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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM ToJTy Ha 3acefaHuu kapeapel Duznku

[Iporokonm ot 20 . Ne

3aB. kadenpoii I[.M.ﬁonryun/m

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojiy Ha 3aceqanuu Kapeapsl Du3UKU

[Iporokonm ot 20 r. Ne
3aB. kadenpoii .M. donarymux

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3acenanuu Kadeapsl DOu3nku

[Iporokonm ot 20 1. Ne

3aB. kadenpoit I[.M.ﬁonrynn/m

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acenanuu kadeapsl Du3nku

IIporokom or 20 . Ne
3aB. kadenpoii AM. Jonarymmun




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[lensiMmu OCBOEHUSI TUCHUIUIMHBI «(pHU3UKa» SBISIOTCA: PaCHIMPEHUs O0Yy4aroIUMUCS
BIIQJICHUS HaBbIKAMU aHalIM3a M CHUHTE3a B XOJ€ TONy4YeHHUS NPEICTaBICHUNH O
(GbyHIaMEHTAJIbHOM CTPOCHMHM MaTepuu U (U3MYECKUX NPUHLMUIAX, JEKallMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTHHBI MHpA; TPUOOPETEHUE HABBIKOB HCIIOJIb30BAHUS
(bu3MKO-MaTEMaTHUECKOTO afmapara Jijisl peleHus 3a1a4 B NpoecCuOHAIbHON NesTeIbHOCTH;
HAYYUTCS UCIOJIb30BATh OCHOBHBIE MMOHATHS, 3aKOHBI M MOJIETIH TEPMOAMHAMUKH, XUMUYECKOM
KMHETUKH, TIepeHoca TeIula M MacChl JJI1 PELIEeHUs HHKEHEPHbIX 3ajad; (opMHUpOBaHHE Yy
CTYJICHTOB COBPEMEHHOT0 €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS; paciipeHue
Hay4YHO-TEXHUYECKOTr0 Kpyro3opa.

2 MecTo JUCUMILIMHBI (MOIYJIS]) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Juctummaa Ou3nka BXOIUT B 00s13aTENIbHYIO YaCTh Y4eOHOTO IIaHa 00pa3oBaTeIbHOM
IPOTPaMMBI.

Jns  w3ydeHWs  JUCHMIUIMHBI ~ HEOOXOAWMBI  3HaHUS  (YMEHHUsS, BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B pPE3yJIbTAaTe U3YUEHUs TUCUMILUIMH/ IPAKTUK:

JucuuminHa «pusuka» BXOAUT B 0a3oByl0 4YacTh Osoka 1 o00Opa3oBarenbHOI
IIPOrpaMMBbl.

Jis  u3ydeHus ~ AUCUMIUIMHBI ~ HEOOXOIAMMbI  3HaHUS, YMEHHUsS,  BIaJeHUS,
c(OpMHUPOBAHHBIE B pE3yJbTaTe U3YYECHUS JUCHUIUIMH «(PU3UKaAY, «<MaTeMaTUKa» U «XUMHS» B
paMKax cpeaHei 001eo0pa3oBaTeIbHON IKOJbI.

3HaHus (YMEHUs, BJIaJICHUs), IOJyY€HHbIE IPU U3YYEHUU JAHHOM JUCUUIUIMHBI OyIyT
HEOOXOAUMBI JJIs U3YYCHHS JUCUUTUTAH/TIPAKTHK:

ConpoTuBieHre MaTepUasIoB

dusnueckas XuMus

dusnyeckas XuMUs MUPOMETAIUTYPIrHUECKUX MPOLIECCOB

be30macHOCTb KU3HENCATEIBHOCTH

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS

AUCUMIUTUHBI (MOYJIs1) M IIAHUPYeMble Pe3yJIbTaThl 00y4YeHus

B pesynbrare ocBoeHus TUCHMIUIMHBI (Moayns) «®usuka» oOydarommiics I0JKeH
o0y1azaTh CIEAYIOIMMU KOMIIETEHIIUAMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

OIIK-1 CnocobeH pemaTh 3a7a4d NPOGECCHOHATBHOM JEATENIbHOCTH, MPHUMEHSS METOJIb
MOJICJIMPOBaHMs, MaTEeMAaTHYEeCKOTO aHaliMu3a, eCTECTBEHHOHAy4YHble U OOIICHHXEHEPHbIE
3HaHUS

OIlK-1.1 Hcronb3yeT €CTECTBEHHOHAyYHbIE 3aKOHbI M IPUHLUIBI IPH PEIICHUU
MIPAKTUYECKHX 3a7a4

OIIK-1.2 Pemaer crangapTHele mnpodeccHOHaNbHbIE 3aJaud C [PUMEHEHUEM
OOLIEeMH)KEHEPHBIX 3HAHUN

OIIK-1.3 [IpumMeHsieT MeTOAbl MOJEIMPOBAHMS M MATEMaTHYECKOTIO aHaau3a Ul
pelIeHus 3a/1a4 TEOPETUIECKOTO U NPUKJIIAJHOTO XapakTepa




4. CTpykTypa, 00b€M U copepkaHue TUCUUIIMHBI (MOXYJIs1)

OO6mas TpyA0€MKOCTh IUCIHHUILUIMHBI COCTABIISIET 9  3a4eTHBIX eIuHull 324 akaj. 4acoB, B TOM YHUCIIE:
— KOoHTaKkTHast padora — 130,2 akas. yacos:
— aynutopHas — 126 akaj. 4yacos;

— BHeayauTopHas — 4,2 akaJ. 4acoB;

— camocTosTenbHas pabora — 158,1 akas. dacos;

— B popme npakTuieckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

CDopMa arrecraguu - 3a4€T, 3K3aMCH

AynutopHast g =
KOHTakTHas paboTa E = dopma TeKylero
o =
= B aKaJl. yacax 5} Bun KOHTPOJIS
Pasnen/ Tema 3 (B axan ) £ . P Kon
g 3 © | camocTosATEIBHOMI YCTIIEBAEMOCTH U
JHCHIHILIAHBI 5 [ . KOMITETEHIIUH
O g g paboThI TIPOMEKYTOYHOM
Tlek mal. | mpakr. e aTTeCTaluu
3aH. 3aH. OE="
1. Mexanunka
MOJTrOTOBKA K
1.1 KunemaTuka JIEKIUSIM; WHIUBUIyaTbHEIE
MOCTYNaTeIbHOTO u 1 1 5 MPAKTUYECKUM JIOMAaIIHUE
BpallaTeIbHOTO IBHKEHUIM 3aHSTHUSIM; 3agaun; AKP
KOHTPOJIIO;
MOJTrOTOBKA K
JIEKIUSIM; WHIUBHIYaJIbHBIE
1.2 Junamuka TN FHBHIILY:
1 1 4 TIPaKTUIECKAM JIOMaIlIHUE 3a/1a4H;
TOCTYMATENFHOTO BUKCHHS
3aHSTHUSIM; AKP
KOHTPOJIIO;
1 3amura
MOJTrOTOBKA K
J— 11a00paTOPHBIX
1.3 MHAMHKa ’ abot Ne4;
A 1 3 1 4 HNPaKTUYECKUM P ’
BpAIaTEILHOTO TBHKEHISI WHIUBUIYaTbHEIE
3aHATHSAM;
KOHTPOIIO: JIOMAaIlIHUE 3a]1a4H;
poIo; AKP
MOJTrOTOBKA K 3amuTa
JIeKUUsM; J1ao. 11a00paTOPHBIX
1.4 3axkoHBl CcOXpaHEHHs B 2 3 2 4 3aHATHUSAM; pabot Nel;
MEXaHUKe MPaKTHYECKUM WHIIUBULyaJIbHbIC
3aHATHUAM; JIOMAIITHHE 33Ja4H;
KOHTPOJIIO; AKP
Wroro no paszneny 5 6 5 17
2. OCHOBBI MOJIEKYJIIPHOH (DU3UKH
u
TePMOIUHAMHKH
MMOATOTOBKA K
2.1 MonekynspHo- JICKIHSIM; WnnuBuayanbHble
KHHETHYECKas Teopus 15 1 4 MIPAKTHYECKUM JIOMAIITHUE 33]1a4H;
uJeaabHOro ra3za 1 3aHATHUSIM; AKP
KOHTPOJIIO;
TOJTOTOBKA K 3ammra
2.2 TlepBoe u BTOpOE Hayana
B — 2 4 2 4 JICKIMAM; j1a0. 11ab0paTOPHBIX
P 3aHATHAM; pabot Nel4, Nel5;




MPaKTUICCKUM WHIIUBUIyaJIbHBIC
3aHSATHAM; JIOMaIllHUE 3a/1a4H;
KOHTPOJTIO; AKP
HWroro no pazaeny 35 4 3 8
3. DneKkTpoauHaMHKa
IMOATOTOBKA K
JIEKIUSAM; j1a0.
WUHIIUBUIyaJIbHbIC
3.1 DJIEKTPOCTATUYECKOE 3aHATHAM;
15 1 4 JIOMAIITHHE 3aJa4M;
T0JIe B BAKYYME U B BEIL[ECTBE MPAKTHICCKUM AKP
3aHSATHAM;
KOHTPOJIIO;
ITOATOTOBKA K
JICKIUIM; J1a0.
32 IIpoBogHUKH " 1 i WnnuBunyansHble
3aHSATHAM;
JIIBIIEKTPUKU B 15 1 4 JIOMAaIIIHUE 3aJ1a4H;
MPAaKTUICCKUM
SJIEKTPUIECKOM TTOJIe AKP
3aHATHSIM;
KOHTPOJIIO;
MOJITOTOBKA K 3amuTa
JEKLUSIM; J1a0. J1a00PaTOPHBIX
33 ITocrostHubIN 15 4 2 4 3aHATHUSM; pabor Ne24;
JIEKTPUYECKHUN TOK ' MPaKTUIECKUM WHUBUTYaJIbHBIE
3aHSATHAM; JOMAIllHUE 3a1a4H,;
KOHTPOJTIO; AKP
ITOATOTOBKA K
JIEKIMAM; 71a0.
WHauBHayaIbHbIC
34 MarauTocTaTu4ecKoe 3aHATHIM;
1 2 4 JIOMAaIIIHUE 3aJ1a4H;
T0JIe B BAKYYME U B BEIL[ECTBE MPaKTUIECKUM AKP
3aHATHSM;
KOHTPOJIIO;
MOJATOTOBKA K
JICKIHAM; J1a0.
WupuBuayansHbie
3.5 3JeKTpOMarHuTHas 3aHATHSM;
1 2 4 JIOMaIlIHUE 3a]1a4H;
WHAYKIHS MPAaKTUYCCKUM
AKP
3aHSATHAM;
KOHTPOJIIO;
ITOATOTOBKA K
JIEKIMAM; 71a0.
WnnuBunyanbHble
3.6 DNeKTPOMarHUTHBIE 3aHATHUSM;
1 1 4 JIOMAaIlIHUE 3a]1a4H;
KoJie0aHUs ¥ BOJTHBI MPAKTHIECKUM AKP
3aHATHSIM;
KOHTPOJIIO;
MOJITOTOBKA K 3ammra
JEKLUSIM; J1a0. 71a00PaTOPHBIX
3.7 IlepemeHHBIH 2 4 1 4 3aHATUSM; pabot Ne28;
3IEKTPUIECKUI TOK MPAaKTUYCCKUM HWHIUBUAyaJIbHBIC
3aHATHSM; JIOMAIIIHUE 33]auH;
KOHTPOJIIO; AKP
HWroro no pazaeny 9,5 8 10 28
Hroro 3a cemectp 18 18 18 53 3auéT
4. OnTuka
MOATOTOBKA K 3ammra
JeKUUsM; J1ao. 11a00paTOPHBIX
4.1 Wnrephepernust 2 4 2 101 3aHATUSM; pabor Ne34;
CBETOBBIX BOJIH ! MPAaKTUYCCKUM WH/IMBUAyaJIbHBIC
3aHATHSM; JIOMAIIIHUE 33]1auH;
KOHTPOJTIO; AKP
MMOATOTOBKA K HHAUBUIYaJIbHbIC
4.2 JIndppakuus CBETOBBIX Y
1 7 2 10 JIEKIUSM; j1a0. JIOMAaIlIHUE 3a/1a4H;
BOJIH
3aHATHUSIM; AKP




MIPAKTUYECKUM
3AHATHSM;
KOHTPOJIIO;

TOITOTOBKA K
JIEKIUsM; J1a0.

WHIMBUAYaJIbHBIE
4.3 Tlomspuzamusi CBETOBBIX 3aHATHSAM;
8 10 JIOMAaIlIHue 3a1a4u;
BOJIH MIPAKTHIECKUM AKP
3aHATHSM;
KOHTPOJTIO;
HWroro no pazaeny 19 30,1
5. DneMeHThI KBaHTOBO# (DU3HKH
MOJIrOTOBKA K 3ammTa
JeKLUsAM; J1a0. 1a60paTOPHBIX
3aHATHSM; abor Ne36;
5.1 ®oroaddexr 8 10 ’ p ’
MIPAaKTHIECKUM WHIMBHAYaJbHBIE
3aHATHSIM; JIOMAITHUE 33139,
KOHTPOJTIO; AKP
MIOJTOTOBKA K
JIEKIMAM; 71a0.
NuanuBunyansabie
3aHSITHSM;
5.2 Dddexr Komnrona 10 JTOMAIITHUE 33]1a4H;
NPaKTUIECKHM AKP
3aHITHSM;
KOHTPOJTIO;
MOJrOTOBKA K 3ammra
JICKIHSAM; J1a0. 1abopaToOpHBIX
5.3 Teopust aroma Bojopoa 4 10 3aHATHSM; pabotr Ne4l;
o bopy MIPaKTHIECKUM WHIMBHAYaJbHBIE
3aHATHSIM; JIOMAITHUE 331a9H;
KOHTPOJIIO; AKP
MIOJTOTOBKA K
JIEKIHAM; j1a0.
. WHnuBHIyansHbIe
5.4 DneMeHThl KBaHTOBOH 3aHSATHUSAM;
MEXaHHUKHU 10 MPaKTUICCKUM AOMAIIIHHE 3a/at1L,
AKP
3aHATUSIM;
KOHTPOJTIO;
MOJrOTOBKA K
JIEKIUSIM; J1a0.
WHAWBUAYAJbHBIC
55 Artom Bomopoma B 3aHATHAIM;
o 5 JIOMAIITHUE 3a]a4H;
KBaHTOBOI MEXaHUKE MIPaKTHIECKUM AKP
3aHATUSIM;
KOHTPOJIIO;
MOJrOTOBKA K
5.6 Cratuctuka ®Depmu- JICKIHAM; J1a0.
WHnvBHIyanbHbIE
Hupaxa. OO6pasoBaHue 3aHATHSIM;
5 JIOMAITHUE 331391,
OHECPTCTUICCKUX 30H B MPaKTUICCKUM AKP
KpHCTaJIe 3aHITHSIM;
KOHTPOJTIO;
MOJrOTOBKA K
JIEKIUSIM; J1a0.
. NunuBunyansHbIe
5.7 ®usnueckue CBOICTBa 3aHATHUSAM;
" 5 JIOMAIITHUE 3a]1a4H;
TBEPABIX TEI MIPaKTHISCKUM AKP
3aHATUSIM;
KOHTPOJIIO;
IIOArOTOBKA K
JIEKIHAM; j1a0.
5.8 Kraccrueckas u WHIUBHAYaJbHBIC
3aHATUSIM;
KBaHTOBAsI Teopus 5 JIOMAITHUE 33139,
MPaKTHICCKUM
3JIEKTPOIPOBOIHOCTH AKP
3aHSITHSIM;
KOHTPOJIIO;
5.9 CocraB aToMHOTO sizipa. 5 TOATOTOBKA K WnnuBunyansHbIe




JIEKIUSAM; J1a0.

3AHSITHSM;
JIOMAIllHUE 3a1a4H,;
Mogenu cTpoeHHUS siiep MIPaKTHICCKUM AKP
3AHATHSM;
KOHTPOJIIO;
TMOJATOTOBKA K 3amuTa
JICKIHAM; J1a0. nabopaTopHBIX
3aHATHM; abotr No51;
5.10 PagnoakTHBHOCTH 1 5 2 5 i P i
MPaKTHICCKUM WHMBUIYaJbHBIC
3AHSITHSM; JIOMaIllHUE 3a/1a4H;
3 KOHTPOJIIO; AKP
MOJITOTOBKA K
JIEKIUsM; J1a0.
WHnuBHIyanbHbIC
5.11 Snepusle  peakium. 3aHATHSAM;
1 1 5 JIOMAaIIHUE 3a]1a9H;
SnepHas aHEpreTHKa MIPAKTUYECKAM AKP
3aHATHSM;
KOHTPOJIIO;
HWroro no pazaeny 13 17 13 75
6. OBomrorus Beenennoit
MOJITOTOBKA K
JIEKIMAM; 71a0.
WHnuBHIyaTbHbIE
6.1 Crpoenue u pa3BuTHE 3aHATHSM;
N 3 1 JIOMAIIIHUE 3a]1a4H;
Bcenennoii MIPAKTUYECKAM
AKP
3AHATHSIM;
KOHTPOJIIO;
HWroro no pazaeny 1
Hrtoro 3a cemecTp 18 36 18 105,1 9K3aMeH
Hroro no aucuuruinae 36 54 36 158,1 3a4€eT, DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jus  peanuzanuy  TMPEAYCMOTPEHHBIX  BHJOB  yd4eOHOH pabOTBI B KauyecTBe
00pa30BaTEeIbHBIX TEXHOJIOTUH WCIIOIB3YIOTCS TPATUIMOHHAS, WHTCPAKTHBHAsS W aKTHBHAs
(hopMBI 00YUCHHSI.

Tpaauunonnas ¢opma OO0yYCHHs PEaTM3yeTCsl MPEUMYIICCTBEHHO IMPHU IMPOBEICHUU
JICKITHOHHBIX 3aHATHM, Ha KOTOPBIX M3JIAaralOTCsl OCHOBHBIC TEOPETHUCCKUE MOHSATHUS, 3aKOHBI U
MPUHIUIB PU3UKH. YacTh JCKIIMOHHBIX 3aHATHI IPOU3BOIUTCS C IIOMOIIBIO MYJIbTHMEIHITHOTO
00OpyIOBaHUsl, YTO IMO3BOJSCT TMOBBICUTh HMH(MOPMAIIMOHHYIO HACHIIIEHHOCTh Y4eOHOTO
mporiecca M YJIYUIIMTh BOCIPHUATHE mosydaeMoi uHpopmarmu. KoHTeKCTHOe o0ydeHue B
paMKax JICKIIMOHHBIX 3aHSATHH TPOBOJUTCS 3a CUCT NMPHUBEICHHS MPUMEPOB MPAKTUYCCKOTO
MIPUMEHCHHS U UCTIOJIb30BaHUS (PYHIAMEHTAIBHBIX (PU3HUECKUX 3aKOHOB M CJICICTBHI M3 HUX B
npodecCHOHAIBHOM JesATeIbHOCTH OOydaromierocsi. JICKIMOHHBI MaTepuan 3aKperuisieTcs: B
X07I¢ 1a00paTOPHBIX M MPAKTUYCCKHUX 3aHATHIX

Yu4eOHBIM IIJIAHOM JJIi OCBOCHUS TUCIMILIMHBI IPEIYCMOTPEHO 68 4. 1ab0paTOPHBIX |
514. MPaKTUYECKUX 3aHATHHA B MHTEPAKTUBHON (opme. B pamMkax HHTEPaKTHBHOIO OOyYEHHUS
MPUMEHSIOTCST paboTa B KOMaHje, HHAWBHIyalbHOE OOyUeHHE, a TaK)Ke MPH HCIOJb30BAHHU
WHTepHeT-pecypcoB is OMCKa HH(GOPMAIIMHU MPH MOATOTOBKE K 3aIllUTE JaOOpaTOPHBIX PadOT.

CamocrosiTenbpHas paboTa CTYJCHTOB CTUMYJIHPYET CTYIECHTOB K CaMOCTOSTEIbHOMN
npopaboTKe TeM B MpPoOIecce MOATOTOBKM K CEMHHAPCKMM 3aHATHSM, TECTOBBIM pPaboOTaM,
IK3aMEHYy.

PesynbraT 00y4eHHsT KOHTPOIUPYETCS IK3aMEHOM.

6 YueOHO-MeTOAMYECKOE 0OOecTiedeHHe CAMOCTOATEILHOM padoThl 00y4Yaommxcst

HpeI[CTaBJ'IeHO B IPUJIOKCHU U 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHON aTTECTALINH
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOAM4YecKOe M HH(pOpMALMOHHOE 00ecleyeHHe TUCHMILINHBI (MOYJIs1)

a) OcHoBHasi IMTEpPaTYpA:

1. Kann, K. b. Kypc o6mieit pusuku: Yuedbnoe nocodue / K.b. Kann. - Mocksa : KYPC:
HUILL UHOPA-M, 2018. - 360 c. - ISBN 978-5-905554-47-6. - Tekcr : snexrponHsiid. - URL:
https://znanium.com/catalog/product/956758 . — Pexxum moctymna: mo momucke.

2. Konsinosa, O. C. Kypc o0uieit pusuku: YuebHoe nocodue / Konsuosa O.C. - Mocksa
:Ct'AY - "Arpyc", 2017. - 300 c.: ISBN 978-5-9596-1290-0. - Tekcr : anekTponusii. - URL:
https://znanium.com/catalog/product/975925 . — Pexxum mocTyma: mo momucke.

0) JonosHuTeabHas JUTEpaTypa:

1. KpaBuenko, H. }O. ®wusuka : yueOnuk u npaktukym ais By3os / H. 0. KpaBuenko.
— Mocksa : M3parensctBo IOpaiit, 2020. — 300 c. — (Bricmee obpazoBanue). — ISBN
978-5-534-01027-5. — Tekcr : onektpoHsbii // DBC HOpait [caiit]. — URL:
https://urait.ru/bcode/450821

2. Koukwun, 0. I1. Coopuuk 3amgay no ¢usuke : npaktuky™m / FO. I1. Koukun, U. 1O.
borauesa ; MI'TY. - Marauroropck : MI'TY, 2018. - 1 anextpon. ont. nuck (CD-ROM). - 3armn.

C TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3568. pdf&show dcatalogues/1/151
5209/3568.pdf&view=true. - MakpooObekT. - Tekct : osnekTpoH-HBIA. - ISBN

978-5-9967-1162-8. - CBenenus nocrynssl Takxke Ha CD-ROM.


https://znanium.com/catalog/product/956758
https://znanium.com/catalog/product/975925
https://urait.ru/bcode/450821
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true

B) MeTtoanueckue yKazaHusi:

1. Mexannka. MonexkynsgpHas (pU3uka ¥ TEPMOJIMHAMHUKA : JTAOOPATOPHBIA MPAKTUKYM /
E. H. Acranos, 3. H. boruesa, JI. C. JlomkenkoBa u 1ip. ; MI'TY. - Marautoropck : MI'TVY, 2016.
- 1 onekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/113
0121/2420.pdf&view=true. - MakpooOBEKT. - TEKCT : 3ACKTPOH-HBIHA. - CBEIEHUS JOCTYITHBI
take Ha CD- ROM.

2. Beuepkun, M. B. DnekTpocTaTika U MOCTOSIHHBIN TOK : ipakTukym / M. B. BeuepkuH,
O. B. Kpusko, E. B. Maxkapuesa ; MI'TY, Uu-T sHepretuku u aBromatuku, Kad. duszuku. -
Maruutoropck : MI'TVY, 2012. - 1 snextpon. ont. auck (CD-ROM). - 3ari. ¢ Taryi. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/112
4701/1544.pdf&view=true. - MakpooObeKT. - TEKCT : 3ACKTPOHHBIH. - CBEAEHUS JTOCTYIIHBI
take Ha CD- ROM..

3. Apkymuc, M. b. BonHoBas onTuka : yueOHoe mocobue / M. b. Apkynuc, A. A.
Huxomaes ; MITY. - Marnutoropck : MITY, 2015. - 53 ¢ : wmr - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1152.pdf&show=dcatalogues/1/112
1179/1152.pdf&view=true. - MakpooObeKT. - TeKCT : 3JIEeKTpOH-HbIH. - MIMeeTcs mevyaTHbIi
aHaJIoT.

r) [Iporpammuoe odecneuenue u UHTepHer-pecypcebi:

IIporpammuoe obecnevyenne

Haumenosanue [10 Ne norosopa Cpoxk nelcTBUS JTULIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpovHO
Professional

7Zip CBOOOZHO  pacmpoCTpaHseMoe 6eccpoyHO

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI

Ha3BaHnue kypca Ccbuika
OnekTpoHHas 0a3a mepuoanyYeckux u3manuii East
View Information Services, OO0 «IBHUC»
Haunonanphas UHGOPMAIMOHHO-aHAIUTHYECKas
cucrema — PoccuiicCKM ~ MHIEKC  HAy4YHOIO
uutuposanus (PUHIL)
9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

https://dlib.eastview.com/

URL:
https://elibrary.ru/project risc.asp

MaTepHaﬂbHO-TCXHquCKOG obecneyeHne JUCIHHUIIIIMHBI BKIIIOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1152.pdf&show=dcatalogues/1/1121179/1152.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1152.pdf&show=dcatalogues/1/1121179/1152.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

Tun n Ha3Banue ayauropun OcHalIEHUE ayTUTOPHH

VYyeOHblE ayAUTOPUM JUIS TPOBEACHUS 3aHATHHA JekiuoHHoro tuma (Ne388, 394)
MynbTUMEANIHBIE CPEACTBA XPAHEHUS, IEpeJadun | MPeICTaBICHIs HH(OPMAIIHH.

VYuebHast ayauTopus Ui TpoBeneHUs JabopaTopHbiX pabotr: JlabGopaTopus «
MexaHuKH, MOJICKYISIpHON (Qu3uku u TepmonuHaMukm» (Nel75) JlaGopaTopHbie yCTaHOBKH,
M3MEpUTENbHBIE TPUOOPHI 1715 IPOBECHUS JTa00PATOPHBIX paboT:

1. bamuncTnyeckue MasiTHUKH.

2. Mastauk O6epoOexa.

3. ®u3nyecKkuil MasiTHUK.

4. locka l'anpTOHA.

5. JJaboparopHasi yCTaHOBKa JJIsl HCCIEOBAHUS PACIIPEACIICHUS] TEPMOAIIEKTPOHOB IO
MOJTYJIIO KX CKOPOCTH.

6. JlabopaTopHasi ycTaHOBKA JUIsl OMpPEIEICHUS IMOKa3areneil anuadarbl Y METOJO0M
Knemana u /lezopma.

7. JlabopatopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHA BO3PACTAHUS SHTPOIHHU B TIPOIIECCE
mu(Qy3un Ta30B HA MOJIENIN TIEPEMETTUBAHMS IIAPOB.

8.JJaboparopHast ycTaHOBKa JIJIsl IPOBEPKHU 3aKOHOB BO3PACTAHUS DHTPOIMH B IIPOIECCE
TEII000MEHa.

9.YcranoBka JsaboparopHasi Ui W3YYEHHUS 3aBUCUMOCTH CKOPOCTH 3ByKa OT
temneparypsl "MP-C3-M"

10. YcranoBka nmabopaTopHas i MCCIIEIOBAaHUS TEIUIOEMKOCTH TBepaoro Tena "Md
-TET-M".

11. YcranoBka nabopaTopHas Uisl ONpeesieHUs YHUBEPCAIbHOW ra30BOM MOCTOSHHOU
"M®-OI'TI-M".

12.Cren n1abopaTopHbIil ra30BbIE POLIECCHI.

13. MeputenbHbIil HHCTPYMEHT.

VYyeOHass ayauTopust Juis TpoBeleHHs JabopaTopHbIX pabotr: JlaGopaTtopus
«QnextpudectBa 1 onTUkW» (Nel79) JlabopaTopHble yCTaHOBKH, U3MEPUTENbHbIE TPUOOPHI IS
IIPOBE/ICHUS JIAOOPATOPHBIX padoT:

1.JTaGopaTopHasi yCTaHOBKa JUJIsl HCCIIEAOBAHUS IEKTPOCTATUYECKOTO OIS C TOMOIIIBIO
OJIMHAPHOTO 30H/a.

2. YcTaHOBKa [yl HIIYHTHUPOBAHUS MUJUITMAMIIEpMETpa.

3. VYcraHoBka saboparopHas [Uid OINpEeNeHUs] WHAYKTUBHOCTH COJEHOMAa U
MarHUTHON MPOHULIAEMOCTH.

4. YcraHoBKa J1abopaTopHas A M3y4eHHs PE30HAHCAa HANpPSHKEHWH U OINpelesIeHUs
UHAYKTUBHOCTH

5. JJabopaTopHast ycTaHOBKA JUIsl M3YY€HUS JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TU(PPaKIUOHHON PELIETKH.

6. JlabopaTtopHasi yCTaHOBKa JUIs ONpEAETCHUs paguyca KPUBHM3HBI JIMH3bI U JUIMHBI
CBETOBOM BOJIHBI C MOMOIIIbIO KoJien; HproToHa.

7. JlaGopaTopHasi YCTaHOBKa [yl OIpeJeSieHHs] KOHIIEHTPAllMH PAacTBOPOB caxapa U
MOCTOSIHHOM BpalleHwus.

8. IcTOYHHMKY MUTaHUS OCTOSHHOTO TOKA.

9. Marasun emkocteii Time Electronics 1071.

10. Mara3un emkoctu P-513.

11. Marasun unnykruBaocted Time Electronics 1053.

12. Marasussl conpotuBienuit P-33.

13. Mynstumetpsl nugpossie MAS-838.

14. Mynstumerpst APPA 106,203,205.

15. Ocumnorpad nByxkananbhbiii GOS-620 FG.

16. Ioxspumerp CM.

17.MepuTenbHbI HHCTPYMEHT.

VYueOHast ayuTopHs Ui IpoBeieHus JabopaTopHbIX padot: Jlaboparopus «Atoma,



TBepaoro Ttena, snapa» (Nel77) JlaGopaTopHble YCTaHOBKH, W3MEPHUTEIbHbIE MPUOOPHI IS
MIPOBEICHUS JIAOOPATOPHBIX PadoT:

1.JIaboparopHas ycraHnoBka yist "M3ydenus BHentHero Gporodddexra’.

2. YcTaHOBKa JJIsi U3YyYEHHs CIIEKTpa aToMa BOAOPOAA U OMPEACICHHUS MOCTOSHHOM
Punbepra.

3. YcraHnoBka y1aboparopHasi AJis OIpeiesICHUs MOTeHIMana BO30yXICHuUs rasa.

4. YcraHoBKa s ONpeAeTICHNs JJIMHBI po0Oera 4acTHIl B BO3AYXe.

5. U3meputens ckopocTu cueta YUM?2-2.

6. Monoxpomaropst MYM-1.

7. MynsTumerpsl APPA 205, 207.

8. Ocummnorpad neyxkanansubiii GOS-620 FG.

9. MepuTenbHbIi HHCTPYMEHT.

Y4eOHble ayIUTOpPUM JJIsl TPOBEACHUS TPAKTHUECKUX 3aHATUH, TPYIIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIBTAIUI, TEKYILEro KOHTPOJIS U MpoMeKyTouHoi arrectaiuu (Nel85,
198, 181, 183) MuTepakTuBHas JOCKa, IPOEKTOD;

MynbTUMEAUNHBINA IPOEKTOP, IKPaH.

VY4eOHble ayAUTOPUU JJISi BHIIOJHEHHUSI KypCOBOTO MPOEKTUPOBAHUS, TIOMEIICHUS ISt
camocrosTenbHol padoTel. (Nel82) Ilepconanbhbie KoMmbioTepbl ¢ maketom MS Office, ¢
BBIX0JIOM B IHTEpHET U € TOCTYIIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO- 00pa30BATEIBHYIO CPELY
YHHUBEPCHTETA.

[lomemenne st XpaHeHHsT W NPOPUIAKTUYECKOTO OOCITY)KHMBAHHS y4eOHOTO
obopynoBanust (Nel79a, 191) Cremnaxu, ceidsl ans XpaHeHHs y4eOHOTO OOOpYIOBaHUS.
WHCTpyMEHTHI 17151 pEMOHTa 000pyI0BaHHUS.



ITPUJIOKEHUE 1

Y4yedHO-MeTOAHIECKOE odecreueHue CAMOCTOAITEJILHOM padoThI
o0yyarimxcs

[To gucnuruinHe  «®u3Mka» OPEeIyCMOTpPEHAa  ayJuTOpHas M BHEayAUTOpPHas
caMOCTOsTeNIbHas paboTa 00y4JaroLIMXCs.

AyIuTOpHAas caMOCTOATENNbHAsE padoTa CTYJACHTOB MPEAINOIAraeT peluieHne KOHTPOJIbHBIX
3a[a4 Ha IPAKTUYECKUX 3aHATUAX.

IIpumepHbIe ayTHTOPHBbIE KOHTPOJILHBIE padoTsl (AKP):

AKP Nel «Mexanuka. Moaekyasipaas ¢puznka. Tepmoaunamuka»

1. Paiyc-BeKTOp 4aCTHIBI M3MEHSETCs 10 3aKony: I =5t%i + j+ 2tk .

Onpenenutb: 1) ypaBHEHHE TPAaeKTOPUM YaCTUIL; 2) CKOPOCTh U YCKOPEHUE YacTUIbl B
MoOMeHT BpeMmeHHU fp=1 c; 3) kacaTeqbHOE U HOpPMAaJIbHOE YCKOPEHHE TOYKH B 3TOT K€ MOMEHT
BpPEMEHHU.

2. OmMH MOJIb WIEATBHOTO OJJHOATOMHOTO Ta3a COBEPIIAET IMPOIIECC
1-2-3. To = 100K. Ha yuactke 2-3 K ra3y MOABOJAT KOJUYECTBO
temnotsl Qo3 = 2,5 x/lwc. Haiinute orHomeHue paboThl A3, > | 1
COBepIIIaeMOi ra3oM B XOJIe Mpoliecca, K KOJIMUECTBY TeoThl  Q1-2.3,

[OIVIOLEHHOMY I'a30M. 0 ; R

3. Ha 6apaban pagumycom R = 15 cm HamoTtano HUTB. K KOHHZ’ HUTH NPUBSI3aH IPy3 Macco m =
800 T, KOTOpBI omyckaeTcst ¢ yckopeHueM a = 1,5 m/c”. Ompenenutre MOMEHT HHEPLUHU
OapabaHa.

4. Crepxenp nnuHou 1,5 M u Maccoit 10 Kr MOKeT BpalaTbCsi BOKPYI HETOIBMKHOM OCH,
POXOJAIIEeH yepe3 BepXHUIl KOHEll cTepKHA. B cepenuny crepkHs yaapser myis maccoi 10 T,
JeTdlias B TOPU30HTAILHOM HampaBjieHuu co ckopocThio 500 M/c u 3acTpeBaer B crepkHe. Ha
KaKOH yroJl OTKJIOHUTCSI CTEpKEHb Iocia yaapa’?

5. Ompenenure, pH KaKOW TeMIlepaType Tra3a, COCTOSIIEr0 W3 CMECH a30Ta W KHUCIOpoJa,
HauboJsee BEPOSTHBIE CKOPOCTH MOJIEKYJ a30Ta M KUCIopoia OyayT OTIIMYAThCS APYT OT Apyra
Ha Av = 30 m/c?

AKP Ne2 «QuekrpocraTrnka. I[loctosHubli Tok. MarHuTHOE 10JIe»

1. B Ttpex BepmmHax KBagpara co CTOpoHOM a=40 cM HaxoJsATCs OJMHAKOBBIE
MOJOKUTENbHBIE 3apsapl 1o 6,4 HKin kaxnapiidi. HalTh HanpspKeHHOCTh M MOTEHIUAT
ANEKTPUYECKOTO IOJI B YETBEPTOM BeplumHe. PaccuuTaTh pa3sHOCTh MOTEHIIMATIOB MEXKIY
IIEHTPOM KBaJIpaTa M Y€TBEPTOM BEPIIHHON.

2. Ha puc. £=1,0 B, ,=2,0 B, £=3,0 B, r;=1,0 Om, ,=0,5 Om,
r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. Omnpenenwure: 1) cunsl Toka
BCEX YydYacTKax Ienu; 2) TEIUIOBYI0 MOIIHOCTh, KOTOpas
BBIJICJISIETCS] HA CONTPOTHUBIICHUH R3.

BO

R.E E;__ 2

3

3 Kongencatop ¢ emkocThio 4 MKD 3apsauian OT UCTOYHHMKA TOKa ¢ HampspkeHueM 36 B u
MPUCOCIUHWIN B TOUKaxX A u B ¢ OGatapeeil He3apsHKEHHBIX KOHIECHCATOPOB, H300paKEHHOM
Ha pucyHke K 3agade 15.3. Ilpuuem C=3Mk®, C,=5 Mx®, C;=24 mx®d. Haiitu 3apsna,




KOTOPBIA Toce 3Toro Oyaer uMeTh koHaeHcaTop Csz, U M3MEHEHHe OOIIEei SHEepruu Bcex
YETBIPEX KOHJEHCATOPOB.

4. Kpyrosoii BUTOK paguycoM R=15,0 cM pacronoxkeH OTHOCUTEIBHO OECKOHEYHO JITMHHOTO
MIPOBO/JIA TAK, YTO €ro IJIOCKOCTh MapajuieibHa mpoBoay. [lepreHauKysp, BOCCTaHOBICHHBIN
Ha MPOBOJI U3 IIEHTPA BUTKA, SBJISICTCS HOPMAJIBbIO K IIOCKOCTH BUTKa. Crjia TOKa B MPOBOJIE
11=5A, cuna Toka B BuTKe TOKH |,=1A. PaccrosiHue OT 1ieHTpa BUTKa 10 mpoBoaa d=20 cm.
OrnpeennTe MarHUTHYIO MHJYKIKIO B IIEHTPE BUTKA.

5. Ha pacctossHum a = 1 M OT IJIMHHOTO MPSMOro mpoBoja ¢ TokoM | = 1kA HaxomguTcs
KoJbplo paguycoM I = 1 cm. Komnbplio pacronoxeHo Tak, YTO MAarHUTHBIA MOTOK,
MIPOHM3BIBAIOIINN €ro, MakcuMasieH. OmnpeaennuTe, Kakoi 3apsa MpoTedeT MO KOJIBIY MpH
BBIKJIOYEHHUH TOKa B poBoJie. ConpoTusienue kospla R = 10 Om.

AKP Ne 3 «BoiHoBasi onITHKA»

1. [TmockoBBITyKIIast CTEKJISTHHAS JIMH3A C PaIuyCcOM KPUBU3HBI CPeprudIecKoi MoBEepxXHOCTH R
= 12,5 cM mpmxkara K CTEKJISSHHOM IUTacTUHKE. /lnamerp HEKOTOpOro TEeMHOIO KOJbIa
Heiorona B otpakennoM cere d; = 1,0 MM, aTuamerp e TEMHOTO KOJIbIA, MTOPSIKOBBIM
HOMEp KOTOpOro Ha 5 equnui 6osbiie, d; = 1,5 mm. OnpeieniuTh JUIMHY BOJIHBI CBETa A.

2. Ha mudpaknuoHHyo pemieTky majaeT HOPMalIbHO MYyYOK CBETa OT paspsaHOW TPYOKH,
HANIOJTHEHHOW BoJIOpoAoM. YeMy HokKHA OBITh paBHA IMOCTOSHHAs PEUIETKH, YTOOBI B
HarpapjieHuu ¢ = 41° coBnaganu Ase TMHUM: A1 = 6563 A (MakcHUMyM TpeTbero nopsika) u
L2 =4102 A (MakcuMyM yeTBepTOro nopsaka)?

3. [lepBslii MONSIPU3aTOp YCTAHOBJIEH TaK, YTO €rO MJIOCKOCTh MPOIMYCKaHUS BEPTUKAIbHA,
BTOPOH MONSPH3ATOP PAa3BEPHYT IO OTHOLICHHIO K mepBomy Ha yrox 20°. Bo ckombko pas
U3MEHUT HWHTEHCHUBHOCTh €CTECTBEHHOrO cBeTa Takas cucrema? [lom kakum yriom k
BEePTHKAJIC HY)KHO YCTAaHOBHTH TPETUU TOJISPU3ATOP, YTOOBI CBET Yepe3 TaKyI0 CHCTEMY HE
npomiesn?

AKP Ne 4 «KBanToBas Mexanuka. KBanroBasgs MexXaHuKa»

1. Yepnoe Teno Harpenu ot temnepatypsl 600 K mo 2400 K. Bo ckonpko pa3 yBenuuuiach
oOuast TeruioBas 3Heprus, uziaydaemas TenoM? Ha ckoinbko M3MEHWJIACh JIMHA BOJIHBI,
COOTBETCTBYIOIIAasl MAKCUMYMY SHEPTUU U31YYEHHsI U CIEKTPAJIbHBIN COCTAB U3JIY4YECHHUs?

2. ®otoH c 3Heprueit 1 MaB paccesiics Ha cB0OOOIHOM MOKOUBLIEMCs AieKTpoHe. Halitu yron
paccesHUsT (OTOHA M KHUHETHYECKYI0 HSHEpPrui0 3JIEKTPOHA OTAa4yM, €CIM B pe3ylbTaTe
paccesiHus IyTMHA BOJIHBI (POTOHA M3MEHmIIach Ha 25%.

3. Ilpu moodepenHOM OCBELIEHUHM MOBEPXHOCTH HEKOTOPOrO MeTajljla CBETOM C JUIMHAMU
BosiH 0,35MkM u 0,54 MKM OOHapyX WM, YTO COOTBETCTBYIOLIME MAaKCHUMYMBbl CKOpPOCTH
(OTO3EKTPOHOB OTJIMYAIOTCS JIPYT OT JApyra B 2 pasa. Haiitu paboTy BbIXOAa 3JIEKTPOHOB C
MOBEPXHOCTHU ATOr0 MeTallja.

4. TIy4oK MapaimIenbHO ABIKYIIMXCS JIIEKTPOHOB, MMeommx ckopoctrn 10° m/c, mamaer
HOpMaJIbHO Ha auadparMy ¢ JATUHHOHN mienbio mupuHoi 1 Mxm. Ha skpane 3a mienbio Ha
paccrosinuu 0,5M o6paszyercs nudpakuronHas kapTuHa. ONpeaenuTh JIMHEHHOE paccTOsHUE
MEXIY AM(PPaKIIMOHHBIMH MUHUMYMaMH NIEPBOT0 MOPSIIKA.

5. Bo ckonbko pa3 aedpoitieBcKas JyIMHA BOJTHBI YACTHUIEI MEHBIIIE HEOMPEACIICHHOCTH AX ee
KOOpJMHATHI, KOTOPasi COOTBETCTBYET OTHOCUTENILHON HEONPEAEIEHHOCTH UMITyJibea B 1% ?
6. DIEKTPOH HaXoAUTCA B OECKOHEYHO INTyOOKOH MOTEeHIMaIbHOH siMe mupuHoil €. B kakux
TOYKax B uHTepBaje () <x < { INIOTHOCTb BEPOSATHOCTH  HAXOKJAEHHS JIEKTPOHA HA IEPBOM
U BTOPOM JHEPreTHYEeCKUX YPOBHSIX OJMHAKOBa? BBIYMCIUTH MIOTHOCTH BEPOSITHOCTH JUIS
ITHUX TO4YeK. Perenne noscHUTh rpaduvecky.

AKP Ne 5 «®@u3uka aroma u siaipa»

‘ 1. Buruuciuth WHAYKOUIO MArHuTHOIrO II0JIsI B ILCHTPE aToMa BOAOpPOJa, 06pa30BaHHOFO




BpallleHUEM »HJIEKTPOHA IO IMEepBOH OOPOBCKOM opOHTE (CUMTATh BPALIAIOIIUICS 3JIEKTPOH
KPYT'OBBIM OCTOSIHHBIM TOKOM).

2. Iokosmuiics mon He™ ucmycTus GoToH, COOTBETCTBYIOMIMIA FOIOBHOM TMHUU cepuu JlalimMana.
Haiitu sHepruio, UMIyJbC U Maccy 3Toro (POToHa.

238 — 4 o~
3. IIpenapar ‘U maccet m = 1 r m3nyqaer 1,24-10" o — wactun B cexynny. Halinnre nepuon
NOJIypacIajia 3TOTo Mpernapara, ero HaualbHYI0 aKTHBHOCTh U aKTHBHOCTbH Yepe3 1Mp JieT.

4. Snpa nutus-7 0omMOapaAupyrOTCS NPOTOHAMU. B pe3ynbrare mpoTekaHUs sIIEpHON peakuuu
00pa3yroTcs 1B€ OMHAKOBBIX yacTulbl. HalTu uMIynbesl 3Tux yactul. Ilox kakum yrioM oHu
paznerarorca? CuuTaTh, YTO SAPO-MUILEHb HEMOABM)KHO, a DHEPIHsl HAJETAIOIIEr0 IPOTOHA
paBHa 2,6M»>B

BHeayauTopHasi caMOCTOsITe/IbHasi padora oOydaroUIMXCs OCYLIECTBISIETCS B BUJC
U3y4YEHHsI IUTepaTyphl 10 COOTBETCTBYIOLIEMY Pa3iely ¢ MpopaboTKOi MaTepHaa; MOArOTOBKU
K BBIIIOJHEHUIO JTAOOPaTOPHBIX paboT Mo (pu3HKe, MOATOTOBKM K CEMHHAPCKUM 3aHATHUSIM U
BBIIIOJIHCHUE UHIUBUYaIbHBIX 3a1aHUMN.

Hepeqenb TEM JJIA IIOATOTOBKH K CCMHUHAPCKUM 3aHATUAM:
Tema 1. HpI/IMeHCHI/IC 3daKOHOB COXpaHCHUA JIA OIIPCACIICHUA CKOPOCTH IIOJICTA ITYJIN

1. Umnynec marepuallbHOM TOYKM. MMITynbc cuUCTEMBI. 3aKOH COXPaHEHUS HMIIYJbCa.
IlenTp Macc cucTeMbl MaTepHAIbHBIX TOYEK.

2. MoMeHT uMIyibca yacTulbl. MOMEHT UMITyJIbCa CUCTEMBI. 3aKOH COXPaHEHUS! MOMEHTA
UMITYJIbCA CUCTEMbI MaTEPUAIIbHBIX TOUEK.

3. PaGora cunbel. MomHocTh

4. KoHcepBaTtuBHble (NOTEHLHMaNbHbIE) CHIbl. [loTeHIManbHAs DSHEPruUs CHCTEMBI
MaTepuaibHbIX TOYEK. CBS3b CUJIbI U TOTEHIUAIBHON SHEPTUH.

5. KuHetndeckas 3HEpPIrus CUCTEMBI MAaTEPHUATIbHBIX TOYEK

6. 3aKOH COXpaHEHUsI MEXaHUUECKON SHEPIHH CUCTEMBI MaTepUAIbHBIX TOUEK

7. YIpyrue u Heylnpyrue coyaapeHus.

Tema 2. Z[I/IHaMI/IKI/I BpaaTeJIbHOIO ABUKCHUSA TBEPLAOT'O TCJIa BOKPYT HEIOABH>KHOM OCH

1. Amnasmorus XapakTepUCTHK W YpPaBHEHHMH IOCTYNAaTEIbHOTO M BpPALATEIBHOTO
JIBUKECHUSI.

2. OCHOBHOE ypaBHEHHE IUHAMHKH ITOCTYNATEIBHOTO IBM)KEHUS (J1Ba BUJIA).

3. OcHOBHOE ypaBHEHHE TMHAMHUKHU BpPaIIaTEIbHOTO JIBFXKCHHUS (JIBa BUJIA).

4. MOMEHT cUJIBI U MOMEHT UMITYJIbCa.

5. MoMeHT uHepuu# TBEPAOTO Tena.

6. Teopema Illtelinepa.

7. llpumenenue teopems! llITeliHepa M CBOWMCTBAa aiJIUTHBHOCTH MOMEHTAa WHEPLUU B
IIPOCTBIX CIIydasix.

Tema 3. DneMeHTBI CTaTUCTHUYECKON (PU3UKU

1. /IBa MeTOa ONIMCAHMSI MAKPOCKOIIMYECKHUX CHCTEM.

2. TlapameTpsl COCTOSHUSI.

3. PaBHOBeCHBII npo1ecc.

4. OCHOBHO€ YpaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TE€OPUHU Ta30B.
5. YpaBHEHHE KUHETUYECKON TEOPUU I'a30B.

6. DHeprusi MOJIEKyJ ra3a.

7. Pactipenenenue MakcBeria.




8. Ananu3 pacnpeznenenus Makcsesia.
9. XapakTepHble CKOPOCTH MOJIEKYJI UJICAJIBHOTO Ta3a.

Tema 4. [lepBoe Ha4aJI0 TEPMOJUHAMUKHI

1. JlaBnenue u temmneparypa ¢ Touku 3peHuss MKT. YpaBHeHue cocTosiHUSI UAEaTBLHOTO
rasa.
. [lepBoe Havano TepMOIMHAMUKHU.
. Pactipeienienrie sHEpTruy MO CTEMCHSIM CBOOO/TBI.
. BHyTpeHHss sHeprust Kak QyHKIHS COCTOSHUS CUCTEMBI.
. Pabota kak ¢yHKIms nporecca.
. I3oTepMuueckuii, H30XOPUYECKUN U M300apUUECKHUI MPOIECCHI.
. Temnoemkocts. OTHOIIEHHE TerIoOeMKOcTel. [lokaszarens agnadarsl.
. Annabatudeckuii mporecc. Ypasuenue [lyaccona.
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Tema 5. Bropoe Hauano TepMOJIMHAMUKHA

1. OOparumsble 1 HEOOpaTUMBbIE IPOLIECCHI.

2. BTopoii 3aKOH TepPMOMHAMUKH.

3. IlpuBeneHHOE KOJMYECTBO TEIJIOTHL. OHTpomnust Tena. CBoHCTBa AHTPONHUU
W30JIMPOBAaHHON CUCTEMBI.

4. VI3MeHeHHEe SHTPOIUU B U30IIPOLIECCaX C UCAIbHBIM ra30M.

5. TepMonuHaMuyecKass BEPOATHOCTb COCTOAHMS cuUcTeMbl. (CTaTUCTUYECKHM CMBICI
BTOPOT'0 Hayaua TEPMOAUHAMUKHY.

Tema 6. HccnenoBanue QJICKTPOCTATUYCCKOI'O IMOJIA ¢ ITIOMOIIBIO OJUHAPHOI'O 30HAa

1. DnexTpocraTyeckoe nojue. DIeKTpudeckuil 3apan. 3akoH Kyiona.
2. HanpsiKeHHOCTb 3JI€KTPOCTaTHUECKOTo Mojs. [IpuHIun cyneprno3uimm.

3. Ilotok Bextopa £ . Teopema I'aycca.

4. IloTeHIMAIBHOCTD 3IEKTPOCTATUYECKOTO MOJsl. Teopema 0 HUPKYISIUH.

5. CBs13p MEXly HAIIPSKEHHOCTBIO U TIOTEHIIUAJIOM.

6. 'eomerpuueckoe onucanue nojsi. CUioBble TMHUN. DKBUIIOTEHIIUAIbHbBIE TOBEPXHOCTH.

Tewma 7. [10CTOSTHHBIN 3JIEKTPUYECKUH TOK.

1. DOnextpuueckuii Tok. [IMOTHOCT TOKA. YpaBHEHHE HEMPEPHIBHOCTH.

2. 3axkon Owma g OAHOpPOJHOro YydacTtka wnenu. CoOnpoTUBIEHHE IPOBOJHHKA.
CoenrHEeHHEe CONPOTUBIICHUH.

3. 3axon OMa a1 HEoJHOPOAHOTO y4yacTka nenu. Croponnue cuisl. J/1C.

4. TlpaBuna Kupxroda.

5. MomHocTts ToKa. 3akoH Jlxoynsa-Jlenna.

Tema 8. I/I3y‘~ICHI/I€ pE30HaHCa HaHp}DKCHI/Iﬁ " OIIPpCACIICHUC NHAYKTUBHOCTH KATYIIIKU

1. Pe3oHaHCHBII KOHTYP.

2. BoiHyXeHHbIE KOJIeOaHMs B KOHTYpE.

3. Casur ¢a3 mexay BaenrHed /1C 1 TOKOM B KOHTYpe.
4. ITonHOE COMPOTUBJIEHUE B LIEMHU NTEPEMEHHOTO TOKA.
5. Pe3onaHc HanpsoKeHUH.

6. AMIIIUTY/1a CUJIBI TOKA IIPU PE30HAHCE HANIPSIKEHUI.
7. BexropHas nuarpamma.



Tema 9. MaruutHoe noJjie. DJIEKTPOMAarHuTHAs UHIYKIIHS

1. UcTOYHUKM MarHUTHOTO T10JI1. MarHUTHOE T0JIe ABMXKYIIETOCs 3apsia U MPOBOJIHHUKA C
TokoM. 3akoH buo-Casapa.

2. [ToTok ¥ UPKYJIALKS BEKTOPA MHIYKIIMA MarHuTHOTO ToJist. Teopema ["aycca u Teopema
O LUPKYJISLHH.

3. Cuna Jlopenna. JIBukeHue 3apsyKeHHOM 4acTUIbI B MArHUTHOM IIOJIE.

4. Cuna Amrepa.

5. 3akoH aekTpomaruutHor uHAyKuu dapanes. [Ipasumno Jlenna.

6. BuxpeBoe anekTpuieckoe moJe.

7. SIBnenune camonHaykuuu. UHAykTuBHOCTH. CONIEHOU .

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO TOJIS.

Tema 10. UaTepdepenius creta

1. DieKTpOMarHuTHHIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

3. UuTepdepeniius cBeta OT JByX UCTOYHUKOB.

4. HTepdepeHus cBeTa OT IUIOCKOTapalIeIbHON TUTACTUHKH.

5. UuTepdepenius ceera OT MIACTUHKYU nepeMeHHon TonmuHbl. Konbsiia HeroToHa.
6. [Ipumenenne uaTepEepeHITNM CBETA.

Tema 11. dudpaxius ceera

1. SIBnenue nudpaxmun. OcoOeHHOCTH MU PaKIMK CBETOBBIX BOJH. udpakius Openens u
®payHrogepa.
2. Ilpunnun I'toiireHca-®dpenens. YNOpoOIIEHHWE BBIYUCICHUH C MOMOINBIO BEKTOPHOMN
JarpaMMmBl.
3. Iudpakuust OpeHens Ha KPyriioM oTBEpCcTUU. 30HbI DpeHers.
4. Tudpakuus PpayHrodepa Ha y3Koil NpSIMOTUHEHHON 1ienu. YCIoBUS MakCUMyMa U
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yTIjia Iu(pakLny.
5. Jdudpakunonnas pemerka. OCHOBHBbIE XapaKTEPUCTUKU IU(PAKIMOHHONW pELIETKH.
VYcnoBus I1aBHBIX MAKCUMYMOB U MUHUMYMOB U J00aBOYHBIX MUHUMYMOB.

Tema 12. [lonspu3zanus cera

1. Ionsapuzanus ceera. ECTeCTBEHHBIN U NOJISIPU30BAHHBINA CBET.

2. Ilongpu3zanus cBeTa Npu OTpaKEHNUHU U IPEIOMIIEHHH. 3aKoH bprocrepa.

3. llomspuzanus mpu ABOWHOM JydernpenomiieHnd. CBOWCTBa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTy4ei.

4. ITonsapuzauronnsle npu3Msl. [Ipusma Hukoos.

5. 3akoH Mantoca. AHanu3 NOJISPU30BAHHOTO CBETA.

6. OnTryecky akTUBHBIE BEIECTBA. BpalieHue miocKoCcTH Moispu3aluy CBETa.

Tema 13. KBanToBas npupoja ceeta. KoprycKyisipHO-BOJIHOBOU Tyainu3m

1. TenmoBoe u3mydeHne aOCOMOTHO YepHOro Tena. 3akoH Credana — bonpimana. 3akoH
cMeleHus Buna.

2. KopryckynsipHO-BOJIHOBOM Ayanu3M cBeTa. DHEprust U UMIyiasc (oronHa. JlaBieHue
CBeTa.

3. ®otorpdexr. 3akonsl pororddexra. Dopmyna DAHIITEITHA.

4. O¢pdexr Komnrona. Popmyna Kommnrona.

5. BonHoBble cBoiicTBa yacTull. JnvmHa BoiHBI Ae bpoind. [IpuHuun HeonpeaeneHHOCTH



[eiizenbepra.
Tema 14, 15. DaemMeHTHI KBAHTOBOM MEXaHUKHU

1. [Inanerapnas monens aroma. [loctynarst bopa.

2. V3nydeHue aTtoMa BOJOPOJAa U BOJOPOAONONOOHBIX cUCTeM. CHEKTpallbHblE CEpHH.
®opmyna bansmepa.

3. CexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3mu.

4. KBaHTOBbIE 4MCIIa, XapaKTEPU3YIOLIME IOJIOKEHNE 3JIEKTpOoHA B arome. KBaHTOBaHue
sHepruu. KBantoBanue MoMeHTa uMnysbca. CIIUH 3J1€KTPOHA.

5. Cxema sHepreTMueckux ypoBHeW aTtoma Boaopoja. [IpaBuina orOopa mpu aTOMHBIX
nepexoaax.

6. 3anoJHEeHKE STIEKTPOHHBIX 000JI0YeK B MHOTO3JIEKTPOHHBIX aromax. [Ipunuun [Taynu.

Tema 16,17.ATomHas u siaepHas GuU3nKa

1. SBnenwe paamoakTuBHOCTH. (OCHOBHOW 3aKOH  PaJMOAKTUBHOTO  pacrmaja.
PannoakTuBHBIE PSIBL.

2. CocTaB M XapaKTEPUCTUKH aTOMHOTO siapa. SnepHbie cunbl. KanenbHas u o6onoueqHast
Mozenu saep. Pannyc siapa.

3. Macca u 3Heprus CBs3u Azpa. Y 1eJIbHas SHEPTUsl CBS3H.

4. SlnepHble peaku. DHEPIUsl sIEPHON PEAKIIUH.

5. YpaBHeHHE U HHEPreTUyYecKoe ycioBue o-pacnaga. CBA3b HHEPrUU O-4aCTHLBI C
nepuoioM noiypacrnana. TyHHenbHbIH 3¢ dext npu a-pacmage. CrieKTp o-4acTHII.

6. Xapakrep crnekTpa y-usnydeHus. [Ipoueccsl B3auMOeCTBHS Y-KBAaHTOB C BEILIECTBOM.
3aBUCMMOCTh MHTEHCUBHOCTH Y-M3JIy4€HHMs OT TOJIIMHBI cJlos BeniecTBa. (CpaBHEHUE
IPOHMKAIOIEH CIIOCOOHOCTH PA3TUYHBIX BUIOB U3JTyUSHHUS.

7. Tpu Buga B-pacnaga. DHepreTHyeckuil crekTp P-uactuil. ['umnore3a HEHTPUHO. 3aKOHBI
coxpaHeHus npH -pacnane. Jlentonsl. JIenTOHHBIM 3apsiI.

TeMbl AJ151 CAMOCTOSITEJIHLHOIO H3yYCHUSA

1. Boinyxaenssle konebanus. Pesonanc

2. Bonnsl. YpaBHeHUE MI0CKOM BOJIHBL. Da30Bast CKOPOCTh, AJIMHA BOJIHBI, BOJTHOBOE YHCIIO.
WnTepdepenius u qudpakus MEXaHHIECKUX BOJH

3. MexaHuKa )KUJIKOCTEN U Ta30B

4. PeanbHbIe Ta3bl

5. DIIeMEHTBhI HEPABHOBECHOM TEPMOJUHAMUKHI

6. [IpyHIIMTT OTHOCUTEIIBHOCTH B AJIEKTPOJMHAMUKE. MarHUTHOE MOJI€ KaK PEISITUBUCTCKUI
apdexT

7. CeplleYHUKH B KaTylIKaX MHAYKTUBHOCTH. Buxpesbie Toku Dyko

8. Bs3auMopeiicTBUE W3Iy4eHUsI C BEIIECTBOM: JAaBJICHHE CBETa, JIOMHHECIICHIIUS,
($OTOXUMHUYECKHE SIBJICHUS, TUCTICPCHSI

9. DHepreTuyecKuil CIIEKTP aTOMOB U MOJIEKYJI, IPUPO/Ia XUMUUYECKON CBS3U

10. SAnepnas ¢huszuka. TepmosinepHas sHEpTHsI. DHEPreTuKa Oyaymiero



IMPUJIO)KEHHUE 2

7 OIIeHO‘leIe cpeacrea AJisd MIpoBEeACHUSA HpOMe)KyTO‘lHOﬁ aTrecralnum

a) [lmanupyembie pe3y/ibTaThbl 00yUEeHUS U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUS NMPOMEKYTOUHON aTTecTAluM:

Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

OneHouHbIe CpeCTBA

OIIK-1: Cnoco0en pemarh 3a1a4u Npo¢ecCHOHAIbHOM 1eITeJIbHOCTH, IPUMEHSAS METOAbl MOIEJTUPOBAHN S, MATEMATHYECKOT0 AHAJIN3A,
€CTEeCTBEHHOHAYUYHbIEe H 001IeNHKEHEPHbIEe 3HAHUS

OIIK-1.1 Hcnonwszyer
€CTECTBCHHOHAYYHBIC 3aKOHBI U
TPUHIUIIBI pH pelIeHun
IIPAKTUYECKHX 3a71a4

OIIK-1.2 Pemaer ctannapTHbie
pohecCHOHAIbHBIC 3a/1a4H C
IPUMECHEHUEM
OOIICMH)KCHEPHBIX 3HAHHIM

OIIK-1.3 [Tpumenser METOIbI
MOJICTTUPOBAHUS u

MaTeMaTHYeCKOro aHajlu3a s
peleHusl 3aa4 TEOPETUYECKOTro
U TIPUKJIATHOTO XapaKkTepa

Ilepeuenb TeopeTHYECKUX BONMPOCOB K 3k3aMeHy (1 cemecTp)
IlepeueHb TeopeTHYECKMX BONMPOCOB K 3K3aMeHy (1 cemecTp)

1. Mexannueckoe npuxkenue. Ilpenqmer xkunematuku. Cucrema orcueta. MarepuaibHas TOUKA.
Tpaexropus. Paguyc kpuBu3Hbl Tpaekropuu. Ilyte m nepememenne. CKOpOCTb U YCKOPEHHE Kak
IIPOU3BOJHBIE PaUyC-BEKTOPA 110 BpeMeH!. HopMallbHOE M TaHT€HIIMAIIBHOE YCKOPEHMS.

2. IloctynarensHoe ABMKEHHE TBEPJOro Tena. BpaimarenbHoe IBHMKEHHE TBEPAOTO Tesa. YTodid
MOBOPOTA. YTJIOBas CKOPOCTh U yrioBoe yckopeHue. CBsi3b MeXAy YIJIOBBIMH U JIMHEHHBIMHU
XapaKTEPUCTUKAMHU IBUIKCHHUS.

3. IlepBorit 3axkoH HpioToHa — 3akoH wHepuuu. VHepnmanmbHBIE CUCTeMbI oTcueTa. [lone kak
MaTepHaabHas IPUUMHA CHIIOBOTO B3auMozekcTeus. Cuna u macca. MMmynsce tena. Bropoii u tpeTtuii
3aKkoHbl HproToHA.

4. TloHsiTHE COCTOSHUS B KJIACCHMUECKOM MeXaHHKe. BHelmHue n BHyTpEeHHHE CHUJIbl. 3aMKHYThIE
MEXaHNYECKHE CHCTEMBI. 3AKOH COXPaHEHUS UMITYJIbCA U €T0 CBSI3b C OJHOPOAHOCTHIO IIPOCTPAHCTBA.

5. DHeprusi Kak yHHMBepcaJbHasi Mepa pa3InYHbIX (OpM JBMKEHUS U B3aUMOJICHCTBHUA.
Mexanunueckas sHeprus u padota. Kunernueckas sueprus. [lorenunansaas sueprus. [lorennuansHoe
nosie cui. KoHcepBaTUBHBIE CHIIBI M NOTEHLMANbHbBIE MOJIA. CBSA3b MEXIY CHIOW M MOTEHUMAIBHON
sHeprueil. [loTeHnuanbHas sHeprust ynpyrux aegopmaruii 1 nosis TAroTeHusl.

6. 3aKoH coxpaHEeHUs MOJHON MexaHu4yeckoi sHeprun. CoynapeHue Tell.

7. TlonsTue abcoytoTHO TBEpAOTo Teida. MOMEHT cuiibl. MOMEHT UMITYJIbca ITPH BPaAIllEeHUH BOKPYT
HEIOJBMKHOM OCU. MOMEHT MHEpLUUU MATEPUAILHOM TOYKM M TBEPAOro Teiaa. MOMEHThI MHEpLUHU
HEKOTOPBIX TEll.

8. OcHOBHOE ypaBHEHHE JMHAMUKU BPAIATEIbHOTO ABIKEHHs. DU3NYECKHil CMBICT MOMEHTa
nHepuun. PaboTa BHENTHUX CHJI TPU BPAILICHUH.




Kon
WHJMKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

9. IlpeobpazoBanus [amunes. IlpuHnun oTHOcUTENbHOCTH. [lOCTynaThl CHEUANIBHON TEOpUU
otHocuTenbHOCTU. [IpeobpazoBanus JlopeHIa U CIeCTBUS U3 HUX.

10. OcHOBHO#1 3aKOH PEISATUBUCTCKOW AMHAMUKM MaTEpHUaIbHON TOYKU. B3auMOCBs3b Macchl H
sHepruu. Bpems B ectecTBo3HaHUU. [ paHUIBI TPUMEHUMOCTH KJIACCUYECKOW MEXaHHUKH.

11. OcHoBHBIE MONOXKEHUST MOJEKyIsipHO-KHMHeTH4Yeckoil Teopuu (MKT). CocTosiHMe CHCTEMBI.
[Tapamerpsl cocrosiHusi. PaBHOBecHble cocTOsiHUMA U mporecchl. Mx rpaduueckoe n3o0pakeHue.
OrnbITHBIE 3aKOHBI HACAIBHBIX Ta30B. YpaBHeHue Menpaeneea-Knanelipona. OCHOBHOE ypaBHEHHE
MKT upaeansHbIx Ta30B. Unco cTeneneld cBOOOABI MOJIEKYIL.

12. 3akon BonbpiiMaHa 0 paBHOMEPHOM pACIPEICICHIHN YHEPTUH 10 CTENEHIM CBOOO B, CpemHsis
KHHETUYECKasi JHEPrusi IMOCTYNATeNbHOTO MABM)KEHHUS MOJEKyl. MolekylIsapHO-KHHETHUECKOe
TOJIKOBaHUE TemIiepaTypbl. CBs3b JaBJI€HUs, KOHLIEHTPALMK U TeMIleparypbl. BHyTpeHHss 3Heprus
UJEAIBHOTO Ta3a.

13. Cratuctuueckmii  Metoy wuccienoBanus. Ckopoctn Monekyn. [lonstue o QyHKIUH
pacrnpeneneHus. 3akoH MakcBeia AJig paclpeiesieHus] MOJIEKYJ WIealbHOTO ra3a Mo CKOPOCTSIM.
Haubonee BeposiTHast, cpeiHss apupMeTHUecKas U CpeHss KBapaTUYHasi CKOPOCTH MOJIEKYI.

14. Pacnipenenenue bonbiimMaHa.

15. Mexanuveckas pabora u termiora. Pabora, coBepiaemas razoM Ipu U3MEHEHHH €ro o0bema.
[IepBoe HavasI0 TEPMOJUHAMHUKHU.

16. [IpuMeHeHue IepBOTO Hauana TEPMOAMHAMUKY K U30MporieccaM. AnnadaTudeckuil mpoiiecc.

17. TennoeMKoCTh HI€ATLHOTO Ta3a. Makpo- 1 MEKPOCOCTOSTHUSI.

18. Tepmoaunamudeckasi BepoATHOCTh. [loHsTue 00 sHTponuu. TepmomuHamMuveckue (GyHKIHH
cocrosiHus. Bropoe Hauano tepmoauHamMuKu. TpeTbe Hauano TepMOJANHAMUKH.

19. CTpykTypa TeIUIOBBIX [BHraTelied M BTOpOe Hadano TepMoanHaMuku. Koaddumment
MOJIE3HOTO AEUCTBUS HeanbHOro TerminoBoro apurarens. [{luki Kapuo u ero KII/I.

20. F'apmonnueckue Konebanus. XapaKTepUCTUKH TapMOHUYECKUX KOJIeOaHM: aMIUIUTYAa, ¢asa,
yacToTa, HayanbHas (a3a. CKOpPOCTh M YCKOpPEHHE TOYKH NpU TapMOHHMYECKOM MEXaHMYECKOM
KosiebaHuu. YIpyrue u kBazuynpyrue cuiisl. Konebanus moJy 1eficTBUEM 3TUX CHIL

21. IlpyxuHHBIH MasTHUK. DOu3nueckwii W MaTeMaTHdeckuid MasTHUKHU. [luddepenumansaoe
ypaBHEHHE CBOOOTHBIX He3aTyxaromux kojebanuii. ['papuueckoe nzobpaxkenue kojaeOaHuid. DHEPTHs
TapMOHHMYECKHUX KOJICOaHUH.




Kon
WHJMKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

22. lupdepennmanpbHoe ypaBHEHHE 3aTyXalolMx KoneOaHuid u ero pemenue. Yacrora
3aryxaromux konebanuid. Jlorapudmuuecknii nekpemeHT. J[00poTHOCTh. BhIHY)ACHHBIE KOJIEOaHNS.
Ammuintyzna u ¢a3a BIHYKACHHBIX KoJeOaHUH. SIBJeHne pe3oHaHca.

23. CnosxeHue rapMoHU4ecKuX konebanuii. CioxeHne rapMOHUYECKUX KoeOaHuil 0JIHOM 4acTOTHI
U OJIHOTO HarpaBiieHUs. buenus.

24. CnoxxeHue rapMOHUYEeCKUX konebanuil. CioxkeHne B3auMHO-TIEPICHAUKYISIPHBIX KOeOaHui.

25. DnexTpuyeckue 3apsiabl. JJUCKPEeTHOCTh NMEKTPHUUECKUX 3apsiIOB. 3aKOH COXPaHEHUs
3aps70B B 3aMKHYTOI cucteMe. Toueunsie 3apsapl. Criia B3auMOICHCTBUS TOYSUHBIX 3apsIOB B
BakyyMme U BeulecTBe. 3akoH Kynona. HanpspkeHHOCTD 31ekTpuyeckoro nosst. ['paduueckoe
M300paxeHue FIEKTPUIECKOro mosis. [IpuHIHI cyneprno3uiuu 3MeKTPHUECKUX MOJeH.

26. PaboTa cu1 JIEKTPOCTaTHIECKOTO 1MoJIsl. [[oTeHIIna AIeKTPOCTaTUIECKOTO TTOJIS.
[Mupkynsus BEKTOpa HAPSHKEHHOCTH JIEKTPOCTaTUYecKOro nosis. [loTeHnuanpHelil xapakrep
AIIEKTPOCTATUYECKOTrO Mosist. CBsI3b MEX1y HANPSHKEHHOCTHIO U ToTeHuanoM. [ToTok BekTopa
AIIEKTPUYECKOTO CMEIICHHUS.

27. Teopema Octporpazackoro-I'aycca st BekTopa snekTpudeckoro cMmenienus. [Ipumenenue
TEOPEMBI JUIsl pacdeTa MoJIeH.

28. I1oCTOSIHHBIN 2EKTPUYECKUN TOK, €r0 XapaKTEPUCTUKU U YCIIOBUS CYLIECTBOBAHUS.
Croponnue cwibl. [InotHOCTH TOKA. 3akoH OMa B nuddepeHmanpHoi popme Kak ClIeacTBIe
AIIEKTPOHHON TEOPHH DJIEKTPOIPOBOAHOCTH METALIOB. Y IEbHASI IPOBOJUMOCTD U YJEIBbHOE
conpotusiieHne. ConpoTHUBIEHUE MPOBOIHUKOB, €T0 3aBUCUMOCTb OT TEMIIEPATYypPHI.
DNEeKTPOABMKYILAs CUJIA U HAaNpsDKEHUE. B3anMOCBs3b HANPSIKEHUS], SJIEKTPOJIBHXKYIIEH CHIIBI U
Pa3HOCTH MOTEHIIUAJIOB.

28. 3akon Oma B HHTETpaJIbHON opMe Il OJHOPOAHOTO U HEOJHOPOAHOTO YUaCTKOB.
PasBerBnennsble nenu u npasuia Kupxroga. Pabota 1 MOIIHOCTE 3JIEKTPHUUECKOT0 TOKA. 3aKOH
Jxoynsa-Jlenna.

29. MarauTHoe nosie. BekTop MarHuTHOM MHAYKIMK. MarHuTHasi IPOHUIIAEMOCTh BEIIECTBA.
BekTop HalpsKEeHHOCTH MarHUTHOTO 110J1sl. MarHUTHBI MOMEHT.

30. [IpuHIMI Cynepno3uliii MarHuTHHIX noJiek. 3akoH bruo-Caapa-Jlannaca. [Ipumenenne 3Toro
3aKOHA K pacyeTy MarHMTHOI'O N0JIsl OTpe3Ka NMPSIMOTo NMPOBOJA, KPYTOBOI'0 TOKA U JJIMHHOTO




Kon
WHJMKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

IIPSAMOJIMHEMHOTO IIPOBOJAHUKA C TOKOM.

31. BuxpeBoii xapakTep MaraHuTHOro nosisi. Teopema o HUupKyISIUU BEKTOpa MArHUTHON UHIYKITUU
(3aKOH IMOJHOTO TOKA).

32. Cuna Amnepa. 3akon Amnepa. Cuna Jlopenua. JIBuxeHune 3apsyKeHHbIX YaCTULl B MATHUTHOM
ToJIe.

33. MaruuTtsslil notok. Teopema Octporpaackoro-I'aycca ayis marHuTHoro nosis. Padora no
IIEPEMELICHUIO ITIPOBOJIHHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM I10JI€.

34. MarauTHble MOMEHTBI 2JIEKTPOHOB U aTOMOB. HamarundeHHOCTh. MaruuTHas
BOCIIPUHUMYHMBOCTD, €€ CBSI3b C MArHUTHOM NMpOHUIIaeMOoCThI0. Tumel MarueTukos. [Ipupoaa nua- u
rapaMarHeTu3Ma.

35. ®eppomarnerusm. Maruuthsiii ructepesuc. Jlomensl. Touka Kropu. [Ipumenenue
(beppOMarHeTHKOB.

36. SIBnenue anekTpoMarHuTHON nHAYKIMK. 3akoH Papajes. Ero BbIBO/ U3 3aKOHA COXPaHEHUs
sHeprud. [Ipasuno Jlenna. Bpamenue npoBoasieil paMki B MAarHUTHOM TIOJIE.

37. SlBnenue caMOMHAYKIMU. IHTYKTUBHOCTh. TOKM U HapsDKEHUS IPU 3aMbIKaHUU U
pa3sMbIKaHUU Lienu. SIBieHre B3auMHOW MHAYKIMH. [IpuHImn neiictBus TpancopmMaTopos.

38. DHeprus marHuTHOrO nosist. O0beMHas MIIOTHOCTh SHEPTUU.

39. BuxpeBoe anekrpuyeckoe nosne. Tok mpoBOAMMOCTH U TOK cMeleHus. O60011eHe TEOPEMBI O
LHUPKYJISALUN BEKTOPA HAIPSYKEHHOCTH MarHUTHOTO TOJIS.

40. Cucrtema ypaBHeHHI MakcBesia B MHTETpaabHOM opme. DIEKTPOMAarHUTHOE TIOJIE.

41. ITonstue BonHbl. KuHEMaTHKa BOJIHOBBIX ITPOLIECCOB. BOIHBI IPOJOIBHBIE U TIOTIEPEYHBIE.
["apmonnueckne BoJHBI. [[TiHA BOJIHBI, BOJIHOBOE YKCIIO. BOTHOBOM (DpOHT, BOJTHOBAsI TOBEPXHOCTD.
[Tnockue u chepuueckre BodHBL. YpaBHeHUe Oeryiueil BoaHbl. da3zoBast ckopocTs. BomHoBOE
YpaBHEHUE.

42. Tlepenoc suepruu BoiHo#. [ToTok BoaHOBOM »Hepruu. Bekrop YMmoBa. @usndeckue ciaeicTBUSL
13 ypaBHEeHH MakcBesia.

43. DnexkTpoMarHuTHbIE BOJHBI. B030ykIeHHE 3JIeKTpOMarHuTHBIX BOJH. JuddepeHnmansHoe
YPaBHEHHE NIl DJICKTPOMAarHUTHBIX BOJIH. CBOMCTBAa 3JIEKTPOMAarHMTHBIX BOJIH. llepeHoc sHeprum
3JIEKTPOMAarHUTHOM BOIHOU. BexTop YMoBa-IlolinTuHra. IlIkana 31eKTpOMarHuTHBIX BOJIH.
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IlepeueHb TeopeTHYECKUX BOMPOCOB K 3K3aMeHY (2 cemecTp)

1.

2.

10.
11.
12.
13.
14.
15.
16.

17.

[Ilkana 3yeKTpOMarHuTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOro auanasoHa. Ilokasarenb
IIPEJIOMJIEHUS CPEJIBL.

KorepenTtHbie BosiHbl. IHTephepeH1us cBeTOBbIX BOJIH. ClI0XKeHHe HHTEHCUBHOCTEH B Cilydae
HEKOT€pPEHTHBIX U KOT€PEHTHBIX KOJIECOAHUH.

OnTuueckast pa3HocTh X0/1a. CBsA3b ONTHYECKOH pa3HOCTH X0J1a IBYX BOJIH C pa3HOCThIO (a3
MEXly HUMH. Y CIIOBUS MaKCHMyMa U MUHUMYMa.

Cxema IOnra pnsa HaOmopeHuss wuHTepdepeHUuu. BpemeHHas ©  NpoOCTpaHCTBEHHas
KOI'€pEHTHOCTb.

Wntepdepenist B TOHKMX IuleHKax. HaOmronenue kosnen HploToHa B OTpaKeHHOM U
IIPOXOJSIIEM CBETE.

SABnenue nudpakunu. Judpakuus Openens u @paynrodepa. Hpunnun [Noiirenca-Openens.
Hudpaxus Openenst Ha KpyrioM orBepcTuu. 3oHbl Openens. ['paduyeckuit METO ] COKEHUs
aAMIUIATY L

Hudpaxnus dpaynrodepa Ha y3Koil npsmonuHerHoN menu. {udpakinuoHHas pemierka Kak
COBOKYITHOCTh KOHEYHOTO YHCJIA IIEIEH.

TemoBoe m3nydenue Tena. 3akoH Credana-bonbumana. 3akoH cmemenus Buna. ['mmoresa
IInanka.

dotorddext. 3akonsl Cronerosa. Dopmyna DiHIITENHHA.

®otonsl. [JaBnenue ceera. KopnyckyasipHO-BOJIHOBOM JyaJIM3M CBETA.

Paccesnue ¢orona Ha cBo60oaHOM 3nnekTpone. Popmyrna KomnToHa.

BonnoBeie cBoiicTBa yacTull. JlyimHa BOaHEI 1e bpoiinsa. DkcrepuMeHTanbHble TOATBEPKIACHUS
TUIIOTE3bI e bpoitns.

[Tpunuun HeonpeneneHHocTH. CooTHoIIEHNE HeonpeeneHHocTel [ eiizendepra. OcoOeHHOCTH
IpoLecca U3MEPEHNUs] B KBAHTOBOIM MEXaHUKE.

dusnyeckoe UCTOIKOBaHUE BOJH Jie bpoins. BonHosast Gynkuus u ee coiictBa. IlnoTHOCTH
BEPOSITHOCTH OOHAPY)KEHUS YACTHIIBI.

OcHOBHas 3ajJaya KBAaHTOBOM MexaHUWKHU. HecrammoHapHoe W CTallMOHAPHOE YpaBHEHHUE
IlIpénuurepa.

Yactuia B 0OTHOMEPHOW OECKOHEYHOW MPSMOYTOJIbHOW MOTEHIHMAIBLHON sMme. KBaHTOBaHue




Kon
WHJMKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

18.
19.
20.

21.

22.
23.

24,
25.
26.
217.
28.

29.
30.

31.
32.

33.
34.
35.

sHeprun. CoOCTBEHHBIE ()YHKIIUU COCTOSIHUS YACTHIIBI.

[TpoxoxkaeHre YacTUIIbI Yepe3 MOTeHIUAIbHbIN 6apbep. TyHHEIbHBIN 2P heKT.

KBaHTOBBINM rapMOHUYECKUN OCLIUILIATOP.

[Tnanerapnast moznens aroma. Iloctynarel bopa. KBanrtoBanue sHeprum BoaopoJ0II0100HOM
CUCTEMBI.

N3nydyenue BogopoaonojooHbIx cucteM. CriekTpaiabHble cepun aToma Bojopoaa. O6001meHHas
dbopmyna bansmepa.

CneKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

VYpasuenue lpenunrepa s aroma Bogopona. KBanroBanue MomeHTa ummynbca. [IpaBuna
oTtbopa.

CnuH 3nextpoHa. KBaHTOBbIE UMciia, ONMMCHIBAIOLIUE COCTOSTHUE AIEKTPOHA B arome. KpaTHocTh
BBIPOXKJIEHUS DHEPreTHUECKNUX ypoBHeH. [Tpunuun [aymu.

[TpyHIMIT TOXKJIECTBEHHOCTH OJIMHAKOBBIX dYacTull. bo3oHsl u ¢epmuonbsl. KBaHTOBBIE
pacnpeneseHusl.

CBoOo1HBIE 71EKTPOHBI B MeTailie. DHeprust @epmu. 30HHAs TEOpUs TBEP/BIX TeJl.
DIEKTPONPOBOAHOCTh METAJUIOB U TIOJIYIIPOBOJHUKOB. CBEPXIIPOBOIUMOCTD.

SBnenue paguoakTuBHOCTH. OCHOBHOM 3aKOH paJiMOAaKTUBHOIO pacnaja. [locrosiHHas pacnana.
Ilepuon nomypacnaza.

CocraB 1 XapakTepUCTUKN aTOMHOTO siapa. KanensHas Monens. Pazmep u cniuH sapa.

Macca n 3Heprus CBsI3U aTOMHOTO $]1pa. 3aBUCUMOCTh YI€JIbHOM SHEPTHsI CBA3U OT MacCOBOTO
yucia. ObosiouedHas MOJEINb sSapa.

SnepHble peakuuy. DHEPrus peakuuu. Peakiyu neneHus u CuHTe3a saep.

PagnoakTtuBHbIe psiibl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3TydeHus saep. nmHa cBOOOIHOTO
npobera o-4acTull.

Tpu Buna B-pacnana. Dueprerudeckuii crektp B-uactuil. HeltpuHo.

OcobenHoctu y-u3nydenus saep. [IpoxoxaeHne y-KBaHTOB Yepe3 BEIIeCTBO.

Knaccugukanus snemMeHTapHbIX yacTull. Jlentousl. JlenToHHbIH 3apsi.

Anponsl. bapuonnslii 3apsia. KBapkoBasi Mozielib aIpOHOB.

IIpumepHBbIi epedyeHb NPAKTHYECKHUX 3aIaHM 1J1d dk3ameHa (1 cemecTp)
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3amaua 1. JIBIDKeHHe Teaa Maccoil 2 KT 331aHO YPaBHEHHEM: © — 6t” + 3t +2 , TJIe TIyTh BBIPAXKEH
B METpax, BpeMs - B ceKyH1aXx. HaliTi 3aBUCHMOCTh yCKOpPEHUS OT BpeMEHU. BbIanucianTh
PaBHOJICVCTBYIOILYIO CHITY, ICUCTBYIOLIYIO HA TEJIO B KOHLIE BTOPOU CEKYH/IbI, U CPEIHIOKO CUJTY 32 3TOT
MIPOMEKYTOK BPEMEHHU.

3amaua 2. Touka nBuwxkercs B mockoctd XOY 1o 3akony: X = 2t; y = 3t(1 — 2t).

Haiitu: 1) ypaBaenue tpaekropun Y = f(X) u n300pa3uth ee rpadpuyecku; 2) BEKTOp CKOpocTH V; 3)
YCKOpPEHHUS & B 3aBUCUMOCTH OT BpEMEHH; 4)MOMEHT BpeMeHH tp, B KOTOPBIH BEKTOP YCKOpPEHHS a
COCTaBIISIET Yroj m/4 ¢ BEKTOPOM CKOPOCTH V.

3agaya 3. OpHoponHbIi cTepkeHb JuIMHOW (=1 M MoXeT CBOOOJHO BpaliaThCsi BOKPYT
TOPU30HTAIIBHOM OCH, MTPOXOIAIIECH Yepe3 OJIUH U3 €ro KOHIOB. B Ipyroi KoHel yaapseT myJis Maccon
mM=7 1, AeTdas NeprHeHJUKYIIPHO CTEPKHIO U €r0 OCH BpallleHHs, U 3acTpeBaeT B HeM. OnpeaenuThb
Maccy M crepxHs, eciiu B pe3yabTaTe MOMaJaHus MyJId OH OTKJIOHWICS Ha YToJ a=60°. [Tpunsate
ckopocth iy V=360 m/c. Cautatp M»m.

I

3apaua 4. [lap maccoit M; = 5 Kr ABMXKETCS CO CKOpocThio Vi = 1 M/C M CTalKMBaeTcs ¢
MOKOSIIIMMCS IapoM Maccoll My = 2 kr. Onpeaenuts ckopocty U; u Up mapos nocne yaapa. Y aap
CUUTATh a0COIIOTHO YIPYTUM, IPSIMBIM, IIEHTPATIbHBIM.
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3agaua 5. 3a npomexxyrok Bpemenu t=10 C gactuma npomwa 3/4 okpyxHOCTH pagunycom R=160
cM. Haiitu: 1) cpemHIoro CKOpOCTh ABMXKCHUS <V>; 2)MOIYJIb CpEeIHEH CKOPOCTH TIEPEMEIIICHUS |<v>;
3) MOIyNlb CpeIHEro BEKTOpa IMOJHOTO YCKOPEHHS |<a>|, ecim wacTuua aBuranach U3 COCTOSHHUS
MTOKOSI C TTIOCTOSIHHBIM TaHTCHIIMATBLHBIM YCKOPEHUEM 4 .

3agaya 6. /[Ba Mous KucIOpoJa M30TEPMHUYECKH CXAJIM, a 3aTeM H300apUYecKd pPACHIMPUIN 10
nepBoHavalibHOrOo oObema. M3BectHo, yto P1=550 Kklla, V1=9-10m°, a CpenHssl KBaJipaTU4YHAs
CKOPOCTh JIBMKEHHS MOJIEKYJI B KOHEYHOM COCTOSHUM paBHa 720M/c. Ha CKOJIBKO M3MEHUTHCS
KOHEYHAasl CpelHsAs KUHETHUYECKas dHEprus €ro MoJEeKyJl OTHOCUTEIbHO HadaibHOH. [IpencraButh
rpauKy OMUCAHHBIX MPOLECCOB B KoopauHarax V-T.

3agaua 7. A30T HaXoAMUTCS B 3aKPBITOM cocyae oobemoM 3 i1 npu Temneparype 27°C u ngaBneHuu 3
at™. [locne HarpeBaHusi JaBlieHHE B COCYJe MOBBICUIOCH 70 25 atMm. Ompenenuts: 1) Temmeparypy
a30Ta M0CJIe HarpeBaHus; 2) KOJIUYECTBO Teria, COOOIEHHOTO a30Ty.

3anaua 8. Haiitn m3menenne AS surpormu npu npespamennn apa (1= —20°C) maccoit m=10r B map
(t,=100°C).

3agaya 9. B Tpex BepuMHax KBagpara co CTOpoHoi a=40 cM HaxOoATCS OAMHAKOBBIE MOJIOKUTEIIBHBIE
3apanbl o 6,4 HKn kaxxaenii. Hality HanpspkKeHHOCTh U MMOTEHIMAN JIEKTPUYECKOTO MOJIS B 4ETBEPTOM
BeplIMHe. PaccunTarh pasHOCT IMOTEHIMATIOB MEXKY LIEHTPOM KBaJpaTa U YETBEPTOU BEPILIUHON

3amaua 10. OnpeaenuTts CUITY TOKa, TEKYIIETO Yepe3 deMeHT &y, ecnu £=1 B, &, =2 B, & =3 B, r;=1

OM, r.=0,5 OM, r3=1/3 OM, Rs=1 Owm, Rs=1/3 Owm.
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3agaua 11. beckoHEYHO IMHHBII TPOBOJAHUK HM30THYT TaK, KaK 3TO H300pa)K€HO Ha PHCYHKE.
Onpenenuth MarHUTHYIO HHAYKIHIO B moss, co3naBaemoro B Touke O Tokom | = 80 A, Tekymmm 1o
npoBogHUKY. [Ipunsts I = R/2, rone R=1 m.

3anaua 12. Kpyrosoit BuTok paaunycom R=15,0 cMm pacnoyioxkeH OTHOCUTEIHFHO 0€CKOHEUHO IJTUHHOTO
IIPOBOZA TaK, 4YTO €ro INIOCKOCTh NapajulelbHa NpoBoxy. IlepneHauKynsp, BOCCTaHOBIIEHHBI Ha
IIPOBOJ U3 LIEHTPa BUTKA, SBJISETCS HOPMAIbIO K IJIOCKOCTH BUTKa. Cuia Toka B ipoBoae 11=5A, cuna
Toka B BHTKe TOKH l,=1A. PaccrosHue oT meHTpa BuTKa 10 npoBoma 0=20 cm. Ompenenure
MarHMTHYIO MHAYKLHUIO B LIEHTPE BUTKA

3agauya 13. Ha paccrosiHun a = 1 M OT ATMHHOTO MPSMOTO MpoBoja ¢ TokoM | = 1kA Haxomutcs
KoJIb1I0 paauycoM I = 1 cm. Kosbio pacnosnoxkeHo Tak, YTO MarHUTHBIN MOTOK, MPOHU3BIBAIOIINN €T0,
MakcuMaieH. OnpenenuTe, Kakoi 3apsi NMPOTEUET MO KOJbIYy NP BBIKJIIOUYEHUH TOKAa B IIPOBOJE.
Comnpotusnenue konbia R = 10 Om.

IIpumepHbIi epedyeHb NPAKTHYECCKUX 3aJaHUH /151 IK3aMeHa (2 cemecTp)
3agauya 1. JKentslii cBeT HATpUsi, KOTOPOMY COOTBETCTBYIOT JUTMHBI BOJIH A=589HM 1 1,=589,59HM,

najiaeT Ha Au(paKMoOHHYIO penieTky, uMeromryto 7500 mrpuxos/cM. OnpeaenuTb:

1. HauGonpmmii mopsI0K MaKCUMyMa JIJIsi STOTO CBETA;
2. YTI0OBYIO IUCHepCHIO TU(PAKIIMOHHON PEIIeTKY;
3. IHupuny pemeTky, HEOOXOAUMYIO JUIs PA3PEIICHUS 3TUX JBYX JTMHHMA.




Kon
WHJMKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

0

3agaya 15.Yron o Mexay IIIOCKOCTSMU MPOIYCKaHUA MOJIpr3aTopa U aHainu3atopa paBeH 45°. Bo

CKOJIBKO pa3 yMEHBIIUTCSI HHTEHCUBHOCTH CBETA, BBIXOAAIIETO U3 aHAJIN3AaTOPa, €CIIU yroJl yBEIUYHUTh
0

1o 6077

Sanaqa 3.BBIHYKJ'Ia${ JIMH3a pagnyca paBHOI'oO 16 cm COIIPHUKACACTCA CO CTEKJITHHOM IJIACTHHOM.
KoOHTaKT JIMH3EI ¥ INIACTUHBI HUACaNbHBIN. HJ’II/IHa BOHEI cBeTa S00HM. HOHY‘II/ITB BBIPAXXCHHUA 1JIA
paanyCoB CBETJIbIX U TCMHBIX KOJICH U HaWTH paanyc mATOro CBETJIOIro KOJblia.

3agaua 4. MakcuMyM CHEKTPaJbHOM IMIIOTHOCTH SHEPreTHUECKON cBeTUMOCTH COJIHIIA TIPUXOIUTCS
Ha JuinHY BosHbI 0,48MKkM. Cunrasi, uTo COJHIIE U31y4aeT KaKk 4epHOE TEJI0, ONPEACIIUTE:

1. Temmneparypy ero moBepXHOCTH;

2. MoONHOCTh, U3JIy4aeMyI0 €ro TOBEPXHOCTHIO.
3anaua S. [Ipu HeKOTOPOH 3a7ep>KUBAIOIIEH PA3HOCTH MOTEHIIUAIOB (POTOTOK C MOBEPXHOCTH JIUTHS,
OCBEIIAEMOT0 AJIEKTPOMATHUTHBIM U3JIYYCHHEM C JITTMHOM BOJIHBI A , IpeKpaiaercs. MI3MeHuB JiuHy
BOJIHBI U3TyueHus B 1,5 pasza, yCTaHOBWIH, YTO JISl TIPEKpaIieHus: POTOTOKA HEOOXOIMMO YBEITUYUTh
3aJIepKUBAIOIIYIO0 PA3HOCTD MOTEHITMAIOB B 2 pa3a. PaboTa BbIX0/1a 2JIEKTPOHOB C TTIOBEPXHOCTHU JIUTHS
Agx=2,39 5B. Beruncnure Ag.

3amaya 6. Kakas yacTh Ha4aJIbHOTO KOJMYECTBA ATOMOB PacnagaeTcs 3a OJUH roji B paMOAKTUBHOM
22
usorone Th*® . Tlepuox nonypacnaga T=7*10° ner.

3agaua 7. ®oron ¢ sueprueii £=3,02M»3B B 1ot TSKEIOTO spa MPEeBPaTHIICS B TTapy
AIIEKTPOH-TIO3UTPOH. [IpuHNMas, 4TO KUHETUYECKAs SHEPI Ul DJIEKTPOHA U IO3UTPOHA OJIMHAKOBA,
OINPEAEINTE KNHETHYECKYIO SHEPTUIO KaXKIO0W YaCTULIBI.

3agauya 8. Onpenenute cyTOYHBIN PAcX0J YUCTOTO ypaHa 02U?*® aTomuoi JJIEKTPOCTAHLIUEN
MotHocTbio 300MBT, ecnu npu AeneHun 92U235 3a OJuH akT Aenenus Beiaensiercs 200M»sB suepruu.
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+
3agaya 9.Beruncnuth noctosHuyto Pundepra, eciiv u3BeCTHO, UTO AJ1s1 HOHOB He™ pa3HOCTh 7IMH BOJIH
MEXy TOJIOBHBIMU JIMHUSMU cepuu banbMepa u Jlaiimana AA=133,7aM.

. 1 1 1
3agaya 10. HaiiTu pa3HOCTb SHEpruu CBSA3M oN” U 1p- B siApe sB ..

0) [lopsinok MpoBeeHUsI MPOMEKYTOUYHOMH aTTeCTANIMHU, MOKA3aTe/H U KPUTEPHH OIEHUBAHMS

[MpomexxyrouHast arrectamus M0 AucHUIUIMHE «DH3MKa» BKIOYAET TEOPETHYECKHE BOIPOCHI, IO3BOJISIIOIIME OLCHUTh YPOBCHb YCBOCHUS
00yJaroIUMHUCS 3HAHWN, W MPAKTHYCCKHE 3aJaHMs, BBISABIAIONIME CTEIEHb CPOPMHUPOBAHHOCTH YMCHHMH W BIIAJCHHUU, mMpoBoAWTCsA B dopme 3aueT (1
ceMecTp) U dk3aMeHa (3 cemecTp).

JK3aMeH — YCTHBIN, Kiaccuueckuil. B xaxaom Ounete 2 Teoperndyeckux Bompoca u 1 3amava. Jlns nomydeHus: oueHku «OTIUYHO» W «XOPOIIO»
00s13aTeIbHO MPABUIILHOE PEIICHUE 3a/1a4H.

Kpurtepun BbICTaBJIeHUS] IK3AaMEHALIMOHHOM OLICHKU:

— Ha OIICHKY «OTJHYHO» — 00y4aIomUNCcs TOJDKEH MOKa3aTh BEICOKUN YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIUN, BCECTOPOHHEE, CUCTEMATHUECKOE
U IyOOKOe 3HaHHe y4eOHOro Marepualia, CBOOOHO BBIMOMHITH MIPAKTHUECKUE 3aaHUs, CBOOOIHO OTMIEPUPOBATH 3HAHUSMH, YMEHUSAMHU, IPUMEHSITHh UX B
CUTYAIIUSX MOBBIIIIEHHON CJI0KHOCTH; O0YJAIOIIUIICS JOHKEH 00J1a/1aTh 3HAHUSAMU HE TOJIBKO Ha YPOBHE BOCITPOU3BEICHUS U O0BICHEHUSI MHPOPMAIIUU, HO
U MHTEJUICKTYaIIbHBIMU HaBBIKAMU DELICHHS MpoOJieM W 3a7ad, HaXOXKICHHS YHHKAIbHBIX OTBETOB K MpoOieMaM, OIEHKHM M BBIHECEHMS] KPUTHUECKHUX
CYXKJICHUM;

— Ha OIICHKY «XOPOII0» — OOYyYaroluiicsl JODKEH IMOKa3aTh CPEeAHH YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIMN: OCHOBHBIE 3HAHUS, YMEHUS
OCBOCHBI, HO JIOTYCKAIOTCS HE3HAYUTEIbHBIE OMMOKHA, HETOYHOCTH, 3aTPYIHEHHUS MMPY aHATTUTUYECKHUX OMEpaIusaX, MepeHoce 3HaHUN U YMEHUW Ha HOBEHIE,
HECTAHAAPTHBIE CUTYyAlLUU;

— Ha OIEHKY «Y/JA0BJETBOPUTEILHO» — CTYJICHT J0HKECH IMOKa3aTh TOPOTOBBIN YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHITUHN, TO €CTh OH JIOJDKCH UMETh
3HaHMUS HA YPOBHE BOCIPOM3BEICHHS U OOBSCHEHHs WH(GOpMAILMM, MHTEICKTYyallbHble HABBIKM DEIICHUS MPOCTHIX 3a]ay; B XO0JIé KOHTPOIBHBIX
MEPOTIPUATHIA JTOMYCKAIOTCS OIMMOKH, TPOSBISETCS OTCYTCTBHE OTACIBbHBIX 3HAHWM, YMEHWW, HAaBBIKOB, OOYUYAIOIIMICS HWCIBITHIBACT 3HAYUTEIHHBIC
3aTPYJAHECHUS [IPU ONEPUPOBAHUM 3HAHUSAMU U YMEHUSMHU IIPU UX IIEPEHOCE HAa HOBBIE CUTYALUH.

— Ha OIIEHKY «HEY/A0BJIETBOPUTEIbHO» — PE3yJbTaT OOYYCHHS HE JOCTUTHYT, KOMIIETEHIIUA HE CPOPMUPOBAHBI, CTYJICHT HE MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCTIPOU3BEACHHS U 00BICHEHUSI MHPOPMAIIH, HE MOXKET MOKa3aTh HHTEUICKTYaIbHBIC HABBIKH PEIICHUS TPOCTHIX 3a/1a4.

3auéT oOyuaromuecs MoJydarT B pe3yJbTaTe BHIMOJHEHUS BCEX BUIOB padOT, MPEIyCMOTPEHHBIX B 1 ceMecTpe M3ydeHusl TUCIHUIUIUHBL. Bee BUIbI

paboT OLIEHUBAIOTCSI MPETOIABATENIeM, COTJIACHO YCTAaHOBJICHHON PEHTHUHTOBOM IIKale JJisi JAHHOTO ceMecTpa. B ciiydae HEeBBIOTHEHUS 00y4Yaro IUMCS




20% - 30% ot oO1ero unciaa BUIOB padoT, MPEeAyCMOTPEHHBIX B 1 ceMecTpe Wil MPU BOSHUKHOBEHUU CIOPHBIX CUTYAllMid, 3a4€T MPOBOAUTCS B (hopme
cobece10BaHus TI0 BOIIPOCAM U 33[aHUSM COTJIACHO TIEPEUHIO BOMPOCOB U MPAKTUYECKUX 3aIaHUH K 3a4ETY C OLIEHKOM.

IMoka3aTeu U KPUTEPUH OLIEHHBAHUS 3a4eTa:

— Ha OIICHKY «3aYTe€HO»— OOYYaIOIIUNCS JEMOHCTPUPYET BBICOKUN WM CPEAHHI YPOBEHb CPOPMHUPOBAHHOCTH KOMIICTCHIIMN: OCHOBHBIC 3HAHUS,
YMEHUSI OCBOCHBI, HO JIOITYCKAIOTCSI HE3HAYUTEIbHBIC OIMOKN, HETOYHOCTH, 3aTPYIHEHHS IPH aHATUTUICCKHUX OTEpaIusX, IEPeHOCe 3HAHUN U YMEHHI Ha
HOBBIC, HECTAHIAPTHBIC CUTYAIUH.

— Ha OIICHKY «He 3a4TeHo» (2 0aiia) — oOydJaromuiics IeMOHCTpUPYET 3HaHUS He O6osee 20% TeopeTHUECKOT0 MaTepHaa, TOMyCKaeT CYIIeCTBCHHBIE
OHII/I6KI/I, HE MOXKCT IMOKa3aTb MHTCIUICKTYAJIbHBIC HABBIKHW PCHICHUS IPOCTHIX 3a4a4.



