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Bup 3anarui yII PII VI PII VII PII
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TIpakTuyeckue 18 18 18 18 36 36
KoHnrT. 4. Ha aTTecT. 0,25 10,25 0,4 0,4 0,65 0,65
Komnr. 4. Ha aTTect. B 2,35 2,35 2,35 2,35
B ToM uncne uHT. 30 30 30 30
Hroro ayn. 54 54 54 54 108 108
Konrakthast pabora  [54,25 |54,25 |56,75 |[56,75 [111 111
Cawm. pabora 53,75 53,75 (89,6 89,6 [143,35 |143,35
Yackl Ha KOHTPOJIb 33,65 |33,65 [33,65 33,65
Hroro 108 108 180 180 288 288




1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)
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HEJ'H: npenoaaBaHuA JUCHHUITIINHBI:

1.2

(hopmupoBaHue y 00y4arOMINXCsl €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS; HAYYHOTO MBIIIICHUS; 1IEIOCTHOTO
NPE/ICTaBICHHs O PU3NIECKHUX 3aKOHAX OKPY’KAIOIEro MUPa B UX EIMHCTBE M B3aMOCBSI3U; HAaBHIKOB IIPHUMEHEHHUS
MOJI0kKEeHUH QyHIaMEHTAIbHON (QU3UKH NIPU PElIeHHH KOHKPETHBIX NPEAIMETHO-IPOMUIBHBIX 3aJ1a4; TEOPETHUECKON U
MPaKTHIECKOHN 0a3bl ISl YCIIEITHOTO OCBOEHHS MMH CIELUATbHBIX AUCIUTIIHH.

1.3

3az[a111/1 JUCIHUITIINHBI

14

— OCBOCHHUE 00YHYAIOIUMUCS 3HAHHUIH 00 OCHOBHBIX (DM3MIESCKUX SBJICHHUAX U MIPOLIECCaX, OCHOBHBIX (DU3UUSCKUX BETHIMHAX
U (DM3UYECKUX KOHCTAHTaX, OCHOBHBIX (DM3MYECKUX 3aKOHAX W FPAHHULAX UX MIPUMEHUMOCTH, ()yHIaMEHTaIbHBIX
(hU3MYECKUX IKCIICPUMEHTAX M UX POJIM B PA3BUTHU HAYKU, HA3HAYCHHH W IPUHIUIAX JEHCTBHS BAXKHEHIINX (QU3NISCKHX
pubopOB;

15

— npuoOpeTeHne 00YJAIOIUMUCS YMEHUN 00BICHUTH OCHOBHBIE HAOIOaeMbIe IPHUPOIHBIC U TEXHOTCHHBIC SBICHUS H
3¢ dekThl Ha 0a3e 3aKOHOB KJIACCHUYECKON M COBPEMEHHOMN (PH3HKH;

1.6

— npuoOpereHne 00YJYarOUIMMUCSI YMCHUI U HABBIKOB HUCIIOJIb30BaHHUS METOIMKH (PU3MYECKUX U3MEPEHUI 1 00paboTKu
IKCTIEPUMEHTANBHBIX IAHHBIX, HCIIOJIb30BaHHUS METOJIOB (DU3MUESCKOTO MOJICIUPOBAHHS JIIS PEIICHUS KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHHYECKUX 3334,

1.7

— npuoOpereHne 00y4aroUMMUCS HaBBIKOB SKCIUTyaTallii OCHOBHBIX IPHOOPOB U 000PY/I0BaHUS COBPEMEHHOM
¢dusnyeckoii maboparopun, 00pabOTKH U HHTEPIPETHPOBAHUS PE3yIHTATOB IKCIIEPUMEHTA.

1.8

2. MECTO JUCHUILJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA30OBATEJBHOM MPOTPAMMBI

Lukr (pasaen) OIL: [B1.0.11

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI

MOAYJIsA)

OIIK-1 CnocoGeH peliats HHXCHEPHBIC 331a4H B IPO(ECCHOHATBLHOMN JIEITEIBHOCTH C UCTIOIb30BAHHEM METO/IOB €CTECTBEHHBIX
HayK, MaTeMaTH4eCKOTo aHaJIU3a U MOJICITUPOBAHUS

OIIK-1.2 TIpuMeHseT OCHOBHBIC MOHSATHUS U 3aKOHBI €CTECTBCHHBIX HAYK JUIS PEIICHUS TPEeIMETHO-TPOGUIBHBIX 337134

OIIK-1.3 HpI/IMeHHeT €CTCCTBCHHOHAYUYHBIC METOABI TCOPCTUICCKOT'O U SKCIICPUMCHTAJIBHOI'O UCCIIEAOBAHUA 06'LCKTOB, opoueccos,
ﬂBJ’lCHI/If/’I, MPOBOAUT DKCIIEPUMEHTBI IO 3aﬂaHHOI>’I MCTOAMKE U aHAJIM3UPYCT PE3YyJIbTAThI

B pe3yabTarte ocBOeHNS IMCHUILUINHBI (MOAYJIs1) 00y4Yarouiics T0JIKeH

3.1

3HaTh:

3.11

OCHOBHBI€ ITOHATHS M 3aKOHbBI KJIACCUYECKON U COBpeMeHHOﬁ (bI/I3I/IKI/I 1 UX pOJIb B pCIICHUUN Hpe,[[MeTHO-HpO(I)I/IJILHLIX 3aaa4;

3.1.2

METOBbI TEOPETUUECKOTO M AKCIIEPUMEHTAJIBHOTO UCCIIeIOBaHUS (PU3NYECKUX OOBEKTOB, MPOIIECCOB U SIBJICHUI, METOIUKY
NPOBEACHHS 1 00pabOTKH Pe3yIbTaTOB (PU3NUECKOTO IKCIIEPHMEHTA

3.2

YMmeThb:

3.21

HCII0JIB30BaTh OCHOBHBLIC ITOHATHUA U 3aKOHBI (1)H31/IKI/I AT peIICHUSA Hpe,[[MCTHO-HpO(I)I/IJILHBIX 3ajaa4,

3.2.2

HPHMEHSITh METOIBI TEOPETHIECKOTO U AKCIIEPUMEHTAIBHOTO UCCIIeOBAHHS (PU3MIECKHX 00BEKTOB, IPOIIECCOB U SBICHUIA,
MPOBOJIUTH (PU3NUECKHE SKCIIEPUMEHTHI 110 331aHHOH METOJUKE U 00padaThIBaTh UX PE3yJIbTaTh

3.3

Baanern:
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HaBbIKaMU MPUMEHECHHA OCHOBHBIX MOHSTUH Y 3aKOHOB KJIACCHUYECKOM U COBpCMeHHOﬁ (1)I/I3I/IKI/I JUI pCIICHUSA NIPEAMETHO -
HpO(bI/IJ'H)HI)IX 3aJla4; HaBbIKaMH

3.3.2

HIPUMEHEHHUS METOJI0OB TEOPETHYECKOTO U AKCIEPUMEHTAIBHOTO UCCIIEIOBAHMS (hH3NUECKUX 00BEKTOB, IPOLECCOB U
SIBJICHUH, HABBIKAMH MPOBEAEHHS (HH3UIECKUX SKCIIEPUMEHTOB 110 33JaHHOM METOJMKE U 00pabOTKU UX Pe3yIbTaToB

4. CTPYKTYPA H COJAEPKAHUE JUCHUIIJIMHBI (MOY JIA)

Kon HaumenoBaHue pa3iesioB U TeM /BU/ 3aHATHUS/ Cemectp / | Yacos | IIpumeuanue
3aHATHS Kypc
Paznen 1. PUSUYECKHUE OCHOBbI MEXAHUKHN
1.1 KUHEMATHUKA MATEPUAJIBHON TOUKU 1 2

IIpenmer u MeTobI MEXaHUKU. Mozen MaTepraIbHOM TOYKH U TBEPAOTO Tela.
ITonsiTHe cUCTEMBI OTCYETA. BeKTOpHOG 1 KOOPpAUHATHOC ONMMCAaHUE NBUKCHUSA
MaTepHaIbHOM TOUKH. OCHOBHbBIE KHHEMATHYECKUE XapaKTePUCTUKU
MaTepHaIbHOM TOUYKH: paJuyc-BEKTOP, IEpEMELIECHUE, IPOUICHHBIN My Tb,
CPeIHsAS U MTHOBEHHAsl CKOPOCTb, CPEIHEE 1 MTHOBEHHOE YCKOPEHHE,
TaHTe€HIIMAJIbHOE M HOpMaJIbHOE YCKOpeHHe. BpalnaTenbHoe 1BHKeHHE
MaTepUaIbHON TOUKU. BeKTOpHI yriza moBopoTa, yriIoBOH CKOPOCTH U YTIOBOTO
yckopeHus. CBA3b MEXY YIJIOBBIMU U JIMHEHHBIMU BeIuuuHaMu. /JIex/




1.2

OnpeneﬂeHI/Ie IJIOTHOCTU TBEPJAOIO TEJIa HpaBHJ’IBHOﬁ FeOMeTpH‘IeCKOfI q)OpMI)I.
/J1ab/

1.3

Kunemaruka MatepuanbHoit Touku /TIp/

1.4

OCHOBBI JUHAMUKMU ITOCTYITATEJBHOI'O ABMXXEHNW A TEJIA
[MoctynarensHoe nBmwxkenwue. [lepsorit 3akon Hetotona. [lonsTie nHEpTHOM Macch
Tena. Bropoit 3akon HerotoHa u nonarue cuibl. Tpernii 3akoH HeroToHa. Buasl
cwit. Chia TSHKECTH, CHJIa BCEMUPHOTO TATOTCHUS, CHJIa YIIPYTOCTH, CHJIa TPCHHS.
HeunepuuanbHeie cucteMbl oTcueTa. [[eHTpoOeKHbIC CHIIBI HHEPLIUHU U CHIIBI
Kopuomnuca. /JIex/

1.5

OCHOBEI JAWMHaAMHUKH [IOCTYNAaTCJIbHOI'O ABUKCHUS TEJ1a /Hp/

1.6

HM3yueHne 3aKOHOB IIOCTYIATENLHOIO JBUKEHHUS C IOMOIIBIO MAIIMHBI ATBY/1a.
/J1ab/

1.7

3AKOHBI UBSMEHEHUA U COXPAHEHWSA UMITYJIBCA, DHEPTUN U
MOMEHTA UMITVJIbCA

NMmynec MaTepualbHOM TOUYKYM U MEXAHUYECKOW CUCTEMBI, 3aKOH €0 U3MEHEHUS
u coxpaneHus. LIeHTp Macc MeXaHWYIEeCKOM CUCTEMBI 1 YPaBHEHHE €T0 ABHKECHUS.
Kunernueckas sHeprus u 3akoH ee uaMeHeHusi. KoncepsaruBHble U
HEKOHCEepPBaTHBHBIC CHIIBL. [loTeHanbHas sHeprust. CBA3b MEXIY
MOTEHIUAIBHOM dHEprueil u cuiaol. 3aKOH H3MEHEHHS U COXPaHEHUS TIOTHON
MEXaHUYECKOW FHEPTHH CUCTEMBl. MOMEHT UMITyJIbca MaTepUaIbHON TOUKHU U
MEXaHUYECKOH CHCTEMBI, 3aKOH €0 U3MEHEHUs U coxpaHeHwus. /JIex/

1.8

3aKOHBI U3MCHEHUS U COXpaHCHU UMITYJIbCA, SHEPTrUU U MOMEHTA UMITyJIbCa /Hp/

1.9

IIpoBepka 3aKOHOB COXpaHEHHs UMITYJIbCa U SHEPTUU IIpH coynapeHun ten /J1ad/

1.10

JMHAMUKA BPAITATEJIBHOI'O ABMKEHWA TBEPZIOT'O TEJIA
OCHOBHOI 3aKOH BpaIlaTeIbHOT0 ABW)KEHUS TBEPJIOTO TeIa BOKPYT HEMOABUKHON
ocu. MoMeHT nHepIiy. BrraucieHnne MOMEHTOB HHEPLMHU OJHOPOIHBIX
cuMMeTpudHbIX Ten. Teopema LlTelinepa u ee npuMeHenne. Kunetnyeckas

SHEPIUs BPAIATEIbHOIO ABMKEHHS TBEPIOIO TEa.
/JIex/

111

JlHamMyKa BpalaTeIbHOTO JBMKEHHS TBeporo tena /TIp/

112

W3yveHne AMHAMUKY BPAIATEIbHOTO ABIKCHHS C TIOMOIIBIO MasiTHUKA
Ob6epOexa. /J1a6/

1.13

Masitauk Makcsemia. OnpezneneHne MOMEHTa HHEPLIUH TEN M IPOBEPKa 3aKOHa
coxpaHeHus sHepruu. /J1ad/

1.14

MEXAHUNWYECKUE KOJIEFAHU S

Onpepenenue konebannii. XapakTepUCTHKNA TAPMOHHYECKHUX KOJIeOaHUH.
dopmyiia CI0KEHHs IByX rapMOHUYECKUX KoseOanuil. [Ipumepsl KosebaTenbHbIX
CHUCTEM: MPYKUHHBIN, MATEMATHUCCKHIH U PU3MYCCKUN MasSTHUKH. Y paBHCHUE
3aTyXarlnuX KoJIeOaHH U ero perieHne. XapakTepUCTHKH 3aTyXatoIInX
KoseOaHui. Y paBHEHNE BBIHYKIEHHBIX KOJIEOaHU IO IeWCTBUEM
TapMOHMYECKU U3MEHSIONIEICsl BHELTHEN CUJIBI M €T0 pelieHue. SIBnenue

pe3oHanca.
/JIex/

1.15

Mexanunueckue konedbanus /TIp/

1.16

OnpeerneHne yCKOPEHUsI CBOOOIHOTO Ta/ICHHs IPH MIOMOIIXA MaTeMaTHIeCKOTO
MasTHuka. /JI1a6/

1.17

Omnpenenenue MOAYJIS CABUTA ¢ IOMOIIBIO IPY>KUHHOTO MasiTHUKA. /J1ab/

Pazgen 2. TEPMOJANHAMMUKA U MOJIEKYJIAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOJAWUHAMUKHA

OcHOBHBIC ONIpeeeHNs U MOHATUS TepMoaAnHaMuKkH. HyneBoe Hayaio
TEpPMOAMHAMUKHY U MOHATUE TEMIEPATyphl. TepMoIuHaMUuecKie GyHKIUU
coctosiHus. IlepBoe Hayano TepmoanHaMuKH. TemnoeMkocTs. M3omponeccsl.
Bropoe Hauano TepMOAMHAMUKY B pa3IuuHbIX hopMyaupoBkax. [lonsarue
terioBoit mamuabl. KITJ[ TeruioBoit mammus!. Hukn Kapao u reopema Kapno.
Hepasencteo Knay3uyca. Ourponus. Tperbe Hauano TepMoIuHaMuKy. /JIex/

2.2

OnemeHnTbl TepMoanHaMuku /TIp/




2.3

Omnpenenenue ko uureHTa BI3KOCTU XUAKOCTH 1o Metony Crokca. /J1ab/
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SJIEMEHTbI CTATUCTUYECKOM ®U3UKMU.

OCHOBHBIE TIOJIOXKEHYSI KHHETUYECKOW TEOPUH HJICATHHOTO ra3a. Y paBHEHUS
COCTOSIHUS HJI€ATBHOTO M PEAIbHOTO ra3a. Y paBHEHHE KHHETHIECKOW TEOpUH
ra3oB Juis nasieHus. ®a3zoBoe mpocTpaHcTBO. DYHKIUS pacIpeIeICHHS.
Krnaccuueckas u kBanToBas cratuctuka. Pacrpenenenne Makcseia.
Bapomerpuueckas dpopmyna. Pacnpenencuue bonbnmana. [Torstre o KkBaHTOBON
cratuctuke bose-Diinmreiina u ®epmu-/upaka. CBsi3p SJHTPOIINHU C
TEPMO/IMHAMUYECKOH BEPOSTHOCTBIO. SIBIIEHUS IepeHoca.

/J1ex/

2.5

OrnpeeneHe OTHOLICHHS TEIUIOEMKOCTEH ra3a MEeTOA0M a/[uabaTHiecKkoro
pacupenus. /J1ab/

2.6

OreMeHThI cTatTucTHyeckoit pusuku /Ip/

Paznen 3. DJIEKTPHYECTBO U MAT'HETHU3M

3.1

OJIEKTPOCTATUYECKOE ITOJIE B BAKYYME

DJIeKTpUYEeCKHi 3apsi]] U dJIEKTpocTaTHyeckoe rnoiie. HanpspkeHHOCTh 1
MTOTEHIIMAI AJIEKTPOCTATHYECKOT0 1oJisi. CBONCTBO CyIEpIO3UIINN IS
ANEKTPOCTATUUECKHX ToJIeH. CBsI3b MEX/y HANPSKEHHOCTHIO
3JIEKTPOCTATUUECKOTO OIS U IoTeHIHanoM. [IoTok BekTopa Hanps)KEHHOCTH
ANIEKTPUYECKOTO IT0JIS uepe3 MOBEPXHOCTh U Teopema ["aycca. [IpumeHenue
TeopeMsl ['aycca k pacdeTy aseKTpocTaTHIecKuX ojei. Teopema o IUpKyIAIun

JUIS BEKTOPA HATIPSHKEHHOCTH YJIEKTPUYECKOTO TOJIS.
/JIex/

3.2

DJIEKTPOCTATUYECKOE ITIOJIE B ITPOBOJHUKAX U IUDJIEKTPUKAX
DJeKTpUYECKHUI JIUTIONb U AJIEKTPUUECKUI TUIOJILHBIA MOMEHT. JIUmossHbIe
MOMEHTHI MOJIEKYJI TUdJIeKTprKa. [1oJspHbIe N HETIOJIIPHBIE AUAICKTPHUKH.
[Monspuzanust quanekTpukoB. Bexrop nomsipuzanuu. Teopema [aycca mist
BEKTOpA MOJLIPH3ALIH. BEKTOp EeKTPHIECKOT0 CMENIeHHs. Y CIIOBUS HA TPaHHUIIE
JBYX JUAJIEKTPUKOB. [IpOBOTHUKH B JIEKTPOCTATHUECKOM I10JIE. DJIEKTPOEMKOCTh
YeIMHEHHOTO IPOBOAHUKA. KOH/IeHCAaTOpBI. DHEPTHS CUCTEMBI 3apsI0B U

SIIEKTPUYECKOTO TIOJIS.
/JIex/

3.3

DJekTpocTaTHuecKoe MoJe B Bakyyme H Bemiectse /I1p/

3.4

HUccnenoBanue snekrpocrarnuyeckux nojiei. (M3yuenue 3akona Oma.) /J1a6/

3.5

MOCTOSIHHBIN DJIEKTPUYECKUI TOK

VYcnoBus CylecTBOBaHUs TOCTOSIHHOTO 3JIEKTPUUECKOro Toka. CHila U IIIOTHOCTh
TOKa. YpaBHEHHE HENPEPhIBHOCTU. 3akoH OMa JUIs OAHOPOJHOIO y4acTKa LElu.
DJeKTpOIBHAKYILAs CHIa U HapsbkeHue. 3akoH OMa 1711 HEOJTHOPOIHOTO Y4acTKa
nenu. [Tpasuna Kupxroda. IIpumeps! pacuera pa3BeTBICHHbIX 3JIEKTPUUECKUX
rernelt ¢ momomsio mpaBun Kupxroda. Pabora 1 MOImHOCTS TOKa. 3aK0H
xoyns-Jlenna.

/JTex/

3.6

IMocTosHubI nexTpudeckuit Tok /TIp/

3.7

INOCTOAHHOE MATHUTHOE ITIOJIE B BAKYYME U BEIIIECTBE
MarunutHas uaaykuus. 3akoH buo-Casapa-Jlamnaca, MarHuTHOE 10OJIE
JBIDKYILErocs 3apsja, cuna JlopeHua, 3akod Ammnepa. Teopema 0 HUPKYJISLIUY 11
BEKTOpa MarHUTHOM MHAYKIMU U ee npuMeHeHue. Teopema [aycca s

MarHUTHOTO IOJIS.
/JIex/

3.8

MarHuTHbIE MOMEHTBI aTOMOB U MOJIEKYJI. BEKTOp HAMarHU4E€HHOCTH BEILECTBA.
TeopemMa o IMPKYJISLKYU JUIs BEKTOpAa HAMarHU4eHHOCTH. MarHuTHas
BOCIIPMMMYHBOCTh M MAaIHUTHAs IPOHUIIAEMOCTH BelecTsa. HanpsokeHHOCTD
MarHuTHOTo nojs. Teopema o UUPKYJISILKY [ BEKTOPBI HAIIPSKEHHOCTU
MarHUTHOTO MOJIsl. Y CIIOBHSA AJIs1 MATHUTHOTO TOJIS1 HA TPAHUIIE pas3ziena AByX
cpen. luamarHeTuku, napamarieTuku. deppoMaruneTuku. MaruuTHbIN
rucrepesnc. Temnepatypa Kriopu. [Ipupona dpeppomaraerisma.

/Cp/

3.9

ITocTosiHHOE MarHUTHOE MOJIE B BaKyyMe U BemecTtse /11p/




3.10

Onpezenenue OTHOLLICHUS 3aps/a IEKTPOHA K €ro Macce MeTO/10M MarHeTpoHa.
(OmnpeneneHre rTopu30HTAIBHON COCTABIISIONICH MHAYKIMH MATHUTHOTO TOJIS
3emimn) /J1a6/

3.11

Onpenenenue paboThI BEIXO/a AJIEKTPOHOB U3 MeTasuia. /J1ab/

3.12

OJIEKTPOJUHAMUKA

3akoH 3ekTpoMarautHor HHAYKuu. [IpaBuio Jlenna. CriocoObl M3MEHEHHS
MarHUTHOrO NoToKa. [Ipupona 311eKTpOMarHUTHOW MHIYKIKH. SIBIeHue
camonHaykun. MaaykruBHOCTS. B3anmuas nuaykuus. B3anmuas
UHIYKTHBHOCTb. Teopema B3auMHOCTH. Tok cMeleHus. Teopema o HUPKYJIISAUH
MarHuTHOTO MOJIs B CJIy4yae MPUCYTCTBUS IEPEMEHHBIX IEKTPUUYECKUX MOJICH.
YpaBHeHus MakcBeilla B UHTErpajibHOH dopme. /JIex/

3.13

Onexrpoaunamuxa /I1p/

3.14

W3ydenue siBNeHUS B3aUMHOW HHAYKIUU.(CHATHE KPUBOH HAMAarHUYUBAHUS U
METIIN THCTEpe3nca ¢ MOMOIIIb0 ocumniorpada.) /J1ab/

Pasznea 4. KOJIEBAHHMS U BOJIHBI
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OJIEKTPUYECKUE KOJIEBAHU A

Konebarenbhbiii KOHTYp. CBOOOIHBIC HE3aTyXAIOIIUE U 3aTYyXAOIIHE
rapMOHHUECKUE KosieOaHus B KojiebaTeIbHOM KOHType. DopMyina Juist nepuoja
KoJicOaHu. BeIHYKIeHHBIE TApMOHUYECKHE KOJIeOaHus B KOJe0aTeIbHOM
KOHType. SIBneHue pezonanca. [lepeMeHHbIN TOK. AKTUBHOE, HHAYKTHBHOE U
€MKOCTHOE CONPOTHBIICHHE B IIETTH NIEPEMEHHOT0 TOKa. PaboTa 1 MOIIHOCTE B
LEeNH epeMEHHOTo ToKa. JlelicTByloliee 3HaueHUEe TOKA M HANPSHKCHUSL.

/JTex/

4.2

OJIEKTPOMATHUTHBIE BOJIHBI

DKCIIEPUMEHTAIBHOE TOITy4YEeHHE JIEKTPOMAarHUTHBIX BOJIH. CylllecTBOBaHHE
3JIEKTPOMAarHUTHBIX BOJIH KaK CJIC/CTBHE ypaBHEHUII MakcBelia.
JuddepenuunansHoe ypaBHEHHE JIEKTPOMArHUTHOM BOJIHBL. CBSI3b MEXKIY
BEKTOpPaMHU HAINPSKEHHOCTHU 3JIEKTPUYECKOr0 M MAarHUTHOTO I0JIeH B
AJIEKTPOMArHUTHOH BoJiHE. [IpenoMiieHre JIeKTPOMarHUTHBIX BOJIH HA TPAaHUIIe
pa3zena AByX cpell. DHeprus U UMILYJIbC IEKTPOMATHUTHBIX BOJIH.

/Cp/

4.3

HccnenoBanue 3aTyXaromux KonebaHnil B kolebarelbHoM KOHTYpe /J1ab/

Pazpnen 5. OIITUKA

51

TEOMETPUYECKAS OIITHUKA.

IonsTHE CBETOBOTO JTydya. 3aKOH MPSIMOJIMHEHHOTO PACTIPOCTPAHEHHUS CBETOBBIX
Jy4el B OJHOPOIIHBIX Cpelax. 3aKOH OTpakeHHsl. 3aKOH npenomiieHns. [IpuHIun
®epma. [TomHOE oTpaxenue. L{eHTpupoBaHHbIE ONTHYECKHE CUCTEMBI.
IIpenomieHne CBETOBBIX JIyyel Ha IOBEPXHOCTH C(HEPHUECKOTO 3epKaa.
IIpenomieHne cBeTa Ha cheprIecKoi MOBEPXHOCTH paszeia AByX cpel. ToHkue
nrH3b1. 300paXkeHne npeIMeToB ¢ MOMOLIbI0 JTHH3. OCHOBHbBIE
(doToMeTpHUecKre BETHIHHBI.

/JTex/

52

OnexTpoMarHuTHbIe KojaeOaHus 1 BOJHBL I'eomerpuueckas ontuka /I1p/

53

MHTEPO®EPEHIIA U JUDOPAKIIUA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. MIHTepdepeHus cBeTa,
yCIIOBHE MaKCUMYyOB 1 MUHUMYMOB. OnbIT FOHra. MHTepdepenuns ceera B
TOHKHX IUICHKaX W mactuHkax. Onpenenenue nudpakunu. [Tpunmnun Iolirexca-
Openens. Meron 300 @penenst. Audpaxuns Openens Ha KpyriioM OTBEPCTUH U
mucke. [lugppakuns @paynrodepa Ha ognoit menn. Judpakuus Opaynropepa Ha
JTU(PaKIIMOHHO peleTke.

/JTex/

54

JUCIIEPCHUA U ITOJIIPU3ALIUA CBETA

Jucnepcus ceera. DIeKTpOHHAsl TEOPUs AUCTIEpCHH cBeTa. ECTeCTBEHHBIN 1
HoJsIpU30BaHHbIN cBeT. [lonspusanus cBeTa Ipy OTPAXKEHUU U MPEJIOMIICHUU Ha
TPaHuLe IBYX IUIIEKTPHUKOB. [IpOoX0okaeHHEe CBETa Yepe3 aHHM30TPOITHbIE
kpucTawibl. [lonspusanyronHble NpU3Mbl U NoJsipouabl. 3akoH Mamoca. AHanu3
TOJIIPH30BaHHOTO CBeTa. Bpallenune mIockocTH MOIIpU3aLiH.

/J1ex/

55

Bonnosas ontuka /TIp/




5.6

Hnrepdepennus ceera. Onbit IOHra. (M3MepeHue JUIMHHBI CBETOBOIT BOIHEI C
MOMOIIBIO TUPPAKIUOHHOHN pemieTkH). (OnpeaesaeHne mokasaTess MpeaoMICHHU
CTEKJIa C HOMOIIBIO MUKpockona). /J1a6/

5.7

[Iposepka 3akona Manroca. (Onpeznenenne KodpPHUIUEHTa TOTIIOIECHUS
npo3payHbix Ten). (OnpezaeseHue yria nojaHoi monspusamnun). /J1a6/

Pazaen 6. SJIEMEHTBI CHELIUAJIBHOW TEOPUH
OTHOCHUTEJIBHOCTH

6.1

[Moctynatel cnenualbHON TEOPUH OTHOCHTENLHOCTH. [IpeoOpa3oBanus JlopeHua.
CrnenctBus u3 npeodpazosanuii Jlopenua. HTepBan Mex1y COOBITHSIMU.
Nmrynec B ciennaabHON TEOPHH OTHOCHTENbHOCTH. OCHOBHOM 3aKOH
PENIATUBUCTCKON JIMHAMUKH MaTePHaIbHOW TOYKH. DHEPrus B ClieHaIbHOMN
TEOpUH OTHOCUTENbHOCTH. /Cp/

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAA OIITUKA

TennoBoe u3iy4eHue u ero xapakrepucTuku. 3akoH Kupxroda. 3akonsl Credana
- boneimana u cmemenus Buna. ®opmyinel Penes-/xunca u Ilnanka. 'nnoresa
ITnanka. ®oronsl. DoTodPdext. YpaBHeHHe DUHINTEHHA JIJIsI BHEIIHETO
dotorddexra. DHeprust u umnyibc Gorona. JlaBnenue cera. DPpdext Komnrona
1 ero 3JIeMEeHTapHas Teopus. EMMHCTBO KOPIYCKYJISPHBIX U BOJHOBBIX CBOMCTB

JNIEKTPOMATHUTHOTO M3J1y4YEHHS.
/JIex/

7.2

KBanToBas ontuka /TIp/

7.3

JIEMEHTbI KBAHTOBOM MEXAHUKU I ATOMHOM ®U3UKU
CriekTpbl aTOMOB U MoJieKyJl. CriekTp atoMa Boziopoja. Teopus aToMa BojiopoJa
o bopy. 'mmotesa ne bpotins. CeoticTBa BonH nie bpoiinst. CooTHomeHne
Heomnpenenennocreii ['elizen6epra. BonHoBas GyHKIUS U €€ BEPOSATHOCTHAS
uHTepnperanus. HabnroaemMple BeTMYMHBI B KBAHTOBOW MEXaHHKE U X
n3Mepenus. Oomiee ypasaenue [lpenunarepa. CtalmoHapHOe ypaBHEHHE
[Ipeaunrepa. JIBuxenne CBOOOIHOM YacTUIIBL. J[BHKEHIE B TIOTEHIIHAILHOM sIME.
[ToTernmanpHeIi Oaprep. ['apMoHUYeCKHd OCHAILIATOP. ATOM BOJIOPO/a B
KBaHTOBOM Mexanuke. CrinH s1ekTpoHa. CIMHOBOE KBAHTOBOE uucio. IIpuHimmn
HEepa3IMYMMOCTH TOXK/IECTBEHHBIX YacTHI. DepMUOHBI 1 GO30HBI.
[epuomuueckas cucrema 31eMeHTOB MeH ieneena.

/Jex/

7.4

DneMeHThI KBaHTOBOM MEXaHUKH U aTOMHON ¢uzuku /TIp/

7.5

OrmnpezenieHre TeMIIepaTyPHO 3aBUCHMOCTH HHTEHCUBHOCTH H3JTyYESHHST HUTH
nammbl HakanuBauus. (M3yueHne 3aKOHOB TETUTOBOTO M3JTyYESHHSI C TOMOIIIBIO
SIPKOCTHOTO THpomeTpa.) /J1ab/

7.6

Dotordpdexr. (CHATHE BOIBTAMIICPHOH, JIIOKCAMIEPHON U CIIEKTPaIbHOM
XapaKTePUCTUK (POTOIIEMEHTA U OTIpe/IeSicHHEe pabOThI BEIX0/1a AJIEKTpOHa). /J1a6/

Paznea 8. DU3UKA ATOMHOTI'O SIIPA U QJIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTBI ®U3UKHN ATOMHOI'O SAJIPA

Hedext maccsl 1 oHeprus cBsi3u sapa. CuH sapa U ero MarHUTHBIH MOMEHT.
SAnepusle cunbl. Mogenu sapa. PaguoakTHBHOE U3IIy4€HHE U €r0 BUABL  -paclaj.
-U3IIyYCHHUE. -U3JlyueHue. SInepHble peakliui U UX OCHOBHbIE TUIIBI. Peakiius
neneHus sapa. Llennas peakuusa neneHus. Peaknus cuHTe3a aTOMHBIX SIED.

/JTex/

8.2

SJIEMEHTBI ®U3UKHN SJIEMEHTAPHBIX YACTUIL]

Knaccel aneMeHTapHbIX 4acTUll U BUABI UX B3auMozeicTBuil. Kiaccudukanus
aJIeMEHTapHbIX yacTull. [IpuHIUNI HEpa3IMYUMOCTH TOKAECTBEHHBIX YacTHUI.
CIyuH 1 Apyrue KBaHTOBBIE YUCIIA 3JIEeMEHTapHbIX. YacTUIIbl U aHTHYACTULBL.
Bo3ons! 1 GpepMuoHbl. AnpoHsl 1 Me30HBI. JlenToHsl. [IpoMexyTouHbIe O030HBI.
KBapku U III0OHBL

/JTex/

8.3

DJeMeHTHl (PU3UKH ATOMHOTO SIIpa U 3JeMeHTapHbIX YacTul. /I1p/

Paznen 9. CAMOCTOSATEJIBHAA PABOTA

9.1

[onroroska k nexuusim /Cp/




9.2 IMoaroroBka k 1abopaTopHbIM padoTam /Cp/ 1 18

9.3 IMonroroBka k npakTudeckuM 3aHstusm /Cp/ 1 18
9.4 IMonroroBka k 3auety /Cp/ 1 8,75
9.5 [onroroska k nexuusim /Cp/ 2 18
9.6 IMonroroBka k npakTudeckuM 3aHstusm /Cp/ 2 18
9.7 IMonroroBka k adopaTopHbiM padotam /Cp/ 2 18
9.8 BrInosrHeHHe KOHTPOIIBHOI padoTsl /Cp/ 2 8,6

Pa3nen 10. KoHTaKTHbIE Yachl HA aTTECTALMIO

10.1 3auer /KA/ 1 0,25
10.2 KonrpombHas pabota /KA/ 2 0,4
10.3 Koncynbranus nepen sx3amenom /KD/ 2 2

10.4 Ok3amen /K3/ 2 0,35

5. OHEHOYHBIE MATEPHAJIBI

O1eHOYHBIE MaTepUaIIBl JUTS IIPOBEICHHUS TPOMEKYTOUHOH aTTecTaluy 00yJaIOIIIXCsl IPHBEICHBI B IPHIIOKEHUH K pabodeit
MpOrpaMMe AUCHUIUINHEL.

DopMbI ¥ BUIBI TEKYIIIETO KOHTPOJIS IO TUCIUIUIMHE (MOLYJIIO), BUBI 3aJaHUI, KpUTEPUH UX OLICHUBAHUs, pacipeeeHne 6auioB no
BHIaM TEKYIIEro KOHTPOJISl pa3padaThIBalOTCs MPENoiaBaTeeM AUCIHUILIHHBI ¢ YIETOM ee crieln()UKU U JOBOISATCS 10 CBEICHHUS
oOyuaromuxcst Ha IepBOM yueOHOM 3aHITHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIAETCS IPENoaBaTeIeM JUCIUIUINHEI (MOIYJIs), KaK MPAaBUIO, MyTeM MPOBEPKH
MMUCbMEHHBIX PadOT, MPEyCMOTPEHHBIX Pa0OYUMH MTPOrpaMMaMH TUCLIUIUIMH B PAMKaX KOHTaKTHOW

paboTHl H CAMOCTOSTENBHON PaOOTHI 00YJAIOIIIXCSL.

6. YHAEBHO-METOJNYECKOE © THOPOPMAIIMOHHOE OBECIIEYEHUWE JUCHUIIJIMHBI (MOIY JIS)

6.1. Pexomenayemas autepartypa

6.1.1. OcHoBHas1 IUTepaTypa

ABTOpBI, COCTABUTEIH 3arnaBue W3parensc O agpec
TBO. TOIl
JI1.1 [CaBennes U. B. Kypc o6imeit pusuku. T. 3. KBantosas ontuka. Atomuas — |CaHKT- https://e.lanbook.com/b
¢usuka. Pusnka TBepaOro Teaa. Pusrka aroMHOro sipa U |[letepOypr 00k/106893
JIIEMEHTAPHBIX YaCTHUIl: yueOHOe ocobue : Jlans,
2018
JI1.2 |Casennes U. B. Kypc o6meit pusuku. T. 2. DiaekTpruuecTBo 1 MarHeTu3M. | CaHKT- https://e.lanbook.com/b
Boubl. Ontuka: yuebHoe mocobue IMetepOypr 00k/98246
: Jlanp,
2018




ABTOpBI, COCTaBUTEIH 3arnaBue W3natensc D5 azgpec
TBO. TOJT
JI1.3 |[CaBennes U. B. Kypc o6meit ¢pmsukn. T. 1. Mexannka. MonekyspHast CaHkT- https://e.lanbook.com/b
¢bm3uka: yaeOHOe mocobue IMetepOypr 00k/113944
: Jlans,
2019
JI1.4 [Yepros A.T'., BopoObeB|O6imas ¢pu3uka Mocksa: http://www.book.ru/bo
A.A., Makapos E.®., KuoPyc, 0k/933946
Oszepos P. I1., Xpomor 2020
B.1.
6.1.2. JlonoiHuTebHAS JUTEPATypa
ABTODEI, COCTaBUTEIHN 3arnaBue Uznartensc D1. agpec
TBO. TOIl
JI2.1 |MIankapun W.IL., Ob6uras dusmuka. COOpHUK 3a1a4 Mockga: http://www.book.ru/bo
Kupesuos A.IL., KuoPyec, 0k/933565
Kyb6apes C.H., 2019
PazunoBa C.M.
JI2.2 |BopobseB A.A., 3amauHuK 1Mo Gpu3UKe Mockga: http://www.book.ru/bo
Yepro A.T. KuoPyec, 0k/920827
2017

6.2 Un¢opManmoHHbIe TEXHOJIOTHH, NCNOJIb3yeMble IPH OCYIeCTBIeHUHN 00pPa30BaTeIbLHOIO0 NMpouecca no ANCHUIJInHe

(Mony.J10)

6.2.1 IlepeyeHb TUIEH3HOHHOTO H CBOOOTHO PACTIPOCTPAHIEMOr0 MPOrPAaMMHOI0 obecreyeHust

6.2.1.1

[Ubuntu

6.2.2 Tlepeuens npogeccHOHAIBHBIX 023 TAHHBIX 1 WHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAy4HbIH 00pa3zoBarenbHbIil noprat: http://en.edu.ru/

6.2.2.2

MexnaynapoHas npodeccuoHanbHas 6a3a qaHHbIxX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KOHCYJ'H)T&HT ILIIOC

6.2.2.4

T'apant ACITVDKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MO JIST)

7.1

quGHLIC AyJUTOPUH IJIA IIPOBECACHUSA 3aHATHI JICKOHUOHHOT'O THIIA, YKOMIUICKTOBAHHBIC CHCL[I/IaJ'[I/I?)I/IpOBaHHOﬁ MC6CHL}O n
TEXHHYECKUMH CPEICTBAMHU O0YUYECHUS: MyJIbTHMEIUIHHOE 000pYIOBaHUE ISl IPENOCTABICHHS YIeOHOW HH(BOPMAIIUU
0OJBLION ayANTOPHUU W/UJIM 3BYKOYCHIIMBaOIee 000pyJ0BaHKE (CTAI[HOHAPHOE HITH MIEPEHOCHOE).

7.2

VYueOHBIC ayAUTOPHH ISt IPOBEICHHMS 3aHATHI CEMHHAPCKOTO THUIIA, TPYIIIOBBIX U HHIWBHUYalbHBIX KOHCYJIBTAINH,
TCKYILICTO KOHTPOJIA U l'IpOMC)KyTO‘{HOﬁ aTTeCTallii, YKOMIIICKTOBaAHHBIC CHCHHaHHSHpOBaHHOﬁ M€eOEIIBbIO U TEXHUYECKUMH
cpeacTBaMH 00ydeHHs: MyIbTHMEANTHOe 000pyJ0BaHKE H/HIIN 3ByKOYCHIIHBatoee 000pyJ0BaHHE (CTAIOHAPHOE HIIH
[IEPEHOCHOE)

7.3

IMomemmeHus It CaMOCTOSTETBHOI PabOTHI, OCHAIIIEHHBIE KOMIBIOTEPHOH TEXHHKON C BO3MOXKHOCTBIO MOAKIIOYEHHS K
cetu "MuTepHer" 1 obecrneueHHeM JOCTYIA B JJIEKTPOHHYIO0 UH(POPMALMOHHO-00pa30BaTebHyIO CPEly YHUBEPCUTETA.

7.4

ITomemenus s XxpaHeHUs: U IPO(UIAKTUYECKOT0 00CIYKUBaHUS yueOHOro 000py10BaHUs

7.5

Ha60paT0pI/II/I, OCHaLICHHBIC CIICIHXAJIbHbIM HaGOpaTOpHBIM 060py£[0BaHI/ICMZ




