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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1| Lenp npenoaaBaHus AUCLMIIIMHBL

1.2 | bopmupoBaHue y 00yJaromuxcsi €CTECTBEHHOHAYIHOTO MHPOBO33PEHNUS; HAYIHOTO MBIIUICHHS; IIEJIOCTHOTO
IIPEACTaBICHNA O (PH3UIECKUX 3aKOHAX OKPYXKAIOIIEr0 MUPa B UX CIUHCTBE U B3aUMOCBSI3H; HABBIKOB IIPHMEHEHHS
MOJIOKEHHH (pyHIaMEHTaIbHOW (DM3MKHU MPH PEIICHUH KOHKPETHBIX MPEAMETHO-PO(UIEHBIX 3a/1a4; TEOPETUUCCKOM U
MIPAaKTHYECKOH 0a3bI IS YCIICITHOTO OCBOCHHS MU CHEIIMATIBHBIX JUCIHILINH.

1.3 | 3amaun JUCIHUIUIMHEL:

1.4 | — ocBOeHHE 00yJAIOIIMMUCS 3HAHUIT 00 OCHOBHBIX (DM3MYECKUX SBJICHUSX U IIPOLIECCAaX, OCHOBHBIX (PU3MYECKUX
BEJIMYMHAX U (PU3MUECKUX KOHCTAaHTAX, OCHOBHBIX (DM3WYECKHUX 3aKOHAX M TPaHUIAX WX NPUMEHUMOCTH,
(yHIaMEHTABHBIX (PU3NIECKUX IKCIICPIMEHTAX M UX POJIH B Pa3BUTHUH HAYKH, HA3HAYCHUH U IPUHINIAX JEHCTBUSL
BaXHEHIINX (PU3NUECKUX TPUOOPOB;

1.5 | — mpuobperenue oOyJarOmUMICS YMEHUI OOBSCHUTH OCHOBHBIE HAOMIOaeMble IPUPOTHBIE U TEXHOTEHHEIE SIBJICHUS H
3¢ dekThl Ha 0a3e 3aKOHOB KIIACCHYECKOM M COBPEMEHHOM (DPHU3UKH;

1.6 | — mpuoOperenue oOyJarOmUMICI YMEHUI 1 HABBIKOB HCIOJIb30BAHUS METOUKH (PU3MUECKUX U3MEPEHH U 00pabOTKH
HKCIEPUMEHTANILHBIX AaHHBIX, HCIIOIb30BAHHS METOJOB (PU3MYECKOTO MOJICITMPOBAHHUS JUISl PEIICHUS] KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHUYIECKHX 3a]1ad;

1.7 | — npuoOpereHre 00YJarOIMMHUCS HABBIKOB 9KCIUTYaTallUH OCHOBHBIX NIPHOOPOB U 000PYIOBaHUSI COBPEMEHHOM
¢dm3nyeckoit maboparopun, 00pabOTKN M MHTEPIIPETHPOBAHUS PE3yIbTATOB 3KCIICPUMEHTA.

2. MECTO JUCIUIIVIMHBI MOAYJIAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

wukn (pazmen) OIT: | b1.B.02

3. KOMIIETEHIIMHA OBYYAIOIETOCSI, POPMHUPYEMBIE B PE3YJIbTATE OCBOEHUS INCIUIIINHBI
(MOAYJISA)

ITK-2: cmocoOHOCTHIO MPOBOAUTH TEOPETUICCKUE U IKCIIEPUMEHTATBHBIC HAYIHBIC UCCICOBAHUS 110 MIOUCKY U MPOBEPKE HOBBIX
Wjiel COBEPIICHCTBOBAHMS HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTHUECKUX CPENICTB, MX TEXHOJIOTUIECKOTO OOOPYIOBAHUS M CO3/IaHUS
KOMIIJIEKCOB Ha uX 0ase

3HaTh:

METOABI TCOPETUYECKOTO U SKCIEPUMECHTAJIBHOTO UCCIICTOBAHUA (1)I/I3I/I‘{GCKI/IX 06’I>eKTOB, IPOIIECCOB U SIBHCHI/If/'I, HUCIIOJIB3YCMbBIC IJIA
TMOKMCKa U MPOBEPKE HOBBIX I/I,I[Eﬁ COBCPLICHCTBOBAHU HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTUICCKUX CPEACTB, UX TEXHOJIOTHUICCKOTO
060pyz[013a1-m;{ " CO3JaHHs KOMIIJICKCOB Ha UX 0aze

YMeTh:

MPUMCHATb METOIbl TCOPETUUCCKOTO U SKCIICPUMEHTAJIBHOTO UCCIICIOBAHUA (1)I/ISI/I‘I€CKI/IX OG’LeKTOB, IMpo1IeCcCoB U ﬂBHeHPII;'I,
HCIIOJIB3YEMBIC U1 TOUCKA U MTPOBEPKE HOBBIX e COBCPHICHCTBOBAHUA HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTUYCCKUX CPEACTB, UX
TCXHOJOTUYCCKOIO OGOpYHOBaHI/IH " CO3JaHusA KOMIIJICKCOB HA UX Oaze

Bnanets:

HaBbIKaMH1 IPUMEHEHUS METOJOB TCOPETUYECKOI'O U IKCIICPUMEHTAIILHOTO UCCIICAOBAHU (I)I/I3I/I‘IeCKI/IX O6’beKTOB, TMpOouIeCccoB U
ﬂBHeHHﬁ, HCIOJIB3YEMBIX JJI ITOMCKA U ITPOBEPKE HOBBIX uaeu COBCPUHICHCTBOBAHUA HA3CMHBIX TPAHCIIOPTHO-TEXHOJIOTHYCCKUX
Cpe€aCTB, UX TEXHOJOTUICCKOT'O 060py}IOBaHI/IH 1 CO3JaHHA KOMIIJICKCOB Ha UX baze

OIIK-6: CIIOCOOHOCTBIO CAMOCTOSTEIBHO HIIK B COCTaBe rpynribl OCYHICCTBIIATD HAYIHYIO ACATCIBbHOCTD, PCAJIU3YS
CIICMaJIbHBIC CPEACTBA U METOAbI TIOJTYYE€HUA HOBOTO 3HAHU

3HaTh:

OCHOBHBIC IMIOHSTHS M 3aKOHBI KJIIACCHYSCKON 1 COBpeMeHHOﬁ (1)I/I3I/IKI/I JJIsL OCYIIECTBJICHUSA Hay‘lHOFI ACATCIIbHOCTH, PCAJIN3Yysl
CII€aJIbHbIC CPEACTBA U METOAbI TIOJTYYE€HUA HOBOTO 3HAHU S

VYMeTh:

HCIIOJIB30BAaTh OCHOBHBIC MOHATHS M 3aKOHBI KIIACCHYCCKOU K COBpeMeHHOI;'I (l)I/I3I/IKI/I JUIL OCYHICCTBJICHUSA Haquoﬁ JCATCIIBHOCTH,
peainsys cneiralibHbIC CPEACTBA U METO/AbI MOJTYY€HUSI HOBOTO 3HAHUSA

Bnaners:

HaBBIKAMU MPUMEHEHHS OCHOBHBIX TOHSATHH U 3aKOHOB KJIACCUYECKOM U COBpEeMEHHOH (pU3UKM AT OCYLIECTBICHHUS HAyYHOU
JeATENbHOCTH, peain3ys ClielualbHble CPEICTBA U METO/bI OTy4€HHsI HOBOTO 3HAHMS

B pe3yJsbTaTe 0cBOEHUSI AUCHUILIMHBI (MOAYJIs1) 00yUYaIOIIHUIACS A0JKEH

3.1 |3HaTh:

3.1.1 | METOIBI TEOPETHIECKOTO U IKCIEPUMEHTAIBHOTO UCCIIENOBAaHHS (DH3HYCCKUX OOBEKTOB, IPOIIECCOB U SIBJICHUIA,
WCTIOJIb3yeMbIe JUTS TOMCKA U MTPOBEPKE HOBBIX HJICH COBEPIICHCTBOBAHUS Ha3eMHBIX TPAHCIIOPTHO-TEXHOJIOTHICCKUX
CPE/ICTB, UX TEXHOJIOTHYECKOTO 000PYI0OBaHUS U CO3/IaHMS KOMILIEKCOB Ha UX 0ase;

3.1.2 | oOCHOBHBIC MOHATHS M 3aKOHBI KIIACCHYCCKOHN B COBpeMeHHOﬁ (1)I/ISI/IKI/I I OCYIICCTBJICHUA Hay‘-IHOﬁ JACATCIIBHOCTH,
peanunsys CriCnajlbHbIC CPEACTBA U METOAbI ITOJTYYCHUSA HOBOTO 3HAHU

3.2 | YmeTh:




3.2.1

MPUMEHSTH METOBI TCOPETUIECKOTO U IKCIEPUMEHTAIBHOTO HCCISIOBAHIS (HI3UIECKIX 00BEKTOB, IIPOIECCOB H
SIBIICHUI, UCIIOJIb3YEMBIE JIJIsl IOMCKA U IIPOBEPKE HOBBIX UJIEH COBEPILIEHCTBOBAHUS HA3EMHBIX TPAHCIIOPTHO-
TEXHOJIOTUUECKHUX CPEICTB, UX TEXHOJIOTHUECKOT0 000PYN0BaHMs U CO3JaHMUsI KOMILIEKCOB Ha UX 0a3e;
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HCMOJIb30BaTh OCHOBHBIC MOHSATUS M 3aKOHBI KIIACCUYECKON 1 COBpeMCHHOfI (1)I/ISI/IKI/I AT OCYIIECTBJICHUA Hay‘{HOfI
ACATCIIbBHOCTH, pCain3ys CIICHHUAJIBHBIC CPEACTBA U METOABI ITIOJTYYCHHS HOBOI'O 3HAHUSA

33

Baanern:

3.3.1

HaBbIKaMU IPUMCHEHHUA METOJOB TCOPETHUCCKOTO U OKCIICPUMECHTAJIbBHOT'O UCCIICAOBAHUA (I)I/I3I/I‘ICCKI/IX 06’L€KTOB,
IponIecCoB U HBHCHHﬁ, HCIOJIB3YEMbIX JI ITIOHUCKA U IMTPOBECPKE HOBBIX I/Illeﬁ COBCPUICHCTBOBAHUS HA3E€MHBIX TPAHCIIOPTHO
-TEXHOJIOTUYECKUX CPECACTB, UX TEXHOJIOTUYCCKOTO 060pyI[OBaHI/I$I " CO31aHHs KOMIIJICKCOB HA UX 6336;
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HaBbIKaAMH ITPUMEHCHUSA OCHOBHBIX MMOHSATHH M 3aKOHOB KJIACCHYECKON U COBpeMeHHOﬁ (1)I/I3I/IKI/I JUIE OCYHICCTBJICHU S
Hay‘IHOﬁ ACATCIBbHOCTH, pealin3ys CICHUAJIbHBIC CPEACTBA U METOAbI MOJTYUCHUA HOBOI'O 3HAHUS

4. CTPYKTYPA U COJEPKAHUE JUCHUIIIMHBI (MOIY.JIS)

Kog

3aHATHSA / Kypc

HauMeHoBaHue pa3aeioB U TeEM /Bl/lll 3aHATHS/ CCMCCTp Yacos HpnMeqaﬂue

Paznen 1. PUZNYECKHE OCHOBBI MEXAHUKHA

1.1

KNHEMATUKA MATEPUAJIBHOM TOUKI IIpenmer u 1 4
METO/Ibl MEXaHUKHU. MoJienu MaTepuanbHOM TOUKU U TBepAoro Tena. [lonarue
CHCTEMBI OTcUeTa. BeKTopHOE U KOOpANHATHOE OMHMCAHUE ABHKEHHS
MaTepualbHON TOUKH. OCHOBHBIE KUHEMATUYECKUE XapaKTEPUCTUKH
MaTEpUAIbHOU TOUYKU: pafilyC-BEKTOP, IEPEMELICHUE, IPOILIEHHBIH TYTh,
CpeIHsIs U MTHOBEHHAs! CKOPOCTb, CPEeIHEE 1 MTHOBEHHOE YCKOPEHHE,
TaHTEeHIIMAIbHOE U HOPMAIIbHOE YCKOpeHue. BpamaTenbHoe IBIKEHUE
MaTepUallbHOU TOYKHU. BEKTOpHI yriia IOBOPOTA, YIIIOBOU CKOPOCTH U YIIIOBOIO
yckopeHus. CBs3b MEX/IY YIIIOBBIMU U JIMHEHHBIMU BennanHaMu. /JIex/

1.2

Onpenenenue MIOTHOCTH TBEPAOTO Tea MPaBUIIbHON T€OMETPUUECKON 1 4
¢dopmbl. /J1ab/

1.3

Kunemarnka matepransHoit Touku /I1p/ 1 4

1.4

OCHOBbBI AMHAMUKU ITOCTYIATEJIBHOTI'O ABNXEHUW A TEJIA 1 4
IloctynarensHoe nBukenue. Ilepsrlil 3akoH Hptorona. [lonsTue nuepTHOM
Maccel Tena. Bropoit 3axon Hetorona u nonsitue cunel. Tpetuit 3akon Helorona.
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 TTOCTYIIATEIBHOTO IBIDKeHU Tena /I1p/ 1 4

1.6

N3ydyeHune 3aKOHOB MOCTYMATEILHOTO ABHKEHHUS C TIOMOIIBIO MAIIMHBI 1 2
ATtByna. /J1a6/

1.7

3AKOHbBI UIBMEHEHIA 1 COXPAHEHHWA UMITYJIBCA, DHEPTUN U 1 6
MOMEHTA UMITYJIbCA Nmmynec
MaTEepUAIbHONU TOUKH U MEXAHUYECKOH CUCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. LIeHTp Macc MEXaHUUECKOH CHCTEMBI M YpaBHEHHE €0 JBHKEHHUS.
Kunernyeckas sHeprus 1 3aKoH ee H3MeHeHMs1. KoHcepBaTUBHBIE U
HEKOHCEpBaTUBHbIE CHIIbL. [loTeHIIMabHas sHeprus. CBsi3b MEXIY
MIOTEHIINATIBHON YHEprUuel U CHI0l. 3aKOH U3MEHEHUS U COXPAaHEHHS IOTHON
MeXaHW4eCKOH SHepruu cUCTeMbl. MOMEHT UMIYIbca MaTEPUAIbHON TOUKU U
MEXaHHYECKOM CHCTEMBI, 3aKOH €ro M3MEHEHHS 1 coxpaHeHusl. /JIex/

1.8

3aKOHBI I3MEHEHHS 1 COXPAHEHHUS UMITYJIbCa, SJHEPIUH U MOMEHTA 1 6
nmirynsca /I1p/

1.9

IIpoBepka 3aKOHOB COXpaHEHHS HMITYIIbCA M SHEPTUH P coynapeHuH Tein /J1ad/ 1 2

1.10

JANHAMUKA BPAILIATEJIBHOI'O IBMXXKEHWA TBEPIOI'O TEJIA 1 8
OCHOBHOM 3aKOH BpalllaTeIbHOTO JABMKEHHS TBEPAOTO Tella BOKPYT

HEeMNoABWKHOU ocu. MOMeHT uHepuuu. Beruncienre MOMEHTOB HHEPLUU
OJIHOPOJHBIX CHMMETpHUYHBIX Teil. Teopema [llTeliHnepa u ee mpuMeHeHHeE.

KI/IHGTI/I‘IGCKaﬂ 3Hepr1/m BpamaTem,Horo JABHUXKCHUS TBepI[OFO TCia.
/J1ex/

JluHaMuKa BpalaTeNsHOTO ABMXEHUS TBepaoro temna /I1p/ 1 8

1.12

W3yyeHre IMHAMHUKY BPALIATENLHOTO JBIKEHUS C TOMOIIIBIO MAsSTHHKA 1 2
Oo6epOexa. /J1ab/

1.13

Masruuk Makcgesuia. OnpezienieHie MOMEHTa WHEPIIMHU Tell ¥ MPOBEPKa 3aKOHA 1 2
coxpaHeHus dHepruu. /J1ab/




1.14

MEXAHMWYECKHE KOJIEBAHUA

OnpeneneHue kone6anuid. XapakTepuCTHKYA FAPMOHMYECKUX KOJIeOaHHUIA.
@Dopmyna cIIoKeHUS IBYX TapMOHUYECKNX Kojiebanuii. [IpimMepsr
KoJIeOaTEeNBHBIX CHCTEM: MIPYKUHHBINA, MAaTEMaTHIECKUI U (HU3UISCKIH
MasITHUKH. Y paBHEHHUE 3aTyXalOMUX KOJIeOaHUH U ero perieHue.
XapakTepHCTHUKH 3aTyXaloMuX KojaebaHni. Y paBHEHNE BBIHYKAECHHBIX
KoJIe0aHHU O] EHCTBIEM TaPMOHHYECKH U3MEHSIONIEICST BHETITHEN CHITBI B €10
peluenue. SIBieHue pe3oHaHca.

/JTex/

Mexanunueckue konebanus /TIp/

Onpenenenne yCKOPEHUsT CBOOOTHOTO MAJACHUS MIPH MOMOIIY MaTeMaTHYECKOTO
masaTHHKa. /J1ab/

OrnpeneneHre MOIYIIs CABUra C HOMOILBIO IIPY)KMHHOTO MasiTHUKA. /J1ab/

Pazgen 2. TEPMOJUHAMUKA U MOJIEKYJISIPHASA ®U3UKA

2.1

OJIEMEHTBI TEPMOJVUHAMUWKNA OcHOBHBIE
olnpeieNieHHs U MOHATHS TepMOAHaMUKHU. HyneBoe Hauano TepMOAMHAMUKH U
MOHSATHE TeMIIepaTypbl. TepMoauHaMudeckie QYHKIMHA COCTOsTHI. [TepBoe
Hayaso TepMoauHaMuku. Temnmoemkocts. M3onporneccsl. Bropoe Hauamno
TEpPMOJIMHAMUKH B pa3IHyHbIX (hopMynupoBKax. [IoHATHE TEMI0BOM MAIIKHBL.
KIIJ] Tennmooii mammael. [uki KapHo u Teopema KapHo. HepaBeHncTso
Knaysmyca. Outponus. Tperbe Hadao TepMoIuHAMUKH. /JIex/

2.2

OnemenTs! TepmoanHaMuky /T1p/
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SJIEMEHTBI CTATUCTUYECKOU ®U3UKUN.

OCHOBHBIE N10JIOXKEHUS KUHETUYIECKON TEOPUH UACAIBHOTO ra3a. Y paBHEHUs
COCTOSIHUS HCATFHOTO U PEaJbHOTO ra3a. Y paBHEHNE KHHETHIECKOW TEOPHH
ra3oB mis nasieHus. @a3oBoe mpocTpaHcTBo. OYHKIUS pacrpeaeeHus.
Knaccuueckast 1 kBaHTOBasi craTucTuKa. Pacnipenenenue Makcsena.
Bapomerpuueckas popmyna. Pacnpenenenne bonpimMana. [Tonstue o
KBaHTOBOH craTuctuke bose-DitnmTelina u ®epmu-/upaka. CBS3b SHTPOIIUH C
TEPMOJUHAMHYECKOI BEPOSTHOCTHIO. SIBIIEHUS TIEpeHoca.

/Jlex/

2.4

OneMeHTHI cTaTicTHdeckor Gusnku /I1p/

2.5

Onpenenenne ko3 duimenTa BI3KOCTH XKUAKOCTH 10 MeToay CTokca.
(Ompenenenne OTHOLICHHS TEIUIOEMKOCTEH ra3a METOZOM aanadaTHIeCKOTO
pacuupenus. ) /J1a6/

Pazgen 3. JIEMEHTBI CIIEHUAJIBHOU TEOPUN
OTHOCHUTEJBHOCTH

3.1

IMocTynats! crienuanbHOM Teopun OTHOCHTENbHOCTH. [Ipeobpa3oBanus
Jlopenmna. CneacrBus u3 npeodpazoBanuii Jlopenna. aTepBan mexmy
COOBITUAMH. VIMITYIIBC B CIIEIIMANBEHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PEJIATUBUCTCKOM TMHAMUKY MaTepUaIbHOU TOUKU. DHEPTHs B
CreUUaIbHON TeOpUn OTHOCUTENbHOCTH. /Cp/

Pazgen 4. CAMOCTOSATEJIBHASA PABOTA

4.1

IMoaroToBka k jekmusm /Cp/

18

4.2

Ioaroroska k naboparopHsM pabotam /Cp/

18

43

IoaroroBka k npakTudeckuM 3auaTusMm /Cp/

36

44

Brmonaenne KOHTpOIbHOH padboTsl /Cp/

8,6

Pazpgen 5. KoHTakTHbBIE Yachl Ha aTTreCcTalnuIo

5.1

KonrponsHas padora /KA/

0,4

52

Koncynpramus nepex sxzamenom /K9/

53

Dx3amen /KD/

0,35

Paznen 6. JJIEKTPUYECTBO U MATHETHU3M




6.1

DJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

DJIEKTPUYECKUI 3apsi] U 3JEKTPOCTaTHYECKOE ojie. HanpskeHHOCTh U
MTOTEHITUAN DJIEKTPOCTATHUECKOTO T10J1s1. CBOMCTBO CYIEPITO3UITHH JIJIsI
AIIEKTPOCTATHYCCKUX TOJIeH. CBsI3b MKy HAPSDKCHHOCTHIO
ANIEKTPOCTATHYECKOTO MOJISI U MOTEHIHAIOM. [I0TOK BEKTOpa HANPSHKEHHOCTH
SJIEKTPHYECKOTO TI0JIS Yepes MOBEPXHOCTh U Teopema [aycca. [Ipumenenune
Teopembl ['aycca K pacduery 3JIeKTpoCcTaTHUecKuX mosieil. Teopema 0 MUPKyISAIUN
JUTSL BEKTOPA HAMPSKEHHOCTH SJICKTPHYECKOTO OIS,

/Jlex/

6.2

DJIEKTPOCTATUYECKOE ITOJIE B ITPOBOJJHUKAX U TIUDJIEKTPUKAX
DNEKTPUYECKUI TUTIONDb U 3JIEKTPUUECKUH IUIIOIbHBII MOMEHT. [lunonsHbIe
MOMEHTBI MOJIEKYN Ju3JIeKTpHKa. [lospHbIe U HEeNOspHbIE TUAIEKTPUKH.
TTonsipuzanus quanextpukoB. Bektop nonspuzanuu. Teopema [Maycca mst
BEKTOpa MOJsipU3aui. BeKTop 31eKTpUYecKoro cMeleHus. Y CIoBUs Ha
TPaHUIIE IBYX IUAIEKTPUKOB. [IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
DJEKTPOEMKOCTh YEAMHEHHOTO MTPOBOAHUKA. KoHIeHcaTOphl. DHEPTHsl CUCTEMBI

3apsiIOB M DJICKTPHYECKOTO TIOJIS.
/Jlex/

6.3

OnexTpocTaTHUecKoe Moye B Bakyyme 1 erectse /I1p/

6.4

Ipumenenune Teopembl Octporpaackoro-I'aycca ais pacyera
aeKkTpocTaTuieckux nojeid. Ceraeroanextpuku /Cp/

6.5

HccnenoBanue 371€KTpOCTaTHIECKUX ToJiei. /J1ab/

6.6

MNOCTOAHHBIN JIEKTPMYECKHNU TOK

YcnoBus CylecTBOBaHUS OCTOSHHOTO 3JIEKTpHUECKOro Toka. Cuia u
MJIOTHOCTh TOKA. YpaBHEHHE HENPEPHIBHOCTH. 3aKOH OMa JUIsl OIHOPOIHOTO
y4dacTka Ienu. DIeKTPOABIKYIIAsl Cuila U HanpsbkeHue. 3akoH Oma jyis
HeoaHOpoaHOro ydyacTtka 1enu. [Ipasuna Kupxroda. Ilpumeps! pacuera
Pa3BETBICHHBIX YJICKTPUYECKHX LeTel ¢ moMonipko npasmi Kupxroda. Pabora u
MOUIHOCTh TOKa. 3akoH [[xoymns-Jlenmna.

/JTex/

6.7

IocrostHHBIH dnexTpudecKuil Tox /I1p/

6.8

Nzydenue 3akona Oma. /J1ab/

6.9

INOCTOSHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEIIIECTBE
MarunutHas naaykius. 3akoH buo-Casapa-Jlamiaca, MarHUTHOE TOJIE
JBIDKYILErocs 3apsja, cuia Jlopenua, 3akoH Ammnepa. Teopema o LHPKYISLUH
JUTSL BEKTOpa MarHUTHOW MHAYKIIMM U ee IpuMeHeHue. Teopema [aycca s
MarHUTHOTO TOJIS.

MarHutHble MOMEHTBI aTOMOB M MOJIEKYJl. BEKTOp HaMarHM4eHHOCTH BEIIECTBA.
Teopema 0 HMPKYJISALUY Ul BEKTOPA HAMarHM4eHHOCTH. MarHutHas
BOCIIPUIMYHMBOCTS X MAaTHUTHAsI IPOHMIIAEMOCTD BellecTBa. HampsokeHHOCTD
MarHuTHOTO 1noJis. TeopeMa o0 HUPKY/ISILIKU ISl BEKTOPBI HANPSHKEHHOCTH
MAarHUTHOTIO NOJIs. Y CJIOBUSL U1 MAarHUTHOTO IIOJIsl HA TPaHULIE pa3iena ABYX
cpen. Jluamarneruku, napaMarieTuk. @eppomarseTuky. MarauTHbIN
rucrepesuc. Temneparypa Kropu. Ilpupoaa ¢peppomarserusma.

/JTex/

6.10

[ocTosTHHOE MarHUTHOE TIOJIC B BaKkyyMme U Berectse /I1p/

6.11

OrmpenieneHne OTHOIICHUS 3apsi/ia HIEKTPOHA K €TO Macce METOJ0M
MarHetposa. /J1a6/

6.12

OrnpenieneHre rOPU30HTATBHON COCTABISIONIEH WHIYKIHA MATHUTHOTO MOJIS
3emun. /J1a6/

6.13

Omnpenernenre paOOTH BBIX01a IEKTPOHOB U3 MeTasuIa. /J1ad/

6.14

SJIEKTPOJJUHAMUKA

3akoH aneKTpoMarHuTHOH nHAykuun. IIpasuno Jlenna. CnocoObl H3MEHEHHs
MarHUTHOTO MOTOKA. [Iprposa 31eKTpoMarHUTHON HHAYKINH. SIBIIeHUE
camonHIyKunu. MHIykTHBHOCTH. B3aumuas nanykuusa. Bzanmuas
UHIOYKTUBHOCTb. Teopema B3auMHOCTH. Tok cMmeleHus. Teopema 0 HUPKYIALUU
MarHUTHOTO MOJIs B Coydae MPUCYTCTBUS MEPEMEHHBIX NEKTPUUECKUX MOJIEH.
VYpaBHeHns MakcBeiuta B HHTeTpansHOit hopme. /Jlex/

6.15

OnexrpoanHamuka /T1p/




6.16 CHsTHE KPUBOM HAMAarHMYHBAHKS U METIH THCTEPE3UCA C MOMOIIBIO 2
ocuwiorpada. /J1a6/
6.17 W3ydeHue sBICHUS B3aMMHOM WHIYKIWH. /J1a6/ 2
6.18 W3ydeHne MarHUTHBIX CBOWCTB (heppoMarHeTnkoB. /J1ad/ 2
Paznea 7. KOJIEBAHUS U BOJIHBI
7.1 SJIEKTPUYECKUE KOJIEBAHUA 4
Konebarensupiii kKoHTYp. CBOOOIHBIE HE3aTYXAIONINE U 3aTyXaOIMINe
rapMOHHYECKHE KoeOaHus B KojebaTeIbHOM KOHType. Popmyra Ui eproaa
KosreOaHuil. BEIHYXIeHHBIE rapMOHHYECKHE KOJICOaHUS B KOJICOaTEIEHOM
KOHTYype. SIBneHue pe3oHaHca. IlepeMeHHbI TOK. AKTUBHOE, UHIYKTUBHOE U
€MKOCTHOE CONPOTUBJICHHUE B IETIN IIEPEMEHHOTO ToKa. PaboTa 1 MOITHOCTH B
LIeNH NepeMEeHHOro Toka. JleiicTBytoliee 3HaueHUEe TOKA U HAIPSKECHUSI.
/JTex/
7.2 SJIEKTPOMATHUTHBIE BOJIHBI 2
OKCIepUMEHTATBHOE TTOIyIeHNE JIEKTPOMArHUTHEIX BOJH. CyliecTBOBaHNE
9JIEKTPOMArHUTHBIX BOJIH KaK CJIEACTBUE ypaBHEHUH MakcBena.
JuddepennmanpHoe ypaBHEHHE HIIEKTPOMAarHUTHOH BOJTHEL CBSI3b MEXKITY
BEKTOPaMH HANPSDKEHHOCTH 3JIEKTPHYECKOTO ¥ MATHUTHOTO TIONEH B
9JIEKTPOMArHUTHOM BosiHe. [IpenomiieHre 3eKTPOMarHUTHBIX BOJIH Ha TPAHULIE
paszzena AByX cpell. DHepIrys U UMIIYJIbC IEKTPOMArHUTHBIX BOJIH.
/JTex/
7.3 OnexTpoMarHuTHBIE Kosebanus U BOMHEI /TIp/ 2
7.4 HccnenoBanue 3aTyxarIuX KojxeOaHuid B koedaTeapHOM KoHType /J1ab/ 2
Paznea 8. CAMOCTOSTEJIBHAS PABOTA
8.1 Moaroroska k nexiwmsm /Cp/ 18
8.2 IToaroToBka k mpakTU4ecKuM 3aHaTusM /Cp/ 18
83 Ioaroroska k nmaboparopHeM padotam /Cp/ 18
8.4 BrIinosHeHHe KOHTPOIbHOMN padboTs /Cp/ 8,6
Pa3gen 9. KoHTaKkTHbBIE Yachl HA aTTECTALMIO
9.1 Konrponsnas padora /KA/ 0,4
9.2 Koncynpramus nepen sx3amerom /K9/ 2
9.3 Ox3amen /KO/ 0,35
Pazgen 10. OIITUKA
10.1 TEOMETPUYECKAS OIITUKA. 2
IoHsTHE CBETOBOTO Jy4a. 3aKOH MPSIMOIMHEHHOTO PacpOCTPaHEHHS CBETOBBIX
Jydeil B OMHOPOJHBIX cpefiaX. 3aKOH OTpa)KeHUsl. 3aKOH NPEeIOMIICHHUS.
puanmn ®epma. [onHoe otpaxenue. LIeHTpHpOBaHHBIE ONTHYECKHE CHCTEMEL.
[IpemoMieHIe CBETOBBIX JIydel Ha TOBEPXHOCTH C(hepHIecKoro 3epKana.
[Ipenomienue cBeta Ha ceprUuECKON TOBEPXHOCTH pasliena AByX cpea. ToHkue
nuH3BL M300paXkeHHe PEAMETOB ¢ ITOMOIIBIO JIMH3. OCHOBHBIC
(oToMeTpHUIECKIE BETHIUHEL.
/JTex/
10.2 TI'eomerpuueckas ontuka /I1p/ 2
10.3 Onpenenenue mokasarens MpeToMICHHs CTEKIIa ¢ TTIOMOIIBI0 MUKpocKoma. /J1ab/ 2
10.4 VHTEP®EPEHIIVA N1 JUDPAKIINS CBETA 2

KorepeHTHOCTH 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. MHTepdepeHus cera,
yCIIOBHE MakcuMyoB U MUHHMYMOB. OmnbiT FOHra. HTepdepernus crera B
TOHKHX IUICHKAX W TuiacTuHKax. Onpenenenue audpaknum. [Ipuamun [rolireHca
-®penensa. Meron 301 @penens. udpaxnus OpeHens Ha KPYTJIOM OTBEPCTHH U
mucke. Jlubpakuus Opayrrodepa Ha omHoi menu. JJudpakius payHrodepa
Ha TU(PaKINOHHON pernIeTKe.

/JTex/




10.5

Omnpejernenne paauyca KPHBU3HBI TUH3bI IPU MOMOIH KoJiell HproToHa.
(Uurtepdepennus ceera. Ombit FOHra.) /J1ad/

10.6

H3MepeHue [UTMHHBI CBETOBOH BOJIHBI € IOMOLIBIO TH(PAKLIIHOHHON PEIIETKH.
(U3yuenue qudpakiiv CBeTa Ha OJAMHOYHOM 1eIn U AUPPAKIHOHHON
pemterke.) /J1a6/

10.7

JUCIIEPCHUA U ITOJISAPU3ALINA CBETA

Jucnepcust cBeTa. DIEKTPOHHAS TEOPUS IMCIIEPCUH CBETA. ECTeCTBEHHbIN 1
HOJI}IpH?:OB&HHBIﬁ CBCT. Honﬂpmaum{ CBE€Ta HpI/I OTpa)KCHI/II/I n HpeHOMHCHI/II/I Ha
TpaHMLE IBYX AUIIEKTPUKOB. [IpoxoxkaeHue cBeTa uepe3 aHU30TPOIIHbIE
kpuctaisl. [lonsgpusanoHHble TPU3MBL U ONAPOUAbl. 3aKoH Mamtoca. AHanu3
MOJISPU30BAHHOIO CBETA. BpallleHue MI0CKOCTH MOISAPHU3aIuM.

/Jlex/

10.8

Boxnosas onruka /IIp/

10.9

Omnpezernenne yria NoJXHOW mossipusanuu. /J1ad/

10.10

IIporepka 3akona Mamtoca. /J1a6/

10.11

Omnpenenenue K03 GUITEHTA TOTIOIEHUS IPO3padHbIX Tel. /J1ab/

Pazpnen 11. KBAHTOBAS ®U3UKA

KBAHTOBAS OIITUKA

TemnoBoe U3IydeHUE U ero XapakTepucTUKH. 3akoH Kupxroga. 3akoHbl
Credana - bonpimana u cmenienus Buna. ®opmyier Penes-/xunca u [Tnanka.
I'unoresa [Tnanka. ®@oronsl. @otodddhekxt. YpaBHeHHE DIHITEHHA TS
BHemIHero (¢otoaddexra. DHeprus U uMIynsc GoToHa. /lapneHune cBeTa.

B¢ dexr KomnroHa u ero 31eMeHTapHas Teopus. EAUMHCTBO KOPIYCKYIISIPHBIX H
BOJTHOBBIX CBOHCTB 3JIEKTPOMATrHATHOTO H3ITy4CHHS.

/JTex/

11.2

KganToBas ontuka /I1p/

11.3

CHsiTHE BOJIBTAMIIEPHOM, JTIOKCAMIIEPHON U CHIEKTPAIbHON XapaKTEPUCTUK
(dhoToanemMeHTa U ornpeeneHne paboThl BeIX0Aa dekTpoHa. (Potoaddekr.) /J1ab/

OmnpeierieHre TeMIEpaTypHO 3aBUCHMOCTH HHTCHCHBHOCTH U3JTyICHHS HUTH
namibl HakanuBanus. (M3ydeHne 3aKOHOB TEIIOBOTO H3IYUSHHUS C IIOMOIIBIO
SIPKOCTHOTO mHpoMeTpa.) /J1ab/

OJIEMEHTBI KBAHTOBOU MEXAHUWKN 1 ATOMHOUN ®U3NKU
Crnektpsl aroMOB 1 MoJiekya. CriekTp aToma Bojopoaa. Teopust aroma Bojgopoaa
o bopy. ['unote3a ae bpoiinsa. CpoiictBa BonH ae bpoitnsa. CooTHOIIEeHHE
Heomnpenenennocreit I'eisenbepra. BoigHoBas QyHKIUSA U €€ BEPOSTHOCTHAS
uHTepnpetanus. Habmonaempie BETMIHHBI B KBAHTOBO MEXaHUKE U UX
nm3mepenust. O6mee ypasaenne Llpeanarepa. CrammioHapHOe ypaBHEHHE
Mpeaunrepa. JBuxenue cBOOOJHON YacTHULBL. J{BHKEeHUE B IOTEHLIUAIBHOM
sme. [ToTeHIManbHbIH 6apbep. ['TapMOHUYECKHI OCHMILISATOP. ATOM BOJOPOa B
kBaHTOBOU MexaHuke. CrinH snekTpoHa. CrimHOBOE KBaHTOBOE yucio. [lpunHnmmn
HEPa3ITMYUMOCTH TOXKIECTBEHHBIX YacTHll. DepMUOHBI U GO30HEI.
ITeproguueckas cucrema sneMeHTOB MeH ieneeBa.

/Jlex/

11.6

OeMeHTHI KBaHTOBOH MEXaHHWKH M aTOMHOH ¢m3uku /T1p/

Pasnen 12. DU3UKA ATOMHOTO SIAPA M DJIEMEHTAPHBIX
YACTHII

12.1

DJIEMEHTbBI ®U3MKN ATOMHOI'O APA

Jedext maccel v dHEeprus cBs3u siapa. CIuH siIpa U ero MarHUTHBIA MOMEHT.
Snepusbie cunbl. Monenu snpa. PannoakTuBHOE U3Ty4eHUE U €70 BUABL. -
pacmnaj. -u3Ny4eHUe. -u3ydeHue. SnepHple peakiuu 1 UX OCHOBHBIC THITHI.
Peaxmus nenenus siapa. Llennas peakuus genenus. Peakuus cuHTe3a aTOMHBIX
sanep.

/JIex/

12.2

OJIEMEHTbBI ®U31KU SJIEMEHTAPHBIX YACTUILL

Kiacchl aeMeHTapHBIX YaCTHI] U BUBI MX B3auMoeiicTBuil. Knaccudukanus
SHGMCHTapHBIX YaCTHII. HpI/IHHI/IH Hepa3J’II/I[II/IMOCTI/I TOXIACCTBCHHBIX YaCTHUII.
CHI/IH nu upyrne KBAHTOBBIC YHCJIa BHCMCHTapHBIX. LI?:lCTI/IHI:;I U aHTHUYaCTHULIBI.
Bo30HbI 1 (epMUOHBL. AIPOHBI U Me30HBL. JIenToHbI. IIpoMeXyTOYHbIE GO30HEIL.
KBapKI/I U TJIFOOHBI.

/JTex/




12.3 OneMeHTHI (PU3UKH aTOMHOTO SApa U AIeMeHTapHbIX yacTuil. /I1p/ 3 4

Paznen 13. CAMOCTOATEJIBHAS PABOTA

13.1 INoxrorosxa k sexmwmsm /Cp/ 3 9
13.2 IToaroToBKa K MpakTUYeCKUM 3aHATHAM /Cp/ 3 18
13.3 IMoaroToBka k abopaTopubM paboram /Cp/ 3 18
13.4 Ioaroroska k 3auery /Cp/ 3 8,75

Pa3nen 14. KoHTaKTHBIE Yachl HA aTTECTAIIHIO

14.1 3auer /KA/ 3 0,25

5. OHEHOYHBIE MATEPHAJIbI

OrneHoYHbIe MaTepHaibl U TPOBEICHUST IPOMEXYTOUHON aTTECTAIIMK OOYJaIONIMXCsl MPUBEICHBI B MIPUIOKEHUH K
paboueii mporpaMme AUCIUILTHHEL.

®DopMBI U BHIIBI TEKYIIETO KOHTPOJIS MO AUCHMILIMHE (MOIYIII0), BUABI 3aJaHUN, KPUTEPHH UX OLICHUBAHUS,
pacrpeseneHre 0aIoB MO BUAAM TEKYIIEro KOHTPOJISI pa3padaThIBAOTCS MPENojaBaTeieM JUCIUILIHHBI C YIETOM e¢ CeU(UKU H
JIOBOJISITCSL 1O CBE/ICHUSI 00YJAOMMXCsl Ha TIEPBOM YIeOHOM 3aHATHH.

Tekyimunii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBISCTCS MIPENoAaBaTeieM NUCHHUIUIAHBI (MOAYIA), KaK IPaBHIIO, C
ucnonb3oBanueM SMOC uiu myTeM IpOBEPKU MUCHbMEHHBIX PaboT, MPETyCMOTPEHHBIX pa0OYMMH MPOTPaMMaMHU JUCIUILINH B
paMKax KOHTaKTHOH PabOThI M CaMOCTOSITENBHOM paboThl oOydarommxcs. st GukcupoBaHus pe3ynbTaTOB TEKYIIETO KOHTPOJIS
MO3KeT ucnonb3osatbes DMOC.

6. YAEBHO-METOINYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE JUCHHUITIJIMHBI (MO YJIS)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JauTepaTypa

ABTOpBI, COCTaBUTEIH 3araBue Wznatensc O agpec
TBO, TOJ
JI1.1 |Casennes U. B. Kypc obmeit ¢pmsuxu. T. 3. KBanToBas ontuka. AToMHas CaHKT- //e.]lanbook.com/book/10)
¢uzuka. duzuka TBeproro Tena. GU3MKa aTOMHOTO Apa U [etepOyp
3JIEMEHTAPHBIX YaCTHII: yueOHOE mocodne r: Jlans,
2018
JI1.2 | Casenses U. B. Kypc obmeit ¢pmsuxu. T. 2. DIeKTpHIecTBO 1 MarHETH3M. CaHKT- //e.]lanbook.com/book/11
Bonansl. OnTuka: yuebHoe nmocodue [TetepOyp
r: JIanb,
2019
JI1.3 [Casennes U. B. Kypc obmeit ¢pusuxu. T. 1. Mexanuka. MonexkynaspHas CaHKT- //e.lanbook.com/book/11
¢uzuka: yuebHoe nocodue [TetepOyp
r: JIanb,
2019




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, TOJ1
JI1.4 |YeptoB A.T., Oo6mas usznka Mocksa: //www.book.ru/book/933
BopoOreB A.A., KnoPyc,
Makxkapos E.®., 2020
Oszepos P. I1., Xpomos
B.1.
6.1.2. JlonosiHUTEIbHAS INTEPATYpa
ABTOpBI, COCTaBUTEIH 3arnaBue W3natensc On. agpec
TBO, TOJ
JI2.1 |anxapun N.II., Oobmas ¢usznka. COOpHHUK 3a/1a4 MockBa:  //www.book.ru/book/933
Kuppsnos A.IL., KuoPyc,
Ky6apes C.1., 2019
Pasunosa C.M.
JI2.2 [BopobOneB A.A., 3agauHuK 10 pHU3NKe MockBa:  //www.book.ru/book/92(]
UeptoB AT KuoPyc,
2017

6.2 UndopmanyoHHbIe TEXHOJIOTHH, HCIIO/Ib3YeMble IPH OCYLIECTBICHUN 00Pa30BaTe/ILHOIO NIPOLecca M0 AMCHUILIMHE
(Mony.Ji0)

6.2.1 IlepeyeHb TMLEH3HOHHOIO U CBOOOIHO PACTIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0eciedeHusl

6.2.1.1 | MS Office

6.2.2 Ilepeuenn npodeccHOHAIBHBIX 623 JAHHBIX 1 WH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | EctecTBeHHOHAYyuHBIIT 00pa3oBaTenbHbIN mopTai: http://en.edu.ru/

6.2.2.2 | MexxnaynapoaHas npogeccroHanbHas 6a3a qaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3 | KoHCynbpTaHT mItoc

6.2.2.4 | T'apant ACIINXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.1| VYueGHbIe ayquTOpHH IS IPOBEACHUS 3aHATHH JICKIIMOHHOTO THUIA, YKOMILUIEKTOBaHHBIE CHEIUATH3HPOBAHHON
MeOENbI0 M TEXHUYECKUMHU CPEICTBAMU 00ydEeHHsI: MYIIbTUMEIMHHOE 000py/I0BaHUE JUIs IPEAOCTABICHUS yUeOHON
nH(popManuH GOIBIION ayUTOPUH H/WITH 3BYKOYCHIIMBAIOIee 000pynoBaHHe (CTAMOHAPHOE WIIM IEPEHOCHOE).

7.2| YueOHBIE aymUTOPUY AJISL IPOBEICHHMS 3aHITHH CEMUHAPCKOTO THIIA, TPYNIIOBBIX U WHIWBHUYaIbHBIX KOHCY/IBTALNH,
TEKYIIETO KOHTPOJISA M IPOMEXYTOUHOH aTTEeCTAIlNH, YKOMIUIEKTOBAHHBIE CIICIIHATII3HPOBAaHHONW MeOeNbio 1
TEeXHHYECKUMH CPEACTBAMHU 00y4eHHs: MyIbTHMEANITHOEe 000pyA0BaHNE U/HIIH 3BYKOYCHIMBAOIIee 000py10BaHNIE
(cranimoHapHOE WK TIEPEHOCHOE)

7.3 | TlomemeHus Al cCaMOCTOATENIBLHONM PabOThI, OCHAILIEHHBIE KOMITBIOTEPHON TEXHUKOH ¢ BO3MOXKHOCTBIO MOIKITIOUSHUS K
cetr "UHTepHeT" M 00ECIICUeHUEM JIOCTYIA B 3JICKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

7.4 | TlomemnieHus AJs XpaHEHHS U TPO(QUIAKTHYECKOTO 0OCITY)KUBAHUS Y4eOHOTO 000PYIOBaHUS

7.5| JlabopaTopuu, ocHaIlIEHHbIE CIIEHUAIBHBIM JIAOOPATOPHBIM 00OPYIOBAHUEM:

7.6 JlabopaTopus MexaHMKH, BKIIOYAOMas: 010K 31nekTpoHHb ®M1/1, mammaa ATByga @M1, mastauk Makcsermia
OM12, ynusepcanbHblii MasTHUK @M 13, masTHuK Obepbexa M 14, moayns FOura u moayns casura ®M 19,
coynapenue mapos GDM17;

7.7| Jlabopatopus 3JeKTpHUUEcTBa M MarHeTH3Ma, Bkmodaromas: crenpl TKO anekTprudecTBa 1 MarHeTu3ma, B TOM UUCiie
ocrmiorpagsr C1-94, reHepaTOpsl CHTHAIOB HU3K0YacTOTHBIC ['3-118, HCTOYHHMKY MUTAHUS, Mara3HHbI CONTPOTHBIICHHT,
Habop moxyneit DIID;




7.8

JlaGopaTopust ONTHKH, BKIFOYAIONTAst KOMIUIEKT OnTHYeckoro obopynosanus PMC, B Tom unciie: 6a3bl ONTHUSCKOH
CKaMbH, MOJIYHPOBOHUKOBBIE JIa3ePhl C FOCTUPOBOYHBIM MOZYJIEM, (DOTONPHEMHHUKH, HAOOD JIMH3, SKPaHbI C MACIITAOHOH
ceTkoi; aBToTpancdopmatop oanodasusiii JIATP-2,5; koMIutekT Gosutuii.




