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1. EJIU OCBOEHUSA JUCIIUILINHBI (MOAY JIS)

1.1 ]_ICJ'H) npenoaaBaHuA JUCHUILINHBI:

1.2| hopmupoBaHHe y 00yJarOMMXCS €CTECTBEHHOHAYTHOT'O MHPOBO33PEHHS; HAYTHOTO MBIIIICHHS; [IEITOCTHOTO
TIpeJICTaBICHNS O (PU3NUSCKUX 3aKOHAX OKPYXKAIOIIEro MUpa B MX CIMHCTBE M B3aMMOCBSI3H; HABBIKOB IIPHMEHEHHS
TIOJIOXKEHNH (hyHTAMEHTAIBHON (PU3MKHM ITPH PEIICHHH KOHKPETHBIX IIPEAMETHO-NIPOQIIIBHBIX 33a1a9; TEOPETHIECKOI U
IIPaKTUYECKOM 6a3bl Ul YCIEIHOI0 OCBOSHUS UIMU CIELUAIbHbIX JUCIIUILIUH.

1.3 38,)13‘{1/1 JUCHUILIWHBI

1.4] - ocBoeHHE 00yJarOIMMHUCS 3HAHNH 00 OCHOBHBIX (DH3MYECKUX SBICHHUSX H IIPOIECCAaX, OCHOBHBIX (DM3HYECKUX BETMIMHAX
1 (PM3MYECKNX KOHCTAHTaX, OCHOBHBIX (DU3MYECKUX 3aKOHAX M IPaHUNAX WX MPUMEHUMOCTH, (hyHIaMCHTAIBHBIX
(M3MYECKUX IKCIIEPUMEHTAaX U MX POJIM B PA3BUTHH HAYKH, HA3HAYCHUHN U IIPHHIUIIAX JICHCTBHS BKHEHIINX (DH3NUECKUX
pudopoB;

1.5 — mpnobperenne 00yJaroIIMICI yMEHHUH OOBSCHITH OCHOBHBIC HAOIIOJaeMBIC IPHPOIHEIC U TEXHOTCHHBIC SIBJICHHS 1
s¢dexTr! Ha Gaze 3aKOHOB KITACCHYECKOI U COBPEMEHHOH (DH3NKH;

1.6|— mpuobpereHne 00Y4AIOIIUMHUCS YMEHUH U HABBIKOB UCIIONB30BAHUS METOIUKH (DHU3MUESCKUX M3MEPEHUI U 00pabOTKH
IKCIIEPUMEHTATBHBIX JJAHHBIX, HCIIOJ30BAHMS METOIOB (PH3HIECKOr0 MOJICTUPOBAHUS JJIS PEIICHHST KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHHYECKHX 3a/1a4;

1.7|— npnobperenne 00yJarOIIIMICI HABBIKOB SKCILUTyaTallnl OCHOBHBIX TPUOOPOB U 000PYIOBaHHS COBPEMEHHOM
¢dusmnueckoii 1abopatopun, 00pabOTKU 1 UHTEPIPETUPOBAHUS PE3YIbTATOB IKCIICPHUMEHTA.

1.8

2. MECTO JUCHUTIIAHBI (MOAYJIST) B CTPYKTYPE OBPA30OBATEJIBHOM IMTPOTPAMMBbI

IMuxn (pa3zen) OIL: |Bl .0.10

3. KOMIIETEHIINY OBYYAIOIIETOCSI, ®°OPMHAPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIIATLTAHBI
(MOJLYJIST)

OI1K-1 CrnocobeH periath HHXEHEPHBIE 33/1a41 B IPO(ECCHOHAIBHOI AeITENbHOCTH C UCIOIb30BAHIMEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTH4ECKOro aHajln3a U MOJECIUPOBAHUS

OIIK-1.2 [TpuMeHseT OCHOBHbIE MOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JJIS PEIECHHs TPEeAMETHO-IPOMUIBHBIX 3a1a4

OI1K-1.3 IIpumeHsieT ecTeCTBEHHOHAYYHBIE METO/IbI TEOPETHYECKOTO U SKCIIEPUMEHTAIILHOTO HCCIIEIOBaHHUS OO BEKTOB, MPOIECCOB,
SIBJICHUIT; TIPOBOJTUT SKCIIEPHUMEHTBI 110 331aHHOI METOAMKE M aHATU3UPYET PE3yIIbTaThI

B pe3yabTare ocBOeHHS JUCHHUIIJIMHBI (MOIYJI51) 00y4arOIIHiics J0/KeH

3.1|3narh:

3.1.1| ocHOBHBIE MMOHSATHS U 3aKOHBI KJIACCHUECKOW U COBPEMEHHOMN (DU3HUKHU U UX POJIb B PEIICHUH MPEIMETHO-NPOPMIBHBIX 327124,

3.1.2| MeTOABI TEOPETUYECKOr0 U SKCIIEPUMEHTAIIEHOTO UCCIICJOBAHUS (PU3MUECKUX O0BEKTOB, MPOLIECCOB U SBJICHUH, METOAUKY
MpOBeIeHHS U 00pabOTKH Pe3yabTaTOB (PU3HMUYECKOTO SIKCIIEPUMEHTA

3.2| YmeTh:

3.2.1| ucnonb30BaTh OCHOBHBIC MOHATHS M 3aKOHBI (DU3HKH YIS PELICHUS MPEAMETHO-NPOMUIIBHBIX 3a/1a4;

3.2.2| npyMeHSITh METO/Ibl TEOPETUUECKOTO ¥ AKCIIEPUMEHTAIBHOT 0 UCCIIEIOBAHUS (PU3MYECKUX OOBEKTOB, POIIECCOB U SIBJICHUIA,
MPOBOAUTH (PU3UUYECKHE FKCIICPUMEHTHI 110 3aJaHHOM METOIUKE i 00pabaThIBaTh X PE3yIbTAThI

3.3|Baanern:

3.3.1| HaBBIKaMU NIPUMEHEHHSI OCHOBHBIX IMOHATHH U 3aKOHOB KJIACCHUECKOW M COBPEMEHHOH (PU3MKH ISl peLIeHHs TPEIMETHO-
poMIIbHBIX 3a/1a4; HABBIKAMH

3.3.2| nprMeHEeHNsT METOJIOB TEOPETHUECKOI0 M AKCIIEPUMEHTAIILHOTO UCCIIEI0BaHUS (PU3UIECKUX 00BEKTOB, MPOIIECCOB U
SIBJICHU#, HABBIKAMH [IPOBEICHHS (PU3MICCKHUX IKCIIEPUMEHTOB I10 38 JAHHONH METOAMKE 1 00pAOOTKH HX PE3yIbTaTOB

4. CTPYKTYPA U COAEPKAHHUE JUCIUIUINHBI MOAYJISA)

Kon HaunMeHoBaHue pa3/iesioB U TeM /BU]I 3aHATHS/ Cemectp /| HacoB | Ilpumeuanue
3aHATHS Kype

Pazpen 1. PUBNYECKHE OCHOBbI MEXAHUKH

11 KUHEMATUKA MATEPUAJIBHOW TOUKHU 1 4
IIpenmer u MeToaBI MEXaHUKU. Moaenn MaTepruaIbHONH TOYKH U TBEPIOTO Tela.
IonsTre cucTeMbl 0TcuyeTa. BekTopHOE M KOOPAMHATHOE OMMCAHUE IBIKCHUSL
MaTepuaabHol ToUkH. OCHOBHBIE KHHEMATHYECKUE XaPAKTEPUCTUKH
MaTepUalbHON TOUKH: pafilyC-BEKTOp, IEpEMEILEHUE, IPOHJCHHBIN TYyTh,
CpemHss ¥ MTHOBEHHAsI CKOPOCTh, CPEIHEE U MTHOBEHHOE YCKOPEHHE,
TaHTCHIMAIBFHOE 1 HOPMAJIbHOE YCKOpeHHe. BpamaTensHoe nBrukeHne
MaTepHaAILHOM TOUYKH. BEeKTOpPHI yrita moBopoTa, yriioBOi CKOPOCTH U YTIIOBOTO
yckopeHust. CBsI3b MEXy YTJIIOBBIMH H JINHCHHBIMH BeNIUHAMH. /JIek/




1.2

OHpe)ICJ'IeHI/IC IUDIOTHOCTH TBEPAOTr'O TCJIa HpaBPIJ'ILHOfI FeOMeTpPI‘-IeCKOfI (I)OpMI)I.

/J1a6/

1.3

KunemaTnka MaTepuaiasHO# Touku /I1p/

1.4

OCHOBbBI IMHAMUKU ITOCTYIIATEJIbBHOI'O IBVXXKEHUS TEJIA
ITocrynarensnoe nerxenue. llepserii 3akoH HeroTona. [loHsTHE HHEPTHON MacChI
Tena. Bropoii 3akoH HeroToHa u nonstue cuitbl. Tpernit 3akoH HetoToHa. Buas!
cui. Cuna TsHKEeCTH, CHjla BCEMUPHOI'O TATOTEHHUS, CHJIa YIIPYTOCTH, CHJIA TPEHHUSI.
HewnHnepumanbHbie cucteMbl oTcueta. LleHTpoOeKHbIE CUITBI HHEPIMU W CHJIBI
Kopwuomnuca. /Jlex/

1.5

OCHOBBI JAVMHAMHKH TOCTYTIATCIIbHOI'O ABMXKCHUS TCJIa /Hp/

1.6

W3y4eHune 3aK0HOB MOCTYIATENBHOTO IBMKEHUS C TIOMOLIBIO MAIIUHBI ATBY/IA.
/J1a6/

1.7

3AKOHbBI UIBSMEHEHU S 1 COXPAHEHIS UIMITYJIBCA, SQHEPTUN 1
MOMEHTA NMIIVJIbCA

Hmmynbc MaTepuanbHON TOYKU U MEXAaHUYECKOM CUCTEMBI, 3aKOH €r0 M3MEHEHHS
1 coxpaHeHHus1. LIeHTp Macc MEXaHMYECKON CUCTEMBI U YPaBHEHHUE €TI0 IBH)KEHHS.
Kunernueckas sHeprus U 3akoH ee u3MeHeHus. KoHcepBaTHBHBIE U
HEKOHCepBaTUBHbIE CUIbL. [loTeHnnanbHas sHeprus. CBA3b MEXIY
MOTEHIMAJILHOI SHeprueil U cuiioi. 3aKoH U3MEHEHUS U COXpaHEHUs IIOJIHOM
MEXaHUYECKON JHEPTUU CUCTEMBL. MOMEHT HMITYyJIbCa MaTEPUAIIBHON TOUKHU U
MEXaHHYECKOM CHCTEMBI, 3aKOH €r0 U3MEHEHHs U coxpaHeHus. /Jlex/

1.8

3aKOHBI U3MEHEHHS U COXpaHCHUS UMITYJIbCa, DHEPTUHU U MOMCHTA UMITYJIbCa /Hp/

1.9

IIpoBepka 3aKOHOB COXPAHEHUS UMITYJIbCa U SHEPTHH NP coyaapeHuu tei /J1ab/

1.10

JMHAMUKA BPAITATEJIBHOI'O AIBMXKEHIMS TBEPAOT'O TEJIA
OCHOBHOI1 3aKOH BpaIIaTeIbHOTO IBUYKEHHSI TBEPIOT'O TEJIa BOKPYT HEMOABHKHOM
ocy. MoMeHT uHepLMu. Brruncnenre MOMEHTOB HHEPIMU OHOPOIHBIX
cumMmeTpuuHbIX Tell. Teopema LlTeitnepa u ee npuMenenune. Kunernueckast

SHEPIysl BPAIaTeIbHOTO IBMKEHHS TBEPIOTO TEA.
/JIex/

111

JlMHaMuKa BpalaTenbHOro ABMKEHHUS TBeporo Tena /T1p/

112

VI3ydeHue TUHAMHUKH BPAIIATEIbHOrO ABMKCHHS C TOMOIIBIO MAasSTHHKA
Ob6epOeka. /J1a6/

1.13

Masitaik MakcBeuia. OnpezieneHie MOMEHTa HHEPLIMH TEN U IIPOBEPKa 3aKOHA
coxpaHeHus sHepruu. /J1a6/

1.14

MEXAHUWYECKUE KOJIEBAHUA

Onpenenenne kojaeOaHuid. XapaKTepPUCTUKNA FAPMOHUYECKUX KOJICOAHHIA.
dopmysia CIoKEeHUS IByX FapMOHHYECKUX KosieOanuii. [IpuMepsl konedaTenbHbIX
CHCTEM: MPY>KUHHBIN, MaTEMaTHYCCKUI U (PU3MYECKUI MAaITHUKH. Y paBHEHUE
3aTyXalolux KoueOaHui 1 ero penieHne. XapakTepUCTUKH 3aTyXaloMHX
KosieOaHui. YpaBHEHUE BBIHYK/JICHHBIX KOJICOAHUH O] ICHCTBUEM
TapMOHMYECKH M3MEHSIONIEICS BHEIITHEN CHUJIBI U €T0 pelieHue. SIpnenne
pe3oHaHca.

/JTex/

1.15

Mexanunueckue konebanus /T1p/

1.16

Omnpenenenre yCKOpEHMs CBOOOIHOTO MaIeHHMS TP ITOMOIIHA MATEMATHIECKOTO
MasTHHKa. /J1ab/

1.17

Onpenenenre MOIYISI CABUTA C MOMOIIBIO IPYXHHHOTO MasTHUKa. /JIab/

Paznen 2. TEPMOJUHAMUWKA U MOJIEKYJISAPHASA ®U3UKA

2.1

3JIEMEHTbI TEPMOJJMHAMUWKUA

OcHOBHBIE OIpeIeneHns U OHATHS TepMoanHaMuKe. HyreBoe Hagano
TEpMOAMHAMUKH U TIOHATHE TEMIIepaTypsl. TepMonuHaMiudecKue () yHKINH
cocrosHusl. IlepBoe Hauano TepmoauHaMuky. TennoeMkocTs. M3onponeccsl.
Bropoe Hagano TepMOIMHAMUKH B pa3INIHEIX (popMynupoBkax. [TorsaTne
ternoBoil MamuHbl. KITJ] Ternosoii mamunsl. Iukn Kapro u Teopema Kapho.
Hepasencrso Knaysnyca. Outporms. Tperbe Hauano TepMoxuHaMUKIL. /JIek/

2.2

OnemenTsI TepMoauHamMuk /TIp/




2.3

Ompenenenre ko3¢ dunmenHTa BI3KOCTH XKuaKkocTy o Meroxy Ctokca. /J1ab/

24

QJIEMEHTBI CTATUCTUYECKOU ®U3UKHN.

OCHOBHBIE MTOJIOKEHUS! KHHETUYECKOW TEOPUH UIICaIbHOr 0 ra3a. Y paBHEHUS
COCTOSIHVSI UACAIBHOTO ¥ PEAIBHOTO ra3a. Y paBHEHUE KMHETUYECKON TEOPUHU
ra3oB Juisi gaBieHus. @a3oBoe npocTpancTBO. O yHKIUS paclpeaeIeHusI.
Krnaccuueckas n kBaHTOBas cratucTuka. Pacnpenenenne Makcsena.
Bapometpudeckas popmyna. Pacnpenenenue bonbimana. [ToHATHE 0 KBAHTOBON
cratuctuke boze-DitHmTelina u ®epmu-L{upaka. CBA3b SHTPONUU C
TEPMOJUHAMHYECKON BEPOATHOCTHIO. SIBJIEHUS MTEpeHoca.

/JTex/

25

OrnpezieneHne OTHOLIECHHUS TEIUIOEMKOCTEH ra3a METOIOM anabaTHIeCKOro
pacumpenus. /J1a6/

2.6

OneMeHTHI cTaTucTHYecKoi (usukn /TIp/

Pa3nen 3. JIEKTPUUYECTBO U MATHETHU3M

31

SDJIEKTPOCTATHUYECKOE IIOJIE B BAKYYME

DnexTpryYecKuil 3apsi/] ¥ DIIEKTPpOCTaTHUECKOE TToJie. HanpsnkeHHOCTh U
MOTEHIIHA YJICKTPOCTATUIECKOro moist. CBOHCTBO CYMepO3UIHH JITs
ANEKTPOCTATUIECKUX MoJieh. CBsI3b My HANPSHKEHHOCTBIO
JNEKTPOCTATUIESCKOTO MOJIS M MOTEHIUAIOM. [T0TOK BEKTOpa HAMPSKEHHOCTH
ANEKTPUYIECKOr0 TOJISI Yepe3 MOBEPXHOCTh U TeopeMa [aycca. [IpumeHenue
TeopeMbl ['aycca K pacueTy 3JeKTpOCTaTHIECKHX moeil. TeopeMa o IUPKYIIAIUT
JUTSL BEKTOpA HATIPSHKEHHOCTH JIEKTPHYECKOTO OIS,

/JIex/

3.2

QJIEKTPOCTATUYECKOE TIOJIE B ITPOBOJJHUKAX 1 JIUSJIEKTPUKAX
DJIEKTPUYECKUNA AUTIOND U SJICKTPUUECKHHA JUIOIbHBIN MOMEHT. [{umonpHbIe
MOMEHTHI MOJIEKYJT AUAIEKTPUKA. [0NpHBIC M HETIONSPHBIC TUAJIEKTPUKH.
Tonspuzanus qusnekTpukoB. Bektop nonspusaruu. Teopema [aycca mist
BEKTOpa MOoNsApU3ali. BEKTOp 3JIeKTpUUeCKOro cMenieHus. Y CIOBUS Ha TpaHUIe
JBYX IUANIEKTPUKOB. [IpOBOTHUKN B 3JIEKTPOCTATUYECKOM IOJIE. DINEKTPOEMKOCTh
YEAMHEHHOT' 0 IIPOoBOIHUKA. KoHIeHCaTOpbl. DHEPrus CUCTEMBI 3apsaoB U

SIIEKTPUYECKOT'O TTOJIS.
/JIex/

3.3

DJIEKTPOCTATHYECKOE MOoJIe B BakyyMe U Beriectse /T1p/

3.4

Hccnenosanue snexktpocratuueckux noneil. (M3ydenue 3akona Oma.) /J1a6/

3.5

MOCTOAHHBIN SJIEKTPUYECKNHM TOK

VYcoBuA cyLIecTBOBaHUS TOCTOSTHHOTO AJIEKTPHYECKOro Toka. Cuiia 1 IIIOTHOCTh
TOKa. YpaBHEHHE HenpepbIBHOCTH. 3akoH OMa 111 OMHOPOJHOrO y4acTKa .
DJIEKTPOABIKYIIAS CUIIA U HanpspKkeHue. 3akoH OMa Ji1st HEOJJHOPOIHOIO y4acTKa
nenu. [IpaBuna Kupxroda. [Ipumepsl pacuera pa3BeTBICHHBIX JICKTPUYCCKUX
neneii ¢ nomoribio npaBui Kupxroda. Pabora 1 MOIIHOCT TOKa. 3aKOH
Jxoyns-Jlenna.

/JTex/

3.6

IocrosinubIi nekTpuyeckuid Tok /TIp/

3.7

MNOCTOAHHOE MATHUTHOE ITOJIE B BAKYYME U BEIIIECTBE
Marnntnas nuanyknus. 3akon buo-Casapa-Jlamnaca, MarauTHOE TI071€
JIBIKYIIETocs 3apsna, cuia Jlopenia, 3akon Amriepa. Teopema o MUPKYISLUHT 115
BEKTOpa MarHUTHOW MHAYKIWHU U ee ipuMenenue. Teopema ['aycca mmst
MarHUTHOTO TIOJISI.

MarHuTHbIE MOMEHTBI aTOMOB 1 MOJIEKYJ. BeKTOp HaMarHMYEHHOCTH BEIlleCTBa.
Teopema 0 IMPKYISAIHN IS BEKTOpAa HAMarHUUEHHOCTH. MarHuTHas
BOCHPHUHMYHMBOCTD ¥ MarHUTHAsI IPOHMULIAEMOCTH BeliecTBa. HampsskeHHOCTh
MarHuTHOTo 1oJisl. TeopeMa o MUPKYISIIN ISl BEKTOPBI HAIIPSYKEHHOCTH
MarHUTHOTO TTOJIS. Y CIIOBHSL TSI MAaTHUTHOT'O TOJISL Ha TPaHULE pa3ena AByX
cpen. lnamarueruky, napamarseTuky. GeppomMarHeTuku. MarHuTHBIN
rucrepesnc. Temneparypa Kropu. IIpupona peppomaraerisma.

/JTex/

3.8

INocrosHHOE MaTHATHOE ITOJIE B BaKyyMe U BemecTse /I1Ip/




3.9

OripeiesieHre OTHOIEHHS 3apsijia SIICKTPOHA K €r0 MacCe METO[OM MarHeTpOHa.
(Omnpenenenne ropu3oHTAIBHON COCTABIISIONICH HHAYKIMHA MATHATHOT'O TIOJIS
3emun) /J1a6/

3.10

Omnpenenenne paboTHI BBIXO/IA IEKTPOHOB U3 MeTasuia. /J1ad/

3.11

SJIEKTPOJMHAMUKA

3akoH sekTpoMaruuTHoN uHayKiun. [Ipasmio Jlenna. CriocoObl H3MEHEHMS
MAarHMTHOTO MOTOKA. [Iprupoia 3JIeKTpOMarHuTHOM UHAYKIMHU. SIBIcHIE
caMOMHYKIMH. MHIYyKTHBHOCTh. B3auMHast nHAyKuust. B3anumuast
UHIYKTUBHOCTB. Teopema B3auMHoCTH. TOK cMenieHus. Teopema o UpKyIIsui
MAarHMUTHOTO TI0JISL B CITy4ae NPUCYTCTBUS IEPEMEHHBIX DJICKTPHUCCKHX MOJICH.
VYpaBHeHus MakcBesia B UHTErpaiibHOU Gopme. /JIex/

3.12

OnexrpoauHamuka /I1p/

3.13

W3ydenue sBiaeHUs B3aUMHOIM HHIYKIWU.(CHATHE KPUBOW HAMArHUYUBAHUS U
METIIN THCTEepe3rca ¢ MOMOIIbI0 ociuiutorpada.) /Jad/

Paznen 4. KOJIEBAHUSA U BOJIHBI

41

DJIEKTPUYECKUE KOJIEBAHM S

Kone6arenbhbiii KOHTYp. CBOOOMHBIE HE3aTYXAIOIIUE U 3aTyXaOIIHe
rapMOHHYECKHE KoJieOaHus B KoyebaTeIbHOM KOHTYpe. DopMyna Jusl epruoja
kone6anuil. BeIHYK/ICHHbIC TApMOHHYECKUE KOJIeOaHus B KoJeOaTeIbHOM
KOHTYype. SIBnenue pe3onanca. [TepeMeHHBIN TOK. AKTHBHOE, HHIYKTUBHOE
€MKOCTHOE CONPOTHBIICHHUE B IEMTH MEPEMEHHOT0 TOKa. PaboTa U MOIIHOCTH B
IETTH IePeMEeHHOr0 Toka. JIeficTByIolee 3HaYCHHUE TOKA 1 HATIPSKCHHS.

/JIex/

4.2

OJIEKTPOMAT HUTHBIE BOJIHBI

DKCepUMEHTATBHOE MONTYYeHUE dJICKTPOMArHUTHBIX BONTH. CyIllecTBOBaHHE
JJIEKTPOMATHUTHBIX BOJIH KaK CJIEACTBHE YpaBHEHHI MakcBeuia.
JuddepeHnpanbHoe ypaBHEHHE IIEKTPOMATHUTHON BOJTHBL. CBSI3b MEXTY
BEKTOPaMH HAMPSDKEHHOCTH 3JIEKTPHYECKOr0 M MarHUTHOIO MOJICH B
JNIEKTPOMArHUTHOM BoJIHE. [IpeioMIIeHHE AIeKTPOMArHUTHBIX BOJIH Ha TPaHHMIIC
pasnerna IByX cpel. DHeprusi U UMITYJIbC dJICKTPOMAarHUTHBIX BOJIH.

/JTex/

4.3

Hccnenoanue 3aTyxaromunx KojaeOaHui B kosebareibkHoM KoHType /J1ab/

Paznen 5. OIITUKA

5.1

TEOMETPMYECKAS OIITHKA.

[NonsTue cBeToBoro iy4a. 3aKoH NPSMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETOBBIX
Jydeil B OTHOPOJHBIX CpeAax. 3aKoH OTpakKeHHs. 3aKOH mpenomieHus. [IpuHuun
®epma. [Tonnoe otpaxkenue. LleHTpUpOBaHHBIE ONITUYECKHE CUCTEMBI.
[penomMnenre CBETOBBIX JTydei Ha MOBEPXHOCTH CHEPUIECKOro 3epKaa.
IIpenomiieHue cBeta Ha chepUIecKoit OBEPXHOCTH pasjiena IByX cpei. ToHKue
JuH3bL. M300paskeHre npeMETOB ¢ TOMOIIbIO JIWH3. OCHOBHBIE

(bOTOMETPUYECKUE BETUYMHEIL.
/JIex/

5.2

DJIeKTpOMarHUTHbIC KoeOanus U BOJHbI. [ eomerpuueckas ontuka /T1p/

5.3

WHTEPO®EPEHINA 1 TUOPAKINMA CBETA

KorepeHTHOCTS 1 MOHOXPOMAaTUYHOCTH CBETOBBIX BOJH. MIHTEpdepeHuus cBera,
ycioBre MakcuMyoB 1 MUHUMYMOB. OnibIT FOHra. MHTepdepenis ceeTa B
TOHKHUX IUICHKaX U miactuHkax. Onpeaenenue nudpakuuu. [punimn [olireHca-
®penens. Meron 30n Openens. [udpakuns OpeHelns Ha KPYrioM OTBEPCTHH U
mucke. Jludppakuus @paynrodepa Ha oxHo# menu. Judpakius OpayHrodepa Ha
JTUPPAKIIUOHHOM peleTKe.

/JTex/

5.4

JUCTIEPCHSA U TTOJIAPU3ALIA CBETA

Hucniepcust cBeta. DNeKTpOHHAS TEOPUs Aucnepcun cBeTa. EctecTBeHHBIN 1
HOJNISIPH30BaHHBIH cBeT. [lonsapu3anys cBeTa IpH OTPAXKEHUH U MPETOMIICHUH HA
rpaHulle ABYX AUAIEKTPUKOB. [IpoxoxkeH1e cBeTa uepe3 aHU30TPOIHbIE
kpucTasbl. [lonspuzanuoHHble NPU3MBI U NOISpouasl. 3akoH Maitoca. AHanu3

MOJISIPU30BAHHOrO CBETA. BpallleHue I0CKOCTH MONAPU3AIIUH.
/Jlex/

5.5

Bomnnuosas orrtuka /I1p/




5.6

Wnrepdepenuns cera. Onbit FOHra. (M3MepeHne JIMHHBI CBETOBOH BOJIHBI C
MOMOILLIBIO TU(PaKkIHOHHON peweTkn). (Onpenenenue nokasaTesst MpeoMICHHS
CTEeKJIa C OMOIIBI0 MUKpOcKoma). /J1a6/

5.7

IpoBepka 3akoHa Maimoca. (Onpenenenne ko3 HIIeHTa TOTIOMICHUS
npo3payvHbIX Ten). (OnpeneneHne yriia noiHoH nonaspusanun). /J1ao/

Pazzien 6. SJIEMEHTBI CIIEIIUAJIBHOM TEOPUA
OTHOCHUTEJIIBHOCTH

6.1

Ilocrynatsl crienuanbHOM TeOpul OTHOCUTENBHOCTH. IIpeobpasoBanus JlopeHna.
CnencrBus u3 npeobpasoBanmii Jlopenna. MHTepBan Mexay COOBITUIMH.
Vmnynbe B crieluaibHOM T€OpUU OTHOCUTENBHOCTH. OCHOBHOM 3aKOH
PENATUBUCTCKOM AUHAMUKY MaTepUaIbHON TOUKU. DHEPrus B ClielUaIbHOM
TEOpPHH OTHOCUTENBHOCTH. /Cp/

Paznen 7. KBAHTOBASI ®U3UKA

7.1

KBAHTOBAS OIITHUKA

TemoBoe M3IIydeHUEe U €ro XapakTepucTiky. 3akoH Kupxroda. 3akons! Credana
- bonpiivana u cMemenus Buna. ®opmynsl Penes-/Ixxunca u [nanka. I'unoresa
ITnanka. @oronsl. @oroaddekt. YpaBHeHHE DHHINTENHA 11 BHEIHETO
boroaddexra. Dueprust u ummynbe porona. JaBnenue ceera. dpdext Komnrona
U €0 IeMEHTapHas Teopust. ENMHCTBO KOPIYCKYJISIPHBIX U BOITHOBBIX CBOWMCTB
JIEKTPOMArHUTHOI'O M3y4EHHUSI.

/JTex/

7.2

KBanroBas ontuka /TIp/

7.3

SJIEMEHTBI KBAHTOBOM MEXAHWKH U ATOMHOU ®U3NKHU
CriexTpbl aTOMOB U MoJieKyll. CIieKTp atoma Bofopoza. Teopus aToMa Bogopoaa
no bopy. I'mnoresa ne bpoiins. CeoiictBa BosH e Bpoiinsa. CooTHomeHue
HeomnpezaeneHHocTel Ieiizendepra. BonHoBas GyHKIMS U €€ BEpOITHOCTHAS
uHTeprperanys. HabmoqaeMble BETMYMHBI B KBAHTOBOW MEXaHUKE H UX
nu3Mmepenus. O0uiee ypaBHenue [lIpenunrepa. CrannoHapHoe ypaBHEHHE
IIpeaunrepa. JIBuxkenue cBOOOAHON YacTUIbl. [IBIKEHHE B TIOTEHIMATIBHOM sIMeE.
INorenumanpHbIid 6apbep. ['TapMOHUYECKUH OCIILIATOP. ATOM BOIOpO/Ia B
KBAaHTOBOH MexaHMKe. CruH »ekTpoHa. CIIMHOBOE KBaHTOBOE YKCIO. [IpuHiun
HEPa3INYMMOCTH TOXKAECTBEHHBIX YacTULl. DPepMUOHBI U O030HBI.

Ilepuoanueckas cuctema 3JeMeHTOB MeHeneena.
/JIex/

7.4

DJeMeHThI KBAHTOBOW MEXaHUKH M aTOMHOM (husuku /T1p/

7.5

OrmpenesnieHre TEMIIEPATyPHOH 3aBUCUMOCTH HHTCHCHBHOCTH M3Jy4CHHS HUTH
namnbl HakanuBaHus.(Doroaddexr.) /J1ad/

Pazpnen 8. PU3UKA ATOMHOTI'O SAIPA 1 DJIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTBI ®13UKH1 ATOMHOI'O SAAPA

Hedext maccel 1 3HEprus cBszu sapa. CIuH spa U ero MarHUTHBIA MOMEHT.

S nepusie cunsl. Mogenu sigpa. PannoakTuBHOE W3ITydeHUE U €T0 BUABL. -paclaj.
-M3JIy4CHHUE. -U3JIyueHHe. SIiepHbie peakiiui U UX OCHOBHbBIC TUIIBbL. Peakirust

nenenus sapa. Lennas peakuus nenenus. Peakiys CHHTE3a aTOMHBIX SIIED.
/JIex/

8.2

SJIEMEHTHBI ®M3UKU DJIEMEHTAPHbBIX YACTUL]

Kiacchl aneMeHTapHBIX YacTHIl U BUJIBI X B3auMmojercTeuid. Kinaccudukarus
9JIEMEHTapHBIX YacTUIl. [IpHHIMI Hepa3IMIUMOCTH TOXKJCCTBEHHBIX YACTHII.
CruH 1 Apyrue KBaHTOBBIE YMCIIa HJIeMEHTapHBIX. YacTUIIbI U aHTHYACTHIIBL.
Bo3oHbI 1 pepMHOHBI. APOHBI U Me30HEKI. JIenToHbI. [IpoMexxyTouHbIC 0030HBI.
Ksapxu u rt00HsbL.

/JTex/

8.3

DseMeHThI (PU3UKK aTOMHOTO Si/Ipa U AJIeMeHTapHbIX yactull. /TIp/

Paznen 9. CAMOCTOSATEJ/IBHAS PABOTA

9.1

Hoxaroroska k nexmusm /Cp/

18

9.2

Ioxroroska k mabopaTtopHeIM pabotam /Cp/

18

9.3

IoaroroBka k mpakTuueckuM 3aHsTusiM /Cp/

18




9.4 BrimonHeHne KOHTpOIBHOH padoTst /Cp/ 1 8,6

9.5 Ioxaroroska k 3auery /Cp/ 1 8,75
9.6 INoxroroska k nekrwsm /Cp/ 2 9
9.7 INoxroroBka K mpakTHYecKuM 3aHATIIM /Cp/ 2 18
9.8 INoaroroBka k 1adopatopHsiM pabotam /Cp/ 2 18
9.9 BrinonHeHne KOHTpOIbHOH padotsl /Cp/ 2 8,6

Pa3zges 10. KonTakTHBIE Yachl HA aTTECTAIMIO

10.1 KontponsHas pabora /KA/ 1 0,4
10.2 3ager /KA/ 1 0,25
10.3 KontponsHas pabora /KA/ 2 0,4
10.4 Oxk3amen /KD/ 2 2,35

5. OHEHOYHBIE MATEPHAJIBI

OrieHOYHBIE MAaTEPUAITBI TS IPOBEICHHUS MTPOMEKYTOTHOM aTTeCTAUK 00YYAIOIIUXCS IPUBEIACHBI B IPUIIOKEHUH K pabodeit
MporpamMMe JUCIUIUTHHEL.

DopMbI U BHIBI TEKYIIETO KOHTPOJIS 0 TUCIUIUIAHE (MOIYITIO), BUBI 3aIaHHI, KPUTEPHUU WX OLCHUBAHUS, paclpeeneHue 0aaoB
10 BHJaM TEKYIIEro KOHTPOJIS pa3pabaThIBAIOTCS MPENoAaBaTeseM TUCIUIUINHBI C YYETOM €€ CIeIM(UKH U JOBOSITCS 10 CBEJACHHS
00y4aroIIMXCs Ha MEPBOM yIeOHOM 3aHATHH.

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS MPEMoaBaTeeM JUCIUIUTUHBI (MOIYJIs), KaK MPaBHUIIO, TYyTeM MPOBEPKH
MTUCbMEHHBIX paboT, MPETyCMOTPEHHBIX PAOOYMMH MPOrpaMMaMHK JUCIHUILIHH B paMKaX KOHTAKTHOM

PpaboThl ¥ CaMOCTOATENILHON pa0OThI OOYUYArOIIHUXCS.

6. YAEBHO-METOJIMYECKOE M1 THPOPMALIMOHHOE OBECIIEYEHME JUCHUAIIIMHBI (MOY.JIST)

6.1. PexomeHnayemasi auTeparypa

6.1.1. OcHoBHas JIMTEpaTYpa

ABTOpBI, COCTABUTENN 3arnaBue Wz narensc D azgpec
TBO, TOJ1
JI1.1 [CaBenben U.B. Kypc obuieit pusuka [Dnexkrpornoe uznanue]: Yueounuxk. |CII0.: DU DBC "Jlanp"
B 3-x 1. T.1. Mexanuka. Monekyisipaas ¢usuka. — 12 — [M3marensc [http://e.lanbook.com/bo
€ u31., CTep. TBO ok/71760
«Jlanpy,
2016.
JI1.2 |CaBenner 1.B. Kypc obmeit pusnka [DnexrponHoe u3nganue]: Yueoruk. |CII0.: OU OBC «Jlaub»
B 3-x 1. T.2. DnekTpudecTBo U MarueTusMm. — 12 — e u3z., [M3marensc [http://e.lanbook.com/bo
crep. TBO ok/71761
«JlaHbY,
2016.



http://e.lanbook.com/book/71760
http://e.lanbook.com/book/71760
http://e.lanbook.com/book/71761
http://e.lanbook.com/book/71761

ABTOpBI, COCTABUTENN 3arnaBue Wz natensc DOi1. anpec
TBO, O]
JI1.3 |Cagennes U.B. Kypc obmeit pusuka [DnekrponHoe u3ganue]: Yueonuk. |CII0.: 91 OBbC «Jlanb»
B 3-x 1. T.3. KBanToBas ontrka. ATOMHas (pu3HKa. Uspatensc [http://e.lanbook.com/bo
®dusuka TBepaoro Tena. Pu3rka aTOMHOIO sIpa U TBO ok/71763
9JIEMEHTApHBIX YacTUll. — 4 — € u3]1., CTep. «JlaHby,
2016.
JI1.4 |Ilon pen. W.II. Oo6rmas ¢pusuka. CoopHUK 3a1a4 [DIeKTpoHHOE U3naHue] [MockBa 9BC BOOK.RU
[Tankapuxa / Ilanmkapun W.I1., Kupssaor A.I1., Kybapes C.I1., :KnoPyc, |https://www.book.ru/bo
PazunoBa C.M. 2015. 0k/915961
6.1.2. lonoTHUTEIbHAS IUTEPATypa
ABTOpBI, COCTAaBUTEIIU 3arnaBue W3 patensc On. anpec
TBO, O]
JI2.1 |T. 1. Tpodumosa ®usuka. B Tabnunax u Gopmynax: yuedHoe nocobue /  |[Mocksa 5B5C BOOK.RU
T.W. Tpodumosa. 5- ¢ u3a. [DneKTpoHHBIH pecypc] :KuoPyc, |https://www.book.ru/bo
2017 0k/920290
2.2 |T. U. Tpodumona Kypc dbuzuku ¢ npumepamu pereHus 3aaad B 2-X ToMmax. [Mocksa: 3bC BOOK.RU
Towm 1: yae6roe mocobue / T.U. Tpodumosa, KuoPyc,  [https://www.book.ru/bo
A.B. ®upcos. [DnekTpoHHbIH pecypc] 2017 0k/919561

6.2 I/IH(I)OpMaI.II/IOHHble TEXHOJOIMH, HCMMOJIB3YyEeMbI€ ITPH OCYLIECCTBJICHHUHU 06pa3OBaTean0r0 nmpouecca 1mo IMCuMIJInHe

(Mony.110)

6.2.1 Ilepevyenb JUUEH3MOHHOT0 M CBOOOHO PACIPOCTPAHSIEMOI0 IIPOrPAMMHOI0 00eceYeHus

6.2.1.1| Ubuntu

6.2.2 IlepeyeHn NpohecCHOHAIBHBIX §a3 JAHHBIX U HH(OPMANHOHHBIX CHPABOYHBIX CHCTEM

6.2.2.1

- OBC CamI'VIIC, pecypc nocrynen ¢ moobix [IK nociie perucrpanuu B 0MOInoTeKe.

https://samgups.bibliotech.ru

6.2.2.2

- OBC m3narennscrBa "Jlanp" (TeMaTHueckuil naket: MHXeHEepHO-TEXHUUECKIE HAyKN (KHUTH U3aTenbeTBa « Y ML

JKT»)). Pecypc nocrynen ¢ mo0bix [TK nociie peructpanyu ¢ 11000ro KOMIbIOTEpa By3a.

http://e.lanbook.com/

6.2.2.3

- OBC "Aiibykc", pecypc noctyreH ¢ moobix [1K mocine peructparyu ¢ 1r000ro KOMIIBIOTEpa By3a.

http://ibooks.ru/

6.2.2.4

- ®I'BOY «YueOHO-METOMUUECKUI LIEHTP Ha JKEJIE3HOOPOKHOM TpaHCHopTey. JJOCTYIT K MOJHBIM BEPCHUSAM KHUT
M3JIaTENbCTBA BO3MOXKEH Tocie peructpaimu Ha caiite MW Ta ¢ mo6oro [1K Hatero yHuBepcurera.

http://library.miit.ru/miitb.php

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCHUIIJIMHBI (MOAYJIS)

7.1

V4eOHbIe ayIMTOPHH JUTS IIPOBEICHHMS 3aHATHIA JISKIHMOHHOT'O THIIA, YKOMILUICKTOBAHHbIE CIIELUaIN3UPOBAaHHON MeOeIbIo 1
TEXHHYECKMMH CPeCTBAMU 00y4EHHs: MYIbTHMEANHHOE 000pyAOBaHKe IS IPEAOCTaBICHUs yueOHOi HH)OopMaLK
00JIBIIION ayANTOPHY F/WITH 3BYKOYCIIIMBAIOIee 000pyI0oBaHUE (CTAllMOHAPHOE MIIH IIEPEHOCHOE).

7.2

VYueOHbIC ayIUTOPHUH VIS IPOBEICHNS 3aHATHI CEMHHAPCKOT0 THIIA, TPYIITOBBIX X MHAWBUYaIbHBIX KOHCYIIBTAIINH,
TEKYILEro KOHTPOJIS U IPOMEXYTOYHOI aTTeCTalllK, YKOMILIEKTOBAaHHbIE CIICLHATM3UPOBAHHON MEOEIbIO H TEXHUYECKUMH
cpencTBamMu 00y4eHHS: MyJIbTUMEANHHOE 000pYAOBaHHE 1/MITH 3BYKOYCHIIHBAIOIIee 000pya0oBaHNe (CTAI[IOHAPHOE HITH

MIEPEHOCHOE)

7.3

[NomemieHust 111 CAMOCTOATENBHOM pabOTHI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOH C BO3MOXXHOCTBIO TIOIKITFOUSHUS K
ceru "MHTepHET" M 0OECIIeueHreM JOCTyIa B AIEKTPOHHYIO HH(POPMALIMOHHO-00Pa30BaTENFHYIO CPpeTy YHUBEPCUTETA.

7.4

INomemenus I XpaHEHHS U TPOPUIAKTHIECKOTO O0CITy)KUBaHUS yaeOHOTro 000pyI0BaHHS

7.5

.Ha60paTOpI/II/I, OCHAIICHHBIC CIICIIMaJIbHBIM Ha60paT0pHLIM 060py,HOBaHI/IeMZ



http://e.lanbook.com/book/71763
http://e.lanbook.com/book/71763
https://www.book.ru/book/915961
https://www.book.ru/book/915961
https://www.book.ru/book/920290
https://www.book.ru/book/920290
https://www.book.ru/book/919561
https://www.book.ru/book/919561

7.6

JIabopaTopusl MEXaHHUKH, BKIFOUAroImas: 010K anekTpoHHsii ®M1/1, mammuaa AtByna ®M11, mastark Makcsemna ®M12,
yHHUBepcanbHbIH MasTHHK @M 13, masTHIK O6epbexa @M 14, moxyns FOHra u Moxyns casura @M 19, coynapenne mapos
OM17;

1.7

JIaGopaTopus 3NIeKTpUYecTBa M MarHeTu3Ma, BKimogatomast: creHas! TKO snekTpudecTBa M MarHeTH3Ma, B TOM YHCIIE
ocumutorpagst C1-94, reHepaTops! CHrHAIOB HU3KoYacTOTHBIE '3-118, MCTOUHMKY TUTaHNMS, MAaTa3MHBI CONPOTHBIICHHUA,
Habop Moxyneit OII3;

7.8

JIaGopaTopws1 ONTHKH, BKJIIOYAIOIIAsk KOMIUIEKT ONTHYecKoro obopynoBarus PMC, B ToM guciie: 6a3bl ONTHYECKOH CKaMBH,
IOJTYIIPOBOAHHUKOBEIE JIa3ePhl C FOCTHPOBOYHBIM MOJYJIEM, (hOTOIIPUEMHUKH, HA0OP JIMH3, 9KPaHBI ¢ MACIITAOHOH CETKOM;
aBroTpaHchopmarop oxHodasHbi JIATP-2,5; komrutekT dorwii.
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