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AHHOTAIMA

paboueit nporpammbl yueOHo# aucuuminabl b1.0.08 «Duszukay
JUIsl TOATOTOBKMU OakanaBpa no Hamnpasienuto 23.03.03 «Dkcmnyaramus
TPAHCTIOPTHO-TEXHOJOTHUECKIX MAITUH U KOMITJICKCOBY» HAIPaBICHHOCTH
«ABTOMOOWJIM ¥ aBTOMOOMIIBHOE X03SHCTBOY», «CepBHUC TPAHCIIOPTHBIX U
TEXHOJOTUYECKUX MAITUH ¥ 000PYIOBAHHSI».

Ieabr ocBOeHHS MCHUNJIMHBI: H3YYCHUE OCHOBHBIX (PU3MUECKUX SIBJICHUIA,
MOHSATUN, 3aKOHOB U TEOPUH KIACCHUUECKONW M COBPEMEHHOM (DU3UKH, OBJIAJCHUE
MeToAamMu (PU3MUecKoro uccienoBanus; (popMUpoBaHUE HAYaIbHOW Oa3bl 3HAHUM,
YMEHUW ¥ HABBIKOB JIJII OCBOCHHS KOMIIETCHIIMH CIIOCOOHOCTH TPUMEHSITH
€CTECTBCHHOHAYYHbIC W OOIIECUHKCHEPHBIC 3HAHUS, METOAbl MAaTeMaTHYECKOTO
aHaJu3a U MOJICTUPOBAHUS B NMPO(ECCHOHATBHON JeATeNbHOCTH; (OPMHUPOBAHUE B
npoiiecce 00y4YeHHs HABBIKOB HCIIOJIb30BaHUS OCHOBHBIX 3aKOHOB €CTECTBEHHBIX
HayK JIJIs pelIeHUs] CTaHAAPTHBIX 3aJ1ad B 00JIACTH IKCIUTyaTalluk TPAHCIIOPTHBIX U
TPAHCIIOPTHO-TEXHOJOTMYECKUX MAIIIUH.

MecTo TMCHMIUIMHBI B Y4eOHOM MJIaHe: JHUCIMILIMHA BKIIFOYCHA B 0a30BYIO YacTh
ydyeOHOro IlaHa 10 HampapieHuio mnoAroroBku 23.03.03  «Dxkcmmyaranus
TPAHCIIOPTHO-TEXHOJIOTMUECKMX  MAallMH W KOMIUIEKCOB»  HAaNpPaBJIICHHOCTH
«ABTOMOOMIM ¥ aBTOMOOWMJIBHOE XO3SAUCTBO», «CepBUC TPAaHCIOPTHBIX |
TEXHOJIOTUYECKUX MAIITUH ¥ 000PYIOBAHUS.

TpeboBanusi Kk pe3yjbTaTaM OCBOEHHsI THCHUILUIMHBI: B Pe3yJbTaTe OCBOCHHUS
TUCIHMIUTUHBL  (popMHpYIOTCS CIICTYFOIIINE KOMIETCHIIMA  (MHIUKATOPBI
chopmupoBanHoctu kommereHnun): OTTK-1 (OITK-1.1, OIIK-1.2).

KpaTtkoe coaep:kanue THCHUIJIMHBI: MEXaHUKA MaTepUaTbHON TOYKH M TBEPAOTO
TEJa, JJIEMEHTHl MEXaHWUKH CIUIONIHBIX Cpefl, KOJeOaHHs W BOJHBI, MOJEKYJSIPHO-
KAUHETUYECKasi TEOpHus, TEPMOJMHAMUKA, ODIIEKTPOCTATHKA, TOCTOSHHBIM TOK,
MarHUTHOE TOJe, TEOPHs SJICKTPOMATHUTHOTO TOJIs, BOJHOBBIE U KBAHTOBBIC
CBOICTBA CBETa, CTPOEHUE aTOMa, SJIEMEHTHI KBAHTOBOW MEXaHUKH, siAepHas (PU3UKa.

OO01mast Tpy10eMKOCTh JUCHHUILUIMHBI: 288 yacoB / 8 3a4. ej1.

IIpomekyTOUHBIH KOHTPOJIb: 2 CEMECTp — 3a4eT, 3 CEMECTP — IK3aMEH.



1. lleab ocBOeHHUSI JUCHUILIHHBI

I{esnbr0 OCBOCHUS NUCLUIUIMHBI SIBIISCTCS

U3YYEHUE OCHOBHBIX (PU3MYECKUX SBJICHUH, TMOHATHHA, 3aKOHOB U TEOpUid
KJIACCUYECKOM M COBpPEMEHHOM (DU3UKH, OBJIAJICHHE METoJaMu (U3UYECKOTO
uccnenoBanus; GopMUpOBaHUWE HayadbHOW 0a3bl 3HAHUM, YMEHHM M HABBIKOB JIS
OCBOCHHS KOMIIETEHLIMH CIOCOOHOCTH TPUMEHATh E€CTECTBEHHOHAYYHBIE U
OOLIEMHKEHEPHbIE 3HAHUS, METObl MATEMATUYECKOTO aHAIM3a U MOJIETUPOBAHMS B
npo(eccuoHaIbHOMN AesITeNIbHOCTH; (OpMUPOBaHKE B IpoLecce 00yUeHUs] HAaBBIKOB
HCIIOJIb30BAHUS OCHOBHBIX 3AKOHOB €CTECTBEHHBIX HAYK IS PELICHUS CTaHIAapTHBIX
3ala4y B 00JacTH JKCIUTyaTallMd TPAHCHOPTHBIX M TPAHCIOPTHO-TEXHOJIOTMYECKUX
MalIlVH.

2. MecTo TMCUMILUIMHBI B Y4eOHOM mpoluecce

JucnumniauHa «®u3nka» OTHOCHTCS K 0a30Boi dacTu bioka 1 «/lucuummimHb
(Moaynu)» yuyeOHoro miaHa. Jucuuninna «Pu3ukay peaan3yercs B COOTBETCTBUU C
tpeboBanuamu PI'OC BO, OIIOIl BO u VYuyebHoro miaHa Mo HampaBiICHUIO
23.03.03 «DxkcmyaTtaliiusi TPaHCTIOPTHO-TEXHOJIOTHYECKUX MAIIUH U KOMIIJIEKCOBY
HANpaBIEHHOCTH «ABTOMOOWJIM ®  aBTOMOOWJIBHOE  XO3SHCTBO», «CepBuC
TPaHCIIOPTHBIX M TEXHOJOTUIECKUX MAIIMH U 000pyIOBAaHUS.

Huctunnnaa «®Du3uka» SBISETCS OCHOBOIMOJATalomed Uisi U3ydeHUs
cienyromux — gucuuiuinH:  «Teopernueckass — mexaHuka»,  «CompoTuBIeHUE
MaTepuaiioB», «TermmorexHuka», «OOmIas dJICKTPOTCXHUKA W  IJICKTPOHHKAY,
«MarepuanoBeeHHE», « DIEKTPOHUKAY.

OcoOEHHOCTBhIO  NHUCIUIUIMHBI ~ SIBJISETCS €€ 0a30Bblil  XapakTep Ui
TEXHUYECKUX M €CTECTBEHHO-HAYYHBIX TUCIUIIINH.

PaGouass mporpamma auctuIuinHbl «Pu3uKa» JUIsI WHBAIUIOB W JIHI[ C
OTpaHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI pa3padaTbiBaeTCs WHIUBUIYATbHO C
y4eTOM  OCOOCHHOCTeH  MCUXO(U3UYECKOTO0  Pa3BUTHS,  HMHIWBHIYaJIbHBIX
BO3MOXHOCTEH M COCTOSIHUS 3J0POBbS TAKUX 00 yHAIOIINXCS.

3. [lepeyeHb MJIAHNPYEMBIX Pe3yJabTATOB 00y4eHUs MO TUCHUIJIMHE,
COOTHECEHHBIX C IJIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOeHHMS 00pa30BaTe1bHOI
NPOrpaMmbl

OOGpa3oBarenbHBIC PE3YAbTATBl OCBOCHHS JHCIUIUIMHBI  O0ydJaronuMcs,
npeJicTaBieHbl B Taduie 1.

4. CTpyKTYypa " colepKkaHue TUCHUILIHHbI

4.1 PacnipeesieHue TPyA0EMKOCTH JUCHUILIMHBI 110 BUIaM padoT
o ceMecTpam
OO6miast TpyI0EMKOCTh AUCIUIUIMHBI cocTaBisger 8 3ad.ed. (288 uwacoB), ux
pacmpeneneHue mo BuaaM padoT ceMecTpaM MPeICTaBIeHO B Tabmuiie 2.



TpeOoBaHus K pe3yJbTaTaM OCBOCHHUS YUeOHOM AMCHUIIHHBI

Tabnura 1

Kon

B pesynbrare nzyueHus yaeOHON JUCIMIINHBI 00YYaIONIHeCs] TOJDKHBI:

No Conepxxanue .
KOMIIETE . WHaukaTopbl KOMIIETEHIUI
n/n — KOMIIETEHIUH (UJIU €€ YacTh) 3HaTh yMEThb BJIAJIETh
1. | OIIK-1 |CnocoGeH mpuMeHSTh OIIK-1.1. JleMoHCTpUpPYET 3HAHUE 3HaTb OCHOBHBIE AQHaJIM3UPOBATh U METOJUKOH peIECHNUs

€CTeCTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METO/Ibl MAaTEeMaTHYECKOTO
aHaJM3a ¥ MOJICIMPOBAHUS B

npodecCuoHaIbHOM
JESITEITLHOCTH

OCHOBHBIX 3aKOHOB MaTeMaTHUECKUX
Y €CTECTBCHHBIX HayK, HEOOXO0IUMBIX
JUTS PEIICHUS TUTIOBBIX 3a/1a4
npohecCHoHANTBHOM JIeATeTFHOCTH,
OIIK-1.2. Mcrionb3yeTt 3HaHUS
OCHOBHBIX 3aKOHOB MaTeMaTHUECKUX
Y €CTECTBCHHBIX HAYK JUIS PEIICHHS
CTaHJAPTHHIX 3a/a4 B 001aCTH
IKCIUTyaTaIliy TPAHCIIOPTHBIX U
TPAHCIIOPTHO-TEXHOJIOTHIECKUX
MaIIIHH.

3aKOHBbI
C€CTCCTBCHHOHAYYHBIX
JUCHUIIIINH, METOIbI
MaTeMaTu4dcCKoro
aHam3a u
MOICTTUPOBAHUS,
TEOPETHYECKOTO H
OKCIICPUMCHTAJIBHOTO
HCCIIEIOBAHUS TIPU
PEIICHUHN TUIIOBBIX
3amaq
npoeCCHOHATBHOU
JeSITeITbHOCTH

NPUMEHSTH (PU3HUKO-
TEXHUYECKYIO
nH(pOpPMAaLIUIO B
npodecCuoHAIbHOM
JeSITeTbHOCTH

IPOCTEHIINX PUIUKO-
TEXHUYECKUX 33724 B
npodecCuoHaAIbHOU
obnactu




TabOnuia 2
Pacnpenesienne TPy10éMKOCTH THCIMIJIMHBI 0 BUaM PadoT Mo ceMecTpaM

TpyroéMKoCcTh
Bua yueOHo# padoThl yac. B 1.4. mo cemecrpam
BCero/* Ne2 Ne3
OO0umasi TPyA0€MKOCTD JUCITUTUIMHBI TT0 Y4COHOMY TUIaHY 288/0 144 144
1. KonTakTHas padora: 98,65 48,25 50,4
AyauTopHas pabora 98,65 48,25 50,4
8 MOoM yucine:
nexyuu (JI) 32 16 16
npakmuyeckue 3ansamus (113) 32 16 16
snabopamopnvie pabomwi (JIP) 32 16 16
KOHCYIbmayuu nepeo dK3aMeHoM 2 2
KOHMaKmuasi paboma Ha npomesicymournom konmpone (KPA) 0,65 0,25 0,4
2. CamocTtosiTesnnasi pa6ora (CPC) 189,35 95,75 93,6
KOHMPOIbHAsL paboma 20 10 10
camocmosmenvHoe uzyyeHue pazoenos, CAMon002o0mosKa
(npopabomka u nomMopeHue 1eKYuoOHH020 Mamepuana u
mamepuana yueOHUKo8 u yueOnvlx nocoouti, N0020mosKa K 117,75 76,75 41
1aOOPAMOPHLIM U NPAKMULECKUM 3AHAMUAM, KOLIOKEUYMAM
um.o.)
Iloozomoeka k sK3ameny (KOHmpoib) 33,6 9 24,6
By npomexyro4Horo KOHTpOJIS: 3auer DK3aMeH
* B TOM YHCIIe TPAKTUYECKasl TIOJArOTOBKA (CM yICOHBIN IIJIaH).
4.2 Conep:kaHue IMCHUNIMHBI
Tabmuna 3
TemaTnuecknil MUIaH y4e0HOM JUCHUIINHbBI
AyauTopHasi pabora Bueayauro
HanMeHoBanune paaue.ﬂ?B M TeM Beero T m3/C | ap [IKP e
AUCHMIINH (YKPYITHEHHO) paGora CP
Pasnen 1 «®usnueckre 0CHOBBI MEXAHUKN 57 6 6 6 39
Pasznen 2 «Konebauusa v BOJIHBD) 16 2 2 2 10
Paznen 3 «MonekynspHas Gusnuka u 36 4 4 4 24
TEPMOIMHAMUKAY
Pazgen 4 «OnekTpuuecTBoy» 34,75 4 4 4 22,75
KonrakTHas paboTa Ha IPOMEKYTOUYHOM 0,25 0,25
koHTpoJie (KPA)
Bcero 3a 2 cemecTp 144 16 16 16 0,25 95,75
Pasnen 5 «Marmetuszm» 50 6 6 8 30
Pasnen 6 «Ontukay 46 6 6 8 26
Paznen 7 «KBanToBas gusuka» 26 2 2 22
Paznen 8 «Snepnast pusuka» 19,6 2 2 15,60
KoHcynpTanmu nepes 3k3aMeHOM 2 2
KoHTakTHas paboTa Ha IPOMEKYTOUYHOM 0,4 0,4
koHTpose (KPA)
Bcero 3a 3 cemecTp 144 16 16 16 2,4 93.6
HToro mo gucuunjinue 288 32 32 32 2,65 189,35




Pa3nen 1 «DPuznyeckre OCHOBBI MEXaHUKH

Tema 1 «Kunemaruka»

[pemqver ¢uzrku. Metoasl Gu3MIecKoro McciaenoBaHus. Ponb (U3NKK B Pa3BUTHU TEXHUKU W BIHSHUC
TEXHUKU Ha paszBuTve (DrBuKH. MexaHHuecKoe IBIDKEHHE Kak MpocTelIas (opma JBIKECHUS MaTepUH.
Knaccrueckast mexanuka. [IpocTpaHCTBO M BpeMs B KJIACCUUECKOM MeXaHWKe. DU3HYECKUE MOJIENH.
Kunemaruueckoe ommcanve IBkeHHs TOYKH. CKOPOCTh M YCKOPEHHE TPU KPUBOJIMHEHHOM JBHKCHHM.
HopmansHoe 1 kacarenbHOE (TaHreHIMATbHOE) YCKOpeHuUsl. JIBIDKeHHe TOYKU MO OKPYKHOCTH. BekTtopbl
YIJIOBOM CKOPOCTH M YIJIOBOTO YcKopeHus.. CBsi3b JIMHEHWHBIX CKOPOCTE€H M YCKOPEHHI C YIJIOBBIMH
CKOPOCTSIMH M YCKOPEHUSIMH.

Tema 2 «/Ilunamuka»

Junamuka. Mexannueckas cucrema. Cina. Macca u umimyise. CoBpeMeHHast TpakToBKa 3akoHOB HbroToHa.
Cunbl B MexaHuke. VIMITylIbC CHCTEMbl MaTepUAIBbHBIX TOYEK. 3aKOH COXpaHeHus! uMIyibea. O0o01eHHas
¢dopmympoBka |l 3akona Herotona. 3akoH BcemupHoro tsroTeHus. LleHTp macc MexaHMYecKou
CUCTEMBI, 3aKOH JIBIKEHU LIEHTpa Macc. J[BH>KEHHE Tell ¢ IEPEMEHHOM MacCOM.

Tema 3 «DHeprus»

OHeprusi Kak yHHMBEpCaIbHAs Mepa pa3inuHbIX (POpM JBIDKEHMS WU B3auMoJeicTBUs. PaboTa CHIIbL
KoHcepBaTBHBIE M HEKOHCEpBATHBHBIE CHIIBI. MoOmHOCTh. KuHernueckass sHEprusi MeXaHM4eCKOU
cuctembl. [loTeHnmanbpHast sHeprust. 3aKOH COXpaHEHUs SHEPTUH B MEXaHUKE. Y Iapbl.

Tema 4 «/luHaMKKa BpalIaTeIbHOTO JBIKEHUSD)

Mowment wunepuuu. Teopema Illteiinepa. MomeHT cuibl. OCHOBHOE YpaBHEHHE JIUHAMUKHU
BpaIaTeIHbHOTO JBIKCHHS TBEPAOTO Tena. KuHeTmdeckas SHEpruisl BpAIIaloIIerocsi U KaTsIIerocs
TBepAoro Tena. PaboTa npy BpalareIbHOM JIBIDKEHUH.

Tema 5 «MoMeHT umMnyJibca

MOMEHT UMITyJIbCa MaTE€PUATbHOM TOYKH, MEXAaHHUYECKOW CHCTEMBbI U Tejla. 3aKOH COXpPAaHECHUS
MOMeHTa umnyibca. OCHOBHOE ypaBHEHHE AWHAMUKH BpAIIaTeIbHOIO JBH)KEHHUS TBEPIOTO Tesia B
0000IIIEHHOM BUIIE.

Tema 6 «Jlepopmarus TBEpAOTO TEa»

Hedbopmarnus B TBepaom Teine. 3akoH ['yka. Koaddumuent [lyaccona. luarpamMmma pacTsikeHUsI.
Tema 7 «MexaHuKa XKUIKOCTEH U ra3oBy

I'uapocratnka Heckumaemort >kuakocTH. [laBmeHume cromda skumkoctd. Cuma ApxuMena.  YcCloBus
wiaBanus Tenl. CTalMOHApHOE TEYEHHE WICATbHOM JKUAKOCTU. YPaBHEHHE HEPa3pbIBHOCTH.
VpaBuenue bepuymnu. Bsskocte skuakoctd. Pexxumbl Tewenuws. Yucno PeitHonbaca.  Metossl
oTpeieNieHus BA3KOCTH.

Pasnen 2 «KonebaHus U BOJTHBIY

Tema 1 «"apMoHHUYECKHE KOJICOAHU

Knaccudukanus xonebanuii. YpaBHeHHE rapMOHUYECKUX KoJeOaHuil. MexaHndyeckue KojeOaHus.
Oueprus konebanuid. [luddepeHumamsHoe ypaBHEHHE TapMOHMYECKUX KojeOaHmil. MasTHUKU.
CBoOoHbIe 3aTyxatolue Konebanus. BeiHykaenHbie konebanus. Pesonanc.

Tema 2 «BoaHbl»

BonnoBoe nBuxenwue. [Inockas rapmoHuueckas BojHa. J[JMHa BOJHBI, BOJHOBOE YHCIO, (a3zoBast
CKOPOCTh. YpaBHEHUE BOJHBL

Pa3nen 3 «MonekyisipHast Gu3MKa U TEPMOJIMHAMHUKA))

Tema 1 «MonekynspHo-kuHetuueckas Teopusi» (MKT)

CraticTi4ecKuii 1 TEPMOJIMHAMMYECKUA METO/Bl HccaenoBaHus. OCHOBHOE YPaBHEHHE MOJIEKYISIPHO-
KUHETHMYECKOM TEOpUM HIealbHbIX ra3oB. TemmneparypHas mkana Llenscus u KenpBuna. Cpemsss
KUHETUYECKass SHEPrusi MOJIEKY1. MONeKyIspHO-KUHETHYECKOE TOJKOBaHWE aOCOIIOTHOM TeMIIepaTyphl.
Pacnipenenennie MakcBenna MoseKynl uAealbHOro rasza. Pacnpenenenue boibumana wu
6apometpudeckas popmyna. CpenHee YUCIIO CTOJIKHOBEHHU U CPEIHSS ITHA CBOOOIHOTO mpobera.
Tema 2 «TepmoauHamMuka

TepMoauHamMuyeckue mapameTpbl. TepMOJMHAMMYECKOE pPABHOBECHME M IMpollecC. YpaBHEHHE
cocTosiHUSL Hjaea’dbHoro rasza. WM3omponeccel. IlepBoe Hawamo TtepmoauHamuku. Pabora raza.
TermooOMeH, KOIMYECTBO TETUIOTHL. BHYTpeHHsIs1 sHeprus WaeaabHOro rasa. Uuceno creneHel CBOOOIBI.
[IpumeHeHre TeEepBOTO Hayala TEPMOJMHAMHUKU K U30mpoleccaMm. AnuabaTHbIl  Tporiecc.
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TermmoemkocTb. YpaBHenue Maiiepa. Koaddmment Ilyaccona. [Tomutponnsiii mporecc. [IMKIbL
Tepmuueckuit KI1/] upxna. TennoBble qpuraresiv, XoaoauibHble MamHbl. Teopema Kapno. Lykn Kapro u
ero KILa Bropoe Hadamo tepmomuHamuku. OOpartiMble W HEOOpPATUMBIC MPOILECCHL. JHTPOITHSL
HepagsenctBo Knaysuyca. OrmnpezeneHre SHTPOITMKM PAaBHOBECHOM CHUCTEMBI Yepe3 TEPMOJAMHAMHUYECKYIO
BEpOATHOCTHL ~ Makpocucrembl. Teopema Hepucra-Ilnanka. Cuabl W NOTEHUMAIbHAS — SHEPTHS
MEKMOJIEKYJSIPDHOTO  B3aUMOJCHCTBHA. YpaBHeHue Ban-nep-Baanbca. M3orepmel Ban-nep-Baansca un
AKCIIEPUMEHTAJIbHBIEC U30TEPMBI.

Tema 3 «SIBieHUs mepeHoca»

SAsnenue nepenoca. duddysus, TemnonpoBoIHOCTb, BHYTPEHHEE TPEHUE.

Paznea 4 «30EKTPUUYECTBOY

Tema 1 «OCHOBBI AIEKTPOCTATUKI

DNEeKTpUYECKUe 3apsa/ibl. 3aKOH COXpaHEeHUs 3apsnoB. BzaumoneiictBue 3apsanoB. 3akoH Kymona.
DNEeKTPOCTaTUUECKOE T0JIE, €r0 XapaKTEePUCTUKU. DKBUIOTEHIMAIBbHBIE TIOBEPXHOCTH U CUJIOBBIE
JIMHUM  DJIEKTpOoCcTaThdeckoro mons. [lpuHmmn cynepnosunmu  noisieid.  [lotok  BekTopa
HaIpsDKEHHOCTH 3JieKTpoctaTtudeckoro mois. Teopema [aycca (ans Bakyyma). IloTeHumanbHbIN
Xapakrep aneKkTpoctatuueckoro noss. Ilonstue nmorennuana. Pacuer pa®oTsl npu nepemerieHun
3apsa B ANeKTpocTtathyeckoMm moje. llupkynsuus BekTopa E 3JIEKTPOCTaTUYECKOTO TOJIS.
Omnpenenenrne pa3HOCTH TMOTEHUHUAIOB B 3JEKTpOCTaTH4YeCKOM Mosie. CBs3b HANpsSKEHHOCTH U
noTeHuuana. ['pagueHt noTeHuuana.

Tema 2 «IIpoBOIHHUKH B 2JIEKTPUYECKOM IOJIEN

[IpOBOJHUKH B DJIEKTPOCTATHYECKOM Tojle. PaBHOBecHMe 3aps0B B IPOBOJHUKE. EMKOCTb
MPOBOJHUKOB M  KOHAEHcaTopoB. CoeluMHEHUs KOHJEHCATOPOB. ODHEPrus 3apsHKeHHOTO
KOHJIGHCATOpa. DHEPrus dJIEKTPOCTaTHUeCKOro nojsi. O0beMHas TUIOTHOCTh YHEPTUH TTOJISL.

Tema 3 «/IM3IEKTPUKH B AIEKTPUUECKOM TOJIE»

Tunel qusnektpukos. [lonspuzanns AUAIEKTPUKOB U €€ BUABL. [101pU30BaHHOCTD IUAIEKTPUKOB.
JlusnekTpuueckass BOCIPUMMYMBOCTD M IMPOHUIIAEMOCTb. BEKTOp 3JIEKTPUYECKOTO CMELIECHHUS.
CBoOoanbie U CBsA3aHHBIC 3apsnbl. Teopema ["aycca mist mosns B audnekTpuke. CEerHETOANEKTPHUKHY.
DIEeKTpUYECKOE I0JI€ B OJHOPOJHOM TUAIEKTPHKE.

Tema 4 «I1oCTOSIHHBIN PTEKTPUUECKUNA TOK»

[ToCTOSIHHBIN 3NEKTPUYECKUH TOK, YCIOBHSI €r0 CYHIECTBOBAHMS U OCHOBHBIE XapaKTEPUCTHKH.
Croponnue cunbl. [lonsarue 3/C u Hanpspkenus. ConpoTHBICHHE MPOBOJIOYHOTO MPOBOJIHUKA.
CoenuHeHns NpOBOAHMKOB. TeMiiepaTypHas 3aBUCHUMOCTb COINPOTHBIIEHUS U €€ KaueCTBEHHOE
oObsicHeHue. CBepXmpoBoaAUMOCTb. 3akoH Oma B HMHTErpajibHOW (opme Uis OJHOPOJHOTO U
HEOTHOPOJHOTO Y4aCcTKOB Ienu, Jutsl mojiHo# 1enu. [IpaBmia Kupxroda. 3akon J[xoyns — Jlenma B
uHTerpayibHON (hopme. MomHocTh Toka. 3akoH Oma u Jlxoyns — Jlenna B auddepeHnuansHon
dbopme. DnexTpuueckuid TOK B MeTaiutax. Kiaccuueckass Teopusi 3JE€KTpONpoBOJHOCTU. TOK B
BaKyyMe. DMUCCHS IEKTPOHOB. ['a30BbIe pa3psiabl.

Tema 5 «DnemMeHTbI (PU3UKHU TBEPJOTO TEIA»

[TonynpoBoanuku. 3oHHast Teopus TBepAoro tena. CoOCTBEHHAs W IpPHUMECHas MPOBOIUMOCTH
MOJIYIPOBOJIHUKOB. J(Ho.

Pa3nea 5 «Maraetusm»

Tema 1 «Maraurocratuka»

MarsuTtHO€E 10JIe U €r0 XapakKTepUCTUKHU. Makpo- U MUKPOTOKU. Bo3nencTBue MarHUTHOIO MOJIA
Ha paMKy C TOKOM M Ha HpPSMOJMHEHHBIA NPOBOJHUK C TOKOM. CHIIOBBIE JMHMM MarHUTHOMN
nHaykuud. CuinoBas KapTMHA MarHUTHOTO TMOJS NPSMOJIMHEHHOTO IPOBOJHUKA C TOKOM M
KpyroBoro BuUTKa. [IpmHuun cynmepnosunny MarHWTHBIX moJiell. 3akoH buo-Casapa-Jlannaca.
Bo3snelictBue mMarHuTHOrO moJig Ha aBrkymuiics 3apsan. Cuna Jlopenma. J[BuwkeHue 3apsiia B
MarHutHoM moJie. Dpdext Xosna. BuxpeBoit xapakrep marHutHoro mnois. Teopema I'aycca u
TEOpEMa O LUPKYJISALUN BEKTOpPa MarHUTHOW MHIYKIMH (B BaKyyMe).

Tema 2 «MarauTHoe 1osie B BELIECTBE»

Hamaranuusanue maraeTukoB. Halpsyk€eHHOCTb MarHUTHOTO IT0JIs. MarHuTHas IPOHULIAEMOCTD U
MarHuTHas BOCHPUUMYMBOCTb. JlMaMarHeTHKH, TIapaMarHeTUKH U ¢eppoMarHeTuku. CBs3b




BeKTOpoB B 1 H. 3aK0H NOJHOTO TOKA /Il MarHUTHOTO 110JI B BenlecTBe. Teopema 0 LUPKYISIUU
BekTopa H.

Tema 3 «DnexkTpoMarHuTHasT UHAYKIIHS

OnextpoMarHuTHass MHAYKUUA. DJIC MHAYKIMM B MOABMKHBIX M HEIMOJBMKHBIX IPOBOJHUKAX.
Bpamenue pamMku B MmarHuTHOM 1oJie. Toku @yko. Camonnaykius. THIyKTUBHOCTH IIPOBOIHHUKA.
3akon Jlenna. B3anmuas wanyknus. Tpanchopmaropsl. PaboTa mo mepemenieHnto MpoBOTHUKA C
TOKOM B MAarHUTHOM II0Jie. ODHEpPrusi MarHUTHOTO Mojisi B cojeHouze. IlnoTHocte sHeprum
MarHUTHOTO HOJIS.

Tema 4 «YpaBHenust Makcseiia»

Buxpesoe anexrpuueckoe nosie. Tok cmemenus. Cucrema ypaBHeHU MakcBeija B UHTErpaibHON
dopme.

Tema 5 «DnexTpoMarHuTHbIE KOJIEOAHUSI U BOJIHBD)

Konebarenbubiit  koHTyp. IlpeoOpazoBaHue »SHEprMM Ha pa3iMyYHBIX »JTamnax KoseOaHus.
HMuddepennnanbupie ypaBHEHUs CBOOOHBIX HE3ATYXAIOMIMX U 3aTyXalOIMHUX KOJIEOAaHUW B HEM H
ux pewmenus. [uddepeHunanbHoe ypaBHEHHME DSJIEKTPOMATHUTHOW BOJHBI M €ro pelleHue.
Ckopocte  pacnpocTpaHenusi  BOiHBL — Bekrop — YmoBa-lloiiHTuHra.  DHepreTuueckue
XapaKTEPUCTUKH 3JIEKTPOMArHUTHBIX BOJH. [lIkana 3nekTpoMarHuTHBIX BOJIH.

Paznea 6 «Onrtukay

Tema 1 «I'eomeTrpuyeckas onTuka»

Onruka. 3akoHBI reoMeTpruyYecKoil onTukH. [losiHOE BHYyTpeHHee oTpaxkeHue. JIMH3bI.

Tema 2 «aTepdepenus BoIH»

WuTtepdepenius cera. Y ciioBUsi BO3HUKHOBEHUSI HHTEpdepeHIIni. MeTo  BEeKTOPHON TuarpaMMsl
JUISL CIIOKEHMSI ABYX WUJIM HECKOJIbKUX BOJIH. [IpuHIMNI nosydeHuss nHTep(epeHIIMOHHON KapTHHBI.
VYcnoBust MakCMMyMOB U MUHUMYMOB. Pa3zHocTh (a3 u pazHocTh xona. MuTepdepeHius B TOHKOM
mnenke. Konpna HeroToHa.

Tema 3 «/Iudpaxius BoIH»

Hudpakuus ceera. [lpunmun [roiirenca-®penens. 3oubpl Openens. Judpakmus Ha Kpyriom
otBepctuu. Judpakmus Ha mmHHONW menu. {udpaknuonHas pemietka. [J1aBHbIe MaKCUMYyMBI.
I'maBHBIC MUHUMYMBI. Pa3pematomas criocoOHOCTb.

Tema 4 «[lonspuzamus BoJH»

[TonsipuzoBanublii cBer. Buapl mnosspuzanuu. CrnocoObl MOTY4YeHHsS MOJSPU30BAHHOTO CBETA.
[IpoxoxkaeHne ecTeCTBEHHOTO CBETa 4epe3 NoJsipu3arop U aHanuzatop. [loBopoT minockoctu
nonspuzanuu. llosnsgpusanus cBera Npu OTPAKEHUU W NPEIIOMIIEHUMH Ha FPaHULE JUAJIEKTPHUKOB.
3akoH bproctepa. J[BoitHOE TydenpenomMieHue.

Tema S «KBaHTOBBIE CBOMCTBA 3JIEKTPOMArHUTHOTO U3TYyYECHUS»

KopmyckynsipHO-BOTHOBO#M Jtyanu3m cBeta. KBaHT cBera. DHeprus U uMItysibc ¢otoHa. BHemHwmiA
dotoaddexr. CBeroBoe naienue. OmnbiThl Jlebenera. Dddext Komnrona. TemnoBoe uzimyueHue.
3akon Kupxroda. AGcomotHo uepHoe Teno. 3akoH Credana-bonbumana. 3akon Buna. TemnoBoe
n3nyuenne. @opmyna Ilnanka. Pacnpenenenue sHepruu B CEKTPe U3IYYEHUS 110 YACTOTE U JUIMHE
BOJIHBI.

Pa3nen 7 «KBanToBas dhusukay

Tema 1 «CtpoeHue atomay

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro anbda-dacturl. Mojenb atoma
Pesepdopna-bopa. DMnupuueckre 3akKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopust bopa. Yposuu
SHEPruM aToMa Bojiopoja. KBaHTOBBIE uKclia: TIaBHOE, OpOUTALHOE, MATHUTHOE.

Tema 2 «DneMeHThl KBAHTOBOW MEXaHUKU»

BonHoBsle cBolicTBa MukpouacTull. [[inHa BosiHbl e bpoiins u ee cBolicTBa. BosHOBas GyHKIMS.
CooTtHoueHue HeonpeaenaeHHocTel [eiizen6epra. Ypasuenue Illpenunrepa.

Paznen 8 «nepnas guzukay

Tema 1 «Slapo u saepHbIe peakun»

CoctaB aTOMHOTO sapa. XapaKTepPUCTUKH siapa. SnepHble Cuiibl. DHEprusi cBs3u sapa. Jledext
Macc. DHepretudeckuil apdexr snepHoit peakuuu. PaguoakTHBHOE M3ITydeHHE U €r0 BUIbI. 3aKOH
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paanoakTUBHOrO pacnanga. Snepusie peakuuu. Jenenue sipep. Cunre3 sanep. [lonstue o
JO3UMETPUU U 3aLIUTE.
Tema 2 «DneMeHTapHbIC YaCTULIBI

OCHOBHBIE KJIACChI 3JIEMEHTAPHBIX YACTHII.

4.3 Jlekunu/1adopaTopHbie/IpakTH4YecKne/ 3aHATHS

Tabnuua 4
Conepxanue JIeKIHiT/J1a00PATOPHOI0 NPAKTUKYMA/IPAKTHYECKUX 3AHATHIA U
KOHTPOJIbHbIE MEpPONPUSITHS

Tema 3 «Oueprus»

NPSIMOJIMHEHHOTO JIBUKCHUS U
CBOOOIHOTO IMaJCHUA HA

Dopmupyembie Bux Koi-Bo
Ne ¥ Ha3BaHuUe JIeKI Ui/ KOMIIETEHIMN | oytposn uacos/
Ne Ha3sanue pasjaeda, 3 HHX
w/n TeMBI JIa00paTOpPHBIX/ NPaKTH1ECKUX HOT0 TS
3aHATUU MeEpoIpus CKast
THS nmoAroTOB
Ka
1 Pasnen 1. «®u3ndecKre OCHOBEI MEXAHUKI 18/0
Tema 1. Jlexus Ne 1.1 «Kunemaruxa» | OIIK-1 (OIIK- 1
«Kunemarukay 1.1, OTIK-1.2)
[Ipaktnueckoe 3ansatue Ne 1.1 | OIIK-1 (OIIK- | Pemenue 1
«Kunematuka 1.1, OIIK-1.2) 3a1a4
Tema 2 Jlexmus Ne 1.2 «/luHamukay OIIK-1 (OIIK- 1
«/lmHaMuKa 1.1, OTIK-1.2)
[Mpaktryeckoe 3ansiTre Ne 1.2 | OIIK-1 (OIIK- | Pemenue 1
«JIuHamuKay 1.1, OIIK-1.2) 3a1a4
Tema 3 «Oueprus» | Jlekiusa Ne 1.3 «Sueprus» OIIK-1 (OIIK- 1
1.1, OTIK-1.2)
[Tpaktruueckoe 3anstue Ne 1.3 | OIIK-1 (OIIK- | Pemenne 1
«DHEPrus» 1.1, OIIK-1.2) 3a1a4
Tema 4 «/Ilunamuka | Jlexmusa Ne 1.4 «J/lunamuka OIIK-1 (OIIK- 1
BpalaTeIbHOTO BpaIIaTEIbHOTO JIBHIKCHUS 1.1, OIIK-1.2)
TIBKCHUS [Tpaktruueckoe 3anstue Ne 1.4 | OIIK-1 (OIIK- | Pemenne 1
«/luHaMuKa BpalaTeIbHOTO 1.1, OIIK-1.2) 3aja4
JIBUKCHUS
Tema 5 «MomeHT Jlexuusg Ne 1.5 «MomeHT OIIK-1 (OIIK- 0,5
HMITYJTHCAY HUMITYJIbCAY 1.1, OIIK-1.2)
[Ipaktuueckoe 3ansatue Ne 1.5 | OIIK-1 (OIIK- | Pemenue 0,5
«MOMEHT UMITyJIbCa» 1.1, OIIK-1.2) 3a;aq
Tema 6 Jlexmus Ne 1.6 «/ledbopmanus | OIIK-1 (OIIK- 1
«lepopmanms TBEPJOTO TEI» 1.1, OTIK-1.2)
TBEPOIO TEJIay [Ipakrtuyeckoe 3anstre Ne 1.6 | OIIK-1 (OIIK- | Pemenue 1
«Jleopmarnus TBepmoro texa» | 1.1, OITK-1.2) 3a/1a4
Tema 7 «Mexanuka | Jlexmus Ne 1.7 «MexaHuka OIIK-1 (OIIK- 0,5
JKUJAKOCTEN U ra3oB» | JKUIAKOCTEU U ra3oBy 1.1, OIIK-1.2)
[Ipaktuueckoe 3ansatue Ne 1.7 | OIIK-1 (OIIK- | Pemenue 0,5
«MexaHHuKa >KHIKOCTEH U 1.1, OIIK-1.2) 3a;ay
Ta30B»
Tema 1. Jlaboparopnas pabota Ne 1.1 OIIK-1 (OIIK- | 3ammrta 2
«Kunemaruka» «M3yuenne newxenus tenamo | 1.1, OIIK-1.2) | mabopato
Tema 2 HAKJIOHHOM TIIOCKOCTHY» UITU PHBIX
«IuHamuka «3yuyeHne 3aKOHOB pabort
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dopmMupyeMble B Koa-Bo
Ne u Ha3BaHMe JeKmmii/ KOMHETEHIMH | yoprposn uacoB/
Ne Haspauue paznena, J1a00PaTOPHBIX/ MPAKTHYECKUX HOTO -
n/m TeMbI . npaKTue
3aHATHH Meponpus cKast
THSI NOATOTOB
Ka
MamuHe ATBYIa» WU
«3ydyeHre KHUHEMAaTUKU U
JTMHAMHKH TIOCTYIATEIIBHOTO
JIBW>KeHUs» uin «3mepenue
ko3 dunmenTa TpeHus
KauCHUS
Tema 4 «/lunamuka | Jlaboparopnas padota Ne 1.2 OIIK-1 (OIIK- | 3amwura 2
BpaIlaTeIbHOrO «3yueHue 3akoHa 1.1, OIIK-1.2) | naboparo
TIBUKCHUS COXPAHEHHUS SHEPTUH C PHBIX
Tema 5 «MomeHT MMOMOIIBI0 MASITHUKA pabot
HAMITYJIbCa Makcemta» nnm «M3ydenue
Tema 6 OCHOBHOT'O 3aKOHA TUHAMUKHU
«dedpopmanus BpAIaTeIbHOTO JBMKCHHUS C
TBEPJIOTO TEJIa MTOMOIIBIO0 MasITHUKA
O6epOexay
Tema 7 «Mexanuka | JlabopatopHas padora Nel. 3 OIIK-1 (OIIK- | 3ammuTa 2
KHUJIKOCTeH U ra3oB» | «Omnpenenenune koapdurmenrta | 1.1, OTIK-1.2) | maboparo
BSI3KOCTH KHUJIKOCTH METOJIOM PHBIX
TEUYEHUS Yepe3 Y3KUI KaHa» pabot
unu «Onpenenenue
Kod(durreHTa BI3KOCTH
KUIAKOCTH METOJIOM
Ma/IA0IIEro MapyuKa» Win
«Omnpenenenue kodddurmenTa
BS3KOCTH BO3JIyXa»

2. Pasnea 2. «KonebaHusg 1 BOJIHEBD) 6/0
Tema 1 Jlekmus Ne 2.1 OIIK-1 (OIIK- 1
«"apmoHUYeckue «["apmonnyeckue konebanus» | 1.1, OIIK-1.2)

KoJie0aHUs» [Tpaktuueckoe 3ansatue Ne 2.1 | OIIK-1 (OIIK- | Pemenue 1
«["apmonnyeckue konebanus» | 1.1, OIIK-1.2) 3aja4

Tema 2 «BoaHBI» Jlexnust Ne 2.2 «BomHby OIIK-1 (OIIK- 1

1.1, OTIK-1.2)

[Ipaktuyeckoe 3anstre Ne 2.2 | OIIK-1 (OIIK- | Pemenue 1
«BomHbD 1.1, OIIK-1.2) 3a;ay

Tema 1 Jlaboparopnas padota Ne 2.1 OIIK-1 (OIIK- | 3ammrta 2

«"apmoHUYecKue «3yueHne cBOOOIHBIX 1.1, OTIK-1.2) | maboparo

KoJieOaHus» KoJ1e0aHUI MPY>KUHHOTO PHBIX

Tema 2 «BomHb» MasiTHUKa» uiu «OrpeneneHue pabot

MIPUBEAEHHON JUTUHBI
bU3NYECKOTO MAsITHUKA U
YCKOPEHHMS CUJIIBI TSKECTH
i «/3yyeHne BOITHOBBIX
SIBJIEHUW HA TIOBEPXHOCTH
BOJbD WM «M3yueHue
3BYKOBBIX BOJIH» WJIU
«3yueHne coOCTBEHHBIX
KOJIe0aHUM CTPYHBI»
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dopmMupyeMble

KoJa-Bo

Bun
Ne u Ha3BaHMe JeKmmii/ KOMHETEHIMH | yoprposn uacoB/
Ne Ha3zpanue pa3aeana, 3 HIX
u/n TeMEI JIa00paTOpPHBIX/ NPaKTHECKUX HOI0 T
3aHATHH Meponpus cKast
THSI NOATOTOB
Ka

3. Paznen 3. «MonekymsipHas pusrka u 12/0
TEPMOIUHAMHKA
Tema 1 Jlexums Ne 3.1 OIIK-1 (OIIK- 1
«MonexynspHo- «MonekynspHo-kunerndeckas | 1.1, OIIK-1.2)

KUHETHYECKast TEOPUS»
teopusi» (MKT) [Ipaktuyeckoe 3anstre Ne 3.1 | OIIK-1 (OIIK- | Pemenue 1
«MomnekynspHo-kunetndeckas | 1.1, OITK-1.2) 3a1a4
TEOPUS
Tema 2 Jlexumst Ne 3.2 «OcHOBBI OIIK-1 (OIIK- 1
«Tepmonunamuka» | TepMoanHaMuku. Ilepsoe 1.1, OIIK-1.2)
HAYaJI0 TEPMOIMHAMUKIY.
ITpaktiueckoe 3anarue Ne 3.2 | OIIK-1 (OIIK- | Pemenue 1
«Monekynspao-kuaerndeckas | 1.1, OITK-1.2) 3aja4
TEOPUS
Jlexmus Ne 3.3 «Btopoe n OIIK-1 (OIIK- 1
TpeThe HAYaJo 1.1, OTIK-1.2)
TEpMOJAWHAMHKH. PeabHbie
ra3pD»
[Tpaktuueckoe 3ansatue Ne 3.3 | OIIK-1 (OIIK- | Pemenue 1
«Bropoe u TpeThe HavYao 1.1, OIIK-1.2) 3amad
TepMOJIUHAMUKU. PeanbHbie
rasbi»
Tema 3 «SIBienus Jlexmus Ne 3.4 «SIBinenns OIIK-1 (OIIK- 1
epeHoca IEPEHOCay 1.1, OIIK-1.2)
[Tpaktuueckoe 3ansatue Ne 3.4 | OIIK-1 (OIIK- | Pemenue 1
«SIBneHus nmepeHoca 1.1, OIIK-1.2) 3a/1a4
Tema 1 Jlaboparopnas padota Ne 3.1 OIIK-1 (OIIK- | 3ammwuTta 2
«MonekynspHo- «OmnpeneneHue OTHOMIECHUS 1.1, OIIK-1.2) | maGoparo
KHHETHUYecKast TEIUIOEMKOCTEH BO3/ayXa Npu PHBIX
teopusi» (MKT) MOCTOSTHHOM JIaBJICHUH U pabor
Tema 2 MOCTOSIHHOM 00BeMe» WU
«Tepmoannamuka» | «OnpeneneHue
YHUBEPCAIBHOM I'a30BOU
MOCTOSIHHOM» WU
«HccnenoBanue
H30IPOIECCOB)
Tema 3 «SIBnenus Jlaboparopnas padota Ne 3.2 OIIK-1 (OIIK- | 3ammrta 2
IepeHoca» «Uccnenosanue teroemkoctu | 1.1, OIIK-1.2) | maboparo
TBEPJIOTO TeNay» WIH PHBIX
«Onpenenenue kKodppureHTa pabot
TETIONPOBOJHOCTH BO3IyXa»

4.  Paspgea 4. «DNEKTPUUECTBOY 12/0
Tema 1 «OcHOBBI Jlexrust Ne 4.1 «OcHOBBI OIIK-1 (OIIK- 1
JJIEKTPOCTATUKU JIIEKTPOCTATUKU» 1.1, OIIK-1.2)

[Ipaktuyeckoe 3anste Ne 4.1 | OIIK-1 (OIIK- | Pemenue 1
«OCHOBBI 2JIEKTPOCTATUKI 1.1, OIIK-1.2) 3a1a4
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dopmMupyeMble B Koa-Bo
Ne u Ha3BaHMe JeKmmii/ KOMHETEHIMH | yoprposn uacoB/
Ne Haspauue paznena, J1a00PaTOPHBIX/ MPAKTHYECKUX HOTO -
n/m TeMbI . npaKTue
3aHATHH Meponpus cKast
THS MOATrOTOB
Ka
Tema 2 Jlexuus Ne 4.2 «IIpoBoanuku u | OIIK-1 (OIIK- 1
«IIpoBOTHUKH B JUDIIEKTPUKU B | 1.1, OIIK-1.2)
AIIEKTPUUYECKOM NIEKTPUYECKOM T10JIE»
HoJxe» [Ipaktuyeckoe 3anstae Ne 4.2 | OIIK-1 (OIIK- | Pemenue 1
Tema 3 «[IpoBoanuku u qudnektpuku | 1.1, OIIK-1.2) 3aja4
«{udneKTpUKH B B DJICKTPUYECKOM I10JIE»
ANIEKTPUUYECKOM
0JIe»
Tema 4 Jlexuss Ne 4.3 «llocrosHusiii | OIIK-1 (OIIK- 1
«IlocTossHHBIN JIEKTPUYECKUN TOK» 1.1, OTIK-1.2)
dneKTpuueckuii TOk» | [Ipaktuueckoe 3anstue Ne 4.3 | OIIK-1 (OIIK- | Pemenne 1
«[locrosubIit anekrpuueckuii | 1.1, OIIK-1.2) 3a1a4
TOK»
Tema S «Onementor | Jlekua Ne 4.4 «3nements | OIIK-1 (OIIK- 1
(hbM3UKH TBEPJIOTO (bU3MKH TBEPJIOTO TEJIa» 1.1, OIIK-1.2)
Tena» [Ipaktueckoe 3anstue Ne 4.4 | OIIK-1 (OIIK- | Pemenue 1
«nementsl pusuku TBepaoro | 1.1, OIMK-1.2) 3a1a4
Tena»
Tema 1 «OcHOBBI JlaGopartopnast padota Ne 4.1 OIIK-1 (OIIK- | 3ammuTa 2
ANEKTPOCTATUKIY «M3ydenne Tonorpadumn 1.1, OIIK-1.2) | maGoparo
Tema 2 JJIEKTPUYECKOTO MOJISH WIIH PHBIX
«IIpoBogHUKY B «OnpeneneHrne eMKOCTH pabor
ANEKTPUUYECKOM KOHJIEHCATOPa C TIOMOIIIbIO
oJie» 0aNTMCTUYECKOTO
Tema 3 rajbBaHOMETpa»
«dudnekTpuku B
ANEKTPUUECKOM
oJIe»
Tema 4 Jlaboparopnas padota Ne 4.2 OIIK-1 (OIIK- | 3ammwuTta 1
«ITocTosiHHBIN «3mepenue conpoTUBICHUS 1.1, OIIK-1.2) | maGoparo
ANEKTPUYECKHUI TOK» | METOJI0M MOCTOBOM CXEMBI» PHBIX
Tema 5 «DOnemeutsr | nnu «McciaenoBanue nojie3HoM pabor
(bU3UKH TBEPJIOTO MOIITHOCTH U Kod(duimeHTa
Tena» MOJIE3HOTO JCUCTBUS
HUCTOYHUKOB MOCTOSHHOTO
Toka» unu «MccnenoBanue
BOJIbT-aMIEPHOM
XapaKTePUCTUKHU
II0JIYTIPOBOTHUKOBOT'O IMO/1a»
Paznener Ne 1 - 4 KonTponpHas pabota o OIIK-1 (OIIK- | KOHTpOJIb 1
paznenam 1 -4 1.1, OIIK-1.2) Has
pabota
5. Paznen 5. «Marnetusm» 20/0
Tema 1 Jlexmus Ne 5.1 OIIK-1 (OIIK- 2
«Marnurocratuka» | «MarsurocraTuka» 1.1, OIIK-1.2)
[Ipaktuyeckoe 3anstue Ne 5.1 | OIIK-1 (OIIK- | pemienue 2
«MargauTocTaTHUKa 1.1, OIIK-1.2) 3a;au
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dopmMupyeMble B Koa-Bo
Ne u Ha3BaHMe JeKmmii/ KOMHETEHIMH | yoprposn uacoB/
Ne HazBanmue pasnena, 3 HUX
u/n TeMEI JIa00paTOpPHBIX/ NPaKTHECKUX HOI0 T
3aHATHH Meponpus cKast
THSI NOATOTOB
Ka
Tema 2 «Marnutraoe | Jlekuus Ne 5.2 «MarautHoe OIIK-1 (OIIK- 2
I10JI€ B BELIECTBE» I10JI€ B BEIIECTBE. 1.1, OIIK-1.2)
Tema 3 DneKTpoOMarHuTHas
«DIEKTPOMArHUTHAS | WHAYKIIUSD)
HHYKLIHS [Ipaktuyeckoe 3anstue Ne 5.2 | OIIK-1 (OIIK- | pemenue 2
«MaruuTHOe 1ojie B Bemectse. | 1.1, OIIK-1.2) 3aja4
DneKTpoMarHuTHas
WHIYKITHSD)
Tema 4 «YpaBuenus | Jlexuus Ne 5.3 «YpaBHeHUs OIIK-1 (OIIK- 2
Makcgermna Makcgenna. 1.1, OTIK-1.2)
Tema S DNIEeKTPOMarHUTHBIE
«DNEKTPOMArHUTHBI | KOJIEOAHUS Y BOJHBD»)
e KoJie0aHus U [Ipaktnyeckoe 3ansTre Ne 5.3 | OIIK-1 (OIIK- | pemienne 2
BOJIHBI» «YpaBHeHus: Makcaea. 1.1, OTIK-1.2) 3a1a4
DJIEKTPOMArHUTHbBIE
KOJICOaHMS U BOJTHBI
Tema 1 Jlabopatopnast pabota Ne 5.1 OIIK-1 (OIIK- | 3ammuTa 4
«Marnaurocratukay | «OnpeneneHue 1.1, OIIK-1.2) | maboparo
Tema 2 «MarouTHoe | TOPU30HTAIBHOM PHBIX
T10JI€ B BEUIECTBE COCTaBIIAIOIIEH pabor
HaANPSHKEHHOCTH MarHUTHOTO
noJist 3emam» win «CHATHe
NeTJIM THCTepe3uca
(beppOMarHUTHOTO CTEPXKHS C
MTOMOIIIBIO ocHrIIIorpada»
Tema 3 Jlaboparopnas padota Ne 5.2 OIIK-1 (OIIK- | 3ammwmTta 4
«QnexrpomaruuTHas | «M3ydenue marautroro moist | 1.1, OIIK-1.2) | maGoparo
WHTYKIIHS cosieHounia» umu «M3yuenue PHBIX
Tema 4 «YpaBHEHUS | SBJICHUS B3aUMHOUN MHIYKIIUU» pador
Makcaemna»
Tema 5
«QNeKTPOMarHUTHBI
€ KoJie0aHus u
BOJIHBD)

6. Paznen 6. «OnTukay 20
Tema 1 Jlekmus Ne 6.1 OIIK-1 (OIIK- 2
«I"eomeTpuyeckas «l"'eomeTpHryecKas ONTHKA. 1.1, OTIK-1.2)

OTITUKA» WNurtepdepentus BoaH»

Tema 2 [Ipaktuyeckoe 3anste Ne 6.1 | OIIK-1 (OIIK- | pemenue 2
«HTepdepennus «I"eomeTpuueckas ONTHKA. 1.1, OTIK-1.2) 3a1a4

BOJIH» Wurepdepentus BOIH»

Tema 3 Jlexuus Ne 6.2 «udpakius OIIK-1 (OIIK- 2
«udpaxkius BoaH» | BosH. [lossspusanys BOJIH» 1.1, OIIK-1.2)

Tema 4 [Ipaktuyeckoe 3anstue Ne 6.2 | OIIK-1 (OIIK- | pemienue 2
«Ilonsgpuzanus «dudpaxius BoJH. 1.1, OIIK-1.2) 3a1a4

BOJIH» [onsipuzanus BOJTH»

Tema 5 «KBantoBbie | Jlekmus Ne 6.3 «KBanToBBIE OIIK-1 (OIIK- 2
CBOMCTBA cBoiicTBa ’nekrpomaruutHoro | 1.1, OIK-1.2)
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®Dopmupyembie B Kou-Bo
Ne u Ha3BaHMe JeKmmii/ KOMHETEHIMH | yoprposn uacoB/
Ne HazBanmue pasnena, 3 HUX
u/n TeMBI JIa00paTOpPHBIX/ NPaKTHECKUX HOI0 T
3aHATHH Meponpus cKast
THSI NOATOTOB
Ka
AIEKTPOMArHUTHOTO | U3ITyYCHUS»
H3JIyCHUD) [Ipaktuyeckoe 3anstue Ne 6.3 | OIIK-1 (OIIK- | pemenune 2
«KBaHTOBBIC CBOWCTBA 1.1, OIIK-1.2) 3aa4
AJIEKTPOMArHUTHOTO
U3ITyYCHUS
Tema 1 Jlaboparopuas pabota Ne 6.1 OIIK-1 (OIIK- | 3ammuTa 4
«['eomerpuueckas «OrnpeneneHue noxkasarenen 1.1, OIIK-1.2) | naboparo
ONTHKA» PETOMIICHUS )KHJIKOCTEH ¢ PHBIX
Tema 2 MOMOIIBIO PEPPAKTOMETPA» pabort
«HTEphepeHus wm «Onpenenenue paguyca
BOJIH» KPUBU3HBI JIMH3BI C TIOMOIIBIO
Tema 3 koJier; HeroroHay miu
«Andpaxmus «Onpenenenue IIUHBI
Tema 4 CBETOBOM BOJIHBI C ITOMOIIBIO
«Ilonsapuzanus TU(GPAKIIMOHHOMN PEIIeTKI
BOJIH»
Tema 5 «KBanrtoBbie | JlabopaTopHas padora Ne 6.2 OIIK-1 (OIIK-| 3amwura 4
CBOICTBa «IKCIEPUMEHTaIbHOE 1.1, OIIK-1.2) | maboparo
AJIEKTPOMArHUTHOTO | M3Y4YEHHE 3aKOHOB TEIJIOBOTO PHBIX
W3ITy4EHUSD U3ITyYCHUS» WIH pabort
«HccnenqoBanre BAKyyMHOTO
dboTOdIEMEHTa» W
«HccnenoBanue n3mydeHUs
a0COJIIOTHO TBEPJIOTO TEJIa»
w «VccnenoBanue BHELTHETO
doTodrpdexrar

7. Pa3nen 7. «kKBanTtoBas pusuka» 4/0
Tema 1 «Ctpoenue | Jlekiusa Ne 7.1 «Ctpoenue OIIK-1 (OIIK- 2
aToMay aToMa. DJIE€MEHTbl KBAaHTOBOM 1.1, OIIK-1.2)

Tema 2 «DneMEHTbl | MEXAHUKN»

KBaHTOBOM [Ipaktuyeckoe 3anstue Ne 7.1 | OIIK-1 (OIIK- | pemenue 2

MEXaHUKHU» «Ctpoenue aroma. Dnementsr | 1.1, OITK-1.2) 3a1a4
KBAaHTOBOI MEXaHUKW)

8. Pa3nen 8. «Snepnas puzuka» 4/0
Tema 1 «Sapo u Jlexumst Ne 8.1 «Slapo u OIIK-1 (OIIK- 2
SIZIEPHBIEC PEAKLUUW» | SIEPHBIC PEAKLUH. 1.1, OTIK-1.2)

Tema 2 DneMEeHTapHbIE YaCTUIIBI»
«DneMeHTapHbIe [Ipaktnueckoe 3anatue Ne 8.2 | OIIK-1 (OIIK- | pemenue 1
YJaCTULIBDY «S1Ipo ¥ AnepHbIE peakLuu. 1.1, OIIK-1.2) 3a7a4
DneMEeHTapHbIE YaCTUIIBI»
Paznensr Ne 5 - 8 KonTponpHas paboTa no OIIK-1 (OIIK- | KOHTpOJIb 1
paznenam S - 8 1.1, OIIK-1.2) Has
pabota
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Tabmuna 5

Hepeqeﬂb BOINPOCOB IJisl CAMOCTOATC/ILHOI0 M3YIYCHHU ST THCIHTUIIJIMHBI

Ne Ha3Banmue
. /;1 pasnena, | IlepeyeHb paccMaTpuBaeMbIX BONPOCOB I CAMOCTOSTEIHLHOI0 U3yYeHHs
TeMbl

Pa3nean 1

1. | Tema?2 3aKOH BCEMUPHOIO TAroTeHus. LIeHTp Macc MexaHUUYECKO! CUCTEMBI, 3aKOH
JIBIDKCHUS 1IeHTpa Macc. J[Brmkenue e ¢ nepementoii macco (OITK-1 (OITK-
1.1, OIIK-1.2))

Paznes 2

1. | Tema?2 [Tnockass rapmMoHMyeckas BoyiHA. JlMHA BOJIHBI, BOJHOBOE YHMCIO, (hazoBast
ckopoctb. YpaBuenue Bosubl (OITK-1 (OIIK-1.1, OIIK-1.2))

Pazgen 3

1. | Tema?2 [Ipumenenne mnepBoro Hayaia TepMoauHamMuku K wuzonporeccam (OIIK-1
(OIIK-1.1, OIIK-1.2))

Paznea 4

1. | Tema3 Onextpuueckoe mojie B ogHopoaHoMm auaniekrpuke (OINK-1 (OIIK-1.1, OIIK-
1.2))

Pa3nes S

1. | Temab DHepreTuyeckue XapakTepucTuku anekTpomMarautHbeix BosH (OIIK-1 (OIIK-1.1,
OIIK-1.2))

Pa3nen 6

1. | Temal | JIunser (OTIK-1 (OIIK-1.1, OTIK-1.2))

Paznen 7

1. |Temal DOMIUpUYECKUE 3aKOHOMEpPHOCTH B aroMmHbIX crekrpax (OIIK-1 (OIIK-1.1,
OIIK-1.2))

Pazgea 8

1. | Tema?2 | OcHoBHBIE K1acch dnemenTapHbix yactun (OIK-1 (OIIK-1.1, OIIK-1.2))

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Tabmuma 6
HpI/IMeHeHI/Ie AKTHUBHbBIX U HHTCPAKTUBHBIX Oﬁpa30BaTe.leHle TEXHOJOIr Ui
HaumeHnoBanue
HCIO0JIB3yeMBbIX
e AKTHBHBIX H
n/-n Tema u popma 3aHATHSA MHTEPAKTHBHBIX
o0pa3oBaTeIbHbIX
TeXHOJIOTHH
(popm 00yueHus)

1. | JIaGopatopnas pabora Ne 1.1 JIP | PaGota B ManbIx
«M3ydeHue JABWKEHHMS Tejla IO HAKJIOHHOM IJIOCKOCTH» WIH rpymnmnax
«M3ydyeHue 3aKOHOB NPSMOJMHEWHOTO IBWKEHHMS M CBOOOJHOTO
najeHus Ha MamuHe ATByna» uian «M3yueHue KUHEMAaTUKU H
JUHAMUKU ~ TIOCTYNATEJbHOTO  JBIKEHWs» uian  «M3MmepeHue
Kod(hduIMeHTa TPEHUS KAaUSHUS»

2. | Jlabopatopnas padora Ne 1.2 JIP | PaGota B mMaibIx
«M3ydyeHue 3akoHa COXpAaHEHHMsS HHEPIrUU C IOMOIIBIO MAasTHHKA rpymnmnax
MakcBemnay win  «/3ydeHHe OCHOBHOTO 3aKOHAa JUHAMUKHU
BpalaTebHOIO ABIKEHHS ¢ MOMOIIbI0 MassTHUKA OGepbexar

3. | Jlabopatopnas pabota Ne 1.3 JIP | PabGota B MaJbIx
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HaumenoBanue

HCIOJIb3YeMbIX
Ne AKTHUBHBIX H
w/n Tema u ¢popma 3aHATHS HHTEPAKTHBHBIX
o0pa3oBaTe/IbHBIX
TEXHOJIOTHH
(¢hopM 0OyueHus)
«Ompenenenne kodpPuIMEHTa BI3KOCTH JKUIKOCTH METOJIOM rpymnmnax
TEUCHHS 4Yepe3 y3kuid KaHam»y win «OmpeneneHue kodddunmeHTa
BA3KOCTH  KHJAKOCTH METOJOM TaJalollero  IIapuka»  WIN
«Onpenenenue ko3pPUIMEHTa BI3KOCTH BO3TyXa)

4. | Jlaboparopuas pabota Ne 2.1 JIP | PaGorta B MasbIx
«3yueHnne cBOOOAHBIX KOJIEOAHMM TNPYKUHHOTO MASTHHUKA» WIH rpymnmnax
«Omnpenenenre TPUBEAEHHOW ITUHBI (PU3UYECKOTO MAasTHUKA U]

YCKOPEHUST CWIIBI TSDKEeCTH» WiH «VI3ydeHue BOJHOBBIX SBJICHUH HA
MOBEPXHOCTH BOJBD» WM «V3ydeHHe 3BYKOBBIX BOJIH» WIIH
«M3yueHne coOCTBEHHBIX KOJIEOAHUH CTPYHBI»

5. | JJaboparopnas padota Ne 3.1 JIP | Pabota B Masbix
«OmnpezeneHne OTHOMICHHUS TEIUIOEMKOCTEH BO3yXa IpH TpyIIax
MTOCTOSTHHOM JIABJICHUH U TIOCTOSIHHOM 00beMe» min «OrpeeneHune
YHUBEpCAIbHOM Ia30BOM MocTositHHON» nin «MccnenoBanue
H30TIPOIIECCOBY

6. | JlaboparopHas pabora Ne 3.2 «lccnenoBanne TEIIOEMKOCTH JIP | PaGota B MaJbIx
TBepJ0TO Tenmay win «Onpeaenenue kodpduimenrta rpymnmnax
TEIJIONPOBOAHOCTH BO3AYyXa»

7. | JJaboparopnas padota Ne 4.1 «3yuenne Tonorpaduu JIP | PaGoTta B MaJbIx
ANEKTpUYECKOro nojs» win «OnpeaeneHue eMKOCTH KOHJeHcaTopa rpymnmax
C TIOMOIIIBI0 OAJTMCTUYECKOTO raJIbBAHOMETPA»

8. | JlJaboparopnas padota Ne 4.2 «M3mepenne conporusienus metonom | JIP | PaboTa B masbIx
MOCTOBOM cxembl» uin «HccienoBanue mojae3Ho MOIHOCTH U rpymnmax
ko3¢ duIMeHTa NOoJIe3HOro IEHCTBUS UCTOYHUKOB MOCTOSIHHOTO
Toka» unm «VccnenoBanue BOJIbT-aMIIEPHOM XapaKTEPUCTUKHI
MIOJIYIIPOBOIHUKOBOTO AHOAA»

9. | JIaboparopnas padota Ne 5.1 «Onpenenenrne ropu30HTAIBHON JIP | PaGoTa B Masbix
COCTaBIISAIONIEH HAMPSHKEHHOCTH MAarHUTHOTO TOJIs1 3eMJIN» WIIN rpymnmnax
«CHsITHE MeTJIH rucrepesuca GeppoMarHUTHOTO CTEPKHS C
MOMOIIBI0 OcMILIOrpada»

10. | JJTabopaTtopHas pab6ota Ne 5.2 «3ydeHre MarHuTHOTO MOJIS JIP | PaGota B MasbIx
cosieHon1a» unn «M3ydyeHue siBIeHUs] B3aUMHOM MHTYKIIHH » rpymnmnax

11. | JJabopatopHas pabdota Ne 6.1 «Onpenenenue nokazatenei JIP | PaGota B MasbIx
MIPEIOMIICHUS KUAKOCTEH C MOMOIIBIO pePpakTOMETpa» HIIn rpymnmnax
«OrmpeneneHue paanyca KPUBU3HBI JIMH3BI C TOMOIIBIO KOJIEIl
Herotonay unm «Onpenenenne ATUHBI CBETOBOM BOJIHBI C TIOMOIIIBIO
T(PAKIIMOHHON PEIISTKID)

12. | JIaGopatopHas pabora Ne 6.2 «DKcriepuMeHTaIbHOE U3yYEeHUE JIP | PaGota B ManbIx

3daKOHOB TCIJIOBOT'O U3JTYUCHUS» UIIN «HccnenoBanue BaKyyMHOT'O
(I)OTOSJ'ICMGHT&» nmm «MccaenoBanue CIICKTpa U3JTYUCHUA BCIICCTBA
C IIOMOIIBIO CIICKTPOCKOIIA» UJIN «HccaenoBanye BHEIIHETO

dboTorhdhexrar

rpymnmnax
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6. Tekyuuii KOHTPOJIb YCNIEBA€MOCTH M MPOMEKYTOUHAS ATTeCTALUS 0
UTOraM OCBOCHHUS JUCUHUIIMHbBI

6.1. TunoBble KOHTPOJIbHBbIE 3aJaHNSI UM UHbIE MATEPHUAJIbI, HEO0X0AUMbIE
JJIS OEHKH 3HAHUI, YMEHUH U HABBIKOB M (WIH) ONbITA 1eATEJIbHOCTH

TunoBkle 3a1aun 715 3alIUTHI TA00PATOPHOU pabOTHhI, JJIsl IK3aMEHOB.

Tunosble 3a7a4u 1o pasaey 1.
1.MarepuanpHasi TOYKAa JBHXKETCS B IPOCTPAHCTBE COTJIACHO YpPaBHEHUSIM: X(t) =5t (m),

Y(t) =4 - 2t? (/I/l), Z(t) =3t —4t° (M) Haiiti Moynu CKOpOCTH U YCKOPEHUSI TOUKH B MOMEHT
BpeMeHn t =1c.

2.Kaxoif yroJyi cocTaBisieT BEKTOP IOJIHOTO YCKOPEHHS TOYKH, JIeKalel Ha 000Jic MaxOBHKa, C
paauycoM MaxoBuka uepe3 t =1.5C mocne Havana ABmkeHHs? YTII0BO€ YCKOpEHHE MaXxOBHKa

&=0.77 paol c®.

3.Haiitn m3MeHeHHe UMIyibca mapuka mMacckl M =100 mpu ymape o 3eMIII0 M KOJUYECTBO
BBIJICIIMBILEHCS TEIUIOTHI, eciii OH nazgaeT ¢ BoicoTel N, = 200 cum, a mocne ynapa mogHuMaeTcs
Ha BbicoTy h, =180 cm.

4. TonkocTeHHBIH mwiMHAp auamerpoM D =30cm u maccoil m =12 ke Bpamjaercss COTrJIacHO

ypasuermio ¢(t)= A+ Bt +Ct%, rne A=4 pao, B=-2 paolc,C=0.2 padlc®. Oupenenuts
JEHUCTBYIONTUI HA UJIUHAP MOMEHT cuil M B MOMeHT BpeMenn t =3 ¢ .

5.JlaBneHue BOJbI, TEKYyLIEH MO TOPU3OHTAIBHOW TpyOe, MpU HU3MEHEHUU IUIOMAAN CEYCHUS
yBenmuuwiioch Ha 350 Ila. OnpenenuTh M3MEHEHUWE CKOPOCTH TEYEHHUS, €CIM HadallbHas
CKOPOCTh cocTaBisiia 1,5 m/c.
Tunosble 3a1a4M 1Mo pasaery 2.
1.®dusnuecknii MasTHUK B BHUIE TOHKOTO CTepxHsA uHOW | =120 cm komebnercss OKoJIo

TOPU30HTAIBHOM OCH, NEPHEHAMKYISIPHON CTEP>KHIO, M HAXOMSIIECHCS Ha PACCTOSIHUM a OT
cepenuHbl ctepkHsA. [Ipu kakom 3HaueHun a mnepuoj KojebaHuid T UMeEeT HavMeHbIIee
3HaueHue? Haiitu ero.

2.0npenenuTs MepHoj] KoJiedaHW W MaKCUMajbHYIO CKOPOCTh  JBHIKEHHS  Ipy3a

. T
MaTeMaTHYEeCKOTO MasiTHUKA, COBEPIIAIOIIETO KojieObanus mo 3akoHy X = 0,2-Sin (Zﬂt - gj M.

3.Uemy paBHa NpHUBeAEHHas AJUMHA (PU3UUYECKOTO MASATHUKA, COCTOSIIET0 M3 TOHKOI'O CTEpPXKHS
Mmaccoit 1 kr pmHoi 80 cM, MOJBEIIEHHOTO Ha OCH, OTCTOSIICH Ha OJIHY YETBEPTYIO JUIMHBI OT
OJIHOTO U3 €ro KOHI0B?

4.0Onpenenutsb JUHY BOJHBI yactoToi 50 ['m1, ecnu 3a 10 ¢ oHa npeogoneBaet 3 k.

Tunosble 3a1auM Mo pasaery 3.

1. KonnuecTBo BeuiectBa renus v =1,5 monb, Temnepatrypa T = 120 K. Onpenenuts cymmapHyto
KHHETHUYECKYI0 3Hepruto Ex nmocrynareabHOro ABUKEHHS BCEX MOJIEKYII 3TOTO rasa.

2. OnpenenuTh CpeAHIO JUIMHY CBOOOAHOTO mpoOera A MOJEKYlbl a3oTa B COCyHe
BMecTUMOCTBIO V = 5 1. Macca raza m = 0,5 . DddekruHblii quamerp Monekyss d =0,3-10°
M.

3. Uemy paBHO U3MeHeHue 3HTponuu 10 r Bo3ayxa Npu H30TEPMUUYECKOM PACHIMPEHHH OT 3 10 8
n?

4. ITpu BbICOKOW Temreparype IMOJIOBHHA MOJIEKYJ a30Ta JUCCOLMMpOBaja Ha aToMmbl. Yemy
paBHa yaenbHas TermioeMKocTh Cp MpH MOCTOSHHOM JaBJIEHUH B 3TUX ycinoBusx? Haiitu
noka3aTelnb agualaThl.

Tunossle 3a7a4u no pasaedny 4.

1.Tpu TO4yeuHbIX 3apsaaa g, 2q, -q HaXOIATCA Ha OJHOM MPSIMOi, pacCTOSHUS MEXY COCETHUMHU

3apsiiamu paBHO d. HaliTu HanpspKEHHOCTH AIIEKTPUYECKOTO TMOJIsl B TOUKE Ha 3TOH ke MpsAMOn
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Ha paccTossHUM d OT OTPHUIIATEIBHOTO 3apsiia

2.B BepmmHax TpeyrojpHUKAa cO cTopoHamu 1o 2,0 cM HaxonasaTcs paBHbIE 3apaas! 1o 2,0 uHKo.
Haiitu pe3yapTUpyIOLIyIo CUily, IEHCTBYIOILYIO Ha yeTBepThId 3apan 1,0 HKi, nomenieHHblii B
CEpEMHE CTOPOHBI TPEYT OJIbHUKA.

3.Tpu raneBanmueckux 3memenTa €1 = 3,0 B, €2 =5,0 B, €3 =2,0 B coenuHeHbl napaijieibHO U
3aMKHYTHI Ha BHemIHee conportuBieHre R = 2,0 Om. Ux BHyTpeHHHE compoTuBicHus r1 =1,0
OM, 12 = 2,0 Om u 13 = 0,50 Om. Haiftu TOK BO BHEUIHEW IIENU U HANPSHKEHUS HA KaKIOM
JJIEMEHTE.

Tunossble 3a1a4m 1o pasaeiy S.

1. Ilo n1ByM KpyroBbIM BUTKaM, UMEIOLUIMM OOIIMH LEHTp, TeKyT Toku cuioil 5,0 A u 4,0 A.
Pagmnycel BUTKOB cooTBeTCTBEHHO paBHBI 4,0 cM 1 3,0 cM. Yrom Mexay ux miockocTsimu 30°.
Onpenenuth MHIYKIMIO W HANOpPSDKEHHOCTh B ILIEHTPE BUTKOB. PaccMOTpeTb BO3MOXKHbBIE
CIIy4Jau.

2. KonebarenbHblii KOHTYp WMeeT HHAYKTHBHOCTH L = 1,6 mMI'H, émxocte C = 40 HD u
MakcuMajbHOe HanpspkeHue Ha 3axumax U = 200 B. Yemy paBHa B HeM MakcHUMasbHas CHJIa
TOoKa?

Tunossblie 3a1a4m 1o pasaeiy 6.

1.Ha nudpakunoHHYI0 peneTky HOpMaJIbHO 11a1aeT MOHOXPOMATHYECKUM CBET C AJIMHOW BOJIHBI
600 uM. Omnpenenure HaUOOJBUINI MOPATOK CIEKTPa, IMOJTYYEHHBIM C MOMOIIbIO 3TOM
pEIIeTKH, €CIU €€ MOCTOsTHHAsA d=2 MKM.

2. EcTecTBeHHBIN CBET MPOXOIUT 4Yepe3 TOJSIPU3aTOp M aHaJIM3aTop, MOCTaBJICHHBIC TaK, YTO
YTOJI MEXIy WX TJIABHBIMH IockocTaMu =45, TTonspusatop oTpakaeT M mpenommser 5%
najaromero Ha Hero cBera. [lotepsmMu B aHanmuzatope MoxHO0 mpeHeOpeub. Kakosa
WHTEHCUBHOCTh JIy4a, BBILIEALIEr0 M3 aHAJIMW3aTOpa, MO OTHOUIEHHWH K HMHTEHCHUBHOCTH
€CTECTBEHHOI'O CBeTa?

3.®oton npu >ddekre KomnroHa Ha CcBOGOJHOM »>IeKTpoHE ObIT paccesH Ha yroa 90°.
Onpenenuty UMIYNbC, MPUOOPETEHHBINH 3JEKTPOHOM, €clii SHeprusi (poToHA O paccesHus
1,02 M»sB.

4.0Onpenenutb, Kak W3MEHHUTCS JUIMHA BOJHBI J¢ bBpoiins smekTpoHa atoma BOAOpOAa TPH
MePEX0/IE €ro C YETBEPTOM OOPOBCKOM OPOUTHI HA BTOPYIO.

Tunosble 3a1a4m Mo pasaeay 7

1.Onpenenute, Ha CKOJIbKO M3MEHMJIACh DHEPTHUS AJIEKTPOHA B aTOME BOAOPOJIA MPU M3ITYUSHUU
aToMoM (oToHa C JTMHOM BOJHBI 0,486 MKM.

2.DHeprus CBS3M SIpa, COCTOSIIETO U3 TPEX MPOTOHOB M YEThIPEX HEHTPOHOB, paBHa 39,3 M»1B.
Omnpenenure Maccy HEUTPaIbLHOrO aToMa, 00J1a1al0IIEro TUM SIPOM.

Tunosble 3aa4m Mo pasaeay 8

1. Haiitu mepuon mosypacnaja paJlMoaKTHUBHOIO M30TOMA, €CIM €ro akTUBHOCTH 3a 10 cyTok
yMeHbIIuIach Ha 24% 1o cpaBHEHUIO C EpPBOHAYATBHOM.

2. Ompenenute TMEpHOJ TMOJIypachaja paAUMOaKTUBHOTO H30TOMa, eciau 5/8 HadaibHOTro
KOJIMYECTBA sJIep ATOr0 U30TOMa pacnanoch 3a 849 cekyH.

[TonHBII KOMILIEKT 33724 COIEPKUTCS B COOPHUKE 3a7a4 MO Kypcy PU3UKH (CM. MyHKT 7.1).

TunoBbie BapuaHTbl KOHTPOJIBHOMN pabOTHI
TunoBoii BApHAHT KOHTPOJILHOI padoThl (pa3aesl 1- 4, cemectp 2)
1. ITpu ropu30HTaIBHOM MOJIETE CO CKOPOCTBIO V = 250 M/c cHapsaJ Maccoil m = 8 Kr pa3opBaics Ha
aBe yacTH. bonbmas yacte Maccoit mp = 6 Kr nmoayduna ckopocTh vi = 400 M/c B HampaBieHUH
nojuera cHapsaa. OnpenenauTs MOAYy/Ib U HAIIPABIEHUE CKOPOCTH V2 MEHBIIEH YaCTH CHaps/a.
2. Ha ckambe JKyKOBCKOTO CHJUT YENIOBEK U JEPAKUT Ha BBITSHYTHIX pyKax THPU Maccoil m = 5 kr
kaxJas. Paccrosnue ot kaxoi rupu 10 ocu ckambu 1 =70 cM. Ckambsl BpalaeTcst ¢ 4acToTol ny =
1c. Kak M3MeHMTCS 4acToTa BPALIEHHsS CKAMBH, €CJIM OH COKMET PYKH TaK, YTO PACCTOSHHE OT
Ka)XJIOU rUpH 10 ocu yMeHbUTes 10 l2 = 20 cM? MOMEHT MHEpLUH YeJI0BeKa U CKaMbU (BMECTE)

OTHOCHTENBHO ocu J = 2,5 Kr-M?.
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3. B mwmuap mmHOW 1 =1,6 M, 3amoiMHEHHBI BO3AyXOM MpPH HOPMAILHOM aTMOC(HEPHOM
JaBIEHUU Po, HAYalM MEJIEHHO BJBUIaTh IOPLIEHb ILUIOMAAbl0 ocHoBamms S = 200 cm?2
Onpenenuts cuy F, nelicTBYIONTYIO Ha MOPIIEHB, €CIU €r0 OCTAHOBHUTH Ha paccTosHuM 11 = 10 cM
OT JHa LWJIMHApA.
4. OnpeaenuTh KOJIWYECTBO TEIUIOTHI Q, KOTOpPOE HAI0 COOOMIUTH KUCIOpoay obosemMoMm V = 50 1
IIPU €ro M30XOPHOM HarpeBaHUHU, 4TOOBI JaBlieHUE ra3a noBsicmiioch Ha Ap = 0,5 MITa.
5. ITeimmaKa Maccoit m = 200 mkr, Hecymas Ha cebe 3apsa Q = 40 K, BieTena B aeKTpUIECKOE
[I0JI€ B HAIlpaBJICHUU CUJIOBBIX JIMHUU. [locne mpoxoxaenus pazHoctu norenuuaino U = 200 B
NBUTMHKA UMena ckopocth v = 10 m/c. Ompenenuts CKOPOCTh Vo HBUIMHKH /IO TOTO, KaK OHA
BJIETEJIA B TOJIE.

TunoBoii BApuaHT KOHTPOJILHOI padoTsl (pa3aenl 5 - 8, cemectp 3)
1. DAeKTpoH ABMXKETCA B OJJHOPOJAHOM MarHUTHOM noJie ¢ unaykuuei B = 0,1 T no okpyx HOCTH.
Omnpenenure yrioByr CKOPOCTh BPAlLllEHUs 3JIEKTPOHA.
2. B 0HOpPOHOM MarHMTHOM molle ¢ uHaykuueiit B = 0,5 Ti Bpamaercsa ¢ gactotoit n = 10 ¢
crepxkenb amuHOM | = 20 cM. Och BpalieHus napajuielibHa JUHUAM HHIYKIIMA U TPOXOJUT 4Yepe3
OJIMH W3 KOHIIOB CTEP)KHS MEPHEHAUKYISIpHO ero ocu. OnpeaenuTs pazHocTh noTeHuuanoB U Ha
KOHILIaX CTEPKHA.
3. [NapanienbHbIil MydyoK CBETa NEPEXOUT U3 TIIULIEPHUHA B CTEKIIO TaK, YTO My4OK, OTPAKEHHBIN OT

TPaHMITBI pa3Jiea dTUX CPeJl, OKa3bIBACTCA MAKCUMAIBHO MOJSpU30BaHHBIM. OmnpeneauTs yroia ¥V
MCXKAY NaaarolrM U IMPEJIOMIICHHBIM ITyYKaMH.

4. Yepnoe tenmo umeet Temmneparypy Ti1 = 500 K. KakoBa Oyner temmneparypa T» tenma, ecnu B
pe3ynbTaTe HarpeBaHMUs MOTOK M3ITYyYEHHUS YBEIMUNTCA B n = 5 pas?

5. OnpenenuTh, Kakas JOJIS PaIHOAKTHBHOTO M30TOMAa 2310 pacmagaercss B TCUCHHE BPEMECHH t =
6 CyTOK.

Bompocs! i1 3amuTsl 1a00paToOpHBIX padoT

Bonpocs! o pazneny 1.

[N

. 3axoHsl HproToHa.

. OCHOBHO 3aKOH JUHAMHKY BpalaTeabHOro NBuxKeHus. Ero gpopmynupoBku.

. [lapametpsl (S,v,a) paBHOMEPHOTO U paBHONEPEMEHHOro BIKeHUs. KuHemaTuueckue

hopmyIIBI.

. Kunernueckas sHeprus BpauiaTeJbHOTO JIBUKEHHUSL.

. [Ipuposaa v BUIBI CHIT TPEHHUS.

. Cuna TpeHust KadyeHusl, CKOJIbKEHHUS, TIOKOSL.

. [lapameTtpsl 1 hOopMyITbI, OMUCHIBAIOIINE BpPAIlaTEIbHOE IBHKEHUE.

. MoMeHT nHepuuu MaTepuaibHOU TOYKU U Tena.

. OCHOBHOI 3aKOH JUHAMHKY BPALIaTeIbHOTO JIBH)KEHUS.

10. Teopema IlTeiinepa.

11. JIuarpamma pactspkenus. [Ipenen mpoyHOCTH, YIPYTOCTH, TEKYYECTH.

12. 3akon [I'yka B nuddepeHnuansHoii u wuHTErpaisbHOi Qopme. OTHOCHTENBHOE U
abcooTHOE yanuHeHue. Hanpsokenue.

13. 3akoH coxXpaHEHMs MEXaHUYECKOH SHEPIHH.

14. 3akoH coxpaHEHHMsS MOMEHTa UMITYJIbCa MIPU BpaIlaTeIbHOM JABHKEHHH.

15.  Omnucanue ABM)KEHMS Tesa B MOJI€ CHJI TSDKECTH (I0J] YTJIOM K TOPU30HTY).

16. YpaBHeHUe HEPa3pPHIBHOCTH.

17. VYpasuenue bepnymnu.

18. Bsskocts. KosdpduuueHnt Bs3kocTu (AuHaAMHUECKOW M KuHeMmartudeckoif). [lapamerpsl,
OTIPEIENIAIONINE BSI3KOCTh CPEIbI.

19. Pexwumsl TeueHus xuakoctu. Yucno PeitHonbca.

w N
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Bomnpocsl no pasaeny 2.
1. ®usnyeckuii, TPy>)KUHHBIA U MaTeMaTHUecKuil MasTHUK. [IpuBeneHHas uiHA (HU3HUECKOTO
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

MadATHHKA.

. XapaKTepucTUKU KoieOaHu# (Mepuo/i, 4acToTa, aMIiuTyza, ¢gasa).
. BostHa. Buibl BosiH. XapakTepUCTUKH BOJIH.
. @opmyna pacueTa nepuoja Mpy>KMHHOTO, (PU3UIECKOTO U MATEMAaTHIECKOTO MasiTHUKA.

Bomnpocsl no pasgeny 3.

. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.
. UneanbHblii Tas.

. YpaBHEHHE COCTOSHUS UICAIBHOIO rasa.

. llIxana kenpBHrHA U Llenbcus.

. 'a30BbIE 3aKOHBI.

. U3omponecchl.

. Ilepoe HayasI0 TEPMOIMHAMUKH.

. KII/I TerutoBoro aBuratens U uaeaibHOWM MalnHbl KapHo.

. PeanpHsblii ra3. YpaBHenue Ban-/lep-Baansca.

0.

Anmabatnsiii nporecc. Koaddunuent Ilyaccona.

Bomnpocsl no pazneny 4.

. HaprDKeHHOCTI) M IOTCHOHAJI JICKTPOCTATUYCCKOTO I10JIA, CBA3b MEKIY HUMMH.

. Ipunuun cynepno3unuu nojieit. Pabora nmos.

. Teopema 0 HUPKYJIALMN BEKTOPA HAIPSHKEHHOCTH.

. CUJIOBBIE TUHUH U SKBUITOTCHIHUAJIIBHBIC ITOBEPXHOCTHU, NX B3aUMOCBS3b. BCKTOP TpagucHTa.
. Teopema ["aycca [ij1st 2JIEKTPOCTATUYECKOTO TMOJIST B BAKYYME U BEIIIECTBE.

. EMxoctb. [TapaMeTpsi, onipeAesaronife eMKOCTh TNIOCKOTO KOHIEHCAaTopa.

. CBsI3b HANIPSDKCHUS M HAPSDKEHHOCTH B AJICKTPOCTATUYECKOM TIOJIE.

. CoeiMHEeHNS KOHJIEHCATOPOB.

. TUTBI TMAEKTPUKOB U BUABI TIoJIsipu3anuu. [lonspuzoBaHHOCTh. JludnekTpuyeckas

MPOHUIIAEMOCTh. DIEKTPUIECKOE CMEIIICHHE.

DHeprus 3apsHKEHHOTO MPOBOJIHUKA, KOHACHCaTopa. OO0beMHast TNIOTHOCTh SHEPTHH.
ConpoTHBICHHE POBOJOYHOTO MTPOBOTHUKA.

CoenuHeHus MPOBOTHUKOB.

Cua ¥ I0THOCTH TOKA.

3akoHbI OMa.

3akoH [[xoyns — Jlenua.

[IpaBuna Kupxroda.

[ToaynpoBOAHMKH, UX OTJIMYHUE OT METAJUIOB U JIUDJIEKTPUKOB.
DNEeKTpOHHAs U AbIPOYHAS MTPOBOJUMOCTH B TIOJTYIMPOBOJHUKAX.
CobcTBeHHas ¥ TPUMECHAs TPOBOAUMOCTD B TOJTYIIPOBOHUKAX.
[TonynpoBOAHUKH p- ¥ N- TUTIA, UX TIOJTYYECHHUE.

Bonpocsl no pasageay 5.

. MarautHoe II0JIC, €0 XApaKTCPHUCTUKU. CunoBele nuHuH. Cuia JIopeHua Hn CHJla AMnepa.

3axkoH buo-Casapa-Jlannaca. MaruutHoe noJie 3eMiu.

. OCHOBHBIC  IOJIOXKCHUS TCOpHUU  BJICKTPOMATHUTHOTO  IIOJIA Makcaea. YPaBHCHI/IH

Makcemna. Teopema o nupkyssiuuu Bektopa B. Teopema ['aycca i MarHMUTHOTO MO B
BaKyyMe.

. q)eppo-, nmapa- 1 JMaMara€Tuku, uX OTJIIMUYUTCIIbHBIC ocoOeHHOCTH. MeXxaHu3M (I)OpMI/IpOBaHI/IH

OCTAaTOYHOM HaMarHW4€HHOCTH y q)eppOMaFHeTI/IKOB. Touxka KIOpI/I Iletns rucrepesuca.

. MarautHoe mnone. Ilotok BCKTOpPa B. JSBiuenue BHCKTpOMaFHHTHOﬁ HHAYKOHUU U

camouHaykuuu. IIpasumno Jlenna.

. OCHOBHEIC  ITOJIOXKCHUS TCOpHUU  BJICKTPOMATHUTHOTO  IIOJIA Makcpeiia. YPaBHCHI/Iﬂ

Makcgemna. Teopema o nupkyssiuuu Bektopa B. Teopema ['aycca mis MarHMUTHOTO TOJS B
BaKyyMe.
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Bomnpocsl no pasaeny 6.

1. 3aKOHBI OTpa)KEHUS U NPEITOMIIEHHS CBETOBBIX BOJIH.

. OTHOCUTENBHBIN M aOCOMIOTHBIN MOKa3aTeNu MPEeTOMIICHHS. SIBIEHHE MOJIHOTO BHYTPEHHETO
OTpaXKECHHUSL.

. Honspuzanusa ceera. Yrou bprocrepa. 3akon Maittoca.

. Uatepdepennns u audpaxums cera.

. OnpIT FOHra. MaTepdhepeHus B TOHKUX TICHKAX.

. Kospia HeroTOHA B OTpakK€HHOM M IIPOXOJAILEM CBETE.

. YcnoBue uHTEphEepeIOHHBIX MAKCUMYMOB 1 MUHIMYMOB.

. Hpunuun ['toiirenca-®penens. 3oub Openens.

. YcnoBHe TJIaBHBIX MAKCUMYMOB 1 MUHIMYMOB ISl TU(PAKIMOHHOMN PEIIeTKH.

0. JudpaxmuoHHas KapTHHa B MOHOXpOMAaTWYeckoM H Oermom cBere. Paszpermaromas
CrOCOOHOCTh AU(MPAKIIMOHHON PEIIeTKH.

11. SBnenue porordpdexra. Buasr porordpdexra.

N
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12. VpaHenue DiiHmreitHa. KpacHas rpanuna ¢potosddexra.

13. IlapameTpbl, XapakTepH3yloUIMe CIOCOOHOCTH TN  TOTJomarb ©  U3JIydaTh
AJIEKTPOMArHUTHBIE BOJIHBI.

14. 3axon Kupxroga. 3akon Credana — bonbimana. 3akon Buna.

15. AOGcomroTHO uepHoe Teno. Cepoe Teno.

16. Cuektp. [Tomyyenne ciektpoB. Bupsl ciekTpoB. CHIEKTphI HCITYCKaHUS M ITOTIIOIICHUSI.

17. CnekrtpalibHbII aHAU3 U €r0 IPUMEHEHHE.

18. Tlocrynarel bopa. O6pa3zoBaHme CieKTpa H3ITyISHHS aTOMa BOJOPO/IA.

[lepeuyeHb BOMPOCOB, BBIHOCUMBIX Ha MPOMEKYTOUHYIO aTTECTAIUIO (3a4YET)
Bonpocs k 3a4ety (2 cemecTp)

Paznea 1 «Puznyeckre OCHOBBI MEXAHUKI

1.

2.

o

[Ipenmer ¢uzuku. Metoms! dhsndeckoro uccienoBanust. Poib 3Ky B pa3BUTHN TEXHUKU U BITHSTHHCS
TEXHUKH Ha Pa3BUTHE (PU3UKH.

Mexannueckoe JBIKEHHE Kak mpocTeifinas dopma aBrkeHuss martepun. Kiaccudeckas MexaHMKa.
[IpocTpancTBO 1 BpeMs B KJIaCCHYECKON MexaHuke. Du3rdyeckue MOJIENH.

Kunematuueckoe onvcanue qrbkeHust TOUKU. CKOPOCTh U YCKOPEHHUE MPY KPUBOJIMHEHHOM JBHKEHUH.
HopmanbHoe 1 kacatenbHOe (TaHTeHIMATIBHOE) YCKOPEHHUSL.

JIBI>KEHUE TOYKH MO OKPY)KHOCTH. BEKTOpbI yIJIOBOM CKOPOCTH M YIJIOBOrO ycKopeHus.. CBsi3b
JIMHEWHBIX CKOPOCTEH U YCKOPEHHH C YTIIOBBIMU CKOPOCTSIMU U YCKOPEHUSIMHU.

Junamuka. Mexannueckas cucrema. Cuma. Macca u ummynbe. CoBpeMeHHasi TPaKTOBKA 3aKOHOB
Hrtorona. Cuiibl B MEXaHUKE.

Nmrtynbe crcTeMbl MaTepHaIbHBIX TOUEK. 3aKOH COXPAHEHUSI UMITYIThCA.

O6o6mmenHass gopmymupoBka |l 3akona Hetorona. 3akon BcemupHoro tarotrenus. LleHTp macc
MEXaHUYECKOM CHCTEMBI, 3aKOH IBW)KCHHs LEHTpa Macc. [[BmkeHHe Ten ¢ TepeMeHHOM
Maccou.

DHeprusi Kak YHUBEpCAIbHAS Mepa pasiMdHbIX (opM JBIDKEHHS U B3auMojencTBus. Pabota cHbL
KoHcepBaTHBHbIEe 1 HEKOHCEPBATUBHBIE CUITBI. MOIITHOCTB.

Kunernueckas sHeprust MexaHn4eckoi cucremsl. [loTeHnmanbHas sHeprus.

10. 3axoH cOXpaHEHHs SHEPIUM B MEXaHUKE. Y Tapbl.

11. MowmenT unepuuu. Teopema Il Teitnepa.

12. MomenT cuiibl. OCHOBHOE ypaBHEHHE AMHAMUKH BPAIlaTeIbHOTO JIBMKEHUS TBEPAOTO Teja.
13. Kunernueckast sHeprus BpaIllaroIIerocss U KaTsIIerocst TBepAoro tena. Pabora npu BpamaresHOM

JABHKCHUM.

14. MomeHT HMITYJIbCa MaTCpHaHBHOﬁ TOYKH, MEXaHUYECKOM CHCTEMbI U Tejla. 3aKOH COXpPAaHCHUA

MOMCHTA UMITYyJIbCaA.

15. OcHoBHOE YPaBHCHUC NHUHAMUKU BpPAlIATCIBHOI'O ABUKCHHA TBCPAOro TCJia B 0606II_ICHHOM
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BU/JIC. 3aKOH COXPAHEHHUSI MOMEHTA UMITYJIbCa.
16. lebopmanuss B T1BepaoM Ttene. 3akoH ['yka. Koaddunument Ilyaccona. [Iuarpamma

PacTsHKEHHUSL.

17. T'unpocratuka HecKUMaeMol KUAKoCTH. [laBneHue cronba sxuakoctu. Cuna Apxumena. Y cinoBus
IUIABAHUS TEL.

18. CranmoHapHOoe TEYCHHE HACATBHOW >KHJIKOCTH. YPaBHCHHE HEPa3phIBHOCTH. YpaBHEHHE
beprymn.

19. Bs3rocts xuakocTy. Pexxumbl Tedenmst. Yueno PeiiHombca. MeTo bl onpeieeHns BA3KOCTH.

Pa3nen 2 «KonebaHus U BOJHBD)

20. Kmaccuukanust konebaHuidl. YpaBHEHHWE TapMOHUYECKHX KoJieOaHmil. MexaHU4ecKue
Konebanusa. DHeprus Kosebanuil. JIuddepeHnuanbHoe ypaBHEHHE TapMOHHUYECKHX
KOJIEOaHH.

21. MasTHHKH.

22. CBoOoaHbBIC 3aTyXaromiue Kojiebanus. BerHyk1eHHbIe KosleOanus. Pe3onaHc.

23. BosiHoBOe nBwkeHme. Ilmockas rapmMoHmueckass BoJiHA. J[JTMHA BOJIHBI, BOJHOBOE YHCIIO,
(hazoBasi CKOPOCTh. YPaBHEHHE BOJIHBI.

Paznen 3 «MonekynspHas Gu3nka U TEpPMOITUHAMUKA)

24. CTaTUCTUYECKUH W TEPMOJAMHAMHYECKUN METONbsl uccienoBanus. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KHHETHYECKOW TEOPUH HJCAbHBIX Ta30B. TemreparypHas mkana llenbcus u
KenbBuHa.

25. CpemHsiss  KMHETHYECKash DJHEPrUs MOJICKYI.  MOJIeKYISIpHO-KHHETHIECKOE  TOJIKOBAHUE
a0COTIOTHON TeMIEePaTyphl.

26. Pacnipenenenue MakcBelnia MOJIEKYIT HCATLHOTO rasa.

27. Pactipenenenue bonbpimana u 6apomerpudeckast ¢popmyina. CpeHee YUCIIO CTOJKHOBEHUN W
CpemHssl ITMHa CBOOOHOTO mpobera.

28. TepmomnHaMuuyeckue mapaMmeTphl. TepMOAMHAMHUYECKOE paBHOBECHE M MPOIECC. Y PaBHECHHE
COCTOSIHUS UIeaIbHOTO ra3a. M3ompouecchl.

29. Ilepoe Hawano TtepMoauHamuku. Pabora raza. TemrmooOMeH, KOJUYECTBO TETUIOTHI.
BryTpennsis sHeprus uaeaibHOro raza. Yucio cTeneHeil cBo00Ibl.

30. [Ipumenenue nepBoTro HavYajia TEPMOJAMHAMHKY K U30TpoIieccaM. AnrnabaTHBIN Tpoiiece.

31. TennoemkocTh. YpaBaenue Maiiepa. Koaddumuent Ilyaccona. [TommrpomnHslii mporecc.

32. Hukibl. Tepmuueckuit KITJ[ nukna. TermmoBeie nBUraTeny, X0J0AWIbHbIC MaIIMHBL. Teopema
Kapno. [{ukin Kapno u ero k.m.a. Bropoe Hadano TepMOJIuHaAMUKH.

33. O6parumbie U HeoOpaTumble mpoliecchl. DHTporms. HepaBenctBo Kmaysmyca. Onpenenenue
SHTPONUMN PABHOBECHOW CHCTEMBI Yepe3 TEPMOJIMHAMHYECKYI0 BEPOSTHOCTH MAaKPOCUCTEMBI.
Teopema Hepucra-Ilnanka.

34. Cuibl U IOTEHIMATIbHAS YHEPTHS MEXKMOJICKYISIPHOTO B3aUMO/IeHCTBUS. Y paBHeHue Ban-nep-
Baannca. M3otepmbl Ban-nep-Baanbca u skcriepiMeHTaIbHbIE H30TEPMBI.

35. SBnenue nepeHoca. Juddysus, TermnonpoBoAHOCTb, BHYTPEHHEE TPEHUE.

Pa3nen 4 «DneKkTpu4ecTBO»

36. DnexkTpuyeckue 3apsabl. 3aKOH COXpaHEHHs 3apsaioB. BsaumopeiicTBue 3apsaoB. 3akoH
Kynona.

37. DNEeKTpOCTaTUYECKOEe TIOJNE, €ro XapaKTepUCTUKU. ODKBUIOTCHIMATIbHBIE MOBEPXHOCTH U
CWJIOBBIE IMHUU 3JIEKTPOCTATHUECKOro NoJisl. [IpuHIun cyneprno3unyu nomuei.

38. IloTok BeKTOpa HAMPSKEHHOCTH AJIEKTpocTaThdeckoro moss. Teopema ['aycca (s Bakyyma).

39. TIloTeHmanbHbII XapakTep dMeKTpocTaTudeckoro nois. [lonsrue norenuana. Pacuer paboTsl
NpH TEepeMeIlleHuu 3apsiia B dIeKTpocTaThueckoM mone. L[upkynsmus Bektopa E
ANEKTPOCTATUYECKOTO TOJIS.

40. Onpenenenre pa3HOCTH MOTEHIIUATIOB B DJIEKTPOCTATHYECKOM ToJjie. CBs3b HANPSKEHHOCTH U
noTeHnuana. ['pagueHT noTeHmnuana.

41. TIpoBOJHMKM B 2JIEKTPOCTATHUECKOM Ioje. PaBHOBecue 3apsioB B MPOBOJHUKE. EMKOCTH
MIPOBOTHUKOB.

42. Emxocth  kKoHAeHcaTopoB.  CoenuHEHHs]  KOHICHCATOPOB.  DHEPrust  3apsHKEHHOTO
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43.
44,
45.
46.
471.
48.
49,
50.
51.
52.

53.

KOHJIEHCATOpA.
DHeprus MEKTPOCTaTUYECKOTO noJs. OObeMHas ITIOTHOCTh SHEPTUU TIOJIS.
Tunel  nuonexktpukoB. llomspusanus IHUAIEKTPUKOB U €€  BuUAbL  [lonspu30BaHHOCTH
TUBJIEKTPUKOB.  JludnekTpuueckas  BOCHPUMMYMBOCTH U IPOHMIIAEMOCTb.  Bektop
IIEKTPUYECKOTO CMELLEHUS.
CBoOomnbie ¥ cBsi3aHHBIE 3apsiapl. Teopema ITaycca ans mosis B AMAJIEKTPHKE.
CerHeToaneKTpuku. DIEeKTPUUECKOE 0JI€ B OJHOPOIHOM JUAJIEKTPHUKE.
[ToCTOSAHHBIN 27EKTPUYECKUIN TOK, YCIIOBUS €r0 CYIIECTBOBAHUS U OCHOBHBIE XapaKTEPUCTUKHU.
Croponnue cunsl. [Tonarue O/1C u HanpsxeHUs.
ConpoTuBieHHEe NPOBOJIOYHOTO MpoBOgHUKA. CoeluHEHUs MPOBOJHUKOB. TemmeparypHas
3aBUCHUMOCTb COIIPOTHBIICHUS U €€ KaueCTBEHHOE 00bsicHEHHE. CBEPXIIPOBOIUMOCTb.
3akon Oma B MHTErpaJIbHON (hopMe ISl OJTHOPOIHOTO U HEOTHOPOJHOTO YYACTKOB LICTIH, IS
MTOJTHOW LIETIH.
[TpaBuna Kupxroda.
3akon [xxoyns — JIenna B uaTerpansHoit opme. MoIIHOCTH TOKA.
3akon Oma u JIxoyns — Jlenna B auddepeHnuansHoi popme.
OnekTpuueckuil TOK B MeTaiax. Kiaccuueckas Teopusi 3JIeKTponpoBOJHOCTH. Tok B
BaKyyMme. DMUCCHS 3JIEKTPOHOB. ['a30BbI€ pa3psijibl.
[TonympoBoaauku. 30HHAs Teopus TBepaoro Tena. CoOCTBeHHAs M MPUMECHAs MPOBOIUMOCTD
MTOJTYIIPOBOIHUKOB. J(Hox.

Bonpochl k 3k3ameny (3 cemecTp)

Pa3zpen 5 «Margetuzm»

54,

55.

56.

S7.

58.

59.

60.
61.

62.

63.

64.

65.

66.

67.

MarsuTHOE Mmoje M €ro XapakTepUCTUKH. Makpo- U MUKpPOTOKH. Bo3neiicTBHEe MarHUTHOTO
MOJIsl HA PaMKy ¢ TOKOM W Ha TIPSIMOJIMHEWHBIN TTPOBOTHUK C TOKOM.

CunoBble  NMHMKM  MarHUTHOW  uWHAyKUMHM. CuinoBas  KapTMHA  MAarHUTHOTO — MOJIA
MPSIMOJIMHENHOrO IPOBOJHUKA C TOKOM M KpyroBoro BuTKa. [IpmHummn cynepno3unnu
MAarHUTHBIX MOJICH.

3akon buo — Caapa — Jlamnaca.

Bo3nelictBrue MarHUTHOTO TOJISl HA ABWXKYIIMica 3apsa. Cuna Jlopenua. JI[Bixkenue 3apsna B
MaraHutHoM noJie. Dddext Xora.

BuxpeBoii xapakrtep mMarHutHOro nojisi. Teopema ["aycca u Teopema 0 HUPKYJIALMH BEKTOpA
MAarHuTHOM MHAYKIIHH (B BAaKyyMe).

HamarununmBanne  MarHetukoB.  Hampsyk€HHOCTh ~ MarHMTHOTO — Mojs.  MarHurtHas
MIPOHUI[AEMOCTh U MAarHUTHASI BOCIIPUUMYHNBOCTb.

JlnamarneTuku, napaMarHeTUK| U (peppoMarHeTUKH.

Casa3b BexktopoB B u H. 3akoH moJsiHOro Toka JijIi MarHUTHOTO TOJIsl B BeniecTse. Teopema o
LUPKYJSIuu BekTopa H.

OnexkrpoMarHuTHas MHAYKIUA. D/]C MHAYKIMY B TOABMUKHBIX U HEMOABMKHBIX TPOBOIHUKAX.
Bpawenue pamku B MarHuTHOM 11oJie. Toku Dyko.

Camounaykuusa. WHAYKTUBHOCTh NpOBOAHMKA. 3akoH JleHma. BzaumHas uHIyKUus.
Tpanchopmaropsr.

PaGora mo mepemerieHu0 MPOBOJHUKA C TOKOM B MAarHUTHOM MOJie. DHEPrusi MarHUTHOTO
1oJjis B cojieHouze. [oTHOCTh SHEpruy MarHUTHOTO TOJIS.

BuxpeBoe »snextpuueckoe mone. Tok cmemenus. Cucrema ypaBHeHMid MakcBenna B
WHTErpaibHOi opMme.

Konebarenbubiit koHTYp. [IpeoOpa3oBaHme 5SHEpruuM Ha pPa3NIWYHBIX dTamax KoJeOaHUs.
Juddepennnanpable ypaBHEHHSI CBOOOJHBIX HE3aTYXAlOIIUX M 3aTyXaloIIUX KoleOaHui B
HEM U UX PELLICHHUS.

HuddepeHnnanbHoe ypaBHEHHE SJICKTPOMAarHUTHONW BOJMHBI U ero pemieHue. CKOPOCTh
pacnipoctpaHeHusi BoJiHBI. Bekrtop VYwmoBa-lloiiHTHHra. DHepreTMdeckue XapaKTepUCTUKU
AIEKTPOMAarHUTHHIX BOJIH. [lIkana 3JeKTpoMarHuTHBIX BOJIH.

Pa3zgea 6 «Onrukay

68.

OnTuka. 3aKoHEI FCOMCTqueCKOﬁ ontuku. IlomHoe BHYTPCHHCC OTPAKCHUC. JIMH3EL
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69. UnTtepdepenus cera. YcIoBHS BO3HHUKHOBEHUS HHTEppepeHInd. MeToq BEKTOPHOM
JarpamMmBsl JUis CJI0XKEHUS IBYX WM HECKOJIbKUX BOJIH.

70. [IpuHUIMT TOTyYeHUs] UHTEPPEPEHIIMOHHONW KapTUHBI. Y CIOBUS MaKCHMyMOB M MHHHMYMOB.
Paznocts (a3 u pazHOCTh X072,

71. UnTepdepenius B Tonko mieHke. Koabia HeioToHa.

72. Mudpaxius cera. [punnun [olirenca-Openens. 3ous1 OpeHerns.

73. Iudpaxus Ha Kpyriom oTBepcTud. Judpakius Ha JJIMHHOM MIEITH.

74. lndpakinuonHas pemerka. [naBHble MakcuMyMmbl. [TlaBHbIe MHHUMYMBL. Paszpemraromas
CIIOCOOHOCTB.

75. IlonspuzoBanublii ceeT. Bunpl nomnsipuzannu. CriocoObl NOTyyeHUs HOJASIPU30BAHHOTO CBETA.

76. IIpoxokJIeHHe €CTEeCTBEHHOTO CBETAa Yepe3 MoJsipu3aTop u aHaim3aTop. [IoBopoT miiockocTH
MOJISIpU3aLIU K.

77. llongpuzanusi cBeTa NPU OTPaKEHWU U TPEIOMIIEHMHM Ha TPaHUIE AUAJIEKTPUKOB. 3aKOH
bprocrepa. [IBoitHOE JTydenpenomieHue.

78. KopryckymsipHO-BOJTHOBOW Jyanm3M cBeTa. KBaHT cBera. DHeEprust M HMITYJIbC (OTOHA.
Buemnwnit potosdpdexr.

79. CseroBoe naBnenue. OnbiTol Jlebenea. Ddpdexr Kommrona.

80. TermoBoe wu3nmydyenune. 3akoH Kwupxroda. AOcomotHo uepHoe Teno. 3akoH Credana-
bonpumana. 3akon Buna.

81. TerutoBoe m3nmyuenue. @opmyna Ilnanka. Pactipenenenue sHEpruu B CIEKTPE U3ITYyYCHUS IO
4acTOTe U JUTMHE BOJIHBI.

Pa3nen 7 «KBanToBas ¢pusuka»

82. Monens atoma Tomcona u Pesepdopma-bopa. Onwitel Pesepdopra mo paccesauro anbda-
YacTHUIl. DMIIMPUYECKAE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopus bopa.

83. YpoBHM 2HEpruu atoma Bojiopoaa. KBaHTOBBIE UKcia: TJIaBHOE, OpOUTATLHOE, MATHUTHOE.

84. BonHoBBIE CBoOiicTBa MuKpouacTuil. J[mmHa BonHBI jae bpoiins m ee cBoiicTtBa. BosiHOBas
byHKIIHS.

85. CooTHomrenue HeomnpeneneHuoctel [ eiizenoepra. Ypasuenue [lIpenunrepa.

Paznen 8 «fnepnas gusuka»

86. CocTaB aTOMHOTO sijipa. XapaKTepUCTUKH siapa. SnepHbie Cruibl. DHEprus cBs3u sapa. Jledekr
Macc. DHepreTudeckuid 3O eKT AAepHON peaKIInH.

87. PannoakTuBHOE M3ITy4yeHHE U €ro BUJbI. 3aKOH PaJIMOAKTUBHOTO pacnaja. SjepHble peakinu.
Henenue saep. Cuntes saep. [lonarue o 103UMeTpun U 3aIluTe.

6.2. OnucaHue noxka3areJieid ¥ KpUTepUeB KOHTPOJISI yCIIeBAEMOCTH,
ONUCAHNe HIKAJ OlleHMBAHUS

Kpurepun oneHku pemieHus 3ajaydl Ha KOHTPOJIBHOW paboTe, MpH 3allluTe
nabopaTopHOU paboTHI, HA IK3AMEHE:

o 5 0ansoB BBICTaBISIETCS CTYACHTY, €CIM B JIOTHUYECKU BBICTPOECHHOM
pEIICHUH TIPABIIIBHO YKa3aHbl (hOPMYJIbI BCEX HEOOXOMUMBIX (PU3UUECKIX 3aKOHOB C
MOSICHEHUSIMU, CJZIeJIaHbl BCE HEOOXOIMMBIE MaTeMaTW4decKue MpeoOpa3oBaHus,
PUCYHKH (ITpU HEOOXOJIUMOCTH ), OJTYUYEH NMPABUIbHBIA OTBET;

o 4 Oajya BBICTaBISIETCS CTYJIEHTY, €CJIM B OTBETE YyKa3aHbl BCE
HeoOXomuMble (HU3MYECKUE 3aKOHBI C TOSICHEHUSIMHU, TPHUBEACHBI PUCYHKH (TpH
HEOOXOIMMOCTH), HO B TMOSCHEHHSX K (PU3NYECKUM 3aKOHAM WM B PHCYHKE
COJIepKaTcsi HETOYHOCTH, WJTK JOMYIIEHa MaTEMaTUUECKUE OIKNOKa MPU PEIICHUY;

o 3 0ajula BBICTABISIETCA CTYJEHTY, €CJIM B OTBETE YyKa3aHbl TOJBKO
HEO0O0XOouMbIE (PU3UYECKHUE 3aKOHBI WM PUCYHKH (IIpU HEOOXOIMMOCTH), WU B
3aKOHAX M PUCYHKE JOMYIIECHbI OIINOKY;
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o 2 daju1a - penieHue He CONEPKUT OCHOBHOM NMOHSATHHHBIN ammapar 1o
TEME 3aJa4u.

JIist momycka K 3K3aMeHY CTYIEHT 00si3aH PEIIUTh UTOTOBYIO KOHTPOJBHYIO
paboTy Ha OLIEHKY «3a4YET.

HroroBass oreHKa TI0O KOHTPOJIBHOW padoTe «3aveT» WIH «He3adyeT»
ompeeNsieTcss Mo cpeaHeMy Oauly 1O BCeM 3ajJadaM BapHaHTa KOHTPOJBHOH
paboThI:

0 - 2,4 6anya — «He3a4eT»;

2,5 — 5 6ai10B — «3a4eT».

Kpurepuu orieHKr BOIIPOCOB JJ1s1 3alIUTHI JIaOOPATOPHBIX paboOT:

o «3a4eT» BBICTABISIETCS CTYACHTY, €CJIM B OTBETE€ Ha BOIPOC MPABUILHO
yKazaHbl BCe HEOOXOAMMBIE (DU3NUECKUE 3aKOHBI U OMPEACIICHUS! C MOSCHEHUSIMH,
NpaBUJIBHO OINKCAHBbl SIBJIGHUSI WM B OTBETE COJACPKATCS HE3HAYUTEIbHbBIC
HETOYHOCTH,

o «He3a4eT» - OTBET HE COJCPKUT OCHOBHOW MOHATHHHBIN ammapar o
TEeME BOIpoca

Jlns momycka K dJK3aMEHY CTYACHT O00si3aH 3alllUTHUTh BCE BBIMOJHECHHBIC
nabopaTtopHbie pabOThI Ha OLICHKY «3a4eT.

Hrorosas oreHka 1o 3amure J1adopaTtopHO paboThl «3a4eT» WU «He3auyeT»
ornpejensieTcss mo cpeaHemMy Oamry pemeHus 3-X 3aaad mo teme pabotel: 2,5 — 5
0a/s10B — «3aueT»; 0 — 2,4 0aj171a — «He3a4YeT» U OTBETaM C OIIEHKOM «3adyeT» Ha
BOMPOCHl IS 3allUThl JabopaTopHOil paboThl. MTOromasi oOlieHKa IO 3allIuTe
nabopaTopHO paboThl «3a4eT)» COOTBETCTBYET pPENICHUIO 3ajlad M OTBETy Ha
BOTIPOCHI JIJIS 3aIUTHI TAOOPATOPHOM pabOTHI C OIICHKAMHU «3a4eT.

JI1s1 BBITIOJTHEHUSI U 3aIIUTHI JIJAOOPATOPHBIX pabOT CTYICHTH Pa30MBArOTCS Ha
Manble Tpynnbl 1mo 3 - 5 denoBek. Kaxkmass rpynma BBIMOJTHSET Ha 3aHATUU
WHIUBUIYaJIbHYIO JabopaTopHyro paboty. [Ipum 3ammte mabopaTopHoii padOTHI
MaJoOWd TPYIIONW OTBEThl KaXIOTO CTYJEHTa OIICHUBAIOTCS 10 KPUTEPHUIM
UHAUBUAYATBHO.

Kpurepun onieHKH BOIIPOCOB K 3K3aMEHY:

o 5 0ansi0B BBICTaBISIETCS CTYACHTY, €CIM B JIOTHUYECKU BBICTPOECHHOM
OTBETE Ha BONPOC MPABHIBHO yKa3aHbl BCE HEOOXOAMMBbIC (PU3MUECKHE 3aKOHBI U
ONpENIeNICHNs] C MOSICHEHUSIMHU, MPABUWJIBHO OIKCAHbBI SIBICHUS, MPEIACTABIEH BBIBOJ
OCHOBHBIX (JOPMYII B COOTBETCTBUU C U3JI0KEHHBIM JIEKIIMOHHBIM MaTEPHAIIOM;

o 4 Oajya BBICTaBISIETCS CTYJIEHTY, €CJIM B OTBETE YyKa3aHbl BCE
HeoOXxonuMble (U3MYECKHE 3aKOHBI W OMPENCICHUS C TOSCHCHUSIMH, OTHMCAHBI
SIBJIICHUS, HO B TIOSICHCHHSX K (PU3NYECKUM 3aKOHAM W OMPEICICHUSIM COJEPIKATCS
HETOYHOCTH U (WJIM) SIBJICHUS OMKCAaHbI C OMIMUOKOW M (WJIM) HE MPEACTaBIEH BBIBOJ]
OCHOBHBIX (DOPMYJ B COOTBETCTBUH C U3JIOKEHHBIM JIEKIIMOHHBIM MaTEPHAJIOM;

o 3 O0ajuia BBICTABISIETCA CTYJEHTY, €CJIM B OTBETE YyKa3aHbl TOJBKO
HeoOXoauMble (PU3MUECKUE 3aKOHbI, OMNpeaesieHHs 0e3 MOosICHEeHUWW (Uiu B
MOSICHEHUSIX COJepkKATCs OIMOKK) M (WJIM) TPU ONUCAHUM SIBICHUS JTOMYIICHBI
omKOKY (WM ONHUCAHUE OTCYTCTBYET);
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° 2 0aJi1a - OTBET HE COAEPKUT OCHOBHOM NMOHATUWHBINA anmapar 1o TeMe
BOITpOCA.

JK3aMeH: OUIIeT U3 2 TEOPETUUECKUX BOMPOCOB U 1 3a1aym.

Ha sx3ameHe cTyneHT OTBedaeT Ha JIBa TEOPETHUECKUX BONPOCA, BKIFOUEHHBIX
B OWJIEeT, U pelaeT oAHY 3ajady. buier u 3amauyy CTYIAEHT BBHIOMpAET CIIy4ailHO U3
KOMIUIEKTa MpearaéMbIX €My COOTBETCTBYIOLIMX MaTepHasioB. MTorosas oneHka
MO0 HK3aMEHY BBICTABIAETCS MO CpeIHEeW apuMETHYEeCKOW OLIEHKE OTBETOB Ha
TEOPETUYECKHUE BOIPOCHI U PEIICHUS 3a1a49H:

1. «ortamuno» — oT 4,5 10 5 OaloB; KOMIETEHIIMH, 3aKPEIUIEHHBIC 3a
JTUCIUIUIMHOMN, C(OOPMHUPOBAHBI HA YPOBHE — BHICOKHUIA;

2. «xopomo» — ot 3,5 no 4,4 6amioB; KOMIIETCHIIMH, 3aKpCIUIEHHBIC 3a
JTUCIUIUIMHOMN, COOPMHUPOBAHBI HA YPOBHE — XOPOIIHM (CpeaHMI).

3.«<y10BJIETBOPUTEJBbHO» — oT 2,5 1o 3,4 OamioB; KOMIETCHIUH,
3aKperUIEHHbIE 32 TUCIUIUTMHON, CPOPMHUPOBAHBI HA YPOBHE — JJOCTATOYHBIH.
4. «HeynoBJeTBOPUTEJbHO» — oT 0 1o 2,4 OamnoB; KOMIETEHIIUH,

3aKperIEHHbIE 32 JUCIUIUIMHON, HE CHOPMHUPOBAHBI.

7. YueOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0ecTieyeHHe TUCIUNINHBI
7.1 OcHoBHas JauTEepaTypa

1. Tpopumona T.U. Kypc ¢usuku: yuyeOH. mocobue s CTyA. YUPEKIACHUN BBICIIL.
obpazoBanus / T.W. Tpobumora. — 23-¢ uza., crep. — M.: M3naTenbckuii meHTp
«Axanemusy», 2017. — 560 c.

2. TpopumoBa T.M. COopHuk 3amgad 1o Kypcy ¢usumku. Yuebnoe moc. / T.W.
Tpodumona. — 3-e u3n. — M.: OOO "Uznarenbckuii gom "Onukc 21 Bex", 2003. —
384 c.

7.2 lonoiHUTEIbHAS JIUTEPATYypPa

1. CagenweB, U.B. Kypc ¢wusuku: yuedHOoe mocobue mis By3oB: B 3 tomax / M.B.

CaBenbeB. — 8-¢ wusn., crep. — Cankr-IlerepOypr: Jlawp, [6. 1.]. — Tom 1:
Mexannka. MonekynspHas ¢uszuka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-
9. — Tekcr: snexTpoHHbidt / JlaHb: 2JIEKTPOHHO-OMONMOTEYHAsT CHUCTEMA. —

URL: https://e.lanbook.com/book/152453
2. CasenbeB, U.B. Kypc ¢usuku: yue6Hoe nmocodue: B 3 tomax / U.B. CaBenbeB. —

6-¢ m3n., crep. — Cankr-IletepOypr : Jlanp, [0. 1.]. — Tom 2: DnexTpu4ecTBO.
Kone6anus u Bomabl. BomHoBas ontuka — 2019. — 468 c. — ISBN 978-5-8114-
4253-9. — TekcT: »nexTpoHHbIH // JlaHb: 3IEKTPOHHO-OMOMMOTEUHAs CUCTEMA. —

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

3. Xycaunos, IILI". Kypc ¢bwusuku: Teopusi, 3amaun U BONPOCH: y4eOHOEe mocobue /
HI.I". XycannoB; Pocculickuii rocyapcTBeHHBIN arpapHsbiii yHuBepcuteT - MCXA
numenn K.A. TumupsizeBa (MockBa). — DIEKTpOH. TEKCTOBble AaH. — Mockaa:
PTAY-MCXA wum. K.A. TumwmpszeBa, 2021 — 464 c. — Pexum pocryma:
http://elib.timacad.ru/dl/local/s20210609.pdf.
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4. KonorunH, H.A. ®uszuka. Marepuanbl KOHTPOJBHOU palOOTHI Jisl CTYIIEHTOB
arpapHbix HampaiaeHud noarotoBku. / H.A. Konommmn, W.B. JleBkun, B.JL
IIpumen; Poccuiicknii rocynapcTBeHHbIN arpapHbiil yHHBepcUTeT - MCXA nMmeHun
K.A. TumupszeBa (MockBa). — DneKTpoH. TekcToBble naH. — MockBa: PI'AY-
MCXA wuMm. KA. TwumwupsszeBa, 2021 — 154 c¢. — Pexum pocryna:
http://elib.timacad.ru/dl/local/s20210715.pdf.

5. Xycaunos, III.I'. KsanroBas ¢usuka: yuebnoe mnocobue / HI.I'. XycauHos;
Poccuiickuii rocynapctBeHHbI arpapHbiii yHuBepcuter - MCXA umenn K. A.
TumupsizeBa (MockBa). — DnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA
mmy. KA.  Tumwmpszesa, 2020 — 148 c¢. — Pexum  pocryna:
http://elib.timacad.ru/dl/local/s17122020.pdf.

6. Xycaunos, [1I.I'. OcHOBBI MEXaHUKU U MOJIEKYJIsIpHas Pusnka: yueOHoe rmocooue /
HI.T". XycanHoB; Pocculickuii TocyJapCTBEHHBIN arpapHblii yHuBepcuteT - MCXA
umenn K.A. TumupsizeBa (MockBa). — IJEKTpOH. TEKCTOBBbIE JaH. — MockBa:
PTAY-MCXA wum. K.A. Tumumpsazera, 2020 — 146 c. — Pexum pocryna:
http://elib.timacad.ru/dl/local/umo456.pdf.

7. Xycaunos, ILI. OnextpoMarHeTusMm u BoJHBI: yueOHoe mocobue / LILT.
XycanHoB; Poccuiickuil rocyaapcTBeHHbIN arpapHblii yHuBepcureT - MCXA nMeHu
K.A. TumupszeBa (MockBa). — DIeKTpOH. TeKCTOBble naH. — MockBa: PI'AY-
MCXA wum. KA. Tumumpszera, 2020 — 168 c. — Pexum pocrymna:
http://elib.timacad.ru/dl/local/umo457.pdf.

8. Konorumn, H.A. ®uszuka. Martepuansl 1 perieHus KOHTPOJIbHOU paboThl. YacTh
1: yuebGHo-merogmueckoe rmocoobue / H. A. Kouommmn; Poccuiickuii
rocyapcTBeHHBIN arpapHbiii yHuBepcuteT - MCXA umenu K. A. Tumwupszena
(MockBa). — DnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizena, 2018 — 215 C. — Pexum JIOCTyIma;:
http://elib.timacad.ru/dl/local/umo315.pdf.

9. Konomun, H.A. ®usuka. MaTtepuansl 1 pelIeHUs] KOHTPOIbHON paboThl. YacTh
2: yueOHOo-MeToamdeckoe rnmocooue / H.A. Konomun; Poccuiickuii rocy1apCcTBEeHHBIH
arpapubiii yausepcuteT - MCXA umenu K. A. Tumupsazea (MockBa). — DIEKTPOH.
TekcToBble HaH. — MockBa: PTAY-MCXA um. K.A. Tumupsizena, 2020 — 183 ¢. —
Pexxum noctyna: http://elib.timacad.ru/dl/local/lumo449.pdf.

10. Mexanuka: metomuueckue ykazanus / B.JI Ilpumen [m np.]; Poccuiickmii
rocyJapcTBeHHbI arpapHbii yHuBepcuter - MCXA umenun K.A. Tumwupszena
(MockBa). — DnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizesa, 2018 — 61 C. — Pexum JOCTyna:
http://elib.timacad.ru/dl/local/umo214.pdf.

7.3 HopmaTuBHBIE NPABOBbIE AKTHI
He npenycmotpeno.

7.4 MeToauyeckne yKa3aHUs, PpeKOMEHIAIUM U IPyTriue MaTepUuaJibl K
3aHATHAM

1. Mexanuka: mertonuueckue ykazanusi / B.JI. Tlpumen [u nap.]; Poccuiickuit
rocy1apcTBeHHbIN arpapHbiii yHuUBepcuteT - MCXA wumenn K.A. Tumupszesa
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(MockBa). — DnexkTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupszesa, 2018 — 61 C. — Pexum JOCTyna:
http://elib.timacad.ru/dl/local/umo214.pdf.

8. Ilepeuennb pecypcoB nH(GOPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTEepHET», HEOOXOAUMBIX [IJIsl OCBOCHUS JUCHUIINHbBI

He npenycmotpeno.
9. IlepeyeHb NPOrpaMMHOro odecnedeHusi 1 MHPOPMAIMOHHBIX CIIPABOYHBIX
CUCTEM

He mpenycmorpeno

10. Onucanue MaTepuaabLHO-TeXHUYECKOH 0a3bl, HeOOXOAUMOM 1151
ocylIecTBJICHUs] 00Pa30BaTeILHOIO MpoIecca Mo JUCIUILINHE

Tabmuna 10
Caenennsi 00 00ecneYeHHOCTH CIICHAJTU3UPOBAHHBIMY Ay 1M TOPUSIMH,
KaOuHeTaMH, J1a00paTOPUAMHU

HaumeHoBaHnue
cHennaJIbHbIX
NOMeLIeHUH U
NOMeIeHNH IS . .
. OcHalleHHOCTH CeUAIbHBIX OMelleHHil U oMelleHUil 1A
CaMOCTOSITeIbLHOM N
CaMOCTOSITEJIbHOI PadoThI
padorbl (Ne
yueOHOoro
Kopmyca, Ne
ayIMTOPUH)
1 2
YueOHas 1. Cron 21 mir.
naboparopust 2. Crynbs 39 mr.
(Yae6nsrit kopnyc | 3. Jlocka menoBas 1 mT.
No 28 ayn. 301a) | 4. Ikadwr 2 mT.
5. TunoBoi KOMIUIEKT 000pyAoBaHus JTaboparopun «MonekynspHas
¢u3uka 1 TepMOIUHAMUKaY | mIT.
6. TumoBoii KOMILIEKT 000pynoBaHus 1abopaTopun «Dusnueckue
OCHOBBI MEXaHHUKU» | IIT.
YyeOnas 1. IMapter 23 .
ayIUTOpUs AJis 2. Crynbs lmr.
MIPOBEICHUS 3. Cromsr 1 mr.
3aHSITUN 4. ]Jlocka menmoBas 1T,
CEMHUHApPCKOTO
TUTA
(YueOnblit KOpIyc
No 28 ayn. 3016)
YueOHas 1. Crounbr 20 mT.
nabopaTtopus 2. Ctynbs 29 mrt.
(Yuebnprit kopryc | 3. Jlocka menoBas 1 mir.
Ne 28 ayn. 302) 4. IlIxadsr 2 mr.
5. TunoBoit KOMIIIIEKT 00opyI0BaHUS JJabopaTopu «BoaHOBBIE
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npouecced 1 mr.
6. TumoBoI KOMITJIEKT 000pYIOBaHUS JIA00OPATOPHH «IJICKTPUUECTBO H
MarHetusm» 1 mirT.

VYuebHas
ayJIUTOPHUS IS
MIPOBEACHUS
3aHATHI
JIEKIIMOHHOTO THIIA
(YueOuslii KOpIyc
Ne 28 ayn. 304)

. Cron 1 wr.

. Crynps lwr.

. Iapter 70 wr.

. Jlocka memnoBast 1 miT.
. Kagenpa 1 mr.

. OkpaH 1 wr.

. [IpoexTop 1 mir.

VYyebHas
nabopaTtopus
(YuebHnblit KOpITYC
Ne 28 ayn. 337)

. ITapter 17 .

. Crynpg 37 wr.

. Jlocka memoBast 1 miT.

. kadsr 1 mT.

. TunoBoii komMIuIekT 00opynoBanus gabopatopuu «KBantoBast puzrka
1 .
YcraHoBKa 1Sl 3KCIIEp. M3Yy4.3-HOB TEIULU3J. | MIT.

OODDOWODNREPNOODDWDN PR

VYueOHas
naboparopus
(YuebHbllt KOpITYC
No 28 ayn. 336)

[Tapter 20 mT.
Crynbs 34 wr.
3. Hocka menoBas 1 miT.
4. Hlxadwe! 1 mr.
5. TunoBoit KOMILIEKT 000pyaOBaHus JabopaTopun «KBaHTOBas PU3HKaY)
1 mmT.

6.
9. 'onnomerp 1 mr.
1.
2.

VYueOHas
nmaboparopust
(YV4aeOHsIit KOpITyC
Ne 28 ayn. 335)

1. TTapTsr 16 mT.

2. Crynbs 34 mr.

3. Jlocka menmoBas 1 mit.

4. Ixadsr 1 mT.

5. TurnoBo# KOMIUIEKT 000pyA0BaHHUS J1a0OpaTOpUHU

«BonHoBbIe nporiecch» | miT.
6. TummoBo# KOMILIEKT 000PYI0BaHUS JIAOOPATOPHH «DJIEKTPUUECTBO U
MarHeTusm» 1 mr.

YueOHas
naboparopust
(Y4aeOHbIit KOpITYC
No 28 ayn. 333)

1. Crounbl 9 mir.

2. Ctynbs 21 mr.

3. llxader 1 mr.

4. TunoBoOl KOMIUIEKT 000pynoBaHus 1aboparopun «MosieKysipHas
(u3KKa 1 TepMoIUHAMKKay | mT.

YueOHas
nabopaTopust
(YuebHnblit KOpITYC
Neo 28 ayn. 332)

1. Crousl 11 mT.
2. Crynbs 21 mwr.
3. TunoBoit KOMIUIEKT 000pyA0BaHus Jaboparopun «PuU3nUECKrue OCHOBbI
MEXaHUKH» 1 mT.

VYuebHas
nabopaTopus
(YueOnblit kKOpyc
Ne 28 ayn. 306a)

JlaGopaTtopusie cToJibl 19 .

Crynbs 45 .

Jocka menoBas 1 miT.

HIkadst 7 mrT.

TunoBoii komMIIeKT 060pynoBanus Jadopatopun «KBanToBas puznka»
1 wr.

6. TunoBoi KOMIIEKT 000pyIoBaHMs TabopaTtopun «BoaHOBBIE
npoueccedy 1 mr.

7. TUnoBoON KOMILIEKT 000py10BaHUA Ja00paTOpuu «DIEKTPUUECTBO U
MarLetusm» 1 mr.

agkrwnPE

VYuebHas
nabopaTopus

1. JIaBopaTopHble cTOJIBI 27 IT.
2. Ctynbs 57 mr.
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. locka memnoBas 1 .

. HIkads 2 mT.

. TunoBo# KOMIUIEKT 000pyA0oBaHus Taboparopun «MoseKyaspHas
¢u3nKa U TepMoAMHAMUKA» | MIT.

(YueOublii KOpIyC
Ne 28 ayn. 3060)

o~ w

6. Tumosoii komIuiekT 060pyIOBaHus Taboparopun «Du3nUIecKue
OCHOBBI MEXaHUKU» | 1T.

VYuebHas 1. JIaGoparopusbie cTobl 15 mT.
ayIuTOpus s 2. Cron ans npeniogasaresns | mr.
MIPOBEACHUS 3. Crynbs 47 mir.
3aHATHI 4. Jlocka menoBast 1 mit.
CEMHUHApPCKOI0 5. Hixadsr 1 .
TUTIA

(YuebHbllt KOpITYC
No 28 ayn. 307)

LenTpanbHas
Hay4Hast
O0ubIMoTEKa UMEHHU
H.UA. Xene3nosa,
YuranpHbIE 3aJIBI
OUOIHOTEKH

OOLIEeKUTHE.
Komuara mns
CaMOMOATOTOBKH

11. MeToanyecKkue peKOMeHIAIUU 00y4AIOIIMMCS 110 OCBOEHUIO M CIIUTIIUHbI

OO0pazoBaTeNbHBIN TpOoIecC MO JAUCIUIUIMHE OPTaHW30BaH B (opMe yUeOHBIX
3aHATHH OOydarmuxcs C TpernojaBaTeieM ©  CaMOCTOATEIbHOW  pabOTHI
oOydaromuxcs. YueOHbIe 3aHATHs MPEICTABICHBI CICAYIONIMMHA BUIAMH: JICKIIHUU;
nabopaTtopHbie pabOThI, KOHCYJIbTAIHH.

Ha y4eOHBIX 3aHATHAX OOydYaroIIUecs BBINOJHAIOT —3allJIaHUPOBAHHBIC
HACTOSIIICH IPOTPaMMOi OTACIIbHBIC BUABI YI€OHBIX paOOT, B TOM YHUCIIE OTACITHHBIX
AJIEMEHTOB PadoT, CBA3AHHBIX ¢ Oyaymiel MpodhecCHOHAIBHOM IESITEIPHOCTBIO.

[locne  kaxmoi  JiekmuM  TpeOyeTcs  caMmocTosTeNnbHas  MmpopaboTka
M3JI0KEHHOTO MaTepuana. [lepen 3aHsATHEM MO BBITIOTHEHUIO Jab0OpaTOpHOI pabOThI
HEOOXOIUMO TOATOTOBUTH KOHCIIEKT pa0OThl, BHUMATEIHLHO HW3Y4YUB COJCPKAHHE
METOIMYECKUX YKA3aHHH, H 3aTIOMHUTH MOPSIOK BHITIOTHEHUSI.

Buabl u gopMbl 0TPadOTKH NPOMYIIEHHBIX 3aHATHIA

CtyaeHT, MpOMyCTUBIINN JEKIHIO, 00s3aH 0TPaboTaTh TEOPETUICCKUN
MaTepHall o COOTBETCTBYIOIIEH TEME CaMOCTOATEIBHO.

CryneHT, IpONMyCTHBIINH Ja00paTOPHYIO paboTy, 0053aH ee oTpaboTaTh
(BBIMOJIHUTB), PACCUNUTATH U 3ALIUTHUTb.
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12. MeTomnueckne peKoMeHAR N NPCNOAABATENRM 1O opramau obyucnis
no AncunnAaNne

Ilns Gonee YCNCLIHONO OCBOCHNA AncUMNANHLL «Du3nkan peromelayerca

CHAYana 1aBath CTY ACHTaM NCKUMOMHBIT MATEPHAN, A 3aTCM 3aKPENAATE Cro BH/C
NabopaTOPHLIX 3aHSTH.

13yueHie Kypea CKNANLIBACTES 13 NEKUIL, NAGOPATOPNBIX 3AHATHIT 1t
CamMOCTOSTENLHON PAGOTH CTYACHTOB.

Ha nexwisx oceewmaores OCHOBONONATAIOLINE BOMPOCHI nporpamMmsi. Yacrtn
PA3NCI0B BLIHOCHTCA HA CAMOCTOSTEITLHYIO “p()paﬁOTK)’A

JlaGopaTopibie paGoThi HANAAHO ACMOKCTPHPYIOT IHIHUECKIE 3aKOHDI 1
ABICHHSA.

Nporpammy paspaGoran:

S
047
Moposos AB., K.¢.-M.H. - V;,,,L
(noanmcy)




rrunEusns
na padouy o nporpansy ancnnnanig bLOOR albimkns
OO BO no waupanacnnmo 230003 « IRCHAN ATAING TPANCHOPTRO=TENNOA0NHMECKRIN
MAWRN 1 ROMIICRTOND HANPARACHIOCTI « A R1TOMOGIAN 1 ARTOMOMIILIOE Xomile o,
«Cepune TPRARENOPTIIY I TTVHANONIMECKINY A1 o00py Aowims
(RUATMPURANNIN BnyeknuKRa -~ Gaxainngp)

Kaprayvonun Bewecaanom Munainommen, aoneimnmon kageapit nhiomieil Maresmntingkn
QUBOY BO «Pocaniicrnit rocy aapemenimit arpapuiit vimnepenrer — MONA avenn KA
TRMIPRICAAY,  KDUANZATOM  (IEDIKO-MATEMATHNECKHN VK (NCC 10 ICKCTY  Penenent),
OPOREATHA PCEiIng palonedl parpaxi amncnammn adimnkay OHON RO no nanpansieniie
230303~ «ORIAYATAINE  TPARCIIOPTHOTENHONOTINECKIN  MAWIN W KOMILICKCONY,
HANPARIOMIOST CARTOMAGIA 11 aRTOMOGIARIOE  \03aTieImos,  «Cephine 1panctopiies.
TCXMONOTIYECKIN Mamm 1 ofopy aonanisy - (Gaxananpnat)  papaborannoit n I OY  BO
«Poconiiornit rocyaapcTRamail arpapiuil yimneparter - MCONA e KA Tusmpraciay, 1na
xadenpe gmewikn (paspaforank — Maparon  Awton Buktopomint, aoneit kadeapid (ki
RQUTLART GHATRO-MATCMATHYCCKIN 1AVK)

PaccMOTPCD NPCACTARICHHWE HA PCUCHUNG MATCPHANL, PEICHICHT TPIINC) K CACAYIONIIM
REROAM

1 Npemesmnermas paGouas  nporpamma mciiunmn «Disikn — (aiee 1o Tekery
TNporpanma) - coomeememaem  TpeGonamtsn GIOC BO no nanpasacimo — 23.03.03
« IRCIMATAMS TPARCNOPTHO-TEXHANOMINCCKIN. MM 1 komiekcony. porpamma codepacim
BOC OCHOBHMIC  PARNCIW,  coomeemcmaem  TpeCORanimM K 1HOPMATIBNO-MCTOMMCCKIN
NOKVMCHTAM

2 DNpeacrasnermas » Tporpasse  axmyasswecms  YaeOnoit DCUmummL b paMkax
peanzaim ONON BO we_nodscwum covmenuo — mcumunma omocnres K Gasonofl wacii
vuehroro uuknas - b1
3 Tpeacrasncuinie v [lporpanne geaw mcinunoim coomeaemcmayton 1peGonaisiz
@IOC BO uanpanncnus 23 03 03 — « DRCUIVATAA TPAUCHOPTHO-TEXNOJIOMIMCCKIN MO 1
KOMILTICKCOBY

4 B coormercramn ¢ [lporpasmaoil 33 awcunmmgioit  «Dusikay  sakpensiena |

Q pa copruy ). Jincinnmma «Dusikay 1
npeacTasncnnas  [lporpamas  cnocodwa  peamgogsamn WX B oGuannennux  1peGonaiimy.
Peaymrans ofyucans, npeactanncuusie B [Iporpamme B KaTcropax 3uars, YMETh, BIuICTh
coomeemomeyiom 4 W coney ) IMCUMIUIMNBL ¥ QCMONCHIPUDYIONT_GOIMONCHOCIND
MOTYNCHMN 3AZEIACHHBIN PEIVILTATOR

S O0mas TPYAGEMKOCTL AHCUMIUIMHL «Du3ukay cocTanet 8 304¢mivxX cunni (288
9ACOB/IT3 HINN NPAKTHYCCKas noaroTosks 0 wacon )

6 Hugopaawns 0 B3WIMOCESIN  M3IYHOCMLIN JIMCUMIUINH 1 BONPOCOM  MCKIIOMCHIA
avOAMpOBaNMS B COACPHEMNN JIMCUMILIMH coomeemcmeyem AeficrBntenninocnt. Jlscunnima
«@u3HKay B3AMMOCBE3aNA ¢ Jpyrumi Jmcunrmmamy OIOIT BO w YueGnoro wiana 1o
wanpasnciino 23 03.03 — «DkCrayaTains TPaHCNOopPTHO-TEXHONOMHUECKIN MALIII 11 KOMILICKCOB»
11 BOIMOXJHOCTY, TYOAHPOBAHKS B CONCPXAHIN OTCYTCTBYET

7. llpeacraencunan  [lporpasma  nNpeanonarse’  MCNOML3OBANIE  COBPEMENIILIX
OOpEsOBATENLHLY  TCXHOAOIML  UCHIONLIVEMBIE (DM PCATHIA PAVTHYILIN  BWI0B  YueGof
paborit. Qopambl 00PAIOBATCALHL TEXHONOIMI_coomaemcmayiom ciel(uKe CIIIIL.

& [llporpamma amcummamis «@u3uka» npeanoaaract 12 3ansmiil b urrepakTsnoi

dopuc

9 Buau. concpamHMe M TPYAOEMKOCTL  CAMOCTOATCALHOM  paGorul  crysenton,
npeacTasncHibie B [lporpamse, coomeememeyiom 1peGo K NOArOTOBKE BLUTYCKHMKOD,
conecpmaunincs o @IOC BO  panpawncnns 23 0303~ «Dxciyaranns  Tpancnoprio-

TEXHOAOTMHECKHN MALII H KOMILIEKCOB)

1O FIpenormronmmae e omdinnite i Hporpassse  ropmis mesyigefi oyeiios smioh
Cumueen mbopiopii ]luﬂnl. penenie KOIEpoIaon [lllﬂlllbl). COOMAECnyIon L‘Hcluu[ullm
JNCTUTTIRE EPEOONIITIIM K IRITYCRITIIM

MOPMI TIPOMEYTOTHOTO KOIIPOIN WY cryenton, npeaycMoarperntin Hpospammol,
OUYICO NG TEI 1 (OPAE WIOTIE I IKMEIL, TEO CODMAEmCnyen CInycy e, xik
Juctunnine Omonolt wnerine yieOnoro  ninn L @roc 18O gmnpangersn 23,0303
AOROMYRTIIUSE TPRICHOPTIOLTOXHONONIHECKIX Mt I KOMIISKCOIN

1L ahapmut omenas i, upejcraieninie w Lporpassie, coomaentcmayom cneumpnie
JUCHIEINIEE I EpeGONDIIA K ILIYCKINIKIM

12, YueOno-merojmieckoo — ofiocueienne  Jnciiimie  Hpejcinnieno.  ocnonnofi
sprepnrypolt - 2 crommn (Guaonsld yeOumie i cOopme ), onomnreniol areparypok

10 nmsenonmmh 0 coomaemcmayem 1peGonnmms DIOC BO - wanpanscims 23,0303
WOIRCHYRTAIOE TPAICHOPTHO-TEXHONOTIICCRIX MG I KOMILIOKCOnn

13, Mutepinato-roxsmicekoe ofecieneitiie WCHumt CooTneTcnyct  crcispixe
JUCTUEUINEE DRI 30 00CCIEIIACT HENONLIONAIKG CONPEMENTIIX 0OPIIONTTCALILX, B ToM
HHCIC IHETCPIKTHIIRIX MCTOJION 06y ciim

14 Meroieckiie — PEKOMEIUIIUNG  CTYACHTAM 31 MCTO/MECKHE  PEKOMCH /LI
HPCHOJMNATEIIM 110 OPEAIIIGNE OGY S 110 JWCIUINIG U1 IPSACTARICHNE O creiidnke
OGY I O JUICIIINIE @ DK

OBIHE BLIBO/LBI

L ocuonmint Gponeeiinol peuciing MoKIo  CACHNTL KIOCHIE, 10 XApuxTep,
CIpyktypn 1 conepkamte  pabosiclt nporpasmes amcismsnig aiskan - OHONE BO - no
nanpansieiino 23.03.03 — «KCHAYRTmus [paHcHop Io-reXnoioncCkiX Manii it KOMILICKCOn»,
wpanaennoctt «eAwromoGiuin s anromobsinioe xowfcrnon, «Ceppuc TpACHOpIX.
TEXHOIOPHUCCKIX  Mat 1t 06OpYA0RaIimy  (KBwinpiucaims  BuycKiix Gaxananp),
prapaGotanime Moposonuiv AIronom Bikroponiries, A0fenros kadeapi Guinky, Kanmaarou
(MIIRO-MATEMOTHUCCKNX  Htayk,  coornercrnyct  TpeGonmmam  DIOC  BO,  conpemenmninm
TPEGODAIIMAM IKONMONIIKIL, PIIKD TPYJIL 0 HOHOMIET 1PH ¢ PEAInMBng yenemmo obecrem,
(JOPMIPOBAIIC TAAICIIILIX KOMIICTCH

Peucuien

: Kapnayxon Bavecan Muxaitioni, gouent kadeaput nuciichl maremarnk GIEOY
BO «Poceufickuit rocynnpemenimit arpapuifi y perrer — MCXA numenn KA
TUMHPRICHAY, KDIBIAAT (PHIHKO-MATCMATHUCCKUX 1HAYK

. P, o 2021 ¢
M D
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