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1. HEJIA OCBOEHUS JUCHHUIIJIMHBI (MOJY JIsT)

1.1|Llens npenonaBaHus AUCHUILINHBL

1.2|popmupoBanue y 00y9aromumxcst €CTECTBEHHOHAYYHOTO MHPOBO33PEHHMS; HAYYHOI'O MBILIICHHUS; LEJIOCTHOTO MPE/ICTABICHHUS 0 PH3NYECKHUX 3aKOHAX OKPYIKAIOIIEro
MHpA B MX €AMHCTBE M B3aHMOCBSI3H; HABBIKOB MPHMEHEHHUS HOJIOKECHU (yHIAMEHTAIbHOI (DM3UKU NPH PELICHHN KOHKPETHBIX MPEIMETHO-NPOMHIBHBIX 3a/a4;
TEOPETHYECKOIT U PAKTUYECKOH 0a3bl JUIS YCIEITHOTO OCBOSHHSI MU CIIEIUAIBHBIX JIUCIUILIHH.

1.3|3amaun AUCIUIIMHBL:

1.4|— ocBoeHue 00yyaromMUMHUCs 3HaHUI 00 OCHOBHBIX (PU3HUYECKHUX SBJIECHUSX H NPOLECCAX, OCHOBHBIX (PU3MYECKUX BEJIMUYMHAX U (PU3MUECKUX KOHCTAHTAX, OCHOBHBIX
(u3nUeCKHX 3aKOHAX M TPAHUIAX X IPUMEHUMOCTH, QYHIaMEHTANBHBIX (pU3MYECKUX KCIIEPUMEHTAX U UX POJIU B Pa3BUTHH HAaYKH, HA3HAYCHUH W NMPUHIUIAX
JieicTBust BaxkHeHINX Qusnueckux npubopos;

1.5|— npuobperenue 00y4armUMUCs YMEHHI 00BSICHUTh OCHOBHBIC HAOII0[aeMbIe TIPUPOIHBIC U TEXHOT'€HHBIC SIBICHUS U 2B (EKThl Ha 6a3e 3aKOHOB KJIACCHYECKO U
COBPEMEHHOI (pU3HKY;

1.6|— npno6peTel—me 06y‘{aIOLHHM]/ICH yMeHI/Iﬁ W HaBbIKOB MCIIOJIb30BaHUA METOJINKHU (1)u3nqec1<nx M3Mepe}mﬁ )44 06pa601‘1<n OKCIIEPUMEHTAJIBHBIX JTaHHBIX,
HCII0JIb30BaHUA MECTOJ0B (1)]/[314'-180](01‘0 MOJCIUPOBAHUA UIA PCIICHNUSA KOHKPETHBIX €CTECTBECHHOHAYYHBIX U TEXHUYCCKHUX 3a1a4;

1.7|— npuobperenue 00y4arMMUCs HABBIKOB 3KCILTyaTallii OCHOBHBIX IIPUOOPOB 1 000PY10BaHMS COBPEMEHHOM (u3nueckoil 1aboparopuun, 00paboTKu 1
HHTEPIPETUPOBAHUS PE3yJIbTATOB IKCIIEPUMEHTA.

2. MECTO JAUCUMILTAHBI (MOJYJISA) B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

IMukn (pa3nen) OIT: 51.0.10

3. KOMIIETEHIIUHU OBYYAIOIIEIOCsl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCHUIIJIMHBI (MOAY JIs)

OIIK-1 CriocobeH penraTs HHKEHEPHBIE 3aa4 B MPO(HECCHOHATBHON EATEIBHOCTH C HCIOIb30BAHUEM METO/IOB €CTECTBEHHBIX HAyK, MATEMAaTHYECKOTO aHAIM3a U
MO/JIC/IMPOBAHHS

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC ITOHATHA U 3aKOHBI €CTECTBEHHBIX HAYK VI PEIICHUA HpeﬂMeTHO-HpO(bI/IJ'ILHBIX 3apa4y

OTIK-1.3 ITpuMeHsieT eCTECTBEHHOHAYYHbIE METObl TEOPETHYECKOTO M IKCIICPUMEHTAIBHOTO UCCIIEI0BaHHs 00BEKTOB, IPOLECCOB, SIBICHMUIT; IIPOBOANT IKCIICPUMEHTHI 110
3aJlaHHOM METO/IMKE U aHATM3UPYET PE3yJIbTaThl

B pe3yabTaTe 0cBOeHHsI IUCHHUILIMHBI (MOYJIS) 00yYAIOMIMIics T0KEeH

3.1|3uaTh:

3.1.1|oCHOBHbBIC OHATHS M 3aKOHBI KIACCUYECKON M COBPEMEHHOM (DM3HUKHU U UX POJIb B PEIICHUH IPEIMETHO-TIPOUIBHBIX 331a4;

3.1.2| MeTOIBI TEOPETUYECKOTO M IKCIIEPUMEHTAIBHOTO HCCIACAOBaHHS (PU3NYECKUX OOBEKTOB, MPOIIECCOB U SBJICHUIA, METOJUKY MPOBEICHUS U 00pabOTKH pe3yIbTaToB
(HDU3HYECKOr0 IKCIIEPUMEHTA

3.2|Ymern:

3.2.1|ucnonp30BaTh OCHOBHBIC NIOHATHS U 3aKOHBI (DM3HKH JUIS PEIICHHUS PEAMETHO-NPO(UIbHBIX 3a/1a4;

3.2.2| npuMEHATH METO/Ibl TEOPETHUECKOTO M IKCIIEPUMEHTAJILHOTO HCCIIEI0OBaHUs (PU3HUECKUX 0OBEKTOB, IPOLIECCOB U SABJIECHUH, IIPOBOJNTH (PU3UUECKUE IKCIIEPUMEHTBI
T10 33/1aHHON MeTO/IMKe U 00padaTBIBATE MX PE3yIbTATHI

3.3|Baagers:

3.3.1|HaBbIKaMy IPUMEHEHHUSI OCHOBHBIX ITOHSTHII ¥ 3aKOHOB KJIACCHYECKOI i COBPEMEHHOM (BU3HMKH AJIsl PEIICHHS IPEAMETHO- TPO(QUIBHBIX 3a1a4;

3.3.2| HaBablkaMH IPUMEHEHHSI METO/IOB TEOPETHUECKOTO M IKCIIEPUMEHTAIBHOTO HCCIIeI0BaHUs (PU3HUECKUX 00BEKTOB, MPOLIECCOB H SIBIICHUH, HABBIKAMU [IPOBEIACHUS
(U3HUECKHX IKCIIEPUMEHTOB M0 3aJIAHHON METOIHKEe U 00pabOTKM UX PEe3yJIbTaTOB

4. CTPYKTYPA U COAEP)KAHUE JUCIHHUILIMHBI (MOYJIs)

Kona 3ansiTus HauMeHoBaHWe pa3aesioB M TeM /BU/I 3aHATHS/ Cemectp / Yacos IIpumeuanue
Kypce

Pazpen 1. DUSHYECKHUE OCHOBbI MEXAHUKH




KUHEMATHUKA MATEPUAJIBHOM TOUKU IIpenmer u MeTo1bI MeXaHUKU. Moenn
MaTtepuaabHON TOUKH M TBepJoro Tena. ITonsTie cucTeMsl otcyeTa. BekTopHOe M KOOPAMHATHOE ONMHCAHUE
JIBUKEHHS MaTepuanbHON Toukd. OCHOBHBIE KWHEMAaTHYECKHUE XapaKTEPHCTUKK MaTepPUaTbHON TOUKH:
pajiyc-BEKTOP, MEPeMEILCHUE, TIPOCHHBIIl ITyTh, CPEIHsA U MTHOBEHHAsl CKOPOCTh, CPEAHEE U
MIHOBEHHOE YCKOPEHHE, TAHI'€HIMAIbHOE N HOPMAJIbHOE yCKOpeHHe. BpamarensHoe JiBrxKeHHE
MaTepuasbHOI TOUKH. BeKTOpHI yriia moBopoTa, yriioBoit CKOPOCTH M YIJIOBOTO yCKOpeHHUs. CBsA3b MEXKITY
YTJIOBBIMH ¥ JIMHEHHBIMH BeTmuuHaMH. /JIex/

OmnpenerneHre IIOTHOCTH TBEPOTo Tejla MPaBHIbHOM reoMeTprudeckoi dpopmel. /J1ad/

Kunemarnka marepuansroit Touku /I1p/

OCHOBbBI JUHAMUKH ITIOCTYITATEJIBHOI'O ABMXXEHN S TEJIA IloctynarenbHOe IBUKEHHE.
Ilepselii 3akon HetoToHa. ITonsTre nHepTHOM Maccel Tena. Bropoit 3akon HproToHa U NOHATHE CHIIBI.
Tpernit 3axon HeloTona. Bujtel cuit. CHita TSDKECTH, CHIIa BCEMHPHOTO TATOTEHHS, CHJIa YIIPYTOCTH, CHIIa
Tpenns. HennepiuanbHbie cucteMsl otcuera. LIeHTpoOexkHbIe cuitbl HHepLuu 1 ciibl Kopuomuca. /JIex/

OCHOBBI JMHAMUKU TIOCTYNATCIIbHOTO ABMIKCHUA TEJIa /Hp/

V3yueHue 3aKOHOB MOCTYHATENIBHOTO ABHKCHHS C TIOMOIIBIO MalIHHbI ATBYy 1. /J1a6/

3AKOHBI UISMEHEHU S U COXPAHEHMS UMITYJIBCA, SQHEPTMHM U MOMEHTA UMITYJIBCA
Vmnynse MaTepuanbHOI TOUKH M MEXaHHUECKOH CHCTEMBI, 3aKOH €ro U3MEHEeHHs U coxpaHenus. Llentp
MAacC MEXaHHYECKOI CUCTEMbI U YPaBHEHHE €ro IBIDKeHHs. KuHeTnueckas SHEprus v 3aKOH ee H3MECHEHHS.
KoncepBaruBHbIe 1 HEKOHCEpBAaTUBHBIE CHIbL. [loTeHIManbHas sHeprus. CBsI3b MEXIY OTEHIIHAIBLHON
SHeprueil U CHiIoi. 3aKOH M3MEHEHHUS M COXPAHEHHSI MIOJTHOI MEXaHHYECKO# SHEPIUH CHCTEMbl. MOMEHT
HMITyJIbCa MaTePHAIbHON TOYKH M MEXaHHYECKOH CHCTEMBI, 3aKOH €0 U3MEHEHHs U coxpaHeHus. /Jlex/

3aKOHBI H3MEHEHUS 1 COXpaHECHHA UMITYJIbCa, DHEPTUHU U MOMEHTA UMITYJIbCa /]_[p/

TIpoBepka 3aKOHOB COXPaHEHHsI UMITYJIbCca U SHEPIHH TIPU coyaapeHnu Tei /J1ab/

JMHAMUMKA BPAIIATEJIBHOI'O ABMKEHUS TBEPZIOI'O TEJIA

OCHOBHOﬁ 3aKOH BpaIIaTEJIbHOT'O ABHIKEHUA TBEPAOIr'O TEJIa BOKPYT Hel'lO}IBH)KHOﬁ ocu. MOMeHT HHEPLHH.
BBI‘-H/ICJ'[eHHe MOMEHTOB HHEPIIUU OTHOPOAHBIX CHUMMETPHUYIHBIX TEII. TeopeMa H_ITeﬁHepa 1 €€ IPUMCHCHHEC.
KHHCTP[‘-ICCK&SI OHEPTHUA BpAIaTCIIbHOT'O ABMXKCHUS TBEPAOIro TEIa.

/JTex/

JIMHaMHMKa BpaIlaTelIbHOrO JABMKEHHUs TBepaoro tena /Ip/

V3y4eHune IMHAMUKYI BPAILATEILHOTO JABMXKECHHUS C OMOLIbI0 MasiTHUKa O6epOeka. /J1ad/

Mastauk Makcgemna. Ompeie/ieHie MOMEHTa HHEPIMHU Tell U TPOBEpKa 3aKOHA COXpaHeHHs dHepruu. /J1ab/

MEXAHWYECKUE KOJIEBAHU S

Onpenenenne xonebannii. XapaKTepUCTHKU FrApMOHMYECKUX Kojtebanuil. Dopmyia CIoxKeHHs IBYyX
rapMOHUYECKHX KoJeGaHuid. IIpuMepsl KoneOaTebHbIX CHCTEM: TIPY KHHHbIM, MATeMaTHYECKUH 1
(u3nueckuit MasSTHUKH. YPpaBHCHHE 3aTyXaIONINX KoJIeOaHHil U ero pemeHue. XapakTepHCTUKA
3aTyXaroumx Kojebanuil. YpaBHEHHE BbIHYKICHHbIX KOJICOaHHUH 1101 JSHCTBHEM rapMOHHYCCKH
HM3MEHSIOLIEHCs BHENIHEH CHIIBI M €T0 pelienue. SIBienne pe3onanca.

[Jex/

Mexannueckne konebanus /IIp/

Onpenenenne ycKOpPeHHs: CBOOOAHOTO NafeH s IPH MOMOIIN MaTEMAaTHYECKOro MasTHHKa. (OnpeaencHue
MOJIYJIsl CABHIA C TOMOIIBIO IPYKMHHOTO MasTHHKA.) /J1ab/

Pasznen 2. 3JIEMEHTBI CHELUAJILHON TEOPUU OTHOCUTEJILHOCTH




2.1

[TocTynatsl crienmansHON Teopun oTHOcUTenbHOCTH. [Ipeobpasosanus Jlopena. CrencTsus u3
npeobpazosanuii Jlopenna. MurepBan mexy coObTusiMu. MMmyssc B crienuanbHOM Teopun
OTHOCHTENbHOCTH. OCHOBHOM 3aKOH PEIATUBUCTCKON JUHAMUKH MaTepUaIbHON TOUKH. DHEprus B
CIENUANbHON TeopuH OTHOCUTenbHOCTH. /Cp/

Paszpen 3. TEPMOJJUHAMUKA U MOJIEKYJISIPHAS ®U3UKA

3.1

DJEMEHTBI TEPMOJUHAMUKN OCHOBHbIC OIPEICICHHS ¥ MOHSTHS
TepMoanHaMHKH. HyneBoe Hayano TepMOAMHAMHKY U MOHATHE TeMiepatypsl. TepMoanHaMuyeckue
¢dynkumu cocrosiaus. [lepBoe Havano TepmoanHamuku. Termoemkocts. M3onponeccsl. Bropoe nHavano
TEPMOAMHAMHKH B pa3In4HbIX GopMyarpoBkax. [loustue TemnoBoit MamuHbl, KIT/T TerioBoil MaliHbL.
Iuxn Kapuo u Teopema KapHo. Hepasenctso Kitaysuyca. DHrponus. TpeTbe Hauaao TepMoauHaMuky. /JIex/

32

Onpenenenne ko3pdHUIMEHTa BI3KOCTH XUAKOCTU 1o MeToxy Crokca. /J1ab/

33

JEMEHTBI CTATUCTUYECKON OU3UKI.

OCHOBHBIE M0JIOKEHUs] KUHETUYECKOH TEOPUH MJIEATIbHOTO Ia3a. Y PaBHEHHs COCTOSHUSA UJIEaIbHOTO U
peasbHOro rasa. YpaBHeHHe KHHETHUECKOH TeOpUH ra3oB JuIsd JaBienus. ®a3zoBoe npocTpaHcTBo. DyHKIMsA
pacnpezenenus. Kinaccudeckas u kBanToBas ctaTuctuka. Pacnpenenenne Maxcsesuta. bapomerpideckas
(dopmyna. Pacnpenenenue bonbimana. ITonsitie o kBaHTOBO# craTucTuke bose-OiiHiuTelina u depmu-
Jlupaka. CBsI3b SHTPOIIMU C TEPMOAUHAMUYECKON BEPOSTHOCTBIO. SIBICHN IepeHoca.

[Tex/

3.4

Onpe/esieHre OTHOIICHHUSI TEIUIOEMKOCTEH ra3a METOI0M auabaTuueckoro pacmupenus. /J1ad/

3.5

DIIEMEHTBI CTATHCTHYECKOM (PU3MKH. DIeMeHTbI TepMoauHaMuky /TIp/

Paznen 4. JIEKTPHYECTBO U MATHETHU3M

4.1

OJIEKTPOCTATHYECKOE IIOJIE B BAKYYME

DeKTpHYecKuii 3apsil M AIeKTpocTaTiieckoe nosie. HanpsmkeHHOCTh M MOTEHIHAI JJIEKTPOCTaTHIECKOTO
rionsi. CBOHCTBO CyNEpIIO3UIINHN JUIS 2IEKTPOCTATHYECKUX roJiel. CBA3b MEX Ty HaNpPsHKeHHOCTHIO
3NIEKTPOCTATHIECKOT0 11071 M ToTeHIuanoM. [IoTok BeKTopa HaNmpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS Yepes3
TIOBEPXHOCTh 1 Teopema ["aycca. [Ipumenenne Teopemsl I'aycca k pacdeTy 31e€KTPOCTaTHUECKUX MOJICH.
Teopema 0 LUPKYJISIMK I BEKTOPA HANPSIKEHHOCTH AJIEKTPUYECKOTO TOJISL.

[Jex/

42

OJIEKTPOCTATHYECKOE IIOJIE B [TIPOBOJJHUKAX 1 TUDJIEKTPUKAX

DJeKTPUYECKHUI JIUTIOJb U AJIEKTPUYECKUH AUIMOIBHBIA MOMEHT. J{UIOIbHBIC MOMEHTBI MOJICKYJT
JdiIekTpuka. IonspHbIe ¥ HEMONAPHBIE ANNIEKTPHKH. Tlonsapusanus AudIeKTpukoB. BekTop monsipusanum.
Teopema I'aycca juist BeKTOpa MoJsipu3anuy. BeKTop 21eKTpHIECKOro CMEIeHHs. Y CIOBHS Ha TPAaHHULE JABYX
JIMAIEKTPUKOB. IIPOBOIHUKH B 3JIEKTPOCTATHUECKOM T0JIE. DIEKTPOEMKOCTh YEJINHEHHOTO POBOJHHUKA.
Konzencaropsl. DHeprus cHCTEMBbI 3apsA10B U SIEKTPUUECKOTO T10JIA.

/Cp/

43

DieKTpocTaTHYecKoe 1oJie B Bakyyme u Beectse /TIp/

4.4

HccnenoBanue snexrpocrarnueckux nojeit. (M3ydenue 3akona Oma.) /J1a6/

4.5

TTOCTOSHHBIN SJIEKTPUUECKHN TOK

YcnoBust CYIIECTBOBAHUS ITIOCTOSTHHOI'O DJIEKTPUIECKOTO TOKA. Cua ¥ IIIOTHOCTh TOKA. ypaBHCHI/IC
HenpepbIBHOCTH. 3akoH OMa JUisi OTHOPOIHOTO y4acTKa IeIH. DJICKTPOABIKYIIAs CHIa M HAlPsDKCHUE.
3akon Oma juist HeogHOpoAHOTO yuacTka uenu. [Ipasuna Kupxroga. ITpumeps! pacuera pa3BeTBICHHBIX
9NIEKTPHYECKHX Liereil ¢ moMorpio mpasui Kupxroda. Pabora u MomsocTs ToKa. 3akon Jxoyisi-JIeHna.
/JTex/

4.6

Tocrosnuerit snexTpuueckuii Tok /ITp/




4.7

I[TOCTOSHHOE MATHUTHOE I1OJIE B BAKYYME U BELLIECTBE

Maruntnas nagykuus. 3akon brno-Casapa-Jlamnaca, MarHUTHOE IosIe JBIKYIIErocs 3apsiaa, cuia Jlopenna,
3aKkoH Ammepa. Teopema 0 MUPKYJIALNH /UTs BEKTOpa MarHUTHOM HHAYKLHMHK U ee IpuMeHeHue. Teopema
Taycca aist MArHUTHOTO TOJISL.

/JTex/

4.8

MarHuTHBIC MOMEHTBI aTOMOB M MOJIEKYJI. BeKTOp HAMarHM4eHHOCTH BeliecTBa. Teopema 0 HUPKYJIALHUH
JUIsl BEKTOpAa HAMarHUYE€HHOCTH. MarHuTHast BOCIIPUMMYMBOCTb i MATHUTHAS IPOHULIAEMOCTD BEIECTBA.
HanpsbxenHocTs MarHuTHOTO nosisi. Teopema o HUPKYIISILHN ISl BEKTOPBI HANPSHKEHHOCTH MarHUTHOTO
1oy, Y CIIOBHS JUTSl MAarHUTHOTO TI0JISL Ha TPaHHMIIe pasjiena AByX cpel. JlnaMarHeTHku, napaMmarHeTHKH.
®deppomarnernku. MarautHslii rucrepesuc. Temmneparypa Kiopu. Ilpupona peppomarnernsma.

/Cp/

4.9

TocTosiHHOE MarHUTHOE IOJIE B BakyyMe u Bemectse /ITp/

4.10

OrnpeziesieHre OTHOLICHHS 3apsijia AEKTPOHA K ero Macce MeToioM MaruerpoHa. (Onpenesnenue
TOPU30HTAIBHOW COCTABIISIONICH HHIYKIIMH MarHUTHOTO T10Jist 3emun) /J1ab/

4.11

Onpepesnenne paboThI BBIXOAA JIEKTPOHOB U3 Mertainia. /J1ab/

4.12

DJIEKTPOJJMHAMUKA

3aKoH 3J1eKTpoMarHuTHOM nHAyKImu. [IpaBuio Jlenia. CriocoObl KI3MEHEHUs] MArHUTHOTO MoToKa. [Ipupoaa
JJIEKTPOMArHUTHOH MHAYKIUH. SIBieHne camonHayKiun. HayKTHBHOCTD. B3anmuas nuaykius. Bzanmuas
HMHIYKTHBHOCTB. Teopema B3aumMHOCTH. TOK cMenieHHs. TeopeMa 0 IMPKYJISIIIKA MarHUTHOTO TIOJISL B CITydae
MPUCYTCTBUS IEPEMEHHBIX JIEKTPUUCCKHX HoJeil. YpaBHeHnst MakcBemuia B nHTerpansHoi popme. /JIex/

4.13

Onexrpoxunamuka /I1p/

4.14

3yuenue sBneHus B3auMHO# nuHAyKunu.(CHATHE KPUBOi HAMArHUYMBAHUS U NETJIH THCTEpe3nca ¢
MOMOIIIBIO ociLIorpada.) /J1a6/

Paznen 5. KOJIEBAHUSI 1 BOJIHBI

5.1

DJIEKTPUYECKUE KOJIEBAHUS

Konebarenpubiit KoHTYp. CBOGOIHBIE HE3ATYXAIOIIME U 3aTyXAIOIIHE TAPMOHUYECKUE KONECOAHHS B
Kosie6aTenLHOM KOHType. DopMysia s lepuo/a Kosiebanuii. BoIHyKIEHHbIE FApMOHMYECKHE KOJIEOAHUS B
KoJIEOATENLHOM KOHTYpE. SIBIeHHe pe3oHanca. [lepeMeHHbIN TOK. AKTHBHOE, MHIyKTHBHOE H EMKOCTHOE
CONPOTHUBJIEHHE B LIENH NIEPEMEHHOTO TOKA. PaGoTa M MOIIHOCTH B LIEMH NIEPEMEHHOTO TOKa. lelicTByoMIEe
3HAYEHHE TOKA U HATIPSKEHHS.

/JTex/

52

OJIEKTPOMAT'HUTHBIE BOJIHBI

OKCIEepPUMEHTAIBHOE MOTyYEHHE dJIEKTPOMArHUTHBIX BOJH. CyIIecTBOBaHUE 3I€KTPOMArHUTHBIX BOJIH Kak
crnecTBUe ypaBHeHuit Makcsenna. JluddepennnansHoe ypaBHEHHE IEKTPOMarHUTHOH BOJIHBL. CBsI3b
MEXK/ly BEKTOPAMH HAIPSKEHHOCTHU 3JIEKTPUYECKOIO U MArHUTHOTO TOJIEH B 3JI€KTPOMArHUTHOM BOJIHE.
TIpenomiieHne 21EKTPOMArHUTHBIX BOJIH Ha IPAaHUIIE Pa3Jiena JABYX cpell. DHEPrUst U UMITyJIbC
9JIEKTPOMArHUTHBIX BOJIH.

/Cp/

Paznen 6. OITUKA

6.1

TEOMETPUYECKAS OIITUKA.

IlonsTue cBeToBOrO JTy4a. 3aKOH MPSIMONUHEIHOTO PACIIPOCTPAHEHUS CBETOBBIX JTyuel B OJHOPOIHBIX
cpenax. 3akoH oTpaxkeHus. 3akoH npenomienus. [puuuun depma. [onHoe otpaxenue. L{eHTpupoBaHHbIC
onTuyeckue cucteMbl. IIpeioMiieHne CBETOBBIX Jlyueil Ha TIOBEPXHOCTH ChEepHUECKOro 3epKaa.
IIpenomienue cBeta Ha ceprIecKoif MOBEPXHOCTH pasjiena AByX cpejl. ToHkue nuH3bL M300pakeHne
MPEAMETOB C IIOMOLLbIO JTHH3. OCHOBHBIC POTOMETPHYECKHE BEIMYHHBI.

/JTex/

6.2

DIeKTpOMarHUTHbIC KoneOaHus U BOMHBIL. I'eomerpuueckas ontuka /IIp/




6.3

MHTEP®EPEHIINA U INDPAKIMA CBETA

KorepeHTHOCTh 1 MOHOXPOMaTHYHOCTb CBETOBBIX BOJIH. IHTEp(epeHIms CBeTa, YCI0BUE MAKCUMYOB U
MuHIMyMOB. OmbiT FOHra. MHTepdepeHIys cBeTa B TOHKHX IUICHKaX M IIacTHHKaX. OnpeneneHue
mubpakimu. [punnun Iojirenca- @penenst. Metos 30u Openens. Audpakuus Ppenens Ha KPYriIioMm
otBepcTun U aucke. Audppakuuns Opaynrodepa Ha oguoi mesu. Andpakuus Opaynrodepa Ha
JUQPaKIMOHHON peleTKe.

[JTex/

6.4 JVICIIEPCHS U TIOJIAPU3ALIA CBETA
Jucniepcust cBeta. DIEKTPOHHAs TEOPHUst JUCIIEPCHH cBeTa. ECTECTBEHHBI 1 MOJISPU30BAHHbIN CBET.
TMonspusanys cBeTa NPH OTPAXKCHUM M MPEJIOMIICHUM Ha TPAHULE JBYX JUAJICKTPUKOB. [IpoxoxeHne ceera
4yepe3 aHU30TPOIHBIC KPHCTAILIBL. [1ospr3anioHHbIe IPU3MBI U TIOJIIpOUbl. 3akoH Mamoca. AHamn3
MOJSIPU30BAaHHOTO CBETa. BpallieHue miockocTu Mosipu3aiim.
/Cp/

6.5 Bounosas ontuxa /Ip/

6.6 Nurepdepenuns ceera. OnbiT FOHTa. (M3MepeHne JIMHHBI CBETOBO BOJIHBI C MOMOIIIBIO H(PAKIIMOHHON
pemerkn). (OnpeseneHue mokasaTens IpeoMICHHUs CTEKIAa C MOMOIIBI0 MUKpOcKota). /J1a6/

6.7 TIpoBepka 3akona Matoca. (Onpezenenue kodGduiMenTa noriomeHus npo3padynsix Texn). (OnpeneneHne
yIJIa MOJHOM nossipu3anun). /J1a6/
Pazpen 7. KBAHTOBASI ®U3UKA

7.1 KBAHTOBAS OIITHKA
TemnoBoe M3Iy4eHUE U ero Xapakrepuctiku. 3akoH Kupxroda. 3akonsl Credana - bonbiiMana 1 cMenieHus
Buna. ®opmyiisl Penes-/xunca u [Tnanka. ['unoresa [Tnanka. dortousl. Potoaddekr. YpaBHeHue
DiiHiTeliHa Juist BHelHero Gpotoaddexra. DHeprus u ummyise porona. JlasneHue ceera. Dpdext
Kommrona u ero snemenrapHast Teopusi. EAHHCTBO KOPITYCKYJISIPHBIX M BOJHOBBIX CBOMCTB
9JIEKTPOMArHUTHOTO M3JIy4CHHUS.
[TTex/

72 KsanTosas onruka /ITp/

7.3 JIEMEHTbI KBAHTOBOU MEXAHUKU U ATOMHOM ®U3UKU
CriexTpbl aTOMOB 1 MoJiekyJ1. CriekTp aroma Bogopoaa. Teopust atoma Bojoposa o bopy. I'mnoresa ne
Bpoitns. Ceoiicta Bonz je bpoiins. CooTHomenue HeonpenenenHocteit I'eiisen6epra. Bonxosas dyHkuus
M ee BepOATHOCTHast HHTepnperanys. HabmoaeMble BeINYHHBI B KBAHTOBOW MEXaHUKE M X H3MEPCHHSI.
Oo6uee ypasuenue [lpennnrepa. Crammonapaoe ypasuenue [lpeauurepa. JIBmkeHne cBOOOIHON YaCTHIBL.
JIBmkeHne B TIOTEHIIMANBHOM siMe. [ToTeHnnanbHbIi 6apbep. [apMOHHYECKUI OCIIMILIATOP. ATOM BOIOPOA
B KBaHTOBOH MexaHuke. CIiiH 21eKTpoHa. CIMHOBOE KBAaHTOBOE YMCIIO0. TIPUHIMI HEPa3IMYUMOCTH
TOXKJECTBEHHBIX YacTHLl. PepMHOHBI 1 6030HEI. [Tepruouueckas cucTeMa JIeMeHTOB MeHieneeBa.
/Jex/

7.4 DIIEMEHTBI KBAHTOBOI MEXaHUKH M aTOMHOM u3uku /I1p/

7.5 OmnpeneneHye TeMIepaTypHOR 3aBUCUMOCTH MHTEHCUBHOCTH U3JIy4€HUs] HUTH JaMIlbl HAaKaJIHBaHUS.
(M3yueHue 3aKOHOB TEIUIOBOTO U3JIYUYEHHs C IOMOIIBIO SIPKOCTHOTO TipoMeTpa.) /J1ad/

7.6 Dotorddekt. (CHITHE BOIBTAMIIEPHOA, TFOKCAMIICPHON M CIIEKTPATIBbHOM XapaKTepPUCTHK (OTOIEMEHTA U
ornpezeneHne padoThl BEIX0A NIEKTpoHa). /J1ad/
Paznen 8. ®PUBUKA ATOMHOI'O SIIPA U DJIEMEHTAPHBIX YACTHIL]

8.1 DJIEMEHTBI ®U3VK11 ATOMHOTI'O SIZIPA

Hedext Maccl ¥ sHeprus cBsizu sapa. CIMH spa  ero MarHUTHBIH MOMEHT. SInepHble cuibl. Mojenu sipa.
PajoakTHBHOE M3ITydeHHE H €r0 BUABL. -Paclajl. -u3JIydeHue. -M3IydeHue. SuepHble peakunuu 1 ux
OCHOBHbIE THIBIL. Peakuus nenenns sapa. Llennast peaknust nenenust. Peakins cHHTe3a aTOMHBIX si7iep.

/Cp/




8.2 OJIEMEHTBI ®U3MKHN SJIEMEHTAPHBIX YACTHI] 2 6
Kitacchl 31eMEHTapHBIX YaCTHUIL] U BUABI UX B3auMoAeicTBHiA. Knaccudukarms s3eMeHTapHbIX YaCTHIL.
IMpuHIHUI HEPA3THIUMOCTH TOXKIECTBEHHBIX YacTULl. CIIMH U IPYTHe KBAHTOBBIE YHCTIA HIEMEHTAPHBIX.
YacTH1bl ¥ aHTHYACTHIBL. B030HBI U (hepMHUOHBL. AXPOHBI H Me30HBI. JlenToHbI. IIpoMexyTouHbIe O030HbL.
KBapx#u U rimtooHsl.

/Cp/

Paznen 9. CAMOCTOSATEJIBHASA PABOTA

9.1 [Moxroroska k sexuusim /Cp/ 1 16
9.2 IMoaroroBka k nabopatopHsM pabotam /Cp/ 1 16
9.3 ToaroToBka K mpakTudeckum 3austusm /Cp/ 1 16
9.4 BrinosiHeHre KoHTpoIbHOI padots /Cp/ 1 8,6
9.5 IMoxroroska k nekuusim /Cp/ 2 8

9.6 ToaroToBka K mpakTudeckum 3austusm /Cp/ 2 16
9.7 [ToxroroBka k tadoparopHbM padortam /Cp/ 2 16

Pazgen 10. KouTakTHBIE Yachl HA aTTECTALMIO

10.1 KonTposnbHas pabora /KA/ 1 0,4
10.2 3ayer /KD/ 1 0,25
10.3 Komncynbranus nepen sx3ameHom /K3/ 2 2

10.4 Dx3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPHUAJIbI

O1LeHOYHbIC MaTepUallbl IS IPOBEACHHUS IIPOMEXKYTOUHOM aTTeCTaluy 00y4aloIuXcs IIPUBEICHBI B IPUIIOKEHHU K paboueii mporpaMme UCLUILIHHEL

@DopMBI U BUIBI TEKYIIEro KOHTPOILI 0 AUCIHIUTHHE (MOLYIII0), BUABI 3aJaHUMH, KPHTEPUH HX OLCHHUBAHMS, PACIIPEACICHIE OAILUIOB [0 BUIAM TEKYIIEro KOHTPOIL
pa3palaThIBAlOTCS IPENOJaBaTe/IeM AUCLHIUIHHBI C YIETOM e€ CHeLU(pUKH U TOBOISTCS O CBEACHHS 00YUAIOLUINXCS Ha [IEPBOM y4eOHOM 3aHSATHI.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIACTCS MPENOIaBaTeNIeM JUCIHUILIHHEL (MOIYJIs), KaK IPaBHIIo, ¢ ucnos3oanneM DMOC iy 1myTeM NpoBepKH MUCHMEHHBIX
paboT, NpeyCMOTPEHHBIX PabOYMMH IPOrpaMMaMH AUCUHUILIMH B PAMKaX KOHTAKTHOH pabOThl M CaMOCTOSTENIbHON paboTsl 00yyaroruxcs. st pUKCHpoBaHus pe3yIbTaToB
TEKyIIEro KOHTPOJIs MOXKeT ucrob3oBaThes DMOC.

6. YYEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHME JIUCITUIIJIMHBI (MOAYJIS)

6.1. Pexomennyemast iureparypa

6.1.1. OcHOBHas1 TMTEpPATYypa

ABTOpBI, COCTaBUTEIN 3arnaBue Mznarensc On. agpec
TBO, TOJ,
JI1.1  |Cagenbes 1. B. Kypc obmeii pusuku. T. 3. KBanroBas ontuka. Atomuas dusnka. Ousnka CaHKT- https://e.lanbook.com/b
TBepaoro Tena. Pu3rka aTOMHOTO sApa U JIEMEHTaPHBIX YacTHIL: yyeOHOe TlerepOypr: |ook/106893
nocobue Jlans, 2018
JI1.2  |Cagenses 1. B. Kypc obmeii pusuku. T. 2. DnexrpuuecTBo 1 MaruetH3M. Bonmsl. OnTuka: CaHkT- https://e.lanbook.com/b
yuebHoe nocobue IMetepOypr: |ook/98246
Jlans, 2018




ABTOPBI, COCTaBUTEITH 3arnaBue Wznatensc On. agpec
TBO, FOJ
JI1.3  |Casenses 1. B. Kypc obmeit ¢pusuku. T. 1. Mexanuka. MonekynapHas dusuka: yuebHoe nocobue |CaHKT- https://e.lanbook.com/b
TlerepOypr: |ook/113944
Jlansb, 2019
JI1.4 |Yepro A.T., BopooseB A.A., |O6mmas dpusuka Mocksa: http://www.book.ru/bo
Makapos E.®., Ozepos P. I1., KuoPyc, 2020 |ok/933946
Xpomos B.1.
6.1.2. lonoiHUTe/IbHAS JIUTEPATypa
ABTOPBI, COCTaBUTEIIH 3arnaBue W3narensc Ou. agpec
TBO, TOJ
J2.1 |Iankapun W.IL., KupssHos O6mas dusuka. COOpHHUK 3a1a4 Mocksa: http://www.book.ru/bo
A.IL., Ky6apes C.1., PasuxoBa KuoPyc, 2019 |0k/933565
C.M.
JI2.2  |BopoGbeB A.A., UeproB A.I'.  |3agaunuk no ¢pusuke MockBsa: http://www.book.ru/bo
KuoPyc, 2017 |0k/920827

6.2 UndopManoHHbIe TEXHOJIOTHH, HCIOJIb3YyeMble IPH OCYLeCTBIeHHH 00pa30BaTe/IbHOIO Mpolecca Mo AUCHUILIHHE (MOLYJII0)

6.2.1 IlepeveHb JIMIIEH3UOHHOI'O U CBOOOHO PACIPOCTPAHAEMOI0 IPOrPAMMHOI0 00ecredeHust

6.2.1.1|MS Office

6.2.2 Tlepeuenb npodeccHoHANBHBIX 023 JAHHBIX U MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1|EcrecTBeHHOHAy4HbII 00pa3oBaTenbHbIil moprai: http://en.edu.ru/

6.2.2.2|MexaynapoaHas npodeccuonanbHas 6a3a qaHHbIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3| KoncynpTaHT 1mioc

6.2.2.4|T"'apant ACITMDKT

7. MATEPHAJIbHO-TEXHUYECKOE OBECHIEYEHME JJUCHUIIJIMHBI (MOAYJIA)

7.

—

VuebHble ay IMTOPUH IS IPOBEACHNUS 3aHATHIT JIEKIIMOHHOTO THIIA, yKOMILIEKTOBAHHbIE CIICLIUAIM3UPOBAHHOI MEOEIBIO H TEXHHYECKIMH CPEACTBAMU OO0y YCHHSL:
MyJIbTHMEIHITHOe 060pyI0BaHKE ISl IPEAOCTaBICHHs yueOHOi HHPOPMALIK GOJIBIIOH ay INTOPUHU H/HIIM 3BYKOYCHIIMBalOIlee 000pyI0BaHHE (CTALMOHAPHOE HIIH
TIEPEHOCHOE).

7.2| YuebHble ay IUTOPUH TS IPOBEACHUS 3aHATHII CEMUHAPCKOTO THIIA, TPYIINIOBBIX U MHANBU/IYAIbHBIX KOHCYJIBTAIUN, TEKYIEr0 KOHTPOJIS M IPOMEIKYTOUHOM
aTTEeCTAlMK, YKOMIUICKTOBAHHbBIC CHELMAIN3HPOBAHHON MEOEIbIO H TEXHUUECKMMHU CPEJICTBAMU 00yUCHHS: MyJIbTUMEAHIHHOE 000py10BaHHEe W/UITH
3BYKOYyCHIIMBalolIee 000pyI0BaHue (CTAIMOHAPHOE HIIU IEPEHOCHOE)

7.3 |TlomerieHnst 1yt CAMOCTOSITE/IBHOM paboThl, OCHAIICHHBIC KOMITBIOTEPHOH TEXHUKOW ¢ BO3MOXKHOCTBIO MOAKITIOUCHHS K ceTH "MHTepHeT" n obecnedeHneM aocTyna
B JIEKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTENbHYIO CPElYy YHUBEPCHTETA.

7.4 |TlomenieHnst 1uIs XpaHEeHHs U IPOQUIIAKTHYECKOT0 00CITyKMBaHUS y4eOHOro 000py 10BaHUs




7.5|J1abopartopyu, OCHAIEHHBIE CTICIIHAIBHBIM JIAO0PATOPHBIM 000PYIOBAaHHEM:

7.6|JIabopaTopust MeXaHHKH, BKIIOUAIOLNIas: 610K d1exTponnsiii ®M1/1, maumua Ateyna @M1 1, mastauk Makcsemuia @M 12, yHUBEpCaIbHBIH MasTHUK
OM 13, mastHuk Obepdexa PM 14, moxyns FOnra u moxyns capura ®M 19, coynapenue mapos PM17;

7.7|J1abopatopust SIeKTpUYECTBa U MarHeTU3Ma, BKiItovatomast: crenapl TKO anekrpuyectBa M MarHeTusma, B ToM uncie ocumuiorpader C1-94, reHepaTopbl CUrHAIOB
Hu3KkodactoTHble [3-118, MCTOYHMKM MUTAHNUS, Mara3uHbl CONPOTUBIICHHI, Habop MoxyJeit OI1D;

7.8 |JTabopaTopust ONTHKH, BKIIOYAIOIIAsi KOMIUIEKT ONTH4Yeckoro obopynosanus PMC, B ToM duciie: 6a3bl ONTHIECKOI CKaMbH, MOJIYIPOBOJHUKOBBIE J1a3€PbI C
FOCTHPOBOYHBIM MO/TyJieM, (HOTONPHUEMHUKH, HAOOP JIMH3, IKPaHbI ¢ MacIITabHOW ceTKoii; aBroTpancdopmarop oxHodasHblid JIATP-2,5; komruiekT Gosuimii.




