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1. IIEJTA OCBOEHUSI IMCLUILIMHBI (MOY.JI5T)

1.1|Lens npenogaBanust JUCIUILTAHBL:

1.2|dbopMupoBanue y 00ydJaronuxcsi €CTECTBEHHOHAYYHOTO MUPOBO33PEHUST; HAyYHOTO MBIIUICHHS; IIETOCTHOTO
MIPECTaBICHUS 0 GU3MYECKUX 3aKOHAX OKPY’KAIOIIEro MUPa B X €IUHCTBE U B3aUMOCBS31; HABBIKOB IPUMEHEHUS
HOJIOKeHUH (yHIAMEHTAIbHON (QHU3MKH NIPU PeLIeHNH KOHKPETHBIX ITPEAMETHO-IPOGHIBHBIX 331a4; TEOPETUIECKOH 1
MPAKTUYECKOM 0a3bl ISl yCIEIIHOTO OCBOCHUS UMY CIIEUATbHBIX JUCIUIIIHH.

1.3|3agauu TUMCIUTIINHBI:

1.4|— ocBoenue oOydaromuMuCs 3HaHUH 00 OCHOBHBIX (PU3HUECKHUX SBICHHAX H IIPOLECCAX, OCHOBHBIX (PU3NUECKUX BEIMINHAX
1 (pU3UUECKUX KOHCTAHTAX, OCHOBHBIX (DU3UUECKUX 3aKOHAX U I'PAHHULAX MX IPUMEHUMOCTH, (yHIaMEHTaIbHbIX
(M3MYEeCKUX SKCTIEPIMEHTAX M UX POJIH B Pa3BUTHH HAYKH, HA3HAYCHHUH M IPHHINIIAX JEHCTBHS BAKHEHIINX QH3HIECKnX
pubopos;

1.5|— mprobperenne 06yJaromIMIICS yMEHUH 00BACHUTH OCHOBHBIE HA0III01aeMbIe TIPUPOJHBIC U TEXHOTEHHBIE SBICHUS U
3¢ dekThl Ha 0a3e 3aKOHOB KJIACCUYECKON U COBPEMEHHOM (U3UKHU;

1.6|— npuobpeTeHre 00y4arOMUMUC YMEHHUI U HAaBBIKOB HCITOJIb30BAHUST METOUKN (PU3NICCKUX U3MEPEHUI U 00pabOTKI
JKCHNEPUMEHTAIILHBIX JJAHHBIX, UCIIOJIb30BAHUS METOIOB (PU3UYECKOTO MOJICIIMPOBAHHUS JIJIsl PEILICHHUST KOHKPETHBIX
€CTECTBEHHOHAYYHbBIX U TEXHUYECKUX 3a71a4;

1.7|— npuoOpereHre 00y4YarOIUMHUCS HABBIKOB IKCILTyaTallkd OCHOBHBIX TPUOOPOB 1 000pYyI0BaHMSI COBPEMEHHON
¢busnyeckoii taboparopuu, 00pabOTKU U HHTEPIPETUPOBAHUS PE3YJIbTATOB SKCIICPUMEHTA.

2. MECTO JUCHUIIJIUHBI (MOY.JI5I) B CTPYKTYPE OBPA30OBATEJBHOM ITPOTPAMMBI

ukx (paszen) OIT: [1.0.10

3. KOMIIETEHIIMN OBYYAIOIEI'OCs, @®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOAayJis)

OIIK-1 Cnocoben peuiaTb HHXXCHEPHBIC 3a/1a4U B l'[pO(beCCPIOHaJ'ILHOfI JACATCIbHOCTH C UCIIOJIb30BAHUEM METOJ0B €CCTCCTBCHHBIX
HayK, MaTeMaTU4IC€CKOT0 aHaJIM3a 1 MOACIIUPOBAHNSA

OI1K-1.2 TIpuMeHseT OCHOBHBIC MOHATHUS U 3aKOHBI €CTECTBEHHBIX HAYK JUIS PELICHUS MPEIMETHO-TTPOGHIBHBIX 33134

OI1K-1.3 TIpuMeHsieT ecTeCTBEHHOHAYYHBIE METO/Ibl TEOPETHUECKOTO M IKCIIEPUMEHTAIBHOTO UCCIIE0BaHUs 00BEKTOB, MPOIIECCOB,
SIBIICHUI; TIPOBOUT 3KCIIEPUMEHTBI 10 33JaHHON METOJMKE U aHAJU3UPYET Pe3yJIbTaThl

B pe3yabTaTe ocBOeHUsI AMCHUILIUHBI (MOYJIs1) 00y4yaromuiicst 10/KeH

3.1|3narn:

3.1.1|oCHOBHBIE NOHATHS M 32KOHBI KJIACCHYECKON U COBPEMEHHON (DU3MKHU U UX POJIb B PEUICHUH MPEIMETHO-IIPOPUIBHBIX 33/1a4;

3.1.2|MeToapI TEOPETHIECKOTO U HKCIIEPUMEHTANBFHOTO UCCIENOBAHUS GU3HIECKUX OOBEKTOB, TPOLECCOB U SBICHUH, METOIHUKY
MIpOBeACHUS U 00pabOTKH Pe3yIbTaTOB (PU3NUECKOI0 IKCIIEPUMEHTA

3.2|Ymerh:

3.2.1|ucnonb30BaTh OCHOBHBIC ITOHATHS M 3aKOHBI (PU3UKH IS peLIeHHs IpeIMETHO-TIPOQUIBHBIX 3a/1a4;

3.2.2|IpuMEHATh METOIBI TEOPETHYECKOTO M IKCIEPHMEHTAILHOTO HCCIIEN0BaHMS GU3NIECKUX 00BEKTOB, IPOLIECCOB U SBICHUH,
MIPOBOJUTH (PU3NUECKUE FIKCIIEPUMEHTHI 110 33/1aHHON METOIMKe U 00pabaThIBaTh UX PE3yJIbTaThl

3.3|Baagern:

3.3.1|HaBbIKaMy IPUMEHEHUsI OCHOBHBIX MOHATHI M 3aKOHOB KJIACCUYECKOI U COBPEMEHHON (PHU3MKH ISl pELICHHsI IPSIMETHO-
npoHIbHBIX 3a/1a4;

3.3.2|HaBablkaMy IPUMEHEHHSI METOAOB TEOPETHIECKOTO M SKCIEPUMEHTAIBHOTO HCCIIEA0BaHMS HH3UIECKUX 0OBEKTOB,
MIPOLIECCOB U SIBJICHUH, HABBIKAMH NPOBeJIeHUS (PU3NUIECKUX HKCIIEPUMEHTOB 10 33/IaHHON METOIMKe U 00pabOTKH nX

pe3yIbTaToB
4. CTPYKTYPA U COAEP)KAHUME JUCLHHUIIJIMHBI (MOAYJIs)
Kon HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp / | HacoB | IIpumeuanue
3aHATHSA Kype

Paznea 1. PU3NYECKHUE OCHOBbI MEXAHUKHA




1.1

KUHEMATUKA MATEPHUAJIBHOM TOUKHU

[Ipenmer u MeToabI MEXaHUKU. MoaeTN MaTepraabHOU TOUKH U TBEPIOTO TEJa.
[TonsTHe cucremsl oTcueTa. BekTopHOe M KOOPIMHATHOE ONMCAHKUE ABHKCHUS
MaTepuaabHON TOUkH. OCHOBHBIC KHHEMaTHUECKHE XapaKTePUCTHKU
MaTepHaJIbHOM TOYKHU: paJinyCc-BEKTOP, NEpEMELICHUE, TPOIICHHbIH MyTh,
CpeAHssl U MTHOBEHHAs! CKOPOCTb, CPeJHEE U MTHOBEHHOE YCKOPEHHE,
TaHTeHIIMaIbHOE U HOPMAJIbHOE YCKOpeHHe. BpararensHoe 1BHKeHue
MaTepHaIbHON TOYKU. BeKkTOphI yriia moBopoTa, yrioBoii CKOPOCTH M YTIIOBOTO
yckopenusi. CBsi3b MEXKIy YIJIOBBIMHU U JIMHEHHBIMU BelnurHamH. /JIex/

1.2

Onpez[eneHI/Ie IJIOTHOCTH TBEPAOIO TCJia HpaBHJ’IBHOﬁ FeOMeTpH‘IeCKOﬁ (bOpMI)I.
/J1ab/

1.3

Kunemaruka marepuansHoi Touku /IIp/

1.4

OCHOBBI JMUHAMUKU ITIOCTYITATEJIBHOI'O ABM>XXEHW A TEJIA
[HoctynarensHoe amwkenue. [lepsrrii 3akon Herotona. [lonsrre nneptHoOit Macchl
tena. Bropoit 3akoH HeroToHa 1 nonstue cunsl. Tpernii 3akoH HeroToHa. Buast
cu. Cuia TSHKECTH, CHJIa BCEMUPHOTO TATOTSHHS, CUJIA YIIPYTOCTH, CHIIA TPEHUSI.
HewnnepuuanbHbie cucTeMbl 0TcueTa. [[eHTpoOeKHbIe CHIIbI HHEPLIUHU U CHIIBI
Kopuomnuca. /JIex/

1.5

OCHOBBI JAVMHaAMUKU MMOCTYIATCIbHOTO ABMXKCHUS TCJIa /Hp/

1.6

H3yueHune 3aKOHOB IIOCTYIIATENLHOTO IBMKEHHS C IOMOILBIO MaIlMHBI ATBY1a.
/J1a6/

1.7

3AKOHBI UIBSMEHEHUA 1 COXPAHEHUA UMITYJIbCA, DHEPT U U
MOMEHTA UMIIVJIbCA

Vmnynbc MaTepuanbHON TOYKH U MEXAaHUYECKOHM CUCTEMBI, 3aKOH €ro N3MEHEHUS
u coxpaHeHus. L{eHTp Macc MEXaHUUECKOH CHCTEMBI M yPaBHEHHUE €ro JIBHKECHHUS.
Kunernyeckas sHeprus 1 3aKoH ee u3MeHeHus1. KoncepBaTuBHbIEe U
HEKOHCepBaTHBHbIE CHIIBL. [loTeHIManbHas sHeprus. CBsi3b MEXILy
MMOTEHLINATBHOMN dHEPTHel M CUIIOW. 3aKOH U3MEHEHHS U COXPAHEHHUS TOTHOU
MEeXaHMYECKON 3HEPriuH CUCTeMbl. MOMEHT UMITyJIbCa MaTEPUATbHONU TOUYKH U
MEXaHUYECKOI CHCTEMBI, 3aKOH €ro U3MEHEHUs U coxpaHeHus. /JIex/

1.8

3aKOHbBI H3MCHEHUS U COXpaHCHU UMITYJIbCA, SHEPIrUU U MOMEHTA UMITYyJIbCa /Hp/

1.9

ITpoBepka 3aKOHOB COXPaHEHHs UMITYJIbCa U SHEPTUM IpU coynapeHuu tei /J1ad/

1.10

JMHAMUKA BPAIIATEJIbBHOI'O ABMXXEHMA TBEPJOI'O TEJIA
OCHOBHOM 3aKOH BPAIaTeIILHOTO JIBUKCHHS TBEPIOTO Tella BOKPYT
HEMOBIKHOW ocl. MoMeHT nHepIun. Brraucnenrne MOMEHTOB WHEPLIUU
OJIHOPOJIHBIX CUMMETPUYHBIX Tel. Teopema llltelinepa u ee npuMeHeHNE.
Kunernyeckas 3HEprysl BpalaTeIbHOTO JBHKEHHS TBEP/IOTO TEa.

/Jlex/

I[I/IHaMI/IKa BpamaTejIbHOI0 ABMXKXCHUS TBEPAOTO TCJIa /Hp/

W3y4yeHue TMHAMUKH BPAIIATEIbHOTO BIKCHUSI C MOMOIIBIO MAasiTHAKA
O6epoOexa. /J1a6/

Mastauk Makcsemna. OnpeeneHre MOMEHTa HHEPLUH TeJl U MPOBEpPKa 3aKOHA
coxpaHeHus sHeprud. /J1a6/

1.14

MEXAHWYECKHE KOJIEBAHUA

Onpenenenue kojaeOaHuid. XapaKTePUCTHKH TAPMOHHUYECKUX KOJIeOaHUH.
dopmya ci0KeHus AByX rapMOHH4ecKuX kojebanuil. [Ipumeps! koaebaTenbHbIX
CUCTEM: MPYKUHHBINA, MATEMATHUCCKUI U PU3HUUYECKHUI MAsITHUKU. Y paBHCHHE
3aTyXarolux KojeOaHui U ero pemieHne. XapakTepUCTHKH 3aTyXalonX
KoyieOaHuil. YpaBHEHHE BBIHYKJICHHBIX KOJeOaHUN MO/ ACHCTBUEM
rapMOHHYECKHU U3MEHSIOIIEICS BHEIIHEH CHIIBI U €r0 pelieHue. SIBieHue
pe3oHaHca.

/J1ex/

Mexanunueckue konebanus /IIp/

OmnpeneneHue yCKOPEHUsI CBOOOAHOTO MaJIeHUs TPH IIOMOIIY MaTeMaTHIECKOTO
MasTHUKa. (OnpeseseHne MoLyJIsl CIBUra C IOMOIBIO MPYXKHUHHOTO MasiTHUKA. )
/J1ab/

Paznen 2. JJIEMEHTBI CHEIIMAJIBHOM TEOPUA
OTHOCHUTEJBHOCTHU




2.1

[Tocrynatsl cneunanbsHON TE€OpUH oTHOCUTENIbHOCTH. [IpeoGpazoBanus JlopeHua.
CrnencrBust u3 npeodpasosanuii Jlopenua. HTepBan Mex1y cCOOBITHSIMU.
Vmnynbe B crienuanbHOM TEOPUH OTHOCUTENbHOCTH. OCHOBHOW 3aKOH
PEeTSITUBUCTCKON TMHAMUKY MaTepUaTbHON TOYKU. DHEPIUs B CIIEIUAIBHOM
Teopuu oTHocuTenbHocTu. /Cp/

14

Paznen 3. TEPMOAUMHAMMUKA 1 MOJIEKYJIAAPHASL ®U3UKA

3.1

SJIEMEHTBI TEPMOAMHAMUKIA

OCHOBHBIE ONpe/IeIeHUs ¥ IOHATHS TepMoauHaMuku. Hynesoe Hayaino
TEPMOJIMHAMUKH ¥ MOHATHE TeMIepaTypbl. TepMoAnHAMUYECKUE QYHKIHH
cocrosiHus. [lepBoe Hagano TepmoguHaMukH. TemnoemkocTs. M3onporneccsl.
Bropoe Hauasio TepMOJMHAMHUKY B Pa3InuHbIX GpopMynupoBkax. [Tonsrue
terioBoi mamuHbl. KITJ1 TeruioBoit mamuns. [ukn Kapro u Teopema Kapho.
HepasencrBo Knaysuyca. Durponus. Tperbe Hauano TepMoguHaMuKH. /Jlek/

32

Onpenenenue ko GULIEHTa BA3KOCTH XXUAKOCTH 1o Metoay Ctokca. /J1ab/

33

JIEMEHTbI CTATUCTUYECKOM ®U3UKH.

OCHOBHBIE IT0JIOKEHHUS KHHETUYECKOM TEOPHHU HIIealIbHOTO ra3a. Y paBHeHHUS
COCTOSIHUS MJIAJIbHOTO U PEAJIbHOTO Ta3a. Y paBHEHHE KHHETUYECKOM Teopun
ra3oB ais gasieHust. @azoBoe npoctpaHcTBO. DyHKINS pacrpeeneHus.
Knaccuueckas u kBanTOBas cratuctuka. Pacnpenenenne Makcsenna.
Bapomerpuueckas popmyna. Pacnpenenenue bonbumana. [Tonsitue o KBaHTOBOH
cratuctuke bose-Oiinmreiina u ®epmu-/lupaka. CBsi3p S2HTPONINHU C
TEPMOIMHAMUYECKOM BEPOSTHOCTHIO. SIBJICHUS MepeHoca.

/JTex/

34

OrmpezieneHne OTHOIIEHHUS TEMIIOEMKOCTEH! Ta3a METOI0M aAnabaTHIECKOTO
pacupenus. /J1a6/

3.5

DreMeHTBI cTaTUCTUUEeCKO (u3uku. DneMeHTs! TepMoauHaMuky /Ip/

Pazpnea 4. DJIEKTPUYECTBO U MATHETHU3M

4.1

DJIEKTPOCTATUYECKOE ITOJIE B BAKYYME

DIEKTPUUYECKUM 3apsizl ¥ AJIeKTpocTaTuuecKoe nosie. HanpsokeHHOCTh 1
MOTEHIHAN YJIEKTPOCTATHIECKOT0 MoJist. CBOHCTBO CYNEPIIO3ULIUH IS
JNEKTPOCTATHUECKUX Tosed. CBs3b MEXK/y HapsSHKEHHOCTHIO
JIEKTPOCTATHYECKOTO TOJISI U MOTEHIMATIOM. II0TOK BEeKTOpa HaPSHKEHHOCTH
AJIEKTPUYECKOTO IT0JIS Yepe3 NOBEPXHOCTh U Teopema ["aycca. [IpumeHenune
TeopeMsl ['aycca k pacueTy ayeKTpocTaTHIecKux moiei. Teopema o nupKyIsauu
JUTS BEKTOPA HANPSHKEHHOCTH AJIEKTPUYECKOTO ITOJIS.

/JTex/

4.2

OJIEKTPOCTATUYECKOE ITOJIE B I[IPOBOJHUKAX U JJUSJIEKTPUKAX
DNEeKTPUUECKUH U0 U DJIEKTPUIECKUIN TUMONIBbHBIA MOMEHT. J{unonpHbIe
MOMEHTBI MOJIEKYJI IndJIeKTpuKa. [losspHble 1 HENONAPHbIE JUIIEKTPUKH.
[onspuzanus qusnekTpukoB. Bexrop nomspusanuu. Teopema [aycca st
BEKTOpa MOJIIpU3aly. BexkTop anekTpuieckoro cMenieHus. Y cIoBysl Ha IpaHuLe
JIBYX JTU3JIEKTPUKOB. [IpOBOJHUKH B 3JIEKTPOCTATHYECKOM MOJIE. DIEKTPOEMKOCTh
YeIMHEHHOTo NpoBoAHKKa. KoHaeHcaTopel. DHEprus CUCTEMBbI 3apsii0B U
AJEKTPUYECKOTO ITOJIS.

/Cp/

43

DIeKTpocTaTuYecKoe moJjie B Bakyyme u Bemectse /T1p/

4.4

HccnenoBanue snekrpocraTudeckux nouei. (M3ydenue 3axona Oma.) /J1a6/

4.5

TTOCTOSIHHBIN DJIIEKTPUYECKUUN TOK

VYcnoBus CyIecTBOBAHHS TOCTOSTHHOTO 3JIEKTPUIECKOro Toka. Cuiia ¥ INIOTHOCTh
TOKa. YpaBHEHUE HENPEepbIBHOCTH. 3akoH OMa Uil OJHOPO/IHOTO y4acTKa IeTu.
DIeKTPOABIKYIIAsl CHIIa U HanpshKeHne. 3akoH Oma 111 HEOAHOPOIHOTO y4acTKa
uenu. [TpaBuna Kupxroda. [IpuMepsl pacyera pa3BeTBICHHBIX JIEKTPUISCKUX
uernel ¢ momoiieio npasui Kupxroda. Pabora 1 MOIIHOCTE TOKa. 3aKOH
Jxoyns-Jlenna.

/JTex/

4.6

IMocTosuublil snexTpudeckuii Tox /IIp/




4.7

[NOCTOSAHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEHIECTBE
Marnutnas nanykuus. 3akoH buo-Casapa-Jlamnaca, marHuTHOE TIoJIe
JIBIDKYILErocs 3apsija, cuia Jlopenua, 3akoH Amnepa. TeopeMa o IUPKYJISIAN
TSI BEKTOpA MarHUTHOM MHIYKIIMH U ee mpuMeHeHue. Teopema ["aycca st

MarHUTHOTO OIS,
/J1ex/

4.8

MarauTHbIE MOMEHTHI aTOMOB U MOJIEKYJI. BeKTOp HaMarHMYEeHHOCTH BEIIECTBA.
Teopema 0 MPKYJISLKHU Ul BEKTOpAa HAMarHMYEeHHOCTH. MarHuTHas
BOCHPUMMYMBOCTD U MarHUTHAsI MPOHHULIAEMOCTH BelecTBa. HanpspkeHHOCTH
MarHuTHOTO 1oJjs. Teopema o UUPKYJISLNY U1 BEKTOPBI HAIIPSHKEHHOCTH
MarHuTHOTO TOJIS. Y CIIOBHSI AJIsl MATHUTHOTO TOJISL HA TPAaHHMIIE pas3fena ABYyX
cpen. Jlnuamaruernku, napamaraeTuku. @eppoMaraeTnku. MarHuTHBIN
rucrepesuc. Temneparypa Kropu. IIpupona deppomarsernsma.

/Cp/

4.9

IlocTostHHOE MarHUTHOE T10JIE B BAaKyyM¢€ U BEHICCTBEC /Hp/

4.10

OrmpeziesicHIe OTHOLICHHS 3apsiia SJICKTPOHA K €ro Macce METO0M MarHeTPOHa.
(Onpenenenne ropu30HTAIBHON COCTABILSIFONICH HHIYKIIMH MAarHUTHOTO TOJIS
3emnn) /J1ab/

4.11

Omnpenesnenne paboThl BEIX0JIA AIEKTPOHOB U3 MeTainta. /J1ab/

4.12

DJIEKTPOJUHAMUKA

3aKoH 31ekTpoMarHuTHOM HAyKImH. [IpaBuio Jlenna. CnocoObl u3MEHEHUS
MarauTHOTO moToka. [Ipuponaa snekTrpomMarHuTHON HHAYKINH. SIBIeHne
caMOMHIYKIMU. MHAYKTUBHOCTD. B3anmuas nnnykuus. Bzanmuas
WHAYKTUBHOCTH. Teopema B3auMHocTU. Tok cmemenus. Teopema o HupKyISIIHI
MarHUTHOTO IOJIS B CIIy4ae MPUCYTCTBUS MEPEMEHHBIX 3JIEKTPUYECKUX HOJIEH.
VYpaBHenus MakcBesuia B nHTerpanbHoi ¢popme. /JIek/

4.13

DnekrpoauHamuka /IIp/

4.14

Uzyuenue sBienus B3auMHoi MHIyKunu.(CHATHE KPUBOWH HAMArHUYMBAHUS U
METIIN TUCTEpe3nca ¢ IoMOUIbio ocumiiorpada.) /J1ab/

Pazpnen S. KOJIEBAHUS Y1 BOJIHBI

5.1

DJIEKTPUUYECKUE KOJEBAHM S

KonebatenbHbiit koHTYp. CBOOOAHBIC HE3aTYXAIOIIUE U 3aTyXaIOIINe
rapMOHHYECKHE KOJIeOaHUs B KOJeOaTeIbHOM KOHTYpe. DopMyna Juis iepuoaa
koseOaHuil. BeIHYXIeHHBIE TapMOHUYECKHE KoJeOaHus B KOJieOaTeTbHOM
KOHType. SIBienune pe3onanca. [lepemeHHbI TOK. AKTUBHOE, HHIYKTUBHOE U
€MKOCTHOE COTIPOTHBIICHHE B I[ENH IIEPEMEHHOTO TOKa. PaboTa 1 MOIIIHOCTH B
LIeTH IePEMEHHOT0 TOKa. JIeiicTByoIIIee 3HAUCHHE TOKA U HAITPSKEHUS.

/J1ex/

52

OJIEKTPOMAT'HUTHBIE BOJIHBI

DKCHepUMEeHTAIbHOE TOJTyYeHHE IIEKTPOMArHUTHBIX BOJIH. CyIecTBOBaHHE
JJIEKTPOMArHUTHBIX BOJIH KaK CIIEICTBHE ypaBHEeHUI MakcBeuia.
JuddepennunanbrHoe ypaBHEHHE JIEKTPOMArHUTHON BOJTHBL. CBS3b MEKIY
BEKTOpaMHM HAIpPsDKEHHOCTH HJIEKTPUYECKOr0 U MarHUTHOTO T0JIeH B
9JIEKTPOMArHUTHON BoJHE. [IpenoMiieHre 3IeKTpOMarHUTHEIX BOJIH Ha TPaHUIIe
paszena AByX cpell. DHeprus U UMITYJIbC HJIEKTPOMAarHUTHBIX BOJIH.

/Cp/

Paznen 6. OIITUKA

6.1

T'EOMETPHUYECKAS OIITUKA.

[TonsTHE cBETOBOrO JIyya. 3aKOH NPSAMOJIMHEHHOTO PaclpoOCTPaHEHUS CBETOBBIX
Jydeil B OMHOPOIHBIX CpeAax. 3aKOH OTpakeHusl. 3aKoH npesomiieHus . [IpuHmum
®epwma. [Tonnoe orpakenue. LleHTpupoBaHHbIE ONITHYECKHE CUCTEMBI.
[IpenoMieHne cBETOBBIX JIydel Ha MOBEPXHOCTH c(HEepHIECKOro 3epKaa.
[Ipenomnenue cBera Ha ceprUUecKOil TOBEPXHOCTH pasjielia IByX cpea. ToHkue
nuH3b1. 300paskeHne npeIMETOB C MOMOIIBIO JIMH3. OCHOBHBIC
(doTromeTpUyeCcKre BETHYUHBI.

/J1ex/

6.2

DNEeKTPOMAarHuTHbIC KOJleOaHusi 1 BOJHBL. [ 'eomerpuyeckas ontuka /TIp/




6.3

WHTEPOEPEHIIVA U JUDPAKINA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTH CBETOBEIX BOJIH. IHTepdepeHnus cBeta,
yClIOBHE MakKCUMYyOB 1 MUHUMYMOB. OnibiT FOHra. MHTepdepenuus csera B
TOHKHX IJICHKax U mactuHkax. Onpenenenue audpaxuuu. [Tpuniun [roiirenca-
®penens. Meron 301 @penenst. Audpaxuns Openenst Ha KpyrioM OTBEPCTHH U
nucke. [ludpakuus Opaynrodepa Ha oxnoit menu. udpakuus Opaynrodepa Ha
JTU(GPaKIUOHHOMN peleTKe.

/JTex/

6.4

JUCIIEPCHUA U TTOJIAPU3ALINA CBETA

Jucnepcus cBeTa. DNeKTpOHHAs TEOPHS JUCTIEPCHH cBeTa. EcTecTBEHHBIN 1
MOJISIPU30BaHHBIN cBeT. [lonsipu3anus cBera Npu OTPaskeHUH M IIPEJIOMIICHUH Ha
TPaHUIe ABYX OUAIEKTPUKOB. [IpoxokaeHue cBeTa 4epes aHu30TPOIHBIE
kpuctaibl. [lonspruzanoHHble IPU3MBI M TOJISAPOUIBL. 3aKOH Mantoca. AHaIn3
MOJIIPU30BAHHOTO CBETA. BpallieHne miockocTH MoIspH3aliii.

/Cp/

6.5

Bonnosas ontuka /TIp/

6.6

Wnreppepennus ceera. Onbit OHra. (M3MepeHye JUIMHHBL CBETOBOH BOJIHBL C
MOMOIIBI0 TUPPAKIMOHHON perieTky). (OnpeaencHue mokazaTels MpeoMICHUS
CTEKJIa C HOMOMIBIO MUKpOCKona). /JIab/

6.7

ITposepka 3akona Manroca. (OnpeaeneHne Ko3QPHIUEHTa TOTJIOUICHUS
npo3paunbix Ten). (OnpeneneHue yria noaHol nosspusauun). /J1ad/

Paznen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAA OIITUKA

TennoBoe u3y4eHue U ero xapakrepuctuku. 3akoH Kupxroda. 3axonsr Credana
- bonpmana u cmemenust Buna. ®opmyiner Penes-/[xunca u [lnanka. 'nnoresa
[Tnanka. ®oronsl. PoTosddexr. YpaBHeHHe DUHIITEIHA 17151 BHEIIIHETO
¢doroaddekra. DHeprus u ummyisc Gorona. JJasnenue ceera. dpdexr Komnrona
U ero 3JieMEeHTapHas Teopysi. EIMHCTBO KOPITYyCKYJISIPHBIX M BOJIHOBBIX CBOICTB
9JIEKTPOMArHUTHOTO U3JIy4eHHUs.

/J1ex/
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Ksanrosas onrtuxa /I1p/
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JIEMEHTbI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®U3UKU
CriekTpbl aTOMOB 1 MoJieKyJl. CrekTp aroma Bojgopoaa. Teopus atoMa BoAopoaa
o bopy. ['mmoTtesa ne bpoiis. CeoticTBa BonH e bpoiinsa. CooTHomenne
HeonpenenenHocreii ['elizendepra. BonHoBas GyHKIUS U ee BEpOATHOCTHAS
uHTepnperanys. HabmonaemMple BeTMUMHEI B KBAHTOBOH MEXaHHUKE H MX
n3mepenus. Obuee ypasuenue Llpenunrepa. CranpoHapHoe ypaBHEHHE
penunrepa. JIBuxeHue cBOOOJHO# YacTHIIbL. [IBHKEHHE B IOTEHIIMAIBLHOU SIME.
[orennumanbsHelii 6apbep. ['apMoHnyeckuii ocUuIATOP. ATOM BOAOPOAa B
KBaHTOBOI MexaHuke. CrivH anekTpoHa. CinHOBOE KBaHTOBOE yucio. [IpuHnmn
HEpPa3IMYMMOCTH TOXKIECTBEHHBIX YacTull. DepMUOHbI 1 O030HBI.
[lepuonuueckas cucrema 31neMeHTOB MeHeneesa.

/J1ex/

7.4

DNIeMEHThl KBAHTOBOW MEXaHUKU M aTOMHOU (u3uku /TIp/

7.5

OmnpezeneHne TeMIIepaTyPHOil 3aBUCHMOCTH HHTCHCUBHOCTH M3JTyYCHHS HUTH
naMnbl HakanuBauus. (M3ydeHne 3aKOHOB TEIUIOBOTO U3JTYyUYSHHUS C TIOMOIIBIO
SIPKOCTHOTO TIpoMeTpa.) /J1ab/

7.6

®dororpdext. (CHsTHE BOIBTAMIIEPHOH, JTFOKCAMIIEPHON M CIIEKTPAIBbHON
XapaKTepUCTUK (HOTO3IIEMEHTA U OIIpeieIeHHe paboThI BEIX0O/A MIEKTPoHa). /J1ab/

Paznen 8. ®PU3UKA ATOMHOI'O AAPA U DJIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTBI ®U3UKN ATOMHOTI'O SAJIPA

Jedext macchl 1 3Heprus cBsA3u sapa. CIuH sapa ¥ ero MarHUTHBIH MOMEHT.
Snepusie cunbsl. Mogenu saapa. PannoakTHBHOE M3Iy4YeHNE U €T0 BUABL. -pacmaj.
-M3IIy4YCeHHUE. -U3JIyueHre. SInepHble peakliui U MX OCHOBHBIE THIIbL. Peakuus

nenenus sapa. LlenHas peakiums neneHus. Peakiys CHHTE3a aTOMHBIX sIIEP.
/Cp/




8.2 OJIEMEHTBI ®U3MKIN SJIEMEHTAPHBIX YHACTUIL] 2 6
Krnaccel aieMeHTapHBIX YacTUI] M BUIBI X B3auMoJeicTeuii. Kinaccudukanus
3JIeMEeHTapHbIX yacTull. [IpuHIMIT Hepa3IMYMMOCTH TOXX/IECTBEHHbIX YaCTHILI.
CIIMH 1 Apyrue KBaHTOBBIE YHCIIA DJIEMEHTAapHBIX. YacTHIBI X aHTHYACTHIIBL.
Bo3zonbl 1 depmuoHbl. AnpoHbl 1 Me30HbI. JlenTonsl. IIpomexyTouHbie 0030HBI.
KBapku v T1100HBEIL.

/Cp/

Paznen 9. CAMOCTOATEJIBHASI PABOTA

9.1 IMoaroroBka k nexiusm /Cp/ 1 16
9.2 [MonroroBka k nadopatopusiM padotam /Cp/ 1 16
9.3 [MonroroBka Kk npakTuyeckuM 3austusm /Cp/ 1 16
94 BeinonaHeHue KOHTPOIbHOM paboTsl /Cp/ 1 8,6
9.5 IMonroroska k nexiusim /Cp/ 2 8

9.6 [MonroroBka Kk npakTuyeckuM 3austusm /Cp/ 2 16
9.7 IMoaroroBka k naGoparopHbM padotam /Cp/ 2 16

Pa3nen 10. KoHTaKTHBIE YaCchl HA aTTECTALUIO

10.1 Kontponbnas padora /KA/ 1 0,4
10.2 3ager /KD/ 1 0,15
10.3 Koncynbranus nepen sx3amenom /KD/ 2 2
10.4 Ox3amen /KD/ 2 0,3

5. OHEHOYHBIE MATEPHUAJIbI

O1eHOYHBIE MaTEePUaIIB! JUTS TIPOBEICHHUS IPOMEKYTOUHOH aTTecTallni 00y4alomuXcsl IPUBEICHbI B IPUII0KEHUH K paboueit
IIporpaMMe TUCUUTUIAHBIL.

DopMBI 1 BUIIBI TEKYIIET0 KOHTPOJIS 10 AUCHUILIMHE (MOIYIIO), BUIBI 3a1aHHUH, KPUTEPUH X OLICHUBAHMS, paclpeaeeHne 0auioB 1Mo
BUJIaM TEKYIIEro KOHTPOJIS pa3padaThIBalOTCs MPENoAaBaTeNieM TUCIUILUIMHBI C yUYETOM €€ CeUU(pHUKH U TOBOAATCS JI0 CBEICHUS
00y4aroImuxcs Ha IepPBOM yu4eOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS NPENoaBaTeNeM TUCIUIUIMHBL (MO JIs), KaK IPaBUIIO, C UCIOJIb30BaHUEM
OUOC unu myTeM IpOBEPKH MUCbMEHHBIX PabOT, MPEIyCMOTPEHHBIX PA00OYMMH MPOrPAMMaMH TUCLIUIUIMH B PAMKaX KOHTaKTHOM
paboThl ¥ cCaMOCTOATENBHOM PaboThl 00yuaromuxcs. s pukcupoBaHus pe3ybTaToOB TEKYIIEr0 KOHTPOJISI MOYKET UCIIOIb30BaThCs
OHOC.

6. YHEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE JTUCHUIIJIMHBI (MOAY JIA)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHas JiUTepaTypa

ABTOPBI, COCTaBUTEIHN 3arnaBue M3narensc On. agpec
TBO. TOJ
JI1.1 |Casennes U. B. Kypc o6uie#t pusuku. T. 3. KBanroBas ontuka. ATomHas — |CaHKT- https://e.lanbook.com/b
¢uzuka. Pusmka TBeproro Tena. Pusnka aromuoro sapa u |IlerepOypr |ook/106893
3JIEMEHTAPHBIX YaCTHUI: Y4eOHOe mocodue : Jlanb,
2018
JI1.2 [Casenses . B. Kypc obmeit pusuxn. T. 2. DnexrpudecTBo 1 MarHeTu3M.  |CaHKT- https://e.lanbook.com/b
Bonnuel. Ontuka: yue6Hoe nocobue ITeTepOypr [00k/98246
: Jlans,
2018




ABTOpBI, COCTaBUTENHN 3arnaBue MN3narensc On. anpec
TBO. TOJT
JI1.3 |Casennes U. B. Kypc o6eit pusuku. T. 1. Mexanuka. MounekynsipHas CaHkT- https://e.lanbook.com/b
¢usuka: yuebHoe rmocodue TTerepOypr |ook/113944
: Jlanp,
2019
JI1.4 |YeproB A.T'., BopoObeB|O01as pusmka Mocksa: http://www.book.ru/bo
A.A., Makapos E.®., KuoPyec, 0k/933946
Ozepos P. I1., Xpomos 2020
B.U.
6.1.2. JlonoiHuTeLHAS JUTEpPaTypa
ABTOPBI, COCTaBUTEIHN 3arnaBue Mznparensc On. agpec
TBO. TOJI
JI2.1 |HIankapun M.IL., Oomas ¢uzuka. COopHUK 33124 Mocksa:  |http://www.book.ru/bo
Kupbsinos A.I1., KuoPyec, 0k/933565
Kyb6apes C.H., 2019
Pazunosa C.M.
JI12.2 |BopoOweB A.A., 3aga4qHuk 1o GpusMKe Mocksa:  |http://www.book.ru/bo
UYeptos A.T. KuoPyec, 0k/920827
2017

6.2 UndopmanmoHHbIe TEXHOJIOTHH, HCTIOJIb3yeMble IIPH OCYLIEeCTBJIeHUH 00Pa30BaTeIbHOI0 MPoLecca Mo JUCHUIINHE

(Mony.J10)

6.2.1 IlepeyeHb TUIEH3MOHHOIO M CBOOOAHO PACIPOCTPAHIEMOI0 IPOrPAMMHOTO0 ofecrnedeHus

6.2.1.1

|MS Office

6.2.2 Ilepeyenb npogeccHoOHANBHBIX 023 JAHHBIX U UH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHayuHbII 00pa3zoBaTenbHblil moptain: http://en.edu.ru/

6222

MexyHapoaHas npodeccuoHanbHas 0a3a qaHHbIX «SpringerMaterialsy: https://materials.springer.com/

6223

KoncynpranT miroc

6224

T'apant ACITMXXT

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JUCIUMIIJINHBI (MOAY JIS)

7.1

YueOHble ayJUTOPUU IS IPOBEJECHUS 3aHATUI JIEKIIMOHHOIO TUIIA, YKOMIUIEKTOBAaHHbIE CIIELMAIN3UPOBAHHON MEOENbI0 U
TEeXHUYECKUMHU CPEICTBAMU 00yUYeHUS: MyIbTUMEANIHOE 000pyJOBaHUE Al PEAOCTaBIeHNUs yueOHOH nHbopMan
60JIbILION ay TUTOPUU U/UIIU 3BYKOYCUIUBAOLIEee 000pyJ0BaHUE (CTALIMOHAPHOE WU IEPEHOCHOE).

72

VYueOHbIe ayAUTOPHH [UIsl IPOBEICHHS 3aHITHIH CEMUHAPCKOTO THIIA, IPYIIIOBBIX M HHIUBUIYaIbHBIX KOHCYJIbTAIHH,
TEKYIIEro KOHTPOJIS M IPOMEXYTOYHON aTTECTAINH, YKOMIUICKTOBAHHbIC CIICIIMATU3UPOBAHHON MEOCIBIO U TEXHUISCKUMU
cpencTBamMu 00yueHHs: MyJIbTUMEINITHOE 000pYyI0OBaHHE 1/WITK 3BYKOYCHIIMBaIOIIee 000py0BaHKe (CTAIlMOHAPHOE WITH
NIEPEHOCHOE)

7.3

ITomerenus 111 caMOCTOSTENbHOM pabOThl, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOAKIIOUEHHS K
cetu "MHTepHeT" M oOecneueHreM JI0CTya B 3JCKTPOHHYO0 HHPOPMAIMIOHHO-00pa30BaTEeIbHYI0 CPely YHHBEPCUTETA.

7.4

TTomerneHus s XpaHEHUs ¥ IPOPHUIAKTUIECKOTO 00CTy)KUBaHHsI y4eOHOTro 000py/I0BaHHSI




7.5|J1aboparopuu, OcHalEHHbIE CIIELMAIbHBIM J1a00PaTOPHBIM 000PYIOBAHUEM:

7.6|JTabopaTopuisi MexaHHUKY, BKITIOUaromias: 010k anekrponnsiidi ®M1/1, mamunaa Atsyna ®M11, mastauk Makcsemmia ®M12,
yHHuBepcaibHblid MasTHUK @M 13, masaTHrk O6epOeka DM 14, monyns FOHra u Mmonyns cisura ®M 19, coynapenue mapos
DdM17;

7.7|J1aGoparopus 31eKTpuyYecTBa 1 MarHeTu3Ma, BKirovaromas: creHasl TKO anekrpuyecTBa 1 MarHeTU3Ma, B TOM YHCIIE
ocummiorpadsr C1-94, reHepaTopbl CUTHAIOB HU3KOYAcTOTHBIE ['3-118, HCTOYHMKY TMTaHKS, Mara3uHbl COMPOTUBIICHHIH,
Habop moxyneil OIID;

7.8|J1abopatopusi ONTHUKH, BKIFOYAIOIIAs KOMIUIEKT ONTH4YecKoro obopyaoBanus PMC, B ToM unciie: 6a3bl ONTHYECKON CKAMbH,
IOJIyTIPOBOTHUKOBBIE JIa3€phl C FOCTUPOBOYHBIM MOAYJIEM, (POTONPUEMHUKH, HAOOP JIMH3, SKPaHbl C MACIITAOHON CETKOM;
aBToTpancopmatop oaHodasueiid JIATP-2,5; komruiekT Qouid.




