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1. IEJIM OCBOEHMSI M CLUUILIUHBI (MO YJIST)

1.1| Lenp npenoaaBaHus AUCLMIIIMHBL

1.2 | dopmupoBaHze y 00yHAIONIMXCS €CTECTBEHHOHAYYHOTO MUPOBO33PCHHMS; HAYIHOTO MBIIIICHHS; IIEJIOCTHOTO
IIPE/ICTABICHHS O (DM3HIECKIX 3aKOHAX OKPY)KAIOIIEro MIpa B MX €AWHCTBE U B3aHMOCBSI3H; HABBIKOB IPHUMEHCHHUS
MOJ0KEHUH (PyHIaMEeHTaTbHON (PU3UKHU MPU PEIICHUH KOHKPETHBIX MPEeIMETHO-MPO(UIBHBIX 3a1a4; TEOPETUUECKOH U
MIPaKTUYECKOI 6a3bl AJIS YCHELIHOTO OCBOCHUS MU CIIELUAIbHBIX AUCLMILIMH.

1.3 | 3amauum JUCLUIUINHEL:

1.4 | — ocBOeHHE 00YJArOMNUMHUCS 3HAHUH 00 OCHOBHBIX (DM3HYECKUX SBICHHSX U IIPOIECCAaX, OCHOBHBIX (PH3NIECKUX
BEJIMUMHAX U (PU3MUECKUX KOHCTAHTAX, OCHOBHBIX (PM3MYECKHUX 3aKOHAX U TPAHUIAX UX HIPUMEHUMOCTH,
(byHIaMEHTaIbHBIX (PU3UUECKUX IKCIIEPUMEHTaX M X POJIM B Pa3BUTHUH HAyKH, HA3HAUYCHUH M IIPUHIINIIAX JACHCTBUS
BaXHEHUIINX (PH3UIECKHUX TPHOOPOB;

1.5 | — mpuobpereHre 00yJarOLMMUCS YMEHUH 0OBACHUTE OCHOBHBIC HAOMIOAAaEMbIC IPUPOTHBIC ¥ TEXHOTCHHBIC SBICHUSA U
3¢ dexTs Ha 6a3e 3aKOHOB KJIACCHYECKOH M COBPEMEHHOH (DH3UKH;

1.6 | — mproOpeTeHne 00YJarOINMHICS YMEHHH M HABBIKOB MCIIOIB30BaHUS METOANKH (PU3HUECKUX U3MEpEHHH 1 00paboTKH
9KCHEPUMEHTAIBHBIX JAHHBIX, UCTIONB30BaHIS METOZ0B (PU3UUECKOTO MOJICTHUPOBAHUS JIJIsl PEIICHNs] KOHKPETHBIX
€CTCCTBEHHOHAYYHBIX U TEXHUYCCKHX 33]1a4;

1.7 | — mpuobpeTerne 00yIarOMIMUCS HABBIKOB 3KCILTyaTalli OCHOBHBIX IIPUOOPOB U 000PYIOBaHHS COBPEMEHHOIT
¢duznueckoii naboparopuu, 06pabOTKH ¥ HHTEPIIPETUPOBAHUS PE3YNTATOB IKCIIEPUMEHTA.

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

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

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

TIK-2: crocoOHOCTHIO MPOBOIUTH TEOPETHICCKHIE M IKCIICPUMEHTAILHBIC HAYIHBIC MCCIICAOBAHMUS 110 [TOUCKY U IIPOBEPKE HOBBIX
UJIeil COBEPICHCTBOBAHUS HA3€MHBIX TPAHCIOPTHO-TEXHOJIOTMYECKUX CPEICTB, MX TEXHOJIOTUYECKOT0 000PYIOBAHUS M CO3MaHusI
KOMIIJIEKCOB Ha nX Oase

3HaTh:

METO/Ibl TEOPETHYECKOTO M IKCIICPHMEHTAIBHOTO UCCIIEIOBaHUS (HPU3NUECKUX OOBEKTOB, MPOLECCOB M SIBICHUI, HCIOIb3yeMBbIC IS
TIOMCKA ¥ NMPOBEPKE HOBBIX HJICH COBEPIICHCTBOBAHMUS HA3EMHBIX TPAHCIIOPTHO-TEXHOJOTHYECKHUX CPECTB, HX TEXHOJIOTHYECKOTO
000pyIOBaHUS U CO3JIaHUSI KOMITJICKCOB Ha UX 0a3e

YMeTh:

MPUMEHATH METOAbI TCOPETUYCCKOTO U DKCIICPUMEHTAIILHOTO UCCIICAOBAHUA (1)I/I3I/IIIGCKI/IX 06’beKTOB, IMpOoIECCOB U HBHGHHﬁ,
HCIIOJIB3YEMbIC JId TOUCKA U TPOBEPKE HOBBIX H,ELCPI COBCPUICHCTBOBAHUA HA3EMHBIX TPAHCTIOPTHO-TEXHOJIOTUIECCKUX CPEACTB, UX
TEXHOJOTMYCCKOI0 060pyz[013aH1/1;[ " CO3JaHus KOMIIJICKCOB HAa UX Oaze

Brnaners:

HaBbIKaMU IPUMCHCHHA METOJ0B TCOPETHUCCKOTO U OKCIICPUMEHTAJIBHOT'O UCCIICAOBAHUA (I)I/ISI/II{GCKI/IX O6LCKTOB, mpoueccoB U
S[BHCHI/Iﬁ, HCIIOJIB3YCMBIX IJIA ITOUCKA U IMTPOBEPKE HOBBIX 201 (S71 COBEPUICHCTBOBAHUA HA3CMHBIX TPAHCIIOPTHO-TEXHOJIOTHUICCKUX
CPEACTB, UX TEXHOJOTHICCKOTO o6opy,u013aHI/1;1 " CO3JaHHs KOMIIJICKCOB HA UX baze

OIIK-6: crtocOOHOCTBIO CAMOCTOSTENBHO MM B COCTaBE TPYIITEI OCYIIECTBIIATD HAYIHYIO IS TEIBHOCTD, PEAIN3ys CIICIIHATbHBIC
CpeCTBa U METO/IbI IOJY4EHUS] HOBOTO 3HAHUS

3HaTh:

OCHOBHBIC TIOHSATHS U 3aKOHBI KJIAaCCUYECKOUN 1 COBpeMeHHOﬁ (1)H3I/IKI/I JUISL OCYHICCTBJICHUS H&y‘lHOﬁ JACATCIBHOCTU, pEATTU3YsL
CII€HUaJIbHbIC CPCACTBA U METOAbI ITOJTYUCHHUA HOBOT'O 3HAHUS

YMeTh:

HCIOJIb30BaTh OCHOBHBIC MOHATHS M 3aKOHBI KJIACCUYECKOU 1 COBpCMeHHOﬁ (bl/IS’I/IKI/I JUI1 OCYLICCTBJICHUSA HayLIHOI‘/‘I JCATCIIBHOCTH,
pcain3ys CriCHaJIbHbIC CPEACTBA U METOABI IOJTYYCHH HOBOT'O 3HAHUSA

Brnaners:

HaBbIKaMH MPUMCHCHHS OCHOBHBIX MMOHATUH M 3aKOHOB KJIaCCUYSCKOM U COBpeMCHHOﬁ (l)I/IBI/IKI/I JJIs1 OCYIICCTBJICHUSA Hay‘lHOﬁ
JACATCIIBHOCTU, p€ANIN3Ysl CTICIUAJIIBHBIC CPEACTBA U METOJABI MOJTYUCHUA HOBOT'O 3HAHUA

B pe3yabTaTe 0cBOeHUSsI AUCHHUILIMHBI (MOAYJIs1) 00yUYaOIMIiCS T0JIKEH

3.1 |3HaTh:

3.1.1 | METOIbI TEOPETUYECKOTO M AKCIIEPIMEHTAILHOTO HCCIIEIOBaHMS (PU3NIECKUX OOBEKTOB, IPOIIECCOB U SBIICHUH,
WCTIOJIb3YyeMbIe ISl TOMCKA U MIPOBEPKE HOBBIX HJIEH COBEPIIEHCTBOBAHUS HA3MHBIX TPAHCIIOPTHO-TEXHOJIOTHYECKUX
CPE/ICTB, UX TEXHOJOTHYECKOTO 000PYI0BaHUS U CO3aHMsI KOMILIEKCOB Ha UX Oase;

3.1.2 | OCHOBHBIE OHSATHSI U 3aKOHBI KJIIACCHYECKOM U COBPEMEHHOM (DU3MKU AL OCYIECTBICHUS HAYYHOU NESTEIbHOCTH,
peausys CIelHalIbHbIE CPeCTBA 1 METO/IBI TTOJIYIEHHSI HOBOTO 3HAHUS

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
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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. PUSUYECKHUE OCHOBBI MEXAHUKH

1.1

KNHEMATUKA MATEPUAJIBHOM TOUKI IIpenmer u 1 2
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 2

1.4

OCHOBbBI AMHAMUKU ITOCTYIATEJIBHOTI'O ABNXEHUW A TEJIA 1 2
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 2

1.6

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

1.7

3AKOHbBI UIBMEHEHIA 1 COXPAHEHHWA UMITYJIBCA, DHEPTUN U 1 4
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 4
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 4
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/

JlmHaMuKka BpalaTelbHOTO ABIKECHUS TBepaoro Tena /I1p/ 1 4

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. CAMOCTOSATEJIBHASA PABOTA

3.1

HoaroToBka k aexuusm /Cp/
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BrimonHeHe KOHTPOIbHON padoTsl /Cp/

8,6

Pa3znen 4. KoHTakTHBIE Yachl HA aTTECTALMIO

4.1

KonrpoasHas pabora /KA/

0,4

4.2

Koncynsramms nepex sx3ameHom /K3/
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Ox3amen /KD/

0,35

Pazpnen 5. QJIEKTPUYECTBO U MATHETHU3M

5.1

OJIEKTPOCTATHUYECKOE IIOJIE B BAKYYME

OnexTpuueckuil 3aps U 3IeKTpocTaTudeckoe nojue. HanpsokeHHOCTD U
MOTEHLUAT ANEKTPOCTATHUECKOTO 10Jisl. CBOMCTBO CyNepHO3HINH AT
3JIEKTPOCTATUUECKUX N0Jel. CBsI3b MEXy HAIIPSKEHHOCTBIO
QJIEKTPOCTATUYECKOI'O MOJIA U TOTEHINATIOM. IToTox BCKTOpPA HAIIPSKEHHOCTHU
ANEKTPUUYECKOTO TOJIS uepe3 NOBEpXHOCTh U Teopema [aycca. [Ipumenenne
TeopeMsl ['aycca K pacueTy ayieKTpocTaTHUECKUX Mosiel. Teopema 0 HUPKYIILUN
JUTSL BEKTOpa HANPSAXKCHHOCTH DJICKTPUYECCKOTO T10JIA.

/JTex/
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SJIEKTPOCTATUYECKOE ITIOJIE B TIPOBOAHUKAX 1 JUDJIEKTPUKAX
OnexTpuueckuil JUMOIb U SNEKTPUUECKUI JUITOIbHBIH MOMEHT. JUnonbsHbIe
MOMEHTBI MOJIEKYI IU3JeKTpHKa. [1oJspHble M HEMOSIPHBIE TUIEKTPUKH.
Ionspuszanus nusnexrpukos. Bekrop nomspusanuu. Teopema 'aycca mist
BEKTOPA MOJIsIpU3auu. BeKTop aMeKTpUYEecKoro cMelleHus. Y CIOBUS Ha
TpaHuIle ABYX AUDIEKTPUKOB. [[pOBOTHHMKHU B 3JIEKTPOCTATHYECKOM TIOJIE.
DJEKTPOEMKOCTh YEAMHEHHOTO ITpoBoAHUKA. KoHneHcaTophl. DHEprust CUCTEMBI
3aps/I0B U MIEKTPUYECKOTO MOJIS.

/Jlex/
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DnexTpocTaTHyecKkoe Noje B Bakyyme u erectse /I1p/
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HccnenoBaHne 3MEeKTPOCTaTHIECKUX mOJeH. /J1ab/

5.5

TTocTostHHBIH dMeKTpru4ecKuit Tox /I1p/

5.6

[NIOCTOSHHBIN 2JIEKTPUYECKUU TOK

VYcnoBus CyIIeCTBOBAHUS TOCTOSHHOTO 3JIEKTPUYecKoro Toka. Cuima u
IUIOTHOCTH TOKA. Y paBHEHHE HENPEPHIBHOCTU. 3akoH OMa AJIsl OTHOPOAHOTO
ydacTKa HenH. DIEeKTPOABIKYILAs CUIIa U HampshkeHHe. 3akoH OMa A
HEOAHOPOIHOTO ydacTka nend. [Ipasuna Kupxroga. I[Ipumepsr pacuera
Pa3BETBIEHHBIX JIEKTPUUECKUX el ¢ momoibo npasui Kupxroga. Pabora u
MOUIHOCTh TOKa. 3akoH [[xoymns-Jlenna.

/JTex/

5.7

Wzyaenne 3akona Oma. /J1ab/

5.8

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MaruunTHas unaykuus. 3akoH buo-Casapa-Jlannaca, MarHuTHOE Tone
JIBIKYILETOCS 3apsAna, cuia Jlopenna, 3axkon Amrepa. Teopema 0 HUPKYISLIUN
UL BEKTOpAa MarHUTHOM MHAyKIUY U ee npumenenue. Teopema 'aycca nist
MarHUTHOTO TMOJIA.

MarsHuTHble MOMEHTBI aTOMOB U MOJIEKYJ. BEKTOp HAaMarHMYeHHOCTH BELIECTBA.
Teopema 0 HMPKYJISIUY Ul BEKTOPA HAMarHUYeHHOCTU. MarnutHas
BOCIIPUUMYHMBOCTh U MAaTHUTHASI IPOHUIIAEMOCTD BellecTBa. HampskeHHOCTh
MarHutHoro nois. Teopema o HUPKYISALMU U1 BEKTOPBI HAIPSHKEHHOCTH
MAarHUTHOTIO NOJIS. Y CJIOBUSL UL MATHUTHOTO II0JIsl HA TPAaHULIE pa3Jieia ABYyX
cpen. Jluamarneruku, napaMarieTuky. @eppomarueTuky. MarauTHbIi
rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerisma.

/JTex/

59

ITocrostHHOE MarHUTHOE MOJIe B Bakyyme U Beniectse /I1p/

5.10

Omnpe/esieHre OTHOIICHHUS 3apsiia AIEKTPOHA K €r0 Macce METOI0M
MarHetpoHa. /J1a6/

5.11

OrmnpeiesieHre rOpU30HTAIBHON COCTABIISIOIECH HHAYKIIUM MATHUTHOTO TI0JIS
3emu. /J1ab/

5.12

Omnpenernenne pabOTH BBIX0/A IEKTPOHOB U3 MeTasIa. /J1ab/

5.13

DJIEKTPOJUHAMUKA

3aKoH 3NeKTpoMarHuTHON uHAyKIMH. [IpaBuio Jlenmna. CriocoObl H3MEHEHUS
MarHUTHOIO NOTOKA. [Ipupona 31eKTpOMarHuTHON UHAYKIUU. SIBlIeHue
caMoMHIyKUuU. MHIyKTHBHOCTD. B3aumHas unnykuus. Bzaumuas
HHAYKTUBHOCTB. Teopema B3auMHOCTH. Tok cMmeleHus. Teopema o HUPKY/ISILUN
MarHUTHOTO TOJIS B CIIydae MMPUCYTCTBHUS MIEPEMEHHBIX IIEKTPHIECKIX ITOJICH.
VYpaBHeHHs MakcBemia B HHTErpanbsHoil popme. /Jlex/

5.14

Onexrpoaunamuka /I1p/

5.15

CHsiTHE KPUBOW HAMATHUYHBAHUS U TETIH THCTEPE3UCA C TIOMOIIBIO
ocworpada. /J1ad/

5.16

W3zydaenne sBneHns B3aUMHOM HHAYKIWN. /J1ab/

5.17

W3ydyeHnue MarHuTHBIX CBOMCTB (peppomMarHeTukos. /J1ab/

Pazgen 6. KOJIEBAHUS 1 BOJIHbI




6.1

SJIEKTPUYECKUE KOJIEBAHUA

Konebatenbublii kKoHTYp. CBOOOHEIE HE3aTYXAIOMINE U 3aTyXaOLIIe
TrapMOHMYECKHE KoJleOaHus B KoebaTeTbHOM KoHType. DopMyia 11 neproia
xosiebaHuii. BEIHYXIeHHBIE rTapMOHHYIECKHE KOJIEOaHUs B KOJIeOaTeIbHOM
KOHTYype. SIBienue pe3oHaHca. [lepeMeHHbII TOK. AKTUBHOE, HHIYKTUBHOE U
€MKOCTHOE CONPOTHBIICHUE B LIETIH IIEPEMEHHOT0 ToKa. PaboTa 1 MOIHOCTb B
LIETIU TIEPEMEHHOTO TOoKa. JleiicTByroIIee 3HaUeHNE TOKA U HAIIPSDKEHUSI.

/JTex/

6.2 SJIEKTPOMAT'HUTHBIE BOJIHBI 1
DKCIIepUMEHTAIBHOE TT0JIydeHHE MICKTPOMAarHuTHLIX BosiH. CyliecTBoBaHME
QIIEKTPOMAaTrHUTHBIX BOJIH KaK CJI/ICTBHE ypaBHEHUH MakcBemna.
JucddepenimanpHoe ypaBHEHHE YIEKTPOMArHUTHON BOTHBL CBSI3b MEXKITY
BEKTOpPaMH HaIPSHKEHHOCTH 3JIEKTPHYECKOTO M MAarHUTHOTO T10JIeH B
AIIEKTPOMarHUTHOH BoHe. [IpenomieHue 3JeKTpOMarHUTHEIX BOJTH Ha TPaHUIIe
paszena IByX cpeA. DHeprus X HMILYJIbC 3JeKTPOMAaTHUTHBIX BOJH.
/JTex/
6.3 DJIeKTpOMarHUTHbIE KoJIeOaHus 1 BoJiHbI /T1p/ 2
6.4 HccnenoBaHne 3aTyxaromux KojxeOaHui B KoebaTeTsHOM KOHTYpe /J1ab/ 2
Pazgen 7. CAMOCTOSATEJIBHAS PABOTA
7.1 IMoaroToBka k jekuusm /Cp/ 9
7.2 IToaroroska k mpaxTudeckuM 3aHaTasM /Cp/ 18
7.3 IToaroToBka k 1abopaTopHbiM pabotam /Cp/ 18
7.4 IMoaroroBka k 3avery /Cp/ 8,75
Pa3znen 8. KoHTakTHBIE Yachl Ha aTTECTALMIO
8.1 3ager /KA/ 0,25
Pasngen 9. OIITUKA
9.1 T'EOMETPHUYECKAS OIITHUKA. 6
[oHsATHE CBETOBOTO JTy4a. 3aKOH MPSIMOJIMHEHHOTO PacpOCTPaHEHHS CBETOBBIX
Iydell B OMHOPOJHBIX CpeiaX. 3aKOH OTPa)KCHUs. 3aKOH IPEIOMIICHHUS.
IIpunnun ®epma. [TonHoe oTpakenue. LleHTpupoOBaHHbBIE ONTUYECKUE CUCTEMBI.
[penomieHne CBETOBBIX JIydeil Ha TIOBEPXHOCTH CEPUUCCKOTO 3epKala.
[Ipemomienue cBeta Ha chepuIecKoii MOBEPXHOCTH pasjera AByX cpel. ToHkue
nuH3bL. M300paxxeHne NpeaMeToB ¢ MOMOIIbI0 IUH3. OCHOBHBIE
(hoTOMETPUYECKHE BEITMINHEI.
/JTex/
9.2 I'eomerpuaeckas onrtuxa /I1p/ 6
9.3 OmnpeneneHne noka3ares NPeIOMICHHUS CTeKIa C MOMOIIBI0 MUKpocKoa. /JIa6/ 2
9.4 WHTEP®EPEHIINA N JUDOPAKIUSA CBETA 6
KorepeHTHOCTS 1 MOHOXPOMATHYHOCT CBETOBBIX BOJH. MIHTEp(hepeHIs ceTa,
ycIoBue MakcuMyoB 1 MUHHMYMOB. OmnbiT FOnra. MaTepdepennus ceera B
TOHKHX IUICHKaxX U ractuHkax. Onpenenenue qudpaxunu. [Tpunmun [olirenca
-®penens. Meron 300 @perens. Iudpakuus Operens Ha KPYrJIOM OTBEPCTHH U
mucke. Judpakuus Opayrrodepa va onnoit menu. Judpakuus Opayarodepa
Ha 1u(PaKIMOHHON peleTKe.
/JTex/
9.5 Judpaynus peHTTeHOBCKUX Jydei. Paspemaromnias cuiia o0beKTHBA. 18
Tomorpadwus. /Cp/
9.6 Wntepdepenmus un qudpaxnus ceera /IIp/ 6
9.7 OnpeneneHue paanyca KPUBU3HBI JIMH3BI TPU NTOMOIIH KoJiely HproToHa. 4
(MuTepdepennus ceera. Onpit FOHTa.) /J1ab/
9.8 V3mepenne TIMHHBI CBETOBOM BOJHEI C ITOMOIIBIO TU(PPAKIIMOHHON PEIIEeTKH. 4

(M3yuenue mudpakuyu cBeTa Ha OJUHOYHON HIETH U IUPPAKIUOHHON
pemerke.) /J1a6/




9.9 JUCIHEPCHUA U ITOJIAPU3ALINA CBETA 3 6
Jucnepcust cBeTa. DNeKTpOHHAs TEOPHsl AUCIIEPCHU CBeTa. EcTecTBeHHBI 1
N0JIIpU30BaHHbIN cBeT. Ionspusanys cBeTa Npu OTPAKEHUU U IIPEITOMIICHUN Ha
TpaHMLE IBYX AUIIEKTPUKOB. [IpoxoxkieHue cBeTa uepe3 aHU30TPOIIHbIE
KkpHcTaisl. [lonspu3annoHHbIe IPU3MBI U IOAApoubl. 3akoH Manroca. AHaIU3
NI0JIIPU30BAHHOIO CBETA. BpalleHne niockoCcTu Nonspu3alyy.

/JTex/
9.10 Jucnepuns u nossapusamms cseta /TIp/ 3 6
9.11 Onpenenenue yriia NoaHOH noyspu3anuu. /J1a6/ 3 2
9.12 IIporepka 3akona Mamtoca. /J1a6/ 3 4
9.13 Omnpenenenue K0 PUITEHTA TOTIOIEHUS IPO3padHbIX Tel. /J1ab/ 3 2
9.14 OIITUKA IBNXVYIIUXCA CPE/: Crxopocts cBera. OnbiT Puzo. OnbIT 3 18

Maiikenscona. Dddexr Jommepa. /Cp/

Pasnen 10. CAMOCTOSATEJBHASA PABOTA

10.1 IToaroToBka k jexuusm /Cp/ 3 9

10.2 IoaroroBka k mpakTH4eckuM 3aHATHAIM /Cp/ 3 18
10.3 Ioaroroska k naboparopHeM pabotam /Cp/ 3 18
10.4 BeinosHeHue KOHTPOabHOH padboTsl /Cp/ 3 8,6

Pasznen 11. KoHTakTHBIE Yachl HA aTTECTAIMIO

11.1 KonrpoasHas pabora /KA/ 3 0,4
11.2 Koncynsramms nepex sx3amerom /K3/ 3 2
11.3 Dx3amen /KD/ 3 0,35

5. OHEHOYHBIE MATEPHAJIBI

OneHoYHbIe MaTepUabl U TPOBEICHUST IPOMEXYTOUHON aTTeCTAllMy OOYJaIONIMXCsl MPUBEICHBI B MPUIOKEHUH K
paboueii mporpaMme AUCHUILTHHBL.

®DopMBI U BUIIBI TEKYIIETO KOHTPOJIS IO AUCIHMIUIMHE (MOIYII0), BUABI 3aJaHUN, KPUTCPHH WX OLICHHBAHUS,
pacrpenenenre 0aIoB Mo BUAAM TEKYIIEro KOHTPOJISI pa3padaThIBAIOTCS MPENoJaBaTeieM JUCIUILIHHEL C YIETOM e CeNn(UKU ’
JIOBOZSITCS 10 CBEICHUsI 00yJaromuXxcsi Ha MEPBOM YIeOHOM 3aHATHH.

Texkylnuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS MPENoIaBaTeNieM IUCIUILTHHBI (MOIYIIS), KaK MPaBHIIO, C
ucnonb3oBanrueM DMOC wuiu myTeM MPOBEPKU MUCHbMEHHBIX PaboT, MPETyCMOTPEHHBIX pA00OYHMH MPOTPaMMaMH JHUCIUILINH B
paMKax KOHTaKTHOH PabOThI M CAMOCTOSITENBHOM paboThl oOydaromumxcs. s GukcHpoBaHus pe3ynbTaTOB TEKYIIETO KOHTPOJIS
MO3KeT ucnonb3oBatbes DMOC.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIHHEYEHUE JUCHUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemas jiureparypa

6.1.1. OcHoBHasi 1UTEpaTypa

ABTOpBI, COCTaBUTENN 3ariaBue Wznatensc 5. agpec
TBO, TOJ
JI1.1 |Cagenses 1. B. Kypc o6meit puzuku. T. 3. KBantoBas ontuka. AToMHas CaHKT- //e.Janbook.com/book/10
¢m3uka. dusuka TBeproro Tena. Gusrka aTOMHOTO s1pa U ITerepOyp
3JIEMEHTAPHBIX YaCTHII: yueOHOE mocodne r: Jlans,

2018




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, TOJ
JI1.2 | Cagenbes 1. B. Kypc o6mmeit pusukn. T. 2. DIeKTpUIECTBO K MATHETHU3M. CaHkT- //e.lanbook.com/book/1 1
Bounael. Ontuka: yaedHoe mocobue [etepOyp
r: Jlans,
2019
JI1.3 | Casenbes 1. B. Kypc o6meit pusukm. T. 1. Mexanuka. MoJiekymspHas CaHKT- //e.lanbook.com/book/1 1
¢u3mka: yaebHOe mocobue ITerepbyp
r: Jlans,
2019
JI1.4 |YeptoB A.T., Oo6mas pusznka Mocksa: {//www.book.ru/book/933
Bopo0OreB A A., KnoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., Xpomos
B..
6.1.2. lonoHUTEIBHAS JIUTEPATypa
ABTOPBI, COCTABHTEITH 3arnaBue Wznarensc 3. anpec
TBO, 01
JI2.1 |IHanxapun N.II., Oobmas ¢usznka. COOpHHUK 3a/1a4 MockBa:  //www.book.ru/book/933
Kupbsinos A.I1., KuoPyc,
Ky6apes C.1., 2019
Pa3unosa C.M.
JI2.2 [BopobneB A.A., 3agauHuK 10 GHU3nKe MockBa:  //www.book.ru/book/92(]
UeptoB AT KuoPyc,
2017

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOT'UH, UCITOJb3yEMbIC ITPU OCYIHIECTBJICHUH 06pa30BaTeJ’lbl—[0I‘0 nmpouecca 1mo 1MCuuIJiniae

(Mony.Jio)

6.2.1 IlepeyeHb JMIEH3UOHHOTO  CBOOOJHO PACIIPOCTPAHAEMOr0 IIPOIrPAMMHOI0 00ecIeyeHHst

6.2.1.1 | MS Office

6.2.2 TlepeueHb Mpo(ecCHOHATBLHBIX 023 JAHHBIX H HH(OPMANHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBenHOHAyuHBIN 00pazoBaTenbHbIi mopTai: http://en.edu.ru/

6.2.2.2

MexayHapoaHas npodeccuoHanbHas 6a3a naHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbranT miroc

6.2.2.4

Tl'apant ACITMXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MO YJIA)




7.1

Y4eOHBIC ayTUTOPUH AT IPOBEACHHS 3aHATHH JIEKIIHOHHOTO THIIA, YKOMIIIEKTOBAaHHbIE CIICIIUAIN3HPOBAHHON
MeOeNblo U TEXHUUECKUMU CPENICTBAMU O0YUEHHUS: MYIbTUMEAUHHOE 000PYIOBaHKE ISl IPEAOCTABICHUS YueOHOM
nH(popManuy GOIBIION ayIUTOPUH 1/WITH 3BYKOYCHIIMBAIoIee 000pynoBaHHe (CTAMOHAPHOE WM EPEHOCHOE).

7.2

YueOHble ayTUTOPUH AJIs IPOBEIACHUS 3aHITHH CEMUHAPCKOTO THIIA, TPYNIIOBBIX U WHIUBUYaIbHBIX KOHCY/IbTALUH,
TEKYIIETO KOHTPOJIS M IPOMEKYTOUHOH aTTEeCTaIllH, YKOMIUIEKTOBAaHHBIC CIICIHAII3HPOBAaHHON MeOeNbIo 1
TEeXHHYECKUMH CPEACTBAMU 0Oy4eHHs: MyIbTHMEANITHOE 000pyA0BaHNE U/HIIH 3BYKOYCHIMBAoIee 000py0BaHIe
(craroHapHOE WK IIEPEHOCHOE)

7.3

ITomemienust st CaMOCTOSATENBHON pabOThI, OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO TIOKITIOUEHHSI K
cetu "MHTEepHET" M 0OECIIeYeHHEM JOCTYNA B AJICKTPOHHYIO HHPOPMaIlMOHHO-00pa30BaTEIIbHYIO CPEly YHUBEPCHTETA.

7.4

ITomenienust It XpaHEHUS ¥ MPOPUIAKTUIECKOTO 00CITY)KUBaHHsI YI€OHOTO 000PYI0BaHUS

7.5

JIaGopaTopuu, OCHAILIEHHBIE CIEIHAILHBIM J1a00paTOPHEIM 000PyIOBaHHEM:

7.6

JlabopaTopust MeXaHHKH, BKJIIOUArOIIas: 010K 3aekTpoHHbiii ®M1/1, mamuua Atyna ®M1 1, MmasTHrk MakcBesia
®M12, yauBepcanbHBIA MasTHUK @M 13, MasaTarK Obepoexka DM 14, moayns FOHra n Moxyms capura ®M 19,
coynapenue mapos GDM17;

1.7

JlabopaTopus dJIeKTpUIeCTBa U MarHeTu3Ma, BKittoyaroniasi: creHapl TKO anekTpudecTBa M MarHeTH3Ma, B TOM YHCIIC
ocumorpagsr C1-94, reHepaTopsl CHTHAIOB HU3K0YacTOTHBIE ['3-118, HCTOYHHMKY MUTAaHNUs, Mara3uHbI COMTPOTUBIICHHH,
Habop Moxyneit OII3;

7.8

JIabopaTopusi ONTHKH, BKIFOYAIONTAs KOMIUIEKT onTHueckoro obopynosBanust PMC, B ToM uucie: 6a3bl ONTHUECKOH
CKaMbH, MTOIYHPOBOJHUKOBBIC JIa3€PhI C IOCTUPOBOYHBIM MOZYIEM, (DOTONPHEMHHUKH, HA0Op JIMH3, SKPaHbl C MaCIITaOHOH
ceTkoi; aBroTpancopmartop oguodasusiit JIATP-2,5; koMrutekT Gosumuii.




