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AHHOTanus padoyeil mporpaMMbl JUCUUIJINHBI

Huctunnnna «®usuka» BXOAUT B 0a30Byl0, 4YacTh 0OOpa30BaTeIbHOM
nporpammbl OakanaBpuara 1o HarnpasieHuio 06.03.01- buosorus.

JucrunmHa — peanu3yeTcss Ha  (pusmdyeckoM  dakynpTeTe  Kadempou
bu3NYECKOI STEKTPOHUKH.

ConeprkaTrenbHOE HAMOJIHCHHWE AWCITUIUIMHBI HAMPABICEHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOTO MHPOBO33PCHHSI W CO3/IaHUE CIMHOW HAydYHON KapTHUHBI
OKPYXAIOIEro MHpa, OOYCIOBJICHO 3aJadyaMd, KOTOPBIE PacCMaTpPUBAIOTCS B
JTUCITUTIIMHAX €CTECTBEHHOHAYYHOTO IHKJIA, U HEOOXOIUMOCTHIO YCTaHOBJIICHUS
BHYTPHUIPEIMETHON U MEXIPEIMETHBIX CBSI3EH.

B ocHOBYy mnporpaMMmbl TMOJOXKEHBI MNPUHIUIBI  (QYyHIAMEHTaIbHOCTH,
WHTETPUPOBAHHOCTH U JOMOJHUTEIBHOCTU. JIabopaTOpHO-TIPAKTUYECKUE 3aHSATHUS
HE JyOJUpYIOT JIeKIIMH, a CcoJepKaT MaTepuay, OpPUEHTUPOBAHHBIA Ha
MPaKTUYECKOE OBJIaJIeHHE (PU3NIECKUMU METOAaMH HCClieIoBaHus. B nekirmonHom
Kypce TJIaBHO€ MECTO OTBOJUTCS OOIIETEOPETHUYECKUM OCHOBaM (PHU3MUECKHUX
3HAHUM.

JucuumuiiHa HaiejneHa Ha (HOPMUPOBAHHME CICAYIOMIMX KOMIIETEHIUN
BBITTYCKHUKA: obuenpopeccuonanvuvix: OIIK-6; npogeccuonanvnoix: TIK-1,

[IpenonaBanre MUCHMILIAHBI TPETyCMATPHBACT TPOBEICHUE CIICTYIOIINX
BUJIOB YYCOHBIX 3aHATHN: JICKIIUW, TPAKTHYCCKUE 3aHATHSA, Ja0OopaTOpHBIC
3aHSTHS, CAMOCTOsITEIbHAS padoTa.

PaGouass mporpamma  OUCHUIUIMHBI ~ TPEAyCMaTpUBaeT  MPOBEICHUE
CJIEYIONIUX BHUIOB KOHTPOJS YycleBaeMoCTH B ¢dopme: KOHTpoJbHas padoTa,
KOJUIOKBUYM H TIp.) U POMEXKYTOUYHBIA KOHTPOJB B (hOpMe 3a4eTa, SK3aMeHa.

OOBeM TMCUMIIINHBI 6 3a4ETHBIX €IUHMIL, B TOM uKcie 216 B akaJjeMHYECKUX
yacax 10 BUJaM y4eOHBIX 3aHITHI:

CemMec YyeOHbIE 3aHATHUSA
Tp B TOM 4YHCJIE ®dopma
KoHnTtakTHas paboTta 00y4aronmxcs ¢ npenojgaBaTeieM CPC, B | IpOMEXYTOYH
Bcee U3 HUX TOM Ol aTTecTaluu
ro | Jlexu | Jlaboparop | IIpaktuu | KCP | koHCynbT | 4HCIE
13471 HBIC eCKHe anuu dK3aMEH
3aHATUS 3aHATUS
34 216 28 28 28 96 3K3aMeH




1. Ilestk ocBoeHMsI AU CITUTLITHHBI

Hacrosimass mporpamma mno jaucuuiuiiHe ''®@u3uka’ mnpenHazHadueHa s
MOJATOTOBKHU CHEIHAIMCTOB MO HANpaBJICHUIO OWoyorus (mpoduin - OUOJIOTHUS U
OMOXUMHSI) B COOTBETCTBUU C TPeOOBAaHUSAMM, OTPAXKEHHBIMH B (efepalibHbIX
rOCyAapCTBEHHBIX  00pa30BaTENbHBIX  CTAaHJAApPTaX  TPEThEro  IMOKOJIEHUS.
Oco0OeHHOCTh TPOTpaMMbl COCTOMT B Ooisiee (YyHIAMEHTAILHOM XapakTepe
U3JIOKEHHUS] JHMCLMIUIMHBI C 1EIb0 HE TOJIBKO COOOIIEHHS CTyIEHTam
OTIPEJICTICHHOW CYMMBI KOHKPETHBIX CBEIEHWUN, HO W (OPMUPOBAHUS Yy HHUX
(GU3UYEeCKOT0 MHUPOBO33pEHUS Kak 0a3bl OOIIEro eCTeCTBEHHOHAYYHOTO W
Pa3BUTHS COOTBETCTBYIOLIETO CIIOCO0a MBIIIICHUS.

B yciioBHSX MHTEHCUBHOTO HAayYHO-TEXHUYECKOI'O Mporpecca U TpeOOBaHHUS
PE3KOro0 TMOBBIIICHHUS] YPOBHS €CTECTBEHHOHAY4YHOro 0Opa3oBaHUsl Tpedyer
U3Y4YeHUE UCIUIUIMH, COCTaBISIOMUX (YHAAMEHT COBPEMEHHOTO YYeHHus 00
OKpPYaroIEeM MHUpE.

N3yuenue (usuku pacmupsier oOMuUi Kpyro3op, pa3BUBACT KPUTHUECKUUN
MOAXOJ K aHAJIU3y HE TOJBKO SIBJICHMM B KMBOW M HEXUBOW MPUPOAE, HO U
3aKOHOMEPHOCTEN pa3BUTHUs OOLIECTBA.

[TocTostHHOE OMIEpUPOBAHKME MOJEISIMU TIPU U3YYCHUH (PU3UKHU BbhIpabaThIBaeT
CIIOCOOHOCTH K a0CTPaKTHOMY MBIIIJICHUIO, BHIJICTICHUIO B TOM WJIM HHOM SIBJICHUH
[JIABHOTO, a IIMPOKOE NPUMEHEHHWE MATeMAaTHYeCKOro ammapara MpuydaeT K
CTpOroMy Hay4dHoMy MeToay. COBpEMEHHBIN CHEeUHATUCT J000Tr0 MpopuiIs
BCTPEYAETCS] B CBOEH MPAKTUKE C OOJIBIIMM YUCIOM Pa3HOOOPA3HBIX MEXAHU3MOB,
npuOOPOB U METOAOB HcciieqoBaHus. [IOHITh MPUHLIKIIBI AEUCTBUS OOJBIIMHCTBA
13 HUX HEBO3MOKHO 0e3 0011edn3nyeckoil moJIr0TOBKH.

[Ipu npoxoxneHun Kypca (U3MKH HAEH KIACCUYECKOM M COBPEMEHHOMU
Gu3MKN paccMaTpUBaIOTCS B KOMIUIekce. M3ydeHue TeopeTHuecKHUX BOIPOCOB
(Gu3MKK, KOTOpPbIE B OCHOBHOM COCpPEAOTOYEHBl B JIEKLMOHHOM Kypce,
JOTIONHSIOTCST pabOTOM CTYJNEHTOB B (PU3MUECKOW J1aDOpaToOpuu, Ha CEMHHapax,
CaMOCTOATENLHOM pabOTOM, a TAK)KE y4aCTUEM B KPYXKKaX.

Heas aucuumanHbl: GOPMUPOBAHHE Yy CTYACHTOB CHUCTEMbI 3HAHWUN I10
oOIIel KIaCCUYEeCKOM (IOKBAaHTOBOW, HEPENATUBUCTCKOMN) (U3MKE, B YaCTHOCTH,
M0 MEXaHHWKE, MOJICKYJSIpHOW (U3HMKE, IJIEKTPOMAarHeTU3My U ONTHKE, IO
CTPOEHHUIO aToMa M TBEPJbIX T, MO CBS3M MEXKIYy MAaTeMaTHMKONM U (PU3UKOMH,
WCIIOJIb30BAaHUM MAaTE€MaTUYECKUX METOJOB B €CTECTBO3HAHUM, a TaKKe yMEHUU
KAUEeCTBEHHO M KOJUYECTBEHHO aHAJIU3UpPOBaTh CHUTyallud, (QOpMUpPOBAHUE
YMEHUN pemarh 3aJayd U CTaBUTh IIPOCTEUIIMN IKCIEPUMEHT, HUCIIOIb30BaTh
KOMITBIOTEP JIsI MAaT€MaTUYECKOr0 MOJEIUPOBAHUS TMPOIECCOB, HEOOXOAMMBIX
JUTSl TOHUMAHMS M TaJTbHEHIIET0 U3YYEeHHS pa3IMuHbIX 00J1acTel €CTECTBO3HAHMUS.

3agauM IMCUMILINHBI:

e chopmupoBaTh TOHMMaHUE pOJM (U3NKK B E€CTECTBEHHOHAYYHOM
00pa30BaHUM CIICITUATINCTA;

® [I0Ka3aTh MHTETpaANUio0 (U3UKO-MATEMATUIECKUX 3HAHUW U POJIb
MaTE€MaTUKHU B (OPMUPOBAHUHU 0A30BbIX 3HAHUM 1O (HUBUKE;



® O03HAaKOMHTb C OCHOBHBIMH IMOHATHSAMU, ONPEAECICHUAMH, BEINUYNHAMU
Y €IMHULIAMU UX U3MEPCHUS;

e o00ecrneuyuTh YCBOCHHE OCHOBHBIX MPHUHIMUIIOB OMUCAHUS SIBICHUU M
MPOLIECCOB: YPABHEHUM JIBUKECHUS, MOJIEW CUJI, YPABHEHUN COCTOSIHUSA,

e chopmupoBaTh NpeaCTaBICHUE O 3aKOHAX COXPAHECHUS B (PUBHKE;

e JaTh oOOIIee MPEACTABICHHE O pa3IU4YUd OINUCAHUS JBYX THIIOB
00BEKTOB MPUPOJIbI — KOPIYCKYJISIPHBIX U BOJTHOBBIX;

® O03HAKOMHTH C PEHICHUEM YPABHEHUN JIBMKCHUS HA KOMIIBIOTEPE;

e chopmupoBaTh OCHOBHBIE YMEHHS ¥  HaBBIKM  PabOTBI ¢
U3MEpPUTEIBHBIMU  HWHCTPYMEHTaMHM U TIpubopamu, 00pabOTKU
pe3ynbTaToB Ja0OpaTOpHBIX pabOT W WX aHalu3a, pelIeHus
OPUKJIAJAHBIX  3a7a4, [PUMEHEHHUS (PU3WYECKUX 3aKOHOB IS
00BSCHEHUI MPUPOTHBIX MPOIIECCOB U SBJICHUN.

2. Mecto nucuumuiaabl B cTpyktype OIIOII 6akanaBpuara

HNucuumiuna  «®duzukay BXoauT B 0a30Byr0 4acth broka 1
(oOmreobpazoBatenbHbId MOAYJBL) oOpaszoBaTenbHOM mporpammbel (OI'OC BO)
OaxanaBpuarta o HampasiaeHuto 06.03.01- Buosorus.

Jna usyuenusa Oucyunaunvl «@usuka» cmyoeHm OO0aAHCeH 3HAMDb:
OCHOBHBIE TMOHSTHS M METOJbl MAaTEMAaTHYECKOTO aHaliv3a, JIMHEMHOU anreOphl,
mudepeHnnanbable YpaBHEHUSI; YUCIEHHBIE METO/IbI; BEPOSITHOCTh U CTATUCTHUKY;
CIIy4yallHbI€ TIPOLIECCHI; CTATHUCTHUYECKOE OLEHUBAHUE W MPOBEPKY THUIIOTE3;
CTATUCTUYECKUE METO/IbI 00paboTKH OKCIIEPUMEHTAIBHBIX  JaHHBIX;
MaTeMaTthyeckue Merojabl B Ouonoruu. [lonsrtue wmHboOpmaruu; MmporpaMMHbIE
CpelcTBa OpraHu3anuu  WHGOPMAIIMOHHBIX IMPOIECCOB; MOJEIU  PEIICHUS
(GYHKIIMOHATBHBIX U BEIYMCIUTEIBHBIX 33]1a4; SI3bIKH MPOTPAMMUPOBAHUSI.

Onucanne JIOrH4eCKOM M CO/IEPKATEIbHO-METOAUYECKOIl B3aMOCBSI3H C

apyrumu yactamu OITOII (nucuuminHaMu, MOYJISIMH, IPAKTHKAMM)

SABnsASICH CaMOCTOSITENILHOM y4eOHOW JUCHMIUIMHOM, Kypc (U3UKH, HE
OTOpPBaH OT JPYyrux AucuuiuinH. HaoOopoT, CyIecTBYeT MeXIUCUUILUIMHAPHAS
cBsi3b. Hampumep, wuctopust (Pu3MKu, KaKk HAayKH, JaeT MHOIO IPEKPaCHBIX
MPUMEPOB TAKOTO PO/Ia.

N3ydenue cTpoeHus BellecTBA B Kypce (PU3UKU TMOJBOJUT K MOHUMAHUIO
CTPOCHHSI U CIIOCOOOB HCCIENOBAaHUS KPYHMHBIX OMOMOJIEKYJ, (hyHIaMEHTaIbHbBIX
MIOJIOKEHUIN MOJIEKYJISIPHOU OMOJIOTUH, TEHETHYECKOTO KOJIa U T.JI. DTO COMMXKAET
Kypc GU3HUKHU U KypChl 0011l OMOJIOTUN U TEHETHKHU.

Hwxe cnemytoT HEKOTOpBIE pa3bsICHEHUS, KOTOPHIE SIBISIOTCS BAXKHBIMH JIJIS
MOHUMAaHUS TOTO, KaKUe YUCTO (pU3MYecKre MOMEHTHI OCOOCHHO OTMEUAETCs MPH
MPOXOXKJIEHUU TOT'O UM UHOTO pa3zena.

B Teme "Kunemamuka' mnoxa3blBalOTCS MHOrooOpasue HCIOJb3yEeMbIX B
($bU3MKe CUCTEM KOOPIMHAT, KaK MPOUCXOJUT MEPEXOJ]l OT OMHCAHUS JABUIKCHUS
MPOCTEHUIIIEro Tejla - MaTepPUAIbHOM TOUKH - K OINMCAHUIO TMOBEJACHUS CIIOHBIX
CUCTEM.



Baxneiimeit yacteto ""/[unamuka' sBisioTCsa pa3doop ypaBHEHHUsI IBUKEHUS B
HBIOTOHOBCKOW (popMe B JIEKapTOBOM CUCTEME KOOPAMHAT U JIEMOHCTpPALMS €Tro
pelieHrs Ha psiie TPOCTHIX MPUMEPOB: 3aMEJJICHUE JBIXKCHUS MaTepHabHBIX
TOYEK MOJ ACHCTBHEM CYXOrO M BSA3KOTO TPEHUS U T.JI. DJIEMEHTAPHBIX 3HAHUU 1O
MaTEeMaTHYECKOMY aHalIM3y, KOTOPBIMU CTYIACHTHI 00JalaroT, AJS 3TOrO BIIOJIHE
JIOCTaTOYHO.

[Ipu GopMynupoBaHWM 3aKOHA COXpPAHEHUS WMITYJIbCA HAI0 TMOAYCPKHYTH,
YTO O3TOT 3aKOH SBIsIETCS Oojee oOmmM, Yem TpeTuid 3akoH HproToHa, W
BBITIOJTHSIETCS, B YACTHOCTH, U B KBAHTOBOM MEXaHUKE, IJI¢ TOHSATUE CHUJIBI TEPSIET
cBOil cmbici. Crnemyer Takke OOpaTUTh BHUMAaHUE HA TO, YTO BBEJCHUE
(bu3MYeCcKO BEIUYMHBI - UMITYJIbC - TMO3BOJSIET 3amucarh Tud@epeHiraibHbIe
ypaBHEHUS JBUKEHUS KaK JIJIl MaJbIX, TaK U JJisi OOJIBIIMX CKOPOCTEW B €IMHOMN
dbopme.

I[Ipu wu3yuenun paszgena "Konebanus u 6onnpl” 1OJYEPKUBAECTCSA
pacrnpocTpaHEHHE 3TOr0 BUAA ABUKEHHUS B KUBOW MPUPOLE, TPUBEISA TOCTATOYHOE
YHUCJIO MPUMEPOB (YaCTOTa LIAra YeiaoBeKa, >)KUBOTHOIO U T.1.).

B pasnene "Jnemenmvr mepmoounamuxu' cienyer yaenIuTh 0coboe
BHUMaHHUE TEPMOJAMHAMUKE OTKPBITHIX CHCTEM, YTO SIBISCTCS MNPUHIUIIAAIBLHO
BOKHBIM JIJI1 TOHMMAaHUS JKU3HEJEATCIIbHOCTH JKMBBIX OPraHu3MOB M HX
B3aMMOOTHOIICHHS C OKPY’)KaloIIeW cpenoil. 31ech HalI0 JOCTATOYHO MOJIPOOHO
OCTaHOBUTHCS Ha cepe MNPUMEHUMOCTH BTOPOr0 Hauyaja TEPMOJMHAMUKH K
KUBBIM OpraHu3Mam, Ha Teopeme [IpuroxknHa, Ha €CTECTBEHHOM BHEIPEHUU
bu3HYecKuX B3MJISIIOB B OMOJIOTHIO.

3a OCHOBY M3JIOKEHUS paznena ""Inexkmpuueckue u mazHumnsle A61eHun’’
Oepercs MHTErpaibHbIC YpaBHEHUS MakcBeia /uisi Bakyyma. BHavane BBoaMUTCS
dbopmyna ['aycca, onupasich Ha 3akoH KyioHa misi B3aMMOJIECHCTBUS TOYCUHBIX
3apsanoB. [locne aToro ormeuaercs, uro ¢opmyna ['aycca sBisieTcss 60see 00IIei,
TaK KaK COXpaHseTca W B JuHamuke. HemocpencTBEHHO Kak pe3yJibTaT OIbITOB
dapasess MOKHO BBECTH W YPaBHEHHE O LUPKYJAIMU BEKTOpa HAMPSIKEHHOCTH
MarHuTHOro noiig u ap. [IpakTuka nokasblBaeT, 4TO MOCJIE 3TOTO MOCTYJIUPOBAHUE
JlayKe TMOJHOM CUCTEMBblI YpaBHEHMM MakcBelia yK€ HE BBI3BIBAET 3aTPYAHEHHU
JUISL BOCHPUATHS MX CTyJAeHTamu. llosiBleHHe MarHuTHOTO TIOJS CleayeT
paccMaTpUBaTh C PEISTUBUCTCKONU TOUKU 3PCHUSI.

OcHOBHOE BHUMaHME B Teme '"Inexkmpoounamuka’ cnenyer yAenuThb
n3ydyeHuro AS(QPEKTOB, CBSA3AHHBIX C JBUKEHUEM 3aps/IoB U TMEPEeMEHHBIMU
IEKTPUUECKUMU TOKamMH. OITU OA(DPEeKThl HAA0 MNPOASMOHCTPUPOBATH Ha
JIOCTAaTOYHO OOJIBIIIOM YHCJIE MPUMEPOB. 3aBepIIacTCs TeMa J0Ka3aTelIbCTBOM
BO3MO>XHOCTH CYIIECTBOBAHUS AJIEKTPOMArHUTHOIO TOJISI KaK CaMOCTOSATEIbHON
CyOCTaHIIMU U TIOCJIC OTKIIIOYEHUSI TOKOB U UICUE3HOBEHUS 3aps/IOB.

[Tocnenuss yacth paznena ''Inekmpuueckue u macHummnvle A61eHun’’
ABJISIETCS HEMOCPEICTBEHHBIM BBEJICHHEM K pazneny ''Idnekmpomaznumnoe
uzyuyenue u onmuka'.

BaxueitmuM paszpenom kKypca siBisieTca pasaen 'Inemenmwvt yuenusa o
cmpoenuu eeujecmea’’. B 3ToM paznene nociie U3JI0KEHUS! HKCIIEPUMEHTATbHBIX



(GakToB, NPHUBOIAIIMX K HEOOXOAMMOCTH BBEJEHHS BOJHOBOTO OINHUCAHMS
MOBEJCHUS MHUKPOYACTUIl, M HEKOTOPBIX OCHOBHBIX MPHUHIMUIIOB TMOJIPOOHO
paccMaTpUBaEeTCAd pEUICHHE 33Ja4yd O YacTHUIE B OJHOMEPHOM MOTEHIMAIHLHOM
AIIUKE Ha OCHOBE cranuoHapHoro ypaBHeHus Illpeaunrepa. Onwupasice Ha
peIIeHre 3TOM 3a/1a4yu, Janee 00CYX)IAI0TCS YCIOBHSI BO3MOKHOCTH HAOIOCHUS
KBAaHTOBBIX sIBJI€HUN. B coueranuu ¢ mpuHounoM Ilaynu 310 gaet BO3MOXKHOCTH
OOBSCHUTH TIOSIBJIEHUE TIPOCTPAHCTBEHHBIX (OopM Mojekyn. DopMmyny s
YPOBHEHN SHEPrUU B aTOME BOJOpOJa AaeTcs 0e3 J0Ka3aTelbCTBA, TaK KaK BBIBOJI
ee Ha ocHOBE ypaBHeHus [lIpeauHrepa cioxeH.

B cBsi3M ¢ MOsIBIICHUEM J1a3€pHOIl MeXHUKu HEOOXOIUMbBIM SBIISETCS
MOJYEPKHYTh TMOHSATHUS O HOPMAjJbHO W HHBEPCHO 3aCEJICHHBIX Cpeaax, 00
YCUJIEHUU CBETA IPH MPOXOKIECHUU €r0 Yepe3 MHBEPCHO 3ACEJIICHHYIO CPEly U O
MPUHLNNAX JEUCTBUS ONTUYECKUX KBAHTOBBIX T€HEPATOPOB.

OrpaHuYeHHBI JUMUT BpPEMEHU TO3BOJISET BBINOJHUTH HACTOSIIIYIO
porpamMmy JIMIIb MPU YCIOBUU HMCIOJIB30BAHUS PA3HOOOPA3HBIX METOIUYECKUX
dbopm mnomaun Marepuana ciaymareiasM. OgHolt w3 Takux (opM  SBISIOTCSA
conpogodcoaemvie  OEMOHCMPAUUAMU  HAMYPHBLIX U KOMNbIOMEPHBIX
IKCNEPUMEHMO6 NpAKmu4ecKue 3aHAmuUs, Ha KOTOPbIE CIEAYEeT BBIHOCHUTH
HEKOTOpbIE MPOOJIEeMHBIE 3a/laud W BOIPOCHI, HE TpaTs BPEMEHU Ha pEIICHUE
PSAIOBBIX TPEHUPOBOYHBIX 3a]1a4.

B pamkax nadopamopnozo npakmukyma UCTONB3YETCS YMEHUE CTYACHTOB
MPOU3BOJIUTh PACUETHl C MOMOINBIO CPEJICTB BBIYUCIUTEIBHON TEXHUKH. ITO
MO3BOJISIET CYIIECTBEHHO TMPHUOIU3UTh YPOBEHb CTATUCTUYECKON KYJIBTYPbI
00paboTKH pe3yabTaTOB M3MEPECHUM B MPAKTUKYME K COBPEMEHHBIM CTaHJapTam,
NPUHATBIM B HAyKe W NPOU3BOACTBEHHOW AesTenbHOCTH. Ha 3THUX 3aHATHAX
CTYJICHTHI yKe Ha | kypce mproOpeTaroT onbIT obmeHns ¢ 9BM u ucnosib3oBaHUs
CTATUCTUYECKUX METOJIOB 00padOTKH PEe3yIbTaTOB HAOIIOICHUM, YTO COBEPILIEHHO
HEOOXOAMMO JUisi paboOThl B CHEIUAIBHBIX YYEOHBIX U TIPOU3BOJICTBEHHBIX
1abopaTopusIX.

Ha camocmoamenwvuyrw pabomy CcTyJqeHTOB BBIHOCITCS TIepepadoTKa
MaTepUaJioB JICKIMW, MOJTOTOBKA K JIAOOPATOPHO-NPAKTUYECKUM 3aHATHUSIM U
o0paboTKa HUX pe3yJbTaTOB M COCTABJICHUE OTYETOB, pEIIeHHWE 3aJady U3
npejaraeMoro kageapoi cnmcka.

B kauecTtBe caMOCTOSTENbHOW pabOThl MOXET OBbITh PEKOMEHIOBAaHbI
HalMCcaHue OJHOTO- JBYX (3a cemecTp) pedeparoB Mo Temam OJU3KUM K POy
Oynyiel NesaTebHOCTH CTYACHTOB M CBS3aHHBIM C NMPUMEHEHHEM (U3HYECKUX
prUOOPOB WK OOIINX 3aKOHOMEPHOCTEH.

Oceoenue Oucyunaunvl «Duzuxay s61Aemcs Kak npeouiecmsyroujee 0.
o0buenpogheccuoHaIbHbIX OUCYUNTUH U PeUleHUs NPOPECCUOHATILHBIX 3a0a.

Jucyunnuna uzyvaemcsa na 2 Kypce 6 3,4 cemecmpax.



3. Komnerenuuu ody4arouierocsi, popmupyembie B pe3yjbTaTe 0CBOCHUS
AUCHUILINHBI (MepeYeHb IJIAHUPYEMbIX Pe3yJIbTaTOB 00yUeHus ).

Koa u
HauMeHOBaHHeE
KOMIIeTEHIIUH M3
dIOoC BO

Koa u HaumMeHOBaHue
HHAUKATOPA T0CTHKEHUSI
KOMIIeTeHIUi (8
coomseemcmeuu ¢ [IOOIT
(npu Hanuuuu))

IInanupyemMsle pe3yJbTaThl 00yUeHHs

OIIK-6. Cnocoben
UCIIOJIb30BaTh B
poheCcCUOHANTBHOMN
JeSTeIIbHOCTH
OCHOBHBIC 3aKOHBI
(U3KKH, XUMUH, HAYK
0 3eMJie ¥ OHOJIOTHH,
MIPUMEHSITh METOJIbI
MaTeMaTH4eCKOTro
aHanmsa u
MOJICIIUPOBAHUS,
TEOPETUICCKUX U
OKCIICPUMCHTAJIBHBIX
HCCIICIOBAaHUMH,
MprOOpETaTh HOBBIC
MaTeMaTHYecKue U
C€CTCCTBCHHOHAYYHBIC
3HAHUSI, UCTIONB3YSI
COBpPEMECHHBIE
00pazoBatensHbIC U
UH(POPMAIMOHHBIC
TEXHOJIOTHH

OIIK-6.1.

Hcnons3yer B
PO eCCHOHATTEHOM
JeSITeTbHOCTH OCHOBHBIC

3aKOHBI (PU3UKU, XUMUH, HAYK O
3emire ¥ OUOJIOTHH.

OIIK-6.2.

IIpumensier METO/bI
MaTeMaTHYeCKOTO aHamu3a |
MOJIETTUPOBAHYIS, TEOPETHIECKUX
)41 OKCIICPUMCHTAJIBHBIX
HCCIIEAOBAHUM.

OIIK-6.3.

Crioco0eH HCIob30BaTh B
npodeccuoHaIbHON

JESTETBHOCTH HOBBIE
MAaTE€MaTHYECKUE U
€CTECTBEHHOHAYYHbIEC 3HAHUS,
HCIIOJIB3YS COBPEMEHHBIE
o0pazoBarejbHbIE U
WHPOPMALTMOHHBIE TEXHOJIOTHU.

3Haer:

® OCHOBHBIC (PM3NYECKUE 3aKOHBI U UX
cinenctBus  (puU3HUECKHE  OCHOBBI
MEXaHUKH, KoJeOaHWsI M BOJIHEI,

OCHOBBI MOJICKYJISIDHOH (pu3uku U

TEPMOJUHAMHKH, 3JICKTPHUUECTBA U
MarHeTu3Ma, ONTHKH, aTOMHOH H
snepHot  ¢uzukM),  (HUNYECKUE
TIPUHITHAITBI HCCIIeIOBAHUS
OHMOJOIMYECKNX M  OOBEKTOB H
HU3MEpEHUS OT/IEJIbHBIX ux
XapaKTePUCTHK;

® TEOPETHYECKUE OCHOBBI (PM3UUYECKUX
METO/IOB aHAJIM3a BEIIECTBA;

® XapaKTepUCTUKU buznueckux
¢daxTopos, OKa3bIBAIOIINX
BO3JICUCTBUE HA )KUBOW OPraHU3M;

e MeTpoJIorHyeckue TpeOoBaHUS IpH
pabote ¢ ¢uznyeckoit ammaparypoi,
IpaBWjla TEXHUKH  OE€30MacHOCTH
paboTel B yueOHOIl mnabopaTtopuu ¢
¢bu3nyeckoil anmnapaTypou.

Ymeer:

® HCIIONB30BaTh B MPOQECCHOHATHHON

JESITENbHOCTH HOBBIE
CCTCCTBCHHOHAYYHBIC 3HaHUA,
UCTIONB3YS COBPEMEHHBIE
o0pasoBaTeybHbIC u

MH(OPMAaLMOHHbIE TEXHOJIOTUH,

® YCTPONCTBOM HCIOJIb3YEMBIX HMHU
npuOOpoB M TNPHUHIMIOB  UX
JNeHcTBUS,  MPUOOpPECTH  HABBIKU
BBITIOJTHEHUSI (buznueckux
U3MEpEeHul, NPOBOJUTH 0OpPabOTKY
pe3ynpTaToOB U3MEpPEHHI c
HCII0JIb30BaHNEM CTaTUCTUYECKUX
METOHO0B 51 COBPEMEHHOM
BBIUHCIUTEIBbHON TEXHUKH.

Baapeer:

® METOAaMH MaTeMaTH4YECKOI0
MOJIEJIUPOBAHUS, TEOPETUUYECKUX H
AKCIIEPUMEHTAJIbHBIX UCCIIEI0BaHUM;

e METOAMKON U TEOPETUYECKHUMH OCHO-




BaMH aHaJlM3a BKCHepI/IMeHTaHBHOﬁ n

anmaparypy u
o0opyoBaHue It
BBITTOJTHCHUST HAYYHO-
UCCIIETIOBATENBCKUX
MOJICBBIX U
nabopaTopHBIX
OMOJTIOTHYECKHUX paboT

IIK-1.2. CrnocoOeH BBIIONHSITH
HAYYHO-HCCIIEIOBATEIHCKIE
paboTbl  Ha  COBpEMEHHOM
TEXHUIECKOM YPOBHE.

MK-1.3. Ucnonezyer  Bce
TEXHUYECKUE M BO3MOXKHOCTH U
3HAHUS Ui BBITOJIHCHUS
HONIEBBIX M J1abOpaTOPHBIX

paboT Ha BBICOKOM HayYHOM
YpOBHE.

TEOpeTUYeCKOH  MHPOpPMauu B
obsactu HU3MKHU.
nK-1. NnK-1.1. Ucnons3yer | 3naer:
Crnocoben COBPCMCHHYIO  alllapaTypy W | e OCHOBHl  BBIIOJHEHHS  HAY4HO-
OKCITyaTHpoBaTh 0bopy/oBaHHe IS BHIOMHEHNS UCCIIC/IOBATEeNIbCKOW  paboThl  Ha
COBPEMEHHYO 71abopaToOpHBIX PaboT.

COBPEMEHHOM TEXHUYECKOM YPOBHE;

e MeTo/bl 00padOTKM M aHAIM3a dKCIIe-
PUMEHTAJIBHON U TEOPETUYECKON HH-
dbopmaruu B 001acTu GU3HKHY;

Ymeer:

® ICIIOJIB30BATh COBPEMEHHYIO
ammaparypy ¥ 0OOpyIOBaHWE ISt
BBITIOJTHEHUS JTa0OpaTOpHBIX PaboT
1o Kypcy oOuieit pusuku;

e m3MepATh (U3HUECKUEC MapaMETPhl U
OIICHUBAaTh (PU3MYECKHE CBOICTBA
OMOJIOTUYECKHUX 00BEKTOB c
TTOMOIIIBIO MEXaHUYECKUX,
IEKTPUYCCKUX M ONTHYECKUX
METOJIOB;

e BHIOMpATh  ONTUMAIBHBIA  METOJ]
Ka4eCTBEHHOTO U KOJUYECTBEHHOTO
aHajaM3a  BEIIECTBA,  HCHOJB3Ys
COOTBETCTBYIOIIHEC busnveckue
npUOOPHI U aIrapaThl.

Baaneer:

® TEXHUYECKUMU HaBBIKAMHU u
3HAHUSMH IS BBITIOJTHCHHS TTOJICBBIX
U J1a0OopaTOPHBIX pabOT Ha BBICOKOM
HAyYHOM YPOBHE;

® CIIOCOOHOCTBIO IKCIUTyaTUPOBATh
COBPEMEHHYIO anmaparypy u
o0opynoBaHue JUISI  BBITIOJTHEHUS
HAyYHO-UCCIIEeIOBATENbCKIX u

71a00paTOPHBIX padoT.

4. O0beM, CTPYKTYpa U coJepKaAHNE JUCHHUILIUHBI.
4.1. O0beM IUCUMIUIMHBI COCTABISIET 6 3a4eTHBIX eQuHHI, 216 akageMUUecKHx

qacCoOB.

4.2. CTpyKTypa TUCHUIUINHBI.

Ne

n/n

Pasznesbl M TeMbI
JTUCIHUIIINHBI

Cemectp
Heneas cemecTpa

Buabl yuedHoii padoThl,
BKJIIOYAsl CAMOCTOSITEIbHYIO
padoTy CTyIeHTOB B
TPYA0EMKOCTH (B 4yacax)

DopMBbI TEKYLLET0
KOHTPOJIfA
yCIeBaeMOCTH (no
Heldenam cemecmpa)
®opma
MPOMEKYTOYHOM
aTTecTauum (no
cemecmpam)




Jlekuu

IMpakTny.
3aHATHSA
Jladopatop.
padora

KCP
CamocToAT.
pabora, yac

MoayJs 1. ®u

3HYCCKHE OCHOBbLI M€

XaHUKHU

Kunematuka u 3 1 2 1 3 KomnoxBuym, nposepka
JTMHAMUKA JIOMAIITHETO 3a/1aHus,
MaTepHaIbHON TOUKH CaMOCTOSITeNIbHAs
Bunbl cun. Pabora u 3 1 1 1 4 paboTa, KOHTPOJIbHAS
SHEPTus pabora
Bpamarensnoe 3 2 1 1 4
JIBU)KEHUE TBEPJIOTO
tena. Jlepopmarus
TeI
MexaHnuka 3 1 1 1 3
YKHUJIKOCTEH U Ta30B.
Kunematuka u 3 1 1 2 4
JTMHAMUKA
KoyieOaHuil. Yupyrue
BOJIHBI U 3BYK
Bcero 3a moayJis 1. 6 6 6 18

Moayab 2. MoJsiekyJisipHasi pU3HKAa 1 TEPMOAHHAMUKA
PaBHOBECHBIC 1 3 1 1 1 4 KomnokBuywm, npoBepka
HEpaBHOBECHBIC JIOMAIITHET0 3a/1aHus,
COCTOSIHUSI BEILIECTBA CaMOCTOsITeNIbHAs
MounekynspHo- 3 1 1 1 4 paboTta, KOHTPOJIbHAS
KMHETUYECKasi TEOpHUsl pabota
SIBnenus nepeHoca 3 1 1 1 4
| u 11 Havano 3 1 1 2 4
TEPMOJIMHAMUKHI
PeanbHble rassl. 3 1 1 1 6
MosnexymsipHbIe CHITBI
B )KHJIKOCTSIX
Bcero 3a moayas 2. 4 4 6 22

Moayasb 3. DJIeKTPU4eCTBO U MAarHETH3M

OnexkTpocraTHueckoe | 3 1 1 1 4 Komnoksuym, nposepka
nose. [Torenmman u JIOMAIITHETO 3a/1aHus,
pPa3sHOCTh CaMOCTOsITeNIbHAs
MOTEHITHAJIOB paboTta, KOHTPOJIbHAS
[TocTostHHBIH 3 1 2 pabota
SIIEKTPUYECKHUI TOK
JusnexkTpuku B 3 1 1 1 2
AJIEKTPUYECKOM TTOJIE
OneKTpu4ecKuil TOK B | 3 1 1 1 2
rasax.
MarnuTHOe noJe. 4 1 1 1 2
Maruetuku
OneKTpOMarHuTHas 4 2 1 1 4

HHAYKOUS U
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TIEPEMEHHBIN TOK

DJIeKTpOMAarHUTHBIE
KOJIEOAHUS U BOJIHBI

Bcero 3a moayas 3.

18

I'eomeTpuueckas
ONTHKA

Wutepdepenmms
cBeTa

Judpaxuus ceera

Ilonsipusanus ceera

Hucnepcus cBeta

TernoBoe n3nydyeHue

PR

N[OOI~ Ww

BzaumoneiicTBue
U3JIYYCHUS C
BEIECTBAMH

Al DS

N

A

NN BN

Bcero 3a moayJs 4.

4

20

KotokBuym, npoBepka
JIOMAIITHET0 3aJaHus,
CaMOCTOSITENIbHAS
paboTa, KOHTPOJIbHAS
paborta

MopyJsb 5. ®u3uka aroma,

s/Ipa M JIEMCHTAPHbLIX YaCTHUIl

Crpoenue aToMa
Moguenb Pesepdopra.

4

1

2

ITocTynatel bopa.
Teopus aroma
Bojloposna 1o bopy.
KBanToBple  umcia.
Jlazep.

4

4

CrpoeHnue u CBOMCTBO
snep. DHEPTUst CBSI3U
HYKJIOHOB. [leexT
macc.

EcrecTtBenHas u
MCKYCCTBEHHAs
PaANOAKTUBHOCTb.
S nepHble peakium.

DneMeHTapHbIe
YaCTHUIIBI

4

KomnokBuym, npoBepka
JIOMAIITHETO 3aJaHHs,
CaMOCTOSITENIbHAS
paboTa, KOHTPOJIbHAS
pabora

Bcero 3a moayJis 5.

6

6

6

18

BCEI'O 3A KM

28

28

28

36

96

4.3. Conep:kanue JUCUUILIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3aeiam).

4.3.1. Coodeprcanue 1eKyuOHHBIX 3AHAMUN NO OUCHYUNTIUHE.

Tema n KPaTKo€ COACPKaHUEC JICKIIMH

Mooynw 1. Quzuueckue 0CHOBbL MEXAHUKU

Brenenue. Ilpenmer ¢usuku. Meroa mo3Hanus B Qu3MKe. DKCIEPUMEHTHI U
teopun. Pons martematuku. dusndeckue 3akoHsl. [loHsTHE (hakTa B (usmke.
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Mogenu. Ilpsmbie u oOpaTtHble 3amaun ¢u3uku. PasmepHocTH (Pu3MUECKHX
BEJIMYUH.

Kunemartnka u AuHaMuKa MaTepuaaibHOM TOUYKU. OTHOCUTEIBLHOCTD JIBHXKCHUSI.
Tpaektopus, nepemMenienre u mytb. CKOpocTh, yCKopeHue. TaHreHIMaabHoe U
HOpMaJbHOE ycKopeHue. KnHemaTuka ABMKEHHUS MO OKPYKHOCTH. Y paBHEHHE
nBrokeHusi. 3akonbl HetoToHa. Macca u Bec. UMnynibe Tena U UMIYJIbC CHIIBL.
[lentp Macc. 3aKOH COXpaHEHUsI UMITYJIbCa.

Buapl cun. Cuna tsbkectd u Bec. lleperpysku, HEBECOMOCTh, UX BIUSHUE Ha
opranusMm. JIBM)KEHHME KOCMUYECKUX Tel. YNOPYTrue CUibl, CHJIBI TPEHUS.
Heunepunansueie cucteMsl oTcuera. Cuiibl mHepuuu, cuiia Kopuonuca.

Pabora wu osHeprus. I'eomerpuyeckuii CMbICI  pabOThl, MOIIHOCTb.
[loTeHnManbHBIE CHIIBI. 3aKOH COXpaHeHWs OJHepruu. Kunetmyeckas wu
MIOTEHIHAJIBHASL YHEPTHH.

BpamarensHoe fABWKEHHE. YTIOBBIE CKOPOCTb M YCKOPEHHE, MOMEHT
UMITyJIbca. MOMEHT MHEPLIMU, MOMEHT cuJibl. Y paBHeHue LlTelinepa.

OCHOBHOW 3aKOH JWHAMHUKHM BpaieHus. KuneTtmuyeckas 3HEprus. 3aKOHBI
COXpaHEHUS] MOMEHTa HMIyJbca M KHHETHYecKol »3Hepruu. Paborta mnpu
BpAaIllaTEIbHOM JBW)XKEHUU. CBSA3b JIMHEHMHBIX M YIVIOBBIX XapaKTEPUCTHUK
JBUKCHUS.

Hedopmarus Ten. Buasl ynpyrux nedopmaruii. 3akon ['yka. OHeprus ynpyroi
nepopmanuu. Jluarpamma pactsokeHus. Ouzudeckuil cMbica moxayiis FOHra.
VYnpyrue cBoiicTBa OMOJIOTMYECKUX TKaHEH.

Mexannka xuakocted u ra3oB. 3akoH [lackama.  CxumaemMoOCTb.
CrauvoHapHblid TOTOK. JIMHUM W TPyOKM TOKa. YpaBHEHUS HEPA3PbIBHOCTU U
bepnymnu. [lonbemHas cuia Kpblia caMoJIeTa.

I'moponuHamMuka BS3KOM  KHUIAKOCTH. Bs3kocTb, ypaBHeHue HproToHa
JlamunapHoe u TypOyneHTHoe TeueHue. Ywucio PeiiHonbaca. dopmyna
[lyazeiins. TeueHue BSI3KOW XKUAKOCTH MO TpyOamM MNEPEMEHHOrO CEYEHUs U
Pa3BETBICHHBIM.

Kunematvka u juHamuika KojeOaHui. [‘apmMoHumyeckue KoJjieOaHUs, UX
CIIOK€HHME, OueHus. AHrapMoHUYecKkue KoyieOaHus. YIpyrue  CHIIBL.

BoIHyXI€HHbIE U 3aTyXarolue KojebaHus. JHeprus koyiedanuil. Pezonanc.

Ynopyrue BOdHBI W 3BYK. lIpoosibHBIE M TONEpEeYHBbIC BOJHBL. /J[iMHA WH
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CKOpPOCTh pactpocTpaHenust BoiH. @opmyina Oerymieil Boiabl. UaTepdepenius
BoJIH. Ctosturie BOJHBI. DUBNYECKUE XAPAKTEPUCTUKH 3BYKa. XapaKTEPUCTUKU
3BYKOBOTO ouryuieHus. O6mnacte cipiumMocTt. Dddext Jomnepa. Ynbrpa- u
nH(]Ppa3BYyK.

Mooyns 2. MosekyaspHas (pU3NKa U TEPMOAUHAMHUKA

PaBHOBECHBIE M HEPABHOBECHBIE COCTOSIHMS BEIIECTBA. | e€pMOJAMHAMHYECKUE
CUCTEMBI, THapaMmeTpbl, npouecchl. WaeanbHbld Ta3, ypaBHEHUE COCTOSIHUS.
N3onpoueccsl.

MouieKynsipHO-KUHETHYECKas TEOpHUs: TIOJO0KEHUSA, OCHOBHBIE YpaBHEHUS.
CpenHsas kuHeTH4YecKas dHeprus U temmneparypa. Pacnpenenenne Makcsemia u
bonsumana. bapomerpudeckas dhopmyia.

ABnenuss mnepeHoca. CpenHee 4YHUCIO CTOJKHOBeHWH. JlimHAa CBOOOIHOTO
npobera. Jludgdy3us, BHyTpeHHEE TpeHUE, TEIIONPOBOAHOCTh: MPUUYMHA, CYTh
SABJICHUS, ONIBITHBIE cOocTOsIHUS Puka, HetoToHa n Oypsoe.

I Havano TepmonuHamMuku. BHyTpeHHss sHeprus, Ttemiaora, padora. Yucio
cTerneHeil cBo00Ibl. BHYTpeHHss 3HEprusl uAeanbHOro ra3a. TemioeMKoCTh pu
pa3nuyHbBIX  Mporeccax (OpU  TOCTOSHHOM  JIaBIEGHUH M 00beMme).
Anuabatudeckuil mporecc. Pabora wuaeanbHOTO raza MpU  Pa3IMYHBIX
nporeccax.

Il mavano tepmoamHamuku. OOpaTUMble U HEOOpaTHMbIE Mporecchl. L{UKIbL.
Hukn Kapno. Koadduuuent nonesHoro aeictBus nukia KapHo u npyrux
LIUKJIOB. DHTponus. BeposatHsiii cMbich 11 Havama TepMOAMHAMUKY U TPAHULIBI
€ro MPUMEHUMOCTH.

Peanbnblie ra3el. YpaBHeHue Ban-Jlep Baanbca. M30Tepmbl peanbHBIX Ta30B.
Haceimennsie mapel. Kputnueckoe cOCTOSIHHE M €ro mapaMmeTpbl. CokmKeHue
ra3oB U UX IPUMEHEHHE B OMOJIOTUH.

Mooynb 3. JNeKTPUYECTBO U MATHETU3M

DJeKTpocTaTHYeckoe mosie. BiaummoneiictBue 3apsaoB, 3akoH Kysona.
Cucremsl equani; CU u CTCO. HanpsiakeHHOCTh MoJisl, MOTOK HAMNPSIKEHHOCTH,
cunoBble uHUU. Teopema Octporpaackoro-I'aycca.

[loTennman u pa3HOCTh MOTEHUMaIoB. PaboTra mo mepemelieHuio 3apsaa B
AIEKTPOCTATUYECKOM HoJIe. OKBHUNOTEHIUATIbHBIE MOBEPXHOCTH.
HanpskeHHOCTh Kak rpaAueHT MoTeHnuaia. buonorenuuanel. buomornueckoe
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HCﬁCTBHG QJICKTPOCTATHUYCCKOI'O II0JIA. HpOBOI[HI/IKI/I B J3JICKTPOCTATHUYCCKOM
moje. YcClIoBUS PaBHOBCCHUA 3apAd0B Ha IIPOBOAHHKAX. QHGKTPOCMKOCTB.
[Tnockuii KOHICHCATOP. SHCpI‘I/I}I QJICKTPOCTATUYUCCKOTO ITOJIA.

[TocTostHHBINA 35eKTpUyeckuid TOK. Cuiia M IJIOTHOCTh TOKa. 3akoH Oma B
mudpepennmansHoit popme. DJIC. 3akon Oma nans MONHON IENMH U ydacTKa
nemm ¢ OJIC. IlapamienbHoe U MOCIEIOBATEIBHOE  COCIUHEHUE
compoTuBiieHui. Pabora ©  MOIIHOCTH, TEIJIOBOE JEWCTBUE  TOKa,
JIIEKTpOHArpeBaTel B  OHONOTMU. 3aBUCHUMOCTh  CONPOTHUBICHHUSA  OT
temnepatypbl. lIpaBuna Kupxroda. 3akon Jxoyns — Jlenma B
muddepennmanbHoit popme. [IpoxokaeHne Toka yepes KUBbIe TKaHU.

I[I/IBJ'IGKTpI/IKI/I B JJICKTPHUYCCKOM IIOJIC. SHGKTpI/I‘{eCKI/Iﬁ JAUIIOJIb. HOJ’ISIpI/ISaI_II/IH
JAUBJICKTPHUKOB. BGKTOp BJICKTpH‘IGCKOP'I HHAYKIOHH. I[I/IBJIGKTpI/I‘-IGCKaH
IMPOHHULIACMOCTE H BOCIIPUHUMYUBOCTD. I[I/IBJICKTPI/I‘-IGCKI/IG CBOMCTBA TKaHEHU
opranmnimMa 1 IIPOAYKTOB: UX U3MCHCHHC IIPU IIATOJIOTHAX U IIOPUC.

QHGKTpI/ILIGCKI/II‘/JI TOK B I'a3ax. I/IOHI/I33HHH u peKOM6I/IHaHHSI. CamocrosTeabHas
N HCCaMOCTOATCIIbHAA IIPOBOANMOCTD I'a3a. Paznuunbie BHUABI pa3psaa0B B I'a3ax.

MaruautHoe none. Muaykius MarauTHoro mnoJjs. 3akoH buo-Capapa-Jlamnnaca.
MarnutHoe Tose IpPSAMOTO U KPYrOoBOIO TOKA, IOJI€ JJIMHHOTO COJICHOMA.
Teopema I'aycca. JlelicTBME MAarHUTHOTO IOJISI Ha JBWXKYILIUMCS 3apsig W Ha
npoBoAHUK ¢ TokoM. Cuna JlopeHua. 3akoH Amrepa. MarHUTHBIA MOMEHT
KOHTypa Toka. KOHTYyp TOKa B MarHuTHOM Toje. JIeWCTBue MarHUTHOTO TIOJIA
Ha OMOOOBEKTHI.

Marnetuku. MarHuTHbIE MOMEHT atoma. BekTop HamarHudeHHOCTH. Bektop
HaNpsDKEHHOCTH ~ MAarHUTHOTO  IOoJs.  MarHuTHas  NPOHMIAEMOCTh U
BOCIIpUUMYHMBOCTh. Jlua,- mapa- u Qeppomarneruku. Temmepatypa Kropu.
Kpusas namaranuuBanus. [I[puMeHeHe MarHUTOB B TEPANEBTUYECKUX LIETIAX.

DNeKTpOMarHuTHasi MHAYKIUS U nepeMeHHbId Tok. 3akoH Papazes. [IpaBuio
Jlenna. CamMOMHIYKLMS, UHAYKTUBHOCTb, B3aUMOMHAYKIMS. VHIyKTUBHOCTH
JUIMHHOTO COJIEHOMJA. DHEPrusi MarHuTHOro noJtist. [losmydyeHue nepemMeHHOro
Toka. 3akoH Oma, MOJIHOE CONPOTHBJIEHUE (METOJ BEKTOPHBIX JTUATPAMM).
MoniHOCTh B IeNW NEPEMEHHOTO TOKA. [IpoX0oXkaeHre MepeMEHHOTO TOKA Yepes
YKUBbIE TKaHU.

DNeKTpOMarHuTHble  KoyieObaHuss U BodHbL. ~ KosiebaTenbHBIA  KOHTYP.
JudbdepenunansHoe ypaBHEHHME COOCTBEHHBIX 3JIEKTPUUYECKUX KOJeOaHWd B
KoHType. ®opmyrna TomcoHa. 3aTyxarollde M BBIHYXJACHHbIE KOJIOaHUS.
Pe3onanc HampsbkeHUN. DJIEKTPOMArHUTHBIE BOJIHBI: OCHOBHBIE MOJIOKEHUS
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Teopun MakcBemna; BHUXPEBOE dJEKTpuueckoe moje. Tok cmenieHus.
YpaBuenus MakcBeiia B unTerpaibHoi ¢popme. Jleiicteue BU Ha opranusm.

Mooyns 4. OnTuka

['eomerpuueckas ontuka. OTpaxkeHne U mnpenomiieHne cBera. llomHoe
orpaxkeHue. CBETOBOMABI, MX NpUMEHEHHUE B Ouojoruu. TOHKHE JHH3HI,
(dopMysia. MUKPOCKOI: ONITUYECKAsi CXEMa, YBEIUYEHUE.

Hutepdepenmus cera. Korepentasie nctounuku. Onrtudeckas pa3HOCTh X07a.
HuTepdepenims ot 2-X UICTOYHUKOB U B TOHKHUX TUJICHKAX.

Hudpakuus ceera. [Ipunnun [Molirenca-®Openens. 3ousl Openens. Judpaxius
Ha KpYIJIOM OTBEPCTHHM, Ha HKpaHe, Ha menu. ludpaknus Dpaynrodepa.
JudpakuuoHHas pemieTka, €e IUCIepCUuss M pa3pellaromias CloCOOHOCTD.
["onmorpadus 1 ee npuMeHEHUE B OMOJIOTUU U MEJTULIMHE.

[lonspuzammss cBera. ECTECTBEHHBIM U MOJAPU30BaHHBIM cBET. CTEIEHb
nonspuszaumu. [lomspusaTtop m ananusarop. 3akoHsl Mamroca m bprocrepa.
[longpuzammss mnOpu  OTPAXKEHUM M TPEIOMJIEHUMM  CcBeTa. JIBOMHOE
naydyenpenomiuenue. Ilomsgpusannonnsle  npucnocoOnenus. MckycTBeHHas
aHu3oTponusA. BpallleHne IUIOCKOCTH NOJSIPU3alMK: OINTHYECKH AKTHUBHBIE
BEILECTBA, MOJIAPUMETPBI, CAXapUMETPhI, UX TPUMEHEHUE B OMOJIOTUU.

TennoBoe uznyuenue. PaBHoBecHoe uznydyeHue. 3akod Kupxroda. AGCOIIOTHO
YEpHOE TEeJ0. 3aBUCUMOCTh UCITYCKATEIbHON CTOCOOHOCTH aOCOIOTHO YEPHOTO
TeJia OT JJIMHBI BOJHBI. 3akoHbl CTedana bonsiimana, Buna. ®opmyna [lnanka.

B3auMopelicTBue u3NydeHHs ¢ BeniecTBaMu. Jlucrepcus cBeta: HoOpMajibHAs U
aHOMaJIbHAs, DdJEKTpOHHass Teopuss. BHewmHuit ¢doToapdexr, ypaBHeHUE
OunireHa. ['unoresa ne bpoitns.

Mooyns 5. Quzuka amoma, AamoOMHO20 A0PA U IIEMEHMAPHBIX YACMUY,

Crpoenue aroma. Mogens Pesepdopna Ilocrynatel bopa. Teopuss aroma
Bogopoaa 1no bopy. O0bsicHEHHE CIIEKTPAIbHBIX 3aKOHOMEpHOCTe. KBaHTOBbBIE
yucia. MHoroanektpoHsble atoMsl. [Ipunnun [Taynu. Jlasep, ero npumenenue
B OMOJIOTHH.

Anepuas ¢usuka. CocraB siapa. M3oTonbl. DHEprus CBsI3W HYKJIOHOB. Jledekt
Macc. CBoOWCTBa sIEpHBIX CHJI. B3anmonencTBuE SAEPHOTO U3IIYYEHUS C
BEILIECTBOM.



EcTecTBeHHass M UCKYCCTBEHHAs PaAMOaKTUBHOCTh. OCHOBHOM 3aKOH pacraja.
Snepuble peaknuu. llenHas peakuus AeneHUs ypaHa. ATOMHBIM pPEakTop.

16

JlencTBrE MOHU3UPYIOIINX U3JIYYEHUN HA OPTraHU3M.

dusuka QJICMCHTApPHBIX qaCTHII. OcHOBHBIC METOAbI

»BoJIrOIUS BeeeHHon.

4.3.2. Codeprcanue npakmuueckux 3aHAMUIL no OUCUYUNIUHE.

HAOJIIOICHUS
9JICMCHTAPHBIX YAaCTHII. YCKOPUTEIHM OJJIEMEHTapHbIX dYactuil. CTpoeHue H

Bonvkenwmenn B.C. Coopuuk 3aga4 no odmemy kypey ¢pusuxku. CIL.: 2002,

327c.

Ha3zBanue TeMbl

Conep:xanue TeMbl

O0nem
B yacax

Mooynw 1. Duzuueckue 0CHOBbL MEXAHUKU

Kunemarnka
MaTepUaJIbHOU
TOYKH

OTHOCUTENBHOCTH IBUXKEHUS. CHCTEMBI OTCUETA.
KoopaunatHast u BekTopHass (opMbl ONMUCAHUS
JIBWKEHUSI MaTepuaibHOM Touku. [lepemenenue,
CKOpPOCThb, YyCKOpEHHE. TaHreHIMaIbHOEC U
HOPMAJIBHOE YCKOpeHHs. KnHeMaTuka IBUKECHUS
110 KPUBOJIMHEMHOW TPaeKTOpuu. J[BHKEHHE 1O
OKPYKHOCTH. YTIJOBasg CKOPOCTb U YIJIOBOE
YCKOPEHME U HUX CBI3b C  JIMHEWHBIMU
XapakTepucTukamu JaBwxkeHusdA. KuHemarnka
MAaTepUaIbHOW TOYKM B JBUXKYIIEHCS CUCTEME
KOOpJIUHAT. [IpeoOpazoBanus lNanunes.
Knaccuuecknii 3aKOH CJIOXKEHUS CKOPOCTEM.
3amaum: Nel.4-1.7; Nel.11-1.15; Nel.4-1.5;
Nel.44-1.48; Nel.61-1.62.

Jlnnamuka
MaTepUATBHOU
TOYKH.

BzaumopeiictBue marepuanbHbIX Tell. CHCTEMBI
OTCYETA. 3aKOHBI HeroToHna. [TpuHIMN
OTHOCUTEJIbHOCTH [ anunes. @yHIamMeHTaIbHbIE
B3auMojieiictBuss B npupoge. Cunbl B
KJIACCUYECKONM MEXaHMKE. 3aKOH BCEMHPHOIO
TaroteHusi. CBOMCTBA CUJI TSXKECTH, YIIPYTOCTH,
TpeHus. JIBH>KEHHME MaTepUaIbHOM TOYKH B
HEUHEpIHAIbHON  cuctemMe orcueta. CHIIbI
VHEPIIUH. HeunepuuanbHOCTD CUCTEMBI
KOOPAWHAT, CBSI3aHHOU C 3eMJIeH, €€ MPOsBICHUE
B reopu3NUeCKUX sBJIeHUX. 3anaun: Ne2.8-2.10;
Ne2.15-2.17; Ne2.29-2.31;

3aKOoHbI
COXpPaHCHUS B

[Tonstue 3amkHyTOM  cucrembl. HMmnynbe
MaTE€pUAIIBHON TOYKH, CUCTEMBl MAaTEPUAIBHBIX
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MCXaHHKCE.

TOYEK. 3aKOH COXpPAaHEHUS U  HU3MEHEHMS
umityjbca. LleHTp Macc cucTeMbl MaTepUAIbHBIX
TOYEK M 3aKOH €ro JBH)KEHHMs. PeakTuBHOE
nBmwxeHue. Pabora cuibl. Kunetnueckas sHEprus
MaTepuaibHOM  TOYkW. IloTeHUManbHBIE U
HEMNOTEHI[MAaJIbHbIC CHIIBI B MEXaHMKe.
IToTteHnuanpHas SHEPTUS CUCTEMBI
B3aMMOJICHCTBYIOIINX TeJ. 3aKOH COXPAHEHUS U
MpEBpAIllCHUsS] SHEPIUU B MEXaHUKE. MOMEHT
UMIyJIbCA MATEPUAIBLHOW TOYKHM U CHCTEMBI
MaTepUaIbHbIX TOYEK. MOMEHT CHJbl. 3aKOoH
COXpPaHEHUS] U U3MEHEHHSI MOMEHTA HMITYJIbCA.
JIBIDKEHHME TOYKH B IICHTPAIBHOM TT0J1e.* 3aKOHBI
Kemnnepa. JIBuwkenue tBepaoro tena. [nHamuka
BpaIllaTeJILHOTO  JBMKEHUS  TBEPAOTO  Teia
OTHOCHUTEIBHO HEHOIBWKHOM oOcH. MOMEHT
WHEPIIMU TBEPABIX Tea pazHoil hopmbl. Teopema
[ITerinepa. Kunernueckas SHEPTUA
Bpamaromierocss  tena.  Ilnockoe  aBHXKEHHE
TBepaoro Ttena. 3agaudn: No2.44-2.48; Ne2.75-
2.80; Ne 2.129-2.134. Ne3.3-3.7; Ne3.23-3.25;
Ne3.43-3.44.

Kosnebanus u
BOJIHBI

KonebarenbHoe JBUOKEHUE. YpaBHeHHE
CBOOOHBIX KOJIEOAHUM MOJICITBHBIX CUCTEM (TPy3
Ha TIPYXUHE, MaTeMaTUYeCKUd U (pumdeckuit
MasTHUKH). Crio)keHue KojiebaHuil. 3aTyxaromiye
KOJIe0aHUsl, UX XapaKTEPUCTUKU. BBIHYX IEeHHbIE
KoJieOaHus, sBJCHUE pe3oHaHca. BojHbl B
yOpyrux  cpegax. BoOJIHOBoe  ypaBHEHWHE.
YpaBHeHHE  MOHOXpOMAaTUYECKOW  Oeryriei
BOJIHBI, OCHOBHBIE  XapaKkTE€PUCTUKWA  BOJIH.
[IpononbHbIE 151 MIOTIEPEYHbIC BOJIHBI,
nossipu3anuss BoJH. [IpuHIMN cynepno3unuu
BoiH.  SIBnenune  wHTepdepenuuu.  [loTok
IUIOTHOCTH DHEPTHWH, CBS3aHHBIM C Oerymei
BoiHOM. Crostume BomHBL Oddext Jlomrepa.
3agaun:  Nel2.4-12.5; Nel12.7-12.8; Nel2.13-
12.15; Nel12.34-12.35.

DJIEMEHTHI THIPO- U
a’pOAMHAMUKHU.

JIBH>KEHUE UJeaIbHOU JKUIKOCTH, noJje
CKOpOCTEH, JIMHUM U TPYOKH TOKa. YpaBHEHUE
bepnynnu. TeueHue BSI3KOM KuakocTu, hopmyia
[lyazeiinsa. JlamuHapHble U TypOYJIE€HTHBIE
nmotoku. Ywucno Pernonpaca. 3agaum: Ned.2-1.3;
Ne4.8-4.9; Ne4.18-4.19;
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Modyns 2. MosekyasipHas pu3nKa M1 TEPMOAMHAMHUKA

OcHOBHBIC
MIpe/ICTaBICHUS
MOJICKYJISIPHO —
KHHETHYECKOH

TEOPUHU.

[Ipeamer m MeTOABI MOJICKYJSPHOW (DHU3UKH.
CraTuyecKkul U TePMOAMHAMHYCCKUN MOIXOIbI.
CnyvaifHple BEIMYMHBI W HMX  OIHMCaHHE.
[InotHOCTH BeposTHOCTH. CpeaHHe 3HAYCHHS,
baykryanun. TepMOIUHAMHYECCKHC ITapaMETpHI.
PaBHOBecHBIE COCTOSIHUS u MPOLECCHI.
WneanbpHbIi ras, KakK MOJeJIbHAas
TepMOIMHAMUYECKAs cHCTEMa. OcHoBHOE
YpaBHEHUE MOJIEKYJAPHO — KUHETUYECKOH
TEOpUHU HJICaILHOTO rasa. YpaBHeHHE
MenpaeneeBa-Kianeiipona. Pacnipenenenue
MOJIEKYJI 1O  CKOpOCTAM  (pacrpenesieHue
MakcBenna) U B IOJi€ MNOTCHIHAIBHBIX CHII
(pacnpenenenne boasiimana). bapomerpuueckas
dbopmyna. Atmochepa 3emam U JOPYyTrHX
naaHer. SIBneHue nepeHoca: muddysus,
BHYTpEHHEEC TpPEHHE H  TEIUIONPOBOJIHOCTD.
3amaun: Ne5.1-5.3; Ne5.22-5.24:  Ne5.88-5.90;
Ne5.106-5.107; Ne5.127-5.128.

OCHOBBI
TEPMOTUHAMUKH.

BuyTpenusiss sHeprus uaeanbHoro rasza. Padota
TepMOJAMHAMHYECKON  cucTeMbl. KomnyecTBo
TEIJIOThL. TerI0eMKOCTb. 3aKOH PaBHOMEPHOTO
pacnpeesieHus YHEPTUH MO CTENEeHSIM CBOOOIBI.
[TepBorit 3aK0H TepmoauHaMuku. OOpaTUMbIC H
HEOOpaTUMBbIC MPOLECCHI. [uknrueckue
npoueccbl.  Hukn  Kapno.  Koadduument
MOJIE3HOTO JIEMCTBUS TEIJIOBBIX MallvH. BTopoit
3aKOH  TEPMOJAMHAMHUKHU. DHTpONUS U €€
CTaTUCTUYECKass  MHTepnpeTanus. | paHuubl

MPUMEHUMOCTH BTOPOTO 3aKOHa
TEPMOJIMHAMUKH. IIpencrasnenue 0
TEPMOJIMHAMUKE OTKPBITBIX CHUCTEM.

3agaun: No5.164-5.166; Ne5.176-5.179; Ne5.193-
5.194; Ne5.206-5.210; Ne5.224-5.231.

Peanbnble rassl,
KUJIKOCTH U TIapHI.

Cunbl MOJIEKYJISIPHOTO B3aHMOJICCTBHUSI.
Peanvubie rasel. YpaBHenue Ban-pep-Baansca.
ITepexon ra3000pa3HOTO COCTOSHUS B KHUIKOE.
Kputnueckue mnapamerpsl. Oddexr xoyns-
Tomcona. Cxwxenne ra3oB. Mcnapenue wu
KureHue xuakocrer. Hacelmenusii nap. Touka
pochl. TIoBEpXHOCTHOE HATSHKEHUE KUJIKOCTH.
Kamuwmnapusie  siBnenusa. IlpeacraBnenue o
CTPYKTYype€ KUJIKOCTEM, OJIKHEM
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nopsake. Teepasle  Tena.  Kpucrammmueckue
PEIICTKHU. da3oBbIc epPeXoabl MEXKIY
arperaTHbIMM COCTOSIHHSMH BelecTBa. da3oBbie
nepexonsl 1 u Il poxa. 3amaun: Ne6.3-6.5; Nel.4-
1.5; Ne6.11-6.15; No7.3-7.7; Ne7.31-7.34, No7.58-
7.61; No8.8-8.15.

Mooy 3. IneKTPpU4ecTBO 1 MATHETH3M

QHGKTPOCTaTI/IKa

3akon  Kymona. HanpsikeHHOCTh  TMOJIA.
[Torenmuman. IIpuHOMIT CyNEpHO3UIUAA TOJIEH.
Teopema OcTporpaackoro l"aycca.
Konnencaropsl. 3amauun: Ne9.2-9.7; Ne9.13-9.16;
Ne9.27-9.32; Ne9.40-9.43; Ne9.58-9.63, Ne9.67-
9.70; Ne9.90-9.95.

DIIEKTPUYECKHUN TOK

DJIEKTpUYECKH TOK B razax. HoHuzamua wu
pEKOMOUMHAIUS. CamocrosrenbHas 51
HECAMOCTOSITENbHAS IIPOBOAMMOCTh rasa.
Paznuunbie BUIBI pa3psiioB B ra3ax.

3JIGKTpOMaI‘HCTI/I3M

DJIEKTpPOMarHuTHasE HMHAYKIUS M MEPEMEHHBIN
ToK. 3akoH @apaxaes. IlpaBuno Jlenna.
Camounaykuus, WHJIYKTUBHOCTb,
B3aUMOUHIYKIUSA. HIYKTUBHOCTh JJIMHHOTO
COJICHOMJA.  ODHEPruss  MArHUTHOTO  MOJIS.
[Tonyyenue mnepeMeHHoro Toka. 3akoH Owma,
MOJIHOE€  COMPOTHUBIICHHE (METOJ BEKTOPHBIX
nuarpamMMm). MOIIHOCTh B MU MEPEMEHHOTO
TOKa.

Mooyns 4. Onmuka

BonsoBag ontuka

Nurepdepentius cBera. OnTudeckas pa3HOCTh
xona. Hudpaxusa ceera. [Ipunnun [roiirenca-
Openensa. 3oubl Dpenens.  Hudpakuus Ha
KpYIJIOM OTBEPCTHHM, Ha OJKpaHe, Ha IIEJu.
Hudpakuus @Dpaynrodepa. dudpakuronnas
penerka.

TenmoBoe
W3JIyYEHHUE

PaBnoBecHoe wu3nmyuenue. 3akoH Kupxroda.
AOCOJIOTHO  YepHOE€  TeNo.  3aBUCHUMOCTH
UCITyCKAaTEIbHOM  CHOCOOHOCTH  aOCOJIOTHO
YEepHOrO0 Tela OT JJUHBI BOJIHBL. 3aKOHBI
Credana bonbiimana, Buna. ®opmyna [1nanka.

Mooynb 5. Duzuxka amoma, amoOMHO20 A0PA U IJ1IEMEHMAPHBIX YaACMUY

BosiHOBBIE B3aumogelicTBue U3IMy4eHHs] C  BELIECTBAMM. 2

CBOMCTBA YaCTHIL Jucnepcus cBerta: HOpMalibHasi U aHOMAaJbHAs,
ANEKTpPOHHAsE Teopusi. Buemmnuiéi (poroaddexr,
ypaBHeHue JiHITEeNHA. ['nnoresa ne bpouis.

AToMm bopa. | Ctpoenne aroma. Iloctynarsl bopa. OcHoBHOU 2
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Pa,Z[I/IoaKTI/IBHOCTB 3dKOH pacliaja.

SAnepusie peakuuu. | CoctaB  sgpa. HM3oTombl. DHeprusi  CBSA3U 2
DneMeHTapHbIe HyKJI0oHOB. JledekT macc. CBoiCTBa SIEPHBIX
YaCTULBI. cun. Snepuele peakuuu. llenmnas peakums

JICJICHMS] YpaHa.

Uroro: 28

ok own

12.

ook ow

4.3.3. Codeprcanue nadopamopHvlX 3aHAMUIL RO OUCUUNTIUHE
(puzuueckui npakmuxym)
| MoayJb:
Mexanuka' (aya. 2-49; 2-49,)
Omnpenenenne yCKOpPEeHUs CBOOOIHOTO MaJACHUS C TTIOMOIIBIO YHHUBEPCATIHLHOTO
MasITHUKA.
N3yuenue aBuxkeHUs: MasiTHUKa MakcBeia.
N3ydeHue cui cyxoro TpeHusl.
Omnpenenenre MOMEHTA MHEPIIMH TEJl C TOMOIIBI0 KPYTHUIBHOTO MasiTHUKA.
N3yuenne  3aKOHOB  JUHAMUKHM  BpAaIlaTEIBLHOTO  JIBMOKCHHS — Ha
KpecTtooOpazHom masiTHuke Obepoeka.
Omnpenenenre yCKOpeHusi CBOOOAHOTO MaJIeHUs Ha MalliiHe ATBYy/a.
N3yuenue coOCTBEHHBIX KOJIEOaHUN COCPEIOTOUEHHON CUCTEMBI.
Omnpenenenre CKOPOCTH 3ByKa B BO3AyX€ METOJIOM CTOSYCH BOJHBI.
Omnpenenenue Mmoayiist FOHra u3 pactskeHus 1 u3ruoa.

. Onpenenenne kordduimenta [lyaccona u nepuoja OueHU.
.OmpeneneHre CKOPOCTH TOJieTa MyJNMH C TIOMOIIBIO OaTTMCTUYECKOTO

MasTHHUKA.
UccnenoBanue yrpyrux v HEYIpyrux CTOJIKHOBEHUM MIAPOB.
* Kaxablid CTYJAEHT BBINOJIHSET M0 MeXaHUuKe — 3 padoThl.
Il Moayasb:

MoJiekyasapHasa ¢pu3MKa M TepMoguHamMuKa (aya. 2-3)°
N3yuenue paboThl TepMOCTaTa U ONPEIeNICHNE CPEAHETO 3HAUCHUS TETUIOThI
UCTIAPEHUS BOJIBI.

Onpenencane KodDPUIMEHTa BA3KOCTH JKHIKOCTH METOJOM KPYTHIBHBIX
KOJIeOaHUM.
Omnpenenenne ornomenus C,/C, 114 Bo3myxa.
Omnpenenenue kodphuireHTa TEMI00TIa4u TPU €CTECTBEHHON KOHBEHITUH.
Onpenenenue kodduirieHTa TMHEHHOTO PaCIIUPEHUsT METaJlIA.
Omnpenenenne C, mmHbl ¢cB0OOOIHOrO npobera u 3QQGEKTUBHOIO ITUaMeTpa
MOJIEKYJ BO3TyXa.
HccenenoBanue n3MEHEHUS SHTPOITMH B H30JIMPOBAHHOM CHCTEME.

* Kaxabrid CTY/JEHT BBINOJHSAET M0 MOJIEKYJISIpPHO# pusuke — 3 padoThl.

11l MoayJb:

DIeKTPUYECTBO U MarHeTusm' (aya. 2-48, 1-17)
1. W3y4yeHue 3JIeKTpOMarHUTHBIX BOJIH B IBYXIPOBOAHOW JIMHUU.
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M3mepeHne MOUTHOCTH MEPEMEHHOTO TOKa M cIIBUTA (pa3 MKy TOKOM H
HaMpsKCHUEM.

CHATMEe  KpHBOW  HAMarHW4MBaHUsT W TETIM  THCTEpe3nca
dbeppomarseTuka B IEpeMEHHOM MarHUTHOM TIOJIE.

Omnpenenenre TOPU3OHTAJIBHOM COCTABISIONICH BEKTOpa HHIYKIUU
MarHUTHOTO TOJISI 3€MIIH.

N3ydenne pe3oHaHca TOKOB U HaIPSKEHUM.

Omnpenenenue yaenbHOTO 3apsaa dJIEKTPOHA METOIOM MarHeTpoHa.
W3mepenne koadduiueHTa caMOMHAYKIMHM U eMKocTu. I[IpoBepka
3akoHa OMa JJ1 IEPEMEHHOTO TOKA.

N3yuenne 3akoHa Oma A 1ened MOCTOSSHHOTO TOKa W HM3MEpPEHHe
ANIEKTPOABIIKYILIEH CUJIBI.

N3ydeHne BakyyMHOIO JUOJA.

10.Cusarue BOHBTaMHepHOI/I XapaKTCPHUCTHUKU ra30pa3p5111H01/I JJaMIIbI H

HN3YyUCHUC PCIIAKCAIMOHHBIX KOJICOaHMHA.

11.M3y4yeHue 3J1eKTPOCTaTUYECKOTO TOJIA.
12.V13yuenne KOHTaKTHOTO BBITPSMUTEISL.
13.1IpoBepka 3akoHa Oma Ui IPOBOJHUKOB BTOPOTO POAA U OIpEIesieHHE

3apsizia IIEKTPOHA.

14.I'pagyrpoBaHre TEPMOIIAPHI U ONPENEIEHUE TEPMO-3/IC.

N

~N o

9.

: Kammﬁ CTYACHT BBIMMOJJIHACT 110 3JICKTPUIECTBO U MATHETU3MY — 3

padoThI.
1Y MoayJb:

Onruka” (aya. 2-42, 2-55)
Onpenenenne KOHIEHTPAUMU MEIHOTO KyIlOpoca U CHATHE €r0 CIEKTpa
noryomenusd. Onpenenenue  noctossHHoW — IlnaHka Ha  OCHOBE
UCCIIeNOBaHUS POTOXUMHUYECKUX PEaKITUH.
Bpanienne miockocT noJisipu3aly CBETa B MArHUTHOM IIOJIE.
N3yyenue dYucToThl 00pabaThiBAEMOM TMOBEPXHOCTH C TMOMOIIBIO
MUKpouHTeppepomerpa JINHHUKA.
N3yuenne, rpagyupoBka MOHOXpomaTopa YM-2 U CHSTHE CHEKTPOB
W3JIyYEHUS.
Onpenenenue yaenbHOTO BPaIEHHs] TUIOCKOCTH MOJISIPU3ALMK CaXapHOTO
pacTBopa ¢ nomoibto caxopumerpa CVY-3.
TemnoBoe u3iyuyeHue
KauecTBEeHHBIN CIIEKTPaIbHbIN aHAJIU3.
N3ydyeHne TteMIepaTypHOM 3aBUCHUMOCTH II0Ka3aTels MPEIOMIIEHUS
KHUIKOCTH C IOMOIIBI0 pedpakromeTpa UPD-22.
doTtornexTpudeckuit 3P HeKT.

10.M3y4yeHue siBIEeHUS TMOJISIPU3AINHN B TTApAILICIBHBIX JIydaXx.
11.Onpenenenne IIMHBI CBETOBOM BOJIHBI C TIOMOIIBIO OUTpr3Mbl Dpenes.
12.V13yuenue paboThl 30HHOM IJIACTHHKHU.

13.U3yyenue mpuHIMNa pabOTHl Jazepa HEMPEPHIBHOTO JCHCTBUA.

Onpez(eneHI/Ie JJITMHBI CBETOBOM BOJIHBI JIA3CPHOI0 U3JIYICHUA.
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Kaxxapli CTYZIEHT BBITIOTHSIET 110 ONTHKE — 3 pabOTHI.

Moayasb 5. Quszuka amoma, AmoMHO20 A0PA U IJ1eMEHMAPHBLIX YACMUY,
N3ydeHune cnekrpa pTyTH.
N3ydenune cnekrpa Boaopoaa.
HccnenoBanue CeKTPOB MOTIIOMIEHUS] KPACUTENEH € MOMOIIBIO (POTOMETpA.
OnpeneneHue SHEPrur JUCCOLMALIMKI MOJIEKYJIbI HOAa.
Omnpenenenre BepxHel TpaHUIlbl B-creKTpa.
["a3opa3psaHbId CUETUHK.
Omnpenenenue SHEPTUU u CPEIHETO npoOera
0i-4aCTHIl B BO3/IyXe€.
8. Ompenenenue SHEPTUu Y-KBaHTOB METOJ0M

MOTJIONIEHUS.

9. DneMeHTapHbIE YaCTUIIBI M UX PETUCTPAIUS B MTy3bIPHKOBBIX KaMepax.

" Kakaplil CTYZEHT BBHINOJNHAET 10 (HU3MKE aToMa M aTOMHOro sapa — 3

paboThI.

5. OoOpa3oBarejibHble TEXHOJIOTMH: AKTHUBHbIE M HWHTEPAKTUBHBIE (HOPMBI,
JICKIIUU, TTPAKTUYECKHUE 3aHATHS, KOHTPOJIbHBIE PAOOThI, KOJJIOKBUYMBI, 3a4€Thl U
DK3aMEHbI, KOMIIbIOTEpHl. B TeueHue cemecTpa CTYAEHThl PEMIAIOT 3aJauu,
yKa3aHHbIE MperojiaBaresieM, K KaXIoMy ceMmMuHapy. B cemecTpe mpoBoasTcs
KOHTPOJIbHBIE pa0OTHI (Ha CEMUHApax). 3adyeT BBICTABIISIETCS MOCIIE PEIICHUS BCEX
3aJla4y KOHTPOJIBHBIX PaOOT, BHIMOJIHEHUS JOMAIIIHUX U CAMOCTOSTEIbHBIX PaboT.

[Ipu mnpoBeneHWH 3aHATHI HCMOIB3YIOTCS KOMITBIOTEPHBIE  KJIACCHI,
OCHAIIEHHBIE COBPEMEHHOM KOMIIBIOTEPHOW TeXHHUKOW. Ilpm wH310KEeHUMN
TEOPETHUYECKOTO Marepuana MCIOJb3YeTCs JICKIIMOHHBIA 3aJI, OCHAIICHHBIN
MyJIbTUMEINA MPOSKIIMOHHBIM 000PYI0BaHUEM U UHTEPAKTUBHOM JIOCKOM.

[To BcemMy JIEKIMOHHOMY MaTe€pHaly IOJTOTOBJIEH KOHCIEKT JEKIHH B
AIEKTPOHHOM (hopMe U Ha OYMaKHOM HOCUTEIIe, OOJIbIas YaCTh TEOPETUUECKOTO
Marepuana H3JIaraeTcs ¢ MNPUMEHEHHEM CIaifoB (MpEe3eHTaluil) B Mporpamme
PowerPoint, a Takxe ¢ HCIIOJIb30BaHHEM HWHTEPAKTHBHBIX JIOCOK.

OOyuaroiue 1 KOHTPOJUPYIOIINE MOIYJM BHEIPEHBI B YUEOHBIN MPOIECC U
pa3MeNIeHbI Ha OO6pazoBaTeTbHOM cepBepe JlarrocyHuBepcHuTeTa
(http://edu.icc.dgu.ru), K KOTOPBIM CTYICHTHI KMEIOT CBOOOIHBIN JTOCTYII.

JIist BeITOTTHEHUST (PU3UYECKOTO MPAKTHUKyMa M MOJATOTOBKE K MPAKTUIECKUM
(ceMUHaApCKUM) 3aHATUSIM HW3JIaHbl Y4€OHO-METOMUECKHE MTOCOOUs U pa3pabOoTKH
no Kypcy oOmieli (Gu3uKu, KOTOpble B COYETAHWHM C BHEAYJUTOPHON paboTOM
CIOCOOCTBYIOT (POPMHPOBAHUIO U  Pa3BUTHS MPOPECCUOHATBHBIX HABBIKOB
oOydJarommxcs.

B pamkax sabopamopnozo npakmuxkyma VCTONb3YEeTCSl YMEHUE CTYJIEHTOB
MPOU3BOJIUTh PACUYETHl C TOMOIIBIO CPEJICTB BBHIYUCIUTEIBHON TEXHUKH. IJTO
MO3BOJIIET CYIIECTBEHHO MPUOIU3UTHL YPOBEHb CTATUCTUYECKOW KYJIBTYpHI
00paboTKH pe3yJIbTATOB M3MEPEHUN B MPAKTUKyME K COBPEMEHHBIM CTaHIapTaM,
NPUHATHIM B HayKe WM TPOU3BOJICTBEHHOW [EATEILHOCTH. Ha 3THX 3aHATHAX
CTYJIEHTHI 3aKPEIUIIOT HaBBIKK (MpUOOpeTeHHbIe Ha 1 Kypce), ONbIT OOIIEHUs C

NogahkowdE
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OBM © wuCHoip30BaHUs CTAaTHCTUYECKUX METOIOB OOpaOOTKH pEe3yJIbTaTOB
HAOIOJICHUI, YTO COBEPUICHHO HEOOXOAWMMO i PabOThl B CHEIHATLHBIX
y4e€OHBIX U MMPOU3BOCTBEHHBIX JTa00OPATOPHUSIX.

B pamkax ydeOGHOrO Tporiecca MpeayCMOTPEHO MPUTJIAINICHUE IS YTCHUS
JICKIUA BEAYIIUX YUEHBIX M3 IEHTPAIBHBIX BY30B U AKaJEMUYCCKUX WHCTUTYTOB
Poccun.

Jnst U1 ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI M WHBIHAIOB
ydeOHbIE 3aHATHS OPTraHM3YIOTCS C YYETOM WHAWBUAYAJIHHBIX BO3MOXXHOCTEH
00y4aeMbIX — C IPUMEHEHUEM TUCTAHITMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHHA U
CPEICTB YAAJEHHOTO JOCTYIa, C MPOBEJACHUEM KOHCYJIbTAIIMA B MHTEPAKTUBHOM
pexume on-line (Skype) m (wnm) mo »s7IeKTpoHHOM TmouTe, ¢ oOecrneueHueM
DJIGKTPOHHBIMU  00pa30BaTEIBHBIMU pecypcaMu  (DJCKTPOHHBIMH TIOCOOMSMHU,
MPE3EHTAIIUSAMH ).

6. YueOHO-MeTOaMUYECKOE 00ecneYeHre CAaMOCTOATEIbHON padoThI CTY/IEHTOB.
Ilpomerrcymounwiii Konmposw. B TeueHne ceMectpa CTyAEHTbI BbIIOJHSIOT:

- JIOMalllHU€ 3aJaHus, BBINOJHEHUE KOTOPHIX KOHTPOJUPYETCS U TIpHU

HEO0OXOJIMMOCTH 00CYK/Ia€TCsl HA MPAKTUUYECKUX 3aHSITHUSAX;

- TMPOMEXYTOUHBIE KOHTPOJIbHBIE PaOOTHI BO BpEeMsl MPAKTUUECKUX 3aHATUHN NJIs

BBISIBJICHUS CTETICHU YCBOCHUS MPONIEHHOTO MaTepHaia;

- BBIIIOJHEHHWE UWTOTOBOM KOHTPOJBHOM palbOThl MO pEIICHHIO 3aj1ad,

OXBaTBIBAIOIINX 0A30BbIE BOMPOCHI Kypca: B KOHIIE CEMECTpa.

Ilpumepnoe pacnpedenenue gpemenu camocmoamebHoll padbomsl Cmyo0eHmos

Ne . IIpumepHas
Bua camocrosiTeibHOi padoThI .
nn TPYAOEMKOCTB, .
Texymasa CPC

1. paboTa ¢ JeKIIMOHHBIM MaTepUaIoM, ¢ yueOHOU IuTepaTypon 4

2. olepekarolas caMocCTosATeNbHas paboTa (M3yyeHHEe HOBOTO 4
MaTepuaia 10 €ro U3JI0KEeHUs Ha 3aHATHUSX )

3. CaMOCTOSITENIbHOE ~ M3yYeHHe  pa3fesioB  JUCLHUIUIMHBL ¢ 4
UCTIOJIb30BaHUEM PEKOMEH/IYEMO JTUTepaTyphl

4. BBINTOJIHEHUE JOMAIIHUX 33JaHWH, JOMAIIHUX KOHTPOJIBHBIX 4
pabot

5. MOJITOTOBKA K MPAKTUYECKUM U CEMUHAPCKUM 3aHITHIM 4

6. MOJIrOTOBKA K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM 4

7. pellieHne pacyeTHbBIX 3a/1a4 110 TeMaM MPaKTUYEeCKUuX padboT 4

8. BBITIOJIHEHHE pedepaTta 1o OTASIBHBIM pa3iesiaM JUCITUTUTHHBI 4

9. JOKJIJ, COOONIEHWE 10 MPEICTABICHUIO  ITOJYYECHHBIX 4
pe3yibTaToB pereHus oIpeieIeHHON yueOHo-
MCCIIEI0BATENIBCKOM WJIM HAYYHOU TEMBI

10. | mpencraBiieHHE CTYACHTOM HapaOOTaHHONW WHQOPMAIUU 10 6

3aIaHHOM TeMaTuKe (Mpe3eHTaIus)
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Ne | TBopueckasi npodJjieMmHo-opueHTupoBanHass CPC IIpumepHas
T TPYA0€MKOCTb, 4.
MIOUCK, U3yYCHHE U MPe3eHTAUs HH(OPMAIIH 10 KypCy 4
oOmielt (hU3uKH, aHATTU3 HAYIHBIX MyOIMKAIMK 110 3aIaHHON
1 TEME
UCClieIoBaTeNbCcKas paboTa, yyacTue B KOH(pepeHIUsX 1Mo 4
(bu3NYeCKoil PIEKTPOHMKE, HAYYHBIX CEMHHapax Kadeapsl 1o
2 (hU3HMKe TIa3Mbl
aHaIM3 JUTEPATypHBIX MaHHBIX IO Kypcy oOmiei ¢u3uky, 4
BBINIOJIHEHUE pPACcUYETOB, COCTABICHHE CXEM M MOJeleld Ha
3 | oCHOBE COOpaHHBIX JaHHBIX
O6paboTka pe3yabTaTOB HCCICIOBAHUSA TI0 Kypcy OOIe 6
(GU3MKKW TIpU BBIMOJHEHUH (PU3MUYECKOTO MPAKTUKyMa M HX
4 | cpaBHEHHUE C JIUTEPATYPHBIMU M TAOJUYHBIMU JAHHBIMU
5 | mOArOTOBKA K 9K3aMEHY 36
Hroro CPC: 96

Hmozoswtit kommpons. OK3aMeH B KOHIE 4 ceMecTpa, BKIIOYAIOUIUN
MIPOBEPKY TEOPETUUYECKUX 3HAHUM U YMEHHUE PEIICHHS IO BCEMY MPONJICHHOMY

MaTepHuay.

7. DOHA OLEHOYHBIX CPeICTB /sl MPOBeJeHHUSs] TEKYIero KOHTPOJIS

yCIneBaeMoCTH,
AUCIUILINHBI.

MPOMEKYTOYHOU

arTrecranmun

mo

HTOramM

OCBOCHMUA

7.1. Ilepeuenv KomnemeHnuuii ¢ yKazauuem 3mManoeé ux opmuposanusn 6
npouecce 0c60eHUsA 00paA306ameaIbHOI NPOZPAMMDL.

[lepeyeHb KOMIIETEHUIUI C YKa3aHUEM 3TANoB UX (OPMHUPOBAHUS MPUBEICH B
ONMHMCAHUK 00PA30BATEIBHON MTPOTPAMMBI.

Koa n
HallMeHOBaHUe
KOMIIETEeHIINH U3
drocC BO

Ko u HauMeHOBaHUe
HHIMKATOPA
TOCTHKEHU S
KOMIIeTeHHii (8
coomeemcmauu ¢ [1OOI1
(npu Hanuuuu))

Ilnanupyembie
pe3yabTaThbl 00y4eHHust

IMpouenypa
0CBOCHMS

OIIK-6. Cnocoben
HCIIONIb30BaTh B
poheCCHOHATBHON
JIeSITeTIbHOCTH
OCHOBHBIC 3aKOHbI
(bU3NKHU, XUMUH, HAYK
0 3emiie U OMOJIOTHH,
MPUMEHSITh METOJIbI
MATEMATHUYCCKOT' O
aHagmn3a u
MO/JICITUPOBAHNS,
TCOPETUIYCCKUX U
OKCIICPUMECHTAJIBHBIX
HCCIICIOBaHUM,
npuoOpeTaTh HOBbIC
MAaTEMATHUYCCKUEC 1
€CTECTBCHHOHAYYHbBIE
3HAHUS, UCTIONB3YS

OIIK-6.1.

Ucnonb3yer B
poheCcCHOHATBHOMN
JICSATSIIbHOCTH OCHOBHbBIC
3aKOHBI  (DM3HMKH, XUMHH,
HayK 0 3eMJie ¥ OUOJIOTHH.
OIIK-6.2.

IMpumensier METO/IBI
MaTeMaTHUYECKOTO aHau3a |
MOJICJIUPOBAHMS,
TEOPETUIECKUX u
IKCTIEPUMEHTATBHBIX
HCCIIeIOBaHUH.

OIIK-6.3.

Crioco0eH HCIToNB30BaTh B
mpoheCCHOHATBHOMN
ACATCIIbHOCTHU HOBBIC
MaTeMaTHUYECKHUE U

3Haer:

OCHOBHBIE (hH3HUECKHE
3aKOHBI u 150,
CICIACTBHS
(¢pusmueckue OCHOBBI
MEXaHHKH, OCHOBBI
MOJIEKYIISIpHON (PU3UKH
u TEPMOIMHAMHUKH,
AIEKTPUYECTBA 51
MarHeTu3Ma, OIITHKH,
aTOMHOM W  SIEpPHOM
¢buzuku), ¢uznyeckue
TIPUHIIUIIBI
HCCIIEIOBAHUS
OMOJIOTUYECKUX u
00BEKTOB U MU3MEPEHUS
OTACIbHBIX X

YerHBIN ompoc,
OTYeT o
1a00pPaTOPHBIM
pabotawm,
pelieHue 3ajaad,
KOMITbIOTEPHOE
TECTHPOBaHUE,
npeJCcTaBIeHNe
pedepatos,
BBITOJIHEHHE
TBOPYECKHUX
3aaHuil
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COBpPEMEHHBIE
o0Opa3oBatebHbIC U
nH()OPMAITHOHHBIE
TEXHOIIOTHH

€CTECTBCHHOHAYYHBIC
3HAHUS, UCTIOJIb3YS
COBpPEMECHHBIE
00pazoBaTebHbBIE U
UH(POPMAITUOHHBIC
TEXHOJIOTHH.

XapaKTePUCTHK;
TEOPETUYECCKIE OCHOBBI
bu3nYeCKuX METOJI0B
aHaJIM3a BEIIECTBA,
XapaKTePUCTHKU
¢duzuveckux (HakTopoB,
OKa3bIBAIOIIUX
BO3JICHCTBUE Ha KUBOU
OpTaHH3M;
METpPOJIOTHYECKHE
TpeOOBaHUS npu
pabote ¢ Qusnyeckoii
anmnapaTypoii, mpaBuiia
TEXHUKH 0€30MacHOCTH
paboTel B y4eOHOI

nmabopaTopuu c
(bu3IecKOi
anmnaparypou.

Ymeer:

® 1CIIOJb30BaTh B
npoQeCCHOHAIBHON
NEeSTEIbHOCTH  HOBBIE
€CTECTBEHHOHAYYHbIE
3HaHUS, UCTONb3Ys
COBPEMEHHBIE
oOpa3oBaTelbHblE U
MH(pOpPMaLMOHHbIE
TEXHOJIOTUH;

® YCTPONCTBOM
UCTIONB3YEeMBIX  HMHU
npubopoB u
MIPUHITUTIOB 170

necTBUs, MPUOOPECTH
HABbIKM  BBINOJHEHUS
bu3nyecKkux
WU3MEPEHMM, TPOBOINUTH
00paboTky
pe3ynbTaToOB
U3MEPEHUIN c
HCITOJIb30BAaHUEM
CTaTUCTUYECKUX
METO/I0B u
COBPEMEHHOM
BBIYHCIIATEIIBHOMN
TEXHHKHU.

Baaneer:

METOdJaMH
MATEMAaTHYICCKOI'O
MOACIINPOBAHUA,
TCOPCTUICCKUX n
SKCIICPUMCHTAJIBHBIX
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HUCCIENOBaHUN,
® MCETOIUKOU u
TEOPETUYECKUMH OCHO-
BaMU aHaiM3a
AKCIIEPUMEHTAJIbHOU U
TEOPETUYECKOMN
uHpopmanuu B obiac-
T PU3MKH.
nK-1. MK-1.1. Ucnonszyet | 3naer: YerHbiil onpoc,
Cnocoben COBPEMCHHYIO aMNapaTypy U |e 0CHOBBI BBINOJIHEHUS | OTYET 1o
9KCILTyaTUPOBATh 00opynoBaHue A HAY4HO- J1a60paTOPHBIM
COBPEMEHHYIO BBITIOJTHEHUSL JIaDOPaTOPHBIX JCCITEI0BATEIBCKOI paGotam,
anmapatypy u pabor. paGoTHI Ha | peleHue 3azau,
O60pyI[0BaHI/Ie JUTS IK-1.2. Cnocoben
BRIMONHEHUA Hay4HO- | BHIIONHSTS Hayuno- | COBPEMEHHOM KOMITBIOTEPHOE
HICCIIEIOBATETBCKHIX HCCIIeN0BaTeIbCkie  paGoTsr | [CXHMHUCCKOM YPOBHE, TECTHPOBAHNC,
— Ha coBpeMeHHOM [*  MCTOZbI 00pabOTKH U | NIPE/ICTABICHNUE
1aGOpATOPHBIX TeXHHYECKOM YPOBHE. aHanm3a sKcre- | pedepartos,
6uonormueckux pador | IK-1.3.  Vcmons3yer Bce | PUMEHTAIbHON M | BBIIOJIHECHUE
TEXHHIECKHEC U | TEOPETUYECKOM UH- | TBOPYECKHUX
BO3MOXKHOCTH ¥ 3HaHUs U1 | ¢opManud B OOJIACTH | 3aJJaHUM
BBIIIOJTHCHUS IIOJIEBBIX u (1)I/I3I/IKI/I,
nabopaTtopHbIX  paboT  HA |yyreer:
BBICOKOM HAYYHOM YPOBHE.  |g o0 oomn
COBPEMEHHYIO
anmnaparypy u
o0opynoBaHue TUIS
BBITIOJTHEHUS

71a00paTOpHBIX paboT 1O
Kypcy ofmieit pusmuky;

® I3MEpATh  (U3NYECKUe
napameTpsl U OLIEHUBATh
¢usnyeckue  CBOHCTBa

OHMOJIOTHYECKHUX
00OBEKTOB C IOMOIIBIO
MCEXaHHNYECCKHUX,
ANMEKTPUUIECKUX u

ONTUYECKUX METO/IOB;
® BHIOMpATH
ONTUMAJIbHBIN METO]

KayeCTBEHHOTO U
KOJIMYECTBEHHOTO
aHanm3a BEIIIECTBA,
UCTIONb3YS
COOTBETCTBYIOIIUE
¢busnueckrue mpuOOpPH U
arnmaparsl.

Baapneer:

® TEXHUYECKUMU
HaBBIKAMU U 3HAHUSMHU
TSt BBITTOJTHEHHS

ITI0JICBBIX n
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nabopaTopHBIX PabOT Ha
BBICOKOM HayYHOM
YPOBHE;

® CIIOCOOHOCTHIO
AKCILTYaTHPOBATh
COBPEMEHHYO
anmaparypy u
o0opyoBaHue TUIst
BBITIOJIHCHU S HAay4YHO-
UCCIICIOBATEIIbCKUX U
1a060paToOpHEIX PaboT.

7.2. Tunogvle KOHmpoOIbHBIE 3A0AHUA
IIpuMepHbIe TeMBbI peepaToB N0 PU3UKe
1. Duzuueckue 0cHOBbL MEeXAHUKU
1. U3mepenne ko3ppuuueHTa TpeHHUsI KaYeHUs.
2. T'mpockor u ero mpuMeHeHNE B TEXHUKE.
3. T'azoguHamMu4ecKre METOIbI YCKOPEHHUS TE.
11. Dnexmpuuecmeo u maznHemuszm
N3mepeHre MallbIX TOKOB, HAIIPSDKEHUM U 3apsii0B.
MarauTHsI€ €U B TEXHUKE.
M3MmepeHrie MOIHOCTH B DJIEKTPUUYECKUX LEMAX.
DJEeKTpUYECKUE TOKH B aTMOC(EPE U TPO3BI.
DNEKTPOMarHUTHBIE METOIBI YCKOPEHUS TEN.
. IIpuHIMIT AECTBUS AIEKTPOMArHUTHBIX PEAKTUBHBIX JBUTATEIICH.
I[I Duzuka Korebanuli u 80J1H
Henunelinpie aneKTpuyecKre Uemu.
Pa3pemaroiias cnocoOHOCTh ONTHYECKUX MTPUOOPOB.
JlazepHblil uHTEpHEPOMET.
YucrieHHbIN pacueT AUPpaKkluy CBETa Ha KPYTJIOM OTBEPCTHUHU.
PacTpoBblii 371EKTPOHHBIA MUKPOCKOTI.
. Dddexr Honmaepa u ero NpuMEeHEHUE B TEXHUKE.
I V. Keanmosas puszuxa
[IpumeHenue na3epoB B TEXHOJIOTMYECKUX MPOIIeCcCax.
[IpuHIMIT TYHHEITBHOW MUKPOCKOIINH.
JlazepHoe pa3zeneHue U30TONOB B MArHUTHOM ITOJIE.
[Tpuaun AMP - Tomorpadumu.
Bonopoanas snepretruka.
YCTpOUCTBO U PUHLUII IEUCTBUSA TBEPAOTEIBHBIX JIA3E€POB.
[Ipo6ieMbl TEPMOSIIEPHOTO CUHTE3A.
B3aumMozencTBre MOITHOTO JIA3€PHOI0 U3JIYYEHUS C aTOMaMU U
MOJIEKYJIaMU.
V. Cmamucmuueckas guzuxka u mepmoouHamuxa
1. BnusiHHME UIyMOB Ha TOYHOCTb U3MEPEHUM.
2. SIBnenue nudpy3un U MOJIEKYISIPHBIE ITYUKH.
3. Oxe-CIeKTPOCKONHS B BAKYYMHOM T€XHOJIOTHH.

SokowdpE

ok owbdE

XN B D=
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4. Tlpumenenue 3¢ dexroB 3eedeka, [lenbThe 1 TOMCOHA B SHEPTETUYECKUX
CUCTEMAaX KOCMUYECKHUX alIapaToB.
5. Teopema HepHcTa u ee cieacTBus.
6. Camoopranuzaius B PU3NIECKUX CUCTEMAX.
IIpuMepsbI TeCTOBBIX 3aJaHUM 110 (pu3uKe (OAUH U3 BAPUAHTOB):

MexaHuka
1. U3 Huxke NepedyuClIeHHBIX YKaXHUTE IPaBUIBHOE BBIPAKEHUsI ypaBHeHUs bepHymiu as

CTallMOHAPHOI'O TCUCHUA HI[eaHBHOfI KHUIKOCTH.
2 2

9 9

1) m7+pgh+F:const; 2) m2 +mgh + P = const; 3) + pgh+ P = const,;
92 2 2

4) p2 + pgh+ P =const; 5) ,0;1 + pgh+ P =const; 6) L + p 3 h+ P=const,

2. W3 cnenyromux MaTeMaTHYECKUX BBIPAXXKEHMH BTOporo 3akoHa HploToHa BbIOEpUTE
IIPaBUJIbHBIE:
1)F=ma;2) §=const; 3) F=m’a; 4) F,=-F,; 5) F=mad; 6) F=m3.
3. W3 HMXKenpHuBeICHHBIX ONPEIEICHUI YIIPYroro CTOJIKHOBEHUS YKaXUTE TPAaBUIIbHBIC:
1) D10 Takoe CTOJIKHOBEHHE, IpPU KOTOPOM Teja OOMEHHUBAIOTCS MMITyJIbCAMU U
KMHETUYECKUMU SHEPTUSAMHU, @ BHYTPEHHHUE SHEPTUU UX HE U3MEHSIOTC.
2) DTo Takoe CTOJIKHOBEHHE, IIPM KOTOPOM Teja OOMEHHUBAIOTCS MMITyJIbCaMU U
KMHETUYECKUMU SHEPTUSIMHU U MEHSIOT CBOU BHYTPEHHUE YHEPIHUH.
3) Drto Takoe CTOJKHOBEHHE, MPU KOTOPOM Teja OOMEHHMBAIOTCS TOJIBKO BHYTPCHHHMH
SHEPrUsIMHU.
4. JlTanuM HECKOJbKO (hOPMYJIMPOBOK TPEThEro 3akoHa HbrOTOHA, M3 KOTOPBIX HAJO0 BHIOPATh
[IPaBUWIbHYIO:
1) nBa Tena B3aUMOJEHCTBYIOT MEX/ly COOOI0 CHIIaMU PABHBIMU IO MOJTYJIIO.
2) nBa Tena B3aUMOJIEHCTBYIOT MEX1y cOO0I0 CUJIaMH, HAallPaBJIE€HHBIMU B IIPOTHUBOIOJIOKHBIE
CTOPOHBI.
3) aBa Tena B3aUMOEWCTBYIOT MEXJIy COOOK CHUJaMM paBHBIMH 10 MOJYJIIO U
HaIpaBJIEHHBIMU B MPOTHUBOIIOJIOKHBIE CTOPOHBI BAOJIb MPSIMOM, COSAUHSIONIENH LEHTPbI
Mace ITUX TeJl. Y KaKUTE IPaBUIIbHBIA OTBET.
5. Kakoii nponomxutensHocTd T JOMKHBI ObUIH OBITH CYTKHM Ha 3eMile, YTOOBI Tejla Ha dKBaTOpe
He umenu Beca? Cuurare paguyc 3emin R=6400 k.

1) T=001"Ty; 2) T~002*T,;3) T~01"Ty; 4) T=03*T,; 5) T=05T,.
3neck To=24 4 (3eMHBbIE CYTKH).
Pemmre 3amady u ykaxxure npaBUIbHbIA OTBET.
6. [Tpu Heynpyrom cTONKHOBEHHH Te: (YKaKUTE MPaBUIHHBINA OTBET).
1) OHu 0OMEHUBAIOTCSA UMIYIbCAMH U KHHETUYECKUMU DHEPTUSIMH, UX BHYTPEHHUE DHEPTHU
HE U3MEHSIOTCH, T.€.

_ ~ _ m1V12 szg le12 mz"%
mv, +m,Vv, =nm,Vv, +n,Vv, + = +

2 2 2
2) OHM 0OMEHHUBAIOTCI HUMITYJIbCaAMU, KUHCTUYCCKUMU SHCPIrUsAsMH, UX BHYTPCHHHUC OHCPTUU
U3MEHAIOTCA U OHU COCAUHAKOTCA B OAHO TCJIO, T.C.

ml"l2

VE=0

_ (m +my)v?

N N

myv, +m,v, = (m1 +m2)\7 + E, + VE,,

m, v
+E, + 2
2

3) Hx HUMITYJIBChI U KUHETUYCCKUEC DHEPIruu OCTAIOTCA MOCTOAHHBIMU, 4 BHYTPECHHUEC SHEPIUU
HU3MCHAKOTCA, T.C.



2 2 2 2
_ . _ o Myvi _ Myvp . Myv; _Mvs
myv, =mv,;, m,Vv, =m,V, = : = VE;, #0
2 2 2 2

7. BeiOepuTte mpaBUIIbHBIC BRIPAKCHHUS YPAaBHEHNUS MOMEHTOB U3 CIICAYIOIHX:
dl al - ) p /A
N)—=M 2) —=M ) —=M 4) —=M

) dt ) dt ) dt? ) dt

8. ITonp3ysich pa3sMEPHOCTAMHU (DPU3MYCCKUX BEITUYHMH, BXOISIIUX B BRIpAXKECHHS A 1-0if 1 2-0i
KOCMHUYECKHX CKOPOCTEH, YCTAaHOBUTE MPaBUIbHBIE (HOPMYIIbI:
a) [lepBas kocMHuueckasi CKOPOCTb:

v, =+0R*; 2)v;=ygR; 3V, =g°R;

0) Bropast kocmuyeckasi CKOpOCTb:
) . _ 2, 2
v, =2{gR; 2V, =209R; 3)V, =+20R"; 4)v,=43g’R .

MoaexkyasipHasi GU3HMKA ¥ TEPMOAUHAMHUKA

9. OmnpenenuTe CPEIHIOKW KUHETUYCCKYI0 HSHEPIHI0 TOCTYHATEIBHOTO JBIMIKECHHS MOJICKYIT
BO3]lyXa IIpU JaBICHUHU 10° Ma u KOHIICHTPALIUH 3TUX MOJEKyHT 2,7* 102 M,

1.3,8*10% Ik

2.5,6*10% Jix

3.3,2* 107 I

4. 9 *10% JIx

5.1,2 * 10 [
10. Kak m3MeHUTCS BHYTPSHHSIS SHEPTHS UICATLHOTO ra3a MPH H30TEPMHUYECKOM CIKATHN?

1. U=0

2. AU>0

3. AU=0

4. AU<O0

5. AU MoxeT uMeTh J11000€e 3HaUYeHHUE.
11. 3aBucuMOCTh AaBJIEHUS Ta3a OT €ro oObema BhIpaxkaeTcs Gopmynon P=aV, rae o=const.
Uemy paBHa paboTa, coBepiiaeMasi Ta3oM MPH €ro paciIupeHnn oT oobema Vi 10 oobsema V; ?

1. a/2 (V2-V1)?

2. al2 (V22-V4)

3. o (V2-V4id)

4. o (Vo-V1)?

S. 0;
12. MoJtekysbl Kakoro U3 TIEPEYNCIICHHBIX Ta30B, BXOAIINX B COCTAB BO3/IyXa, B PABHOBECHOM

COCTOSIHUM 00J1a1at0T HauOoJbIIel cpeHel apupMeTHIeCcKoi CKOPOCThIO?
1. N

2. Oy
3. Hz;
4. COy;

13. Ilpn KakuX YCIOBHAX peallbHBIC Ta3bl MOAYUHSIIOTCS 3aKOHAM HJIeaTbHOTO Ta3a’?

1. IIpu GoNbIIMX MIOTHOCTSX U HU3KHX TeMIIEpaTypax:

2. Ilpu ManibIX MJIOTHOCTSIX U HE OYEHb BHICOKUX U HE CIUIIKOM HU3KUX TEMIIEpaTypax:

3. Ilpu ManbIX NJIOTHOCTSAX U BBICOKUX TEMIIEPATYpPAX:

4. ITpu ManbIX IUIOTHOCTSX U HU3KUX TEMIIEpATypax:

5. Tlpu GonbIINX IUIOTHOCTSX M HE OYEHb BBICOKUX U HE CIIMIIKOM HU3KUX TEMIIepaTypax:
14. Kputudeckas temiiepaTrypa OnpeaensieTcs u3 BbIpaKeHus:

1. TK:3B

2. Tx=a/278°



30

3. Tx=8a/27Rs
4. Tx=38/272°
rie a u B nocrosinbie Ban-/lep-Baanbca.
15. Kak (hopmynupyercst mepBoe Hadano TePMOAMHAMUKN?

1. M3MeHeHne BHYTpPEHHEH SHEprMHM CHUCTEMbI IIPU MEpPEXOle €€ U3 OJHOI'0 COCTOSHHS B
JPyroe paBHO cyMMe pa0OT BHEIIHUX CHJI U KOJMYECTBA TEIUIOTHI, IEPEIAHHOTO CUCTEME.

2. I3MeHeHue BHYTpPEHHEH SHEPrMM CHUCTEMbI IIPHU IEpEeXo/e €€ U3 OJHOI'O COCTOSIHHS B
Jpyroe paBHO CyMMe pPabOT, KOTOpBIE CHCTEMa COBEPINACT HAaJ BHEIIHUMHU TEJIaMU H
KOJINYECTBA TEILIOTHI, IEPEITaHHOIO CHCTEME.

3. V3MeHeHHe BHYTPEHHEH 3HEPIUM CHCTEMBI IIPH IEPEXOJE €€ M3 OJHOIO0 COCTOSIHUS B
Jpyroe paBHO CyMMe pabOT BHELIHMX CHJI U KOJMYECTBA TEIUIOTHI, OTIAAHHOI'O CHCTEMOMH
BHEIIHUM TEJaM.

4. KonuuecTBo TEIUIOTHI, IEPEJaHHOE CUCTEME UET HAa U3MEHEHHUE €€ BHYTPEHHEH dHepruu u
COBEpILICHHE BHEIIHUMH TeJIaMU PadOThI HaJl CHCTEMOH.

5. Cpenu oTBeTOB 1-4 HET BEpHBIX.

16. Cpenusist apudmeTnyeckas CKOPOCTh MOJIEKYJI paBHa;
1N3RT/n 2. V8RT/mu 3. V2RT/p 4. VRT/p 5. VKT/p
17. Pabora coBepiiaemasi OJJHUM MOJIEM Ta3a Mpu U30TEPMUYECKOM ITPOIIECCE paBHA:

1. RT LnV,/Vy;

2. RT(V2/V4);

3. 0

4. RT-Ln (V2/Vy)Y;

5. R-LnP/V;

18. B kanwmuisgpHoit TpyOke pammycom 0,5 MM kuakocTh noassuiack Ha 11mm. Kakosa
TUIOTHOCTb JKUJIKOCTH, €CITU KOA(P(PUIIMESHT MOBEPXHOCTHOTO HATSDKEHUS KHUIKOCTH 22*10° SH/m
?

1. 800 Kr/M3;

2. 850 KF/MS;

3. 900 xr/m>;

4. 816 Kr/M3;

5.750 Kr/M3;

19. Kak u3MeHUTCS BHYTPEHHSISI SHEPTHSI UACATBHOTO ra3a Py H30XOPHOM HarpeBaHUU?
AU>0;

AU=Q;

AU<Q;

AU=A;

. AU=-A;

20. B umeanmpHOM Ta3ze MpH TMEPEXOJie U3 COCTOSHHS | B cOCTOsSHHE 2 NaBJeHHWE H30XOPHO
YBEIMYMBAETCS B 2 pasa , 3aTeM IPH Mepexo/ie U3 COCTOSHUS 2 B COCTOsIHUE 3 00beM H300apHO
yBenuuuBaeTcs B 2 pa3a. KakoBa TemiepaTypa rasa B COCTOSSHUH 3, €ClIM B COCTOSIHMM | OHa
paBHa Tp

. 6 To;

. 5To;

.4 To;

. 3To;
To;

agbrwbdE

ahwN -~

DJIeKTPUYECTBO U MATHETH3M

21. Kounencarop emkocTd C MPUCOSAMHEH K UCTOYHHUKY TOKA, KOTOPBIA TOJICPKUBACT HA €T0
oOkIagkax pa3sHocTh nmoteHnuanoB U. Kakoii 3apsn nmpoTekaeT uepe3 HCTOYHUK MPU 3a0JTHEHUN
MPOCTPAHCTBA MEXY MJIACTUHAMM JKUJKOCTHIO C TUAIEKTPUUECKON MPOHUIIAEMOCTHIO €7
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Uc uc U
5 QUe-D; 3 4 UCs 5) —2.

22. HOBerHOCTHaH IINIOTHOCTH 3apsAa0B Ha HEKOTOPOM YYACTKE IMPOBOAHHKA, ITIOMEIICHHOI'O B

1)

-8
3JIEKTPUYECKOE ToJje, okazanoch 1,77 10 K% 2 . KakoBa HanpspkeHHOCTD T0JIs1 Ha 3TOM

y4acTtke?

B B
1) 110> —; 2)210° —; ; 5) HE COOTBETCTBYET HU OJIUH.
M M

9 b

B B
3)5.510* —; 4)310° —
M

23. Ompenenute CHIIy TOKa Ha y4acTKe Lemnu, eciau @1 - @2 = 10B & =5B & =3B R;=3 Om
R=2 Om r1:r2=0,5 OMm

4
£2X; 1) g 5 2) 3 A; 3) 2 A; 4) EA’

—|:|—||—|:|—| }— 3) L3 A.

24. BecKOHEYHO JUIMHHBIH MPOBOJ] 00pa3yeT KPYroBYyKO IETII0, KacarelabHOoW mpoBoay. Ilo
npoBoAy uaeT Tok cuiod | = SA. Haiitu paguyc metiau, eciid U3BECTHO, YTO HANPSXKEHHOCTh

A
MarHUTHOT'O MOJIS B LIEHTPE METIN paBHo H = 41M .

1) 12m;  2)310%m;  3)210%  4)0,08m;  5)310%m
25. Tlo nByM KOHTypaM C B3aMMHOW MHIYKTHBHOCTBIO 2 I'H TekyT Toku 2 A u 5 102 A.
OnpenenuTs B3aMMHYIO SHEPIHIO TOKOB B 3TUX KOHTYpPaXx.

1) 5 1072 Ix; 2) 2 10" Jx; 3)2 JIx; 4)4 JIx; 5) HE COOTBETCTBYET HU OJIMH.
26. VYKaXuTe Cpeau IEepedyMCICHHBIX BBIPAKEHUNH (OpPMYyNy, OINpEeNeNsonyl0 4YTO €CTb
MHAYKIMS MarHUTHOTO noJist ( F - cuita, M - MoMeHT cui)

. I\dl 7 . dF M
1) dB=y, L”], 2)B=ﬁ; 3)B:$; 4) HY ONMH ; 5) Bce.

27. Kak cBsa3aHHO HaIPs’KCHHOCTD C HOTeHI_[I/IaJ'IOM?

. (Bp. Bp. Gp- ) a
1)—E=[£i+§j+g(pkj;2)E:grad(p;3)E:grad(p;4)E:E(p;
5)E=-grad ¢

28. B nenb ¢ nepemeHHbM HampspkeHueM U = Up COS ot BKIIOYWIN HHAYKTUBHOCTH L ¢
aKTUBHBIM conpoTuBiieHHeM R. OnpenenuTs TOK B IETIH.

p Lo (e — ), 20e 1 Lo
—cos|at — @), e0e tgpp =——=.
R VR? + 0’ I*

U R
2) 0

TR o) e o= s

Lo
JR? + 0?1
cos , 20e CoS
Y el e swo— s

5) Lcos(a)t+¢) 20e cosgz):—a)
’ VR + 0* I

VR + @0’ I

U
3) % t — @), 20e tgp =
) Lwcos(a) (p) 20e tgp
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29. Uto Takoe HaNpsHKEHHOCTD OIS ?

7 F
-2 -2 gl oy 4. 5 2 5
4re,r dme,r” r q 4re,r e, r

30. Ot 4ero 3aBUCHUT HANPSKEHHOCTD AJIEKTPUUECKOTO T10JIsA?
1) oT Bemm4KHBI IPOOHOTO 3apsaa U CUIIbL, IEHCTBYIOIIEH Ha HETO.
2) OT cuJIBl, IEUCTBYIOIICH HA TIPOOHBIN 3apsiI.
3) oT 3apsaa CO3AAOLIETO M0JIE U OT CPEIBL.
4) oT BeIMYMHBI 3apsfa, CO3/IAI0IIEro 10JIe, yJaIeHHOCTH CO3aTes M0JI U OT CPE/bl.
5) or 3apsjia, CO3IAIOIIEr0 TOJe, CPElbl, TNE OMPENENeTCs I0JIe, BEIUYHHBI MPOOHOTO
3apsza.

OnTuka
31. Kakoe 13 BBIpOKEHHI ONPEAEIseT MPeIeIbHbIA YOI MOJTHOTO BHYTPEHHETO OTPasKEHUS s
Jdy4ya cBeTa, MJYLIEro M3 Cpelbl C IOKa3aTeleM IpeOMJIEHHUS Ni B CpeAy C IoKa3aTejeMm
npesnomieHus ny (Nz>N1)?

1.sina=n;/n,; 2.sina=n,/ny;; 3.sina=1/n;4 sina=1/n,;

5. Cpeau oTBeTOB 1-4 HET MPABUIIBHOTO.
32. OnpenenuTh ONTHYECKYIO CHIIy PAacCEUBAIOMICH JMH3BI, €CIM W3BECTHO, YTO IPEIMET,
IOMEIIEHHBIN nepes Helt Ha paccTosiHuu 0,4 M, TaeT MHUMOE H300pa’keHHe, yMEHBILICHHOE B 4
pasa.

1.-7,5 nutp; 2. 7,5 nurp; 3.-10 anrp; 4. -5 aotp; 5. 5 aoTp.
33. Kakume w3 HWXKENPHUBEICHHBIX YCIOBHHA SIBISIOTCS YCIOBHAMH MHHHUMYMa  OT
TU(PPaKLUOHHON pemeTku?

1. dsimp=mA; (m=0=x112,..)

2. bsinp=mA; (d=a+0Db)

3. dsing=(m+ p/ N)A; (p= 12,....,N-1)

4, d(sina —sin@) =mA;  « -yroa naaenus

5. dsina=mAl; 6.Cpenu 0TBETOB 1-5 HET BEPHOTO.
34. Tlog xakuM yIJIOM HYXHO OTpasuTh JIyd OT KpUCTaJUla C IMOKa3aTeleM MperoMIIeHHs N,
YTOOBI MTOJIYYUTh MAaKCUMAJIbHYIO MOJIIPU3ALIMI0 OTPAKEHHOIO Jiyda?

1. ¢ =arccosn; 2. @=arcctgn; 3. ¢ =arctgn;4. @=arcsinn; 5. Cpeau OTBETOB
1 -4 nHer mpaBUIBHOTO.

35. Kak uamennrcst yactora KpacHoi rpanuiisl porodddexra, ecnu mapy pagumyca R coodmuts
HOJIOKHUTEbHBIN 3apsa (7

1. Veenmunrcs va eq / (47eyRh); 2. He nsmennrcs; 3. Ymensmutes na eq / (4zeyRh);

4. Ypenmunutcs Ha eq / (472'6‘0R2h); 5. VYMmenbmmTes Ha €q / (47[6‘0R2h).
36. Kakyro MakCUMaJbHYI0 KHHETHUYECKYIO SHEPTHI0 MMCIOT BBIPBAHHBIC M3 JIUTHS JICKTPOHBI
pu 00JTyYEHUUU CBETOM C 4aCTOTON 10%° Tu? (A=2,4 5B, h=6,62 103 JIx.c, 1 2B = 1,9.10'19

JIx).
1.0955B; 2. 2,55°B; 3. 1,3 3B; 4. 3,152B; 5.1,7453B.

®du3zuka aToMa 1 aTOMHOI0 Aapa

37. Ha ocHOBe pe3y/bTaToOB KaKMX ONBITOB Pe3epdopa mpeuioxkui miiaHeTapHyo MOJIENb
aToma.

1. Onsiter Jlenapna.
2. ONBITHI 110 B3aUMOICHCTBHIO IIPOTOHOB C BEIICCTBOM.
3. boMbGapanpoBKka o- YacTUIIaMU METAJUTMYECKUX TIEHOK.
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38. Ykaxxute BTOPOM MPOAYKT SICPHOUN peaKIUu: 94BeJr42He—>126C+?

1.n

2.p

3. .
39. Kakoii mopsiikoBeiii HOMep B Tabmuiie MeHaeneeBa UMeeT 3JIEMEHT, KOTOPBIA 00pa3yeTcs B
pe3ynbTraTe - pacmnaa sapa 3JIeMeHTa C MOPSIKOBEIM HOMEpPOM Z

1. Z+1

2. Z-1

3. Z
40. OmpenenuTe Ynciao JIEKTPOHOB B 3JIEKTPOHHOM 000JI0UKEe HEUTPAIBHOTO aTOMa, B aTOMHOM

A7pe KOTOPOTO CONEP>KUTCS 6 TPOTOHOB M § HEHTPOHOB.

1.0

2. 2

3.6
41. Ilouemy Teopust bopa He cMoruia 00BSCHUTH CHEKTPaIbHbIE 3aKOHOMEPHOCTH [ enust?

1. Bop nonp30Bascs TONBKO KJIACCUYECKON (HHU3UKOM

2. bop monmB30BaJICS KJIACCHMYECKOW MEXAaHHMKOW ¢ KBAaHTOBBIMH 3aKOHOMEPHOCTSIMH

U3ITy4YeHUS, IOMYCKas JOTHYECKYIO HEMOCIeA0BATEIbHOCTb.

3. Bop y4uTBIBaJ TOJIEKO KBAaHTOBBIE 3aKOHOMEPHOCTH U3ITY4ICHUSI.
42. Kakoe U3 Tpex THUIOB uU3iydeHus (o, 3, y) HE OTKIOHSETCS JIEKTPUUYECKUM U MAarHUTHBIM
nosstMu?

1. o- uznyuyenue

2. - m3nydeHue

3. Y- U3Ny4eHue.
43. KakoBO COOTHOIICHHE MEXKIy Maccoil M, CTaOMIBHOTO SiApa U CyMMOW Macc CBOOOIHBIX
IPOTOHOB Z My, U cBOOOAHBIX HEUTPOHOB N My, U3 KOTOPBIX COCTABJICHO SAPO

1. m,>Zm +Nm,

2. m,<Zm,+Nm,
3. m,=7Zm, +Nm,.

44. TlposiBIeHWEM KaKOTO THIA B3aMMOJCHCTBHM, CYIIECTBYIOUIUX B TMPUPOIE, SBISIOTCS
SIIEPHBIE CHJIBI, JCHCTBYIONINE MKy HYKIIOHAMU B sijpe?

1. snexTpoMarHUTHbBIE

2. I'paBUTaAIIIOHHBIE

3. CunbHbIE

4. Cna0rle.
45. KakoB MopsI0K BEIUYUHBI pajinyca sapa aroma?

1. 108%™
2. 1083em
3. 10Yem.

7.3. Memoouueckue mamepuansl, onpedenawujue npoueoypy OUEHUBAHUS
3HAHUIl, YMEHUIl, HAGbLIKOG U (U1U) ONbIMA 0eAmeIbHOCH U, XAPAKM EPUYIOUUX
Imanvt Yopmupoeanus KomnemeHyuil.
ITpumepHas ouenka nmo 100 6anbHOM mKaje GopM TeKylIero u
MPOMEKYTOYHOT0 KOHTPOJISA

OO1mmii pe3yabTaT BBIBOJUTCSA KaK MHTErpajbHasl OLIEHKA, CKIIAbIBAIOLIAs U3

TEKyIIero KOHTpoJis - 50% u npoMekyTouHoro KoHTpoJist - 50%.
Jlexkuum - Texywiuiit KonmpoJib BKIIOYACT:
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" [IOCEIIECHHUE 3aHATHUH 10 oan.
" AKTHBHOE YYaCTHE Ha JIEKIUIX 15 oaua.
" YCTHBIM ONPOC, TECTUHPOBAHUE, KOJUIOKBUYM 60 0aa.
" uap. (mokaaasl, pedepaTs) 15 oan.

Ilpaxkmuxa (p/3) - Tekywyuiit KOHmMpPOb BKIIOYAET:
(ot 51 u BbIIIE - 324€T)

" [IOCEUICHUE 3aHATUM 10 oan.
" AKTHBHOE€ Y4acTHE HA MPAKTHYECKUX 3aHATHAX 15  OaJ.
" BBINOJHEHUE TIOMAITHUX PaboT _15__ 6an.
" BBINNOJHEHHUE CAMOCTOSATEIIBHBIX PadboT 20 o0aa.
" BBINNOJHEHUE KOHTPOJIBHBIX pabOT 40 oaa.

Du3rYeCKUuil MPAKTUKYM - TeKyujuit KOHmpoJib BKIOYACT:
(oT 51 W BBILIE - 3249€T)

" [IOCEIICHHE 3aHATUU U HAJTMIHEe KOHCIICKTa 15 oaJ.
" [IOJy4YEHHME JIOMYCKa K BBIMOIHEHUIO pabOThI 20 oaa.

" BBINOJHEHHUE PA0OTHI U OTYETA K HEMl 25 oaua.

= 3anmTa JJabopaToOpHO pabOThI 40  oaJ.

[IpomMexyTOUHBIN KOHTPOJIb IO JUCUUILINHE BKIIOYAECT:

" YCTHBIN ONpPOC - 60 GamnoB,
" TMCHbMEHHAasl KOHTPOJIbHAs paboTa - 30 OamoB,
" TECTHPOBAHUE - 10 Gamnos.

Kputepuu o1ieHOK Ha KypPCOBBIX IK3aMeHAaX
B sk3aMeHanoHHbIN OMIIET PpEKOMEHYyeTC sl BKIII0UaTh HE MEHEE 3 BOIIPOCOB,
OXBAaTBHIBAIOIINX BECh TPOMJICHHBIM MaTepHall, TaK)Ke B OWJIETax MOTYT OBITh
3a]1a4¥ U IPUMEPBHI.
OTBeThl Ha BCe BOMPOCHI olleHMBaroTcst Mmakcumym 100 6anmamu.
Kpurepuu oueHoOK cienyromue:

- 100 6amnoB — cmydenm 2nyO0KO NOHUMAEm NPOUOEHHBIU Mamepuan,
omeeuaem 4emKo U 8CeCmOpOHHe, YMeem OYyeHU8ams Qakmol, camoCmosmenbHo
paccyscoaem,  OmMaUYAemcss — CHOCOOHOCMbIO — 0OOCHOBbIBANMb  8blBOObLL U
PA3BACHAMb UX 8 TOSUUECKOU NOCTIe008AMENbHOCHIU.

- 90 6any0B - cmyoewm 2nyO0KO NOHUMAEm NPOUOEHHbI Mamepual,
omeeuaem 4emKo U 8CeCmOopoHHe, YMeem OYyeHUsams Qakmol, camoCmosmenbHo
paccyscoaem, — OmauUYaemcsi  CNOCOOHOCMbI0O  0OOCHOBbIBAMb  6bl8O0bL U
PA3bACHAMb UX 6 JO2UYECKOU NOCIe008amelbHOCMU, HO OONycKaem omoeibHble
Hemo4YHOCMU.

- 80 OannoB - cmyodewm 2nyO6oOKO NOHUMAEm NPOUOEHHbLL Mamepudl,
omeeuaem 4emKo U 8CeCMOpPOHHE, YMeem OYyeHUu8ams Qakmol, CamoCmoamenbHo
paccyscoaem, — OmauUYaemcsi  CNOCOOHOCMbI0O  0OOCHOBbIBAMb  6bl8O0bL U
PA3BLACHAMb UX 8 JI02UHECKOU NOCA1e008AMeNbHOCIU, HO OONYCKAem HeKOmopvle
owubKy 0Owe2o xapakmepa.
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- 70 0aJLJI0B - cMyOeHm XOpouio NOHUMAaem NPOUOEeHHbIU MaAmepua, HO He
Modicem meopemuyecky 000CHOBbIBAMb HEKOMOPble 8blBOObL.

- 60 OamyoB — cmydenm omeeuaem 6 OCHOBHOM  NPABUTILHO, HO
YY8CMBYemcs MeXanuyeckoe 3ayyusanue mamepuand.
- 50 OanqmoB — 6 omgeme cmyoeHma UMEOMCA CYUjeCmBeHHble

HeO0OCmamKy,  Mamepuanl  O0X8aueH  «NOJOGUHUAMO», 8  PACCYHCOEHUSX

00NnyCcKaromces OWUOKU.

- 40 OGamnoB — omeem cmyoeHma NpABUEeH UL YACMUYHO, NPU

PA3bACHEHUU MAMeEPUaIa OONYCKArOmcs cepbesHvle OUUOKU.

- 20-30 6angoB - cmyodenm umeem odwee npeocmasienue 0 meme, HO He
yMeem 02udecKu 000CHOB8AMb C80U MbLCIIU.

- 10 6anJ10B - cmyodenm umeem qUULb YACMUYHOE NPeOCMABleHUue 0 meme.

- 0 0a/L10B — Hem omeema.

OTU KpUTEPUU HOCAT B OCHOBHOM OPHEHTHUPOBOYHBIN XapakTep. Eciu B
ouieTe UMEIOTCS 3a]]a4M, OHU MOTYT OBITh 00JIee YETKUMHU.

8. YueOHO-MeTOAMYECKOE o0ecnieYeHne TUCIHIIJIHHBI.

a) OCHOBHAasI JIMTepaTypa:

1. ®puwmr C.O. Kypc obmieit pusuku: yueOHuk: B 3-x T. T.2: Dnektpuueckue

U DJICKTpOMarHuTHeie siBieHus. - Mzn. 11-e, crep. - CIIG. [u np.]: Jlansb,
2007. - 518 c.

2. Xaiikun C.O. Ou3ndeckue OCHOBBI MEXaHUKH: y4e0. mocobue / XailkuH,
Cemén DmmMmanyunoBud. - M3a. 3-e, crep. - CIIO. [u ap.]: Jlaus, 2008. -
754c.

3. bounmapes b.B. Kypc o6mieit ¢usuku: [B 3-x kH.: y4eb. mocodue]. Ku.l1,
Ku.2, Ku.3: Mexanuka. DnekrpomardetusM. Ontuka. KBanroBas ¢gusnka
Tepmonunamuka. Cratuctudeckas (usuka. CrtpoeHue BemecTtBa /
bonnapes, bopuc Binagumuposuy, H. I1. Kanamuukos. - U3x. 2-e, crep. -
M.: Beicm. mk., 2005.

PemuzoB A.H. Meaununckas u Ouonoruueckas pusuka. — M., 1999,

Bonbkenmreiin B.C. CoopHuk 3amau mo Kypcey oOmieit gusuku. — M.,

1990.

6. bemos JI.B. Mexanuka. M.. M3a. ®usnyeckoro ¢-ta MI'Y um. M.B.
Jlomonocosa, 1998.

7. benos JI.B. OnexrpomarnerusmMm u BoJiHOBag ontuka. M., H3n.
MockoBCKOro rocyaapcTseHHoro yHusepcurera um. M.B. JlomoHocCOBa,
1994.

8. I'paboBckuit P.M. Kypc dusuku: [yue6. mnocobue]| /I'paboBckuii,
Poctucnap MBanoBuu. - U3n. 11-e, crep. - CII6. [u ap.]: Jlans, 2009. - 607
C.

9. CagenneB U.B. Kypc obmie#t ¢pusuku: B 3-x T.: yueonuk. T.1-3. - 10-e uzn.,
ctep. - CII6.: Jlans, 2008. - 496 c.

10.Kanamaukos C.I'. DOnektpuyectBo: [yueO0. mocobue s us.
criennasibHOCTEM By30B] / Kanamaukos, Cepreii [ puropseBud. - 6-¢ us.,
crep. - M.: ®usmariur, 2004. - 624 c.

o s
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11.Mexanuka. OOmmit Qu3nuecKkuii MPaKTUKyM [DIEKTPOHHBIN pecypc] :

12.

13.

14,

15.

16.

17,

18.

yuebHoe nocobue / C.1. Ucaraes [u nip.]. - DIEKTPOH. TEKCTOBbIE TaHHBIC.
- Anmatel: Kazaxckuil HallMOHalbHBINM YHHBEpCUTET UM. anb-Dapadwu,
2014. - 210 «c. - 978-601-04-0462-5. - Pexmm gocryna:
http://www.iprbookshop.ru/58710.html (oama obpawenus: 14.10.2021).
3io3uH A.B. ®wusuka. Mexanuka [DIEKTpOHHBIM pecypc]: ydeOHoe
nocobue ans By30B / A.B. 3io3un, C.b. Mockosckuii, B.E. Typos. -
DNEeKTPOH. TEKCTOBBIC JaHHBIC. - M.: Akanemuueckwnii [Ipoekr, 2015. - 436
C. - 978-5-8291-1745- 0. - Pexum J0CTyTa!
http://www.iprbookshop.ru/36623.html (oama obpawenus: 14.10.2021).
TammeikoBa-bymkesny MM,  ®uszuka. Yacte 1.  MexaHuka.
MonekynspHas Qu3uka U TepMOJUHAMUKA. DJIEKTPUUECTBO U MAarHETU3M
[OnekTponHsii pecypc]: yueOnuk / WM.M. TamubikoBa-bymikeBuu. -
DJIeKTPOH. TEKCTOBBIC JlaHHBIC. - MuHCK: Bpimmiimas mkoma, 2014. - 304
C. - 978-985-06- 2505-2. - Pexxum JIOCTyIa:
http://www.iprbookshop.ru/35562.html (oama obpawenus: 14.10.2021).
OxonomoBa JILLH. ®wusumka. Tembr 1-4. DJIEKTpUYECTBO M MAarHEeTU3M
[DnexTpoHHBIN pecypc]: cOopHuk TectoB u 3anad / JI.LH. DkoHomoBa. -
DIIEKTPOH. TEKCTOBBIE AaHHbIE. - M.: U3narensckuit [Jom MUCuC, 2015. -
132 C. - 978-5-87623- 877-1. - Pexum JoCcTymna:
http://www.iprbookshop.ru/56604.html (oama obpawenus: 14.10.2021).
MuxaiinoB B.K. Bossbl. Ontuka. AtomHas Qusuka. MonexkynspHas
¢usnka [DIeKTpoHHBIN pecypc]: ydueOHoe mocobue/ MuxaitnoB B.K.,
[TandunoBa M.M.- DnekTpoH. TEKCTOBBIC HaHHbIC.- M.. MOCKOBCKuUM
rocyJapcTBeHHbIN cTpouTenbHblid yHUBepcutTeT, DbC ACB, 2016.- 144 c.-
Pexxum  moctyma:  http://www.iprbookshop.ru/62614.html. - 53BC
«IPRbooksy (dama obpawenus: 14.10.2021).

KsanroBas ¢wu3uka [Dnekrponnsii pecypc]/ H.B. Coumna [u gp.].-
DnekTpoH. TekcToBble maHHBIC.- M.: Ilpomerteit, 2013.- 194 c.- Pexum
nocryma: http://www.iprbookshop.ru/24021.html. - DBC «IPRbooks»
(0ama obpawenus: 14.10.2021).

MuxaitnoB M.A. Snepnas ¢usuka u QuU3MKa 3JIEMEHTAPHBIX YaCTUL.
Yacts 1 [DnextponHslil pecypc]: yueOHoe nocobue / M.A. Muxaiinos. -
DJeKTpOH. TeKCTOBbIe AaHHbIE. - M.: IIpomereitr, 2011. - 94 c¢. - 978-5-
4263-0048-4. - Pexum pgocrtyma: http://www.iprbookshop.ru/8306.html
(0ama obpawenus: 14.10.2021).

MuxaitnoB M.A. Snepnas ¢usuka u Qu3nKa 3JIEMEHTAPHBIX YaCTHII.
Yacte 2. DneMeHTapHbIE 4YacCTHUIBI [DJIEKTPOHHBIN pecypc]: ydeOHoe
nocodue / M.A. MuxainoB. - DJIEKTpPOH. TEKCTOBbIE AaHHBIC. - M.:
[Ipometeir, 2013. - 28 c. - 978- 5-7042-2471-6. - Pexxum npocryna:
http://www.iprbookshop.ru/58212.html (0ama obpawenus: 14.10.2021).

0) 10MOJIHUTEILHAS JIUTEepaTypa:
1. ®unkenvmitein A.B. ®uszuka Oenka: Kypc JeKuuil: [y4eb. mocobue s
BY30B MO OUOJ. crienuaibHOCTIM ]| / OUHKeNbIITeH, Anekcel Buranbesud ;


http://www.iprbookshop.ru/58710.html
http://www.iprbookshop.ru/36623.html
http://www.iprbookshop.ru/35562.html
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O.b. IItunen; M-t 6enka PAH. - 3-e u3a., ucnp. u jnoi. - M. : YHUBepCHUTET,
2005. - 455 c.

. I'mpaes M.A., JlaumeB M.M. Meroanueckue yka3aHHs K BBIITOJIHEHUIO

1ab0opaTOPHBIX 3a/1a4 MO eKTpoMarneTumy. Maxaukana. 2003. AT AT'Y.

. Kanamnukos H.II. ®usuxa: HuTepHeT-TecTupoBaHue O0a30BbIX 3HAHHUMA :

[yae6. mocobue] / Kamamnaukos, Hukonait [TaBmosuy, H. M. KoxeBHHKOB. -
CIIO. [u mp.]: Jlanb, 2009. - 149,[11] c.

. Aiizepman M.A. Knaccuueckass mexanuka: [yde0. mocobme] / Aiizepman,

Mapk ApoHoBud. - 3-¢ u3f. - M. : ®usmatnur, 2005. - 378 c.

. 3ucman ['.A. Kypc o6meit ¢uszuku: B 3-x T1.. yueb. mocobue. T.2:

DnexkTpuyecTBO U MarHeTusM / 3ucman, ['upm AGpamosuy, O. M. Togec. - 7-
e u3f., crep. - CII6.: Jlans, 2007. - 352 c.

. Tamm W.E. OcHOBBI Teopuu »sJiekTpuyecTBa: [y4eb. mocobue mis ¢us.

cnenuaibHocTe yH-ToB] / Tamm, Urops EBrenbeBuu. - 11-e uzz., uchp. u
nom. - M. : ®usmatnurt, 2003. - 615 c.

. DJNeKTpoMarHeTu3M. 3ajaud M pelieHus: Meroi. mnocobue / Deneparn.

areHTCTBO Mo oOpa3oBanuio, Jlarect. roc. yH-T; [coct. M.U. [lanmeB]. -
Maxauxkana: UTTL[ AT'Y, 2005. - 138 ¢. - 80-00.

. Mbapuon J[x.b. Obmas ¢pusnka ¢ OuonorunueckuMu npumepamu. M., Beicias

mkosa, 1986.

. 300enko B.A. Kparkuii kypc Ouogorndeckod Qu3nku [DIEKTPOHHBIM

pecypc]: yduebHoe mocobme/ 3006enko B.A., Ilnyraxun I'.A.— DiekTpoH.
TekcToBbie nanHbie.— CapartoB: A#t [Iu Op Menua, 2018.— 229 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/69314.html. — DBC «IPRbooks» (dama
oopawenus: 14.10.2021).

10.Kypc dbusuku [DnexTpoHHbIN pecypc] : yueObnoe nmocodue / A.H. Jlapuonon

[1 1p.]. — DneKTpoH. TEKCTOBBIE NaHHblEe. — BopoHex: BopoHexckuii
l'ocynmapcTBennslii  Arpapuslii  YHuBepcuteT wum. HWMwmneparopa Ilerpa
[lepBoro, 2016. — 203 c. — 978-5-7267-0929-1. — Pexwum noctyna:
http://www.iprbookshop.ru/72682.html (oama obpawenus: 14.10.2021).

9. IlepeueHb pecypcoB HH(pOPMANMOHHO-TEIEKOMMYHUKAIIMOHHOW CeTH

«I/IHTepHeT», HGOﬁXOI{I/IMBIX AJId OCBOCHUSA JUCIMUILJIMHBI.

1.

DnekrponHo-6ubOaMoTeuHas cucrema (OBC) IPRbooks (www.iprbookshop.ru).
JIunensuonnsrii goropop Ne 6984/20 Ha >MeKTPOHHO-OMOIMOTEYHYIO CUCTEMY
IPRbooks ot 02.10.2020 r. Cpok aeiictBuit moroBopa co 02.10.2020 r. mo
02.10.2021 r.

Moodle [Creyuanvnoni ¢usuueckuii npakmuxym no soeproil @usuke]:
cucmema GupmyanibHo2o obyuyenuem: [6aza Oanuvix] / [Hae. 2oc. yH-m. —
Maxauxana, 2. — Jocmyn uz cemu /[I'Y unu, nocne pecucmpayuu uz cemu yH-
ma, u3 Jawbou mouku, umewuei oocmyn 6 unmepuem. — URL:
http://moodle.dgu.ru/ (0ama obpawenus: 27.09.2021).
DnextpoHHo-6mOmoTeunas cuctema (ObC) «YHuBepcuterckas OuOIMOTEKA
onyaiim»: Www.biblioclub.ru. JToroBop 06 oka3zanuu WHGOPMAIIMOHHBIX yCIYT
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No 131-09/2010 ot 01.10.2020r. Cpok nerictBusi nporoBopa ¢ 01.10.2020 go
30.09.2021 r. 537HanMeHOBaHMIA.

4. DnexktpoHHO-OnOMMoTeunas cuctema «3bC JIAHb hitps://e.lanbook.com/.
JoroBop NeCOb HB-278 Ha snexktpoHHO-0MOiMoTeunyro cucremy JIAHD ot
20.10.2020 r. Cpok neiictBuii gorosopa co 20.10.2020 r. mo 31.12.2023r.

5. Hayunas »snextponHas Oubnmoreka http:  //elibrary.ru.  JlunensuonHoe
cornamenue Ne 844 ot 01.08.2014 r. Cpok aeiictBust cornamenus ¢ 01.08.2014
r. 0€3 OrpaHHYEHHUs CPOKaA.

6. HammonaneHass  snexkTpoHHas  OumbOnmoteka  https:/H30.pd/.  Jlorosop
Nel01/HOB/101/HOB/1597 o mnpenoctaBieHnn gocTyna kK HanmoHanbHON
anekTpoHHOM Oubimoreke ot 1 aBrycra 2016 r. Cpok aeicTBusi AoroBopa c
01.08.2016 r. 6e3 orpanuuyeHus cpoka. JloroBop MOXKET MPOJOHTHUPOBATHCS
HEOTPAaHWYEHHOE KOJIMYECTBO pa3, €CJIM HU OJHA M3 CTOPOH HE KEJIAaeT €ro
pPacTOpPrHYTh.

7. Web of Science: Web of Science Core Collection 6a3sr mannsix Clarivate.
Cpok neictust a0 31.01.2021 r. ITucemo POOU ot 07.07.2020 r. Ne 692 o
MIPEIOCTaBIICHUN JIMIIEH3MOHHOTO JIOCTyla K COJAEpXaHWi0 0a3 JTaHHBIX
Clarivate B 2020 r. webofknowledge.com

8. Scopus: Scopus uzmarensctBa Elsevier B.V. Cpox aeiicteus g0 31.01.2021 r.
[Tucemo PODOU ot 19.10.2020 1. Ne 1189 o mpeaocTaBiieHUN JTULEH3UOHHOTO
JOCTyNa K coJiepaHuio 0a3bl JaHHBIX Scopus uzaarenbcTBa Elsevier B.V. B
2020 r. https://www.scopus.com

9. MexayHapoaHoe u3aarejJbcTBO Springer Nature Kosutekmus XypHaJoB,
KHUT W 0a3 JaHHBIX wu3gatenbcTBa Springer Nature. Cpok JedcTBUS 0
31.01.2021 r. [Mucemo PODPU ot 17.07.2020 r. Ne 743 o mpenocraBieHUU
JUIIEH3UOHHOTO JIOCTYyMa K COJEp’KaHUI0 0a3 JaHHBIX U3JIaTeIbCTBA Springer
Nature B 2020 1. Ha  yCIOBUSAX  HAI[MOHAJIBHOM  MOJIHUCKHU
https://link.springer.com/

10.2Kypnansr American Physical Society. Bbaser mammeix APS (American
Physical Society). Cpok neiictBuss g0 31.01.2021 r. ITucemo PODU or
10.11.2020 r. Ne 1265 o0 mnpenocTaBlIeHUM JHMIEH3UOHHOIO JOCTyNa K
comepkannto 0a3 nmanHeix  American Physical Society B 2020 1.
http://journals.aps.org/about

11. YHuBepcurercKas uHopManMOHHAA cucremMa POCCHA
https://uisrussia.msu.ru/
12. http://www.phys.msu.ru/rus/library/resources-online/ - DJICKTPOHHBIE

ydeOHble MMocoOus, M3JaHHbIC MpenoaaBaTessiMu (GU3MUECKOro (aKyibTeTa
MI'V.

13. http://www.phys.spbu.ru/library/ -  smextponHble  y4eOHBIE  TOCOOUS,
W3aHHBIE  TpenojaBatesiMu  pusudeckoro  (dakyiaprera  CaHKT-
[TeTepOyprckoro rocyHUBEpCHUTETA.

10. Mertoauyeckue yKazaHus AJds  OOYyYAUIIUXCA 1O OCBOCHHIO
AUCHUIIMHBI.
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y‘l€6HO-M€TO,Z[I/I‘ICCKI/IX MaTCpHualiosB, MpEeaOCTaBIACMbBIX

CTyZI€HTaM BO BpEMSI 3aHSATHIA:
e pa0oyue TeTpaau CTYICHTOB;
® HAIJISIHBIC ITOCOOMS,
® CJIOBapb TEPMHUHOB IO Kypcy 00111ei Pu3uku;
® TE3UCHI JIEKIUH,
® Pa3JaTOYHBIN MaTepHal MO TEMATUKE JICKIIHM.

Bun yuebHbIX
3aHATUI

Opl"aHI/I3aI_[I/I$I ACATCIbHOCTU CTYyACHTA

Jlexuyusn

Hanucanne koHCHEKTa JEKIUI: KPATKO, CXEMaTUYHO, ITOCIEA0BATEIIHHO
(bUKCUpOBaTh OCHOBHBIC IIOJIOKEHHS, BBIBOABI, (POPMYIHUPOBKHU,
0000111eHus; TTOMeUaTh Ba)KHbIE MBICITHU, BBIJICIATH KIIOUEBHIE CIIOBA,
TepMuHBI. [IpoBEpKa TEPMUHOB, MOHATHI C MTOMOIIBIO SHIIMKIIONEIHH,
CJIOBapeil, CIPaBOYHUKOB C BBINHCHIBAHUEM TOJKOBAHWI B TETpaib.
O603HauuTh BOMPOCHI, TEPMHUHBI, MaTepuaj, KOTOPHIA BBHI3BIBACT
TPYAHOCTH, ITIOMETUTh M TMOMNBITATHCS HAWUTH OTBET B PEKOMEHYEMOMU
muteparype. Eciam camocTosTensHO He ynaerca pa3o0parbcs B
Matepuaine, HeoO0Xoaumo chOpMyIHpOBaTH BOMPOC U 33JaTh
MPErnoJaBaTeNI0 Ha KOHCYIbTAIIMH, HA TPAKTUYECKUX paboTax.

Ilpakmuuecku
e 3aHamus

[IpopabGoTka paGoueil mporpaMMebl, yaesss oco00e BHUMaHUE LENIIM U
3aa4aM CTPYKTYpE M COJICP)KAHHUIO TUCIUILTUHBL. KOHCIEKTHpOBaHUE
UCTOYHHKOB. PaboTa ¢ KOHCIIEKTOM JICKIIUW, TOJArOTOBKA OTBETOB K
KOHTPOJBHBIM BOIIPOCAM, MPOCMOTP PEKOMEHAYEMOH JIUTEepaTyphl,
paborta c TekcToM. Pemienne pacueTHo-TpaduyecKuX 3aJaHmi, pelieHue
3aJ1a4 1Mo aJrOpUTMY | JIp.

Peghepam

[Touck nurepaTypsl U cocTaBieHHe OUOIHOrpaduu, UCIONb30BAHUE OT
3 no 5 HayuHbIX pa0OT, HU3J0XKEHHE MHEHHUS aBTOPOB U CBOETO
CYXJIEHUS 110 BHIOPAHHOMY BONPOCY; M3JI0)KEHHE OCHOBHBIX aCIEKTOB
npobnembl. Kpome Toro, mpuBeTCTBYEeTCS MOMCK WHGOPMAIMH IO TEME
pedepara B MHTEpHETE, HO C 00S3aTEIHLHON CCHIJIKONM Ha MCTOYHHUK, U
MoJpasyMeBaeTCsi HE  IMpocTas  KOMIWIALMSA ~ Marepuaiga, a
CaMOCTOATENbHAsA, TBOPUECKAs, aHATUTHYECKas padoTa, ¢ BbIpaKEHHEM
COOCTBEHHOTO MHEHHS II0 paccMaTpuBaeMOW TeMe€ W TPaMOTHO
CIETaHHBIMM  BBIBOJAMH M 3akimodeHHeM. (O3HaKOMHTbCA  CO
CTPYKTYpoO# u ohopmiieHneM pedepara.

Iloozomoexa k
IK3AMEHY

[Ipy nNOAroTOBKE K OJK3aMEHYy HEOOXOAMMO OPHEHTHPOBATHCS Ha
KOHCIIEKTBI JICKIIUH, PEKOMEHIYEMYIO JIUTEPATYPY U JIP.

Camocmoamenvhasn paboma cnmyOoeHmoe peaiusyemcs 6 euoe:

® [IOJIFOTOBKU K KOHTPOJIbHBIM paboTaM;

® [IOJITOTOBKU K MPAKTUUYECKUM 3aHSATHUSIM;

e odopmiieHHS J1Ta0OPATOPHO-TIPAKTUYECKUX pPabOT (3amojHeHue TaOJIuIL,
pelieHre 3aa4, Han1ucaHue BbIBOJIOB);

® BBHINIOJIHCHUS ~ WHAWBUAYATbHBIX  33JaHMM 1O  OCHOBHBIM  TeMaMm
JACHUTUINHBL

e HanucaHue pedeparos 1o npodiemMam JUCHUTIIMHBI "DOu3nka'.

e 00s13aTEIBHOE MOCEIICHUE JIEKIIUI BEAYIIETro MPEno1aBaTeis;
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® JICKUIMA — OCHOBHOE METOJMYECKOE PYKOBOACTBO IIPU H3YUYEHUU
JTUCIMIUIMHBI, HauOoJee ONTUMAIbHBIM 00pa3oM CTPYKTYPHUPOBAaHHOE U
CKOPPEKTHUPOBAHHOE HA COBPEMEHHBIN MaTeprall;

® B JIGKIUHU TIYyOOKO M MOAPOOHO, apryMEHTHUPOBAHO M METOJOJOTHYECKU
CTPOTO pacCMaTPUBAIOTCS IJIaBHBIE TIPOOJIEMBI TEMBI,;

e B JIEKIMM JAKOTCA HEOOXOAUMBIE pa3Hble MOJIXOJbl K HCCIEAYEMBIM
npobJiemMam;

® TOJArOTOBKY U aKTUBHYIO pabOTy Ha JJaDOpAaTOPHBIX 3aHATHUSAX;

® [IOArOTOBKA K JJA0OPATOPHBIM 3aHATUSAM BKIIOUYAET MPOPAOOTKY MaTEPUATIOB
JIEKLIHIA, PEKOMEHJOBAaHHOW y4eOHOM JTUTEPATyPHI.

11. Ilepeyenb UWHGPOPMANUOHHBIX TEXHOJOIMHA, WCIOJb3YeMbIX NpPH
OCYLLECTBJICHMH O00pa30BaTeIbHOI0 Mpouecca M0 AUCHUIUIMHE, BKJIHYas
nepevyeHb MPOrPaAMMHOr0 ofecrevyeHUs] ¥ MH(POPMANHOHHBIX CIPABOYHBIX
CHCTEM.

VYyeOHass M HayuyHas JuTeparypa No Kypcy. Bupaeozamucu, cBsi3aHHBIE C
IpOrpaMMoOi Kypca, KOMITbIOTEPHBIE IEMOHCTPAIMN, TEXHUYECKUE BO3MOKHOCTH
JUISL KX TIPOCMOTpa U npociyimnBanus. CBOOOIHBIN nocTyl B MIHTEpHET, Hanu4uue
KOMITBIOTEPHBIX MPOrpaMM OOIIETO Ha3HAYEHUSI.

1. ITporpammuoe obecnieuenue s gekuuii: MS Power Point (MS Power Point
Viewer), Adobe Acrobat Reader, cpeactBo mnpocmorpa H300pakeHHUH,
TaOJUYHBIN TpoLIeCcCop.

2. [IporpamMmMHOe obecrieueHne B KOMIbIOTEpHBIN Kiacc: MS Power Point (MS
Power Point Viewer), Adobe Acrobat Reader, cpenctBo mnpocmoTtpa
uzoopaxenwuii, Mutepuer, E-mail.

12.0nucanue MaTepHajibHO-TEXHHYECKOH 0a3bl, HeOOXOAUMON JIA
OCyIIIeCTBJICHUS] 00Pa30BaTEJIbHOI0 MPOLEeCcCca MO AMCHUIINHE.

KoMmiekT  MyJnpTUMEOUWHBIX  CHAUJI-JEKIUH 10  BCEM  paszjeiiam
JIACHUTIINHBI.

KoMIiekT aHUMHPOBAHHBIX MHTEPAKTUBHBIX KOMITBIOTEPHBIX JEMOHCTPAIIH
0 PsITY Pa3/iesiOB JUCIUILINHBI.

3akperyieHue TEOPETHUYECKOr0 Marepuaja U MPUOOpPETeHHE MPaKTUYECKUX
HaBBIKOB HCIIOJB30BaHUS amnmapaTypbl JJisi TPOBEPKU (PU3MUECKUX 3aKOHOB
oOecrieunBaercs JlaboparopusiMu puzndeckoro npakrukyma — 10 nad. (MexaHukw,
MOJIEKYJISIpHON (U3UKH, DJIEKTPUUECTBO WM MarHeTu3Ma, ONTUKH, aTOMHOU U
saiepHON (PU3UKH).

[Ipyu mpoBeneHMHM 3aHSITUH  HUCIOJB3YIOTCS KOMIIBIOTEPHBIE  KJIACCHI,
OCHAILIEHHBIE COBPEMEHHOW KOMITBIOTEPHON TEXHUKOM.

[Ipy W3I0KEHHH TEOPETHUYECKOTO MaTepHania HUCHOJIb3YETCS JIEKIMOHHBII
3a]l, OCHAIICHHBIM  MYJbTUMEIWA  MPOEKIIMOHHBIM  O0OpyIOBaHHEM U
VHTEPAKTUBHOU JTOCKOM.



