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AHHOTAUHUSA
pabo4del nmporpaMmbl y4eOHOM JIUCIAIIIMHBI 51.0.13 «DPU3UKA» i MoAroTOBKH

OakanaBpoB 1o HampaieHuio 36.03.02 «300TexXHHUs» HANpaBICHHOCTH. «Pa3Bene-
HHE, F€HETHKAa M CeJeKIUs >KUBOTHBIX», «TeXHOJIOorus mnpou3BOACTBA IMPOAYKIHH
KMBOTHOBOJICTBA (110 0TpacisiM)», «KopMiieHne )KUBOTHBIX U TEXHOJIOTH KOPMOBY.

Ilesis ocBOeHHsI AHCUHILIHHBI:

[lenpio ocBoenus auciuuinHbl «Pu3nkay sBIseTcs (OpMUPOBAHHE Yy 00y-
YAIOLIUXCS KOMIIETEHIMM, oOecredynBaroluX BlaJIeHHE HaBbIKAMH 1a00paTOPHOU
paGoTHI, METOZAMH MATEMAaTHYECKOr0 MOJETUPOBaHUS U (PU3HKH, He0OXOAUMBIMH B
NMpo(MEeCCUOHATBbHOM JIeSTeIbHOCTH, a TaK)Ke 3HAaHHE OCHOBHBIX (u3ruecKux KOHIIEII-
MM ¥ 3aKOHOMEPHOCTEM, IIPUMEHAEMbIX B OMOJIOTHYECKUX HCCIICZIOBAHMAIX.

MecTO AMCUHMIIIHHBI B Y4eOHOM IJIaHe: JTUCLHUIUIMHA BKIIIOYCHA B 0a30BYIO YacCTh
yueGHoro 1mana no Hanpasinenno 36.03.02 «30oTexHHUsD) HaNpPaBJICHHOCTH. «Pa3-
BeJleHUe, TeHEeTHKA U CeJIeKIIUs XHUBOTHBIX», « TeXHOIOrHs MPOU3BOACTBA ITPOAYR=
MY KUBOTHOBOJCTBA (110 OTpaciisiM)», «KopMiieHHe )XUBOTHBIX U TEXHOJIOTHA KOP-
MOB).

TpeGoBaHHsi K pe3yJbTaTaM OCBOEHHS JHCUHIIHHBI: B pe3yJbTaTe OCBOCHMA

AUCIHUILIMHEI GOPMHUPYIOTCS CIIEAYIOINE KOMIIETCHIINH. VK-1 (VK-1.1; YK-1.2); OIIK-4
(OIIK-4.1; OIIK-4.2; OIIK-4.3)

KpaTkoe coaepkaHHe QHCHHIIHHBI: MEXaHHK4, MOJIEKYJISpHas (PU3UKa U TEPMO-
MUHAMHKA, 3JIEKTPOMarHeTu3M, ONTHKA U 3JIEMCHTDI KBAaHTOBOW MEXaHHKH.

O6masi TPYA0EMKOCTh AHCHHILIHHBI COCTABJISCT: 2 3a4eTHBIX eAMHUIIBI (72 Jaca).

M ToroBblii KOHTPOJIb MO JHCHHILIHHE: 2 CEMECTp — 3a4eT.



1.1les11 ocBOEHHS THCUHHIIIHHBI

[lenpi0 OcBOeHMs aucuMruiMHbl «Du3uka» sBisercs GopMmupoBaHue y 00y-
AIOIMXCH KOMIIETeHIMH, oOecreunBaoUX BlaJeHHe HaBbIKAMH J1IaOOpPaTOPHOH
paboThl, METOAMH MaTeMaTHYECKOTO MOJIEIMPOBaHMsA U (U3HKH, HEOOXOTUMBIMH B
NpohEeCCHOHANBHOM JIeSTeTHHOCTH, a TaK)Ke 3HaHHEe OCHOBHBIX (PM3MYECKHX KOHLEII-
IMH ¥ 3aKOHOMEPHOCTEH, MPUMEeHseMBbIX B OMOJIOTHYECKHX UCCIEIOBAHUAX.

2.MecTo JMCUHNJIMHBI B Y4e0HOM NJIaHe:

Jucuumivaa «®usuka» BKIOYeHa B 00sA3aTENIbHBIM I€peYeHb MHUCHHILINH
y4eOHoro rutaHa 6a30Boi yactu. JlucuuminHa « Pusnka» pean3yeTcs B COOTBETCT-
BuM ¢ tpeboBanusimu PI'OC, OITOIT BO u YyeOHOro mjaHa I10 HampaBICHHIO
36.03.02 «3o00TexHus» HanpapieHHOCTH: «Pa3BeeHHe, NTeHeTHKa M CEJCKIHA JKH-
BOTHBIX», « T€XHOJIOTHs TPOU3BOACTBA PO/ LYKIIMH )KHBOTHOBOJICTBA (110 OTPaCIIsIM)»

Jiuciurmmaa «@u3nka» SBISIETCS OCHOBOIOJIATarolled Ui H3Y4YCHHA
CIEAYIOIMX JUCHHUILUIMH: «MexaHu3anus W aBTOMaTHU3alUsd J>KHBOTHOBOACTBA»,
«OCHOBBI HAYYHBIX HCCIIEIOBAHMIY, « DHEProd(PPEKTUBHOCTH B )KHBOTHOBOJACTBEY.

Oco0eHHOCTHIO OUCLMIUIMHBI SBJISETCS €€ HalpaBJIEeHHOCTh Ha pPEaId3alHIo
CTY/IEHTAMH TIOJTyYEHHBIX 3HaHHM B MPAKTHIECKOH AesATebHOCTH. OHA ABISACTCS CO-
CTABHOM YacThIO LUKJIA JucHUIUIMH (b1) 1 3aHMMaeT 0lHO M3 BEAYIIHX MECT CpEIH
(b yHIaMeHTaIbHBIX JUCUHUIUINH, OCBAUBAETCS BO 2 CEMECTpPE

Pa6ouast nporpaMma JUCHUIUTMHBL « DU3MKa» JIJIsI HHBAIMIOB H JIUI C OTPaHH-
YeHHBIMH BO3MOXXHOCTSIMH 30POBbsl pa3padaThIBarOTCS HHIUBHIYAJIbHO C Y4YETOM
WHMBUIyaJIbHBIX BO3MOXKHOCTEHN 310POBbsl TAKUX 00YYaIOLHXCS.

O6masi TPYA0EMKOCTh AHCIHHILIHHBI cocTaBjsieT: 2 3a4. el. (72 yaca)

TpeGoBaHHsi K pe3yJbTaTaM OCBOECHHSl JHCHHIUIHHBI: B PE3YyJbTaTeé OCBOCHHMS
nUCHUIUIHHEL  opMupyrorcs KommnereHUuu: YK-1(YK-1.1; YK-1.2); OIIK-4(OIIK-4.1;
OITK-4.2; OITK-4.3).

KpaTkoe cojaepsKaHHe JHCUHIUIMHBI: MEXaHWKA, MOJEKyJIsipHas Ou3HKa H
TepMOIMHAMHKKA, 3JIEKTPOMArHeTH3M, ONITHKA U JIEMEHTBI KBAHTOBOH MEXaHHKH.

MToroBulii KOHTPOJIb MO AHCHHIIHHE: 2 CEMECTp — 3a4erT.
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4. CTpyKkTypa H cofepKaHHe AHCHHIIHHDI

4.1 Pacnpejenenne TPy A0EMKOCTH THCUHILTHHDI 110 BHAAM pa0oT no ceMecTpam

O611ast TPy 10EMKOCTh JUCIUIUIMHBI COCTABIIACT 2 3ay.eq. (72 4acoB), MX pacnpeae-

JIEHHE I10 BUJIaM paboT cemecTpam MpeCTaBiIeHO B Tabnuue 2.

Tab6auua 2
Pacnpeaesienne TPyA0EMKOCTH JHCUHIITHHBI O BHAaM padoT 1o ceMecTpam
Tpyao€MKOCTD
Bujx yueOHo#M padoOThI B T.4. 110 CeMecTpam
qac. Ne 2
OO0mas TpyA0EMKOCTD JIUCIUILIAHBI I10 -5 77
 y4eOHOMY ILIaHy
KouTakTHas paGora: 32,25 32,25
AyauTopHasi pabora: 32,25 32,25
nexkyuu (J1) 16 16
nabopamopnvie_pabomot (JIP) 16 16
KOHmMaKm1as paboma Ha NPOMEdICYnMOoYHOM 0,25 0,25
xonmpone (KPA)
Camocrositesbaasi padora (CPC) 39,75 39,75
KOHMPONbHAA paboma 10 10
CamMono020moeKa (npopabomka u noemopeHue
NEeKYUOHHO20 mamepuanra u mamepuana }’VGGHUKOG u 20 75 20 75
yyebHblX NOCOOUU, NOO20MOGKA K nabopamopHuIM ’ ’
3aHAMUSIM, py0edICHOMY KOHMPONIO U m.o.)
[loozomoeka K 3aiemy 9 9
By KOHTPOJIA: 3ayer
4.2 Copepkanue THCUHIIHHDI
Tabauua 3
TeMaTHYECKHH IIaH y4eOHOH IHCIHIIHHBI
Bueayn
HTOpPHA
HauMeHOBaHHE pa3/ie/IOB H TEM Boico AyauTopHasi padora 1
AUCIHIIHH (YyKpYITHEHO) pabora
CP
J JIP IKP
Paznen 1 «MexaHHKa» 18 4 4 10
Paznen 2 «MonekyspHas GH3HKa 1 18 4 4 10
TepMOAMHAMHUKa»
P 3«9 HETH3M 18 4 1 4 10
azniel] 3 «DIeKTpoMar 3M)
Paznen 4 «OnTUKa U 3JIEMEHTBI i 17,7§+ AR T 9,75
KBAaHTOBOM MEXAQHUKH» 2




Bueay/
HTOPHA
HaumenoBanue pas3iejioB U TeM AyauTopHas padoTa sl
JMCUMILTMH (YKPYITHEHO) A0 padora
CP
JI JIP IIKP
Konmaxmuas paboma na npomescymoy- | 0,25 0,25
Hom koHmpone (KPA) -
Bcero 3a 2 cemecTp 2 16 16 0.25:1::39,/
MToro no (UCHMNIHHE 72516 16 0255516395

Pasznesn 1. Mexanuka

Tema 1. KnuematTuka.

MeXaHHKa OKPY’KaIolei cpeibl 0 KpyroobopoTe HeopraHHieCKix 1 OMOJIOTUYECKHUX
3]IEMEHTOB U KOMIUIEKCOB.

KuueMaTHKa TOUKH | TBepzoro tena. Ilepemelenne, CKOpoCTh H yCKOpEHHUE, TaH-
reHIMalbHas 1 HOPMaJIbHas COCTABIIAIONIME Y CKOPCHHJL.

Tema 2. lHHAMHKA MaTepHAIbHOH TOUKH. JIlnHAMHKA BPalIaTeJbHOr0 ABHKE-
HHUS TBEpPAOro TeJia

JluHaMHKa MaTepruaIbHON TOYKH. Muepuus, Macca, UMITyJIbC, CHIIA. HezaBu-
CUMOCTBH MacChl OT CKOPOCTH B Kriacchueckoi Mmexanuke. [ paHUIbl TPUMEHUMOCTH
kaccudeckoi MexaHuky. CHilbl HHEPIHH. [TousiTie 00 KBUBAJIEHTHOCTH CHJI HHED-
[IMM ¥ TPABUTAL[MOHHBIX CHIL.

JluHaMuKa TBEpAOTO Tea. BpamieHue TBEpAOro Tesa BOKPYT HEIIOABMYKHOM OCH.
MoMeHT UMITyJIbca TBEPAOro Teia. MomenT uHepuui. OCHOBHOE ypaBHEHHE Bpallld-
TeBHOrO JABMKeHHE. MOMEHTBI HHEPLIH MPOCTHIX TEI. TeopeMa [IIteiinepa. Y paB-
HeHus MPOU3BOJIBHOTO BUYKEHHS TBEPJIOTO TeJIa. Cratuka. Y CJIOBUS PaBHOBECHS

TBEPJOTO TeJa.
["apMOHHYECKHE vonebanns ux sHeprus. CloXKeHHe koneOanuil. BeIHYXI€H-

npie konebanus. Pe3oHaHc, €ro HCIIOJIb30BaHME.

Pa3nen 2. MoJiekyJisipHast hu3nKa 0 TEPMOJTHHAMHKA

Tema 1. MoJ1eKy/IsipHO-KHHETHECKAH teopusi (MKT)

Morp BemecTBa. ducio Aporazipo. MoJsipHas Macca. OCHOBHOE ypaBHEHHE KHHE-
THYEeCKOU TEOpPHH ra3a Pacnpeenenne Makcseiia — BonpiMaHa.

YpaBHeHHE COCTOAHMA HeanbHOTo rasa. 3akoH JlanpToHa. CpeiHsis SHEprus MO-
7eKybl. BHYTpEHHsS SHEPIHA |jiealbHOro rasa. M30X0pHYeCKHH MpOIECC. Yucio
crereHei cBOOOIBI MOJICKYJIBL. PagHOpacnpezie/ieHie SHEpriui [10 crenessm cBoOO-
el BHYTpEHHSAA SHCPTHA ueanbHOro rasa. TermmoeMKOCTH rasos.




Tema 2. Tepmoannamuka

Tepmomunamuyeckue napamerpsl. [lepsoe Havaino TEPMOAUHAMHKH. Pabora rasza. len-
T000MeH, KOTMUeCTBO TerioThl. [ IpuMeHeHe epBoro Havaua TepMOANHAMHKH K H30-
mpoueccam. Amabarsbiii porecc. TeroemkocTs. YpaBHenre Manepa. KoabhdumeHTt
[lyaccona. Ilonmurponubii nponecc. LUKIbL. Tepmuueckuit KIT/1 mpxoa. TeruioBbl€ IBH-
raTel, XoNnoaubHbIe Marvabl. Teopema Kapro. kit KapHo ¥ €ro K.ILA. Bropoe Hayaio
TepMOIMHAMKKH. OOpaTiMble W HeoOpaTHMBble IPOLECCHl. IHTPOITHS. HepaBeHCTBO

Kiaysuyca. OnpejienieHyie SHTPOITMKA PaBHOBECHOHW CHUCTEMBI. 1€PE3 TEPMOIMHAMHUYECKYIO
BEPOSTHOCTh MakpocHcTeMbl. CHIbl ¥ MIOTEHIMAIbHAS SHEPIUs MEXMOJICKYIISPHOTO B3aH-

MozieiicTBust. YpasHeHue Ban-nep-Baansca. Vizorepmbl Ban-nep-Baanbca v SKCIIEPHMEH=
TaJbHbIE U30TEPMBI.

Pa3znen 3. DiileKTpOMarHeTu3m

Tema 1. DiieKTpOoCcTaTHKA
DneKTprudecKue 3apsi/ibl. 3aKOH COXpaHEHHs 3apsi/I0B. B3auMmo/ieiicTBHE 3apsAIoB. 3a-

koH KyJioHa. DeKTpocTaTHYeCKOe 110J1€, €r0 XapaKTepHCTHKH. DKBUINOTEHIHAJIBHBIE
MOBEPXHOCTH M CHJIOBBIE JIWHUH JJIEKTPOCTATH4ECKOTO IO [TpuHUHKII CYNEeprO3H-
iy nojieii. TToTok BEKTOpa HANpSHKEHHOCTH 3JIEKTPOCTATHYECKOTO MO Teopema
[aycca (nns BakyyMma). [ToTeHI[HanbHbIA XapaKTep snexTpocTaTdeckoro mois. Ilo-
HSTHe MOTeHlMana. PacyeT paboThl NpU MEPEMEICHUH 3apsiia B 3JICKTPOCTATHHC-

ckoM rosie. I{upKyisiius BEKTOpa E 351eKTpoCcTaTU4ECKOro IoJIs. OnpezneneHue pas-
HOCTH IMOTEHIIHAJIOB B JIEKTPOCTATUYECKOM IIOJIE. CBsA3b HaANpPsSHKEHHOCTH H MOTEH-
muana. [ 'paJiueHT MoTeHIHaIa.

Tema 2. ITocTOSIHHBIH 3JIEKTPHYECKHH TOK. JIeKTPOMATHETH3M

[ToCTOSHHBIN 3JEKTPUYECKUH TOK, YCIOBHS €ro CYIIIECTBOBaHUS U OCHOBHBIE XapaK-
tepucTUKH. CTOPOHHHE CHIIBL. [Tousitue DJIC u HanpsbkeHusi. CONpOTHBIIEHHE IIPO-
BOJI0YHOro NpoBojHKKa. COeJMHEHUS NPOBOAHUKOB. 3akoH OMa B WHTErpalbHOU
hopMe s OTHOPOHOTO H HEOIHOPOJHOTO YYAaCTKOB LEIH, [UIs TIOJIHOH LIETIH. [Ipa-
suna Kupxroga. 3akoH JHKOYIS — Jlenna B uHTErpaNbHoN Gopme. MOIHOCTD TOKA.
3axon Oma u Jlxoyins — JleHua B nuddepeHHanbHOM hopme. DIEKTPUYECKUH TOK B
veraniax. Kiaccudeckass TEOpUs 3JIEKTPONPOBOAHOCTH. Tox B BakyyMe. DMHCCHS
371eKTpOHOB. ["a30BBIE Pa3psIbL.

MaruuTHOE 10JIe ¥ ero XapaKTepHUCTHKH. Bo3neicTBHE MAarHUTHOIO I10JISL HA PaMKY C
TOKOM M Ha TIPSMOJTMHEHHBIA MPOBOJHHUK C TOKOM. CuJioBbIe TUHUH MarHMTHOW MH-
nykiuu. Cunosasi KapTHHA MarHUTHOT'O TOJIA NPSMOJIMHEHHOTO MPOBOJIHUKA C TOKOM
1 KpYroBOro BUTKA. [IpHHIMIT CyNepro3HIMK MAarHATHBIX nonei. 3akon buo — CaBa-

pa — Jlamutaca. BosjelcTBHe MarHUTHOTO TIOJIA Ha newKymics 3apsia. Cuna Jlopen-
na. JIBWKeHHe 3apsjia B MArHUTHOM IOJIE.
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3aKOH IOJIHOTO TOKa (TeopeMa O IUPKYJ/ISILUKA BEKTOpa HHAYKIHH MarHHTHOTO [OJIs).
PabGoTa mepemelieHusi KOHTypa ¢ TOKOM B MarHUTHOM IIOJIC.

MarnuTHble CBOMCTBA BenecTB. HanpsikeHHOCTh MArHUTHOTO ITOJIA. [[upKyJsAus
HANPSDKEHHOCTH MArHUTHOTO 1oJis. MarHeTu3M NpOHHLAeMOCTh, MarHETH3M BOC-
[IPUUMYHBOCTD. JIHaMarHeTH3M, apaMarseTusM, GeppomarseTusM. Touka Kropu.
VpaBHeHuss MakcBeuia B MHTErpajlbHO opMe. DIEKTPOMAarHiTHBIC BOJIHBI.

Paznen 4. OnTHKa M 3J1eMeHTHbl KBAHTOBOH MEXaHHKH

Tema 1. 'eomeTpuyeckasi ONTHKA
3aKOHBI T€OMETPUYECKOI ONTHKH. SIBJIeHHE MOJHOTO BHYTPEHHEr0 OTPXKCHHAL. JIun-

3p1. [IpUMeHeHHe 3aKOHOB reoMeTpuyecKoi onTHKH. Vicronp30BaHHe INIOCKAX H
cheprueckux 3epkai. IIpenomienue Ha CepruIeCKUX MOBEPXHOCTAX. [TorpemHoCTH

onTUYeCcKuX cucteM. Onruyeckue npudopBHl.

Tema 2. BosiHOBasi ONTHKA H KBAaHTOBbIE CBOHCTBA CBETA

MurepdepeHuus cBera. YCJIOBUsS BOSHHKHOBEHUA uuaTephepeHud. MeTo BEKTOP-
HOM AWarpamMMbl JUISL CJIOKEHHs IBYX WM HECKOJIBKHX BOJIH. [TpuHLMI ITOTYy4YECHHA
nHTEp(hEPEMOHHON KapTHHBI. Y CIOBHA MaKCMMyMOB H MHHHMYMOB. Pa3HocTh (a3
H pasHocTh Xona. MHTepdepeHus B rouxoii menke. Konpiia Herotona. MaTEpde-

PEHIIMOHHBIE IPUOOPHI (uaTepdepomeTpsl), ronorpadus. [1pocseTIeHNE ONTHKH.
Jlubpakuus csera. [IpuHIHMI [oiirenca-Ppenens. 3ousl Ppenens. Juppakuus Ha
KpPYTIJIOM OTBEPCTHH. Jlubpakips Ha JJTHHHOH IIETIH. JlndpaklMOHHAs pelIeTKa.
[71aBHBIE MAKCHUMyMBI. | J1aBHbIe MUHMMYMBI. Pa3peruarorias CITOCOOHOCTb.

[TonsipuzoBanHbii cBer. Ilonspusanus NpH OTPOKCHHH M nmpejoMiaeHuH. JIBOMHOE
JTydernpesioMIIeHHE. TennoBoe U3y4YEeHHE. PaBHOBECHOE H3JTyYEHHE.
JlyyenciycKaTelbHass ¥ IOTJIOIIATEIbHAN criocoOOHOCTH. AOCOIIOTHO YEpHOE TEIIO.
3axon Kupxroga. 3akon Credana - borbuMaHa. PacnpeienieHle SHEPIHH B CIIEKTPE
AGCONIOTHO uYepHOro Teja. KBaHTOBas TIMIIOTE3a H dopmyna [Dranka. Onruyeckas
MUPOMETPHU. DorodnekTprudeckuit 3G deKT U crnoco0bl ero HabMOAEHHS. OCHOBHEIE
jakoHBl  (poTOd(dexra. YpaBHEHHE DiinmTeHa. ©POTO3IEMEHTBHl.  DJIEMEHTHI

hoTomMeTpHH. 3aKOH OCBELICHHOCTH.

4.3 Jlekuun/n1adbopaTropHbie 3aHATHS
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Tabiauna 4

Conepskanue JEeKIHi/1ab0paTOPHOro NPaKTHKYMa H KOHTPOJIbHbIE
MepOnpHATHS
dopmupye
MBI€ Koa-B0
KOMIIEeTEeH I qa-
o Bun coB/u3
[5‘-;‘ Ne paznena Ne n pazBanue nexuui‘l{ (MHAMKATO KO::Z? zm’ n::fc-
naGopaToOpPHBIX 3aHATHH pbl
e MeponpHs | THYe-
THSH CKasl
- noaro-
KOMIIETEeH I TOBKA
HH)

L. Paznen 1. «Mexanukay 8/0
Tema 1. «Kunema- | Jlexuus Ne 1.1«KuneMaTuka» YK-1 2
THKa» (YK-1.1;

VK-1.2)
OIlIK-4
(OIIK-4.1)
Tema 2 «/Iunamuka | Jlexuns Ne 1.2 «J/luHamMAKay VK-1 2
MaTepHaJIbHON TOY- (VK-1.1;
Ku. JluHaMHuKa z)llriié -i)
BpanaTeIbHOro (OTTK-4.1)
JBH)KEHHUS TBEPIO-
ro Teja»
Tema 1. «Kunema- | JlaGopatopnas padboTa Ne 1.1 VK-1 3alUTa 2
THKA «3MepeHue THHEHHBIX pa3sMe- (YK-1.1; nabopa-
POB M Macchl TEJI U ONpPE/CIe- YK-1.2) TOPHBIX
HUE WX INIOTHOCTHY HIIH OIK-4 paboT
«3ydyenue ABHKEHHS Tela 10 (OIIK-4.1;
HAKJIOHHOM INTOCKOCTH) HIIH OIlK-4.2;
«3yyeHne KHHEMaTHKH U JIH- OI1K-4.3)
HAMHKH IIOCTYNATEIbHOIO JIBH-
YKEHUSD)
Tema 2 «Jlunamuxa | JlaboparopHas pabora Ne 1.2 YK-1 3amuTa 2
MaTepHaJIbHOH TOY- «A3yyeHnue 3aKOHOB IPAMOJIH- (YK-1.1; nabopa-
ku. JluHaMHKa Heiiroro mpkenus u ceodon- | YK-1 2) TOPHBIX
BpallaTeIbHOro HOTO MaJIeHUs Ha MalmKuHe AT- OIIK-4 paboT
JBMDKEHMS TBEpJIO- | BYAa» HIH «/3yuenue 3aKoHa (OIIK-4.1;
ro Tejaay COXpaHEHHUs SHEPrHH € MOMO- OI1K-4.2;
mpI0 MasTHHKA MakcBeiay OI1K-4.3)
wm «/3ydeHne OCHOBHOTO 3a-
KOHA JMHAMUKH BpalaTe/IbHO-
rO JBM)KEHHS C ITOMOIIBIO Ma-
stanka Obepoekay
22 Pasnen 2. «MoiekyJispHas hu3HKa M TEPMOMHAMH- 8/0
+Ka)> e e L
Tema 1 «Moneky- | JIexius Ne 2.1 «MomnexynspHo- | YK-1 2
JIIPHO- KAHETHYEeCKast TCOPH (YK-1.1;
KHHETHYeCKas T€O- YK-1.2
pHS» OIlK-4
e k) (OIIK-4.1)
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@opmupye

—

MEI@ KoJ-Bo
ya-
lcom':f:enu Bun S
l-:‘;’l Nipasreia Ne i HazBanue JlCKllllii{ (MHAMKATO KO:(T)I:(‘:"" n:::‘c-
JabopaTopHbIX 3AHATHH pbl
MEpONpHSI | TH4Ye-
JI0CTHKEHH i S
- NOAro-
KOMIIETeH I Rt
HH)
Tema 2 «Tepmoan- | Jlexmus Ne 2.2 «OcHOBEI Tep- YK-1 2
HaMHKa MoauHaMHUKH. [lepBoe HayasIo (YK-1.1;
TepMOJIHHAMHUKH». «BTopoe YK-1.2)
Ha4yaJi0 TePMOJIMHAMHUKH. OIIK-4
(OIIK-4.1)
Tema 1 «Moneky- | Jlaboparopnas pabora Ne 2.1 YK-1 3alHuTa 2
JIIPHO- «Onpenenenne yausepcanbaoi | (YK-1.1; nmabopa-
KHHETHYECKasi Te0- | ra30BOM MOCTOSHHON)» HIIH YK-1.2) TOPHBIX
push) «Hccnenosanue uzonpoueccon» | OIIK-4 paboT
(OIIK-4.1;
OIIK-4.2;
OIIK-4.3)
Tema 2 «Tepmonu- | JlaGopatopnas pabora Ne 2.2 YK-1 3allHTa 2
HaMHKa) «Onpenenenne orHomenus te- | (YK-1.1; nabopa-
rroeMKkocTelt Bo3ayxa npu mo- | YK-1.2) TOPHBIX
CTOSTHHOM JIaBJIEHUH U IIOCTO- OIIK-4 paboT
SHHOM 00BEME (OIIK-4.1;
OIIK-4.2;
OIIK-4.3)

3.  Paszgea 3. «DJIeKTpOMarHeTH3M 8/0
Tema 1 «Dnextpo- | Jlexuumst Ne 3.1 «Onekrpoctatu- | YK-1 2
CTaTHKa» Kay (YK-1.1;

YK-1.2)
OIIK-4
(OIIK-4.1)
Tema 2 «Tocrosa- | Jlexmusa Ne 3.2. «Ilocrosuusni | YK-1 2
HBIHM 3JIEKTpHYe- IEKTPHYECKAH TOK. OJeKTpo- | (Y K-1.1;
CKHH TOK. DJIEK- MarHeTHU3M») YK-1.2)
TPOMAarHETH3M OIlK-4
L (OIIK-4.1)
Tema 1 «Dnextpo- | JlaboparopHas pabora Ne 3.1 YK-1 3alUTa 2
CTaTHKay «V3yqenne Tonorpapum anek- | (YK-1.1; nabopa-
Tpuueckoro mojs» uim «Ompe- | YK-1.2) TOPHBIX
neneHue eMKocTd konaencaro- | OIIK-4 paboT
pa ¢ momomibio 6amctuyecko- | (OIIK-4.1;
ro raJlbBaHOMETPa» OIIK-4.2;
| OIIK-4.3) |
Tema 2 «IlocTosH- | JIabopartopHast paboTa Ne 3.2 YK-1 3aluTa 2
HBIM dJIEKTpHYE- «3Mepenne CONpOTHBIICHHS (YK-1.1; nabopa-
CKHHM TOK. DJIEK- METOJIOM MOCTOBOH CXEMBI» YK-1.2) TOPHBIX
TPOMAarHeTU3M» wm «Hccnenoarne noesnoi | OITK-4 pabot
MOIHOCTH ¥ KO3 dHUIIHEHTa (OITK-4.1;
noje3Horo aeicrus ucrounu- | OITK-4.2;
KOB ITOCTOSSHHOT'O TOK2) WJIU OIIK-4.3
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@opmupye
MEIe Kos-Bo
qa-
Kom:f,n“u Bu coB/u3
3‘;’1 N pasheria Ne u HazBanme nexuni’a{ (MHAMKATO KO:’;I; (())Jlb "}:7:)""
Ja00paTOPHBIX 3AHATHH pol
RS MEpONpHS | THYe-
THS cKast
- noaro-
KOMIIETEHI TOBKA
HH)
«HMccnenoBanue BOJIBT-
aMIIEpHOHN XapaKTE€pHUCTHKH I10-
JIyIIPOBOTHUKOBOT'O JIMOJ1a)
4. Pa3znen 4. «OnTuka u 371eMEeHTHI KBAHTOBON MEXaHH- 8/0
KM
Tema 1 «I'eomer- | Jlexnus Ne 4.1 «'eomerpuue- VK-1 2
pudeckas onTuka» | ckas ontuka. Uarepdepenmus | (YK-1.1;
BOJTH). YK-1.2)
OIIK-4
(OIIK-4.1)
Tema 2 «Bonuosas | Jlexius Ne 4.2 «Bonnosas on- | YK-1 2
OIITHKA ¥ KBAHTO- THKa U KBAaHTOBbIE CBOMCTBA (YK-1.1;
BbIE€ CBOMCTBA CBEe- | CBETa» VK-1.2)
Tay OIIK-4
(OIIK-4.1)
Tema 1 «I'eomer- JIaboparopnas pabora Ne 4.1 YK-1 3aIMTa 2
puyeckas ontukay | «OnpeneneHue nokasareieu (YK-1.1; nabopa-
MpEeIOMJICHHS XUAKocTel ¢ o- | YK-1.2) TOPHBIX
MOIIBIO pepakTOMETpa» HIIH OIIK-4 paboT
«Onpenenenue paaguyca KpH- (OIIK-4.1;
BHU3HBI JIMH3BI C IIOMOIIBIO KO- OIIK-4.2;
nen Herorona» unmu «Onpene- OIIK-4.3
JICHHE JUTHHBI CBETOBOM BOJIHEI
C NOMOMIBIO UM PAKIIHOHHOM
PELIETKHY
5. Pa3nener 1-4 KonTponpHas padora o pasne- | YK-1 Kon- 2
nam 1 - 4 (YK-1.1; TPOJIbHAA
YK-1.2) pabora
OIIK-4
(OIIK-4.1)
Tadauna S
Hepeqenb BONPOCOB AJIsi CAMOCTOSITC/IBHOTO H3YYUCHHS THCHHIIJIHHBI
Ne |
N |ipasaes ITepeyeHsn PACCMATPHBAEMBIX BOIPOCOB /LIS CAMOCTOSITE/ILHOTO H3Y4CHHSI 1
2 nepevYeHb KOMIETCHIHH, OCBAHBAEMBIX NIPH HX H3yUYeHHH (MOKeT
n/m| Jam 0CBAMBATHCSI YACTH KOMIIETEHIHH)
TeMBbI |
Paznea 1 | | | |
1. | Tema2 | l'apmoHHuYecKHe KoneOaHus uX dHeprus. Cioxenue koneGanuii. BeiHyX1eHHbIe

YK-1

kosiebanus. Pe30HaHC, ero HCnojb30BaHHe.
K-1.1; YK-1.2); OIIK-4 (OIIK-4.1
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No pafie- [Tepeyens paccMaTpuBaeMbIX BOIIPOCOB IS CAMOCTOSITE/ILHOIO H3Y4YCHUS H
T e nepevyeHb KOMIETEHIHIT, 0CBAHBAEMBIX IPH HX H3y4eHHH (MOKeT
T 0CBAMBATLCS YaCTh KOMIICTEHIIHH)

Pasznen 2

1. | Tema2 | VpaBuenune Ban-nep-Baansca. M30TepMEl Ban-nep-Baanbca ¥ 9KCIEPHMEHTAIB-
neie m3otepmel. YK-1 (YK-1.1; YK-1.2); OIIK-4 (OIIK-4.1)

Paznen 3

. | Tema2 | Jlnamarsetusm, napaMarHeTusM, (peppoMarHeTH3M. Touka Kiopu. YK-1 (YK-1.1;
YK-1.2); OIIK-4 (OIIK-4.1)

Paznen 4

l. | Tema2 | Untepdepentmonnsie npudopsl (MuTEphepoMeTphl), rosiorpadus. IIpocBETIICHHE

ontukn. YK-1 (YK-1.1; VK-1.2); OIIK-4 (OIIK-4

1)

S. O6pazoBarejibHbIe TEXHOJIOIHH

Tabauua 6

[IpuMeHeHHe AKTHBHBIX H HHTEPAKTHBHBIX 00pa30BaTeJIbHBIX TEeXHOJIOTHH

HaumeHoBaHHE HCIIOJIb3Y e~
MBIX AKTHBHBIX H HHTEPAK-

Ne

n/n ICHA HIGOPMEI AT THBHBIX 00pa30BaTeJIbHBIX
TEXHOJIOTHH

| JIaboparopuas pabora Ne 1.1 JIP PaGora B MaJIbIX rpyImax

«I3MepeHHre JIMHEHHBIX pa3MEpOB H MAacChl TEIT H

oIpeJieJIieHHe UX IUIOTHOCTH) HITH
«V3ydeHue JIBIOKEHHS TeJa 110 HAaKJIOHHOH TIO0C-
kocTH) WK «M3yyeHne KHHEMAaTHKH H JIHHAMHKH

[MOCTYNATCIILHOI'O JIBUKCHHS)

7 | JJaboparopnas pabora Ne 1.2 JIP
«V3yueHne 3aKOHOB NPSIMOJINHEHHOTO JIBHKCHHS

1 cBOOOIHOTrO MaJfeHus Ha MallliHe ATBY/1a» HIIH
«V3ydeHHe 3aKOHa COXpaHEHHS SHEPIHH C I10-
MOIIBIO MasTHHKAa Makceyna» win «H3ydenne
OCHOBHOTO 3aKOHA JIAHAMHKH BpaIaTeIbHOIO
JBHOKEHHS C IOMOIIBI0 MasTHUKA ObepOekay

Pabora B MaJIbIX rpyImnax

3 | JJaboparopnas pabora Ne 2.1 JIP | Pabora B MaJIbIX rpymnmax

«Ornpe/ieieHHe YHUBEPCATTbHOH ra30BOH I10CTO-
srHOMY WK «VccieoBaHie H30IPOLECCOBY

4 | JlaboparopHas pabora Ne 2.2 JIP | Pabora B MasbIX rpymnnax
«OrnpeieneHAe OTHOIMEHUS TEIIOEMKOCTEH BO3-

JyXa IIpH IOCTOSIHHOM JIaBJICHHH H IIOCTOSHHOM
obpeMe»

5 | JlabopatopHas pabora Ne 3.1 «M3yuenue Tomo- JIP | Pabora B MaJIbIX rpymnmax

rpahuH 3EKTPHYECKOro o HiH «Onpesene-
HHe eMKOCTH KOHJIEHCATopa ¢ OMOIIbIO Oasy-

CTHYECKOI'o raJleBAaHOMETpa»
!

#

6. | JJabopatopHas pabora Ne 3.2 «M3mepenue co-
IPOTHBIICHAS METOIOM MOCTOBOH CXEMBI» HIIH
«McenenoBaHne MoJe3HOM MOIIHOCTH B K09(dhu-
| IHeHTAa NOJIE3HOr0 AEHCTBHA HCTOYHHKOB IIOCTO-

gHHOTrO ToKay WM «MccneaoBaHue BOJIbT- J

| aMTIepHOH XapaKTEPHCTHKH I10JIyIPOBOTHHKOBO-

Paborta B MaJIbIX rpynmnax
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n/n

Tema u popma

HauMeHOBaHHE HCIOJIb3Y€-
MBIX AKTHBHBIX H HHTEPAaK-

3AHSITHS
THBHBIX 00pa30BaTEJIbLHBIX

TEeXHOJIOrHH

o A1o1a»

7. | JlaBopatopuas pabora Ne 4.1 «OnpezeeHHe 110~ JIP PaboTa B MQJIBIX Ipynmnax

KazareJseil mpeJoMIIEHHUS KHIKOCTEH ¢ MOMOIIBIO
pedpakToMeTpa» Hin «Ornpe/ie/ieHue pajnyca
KPUBH3HBI JIMH3BI C IOMOIIBIO KoJiel HproTOHa
wn «OnpezeneHue JJIHHBI CBETOBOH BOJIHEI €
MOMOIIBIO AUGPAKIIMOHHOH PEIIETKHY

6. Tekyuuii KOHTPOJIb YCIIeBAEMOCTH H NPOMEYTOTHAS aTTecTalus 1no
HTOraM OCBOEHHsI IHCUHILIHHDI

6.1. THIIOBBIE KOHTPOJIbHbIE 32JaHHs1 HIIH HHbIE MATEPHAIBI, He00X0AHMbIe
IS OLIeHKH 3HAHMH, YMEeHHH H HABbIKOB H (MJ1M) ONBITA AesATeIbHOCTH

TUIIOBBIE 331a49M VIS 3aIMTHI J1aO0paTOPHOHU paboThl, /1 3a49€Ta.
Tunossie 3a1a4n 1o pasaery 1.
1. MarepuanbHas TOYKa JIBMIXKETCA B IPOCTPAHCTBC COrJIACHO YPaBHEHHAM: X (t) =5t (M),

K (t)= 4=2t+ (M), Z(t)= =41 (M). Haitti MOIYJH CKOPOCTH H YCKOPCHHA TOYKH B MOMCHT

BpeMeHH f =1 c.

2. Kaxoii yroj cocTaBjisieT BEKTOp IIOJIHOIO yCKOPEHHUSI TOYKH, nexkamei Ha 000J/1€ MaxOBHKa, C
paJuycoOM MaxoOBHKa 4epe3 [ = 1 5 ¢ mocie Hayaua ABMOKEHHA? YTIJOBOE yCKOPEHHC MaxOBHKa

£=0.77 paolc’.
3. HaiiTy H3MEHEHHE UMITYJIbca MapHKa MacCel 71 = 100 2 npu yaape 0 3eMJII0 B KOJIHYECTBO BEI-
JeJTMBIIEHCS TEIUIOTHI, €CJIH OH IajfacT ¢ BpicoTHl A, =200 cm, a mocie yaapa [IOJHHUMAETCs Ha

BeICOTY h, =180 cm.
4 TOHKOCTEHHBIH LHJIMHIAP JAHAMETPOM D=30cu u Mmaccoim =12 ke Bpamaercs CONIacHoO

ypaBHEHHIO o(t)= A+ Bt + Ct®. rne A=4 pao, B=-2 paolc .C=0.2 pao/c’. OnpenenuTs
NeHCTBYIOIIMH Ha IHJIHHIP MOMCHT CHII M B MOMEHT BPEMEHH I =3 C.

5. JlaBJIeHHE BOJIBI, TEKYIIEH 1O OPH30HTAIBHON TPYOeE, PH H3MEHECHHH ILTOIIA/IA CCHCHIA yBe-
maioch Ha 350 IMa. OnpeaenuTs H3MEHCHHE CKOPOCTH TeYeHHs, €CJIH HayaJbHasl CKOPOCThH CO-

ctapysuia 1,5 m/c.
6. Du3rdecKnii MasSTHHK B BH/IE TOHKOTO CTCPKHA wmHoM [ = 120 em KoebaeTcst 0KOJI0 rOpH30H-

TaqLHON OCH, TEpIEHINKYISPHOH CTEPXHIO, M HaXOJSIIeHcs Ha PacCTOSHUH @ OT CEPEAHHBI
crepxns. [IpH KakoM 3HAYCHHH a TEPHOA xonebanuit T MMeeT HauMeHblIee 3HayeHHe? HauTh

ero.
7.0npeaenuTh NepHoa ose6Gannii 1 MAKCUMATBHYIO CKOPOCTD JABMXKECHHS IPy3a MaTEMATHHICCKO-

, 4
ro MasTHHKA, COBEPIIAIOLICIO xosebanus 1o 3akony x = 0,2 sm(2m - —8-) M.

8 Uemy paBHa IPUBEJCHHAS JUIHHA (DM3HYECKOr0 MASTHHKA, COCTOSIIEr0 M3 TOHKOIO CTCPIKHA
vaccoit 1 xr umHO# 80 cM, OJBEMECHHOrO Ha OCH, OTCTOSIICH Ha OJIHY YeTBEPTYIO JUVIMHBI OT O/1-
HOTO M3 €ro KOHIIOB?
9.0rnpe/IeuTh JIHHY BOJIHBI qactoToit 50 'y, ecr 3a 10 ¢ OHA IIPe0IONIeBaeT 3 KM.

Tunosbie 3aJa49H 10 pasaeny 2.
10. Azot maccoit m = 0,1 xr 6bL1 H300apHO HArPET OT TEMIIEPATYPbI T, =200 K o Temreparypel
T, = 400 K. OnpeeuTh paboTy A, COBEpIIEHHYIO ra30M, IOTYUCHHYIO HM teruioTy Q 1 H3MEHE-
aue AU BHYTPEHHEH SHEPIHH.

16




11. KonmuecTBo BemecTa reius v =1.5 mous, Temneparypa T = 120 K. Onpeaeauts CyMMapHyto
KHHETHYECKYIO 3Hepruio Ex mocrynareabHOro ABHKEHHS BCEX MOJICKYJI 9TOIO rasa.
12. OnpenenuTts CpemHIO JUIHHY ¢cBOOOAHOrO mpobera A MOJIEKYJIbI a30Ta B cocyne BMECTUMO-
ctbio V =5 1. Macca raza m = 0,5 r. Dddextunbii nuamerp Mosekysl d =0,3°107 .
l 2 YeMy paBHO u3MeHeHHe 3HTponHH 10 r Bo3ayxa npy H30TepMHUYECKOM paCIIHpEHHH OT 3 10 8
) ¢
14. TIpu BHICOKO# TeMIlepaType MOJOBHHA MOJIEKYJI a30Ta JIMCCOLMUPOBATIAa Ha aTOMBI. eMy pas-
Ha yJeJIbHAs TeII0eMKocTs Cp IPH IIOCTOSHHOM JaBJIEHHH B OTHX ycnoBusix? HaHTh mokasaTeiib
azuadarsel.

Tunosbie 3a1a4M 10 pasaenay 3.
15. Tpu ToueuHBIX 3apsiia q, 2q , -q HaXOAATCS Ha OJTHOM NPAMO#, pacCTOSHHA MEXIY COCETHHMH
3apsiiamu paBHO d. HaifTi HanpsykeHHOCTH 3JIEKTPHYECKOTO MOJIA B TOYKE Ha 3TOH XKe IpsAMOH Ha

paccTOSHUM d OT OTPHIIATEILHOIO 3aps/ia
16. B BepmmHax TpeyrojbHUKa co cTopoHamu 1o 2,0 cM HaXOAATCs paBHBIC 3apsJibl IO 2,0 5K
HaiiTH pe3yIsTHPYIOMIYIO CHIIY, JAeHCTBYIONIyIo Ha yerBepTsii 3apsa 1,0 HKL, [IOMEIICHHBIN B

CEepEeIMHE CTOPOHBI TPEYTOJIbHHKA.
17. Tpu ransBaHuueckux d1eMenta € = 3,0 B, & =5,0 B, €3 =2,0 B coe1MHCHbI napauleIbHO H

3aMKHYTHI Ha BHemHee conpoTusieHre R = 2,0 Om. X BHyTpeHHHE CONPOTHBIICHHA T =1,0 Om,

r, = 2.0 OM 1 r3 = 0,50 Om. HaiiTi TOK BO BHEIIHEH LEMH U HAIIPSHKCHUA HA KQX/IOM JIEMCHTC.

18. Ilo AByM KpyroBbIM BHTKaM, HMEIOLIHM OOIIMH EHTP, TEKYT TOKH cuioit 5,0 A u 4,0 A. Pa-

JINYCHI BATKOB COOTBETCTBEHHO paBHBI 4,0 cM H 3,0 CM. YT0JI MEXIY HX IIOCKOCTAMH 30°. Omnpe-

JIEJTATH MHAYKIMIO M HAIPSHKEHHOCTD B LIEHTPE BUTKOB. PaccCMOTPETh BO3MOXKHBIC CITyHaH.

19. KonebaTenbHBIH KOHTYp HMeeT HHAyKTHBHOCTh L = 1,6 MI'H, EMKOCTb C = 40 HO U MaKcCH-

MabHOE Hanpsbkenue Ha 3axumax U = 200 B. Yemy paBHa B HEM MaKCHMaJIbHas CHJla TOKa?
Tunosble 3a1a49M 10 pasaeny 4.

20. Ha audpakiiHOHHYIO pEIIETKY HOPMAJIBHO MaaacT MOHOXPOMATHYECKHH CBET C JUTHHOH BOJIHBI

600 aM. Onpenenure HaUOOJBIIHH MMOPAAOK CICKTpa, [MOJIYYEHHBIH C ITOMOINBIO 3TOH PEIIETKH,

ecJId ee rnocrosHHas d=2 MKM.
21. EcTecTBEHHBIH CBET IPOXOJHT 4Yepe3 IOJIApU3aTOp M aHAIUu3aTop, [IOCTABJICHHBIE TaK, 4YTO

yroJl MeXJ1y MX IJIJaBHBIMH IIOCKOCTSAMH <p=45°. [Tonsipu3aTop OTpaXaeT M IpeJoMIIET 5% ma-
naromero Ha Hero ceera. [lorepsMH B aHAIM3aTOPEC MOXHO60 npeHeOpeys. KaxoBa HHTEHCHBHOCTH
JTyda, BBILIEAIIEro M3 aHaTH3aTopa, 10 OTHOIICHAH K MHTEHCHBHOCTH €CTECTBEHHOI'O CBETa’

22. ®oton npu 3pdexre Komnrona Ha cBOOOHOM 3JIEKTPOHE OBUI paccessH Ha YroJl 90", Onpene-
JTATH HMITYJIBC, IPHOOPETEHHBIN 3JIEKTPOHOM, €CJTH SHEPIHS dorona o paccesnus 1,02 MaB.

23. OnpeieTuTh, KaK K3MEHHUTCA JUTHHA BOJIHBI 1€ Bpoiins 371€KTpOHa aTOMa BOAOPO/A IIpH Iepe-

XOJIe ero ¢ 4eTBepToH 60pOBCKOH OPOUTEI HA BTOPYIO.

[Monueli KOMIUIEKT 3a7ad COJAEPXKUTCS B COOpHHMKE 3a/ad IO Kypcy GU3UKH (CM.
myHKT 7.2 pabodey NpOrpamMMel JIUCITUTUIMHBI).

THnoBbIe BADHAHTHI KOHTPOJIbLHOH PadOThI (pazaeasi 1- 4)
Bapunanr 1
. ITpx rOPH30OHTAIEHOM IIOJIETE CO CKOPOCTRIO V = 250 M/c cHapsix Maccoi m = 8 Kr pa3opBajics Ha
Be yacTH. bonpIuas 9acTh Maccod m; = 6 Kr noytydmia ckopocts v = 400 M/c B HalpaBJIeHHH I10-
jteta cHapsia. OnpeieTuTh MOy b H HAlPABICHHE CKOPOCTH V2 MEHBIIIEH YacTH CHapsA/a.
2. Touka coBepmaeT rapMOHHYCCKHE xonebanns ¢ ammuatyoM A = 10 cMm u nepuozoM T = 5 c.

Onpe/ie/Th MAKCHMATBHYIO CKOPOCTE H MAKCHMAJIBHOE YCKOPEHHE TOUKH.
3. B pumnap umHOH | =1,6 M, 3aN0JHEHHBIH BO3/lyXOM [PH HOPMAILHOM aTMOCQEPHOM JaBJic-

HHM o, HAYQIA MEJUIEHHO BJIBHTaTh NOPIICHb IUIOMIA/BIO OCHOBAHHA S = 200 cm”. OnpenenHTh
cuny F, AeHCTBYIOMIYIO Ha MOPIICHD, €CIIH ero OCTAaHOBHTH Ha paccTosHuH 1} = 10 cM OT aHa 1H-
JTHHApA.

4 TIsumuka Maccor m = 200 MKr, Hecylas Ha cebe 3apsan Q = 40 K, Bierena B 3EKTpHIECKOE
[oJie B HANpABJCHAH CHJIOBBIX JHMHMIA. IToce MPOXOXKACHHS PasHOCTH MOTEHIHATOB U=200B
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[IbUTHHKA HMea CKOPOCTB V

= 10 M/c. OnpenenuTs CKOPOCTH Vo NBUIMHKH 0 TOTO, KAK OHA BJIETe-
JIa B TOJIE.

0
S. DoTOH 1npH v dexre Komnrona Ha cBo6OIHOM IEKTpOHE ObUT paccessH Ha yroia 90°. Onpeje-

THTH UMITYJIBC, IPHOOPETEHHBIIH 3JICKTPOHOM, ecJii 3Heprus GoToHa /10 paccesuus 1,02 MaB.
Bapuanr 2

l. C moBepxnocTu 3emm BEPTHKATBHO BBEPX IMYIIEHA paKkeTa co CKOpPOCThIO vV = 5 km/c. Ha kakyio
BBICOTY OHA IMOJHUMETCH?

2. Ilo kacarenbHOIL K LIKHBY MaxoBHKa B BHJe AucKa auameTpoM D = 75 cM u Maccoit m = 40 kr

HpHIOXKeHa cuna F = 1 xH. Onpenenuts YIJIOBO€ YCKOPEHHE € M YaCTOTY BpalllCHHUS N MAaXOBHKa

1CPe3 Bpemsi t = 10 ¢ mocne Havana neicTBUS CHITBI, €CITH paauyc r mKuBa paBeH 12 cMm. Cuioi
TPEeHUS peHeOpeys.

3. B Gamnone naxomures ras pu Temmneparype T; = 400 K. Jlo xakoii Temneparyps! T, Hano Ha-
[PETP Ta3, 9TOOBI €ro NaBlieHHe yBEeTHIHIOCH B 1,5 pasa?

4. Tpu OIMHAKOBBIX TOYEUHEIX 3apana Q)= Q, = Q3 =2 HKu1 HaxondTCs B BEPIIMHAX PaBHOCTO-
POHHETO TPEYroJIbHHKA CO CTOpOHAMH a = 10 cM. OnpenenuTs MOIYJIb M HarpasiieHHe CHibl F,
JICHCTBYIOIIEH Ha OJIHH U3 3apsA/IOB CO CTOPOHBI IBYX JAPYTHX.

5. Ha mudpakumonnyio PELICTKY HOPMAJIBHO ITaJIaeT MOHOXPOMATHYECKHH CBET C JUIMHOM BOJIHEI

600 mM. Onpenenure HauGOIBIIMIA MOPSANOK CIIEKTpa, MOJYYEHHBIH C ITOMOIIBIO 3TOH PEIIETKH,
€CJIA €€ NOCTOAHHAs d=2 MKM.

Bonpoce! a1t 3amuTe 1aGopaTopHbIx pagot

I. Dusnyeckuii, NpyXMHHBI H MaTeMaTHUECKHH MasTHHK. IIpuBeneHnas anmHa (QH3UYECKOrO
MasiTHUKA.

2. XapaKTepHUCTUKH KoJIeOaHmii (mepuoJ, 4acToTa, aMIUTUTY 1a, Ba3a).

3. OCHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETHYECKOI] TCOPHH.
4. UneanwHplii ras.

J. YpaBHEHHE COCTOSHHUS HICATHHOIO rasa.

6. Illkana xensBuHa U [{enbcus.
7. I'a30BBI€ 3aKOHBI.

8. U3onporecckl.

9. IlepBoe Ha4ano TEPMOIMHAMUKH.

10. KIIJI TemioBoro ABUraresns U uaeansHoi Mammasl KapHo.

11. Peansubii ra3s. Ypasaenue Ban-/lep-Baansca.

12.Anuabarnseiii npouecc. Koaddumment Ilyaccona.

13. HanpspKeHHOCTh M IOTEHIHAI 3JIEKTPOCTATHYECKOTO MOJIS, CBA3b MEXKIY HHUMH.
14. [Ipunuun cynepno3unuu nonei. Padora nmos.

15. TeopemMa 0 HUPKYJIAIMHA BEKTOpPA HAPSHKEHHOCTH.

16. CuiioBbIC JIMHAH M SKBHIIOTEHIHATBHBIC IOBEPXHOCTH, HX B3aUMOCBs3b. Teopema [aycca uis
3JIEKTPOCTATHYECKOIO IOJIS.

17. EMxocts. [TapameTpsl, onpeaessionue eMKOCTh INIOCKOro KOHIEHCaTopa.
18. CBsA3b HAPSKEHHS M HANIPSHKEHHOCTH B 3JIEKTPOCTATHYECKOM I10JI€.
19. CoeMHEHHUsI KOHJIEHCATOPOB.

20. Tumel AM3IEKTPHKOB H BU/BI NOspu3aiy. [lonsipusosannocTs. J{uanekrpuyeckas mpoHu-
[[aEMOCTh. DJIEKTPHYECKOE CMEIIECHHE.

21. DHeprus 3apsHKCHHOIO IPOBOAHMKA, KOHACHCaTOpa. OOBeMHas INIOTHOCTH 3HEPIHH.
22. ConpoTHBIICHHE ITPOBOJOYHOrO IIPOBOIHHKA.

23. CoequHeHUs IPOBOHUKOB.

24. Cuna ¥ IVIOTHOCTH TOKA.

25. 3akonsl OMa.

26. 3axoH JDxoyns — JIenua.

27. TlpaBuina Kupxroda.

28. MarHuTHOE I0JIE, €ro XapakTepuCcTHKH. CHIIOBBIE JIMHHH.
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29. Crna Jlopenna u cusa Amnepa. 3akon buo-Casappa-Jlamiaca. MarHHTHOE 10J€ 3EMITH.

30. OcHOBHBIE MOJIONKEHHS TEOPHH IEKTPOMAarHUTHOro 1oJjisi Makcsesia. VpaBHeHHss MakcBel-
na.

31. SIBenHe 31eKTPOMArHUTHON HHAYKIMH B caMOHHIyKiuH. [IpaBuiio Jlenna.

32. 3aKOHBI OTPAKEHHS ¥ MIPEJIOMJICHUS CBETOBBIX BOJIH.

S . “ A
33. OTHOCHTEIBbHBIN W aGCOMIOTHBINA TOKa3aTe/ M MPpeJIOMICHHS. SBJICHHE MOJHOI0 BHYTPCHHETO
OTPAXKECHHUS.

34. ITonspuzanus ceera. Yron bprocrepa. 3akon Mamoca.

35. Unrepdepennus u nudpaknus ceera.

36. Onprt FOHra. Untepdepenims B TOHKAX MJICHKAX.

37. Konsua HeloToHA B OTpa)K€HHOM H IPOXOIAIIEM CBETE.

38. Ycnosue uHTepdhepeinOHHBIX MAKCUMYMOB H MUHHMYMOB.

39. ITpunuun [Noirenca-®penens. 30ub1 PpeHens.

40. YcnoBHE TIaBHBIX MAKCHMYMOB H MHHHMYMOB JUIsl T (PaKIHOHHOH PEIICTKH.

41. JludbpakimoHHas KapTHHA B MOHOXPOMATHYECKOM H OeloM CBETE. Paspemaromas croco0-
HOCTh AU(PPAKIIMOHHOMU PEIIETKH.

42. SIsnenue poroaddexra. Buasl poroaddexra.

43. Vpasuenue Ditnmreitna. Kpacuas rpanuna gorospdexra.

44. TTapaMeTphl, XapakTepHU3yIOlHe CriocoOHOCTh Tl MONIOMATh M H3JIydaTh 3JIEKTPOMAarHHTHBIE
BOJIHBI.

45. 3axon Kupxroda. 3akon Credana — bonbumana. 3akoH Buna.

46. A6comoTHO YyepHoe Teno. Cepoe Telno.

47. Crnextp. Buzpl cnextpoB. CrieKTphl HCITYCKaHUSA U NOTTIOMICHHA. CreKTpalbHbIH aHAU3 H €ro
[IPUMEHEHHE.

48. IToctynatel bopa. O6pa3oBaHHe CIIEKTpa H3JTy4ECHHS aTOMa BOZOPO/A.

[IepeyeHb BOIIPOCOB, BHIHOCHMBIX Ha aTTECTALHIO (3auer)

Bonpocek! K 3a4eTy

Paznen 1 «MexaHuKa»

1. [Tpemver pusuku. MeTozb! PH3HIECKOro HCCIICIOBAHMA. Posnb ¢u3uKH B pa3BUTHH TEXHHKH H BIIHA-
HAe TEXHUKH Ha Pa3BHTHE (PU3HKH.

2! Mexanryeckoe JBIKEHHE KaK npocreimas (opMa JIBIKCHHS MaTCpHH. Kitaccuyeckas MeXaHHKa.
[TpOCTPAHCTBO M BPeMsl B KJIACCHIECKOH MEXAHHKE. Du3HyecKne MOIEIH.

3. KuHeMaTHIecKoe OIMMCAHNE JBIDKEHHS TOUKH. CKOPOCTh M YCKOPEHHE ITPH KPHUBOJIMHEHHOM JIBHDKE-
aun. HopMabHOE H KacaTeIbHOS (TAaHTeHIUATBHOE) YCKOPCHHS.

4. JIBKeHHE TOYKH IO OKPYKHOCTH. BexToph! YIJIOBOH CKOPOCTH H YITIOBOIO YCKOPCHHSL. CBsi3b JH-
HelfHBIX CKOPOCTeil M YCKOPEHHH C YTTIOBBIMM CKOPOCTSIMH H yCKOPCHHAMH.

5Y Jlunamuka. MexaHndeckas CHCTeMA. Cmia. Macca 1 nmmmyiise. CoBpeMEHHas TPaKTOBKa 3aKOHOB
HproroHa. Crwibl B MEXAHHKE.

6. MIMITYJTHC CHCTEMBI MATEPHATBHBIX TOUCK. 3aKOH COXPaHEHHUS HMITYJIbCA.

7 O6oomennas gopmympoka I 3akona HproroHa. 3akOH BCEMHPHOTO TATOTCHHL. [{enTp Macc
MEeXaHHYECKOH CHCTEMBI, 3aKOH JABHXKCHHA LICHTPa Macc. JIBHOKEHHE TeJI C MEPeMEHHOH MacCOH.

8. JHeprus KaKk yHHBEpCATbHAs MEpa Pa3IHIHBIX (opMm IBIDKEHHS B B3aMMoZIeiCTBIs. PaboTa CHIIBL.
KoHcepBaTUBHBIE U HEKOHCCPBATHBHBIC CHIIBI. MOLIHOCTb.

9. KuneTHyecKasi SHEprHs MEXaHHIecKoi CHCTeMbl. [1oTeHIMaTbHas SHEPIHSL.

10. 3aKOH COXPAHEHHMS FHEPIuy B MCXAHHKE. Y napbl.
11. Mowment nnepuun. Teopema IllTelnepa.
2. MomenT crtbl. OCHOBHOE ypaBHEHHE JHHAMHKH BPaIIATEIbHOTO ABHKCHH TBEPIOTO TEJIA.

13.  Kusersdyeckas 3HEprWs BPAIAIOMIETOCs H KaTAMErocs TBEPOro Teia. Pabora rmpu Bpaiareib-

HOM JIBHDKCHHH.
14,  MOMEHT HMITy/Ibca MaTepHabHOM TOYKH, MEXaHHYECKOH CHCTEMBI H TeIIa. 3aKoH coxpaHe-

HHSI MOMEHTA UMITYJIbCA.
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IIHHZIMHKH Bpamarenbuoro A

OMEHTa HMITYJIbCA.
M Tele. 3aKOH ['yxa. Koahuuue

15.  OCHOBHOEC ypaBHEHHUC
e, 3AKOH COXpaHCHHA M
16. Jedopmauus B TBEPJO

YKEHUS.
17. [ mapocTaTiKa HeCKIMAEeMOH JKUJIKOCTH. JlaBne
rUaBaHus Tell.
18. CramMoHapHOe TEUCHHE peaTbHOH SKUJIKOCTH. Y paBHECHHE Hepa3pblBHOCTH. Y paBHEHHC
eHus BA3KOCTH.

Upcsio PeiHobACa. MeTotb1 Onpeacs
e TapMOHNYCCKHX kosieOaHuH.
paBHEHHE rapMo

BepHYyJUIH.
19.  Bs3KoCTb KWK
70.  Kuaccuduxarus KOJIC

nebaHus. JHEprui KoneOaHMH.
21. MasaTHHKH.

22. CpoGOHBIE 3aTYXAIOMIHC koneoar
24 BoJIHOBOE JBAKCHHUC. [Tnockas rapMOH

L.
30BadA CKOpOCTb. YpaBHeuue BOJIHBI.

Paznen 2 «MoaexkyasipHas du3uKa U TEP
24. CraTHCTHYECKHH H TepMOANHAMH

MOHCKYﬂﬂpHO-KHHCTH‘lCCKOﬁ TECOPHH nJcC

ocTy. PeMbl TeyeHU.

Gauuii. Y paBHE!
Ilu(b(pepenunanbnoe y

{Usl. BpIHyKJICHHBIC
nyeckas BOJTHA.

ypaBHEHHE

MOIMHAMHKA?
[lenbcusd H

gecKuit METOJIbI %

aJIbHbIX ra3oB.

CKOE TOJIKOBAHHUC abCco-

exynﬂpuo-xuuemqe

KenpBHHA.
25.  Cpennsd cpHeTHYecKas SHEprid vorexyJt. Mon
mIOTHOM TeMrepaTypb!.
76.  PacmpenencHuc MaxkcBpejuia MOJICKYJl yeabHOro ras3a.
hopmyia. Cpennee IUCIO cTOJIKHOBEHHH

a § GapoMeTpHUICCKad

77.  PacmpencneHHC bonplMaH
ecc. YpaBHE-

i cpe/Hsis JUTHHA cpoBoHOro mpooera.

28. TepmoAuH
HHue cOCT
avukn. Pabora rasd. Term1ooOMEH,

79.  IlepBO€ Hayasno T
peHHAA yHEprus {eapHOro rasa. Upcto cTeneHel cB0OOIBI.
p3orpoleccaM

30.  IIpuMCHCHHC repBOro Hat
GUIHCHT [lyaccoHa.

31.  TennoeMKOCTD: Y paBHEHUC
| UK. TeruioBbIC /1B

32. Kbl Tepmmecxuﬁ KI1,
va Kapuo. LK1 KapHo u ero K.IL.J: Bropoe Ha4al1o T¢

33.  OOpaTHMBbIC 1 HeoOpaTHMBIC [POIECCHI. Hurponus. Hep
RHOBECHON CHCTEMBI yepe3s TepMOIHAMH™

ype IHTPOIHHA pa
Mpl. TeopeMa Hepucra-11maHKa.
eyKMOJIEKYJISIPHOTO p3auMoieH

Cyutbl ¥ TIOTEHIHATD
nep-BaanbCa. Uzotepmbl BaH-7I€P ca ¥ AKCTIEPHMEHTAIBHEIC H30TEPMBL.
35.  SIBJICHHC piepeHoca. Tuddy3u TpeHHEee TPEHHE.

IeKTPOMATHETHIMY
apsi/tbl. 3AKOH coOXpaHCHUA 3apsioB. B3ad

Tcpmonuﬂammecxoe paBHOBECHEC H npoLl

OJIAUECTBO TEIUIOTHL. BHYT-

- AnmabaTHBIH npolece.

[TonMTpPOMHBIH npouece.
Hbl. 1€0pe-

PMOJIMHAMUKH.

ABEHCTB
ecKylO BEpOSTHOCTD MaK

o Knay3uyca. Onpenelne-
POCHCTE-

-Baajb

34.
4, TETUIONPOBOAHOCTD: BHY

\oneicTBHE 3apS/IOB. 3aKOH

. DKBHIIOTCHIHATBHBIC [IOBEPXHOCTH H CH=

pPUHLHI cynepno3uiuH noJek.

37. JeKTpOCTaTHIEC
cTaTHYEcKoro noJi. Il
ns. Teopema [aycca (juist BaKYY-

JIOBBIC JTAHHAH 1€

38.  [loTOK gexTopa H
oTeHIMana. PacueT pa-

xoro mojsi. [ToHATHE 11
quus BekTopa B JJIeK-

KTpOCTATH4EC
cxom mosie. LIMpKy .

Ma).
HpIll XapakTep 7€
KTpOCTATHYC
rpoc'ramqecxoro oJIs.
OTEHIHAJIOB B ANEKTPOCTATHUECKOM none. CBs3b HANPSHKEHHOCTH

40.  OnpenenceHHe pa3HoCTH 11
{1 noTeHnuala. ['pajtMeHT [oTeHIHala.
~cKOM TIONIE. PaBHOBECHE 33P

(OB B [IPOBOJIHHKE. EMKOCTD

Jueprus 3apHKCHHOTO KOHJIEHCA-
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43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53
54.
55.

56.
S/

58.

59.

60.
61.

62.

63.

64.

65.

66.

67.

TOpA.

DHeprus 3jeKrpocraruyeckoro moys. OosemHas IIOTHOCTh SHEPIHH IOJI.

Tune! auseKTpruKoB. [TospH3aius UIIEeKTPHKOB U e BU/bL. [1019pH30BaHHOCTD JAMIJICK-
TPHKOB. J{MANMeKTpHYecKas BOCIPHUMYHBOCTE M IPOHMIIAEMOCTh. BEKTOp 3JICKTPHHUECKOIO
CMEIIEHHS.

CBobonubie u cBs3aHHbIe 3apsabl. TeopeMa ["aycca Ui m0Js B IHICKTPHKC. CerHeroaiex-
TPHKH. DJIEKTPHYECKOE I10JI€ B OTHOPOIHOM JUIJICKTPHKE.

[TocTOSHHBIN 27EKTPHYECKHH TOK, YCJIOBHA €ro CyleCTBOBaHHA M OCHOBHBIC XapaKTCpH-
cTUKH. CtoponHue cuibl. [lorstue D/1C 1 HanpsHKEHUS.

ConpoTuBiieHHe MPOBOJOYHOro npopojHuka. CoeIMHEHHUsS ITPOBOIHHKOB. TemneparypHas
3aBUCHMOCTD CONPOTHBJICHHS H €¢ KauecTBeHHOoe 00bscHeHHe. CBEPXIPOBOAUMOCTD.

3akon Oma B MHTErpaibHON (GopMe Ui OJHOPOJHOIO H HEOAHOPOIHOrO Y4acTKOB ILICIIH,
JUISL TIOJTHOM LICTIH.

[Ipasuiia Kupxroda.

3akoH Jxoyns — JleHna B uHTerpanbHoit popme. MOIHOCTH TOKA.

3akon Oma u JIxoyis — Jlenna B quddeperumansHoi GopMme.

DneKTpuUYecKui ToK B Metaiax. Kiaccuyeckas Te€OpHs 3JIEKTPONPOBOIHOCTH. Tok B Ba-
KyyMe. DMUCCHS 3JIEKTPOHOB. ['a30BbIe pa3psi/ibl.

[TonynpoBoauuky. 3oHHas Teopus TBepaoro Tena. CoOCTBeHHas M MpHUMECHAA IIPOBOAM-
MOCTB ITOJIYIIPOBOAHHUKOB. JlHO/1.

MarHuTHOE 110JI€ ¥ ero XapaKTepuCTHKH. Makpo- ¥ MHKPOTOKH. BO3€HCTBHE MarHHTHOTO
[OJIS HAa PAMKY C TOKOM M Ha NPSAMOJIMHEHHBIH IIPOBOJHHUK C TOKOM.

CHJIOBBIE JIMHUM MarHUTHOM MHAYyKIMU. CHiioBas KapTHHA MAarHMTHOT'O TI0JIA MPAMOJIMHEH-
HOTO IIPOBOJIHMKA C TOKOM M KpYroBOro BUTKa. [IpuHIMI CYyNEPIIO3HIMH MArHHTHBIX ITOJIEH.

3akon buo — CaBapa — Jlamaca.

Bo3neifcTBHE MArHMTHOTO TOJISL HA JBMKyuics 3apsa. Cuia Jlopenna. JIBHkeHHe 3apsja
B MarHuTHOM noje. D¢ dext Xouia.

BuxpeBoii xapakTep MarHuTHOro nojs. Teopema I'aycca u TeopemMa o0 HHPKYJIAIMH BEKTOPA

MArHMTHOM HHAYKIIHH (B BaKyyMe).

HaMarHHYMBaHHE MArHeTHKOB. HanpsHkeHHOCTh MAarHUTHOIO 1oJis. MareuTHas MpOHHIAe-
MOCTH ¥ MarHMTHasi BOCIPUHUMYHBOCTD.

JIiaMarHETHKH, lIapaMarHeTHKH ¥ (peppOMarHeTHKH.

Ces3b BexTopoB B 1 H. 3aK0H OJIHOTO TOKA JUIsi MAHHTHOTO N0JIS B BemecTse. Teopema o
nupKyJsuy Bekropa H.

InexrpomMarsuTHas HHAYKIHEA. SJIC HHIYKIMH B NOJBMKHBIX H HETIOABHKHBIX IPOBOHH-
kax. Bpaienue paMKu B MarHUTHOM mojie. Toku DyKo.

CamouMHAYKIHs. WHIyKTHBHOCTH NpoBoiHMKA. 3akoH JleHnma. B3auMHas WHIYKIHS.
TpancgopMaTOopBl.

PaGoTa 1o nepeMenieHHIo IIPOBOAHMKA C TOKOM B MarHHTHOM II0JIC. DHEeprusi MarHUTHOTO
nousi B coyieHouie. [IOTHOCTh 3HEPrHyi MarHMTHOT'O ITOJIA.

BuxpeBoe 2JIEKTPHYECKOE MOJIC. Tok cmemenus. Cucrema ypaBHeHMH Makcseiuia B HHTe-

rpaJbHOH (opMe.

Konebarenpabiii kKOHTYp. IIpeoOpazoBaHue SHEPrHH HAa pa3MYHBIX dTanax KoyeOaHus.
JludepeHnpanbHbIe ypaBHeHAs CBOOOIHBIX HE3ATYXAIOIINX H 3aTyXaIOMIHX KoJIeOaHHH B HEM
M HX pelIeHHS.

JludepeHuEanbHOe ypaBHEHHE IEKTPOMArHATHOH BOJHEI M €ro pemenue. CKOpPOCTH
pacnpocTpaHeHHs BOMHbL. Bexrop YMoBa-IIofHTHHIa. DHEPreTHECKHE XapaKTEPHCTHKH JIEK-
TpoMarHUTHBIX BOJH. [11kasa 3IeKTPOMarHATHEIX BOJIH.

Paznena 4 «OnTHKAa H 3JICMEHTBI KBaHTOBOM MEXAaHHKH)

68.
69.

70.

OnTHKa. 3aKoHbI reomeTpuyeckoi onTuky. [loHoe BHyTpeHHEe oTpaxkeHHe. JIMH3EI.

HMuTepdepennus cBeTa. Y CIOBHA BOSHHKHOBEHHS HHTEp(epeHIHH. MeTox BEeKTOPHOIT JHa-
rpaMMBI ZUIS CIIOXKEHHS IBYX HIIH HECKOJIbKHX BOJIH.

[TpHHIMIL [TOTyYeHHs HHTeP(EPEHOHHON KAPTHHBL. Y CIIOBUS MAKCHMYMOB H MHHHMYMOB.
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Pa3HOCTH (pa3 U pa3HOCTH XO/a.

71. Unrepdepenus B Toukoit ienke. Koasua HeioToHa.

72.  Jludpakuus ceera. [Ipunmun [oiirenca-®dpenerns. 30HbI Ddpenens.

73. Judpakuus Ha kpyrioM otBepcTuH. Jlnppakius Ha JUITMHHOM 1IIEJIH.

74. JludpaknuonHas pemerka. | aBHbIE MaKCHMYyMBI. [‘naBHplE MUHHMYMBI. Paspemnaronas
CIIOCOOHOCTB.

75.  Tlonspu3zoBaHHBIA CBET. BUIBI MOJISPH3AIHH. CriocoOB! MMOJyd4eHHs MOJISPH30BAaHHOIO CBE-
Ta.

76. [TpoXoJKIeHHEe eCTECTBEHHOr0 CBeTa yepe3 MOJIApH3aTop W aHATH3ATOP. [ToBOPOT IUIOCKO-
CTH TOJISIPU3ALINH.

77.  Tlonsipuzamus cBeTa IpH OTPAKEHHH M NPEJTOMJIECHHH Ha I'PAHHLC JIHJIEKTPHKOB. 3aKOH
bprocrepa. J/IBoiHOE Ty4enpesoMIeHHE.

78.  KopmyckynsipHO-BOJHOBOM Ayanu3Mm cBeTa. KBaHT CBeTa. JHeprus M HMITYJIbC (OTOHA.
Buemuui pororddexr.

79. Ceertopoe napienne. Onpirel Jlebenena. Dddext KomnToHa.

80. TermioBoe wuanyyenue. 3akoH Kupxropa. AOCOMOTHO HEPHOC TEIIO. 3akon Credana-
bonsimMana. 3akoH Buna.

81.  Temnooe usnyuenune. ®opmysa [nanka. Pacnpe/ieIeHue SHEPrUM B CIIEKTPC M3JTYYEHHS 110
4acTOTE MU JUIMHE BOJIHBI.

82.  Monuens atoma Tomcona u Peseppopnra-bopa. OnbIThI Pesepdopaa mo pacCesHHIO anbda-

HaCTHII. SMHHPH‘ICCKHC 3AaKOHOMECPHOCTH B ATOMHBIX CIICKTpax. TCOpHﬂ Bopa.

6.2. Onucanue NnoKasartejeil H KpHTepHeB KOHTPOJISA yCIIeBaeMOCTH,
ONHCAHHE KA OLeHHBAHUA

KpuTepru OLEHKH peIleHHs 3aa4yd NpH IPOBEACHHH MPOMEXYTOYHOI0 KOH-
TpOJIS 3HAHMM, TPU 3aLIUTE n1abopaTopHON pabOTEI:

° 5 GaJlJIOB BHICTABISETCS CTYHEHTY, €CIH B JIOTMYECKH BBICTPOCHHOM
pelleHuH NPaBUJIbHO YKa3aHbl hopMyJIbl BCeX HEOOXOAMMBIX (PH3HIECKUX 3aKOHOB C
[TOSICHEHUSIMM, CHeJIaHbl BCe HEO0OXOAMMBIE MAaTECMATHICCKHE npeoOpa3oBaHusl, pU-
cyHKH (TpH HEOOXOUMOCTH), ITOJTYeH MpaBUJIBHBIN OTBET,

° 4 Gass1a BBICTABISETCS CTYJAEHTY, €CIIM B OTBETE yKa3aHbl BCE He0o0Xo-

uMble (hU3MIECKHe 3aKOHBI C MOSACHEHUSIMH, TIPUBE/ICHDI PUCYHKH (IIpU HEOOXOIH-
MOCTH), HO B IMOSCHEHHUAX K (hU3MYECKUM 3aKOHAM MJIM B PUCYHKE CONEPXKATCS He-

TOYHOCTH, WJIH JIOIyIlleHa MaTeMaTHYECKNEe oLIMOKa MPH peIeHUH;
¢ 3 GaJlJIa BBICTABJISETCS CTYJIEHTY, €CJIM B OTBETE yKa3aHbl TOJBKO  HeE-
06x0MMBIe (pU3HUECKHe 3aKOHBI WM PUCYHKH (mpu HEOOXOUMOCTH), HIIH B 3aKO-

HaX ¥ pUCYyHKe JOIYIIEHbI OLUMOKH;
° 2 faji1a - pelieHre He COEPXKUT OCHOBHOM MOHATHHWHBIN arapar Io

TeMe 3a1a4H.

Jlnst lomycka K 3a4eTy CTYJCHT 0053aH BBIOJHUTH 3AIUTHI (BKII0Yas yCTHbIH
oTBeT ¥ MHUCHMEHHBIA OTYET C MPEACTAaBICHHEM pe3yJbTaTOB KCIECPHMEHTATBHBIX
Jcc/TeI0BaHHiH) MOJIHOTO LUK/ J1ab0paTOPHBIX paboT, MOJYUUTH «3a4eT».

Kputepny OLEHKH BOIIPOCOB [UIs 3aILUTEI J1abopaTOpHBIX padoT:

° «324€eT» BBICTABJISAETCS CTYAEHTY, €ClIM B OTBETE Ha BONPOC IIpa-

BHJIGHO YKa3aHbI Bce HE0OXO0MMBbIe (PU3NIECKHE 3aKOHBI ¥ ONPE/IC/ICHHS C I10-

JCHEHUSMH, TPaBHJIGHO ONMHMCAHBI SBJICHHS HJIM B OTBETE COJACPKATCA HE3HA-

yuTeJIbHbIE HETOYHOCTH,
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° «He3a4e» - OTBET He COJIEP)KUT OCHOBHOM IOHATHHHBIH anmapar

[10 TeMe BOIIpOca

Wrorosas onenka o 3amure jaboparopHor paboThl «3a4eT» WIH «He3adyer
OIIpe/eNIsIeTCs MO CpejHeMy Oaly pemeHHs 3-X 3a7ad MO0 TeMe paboTsL 2,5 — S
0a/1;10B — «3ayeT»; () — 2.4 6an1a — «He3adyeT» U OTBETaM C OLIEHKOM «3a4er» Ha
BOTIPOCKI /ISl 3aIUTHI J1JaGopaTopHOii paboThl. MiToroBast olieHKa 1o 3aluTe Jadbopa-
TOPHOU pa0OTBl «3a4YeT» COOTBETCTBYET PELIEHHUIO 3a7a4 U OTBETY Ha BOIPOCHI s
3aIIMTHI Ta0OPAaTOPHO# pabOTHI C OIIEHKAMH «3a4eT».

Jis BBINONHEHUs M 3aIUThl 1JabopaTOpHBIX paboT CTyAEHTHl pa3OUBAIOTCS Ha
MaJible IpyIIIbI 110 3 - 5 yesoBek. Kaxxaas rpyrnmna BeINOJHsAET Ha 3aHATHH HHAUBUTY -
aNbHYI0 abopaTopHyto pabory. Ilpu 3ammre nabopaTopHOH paboTl MO IPYNIIOH
OTBETBI KaXXJI0I0 CTYAEHTa OLIEHUBAIOTCS 110 KpUTEPHSIM MHIMBHY alIbHO.

B ciyyae ecnu cTy1eHTOM OCBOEHBI KOMIIETEHIIMH HAa YPOBHE HE «HHXKE J10C-
TaTOYHOI'0», OH I10JIy4aeT «3a4eT», B IPOTUBHOM CJIy4yae BBICTABIIACTCS «He3a4eT».

3aver no gucumniuHe: 1 TeopeTHyeckuid Bonpoc U 1 3amaya.

Ha 3ayete cTyeHT oTBeYaeT Ha OJIMH TEOPETUUYECKHH BOMPOC U pelIaeT OJHY
3a7a4y. Bonpoc ¥ 3ajauvy CTyAeHT BbBIOMpaeT CIly4yaWHO U3 KOMIUIEKTa Ipeasarae-
MBIX €My COOTBETCTBYIOUIUX MaTepHasioB. MTorosasa oleHKa «3a4YT€HO0» BBHICTABJIS-
eTcsl IIPH pelIeHUH 3aJa4yM Ha 3-5 0a/IoB M OTBETe Ha TEOPETHYECKHH BOIPOC C
OLICHKOH «3a4em.

7. YyeOHo-MeTOAHYecKOe H HHpopMallHOHHOE o0ecneyeHHe JHCIHINIHHBbI
7.1. OcHOoBHAas JIHTEpATYpa

1. Tpodumona T.U. Kypc ¢pusuku: ydeOH. nocodbue /st CTy . yUYPEeIKACHUH BBICIII.
oopazosanus / T.W. Tpodpumona. — 23-e u3., crep. — M.: M3gaTenbCKkun HEHTP

«Axanemus», 2017. — 560 c.
2. Tpodumona T.1. CoopHuK 3a1a4 110 Kypcy pusuku. Y4yedHoe noc. / T.H. Tpo-
dumoBa. — 3-e u3a. — M.: 000 "Uznarenscku 1oM "Onuke 21 Bex", 2003. — 384 c.

7.2. JlonoJIHUTEIbHAS JIHTEpaTypa

. Casensen, U.B. Kypc ¢puzuku: yuedHoe nocodue s By30B: B 3 Tomax / U.B.
CagesibeB. — 8-€ u3 ., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Tom 1: Mexanu-
ka. MonexynspHas puznka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9. —
Tekct: 21eKTpOHHBIH // JIaHb: 3IEKTPOHHO-OHOIMOTEYHAs CHCTEMA. —

URL: https://e.lanbook.com/book/152453

2. (CasenpeB, .B. Kypc dusuku: yuedbHoe nocobdbue: B 3 romax / U.B. CaBenbeB. —
6-e u3n., crep. — Cankr-Ilerepbypr : Jlans, [0. r.]. — Tom 2: Dnekrpuyectso. Ko-
ne6anus ¥ BoaHbL. BonHoBas ontuka — 2019. — 468 ¢. — ISBN 978-5-8114-4253-
9. — TekcT: 27eKTPOHHBIH // JIaHb: 3JIEKTPOHHO-OMOIMOTEYHAs CHCTeMA, —

URL: https://e.lanbook.com/book/117715

3. Xycausos, IILI". Kypc ¢u3suku: Teopys, 3a1aui U BONPOCHL: yyeOHoe ocobue /
[11.I". XycauHoB; PoccHHCKHIA rOCy IapCTBEHHBIM arpapHbii yHUBepcuteT - MCXA
umenu K.A. TumupsszeBa (MockBa). — DIEKTPOH. TEKCTOBEIE J1aH. — MoCKBa:
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PITAY-MCXA um. K.A. Tumupsizepa, 2021 — 464 c¢. — Pexum 10CTyTIa.
http://elib.timacad.ru/dl/local/s20210609.pdf.

4. Konommun, H.A. ®u3uka. MaTtepuaibl KOHTPOJIbHOH paboTBI JUIs CTY/ICHTOB ar-
papHBIX HanpasieHui noaroroku. / H.A. KoHOIUIHH, U.B. JIeBkun, B.JI. Ilpuierr;
Poccuiickuii rocy1apCTBEeHHBIH arpapHbIM YHUBEPCHTET - MCXA umenu K.A. Tu-
MupsizeBa (MockBa). — DJIeKTPOH. TEKCTOBBIE JaH. — MocKBa: PITAY-MCXA nM.
K.A. Tumupsizena, 2021 — 154 c¢. — Pexum aoctyna:
http://elib.timacad.ru/dl/local/s20210715.pdf.

5. Xycaunos, I11.I". KBanTtoBas ¢u3uka: yuebHOe rocodue / 11L.T". XycauHoB; Poc-
cHifcKMii rocynapcTBeHHBIH arpapHblil yuuBepeuteT - MCXA HMEHH K. A. Tumups-
3eBa (MockBa). — DeKTpoH. TekcToBble JaH. — Mocksa: PI AY-MCXA um. K.A.
Tumupszena, 2020 — 148 c. — Pexxum nocryna:
http://elib.timacad.ru/dl/local/s17122020.pdf.

6. Xycannos, I11.I. OCHOBBI MEXaHHUKH 1 MOJIEKYJIApHAs (PH3HKa: yueOHOe mocodue
/ 1IL.T. XycanHoB; PoccHiickuii rocyiapcTBeHHBIH arpapHbId yHHBEPCHTET - MCXA
umenu K.A. Tumupssesa (Mocka). — DJIEKTPOH. TEKCTOBBIC IaH. — Mockaa:
PIAY-MCXA um. K.A. Tumupsizesa, 2020 — 146 c¢. — Pexum A0CTyTIa:
http://elib.timacad.ru/dl/local/umo456.pdf.

7. Xycausos, I1L.I". DieKTpoMarHeTH3M U BOJIHBL: y4eOHOe nmocobue / I11.I". Xycau-
HOB; Poccuiickuii rocyJapCTBEHHBIH arpapHbld yHUBEPCHTET - MCXA umenn K.A.
Tumupssesa (MockBa). — DJIEKTPOH. TEKCTOBBIE 1aH. — Mocksa: PTAY-MCXA
uM. K.A. Tumupsizena, 2020 — 168 c. — Pexum noctyna:
http://elib.timacad.ru/dl/local/umo457.pdf.

8. Konommun, H.A. ®u3zuka. Marepuaisl U pEIICHUA KOHTPOJIbHON pabOTBHI.
Yacts 1: yue6HO-MeToauueckoe nocobue / H. A. KoHommH; Poccuiickui rocyaap-
cTBeHHBIH arpapHblid yHHBepcHTeT - MCXA HMen# K. A. TumupszeBa (Mocksa). —
DJIeKTPOH. TEKCTOBBIE aH. — MoCKBa: PIAY-MCXA umMm. K.A. Tumupsizesa, 2018
915 ¢. — Pesxxum pocryma: http:/elib.timacad.ru/dl/local/umo31 5.pdt.

0. Konommun, H.A. ®u3uka. MaTtepraibl UL pELICHHS KOHTPOJIBHON pabOTEHI.
YacTe 2: yueOHO-METOAUIECKOE nocobue / H.A. Konornuz; PoCCHHCKHUM roCcy1apCT-
BeHHBIM arpapHbI¥ YHUBEPCHTET - MCXA umenu K. A. TumupsizeBa (Mocksa). —
JnekTpoH. TekcroBble aH. — Mocksa: PI AY-MCXA um. K.A. Tumupssena, 2020
183 c. — Pesxxum nocryma: http://elib.timacad.ru/dl/local/umo449.pdf.

10. Mexanuka: meroqudeckue ykasauus / B.JI. Ilpuiuern [1 ap.]; Poccuiickui rocy-
JlapCTBEHHBIN arpapHbIi YHHBEPCHUTET - MCXA umenu K.A. Tumupsi3zena (Mocksa).
— DjeKTpOH. TeKCTOBbIE 1aH. — MOCKBa: PITAY-MCXA um. K.A. Tumupssesa,
2018 — 61 ¢. — Pexum gocryna: http://elib.timacad.ru/dl/local/umo214.pdf.

7.3 HopmaTHBHBIE NIPABOBbIE AKThI

He nipe1ycMOTPEHO.

7.4 MeToqn4YecKHEe YKA3aHUsl, PEKOMEHAAIMH H IPYrHe MaTepHAJIbI K
3aHSTHAM

1. Meroauueckue ykazauus K JaboparopueiM paboram. M3n. BY3A. 1987-
2018 r.

24



8. Ilepeuenn pecypcos nHGpoOpMaHOHHO-TEJIEKOMMYHHKAUHOHHOI ceTH «HH-
TEepHET», HeOOXOAMMBIX /IJIsl OCBOCHH S THCUHIIIHHBI

http:/fizik.bos.ru/ - Caiit nocssmen kypcy ¢pusuku 061e06pa3oBaTeIbHOMN WIKOJIBI.

[1esb: o6eruynTh MOAroTOBKY yyammxcs K 9Kk3aMeHaM 110 (GH3HKe.

9. Ilepevens nporpammuoro obecnevenust 1 HHGOPMALHOHHBIX CIPABOYHBIX

cucrTeM (MpH HEOOXOAHMOCTH)

He npenycmoTtpeno

10. Onucanue marepHaJbHO-TEXHHYECKOH 6a3bl, HEOOXOAHMOH /IS
OCyLIeCTBJIEHHsI 00pa30BaTeJbLHOIO NMpouecca 1mno AHCUHINIHHE

Taoauna 7

CBenenusi 00 o0ecneyeHHOCTH CnelHaAJTH3HPOBAHHBIMH AYIHTOPHSIMH,

KaOHHeTaMHu, JJa0OpaTOPHAMH

HaunmenoBanmue
CHenuaJ bHbIX
NOMEMEeHHH U

NOMEmEeHHH I

CAMOCTOSITCJILHOH

pabornl (Ne yued-

HOro Kopmyca, Ne
AYAHTOPHH)

OcHamEeHHOCTh CrnenHaJIbHbBIX MOMEmeHHH H NoMeIeHuH IJIsl ca-

MOCTOSITE/ILHOH padoThI

I

Yyebnas nabopa-
TOPHSL, AYOUMOPUA
Ol NPOBEOCHUSA
2PYNNOGLIX U UHOU-
GUOYANbHBIX KOH-
CYNbMayuu, mexy-
we20 KOHMpOoAs u
NPOMedCYMo4HOU
ammecmayuu
(YueOHbIH KOpITYC

1.
2
35
4
5

6.

Cron 21 mr.

. Crynbs 39 wr.

Jlocka mennoBas 1 mr.

. [IIxadwe! 2 wmr.
. Tunosoit koMiuiekT o6opyaoBaHus Jlaboparopuu «MoiekysipHas

dbu3nka 1 repmoanHamukay 1 mr. (MaB.Ne410124000603107)
TunoBoi koMIuiekT ob6opyaoBanus sabopatopuu «PU3HYECKHE
ocHoBbl Mexanuku» 1 mT. (MHB. Ne410124000603116)

Ne 28 ayn. 301a)

VyeGuas ayauro- | 1. IlapTel 23 mT.

pus juis nposezie- | 2. Cryiibs 1.
aus 3ausTHii cemu- | 3. Crox 1 mr.

HAapCKOIr'o THIIA, 4. Jlocka MenoBas 1.

pynnoewix u unou- | 5. Hlxader 1 mr. ;
GUOYANLHBIX KOH-

cynbmayuu, mexy-

wje20 KOHMpOns u

npOMeINCYymMoyHOU

ammecmayuu

(YueOHBIH KOPITYC

No 28 ayn. 3016) |

VyeOnas nabopa- | 1. Crounbl 20 mT.
Topus, ayoumopus | 2. Crynbs 29 wrT.

3.  Jlocka menoBas |1 mirT.

ons ggoeeaeuwl
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2PYNNO6LIX U UHOU-
BUOYANLHBIX KOH-
Cyarbmayuu, mexy-
uje2o0 KOoHmpons u
RPOMedICYmoyHou
ammecmayuu
(Y4ueGHbiit kopmyc
Ne 28 ayn. 302)

4.
D

nmponecce» 1 mr. (wHB.Ne 410124000603118)

6.

4E€CTBO ¥ MarHeTu3M» 1 mr. (uHB.Ne 410124000603235)

[Ixader 1 mr.
Tunosoit kommekT o6opynosanus naboparopun «BoaHOBBIE

Tunosoii kommiexT o60py0Banus 1abopaTopuH «DJIEKTPH-

Yuebnas aymuro- | 1. Cron | mr.
PHA Uik mpoBesie- | 2. Crynes lmr.
HUA 3aHATHH Nnek- | 3. Ilapter 70 wmr.
[IHOHHOrO THHIa | 4. Jlocka menoBas 1 mir.
(Y4ebnsiit koprye | 5. Kadenpa 1 mr.
Ne 28 ayn. 304) |6 OKpaH | mr.
7. [Ipoexrop 1 mr.
YueOnas nabopa- | 1. ITaprer 17 mr.
TOpHA, ayoumopus | 2. Ctynes 35 mr.
ons nposedenus | 3. Jlocka Menosas 1 mr.
epynnogoix u unou- | 4. Illkader 1 mr.
6udyanvHbix koH- | 5. TunoBo# koMIutekT oGopynoBanns nabopatopun «KpanroBas ¢u-
Cyromayuu, mexy- 3uka» | mr. (uaB.Ne 410124000603114)
we20 konmpons u | 6. YcraHoBKa JUIs 3KCIep. H3y4. 3aKOHOB TerU1.u3J1. 1 mT. (MHB.Ne
NPOMEICYMOYHOU 410134000000313)
ammecmayuu
(YuebHsIit KOpITyC
Ne 28 ayn. 337)
Yyebnas nabopa- | 1. Ilapter 20 mr.
Topus, ayoumopua | 2. Crynbs 34 mr.
ons npogedenusn | 3. Jlocka menoBas | mr.
epynnoguix u unou- | 4. Illkager 1 mr.
guoyanbHuix koH- | 5. TunoBo# KoMIUIEKT 000opynoBaHus Juis nabopatopun « KBanToBas
cyromayuu, mexy- | ¢usuka» 1 mr. (uaB. Ne 410124000603113)

wWe20 KOHMpOoNs u

NPOMENCYMOYHOU
ammecmayuu
(Y4ebHbIH KOpITYC
Ne 28 ayn. 336)
Vyebnas nabopa- | 1. Ilapter 16 mr.
Topus, ayoumopus | 2. Ctynaes 34 mr.
ons npogedenus | 3. Jlocka menoBas 1 mr.
2pynnoevix u unou- | 4. Illkagsr 1 mr.
GUOYAIbHBIX KOH- | 3. ‘THIOBOH KOMILIEKT 060pynonamm naboparopuu «BoJjiHOBBIE
cynomayui, mexy- | MpoOLECChD) 1 mr. (mm Ne 410124000603 1 17)
we20 kKoumpona u | 6. Tnnonog gg_tugnqxr gg:opynonam nabopaTopuu «DNEKTpH-
NpoMedCymo4HOU | 4eCTBO H MarHeTusm» 1 mr. mm.Ns 410124000603236)
ammecmayuu i .
(Y4ebublii KOpIyc |

Ne 28 ayx. 335

—_——

qu63aa na6opa-- |
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Cyromayuu, mexy-
uje2o Konmpons u
NPOMENCYMOYHOU
ammecmayuu
(Yuebusblit kopnyc
Ne 28 ayn. 332)

Yuebnas nabopa- | 1. Cron 11 .
TOpus, ayoumopus | 2. Crynes 21 mr.
ona npogeedenus | 3. Tunosoit komiutekT o6opynoBanus naboparopun «Pusnye-

GPYNNOBLIX U UHOU- | CKHE OCHOBBI MeXaHuKu» 1 mrt. (uHB. Ne410124000603115)
8UOyanbHulx KoH- | 4. Tunosoit kommiexT o6opynoBanus naboparopun «MoJeky-
Cyromayuu, mexy- | nspHas ¢pu3MKa B TepMOAHHAMHKay | mT. (HHB.Ne

ueeo konmporsu | 410124000603106)

NPOMENCYMOYHOU

ammecmayuu
(Y4ebnblit Kopmyc

Ne 28 ayn. 333)

Yuebnas ayauro- | 1. ITaprer 14 mr.
pus Juis nposeje- | 2. Crynes 1 mr.
HHUA 3aHATHH ceMu- | 3. Jlocka menoBasi 1 mr.

Hapckoro tuna, ay- | 4. Croxu 1 wr.
Oumopus 01 npo-

6COCHUS 2PYNNOBLIX
U UHOUBUOYANbHBIX
KOHCYIbmayuu,
mexkyuje2o KOHmpo-
NI U NpoMedICy-
MOYHOU ammecma-
yuu
(Y4aebHbI# KOpryc
No 28 ayn. 328)

YyebHas ayuro- ﬂ [Tapter 10 mT.

1
pHs 1A IpoBee- | 2 Crynes 1 mr.
HHUS 3aHATHH cCeMH- | 3. Jlocka mesoBas 1 m.
Hapckoro Thmna, ay- | 4. Croxn 1 mr.
oumopus O npo-
8€0CHUA 2PYNNOBLIX
U UHOUBUOYANbHBIX
KOHCYTbmayuu,
meKyuje2o KOHmpo-
NS U NPOMEDICY- e
MOYHOU ammecma-
yuu |
(Y4eOHBIH KOPITYC ‘

Ne 28 ayn. 324)

VyeGHas nabopa- | 1. Jlabopa

Topust, ayoumopwi | 2. CTox
OIS NPOBEOCHUA 3 f_'-.._

epynnogvix u unou- | 4. Jlock INT.

eubyanbnbtx KOH- | S ' I

cynbmayuii, mexy- ) "

uje20 KOHMpOons u;d p '(’23:‘14, 1 mr. (mHB.Ne 410124000603 wtm)

npomed! HHS
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ammecmayuu
(YuebOHbli Kopnyc
Ne 28 ayn. 306a)

CTBO M MarHeTH3Mm» | mr. (uuB.Ne 410124000603236)

8. TunoBoit KoMIUIeKT 060pynoBanus JabopaTropun «KBaHTOBAs
¢u3uka» 1 mr. (uaB.Ne 410124000603113)

Yyebnas nabopa-
TOPHS, ayoumopus
On nposedeHus
2PYNNOBLIX U UHOU-
BUOYANbHBIX KOH-
cynremayuu, mexy-
we20 KOHmMpons u
RPOMENCYMOYHOU
ammecmayuu
(Y4eOnslii kopyc
Ne 28 ayn. 3066)

1. [TapTe! 27 wmr.

2 Crynes 57 mr.

4% Jlocka menoBas 1 1mr.

4. [Ixadwr 3 mr.

d. Tunosoii komruiekT 060py0BaHus J1ab0OPaTOPHH «Moneky-
nsipHas Gpu3nka U TepMoaMHaMHKay 1 mT. (MHB.Ne 410124000603106)

6. THIOBOI KOMIUIEKT 060pynoBanus jabopaTtopun  «PusHye-
CKHe OCHOBBI Mexanuku» 1 mr. (uHB. Ne 410124000603115)

YyebHas ayuro-
pHs JUIs IpOBeJIe-
HHS 3aHATHN CEMHU-
HapCKOro THIIA, ay-
oumopus 015 npo-
8€0CHUSL 2PYNNOBLIX
U UHOUBUOYANbHBIX
KOHCYIbmayuu,
mexyuje20 KOHmpo-
JISL U NPOMEIICY-
MmoOYHOU ammecma-
yuu
(YueOHbIH KOpITYC
No 28 aya. 307)

1. JIaGopaTopusie cToubl 15 mT.
2. Cron s npenojasarens 1 mr.
3. Crynes 47 wr.

4. Jlocka MenoBas 2 1IT.

5. [lIxader 1 mr.

[lenTpansHas Ha-
ygHas Oubimorexa
umenn H.U. XKe-
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PEHLEH3US
Ha pabo4yio nporpaMmy JHCHHILITHHBI «DH3HKA»
OIIOIT BO no nanpasiaenuo 36.03.02 «300TexHus», HanpaBJieHHOCTH «Pa3Benenne, reHeTH-
Ka H CCICKIHA KHBOTHBIX», « TexHosoruss npou3BoJAcTBa NPOAYKIHH KHBOTHOBOACTBA (o

oTpacism)», «KopmiieHHue KHBOTHBIX ¥ TEXHOJIOTHS KOpMOB» (KBaJIH(HKALHSA BBITYCKHHKA —
Oakanasp)

KaprayxoBbiM BsiueciaBom MuxaiiiopideM, 101eHTOM Kadephl Boiciuel MaremaTukn PI'BOY
BO «Poccuiickuii rocyapctBeHHbIi arpapuslii yausepcuteT — MCXA umenn K.A. Tumupszesay,
KaHIUAaToOM (HU3HKO-MaTeEMaTHYECKHX HayK (Jajiee mo TEKCTY PElEH3EHT), IIpOBeJieHa PEICH3UA
paboueii nporpamMmel aucimmmebl «®Puzukay OIIOII BO nmo Hanpapiennio 36.03.02— «3ootex-
HH3D), HANIDABICHHOCTH: «Pa3BeieHne, reHeTHKa M CeJIEKIUS JKMBOTHBIX», «TEeXHOJIOTHsS IMpOH3-
BOZCTBA NPOAYKIIHK >XHBOTHOBOJCTBA (110 OTPacCJIsiM ) », «KopmiieHHE >XKHBOTHBIX H TEXHOJIOIHA
KOpMOBY» (KBaM(uUKalus (CTEreHp) BEINYCKHHKA — Oaxayasp), paspaboranHoi B ®I'bOY BO
«Poccuiicknit rocynapcTBennbiit arpapubiii yuusepcuteT — MCXA numenn K.A. TumupsizeBay, Ha
kadenpe dusmku (paspaborunk — IopukoB Kupuin AHpeeBud., I0LEHT Kadeapbl GH3HKH, KaH-
AU1aT TEXHHYECKUX HaYK).

PaccMOTpeB npezicTaBieHHBIE Ha PEIEH3HIO MATEPHANIBI, PEIIEH3EHT MPHIIEN K CJIeYIONIHM BBIBO-
JlaM:

l. IlpexnsiBnennas pabodyas nmporpamMma AMCHHIUIMHBI «Du3ukay (manee nmo tekcry Ilpo-
rpamMma) coomeemcmeyem tpedosanusm ®I'OC no Hanpasiesnio 36.03.02 — «3oorexnus». I1po-
rpaMMa codepoicum BCE OCHOBHBIE pasJielibl, coomeéemcmeyem TpeOOBaHUAM K HOPMAaTHBHO-
METOJIHYECKHUM JOKYMEHTAaM.

2. Ilpencrasnennas B ITporpamme akmyansnocms yue6HOM TUCIMIUTHHBL B pAMKAX peasiu-
3aumu OIIOIT BO ne noonesicum comuenuio — nucuumimHa OTHOCHTCS K 6a30BOM 4acTH yyebHOoro
uKiIa — bl.

3. Ilpencrasnennbie B Ilporpamme yenu IMCHMIUTHHBI COOMEEmMCmayiom TpeOOBaHHIM
OI'OC nanpasnenus 36.03.02 — «3oorexHusny.

4. B coorBercTBuH ¢ IIporpammoii 3a gucrmmmnsol «DH3HKAY) 3aKPEIUICHO 2 KOMnemeH-
uuu (5 unouxamopos). Jlucuurmaa «du3nkay U NpecTaBlIeHHAS [Iporpamma cnocobna peanu-
306amb UX B OOBSIBIICHHBIX TpeOOBaHHSIX.

5. Pesynomamol o0yuenun, npejcrasienssie B [Iporpamme B KaTeropuax 3HaThb, YMETh,
BJIAJIETh coomeemcmeyiom ClelH(pUKe U CONEPIKAHUIO JUCIIHIUTHHEL H OEeMOHCMPUPYIOM 803MOIC-
HOCMb TI0JTyYECHHUS 3asBJICHHBIX PE3YJIbTATOB.

6. OOmast TpyAOEMKOCTh MMCHHIUIMHBI «DH3NKA» COCTABISET 2 3aYETHBIX € IHHHUIB]
(72 gaca) 1 OCBaMBaeTCs BO 2 CEMECTpe

7. VIHdopmanus 0 B3aUMOCBS3H H3y4aeMbIX JUCUMILIMH H BOIPOCAM HCKITIOYEHHS nyOmm-
poBaHHS B COACPIKAHHH JHCUHMIUIMH coomeemcmeyem JICUCTBUTENBHOCTH. J{ucuuIuHEa «DH3n-

Ka» B3aUMOCBA3aHa ¢ ApyruMu aucuuruimHamMu OITOIT BO u VyeGuoro mnana o HaIlpaBJIECHHIO
36.03.02— «300TexHHsD> U BO3MOXKHOCTD yOIHPOBAHNS B COEPIKAHMH OTCYTCTBYET..

8. IlpencraBnennas IIporpamma mpemmonaraer MCHonb30BaHHE COBPEMEHHEIX 00pa3osa-
TEbHBIX TEXHOJIOTHH, MCIOMB3YEMBIX NIPH PEATM3ALMH PA3IAYHBIX BUIAOB YeGHOI pabotel. Dop-
Mbl 00pa30BaTENbHBIX TEXHONOTHI coomeememayiom crienupuKe TUCIUIITHHEL

9. Buuel, conepkanue ¥ TPYAOEMKOCTH CaMOCTOSTENLHOMN

nennsie B Ilporpamme, coomeemcmeyiom tpeGoBanusM x monro
muMcest Bo @I'OC BO nanpasnenus 36.03.02— «300Texnusn.

10. ITlpencraBnennsle W omucanHble B Ilporpamwme GOPMBEI mekyweii oneHKH 3HAHMIL
coomeemcmgylom Crielu(pUKe TUCIHILUIMHEL K TPeGOBAHUAM K BBITYCKHHKAM.

®opMa  MPOMEXYTOYHOIO  KOHTPOJIS  3HAHMIA CTYN€HTOB,  IIpeyCMOTpeHHas
[Tporpammoii, ocymiecTBisieTcst B Gopme 3adera, uto coomeememsvem

coomeememeyem CTaTyCy NHUCIMIUTHHEL, KAk
JUICIHIUTHHBI 0053aTeIbHOM YacTH y4eOGHoro mukna — b1.0. OI'OC BO HamnpasJienus 36.03.02-
«300TEeXHH.

PabOThI CTYNEHTOB, NpejcTas-
TOBKE BBIITYCKHHKOB, COJIEpKa-
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Ha y4eGHBIX 3aHATHAX 06ydaronuecs: BBIIOJHIIOT 3alUIaHUPOBAHHBIC HACTOA=
el NporpaMMoil OT/eNIbHBIE BHBI Y4eOHBIX paboT, B TOM 4YMCII€ OTACIBHBIX 3J1C-
MEHTOB paboT, CBA3aHHBIX ¢ Oyayuied npodeccHoHAIbHON /eATEIbHOCTBIO. [Tocne
Ka)kJ10H JIeKIHK TpebyeTcsi camocTosTesibHas MpopaboTKa U3JI0’)KEHHOIo MaTepHaa.
[Ipn moaroToBke K NpakTHYECKOMY 3aHATHIO HEOOXOAMMO IMOBTOPHUTH TCOPETHHE-
CKHH MaTtepuan 1o Teme. Ilepes 3aHATHEM MO BHITIOJHEHHIO J1ab0paTOPHOH paboThI

HEOOXO0IMMO IOJITOTOBUTH KOHCIIEKT pabOoThl, BHUMATEIbHO H3Yy4UB COACPKAHHE ME-
TOOUYECKHUX YKAa3aHUM, U 3aIIOMHHUTD ITOPSJIOK BBIITOJHEHHS.

Buabl 1 popmMbl 0TpabOTKH MPONYLHIEHHbIX 3aHATHH

CTyIeHT, IPOIYCTHBLINIA JIEKLHIO, H0JDKEH 0TpaboTaTh TEOPETHIECKHH MaTe-

pHaJ IO COOTBETCTBYIOIIEH TEMe CaMOCTOSTENIBHO.
CTyIeHT, IpoITy CTHBIIHIT TaGopaTopHylo paboTy, 06s13aH ee 0TpaboTath (BbI-

IIOJIHHTB), pacCcCHYHUTaThb U 3allIMTHUTD.

12. MeToanyecKkHe peKOMEH/alHH MpenoJaBaTesisiM 10 OpraHH3aluH o0y4yeHHs
O JUCHHIIJIHHE

Jlns Gosjee yCHENIHOrO OCBOEHHs JUCUUIUIMHBI «PH3HKa» PEKOMEHAYETCA
CHayaja JaBaTh CTYJEHTaM JIEKIIMOHHBIA MaTepHall, a 3aTeM 3aKpeIUIATh €ro BHIAC

1ab0paTOPHBIX 3aHATHH.
M3ydeHHe Kypca CKJIaJbIBaeTCs M3 JIEKIHH, 1ab0paTOPHBIX 3aHATHH M CaMo-

CTOSATEJIBHON pabOThI CTYAEHTOB.
Ha JeKIMsaX OCBELIAITCs OCHOBOIOJAralollie BOIPOCHl NpOorpaMMmbl. HacTh

pa3/IeNoB BEIHOCHTCS HA CAMOCTOATENBHYIO IPOPaboTKy.

JlaGopaTopHbIe paGoThl HATJIAIAHO JIEMOHCTPUPYIOT (PU3HYECKHE 3aKOHBI U SIB-
JIeHHUS, TIPe/lyCMAaTPUBAIOT Pa3BUTHE y CTYJICHTOB HABBIKOB KOJIMYECTBEHHOIO aHAJIH-
3a (PU3MYECKUX MPOIECCOB, COCTABIIAIOIINX CYTh IPOrPaMMBEL. OopMHUpPYIOTCS IIpHE-
MBI PACCMOTPEHHUSI KOHKPETHBIX BOIPOCOB C IO3HLIHH (GyHIaMEHTaIbHBIX 3aKOHOB

HayKH.
IIporpammy paspaboTaJ:




1. Dopmer onenxn 3HaHWH, npezcraBieHnsle B [Iporpamme, COOTBETCTBYIOT —CHELH(pHKE
AUCILHIUIMHEL H TpeOOBAHHAM K BBINTYCKHHKAM.

12, YuebHo-MeTomHyeckoe obecrieyeHue  JUCHMIUIMHBI  [PEJCTABICHO:  OCHOBHOM
THTEPATypOi — 3 HeToynuka (6a3oBbie Y4eOHHUKH M 3aJIJa4HUK), JIOMOJHUTEILHOM JIUTEPATYPOi — 3
HAUMEHOBAHHUS W coomeemcmeyem tpebopanusv GI'OC BO wanpasienus 36.03.02-
«300TeXHHUSNY.

13. MatepuansHo-Texnnyeckoe obecrieyeHHe JUCHMIUIMHBI COOTBETCTBYET CIIECLH(DHKE
AUCHHIUIHHBI «DPHU3HKa» M 06eCIIeYHBAeT HCIONB30BAHNE COBPEMEHHBIX 00pa30oBaTeIbHBIX, B TOM
HHCJIC HHTEPAKTUBHBIX METOJOB o00yueHHs.

14. Meroanueckue PCKOMCH/IAlIMHU CTYJICHTAaM H METO/IHYECKHE PEKOMEH/IAINH IIpernoaBa-
TCJIM 11O OpraHM3auuM o0y4YeHHs MO JAUCIHIUIMHE JAiOT IIpe/ICTaBJICHHE O cnenrpuke obydeHus
10 JucumIumHe «Dusukay.

OBIIME BBIBO/IbI

Ha ocuoBanunu POBEICHHOM PELEH3MH MOXKHO CHeJIaTh 3aKJIIOYEHHE, 49TO XapakTep,
CIPYKTypa M cozxepkanue pabodeii mporpammsl mucuummmnsl «®usukay  OIIOII BO mo
HArpaBieHnio  36.03.02 — «Boorexuns» (KBaiMpuKANMS  BBIIYCKHAKA — 06aKaiaBp),
paspaboranHas npodeccopom IIponunsm B.B. coorBercTBYeT TpeboBanusiM PI'OC BO,
COBPEMCHHBIM TPEOOBaHUSM 9KOHOMHKH, PhIHKA TPY/a H MO3BOJIAT IIPH €& pPealu3aliy YCIEeHO
obecrieunTh GOpMUPOBaHHE 3aABICHHBIX KOMIICTEHIIHIL.

Penensent: Kaprayxos Bsuecinap Muxaiinosuy, 1oneHt kagenps! Boiciiel MareMaTHkd PI'BOY
BO «Poccuiickuit rocynapcrennslit arpapusii yauepcuter — MCXA nmernn KA.

TumupsizeBay, KaHAUAAT PH3MKO-MAaTEMATHYECKHX HAYK

Mw@ «% » f{?‘»“‘ 20&[ r.




