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PaGouag mporpamma coctapieHa Ha ocHoBe OI'OC BO - GakamaBpHar 1O HaIlPaBIECHHIO
noaroropku 22.03.02 Meramryprug (tpukas MuHoGpHayku Poccrm ot 02.06.2020 1. Ne 702)

Pa6ouas mporpamma paccMOTpeHa H 000peHa Ha 3aceaHuu Kadeapsl MeTalTyprin 1
CTaHAApTH3ALMHI
03.02.2025 r. mporokoa Ne 6
i

3aB. kadeapoit ~¥% M.IO. YcaHop

PaGouvad nporpanmia og00peHa METOANYECKON KoMHccHel DHmman B T. bemoperk
06.02.2025 r. mporokon Ne 6
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JIner aktyanusanum padodeii mporpaMmmsbl

Pabouas mporpamMma nepecMoTpeHa, 00CyKaeHa U 0o0peHa i peaym3aiuu B 2026 - 2027
y4eOHOM TOly Ha 3acefaHny Kadeapsl MeTayprud U CTaHIap TU3AINH

[Ipotokom ot 20 1. Ne

3aB. kadenpoiut M.IO. Ycanos

Pabouas mporpamMma nepecMoTpeHa, 00CyKeHa U o100peHa i peaym3anuu B 2027 - 2028
y4eOHOM oy Ha 3acelaHuu Kadeapbl MeTaulypruu U CTaHAapTU3AIMA

[IpotokomoT 20 . N
3aB. kaenpoit M.IO. YcanoB

Pabouas nporpamma nepecmMoTpeHa, o0cyxkaeHa u ojgoopeHa s peanusanuu B 2028 - 2029
y4eOHOM TOly Ha 3aceaHuu Kadenapbl MeTautypruu U CTaHIap THU3AUH

IIpoTtokosmor 20 . Ne
3aB. kaenpoit M.IO. Ycanos

PaGouas mporpamma nepecMoTpeHa, 00CykaeHa U ogoopeHa i peanmsanuu B 2029 - 2030
y4eOHOM Tolly Ha 3acefaHnu Kadeapsl MeTaTypriuu U CTaHIapTH3AINH

IIpotokomor 20 . Ne
3aB. kadenpoit M.IO. YcanoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

ensiMu OCBOEHMSI TUCHUIUIMHBI «(U3HMKA» SBISAIOTCA: PACIIUPEHHS O0YYarolIMMHCS
BJIa-JICHUSl HABBIKAMM aHAJM3a W CHUHTE3a B XOJ€ IMOJY4YCHHUS MPEACTABICHUN O
byHIaMEHTAIbHOM CTPOEHUM MaTepud M (PU3NYECKUX MPUHIUNAX, JIEKAlIMX B OCHOBE
COBPEMEHHOU €CTECTBEHHO-HAYYHOUW KapTHHBI MHPA; MPUOOPETCHHE HABBIKOB HCIIOJIb30BAHUS
¢bu3MKO-MaTEeMaTUYECKOT O anmapara JIjs peuieHus 3a1a4d B NpopeCcCHOHATbHON AESITENbHOCTH;
HAy4UTCS MCMOJIB30BaTh OCHOBHBIC MOHSTHS, 3aKOHBI U MOJIENTM TEPMOJUHAMUKHU, XUMHUECKOU
KMHETUKH, TEepPeHoca Telsla U Macchl Ui PEIICHUs WHXKEHEPHBIX 3ajad; (OopMUpOBaHUE Y
CTYJICHTOB COBPEMEHHOT'0 €CTECTBEHHO-HAY4YHOT'O MUPOBO33PEHUS; pacumpenue
HAYYHO-TEXHUYECKOTO KPYyro3opa.

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

Juctummmaa @u3nka BXOTUT B 0053aTEIBHYIO YacTh Y4eOHOTO TIaHa 00pa30BaTeIbHOM
POTPaMMBI.

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

JucuumnnuHa «pu3rka» BXOAUT B 0a30BYI0 4acTh O10ka 1 0Opa3zoBaTenbHOM TPOrpaMMBI.

JUis  w3ydeHWss ~ TUCHUIUIMHBI ~ HEOOXOMWUMBI ~ 3HAHUS, YMCHHS,  BIIAJICHUS,
c(OpPMHUPOBAHHBIC B Pe3yJbTaTe U3yUCHHsI JUCIUIUIMH «(DU3HKA», «MaTeMaTHKa» U «XUMHS» B
paMKax cpesnHel 00111e00pa30BaTeNbHOM IKOJIBI.

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

ConpoTHBIIeHHE MaTEPHATIOB

dusnyeckas XumMus

Tennodusuka

[IpoekTHas AeITETLHOCTD

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

beszonacHoCTb KH3HEACATETLHOCTH

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayis) «Du3uka» o0ydaromuiics TOJKeH
001aaTh CIeAYIOIUMU KOMIETEHIMSMMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-1 CrnocobeH pemaTh 3agaydl NpOPEecCHOHATbHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTMPOBAHUS, MATEMaTHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHbIE M OOLIEMH)KEHEPHBIE 3HAHUS

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHBIE 3aKOHBI M IMPHUHLMIBI NIPU PELICHUN
MIPaKTUYECKHX 3a7a4

OIIK-1.2 Pemaer cranmaptHele mpodeccuoHanbHbIE 3alaud ¢ [PUMEHEHHEM
00IIeMH)KEHEPHBIX 3HAHUHI

OIIK-1.3 [Ipumensier METOABl MOJENMPOBAHMS W MAaTEMaTHYECKOrO aHailiu3a AJs
pelIeHus 3aa4 TEOPETUYECKOT0 U MPHUKJIAIHOTO XapaKkTepa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM
qyuce:
— KoHTakTHas padora — 109,15 akan. yacos:
—aynuropHas — 105 akan. 9acos;
— BHeaynutopHas — 4,15 akaj. 4acos;
— caMmocTosTenbpHas padora — 143,15 akan. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynuropHas g
o | xouraxTHAS pabota E E ®dopma TeKyIero
Paszen/ Tema g (B axaj. yacax) E = Bun 3 KOHTPOJISA Kon
J— : g O |camocrosTensHoi | yeriesaeMocTH 1 KOMITETEHIIHH
O g £ paboThI TIPOMEKYTOUHOM
Tlex. mab. | mpakT. zZ arTecTalyy
3aH. | 3aH. | O &
1. ®dusnyeckue OCHOBBI MEXaHUKH
MOJrOTOBKA K
11 Kunemaruka JICKIIHAM; WH/IMBUyaJIbHBIC
MOCTYNAaTEIbHOTO u 2 2 4 MIPAKTUYECKUM JIOMaIIHue
BpaIaTeIbHOTO ABIKEHUH 3aHATHAIM; 3agaun; AKP
KOHTPOIJIIO;
MOJrOTOBKA K
12 Jnmavika JIEKLIUSIM; MHIUBHIYaJIbHbIE
2 1 4 MPAKTUYECKUM | JOMAIIHHE 33]1auH;
MOCTYNATEIBHOTO IBIKEHUS
3aHATHSM; AKP
KOHTPOIJIIO;
1 MOJITOTOBKA K
13 JnHavuxa JIEKLIUSIM; WHnuBHIyanbHbIE
BPANATENHHOTO ABMKSHES 1 3 1 4 MPAKTUYECKUM | JOMAIIHHE 33]1auH;
3aHATHSM; AKP
KOHTPOIJIIO;
MOJrOTOBKA K 3amura
JIEKIUsIM; J1a0. mabopaToOpHBIX
1.4 3axkoHBI COXpaHEHUS B 2 3 2 4 3aHATHM; pabot Nel;
MeXaHUKe MIPaKTHYECKUM | WHIMBUAYaJbHBIE
3aHATHSIM; JIOMAIIHUE 33]]a4H;
KOHTPOJIIO; AKP
Hroro no pazaeny 7 6 6 16
2. Craructuueckass (¢Qu3uka u
TEPMOJIMHAMUKA
MOJrOTOBKA K
2.1 JICKIHSIM; NunuBunyanbHbie
MornexyasipHO-KHHETHYeCKast 1 1 4 MPaKTHYECKUM | JOMAITHHE 3a]1a4H;
TEOpUs UACAIBHOIO rasa 3aHATUSAM; AKP
KOHTPOITIO;
1 MOJrOTOBKA K 3ammTa
JIeKLUsM; J1a0. 71a00paTOPHBIX
2.2 TlepBoe u BTOpOE Hayaia 2 4 2 4 3aHATHAM; pabot Nel4, Nel5;
TEPMOJIMHAMUKHU NPaKTUYECKUM | MHAWBHIyaIbHbBIC
3aHITHSIM; JIOMAITHUE 3aTa4H;
KOHTPOJIIO; AKP
Wroro no pazaeny 3 4 3 8




3. SHCKTpI/I‘IeCTBO U Mara€Tusm

IIOATOTOBKA K
JIEKIHAM; 71a0.

VHIUBHIYaTbHbIC
3.1 DJIeKTpOCTaTHUECKOE 3aHATHM;
2 1 4 JIOMAITHUE 3a/1a4K;
TI0JIe B BaKyyMe U B BEILIECTBE MIPAKTHIECKUM AKP
3aHSITHSIM;
KOHTPOJIIO;
MIOJITOTOBKA K 3amura
JeKLUsM; J1a0. 1a00paTOPHBIX
3.2 ITocTosTHHBIH 1 4 2 4 3aHATHAM; pabot Ne24;
ANEKTPUIECKUI TOK MPaKTHYCCKUM | WHIMBUIYaJbHBIC
3aHATHSM; JIOMAITHUE 3aa4H;
KOHTPOJIIO; AKP
MOJIrOTOBKA K
JIEKIMAM; 71a0.
NuanuBunyansHbIe
3.3 MarauTocTaTHuecKoe 3AHATHAM;
1 2 4 JIOMAaIIHUE 3a/1a4u;
ToJie B BAKYyME U B BEILIECTBE MPaKTHICCKHUM AKP
3aHATHSM;
KOHTPOJIIO;
MOATOTOBKA K
JIEKIMAM; 11a0.
WHIuBHIyaTbHbIE
3.4 JJeKTpoMarHuTHas 3aHATHSIM;
1 2 5 JIOMAIITHUE 3a/1a4u;
WHIYKITS MIPaKTHIECKUM
AKP
3aHSITHSM;
KOHTPOIJTIO;
MIOJTOTOBKA K
JIEKIHAM; j1a0.
WHIuBHIyaTbHbIE
3.5 DNeKTpOMarHUTHBIC 3aHATHSIM;
1 1 6 JIOMAIITHUE 3a/1a4u;
KOJICOAHUS ¥ BOJIHBI NPaKTUIECKHM AKP
3aHATHSIM;
KOHTPOJIIO;
MHOATOTOBKA K 3amura
JIeKLUsIM; J1a0. 71a00paTOPHBIX
3.6 TlepemeHHBI# 2 4 1 6 3aHATHSIM; pabot Ne28;
AIEKTPUIECKUI TOK OPaKTUYECKUM | MHAWBHIYyaTbHbBIC
3aHATHSM; JIOMAaITHUE 3aTa4H;
KOHTPOJIIO; AKP
HWroro no pazaeny 8 8 9 29
HWroro 3a cemectp 18 18 18 53 3a4€T
4. BonHoBas onrtuka
MOJTOTOBKA K 3amura
JIEKIUsIM; J1a0. mabopaTopHBIX
41 Wnreppepenius 2 4 2 815 3aHATHAM; pabot Ne34;
CBETOBBIX BOJIH ' MPaKTHYECKUM | WHIMBUAYaJbHBIE
3aHSITHSM; JIOMAIIHUE 33]]a4H;
KOHTPOJIIO; AKP
MOATOTOBKA K
TIeKIHM; 1ab. WHAUBUYaJIbHBIC
4.2 JIudpaxuus CBETOBBIX 3aHATHM; Y
BOAIH 1 2 8 Hparieciy | AOMAIIHHE 32714
P AKP
3aHSITHSM;
KOHTPOITIO;
MIOJrOTOBKA K
JIEKIHAM; j1a0.
HUHIUBUYaJbHBIE
4.3 Tlonspu3anusi CBETOBBIX 3aHITHSIM;
BOJIH 1 ! 8 npakTHuecKkuM |10 HHHHE SATAUM,
P AKP
3aHITHSIM;
KOHTPOJIIO;
Hroro no pazneny 4 4 5 24,15

5. DneMeHTHI KBaHTOBON (U3UKHU




HOAI0OTOBKA K

3amura

JICKIHAM; J1a0. nabopaTopHBIX
3aHATHUAM, a0boT Ne36;
5.1 ®oroapdexr 8 ’ p ’
MPAKTUYECKUM | MHIMBHIyaIbHBIC
3AHSITHSM; JIOMaIllHUE 3a/1a4H;
KOHTPOJIIO; AKP
[IOATOTOBKA K
JIEKIUAM; 71a0.
Tt > MunuBunyansHble
5.2 Ddpdexr Komnrona 8 SAHATHAM; JIOMAIIIHUE 3a1a4u;
b
MIPAKTUYECKUM AKP
3AHSITHSM;
KOHTPOJIIO;
TMOJATOTOBKA K 3amuTa
JeKLUsM; J1a0. 1a00paTOPHBIX
5.3 Teopus atoma Bomopoaa 8 3aHATHSIM; pabot Nedl;
o bopy MPaKTHYECKUM | WHIMBUIYaJbHBIC
3AHATHSM; JIOMaIllHUE 3a/1a4H;
KOHTPOJIIO; AKP
MOATOTOBKA K
JIEKIHAM; j1a0.
. . i NuenuBunyansHbIe
5.4 DigeMeHTHI KBaHTOBOM 3AHSATHAM;
MEXaHHKH 6 NPaKTUIECKHM FIOMAIIIEHE 3314 TH,;
AKP
3aHATHSM;
KOHTPOJIIO;
MOATOTOBKA K
JIEKINAM; 71a0.
THAM, UHMBU1YaJIbHBIE
55 Atom Bomopoxma B 3aHATHSIM;
o 6 JIOMAlIlIHUE 3a70a4H;
KBaHTOBOM MEXaHMKE MIPAKTUYECKAM AKP
3AHITHSM;
KOHTPOJIIO;
HWroro no pazneny 36
6. ®usuka TBEPIOTO TENA
MOATOTOBKA K
JIEKIMAM; 71a0.
6.1 OcCHOBHBIC CTPYKTYpHI H 3aH${TI/I;lM' NuenuBunyanpabIe
(usnueckue CBOICTBa 6 ’ JIOMAIIHUE 33]]a4H;
. MIPAKTUYCCKAM
TBEPABIX TET AKP
3AHSTHSM;
KOHTPOJIIO;
MOATOTOBKA K
6.2 Craructuka neKﬂ I a6
®epmu-Zlupaka. 3£{HTI/I;IM' " | UnnuBunyanbHble
O6pa3zoBanue 6 i JIOMAaIITHUE 3a1a4u;
MIPAKTUYECKAM
JHEPreTUYECKUX 30H B AKP
3AHITHSAM;
KpHCTaJlIe
KOHTPOJIIO;
IIOATOTOBKA K
JIEKIHAM; j1a0.
6.3 Knaccnueckas " 1 i MHIMBUIYaIbHEIE
3aHATHSM;
KBaHTOBAs TEeopHst 6 i JIOMAIllHUE 3a/1a4H;
TPaKTUIECKHM
3JIEKTPOIPOBOAHOCTH AKP
3aHITHSIM;
KOHTPOJIIO;
Wroro no pazaeny 18
7. ®uzuka aTOMHOTO fA1pa H
2JIEMEHTAPHBIX YACTHI]
IIOATOTOBKA K
JIEKIHUAM; j1a0.
. ’ WunuBuayanbHble
7.1 CoctaB aToMHOTO sfpa. 3aHATHSIM;
4 JIOMAIllHUE 3a/1a4H;
Mopenu ctpoeHus saep TPaKTUIECKHM AKP
3AHITHSIM;

KOHTPOJTIO;




IIOATOTOBKA K 3amura
JICKIHAM; J1a0. nabopaTopHBIX
3aHATHSM; a0boT No51;
7.2 PairoakTUBHOCTH 1 5 1 4 p
MPAKTUYECKUM | MHIMBHIyaIbHBIC
3AHSITHSM; JIOMaIllHUE 3a/1a4H;
KOHTPOJIIO; AKP
[IOATOTOBKA K
JIEKIUAM; 71a0.
WHnuBHIyaTbHbIC
7.3  SnepHble  peakiuu. 3AHSITHSM;
1 1 4 JIOMAIITHUE 3a/1a4H;
SnepHas 3HepreTHka MIPAKTUYECKUM AKP
3AHSITHSM;
KOHTPOJIIO;
Hroro no paszueny 3 5 3 12
Uroro 3a cemectp 17 17 17 190,15 DK3aMeH
143,1
HToro mo quCHUILIMHE 35 35 35 5 3a4eT, SK3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdns  peanuzalMM  NPEIyCMOTPEHHBIX  BHMJOB y4eOHOW paOOThl B KayecTBe
00pa30BaTeNbHbIX TEXHOJOTUN MHCIONb3YIOTCA TpPAaJULUOHHAsA, WHTEPAKTUBHAs M aKTUBHAas
dbopmbI OOyUEHHS.

Tpaguumonnass gopma OOy4eHHUs pealn3yeTcss MPEeUMYIIECTBEHHO IPH IMPOBEACHUHU
JICKLIMOHHBIX 3aHATHI, Ha KOTOPBIX M3JIarat0TCsl OCHOBHBIE TEOPETUYECKHUE IOHATHUSA, 3aKOHBI U
OpUHIUNB! GU3UKU. YacTh JEKIMOHHBIX 3aHATHI MPOU3BOAUTCS C TIOMOIIBI0 MYIBTUMEAUHHOTO
00OpyOBaHUs, YTO TIO3BOJIAET IOBBICUTh HH(GOPMALMOHHYK) HACBIIIEHHOCTh Y4eOHOro
npoliecca 1 yIy4lIuTh BOCIPUATHE NToTydaeMoil nHpopmannu. KoHTekcTHOE 00yueHue B paMKax
JICKLIMOHHBIX 3aHATUHN IIPOBOIUTCS 3a CUET IIPUBEACHUS IIPUMEPOB IPAKTUYECKOTO TPUMEHEHHUS
U HCIOJIB30BaHUS (YHAAMEHTANBHBIX (PU3MUECKUX 3aKOHOB M CJIEACTBHM W3 HHUX B
npo¢eCCHOHATBHON JesTeNnbHOCTH oOyuaromierocs. JIEKIMOHHBIN Marepuan 3akperisiercs B
X0/Ie JTa0OPaTOPHBIX U MPAKTUYECKUX 3aHATHSIX

VY4eOHbIM IJIAHOM JJIi OCBOCHHUS JUCLUIUIMHBI IIPEYCMOTPEHO 68 4. 1abopaTOpHBIX U
514. mpakTHYECKUX 3aHATHA B MHTEPAKTUBHOW (opme. B pamkax MHTEpaKTUBHOTO OOy4YEHUS
OPUMEHSIOTCS paboTa B KOMaHJe, MHIUBUAyaJIbHOE OOy4YeHME, a TaKKe IPU HCIOJIb30BAaHUU
HuTepHeT-pecypcoB [uist orcka HH(GOpMaIMy IPU MOATOTOBKE K 3allluTe Ja00paTOPHBIX padoT.

CamocrosarenbHass pa0oTa CTYJEHTOB CTHUMYJUPYET CTYIEHTOB K CaMOCTOSTEIbHOMN
npopaboTKe TeM B IMpoIecce MOATOTOBKM K CEMHHAPCKUM 3aHATHSM, TECTOBBIM padoTam,
JK3aMEHY.

Pe3ynbrar 00yueHuss KOHTPOIUPYETCS IK3AMEHOM.

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

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

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Kann, K. b. Kypc o6mieii ¢pusuku: Yuebnoe mocobue / K.b. Kann. - Mocksa : KYPC:
HULL UH®PA-M, 2018. - 360 c. - ISBN 978-5-905554-47-6. - Tekcr : anektpoHHbIid. - URL:
https://znanium.com/catalog/product/956758 (mata obpamienns: 12.11.2020). — Pexxum noctyma:
TI0 TIO/IITUCKE.

2. Kombunosa, O. C. Kypc o6mieit pusuku: YuebHoe nocodue / Konsutosa O.C. - Mocksa
:C1T'AY - "Arpyc", 2017. - 300 c.: ISBN 978-5-9596-1290-0. - Tekct : anexTponHbii. - URL:
https://znanium.com/catalog/product/975925 (nata obpamienns: 12.11.2020). — Pexxum noctyma:
TI0 TIO/IITHCKE.

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. KpaBuenko, H. 10. ®usuka : yueOHuk u npaktukym aist By3oB / H. FO. KpaBuenko. —
Mocksa : WznmatenmsctBo FOpaiit, 2020. — 300 c. — (Bwicmee obOpazoBanme). — ISBN
978-5-534-01027-5. — Tekcr : onekrponssii // DOBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/450821 (nara obpamenus: 12.11.2020).

2. Koukun, 10. I1. Coopuuk 3amau mo ¢usuke : npaktukym / FO. I1. Koukun, U. IO.
borauesa ; MI'TV. - Maraurtoropck : MI'TVY, 2018. - 1 snekrpon. ont. guck (CD-ROM). - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3568. pdf&show-dcatalogues/1/1515
209/3568.pdf&view=true (mara ooOpamenus: 23.10.2020). - MakpooObekT. - Tekcr
aneKTPOoH-HEIH. - ISBN 978-5-9967-1162-8. - CBenenus nocrviasl Takke Ha CD-ROM.



B) MeToau4eckne yKazaHus:

1. Mexanuka. MonekyisipHas (pU3MKa W TEPMOJMHAMUKA : JIabopaTtopHblid npakTukym / E. H.
Acranog, 3. H. botuesa, JI. C. Jomxenkosa u ap. ; MI'TY. - Marauroropck : MI'TVY, 2016. - 1
anektpon. ont. jguck (CD-ROM). - 3Barm. ¢ turyn. o9kpana. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/20687 (mata obparieHus:
30.08.2023). - MakpooObeKT. - TekcT : ameKTpoHHbI. - CBeeHus AoCTymHbI Takxke Ha CD-
ROM.

2. Beuepkun, M. B. DiiekTpocTaTKa U IOCTOSIHHBIN TOK : mpakTHKyM / M. B. Beuepkun, O. B.
Kpusko, E. B. Makapuea ; MI'TY, Un-T suepretuku u aBromatuku, Kad. ¢usuxu. -
Marnuroropek : MI'TY, 2012. - 1 anexrpos. ont. auck (CD-ROM). - 3aru. ¢ turyi. skpaHa. -
URL:  https://host.megaprolib.net/MP0109/Download/MObject/580  (mara  oOpamicHuS:
25.03.2025). - MakpooOBeKT. - TekcT : 37eKTpoHHBIH. - CBeeHus JOCTyHbI Takke Ha CD-
ROM.

3. Apkymuc, M. b. BonHoBast ontuka : yue6Hoe mocobue / M. b. Apkynuc, A. A. Hukomnaes. -
Marnutoropck : MI'TY, 2011. - 1 snektposn. onTt. auck (CD-ROM). - 3ari. ¢ TuTyn. skpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/6 (mnata odpamierwus: 25.03.2025).
- MakpooObeKT. - TeKCT : aneKTpoHHbIN. - CBeneHus goctynHbl Takke Ha CD-ROM.
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Hanmenosanue I10 No noroBsopa CpoK eCTBUS JTUICH3UU
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Tun u Ha3Banue ayquTopun OCHAIICHUE Ay AUTOPHH

VYueOHbIC ayAWTOPUU JUIA TMPOBEACHUS 3aHATHN JeknuoHHoro tuma (Ne388, 394)
MynbTUMEANITHBIE CPEICTBA XPAaHSHHUSI, TIEpeadr U PEICTABICHUS HHPOPMAITHH.

VYyeOHast ayquTopus IS IpOBeIeHUs 1abopaTopHBIX padbot: JlabopaTopus « MexaHuku,
MOJIEKYJsipHOM ~ pm3uku  u  TepmomuHamuku»  (Nel75)  JlaGopatopHble  YCTaHOBKH,
U3MEepHUTeNIbHbIe TPUOOPHI AJIs MPOBEACHUS JIa0OPATOPHBIX PaboT:

1. bamuctuueckue MassTHUKHU.

2. MastHuk OGepOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKA JUIsS MCCIIEOBAHUS PaCIpE/ICIEHUs] TEPMOIICKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa MJIsi ONpEACTCHUs IOKa3zaTeledl aanadarel Yy METOJIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHHU B MPOIECCEe
muddy3un ra30B Ha MOJIENIN IIEpEMEIIUBAHUS IIIAPOB.

8.JIabopaTopHasi ycTaHOBKaA JUIsl IPOBEPKHU 3aKOHOB BO3PACTaHUS SHTPOIIMU B IPOIECCE
TeriooOMeHa.

9.YcraHoBka JabopaTopHas s M3YyY€HUS 3aBHUCHUMOCTH CKOpPOCTH 3BYKa OT
temrepatypsl "M®P-C3-M"

10. VYcraHoBka saboparopHas Ui HCCIEAOBAaHUS TEIUIOEMKOCTH TBEpPAOIrO Tela
"MO-TET-M".

11. YcranoBka nabopaTopHasi AJisl ONPEIEICHNUs YHUBEPCAIBbHON Ia30BOM MOCTOSHHOM
"MO-OI'TI-M".

12.Crenn nabopaTOpHBIA Ta30BbIE MTPOIECCHI.

13. MepuTenbHbIN HHCTPYMEHT.

VYyeOHast aynuTopusi JUid IpoBeleHus JjabopaTopHbIX paboT: JlabGoparopus
«OnektpudectBa u ontuku» (Nel79) JlaGopaTopHble YCTaHOBKH, U3MEPHUTENbHBIE TPUOOPHI 15
IpOBEICHUS J1a00paTOPHBIX padoT:

1.JlabopatopHas ycTaHOBKa JJIsl UCCIEIOBAHUS dJIEKTPOCTATUYECKOTO MOJISI C TTOMOIIBIO
OJINHApPHOTO 30H/1a.

2. YcTaHOBKA JI71S1 ITYHTUPOBAHUS MIITHAMIIEpPMETPA.

3. YcranoBka nabopatopHas [ist OnpeeNieHHsI MHIYKTHBHOCTH COJICHOM1a U MATHUTHOM
MPOHUIIAEMOCTH.

4. YcraHoBKka J1abopaTopHas JUlsl U3y4€HHUs pE30HAHCa HANpPSDKEHUN M OIpeneseHHs
WHAYKTUBHOCTHU

5. JIaboparopHasi ycTaHOBKA JUIsl M3y4YEeHHUs UIMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK
TUGPAKIIUOHHOMN PEIIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIs OINpENeNICHHs pajuyca KPUBU3HBI JHMH3BI W JUTHHEI
CBETOBOM BOJHBI C TOMOIIIBIO KoJiel] HptoToHa.

7. JlabopaTopHasi ycTaHOBKa Ui OMNpEJENIeHUs KOHLEHTpPAllMu PAacTBOPOB caxapa U
MOCTOSTHHOM BpaIlieHusl.

8. ICTOYHHMKY MUTaHUS TOCTOSHHOTO TOKA.

9. Marasun emxocteii Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Mara3un unnykruBaocteit Time Electronics 1053.

12. Marasunsl conpotuBienuii P-33.

13. Mynstumerps! nudpossie MAS-838.

14. MynsTumerpst APPA 106,203,205.

15. Ocummnorpa¢ nByxkananpnsiii GOS-620 FG.

16. TTonspumerp CM.

17.MeputenbHblii HHCTPYMEHT.

VYueGuas avinTonus st TNORETEHUS TA00NATONHLIX nadoT: JlTabonaTonus « AToma.



TBepaoro Tena, sapa» (Nel77) JlaGoparopHble YCTaHOBKH, HM3MEpHUTEIbHBIC NPHOOPHI IS
MIPOBEICHUS JTAOOPATOPHBIX PAOOT:

1.Jlaboparopuas ycranoBka s "M3yuenus BHemHero porodddekra'.

2. YcraHOBKa JJI M3y4EHUS! CIIEKTpa aromMa BOAOPOJA U OIpPEAeTCHHS MOCTOSHHOM
Punbepra.

3. YcraHnoBka 1abopaTtopHast Jis OIpeieJieHus OTeHIMana BO30YyXKIeH s rasa.

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 [UIS TPOBEACHHS TMPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOJISI M MPOMEXyTOYHOM artectammu (Nel8S5,
198, 181, 183) UuTepakTuBHAsK 10CKA, TPOESKTOP;

MynabTUMEAUHHBIN TPOEKTOP, SIKPaH.

Y4eOHbIC ayTUTOPUU JIJISL BBIOJIHEHUS KYPCOBOTO MPOSKTHPOBAHMSI, TTOMEIICHUS IS
caMocTosATeIbHON paboThl. (Nel82) IlepconanmbHbie kKommbioTepsl ¢ maketom MS Office, ¢
BBIXOJIOM B MIHTEpPHET U C JOCTYNOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPETY
YHHUBEPCUTETA.

[Tomemenne Juis  XpaHeHUs W OPOPHIAKTUYIECKOTO OOCIY)KMBaHHUS  y4eOHOTO
obopymoBanusi (Nel79a, 191) Cremnaxku, ceiidbl aast XpaHEHHS Y4eOHOTO 00OpPYIOBAHHUSL.
WHCTpYMEHTHI [T peMOHTa 000pYyI0BaHUSI.



IIpunoxenue 1

Y4eOHo-MeTOAUYECKOEe  o0ecredyeHHME  CAMOCTOSAATEJbHOH  padoThI
00y4arImnXxcs

[lo jgucummumbHe «®Pu3uka» OpPEeAyCMOTpEHAa  ayAWTOpHAas W BHEAYAUTOpHAs
caMocCTosTeNIbHas paboTa 00ydJaroIIMXCs.

AynuTopHasi caMOCTOsITeNbHas pabdoTa CTYJCHTOB IPEIIOIaraeT PelieHue KOHTPOIbHBIX
3ala4 Ha MMPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe ayIMTOPHBbIE KOHTPOJIbHBIE padoTsl (AKP):

AKP Nel «Mexanuka. Modsekyasipaasi pusuka. TepmoguHaMuka»

1. Payc-BeKTOp YaCTHIBI M3MEHsIeTCs 1o 3akony: I = 5t%i + j+ 2tK.

Onpenenutb: 1) ypaBHEHHE TPAGKTOPUU YACTHIIBI, 2) CKOPOCTh M YCKOPEHHME YaCTHUIIBI B
MoMeHT BpemeHH =1 c; 3) kacaTenbHOE U HOpPMaJbHOE YCKOPEHHE TOYKH B 3TOT K& MOMEHT
BPEMEHH.

2. OnMH MOJIb WIEATBHOTO OJIHOATOMHOTO Ta3a COBEpIIAET IPOIEeCC
1-2-3. Tp = 100K. Ha yuactke 2-3 K ra3y MOJIBOJAT KOJHUYECTBO
temnotel Q.3 = 2,5 x/loc. Haitnute oTHOmeHMe paboThl A3, > |
COBEpIIIaeMOl ra30M B XOJIe MPoIlecca, K KOJMHUECTBY TeIUIOThl  Q1-2-3, /<
HOTJIOIEHHOMY T'a30M. o s

3. Ha 6apaban paguycom R = 15 cm HamoTtaHo HUTB. K KOHILy HUTH TIPHBA3aH IPY3 Maccoi m =
800 r, KOTOpBIH oOITyckaeTcss ¢ yckopeHueM a = 1,5 m/c”. Omnpenenure MOMEHT HHEPIIUU
OapabaHa.

4. Crepxenb nnuHod 1,5 M u maccoil 10 Kr MOKeT BpalaTbCsi BOKPYI HETOIBUKHOW OCH,
pOXOosLIel Yepe3 BepXHU KoHell cTepxHs. B cepenuny crepikHs ynapser myns maccoit 10 T,
JeTsas B TOPU30HTAIBFHOM HaIpaBiIeHUU co ckopocThio 500 M/c u 3acTpeBaeT B crepykHe. Ha
KaKOH yroJ1 OTKJIOHUTCSI CTepXKEeHb nocia ynapa’?

5. Onpenenute, IpH KakoW TemrepaType ras3a, COCTOSIIEr0 M3 CMECH a30Ta U KUCIOPOJa,
HanboJIee BEPOSTHBIC CKOPOCTH MOJICKYJI a30Ta M KHCIIOpOoia OyIyT OTIIMYATHCS IPYT OT JIpyra
Ha Av = 30 m/c?

AKP Ne2 «Juekrpocraruka. [loctossHubli Tok. MarHuTHOE 1M10J1€»

1. B Tpex BepumMHax KBajgpara co CTOpoHOH a=40 cM HaxoAsTCcs OJWHAKOBbHIE
NOJIOKUTENBbHBIE 3apsaapl mo 6,4 HKn kaxnapii. HailTh HanpsykeHHOCTP M MOTEHIMAN
ANEKTPUYECKOT0 TOJII B YETBEPTOM BepuInHE. PaccumTaTe pa3HOCTh NOTEHIMAIOB MEXKIY
LIEHTPOM KBaJipaTa ¥ 4€TBEPTOM BEPIIHHON.

2. Ha puc. €,=1,0 B, €=2,0 B, €3=3,0 B, r1=1,0 Om, r,=0,5 Owm, | e i

r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. Ompenenure: 1) cunsl Toka " ' BO
BCEX Yy4YacTKax IenH; 2) TEIUIOBYI0 MOIIHOCTh, KOTOpas
BBIJICTISIETCS] HA COMPOTHBIICHUU R3.

R 2,12

1
Az

3 Kongencatop ¢ emkocThio 4 MKD 3apsaAuian OT UCTOYHHKA TOKA ¢ HampsokeHueM 36 B u
IPUCOECTUHUIN B Toukax A u B ¢ Garapeel He3apsKeHHBIX KOHJIEHCATOPOB, M300paKeHHON




Ha pucyHke k 3amade 15.3. [lpuuem C1=3Mk®D, C,=5 mx®d, C3z=24 mx®d. Haiitu 3apsan,
KOTOPBI mocie 3Toro Oyaer uMmers koHzaeHcaTop Cs, U U3MEHEHUE OOLIel 3HEepruu Bcex
YETBIPEX KOHJIEHCATOPOB.

4. KpyroBoii BuTok paguycom R=15,0 cMm pacmosiokeH OTHOCUTEIHbHO OECKOHEYHO JAJTMHHOTO
MIPOBO/IA TAK, YTO €ro IJIOCKOCTh MapajuieibHa mpoBoay. [lepreHuKysp, BOCCTaHOBICHHBIN
Ha MPOBOJI U3 LIEHTPA BUTKA, SBJISICTCSI HOPMAJIBIO K IJIOCKOCTH BUTKa. Cuila ToKa B POBOJIE
1:=5A, cuna Toka B BuTKe Toku I,=1A. PaccrosiHue oT nieHTpa BuTKa 10 npoBoja d=20 cm.
OrnpenennTe MarHUTHYIO MHJYKIMIO B IIEHTPE BUTKA.

5. Ha paccrostnuu a = 1 M OT JUIMHHOTO MpAMOro npoBoja ¢ TokoM [ = 1kA HaxomguTcs
KoJbplo paguycoM r = 1 cm. Komibllo pacrnonoxkeHo Tak, YTO MAarHUTHBIA MOTOK,
MIPOHM3BIBAIOIINN €ro, MakcuMayieH. OmnpeaennuTe, Kakoi 3apsja MpoTedeT MO KOJIBIY MpH
BBIKJIFOYEHHUH TOKa B poBoJie. ConportusiieHue koapla R = 10 Om.

AKP Ne 3 «BoyiHoBasi onTHKA»

1. IT;ocKoBBIMyKIast CTEKJISIHHAS JIMH3A C PaInycOM KpUBU3HBI cheprueckor moBepxHocTH R
= 12,5 cM mpmwxkara K CTEKJISIHHOM IUIAaCTHHKe. /luameTrp HEKOTOpOro TEMHOIO KOJbLa
Herotona B orpaxkenHoM cBete d; = 1,0 MM, 1uaMeTp K€ TEMHOTO KOJbLA, HOPSIKOBBIMA
HOMEp KOTOpOro Ha 5 enunull ooubiie, d; = 1,5 MM. OnpeienTh JUIHHY BOJIHBI CBETA A.

2. Ha mudpaknuoHHyo pemieTky majaeT HOPMaJIbHO MyYOK CBETa OT paspsaHONW TPYOKH,
HANOJTHEHHOW BoIOpoAoM. YeMy HokHA OBITh paBHA IOCTOSHHAs PEUIETKH, YTOOBI B
HarpapjieHuu ¢ = 41° coBnaganu Ase TMHUM: A1 = 6563 A (MakcHUMyM TpeTbero nopsika) u
L2 =4102 A (MakcUMyM 4eTBEpPTOro MopsaKa)?

3. [lepBslii MONSIPU3aTOp YCTAHOBJIEH TaK, YTO €rO MJIOCKOCTh MPOIMYCKaHUS BEPTUKAIbHA,
BTOPOIl MOJISIpU3aTOp pa3BEPHYT MO OTHOIIEHHUIO K NIEPBOMY Ha yroJl 20°. Bo ckombKo pa3
U3MEHUT HWHTEHCHUBHOCTh €CTECTBEHHOrO cBeTa Takas cucrema? [lom kakum yriom k
BEPTHKAJIC HY)KHO YCTAaHOBHTH TPETUU TMOJISPHU3ATOP, YTOOBI CBET Yepe3 TaKyI0 CHCTEMY HE
npomiesn?

AKP Ne 4 «kKBanToBas Mexanuka. KBanroBasg MexaHuKa»

1. Yepnoe Teno Harpenu ot temnepatypsl 600 K no 2400 K. Bo ckonbpko pa3 yBenuuuiach
oOmiass TeruoBas SHEprus, usimydaemas TenoM? Ha CKoJIBKO M3MEHWIAch AJUHA BOJIHBI,
COOTBETCTBYIOIIAasl MAKCUMYMY SHEPTUU U3IYYEHMsI U CIEKTPAJIbHBIN COCTAB U3IIY4YECHHUS?

2. ®otoH c 3Heprueit | MaB paccesiiics Ha cB0OOOIHOM MOKOUBLIEMCs AieKTpoHe. Halitu yron
paccesHUs (OTOHA M KHUHETHYECKYI0 SHEpPrui0 3JIEeKTPOHA OTAa4yM, €CIM B pe3yibTaTe
paccesiHus IyTMHA BOJIHBI (POTOHA M3MEHMIach Ha 25%.

3. Ilpu moodepenHOM OCBELIEHMHM MOBEPXHOCTH HEKOTOPOrO MeTajljla CBETOM C JUIMHAMU
BosiH 0,35MkM u 0,54 MKM OOHapyX WM, YTO COOTBETCTBYIOLME MAaKCHUMyMbl CKOpPOCTHU
(OTO3EKTPOHOB OTJIMYAIOTCS APYT OT jApyra B 2 pa3za. HaliTu paboTy BbIX0O/a 3JIEKTPOHOB C
IOBEPXHOCTHU 3TOT0 METAJLIA.

4. Tly4ok HapaimIelbHO ABIKYIIMXCS 3IIEKTPOHOB, MMerommx ckopoctd 10° m/c, mamaer
HOpMaJIbHO Ha auadparMmy C JUIMHHOM Ineibio mupuHOW 1 MxMm. Ha skpane 3a menbio Ha
paccrosuuu 0,5M oOpasyeTcs qudpakunoHHas KapTuHa. OnpenenuTh JTUHEHHOE pacCTOSHUE
MeXy TU(pakIMOHHBIMU MUHUMYMaMHU EPBOTO MOPSIKA.

5. Bo ckonbko pa3 n1edpoiiieBckas ATMHA BOJHBI YaCTHIIBI MEHbIIIE HEONPEAeNEHHOCTH AX ee
KOOPJIMHATBI, KOTOpasi COOTBETCTBYET OTHOCUTENIbHON HEONPeIeJIeHHOCTH uMItynbca B 1% ?

6. DIEKTPOH HaXoAUTCA B OECKOHEYHO INTyOOKOH MOTEeHIMaIbHOH siMe mupuHoil €. B kakux
TOYKax B uHTepBaje () <x < { IUIOTHOCTb BEPOSATHOCTH  HAXOKJAEHHS JIEKTPOHA HA IEPBOM
U BTOPOM JHEPreTHYECKUX YPOBHSX OJMHAKOBa? BBIUKMCINTH MJIIOTHOCTh BEPOATHOCTH MAJIS
3THUX TO4YeK. Perenre noscHUTh rpauvecky.

AKP Ne 5§ «®@u3uka aroma u siapa»




1. BblMHMCINTP HMHAYKIUIO MarHUTHOTO MOJS B LEHTPE aToMa BOJIOPOJa, OOpa30BaHHOIO
BpallleHUEM »HJIEKTPOHA IO IMepBOH OOPOBCKOW opOHTE (CUMTATh BPALIAIONIUICS 3JIEKTPOH
KPYT'OBBIM IOCTOSIHHBIM TOKOM).

2. Iokosmuiics non He™ ucnycTus hoToH, COOTBETCTBYIOMIMIA FOIOBHOM TMHUM cepun JlalimMaHa.
Haiitu sHepruo, UMIyJbC U Maccy 3Toro (POToHa.

4 o
3. Ipenapar U maccel M = 1 r usnydaer 1,24-10" ¢ — wactun B cexynay. Haiinure nepuos
110JIypacnazia 3Toro rnpenapara, €ro Ha4ajJbHYI aKTUBHOCTb U aKTUBHOCTB uepe3 1Mpa JerT.

4. Anpa nutusa-7 6omMOapAMpYOTCS MPOTOHAMU. B pe3ynbrare MpoTeKaHus SASPHOU pPeakluu
00pa3yroTcs JIB€ OJJMHAKOBBIX YacTullbl. HaiiTu umnynbcebl 3Tux yactuil. [lox kakum yrjiom oHu
paznerarorcs? CuuTaTh, YTO SAPO-MUILIEHb HEMOABMXKHO, a DHEPIHsl HAJETAoIIero IpoTOHA
paBHa 2,6M»>B

BHeaynuTopHasi camocTosiTeJibHasi padora 0oO0y4aromIMXCs OCYIIECTBISIETCS B BHUIE
U3YUYEHHSI TUTEPATypPhI 0 COOTBETCTBYIOLIEMY pa3Jielly ¢ MpopabOTKON MaTepHaia; MoAr0OTOBKU
K BBINOJHEHUIO JTA0OpAaTOPHBIX paboT Mo (hu3HKe, MOJATOTOBKA K CEMHUHAPCKUM 3aHSTHUSIM U
BBITIOJIHCHHE UH/IUBUIYATIbHBIX 3a/IaHUM.

IlepeyeHb TeM A5l MOATOTOBKYU K CEMUHAPCKUM 3aHATHAM:
Tema 1. IlpumeHeHne 3aKOHOB COXpAHEHMS JIJIs ONIPENIETIEHHSI CKOPOCTH TOJIETa MYyJIN

1. Umnynsc marepuasibHOM TOYKM. MMIynbc cucTembl. 3aKOH COXpaHEHUs HMIIyJbCa.
[TenTp Macc cucTeMbl MaTEpUAIIBHBIX TOYEK.

2. MoMeHT uMIyibca yacTulibl. MOMEHT UMITyJIbCa CUCTEMBI. 3aKOH COXPAaHEHUS] MOMEHTA
MMITYJIbCA CUCTEMBI MATEPUAJIBHBIX TOUYEK.

3. PabGora cuiiel. MomHocCTh

4. KoHcepBaTtuBHble (HOTEHIMAJIbHbIE) CcUJbl. [loTeHIMambHAs >HEPruUsi CUCTEMBI
MaTepuaibHbIX TOYEK. CBSA3b CUJIbI U IOTEHIUAIBHON SHEPTHUH.

5. KuHetndeckas 3HEprus CUCTEMBI MAaTEPUATIbHBIX TOYEK

6. 3aKOH COXpaHEeHMsI MEXaHUUECKON SHEPIHH CUCTEMBI MaTepUaIbHBIX TOUEK

7. YIpyrue u Heylnpyrue coyaapeHus.

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

1. Amnasmorus XapakTepUCTHMK W YpPaBHEHUH IIOCTYNATEIBHOIO M BpalllaTEIbHOIO
JIBUKCHHSL.

2. OCHOBHOE ypaBHEHHUE TMHAMMKH ITOCTYNATEIbHOTO JBY)KEHUS (J1Ba BUJIA).

3. OcHOBHOE ypaBHEHHE TMHAMUKH BpaIllaTeIbHOIO ABM)KEHUS (1Ba BUA).

4. MOMEHT CUJIBI U MOMEHT UMITYJIbCa.

5. MoOMEHT uHepIuu TBEPAOIo Tena.

6. Teopema Illtelinepa.

7. llpumenenue teopems! llITeliHepa M cBOMCTBAa aJAUTUBHOCTH MOMEHTAa MHEPLHH B
IIPOCTBIX CIIy4asiX.

Tema 3. DneMeHTBl CTaTUCTHUYECKON (PU3UKU

1. /IBa MeToa ONKUCaHHsI MAaKPOCKOITMYECKUX CUCTEM.

2. TlapameTpsl COCTOSHUSI.

3. PaBHOBecH®BII TIpo1Iecc.

4. OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KMHETHYECKOW TEOPUH Ta30B.
5. YpaBHEHHE KUHETUUYECKON TEOPUU Ta30B.

6. DHeprusi MOJIEKyJ ras3a.




7. Pactipenenenue MakcBeria.
8. AHanm3 pacnipenenenus Makcsesa.
9. XapakTepHble CKOPOCTH MOJIEKYJI UAEATBHOTO Ta3a.

Tema 4. IlepBoe Haua0 TEPMOJIUHAMUKH

1. Hasnenue u temneparypa ¢ Touku 3peHuss MKT. YpaBHeHue cocTosiHUS MI€aIbHOTO
rasa.
. Ilepoe Ha4yasI0 TEPMOJAUHAMUKH.
. Pactipenienienrie sHEpruu Mo CTENEHsIM CBOOOIBI.
. BHyTpenHsis sHeprus Kak (yHKIHS COCTOSIHUSL CUCTEMBI.
. Pabota xak ¢yHKIIHS mporiecca.
. I3oTepMuueckuii, "30XOpUIECKUN 1 N300apHUECKHUI MTPOIECCHI.
. Termoemkoctb. OTHOLIEHUE TeroeMkocTel. [lokasaTens aanadaThl.
. Annabarudeckuii mporecc. YpaBuenue Ilyaccona.

01N N W

Tewma 5. Bropoe Hauano TepMOAMHAMUKH

1. OOGparuMmbie 1 HEOOPATHMBIE POIICCCHI.

2. Bropoii 3aK0H TepMOJMHAMUKH.

3. IlpuBeneHHOE KOJMYECTBO TEIJIOTHL. OHTpomnus Tena. CBoHCTBa AHTPONHUU
M30JIMPOBAHHOU CUCTEMBI.

4. VI3MeHeHHEe SHTPOIUU B U30IPOLIECCaX C UCAIbHBIM ra3oM.

5. TepmonuHammuueckass BEPOSTHOCTb COCTOSHHMS CUCTEMbl. CTaTUCTUYECKUM CMBICI
BTOPOT'0 Hayaua TEPMOAUHAMUKHY.

Tema 6. HccnenoBanue QJICKTPOCTATHUYCCKOI'O I10JIA € IIOMOIIBIO OJUMHAPHOI'O 30HAa

1. DnexTpocraTyeckoe nojue. DIeKTpudeckuii 3apaa. 3akoH Kyiona.
2. HanpsiKeHHOCTb 3JI€KTPOCTaTUUECKOTo Nojs. [IpuHIun cynepno3uimm.

3. Ilotok Bextopa £ . Teopema I'aycca.

4. IloTeHIMABHOCTD 3IEKTPOCTATUYECKOTO MOJIsl. Teopema 0 HUPKYISIUH.

5. CBs13p MEXly HAIIPSHKEHHOCTBIO M TIOTEHIIUAJIOM.

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

Tewma 7. [I0CTOSTHHBIN 3JIEKTPUYECKHM TOK.

1. DOnextpuueckuii Tok. [ITOTHOCTE TOKA. YpaBHEHHE HENPEPHIBHOCTH.

2. 3axkon Oma g oAHOpOJHOro ydactka nenu. ConpoTHBIEHHE IPOBOJHUKA.
CoenuHeHne COMPOTUBIICHUM.

3. 3axoH OMa a1 HEOJHOPOAHOTO y4yacTka nenu. Croponnue cuisl. J/1C.

4. TlpaBuna Kupxroda.

5. MomHocTts TOKa. 3akoH Jlxoynsa-Jlenua.

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

1. Pe3oHaHCHBIN KOHTYP.

2. BoinyXkeHHbIe KoJIeOaHMs B KOHTYpE.

3. Caur ¢a3 mexay BaemrHe /1C 1 TOKOM B KOHTYpe.
4. ITomHOE CONPOTUBIIEHUE B ENU IEPEMEHHOTO TOKA.
5. Pe3onaHc HanpsKEHUN.

6. AMIUIMTY/1a CHJIBI TOKA MTPU PE30HAHCE HATIPSKEHUH.



7. BexropHas nuarpamma.
Tema 9. MarauTHoe nosie. DJI€KTpOMarHuTHasi MHIYKIUS

1. McTouHMKY MarHuTHOTrO 1oJjsi. MarHuTHOE 1oJie JBUKYLIErocs 3apsaa U IPOBOJIHUKA C
ToKoM. 3akoH buo-CaBapa.

2. IToTok u IUPKYISIIMS BEKTOpa MHIYKIUU MarHuTHoro noiisi. Teopema I"aycca u Teopema
0 LUPKYJIALHNH.

3. Cuna Jlopenna. [IBrkeHue 3apsHkeHHON YaCTHIIBI B MArHUTHOM TIOJIE.

4. Cuna Amrepa.

5. 3akoH anekTpoMaruuTHOM uHAYKIMU @apanes. [Ipasuio Jlenna.

6. BuxpeBoe aieKkTpuuecKkoe moie.

7. SIBnenue camouHAykuuu. MuayktuBHOCTh. COJEHOU.

8. DHeprus KOHTypa ¢ TOKOM U MarHUTHOTO T1OJIS.

Tewma 10. UaTepdepenius cBera

1. D51eKTpOMAarHuTHHIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

3. UuTepdepeniius ceera OT JByX UCTOYHUKOB.

4. UnTepdepenius cBeTa OT III0OCKONapalIeIbHON IJTACTUHKH.

5. NuTepdepeniius ceera OT MIACTHHKYU nepeMeHHoi Tonuuabl. Konbiia HeioToHa.
6. [Ipumenenne uaTepEepeHITNH CBETA.

Tema 11. dudpaxius ceera

1. SIBnenue nudppaxmun. OcoOeHHOCTH MU PaKIMK CBETOBBIX BOJH. udpakius Openens u
O®paynrodepa.
2. Ilpunnun I'toiireHca-®penens. YNOpOIIEHHWE BBIYUCICHUH C IOMOIIBIO BEKTOPHOM
JarpaMMmBl.
3. Iudpakuust Openens Ha KPyIriioM OTBEpCTUU. 30HBI DpeHers.
4. Tudpakuus PpayHrodepa Ha y3Koil NpSIMOTUHEHHON 1enu. YClIoBUS MakCUMyMa U
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yIjia IU(paKLny.
5. Judpakunonnas peuierka. OCHOBHBIE XapaKTEPUCTUKU AU(PPAKIUOHHONW PELIETKH.
VYcnoBus I1aBHBIX MAKCUMYMOB U MUHUMYMOB U JJ00aBOYHBIX MUHUMYMOB.

Tema 12. [lonspu3zanus cera

1. Ionspuzanus ceera. ECTeCTBEHHBIN U NMOJISIPU30BAHHBINA CBET.

2. Ilonapu3zanus cBeTa Npu OTPaKEHUHU U MPEJIOMIIEHUH. 3aKoH bprocrepa.

3. llomspuzanus mpu ABoMHOM JyuernpenomiieHnd. CBoiicTBa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTy4ei.

4. ITonspuzauuronnsle npu3Msl. [Ipusma Hukoos.

5. 3akoH Mantoca. AHanu3 NOJISPU30BAHHOTO CBETA.

6. OnTryecky akTUBHBIE BEHIECTBA. BpanieHue miocKoCcTH Moisipu3aluy CBETa.

Tema 13. KBanToBas nmpupoaa ceeta. KoprycKyisipHO-BOJHOBOU Tyainu3m

1. TenmoBoe u3mydeHue aOCOMOTHO YepHOro Tena. 3akoH Crtedana — bonpimana. 3akoH
cMelieHus Buna.

2. KopryckynsipHO-BOJIHOBOM Ayanu3M cBeTa. DHEprust U UMIyiasc (orona. JlaBieHue
CBETa.

3. ®otorpdext. 3akonsl portorddexra. Popmynna DAHIITEIHA.



4. O¢pdexr Komnrona. Popmyna Kommnrona.
5. BonHoBble cBoiicTBa yacTtull. JnvHa BoiHBI Ae bpoind. [IpuHuun HeonmpeaeneHHOCTH
['eitzenOepra.

Tema 14, 15. DaemMeHTHI KBAHTOBOM MEXaHUKHU

1. [Inanerapnas monens aroma. [locrynarst bopa.

2. WznyuyeHue aroma BOJOpPOJAa U BOJOPOAONONOOHBIX cucTeM. CIeKTpaibHbIE CEpUU.
®opmyna bansmepa.

3. CexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3mu.

4. KBaHTOBBIE UHKCIa, XapaKTEPU3YIOLIUE TOJIOKEHUE 3JIEKTpoHa B arome. KBaHToBaHue
sHepruu. KBantoBanue MomeHnTa umnyisca. CIiuH 3JI€KTPOHA.

5. Cxema sHepreTMYecKnx ypoBHEW aToma Boaopojaa. [IpaBmia orGopa mpu aTOMHBIX
nepexoiax.

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

Tema 16,17.ATomHas 1 siaepHas GuU3NKa

1. SBnenwe paamoakTuBHOCTH. (OCHOBHOM 3aKOH  PaJMOAKTHBHOIO  pacmaja.
PanuoakTuBHbBIE PSAABL.

2. CocTaB M XapaKTEPUCTUKUA aTOMHOTO sipa. Snepusie cuibl. KanensHas u o0omouedHas
Mozenu anep. Paauyc sapa.

3. Macca u 3Heprus cBsi3u sapa. Y ieiabHasi SJHEpPrus CBA3H.

4. SInepuble peakuuu. DHEPrus AICPHON peaKinu.

5. VYpaBHeHHE M SHEpPreTHveckoe yciaoBHe o-pacnajga. CBs3b SHEPruu O-YaCTHIBI C
nepuoaoM nonypacnaaa. TyHHenbHbIN 3G dekT npu a-pacnane. CHeKTp o-4acTHll.

6. Xapakrtep cnekrpa y-uziaydeHus. [Iporeccsl B3auMoACMCTBUS Y-KBAHTOB C BEILIECTBOM.
3aBUCHUMOCTh HMHTEHCUBHOCTHU Y-M3JIyd€HUS OT TOJIIMHBI cjos BemecTtBa. CpaBHEHUE
IIPOHUKAOIEH CLIOCOOHOCTH Pa3IUYHbIX BUJIOB U3JTYy4ECHHUS.

7. Tpu Buna B-pacmana. DHepreTUYecKuit crekTp P-uactuil. [ unore3a HEUTPUHO. 3aKOHBI
coxpaneHus npu B-pacnaze. Jlentonsl. JlenToHHBIN 3apsil.

TeMbl 1J151 CAMOCTOSITEJILHOTO N3y4YCHUS

1. Bemyxaennble konebanus. Pesonanc

2. Bonnbl. YpaBHEHUE MII0CKOM BOJIHBL. Da30Basi CKOPOCTh, IJIMHA BOJIHBI, BOJTHOBOE YHCIIO.
WuTepdepenius u qudpaxius MEXaHHIECKUX BOJTH

3. MexaHuKa )KUIKOCTEH U Ta30B

4. PeanbHbIE Ta35l

5. DIIeMEHTHI HEPABHOBECHOM TEPMOIUHAMUKHI

6. IIpyHIIMT OTHOCUTENBHOCTH B 3JIEKTPOAMHAMUKE. MAarHUTHOE MOJIE KaK peIsTUBUCTCKUN
ekt

7. CeplleYHUKH B KaTyIlIKaX UHAYKTUBHOCTU. BuxpeBbie Toku DyKo

8. BzauMopeicTBUE H3Ty4EHHUSI C BEIIECTBOM: JIaBJIEHUE CBETA, JIIOMUHECIECHIIMS,
dboToXHMHUECKHE SIBICHUS, TUCTIEPCUS

9. DHepreTUYeCcKrii CIIeKTP aTOMOB M MOJIEKYJI, IPUPO/Ia XUMUUYECKON CBS3U

10. AAnepuas ¢pusuka. TepmosiaepHas SHEpTusi. JHEPreTHKa OyaYIIeTo



Ipuiaoxenue 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPEACTBA ISl POBEACHUSA MPOMEKYTOUHON ATTeCTAlUM:

Kon
WHIUKATOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

OneHouHble CpeCTBa

OIIK-1: Cnoco0en pemaTsh 3a1a4u nNpogecCHOHAIbHOM 1eATeJILHOCTH, IPUMEHSIA METOAbI MOAEJTUPOBAHMS, MATEMATHYECKOI0 AHAJIN3A,

€CTCCTBCHHOHAYYHBLIC U Oﬁlllel/lﬂ)l(eﬂepﬂble SHAHUA

OIIK-1.1

Hcnonp3yeT ecTecTBEHHOHAYYHbIE
3aKOHBI U PUHIIMIIBI IPU PEILICHUU
MPAKTUYCCKUX 3aaa4

OIIK-1.2

Pemaer crangaptHbie
npoQeCCHOHANIbHBIC 3a/1a4U C
MPUMEHEHUEM OOIIEMHKEHEPHBIX
3HAHUM

OIIK-1.3

IIpumensier METO/IbI
MOJIETTUPOBAHUS "
MAaTEMAaTHYECKOTO aHauu3a Ut
peleHus 3a1a4 TeOPEeTUIECKOro U
IIPUKJIIAHOTO XapakTepa

IlepeueHb TeopeTHYECKMX BONMPOCOB K 3K3aMeHy (1 cemecTp)
IlepeueHb TeopeTHYECKHX BONMPOCOB K 3k3aMeHy (1 cemecTp)

1. Mexannueckoe apmxkenue. Ilpenver kunemaruku. Cuctema orcyera. MarepuajibHas TOUKa.
Tpaexropus. Paguyc xpuBusHbl Tpackropuu. Ilyte m nepemenieHne. CKOpOCTb M YCKOPEHHE Kak
IIPOU3BOIHBIE PAUyC-BEKTOPA 110 BpeMeH!. HopMallbHOE M TaHT€HIIMAIIBHOE YCKOPEHMUS.

2. IloctynarensHoe [BHXXEHHME TBEpAOro Tena. BpamarenbHoe IBM)KEHHE TBEpAOro Tena. YTroi
MOBOpPOTA. YTJIOBasg CKOPOCTb M yIJoBoe yckopeHue. CBs3b MEXIy YIVIOBBIMM M JMHEHHBIMU
XapaKTEPUCTUKAMHU IBUIKCHHUS.

3. IlepBrrit 3akoH HploToHa — 3akoH wHepuuu. VHepumadbHBIE CHCTEMBI oTcuera. [lome Kak
MaTepuajabHas MPUYMHA CWIOBOrO B3aummozelcTteus. Cuna u macca. MMmnynbsc tena. Bropoit m tperuit
3aKkoHbl HproToHA.

4. TloHsTHe COCTOSHUS B KJIAcCHYECKON MexaHMKe. BHemHue M BHYTpEHHHME CHJIBI. 3aMKHYThIE
MEXaHUYECKHUE CUCTEMbI. 3aKOH COXPAHEHHUS UMITYJIbCa U €T0 CBSA3b C OAHOPOJHOCTHIO IPOCTPAHCTBA.

5. DHeprus Kak yHUBepcalbHas Mepa pa3Iu4HbIX (OpM ABIKEHHS U B3aUMOACUCTBUSA. MexaHndyeckas
sHeprusi u pabora. Kunermueckass sHeprus. IlorenumanbHast sHeprus. [loTeHuManpHOE IM0JIE CHIL
KoHcepBatuBHblE cHiIbl M NOTEHUUANbHbIE MNMOJIA. CBA3b MEXAY CHUIOW M NOTEHUUAIbHOW DJHEprue.
[loTenunanpHas Heprus ynpyrux aedopmannii u Mo TATOTEHHUS.

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

7. Tlonstue abcomoTHO TBepaoro Tena. MoMeHT cuibl. MOMEHT MMIysbca MpU BpAIIEHUH BOKPYT
HEINOJABMKHOM OCH. MOMEHT HWHEpLUU MaTEpPUAIBHOM TOYKHM M TBEPAOro Teiaa. MOMEHTBl WHEpLUHU
HEKOTOPBIX TElL.

8. OCHOBHOE ypaBHEHHE JMHAMHMKHM BpalIaTEIbHOTO JBIDKEHUS. DHU3MUECKHI CMBICI MOMEHTa




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

nHepimu. PaboTa BHENTHUX CHII IPU BPAIICHUU.

9. IlpeobpazoBanus ['amunes. IlpuHnun otHocuTenbHOCTU. [locTynmarbl crenuanbHON  TEOpHUH
otHOocuTenbHOCTH. [IpeoOpazoBanus JIopeHIa U CIEICTBUS U3 HUX.

10. OcHOBHOI1 3aKOH PEISITUBUCTCKON TUHAMUKU MaTepUAIbHON TOUKU. B3aMOCBSI3b MacChl M JHEPTHH.
Bpewms B ectecTBO3HaHMU. |'paHUIIBI MPUMEHUMOCTH KJIACCUYECKON MEXaHHUKH.

11. OcHoBHble TONOXKEHUST MonekyaspHo-kuHetuuecko teopun (MKT). CocrtosHue cucteMsl.
[Tapametpsl coctosinusi. PaBHOBecHBIE cocTosiHUS U Tipotiecchl. Mx rpaduueckoe nzodpaxkenue. ONbITHBIC
3aKOHBI UACAIbHBIX ra30B. YpaBHeHne MenaeneeBa-Knanelipona. OcHoBHoe ypaBHeHue MKT maeanbHbix
ra3oB. Uncio creneHeil cBoOOIbI MOJICKYI.

12.3akon bonbiiMana o paBHOMEPHOM pacIipelelieHMH SHEPTUu MO CcTemeHsM cBoOoabl. CpemHss
KUHETHUYECKasi SHEPTHs MOCTYMATEIbHOTO JBMKEHUS MOJIEKYI. MOJeKyIsIpHO-KHHETUYECKOE TOJIKOBAHUE
teMriepaTypbl. CBsI3b JaBJIEHUs, KOHLEHTPAMU U TEMIEPATYPbl. BHYTpeHHsI SHEPIus UAeabHOTO rasa.

13. Cratuctuueckuii metoa uccieaoBanus. Ckopoctu Mosiekyi. [loHaTre 0 QyHKIMH pacripeIeICHHs.
3akoH MakcBenna JIs pacrupeeNieHus MOJIeKyNl MIealbHOro Tra3a mo ckopoctsMm. Hambosee BeposTHas,
cpenHsisi apuMeTudecKas U CpeaHss KBaApaTUyHas CKOPOCTH MOJIEKYII.

14. Pactipenenenue bonbiimaHa.

15. Mexanuueckast pabota u Teriora. Pabora, coBepiiaemasi ra3oM Ipu U3MEeHEHHH ero oosema. [lepsoe
Hayajuo TEPMOJIMHAMUKHU.

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

17. TennoeMKOCTh HI€ATLHOTO Ta3a. Makpo- 1 MUKPOCOCTOSTHUSI.

18. Tepmonunamuueckast BeposSTHOCTh. lloHatue 00 oHTpomuu. TepMoanHamMudeckue QYHKIMH
coctosiaus. Bropoe Havano TepmMoguHaMuku. TpeTbe Havano TEPMOIMHAMHUKHY.

19. CTpykTypa TEIUIOBBIX ABUTATENEeH W BTOpOE Hayano TepMoauHaMuku. KoadduimeHT monae3Horo
JEUCTBUA HIeaIbHOTO TertoBoro apuratens. [{ukn Kapuo u ero KITJI.

20. F'apmonnueckue KkojeOaHus. XapaKTEPUCTUKU TapMOHUYECKUX KONeOaHW: aMImuTyda, ¢asa,
yacToTa, HadajabHas ¢aza. CKOpOCTh U YCKOPEHUE TOYKHU IMPU TAPMOHUYIECKOM MEXaHUYECKOM KOJIeOaHUH.
Yupyrue u kBazuynpyrue cuibl. Konebanus moa AeiicTBUEM 3THX CHIL.

21. TlpyxuHHBIH MasSTHHK. @Ou3MYeckwWid W MaTeMaTWdeckuii MasTHUKW. JluddepeHnnaibHoe
ypaBHEHHE CBOOOIHBIX He3aTyxarommx kojebanuil. ['paduyeckoe m3oOpakeHue KoneOaHUU. DHEprus
TapMOHMYECKHUX KOJIeOaHUH.




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

22. ludpdepennmanbHoe ypaBHEHHE 3aTyXaroIuX KojeOaHui M ero peuieHue. YacTora 3aTyXarommx
konebanuii. Jlorapudmudeckuii nekpeMent. JloOpoTHOCTh. BIHYKIeHHBIE KOJeOaHuss. AMIUIUTYna U (a3a
BBIHY)KJICHHBIX KoJIeOaHui. SIBieHue pezoHaunca.

23. CnoxxeHrue rapMoHHUYeCKuX KoyieOaHuid. Clio)keHne rapMOHUYECKHX KOJICOAaHWW OHOM YacTOThI U
OJIHOTO HarpasyieHusA. buenus.

24. CnoxxeHue rapMoOHUYeCKUX konebanuii. CioxkeHne B3auMHO-TIEPICHAUKYISIPHBIX KOIeOaHui.

25. DnekTpuyueckue 3apsaabl. JJUCKPEeTHOCTD ANEKTPUUYECKUX 3apsA0B. 3aKOH COXpAaHEHHs 3aps/IOB B

3aMKHYTOH cucteme. Toueunsle 3apsiapl. Cuiia B3aMMOAEHCTBHS TOUEUHBIX 3aps/I0B B BAKYYME U BELIECTBE.
3akoH Kynona. HanpsikeHHOCTB sniekTprudeckoro nosis. I'paduyeckoe n300paxkeHue 31eKTpUUecKoro moJs.
[TpuHIMI Cynepno3uLuK NEKTPUUECKUX MOJIEH.

26.Pabota cui anekTpocrarndeckoro noss. [lorennman snexkrpocrarnieckoro noms. LHupkymsius
BEKTOPA HAIIPSHKEHHOCTH 3JIEKTPOCTaTUUECKOTo noJs. [loTeHIanbHblil XxapakTep 3JeKTpoCTaTHYECKOI0
noJisi. CBsI3b MEXy HaIlPSHKEHHOCTBIO M MOTeHIMaIoM. [I0TOK BEKTOpa 3J€KTPHUUECKOr0 CMEIIEHUS.

27. Teopema Octporpajackoro-I"aycca 1 BeKTopa aneKkTpuueckoro cmenieHus. [Ipumenenne reopemsl
JUISL pacyeTa IMmoJjen.

28. I1oCcTOSIHHBIN MEKTPUUECKUI TOK, €r0 XapaKTEPUCTUKU U YCIIOBHSI cymiecTBOBaHUs. CTOpOHHUE
cuibl. [InmoTHOCTH TOKA. 3akoH OMa B 1uddepeHnnanbHoi (opMe Kak cleICTBUE AIEKTPOHHON TEOPUH
IIEKTPONPOBOJIHOCTH METAJIOB. Y IEJIbHAS TPOBOAMMOCTD U YAEIbHOE conpoTuBicHUE. CONpOTUBICHNE
IIPOBOJAHMKOB, €r0 3aBUCUMOCTh OT TEMIIEpaTyphl. DIEKTPOABUKYIIAsl CUjla U HalpsbkeHue. Bzaumocssa3b
HaANPSDKEHUS, SJIEKTPOABIKYIIEN CUIIBI U Pa3HOCTH IIOTEHIIMAIOB.

28. 3akoH OMa B HHTETPAIBHOHN (opMe JIJIS OJHOPOTHOTO W HEOJHOPOJIHOTO YIaCTKOB. Pa3BeTBIICHHBIC
nenu u npasuia Kupxroga. Pabota 1 MOITHOCTB 351eKTpHuecKoro Toka. 3akoH J[xoymsa-JIenma.

29. MarnuTHOe 1osie. BekTop MarHUTHOW MHIyKIIMA. MarHuTHas POHUIIAEMOCTh BemiecTBa. Bektop
HaANpPsPKEHHOCTH MarHUTHOT'O T0JIsl. MarHUTHBINA MOMEHT.

30. [MpuHIIMT Cymepno3uIIny MarHUTHBIX mosield. 3akoH bruo-Casapa-Jlamnaca. [lpumeHenne 3Toro
3aKOHA K pacyeTy MarHUTHOTO MOJIsI OTPE3Ka MPSAMOT0 IPOBOJIA, KPYrOBOTO TOKA U JUIMHHOTO
IPSIMOJIMHENHOTO TPOBOIHUKA C TOKOM.

31. BuxpeBoii xapakTep MarHUTHOTO 1oJis1. Teopema 0 HUPKYJISIIAHA BEKTOPAa MATHUTHOW WHIYKITHH
(3aKOH MOJHOTO TOKA).




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

32. Cua Amnepa. 3akon Ammnepa. Cuna Jlopenma. J[BrkeHue 3apspKeHHBIX 9acTUI] B MATHUTHOM TIOJIE.

33. MarnuTtHsIii motok. Teopema Octporpaackoro-I'aycca qist MarHuTHOTO 1M0J1s1. PaboTa o
MEPEMEILIECHUIO POBOJIHUKA U KOHTYpPa C TOKOM B MarHUTHOM MOJIE.

34. MaruuTHbIE MOMEHTBI JIEKTPOHOB 1 aTOMOB. HamarunueHHOCTh. MaruuTHas BOCIIPUMMYHUBOCTb, €€
CBSI3b C MATHUTHOM MPOHUIIAEMOCTHI0. Tumbl MmaruetuxkoB. [Ipupoaa nua- u napamaraeTusma.

35. ®eppomarneTusm. MarautHeii rucrepesuc. Jlomensl. Touka Kropu. [Ipumenenue
(beppOMarHeTUKOB.

36. SIBneHue 37eKTpOMarHuTHON HHIYKIUH. 3akoH Dapanes. Ero BeIBOA U3 3aKOHA COXpaHEHUS
sHepruu. [IpaBuio JleHna. Bpanienue npoBosIel paMK/A B MATrHUTHOM II0JIE.

37. Slnenune camonHAyKIUU. UTHAYKTUBHOCTD. TOKM M HANPSKEHUSI IPU 3aMBbIKAHUH U Pa3MBbIKAaHUH
uend. SIBneHue B3auMHOU HHAYKIUU. [IpuHun geicTBus TpaHchopmaTopos.

38. DHeprust MarHuTHOTO 1OJIst. OObEMHAs MJIOTHOCTh SHEPTUU.

39. Buxpesoe 31ekTprueckoe mose. Tok MpoBOIUMOCTH U TOK cMenieHus. O000IIeHIe TEOPEMBI O
HUPKYJSIUU BEKTOpPA HAPSHKEHHOCTH MAarHUTHOTO TOJIA.

40. Cucrema ypaBHeHHIT MaKcBeIUTa B MHTETPATBHON (hopMe. DIEKTPOMArHuTHOE TTOJIE.

41. Tlonsarue BonHbl. KHEeMaTHKa BOTHOBBIX MPOIECCOB. BOMHBI MPOA0IbHBIE U MTONIEPEYHBIE.
["apmonnueckue BoJHBI. [[1iHA BOJIHBI, BOJIHOBOE YHCIIO. BOTHOBOM (PpOHT, BOJIHOBAsI MOBEPXHOCTD.
[Tnockue u chepuueckre BOJIHBL. Y paBHeHHe Oeryiei BoiHbl. Pa3oBas ckopocTh. BomHOBOE ypaBHEHUeE.

42. Tlepenoc sHeprun BonHOU. [ToTok BosiHOBOM 3Heprun. Bekrop YMoBa. ®dusnyeckue cieacTBus 13
ypaBHeHU MakcBeiuia.

43. DNeKTpOMarHuTHble BOJHBL. Bo30yxIeHue sJIeKTpOMarHUTHBIX BoJH. Juddepenuunansaoe
ypaBHEHHE I DJICKTPOMAarHUTHBIX BOJH. CBOMCTBA AJIEKTPOMArHUTHBIX BOJH. IlepeHoc sHeprum
3JIEKTPOMArHUTHOM BOHOM. BekTop YMmoBa-IlolinTuHra. 11IKkana 31eKTpOMarHuTHBIX BOJIH.

ITepedyenb TeopeTHYeCKHX BONPOCOB K 3K3aMeHY (2 cemecTp)
1. Hlkama »meKTpOMarHUTHBIX BOJH. (OCOOEGHHOCTHM ONTHYECKOro nauama3oHa. llokasarenb
IIPETOMJIEHUS CPEJIBL.
2. Korepentnsie BonmHbL. MHTEpdepeHnns cBeToBbIX BOJH. ClI0)KEHHWE HHTEHCHBHOCTEH B Cilydae
HEKOTEPEHTHBIX U KOTE€PEHTHBIX KOJIeOaHuil.
3. OnTHrueckas pa3HOCTh Xo/a. CBs3b ONTHYECKON pa3HOCTH X0/1a IBYX BOJIH C PAa3HOCTHIO (ha3 MEXIY
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e

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

22.

HUMHU. Y CII0BHUSI MAKCUMyMa U MUHUMYMa.

Cxema FOwnra s nabmronenus untepdepeHuu. BpeMenHas u npocTpaHCTBEHHAs! KOT€PEHTHOCTb.
Wutepdepennys B TOHKHX MmiieHkax. Habmonenue konery HploToOHA B OTPayKEHHOM U MPOXOJISIEM
CBETE.

SABnenue mudpakuuu. Judpakuus Openens u @paynrodepa. [punmun [oiirenca-Openens.
Hudpaxus Openens Ha Kpyriaom orBepcTud. 30Hbl Dpenens. ['paduyeckuit MeTon croskeHus
aMIUIUTY]L

Hudpaxkmus Dpaynrodepa Ha y3koi mnpsmonuHeiiHOW menu. JudpakunoHHas pemeTka Kak
COBOKYIIHOCTh KOHEYHOI'O YUCJIa IIETIEH.

TemnoBoe uznyuenue tena. 3akon Credana-bonbumana. 3akon cmenienus Buna. ['unoresa [lnanka.
®otorddext. 3akonsr CroneroBa. Dopmyna DHIITENHHA.

®doronsl. [laBnenue cBera. KopnyckynsipHO-BOIHOBOM yallu3M CBETA.

Paccesnue ¢porona Ha cBobogHOM AnnekTpoHe. Popmyna KomnToHa.

BonHoBble cBolicTBa yacTull. JlnuMHa BONHBI A€ bpoinsa. DKclepUMEHTAIbHBIE MOATBEPKICHUS
TUmnoTessl ae bpoitns.

[Tpunmun HeompeaeneHHocTu. CooTHoleHUE HeompeneneHHoctel ['eiizenbepra. OcoOeHHOCTH
npolecca U3MEpEHNsl B KBAHTOBOI MEXaHUKE.

dusnueckoe UCTONKOBaHUE BONH je bpoiins. BomnoBas ¢yHkius u ee cpoiictBa. [ImoTHOCTh
BEPOSTHOCTH OOHAPY)KEHUS YACTULIBI.

OcHoBHast 3ajaya KBAaHTOBOM MexaHMKW. HecranmoHapHoe M CTalMOHApHOE YypaBHEHUE
IlIpénuurepa.

Yactuiia B 0THOMEPHON OECKOHEYHOM MTPSMOYTOJIbHON MOTEHIIMAIBHOU siMe. KBaHTOBaHME YHEPTHUH.
CobcTBeHHBIE (PYHKIIUN COCTOSIHUS YaCTHUIIBI.

[TpoxoxaeHre YacTUIIbI Yepe3 MOTEeHIINaIbHbIN O0apsep. TyHHETbHBIN 2P heKT.

KBaHTOBBII rapMOHUYECKHI OCLMIIIATOP.

[Inaneraprass moxenbp atoma. lloctynater bopa. KBanToBaHme sHeprum BOAOPOIOINOAOOHOM
CUCTEMBI.

Wznydyenne BomopoaononoOHex cucteM. CHekTpalbHble cepur aromMa Bojopoaa. OO6oOmieHHas
dopmyna baasmepa.

CHeKTpbl MHOTOAJIEKTPOHHBIX aTOMOB. 3aK0H Mo31H.
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23.
24.

25.

26.
27.
28.

29.
30.

31.
32.

33.
34.
35.

Vpasuenue llpeaunrepa g aroma Bogopoja. KBanropanue Mmomenra ummnyisca. [Ipasuna otdopa.
CnuH snexktpona. KBaHTOBbIE 4HCIla, ONUCBHIBAIOIIME COCTOSHUE 3JIEKTPOHA B aToMe. KpaTHocTh
BBIPOXKJEHUS dHepreTuueckux yposHeu. [Ipunnun [Taymnu.

[TpyHIMO ~ TOXIECTBEHHOCTH OJMHAKOBBIX 4acTUL. bo3oHel M  ¢epmuonsl. KBaHTOBBIE
pacnpeneieHus.

CBoboaHble 1eKTpoHBI B MeTasie. DHeprus @epmu. 30HHast TEOPHsT TBEP/BIX TEI.
DIEKTPONPOBOAHOCTb METAUIOB U OJIYIPOBOIHUKOB. CBEPXIIPOBOAUMOCTD.

SBnenue panmoakTuBHOCTH. OCHOBHOHM 3aKOH PaJuMOAaKTUBHOro pacmana. IlocrosHHas pacnapna.
Ilepuon nomypacnaza.

CocraB 1 XapaKTepUCTUKU aTOMHOTO siipa. KanenbHas Mmoznens. Pazmep u cniul snapa.

Macca u 3Heprusi CBSI3M aTOMHOIO sJipa. 3aBUCUMOCTb YAEIbHOM 3HEPIusi CBSI3U OT MaccOBOI'O
yucia. ObosioueqHas MOJEIb Spa.

SnepHble peakiuu. DHeprus peakuuu. Peakiuu neneHus U CUHTE3a sSep.

PaagnoaxTtuBHbIE psabl. OCHOBHBIE 3aKOHOMEPHOCTH Ci-M3J1ydeHus saep. JirHa cBoboaHoro npodera
OL-4acCTHII.

Tpu Buna B-pacnana. Dueprerudeckuii criektp B-uactun. HeltpuHo.

OcobenHoctu y-u3nydenus saep. [IpoxoxeHue y-KBaHTOB 4epe3 BEIIEeCTBO.

Knaccugukarus snemeHTapHbIX yacTull. Jlentonsl. JlenToHHsI 3aps.

Anponsl. bapnonnslii 3apsn. KBapkoBast Moienb apoHOB.

IIpumepHBbIii epevyeHb NPAKTHYECKUX 3aJaHui 151 Ik3aMeHa (1 cemecTp)

3ajaua 1. J[BikeHne Tea Maccoii 2 KT 3a7aH0 ypaBHernem: 5 = O t*+3t+2 , TJIe TyTh BBIPaXKEH B
MeTpax, BpeMs - B ceKyH1ax. HallTu 3aBHCUMOCTb YCKOPEHUS OT BpEMEHU. BerancauTe
PaBHOJICHCTBYIOILYIO CUITY, IEHCTBYIOIIYIO Ha TEJIO B KOHIIE BTOPOI CEKYH/IbI, U CPEIHIOI0 CHITY 3@ 3TOT
MIPOMEKYTOK BPEMEHHU.

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

Haiitu: 1) ypaBHenue tpaektopuu Y = f(X) u u300pasuth ee rpaduuecku; 2) BEKTOpP CKOpocTH V; 3)
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YCKOpEHHUsl & B 3aBUCUMOCTHU OT BpeMEHHU; 4)MOMEHT BpeMeHU tp, B KOTOpBI BEKTOP YCKOpEHHUs a
COCTaBJIAET YIoJl /4 ¢ BEKTOPOM CKOPOCTH V.

3agauya 3. OgHOPOAHBINA cTepxKeHb IMHOW (=1 M MOXeT cBOOOHO BpaIlaThCsl BOKPYT TOPU3OHTAIBHOM
ocH, MPOXOASIIEH Yyepe3 oJuH U3 ero KoHUOoB. B apyroil koHern ynapser myias mMaccoil mM=7 r, jeTsas
NEPIEHINKYIISIPHO CTEP’KHIO U €r0 OCH BpaIlleHUs, U 3acTpeBaeT B HeM. Onpenenuts maccy M crepikHs,
€ClIi B pe3yJibTaTe MOnaJaHusl MyJu OH OTKJIOHWUJICS Ha yroi a=60°. IIpHHATb CKOPOCTH nynu V=360 m/c.
Cunrare M»m.

AN Y

3agaua 4. [llap maccoit m; = 5 Kr ABUXETCA CO CKOPOCThIO V1 = 1 M/C U CTalKUBAETCS C MOKOSIIUMCS
mapoM maccoi My = 2 kr. Onpeaenuts ckopoctu U; n U, mapoB nocne yaapa. Yaap cuutaTh abCOTIOTHO
YIPYTUM, IPSAMBIM, HEHTPAIbHBIM.

3anaua 5. 3a npomexyrok Bpemenu t=10 ¢ yactuna npouwia 3/4 okpyxxHoctd paguycom R=160 cm.
Haiitu: 1) cpenHioro ckopocTh IBMKEHHSI <V>; 2)MOAYNb CpelHEd CKOPOCTH nepeMemeHHﬂ|<v>|; 3)
MOJIy/b CPEIHEr0 BEKTOPA TOJHOrO YCKOPEHHS | <&>|, ecim 4acTHIia ABHTAIach M3 COCTOSIHHS TOKOS C
IIOCTOSIHHBIM TaHI'€HIIMAJIbHBIM YCKOPEHHUEM a .

3agaua 6. /[Ba Mons KuCIOpOJa HM30TEPMHUYECKH CXalld, a 3aTeM HW300apUYecKd PaCHIMPUIH 0
nepBoHavYasibHOTO 00bema. M3BectHo, uto P1=550 kIla, V1=9- 10'3M3, a cpelHsd KBaJgpaTH4Has CKOPOCTh
JBUKEHHSI MOJIEKYJT B KOHEYHOM COCTOSIHMM paBHa 720m/c. Ha CKONBKO M3MEHUTHCS KOHEUHAs! CPEIHSS
KHHETHYECKasi SHEPIrHs €ro MOJEKYyJl OTHOCHTEIhbHO HadanbHOW. [IpenctaButh Tpaduku OMUCAHHBIX
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nporieccoB B koopauHaTax V-T.

3apaua 7. A30T HaxXOJUTCA B 3aKPBITOM cocyae o0bemoM 3 11 ipu Temreparype 27°C u naBieHuu 3 aTm.
[Tocne HarpeBaHus 1aBJICHUE B COCY/IE MOBBICKIOCH 110 25 atM. Onpenenuth: 1) Temmeparypy a3ora mocie
HarpeBaHust; 2) KOJUYECTBO TeIlia, COOOMICHHOTO a30TYy.

3anaua 8. Haiitn msmenenne AS sHTponuy npu npepamtennn ibaa (t= —20°C) maccoii m=10 r B map
(t,=100°C).

3apauya 9. B Tpex BepminHax KBajpaTa co cTOpoHOM @=40 cM HaxOoHASTCs OJAMHAKOBBIE MOJOKUTEIbHBIE
3apsasl o 6,4 HKn xaxnpiii. HaliTu HanpsKeHHOCTh M MOTEHIMAN JIEKTPUYECKOro MOJisi B 4EeTBEPTOU
BepinHe. Paccuntarh pa3HOCTH MOTEHIIMATIOB MEX/1Y IIEHTPOM KBaJpaTa U YETBEPTOU BEPIINHOMN

3amaua 10. Onpenenuts CHIy TOKa, TEKYIIErO Yepes aneMeHT &,, ecin £1=1 B, & =2 B, & =3 B, ri=1 Owm,

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

3angaua 11. beckoHeuHO ATMHHBIN IPOBOJAHUK U30THYT TaK, Kak 3TO N300pakeHO Ha pucyHke. OnpeaenuThb
MarHUTHYIO HHAyKOuto B moms, co3maBaemoro B Touke O Tokom | = 80 A, TekymuM 1o MpPOBOAHHKY.
[Tpunsts r = R/2, rne R=1 m.

3agauya 12. Kpyrosoii BuTok paguycom R=15,0 cM pacrojiokeH OTHOCHTEIbHO OECKOHEYHO JJIMHHOTO
IIPOBOJIA TaK, YTO €ro INIOCKOCTh MapasuiesbHa nposoay. [leprnenaukynsp, BOCCTaHOBIECHHBIN Ha IIPOBOJ, U3
IIEHTpa BUTKA, SIBJIIETCSI HOPMAJIBIO K IJIOCKOCTH BUTKA. CHia Toka B npoBoje |1=5A, cuia Toka B BUTKE
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toku l,=1A. PaccrosiHue OT 1ieHTpa BUTKA 10 mpoBoaa =20 cm. OnpeaeanTe MarHUTHYIO WHAYKIUIO B
LEHTPE BUTKA

3agauya 13. Ha paccrostHuu a = 1 M OT JUIMHHOTO NPSMOT0 IPOBOJAA ¢ TOKOM | = 1KA HaXOQUTCs KOJIBLO
paauycoM I = 1 cm. Kosb1io pacnoioskeHo Tak, YTO MarHUTHBINA MOTOK, MPOHU3BIBAIOIINM €ro, MaKCUMAJIEH.
Onpenenure, Kakoi 3apsiJi IPOTEUET 110 KOJIbILY P BBHIKIIOYEHUH TOKA B IIpoBoje. CoNpoTUBIEHUE KOJIbIla
R =10 Om.

IIpuMepHbIii NepeyeHb NPAKTHYECKUX 3a/IaHUI 11 IK3aMeHa (2 cemecTp)
3apaua 1. KenTeiii cBeT HaTpusi, KOTOPOMY COOTBETCTBYIOT JUIMHBI BOJIH A1=589HM u Ay=589,59HM,

najaeT Ha Ju(pakIUOHHYIO pemeTKy, uMeroryio 7500 mrpuxos/cM. OnpeaenuTs:

1. HauOonpmmii HOpsIOK MAKCUMyMa JJIsl 3TOTO CBETA;

2. YTIOByIO IUCTepCHo TU(GPAKIIMOHHON PEIIETKY;

3. Iupuny pemeTkn, HEOOXOAUMYIO JUIS Pa3pEHICHHUs ITUX IBYX JTHHHA.
3apaua 15.Yroa o Mex1y MII0CKOCTSIMHU MPOITYCKaHUs TTOJISIpU3aTOpa M aHAIN3aTopa paBeH 45°. Bo cKOIIBKO
pa3s yMEHBIINTCS HHTEHCHBHOCTh CBETA, BHIXOIIIETO U3 AHAIH3ATOPA, €CIIH YToN yBennduth 10 60°?

3agaua 3.Beimykias TuH3a pajryca paBHOTO 16 ¢cM compurKacaeTcst Co CTEKISHHOM MIacTuHON. KoHTakT
JIMH3bI U TUTaCTUHBI UAeanbHbId. J{nuHa BoHbl cBeta S00HM. [ToyunTh BeIpaXkeHus Ui paillycoB CBETJIBIX
1 TEMHBIX KOJIE U HaNTH paanycC mATOro CBETJI0ro KoJjbua.

3agaya 4. MakcuMyM CHEKTpaJbHOM MJIOTHOCTH SHEpreTHueckoi cBeTumMocTy CollHIIa TPUXOIUTCS Ha
nuHy BoaHbI 0,48MkM. Cunras, uyro COJHIIE U3JIyH4aeT KaK YEPHOE TEJ0, ONPEACTUTE:

1. Temmneparypy ero noBepXHOCTH;

2. MOoUIHOCTb, U3TYy4aeMyI0 €ro HOBEPXHOCTBHIO.

3apaua 5. IIpu HEKOTOpOH 3ajepKUBAIONIEH PAa3HOCTH MOTEHIMATIOB (DOTOTOK C TMOBEPXHOCTHU JIUTHS,
OCBCIHIAEMOTO JJICKTPOMAriHUTHBIM H3JTYYCHUCM C )IJ'IPIHOI71 BOJIHBI 7\,0 , IMpPEKpamacTcs. N3menus OJINHY
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BOJIHBI W3JydeHHUs B 1,5 pasa, yCTAaHOBWJIM, YTO JUIS HpeKpaiieHus (pOTOTOKa HEOOXOIUMO YBEIUYUTH
3aJICP)KUBAIOIIYI0 PAa3HOCTh MOTEHIIMAIOB B 2 pa3za. Pabora BhIXOaa 3JIEKTPOHOB C MOBEPXHOCTH JIMTHS
Agix=2,39 5B. Beruncnure Ag.

Sanaqa 6. Kakas yacTh Ha4aJIbHOI'O KOJUYECTBA aTOMOB pacnaaacTcs 3a OAWH 1o B paIuiOaKTUBHOM

usotore Th?% . [lepuon nonypacnana T=7* 10° ner.

3amaua 7. ®oroH ¢ sHepruecii £=3,02M>3B B mosie TXKEIO0ro sapa MpeBpaTUIICS B Hapy 3JIEKTPOH-TIO3UTPOH.
[TpuHMMast, YTO KUHETUYECKAasi SHEPTHUs AJIEKTPOHA U MO3UTPOHA OJMHAKOBA, ONPEACIUTE KUHETUYECKYIO
SHEPTHUI0 KaXI0H YaCTHUIIBL.

3agaua 8. Onpenenure CyTOYHBINA Pacxo/ YUCTOTO ypaHa 92U235 ATOMHOM 3JICKTPOCTAHIIUEH MOIIHOCTBIO
300MBT, ecnu npu aeneHun 92U235 3a OJuH akT Aenenus Beiaenserca 200MsB sueprum.

+
3agaya 9.Beruncnuth noctosiHHyI0 Pundepra, eciau u3BectHo, 4To Juid HOHOB He'™ pa3sHOCTH UIMH BOJH
MEX/y TOJIOBHBIMU JIMHUAMHU cepuu banbmepa u Jlaiimana AA=133,71Mm.

3anaua 10. Haiitu pa3HOCTb SHEpIruu CBSI3U on' u 1p1 B s/Ipe sB™..




0) I[lopsaoxk mnpoBedeHHs] TPOMEKYTOUHOH AaTTeCTAMHU, MOKA3ATeJM MW KPUTEPUH
OlleHUBAHUSL:

[TpomexyTouHass arrectanus 1o AuciuiuinHe «DHU3uKa» BKIIOYACT TEOPETHUSCKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUAIOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3a/1aHusl, BBISBISIIOIINE CTENIEHb COPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, POBOIUTCS B (hopme
3ager (1 cemecTp) u sK3ameHa (2 cemectp).

JK3aMeH — YCTHBIN, KJIacCH4ecKuid. B kakiom Ousere 2 TeopeTHdecKux Borpoca u 1 3aaqa.
s momydenust oneHkd «OTINYHO» WIH «XO0POII0Y 00s13aTebHO NPABUIIBHOE PELICHUE 3a1a4H.

Kpurepun BbicTaB/IEHUS IK3AMEHAIIUOHHOM OLEHKM:

— Ha OICHKY «OTJHYHO» — OOydYalomMiics JOJDKEH II0Ka3aTh BBICOKHHA YPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMaTH4YecKoe U IIIyOOKoe 3HaHMeE
y4eOHOTr0o Marepuasa, CBOOOJHO BBIIOJIHATH MPAKTHUECKUE 3aJaHus, CBOOOJHO ONEPHUPOBATH
3HAaHUSAMM, YMEHUSIMH, NPUMEHATh MX B CUTYalUsX IOBBIIIEHHOW CIIOKHOCTH; OOydarouuics
JOJDKEH 00y1aaTh 3HAHUSMU HE TOJIBKO Ha YpPOBHE BOCIPOM3BEIEHUS U OOBICHEHUs
UH(pOPMALIMU, HO U MHTEJUIEKTYyaJbHBIMU HaBbIKAMHU PELICHHUs MPOOJIEM U 3ajay, HaXOXKACHUS
YHHUKaJIbHBIX OTBETOB K Mpo0IeMaM, OIIEHKU U BBIHECEHUS! KPUTHUUECKUX CY)KJICHUI;

— Ha OULEHKY «XO0pomo» — oOyuaromuiics JO0JDKeH II0Ka3aTh CpEeJHUM YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHMS, YMEHMSI OCBOEHbBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX OllepalusiX, IepeHoce
3HaHUW U YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUU;

— Ha OILICHKY «YJAOBJIETBOPUTEJBHO» — CTYAEHT JOJDKEH I10Ka3aTh HOPOTrOBbIH YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI, TO €CTh OH JOJDKEH HMEThb 3HaHWs Ha YpPOBHE
BOCIIPOU3BECHUS U 00BSCHEHUS MH(POPMALIUK, UHTEUIEKTyalbHbIE HABBIKM PELICHUS IMPOCTHIX
3a/1a4; B XO0/1€ KOHTPOJIbHBIX MEPOIPUATHI JOMYCKAIOTCS OIMIMOKH, MPOSIBISIETCS OTCYTCTBUE
OTJICJIbHBIX 3HAHUH, YMEHUH, HAaBBIKOB, 00Y4aIOLIUIICSI UCIIBITHIBACT 3HAYMTEIbHbIC 3aTPYAHEHUS
IIPU ONIEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYallUH.

— Ha OLIEHKY «Hey/10BJIeTBOPUTEIbHO» — PE3Y/IbTaT 00yYCHHs HE JOCTUTHYT, KOMIETEHIIUHN HE
c(opMHUpPOBaHbI, CTYJICHT HE MOXKET M0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEIACHUSI U OOBICHEHUS
UHpOpPMaLIMU, HE MOXET II0Ka3aTh UHTEUIEKTyaIbHbIC HABBIKM PEILIEHHs IPOCTHIX 3a]1ady.

3auér oOyuarmmMecss TMOJy4alOT B pe3yJbTaTe BBHIMOJHEHUS BCEX BHUIOB padoT,
NpeIyCMOTPEHHBIX B 1 cemecTpe H3ydeHMs AUCUUILUIMHBL. Bcee BHIBI paboT OlLEHMBAIOTCA
IIPENOIaBaTeNIeM, COIJJAaCHO YCTAHOBJIEHHOM PEWTHHIOBOM IIKaJle Ui JTaHHOIO ceMectpa. B
ciyyae HeBbIOJMHEeHUs oOyuatommmes 20% - 30% ot oOmiero uucia BUAOB padoT,
IpeIyCMOTPEHHbBIX B 1 ceMecTpe WIM NpU BO3HUKHOBEHHM CIOPHBIX CHUTYyallUd, 3ader
npoBoUTCS B hopMe cobeceoBaHMs TI0 BOMPOCAM U 33aJaHHUSIM COTJIACHO IMEPEUHIO BOIPOCOB U
IIPAaKTHUYECKUX 3a/IaHUM K 3a4ETY C OLIEHKOM.

Kpurepun BoIcTaB/IeHUS 3a4€THOM OLICHKH:

— Ha OLICHKY «OTJIHYHO» — PE3YIbTUPYIOIINI PEUTUHT 00yUaroerocs JOJIKEH COCTABIIATh
85 — 100% ot MakcuMalbHOI cymMMBbl 6ayioB 3a ceMecTp. OOydaronmiics MoKa3bIBaeT BEICOKUI
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHLUH, BCECTOPOHHEE, CHUCTEMAaTHUYECKOE U TIIyOOKoe
3HaHHE Y4eOHOro mMaTepuaia, CBOOOJHO BBINOJHSAET MPAKTUYECKHE 3aJaHMsl, CBOOOJHO
OlepupyeT 3HAHUSMHU, YMEHHUSMH, HAaBbIKAMHM INPUMEHEHHS MX B CHUTYalUsX IOBBIIIEHHOMN
CJI0KHOCTH;

— Ha OIIEHKY «XO0POLI0Y» — PE3yIbTUPYIOUINI PEUTHHT 00y4yarouIerocs A0MKEeH COCTaBIIATh
70 — 84% or MakcuMaJIbHOW CyMMbI OayuioB 3a cemecTp. OOydaromuiicss J0JKEeH MOoKa3aTh
CpeIHu ypoBeHb C(POPMHUPOBAHHOCTH KOMIETEHIIMI: OCHOBHBIEC 3HAHUS, YMEHUSI OCBOEHBI, HO
JIONYCKAIOTCS HE3HAYUTEIbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS IpPH aHATUTHUYECKUX
orepanusx, NepeHoce 3HaHU U yMEHUI Ha HOBbIE, HECTaHJAPTHbIE CUTYAlIUH;

— Ha OIICHKY «Y/10BJIeTBOPUTEIbHO» — PE3yIbTUPYIOLINI peHTHHT 00y4aroIerocs 10KeH
coctaBiATh 50 — 69% oT MakcuManbHOU cyMMbI OaiioB 3a ceMecTp. CTYIEHT J0JIKEH MOoKa3aTh
MIOPOTOBBIM ypOBeHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, TO €CTh OH JOJDKEH MUMETh 3HAHHS Ha
YpOBHE BOCIPOU3BEACHUS U OOBSCHEHHS] MH(DOPMALIMU, UHTEJUIEKTYalbHbIE HABBIKM PEIIECHUs
OPOCTHIX 33/7a4; B XOJ€ KOHTPOJBHBIX MEpPONPHUATHIA JOMYCKAIOTCS OIIMOKH, IMpPOsBISETCS



OTCYTCTBHE OTACTHHBIX 3HAHUI, YMCHHI, HABBIKOB, 00YJAIOIINNCS UCTIBITHIBACT 3HAUNTEIHHBIE
3aTpyJHEHUS MPU OTIEPUPOBAHUY 3HAHUSMU U YMEHUSIMU MPU UX NIEPEHOCE HA HOBBIE CUTYaIIUU.
— Ha OIICHKY «HEY/A0BJIETBOPUTETbHOY» — PE3YIbTUPYIONUN PEUTHHT 00YJarOIIErocs COCTABIISICT
MeHee 50% OT MakCHUMaJIbHOM CyMMBbI 0aJjIOB 3a CEMECTP pe3yibTaT 0Oy4eHUsS HE JOCTUTHYT,
KOMIIETCHIIMK HE CQOPMHUPOBAHBI, CTYACHT HE MOXET I[O0Ka3aTh 3HAHUS Ha YpPOBHE
BOCIPOM3BEICHUS U 00BsICHEHUS MH(GOPMAIIUHU, HE MOKET IM0Ka3aTh MHTEJUIEKTYalbHbIE HABBIKU
pElIeHUs TPOCTHIX 3a/1a4.





