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2 9
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Haszeanue Dusuka
OUCUUNTIUHDL
Homep Axademuueckuii 200 | cemecmp 1,2
Kagheopa ™ Ilpozpamma | 08.03.01 «CtpoutenscTBO», MPod s « [ [pOMBINIICHHOE M TPAXKIAHCKOES
CTPOUTENBCTBO»
Cocmasumens Omuocunze JI.T., crapmmii npenoxasareib, JndaksaH A.I'., crapmuii npenogasartens

Lenu u 3a0auu
OUCUUNTIUHDI,
OCHOGHblE meMbl

Iemm: ocBoeHMe 3HAHMIT O PUMYECKUX SBICHUAX U 3aKOHAX, KOTOPHIM OHHU IIOJYMHSAIOTCS; METOIaX HAy4YHOTO
MO3HAHUS NPHPOBI U (HOPMHUPOBAHHE HA 3TOI OCHOBE NPEICTABICHUN O (PU3MYECKON KapTHHE MHpa; 3HAKOMCTBO
C OCHOBaMH (DyHJJAMEHTAJIBHBIX (PU3HIECKHX TEOPHH.

3agaum: 1aTh ydanieMycsi CHCTEMY 3HaHHi BKITIOYAIOITYI0 OCHOBHI (DM3HKU HAa COBPEMEHHOM YPOBHE €€ pa3BHTHS:
- onucaHne (GU3MYECKUX SBICHUI U METO/IOB HCCIIEJOBaHNS;

- BKHEHIIIHE 3aKOHBI, KaCaroIINeCs Pa3INIHbIX (GOpM ABIMKCHUS MaTepHUH;

- IPaKTUYECKOE MPHUMECHEHHE PACCMaTPHBACMbIX 3aKOHOMEPHOCTEH.

3HAHMS: - OCHOBHBIC TIOHATHS ¥ 3aKOHBI MEXaHWYECKOH KapTUHBI MUPA;

- OCHOBHBIC XapaKTEPHCTUKH U 3aKOHBI JJICKTPHYECKOTO ¥ MATHUTHOTO TIOJICH;

- BJIEKTPOMAarHUTHbIE KOJICOAHUS U BOJIHBI,

- BOJIHOBBIC U KBaHTOBBIE CBOIICTBA CBETA;

- JJIEMEHTHI KBAHTOBOHM MEXaHWUKH; (pHU3MKa aTOMHOTO SAPA.

YMenust: - pemars 3aa4n Kypca GU3HKY;

- IPUMEHSTH TEOPETUIECKUE MOJOKEHUS U 3aKOHBI (PU3UKH JJISI PEILCHUS TEXHOJIOTUIECKUX 3a/1ay;

- IUIAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI C UCIIOIBE30BaHHEM U3MEPUTEIbHBIX IPHOOPOB;

- 00pabaTkIBaTh PE3yNIbTAThl U3MEPEHHUMH, pacyeT HOTPELIHOCTEH; COCTABICHUE OTYETOB C UCIIONB30BAHUEM TaOJIHIL
1 TpauKoB U POPMYITHPOBKA BEIBOJIOB;

HaBbIKkH: - HaBBIKAMHU UCIIOJIL30BAHKS MAaTEMaTHYECKOTO alapara py PEIICHHH 33/1ay;

- HaBBIKAMM MCIIOJIb30BAHHS ITOJTYyYCHHBIX 3HAHUH ITPU NPOBEICHUH (HH3UUECKOTO SKCIICPHMEHTA.

OcnosHnasn
aumepamypa

Jmutpuesa, E. V. ®nzuka [DnektpoHHsIi pecypc] : yueoHoe nmocobue / E. U. imutpuesa. — 2-e u3n. —
DNEeKTPOH. TeKCTOBbIe NanHble. — CapatoB : Al [Tu Op Menua, 2019. — 143 ¢. — 978-5-4486-0445-4. — Pexum
noctyna: http://www.iprbookshop.ru/79822.html

[oB3uep, A. A. ®usuka. bazossrii kypc. Hacts 1 [DnekTpoHHBIH pecypc] : yuebHoe mocobue / A. A. Tlos3Hep, A.
I'. Aagpeesa, K. A. lllymuxuHa. — DIEKTPOH. TEKCTOBBIC NaHHBIE. — ExarepuHOypr : Ypansckuil penepanbHbIA
yuusepcutet, 96C ACB, 2016. — 168 ¢. — 978-5-7996-1701-1. — Pexxum gocryma:
http://mww.iprbookshop.ru/68406.html

Maryc, E. I1. Kpatkuii kypc o0mieit ¢pusuku [DnekTpoHHbI pecypc] : yueonoe nocodue / E. I1. Maryc. —
DJeKTpoH. TeKCTOBBIe naHHble. — HoBocubupck : HoBocuOMpckuii rocy 1apcTBEHHBIH apXUTEKTYPHO-
cTpoutensHblii yHuBepeuteT (Cubcrpun), OBC ACB, 2015. — 146 ¢. — 978-5-7795-0720-2. — Pexxum nocryna:
http://www.iprbookshop.ru/68890.html

Texnuueckue
cpeocmea

CraHmapTHO 000pyIOBaHHAS Ay IHUTOPHS

Komnemenyuu

Ilpuobpemaromcea cmyoenmamu npu 0C60CHUU MOOY/IA

OIIK-1.1: BrisBieHne u KiaccUPUKAIUS (DU3NIECKUX M XUMHUECKHX IMPOIECCOB, MPOTEKAIONIMX Ha OOBEKTE
npodeccnoHaIbHOM NesTeTbHOCTH

OIIK-1.2: OmnpeneneHre XapaKTEPUCTHK (PH3HUECKOrO Tporecca (SIBICHUSA), XapakKTepHOTO i OOBEKTOB
npodeccHoHaNBHOI IeATeNEHOCTH, Ha OCHOBE TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO MCCIIeIOBaHNUIT

OIIK-1.4: TIpencrarieHure 6a30BbIX I MPOPECCHOHATBHON cdepbl HU3NUESCKUX MPOIECCOB W SIBICHUN B BHIE
MaTeMaTHIECKHX ypaBHEHUI

OIIK-1.5: Bpibop 0a30BBIX (M3MYECKHMX W XHMHUYECKHX 3aKOHOB U pPEIIeHUS 3amad MpodecCHOHATBHOMN
JEeATeTbHOCTH

OIIK-1.11: OnpeneneHne XapakTepPUCTUK MIPOLIECCOB PacIpeaeIeH s, MpeoOpa3oBaHuUs U UCIIOIb30BAHHMS
IEKTPUIECKOI SHEPTHH B SJIEKTPUUSCKUX IIETISIX

3auemnoix
eouHuy

Dopma Jlexyuu Ilpakmuueckue Jlabopamopnuvie CamocmoamenvHan
npoeedenus 3anamusn pabomul paboma
3anamuil

Bcezo uacoe 252 8 12 8 224

Buow Judgp.zau.l | KII/KP | Ycnosue [TonyueHne OTMETKOK @opma nposede- | I1oArOTOBKA K IPAKTUUECKUM

Konmpons | 3au./ IK3.

3auema «KYAOBJIETPOBPUTEIILHOY, HusAcamocmosm- 3aHATUAM, K KOHTPOJIbHBIM

dopmut 3au., Ik3

oucyuniu | «XOpOIIO», OTIMIHO» enpnoil pabomol paboTam, K 3a4€Ty.
Hbl

Iepeuens oucuyunnun, 3nanue komopwix | Ousuka (MoaHOE cpeHee 0Opa3oBaHKe), MaTeMaThKa (MOJHOE CpeHee 00pa3OBaHME)

Heo0X00uUMO 0214 U3yHeHus OUCUUNTIUHBL




1. lleau u 3aaa494 JUCHMIIJIMHBI

VY4eOublii mporecc mo gucuumuinHe «®usuka» BKIOYAeT cienyomue (Gpopmbl 00ydeHHS:
JICKIMH, IPAKTUYECKHUE 3aHATHUS, TabOpaTOpHbIE pabOTHI, CaMOCTOSITENIbHAsE paboTa CTYJCHTOB U 3a4eT C
9K3aMEHOM.

Hesabto yueObHOro mporecca B JaHHOH TUCHUIUIMHE SIBIISIETCS: OCBOCHHE 3HAHUU O (pu3MyecKux
SBJIGHUSAX M 3aKOHaX, KOTOPBIM OHHU TMOJUUHSIOTCS; METOAAaX HAy4YyHOro T[O3HAHUS MPHUPOABI U
(dbopMHUpOBaHKE HA TOM OCHOBE MPEICTABICHUNA O (PU3NUECKON KapTHHE MUpA; 3HAKOMCTBO C OCHOBAaMHU
(byHIaMeHTaNbHBIX (PU3MUECKUX TEOPHIA.

3ajayM JUCUMIUIMHBL. JIaTh Y4YalleMycsl CHUCTEMY 3HaHUH BKIIIOYAIONIYI0 OCHOBBI (DM3UKH Ha
COBPEMEHHOM YpPOBHE €€ pa3BUTHSL:

- onMcaHue (PU3NYECKHX SIBICHUI U METOAOB MCCIIEIOBAHUS;
- BOKHEHIIINE 3aKOHBI, Kacaroluecs pa3InuHbIX (OpM ABHKCHUS MaTEPHH;
- IPAKTUYECKOE IPUMEHEHHUE PACCMAaTPUBAEMbIX 3aKOHOMEPHOCTEH.

B PE3YIJIbTATC U3YUCHUA JUCHUIIJIMHBI CTYJCHT JOJIZKCH:

3HarThb:
- OCHOBHBIE TIOHATHS ¥ 3aKOHBI MEXaHUYECKON KapTUHBI MUDA;
- OCHOBHBIC XapaKTepI/ICTI/IKI/I 1 3aKOHBI BHGKTpI/I‘IeCKOFO 1 MAaraHuTHOTI'O HOJ'IGI\/JI;
- 3JIEKTPOMAarHUTHBIC KOJICOAHUS U BOJIHBI,
- BOJITHOBBIC 1 KBAHTOBBIC CBOﬁCTBa CBCTa,
- 3JIEMEHTHI KBAaHTOBOW MEXaHUKH; (PU3HKA aTOMHOTO s/Ipa.
YMmeThb:
- pemaTth 3a1a4u Kypca GU3HKY;
- HpI/IMeHﬂTL TeOpCTI/I‘ICCKI/Ie ITIOJIOKCHUS U 3aKOHBI (bHSI/IKI/I JJIA peHIGHI/Iﬂ TCXHOJIOIT'MYCCKUX 3a4a4,
- INIAHUPOBATH U BBITIOJHATH SKCIIEPUMEHTBI C UCITOJIB30BAHUEM U3MEPHUTEIIBHBIX IPUOOPOB;
- 00pabaTeIBaTh Pe3yIbTaThl H3MEPCHHIA, PACUET IMOTPEITHOCTEH; COCTABICHUE OTYETOB C
WCIOJIb30BaHUEM TabIuIl ¥ rpaduKoB U HOPMYITHPOBKA BEIBOJIOB;
Baangern:
- HaBbIKaMU UCIOJIb30BaHUS MAaTEMATHUECKOTO annapara Mpy pelieHn! 3a/1a4;
- HABBIKAMH HUCITOJIB30BAHUA HOJ'IyquHI)IX 3HaHHI>'I HpI/I HpOBe,Z[eHI/II/I (1)I/ISI/I‘~IGCKOFO BKCl'IepI/IMCHTa.

2. Mecto qucuuminHbl B cTpykType OOIL
JlucuumiamHa OTHOCUTCA K €CTECTBEHHOHAYYHOMY LIMKITY.

I[J'ISI HN3YUYCHUS JUCHUIIIIMHBI CTYACHT OJOJIPKCH:

3HATb - OCHOBHBIC ITOHATUS H 3aKOHBI (1)I/I3I/IKI/I,

YMEThL - TMPUMCHATE TCOPCTUUCCKHUEC TIOJIOXKCHUSA W 3aKOHBI (1)I/I3I/IKI/I aJig pCIICHUA
TCXHOJOI'M4CCKUX 3aaa4,

BJIAACTDb - UCIIOJIB30BAHUEM ITOJTYUCHHBIX 3HAHHI IIpU IMPOBEACHNU N (1)14314%01(01"0 OKCIICPUMCHTA.

I/IsyquI/Ie JOUCHUIIIINHBI 6a3preTCﬂ Ha 3HaHUWAX, MOJYYCHHBIX INPHW HU3YUCHUHU JUCHUIIINH:
¢usuka (cpennee (obmiee) oOpasoBanue), xumus (cpeaHee (odimiee) oOpa3oBaHHEe) M MaTeMaTHKa
(cpennee (oOmiee) oOpa3oBaHue).

JlaHHasi MUCHHUIUIMHA SIBISCTCS MPEANICCTBYIOIICH U M3YYCHUS TEOPETHUYSCKOW MEXaHUKH,
COIMPOTUBJICHHUA MAaTCPUAIIOB, SJICKTPOTCXHUKH.

3. TpeOoBaHus K pe3yabTaTaM OCBOECHHS THCIUTIHHBI
3.1. 3nanus, npuodpeTaemMbie B X0/1€ H3YUEHHS T CHUILIMHBI
Ne 3HaHuna
n/m3




Cemectp 1

OCHOBHEIC ITOHATHS M 3aKOHBI MEXaHHUYECKOM (1)I/I3I/IKI/I

N

OCHOBHBIE TIOHATHS U 3aKOHBI TEPMOJANHAMHUKH U MOJICKYIIAPHON (PH3UKHI

Cemectp 2

OCHOBHBIE TTOHATHUS U 3aKOHBI QJIEKTPUYECTBA U MarHETHU3Ma

OCHOBHEIE IMOHATHUS U 3aKOHBI SJICKTPOMArHUTHBIX KoJIeOaHUI U BOJIH

BonHOBEIC M KBaHTOBBIE CBONCTBA CBETA

DJIeMEHTBI KBAaHTOBOH MEXaHUKHU

g wNE

®du3uka aTOMHOIr0O sapa

3.2. YMeHus, npuodperaeMbplie B X0/€¢ H3YUYCHUS JUCHHUILIMHBI

Ne
n/my

YMmenus

Cemectp 1

HpI/IMeHHTB TECOPETUICCKHUE ITOJIOKEHU N 3aKOHBL (1)I/ISI/IKI/I JUISL pEIIEHUS TEXHOJIOTHUICCKUX 3a1avd

HHaHI/IpOBaHI/Ie 1 BBIIMTOJIHCHHUEC SKCIICPUMEHTOB C MCIIOJIb30BAHUEM U3MCPUTCIIbHBIX l'IpI/I60pOB

O06paboTKa pe3ynbTaTOB U3MEPEHHH, pacdeT IMOTrPeIHOCTEH

LN

CocraBiieHHE OTYETOB C UCIIOJIL30BAHUEM TaOJIHIl ¥ IpaduKoB U GOPMYIHPOBKA BEIBOJIOB

Cewmectp 2

HpI/IMeHHTI) TCOPECTUYCCKHUC MTOJIOKCHUA U 3aKOHBI (1)I/I3I/IKI/I JUTA pEeIICHUS TEXHOJOTMYCCKUX 3ada4

HHaHHpOBaHI/Ie 1 BBITIOJTHCHUEC SKCIICPUMCHTOB € UCIIOJIb30BAHUCM U3MEPUTCIIbHBIX l'IpI/I60pOB

O0paboTKa pe3yIbTaTOB U3MEPEHUIL, pacUeT MOrPEIIHOCTEH

HwiNE

CocraBiieHHE OTYETOB C UCIIOJIL30BAHUEM Ta0JHI ¥ TpaduKoB U GOPMYITHPOBKa BHIBOJOB

3.3. HaBbiku, npuodperaeMbie B X0/1€¢ M3Y4YeHUS TMCUMILIHHBI

Ne Hasbiku
nmny
Cemectp 1
1. VIcronp30BaHHEM MOJAYYCHHBIX 3HAHUHN MPH IPOBEACHUHU (PU3MUYSCKOTO IKCIIEPUMEHTA
2. OBnageTh OCHOBHBIMHM XapaKTCPUCTUKAMH W3Y4YaeMbIX SIBIICHHHA, YCBOWTH CIUHHIIBI H3MECPEHHUS
(bu3HUeCKUX BEIMYUH
3. OBajieTh HABBIKAMH PEIICHUS 3a/1a4 C HCIIOJIh30BAHUEM OCHOBHBIX 3aKOHOB U (hOPMYT
Cemectp 2
1. Hcnonp30BaHNeM MOTyYSHHBIX 3HAHUW TPH MIPOBEJCHUN (PH3UIECKOTO IKCTIEPUMEHTA
OBageTb OCHOBHBIMH XapaKTCPUCTUKAMH W3Y9aeMBIX SBICHHUHA, YCBOUTH EAWHUIBI H3MECPEHHS
(hU3HYeCKHUX BEIMYUH
3. OBafieTh HaBBIKAMU PEIICHUS 3a/1a9 C HCIIOJIB30BAHNEM OCHOBHBIX 3aKOHOB U (POPMYIT
3.4. Komnerenuun, npuodperaembie B X0/4¢ N3y4eHHUS U CHUNITHHBI
Komnerenuun HNuaukatopsl 3HaHud | YMmeHnusi HaBbiku
(NeNe 3 | (NeNe u3 (NeNe m3
3.1) 3.2) 3.3)
OIIK-1. CniocobeH pemaTh OIIK-1.1: BeisiBieHue u KIacCUPUKAIUSI
3a1a49u npodeccuoHATbHON (U3NIECKUX U XUMHUYECKUX MPOIIECCOB,
NESITENILHOCTH Ha OCHOBE MPOTEKAIOIINX Ha 00BEKTE Cemectp 1
WCTIOJIb30BaHUS TEOPETUUECKUX | TIPO(ECCUOHATHLHON ACSITETbHOCTH
U IIPAKTUYECKUX OCHOB OIIK-1.2: Onpenenenue xapakKTEpPUCTUK
€CTECTBCHHBIX M TEXHUYECKHUX (u3ndeckoro mnporecca (SBICHHS), 1-2 1-4 1-3
HayK, a TaK)Ke XapaKTepHOTO JJIs 0OBEKTOB
MaTeMAaTHYECKOTO ammapara po(heCCHOHATIBHO NeTeIBbHOCTH, Ha
OCHOBE TEOPETHYECKOTO U
AKCIEPUMECHTAIBHOTO UCCIICAOBAHMIMA Cemectp 2
OIIK-1.4: IlpeacraBnenue 0a30BBIX IS




npodeccHoHaNbHOMN chepbl HU3MUECKUX 1-5 1-4 1-3
IIPOLIECCOB U SIBJICHUI B BUJIE
MaTeMaTHYECKUX YPaBHEHUH

OIIK-1.5: Bei6op 6a30BbIX (U3UIECKUX
XMMHUUYECKHX 3aKOHOB JUISl pEILICHUS 3aa4
po(heCcCHOHAIBHON eATeTLHOCTH
OIIK-1.11: OmpeneneHre XapaKTEPUCTUK
MPOLIECCOB pacIpeeIeHHs,
npeoOpa3oBaHUs U HCIIOIb30BAHUS
SIIEKTPUIECKOH SHEPTHH B HIICKTPHIECKHUX
Lersix

4. CTpyKTypa H coJep:KaHue JUCIUINIMHBI
1.1. Pa3aesinl AMCHMIIIMH U BUABI 3aHATHIH

Bunel yueoHoii padotsl, DopMBbI TEKYLIEr0 KOHTPOJIA
Paznen & = g_ BKJII0OYAS creBaeMocCTH (10 HeAeIsIM ceMecTpa
Ne AUCHUIINHBI gl 3 5 €CaMOCTOSITEeJIbHYI0 PDopMa NpoOMe:KYTOUHOH aTTeCTAUMH
n/n z g S padoTy CTyIeHTOB 1 (mo cemecTpam)
ol F 8 TPYI0eMKOCTb (B 4acax)
ek mpax | 1a6 |CPC
OU3HYECKUEC OCHOBBI OtuéThl 10 J120.paboTam
1. MEXaHUKHU 1 2 4 2 42 | BeinonHeHue 3aaHUI
KoHnTpoapHast pad.Nel
MonexymnspHo- OTuéTrl M0 M126.paboTam
2. KAHETHYEeCKas TCOPHS 1 1 2 1 42 | BeimonHeHue 3amaHuii
WJeaJbHBIX ra30B KoHTponpHast pad.Nel
OCHOBHI OTuéTrl M0 M126.pabotam
3. TEPMOJINHAMHUKH 1 1 2 1 42 | BeimonHeHue 3amaHui
KoHnTpoapHast pad.Nel
3auét 2 cobecemoBaHne
Bcero 3a 1 cemecTp 4 8 4 128
1 DNeKTpocTaTHKa 2 05| 05 | 05 12 OTuéTHI IO na6.pa60TvaM
BrimonHeHne 3ajaHuid
2 IocrostaHBIH 5 5 05| 05 | 05 12 OT1uéTHI IO na6.pa60TvaM
AIICKTPUYCCKHIA TOK BelnonHeHne 3a1aHuii
Marnetusm OTtuéThI 1O J1ab.paboTam
3. 2 1 1 1 12 Brimonnenue 3amanmii
KonrposbHast pad.Ne2
4 Kosnebanus u BOJIHEBI 5 05| 05 | 05 12 OTuéTHI IO na6.pa60TvaM
Brinmonnenue 3aganui
OneMeHTHI OTuéTts! 0 M1a6.paboram
5. TEOMETPHUYECKON U 2 05| 05|05 15 | BeinosiHeHME 3a0aHUi
BOJTHOBOH ONTHKH
6. KsanroBas mpupona 2 05| 05 | 05 12 OT1uéTHI IO na6.pa60TvaM
W3ITYYCHUS BrimonHeHne 3ajaHuid
®Ou3mKa aTOMHOTO
7. siipa U SJIeMEHTapHbBIX 2 05105105 12 KontponbHas pa6.Ne2
YaCTHI]
9K3aMeH 9 CobecenoBanue
Bcero 3a 2 cemectp 4 4 4 96
4.2. Conep:xanue pa3jiesioB Kypca
Ne Paznen 3Hanus YMenns HaBpikn
n/n AMCUMIINHBI (Homep u3 (Homep u3 (Homep u3
3.1) 3.2) 3.3)
Cewmectp 1
Cuctema orcuéra. Tpaextopus. CKOpOCTb.
VYckopenue. JIBUKeHUE M0 OKPYKHOCTH. 3aKOHBI
1 Herorona. Cuiel Tpenus. PaboTa, MOITHOCTS, 1
' SHeprus. 3aKOHbI COXPAHEHUs SHEPTUU U UMITYJIbCA. 1-4 1-3
MowMmeHT nHepuuu. YpaBHCHHE JHHAMUKU
BpAIIaTeIbHOTO IBIDKEHUS. [laBieHne B )KUIKOCTSIX




Y ra3ax. YpaBHEHHE HEPa3pbIBHOCTU. Y paBHEHUE
Bepuynnu. BszkocTs. DneMeHTHI clienuaibHON
TEOPUU OTHOCUTEIBLHOCTH.

CraTtucTudeckue U TepMOJIUHAMUYIECKHE METOBI
uccnenoBanus. ONbITHEIE Ta30BbIe 3aKOHBI
VYpaBuenue MenneneeBa-Knanelipona. OCHOBHBIE
ypaBHeHuss MKT nneanbHBIX ra30B. 3aKOHBI
MakxkcBenna i pacpeAeacHus MOIEeKy T
UZ€aJIBHOTO ra3a 10 CKOPOCTAM U SHEPTHUSIM
TETIIOBOTO ABIKeHMS. bapomerpudeckas ¢popmyra.
Pacnpenenenue bonpimana.

1-4

1-3

Yucno crenenelr CBOOOIBI MOJEKYIL. 3aKOH
PaBHOMEPHOTO PACHpPEEICHUS MO CTENEHIM
cB0OO/BI MoJteKyJ1. PaboTta npu usmeHeHnu o0bEMa
raza. TermoémkocTs. YpaBuenne Maiiepa. | Hayano
TE€PMOAMHAMUKH U €TO MPUMEHEHHE K
n3omnpoueccam. AnnadatHeli nporecc. Kpyrosoie
npouecchl. Dutponus. || Havano TepMoIUHAMUKH.
TemnoBsie neuratenu u ux KI1J[. PeanpHblie ra3ml.
TemnoéMKOCTh TBEPIBIX TEIL.

14

1-3

Cemectp 2

3aKOHBI COXPaHEHHS 3JIEKTPOCTATHIECKOTO 3apsana U
Kynona. HanpsxenHocTs. [lpuHuun cynepno3uuuu
ajeKTpocTaTuyeckux nonei. Ilone aunona. Teopust
laycca u1s1 31€KTPOCTaTHIECKOTO TIOJIS B BAKyyMe.
[Mupkynanus 37eKTpoCTaTUYECKOTO OIS,
ITorennuan. CBsi3b MeXy HAPSKEHHOCTHIO U
MOTEHIMATIOM. THIIBI TUJIEKTPUKOB U UX
nossipusanus. Iloje B AuaneKTpuKe. DIEKTPUIECKOe
cMmetieHue. Teopema ["aycca ans nons B
JuaexTpuke. [IpoBOAHUKY B 3JE€KTPOCTATUIECKOM
noJie. DnekTpoéMKocTh. KonaeHcatopel. DHeprus
JJEKTPUUECKOTO MOJIS.

1-4

1-3

Onextpuueckuil Tok. Cuita 1 IioTHocTh Toka. DJC
u HanpspkeHue. ConpoTusienue. Padora u

MOIIHOCTb TOKa. 3akoH J[xoyns —Jlenna. 3akon Oma.

[Ipasuna Kupxrodopa DiremeHTapHas Ki1accHIecKas
TEOPHsI ANEKTPOIIPOBOJHOCTH METAJUIOB.
TepmoasiekTpoHHas smuccusi. MoHusaius razos.

1-3

MarHuTHOE 0JIe U €r0 XapaKTepUCTHKH. 3akoH bro
Casapa-Jlannaca. 3akon Amrepa./[BmxeHue
3apsOKEHHBIX YaCTHUI] B MAarHUTHOM moJie. Teopema
I'aycca nns nons B. SIBneHue 31eKTpOMarHUTHOM
naayknun. Camounayknus. Tpanchopmatopsl.
DHeprus MarHUTHOT'O N0JIsl. MarHUTHbBIE CBOMCTBA
BellecTB. YpaBHeHHe MakcBeiia.

1-4

1-3

Tapmorndeckuit ocmusatop. CBOOOIHEIE U
BBIHYXICHHBIE KosteOanus. PesoHanc. BomHoBbie
npouecchl. ['pynmnosas u ¢pa3oBast CKOPOCTb. 3BYK.
ONEeKTPOMAarHUTHBIE BOIHBL. DIEKTPOMAarHUTHbBIE
koneGanus. [lepeMeHHbIH AeKTPUYECKHUI TOK.
PeakTHBHOE CONPOTHUBIICHHE.

IIpupona cBera, 3aKOHBI TEOMETPUIECCKON OITHKH.
BonHOBBIE CBOMCTBA CBETA: HHTEPEPEHIHS,
JUQpaKIus, TUCTISPCHs, TTOJISPH3AIHSL.

1-4

1-3

TeruioBoe U3ITydeHHE U €T0 XapaKTEPUCTUKHU. 3aKOH
Kupxroda. 3akonsr Crepana-borpumana n
cMmeuieHue Buna. @opmyiel Penes-JlxuHca u
[Tnanka. 3akoHs! BHenIHero horodddexra.
VYpaBHeHue DitHinTeitHa Ui pororddekra.
[Jasnenue csera. Ddpext Komnrona.

1-4

1-3

Cocras siapa. DHeprus cBsizu. [IpaBuiia cMeleHus. o
u P pacnan. TepMosiiepHas peakiusi CHHTE3a U
LenHas peakuus aeneHus. PaguoakTHBHOCTb.
Knaccudukanus 3JeMeHTapHBIX YaCTHIL.




4.3. HaumeHOBaHHMe TeM MPAKTHYECKHX 3aHATHI, UX co/iep:kaHue U 00beM B Yacax
Nen/m | Ne pa3nena HaunMeHoBaHMe TeMbl IPAKTHYECKOI'0 3aAHATHS U €ro COAepKaHue Tpynoem-
AMCHMILTUHBI KOCTb (4ac)
1. 1 YpaBHeHHE MEXaHUUECKOTO JIBH)KCHUE 0,5
2. 1 Cpennsist myTeBas CKOPOCTh 0,5
3. 1 BparmarenpHoe IBHKCHHE 1
4, 1 3aK0H COXpaHEHsI HMITYJIbCa 1
5. 1 3aKOH COXpaHEHUs SHEPTHU 1
6. 1 Juccunanus sHepruu 1
7. 2 YpaBHenue MenaeneeBa-Knanelipona 1
8. 3 OcHoBHoe ypaBHenne MKT 1
9. 2-3 TemnoBoii bananc 0,5
10. 3 KIIJ] xpyrosoro nukia 0,5
Bcero 8
CewmecTp 2
1. 1 3akon Kysona 0,5
2. 1 HanpskeHHOCTh 3JeKTPOCTaTHYECKOT 0 TI0JIS 0,5
3. 2 3akon Oma 0,5
4. 2 DJIeKTPOIBIKYIIAs CHJIa 0,5
5. 3 JIBY>KEHHME YacTUIIBI B MATHUTHOM I10JIC 0,5
6. 3 DJIEKTPOMArHUTHAS WHIYKIIHSI 0,5
7. 4 Konebanus 1 BOJTHEI 0,5
8. 5 JlmmHa BostHBI, poToddhdexT 0,5
Bceero 4
44. HaunmenoBanue Tem J1a00paTOPHBIX padoT, X COAepPKAHUE H 00bEM B Yacax
Nen/m | Ne paznmena HaumeHoBaHnue TeMbl 1a00paTOPHOIl padOTHI U ee colep:KaHue Tpynoem-
JUCHUILIHHEI KOCTb (4ac)
CewmecTp 1
1. 1 OrmnpezenieHHe MOMEHTA HHEPLMH MaXOBOr0 KoJieca 1
2. 1 OnpenencHre MOMEHTa HHEPIIMH METOIOM KPYTHIIBHBIX KOJIeOaHMHA 1
3. 1 [TpoBepKa OCHOBHOTO 3aKOHA JIMHAMHKHU BPALIATEIEHOTO JBHKCHUSI 1
4. 1 OrnpezesieHre CHIIbI TPEHUS. B OTIOpE MaxOBOT'0 Kojeca 1
Bcero 4
Cemectp 2
1. 2 HccnenoBanue TeMIepaTypHOi 3aBUCHMOCTH CONPOTHBIICHHS 1
MeTaJia ¥ NOJTYIPOBOIHUKH.
2. 1 H3y4eHne 3MeKTPOCTATHYECKOTO MOJIS IIPU TOMOIIH 1
IEKTPOJIUTHYECKON BaHHBL
3. 2 [TpoBepka TEXHHYECKUX NPHOOPOB (aMIIEPMETP, BOJIBTMETP) 1
4, 3 OmnpeneneHne rOpU30HTAIBHOM COCTABISIONICH HANPSHKEHHOCTH 1
MarHMTHOTO MOJISI 3EMJIH.
Bceero 4

5. CoaepxaHue caMOCTOSITeJIbLHON PadoThI cTyeHTOB. OLleHOYHBbIE CPEACTBA VISl TEKYLEro
KOHTPOJIA YCIIEBAEMOCTH, HpOMC)KyTO‘lHOﬁ aTreCTalum 1o uToraM OCBOCHUA JUCHUIIJIMHBI

5.1. CoaepixkaHue caMOCTOATEIbHO padoThI
Ne n/mm Ne pasnena HaumenoBaHue Tem Tpynoem-kocrs
AMCHMILINHBI (4ac)
1. 1 EauHCcTBO crul mpUpoabl 10
2. 1 HeGecnast mexanuka (I'paBuranus) 12
3. 1 CoBpeMeHHas MoJienb cTpoeHust Beenennoit 12
4. 1 OCHOBHBIE TT0JIOXKEHUS 00111l TECOPUU OTHOCUTENBEHOCTH. UepHbie 10
JBIPBI




5. 1 JIBuraTens Buepa, CEroHs, 3aBTPa 10
6 1 IlepcneKTHBBI pa3BUTUS SHEPTETUKU 10
7. 1 CBoiicTBa *KHUIKOCTEH (MIOBEPXHOCTHOE HATSXKEHUE, CMAYUBAHUE, 12
KallWUISIpHBIE SIBJICHUS)

8. 2-3 MOHO- ¥ IOJUKPUCTAILIBL 10
9. 2-3 AmopdHBIe Tena u UX CBOMCTBa 10
10. 2-3 BakyyM U MeTO/IbI €ro NoJy4eHHUs 10
11. 2-3 Buibl ra3oBbIX paspsiioB 10
12. 2-3 [T1a3ma u ee cBOWCTBA 10

Bcero 126

Ne n/mm Ne paznena HanmenoBanue tem Tpynoem-KkoCcTh
JUCIHMILIMHDBI (uac)

1. 1-3 CerHeToaneKTPUKH U MX CBOMCTBA 11
2. 1-3 YckopuTenu 3apsbKeHHBIX YaCcTHUIL 11
3. 1-3 Buxpessie Toku Dyko 11
4. 1-3 ®DeppoMarHeTHKH U UX CBOICTBa 11
5. 4 PaauoBOJIHBI U UX POJIb B HAlIEH JKU3HU 11
6. 5 CHeKTp COJIHEYHOT0 M3JyUYeHUs 11
7. 5 PeHTreHOBCKME JIyUHd U UX CBOWCTBA 11
8. 5 [ITkaa 3J1eKTpOMarHUTHBIX BOJIH 10

Bcero 87

5.2. . OneHOYHbIE CPENICTBA, UCIIOIb3YEMbIE JUIsl TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH M MPOMEXYTOUHOM
aTTecTaluy OO0YYaroIUXCsl TI0 UTOTaM OCBOCHUS JUCIHILINHBI, UX BUIBI U (OPMBI, TpeOOBaHUSA K HUM U
IIKaJIbl OLIEHUBAHMsI IPUBEACHBI B MPUWIOKEHUH K paboueil mporpaMme IUCHUILIUHBI «DOH/ OLIEHOYHBIX
CPEACTB Mo AucuuIinHe « Pu3nka», KOTOpoe opopMIIIETCs B BUJE OTAEIBHOTO T0KYMEHTA.

6. YueOHO-MeTOAUYeCcKOEe U MH(OPMAITMOHHOE O0ecTieyeHne TUCIUTIUHBI.

a) OcHoBHas JuTEpaTypa
Ne
n/n

HauMeHoBaHMe KHUTH I'op m3nanus

Jmutpuesa, E. . ®uznka [AnektpoHHbIH pecypc] : yueOHoe nmocobue / E. 1. 2019
JImutpueBa. — 2-¢ u3a. — DIJIEKTPOH. TeKCTOBBIC ganHble. — Capartos : A [Tu Dp
1. Menwua, 2019. — 143 ¢. — 978-5-4486-0445-4. — Pexxum nocryna:
http://www.iprbookshop.ru/79822.html

[oB3Hep, A. A. ®msuka. bazossrit kypc. HacTs 1 [DnekTpoHHBIH pecypce] : yueOHOoe 2016
mocobue / A. A. Tlos3uep, A. I'. Aunpeesa, K. A. [llymuxuna. — DIIeKTpoH.

2. TEKCTOBBIE JaHHble. — ExarepuHOypr : Ypansckuii ¢eniepaibHbIi yHUBEPCUTET,
3BC ACB, 2016. — 168 ¢. — 978-5-7996-1701-1. — Pesxxum moctyma:
http://www.iprbookshop.ru/68406.html

Maryec, E. I1. KpaTkuii kypc obmieli Gpusuku [ DIeKTPOHHBIN pecypc] : yueOHOe 2015
mocobue / E. I1. Matyc. — DeKTpoH. TeKCTOBBIE naHHbIe. — HOBOCHOHUPCK :

3. HoBocubupckuii rocy1apCcTBeHHBINH apXUTEKTYPHO-CTPOUTENBHBIN YHUBEPCUTET
(Cubctpun), 36C ACB, 2015. — 146 ¢. — 978-5-7795-0720-2. — Pexum goctyma:
http://www.iprbookshop.ru/68890.html

6) /lonoJIHUTEILHASA JIUTEPATYPA
Ne
n/n

HanMeHoBaHHe KHUTH Tox m3manns

Craponyo6uesa, I'. I1. Kypc nekuuii no ¢puznke. Mexannka, MoJeKyisipHas ¢usnka, 2017
TEPMOJIMHAMUKA. DJIEKTPUIECTBO U MAarHETU3M [DNEKTPOHHBIN pecypc] : yueOHoe
nocoOue Jyisi CTyJISHTOB arpapHbIX By30B, 00yUYarONIMXCS 10 HAIIPABIICHUSIM:
35.03.06 - Arpourkenepust u 23.03.03 - Dkcmutyaraliys TpaHCIOPTHO-
TEXHOJIOTHUeCKuX MammuH U komiuiekcoB / I'. I1. Ctapoay6reBa, A. A. XameHko. —
ONeKTpOoH. TeKcToBbIe NaHHbIe. — CTaBpornois : CTaBpoMoNbCKUit
roCyIapCTBEHHBIH arpapHbiii yauBepcutet, 2017. — 168 ¢. — 2227-8397. — Pexum
jocryna: http://www.iprbookshop.ru/76115.html

Bapcyxos, B. . ®uznka. Mexannka [DneKTpoHHBIN pecypce] : yueOHoe nmocobue ass 2015
CTY/ICHTOB BBICHINX YYEOHBIX 3aBEJCHUH, OOYYaIOIIMXCS 10 TEXHUYECKUM
HAINpaBJICHUSIM MOJTrOTOBKU ¥ cnenuanbHocTsM / B. . bapcykos, O. C. [Imurpues.
— DunekTpoH. TekcToBble JaHHble. — Tamb60B : TamOOBCKHIl rocyaapcTBEHHBIH




texHuueckuil yausepcuter, 9bC ACB, 2015. — 248 c. — 978-5-8265-1441-2. —
Pexum goctyna: http://www.iprbookshop.ru/63918.html

r) llporpammHoe o0ecnieueHue:
1. Microsoft Office 2016;
2. Acrobat Reader XI.

A) MeTOAMYECKHE YKA3AHUS:

Ne
n/n

HanmeHoBaHHe KHUTH

Tox u3panus

Kytkuna O.K. Meroanueckoe yka3zaHue 1o AUCHUIDINHEE “Dn3nka” s cTyneHToB |
u |l xypcoB k mabopaTtopHBIM paboTam 1o Kypcy “@msuka”. - PekomermoBaHa
kadeapoit BM®X BO NxI'TVY ot 25 asrycra 2008 T.

2008

®uzuka [DneKTpoHHBIH pecypc] : KypC HHTEHCHBHOM MOJATOTOBKHU K TECTUPOBAHHIO
n sx3ameny / JI. B. Tanus, I'. C. Kem0Oposckuii, B. M. Ctpenbuens, B. I'.
[eneneBuy. — DJEKTPOH. TEKCTOBbIE AaHHbIe. — MuHCK : TerpaCucremce,
Terpanut, 2014. — 464 c. — 978-985-7081-35-6. — Pexxum nocryma:
http://www.iprbookshop.ru/28272.html

2014

Hukumuna, A. Y. ®usuka. TeopeTndeckuii Matepual AJis MOATOTOBKU K
nab0opaTOpHBIM paboTam [DIeKTPOHHBIN pecypc] : yueOHoe mocobue / A. U.
Hukumunna, A. K. TapxaHoB. — DIEKTpPOH. TEKCTOBBIE JaHHbIE. — BopoHex :
BopoHexckuii rocy1apcTBEHHbIN apXUTEKTYPHO-CTPOUTENBHBIN yHUBEpCUTET, DbC
ACB, 2016. — 139 c. — 978-5-89040-637-8. — Pexum mocryma:
http://www.iprbookshop.ru/72952.html

2016

Bapxaroa, O. M. COOpHHK TeMaTHIECKHX 3a[a4 0 Kypcy oOrelt pu3uku
[DnexTponHsIii pecypc] : yauebnoe nocobue / O. M. Bapxartosa, E. A. PeByHoBa. —
DNEeKTpOH. TeKCTOBbIe naHHble. — Hwxuuit HoBropon : Huxkeropoackuit
roCyJITapCTBEHHBIM apXUTEKTYypHO-CTpOoUTeNbHbIH yHUBepcuTeT, O6C ACB, 2016. —
164 c. — 978-5-528-00143-2. — Pexum nocryna:
http://www.iprbookshop.ru/80837.html

2016

7. MaTepuajibHO-TeXHHYECKOe o0ecneyeHue JUCIUIJINHBI:

NeNe
n/n

HaumeHoBaHHe 000PY/I0BAHHBIX Y4eGHBIX KAOUHETOB, 00HEKTOB JIJIsl MPOBEIeHUs 3aHITHII ¢
nepeyHeM OCHOBHOTO 060pY/I0BaAHUSI

CrangaptHo obopynoBaHHas jaboparopus ¢usuku, Aymuropun 212, 316 BoTkiHCKOTO (usnana
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IMacnopr

(oH1a OLIEHOYHBIX CPEACTB
0 JTUCHHUILINHE «Pu3HuKa»

(HaMMEHOBaHHUE TUCIUIIIINHEL)

Ne Paszoen Koo
n/n 0"01{””]1”1‘!111 Konmpoﬂupyemot? Haumenosanue OUEHOUYHO020
Komnemenyuu (ll./lll cpedcmsa
ee uacmu)

1 OIIK-1 3aruTa 1a60paTOPHBIX pador.
Baenenue. dusnueckue OCHOBBI PaboTa Ha mpakTHYECKUX
MEXaHHUKH 3aHATHAX: (PPOHTAIBHBIN OIPOC

110 PEIICHHIO JIOMAITHHUX 33]1a4.

2 OCHOBBI MOJIEKYJISIPHOUM (PU3HKH U OIIK-1 3amura 1ab0paTopHBIX padoT.

TEPMOMHAMHKH Pabota Ha mpakTHYECKHX
3aHATHAX: (PPOHTAIBHBIN OIPOC
10 PEIICHHUIO JOMAITHUX 33134
3 OIlK-1 PaGoTa Ha PaKTHIECKUX
KonebarenbpHbIe 1 BOJIHOBEIC N
3aHATHAX: (PPOHTAIBHBIN OIPOC
HPOLIECCHI
10 PEIICHHIO JIOMAITHHUX 33]1a4.
1,2,3 OIIK-1 3auer
4 OIIK-1 3aruTa 1a60paTOPHBIX pabdorT.
Pabora Ha mpakTHYeCcKnX
DJeKTpoANHAMUKA N
3aHATHAX: (PPOHTAIBHBIN OIPOC
0 PEIICHHIO JOMANTHHX 33]1a4.

5 OIlK-1 PaGoTa Ha PaKTHYIECKUX

KBaHTOBBIE CBOWICTBA N3TY4ICHHS 3aHATHAX: (PPOHTAIBHBIN OIPOC
0 PEIICHHIO JIOMAITHHUX 33]1a4.
6 . OIIK-1 PaboTa Ha mpakTHYeCKuX
DeMeHTHI KBaHTOBON MEXaHUKH U N
N 3aHATHAX: (PPOHTATBHBIN OIPOC
aTOMHOH (U3UKH
110 PEIICHHIO JOMANTHHUX 33]1a4.
7 OIlK-1 PaGoTa Ha PaKTHIECKUX
DJIeMEeHThI KBAHTOBBIX CTATUCTHK U N
" 3aHATHAX: (PPOHTATBHBIN OIPOC
KBaHTOBOH (PM3HMKH TBEPJIOTO Teja
0 PEIICHHIO JIOMAITHHUX 33]1a4.
OIIK-1 KonTponbhas padota
45,6,7,8 P P
45,6,7,8 OIIK-1 DK3aMeH




Onucanud yiaeMeHnToB ®OC

Haumenoganue: 3auiira 1ad0paTopHBIX padboT

Ilpeocmasnenue ¢ @OC: 3amanus U TpeOOBaHUS K BBHINOJIHEHHIO TPEICTABICHBI B METOIUYECKUX
yKa3aHMsIX K JJAOOpaTOpHBIM paboTam

Bapuanmut 3a0anuii: 3ananns n TpeOOBaHUS K BBIIOJHEHUIO PEICTABICHBI B METOMUECKUX YKa3aHUIX
K 1a00paToOpHBIM paboTam

Kpumepuu ouenxu:

IIpuBeneHns! B pazaene 2

Haumenosanue: padboTa Ha MPAKTUYCCKUX 3aHATUAX: (DPOHTAIBHBIA ONPOC MO PEIICHUI0 JOMAITHUX
3azaq

Ilpeocmasnenue ¢ @OC: niepeueHb TeM Tl PPOHTAILHOTO OMpOca 1Mo pazaenamM GU3NKH

Ilepeuenvy mem ona ¢pponmanvrozo onpoca

IlepBblii cemecTp:

Kunematuka MOCTYNATCIIbHOI'O ABUIKCHUSA.
JlnHaMKKa MOCTYNAaTeIbHOTO JBUKCHHUS.
Kunematuka BpamaTCJIbHOI0 ABUKCHUS.
JluHamuKa BpamaTelbHOTO IBHXKEHUSL.
Pabota, sHEprUs, MOIIHOCTB.

3aKOHBI COXpaHEHUSI.

ocoarwhE

Bropoii cemecTp:

1. DnexTpocTaTuKa.

2. TlocTosHHBIH TOK.
3. DIeKTpOMarHeTusMm.

Kpumepuu oyenxu:
[IpuBenens! B pazaene 2

Haumenoeanue: KourponbHas pabota

IlIpeocmagnenue ¢ @OC: nepeyeHb BOIIPOCOB

Ilepeuensv éonpocoe 0na nposedenus KOHMPOIbHOU Padom vl

1. DnektpocTatuka, 3apsn U ero cBoiictBa. 3akoH KysnoHa. DnekTpocTatmyeckoe IOJle€ U ero
HaNpsLKEHHOCTh. [IpyHINI cyniepro3UIY MOJIEH.

2. Tlotok BekTopa HanpspkeHHocTH. Teopema Octporpajackoro-I'aycca ans 3J€KTpOCTaTUUYECKOTO MOJIs B
BAKyyM€ U IIPUMEHEHHE €€ ISl pacyeTa MoJIeH.

3. Pabora cun mons mpu nepemenieHuu 3apsna. [loHATHE HUPKYIAIUN BEKTOpa HAMPSIKEHHOCTH TOJIS.
[ToTeHMambHOCTh AJIEKTPOCTATUYECKOTO TTOJIS.

4. TloTeHnmanpHasi dHEPTUs 3apsja U MOTEHIMAT TMOJII B HEKOTOPOW Touke. Pa3HOCTH MOTEHIIMATIOB.
CBs13b MEX]ly HaIIPSKEHHOCTHIO ¥ Pa3HOCTHIO OTEHIIUATIOB.

5. JIMDNEKTPUKU M HMX THUMBL DJEKTPOHHAS M OpPUEHTAIMOHHAs Mojspu3anus. BekTop momspu3aiu.
HanpsokenHocts  monst B AudiekTpuke. JIudnmekTpuyeckas NPOHMIIAEMOCTh  cpeabl. Teopema
Octporpaackoro-I'aycca nmst 31€KTpHUECKOro Mo B CPELE.

6. Pacnipenenenue 3apsioB B IPOBOJHHKE, ITOJIE BHYTPH MPOBOJHUKA U Y €T0 MOBEpXHOCTH. [IpoBOTHIKH
B JIEKTPOCTATUYECKOM II0JIE.

7. DIeKTPOEeMKOCTh YeMHEHHOT0 TpoBoAHMKA. KoHeHcaTopsl.

8. DHeprus cuCTEeMbl HEMOJBIKHBIX TOUYEYHBIX 3aps0B, 3apsHKEHHOTO IMPOBOTHUKA, IIEKTPUUYECKOTO
noJig. O6beMHas IIIOTHOCTh SHEPTHH.

9. [loCTOSHHBINA DNMEKTPUYECKH TOK M €ro XapaKTepUCTHUKU: CHIIA TOKA, TMJIOTHOCTh TOKA. Y CIIOBHS
CYIIECTBOBaHUSA MOCTOSSHHOTO Toka. CtoponHue cwibl. DJIC, pa3HOCTh MNOTEHIMAIOB, HAMNPSHKEHUE.
YpaBHEHHE HENIPEPBIBHOCTH.

10. O6006meHHsbIH 3akoH OMa B uHTETpaibHOM Gopme. [IpaBuna Kupxroda.



11. OcHoOBHBIE NOJIOKEHNUS KIACCUUECKOMN 3JIEKTPOHHONW TEOPUH 3JIEKTPONPOBOJIHOCTH METaIOB. BbiBOA
3akoHa Oma u JIxoynsa-Jlenna B auddepennuanbHoil popMe U3 AIEKTPOHHBIX TNpeacTaBieHui. Pabora
BBIXO/Ia, KOHTaKTHAsl Pa3HOCTh OTEHITUANIOB, sBiIcHUE 3eeOeka u [lenthe.

12. MarHuTHOE 1OJI€ U €r0 XapaKTePUCTUKU: MHIYKIUS, HAIPSDKEHHOCTh. 3aKOH AMITepa.

13. KoHTyp ¢ TOKOM B MarHUTHOM TIOJIE.

14. 3axon buo-Casapa-Jlannaca u ero npuMeHeHHE K BBIYUCIICHUIO MAarHUTHBIX TTOJICH MPSAMOJMHEHHOTO
IIPOBOJHMKA C TOKOM M KPYrOBOT'O TOKA.

15. Teopema o HMPKYISILIMK BEKTOpPa MarHUTHOM MHIYKIMHU (3aKOH IOJIHOTO, TOKa). BuxpeBoil xapakTep
MarHMTHOro noJjs. [IpuMeHeHne TeopeMbl 0 HUPKYISILUY K paCY€Ty MarHUTHBIX MOJIEH.

16. Ilonsitue, o maruutHoM moToke. Teopema Octporpanackoro-I'aycca s MarautHoro noisi. PaGora
IIepeMEIEHUS IPOBOIHUKA U KOHTYpa C TOKOM B MArHUTHOM I10JIE.

17. ]JIBuxeHue 3apspDKEHHBIX 4YacTHI] B MarHuTHoM mose. Cuna Jlopenua. Yckopurtenu 3apsiKeHHBIX
YacTHULI.

18. Dddexr Xomra u ero npumenenne. MI'l - reneparop.

19. SIBnenme snexTpoMarHUTHOW HMHAYKuMU. 3akoH Dapazges-JleHna U BBIBOA €ro M3 AJIEKTPOHHBIX
MpEeICTaBICHUM.

20. HAyKTUBHOCTH COJICHOWAA. SIBIIEHHE CAMOMHIYKIHMU. TOKM NP 3aMBIKAHUU U PAa3MBIKAaHUH IICTIH.
DHeprus MarHUTHOTO TOJIS.

Kpumepuu oyenku:
[IpuBenens! B pazaene 2



Haumenoganue: nudppepeHINPOBAHHBIN 3a4eT

Ilpeocmaenenue ¢ @OC: nepevyeHb BOIPOCOB

Ilepeuens 6onpocoe onsa npogedenus 3auema:

1. Beenenue: mnpenMer (QU3MKM M €€ CBSI3b C JPYTUMHM JUCHMIIMHaMHU. MeToasl (U3NYecKux
UCCIIeIOBAaHM (OIBIT, TUTIOTE3a, SKCIIEPUMEHT, TeOpHs). B3auMocBsA3b (HU3UKH U TEXHUKH.

2. IlonsTHe mpocTpaHCTBAa U BpeMEHHM B Kiaccuueckoil ¢usuke. Cucremsl orcueta. llepemerenue u
ckopocTb. HopmanbHOE, TaHr€HIIMAIbHOE U IT0JIHOE YCKOPEHHUE.

3. IlonsTHEe coCTOSIHMA B Kiaccudeckod MexaHuke. OCHOBHas 3ajaya JUHAMMKHM. 3aKOH HHEPLHU.
WNHuepunanpHble 1 HEMHEPLUAIbHBIE CUCTEMBI OTcUeTa. DU3NUECKOE COAEpKaHUE MOHATUN MAcChl, CUIIbI,
HMITYJIbCa, UMITYJIbCA CUJIbL, 2-11 3akOH HproToHA. Buibl B3auMoieicTBUM, IOHATHE O CUJIaX MHEPLUU.

4. 3-it 3akon HproToHa. BHemHMe W BHYTpeHHHE CHUJIBL. 3aKOH COXPAHCHHS HMITYNIbCA ISl 3aMKHYTON
cucremsl Tell. [IoHsATHE LIEeHTpa Macc U 3aKOH €ro ABHKEHHS.

5. Ilonsite sHepruu, paboThl M MOIIHOCTH. KHHeTHuUeckas »HEprus MeXaHW4eckoil cucrembl. Pabota
NEPEMEHHOH CUJIBI.

6. Ilone kak ¢opma mMarepuu, OCYIIECTBIsIEMasi CHJIOBOE B3aUMOJICHCTBUE MKy dactuiamu. [lonsrue
noTeHIHaabHOro noss. IloTeHumanbHas 3Heprus MarepuaibHON TOUKM BO BHEIIHEM CHUJIOBOM IIOJIE U €€
CBA3b C CHJIOH, JACHCTBYIOIEH HA MAaTEPHAIbBHYIO TOUKY (Ha MPUMEPE TPABUTAIIMOHHOTO TOJIS).

7. 3aKOH COXpaHEHHUs SHEPrMM B MEXaHUKE, KOHCEPBATUBHbIE M HEKOHCEPBATUBHBIE CHCTEMBI.
[IpumeHeHne 3aKOHOB COXPAHEHUs K YIIPYrOMY U HEYIIPYTOMY yIapaM.

8. BpamarenbHoe ABMKEHHE M €r0 KMHEMAaTHUYECKUE XapaKTEPUCTUKU: YIIIOBOE MEpEeMELICHUE, YIiloBast
CKOPOCTb U YIJI0BO€ ycKopeHue. CBs3b YIJIOBBIX XapaKTEPUCTUK C JIMHEHHBIMU.

9. JluHamMHuyeCcKHe XapaKTEpUCTHKH BpalaTeIbHOI'O JBHXXEHHUS: MOMEHT CHJIbI, MOMEHT HMIIYJbCa,
MOMEHT WHEepIUHU. Beruncienrne MOMEHTOB WHEPIUH TeJ npaBuiibHON Gopmbl. Teopema Ll teiinepa.

10. OcHOBHOI 3aKOH IMHAMMKH BpaIaTeIbHOIO ABMKEHHS. 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA.

11. Kuneruueckas sHeprusi ¥ paboTra BO BpalllaTeIbHOM JIBUKEHHUH.

12. KonebarenbHoe paBwxkeHue. ['apmMoHudeckoe KojeObaHME M €ro XapakrepucTuku. CKOpocTh H
YCKOpPEHHUE NPU TApMOHUYECKUX KOJIEOaHUSIX.

13. CnoxeHue rapMOHMYECKUX KOoeOaHUH OJJTHOTO HAallpaBJIEHUs] U OJIMHAKOBOM yacToThl. buenus.

14. Cnoxenue B3aMMHO NEPIIEHIUKYISAPHBIX KOJIeOaHUI.

15. Jlunamuka rapmoHuueckux konebanuii. luddepennunansuoe ypaBHeHHE FrapMOHUYECKUX KOJIeOaHUH.
[IpyXuHHBINA, MaTEMAaTUYECKUN U PU3NIECKUI MAITHUKH.

16. 3aryxatomue xonebanus. JuddepennmanbHoe ypaBHEHHE 3aTyXalOUMX KOJeOaHUM, ero pelieHue u
aHaJu3.

17. Beiyxaennsle kojneOanus. JuddepeHunanbHoe ypaBHEHHME BBIHYKICHHBIX KoJieOaHUM, ero
pelieHre U aHanu3. SIBieHue pe3oHaHca.

18. BonHoBBIE Mporecchl. MexaHn3M 00pa3oBaHus BOJIH B ynpyroi cpene. Ilonepeunsie U MpooibHbIe
BOJIHBI. YpaBHEHUE Oeryiei BoHbl. BenmnuuHbl, XapakTepu3yroiue BOIHY.

19. OO6pa3zoBaHue CTOSUYMX BOJIH. Y paBHEHHE CTOSTUYEH BOJIHBI M €r0 aHaJIM3.

20. IIpeobpazoBanuss l'anuies. MexaHMYECKHIl NPUHIUI OTHOCHTEIBHOCTU. Teopema CIIOKEHUs
CKOpPOCTEH.

21. DBoxronys BO33pEHUN Ha CBOMCTBA MPOCTpaHCTBa M BpeMmeHHU. [locTynaTsl crienuanbHOW TEOpuu
OTHOCHUTENbHOCTH DiiHImTelHa. [IpeoOpa3zoBanust JIopeHIa u ciecTBUS U3 HUX.

22. Macca, UMITyJIbC U OCHOBHOW 3aKOH JMHAMHUKH B PEIATUBUCTCKON MeXaHMKe. B3auMocBs3b Macchl U
sHeprun. Kunetnueckast sHEpPrysi B peIsTUBUCTCKOM MEXaHMKE. | paHUIbl MPUMEHUMOCTH KJIACCHYECKOU
MEXaHHKH.

23. MonekynsipHass ¢uU3MKa ¥  TEPMOJAWHAMHKA, WX OOBEKTHI M  METOJBl  HCCIICIOBAHMS.
TepMonnHaMuyeckas cucreMa: €€ mapaMeTpbl U COCTOSIHUE. TepMOAMHAMUYECKUI TIPOLIECC U €TI0 BUBIL.
24. Monenb uaeanbHOTO ra3a. BBIBOJ OCHOBHOTO YpaBHEHHSI MOJIEKYJISPHO-KHHETHYECKOH TEOpUH W
CIIeICTBUS U3 HET0. MOJEeKyIApHO-KHHETUYECKOE TOJIKOBAHUE a0COIIOTHOM TeMIepaTyphbl.

25. Yucno crereHeil cBOOOIBI MOJIEKYJ. 3aKOH PaBHOMEPHOTO DPACHpEICICHHs SHEPTHH 10 CTETICHSIM
cBOOO/IbI. BHYTpeHHSS1 SHEPrus H1eaIbHOTO Ta3a.



26. 3akoH MakcBemia Juis pachpenesieHus] MOJIEKYNl HACaIbHOTO Tra3a MO CKOPOCTSAM U JHEPTUsM
TEIUIOBOTO JBWKeHUsA. [loHsTHE O cpemHel apudMeTHdecKoi, cpeaHell KBaJApaTUYHON M Hambosee
BEPOSITHON CKOPOCTSIX.

27. BeiBog Oapomerpuueckoir ¢opmynbl u e€ ananus. Pacrpenenenue bosibimMana 11 4acTHI[ BO
BHEIIIHEM MOTEHIIUAIBHOM II0JIE.

28. CpenHee 4MCIO CTOJIKHOBEHUHN U CpeHss AJIMHA CBOOOAHOrO mpodera MoJieKy. SIBiieHne nepeHoca B
TEPMOJIMHAMUYECKH HEPABHOBECHBIX crcTeMax: AU(Qy3usi, TEIUIONPOBOIHOCTh, BHYTPEHHEE TPEHHE.

29. Tlonsatue o BHyTpeHHEH 3Hepruu kak QpyHkuuu cocrossHus. Termora u padora kak Gopma nepenauu
sHepruu. [lepBoe HaUaI0 TEPMOANHAMUKH.

30. IlpuMeHeHue nepBOro Hayaja TEPMOAMHAMUKHM K u3ompoueccam. PaboTa u Temao€MKoOCTh B
U30IIpoLeccax.

31. AnumabaTHbIii poriecc, ypaBHeHue [lyaccona. Pabora u TenminoéMKocTb.

32. O6patumble u HeoOpaTtumble npouecchl. [lonsaTue mukia. [ukn Kapuo u ero KIIJ mis naeansHOro
raza. TerioBas U XOJOUIbHAS MAITHHBIL.

33. Durponus. Bropoe Hawano TepMOAMHAMUKMA M €ro cTaTHdeckas wuHTepnperanus. Kpurtuka
UCATMCTUYECKOrO TOJIKOBAHUSI BTOPOT0 Hauana TEPMOJIUHAMUKH.

34. Peanbuble ra3el. CHiIbl MOJIEKYIISIPHOTO B3aMMOACUCTBUS. Y paBHeHne Ban-nep-Baanbca. BuyTpennsis
SHEPTUs peajsbHOro rasa.

35. Cpasuenue n3orepMm Ban-nep-Baanbca ¢ sxcniepumeHTanbHbIMUA. KpuTHyeckoe coCTOSIHUE BEUIeCTBA.
[TonsiTre o ¢pa3zoBbIX Mepexoaax.

Kpumepuu oyenku:
[IpuBenens! B pazaene 2

Haumenoganue: >x3aMeH

Ilpeocmaenenue ¢ @OC: niepeyeHb BOIIPOCOB

Ilepeuens 6onpocoe 0nsa nposedenusn IK3ameHa:

1. DnekTpocTaTuka. 3aKOH coxpaHeHusl 3apsna. 3akoH Kymona. DieKTpocTaTHYeCKOEe TMOJ€ U €ro
HanpsHKEHHOCTh. [IpuHIMI Cynepno3uimuy nojieu.

2. Tlotok BekTopa HampsokeHHOCTH. Teopema Octporpazckoro-I'aycca uist 2IeKTpOCTaTUYECKOTO OIS B
BaKyyMe M ITpUMEHEHHE ee [yl pacyeTa MojeH.

3. Pabota cun mons mpu nepemernieHun 3apsina. [loHATHE NUPKYISIHUKA BEKTOpa HANpsHKEHHOCTH TOJIS.
[ToTeHIIMaNBHOCTh 3JEKTPOCTATHUECKOTO MOJIS.

4. IloTeHuuanpHas 3HEpPrus 3apsia W NOTEHLHUAN MOJiI B HEKOTOpPOW Touyke. Pa3HOCTH MOTEHIIMAJIOB.
CBsI3b MEX/1y HAIPSKEHHOCTHIO U PA3HOCTHIO MOTEHIUAJIOB.

5. JIMDNeKTpUKH M WX TUNBI. DJEKTPOHHAS W OPUEHTAIMOHHAs MOJsApu3anus. Bekrop monspusanuu.
HanpsikeHHOCTb NOJIs B JU3JIEKTpUKe. JJudnexTprudeckas NpoOHUIIAEMOCTh CPEJIbI.

6. Pacnipenenenue 3apsa0B B mpoBoaHUKE. [loe BHyTpH MPOBOAHMKA U 'y €ro moBepxHOCTH. [IpoBoHUKH
B AJIEKTPOCTATUYECKOM TI0JIE.

7. DNEeKTPOEMKOCTh YeMHEHHOTO MPOBOIHIKA. KOHIeHCaTOPHI.

8. DHeprus CUCTeMbl HEMOJBM)KHBIX TOYEYHBIX 3apsijioB, 3apsKEHHOTO IPOBOJHUKA, DJIEKTPUUYECKOTO
noJisi. O0beMHas! MIIOTHOCTH SHEPTHH.

9. IloCTOSIHHBIN 3NEKTPUUECKUH TOK M €ro XapaKTepUCTHUKU: CHJIa TOKa, IJIOTHOCTh TOKA. Y CIIOBUS
CYIIECTBOBAHUS TOCTOSTHHOTO ToKa. CTOPOHHUE CHITHI.

10. O606menHbIi 3akon Oma B uHTErpanbHoil popme. PasHocTs norenmanos, 3/C, HanpsKeHHE.

11. OcHOBHBIE TOJOKEHUS KIIACCHYECKOW DIIEKTPOHHON TEOPHH IIEKTPOMPOBOJHOCTH METAIUIOB. BBIBO
3akoHa Oma u [xoyns-Jlenna B nugdepeHuuanbHoi opMe U3 IIEKTPOHHBIX MPEICTaBICHHH.

12. MarHuTHOE I0JIe ¥ €r0 XapaKTePUCTUKU: MHIIYKIIHSI, HAPSHKEHHOCTh, 3aKOH AMIiepa.

13. KoHTyp ¢ TOKOM B MarHUTHOM TOJIE.

14. 3axon buo-Caapa-Jlamaca u ero mpuMeHEHHE K BEIYUCICHHIO MAarHUTHBIX TTOJIEH MPSIMOJIMHEIHOTO
MIPOBOJIHUKA C TOKOM M KPYyTrOBOT'O TOKA.

15. Teopema o HUPKYJIALMK BEKTOpa MarHUTHOM MHIYKIMH (3aKOH IOJIHOTO TOKa). BuxpeBoil xapaktep
MarHuTHoro nosist. [lpuMeHeHne TeopeMbl 0 MUPKYIIALUN K PacueTy MarHUTHBIX MOJIEH.

16. Ilonatue o MarHUTHOM NOTOKE. PaboTa nepemenieHns NPOBOJAHUKA U KOHTYpa ¢ TOKOM B MAarHUTHOM
noJe.



17. ]JIBuxeHue 3apspDKEHHBIX 4YacTHL] B MarHUTHOM mnose. Cuna JlopeHua. Yckopurenu 3apsbKEHHBIX
YacTHLI.

18. SIBnenue snekTpoMarHUTHOM HMHAyKuMU. 3akoH Papazges-JIleHna U ero BBIBOA M3 AJIEKTPOHHBIX
MpEeICTaBICHUM.

19. MHayKTUBHOCTH cosieHOUa. SIBICHHE CAMOMHIYKIUH.

20. Toku nipu 3aMBIKAaHUU U Pa3MbIKAHUH LEMU. DHEPrUsi MATHUTHOTO TOJISL.

21. Omnumcanue MarHUTHOTO MOJIs B BemiecTBe. Kiaccuukanus MarepruanoB 0 MAarHUTHBIM CBOMCTBaM.
22. ]JluaMarHeTuky. DieMEeHTapHas TEOpUs AUaMarHeTH3Ma.

23. Ilapamarneruku. Kraccuueckas teopusi JlamxkeBena. Hamarnmuennocts. OO6o00mieHne 3akoHa
MIOJIHOTO TOKA.

24. deppoMarHeTUKH, UX OCHOBHBIC CBOICTBA. JloMeHHas ipupojia peppoMarHeTu3ma.

25. CBoboaHble He3aTyXawIlue U 3aTyXarollue >JICKTPOMarHUTHbIE KojeOaHusi B KoJieOaTeIbHOM
KoHType. JuddepennmanpHoe ypaBHEHUE 3aTyXalOUINX KOJICOaHUH, ero pereHne u aHajius.

26. BpiHyXJIeHHbIE 3JIEKTpOMarHuTHele KojeOanus. JuddepennmanbHoe ypaBHEHHE BBIHYKICHHBIX
KoJieOaHUH M ero pelieHrne. AMIUIMTYAa U (haza BRIHYKJICHHBIX KoyieOaHui. SIBnenue pezonanca.

27. O06oO0meHne 3aKoHa dJIeKTpoMarHuTHoW nHaAyknuu. [lepBoe ypaBHeHre MakcBeia.

28. Toxk cmemenus. O000IICHHE 3aKOHA TTOJTHOTO TOKa. BTopoe ypaBHeHne MakcBeuia.

29. Cucrema ypaBHeHud MakcBemia U ux ¢usznyeckoe conepkanue. CreACTBUS W3 ypaBHEHHM
MakcBesuia. 3HaueHUe 3JIEKTPOMarHUTHON Teopun MakcBesuia.

30. DnexkTpoMarHuTHblE BOJIHBI W X cBoicTBa. [uddepeHnnansHoe ypaBHEHUE SJIEKTPOMArHUTHOM
BOJIHBI. DHeprus BoJH. [loTok snepruu. Bekrop YMoBa-IloliHTuHrA.

31. CeeroBas BonHa. Murtepdepenuus cBera. KorepeHTHOCTh (BpeMeHHass W TMPOCTPAHCTBEHHAs) U
MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. Y CJIOBUSI MaKC. U MHH. HHTEHCHBHOCTH IIPU UHTEPPEPEHIINH.

32. CriocoObl Moy4YeHHs] KOrepeHTHBIX BOJH. MHTepdepeHus cBeta B TOHKUX IJIeHKaX. [IpuMenenue
uHTephEepeHINH: HHTEPPEPOMETPHI, IPOCBETICHNUE ONTHKH.

33. Ilonstue o nudpakuuu ceera. [Ipunnumn Iroirenca-dpenens. Meton 3ou @penens. [Ipsmonuneiinoe
pacnpocTpaHEHHUE CBETA.

34. Mudpakuus Opaynrodepa Ha AUPPAKIIMOHHON pelIeTKeE.

35. Jludpaxuus @payHrodepa Ha OTHOM MIEITH.

36. Paspematomas ciocoOHOCTh ONTHYECKUX TPUOOPOB.

37. Tonstue o ronorpadum.

38. Mucnepcus cBera. OOsacTM HOPMalIbHOM M aHOMAJIbHOM JAMCIEPCUU. OJIEKTPOHHAs TEOpHs
JUCTIEPCUU.

39. [lonsTHe 0 mospU3aLUK CBETa, BUABI MOssipu3aiiy. CriocoObl MoTydyeHHs MO PU30BaHHOTIO CBETA.
40. MckyccTBeHHAs ONTHYECKAs aHU30TPOIIHS, €€ OOBSICHEHNE U TPUMEHEHHE.

41. TemnoBoe wuznydyeHue. OCHOBHBIE XapaKTEPUCTHUKU TEIMJIOBOTO M3JIy4yeHHs. 3aKOHBI TEIJIOBOTO
n3nyuenusi: Kupxroda, Credpana-bonbimana, Buna. A6conoTHO YepHOE Telo.

42. KpanroBas runote3a u (opmyna [lnanka. Ces3p ¢opmynsl [lnaHka ¢ KJIaCCMYECKMMM 3aKOHAMM
TerioBoro uznydenus. [lonstue 06 onTuyeckoi MUPOMETPHUH.

43. JlmanexTuueckoe €IMHCTBO KOPIYCKYJISIPHBIX M BOJHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO M3ITy4EHMUS.
Bremnwnii pororddexr. lapnenne ceera. Idhdext Komnrona u ero teopus.

44. Tunores3a u popmyna e bpoiins. DxciepuMeHTanbHOE MOATBEPKACHNE TUIIoTe3bI ae bpoiins.

45. CoOoTHOIICHHE HEOMPEASICHHOCTe Kak TMPOSBICHUE KOPMYCKYJISIPHO-BOJTHOBOTO JIyaJiM3Ma.
[IpyHIMI NPUYMHHOCTH B KBAaHTOBOM MexaHuke. OrpaHMYE€HHOCTh MEXaHUUECKOT O IE€TEPMUHHU3MA.

46. BosHOBas pyHKIHS M ee cratucTUdeckuii cmbicia. Obmee ypaBHenue lllpeawnrepa. CramuonapHoe
cocrostHue. YpasHenue Lllpeaunrepa 1uist crallnOHAPHBIX COCTOSTHUM.

47. Yactuna B OJHOMEpPHON OECKOHEYHO TJIyOOKOW TMOTeHIMadbHOW siMe. BosaHoBble GyHKIUWH,
KBaHTOBAaHUE DHEPT M.

48. TIpoxoJAeHHE YaCTHIIBI Yepe3 MOTESHITHAIBHEIN Oapbep. TyHHEIBbHBIN 3P QeKT.

49. JIuHelHbli rapMOHUYECKUN OCHMIUIATOP B KBAHTOBOI MEXaHUKE.

50. PasButTHe npeacTaBIeHH 0 CTpoeHNH aToMa. Mojens atoma Pesepdopra-bopa.

51. Artom Bojmoposa B KBaHTOBOI MexaHuke. KBaHTOBbIe uncna ux ¢puzndeckuil cmpici. CIUH 3JeKTPOHa,
CIIMHOBOE KBAHTOBOE YHCJIO.

52. punnun ITaynu. Pacnpenenenue 31eKTPOHOB B aTOME 110 COCTOSTHUSIM.

53. IlonsTHe 00 SHEPreTHUECKUX YPOBHIX MOJEKYNI. CIIEKTPBI MOJIEKYII.



54. CHoHTaHHOE U BBIHYXKACHHOE H3JlydeHue. JIazeprl U uX NpUMEHEHHUE.

55. IlonsiTHe O KBAHTOBBIX CTAaTHCTUKaX. Pa30BOE MPOCTPAHCTBO. DeMeHTapHas sueirika. [1moTHoCTh
cocrosiuuil. Pacnpenenenue yactuil no cocrosuusim (boze-Ditnmreiina, @epmu-lupaka).

56. TemnoeMKOCTh KpUCTANIMYECKON pemeTku. 3akoH [romonra-IITu. KBaHTOBas Teopus TEIIOEMKOCTH.
57. KsanroBast Teopusi CBOOOJHBIX JIEKTPOHOB B MeTajuie. Pacnpenenenne cBOOOAHBIX 3JIEKTPOHOB 10
SHEPrusiM B 3aBUCUMOCTU OT TemmepaTypsl. Pacnpenenenue ®depmu-/lupaka. BHyTpeHHss sHeprus u
TEIUIOEMKOCTb 3JIEKTPOHHOTO ra3a B MeTaJlIe.

58. DneKTponpoBOAHOCTh METaNIOB. CBEPXIIPOBOIUMOCTb.

59. PacmierieHne SHEPreTHYeCKUX YPOBHEH M30JIMPOBAHHBIX aTOMOB M BOZHUKHOBEHHE SHEPTreTHUECKUX
30H MpU 00pa30BaHUU KPUCTAJUIMYECKOHN perieTku. JleneHne MaTepuanoB Ha METaUIbl, OJTYIPOBOAHUKHI
U AUDJIEKTPUKH.

60. IlonynpoBOJHMKH, MX COOCTBEHHass U IpPUMECHAas IPOBOAMMOCTh. TemmeparypHasi 3aBUCUMOCTD
IIPOBOAMMOCTH MOIYIPOBOJHUKOB.

61. Ilousartue o p-N-mepexoje cBOWCTBA pP-N-Tiepexoa U ero BoJIbTaMIlepHasl XapaKTepUCTHKA. J(noabl.

62. DOTO’NEKTPUYECKHE SBICHUS B IIOIYIIPOBOAHUKAX.

63. CocraB u xapakTepuCTHKH siapa. Pazmep siep. CBoiicTBa U IpUpo/ia SACPHBIX CHIL

64. JleexT Macchl ¥ SHEPTHH CBS3H SAPA.

65. 3aKOHOMEpPHOCTH U MPOUCXOXKICHHE anbda-, OeTa-, raMma- U3Ty4YeHUI aTOMHBIX sJep. 3aKkoH
PaZMoOaKTUBHOIO pacraja.

66. SnepHble peakuy U 3aKOHBI COXPAHEHUS.

Kpumepuu oyenku:
[IpuBenens! B pazaene 2



2 Kputepuu oneHku:

ypOBeHb OCBOCHHUS KOMIICTCHIIHH

Ne | KomnereHuuun HNHaukaTopsl Bua, ¢opma KoMnereHuust ocBoeHa
KOMIeTeH i OIIEHOYHOI'0 OT1anyHo X0po1o YAOBJIETBOPUTEILHO Heynosnersopurenbno
MepOnpHUsTHS
1 OIIK-1.1 BrrBreHne u [IpaBUIIbHO BBINOTHEHBI ITpaBUIIbHO BHINONTHEHA 3agaHus BBIIOIHEHEI 3agaHus BEIIOTHEHEI
knaccuduxamuss  ¢pusuueckux u | KoTponmbHas BCE 3aJ[aHMUS. OorbIrast YacTh 3a1aHUMH. Goree 4eM HAMOJIOBHHY. MeHee 4eM HallOIOBUHY.
XUMHUYECKHX rnporeccos, | padora IIponemoHcTpUpOBaH [IpucyTcTBYIOT HE3HAUUTEIIBHbIE IIpucyrcTByIOT CepbE3HbIE IIponemoHCTpUpOBaH
MPOTEKAIOMUX Ha o0BbeKTe BBICOKHH YPOBEHb OMINOKH. OLINOKH. HEYIOBJICTBOPUTEIILHBIH
poeCCHOHANBHON JIeATeNbHOCTH BIaJICHUS] MaTePUAIOM. ITpoxemoHCTpHpOBaH IIponemoncTpupoBan YPOBEHb BIIaJICHHS
OIIK-1.2 OnpeneneHue IIposiBnens XOpOLIMH YPOBEHb YIIOBJIETBOPUTEIbHBIN MaTepualioM.
XapaKTEePUCTHK ¢m3naeckoro | OpoHTATBHBIN MIPEBOCXOJHBIS BIIAJICHUSI MAaTEPHAIIOM. YPOBEHb BIIaJICHHS IposiBreHs!
nporiecca (SBIEHUS), XapaKTEpPHOTO | OIpoc o | crocobHOCTH IposiBreHs! cpegHue MaTepHaIIOM. HEJJOCTaTOYHbIC
sl 00BEKTOB MPO(ECCHOHATBHOR | PELICHHIO MPUMEHSATh 3HAHUS U CIOCOOHOCTH IIposiBiieHbl HU3KKE CIOCOOHOCTH
JIeATEILHOCTH, Ha OCHOBE | JOMAIIHHX YMEHHUS K BEIIOJIHEHHIO MPUMEHSTh 3HAHUS CIIOCOOHOCTH IIPUMEHSTH TIPUMEHSATD 3HAHUS U
TEOPETHIECKOTO u | 3amaq KOHKPETHBIX 3aaHUi. YMEHUS K BBIIIOITHEHHIO 3HAHUS ¥ yMEHHS K YMEHUS K BEIIIOJHEHHIO
9KCHEPHMEHTAIBHOTO KOHKPETHBIX 3aaHHUI BBIIIOJIHEHUIO KOHKPETHBIX KOHKPETHBIX 3aJaHUI
UCCIIE0BaHUM 3a1aHUH.
OIIK-1.4 TIpeacraBieHue 0a30BBIX
Wit mpodeccHoHanbHOH  chepsl
(M3UYECKUX TPOLECCOB U SIBICHUN
B BHJIE  MaTeMaTHYecKOro(Hx)
OIIK-1 ypaBHeHus(i)
Cnoco0eH pemarb OIIK-1.5 Br16op 6a30BBIX
3a/1a4n ¢m3nUecknx u XUMHYECKUX
npodecCHOHaNbHOW | 3aKOHOB Ui pelIeHHs  3ajad
JIeATEeIbHOCTH Ha poeCCHOHANTBHON JIeATeNbHOCTH
OCHOBE OIIK-1.11 Onpenenenne
HCIOJIB30BaHUS XapaKTEePUCTHK POLIECCOB
TEOPETHIECKHUX U pacnpezneneHus, npeodpa3oBaHus U
TIPAaKTUYECKUX HCIIOB30BaHUS INEKTPUIECKOH
OCHOB 9HEPTHH B HIEKTPUYECKUX LIEMsIX
2 | ecTeCTBEHHBIX U OIlK-1.1 BrrsiBieHue u | 3amwura BEICTABILIETCS CTYIEHTY, €N BBICTaBIIIETCS CTYACHTY, €CIU BEICTABIISIETCS CTYCHTY, BEICTABIISIETCS], €CITU CTYICHTHI
TEXHUUYECKUX HAayK, | xiaccupukanms Qusmdecknx ¥ | JabOpaTOPHBIX 3a/laH{e BBIIOJHEHO B TIOJJHOM | 3aJaHHe BBIIOJIHEHO B IIOJHOM eciu 3aiaHne Ha paboTy JEMOHCTPHPYIOT IJIOX0€ 3HAHHE
a TaKxKe XHUMHUYECKHX mporeccos, | padot 00BEMeE ¢ coOII0IeHHEM 00bEME M CaMOCTOSITENBHO. BBINOJHACTCA U TEOPETUYECKOro MaTepuaa u
MaTeMaTHIecKOro MIPOTEKAIOMINX Ha o0BeKTe HeoOXoANMOH JlomyckaroTcest OTKIOHEHHS OT ohopMIIsIeTcs CTyJeHTaMU OTCYTCTBHE YMEHUS IPHMEHHTD
armapara Ipo)ecCHOHATIBEHOM AeSITeTbHOCTH MIOCIIEIOBATENEHOCTH. HEOOXOIMMOI IOCTIeX0BATEILHOCTH | IIPH IIOMOIIY IPENoaBaTeNsl | 3HAHUS K PEIICHHIO MPAaKTHIECKOI
OIIK-1.2 OnpeneneHue CryneHTsl paboTaoT BBIMTOJIHEHUS, HE BIIUAIONINE HA HJIM XOPOILO 3a1a4u. PyKoBOJCTBO ¥ IOMOIIL CO
XapaKTEePUCTHK (u3ngeckoro MIOJTHOCTBIO CaMOCTOSITEIBHO: MPaBIIBHOCTH KOHEYHOTO MIOATOTOBJICHHBIX U YXKe CTOPOHBI TIPEMOJaBaTelsl X XOPOLIO

mporecca (SBJICHHS), XapaKTEPHOTO
U1 00BEKTOB MPOQECCHOHAIBHOM

JIeSITETTbHOCTH, Ha OCHOBE
TEOPETHIECKOTO u
9KCIIEPHMEHTAILHOTO
uccreJ0BaHuI

OIIK-1.4 IlpencraBienue 6a30BBIX
s mpodecCHOHANIBHOM  cdepsl
(hM3UYECKUX TIPOLECCOB U SIBICHUN
B BUJIE  MaTeMaTHYeCKOro(HX)
ypaBHeHHs1(i1)

OIIK-1.5 Bs16op 6a30BbIX
(u3nIecKux u XUMAYECKUX
3aKOHOB JUIL peNIeHHs 3ajad

podecCHOHABHON NesTeIbHOCTH
OIIK-1.11 OnpeneneHue

TOI0MPAIOT HEOOXOAMMBIE TS
BBINOJIHEHHUSI TIPEIaraeMbIX
padoT B 3a/[aHUU HCTOUHHUKH
3HaHHH, TOKa3bIBAIOT
HEOOXOAUMBIE ISl TIPOBEICHHUS
11ab0paTOPHBIX padoT
TEOPETHYECKHE 3HAHMS,
[PAKTHIECKUE YMEHHS U
HAaBBIKH.

pe3yabrara. CTyAeHTHI HCIONIB3YIOT
yKa3aHHBIC NIPENo/iaBaTeIeM
MCTOYHWKH 3HAHHUH, BKIFOUas
TaOINIIBI U3 TIPHIIOKEHUS K
y4eOHUKY, HAXOIAT YKa3aHHbIC
IperoaaBaTeeM CTPAHUIIBI U3
CIPaBOYHOI JINTEPATYPHI IO
npeaMmery. BeimonHenHoe 3aaHue
TIOKa3bIBaeT 3HAHUE O0YUAIOIINXCS
OCHOBHOTO TEOPETUYECKOTO
MaTepHaa 1 OBJIaJCHHE UM
YMEHHSAMH, HEOOXOAUMBIMH JUIS
CaMOCTOSITEIILHOTO BBIIIOJTHECHUS
paboTel. MoryT OBITE HETOYHOCTH U
HEOPEKHOCTH B OPOPMIICHUH
pe3yJIbTaToB PaboThI.

BBIIIOJTHEHHBIX HA «OTIIIHO»
JTAaHHYIO pabOoTy CTY/AEHTOB.
Ha BrImosHEHNE 3a1aHus
3aTPaYnBACTCs] MHOTO
BpeMeHHU (MOXKHO JaTh
BO3MOXHOCTB JI0JIeNaTh
4acTh 3aaHui I0Ma).
CTyZAeHTHI TOKa3bIBAIOT
3HAHUSI TEOPETUUECKOTO
MaTrepHala, HO HCIBITHIBAIOT
3aTpyAHEHUE MIPH PEIICHUN
KOHKDETHOH 3a/1a4n.

TIOATOTOBIICHHBIX CTYJCHTOB
Hed(h(HEKTUBHBI 110 IPUYHHE
IUIOXOMU MOATOTOBKY CTY/ICHTA.




XapaKTEPUCTHK MIPOLIECCOB
pacmpeneneHus, npeodpa3oBaHus U
UCIIONB30BAHHS 3NEKTPUYECKON
SHEPTUHU B 3JIEKTPUUECKUX LEMsIX

OIIK-1.1 BeraBieHue u | 3ager 3aCIy’KHBaeT  OOYdYaroIIUiCs, | 3aciIyKUBaeT 0o0yJaromuiics], | 3acIyXuBaeT 00ydalomMiicsi, | BBICTABIIETCS oOyJaromemycs,
KkiIaccuukamms — GU3NYECKHX U O0OHApYXUBLINII BCECTOPOHHEE, | OOHAPYKMBIIMH IOJHOE 3HAHHE | OOHAPYKUBIIMI 3HaHUsI | OOHapyXuBIIeMy  Npo0eiasl B
XHMHYECKHX TIPOLIECCOB, CHCTEMAaTH4YeCKoe M IIIyOOKoe | y4eOHOro MaTepHala, YCBOUBIIMIL | OCHOBHOTO y4eOHOTO | 3HAHUSAX  OCHOBHOTO  y4eOHOTro
IPOTEKAIOMUX Ha o0BeKTe 3HaHHE y4eOHOTrOo MaTrepHana, | OCHOBHYIO IHUTepaTypy, | MarepHana B ooveme, | marepmama. OmeHKa  CTaBUTCS
podeCCHOHANBHON JEsTeIbHOCTH IIPelyCMOTPEHHOTO PEKOMEH/IOBAHHYIO B IIporpamme. | HEoOXOIHUMOM s | o0y4aromuMcs, KOTOPbIE HE MOTYT
OIIK-1.2 Omnpenenenne MIPOrpaMMOH, yeBouBmmii | OmeHka "Xopomo" BBICTABISIETCS | AaJbHEHIIEH y4aeObl U | MIPOIOIKHUTH oOyueHHe im0
XapaKTePUCTHK ¢mu3nueckoro OCHOBHYIO  JIIHTepaTypy U | oOydarommumcs, MOKA3aBIIMM | NPEACTOSIIEH paboTHl IO | MPHUCTYIHTh K HPOQecCHOHAIBHOI
npouecca (sSBJIEHUS), XapaKTEPHOIO 3HAKOMBIH C JOMONHHUTENBHOW | CHCTEMAaTHYECKHH XapakTep 3HaHHH | mpodeccHd, 3HAKOMBIX C | JEATENPHOCTH 1O  OKOHYaHHHU
UL 00BEKTOB NPO(ECCHOHATBHOM JIUTEPaTypOH, TI0 JUCLUIUIHHE U OCHOBHOH JHUTEepaTypol, | oOpa3oBaTENbHOIO YUpekASHUs Oe3
JIeATEILHOCTH, Ha OCHOBE PEKOMEHIOBAaHHOIT CIIOCOOHBIM K X | pEeKOMEHIOBaHHOI JOTONHUTENBHBIX ~ 3aHATHH  TI0
TEOPETUYECKOTO u MPOrpaMMON. CaMOCTOSITEIIbHOMY TIOIOJIHEHUIO U | MPOTrpPaMMOM. Onenka | paccMaTpuBaeMoOM JUCLUILUIMHE.
3KCHEPUMEHTAIBHOTO OOHOBJICHHUIO B XOJI€ JaJbHEHIIEH | BBICTABIISIETCS

HCCIIeJOBAaHUI y4eOHO paboTEI u | obywarommmes,

OIIK-1.4 TIpeacraBieHue 06a30BbIX po(heCCUOHANTBHON EATENbHOCTH. JIONYCTUBILUM IOIPELIHOCTH

Wit mpodeccHoHanbHOH  chepsl B OTBETE Ha HK3aMEHE U IpHU

(hM3UYECKUX TIPOLECCOB U SIBICHUH BBITIOJTHEHHHU

B BHUAE  MaTeMaTH4eCKOro(ux) 9K3aMEHAI[MOHHBIX 3aJaHHH,

ypaBHeHUs(i1) HO o0agaommm

OIIK-1.5 Bribop 02a30BBIX HEOOXOJUMBIMH  3HAHHUAMH

¢du3nueckux u XUMUYECKUX UL UX YCTpaHEHHS MOJ

3aKOHOB JUIi  pellIeHHs 3ajad PYKOBOACTBOM

npodecCHOHANBHON NesATeNbHOCTH MIperogaBaTess.

OIIK-1.11 OnpeneneHue

XapaKTEPUCTHK MIPOLIECCOB

pacripesieNieHnsl, Tpeodpa3oBaHus 1

UCIIONB30BAHHs JNEKTPUUECKOI

SHEPIUH B JIEKTPHIECKHX LETSX

OIIK-1.1 BersaBienue u | DK3aMeH 3aCITy’KHBAaeT 00yJaromUics, 3aCIy’KHBaeT 00yJaloIHcs, 3aCIy’)KHBaeT 0OyJaroOIIUiicsl, | BBICTAaBIETCS oOyJaromemycs,
Knaccuukanms  PUIMYECKUX U 0OHApY KUBIINII BCECTOPOHHEE, | OOHAPYKUBILIHI MONHOE 3HAHUE 0OHApPYKUBIIMI 3HAHHS OoOHapyXKUBIIEMy  HpoOemsl B
XHMHYECKHX TIPOLIECCOB, CHCTEMaTHIeCKoe H TIIy0oKoe y4eOHOT0 MaTepraa, yCBOMBIIHI OCHOBHOTO y4eOHOTO 3HaHMAX  OCHOBHOTO  y4eOHOTO
TIPOTEKAIOMINX Ha o0BeKTe 3HaHUE U IOHIMaHHe YI4eOHOTO | TEOpETHUYECKHH MaTepHal u3 Marepuana B 00beme, Marepuana. Onenka
podecCHOHABHON e TeIbHOCTH MaTtepHaa, peJyCMOTPEHHOTO | OCHOBHOM JIHTEPaTypBI, HE0OXOAUMOM ISt «HEYJOBIETBOPUTEILHO» CTaBUTCS
OIIK-1.2 Ornpenenenne MPOrpaMMOH, YCBOHUBILHIA PEKOMEH/IOBAaHHOH IPOTrPaMMOI. JanbHeHIIeH yaeOs! n 00y4aroIMes, KOTOpble HE MOTYT
XapaKTePUCTHK ¢u3ngeckoro TEOPETHYECKHI MaTepral KaK Ouerka "X0OpoIIo" BEICTABIISAETCS TpecTosme padoTsl o MIPOJOJDKHTH oOydeHHe I

nporecca (SBJIEHHUS), XapaKTEPHOTO
st 00BEKTOB MPO(ECCHOHATHHOMN

JIeATebHOCTH, Ha OCHOBE
TEOPETHYECKOTO "
9KCHEPUMEHTAIBHOTO
HCCIICIOBAaHUH

OIIK-1.4 TIpeacraBieHue 06a30BBIX
s mpodecCHOHANIBHOM  cdepsl
(hM3UYECKUX TIPOLECCOB W SIBICHUN

B BHJIE  MaTeMaTHYeCKOro(uXx)
ypaBHeHus(i1)

OIlK-1.5 Bs16op 6a30BBIX
¢m3naeckux u XUMUYECKUX

3aKOHOB Ul  PCLICHHS  3ajady
npod)ecCHOHANBHON NEsTETbHOCTH

OIIK-1.11 Omnpenenenne
XapaKTePUCTHK IIPOLIECCOB

U3 OCHOBHOM JIUTEPATYpPBl, TAK
U JONOJTHUTENLHOU
JIUTEPaTYpHl,
PEKOMEH0BaHHOM
TIpOrpaMMoii.

00y4aroImuMesl, MOKa3aBIINM
CHUCTEeMAaTHUYECKHH XapaKkTep 3HaHUI
0 JAUCUHUIUTHHE U

CITOCOOHBIN K X
CaMOCTOSTETIBLHOMY TTOTIOJTHEHHIO U
OOHOBJICHHIO B XOJI€ JalibHEHIIIeH
yueOHOiT paboThI 1
podeCCHOHANIBHOM AESTENEHOCTH.

npodeccru, 3HAKOMBIX C
OCHOBHOM JINTEpaTypoi,
PEKOMEHI0BaHHOI
nporpammoii. Ornenka
«yIOBIICTBOPUTEILHOY»
BBICTABILSIETCS
oOyyaroumMmcs,
JOMYCTHBILINM ITOTPELIHOCTH
B OTBETE Ha dK3aMeHe M IIpU
BBITIOJTHEHUH
9K3aMEHALHOHHBIX 3a/[aHHUH,
HO 00J1a/1afoINM
HEOOXOANMBIMH 3HAHUSIMU
JUISL UX YCTPAHCHHS O]
PYKOBOACTBOM
[pernoaBaTess.

MPUCTYNUTh K NPO(eCCHOHATBHOMN
JCATEIPHOCTH 10 OKOHYaHHHU
00pa30BaTeILHOTO YUpexKIeHHs Oe3
JOTIOJIHUTEIBHBIX ~ 3aHATHH 1O
paccMaTpuBaeMoil JUCIUIUINHE.




pacrpezieNiecHus, npeodpa3oBaHus U
HCIIONIb30BAHUS EKTPUUCCKOM
SHEPTHH B IEKTPUYECKUX LIETAX




Jluer yrsepxnenns paGoueii nporpamMmb! THCHMILIHHBI HA y4eGHbII 1o

Paboyas nporpamMma JHCHHTITHHLI yTBEPK/IEHA HA BEICHHE Y4eGHOTO npoiiecca B

yueOHOM rojy:

«Coznacosanon:
Yueonwiii 3aseoyiowuil kagpheopo,
200 omeememeennol sa PIT
(noonuce u oama)
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