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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1| Ilens npenogaBaHus OUCLHUILINHBL

1.2 | bopmupoBaHue y 00yJaromnXcsl €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS; HAYIHOTO MBIIUICHHUS; [IEIOCTHOTO
IIPEACTaBIEHNS O (hH3UIECKUX 3aKOHAX OKPYXKAIOMIET0 MUPA B UX €IMHCTBE U B3aUMOCBSI3H; HABBIKOB IPUMEHCHUS
MOJIOKEHHH (pyHIAMEHTAJIbHOW (DM3MKH MPU PEIICHUH KOHKPETHBIX MPEIMETHO-NPOGMIBHBIX 3aa4; TCOPETUICCKOM U
MIPaKTHYEeCKOH 0a3bl JUT YCIEITHOTO OCBOCHMS HMH CIEIHATBHBIX UCIIUATUIHH.

1.3 | 3aayu QUCIUTUIMHEL:

14— OCBOCHHE 00ydJarolMMUCs 3HAaHWH 00 OCHOBHBIX (PU3MUECKUX SBJICHHUSAX M IPOILECCaX, OCHOBHBIX (PU3HMUECKHX
BEJIMYMHAX U (PU3MUCCKNX KOHCTAaHTaX, OCHOBHBIX (DM3MYECKHX 3aKOHAX M TPAHHUIIAX MX MPUMEHUMOCTH,
(yHIaMEHTAIBHBIX (PU3MIECKNX 3KCIEPUMEHTAX U UX POJIU B PA3BUTHH HAYKW, HA3HAYCHUH U IPUHINIAX JCHCTBUSL
BaXHEHUIINX (PU3NUECKHX MPHOOPOB,;

1.5 npuoOpereHne 00yJaroNMMUCA YMEHHH OOBACHUTH OCHOBHBIC HAaOIOMaeMble IPUPOTHBIE H TEXHOTCHHBIE
sBieHus U 3P dexTr! Ha 6a3e 3aKOHOB KJIACCHYECKON M COBpEMEHHON (pu3HKy;

1.6 |— npuobpereHre 00yJalomuMICs YMEHUI U HAaBBIKOB HCIIOJIB30BAaHUSA METOIUKU (PU3MUYECKUX H3MEPEHUI H
00pabOTKH 3KCIIEPIMECHTAIBHBIX JAHHBIX, HCIIOJIb30BAHMS METOI0B (PU3HUECKOTO MOICIHPOBAHUS JUIS PEIICHUS
KOHKPETHBIX €CTECTBCHHOHAYYHBIX W TEXHHUYECKUX 3a]1ad;

1.7]|- nproOpeTeHne 00yJaloMMMUC HABBIKOB JKCIUTYaTAllMH OCHOBHBIX IPHOOPOB M 000PYIOBAaHMS COBPEMEHHOI
¢m3uyeckoit maboparopnn, 06pabOTKH U HHTEPIIPETHPOBAHUS PE3YIIETATOB HKCIICPIMEHTA.

1.8

2. MECTO JUCHHAIIVIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (pazoen) OIT: | b1.0.11

3. KOMIETEHLIMU OBYYAIOLIETOCSI, ©OPMHUPYEMBIE B PE3VJIbTATE OCBOEHHUS JUCLIUTLTNHBI
(MOZYJISA)

OIIK-1 CrocobeH pemaTs HHKEHEPHBIE 331a41 B IPO(eCCHOHAIBHOHN JeATeTbHOCTH C UCTIONB30BaHIEM METOJI0B €CTECTBEHHBIX
HayK, MaTEMaTHYECKOTO aHAJIN3a ¥ MOACITHPOBAHUS

OIIK-1.2 TTpuMeHsIeT OCHOBHBIE NOHATUS U 3aKOHBI €CTECTBEHHBIX HAYK JUIS PEIICHUS MIPEAMETHO-IPO(MIBHBIX 3a1a4

OIIK-1.3 HpHMeHHCT €CTCCTBCHHOHAYYHbIC METOAbI TCOPETUUCCKOTO U SKCIEPUMCHTAJILHOTO UCCIICAOBAHU A 06L€KTOB, IIpOoLECCOB,
S[BJTGHI/Iﬁ; MMPOBOAUT SKCIICPUMEHTHI 110 SaﬂaHHOﬁ MCTOAWKE U aHAJIM3UPYCT PE3YIIbTAThI

B pe3ysbTaTe ocBOeHUsI AMCUHUIIMHBI (MOAYJIs1) 00Y4YAKOUIUICS T0KEH

3.1 |3HaTh:

3.1.1 | ocHOBHBIE IOHATHSI U 3aKOHBI KJTACCHYECKON M COBPEMEHHOU (DPU3UKH U MX POJIb B PELLICHUH MPEIMETHO-TTPOPMIBHBIX
3aj1a4;

3.1.2 METOABI TCOPETUYCCKOI'O U DKCIICPUMEHTAJIBHOT'O UCCIICAOBaAHUA (I)I/I3I/I'~ICCKI/IX OG’BCKTOB, IpoLeCCOB U HBH@HHﬁ,
MCTOAUKY IMTPOBCACHUA U O6pa6OTKI/I PE3YIALTATOB (I)I/IBI/I‘IGCKOFO OKCIICPUMCHTA

3.2 | YMeTh:

3.2.1 | ucnoJIb30BaTh OCHOBHBIC MIOHATHS M 3aKOHBI (i)I/ISI/IKI/I T pCIICHUSA HpeﬂMCTHO-HpO(I)I/IHLHLIX 3aja4,

3.2.2 | IpUMEHSATh METOIbl TEOPETHUYECKOTO U KCIIEPUMEHTAIBHOTO UCCIEOBaHUS (PU3NMUECKUX 00BEKTOB, IPOLIECCOB U
SIBJICHUH, TPOBOAUTH (PU3MUYECKUE SKCIIEPUMEHTHI 10 3aJaHHOI METOAMKE U 00padaThIBATh UX PE3YIIbTATHI

3.3 | Baragern:

3.3.1 | HaBBIKAMU IPUMEHECHUS OCHOBHBIX TIOHITHII U 3aKOHOB KJIACCHYECKOW M COBPEMEHHOM (DU3HMKHU TS PEIICHUS TPEAMETHO-
pOoQHIBHBIX 33/1aY;

3.3.2 | HaBaBIKaMU MNPUMCHCHUA METOAO0B TCOPETUICCKOI'O U SKCIIEPUMECHTAJIBHOI'O UCCIICAOBaAHUA (1)PI31/I‘{€CKI/IX O6LGKTOB,
IpoLIeCcCoB U ﬂBHCHI/Iﬁ, HaBbIKaMHW ITPOBCACHUS (bHSquCKI/IX OKCIICPUMCHTOB I10 Sa)IaHHOﬁ MECTOIUKE U 06pa60T1<1/1 ux

pe3yIbTaToOB
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4. CTPYKTYPA 1 COAEP KAHME TUCIUIITIMHBI (MO A YJIS)
Kon HaumeHoBaHue pa3jie/ioB U TeM /BUA 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHSA / Kype

Pazgen 1. PU3NYECKHUE OCHOBbBI MEXAHUKH




1.1

KNHEMATHUKA MATEPUAJIBHOU TOYKHU IIpeamer u
MeTOo/ bl MeXaHUKU. MoJieny MaTepraabHON TOUKU U TBepAoro Tena. Ilonstue
CHCTEMBI OTCUeTa. BEKTOPHOE U KOOPJMHATHOE ONMCAHUE JIBIXKEHUS
MaTepranbHOi Toukd. OCHOBHBIC KHHEMATHUCCKUE XapaKTEePUCTHKU
MaTepUaJIbHOM TOUKH: paJyc-BEKTOp, IepeMelleHIe, PO IEHHbIHN MyTh,
CpelHsIsl U MTHOBEHHAs! CKOPOCTh, CPEIHEE U MTHOBEHHOE YCKOPEHHE,
TaHTCHLIUAJILHOE U HOPMaJIbHOE YCKOpEeHUe. BpalarenbHoe NBIKEHNE
MaTepUallbHON TOYKH. BEKTOPBI yIiia I0oBOPOTA, YIIIOBOM CKOPOCTHU U YIJIOBOTO
yckopeHust. CBsI3b MEXIy YIJIOBBIMH U JIMHEHHBIMH BelnnuuHamu. /JIex/

1.2

Ormpezienenye MIOTHOCTH TBEPAOTO Tela MPaBUIIbHON reOMeTPUYECKON
¢dhopmbr. /J1ab/

1.3

Kunemartnka matepuansaoii Toukn /T1p/

1.4

OCHOBbBI IMHAMUKU IIOCTYIIATEJIBHOT'O IBMXKEHU S TEJIA
IToctynarensHoe aBkeHue. [lepolit 3akoH HbtoroHa. [TonsiTHE MHEPTHOH
Maccel Tena. Bropoii 3axon HetoroHa u nonarue cuiel. Tperuit 3axoH HproroHa.
Bugst cun. Cuita TSKeCTH, CHIa BCEMHPHOTO TSTOTEHHS, CUJIA YIPYrOCTH, CHIIa
Tpenus. HenmHepumaneHble cucTeMbl oTcueTa. L{eHTpoOeKHbIe CHIIBI HHEPLUH U
cuisl Kopronuca. /Jlex/

1.5

OCHOBEI AWHAMHWKU TOCTYNATEIIBHOTO ABUKCHUA TEIIa /Hp/

1.6

W3y4eHre 3aKOHOB MMOCTYMATENFHOTO IBHXKEHUS C TOMOIIIBIO MAIITHHBI
ATtByna. /J1a6/

1.7

3AKOHbBI UBMEHEHUWA 1 COXPAHEHUA UMITVJIBCA, DHEPTUHN U
MOMEHTA UMITYJIbCA Wmmrymnec
MaTepUalbHOI TOYKH U MEXaHUYECKOH CHCTEMBI, 3aKOH €T0 M3MEHEHHUS U
coxpaHeHus. LIeHTp Macc MeXaHMYECKON CUCTEMBI U YPaBHEHHUE €TO JIBHIKEHUSL.
Kunerndeckas sHeprus 1 3akoH ee u3MeHeHus. KoHcepBaTUBHBIE U
HEKOHcepBaTUBHBIE CHIEL. [loTeHIManbHast sHeprus. CBA3b MEXIY
MOTEHIIMAJILHON SHeprueil U cuiaol. 3aKOH N3MEHEHUS U COXPAaHEeHUs MOTHOM
MEXaHUYECKOH PHEPruu cUcTeEMbl. MOMEHT MMITyIbca MAaTEPUAIbHON TOUKH U
MEXaHHUYECKOH CHCTEMBI, 3aKOH €r0 U3MEHEHUsI U coXpaHeHusl. /Jlex/

1.8

3aKOHBI I3MEHEHHS ¥ COXPAHCHUS UMITYJIbCa, YHEPTUH U MOMEHTa
umnynsca /TIp/

1.9

IIpoBepka 3aKOHOB COXPaHCHUS UMITYJIbCA U SHEPTHU MPH coyaapeHuu tei /J1ad/

1.10

JANHAMUKA BPAILIATEJIBHOT'O IBMXEHWA TBEPIOI'O TEJIA
OCHOBHOH 3aKOH BPAIATEIBHOTO JIBIDKEHUS TBEPAOTO TENla BOKPYT
HENOoABWKHOU ocl. MOMEHT uHepuuu. BeruncieHue MOMEHTOB HHEPLIUU
OJIHOPOJHBIX CUMMETpUYHBIX Ten. Teopema IlItelinepa u ee mpuMeHeHue.

Kunerndeckas 3Heprus BpalaTelbHOrO ABUKEHUS TBEPIOTO Tela.
/JTex/

JluHaMuKa BpaliaTelsHOrO ABMKEHUs TBepaoro Tena /IIp/

I/I3yquI/Ie JAVMHAaMHWKH BPpAIllaTCIbHOTO ABUKCHHSA C IOMOIIBIO MasiTHUKA
Ob6epOexa. /J1a6/

1.13

MasitHuk Makceiuta. OmperiesieHre MOMEHTa HHEPLHHU TeJl U [IPOBEepKa 3aKoHa
coxpaHeHusi sHepruu. /J1ad/

1.14

MEXAHMHWYECKHE KOJIEBAHUA

Onpenenenue koyieOanuil. XapakTepUCTUKU TApMOHUYIESCKUX KOJICOaHHI.
Dopmyna CIOKEHUS IBYX TapMOHUUYECKUX KonebaHui. [Tpumepst
KOJIe0aTeNbHBIX CUCTEM: MIPYKHUHHBINA, MAaTEMaTUIECKUH U PU3HUUECKUN
MAasiTHUKH. YPaBHEHHUE 3aTyXalOIMX KOJIEOaHUH U €ro pelieHue.
XapaKTepHUCTHUKH 3aTYXAIOMNX KoyieObaHNi. Y paBHEHHE BEIHYKICHHBIX
KoJieOaHMI O] IeHCTBHEM TapMOHUYECKH U3MEHSIONIEHCS BHEIIHEH CUIIBI U €T0
pelienue. SIBneHne pe3oHaHca.

/JTex/

1.15

Mexannueckue konebanus /T1p/

1.16

OmnpejesnieHre YCKOPEHHs: CBOOOIHOTO MaACHUS MPH MOMOIIXA MaTeMAaTHIECKOTO
MasTHrKa. (OnpeaeneHie MOys CABUra ¢ OMOIIBIO PY>KHHHOTO
MasiTHHKA.) /J1ab/

Paspen 2. JIEMEHTBI CIIEHUAJIBHOU TEOPUUN
OTHOCHUTEJBHOCTH




2.1

IMocTynats! crienuanbHO# Teopun oTHOCHTENbHOCTH. [Ipeobpa3oBanus
Jlopenna. CneacrBus u3 npeodpazoBanuii Jlopenua. aTepBan mexmy
COOBITHAMH. VIMITYIIBC B CIIENMANBEHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PEJIATHBUCTCKON TUHAMHIKH MAaTEPHATBHON TOUKU. DHEPTHs B
CreUUaIbHON TeOpUU OTHOCUTENbHOCTH. /Cp/

14

Pazgen 3. TEPMOJINHAMMWKA 1 MOJIEKYJIAPHASA ®U3UKA

3.1

OJIEMEHTBI TEPMOAMHAMMWKI OcCHOBHEBIE
oTIpeNieNieHHs U TIOHITHS TepMOAMHAMUKK. HyneBoe Hayano TepMoIMHAMUKA 1
MOHSTHE TeMIepaTypbl. TepMoauHamMmudeckue QyHKuu coctosiHus. [leproe
Havayo TepMoanHaMuku. Ternmoemkocts. M3onporeccrsl. Bropoe Hauasno
TEPMOJIMHAMHKHU B Pa3IHIHBIX (GOopMyTupoBKax. [ToHITHE TEIIOBON MAITUHEIL.
KIIJI Tennosoii Mmamunsl. L{uxin Kapao u teopema KapHo. Hepasencto
Knay3uyca. Dutponus. TpeTbe Hayamo TepMOIUHAMUKH. /JIek/

32

Onpenenenue ko3 duimenTa BI3KOCTH KUIKOCTH 1o MeToy Ctokca. /J1ab/

33

OJIEMEHTBI CTATUCTUYECKOU ®U3UKN.

OCHOBHBIE T10JIOKEHHUS KWHETUIECKOW TEOPUH HACAbHOTO ra3a. Y paBHEHHUS
COCTOSIHUS MJIAJIHOTO U PEAIbHOTO ra3a. Y paBHEHUE KUHETUYECKOH TeOpUn
ra3oB Ais naBieHust. @a3osoe nmpocTpaHcTBO. OyHKIMS paclpeeneHusl.
Krnaccuueckas u kBaHTOBast craTUCTUKA. Pacnipenenenne Makcsesia.
Bapomerpuyeckas popmyna. Pacnpenenenue bonbumana. [Tonstue o
KBaHTOBOH crartuctuke boze-Ditnmreitna u @epmu-J{upaka. CBs3b SHTPOIUU C
TEPMOIMHAMUYECKOM BEPOSITHOCTBIO. SIBIICHUS IIEpEHOCa.

/JTex/

34

Ormnpenienexrie OTHOIICHUSI TEINIOEMKOCTEH ra3a METOIOM anabaTHIecKoro
pacuupenwst. /J1a6/

3.5

DJeMEHTHI CTaTUCTHYECKOH (GH3NKHU. DeMeHTH TepMoanHaMuk /T1p/

Pazgen 4. JJIEKTPHYECTBO U MATHETHU3M

4.1

SJIEKTPOCTATUYECKOE ITIOJIE B BAKYYME

DJeKTpuUecKui 3apsij U dIeKTpocTaTudeckoe noje. HanpspkeHHOCTS 1
MTOTEHIUAT 3IEeKTPOCTATHIECKOTO 1oJs. CBOMCTBO CYNEPHO3UIHHU IS
INEKTPOCTaTHUYECKHUX MoJiel. CBA3b MEXIy HallPSKEHHOCTBIO
3JIEKTPOCTATUUECKOI0 MOJI U MOTeHManoM. II0TOK BekTOpa HalpsSKEHHOCTH
3JIEKTPUYECKOTrO NOJIs Yepe3 MOBEPXHOCTh U TeopeMa [aycca. IIlpumenenue
TeopeMbl ["aycca k pacdeTy 3JeKTpocTaTHUeCKUX noJieil. Teopema o HUpPKyIALuu

JUISL BEKTOPA HATPSHKEHHOCTH DJIEKTPUYECKOTO TIOJIS.
/Jlex/

4.2

DJIEKTPOCTATUYECKOE I10OJIE B [TPOBOJJHUKAX U TUDJIEKTPUKAX
DNEKTPUYECKUN TUTIONb U DIEKTPUUECKUN AUTIOTBHBII MOMEHT. [lumnonbHbIe
MOMEHTBI MOJIEKYJ JU3JIeKTpUKa. [oyspHbIC U HETIOJISPHBIC AUAJICKTPUKH.
Tonspuzanusa qusnextpukoB. Bekrop nonspusanuu. Teopema [aycca s
BEKTOpa MOJISIpU3alui. BeKTop 351eKTpUUecKoro cMeleHus. Y CJI0BUs Ha
TpaHMILIE IBYX AUAIEKTPUKOB. [IpOBOTHUKH B 3JIEKTPOCTATHYECKOM TIOJIE.
DNEKTPOEMKOCTh YeIMHEHHOTO MPOoBOAHIKA. KOoHIeHCaTOphl. DHEprus CUCTEMBbI
3apAI0B U AIEKTPUUECKOTO TOJISI.

/Cp/

43

DJEeKTPOCTaTUUECKOe T0JIe B BaKyyMme U Bemectse /I1p/

44

HccnenoBanwne sekTpocTatnieckux mosei. (M3yaenne 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN JIEKTPMYECKHNU TOK

VYcnoBus CyIeCTBOBaHUS OCTOSIHHOTO 3JIEKTpHUecKoro Toka. Cuia u
IJIOTHOCTb TOKA. Y paBHEHUE HENPEPLIBHOCTU. 3akoH OMa 17151 OAHOPOIHOIO
y4JacTKa Lenu. DJIEeKTPOIBIKYILAs CHIa U HanpshkeHue. 3akoH Oma st
HEOTHOPOAHOTro ydyacTka uenu. [IpaBuna Kupxroda. [Ipumeps! pacuera
Pa3BETBICHHBIX JEKTPUUECKUX IIeNel ¢ moMolkio pasmi Kupxroda. Pabora n
MOIIHOCTH TOKa. 3akoH Jxoymns-Jlenma.

/JTex/

4.6

IocrostaubI snexTpudeckuii Tok /TIp/




4.7

MNOCTOSAHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEIIIECTBE
MarnunTHas unaykius. 3akoH bro-Casapa-Jlannaca, MarHuTHOE ToNe
JBIKYIIErocs 3apsna, cuna Jlopenna, 3akon Amnepa. Teopema 0 HUPKyIALUT
JUl BEKTOpa MarHUTHOM MHAYKUUY U €€ IpuMeHeHue. TeopeMa aycca s
MarHUTHOTO MOJIS.

/Jlex/

4.8

MarHuTHble MOMEHTBI aTOMOB U MOJIEKYJI. BEKTOp HAMarHM4EHHOCTH BEILECTBA.
Teopema 0 IMPKYIALUY U1 BEKTOpa HAMarHU4eHHOCTH. MarnurHas
BOCIPUUMYHMBOCTh U MAaTHUTHAs IPOHUIIAEMOCTD BellecTBa. HampskeHHOCTD
MarHutHoro nois. Teopema o HUPKYISLUYU U1l BEKTOPBI HANIPSKEHHOCTU
MAarHUTHOTO NOJIs. Y CJIOBUS Ul MarHUTHOTO IIOJIsl HA TPAaHUIIE pa3Jieia ABYX
cpen. Jluamarneruky, napamaraetuku. @eppomarseTuku. MarauTHbIN
rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerisma.

/Cp/

4.9

ITocrostHHOE MarHUTHOE TOJIE B Bakyyme H Bemnectse /T1p/

4.10

OmnpejiesieHre OTHOICHHUS 3apsiia SIEKTPOHA K €r0 Macce METOI0M MarHeTpOHa.
(Onpenenenne ropu30HTAIBHOM COCTABIISIONICH HHAYKIIMH MATHUTHOTO OIS
3emun) /J1a6/

4.11

Ompenernenre pabOTHI BBIX0/IA SIEKTPOHOB U3 MeTaiia. /J1ab/

4.12

OJIEKTPOAMHAMUKA

3aKOH JIeKTpOMAarHuTHON uHAyKIuU. [IpaBuio Jlermna. CriocoObl H3MEHEHHS
MarHUTHOTO NOoToKa. [Ipupoa 31eKTpoMarHuTHOM HHAYKIUH. SIBIIeHue
caMOMHIyKUuHU. MHaykTUBHOCTh. B3aumuas nnaykius. Bzaumuas
WHAYKTUBHOCTH. Teopema B3auMHOCTH. Tok cMenieHus. TeopeMa o HUPKYISALUT
MAarHUTHOTO TIOJISl B CITydae MPUCYTCTBHSI IEPEMEHHBIX 3JIEKTPUYECKHUX TIOJIEH.
VYpaBHeHHs MakcBeiia B HHTErpaabHOH dopme. /JIex/

4.13

Onexrpoaunamuka /IIp/

4.14

W3yuenue siBnenust B3auMHOM WHAYKIUH.(CHITHE KPUBOW HAMATHHYNBAHUS U
MIETIIU THCTEepe3rca ¢ MOMOIIBI0 ocimiutorpada.) /J1ad/

Pazgen S. KOJIEBAHUS 1 BOJIHbBI

5.1

SJIEKTPUYECKUE KOJIEBAHUA

Konebatenbuslit kKoHTYp. CBOOOJHBIC HE3aTyXaIOIIME U 3aTyXaIOMINe
rapMOHMYECKHE KoyiebaHMs B KosiebaTenbHOM KoHType. DopMymna 1is mepruoaa
KosieOaHMil. BEIHYX/IeHHBIE TAPMOHUYECKHE KOJIeOaHNS B KOJIeOaTeTbHOM
KOHTYpe. SIBnenue pe3oHanca. [lepeMeHHbIi TOK. AKTUBHOE, HHAYKTHBHOE U
€MKOCTHOE COIIPOTHBIICHUE B [IETIM IIEPEMEHHOTO0 ToKa. PaboTa 1 MOLIHOCTE B
LIeTU TIEPEMEHHOTO0 TOKa. JlelicTRyloIIee 3HaUeHHE TOKA U HATIPSKCHUS.

/JTex/
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SJIEKTPOMAT'HUTHBIE BOJIHBI

DKCIEPUMEHTAILHOE TTOJYdEHHE 3JIEKTPOMArHUTHBIX BOJIH. CyIlecCTBOBaHUE
3JIEKTPOMAarHUTHBIX BOJIH KaK CJIEJCTBUE ypaBHEeHUH MakcBena.
JuddepenmuanbHoe ypaBHEHHE HIEKTPOMATHUTHON BOHBL CBSI3b MEXTY
BEKTOPAMH HANPSKEHHOCTH 3JIEKTPUYECKOT0 U MAarHUTHOTO TIOJIEH B
AIIEKTPOMArHATHOH BoJHE. [IperoMireHre 31eKTpOMarHUTHEIX BOJIH HA TPaHHMIIE
pa3zena IByX cpel. DHEpIus U HMITYJIbC 3IEKTPOMAarHUTHBIX BOJIH.

/Cp/

Pazgen 6. OIITUKA

6.1

T'EOMETPUYECKAS OIITHUKA.

INonsTHE CBETOBOTO JTy4a. 3aKOH NPSIMOJIMHEIHOTO PacIIPOCTPAHEHHUS CBETOBBIX
Tydelt B OMHOPOAHBIX cpefax. 3aKOH OTpaXKeHUsl. 3aKOH MPETOMIICHUS.
IIpunnun ®@epma. ITonHoe oTpaxenue. LleHTpUpOBaHHbBIE ONTUYECKUE CHCTEMBI.
IpenomieHne CBETOBBIX Ty4ei Ha IIOBEPXHOCTH CHEPHUIECKOTO 3EpKaa.
[Ipenomienue cBeta Ha chepuUeCKON TTOBEPXHOCTHU pasjena IByX cpen. ToHkue
nuH3bL. M300paskeH1e peIMeToB ¢ MOMOIIbIO THH3. OCHOBHBIE
(oToMeTpUYeCKHe BETHINHEIL.

/Jlex/

6.2

OnexTpoMarHuTHbIE KoJIeOaHus U BOIHEL I eomeTprueckas onrtuka /I1p/




6.3

WHTEPO®EPEHIIUA N JUDPAKIIUA CBETA

KorepeHTHOCT 1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. MIHTEep(depeHnus ceera,
yCIIOBHE MakcUMyoB 1 MUHHUMYMOB. OmbiT FOHTa. MHTEpdhepenis crera B
TOHKUX IIEHKaX U miactTuHkax. Onpenenenue audpaknnu. [Ipunnun [olirenca
-®penens. Metog 30 Openens. Judpakuus Openens Ha KPYIJIOM OTBEPCTUH U
mucke. JTudpakius @payarodepa Ha ogHol menu. Judpakius PpayHrodepa
Ha TU(PaKINOHHOHN perIeTKe.

/JTex/

6.4

JUCIEPCHUA U IIOJIAPU3AIINA CBETA

Jucnepcus cBeTa. DNEeKTPOHHAs TEOPHs AUCTIEPCHU cBeTa. EcTecTBEHHBIH U
10JIIpU30BaHHbIN cBeT. [lospu3anust cBeTa Npu OTPAKEHUU U IIPEIOMIICHUN Ha
TpaHULE ABYX AUNIEKTPUKOB. ITpoxokIeHue cBeTa 4epe3 aHU30TPOIIHbIE
kpucTasisl. [lonspusanuoHHble TPU3MBI U oasipouabl. 3akoH Manroca. AHanu3
MOJISIPU30BaHHOTO CBETA. BpallieHne mIoCKOCTH MONSPU3aLHH.

/Cp/

6.5

Boxnosas ontuka /TIp/

6.6

Wnreppepennus ceera. Onbit FOHTa. (M3MepeHne JTMHHBI CBETOBON BOJIHBI C
MTOMOTIBIO TU(PPAKINOHHON penieTky). (OnpeaeneHre moka3aTers MPeIoMICHUS
CTEKJIa C TIOMOIIBIO MUKpockona). /J1ab/

6.7

ITposepxa 3akona Matoca. (Onpenenenue ko3¢hGHUIHEHTA TOTTOMCHUS]
mpo3pavnbixX Ten). (OnpeneneHue yria moHON mospu3sanun). /J1a6/

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TertoBoe u3ITydeHNe U €r0 XapaKTepUCTHKU. 3akoH Kupxroda. 3akoHbI
Credana - bonpiiMana u cMmenienus Buna. ®opmyiner Penes-/xumca u [Tnanka.
I'umoresa [Tnanka. @otonsl. ®oTodddekT. YpaBHEHNE DWHIITEIHA IS
BHemIHero (¢oro3ddexra. JHeprus 1 UMITyIsC (oTOHA. [laBIeHHe CBeTa.

D¢ dexr KomnroHa u ero aneMeHTapHas Teopus. EAUHCTBO KOPIYCKYISPHBIX U
BOJIHOBBIX CBOICTB 2JIEKTPOMAarHUTHOTO U3ITy4EHUsI.

/JTex/

7.2

KganToBas ontuxka /IIp/

7.3

OJIEMEHTBI KBAHTOBOU MEXAHUKN 1 ATOMHOU ®U3NKHN
CriexTpsl aTOMOB U MoJiekyi. CriekTp atoma Bogopoaa. Teopust aroma Bofopoaa
no bopy. I'mnoresa ne bpoitnsa. CeoiictBa BosH ae bpoitnsa. CootHomeHue
Heomnpenenennocreil ['eiizenbepra. BonHoBast GyHKLUS U ee BEPOSTHOCTHAS
nHTepnperanys. HabmronaemMple BeTMYMHBI B KBAHTOBOH MEXaHHUKE U HX
n3mepenust. O6mee ypasaenne lpexnarepa. CrammoHapHOe ypaBHEHHE
Mpenunrepa. J{BuxkeHne cBOOOTHON YacTHIIBL. J|BHKEeHUE B TIOTEHIINAIBHOM
sime. [ToTeHnmaneHbli Oapbep. 'apMoHHYecKuil ocuMIATOp. ATOM BOJAOpOJa B
KBaHTOBOM MexaHuke. CriuH a1ekrpoHa. CiuHOBOE KBaHTOBOE uncio. [IpuHuun
HEepa3INIUMOCTH TOXKIECTBEHHBIX YacTUI. DepMHUOHEI U OO30HBI.
Ilepnoauueckas cucrema aneMeHTOB MeHeneesa.

/Jlex/
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DJeMEHThI KBAHTOBON MEXaHUKHU W aTOMHOU (u3uku /TIp/

7.5

OmnpejiesnieHre TeMIEepaTypHO 3aBHCUMOCTH HHTCHCHBHOCTH U3TyICHHS HUTH
mamiibl HakanuBauus.(M3ydeHne 3aKOHOB TEINIOBOTO HU3IYYEHHs ¢ TIOMOIIBIO
SIPKOCTHOTO mupometpa.) /J1abd/

7.6

®otosrddexr. (CHATHE BOIBTAMIICPHOMH, JIFOKCAMITCPHOH U CIIEKTPaTbHON
XapaKTepHCTHK (POTOIIEMEHTA U ONIpeeneHre paboThI BEIXOa
anekTpoHa). /J1ab/

Pazgen 8. DU3UKA ATOMHOI'O SAJIPA U QJIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTBI ®13UKHU ATOMHOI'O SA/IPA

Jedexrt maccel u 3Heprus cBs3u sapa. CluH sapa U er0 MarHUTHBIAH MOMEHT.
Snepusbie cunbl. Monenu anpa. PaqnoakTHBHOE U3IyYE€HUE U €r0 BUABL. -
pacnaj. -u3IydeHHe. -U3IydeHHe. S epHble peakul U UX OCHOBHBIE THIIBI.
Peaknus nenenus siapa. llennas peakuus neneHus. Peakuus cuHTe3a aTOMHBIX
saep.

/Cp/




8.2 SJIEMEHTBI ®U3UKU 3JIEMEHTAPHBIX YACTUL] 2 6
Kiacchl a51eMeHTapHBIX YacTHI] U BUAIBI MX B3anmoaercTBuid. Kinaccuduxanmys
9JIEMEHTapHBIX YacTuIl. [IpHHITNIT HePa3THYMMOCTH TOXIECTBEHHBIX YaCTHII.
CHuH ¥ Apyrue KBaHTOBBIC YHCIIA SJIEMEHTAPHBIXK. YaCTHIB M aHTUYACTHUIIBL.
Bozons! u hepMuonsl. Aaponsl U Me30HbI. JlenTonbl. IIpomexyrounbie 0030HBL.
KBapku 1 151100HBI.

/Cp/

Pasznen 9. CAMOCTOSTEJIBHAA PABOTA

9.1 IToaroToBka K siekitusim /Cp/ 1 16
9.2 IMoaroToBka k labopatopHbIM pabotam /Cp/ 1 16
9.3 Ioaroroska k mpakTHYecKHM 3aHATHSIM /Cp/ 1 16
9.4 BeinosHeHre KOHTpOIbHOM padoThl /Cp/ 1 8,6
9.5 IMoaroToBka k sekmusim /Cp/ 2 8

9.6 IToaroToBka K mpakTHUeCKUM 3aHsITHAM /Cp/ 2 16
9.7 IMoaroToBka k laboparopHbiM pabotam /Cp/ 2 16

Pazagen 10. KonrakTHbIE Yachl HA aTTECTALMIO

10.1 Kourtponsnas pabora /KA/ 1 0,4
10.2 3auer /KD/ 1 0,25
10.3 Koncynprarus nepen sx3amenom /KD/ 2 2

10.4 Dx3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPHAJIbI

OueHoYHbIe MaTepHabl JUIs MPOBEICHHS IIPOMEXYTOYHON aTTECTAllMU OOYJAIOMUXCS NPHUBEICHBI B IPHIOKCHUU K
paboueit mporpaMme AUCIUIITHHEL.

@DopMbl ¥ BHABI TEKYLIET0 KOHTPOJISI 10 AUCLHUIUIMHE (MOJYIIO), BUABI 3aJaHUH, KPUTEPHH MX OLCHUBAHUS,
pacnpezeneHue 6auIoB 10 BHJaM TEKYIETo KOHTPOIIS pa3padaThIBalOTCs PENOAaBaTeNIeM JUCHUILIMHEI C yIETOM ee CIeHU(UKH 1
JIOBOJIATCS IO CBEACHHS 00YJarOIMXCs Ha IEPBOM YIeOHOM 3aHSATHH.

Texymuii KOHTPOIb YCIEBAEMOCTH OCYIIECTBIISCTCS MIPENOoAaBaTeNeM AUCIHUILINHBI (MOIYNIA), KaK MPaBHIIO, C
ucnonb3oBanueM JMOC unn myreM NpoBEepKH MUCbMEHHBIX Pa0boT, MPEIyCMOTPEHHBIX pabounMH MPOrpaMMaMu TUCIUIUIMH B
paMKax KOHTaKTHOH pabOThI U CAMOCTOSTEIbHON paboThl 00ydaromuxcs. i1 pUKCHpOBaHHS Pe3yIbTaTOB TEKYIIEr0 KOHTPOIIS
MOXeT ucnoinb3oBaThess DMOC.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi quteparypa

6.1.1. OcHoBHasi 1MTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnasue W3natensc On. agpec
TBO, IOl
JI1.1 |Cagennes U. B. Kypc obmeit ¢pmsuxu. T. 3. KanToBast ontika. ATOMHas CaHkt- https://e.lanbook.com/bq
¢u3uxa. dusnxa TBepaoro tena. Gusuka aTOMHOTO SAPA U Ierepbyp
JIEMEHTAPHBIX YacTHII: yueOHOE mocoone r: Jlans,
2018
JI1.2 [ Cagennes U. B. Kypc obmeit ¢pmsuxu. T. 2. DIEKTpHIECTBO U MarHETH3M. CaHkr- https://e.lanbook.com/bq
Bomnnsl. Ontuka: yuebHoe nocodue [etepOyp
r: JlaHp,
2018




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, TOJ[
JI1.3 | Casenbes 1. B. Kypc o6meit pusuku. T. 1. Mexanuka. MosekyspHas CaHkr- https://e.lanbook.com/bg
¢u3mKka: yaeOGHOE mocodue ITerepbyp
r: Jlans,
2019
JI1.4 |YeptoB A.T., Oo6mas usnka Mocksa: | http://www.book.ru/bool
Bopo0OreB A A., KnoPyc,
Makxkapos E.®., 2020
Oszepos P. I1., Xpomos
B.1.
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOPBI, COCTABHTEIH 3arnaBue Wznarensc 3. anpec
TBO, IOt
JI2.1 |Ianxapus W.IT., Oobmas ¢usnka. COOpHUK 3a1a4 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Ky6apes C.1., 2019
Pasunosa C.M.
JI2.2 [BopobOneB A.A., 3aauHuK 10 (hHI3HKE Mocksa: | http://www.book.ru/bool
UeptoB AT KuoPyc,
2017

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOT'YMH, UCIIOJIb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1o IMCuuIJInHe

(Mony.Ji0)

6.2.1 TlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACIIPOCTPAHSEMOI0 IPOIPAMMHOIO0 o0ecneyeHust

6.2.1.1 | MS Office

6.2.2 TlepeueHb MpoecCHOHATBHBIX 023 TAHHBIX H MH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBenHOHayuHBIN 00pazoBaTenbHbIi mopTai: http://en.edu.ru/

6222

MexayHapoaHas npodeccuoHanbpHas 60a3a qaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbranT miroc

6.2.2.4

I'apant ACITMKXT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.1

YueOHble ayIUuTOPHH IJIsl IPOBEICHUS 3aHITUH JIEKIIMOHHOTO TUIIA, YKOMIUIEKTOBAHHBIE CIIELATM3HPOBAHHOM
MeOeITbI0 M TEXHHUSCKUMH CPEICTBAMU OOYUIEHHS: MYIbTHMEINITHOE 000pYIOBaHUE IS IIPEIOCTABICHUS yaeOHON
nHGOpManKH OOJIBIION ayTUTOPUH H/VIIH 3BYKOYCHIINBAIOIIee 000PyI0BaHKE (CTAIIMOHAPHOE WM IIEPEHOCHOE).

72

Y4eOHBIe ayTUTOPUH JJIS IPOBEACHHS 3aHATHH CEMIHAPCKOTO THUITA, TPYIIIOBEIX U HHANBHYaJIbHBIX KOHCYIbTAIHH,
TEKYIIEro KOHTPOJIS M IIPOMEKYTOYHOH aTTeCTallnH, yKOMIIICKTOBAaHHbIE CIICINAN3HPOBAaHHON MeOETbI0 1
TEXHUYECKHUMHU CPEICTBAMU O0yUeHHS: MYIIbTUMEINIHOE 000pyIOBaHHE H/UIIH 3BYKOYCHIIMBaloIee 000pyI0BaHIE
(cranimoHapHOE WK TIEPEHOCHOE)

7.3

IToMereHus U1 CaMOCTOSITENIBHOM PabOThI, OCHAILICHHBIC KOMITBIOTEPHOM TEXHUKON ¢ BOBMOYKHOCTBIO TTIOAKIFOUCHHUS K
cetd "MHTEepHET" M 00€ECIIeYeHNEM JOCTYIIa B AIEKTPOHHYIO HH(POPMamOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCHTETA.

7.4

IomermeHus i1 XpaHEHHS ¥ IPOPHIAKTHYECKOTO 00CITYy)KUBAHUS Y4€OHOTO 000pyIOBaHUS




7.5

JlabopaTopun, OCHAIICHHBIE CIIEIUAIBEHBIM Ja00PaTOPHEIM 000PyIOBAHUEM:

7.6

JlaGopaTopust MEXaHHUKH, BKITFOUAtonias: 010K 3nekTpoHHsii @M1/1, mammaa AtByna ®M11, masTHnk Maxkcemna
®M12, ynusepcambHbli MasTHUK DM 13, maaTHuk Ob6epbexa @M 14, moxyns FOnra u moayns cisura ®M 19,
coynapenue mapos GM17;

7.7

JIaGopaTopusi 3JEKTPUYECTBA U MAarHETU3Ma, BKITtovaromas: creHapl TKO anekTprdecTBa 1 MarHeTu3Ma, B TOM HCIIEe
ocumuiorpadsr C1-94, reHepaTopsl CHTHATIOB HU3KOYacTOTHBIC ['3-118, HCTOUHUKY MUTaHUS, Mara3HuHbI COTIPOTUBIICHHUH,
Habop Momyneit DI13;

7.8

JlabopaTopwust ONTHKH, BKITIOYATOMIask KOMIUIEKT ONTHYecKoro o0opynoBanus PMC, B ToM uncie: 6a3pl ONTHYECKOM
CKaMbH, MOJTYIPOBOAHUKOBEIC JTa3ePhl C FOCTUPOBOYHBIM MOJyJIEM, (POTONPHEMHHUKH, HA0OP IMH3, SKPaHbI C MAaCIITaOHON
ceTKo#; aBroTpanchopmaTop ogHodazublil JIATP-2,5; kommuiekT ¢omid.




