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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYJIE).

OCHOBHOI 11€Nbl0 M3y4YeHUsS Y4YEOHOW NUCHMIUIMHBI «DU3HKa» SBISETCS
dbopMupoBaHre y OO0y4aromerocss KOMIETEHIIMH 7Sl HAayYHO-HCCIIEI0BaTENbCKON
JIESITENBHOCTH:

- cOop, M3yueHHWE HAYYHO-TEXHUYECKOW HHGPOpPMAIMH, OTEYECTBEHHOTO M
3apyO0eKHOT0 OMbITA MO TEMATUKE UCCIIEI0BAHMUS;

- aHaJIM3 HAYYHO-TEXHUYECKON MHPOPMAIINK, OTEYECTBEHHOTO U 3apy0eKHOTO
OTbITA IO TEMATHUKE UCCIICI0BAHNUS;

- TIPOBEJICHHUE PKCIEPUMEHTOB IO 3aJIaHHOM METOJMKe, 00paboTKa U aHalu3
UX PE3yJIbTATOB.

- TPOBEACHHE BBIYUCIUTEIBHBIX OKCIEPHUMEHTOB C HCIOJIb30BaHUEM
CTaHJIAPTHBIX TPOTPAMMHBIX CPEJICTB;

B paboueit nporpamme no «®u3nKe» 3aJ0KE€HBI OCHOBBI (DOPMHPOBAHUS Y
Oyaymmx OakajgaBpoB IMOAXOJa K peEUIeHHIO Npo(ecCHOHAJIbHBIX  3ajad,
OPUEHTHPOBAHHBIX HA MPUKIIATHOW BUJ (BUbI) NPOPECCUOHANIBHON EATEIbHOCTH
KaK OCHOBHOH, 4TO peaJu3yeTcss Ha OCHOBE COBPEMEHHBIX 3HAHUU
dbyHIaMEHTaIbHBIX ~ 3aKOHOB  (M3MKH, a TaKKe  eCTECTBEHHOHAYUYHBIX
MPECTaBICHUIA O MaTEPUH, TBMKCHUH U (DYHTaMEHTATbHBIX B3aUMOICHCTBUSIX

HucuunnuHa  «@u3uka»,  OTHOCSMIAICS K €CTECTBEHHOHAYYHBIM
TUCIHIUIMHAM, TpeArnojaraeT Takke QopmupoBaHue y Oyaymmx OakaaaBpoB
HABBIKOB U YMEHHH B CIEAYIONINX 00JIaCTsIX:

- aHaJIM3 HAYYHO-TEXHUYECKOM MH(pOpMAaLK, OTEUYECTBEHHOTO U 3apy0exKHOro
OTIbITA 110 TEMATUKE UCCIIEI0BAHUS;

- TPOBEACHWE BBIYUCITUTEIBHBIX OKCIEPUMEHTOB C HCIOJIb30BAaHUEM
CTaHJAPTHBIX MPOTPAMMHBIX CPEICTB C LEIbI0 TMOJTYYCHHS MaTeMaTHYEeCKHX
MOJIeJIeH MPOIIeCCOB  0OBEKTOB aBTOMATH3AINH U yIIPABIICHHS,;

- OAATOTOBKA JIAHHBIX M COCTaBJICHHE 0030pOB, pedepaToB, OTYETOB, HAYUHBIX
nyOnuKanuil ¥ JOKJIAaJ0B HAa HAayYHbIX KOH(QEpPEeHLMSX M CEeMUHapax, y4acTHE BO
BHEJJPEHUU PE3YJIbTATOB UCCIEIOBAHUN U pa3pabOTOK.

N3yuenue xkypca obmiel GpU3MKA B TEXHUYECKOM YHHUBEPCUTETE 00YCIOBICHO
BO3pacTamIeil poipio (PpyHIAMEHTATBHBIX HAyK B IOATOTOBKE OakanaBpa. JTO
CBSI3aHO C TEM, 4YTO BHEAPEHHWE COBPEMEHHBIX BBICOKUX TEXHOJOTHUH B
NPAKTHYECKYI0 HMHXXEHEPHYIO JESATENBHOCTh MPEANoJiaraeT  OCHOBATEIHHOE
3HAKOMCTBO pabOTHUKOB c bu3nUecKUMu OCHOBaMH MIPOTEKAHUS
COOTBETCTBYIOIIMX IPOLECCOB, C KJIACCHUECKMMHU M C HOBEMILIMMHU METOJaMU
¢usznyeckux wucciaenoBaHui. JlaHHBIE Kypc Aa€T BO3MOXHOCTh OyIylIum
OakanaBpam MOJy4YUTh TpeOyeMble 3HaHUS B 00J1acTh (DU3UKHU, a TAKKe MPUOOpecTH
HaBBbIKU UX JATbHEHUIIETro MOMOIHEHUS, UCTIOJIb3YS B 3TUX LIEJAX pa3IuyHbIe (B TOM



YHUCJIe — DJIEKTPOHHBIE) UCTOYHUKHY nH(popmaruu. bosee Toro,

nporpamMma JUCHUIUTMHB «DPu3nkay chopmupoBaHa TakuM 00pa3oM, 4TOObI
HE TOJIbKO JIaTh OOydYarolmuMcs MpeAcTaBiIeHue 00 OCHOBHBIX pazjenax (U3UKH,
MO3HAKOMUTh UX C HanbOosee BaKHBIMU SKCIEPUMEHTAIbHBIMUA U TEOPETUYECKUMU
pe3yabTaraMy, HO M TIPOBECTH JEMapKallMi0 MEXAYy HAyYHbBIM U AHTUHAYYHBIM
MOJXOJOM B HM3YYEHUHU OKpY’KaloIIero mupa. JucuurunHa y4uT o0ydarolmxcs
CTPOUTH MOJENN MPOUCXOJSAIINUX SBICHUNM U MPOLIECCOB, NMPUBHUBAS MOHHUMAaHUE
MIPUYUHHO-CJICICTBEHHON CBSI3M MEXITy HUMH, popmMupys y Oyaymmx OakamaBpoB
MOJIMHHO HAYYHOE MUPOBO33PEHUE.

duznka CO31aeT YHUBEPCAIbHYIO 0a3y TUTSt W3Yy4YCHHUS
oOmienpodeccHoHanbHbIX U CIEUUANBbHBIX AUCIUIUIMH, 3aKJIaIbIBaeT (PyHIaMEHT
MOCJIEAYIONIEro O0y4YeHHus B Marucrparype, acnupanType. OHa ma€r uenbHoe
NpEACTaBICHUE O (PU3MYECKUX 3aKOHAX OKPYKAIOIIEr0 MHUpPAa B MX E€IUHCTBE U
B3aMMOCBSI3HM, BOOpYXaeT OakagaBpOB HEOOXOAMMBIMU 3HAHUSIMU [IJISl PELICHUS
HAayYHO-TEXHUUYECKHUX 3aJ1a4 B TEOPETUUYECKUX U NMPUKITAJTHBIX ACTICKTaX.

2. IlnanupyemMble pe3ynbTaThl 00YUeHHs 110 AUCHUTUTHHE (MOJIYIIIO).

[lepeuenb (GopMUpPYEMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOTYIIIO):

OIIK-1 - CiocobeH yuuThiBaTh COBPEMEHHBIE TEHCHIIUU PA3BUTHUSI TEXHUKHU
U TEXHOJOTMA B o00sacTu TexHOChEpHOUW Oe30MacHOCTH, HM3MEPUTEIbHOU U
BBIYHCIIUTEILHON TEXHUKH, HHPOPMAITMOHHBIX TEXHOJOTUN TTPH PEIIEHUN THITOBBIX
3ama4 B 00yacTH MPOo(ecCHOHAIBHON JEeSTENbHOCTH, CBS3aHHOW C 3allUTON
OKpY’KaroIen cpeapl 1 o0ecreueHneM 0e30MacHOCTH YEIOBEKa;.

OOyuenue 1O JUCHUIUIMHE (MOJYJNI0) TMpeArnojiaraeT, 4YTo IO €ro
pe3ynbTatam o0ydaronuiics OyaeT:

YMmern.

co3/1aBaTh U TMOJJCP)KUBATh B MOBCEAHEBHON KU3HU U B MpodeccuoHaabHOM
JEATEeIBHOCTH  0e30MacHble  YCJOBUS IKUZHEACATENBHOCTU JUIsl COXpaHEHUS
MPUPOJIHON Cpe/ibl, 00ECTICUCHUSI YCTOMYMBOTO Pa3BUTHS OOIIECTBA, B TOM YHCIIE
IIPU yTPO3€ U BO3HUKHOBEHUH YPE3BBIYANHBIX CUTYalIM U BOCHHBIX

3HaTh:

Oe30macHble YCIIOBUSl JKM3HENEATEIbHOCTU JJIi COXPAaHEHUS MPUPOIHOM
cpelbl, 0OecrieyeHus] yCTOMUYMBOIO pa3BUTHS OOIIECTBA, B TOM YHUCIIE MPU YTPoO3e U
BO3HUKHOBEHUHW YPE3BBIYAWHBIX CHUTYallMid W BOEHHBIX KOH(IJIUKTOB; Oa30BBIC
ne(eKTONOTNYECKHE 3HAaHUS B COIIMAIbHON U TTPO(eCcCHOHaNBHOM cdepax.



3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCHUIUIUHBI (MOIYJIA).

OOmiast TpyAOEMKOCTh JUCUUIUIMHBI (MOJyJisi) cocTaBisieT 8 3.e. (288
aKaJIeMUYECKHUX yaca(oB).

3.2. OOwvem mucuuIUIMHBI (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  padOTHHKaAaMU W (WIH)  JIUIAMH,
MPUBJIEKAEMBIMH K pean3anun 00pa3oBaTelIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
IPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KonngectBo yacoB
Tun yueOHBIX 3aHATUI Cemectp
Bcero
Ne2 Ne3
KonraktHas paboTa rpu mpoBeICHUHN YIeOHBIX 3aHATHI (BCETO): 132 68 64
B Tom uuce:

3aHATHA JIEKIUOHHOIO TUIIA 64 32 32
3aHATUSL CEMUHAPCKOIO TUIIA 68 36 32

3.3. O0peM pucuMIUIMHBI (MOAYJsl) B (popMe camMOCTOSATEIbHOM padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydarouuxcs ¢
MeJaroru4ecKuMy paboTHUKaMH U (W) JUIIAMU, TIPUBJICKAEMBIMHU K peaTn3aluu
oOpa3oBaTeNpHOM  NHpOrpaMMbl Ha  HHBIX  YCJIOBMSIX, IpPU  [POBEIECHUU
MPOMEKYTOUYHOM aTTeCTalu cocTaBisieT 156 akagemuueckux yaca (0B).

3.4. Ilpu o0y4yeHUH MO MHAUBUIYAIBHOMY y4€OHOMY IUIaHYy, B TOM YHCIIE TIPU
YCKOPEHHOM OOyYeHUHU, 00bheM TUCHUILUIUHBI (MOYJISI) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM pabOoThl 00y4aronIuxcs, a Takke B Gpopme
KOHTAaKTHOW pabOThl OOYyYarONIMXCS C TEeAarorniyecKuMu pabOTHUKaMH U (WIIH)
JUIAMH, TIPUBJIEKAEMBIMH K peaiu3alii 00pa3oBaTENIbHON MpOrpamMMbl Ha MHBIX
YCIJIOBHSIX, TPU MPOBEAECHUU IPOMEKYTOUYHOM aTTECTALMH.

4. ConepxaHue JUCUUIUIAHBI (MOZYJIS).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.



TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

PA3AEJI 1. MEXAHUKA

Tema 1: [Ipeamer u 3anaun pusuku. Kunemarnka: OCHOBHBIE TOHATHS. J[BU>KEHHE 11O MPSIMON: CKOPOCTb,
yckopenue. KpuBonuneiinoe asuxxenue. HopManbHoe 1 TaHTeHIIMansHoe yckopeHnue. Kunemaruka
BpalaTeIbHOTO JBU)KEHUS: YIJIOBas CKOPOCTh M YTIIOBOE YCKOPEHUE, UX CBA3b C JIMHEHHOM CKOPOCTBIO U
yckopenueM. Tema 2: MHepLuanbHble CUCTEMBI OTCUeTa U NepBhlii 3akoH HeroToHa. BTopoii 3akon HeroToHa.
Macca, umnyisc, cuna. LleHTp Macc cucTeMsl MaTepHaIbHBIX TOYEK. Y paBHEHHE ABIKCHUS MaTepHaIbHON
Toukd. Tpernii 3akoH HproToHa. 3aK0H coXpaHeHUs UMITyJbca. 3akoH BeemupHoro Tsrotenus. Crisl
conpotuBieHus. Tema 3: JlnHaMuKa BpaIaTeIbHOTO IBI)KEHHA. MOMEHT CHIIBI; MOMEHT MHEPIIMH; MOMEHT
nmnynbca. Teopema Ll Teitrepa. OCHOBHOI 3aKOH IMHAMUKH BPAIATEIFHOTO ABMKCHUS B CITydae CUCTEMBI
TOYEK ¥ B CIIydae TBEPAOTO Tena. 3aKOH COXpaHeHH MOMeHTa uMmynbca. [ mpockonsl. Tema 4: Paborta
nepeMeHHOM cuibl. MomHocTs. Kunetndeckas 3Heprus Tena npy NOCTYNaTeIbHOM JBUKEHUH.
Kunernueckas sHeprus Tena Ipu BpaiaTeasHoM ABMxkeHUHU. [lone cun. KoHcepBaTUBHBIE U
HEKOHCEpBaTUBHBIC CUJIBI, TpuMephl. [loTeHnuanpHas sHeprus. [loTeHnanpHast 9Heprus B MoJe CHII
TSDKECTH, TOTEHIIUAIbHAS SHEPTUsl YIPYTo Ne(opMUPOBAaHHOM NPYKUHBI. 3aKOH COXPaHEHHSI TIOJIHON
MEXaHHMUYECKOW PHEPTUH B I10JI€ MOTEHIIMAIBHBIX CHJI. 3aKOH BceMHUpHoro TsroteHus. Ileppas, Bropas u
TpeThst KOCMUUecKHe ckopocT. Tema 5. Yrpyrue HanpsbkeHus U neopMalvu B TBepAoM Tene. 3akoH ['yka.
Monyns FOnra. Koadduument [Tyaccona. Obmmue cBoiicTBa xkuakocTeit u ra3oB. CTanOHApHOE TEUCHUE
UAEAIbHOM KUAKOCTU. Y paBHEHUE HENPEPBIBHOCTH. Y paBHeHHE bepuynnu. Tema 6. [Tpunuun
OTHOCHTEJIHOCTH U IIpeobpa3oBanus [ ammies. DkcriepuMeHTaIbHbIE 000CHOBAHUS CHICIUAIBHON TEOPUH
otHOcutensHOCTH (CTO). IToctynater CTO. OTHOCHUTENHFHOCTh OTHOBPEMEHHOCTH U MIPpeoOpa3oBaHus
Jlopenna. CokpalieHue AIUHBI K 3aMENICHUE BPEMEHH B IBHXKYIIUXCS CHCTEMAX OTCUYETA. PelATHBHCTCKUI
UMITyJbC. B3auMOCBSA3b MacChl M SHEPTUH.

PA3JIEJI 2. TEPMOJMHAMUKA U MOJIEKVYJISIPHAS ®U3UKA

Tema 7: MonekymsipHast husuka. MneanbHplil ra3. YpaBHEHUE COCTOSHUS UACATBHOTO ra3a. V30X0opHbIH,
n300apHBbIii, ©30TEePMUYECKHH Tpoliecchl. PeanbHblii ras3. YpaBuenue Ban-nep-Baanbca. OcHoBHOE
ypaBuenne MKT. Pacnpenenenune MaxkcBesia MOJIEKYJT HAEAIBHOTO rasa mno ckopoctaM. OnsitT HltepHa.
Bapomerpunueckas ¢popmyna. Pacnipenenenue bonsumana. Cpenusist AniHa cBOOOJHOTO poOera MOJIEKyII.
SIBneHus nepeHoca (TeIuIoNnpoBOAHOCTD, AN dy3ns, BHyTpeHHee TpeHune) Tema 8: BHyTpeHHss sHeprus raza
u ee u3MeHenue. [lepBoe Havano TepMoHAMUKH. Y paBHeHne Maiiepa. Moseky sIpHO -KHHETHYeCKast
TEOpHs TEIIOEMKOCTH. CBsI3b TETIIIOEMKOCTH C YUCIIOM CTeTeHel cBOOO b MOJIEKYJI T'a3a. AMabaTHbIH
npouecc. [Tonurponusie nponeccsl. [IpeodpazoBanie TEIUIOTH B MEXaHMYECKYIO padboTy. TemnnoBsie
maruubl. [{ukin Kapao u ero koadduiiuent nosesHoro neiicteus. Tema 9: Dmnupuueckas TeMepaTypHas
mkana. TepMoanHaMHUYecKoe paBHOBECHE U TeMIepaTypa. KBasucrarndeckue npoueccsl. Y paBHEHHE
COCTOSIHUS B TepMoanHamuke. O6paTuMele 1 HeOOpaTUMBIE Mpoliecchl. Bropoe Hauano TepMOAUHAMUKH.
OnTponua. CTaTUCTHYECKOE TOIKOBAHUE YHTPOIINH.

PA3JIEJI 3. DJIEKTPOCTATHKA Y TIOCTOSIHHBIN TOK

Tema 10: 3akon Kynona. HanpspkeHHOCTD 3iekTpocTarnyeckoro nojisi. CuiioBsle auHuM. [TpuHumn
cynepnosunuu. Teopema ['aycca B MHTErpanbHOM (hopMe U ee MPUMEHEHHE ISl pacyeTa 3JIeKTPUIECKUX
nonel. Llupkynsanust HanpsXKEHHOCTU IEKTPUIECKOro noist. [ToTeHuan 3neKTpuIecKoro nosl.
OKBHUITOTEHIIHABHBIE MIOBEPXHOCTH. CBA3b HANPSHKEHHOCTH M NoTeHnuana. Tema 11: Dnexrprdaeckoe moie
Jqunond. J{unoss Bo BHEITHEM 3JeKTpudeckoM mone. [Tomspusanus nnanekTpukoB. OpHeHTaMOHHBIA 1
nedhopMalMOHHBIH MEXaHU3MBI TOJIsIpU3aun. BekTop anexTpuueckoro cMmemeHus. Teopema [aycca ams
AIIEKTPOCTATHYECKOTO TOJIS B TUAJICKTpUKE. [IM3IeKTprudeckas IpOHUIIAEMOCTh BEIIECTBA. DJIEKTPHUIECKOE
TI0JI€ B OTHOPOJHOM JIUAJIEKTPUKE. DIIEKTPETH U cerHeTOIeKTpHKH. [Tre303ddext. Tema 12: [TpoBomHUKH B
3NEKTPUUECKOM MoJ€e. DNEeKTpocTaTudecKas 3aluTa. DIEeKTPOEMKOCTh IPOBOAHUKOB U KOHJIEHCATOPOB.
OHeprus 3apsKEHHOr0 NPOBOAHUKA, KOHAeHcaTopa Tema 13: Cuna Toka, MI0THOCTh Toka. Knaccuueckas
TEOpHsl ANEKTPOIPOBOJHOCTH. Y paBHEHHE HENIPEPBIBHOCTHU ISl INIOTHOCTH TOKa. 3akoH OMa Juis
OJTHOPOJHOTO Y4acTKa LIeMu. DIeKTpuieckoe conporusieHre. CoeiMHEHNE NPOBOJHUKOB. 3akoH OMa B
muddepenunansHoit popme. 3akoH xoynsa-Jlenna. 3akon Bunemana-®pania. DneKTpoIBIbKyIIas cuia
MCTOYHHKA TOKa. 3akoH OMa JuIs HEOZHOPOIHOTO y4yacTka rend. [Ipasmia Kupxroda. Dnekrpuyueckuii TOK B
BaKyyMe, ra3e, )HJIKOCTH ¥ TBEPJIOM Telle.




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

PA3AEJI 4. MATHETU3M

Tema 14: MarautHoe 1ose NOCTOSHHBIX MarHUTOB U MIPOBOJAHUKOB ¢ TOKOM. 3akoH AMmepa. Bexrop
MarHMTHOHM WHIYKIMH. MarHuTHOE B3aMMOJIEHCTBHE ITOCTOSHHBIX TOKOB. Cuita Jlopenna. D¢ dexr Xomna.
Tema 15. Huknotpon. 3akoH buo-Casapa-Jlannaca. Teopema o nupkymsLuy BEKTOpa MarHUTHON MHIYKLIUY,
IpUMeEpBI IPUMEHEeHHs TeopeMbl. BuxpeBoil xapakrep MarHuTHbIX nojei. Tema 16: MarHuTHbIN NOTOK.
Teopema 'aycca s MarHuTHOTO 1oJ1st. PaboTa 1o nepeMenieHnIo NpoBOHNKA C TOKOM B MAarHUTHOM I1OJIE.
PamMka ¢ TOkOM B OTHOPOAHOM U HEOJAHOPOJHOM MArHUTHOM HOJSAX. MarHUTHOE MOJI€ 1 MATHUTHBII
JUIONBHBIA MOMEHT KPYyroBoro Toka. Hamaramuenne MmarneTHKoB. HarmpsikeHHOCTh MATHUTHOTO TOJIS.
MarauTHas nporunaemMocTs. Knaccngukamnms maraetukos. @eppomarderusm. Tema 17. SIBnenne
3neKTpoMarHuTHO# nHAyKIun. [IpaBmio Jlenma. 3akon @apaznes 3IeKTpOMarHUTHOW MHAYKINH. Buxpesrbie
TokH (TokH Dyko). CamomHIyKIws. HIyKTHBHOCTE COJICHOHUAA. SIBIICHHE B3aUMHON HHIYKIIAH.
Tpanchopmarop. DHeprus MmarauTHoro nois. CucreMa ypaBHeHUIT MakcBeniia B MHTerpasibHON GopMme n
(u3MyYEeCKUi CMBICH BXOSIINX B HE€ yPaBHEHHH. DIEKTPOMArHUTHOE TI0JIe

PA3JIEJI 5. KOJIEBAHUA 1 BOJIHBI. OITTUKA

Tema 18: Ilepuoauyeckue nporeccsl. 'apMoHndeckre Koaedanus. MasTHUKU. YpaBHEHUE KojleOaHUH U ero
penienne. AMIUIMTY 12, 9acToTa U (paza KonebaHus. DHeprus kosebanuit. CBoOogHbIE KoneOanus1. DHeprus
kosreO6anuit. [IpuMeps! Koe0aTeTbHBIX ABIKCHUN pa3IdHON (GU3NIecKoi mpupoasl. CBOOOIHEIE
3aryxaromue KojeOaHus. XapakTepUCTHKH 3aTyXaromux konebannii. Tema 19: BeHy)XIeHHBIC KOJIeOaHUS.
Pe3onanc. MexaHW4ecKHe U 3IEKTPUIECKUE aBTOKOIEOATEIbHBIE CHCTEMBL.

Croxenue konedanuii (6uenus, purypst Jlnccaxy). AHaIN3 ¥ CHHTE3 KOJICOaHHH, TOHSATHE O CIIEKTPe
kosiebaHuil. Ces3aHHble konebanus. Tema 20: BonHoBoe nBmxenue. ITnockas rapMmoHudeckas BOJIHBL. J[n1uHa
BOJIHBI, BOJIHOBOE YHCIIO, (ha30Basi CKOPOCTh. Y paBHEHHE BOJIHBI. OJTHOMEPHOE BOJIHOBOE YpaBHEHHE.
Yrupyrue BOJHBI B Ta3ax KUAAKOCTSIX U TBEPIBIX TeIax. DIEeMEHTHI akycTuku. Dddext Horrepa. Tema 21:
CrnenctBus U3 ypaBHeHHI MakcBemia. DiIeKTpoMarHuTHeIe BoIHbL. OnbITh 'epua. kana
3IEeKTPOMArHUTHBIX BOJIH. CKOPOCTb, SHEPIUsl, HHTEHCUBHOCTD 3JEKTPOMarHuTHOM BOIHEL. [ToTok
TUTOTHOCTH 3Hepruu BoHEL Tema 22. UaTepdepenuns BoaH. Crosuue BonHbL MHTEpdepenus ceera. OmpiT
IOnra. Uatepdepomerp Maiikenscona. MHTEppepeHnrs B TOHKUX TUIeHKaX. [[puMeHeHne HHTepepeHITHH.
Tewma 23: [Ipunnun [olirenca-®penens. Meton 300 @penens. Audpaxiwst OpeHerns Ha MPOCTEUIIHX
nperpanax. ndpaxmus @paynrodepa Ha oxHOM 1 ABYX miesix. Audpakionnas pemerka. ['onorpadus.
Judpakuust peHTreHOBCKHX Jy4deil Ha kpuctaiumueckoi pemérke. [Tpunuun [oiirenca-®penens. Meron
30H Openens. Judpaxuns Openenst Ha npocreiimmx nperpanax. Andppakuus Opaynrodepa Ha 0HOH U ABYX
miensix. Judpakunonnas pemerka. ['onorpadus. J{udpakius peHTTCeHOBCKHX JIydeH Ha KPUCTAIUINICCKOM
pemérke. Tema 24. ®opMma u cTeneHb NOASPU3AINI MOHOXPOMATHUECKHUX BOJIH. [loy4yeHre u anamu3
JTUHEHHO-TIONSPU30BAHHOTO CBETa. 3aKOHBI bprocTepa, Maitoca. JInneliHoe IBYIIydenpesioMIICHUE.
[Ipoxoxnenne cBeTa yepes IMHeHHbIe (Ja30BbIe INIACTUHKU. VICKycCTBEHHAsI ONTHYECKasi aHM30TPOITHSL.
®dortoynpyrocts. Bpaienue miockocTH NoaApH3alud. DIEKTPOONTHYECKHE U MATHUTOONITUYECKUE
a¢dexrrl. XKunkne kpucrasl. Jucnepcust cera. @a3oBast 1 rpymiosast ckopocT BoiH. [lornomenne n
paccesiHUE CBeTa.

PA3JIEJI 6. KBAHTOBAS ®1U3UKA

Tema 25: TemnoBoe u3nydeHne u MoMuHecHeHIMA. CIeKTpatbHbIE XapaKTePUCTUKN TEINIOBOTO M3ITyUeHHS.
3axons! Kupxroda, Credana-bonpimana u 3axkoH cmenienns Buna. AbcomoTHO yepHOe Teno. Popmyna
Penes-/l>unca u «ynasTpaduonerosas katactpoday. 'mnoresa kBantoB. @opmyina [Tnanka. Kaatosoe
00BsICHEHHE 3aKOHOB TETUIOBOTO m3myueHus. Tema 26: Buemmauii poroaddexr, ypaBHeHne DWHIITEIHA.
Nmmynse

¢orona. Dpdexr Komnrona. /lapnenue ceera. KopnyckyasspHO-BOJIHOBOM JTyan3M CBeTa. IMIUPUIYECKHUE
3aKOHOMEPHOCTH B aTOMHBIX criekTpax. @opmyna bansmepa. Mozens aroma Tomcona. Onsitel Pesepdopaa
0 paccestHuIo anbda-yactull. SnepHas Monens aroma. Teopus aroma Bogoposa o bopy. Tema 27:
T'umoresa ne bpoina. Onsrter JJpBuccona u Jxxepmepa. dudpakims mukpogactut. [TpuHimmn
HeomnpeaeneHHocTy ['elizenOepra. BoHoOBas QyHKIHS, €€ CTATHCTUISCKU CMBICI M YCIIOBUS, KOTOPBIM OHA




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

JIOJDKHA yHoBIeTBOpATh. YpaBHeHue Ulpenunrepa. Tema 28: KBantoBas yactrua B OTHOMEPHOI
NOTEeHIMAIbHOU siMe. OTHOMEPHBII NMOTEHIMAIBHBIH Topor 1 0apbep. TyHHeabpHbIN 3¢ dexT. KBaHTOBBIH
rapmoHudeckuit ocrpuiaTop. Tema 29: CrarmonapHoe ypasHeHue LlIpenunrepa ans atoMa BOAOPOA.
BonHoBbIe GpyHKIMY 1 KBaHTOBBIE yncia. [IpaBuia or6opa st KBaHTOBBIX nepexooB. Omnsit lllTepHa
I'epnaxa. Dpdexr 3eemana. [Ipunmun [Taymu. [Tepuonuueckas Tadmuua 3nemento. Tema 30: DiaeMeHTsI
KBaHTOBOH CTaTUCTUKH: (DePMHUOHBI, 0030HBI. 30HHASI KOHIEIHS TBEPABIX Tell. MeTaulbl, IN3JIeKTPHKHY,
TIOJTYTIPOBOTHHUKH (COOCTBEHHBIE M IPUMECHBIE). DIEKTPHUECKUE CBOMCTBA TBEPABIX TET: 3aBHCHUMOCTh
3JIEKTPOIIPOBOAHOCTH OT TeMIeparypbl. CBEpXIpoBOANMOCTh. DOTONPOBOANMOCTD, IFOMHHECIICHIINS
TBEPABIX Ten. CIOHTAaHHOE W MHIYyNHPOBaHHOE m3mydeHne. OcoOeHHOCTH Ja3epHOro u3nydeHns. OCHOBHEIC
THIIBI Ta3€POB U UX IIPUMEHECHHE.

PA3AEJI 7. DUZUKA. ATOMHOI'O A1PA. O9JIEMEHTAPHBIE HACTUILBI

Tema 31: CoctaB aTOMHOTO sijpa. XapaKTepUCTHKH sIApa: 3apsijl, Macca, SHEPTHUS CBSI3U HYKJIOHOB. M30TOMHI.
PagnoakTuBHOCTE. Bubl ¥ 3aKOHBI PaIMOAKTUBHOTO U3JIy4YeHUS. SIIepHbIE peakluU. 3aKOHbI COXPAaHEHHS B
aepHBIX peakiuax. lenenue saep. Cuntes suep. JeTekTupoBanue aIepHbIX U3TydyeHuid. [lonsTue o
no3umeTpuu U 3amure. Tema 32: OcHOBHBIE KJIacChl 2JIEMEHTAPHBIX YacTUIl. YacTHUIIBI M aHTUYACTHUIIBL.
KBapku, TenToOHBI, 9aCTUIIBI — MIEPEHOCYUKH B3auMOIeiicTBHI. B! GyHIaMEHTABHBIX B3aHMOICHCTBHA.
DBosonus BeeneHHoil 1 3BE31.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

HanmenoBanue 1ab0opaTopHBIX paboT / KpaTKoe CoJepKaHue

PA3JIEJI 1. Mexanuka JIP Ne 1 «/3ydyeHne paBHOyCKOPEHHOTO JBUKEHUS HA MallIHE
ATByna»

PA3/IEJI 2. Tepmoannamuka u MonekyisipHas ¢pusuka JIP Ne 11 «Onpenenenue
OTHOLIECHHUS TEIUIOEMKOCTEN raza metogoM Kiiemana-Jlesopma

PA3JIEJI 3. DnextpocTtaTtrka v nocTossHHbIN Tok JIP Ne 14 «3yuenue tonorpaduu
ANIEKTPOCTATUIECKOTO TIOJIS»

PA3JIEJI 4. Marnetusm JIP Ne 75 «M3y4yeHrie MarHUTHOTO MOJIsi COJIEHOUIA C MTOMOLIBIO
JaTdrka XoJuiay

PA3/IEJI 5. KoneGanus u BomHbl. Ontuka JIP Ne 29 «3yuenue 3atyxaromumx
3JIEKTPOMArHUTHBIX KOJIeOaHUH B KOJIeOaTEIbHOM KOHTYpE C MMOMOIIBIO ocuuiuiorpaday

PA3JIEJI 6. KBanToBas ¢usuka JIP Ne 138 «3yuenue BHemHero gpororddexra u
n3MepeHne noctostHHou Ilnanka

PA3JIEJI 7. ®usuka atoMHOTO sipa. DneMmeHTapHble yacTuilbl JIP Ne 48 «Onbitr @panka-
I'epa»

3amuTa 1abopaTopHbIX paboT

[IpakTueckue 3aHsaTHS

TemaTuka MpakKTHYECKUX 3aHATHUN/KPATKOE COJEPKaHNE

PA3JIEJI 1. Mexanuka KnHemarnka ocTynaTeJIbHOTO M BpaIlaTeIbHOTO JBUKECHMSL.
JuHaMuka noctynaTeiabHOTo ABMkKeHUs. 3akoHbl HetoToHa. 3agaun u3 pazaena 1 [3].
3anmaun u3 paznena 2 [3]. JluHamMuKka BpamatensHOro 1B KeHus. PaboTa u sHEeprus.
3aKoHbI COXpaHeHUs. 3agaun u3 pasaena 3 [3].




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

/1

2 |PA3JIEJI 2. TepmoanHaMuKka 1 MoJieKyisipHas ¢pusnka ['a3oBbie 3aK0HBI. MOJIEKyISIpHO-
KMHETHYeckas Teopust ra3oB. [lepBoe Hayano TepMOIUHAMUKH,

3 |PA3JIEJI 3. DnekTpocTaThKa U MOCTOSTHHBINA TOK DJIeKTpocTaTuka. 3akoH KyroHa,
HANPSDKEHHOCTD U MOTEHIUAI AJeKTpudeckoro nosst. [Ipuniun cynepno3unuu. 3agaqu u3
pazzaena 4 [3]. [IpoBOAHUKHY B JIEKTPUUYECKOM T0JIE. DINEKTPUUECKHUE KOHIAECHCATOPHI.
3anauu u3 paszngena S [3].

4 |PA3JIEJI 4. Maruetu3am MarauTHo€ 10J1€ MOCTOSIHHBIX MAarHUTOB U ITPOBOTHUKOB C
TOKOM. 3aKk0oH Amniepa. Bektop MarHuTHON MHAYKIUHA. MarHuTHOE B3aMOJICICTBIE
nocTosTHHBIX ToKOB. Cuna Jlopenna. Oddext Xomna. 3amaun u3 pasznena 6 [3].

5 |PA3JEJI 5. Konebanust u BomHbl. OnTrnka MexaHM4ecKue U JIEKTPOMarHuTHhIC
Kosie0aHusl. YIpyrue BOoJHbL. DIEKTPOMarHUTHBIE BOJHBL. . 3a1a4uu u3 pazaena 4 [8].
Untepdepennus creta. Audpakius ceera. [lonspusanus ceeta. 3anauu u3 pazaena S [8].

6 |PA3JIEJI 6. KBantoBas ¢usuka KBanroBas npuposaa ceera. Teopus aroma BOIOpo/Ia o
bopy. DieMeHThl KBaHTOBOM MEXaHUKH. 3aiauu U3 pazjena 6 [8].

7 |PA3JIEJI 7. ®u3uka aTOMHOTO sipa. DIIEMEHTAapHbBIE YaCTUIBI DJIEMEHTHI (U3NKU
ATOMHOTO siipa. DNeMEeHThI (PU3UKU AJIeMEHTAPHBIX YacTull. 3aiauu u3 pasaena 7 [8].

4.3. CamocrosiTenbHas paboTa 00y4arOIuXCs.
Ne .
i Bun camocTositenbHOM paboThI

1 |[loaroroBka k mabopaTopHbIM paboTaM [1oAroToBKa K MPAKTUYECKUM 3aHSATUSIM
[TonroroBka k 3auety [loarotoBka k sx3ameny Pabota ¢ nekimoHHbIM MaTepruanom Pabota
¢ nmureparypoit CaMocTOsTENbHOE N3YUEHUE Pa3/ieioB (TeM) TUCITUTUIMHBI(MOTYIIS)
Brimmonnenune HayuHo-uccneaoBarenbekoit padotsl (HHUPC)

[ToaroToBKa K MPOMEXKYTOYHOM aTTeCTALINH.

3 | IloaroroBka K TEKyIeMy KOHTPOIIIO.

5. IlepeueHp wu3NaHMM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPH

OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

FJJ‘; bubnuorpaduueckoe onucanue Mecro nocryna
1 Kypc dusuku: yuebd. mocobue http://library.miit.ru 9bC «Akanemus»
nnst By3oB / Taucus MBanoBHa https://www.academia-moscow.ru/catalogue/4884/483190/
Tpodumosa. — 11-e 3., crep. | PYT (MHWT)
— M.: U3naTenbekuil HEHTp
«Axanmemusy», 2006. — 560 c.
2 Cagenbes, 1. B. Kypc o6mieit Pexxum noctyma: Ui aBTOpHU3. MOIb30BATEIEH.

dwsnky : yae6HOe mocobue : B 3 | hitps://e.lanbook.com/book/1423807category=919
tomax / U. B. CaBenneB. — 19-¢

u3n., crep. — Cankr-IlerepOypr




: Jlanp, 2019 — Tom 1 :
Mexanuka. MonexyisipHas
¢uzuka — 2020. — 436 c. —
ISBN 978-5-8114-5539-3

Cagenbes, 1. B. Kypc o6mieit
¢usuku : yaeOHoe mocodue : B 3
tomax / 1. B. CaBenbeB. — 15-¢
u3n., crep. — Cankr-IlerepOypr
: Jlanp, [0.T.]. — ToM 2 :
DNEeKTPUYECTBO U MAarHETU3M.
Bonabl. Ontuka — 2019. —
500

Tekct : amexTpoHHEIH // JIaHb : AIEKTPOHHO-ONOIHOTETHAS
cucrema. — URL: https://e.lanbook.com/book/113945

Cagennes, U. B. Kypc o6meit
¢bu3uky : yaueOHoe rmocodue : B 3
toMax / . B. CaBenbeB. — 13-¢
u3., crep. — Cankr-IlerepOypr
: JIanp, [0.T.]. — Tom 3 :
KBanToBas ontuka. ATOMHas
¢uznka. Dusnka TBEPAOro Teja.
dusrka aTOMHOTO SApa 1
anemMeHTapHbIX yactun — 2019.
— 320 c. — ISBN 978-5-8114-
4598-1.

Texkcr : anexTpoHHbIH // JIaHb : 3IeKTPOHHO-ONOTNOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/123463

COopHUK 3a/1a4 TIO0 TUCHIUTIINHE
"®uzuka" : yuebd. mocodbue ais
cryaeatoB UYUT u UCYTO /
T.B. 3axapoga, JI.M.
Kacumenko, C.M. Kokun; Pen.
C.M. Kokun ; MUUT. Kag.
"®duzuka-2". - M. : MUUT,
2006. - 144 c.

http://195.245.205.32:8087/jirbis2/books/scanbooks_new/01-
37822.pdf. PYT (MUUT)

Koknu C.M. ®usuxka. Yacts L

Koncnekr gexnuii. - M.:
MMUT, 2010.-244 c.

http://library.miit.ru/methodics/16012012/10_2120.pdf PYT
(MHUT)

Kokun C.M., Hukutenko B.A.
®wusuka. Yacts 1I. Koncnekr
nekiui. - M.: MUUT, 2013.-
178

http://library.miit.ru/methodics/04022015/14-47.pdf PYT
(MHMUT)

Huxwnrenko B.A., Kokua C.M.,
®wusuka. Yacts 111. Korcmexr
neknui. - M.: MUUT, 2007.-
196 c.

http://library.miit.ru/methodics/04022015/08-%20221.pdf
PYT (MUMNT)

CO6opHHUK 3a/1a4 110 001IEMY
Kypcy ¢usuk : yue0. mocobue
s BTy30B / B.C.

http://195.245.205.32:8087/jirbis2/books/scanbooks_new/85-
1992.pdf PYT (MUUT)




Boabkenmreis. - 11-e u3g,.,
nepepad. - M. : Hayka. ['n. pen.
¢u3.-mar. mut., 1985. - 384 c.

10 | COopHuK 33124 110 Kypcy http:/library.miit.ru PYT (MUMT)
(bUBUKH C PEIICHUSAMY : yueOHOe
nocobue st By3oB / T. U.
Tpodumona . — M. : Abpuc,
2012 .- 591 c.

6. IlepeueHb COBpeMEHHBIX NpPO(PECCHOHATBHBIX 0a3 JaHHBIX W
HH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIOJIb30BaThCS MpHU
OCBOEHUU JUCHUILIUHBI (MOYJIA).

Odurmansueiit caiit PYT (MUUT) (https://www.miit.ru/).

Hayuno-texauueckas oubnuoreka PYT (MUUT (http:/library.miit.ru).

Oo6pazoBatenbHas iardopma «FOpaitt» (https://urait.ru/).

O6mume wuHOpMaAIMOHHBIC, CHpPaBOYHBIE W TMOUCKOBBIE «KOHCYIBTAaHT
[Tmrocy .« apanT.

DIIeKTPOHHO-0MOIMoTeuHas cuctema usnaarenbersa (http://e.lanbook.com/).

DneKTpoHHO-0MOmoTeunas cucrema ibooks.ru (http://ibooks.ru/).

7. llepedyeHb  JUIEH3MOHHOTO M  CBOOOJHO  pacCHpOCTPAHSIEMOTrO
IpPOrpaMMHOr0 00€cleyeHus, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOIMMOT0 /I OCBOCHUS AUCIUTIIIMHBI (MOTYJIs).

Onepanonnas cucrema Windows

[Iporpammser:

Microsoft Office

Z0O0M,

MS Teams,

Discord,

[TorckoBbIe CUCTEMBI

Skype

TecToBBIE TPOTPAMMBI:

ABToMatu3zupoBaHHas cucrema tectupoBanus (ACT),
Kadenpanshas TectoBas mporpamma

Pa3zpaboTtannsie u npuoOpeTeHHBIE MPOTPAMMHBIE (00YUaIOIINE) CUCTEMBI:
«OtkpsiTas actpoHomusy PuznkonRedShift,
«Buneosamaunuk o ¢pusuke» AWM. dumman u ap.,
«Du3uka B MIKOJIEY,

«Ypoxku puzuku Kupuina u Medoaus»,



«Jlabopatopubie paboThI 10 PUKKEY,

«Bces ¢puzukay MynbTUMenuitHas SHITUKIONCINS,

«@Puszuka. MyneTuMenuiHbIN Kypce» Pyccobur-M,

«Kypc duszukn XXI Bekan JI.5. bopesckuit (ManuaXayc),

«Otkpertas gusuka» C.M. Kozen,

«Bupryanphsiii npaktukym no ¢pusuke» OO0 «OU3NKOH»,

WnmocTpaTuBHBIA MaTepuan Mo Kypcy oOmiei ¢u3uku, pa3paOOTaHHBIHM
COTpYIHHUKaMU Kadeapsl,

DOnexkTpoHHas OubauoTeka Kadeapsl,

Buneoreka xadenpsi.

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOMN it
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIECca MO AUCIUTLTHHE (MOIYIIIO).

Opranuzanus paboyero Mecra CTyACHTa B YHUBEpPCHUTETE (TE€MIEpATypHBIH
PEeXUM, CpeAHssl IUIOUIa/b, NMPUXOASIIAsACS HAa 4YeJoBeKa B y4eOHOH ayauTopuw,
BPEMEHHON pPEKUM pabOThl, OCBEHIEHHOCTh pabOYero MecTa) periaMeHTUPYIOTCS
coorBercTBytomiumMu  CanlluHamu,  cobmonmenne  TpeOoOBaHMI ~ KOTOPBIX
KOHTPOJIMPYETCA aJMUHUACTpALMEN y4eOHOr0O 3aBE/ICHHUS.

Kpome TOro, kKaxmplii cemecTp nepen HaydaioM paboThl B  y4EOHBIX
7a00paToOpUsAX MPOBOAUTCS HHCTPYKTAXK CTYJAEHTOB IO TEXHUKE OE€30MacHOCTH,
CTYACHTBI HE JOIMYCKAIOTCS K 3aHATHIM, [IOKa HE 03HAKOMATCS C MHCTPYKLIHUEH U HE
IIOCTABSAT NOJAINKCH B COOTBETCTBYIOLEH BEIOMOCTH.

JInsl TEeKUMOHHBIX 3aHATUI: JICKIMOHHBIN 3aJ1, ayAMOBU3YAJIbHBIN KOMILJIEKC.

JUisi ceMMHApOB: KOMITBIOTEPHBIN Kjacc (JoKanbHas ceThb, cocTtosmas u3 30
pabouux CTaHIMil, cepBepa, KOMIbIOTEPA MpenogaBaTes), MHTEPaKTUBHAS JOCKA U
CBSI3b C AyJJMOBU3YaJIbHBIM KOMIUIEKCOM, BbIX0Jl B IHTEpHET.

Jlist mpoBeeHusl 1a00paTOPHBIX paldOT: KOMILIEKC AJIEKTPOU3MEPHUTENbHBIX
buszndeckux TpuOOPOB; JabOpaTOpPHBIE YCTAHOBKM TEMATHUYECKOTO HA3HAUYCHUS,
COOTBETCTBYIOIIIUE JIA0OPATOPHOMY TMpakTUKymy. JlaGopaTtopHble pabOTHI 10
muctuminHe «dusmnka» TpoBOAATCA B CIIEHUAIBHO 000PYAOBAHHBIX J1a00OpaTOPHUSX
C MIPUMEHEHUEM HEOOXOJUMBIX CPEJCTB 00yUYeHHUs: J1a0OpaTOPHOTo 000PyAOBaHUS,
o0pa3LoB AJis MCCIEIOBAaHUN, METOAMYECKUX MOCOOMN, KOMMBIOTEPHBIX CPEICTB
00pabOTKU pe3yabTaTOB U3MEPEHUI.

[Ipu BbIIOJHEHUH  JTAOOPATOPHBIX  PabOT  MPOBOAATCSA:  MOATOTOBKA
00oOpyZ0BaHUsI ¥ MPUOOPOB K paboTe, M3y4CHHE METOJMKH BBIMOJHEHUS palbOTHI,
BOCITPOU3BEJEHUE U3Y4YaEMOT0 SIBJICHUS, U3MEPEHUE BEIUUHH, ONIPEIEICHUE

COOTBETCTBYIOIIMX XapAaKTEPUCTUK U IMOKa3zaresei, o0paboTka JaHHBIX U UX
aHanu3, 00001eHne u 00paboTka pe3yIbTaToB.



9. ®opma pOMEKYTOUHOU ATTECTALNU:

3adeT BO 2 ceMecTpe.
DK3ameH B 3 ceMecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OHCHO‘{HBIG MaTcpuaiibl, IIPUMCHACMBIC IIPHU IIPOBCIACHHUU HpOMG)KYTO‘IHOﬁ

arrecraniuuy, pa3pa6aTBIBaIOTC}I B COOTBECTCTBHUU C JIOKAJIbHBIM HOpMaTI/IBHBIM AKTOM
PYT (MUUT).



ABTOpBI:

JIOIIEHT, AOIICHT, K.H. Kadeapsl
«Duzuka»

CoracoBaHo:

3aBenyromuii kadeapon Xulld
3aBenyromuii kadeaport Ousnka

[Ipencenarens yueOHO-METOIUIECKON
KOMUCCHUU

A.B. [TayTkuna

B.I'. Ilonos
H.B. brikoB

H.A. Kisruesa



