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1. IIEJTA OCBOEHUSI M CLUILIMHBI (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 M IIPOIECCAX, OCHOBHBIX (PU3MUECKUX BEIMINHAX
1 (pU3UUECKUX KOHCTAHTAX, OCHOBHBIX (PU3UUECKUX 3aKOHAX M I'PAHHULAX UX IPUMEHUMOCTH, (hyHIaMEHTaIbHBIX
(M3MYEeCKUX SKCTIEPIMEHTAX M UX POJIH B Pa3BUTHH HAYKH, HA3HAYCHHUH M IPHHINIIAX JEHCTBHS BAKHEHIINX QH3HIECKnX
pubopoB;

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

1.6|— nmpuoOpereHre 00yHarOIMMHUCSH YMEHUH U HABBIKOB UCIIOJIb30BaHHUS METOAUKH (HU3UUECKUX U3MEPEHUN 1 00paboTKH
9KCIIEPUMEHTAbHBIX JaHHBIX, UCIIOIb30BAHUSI METOI0B (PM3HIECKOT0 MOAEIMPOBAHUS ISl PEIICHUS] KOHKPETHBIX
€CTECTBEHHOHAYYHbBIX U TEXHUYECKUX 3a71a4;

1.7|— npuoOpereHre 00y4YarOIUMHUCS HABBIKOB AKCILTyaTallkd OCHOBHBIX MTPUOOPOB 1 000pYyI0BaHUsI COBPEMEHHON
¢busnyeckoii naboparopuu, 00pabOTKU U HHTEPIPETUPOBAHUS PE3YJIbTATOB KCIICPUMEHTA.

1.8

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

ukx (paszen) OIT: [1.0.11

3. KOMIETEHIMY OBYYAIOUIEIOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI U CLIAIIJIMHbBI
(MOJLYJIST)

OIIK-1 Cnocoben peuiaTb HHXXCHEPHBIC 3a/1a4U B l'[pO(beCCPIOHaJ'ILHOfI JACATCIbHOCTH C UCIIOJIb30BAHUEM METOJ0B €CCTCCTBCHHBIX
HayK, MaTeMaTU4I€CKOT0 aHaJIM3a 1 MOACIIUPOBAHNSA

OI1K-1.2 TIpuMeHsIeT OCHOBHBIEC MOHATHUS U 3aKOHBI €CTECTBEHHBIX HAYK JUIS PELICHUS MPEIMETHO-TTPOGHIBHBIX 33134

OIIK-1.3 IlpumeHsieT ecTeCTBEHHOHAYYHbIE METO/Ibl TEOPETHUECKOT0 M HKCIIEPUMEHTAIBHOTO UCCIIE0BaHUsl 00BbEKTOB, IPOLIECCOB,
SIBICHUI; TIPOBOAUT IKCIIEPUMEHTBI 10 33JaHHON METOUKE U aHATIU3UPYET Pe3yJIbTaThl

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

3.1|3narn:

3.1.1|0CHOBHEBIC MMOHATHS ¥ 3aKOHBI KJIIACCUYCCKON K COBpeMeHHOfI (I)I/ISI/IKI/I 1 UX pOJib B pECHICHUN HpeﬂMeTHO-HpO(bI/IJ'II)HLIX 3ajJga4d,

3.1.2|MeToapI TEOPETHIECKOTO U HKCIIEPUMEHTANBEHOTO UCCIEAOBAHUS GU3HIECKUX OOBEKTOB, TPOLECCOB U SBICHUH, METOIUKY
MIpOBeACHUS U 00pabOTKH Pe3yIbTaToB (PU3NUECKOI0 IKCIIEPUMEHTA

3.2|Ymerh:

3.2.1|ucnoap30BaTh OCHOBHBIC OHITHUS U 3aKOHBI (bI/I3I/IKI/I JUISL pCIICHUA HpeZ[MeTHO-HpO(l)I/IJ'ILHI)IX 3aja4q,

3.2.2|IpuMEeHATH METOJIBI TEOPETHUYECKOTO M IKCIEPHUMEHTAILHOTO HCCIIEN0BAaHMS GU3NIECKUX 00BEKTOB, IPOLIECCOB U SBICHUH,
MIPOBOJUTH (PU3NUECKUE FIKCIIEPUMEHTHI 110 33/1aHHON METOMKE U 00pabaThIBaTh UX PE3yJIbTATHI

3.3|Baagern:

3.3.1|HaBbIKaMy IPUMEHEHUsI OCHOBHBIX MOHATHI M 3aKOHOB KJIACCHYECKOI U COBPEMEHHON (PH3UKH ISl pELICHHsI IPSIMETHO-
npoHIbHBIX 3a/1a4;

3.3.2|HaBablkaMy IPUMEHEHHS] METOAOB TEOPETHIECKOTO M SKCIEPUMEHTAIBHOTO HCCIIEA0BAHMS HH3UIECKUX 0OBEKTOB,
MIPOLIECCOB U SIBJICHUH, HABBIKAMH NPOBEJICHNUS (PU3NUECKUX HKCIIEPUMEHTOB I10 33/IaHHON METOIMKe U 00paboTKH nX

pe3yIbTaToB
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4. CTPYKTYPA U COAEP)KAHUME JUCLHHUIIJIMHBI (MOAYJIs)
Kon HaumeHnoBaHue pa3iesioB U TeM /BU/A 3aHATUS/ Cemectp / | HacoB | IIpumeuanue
3aHATHA Kype

Paznea 1. PU3NYECKHUE OCHOBbI MEXAHUKHA




1.1

KUHEMATUKA MATEPHUAJIBHON TOUKHU

[Ipenmer u MeToabI MEXaHUKU. MoaeTN MaTepraabHOW TOUKH U TBEPIOTO TEJa.
[TonsTHe cuctemsbl oTcueTa. BekTopHOe M KOOPIMHATHOE ONMCAHUE ABHKCHUS
MaTepuanbHON TOUKH. OCHOBHBIC KHHEMaTHYECKHE XapaKTePUCTHKU
MaTepHaJIbHOM TOYKHU: paJinyc-BEKTOP, NEpeMELIeHUE, MPOiICHHbIH MyTh,
CpeAHssl 1 MTHOBEHHAs! CKOPOCTb, CPeJHEE U MTHOBEHHOE YCKOPEHHE,
TaHTeHIIMaIbHOE U HOPMAJIbHOE YCKOpeHHe. BpararensHoe 1BHKeHue
MaTepHaIbHON TOYKU. BeKkTOphI yriia moBopoTa, yrioBoii CKOPOCTH M YTIIOBOTO
yckopenusi. CBsi3b MEXK/ly YIJIOBBIMHU U JIMHEHHBIMU BenurHaMH. /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 JUHAMUMKU ITIOCTYITATEJIBHOI'O ABM>XXEHW A TEJIA
[HoctynatensHoe amwkenue. [lepsrrii 3akon Herotona. [lonsrue nneptHOit Macchl
tena. Bropoit 3akoH HeroToHa 1 nonstue cunsl. Tpetnii 3akoH HeroToHa. Buast
cm. Cuna TSHKECTH, CUJTa BCEMUPHOTO TATOTSHHS, CUJIA YIIPYTOCTH, CHJIA TPEHUSL.
HewnnepuuanbHbie cucTeMbl oTcueTa. [[eHTpoOeKHbIe CHIIbI HHEPLIUHU U CHIIBI
Kopuomnuca. /JIex/

1.5

OCHOBBI JAVMHaAMUKU MMOCTYIATCIbHOTO ABMXKCHUS TCJ1a /Hp/

1.6

HW3yueHune 3aKOHOB IIOCTYIIATENLHOTO IBMKEHHS C IOMOILBIO MaIlMHBI ATBY1a.
/J1ab/

1.7

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

Vmnynbc MaTepuanbHONW TOYKH U MEXAaHUYECKOHW CHCTEMBI, 3aKOH €ro H3MEHEHUS
u coxpaHeHus. L{eHTp Macc MEXaHNYECKOI CHCTEMBI 1 ypPaBHEHHE €T0 JBIKCHUSL.
Kunernyeckas sHeprus 1 3aKoH ee n3MeHeHus1. KoncepBaTuBHbIE U
HEKOHCepBaTHBHbIE CUIIBL. [loTeHIManbHas sHeprus. CBsi3b MEXILy
MMOTEHLINATBHON dHEPTHel M CUIIOW. 3aKOH U3MEHEHHS U COXPAHEHHUS TOTHOU
MEXaHMYECKON 3HEPrHH CUCTEMbl. MOMEHT UMITyJIbCa MaTEPUATbHON TOUKH U
MEXaHUYECKOI CHCTEMBI, 3aKOH €ro U3MEHEHUs U coxpaHeHus. /JIex/

1.8

3aKOHbBI H3MCHEHUS U COXpaHCHU UMITYJIbCA, DHECPTUU U MOMCHTA UMITYJIbCa /Hp/

1.9

ITpoBepka 3aKOHOB COXPaHEHHs UMITYJIbCa U SHEPTUM IpU coynapeHuu tei /J1ab/

1.10

JIMHAMUKA BPAILIATEJIBHOI'O ABUXEHUS TBEPJIOT'O TEJIA
OCHOBHOM 3aKOH BpaIllaTeIbHOIO IBHKEHHS TBEPIOTO TEa BOKPYT HEMTOABHKHOM
ocd. MoMeHT uHepLuH. BelunciieHre MOMEHTOB MHEPLIUM OJAHOPOJHBIX
cuMMmeTpraHBIX Tell. Teopema IllTelinepa u ee npuMmeHenne. Kunetnueckas
SHEPIUsl BPALIATEILHOTO ABMKEHHS TBEPIOTO TEa.

/JIex/

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

1.12

W3y4yeHue TMHAMUKH BPAIATEIbHOTO BHKCHUSI C MOMOIIBIO MAasiTHAKA
O6epoOexka. /J1a6/

1.13

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

1.14

MEXAHWYECKHME KOJIEBAHUA

Onpenenenue kojaeOaHuid. XapaKTEPUCTHKH TAPMOHHUYECKUX KOJIeOaHUH.
dopmyia c0XKeHHs IByX rapMOHU4ecKkuX kojebanuid. [Tpumeps! konedaTeabHbIX
CUCTEM: MPYKMHHBIN, MATEMATHUCCKUI U PU3UUYECKHUI MAsITHUKU. Y paBHCHHE
3aTyXarolux KojebaHui U ero pemeHne. XapakTepHUCTHKH 3aTyXalonX
KoyieOaHuil. YpaBHEHUE BBIHYKICHHBIX KOJeOaHUN MO/ ACHCTBUEM
rapMOHHYECKHU U3MEHSIOIIEICS BHEIIHEH CHIIBI U €r0 pelieHue. SIBienue
pe3oHaHca.

/J1ex/

1.15

Mexanunueckue konebanus /IIp/

1.16

OmnpeneneHue yCKOPEHUsI CBOOOAHOTO MaJICHUS TPH IIOMOIIY MaTeMaTHIECKOTO
MasTHUKa. (OnpeseseHue MoLyJIsl CIBUra C IOMOIIBIO MPYXHHHOTO MasiTHUKA. )
/J1ab/

Paznen 2. JIEMEHTBI CHEIIMAJIBHOM TEOPUA
OTHOCHUTEJBHOCTHU




2.1

IToctynatsl crienuanbHON Teopun oTHOCUTENbHOCTH. [IpeoOpazoBanus JlopeHua.
CnenctBus u3 npeodpasosanuii Jlopenua. HTepBan Mexay cOOBITHSIMU.
Mmnysbe B crienuainbHOM TeOpuH OTHOCUTENBHOCTH. OCHOBHOM 3aKOH
PETSITUBUCTCKON TUHAMUKHA MaTEPHATbHON TOYKU. DHEPIHsl B CIEHUATBHON
Teopuu oTHocuTenbHOCTH. /Cp/

14

Paznen 3. TEPMOJAUHAMMKA 1 MOJIEKYJISIPHASL ®U3UKA

3.1

OJIEMEHTBI TEPMOJANHAMUKIN

OcHOBHbIE ONpe/IeIeHUs U NOHATHS TepMoaHaMuku. HyneBoe Havaso
TEPMOJMHAMUKH U MOHATHE TeMIepaTypsl. TepMoauHaMuieckue GpyHKIun
coctosiHus. [lepBoe Havano TepmoauHaMuky. TemtoeMkocTs. M3onporneccsl.
Bropoe Hauano TepMOIUHAMUKY B pa3invHbIX GopMynupoBkax. [ToHsTHe
teroBoit mamunbl. KITJ] TerutoBoit mammunel. [{uxir KapHo u Teopema Kapho.
HepagenctBo Knaysuyca. Durponus. TpeTbe Hauano TepMouHaMuKy. /JIex/

32

Omnpenenenue k03P PUIINEHTa BI3KOCTU KUAKOCTH 10 MeToay Crokca. /JIab/

33

BJIEMEHTbhI CTATUCTUYECKOM ®U3UKU.

OCHOBHBIE M0JIOKEHHSI KHHETUYECKOH TEOPUH HICalIbHOTO ra3a. Y paBHEHHS
COCTOSIHUS WJI€aJIbHOTO U PealIbHOTO ra3a. Y paBHEHHE KHHETHYECKOH Teopun
ra3oB a1 naieHus. @asoBoe nmpocrpancTBo. OyHKUMS pacnpeaeneHusl.
Krnaccnueckas u kBaHTOBas cratuctuka. Pacnpenenenue Makcsenna.
Bapomerpuueckas dopmyna. Pacnpenenenue bonbimana. IlonsiTre o KBaHTOBOM
cratuctuke boze-Oinmreiina n ®epmu-upaka. CBSI3b SJHTPOINH C
TEPMOJIMHAMUYECKOH BEPOSITHOCTBIO. SIBIIEHU IepeHoca.

/JTex/

34

OrmpesieneHne OTHOIIEHNS TEMII0EMKOCTEH Ta3a METOI0M ainabaTHIEeCKOTo
pacmupenus. /J1a6/

3.5

DOneMeHTBI CTaTUCTUYECKOH hu3uKU. DaeMeHTs! TepMoauHamMuky /I1p/

Paznen 4. SJIEKTPHYECTBO U MAT'HETHU3M

4.1

SJIEKTPOCTATUYECKOE ITIOJIE B BAKYYME

DNEeKTPUUYECKHA 3aps]l U JIEKTPOCTaTHUECKOe Toe. HanpshikeHHOCTh 1
HOTEHIHAI 3JIEKTPOCTATHIECKOT0 1oJs1. CBOMCTBO CyNepIIO3UINN IS
3JIEKTPOCTaTHUECKUX Hosiel. CBA3b MEX/ly HalpsHKEHHOCTHIO
9MEKTPOCTATHYECKOTO TOJIS U MoTeHnuanoM. I1oTok BekTopa HalpsHKEHHOCTH
3JIEKTPUYECKOTO I10JIs1 Yepe3 MOBEPXHOCTh U Teopema ["aycca. [Ipumenenne
TeopeMsl ['aycca k pacdery anekTpocTaTHuecKux mnoneid. Teopema o HUPKYIISIIT

JUTSL BEKTOPA HANPSHKEHHOCTH DJIEKTPHIECKOTO OIS,
/J1ex/

4.2

OJIEKTPOCTATHUYECKOE IT1OJIE B [TPOBOJJHUKAX 1 JIUDJIEKTPUKAX
DNEeKTPUUYECKUHA AUITOIb U AJIEKTPUYECKUHN TUTIONbHBIA MOMEHT. J{unonbHbIe
MOMEHTBI MOJIEKYJI Tu3JIeKTpuKa. [losipHble 1 HENONIsApHbIE AUIIEKTPUKH.
Tonspuzanus nquanekTpukoB. Bextop nonsipuzanuu. Teopema ['aycca s
BEKTOpa MOJISIPU3aLMU. BEKTOp 2/IeKTpH4ecKOro cMeLeHus. Y CI0BHsI Ha TPpaHuLe
JIBYX IU3JIEKTPUKOB. [IpOBOHUKH B 3JIEKTPOCTATHYECKOM MOJIE. DIEKTPOEMKOCTD
yenuHeHHoro npoBoaHuka. KonaeHncaropel. DHeprus CUCTEMBbI 3apsAi0B U
3JIEKTPUYECKOTO OJIS.

/Cp/

43

DJIEKTPOCTATUYECKOE T0JIe B BaKyyMe U Bemectse /IIp/

4.4

HWccnenoBanue snekrpocrarudeckux nojei. (Mzyuenue 3akona Oma.) /J1a6/

4.5

IMOCTOSHHBIN DJIEKTPUYECKUI TOK

YcnoBus CyIIecTBOBaHHS IOCTOSHHOTO 3JIEKTPUIECKOro Toka. Cuila ¥ IIOTHOCTD
TOKa. YpaBHEHUE HENPEPHIBHOCTH. 3akoH OMa U1l OJHOPOIHOTO y4YacTKa IIeTH.
DNEeKTPOABIKYIIAS CHJIA U HanpsbkeHre. 3akoH Oma JJ1s1 HEOTHOPOIHOTO Y4acTKa
nenu. [TpaBuna Kupxroda. [IpuMeps! pacyeta pa3BeTBICHHBIX JIEKTPHISCKUX
uerne# ¢ nomouisto npasua Kupxroda. Pabora u MoIHOCTh TOKa. 3aKOH
Jxoyns-JleHna.

/JTex/

4.6

IocTosHHBLA nexTpuyeckuil Tok /IIp/




4.7

[NOCTOSAHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEHIECTBE
Marnutnas nanykuus. 3akoH buo-Casapa-Jlamnaca, marauTHOE ToJie
JIBIDKYILETrocs 3apsija, cuia Jlopenua, 3akoH Amnepa. TeopeMa o IUPKYJISIAN
TSI BEKTOpA MarHUTHOM MHIYKIUH U ee IpuMeHeHue. Teopema [aycca s

MarHUTHOTO OIS,
/J1ex/

4.8

MarauTHbIE MOMEHTHI aTOMOB U MOJIEKYJI. BeKTOp HaMarHMYEeHHOCTH BEIIECTBA.
Teopema 0 UPKYJISALMHU JUTIsI BEKTOpAa HAMarHM4EeHHOCTH. MarHuTHas
BOCHPUMMYHBOCTD U MarHUTHAsI MPOHULIAEMOCTH BellecTBa. HanpspkeHHOCTH
MarHuTHOTO 1oJjs. Teopema o UUPKYJISLNY U1 BEKTOPBI HAIIPSHKEHHOCTH
MarHuTHOTO TOJIS. Y CIIOBHSI AJIsl MATHUTHOTO TIOJISL HA TPaHMIIE pas3zena ABYyX
cpen. Jluamaruetnku, napamaraeTuku. @eppoMaraeTnku. MarHuTHBIN
rucrepesuc. Temneparypa Kropu. IIpupona deppomarserusma.

/Cp/

4.9

IlocTosTHHOE MarHUTHOE T10JIE B BAaKyyM¢€ U BEIICCTBEC /Hp/

4.10

OrmpeziesicHIE OTHOLICHHS 3apsiia JICKTPOHA K €ro Macce METO0M MarHeTpOHa.
(Onpenenenne ropu30HTAIBHON COCTABILSIFONICH HHIYKIIUH MAarHUTHOTO TIOJIS
3emnn) /J1ab/

Omnpenesnenne paboThI BEIX0JIA AIEKTPOHOB U3 MeTainta. /J1ab/

4.12

DJIEKTPOJUHAMUKA

3aKoH 31ekTpoMarHuTHOM HAyKImH. [IpaBuio Jlenna. CniocoObl u3MEHEHUS
MarauTHOTO moToka. [Ipuposaa snekrpomMarHuTHON HHAYKINH. SIBIeHne
caMOMHIYKIMU. MHAYKTUBHOCTD. B3anmuas nnnykuus. Bzanmuas
WHAYKTUBHOCTH. Teopema B3auMHocTH. Tok cmemenus. Teopema o HupKyISIIUN
MarHUTHOTO IOJIS B CIIy4ae MPUCYTCTBUS MEPEMEHHBIX 3JIEKTPUUECKUX HOJIEH.
VYpaBHenus MakcBesuia B nHTerpanbHoi ¢popme. /Jlek/

4.13

DnekrpoauHamuka /TIp/

4.14

Uzyuenue sBnenus B3auMHoi MHIykunu.(CHATHE KPUBOWH HAMArHUYMBaHUS U
METIIN TUCTEpe3nca ¢ IoMoUIbio ocuuiiorpada.) /J1ad/

Pazpnen S. KOJIEBAHUS Y1 BOJIHBI

5.1

DJIEKTPUUYECKUE KOJEBAHM S

KonebatenbHbiit koHTYp. CBOOOAHBIC HE3aTYXAIOIINE U 3aTyXAIOIINe
rapMOHHYECKHE KOJIeOaHUs B KOeOaTeIbHOM KOHTYpe. DopMyna Juis iepuoaa
koseOaHuil. BeIHYXIeHHBIE TApMOHUYECKIE KoJeOaHus B KOJIeOaTeTbHOM
KOHType. SIBienue pe3onanca. [lepemeHHbI TOK. AKTUBHOE, HHIYKTUBHOE U
€MKOCTHOE COTIPOTHBIICHHE B I[ENH MEPEMEHHOTO TOKa. PaboTa 1 MOIIIHOCTH B
LIeTH IePEMEHHOT0 TOKa. JIeiicTByoIIee 3HAYCHHE TOKA U HATTPSDKEHHUS.

/J1ex/

52

OJIEKTPOMAT'HUTHBIE BOJIHBI

DKCHepUMEeHTAIbHOE TOJyYeHHE IIEKTPOMArHUTHBIX BOJIH. CyIecTBOBaHHE
3JIEKTPOMArHUTHBIX BOJIH KaK CIIEICTBHE ypaBHEHUI MakcBeuia.
JuddepennunanpHoe ypaBHEHHE JIEKTPOMArHUTHON BOJTHBL. CBS3b MEKIY
BEKTOpaMHM HAIpPsDKEHHOCTH DJIEKTPUYECKOr0 U MarHUTHOTO T0JIeH B
9JIEKTPOMArHUTHON BoJHE. [IpenoMmiieHne 3IeKTpOMarHuTHEIX BOJIH Ha TPaHuUIe
paszena AByX cpell. DHeprus U UMITYJIbC AJIEKTPOMArHUTHBIX BOJIH.

/Cp/

Paznen 6. OIITUKA

6.1

T'EOMETPUYECKAS OIITUKA.

[TonsTHE cBETOBOrO JIyya. 3aKOH NPSAMOJIMHEHHOTO PaclpoOCTPaHEHUS! CBETOBBIX
Jydeil B OMHOPOIHBIX CpeAax. 3aKOH OTpaKeHus. 3aKoH npesomiieHus . [IpuHmum
®epwma. [Tonnoe orpakenue. LleHTpupoBaHHbIE ONITHYECKHE CUCTEMBI.
[IpenoMieHne cBETOBBIX JIydel Ha MMOBEPXHOCTH c(HEepHIECKOro 3epKaa.
[Ipenomnenue cBera Ha ceprUUECKOil TOBEPXHOCTH pasjelia IByX cpea. ToHkue
nuH3b1. 300paskeHne NpeIMETOB C MOMOIIBIO JIMH3. OCHOBHBIC
(doTromeTpUyeCcKHEe BETHYUHBI.

/J1ex/

6.2

DNEeKTPOMAarHuTHbIC KOJieOaHusi 1 BOJHBL. [ 'eomerpuyeckas ontuka /IIp/




6.3

WHTEPOEPEHIIVA U JUDPAKINA CBETA

KorepeHTHOCTS 1 MOHOXPOMAaTHYHOCTH CBETOBEIX BOJIH. IHTepdepeHnus cBeta,
yClIoBHE MakCUMyOB 1 MUHUMYMOB. OnibiT FOnra. MHTepdepenuus csera B
TOHKHX IJICHKaxX U mactuHkax. Onpenenenue audpaxuuu. [puniun [roiirenca-
®penens. Meron 301 @penenst. Audpaxuns Openenst Ha KpyrioM OTBEPCTHH U
nucke. [ludpakuus Opaynrodepa Ha ognoit menu. udpakuus Opaynrodepa Ha
TU(GPaKIUOHHOMN peleTKe.

/JTex/

6.4

JUCIIEPCHUA U TTOJIAPU3ALINA CBETA

Jucnepcus cBeTa. DNeKTpOHHAS TEOPHS JUCTIEPCHH cBeTa. EcTecTBEHHBIN 1
MOJISIPU30BaHHBIN cBeT. [lonsipu3anus cBera npu OTPakeHUH M IIPEJIOMIICHUH Ha
TPaHUIE ABYX OUAIEKTPUKOB. [IpoxokaeHune cBeTa 4epes aHu30TPOITHBIE
kpuctaibl. [lonspruzanuoHHble IPU3MBI U HOISAPOUIBL. 3aKOH Manoca. AHau3
MOJIIPU30BAHHOTO CBETA. BpalleHne miockocTH MoIspu3alHH.

/Cp/

6.5

Bonnosas ontuka /TIp/

6.6

Wnreppepennus ceera. Oneit IOHra. (M3MepeHye JUIMHHBL CBETOBOH BOJIHBL C
MOMOIIBI0 TM(PPAKIUOHHON perieTky). (OnpeeneHue mokazaTels npeoMICHUs
CTEKJIa C HOMOMIBIO MUKpOCKoIa). /JIab/

6.7

ITpoBepka 3akona Manroca. (OnpeaeneHne KodQPHIMEeHTa MOTIOUICHUS
npo3paunbix Ten). (OnpeneneHue yria noaHoH nosspusauun). /J1ad/

Paznen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAA OIITUKA

TennoBoe u3nydeHue u ero xapakrepuctuku. 3akoH Kupxroda. 3akonsr Credana
- bonprmana u cmemenust Buna. ®opmyiner Penes-/[xunca u [lnanka. 'nnoresa
[Tnanka. ®oronsl. PoTorddexr. YpaBHeHHue DWHIITEIHA 17151 BHEIIHETO
¢doroaddekra. Jueprus u ummnyisc Gorona. Jlanenue ceera. Dpdekr Komnrona
U ero 3JieMeHTapHas Teopys. EMMHCTBO KOPITYCKYJISIPHBIX M BOJIHOBBIX CBOICTB
9JIEKTPOMArHUTHOTO U3JIy4eHHUs.

/J1ex/

7.2

Kganrosas onrtuxa /I1p/

7.3

JIEMEHTbI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®U3UKU
CriekTpbl aTOMOB 1 MoJiekyJl. Crektp aroma Bojgopoaa. Teopust atoMa BoAopoaa
o bopy. ['mmotesa ne bpoist. CeotictBa BonH ne bpoiinsa. CooTHomenne
HeonpenenenHocreii ['elizendepra. BonHoBas GyHKIUS U ee BEpOATHOCTHAS
uHTepnperanus. HabmonaemMple BeTMUMHEI B KBAHTOBOH MEXaHHUKE H MX
n3mepenus. Obuee ypasuenue Llpenunrepa. CranpoHapHoe ypaBHEHHE
penunrepa. JIBuxeHue cBOOOJHOM YacTHIIbI. J[BUKEHUE B TOTEHIMATIBHOM sIME.
[orennumanbHelii 6apbep. ['apMoHrYeckuil oCHHILUIATOP. ATOM BOZOPOJAa B
KBaHTOBOM Mexannke. CrivH anekTpoHa. CinHOBOe KBaHTOBOE 4ucio. [IpuHnmmn
HEPa3IMYUMOCTH TOXKIECTBEHHbIX YacTull. OepMUOHBI U O030HBL.
[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 U3ITYyUYSHHUS C TIOMOIIBIO
SIPKOCTHOTO TIpoMeTpa.) /J1ab/

7.6

®dororpdext. (CHsTHE BONTBTAMIIEPHOH, JTFOKCAMIIEPHON M CIIEKTPATBbHON
XapaKTepUCTUK (HOTO3IIEMEHTA U OIpeieieHHe paboThI BEIXO/A JIEKTpoHa). /J1ad/

Paznea 8. DU3UKA ATOMHOI'O SIJIPA 1 DJIEMEHTAPHBIX YACTHI

8.1

OJIEMEHTBI ®U3UKN ATOMHOI'O AJIPA

Jedext macchl u 3Heprus cBsA3u sAapa. CIuH sapa ¥ ero MarHUTHBIH MOMEHT.
Snepusie cunbsl. Mogenu sapa. PannoakTHBHOE M3IIy4YeHHE U €T0 BUABL. -pacmaj.
-M3IIy4YeHHUE. -U3JIyueHue. SInepHple peakliui U MX OCHOBHBIE THITbL. Peakuus

nenenus siapa. LlenHas peakiums neneHus. Peakiys CHHTE3a aTOMHBIX sIIEp.
/Cp/




8.2 OJIEMEHTBI ®U3MKIN SJIEMEHTAPHBIX YACTUIL] 2 6
Krnaccel aieMeHTapHBIX YaCcTUI] M BUIBI X B3auMoJeicTeuii. Kinaccuduxanus
3JIeMEeHTapHbIX yacTull. [IpuHIMIT Hepa3IMYMMOCTH TOXX/IECTBEHHbIX YaCTHILI.
CIIMH 1 Apyrue KBaHTOBBIE YHCIIA DJIEeMEHTapHBIX. YacTHIIBI 1 aHTHIACTHIIBI.
Bo3zonbl 1 hepmuoHbl. AnpoHs! 1 Me30HbI. JlenToHsl. [IpomMexyTouHble 6030HBI.
KBapkwu v T1100HBEI.

/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
9.4 BeinonaHeHue KOHTPOIbHOM paboTsl /Cp/ 1 8,6
9.5 IMonroroska k nexiusim /Cp/ 2 8

9.6 [MonroroBka Kk npakTudeckuM 3austusm /Cp/ 2 16
9.7 IMoaroroBka k naGoparopHbIM padotam /Cp/ 2 16

Pa3nen 10. KoHTaKTHBIE YaChbl 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 MaTePUaIIB! JUTS IPOBEICHNUS TPOMEKYTOUHOH aTTecTally 00yJalomuXcsl IPUBEICHbI B IPUIIOKEHUH K pabouei
IIporpaMMe TUCUUTUIAHBIL.

DopMBI 1 BUIIBI TEKYIIET0 KOHTPOJIS 10 AUCHUILIMHE (MOIYIIO), BUIBI 3a1aHHUH, KPUTEPUH UX OLICHUBAHMS, paclpeaeaeHne 0auioB 1Mo
BUJIaM TEKYIIEro KOHTPOJIS pa3padaThIBalOTCs MPENoAaBaTesieM TUCIUILUINHBI C yUYETOM €€ CIeUU(HUKH U TOBOAATCS 10 CBEICHUS
00y4aroImuxcs Ha IepPBOM yu4eOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS NPENOoaBaTeNeM JUCIUIUIMHBL (MOLyJIs), KaK IPaBUIIO, C UCIIOJIb30BaHUEM
OUOC unu myTeM IpOBEPKH MUCbMEHHBIX PabOT, MPEIyCMOTPEHHBIX PA0OYMMH NMPOrPaMMaMH TUCLUIUIMH B PAMKaX KOHTaKTHOM
paboThl ¥ caMOCTOATENBHOM PaboThl 00ywaromuxcs. s pukcupoBaHus pe3yIbTaToOB TEKYIIEr0 KOHTPOJISI MOXKET 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. TOJI
JI1.1 |Casennes U. B. Kypc o6ueit pusuku. T. 2. DnexrpudecTBo 1 MarHeTu3M. | CaHKT- https://e.lanbook.com/b
Bonnasl. Onruka: yue6Hoe nocobue ITeTepOypr [00k/98246
: Jlanp,
2018
JI1.2 [Yepros A.T'., BopoOneB|Obuias ¢puznka Mocksa:  |http://www.book.ru/bo
A.A., Makapos E.®., KuoPyec, 0k/933946
Ozepos P. I1., Xpomos 2020
B.U.




ABTOpBI, COCTaBUTENHN 3arnaBue MN3narensc On. anpec
TBO. T'OJT
JI1.3 |Casennes U. B. Kypc o6eit pusuku. T. 3. KBantoBas ontuka. AtomHass  |CaHKT- https://e.lanbook.com/b
¢usuka. OGusuka TBepaoro tena. Gusuka aromuoro siapa u  |[lerepoypr [ook/106893
JJIEMEHTAPHBIX YacTHUI: y4eOHOEe mocodue : Jlanb,
2018
JI1.4 |Casennes U. B. Kypc o6eit pusuku. T. 1. Mexanuka. MosiekynsipHas CaHkT- https://e.lanbook.com/b
¢usuka: yuebHoe rnmocobue TTerepOypr |ook/113944
: Jlanp,
2019
6.1.2. JlonoiHuTeLHAS JUTEpPaTypa
ABTOPBI, COCTaBUTEIHN 3arnaBue Mznparensc On. agpec
TBO. TOJI
JI2.1 |BopoOweB A.A., 3aga4qHuk 1o GpusMKe Mocksa:  |http://www.book.ru/bo
UYeptos A.T. KuoPyec, 0k/920827
2017
JI2.2  |Iankapun W.IL., Oomas ¢uzuka. COopHUK 33124 Mocksa:  |http://www.book.ru/bo
Kupbsinos A.I1., KuoPyec, 0k/933565
Kyb6apes C.H., 2019
Pazunosa C.M.
6.2 UndopmanuoHHbIE TEXHOJIOTHH, HCIOJIb3yeMble TPU OCYLIeCTBIEHMH 00Pa30BaTeIbLHOT0 Mpolecca Mo TUCIUILITNHE
(Mony.J10)
6.2.1 IlepeyeHb TUIEH3MOHHOIO ¥ CBOOOTHO PACIPOCTPAHIEMOI0 IPOrPaMMHOTO0 o0ecneyeHus
6.2.1.1|MS Office
6.2.2 Ilepeyenb npogeccHoOHANBHBIX 023 JAHHBIX U UH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.2.2.1|EctecTBeHHOHayuYHbli 0Opa3oBarenbHblii noprai: http://en.edu.ru/
6.2.2.2|MexnayHapoaHas npodeccuoHanbHas 6a3a naHHbIX «SpringerMaterials»: https://materials.springer.com/
6.2.2.3|KoncynpTanT mitoc
6.2.2.4|T'apant ACITMKT
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAY JIS)
7.1|Y4ueOHble ayTUTOPUH TSI IPOBEACHHUS 3aHATHI JICKIIMOHHOTO THII, YKOMIUICKTOBAHHbBIC CIICUATN3UPOBAHHON MEOCTIbIO U
TEeXHUYECKUMHU CPEICTBaMU 00yUYeHUs: MyIbTUMEANITHOE 000pyJOBaHUE ISl IPEA0CTaBIeHUs yueOHoi nHdopMan
0OJTBILION ayTUTOPHH W/WITK 3BYKOYCHIINBAOLIee 000pYI0BaHUE (CTALIMOHAPHOE HITH IEPEHOCHOE).
7.2|Y4eOHble ayIUTOPUH JUIs IPOBECHNUS 3aHITUH CEMUHAPCKOTO THIIA, IPYTIIOBBIX U HHAWBUAYAIBHBIX KOHCYJIbTALINH,
TEKYIIEro KOHTPOJIS M IPOMEXYTOYHON aTTECTAINH, YKOMIUICKTOBAHHbIC CIICIIMATU3UPOBAHHON MEOCIBIO U TEXHUISCKUMU
cpencTBamMu 00yueHHs: MyJIbTUMEINITHOE 000pYyI0OBaHHE 1/WITK 3BYKOYCHIIMBaIOIIee 000pyA0BaHKe (CTAIlMOHAPHOE HITH
NIEPEHOCHOE)
7.3 |TlomerteH s Ui CAMOCTOSITENBLHON PabOThI, OCHAIIICHHBIE KOMITBIOTEPHOH TEXHUKOH ¢ BO3MOXKHOCTHIO OAKIIOUYCHUS K
cetu "MHTepHeT" M 0OecneueHreM JI0CTya B 3JCKTPOHHY0 HHPOPMAIMOHHO-00pa30BaTEebHYI0 Cpely YHHBEPCUTETA.
7.4|TTomereHust Uit XpaHEHUsI U MPOQUIAKTHIECKOTO 00CITy)KUBaHHS y4eOHOTO 000PyAOBaHHUS




7.5|JIaboparopuu, OcHalEHHbIE CIIELMAIbHBIM J1a00PaTOPHBIM 000PYJOBAaHUEM:

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, Brirovaromas: creHasl TKO snekrpuyecTBa 1 MarHeTU3Ma, B TOM YHCIIE
ocummiorpadsr C1-94, reHepaTopbl CUTHAIOB HU3KOYAcTOTHBIE ['3-118, HCTOYHMKY TMTaHKS, Mara3uHbl COMPOTUBIICHHIH,
Habop moxyneil OIID;

7.8|J1abopatopus ONTHUKH, BKIFOYAIOIIAs KOMIUIEKT ONTHYecKOro obopyaoBanus PMC, B ToM uunciie: 6a3bl ONTUYECKOM CKAMbH,
IOJIyTIPOBOTHUKOBBIE JIa3€phl C FOCTUPOBOYHBIM MOAYJIEM, (POTONPUEMHUKH, HAOOP JIMH3, SKPaHbl C MACIITAOHON CETKOM;
aBToTpancopmatop oaHodasueiid JIATP-2,5; komruiekT Qouid.




