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AHHOTALIUA

paboueii nporpaMmmspl y4yeOHou (ucuumInabl «DU3UKA»
JJIS IOATOTOBKH 0akasiaBppa no HanpasJjienuio 19.03.01 «buorexnosorus», Ha-
NMpaBJeHHOCTh «BUOTEeXHOJIOTUsD)

Henab ocBOeHHMsI TMCUMINVIMHBI: CIIOCOOHOCTh HCIOJIb30BATh OCHOBHBIE 33aKO-
HbI €CTECTBEHHOHAYYHBIX TUCIHILIMH B MPO(PECCHOHANIBHON NEATeTLHOCTH, MpUMe-
HSTh METOJbl MATEMATHUYECKOTO aHaJIM3a U MOJEIMPOBAHUS TEOPETUYECKOTO U IKC-
NEePUMEHTAIBHOTO UCCIIEIOBAHUS, CIIOCOOHOCTh MCIOJIb30BaTh 3HAHUS O COBPEMEH-
HOM (u3MUeCcKOW KapTUHE MHpPA, TPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOEHUU BEIlEeCTBA JIJIsi IOHUMAaHHUS OKPY>KAIOLIEro MUpa U SBJICHUI MPUPOJIbI, CIIO-
COOHOCTh K CaMOOpraHU3alMi U CaMOOOPa30BAHUIO

MecTo IMCUMIIIMHBI B Y4€0HOM IUIaHe: JUCHIUIUIMHA BKIIOYEHA B 0a30BYIO
4acTh y4eOHOro IjiaHa 1o HampabiieHHio MmoAarotoBku 19.03.01 «buoTexHomorus,
HaIpPaBJICHHOCTh « BUOTEXHOJIOTHS».

TpeOoBanus Kk pe3yjbTaTaM OCBOCHHS JUCHMILUIMHBI: B PE3YJIBTATE OCBOE-
HUS TUCUUIUIHHBI hopMupytorcs cienyromme kommerennun: OK-7; OIIK-2; OIIK-3.

Kpatkoe cogep:xxkanue JUCHMILUIMHBI: MEXaHHKAa MaTepUaIbHOM TOUKU U
TBEPJIOTO TeJia, HIEMEHThl MEXaHUKU CIUIONIHBIX Cpell, KojeOaHus U BOJHBI, MOJe-
KYJSIDHO-KMHETHUYECKAsl TEOpHUsl, TEPMOJUWHAMHKA, SJIEKTPOCTATUKA, MOCTOSIHHBIMI
TOK, MarHUTHOE TI0JIE, TEOPHUS AJIEKTPOMArHUTHOTO IOJIsl, BOJHOBBIE U KBAaHTOBBIC
CBOICTBA CBETAa, CTPOCHUE aTOMa, JIEMEHTHI KBAHTOBON MEXaHUKH, siFiepHAs (PU3UKA.

OO0mas TPyA0eMKOCTh IMCIHILIHHBL: 252 yaca / 7 3a4. e,

IIpoMeKyTOYHBII KOHTPOJIb: 1 cemecTp — 3a4eT C OIICHKOM,
2 ceMecTp - dK3aMeH



1. Ileans ocBOEHNSI AUCHUILIHHBI

Ilenbto OCBOEHMS TUCLUIUIMHBI SIBIISIETCA:

CIIOCOOHOCTh MCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCLUMILINH B
npo(heCcCUOHATIBHON JEATENbHOCTH, MPUMEHITh METO/Abl MAaTEMATUUECKOTO aHaIn3a
U MOJICIIMPOBAHUS TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO MCCIEA0BaHuUs, CIOCO0-
HOCTb MCIOJIb30BaTh 3HAHHUS O COBPEMEHHOW (PU3NYECKON KapTHUHE MHUpa, IPOCTpaH-
CTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIIECTBA JJIsl TIOHUMAHUS OKpPY-
KAIOIIer0 MHUpa U SBJICHUHN MPUPOIBI, CIOCOOHOCTh K CAaMOOPTaHMU3aIMU U CaMO00-
pa3oBaHUIO

2. MecTo TMCUMILUIMHBI B YUeOHOM Ipoliecce

JMucunminHa «®u3ukay» BKIIOYEHA B 00S3aTENIbHBIM TMEpEeYeHb TUCHUILIAH
yueOHoro 1aHa 0a3oBoi yactu. Jucuumnuna «dusuka» peainsyercs B COOTBETCT-
Bun ¢ tpeboBanusimu OI'OC, OIIOII BO u YueOGHOro miaHa mo HarpaBlIECHUIO
19.03.01 «buoTrexHonorus», HalPaBJICHHOCTh « BUOTEXHOIOTHS.

JNucunminHa «®u3uKa» SBISETCS OCHOBOIIONATAOLIEH Ui U3YYEHUs CJe-
TYIOIUX JuciuiuivH: «[IpuknagHas MexaHuka», « AJeKTPOTEXHUKA U DJICKTPOHUKA,
«IIporneccel U arnmapaTbl OMOTEXHOJIOTUIY.

OCOOEHHOCTBIO AUCIUIUIMHBI SBISIETCS €€ 0a30BBIA XapakTep ISl TeXHHUYe-
CKHMX U €CTECTBEHHO-HAYYHBIX JUCHIUILINH.

PabGouas nporpamma IUCHUTIIMHBI «DU3UKa» N1 HUHBAJIUOB U JIUI] C OTPaHU-
YEHHBIMU BO3MOXXHOCTSIMU 3JI0POBbSI pa3padaThiBACTCs MHAUBUIYATBLHO C YYETOM
O0COOCHHOCTEM TCUXO(U3UYECKOTO PA3BUTHSA, WHIUBUIYAJIbHBIX BO3MOXXHOCTEH U
COCTOSIHUS 3/I0POBbSI TAKUX 00YYaIOIINXCSI.

3. [lepeyeHb MJIaHMPYEMBbIX Pe3yJIbLTATOB 00yUeHHs MO TUCHHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yJIbTaTaAMH 0CBOEHHS 00pa30BaTeJIbHOM
MPOrpaMMsblI

N3yyenue naHHOW yuyeOHOW AMCIMIUIMHBI HAlpaBlieHO Ha (HOPMHUPOBAHHE Y
OOy4YaroIINXCcsk KOMIETSHITNH, MPeICTaBICHHBIX B Tabyuiie 1.

4. CTpyKTYypa M cojiep:KaHne U CHUTLITUHbI

4.1 PacnipenesieHre TPYAOEMKOCTH JUCHUIIMHBI O BHIaM padoT
1o ceMecTpam
OOmas TpyI0EéMKOCTh AUCIMILIAHBI cocTaBiseT 7 3au.en. (252 gaca), ux pac-
npejesieHue o BujaaM padoT ceMecTpaM MPeCTaBICHO B TaduIe 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHUS Y4eOHOW TUCIUINIMHBI

Taoauna 1

uanexc

B PE3YIbTATC U3YUCHUS yqe6H0171 JAHUCITUITINHBI 06yqa}0mnecsl JOJIKHBI:

HUS O COBPEMEHHOHN (pU3NYeCcKoi
KapTUHE MHPA, IPOCTPAHCTBEH-
HO-BPEMEHHBIX 3aKOHOMEPHO-
CTSIX, CTPOCHUM BELLIECTBA IS
MTOHUMAaHHUSI OKPYXKAIOIIEero Mupa
U SIBJICHUU IPUPOIBI

OCHOBHBIE 3aKOHBI (PH3UKH; Ipa-
HUIIBI UX IPUIMEHUMOCTH,;
Ha3HAYEHWE U MPUHIUIIBI JIeHCT-
BUS BKHEUITHX (PH3HUECKUX
prOOPOB;

METOJIMKH U3MEPEHUS
IapaMeTpoB U3JEIuH,
¢du3nyeckue CBOMCTBA MaTepua-
JIOB, COBPEMEHHYIO H3MEPHTEIIb-
HYIO anmnaparypy

ponHBIE SIBICHHUS U APPEKTHI C 1MO-
3unui QyHIAMEHTAITbHBIX (pH3H-
YECKHUX B3aUMO/ICUCTBUI;
HCTOJIKOBBIBATh CMBICI (hU3UYe-
CKUX BEJINYMH U MOHATHIA;
pabotaTh ¢ mpubopamu 1 000py-
JIOBaHUEM COBPEMEHHOH (urznye-
CKOM J1ab0paTopuu;

MPUMEHSTH COBPEMEHHbIE METO/IbI
HCCIIEIOBAHNN

Nem/m| xomme- ConepxcaHHe“
KOMIICTCHIIUY (MJIU €€ 9acTH) 3HATh YMETh BJIAJICTh
TEHITUN
1. OK-7 CIIOCOOHOCTH K CAaMOOpPTaHU3AIMH U | METOIUKY MPOBEIACHMUS (hru3mue- WCIIOJIb30BaTh 3HAHMS (PU3MUYECKUX | OCHOBHBIMH METOJIAMU H
caM000pa30BaHMIO CKUX 3KCIICPUMCHTOB M aHAJIN33, | CBOMCTB BEIICCTB B J1aDOPATOPHOW | MpHEMaMu MPOBEACHUS JKC-
TEOPHIO TIOTPENTHOCTH U3MEpe- ¥ TIPOW3BOJICTBEHHOM IMPaKTHKE, [IePUMEHTAIBHBIX UCCIIEN0-
HHW, OCHOBHBIE METOJIBI KCIIEpH- | BHIOMpATh HEOOXOIUMBIE TIPUOOPHI | BaHHM,
MEHTaJIbHOHN HU3NKH u o0opynoBaHue pacdeTraMu U OLIEHKOH pe-
3yJBTATOB
2. OIIK-2 | CnocobHOCTh U TOTOBHOCTB HC- ITIOCTaHOBKY LI U BBIOOp MyTe#l | BOCIPHHUMATh, 00001IaTh U aHa- KYJIbTYPOI MBIILICHIS,
TOJI30BaTh OCHOBHBIE 3aKOHBI €C- e€ JOCTHKCHUS, JU3UPOBATh HH(POPMAILIUIO, TIOTY- CIIOCOOHOCTRIO K 0000111e-
TECTBEHHOHAYYHBIX JUCIMILIAH B METOJIbI UCCIICIOBaHUS (hr3UYC- YCHHYIO U3 Pa3HBIX UCTOYHHUKOB, HUI0, BOCIIPUSITHIO HH(POpMA-
HpO(l)eCCHOHaHLHOﬁ OEATCIIbHOCTH, CKHUX IIPOLECCOB U 110 Q)HSI/I‘IGCKI/IM rnpoueccam, 1mpo- 105070
NPUMEHSITH METOAbl MaTeMaTHYC- ITIOCTaHOBKH (1)I/I3I/IIICCKI/IX OIIBITOB HUCXOJAIIUM B IIOYBE, B PpaCTCHUHU
CKOT'0 aHaJIM3a U MOJICIIMPOBAHNS, u penbede
TEOPETUIECKOTO 1 SKCIIEPHMEH-
TaJHHOTO UCCIIETOBAHUS
3. OI1IK-3 CIIOCOOHOCTDH UCIOIB30BAaTh 3HA- | OCHOBHBIC (PU3UUECKUE SBJICHUS U | OLICHUBATh HAOJIFO1aeMbIC TIPU- HCIIOJIF30BAHUEM OCHOBHBIX

o01IeQr3NIecKuX 3aKOHOB 1
MIPUHIIATIOB B

BaKHEHIINX TPAKTUYECKUX
MIPUIOKEHUSX;
MIPUMEHEHNEM OCHOBHBIX Me-
TOOB (PU3UKO-
MaTeMaTHYECKOr0 aHaIN3a
JUTSL PEIIEHUS] €CTeCTBEHHO-
Hay4YHBIX 33/1a4




Ta0muna 2
PacnpenesieHue TPyI10€MKOCTH JHCIUILUIHHBI 0 BHaM PadoT MO ceMecTpam

Tpynoémkoctb
Buj yueOHoii paGoThI qac B T.4. 110 ceMecTpam
) Nel Ne2
O0mas TpyI0EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 252 144 108
1. KonurakTHas padora: 110,75 48,35 62,4
AyauTopHasi padora 110,75| 48,35 62,4
8 MoMm uuce:
aexyuu (J1) 36 16 20
npaxmuyeckue zansmus (I13)/cemunapor (C) 36 16 20
nabopamopnvle pabomut (JIP) 36 16 20
KOHCYIbmayuu nepeo dK3aMeHOM 2 2
KOHMAakmuas paboma Ha npomesicymounom koumpoine (KPA) 0,75 0,35 0,4
2. CamocrositesqibHasi padora (CPC) 141,25| 95,65 45,6
KOHMPObHAsL paboma 20 10 10
camocmosimenvbHoe uzyuerue pazo0enos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYyuOHH020 Mamepuala u ma-
87,65 76,65 11
mepuana y4eOHuKo8, H0020MmoeKa K 1a060pamopHviM U NPax-
MUYeCKUM 3aHAMUIM Mm.0.)
Iloozomoska k sx3ameny / 3auemy ¢ oyeHKou (KOHmMpOJib) 33,6 9 24,6
Bu mpoMexxyTOYHOTO KOHTPOJIS: OBI?:HeIIOCﬁ SK3aMeH
4.2 ConepxxaHue TUCHHUIINHBI
Tabmuma 3
TemaTnyeckuii NUIaH y4eOHOW IUCIUTIIHHBI
AynuTopHas padora Bueayauro
HaumeHnoBanue Paseos u TeM Beero b o3/C | AP | TKP o
AUCHUILTNH (YKPYTHEHHO) paGora CP
Paznen 1 «®uznyueckrue OCHOBBI MEXaHUKN) 72 8 8 8 48
Paznen 2 «KonebGanus v BOJTHBI» 18 2 2 2 12
Paznen 3 «MonekynsapHas pusuka u 53,65 6 6 6 35,65
TEPMOJIMHAMUKAY
KonrtakTHast paboTa Ha TPOMEKYTOUHOM 0,35 0,35
koHTpose (KPA)
Bcero 3a 1 cemecTp 144 16 16 16 0,35 95,65
Paznen 4 «DnekTpuuecTBo» 34 6 6 8 14
Paznen 5 «Marunetuzmy 21 4 4 4 9
Paznen 6 «OnTukay» 34 6 6 8 14
Paznen 7 «KBanToBast pusuka» 8,3 2 2 4.3
Pasnen 8 «SnepnHast pusukar 8,3 2 2 43
KoHcynpTanum nepes 5K3aMeHOM 2 2
KonTakTHas paboTa Ha NPOMEKYTOUYHOM 0,4 0,4
koHTpose (KPA)
Bcero 3a 2 cemecTp 108 20 20 20 2,4 45,6
HToro no aAucunnjinHe 252 36 36 36 2,75 141,25




Pa3znen 1 «Pusnyeckue OCHOBbI MEXaHUKHU

Tema 1 «Kunemaruka»

[Mpenmer dm3uku. Metop! Gr3ndeckoro uccrenoBanus. Poib Gu3rky B pa3BUTHH TEXHUKH U BIMSTHHIC TEX-
HHKH Ha pa3BuTHe Gu3uKu. MexaHndeckoe JBIKEHNE Kak mpocTeifmas ¢opma Iprokenust marepun. Kiaccu-
yeckast MexaHuka. [IpocTpancTBo 1 BpeMs B Kitaccnueckoi Mexanuke. dusnyeckue mozaemm. Kunemarnueckoe
OIMCaHKE JBWKEHUS TOUYKU. CKOPOCTh M YCKOPEHHE IPU KPUBOJIMHENHOM JBIbkeHnH. HopmaibHoe u Kaca-
TeNbHOE (TaHIeHIMATLHOE) YCKOpeHUs. J[BIKeHne TOYKU MO OKPYKHOCTU. BeKTopbl yriioBO#M CKOPOCTH U
YIJI0BOro ycKopeHuUs1. CBsI3b JIMHEHHBIX CKOPOCTEN U YCKOPEHHH C YIIIOBBIMU CKOPOCTSIMU M YCKOPEHUSIMU.
Tema 2 «/IlmHamMuKa»

Junamuka. Mexanndeckasa cucrema. Cuia. Macca u umityibe. CoBpeMeHHasi TPaKTOBKa 3akOHOB HbroToHa.
Cunbl B MexaHuke. VIMITyITbC CHCTEeMbI MaTepuasibHBIX TOYEK. 3aKOH COXpaHeHWs! UMITyibca. OOo0IeHHas
¢dopmymposka |l 3akona HetotoHa. 3akoH BceMupHoOro Tsrotenus. LleHTp Macc MexaHu4yeckoil cucre-
MBI, 3aKOH JBH>)KEHUS LIEHTpa Macc. J[BUKEHUE TEN C IEPEMEHHONW MAaCCOM.

MowmenT unepuuu. Teopema llteitHepa. MomeHT cuibl. OCHOBHOE ypaBHEHHME JTMHAMHUKHU Bpalia-
TEJIBHOT'O ABW)KEHUS TBEPIOTO TENa.

Tema 3 «3aK0HBI COXpAHEHUS B MEXAHUKE»

DHeprus Kak YHUBEpCaIbHasi Mepa Pa3IMYHbIX (JOpM JIBIKEHUS U B3aumozercTus. Pabora crubl. Koneep-
BaTUBHBIE U HEKOHCEpBaTUBHbIE CHIIbl. MomHocTh. KuHernueckast sHeprusi MexaHndeckoi cuctemsl. [1o-
TEHILMaIbHAs SHEPTUsl. 3aKOH COXPAHEHHS SHEPTHU B MEXAHUKE. Y JIaphl.

Kunernueckas sHeprus Bpallarolerocsi ¥ KaTsAuierocsi TBepIoro tena. Pabora nmpu BpalaTensHOM JIBHKE-
HUU. MOMEHT UMITYJIbCa MaTEPHAIIBHOW TOYKH, MEXAHUYECKON CHCTEMBI U Tejla. 3aKOH COXpPaHEHUS
MOMEHTa UMnyjabca. OCHOBHOE YpaBHEHUE JMHAMHUKU BPalllaT€IbHOIO JBM)KEHHUS TBEPJAOrO Teja B
0000IIEeHHOM BUJIE.

Tema 4 «MexaHuKa CIIOMIHON CPEIbI»

I'unpocratuka HeckrMMaeMoit xuakoctu. Jlapnenue cronda xuakoctu. Cuma Apxumerna. Y cioBys I1aBaHUS
Ten. CTallMOHapHOE TEUYEHHE WCaNbHOM KUJKOCTU. YpaBHEHHE HEPA3pbIBHOCTH. YpaBHeHUE bep-
HyJIU. Bsskocts sxumkoctu. Pexxnmel Teuenus. Huceno PeiiHonbaca. MeToibl onpeaesieHust BA3KOCTH.
Hedopmarus B TBepaom Tene. 3akoH ['yka. Koaddunuent I[lyaccona. JluarpamMmma pactskeHusl.
Paznen 2 «KoneOGaHus ¥ BOTHBI»

Tema 1 «["apmoHHnueckue Kone6aHus U BOJTHBD»

Knaccudpukanusa konebanuil. YpaBHEHHE TapMOHMUYECKUX KoJsieOaHuil. MexaHnuueckue koseGaHUs.
Oueprus konebanuid. [luddepeHumansHoe ypaBHEHHEe rapMOHUUECKHX KoneObanuil. MastHuku. CBoOoI-
HbI€ 3aTyXxalue Konedanus. BeinyxeHHble kKoneOanus. Pe3oHaHc.

BonnoBoe nBmxkenue. Ilnockas rapmMoHndeckas BOJHA. J[JIMHa BOJIHBI, BOJHOBOE YHCIO, (a3oBas
CKOpPOCTb. Y paBHEHHUE BOJIHBI.

Paznen 3 «MonekynsapHas GU3MKa U TEPMOJAUHAMUKAY

Tema 1 «MonekynspHo-kuHeTnueckas Teopusi» (MKT)

CratncTyecKnii M TEpPMOIMHAMHYECKMI METONbl HccieioBaHsA. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-
KUHETUYECKON TeOpHH UIelbHBIX ra3oB. TemmeparypHas mkana Llenscust u KensBuna. Cpennsisa kute-
THYECKasl SHEpIusi MOJeKyl. MoJeKyIsipHO-KMHETHYECKOE TOJIKOBaHHUE a0COMOTHOM Temriepatypbl. Pacmpe-
neneHne MakcBesuia MosieKyn uaeanbHoro rasza. Pacnpenenenue bonbpiiMana um O6apomerpuueckas
¢bopmyna. CpesHee UMCIO CTOIKHOBEHUH U CpeHsIs ATTMHa CBOOOIHOTO Ipobera.

Tema 2 «TepmMoanHaMuka

TepmonuHamuueckue napameTpsl. TepMoIMHAMUYECKOE PAaBHOBECHE M IIPOLECC. YPABHEHHME COCTOS-
HUS wjaeanbHoro rasza. Mzompomeccsl. [lepBoe Hauano tepmoamHamuku. Pabota rasa. TerumooOmeH,
KOJIMYECTBO TEIUIOTHL. BHYTpEeHHsST SHEprusi uaeansHoro rasa. Yucno creneHeil ceobonsl. [Ipumenenue
MepPBOTO Havaja TEPMOJUHAMHUKH K U30IpoiieccaM. AmpadbarHplii rporece. TemoeMKocTb. Y paBHEHHE
Maitepa. Koapdumment Ilyaccona. [Tonmutponnsiii nponecce. Hukmsl. Tepmuueckuii KIT/I mukna. Tero-
BbIE JIBUTaTeNM, XOJIoAWwIbHbIe MalmHbl. Teopema Kapuo. [uxn Kapno u ero k.n.a. Bropoe Hayano tepmo-
nuHamuku. OOpatuMble W HeoOpaThMble Tiporiecchl. JHTpormst. HepasenctBo Kiaysuyca. Omnpenenenve
SHTPOMNMHM PABHOBECHOM CHCTEMbI 4Yepe3 TEPMOJMHAMHYECKYI0 BEPOATHOCTb MaKpOCHCTeMBbL. Teopema
Hepucra-ITnanka. Cuiibl 1 nOTEHIMATIBHASA SHEPIUST MEXMOJIEKYIISIPHOIO B3aUMOACHCTBYS. YpaBHeHue Ban-
nep-Baanbsca. U3orepmbl Ban-nep-Baanbca u skcriepuMeHTaaIbHbIE H30TEPMBI.




Tema 3 «SIBneHus nepenoca»

SIBnenus nepenoca. Jnddysus, TermonpoBOAHOCTb, BHYTPEHHEE TPEHUE.

Paznen 4 «DneKTpUIecTBON

Tema 1 «OCHOBBI JIEKTPOCTATUKI

DJIEKTpUYECKUE 3apslbl. 3aKOH COXpaHEHHUs 3apsajaoB. BzaumopelictBue 3apsanoB. 3akoH Kymnona.
DNEKTPOCTATUUECKOE I0JIE, €r0 XapaKTEPUCTUKU. DKBUIIOTEHLIMAJIbHBIE ITOBEPXHOCTH M CHIIOBBIE
JIMHUM 3JIeKTpocTaTudeckoro nos. [Ipuanun cynepnosunuu nonei. I1oTok BekTopa HamnpsyKEeHHO-
CTH 3JeKTpocTaTuueckoro nojs. Teopema [Maycca (s Bakyyma). IloreHnmanbHbli XapakTep 3iekK-
TpocTarndyeckoro noius. Ilonarue norennuana. Pacuer paGoTel npu nepeMeIieHuy 3apsaia B JJeK-
TpocTaTudeckoM noiie. Llupkymsus sexropa E anexrpocratudeckoro noist. Onpenesnennue pasHocTu
IIOTEHLIMAJIOB B JIEKTPOCTATUYECKOM MoJie. CBsA3b HANPSYKEHHOCTU U MOTEHUMaNa. ['paiueHT norex-
nuana.

Tema 2 «IIpoBOAHMKY B 3JIEKTPUUECKOM I10JIEN

IIpOBOIHUKY B 3JIEKTPOCTATHYECKOM TI0Jie. PaBHOBECHE 3aps/ioB B MPOBOJAHMKE. EMKOCTB IIPOBOJ-
HUKOB U KOHJEeHcatopoB. CoelMHEHHsS KOHJEHCATOPOB. DHEPIUs 3apsyKEHHOIO KOHJEHCATOopa.
DOHeprus 3neKTpocTaTuyeckoro nosist. O6beMHast IIOTHOCTh SHEPTUHU HOJIS.

Tema 3 «/{M2IEKTPUKYU B 3JEKTPUUECKOM I10JIEN

Tunsl quanexkrpukos. [Tonspuzanus QU3IEKTPUKOB U €€ BUIBL. [I0spHU30BaHHOCTD AMIIEKTPUKOB.
JusnexkTpuueckasl BOCIPUMMUYKUBOCTh M IIPOHUIIAEMOCTh. BekTop anexTpuueckoro cmemieHus. Cpo-
OoxaHbIe U cBA3aHHbIE 3apsaabl. Teopema ["aycca it mons B 1uaniekTpuke. CerHeTo3aeKTpUKU. DieK-
TPUUECKOE T10JI€ B OJJHOPOJIHOM JIUAJIEKTPUKE.

Tema 4 «IloCcTOSTHHBIN PIEKTPUUECKUNA TOK

[TocTOSIHHBIN 37EKTPUUYECKUIN TOK, YCIOBUS €r0 CYIIECTBOBAHUS U OCHOBHBIE XapakTepucTuku. Cto-
ponnue cuisl. [lonsatue 3/1C u Hanpskenus. ConpoTUBIEHHE POBOJOYHOr0 npoBoaHuka. Coenu-
HEHUS MPOBOJHUKOB. TemmepaTypHas 3aBUCUMOCTb COIPOTUBIICHUS U €€ KaueCTBEHHOE OOBsCHE-
Hue. CBepXIIpoBOAUMOCTh. 3akoH OMa B MHTErpajibHOU (hopMe Il OTHOPOIHOTO U HEOAHOPOIHOTO
y4acTKOB Lienu, A nojaHou uenu. [lpasuna Kupxroda. 3akon Jxoyns — JleHna B MHTErpagbHOM
dopme. MomHocTs Toka. 3akoH Oma u [xoyns — Jlenna B auddepenunansroit popme. DnexTpu-
yeckui TOK B Meramiax. Kiaccuueckast Teopus 371€KTpOIPOBOAHOCTH. TOK B BakyyMe. OMHUCCHS
3JEKTPOHOB. ["a30BbIe pa3psib.

Tema 5 «OnemeHTH! (U3UKU TBEPIOTO TEIA»

[TonmynpoBoiHuKH. 30HHAsA Teopus TBeporo tena. CoOCTBEHHAs U MPUMECHasi IPOBOJUMOCTb MOy~
MPOBOJHUKOB. lnoz.

Paznea S «Marsetuzm»

Tema 1 «Maraurocratuka»

MarauTtHoe 1oJe ¥ €ro XapakTepUCTUKH. MaKkpo- 1 MUKPOTOKU. Bo31eficTBME MarHUTHOTO TOJIS HA
pPaMKy C TOKOM U Ha NPSIMOJIMHEHHBINA TPOBOAHUK C TOKOM. CHIIOBBIE TMHUM MAarHUTHOW MHIYKIIMH.
CunoBast KapTMHA MarHUTHOIO TOJS MPSIMOJMHENHOTO IPOBOJHMKA C TOKOM M KPYrOBOI'O BHUTKA.
[TpuHuMn cyneprno3uuuyu MarHUTHBIX nojei. 3akoH buo — CaBapa — Jlannaca. Bo3geiicTBue mar-
HUTHOTO M0JI Ha ABWXKyLMiica 3apsn. Cuna Jlopenua. /[BukeHue 3apsaa B MarHUTHOM moje. D¢-
¢ext Xosmna. BuxpeBoil xapaktep marHuTHoro nojsi. Teopema ['aycca u TeopeMa O HUPKYISILIMU
BEKTOpa MarHUTHOW MHIYKIMHU (B BaKyyMme).

Tema 2 «MaruuTtHoe 1oJie B BEIIECTBE»

HamaranunBanue marHeTukoB. HanpspkeHHOCTh MarHUTHOTO MOJs. MarHuTHas IpOHULIIAEMOCTh U
MarHMTHas BOCHPUUMYHMBOCTh. J(MaMarHeTuku, mapaMarHeTukud u ¢eppomarHeTuku. CBsi3b BEKTO-
poB B u H. 3aK0H NIOJHOTO TOKA JJIi MAarHUTHOT'O T0JIA B BellecTBe. TeopeMa 0 HUPKYJISALUN BEKTO-
pa H.

Tema 3 «OnexkTpoMarHuTHasE UHIYKIUS

OnextpoMaruuTHasg MHAYKIUA. DJIC MHAYKIMM B TOABM)KHBIX M HEMOJBHKHBIX IPOBOJHHUKAX.
Bpamenue pamku B MarHuTHOM mosie. Toku @yko. CamouHaykius. HIyKTUBHOCTh IPOBOAHMKA.
3akon Jlenma. Bzanmnas wnaykmus. Tpancdopmaropsl. Pabota mo mepemerieHuo MpoBOJIHHUKA C
TOKOM B MarHUTHOM I10Ji€. DHEPI'Hsl MAarHUTHOTO MOJIsI B cojeHoue. IIIOTHOCTh PHEPrUM MarHUTHO-
IO IOJIS.




Tema 4 «YpaBHenus: Makcgesia

BuxpeBoe anexkrpuyeckoe nose. Tok cMmemenus. Cuctema ypaBHeHM MakcBeiia B MHTEIPajJbHOU
dbopwme.

Tema 5 «3neKTpOMarHUTHBIE KOJICOAHHS U BOTHBD

Konebarenbubiii koHTYp. [IpeoOpa3oBanue sHEpruu Ha pazIWyHBIX dTanax kosebanus. [uddepen-
[IMAJIbHBIE YpaBHEHHS CBOOOIHBIX HE3aTYXAIOIUX M 3aTyXalOIMUX KOJIeOaHU B HEM M MX pEIICHUS.
JuddepennnanbHoe ypaBHEHUE 3JIEKTPOMAarHUTHOM BOJHBI U ero perieHue. CKOpOCTh pacipocTpa-
HeHusi BOJHBI. Bektop YMoBa-lloliHTuHTra. DHEpreTMUecKrne XapaKTEpUCTHKU IEKTPOMAarHUTHBIX
BOJIH. [IIkaa 31eKTpOMAarHUTHBIX BOJIH.

Pa3nen 6 «Ontukay

Tema 1 «I'eomeTprueckas onTuka»

Onruka. 3akoHbI reoMeTpruueckoil onTuku. [loiHOe BHYyTpeHHEee oTpakeHue. Jucnepcusi.

JInnzel. OnTHYECKUE TPHOOPHI.

Tema 2 «aTEepdepeHITUs BOTH

Wutepdepennus cBeta. Y CIIOBHs BOZHUKHOBEHUsI MHTEpPEepeHIIMA. MeTo 1 BEeKTOPHOH TuarpaMMel
JUISL CIIOKEHUS JIBYX WJIM HECKOJbKUX BOJH. [IpuHIMN momydeHus: uHTEphEpeUOHHOW KapTHHBI.
VYciioBUsT MAKCUMYMOB U MHHUMYMOB. Pa3HocTh (a3 u pazHocts xona. HTepdepeHus B TOHKON
meHke. Konbua HeroToHa.

Tema 3 «/ludpaxius BoaH»

Hudpakmus csera. [Ipunuun Ioiirenca-Openens. 3oap1 Openens. dudpakius Ha KpyrioM oTBep-
crun. udpakmus Ha anuHHON menn. JudpakinuonHas penierka. [aBHble MakcUMyMBbL. [ aBHBIC
MUHUMYMBI. Pa3pemaromas cnocoOHOCTb.

Tema 4 «[lonspuzanus BoJH»

[TonapuzoBanuslii cBet. Buabl nongpuzanuu. CrocoObl MOTy4YeHUs MOJISPU30BaHHOTO cBeTa. [Ipo-
XO’KJICHUE €CTECTBEHHOI'O CBETA Yepe3 MOoJApU3aTop U aHanu3aTop. 1loBopoT mrockocTy nosspusa-
uuu. 3akoH Mamroca. [lonspusanus cBeTa npu OTpakKeHUU U MPEJIOMIICHUU Ha TPAHMIIE JUAJIEKTPU-
KoB. 3akoH bprocrepa. J[BoiiHOE JTyuenpenomiieHuUE.

Tema 5 «KBaHTOBBIE CBOMCTBA 2JIEKTPOMArHUTHOTO U3ITYYEHUS»

Kopniyckynsipo-BostHOBOM fyanu3m cBeta. KBaHT cBera. DHeprus u uMmiynbc GotoHa. BuemrHui
dotorddexr. CeroBoe nasnenue. OnbiThl JlebeneBa. Iddext Komnrona. TernoBoe uznydeHwue.
3akon Kupxroda. AbcomroTHo yepHoe Teno. 3akon Credana-bonpumana. 3akon Buna. TemmoBoe
n3nyuenue. @opmyia Ilnanka. Pactipenenenue sHepruu B CIEKTpe U3IMYYEHMSI 110 YACTOTE U JUIMHE
BOJIHBI.

Pa3nen 7 «KBanToBas dusuka»

Tema 1 «Ctpoenue atoma

Mognens aroma Tomcona. OnbiTel Pezepdopna no paccesHuro anbda-gactun. Mozaens atroma Pesep-
¢dopna-bopa. OMnuprueckue 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopust bopa. YpoBHu sHep-
I'MM aToMa BoiopoAa. KBaHTOBbIE uKcia: IN1aBHOE, OpOUTAIbHOE, MATHUTHOE.

Tema 2 «OneMeHTH KBAHTOBOM MEXaHUKN»

BonHoBble cBolicTBa MUKpodacTHll. JlmHa BoJdHBI e bpoitis u ee cBoiictBa. BomHoBas (yHKIus.
CooTtHomienue Heonpeaenennoctel ['eizenoepra. Ypasaenue lpeaunrepa.

Pa3nen 8 «lnepnas usukay

Tema 1 «Sapo u saepHbIe peakin»

CoctaB aTOMHOTO sA1pa. XapaKTEpUCTHKH sijipa. SnaepHble cuibl. DHeprus cBsa3u siapa. Jedekr macc.
OHeprerudeckuil 3¢ ekt saepHoil peakuu. PagroakTuBHOE U3IIyde€HUE U €r0 BUABI. 3aKOH paauo-
aKTUBHOTO pacnazna. fAnepusie peakuuu. lenenue snep. Cunres saep. I[lonartue o nosumerpun u
3allHnTe.

Tema 2 «DneMeHTapHbIE YaCTULIBI»

OCHOBHBIE KJIACChI 2JIEMEHTAPHBIX YaCTHLL.
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4.3 Jleknuu/nadopaTopHble/IpakKTHYECKHE 3aHATHS

Tabmnuma 4

Coaep:xaHue JIeKIUH/J1a00pATOPHOT0 NPAKTUKYMA/MIPAKTHYECKUX 3AHATHI U
KOHTPOJIbHbIE MEPONPHUSITHSA

®opmupy Bun
N Ne u Ha3BaHue JeKuuii/ eMbIe KOHTpOIL | L.
w/n Ne paznena J1260paTOPHBIX/ NPaKTHYeCKHX | KOMIeTeH HOT'O qacoB
3aHATHH 1107071 Meponpus
THSI
1 Pa3nen 1. «®usnueckre OCHOBBI MEXaAHUKH 24
Tema 1. «Kunema- | Jlexmna Ne 1«KuHemaTuka OK-7 2
THKa OIIK-2
OIIK-3
[IpakTrueckoe 3anstue Ne 1 OK-7 Pewmenue 2
«Kunemaruka» OIIK-2 3aj1a4
OIIK-3
Tema 2 «/lunamu- | Jlekmus Ne 2«/lunamuka OK-7 2
Ka» OIIK-2
OIIK-3
[Ipaktrueckoe 3ansTue Ne 2 OK-7 Pewmenue 2
«/Innamuxay OIIK-2 3a1a4
OI1K-3
Tema 3 «3akoHbI Jlexuwmst Ne 3«3akoHbI coOXpaHe- OK-7 2
COXpAaHEHHUS B M€- | HHSI B MEXaHHKE» OIIK-2
XaHUKE» OI1K-3
[IpakTuueckoe 3anarue Ne 3 «3a- | OK-7 Pemenue 2
KOHBI coXpaHeHHs B MexaHuke» | OITK-2 3ajaq
OIIK-3
Tema 4 «Mexanuka | Jleknusa Ned4 «Mexauuka croronr- | OK-7 2
CILIOLIHOM CPEABI» | HOM Cpenb» OIIK-2
OIIK-3
IIpakTnueckoe 3anatue Ned OK-7 Pemenue 2
«MexaHHKa CIUIOIIHOM CpeabI» OIIK-2 3a1a4
OIIK-3
Tema 1. «KKunema- | JIaGoparopnas padota Ne 1 OK-7 3aImTa 4
THKa» «M3ydyeHne NBUKEHU Tella 110 OIlIK-2 nabopa-
Tema 2 «/luHamMu- | HAKJIOHHOW IJIOCKOCTHY WM OIIK-3 TOPHBIX
Ka» «V3ydyeHue 3aKkOHOB MPSMOJIH- pabor
Tema 3 «OHeprus» | HEMHOrO ABMXKEHUS U CBOOOIHO-
ro MaJieHus Ha MalIHe ATBYa»
i «M3ydeHne KHHEMaTHKU U
JTUHAMHKH TOCTYMATEIbHOTO
nBrKeHs» i «M3mepenue
Kkod(hduleHTa TPEHUS KaueHUsD
«M3y4eHne 3aKk0Ha COXpaHEHUs
SHEPI'UH C MOMOIIBIO MasTHUKA
Makcsemta» unn  «3yuenue
OCHOBHOTI'0 3aKOHA JMHAMUKHU
BpaIlaTeIbHOrO JBUKEHHUS C MO-
Molbio MasTHuKa ObepOekar
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®opmupy Bun
Ne u Ha3BaHue JeKuuii/ eMble KOHTPO.Ib
Ne Koxa-Bo
wn Ne paznena J1260paTOPHBIX/ NPaKTHYeCKHX | KOMIeTen HOT'O qacoB
3aHATHH 107071 Meponpus
THS
Tema 4 «Mexanuka | JJaboparopHast pabora Ne 2 OK-7 3amuTa 4
JKUJIKOCTEH U Ta- «Onpenenenue ko3pduirenta OIIK-2 nabopa-
30B» BSI3KOCTU KUJIKOCTH METOAOM OIIK-3 TOPHBIX
TEUEHUS Yepe3 Y3KHUM KaHa» WU pabor
«Onpenenenue kodpdummenrta
BSI3KOCTH >KUIKOCTH METOJIOM
TMaJaoIero mapuka» win «Or-
penenenre K03 hUIUeHTa BsI3-
KOCTH BO3IyXa»

2. Pa3nen 2. «KoneGanus u BOJTHBD) 6
Tema 1 «["apmonu- | Jlekuus Ne 1 «["apmoHmnueckue OK-7 2
yeckue KoyebaHust | KoseGaHus U BOJTHBID» OIIK-2
Y BOJHBI» OI1K-3

[IpakTuueckoe 3anarue Ne 1 OK-7 Pemenue 2
«["apmoHMYecKue KoneOaHus 1 OIlK-2 3a/1a4
BOJTHBI» OIlK-3
Tema 1 «I"'apmonu- | Jlaboparopnas padora Ne 1 OK-7 3aluTa 2
yeckue Konebanus | «M3ydenue cBoboanbpix koneba- | OIIK-2 nabopa-
U BOJIHBI» HUHN IPYKUHHOTO MasTHHKA OIIK-3 TOPHBIX
i «OnpenerneHue npuBeIEH- pabot
HOM TMHBI (U3NYECKOTO MasAT-
HUKA W YCKOPCHHSI CUJIBI TSIKE-
cTu» » unu «/3yueHnue BOIHO-
BBIX SIBIICHUH HA MIOBEPXHOCTH
BOAB» » unu «M3ydyeHue 3ByKo-
BBIX BOJIH» win «/3ydeHue co0-
CTBEHHBIX KOJICOAHM CTPYHBD»

3. Paznen 3. «MonekynsgpHas ¢pu3znka 1 TEPMOJUHAMHKA 18
Tema 1 «Moneky- | Jlekus Ne 1 «MonekynsipHo- OK-7 2
JSIpHO- KHUHETUYECKasi TEOPHSI» OIIK-2
KHUHETHYECKas TEO- OI1K-3
pusi»(MKT) [Ipaktrueckoe 3anstue Ne 1 OK-7 Pemenue 2

«MonexynspHO-KUHETHYECKas OIIK-2 3a/1a4
TEOPHSI» OI1K-3
Tema 2 «Tepmonn- | Jlekmust Ne 2 «Tepmogunamuka». | OK-7 2
HaMHUKa» OIIK-2
OIIK-3
[IpakTuyeckoe 3anstue Ne 2 OK-7 Pemenue 2
«TepMogmHamMuKay OIIK-2 3a/1a4
OIIK-3
Tema 3 «SBnenuss | Jlekuus Ne 3 «SIBnenus nepeno- | OK-7 2
nepeHoca ca» OIIK-2
OI1K-3
[TpakTryeckoe 3ansitue Ne 3 OK-7 Pemrenne 2
«SIBneHus nepenoca» OIlK-2 3a/1a4
OIIK-3
Tema 1 «Moneky- | JJaboparopHas padota Ne 1 OK-7 3amuTa 3
JISIPHO- «Omnpenenenue orHomenus ten- | OIMK-2 nabopa-
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®opmupy Bun
N Ne u Ha3BaHue JeKuuii/ eMble KOHTpOIL | . o
wn Ne paznena J1260paTOPHBIX/ NPaKTHYeCKHX | KOMIeTen HOT'O qacoB
3aHATHH 107071 Meponpus
THS
KMHETHUYECKas TEO- | JIOEMKOCTEH Bo3ayxa npu nocro- | OIIK-3 TOPHBIX
pusi»(MKT) STHHOM JIaBJICHUH U TTOCTOSTHHOM pabor
Tema 2 «Tepmonu- | oobeme» wim «OnpeaencHue
HaMHUKa» YHHUBEpCaIbHON ra30BON MOCTO-
ssHHOM» K «MccnenoBanue
H30IPOLIECCOBY
Tema 3 «SIBnenus | Jlaboparopnas padora Ne 2 «Mc- | OK-7 3aImTa 2
epeHoca clieJoBaHKe TerioeMKocTH TBep- | OITK-2 nabopa-
noro tena» win «Onpezaenenue OIIK-3 TOPHBIX
ko3 urmenTa TerIonpoBOIHO- pabor
CTH BO3/1yXa»
Paznenbr Ne 1 - 3 KonTponbnas pabora no pazge- | OK-7 Kon- 1
mam 1 -3 OIIK-2 TpOJIbHAS
OI1K-3 pabota
4.  Pa3zgen 4. «DNEKTPHUUECTBOY 20
Tema 1 «OcHOBBI Jlexumst Ne 1 «OcHoBsI sekTpo- | OK-7 2
3IIEKTPOCTATUKI CTaTUKU» OIIK-2
OIIK-3
[Ipaktnueckoe 3anstue Ne 1| OK-7 2
«OCHOBBI JIEKTPOCTATUKU» OIIK-2
OIIK-3
Tema 2 «IIpoBon- | Jlekuust Ne 2 «IIpoBognuku u | OK-7 2
HUKU B JIEKTpUYe- | IUIJIEKTPUKH B 3nektpuyeckom | OITK-2
CKOM I10JIe» oJIe» OIIK-3
Tema 3 «JIlusiek-
TPUKU B DIIEKTPU-
YECKOM I10JIE»
[Ipaktnyeckoe 3amstue Ne 2 | OK-7 2
«[IpoBoguuku u nudnexTpuku B | OITK-2
AIEKTPUIECKOM TIOJIE» OIlK-3
Tema 4 «Ilocrosin- | Jlekuust Ne 3 «Iloctosunsii | OK-7 2
HBIN JIEKTpHUYE- JIEKTPUYECKUN TOK» OIlIK-2
CKHUH TOK» OIIK-3
[Ipaktnyeckoe 3anstue Ne 3 | OK-7 2
«Ilocrosiuapit  anexkTpuueckuit | OITK-2
TOK» OI1K-3
Tema 1 «OcHOBBI JlabopaTtopHnas pabota Ne 1 OK-7 3aImmuTa 4
JIEKTPOCTATUKI «M3yuyenue Tonorpapuu 3Jek- OIIK-2 nabopa-
Tema 2 «IIpoBon- | Tpuueckoro moss» ninm «Omnpe- OIIK-3 TOPHBIX
HUKH B 2JIEKTpUUE- | JIEJICHHE eMKOCTH KOHAEHCaTopa pabot
CKOM T0JIe» C MOMOIIBIO OATITUCTHYECKOTO
Tema 3 «/Iudnek- rajabBaHOMETpa»
TPHUKH B AJIEKTPH-
4ECKOM I10JIE»
Tema 4 «Iloctosa- | JIaGoparopnas padota Ne 2 «13- | OK-7 3aImmuTa 4
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®opmupy Bun
N Ne u Ha3BaHue JeKuuii/ eMble KOHTpOIL | . o
wn Ne paznena J1260paTOPHBIX/ NPaKTHYeCKHX | KOMIeTen HOT'O qacoB
3aHATHH 107071 Meponpus
THS
HBIH JIEKTpHYE- MEpPEHUE COIPOTUBIICHUS METO- OIIK-2 nabopa-
CKUI TOK» JIOM MOCTOBOH CXEMBI» HIIH OIIK-3 TOPHBIX
Tema S «2Onementsl | «MccnegoBanue nojie3HOM MOII- pabot
(bU3UKH TBEPIOTO HOCTH ¥ KO3 (HUIIMEHTA MTOJIe3-
TEna» HOT'O JICHCTBUS UCTOYHUKOB T1O-
CTOSIHHOTO ToKa» uiu «Mccneno-
BaHUE BOJbT-aMIIEPHOUN XapaKTe-
PUCTHKH TOJTYIIPOBOJHUKOBOTO
JOJ1a»

5. Pasznea 5. «Maruetusm» 12
Tema 1 «Marauto- | Jlekus Ne 1 «Marnetusm» OK-7 2
CTaTHKa» OIIK-2
Tema 2 «MarHut- OI1K-3
HOE I10JI€ B Belle- [IpaxkTrueckoe 3ansatue Ne 1 OK-7 peuieHue 2
CTBE» «MarHeTusm» OIIK-2 3a/1a4
Tema 3 «Dnektpo- OIIK-3
MarHUTHAs UHIYK-

USD)
Tema 4 «YpaBHe- Jlexusa Ne 2 «YpaBuenus Mak- | OK-7 2
Husg MakcBesiay cBeJuta. DieKkTpoMaruuTHeie ko- | OITK-2
Tema 5 «Onektpo- | neGaHus U BOJTHBD) OIIK-3
MarHuTHBIE KOJIE-
Oanus 1 BOHED [IpakTrueckoe 3anstue Ne 3 OK-7 pelieHue 2
«YpaBHenus Makcsemna. Onek- | OIIK-2 3a1a4y
TPOMarHUTHBIE KOJICOAHUS U OIIK-3
BOJIHBI»
Tema 1 «Maruuto- | JJaboparopHas pabora Ne 1 «Omn- | OK-7 3amuTa 4
CTaTUKa» penenenue ropuzoHTabHOU co- | OIIK-2 nabopa-
Tema 2 «Maruut- | CTaBIAIOLIEH HANPSKEHHOCTH OIIK-3 TOPHBIX
HOE I10JIE B Belle- MarHMTHOI'O TOJISt 3EMJIN» WU pabor
CTBE» «CHsTHE NETIU THUCTEepe3nca
(heppOMarHUTHOTO CTEPKHSI C
MTOMOIIBIO ocMIuiorpaga»

6. Paznen 6. «Ontuka» 20
Tema 1 «I'eomer- Jlekuua Ne 1 «I'eomerpruueckas OK-7 2
puYecKas ONTUKa» | ONTHKA». OIlIK-2

OIIK-3
IIpakTnueckoe 3anarue Ne 1 OK-7 pelieHne 2
«"eomeTpuueckasi ONTHKAY. OIIK-2 3a/1a4
OIIK-3
Tema 2 «HTeEp- Jlexuus Ne 2 «BonHoBas ontu- OK-7 2
dbepeHIus BOITH Ka». OIIK-2
Tema 3 «Audpax- OIIK-3
1S BOJIH» [IpakTrueckoe 3anstue Ne 2 OK-7 peuieHue 2
Tema 4 «[lonspu- «BomHoBas onTuka». OIlK-2 3a/1a4
3arys BOJH» OIIK-3
Tema S «KBanTo- Jlexums Ne 3 «KBanToBas ontu- | OK-7 2
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®opmupy Bun
N Ne u Ha3BaHue JeKuuii/ eMble KOHTpOIL | . o
wn Ne paznena J1260paTOPHBIX/ NPaKTHYeCKHX | KOMIeTen HOT'O qacoB
3aHATHH 107071 Meponpus
THS
BBIC CBOMCTBA AJICK- | Ka». OIIK-2
TPOMAarHUTHOTO W3- OI1K-3
Jy4EHUS [Ipaktnueckoe 3anstue Ne 3 OK-7 pelienue 2
«KBaHTOBast ONITHUKAY. OIIK-2 3a1a4y
OI1K-3
Tema 1 «I'eomert- Jlaboparopuas padota Ne 1 «On- | OK-7 3aluTa 4
pudecKas ONTUKA» | peleeHue IIoKa3areen mpe- OIIK-2 nabopa-
Tema 2 «uTepde- | TOMICHUS KUAKOCTEH C ITOMO- OIIK-3 TOPHBIX
PEHIIMS BOJIH» b0 peppakromerpa» uiu «Omn- pabot
Tema 3 «/ludpak- | peneneHue paguyca KpUBU3HBI
U JIMH3EI ¢ TOMOIIbLI0 koJien Hbro-
Tema 4 «Tomnspu- ToHa» Win «OnpeaeneHue JIuHbI
3a1usi BOJIH CBETOBOU BOJIHBI C TTIOMOIIBIO
TUGPAKIIMOHHON PEIIeTKIY
Tema S «KBanto- JlaboparopHast pabora Ne 2 OK-7 3aIuTa 4
BbI€ CBOMCTBA dJIeK- | «DKcnepuMeHTanbHoe n3ydenue | OIK-2 nabopa-
TPOMAarHUTHOTO M3- | 3aKOHOB TEIIOBOTO M3imydeHus1» | OIIK-3 TOPHBIX
JTy4EHUS win «MccrnenoBanre BakyyMHOTO pabot
¢dorosnementay i «Mccnemo-
BaHUE U3Ty4eHHs a0COOTHO
TBEepAOro tena» win «lceneno-
BaHKE BHENIHETO (hoTodPderTar
7. Pa3nen 7. «KKBantoBas huznka 4
Tema 1 «Ctpoenue | Jleknus Ne 1 «Ctpoenue aroma. | OK-7 2
aToMa DNIeMEHTHI KBAHTOBOW MEXaHU- OIIK-2
Tema 2 «DneMEHTHI | Kn» OIlK-3
KBaHTOBOW MeXa- [IpaxkTnueckoe 3anstue Ne 1 OK-7 peuieHue 2
HUKI «CTtpoeHue aroma. IJIeMEHThI OIIK-2 3a7a4
KBAHTOBOUN MEXAHHKU)» OI1K-3
8. Pasnen 8. «SInepnas pusuxa» 4
Tema 1 «fnpo u Jlexuus Ne 1 «Sapo u siaepHbie OK-7 2
AJIEpHbIC peaKIUW» | peakuuu. DnemeHTapHble yactu- | OIIK-2
Tema 2 «DnemeH- LbD) OIIK-3
TapHble yacTulb» | [Ipaktndeckoe 3anstue No 2 OK-7 peuienue 1
«S1Ipo U saepHbIE peakyH. OIlK-2 3a71a4
DneMeHTapHbIE YaCTULIBD) OIIK-3
Paznensr Ne 4 - 8 KontponsHas pabota no pazge- | OK-7 Kon- 1
nam 4 - 8 OIIK-2 TPOJIbHAS
OIIK-3 pabota
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Tabmuma 5

Hepequb BOIIPOCOB JIJISI CAMOCTOATEC/ILHOI'O N3YYCHHUSA TUCITUIIINHBI

e pa‘]:‘;e- Ilepeuens paccMaTpuBaeMbIX BOIIPOCOB IS CAMOCTOSITEJILHOTO U3yYeHUSs H
wu | nam nepevyeHb KOMIETEHIN, 0CBAUBAEMbIX PH UX U3y4YeHUH (MOKeT
O0CBAUBATHCS YACTh KOMIIETEHIHH)
TeMbI

Pazpen 1

1. | Tema 2 | 3akoH BCEMHpPHOTO TAroreHus. L{eHTp mMacc MEXaHMYECKON CHCTEMBI, 3aKOH IBH-
JKEHHUs IeHTpa macc. J[Brkenue Ten ¢ nmepemenHoi maccoi (OK-7, OITK-2, OITK-
3)

Pa3nen 2

1. | Tema 2 | [Inockas rapMoHuveckas BojiHA. J[JTMHA BOJIHBI, BOJHOBOE 4YMCIO, (ha3oBas CKo-
poctb. Ypasuenue Boanbl (OK-7, OIIK-2, OITK-3)

Pa3nen 3

1. | Tema?2 | [IpuMeHeHue mepBOro Havaia TepMmoanHaMuku Kk u3omporeccam (OK-7, OIIK-2,
OIIK-3)

Pa3nen 4

1. ‘ Tema 3 ‘ Drekrpudeckoe moje B ogaopoanom auviekrpuke (OK-7, OITK-2, OTIK-3)

Paszpnen 5

1. | Tema 5 | DHepreTuvecKkue XapakTepUCTHKH neKTpoMaraHuTHbIX BoiH (OK-7, OIIK-2, OIIK-
3)

Pa3nes 6

1. ‘ Tema 1 ‘ JIunzer (OK-7, OITK-2, OTIK-3)

Paszpen 7

1. ‘ Tema 1 ‘ DMmnupryecKkre 3aKkoHOMepHOCTH B atoMHBIX criekTpax (OK-7, OIIK-2, OITK-3)

Pa3nean 8

1. ‘ Tema 2 | OcHoBHbIe Ki1accel nemeHTapabix dactull (OK-7, OITK-2, OTIK-3)

5. O0pa3oBaTejibHbIe TEXHOJOTUH

Tabmauia 6
HpI/IMeHeHI/Ie AKTUBHbBIX 1 HHTCPAKTHBHBIX 06p33OBaTeHLHLIX TEXHOJIOTUH
HaumenoBa-
HHeE MCIOJIb-
3yeMBbIX aK-
Ne TUBHBIX U HH-
Tema u popma 3ansaTHS
n/n TEePAKTUBHBIX
o0pa3oBarteJib-
HBIX TE€XHOJIO-
rui
1. | JJaboparopHas paGora Ne 1 «/3yuenue aBukeHus Tena ro HakioH- | JIP | PaGora B ma-
HOHM IIOCKOCTH» WK «/3ydeHune 3aKOHOB INMPSMOJIMHEHHOTO JBH- JBIX Ipymnax
KEHHUs U CBOOOJHOTO Na/ieHus Ha MalnHe ATByAa» Win «/3yueHue
KMHEMAaTUKU U TUHAMUKU MOCTYNAaTEeIbHOTO JBMKEHUs» uiu  «M3-
MepeHue kod(pduimenTa TpeHus kaueHus» uin «M3ydyenue 3akoHa
COXPAaHEHHs OHHEPruM C MOMOUIbI0 MasTHHKAa MakcBemnay WiH
«M3yueHne OCHOBHOIO 3aKOHA JUHAMHUKU BpAIIATEIbHOTO JIBHIKE-
HUS C TIOMOIIBI0 MasiTHHKa O6epOekar
2. | JlaboparopHnas padota Ne 3 «Ompenenenne xodpduimenta Bs3ko- | JIP | Pabora B ma-
CTH JKHJKOCTH METOJOM TEUYEHHs uepe3 y3KHi KaHam» uinu «Ormpe- JBIX TPYIIAx
nenerre KodhuimeHTa BA3KOCTH KUIKOCTH METOJIOM TaIaroIIero
mapukay wim «OnpeaeneHre KodQppuireHTa BI3KOCTH BO3TyXa»




HaumenoBa-
HHE UCIO0JIb-
3yeMbIX aK-
Ne THUBHBIX U MH-
Tema u popma 3ansaTHS
n/n TePAKTUBHBIX
o0pa3oBarteJib-
HBIX TE€XHOJIO-

rui

3. | JJaboparopnas pabora Ne 1 «M3yuenue cBoOOMHBIX KoyieOanuii ipy- JIP | PaGora B ma-
KUHHOTO MasTHUKa» win «OnpeneneHne NpuBeIEHHON IITHHBI (H- JBIX TPYIIAx
3MYECKOTO MAsATHUKA M YCKOPEHUS CUJIBI TshKecTH» » Wil «M3yue-
HUE BOJIHOBBIX SIBJICHUH HA MOBEPXHOCTH BOABDY » WU «/3yueHue
3BYKOBBIX BOJIH» WiH «/3ydyeHue cOOCTBEHHBIX KOJICOAHUH CTPYHBI»

4. | JJabopartopHas paborta Ne 1 «Onpenenenue otHomeHus TerioeMko- | JIP | Pabora B ma-
CTe BO31yXa MpPHU MOCTOSHHOM JaBJIEHUU U TMOCTOSITHHOM 00BbeMe» JIBIX TPYIIax
i «OnpeneneHue yHUBEPCAIbHOW Ta30BOM IOCTOSHHOW» WU
«HccnenoBanue N30MpoIeccoB»

5. | JlabopatopHas pabora Ne 2 «HMccnenoBanue temioeMkoctu TBepao- | JIP | PabGora B ma-

ro terna» win «OmpenenaeHue KodPPHUIMEHTa TEIIONPOBOAHOCTH JIBIX TPYIIIax
BO3IyXa»

6. | JJabopatopnas pabota Ne 1 «M3yuenue Tonorpaduu snexrpuuecko- | JIP | Pabora B ma-
ro nois» wim «OmnpeneacHrne eMKOCTH KOHICHCATOpa ¢ TIOMOIIBIO JIBIX TPYIIaX

0aIIUCTHYECKOTO raJilbBaHOMCTpa»

7. | JlJabopatopHuas padota Ne 2 «M3mepenne compotuienus metojaom | JIP | PaGora B ma-
MOCTOBOM cXeMbl» Wwin «VcciaenoBanue MmoJie3HOM MOIIHOCTH U KO- JIBIX TPYIIIax
s UMeHTa MOJIE3HOTO JEHCTBUS UCTOYHUKOB IIOCTOSTHHOTO TOKa»
w «lMccnenoBanue BOJIBT-aMIIEPHON XapaKTEPUCTUKU TOJIYIPO-
BOJHHKOBOTO JIHOJa»

8. | JJabopatopHas pabora Ne 1 «Ompenenenue ropusoHtaigbHou co- | JIP | PaGota B ma-

CT&BJ’IS[IOH.IGIZ HAIpsPKCHHOCTU MArHUTHOT'O I10JIA Semumy min «CHst- JIBIX I'pynIax
THE TETIM THCTepe3nca (EeppoOMarHUTHOTO CTEPIKHS C MOMOIIBIO
ociutorpagda»

9. | JlabopatopHas pabora Ne 1 ««OmpeneneHue nokaszareneii mnpeinom- | JIP | Pabora B ma-
JIEHUS JKUJIKOCTEH C momoleio pedpakTomerpay uin «Onpenene- JBIX TPYIaxX

HUE€ paJuyca KpUBHU3HBI JUH3bI C TOMOILIBIO Kojel HproToHa» wim
«OmnpeneneHue JUIMHbI CBETOBOM BOJIHBI ¢ MOMOILBIO TU(DPAKIINOH-
HOM PEIIECTKN

10. | JIaboparopHas pabota Ne 2 «OkcnepuMeHTanbHOe u3yueHue 3ako- | JIP | PaGora B ma-
HOB TEIUIOBOTO M3NydeHus» win «lccnenoBanue BakyyMHOTO (o- JBIX TPYIIIax
To3seMeHTa» win «VccrnenoBanue U3Iyd4eHus: abCONMIOTHO TBEPOTO
tena» uin «Mccnenoanue BHemHero Gotoddhdexrar

6. Tekymuuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS aTTECTALMSA MO0
UTOraM OCBOCHUS M CHUIIMHBI

6.1. TunmoBbIe KOHTPOJIbHBIE 3aJAHUS WJIN UHbIe MATEPUAJIbI, HE00X0UMbIE
JJISL OLlCHKH 3HAHUI, YMEHUI U HABBIKOB M (MJIHM) ONBITA AEATEJIbHOCTH

TunoBbie 3aa49n AJId KOHTPOJIA Ha INPAKTUUCCKUX 3aHATUAX, 3allUThI na6opaTopH0171

paboTHI, JIsl DK3aMEHa WJIA 3a4eTa C OILICHKOM.
Tunosble 3a1a4u no pasaeny 1.
1.MatepuanpHas TOYKa JBHIXKETCS B TPOCTPAHCTBE COTIACHO YypaBHEHHSIM: X (t) =5t (m),
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Y(t) =4-2t° (M), Z(t) =3t—4t° (M) Haiitn Moynmu CKOpPOCTH M YCKOPEHHUS TOYKH B MOMEHT
BpeMeHU t =1c.

2.Kakoii yron cocraBisieT BEKTOP IMOJIHOTO YCKOPEHHS TOYKH, Jiexkalield Ha 000/1e MaXxOBHKa, C
paaunycoM maxoBuka uepe3 t =1.5C mociie Havana nBrKeHUs1? YTI0BOE YCKOPEHHE MaXOBHKa

&=0.77 paolc?.

3.HaiitTu usmenenue umiyinbca mapuka maccbl m =100 2 npu yaape o 3eMJI0 U KOJIMYECTBO BbI-
JICTIUBIIICHCS TEIUTOTHI, €CITH OH TazaeT ¢ BoicoThl N, = 200 cm, a mocie yaapa mogHUMaeTCs Ha
Boicoty h, =180 cm.

4. TonkocTeHHbIM muauHAp auamerpoM D =30cm um Maccoit m =12 ke Bpamaercs COTJIacHO
YpaBHEHUIO (p(t): A+Bt+Ct®, rne A=4 pao, B=-2 paolc,C=0.2 padlc®. Onpenenuts
JEUCTBYIOIIMN HA HUIUHAP MOMEHT cuil M B MomeHT Bpemenu t =3¢ .

5.JlaBiieHue BOABI, TEKYILEH 110 TOPU3OHTAILHON TpyOe, MPU U3MEHEHUH IUIOIIAIA CEUEHUS yBe-
nnuuiock Ha 350 Ila. Onpenenuts U3BMEHEHHE CKOPOCTH TEUEHMS, €CIIM HadajbHasi CKOPOCTh
cocrasisia 1,5 m/c.
Tumnosble 3a1a4M Mo pasjaeny 2.
1. ®usnuecknii MasTHUK B BHUJE TOHKOTO cTepkHs mmHON | =120 cm konediercs oKojo Topu-

30HTAJIBHOM OCH, IEPIEHANKYJIIPHON CTEP>KHIO, U HAXOSALICHCSA HAa pACCTOSTHUU A OT CEpEliH-
HBI cTepKHA. [Ipu KakoM 3Ha4YeHWH a Tepuoj KojiebaHuid T WMeeT HauMEHbIIee 3HAYCHUE?
Haiitu ero.

2.0npenenuts nepuoi KojaeOaHWid U MaKCUMAIBbHYIO CKOPOCTh JIBHXKEHHUS Tpy3a MareMaTuyde-

. V4
CKOI'0 MasiTHUKA, COBEPILAIOLIETo KojiebaHus 1o 3akoHy X = 0,2 -SIn(Znt - gj M.

3.Uemy paBHa NpHUBeIEHHAas JAJIMHA (PU3NUECKOrO0 MAsSTHUKA, COCTOSILEr0 U3 TOHKOTO CTEPKHS
Mmaccoit 1 kr juHo# 80 cM, MOABEIIEHHOr0 Ha OCH, OTCTOSLIEH Ha OJJHY YETBEPTYIO JUIMHBI OT
OJIHOTO U3 €r0 KOHIIOB?

4.0Onpenenuts AauHy BoJHBI yactoToit 50 ', ecnu 3a 10 ¢ oHa npeogoseBaer 3 kM.

Tunossle 3aga4u no pasaeiy 3.

1. KonnuectBo BemiecTBa renus v =1,5 monb, Temneparypa T = 120 K. Onpeaenuts cyMMapHyIO
KMHETUYECKYIO dHEpruto Ex MOCTynaTenbHOro IBUKEHUS BCEX MOJIEKYII 3TOTO rasa.

2. OmpennenuTh CPETHION JITUHY CBOOOTHOTO Mpobera A MOJEKYJbl a30Ta B COCY/I€ BMECTHMO-
cteio V =5 1. Macca raza m = 0,5 r. DddextuBHbIil qruamerp MoneKysi d =0,3-10" m.

3. Uemy paBHO M3MeHeHHe dHTponuH 10 r Bo3ayXa mpy H30TEPMHUECKOM PACITUPEHUH OT 3 10 8
a?

4. I1pu BbICOKOH TeMIepaType MOoJIOBHHA MOJIEKYJ a30Ta JUCCOLUMUpPOBaia Ha aToMbl. YeMy pas-
Ha yzenbHas TeIoeMKocTb Cp IpH MOCTOSIHHOM JIaBJIEHUU B 3THUX ycnoBusax? Haiitu mokasa-
TeNb aauadaThl.

Tunossble 3aga4u no pasaeuy 4.

1.Tpu ToueuHsIxX 3apsina q, 2q , -q HAXOAATCA HAa OJHOU MPSMOM, paCCTOSAHUS MEXKIY COCETHUMU
3apsaaMu paBHO d. HaliTu HanpspkeHHOCTh AJIEKTPUYECKOTo MOJIsl B TOUKE Ha 3TOU ke MpsMon
Ha paccTOosHUU d OT OTPHULIATEIBHOTO 3apsaaa

2.B BepunHax TpeyrojbHHKa co cTopoHamu 1o 2,0 cM HaxoadTcs paBHbIe 3apssl o 2,0 HKi.
Haiitu pe3ynpTHpyrolyo Cuily, J1eMCTBYIOIIYIO0 Ha yeTBepThIi 3apsia 1,0 HKi, momenieHHbIN B
CEpEeIUHE CTOPOHBI TPEYTOJIbHUKA.

3.Tpu ranpBanmueckux reMenta € = 3,0 B, €, =5,0 B, €3 =2,0 B coenuHeHsl mapauieibHO U
3aMKHYTHI Ha BHelHee conpoTusieHne R = 2,0 Om. Mx BHyTpenHue conmpotusienus r1 =1,0
OwMm, r, = 2,0 OM u r3 = 0,50 OM. HaiiT TOK BO BHEIIHEW LENH U HAIPSIKEHUS HA KaXOM dJie-
MEHTE.

Tunosble 3a1a4u Mo pasaeray S.

1. ITo 1ByM KpYroBBIM BUTKaM, UMEIOLIUM OOIIMHA LEHTp, TeKyT Toku cuioi 5,0 A u 4,0 A. Pa-

JINYChI BUTKOB COOTBETCTBEHHO paBHBI 4,0 ¢cM 1 3,0 cM. Yron Mexay ux miockoctsamu 30°.
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Onpenenuth UHIYKIUIO U HAIPSDKEHHOCTh B IIEHTPE BUTKOB. PaccMOTpeTh BO3MOXKHBIE CITY-
Yau.

2. KonebaTenbHbIl KOHTYP UMeeT UHAYKTUBHOCTH L = 1,6 MI'H, éMkocth C = 40 HD u Makcu-

ManbHOe HanpsbkeHue Ha 3axxkumax U = 200 B. Uemy paBHa B HEeM MakcHUMaJlbHas CHJIa TOKa?
Tunosble 3a1a4m Mo pasjaedy 6.

1.Ha qudpakiimoHHyt0 peneTky HOpMaibHO MaaeT MOHOXPOMATUYECKHA CBET C JUIMHOW BOJIHBI
600 aM. Onpenenute HauOOJIBIINN TTOPSIOK CIIEKTPa, TOJYUYCHHBIH C IIOMOIIBIO ATOM PEIIeT-
KH, €CJIM €€ IOCTOsIHHAs d=2 MKM.

2. EcrecTBeHHBI CBET MPOXOAUT Yepe3 MOJSAPU3ATOP M aHAIM3aTOp, MOCTaBJICHHbIE TaK, YTO
YroJIl MeXJIy UX IIaBHBIME Iutockoctsivu ¢p=45°. [lomsipusarop oTpaxaer u mpemomiser 5%
najaolero Ha Hero ceta. [loTepsMu B aHanu3aTope MOXH60 npeHeOpeub. KakoBa MHTEH-
CUBHOCTb JIy4a, BBIIIEIIIET0 U3 aHAJIN3aTopa, 10 OTHOIIEHUH K UHTEHCUBHOCTU €CTECTBEHHO-
ro ceera?

3.®otoH npu 3 dexTe Komnrona Ha cBOOOTHOM 3JIEKTPOHE OBLIT paccessH Ha yToJl 90°. Ompene-
JMTh UMITYJIbC, IPHOOPETEHHBIHN AIEKTPOHOM, eciii dHeprust poToHa 10 paccesHus 1,02 MaB.

4.0npenenutb, Kak U3MEHUTCS IJIMHA BOJHBI J1e bpoiliis siexkTpoHa aroma BOAOpO/a MpH mepe-
XOJI€ €r0 C YeTBEPTOi OOPOBCKON OPOUTHI HA BTOPYIO.

Tunosble 3aga4u mo pasaeny 7

1.Onpenenute, Ha CKOJIBKO U3MEHUJIACh SHEPTUS JIEKTPOHA B aTOME BOJOPO/JA IIPU U3ITy4YEHUU
atomMoM (oTtoHa ¢ arHON BOHBI 0,486 MKM.

2.DHeprus CBS3M SApa, COCTOSIIECTO U3 TPeX MPOTOHOB U YETHIpEX HEUTPOHOB, paBHa 39,3 M»aB.
Onpenenure Maccy HEHTPAIBLHOTO aTOMa, 00JIAJAIOIIETO STUM SAPOM.

Tunosble 3a1a4n o pasgeay 8

1. Haiftu mepuo monypacnaia paAHoOaKTUBHOTO HM30TOMA, €CIM €ro aKTHUBHOCTh 3a 10 cyTok
yMeHbIlnIach Ha 24% 1o cpaBHEHUIO C IEPBOHAYATIBHOM.

2. Onpenenute nepuoj Noiaypacnaia pailioakTUBHOTO U30TOIA, €Clii 5/8 HaYyanbHOTO KOJIHYECT-
Ba fAJIEp ATOr'0 U30TOIMA pacnayiock 3a 849 cekyHI.

3. 1°-Me3oH pacnanaercs B COCTOSHUM IIOKOS Ha JBa y-KBaHTa. IIpuHIMas Maccy MHOHA PaBHOM
264,1me, onpeAeIUuTe SHEPTUIO KAXKIOTO U3 BOSHHUKIIINX Y-KBAaHTOB.

[TosTHBIM KOMITIIEKT 337129 COJICPKUTCS B COOpPHHKE 33724 10 Kypcy (HU3uKH (cM. TyHKT 7.1).

BapuaHTbl KOHTPOIBHOM pabOTHI
BapuaHT KOHTPOJILHOIT padoTsl (pa3xesl 1- 3, cemectp 1)

1. ITpu ropM30HTAILHOM MOJIETE CO CKOPOCTHIO V = 250 M/C CHapsii Maccoil m = 8 Kr pa3opBaics Ha
nBe JacTd. bosbiras yacTe Maccoid m; = 6 Kr moiry4dmia ckopocth v = 400 M/c B HaIllpaBJICHUH T10-
aeta cHapsia. OnpenenuTs MOJYNb U HalpaBJIeHUE CKOPOCTH Vo MEHbILIEH YyacTu cHapsija.

2. Ha ckambe JKyKOBCKOTO CHIHUT YEIOBEK H JEPKUT Ha BBITIHYTBIX pyKaxX THPH Maccoil m = 5 Kr
Kaxas. PaccrosHue ot kaxoi rupu 10 ocu ckambu 1 =70 cm. Ckambsl Bpalaercs ¢ 4acTOTOH ny =
1c™!. Kak W3MeHHTCS 4acTOTa BPALICHHS CKAMBH, ECITH OH COXKMET PYKH TaK, UTO PACCTOSHHE OT
KaX/10i TUpH A0 oCcH yMeHbIIUTCS 10 lo = 20 cM? MOMEHT MHepLMHU YelloBeKa U CKaMbU (BMECTE)
OTHOCHUTEJIEHO ocH J = 2,5 KT M2,

3. OnpenenuTs nepuoj KojaeOaHui 1 MaKCUMAIIbHYIO CKOPOCTb JBM)KEHUS TPYy3a MaTEMAaTHYECKOTO

. V4
MasiTHUKa, COBEpIIAOIIEro kojedanus mo 3akony X =0,2- SIﬂ(Zﬂt - g) M.

4. B mwmHap mHOM 1 =1,6 M, 3a1I0JTHEHHBIH BO3AYXOM NPH HOPMAJIBHOM aTMOCdz)epHOM JlaBJie-
HUU pg, HAYAJIW MEIJICHHO BJIBHTATh MOPIIEHb TUIONIAapi0 ocHOBaHms S = 200 cm”. Onpenenuth
cuiy F, neficTByloIIyto Ha MOpIIEHb, €CIM €r0 OCTAaHOBUTH Ha paccTostHud 13 = 10 cM oT aHa 1u-
JUHJIpA.

5. OmnpenenuTh KOJIMYECTBO TEIUIOTH Q , KOTOpPOE HA0 COOOIUTH KUCIopoay oobemMoMm V = 50 1
[P €r0 U30XOPHOM HarpeBaHUU, 4TOObI JaBjeHHe ra3a nossicuiock Ha Ap = 0,5 MIla.
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BapuaHT KOHTPOJILHOI padoTsl (pa3aesl 4 - 8, cemecTp 2)
1. ITeimmaka Maccoit m = 200 Mkr, Hecymas Ha cebe 3apsan Q = 40 uKu, Bierena B a1eKTpHUUECcKOe
MoJIe B HampaBJieHUM CUJIOBbIX JIMHUH. [locie mpoxoxnaenus pasHoctu noteHuuasioB U = 200 B
IBUTMHKA UMea cKopocTh vV = 10 m/c. Onpenenuts CKOpOoCTh Vo IBUIMHKH JI0 TOTO, KaK OHA BIIETE-
Ja B HOJIE.
2. DIEKTPOH JIBUXKETCS B OAHOPOJAHOM MAarHUTHOM mose ¢ uaaykuueit B = 0,1 Ta mo okpyXHOCTH.
Onpeznenurte yrioByt0 CKOPOCTb BpallleHHsI SJIEKTPOHA.
3. B 0XHOPOJHOM MarHHTHOM Tone ¢ WHAyKuueir B = 0,5 T Bpamaercst ¢ wactoroii n= 10 ¢
crepxkeHb JuHOW | = 20 cM. Ochb BpallleHUs MapajuiesibHa JIMHUSAM MHIYKIUH U IPOXOAUT 4Yepes3
OJIMH M3 KOHIIOB CTEP)KHS NMEpIEeHAUKYIApHO ero ocu. Onpenenuts pazHocTs noreHnuainoB U Ha
KOHIAX CTEPKHS.
4. ITapannenbHblil Iy4OK CBETA MEPEXOJUT U3 IIIULEPUHA B CTEKJIO TAK, YTO MyYOK, OTPAKEHHBIN OT

IPaHULbl pa3fena 3TUX CPell, OKa3blBaeTCsd MAaKCUMAJIbHO IMOJISIpU30BaHHBIM. Onpenenurs yroiu 1
MEK/1y MaIAI0IINUM U TPEIIOMIICHHBIM ITyYKaMH.

5. Uepnoe teno umeer temneparypy T1 = 500 K. KakoBa O6yzner temneparypa T, Tena, ecinu B pe-
3yJbTaTe HAarpeBaHMsI MOTOK W3TYYEHHs YBEIMYHUTCS B N = 5 paz?

Bomnpock! ajist 3amutel 1abopaToOpHBIX padoT

Bomnpocsl no pazaeany 1.
1. 3akons! HetoToHa.
. OCHOBHOH 3aKOH TUHAMUKH BpaIaTeIbHOTO ABMKEHUs. Ero ¢hopmMynupoBkH.
. ITapametpsl (S,v,a) paBHOMEPHOI'O U paBHONEpPEeMEHHOro JBWxkeHUsd. KunemaTtuueckue ¢op-

MYJIBI.
. Kunernueckas sHeprus BpaiareabHOro JBUKCHMUSL.
. IIpupona u BUABI CUII TPEHUS.
. Cuna TpeHus KaueHHus1, CKOJIbKEHUS, TIOKOS.
. ITapameTpsl #1 pOpMYIIBI, ONMCHIBAIOIINE BPAILIATEILHOE IBHKCHHE.
. MOMEHT nHepunn MaTepuanbHON TOYKHU U Tea.
. OCHOBHO} 3aKOH AMHAMUKH BpPaIaTe€IbHOTO IBUKEHMUSL.
10.Teopema Illreitnepa.
11.Jnarpamma pactskenus. [Ipenen npouHoOCTH, yIpyrocTy, TEKy4eCcTH.
12.3axon I'yka B quddepenunansHoil 1 uHTerpaibHoi opme. OTHOCUTENBHOE U aOCOIIOTHOE
yanuHenue. Hanpsioxenue.
13.3aK0H coxpaHeHUsI MEXaHHUUYECKOW IHEPTUH.
14.3akoH coxpaHeHUss MOMEHTa UMITyJIbCca IPU BPALATEIIbHOM JIBU)KEHUH.
15.0nucanue 1BUKEHUS Tella B 10JI€ CUJI TSDKECTH (TI0J YIJIOM K TOPU30HTY).
16.YpaBHeHUE HEPA3PHIBHOCTH.
17.YpaBuenue bepuymnu.
18.Bs3kocth. KoadduimeHT BI3KoCTH (qMHAMHYECKON M KMHemarudeckoi). [Tapamerpsl, ompe-
JEJSIOIINE BA3KOCTb CPEIBI.

19.Pexwumebl Teuenus xuakoctd. Yncno PeitHonbca.

Bonpocsr mo pasneny 2.
1. ®usnueckuii, NpyKMHHBIA U MaTeMaTHUYeCKUM MasTHUK. [IpuBeneHHas nnuHa QU3NYECKOTO

MasiTHUKA.
. XapaKTepucTHKHU KosuebaHuil (mepuo, yactoTa, aMIUIUTYAa, (aza).
. Bonna. Buael BoinH. XapakTepuCTUKU BOJIH.
. @opmyrna pacyera nepuoja npy>KMHHOT0, PU3NIECKOr0 U MAaTEMATUYECKOTO MasiTHHUKA.
Bonpocsl mo pasageay 3.

. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.
. UneanpHBIN ras.
. YpaBHEHUE COCTOSTHUS HJI€aTbHOIO rasa.
. IlIkana kenbBuHA U [{enbcus.
. 'a30BbIE 3aKOHBI.
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6.
7.
8.
9.

N3onporieccel.

IlepBoe Ha4aI0 TEPMOJUHAMHUKHU.

KII] TenmoBoro nBuratesns U uaeaibHOW MamrHbel KapHo.
Peanbnsblii ra3. Ypasaenue Ban-/lep-Baanbca.

10.Anuna6arusiii pouecc. Koadduruent [lyaccona.

OO0 ~NO OB WN B

Bonpocsl no pasneay 4.

. HanpskeHHOCTB M IIOTEHIMAI JJIEKTPOCTATHYECKOTO T10JIs, CBA3b MEKYy HUMMU.

. Hpunnun cyneprno3unyun nojieit. Padora moss.

. Teopema o HMPKYISLMY BEKTOpA HANPSIKEHHOCTH.

. CHI10BBI€ JINHUU U 3KBUIIOTEHLUAIbHBIEC IOBEPXHOCTH, UX B3aUMOCBS3b. BEeKTOp rpanueHTa.
. Teopema I'aycca 1151 3JIEKTPOCTaTUYECKOrO 10JIS B BAKYyME U BELIECTBE.

. EMkocts. [TapameTpsl, onpenensomue eMKOCTb III0CKOI0 KOHIEHCaTopa.

. CBs13p HaNpsKEHUs U HANIPSHKEHHOCTH B 3JIEKTPOCTATUUECKOM TIOJIE.

. CoenMHEHNsT KOHAECHCATOPOB.

. THIIBI TUAIIEKTPUKOB U BUBI NoJsApu3anuu. [lomsapuzoBaHHOCTh. JIU3IeKTpUYeCcKas IIPOHHU-

HacMOCTb. BJICKTpI/ILIeCKOG CMCUICHHC.

10.DHeprus 3apsHKEHHOTO NMPOBOIHUKA, KOHeHcaTopa. OObeMHas IIOTHOCT SHEPTHH.
11.ConpoTtuBneHue NpoBOJIOYHOTO MPOBOTHUKA.

12.CoenuHeHus POBOTHUKOB.

13.Cuna u IIoTHOCTh TOKA.

14.3akons OMma.

15. 3akon [Ixoyns — Jlenna.

16.ITpaBuna Kupxroda.

17.1TonynpOBOAHUKY, UX OTIMYUE OT METAIJIOB U AUAJIECKTPUKOB.
18.0neKxTpoHHAs U IBIPOYHAS TPOBOJIUMOCTH B IOIYIPOBOJHHUKAX.
19.Co0cTBeHHas ¥ MpUMECHasi MPOBOJIUMOCTD B MOJIYIPOBOJIHUKAX.
20.ITosrynmpoBOAHKKH P- U N- THIA, UX TOITYYCHHE.

1.

N

O© 00 ~NO 01 W

Bomnpocsl mo pasaeay S.
MaruutHoe 1nosie, ero xapakrepuctuku. Cunossle auHuM. Cuna Jlopenna u cuna Amnepa. 3a-
koH buo-Casappa-Jlaniaca. MaruutHoe nosie 3emiIu.

. OCHOBHBIE TIOJIOKEHUSI TEOPUH DJIEKTPOMArHUTHOrO noisis MakcBenia. YpaBHeHuss Makcsed-

na. Teopema o nupkynsuuu Bekropa B . Teopema ['aycca 1 MarHuTHOrO 1oJis B BaKyyMe.

. CDeppo- , Hapa- U JUaMaro€Tuku, uX OTINYUTCIbHBIC ocobeHHOCTH. MexaHu3M (bOpMPIpOBa—

HUSl OCTaTOYHOM HaMarHuueHHOCTH y peppomarneTukoB. Touka Kropu. [letns ructepesuca.

. Marautsoe none. IloTok BCKTOpPa B . SIBmenue BHeKTpOMaFHHTHOﬁ HHAYKOHUU U CaMOUHIYK-

uuu. [Ipasuno Jlenna.

. OCHOBHBIE MOJIOKEHUS TCOPUHU DJICKTPOMAIHUTHOI'O ITOJIA Makcgeia. ypaBHeHI/IH Makcged-

na. Teopema o mupkynsiuuu Bektopa B . Teopema ["aycca niis MarHuTHOTO MOJIS B BAKyyMe.
Bonpocsl no pasaeay 6.

. 3aKOHBI OTPAXKEHUSI U MPEJIOMJICHUS CBETOBBIX BOJIH.
. OTHOCUTENBHBIA M a0COMIOTHBIN MOKA3aTeIu MPEJIOMIICHUs. SIBJIeHNE MOTHOTO BHYTPEHHETO

OTpaXCHUA.

. [Momstpuzanus cBera. Yron bprocrepa. 3akon Maitoca.

. Untepdepenuus u nudpaxuus ceta.

. OnpiT FOHra. Mnrepdepeniys B TOHKUX IJIEHKAX.

. Konbua HeroTOHA B OTpa’k€HHOM M TPOXOJISLIEM CBETE.

. YcioBue uHTephepeliMOHHBIX MAaKCUMYMOB U MUHUMYMOB.

. IIpunnun I'oitrenca-dpenens. 3oup1 Openens.

. YciioBue IiIaBHBIX MAaKCUMYMOB U MUHUMYMOB JJ1s1 AU(PPAKIIMIOHHOMN pEeIIeTKH.

10.ludpakumonHas kapTiHa B MOHOXpoMaTH4yeckoM U OenoM cBete. Paspemaromias crnoco6-

HOCTb JTU(PPAKIIUOHHOMN PEIIETKHU.

11.51Bnenue pororddexra. Buast porosdpdexra.
12.YpaBuenue Ditnmreiina. Kpachas rpanuna gporoaddexra.
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13.ITapameTphl, XapaKTepU3YIOIIHE CIOCOOHOCTH TeJI MOTJIOATh U U3JIy4aTh JIEKTPOMAarHUTHBIE

BOJIHBI.

14 .3akon Kupxroda. 3akon Credana — bonpiimana. 3akon Buna.
15.A6comoTHO uepHoe Teno. Cepoe Teno.
16.Crextp. Buapl criekTpoB. CIeKTphI HCITYCKaHUS U ToTJIomeHus. CrieKTpajabHbIN aHAIU3 U €ro

IIPUMEHEHUE.

17. lloctynarsl bopa. O6pa3zoBaHue CrieKTpa U3TyYEHHUs aTOMa BOJIOPO/aA.

HCpC‘IGHB BOIIPOCOB, BLIHOCHUMBIX Ha ITPOMCIKYTOUYHYIO aTTCCTALIUIO (C—)KBaMCH / 3a4eT ¢

OILICHKOM)
Bonpocsl k 3a4erty ¢ ouenkoii (1 cemecTp)

Pa3zgea 1 «Pusnyeckrue 0CHOBBI MEXAHUKI)

1.

2.

9.

10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

[Tpenver duzuku. Metonbl pu3nyueckoro uccienoBanus. Poib GU3Mky B pa3BUTHN TEXHUKU U BIIMSHHE
TEXHUKH Ha Pa3BUTHE (DH3UKU.

Mexanndeckoe JBIKEHHE Kak TpocTeias Gopma aprkenns Marepun. Kiaccndaeckast mexanuka. [Tpo-
CTPaHCTBO U BpeMs B KJIACCHYECKON MeXaHUKe. PU3NUECKUe MOJIEIIH.

Kunemarnueckoe ornvcanue JBrxeHHs Touki. CKOPOCTb U YCKOPEHUE IIPH KPUBOJIMHENHOM JB)KEHUH.
HopmarsHoe 1 kacatenbHOe (TaHTeHIMATBHOE) YCKOPEHHSL.

JIBrKeHre TOUKHU M0 OKPYXHOCTU. BEKTOpPBI YIII0BOM CKOPOCTH U YITIOBOrO yCKOpeHusl. CBs3b JIMHEN-
HBIX CKOPOCTEN U YCKOPEHUH C YITIOBBIMU CKOPOCTSIMU M YCKOPEHUSIMH.

Junamuka. Mexannueckas cucrteMa. Cuiia. Macca v ummynbce. CoBpeMeHHasi TPAKTOBKa 3akOHOB Hbro-
ToHA. CHJIbI B MEXAHUKE.

Wmitynbe crucTeMbl MaTepUaibHbIX TOUEK. 3aKOH COXPAHEHHS UMITYJIbCA.

O6o6menHas hopmymuposka |l 3akona Herorona. 3akon BceMupHoro TsroteHus. LleHTp macc me-
XaHUYECKOM CUCTEMBI, 3aKOH JABUKEHUS LIEHTpa Macc. [[BrkeHue Tel ¢ IepeMeHHOM MacCOu.
DOHeprusi Kak yHUBEpCaIbHAs Mepa PasfIMIHbIX (OpM JBIDKEHUSI M B3aUMOJCHCTBUS. Pabora criibl.
KoHcepBaTuBHbIE 1 HEKOHCEPBATUBHBIE CUIIbI. MOLTHOCTb.

Kunernueckas sHeprus MEXaHMYECKOM crucTeMsbl. [loTeHnmanbHas SHeprus.

3aKOH COXpaHEHUs1 SHEPTUH B MEXaHUKE. Y 1aphl.

MowmenT unepuun. Teopema IlITelinepa.

MowmenT cunbl. OCHOBHOE YpaBHEHHE TUHAMUKHU BPaIIATEIbHOIO JBUKEHUS TBEPIOTO TENA.
Kunetndeckast sHeprusi BpallfatoIerocsi U KaTsAerocs TBepaoro Tena. Pabora mpu BpamarebHOM
JIBHKEHUH.

MoMeHT uMITyJibca MaTepruaIbHON TOYKH, MEXAHMUYECKOW CHCTEMBI U Teja. 3aKOH COXpaHEHUs
MOMEHTA UMITYJIbCA.

OcHOBHOE ypaBHEHHUE JUHAMUKH BPaIIaTeIbHOTO JBIKEHUS TBEPJIOTO Tela B 0000IIEHHOM BH-
Jie. 3aKOH COXPAaHEHHUs] MOMEHTA UMITYJIbCa.

Hedopmarnus B TBepaom tene. 3akoH ['yka. Koaddumment [1yaccona. Jlmarpamma pactsikeHusI.
['unpocrartuka HeCKUMaeMoi skuIKocTH. [laBnenue cronba sxuakoctu. Cuna ApxumMena. Y cioBus ia-
BaHUS TEJ.

CranroHapHOe T€UEHUE UCaTbHOM KUAKOCTH. Y paBHEHUE HEpa3pbIBHOCTH. YpaBHeHUEe bep-
HYJUTH.

Bsizkocts sxunkocty. Pexxrmel Tedenns. HYucrno PeitHosbaca. MeTosl onpeneneHus BI3KOCTH.

Pasznea 2 «KonebaHus ¥ BOJIHEBD)

20.

21.
22.
23.

Knaccudukanus xonebanuii. YpaBHeHHe rapMOHHUECKUX KosiebaHuil. Mexannyeckue konebda-
HUs. DHeprus konebanuii. {uddepennnansnoe ypaBHeHHE TAPMOHHUECKUX KOJIeOaHUH .
MasTHuKWU.

CBoboaHble 3aTyxatommue Konedbanus. Bornyxnennsle konedanus. Pesonanc.

BonnoBoe nBuxkenue. [1nockas rapMmoHndeckast BoyiHa. J[JTMHA BOJHBI, BOJTHOBOE YHCIO, (a3o-
Basi CKOPOCTb. Y paBHEHUE BOJIHBI.

Pasznea 3 «MoxekvisipHas GU3UKA ¥ TEPMOJIUHAMUKAY)

24.

Cratuctuieckuii 1 TEpMOAMHAMUYECKUN METOABI UccieoBaHusl. OCHOBHOE ypaBHEHUE MOJe-
KYJISIPHO-KMHETUYECKON TEOPHUH UACANBHBIX Ta30B. TemmeparypHas mkana [{enscus u Kenbu-
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25.

26.
217.

28.
29.
30.
31.
32.

33.

34.

35.

Ha.

CpenuHsisi KMHETHYECKast SHEPrusi MOJIEKYJ. MOJIeKyJIIpHO-KHHETHYECKOE TOJKOBAaHUE a0co-
JIFOTHOM TEMIIEPATYPHI.

Pacnpenenenune MakcBeiia MOJIEKYJI HACAIBHOIO rasa.

Pacnpenenenune bonbimana u 6apomerpuueckas gopmyina. CpeaHee YUCIO CTOIKHOBEHHM U
CpenHsis JJInHA CBOOOHOTO TIpodera.

Tepmonunamuyeckue napamerpsl. TepMoarHaAMUYECKOE paBHOBECHE U MpoIlecC. Y paBHEHHE
COCTOSIHUS UJi€aIbHOrO ra3a. M3onporeccsl.

[TepBoe nauano tepmonuHamuku. Pabora raza. TerminooOMeH, KOIHMUECTBO TEIJIOThl. BHyTpeH-
HSIsL DHEPTHS UJIeabHOIO ra3a. Yucno creneHeil cBoOOIbI.

[TpuMeHeHne IepBOro HavaIa TEPMOJUHAMUKH K H30mporeccam. AanabaTHbIH mporecc.
Tennoemkocts. YpaBHenue Maiiepa. Koaddurment [Tyaccona. [TonurponHsiii mporiecc.
Huxnel. Tepmuueckuii KII/] nukna. TerutoBble ABUrarein, XOJOAUIbHBIE MallMHbL. Teopema
Kapno. Iukn KapHo u ero k.nm.a. Bropoe Hadano TepMoAMHAMUKH.

ObparumMbie 1 HeoOpaTuMble mporecchl. DHTponus. HepaBenctBo Knaysmyca. Onpenenenue
SHTPONUU PaBHOBECHOM CHCTEMBI Yepe3 TEPMOJUHAMUYECKYIO BEPOATHOCTH MAKpPOCHCTEMBI.
Teopema HepHucra-ITnanka.

Cunel ¥ OTEHIMANIbHAS SHEPTUSI MEKMOJIEKYISIPHOTO B3anUMOJeicTBus. Y paBHeHue Ban-nep-
Baasnbca. M3otepmbl Ban-nep-Baanbca u 9KCIIEpUMEHTAIbHBIE U30TEPMBI.

SBnenue nepenoca. Juddysus, TennonpoBoAHOCTb, BHYTPEHHEE TPEHUE.

Bomnpocsl k 3x3ameny (2 cemecTp)

Pa3znea 4 «DaeKTpUUECTBOY

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

51.
52.

DJIeKTpUUYECKHE 3apsiibl. 3aKOH COXpaHeHUs 3apsiioB. Bzaumopeiicteue 3apsiaoB. 3akon Kyimo-
Ha.

DIEKTPOCTaTUUECKOE T0JIE, €T0 XapaKTEPUCTUKU. DKBUIIOTEHIMAIbHBIE TTIOBEPXHOCTH U CHUJIO-
BbI€ TUHUU JEKTPOCTATHUECKOT0 Nojs. [IpuHiun cynepno3unuu nosnei.

[ToTok BekTOpa HaNpPsKEHHOCTH 3JeKTpocTaThueckoro nojs. Teopema [Maycca (1t Bakyyma).
[ToreHunanbHBINA XapakTep dMeKTpocTaTudeckoro mois. [lonarue norennuana. Pacuer paboTsl
IIpU NEpEMEILEHUN 3apsia B djeKkTpocTatuueckoMm noiae. Hupkynauus sextopa E anexTpocra-
TUYECKOTO ITOJIS.

Omnpenenenne pa3HOCTH MOTEHIMAIOB B 3JEKTpOCTaTUYecKOM mojie. CBs3b HANpPSKEHHOCTU U
noteHMana. I'paqueHT noreHuana.

[IpOBOJHMKHM B 3JIEKTPOCTATHYECKOM MoJIe. PaBHOBECHE 3apsI0B B MPOBOJHKKE. EMKOCTB mpo-
BOJIHUKOB.

Emkoctb koHJieHcaTOpoB. CoeAMHEHNs KOHEHCATOPOB. DHEPrus 3aps’KEHHOT0 KOHEHCaTopa.
OHeprus 3eKTpocTaThueckoro nojis. O6beMHast I0THOCTh SHEPTHH MOJIS.

Tuns! nuanexkrpukoB. [longpuzanus IUAIEKTPUKOB U €€ BUABL. [1oaspr30BaHHOCTD JUAIEKTPU-
KOB. /lunniekrpuyeckas BOCIPUUMYUBOCTD M IPOHULIAEMOCTh. BEKTOp 31EKTPUUECKOTO cMelle-
HUSL.

CBoboaHble U cBsA3aHHBIE 3apsibl. Teopema ['aycca ans nosst B auanekTpuke. CerHeTodaeKTpu-
KH. DJIEKTPUUECKOE M0JI€ B OAHOPOJHOM JUDJIEKTPHKE.

[TocTOSIHHBIN 2NEKTPUYECKUN TOK, YCIOBHS €r0 CYIIECTBOBAaHMS M OCHOBHBIE XapaKTEPHUCTUKU.
Croponnue cunbl. [Torstue 2/1C n HanpsHKeHUs.

ConpoTusieHHe MPOBOJOYHOrO MpoBOAHMKA. COeqMHEHNS POBOJHUKOB. TemnepaTypHas 3a-
BHCHUMOCTb COIPOTHUBIICHUS U €€ KaUeCTBEHHOE 00bsicHeHHE. CBEpXIPOBOIUMOCTb.

3akoH Oma B MHTErpalbHON (Qopme At OJHOPOAHOTO U HEOJHOPOIAHOTO YYAaCTKOB LIETH, JUIS
IIOJIHOW IIEIH.

[TpaBuna Kupxroga.

3axoH JIxoyns — Jlenua B unTerpaibHoi oopme. MOITHOCTh TOKA.

3akoH Oma u [xoyns — Jlenna B quddepeHnmanbHoi popme.

DJIeKTpUYECKUH TOK B MeTaiiax. Kiaccuueckast Teopust 3J€KTpONPOBOJHOCTH. TOK B BaKyyMe.
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53.

OMuccHs NEKTPOHOB. ['a30BbIe pas3psiabl.
[TonynpoBoHuKU. 30HHas Teopus TBepaoro Tena. CoOCTBEHHAs U MPUMECHAasi TPOBOJIUMOCTh
MOJIYNPOBOIHUKOB. [{no.

Paznen 5 «Margetusm»

54.

55.

56.
57.

58.

59.

60.
61.

62.

63.

64.

65.

66.

67.

MarHuTHOE 1I0JIE U €r0 XapaKTepUCTUKU. Makpo- 1 MUKpOTOKU. BO31€iCTBUE MAarHUTHOTI'O I10-
JI1 HA PAMKY C TOKOM U Ha IIPSIMOJIMHEMHBIA MPOBOIHUK C TOKOM.

CuiioBbI€ JTMHUU MAarHUTHOM MHAYKIMU. CHIIOBas KapTUHA MarHUTHOTO MOJISI TPSIMOJIMHEMHOTO
IIPOBOJIHUKA C TOKOM U KpyroBOro BUTKA. [IpuHIMIT Cyneprio3uiiii MarHUTHBIX MOJIEH.

3akon buo — CaBapa — Jlamaca.

BospaelictBue MarHuTHOrO moJisi Ha ABWXKyIIMicsa 3apsa. Cuna Jlopenna. JIBukeHue 3apsija B
MarHuTHOM moje. Dddekt Xoia.

BuxpeBoii xapaktep MarHuTHoro nosis. Teopema ['aycca u Teopema O LUPKYJSALMH BEKTOpa
MarHUTHOM MHAYKLIHH (B BaKyyMe).

HamarnnumBanve marnetukoB. HampsykeHHOCTh MAarHUTHOrO 1OJiA. MarHWTHas IpOHHMIIAe-
MOCTbh ¥ MarHUTHAsi BOCIPUUMYUBOCTb.

JunamarneTuku, napaMarHeTUK U (peppoMarHeTUKH.

Cas3p BekTopoB B u H. 3akoH mosHOro Toka JJjii MarHMTHOrO MOJs B BellecTBe. Teopema o
HUpPKYJsiuu BekTopa H.

OnexktpoMarauTHas UHAyKIHSA. DJ[C MHAYKINY B MOABUKHBIX M HETOBUYKHBIX MTPOBOIHUKAX.
Bpamenue pamku B MaruutHoM nosie. Toku Pyko.

Camounnykuusi. UHIyKTUBHOCTh NMpOBOAHMKA. 3akoH Jlenna. B3aummuas unayknus. Tpanc-
dbopmaTopsl.

Pabota o nepemMenieHr0 MPOBOJHUKA C TOKOM B MATHUTHOM T10JI€. DHEPTUsi MArHUTHOTO TTOJIS
B cosieHouie. [ [MOTHOCTh 3HEPruu MarHUTHOTO TOJIS.

BuxpeBoe snektpuueckoe mnose. Tok cMmenieHus. Cucrema ypaBHeHU MakcBemia B HUHTe-
rpajgpHOI hopme.

Konebarenbublit kKoHTYp. [IpeoOpa3oBaHue sHeprun Ha pa3IMYHbIX dTanax kojebanus. Audde-
PEHIIMAIBHBIC YpaBHEHUSI CBOOOIHBIX HE3aTyXaIONINX W 3aTyXalolMX KoJeOaHWW B HEM U UX
penieHusl.

JuddepennmnanbHoe ypaBHEHHE JIEKTPOMAarHUTHOM BOJIHBI UM ero perieHue. CKOpOCTh pac-
npocTpaHeHus BOJHBL. Bektop Ymosa-IloliHTHHra. DHepreTMueckue XapakTepUCTUKH SJIEK-
TPOMarHUTHHIX BOJIH. [lIkana 37eKTpOMarHuTHBIX BOJIH.

Paznea 6 «OnTuxay

68.
69.

70.
71.
72.
73.
74.

75.
76.

77.

78.

79.

Orntuka. 3akoHbI TeOMeTpudecKoi onTuku. [ToiHOe BHYyTpeHHEe oTpakeHue. JINH3HI.
WutepdepeHiyst cBeTa. YCIOBUS BO3HUKHOBEHMsS HHTepepeHIMH. MeToJ BEKTOpHOH aua-
rpaMMBI JUIs CIIOKEHUS JBYX WM HECKOJIBKUX BOJIH.

[Tpunin nonydeHus MHTEPPEPEIMOHHON KapTHHBI. YCIOBHS MAaKCUMyMOB M MHUHHUMYMOB.
Pasznocts (a3 u pasHoCTh XO7A.

Wutepdepenius B Tonkoil miuenke. Konba HeroToHa.

Hudpaxnus csera. [Ipunuun [toiirenca-®@penens. 3ousl Openens.

Judpakiuus Ha KpyriaoM oTBepcTUd. Judpakuus Ha JUIMHHON MIETH.

JudpaxknuonHas pemerka. ['maBHble MakcuMyMbl. [ 1aBHble MUHMMYMBI. Paspemaromas cro-
COOHOCTB.

[TonsspuzoBanHkbli cBeT. Buabl nonspusanuu. CriocoObl MOIy4eHUs MOJIIPU30BAaHHOTO CBETA.
[IpoxoxkaeHNE €CTECTBEHHOIO CBETA Yepe3 NOJIApU3aTop U aHanu3arop. IIoBopor miuockoctu
MOJISIpUA3ALUH.

[Tonsspu3anus cBeTa NpU OTPAKEHUU U NPEIOMIIEHUH Ha TPaHMIIE JUAJIEKTPUKOB. 3aKOH bpro-
crepa. J[BoliHOE TydenpeioMIICHHE.

KopmyckynsapHo-BoTHOBOH Tyanu3m cBeTa. KBaHT cBeTa. DHeprus u umnynsc (GoTtoHa. Brem-
HUN HOTOdPDEKT.

CgeroBoe naBienue. OnbiTol Jlebenera. pdext Komnrona.
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80. TerutoBoe wm3nyuenue. 3akoH Kupxroda. AOcomoTHO dYepHoe Teno. 3akoH Credana-
bonspiMana. 3akod Buna.
81. TerutoBoe msnyuenune. @opmyna Ilnanka. Pacripenenenne sHEPruM B CHEKTPE M3IYyUEHHUS TI0
9acTOTE U JJIMHE BOJIHBI.
Paznen 7 «KBanroBas duznkay
82. Mopens atoma Tomcona u Pesepdopna-bopa. Ombitel Pesepdopna mo paccesHuro ambga-
YacTUll. DMIIUPUUECKHE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopus bopa.
83. YpoBHM sHepruu aToMa BoJopoa. KBaHTOBEIE yKcia: r1aBHOE, OpOUTATBHOE, MAaTHUTHOE.
84. BonHoBBIE CBOICcTBa MUKpovacTuil. JlyinHa BoHBI Ae bpoiins u ee cBoiicTBa. BomHoBas ¢yHK-
usl.
85. CooTtHomienune HeonpeaeneHnoctei [ eizendepra. Ypasaenue Llpeaunrepa.
Paznen 8 «lnepnas dpusuka»
86. CocraB aTOMHOTO sipa. XapaKTePUCTHKU siipa. SnepHble CUbl. DHEpTus cBs3u spa. Jedexr
Macc. DHepreTuieckuii 3 PeKT AaepHOl peaKIIuH.
87. PagroakTHBHOE M3JIy4€HHE U €ro BUABL. 3aKOH PaJHOAaKTUBHOIO pacmajaa. SaepHble peakiuu.
Henenue siaep. Cunres saaep. [lonarue o 103MMETpun 1 3aliuTe.
88. OcHOBHBIE KJIACCHI AIIEMEHTAPHBIX YACTHII.

6.2. Onucanne noka3arejei 1 KpUTepUeB KOHTPOJISI yCIIeBAeMOCTH,
ONMUCAHNE KA OIleHNBAHUSA

Kpurtepuu oneHku peiieHus 3aJladyd Ha MPaKTUYECKOM 3aHATUU, KOHTPOJIbHOM
paboTe, mpu 3anuTe JabopaTOpHOM pabOThl, HA IK3aMEHE MJIU 3a4€TE C OLCHKOI:

e 5 0a/UI0B BBICTABISIETCA CTYIEHTY, €CIU B JIOTUYECKH BBICTPOCHHOM pellie-
HUU MPABWIBHO YKa3aHbl POPMYIIbI BCEX HEOOXOAUMBIX (PU3UUYECKUX 3aKOHOB C IO-
SCHEHMSIMH, C/IeJIaHbl BCE HEOOXOAMMBIE MaTeMaTHYECKuE MpeoOpa3oBaHus, PUCYH-
KU (TIpY HEOOXOJIMMOCTH ), TTOTYYEH PABUIbHBINA OTBET;

* 4 DajJ1a BBICTABIIACTCS CTYJICHTY, €CJIM B OTBETE yKa3aHbl BCE HEOOXOAUMbIE
dbu3nUecKue 3aKOHbI C MOSICHEHUSIMU, TIPUBEACHBI PUCYHKH (TP HEOOXOIUMOCTH),
HO B TMOSICHEHUSIX K (PU3MUECKUM 3aKOHAM WJIM B PUCYHKE COJIEpPKaTCsi HETOYHOCTH,
WJIU JIOMYIIIEHa MaTeMaTUUeCKue OIIMOKa MPY PEIICHUN;

e 3 0aJu1a BBICTABISETCS CTYJEHTY, €CJIM B OTBETE YKa3aHbl TOJIbKO HEO0XO-
JTUMble (PM3MYECKUE 3aKOHBI WM PUCYHKH (MPU HEOOXOAMMOCTH), WM B 3aKOHAX U
PUCYHKE JIOMYIICHBI OIIUOKH;

e 2 DajuIa - pelIeHUE HE COACPKUT OCHOBHOW MOHSTUIHBIN anmnapaT 1Mo TeMe
3a/1a4uu.

Jlns momycka K DK3aMEHY M 3a4eTy C OIEHKOM CTYACHT 00s3aH PEIIUTh UTOTO-
BYIO KOHTPOJIBHYIO pa0OTy Ha OIIEHKY «3a4eT».

HToroBas oleHKa MO KOHTPOJLHON paboTe «3aueT» WIH «He3auyeT» OIpee-
JSIETCS TI0 cpeHeMy OajuTy 1o BCEM 3aja4aM BapraHTa KOHTPOJIBHOU PabOThI:

0—-2,4 6aj11a — «HE3a4YeT»,

2,5 -5 0a/10B — «3a4eT».

Kpurepuu olieHKH BOMPOCOB AJIs 3aIUTHI JIA0OPATOPHBIX padOT:

® «3a4eT» BBICTABJISIETCA CTY/ACHTY, €CJIM B OTBETE Ha BOIIPOC MPABHIBHO YKa-
3aHbl BCE HEOOXOAUMBIE (PU3NYECKUE 3aKOHBI U OMPECIICHUS C MOSICHEHUAMH, Tpa-
BUJIBHO OMMCAHBI SIBICHUS UM B OTBETE COAEPKATCS HE3HAUNTEIbHBIE HETOUHOCTH;
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® «He3a4eT» - OTBET HE COACPKUT OCHOBHOW TMOHATHUHHBINA ammapaT Mo TeMe
BOTIpOCa

s momycka K dK3aMEHY WIIM 3a4eTy C OIEHKOH CTyIeHT 00s3aH 3alllUTHUTh
BCE BBITMIOJTHCHHBIE TA00OpaTOpPHBIE Pa0OTHI HA OIICHKY «3a4eT».

HToroBas oreHka 1o 3amure J1abopaTOpHO pabOThHI «3a4ueT» I «He3adeT»
OTpeseNsieTcsl Mo cpenHeMy Oauty pemieHHs 3-X 3afad mo teme pabotsl: 2,5 — 5
0a10B — «3auer»; 0 — 2,4 0a/1J1a — «He3a4YeT» U OTBETAM C OIICHKOM «3a4er» Ha
BOMPOCHI JIJIS 3alIUTHI JabopaTopHOU paboTsl. MTorosas omenka mo 3ammre Jiabopa-
TOPHOU pabOTHI «3a4yeT» COOTBETCTBYET PEIICHUIO 33]]a4 M OTBETY Ha BOIIPOCHI IS
3aIUTHI JIJAOOPATOPHOU PAOOTHI C OIIECHKAMH «3a4€eT».

J1J1s BBITIOJTHEHUSI ¥ 3aIIUTHI JTA0OPATOPHBIX pabOT CTYACHTHI Pa30OMBAIOTCS Ha
MaJtble TPyMIbl o 3 - 5 genoBek. Kaxknas rpymma BBITOHSAET Ha 3aHATHN WHIUBHITY-
albHYI0 JTabopaTopHyto padoty. [lpu 3amuTe 1abopaTopHON pabOTHI MaJIO TPYIIION
OTBETHI KQXKJIOTO CTYCHTA OIICHUBAIOTCS 10 KPUTEPUSM UHAUBHTYyATBHO.

Kputepun oLieHKH BOIIPOCOB K 3K3aMEHY U 3a4E€Ty C OLICHKOM:

¢ 5 0a/JIOB BBICTABISETCA CTYACHTY, €CJIM B JJOTHUYECKHA BBICTPOEHHOM OTBETE
Ha BOIIPOC MPABHIIBHO YKa3aHbl BCE HEOOXOAMMBIE (PU3MUECKUE 3aKOHBI U ONpee-
JICHUS C TIOSICHEHUSIMU, MPABUIIBLHO ONMCAHBI SBJICHUS, MPEICTABICH BHIBOJ OCHOB-
HBIX (JOPMYJ B COOTBETCTBUU C U3JIOKEHHBIM JIEKITAOHHBIM MaTEpPUAJIOM;

¢ 4 GaJl1a BBICTABIISIETCS CTYJICHTY, €CJIM B OTBETE yKa3aHbl BCE HEOOXOIUMBIE
bu3nUecKue 3aKOHBI U OINPEICIICHUS C MOSCHEHUSIMH, OTIMCAaHbI SIBICHUS, HO B MOSC-
HEHUAX K (PU3MUYECKUM 3aKOHAM M OIPECICHUSIM COAEPKATCS HETOUHOCTU U (WJIH)
SIBJICHUSI ONTUCAHBI C OMIMOKON U (MJIM) HE MPEJICTABIICH BBIBOJI OCHOBHBIX (POPMYII B
COOTBETCTBHH C U3JI0KEHHBIM JIEKIIMOHHBIM MATEPHAIIOM;

e 3 (aJs1a BBICTABISICTCS CTYACHTY, €CJIM B OTBETE yKa3aHbl TOJHLKO HEOOXO-
TUMble (PU3UYECKUE 3aKOHBI, onpeaeneHuss 0e3 NOsICHEHUH (MM B TOSICHEHUSIX CO-
JepKaTcs OWMOKK) U (WJIM) IPU ONUCAHUU SIBJICHUS JOMYIIEHBI OIUOKK (MU OIH-
CaHUE OTCYTCTBYET);

e 2 paj1a - OTBET HE COJIEPKUT OCHOBHOM MOHSITUHHBIN anmapar 1o TeMe BO-
npoca.

JK3aMeH: OWIIeT U3 2 TEOPETUIECKUX BOTIPOCOB U 1 3a/1aum.

3auer ¢ oneHkoii: 1 TeopeTnyeckuii Borpoc u 1 3agaya.

Ha sk3aMeHe CTyZeHT OTBEYaeT Ha JBa TEOPETUYECKUX BOIMPOCA, BKIFOUEHHBIX
B OujeT, ¥ pemaer oAHy 3agady. Ha 3adere ¢ OLIEHKOW CTYJEHT OTBEYAeT Ha OJIMH
TEOPETUYECKHUI BOMPOC M peliaeT oAHy 3aaady. buier, Bompoc u 3amady CTyAEHT
BBIOMPAET CIIy4aiiHO M3 KOMIUIEKTa MPeajiaraéMbIX €My COOTBETCTBYIOIIUX MaTepHa-
70B. IToroBasi oleHKa Mo 3K3aMeHy M 3a4eTy C OLEHKOW BBICTABISETCS MO CPEAHEH
apu(pMETUYECKOI OLIEHKE OTBETOB HAa TEOPETHUUYECKHUE BOMPOCHI U PEIICHUS 3aa4H:

1. «oTam4HO» — 0T 4,5 10 5 6aJIoB;

2. «xopoio» — ot 3,5 n1o 4,4 6ayIoB;

3. yA10BJETBOPUTEIBbHO» — OT 2,5 110 3,4 6anios;

4. «<HeyaoBjaeTBOPUTENBbHO» — OT 0 110 2,4 Gasios.
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7. YueOHO-MeTOANYECKOe U HH(POPMALIMOHHOE o0ecnieyeHne JUCIUIITTHHBI
7.1 OcHoBHas IUTEpaTypa

1.Tpodumona T.U. Kypc ¢puzuku. Yued. nocobue aiis By30B. 7-€¢ — 23-€ U3/,
ctep.- M.: Axkagemus, 2003 — 2017 r.r..

2. Tpodpumona T.1. CoopHuUK 3aaa4 1m0 Kypcy duszuku. YaeOHoe moc.-M.:
Bricmast mkoia, 2008 .

7.2 JlonoJIHUTEe/IbHASA JIUTEPATypa

1.I'puboB JI.A., [Ipokodprea H.U. OcuoBbl pusuxu. M.: Hayka, 1995.
2.CasenneB U.B. Kypc oOmeit pusuku. B 5-tu kv, M.: Hayka, 1998.
3.4Bopckuit b.M., lletnad A.A. CnpaBounuk no ¢pusuke. M.: Hayka, 1985.

7.3 HopmaTuBHBIE IPABOBbIE AKTHI
He npenycmotpeno.

7.4 Metoanyeckue yKa3aHusl, peKOMeHIalMU U Pyrue MaTepuajbl K
3aHATHAM

1.MeTtonuueckue ykazaHus K JiabopatopHbiM padotam. M3a. BY3A. 1987-
2018 1.

8. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKANIMOHHOM CeTH
«AHTEepHET», HEOOXOAMMBIX /IJI51 OCBOCHUS M CIUTIIUHbI
He npenycmoTtpeno
9. IlepeyeHb NpOrpaMMHOro odecreyeHuss 1 HHPOPMANMOHHBIX CIPABOYHBIX
cucreM (IIpPU HEOOXOAMMOCTH)
He mpenycmotpeno

10. Onucanne MaTepuaIbHO-TEXHUYCCKON 0a3bl, HEOOXOIUMOM VISl OCYIIECTBICHUS
00pa3oBaTeILHOTO MPOIecca Mo JUCITUTIIINHE

Tabmuma 10
CBeneHus 00 00eCrIe4eHHOCTH CNIENMATM3MPOBAHHBIMHY AYAUTOPUSMHU,
Ka0OMHeTaMMu, JJa00PaTOPUSIMH

HaunmenoBanue
CenUaAIbLHBIX
noMeneHu 1

NOMelIeHu ! AJIsl OCHAIIIEHHOCTH CIIENHAJLHBIX IOMEICHUH ¥ MOMEIeHUH 114 ca-

CaMOCTOSITE/ILHOMI MOCTOAITEJIbHOM PadoThI

padotsl (Ne yueod-

HOIo Kopmyca, Ne
ayIMTOPHH)

1 2

VYuebnas nabopa- | 1.Cron 21 mir.
TOpUS 2.Ctynbs 39 mir.
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(Y4eOHbIit KOpITyC
No 28 ayn. 301a)

3.Jlocka menoBas 1 miT.

4.1kadsr 2 mT.

5.TurmoBoi KOMIIIEKT 000py10BaHUs TabopaTopuu «MOJeKyIsipHast
¢uzuka u repmoanHamukay 1 mr. (naB.Ne410124000603107)

6.TumoBoit KOMIUIEKT 000pyRoBaHus JabopaTopun «Du3nveckue oc-
HOBbI MexaHuku» 1 mt. (uuB. Ne410124000603116)

7.KommiekT npubopos mo ¢puszuke 1 mr. (uaB.Ne 410134000000312)

8.JIaboparopusrii kommiekc JIKM-6 (BpamarensHoe ABrkeHue) 1 mr.
(uHB.Ne 410124000602815)

9.JIaboparopusiii komruieke JIKT-9 «OcHOBBI MONeKyIsipHOI PU3UKH
u TepmoauHaMuKkm» 1 mt. (uHB.Ne 410124000602810)

VYyebnas ayauro-
pusi Uil IpoBeJie-
HUSI 3aHSITUN CEMHU-
HapCKOIo TUIIA
(YuebHnblii KopItyC
No 28 ayn. 3016)

1.ITapter 23 wrT.
2. Ctynbs 1.
3. Ctoabl 2 1T,
4. Jlocka menoBasi 1.
5.1Ika¢wer 1 mrt.

Y4eOHas mabopa-
TOpUA
(YuebHnblit KopItyC
Ne 28 ayn. 302)

1.Cronst 20 miT.

2.Ctynbs 29 .

3.Jlocka meoBas 1 miT.

4 Ikadwr 1 mr.

5.Bombermerp B7-21A 1 . (uaB.Ne410134000000294).

6.TunoBoii KOMIUIEKT 000pyAoBaHus nTaboparopun «BomHOBBIE TPO-
necco» 1 mr. (nHB.Ne 410124000603118)

YyeOHast ayiuTo-
pus AJIs IpoBe/Ie-
HUS 3aHSATUM JIEK-
LIMOHHOT'O THIIA
(YuebHnblit KopITyC
Ne 28 ayn. 304)

1.Cton 1 mr.

2. Crynps luir.

3.Jlocka menoBast 2 .

4 Kagenpa 1 mr.

5., AKycTHYecKas cHucTeMa JABYXIIOJIOCHas IaccUBHas 2 IUT.
(1uB.Ne410134000000991, 410134000000992)

6.Mukpodon konaercaropusiii SHM 205A Ha rycuHo# mee 2 Imr.
(1uB.Ne41034000000987, 41034000000987)

7Hoytoyxk ACER E-Mashines e-430-102G16Mi FMD M100 1 mir.
(nuB.Ne 210134000000702)

8ITynpT mpemuym knacca mukimieprsiii Behringer XENYX 1832 FX 1
IIT.
(uB.Ne 410134000000986)

9.Panuocucrema BokanmpHas 16-TM KaHalbHas JByXaHTe€HHas 1 mIT.
(unB. Ne410134000000990)

10.Paguocucrema  JBYXaHTECHHas
Ne410134000000989)

11. Okpan 1 mr.

nemmyHas 1 mT.  (MHB.

VYuebnas nabopa-
TOpHS
(YueOublit Kopmyc
Neo 28 ayn. 337)

1.ITapTel 17 mt.

2.Ctynbs 37 mir.

3.[locka menoBas 1 mrT.

4 1lxads! 1 mr.

5.Monoxpomarop YM-2 1 mt. (maB.Ne 4101340000003080)

6.TumoBoit KoMIIeKT 00opyaoBaHus JTabopatopun «KBantoBas ¢u-
sukay 1 mT. (uaB.Ne 410124000603114)

7.YcTaHOBKA JJI OKCTEP. N3Yy4.3-HOB TeIUL.U31. | mT. (MHB.Ne
410134000000313)

8.JIaboparopnsrii kommiekce JIKO-1 M «KorepenTHast ontukay (¢ 1mo-
JYOPOBOJHUKOBBIM JlazepoM) 1 mt. (uHB.Ne 410124000602816)
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9. l'onnomerp 1 mt. (nHB.Ne 410134000000303)

VYuebnast nabopa-
TOpUs
(YuebHnsblii KopItyC
Neo 28 ayn. 336)

1.ITapter 20 wrT.

2.Ctynbs 34 mr.

3.Jlocka menoBas 1 miT.

4 kadwr 1 mr.

5.Ucrounuk nutanust b-5-49 1 mr. (uuB.Ne 110104000165)
6.Mcrounuk nmutanust b-5-49 1 mr. (uaB.Ne 110104002611)

7. TunoBo# KOMILIEKT 00opynoBanus Jadoparopun «KBanrosas ¢hu-
3uka» 1 mT. (uaB. No 410124000603113)

Yyebnas nabopa-
TOpUS
(YuebHnsblii KopItyC
No 28 ayn. 335)

1.ITapTer 16 mT.

2.Ctynbsa 34 mr.

3.Jlocka menoBast 1 mmiT.

4 Ikadwr 1 mr.

5.IIpubop OIIINP-017 1. (uaB.Ne 110104002616)

6.1Tpu6op OIIMP-017 1mT. (uaB.Ne 110104002030)

7. TunoBo# KOMIUIEKT 000pyaoBaHus Jaboparopun «BoaHOBBIE TIPO-
neccb» 1 mr. (mHB.Ne 410124000603117)

YyebOnas nadopa-
TOpHUS
(YuebHnblit KopItyC
Ne 28 ayn. 334)

1.ITapTer 5 mit.

2.Ctynbs 15 mi.

3.1Ikadwr 3 mr.

4. TUIOBOI KOMILIEKT 000pyRoBaHus Jabopatopun «MoJeKysipHas
¢usuka u repmoguHamukay 1 mt. (uaB.Ne 410124000603106)

VY4yeOHas mabopa-
TOpUA
(YuebHnblit KopItyC
Ne 28 ayn. 333)

1.ITapter 13 wrT.

2.Ctynbs 27 wr.

3.I'eneparop I'-3-118 1 . (uaB.Ne 110104000353)

4. TunoBoil KOMILIEKT 000pyaoBaHus JadbopaTopun «Puszndeckue oc-
HOBBI MexaHuku» 1 . (uuB. No410124000603115)

YyeOHast ayiuTo-
pus AJIs TIpoBe/Ie-
HUS 3aHATUN CeMU-
HApCKOTO TUTIA
(YueGHblit Kopyc
Ne 28 ayn. 328)

1.ITapTer 14 miT.

2.Ctynbs 2 .

3.ocka mernoBast 2 mIT.

4. Cron npenogasatesns 1 mr.

YyeOHast ayiuTo-
pust UTsE IpOBeIe-
HUS 3aHATUH ceMu-
HApCKOTO THIIA
(Y4eGHblit KOpyc
Ne 28 ayn. 324)

1.ITapter 10 mT.

2.Ctynps 1 .

3.locka menoBas 1 mrt.

4. Cron npenogasatesns 1 mr.

VYuebnas nabopa-
TOpHS
(YueGHblit Kopyc
Ne 28 ayn. 306a)

1.JJaboparopHsie cTosbl 19 mir.

2.Ctynbs 45 mir.

3.[locka menoBas 1 mrT.

4 1lxads! 7 wr.

5. TunoBoii kKoMmIeKT 06opyaoBaHus JadopaTopun «MomnekyspHas

¢dusuka u repmoauHamuka» 1 mr. (naB.Ne 410124000603106)

6. TunoBoii KOMILIEKT 060pyoBaHuA JabopaTtopun «Pusndeckue oc-
HOBBI MexaHuku» 1 mr. (uHB. Ne 410124000603115)

VYuebHas nabopa-
TOpHS
(YueOublit Kopmyc
No 28 aym. 3060)

1.JJabopatopHsble CTONBI 27 HIT.

2.Ctynps 57 wr.

3./locka menoBas 1 mr.

4 1Ixadpr 2 mir.

5. TunoBoii kKomMIIeKT o6opynoBanus Jadoparopun «Kanrosas puzu-
kay» | mr. (maB.Ne 410124000603113)
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6. TumoBo# KOMILIEKT 000py10BaHus JabopaTropun «BoaHOBBIE MTpo-
meccel» 1 mr. (uHB.Ne 410124000603117)

VYuebnas aynuro- | 1.JJaboparopHsie cTombl 15 mT.
pust uia nmpoBene- | 2.Cton i npenofasarens 1 mrT.
Hus 3aHsATud cemu- | 3.Ctynbs 47 mT.

HApCKOTO THUIIA 4.]J1ocka MenoBasi 2 IIT.
(YueOnsrit kopmyc | 5. lIkadser 1 mT.

No 28 ayn. 307)

bubnnoreka

YuTannHbIHI 321

11. MeTozmquKne PerOMEHIAUNA CTYACHTAM IO OCBOCHHUIO TNUCIHUIIINHbI

[Tocne kaxmoi aeKuKu TpeOyeTcsl caMOCTOsITENbHAs TPOPa0OTKa H3JI0KEHHO-
ro marepuaina. [Ipy noaroToBke K MpakTUYECKOMY 3aHATHIO HEOOXOIUMO TOBTOPUTH
TEOpEeTUYECKU MaTepuall o TeMe. llepen 3aHATHEM MO BBIIOIHEHUIO JIAOOPATOPHOU
paboThl HEOOXOIMMO MOJArOTOBUTH KOHCIIEKT pa0OThl, BHUMATEIbHO U3YYUB COJEP-
YKaHUE METOJIMYECKUX YKa3aHUH, U 3alIOMHUTH MOPSAJOK BBIIIOJHEHUS.

Buab! 1 popmMbI 0TPAOGOTKH NPONYLIEHHBIX 3AHATHH
CryneHT, NpOomyCTUBLINH JEKIHIO, JOJKEH 0TpaboTaTh TEOPETUUECKUIN MaTe-
pHai o COOTBETCTBYIOIIEH TEME CaMOCTOATENBHO. CTYEHT, POIYCTUBIINNA IIPaK-
TUYECKOE 3aHATHUE, JOJDKEH MTOIYYUTh Y IIPENOAABaTelIsd JOIOJHUTENbHBIEC 3a1a4U 110
COOTBETCTBYIOILIEH TEME, PEIIUTh UX U CIATh NpenoaaBaTento.CTy1eHT, MPOIyCTHB-
i Ja00paTopHyIO PaboTy, 0053aH €€ BBINOIHUTD, PACCUUTATD U 3AIUTHTD.

12. MeTOIll/I‘{eCKI/Ie PEKOMEHIAIMA NMPpenmoaaBaTeJasM 110 Opranu3anuu oﬁyquml
o ITMCIOMIIJIMHE

Jiist Oosiee yCenHOro OCBOEHUS JUCHUIIINHBI « DU3HKa» PEKOMEHYETCs
CHayvaJia JaBaTh CTYIECHTAaM JIEKIIMOHHBIN MaTepHall, a 3aT€M 3aKPEIlIATh €ro BUAE
MPAKTUYECKUX U JTA0OPATOPHBIX 3aHATHM.

N3yueHne Kypca CKIIabIBaeTCs U3 JEKIUH, TPAKTUUECKUX 3aHITUN U (WJTN)
71a00paTOPHBIX 3aHATUI U CAMOCTOSATEIBLHON pabOThI CTYIEHTOB.

Ha nexuusx ocBemarTCss OCHOBOIIONATalOIIHNE BOIIPOCHI ITporpamMmsl. YacThb
pa3aesioB BEIHOCUTCS HA CAMOCTOSITEIbHYIO TPOPabOTKY.

[IpakTrueckue 3aHATUS IPELYCMAaTPUBAIOT PA3BUTHE Y CTYIEHTOB HAaBBIKOB
KOJIMYECTBEHHOTO aHaIM3a GU3NYECKUX MTPOLIECCOB, COCTABIIAIOIINX CYTh MPOTrpaM-
Mbl. QOPMUPYIOTCS IPUEMBI PACCMOTPEHUS] KOHKPETHBIX BOIPOCOB € MO3UIMH (PYH-
JAMEHTAJIbHBIX 3AKOHOB HAYKH.

JlabopaTopHble pabOThl HATJISIIHO IEMOHCTPUPYIOT (PU3NYECKHUE 3aKOHBI U SB-
JICHUS.

IIporpammy paspaGoranu: _— /
PacckazoB A.B. ct.npenonasarens (\_'[" ¥ //
- i,

DHO, yuenan cTenens, yucHoe 382
( ) , YUCHOE 3BAHHE) (noanuce,

«20» /12 2018 r.

Xycaunos IILT"., n.nex.H., mpodpeccop * \9

(PHO, yuenas crencHs, yueHoe IpaHNHE)

(noanwmce)

& 4 Qo» 42 2018 r.

~h
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PEIIEH3UA

Ha padouyro NpPorpamMmMy M CHUIINHBI «PU3nuKa»
OITOII BO no nanpaBiaenuro 79.03.01 «buomexnonoeus» HanpaBJeHHOCTb «buomexnonoeusny
(kBasupuKkanus BbIMYCKHUKA — 0aKaaaBp)

KapnayxoBsiM BsuecnaBom MuxaidioBuyeMm, TOIEHTOM Kadeapbl BBICHIEH MaTeMaTHKH
OI'BOY BO «Poccuiickuii rocynapcTBeHHbI arpapHblii yHuBepcuteT — MCXA umenu K.A. Tu-
MUPsI3€Ba», KaHAUIATOM (PU3UKO — MAaTEMAaTUYECKUX HayK (J1ajee 1o TeKCTYy pelEeH3€eHT), IpoBee-
Ha pereH3us padoyeit mporpammel aucuurinHbl «Pusnka» OIIOIT BO no nanpasnenuio 19.03.01
«buomexnonocusy, HanpaBIeHHOCTh «BuoTexHoyorma» (bakamaBpuar) pa3paOOTaHHOH B
OI'BOY BO «Poccuiickuii rocyaapcTBeHHbli arpapHblii yHuBepcuteT — MCXA umenu K.A. Tu-
MupsizeBa», Ha Kadeape ¢usuku (paspabotumku — PacckazoB Awnzapeit BacuibeBuu,
cT.mpemnojaasatens kKapeapsl ¢pusnku, 1 Xycaunos lllaykar ['abxynxakosuu, npodeccop kadeapsi
(GHU3MKH, TOKTOP MEJArOrMYeCKUX HAYK).

PaccmoTpeB npeicTaBieHHbIE Ha PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIET K CIEIYIOIUM
BBIBOJIAM:

1. IpenpsBnennas pabouas mporpamMma AuCHUIUIMHBL «DPusnka» (nanee mo Tekcry Ilpo-
rpamMma) coomgemcmevem TpeboBanusiMm OI'OC mno wanpasnenuto 79.03.01 «buomexuonocusny.
[TporpamMma codepowcum Bce OCHOBHBIE pa3lienbl, coomeemcnegyem TPEeOOBAHUIM K HOPMAaTHUBHO-
METOJIUYECKUM JIOKYMEHTaM.

2. llpencrasnennas B [Iporpamme akmyansnocmey y4eOHON AUCUUIUIMHBI B paMKax peayn-
3anuu OIIOIT BO re noodnesicum commenuro — MUCUUIUIMHA OTHOCUTCA K 0a30BOM yacTu yuyeOHOTo
nukiaa — b1.

3. IlpencraBnennsie B [Iporpamme wuenu RUCUUIUIMHBL coomeemcmeyiom TPeOOBAHUIM
®I'OC nanpasnenus 19.03.01 «buomexnonocusy.

4. B cootBerctBuu ¢ IIporpammoii 3a qucturuinHoil «Pusnkay 3akperieHo 3 KoMnemeH-
yuu. Tucunmmna «@usnkay u npeacrasieHHas [Iporpamma cnocobna peanuzosams ux B 0ObSB-
JICHHBIX TPEOOBAHUSX.

5. Pesynomamut o0yuenusn, npeacraBieHHble B [Iporpamme B KaTeropusix 3HaTh, YMETb,
BJIAJIETh coomgemcmeyom crennduke u coaep aHUI0 TUCIUILUTUHBL U 0eMOHCHMPUPYION 803MOHC-
HOCMb TIOJyYEHUS 3asBJICHHBIX PE3yJbTaTOB.

6. OOmast TpyAOEMKOCTh AUCHUIUIUHBI «DPHU3UKa» COCTaBIAeT / 3a4€THBIX €IUHUIIBI
(252 yaca).

7. VHdopmarus o B3aMMOCBSI3U U3y4aeMbIX JUCLUIUIMH M BONPOCAM MCKIIOYEHUs J1yOnu-
pOBaHUs B COJIEPKAHUU AUCLUIUIMH coomeemcmeyem NeUCTBUTENBHOCTH. JuciummHa «Pusuka»
B3auMocBs3aHa ¢ Apyrumu aucuumiuHamu OIIOIT BO m YueGHoro miaHa mo HampaBJeHHUIO
19.03.01 «buomexnonoaus» 1 BO3MOXKHOCTb AYOJIMPOBAHUS B COJIEpKaHUU OTCYTCTBYeT. [lockomb-
Ky JUCLUIUIMHA HE MPEeIyCMaTpUBAET HAIMYHME CIEeLMaTbHBIX TPEOOBaHMH K BXOJHBIM 3HAHHUSAM,
YMEHMSIM ¥ KOMIETEHIIMUSIM CTYAEHTA, XOTS MOXKET SIBJISIThCS MPE/IIECTBYIOLICH AJIsl ClIeUaIbHbIX,
B TOM 4HcJe NMPO(heCCHOHAIBHBIX JAUCLUILINH, UCTONb3YIOUINX 3HAHUS B 00JIaCTH (PU3UKU B IPO-
(deccroHanbHON AesTeNbHOCTH OaKaiaBpa M0 JaHHOMY HAlpaBiIeHUIO MOJATOTOBKHU.

8. IlpeacraBnennas IlporpaMma mpearnosiaraeT HCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJbHBIX TEXHOJOTHM, UCIIOIB3YEMBIX MPHU pealu3aliy pa3IuuHbIX BUAOB yueOHOH paboThl. Dop-
MBI 00pa30BaTEeNbHBIX TEXHOJIOTUI coomseemcmeyom crieliupuKe TUCIUTIIUHBI.

9. TIlporpamma mucuuruinHbl «Pusnka» npeamnonaraet 10 3aHsATHII B MHTEpaKTUBHON (op-

Me€.

10. Bunpl, conepkaHue u TPYAOEMKOCTh CaMOCTOSATENBHON pabOTHl CTYACHTOB, MPEICTaB-
nennbsle B Ilporpamme, coomeemcmeyiom TpeOOBaHUSAM K IMOJATOTOBKE BBITYCKHHUKOB, COJEpiKa-
nmcst Bo @I'OC BO nanpasnenuns 19.03.01 «buomexnonozusy.

11. IlpencraBnenHsle U onucanHble B [IporpamMme Gopmbl mexyweli OLleHKN 3HAHUN coom-
semcmeyiom cnenupuKe JUCHUILTUHBL U TPEOOBaHUSIM K BBIITYCKHUKAM.

dopma NpPOMEKYTOUYHOTO KOHTPOJIS 3HAaHMH CTYIEHTOB, mpeaycMoTpeHHas IIporpammoii,
OCYILECTBIIsIETCS B (DOpME HK3aMeHa M 3a4eTa C OLIEHKOH, YTO coomeemcmeyem CTaTyCy IUCLUI-
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JUHBI, KaK JUCHMIUIMHBI 0a30Boil vactu ydeOHoro mukia — bl ®I'OC nanpasnenus 19.03.01
«buomexnonocusy.

12. ®opmbl o1leHKH 3HAHUH, TpeacTaBiaeHHbIe B [Iporpamme, coomsemcemayiom cnenuduke
JTUCITUTUIMHBI U TPEOOBAHMSIM K BBITYCKHUKAM.

13. YueGHO-MeToinYecKkoe obecredeHne AUCIUILIMHBI MIPEICTaBICHO: OCHOBHOM JHTEpa-
Typoit — 2 ucroyHuka (0a30BbIil Y4eOHUK M COOPHHUK 3ajay), JONOJHUTEIBHON JTUTEpaTypoil — 3
HauMEHOBaHMS W coomeemcmeyem TpeboBanusm PI'OC nanpaBnenus 19.03.01 «buomexwnono-
eusy.

14. MarepuanbHO-TeXHUYECKOE O0OecreueHre AMCLUUIUIMHBI COOTBETCTBYET ceU(pHUKE
JucuuIuiHbl «@u3uka» U obecredynBaeT UCIOIb30BaHUE COBPEMEHHBIX 00pa30BaTEIbHbIX, B TOM
YHCIIe MHTEPAKTUBHBIX METOAOB O0yUYCHHUS.

15. Meroauueckue peKOMEHIaluK CTyIeHTaM U METOIMYECKHE PEKOMEHIALNH [TPEroiaBa-
TEJISIM 0 OpraHu3aluy OOyYSHHS MO JAUCHUILIMHE JAI0T MPEJCTaBICHHUE O crienupuKe 00ydeHus
no aucuuiuinHe «Pusnka».

OBIIME BbIBO/JbI

Ha ocHoBaHUU IIPOBEAEHHON PELIEH3UN MOKHO CIIeNIaTh 3aKJIYEHUE, YTO XapakTep, CTPyK-
Typa U cojepkanue paboueld nporpammbsl aucuuIuiMHbl «Pusuka» OIIOII BO no HampasieHuto
19.03.01 «Buomexnonozusy, nanpaeieHHoCTh «buomexnonocusy (KBaTuHUKANUA BBITYCKHUKA —
6akanasp), pa3paboTaHHOl PacckazoBeiM AHupeem BacunbeBuueM, CT. mpenojaBaTeneM Kadeapsl
¢u3uku u XycannosbiM lllaykar ["aOnynxakoBuuem, npodeccopoM kKadenpsl GU3MKH, TOKTOPOM
NeIarormyecknx Hayk, cooTBeTcTByeT TpeboBanmsiMm PI'OC BO, coBpeMeHHBIM TpeOOBaHHAM
SKOHOMHKH, PhIHKA TPyAa U MO3BOJIUT IpHU €€ peain3aluyl yCHelmHo obecnednTs (GopMUpOBaHUE
3asIBJICHHBIX KOMIIETEHIIUH.

Penenzent: KapnayxoB BsiuecnaB Muxaiinosud, noueHt kadeapsl Beiciieii matematuku OI'BOY
BO «Poccuiickuii rocyaapctBeHHblil arpapubslii yauBepcuteT — MCXA umenu K.A.
TumupsizeBay, KaHIUAAT HU3UKO — MATEMATUISCKUX HAYK

g'o » L D\ 2018 r.

L (roAnmcs)
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YTBEPX/AIO:

N.o0. nekana ¢akynbrera
ATpOHOMHUU U OMOTEXHOJIOTHH
B.N. Jleynos
“ ” 2018 r.

Jluer akTyanu3zanuu padoueii nporpaMMbl TUCHUNIMHBI
b1.5.08 «®u3zuka»

JUTSl MIOATOTOBKH OaKallaBpOB
Hanpasnenue: 19.03.01 «buorexnonorus»
HanpagnenHoCTh: «bHOTEXHOIOT U
®opma 00ydeHHs OYHas

I'ox mauama moaroroBku: 2017

Kypc 1
Cemectp 1,2

B paGouyro nporpammy He BHOcATCS u3MeHeHus. [Iporpamma akTyanusupoBaHa Jjist

2018 r. Hayayia HOATOTOBKH.

Paccka3zoB A.B. ct.ipenogaBaTeib

(®UO, yueHas CTeleHb, yICHOE 3BaHUE) (moumuce)

« » 2018 r.

Xycaunos II.I'., n.mex.H., npodeccop

(®UO, yueHas cTelieHb, y4CHOE 3BaHUE) (moumuce)

«_» 2018 r.

PaGouast nporpamma nepecMoTpeHa u 0J100peHa Ha 3aceqaHuu Kageapbl (U3NKU
npotokoit Ne 12 ot «20» 12 2018 r.

3aBenyromuii kadenpoit H.A. Konomus, K.¢.-M.H., JOIIEHT

Jucr AKTYAJU3AIUHA IIPUHAT HA XPAHCHHUE:

3aBeyromuii BeITyCKaroIiei kadenpoit
['eHeTrky, OMOTEXHOJIOTUH, CEJICKIIUUA U CEMEHOBOICTBA

[TeubHEB B.B.,1.6.H., mpodeccop «_» 201 r.

Metoauueckuii otaea YMYVY: « » 201 .
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