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1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)

1.1|Lens npenofaBaHus AUCUHUILIHHBL:

1.2|popmupoBanue y 00yUaroImuXcsi €CTECTBEHHOHAYYHOTO MHUPOBO33PCHHUS; HAYYHOT'O MBIIIIJICHHUS; IIEJIOCTHOTO
MPEJICTaBICHHs O PU3NIECKHUX 3aKOHAX OKPY’KAIOIIEro MUPa B UX SIUHCTBE M B3aUMOCBSI3U; HABHIKOB IIPHUMCHEHHUS
HOJIOKEHUH (yHIaMEHTAIBHON (PU3MKHU [P PEIICHHH KOHKPETHBIX IPEAMETHO-MPOMIIBHBIX 331a9; TCOPETHYCCKON U
MPAKTHIECKOHN 6a3bl ISl YCIEITHOTO OCBOCHHS MU CICIIUATBHBIX AUCIIUTLUIHH.

1.3|3amaun AMCIUIUIMHEL:

1.4]— ocBoeHHe 00YJAIOUIMMUCS 3HAHUI 00 OCHOBHBIX (PM3MUYECKHX SBJICHUAX M MPOIIECCaX, OCHOBHBIX (PU3MYECKUX BEIUIHHAX
U pU3UUECKUX KOHCTAHTaX, OCHOBHBIX (DH3MYECKUX 3aKOHAX U FPAHHUIIAX UX MPUMEHUMOCTH, (DYHIaMEHTAIbHBIX
(u3HYEeCKUX SKCIEPHMEHTaX U UX POJIM B Pa3BUTHU HAYKH, HA3HAYEHHH M NPUHIUIAX IHCTBHUS BAKHEHIINX (GHU3HIECKHX
npuOopoB;

1.5|— npuoOpeTeHne 00y4darOMUMUCI YMEHHIH 00BSICHUTh OCHOBHBIC HAOJI0IaeMbIe TPUPOIHBIC U TEXHOTECHHBIC SBJICHUS U
3¢ dexTs! Ha 6a3e 3aKOHOB KJIACCUYECKOI U COBpEMEHHOU (pU3UKY;

1.6|— npno6peTeHI/Ie 06y'{aIOI_[II/IMI/IC$I yMeHHfI 1 HaBbIKOB MCIIOJIb30BaHUA MCTOAUKH (bPISPI‘-IeCKHX H3MepeHHI>i u O6pa60TKI/I
OKCIIEPUMEHTAJIBHBIX JaHHBIX, UCIIOJIb30BAHUS MCTOJOB (bmnqecmro MOJCIUPOBAHUA I PCIICHNUA KOHKPETHBIX
€CTCCTBCHHOHAYYHBIX U TEXHUYCCKHUX 3a1a4;

1.7|— npuoOpeTeHne 00y4JaroIMMHUCS HABBIKOB SKCILTyaTallid OCHOBHBIX MMPUOOPOB U 000PY/IOBaHUSI COBPEMEHHON
¢usnyeckoit taboparopuu, 00pabOTKH U UHTEPIPETUPOBAHUS PE3YIbTATOB SKCIEPUMEHTA.

1.8

2. MECTO JUCHHUTIIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

Lukx (paszexn) OIL: [B1.0.11

3. KOMIIETEHL{Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJYJIS)

OIIK-1 CniocobOeH pemaTh HHXEHEpHBIC 3a]ja4i B IPO(ECCHOHATBHOMN NEATEIbHOCTH C UCTIOIh30BaHHEM METOJIOB €CTECTBEHHBIX
HayK, MATEMaTHIECKOTO aHalN3a U MOACITUPOBAHUS

OIIK-1.2 TIpuMeHsIeT OCHOBHBIC ITOHSATHUS U 3aKOHBI €CTECTBCHHBIX HAYK VIS PEIICHUS TPEIMETHO-IPOMUIIBHBIX 3a7a4

OIIK-1.3 IIpuMeHseT ecTeCTBEHHOHAYYHBIE METO/Ibl TEOPETHUECKOTO U AKCIEPHUMEHTAILHOTO UCCIIEA0BaHHs 00BEKTOB, IPOLIECCOB,
SIBJICHUI; IPOBOJUT SKCIEPUMEHTHI 110 33laHHON METOAUKE U aHAIU3UPYET Pe3yIbTaThl

B pe3yabTaTe ocBOeHUS TUCHUILTHHEI (MOAYJIs1) 00yUYaromuiics 10JKeH

3.1|3narn:

3.1.1|ocHOBHBIE MOHATHS U 3aKOHBI KJIACCUYECKON U COBPEMEHHOM (PM3UKHU U UX POJIb B PELICHUHU [IPEAMETHO-IPOGUIBLHBIX 3a1a4;

3.1.2|MeTobI TEOPETHIECKOTO U SKCIIEPUMEHTAIEHOTO UCCIIEAOBaHUS GH3HIECKUX OOBEKTOB, TPOLIECCOB U SBICHUH, METOIHNKY
NpoBeneHHus U 00pabOTKU pe3ysbTaToB (PU3NYECKOTO IKCIIEPHUMEHTA

3.2|Ymerh:

3.2.1|ucnonb30BaTh OCHOBHBIE MOHATHS U 3aKOHBI (PU3UKH IJIS PELIeHHs NPEeIMETHO-IPOQUIBHBIX 33/1a4;

3.2.2|IpUMEHATE METOBI TEOPETHIECKOTO M SKCIICPHIMEHTAIBHOTO HCCIIENOBAaHUS (PU3NUECKUX 0OBEKTOB, IPOIECCOB U SBICHHH,
MPOBOIUTH (PU3NUECKHE SKCIEPUMEHTHI 110 331aHHOH METOJMKE U 00padaThIBaTh UX PE3yJIbTaThl

3.3|Baagern:

3.3.1|HaBbIKaMy IPUMEHEHHS OCHOBHBIX MOHITHH U 3aKOHOB KJIACCHYECKOM U COBPEMEHHOM (DU3MKHU IS pEIICHUs TIPEIMETHO -
npodHIbHBIX 3a/1a4;

3.3.2|naBabIKaMU IPHUMEHEHHUS METOJIOB TEOPETHYECKOTO U IKCIEPUMEHTAIBHOTO UCCIICIOBAHNS (DH3HIECKUX 00BEKTOB,
MPOLIECCOB U SBIECHNUH, HABBIKAMH MIPOBEICHHUS (HU3UIECKUX SKCIEPUMEHTOB 110 33JaHHOH MEeTOIUKE U 00pabOTKH UX

pe3yIbTaToOB
3.3.3
4. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHBI (MOAYJISA)
Kon HaumeHnoBanue pa3iesioB U TeM /BUA 3aHATHS/ Cemectp / | YacoB | IIpumeuanue
3aHATUA Kypc

Pazgen 1. PUBUYECKHUE OCHOBbI MEXAHUKU
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KUHEMATUKA MATEPHUAJIBHOM TOUKHU

[Ipenmer u MeToAbI MEXaHUKU. MoeTN MaTepraaIbHOW TOUYKH U TBEPJOTO TEJa.
[TonsTHe cuctembl oTCUeTa. BEKTOpHOE N KOOPAMHATHOE ONMCAHHUE JABHKECHUS
MaTepuanbHON TOUkd. OCHOBHBIE KWHEMATHUECKHE XapaKTEePUCTUKH
MaTepHaJIbHOM TOYKHU: pajinyc-BEKTOP, NepeMElCHUE, PO ICHHBIH Iy Th,
CpeaHssl 1 MTHOBEHHAs! CKOPOCTb, CPEJHEE U MTHOBEHHOE YCKOPEHUE,
TaHTeHIIMaIbHOE U HOpMAJIbHOE YCKOpeHHe. BpamarensHoe BUKeHHe
MaTepHaIbHON TOYKU. BeKTOpHI yria moBopoTa, yriioBoi CKOPOCTH U YTIIOBOTO
yckopeHusi. CBs3b MEX/y YIJIOBBIMH U JINHEWHBIMU BeJTMUUHAMU. /JIex/

1.2

Onpez[eneHI/Ie IIJIOTHOCTHU TBEPAOTO TEJIa HpaBPIJ'ILHOfI FeOMeTpH'{eCKOﬁ CbOpMLI.
/J1ab/

1.3

Kunemaruka marepuansHoi Touku /TIp/

1.4

OCHOBBI JTUHAMUKU ITOCTYITATEJBHOI'O ABMXXEHW A TEJIA
[ToctynatensHoe aBmwkenue. [lepnrrii 3akon Hetotona. [loHsTHE HHEPTHOM MacCh
tena. Bropoii 3akon HetoToHa u nonsitue cunsl. Tpernit 3akoH HetoToHa. Bust
cun. Cuia TSHKECTH, CUJIa BCEMUPHOTO TATOTSHHUS, CHIIA YIIPYTOCTH, CHJIa TPSHUSL.
HewnnepuuanbHbie CHCTEMbI 0TcueTa. [[eHTpoOeKHBIC CHITBI HHEPIIUK U CUJTBI
Kopuomnuca. /JIex/

1.5

OCHOBEI JAVUHaAMUKU IMMOCTYIATCJIbHOTO ABMKCHUA TEJIa /Hp/

1.6

H3ydeHne 3aK0OHOB TIOCTYNATENHOTO JBIKEHNUS C TOMOIIBI0 MAITMHEI ATBYZIa.
/J1ab/

1.7

3AKOHbBI UISMEHEHUA 1 COXPAHEHUA UMITYJIbCA, DHEPTUU U
MOMEHTA UMIIVJIbCA

Hmnynbe MaTepuanbHONW TOYKH U MEXAaHUYECKOH CHCTEMBI, 3aKOH €r0 U3MEHCHHS
u coxpaHeHus1. L[eHTp Macc MeXaHHUEeCKOH CHCTEMBI H YPaBHEHHUE €T0 ABMKEHHUSI.
Kunernyeckas sHeprus 1 3aKoH ee u3MeHeHus. KoHcepBaTuBHBIE U
HEKOHCEepBaTHBHBIC CHIIBL. [loTeHIanbHas s3Heprust. CBA3b MEXIY
MMOTEHINATBHON HEePTHeH 1 CHIIOW. 3aKOH M3MEHEHHsSI U COXPAHEHUS TIOJTHON
MEXaHMYECKON SHEPrHH CUCTeMbl. MOMEHT UMITyJIbCa MaTEePUAILHON TOUKU U
MEXaHUYECKOH CHCTEMBI, 3aKOH €r0 U3MEHEeHUs U coxpaHeHus. /JIex/

1.8

3aKoHBI U3MEHEHHS ¥ COXPAaHEHHUS! UMITYJIbCa, SHEPTUU U MOMeHTa uMnyJibca /I1p/

1.9

ITpoBepka 3aKOHOB COXpaHEHHS UMITYJIbCa U SHEPTHU IPH coyaapenuu e /J1ad/

1.10

JUHAMUKA BPAITATEJIBHOI'O ABMXXEHIK A TBEPJIOT'O TEJIA
OCHOBHOH 3aKOH BpaIlaTeIbHOTO IBMXKEHUS TBEPAOTO T€Na BOKPYT
HEMOJBIKHOM ocl. MoMeHT MHepuuu. BeluncieHre MOMEHTOB HHEPLUH
OJIHOPOJHBIX CUMMETPHUUHBIX Tell. Teopema lllTeiinepa u ee npuMeHeHHe.
Kunernueckas sHeprus BpallaTelbHOIO JBHKEHHS TBEPIOIO Tela.

/JTex/
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JluHamuKa BpamaTeabHOTo JBMKEHHS TBepaoro tena /T1p/

1.12

W3y4enune TMHAMUKY BPAIIATEILHOTO JBIKESHUSI C TOMOIIBIO MasTHUKA
O6epoOeka. /J1a6/

1.13

Masrtauk Makcsemna. OnpezeseHne MOMEHTa HHEPLMH TeJ U IPOBEPKa 3aKOHa
coxpaHeHus sHeprud. /J1ad/

1.14

MEXAHMNYECKUE KOJIEFAHU

Ormpenenenne KorebaHmii. XapaKTepUCTHKH TAPMOHUIECKIX KOJICOaHHH.
dopmyiia CII0KEHHS IBYX FAPMOHHUYECKHX KosieOaHuit. [IpruMeps! kosiedaTenbHbIX
CHCTEM: MPY>KUHHBINA, MATEMaTHIECKHIA N GU3NIECKUI MASTHUKH. Y paBHEHUE
3aTyXaroluX KojeOaHU! U ero pelieHne. XapaKTepUCTHKH 3aTyXaroIuX
KojeOaHuil. Y paBHEHHE BEIHYKICHHBIX KOJICOaHHIA TTO]T IeHCTBHEM
rapMOHHYECKH U3MEHSIOUIEIICS BHEITHEH CUJIBI U €T0 pelieHue. SBnenue

pe3oHaHca.
/J1ex/

1.15

Mexanunyeckue konebanus /I1p/

1.16

OrnpezeneHre yCKOpeH#s cBOOOIHOTO MaAeHMUs IPH IIOMOIIY MaTEMATUYECKOTO
MasiTHUKa. (OnpeseseHue MOTyJisl CIBUra ¢ TOMOIIBIO MPYKHUHHOTO MasTHHUKA. )
/J1ab/

Paznexn 2. JJIEMEHTBI CIIEIIUAJIBHOM TEOPUM
OTHOCHUTEJIBHOCTH




2.1

IToctynatsl cienpanbHON Teopuu oTHOCHTENbHOCTH. [Ipeo6GpazoBanus Jlopenua.
Cnencteus u3 npeodpa3opanuii Jlopenua. lHTepBan Mex1y COOBITHIMHU.
MMmnysbe B crienuainbHOM TEOPUH OTHOCUTENbHOCTH. OCHOBHOW 3aKOH
PEeNATUBUCTCKON TMHAMHUKN MaTepUAIbHON TOUYKH. DHEPTHUs B CHIEUAIbHON
Teopuu oTHocUTeNbHOCTH. /Cp/
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Paznen 3. TEPMOJUHAMMKA U MOJIEKYJISIPHASL ®U3UKA

3.1

SJIEMEHTBI TEPMOJANHAMUKIN

OcHOBHBIE ONpeIeIeHus U NOHATHA TepMoguHaMKKK. HyneBoe Hauano
TEPMOJMHAMUKH U TIOHATHE TEMITEpaTypbl. TepMoIuHaMUueCKue (HyHKIINU
coctosiHus. [lepBoe Havano TepMoauHaMuKH. TermmoeMkocTs. M3ompomneccsl.
Bropoe Hauano TepMOIUHAMHUKH B pa3uUHbIX GopMynupoBkax. [Tonstue
temwnoBoil mammnbl. KITJ] Teruiosoii Mmamuuel. Hukn KapHo u Teopema KapHo.
HepagenctBo Knaysuyca. Durponus. TpeTbe Hauano TepMouHaMuKH. /Jlek/

3.2

Omnpenenenue k03P PUITHEHTa BI3KOCTU KUIKOCTU 110 MeToy Ctokca. /J1ab/

3.3

SJIEMEHTBI CTATUCTUYECKON ®U3UKU.

OCHOBHBIE TIOJIOXKCHHS KHHETUISCKOW TCOPUY UICATLHOTO Ta3a. Y paBHEHUS
COCTOSTHUSI HJICATBHOTO B PEAbHOTO Ta3a. Y paBHEHNE KHHETUIECKOW TEOPUH
ra3oB [yt naBienus. ®a3oBoe npocTpaHcTBO. OYHKIUSA paclpeIeICHUS.
Kiraccuaeckast u kBanToBas cratuctuka. Pacrpenenenne Makcseia.
Bapomerpuueckas popmyrna. Pacnpenenenue Bosibimana. [ToHsTHE 0 KBaHTOBOM
cratuctuke boze-Oiinmreiina n ®epmu-/upaka. CBSI3b SJHTPOITHH C
TePMOIUHAMHYECKOW BEPOSITHOCTBIO. SIBJICHHUS TIepeHoca.

/JTex/

3.4

OrmpesienieHre OTHOIICHHS TEITIOEMKOCTEH Ta3a METOIOM aIrnabaTuueckoro
pacmmpenus. /J1a6/

3.5

DneMeHTBI CTaTUCTUUECKOM Gu3UuKU. DneMeHTs! TepMoarHaMuky /T1p/

Pasznen 4. SJIEKTPUYECTBO U MAT'HETHU3M

4.1

OJIEKTPOCTATUYECKOE ITOJIE B BAKYYME

DnexTpUuecKuil 3apa] U IeKTpocTaTudeckoe none. HanpsokeHHOCTh U
MOTEHIHAI 3JIEKTPOCTATHYECKOTO 10Jis. CBOMCTBO CyNEpO3UIUU IS
INEKTPOCTATHUECKUX MoJel. CBsI3b MEX/ly HAPSHKEHHOCTBIO
3JIEKTPOCTATHYECKOTO MOJIS U MOTeHIHanoM. [IoTok BeKTopa HanpsyKeHHOCTH
3JIEKTPUUECKOTO TOJIS Yepe3 HOBEPXHOCTh U TeopeMa "aycca. [IpumeHenue
TeopeMmsbl ["aycca k pacueTy 3neKTpocTaTudeckux nojei. Teopema o HUpKyIAun

JUIsL BEKTOPA HANPSKEHHOCTH 3JIEKTPUYECKOTO TIOJISL.
/JIex/

4.2

OJIEKTPOCTATHUYECKOE IIOJIE B ITPOBO/IHUKAX 1 IUSJIEKTPUKAX
DNEeKTPUUYECKUH TUITOINb U SJIEKTPUUECKUIN TUTIOIBHBIM MOMEHT. J{UMOIbHbIE
MOMEHTBI MOJIEKYJI TU3JIeKTpHKa. [TonsipHbIe M HeTOJIApHBIE AUINEKTPUKH.
Tlonspuzanus nusnexTprkoB. Bekrop nonsipuzauuu. Teopema ["aycca mis
BEKTOpa MOJIIpU3ay. BeKTop aneKkTpuieckoro cMenieHus. Y cJIOBUs Ha IpaHuLe
JIBYX JMAJIEKTPUKOB. [IpOBOHUKH B 3JIEKTPOCTATUYECKOM T0JIE. DIEKTPOEMKOCTh
YeIMHEHHOT0 poBoAHNKA. KoHaeHcaTopel. DHEPTus CUCTEMBbI 3aps/10B U
3IEKTPUUYECKOTO MOJIS.

/Cp/

4.3

DnexTpocTaTHYeCcKOe ToJie B BaKyyMe U Bemiectse /I1p/

4.4

HWccnenoBanue snekrpocrarndeckux nonei. (Mzyuenue 3akona Oma.) /J1a6/
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TTOCTOSIHHBIN DJIEKTPUYECKUI TOK

YcIioBus CyecTBOBaHUS MMOCTOSIHHOTO 3JIEKTPHUYECKOro Toka. Cria 1 INIOTHOCTh
TOKa. YpaBHEHHE HEMPEePHIBHOCTH. 3akoH OMa AJIsi OJHOPOTHOTO y4acTKa IEMH.
DNeKTPOABIKYLIAs CHIa U HanpspkeHne. 3akoH OMa J1s HeOJHOPOAHOTO Y4acTKa
uenu. [Ipasuna Kupxroga. [Ipumepsl pacuera pa3BeTBICHHBIX 3JICKTPHUSCKHX
nernei ¢ momompko npasmi Kupxroda. PaboTa i MOIIHOCTH TOKa. 3aKOH
Jxoynsa-Jlenna.

/JTex/

4.6

IocTosHHBIH anexTpryeckuii Tok /IIp/




4.7

[NOCTOSAHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEHIECTBE
Marnutnas naaykuus. 3akoH buo-Casapa-Jlamnaca, marautHOe mosie
JBIDKYIIErocs 3apsiaa, cuia JlopeHna, 3akon Ammnepa. Teopema o LUPKyJISIIH
JUTS BEKTOpa MarHUTHOW MHAYKINH U ee npuMenenne. Teopema ["aycca mist

MarHUTHOTO IOJIS.
/J1ex/

4.8

MarauTHbIE MOMEHTBI aTOMOB U MOJIEKYJI. BeKTOp HaMarHM4eHHOCTH BeIleCTBa.
Teopema 0 UPKYJISLKY JUTIsl BEKTOpAa HAMarHM4eHHOCTH. MarHuTHas
BOCIPUMMYMBOCTD M MarHUTHAsI IPOHHUIIAEMOCTD BellecTBa. HanpspkeHHOCTD
MarHuTHOTO NoJjis. Teopema o HUPKYIALUY I BEKTOPBI HAPSHKEHHOCTH
MarHUTHOTO TOJIS. Y CIIOBHSL AJIsI MATHUTHOTO TIOJISL HA TPAHHUIIE pasziena ABYX
cpen. Jluamaruetnku, napamaraetuku. GeppoMaraeTnku. MarHuTHBIN
rucrepesuc. Temmneparypa Kropu. [Ipupona dpeppomarnerusma.

/Cp/

4.9

[TocrostHHOE MarHUTHOE I10JIe B BakyyMe U BemecTse /I1p/

4.10

OrmpezenieHie OTHOIICHHUS 3apsiaa dJIEKTPOHa K ero Macce METOA0M MarHeTpoHa.
(Onpenenenne ropu30HTAIBHON COCTABISIFONICH MHAYKIIMUA MATHUTHOTO TOJIS
3emin) /J1ab/
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Omnpenenenne pabOThI BEIX0/Ia AIEKTPOHOB M3 MeTaua. /J1ab/

412

DJIEKTPOJUHAMUKA

3aKoH 31eKTpoMarHuTHOM UHyKIMuU. [Ipasuio Jlenua. CriocoObl H3MEHEHUs
MarauTHOTO moToka. [Ipuponaa anekrpoMarauTHOM HHAYKIWH. SIBIeHHE
caMOMHIYKIMU. MHAYKTUBHOCTH. B3aumuas nHaykuus. Bzaumuas
WHAYKTHBHOCTH. Teopema B3auMHOCTH. TOK cMmemeHus. Teopema o UpKyJISIIHH
MarHUTHOTO TOJIS B CIIy4Yae MPUCYTCTBUS EPEMEHHBIX JIEKTPHYECKHUX TTOJIEH.
VYpaBHeHus MakcBesuia B nHTerpanbHoi ¢popme. /JIex/

4.13

DnekrpoauHamuka /TIp/

4.14

Wzyuenwne sinenust B3auMHol HHAYKIWHU.(CHATHE KPUBOM HAMAarHUIUBAHUS 1
METIIH THUCTEpe3nca ¢ IOMOUIbI0 ocuuiorpada.) /J1ad/

Pazgen 5. KOJIEBAHUSA U BOJIHbI

5.1

OJIEKTPUYECKUE KOJIEBAHUA

KoneGarenpublii koHTYp. CBOOOJHBIE HE3aTyXAIONIHE U 3aTyXalol1e
rapMOHHYECKHE KoJebaHus B KosiebaTelIbHOM KOHType. DopMylia Juis Iieproia
koJieOaHuil. BeIHYKICHHBIC FapMOHHYECKUE KOJIeOaHus B KosiebaTeIbHOM
KOHTYpe. SIBnenue pezoHauca. [lepeMeHHBIN TOK. AKTUBHOE, HHAYKTHBHOE U
€MKOCTHOE COIPOTHBIICHHE B IICIIH IIEPEMEHHOr0 ToKa. PaboTa 1 MOILIHOCTE B
LIeMH [IEPEMEHHOr0 ToKa. JleliCTByIoIIee 3HaYeHNE TOKa U HATIPSIKSHHSI.

/JTex/

5.2

3JIEKTPOMAT'HUTHBIE BOJIHBI

OKCIIepHIMEHTANBHOE TOyYeHHE 3IIeKTPOMATHATHEIX BONH. CyIiecTBOBaHHE
2JIEKTPOMArHUTHBIX BOJIH KaK CIEICTBHE ypaBHEeHHI MakcBeuia.
JuddepentmansHoe ypaBHEHHE IEKTPOMAarHUTHO BONHEL. CBSI3b MEXKTY
BEKTOPaMM HAIPSHKEHHOCTH AJIEKTPUYECKOT0 ¥ MarHUTHOTO MOJIeH B
3JIEKTPOMArHUTHOU BoJHE. IIpesioMiieHre 31eKTPOMarHUTHhIX BOJIH Ha TPAHULIE
paszena IByX cpell. JHEPTHsl U UMITYJIbC DJIEKTPOMArHUTHBIX BOJIH.

/Cp/

Paznen 6. OIITUKA

6.1

TF'EOMETPUYECKAS OIITHUKA.

IMonsiTue cBeTOBOTO JIyya. 3aKOH MPSIMOIUHEHHOTO PACIPOCTPAHEHHUS CBETOBBIX
JIy4del B OJJHOPOJHBIX cpefax. 3aKOH OTpakeHusl. 3aKOoH mpeiaomiieHus. [IpuHuun
®epwma. [TonHoe orpaxkenue. LleHTprpoBaHHBIC ONTUYECKUE CUCTEMBI.
[penoMiieHre CBETOBBIX JIydel Ha MOBEPXHOCTH CHEPHIECKOTO 3epKaa.
[IpenomneHue cBeTa Ha chepruvecKoil IOBEPXHOCTH pasjieiia IByX cpel. ToHkue
nuH3bl. M300paskeHne npeMeToB C MOMOIIBI0 JIMH3. OCHOBHBIE
(hoTomMeTpUYECKUE BETHYUHBI.

/J1ex/

6.2

DJeKTpOMarHuTHEIE KoJeOaHus U BOJHBL. ['eomerpuyeckas ontuka /I1p/




6.3

MHTEPO®EPEHIINA U JUOPAKIIUA CBETA

KorepeHTHOCTS 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJH. MIHTEpdepeHus caera,
yclloBHE MakcuMyoB 1 MUHUMYMOB. OnbIT FOHra. MIHTepdepenius ceera B
TOHKHX IUICHKaX U 1actuHkax. Onpenenenue nudpakunu. [Tpunimn [olirexca-
Openens. Meron 30u @penenst. Audpakuns Openens Ha KPyTiIoM OTBEPCTHU U
mucke. Jludppakuns @paynrodepa Ha oxHoi menu. Judpaxius OpayHrodepa Ha
JTU(PaKIHOHHON peleTke.

/JTex/

6.4

JUCIIEPCUA U TTOJIAPU3ALINA CBETA

Hucnepcus cBera. DiaeKTpoHHas TeOpus AucIiepcur cBeta. EcTecTBeHHBIHN 1
NOJISIpU30BaHHBIN cBeT. [loyspu3anus cBeTa Mpyu OTPAXKEHUH U NPEIOMIICHUN Ha
TpaHUIIe ABYX IMANIEKTPUKOB. [IpoxokaeHue cBeTa 4epe3 aHu30TPOIHBIE
Kkpuctaiuibl. [Tonsipu3anioHHble TPU3MBI U TOJIAIPOUIbL. 3akoH Matoca. AHanu3
MOJISIPU30BaHHOTO CBETa. BpaleHne miockocTH NOsIpU3alyy.

/Cp/

6.5

BonnoBas ontuka /TIp/

6.6

NuTepdepenuns ceera. OnbiT FOHra. (M3MepeHne JUIMHHBI CBETOBOM BOJIHBI C
MOMOIIBI0 TUPPAKITUOHHOM perieTkr). (OnpeaencHne mokasaTens MpeaoMICHHS
CTeKJIa ¢ IOMOIIbI0 MUKpOCKoTa). /J1a6/

6.7

TIpoBepka 3akona Mantoca. (Omnpenencaue Ko3GGHUIMEHTA TOTTIOMICHUS
npo3paysbix Ten). (OnpeaenaeHue yria nojaHou nouspusanun). /J1ad/

Paznen 7. KBAHTOBASI ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemsioBOE M3IIyueHHE U ero xapakTepuctuku. 3akoH Kupxroda. 3akonsl Credana
- bomprivana u cmemenust Buna. @opmyner Penes-/xunca un [Tnanka. ['umoresa
TInanka. ®otonsl. ®oTo3ddekT. YpaBHeHUEe DUHIITEHHA JIJIs BHEIITHETO
doroaddekra. Dueprus u umnysc Gortona. JlaBnenue ceera. dpdexr Komnrona
U €ro dJIeMEHTapHast TeopHs. EMMHCTBO KOPIYCKYJISIPHBIX U BOJTHOBBIX CBOMCTB
3JIEKTPOMArHUTHOTO U3JTy4CHHS.

/JTex/

7.2

KsanroBas onruka /ITp/

7.3

BJIEMEHThI KBAHTOBOM MEXAHUKU I ATOMHOM ®U3UKU
CriekTpbl aTOMOB U MoJiekyJ1. CriekTp atoMa Bogopoa. Teopus atoma BoiopoJa
o bopy. I'mnoresa ne bpoiinsa. CeoticTBa BonH e bpoitns. CooTHomenne
HeonpenenenHocreil ['eiisenOepra. BonHoBas QyHKIMS U €€ BEPOSITHOCTHAS
uHTepnperarus. Habmogaemple BeTMYHHBI B KBAHTOBOI MEXaHUKE U HX
n3mepenust. O0uiee ypapuenue [penunrepa. CraunoHapHoe ypaBHEHUE
HIpenunrepa. [{BmkeHne cBOOOIHOHN YacTUIIBL. [IBIKEHUE B IOTCHIMAIBHOM sIMe.
Iorenuuanbublil 6apbep. 'apMoHnUecKuit ocHMIIATOP. ATOM BOAOPOIA B
KBaHTOBOW MexaHuke. CiuH 3nekTpoHa. CIIMHOBOE KBaHTOBOE YKcio. [IpuHimn
HEPa3IMYMMOCTH TOXJECTBEHHBIX YacTHLl. DepMUOHBI 1 OO30HBI.
Ilepronuueckas cucrema 31eMeHTOB MeHiemneesa.

/JTex/

7.4

DeMeHThI KBAHTOBON MEXaHUKHU M aTOMHO# (usuku /TIp/

7.5

OmnpeneneHue TeMIepaTypHON 3aBUCHMOCTH HHTCHCHBHOCTH U3JTyYCHUS HUTH
naM1bl HakamuBauus. (3ydeHne 3aKOHOB TETUIOBOTO M3JIYUIEHHS C TOMOIIIBIO
SIPKOCTHOTO ITUpoMeTpa.) /J1ad/

7.6

Dotoaddexr. (CHITHE BOTBTAMIIEPHOH, JIIOKCAMIIEPHOH U CHIEKTPATbHON
XapaKkTepUCTHUK (OTOIIEMEHTA U ONpeieleHHe paboThI BEIXOAA MIEKTpoHa). /J1ab/

Pazgen 8. ®DUBUKA ATOMHOI'O AAPA U 9JIEMEHTAPHBIX YACTHUL]

8.1

OJIEMEHTBI ®U3UKHW ATOMHOI'O SAJPA

Jedext maccsl 1 3Heprus cBs3u aapa. CIuH g1pa U ero MarHUTHBII MOMEHT.
Snepubie cunbl. Monenu siapa. PaqnoakTMBHOE W3TydYeHHE U €70 BUABL.  -pacmag.
-U3JIyueHHE. -U3TyuyeHHe. SaepHble peakliuu U UX OCHOBHBIE TUIIBL. Peakuus

nenenust sapa. Lennas peakuust aeneHus. Peakiys CHHTe3a aTOMHBIX SIIEP.
/Cp/




8.2 SJIEMEHTBI ®U3NKHN SJIEMEHTAPHBIX YACTUIL] 2 6
Krnacchl aieMeHTapHBIX YacTHUIl U BUIBI X B3auMmozencTBuid. Knaccudukarus
3JIeMEeHTapHbIX yacTull. [IpuHIMIT HEPa3IMYUMOCTH TOKAECTBEHHBIX YacTHUII.
CIiH 1 Apyrue KBaHTOBBIE YHCIIa dJIeMEeHTapHbIX. YacTUIIbI U aHTHIACTHIIBL.
Bo3zons! 1 hepmuoHbl. ApoHb! 1 Me30HBI. JlenToHsl. IIpoMexyTouHbie 6030HBI.
KBapkwu 1 T1I00HBL

/Cp/

Pazpen 9. CAMOCTOSATEJIBHAA PABOTA

9.1 IMoaroroBka k nexiusam /Cp/ 1 16
9.2 IMonroroBka k nadopaTopHsiM padoTtam /Cp/ 1 16
9.3 IMonroroBka k npakTudeckuM 3aHstusm /Cp/ 1 16
9.4 BeinonaHeHue KOHTPOIbHOM paboTsl /Cp/ 1 8,6
9.5 IMonroroska k nekiusim /Cp/ 2 8

9.6 IMoxroroBka k npakTudeckuM 3austusm /Cp/ 2 16
9.7 [MonroroBka k adopatopHsiM padoTtam /Cp/ 2 16

Pa3nen 10. KoHTaKTHBIE Yachl HA aTTECTALMIO

10.1 Kontponbnas padora /KA/ 1 0,4
10.2 3auer /KD/ 1 0,15
10.3 Koncynbranus nepen sx3amenom /KD/ 2 2

10.4 Ox3amen /KD/ 2 0,3

5. OHEHOYHBIE MATEPHAJIBI

OIeHOYHBIE MaTePUAITBI JUTS TIPOBEICHHUS TPOMEKYTOUHOI aTTecTaluy 00yJaIOIIXCsl IPUBEICHBI B IPUIIOKEHUH K pabodeit
nporpaMme JUCHUTLTHHBL.

DopMBI ¥ BUIBI TEKYILETO KOHTPOJIS IO JUCIUIUINHE (MOYJIIO), BUIBI 3aJaHUH, KPUTEPHHU UX OLIEHUBAaHUS, pacnpeaelieHue 0alioB 1o
BUJIaM TEKYILETO KOHTPOJIS pa3padaThiBalOTCs MPEIo1aBaTeeM AUCIHILIHMHBI C Y4€TOM €€ CeUn(UKU U JOBOJSATCS 10 CBEACHUS
00y4Jaromuxcsi Ha IEPBOM yueOHOM 3aHSTHH.

Texyumii KOHTPOJIb YCIIEBAEMOCTH OCYIICCTBIISIETCS MPENOAaBATENIEM JUCIUIUIMHBI (MOYJIs) B paMKaX KOHTAKTHOM paboThl 1
CaMOCTOSATENBHON paboThl 0Oyyaronxcs. st GUKCHPOBaHUS Pe3yIbTaTOB TEKYIIEro KOHTPOJIS MOXKET nucnoib3oBarkest JUOC.

6. YHAEBHO-METOJNYECKOE © HTHOPOPMAIIMOHHOE OBECIHEYEHUE JUCHUIIJIMHBI (MOIY JIS)

6.1. Pexomenayemas Jutepartypa

6.1.1. OcHoBHas1 IUTepaTypa

ABTOpBI, COCTaBHTEIH 3araBue Wzparense O azgpec
TBO. I'OJI
JI1.1 [Casenbes 1. B. Kypc obmeit ¢pmsuku. T. 3. KBantoBas ontuka. AtomHass  |CaHKT- https://e.lanbook.com/b
¢bmsuka. dusnka TBepA0ro Teaa. Pusmka aromuoro sapa u |[erepoypr |00k/106893
3IIEMEHTAPHBIX YaCTHUIl: yueOHOe mocobue : Jlans,
2018
JI1.2 |Cagenses 1. B. Kypc obrueit ¢pusuku. T. 2. DnekrpuuectBo u MarHeTu3M. |CaHKT- https://e.lanbook.com/b
Bounnel. Ontuka: yue6Hoe nmocobue IMerepOypr |00k/98246
: Jlans,
2018
ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc 5. agpec
TBO. TOIl
JI1.3 |Cagenses 1. B. Kypc obrueit ¢pusuxu. T. 1. Mexanuka. MonekysipHast CaHkT- https://e.lanbook.com/b
¢usuka: yuebHOE mocobdue IetepOypr |(00k/113944
: Jlans,
2019




JI1.4 [Yepros A.T'., BopoObeB|O6imas ¢pu3uka Mockaa: http://www.book.ru/bo
A.A., Maxkapos E.®@., KuoPyc, 0k/933946
Oszepos P. I1., Xpomos 2020
B.W.
6.1.2. JlonoiHuTeLHASA JUTEpPATypa
ABTOpBI, COCTaBUTEIH 3arnasue Uspareinse On. agpec
TBO. TOJI
JI2.1 |UIamkapwun W.IT., O6mast pusnka. COOpHUK 33184 Mockga: http://www.book.ru/bo
Kupesuos A.IL., KuoPyec, 0k/933565
Kyb6apes C.H., 2019
Pazunosa C.M.
JI2.2 |Bopo0ObeB A.A., 3amavHuK 1Mo (GU3UKe Mocksa:  |http://www.book.ru/bo
Yepros A.T. KuoPyc, |0k/920827
2017

6.2 I/IH(l)OpMaHI/IOHHbIe TEXHOJIOTMH, UCII0JIb3YEeMbI€ ITPH OCYIIECTBJACHUHA OﬁpaSOBaTeﬂbHOFO npouecca nmo IMCUMIIMHE

(MonyJr0)

6.2.1 IlepeyeHb JIMLIEH3HOHHOT0 1 CBOOOJHO PACNIPOCTPAHSIEMOr0 IPOrpaMMHOI0 00ecneyeHust

6.2.1.1

|MS Office

6.2.2 Hepe'{el-n) l'lpO(l)eCCI/lOHaJILHLIX 0a3 JAHHBIX U l/IHq)OpMaIII/IOHHLIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAYUYHBINM 00pa3oBarensHbIii oprai: http://en.edu.ru/

6.2.2.2

MexyHapoaHas mpodeccronanbHas 6asa qanubix «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynpranT mioc

6.2.2.4

Tapant ACITVKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOAY JIS)

7.1

V4eOHble ayIUTOPUH TS TPOBECHHS 3aHATHI JICKIMOHHOTO THUIA, YKOMIUIEKTOBAHHBIE CIICIUATTM3UPOBAHHOM MEOEIBIO U
TEXHHYECKUMH CPEICTBAMU 00yUYEeHUS: MyJIbTHMEIUIHOE 000pYI0BaHUE IS IPEIOCTaBIeHIs yIeOHOH HH(opMaiu
60JIBILION ayTUTOPUU U/WIIH 3BYKOYCIIIUBaoLIee 000pyA0BaHNE (CTALMOHAPHOE UM IIEPEHOCHOE).

7.2

V4eOHble ay IUTOPHH TS IPOBEACHUS 3aHATHII CEMUHAPCKOTO TUIA, TPYIHOBBIX M MHIMBHIYaJIbHBIX KOHCYJIbTALIUH,
TEKYILEro KOHTPOJISL ¥ MPOMEIKYTOUHOH aTTeCTall1, YKOMILUICKTOBAHHBIC CIICIIUAIM3UPOBAaHHOM MEOEIbI0 M TEXHUYECKUMHU
cpeacTBaMu 00yYeHHs: MyIbTHMEANHHOE 000py10BaHKE H/WIH 3ByKOYCHIIMBatoLIee 000pya0oBaHHe (CTALMOHAPHOE WITH
HIEPEHOCHOE)

7.3

TTomerenus 111 caMOCTOSTENbHON pabOThl, OCHALIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO TTOAKIIOUEHHS K
cetn "MHTepHeT" M 0OecnieueHUEM JI0CTyIa B 3JEKTPOHHYIO HH(POPMaAIIMOHHO-00pa30BaTEbHYIO Cpely YHHBEPCUTETA.

7.4

TTomemenust A XxpaHeHUs. ¥ NPOGUIAKTUIECKOTO 00CITYKUBaHUS yueOHOr0 000pyA0BaHUS




7.5|JIaboparopuu, OCHaIIEHHbIE CIIELUAILHBIM JJAOOPATOPHBIM 000PYOBAHUEM:!

7.6|J1aboparopust MeXaHHKH, BKIIOYAIONIas: 0JIOK 31eKTpoHHbId @M 1/1, mammua Atyna ®M11, mastauk Makcemia ®M12,
yHuBepcalbHblid MasTHUK @M 13, masaTHrK O6epOeka DM 14, moayis FOHra u Mmoxyns casura @M 19, coynapenue mapos
DdM17;

7.7|JIaGoparopus 31eKTpuyecTBa U MarHeTusmMa, Bimovaromast: creHasl TKO anexrprdecTBa 1 MarHeTu3Ma, B TOM 4UCIie
ocummiorpadsr C1-94, reHepaTopbl CUTHAIOB HU3KO4acTOTHBIE ['3-118, HCTOYHHMKM TTUTaHKS, Mara3uHbl COMPOTUBIICHHIH,
Habop Moxyieit OIID;

7.8|JIaGopatopusi ONTHKH, BKIFOYAIOIIAs KOMIUIEKT ONITHYECKOro obopyaoBanus PMC, B ToM umcie: 6a3bl ONTHYECKON CKAMBH,
TMOJTYIPOBOHUKOBBIE JIa3€Phl C FOCTHPOBOYHBIM MOJIyJIeM, (DOTOMPUEMHHKH, HAOOP JIMH3, SKPAHBI ¢ MACIITAOHOMH CETKOH;
aBToTpancopmatop oxHodaszueid JIATP-2,5; kommuiekT Qouuid.




