJICHUE ITPABUIT
otbopa.

DOTOXUMHUYECKUE PEAKIUU M OCOOCHHOCTHM NOTEHIMAJIBHBIX IMOBEPXHOCTEN
OCHOBHBIX M BO30Y>KJIEHHBIX 3JIEKTPOHHBIX COCTOSHMA B MoJieKynax. Pacnan
Mosiekysl 1ipu  (oToBo30yxkaeHusix. Dusmyeckas mnpupona (porocuHTE3A.
Tpancnopt sHepruv mpu (QOTOCHUHTE3€. 30HHAsA CTPYKTypa dJIEKTPOHHBIX
COCTOSIHUM KPUCTAIJIOB. 3alIOJHEHHBIE Y HE3AIIOJIHEHHBIE 30HbI. Y poBEeHb DepMu.
[TpoBOAHMKH, MOSYNIPOBOJHUKUA M JUAIEKTPUKUA. OCOOEHHOCTh MPOBOAMMOCTH B
IIOJTYIIPOBOJHUKAX.

Cucremarnka 3J€MEHTapHBIX YacTUL. 3aKOHbl B3aUMOIPEBPALIECHUN YACTHIL,
sJIepHbIe peakinu, nedekT Macchl. CTpoeHHe sep, sACpHbIE CUIIbI, yCTOWYUBBIE U
HEYCTOWYMUBBIE $]1pa, €CTECTBEHHAS] U MCKYCCTBEHHAsl PaJNOAKTHUBHOCTh. 3aKOHBI
paIuOaKTUBHOIO  pacrnana. IIpuHOMOBI  pagMOaKTUBAMOHHOTO  aHAIM3a.
"Meuennbie" aTombl B Ononioruu. I1yTu ucnosib3oBaHus AEpPHON SHEPTUU.

4.3.1. Cooepicanue nabopamopHvix 3aHamuil N0 OUCUUNTIUHE
(puzuuecxuii npaxkmuxym)

HaumeHoBaHMe TeM J1a00pPaTOPHBIX padoT

MOJIVJb |

JlaGopatopnast pabora Ne 1. N3ydyenne CcOOCTBEHHBIX  KOJeOaHUM
COCPENOTOYEHHON CUCTEMBI

JlabopaTtopnast pabota Ne 2. M3ydyeHue aBuxeHus MasiTHIKa MakcBesia
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Jlabopatopnast pabora Ne 3. Omnpenenennie Momyisi FOHra u3 pacTsbkeHHs U
u3ruba

Jlabopatopnas pabota Ne 4. Onpenenenue kodddunuenta [lyaccona u nepuoaa
OueHuit

JlabopaTtopnast pabora Ne 5. OmnpezeneHue CKOPOCTH TOJIETa MyJIM C TTOMOIIBIO
OAJIITUCTUYECKOTO MAsITHUKA

JlabopaTtopnast pabota Ne6. MccrenoBanue ynpyrux U HEynpyrux CTOJIKHOBEHHIM
11apoB

JlaGopatopnass pabotra Ne 1. M3yueHue paboThl TepMOCTaTa W OMpEACIICHUE
CPEIHETO 3HAYEHUS TETIOTHI UCITAPEHHUS BOJIBI

Jlabopatopnast pabora No2. Omnpenenenue KodhPUIUEHTA BSI3KOCTH KUIKOCTU
METOJIOM KPYTUJIBHBIX KOJIeOaHUMN

JlabopaTopnast padota Ne3. Onpenenenue otaomenus C,/C, aiist Bo3ayxa

Jlabopatopnast pabora Ned. Ompenenenune Kod(ppuiMeHTa JUHEHHOTO
pacHIMpEeHHs] METalIa

JlaGopatopnast pabora Ne5 OmpeneneHue UIMHBI CBOOOJHOrO IMpooOera u
s PeKTUBHOrO nHamMeTpa MOJIEKYJ BO3AyXa

JlaGopatopHast pabota Ne6. UccnenoBanue u3MEHEHUS SHTPONUU B
M30JIMPOBAHHON CHCTEME

MOJAYJb I |

JlaGopatopnas pabGora  Nel. N3ydeHue HIEKTPOMArHUTHBIX BOJIH B
JBYXTIPOBOIHOM JINHUH

JlaGoparopHas pabora Ne2. HM3mepeHue MOITHOCTH IMEPEMEHHOTO TOKA M CIBUTA
da3 Mexy TOKOM M HanpsDKCHUEM

JlaGopatopnas pabotra Ne3. OrmpeneneHre TOPU3OHTAIHLHON COCTaBISIONIEH
BEKTOPa WHIYKIIMM MarHUTHOTO TIOJIsI 3eMJIN

Jlabopatopnast pabotra Ned4. Usmepenue koddpduimieHTa CaMOWHIYKIIUA U
emkocTH. IIpoBepka 3akoHa Oma JijIsl IEpEMEHHOTO TOKa
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JlabopaTtopnas padota Nel. M3yuenue 3akoHa Oma J1st 1ieneil mOCTOSIHHOTO TOKa
Y U3MEHEHUS AJIEKTPOIBIKYIIEH CUIIBI

JlabopaTtopnas pabota Ne2. M3ydyeHue BaKkyyMHOIo 1HMOJa

JlaGoparopuast paGota Ne3. CHsTHe BOJBTaMIIEPHOM  XapaKTEPUCTHKHU
ra3opa3psIHON JIAMIThl U U3YUYEHUS PE30HAHCHBIX KOJICOaHMIA

JlabopaTopnas pabota Ned4. V3ydyeHue 3JIeKTpOCTaTUYECKOTO MOJIs

Jlabopatopnast pabora Ne5. IlpoBepka 3akona Oma sl TPOBOJHUKOB BTOPOTO
poJia M OTpeieTICHUE 3apsiia AIEKTPOHA

5.00pa3oBare/ibHbIE TEXHOJOTHH

B mpoiiecce MpenoiaBaHus JUCIUTLITAHBI «Du3uKa
MPUMEHSAIOTCS clenyronme o0pa3oBaTe/IbHbIE TEXHOJIOTHHU: Pa3BUBAIOIIICE
oOydeHue, MnpobieMHOe OOy4YeHHE, KOJIJICKTUBHAs CHUCTEMa oOy4eHwus,

JEKIUOHHO-3aueTHasi cucreMa o0ydeHusa. Ilpm uyTeHMH [aHHOro Kypca
NPUMEHSIOTCS TaKHE BUJbI JIEKIUM, KaK BBOJHAs, JIEKIUA-uH(popMalusi, 0030pHas,
npoOieMHasi, JEKIUs-BU3yaIU3aLIUsL.

VYienbHbI BeC 3aHATHI, TMPOBOJUMBIX B HWHTEPAKTUBHBIX (opmax
(mexuusi-Oecena, JEKUUA-TUCKYCCUS, JEKUUA-KOHCYJIbTALIMS, npoOnemMHas
JeKIUS, JIEKUWSA-BU3YAIHU3alHs, JIGKIIUS C 3alVIAHUPOBAHHBIMUA  OLITMOKaMM),
ompefensercs  IVIaBHOW  enbl0  (MHCCHE) mporpaMmbl,  OCOOEHHOCTBHIO
KOHTHHTEHTa OOYy4YaloUmMXcsi ¢ COJAEp)KaHHMEeM KOHKPETHBIX AMCUUILUINH, U B
IIEJIOM B y4eOHOM TIpoIlecce MO JAHHON MUCIUIUIMHE OHU JTOJDKHBI COCTaBJISITh HE
MeHee 20 4acoB ayUTOPHBIX 3aHITUI
Jlis BbIMOJIHEHUS! (PU3MUYECKOTO NPAKTHUKYMa U MOATOTOBKE K MPAKTHUECKUM
(ceMUHApCKUM) 3aHATUSIM HW3JIaHbl Y4€OHO-METOAMYECKHE TOCOOUs U pa3pabOTKu
no Kypcy oOmiel (Qu3uMKu, KOTOpble B COYETAaHHH C BHEAYJIUTOPHOW pabOTOn
CIIOCOOCTBYIOT (OPMHUPOBAHMIO M Pa3BUTHSA MPOQPECCHOHAIBHBIX HAaBBIKOB
oOyuatomuxcs. B pamkax s1abéopamoprozo npakmukyma UCTOIb3yeTCsI YMEHUE
CTYIACHTOB IPOU3BOJUTH PACUETHl C IMOMOIIBIO CPEACTB BBIYUCIUTEIBHON
TEXHUKH. OJTO TO3BOJSET CYIIECTBEHHO MNPUOJIMU3UTH YPOBEHb CTATHUCTUYECKOU
KyJbTYpbl 00pabOTKH pe3yJbTaTOB M3MEPEHUH B MPAKTUKyME K COBPEMEHHBIM
CTaHJapTaM, MPUHATHIM B HAyKe M TMPOW3BOACTBEHHOHN AesTenbHOCTH. Ha 3TmX
3aHATHSX CTYACHTHI yke Ha | kypce mpuoOperator onbiT o0mmeHus ¢ 9BM u
UCTIONIb30BaHUSI CTATUCTHUECKUX METOJIOB 00pabOTKU pe3ynbTaToOB HAOIOICHUH,
YTO COBEPIICHHO HEOOXOAUMO i paboThl B CHEIHUAIBHBIX YYEOHBIX W
MIPOM3BOJICTBEHHBIX JTaOOPATOPHSIX.

B y‘IC6HOM nmpooecce ajiad OCBOCHHUA JUCHUIINIMHBI HCIIOJB3YIOTCA
CICAYIONINE TCXHUYCCKUE CPEACTBAL
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- KOMIIBIOTEPHOE W MYJIbTUMEIUHHOE O000pyIoBaHWE (HA JEKIUAX, IS
CaAaMOKOHTPOJISI 3HAHUHU CTYJICHTOB, ISl OOECIICUYCHUS CTYJICHTOB METOIUYCCKUMHU
PEKOMEHIALMSAMU B JICKTPOHHOU (hopMme);

-puboOpel M 000pyJOBaHWE Y4YEOHOTO Ha3zHaueHUs (IPH BBITIOJHECHUHU
71a00paTOPHBIX PadoT);

- MaKeT TPUKIAAHBIX OO0YyYalolMX MpOorpaMM (IJIsl CaMOIIOATOTOBKH |
CaMOTECTUPOBaHUA);

B pamkax ydeOHOro mporecca npeayCMOTPEHO NPUTIIAIEHUE ISl YTEHUS
JIEKIIUN BEAYUIUMX YUYEHBIX M3 LIEHTPAJIbHBIX BY30B U aKaJIEMUYECKUX UHCTUTYTOB

Poccun.

6.YueOHO-MeTOAMYECKOE O0ecIeYeHHe CaMOCTOATEIbHOM PadoThl CTYACHTOB.
OueHoyHble  cpeacTBa Ui TEKYLIero  KOHTPOJSI  YCIIeBAeMOCTH,
NPOMEKYTOYHBIN KOHTPOJIb.

YcneBaeMoCTh OLIEHUBAETCS TI0 CPEACTBAM (PPOHTAIIBHOTO OIPOCa, IPOBEAEHUE
KOHTPOJIbHBIX padoT, KOJUIOKBUYMOB. Dopma OLIEHKM B BHJIE 3a4€Ta, HK3aMEHa.
OneHuBaeTcs caMOCTOSTENbHAS paboTa CTyIEHTA, JIOMAIIIHEE 33aJaHUE.

CamocrosiTenbHas paboTa CTYJEHTOB pEeaTu3yeTCsl B BUJIE:

MOJATOTOBKU K KOHTPOJIbHBIM paboTaM;

MOJTOTOBKU K CEMUHAPCKHUM 3aHSATHSM;

opopMieHUsT  JTaOOPATOPHO-TIPAKTUYECKUX  palbOT  (3armoJHEHUE
TaOJIUII, PEIICHUE 3a/1a4, HAlTUCAHUE BBIBOJIOB);

BBITIOJIHCHUST MHAWBUAYAIbHBIX 3aJJaHUN 10 OCHOBHBIM TeMaMm
JUCITUTITHBL,

HanucaHue pedeparToB 1o mpodieMam AUCUIINHB "du3nka'.

DK3aM€H B KOHIIE BTOPOTO CEMECTPA, BKIIOYAIOIINN MTPOBEPKY TEOPETUUECKHUX
3HAHUN U YMEHHE PEIICHUS IO BCEMY NPOUJAECHHOMY MaTepuaiy.

7. ®OoHA OIEHOYHBIX CPeICTB /Js1 NMPOBEPKHM TEKYIIEro KOHTPOJIS
yCIeBAeMOCTH NMPOMEKYTOUYHOM aTTeCTALMH.

7.1. TunoBble KOHTPOJIbHBIE 32IaAHUSA

IIpumepHsbIe TeMbI pedepaToB 10 PU3UKe

1. Dusuueckue ocHoBbL MEXAHUKU
N3mepenue kodpduiiieHTa TpeHUs: KaueHusl.
['upockon 1 ero MPUMEHEHUE B TEXHUKE.
["a3oquHaMUUEeCKre METOIbI YCKOPEHUS TE.

11. Dnekmpuyecmeo u mazHemusm
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N3mepeHne Masblx TOKOB, HAIIPSKEHUM U 3apsAJI0B.

MarsuTHsI€ LIENIN B TEXHUKE.

M3MmepeHre MOIHOCTH B DJIEKTPUUYECKUX LETAX.

DNEKTpUUECKHUE TOKU B aTMOC(hEpE U IPO3BI.

DJIEKTPOMarHUTHBIE METO/BI YCKOPEHHUSI TEIL.

[TpuHIMI KEWCTBUSA MIEKTPOMAarHUTHBIX PEAKTUBHBIX JIBUTATEICH.

111. Duzuka konebanuti u 80aH
HenuHenHbie 31EKTPUUECKUE LIETIH.
Pa3pemaroiias crnocoOHOCTh ONTHYECKUX MTPUOOPOB.
JlazepHslit UHTEPHEPOMETD.
YucneHHsbl pacdeT 1udpakiiui CBETa Ha KPYIJIOM OTBEPCTHH.
PacTpoBblii 371EKTPOHHBIN MUKPOCKOTI.
Oddext Honmiepa u ero NpUMEHEHUE B TEXHUKE.

V. Cmamucmuueckas gusuxa u mepmoouHamura

BrnusiHre nrymoB Ha TOUHOCTh U3MEPECHUM.

Asnenue nudpdy3un 1 MONEKYJISIPHBIE TYUYKH.

Oe-CeKTPOCKOIHS B BAKYYMHOM TEXHOJIOTHH.

[Tpumenenue > pextoB 3eedeka, [lenpThe 1 TOMCOHA B SHEPTETUYECKHUX
CUCTEMAaX KOCMUYECKHX aNNapaTosB.

Teopema HepHcra u ee cnenctus.

Camoopranuzanus B pU3NUIECKUX CUCTEMAX.

IIpuMepsI TEeCTOBBIX 3aJaHUH N0 Pu3uKe

Mexanuka
1. Temo macco 2 xr noaHsaTo Haa 3emuiel. Ero norennmansHas sueprusa 400 Jx.
Ecnu Ha moBepxHOCTH 3eMIIH MOTEHIMAIbHAsl SHEPTUs TeJa paBHA HYJIIO U CUJIaMU
COIPOTHUBIIEHUS BO3/1yXa MOKHO IpeHeOpedb, CKOPOCTh Tella OCIe MPOX0XKICHUS
Y4 paccTosTHUS 10 3eMIIM COCTABHUT ...

1)20m/c  2)14m/c  3) 10wm/c 4)40 m/c
2. K Touke, nexaiieil Ha BHEIIHEW MOBEPXHOCTH JIMCKa, TPUIOkKeHbI 4 cuibl. Eciun
OCbh BpAILIEHUS MPOXOAUT Yepe3 UEHTP O JUCKA MEPIEHANKYIISPHO TUIOCKOCTH
PHUCYHKA, TO IJIEYO CUJIbI F4 paBHO. ..
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Db 2)c 3)o 4)a
3. JIuck paBHOYCKOPEHHO BpaIlaeTCs BOKPYT OCH (CM.pHC.). YKaKUTe
HaIIpaBJICHUC BCKTOPA YITIOBOT'O YCKOPCHUS TOYKHU A Ha 060,[[6 JAUCKaA.

1

4 <A 2

1)3 2)1 3)2 4)4
4. Ecnm a; ¥ a, - TaHr€HUMalIbHas 1 HOPMaJbHasl COCTABIISIOIIUE YCKOPEHHUS, TO
COOTHOILIEHHS a;= a = CONst, a, = 0 cupaBeINBBI LS. ..

1) npsIMOJIMHEMHOTO paBHOMEPHOTI'O IBM>KEHUS

2) paBHOMEPHO KPUBOJUHEWHOTO ABUKEHUS

3) paBHOMEPHOIO IBUKEHUS 10 OKPYKHOCTH

4) mpsAMOJMHEMHOTO PAaBHOYCKOPEHHOTO JBUKEHUS

5.Ecimm a- u an- TaHI'CHIOHUAJIbHAA U HOPpMaJIbHAs COCTABJIAIOIINC YCKOPCHUA, TO

JJIA HpHMOHHHeﬁHOFO PaBHOYCKOPCHHOI'O ABHMKCHUS CIIPABCIJIMBBI COOTHOIICHU !

1) a, # const; a, =0 2)a.=0;a,=0

3) a,=a=const;a, =0 4)a,=0; a,=const
6. luck panuyca R Bpamaercs BOKpYT BEpTUKAILHON OCH PaBHO3aMEIJICHHO C
3a/ITAaHHBIM HaIPaBJIEHUEM BEKTOPA YTJIOBOI'O YCKOPEHHUS & . Y KaXKUTE
HaIlpaBJICHUE BEKTOPA JUHEUHOU CKOPOCTHU U .

N4 2)2 3)3 41
7. Y3 cnenyromuyx MaTeMaTH4eCKUX BBIPAXXEHUN BTOPOro 3akoHa HeroToHa
BBIOEPUTE MTPABUIIHLHOE:
1)F=ma 2)9=const 3) F=m’a 4) Fi=—F; 5) F=ma 6) F=mJ
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8. Yrpyroe CTOJIKHOBEHHUE — 3TO TaKOE CTOJKHOBEHHUE, IPU KOTOPOM Tea
0OMEHHMBAIOTCS:

1) uMIyIbcaMy B KHHETHYCCKUMHU SHEPTUSIMH, a BHYTPCHHHC
DHEPTUU UX HE U3MEHSIOTCS;

2) UMITyThbCaMU ¥ KUHETHYECKHUMH SHEPTUSAMHU U MEHSIOT CBOU
BHYTPCHHHE SHEPIHH;

3) TOJIBKO BHYTPEHHUMU YHEPTUSIMH

9. Kaxoit nmpoaomxuTeIbHOCTH T TOJKHBI ObUTH OBITh CYTKH Ha 3eMJIe, YTOObI
Tesa Ha 9kBaTtope He uMenu Beca? Cuurath paauyc 3emin R=6400kMm.

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

3nech To=244 (3eMHbIE CYTKH).

10. I3 npuBeaeHHBIX HUXKE (GOPMYIUPOBOK TpeThero 3akoHa HeioToHa BbIOEpUTE
paBUIbHYIO:

1) nBa Tena B3aUMOJICUCTBYIOT MEXKTy COOOK0 CUIaMU PaBHBIMHU 110 MO/TYJIIO;

2) nBa Tena B3auMOJEUCTBYIOT MEXKy COOOI0 CHIaMM, HalIpaBJIEHHBIMU B
IIPOTHUBOIIOJIOXKHBIE CTOPOHBI;

3) nBa Tena B3aMMOJECHCTBYIOT MEXAY COOOI0 CHJIaMU PaBHBIMU 110 MOJYJIIO U
HaIlpaBJIEHHBIMU B MPOTUBOMOJIO0KHBIE CTOPOHBI BJIOJIb MPSAMOM, COETMHSIOIICH
LEHTPbI MAacC ITUX TEJ.

11. Ha ropu30HTaIbsHOM CTOJIE CTOUT COCYJ, HAITOJIHEHHBIN BOJOMN. B kakoM MecTte
cocyzia HaJIo CAeNIaTh OTBEPCTHE, YTOOBI CTPYS U3 HETO OWJia B TOBEPXHOCTH CTOJA
BO3MO>KHO JlaJibllle OT cocyia?

1) Ha paccrossauu 1/3 BBICOTHI COCy1a, CYUTAs OT JHA COCY/Ia;

2) Ha paccTossHHH 1/3 BBICOTHI cOCya, CUUTasi OT IIOBEPXHOCTU BOJIHI,

3) Ha paccrosinuu 1/2 BBICOTHI cocya.

12. I'paBUTalIMOHHAs SHEPTHUS IAPOOOPAa3HOTr0 HEOECHOTO Teja J1aeTcs
clenyonmMu (popmynaMu:

9 M . 3 M2, M?

1 2
1) E 5GRz ; 2) G 3) 2G 7 4) Kn/m?,

rae G — rpaBuTalioHHas mocTosinHas, M — macca HeGecHoro Tena, R — paauyc

map006pa3H0r0 Teaa. YKaXKUTE IMPaBUJIIbHOC BLIPAXKCHHC.
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13. B oHOM ciyyae aBTOMOOUITb TIPOIIIEN MEPBYIO MOJOBUHY IMTYTH CO CKOPOCTHIO
40 xM/4, a BTOPIO MOJIOBUHY ITyTH — CO CKOPOCThIO 80 KM/4, a B IPyroM ciydae
MEPBYIO MOJIOBUHY BPEMEHU JABUTAIICS CO CKOPOCTHIO 40 KM/4, BTOPYIO MOJIOBUHY
BPEMEHH CO CKOPOCTHIO 80 KM/4. OTpEeAeTUTh CPETHIUE CKOPOCTH B KaXKIAOM
ciydae.

1) Cpennue CKOpOCTH B 000OUX CITydasiX OJJMHAKOBBI;

2) Cpennsis CKOpOCTh B IEPBOM CiIydae OO0JIbIIIE, YEM BO BTOPOM;

3) Cpennsisi CKOpOCTb BO BTOPOM cilydae 0oJIbIlie, YeM B IIEPBOM;

BriGepute npaBuIbHBIN OTBET.

14. IToe3q maccoii 500 ToHH MogHUMAETCS CO CKOPOCThIO 30KkM/4 110 yKIIOHY 10 M
Ha | km mytu. Kosadument tpenus 0,002.
Onpenenuts MOIHOCTD, PA3BUBAEMYIO JJOKOMOTHBOM.

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

Mouieky/ispHas GU3HMKa U TEPMOJAUHAMUKA

1. CoctosiHue uneaabHOro ra3a OnpeaeseTcs 3HaAYCHUAMHU TapaMeTpoB: T,
Po, Vo, tae T — TepmoguHamMudeckas TeMiieparypa, p — AaBienue, V —
o0beM raza. OnpeneneHHOe KOJIMYECTBO ra3a NepeBesu U3 coctosiHus (3po,
Vo) B coctosiaue (po, 2Vo). [Ipu 3TOM €ro BHYTpEHHSISI SHEPTHSL. . .

1) yBenmuuniach
2) yMEHBIIWIACH
3) HE U3MEHMIIACh

2.Ecnu AU — n3meHeHune BHYTPEHHEHW SHEPTHH HJ1eaTbHOTO Ta3a, A — paboTa
raza, Q — KOJIMYECTBO TEIUIOTHI, COOOIIIaEMOE rasy, TO JUIsl H300apHOTO
HarpeBaHMs ra3a CIpPaBeIJIMBbl COOTHOIIICHHUS. ..

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.Cpennsis KHHETUYECKasl SHEPTUSl MOJIEKYJIbl HICAIBHOTO Ta3a MpU
1 .
temmeparype 1 paBHa & = EkT° 3neck 1=N, + Ny + 2Ny, T Ny, Npp U N — YUCTIO

CTeTneHel CBOOO/IbI MOCTYMATEILHOTO, BPAIIaTeIbHOTO U KOJIe0aTeThHOTO
JIBH>KEHUM MosieKybl. [Ipy yclnoBuu, 4T0 UMEIOT MECTO TOJBKO
MOCTYIATEJILHOE U BpalllaTeIbHOE IBHKECHUE, T BoasHOTo napa (H20) uuco i

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

4. TenoBas MaiMHa padotaet 1o 1ukiy Kaprno. Eciau Temrieparypy
HarpeBaTessa U XOJOAWILHUKA YBEJIMYUTh Ha OJIMHAKOBYIO BennuuHy AT, TO
KIIJI mukna...

1) He U3BMEHUTCST 2) YMEHBIIUTCS 3) YBEIUUYUTCA

5.Ha (P,V)-auarpamme n300pakeH MUKITHYSCKUN TPOIIECC.

P

6.Eciu AU — usMeneHne BHyTpEHHE SHEPTUHU MICAILHOrO ra3a, A — pabora
raza, Q — KOIMYECTBO TEILIOTHI, COOOIIAaEMOE rasy, To i porecca AB
CIIpaBeINBLI COOTHOIIECHHS. . .

a. Q>0; A>0; AU=0

b. Q=0; A<0; AU>0

c. Q>0; A=0; AU>0

d. Q>0; A>0; AU>0

7.0npenenure cpeaHIOr KHHETHYECKYHO SHEPIUIO MOCTYIIATENLHOTO IBHKEHHUS
MOJIEKyJI Bo3ayxa 1pu nasienuu 10° [1a 1 KoHIEHTpanuu 5Tux Mojexy 2,710%

M-3

1) 3,81020% 2) 56102k  3) 3,210 %
4) 9102 %  5) 1,210°21tx

8.Kak M3MEHUTCS BHYTPEHHSIS SHEPTHUS HI€aIbHOTO ra3a Ipyu H30TEPMHUECKOM
cxaTumn?
1)U=0 2)AU>0 3) AU=0 4)AU<0 5) AU moxeTt umeTh jr000¢e
3HAYCHUE

9.3aBUCHMOCTD JaBJEHUS T'a3a OT ero oobema Beipaxaetcs hopmynoit P=aV, rie
a=const. Yemy paBHa paboTa, coBepiliaemasi ra3oM IMpHu €ro pacliupeHuu OT
o0vema V1 10 00bema V;?
1) al2(V,-V,} 2) al2(,2-V?) 3) alv,2-v?)  4) alv, -V,
50
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10.MoJiekybl, KAaKOTO U3 MEPEUYHCICHHBIX Fa30B, BXOASIINUX B COCTaB BO3/yXa, B
PABHOBECHOM COCTOSIHMM 00J1a/1at0T HauOoJbIlel cpeaHeil apudmeTndeckoit

CKOpPOCTBI0?
1) N2 2) O 3) H, 4)CO,

11.I1pu KakuX yCIIOBUSAX pPeasIbHbIE T'a3bl OAUYUHSIOTCS 3aKOHAM HI€AJIbHOTO ra3a’?
1) mpu 0OABIIKMX MIIOTHOCTAX M HU3KUX TEMIIEpATypax;
2) mpu MaJbIX IJIOTHOCTSIX U HE OYEHb BBICOKUX U HE CIIMIIIKOM HU3KHUX
TEeMIIepaTypax;
3) npu ManbIX IIOTHOCTSIX U BBICOKUX TEMIIEPATypaXx;
4) npu ManbIX TUIOTHOCTSIX U HU3KUX TEMIIEpATypax;
5) npu OONBIIKX TUIOTHOCTSIX U HE OYE€Hb BHICOKHUX U HE CIIMIIKOM HU3KHUX

TeMIlepaTypax.

12.113 xanenpHUIBI HaKanalu paBHbIE MACChl XOJIOAHOM U ropsiueit Bojbl. Kak u Bo
CKOJIBKO pa3 U3MEHUJICS KOA(DPUIIMEHT MOBEPXHOCTHOTO HATSXKEHUS BOJIbI, €CITU B
nepBoM citydae oopaszoBanoch 40, a Bo BTopoM 48 Karielnb?

1) yBemmumics B 1,2 pasa;

2) ymeHbmmics B 1,2 pasa;

3) He U3MECHHIICS,

4) yBenuuuics B 2,4 pasa;

5) ymensmmics B 1,44 pasza

13.Kputnueckas remmnepaTypa OnpeaensieTcsi U3 BbIpaKeHUS:
DT, =36 2) T, =al2l6’ 3) T, =8a/27Rs 4) T, =36/27a’
3neck a u 6 nocrosinabie Ban-/lep-Baanbca.
DJIEKTPUYECTBO U MATHETH3M
1. Kongencarop emkoctu C MOpUCOCAMHEH K HUCTOYHUKY TOKA, KOTOPBIM
NOJAJIEP)KUBAET Ha ero oOkimazkax pasHocTh mnoteHiuanoB U. Kakoi 3apsn
MPOTEKAET Yepe3 MCTOYHHUK IMPU 3aMOJHCHUU MPOCTPAHCTBA MEXKAY IJIACTUHAMHU
KHUIKOCTBIO C JUAICKTPUUECKON MTPOHUIIAEMOCTHIO €7
2
1) U—C; 2) UC(e-1); 3) U—C; 4) UCs; 5) v =
e—1 & C
2. TloBepxHOCTHas TUIOTHOCTb 3apsAJIOB Ha HEKOTOPOM YYacTKe MPOBOJHHUKA,

TIOMEIIEHHOTO B DIEKTPHYECKOE MOJIE, OKasanoch 1,77 1078 K% » . Kakosa
M

HaIpsHKCHHOCTD ITIOJIAA Ha OTOM yqaCTKe?
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) 11022, 221082, 3)5510° 2, 4)310° 2. 5) e coorsercrayer v
M M M M

OJIVH.

3. Onpenenute CUTy TOKa Ha y9acTKe IenH, eciu @1 - @2 = 10B & = 5B €, = 3B
Ri=3 OMm R=2 Om r1=r2=0,5 OMm

T 1)A 2)3A;  3)2A; 4)§A

_:h||_|:|—|}— 5)13 A

4. becKOHEYHO JUIMHHBIA MPOBOJ 00pa3yeT KPYroByl NETIIO0, KacaTeIbHOM
npoBoay. Ilo mpoBoxy umaer tok cuioi | = S5A. Hailitu pamuyc mernad, eciu
M3BECTHO, YTO HAIPsSHKEHHOCTh MAarHUTHOI'O TOJIS B LIEHTpE MeTiM paBHo H =

-l
M
D 12w 2310w 3)210%  4)008m;  5)3102m

5. ITo JBYM KOHTYpaM C B3aMMHOM MHIYyKTHBHOCTBIO 2 I'H TekyT Toku 2 A u 5 1072
A. Onpenenuth B3aNMHYIO SHEPTUIO TOKOB B 3TUX KOHTYpax.

1) 5102 IIx; 2) 2101 Ix; 3)2 Jx; 4)4 Ix; 5) HE COOTBETCTBYET HH
OJIVH.

6. Ykaxure cpenu MEepevyrCIICHHBIX BBIPAKEHUN (POPMYITY, ONPEACISIIONIYI0 UTO
€CTh MHAYKIIUS MarHUTHOTO 1oJs ( F - cuna, M - MomeHT cuur)

1[dl 7]
Azp’

_ dF M
: 2) B=——; 3) B=—%, 4) HU OZIWH ; 5

1) dB = Ho

BCE.
7. Kak cBsI3aHHO HAMpPS)KEHHOCTh C MOTEHIINATIOM?

. (dp. dp. Op ﬂ(p
l)—E—(dcz+@] - ) 2)E=grad ¢;3) E=grad ¢ ; 4) E= -

5)E=-grad ¢
8. B nienb ¢ nepemenHbiM HampsbkeHuem U = U COS ot BKITIOUMITM UHTYKTUBHOCTD
L ¢ aktuBHBIM cornpoTuBieHreM R. OnpenenuTs TOK B IENH.

1) —cos( (p), 20e tgQ = m
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U R
2) ——2—cos(ax — @), 20e tep=—-—n.
) R> + 0’ I (er=9) IR 0l
Lo

3) ﬂcos(a)t—(o) 20e tgp=—-—--—
Lw T R el

U R
4) ————cos|wr - , 20e CoOSQp=—"F—7""—,
) VL?w? + R? ( (0) 4 NR? + @ I?

U
5) 2 LC{)

——cos|laxt + @), 20e cosp =——.
VR* + 0’ I? ( (p) “o¢ 4 VR* + 0’ I?

9. Yro Takoe Hanps>KEHHOCTH MOJIs?

-2 . 227 3

2
Are,r drer’ 1

. o1 52 ;

1
4re,r dre,r’

|y

10. Ot 4ero 3aBUCHUT HAMPSKEHHOCTH SJIEKTPUUECKOTO TOJIS?

1) ot BennuuHbI IPOOHOTO 3apsi/ia U CUIIBL, AEHCTBYIOLIEH Ha HETO.

2) OT CUJIbI, IEUCTBYIOIIEH Ha TPOOHBIH 3apsijl.

3) oT 3apsia CO3AAIOUIETO TI0JIE U OT CPEIbI.

4) oT BeNMUMHBI 3apsAa, CO3/AIOIIETO MOJe, YJAJICHHOCTH CO34aTels Mojis U OT
CpEBbl.

5) oT 3apsnga, CO3MAKOLIEro NOJIE, CPEeAbl, I/I€ ONPENENSIETCS IO0JIe, BEIHYUHBI
poOHOTO 3apsa.

Onruka

1. Kakoe W3 BbIpaXE€HUW OMNpEAeNsieT MpeleabHbI yTroi MOJHOTO BHYTPEHHETO
OTPaKECHMS IS JIyda CBETA, MAYIIETO U3 CPEIbl C MOKA3aTENEM MPEIIOMIIEHUS N1 B
cpeay ¢ mokasaTesieM npesomiieHust ny (Nz>Ng)?

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

2. OnpenenuTs ONTHYECKYIO CHIIy PAaCCEUBAIOLIECH JMH3bI, €CIM M3BECTHO, YTO
IIpeIMET, IMOMEUIEHHBbI TIepen Heil Ha  paccrosHun 0,4 M, gaeT MHUMOE
n300pakeHre, yMEeHbIIIEHHOE B 4 pa3a.

1.-7,5 norp; 2. 7,5 notp; 3.-10 antp; 4.-5 aotp; 5. 5 anTp.

3. Kakue u3 HWKENpUBEIACHHBIX YCJIOBUHN SBISIOTCA YCIOBHSIMU MHUHHMYMa OT
Tu(paKIIMOHHON peleTKku?
1. dsinp=mA; (m=0=£1,12,...)
2. bsinp=mA;, (d=a+Db)
dsinp=(m+ p/ N)A; (p= 12,...,N-1)
d(sina —sin @) =mA; ¢ -yTOJI MaICHUSA

B~ w

5. dsina=mA; 6.Cpenu oTBETOB 1-5 HET BEpHOTO.
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4. Tlog xakuMm YIJIIOM HYXKHO OTpa3WTh Jyd OT KpHUCTaUIa C TIOKa3aTejaeM
MpeIOMIICHHUS. N, YTOOBI MOJYYUTh MaKCHUMAJIbHYIO TOJSPHU3AIMNI0 OTPAKECHHOTO
ay4qa?

1. p=arccosn; 2. p=arcctgn; 3. p=arctgn; 4. @=arcsinn; 5. Cpenu
oTBEeTOB | -4 HET MPaBUIHHOTO.

5. Kak u3MeHHTCS 9acToTa KpacHo# rpanuiisl hotodddexra, eciu 1apy paamyca
R cooOumTh mosoXuTenbHbIN 3apsiy 47

1. VBemuuurcss Ha eq/(4rnegyRh); 2. He wusmenurtcs; 3. YMEHbIINTCA Ha
eq /! (4rneyRh);
4. YBenuuutcs Ha eq / (472'80R2 h); 5. YMmenblutcs Ha eq / (47[50R2 h).

6. Kakyro MakcHMajbHyI0 KHHETUYECKYIO SHEPTUIO MMEIOT BBIPBAHHBIE M3 JIUTHUS
5JIEKTPOHEI TIPH O0JIy4eHuuH cBeToM ¢ yactotoil 10 I'n? (A=2.4 »B, h= 6,62
10 Jix.c, 1 5B = 1,9.10° JTx).

1.0955B; 2. 2,55B; 3. 1,3 3B; 4. 3,155B; 5.1,745B.

AToMHas U siepHas GU3NKa
1. Ha ocHOBe pe3yabTaToB KakuX ONbITOB Pe3epdhopa npensioxui miaHeTapHyIo
MOJIEJIF aTOMa.

1. Omnwitel Jlenappa.

2. ONbITHI 0 B3aUMOJICUCTBHUIO TPOTOHOB C BEIIECTBOM.

3. bombapaupoBka o- YacTUIIaMHi METAJUTMUYECKHUX TJICHOK.

2. YKaxuTe BTOPOH MPOAYKT saepHoi peakuun: *,Be+*He—>12C+?

3.Kakoi#t mopsimkoBeiii HOMep B TaOiuie MeHeneeBa UMEET JIEMEHT, KOTOPBIN
oOpasyeTcs B pe3yibTare [3- pacmaja sjpa 3JIeMeHTa ¢ MOPSIKOBbIM HOMEpoM Z

1.Z+1

2.Z-1

3. Z.

4. Omnpenenute 4YUCIO 3JEKTPOHOB B DIIEKTPOHHOM O0OJIOUYKE HEUTPAIBHOTO
aToMa, B aTOMHOM sIip€ KOTOPOT'O COAECPKUTCS 6 MPOTOHOB U 8§ HEUTPOHOB.

1.0

2.2

3.6

5. ITouemy Teopust bopa He cMoriia OOBACHUTH CIEKTPaIbHbIE 3aKOHOMEPHOCTH
I'enna?

1. Bop nonb30Bajics TOABKO KIACCUYECKOU (PU3UKOM
2.bop  monb3oBajCcs ~ KIACCHUYECKOM  MEXaHMKOW M KBAHTOBBIMHU
3aKOHOMEPHOCTSIMH M3JIy4YEHHUS, IOMYyCKasl JOTHYECKYI0 HETOCIEI0BATEIbHOCTD.
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3. BOp YYUTBIBAJI TOJIbKO KBAHTOBBIC 3AKOHOMCPHOCTU U3JITYUCHMUA.

6. Kakoe u3 Tpex TumoB u3nydeHus (o, 3, ) He OTKIOHSIETCS JICKTPUICCKUM H
MAarHUTHBIM MOJISIMU?

1. o- uznydyeHue

2. - uznydeHue

3. Y- U3NlyYeHue.

7. KakoBO COOTHOIIIEHHE MEXKIYy Maccoll M, CTaOMIBHOrO siipa U CYMMOW Macc
CBOOO/IHBIX MPOTOHOB Z My, U CBOOOAHBIX HEUTpoHOB N My, M3 KOTOPBIX
COCTAaBJICHO SIJIPO

1. m,>Zm +Nm,
2. m,<Zm +Nm,
3. m,=Zm, +Nm,.

8. HpOHBHGHI/IeM KaKoro THuiia BBaHMOHeﬁCTBHﬁ, CYHICCTBYIOIIINX B IIPUPOIC,
ABJIAIOTCA AACPHBIC CUJIBL, I[GﬁCTBYIOHIPIG MCXKAY HYKIIOHAMU B ﬂ;[pe?

AIEKTPOMArHUTHBIE

['paBuTalIMOHHBIC

CunbHEBIC

Cna0nie.

. KakoB mopsi/1ok BeTMUUHBI pajinyca sijpa aroMa?

10%cm
1083¢m
10 em.
CamocrosiTesibHas pa0d0Ta CTYACHTOB peajin3yercsi B BUjae:
" [OATOTOBKHU K KOHTPOJIbHBIM paboTam;
" [OJATOTOBKH K CEMUHAPCKHUM 3aHITHSIM;
= odopmieHUS JTA0OPATOPHO-TIPAKTUUECKUX  pabOT  (3amojHEeHue
TaOIuUII, pelIeHne 3a/1a4, HallMCaHNe BHIBOJIOB);
" BBIMOJHEHUS WHIUBUAYAJIbHBIX 3aJaHU 1O OCHOBHBIM TeMaM
JUCITUTUTHBL;
" HamucaHue pedeparoB Mo MpodieMaM TUCIUTLTHHE "dusnka'.

Wk OhowbdE

a) IIpumepnwie eonpocol 0 camonod2omoeku no mexanuke (I mooyav):

B dyem 3akioyaroTcsi KOOPAMHATHBIA W BEKTOPHBIM CIMOCOOBI OMUCAHUSA
NIBIDKECHUA?

YTo Ha3pIBaeTCs CPpEAHEN U MTHOBEHHOM CKOPOCTAMHU MU3MEHEHUS KOOPAUHATHI
X TOYKH (Vxep, Vx)?

YTo Ha3bIBAETCS CPEIHUM M MIHOBEHHBIM YCKOPEHUSMU TOYKH IO OCH X (xcp,
ax)?

31



4. Yro ompexnenser ypaBHEHHE X = Xo + Vxt? Kakoe nBrmkeHue oHO onuchIBaeT?
Kak u3mMeHs10TCs CO BpEMEHEM BEJIMYUHBI Vy, ax?

5. YT0 OnpeesioT COOTHOIIEHHS: Vx= Vxot axt, X=Xo+Vxol+ axt?/2?

6. UTto Ha3bIBaeTCsI BEKTOPOM IEepEMEIICHUS] TOUKH [11?

7. Yro Ha3bIBACTCS CPEIHUM U MTHOBEHHBIM BEKTOPOM CKOPOCTH TOYKHU (Vep, V)?
Kak namnpaByieHbl 3TH BeKTOpa?

8. Yro Ha3bIBACTCSI CPETHUM U MTHOBEHHBIM BEKTOPOM YCKOPEHUS TOYKH (&cp, 8)7?
Kak onu HanpaByieHb1?

Q. Kak cBsi3aH BEKTOp CKOPOCTH V CO CKOPOCTSIMU Vy, Vy, V7

10. Kak HaiiTh MOy BEKTOPOB CKOPOCTH, YCKOpeHUs [a|?

11. Kak cBsi3aHbl KOOPJAUHATHBIA U BEKTOPHBII CLIOCOOBI OMUCAHUS ABUKEHUSA?

12. Kak pa3noXuThb BEKTOpP YCKOPEHHUS a Ha HOPMAIbHYIO U TaHTCHIIMAIHHYIO
cocTaBJIsTIONHe (an ¥ a)?

13.  Kak BiusieT Ha BEKTOpP CKOPOCTH V TOYKU TAHT€HIIMAIBHOE YCKOPEHUE a7

14.  Kak BiuseT Ha BEKTOpP CKOPOCTH V TOYKU HOPMAJIbHOE YCKOPEHUE dn?

15. Touxka ABMXKETCS paBHOMEPHO MO KpuBoii. Yemy paBHO an? a |?

16. Touka IBMXKETCS MO NPSIMON C YBEJIIMYUBAIOLIEICS CKOPOCThIO. YeMy paBHO an?
a \?

17. UYto Ha3bIBaeTCs CpeaHEH YIriIoBOM CKOpPOCThIO? MrHOBEHHOW YIJIOBOM
CKOpPOCTBHI0?

18. Kak HampaBieH BEKTOp YIJIOBOM CKOPOCTH?

19.  Yro Ha3bIBaeTCS CPETHUM YTIIOBBIM YCKOpeHHEM? MTHOBEHHBIM yCKOpEHUEM?

20. Kax HanpaBieH BEKTOp yTJIIOBOTO YCKOPEHHSI?

21. Yewm ompenensieTcs YUCIO CTENEeHEeH CBOOOIbI MEXaHNUECKONH CUCTEMBI?

22. Kax HampaBiieH BEKTOP JIEMEHTAPHOTO YIIIOBOTO TIEpeMEIICHHS?

23. SIBnsercs M BEKTOPOM KOHEYHOE yTIIOBOE IepeMenieHne?

24. Kak cBs3aHbl JINHEHHBIE U YTJIOBble KHHEMATUYECKUE XapaKTEPUCTUKH?

25. Koneco Bpaiiaercss BOKpYT HEMOJABUKHON OCH, TPOXOIAIIEH Yepe3 LIEHTpP Macc.
O6nmamaer 1mu gr00asgs ToYka Ha 000J¢ HOPMaJIbHBIM, TaHTCHIIMAIbLHBIM
YCKOPEHUEM, MEHSIOTCS JIM CO BPEMEHEM MOJAYJIM ITHUX YCKOPEHUH, €CIM KOJECO
BpallaeTcs:

a) C IOCTOSTHHOM YTJI0BOM CKOPOCTBIO W = CONSt;
0) C MOCTOSIHHBIM YTJIOBBIM yCKOpeHueM [ = const.

26. Kakue cucTemMbl OTCUETA Ha3bIBAIOTCS MHEPIUATBHBIMU?

27. llouemy mnepBblii 3akoH HpIOTOHA SBISETCS CAMOCTOSITENBHBIM, XOTS Ha
MIEPBBIN B3IJISI OH CIEAYET U3 BTOPOTo 3aKkoHa HproToHa?

28. Urto Takoe cuna? KakoBel cienactBus aevcTBus cuibl? Kak u3zmeputs cuity?
Kak cymmupyrorcst cusbl?

29. Uro Takoe macca? Kak wusmeputrb Maccy? B ueMm 3akimouaercsi CBONCTBO
aJIIUTUBHOCTH MacChI?

30. UYro Ha3bpIBaeTCs HMMITYJIbCOM MaTEpUaIbHOW TOUYKH M HMITYJIBCOM CHCTEMBbI
MaTepUAIbHBIX TOUEK?

31. CdopmymupyiiTe OCHOBHOM 3aKOH JTUHAMUKH JJII MAaTEPUATBHOU TOYKHU W IS
CUCTEMBI MATEPUAIIBHBIX TOYEK.
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32. Kak 3anmucaths ypaBHEHHE JBHKEHUS Tella B BEKTOPHOU U ckalsspHou hopme?

33. Cdopmymupyiite 1II 3akon HproToHa B QopMe paBeHCTBa JEHCTBUS U
MPOTUBOACHCTBHS.

34. Tloyemy IPUHIMI OTHOCUTEIBHOCTHU SBJISIETCS MOCTYJIATOM?

35. Kakwue cuctembl OTCUETa Ha3bIBAIOTCS HEMHEPIUATbHBIMU?

36. UeMy paBHa M Kak HarpapJieHa IEHTPOOEeKHAas CHUJIa UHEPIIUN?

37. CdopmynupyiiTe ycioBHs paBHOBECHsS Tela OTHOCUTEIBHO PaBHOMEPHO
BpallatouIeiicss HEMHEPIMAIBHON CUCTEMBI OTCUETA.

38. Uro Ttakoe cmia Kopumonuca? Korma ona Bosnukaer? Kak ompenenuts ee
HaIlpaBJICHUE U BEJIMYUHY?

39. Uro Ha3bIBAETCS MOMEHTOM CHJIbI (BEIMUMHA, HATIPABIICHUE)?

40. CdopmynupyiiTe OCHOBHON 3aKOH TWHAMHKH JJISI BPAIIATEIHHOTO JIBYKCHHSL.

41. YeMmy paBHa KHMHETHUYECKas sHeprusi Bpaimatouierocs tema? Chdopmynupyiite
teopemy Kénura.

42. UYrto Ha3pIBaeTCI MOMEHTOM HMIIyJibca MaTepuaibHOW Touku? KakoBa ero
BEJINYMHA U HaMpaBieHUe?

43. Yrto Ha3bIBae€TCI MOMEHTOM MMITYJIbCA TBEPIOTO Tea?

44. Onpenenute MOMEHT UMITYJIbCA MAaTEPUATIbHON TOUYKU MAacCOM m, ABUKYILECHCS
CO CKOPOCTBIO

45.  Yrto Ha3bIBAaETCS UMITYJILCOM MAaTepUATLHON TOUKU?

46. Cdopmynupyiite Il 3akon HptoToHa B UMITy TbCHOM (hopMe JIJIst CHCTEMBI TEll.

47. Yrto Ha3pIBaeTCAd MMITYJIbCOM CUIbI? KakoBa CBsSI3b MEXKIY WMITYJIbCOM CHJIBI U
M3MEHEHUEM UMITYJIbCA TEJA, HA KOTOPOE OHa AeucTByeT? PaccmoTpute 2 ciaydas:
CUJIa HEM3MEHHA; CHUJIa MEHSETCS CO BPEMEHEM.

48. CdopmynupyiiTe 3aKOH COXpaHEHHSI UMITYJIbCA CUCTEMBI TNl M OTEIBHBIX €ro
IIPOCKLINMN.

49. Yro HazbIBaeTcs paboOTOM CHIIbI?

50. TI'py3 mojaBemieH K HEPACTSKUMON HUTU M OTTSHYT B CTOPOHY OT IOJIOKEHUS
paBHOBecuss Ha yroa o. Kakwme cumbel nelictByroTr Ha rpy3? Kakyro paboty
COBEPILAIOT 3TU CUJIbI HA TyTH JBH)KEHUS €T0 K TOJIOXKEHHUIO pAaBHOBECHUS ?

51. Kakume cuiabl Has3pIBalOTCA KOHCepBaTHMBHBIMH?  HekoHcepBaTMBHBIMU?
[IpuBenuTe NPUMEPBHL.

52. Illap, HacaxeHHBIN HA )KECTKUU CTEP>KEHB, COBEPIAET MOJIHBIM 000poT. Kakyro
paboTy IpH 3TOM COBEPILIAET CUJIA TAKECTU?

53.  Uro Ha3bIBaeTCAd KUHETUYECKON IHEpruei Tema, cuctemsl Ten? Kak cBs3aHbl
MEXIy COO0M M3MEHEHNE KHHETUYECKON IHEPTUU U padoTa Cri1?

54. Uto Ha3bIBaeTCs NOTEHUMANbHOW HHeprued cucrembl Ten? KakoBa cBs3b
W3MEHEHUS TOTCHIIMAILHON PHEPTUU CUCTEMBI C paboTOM Crit?

55.  Uto Ha3bIBaeTCs MOJIHOW MEXaHMYECKON PHEPTUEN CUCTEMBI?

56. Kakue npuynHbI MOTYT BBI3BaTh MU3MEHEHHME MOJHOM MEXaHMYECKON SHEpruu
CUCTEMBI?

57.  CdopmynupyiTe 3aKOH COXpaHEHUS MEXAaHUYECKON SHEPTHUH.

58. CdopmynupyiiTe OCHOBHOE ypaBHEHHE AMHAMHUKUA BpalaTeIbHOTO JBUKEHUS
TBEpI0T0 TeJa (ypaBHEHUE MOMEHTOB).

59. CdopmynupyiiTe 3aKOH U3BMEHEHUS] MOMEHTA UMITYJIbCa CUCTEMBI TEIl.
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60. CocraBbTe CPaBHUTEIHHYIO TAONNIlY BEJIUYUH U 3aKOHOB ISl TOCTYIATEIBHOTO
Y BpallaTeIbHOTO ABUKECHUM.

61. dopMynupoBKa 3aKOHA BCEMUPHOTO TATOTECHHUS. Y CJIOBHUS €r0 TPUMEHUMOCTH.

62. CpaBHeHHME TpaBUTALlMOHHOTO B3aUMOJECUCTBUS C JAPYTMMHU  BHJAMU
B3aUMOJIENCTBUN.

63. BblunciuTre COOTHOIIEHUE CHJIBI TPABUTAIIMOHHOTO MPUTSKEHUS MEXKIY
AIIEKTPOHAMHU K CHJIE UX DJIEKTPOCTATHUECKOTO OTTATKUBAHMUSL.

64. PaccumTaiiTe MOTCHIIMAJ TPABUTAIIMOHHOTO TOJISI TOYCYHON MACCHI.

65. 3anumuTe ypaBHEHHUE BHKEHUS HCKYCCTBEHHOTO CITyTHUKA 3eMJTH.

66. Ot 4ero 3aBUCUT BEIMYMHA YCKOPEHHUSI CBOOOIHOTO MaieHus?

67. UYemy paBHa mMOJHAas MeXaHUYECKash OHHEPrHsl JBIDKYILIETocs IO opouTte
MCKYCCTBEHHOTO CITyTHUKA 3eMJInA?

68. Paccumraiite 1, 2 u 3 KOcMHUYECKHE CKOPOCTH.

69. 3anumure ypaBHEHHE TapMOHUYECKOTO KOJI€OATEILHOTO IBHUKCHHUS.

70.  OObsicHuTe (PU3UYECKUI CMBICT TMApaMeTpoOB KOJEOAHUS: aMIUIUTYIbI,
epuojaa, 4acTOTHIL.

71.  Yro takoe ¢a3za konedbanus? Kak ¢aza konebaHust 3aBUCUT OT BpeMEHU?

72. B Kakux eIMHHIIAX U3MEPSIETCS pa3HOCTh (Pa3 ABYX KoJIeOaHMit?

73. B uyem 3axmouaercs rpaduyeckoe npeicTaBlieHne Kojaeoanuii?

74. Ot 4ero 3aBUCHUT aMIUTUTY/Ia U HadajdbHas (a3a pe3yIbTUPYIOLIEro KoJieOaHus,
SBJIIOIIETOCS CYMMOH JBYX CHHXPOHHBIX CKQJIAPHBIX TapMOHHYECKHUX
KOJIeOaHMi1?

Bonpocs! UIS caMONIOArOTOBKH 10 MOJIEKVJIApHO# ¢usuke (I Moyib):
YTO HA3BIBAOT TEPMOJIMHAMUYECKON CUCTEMOM?
UYTo Tako€ COCTOSTHUE TEPMOJUHAMUYECKON CUCTEMBI?
Kaxoit Habop mapaMeTpoB onpeestsieT COCTOSTHUE CUCTEMBI?
Kakast tepMoinHaMu4ecKas cucteMa siBJsieTCsl OTHOPOIHOM?
Kakast TepMoinHaMu4ecKasi CUCTEMAa Ha3bIBAE€TCSI PABHOBECHOM?
UTo Takoe MakKpOCKOMUYECKasi cucteMa?
Kakue TpyIHOCTH BO3HHMKAIOT MPHU OMUCAHUM MAaKPOCKONMUYECKOW CHUCTEMBI
MEXaHUYECKUMHU METOJIaMU?
Kakue mapameTpbl CUCTEMBbI HA3bIBAIOTCA MAKPOCKOMTUYECKUMU?
9. Kakue mapameTpbl CUCTEMBbI HA3bIBAKOTCS MUKPOCKOITMYECKUMU?
10. Kak monayduTh 3HAYEHUSI MAKPOCKOIMHWYECKUX TapaMeTpoB, €CIU H3BECTHBI
MHKPOCKOITMYECKUE TTapaMeTPhI?
11. B 4ém cOCTOUT METOJ CPEAHECTATUCTUUECKOTO CPeaHEr0?
12. Kakue cucTemMbl Ha3bIBAIOT KBA3U3aMKHYTHIMU U KBa3WHE3aBUCUMBIMU?
13. Kakumu napameTrpaMu XapaKkTepU3yeTCsl COCTOSTHUE CTATUCTUYECKON CUCTEMBI?
14.  Yto Takoe SHTPOIHUS B CTATUCTUYECKOU (pu3nke?
15.  Kak BBIYUCHSETCS DHTPOIUS B CTATUCTUYECKOHN (hr3mKe?
16. Kakum ycjaoBHUSIM yIOBIETBOPSIET CTATUCTUYECKAS DHTPOTIHUS?
17.  Kak cBsi3aHbl MexIy cOOOM IHEPTHUs, JHTPOIIUS U TemIeparypa?
18. Kakumu cBoiicTBamu 00Ja1aeT MOCHTb "UacanbHBIN Ta3"?
19. UYemy paBHa cpenHEKBapaTUIHAS CKOPOCTH V *?

NogakowodE

oo
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20. Yemy paBHa cpenHAsS KUHETUYECKasi YHEPTHsl £ aToma?

21. Kak Beirnsaaut popmyna bonbsiimana?

22. Kak BBIMISAUT pacmpenesieHne MakcBemia MO0 KOMIIOHEHTaM CKOpOCTen
MOJIEKYJIbI?

23.  Yto Takoe crerneHu cBO0OIbI?

24. Y10 TaKoe YHUCIIO CTEIEHEN CBOOOIBI?

25. B uéM cocTouT conepkKaHUE TEOPEMbl O PaBHOPACIPEACICHUM SHEPIHH I10
CTETIeHSIM CBOOOIbI?

26. B ué™m ocobeHHOCTH cTerneHeil cBoOO0 bl KOJIeOATeTbHOTO TBUKCHHUS?

27. Kax BBITISAUT BhIpaXXeHHe JIsl 00I1ero Yrcia cTenenei cBo0oabI?

28. Uto Ttakoe koHcTaHTa bombiimana?

29. IlepedncnuTh OCHOBHBIC MTOHATHUS TEPMOINHAMUKH.

30. IlepeuncauTh OCHOBHBIE TEPMOJAMHAMUYECKUE TTAPAMETPHI COCTOSIHHS TeJIa.

31. Jlatb ompesesieHUe TEIJIOTHI.

32. Jlatb ompesenieHUe KOJIUYEeCTBA TETIOTHI.

33. Kak onpenensercs Temmneparypa?

34. Yto Takoe aOCONIOTHAS U IMIUpPUUYECKAs TEMIIEPATYPhI?

35. Uro Takoe TepMOJMHAMUYECKas IIKajla, B 4é€M e€ OTIMYHMe OT BCEX
JIPYTUX TeMIIEpaTypHBIX IIKaJ1?

36. Uto Takoe ypaBHEHHUE COCTOSIHUS?

37. Kax BBITISAUT ypaBHEHHE COCTOSTHUS HI€aTbHOTO ra3a?

38. Uro Takoe TepMOIMHAMHYECKHIA TTpoIiecc?

39. Kakoii mporecc Ha3bIBaIOT paBHOBECHBIM?

40. MoOXHO 1 paBHOBECHBIH MPOIIECC CYUTATH OOPATUMBIM?

41. Hatbs popmynupoBky O - Hauasly TEpMOJUHAMUKH.

42.  Jlate popMynupoBKy | - HaYamy TEPMOIUHAMHKH.

43. Jlath GOpMyIHPOBKY 2 - HaUady TEPMOJIUHAMHUKHU.

44.  Jlath GOpMyIHPOBKY 3 - HaUaTy TEPMOJIUHAMHUKHU.

45.  JlaTh omnpezesneHre BHYTpEHHEH YHEPTUHU UACAIBHOTO ras3a.

46. Kak onpenensieTcst aeMeHTapHas paboTa B TEpMOIMHAMUKE.

47. Yrto o3HaYaeT, 4TO U3MEHEHUE BHYTPEHHEW HHEPTUU SIBIISICTCS TOJIHBIM
nuddepeniranom?

48. Kak BHITIAIUT TIEPBOE HAUYaJO0 TEPMOJAMHAMHUKU JUISI HM30XOPHUECKOTO
npouecca?

49. Kak BBIIVIAIUT TEPBOE HAYalO0 TEPMOAMHAMUKH Il  W300apHUECKOro
npouecca?

50. Kak BHIMISAMT TIEpBOE HAYalo TEPMOAMHAMUKH JUISI HU30TEPMHUECKOTO
npouecca?

51. Kak BHTISAWT TMepBOE HAYalIO TEPMOAMHAMUKH JJs aana0aTHYECKOTO
nporecca?

52. Yemy paBHa paboTa B H30TEPMHUECKOM Iporiecce?

53. Uemy paBHa paboTta B n300apudeckom mpoiiecce?

54. Yewmy paBHa paboTa B anabaTUIecKoOM mporiecce?

55. Uemy paBHa paboTa B U30XOpHUUECKOM Tpoiiecce?

56. Kaxkoil TepMoguHaMUUECKH MTPOLIECC HA3BIBACTCS LIUKINYECKUM?
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57.
58.
59.
60.
61.
62.
63.
64.
65.

10.
11.

12.
13.

14.

Kak BeIMIAAUT MOIEID TEMJIOBOM MAIIMHEI?

Uemy paBeH K03 GUIIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBON MaITUHbI

Yemy paBeH K03 GHUIIMEHT MOJIE3HOTO JEHCTBUS XOJOAMIHBHON MaIlTuHBI?

Uemy paBeH k03 HUITMEHT T0JIE3HOTO JIeHCcTBUS 1ukia KapHo?

UYto Takoe nukin Kapuo?

Yto Takoe TEpMOJMHAMUYECKASI SHTPOIIHS?

Uto Takoe CBsi3aHHAs SPHEPTUs?

Hanucatp BeIpaskeHHe 711 CBOOOJHOM SHEPIHH.

B 4ém cocTouT CBA3b TEPMOJMHAMHYECKOW U CTATUCTUYECKOW SHTPOIUHA U B
4€M CTATUCTUYECKUN CMBICJ BTOPOTO HAYaJIa TEPMOJUHAMUKH.

0) Bonpocwet oan camocmosmenvhou padvomvt no nexmpomazunemuzmy (11

MOOYJIb).

Kpatko omummTe cmoco0 BBIYUCIACHUS KYJIOHOBCKOW CHIIBI MEXTY IBYMS
MPOTSKEHHBIMHA 3aPSKEHHBIMA (PU3MICCKUMH TEIaMHU.

KakoBa paszmepHocth kod(pdunmenta mnomspuzyemoctu? KakoB ero ¢usu-
YECKHUI CMBICH?

N300pa3ute KapTUHY IKBUNOTEHIIMATBHBIX JIMHUM 3JIEKTPOCTATUYECKOTO MOJIS
JUISL CIIEAYIOIIMX pacIipeielICHUN 3apsioB:
a) DIEKTPUUYECKUI TUIONb; 0) cucTeMa JBYX TOUYEYHBIX 3apsioB; B)  CUCTEMa

JIBYX PaBHBIX OTPULIATEIBHBIX 3aPSI0B; 1) IUIOCKHI KOHJIEHCATOP.

OOBsicHuTe (HAa TpUMEpPe OJHOPOJHOTO TOJIs), MOYEMY HAMNPSKEHHOCTD
AJIEKTPUUYECKOTO MOJIsI HalpaBjieHa B CTOPOHY HauObICTpeiiero yObIBaHUS IO-
TEHIIMaa.

B dem 3akimrovaeTcs MeTOJ dleKTpocTaTudeckou 3ammThi? Ha kakom ¢u-
3UYECKOM SIBJIEHUH 3TOT METOJl OCHOBAH?

Kakoil gu3nueckuii cMbICT BKJIAABIBAETCS B MOHATHE CTOpOHHUX cui? ['ne
JEHUCTBYIOT 3TH CHJIBI?

Kakoii pusznueckuii cmbici BkiajabiBaeTcs B nonarue IC? Kak MoxeT ObITh
u3mepena DJ[C b6atapeiiku?

N300pa3ure KapTUHY JMHUNM MAarHUTHOW WHAYKIMHU IS CIEAYIOIIMX Mpo-
BOJHHUKOB C TOKOM M MIOCTOSIHHBIX MarHUTOB:

(a) mpsAMOSMHEHHBIM MarHuT, (0) KpyroBas pamka, (B) cosjeHous, (r) 3emis.

UYem BUXpEBOE MOJIE OTIMYAETCA OT NOTEHIUAIBHOTO?

[Touemy 3apsiyKEHHbIE YaCTULbI IBUTAIOTCS B MATHUTHOM ITOJIE MO CIIHPAIH?

B d4em ¢cXOACTBO WIM pa3auyue MeEXAy TOKOM MNPOBOJAMMOCTH U
WHIYKINOHHBIM TOKOM?

KakoBa kauecTBeHHas CBs3b NpaBuiia JIeHIa ¢ 3aKOHOM COXPAHEHUS YJHEPTUU?

[ToueMy mepeMEHHBIN SJIEKTPUYECKAN TOK MPOXOIUT IO LEMH, COMECpPKALIAN
KOHJIEHCATOP, a IMMOCTOSIHHBIN HE TPOXOUT?

Uto HOBOro HaOJOJaeTcsi B BBIPAXEHUM JUIS LHUPKYJISIUUA BEKTOpa
MarHUuTHOW MHAYKIWU TIO 3aMKHYTOMY KOHTYPY (3aKOH IOJHOTO TOKa) B TOM
cly4dae, Korja B MPOCTPAHCTBE BO3HUKAET MEPEMEHHOE JJIEKTPUYECKOE MoJie?
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15.

16.

17.

18.

19.

20.

21.
22,
23.
24,

25.

®~N o O

CrnencTtBueM KakWX SKCIEPUMEHTOB MOSBISETCS HEOOXOAMMOCTH BBEIACHHS J0O-
MOJTHUTEIBHOTO CIAaraeMoro?

B cxoAcTBO M B UeM paziinuue MEXAy TOKOM IPOBOJMMOCTH U TOKOM CME-
HICHUS?

Kakne skcniepuMeHTaldbHbIE 3aKOHBI 3JIEKTPUYECTBA M MarHeTW3Ma JIETJIU B
OCHOBY CUCTEMBbI ypaBHEHU MakcBemia?

CocraButh Tabnuiyy "Knaccupukanms OM mno aumanazoHam". VYkazaTh
Ha3BaHWE NMAaIa30Ha, JUIMHBI U YaCTOThI BOJH JUANa30HOB, XapaKTep /1€l CTBUs
Ha KUBbIE OPTaHU3MBI".

Yem ornmuaroTcss OM BOJIHBI, H31y4ae€Mble€ aHTEHHOW PAJHUO MepefaTyuka, u
CBETOBBIE BOJIHBI, U3JIy4Ya€MbI€ CUIILHO HArPEThIM TEJIOM?

Yto Takoe moHoxpoMaTtnueckass OM BomHbI? UTo Takoe minHa BoJHbI? Kak
IJIWHA BOJHBI CBSI3aHa C dYacTtoTon? B dYeM 3akmrodyaeTrcs CBOMCTBO
nonepeyHocTu OM BoJH?

BriBecTu popMyIibl AJisi TUIOTHOCTU SHEPTUU DJIEKTPUUECKOTO0 M MAarHUTHOTO
OM BOJIHBL.

B uem 3akirouaetcs mpuHIui Goromerpun?

B uem 3akirovaercs ¢pusznonorunyeckas o0CHOBa poToMeTpun?

UTo TaKO€ KOTrE€pPEHTHbIE U HEKOTEPEHTHBIE DM BOIHBI?

B makcumymax wuHTephEpeHIIMOHHONW KapTUHBI OT JABYX HMCTOYHHKOB OCBE-
IICHHOCTh BYETBEPO MOJXKET IMPEBBINIATh OCBEIICHHOCTh, CO3/IaBAEMYIO0 OIHUM
MCTOYHUKOM. HeT 1 371ech HapyllleHHs 3aKOHA COXPAHEHUS SHEPTUn?

[IpuBenure mpuMepsl Mo HAOMIOACHUI0O MHTEP(EPEHLHH CBETa Ha OCHOBE
MPUHIIUIIA pa3jieiaeHust GpOHTA BOJIHBI.

6) Bonpocwt 0na camocmoamenbHoil padonivl no OnMmMuKe, AMOMHOU U A0ePHOIl
duzuxe (11.modyrs):

CocraButrh Tabmuny "Knaccudpukammss OM no npumamazonHam". VYkazaTh
Ha3BaHUE IMAIa30HA, JUIMHBI U YaCTOThI BOJH JUANa30HOB, XapaKTep J1€il CTBUS
Ha JKMBbIE OPTraHU3MBbI'".

UeMm oTnnuarorcs OM BOJIHBI, U3JIy4aeMble aHTEHHOW Pajuo MepenaTdynka, u
CBETOBBIE BOJIHBI, U3JIy4Ya€MbI€ CUIILHO HArPETHIM TEJIOM?

Yrto takoe MoHOXpomaTtuueckass OM BosiHbI? UTo Takoe mnuHa BoyHbI? Kak
IJIMHA BOJHBI CBsSI3aHa C dYacTtorou? B deMm 3akmrodaeTrcs CBOMCTBO
nonepeyHoctTu OM BoJH?

BriBectu hopMyJibl I TIIOTHOCTU DHEPTUU DJICKTPUUECKOTO U MATHUTHOTO
OM BOJIHBL.

B dewm 3akirouaercs npuHIUn GOTOMETPUM?

B dem 3akirouaercs puszmonornueckas ocHoBa poTromMmeTpun?

UTo TaKOo€ KOre€pEHTHbIE U HEKOTEPEHTHbIE DM BOIHBI?

B makcumymax wHTephEpeHIIMOHHOW KapTHHBI OT JABYX HMCTOYHHKOB OCBE-
HICHHOCTh BYETBEPO MOKET IMPEBBINIATH OCBEHIEHHOCTh, CO3/IaBAEMYIO0 OJHUM
MCTOYHUKOM. HeT 11 371ech HapyllleHHs 3aKOHA COXPAHEHUS! SHEPTUn?

[TpuBeauTe mpuMepsl MO HAOTIOJCHUIO HHTEp(EpeHLH CBETa Ha OCHOBE
MIPUHITKIIA pa3aesieHns: GPOHTA BOJTHBI.
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1. TennmoBoro uznyyeHusi. AOCOIIOTHOE YEPHOE TEIIO.

2. 'mnoresa kBantoB [Inanka. [Tocrosinuas [1nanka h.

3. ®oToHHast  (KOpHycKyJsipHasi) Teopus cBeTa. B dem  3akiouaercs
dboToanekTpudeckuii 3P hexT?

4. ChopmynupoBaTh TPH OCHOBHBIE 3aKOHBI (oTtodd(exTa, yCTaHOBICHHBIC
AKCIEPUMEHTATILHBIM ITyTEM.

5.Yro Takoe pabota BBIXOAa JJekTpoHa? Hammcate W OOBICHUTH (HOPMYITY
DUHIITEHA.

6. KopmyckyisipHO-BOJIHOBOM JAyau3M.

7. Kakoit cnexktp Ha3biBaeTcs auHeituareiM? O600menHas Gopmyna bansmepa.

8. [loctynatel bopa. B uem mnporuBopeune mnoctynatoB bopa ¢ kiaccuueckoi
MEXaHHKOHN ¥ TeEpMOANHAMUKON Makcsesna?

9. DHeprus atoma. [IpaBmiio KBaHTOBaHMSL.

7.2. MeTroanueckue MaTepuajbl, ONpenesiioNiie NMPOUEAYPY OIEeHHBAHUS
3HAHUM, YMEHU, HABBIKOB U (MJIM) ONBITA IeATEJbHOCTH, XaPAKTEPHU3YOUIHX
3Tanbl (OPMUPOBAHUS KOMIIETECHLMH.

Kpurepuu o11eHOK Ha KypCOBBIX IK3aMEHaX.
OTtBeThl Ha Bce BONPOCHI olleHUBaroTcst Mmakcumym 100 6anmamu

Jlexkuum - Tekywiuii KonmpoJib BKIIOYAET:

" [OCEUICHUE 3aHATUI 10 oaa.
" AKTHBHOE YYaCTHE Ha JIEKIUIX 15 oaua.
®  YCTHBIN ONPOC, TECTUPOBAHUE, KOJUTOKBUYM 60 oaua.
" U ap. (ToKJIaabl, pedepaTh) 15 oaa.

Ilpakmuxka (p/3) - Tekyuyuii KOHmMpob BKIIOYAET:
(ot 51 u BBIILIE - 324€T)

" [OCENICHUE 3aHATUI 10 oaua.
" AKTMBHOE y4aCcTHE Ha MTPAKTUYECKUX 3aHATHAX 15  Oau.
" BBHINIOJIHEHUE JJOMAITHUX PaboT _15__ oan.
" BBHINIOJIHEHHUE CAMOCTOSITEIIBHBIX padoT 20 oan.
" BBHINOJIHEHWE KOHTPOJBHBIX PaboT 40  o6an.

PDu3nYecKUuil NPAKTUKYM - TeKyuyuit KOHmpoab BKIKOYACT:

(ot 51 u BBIIIE - 324€T)

" [IOCEHICHUE 3aHATUN U HAJTMYUE KOHCIIEKTa 15 oaa.
" [IOJy4Y€HHE JIONYCKa K BBIMOJHEHUIO PAOOTHI 20  o0aa.
" BBHINIOJIHEHUE PAaOOTHI M OTYETA K HEM 25 o0an.

* 3amuTa J1a00paTOpHOM PabOTHI 40 oaJ.
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[IpomMexyTOUHBIN KOHTPOJIb IO IUCIUIIIIMHE BKIKOYAET:

= YCTHBIH onpoc - 60 6amios,
= MMCbMEHHAsI KOHTpOJIbHAs padoTa - 30 6aos,
= TecThupoBaHue - 10 6ayoB.

B BKBaMCHaHI/IOHHHﬁ ouier PCKOMCHAYCTCA BKIHOYATb HC MCHCC 3
BOIIPOCOB, OXBATBIBAOIINX BCChb HpOﬁI{CHHBIﬁ MaTcpuail, TaKXKXC B omeTax MOI'yT
OBITH 3a/la4i U IIPUMCPBLI.

KpuTtepumn onenok cieayromue:

- 100 6amnoB — cmydenm 2nyO0KO NOHUMAEm NPOUOCHHBIU Mamepuan,
omeeuaem 4emKo u 6CeCmoponHe, ymeem oyeHueams Gaxmsl, camocmosmenbHo
paccyscoaem,  OMAUYAEMC  CNOCOOHOCMbIO  0DOCHOB8bIBAMb  6bIBOObLL U
PA3BACHANMD UX 8 JI02UHECKOU NOCAe008AMENbHOCTIU.

- 90 0a/IOB - cmyodenm 2nyOOKO NOHUMAem NPOUOEHHbLL Mamepual,
omeeuaem 4emKo u 8CeCmoponHe, ymeem OoueHusams Gaxmol, camocmosimenbHo
paccyscoaem, — OMIUYAEMC  CNOCOOHOCMbIO  0DOCHOB8bIBAMb  6bIBOObLL U
PA3BACHAMb UX 8 JIOSUHECKOU NOC1e008amenbHOCmU, HO 0ONycKaem omoebHble
HemoYHOCMIU.

- 80 OGamnoB - cmyodewm 2nyOOKO NOHUMAEm NPOUOEHHBIU Mamepuan,
omeeuaem 4emKo U 8CeCMOpPOHHE, YyMeem OYeHU8ams Qakmol, camoCmosme bHO
paccyscoaem,  OMAUYAEMCs — CNOCOOHOCMbIO  0DOCHOB8bIBAMb  6bIBOObLL U
PA3BLACHAMb UX 8 JIO2UHECKOU NOC1e008AmMeIbHOCIU, HO 0ONYCKAem HeKomopvle
owudKU 00We2o xapakmepa.

- 70 0aJ/10B - cMyOeHm XOpoulo NOHUMAaem NPOUOEeHHbIU Mamepua, HO He
Modrcem meopemudecku 060CHOBbIBANMb HEKOMOPbLE BbIBOOYI.

- 60 OangoB — cmyodemm omeeuaem 6 OCHOBHOM  NPABUIBLHO, HO
YYBCMEYemcs MEeXaHUUecKoe 3ay4usanue Mmamepuad.

- 50 OamwI0oB — 6 omeeme CmyOeHma UMEOMCS CYUjecCmeeHHble
HeO0oCmamkKy,  Mamepuanl  0X8aueH  «NOJOGUHYAMO», 8  PACCYHCOCHUSX
00Ny CKaomces OUUOKU.

- 40 O0amnoB — omeem cmyoeHma NpasuieH JUllb YACMUYHO, NpPU
PA3bACHEHUU Mamepuana OONYCKarmcs cepbestvie OUUOKU.

- 20-30 6anao0B - cmyodenm umeem odwee npedcmasieHue 0 meme, HO He
YMeem oeudecku 060CHO8AMb CEOU MbICIIU.
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- 10 6a/10B - cmydenm umeem QUL YaCMU4HOE Npeocmasienue o meme.
- 0 0an10B — Hem omeema.

OTU KpPUTEPUH HOCSAT B OCHOBHOM OPHEHTHPOBOYHBIN XapakTtep. Ecnmu B
ouneTe UMEIOTCS 3a/1a4l, OHU MOTYT OBITh 00JI€€ YETKUMHU.

8. IlepeyeHb OCHOBHO M [JONOJHUTEJIbHOW Y4eOHOH JIMTepaTyphbl,
He00X0AMMOii VIS OCBOCHUSI AUCHUILIMHBI.
Y4eOHo-MeTOoAUYecKOe U MHpOPMAaLIMOHHOE 00ecrieYeHne TUCIHIIJIMHbI:

a) OCHOBHAsI JIMTepaTypa:

1. ®pum C.3. Kypc obuieit puszuku: yueoHuk: B 3-x T. T.2: DnekTpuueckue u
AJIEKTPOMAarHuTHBIC siBieHus. - U3a. 11-e, crep. - CII6. [u ap.]: Jlans, 2007.
-518c.

2. Xanikun C.D. ®Dusnueckre OCHOBBI MEXaHUKH : y4eO. mocobOue / XaWKuH,
Cemén Dmmanyunosud. - M3x. 3-e, crep. - CIIO. [u ap.] : Jlans, 2008. - 754
C.

3. bounmapes b.B. Kypc obmel ¢uzuku: [B 3-x kH.: yued. mocodue]. Ku.l,
Ku.2, Ku.3: Mexanuka. Onexkrpomarnetusm. Ontuka. KBanroBas ¢usuka
Tepmoaunamuka. Cratuctudeckass ¢usuka. CrpoeHue BemecTBa /
bonnapes, bopuc Bnagumuposnu, H. II. Kanamnuukos. - U3n. 2-e, crep. -
M. : Beicm. mxk., 2005.

4. CuByxun /[.B. O6mmii kypc ¢usuku : [B 5 T.: yueb. mocobue mis ¢us.
cnenuanbHocTel By30B]. Ontuka / CuByxuH, Jmurpuii Bacunsesuy ; T.4. -
3-e u3n., crep. - M.; Honaronpyassiit : ®usmatiut; M3a-so MOTH, 2005. -
791 c.

5. beitzep A. OcHOBHBIE TIpEICTaBIICHUS COBpeMEeHHOW ¢u3uku, M.:
Arommzpaar, 1973r.

6. TapacoB JI. DTOT ynuBHUTENbHO CUMMETpU4HBIM Mup, M.: IlpocBemenue,
1982r.

7. PemuzoB A.H. Menununackas u 6uonorudeckas ¢pusuka. — M., 1999.

8. Bombkenmreitn B.C. COopHuK 33124 o Kypcy obmeit pusuku. — M., 1990.

9. PemmzoB A.H., Hcakoa H.X., Makcuna A.I'. COopHUK 3ajgad 10
MEJIMIIMHCKON U Onosiorndeckont gusuke. — M., 1987.

10.benos JI.B. Mexanuka. M., U3n. ®dusnueckoro ¢p-ta MI'Y um. M.B.
JlomonocoBa, 1998.

11.benos JI.B. DnekTpoMarueTusm u BojiHOBas onTuka. M., 31. MockoBckoro
rocyJapcTBeHHOro yuusepcurera um. M.B. JlomonocoBa, 1994.

12.benoB JI.B. Kpatkuii kypc oOmeit ¢usuku. Y.3. DiekTpuuecTBo U
MargetusMm.- M.: U3n-so MI'Y, 1981.

13.I'paboBckuit P.M.  Kypc ¢wusuku: [ydueb. mocobue] /I'paboBckuid,
Poctucnas Banosuu. - U3a. 11-e, crep. - CIIO. [u np.]: Jlans, 2009. - 607c.

14.CaBenneB U.B. Kypc o6mieit ¢pusuku: B 3-x 1.: yue6nuk. T.1-3. - 10-e u3z.,
ctep. - CII6. : Jlann, 2008. - 496 c.
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15.KanamuaukoB C.I'. DnextpuyectBo : [yue0. mocobue mns  ¢us.

9.

cnenuanbHoctel By30B]| / Kamamnuko, Cepreit I'puropseBud. - 6-e¢ usm.,
crep. - M.: @usmatiut, 2004. - 624 c.

0) 10NMOJIHUTEILHAS JIUTEepaTypa:

OdunkenpiTeitn A.B. ®usuka Oenka : Kypc Jeknui: [yuel. mocobue mis
BY30B 110 OHOJI. crienraibHOCTAM | / DUHKeIbITeNHH, Alekcelt ButanseBud ;
O.b.Iltunen; Wa-T G6enka PAH. - 3-e w3a., ucnp. m jgom. - M.
VYuusepcurer, 2005. - 455 c.

['upaee M.A., [Jamme M.M. Meronnueckne yka3aHWs K BBIITOJHEHUIO
7a0OpaTOPHBIX 3a/4ad MO 3JIeKTpoMarHeTusMmy.  Maxaukana. 2003. UIIL]
Ary.

Kanamnuko H.I1. ®usuka: NMHTepHET-TEeCTHpOBaHME OA30BBIX 3HAHUU :
[yue6. nocodue] / KanamnukoB, Hukonait [1aBnosuy, H. M. KoxxeBHUKOB. -
CII6. [u ap.] : Jlanb, 2009. - 149,[11] c.

Aizepman M.A. Kiiaccuueckas mexanuka : [yue6. mocobue] / Anzepman,
Mapk ApoHoBuu. - 3-¢ u3f. - M. : ®uszmarnut, 2005. - 378 c.

Ckammu, Mapnen OpBui. KBanroBas ontuka / Ckamnu, Mapnen Opsui,
M. C. 3yb6aiipu ; mnep. ¢ auri. A.AKamaueBa u Jp.; MOJ pen.
B.B.Camapriiesa. - M. : ®uzmatiut, 2003. - 510 c.

3ucman [.A. Kypc o6meit ¢usuku : B 3-x T1.: yue6. mocobue. T.2:
DnektpuyecTBO U MarHeTusM / 3ucmad, ['upm Adpamosuy, O. M. Tozec. -
7-e u3z., crep. - CII16.: Jlans, 2007. - 352 c...

Tamm W.E. OcHOBBI Teopuu 3jeKTpuuecTBa : [yuel. mocodue st Qus.
cnenuanbHocte yH-ToB] / Tamm, Urops EBrenseBuu. - 11-e u3n., ucnp. u
qot. - M. : ®usmatnur, 2003. - 615 c.

DJIEKTpOMAarHeTu3M. 3ajadyu W peIIeHus: MeToJ. mocodue / Denepar.
areHTCTBO Mo obpa3oBanuto, [larect. roc. yH-T; [coct. M.W.Jlamues]. -
Maxaukaina: UITL AI'Y, 2005. - 138 c. - 80-00.

Mbopuon Jx.b. OOmas ¢uszuka ¢ OUONOTHYECKUMHU TpuMepamu. M.,
Bricras mkoma, 1986.

10.AcraxoB A.bomsmoBa K.M., IlycroBamoB I'.E. Kparkuii kypc oO6mieit

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

11.Tyno JA.A., IlycroBasoB TI'.E. Kparkuit kypc o6Omeit ¢uszuku. Y.2.

Monekynsipnas ¢puszuka. M.: U3n-so MI'Y, 1983.

12.Uponor E.1. OcHoBHbIE 3aKOHBI MexaHUKH. M., Beiciias mkoma, 1985.
13.Uponor E.N. DnexkrpomMarueTn3M (OCHOBHBIE 3aKOHBI). M.- CaHKT-

[TerepOypr, Hayka- ®uszmaraut, 2000.

9. Ilepeyenb pecypcoB HHPOPMANMOHHO-TEICKOMMYHHUKALMOHHON CETH
«HTEpHET», HEOOXOAMMBIX /IJI1 OCBOCHUS IUCIMILIMHBI.

2.

3.

1. ®enepanbubiii moptan «Poccuiickoe oopaszoBanue» http://www.edu.ru/
denepanbHOE XPaHUJIMILE «Enunas KOJUIEKIUS 1 poBbIX
oOpa3zoBatenbHBIX pecypcoB» http://school-collection.edu.ru/
Teopetnueckue cBeneHuss 10 (uU3MKE W TOAPOOHBIE  pEIICHUA
JEMOHCTPAIIMOHHBIX BapHAHTOB TECTOBBIX 3aJlaHWM, MPEACTABICHHBIX Ha
caiite PocakkpenarearctBa (www.fepo.ru).
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8.

®dusuka [DnexTpoHHBIH pecypc]: ped. xypH. BUHUTU. Ne 7 - 12, 2008 /
Bcepoc. uH-T Hayd. u TexH. uHpopMm. - M.: [U3n-so BUHUTHU], 2008. - 1
anekTpoH. ont. auck (CD-ROM). - 25698-00.

Poccutickuit mopran «OTkpeiToro odopaszoanus» http://www.openet.edu.ru
Caiit 00pa3oBaTEeIbHBIX pecypcoB JlarrocyHuBepcuTeTa
http://edu.icc.dgu.ru

HNudopMalinoHHble pecypchl HaydHOH OuOMMoTeku JlarrocyHuBepcuTeTa
http://elib.dgu.ru  (moctynm wu4epe3 mmiathpopmy HaydHoit 3ieKTpOHHON
oubmuotexu elibrary.ru).

denepanbHbI LIEHTD 00pa30BaTEeNBHOTO 3aKOHO/IATEJIbLCTBA.
http://www.lexed.ru

9. www.affp.mics.msu.su

10.MeToanyeckue yKa3aHus 1l 00y4AIOMIUXCA M0 OCBOEHHMIO TUCHMILJIMHBI.

Bup yueOHbIX Opranu3zanus J1esTEIbHOCTH CTYICHTA
3aHITHN
Jlexims ~ |Hammcanme — KOHCIEeKTa — JIGKOMH:  KpaTKO,  CXEMAaTHU4HO,

MocjaeA0BaTeIbHO (PUKCUPOBATh OCHOBHBIC TMOJIOKEHUS, BBIBOJIBI,
bopMyIUpOBKH, OOOOIIEHHUS;, T[OMEYaTh BaXXHbIE  MBICIIH,
BBIJICTISAITh KJIFOYEBBIE CJIOBa, TepMHUHBL. [IpoBepka TEpMHUHOB,
MOHSTUHA C TOMOIIBIO SHIMKIIONEINH, CIOBAPEH, CIPABOYHUKOB C
BBINTUCHIBAHUEM TOJKOBAaHUW B TeTpaab. OO0O03HAYUTH BOIPOCHI,
TEPMHUHBI, MaT€prall, KOTOPbIA BBI3BIBAECT TPYIHOCTH, IOMETUTH U
MOMBITATHCS. HAWTH OTBET B PEKOMEHIyeMOM JmTeparype. Ecin
CaMOCTOSATENILHO HE yAaeTcs pa3odparhcsi B Marepuale, HeoO-
XOIMMO C(hOPMYJIMPOBATh BOMPOC M 3a7aTh MpENojaBaTeI0 Ha
KOHCYJIbTAIIMH, Ha TTPAKTUYECKUX paboTax.

Peepar |Ilorick  nmTepaTyphl u COCTaBJICHUE oubnmorpaduu,

WCTIOJb30BaHKEe OT 3 70 5 Hay4YHBIX palOOT, U3JI0KEHUE MHEHUS
aBTOPOB U CBOErO0 CYXJEHHUS 1O BBIOpAHHOMY BOIIPOCY;
M3JIO)KEHHE OCHOBHBIX aclekToB mpobieMbl. Kpome Toro,
NPUBETCTBYETCS TOWCK uWHGoOpMaIMu 1o TeMe pedepara B
HNutepnere, HO ¢ o00s3aTeIbHONM CCBUIKOM Ha MCTOYHHK, H
MOoJpa3yMeBaeTCd HE MpocTas KOMOWIALMS MaTepuaia, a
CaMOCTOSITCIIbHAS, TBOpYECKas, aHaJUTHYecKas padora, C
BBIpAKEHHEM COOCTBEHHOTO MHEHHUS I10 paccMaTpHBaeMOU TeMe U
rPaMOTHO CIeIIaHHBIMU BBIBOJIAMU u 3aKJIIOUCHUEM.
(O3HAKOMUTBCS CO CTPYKTYpOH 1 oopMiIeHHEM pedepara.

[ToaroToBka k |[Ipy moAroToBke K 3a4€Ty HEOOXOIMMO OPHUEHTHUPOBATHCS Ha
3a4€Ty KOHCIIEKTBI JICKIIUH, PEKOMEHIYEMYIO JIUTEPATYpPY U IP.

CamocTosTenpHast paboTa CTYACHTOB PeaTnu3yeTcs B BUJIE:

MOJITOTOBKY K KOHTPOJIBHBIM paboTaM;

MOJATOTOBKM K CEMHUHAPCKUM (IIPAKTUYECKHUM) 3aHATHUSAM;

odopmiieHHUs JTabOPaTOPHO-TIPAKTUYECKUX PAOOT (3armojHeHHe TaOJIull,
pelieHue 3a7a4, HaluCaHue BHIBOJIOB);
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° BBIIIOJIHCHUA  MHIAWBUAYAJIBbHBIX BaﬂaHHﬁ II0 OCHOBHBIM TCMaM

JUCIUTUTNHBL

o HanucaHue pedepaToB Mo mpodieMaM TUCHUIUIMHE "dusnka atoma'.

e 00s3aTeNIbHOE NOCEIIEHNE JEKINIA BETYIIEro NpernogaBaTers;

® JICKIIMM — OCHOBHOE METOAUYECKOEC PYKOBOACTBO NPU HU3YYCHUU

JUCHMIUIMHBL, HamOojee ONTUMaIbHBIM O00pa3oM CTPYKTYPHUPOBAaHHOE H
CKOPPEKTUPOBAHHOE Ha COBPEMEHHBIN MaTepHall,

® B JIEKIMU IIyOOKO M NOJAPOOHO, apryMEHTHPOBAHO U METOJI0JIOTMYECKU
CTPOI0 pacCMaTPHUBAIOTCA [JIABHBIE MPOOJIEMBI TEMBIL;

e B JIGKIUU JAlOTCS HEOOXOAMMBIE pa3Hble MOAXOAbl K HCCIEAYEeMbIM
npobiemawm;

® [OJrOTOBKY M aKTHUBHYIO paOOTy Ha J1a0OpPaTOPHBIX 3aHATHUSX;

® [IOATrOTOBKA K JAOOPATOPHBIM 3aHATUSAM BKIIIOYAET MPOpPabOTKy MaTepuaioB
JIEKLHA, pEKOMEHJOBaHHOW y4eOHOM JTUTEpaTypBhl.

11.Ilepeyenr WHGPOPMAUMOHHBIX TEXHOJOTHMH, HCIOJb3yeMbIX MPH
OCYILIECTBJIEHMH 00pPa30BaTEJILHOr0 Ipolecca Mo AUCHMILIMHE, BKJIHOYAs
nepevYeHb MPOrpPaMMHOr0 odecredeHUss M MHEAOPMALMOHHBIX CIPABOYHBIX
CHCTEM.

YUreHnue JeKUid C HCIOJb30BAHUEM MYJIbTUMEIUNHBIX IPE3CHTALUN.
Hcnonp3oBaHre aHUMUPOBAHHBIX HHTEPAKTUBHBIX KOMITBFOTEPHBIX JIEMOHCTPALIUN
Y MPAKTUKYMOB-TPEHUHTOB 110 PANY PA3AEIOB JUCIUIIINHEL.

12.0nucanue  MaTepHAJbHO-TEXHUYECKOM  0a3bl, HeOOXOAMMOW  JJIsi
OCylIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCIUIJIMHE.

e 3akperuieHne TEOPETHUUECKOro maTepHalia U MpuoOpeTeHne MPaKTUYECKHX
HaBBIKOB HCIIOJB30BaHUS anmapaTyphl Uisl TPOBEPKU (PU3HMUECKUX 3aKOHOB
obecnieunBaeTcs JlabopaTopusiMu (U3NYECKOTO MPAKTUKyMa — 2 1a0.

o [lpu mpoBeneHHWH 3aHATHN MCHOJB3YIOTCS KOMIBIOTEPHBIE KJIACCHI,
OCHAIIEHHBIE COBPEMEHHON KOMIIBIOTEPHOU TEXHUKOM.

e [Ipu U3IOKEHWH TEOPETUYECKOTO MaTepuaia HUCIOJb3YeTCA JIEKIMOHHBIN
3aJl, OCHAIEHHBIM MYyJbTHUMEANA MPOCKIIMOHHBIM O00OpPYJOBaHUEM U
MHTEPAKTUBHOU JTOCKOM.

CocraBurens: ['acanoBa P.H., kana.gu3s.-mat.HayK, TOIEHT Kadeapbl OOIIei
buzuku Y.
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