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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

OCHOBHOHM 1IENIbI0 U3YyYEHHs Y4YeOHOW NIUCHUIUIMHBI «DU3UKa» SBIsSETCA
dbopMupoBaHre y OO0y4aromerocss KOMIETEHIIMH 7Sl HAayYHO-HCCIIEI0BaTENbCKON
NEATEIIBHOCTH:

- cOop, M3yueHHWE HAYYHO-TEXHUYECKOW HHGPOpPMAIMH, OTEYECTBEHHOTO M
3apy0eKHOI0 OMbITa M0 TEMATHKE HCCIEA0BAHNUS;

- aHaJIM3 HAYYHO-TEXHUYECKON MH(OpMAaLIUK, OTE€YECTBEHHOIO U 3apy0EKHOTO
OIBITA 110 TEMATHUKE UCCIIEIOBAHNUS;

- MPOBEACHUE SKCIEPUMEHTOB IO 33JaHHOM METOJMKe, 00paboTKa M aHaIu3
WX PE3yJIbTaTOB.

- TPOBEICHHE BBIYMCIUTENBHBIX JKCIEPUMEHTOB C HCIIOJIb30BAaHUEM
CTaHJAPTHBIX MPOTPAMMHBIX CPE/CTB;

3ajauu TMCUMIUIAHBL

- (hopMHpOBaHHE Yy CTYICHTOB OCHOB €CTECTBEHHOHAYYHOUM KapTUHBI MUPAa,

- OCBOCHHUE OCHOBHBIX (PM3MUYECKUX TEOPUM, TO3BOJISIOLIUX OMHUCATh SBJICHUS
B [IPUPOJIE, U NPEJIEIOB NPUMEHUMOCTH 3TUX TEOPUH ISl pELIEHUSI COBPEMEHHBIX U
IIEPCIIEKTUBHBIX TEXHOJIOTMYECKHX 3a/1a4;

- oBiageHue (yHAAMEHTAIbHBIMA TPUHLIUIIAMA W METOJAMHU PEIICHHS
HAayYHO-TEXHUYECKUX 3a/lay, MpUOOpETEHHE HABBIKOB AKCIIEPUMEHTAIBHBIX
VCCIIENOBAHUM U OLIEHKH CTETIEHU JOCTOBEPHOCTH MOJIYyYaEMBbIX PE3YJIbTATOB;

- (hopMHpOBaHHE HABBIKOB IO MPUMEHEHHUIO IMOJIOKEHUN (yHIaMEHTalIbHON
(GU3MKN K rPaMOTHOMY Hay4YHOMY aHAJINU3Y CHUTyalui, ¢ KOTOPHIMU CIIELUATIUCTY
NPUAETCS CTAIIKUBATHCS IIPU CO3/1aHUH HOBOM TEXHUKHU M HOBBIX TEXHOJIOTHA;

- O3HAKOMJIEHUE CTYJEHTOB C HCTOpPHEH W JIOTMKON pa3BUTHA (U3UKUA U
OCHOBHBIX €€ OTKPBITHM.

2. [Inanupyembie pe3ynbTaThl 00YUSHHS IO TUCIUTIINHE (MOYJIIO).

[lepeyerr GopMHUpyeMBIX pe3ylIbTaTOB OCBOCHHSI  00Opa3oBaTEIHHOM
porpamMMbl (KOMITETCHIIUI) B PE3yJIbTaTe 00yUCHHUS 110 AUCIUIUINHE (MOTYIIIO):

OIIK-1 - Cnocoben pemaTh WHXXEHEpHBIE 3aadyd B MPOQECCHOHATBHON
NESATETLHOCTH C MCTIOJIB30BAaHUEM METOJIOB €CTECTBEHHBIX HAYK, MaTEMAaTUYECKOTO
aHaIM3a U MOJICTUPOBAHMUS.

OOydenne 1O JUCHHUIUIMHE (MOAYNIO) TMpEAINoiaraeT, 4Yro TO €ro
pe3yJiibTatam oOydJaromuiics OyieT:

3HaTh:
METO/Ibl ECTECTBEHHBIX HayK, MATEMAaTUUECKOTO aHaIM3a U MOJICIUPOBAHMS.



YMmern.:

pemiath HHXXEHEpHbIE 3a7a4d B TMPOGECCHOHATIBHOM JEATEIIbHOCTH C
HCIIOJIb30BAaHUEM METOJIOB €CTECTBEHHBIX HAayK, MaTeMaTHYECKOro aHajau3za M
MOJICITUPOBAHUS.

Baagers:

MeTromamMu MaTeMaTUYECKOTO ONMUCAHUS (PU3MUECKUX SBJICHUN W MPOIIECCOB,
ONPEIEIAIONUX MPUHIUIBI pA0OTHI PA3IMYHBIX TEXHUYECKUX YCTPOUCTB; pEIICHUE
MPOCTHIX 3aJ1a4 C UCIOJIb30BAHUEM AHATUTUYECKOM 3alIMCH 3aKOHOB KJIACCUYECKOMN
buzuKH

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O0mias Tpy10eMKOCTb JTUCHMUILUTHHBI (MOTYJIS).

OO6miast TpyAOEMKOCTh JUCHMUIUIMHBI (MOIyJis) cocTaBiaser 9 3.e. (324
aKaJieMUYeCcKux yaca(oB).

3.2. O0bem pguctuIUIMHBL (MOAYJIs) B (oOpMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU ©  (WIM)  JIMIaMH,
IPUBJIEKAEMBIMU K peasin3aluy 00pa3oBaTesIbHOM NporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MPOBEJCHUHN yUE€OHBIX 3aHITHI:

KonmyectBo yacos

Tun yueGHBIX 3aHATUI Cemectp
Bcero
Nel No2 Ne3

K 0 i

OHTAaKTHas paboTa MpH MPOBEACHUH YUCOHBIX 3aHATHI 168 56 56 56
(Bcero):
B ToMm uncne:
3aHATHS JTEKIIMOHHOTO THITA 96 32 32 32
3aHATHSI CEMUHAPCKOTO TUTIA 72 24 24 24

3.3. O0beM AUCHUIUIMHBI (MOIYJis) B (OpMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOW pabOThl O0OYy4aromuxcsi C
MeJaroruaecKuMy paboTHUKAMH U (WJIN) JIUIIAMU, TIPUBJICKAEMBIMHU K peaTnu3alun
oOpa3oBaTeIbHON  MpPOTpaMMBl  HA  HMHBIX  YCJIOBHSX, TP  IPOBEIACHUHU
MIPOMEKYTOUYHOH aTTeCTAIlMKM cOCcTaBIisAeT 156 akameMuyecknx yaca (0OB).

3.4. Ilpu oOydeHuu 1Mo UHIUBUIYaJbHOMY yU4€OHOMY IJIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OOy4YeHHUH, 00beM NHUCIMIUIMHBI (MOJIYJISI) MOXET OBITh peaan30BaH
MOJIHOCTBIO B (hOpPME CaMOCTOATEIbHOU paboThl 00yJaromuxcs, a Takke B Gopme



KOHTAaKTHOW pabOThl OOyYaromMXcsl C TMEeAarormuyecKuMu pabOTHUKAMH M (WIIH)

JIMIaMHU, IIPHUBJIICKACMBIMH K pCaJin3allin 06p330BaTeHBHOﬁ IMporpaMmMbl Ha HHBIX

YCIOBHAX, ITPU ITPOBCACHUU HpOMG)KYTO‘IHOﬁ aTTCCTaluu.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/o

Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpKaHUE

PA3JIEJI 1. MEXAHUKA.

OCHOBHBIE BOIIPOCHI, PACCMATPUBAEMBIC B JICKI[HH:

- [Ipeamer u 3anaun ¢pusuky. Kunemarnka: oCHOBHBIC TIOHATHSL. J[BH)KEHHE 11O MTPSIMOMN: CKOPOCTb,
yckopenue. KpuponuHeitHoe aBmxeHne. HopmaiibHOE U TaHreHIMadbHOe yekopenue. Kunemaruka
BpAaIlaTeIbHOrO JBUKECHHUS: YIJIOBasi CKOPOCTD U YIIIOBOE YCKOPEHHE, UX CBA3b C JUHEHHON CKOPOCTBIO U
YCKOpPEHHUEM.

- lHepuuanbHble cucTEMBI OTCUETa U epBhIi 3akoH HeroToHa. BTopoii 3akon Helotona. Macca, uMmnyiisc,
cuna. LleHTp Macc cucTeMbl MaTepHalIbHBIX TOYEK. Y paBHEHUE ABMXKEHUSI MaTepUaIbHOU Touku. Tpetuit
3akoH HploToHA. 3aK0H coXpaHeHHs UMITyJbca. 3akoH BeemupHoro TsroreHus. CUiIbl COMPOTHBICHUS.

- JluHaMuKa BpaIlaTebHOTO JIBIDKEHHS. MOMEHT CHIIBI; MOMEHT MHEPILIMH; MOMEHT HMITyJibca. Teopema
[Teiinepa. OCHOBHOI 3aKOH AMHAMHKH BpaIlaTeIbHOTO ABMKECHHUS B CIIyyae CUCTEMBI TOUYEK U B ClIyyae
TBEPJIOTO Tena. 3aKOH COXPaHEHUsI MOMEHTa UMITyJibca. [ MpoCKOMEI.

- Pabora nepemenHoit cuibl. MomHOCTh. KnHETHYECKast SHEPTHA Tela MPH IOCTYNaTeIbHOM JIBIKCHHH.
Kunernueckas sHeprus Tena npu BpawaTeabHoM aBrkeHuu. [lone cun. KoncepBaTuBHbIE U
HEKOHCEpPBATHUBHbIE CUJIbL, TpUMepHL. [loTeHunanbHast sHeprus. IloreHnuanbHas SHEPrus B IOJIE CHIT
TSDKECTH, TOTEHIMATbHAS YHEPT U YIIPYTO Ne(pOPMHUPOBAHHON TPYKUHBI. 3aKOH COXPaHEHHUS TTOJTHOM
MEXaHUYECKOM SHEPruu B MOJI€ MOTEHIUAIBLHBIX CHJI. 3aKOH BceMUpHOro TsaroteHus. [lepsas, BTopas u
TPEThsI KOCMUYECKUE CKOPOCTH.

- Yupyrue HanpsokeHus u aedopmaimu B TBepaoM tee. 3akoH ['yka. Monyis FOura. Koaddumuent
[Tyaccona. OG1iue cBOHCTBA KUAKOCTEH U ra3oB. CTallMOHAPHOE TEUEHHE UICATbHOMN KUIKOCTH. Y PaBHEHHE
HETIPEphIBHOCTH. Y paBHeHUe beprymmu.

- [IpuHIIMT OTHOCHUTENBHOCTH U ITpeobpa3oBanus ["anunes. DkcriepuMeHTaIbHbIe 000CHOBAHUS CTICIIHATBHOM
teopun otHocutensHOCTH (CTO). I[Toctynaret CTO. OTHOCUTENHFHOCTH OJTHOBPEMEHHOCTH U
npeoOpaszoBanus Jlopermna. CokparieHne JITHHBI H 3aMeIJICHAE BPEMEHH B IBIDKYIIHXCS CHCTEMaX OTCUETa.
PenstuBuctckuit umnysnsc. B3auMocBsA3b Macchl U DHEPTHH.

PA3JIEJI 2. TEPMOAVMHAMUKA U MOJIEKVYJISIPHA A ®U3UKA.

OCHOBHBIE BOIIPOCHI, PACCMATPUBAEMBIE B JICKIHH:

- Monexynsipaas pusuka. MneansHblil Ta3. YpaBHEHHE COCTOSTHUAS WACATLHOTO Taza. VI30XOpHBIH,
n300apHBINA, M30TEPMUIECKHI Tporiecchl. PeanbHbIi Ta3. YpaBHeHne Ban-nep-Baansca. OcHOBHOE
ypasaenne MKT. Pacnipenenenne MaxkcBesia MOJIEKYIT HAETBHOTO Trasa mo ckopoctsaM. OnbiT HlTepra.
Bapomerpuueckas ¢popmyna. Pactipenenerne bonsimana. CpeaHsas aimiHa CBOOOTHOTO Tpo0Oera MOJIeKyII.
SBnenus nepeHoca (TerIonpOBOAHOCTE, U y3us, BHyTpEHHEE TPEHUE)

- BuyTpennsis sHeprus rasza u ee usmeHenue. [lepsoe Hagano TepmMoauHaMuKku. Y paBHeHue Maiiepa.
MosnekynspHO-KHHETHYECKAs! TEOPHS TEINIOEMKOCTH. CBS3b TETJIOEMKOCTH C YHCIIOM CTETeHeH CBOOO/IBI
MOJIeKyJ ra3a. AnuabatHslil mpouecc. [lonmrponnsie nporeccsl. [IpeodpazoBanue TEIUIOTH B MEXaHUUECKYIO
paborty. TernnoBsie Mamunbl. Lukn Kapao n ero koaduirenT noae3Horo 1eicTBusL.

- OMnupuyeckas TeMreparypHas mkana. TepMoauHaMUUecKoe PaBHOBECHE U TEMIIepaTypa.
KgasucraTiaeckue mporeccel. Y paBHEHHE COCTOSHUS B TepMoanHaMuke. OOpaTuMble 1 HEOOpaTHMEbIE
TIPOIIECCHI.

Bropoe Havano TepmoauHAMUKH. DHTponHA. CTaTHCTHYECKOE TOJIKOBAHUE SHTPOIINH.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

PA3JIEJI 3. DJIEKTPOCTATHKA U TIOCTOSIHHBIU TOK.

OCHOBHBIE BOIIPOCHI, PACCMATPUBAEMBbIE B JICKI[HH:

- 3axkon Kynona. HanpsikeHHOCTB aekTpocTaTideckoro mosist. CHitoBble JMHUM. [IpuHIMI cyneprno3uimy.
Teopema "aycca B nHTErpanbHoit hopme U ee MPUMEHEHHE JUIs pacyeTa 3JIeKTpUIecKuX moei. Lupkymsus
HanpsHKEHHOCTH 3JIEKTPHYECKOro 1ouist. [IoTeHIran aIeKTpuiecKoro nojst. JKBUIIOTEHIMANbHbBIE
noBepXxHOCTH. CBs3b HANPSHKEHHOCTH U TIOTEHIIHAIIA.

- DJIEKTPUYECKOE TI0JIE JUIOJIS. JIMIIOIb BO BHELTHEM 3JIEKTPUYECKOM roje. [lonspu3anys An3IeKTPHKOB.
OpueHTannoHHbBIA 1 e opMannOHHbBII MEXaHU3MBI MOSPU3ANNH. BEKTOp 3IEKTPHYIECKOTO CMEIIECHHS.
Teopema 'aycca 1 3IEKTPOCTATHIECKOTO HOJMS B TU3JIEKTPUKE. JM3NIeKTpHIecKast MPOHHIIAEMOCTh
BEILECTBA. DIEKTPUIECKOE IT0JIE B OJHOPOJHOM IUIICKTPUKE. DINEKTPETHI U CETHETORICKTPHKH.
ITee3z0addexr.

- [IpoBOIHUKY B 3IEKTPHUECKOM I0JIe. DIEKTPOCTaTUIECKasl 3alIUTa. DIEKTPOEMKOCTh IPOBOAHUKOB U
KOHJIEHCATOPOB. DHEPIHsl 3apsLKEHHOT0 MPOBOAHUKA, KOHACHCATOPA

- Cuna Toka, INIOTHOCTH ToKa. Kimaccudeckast Teopus 3JeKTPONPOBOAHOCTH. Y paBHEHUE HENPEPHIBHOCTH IS
IUIOTHOCTHU ToKa. 3akoH OMa /i OTHOPOJHOTO yUacTKa IEenH. DiIeKTpuieckoe conporupieHue. CoeJuHeHNE
MPOBO/IHUKOB.

3akon Oma B muddepennuansHoit popme. 3akon Jxoymsi-Jlenna. 3akon Bunemana-Opania.
DJeKTPOIBIIKYIIAs CHIa HICTOYHNKA TOKA. 3akoH OMa Ui HeOJHOPOIHOTO y4yacTka nend. [Ipasnna
Kupxroda. Dnexrpudeckuii TOK B BaKyyMe, Tase, KHUIKOCTH ¥ TBEPAOM TeIle.

PA3AEJT 4. MATHETU3M.

OCHOBHBIE BOIIPOCHI, PACCMATPHUBAEMBIC B JICKI[HH:

- MarsuTHO€ 1oJie MOCTOSHHBIX MarHUTOB U IIPOBOHUKOB C TOKOM. 3ak0H AMmnepa. BekTop MarHUTHO
HHAYKIMA. MarHuTHOE B3aUMO/ICHCTBIE MOCTOSHHBIX TOKOB. Cria Jlopenia. Dddekr Xomna.

- [luxnotpon. 3akon buo-Casapa-Jlamnaca. TeopeMa o MUPKYJSIUN BEKTOPa MATHUTHON HUHYKITUH,
IIpUMEpPBI IPUMEHEHUS] TEOPEMbL. BUXpEeBON XapaKkTep MarHUTHBIX MOJIEH.

- MarauTHsbI# oToK. Teopema ['aycca aist MarHuTHOTO 1osist. Pabora 1o nepeMeneHnio mpoBoTHHUKA €
TOKOM B MarHMUTHOM HoJje. PamMka ¢ TOKOM B OTHOPOJHOM M HEOJHOPOJAHOM MarHUTHOM IOJISIX. MarHuTHoe
MOJIE€ U MAarHUTHBIH AUIIOJBHBIA MOMEHT KpyroBoro Toka. Hamarundenne maraerukoB. HanpsoxeHHOCTB
MarHMTHOTO MoJIst. MarHuTHas poHuIaeMocts. Kitaccnduxanust MarHeTHKoB. deppoMarHeTH3M.

- SIBnenue sanextpomaruutHoi uHAYKIMH. [IpaBuno Jlenua. 3akon dapazest 37€KTpOMarHUTHOM HHIYKLIMH.
Buxpessie Toku (Toku @yxo). Camonaaykuus. IHIYKTHBHOCTE COJIeHOUA. SIBICHNE B3aUMHON MHIYKIINH.
Tpancopmarop. DHeprusi MAarHUTHOTO TTOJIA.

Cucrema ypaBHeHHH MakcBesuia B UHTErpaibHON GopMme n pU3NYECKHii CMBICI BXOSIINX B HeE YpPaBHEHHI.
DNEeKTPOMAarHUTHOE TIOJIE.

PA3JIEJI 5. KOJIEBAHUA 1 BOJIHBI. OITTUKA.

OCHOBHBIE BOIIPOCHI, PACCMATPHUBAEMBIE B JICKIHH:

- [lepnoanueckue npoueccel. 'apmMoHnyeckue kosebanus. MasTHUKH. Y paBHEHHE KOIEOaHUH U ero
penienue. AMIUIMTY/1a, 9acToTa U (paza konebanus. DHeprus konebannii. CBoOOHbBIE KoJIeOaHMs. DHEPTrHs
KoJsie0aHuH.

IIprmMeps! KoneOaTeTbHBIX ABIKEHHH PA3TUIHON (PU3NIECKOM IPHPOIHL.

CBoOoiHBIE 3aTyXaoIue KoeOaHus. XapakTepUCTUKH 3aTyXaIOIMIUX KOJISOaHHHA.

- Bemnyxnennsie konebanms. Pezonanc. MexaHMUecKue 1 3MEKTPUIECKHE aBTOKOJICOaTEIbHBIE CHCTEMBI.
Crnoxenne xonebanmii (Onenns, puryps! JInccaxy). AHanu3 U CHHTE3 KOJIeOaHUH, TOHATHE O CIIEKTpe
Kosrebanuii. CBsI3aHHBIE KOJIEOaHMS.

- BosrHoBOE nBMkeHme. [Tnockast rapMoHMyeckast BOJIHBI. JJIMHA BOJIHBI, BOJIHOBOE YHCIIO, ()a30Bast CKOPOCTb.
VYpaBHeHue BoaHbl. OJHOMEPHOE BOJHOBOE YpaBHEHHE. YIIPYrHe BOJIHBI B ra3ax *KHJIKOCTAX U TBEPIBIX
Tenax. DJIeMeHThl akycTHKU. DddexT domepa.

- CnexnctBus u3 ypaBHeHU MakcBeinna. DnekrpomarHuTHble BoHbl. OnbiTel ['epra. [kana
3IEKTPOMArHUTHBIX BOJIH. CKOPOCTh, YHEPTUsl, HHTEHCUBHOCTh 3JEKTPOMAarHuTHOM BOJHBL. [ToTok
IUIOTHOCTH 3HEPTHUH BOJIHBI.

- Urtepdepennns BonH. Ctosare BoHbl. MHTEpdepennns cBera. OnbiT FOHTa. MHTEpdepomerp




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

Maiikenscona. aTepdepeHus B TOHKUX IUIeHKax. [IpuMenenne naTepdepernny.

- [Ipunuun INoiirenca-®penens. Meron 300 @penens. Judpaxuus Openens Ha npocTeimmx nperpaaax.
Judpakuus @paynrodepa Ha ool u AByX wwensx. Judpaxunonnas pemerka. ['onorpadus. Audpaknus
PEHTIEHOBCKHUX JIydell Ha KpucTaummyeckon pewmérke. Ilpunnun I'oiirenca-Openens. Meron 308 Openeins.
Judpakuus Openens Ha npocteimunx nperpanax. Judpaxuus dpayHrodepa Ha OIHON U ABYX LIEIX.
Judpakumonnas pemerka. ['onorpadus. Judpaxums peHTreHOBCKUX JIydel Ha KPUCTaNIMYECKOH penéTKe.
- ®opma U CTeneHb NOJIIPU3aLUN MOHOXPOMATUYECKUX BOJIH. [loslyueHne U aHanu3 TMHEWHO -
MOJIIPU30BAHHOTO cBeTa. 3aKoHBI bproctepa, Manroca. JInHeiHOe nBymydenpenomieHue. [IpoxoxaeHne
CBETa yepe3 JMHEHHbIE (a30BbIe IACTHHKHU. VIcKyccTBEHHAs onTHYecKas aHU30Tponua. PoToynpyrocTs.
Bpamenue mockocTy Moasipu3aniy. JIEKTPOONTHYECKHE U MarHuToonTadeckne 3¢ dextsl. JXKnnkne
KPHCTaIIbI.

- Jucnepcus ceeta. dazoBas U rpynmnoBas CKOpOcTH BOJIH. [lornomenne u paccesHUe CBETa.

PA3JIEJI 6. KBAHTOBAS ®U3UKA.

OCHOBHBIE BOIIPOCHI, PACCMATPUBAEMBIC B JICKI[HH:

- TerutoBoe u3nyueHue U MoMuHecleHIMA. CreKTpanbHble XapaKTepUCTUKU TEIIIOBOTO U3IY4YEeHUS. 3aKOHBI
Kupxroda, Creana-bonpumana un 3akoH cmemennst Bura. A6comrotHo yepHOe Teno. Popmyna Penes-
xuHCca 1 «ynpTpaduoneroBas karactpodar. 'unoresa kBantoB. @opmyna [Tnanka. KBanroBoe 00bscHeHHE
3aKOHOB TEIIOBOTO M3IIyYEHHS.

- Bremrauit porosddexr, ypaBHeHHE DiiHIITeHA. IMITyBC poTOHA. DdPdext Komnrona. [lapnerne crera.
- KopryckyasipHO-BOJTHOBOH Tyanu3M CBeTa. OMIUPUIECKHE 3aKOHOMEPHOCTH B aTOMHBIX CHEKTpaXx.
®opmyna bamemepa. Monens atoma Tomcona. OnbiTel Pesepdopaa o paccesanto anbha-gactui. SAnepHas
MoJenb atoMa. Teopus atoma Boopoja o bopy.

- 'mnotresa ne bpoitist. Onbitel [{pBuccona u Ixepmepa. Judpakius mukpouactun. [puHnun
HeomnpeaeneHHocTH [ eitzendepra. BosHoBast QyHKIMS, €€ CTATUCTHYSCKUI CMBICI U YCIIOBHS, KOTOPBIM OHA
JIOJDKHA YIOBIETBOPATH. YpaBHeHue llpenuarepa.

- KBanToBas yactuiia B oqHOMEpHON MOTEHITUATLHOH siMe. OTHOMEPHBII MOTEHIINATLHBIA MOPOT U Oapbep.
TynnensHbIH 3¢ dekr. KBaHTOBBIH rapMOHIYIECKHHA OCIIUILIISTOP.

- CraunonapHoe ypasHenue llpeannrepa uis atoma Bogopo/ia. BoiHOBbIE (GyHKIIMN M KBAaHTOBBIE YHCIIA.
[Ipasuna orbopa mis kBaHTOBEIX HepexonoB. OmbIT Llltepra u ['epnaxa. Dddexr 3eemana. [puammm [Maymm.
[epnoanveckas Tabnuia 3JIEMEHTOB.

- DJeMeHTHI KBAaHTOBOM CTaTHCTHKH: ()epMHOHBI, 0030HBI. 30HHAS KOHIEMINS TBEPABIX Tel. MeTaisl,
JTURJIEKTPUKH, TOTYTIPOBOIHUKH (COOCTBEHHBIE M IPUMECHBIE). DJIEKTPHUECKUE CBOMCTBA TBEPABIX TET:
3aBHCHUMOCTh 3JIEKTPOIIPOBOIHOCTH OT Temmeparypsl. CBepXIpoBOAMMOCTh. DOTONPOBOIMMOCTS,
JIFOMHHECIIeHINS TBEPABIX Tell. CIOHTaHHOE M HHAYIIMPOBaHHOE m3nydeHne. OCOOEHHOCTH JIa3epHOTr0
n3ay4eHus. OCHOBHBIE THIIBI JIa3€POB U UX NPUMEHEHHE.

PA3JIEJI 7. DUSUKA. ATOMHOI'O A/1PA. DJIEMEHTAPHBIE UACTHULIBI.

OCHOBHBIE BOIIPOCHI, PACCMATPHUBAEMBIE B JICKIHH:

- CocTaB aTOMHOTO siipa. XapaKTepPUCTHKH Apa: 3apsjl, Macca, JHEPIusl CBSI3U HyKJIOHOB. M30TOMBL.
PagnoaktuBHOCTS. Bubl 1 3aKOHBI paAMOaKTUBHOIO U3ITydeHUs. SInepHble peakuuy. 3aKOHbI COXPAHEHUs B
saaepHbIX peakuuax. lenenue saep. Cuntes suep. JeTekTupoBaHue a1epHbIX H3yuyeHuid. [lonstue o
JIO3MMETPHH U 3aIIHTE.

- OCHOBHBI€ KJIACCHI AIEMEHTAPHBIX YaCTHIL. YacTHIBI M aHTUYACTHIEL. KBapKH, JIETITOHBI, YaCTHIIBI —
MePEeHOCYHNKH B3anMoIeiicTBHIA. BHUbl (yHIaMEHTaTBHBIX B3aUMOACHCTBHH. DBoous Beenennoit u 38E31.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI

HaunmeHnoBanue 1abopaTopHBIX paboT / KpaTKoe CofepKaHue

PA3IEJI 1. Mexanuka




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

B pesynbTate paboThl CTYAEHT OyAET 03HAKOMIIEH C 3aKOHOMEPHOCTSIMU PaBHOYCKOPEHHOTO JBHKCHUSL.
JIP Ne 1 «M3yueHne paBHOYCKOPEHHOT'O IBUKECHUS HAa MalllnHEe ATBYa»

PA3JIEJI 2. TepMoauHaMuKa ¥ MOJIEKYJISIpHAsT (PHU3HKA
B pesynbrate paboThI CTYAEHT OyAeT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMH a1nabaTHOTO Mpoliecca.
JIP Ne 11 «Omnpeaenenue oTHOILIEHUS TEINIOEMKOCTEN ra3a metogoM Knemana-/lezopmar

PA3/IEJI 3. DnexktpocTaTiKa U MOCTOSTHHBIA TOK
B pesynbpTaTte paboThI CTYIEHT OYAET O3HAKOMIIEH ¢ 3aKOHOMEPHOCTSIMH 3JIEKTPOCTATHYESCKOTO OIS,
JIP Ne 14 «M3y4eHune Tomorpaduu IEKTPOCTaATHIECKOTO OIS

PA3/IEJI 4. Maruetusm

B pesynbrate paboThI CTYICHT OYAET O3HAKOMIICH C 3aKOHOMEPHOCTSIMU MarHUTHOTO TIOJISL.
JIP Ne 75 «M3yueHne MarHuTHOTO TOJIS COJIEHOH A C TIOMOIIBIO TaTYMKa XOJIa»

PA3JIEJI 5. Kone6anus u BosHbl. OnTHKA

B pesynabTate paboThl CTYAEHT OyAeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH 3aTyXaroIINX KoJIeOaHu! B
KoJIe0aTeIbHOM KOHTYpE.

JIP Ne 29 «M3y4eHue 3aTyXaloUIuX dJICKTPOMarHUTHRIX KOJICOaHUH B KOJIe0aTeTbHOM KOHTYPE C IIOMOIIIBIO
ociutorpada»

PA3JIEJI 6. KBanToBas ¢usnka

B pesynbraTe paboThl CTyIeHT OyIeT 03HAKOMJIEH C 3aKOHOMEPHOCTSIMH BHeIlHero Gpotoaddekra.
JIP Ne 138 «M3yuenue BHemHero Gorodddexra u u3sMepeHue nocrosiHuo [1nanka»

PA3JIEJI 7. ®u3uka aTOMHOTO si/ipa. DJIeMEHTapHbIE YaCTHIIbI
B pe3yiabTaTre pa6OTBI CTYACHT 6yI[eT O3HAaKOMIJICH € 3dKOHOMCPHOCTAMHU CTPOCHHUA aTOMA.
JIP Ne 48 «OmnbiT ®panka-I'epuay

3amura 1a00paTOPHBIX padoT

[IpakTrueckue 3aHATHS

TemaTuka MPaKTUYICCKUX 3aHSATHI/ KpaTKO€ COACPIKAHUC

PA3JIEJI 1. Mexanuka

B pe3ynprare BRIOTHEHHUS MPAKTHYECKOTO 33JaHUS CTYICHT OyJeT 03HAKOMIICH C 3aKOHOMEPHOCTIMHU
KMHEMATHKH ¥ TUHAMUKH TOCTYATEIHbHOTO U BPAIIaTeIbHOTO IBHKCHUSI.

KunemaTnka mocTynaTeTsHOTO M BpalaTeIbHOTO IBMKEHUS. JJUHAMUKa TIOCTYATeIhHOTO IBHYKCHUS.
3akons! HproToHA.

3anmaum u3 pasznena 1 [3].

3amaum u3 paznena 2 [3].

JlnHamuKa BpamaTebHOTO ABMKEHUs. PaboTa u sHeprus. 3aKOHBI COXPaHECHHS.

3amaum u3 pasznena 3 [3].

PA3JIEJI 2. TepmoauHamMuka U MOJIEKyJIsipHasi pu3HKa

B pesynbTaTe BEIONHEHUS IPAKTHYECKOTO 3aJaHHs CTYJCHT OyIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMU
OCHOBHBIX 3aKOHOB MOJICKYJISIPHO-KHHETHIECKON TEOPUH Ta30B.

I'a3oBble 3akOHBL. MONEKyIIpHO-KUHETHYECKast TeopHs ra3oB. [IepBoe Havao TepMOANHAMUKHY,
3amaum u3 pasznmena 15 [3].

TepmoauHaMuKa.

3amaum u3 pasznena 16 [3].

PA3JIEJI 3. DnexTpocTaThKa U IOCTOSHHBIN TOK

B PE3YIbTATC BBIMIOJIHCHHUS NPAKTUYCCKOT'O 3aJaHUsl CTYACHT 6y,ueT O3HAaKOMIJICH € 3aKOHOMEPHOCTAMU
QJICKTPOCTATUYCCKOI'O IOJIA.

aﬂeKTPOCTaTI/IKa. 3akon KyJ'IOHa, Hal'[pﬂ)KéHHOCTI) 1 MOTCHIHAJ SJICKTPHUUICCKOT'O MOJIA. HpI/IHHI/IH
CYIEPIIO3UIIHH.

3anaum u3 paznena 4 [3].

TIpOBOMHUKY B DJIEKTPUIECKOM IT0JIE. DIEKTPUISCKUE KOHICHCATOPBI.




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

3amaun u3 paszgena S [3].

4 |PA3JIEJI 4. Maraetusm

B pesynbTate BBIOTHEHHS TPAKTHYECKOTO 3aIaHUsl CTYCHT OyJIeT 03HAKOMJICH C 3aKOHOMEPHOCTSIMU
MarHMTHOTO MOJIs, CO3aBaEMOr0 OCTOSIHHBIMM MarHUTaMH ¥ IPOBOIHUKAMH C TOKOM.

MarHuTHOE T10JIe TIOCTOSTHHBIX MarHUTOB U IIPOBOIHUKOB C TOKOM. 3aK0oH AMIiepa. BekTop MarHuTHO#
WHIYKIMA. MarHUTHOE B3aUMOJIEHCTBHE MMOCTOSHHBIX TOKOB. Crita Jlopenna. Dddext Xomna.

3amaun u3 paszgena 6 [3].

5 |[PA3JEJI 5. Konebanus u BojHbl. OnTHKA

B pesynbTate BBIOIHEHHS TPAKTHYECKOTO 3a/IaHUs CTYJCHT OyJIeT 03HAKOMIICH C 3aKOHOMEPHOCTSIMH
BO3HUKHOBEHHMS M IPOTEKAHNSI MEXaHMYECKHUX U JIEKTPOMArHUTHBIX KoJieOaHNH 1 BOJIH.
MexaHuuecKHe 1 dJIEKTPOMAarHUTHbBIE KoJieOaHus. YIIPyTrue BOJIHBI. DJIEKTPOMAarHUTHHIC BOJIHEL. .
3anmaum u3 paznena 4 [8].

Wnrepdepennus ceera. Judpaxuuns cera. [lonspuzanus cera.

3anaum u3 paznena S [8].

6 |PA3JIEJI 6. KBanToBas ¢usuka

B pesynbTaTte BBIOTHEHHS MPAKTHIECKOTO 3aIaHMs CTYJCHT OyJeT 03HAKOMJICH C 3aKOHOMEPHOCTSIMH
KBAaHTOBOH NMPHPOJBI CBETA.

KganToBas npupoaa csera. Teopus aroma Booposia no bopy. DneMeHTsl KBaHTOBOI MEXaHUKH.
3anaum u3 paznena 6 [8].

7 |PA3EJI 7. ®u3uka aTOMHOTO si/ipa. DJIeMEHTapHBIC YaCTHIIbI

B PEIYIbTATC BBIMIOJTHCHHUSA NPAKTUYCCKOTO 3aJaHUs CTYJCHT 6y):(eT O3HAaKOMIJICH C 3aKOHOMEPHOCTAMU
CTPOCHUA aTOMa, A1pa, SJICMCHTAPHBIX YaCTHULI.

DIIEMEHTHI (I)I/IBI/IKI/I AaTOMHOT'O g4pa. DIJIEMEHTHI (I)I/IBI/IKI/I QJICMCHTAPHBIX YaCTHULI.

3anaum u3 paznena 7 [8].

4.3. CamocrosiTenbHas padoTa 00y4arOIuXCs.

Ne Bun camocrositensHOM paboTh
n/m
1 |[loaroroBka k mabopaTOpHBIM paboTam
2 |[loaroroBka K MPaKTHYECKUM 3aHSITHIM
3 |lloaroroBka K 3a4eTy
4  IloaroToBKa K HK3aMEHY
5 |PaboTa ¢ nTeKIMOHHBIM MaTEPHAIOM
6 |Pabora c ntureparypoit
7 |CamocTrosTenbHOE H3yYEHUE Pa3IeioB (TeM) JUCIUILTUHBI(MOIYIIS)
8 |BrmonHenue HaygHO-uccnenoBarenbckoi padotsl (HUPC)
9 | [MoaroTtoBka K MPOMEKYTOYHOU aTTECTALIUU.
10 | [ToaroroBKa K TEKyIIEeMY KOHTPOJIIO.

5. IlepeueHp wu3NaHWM, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOEHUU JUCHUILIUHBI (MOYJIA).

‘ No ‘ bubnmnorpaduueckoe onvucanue ‘ Mecro nocryna




/o

1 | Kypc ¢pusuxu T.U. Tpopumosa | https://www.academia-moscow.ru/catalogue/4884/483190/
YuebHoe mocobue M.:
N3narenbckuii LEHTP
«Axagemus», 560c. - ISBN 5-
7695-2629-7 , 2006

2 | Kypc o6iueit pusuku Casenbes | https://e.lanbook.com/book/142380?category=919
N. B. Yyebnoe nocodue CaHkT-
[TerepOypr: Jlans, 436 c. - ISBN
978-5-8114-5539-3 , 2020

3 Coopuuk 3axa4 o aucuuiumage | http://195.245.205.32:8087/jirbis2/books/scanbooks_new/01-
"®msuka" T.B. 3axaposa, JIM. | 37822.pdf.

Kacumenko, C.M. Kokun
VYuebHoe mocodbue M.: MUNT,
144 c., 2010

4 ®wu3uka. Yacts 1. KoHcmekr http://library.miit.ru/methodics/16012012/10_2120.pdf
nexiui. Kokun C.M. M.:
MUUT, 244 c. , 2010

5 ®usuka. Yacts 1I. Koncnekr http://library.miit.ru/methodics/04022015/14-47.pdf PYT
nexiui. Koxkun C.M.,
Huxwnrenko B.A. M.: MUUT,
178 ¢., 2013

6 ®wuzuka. Yacts 1II. Korcmekr http://library.miit.ru/methodics/04022015/08-%20221.pdf
nexnuii. Hukurenko B.A.,
Kokua C.M. M.: MUUT, 196 c.

, 2007
7 COopHuKk 3a/1a4 10 o01IeMy http://195.245.205.32:8087/jirbis2/books/scanbooks_new/85-
kypcy dusuku B.C. 1992.pdf

Bonbkenmreiin YueOHoe
nocobue M. : Hayka. I'n. pen.
¢wu3z.-mar. aut., 384 c., 1985

8 | COopHuK 3a/1a4 1O KypCy http://library.miit.ru
¢uzuku c permenusimu T. U.
Tpodumona YueGHOE mocobue
M.: Abpuc, 591 c. - ISBN: 5-06-
003534-4 , 2012

6. IlepeueHb COBpEMEHHBIX TMPOQPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAIIMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOpPbIE MOTYT HCIOJB30BaThCS MPH
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

Nudopmanmonnsiii  mopran  Hayuynas ~ anexTpoHHas — OuOnmoreka
eLIBRARY.RU (www.elibrary.ru);

Enunas KOJUIEKLIUSA U (POBBIX 00pa30BaTeIbHBIX pecypcoB
(http://window.edu.ru);



Hayuno-texanueckas 6ubnuorexka PYT (MUUT) (http://library.miit.ru).
Caiit  (MaTepHeT-gocTynn) www.i-eXam.fu — cucreMa TEeCTUPOBaHUS
«DenepanbHbIi FK3aMeH B chepe npodeccruonansHoro odpazoBanusy (OII10)

7. llepedyeHb  JHMIEH3UOHHOTO WU  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 OOEeCnedYeHusi, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJCTBA,
HEOO0XOMMOTr0 JUIsl OCBOCHUSI JUCIIUIIMHBL (MOTYJIs).

OnepannonHas cucreMa Windows

[Iporpammsi:

Microsoft Office

Z0O0M,

MS Teams,

Discord,

ITonckoBbIE CUCTEMBI

Skype

TecToBbIE TPOrPAMMBI:

ABtoMatu3zupoBaHHas cucrema tectupoBanus (ACT),

KadenpanbHas TectoBas mporpamma

Pazpabotanubie 1 npruoOpeTEeHHbBIE TPOTPaMMHbIE (00yUYarOIUe) CUCTEMBI:

«OtkpeiTas actpoHomus» dusukonRedShift,

«Buneosamaunuk o ¢puszuke» AWM. Gummman u ap.,

«®Du3uka B KOS,

«Ypoxu puzuku Kupmina u Medbonusi»,

«JIabopaTopHbie pabOThI MO (HUKKEY,

«Bcest puzukay MynbTUMenuitHast SHIUKIIONEAMS,

«Duznka. MynsTuMenniiabiii Kype» Pyccobur-M,

«Kypc duzuku XXI Bexa» JI.A. bopesckuit (MannaXayc),

«Otkpsitas pusukay C.M. Kozenn,

«BuptyanpHbiil npaktukym 1o pusuke» OO0 «OU3MKOHY,

NnmrocTpatuBHBI MaTepuan Mo Kypcy oOmied ¢Gu3nku, pa3paOoTaHHBINA
COTpyIHHUKaMU Kadeapsl,

OnexkTpoHHas OubauoTeka Kadenpsl,

Bupaeoteka kadenpsi.

8. OmmcaHne MaTepuaJbHO-TEXHUYECKOW O0a3pl, HEOOXOJAMMOM IS
OCYILECTBJICHUSI 00pa30BaTEIBLHOrO Mpoliecca Mo TUCIUILTMHE (MOIYJIIO).

Opranuzanusi pabodyero MecTta CTyJIeHTa B YHHUBEPCHUTETE (TeMIepaTypHbIN
peXUM, CpEeAHss IJIOIIAAb, MPUXOAIIASACA Ha YEJOBEKa B yueOHOW ayauTopuu,



BPEMEHHON PEXUM PabOThI, OCBEIMIEHHOCTh pab0OvYero MecTa) PeriaMeHTUPYIOTCS
coorBercTBytomumu  CanlluHamu,  coGmiomeHne  TpeboBaHUM ~ KOTOPBIX
KOHTPOJIMPYETCsl aJIMUHUCTpaIueld ydyeOHoro 3aBefeHus. KpoMe Toro, Kaxiblii
ceMecTp Tiepell HadalioM paboThl B y4eOHBIX JIabopaToOpusiX MPOBOIUTCS
MHCTPYKTAX CTYJACHTOB MO TEXHUKE O€30MaCHOCTH, CTYAEHTHI HE JOMYCKAIOTCS K
3aHSTUAM, TIOKa HE O3HAKOMSTCS C HHCTPYKIMEH W HE MOCTaBIT MOANHUCH B
COOTBETCTBYIOIIEH BEAOMOCTH.

JInst TEKUMOHHBIX 3aHATUI: JICKIMOHHBIN 3aJ1, ayAMOBU3YaAJIbHBIN KOMILJIEKC.

JIns ceMUHapOB: KOMIBIOTEPHBIM Kiacc (JIOKaJlbHas CeTh, coctosias u3 30
paboumx CTaHIIMN, cepBepa, KOMITbIOTEpa MperoaBarTelis), MHTEpaKTUBHAsS JI0CKa U
CBSI3b C ayIMOBHU3YaJIbHBIM KOMIUIEKCOM, BbIX0/ B IHTEpHET.

Jlns mpoBeneHus: J1abOpaTOPHBIX PadOT: KOMIUIEKC 3JIEKTPOU3MEPHUTEIBHBIX
dbuznyeckux MpuOOPOB; JTa0OpPATOPHBIE YCTAHOBKM TEMATHYECKOTO Ha3HAYCHUS,
COOTBETCTBYIOIIME J1A0OpAaTOPHOMY TMpakTukymy. JlabopaTtopHbie pabOTHI MO
aucuuIuinHe «Pu3uKa» NpoBOJATCS B CIIEHHATIBHO 000PYIOBaHHBIX JTa0OPATOPUSIX
C MPUMEHEHUEM HEOOXOIUMBIX CPEACTB 00ydeHUs: JTabopaTOpHOTO 000PYyAOBaAHUSA,
0o0pa3IoB JJis1 MCCICAOBAHUM, METOAMYECKUX MOCOOHM, KOMIIBIOTEPHBIX CPEJICTB
00pabOTKU Pe3yabTaTOB U3MEPECHHUIM.

[Ipy  BBIIOJHEHWH JTAOOPATOPHBIX  pabOT  MPOBOAATCA:  MOATOTOBKA
o0opynoBaHusi U MpubOOPOB K paboTe, N3y4eHUE METOIUKH BBIMOJHEHUSI PAOOTHI,
BOCIIPOU3BEJCHUE W3y4YaeMOTO SBJICHUS, HW3MEPEHUE BEIUYMH, OMPEICIICHHUE
COOTBETCTBYIOIIMX XapaKTEPUCTUK M TIOKazaTesied, oOpaboTka JaHHBIX U HX
aHajau3, 0000IIeHHEe 1 00padOTKa PE3yIbTaTOB.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auet B 1 cemectpe.
DK3ameH BO 2, 3 ceMecTpax.

10. OueHouHbIe MaTEpHUATIBI.

OueHouyHblE MaTepualibl, TPUMEHAEMbIE MPH MNPOBEACHUU ITPOMEKYTOUYHON
aTTecTalllH, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKATbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

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

CoracoBaHo:

3aBenyromuii kaheapont Y TbullC
3aBenyromuii kadeaport Ousnka

[Ipeacenarens yueOHO-METOIUYECKON
KOMUCCHUU

A.N. Aunpees

C.I1. BakyneHko
H.B. brixos

H.A. Kisruesa



