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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1| Lenp npenoaaBaHus AUCLMIIIMHBL

1.2 | dopmupoBaHze y 00yHAIONIMXCS €CTECTBEHHOHAYYHOTO MUPOBO33PCHHMS; HAYIHOTO MBIIIICHHS; IIEJIOCTHOTO
IIPE/ICTABICHNS O (DM3UIECKHIX 3aKOHAX OKPYKAOIIETO MUPA B X €IMHCTBE M B3aMMOCBSI3H; HABBIKOB IPUMEHCHII
MOJ0XKEHUH (PyHIaMEeHTaTbHON (PU3UKHU MIPU PEIICHUH KOHKPETHBIX IPEAMETHO-IPO(UIBHBIX 3a/1a4; TEOPETHUECKON U
[IPAKTUYECKOM 6a3bl 111 YCIEIIHOTO OCBOSHHS UMH CHELUAIbHBIX TUCLUIUINH.

1.3 | 3amauum JUCLUIUINHEL:

1.4 | — ocBOeHME 00YJArOMNMHUCS 3HAHUH 00 OCHOBHBIX (DM3WYECKUX SBICHHUAX U ITPOIIECCaX, OCHOBHBIX (PU3MUECKUX
BEJIMYMHAX U (PU3NUECKUX KOHCTAHTaX, OCHOBHBIX (PU3MUECKUX 3aKOHAX M TPaHUNAX UX MPUMEHUMOCTH,
(byHIaMEHTaIbHBIX (PU3UYECKUX IKCIIEPUMEHTAX U UX POJIU B Pa3BUTHU HayKH, HA3HAYECHUH W IIPUHIMIIAX JEHCTBHS
BaXHEHUIINX (PH3UIECKHUX ITPHOOPOB;

1.5 | — mpuobpereHre 00yJarOLMMUCS YMEHUH 0OBACHUTE OCHOBHBIC HAOMIOAAaEMbIC IPUPOTHBIC ¥ TEXHOTCHHBIC SBICHUSA U
3¢ dekTs! Ha 0a3e 3aKOHOB KIACCHIECKOH W COBPEMEHHOH (hH3HKH;

1.6 | — mproOpeTeHne 00YJarOIIMMHICS YMEHHH F HABBIKOB HCIOIB30BaHUS METOTUKH (DU3HUCCKIX H3MEPEHUH U 00paOOTKH
9KCTIIEPUMEHTANILHBIX JaHHBIX, UCTIOB30BAHMS METOJ0B (PU3UUECKOTO MOACTHPOBAHUS ISl PEIICHUST KOHKPETHBIX
€CTCCTBEHHOHAYYHBIX U TEXHUYCCKHX 337134,

1.7 | — mpuobpeTeHne 00yIarOMIMUCS HABBIKOB SKCIITyaTallil OCHOBHBIX IPHOOPOB B 000PYIOBaHUS COBPEMEHHON
¢duznueckoit 1aboparopuu, 06pabOTKH U MHTEPIPETUPOBAHUS PEIYIBTATOB IKCIIEPUMEHTA.

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

Hukn (pazoen) OIT: | b1.B.02

3. KOMIIETEHI[UY OB YYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLIATIINHBI
(MOJYJIST)

TIK-2: criocoOHOCTHIO MPOBOIUTH TEOPETHYCCKHIE M IKCIICPHMEHTAIIBHBIC HAYIHBIC HCCIICAOBAHMUS IO IOUCKY M IPOBEPKE HOBBIX
UJiell COBEPILICHCTBOBAHUS HA3EMHBIX TPAHCIOPTHO-TEXHOJIOTHYECKUX CPEICTB, MX TEXHOJIOTHIECKOTO 000PYIOBAHHS H CO3aHUSI
KOMIIJIEKCOB Ha X Oase

3HaTh:

METO/IBl TEOPETHYECKOTO H IKCIICPUMEHTAIBHOTO UCCIICNOBaHHS (U3MUCCKIX OOBEKTOB, IPOIIECCOB U SBJICHHM, HCIIONIB3yeMBbIe IS
TIOKCKA ¥ MTPOBEPKE HOBBIX HJICH COBEPIICHCTBOBAHISI HA3EMHBIX TPAHCIIOPTHO-TEXHOIOTHICSCKUX CPENICTB, X TEXHOJIOTHIESCKOTO
000pyIOBaHMS U CO3JJaHHS KOMITJIEKCOB Ha MX 0a3e

YMeTh:

TMPUMEHATH METOAbI TCOPETUYCCKOTO U DKCIIEPUMEHTAJIBHOTO NCCIEIOBAHNA (I)I/I3I/I‘IGCKI/IX 06’beKTOB, TIPOIICCCOB U HBJ’IGHI/II\/‘I,
HCIIOJIB3YEMbIC JId TIOUCKA U TIPOBEPKE HOBBIX ymeﬁ COBCPLICHCTBOBAHUSA HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTUICCKUX CPEACTB, UX
TEXHOJIOTHYCCKOT'O O60py,£[0BaHI/IH " CO3JIaHHA KOMITJIIEKCOB Ha UX Oase

Brnaners:

HaBbIKaMW IPUMCHCHUS METOAO0B TCOPETUUCCKOIO U SKCIICPUMCHTAJIBHOI'O HCCIICAOBaHUA (bHBI/I‘IeCKI/IX O6”beKTOB, IpOLIeCCOB U
S[BHCHI/Iﬁ, HCIIOJIB3YCMBIX IJIA ITOUCKA U IMTPOBEPKE HOBBIX uueu COBEPUICHCTBOBAHUA HA3CMHBIX TPAHCIIOPTHO-TEXHOJIOTHICCKUX
CPEACTB, UX TEXHOJOTHICCKOTO o6opy)1013aH14;1 " CO3JaHusA KOMIIJICKCOB Ha UX Oaze

OIIK-6:  crocoOHOCTEIO CAMOCTOSATEIHHO WIIM B COCTABE TPYIIIIBI OCYIIECTBIIATh HAYIHYIO ACSATEIEHOCTD, peatn3ys
CrienuabHble CPEACTBA U METO/IbI IOJTy4YCHHUsI HOBOTO 3HAHUS

3HaTh:

OCHOBHBIC TIOHSATHS U 3aKOHBI KIIACCUYCCKON U COBpCMCHHOfI q)I/I3I/IKI/I JUTST OCYHICCTBJICHUS HaquOﬁ JACATCIIBHOCTU, pCATTU3Yst
CII€HUaJIbHbIC CPCACTBA U METOAbI ITOJTYUCHHUA HOBOT'O 3HAHUS

YMeTh:

HCIOJIb30BaTh OCHOBHBIC MOHSATHS M 3aKOHBI KJIIACCUYECKOM U COBpeMCHHOfI q)I/ISI/IKI/I JUIL OCYILICCTBJICHUS Haquoﬁ JCATCIIBHOCTH,
pcain3ys CriCHaJIbHbIC CPEACTBA U METOABI IOJTYYCHH HOBOT'O 3HAHUSA

Brnaners:

HaBbIKaMW MPUMCHCHUS OCHOBHBIX MOHSATHH M 3aKOHOB KJIIACCHYCCKOU K COBpeMeHHOﬁ (bI/IBI/IKI/I IJIA OCYIICCTBJICHUA Hay'-lHOfI
JACATCIIBHOCTU, p€ANIN3Ysl CTICIUAJIIBHBIC CPEACTBA U METOJABI MOJTYUCHUA HOBOT'O 3HAHUA

B pe3syabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOYJIs1) 00y4aroluiics J0JKeH

3.1 |3uaTh:

3.1.1 | METOIbI TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS (PU3MUECKHX OOBEKTOB, TPOIECCOB U SIBIICHHIA,
WCTIOJb3YyeMbIe TSI TOUCKA M MPOBEPKE HOBBIX MW COBEPUICHCTBOBAHUS HA3€MHBIX TPAHCIIOPTHO-TEXHOJIOTUIECKUX
CPE/ICTB, UX TEXHOJOTHYECKOTO 000PYAOBAHUS U CO3IaHHs KOMITJIEKCOB Ha MX 0a3se;

3.1.2 | oCHOBHBIE TIOHATHSI U 3aKOHBI KJIACCHYECKON M COBPEMEHHON (DU3UKH Uil OCYILECTBICHUS HAyIHOU AEATEIbHOCTH,
peausys CIelHalIbHbIE CPeCTBA 1 METO/IBI TTOJIYIEHHSI HOBOTO 3HAHUS

3.2 | YMeTh:




3.2.1

MPUMEHSTH METOJBI TECOPETHIECKOTO U SKCIIEPUMEHTATBHOTO HCCIeOBAHNS (PU3NIECKUX 00BEKTOB, TPOIIECCOB U
SIBIICHUI, UCIIOJIb3YEMBIE JIJIsl IOMCKA U IIPOBEPKE HOBBIX MJIEH COBEPLICHCTBOBAHUS HA36MHBIX TPAHCIIOPTHO-
TEXHOJIOTUUECKHUX CPEACTB, NX TEXHOJIIOTHIECKOTO 000PYIOBaHMS U CO3JaHMs KOMIUIEKCOB Ha HX 0ase;

322

HCMOJIb30BaTh OCHOBHBIC TTOHATHS U 3aKOHBI KJIACCUYECKOU 1 COBpeMCHHOﬁ (1)1/13I/IKI/I AJIA OCYHIECTBJICHUA Hay'lHOfI
ACATCIIbBHOCTH, pCain3ys CIICHHUAJIBHBIC CPEACTBA U METOABI ITIOJTYYCHHS HOBOI'O 3HAHUSA

33

Baanern:

3.3.1

HaBbIKaMU IPUMCHECHHA METOJ0B TCOPETUUCCKOTO U SKCIICPUMCHTAJIBHOT'O UCCIICAOBAHUS (I)I/ISI/I‘{CCKI/IX 06’B€KTOB,
IponIecCoB U HBHCHHﬁ, HCIOJIB3YECMbIX JJI ITOMCKA U ITPOBEPKE HOBBIX I/II[CfI COBCPUICHCTBOBAHUS HA3E€MHBIX TPAHCIIOPTHO
-TEXHOJIOTHYECKUX CPEACTB, UX TEXHOJIOTUICCKOT'O 060pyI[OBaHI/ISI " CO3JJaHHs KOMIIJICKCOB Ha UX 6336;

332

HaBbIKaM¥W IPUMEHEHUST OCHOBHBIX TOHATUN U 3aKOHOB KIIACCUYCCKON U COBpeMeHHOfI (I)I/I3I/IKI/I JUTL OCYHICCTBIICHUSA
Hay‘IHOﬁ ACATCIBbHOCTH, pealin3ys CICHUAJIbHBIC CPEACTBA U METOAbI MOJTYUCHUA HOBOI'O 3HAHUS

4. CTPYKTYPA U COJEPKAHUE JUCHUIIIMHBI (MOIY.JIS)

Kog

3aHATUA

HaumeHnoBanue pa3jieioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos

/ Kypc

IIpumeuyanue

Paznen 1. PUZNYECKHE OCHOBBI MEXAHUKHA

1.1

KNHEMATUKA MATEPUAJIBHOM TOUKI IIpenmer u 1 4
METO/Ibl MEXaHUKU. Mojenu MaTepralbHON TOUKHU U TBepaoro tena. [lonsatue
CHCTEMBI OTcUeTa. BeKTOpHOE U KOOPAUHATHOE ONUCAHHUE ABUKEHUS
MaTepualbHOU TOYKH. OCHOBHBIE KUHEMATUUECKHE XaPAKTEPUCTHKU
MaTEpUAIIbHON TOUYKH: PaJUyC-BEKTOP, IIEpEMEILIECHHE, IPOUCHHBIN IIyTh,
CpeIHsIs U MTHOBEHHAs! CKOPOCTh, CPEIHEE U MTHOBEHHOE YCKOPEHHE,
TaHTEeHIIMAIbHOE U HOPMAIIbHOE YCKOpEHUe. BpaaTensHoe IBHKEHUE
MaTepUallbHOU TOUYKH. BEKTOpBI yIila IOBOPOTA, YIIIOBOM CKOPOCTU U YIIIOBOIO
yckopeHus. CBA3b MEX/Iy YIIIOBBIMHU U IMHEIHBIMU BenuduHaMu. /JIex/

1.2

Onpenenenue MIOTHOCTH TBEPAOTO Tela MPaBUIIbHONW T€OMETPUUECKON 1 4
¢dopmsr. /Cp/

1.3

Kunemartnka mocrymarensHoro asrkenus /I1p/ 1 2

1.4

OCHOBbBI IMHAMUKU ITOCTYITATEJIbHOI'O ABMXKEHUW A TEJIA 1 4
IloctynarensHoe aBuxenue. IlepBblit 3akoH Hptorona. [lonsTHe nHEpTHOM
Macchl Tena. Bropoit 3akon HbtotoHa u nonsitue cuiel. Tperuit 3akoH HproroHa.
Bunst cun. Cuna TsKeCTH, CHila BCEMUPHOTO TATOTEHUS, CUJIa YIIPYrOCTH, CHIIa
Tpenus. HemnepuuanbHeie cucteMsl otcuera. L{eHTpoOeKHbIe CHITbI MHEPIIUU 1
cuisl Kopuosuca. /JIex/

1.5

OCHOBBI IMHAMUKH ITOCTYIATENEHOTO IBIKEeHHS Tena /T1p/ 1 2

1.6

N3ydyeHune 3aKOHOB MOCTYIMATEIFHOTO IBUKEHUS C TIOMOIIBIO MAIIUHBI 1 2
AtByna. /J1a6/

1.7

3AKOHBI UIBMEHEHUA 1 COXPAHEHHWA UMITYJIBCA, SHEPTUU U 1
MOMEHTA UMITYJIbCA Wmmynbc
MaTepUaIbHONW TOYKH U MEXAHUYECKOM CHCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. LIeHTp Macc MEXaHHUECKOH CHCTEMBI U YPABHEHUE €ro ABMKEHUSI.
Kunernyeckast sHeprus 1 3akoH ee u3MeHeHus. KoHcepBaTHBHBIE U
HEKOHCEpBaTHBHbIE CUIIbL. [loTeHIanbHast s3Heprus. CBsi3b MEXIY
MIOTEHIINATIBHON HEprUuel U CHIoil. 3aKOH M3MEHEHHS U COXPaHEHHS TIOJTHON
MeXaHW4ecKoil SHepruu cucTeMbl. MOMEHT UMITyIbca MaTePUaAIbHON TOUKH U
MEXaHHYECKOH CUCTEMBI, 3aKOH €T0 H3MEHEHHs 1 coxpaHeHust. /Cp/

18

1.8

3aKOHBI I3MEHEHHS I COXPAHEHHUSI UMITYJIbCa, SHEPIUH K MOMEHTA 1 2
nmirynsca /I1p/

1.9

ITpoBepka 3aKOHOB COXPAHEHUS UMITY/IbCa U SHEPTHHU MIPH coynapeHuu tei /J1ab/ 1 2

1.10

JANHAMUKA BPAILIATEJIBHOI'O IBMJXEHM S TBEPOI'O TEJIA 1 24
OCHOBHOM 3aKOH BPaIIaTEILHOTO JIBUYKEHHS TBEPIOTO TeJla BOKPYT
HEeMNoABWKHOU ocu. MOMeHT uHepuuu. Beruncienre MOMEHTOB HHEPLUU
OJIHOPOJHBIX CHMMETpHUYHBIX Teil. Teopema [llTeliHnepa u ee mpuMeHeHHeE.
Kunernueckas sHeprus BpalaTeiabHOTO ABMKEHHUS TBEPAOTO Tea.

/Cp/

M3yuenne nuHaAMUKHU BpalaTebHOTO JIBUXKEHUS C TIOMOIIIbIO MasTHUKA 1 2
Ob6epOexa. /J1a6/

1.12

Masitauk MakcBemna. OmnpeesieHre MOMEHTa HHEPIMHU Tell U [TPOBEpKa 3aKOHA 1 6
coxpaHenus suepruu. /Cp/




1.13

MEXAHWYECKHE KOJIEBAHUWA

Onpenenenne konedbaHui. XapakTepUCTUKU FAPMOHUYECKUX KoJaeOaHuil.
Dopmyna CIIOKESHUS ABYX TApPMOHHUECKUX KosteObaHui. [Iprumepst
KoJIeOaTeNbHBIX CHCTEM: MPYKUHHBIN, MATEMAaTHUCCKUH U (pusmaeckuii
MasITHUKH. YpaBHEHHUE 3aTyXalOMUX KoJeOaHUH 1 ero pelieHue.
XapaKTepUCTUKHU 3aTYXaIOMMX KoeOaHui. Y paBHEHNE BBIHYK/ICHHBIX
KOJIe0aHUH 1O JeWCTBIEM TapMOHUIECKH H3MEHSIONIESHCSl BHEIITHEH CHITBI U €TO
peluenue. SIBieHue pe3oHaHca.

/Cp/

18

1.14

Ornpenenenre ycKOpeHus: CBOOOIHOTO MaAeHUs IPU MOMOIIK MaTEMATHYECKOTO
masitHuka. /Cp/

1.15

OnpeneneHne MOTYIIS CIBUTA ¢ TIOMOIIBIO MIPYKHUHHOTO MasTHUKa. /Cp/

Pazgen 2. TEPMOJINHAMUWKA 1 MOJIEKYJIAPHASA ®U3UKA

2.1

OJIEMEHTBI TEPMOJAVNHAMUMKU OcCHOBHBIE
oIpeieNIeHHs U MOHATUS TepMoauHaMuku. HyneBoe Hauano TepMOIMHAMUKY U
MOHATHE TeMIepaTypsl. TepmoauHamMudeckue GpyHKIUU cocTosHUsA. [IepBoe
Hauano tepmoanHaMuky. Ternoemkocts. M3onporneccel. Bropoe Hayano
TEePMOANHAMUKH B PA3IUYHBIX (GopMynmnpoBKax. [IoHATHE TEIIOBOI MAIIHEIL.
KIIA rennosoi Mamunsl. Iuxin Kapro u reopema Kapro. HepaBeHcTBoO
Knaysnyca. Durponus. Tperbe Hauano TepmoanHamMuky. /Cp/

18

2.2

SJIEMEHTBI CTATUCTUYECKOUN ®U3NKU.

OCHOBHBIC TOJIOXKEHHSI KHHETHYIECKOI TEOpHH UIeaTbHOTO Ta3a. Y paBHEHHS
COCTOSIHUS HACAIFHOTO U PEaJbHOTO ra3a. Y paBHEHNE KHHETHIECKOH TEOPHHU
ra3oB Jurs nasieHus. ©azoBoe npocTpaHcTBO. DYHKIUS paciipeieIeH s
Kiraccnueckast m KBaHTOBas CTaTHCTHKA. Pactipenenenne Makcemia.
Bapomerpuueckas popmyna. Pacnpenenenne bonpumana. [Monstue o
KBaHTOBOH cTatuctuke bose-OinmTeltHa u @epmu-/lupaxa. CBsI3b SHTPOIUH C
TEPMOJMHAMHUYECKOI1 BEPOSTHOCTBIO. SIBIICHUS IepeHoca.

/Cp/

18

23

Onpenenenne ko3 duimenta BI3KOCTH KUIKOCTH 110 MeToy CTokca.
(Ompenenenne OTHOLIEHUS TEINIOEMKOCTEH ra3a METOJ0M aInabaTHIeCKOro
pacumpenus.) /Cp/

Paznen 3. JIEMEHTBI CIIEIIMAJIBHOU TEOPUHN
OTHOCHUTEJBHOCTH

3.1

INocTynats! criennanbHOM TeopuH OTHOCHTENBHOCTH. [Ipeobpa3oBanus
Jlopenna. Caencrus u3 npeobpasosanuii Jlopermna. MuTepBan Mexty
coObITHAMHU. VIMITyIIbC B CIIEIMaNbHOM TEOPUU OTHOCUTENBHOCTH. OCHOBHOI
3aKOH PEJITHBUCTCKON TMHAMHIKH MaTepHAIBHOW TOUKH. DHEPTHS B
CTeUAILHON TeOpUU OTHOCUTENbHOCTH. /Cp/

24

Pazgen 4. JJIEKTPHYECTBO U MATHETHU3M

4.1

SJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

DJeKTpuUYecKui 3apsi] U dIIeKTpocTaTuyeckoe nose. HanpsokeHHOCTh 1
MTOTEHIUAT 3IEeKTPOCTATHUECKOTO 1OoJIs. CBOMCTBO CYMEPIO3UITHH IS
ANEKTPOCTATHUECKUX MoJIeH. CBsI3b MEX Ty HANPSKEHHOCTBIO
3JIEKTPOCTaTUYECKOI0 101 U MoTeHanoM. IIoTok BekTopa HalpsyKEHHOCTH
3JIEKTPUYECKOTO MOJIS Yuepe3 OBEPXHOCTh U TeopeMa ['aycca. Ilpumenenue
TeopeMbl ["aycca k pacyery anekTpocTaTHuecKux nosied. Teopema o LUPKyIALAN
JUISL BEKTOPA HAIIPSXKEHHOCTH AIIEKTPUYECKOTO MOJISL.

/JTex/

4.2

DJIEKTPOCTATUYECKOE I10JIE B [TPOBOJIHUKAX U JUDJIEKTPUKAX
DNEeKTPUYECKUN TUTIONb U IIEKTPUUECKUNA AUTIOIBHBIA MOMEHT. [IumonbHbIe
MOMEHTBI MOJIEKYIT qu3JIeKTpuKa. [TonspHbIe U HETOSIPHBIEC AUAICKTPUKH.
Tonspuzanusa qusnextpukoB. Bekrop nmonspuzanuu. Teopema ["aycca st
BEKTOpa MOJISIpU3alii. BEeKTop 3JIeKTpUUecKoro cMelieHus. Y cJIoBUs Ha
rpaHMLIe IBYX AUINEKTPUKOB. [IpOBOTHUKH B 3JIEKTPOCTATHYECKOM TIOJIE.
DNEKTPOEMKOCTh YeIMHEHHOTO MPoBOAHNKA. KOoHIeHCaTOphl. DHEpIrus CUCTEMBI
3apAI0B U AIEKTPUUECKOTO TTOJII.

/Cp/

24

43

DJIEeKTPOCTaTUUECKoe o€ B BaKyyMe U Bemectse /I1p/

44

IMpumenenue reopembl Octporpaackoro-I'aycca ajis pacuera
anekTpocTraTudeckux monei. Cernerosnextpuku /Cp/

18




4.5

HccnenoBaHue 3MeKTpoCTaTUIECKUX monelt. /J1a6/

4.6

MOCTOAHHBIN JIEKTPUYECKHNHN TOK

VYcinoBusl CyIIECTBOBAHUS IIOCTOSIHHOTO 3JIEKTPUUYECKOro Toka. Cuia u
IUIOTHOCTH TOKA. YpaBHEHHE HENPepBIBHOCTH. 3akoH OMa [T 0JJHOPOHOTO
ydacTKa Ieny. DIeKTPOABMKYIIAsl CHila U HanpsbkeHue. 3akoH OMa [uis
HEOJHOPOIHOTO ydacTka renu. [Ipasuna Kupxroga. Ilprmepsr pacaera
Pa3BETBIICHHBIX MICKTPUIECKUX IeTIel ¢ moMoisio npasm Kupxroda. Pabota u
MOIIHOCTh TOKa. 3akoH Jxoyns-Jlenua.

/JTex/

4.7

IocTosHHEIN 3nekTpudeckuii Tok /T1p/

4.8

W3zyaenne 3akona Oma. /Cp/

4.9

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME U BEILIECTBE
MaruutHas naaykuus. 3akon buo-Casapa-Jlannaca, MarHutHoe mnose
JBIDKYILETrocs 3apsaja, cuia Jlopenua, 3akoH Ammnepa. Teopema o nupKyasuuu
JUIsl BEKTOpa MarHUTHOM MHAYKLMU U ee npuMeHeHue. Teopema ["aycca aiis
MarHUTHOTO THOJIA.

MarsHuTHble MOMEHTBI aTOMOB M MOJIEKY/I. BEKTOp HAMAarHU4YEHHOCTH BEILECTBA.
Teopema o HUpPKYNIANK AT BEKTOpa HAMATHUYEHHOCTH. MarHuTHas
BOCIPUMMYHMBOCTh U MarHUTHAs IPOHUIIAEMOCTD BellecTBa. HampskeHHOCTD
MarHuTHOTIo noJisl. TeopeMa o MUPKYIALUY U1 BEKTOPBI HAIIPSKEHHOCTU
MarHUTHOTIO NOJI. Y CJIOBUS UL MATHUTHOTO II0JIS HA TPAaHULIE pa3ielia AByX
cpen. Jnamarneruku, napamarieTuku. deppomarseTuk. MarHuTHbINA
rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerisma.

/Cp/
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4.10

OmnpeneneHre OTHOIICHNUS 3apsiia AIEKTPOHA K €T0 Macce METOI0M
MarHetpoHa. /J1ab/

4.11

Ormnpenenexre rOpH30HTAIBHON COCTABIISIONICH HHIYKIIUA MATHUTHOTO OJIS
3emnu. /Cp/

4.12

OrmpeneneHue paboTHI BEIXOA IMEKTPOHOB U3 MeTaita. /Cp/

4.13

QJIEKTPOAUHAMUKA

3akoH 31ekTpoMarHuTHOM nHaykuuu. IIpaBuino Jlenua. CiocoObl U3MEHEHUs
MarHUTHOTO MOTOKa. [Iprpo/ia 371eKTpOMarHuTHOW HHAYKITUH. SIBIeHue
caMOMHIyKUMHU. HaykTuBHOCTh. B3aumuast nunaykius. Bzaumuas
UHAYKTUBHOCTB. TeopeMa B3auMHOCTH. Tok cMmelieHus. Teopema o HUPKYIALUU
MAarHUTHOI'O I0JIS B CIydae MPUCYTCTBUSI IEPEMEHHBIX IEKTPUUECKUX HOJIEH.
Ypapuenus MakcBeiia B uHTerpaibHoi ¢popme. /Cp/

24
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CHsATHE KPUBOW HAMarHWYMBAHUSA M METIIN THCTEPE3Nca C TOMOIIBIO
ocrtorpada. /Cp/

4.15

Wzydenue siBiaeHus B3aUMHOM nHAyKIuH. /J1ab/

4.16

V3ydeHne MarHUTHBIX CBOWCTB (peppoMarHeTHkoB. /Cp/

Pasnea 5. KOJIEBAHUSA U BOJIHBI

5.1

SJIEKTPUYECKUE KOJIEBAHUA

KonebarensHbrii kKoHTYp. CBOOOIHEIEC He3aTyXaIONIHE U 3aTyXalONIHe
rapMOHMYECKHE KoJieOaHus B KosiebaTensHOM KoHType. DopMyna s eproaa
konebaHMi. BeIHYKI€HHBIE TapMOHUYECKHE KOJIeOaHHs B KOJIeOaTENbHOM
KoHTYype. SIBreHne pesoHaHca. [lepeMeHHEIN TOK. AKTHBHOE, HHIYKTHBHOE 1
€MKOCTHOE COIIPOTHBIICHHE B IIETIH IEPEMEHHOTO TOKa. PaboTa 1 MOIIHOCTE B
L[eNU TIePeMEHHOT0 ToKa. JleiicTByromee 3HaUeHIE TOKA U HAIPSHKEHNUS.

/Cp/

12

52

OJIEKTPOMAT'HUTHBIE BOJIHBI

OKCIepUMEHTAIBHOE TT0JTyIeHNE HICKTPOMArHUTHEIX BOJH. CyIiecTBOBaHNE
9JIEKTPOMArHUTHBIX BOJIH KaK CIEeICTBHE ypaBHEHU Makcsea.
JuddepeHnpaipHOe ypaBHCHUE JIICKTPOMATHUTHOW BOJHBL CBSI3b MEXKIY
BEKTOPAaMH HaIIPSDKEHHOCTH 3JIEKTPHYECKOTO ¥ MATHUTHOTO TIOJICH B
JIEKTPOMArHUTHOH BoiHE. [IperoMiIeHue 21eKTpOMarHUTHEIX BOJIH HA TPAHUIES
paszzena AByX cpell. DHEprys U UMITYJbC ANEKTPOMAarHUTHBIX BOJIH.

/Cp/

12

53

HccnenoBanne 3aTyxarommx Koebanui B konedarenbHoM KoHType /Cp/




Pazgen 6. CAMOCTOSATEJIBHAS PABOTA

6.1 IMoaroTtoBka k siexiusim /Cp/ 7
6.2 IMoaroroska k mpakTHueckuM 3aHATHsIM /Cp/ 10
6.3 Ioaroroka k maboparopHeiM padotam /Cp/ 12
6.4 BrimonHeHHE 1BYX KOHTPOIBHBIX paboT /Cp/ 17,2
Pasznen 7. KoHTaKTHBIE Yachl HA aTTECTALMIO
7.1 Kontpomsabie padotsr /KA/ 0,8
7.2 Koncynsramms nepex sx3amerom /K3/ 4
7.3 Dx3amen /KD/ 0,7
Pazgen 8. OIITUKA
8.1 T'EOMETPUYECKAS OIITUKA. 9
[oHsATHE CBETOBOTO JTy4a. 3aKOH MPSIMOIHMHEHHOTO PacHpOCTPaHEHHS CBETOBBIX
Jydeit B OTHOPOMHBIX Cpefax. 3aKOH OTPaKEHHs. 3aKOH MPEIOMIICHHS.
IIpunnun ®@epma. I[lonHoe oTpaxenue. LleHTpUPOBaHHBIE ONTUYECKUE CUCTEMBI.
[penomieHe CBETOBBIX JIydei Ha MOBEPXHOCTH CHPEPUIECKOTO 3epKaa.
[pemomienue cBeta Ha chepuIecKoil MOBEPXHOCTH paszeia ABYX cpel. ToHkue
nuH3BL. 300paxkeHre IPEAMETOB ¢ TOMOIIBI0 JINH3. OCHOBHBIE
(hoTOMETpUYECKIE BETUIHUHBI.
/Cp/
8.2 Onpenenenue mokas3ates IpeTOMIICHHS CTeKIIa ¢ IIOMOIIbI0 MUKpockona. /Cp/ 4
8.3 UHTEP®EPEHLINA U AUDPAKIMA CBETA 2
KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. HTEepdepeHIs cBeTa,
YCIIOBHE MakcUMyoB U MUHEMYMOB. OmbiT FOHra. MHTEpdepenus ceera B
TOHKHX ITICHKaX U TactuHkax. Onpenenenne nudpakuuu. [Tpunmumn [roiirenca
-®penensa. Meron 308 @perens. Audppakius OpeHens Ha KPYIIIOM OTBEPCTHU U
mucke. JTudpakius @payarodepa Ha ogHol menu. Judpakius OpayHarodepa
Ha TU(PaKINOHHOHN perIeTKe.
/JTex/
8.4 Onpenenenue pagnyca KpUBU3HBI JIMH3BI IPU TOMOIIH Kouel] HproToHa. 4
(Uurtepdepennus ceera. Ompit FOnra.) /Cp/
8.5 V3mepenue IIHHHBI CBETOBO BOJHBI C TOMOIIBIO TU(PPAKIIMOHHON PEIICTKH. 2
(M3yuenne mudpaxumy cBeTa Ha OAWHOYHON MM U TH(PaKInOHHOM
pemterke.) /J1a6/
8.6 JUCIIEPCHA U TTIOJIAPU3SALIUSA CBETA 9
Jucnepcust cBera. DIEKTPOHHASI TEOPHS AUCIICPCHU cBeTa. EcTecTBeHHBIH U
MTOJIIPM30BaHHEIN cBeT. [lonspu3anys cBeTa Ipu OTpaXEHUH M IPETIOMIICHHH Ha
TPaHUIIE ABYX IUAJIEKTPUKOB. [IpoxoxeHne cBeTa dyepe3 aHN30TPOIIHBIC
KpucTaisl. [lonspu3annoHHbIC TPU3MBI U MOJSIPOUIBL. 3akoH Masroca. AHamu3
MTOJIIPHU30BAHHOTO CBETA. BpaleHne miockoCcTH HOSIpH3aIHH.
/Cp/
8.7 Boxnosas ontuka /TIp/ 2
8.8 Omnpenernenue yria noiHo# nonspusauu. /Cp/ 4
8.9 IIporepka 3akona Maioca. /Cp/ 4
8.10 Omnpenenerue kod(duIreHTa MOTIOMEeHUs Mpo3padHbIxX Tel. /Cp/ 4

Paznen 9. KBAHTOBASA ®U3UKA




9.1

KBAHTOBAZ OIITUKA 2 2
TennoBoe u3nmydeHue u ero xapakTepucTuky. 3akoH Kupxroda. 3akoHbr
Credana - Borerimana n cmemenns Buna. ®opmyner Penes-/[xunca u [1nanka.
I'mnoresa [Inanka. @oronslr. @otosddekt. YpaBHeHHe DHHIITEHHA A1
BHeIHero ¢potodddexra. DHeprust U UMITyNbC GpoToHa. JlaBneHue caera.
Oddexr Komnrona u ero snemenTapHas Teopusi. EAMHCTBO KOPITyCKYIISIPHBIX U
BOJTHOBBIX CBOHCTB 3JIEKTPOMAarHUTHOTO M3ITydCHHS.

/JTex/

9.2

KsanToBas onrtuxka /I1p/ 2 2

9.3

CHsTHE BOJBTaMIIEPHOM, JIIOKCAMIIEPHOM U CIIEKTPaIbHOM XapaKTePUCTUK 2 6
(doTosnemenTa u onpeneneHne padoTsl BeIxoaa dnekTpona. (doroaddekr.) /Cp/

94

OmnpeneneHne TeMepaTypHOH 3aBHCUMOCTH HHTEHCHBHOCTH W3ITyICHHS HUTH 2 2
JTaMibl HakanuBaHus. (3ydeHne 3aKoHOB TEMI0BOTO U3TydeHHs C HOMOIIBIO
SIPKOCTHOTO mupometpa.) /J1ad/

9.5

OJIEMEHTBI KBAHTOBOU MEXAHUKN 1 ATOMHOU ®U3NKU 2 10
CrexTpel aTOMOB U MoJekya. CriekTp atoma Bogopoza. Teopus aroma Bogopoaa
o bopy. 'unoresa ne Bpoiins. Ceoiictea Boau ne bpoins. CooTHoenue
HeompezeneHHocTei [ eiizenOepra. BoaHosas (yHKIMS U ee BEpOSTHOCTHAS
nHTepnperars. HabmonaemMple BeTMYIHEI B KBAHTOBOH MEXaHHUKE U X
nm3mepenust. O6mee ypasaenue Llpenunrepa. CrarioHapHOE ypaBHEHHE
[penunrepa. [IBmxenne cBOOOIHOM yacTHIbl. J[BHXKEHHE B IOTEHIIUAIBHON
sme. [ToTeHIMaNBHEIN 6apbep. ['apMOHHYECKHI OCIIIILIATOP. ATOM BOJIOpPO/a B
KBaHTOBOM MexaHuke. CnuH 31ekTpoHa. CiuHOBOE KBaHTOBOE uucno. IIpunHnun
HEepa3INYUMOCTH TOXKIECTBEHHBIX YacTull. DepMHOHBI U 0030HEI.
Ieproanueckas cucrema sneMeHToB MeHeneesa.

/Cp/

Pasnexn 10. ®U3UKA ATOMHOI'O SIIPA N1 DJIEMEHTAPHBIX
YACTHI]

10.1

OJIEMEHTbBI ®U3MKHW ATOMHOI'O SAPA 2 10
Jedext macchl ¥ sHEprus cBsizu siapa. CIUH sipa U €r0 MATHUTHBIA MOMEHT.
Snepusie cunbl. Moaenu anpa. PannoakTHBHOE M3TydEeHUE U €r0 BUABL. -
pacnaj. -u3JIydeHHe. -U3JlydeHue. SaepHble peakliui U UX OCHOBHBIE THUIIbI.
Peaxuust nenenus siapa. Llennas peakius nenenus. Peakius cCHHTE3a aTOMHBIX
sanep.

/Cp/

10.2

SJIEMEHTBI ®U3UKHN DJIEMEHTAPHBIX YACTUL] 2 9
Kraccpl a5ieMeHTapHBIX YacTHI] U BUABI UX B3auMozeiicTuii. Kinaccudukanus
9JIEMEHTapHBIX YacTHII. [[pHHINIT HePa3IIMYIMMOCTH TOXICCTBEHHBIX YaCTHII.
ChuH 1 Apyrue KBaHTOBBIC YHCIIA SIEMEHTAPHBIX. YacTHIBI 1 aHTHYACTHIIEL.
Bozonsl u hepmuonsl. Aaponsl u Me30HbI. JlenTonsl. [Ipomexyrounbie 0030HBL.
KBapku 1 T51H00HBI.

/Cp/

Pasnen 11. CAMOCTOSATEJIBHAS PABOTA

[oaroToBka k snexuusim /Cp/ 2 2

IMoaroToBka K MpakTHUecKuM 3aHsATHIM /Cp/ 2 4

11.3

IMoaroroska x naboparopasM padotam /Cp/ 2 4

11.4

BeinosHeHre KOHTPOIbHOM padoThl /Cp/ 2 8,6

Pazgen 12. KoHTaKkTHBIE Yachl HA aTTECTALUIO

12.1

Konrponsnas padora /KA/ 2 0,4

12.2

3auer /KD/ 2 0,25

5. OHEHOYHBIE MATEPHAJIbI

OHeHO‘IHLIe MaTepuabl I MPOBCACHUA npOMexcyrquoﬁ aTTeCTalnuu o6yqa}oumxc;1 NPUBEACHBI B IIPHUIIOKCHUHN K

paboueii mporpaMme JUCIUILTHHEL.

cDOpMI:I " BUJBI TEKYIIECTO KOHTPOJIA IO JUCHUILIINHE (MOI[yHIO), BUIbI 3aI[aHI/II71, KpUTECPUU UX OLICHUBAHUA,

pacnopeacicHue 0aJlIoB I10 BHUJAaM TEKYIICTO KOHTPOJIA pa3pa6aTLIBa}0rc>1 nmpernoaaBaTeiIcM JUCHUIITIMHBI C YYETOM €€ CHCL[I/I(I)I/IKI/I n
JAOBOIATCA 10 CBEACHHUA 06yqaromm<csl Ha IEpBOM y‘IC6HOM 3aHATHUH.

Texymuii KOHTPOIb YCIEBAEMOCTH OCYIIECTBIISETCS MIPENOoAaBaTeNeM AUCIUILINHEI (MOIYIIA), KaK MPaBHIIO, C




ucnonb3oBanreM DMOC unu myTeM MpoBEepKH MUCBMEHHBIX PaboT, IPeIyCMOTPEHHBIX PA00YMMH MPOrpaMMaMy AUCIUILTHH B
paMKax KOHTAKTHOW pabOThI U CaMOCTOSITENbHON paboThl 00ydaromuxcs. st GUKCHpOBaHUs PE3yJIbTATOB TEKYIET'O KOHTPOJIS

MoskeT ucnoiab3oBaThest DMOC.

6. YAEBHO-METOINYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHasi 1MTEpaTypa

ABTOPBI, COCTABUTEIH 3arnaBue Hznarensc Omn. anpec
TBO, TOJ
JI1.1 [Cagennes U. B. Kypc obmeit ¢pusuxu. T. 3. KBanToBas ontruka. AToMHas CaHkr- //e.]lanbook.com/book/10)
(uzuka. duzuka TBepaOro Tena. GusrKa aTOMHOTO siApa U [etepOyp
3JIEMEHTAPHBIX YaCTHII: yueOHOE ocodne r: Jlans,
2018
JI1.2 | Casennes U. B. Kypc obmeit ¢pmsuxu. T. 2. DNEKTpUIECTBO U MaTHETH3M. CaHkr- //e.lanbook.com/book/11
Boansl. OnTuka: yauebHoe nmocodve [etepOyp
r: Jlaus,
2019
JI1.3 [Casennes U. B. Kypc obmeit ¢pms3uxu. T. 1. Mexannka. MonekynspHas CaHkr- //e.]lanbook.com/book/11
¢uzuka: yueOHOE ocobue [TetepOyp
r: JIanp,
2019
JI1.4 |YeproB A.T., O6mas usuka Mocksa: //www.book.ru/book/933
BopobbeB A A., KuoPyc,
Makxkapos E.®., 2020
Ozepos P. I1., Xpomos
B..
6.1.2. JlonoTHUTEIbHAS TUTEPATYPA
ABTOpBIL, COCTaBUTEIU 3arnaBue W3natensc Om. axpec
TBO, TOJL
J2.1 |llanxapun W.II., O6mias ¢pusuxa. COOpHUK 3a1au Mocksa:  [//www.book.ru/book/933
Kupbsinos A.I1., KuoPyc,
Kybapes C.H., 2019

Pasunosa C.M.




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec

TBO, TOJ
JI2.2 | BopoObeB A.A., 3aauHuK 10 (HU3UKE Mocksa: {//www.book.ru/book/92
UYepto A.T'. KuoPyc,
2017

6.2 UndopmannoHHble TEXHOJIOTUH, HCIIOJIb3yeMble PH OCYIIEeCTBIEHHH 00pa30BaTeILHOTO MPOIecca MO THCHHILTHHE

(Mony.i10)

6.2.1 IlepeveHb JINIEH3UOHHOTO M CBOOOIHO PACTIPOCTPAHSIEMOT0 MPOTPAMMHOI0 00eceYeHnst

6.2.1.1

| MS Office

6.2.2 Ilepeyenn npodeccuOHAIBHBIX 023 JAHHBIX H MH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAYUHBII 00pa3oBaTeNbHEIN mopTa: http://en.edu.ru/

6222

MexnyHapoaHast npodeccuoHanbHas 0a3a qaHHbIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbraHT miroc

6224

Tl'apant ACITNKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIUIIJIMHBI (MO YJISA)

7.1

Y4eOHBIC ayTUTOPUH AJIS TPOBEACHHS 3aHATHI JIEKIIMOHHOTO THIIA, YKOMIIIEKTOBAaHHBIE CIICIHATI3UPOBAaHHON
MeOeNnblo U TEXHUYECKUMU CPEICTBaMHU O0YyYeHHUs: MyJAbTUMEANHHOE 000pYyI0BaHUE IS IPEAOCTaBICHUS yueOHOU
nHpopManuu GOIBIION ayMTOPUH 1/WIH 3BYKOYCHIIMBaoIee 000pynoBaHue (CTAOHAPHOE WITH IIEPEHOCHOE).

72

Y4eOHbIe ayTUTOPUH AJIs IPOBEACHHS 3aHATHI CEMHUHAPCKOTO TUIIA, TPYNIIOBBIX U HHAWBUIYaTbHBIX KOHCYIIBTAIUH,
TEKYIIEro KOHTPOJIS M IPOMEKYTOYHOH aTTeCTalllH, YKOMIUICKTOBaHHBIC CITEIIHATN3NPOBAHHON MeOEIBI0 1
TEXHUIECKUMH CPEICTBAMH 00yIEHUsI: MYJIbTUMEIMITHOEe 000pyI0BaHHE W/ 3BYKOYCHUITHBAIOIIEe 000pyI0BaHIE
(cTanoHapHOE WK IIEPEHOCHOE)

73

ITomemnenust st CaMOCTOSATENFHON paOOThI, OCHAIIIEHHBIE KOMITBIOTEPHOH TEXHUKOW C BO3ZMOKHOCTBIO TOIKITIOUEHHS K
cerd "MHTepHeT" U 0OecreueHreM JOCTYIa B AIEKTPOHHYIO HH(POPMAaLIMOHHO-00pa30BaTENbHYIO CPELy YHUBEPCHTETA.

7.4

IomemnieHus 1t XpaHEHUs U POPHUIAKTHUECKOTO 00CTY)KUBaHUS YIeOHOTO 000pyAOBaHUS

7.5

JlaGoparopuu, OCHAIICHHbIE CIEIHAILHBIM J1a00PaTOPHEIM 000PYIOBAHHEM:

7.6

JlabopaTopust MeXaHUKH, BKIIOUaromas: 60k anekTpoHHbil @M 1/1, mammuna Atsyna ®M1 1, mastHuk MakcBenia
OM12, yauBepcaibhblii MasTHUK @M 13,masTauk Obepoeka DM 14, moayib FOHra u Mmoaynb ciura ®M 19,
coynapenue mapos GDM17;

1.7

JlabopaTopus 3JeKTpUYECcTBA U MarHETH3Ma, BKITtodaromas: creHasl TKO amexTprdecTBa 1 MarHeTH3Ma, B TOM YHCIIE
ocumorpagsr C1-94, reHepaTOpsl CHTHAIOB HU3KOYAcTOTHBIE ['3-118, MCTOUHNKY MUTaHNUS, Mara3HuHbI CONTPOTHBIICHHH,
Habop moxyneit OI13;

7.8

JIabopaTopust ONTHKH, BKITIOYAIOIAsi KOMIUIEKT ONTHYecKoro obopyaoBanus PMC, B ToM uncie: 0a3pl ONTHYIECKOI
CKaMbH, MOJTYIPOBOAHUKOBBIE JIa3ePhl C FOCTUPOBOYHBIM MOAYIIEM, (POTONPHEMHHKH, HA0OP JIMH3, SKPaHbl ¢ MAacIITaOHOM
ceTkoit; aBroTpancdopmartop ogrodasusii JIATP-2,5; koMrutekT douuii.




