MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUA
POCCUUCKOU DEJIEPALIMH

denepanbHOe rocy1apeTBeHHOE 010/KeTHOE 00pa3oBaTeIbHOE yUpekKAEHHE
BBICLIIEr0 00pa3oBaHus
«MarauToropckuit rocy/1apcTBeHHbINA TexHrYecKuit yHuBepeutet um. I.1. Hocosa»

e Y TBERKTIAIO
=lecic w-.,““fuqyup" krop UEuC
WO, Mesun

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI (MOYJIA)

DPU3HKA

HanpagieHne MoAroTOBKH (CNELHaIbHOCT)
22.03.02 Metannyprus

HanpasiieHHOCTS (1poGHIIb/CrieHaIi3alus ) IporpaMMbl
HOBenupHbIe ¥ IPOMBIIIICHHBIE JTUTEHHEIE TEXHOJIOTHH

VYposeHs Bbiciero obpasoBanus - GakaiaBpuat

dopma 00yueHusl
o4Has

Uuctutyt/ daxkynprer  MIHCTHTYT eCTECTBO3HAHUS U CTaHapTU3ALMH

Duzuku
1
L2

MaruuToropck
2021 rox



PaGouast mporpamma coctasiiena Ha ochope @I'OC BO - GakasiaBpyiar I10 Hanpap/ICHHIO
noxrorosku 22.03.02 Meramtyprus (npukas Muso6puayku Poccun oT 02.06.2020 r. Ne 702)

PaGouast porpaMma paceMOTpeHa i 0100peHa Ha 3aCe/IaHiH KApe/Ipbl DU3UKH
18.02.2021, mpotoxon Ne 5

3aB. kadenpoi — —ML.B. Apkynuc

PaGouas mporpamma 000peHa MeTOAMYEeCKOH xomuccueit UEuC
04.03.2021 r. nporoxoin Ne 7
y [pencenares s W.10. Me3un

" CoracoBaHo:

3aB. kadenpoit JIUTEHHBIX IPOLECCOB H MATEPHANIOBEICHHS /
o>
G Ko # H.A. DeoKTHCTOB
i 7

B

PaGouas nmporpaMma cocTaBJieHa:
cT. npernoasaresib kadeapbl GU3NKH, KaH/l. TEXH. HAYK
- 0.B. Kpusko

PeuiensenT: %/
3aB. kapenpoit BTull, a-p rexu. Hayx 0.C. Jlorynosa

o




JIner akryanuzanuu paéodeil mporpaMmsl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uKu

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.B.XpKmec

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKyan

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 . Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusnuku

IIporokomor 20 . Ne
3aB. kadeapoii M.b. Apkynuc




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

enstMu OCBOEHMSI TUCHUIUIMHBI «(U3HMKA» SBISAIOTCA: PACIIUPEHHS O0YYarolIMMHCS
BJIa-JICHUS HABBIKAMM aHAJM3a W CHUHTE3a B XOJ€ IOJY4YCHHUS [MPEACTABICHUN O
byHIaMEHTAIbHOM CTPOEHUM MaTepud M (PU3NYECKUX MPUHIUNAX, JIEKAIMX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHPA; MPUOOPETCHHE HABHIKOB HCIIOJIb30BAHUS
bu3MKO-MaTEeMaTUYECKOTO afmapara JIjs peleHus 3a1a4d B NpopeCcCHOHATbHON AESITeNbHOCTH;
HAy4UTCS MCMOJIB30BaTh OCHOBHBIC MOHSTHS, 3aKOHBI U MOJIENTU TEPMOJUHAMUKHU, XUMHUECKOU
KMHETUKH, TEepPeHoca Telsla U Macchl Ui PEIIeHUs WHXKEHEPHBIX 3ajad; (OopMUpOBaHUE Y
CTYJICHTOB COBPEMEHHOT'0 €CTECTBEHHO-HAY4YHOT'O MUPOBO33PEHUS; pacumpenue
HAYYHO-TEXHUYECKOTO KPYro3opa.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Jucturumaa Ousnka BXOIUT B 0053aTENIbYIO YacTh y4eOHOIO IUiaHa 00pa30BaTeIbHOM
POTPaMMBI.

JUis  w3ydeHus  JAWCHMUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHUSI JUCITUTUTNH/ IPAKTUK:

JucuumnnuHa «pu3rka» BXOAUT B 0a30BYI0 4acTh O10ka 1 00pa3zoBaTenbHOM TPOrpaMMBI.

JUis  w3ydeHWss ~ TUCHUIUIMHBI ~ HEOOXOMWUMBI ~ 3HAHUS, YMCHHS,  BIIAJICHUS,
c(OpPMHUPOBAHHBIC B PE3yJbTaTe U3yUCHHsI JUCIUIUIMH «(DU3HKA», «<MAaTEeMATHKa» U «XUMHS» B
paMKax cpesnHel 00111e00pa3oBaTeNbHOM IKOJIBI.

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YYCHUS] JUCIUILITNH/TIPAKTHK:

OCHOBBI METAJULYPrUU€CKOT0 MPOU3BOCTBA

dusnueckas XUMH

MarepuaiioBeieHue

Tennodusuka

Meramtypruueckas TEIIOTEXHUKA

MeTtposorus, CTaHaapTH3aIK U cepTUdUKAIUS

OCHOBBI TPOKATHOTO MPOU3BOJICTBA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®Pusuka» oOydarouiuiics AOIKeH
00J1a/1aTh CIEAYIOIMMHU KOMIIETEHIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 CrnocobeH pemaTh 3agaydl NPOPEecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJMPOBAHUS, MATEMaTHUECKOI O aHaJIN3a, €CTECTBEHHOHAYUYHbIE M OOLIEMH)KEHEPHBIE 3HAHUS

OIlIK-1.1 Hcnone3yeT eCTeCTBEHHOHAy4YHbIE 3aKOHBI M IMPUHLUIIBI NPU PELICHUH
IIPAKTUYECKHX 3a1a4

OIIK-1.2 Pemaer cranmapTHele nOpodecCHOHATbHBIE 3aJaud C IPUMEHEHHEM
OOIEHMHKEHEPHBIX 3HAHUI

OIIK-1.3 [IpuMeHsieT MeTOABl MOJEIUPOBAHUS M MAaTE€MaTHYECKOro aHaau3a s
pELIEeHNs 3a/1a4 TEOPETUUECKOI0 M MPUKJIATHOTO XapaKTepa




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCITUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM
qyuce:
— KoHTakTHas padora — 109,15 akan. yacos:
— aynuropHas — 105 akan. 9acos;
— BHeaynutopHas — 4,15 akaj. yacos
— caMmocTosTenbHas padora — 143,15 akan. yacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynuropHas s
| KOHTaKTHas pabota E z dopma TeKyILEero
= s X Bu KOHTPOJIS
Paznen/ tema 3 (b axan. =acax) = A . P Kon
S 3 ©|caMOCTOATENIFHOM | ycIieBaeMOCTH U
JIACITATIINHEI 5 = . | xommerenmun
O g £ padoThI MPOMEXYTOYHOH
nma0. | mpakr. | & arTecTa
Jlek. 5 3 uu
3aH. 3aH. O &
1. dusnueckne OCHOBBI
MEXaHUKH
MOJTOTOBKA K
1.1 Kunematuka JIEKIIVSAM; WH/IMBUAyalIbHBIC OIIK-1.1,
MOCTYNAaTEIbHOTO u 1 2/11 4 MPaKTUYECKUM JIOMAaIIHUE OIIK-1.2,
BpaIIaTEIbHOTO JIBMKCHUIH 3aHATHAM; sagaun; AKP OIIK-1.3
KOHTPOJIIO;
MOJTOTOBKA K
JIEKIHSIM; UHAUBUIYAJILHBIE OIIK-1.1,
1.2 JuHamuka LM, FMBHILY .
T — 1 2/11 4 MpakTU4eCKuM |nomamHue 3amgaum;| OITK-1.2,
3aHATHAM; AKP OIIK-1.3
KOHTPOJIIO;
MTOJTOTOBKA K
JIEKIIUSM; WHIUBUYaJIbHEIC OIIK-1.1,
13 JuHamuka HHAM, FMBHILY .
BPAIIATELHONO ABIKEHIS 1 1 5 MpaKTHYeCKUM |momamrHue 3amgaun;| OITK-1.2,
P 3aHATHUAM; AKP OIlK-1.3
KOHTPOJIIO;
1 MTOJITOTOBKA K 3amura
JEKLUSIM; J1a0. 11a00PaTOPHBIX
1.4 3akoHBl coXpaHEHHS B 3aHATHIM, pabot Nel; OIIK-1.1,
1 2/11 1/11 6 OIIK-1.2,
MEXaHUKe MPaKTUYECKUM | MHIUBHIyaJbHbIC OIK-1.3
3aHATHAM; JIOMAIITHHE 3a]1a4H; '
KOHTPOJTIO; AKP
MTOJTOTOBKA K 3amura
JICKIHAM; J1a0. J1ab0paTOPHBIX
15 Mexannyeckue 3;-IHTI/I;IM' paé)OT Np95 OINK-1.1,
1 1 1/11 5 i > OIIK-1.2,
KOJICOAHHS U BOJIHBI MPAaKTUYECKUM | MHIUBHyaJbHbIC OIK-1.3
3aHATHAM; JIOMAIITHHE 3a]1a4H; '
KOHTPOJIIO; AKP
MMOATOTOBKA K
JIEKIIHSIM; WHIUBHUIYaJIbHBIE OIIK-1.1
1.6 DNeMEeHTSI HHAM, FIMBHILY . '
CSTHBHCTCKON MCXAHMKH 1 1 5 MpakTU4eCKuM |nomamHue 3agaum;| OITK-1.2,
P 3aHATHUAM; AKP OIIK-1.3
KOHTPOJIIO;
Wroro no pazaeny 6 3/11 8/41 29
2. Crarucruueckas ¢usnka U
TEPMOJIMHAMHUKA
ITOATOTOBKA K 3amnura
JICKIMAM; J1a0. 11ab0paTOPHBIX
3;{$ITI/I;[M' a6(I:T Nfll' OIIK-1.1,
2.1 Craructuueckas puzuka | 1 | 1 1/11 5 ’ p S OIIK-1.2,
MPAaKTUYCCKUM | MHIUBHIyaJbHbIC OIK-1.3
3aHATHAM; JIOMAIITHHE 3a]a4H; '
KOHTPOJIIO; AKP




IoATOTOBKA K

2.2 JIEKIIHSM; WupuBuayaneheie | OIMK-1.1,
MonekynsipHo-KMHETHYECKAst 1 1 5 NpaKTHYeCKUM |nomanrnue 3aaaun;| OIIK-1.2,
TEOPHsI UCATBHOTO ra3a 3aHATHSM; AKP OIIK-1.3
KOHTPOJIIO;
MOATOTOBKA K 3amura
JICKIUAM; J1a0. 11a00paTOPHBIX OIK-1.1
2.3 TlepBoe ¥ BTOpOE Hayana 1 201 Ui 10 3aHATHAM; pabot Nel4, Nel5; OITK-1.2.
TEPMOIMHAMUKHI MPAaKTUYCCKUM | UHIUBHIYaIbHbIC OIK-1.3
3aHATHUAM; JIOMAIlIHKIE 3a/1a4H; '
KOHTPOJTIO; AKP
MMOJTOTOBKA K
24 Coiictsa TBEpIHIX W JICKIIUSIM; UHAUBUIyaJIbHBIE OIIK-1.1,
TLKHX Te 1 5 MpaKTUYeCKUM |nomamHue 3amgaun;| OITK-1.2,
A 3aHATHUAM; AKP OIIK-1.3
KOHTPOJIIO;
Hroro no pasgeny 4 2/21 321 25
3. DIeKTPHYECTBO M MarHeTH3M
MOATOTOBKA K 3amura
3.1 DJIeKTPOCTATHYECKOE He:;{f;ﬁ;ﬁ?& Haz%g?f{?; 15 IX OIIK-1.1,
moje B BakyyMeé U B 1 2/11 1/11 5 - aKTI/I‘-IECK;/IM HHpHBH afHB};He OIIK-1.2,
BCIIIECTBE p ] FIHBHILY: | OIIK-1.3
3aHATHSM; JOMAaIIHUE 3a]a4H;
KOHTPOJTIO; AKP
MTOJTOTOBKA K
3.2 IIpoBoaHuKH u TeKIHAM; 120 WnnuBuayaneueie | OIIK-1.1,
3aHATHAM;
JTUBJICKTPUKH B 1 1 5 mpaxTiaecioy  |POMAIIHHE 3a51auH; OIIK-1.2,
3NEKTPUUECKOM I10JIe p AKP OIIK-1.3
3aHATHAM;
KOHTPOJIIO;
MIOATOTOBKA K Bamura
JEKUUAM; J1a0. 11a00paTOPHBIX OIK-1.1
3.3 } ITocTosTHHBII 1 7 UIn 5 3aHATHAM; pabot Ne24, No26; OIK-1.2.
ANIEKTPUYECKUN TOK MPAKTHIECKUM | WHIUBHUIYaIbHbIC OIK-1.3
3aHATHAM; JIOMAIITHHE 3a]1a4H; '
KOHTPOJIIO; AKP
MMOATOTOBKA K
3.4 MarauToctaTudeckoe MICKITHAM, H?G' Wunueunyanensie | OITK-1.1,
3QHATHSM;
mojie B BakyyMeé U B 1 1 5 A momarniaue 3agaun;| OIIK-1.2,
BCIIIECTBE p ) AKP OIlK-1.3
3aHATHSM;
KOHTPOJIIO;
MMOATrOTOBKA K
3.5 DeKTpOMarHuTHas He:;f”{rh:l;ﬂfffﬁ Mnpusunyanbrsie |- OIK-1.1,
HH - JICKTP 1 1/11 5 . aKTI/I'-IeCK;/IM momanraue 3agaun;| OIIK-1.2,
Ay p AKP OIIK-1.3
3aHATHSM;
KOHTPOJIIO;
MTOJITOTOBKA K
3.6 DJIeKTpOMAarHUTHEIE ﬂe;;{":;l‘;;;?ﬁ Mnpusunyanbrsie |- OIK-1.1,
K.0J1€6aHI/I$I u BOEH])I 1 1/0.41 5 i aKTI/I‘lCCK;/IM Aomamrue safa;| - OIIK-1.2,
p AKP OITK-1.3
3aHSATHUAM;
KOHTPOJITIO;
MOJITOTOBKA K 3amnura
3.7 [IepemenHsIit He:;:;ﬁ;ﬂf/fﬁ pzfgf: rJz;:!;(;pIJ{\I{ZgS' OIK-1.1,
' N 2 4 1/11 5 i oo OIIK-1.2,
JNEKTPUYECKUN TOK MPAKTHIECKUM | HHIUBHUIYaJIbHbIC OTK-1.3
3aHSATHUAM; JIOMAIIHHE 3a]a4H; '
KOHTPOJIIO; AKP
Hroro no pazneny 8 | 13/11 | 7/4,411 | 35
HWroro 3a cemectp 18 | 18/41 |18/10,4U| 89 3auéT




4. BoaHoBast ONTHKA

MOATOTOBKA K 3amura
JICKIUAM; J1a0. 11a00paTOPHBIX OTK-1.1
4.1 NuT HITUS AHATHSIM; a0oT Ne34; )
epdepenn 2 2 3 ; pabor N34 | e 1o
CBETOBBIX BOJIH MPAKTHYECKHM | HHMBHIYAIBHBIC | e 4 o
3aHSITHUSIM; JIOMalIHUE 331a4H; '
KOHTPOIJIIO; AKP
MIOJITOTOBKA K 3amura
JEKLUSIM; J1a0. J1a00PaTOPHBIX OIK-1.1
4.2 Judpakuusi CBETOBBIX 3aHATHSM; pabot Ne32; o
/11 3 OIIK-1.2,
BOJIH MPAKTHIECKAM | MHUBUAYATBHBIE | o 4 o
3aHATHUSM; JOMalIHUE 331a4H; '
KOHTPOJIIO; AKP
MOJATOTOBKA K 3amura
JICKIUAM; J1a0. 11a00paTOPHBIX OIK-1.1
. ) . . ’
4.3 Tlonspu3zanusi CBETOBBIX 1 5 3aHATHSM; pabot Ne35; OIK-1.2.
BOJIH NPAKTHYECKHM | HHMBHIYNbHBIE | o
3aHATHUSM; JOMalIHUE 331a4H; )
KOHTPOJIIO; AKP
Wroro no pasneny 411 7
5. DneMeHTHI KBaHTOBOH (HU3UKH
MOATOTOBKA K
KIHSM; .
neg;{ﬂﬂ;{ﬁa_ﬁ WNunusuayanseie | OIMK-1.1,
5.1 TennoBoe u3nmy4yeHue 1/11 1 . aKTI/I‘{eCK;/IM nmomaniaue 3agaun;| OIIK-1.2,
P AKP OIK-1.3
3aHATHSM;
KOHTPOJIIO;
MOJITOTOBKA K 3amura
JICKIHAM; J1a0. 11a00pPaTOPHBIX OIK-1.1
HATHUSM; T Ne36; o
5.2 dotoadexr 1 | 2 > . pabor Ne36; OIK-1.2,
NPAKTHHECKHM | HHMBHIYANbHBIC | - o
3aHATUAM; JIOMaIIHUE 331a9H; '
KOHTPOIJIIO; AKP
MOATOTOBKA K
KIHSM; .
ﬂe3;[mu’ﬂﬁé6 WupuBuayaneueie | OIIK-1.1,
5.3 Dddexr Komnrona 1/11 1 . aKTI/I'-IeCK;/IM momanraue 3agaun;| OIIK-1.2,
P AKP OIK-1.3
3aHSTHUSIM;
KOHTPOJTIO;
MOATOTOBKA K 3ammra
JIEKLHKAM; J1a0. 11a00paTOPHBIX OIK-1.1
5.4 Teopust atoma BomOpoaa Ui 5 3aHATHUSM; pabot Ne41; OITK-1.2.
o bopy MPAKTUYECKUM | UHIUBHYyaIbHBIE OIK-1.3
3aHITHUSIM; JOMalIHUE 331a4H; '
KOHTPOJIIO; AKP
MOJTOTOBKA K
JICKIHAM; J1a0.
. 1 ’ Wunusunyanereie | OITK-1.1,
5.5 DneMeHTHl KBaHTOBOM 3aHATUAM; ]
MCXAHHKH 1 2 pAKTHIECKAM noMmainue 3agaun;| OIK-1.2,
AKP OIIK-1.3
3aHSTHUSIM;
KOHTPOJTIO;
MOATOTOBKA K 3amuTa
JIeKUMAM; J1ao. 11a00paTOPHBIX OIK-1.1
5.6 Artom Bomopoga B 1 5 3aHATHAM; pabot Ned?2; OHK-l-Z’
KBAaHTOBOW MEXaHUKe MPAKTHYECKHM | HHMBHIYaNbHbIE | 1' 3‘
3aHATUSM; JIOMaIlHUE 3a]1a4H; ’
KOHTPOJIIO; AKP
Hroro no pazaeny 6/41 13

6. ®usuka TBEPIOTO TENA




IIOArOTOBKA K
JIEKIMAM; j1a0.

6.1 ®usnyeckue CBOWCTBA 3aHATUAM; Vnmusunyamsusie |- OIK-1.1,
T];épI[LIX . 2 1/11 5 HpaKTI/I‘leCK;/IM nmomanraue 3agaun;| OIIK-1.2,
SAHATHAM: AKP OIIK-1.3
KOHTPOJIIO;
6.2 Craructuxa ;:If[r;;;?izg
Depmu-Jlupaka. 3;{5[TI/I’$[M' " | UnnuBunyansuele | OIIK-1.1,
O6pa3zoBanue 1 1 5 . aKTI/I‘leCK;/IM momanraue 3agaun;| OIIK-1.2,
JHEPreTMYECKUX  30H B p . AKP OIIK-1.3
3aHATHSM;
KpHCTaJlIe
KOHTPOJIIO;
MOATOTOBKA K 3amuTa
6.3 Knaccuueckas u He:;f;ﬁ;ﬁéﬁ nai%g?ﬁ.fr;lx OIIK-1.1,
KBaHTOBas TEOpHsI 1 2/11 1 5 . aKTI/I‘IeCK;/IM HHp B a_nm;me OIIK-1.2,
3JIEKTPONPOBOJAHOCTH P . AMBHILY | OIIK-1.3
3aHSATHAM; JIOMAIITHHE 3a/1a4H,;
KOHTPOJIIO; AKP
HUroro no pazaeny 4 2/11 3/11 15
7. ®usuka aroMHOTO sjipa |
2JICMEHTAPHBIX YaCTHII
ITOATOTOBKA K
7.1 CocraB aTOMHOTO sifpa He?i{iiﬁi{iéd Vnpusunyanbubie | OTK-1.1,
) Apa. 1 1/11 5 i momanraue 3agaun;| OIIK-1.2,
Mopenu cTpoeHus saep MPaKTHIECKUM AKP OIK-1.3
3aHATHIM; '
KOHTPOJIIO;
MIOATOTOBKA K Bamura
JEKUUAM; J1a0. 11a00paTOPHBIX OIK-1.1
7.2 PanroakTHBHOCTH 1 (42,61 1/11 | 4,15 SAHATHAM, pabor NeS1, Ne33; OIIK-1.2,
MPAKTHICCKUM | WHIUBHUIYaIbHbIC OIK-1.3
3aHSATHAM; JIOMAIlIHHUE 3a1a4H, '
KOHTPOIJIIO; AKP
MOJTOTOBKA K
7.3  Snepusie CaKIUU Hej;—::;ﬁ;ﬁ?& Mnwunyansusie |- OIK-1.1,
ﬁnepnaﬂilizpreTnKap HHH 1 /11 5 HpaKmquK;dM nomanraue 3anaun;| OIIK-1.2,
SAHATHAM: AKP OIIK-1.3
KOHTPOJIIO;
ITOATOTOBKA K
1.4 DJIeMEHTHI buzuku ﬂe;;{":;l‘;;;?ﬁ Mnwunyansusie | - OIK-1.1,
) 1 1/11 5 ’ nmomanraue 3agaun;| OIIK-1.2,
AJIEMEHTAPHBIX YACTHUI] MPAKTHICCKUM AKP OIK-1.3
3aHATHIM, ’
KOHTPOJIIO;
HWroro no pazaeny 4 |4/2,61| 4/411 [19,15
Hroro 3a cemectp 17 |117/3,6U| 17/101 |54,15 9K3aMeH
35/7,6 | 35/20,4 [143,1
Hroro no aucrurinae 35 " 1 5 3a4eT, IK3aMEH




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

Jis  peanu3anuu  NPEelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTBl B KauecTBe
00pa30BaTeNbHbIX TEXHOJOIMI MCIONb3YIOTCS TPAAUIMOHHAS, WHTEPAKTUBHAs M AaKTUBHAs
dbopmbI OOyUEHHS.

Tpaguumonnas ¢opma oO0ydeHHs peaTu3yeTcss MPEUMYLIECTBEHHO INPH MPOBEICHUH
JICKLIMOHHBIX 3aHATHH, HA KOTOPBIX M3JIaral0TCsl OCHOBHBIE TEOPETHUYECKUE NOHSATHS, 3aKOHBI U
OPUHIUIB! PU3UKH. YacTh JEKIIMOHHBIX 3aHATHIA IPOU3BOIUTCS C IIOMOILIBIO MYJIbTUMEIUITHOTO
00OpyJOBaHUS, 4YTO IIO3BOJISIET IOBBICUTH MH(OPMAIMOHHYIO HACBILIEHHOCTh Y4eOHOIo
nporecca W YIYYIIUTh BOCIpHATHE mosydaemMod uHpopmarnuu. KoHTekcTHoe oOyueHHe B
paMKax JIEKIIMOHHBIX 3aHATUN IPOBOAMTCA 3a CUET IPUBEICHUS INPUMEPOB IPAKTHYECKOIO
NPUMEHEHHS U UCTIOJIb30BaHUS (DYHJAMEHTAIBHBIX (PU3NYECKUX 3aKOHOB U CIIEJCTBHIA U3 HUX B
npoeCCHOHATIBHON J1eATENIbHOCTH OOydarouierocs. JIEKIMOHHBIA MaTepuan 3akpervisieTcs B
X0/Ie JTa0OPAaTOPHBIX U MPAKTUYECKUX 3aHATHSIX

VY4eOHbIM MJIaHOM Ul OCBOCHUS AMCLUIUIMHBI IPEAYCMOTPEHO 68 4. 1a00opaTOpHbIX U
514. mpaKTUYECKHX 3aHATUH B MHTEPAKTUBHOW (Gopme. B paMkax MHTEPaKTHBHOTO OOydeHHs
IPUMEHSIOTCS paboTa B KOMaH/E, UHIAMBHyaJIbHOE OOy4eHHUE, a TAaKKe MPH HCIOJIb30BAHUU
HuTepHeT-pecypcoB it HorcKka HH(GOpMaIUK ITPU MOATOTOBKE K 3allluTe Ja00paTOPHBIX padoT.

CamocrosaTenbHass paboTa CTYJEHTOB CTUMYJIMPYET CTYACHTOB K CaMOCTOSATENbHOM
npopaboTKe T€M B IpoLecce IMOATOTOBKM K CEMHHAPCKUM 3aHATUSM, TECTOBBIM padoTam,
JK3aMEHY.

Pe3ynbrar 00yueHuss KOHTPOIUPYETCS ABYMsI IK3aMEHAMU.

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B mpuoxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUS POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Memunuenko, B.. ®usnka [DnekrponHslil pecypc] : yueOnuk / B.M. [lemuaueHko,
N.B. Jlemunuenko. — 6-¢ u3m., nepepad. u momn. — M.: MHOPA-M, 2016. — 581 c. — Pexum
nocry-na: http://znanium.com/bookread?2.php?book=469821 — ISBN:978-5-16-010079-1.

2. KysnenoB, C.H. ®usmka: Mexanuka. MexaHudeckne KojeOaHWsI ¥ BOJHBI.
MonekynsipHast ¢pusuka. TepmoanHamuka [DnekTpoHHbIA pecype] @ YuebHoe mocobue / C.U.
Ky3Henos. - 4-e u3a., ucnp. u gomn. - M.: By3osckuii yae6nuk: HUL] UH®PA-M, 2014. - 248 c. —
Pexxum no-ctyna: http://znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-101026-6

3. Kyznenos, C.1. ®uzuka: OCHOBBI 2JIEKTPOAMHAMHUKH. DJIEKTPOMAarHUTHBIE KOJIEOaHHSI
U BOJIHBI [ DneKTpoHHBIH pecype] | Yuebnoe nocodue / C.1. Ky3Heros. - 4-e u3f., UCIp. u JIOII. -
M.: By3osckuii yuebnumk: HHUL[ HNHOPA-M, 2015. - 231 c¢. — Pexum pgocryna:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3nemnor, C.M. ®usuka. BomHoBas ontuka. KBaHTOBas mnpupona H3TydeHUS.
DJIeMEHTBI aTOMHOM U siiepHO# (u3uku [DnekTpoHHsbIid pecype] : Yueb. noc. / C.U. Ky3Henos,
AM. Jluznep - 3-e u3x., nepepad. u gon. - M.: Byszos. yue6.: HUL[ UH®PA-M, 2015 - 212 c. -
Pe-xum nocryna: http://znanium.com/bookread?.php?book=438135 — ISBN



http://znanium.com/bookread2.php?book=469821
http://znanium.com/bookread2.php?book=412940
http://znanium.com/bookread2.php?book=424601%20
http://znanium.com/bookread2.php?book=438135%20

978-5-16-100426-5

0) lonoJiHMTE IbLHASA JIUTEpaTypa:

1. Borauea, N.}FO. Mertoauka pemenus 3anau no ¢usznke. Mexanuka [DIeKTpOHHBIN
pecypc] : yueonoe mocodbue / N.YO. borauesa, O.H. Bocrpokuyrosa ; MI'TYV. - [2-e u3a., moaror.
no meu. u3f. 2017 r.]. - Marauroropck : MI'TY, 2018. - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true

2. Pemenne 3amau mo xkypcy obmieit ¢usuku [Tekcr]: yued. mocobue / [H.M Poraues,
[".1O0. banannuna, W.I1. 3aBepmmackuii u np.]; mox pen. H.M. Porauesa. — 2-e uzn., ucrp. — CII6.:
Jlans, 2008. — 304 c.: un. — (YueOHuku s By3oB. CnernumanbHas juteparypa). — ISBN
978-5-8114-0855-9.

3. ®u3nka TBEpJOro Tejaa, aToMa W aTOMHOTO sijipa [DJIeKTPOHHBIN pecypc] : yueOHoe
noco6ue [ By30B] / C.A. Byrakos [u ap.] ; Marauroropckuii roc. Texuundeckuii yH-1T um. I, U.
Hocoga. - Marautoropck : MI'TY um. I'. . Hocora, 2019. - 3aru. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true

B) MeToaunyeckue ykasaHus:

1. Mexanuka. MonekynsapHas (U3MKa W TEpMOAWHAMHKA [DIIEKTPOHHBIH pecypc] :
naboparopusblii npaktiukym / E.H. Acranos, 3.H. Botuesa, JI.C. Jlomkenkosa u ap. ; MI'TY. -
Marnutoropck  :  MITY, 2016. - 3arm. ¢  Turyn. o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M.B. DnekTpocTaThka M TOCTOSHHBIA TOK [DNEKTPOHHBIA pecypc] :
npaktiukyM / M.B. Beuepkun, O.B. Kpusko, E.B. Makapuesa ; MI'TY, UH-T sHepreTuku u
aBromatuku, Kad. ¢usuku. - Maruutoropck : MI'TY, 2012. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. Capuenko, lO.U. IlepemeHHbIii TOK [DNEKTpOHHBIA pecypc] : J1abopaTOpPHBI
npaktukym / FO.U. Cauenko, O.H. Boctpoknyrosa, H.W1. Mumenesa ; MI'TY . - Marautoropck

MITY, 2018. - 3arn. c TUTYJL. JKpaHa. - URL:
httos://maatu.informsvstema.ru/unloader/fileUnload?name=3529.ndf&show=dcataloaues/1/1515

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecneuenne

Haumenosanue I10 Ne norosopa Cpoxk aeicTBus JTUIIEH3UN
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip cB00OOHO pacrpocTpansemoe [10 OECCPOYHO
FAR Manager cB000HO pacnpocTpansemoe 110 OeccpouHO
MS Office 2003 |y, 135 o1 17.09.2007 GeccpouHo
Professional

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HaszBanue kypca Cchlika
OnekTpoHHas 0a3a nmepuoaMyeckux m3nanui East View
Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/



https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515

HauumonansHas nH(})OpMaAITMOHHO-aHATUTUYECKAS

cucreMa — POCCUICKUI MHIEKC HAYYHOTO LIUTUPOBAHUS
(PUHII)

URL:
https://elibrary.ru/project_risc.asp

ITouckoBass cucrema Axagemus Google (Google
Scholar)

URL.: https://scholar.google.ru/

WNudopmannonnas cucrema - EnuHoe okHO AocTyna K
MH(OPMaLMOHHBIM pecypcam

URL: http://window.edu.ru/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC o0OecrieyeHue JUCHUITIIMHBI BKIIFOYACT:




VYueOHbIe ayAUTOPHM Ui TPOBEICHUS 3aHATUH JiekipoHHOro Tuma (Ne388, 394)
MynbTrMeauiiHBIE CPEICTBA XPAaHEHHUS, [IEPEJauy U NPeICTaBICHH HHPOPMaLUH.

VYuebHas ayquTopus A7 IPOBEACHNUs J1abopaTopHBIX padot: Jlaboparopus « MexaHukw,
MOJICKYJIApHON  ¢u3ukun u  TepMoauHamuku»  (Nel75)  JlaGopaTopHble  yCTaHOBKH,
U3MEpPUTENbHBIE IPUOOPHI 1J1s1 TPOBEACHUS J1a00paTOPHBIX padoT:

1. bannucTuueckue MasiTHUKH.

2. Mastauk O6epOexa.

3. dusnueckuii MassTHUK.

4. Nocka l'anbTOHA.

5. JlaGopaTopHasi yCTaHOBKa JUI MCCIIEJOBAHUS paclpelleIeHUs] TEPMOIJIEKTPOHOB 110
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTopHas ycTaHOBKa MJIs ONpEAETeHUs IOKa3zaTeled aauadbarel Yy METOJIOM
Knemana u /Ie3opma.

7. JJabopaTopHasi ycTaHOBKa I IPOBEPKU 3aKOHA BO3pPACTaHUS SHTPOIMHU B IpoLEcce
g dy3un ra3oB Ha MOJIEIU MTEPEMEIINBAaHUS IAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pAacTaHMs SHTPOIIUM B IIpoLECcce
TEIUIO00MEHA.

9.VcranoBka mnaGopaTopHas M M3y4EHUs 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka JsaboparopHas Ui HCCIEIOBAaHUS TEIUIOEMKOCTH TBEpPAOIro Tena
"M®-TET-M".

11. VYcranoBka naGopaTopHas Ui ONpeAeieHUs YHUBEpPCAIbHOW ra30BOM IOCTOSHHON
"M®-OI'TI-M".

12.Ctenp mabopaTOpHBIiA ra30BbIE MTPOLIECCHI.

13. MepuTenbHbBII HHCTPYMEHT.

VYuebHas aymutopus A8 npoBeldeHHs jabopaTopHbiX — pabor:  JlabGopatopus
«Qnekrpuyectsa 1 ontuku» (Nel79) JlabopaTopHble YCTaHOBKHM, U3MEPHUTENbHbIE IPUOOPHI IS
IpOBe/IeHUs 1a00paTOPHBIX padoT:

1.JlabopaTopHas ycTaHOBKa JJIsl UCCIIEIOBAHMS 3JIEKTPOCTATUYECKOTO MOJISI C IIOMOILBIO
OJIMHAPHOTO 30H/1a.

2. YcTaHOBKA JUTS ITYHTUPOBAHHS MIJUTHAMIIEPMETPA.

3. YcranoBka 1abopaTopHas 11l ONpeieNeHUsl ”HIYKTUBHOCTH COJICHOM1a U MAarHUTHOM
MPOHUI[AEMOCTH.

4. YcraHoBKa jabopaTopHasi A7 M3ydeHHs Pe30HaHCa HaIpsDKEHUH M onpenesieHus
WUHIYKTHBHOCTH

5. JIaboparopHasi ycTaHOBKa JUIsl M3y4YEeHUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TU(GPaKIUOHHOMN PEIIeTKH.

6. JlabopaTopHas yCTaHOBKa JUIs ONpENeNIeHUs pajuyca KPUBU3HBI JMH3BI U JUTHHBI
CBETOBOM BOJIHBI C TOMOMIbIO KoJiel] HptoToHa.

7. JlaboparopHasi ycTaHOBKa JUIsl ONpPEAETCHUs KOHILIEHTPALMM PacTBOPOB caxapa U
ITOCTOSIHHOW BpAIllCHUS.

8. IcTOYHMKM UTAaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocreit Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Maras3un unayktuBaocteit Time Electronics 1053.

12. Marasusns! conpotusienuii P-33.

13. Mynstumerps! nudpossie MAS-838.

14. Mynstumetpst APPA 106,203,205.

15. Ocummnorpad nByxkananeubiii GOS-620 FG.

16. ITonapumerp CM.

17.MepuTenbHbIi HHCTPYMEHT.

VYuebHas ayaAuTOpus Ul IPOBEJeHU 1abopaTopHBIX padboT: JlabopaTopus «ATtoma,



TBepaoro Tena, sapa» (Nel77) JlaGoparopHble YCTaHOBKH, HM3MEpPHUTEIbHBIC NPHOOPHI s
MIPOBEICHUS JTAOOPATOPHBIX PAOOT:

1.Jlaboparopuas ycranoBka jiyis "M3yuenus BHemHero porodddexra’.

2. YcraHOBKa JJIs M3y4EHHUS! CIIEKTpa aromMa BOAOPOJA U OIpPEAeTCHHS IMOCTOSHHOM
Punbepra.

3. YcranoBka 1abopaTtopHas Jis ollpeieJieHus OTeHIMana BO30YyXKIeH s ra3a.

4. YcTaHOBKa JJIs1 OTIpeIeNIeHUs JUIMHBI POOETa YacTHUIl B BO3TyXe€.

5. U3mepurens ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocumnorpad npyxkananbnbeiii GOS-620 FG.

9. MepuTenbHBI HHCTPYMEHT.

Y4eOHble ayAuTOpHH IS TPOBEACHHS TPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOJISI M MPOMEXyTOYHOM artectammu (Nel8S5,
198, 181, 183) NuTepakTuBHAsK 1OCKA, TPOECKTOP;

MynabTUMEAUNHHBIN TPOEKTOP, SKPaH.

Y4eOHbIC ayIUTOPUU JIJIST BBITOJIHEHUS KYPCOBOTO MPOSKTHPOBAHMSI, TTOMEIICHUS IS
caMocTosATeNIbHON paboTel. (Nel82) IlepconanmbHbie kommbioTepsl ¢ maketom MS Office, ¢
BBIXOJIOM B IHTEpPHET U C JOCTYNOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPETY
YHHUBEPCUTETA.

[Tomemenne Ui XpaHeHUs] W OPOPHIAKTUYECKOTO OOCIY)KMBaHHUS — y4eOHOTO
obopymoBanusi (Nel79a, 191) Cremnaxku, ceiidbl aasi XpaHEeHHS Y4eOHOTO 00OpPYIOBAHHUSL.
WHCTpYMEHTHI [T peMOHTa 000pYyI0BaHUSI.



Ipuioxenne 1

Y4yeOHO-MeTOoAUYeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[lo pgucummumHe «®u3MKa» NPEAYCMOTPEHA  ayIUTOpHAas W BHEAyIUTOpHAs
caMmocCTosTeNIbHas paboTa 00ydJaroIIMXCsl.

AynuTopHasi caMOCTOsITeNbHas pabdoTa CTYJICHTOB MPEIoaraeT peuieHue KOHTPOIBHBIX
3ala4 Ha MMPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe ayIMTOPHBbIE KOHTPOJIbLHBIE padoThl (AKP):

AKP Nel «Mexanuka. Mosekyasipaasi pusuka. TepmoaguHaMuka»

1. Pajuyc-BeKTOp 4acTHIIBI H3MEHSETCS 110 3aKony: I =5t%1 + j + 2tK.

Omnpenenutb: 1) ypaBHEHHE TPACKTOPUU YACTHIIBI, 2) CKOPOCTh U YCKOPEHHE YaCTUIIBI B
MoMmeHT BpemeHH fo=1 c; 3) kacaTenbHOE U HOpPMaJbHOE YCKOPEHHE TOYKH B 3TOT K€ MOMEHT
BpPEMEHH.

2. OnuH MOJb WJEATBHOIO OJHOATOMHOIO Ta3a COBEPILAET IPOLEcC
1-2-3. To = I00K. Ha yuactke 2-3 K ra3y MOJIBOJAT KOJHUYECTBO
temnotel Q23 = 2,5 x/loc. Haitnute oTHOmeHue paboThl A123, > |
COBEpILIAEMOM ra30M B XOJIe IpoIiecca, K KOJMYECTBY TeIUIOTHl  Q1-2-3, /4
IIOIJIOIEHHOMY T'a30M. ol ,

3. Ha 6apaban panguycoM R = 15 cm HamoTaHo HUTH. K KOHIY HUTH MPUBS3aH Ipy3 Maccod M =
800 T, KOTOpBIH omyckaeTcss ¢ yckopeHHeM a = 1,5 m/c?. Ompenenute MOMEHT HMHEpIHH
Oapabana.

4. Crepxenb nnuHod 1,5 M u maccoil 10 Kr MoKeT BpalaTbCsi BOKPYI HETOJBUKHOW OCH,
pOXOoALIeH Yepe3 BepXHHUM KoHell cTepxHs. B cepenuny cTepkHs ynapser myist maccoi 10 T,
JeTAas B TOPU30HTAILHOM HallpaBieHUuU co ckopocThio 500 M/c u 3acTpeBaeTr B crepkHe. Ha
KaKOH YroJ1 OTKJIOHUTCSI CTepXKeHb nocia ynapa’?

5. OnpenenuTe, MpH KakoW TemrmepaType ras3a, COCTOSIIEr0 M3 CMECH a30Ta U KUCIOPO[a,
HanboJIee BEPOSTHBIC CKOPOCTH MOJICKYJI a30Ta ¥ KHCIIOpOoia OyIyT OTIIMYATHCS IPYT OT JIpyra
Ha Av = 30 m/c?

AKP Ne2 «Juexkrpocratuka. [locTosiHHBINH TOK. MarHuTHOE 110J1e»

1. B Ttpex BepmmHax KBagpara co CTOpoHOM a=40 cM HaxXOIATCA OJMHAKOBBIE
NOJIOKUTENbHBIE 3apsfapl mo 6,4 HKu kaxnapiii. HaliTh HanpsyKEeHHOCTh M MOTEHIIMAI
ANIEKTPUYECKOT0 TOJII B YETBEPTOM BepuIMHE. PaccumTaTe pa3HOCTh NOTEHIMAIOB MEXKIY
LIEHTPOM KBaJpaTa ¥ 4eTBEPTOU BEPLINHOM.

2. Ha puc. €=1,0 B, €=2,0 B, €3=3,0 B, rn=1,0 Om, r2=0,5 Owm, I
rs=1/3 Om, R1=1,0 Om, R3=1/3 Om. Onpenenure: 1) cuisl TOKa I
BCEX YyYacTKax IIenH; 2) TEIUIOBYKD MOIIHOCTh, KOTOpas
BBIJICTISIETCS] HA COMPOTHBIICHUHU R3.

c1, 0

BO

R £2. 2

1
Az

3 Konpgencarop ¢ eMkocThio 4 MKD 3apsauim OT UCTOYHHKA TOKa C HampspbkeHueM 36 B u
IPUCOCTMHMUIIN B Toukax A u B ¢ Garapeell He3apsKEHHBIX KOHJICHCATOPOB, U300pakeHHON




Ha pucyHke k 3amade 15.3. [lpuuem C1=3Mk®, C=5 mx®d, C3=24 mx®d. Haiitu 3apsn,
KOTOPBI 1mocie 3Toro Oyaer uMmerh KoHaeHcatop Cs, U U3MEHEHUE OOIIel HEpPruu Bcex
YeTbIpeX KOHJEHCATOpPOB.

4. Kpyrosoii BUTOK paguycoM R=15,0 cM pacronoxkeH OTHOCUTENBHO OECKOHEYHO JTTMHHOTO
MIPOBO/IA TAK, YTO €ro MJIOCKOCTh MapajuiebHa MpoBoAy. [leprneHauKysp, BOCCTaHOBIECHHBII
Ha MPOBOJI U3 LIEHTPA BUTKA, SIBJISETCS HOPMAJIbIO K MJIOCKOCTH BUTKA. CHjla TOKa B MPOBOJIE
11=5A, cuna Toka B BUTKe TOKH |>=1A. PaccrosiHue OT 1ieHTpa BUTKa 10 mpoBoaa d=20 cm.
OrnpenennTe MAarHUTHYIO MHJIYKIKIO B IIEHTPE BUTKA.

5. Ha pacctossHum a = 1 M OT IJIMHHOTO MPSAMOro IpoBoja ¢ TokoM | = 1kA HaxomguTcs
KoJplo paguycoM I = 1 cm. Konbllo pacronoxeHo Tak, YTO MAarHUTHBIM TMOTOK,
MIPOHM3BIBAIOIINN €ro, MakcuMasieH. OmnpeaennuTe, Kakoi 3apsia MpoTedeT MO KOJIbIY HpH
BBIKJIFOYEHHUH TOKa B poBoJie. ConpoTusienue kospla R = 10 Om.

AKP Ne 3 «BosiHoBasi ONITHKA»

1. [InockoBbIyKIIask CTEKIISTHHAS JIMH3A C paJuyCcOM KPUBU3HBI cpeprudeckoil moepxHoctu R
= 12,5 cM mpmwxkara K CTEKJISIHHOM IUIAaCTHHKE. /lnameTrp HEKOTOpOro TEMHOIO KOJbLA
Herotona B orpakennoM cBere di = 1,0 MM, IuaMeTp K€ TEMHOTO KOJIbIA, MOPSIKOBBIM
HOMEp KOTOpOro Ha 5 enuHull 6oubiie, d2 = 1,5 mM. OnpeenTh JUIMHY BOJHBI CBETA A.

2. Ha nudpaknmonnyto pemeTky nmagaeT HOPMajbHO MYYOK CBETa OT Pa3psiAHOU TPYOKH,
HANOJTHEHHOW BOIOpoAOM. YeMy HokKHA OBITh paBHA IOCTOSHHAs PEHIETKH, YTOOBI B
HarpapjieHuu ¢ = 41° coBnaganu Ase MMHUM: A1 = 6563 A (MakcHUMyM TpeTbero nopsjka) u
A2 =4102 A (MakcUMyM 4eTBEpPTOro MopsaKa)?

3. [lepBslii MONSIPU3aTOp YCTAHOBJIEH TaK, YTO €r0 IMJIOCKOCTh MPOMYCKaHHs BEPTUKAIbHA,
BTOPOil MONAPH3AaTOP Ppa3BEpHYT IO OTHOIIEHHIO K mepBoMy Ha yroa 20°. Bo ckonbko pas
U3MEHUT HWHTEHCHUBHOCTh E€CTECTBEHHOIO cBeTa Takas cucreMa? Ilog kakum yriom K
BEpPTUKAJIC HY)KHO YCTAaHOBUTH TPETHUM MOJSPU3ATOP, YTOOBI CBET Yepe3 TaKyl CHUCTEMY HE
npouen?

AKP Ne 4 «kKBanToBas Mexanuka. KBanroBasg MexaHuKa»

1. Yepnoe Teno Harpenu ot temnepaTypsl 600 K no 2400 K. Bo ckoibko pa3 yBenuumiach
oOmiass TeroBas dHEprus, usimydaemas TenoM? Ha CKoJIBKO M3MEHWIAch AJIMHA BOJIHBI,
COOTBETCTBYIOIIIAasl MAKCUMYMY SHEPTUU U3JTYYEHMsI U CIIEKTPAJIbHBIN COCTaB U3IY4YECHHUs?

2. ®otoH c 3Heprueit 1 MaB paccesiiics Ha cBo0O0IHOM HOKoUBIIEMCs ekTpone. Haittu yron
paccesHUsT (OTOHA M KUHETUYECKYIO HSHEpPrui0 3JEKTPOHA OTAa4dH, €CIM B pe3ysbTaTe
paccesiHUs ITTHHA BOJIHBI (DOTOHA M3MEHUIIAch Ha 25%.

3. Ilpu moodepenHOM OCBELIEHMH MOBEPXHOCTH HEKOTOPOrO MeTajljla CBETOM C JUIMHAMU
BosiH 0,35MkM u 0,54 MKM OOHapyXWJIHM, YTO COOTBETCTBYIOLIHME MAaKCHMYyMbl CKOPOCTHU
(OTO3EKTPOHOB OTJIMYAIOTCS JIPYT OT JApyra B 2 pasa. Haiitu paboTy BbIXOAa 3JIEKTPOHOB C
MOBEPXHOCTHU TOr0 METAJLIA.

4. Tly4ok TapaiienbHO IBIKYIIMXCS AJEKTPOHOB, MMeromux ckopoctu 108 m/c, mamaer
HOpMaJIbHO Ha auadparMy c JUIMHHOM mienbto mupuHoM 1 Mxm. Ha skpane 3a mienpio Ha
paccrosnuu 0,5M oOpasyeTcs qudpakiunoHHas KapTuHa. OnpenenuTs JIMHEHHOe paccTOsIHUE
MeXy TU(pakIMOHHBIMA MUHUMYMaMHU IEPBOTO MOPSIKA.

5. Bo ckonbko pa3 n1edpoiiieBckas ATMHA BOJHBI YaCTHIIBI MEHbIIIE HEOTPEAECTICHHOCTH AX ee
KOOPJIMHATHI, KOTOPasi COOTBETCTBYET OTHOCUTEILHON HEOIpeIeJIeHHOCTH UMITynbea B 1% ?

6. DIIEKTPOH HAXOJIUTCA B OECKOHEUHO TTyOOKOH MOTCHIMANIBHOU siMe mmpuHoH €. B xakmx
TOuKax B uHTepBajie () <x < { IUIOTHOCTb BEPOATHOCTH  HAaXO0KJIEHUS 3JIEKTPOHA HA IEPBOM
U BTOPOM JHEPreTHYECKUX YPOBHSIX OJMHAKOBAa? BBIYMCIUTH MIOTHOCTH BEPOSITHOCTH IS
ATHX TOYeK. PereHne noscHUTh rpaduyecku.




AKP Ne § «®@u3uka aTroMa u 1Apa»

1. BblMMCINTH WHAYKIUIO MAarHUTHOTO TOJS B LEHTPE aToMa BOJIOPOJA, OOpa3OBAaHHOIO
BpallleHUEM JJIEKTPOHA IO TepBOM OOPOBCKOW OpOUTE (CUMTATh BpALIAIOMIMICS SJIEKTPOH
KPYTOBBIM MTOCTOSIHHBIM TOKOM).

2. Iokosimuiica non He* ucmyctuin poToH, COOTBETCTBYIOLIMIA FOJIOBHOM JTMHKMU cepun Jlalimana.
Haiitu sHepruto, MMIyIsbc 1 Maccy 3Toro GoToHa.

3. Ipenapar “2U maccel M = 1 1 usnydaer 1,24-10* ¢ — wactun B cexynay. Haiinure nepuon
noJlypacmnajia 3Toro rnpemnapara, €ro HauaJbHYI0 aKTUBHOCTh U aKTUBHOCTH uepe3 1Mpj Jer.

4. SAnpa nutus-7 GomOapaupyroTcs IpOTOHaMU. B pesynbrare npoTekaHus sIEpHOM peakuuu
00pa3yroTcs 1B€ OAMHAKOBBIX yacTulbl. HaliT uMiynbscsl 3Tux yactuy. Ilox kakum yrioM oHu
pazneratorcs? CuuTtaTh, YTO SAPO-MMILEHb HEMOABM)KHO, a SHEPrUsl HAJETAIOIIErO IIPOTOHA
paBHa 2,6M»>B

BHeayauTopHas caMOCTOsITeIbHasi padoTa OOyd4arOLIMXCS OCYLIECTBISIETCS B BHUJE
U3y4YEHHsI IUTepaTyphl 10 COOTBETCTBYIOLIEMY pa3Jiely ¢ NpopabOTKON MaTepHaia; MOAr0OTOBKU
K BBIIIOJHEHUIO JTAOOPAaTOPHBIX paboT MO (H3HKe, MOATOTOBKM K CEMHHAPCKUM 3aHATHUSM U
BBIIIOJIHCHUE UHIUBUYaIbHBIX 3a1aHUMN.

HEPE‘IEHL TEM JJIA IIOATOTOBKH K CCMHUHAPCKUM 3aHATUAM:
Tema 1. HpI/IMeHCHI/IC 3daKOHOB COXpPaHCHUS UL OIPCACIICHUA CKOPOCTH II0JICTA ITYJIN

1. Umnynec marepuallbHOM TOYKM. MMIynbc cuUCTEMBI. 3aKOH COXPaHEHUs HMITYJbCa.
[{enTp Macc cucTeMbl MAaTEPUAIbHBIX TOUEK.

2. MoMeHT uMIyibca 4acTulbl. MOMEHT UMITyJIbCa CUCTEMBI. 3aKOH COXPAaHEHUS! MOMEHTA
MMITYJIbCA CUCTEMbI MaT€PUAIbHBIX TOUEK.

3. PaGora cunbl. MomHocTh

4. KoHcepBatuBHble (NOTEHLMaNbHbIE) CHibl. [loTeHIManbHAs >SHEPrUs CHCTEMBbI
MaTepuaibHbIX TOYEK. CBs3b CHIIBI U IOTEHIUAIBHON DHEPTHH.

5. Kunernueckas 3Heprus CUCTEMbl MaTEpPUATIbHBIX TOYEK

6. 3aKOH COXpaHEHHs MEXaHUUECKON SHEPTUH CUCTEMbI MaTepUAJIbHBIX TOUYEK

7. YIpyrue u Heynpyrue coyaapeHus.

Tema 2. JlunamMuky BpaiaTenbHOTO JBUKEHUS TBEPAOIO Tella BOKPYT HETIOABM)KHON OCH

l. AHanmoruss XapakTEpUCTUK W YpPAaBHEHMI IIOCTYNATEIIbHOIO W BpallaTeIbHOTO
JBIKEHUS.

2. OCHOBHOE ypaBHEHHUE JUHAMUKH MMOCTYMATEILHOTO JIBIKEHUS (1B BUJIA).

3. OcHOBHOE ypaBHEHHE TMHAMUKH BpalllaTeIbHOTO ABMKCHUS (IBa BUA).

4. MOMEHT CHJIBI U MOMEHT UMITYJIbCA.

5. MOMEHT uHepIUHu TBEPAOIo Tea.

6. Teopema IlTeitHepa.

7. Ilpumenenue teopemsl LllTeiiHepa U CBOMCTBA aJAUTUBHOCTM MOMEHTAa MHEPLUUU B
MPOCTHIX CITyYasix.

Tema 3. D1eMEeHTBI CTATUCTUYECKON (HU3UKH
1. /IBa MmeToa OomMcaHusl MAaKPOCKOTTMYECKUX CUCTEM.

2. IlapameTpsl COCTOSIHUSI.
3. PaBHOBecHBII Tiporiecc.




4. OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUUECKOM TEOPUH ra30B.
5. YpaBHEHHE KHHETUYECKOW TE€OPUH T'a30B.

6. DHeprusi MOJIEKYJI rasa.

7. Pactipenenenne MakcBesia.

8. Ananu3 pacnpeznenenus Makcsesia.

9. XapakTepHble CKOPOCTH MOJIEKYJI HACATBLHOTO Ta3a.

Tema 4. [lepBoe Ha4aJI0 TEPMOJUHAMUKHI

1. JlaBnenue u temmneparypa ¢ Touku 3peHuss MKT. YpaBHeHue cOCTOSIHUSA HI€TIBHOTO
rasa.
. [lepBoe HavyasI0 TEPMOJAUHAMUKH.
. Pactipeieniearie sHEpruu MO CTENCHSIM CBOOO/TBI.
. BHyTpeHHss sHeprus Kak QyHKIHS COCTOSIHUS CUCTEMBI.
. Pabota kak ¢yHKIMs nporecca.
. U3oTepmMuueckuit, N30XOpUYECKUI 1 U300apUYECKUI TPOIECCHI.
. TemmmoemkocTh. OTHOMIEHUE TermoeMKocTel. [lokazarens aquadaTsl.
. Annabarnyeckuii mporecc. YpaBuenue [lyaccona.
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Tema 5. Bropoe Hauano TepMOJAMHAMUKHA

1. OO6parumblie U HEOOpPATUMBIE MPOIIECCHI.

2. Bropoii 3aK0H TepMOAMHAMUKH.

3. [IlpuBeneHHOE KOJIMYECTBO TEIUIOTHL. OHTponua Tena. CBoWcTBa 3HTPONUU
M30JIMPOBAHHOMN CUCTEMBI.

4. H3MmeHeHHE SHTPONUU B U30IpoIeccax ¢ UACATbHBIM ra30M.

5. TepmonuHamu4eckass BEPOSTHOCTh COCTOSIHHSI CHUCTEeMbl. CTaTHCTUYECKHH CMBICIT
BTOPOTO Hauajla TEPMOJANHAMUKH.

Tema 6. MccnenoBanue 3JeKTPOCTATHIECKOTO MOJIS C ITOMOIIIBIO OJMHAPHOTO 30H,1a

1. DnexTpocraTueckoe noje. DnekTpudeckuii 3apsa. 3akoH Kynona.
2. HanpskeHHOCTB 3JIeKTpocTaTHUecKoro nos. [IpuHunn cynepno3uuuu.

3. IToroxk Bextopa £ . Teopema Iaycca.

4. IloTeHIIMATIBHOCTD 3JIEKTPOCTATUYECKOTO MOJs. Teopema 0 HUPKYIALUH.

5. CBs3b MEXYy HAIPSHKEHHOCTHIO U TOTEHIIUAJIOM.

6. 'eomerpuueckoe onvcanue noss. CUnoBble TUHUU. DKBUIIOTEHIINATIbHBIE TTOBEPXHOCTH.

Tewma 7. IIOCTOSTHHBIN 3JIEKTPUYECKUH TOK.

1. Dnexrpuueckuit Tok. [INOTHOCTH TOKa. YpaBHEHHE HEMPEPHIBHOCTH.

2. 3akon Oma mi1s8 OAHOPOJHOrO YydacTka menu. COnmpoTHBJIEHHWE MNPOBOIHUKA.
CoeanHeHnEe CONPOTHUBIICHUH.

3. 3akoH Oma mig HeOTHOPOAHOTO ydacTka 1enu. Croponnue cuibl. DJIC.

4. Tlpasuna Kupxroda.

5. MomnocTts ToKa. 3akoH J[xkoyns-JIenna.

Tema 8. 3ydyeHue pe3oHaHca HANPSHKEHUN U ONpeIeSICHUE MHIYKTUBHOCTH KaTYIIKH

1. Pe3oHaHCHBIM KOHTYP.
2. BeiHyX/IeHHbIe Koie0aHus B KOHTYpeE.



3. Caur ¢a3 mexay BHemHel I/1C 1 TOKOM B KOHTYpe.
4. ITonHoE CONPOTUBIICHHE B LIETIM IEPEMEHHOT0 TOKA.
5. Pe3onanc HanpspKeHUM.

6. AMITUTY/1a CUJIbI TOKA IIPU PE30HAHCE HAIIPSKEHUM.
7. BextopHas nuarpamma.

Tema 9. MarauTHoe nosie. DJI€KTpOMarHuTHasE MHIAYKLUS

1. McTOUHMKY MarHuTHOTO 1oJjsl. MarHuTHOE 1oJie JBUKYLIErocs 3apsaa U IPOBOJHUKA C
TokoM. 3akoH buo-CaBapa.

2. I1oTOoK 1 IUPKYISILKS BEKTOpa MHIAYKIMU MarHuTHoro noiis. Teopema ["aycca u Teopema
0 LUPKYJIALHUH.

3. Cuna Jlopenna. [IBikeHue 3apsHKeHHON YaCTHIIBI B MArHUTHOM TIOJIE.

4. Cuna Amrepa.

5. 3akoH anekTpoMaruutHoM uHAYKIU @apanes. [Ipasuio Jlenna.

6. BuxpeBoe 311eKTpuiecKoe moJe.

7. SIBnenue camouHaykuuu. MuayktuBHoCTh. CoJeHOU.

8. DHeprus KOHTypa ¢ TOKOM U MarHUTHOTO TIOJIS.

Tewma 10. MaTepdepenius cBera

1. DaeKTpOMarHUTHBIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

3. UuTepdepeniius ceera oT 1ByX HCTOYHUKOB.

4. UnTepdepeHiius cBeTa oT III0OCKONapalieTbHOM TACTUHKH.

5. UnTepdepeniius cBeta oT MIACTHHKYU nepeMeHHoi TonuuHbl. Konbiia HeioToHa.
6. [Ipumenenue unrepdepeHium cBera.

Tema 11. Iudpakuus cBera

1. SAABnenue nudpakunnu. OcoOeHHOCTh AMPPAKIINU CBETOBBIX BOJH. udpakuus Openens u
®payHrogepa.
2. Ilpunnun I'toiireHca-®dpenens. YNOpoIIeHWE BBIYUCICHUH C MOMOIIBIO BEKTOPHOM
JarpaMMmBl.
3. Iudpakuust OpeHens Ha KPyriioM oTBEpCcTUU. 30HbI DpeHers.
4. Tudpakuus PpayHrodepa Ha y3Koil NpSIMOTUHEHHON Ienu. YCloBUS MaKCUMyMa U
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETa OT yria Judpakiuuu.
5. Jdudpakunonnas pemierka. OCHOBHBIE XapaKTEPUCTUKU AU(PPAKIIMOHHONW DPEHIETKH.
VYcn0Bus I1aBHBIX MAKCUMYMOB U MUHUMYMOB U J00aBOYHBIX MUHUMYMOB.

Tewma 12. ITongapusanus ceera

1. TTonsgpu3zanms cBeta. EcTeCTBEHHBIN W NOJISIPU30BAHHBIN CBET.

2. Ionspu3zanus cBeTa Npu OTPAKEHUH U NperoMiieHnd. 3aKkoH bprocrepa.

3. llomspuzanus mpu ABOWHOM JydernpenomiieHnd. CBoWcTBa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTYYEH.

4. ITonsapuzauronnsle npu3Msl. [Ipusma Hukoos.

5. 3akoH Maintoca. AHanu3 NOJISIPU30BAHHOTO CBETA.

6. OnTryecky aKkTUBHBIE BELIECTBA. BpalieHue miocKocTy noiasipu3aluy CBETa.

Tema 13. KBanToBas nmpupoaa ceeta. KoprnycKyisipHO-BOJIHOBOU Tyainu3m



1. TeroBoe m3nydeHue abCOMOTHO YepHOro Tena. 3akoH Credana — bonbimana. 3akoH
cMenieHus: Buna.

2. KopmyckyasipHO-BOJIHOBOW TyaldW3M CBeTa. DHEprusi U umnynbc QoroHa. JlaBneHue
CBeTa.

3. ®oroaddext. 3akoubl hoTodrdpdexra. Dopmyna DiHIITEHHA.

4. 3ddext Komnrona. @opmyna Komnrona.

5. BosiHOBBIE cBOMcTBA yactul. JnuHa BoaHbl ae bpouns. [IpuHnun HeonpeneneHHoCTH
I'eitzenOepra.

Tema 14, 15. DaemeHTH KBAHTOBOM MEeXaHHKH

1. Ilnanerapuas monens aroma. [loctynarer bopa.

2. V3mydeHue aTtoMa BOJOPOJAa W BOJOPOAONONOO0HBIX cUCTeM. CHEKTpalbHBIE CEpHUH.
®opmyina banemepa.

3. CexkTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3mu.

4. KBaHTOBbIE UHKCIa, XapaKTEPU3YIOLIUE MOJIOKEHUE 3JIEKTpoHa B arome. KBaHToBaHue
sHeprun. KBantoBanue momeHTa umnysibca. CuH 3JIEKTPOHA.

5. Cxema sHepreTM4ecKHX ypoBHEW aToma Boaopojaa. [IpaBuma orOopa mpu aTOMHBIX
nepexoiax.

6. 3anoHeHne AIEKTPOHHBIX 000I0YeK B MHOTO3JIEKTPOHHBIX aromax. [Tpunmumn [aymu.

Tema 16,17.AToMHas u snepHas Gu3uka

1. SBnenne paaumoakTuBHOCTU. (OCHOBHOW 3aKOH paJUOAKTUBHOIO  pacmnaja.
PanunoakTuBHBIE PSAIBI.

2. CocTaB M XapaKTePUCTUKH aTOMHOTO siapa. SAnepHbie cunbl. KanenbHas u o6omoueqHast
Mozenu saep. Paauyc siapa.

3. Macca u 3Heprus CBs3u Aipa. Y IeJIbHas SHEPTUsl CBS3H.

4. SlnepHble peakiu. DHEPIUsl sIePHON PEaKIIUH.

5. YpaBHeHHE M DHEpPreTH4ecKkoe yciaoBHe o-pacnajga. CBs3b JHEPrUU O-YaCTHIBI C
nepuoaoM nonypacnaaa. TyHHenbHBIN 3G dekT npu a-pacnane. CIeKTp o-4acTHIl.

6. Xapakrtep crnekTpa y-usnydeHusd. [Iporeccsl B3auMOeCTBYS Y-KBAaHTOB C BEILIECTBOM.
3aBUCHUMOCTh HMHTEHCUBHOCTHU Y-M3JIyd€HUS OT TOJIIMHBI cjos BemecTtBa. CpaBHEHUE
MPOHMKAIOIEH CIIOCOOHOCTH PA3TUYHBIX BUI0B U3JTyUSHHUS.

7. Tpu Buna B-pacnaga. DHEpreTHYecKuil criekTp P-uactuil. ['umnoresa HEUTPUHO. 3aKOHBI
coxpaHeHus npu B-pacnaze. Jlentonsl. JlenTOHHBIN 3apsI.

Tembl JIsL CAMOCTOATEIBHOIO U3YyUYCHU A

1. Bemyxaennsie konebanus. Pesonanc

2. Bonnsl. YpaBHeHUE MI0CKOM BOJIHBL. Da30Basi CKOPOCTh, ITTMHA BOJIHBI, BOJIHOBOE YHCIIO.
WnTepdepenius u nudpakius MEXaHHYECKUX BOJH

3. MexaHuKa )KUJIKOCTEN U Ta30B

4. PeanbHbI€ ra3sbl

5. DIIeMEHTHI HEPABHOBECHOM TEPMOIUHAMUKHI

6. [IpyHIIMTT OTHOCUTEJIBHOCTH B 3JIEKTPOJMHAMUKE. MarHUTHOE 1MOJI€ KaK PEISTUBUCTCKUI
dpdexT

7. CepAeYHUKH B KaTyIIKax HHAYKTUBHOCTU. Buxpesbie Toku Dyko

8. BszauMopeiicTBUE W3Iy4eHHUsI C BEIIECTBOM: JAaBJICHHE CBETa, JIOMHUHECLCHIIHS,
dboToxumMHuecKue BICHUS, TUCTIEPCUS

9. DHepreTuYecKuil CIIEKTP aTOMOB U MOJIEKYJI, IPUPO/Ia XUMUUYECKON CBSI3U

10. SAnepnas dhusuka. TepmosinepHas sHEpTHsl. DHEpPreTuKa Oyaymiero



Ipuiio:xkenne 2

OIIEHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

a) [lnanupyembie pe3yJbTAThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUSA IPOMEKYTOUHON aTTeCTAlUM:

Kon
WHIUKaTOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeCTBA

OIIK-1: Cnoco0en pemath 3a1a4u nNpogecCMOHAIbHOM 1eATeJILHOCTH, IPUMEHSIA METOAbI MOAEJIUPOBAHMS, MATEMATUYECKOI0 AHAJIU3A,
€CTECTBEHHOHAYYHbIE M 00IeMHKEHEPHbIe 3HAHUS

OIIK-1.1

I/ICHOHBByCT CCTCCTBCHHOHAYYHBIC
3aKOHBI U MPUHIUIIBI ITPU PCIHICHU A
IMPAKTUYCCKUX 3a1aq

OIIK-1.2

Pemmaer ctangaptHbie
npoQeCCHOHANIbHBIC 3a/1a4U C
PUMEHEHHUEM OOIIEeHHKEHEPHBIX
3HAHU

OIIK-1.3

HpI/IMCHHCT MECTOABI
MOACIIUPOBAHUA n
MAaTEMATUYCCKOI'O aHalu3a JJId
peuicHus 3aga4 TCOPECTUUICCKOTO U
MNPUKIAAHOI'0 XapaKTepa

IlepeyeHb TeopeTHYeCKMX BONMPOCOB K 3Kk3aMeHy (1 cemecTp)
Ilepeyenb TeopeTHYECKHX BONMPOCOB K 3Kk3aMeHy (1 cemecTp)

1. Mexannueckoe aBmxkenue. Ilpenver kunemaruku. Cuctema orcyera. MarepuajibHas TOUKa.
Tpaexropus. Paguyc kpuBusHbl Tpackropuu. Ilyte n nepememieHne. CKOpOCTb M YCKOPEHHME Kak
IIPOU3BOJHBIE PAUyC-BEKTOPA 110 BpeMeHU. HopMallbHOE M TaHT€HIIMAIIBHOE YCKOPEHMUS.

2. IloctynarenbHoe JBHXEHME TBEpAOro Tena. BpamarenbHoe IBM)KEHHE TBEPAOro Tena. YTroiu
MOBOpPOTA. YTJIOBasg CKOPOCTb M yIioBoe yckopeHue. CBs3b MEXIy YIVIOBBIMM M JIMHEHHBIMU
XapaKTEPUCTUKAMMU IBUIKCHHUS.

3. IlepBorit 3akoH HploToHa — 3akoH wHepuuu. VHepumadbHBIE CHCTEMBI oTcuera. [lome Kak
MaTepuajgbHas NPUYMHA CHWIOBOTO B3ammozekcteus. Cuna u macca. MMnynsc Tena. Bropoit u Tperuit
3aKkoHbl HproToHA.

4. TlonsTHe COCTOSHUS B KJIAacCHYECKON MexaHMKe. BHemHue M BHYTpEHHHE CHJIBI. 3aMKHYThIE
MEXaHUYECKHUE CUCTEMbI. 3aKOH COXPAHEHHUS UMITYJIbCa U €r0 CBSA3b C OAHOPOJHOCTHIO IPOCTPAHCTBA.

5. DHeprus Kak yHUBepcalbHas Mepa pa3Iu4HbIX (OpM ABHKEHHS U B3aUMOACHCTBUS. MexaHndyeckas
sHeprusi u pabora. Kunermueckass sHeprus. IloreHuwmanbHas sHeprus. [loTeHuManpHOE IM0JIE CHIL
KoHcepBatuBHbIE cHIbl M NOTEHUUANbHbIE MOJIA. CBA3b MEXAY CHUIOW M NOTEHLUUAIbHOW DJHEprue.
[ToTenunanpHas 3HEepPrus ynpyrux aedopmanuii U Mo TATOTEHHUS.

6. 3aKoH coxpaHeHHs MOJTHON MexaHu4yeckoi sHeprun. CoynapeHue Tell.

7. TlonsiTue abcomoTHO TBepaoro Tena. MoMeHT cuibl. MOMEHT MMIyiabca MpU BPAIIEHUH BOKPYT
HEINOJABIMKHOM OCH. MOMEHT WHEpLUU MaTepUAIbHOM TOYKM W TBEPAOro Teina. MOMEHTBI HMHEpLUU
HEKOTOPBIX TEIL.

8. OCHOBHOE YypaBHEHHE JWMHAMHUKHM BpALIaTEIbHOTO JBIKEHUS. DHU3MUECKHI CMBICI MOMEHTa
nHepuuu. Pabora BHENIHUX CHJI TPU BpaIlllEHUU.




Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

9. IlpeobpazoBanuss ['ammnes. [lpuammn otHOcuTenbHOCTH. llocTynaTel crienUanbHOW TEOPUU
otHocuTenbHOCTH. [IpeobpazoBanus JlopeHLa U CIeACTBUS U3 HUX.

10. OcHOBHOI1 3aKOH PEISATUBUCTCKON TUHAMUKYA MaTepUAIbHOM TOUKH. B3aMOCBSI3b MAacChl U SHEPTHH.
Bpewms B ecTecTBO3HaHMHU. ['paHUIBI IPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH.

11. OcHoBHBIE TONOXKEHUS MoJeKysipHO-KuHeTnueckon Teopun (MKT). CocrosiHue CHCTEMBI.
ITapametpsl cocTosiHus. PaBHOBECHBIE cocTOsIHMS U Ipoliecchl. VX rpadudeckoe nzo0paxkeHue. ONbITHbIE
3aKOHBI UJealIbHBIX ra3oB. YpaBHeHue MenaeneeBa-Kianeiipona. OcHoBHoe ypaBHenne MKT uaeanbHbIx
ra3oB. Hucio creneneit cBOOOAbI MOJIEKYII.

12.3akon bonbiiMana o paBHOMEPHOM pAaCIpeleiCHHUH YHEPTUU IO CTENeHsSM CBOOOIbL. CpemHsis
KMHETUYECKasi DHEPrUsl IOCTYNATEIbHOIO JBHKEHUS MOJIEKYN. MOJIEKYISPHO-KHHETUYECKOE TOJIKOBAHUE
Temneparypbl. CBs3b JaBICHMSI, KOHLIEHTPALUU U TeMIIepaTypbl. BHyTpeHH:s 3HEprusl UJ1€albHOIO Irasa.

13. Cratuctuueckuii meron uccinenopanus. Ckopoctu mMosiekyin. [lonsatue o GyHkIMM pacnpeneaeHus.
3axkoH MakcBesuia sl pacnpesiesieHuss MOJIEKyJl HealbHOro rasa nmo ckopoctsiM. Hambosee BeposTHas,
cpeaHss apudmMeTnuecKkas U cpeHss KBaJApaTUYHas CKOPOCTU MOJIEKYIIL.

14. Pacnipenenenue bonplimMaHa.

15. Mexanunueckas pabota u Teruiota. Pabora, coBepiiaemas ra3oM pu U3MeHeHUH ero oobema. IlepBoe
Hayajio TePMOJIUHAMUKH.

16. [IpumeHeHMe nepBoOro Havyajna TEPMOAMHAMUKY K M30IporieccaM. AnabaTH4ecKuii mpouecc.

17. TennoeMKOCTb WJ€aabHOro raza. Makpo- 1 MUKPOCOCTOSIHUS.

18. TepmonmHamuueckasi BeposTHOCTh. [loHsaTne 00 »HTpormu. TepMomuHamuyeckwe (yHKIHA
cocTostHus. Bropoe Havano tepmoaguHamMuKu. TpeTbe Hauano TEpMOJAUHAMUKH.

19. CtpykTypa TEIUIOBBIX JBHTATE]ed W BTOpOe Havano TepMoauHamuku. Kosddumuent nmonesHoro
nercTBUs uaeanbHoro temiosoro apurarens. [lukn Kapuo u ero KII.

20. Fapmonmnueckre KojeOaHUs. XapaKTepUCTUKA TapMOHWUYECKHX KoJIeOaHWil: aMIummTyna, ¢asa,
gacToTa, HauanbHas (aza. CKOPOCTh M YCKOPEHHE TOUKH IMPU TAPMOHUYECKOM MEXaHMYECKOM KOJIEeOaHHH.
Ynupyrue u kBazuynpyrue cuiisl. Kojebanus non aeiicTBUeM 3THUX CHUIIL.

21. IlpyxuHHBIH MasTHUK. QDU3MUECKUH M MaremMaTudeckuid MasTHUKH. JuddepeHunanbHoe
ypaBHEHHE CBOOOJHBIX He3aTyxaromux Kojebanwil. ['paduueckoe m3oOpakeHue koyieOaHWUU. DHEPrUs
rapMOHUYECKUX KOJIeOaHH.

22. luddepeHnnanpHOe YpaBHEHHE 3aTyXaloMUX KoleOaHuid W ero pernieHune. JacTora 3aTyXaroIIux
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konebanuid. Jlorapupmuueckuii nekpement. JJoOpoTHOCTh. BoHyX1eHHBIE KoeOanus. AMIUIUTYyaa U (aza
BBIHYKJICHHbBIX KosieOaHUH. SIBieHue pe3oHaHca.
23. Cnoxxenue rapMOHHUYECKUX Kosebanuid. CloXeHrne TapMOHMYECKUX KOoJeOaHWi OJHOM 4acTOTHI U
OJIHOTO HampasieHus. buenus.
24. CnoxxeHre TapMOHHYECKUX KoJiebanuid. Clo)KeHNe B3aUMHO-TIEPIICHIUKYISIPHBIX KOIeOaHUH.
25. Dnektpuueckue 3apsaapl. JJUCKpPEeTHOCTh SJIEKTPUIECKUX 3apsAA0B. 3aKOH COXPaHEHHS 3apsSA0B B

3aMKHYTOI>'I cucteMme. Toueunble 3apsAabl. Cuita B33.PIMOI[€I>1CTBI/I$I TOYCUYHBIX 3apAa0B B BAKYYMC U BCIICCTBC.
3akon Kynona. HanpsikeHHOCTB aniekTpudeckoro nouis. I padudeckoe n300pakeHue IEKTPUIECKOTO MOJIs.
[TpuHIMI CyneprO3ULUH SJEKTPUUECKUX MOJIEH.

26.Pabora cui anekrpocratuyeckoro nois. [orennuan anexrpocratuueckoro nosst. LHupkymsuus
BEKTOpa HAIPSKEHHOCTH 3JIeKTpocTaThyeckoro nosst. [loreHuanbHbiil XapakTep 3J1eKTpOCTaTUYECKOro
noJis. CBsI3p MEXy HaIIPSHKEHHOCTBIO M MOTEHIMAIOM. [I0TOK BEKTOpa 3JIEKTPUYECKOIO CMEILEHUS.

27. Teopema Octporpajckoro-I"aycca /st BeKTopa JIeKTpruIecKkoro cmenieHus. [Ipumenenne TeopemMsbl
JUIsl pacyeTa MoJeH.

28. IToCTOSIHHBIH AMEKTPHUECKUI TOK, €0 XapaKTEPUCTUKH U YCIIOBHS cymiecTBoBaHUs. CTOpOHHKE
cuibl. IInoTHOCTH TOKA. 3akoH OMa B nuddepeHmanbHoi opMe Kak clae/ICTBUE JIEKTPOHHON TeOpUn
AIIEKTPONPOBOIHOCTH METAIJIOB. Y IeJIbHAs TPOBOAUMOCTD U YAEIbHOE conpoTuBiIeHne. COnpoTUBICHHE
IIPOBOAHMKOB, €r0 3aBUCUMOCTb OT TEMIIEPATYyphl. DIEKTPOABUKYIAsI CHJIA U HallpsDKeHHe. B3anMocBa3b
HaANPSDKEHUS, 3JIEKTPOABIUKYIIEH CUIIBI U Pa3HOCTU MOTEHIIUAJIOB.

28. 3akon OMa B MHTErpaJibHOM (hopMe [T OJTHOPOJHOIO U HEOJJHOPOIAHOTO YUacTKOB. Pa3BeTBIeHHbIE
uenu u npasuia Kupxroga. Pabota u MomHOCTb 31eKTpuyecKoro Toka. 3akoH Jxoynsa-Jlenua.

29. MarnuTHOe nosie. BekTop MarHuTHOM MHIYKIIMM. MarHuTHas MPOHUIIAeMOCTh BellecTBa. BekTop
HANPSDKEHHOCTH MarHUTHOTO TOJIsl. MarHUTHBIA MOMEHT.

30. [IpuHUIMT cynepno3uLIMK MarHUTHBIX nosel. 3akoH buo-Casapa-Jlannaca. Ilpumenenue 3toro
3aKOHA K pacyeTy MarHUTHOTO MOJIsI OTPE3Ka MPsAMOT0 IPOBOJIA, KPYTrOBOTO TOKA U JUIMHHOTO
MPSIMOJIMHEHHOTO TPOBOIHUKA C TOKOM.

31. BuxpeBoii xapakTep MarHuTHOro noJs. Teopema o HUPKYISALUY BEKTOpAa MATHUTHON WHAYKIIUU
(3aKOH TOJTHOTO TOKA).

32. Cuna Ammnepa. 3akon Amnepa. Cuna Jlopenna. /[Bmkenue 3apsyKeHHBIX YaCTUIl B MArHUTHOM TIOJIE.
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33. MaruuTtHssli notok. Teopema Octporpaackoro-I"aycca ayis marHuTHOrO nosist. Pabora no
IIEPEMELICHUIO TIPOBOJIHUKA U KOHTYPa C TOKOM B MarHUTHOM IIOJI€.

34. MarauTHbIe MOMEHTBI 3JICKTPOHOB U aTOMOB. HamMaranyeHHOCTh. MarHuTHast BOCPUUMYHUBOCTD, €€
CBSA3b C MArHUTHOM NPOHULIAEMOCTBI0. Tunsl MmarueTukoB. IIpupona nua- u napamarserusma.

35. ®eppomarnern3m. MarauThslil ructepesuc. Jlomensl. Touka Kiopu. [Ipumenenne
(beppoMarHeTHKOB.

36. SIBeHue IIeKTPOMAarHUTHON HHAYKIKU. 3akoH Papanes. Ero BRIBOA 13 3aKOHA COXPaHEHUS
sHepruu. [Ipasuno Jlenna. Bpamenue npoBoasieil paMKi B MArHUTHOM TIOJIE.

37. SIBnenue camouHAYKIUH. HAYKTHBHOCTD. TOKM M HAIIPSDKEHUS ITPH 3aMBIKAHUN M Pa3MBIKAHUT
neny. SIpneHue B3auMHoON MHAYKUMU. [IpuHumn aeicTBus TpanchopMaTopoB.

38. DHeprus MarHuTHOTO T0Js1. OOBbEMHAs MIIOTHOCTH SHEPTHH.

39. BuxpeBoe anexkrpuueckoe mose. Tok MIPOBOAUMOCTH U TOK cMerieHus. O60011eHre TeopeMbl O
LHUPKYJSIUU BEKTOpA HAIPSHKEHHOCTH MAarHUTHOTO TOJIA.

40. Cucrema ypaBHeHH MakcBeia B MHTErpaibHOM (popme. DI1eKTpoMarHuTHOE ToJIe.

41. Ilouarue BosnHbl. KuHEMaTHKa BOJTHOBBIX ITPOLECCOB. BONMHBI po10IbHBIE U TIONIEPEYHBIE.
["apmonmnueckue BoiHbI. [lJTHHA BOJIHBI, BOJTHOBOE YUCI0. BOTHOBOI (pOHT, BOJTHOBAsS MOBEPXHOCTD.
[Tnockue u chepuueckre BOJIHbL. Y paBHeHHe Oeryiiel BonHbl. Pa3oBas ckopocTh. BomHOBOE ypaBHEHue.

42. Tlepenoc sHepruu BonHOU. [ToTok BosiHOBOM 3Heprun. Bekrop YMoBa. dusnyeckue cieacTBus 13
ypaBHeHu Makcsea.

43. DneKTpoOMarHuTHBIE BOJHBL. Bo30yaeHue dIeKTpOMarHuTHBIX BonH. Juddepennmansaoe
YPaBHEHHE [UIsl JIEKTPOMAarHUTHBIX BOJH. CBONCTBA AJIEKTPOMAarHUTHBIX BOJH. llepeHoc »Heprum
3JIEKTPOMArHUTHOM BOTHOM. BekTop Ymoa-IlolinTrHra. [1IKkana 31eKTpOMarHUTHBIX BOJIH.

IlepeyeHb TeopeTHYECKHMX BONPOCOB K 3K3aMeHy (2 cemecTp)
1. Hlkana 5>JIeKTPOMAarHUTHbIX BOJH. (OCOOEHHOCTH ONTHYECKOro jauamna3zoHa. [lokasarenb
IPEIOMIIEHUS CPEJIBI.
2. Korepentnsle BonHbl. MHTepdepeHnns cBeToBbIX BosiH. Cll0KeHHWE HHTEHCHBHOCTEH B Cilydae
HEKOT€PEHTHBIX U KOT€PEHTHBIX KOJICOaHH.
3. OnTuueckas pazHOCTh X0Aa. CBA3b ONTUYECKON Pa3HOCTH XOZa BYX BOJH C Pa3HOCTHIO (pa3 MexIy
HUMH. Y CIOBUS MaKCUMyMa U MUHUMYyMa.
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o s

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

Cxema HOnra s Habronenus nuatepdepenunu. BpemenHast 1 mpocTpaHCTBEHHAs! KOTEPEHTHOCTb.
Wutepdepennys B TOHKUX miueHkax. Habmonenue kosen, HploToOHA B OTpa’keHHOM U MPOXOJSILEM
CBeETeE.

SBnenue mudppakuun. Judpakuus Openens u Opaynrodepa. [Ipunnun [roiirenca-dpenens.
Hudpakuus Openenss Ha Kpyriiom oTBepcTud. 3oHbI @penens. I'paduueckuii METON CIOXKESHUS
aAMIUIATY L

Hudpakuus Ppaynrodepa Ha y3K0i npsAMoIuHEHHON menu. [udpakimuoHHas pemieTka Kak
COBOKYITHOCTb KOHEYHOTO YHCJIA IIETIEH.

TemnoBoe nznyuenue tena. 3akoH Credana-bonbumana. 3akoH cMmenieHus Buna. ['unoresa [lnanka.
®otoaddext. 3akonsl CroneroBa. Dopmyna DiHIITEITHA.

®otonsl. [laBienue ceera. KopnyckyasipHO-BOJHOBOW JyaJlu3M CBETA.

Paccesnue gorona Ha cBoOo1HOM 3nekTpoHe. Popmyna Komnrona.

BonHoBble cBoiicTBa yactull. JlnuHa BOdHBI A€ bpoiins. DkcrniepuMeHTanbHbIE MOATBEPIKICHUS
ruIoTe3sl 1e bpouns.

[Tpunuun HeonpeaeneHHocTu. CooTHoleHUEe HeompeneneHHocter ['eiizendepra. OcoOeHHOCTH
IpoLecca U3MEPEHNs B KBAHTOBOM MEXaHUKE.

dusnyeckoe UCTOJKOBaHUE BOJIH A€ bpoins. BonHoBass QyHkuust u ee cBoiictBa. IlnoTHoCTh
BEPOSTHOCTH OOHAPY)KEHUS YACTULIBI.

OcHoBHast 3ajaya KBAaHTOBOM MexaHMKU. HecranmoHapHoe M CTalMOHApHOE YypaBHEHUE
[Ipénunrepa.

YacTuua B 0THOMEPHOI OECKOHEUHO! MPSAMOYTOJIbHON MOTEHIMAIbHOM siMe. KBaHTOBaHME SHEPrUH.
CoOcTBeHHbBIC (DYHKIIMH COCTOSTHUS YaCTHIIBI.

[TpoxokaeHre YacTHIIBI Yepe3 MOTeHIMaIbHbIN Oapbep. TyHHENbHBINH AP HEKT.

KBaHTOBBIN rapMOHUYECKUI OCIIILISATOP.

[Tnanerapnas moxaens aroma. Iloctynmatel bopa. KBaHTOBaHMe 3Hepruu BOJOPOAONOI0OHOM
CUCTEMBI.

W3nydyenue BoAopoaonogo0HbIX cucteM. CHeKTpalbHble CepuH aToMa Bojopoaa. OO600ueHHas
dbopmyna bansmepa.

CrneKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

VYpasuenue [llpeaunrepa ans aroma Bogopona. KBantoBanue momenTta ummyibca. [IpaBuna otbopa.
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24. CniuH snektpoHa. KBaHTOBBIE 4YMciIa, OMHUCHIBAIOIINE COCTOSIHHE JJICKTpOHA B arome. KpaTHOCTh
BBIPOXKJIEHUS IHepreTuueckux ypoBHe. [Ipunnun [aymu.

25. [IpuHIMT  TOXKAECTBEHHOCTH OJMHAKOBBIX dacTWll. bo3oHbl u  ¢epmuonsl. KBaHTOBBIE
pacnpezeneHusl.

26. CBoOOIHBIE AIEKTPOHBI B MeTasuie. DHeprus @epmu. 30HHast TEOPHS TBEPIBIX TEI.

27. DNeKTPONpPOBOIHOCTh METAJIIOB U MOTYIPOBOAHUKOB. CBEPXITPOBOAUMOCTD.

28. SIBnenne paguoakTUBHOCTH. OCHOBHOM 3aKOH paJiMOaKTHBHOTO pacrazna. llocTosHHas pacmana.
[Tepuox nomypacmnaza.

29. CocTaB 1 XapaKTepUCTUKU aTOMHOTO siipa. KanenbHas monens. Pasmep u cniuH siapa.

30. Macca u sHeprusi CBSI3U aTOMHOTO si7pa. 3aBUCHUMOCThH YIEIbHOW SHEPrus CBSI3U OT MacCOBOTO
yucia. O0osouedHast MOJIeTb sapa.

31. SlnepHble peakuuu. DHEprus peakuuu. Peakuuu geneHus U CUHTe3a aep.

32. PagnoaktuBHBIC psiibl. OCHOBHBIC 3aKOHOMEPHOCTH O-U3JTydeHus siiep. JimuHa cBoboaHOTO Mpobera
OL-4acTHII.

33. Tpu Buga B-pacnana. HepreTuueckuit crnektp B-yactun. Helitpuno.

34. OcoOeHHOCTH Y-U3ydeHHs saep. [IpoxoxaeHue y-KBaHTOB Yepe3 BELIECTBO.

35. Knnaccudukanus sneMeHTapHbIX YacThil. JlenToHsl. JlenToHHbIH 3apsi.

Anponsl. bapronHslit 3apsi. KBapkoBast Mosienb aipoHOB.

IIpumepHBIi epedyeHb NPAKTHYECCKUX 3aJaHui 17151 Ik3aMeHa (1 cemecTp)

8= 61 +3t+2

3agaua 1. /[BrxeHue Texa Maccoil 2 Kr 3a1aHO YpaBHEHUEM: , TJIe yTh BBIPAXKEH B
METpax, BpeMs - B ceKyH1ax. HaliTh 3aBUCMMOCTb yCKOpEHUS OT BpeMEHU. Bruncinuth
PaBHOJIEHCTBYIOILYIO CUITY, IEUCTBYIOIIYIO HA TEJIO B KOHIIE BTOPOI CEKYH/IbI, U CPEIHIOI0 CHITY 3@ 3TOT
IIPOMEXYTOK BPEMEHHU.

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

Haiitu: 1) ypaBuenue tpaektopuu Y = f(X) m m300pazuth ee rpaduuecku; 2) BeKTop ckopoctd V; 3)
YCKOpEHHsS & B 3aBHCHMOCTH OT BpPEMEHH; 4)MOMEHT BpeMeHH to, B KOTOpPBIH BEKTOp YCKOpEHHs a
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COCTaBJISIET YToJl /4 ¢ BEKTOPOM CKOPOCTH V.

3agauya 3. OgHOpOAHBINA cTepxeHb IMHOW (=1 M MOXeT cBOOOIHO BpaIIaThCsl BOKPYT TOPU3OHTAIBHOM
OCH, NPOXOASALIEH Yepe3 OJIMH M3 €ro KOHUOB. B apyroi koHen yaapsieT myijisgs Maccod M=7 r, yersmas
HEPIEHINKYIIIPHO CTEPXKHIO U €ro OCH BpaIlleHUs, U 3acTpeBaeT B HeM. Onpenenuts Maccy M crepikhs,
eciu B pe3ynbTaTe MOMAJaHus IIyIH OH OTKIoHuIcs Ha yroa o=60°. IIpunsats ckopocts mymu V=360 m/c.
Cuurates M»m.

RN

[}
1
1
1

3anaua 4. [llap maccoit My = 5 Kr ABUKETCS CO CKOPOCThIO V1 = 1 M/C M CTaIKMBAETCS C MOKOSIIIIUMCSI
rapom mMaccoid my = 2 kr. Onpeaenuts ckopoctu Ui u Uz mapoB nocie ynapa. Yaap cuutaTh aOCOTIOTHO
YOPYTUM, IPSIMBIM, LIEHTPAJIbHBIM.

3agaua 5. 3a npomexyrok Bpemenu t=10 ¢ gactuna npouia 3/4 okpyxxHocTd paguycom R=160 cwm.
Haifti: 1) CpemHios CKOPOCTb ABWKEHHS <V>; 2)MOAyNb CpeaHell CKOPOCTH mepememenns|<v>|; 3)
MOJIylTh CPEIHErO BEKTOpa IMOJTHOTO YCKOPEHHS | <&>|, ecii yacTuiia ABHranach M3 COCTOSHHS MOKOS C
IMOCTOAHHBIM TaHI'CHIHUAJIbHBIM YCKOPCHUEM ar.

3agaya 6. /[Ba Mons KuciaopoJa HM30TEPMHUYECKH CXalld, a 3aTeM H300apUyecKd pacHIMpUiIn 10
TIepBOHAYANIBHOr0 o0beMa. M3BecTHO, uto P1=550 xITa, V1=9-103M3 a cpemmsis kBagpaTHuHas CKOPOCTB
JBUKEHHUSI MOJIEKYJI B KOHEYHOM COCTOSIHMM paBHa 720m/c. Ha CKONBbKO M3MEHUTHCS KOHEYHAs! CpelHss
KUHETHYECKasi SHEPrusi ero MOJIEKYJl OTHOCHUTENbHO HayanbHOW. I[lpenctaBuTh rpaduku ONMHMCAaHHBIX
nporeccoB B koopauHatax V-T.




Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

3agaua 7. A30T HAXOAUTCS B 3aKPBITOM cocyae ooseMoMm 3 1 mpu temmeparype 27°C u gaBieHuu 3 aTM.
[Tocne HarpeBaHus 1aBJICHUE B COCY/IE MOBBICKIOCH 110 25 atM. Onpenenuth: 1) TemmepaTrypy a3ora mocie
HarpeBaHust; 2) KOJIUYECTBO TeIlia, COOOMEHHOTO a30TYy.

3agaua 8. Haiitu usmenenne AS sutponuu npu npespanienun nbaa (t= —20°C) maccoit m=10 r B map
(t:=100°C).

3agaya 9. B Tpex BepummHax KBajgpara co cTOpoHOM a=40 c¢cM HaxoIATCS OQMHAKOBBIE IOJIOKHUTEIbHBIE
3apsaasl o 6,4 HKn kaxaeiii. HaliTu HanpsKeHHOCTh M MOTEHLMAJ 3JIEKTPUUECKOIo IOJs B YETBEPTOU
BepIIMHE. PaccunTaTh pa3HOCTh MOTEHIMAIOB MEXKy LIEHTPOM KBaJpaTa U 4YeTBEPTON BEPIIUHON

3amaua 10. Onpenenuts CHIy TOKa, TEKYIIEro Yepes aneMeHt &2, ecnu £1=1 B, & =2 B, & =3 B, ri=1 Om,

r2=0,5 Om, r=1/3 Om, R4=1 Om, Rs=1/3 Om.

3anaua 11. beckoHeYHO JTMHHBIN MPOBOAHUK U30THYT TaK, KaK 3TO n300pakeHO Ha pucyHke. OnpenaenuTsb
MarHUTHYIO HHAYKIUIO B mons, co3maBaemoro B Touke O Tokom | = 80 A, TekymuM Mo MPOBOIHUKY.
[Tpunsts r = R/2, rne R=1 m.

3agauya 12. Kpyrosoii BuTok paguycom R=15,0 cM pacnojiokeH OTHOCHTEIbHO OECKOHEYHO JJIMHHOTO
MIPOBOJA TaK, YTO €ro IIOCKOCTh MapajuiesibHa MpoBoy. [leprnenaukynsp, BOCCTaHOBIEHHBIN Ha IPOBOJ U3
LIEHTpa BUTKA, SIBJIIETCSI HOPMAJIBIO K TJIOCKOCTH BUTKa. Cuia Toka B mpoBoje 11=5A, cuia Toka B BUTKE
Toku l>=1A. PaccrosiHue OT 1ieHTpa BUTKA 10 mpoBoga =20 cm. OnpeaennTe MarHUTHYIO WHAYKIIUIO B
LIEHTPE BUTKA
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3agauya 13. Ha paccrostHuu a = 1 M OT JUIMHHOTO NPSMOT0 IPOBOjAA ¢ TOKOM | = 1KA HaXOQUTCS KOJIBLO
panuycoM I = 1 cm. KonbLio pacnosoxeHo Tak, YTO MarHUTHBIN MOTOK, IPOHU3BIBAIOIINI €ro, MaKCUMAaJIeH.

Ornpenenure, Kakou 3apsii IPOTEUYET MO KOJbILY IPU BBIKIOYEHUHU TOKA B MPoBojie. CONMpPOTUBICHUE KOJIbIIA
R =10 Owm.

IIpumepHbIii NepeyeHb NPAKTHYECKUX 3aIaHUI 11 JK3aMeHa (2 cemecTp)
3apaua 1. KenTwiii cBeT HaTpusi, KOTOPOMY COOTBETCTBYIOT JJIMHBI BOJIH A1=589HM u A2=589,59HM,

najaeT Ha JU(GPakIHOHHYIO pemeTKy, uMeroryto 7500 mrpuxos/cM. Onpene/uTh:

1. HawuOomnpimii HOPSIIOK MAKCUMYyMa JIJIsl 3TOTO CBETA;

2. YTJIOBYIO JHUCTIEPCHIO TU(DPAKIIMOHHON PEIIETKH;

3. Iupuny pemeTkn, HEOOXOAUMYIO JUIS Pa3pEHICHHUs ITUX IBYX JTUHHA.
3amaua 15.YTon o MeXTy IIIOCKOCTAMH MPOMYCKaHUs MOJIApH3aTopa u aHamm3atopa paseH 45°. Bo ckomnbko
pa3 YMEHBIINTCS HHTEHCHBHOCTh CBETA, BEIXO/IAIIET0 M3 aHATN3aTOPA, €CIIH YroJl YBEINUHTh 710 60°?

3agaua 3.Beimykias TuH3a pajnyca paBHOTO 16 ¢cM comprKacaeTcst Co CTEKISTHHOM IIacTuHON. KoHTakT
JIMH3bI U TUTaCTUHBI UaeanbHbId. J{nuHa BoHbl cBeta S00HM. [ToyunTh BeIpakeHUs Ui painyCcoOB CBETJIBIX
U TEMHBIX KOJIC U HalTH paanycC mATOoro CBETJIOro KoJbla.

3agaya 4. MakcuMyM CHEKTPaJbHOM MJIOTHOCTH SHEpreTHdeckoi cBeTumMocTy ColHIIa TPUXOIUTCS Ha
nuHy BoaHbI 0,48MkM. Cunrasi, yto COJHIIE U3JIyHYaeT KaK YEPHOE TEJI0, ONPEIETUTE:

1. Temmneparypy ero noBepXHOCTH;

2. MOoUIHOCTh, U3TYy4aeMyI0 €ro HOBEPXHOCTHIO.

3apaua 5. Ilpu HEKOTOpOH 3ajep’KUBAIONIEH PAa3HOCTH MOTEHIMATIOB (DOTOTOK C TMOBEPXHOCTHU JIUTHS,
OCBEIIIaEMOT0 AJIEKTPOMArHUTHBIM HM3JTy4eHHEeM C JJIMHON BOJIHBI Ao , TpeKkpamiaercs. V3MeHHB UIMHY
BOJIHBI W3NydeHUs B 1,5 pasza, yCTaHOBWIIM, YTO JUIsl TpekparieHuss (OTOTOKa HEOOXOTUMO YBEIHUYUTH
3aJIepP>KUBAIOIIYI0 PAa3HOCTh MOTEHIMANOB B 2 pa3za. Pabora BbIXOAa SJEKTPOHOB C MOBEPXHOCTU JIHTHUS




Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

Agx=2,39 5B. Berancnure Ao,

3agaua 6. Kakas yacTh HaYaJbHOTO KOJIMYECTBA ATOMOB PACIIa[aeTCsl 3a OIMH TOJl B PaIHOAKTHBHOM
motone Th??®  Tlepuox monmypacnaga T=7*10° ner.

3agaua 7. ®oron ¢ sHeprueii £€=3,02M>3B B 1mos1e THKEIOTO SIpa MPEBPATHIICS B MAPY IICKTPOH-TTO3UTPOH.
[TpuHMMas, 9TO KMHETUYECKasi SHEPTUs 3JCKTPOHA U TIO3UTPOHA OJMHAKOBA, ONPEACTUTE KHHETHYECKYIO
SHEPTHIO KAXKI0W YaCTUIIBI.

3agauya 8. Onpenenure CyTOYHBINA Pacxo1 YUCTOTO ypaHa 92U?% atomuoit ANIEKTPOCTAHIIMEH MOITHOCTHIO
300MBT, ecnu nipu aeiaeHuu 02U%% 3a ontun akt nenenus Boiaensercs 200MsB SHEPIUH.

3agaya 9.Berauciauth nocTosHHyIO Pundepra, eciim H3BECTHO, YTO J1Jist HFOHOB He™ pasHOCTh [THH BOJH
MEX/y TOJIOBHBIMU JIMHUAMHU cepuu banbmepa u Jlaiimana AA=133,71Mm.

3agaua 10. Haiftu pasHocTs SHepruu cBssu on' u 1p’ B aape sB..




0) Ilopsmoxk mnpoBedeHHs TPOMEXKYTOYHOH AaTTeCTAlMM, MOKA3aTeld M KpUTEpUH
OlleHUBAHUSI:

[TpomexyTouHass arrectanus 1o AuciuiuinHe «DH3UKa» BKIIOYAET TEOPETHUCCKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUYAIOIIMMUCS 3HAHUH, M TIPAKTUYECKUE
3a/1aHusl, BBISBISIFOIINE CTENIEHb CHOPMUPOBAHHOCTH YMEHHH U BIIaJICHUH, POBOIUTCS B (hopMe
sk3ameHa (1, 2 cemecTp) 1 3adera ¢ oieHKoH (3 cemectp).

JK3aMeH — YCTHBIN, KJIacCHYecKuid. B kakioM Ousere 2 TeopeTH4ecKux Borpoca u 1 3aiaqa.
s momydenust oneHKd «OTIMIHO» WIH «XO0pOIo» 00s3aTeIbHO MPABUIIBHOE PELICHNE 3a/1a4H.

Kpurepun BbicTaB/IeHUS IK3AMEHAIIUOHHON OLEHKMU:

— Ha OLEHKY «OTJIHYHO» — OOydaloluics JOJDKEH I0Ka3aThb BBICOKUH YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIUI, BCECTOPOHHEE, CHCTEMAaTH4Yeckoe U IIyOOKOe 3HaHME
y4eOHOTr0o Marepuaja, CBOOOJHO BBIOIHATH NMPAKTHUECKUE 3aJaHUs, CBOOOJHO ONEpUPOBATH
3HAHUSAMM, YMEHUSIMHU, NPUMEHATh MX B CUTYAILUsX IOBBIILIEHHON CI0XHOCTH; OOy4aroIuics
JOJDKEH 00yajaTh 3HAHUSAMU HE TOJIBKO Ha YpOBHE BOCIpPOM3BEIEHUS U OOBSICHEHUS
UHpOPMAaLIMY, HO U MHTEJUIEKTYaJbHBIMH HAaBBIKAMH PELICHUs MPOOJeM M 3a7ay, HaXOXKACHUS
YHHUKaQJIbHBIX OTBETOB K Mpo0eMaM, OLIEHKU U BBIHECEHUSI KPUTHUECKUX CYXKICHUM;

— Ha OLEHKY «XO0pomo» — oOyyaromuiics JO0J/DKeH II0Ka3aTh CpeJHUM YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOIYCKAarOTCS
HE3HAYUTENIbHbIE OIIUOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX Ollepalusix, HepeHoce
3HAHUW U YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYALUU;

— Ha OIICHKY «YJAOBJIETBOPUTEJBHO» — CTYAEHT JOJDKEH I10Ka3aTh MOPOTOBBIM ypOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIIMIl, TO €CTh OH JOJDKEH HMMEThb 3HaHWsl Ha YpPOBHE
BOCIIPOU3BECHUS U 00BSCHEHUs MH(POPMALIUK, UHTEIUIEKTyalbHbIEe HABBIKM PELICHUs MPOCTHIX
3aa4; B XO0JI¢ KOHTPOJBHBIX MEPOIPHITUN IOMYCKAIOTCS OIIUOKH, MPOSBISETCS OTCYTCTBHE
OTJeNIbHBIX 3HAHUH, YMEHUH, HABBIKOB, 00Y4aIOLUIICS HCTIBITHIBAET 3HAYMTEIbHbIC 3aTPYAHEHUS
IIPY ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU IIPU UX MIEPEHOCE HA HOBBIE CUTYallUH.

— Ha OLIEHKY «Hey/10BJeTBOPUTEIbHO» — PE3Y/IbTaT 00yYeHHs HE IOCTUTHYT, KOMIETEHIIUU He
c(hopMHUpPOBaHbI, CTYJICHT HE MOKET MI0Ka3aTh 3HAHUS Ha YPOBHE BOCTIPOU3BEICHUS U O0bICHEHUS
UHpOpMaLINU, HE MOXET NOKa3aTh HHTEJUIEKTYaIbHbIC HAaBBIKU PEILIEHHs MPOCTHIX 3a]1ay.

3a4ér ¢ oueHkoil 0OyJaromuecs MoJiy4aroT B pe3yJibTaTe BHIMOIHEHHS BCEX BUJOB pador,
NpPEeIYyCMOTPEHHBIX B 3 ceMecTpe M3y4deHHs AUCUUIUIMHBL. Bcee BHIBI paboT OIEHMBAIOTCA
IIPENOIaBaTeNIeM, COIJIAaCHO YCTAHOBJIEHHOM PEWTHHIOBOM IIKaJe JUIsl TaHHOIO ceMectpa. B
ciyyae HeBblodHeHUs oOyuatrommmes 20% - 30% ot obmero uucna BHUIOB padoT,
IPEyCMOTPEHHBIX B 3 CeMecTpe WM MpU BO3HUKHOBEHMM CIOPHBIX CHUTYyallMid, 3a4er
npoBOIUTCS B hopMe cobece1oBaHMs 0 BOIPOCaM U 33JJaHUSIM COTJIACHO MEPEYHI0 BOIPOCOB U
MIPAaKTUYECKUX 3a/IaHUM K 3a4ETY C OL[EHKOM.

Kpurepun BbICcTaB/IeHUS 3a4€THOM OLICHKH:

— Ha OIICHKY «OTJIHYHO» — PE3YIbTUPYIOIINI PEUTUHT 00yJaroIerocs JOJIKEeH COCTaBIIATh
85 — 100% ot MakcuMalbHOI CyMMBbI 6ayioB 3a cemecTp. OOydaronmiics MoKa3bIBaeT BHICOKUI
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHLIUH, BCECTOPOHHEE, CHUCTEeMAaTHMYecKoe U TiIybokoe
3HaHHE Y4eOHOro MarepHuaiga, CBOOOJHO BBINOJHIET MPAKTUYECKHE 3aJaHMs, CBOOOJHO
orepupyeT 3HAHUSMHU, YMEHHUSMHU, HaBbIKAMH MPUMEHEHUS UX B CUTYyallUSIX MOBBILICHHON
CJI0KHOCTH;

— Ha OIIEHKY «XO0POILLI0Y» — PEe3yIbTUPYIOUINI peUTHHT 00y4aroerocst J10JKEeH COCTaBIsATh
70 — 84% or MakcuMaJIbHOW CyMMbI 0ayuioB 3a cemecTp. OOydaromuiicss J0JKEeH MOKa3aTh
CpeIHu ypoBeHb C(POPMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOEHBI, HO
JIONYCKAIOTCS HE3HAYUTEJbHBbIE OIIMOKH, HETOUYHOCTH, 3aTPYAHEHHUS IpPH aHATUTHYECKUX
olepanusx, NepeHoce 3HaHUH U YMEHUI Ha HOBBIE, HECTAHJAPTHBIE CUTYaLlUY;

— Ha OIICHKY «Y/10BJIe€TBOPHUTEIbHO» — PE3yIbTUPYIOLIHA pEHTHHT 00y4Jaroerocs JOmKeH
coctaBiATh 50 — 69% OoT MakcuManbHON cyMMbl 0aisioB 3a cemecTp. CTyAEHT TOJIKEH MOKa3aTh
MIOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, TO €CTh OH JOJDKEH MUMETh 3HaHMS Ha
YPOBHE BOCIIPOM3BEICHHUSA U OOBACHEHUs MH(DOPMAIMK, UHTEIEKTyalbHbIE HaBBIKM PELICHUS



OPOCTHIX 337a4; B XOJ€ KOHTPOJBHBIX MEPONPHUATHH JOMYCKAIOTCS OIIMOKH, MPOSBISIETCS
OTCYTCTBUE OTJCIBHBIX 3HAHUH, YMEHNUH, HAaBBIKOB, OOYYAIOIINICS UCIIBITHIBACT 3HAYNTEIIHbIC
3aTpyAHEHU IPU OIIEPUPOBAHNY 3HAHUAMU U YMEHUSAMU IIPHA UX IIEPEHOCE Ha HOBBLIE CUTYALUU.
— Ha OIICHKY «HEY/I0BJIeTBOPUTEIbHO» — PE3YIbTUPYIOLIHIA PEUTHHT 00y4alOIerocsi COCTABISAET
meree 50% OT MakCUMalbHOW CyMMBI 0ajlIOB 332 CEMECTp pe3yabTaT oOydeHHs] HE JOCTHTHYT,
KOMIICTEHIIMM He C(GOPMUPOBAHbI, CTYAEHT HE MOXKET I[I0Ka3aTh 3HAHUS Ha YPOBHE
BOCITPOM3BCACHUS U 00BSICHEHUS I/IH(bOpMaI_[I/II/I, HE MOXXCT IMOKa3aThb MHTCIICKTYAJIbHBIC HABBIKU
peLIeHus MPOCTHIX 3a1ad.



