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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

OcHOBHOH 11eJbI0 U3yYeHHs yueOHOM quctuiuinabl «Pu3nkay sBiseTcs GopMupoBaHe
y oOyuaronierocs KOMIETEeHIMH 1J1s IPOU3BOACTBEHHO-TEXHOJIOTMYECKOM, pacyeTHO-
MIPOEKTHOM,
IKCIIEPUMEHTATBHO-UCCIIE0BATENILCKON U OPraHU3aIMOHHO-YIIPABICHYECKOH e TETbHOCTH.
ITpon3BOICTBEHHO-TEXHOJIOTHYECKAs AEATEIbHOCTD:
- Opranuzanus padboT M0 MPUEMKE U CKJIAJHMPOBAHUIO MaTePHAIOB, KOHCTPYKIHUHL, 11O
palMOHATILHOMY UCIIOIB30BAHUIO CTPOUTEIBHBIX MAIIMH, JHEPTETHUECKUX YCTAHOBOK,
TPAHCHOPTHBIX CPEACTB, TEXHOJIOIMYECKON OCHACTKH;
- BBITMIOJIHEHUE MOHTaXa CTPOUTEIHHOIO 000PYA0BaHUS, B COOTBETCTBUH C IPOCKTOM
IPOM3BOJICTBA paboT, pabOYMMHU YepTexkaMU, TPEOOBAHUSIMHU HOPMATUBHBIX JTIOKYMEHTOB;
- IPOBOJIUTH UCIIBITAHUE U HATAJIKY 000PYAOBaHMUS.
PacueTHO-TIpOEKTHAS AEATEIBHOCTD:
- CaMOCTOATEJIbHOE ITPUOOpeTeHne HeOOXOAMMBIX 3HAaHUM U3 Pa3HbIX UICTOUHUKOB,;
- YMEHHUE HCIOIb30BaTh MPUOOPETEHHBIC 3HAHUS JJIs1 PEIICHUS TI03HABATEIbHBIX U
NPaKTUYECKHX 33/1a4;
- IpuoOpeTeHne KOMMYHUKATUBHBIX YMEHUH, pa0oTasi B pa3IMuHBIX IPYIIIAX;
- pa3BUTHE CHCTEMHOT'O MBIIIJICHHS,
- 00paboTKa Pe3yIbTaTOB HKCIEPUMEHTATIHHBIX UCCIIEIOBAHHIA C TIPUMEHEHUEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUN M TEXHUYECKUX CPEJICTB;
DKcIepUMEHTATbHO-UCCIIeIOBATEIbCKAS e TETbHOCTH!
- yyacTue B paboTax IO OpraHU3alMH U IPOBEICHHUIO SKCIIEPUMEHTOB Ha JIEHCTBYIOIIUX
00BEKTax 110 33/1aHHONH METO/IUKE;
- pa3BUTHE UCCIIEIOBATEIBCKUX YMEHHH, TAKMX KaK BBIABICHHE TPOOIEMBI, cOOp HH(pOpMAIIHH,
aHaJu3, IOCTPOECHUE TUIOTE3, 0000IICHHE;
- OpraHu3alus 3aIUTHl 00BEKTOB HHTEIUIEKTYaIbHON COOCTBEHHOCTH U PE3yJIbTaTOB
UCCJIEIOBAaHUM U pa3pabOTOK KaK KOMMEPUYECKOU TallHbI MTPEANPHUSATHS.
OpraHu3anroHHO-yIpaBiIeHYecKas AesITeIbHOCTD:
- KOHTPOJIUPOBATH TEXHOJOTHUECKYIO MOCIIEIOBATEILHOCTH MMPOU3BOACTBA pabOT, COOIOIEHHUE
TpeOOBaHUI OXpaHbl TPYy/Ja, TEXHUKU 0€30IIaCHOCTHU U 3allUThl OKPYXKAroIel cpeibl;
- OKCIUTYaTUPOBATh 0O0PYI0BaHHE MPOMBIIIIEHHBIX U TPAKAAHCKUX 3/1aHUH C y4eTOM
HHEProcOEperaroIuX TEXHOIOTHIA,
- YUTATh U BBINOJIHATH pabodne yepTexu 000py10BaHUs, PACCUUTHIBATH OCHOBHBIE TEXHUKO-
HYKOHOMHYECKHUE IMOKA3ATENH IS TEILHOCTH U OLIEHUBATh UX A(P(PEKTUBHOCTD.

B paboueii mporpamme no «®@u3nke» 3aj105Kk€Hbl OCHOBBI (POPMHUPOBAHUS Y OYAYIIHUX
OaxanaBpoB MOJX0/a K PEHICHUIO MPOPECCUOHANBHBIX 3a/1a4, OPUEHTUPOBAHHBIX Ha
NPUKIIAJAHON BU (BUIBI) MPO(hECCHOHATBHON AEATEIbHOCTH KaK OCHOBHOM, YTO peajin3yercs Ha
OCHOBE COBPEMEHHBIX 3HAaHUH (DyHaMEHTaNIbHBIX 3aKOHOB (DU3UKH, a TAaKXKe
€CTECTBEHHOHAYYHBIX IPEJCTABICHUN O MaTepUH, ABUKEHUH U (YyHIaMEHTAIbHBIX
B3aMMOJECHCTBUAX.

Jucnunnmna «Pu3rKa», OTHOCSIIASACA K €CTECTBEHHOHAYUHBIM JTUCIUIUIMHAM, PEoaraet
Takxe popMupoBaHue y Oyaynmx 0akaaaBpoB HaBBIKOB U YMEHHH B CIEAYIOUINX 00JIACTSIX:

- aHaJIM3 HAYYHO-TEXHUYECKOW MH(OpMAaLIUY, OTE€YECTBEHHOTO U 3apyOEKHOTO OIIbITA IO
TEeMaTHKe UCCIIEOBAHNUS;

- IPOBEJICHUE BBIUYMCIUTEIBHBIX 3KCIIEPUMEHTOB C UCIIOJIb30BaHUEM CTaHAPTHBIX
IIPOrPaMMHBIX CPEJCTB C LIEJBIO MOJIyYEHUSI MaTEMaTUYECKUX MOJIeNIel TPOLECCOB U 0OBEKTOB
aBTOMATH3allMK U yIIPaBJICHMUS,

- IOJITOTOBKA JIJAHHBIX M COCTaBJIeHUE 0030pOB, pehepaToB, OTYETOB, HAYYHBIX MyOIUKAUN U



JIOKJIA/IOB Ha HAYYHBIX KOH(PEPEHIUIX U CEMUHAPAX, YYaCTHE BO BHEJPEHUH PE3yIbTaTOB
MCCJICIOBAaHMM B pa3pabOTOK.

N3yuenne kypca o0meil GU3NMKH B TEXHUYECKOM YHUBEPCUTETE 00YCIOBICHO BO3PACTAOLICH
pOJIbIO (PyHIAMEHTAIBHBIX HAyK B OJArOTOBKE OakaaBpa. DTO CBSI3aHO C TEM, UTO BHEIPEHUE
COBPEMEHHBIX BBICOKMX TEXHOJIOIMH B IPAKTUYECKYIO HHKEHEPHYIO 1€ATEIbHOCTh
IpEeoiIaracT OCHOBATEIbHOE 3HAKOMCTBO PAOOTHUKOB ¢ (PM3NYECKHUMU OCHOBAMU MPOTEKAHUS
COOTBETCTBYIOLUX IPOLECCOB, C KIACCUUYECKUMU U C HOBEHIIMMHU METOIaMH (PU3MUECKUX
uccnenoBanuii. JJaHHbINH Kypc JaéT BO3MOXKHOCTH OyTyIM OakaiaBpaM MOJy4UTh TpeOyeMble
3HaHUS B 00J1aCTH (PU3KKH, a TAKXKe MPUOOPECTH HABBIKU MX JAJbHEHUIIET0 MOMOIHEHUS,
UCIIONB3YS B 3TUX LEJAX pa3iIvyHble (B TOM YHUCIIE — 3JIEKTPOHHbIE) HCTOUHUKU HH(DOpMaIUH.
Bonee Toro, mporpamma aucuuiuinabl «Pusnka» copMupoBaHa TakuM 00pazom, YTOObI HE
TOJILKO JIaTh CTYJEHTaM IpeACTaBlIeHUuEe 00 OCHOBHBIX pa3zenax (GU3UKHU, T03HAKOMUTh HX C
Hau0oJiee BaKHBIMU SKCIIEPUMEHTAIbHBIMU U TEOPETUYECKUMU PE3yJIbTaTaMU, HO U IIPOBECTH
JeMapKalHio MEK/y Hay4YHbIM U aHTUHAYYHBIM II0JIXOJIOM B U3YYEHHH OKPYXKAIOIIEro MUpa.
JlMcuuIuivHa y4uT CTYI€HTOB CTPOUTh MOJICNIN POUCXOSIIUX SBJICHUN U ITPOLIECCOB,
NPUBHBasi IOHUMAaHNUE PUIUHHO-CIIEICTBEHHOM CBS3H MEXTY HUMH, GOPMHUPYS Yy Oy TyIIHX
OaxanaBpoB MOUIMHHO HAYYHOE MUPOBO33pEHUE.

Kpome toro, pusuka co3naer yHuBepcalbHy0 0a3y /i U3ydeHus o0enpodeccuoHaIbHbIX U
CHeNHATbHBIX AUCIUILINH, 3aKJIaAbIBacT (PyHJAMEHT TOCIEAYIONIero 0Oyu4eHus] B MarucTparype,
acniupantype. OHa 1aéT LenbHOe MpeICTaBlIeHHe 0 (PU3MUECKUX 3aKOHAX OKPYXKArOIero Mupa B
UX €MHCTBE U B3aHUMOCBSI3H, BOOPY)KaeT 0akanaBpoB HEOOXOAMMBIMU 3HAHUSMHU Ul PELICHUS
HAy4YHO-TEXHUUYECKUX 33/1a4 B TEOPETUUECKUX U MPUKJIAJHbBIX aCIIEKTaX.

3aauy JUCIUIUINHBIL:

- (hpopmHpoBaHUE Y CTYZEHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUpAa,

- OCBOCHHME OCHOBHBIX (DU3NYECKHUX TEOPUH, TO3BOJISIOIINX ONKMCATh SIBJICHUS B IPUPOJIE, U
IIPEAEIIOB IPUMEHUMOCTH 3TUX TEOPHUN JUJISl PEIICHUs COBPEMEHHBIX U NTEPCIEKTUBHBIX
TEXHOJIOTMYECKUX 3a7a4;

- OBJIaICHUE (PYHAAMEHTAIbHBIMU MPUHIMIIAMU U METOAAMU PEIICHUS HAyYHO-TEXHUYECKHX
3a/1a4, MPUOOPETEHNE HABBIKOB SKCIIEPUMEHTAIIBHBIX UCCIIEJOBAHUN U OLIEHKH CTENIEHU
JIOCTOBEPHOCTH IOJIy4a€MBIX PE3YJILTATOB;

- (hopMUpOBaHHME HABBIKOB M0 MPUMEHEHUIO MOJI0KEHUH (QyHAaMEHTaIbHON (HU3UKHU K
rPaMOTHOMY HaYYHOMY aHAJIU3y CUTYyallUi, C KOTOPHIMU OakanaBpy NpUAETCS CTAIKUBATHCS
IIPU CO3JaHUU HOBOW TEXHUKH U HOBBIX TEXHOJIOTH;

- 03HaKOMJIEHHME CTYJI€HTOB C UCTOPHUEH U JIOTUKOM pa3BUTHS (PU3UKU U OCHOBHBIX €€ OTKPBITH.

B pesynpraTe 0cBOCHMS IUCHUIUIMHBI «PU3NKa» CTYACHT JOJKEH HAYYUTHCS UCIIOJIB30BATh
3aKOHBI (U3HKH B BAKHEHIIMX MPAKTUYECKUX MPUIOKEHUSIX; TO3HAKOMHUTHCSI C OCHOBHBIMU
($U3NUEeCKUMU BETMUMHAMHU, 3HATh UX ONpEeNeHUEe, CMBICI, CIIOCOOBI U €IMHUIIBI UX
U3MEpPEHUs; IPEICTaBIATh ce0e PyHAaMeHTaIbHbIe PU3NUYECKUE SKCIIEPUMEHTHI  UX POJIb B
pa3BuTHU Hayku. Kpome Toro, CTyIeHT AOKEH TPUOOPECTH HaBBIKK pabOThI ¢ pubopaMu 1
000pyIOBaHUEM COBPEMEHHOMN (U3NUECKOM Ja00opaTOpun; HABBIKKA UCTIONIb30BaHUS Pa3IMYHBIX
METOJUK (PU3NUECKUX U3MEPEHUN U 00pabOTKHU SKCIIEPUMEHTAIbHBIX JaHHBIX; HABBIKU
MIPOBEJCHUS a/IeKBaTHOTO (PU3MUECKOTO M MATEMAaTUYECKOTO MOIETTUPOBAHUS, a TAKXKe
NPUMEHEHUS METOA0B (PM3UKO-MATEMATHUECKOTO aHAIN3a K PEILICHUIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U TEXHUYECKHUX MPOOIIEM.

®dusmka, Kak Hayka 0 Haubosee o0IIMX 3aKOHAX MPUPOIBI B TOM UM HHOW CTETIEHU UMEEeT
HEINOCPEACTBEHHYIO CBS3b IPAKTUYECKU CO BCEMU AMCLUIIIIMHAMMY, U3Yy4aeMbIMU Ha
MPOTSKEHUH BCET0 MHCTUTYTCKOTO Kypca. B yacTHOoCTH, Ha 3akoHaX (PU3MKU OCHOBaHa paboTa
BCEX COBPEMEHHBIX aBTOMATUYECKUX YCTPOUCTB Mepenadn, coopa u 00paboTK HH(GOpMAIHH.



VIMeHHO 103TOMY B IpOLIECCe YTSHHUS JIGKIIMHI JIeTaeTcsl ynop Ha (U3NYECKUN CMBICIT SIBJICHUH,
HaOJII01aeMBIX B OKPY>KAIOLLEM MUDE.

2. Mecto yueOHoii JucuMmiiMHbl B cTpykrype OII BO

YyeOunas qucuurinHa "@u3uka" otHocutces K 0oky 1 " lucturummael (Moaynn)" u
BXOJIUT B €ro 0a30BYIO YacCTh.

3. Ilnanupyemble pe3yJibTaThbl 00y4eHHs N0 JUCHUILINHE (MOAYJII0), COOTHECEHHBIE €
IUIAHUPYEMBIMH pe3yJIbTaTaAMHU 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

[Ipouiecc n3yueHus: AUCIUILTMHBI HATIPaBIIeH Ha POPMHUPOBAHUE CIIETYIONTUX
KOMIIETECHIINH:

OIIK-2 CrnocoGeH ¢popMyaupoBaTh 3aJja4u YIIPaBICHUS B TEXHUYECKUX CUCTEMaX Ha
OCHOBE 3HaHUH 1O MPOMUIHLHBIM pa3jieliaM MaTEeMaTHISCKUX U €CTECTBECHHO-
Hay4HbIX JUCLUILUIUH

YK-1 Crnioco0eH oCyIecTBIATh MOUCK, KpUTUUECKUN aHAJIU3 U CUHTE3
UH(OpMAIMHY, TPUMEHATH CUCTEMHBII MTOXO0JT U PELICHHS TOCTaBICHHBIX
3amaq

4. O01mas TpyA0eMKOCTh JUCHUIIJIMHBI COCTABJIsIET
8 3aueTHbIX enuHuIl (288 ak. 4.).
5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

[IpenogaBanue qucHUIUIMHBI «DU3UKA» OCYIIECTBISETCS B POpME JTEKIIHIA,
1a00paTOPHBIX padOT U MPAKTUUECKUX 3aHATUN.JICKIIUK TPOBOIATCS B TPAIUIITMOHHOM KJIACCHO-
YPOUHOH OpraHU3allMOHHON (hopMe, IO TUITY YIpPaBIECHUS O3HABATEIBLHOMN NESTEIIbHOCTHIO Ha
100 % sBNAIOTCS TPaAULIMOHHBIMU KJIACCHUYECKU-TIEKIITUOHHBIMU (00BICHUTENBHO-
WuTIoCTpaTuBHBIE).JIJabopaTopHbIE pabOTHl OPraHU30BaHBI C UCIIOIH30BAHUEM TEXHOJIOTHI
pa3BuBaroiero ooydenus.Jlaboparopusie padboTsl (36 4acoB B IEPBOM CEMECTPE) MPOBOSATCS C
WCIIOJIb30BAHUEM UHTEPAKTUBHBIX TEXHOJOTUMN: MPU MOATOTOBKE K 3aIIUTE Pad0T KaXKI0TO
LIMKJIa PEno/iaBaTellb OPraHU3yeT JUCKYCCHIO 0 00CYKIEHUIO TEOPETUUECKOT0 MaTepuana
n1abopaTopHbIX paboT, a, TIABHOE — MO OOCYKACHHUIO Pe3y/IbTaTOB BHIMOIHEHUS U pacuéTa
norpemHoctel. [lnan o0cyxaaemMbIx BOIPOCOB MPUBEIEH B CIUCKE KOHTPOJIbHBIX BOIIPOCOB B
KOHIIE METOAMYECKUX YKa3aHHUH K Kax10i naboparopHoit padote. J[anee Bo Bpemsi 3aIIUThHI
nabopaTopHOit paboThI (WM LKKIIA JJA0OPATOPHBIX padOT, 00BEANHEHHBIX €IUHON TEMATUKOMN )
OTBET KaXJ0ro cTyAeHTa oueHnBaercs no cucreMe PUTM-MUUT. [Ipu BbInOTHEHUT
n1ab0opaTopHBIX paboT UCIIONB3YeTCsl BUPTYalbHbIN MpakTukyM.CaMocTosTenbHas paboTa
CTYyJICHTa OpPraHW30BaHa C UCTOJIb30BaHUEM TPAIUIIMOHHBIX BUIOB pa0boThl. K TpaauioHHBIM
BHJ1aM paboThI (17 4acoB B MepBOM CEMECTPE) OTHOCATCS paboTa C JICKIIMOHHBIM MaTepUajIoM,
paboTa ¢ yueOHBIMU TOCOOHSIMH, MTOATOTOBKA K MOTYYSHHIO TOMYCKA, BHITIOTHEHHUIO U 3aIIUTE
nabopaTopHBIX paboT. OleHKa MOJYICHHBIX 3HAHUM, YMEHUW W HABBIKOB OCHOBaHA Ha
MOIYJIbHO-peUTHHTOBOM cucteMbl PUTM-MUUT. ®oHbI OLIEHOUHBIX CPEACTB OCBOCHHBIX
KOMIIETEHIIMI BKIIIOUAIOT BOIIPOCHI TEOPETUUECKOTO XapakTepa AJis OLEHKH 3HAaHUH.
Teopernueckne 3HAHUS TPOBEPSIFOTCS MYTEM IPUMEHEHUS TAKUX OPTaHU3AIMOHHBIX (OpM, KaK
WHJUBU]IyaJIbHbIE U TPYIIIOBBIE OMPOCH], COBMECTHBIN MOUCK peleHus (METOA MO3TOBOTO
HITypMa, HAalIPUMED), BBIIIOJIHEHUE TECTOB C UCIOJIb30BAHUEM KOMITBIOTEPOB. .

6. Conep:kanue JTUCHUILINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejam)

PA3JIET 1
MEXAHUKA




Tewma 1: Ilpenmer u 3amaun GU3UKH.

KuHeMaTuka: OCHOBHBIE IOHATHUSA. J[BUYKEHHUE 110 IPAMOM: CKOPOCTb, YCKOPEHHUE.
Kpuponuneiinoe nBuxenue. HopMmanabHOE U TaHreHIMAIbHOE yCKOopeHue. KunemaTtuka
BpAILaTEIbHOIO ABUKCHHUS: YTII0Basi CKOPOCTh U YIJIOBOE YCKOPEHHE, UX CBA3b C JIMHEHHON
CKOPOCTBIO U YCKOPEHHEM.

Tema 2: UnepunanbHble CUCTEMBI OTCUETA U IEPBbII 3ak0H HbroTOHA.

Bropoii 3akon Hetotona. Macca, ummyssc, cuina. LleHTp Macc cucremMbl MaTepUaibHbIX TOUEK.
VYpaBHeHME IBUKEHUS MaTepUalibHOM Touku. Tpetuii 3akoH HproToHa. 3aK0H coXpaHEeHUs
uMmnyibca. 3akoH BecemupHoro tsroreHusi. Cuiibl COPOTUBIICHUS.

Tema 3: JlnHaMuKa BpaIaTeabHOro IBHKEHUS. MOMEHT CHJIbI; MOMEHT HHEPLIMH; MOMEHT
umnyibca. Teopema lllTelinepa. OCHOBHOM 3aKOH AMHAMUKH BpalaTeIbHOTO IBUKEHUS B
CJIy4ae CUCTEMBI TOUEK U B ClIy4ae TBEPAOIO Tela. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCa.
I'mpockorsl.

Tema 4: PaboTa nepeMeHHOM CUJIBL.

MoiHocTs. Kunernueckast s3Heprust Tesa 1npu nocTynareabHOM ABMKeHUH. KuHetnueckas
SHeprus Telsa Mpu BpamarenbHoM aBrkeHun. [Tone cun. KoncepBarusHble n
HEKOHCEpPBATUBHbIE CUJIbL, TpUMephl. [loTeHnnanbHast sueprus. [loreHuuanbHas sHeprus B noje
CHJI TSDKECTH, IOTEHIIMAIbHAs SHEPT U YIIPYTO 1e(hOPMUPOBAHHOM MPYKUHBI. 3aKOH
COXpaHEHHUsI MTOJIHOM MEXaHNYECKON YHEPTHH B M10JI€ HOTEHUUAIbHBIX CUJI. 3aKOH BCEMUPHOTO
TaroreHus. llepsas, BTropas u TpeTbsl KOCMUYECKHE CKOPOCTH.

Tema 5. Ynpyrue HanpskeHus u nedpopmaiu B TBepAoM tese. 3akoH ['yka. Moayns FOnra.
Koad¢unument Ilyaccona. Obuiue cBoiicTBa xuakocted U razoB. CTalinoHapHOE TEUEHUE
UJCAIBHON JKUAKOCTU. Y paBHEHUE HENPEPBIBHOCTH. Y paBHEHHE bepHyiun.

Tema 6: [IpuHIIMT OTHOCUTENBHOCTU U TIpeoOpa3zoBanus [ anuies.

DKcrnepuMeHTalIbHbIE 000CHOBaHMS criennaabHol Teopuu otHocutenabHocTH (CTO). [Toctynate
CTO. OTHOCUTENBHOCTh OTHOBPEMEHHOCTH U npeodpazoBanus Jlopenua. CokpalieHue JUIMHbI 1
3aMeJUIeHHe BPEMEHU B IBIKYIIIUXCS CUCTEMaX oTcueTa. PensaTHBUCTCKUIM UMITYJIBC.
B3aumocss3p maccsl u 3Heprun. CTO u sipepHas 3HepreTuka.

PA3JIEJI 2
PA3JIEJ 2. TEPMOJMHAMMKA Y MOJIEKYJISIPHA ST ®U3NKA

Tema 7: MonexyssipHas Gpu3uKa.

WneanbHblii ra3. YpaBHEHUE COCTOSIHUS UEATBHOTO ra3a. M30XopHbIid, H300apHBIii,
u30TepMUYeCcKui mporiecchl. PeanbHblii ra3. YpaBuenue Ban-nep-Baanbca. OcHoBHOE
ypaBHenue MKT. Pacnpenenenne Makcsenia MOJIEKYJ HIEATBHOTO ra3a 1o ckopocTsaM. OnelT



HItepna. bapomerpuueckas popmyna. Pacnpenenenune bonbiimana. Cpennsist AuMHa CBOOOIHOTO
npoOera MoJieKyJ. SIBeHus mepeHoca (TemIonpoBOIHOCTE, Tu(dy3us, BHyTPEHHEE TPEHUE)

Tema 8: BHyTpeHHsIs1 SHEpTUs Tra3a U €€ U3MEHEHUE.

IlepBoe Hauasio TepMOAMHAMUKH. Y paBHeHHe Maliepa. MonekyasipHO-KMHETHYECKasi TEOPHs
TETI0EMKOCTH. CBSI3b TEIUIOEMKOCTH C YHCIIOM CTENEHeH CBOOO Il MOJIEKYJI raza. AuabaTHBIN
npouecc. [Tonurponnsie npoueccel. [Ipeodpa3oBanue TEIIOTH B MEXaHUYECKYIO paboTYy.
Tennobie Mammnsbl. Lukn Kapao u ero ko3dduiimenT noaesHoro aeicTBusl.

Tema 9: DOMnupuyeckas TeMmrneparypHas mKaia.

ITK1 ITo pa3nemnam 1 (temsr 1-4), 2 (Tema 5) BeICTphIil MUCEMEHHBIN OMPOC, TECTOBBIE KOHTPOJIH,
OLICHKA 3a PElLIEHME 3a/1a4, OIICHKA 32 3alIUTY JIA0opaTOPHBIX padoT. O1leHKa BHICTABIISETCS B
dbopmare PUTM-MUNUT

TepMoanHaMuyecKkoe paBHOBECHE U TeMIiepaTypa. KBasucratndeckue npouecchbl. Y paBHEHHE
COCTOSIHUS B TepMOoiMHaMuKe. OOpaTuMble U HEOOPATUMBIE MTPOLIECCHI.
Bropoe Hauano tepMoauHaMuku. DHTponusa. CTaTUCTUYECKOE TOIKOBAHUE SHTPOIIUU.

PA3JIET 3
PA3JIEJI 3. DJIEKTPOCTATUKA U [IOCTOSIHHBIN TOK

Tema 10: 3akon Kynona.

HanpsixeHHOCTB 351eKTpocTaTudeckoro noiis. Cunosble TMHUM. [IpuHimn cynepno3unuu.
Teopema ["aycca B uHTErpasibHOM opMe U ee TPUMEHEHHUE IS pacyeTa dJIEKTPUUECKUX TTOJICH.
Hupkynsiiust HanpsSKEHHOCTH 3JIEKTpUUYECKOro noss. [loTeHnnan 3neKkTpuieckoro moJs.
3KBI/IHOTGHHI/I3J'II>HI>IC ITOBEPXHOCTH. CBs3b HaprDKéHHOCTI/I U IIOTECHIIKaJJIa.

Tema 11: Dnexkrpudeckoe mose AUIOISL.

Jlurosib BO BHEITHEM 3JIeKTpU4YeckoM rmoste. [lomsipusarust mudnekTpukoB. OpHUeHTAIMOHHBIN 1
neGOpMaIMOHHBIH MEXaHU3MBI MMOJIIpU3aui. BeKTop aekTpuueckoro cMmemieHus. Teopema
["aycca 171t 37€KTPOCTATHUECKOTO TOJISt B TUAJIEKTpUKE. J[MasiekTpruecKas MpOHUIIAeMOCTh
BEIECTBA. DJICKTPHUECKOE MOJIE B OTHOPOJTHOM JUDJICKTPUKE. DIEKTPETHI U CETHETOIIECKTPUKH.
[Teez0nddexr.

JI1rosib BO BHEIIHEM 3JIeKTpUYeckoM moste. [lomsipusarust udnekTpukoB. OpHUeHTAIMOHHBIN 1
neGOpMaIMOHHBIH MEXaHU3MBbI MTOJISApU3aliii. BekTop anekTprueckoro cmemnieHus. Teopema
["aycca 11t 37€KTPOCTATHUECKOTO TOJIS B TUAJIEKTpUKE. JlMasiekTprueckasi MpOHUIIAeMOCTh
BEIECTBA. DJICKTPHUESCKOE MOJIE B OTHOPOJTHOM JUDJICKTPUKE. DIEKTPEThI U CETHETOIIEKTPUKH.
[Teez0nddexr.

Tema 12: [IpoBOJHUKH B 2JIEKTPUUYECKOM IIOJIE.

SJICKTpOCTaTI/ILICCKaSI 3aluTa. 3HeKTp0éMKOCTB IMPOBOAHUKOB U KOHACHCATOPOB. 3Hepr1/151



3apsKCHHOI'O0 MPOBOAHKKA, KOHACHCATOPA

Tema 13: Cuia Toka, INIOTHOCTB TOKA.

Kiaccuueckast Teopust 2JI€KTPOIPOBOAHOCTU. Y paBHEHUE HEIIPEPBHIBHOCTH ISl INIOTHOCTH TOKA.
3akon OMa JJ1s OJHOPOAHOTO YYacTKa LeMu. DIIeKTpuueckoe conporupiienne. CoeTMHEeHNE
npoBoaHuKoB. Tema 14: 3akon Oma B muddepennmansroii popme. 3akon Jxoyns-Jlenna.
3akoH Bunemana-®panna. DIeKTpoABUKYIIAs CHUJla HCTOYHUKA TOKa. 3akoH OMa Jyist
HEOJTHOPOAHOTO y4yacTka menw. [IpaBmia Kupxroda. DnekTpudeckuii TOK B BaKyyMe.

I1K2
ITo paznmenam 2 (Temsl 6-8), 3 (Tembr 9-12)

BricTphIii TUCHMEHHBIN OIPOC,

TECTOBBIE KOHTPOJIH,

OIICHKA 3a 3aIIUTYy J1a00paTOPHBIX padoT,
OIICHKA 32 pa0dO0Ty Ha MPAKTUYCCKHUX 3aHATHUSX.

Onenka BeicTaBisiercs B popmare PUTM-MUUT

PA3/IE] 4
PA3/IEJI 4 MATHETU3M

Tema 15: MarauTHoe MoJie€ TOCTOSHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM.

3akoH Amriepa. Bektop MarHuTHOW MHAYKIIMKA. MarHuTHOE B3aUMOJIEHCTBHE TTOCTOSTHHBIX
TokoB. Cuna Jlopenua. ddext Xomna. [luknorpon. 3akon buo-Casapa-Jlamiaca. Teopema o
LUPKYJISLIUY BEKTOpPa MarHUTHOM MHIYKIMY, IPUMEPBI IPUMEHEHUSI Te€OpeMbl. Buxpesoii
XaopaKTep MarHUTHBIX MOJIEH.

Tema 16: MarauTHbIH ITOTOK.

Teopema I'aycca ans marauTHOrO noJjsi. PaboTta o nepemenieHuto MpoBOJHUKA C TOKOM B
MarHuTHOM 1oJjie. PaMka ¢ TOKOM B OJHOPOJHOU U HEOJAHOPOJIHOM MarHUTHOM IIOJIAX.
MarsuTHOE 10J1€ ¥ MarHUTHBIN JUITOJIBHBIA MOMEHT KpyroBoro Toka. Hamaranuenue
MarHeTukoB. HanpsskeHHOCTh MarHUTHOTO 10J1sl. MaruuTHas nponuiiaeMocts. Kimaccudukarms
MarHeTukoB. PepopoMarHeTu3M.

SBnenue snexkTpomarauTHOM HHAYKIMK. [IpaBuno Jlenna. 3akon ®apazest 371€KTpOMarHUTHOM
uHaykuuu. Buxpessie Toku (Toku ®yko). Camonnaykuusa. MTHAYKTUBHOCTH CONEHOUAA.
SIBnenue B3auMHOM HHAYKUIUHU. TpaHchopmarop. DHEPrust MArHUTHOTO TIOJISL.

Cucrema ypaBHeHUIl MakcBeia B HUHTETpalibHOUM popme 1 (pr3ruecKkuil CMbICT BXOSIINX B Hee
YPaBHEHUI. DJIEKTPOMArHUTHOE I10JI€

Tema 17: SIBnenue anexrpomaruntHoM nHAYKUMHU. [TpaBuiio Jlenna.
3akoH Papajes 31eKTpoMarHuTHONH MHAYKUIKU. Buxpebie Toku (Toku Dyko). CaMOMHAYKLHUS.

NHayKTUBHOCTH cojieHouAa. SIBeHune B3auMHol nHayKuuu. TpanchopmaTtop. Dueprust
MarHuTHoro nojis. Cucrema ypaBHeHuit MakcBesia B uHTerpainbHoOi popMme U pu3ndeckuil



CMBICJI BXOZSIINX B HEE YPABHEHUN. DJIEKTPOMAarHUTHOE I10J1€

PA3JIET S
PA3JIEJI 5. KOJIEBAHUSI 1 BOJIHBL OITTUKA

Tema 18: [lepuonnyeckue npoueccol.

["apmonmnueckue koneOanus. MasTHUKU. YpaBHEHHE KOJICOAHUH U €ro pemeHne. AMIUTUTYAA,
yacToTa U (pa3a koiedbanus. Jueprus koynedanuii. CBoO0HbIC KoJIeOaHus. DHEPrus KojaeOaHHiA.
[Tpumepsb! KoeOaTeTbHBIX JBMKEHUH pa3nuyHON (PU3HUECKON TPUPOIBI.

CBoboaHble 3aTyxarolue KojaebaHus. XapakTepUCTUKU 3aTYXaIOLMUX KOJICOaHUH.

Tema 19: BeinyXaeHHBIE KOJICOaHUS.

Pe3onanc. MexaHn4eckue 1 SJIEKTPUIECKUE aBTOKOJICOATEIIbHBIC CHCTEMBI.
Crnosxxenue xosiebanuii (onenwusi, purypsl JInccaxy). AHaIN3 U CHHTE3 KOJICOAHHH, TOHITHE O
cnekTpe konebanuii. CBsi3aHHBIC KOJIEOaHUSI.

Tema 20: BorHOBOE ABMKEHUE.

[Tnockast rapMoHHYecKast BOJHBL. J[JTMHA BOJIHBI, BOTTHOBOE YHCIIO, (ha30Bast CKOPOCTb.
YpaBaenue BoiHb. OTHOMEPHOE BOJTHOBOE YpaBHEHHE. Y IPYTHE BOJHBI B ra3ax KUJIKOCTSIX U
TBEPABIX TelIaX. DJIeMEHTHI akycTuku. Dpdext JJomrepa.

Tewma 21: CnenctBust u3 ypaBHeHU MakcBesa.

OnextpoMarHuTHbIE BOJIHBL. OnbIThl ['epua. [kana a3nekTpoMarHUTHBIX BOJIH. CKOpPOCTS,
SHEPTHUsl, ”HTEHCUBHOCTbH 3JIEKTPOMArHUTHON BOJHBL. [I0TOK IIIOTHOCTH SHEPTUU BOJIHBI.
Nntepdepentust BonH. Ctosune BonHbl. MHTEepdepenuns ceera. OnbiT FOnra. UaTepdepomerp
Maiikenscona. UnTepdepenius B TOHKUX MiieHKax. [I[pumeHeHne nureppepeHuu.

Tema 22: UntepdepeHiys BOJIH.

Crosiune BonHbl. UnTepdepenmus ceera. OnbiT FOHra. Matepdepomerp MaitkenbcoHa.
WuTepdepenius B TOHKUX TUieHKax. [[puMeneHne nutepdepeHmu.

Tema 23: [Ipunnun I'rolirenca-®penens.

Merton 30u @penens. Judpakuns Openens Ha npocTedmux nperpagax. Audpakuus
®paynrodepa Ha 0HOI 1 ABYX mensax. Audpakumronnas pemerka. ['onorpadus. Andpaxims
PEHTI€HOBCKHUX JIy4eil Ha KPUCTAIUNINYECKON PEIIETKE.

®opma U cTeneHb NoIApU3ali MOHOXPOMaTHYeCKUX BOJIH. [lomyuenue u aHanus JIMHENHO-
MOJISIPU30BAaHHOTO cBeTa. 3aKoHbI bprocrepa, Mamntoca. JInHeliHOe 1By TydenpeIOMIICHHE.
[TpoxoxxaeHue cBeTa yepes JIHelHble (ha30Bble TNIACTUHKH. MICKycCTBEHHAs: onTHYecKast
annzotponusi. Doroynpyrocts. BpamieHue miockocTu moaspu3anuu. DISKTPOONTHICCKUE 1
MarauToontuieckue 3pdexrsl. Kuakue KpucTaibl.

Hucnepcus ceera. @a3zoBas U rpynIoBas CKOpocTH BOJH. [loriomnenue u paccessHue CBeTa.



K1
ITo paznmeny 5 (temsr 15 - 20)

bBeICTpBIN MMCBMEHHBIHN OIIPOC,

TECTOBbIE KOHTPOJIH,

OLICHKA 32 3aIIUTY Ja00opaToOpHBIX PaboT,
OLIEHKa 3a paboTy Ha MPAKTUUYECKUX 3aHATHSIX.

Ouenka BeicTaBisieTcs B popmare PUTM-MUNUT

Tema 24: ®opma u cTeneHb NOJSIPU3aAIUA MOHOXPOMATHYECKUX BOJIH.

[TonyyeHnue u aHanu3 JTMHEMHO-TIOIIPU30BAHHOTO CBeTa. 3aK0oHbI bprocTepa, Mamtoca.
Jluneiinoe nBynyuenpenomiienue. [Ipoxoxaenne ceeta uepes JuHEHHbIE ()a30BbIE TUIACTUHKHU.
HckyccTBeHHast onTuieckas anuzorponusa. @otoynpyrocts. Bpaienue mnockoctu
NOJISIPU3AUH. DIEKTPOONTHUECKUE U MarHuToontuieckue 3¢pdexror. JKunkue KprucTamibl.

I1K1 ITo pa3geny 5 (tembl 18-24) BpIcTphlii MHCbMEHHBIN OIPOC, TECTOBBIE KOHTPOJIU, OLIEHKA 3a
peleHue 3aj1ay, OlleHKa 3a 3aluTy JabopaTopHbIX padoT. OueHka BeicTaBiseTcs B (popmate
PUTM-MUUT

Tewma 25: Jlucniepcus cBera.

®da3oBas u rpynmoBass CKOpOCTH BOJIH. Ilornomenue u pacceaHuc CBCTA.

PA3/IET 6
PA3JIEJ 6. KBAHTOBA Sl ®U3UKA

Tema 26: TemnoBoe HU3JTy4YCHUC U JIIOMUHCCUCHIIUS.

CriekTpanbHbIe XapaKTePUCTHKH TEIUIOBOro n3iaydeHus. 3akonsl Kupxrogda, Credana-
bonbumana u 3akoH cmeienus: Buna. A6contotHo yepHoe Teno. @opmyna Penes-/>xuHca u
«ynpTpaduonerosas katactpodar. ['nnoresza kantos. @opmyina [Inanka. KBanroBoe
00BSICHEHUE 3aKOHOB TEIUIOBOTO U3IY4YEHUSI.

Tema 27: Buemnuii potosddext, ypaBHeHHnEe DHUHIITEHHA.

Nmnynsc dpotona. Dddekr Komnrona. Jlapnenue ceeta. KopmyckymsipHO-BOTHOBOM Jyann3m
CBeTa. DMIUPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. @opmyna bansmepa. Mogaens
atoma Tomcona. OnbITel Pezepdopaa mo paccesHuto anbda-dyacTull. SaepHas Moaenb aroma.
Teopust aroma Boziopoaa no bopy.

Tema 28: I'mnotesa ne bpoitns.

Omneiter [IpBuccona u Jxepmepa. udpakius mukpouactui. [IpuHImm HeonpeaeIeHHOCTH
[eiizenbepra. BonHoBasi GyHKIHS, €€ CTATUCTUUECKUN CMBICT M YCIIOBUS, KOTOPBIM OHA JOJIKHA



yIOBIIETBOPATh. Y paBHeHue lllpenunrepa.

Tema 29: KBanToBast yacTuiia B OAHOMEPHON NOTEHIIUAIIBHOM SIME.

OnHOMEpHBIN MOTEHIUAIBHBIN Topor U 6apbep. TyHHenbHbIH dddexT. KBaHTOBBII
rapMOHHYECKUN OCIIMILISATOP.

Tewma 30: Crarmonapnoe ypaBaenue Ipeaunarepa ajis aroma Bogopoaa. BomHoBbie GyHKIIUM U
KBaHTOBBIC uncia. [IpaBuiia otoopa ais kBaHTOBBIX mepexooB. Onbit Lltepua u ['epnaxa.
Oddekt 3eemana. [Tpunnumn [Maymu. [lepuoanueckas Tabiuiia 3J€MEHTOB.

Tema 31: DiieMeHTHI KBAaHTOBOM CTAaTHCTHKU: (DEPMUOHBI, 0030HBI.

30HHas KOHLENIMs TBEPABIX Ted. MeTabl, AUIIEKTPUKH, TOITYIPOBOJAHUKH (COOCTBEHHBIE U
IPUMECHBIE). DIEKTPUUECKUE CBOMCTBA TBEP/BIX TEN: 3aBUCUMOCTD 3JIEKTPONPOBOAHOCTH OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DOoTONPOBOAUMOCTb, JIOMUHECIICHIIMS TBEPABIX Tel. CIIOHTAaHHOE U UHAYLIUPOBAaHHOE
uznyyenue. OcoOEHHOCTH J1a3epHOro n3nyyeHusi. OCHOBHBIE TUIIBI JJA3€POB U UX IPUMEHEHHUE.

Tema 32: ®OoTONPOBOANMOCTD, TIOMHUHECIICHITUS TBEPABIX Tesl. CIOHTAHHOE U MHAYLIIUPOBAHHOE
uznydenue. OcobeHHOCTH Ja3epHoro n3nydeHus. OCHOBHBIE TUIIBI Ta3€POB U UX IPHUMEHEHHUE.

[1K2
ITo pa3aemny 6 (temsl 21 — 26)

BBICTPBIN MHCBMEHHBIN OIIPOC,

TECTOBBIE KOHTPOJIH,

OLIEHKA 32 3aIlUTY JIADOPaTOPHBIX pabOT, yCTHBIN OIPOC,
OLIEHKa 3a paboTy Ha MPAKTUYECKUX 3aHATHSIX.

Onenka BoicTaBisercs B popmare PUTM-MUUT

PA3JIEJ 7
PA3JIEJT 7. DU3UKA ATOMHOT'O SIJIPA. DJIEMEHTAPHBIE UACTULIBI

Tema 33: CoctaB aTOMHOTO s/1pa.

XapakTepUCTHUKH sIApA: 3apsl, Macca, SJHEPTUs CBA3U HYKJIOHOB. M30TONBI. PagnoakTMBHOCTS.
Buabl v 3aKOHBI paIMOAKTUBHOTO U3JIYYEHU. SaepHbIE peakiu. 3aKOHbI COXPAaHEHUS B
anepHbIX peakuusx. Jlenenue saep. Cunres saep. JlerekTupoBaHue siACpHBIX U3TyYEeHUH.
[ToHsiTHE O TO3UMETPUH U 3ALTUTE.

Tema 34: OCHOBHBIE KJIACCHI JIEMEHTAPHBIX YacTUL. YacTuiel 1 anTuyacTulbl. KBapku,
JIETITOHBI, YaCTUIIBI — IEPEHOCYUKH B3aUMOAEHCTBHM. Buabl pyH1aMeHTaIbHBIX
B3anMOJAeHCTBHH. DBOMIONMA Beenennon n 3BE3.

OK3AMEH






