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PaGowuas nporpamma coctarnena Ha ocHose ®I'OC BO - GaxanaBpuat no HanpasIeHHio
noarorosky 22.03.02 Meramtyprus (npukas MunoGprayku Poccuu ot 02.06.2020 r. Ne 702)

PaGouas nporpaMsa paccMoTpeHa u 0400peHa Ha 3aceJaHuH ipbt Ou3nkn
01.02.2022, nporokon Ne 4
3as. kadenpoi ———M:b. Apkyauc

Paboyas nporpamma otoGpena meroznyeckoit komuccueit UEnC

14.02.2022, . npotokon Ne 6
Ilpeacenarens . iy e ¢

Comacom;uo: 7/
7,

3as. kadeapoit MeTaunypriu # XHUMHYECKHX TEXHONOrYit -

. Mesun

A.C. XapyeHko

PaGouas nporpamMma cocTas/eHa:

¢T. npenojasartenb Kadeapsl OH3NKH, KaHI. TEXH. HAYK /f : AA. Hedelisen
Penensent: OJZZ
3aB. Kadeapoi BTull, a-p Texn. Hayk A 0.C. Jlorynosa

/



JIner akryaauzanuu padodeil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopena uist peanm3armu B 2023 - 2024
y4eOHOM roty Ha 3acenanuu kadenpbr Ouznku

[Iporokos oT 20 1. N
3aB. kadenpoii M.B. Apkynuc

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena it peanmsarmu B 2024 - 2025
y4eOHOM rojy Ha 3acefanuu kKadenpsl Ou3nku

[Iporokon oT 20 1. No
3aB. xadeapoit M.b. Apkynuc

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peaym3armu B 2025 - 2026
yueOHOM rojy Ha 3aceanuu Kadenpsl Ousuku

[Iporokon oT 20 r. No
3aB. xadeapoit M.B. Apkynuc

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
yueOHOM rojy Ha 3acefanuu kadenpsl Ousuku

[Ipotokos oT 20 1. No
3aB. xadeapoit M.b. Apkynuc




1 Henu ocBOeHMSA AN CUMIIIMHBI (MOYJIs1)

LensMu OCBOEHMSI TUCHMIUIMHBI «(PU3HKa» SBIAIOTCA: PACHIMPEHHs] O0OydJaromIUMUCS
BJla-JICHUS HaBbIKAMU AaHAJIM3a M CHUHTE3a B XOJE€ MOJY4YEHHUs [PEACTAaBICHUN O
(GyHIAMEHTAILHOM CTPOCHHUHM MaTepuu M (PU3MYECKMX NPUHIMUMAX, JISKANMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa; NPUOOPETEHUE HABBIKOB HCIIOJIb30BaHUS
(U3MKO-MaTEMATUYECKOTO arnmapara sl peieHust 3a1a4 B Mpo(eCCHOHATIBHON e TebHOCTH;
HAy4YUTCsl UCIOJIb30BaTh OCHOBHBIE MOHSTHS, 3aKOHBI U MOJEJIM TEPMOAMHAMMUKHN, XUMUYECKON
KMHETUKH, TEepeHoca TEeIUla U Macchl JUIsl PEUICHUS WH)XKEHEPHBIX 3ahad; (GopMHUpOBaHUE Y
CTYJIEHTOB COBPEMEHHOIO €CTECTBEHHO-HAyYHOI'0 MHUPOBO33pPEHUS; PpACIIUPEHUE HAYYHO-
TEXHUYECKOTO Kpyrosopa.

2 MecTo TMCHMIIJIMHBI (MOYJIS) B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Juctunnuna @u3rka BXOJUT B 00s3aTENIbYI0 YacTh YYEOHOTO MiaHa 00pa3oBaTeIbHON
MIPOTPAMMBEI.

JUis  w3ydeHus  JAUCHUIUIMHBI  HEOOXOMuMBI  3HaHUS  (YMCHHS,  BIAJCHHS),
c(hOpPMHPOBAHHBIE B Pe3yJIbTATE H3yUCHHUSI TUCIIUILTAH/ PAKTHK:

JuctuninHa «pu3rkay BXOIUT B 06a30ByI0 4acTh 0710ka 1 00pa3zoBaTeabHOM MPOrpaMMBI.

JUts ~ w3ydeHWs  JUCIUIUIMHBI ~ HEOOXOJMWUMBI  3HAHUWS, YMCHHS,  BIIJICHUS,
c(OpMHPOBAHHBIE B PEe3y/IbTaTe U3YYCHUS AUCIUILINH «(QU3HKA», «KMATEMATHKa» U «XUMUSI) B
paMKax cpeaHei 001eo0pa3oBaTeTbHOM MKOJIBI.

3HaHus (yMEeHUs, BIAJACHUS), NOJyYeHHbIE IPU U3YYEHUU JAHHOW TUCIUIUIMHBI OyIyT
HGO6XOHI/IMBI JJId U3YYCHUA )II/ICHI/IHJ'II/IH/ IMPaKTHUK:

ConpoTuBiieHHE MaTEPUAIOB

dusznyeckas XuMus

Tennodusuka

duznyeckasi XMMUs MUPOMETATTYPTHUECKUX MTPOLIECCOB

Mertannypruyeckasi TEIJI0TEXHUKA

be3omnacHOCTb KU3HENEATEIILHOCTH

Hayuno-uccnenoBarenbckas pabora

3 Komnerenuuu odyuyaroierocsi, opMupyemMbie B pe3yJjbTaTe 0CBOCHHSI

AUCUUIJIMHBI (MOIYJIsl) M IVIAHUPYeEMbIe Pe3yJbTAThI 00yUeHUus

B pesynpraTe ocBoeHHs AUCHUIUIMHBI (Moayis) «Dusuka» oOydarouuiicss 10KeH
007aaTh CIeAYIONIMMI KOMIIETEHIIUSMU:

Ko nanukaTtopa NHaukaTop J0CTHKEHUS KOMITETEHIIUH

OIIK-1 Cnocoben pemiath 3afauu nNpoecCUOHAIBHON NIEATEIbHOCTH, MPUMEHSS METOIbI
MOJENUPOBAHUS, MATEMAaTHUYECKOTO aHAJIN3a, ECTECTBEHHOHAYYHbIE U OOIICMHKEHEPHBIE 3HAHUS

OIIK-1.1 Hcnonp3yeT ecTecTBEHHOHAy4YHbIE 3aKOHbl M NPHHLHUIBI MPH PELICHUU
NPaKTUYECKUX 3a7a4

OIIK-1.2 Pemaer cranmapTHele npodeccHOHadbHbIE 3aJauyd  C PUMEHEHHEM
0O0IIeNH)KEHEPHBIX 3HAHU I

OIIK-1.3 [Ipumensier mMeTOapl MOJEIMPOBAHMA M MATEMaTHYECKOTO aHaluu3a Ul
pelIeHus 3a1a4 TEOPETUUECKOTO U MPUKIIAJHOTO XapaKkTepa




4. CTpyKTypa, 00b€EM U colep:KkaHHue JMCIHHUIIIMHBI (MOAYJIs1)
OO0mias TpyTI0eMKOCTh JUCIHMILTUHBI COCTaBIseT 8 3a4eTHBIX enauHull 288 akal. 4acoB, B TOM

YHUCIIC:

— KoHTakTHas pabora — 109,15 akaz. gacos:
— ayauropsas — 105 akaz. gacos;

— BHeaynuTopHas — 4,15 akaj. 4acos;
— caMmocTosTenpHas pabora — 143,15 akan. gacos;

— B popMe mpakTHuecKkoit moarorosku — 0 akas. 4ac;
— IMOJrOTOBKA K 9K3aMeHy — 35,7 akaj. yac

@opMa aTTeCTaluu - 3a4€T, OK3aMCH

AynurtopHast g e
o KOHTaKTHast pabora E g Dopma TeKyLIEro
5 R
= B aKall. 4acax 5] Bupg KOHTPOJIsI
Pasnen/ Tema 3 (B axaz. yacax) £ B N P Kon
g % © | caMOCTOATENBHOM | ycreBaeMOCTH U
JICLIMITITUHEI S g = . | xoMmeTeHUM
O 5 g & paboThI MPOMEKYTOTHON
nab. | mpakr.
Jlex. p Z'g aTTecTaluu
3aH. 3aH. | O &
1. ®usuyeckre OCHOBLI MEXaHUKH
MOJITOTOBKA K
1.1 Kunemarunka JICKIIUSAM; WH/IMBU/IyaJIbHbIC
MOCTYMATEIBHOTO u 1 /0,4 6 MPaKTUIECKUM JIOMAIlIHUE
BpalIaTeIbHOIO ABIKEHUIN 3aHATHSM; 3amaun; AKP
KOHTPOJIIO;
MOJITOTOBKA K
JISKIIUSIM; HHWBUIYaJIbHbIC
1.2 JuHamuika i Y
1 /11 6 MPAaKTUYECKUM | JOMAaITHHE 3a/1a4H;
MOCTYMATEIBHOTO JBHKCHHS
3aHATHUAM; AKP
KOHTPOJIIO;
3amura
1 MOJTOTOBKA K 1
J—— 11a060paTOPHBIX
1.3 Junamuka ’ pabot Ne4;
1 3 1 6 MPAaKTUYECKUM
BpAaIlATEIbHOTO JIBIKCHHS WH/IMBU/1yaJIbHBIC
3aHATHSIM;
KOHTPOITIO- JIOMAIITHUE 3a/1a4H,
TPOTIO; AKP
IIOATOTOBKA K 3amura
JICKIMAM; J1a0. 11a00paTOPHBIX
1.4 3aKoHBI COXpaHEHUS B 3aHATHAM; a6oT Nel;
P 2 | 3m| 2m| 6 : P :
MEXaHHKe MPAKTUYCCKUM | WHIWBUIYaJIbHBIC
3aHITHAM; JIOMAIIIHUE 3a1a4H,
KOHTPOJIIO; AKP
Wroro no pazaeny 5 6/11 | 512,411| 24
2. Cratuctrueckas (usuka u
TEPMOIMHAMUKA
ITOJIrOTOBKA K
2.1 JIEKIIUSIM; NunuBuayaibHbIC
MornekynsapHO-KUHETHYECKast 1 1 5 MPAKTHYECKUM | JOMaIlHUE 3a0a4u;
Teopus UAaTLHOrO raza 3aHITHSM; AKP
KOHTPOJTIO;
1 HOITOTOBKA K 3ammTa
JeKImsaM; 11a0. 71a00paTOPHBIX
2.2 TlepBoe u BTOpOE Hayaia 3aHATHAM; abot Nel4, Nel$;
p P 2 | aou | 21m | 6 P TR
TEPMOAVHAMUKH MPAKTHIECKUM | WHIUBHIYaJbHbIC
3AHSATHSIM; JIOMAIIIHHUE 3a1a4H,;
KOHTPOIIIO; AKP




noAroToOBKa K

JIEKIIUSIM; WHIMBUTyaTbHBIE
2.3 SIBnenus nepeHoca 1 6 MPAKTHYECKUM | IOMAIIHHE 32/1a4H;
3aHATHUSM; AKP
KOHTPOIIO;
MO/ITOTOBKA K
N " JICKIIUSIM; WHJIMBUyaTbHbIE
2.4 CpoiicTBa TBEPABIX H LIHAM, JHBHILY;
1 6 MPAKTHYECKUM | IOMAIIHHE 3a/1a4H;
HKHUKHX TEI
3aHATUAM,; AKP
KOHTPOITIO;
HWroro no pazzaeny 5 4721 | 3/11 | 23
3. DNeKTpUYECTBO U MarHeTH3
TO/ITOTOBKA K
JICKIIMSIM; J1a0.
31 DNeKTPOCTaTUIECKOE ARSI UHJUBUYaIbHbIE
noje B BakyyMé H B 1 1/11 6 i JIOMaIlIHUE 3a/1a4H;
MPAKTHICCKUM
BEILECTBE AKP
3aHATUAM;
KOHTPOITIO;
TO/ITOTOBKA K
JIEKIUAM; J1a0.
3.2 ITpoBogHUKH u 1 i WunuBunyaibHbIC
3aHATUAM;
JIVDIIEKTPUKH B 1 1 6 JIOMAIITHUE 3a1a4H;
MPAKTHICCKUM
JJIEKTPUYECKOM I10J1€ AKP
3aHATUAM;
KOHTPOITIO;
MOArOTOBKA K 3amura
JIEKLUSIM; J1a0. 11a00paTOPHBIX
3.3 TTocTOSTHHBIH 3AHATHSIM; aboT Ne24;
y 1 | 42m| 211 | 6 ’ p :
IEKTPUIECKUM TOK NPAaKTUYECKUM | MHIUBHIYaJbHbIE
3aHATUAM; JIOMALIHUE 337a4H;
KOHTPOJIIO; AKP
MOAATOTOBKA K
JIEKLUSIM; J1a0.
3.4 MarHauTocraTH4ecKoe HHAMS WunuBunyanbHbIC
3aHATUAM;
rmoje B BakKyyMeé U B 1 2/11 6 JIOMAIIIHUE 33]1a4U;
MPAKTUIECKUM
BEILIECTBE AKP
3aHATUAM;
KOHTPOIIO;
MO/ATOTOBKA K
JIEKLIMSIM; J1a0.
NnpuBunyansHeie
3.5 DJIeKTpOMarHUTHAS 3aHATHUSM;
1 2 6 JIOMAITHUE 3a1a4H;
HHITYKLUST MPAKTUIECKUM
AKP
3aHATHAM;
KOHTPOIIO;
TIO/ATOTOBKA K
JIEKLIMSIM; J1a0.
NupuBunyansHeie
3.6 OJIeKTPOMarHUTHBIC 3aHATHSM;
1 1 6 JIOMAaIITHUE 3a1a4H;
KoJIeOaHUs 1 BOJIHBI MPAKTHIECKUM AKP
3aHATHSIM;
KOHTPOJIO;
IIOATOTOBKA K 3amura
JICKIMAM; J1a0. 11a00paTOPHBIX
3.7 IepemenHbIit 3aHATHSIM; abot Ne28;
<P 2 |42m | 1| 6 : P ’
NIEKTPHIECKUI TOK NPAaKTHIECKUM | WHIUBHIYaJbHBIC
3aHATHSIM; JIOMAalTHUE 3324,
KOHTPOJITIO; AKP
Hroro no pazaeny 8 8/411 | 10/411 | 42
Hroro 3a cemectp 18 | 18/71 | 18/7,41| 89 3auér

4. BoiHOBast OIITHKA




noAroToOBKa K

3ammura

JIeKIMsM; J1a0. 71a00paTOPHBIX
4.1 WaTepdepennus 41U 2 215 3aHATUAM; padot Ne34;
CBETOBBIX BOJH ' MPAKTHIECKUM | WHIUBHIYaJbHbIC
3aHATHM; JIOMAaITHUE 3a1a9H;
KOHTPOIIIO; AKP
MO/ITOTOBKA K
JIEKIUsIM; J1a0.
WHIMBUyabHbIE
4.2 JIndpakims CBETOBBIX 3aHATUAM;
BOJIH 2/11 4 DAKTHYCCKIM JIOMaNITHUE 3a]1a4H;
P AKP
3aHATUAM;
KOHTPOJIIO;
MO/ITOTOBKA K
JICKIIHSIM; J1a0.
WHUBUYaTbHBIC
4.3 Tlonsipu3anusi CBETOBBIX 3aHATHAM;
BOJTH 1 4 npakTHueckum | 7O AHHHC SATATM,
P AKP
3aHATUAM;
KOHTPOJIIO;
HWroro no pazzgeny 411 | 5/11 10,15
5. DneMeHThl KBaHTOBOU (pU3HKU
MOATrOTOBKA K 3amura
JIEKLUSIM; J1a0. 11a00paTOPHBIX
3aHATHSIM; a0oT Ne36;
5.1 dotospdext 4 |o2n6u| 4 ’ p :
MPAKTHIECKUM | WHIUBHIYaJbHbIC
3aHATHAM; JIOMAIITHUE 3a1a4H;
KOHTPOJIIO; AKP
MO/ITOTOBKA K
JIEKLHSIM; J1a0.
QS THAM: UnauBunyansHeie
5.2 Dddexr Komnrona 2/11 4 ’ JIOMAIIIHUE 33]1a4U;
MNPAKTUIECKUM
AKP
3aHATUAM;
KOHTPOIIO;
MIOAATOTOBKA K 3ammra
JIEKIUAM; J1a0. n1abopaToOpHBIX
5.3 Teopus aToma Bomopona am | am 4 3aHATHUSM; pabot Ned1;
o bopy NPAaKTUIECKUM | MHIUBHIYaJbHBIC
3aHATUAM; JIOMALIHUE 337241,
KOHTPOJIIO; AKP
MO/ATOTOBKA K
JIEKLIMSIM; J1a0.
o WnnuBunyanbHbIe
5.4 DnemeHTH KBaHTOBOM 3aHATHSM;
MEXaHUKH ! 4 npakTieckum | 70 o HHC SANAMH,
P AKP
3aHATHSIM;
KOHTPOIIO;
TIO/ATOTOBKA K
JIEKLIMSIM; J1a0.
WHIUBUAYaTbHBIE
55 Artom Bomopoma B 3aHATHAM,
. 1 4 JIOMAIIHUE 3a1a4H;
KBaHTOBOH MEXaHUKE MPAKTHIECKUM AKP
3aHATHSIM;
KOHTPOJIO;
HWroro no pazaeny 8/11 | 8/3,61 | 20
6. ®usnka TBEPIOTO TENA
TIOATOTOBKA K
JIEKIUAM, J1a0.
6.1 OCHOBHBIE CTPYKTYpPBI U 3aHHTI/I;IM' WNunuBuayaibHbIC
(usnveckue CBOICTBa 4 i JIOMAaIITHUE 334K,
N MPAKTHIECKUM
TBEPIBIX TET AKP
3aHATHAIM;

KOHTPOJIIO;




noAroToOBKa K

6.2 CraTHCTHKA
JIEKIUsIM; J1a0.
Depmu-Zlupaka. WnnuBunyansHbIE
3AHSATHSIM;
Oo6pa3oBanne 2 4 JIOMAaIlIHUE 3a/1a4H;
MPAKTHIECKHM
JHEPreTHYECKHMX  30H B AKP
3AHSATHSIM;
KpHCTaie
KOHTPOIIO;
MOJICOTOBKA K
JIEKIUsIM; J1a0.
6.3 Kraccnueckas u WHINBHIyalIbHbIC
3aHATHUSIM;
KBaHTOBAs TeopHs 2 1 4 JIOMAIITHUE 33124,
MPAKTHICCKUM
3JIEKTPONPOBOJHOCTH AKP
3aHATHUSIM;
KOHTPOIIIO;
Wroro no pazneny 5 1 12
7. ®u3nka aTroOMHOTO sapa H
9JIEMEHTAPHBIX YACTHUI]
MOJITOTOBKA K
JICKIHSIM; J1a0.
WHauBuyanbHbIC
7.1 CocraB aTOMHOTO siIpa. 3aHATHSM;
1 121 4 JIOMaNTHUE 3aJ1a4H;
Mogenu cTpoeHus sep MPAKTHICCKUM AKP
3aHATHSIM;
KOHTPOIIIO;
MOJITOTOBKA K 3ammra
JIEKLUSIM; J1a0. 11a00paTOPHBIX
3aHATHAM; a0oT Ne51;
7.2 Pai0akTUBHOCTD 1 5/31 1/11 4 ? p i
MPAKTHIECKUM | WHIUBHIYaJbHbIC
3aHATHUSM; JIOMAIITHUE 33124,
KOHTPOJIIO; AKP
MOJIrOTOBKA K
JIEKLHSIM; J1a0.
NnauBunyansHeie
7.3  SlpepHble  peakiuu. 3aHATHUSM;
1 1/11 4 JIOMAITHUE 3a1a4H;
SnepHas sHepreTHkKa MPaKTUYCCKUM AKP
3aHATHSIM;
KOHTPOJIIO;
Wroro no pazaeny 3 531 | 3/41 | 12
Wroro 3a cemectp 17 | 17/51 | 17/8,61] 54,15 JK3aMeH
143,1
Hroro mo aucuMIninae 35 |35/12U] 35/1611 3a4er, SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHHU

JUia  peanuzauuy  NPEeAyCMOTPEHHBIX BHMJIOB  ydyeOHOM pabOTBl B KauecTBe
00pa30BaTEeNbHBIX TEXHOJOTHH HCIONB3YIOTCS TPAAULMOHHAS, WHTCPAKTUBHAs W aKTUBHAs
(dbopMbI 00yueHUSI.

Tpaguumonnass ¢opma oOydeHHs pealn3yeTcs MPEUMYLIECTBEHHO IPH MPOBEICHUH
JIEKLIMOHHBIX 3aHATHI, HA KOTOPBIX M3JIaratOTCsl OCHOBHBIE TEOPETUUYECKUE MOHSTHUS, 3aKOHBI U
NpUHIUIBI (PU3UKH. YacTh JIEKIIMOHHBIX 3aHATUI MPOU3BOJUTCS C IOMOLIBIO MYJIbTUMEIUITHOTO
00OpYyJIOBaHUS, YTO TO3BOJISIET TOBBICUTH WH(MOPMAIMOHHYIO HACBIIICHHOCTh Y4eOHOTO
nporiecca U yIyqlIuTh BOCTIpUsATHE oTydaeMoii nHpopMarmn. KontekcTHoe 00ydeHne B paMKax
JIEKLIMOHHBIX 3aHATUN MPOBOJUTCS 3a CUET NMPUBEACHUS IPUMEPOB MPAKTUUECKOIO MPUMEHEHUS
U HCIOJIb30BaHMUS (PYHIAMEHTAJIbHBIX (U3MUYECKUX 3aKOHOB M CIEACTBMM W3 HUX B
npodeccuoHalbHON JesTeNbHOCTH oOydaromierocsi. JIEKIIMOHHBIN MaTepuan 3akperuisiercs B
X0/1€ 1a00PaTOPHBIX U MPAKTUUECKUX 3aHATHIX

VY4eOHBIM MJIAHOM JIJIs1 OCBOEHUS JUCHMILIMHBI MIPETyCMOTPEHO 68 4. 1abopaTOpHBIX U
514. mpakTHYeCKHUX 3aHATHI B MHTEpakTHUBHOW ¢opMe. B paMkax MHTEpaKTUBHOTO OOYy4YEHMSI
MPUMEHSIOTCS paboTa B KOMaHJle, MHAWBHyalbHOE OOYy4Y€HHE, a TaKKe MPHU HCHOJIb30BAaHUU
WuTepHer-pecypcoB [uis norcka HHGOpMaIUU MIPH MOATOTOBKE K 3alIUTE JIA0OPaTOPHBIX paldoT.

CamocTtosarenbHas paboTa CTYAEHTOB CTUMYJIUPYET CTYIEHTOB K CaMOCTOSITELHOM
mpopaboTKe TeM B IMpoliecce MOATOTOBKM K CEMHUHAPCKUM 3aHSITHSIM, TECTOBBIM paboTam,
JK3aMEHy.

Pesynbrat 00yueHHsI KOHTPOIUPYETCS IK3aMEHOM.

6 YueOHO-MeTOoIUYeCKOe 00ecriedeHHe CAMOCTOSITeIbHOI padoThl 00y4aroIuXxcsi
[Ipencrasneno B npuiioxenuu 1.

7 OueHOYHBbIE CPeACTBA /1JIs1 IPOBeAeHUsI IPOMEKYTOUHOM aTTecTauuu
[IpencraBieHbl B MPUIOKEHUU 2.

8 YueOHo-MeTOUYecKOe M HH(OPMALIMOHHOE o0ecTiedeHHe TUCITHIIINHBI (MOLYJIs1)

a) OcHoBHAas IMTEPaATypAa:

1. Kann, K. b. Kypc o6mieit pusuku: Yueobnoe nocooue / K.b. Kann. - Mocksa : KYPC:
HUIL UHOPA-M, 2018. - 360 c. - ISBN 978-5-905554-47-6. - Tekcr : snekrpoHHsbIid. - URL:
https://znanium.com/catalog/product/956758 (nata obpamienus: 12.11.2020). — Pexxum mocryma:
T10 TIOJIITHCKE.

2. Komsiiora, O. C. Kypc o6reit ¢pusuku: YuebHoe nmocodue / Komsiosa O.C. - Mocksa
:CtI’AY - "Arpyc", 2017. - 300 c.: ISBN 978-5-9596-1290-0. - Tekcr : anexTponHbiid. - URL:
https://znanium.com/catalog/product/975925 (nara obpamenus: 12.11.2020). — Pexxum nocryma:
T10 TIOJIITHCKE.

0) JlonmoyiHMTEIbHAS JIUTEpPaTypa:

1. KpaBuenko, H. 0. ®u3uka : yueOnuk u npaktukym it By3os / H. }O. KpaBuenko. —
Mocksa : UznarensctBo FOpaiit, 2020. — 300 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-01027-5. — Tekcr : oanekrponnsii /[ DOBC  IOpaiit [caiit] — URL:
https://urait.ru/bcode/450821 (mata obpamenus: 12.11.2020).

2. Koukun, 1O. II. CoopHuk 3ama4 no ¢usuke : npakrukym / FO. II. Koukun, U. IO.
borauesa ; MI'TVY. - MaFHI/ITOFOpCK : MI'TY, 2018. - 1 snekrpon. onr. auck (CD-ROM). - 3ari. ¢
TUTYJl1.  DJKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad?name 3568.pdf&show=dcatalogues/1/1515
209/3568.pdf&view=true (mara obpamenus: 23.10.2020). - MakpooOBeKT. - TeKCT : IeKTpOoH-
HbIil. - ISBN 978-5-9967-1162-8. - Cenenust foctynusl Takxke Ha CD-ROM.



B) MeTroauyeckue ykazanus:

1. Mexanuka. MonekynsipHas Gu3uKa 1 TEpMOJMHAMHKA | JTA00PaTOPHBIiA mpakTukyMm / E.
H. Acranos, 3. H. botHeBa, JI. C. lomkenkoBa u nip. ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1
anekTpoH. onrt. jguck (CD-ROM). -  3arm. ¢ turyn. okpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true (mara oopamenus: 23.10.2020). - MakpooObeKT. - TeKcT : 31eKTpoH-
HBIH. - CBeneHus noctynHbl Takke Ha CD-ROM.

2. Beuepkun, M. B. DnexTpocTaTika u MOCTOSIHHBINA TOK : mpakTukym / M. B. Beuepkun,
O. B. Kpusko, E. B. Maxkapuesa ; MI'TY, Un-t sHepretuku u aBromatuku, Kad. usuku. -
Marunutoropck : MI'TY, 2012. - 1 snextpon. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true (mara oOpamenus: 23.10.2020). - Makpooosekr. - Tekcr
AIIEKTPOH-HEIH. - CBenteHus qoctynHsl Takke Ha CD-ROM..

3. Apkymuc, M. b. BomnHoBas onrtuka : yueOHoe mocobme / M. b. Apkymuc, A. A.
Hukomaes ; MITY. - Marauroropck @ MITY, 2015. - 53 c¢. : wmr - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1152.pdf&show=dcatalogues/1/1121
179/1152.pdf&view=true (mara oopamenus: 23.10.2020). - MakpooObeKT. - TeKcT : MeKTpoH-
HBIH. - FIMeeTcs meyaTHbIN aHaJIOoT.

r) [Iporpammuoe odecnieuenne u UHTEepHeT-pecypcebl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenosanue [10 Ne norosopa CpoK IelcTBUS TULEH3UN
MS Office 2007

Professional Ne 1350t 17.09.2007 06eccpovHO

7Zip CBOOOJIHO  pacmpocTpaHsIeMoe 0eccpovHO

IIpodeccuonanbHble 0a3bl JAHHBIX U HHPOPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca Cchuika

OnekTpoHHas 0a3a IMepuoAMYecKHX u3naHuii East
View Information Services, OO0 «MUBUC»
HanunonansHas nH(}OpPMAIMOHHO-aHATUTHYECKAS URL:
cucrema —  Poccuiickuii  MHIOEKC  HAy4yHOIO
nutupoBanus (PUHLL)

ITouckoBass cucrema Axkagemus Google (Google
Scholar)

Nudopmanronnas cucrema - Eqnnoe okHO ocTymna K URL: http://window.edu.ru/
nH(OPMALIMOHHBIM pecypcam

9 MaTepuaibHO-TeXHHYeCKOe o0ecnieyeHne TUCHUILITNHBI (MO1YJI51)

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

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

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOG oOecreueHue JAUCIUIIIMHBI BKITFOYACT:


http://window.edu.ru/

Tun u Ha3Banue ayauropun OcHaleHHE ayIUTOPUH

VYueOHble ayAUTOPHH JUI TPOBEICHUS 3aHATHH JeKkuuoHHoro tuma (Ne388, 394)
MynbTUMeIMHHBIE CPEICTBA XPAHEHUS, [Iepeaull U MPEACTaBICHHUS HHPOPMAIIH.

VYuebHas ayqutopus Ui IpoBeieHust JabopaTopHeIx paboT: JlabopaTopus « MexaHuku,
MOJICKYJISIpHOM ~ ¢u3ukun u  TepMmoamHamukm»  (Nel75)  JlaGoparopHble  YCTaHOBKH,
U3MepUTENbHbIE TPUOOPBI Il IPOBEACHUS 1a0OPAaTOPHBIX PpadOT:

1. bannucTuyeckne MassTHUKH.

2. Mastuauk Obepoeka.

3. ®u3nvecKuii MasTHHK.

4. Nocka l'anbTOHA.

5. JlabopaTopHast yCTaHOBKa JUIsl UCCICAOBAHUS PACHPEACTICHUS TEPMOAIIEKTPOHOB II0
MOJTYJTIO UX CKOPOCTH.

6. JlaGopaTopHasi yCTaHOBKA /ISl OTIPENIEIICHUS MTOKa3aTee aanadbaTsl Y METOAOM
Knemana u Jlezopma.

7. JJaboparopHasi ycTaHOBKa JUIsl IPOBEPKH 3aKOHA BO3PACTAHMS SHTPOIIHH B MpoIiecce
¢ y3uu ra30B Ha MOJIENIN TIEpEMENIMBaHUS IapOB.

8.JIabopaTopHasi ycTaHOBKA ISl TPOBEPKH 3aKOHOB BO3PACTAHMS SHTPOIHH B TIPOIIECCE
TEI1000MeHa.

9.YcraHoBka maboparopHas Ui M3y4eHHS 3aBHCHMOCTH CKOPOCTH 3ByKa OT
temneparypst "M®-C3-M"

10. VYcraHoBka jabopaToOpHAS JUTSI WCCIIEIOBAHUS TEIUIOEMKOCTH TBepaoro Tena" Md-
TET-M".

11. YcranoBka naboparopHasi Ui ONpeiesieHUs] YHUBEPCAIIbHON Ta30BOM MOCTOSTHHON
"MO-OI'TI-M".

12.Crenn nabopaTOpHBINA Ta30BbIC MPOIIECCHI.

13. MepuTenbHbIA HHCTPYMEHT.

VYyeOnast ayautopus Uil  TpoBeACHHS JabopaTopHbIX pabot: JlabGopaTopus
«OnexrpudectBa U ontukm» (Nel79) JlabopatopHbie YCTaHOBKH, U3MEPUTEIBHBIC TIPUOOPHI TSI
MPOBEACHUS JIAOOPATOPHBIX PadOT:

1.JTaGopaTopHasi ycTaHOBKA JUIsl UCCIIEI0OBAaHUS ANEKTPOCTATUYECKOTO MOJIS C TOMOIIBIO
OJIMHAPHOT'O 30H/1a.

2. YcraHOBKa JIJ1s1 ITYHTHUPOBAHUS MUJUTMAMIIEPMETPA.

3. YcranoBka 1abopaTopHasi Juist ONpeieieHHs] UHAYKTUBHOCTH COJICHOM/Ia U MarHUTHOM
MIPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTopHas Uil M3y4deHHs] Pe30HAHCAa HANpsHKEHUM U ompeaencHUs
UHIYKTUBHOCTHU

5. JlaboparopHasi yCTaHOBKa AJIsl M3Y4€HHUs JJIMHBI CBETOBOW BOJHBI U XapaKTEPUCTUK
TU(PaKIHOHHOMN PEIIETKH.

6. JlabopaTopHasi ycTaHOBKa AJisi OMpENENCHUs pajuyca KPUBU3HBI JIMH3BI U JIMHBI
CBETOBOM BOJIHBI C TOMOIIBIO KoJiel] HptoToHa.

7. JlaGopaTopHasi ycTaHOBKA JUIsl OIIpe/IeJIeHHsI KOHIIEHTPALMU PACTBOPOB caxapa U
MTOCTOSIHHO BpallleHHUS.

8. lcTOYHMKYM NUTaHUs TOCTOSIHHOTO TOKA.

9. Marasun emxocteit Time Electronics 1071.

10. Mara3un emkoctu P-513.

11. Marasun uaaykTuBHOCTe# Time Electronics 1053.

12. Mara3ussl conpoTuBieHuii P-33.

13. MynbsTumeTpsl tugppossie MAS-838.

14. Mynstumetpst APPA 106,203,205.

15. Ocumnnorpad nyxkanansHbiii GOS-620 FG.

16. ITonapumerp CM.

17.MepuTenbHbIi UHCTPYMEHT.

VYuebHas ayTuTOpHs A7 IpoBeAeHUs 1abopaTopHbIX padot: JlJabopaTopus «AToma,



TBepaoro tena, sapa» (Nel77) JlabopaTopHble YCTaHOBKH, U3MEPUTEIbHBIE TPUOOPHI IS
MPOBEICHUS TA0OPATOPHBIX PadOT:

1.JIaboparopnas ycranoBka uist "M3yuenust BHemHero ¢poro3ddexra’.

2. YcTaHOBKa Ul M3y4EHUs CIEKTpa aToMa BOJOPOJA M OIpEAesICHHS NMOCTOSHHOU
Punbepra.

3. YcranoBka nabopaTopHast U ONpeIeNICHHs TIOTEHIIMaa BO30YKIEHHS ra3a.

. YcTaHOBKA JJIS1 OTIPEICNICHUS [UTMHBI TPOOeTa YacTHII B BO3AYXE.
. Usmeputens ckopoctu cueta YIM2-2.

. Monoxpomatopst MYM-1.

. Mynerumerpst APPA 205, 207.

. Ocimmorpad aeyxkananbabiii GOS-620 FG.

. MepuTenbHbIi HHCTPYMEHT.

VYdeOHbIE ayAWTOPWUU ISl TIPOBENCHHS MPAKTHUYECKHX 3aHSATHH, TPYIIOBBIX H
WH/IMBUYAIBHBIX KOHCYJIbTANN, TEKYIIEro KOHTPOJS M MPOMEeKyTouHOU aTtectarmu (Nel8S,
198, 181, 183) NuTepakTuBHAs I0CKA, IPOEKTOD;

MynbTHME TMIHBIA TPOEKTOP, IKPaH.

VYdeOHble ayTUTOPHH ISl BBIIOJHEHUS KypCOBOTO MPOEKTHPOBAHMUS, MOMEUICHUS IS
caMmocTosTeNbHON padoThl. (Nel82) IlepconanbHbie kKoMmmbioTephl ¢ maketom MS Office, c
BBIX0JIOM B MIHTEpHET U C IOCTYNOM B JIEKTPOHHYIO HHPOPMAIIMOHHO -00pa30BaTENbHYIO CPEIy
YHHUBEPCHTETA.

[lomemenne pans  XpaHeHUs U NPOPMIAKTHYECKOTO OOCITY)KHMBAaHUS — y4eOHOIO
obopynoBanus (Nel79a, 191) Cremmaxwu, ceidbl Is XpaHEHHS Y4eOHOTO OOOPYIOBAHHUSL.
WHCTpyMEHTHI Ui peMOHTa 000PYI0BAHHS.

O© 00 ~NO O &~



IIpuiaoxenne 1

Y4eOHO-MeTOAUYECKOEe  o0ecleyeHHMe  CaMOCTOAATENbHON  padoThI
o0yuarommxcs

[Io mucuummHe «®usnka» HOpeAyCMOTpEHa  ayJWTOpHas W BHEAyAUTOpHAas
camocTosiTeNIbHas paboTa 00y4aroIUXCsl.

AyIuTOpHAs caMOCTOSITENbHAsT padoTa CTyIEHTOB MPEIOJaracT pemeHne KOHTPOJIbHBIX
3a1a4 Ha MMPAKTUYCCKUX 3aHATUAX.

IIpumepHblie ayinTOPHBbIE KOHTPOJIbLHBIE padoThl (AKP):

AKP Nel «Mexanuka. MogekyasipHas ¢gusuka. Tepmoamnamuka»

1. Pajuyc-BeKTOp YaCTUIIEI H3MEHSETCS 110 3aKoHy: I = 5t%i+ j+ 2tK.

Omnpenenuth: 1) ypaBHEHHE TPAaEeKTOPUU YACTHIIBI; 2) CKOPOCTh M YCKOPEHHE YaCTHUIBI B
MOMeHT Bpemenu to=1 ¢; 3) kacaTeiqbHOE ¥ HOPMAIBHOE YCKOPEHHE TOYKH B TOT K€ MOMEHT
BPEMEHH.

2. OMH MOJTh UICATFHOTO OJTHOATOMHOIO Ta3a coBepIraet mpomeccl-2-
3. To = 100K. Ha y4actke 2-3 K rasy HOJBOJST KOJUYECTBO TEILIOTHI 3 .
Q23 = 2,5 x/{uc. Haiinure oTHOmeHHe pabOThI A1-2-3, COBEpIIAEMOH ' 7
ra3oM B X0JIe TIpollecca, K KOJMYECTBY TeIIOThl Q1-2-3, TIOTJIOMIEHHOMY

ra3oM. 0

3. Ha Gapaban paguycom R = 15 cM HamoTaHO HUTh. K KOHITy HUTH NMPUBS3aH TPy3 Maccoi m =
800 r, KOTOpEIil OIycKaeTcs ¢ yekopenueM a = 1,5 mM/c?. Onpenennte MOMEHT HHEPIUH
Oapabana.

4. Crepxenp mamuHoi 1,5 M m maccoit 10 kr MoXeT BpamarhCsi BOKPYr HEMOJBHKHON OCH,
MIPOXOIAIICH Yepe3 BEPXHUI KOHEIl CTepKHs. B cepeuny cTepHs yuapsier myis maccoi 10 r,
JICTSINAs B TOPU30OHTAIBLHOM HarpasjieHHH co ckopocThio 500 M/c u 3acTpeBaeT B crepykHe. Ha
KaKOM yroJ1 OTKJIOHUTCS CTePKCHb IOCIIa yapa?

5. Onpenenure, MpH KaKoW TeMIlepaType Tas3a, COCTOSIIEr0 M3 CMECH a30Ta M KHCIOpPOJa,
Han0oJIee BEPOSATHBIC CKOPOCTH MOJICKYIT a30Ta M KUCIIOPOa OyIyT OTIUYAThCS JIPYT OT Jpyra
Ha Av =30 m/c?

AKP Ne2 «Quekrpocrarnka. IlocrossHHbIi TOK. MarHuTHoe moJie»

1. B Tpex BepmmHax KBagpata co cropoHo a=40 cM HaxosaTCs OJMHAKOBBIC
MOJIOKUTENbHBIE 3apsiibl 1o 6,4 HKn kaxaeii. HallTh HanpsokeHHOCTh M HOTEHIHAT
ANIEKTPUYECKOTO TOJII B YETBEPTOW BepiInMHE. PaccunTarh pa3HOCTh NMOTEHIIMATIOB MEXKITY
LIEHTPOM KBaJipaTa 1 Y€TBEPTOI BEPILINHOM.

2. Ha puc. £=1,0 B, &£=2,0 B, €=3,0 B, r1=1,0 Om, 2=0,5 Owm, I
r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. Onpenenute: 1) CUiIbI TOKa i ¥  BO
BCEX ydyacTKax IEMH; 2) TEIIOBYIO MOIHOCTh, KOTOpast
BBIJICIISICTCS HAa CONPOTHBIICHHUH Ra3.

R £2. 2

e——
Rz

3 KOH,Z[CHCE[TOp ¢ eMKOCTbIO 4 MKD 3apsaaAnIn OT UICTOYHUKA TOKAa C HAIPSKCHUCM 36 Bu
MNpUCOCAUHUIIN B TOYKAX AuBec 6aTapeeI‘/'1 HE3apsAKCHHBIX KOHACHCATOPOB, H306pa)KeHHOﬁ




Ha pucyHke Kk 3azade 15.3. [lpuuem Ci1=3Mk®d, C>=5 Mx®d, C3=24 mx®d. Haiitu 3apsn,
KOTOPBIN mocie 3Toro Oyzner uMerh KoHaeHcatop Cs, 1 U3MEHEHHE OOLIel PHEPruu BCexX
YeThIPEX KOHJEHCATOPOB.

4. KpyroBoii BuTok pagumycom R=15,0 cMm pacnonioxkeH OTHOCUTEIBHO OECKOHEYHO JITMHHOTO
IIPOBOJIa TaK, YTO €r0 INIOCKOCTh NapaieiabHa npoBoay. Ileprnenaukyiisp, BOCCTaHOBIIEHHBIH
Ha IIPOBOJ] U3 IIEHTPA BUTKA, SIBJIIETCS HOPMaJbIO K IJIOCKOCTU BUTKA. Cuila TOKA B IPOBOJIE
1:=5A, cuna Toka B BuTke Toku l,=1A. Paccrosnue ot nenTpa Butka j10 npoojaa d=20 cm.
Onpenenure MarHUTHYIO MHAYKLHUIO B LIEHTPE BUTKA.

5. Ha pacctosauu a = 1 M OT AIMHHOrO NmpsMOro npoBojaa ¢ TokoM | = 1kA HaxonuTcs
Koiblo paguycoM I = 1 cm. Konplo pacnonokeHo Tak, 4TO MArHUTHBIM IOTOK,
IIPOHM3BIBAIOLIMI €ro, MakcuMasueH. Onpenenure, Kakoi 3apsii IpPOTEYET MO KOJIbILY MPHU
BBIKJIIIOYEHHH TOKa B nipoBoJie. ConpoTuBiieHne koabla R = 10 Om.

AKP Ne 3 «BoanoBast onTuka»

1. [T1oCcKOBBITIYKIIas CTEKJISTHHAS JTWH3a C PAJANYCOM KPUBH3HBI ChepHIecKOi moBepxHOCTH R
= 12,5 cM mpukara K CTEKISTHHOM TUTacTUHKE. /[namMeTp HEeKOTOPOro TEMHOTO KOJIbIIA
Herotona B otpaskenHom cBere 01 = 1,0 MM, 1uamerp e TEMHOTO KOJbIA, MOPSAKOBBI
HOMeEp KoToporo Ha 5 eaunuir 6osbie, d2 = 1,5 mm. OnpeaenuTs IMHY BOJHBI CBETA A.

2. Ha qudpaknnoHHy0 pemieTky majaeT HOPMaldbHO MyYOK CBETa OT paspsaHOH TpyOKH,
HaIMoOJHEHHOW BOJOpoJOoM. UYeMy nopkHa OBITH paBHA TOCTOSIHHAS PEHIETKH, YTOOBI B
HanpaieHnn ¢ = 41° coBmananu aBe THHAN: A1 = 6563 A (Maxcumym TpeThero mopsika) u
L2 = 4102 A (MakcumyM geTBepTOro mopsixa)?

3. IlepBbIii ONAPU3ATOP YCTAHOBIIEH TaK, YTO €ro IUIOCKOCTh IPOITYCKAHMS BEPTUKAIIBHA,
BTOPO# MOJISPU3aTOP PAa3BEPHYT 1O OTHOIIEHHMIO K mepBoMy Ha yron 20°. Bo ckombko pa3s
M3MEHHUT MHTEHCHUBHOCTh €CTECTBEHHOTO cBeTa Takas cucrema? Ilox kakum yriom K
BEpPTHKAJIEC HY)KHO YCTAaHOBHUTH TPETUM MOJISPU3ATOP, YTOOBI CBET Yepe3 TaKyl0 CUCTEMY He
npomen?

AKP Ne 4 «KBauroBas mexanuka. KBaHToBass MeXaHHKa»

1. Yepuoe Teno narpenu ot temrepatypsl 600 K no 2400 K. Bo ckoiyibko pa3 yBenuyuiach
oOrias TerioBasi SHeprus, u3aydaemas tenoM? Ha cKoJIbKO M3MEHMIIACh UIMHA BOJIHBI,
COOTBETCTBYIOIIASI MAKCUMYMY SHEPTHU U3TYUYCHUS U CIIEKTPAIbHBIN COCTAB U3ITyUCHHS ?

2. ®oToH ¢ sHepruei 1 MaB paccesiics Ha cBOOOTHOM MTOKOUBIIIEMCs dIeKTpoHe. HaiiTu yrou
paccestHusl OTOHA M KMHETUYECKYIO SHEPTUIO AIIEKTPOHA OTJAud, €Cld B pe3yibTare
paccesiHUs ITMHA BOJTHBI (DOTOHA M3MEHMIIach Ha 25%.

3. Ilpu moouepeqHOM OCBEUICHHHM MOBEPXHOCTH HEKOTOPOTO METajla CBETOM C JUIMHAMU
BoiH 0,35MkMm u 0,54 MKM OOHapyKWJIM, YTO COOTBETCTBYIOIIME MAaKCUMYMBI CKOPOCTH
(OTORNEKTPOHOB OTIMYAIOTCS APYr OT Apyra B 2 pasa. Haiitu paGoTy BbIX0Ja 3JEKTPOHOB C
MOBEPXHOCTH ATOTO MeTalljIa.

4, TIydok mapajyienbHO IBMKYIIMXCS 3JIEKTPOHOB, MMelomux ckopoctd 10° m/c, mamaer
HOpMaJIbHO Ha JauadparMy ¢ JUIMHHOM mienbio mupuHo 1 mxm. Ha skpane 3a menbio Ha
paccrostauu 0,5M oOpasyercsa audpakimonHas kaptuHa. OnpeaenuTs JMHEHHOE pacCTOsIHUE
MEX]ly IU(PPAKIMOHHBIMU MUHUMYMaMH MIEPBOTO MOPSIJIKA.

5. Bo ckonbko pa3 z[e6p017meBc1<a51 JAJINHA BOJIHBI YaCTUIbI MCHBIIC HCOMMPECACIICHHOCTHU Ax ee
KOOPAWHATBI, KOTOpast COOTBETCTBYCT OTHOCHUTEIIFHOM HCOMPCACIICHHOCTH UMITYJIbCA B 1% ?

6. DIEeKTpOH HaXOIUTCA B OECKOHEUHO TNIyOOKOH MOTEHLMANbHON sMe mupuHoi £. B kakux
Toukax B HMHTepBajie () <x < { INIOTHOCTb BEPOATHOCTH HAXOKJEHUS AIEKTPOHA HA IIEPBOM
U BTOPOM JHEPreTUYECKHX YPOBHSX OJMHAKOBAa? BBIUMCIMTH IUIOTHOCTH BEPOSITHOCTH AJIS
9THUX TOYEK. PereHne nosCHUTh rpapuyuecKH.

AKP Ne 5 «®@u3uka aToma u siipa»




1. BeruucnauTh MHIYKIUIO MAarHUTHOTO TIOJISL B LIEHTPE aToMma BOJOpoJa, 00pa3oBaHHOTO
BpallleHHEM 3JIEKTPOHA 10 NepBOil OOPOBCKOM OpOUTE (CUMTATh BPALIAIOIIUICS SIEKTPOH
KPYTOBBIM ITOCTOSIHHBIM TOKOM).

2. Toxkostuiics non He™ ncmyctit GOTOH, COOTBETCTBYIOIIHIA TOJIOBHO# IMHMU cepur JlaiiMana.
Haiitu sHepruto, UMITyabC U Maccy 3Toro (oToHa.

3. IIpemapar 23982U maccel M = 1 usnyuaer 1,24-10% o — wacTun B cexynny. Haiinure mepuos

moJjypaciazga 3Toro mnmpemnapara, €ro HadaJlbHYH0 aKTUBHOCTb M dKTUBHOCTb 4EPEC3 lMpII JICT.

4. Snpa nutug-7 6oMOapaupyroTcss npoToHaMu. B pesynbTare nmpoTekaHus SACPHOU peaxiuu
00pa3yroTcst IB€ OJJMHAKOBBIX 4acTHIIBl. HaifTn uMmynbebl 3Tux dactui. [lon kakuM yriaoMm oHH
pazneratorcst? CuuTaTh, YTO AAPO-MUILEHb HEMOJBMKHO, a SHEPrus HaJETAIOLIEro INpPOTOHA
paBHa 2,6 M»>B

BHeayautopHasi caMocTosiTebHasi padora OOydarOIIMXCS OCYLIECTBISETCS B BHUIE
W3YYEHHUS JIMTEPATYPhl IO COOTBETCTBYIOIIEMY Pa3zeNy ¢ MpopabOTKON MaTepuasna; oArOTOBKU
K BBINOJHEHUIO Ja00OpaTOpHBIX paboT Mo (u3uKe, MOATOTOBKM K CEMHHAPCKUM 3aHATUSAM U
BBITIOJIHEHNE UHIUBUYaIbHBIX 3aJaHUH.

IlepeyeHnb TeM AJisl MOATOTOBKYU K CEMUHAPCKUM 3aHSITHSM:
Tema 1. [IpuMeHeHne 3aKOHOB COXPAHEHUS IS OTIPEICTICHUSI CKOPOCTH TIOJIETa YK

1. Mmnynbc MatepuanbHOil Touku. MIMmynbe cucteMbl. 3aKOH COXpaHEHHUS UMITYJIbCA.
IlenTp Macc cuCTEMBI MAaTEPUAIBHBIX TOYCK.

2. MoMeHT umIynbca yacTulibl. MOMEHT UMITyJIbCa CUCTEMBI. 3aKOH COXPaHEHUSI MOMEHTa
UMITyJIbCa CUCTEMBI MaTEpUAJIbHBIX TOYEK.

3. Pabora crisl. MomHoOCTE

4. KoHcepBaTuBHble (NOTEHIMAJbHbIE) cuibl. lloTeHIManbHAss SHEPrusi CHUCTEMBI
MaTepHAIBHBIX TOYECK. CBA3b CHIIBI U IOTCHIUAIBHON SHEPTHH.

5. Kunernueckas sHeprus CUCTeMbl MaTepUAIbHBIX TOUEK

6. 3aKOH COXpaHEHUs] MEXaHUYECKOH SHEPrUH CUCTEMbl MaTEPHAIIbHBIX TOUEK

7. Yrpyrue u Heylpyrue coyiapeHusl.

Tema 2. Z[I/IHaMI/IKI/I BpalaTCJIbHOI'O ABUXKCHUA TBEPAOI'O TEIA BOKPYT HCHOHBH)I(HOﬁ ocHu

1. Amnamorusi XapakTepUCTUK M YpPaBHEHHWH TOCTYNATENbHOTO M BpAaIATEIbHOTO
JBHIKCHUSI.

2. OCHOBHOE ypaBHEHHUE JUHAMUKHU NOCTYNATEIbHOIO ABUKECHHUS (J1Ba BUJIA).

3. OcHOBHOE ypaBHEHHUE TUHAMUKH BpalaTeIbHOTO IBM)KEHUS ([1Ba BUJA).

4. MOMEHT CHJIBI 1 MOMEHT MMITYJIbCa.

5. MoMeHT uHepIHu TBEPOTO Tea.

6. Teopema Ilreiinepa.

7. Ilpumenenue teopemsl llTeiHepa u cBOiicTBa aJIUTUBHOCTH MOMEHTAa WHEPLUH B
MPOCTHIX CIIydasX.

Tema 3. DneMeHTHI cTaTUCTHUECKOH (Pr3uKH

1. /IBa MeTo/1a ONIMCAHUSI MAKPOCKOITMUECKUX CHUCTEM.

2. ITapameTpsl COCTOSHUS.

3. PaBHOBecHBIH npo1iecc.

4. OCHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHUHETHUECKON TEOPUH Ta30B.
5. YpaBHEHHE KHHETUYECKOW TEOPUU Ta30B.

6. DHeprust MoJIeKyJI rasa.




rasa.

7. Pacnpenenenne Makcsena.
8. Ananm3 pacnpenenenus Makcsea.
9. XapakTepHble CKOPOCTH MOJIEKYJI HJIEaJIbHOTO rasa.

Tema 4. IlepBoe HauaI0 TEPMOAUHAMUKH
1. JlaBnenue u temmeparypa ¢ Touku 3peHuss MKT. YpaBHeHue cocTosiHUS UIEaIbHOTO

. IlepBoe Ha4a;I0 TEPMOJMHAMUKH.

. Pactipenienenue sHeprum no creneHsmM cBoOoIbl.

. BHyTpeHHs1s1 sHeprus Kak (QYHKIUS COCTOSHUS CUCTEMBI.

. PaboTa xak pynkums nporecca.

. U3oTtepmuueckuit, N30XopruyeCcKuil 1 N300apUUECKUI MPOLIECCHI.

. Temmoemkocts. OTHOIIIEHNE TeILIOEMKOCTEN. Iloka3aTens agnadaTsl.
. Anmabartudeckuit iporiecc. YpaBuenue [lyaccona.

CO~NO OIS WN

Tema 5. Bropoe Hauano TepMoAMHAMUKH

1. OO6partumbie 1 HEOOPATUMBIE TIPOIIECCHI.
2. BTopoii 3aKOH TEPMOIMHAMHKH.
3. TlpuBeneHHOE KOJIMYECTBO TEIUIOTHL. OHTporms Tena. (CBOWCTBA JHTPONHH

H30JIMPOBAHHOMN CHCTEMBI.

4. VIaMeHeHHe SHTPOTIMH B H30TIPOIIECCaX C UICATbHBIM ra30M.
5. TepmogmHamuyeckass BEPOSITHOCTb COCTOSTHUS CHCTeMbl. CTaTHCTHYECKH CMBICI

BTOpPOI'0 Hadajla TCPMOJAUMHAMUKH.

Tema 6. MccnenoBanue 3JEKTPOCTATHIESCKOTO TIOJIS ¢ TIOMOIIBIO OJTMHAPHOTO 30H1a

1. DnekTpocTaTHYECcKOE MOJe. IICKTPUICCKUI 3%});11[. 3akon Kynona.
2. HanpsbkeHHOCTD AsieKTpocTaTuyeckoro nouis. [lpunnun cyneprno3unuu.

3. IloTox Bektopa £ . Teopema "aycca.

4. IToTeHIMaNbHOCTD IEKTPOCTATUYECKOTO 1o Teopema o HUPKYISIUY.

5. CBs13b MeX/1y HANIPSKEHHOCTHIO M IOTEHIAIIOM.

6. 'eomeTrpuueckoe onucanue nossi. CHIIOBbIE JIMHUU. DKBUMIOTEHIIMAIbHbIE TOBEPXHOCTH.

Tema 7. [ToCTOSTHHBIN JEKTPUIESCKUIN TOK.

1. Dnexrpuueckuii TOK. [I10THOCTH TOKA. YpaBHEHHE HEMPEPHIBHOCTH.
2. 3akon Oma A 0JHOPOJHOTO y4yacTka 1enu. ConpoTUBICHHE TPOBOJHHKA.

CO@I[I/IHCHI/IG COHpOTHBJ’IGHHﬁ.

3. 3akon OMa JuIst HeOJHOPOAHOTO yyacTka 1enu. Cropornue cuisl. DJC.
4. TIlpaBuna Kupxroda.
5. MomHocTth Toka. 3akoH /[xoynsa-Jlenna.

Tewma 8. I/I3yquI/Ie PE30HaHCa HaHpﬂ)KeHI/Iﬁ " OMPEACIICHUC NHAYKTUBHOCTH KAaTYIIKH

1. Pe3oHaHCHBIN KOHTYP.

2. BeIHyXJIeHHbIe KoJle0aHHs B KOHTYpE.

3. Casur ¢a3 mexay BaenrHe 3/1C 1 TOKOM B KOHTYpe.
4. ITomHOE CONPOTUBIIEHHE B IIETIU MIEPEMEHHOTO TOKA.
5. Pe3oHaHc HampspKEeHUH.

6. AMIIMTY/1a CHIIBI TOKA MTPU pe30HAHCE HANIPSHKEHUH.



7. BextopHas nuarpamma.
Tema 9. MarautHoe 1oJie. DIeKTPOMArHUTHAS UHITYKITUS

1. McTOYHMKM MarHUTHOTO 10J11. MarHUTHOE MOJie IBUXKYLIErocs 3apsia U IPOBOJIHUKA C
TokoM. 3akoH buo-Casapa.

2. IloToK ¥ IMPKYJSAIHS BEKTOpa MHAYKIIMN MarHuTHOTO 1otst. Teopema ["aycca u Teopema
0 LIUPKYJISLUH.

3. Cuna Jlopenna. JIBmkeHne 3apsHKEHHON YacTUIBI B MATHUTHOM TIOJIE.

4. Cuna Ammepa.

5. 3akoH annekTpoMaruuTHo uHayKiuu Papazes. [Ipasuio Jlenna.

6. BuxpeBoe anekTpudeckoe moe.

7. SIBnenue camonnaykuuu. MaayktuBHoCTh. CONIEHOUT.

8. DHeprust KOHTypa C TOKOM U MarHUTHOTO TTOJIS.

Tema 10. UaTepdepennms cBera

1. DnexTpoMarHuTHBIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJTH.

3. UaTepdepeHnns cBeTa OT AByX UCTOYHHUKOB.

4. Unrepdepenius cBeTa OT IJI0CKONApallIeIbHOM MIIaCTUHKH.

5. UnTepdepenius ceeTa OT MIaCTUHKY nepeMeHHoi TomuHbl. Koibia HeroToHa.
6. [Ilpumenenne nHTEpHEPEHIINH CBETA.

Tema 11. Jludpaxius ceeta

1. Asnenue mudpakiun. OcOOEHHOCTH TU(PPAKITUN CBETOBBIX BOJH. J(ndpakmus Openens u
®dpaynrodepa.
2. Tlpunamun Irolirenca-Openens. YnpolneHne BBIYMCICHUN C TIOMOIIBI0O BEKTOPHOM
JarpamMmBbl.
3. Hudpakums Openens Ha KPyTrJioM OTBEpCTUH. 30HbI DpeHers.
4. Nudpakuus OpayHrodepa Ha y3KOH MPSIMOTUHEHHON IIeNH. Y CIOBUS MakCUMyma U
MUHHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETa OT YyIila AU(PPaKIUU.
5. MudpakuronHas pemretka. OCHOBHbIE XapaKTEPUCTHKU TUGPAKIIMOHHOMN PEIIeTKH.
VYcioBus r1aBHBIX MAKCUMYMOB 1 MUHUMYMOB M JOOABOYHBIX MUHUMYMOB.

Tewma 12. Ionspuzanus cBeta

1. IMonsipu3arus cBera. ECTeCTBEHHBIN M MOJSIPU30BAaHHBIN CBET.

2. [onspuzanusi cBeTa MpY OTPAKEHUHU U MPEJIOMIICHUH. 3aKoH bprocrepa.

3. Tonspuzamuss npu ABOMHOM mydenpenomieHuu. CBoilcTBa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JTy4EeH.

4. ITonspuzaunonnslie npusMsl. [Ipuzma Hukomns.

5. 3akon Mairoca. AHaU3 MOJSIPU30BAHHOTO CBETA.

6. OnTuvecky akTUBHBIC BEllleCTBA. BpallleHue miockocTy Noaspu3aliy CBeTa.

Tema 13. KBanroas npupoja cBeta. KopryckynsipHO-BOJHOBOI Tyanu3m

1. TennoBoe u3nyueHue abcomoTHO YepHoro Tena. 3akoH Ctedana — boabimana. 3akoH
cMmeneHus Buna.

2. KopnyckynsipHO-BOJTHOBOM Jyallu3M cBeTa. JHEprus U UMIyibc (GoroHa. JlaBneHue
CBeTa.

3. ®oTtorddexT. 3akonsl pororddexra. Dopmyna DitHiTeHHA.



4. Opdexr Komnrona. Dopmyna Komntona.
5. BonHoBble cBolicTBa uactuil. [nunHa Bosinbl Ae bpoitnsa. [Ipunnun HeonmpeneneHHOCTH
Ieiizendepra.

Tema 14, 15. DneMeHTHI KBAHTOBOU MEXaHUKHU

1. ITnanerapuast moaens atoma. [loctynatst bopa.

2. V3myudeHne aTomMa BOAOPO/Ia M BOJOPOAONON00HBIX crcTeM. CIeKTpaibHbIE CEPUU.
®opmyia bansmepa.

3. CexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3akoH MO3TH.

4. KBaHTOBbIE YMCIa, XapaKTEPU3YIOIIKE TOJIOKEHUE WIEKTpoHa B arome. KBaHTOBaHue
sHepruu. KBantoBanue MomeHTa ummysnbca. CIuH 3J€KTpOHa.

5. Cxema 3HepreTuyeckux ypoBHel atoma Bogopoja. [IpaBuia oT6opa npu aTOMHBIX
nepexo/iax.

6. 3amosTHEHNE STIEKTPOHHBIX 000JI0YEK B MHOTOAJIEKTPOHHBIX aTromax. [Ipuanumn [Taymm.

Tema 16,17.AToMHas u snepHas hpu3nKa

1. SBnmenue pammoakTMBHOCTH. (OCHOBHOW 3aKOH  PaJMOAaKTUBHOTO  pacrmaja.
PannoakTuBHBIC PSIBI.

2. CocTaB M XapaKTEPUCTHKH aTOMHOTO sapa. SnepHble cuitbl. KanenpHas u 060s10ueqHas
Mozenu anep. Paaguyc sapa.

3. Macca u »Heprus CBSI3U spa. Y IenbHast YHEPTUS CBSI3H.

4. SInepHble peakiuu. DHEPTrus AACPHOU PEaKIIUH.

5. VYpaBHEHHE U SHEPreTHUECKOE YCIOBHE a-pacnaja. CBA3b SJHEPTUU OL-YACTHUIIBI C
nepuoioM rosrypacmana. TyHHenbHbIH 3 dekT nmpu a-pacnage. CoekTp o-4acTHil.

6. Xapakrtep criekTpa y-usznydeHus. [Iporiecchl B3auMOIEHCTBUS Y-KBAaHTOB C BEIIECTBOM.
3aBUCHUMOCTh HWHTEHCHBHOCTH Y-M3JIy4€HHMS OT TOJIIUHBI cJ0s BemecrBa. (CpaBHEHUE
MIPOHUKAIOIIEH CIOCOOHOCTH Pa3IUYHBIX BUIOB U3ITY4YEHUS.

7. Tpu Buma B-pacnana. DHepreTuueckuii crekTp -yactuil. ['unore3a HEUTPUHO. 3aKOHBI
coxpaHeHus npu B-pacnajne. Jlentonsl. JlenToHHbIN 3apsi.

TeMbl AJIA CAMOCTOATEIBbHOI0 U3YICHUSA

1. Beinyxennblie konebanus. Pesonanc

2. BoHbl. YpaBHEHHE II0CKOM BOJTHBL. Da30Basi CKOPOCTh, AJIMHA BOJIHBI, BOJTHOBOE YHCIIO.
HuTtepdepentus u qudpakius MEXaHHUYESCKUX BOJIH

3. MexaHuKa )XUIKOCTENA U ra30B

4, PeanbHbIe Ta3bl

5. DIIeMEeHTBI HEPABHOBECHOM TEPMOIMHAMUKH

6. ITpyHITUIT OTHOCUTEIIBHOCTH B JICKTPOIMHAMUKE. MarHUTHOE T0JIe KaK PEISITABUCTCKUI
apdexT

7. CepieyHUKH B KaTylIKaxX HHAYKTUBHOCTH. BuxpeBbie Toku Dyko

8. BsaumoselicTBUE W3ITy4eHHS C BEIIECTBOM: JaBJIEHUE CBETA, TIOMUHECIICHIIHS,
(hoTOXMMHYECKUE SIBIICHUS, TUCTIEPCUS

9. DHepreTUyeCcKuil CIEKTP aTOMOB M MOJIEKYJ, TPUPOAA XUMHUECKOH CBSI3U

10. SAAnepnas ¢puzuka. TepmosiaepHast sHeprus. JHepreTuka Oyayniero



puioxenne 2

7 OneHo4Hble Cpeacrea aJist IPOBEACHUS l'[pOMe)KyTO'lHOﬁ aTTeCcTalnumn

a) H.]IaHI/IpyeMble pe3yJjbTaThbl Oﬁy‘lel{]/lﬂ H OICHOYHBIC CpeACTBa AJIA IIPOBCACHUSA l'[pOMe)KyTO‘{HOﬁ aTTeCTalum:

Kon
WHIUKAaTOpa

Nuaukatop 10CTUXEHUS
KOMIIETEHIINH
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OIIK-1: CnocobeH pemathb 3a1a4u NpohecCHOHATbHOM 1eSiITeJIbHOCTH, IPUMEHSISI METOAbI MO/IeJIMPOBAHNS, MATEMATUYECKOT0 AHAJIN3A,
€CTECTBCHHOHAYYHBIC U OﬁlHEI/IH)KeHepHI)Ie SHAHUA

OIlK-1.1

Hcnone3yeT ecTeCTBEHHOHAY4YHbIE
3aKOHBI U MPUHIMIIBI ITPU PEIICHUA
MPAKTUYCCKUX 3ada4

OIlK-1.2

Pemaer ctannapTHbie
npodeccuoHaIbHBIC 3a/1a4U C
MIPUMEHEHHEM OOIIEUHKEHEPHBIX
3HAHUH

OIIK-1.3

HpI/IMCHﬂeT METO/IbI
MOACIIMPOBAHUA n
MaTeMaTH4YCCKOIro aHajlu3a JJIsd
PCUICHUA 3ada4 TCOPCTUYCCKOI'O U
MNPUKIAAHOI'O XapaKTepa

IlepedyeHnb TeopeTHYECKHX BOMPOCOB K Ik3ameHy (1 cemectp)
IlepeyeHnb TeopeTHYECKHX BONMPOCOB K Ik3ameHy (1 cemectp)

1. Mexannueckoe nBwkeHue. [Ipeamer kuHematmku. Cucrema oTcuera. MarepuanbHas TOYKa.
Tpaektopus. Pamuyc kpuBu3zHbl Tpaektopuu. Ilyte u mnepememienne. CKOpOCTh M YCKOpPEHHE Kak
IIPOU3BOJHBIE PAJNYyC-BEKTOpA M0 BpeMeHU. HopManbHOE U TAHM€HIUMAIBHOE YCKOPEHHS.

2. IlocTynaTenpbHOE NBWDKCHHE TBEPJOTO Tela. BpamiarenbHoe ABMKEHUE TBEPAOTO Teia. YTOJ
IIOBOPOTA. YTJOBasi CKOPOCTh M YriaoBoe€ YyckopeHue. CBs3p MEXAYy YIJIOBBIMH M JIMHEWHBIMU
XapaKTEePUCTUKAMHU JIBH>KCHHUSI.

3. IlepBbiit 3akoH HproToHa — 3akoH wuHepnuu. HWHepruanbHbie cHUCTEMBI oTcuera. llose Kak
MarepualibHasg MpUYMHA CHJIOBOrO B3aumojnaencTBus. Cuna m macca. Mmnynsc tena. Bropoit u tpetuit
3akoHbl HproTOHA.

4. TlonsTe COCTOSHUA B KJIAcCCHUYECKON MexaHukKe. BHeIIHWE W BHYTPEHHHE CHJIbL. 3aMKHYTbIE
MEXaHMYECKUE CUCTEMBI. 3aKOH COXPAaHEHMS UMITYJIbCA U €r0 CBS3b C OJJHOPOIHOCTBIO MPOCTPAHCTBA.

5. DHeprus Kak yHHBepcallbHasg Mepa pa3IudHbIX GOpM IBMXKEHUS M B3auMOAeHCTBUA. MexaHndeckas
sHeprusi u pabora. Kunermueckass sHeprus. [lotenuuanbHas sHeprus. [loTeHumanpHOE TMOJE CHIL
KoncepBaTtuBHbIE culbl W NOTEHLHMANbHbIE NOJsA. CBS3b MEXAY CWIOM M IMOTEHUUAJIbHOW SHEprueil.
[ToTennmanpHas SHEpPrust ynpyrux aedopmarnuii v moys TArOTEHUsI.

6. 3akoH coxpaHEHHs MOJTHON MexaHu4eckoii sHeprun. CoyaapeHue Tel.

7. Tlonatue abcoMOTHO TBepAOro Tena. MOMEHT cuiibl. MOMEHT MMITylibca MPH BPAIleHUU BOKPYT
HEMOJABUKHOM Ooch. MOMEHT WHEepLMH MaTepHalbHOM TOYKM W TBEPAOro Tena. MOMEHTBl WHEpIUHU
HEKOTOPBIX TEll.

8. OcHOBHOE YypaBHEHHE MAMHAMHUKH BpAlIaTEIbHOTO JBIKEHUS. DU3MUECKUH CMBICT MOMEHTa
uHepuuu. PaboTa BHENIHUX CUIT TIPU BpAIllEHUH.
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9. Ilpeob6pazoBanust [amunes. [lpuHnun otHOcHTenbHOCTH. [locTynmaTel CHEUANBHOW TEOPUU
oTHocutenbHOCTH. [IpeoOpazoBanus JlopeHia u ciaeaCTBUS U3 HUX.

10. OcHOBHOI1 3aKOH PENATUBUCTCKON JUHAMHUKH MaTePHaIbHON TOUKH. B3aMOCBSI3b MacChl ¥ SHEPTUH.
Bpewms B ectecTBo3HaHUU. [ paHUIbl NPUMEHUMOCTH KJIACCHYECKON MEXaHUKHU.

11. OcHoBHbBIe TOJIOKEHHS MoJeKynspHO-kuHeTHdeckoit Teopun (MKT). CoctosiHue cucTeMBl.
[Tapametpsr coctosiHusi. PaBHOBECHBIE coCTOsIHUS U Tipotiecchl. VX rpaduueckoe nzoopaxkenue. OnbITHBIE
3aKOHBI UJCaNTbHBIX Ta30B. YpaBHeHue MenaeneeBa-Knaneiipona. OcHoBHoe ypaBHeHne MKT naeanbHbIx
ra3zoB. Yucno creneHeil CBOO0 Il MOJIEKYIL.

12.3akoH BonbiMaHa O paBHOMEPHOM pacHpeelieHUH DHEPTHH IO CTEHeHSIM CBOOOMbI. CpemHss
KWHETHYECKas YHEPTHS MOCTYNATEIbHOTO JIBHXKEHUS MOJIEKYJ. MOJIEKYJIApHO-KHHETUYECKOE TOJIKOBAHHUE
TeMreparypbl. CBs3b JaBiIEHUs, KOHUEHTPALMU U TEMIIEpaTypbl. BHyTpeHHss SHEpPIHs UA€aIbHOIO ras3a.

13. Craructuueckuii meton uccienoBanus. Ckopoctu Mosekys. [loHsTHe 0 GyHKIIMU pacTpeeeHus.
3akoH MakcBenna JUisl pacrpeaeneHuss MOJIeKya HJIealbHOrO rasa mo ckopoctsMm. Haubonee BeposiTHad,
cpenHss apumeTuyecKas U CpeHss KBaapaTuyHasi CKOPOCTH MOJIEKYIL.

14. Pacnipenenenne bonbnmana.

15. Mexanndeckas pabota u Tersiora. Paborta, coBepiiaemas Ta3oM Ipu U3MeHeHuH ero oobema. [lepBoe
Ha4yaJlo TEPMOJIMHAMUKH.

16. IlpumeHeHune epBOTO HaYaIa TEPMOAMHAMUKH K U30Mpoleccam. AnuabaTudeckuii mpoiiecc.

17. TennoeMkoCTh UEaNBLHOTO raza. Makpo- U MUKPOCOCTOSIHUSI.

18. Tepmoaunamuyeckasi BeposATHOCTb. [lonstue 00 »sHTpommu. TepMmoanHamuuyeckue GYHKIUH
cocTtostHus. Bropoe Havyaiio TepmMoauHaMuku. TpeTbe Hayano TepMOIMHAMUKY.

19. CtpykTypa TEIUIOBBIX ABUTATENCH U BTOpOE HAYalo TepMOJAWHAMUKH. Koa(phHUIMEHT mone3Horo
JeNCTBUS UaeanbHoro Terosoro apurarens. [ukn Kapuo u ero KII/I.

20. 'apmonnueckue KkonebaHus. XapakTEepUCTUKU TapMOHWUYECKMX KojebaHui: aMmminuTyna, ¢asa,
4yacToTa, HadyanbHas (aza. CKOpPOCTh U YCKOPEHHE TOYKU MPU TAPMOHHUUYECKOM MEXaHUYECKOM KOJIEOaHHH.
Ynupyrue u kBazuynpyrue cuibl. Konebanus moa AedCTBUEM ITHX CHIL.

21. IlpyxuHHbIH MasgTHUK. Pusmyeckuid M MaremMaTHyeckuil MaaTHUKU. [uddepennuanbHoe
ypaBHEHHE CBOOOJHBIX He3aTyxarommux konebanuii. ['paduueckoe m3obOpakeHue konebaHuil. DHeprus
TapMOHUYECKHUX KOJIeOaHUH.

22. luddepenimanbHOe YpaBHEHHE 3aTyXalONIMX KoJieOaHW U ero pemieHue. YacToTa 3aTyxaromumx
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kosiebanuii. Jlorapupmuuaeckuii nekpemenT. JJo0poTHOCTE. BhiHy XK 1eHHBIE KOJleObanus. AMIUHTYIa U (aza
BBIHYK/ICHHBIX KoJleOaHul. SIBeHne pe3oHaHca.

23. CnoxeHne rapMOHHYeCcKnX Kosiebanuil. Cro)keHre TapMOHUYECKAX KoJeOaHWid OJHOW 4acTOTHI H
OJHOTO HampapyieHUsA. buenus.

24. CnoxxeHre rapMOHNYEeCKUX KosieOanuii. CliokeHHe B3aMMHO-TICPIICHIUKYISIPHBIX KOJIeOaHUH.

25. Dnextpuueckue 3apsabl. JJUCKPEeTHOCTh SIEKTPHUYECKUX 3apsI0B. 3aKOH COXPAaHEHHUS 3apsi/iOB B
3aMKHYTO# cucteme. Toueunsle 3apsapl. Cruiia B3auMOJEHCTBUSA TOUEYHBIX 3apsi0B B BAKYYME U BEIIECTBE.
3akon Kynona. HanpspkeHHOCTB anekTpudeckoro mosst. ['padgudeckoe n3o0pakeHue dIEKTPUIECKOTO TOJIS.
[IpuHIMNO cynepno3uuu 3IeKTPUUECKUX MOJIeH.

26.PaboTa cun anexTpocraTuueckoro nojs. [lorenuan snekrpocrarnyeckoro noist. Hupkynsmus
BEKTOPA HAIPSHKEHHOCTH AIEKTPOCTATUYECKOTO 1oJisl. [loTeHmanbHbIi XapakTep AIeKTPOCTATHYECKOrO
noJist. CBA3b MEXAY HANPSHKEHHOCTBIO M MOTEHIHAIOM. [I0TOK BEKTOpa AIIEKTPUUECKOTO CMEIICHUS.

27. Teopema Octporpaackoro-I"aycca ajast BEKTOpa 3JI€KTpUUECKOro cmeleHus. [lpumenenne reopembl
JUISL pacyeTa IoJjieH.

28. I1oCcTOSIHHBIN JIEKTPUUYECKUH TOK, €0 XapaKTePUCTUKU U YCIOBHS cyliecTBoBaHUs. CTOpOHHUE
cuibl. IlnoTHOCTH TOKA. 3ak0H OMa B nuddepeHanbHol (GopMe Kak CIeICTBHE NIEKTPOHHON TEOpUU
EKTPOIPOBOAHOCTH METAJLIOB. Y IEJIbHAs IPOBOAUMOCTD U YAEIbHOE conpoTuBieHue. COnpoTUBIIEHNE
IIPOBOJHMKOB, €r0 3aBUCUMOCTb OT TEMIIEPATYPBI. DIEKTPOABUKYIIAsl CUJIa U HAapspKeHue. Bzanmocss3p
HaNPSDKEHNUs, DJIEKTPOABKYIIEH CHIIBI U PA3HOCTH IIOTEHLUAJIOB.

28. 3akoH OMa B UHTErpajIbHON (opMe JUIsl OTHOPOTHOIO U HEOJJHOPOAHOTO Yy4acTKOB. Pa3BeTBiieHHbIE
nenu u npasuwia Kupxroga. PaboTa u MOIIHOCTB 37€KTpUUECKOTo ToKa. 3akoH Jlxoynsa-JleHna.

29. MarnuTHoe noJie. Bekrop MarHuTHOM MHIyKIMK. MarHuTHasi MpOHUIIAEMOCTh BellecTBa. BexkTop
HAIPSHKEHHOCTH MarHUTHOTO IOJIsl. MarHUTHBIA MOMEHT.

30. [IpuHLIHMI cynepno3ULIMK MarHUTHBIX nosel. 3akoH buo-Casapa-Jlamaca. [Ipumenenue storo
3aKOHa K pac4eTy MarHUTHOIO II0JIA OTPE3Ka MPsSMOT0 IIPOBOJIa, KPYrOBOTO TOKA U JJIMHHOIO
IIPSMOJIMHENHOTO IIPOBOJHUKA C TOKOM.

31. BuxpeBoii xapakTep MarHUTHOTO MoJisl. Teopema 0 HUPKYIISAILMHA BEKTOpa MArHUTHOW MHTYKLIIUU
(3aKOH IMOJTHOTO TOKA).

32. Cuna Amnepa. 3akon Amnepa. Cuna Jlopenna. J[BuxeHne 3apsHKeHHbBIX YaCTUIl B MArHUTHOM TI0JIE.
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33. MaruuTHslit moTok. Teopema OcTtporpaackoro-Iaycca mis MarauTHOTO 1oJ1st. PaboTa 1o
NepeMEIEHUIO TPOBOIHMKA U KOHTYPa C TOKOM B MarHUTHOM TIOJI€.

34. MarHuTHBIE MOMEHTHI YJICKTPOHOB M aTOMOB. HamMaramueHHOCTh. MarHuTHAs! BOCIIPUHUMYHBOCTb, €€
CBSI3b C MAarHUTHOM MPOHHUITAEMOCTHI0. Tumbl MarueTukoB. [Ipuposaa nua- u mapaMarseTusma.

35. ®eppomaraerusm. MarauTablil rucrepesnc. JJomensl. Touka Kiopu. [lpumenenne
(beppoMarHeTKOB.

36. SIBneHue MeKTpOMarHuTHOW MHAYKIMA. 3akoH Dapazes. Ero BeIBOI M3 3aK0HA COXpaHCHHS
sHepruu. [Ipaswiio Jlenna. Bpaienne npoBoisell paMKi B MArHUTHOM TIOJIE.

37. SIBnenune camouHayKIuH. MHIYKTHBHOCTE. TOKH M HANPsDKEHUS MTPU 3aMBIKAHUN U pa3MBIKaHUU
nenu. SIBiaeHue B3auMHOM HHIYKIUU. [IpuHun aeicTBus TpanchopmMaTopoB.

38. DHeprus MarauTHOTO 1MOJIs1. OOBbEMHAs! TNIOTHOCTh SHEPTHH.

39. BuxpeBoe smekrpruyeckoe moJie. Tok mpoBOIUMOCTH U TOK cMenieHus. O000IeHne TeopeMbl 0
LHUPKYJISLMU BEKTOPA HAPSHKEHHOCTH MArHUTHOTO TTOJISL.

40. Cuctema ypaBHeHHI MakcBesu1a B MHTETpaIbHON (hopMe. DIEKTPOMAarHUTHOE TOJIE.

41. Ilonsitue BoHbl. KuHemMaTHka BOJTHOBBIX MTPO1IECCOB. BOJIHBI MPOIOIBHBIE U MTOTIEPEYHbIE.
["apmonunueckue BosiHbI. [lJMHA BOJIHBI, BOJTHOBOE YUCIIO. BomHOBOW (DpOHT, BOJTHOBAS TIOBEPXHOCTb.
[Tnockue u chepudeckue BoJHBI. YpaBHeHHE Oerymiei BoHbl. Da30oBas cKOpocTh. BoslHOBOE ypaBHEHHE.

42. Ilepenoc snepruu BosHOU. [ToTOK BoTHOBOM sHeprun. Bexktop YMoBa. @dusnueckue caeacTBUS U3
ypaBHeHUH MakcBea.

43. DneKTpoMarHuTHbIE BOJHBL. Bo30yXkaeHue »3JeKTpoMarHuTHeIX BoJH. JluddepenuunansHoe
YpaBHEHUE [Jsl DJIEKTPOMAarHUTHbIX BOJH. CBOICTBA 3JE€KTPOMAarHUTHBIX BOJIH. llepeHoc sHepruum
3JeKTpoMarHuTHoH BosHOM. BekTop YMmoBa-IloiiHnTrnra. [llkana 3eKTpOMarHuTHBIX BOJIH.

IlepevyeHb TeOpeTHYECKHX BOMPOCOB K IK3aMeHYy (2 cemecTp)
1. Ilkama 5JEKTPOMAarHUTHBIX BOJH. (OCOOCHHOCTH OMNTHYECKOTO Jauana3oHa. [lokasartenn
NPEJIOMIICHUS CPEJIbI.
2. KorepentHsie BosiHbL. HTEpdEepeHIHs cBeTOBBIX BOJH. CIIOXKEHHE HHTCHCUBHOCTEH B Cllydyae
HEKOTEPEHTHBIX U KOTCPEHTHBIX KOJICOAHUH.
3. OmnTHueckas pa3HOCTh X0/1a. CBs3b ONTUYECKOM Pa3HOCTH XO/Ia IBYX BOJH C Pa3HOCTHIO (ha3 MEX Ty
HUMH. Y CIOBHSI MAKCUMYMa U MUHHUMYMA.
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&

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

22.
23.

Cxema IOHnra ans HabmoaeHus uHTepdepeHny. BpeMeHHas U poCTpaHCTBEHHAs! KOT€PEHTHOCTb.
WuTtepdepennus B ToHkux miaeHkax. Habmonenue konen HploTOHA B OTpaXkeHHOM U MPOXOASIIEM
CBeETe.

Asnenne nudppaxkuun. Audpakuns @penens u @paynrodepa. [Ipunnun Irolirenca-dpenens.
Hudpaxuus Ppenenst Ha kpyrioMm orBepctuu. 30Hbl Dpenens. ['paduueckuit Meron cioxxeHus
aMILTUTY T

Hudpakuus Opaynrodepa Ha y3kod npaMoIMHENHOMN mienu. JudpakiuoHHas pemieTka Kak
COBOKYITHOCTbh KOHEYHOI'O YHCIIa HIeJeH.

TennoBoe nzmyuenue Tena. 3akoH Credana-bonsiimana. 3akon cmemenus Buna. ['unoresa [1nanka.
®ororddexTt. 3akonsl CroneroBa. Popmyina DHIITEHHA.

®oTtonsl. JlaBinenue ceera. KopnyckyisipHO-BOJTHOBOM Jyajnu3M CBETa.

Paccestnue ¢potona Ha cBoOO1HOM 3ekTpoHe. Dopmyna KomnroHa.

BosHoBsIe cBoMicTBa yacTull. [[inuHa BosiHbI Ae bpoisa. DkcnepruMeHTalbHbIE MOITBEPKACHUS
runotessl ae bpoits.

[Tpunnun vHeonpeneneHHocTr. CooTHONIEHUE HeonpeaeneHHocTel I eizenoepra. OcoOeHHOCTH
npolecca U3MEpeHus B KBAHTOBOI MEXaHHKeE.

dusndeckoe UCTOJIKOBaHKUE BOJIH e bpoiinsa. BonHoBas pyHkuus u ee cBoiicta. [ImoTHOCTB
BEPOSITHOCTH OOHAPYKEHUS YaCTHUIIBI.

OcHoBHast 3ajaya KBAaHTOBOM MexaHMKH. HecrannoHapHO€ M CTAallMOHAPHOE ypaBHEHUE
[[Ipénuurepa.

Yacrtuia B 0JTHOMEPHOI O€CKOHEYHOH MPSMOYT0JIbHON MOTEHIIMATBHOU siMe. KBaHTOBaHME YHEPTHH.
CobcTBeHHbIE (YHKIIUU COCTOSIHUSL YaCTHULIBI.

[IpoxosxaeHne yacTuilbl Yepe3 NoTeHIUAIbHbINA Oapbep. TyHHETbHBINH 3D (heKT.

KBaHTOBBII rapMOHNUYECKUH OCLIILISATOP.

[Inanerapnas monens aroma. Iloctynatel bopa. KBantoBanue sHepruu BoAOpOA0NOJ00HOM
CUCTEMBI.

Nznydyenue Boiopo1onogo0HbIX cucteM. CrieKTpaibHble CepuH aTroMa Bojgopoia. O6o0meHHast
dopmyna banpmepa.

CrieKTpbpl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3mu.

VYpasuenwne penunrepa mist atoma Bojgopoaa. Ksantopanue MomeHnTa umiyibca. [IpaBuna otbopa.
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24. CniuH 3nekTpoHa. KBaHTOBBIE YHWCIIa, ONMUCHIBAIOIIME COCTOSHUE AJIEKTpOHA B atome. KpaTHOocTh
BBIPOJKJICHUS dHEpreTudeckux ypoHed. Ipunnun [aynu.

25. [lpuHIIMTT  TOXJECTBEHHOCTH OJIMHAKOBBIX 4YacTWIl. bo3oHBI ©  QepmMuoHbl. KBaHTOBEBIE
pacnpeneseHus.

26. CB0OOAHBIE 3TICKTPOHBI B MeTailIe. DHeprus @epmu. 30HHAS TCOPHS TBEPABIX TEI.

27. DJIEKTPOTPOBOJHOCTh METAJIOB M TIOJTYITPOBOTHUKOB. CBEPXIIPOBOIUMOCTb.

28. SBnenne pamuoakTHBHOCTH. OCHOBHOW 3aKOH PaJUOAKTHBHOTO pacmasna. [locTtosiHHas pacraja.
[Iepnon nonypacnana.

29. CocTaB 1 XapaKTEpPUCTHKH aTOMHOTO sinpa. KamensHast Mosenb. Pazmep u crimH sipa.

30. Macca u 3HEprusi CBS3M aTOMHOTO sJIpa. 3aBUCHMOCTBH YACIHHOW SHEPTHs CBSI3W OT MacCOBOTO
ymcna. O6onovyeyHass MoJienb siipa.

31. SInepHbie peakuuu. DHEPTUs peakuun. Peakuu aeneHus u CHHTe3a sep.

32. PagnoaktuBHbIe psaabl. OCHOBHBIC 3aKOHOMEPHOCTH Ol-U3JIydeHus siaep. Jimaa cBoO601HOTO mpobera
OL-4ACTHII.

33. Tpu Buga -pacnaga. DHEpreTHYecKuid criekTp P-uactuil. Heitpuno.

34. Ocobennoctu y-uznydenus anep. [IpoxoxaeHue y-KBaHTOB Yepe3 BEUIECTBO.

35. Knaccuduxarus aneMeHTapHbIX yacTull. Jlentonsl. JlenToHHBIN 3aps.

Anponbl. bapuonnslii 3apsa. KBapkoBas MoJeNb aipOHOB.

IIpuMepHbIii epeYyeHb NPAKTHYECKHX 3aJaHuii 1J1s1 9k3amena (1 cemecTp)

3anaua 1. J[BrykeHue Tea Maccoil 2 KT 3aJ1aH0 ypaBHEHHEM: © = 617 + 3t + 2 , T1Ie yTh BBIPAJKEH B
MeTpax, BpeMs - B ceKyHJax. HailTu 3aBUCUMOCTh YCKOPEHHS OT BpeMEHH. BrIuncianTh
PaBHOJIEHCTBYIOIIYIO CHILY, ICUCTBYIOIIYIO HAa TE€JIO B KOHIIE BTOPOW CEKYH/Ibl, U CPEHIOIO CUJTY 32 3TOT
MIPOMEKYTOK BPEMEHHU.

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

Haiitu: 1) ypaBHenue tpaektopuu Y = f(X) m u300pasuth ee rpaduuecku; 2) BEKTOpP CKOpocTH V; 3)
YCKOPEHHsI & B 3aBUCHMOCTH OT BpeMeHH; 4)MOMEHT BpeMeHH to, B KOTOPBIH BEKTOP YCKOPEHHS a
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COCTaBIISICT yroJi /4 ¢ BEKTOPOM CKOPOCTH V.

3apgaya 3. OnHOpoAHBIN cTepXkeHb AMUHOM (=1 M MOXeT CBOOOJHO BpaliarbCcsi BOKPYr TOPU30HTAIBHOM
OCH, MPOXOJSAUIEH Yepe3 OJMH M3 €ro KOHLOB. B npyroi koHel ymapsieT myias Maccol m=7 T, JIeTAIas
NEPHEHANKYISPHO CTEPKHIO U €T0 OCH BpAILlCHHUs, U 3acTpeBaeT B HeM. Onpenenuts Maccy M CTepKHS,
ecii B pe3ynbTaTe MOMaJaHus IMyIH OH oTKIoHMIcA Ha yroi a=60°. [IpuaaTs ckopocTs mymu V=360 wm/c.
Cuurats M»m.

R

._»_

3angaua 4. [llap maccoit My = 5 Kr ABMKETCS CO CKOPOCThIO V1 = 1 M/C M CTaJIKUBAETCS C TOKOSIIMMCS
mapoM mMaccot my = 2 kr. Onpeaenuts ckopoctu Ur u Uz mrapoB nocie yaapa. Y aap cauTaTh aOCOFOTHO
YIPYTUM, IPSIMBIM, IIEHTPATbHbBIM.

3angaua 5. 3a npomexxyrok Bpemenu t=10 ¢ yactuna npouuia 3/4 okpyxHoctu paauycom R=160 cm.
Haiitu: 1) cpemHior0 CKOPOCTh IBIDKCHHS <V>; 2)MOJIYJb CpeIHEH CKOpOCTH nepeMemeHH51|<V>|; 3)
MOJYNb CPEAHET0 BEKTOpa MOJHOTO YCKOPEHUS | <a>|, eciun yacTHua ABMramach W3 COCTOSHMS HOKOS C
MOCTOSIHHBIM TaHT€HIIUAJIbHBIM YCKOPEHUEM a; .

3amaua 6. JIBa MoJii KHUCIIOpOJia M30TEPMHUYECKH CXKaJlIM, a 3aTeM H300apHuecKd pacIIupWin 0
TepBOHAYAILHOTO 00beMa. M3BecTHO, uto P1=550 kIla, V1=9-103m3 a cpemnss kpagpaTtuuHas cKOopoCTh
JIBIDKEHUSI MOJIEKYJ B KOHEYHOM COCTOSIHUU paBHa 720m/c. Ha CKOJIBKO M3MEHMTBHCS KOHEUHasl CPeHsI
KWHETHYEeCKasl SHEprusi ero MOJIEKyJl OTHOCHUTENbHO HauanbHOH. [IpencraButh rpaduké ONMUCAHHBIX
nporeccoB B koopauHaTax V-T.
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3agava 7. A30T HaxoIUTCs B 3aKpbITOM cocyne odbemoM 3 1 npu temreparype 27°C u gaBieHuu 3 aTMm.
ITocne HarpeBaHus JaBiIeHHE B COCYZE MOBBICHIIOCH A0 25 atM. Omnpenenuts: 1) Temmneparypy a3ora mocie
HarpeBaHus; 2) KOJIMYECTBO TeIlIa, COOOIIEHHOTO a30Ty.

3agaua 8. Haiitu usmenenue AS sutpormu mpu mpespamennn npaa (t= —20°C) maccoit m=10 r B map
(t:=100°C).

3agaua 9. B Tpex BepmmHax kBajapara co cTOpoHOW a=40 cM HaxXoAATCs OJAMHAKOBBIE MOJOKUTEIHHBIE
3apsnapl o 6,4 HKn xaxasiid. HaliTh HanpspKeHHOCTh M MOTEHIHA JIEKTPUYECKOTO TMOJIS B YETBEPTOU
BepuIMHE. PaccunTarh pa3HOCTh MOTEHIMATIOB MEXy LIEHTPOM KBaJipaTa U 4YETBEPTOM BEPUIMHOU

3amaua 10. Onpenennuts CHIy TOKa, TEKYIIEro yepes aneMeHT &, eciu £1=1 B, & =2 B, & =3 B, ri=1 Om,

r,=0,5 Om, r3=1/3 OmM, Rs=1 Om, R5=1/3 Owm.

3amaua 11. beckoHeUHO ATMHHBIN TPOBOIHUK U30THYT TaK, KaK 3TO N300pakeHO Ha puUcyHKe. OnpenenuThb
MarHuTHYI MHAyKUUI0 B moss, co3maBaemoro B Touke O TokoM I = 80 A, TeKylmMM Mo MPOBOJHHKY.
[Ipunsare r = R/2, rae R=1 m.

3apaua 12. Kpyrosoit Butok pagumycom R=15,0 cM pacnojoxkeH OTHOCHTEIbHO OECKOHEYHO JJIMHHOTO
IIPOBOJA TaK, YTO €r0 IMIOCKOCTH NapajulesibHa NpoBoay. [lepneHuKysp, BOCCTAHOBIEHHBIN Ha IPOBOJ U3
LIEHTPa BUTKA, SIBJSETCSI HOPMAJIbIO K IUIOCKOCTH BUTKA. Cuia Toka B npoBoje [1=5A, cuia Toka B BUTKE
toku l2=1A. PaccrosHue ot neHnTpa Butka 10 nposojaa d=20 cm. Onpeaenute MarHUTHYIO UHIYKIUIO B
LIEHTPE BUTKA
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3apgaya 13. Ha paccrosiHuu a = 1 M OT AJIMHHOTO MPSIMOTO IPoBoJAa ¢ TOKOM I = 1kKA HaxoAuTCs KOJIBLO
pamuycom I = 1 cm. KosbIio pacmosiokeHo Tak, 4TO MAarHUTHBIN TTOTOK, TPOHU3BIBAIONINN €r0, MAKCUMAJICH.
Omnpenenure, Kakoi 3apsiji IPOTEUET MO KOJIbILY IPU BBIKIIOYEHUH TOKa B 1poBoJie. CONpoTHBIEHHE KOJIbLA
R =10 Owm.

IpumepHbIii NepevyeHb MPAKTHYECKHUX 3aIaHU IUIsI IK3aMeHa (2 cemecTp)
3agaua 1. JKenTsiif cBeT HATpUsI, KOTOPOMY COOTBETCTBYIOT JJIMHBI BOJH AM=589HM 1 A,=589,59HM,

najaeT Ha AudpakroHHyI0 peneTky, nMetonryto 7500 mrpuxos/cM. OnpenenuTs:

1. HaubGonpmmii mopsaoK MakKCHMyMa JUIsl 3TOTO CBETA,

2. VYTIOBYIO IUCTIEPCUIO TU(PPAKITMOHHOMN PEIIETKH,

3. llupuHy peuieTku, HEOOXOIUMYIO ISl pa3peIICHUsI THX JIBYX JIMHUH.
3agaua 15.YTou 0 MeXTy IIIOCKOCTAMHE IPOIyCKaHHs MOJIAPH3aTopa M aHamu3aTopa paseH 45°, Bo ckobko
pa3 yMEHBIIUTCS MHTEHCUBHOCTD CBETA, BLIXOJALIETO U3 aHAIM3aTOPa, €CIIU YIoll yBeIuuuTh 10 60°?

3anaua 3.Brinykias auH3a paguyca paBHOro 16 cM conpukacaercsi o CTEKJISHHOM miacTuHoM. KoHTakT
JIMH3BI U TIJIACTUHBI uaeanbHbid. JlinHa BosiHbl cBeta SO0HM. [TonyduTh BeIpakeHus ISl pailyCOB CBETIIBIX
U TEMHBIX KOJIEI] U HAalTH paJlycC MSITOrO CBETIOro KOJIbIIA.

3agaua 4. MakcuMyM CHEKTPaJIbHOM INIOTHOCTU SHEPTreTUUECKOM cBeTUMOCTH COJIHIIA IPUXOIUTCS Ha
JHy BostHbL 0,48MkM. Cunras, uro CoHIle U31y4YaeT Kak UepHOE TEJI0, ONPEACIINTE:

1. Temmeparypy ero nmoBepxXHOCTH;

2. MomHOCTh, U3ITy4aeMyI0 €T0 MOBEPXHOCTHIO.

33[{3‘[3 5. HpI/I HeKOTOpOﬁ Saﬂep)KI/IBaIOH_[eﬁ Pa3HOCTU TNIOTCHIHAJIOB (1)OTOTOK C HOBCPXHOCTH JIUTHUA,
OCBCHIACMOT'0 JJICKTPOMAIrHUTHBIM H3JTYUCHUCM C JJIMHOM BOJIHBI Ao , HPCKpamacTCs. HN3menuB JUINHY
BOJIHBI M3JIYYCHHA B 1,5 pa3a, YCTaAaHOBUJIK, YTO IJId MPCKPAIICHUA (I)OTOTOKa HCO6XOI[I/IMO YBCIINYUTD
3aICPKUBAIOINYIO PAa3HOCTh NMOTCHIHAJIOB B 2 pa3a. PaGora BBIXOJla DJICKTPOHOB C IMOBCPXHOCTU JIMTHA
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Apx=2,39 5B. Brrancnure Ao,

3agaua 6. Kakas yacTh Ha9aJbHOTO KOJMYECTBA aTOMOB PACIAIAeTCA 32 OJMH TOJl B PAIHOAKTHBHOM
motone Th??® . Tlepnox nonmypacnaga T=7*10° ner.

3agaua 7. @otoH ¢ sHeprueit £€=3,02M>B B moste TSKENoro spa IpeBpaTHiICs B apy SJIEKTPOH-TIO3UTPOH.
[IpuHNMas, yTO KMHETUYECKasi SHEPTUs AIEKTPOHA U MO3UTPOHA OJIMHAKOBA, OIIPE/IEINTE KHHETUYECKYIO
SHEPIrHUI0 KaXKJI0M YaCTHUIIBI.

3agaua 8. OnpeennuTe CyTOUHBII Pacxo ] YHCTOTo ypaHa o2U?® aToMHOI 31eKTpocTaHImeii MOITHOCTBIO
300MBT, ecnu ipu AeIeHUN 02U?® 3a ontuie akT menenust Beiensercs 200MaB SHEPIUu.

3agaua 9.Beranciuts nocrosHuyro Punbepra, eciu u3BecTHo, uto s oHoB He' pasHocTs aimu BomH
MEXy TOJJOBHBIMU JIMHUAMU ceprur bansmepa u Jlaiimana AA=133,7aM.

3apaua 10. Haiitu pa3HOCTB SHEpruM cBs3HU o' u 1p* B azape sBL..




0) Ilopsinoxk mpoBeleHHs] NPOMEKYTOYHOH aTTeCTAlMH, MOKA3aTeJld W KpPUTEPHUH
OLICHUBAHUS:

[Ipomexxyrounasi arrecranusi Mo JUCHHMIUIMHE «DHU3MKa» BKIIOYACT TEOPETUYECKHE
BOITPOCHI, MMO3BOJIAOIINC OLCHUTL YPOBCHB YCBOCHHA O6y‘IaIOH_[I/IMI/ICSI 3HaHI/If/'I, " MMPAKTHYCCKUC
3aJJaHUs, BBISIBJIAIONINE CTENICHb C(OOPMUPOBAHHOCTH YMEHUH U BIIJCHUH, IPOBOAUTCS B hopMe
3auet (1 cemectp) u sxk3amena (2 cemectp).

JK3aMeH — YCTHBIH, KlTacCHUeckuid. B kaxknom Omnere 2 TeopeTudeckux Bonpoca u 1 3aiayga.
Jlig nostyyeHust oueHKH «OTIMYHO» MU «XO0POII0» 0053aTeIbHO IPABUIIBHOE PEILICHUE 3a1a4H.

Kpurtepuu BoicTaB/IeHUsI IK3aMEeHALIMOHHOM OLIEHKU:

— Ha OULEHKY «OTJIHYHO» — OOY4YalolIMICs JOJDKEH II0Ka3aTh BBICOKUH YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe M TIyOOKOe 3HaHHE
yueOHOro MaTepuaina, cBOOOJHO BBIMOJHATh NPAKTUYECKUE 3aJlaHUs, CBOOOJHO ONEpUpOBAThH
3HAHUSIMM, YMEHUSMHU, IPUMEHATh UX B CUTYallUsX IOBBIIIEHHOM CIOXHOCTH; OoOydaromuiics
JOJDKeH o0najgaTh 3HAHUSAMM HE TOJBKO HAa YPOBHE BOCIPOM3BEIACHHS U OOBSCHEHUS
nH(pOpMallMY, HO U UHTEIJIEKTyalbHbIMU HaBbIKAMM PELICHHS MPoOJieM U 3a/ay, HaXOKJIECHUs
YHHUKAJIbHBIX OTBETOB K Mpo0OIeMaM, OLIEHKU U BIHECEHUS! KPUTHUECKUX CYKJICHUI;

— Ha OULEHKY <«Xopomo» — oOydJaloouuics [OJDKEH I[0Ka3aThb CpeIHUl ypOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI: OCHOBHbIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOIYCKAarOTCS
HE3HAYUTENIbHbIE OINOKN, HETOYHOCTH, 3aTPyJHEHUS PU aHAIUTUYECKUX OTepaIusix, epeHoce
3HAaHWUW U YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYAIUH;

— Ha OLIEHKY «yI0BJETBOPUTEIbHO» — CTYJIEHT JOJDKEH MOKa3aTh MOPOrOBbIH YpPOBEHB
cOpPMUPOBAHHOCTH KOMIIETEHIIMH, TO €cTb OH [JOJDKEH MWMETh 3HaHHS Ha YPOBHE
BOCITPOU3BE/IEHUS U 00bACHEHUS MHPOPMAIH, HHTEIJIEKTya lbHble HABBIKU PELICHMS TPOCTHIX
3a/1a4; B X0J/I€ KOHTPOJbHBIX MEPOMPUATUH JOIMYCKAIOTCS OIIMOKH, MPOSBISETCS OTCYTCTBUE
OTJIeIbHBIX 3HAHUM, YMEHUN, HABBIKOB, 00YJalOIUNCS UCIIBITHIBACT 3HAUNUTEIbHBIC 3aTPYAHEHUS
IIPY OTNIEPUPOBAHNY 3HAHUSAMU U YMEHMSIMU IIPH X IEPEHOCE HA HOBBIE CUTYAIUU.

— Ha OLIEHKY «HeYHO0BJIETBOPUTEIbHO» — Pe3y/bTaT O0y4eHHs] HE JOCTUTHYT, KOMIIETEHIIMHN He
c(hOopMUPOBaHBL, CTYIEHT HE MOKET I0Ka3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEICHHUS U OOBSICHEHUS
nH(popMalKY, He MOKET NOKa3aTh MHTEJUIEKTyalIbHbIE HABBIKH PEIICHUS MIPOCTHIX 3aa4.

3auér oOyuaroniuecss TMOJY4alOT B pe3yJbTaTe BBIMIOJHEHUS BCEX BUAOB paboT,
MpelycMOTpeHHbIX B 1 ceMmecTpe W3ydyeHUs ITUCHUIUIMHBL. Bce BuIbl paboT OILEHUBAIOTCS
MPENoAABaTEeNIEM, COIVIACHO YCTAHOBJICHHOW PEUTHMHIOBOM IIKajie A JaHHOTO cemecTpa. B
cinydae HeBbimojiHeHus oOydaromumes 20% - 30% ot oOmero umcina BUAOB  padoT,
npenlycMOTpeHHbIX B 1 cemecTpe WM MpU BO3HUKHOBEHUHU CIIOPHBIX CHUTYallMil, 3ayeT
poBoauTCs B (popme cobeceroBaHUs MO BOMPOCAM M 3aJJaHUSIM COTJIACHO MEPEYHI0 BOIIPOCOB U
MPAKTUYECKUX 3aJaHUN K 3a4€TY C OLIEHKOM.

Kputepun BbIicTaBJIEHUS 3a4€THOM OLIEHKH:

— Ha OIEHKY «OTJIHYHO» — PE3YIbTUPYIOMIHNA peHTHHT 00y4aronierocs J0KEeH COCTaBISATh
85 — 100% oT MakcuMaibHON cyMMBbI OaiIoB 3a ceMmecTp. OOy4arouiics MoKa3bIBaeT BHICOKUN
ypOBEHb C(OPMHUPOBAHHOCTH KOMIIETCHIIMM, BCECTOPOHHEE, CHUCTEMaTH4ecKoe M TIIyOoKoe
3HaHME Y4eOHOro MaTepuana, CBOOOJHO BBIMOJHIET MPAKTUYECKHE 3aJaHus, CBOOOIHO
ONEpUPYET 3HAHUSAMHU, YMEHUSAMHU, HABbIKAMU IPUMEHEHUS WX B CHUTyallUsX MOBBIIIEHHOU
CIIOKHOCTH;

— Ha OLEHKY «XOPOIIO0» — Pe3yIbTUPYIOIUN PEUTHHT 00yUaroImerocs J0KEH COCTaBIIsATh
70 — 84% ot MakcuManbHOM cymMMmbl OanioB 3a cemecTp. OOywaromuiicss JODKEH MOKas3aTb
CpeaHuil ypoBEeHb C(OPMHUPOBAHHOCTU KOMIIETEHIIMN: OCHOBHBIC 3HAHUS, YMEHHS OCBOEHBI, HO
JIOMYCKAIOTCSl HE3HAYUTEJbHbIE OIIMOKM, HETOYHOCTH, 3aTPyJHEHUS HpPU aHATUTUYECKUX
onepanusx, IEPEHOCE 3HaHUM U yMEHUI Ha HOBbIE, HECTAHJAPTHBIE CUTYAIUH;

— Ha OIICHKY «Y/10BJI€TBOPUTEILHO» — PE3YIbTUPYIOIUI peHTUHT 00y4aromerocs 10JKeH
coctaBiATh 50 — 69% OT MakCUMaJIbHOM CyMMBbI 0ayuIoB 3a cemecTp. CTyIEHT I0JDKEH MOKa3aTh
MIOPOTOBBII YpOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIIUH, TO €CTh OH JOJDKEH MMETh 3HaHHs Ha
YPOBHE BOCIIPOM3BEJCHUS M OOBSICHEHUS MH(POPMALIMU, UHTEJUIEKTyalbHbIE HAaBBIKH PEIICHUS



IIPOCTBIX 3aJay; B XOJE€ KOHTPOJBHBIX MEPOIPUITHH JOMYCKAIOTCSA OIIMOKHU, MPOSBISAETCS
OTCYTCTBHUC OTHACJIbHBIX 3HaHI/If/'I, YMGHHﬁ, HaBBIKOB, 06y‘IaIOL[IHI>'ICSI HUCIIBITHIBACT 3HAYUTCIIBHBIC
3aTPYQHEHUS [IPU OIIEPUPOBAHUN 3HAHUAMU U YMEHUSAMHU IIPU UX IIEPEHOCE Ha HOBBIE CUTYALUH.

— Ha OLICHKY «HeYA0BJIETBOPUTEIbHO» — PE3yIbTUPYIOIINNA PEUTHHT 00YJaIOIET0Cs COCTaBIISIET
MeHee 50% OT MakCHMaJIbHOW CyMMBI OQJIJIOB 3a CEMECTp pe3ybTaT 0OydyeHHs HE JOCTHTHYT,
KOMIICTCHIIUHU HC CCI)OpMI/IpOBaHI)I, CTYACHT HC MOXCT IIOKa3aTb 3HAaHHWA Ha YPOBHC
BOCIIPOU3BCACHUA U 00BsiICHEHUS I/IH(bOpMaIII/II/I, HE MOXXCT IOKa3aTb MHTCJUICKTYaJIbHBIC HABbIKU
peLIeHNs IPOCTHIX 3a1ay.
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