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AHHOTAIMA
paboueit nporpammbl yueOHo# aucuuminabl b1.0.08 «Duszukay
JUIsl TOATOTOBKM OakanaBpa mo HampasieHuto 23.03.03 «Dkcmnyatamus
TPAHCIIOPTHO-TEXHOJIOTUUECKUX MAIIUH U KOMIUIEKCOB U Y4€OHOTO TUIaHa
HAIPaBICHHOCTH «ABTOMOOUJILHBIN CEPBUCY.

eans ocBOeHUS TUCHMILINHBI:

U3yYeHUE OCHOBHBIX (PU3MYECKUX SABJICHHWH, TMOHATUNA, 3aKOHOB M TEOpHUH
KJIACCUYECKOM M COBPEMEHHOM (DU3UKH, OBJIAJICHHE METoJaMu (U3UIECKOTO
UccleoBaHus; (popMupoBaHUe HayajdbHOW 0a3bl 3HAHWI, YMEHUNW W HABBIKOB JUIS
OCBOCHHSI KOMIIETEHLIIMH CIHOCOOHOCTH MPUMEHSATh €CTEeCTBEHHOHAyuYHble U
oOLIEeMHKEHEPHbIE 3HAHUS, METO/[bl MATEMATUYECKOTO aHAIU3a U MOJIETTUPOBAHMS B
npodeccuoHaIbHON esITebHOCTH; (HOPMHUPOBAaHUE B Mpoliecce 00yuYeHHsI HABBIKOB
UCITOJIb30BAHUS OCHOBHBIX 3aKOHOB €CTECTBEHHBIX HAyK IS PEMICHUS CTaHAAPTHBIX
3alady B 00JAacTH JKCIUTyaTallud TPAHCIOPTHBIX U TPAHCIOPTHO-TEXHOJIOTHUYECKUX
MAalluH, U3MEPUTEIHbHOM M BBIYMCIUTENHHON TEXHUKHU, B TOM 4YHCIE IU(PPOBBIX
npuOopoB, WHGOPMAIITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHM B cdepe cBoei
npodeccuoHaIbHOM 1eITeTbHOCTH.

MecTo TUCUMILUIMHBI B Y4eOHOM IUIaHe: JUCIUIIMHA BKJIIOUEHAa B 0A30BYIO YacTh
y4eOHOr0 IlJaHa TI0 HampapieHuto mnoAaroroBku 23.03.03  «DOxkcmyaramus
TPAHCIOPTHO-TEXHOJIOTMUECKUX MAalIMH ¥ KOMIUIEKCOB M Y4eOHOro IuIaHa»
HAIPaBICHHOCTH « ABTOMOOMIIBHBINA CEPBUCY.

TpﬁﬁOBaHI/IH K pe3yJdbTaTaM OCBOCHHUS AUCHUILUIMHBI: B PE3YJIbTATC OCBOCHUSA

TUCIHMILTUHBL  (popMHpYIOTCS CIICTYFOIIINE KOMIECTCHIIMA  (MHIUKATOPBI
chopmupoBanHoctu kommereHnun): OTIK-1 (OIIK-1.1, OIIK-1.2).

KpaTtkoe coaep:kanue THCHUIJIMHBI: MEXaHUKA MaTepUaIbHON TOYKH M TBEPIOTO
TEJa, JJIEMEHTHl MEXaHWUKH CIUIONIHBIX Cpefl, KOJeOaHHs M BOJIHBI, MOJICKYJSPHO-
KUHETUYECKasi TEOpHus, TEPMOAMHAMUKA, DIIEKTPOCTATHKA, TIOCTOSIHHBIM TOK,
MarHUTHOE MOJIe, TEOPUS JIIEKTPOMATHUTHOTO M0JIs1, BOJJHOBBIE M KBAHTOBBIE CBOMCTBA
CBETa, CTPOCHUE aTOMa, SJIEMEHTHI KBAHTOBOM MEXaHUKH, siepHas (pusuka.

OO0masi Tpy10eMKOCTh TUCHHIJIMHBI: 288 yacos / 8 3au. ex.

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 COBpeMEHHOM (u3uKu, OBIaJeHUE MeToAaMu (HU3UYECKOTO
uccnenoBanus; GopMUpPOBaHUE HayadbHOW 0a3bl 3HAHWUN, YMEHUM W HABBIKOB IS
OCBOCHHSI KOMIIETEHLIIMH CHOCOOHOCTH TPUMEHSATh €CTECTBEHHOHAYYHBIE U
OOLIEMHKEHEPHbIE 3HAHUS, METObl MATEMATUYECKOTO aHAIM3a U MOJIETUPOBAHMS B
npoecCUOHaNbHOMN AesTeNbHOCTH; (POPpMUPOBaHUE B Mpolecce 00y4eHHs] HaBBIKOB
HCII0JIb30BAHUSI OCHOBHBIX 3aKOHOB €CTECTBEHHBIX HAYK JUI PELICHUS CTaHAAPTHBIX
3ala4y B 00JacTH JKCIUTyaTallMd TPAHCHOPTHBIX M TPAHCIOPTHO-TEXHOJIOTMYECKUX
MAalluH, U3MEPUTEIBHOW M BBIYMCIUTEIBbHON TEXHUKHU, B TOM 4YHUCIEe HU(POBBIX
npuOopoB, UHGOPMAITMOHHO-KOMMYHUKAI[MOHHBIX TEXHOJOrHMM B cdepe cBoel
npodeccuoHaIbHOU 1eATETbHOCTH.

2. MecTo TMCUMILUIMHBI B Y4eOHOM Npoliecce

Jucnunauna «®dusuka» oTHOCUTCS K 0a30Boi dactu bioka 1 «/IMCIUTIIHHEI
(Monmymnm)» ydeOHoro 1iaHa. JucuurmmHa «Pu3ukay peaiu3yeTcss B COOTBETCTBUU C
tpeboBanuamu GI'OC BO, OIIOII BO u Yyebnoro minana no Hanpasienuto 23.03.03
«IKCIuTyaTanus: TPAaHCMOPTHO-TEXHOJOTUUECKUX MAIIUH U KOMIUJIEKCOB M y4eOHOTO
IJ1aHay) HAIPaBICHHOCTH «ABTOMOOMIBHBIN CEPBUCY.

HMucuuninuHa «®dusnka» SBISETCS OCHOBOIOJAralomied s HU3y4eHUsd
cienyromux — aucuuiuinH:  «Teoperndeckas  mexaHuka»,  «ConpoTUBIECHHUE
MarepuanoBy», «Temnorexnuka», «OOmas »dIEKTPOTEXHUKA U  DICKTPOHUKA,
«MarepuanoBeeHue», « JNEKTPOHUKAY.

Oco0EHHOCTRIO TUCIUIUTHHBI SBIISIETCS €€ 0a30BBIM XapaKTep ISl TEXHUUYECKUX
U €CTECTBEHHO-HAYYHBIX JUCLIUILINH.

PabGouass mporpamma auciurIuHbl «®uU3WKa» IS WHBAIWAOB W JIUI C
OTpaHUYEHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI pa3pabaThiBacTCs WHIUBUAYAJIBHO C
y4eTOM  OCOOCHHOCTEM  TMCUXO(PU3UYECKOTO  Pa3BUTHSA,  HHIWBHUIYaJIbHBIX
BO3MOKHOCTEH M COCTOSIHHS 3/TOPOBBSI TAKUX 00 yJaIONTHUXCSI.

3. [lepeyeHb MJIAHNPYEMBIX Pe3yJabTATOB 00y4YeHHs MO TUCHUIJIMHE,
COOTHECEHHBIX C IJIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOEHHMS 00pa30BaTebHOI
NPOrpaMMbl

OOGpa3oBarenbHBIC PE3YAbTATBl OCBOCHUS JHUCIHMIUIMHBI  00YyYarOIIUMCH,
npeJicTaBiIeHbl B Tabuie 1.

4. CTpyKTYypa " colepKkaHue TUCHUILIHHbI

4.1 PacnipeesieHue TPyA0EMKOCTH JUCHUILIMHBI 110 BUIaM padoT
o ceMecTpam
OO6mrast Tpyno€MKOCTh MUCHIUILIMHBI cOoCcTaBisieT 8 3ad.em. (288 waca), ux
pacmpeneneHue o BuaIaM padoT ceMecTpam IpeICTaBiIeHo B TabauIe 2.



TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS YUEOHOM IMCIUIIUHBI

Tabnura 1

No Kon Conepatue B pesynbrate n3ydeHus: yaeOHON JUCIUILINHBI O0YYIaIONIHECs TOJDKHBI:
_ | KoMIeTe P . Nuaukatopbl KOMIETEHIHIA
/I S— KOMITIETEHIUH (1IN €€ YacTh) 3HaTh yMEThb BIJIAJIETh
1. | OIIK-1 |CnocobeH npuMeHSTh OIIK-1.1. JleMmoHCTpUpPYET 3HAHUE OCHOBHBIE 3aKOHBI AQHaJIM3UPOBATh U METOJUKOH PELICHHUs

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

npodecCuoHaATBHOM
JESITEITLHOCTH

OCHOBHBIX 3aKOHOB MaTEeMaTUYECKUX |ECTECTBEHHOHAYYHBIX |IPUMEHSTH (PU3UKO-  |IPOCTEHIINX
1 €CTECTBEHHBIX HayK, HEOOXOAUMBIX | TUCIUIUINH, METOJbl | TEXHUYECKYIO ¢buznyeckux 3aaad
JUIS pEeIIeHUs TUIIOBBIX 3a/1a4 MaTeMaTH4eCKOIro nH(pOpPMAaLIKIO B
poQeccrnoHaIbHOM 1eATENbHOCTH. aHaJIM3a u npodeccrnoHalibHON

MOJIEIUPOBAHUS JIeSITEIBHOCTH
OIIK-1.2. cnone3yeT 3HaHUS NPUHLINI PabOThHI I10JIb30BaThCs METOJUKOH peIIeHUs
OCHOBHBIX 3aKOHOB MaTe€MAaTUYECKUX |U3MEPUTENbHBIX U3MEpPUTEIbHBIMU (U3UKO-TEXHUYECKUX

" €CTCCTBCHHBIX HaYK JJISA peHIeHI/IH
CTaHJAPTHHIX 3a7a4 B 001aCTH
9KCIUTyaTaI[iy TPAHCTIOPTHBIX M
TPAHCIIOPTHO-TEXHOJIOTHYCSCKUX
MAaIIIMH.

npuOOpoB, B TOM
yuciie NuppoBbIX;
METO /bl
TEOPETUYECKOTO U
9KCIEPUMEHTAIBHOTO
UCCIIEI0BaHMs IIPU
PELICHUH THIIOBBIX
3a7a4y
npogeccuoHaIbHON
NS TebHOCTH

npubopamu, B TOM
yucie nuppoBLIMU
(MHXEHEPHBIN
KaJIbKYJIATOD,
MYJIBTUMETD,
AIIEKTPOHHBIN
HITAHTEHIIUPKYIb U
T.I1.)

3aJ1a49 B
npodecCuoHATBHOM
00J1acTH, B TOM YHCIE
C TIOMOUIbIO

U (PPOBBIX YCTPOUCTB
(MHXEHEPHBIN
KaJIbKYIATOD,
MYJIBTUMETD,
AJIEKTPOHHBIN
HITAHTEHIIUPKYIb U
T.11.)




TabOnuia 2
Pacnpenesienne TPy10éMKOCTH THCIHMILIMHBI 10 BHIaM padoT Mo ceMecTpaM

TpyroéMKoCcTh
Bua yueOHo# paGoThl yac. B 1.4. o cemecrpam

BCero/* Ne2 Ne3
OO0masi TPyA0€MKOCTD JUCITUTUIMHBI TT0 YYCOHOMY TUIaHY 288/0 144 144
1. KonTakTHas padora: 102,65 50,25 52,4
AyauTtopHas pabora 102,65 50,25 52,4
8 MOoM yucine:
nexyuu (JI) 32 16 16
npakmuyeckue 3ansamus (113) 36 18 18
snabopamopnvie pabomwi (JIP) 32 16 16
KOHCYIbmayuu nepeo dK3aMeHoM 2 2
KOHMAKMHas paboma Ha nPoMedHCymo4HoM KOHMpoie
(KPA) 0,65 0,25 0,4
2. CamocTosiTeibHast padora (CPC) 185,35 93,75 91,6
KOHMPObHAsL paboma 20 10 10
camocmosmenvHoe usyyeHue pazoenos, CAMon002oOmMosKa
(npopabomka u nomMopeHue 1eKYuoOHH020 Mamepuana u
mamepuana yueOHUKo8 u yueOnvlx nocoouti, N0020moeKa K 131,75 74,75 57
1aOOPAMOPHBIM U NPAKMUYECKUM 3AHAMUAM,
KOIOKBUYMAM U M.0.)
Iloozomoska Kk 3K3amMeHy (KOHmpOiib) 33,6 9 24,6
Bug npomexyTo4HOro KOHTPOJIS: 3ayer DK3aMeH

* B TOM YHCIIe TPAKTUYECKAasl TIOJITOTOBKA (CM. YICOHBIN IIJIaH).

4.2 Conep:kaHue IMCUUNIMHBI

Tabmuna 3
TemaTnuecknii MIaH y4e0HOM JUCHUIINHBI
AyauTopHasi pabora Bueayauro
HanMeHoBanune paaue.ﬂ?B M TeM Beero T m3/C | ap [IKP e
AUCHMIINH (YKPYITHEHHO) paGora CP
Pasnen 1 «®usnueckre 0CHOBEI 57 6 8 6 37
MEXaHUKH
Pasznen 2 «Konebauusa v BOJIHBD) 16 2 2 2 10
Paznen 3 «MoumnekynspHas pusuka u 36 4 4 4 24
TEPMOIUHAMUKAY
Paznen 4 «DnekTpuuecTBoy» 34,75 4 4 4 22,75
KonrtakTHas pabora Ha 0,25 0,25
npoMexyrouHoM koHTpouie (KPA)
Bcero 3a 2 cemecTp 144 16 18 16 0,25 93,75
Pasnen 5 «Maruetusmy» 50 6 8 8 28
Pasnen 6 «Ontukay 46 6 6 8 26
Paznen 7 «KBanToBas ¢pusnka» 26 2 2 22
Paznen 8 «SnepHas ¢pusukay 19,6 2 2 15,60
KoHcynpTanuu nepes sKx3aMeHOM 2 2
KonraktHas pabota Ha 0,4 0,4
npoMexyrouHoM koHTpouie (KPA)
Bcero 3a 3 cemecTp 144 16 18 16 2,4 91,6
HToro mo gucuuiinHe 288 32 36 32 2,65 185,35




Pazgen 1 «duznvyecknue OCHOBbI MEXAHUKW))
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 BpeMsi B KJIACCUUECKOM MeXaHUKe. DU3MYECKUE MOJIEIH.
Kunemarnueckoe onmcanue ABMKeHHs TOUYKU. CKOpOCTh M YCKOPEHHE IPU KPUBOJIMHEHHOM JIBIDKEHUM.
HopmansHoe 1 kacarenbHOE (TaHreHIMATbHOE) YCKOpeHuUsl. J[BIDKEHHE TOUYKM 10 OKPYKHOCTH. BekTopsr
YIJIOBOM CKOPOCTH M YIJIOBOTO YCKOpeHHs. CBsi3b JIMHEHHBIX CKOPOCTEH M YCKOPEHHH C YITIOBBIMU
CKOPOCTSIMU M YCKOPEHUSIMH.
Tema 2 «/Ilunamuka»
Junamuka. Mexannueckas cucrema. Cina. Macca u umimyise. CoBpeMeHHast TpakToBKa 3akoHOB HbroToHa.
Cwibl B MexaHuKe. VIMITylbC cHCTEMBI MaTepHATIbHBIX TOYEK. 3aKOH COXpaHeHUs UMITyJbca. O000meHHas
¢dopmympoBka |l 3akona Herorona. 3akoH BcemupHoro tsaroteHus. LleHTp macc mexaHMuecKou
CUCTEMBI, 3aKOH JIBIKEHU LIEHTpa Macc. J[BH>KEHHE Tell ¢ IEPEMEHHOM MacCOM.
Tema 3 «DHeprus»
OHeprusi Kak yHHMBEpCalbHAas Mepa pa3inuHbIX (OpM JABIDKEHHS M B3auMojeicTBus. PaboTta cHItbL
KoHcepBaTuBHBIE M HEKOHCEpBAaTHBHBIE CHIIbI. MonHoCTh. KuHeTHdeckas »HEprusi MeXaHWM4eCKOu
cuctembl. [loTeHnmanbpHast sHeprust. 3aKOH COXpaHEHUs SHEPTUH B MEXaHUKE. Y Iapbl.
Tema 4 «/[uHaAMUKa BpaIaTEIbHOTO JBUKEHUS»
Mowment wunepuuu. Teopema Illteiinepa. MomeHT cuibl. OCHOBHOE YpaBHEHHE JIUHAMUKHU
BpaIlaTeIbHOTO JBM)KEHMSI TBepAoro Tena. KuHerndeckas SHEprus BpAIIAIOLIErocs W KaTSIIETrocs
TBepAoro Tena. PaboTa npy BpalareIbHOM JIBIDKEHUH.
Tema 5 «MomMeHT uMnyJbca
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 Tene. 3akoH ['yka. Koaddumuent Ilyaccona. luarpamMmma pactskeHusI.
Tema 7 «MexaHuKa XKUIKOCTEH U ra3oBy
I'uapocrarnka HeCKIMaeMou KUIKOCTH. [laBieHne cronba xuakocty. Crna Apxumesa. Y ClioBus TUIaBaHUs
ten. CTanMoHapHOE TEYeHHE HACaIbHONW >KUIKOCTH. YpaBHEHUE HEPAa3pbIBHOCTU. YpaBHEHHE
bepnynnu. Bsrocts sxuakocTy. Pesxxumbl Tedenns. Hucno PeliHonbaca. MeTo sl onpenesieHus BA3KOCTH.

Pasnen 2 «KonebaHus v BOJTHBI»
Tema 1 «"apMoHHUYECKHE KOJICOAHUS
Knaccudukanus xonebanuii. YpaBHeHHE TapMOHUYECKUX KoJeOaHuil. MexaHndyeckue KojeOaHus.
Oneprusi kosebanuii. JluddepenimanbHoe ypaBHeHHE TapMOHMYECKMX KoseOaHui. MasTHUKH.
CBoOoHbIe 3aTyxatolue Konebanus. BeiHykaenHbie konebanus. Pesonanc.
Tema 2 «BoaHbl»
BonnoBoe nBuxenwue. [Inockas rapmoHuueckas BojHa. J[JMHa BOJHBI, BOJHOBOE YHCIO, (a3oBast
CKOPOCTh. YpaBHEHHUE BOJHBIL.

Pa3nen 3 «MomnekymnspHas GpuU3MKa U TEPMOTUHAMUKAY
Tema 1 «MonekynIpHO-KMHETHUYECKAS TEOPUS»
CratucTdecKuii 1 TEpMOIMHAMUYECKMI METOABI HccienoBaHus.. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KUHETUUYECKOM TEOPUM MICATBHBIX ra3oB. TemmeparypHas mkana Llenscus u KenbBuna. Cpemsss
KUHETHYEeCKasi SHEprus MoJieKyll. MoJeKyIsIpHO-KUHETHYECKOEe TOJIKOBAaHWE A0COJIOTHOM TeMIlepaTyphl.
Pacnipenenenne MakcBemia MoKyl uacanbHOro rasa. Pacnpenenenue bosbliMana
6apometpuyeckas popmyia. CpeaHee YUCIO CTOJIKHOBEHUH 1 CpeiHAs AJTMHA CBOOOIHOTO Mpobera.
Tema 2 «TepmonnHamMuka
TepmoguHamuyeckue mapamerpbl. TepMOOMHAMHUYECKOE pPABHOBECHUE M IIPOLECC. YpPaBHEHHUE
COCTOSIHMSL HupaeanbHOro rasa. Msompomecchl. IlepBoe Hawanmo TtepmoamHamuku. Paborta rasa.
TernooOMeH, KONMMYECTBO TEIUIOThL. BHYTpeHHsIs sHeprus uaeaabHOro rasa. Uucio creneHeil cBOOOIBI.
[IpumeHeHne TmepBOro Havajga TEPMOAMHAMHUKM K H30mpolieccaM. AquabaTHbIl  Iporiecc.
Tennoemkocts. YpaBHenue Maifepa. Koapduiment Ilyaccona. ITonutponssiii npouecc. LuxibL
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Tepmuueckuit KI1/] upxna. Ternnoble qpuraresnu, Xoiaoauibabie MammHbl. Teopema Kapno. Luxn Kapuo u
ero kKILa Bropoe Hadamo tepmomuHamuku. OOpatmMble W HEOOpaTUMbIE MPOIECCHL. JHTPOIIHS.
HepagsenctBo Knaysuyca. OmnpezeneHne 3HTPONMK PaBHOBECHOM CHUCTEMBI Yepe3 TEpMOAMHAMUYECKYIO
BEpOATHOCTH ~ Makpocucrembl. Teopema Hepucra-Ilmanka. Cunbl W NOTEHUMAIbHAS — SHEPrUs
MEKMOJIEKYJIIDHOTO  B3aUMOZCHCTBHS. YpaBHeHue Ban-nep-Baambca. M3orepmbl Ban-nep-Baansca u
9KCIEPUMEHTAJIbHBIE U30TEPMBI.
Tema 3 «SIBreHus mepeHoca»
SAsnenue nepenoca. duddysus, TemnonpoBoIHOCTh, BHyTPEHHEE TPCHHE.

Paspnen 4 «OnekrpuuecTBo»
Tema 1 «OCHOBBI AIEKTPOCTATUKI
DNeKTpUYECKUe 3apsa/ibl. 3aKOH COXpaHEeHUs 3apsnoB. BzaumoneiictBue 3apsanoB. 3akoH Kymona.
DNEeKTPOCTaTUUECKOE I10JIE€, €r0 XapaKTEPUCTUKU. DKBUIIOTEHIMAIbHBIE TIOBEPXHOCTH U CUJIOBBIE
JIMHUU  DJIEKTpocTaThdeckoro mons. IlpuHmmn cynmeprioduumu  nosied. [lotok  Bekropa
HaNpsDKEHHOCTH 3JieKTpocTaTtudeckoro nosst. Teopema T'aycca (ans Bakyyma). IloTeHumanbHbIN
Xapakrep anekTpoctatuueckoro noss. Ilonstue nmorennuana. Pacuer paboTsl npu nepemMerieHun
3apsa B AneKTpocTtathyeckoMm moje. llupkynsuust BekTtopa E 3JIEKTPOCTaTUYECKOTO OIS,
Omnpenenenrne pa3HOCTH MOTEHUHMAIOB B 3JEKTPOCTATHUECKOM Iosie. CBs3b HAINpPSKEHHOCTH U
noTeHuuana. ['pagueHt noTeHuuana.
Tema 2 «IIpoBOIHHKM B 2JIIEKTPHUYECKOM IOJIEN
IIpOBOJHUKM B DJIEKTPOCTATHYECKOM TIojle. PaBHOBecHMe 3aps[0B B IPOBOJHUKE. EMKOCTb
MPOBOJHUKOB M  KOHAEHcAaTopoB. CoelMHEHUs KOHJAEHCATOPOB. OHEPIusl 3apsHKEHHOTO
KOHJIGHCATOpa. DHEPrus dJIEKTPOCTaTHUeCKOro nojsi. O0beMHas TUIOTHOCTh YHEPTUH TTOJISL.
Tema 3 «/IMdIEKTPUKH B AIEKTPUUECKOM TOJIE»
Tuns! nusnexrpukoB. [lonspusanus AUAIEKTPUKOB U ee BUAbL [1onspr30BaHHOCTh AUAIEKTPUKOB.
JlusnekTpuueckass BOCIPUMMYMBOCTD M IMPOHULIAEMOCTb. BEKTOp 3JIEKTPUYECKOTO CMELIECHHUS.
CBoOoanbie U CBsA3aHHBIC 3apsabl. Teopema ["aycca mist mosns B audiekTpuke. CEerHETOANEKTPHUKHY.
DIEeKTpUYECKOE I0JI€ B OJHOPOJHOM TUAIEKTPHKE.
Tema 4 «I1oCTOSHHBIN PTEKTPUUECKUAN TOK»
[ToCTOSIHHBIN 2NEKTPUYECKUN TOK, YCIOBHUS €r0 CYHIECTBOBAHUS M OCHOBHBIE XapaKTEPUCTHKHU.
Croponnne cuibl. [lonstue DC u HanpsokeHus. CONpOTUBICHUE MPOBOJIOYHOTO MPOBOJHUKA.
CoenuHenns NpoBOJHUKOB. TemmeparypHas 3aBUCUMOCTb COIPOTHUBIICHHMS U €€ KayeCTBEHHOE
oObsicHeHue. CBepXmpoBOAUMOCTb. 3akoH Oma B HHTErpalbHOM (Gopme Uisi OAHOPOIHOTO U
HEOTHOPOJHOTO YYaCTKOB IeNH, s moHou nenu. [Ipasmia Kupxroda. 3akon JIxoyns — JIenna B
uHTerpayibHON (popme. MomrHocTh ToKa. 3akoH Oma u JIxoyna — Jlenna B muddepennnanbHoi
dbopme. DnekTpuueckuii Tok B Meramax. Kiaccuueckas Teopusi ayeKTponpoBogHOCTUH. Tok B
BaKyyMe. DMUCCHS IEKTPOHOB. ['a30BbIe pa3psiabl.
Tema 5 «OnemMeHTHI (PU3UKHU TBEPJOTO TEIA»
[TonynpoBoanuku. 3oHHast Teopus TBepAoro tena. CoOCTBEHHAs W IpPHUMECHas MPOBOIUMOCTH
MOJIYIPOBOJIHUKOB. (MO,

Pazgea 5 «Marnerusm»
Tema 1 «Maraurocratuka
MarsuTHO€ 0JIe ¥ €r0 XapakTepucTuKu. Makpo- 1 MUKpOTOKU. Bo3elicTBue MarHUTHOTO MOJIS Ha
PaMKy ¢ TOKOM M Ha MPSMOJIMHENHBIN MPOBOJAHUK C TOKOM. CHIIOBBIE JIMNHUM MAaTHUTHON MHAYKLIHUH.
CunoBasi KapTUHAa MarHUTHOTO TOJISl MPSMOJIMHEMHOTO MPOBOJHUKA C TOKOM M KPYrOBOTO BHUTKA.
[IpyHuMn cyneprno3uuMM MarHuTHBIX noJsiel. 3akoH buo — Casapa — Jlammaca. BosgeiictBue
MAarHuTHOTO TOJIsl Ha JBWxKYyIMiics 3apsan. Cuna Jlopenua. J[BikeHue 3apsiga B MarHUTHOM IIOJIE.
Oddext Xomna. BuxpeBoit xapaktep MarHuTHOrO moss. Teopema ["aycca u Teopema 0 HUPKYISITUN
BEKTOpa MAarHUTHOU UHAYKIUU (B BaKyyMe).
Tema 2 «MarauTHoe 1oJje B BEUIECTBE»
HamarununBanue maruetnukoB. Hanpsik€eHHOCTh MarHUTHOTO MOJisl. MarHUTHas MPOHUILIAEMOCTh U
MarHuTHas BOCIPUUMYUBOCTh. JlMaMarHeTWkH, mapaMarHeTHKu u (deppomarHeTukn. CBs3b
BeKTOpOoB B 1 H. 3aK0H MOJHOTO TOKA JUIsi MArHUTHOTO TOJIsl B BElIeCTBE. Teopema O HUPKYJIALUU
BekTopa H.



Tema 3 «DnexkTpoMarHuTHasT UHAYKIIHS

OnextpoMarHuTHass UHAYKUIUA. DJIC MHAYKIMM B MOABMKHBIX M HEIMOJBMKHBIX IPOBOJHUKAX.
Bpamenue pamMku B marHuTHOM nojie. Toku @yko. Camonnaykius. IHIyKTUBHOCTh IIPOBOIHUKA.
3akon Jlenna. B3anmuas wanyknus. Tpanchopmaropsl. PaboTa mo mepemenieHnto MpoBOTHUKA C
TOKOM B MarHUTHOM II0Jie. DHEpPrus MarHuTHOro I0Ji1 B cosieHouzae. IlmoTHOCTh 3Hepruu
MarHUTHOTO HOJIS.

Tema 4 «YpaBuenuss Makceiia»

Buxpeoe anexrpuueckoe nosie. Tok cmemenus. Cucrema ypaBHeHU MakcBeija B UHTErpajibHON
dopme.

Tema 5 «DnexTpoMarHuTHbIE KOJIEOAHUSI U BOJIHBD)

KoneGarenbubiit  kouTyp. IIpeoOpa3oBaHme »SHEpruM Ha pPa3IMYHBIX JTamax KoJieOaHusl.
Huddepenunanbupie ypaBHEHUsI CBOOOTHBIX HE3aTYXAIOMIMX U 3aTyXaIOIUX KOJIeOaHUI B HEM U HX
pemenud. JuddepenunanbHoe ypaBHEHHE IEKTPOMArHUTHOW BOJIHBI U ero pemeHue. CKopocThb
pactipocTpaHeHusi BoJIHBL. Bektop VYwmoBa-lloiiHTHHra. DOHeEpreTuyeckue XapaKTepPUCTUKH
AIIEKTPOMArHUTHBIX BOJIH. [1Ikasa 37eKTpoMarHUTHBIX BOJIH.

Paszpnen 6 «Ontuka»
Tema 1 «I'eoMmeTrpuyeckas onTuka»
Orntuka. 3akoHbBI TeOMeTpuUecKoit ontuku. [loHoe BHyTpeHHee oTpakenue. JINH3bI.
Tema 2 «aTepdepenus BoIH»
WnTtepdepennus cBera. YciaoBusi BOSHUKHOBEHUS HHTepdepeHru. MeToa BEKTOpHO W TnarpaMMsl
JUTSI CJTIOKEHUST IBYX WJIM HECKOJIbKUX BOJH. [IpuHiunm mosydenus nHTepGEepEeHIIMOHHON KapTHHBI.
VYcinoBus MakcUMyMOB 1 MUHUMYMOB. Pa3HocTh ¢a3 u pasHocTh xona. MHTepdepeHurs B TOHKON
mnenke. Konpna HeroToHa.
Tema 3 «/Iudpaxius BoIH»
Hudpakuus ceera. [lpunmun [roiirenca-®penens. 3oupl Openens. Judpakmus Ha Kpyriom
otBepctuu. Judpakmus Ha mmHHONW menn. {udpakinuonHas pemetka. ['J1aBHbIe MaKCUMYyMBI.
I'maBHBIC MUHUMYMBI. Pa3zpematomas criocoOHOCTb.
Tema 4 «[Tonspuzanus BoJH»
[TonspuzoBanubiii cBer. Bumbl momnspuzanuu. CrocoObl TMONYYEHHS MOJSPHU30BAHHOTO CBETA.
[IpoxoxkaeHne eCTeCTBEHHOTO CBETa 4epe3 NoJsipu3arop U aHanuzatop. [loBopoT miockoctu
nonspusauuu. llonsgpusanus cBera NpH OTPAKEHUU W NPEIIOMIIEHUMM Ha TPaHULE JUDJIEKTPUKOB.
3akoH bproctepa. J[BoitHOE TydenpenomieHue.
Tema S «KBaHTOBBIE CBOMCTBA 3JIEKTPOMArHUTHOTO U3ITYyYECHUS»
KopmyckynsipHO-BOTHOBOM Jtyanu3m cBeta. KBaHT cBera. DHeprus U uMItysibc ¢otoHa. BHemHwmiA
dbotorddexr. CeroBoe nmasnenue. OnbiThl Jlebenera. Dddexkr Komnrona. TemmoBoe uzmydeHue.
3akon Kupxroda. AbcomoTHo vepHoe Teno. 3akoH Credana-bonbimana. 3akon Buna. TemmoBoe
n3inydyenue. @opmyna Ilnanka. Pacnpenenenue sHepruu B CEKTPe U3IYYEHUS 110 YACTOTE U JUIMHE
BOJIHBI.

Pasnen 7 «KBanToBas Gpuszuka»
Tema 1 «CtpoeHue atomay
Mogens aroma Tomcona. OmeiTel Peszepdopna nmo paccesHuro anbda-gactuu. Mojenb aroma
Pesepdopna-bopa. DMnupuyeckre 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopust bopa. YpoBHu
SHEpPruu aTomMa Bojiopoaa. KBaHTOBBIE "ncIIa: IN1IaBHOE, OpOUTAIBHOE, MArHUTHOE.
Tema 2 «OneMeHTB KBAHTOBOW MEXAHUKI
BonHoBble cBolicTBa MuKpouyacTHll. JnrHa BoiHbI Ae bpoinsg u ee cBoiictBa. BonHoBas (yHKuus.
CootHomienue HeonpeaeneHHoctel ['eiizendepra. Ypasuenue Illpeaunrepa.
Paznen 8 «Snepuas puznka
Tema 1 «Slapo u saepHbIe peakun»
CocTtaB aTOMHOTO A/1pa. XapaKTepUCTUKY sipa. SnepHble cuiibl. DHEeprus cBsi3u sapa. [edekr macc.
Ouepreruyeckuil >pdekt spepHol peakiyuu. PanuoakTHBHOE W3IydYe€HHE W €ro BUJAbL. 3aKOH
paanoaKkTUBHOTO pacnaja. Snepuelie peakuuu. Jlenenue saep. Cunres suaep. Ilonsarue o nozumerpun
U 3aIlHUTE.
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4.3 Jlekuuu/1adopaTopHbie/IpakTHYecKne/ 3aHATHS

KOHTPOJBbHBLIC MEPONIPUATHUS

Tabnuua 4
Conep:xanue JEeKIUA/Ia00PATOPHOT0 MPAKTHKYMA/MPAKTHYECKUX 3aHATHI U

Dopmupye Bun Koa-Bo
Ne 1 Ha3BaHMe JeKI Uit/ Mble KOHTPOJIb | YacoB/ u3
Ne Ha3zBanmne
i T, T JIa00paTopHBIX/ NPaKTH1eCKUX KOMIIeTeH HOI0 Hp;g;qec
3aHATHH 1101071 Meponpus as
THA MOJAr0TOBKA
1 Pazgen 1. «®u3nveckne 0OCHOBBI MEXaHUKI 20/0
Tema 1. Jlexus Ne 1.1 «Kunemarukay (c OIlK-1 1
«Kunemarnka npuMeHeHueM myiabtumenuiinoro | (OIIK-1.1,
000pyTOBaHNs) OI1K-1.2)
[Ipaktnueckoe 3anstue Ne 1.1 OIlK-1 Pemenne 1
«Kunemartukay» (c mpuMeHEeHHUEM (OIIK-1.1, 3a1a4
U(POBBIX YCTPOUCTB 00pabOTKU OIIK-1.2)
JTAHHBIX)
Tema 2 Jlexumst Ne 1.2 «JluHamukay (c OIIK-1 1
«/InHamuka» npuMeHeHreMm Mynstumenuitnoro | (OIIK-1.1,
000pyTOBaHNs) OIlK-1.2)
[Ipaktrnueckoe 3ansTue Ne 1.2 OIlK-1 Pemenne 2
«/Ilnnamukay (¢ MpUMEeHEHUEM (OIIK-1.1, 3aja4
U (POBBIX YCTPOUCTB 00pabOTKH OIIK-1.2)
JAHHBIX)
Tema 3 Jlexmus Ne 1.3 «Queprus» (¢ OIIK-1 1
«OHEeprus» npuMeHenueM MynbtumeanitHoro | (OITK-1.1,
000pyI0BaHNN) OI1K-1.2)
[IpakTrueckoe 3anstue Ne 1.3 OIIK-1 Pemenue 2
«QHeprus» (C IpUMEHEHUEM (OIIK-1.1, 3a1a4
U (PPOBBIX YCTPOUCTB 00pabOTKH OIIK-1.2)
JTAHHBIX)
Tema 4 Jlexums Ne 1.4 «lunamuka OIIK-1 1
«/IlmHaMuKa BpalaTeIbHOTO JIBIKCHHS (C (OIIK-1.1,
BpAIlaTEIBLHOTO npuMeHeHreM mynbtumenuiitnoro | OIMK-1.2)
TIBKCHUS 000pyI0BaHUSA)
[Ipaktuueckoe 3ansitue Ne 1.4 OIlK-1 Pewmenue 1
«/luHaMuKa BpaIaTeIbHOTO (OIIK-1.1, 3a;ay
JIBUKEHUSD (C MPUMEHEHUEM OIIK-1.2)
U(GPOBBIX YCTPOICTB 00pabOTKH
JTAHHBIX)
Tema 5 «Mowment | Jlexknusa Ne 1.5 «MoMeHT OIIK-1 0,5
HMITYJIbCa» UMITYJIbCay (C MPUMEHEHUEM (OIIK-1.1,
MyIbTHMeHHOTO 00opynoBanus) | OITK-1.2)
[Ipaktuueckoe 3ansitue Ne 1.5 OIIK-1 Pemenue 0,5
«MomMeHT umnynbca» (¢ (OIIK-1.1, 3a;ay
IPUMEHEHHEM IIU(PPOBBIX OIIK-1.2)
yYCTPOMCTB 00pabOTKH TaHHBIX)
Tema 6 Jlexums Ne 1.6 «Jledpopmanus OIIK-1 1
«dedpopmanus TBEPAOIO TeNa» (C IPUMEHEHUEM (OIIK-1.1,
TBEPJOTO TEJIay MyNnbTUMeuiHOTO 00opynoBanus) | OITK-1.2)
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®opmupye Bun Koa-Bo
Ne Hassanme Ne u Ha3BaHUe JIeKIUiH/ MbIe KOHTPOJIb | 4acoB/ u3
i T, TR JIa0OpaTOPHBIX/ l'[pleTI/l‘ICCRI/IX KOMIIETEH HOI'0 Hpal:(::mc
3aHATHH 10107 Meponpus asn
TUA MOATrOTOBKA
[IpakTuueckoe 3anstue Ne 1.6 OIlK-1 Pemenne 1
«edopmanus TBepaoro tema» (¢ (OIIK-1.1, 3a1a4
NPUMEHEHHEM ITU(PPOBBIX OIIK-1.2)
YCTPOUCTB 00paOOTKM JAHHBIX)
Tema 7 Jlexmmsa Ne 1.7 «MexaHuka OIIK-1 0,5
«Mexannka JKUJIKOCTEH 1 Ta30B» (¢ (OIIK-1.1,
KUJIKOCTEH U npuMeHeHreM myabtumenuitnoro | OITK-1.2)
razoB» 000pyI0BaHNSA)
[Ipaktuueckoe 3ansitue Ne 1.7 OIIK-1 Pemenue 0,5
«Mexanuka >xuakocteit u razosy» (¢ | (OIIK-1.1, 3a71a4
IpUMEHEHHEM LU(POBBIX OIIK-1.2)
YCTPOUCTB 00paOOTKM JTAHHBIX)
Tema 1. JlaGopartopnast pabora Ne 1.1 OIIK-1 3ammTa 2
«Kunemartuka «3ydeHne NBMKEHHS Tela o (OIIK-1.1, | maboparo
Tema 2 HAKJIOHHOM IJIOCKOCTH» WIH OIIK-1.2) PHBIX
«/InHamuka» «3y4eHne 3aKOHOB pabor
Tema 3 NPSAMOJIMHEHHOTO JIBH>KEHUS U
«OHeprus» CBOOOJHOTO MaJCHUS Ha MaIIUHE
AtByna» nim «3yyenue
KUHEMAaTUKU U JUHAMHUKHI
MOCTYNATEIbHOTO IBUXKEHUS WU
«M3mepenne kordduimenta
TpPEeHMsI KaueHUs» (C MPUMEHEHUEM
U (GPOBBIX YCTPOIMCTB It
MOJTY4eHHS U 00paboTKH
9KCIIEPUMEHTAJIBHBIX TaHHBIX)
Tema 4 Jlaboparopnas padota Ne 1.2 OIIK-1 3aIuTa 2
«/Innamuka «/3ydeHne 3aKk0Ha COXpaHEHUS (OIIK-1.1, | maboparo
BpaIlaTeIbHOro SHEPTUU C MOMOIIBI0 MaATHUKA OIIK-1.2) PHBIX
JIBUKCHUS MakxkcBemna» i «3yuenue pabor
Tema 5 «MOMEHT | OCHOBHOTO 3aKOHA IMHAMUKHU
HUMITYJIBCa» BpAalllaTeIbHOTO JBMYKEHHUS C
Tema 6 nomoIisio MasiTHuKa O6epoekar (¢
«dedbopmanus IpUMEHEHHEM IU(POBBIX
TBEP/IOTO TeJlay YCTPOMCTB 7151 OJTYYECHHUS U
00pabOTKHN IKCIIEPUMEHTATbHBIX
JAHHBIX)
Tema 7 Jlaboparopnas pabota Nel.3 OIlK-1 3aluTa 2
«MexaHnka «Omnpenenenue kKodppuureHTa (OIIK-1.1, | naGopato
KUAKOCTEH U BA3KOCTH KHUAKOCTH METOJIOM OIIK-1.2) PHBIX
ra3oB» TEUYECHUS Yepe3 Y3KU KaHal WU pabort

«Omnpenenenue kKodppuureHTa
BS3KOCTH JKUJKOCTH METOJIOM
Na/IaloIIero HIapuKay WIn
«Omnpenenenue KodppuIreHTa
BSI3KOCTH BO3yXa» (C
IPUMEHEHHEM IIU(PPOBBIX
YCTPONCTB /ISl MOJTyYSHHS U
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MYJIbTUMEIMHHOTO 000pyJOBAHNUS)

®opmupye Bun Koa-Bo
Ne 1 Ha3BaHMe JeKI Uit/ Mble KOHTPOJIb | 4YacoB/ u3
Ne Ha3zBanmne
i T, TR JIa0OpaTOPHBIX/ l'[pleTI/l‘ICCRI/IX KOMIIETEH HOI'0 Hpal:(::mc
3aHATHH 10107 Meponpus asn
TUA MOATrOTOBKA
00pabOTKH IKCTIEPUMEHTAIBHBIX
JTAHHBIX )

2. Paznen 2. «KoneOanus ¥ BOJHBD) 6/0
Tema 1 Jlexus Ne 2.1 «"apmoHuueckue OIlK-1 1
«["apmoHmnyeckue | kojedaHus» (C IPUMEHEHUEM (OIIK-1.1,

KoJIeOaHus» MYJIbTUMEMIHOTO 00opynoBanus) | OITK-1.2)
[IpakTnueckoe 3ansrue Ne 2.1 OIlK-1 Pemenue 1
«"apmonuveckue konedaHus» (¢ (OIIK-1.1, 3a1a4
PUMEHEHHEM ITH(PPOBBIX OIIK-1.2)
YCTPOUCTB 00paOOTKM JTAHHBIX)
Tema 2 «Bonub» | Jlekius Ne 2.2 «Bonub» (¢ OIlK-1 1
npuMeHeHueM myiabtumeauiinoro | (OIIK-1.1,
000pyTOBaHNs) OI1K-1.2)
[IpakTnueckoe 3ansTue Ne 2.2 OIlK-1 Pemenne 1
«BonHB) (¢ MPpUMEHEHUEM (OIIK-1.1, 3aja4
U(POBBIX YCTPOUCTB 00pabOTKH OIIK-1.2)
JTAHHBIX )
Tema 1 Jlaboparopnas pabota Ne 2.1 OIIK-1 3amuTa 2
«l"apmonmnveckue | «M3ydyenune cBobomubix konebanuit | (OIIK-1.1, | maGoparo
KOJICOaHUS MPYKUHHOTO MasSTHUKA) WIIN OIlK-1.2) PHBIX
Tema 2 «Boaub» | «OnpeneneHue npuBeaEHHON pabor
JUITMHBI GU3UYECKOTO MATHUKA U
YCKOPEHUS CUITBI TSDKECTHY UITU
«3y4eHne BOJIHOBBIX SIBJICHUI Ha
MOBEPXHOCTHU BOJBI) WU
«M3yueHne 3ByKOBBIX BOJIH» WU
«3yueHne coOCTBEHHBIX
KOJIeOaHUI CTPYHBD (C
NpUMEHEHHEM U (DPOBBIX
YCTPOMCTB 715 IOJTYYECHHUS U
00pabOTKHN IKCIIEPUMEHTATbHBIX
JAHHBIX)

3. Paznen 3. «MonekynsipHast pu3uKa U TEPMOAMHAMUKA 12/0
Tema 1 Jexuus Ne 3.1 «MonexynsipHo- OIlK-1 1
«MounekymnspHo- KUHETHYecKasi Teopus» (C (OIIK-1.1,

KHHETHUYecKast npuMeHeHreM myabTumenuitnoro | OITK-1.2)
teopusi» (MKT) 000py0BaHus)
[IpakTnueckoe 3anarue Ne 3.1 OIIK-1 Pemenue 1
«MonekynsipHO-KUHETUYECKas (OIIK-1.1, 3a;ay
Teopus» (¢ IpUMEHEHUEM OIIK-1.2)
UPPOBBIX YCTPOUCTB 00pabOTKH
JAHHBIX)
Tema 2 Jlexuust Ne 3.2 «OcHOBBI OIlK-1 1
«Tepmoaunamuika | repmoauHaMuki. [lepBoe Hayano (OIIK-1.1,
» TepMoarHaMuKn» (¢ mpumenenuem | OIIK-1.2)
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YCTPOMCTB 00paOOTKH JTaHHBIX)

®opmupye Bun Koa-Bo
Ne 1 Ha3BaHMe JeKI Uit/ Mble KOHTPOJIb | YacoB/ u3
Ne Ha3zBanmne
i T, TR JIa0OpaTOPHBIX/ l'[pleTI/l‘ICCRI/IX KOMIIETEH HOI'0 Hpal:(::mc
3aHATHH 10107 Meponpus asn
TUA MOATrOTOBKA
[IpakTuueckoe 3anstue Ne 3.2 OIlK-1 Pemenue 1
«MonexynspHO-KUHETUYECKas (OIIK-1.1, 3a1a4
TeOpus» (C IPUMEHEHUEM OIIK-1.2)
U(PPOBBIX YCTPOUCTB 0OpabOTKH
JTAHHBIX )
Jlexuus Ne 3.3 «Btopoe u Tpetbe OIlK-1 1
Hayajo TepmoauHamuku. Peanpubie | (OIIK-1.1,
ra3bl» (C MPUMEHCHHEM OIlK-1.2)
MYJIBTUMEIMHHOTO 000PYJOBAHN)
[IpakTnueckoe 3anarue Ne 3.3 OIlK-1 Pemenue 1
«Btopoe u TpeThe Havano (OIIK-1.1, 3a1a4
TepMorHamMuKH. Peanbhbie razey | OI1K-1.2)
(c mpumeHeHneM U(POBBIX
YCTPOUCTB 00paOOTKH JJTAHHBIX)
Tema 3 «SIBnenus | Jlekmus Ne 3.4 «SIBnennsa OIIK-1 1
MEPEHOCa» nepeHoca (¢ mpuMeHEHUEM (OIIK-1.1,
MyJIbTUMeHitHOro obopynoBanus) | OITK-1.2)
[Ipaktrnueckoe 3anstue Ne 3.4 OIlK-1 Pemenne 1
«SIBnenus nmepenocay (¢ (OIIK-1.1, 3a1a4
MIpUMEHEHUEM U(PPOBBIX OIIK-1.2)
YCTPOUCTB 00paOOTKH JTAHHBIX)
Tema 1 Jlaboparopnas padota Ne 3.1 OIIK-1 3ammuTa 2
«MonekymnspHo- «OmnpeneneHue OTHOIIECHUS (OIIK-1.1, | maboparo
KHHETHUYECKast TEIJIOEMKOCTEN BO3TyXa IIPH OIlK-1.2) PHBIX
teopusi» (MKT) MOCTOSTHHOM JIaBJICHUU U pabor
Tema 2 MOCTOSIHHOM 00BEMe» WU
«Tepmognnamuika | «OnpeneneHue yHUBEpCaIbHOM
» ra30BOM MOCTOSIHHOW» WM
«HccnenoBanre n30mpoIeccoBy (¢
pUMEHEHHEM IU(POBBIX
YCTPOMCTB /17151 IOTYYECHHUS U
00pabOTKH IKCIIEPUMEHTATbHBIX
JAHHBIX)
Tema 3 «SIBnenus | Jlaboparopnast padota Ne 3.2 OIlK-1 3aluTa 2
repeHocay «HccnenoBanue TEMIOEMKOCTH (OIIK-1.1, | naboparo
TBEPJOTO TEIA» UIU OIIK-1.2) PHBIX
«Onpenenenue kodpduirienta pador
TEIIONPOBOAHOCTH BO3AYyXa»

4. Pasnea 4. «OnekrpuuecTBo» 12/0
Tema 1 «OcHoBbl | Jlexuust Ne 4.1 «OcHOBBI OIIK-1 1
ANEKTPOCTATUKH» | dJEKTpocTaTUKW» (¢ mpumenenuem | (OIK-1.1,

MyIbTHMeHIHOTO 00opynoBanus) | OITK-1.2)

[IpakTnueckoe 3anarue Ne 4.1 OIIK-1 Pemenue 1
«OCHOBBI DIIEKTPOCTATUKU (C (OIIK-1.1, 3a1a4
IPUMEHEHHEM ITU(PPOBBIX OIIK-1.2)
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®opmupye Bun Koa-Bo
Ne Hassanme Ne 1 Ha3BaHMe JeKI Uit/ Mble KOHTPOJIb | YacoB/ u3
i pasneiin, zembs JIa0OpaTOPHBIX/ l'[pleTI/l‘ICCRI/IX KOMIIETEH HOT'0 Hpal:(::mc
3aHATHHI 107071 Meponpus Kas
TUA MOATrOTOBKA
Tema 2 Jexuusa Ne 4.2 «IlpoBognuku u | OIIK-1 1
«IIpoBOTHUKH B JMBIEKTpUKU B 3nekTpuueckoM | (OIIK-1.1,
JNEKTPUIECKOM 10JIE» (c npumenennem | OI1K-1.2)
oJie» MYJIbTUMEIMHHOTO 000PYJOBAHN)
Tema 3 [IpakTuueckoe 3anstue Ne 4.2 OIlK-1 Pemenue 1
«IvonexTpuku B | «IIpoBOJAHUKHY U JUIJICKTPUKHU B (OIIK-1.1, 3a7a4
JNEKTPUIECKOM ANEKTPUYECKOM T10JIe» (C OIIK-1.2)
oJjie» PUMEHEHHEM ITU(POBBIX
YCTPOUCTB 00paOOTKM JJAHHBIX)
Tema 4 Jlekumst Ne 4.3  «Ilocrosiaubiit | OITK-1 1
«ITocTossHHBIN JIEKTPUYECKUI TOK» (c | (OIIK-1.1,
JNEKTPUIECKUI npuMeHeHneM MynabTuMeauitHoro | OITK-1.2)
TOK» 000pyI0BaHUSA)
[Ipaktnueckoe 3anstue Ne 4.3 OIlK-1 Pemenne 1
«I1oCTOSIHHBIN DIIEKTPUYECKUN (OIIK-1.1, 3a1a4
TOK» (¢ mpuMeHeHueM 1udposeix | OIK-1.2)
YCTPOUCTB 00paOOTKH TAHHBIX)
Tema 5 Jlexumst Ne 4.4 «2Onementsl ¢usuku | OIMK-1 1
«OIeMEHTBI TBepaoro tena» (¢ mpumenenuem | (OIIK-1.1,
(bU3UKK TBEPJOTO | MylIbTUMEAnIHOTO 06opynoBanus) | OITK-1.2)
TeJa» [Ipaktrnueckoe 3ansTue Ne 4.4 OIIK-1 Pemenne 1
«OneMeHThI PU3UKH TBEPIOTO (OIIK-1.1, 3amay
tenay (¢ mpumenenueM nuppossix | OITK-1.2)
YCTPOHCTB 00paOOTKM JTAHHBIX)
Tema 1 «OcuoBbl | JlabopaTopHast pabota Ne 4.1 OIIK-1 3ammuTa 2
ANEKTpOCTaTuKN» | «3ydeHue Tonorpadpuun (OIIK-1.1, | maboparo
Tema 2 3JIEKTPUYECKOTO MOJISH UIIH OIIK-1.2) PHBIX
«[IpoBoHUKH B «OrnpeneneHne eMKOCTU pabor
ANEKTPUUECKOM KOHJICHCATOPa C TIOMOIIIbIO
oJie» 0aJUTMCTUYECKOTO rajlbBaHOMETpa»
Tema 3 (c npumeHeHneM HUQPPOBBIX
«IudneKTpuKky B | YCTPOMCTB AJISl MOJTYYESHHUS U
ANEKTPUIECKOM 00pabOTKU IKCIIEPUMEHTATBHBIX
0JIe» JTAHHBIX)
Tema 4 Jlaboparopnas pabota Ne 4.2 OIlK-1 3aIuTa 1
«ITocTostHHBIT «3MepeHune ConpoOTUBIICHUS (OIIK-1.1, | naboparo
ANEKTPUYECKUIT METOJIOM MOCTOBOM CXEMBbI» WU OIIK-1.2) PHBIX
TOK» «HccnenoBanue none3Hou pabor
Tema 5 MOIITHOCTH U K03 durinenra
«OIIEMEHTBI MOJIE3HOTO JIEUCTBUSI UICTOUHUKOB

(GU3UKN TBEPJOTO
TeJa

MOCTOSTHHOTO TOKa» WJIN
«HccnenoBanue BOJIbT-aMIIEPHOM
XapaKTEPUCTUKU
MOJIYTIPOBOTHUKOBOTO IUO/Aa» (C
pUMEHEHHEM ITU(POBBIX
YCTPOWCTB J1JIs1 IOJIyYEeHUS U
00pabOTKH IKCTIEPUMEHTAIBHBIX
JTAHHBIX )
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«YpaBHEHUSA
Makcpera

IMPUMCHCHUCM I_[I/I(prBBIX
YCTpOﬁCTB JUIS TIOJTYUCHUA U

®opmupye Bun Koa-Bo
Ne 1 Ha3BaHMe JeKI Uit/ Mble KOHTPOJIb | YacoB/ u3
Ne Ha3zBanmne
i T, TR JIa0OpaTOPHBIX/ l'[pleTI/l‘ICCRI/IX KOMIIETEH HOI'0 Hpal:(::mc
3aHATHH 10107 Meponpus asn
TUA MOATrOTOBKA
Pazmenst Ne 1 -4 | KonrponbsHas padora no pazaenam | OITK-1 KOHTPOJIb 1
1 -4 (c npumenenuem mudposbix | (OIIK-1.1, Has
YCTPOUCTB 00OpabOTKHU TAaHHBIX) OIIK-1.2) pabota
5. Pa3znen 5. «Marnetusmy» 22/0
Tema 1 Jlexuust Ne 5.1 «Marautocratukay | OIIK-1 2
«MarnuTocraTika | (C IpUMEHEHUEM (OIIK-1.1,
» MyJbTUMeHIiHOTO 00opynoBanus) | OITK-1.2)
[Ipaktnueckoe 3anstue Ne 5.1 OIlK-1 peunieHue 2
«Marnurocratuka (c (OIIK-1.1, 3a71a4
IpUMEHEHHEM LU(POBBIX OIIK-1.2)
YCTPOUCTB 00paOOTKM JJAaHHBIX)
Tema 2 Jlexumst Ne 5.2 «MarautHoe none B | OIIK-1 2
«MarsHuTHoe 1noJie | BelecTBe. JIeKTpOMarHuTHas (OIIK-1.1,
B BEILIECTBEY WHIYKIUS (C TPUMEHEHHEM OIIK-1.2)
Tema 3 MYJIBTUMEUITHOrO 000pY/I0BaHNS)
«QnextpomarHuT | [Ipaktudeckoe 3anstue Ne 5.2 OIlK-1 pelieHue 4
Hast MHIYKIIHAS «MaruuTHOE TI0JIE B BEILIECTBE. (OIIK-1.1, 3a1au
OnexkrpomarautHas uHIyKiws» (¢ | OIMK-1.2)
MPUMEHEHHEM TIH(PPOBBIX
YCTPONCTB 00paOOTKM JTAHHBIX)
Tema 4 Jlexkmusa Ne 5.3 «YpaBHeHust OIIK-1 2
«YpaBHEHUS Makcgemia. DJIeKTpOMarHuTHBIE (OIIK-1.1,
Makcaemna» KOJIeOaHMs U BOJHBD» (C OIlK-1.2)
Tema 5 IPUMEHEHUEM MYJIbTUMEAUIHOTO
«DJNEKTPOMArHUT | 00OPYIOBAHHS)
Hble Konebanus u | [Ipaktuueckoe 3anstue Ne 5.3 OIIK-1 pelieHne 2
BOJIHED) «YpaBHeHus: Makcpea. (OIIK-1.1, 3ajay
DrekrpomarauTHeie Kosebanus u | OINK-1.2)
BOJIHBD) (C IPUMEHEHHEM
U (PPOBBIX YCTPOUCTB 00pabOTKH
JTAHHBIX)
Tema 1 Jlaboparopnas pabota Ne 5.1 OIlK-1 3aIuTa 4
«Marnurocratuka | «OnpeneneHue ropu30HTAIBHON (OIIK-1.1, | naboparo
» COCTaBIIAIONIEH HAMPSKEHHOCTU OIIK-1.2) PHBIX
Tema 2 MarHUTHOTO TOJIS 3eMIIH UK pabor
«MarnutHoe nojie | «CHsITUE TEeTIU THCTepe3nca
B BEII[ECTBE» (beppOMarHuTHOTO CTEPKHA C
MOMOIIBI0 ocuuiuorpada» (¢
pUMEHEHHEM ITU(POBBIX
YCTPOMCTB 7Sl IOTYYESHUS U
00pabOTKM IKCIIEPUMEHTATBHBIX
JAHHBIX)
Tema 3 Jlaboparopnas pabota Ne 5.2 OIlK-1 3ammTa 4
«OnektpoMaruut | «M3ydeHre MarHuTHOTO MOJIs (OIIK-1.1, | naGopato
Hasi UHIYKIHSDY coneHonna» unu «Mzyuenue OIlK-1.2) PHBIX
Tema 4 SIBJICHUS B3aMMHON MHAYKITUN (C pabot
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®opmupye Bun Koa-Bo
Ne 1 Ha3BaHMe JeKI Uit/ Mble KOHTPOJIb | YacoB/ u3
Ne Ha3zBanmne
i T, TR JIa0OpaTOPHBIX/ l'[pleTI/l‘ICCRI/IX KOMIIETEH HOI'0 Hpal:(::mc
3aHATHH 10107 Meponpus asn
TUA MOATrOTOBKA
Tema 5 00pabOTKH IKCTIEPUMEHTAIBHBIX
«DNEKTPOMArHuT | JaHHBIX)
HBIC KOJICOAHUS U
BOJIHBD)

6. Paznen 6. «Ontuka 20
Tema 1 Jlexus Ne 6.1 «I'eomerpuueckas OIlK-1 2
«'eomerpuueckas | onrtuka. Untepdepenius Bona» (¢ | (OITK-1.1,

ONTHKA» npuMeHeHneM myabtumenuitnoro | OIMK-1.2)
Tema 2 000py10BaHNUs)
«HUuTepdpepennus | [paktuueckoe 3anstue Ne 6.1 OIIK-1 perieHue 2
BOJIH» «"'eomeTprueckasi ONTHKA. (OIIK-1.1, 3a71a4
WuTepdepenyst Boaa» (¢ OIIK-1.2)
MPUMEHEHHEM ITU(POBBIX
YCTPONCTB 00paOOTKH JJAHHBIX)
Tema 3 Jlexumst Ne 6.2 «ludpakus poas. | OIIK-1 2
«Andpaxmus [Monspuzanust BoH» (¢ (OIIK-1.1,
BOJIH npuMeHeHueM mynpTuMeauitHoro | OITK-1.2)
Tema 4 000py10BaHNSA)
«Ilonmapuzanus [IpakTnueckoe 3ansTue Ne 6.2 OIlK-1 peuieHue 2
BOJIH» «ndpaxmus Bomn. [onspuzamms (OIIK-1.1, 3amaq
BOJIHY (C mpuMeHeHneM Iudposbix | OIMK-1.2)
YCTPONCTB 00paOOTKM JJAHHBIX)
Tema 5 Jlextmsg Ne 6.3 «KBaHTOBEIE OIIK-1 2
«KBaHTOBBIC CBOMCTBA JIEKTPOMArHUTHOTO (OIIK-1.1,
CBOMCTBa U3IIy9eHHS» (C TPUMEHEHUEM OIlK-1.2)
AJIEKTPOMArHUTHO | MYJIbTUMEIUHHOTO 000PYIOBAHMS)
r0 U3ITy4CHUS» [IpakTueckoe 3ausTue Ne 6.3 OIIK-1 pelieHne 2
«KBaHTOBEIE CBOliCTBA (OIIK-1.1, 3amay
3JIEKTPOMArHuTHOro uanyueHus» (¢ | OIIK-1.2)
pUMEHEHHEM IU(POBBIX
YCTPOHCTB 00paOOTKH JTAaHHBIX)
Tema 1 Jlaboparopnas pabota Ne 6.1 OIlK-1 3aIuTa 4
«I'eomerpuueckas | «OnpeneneHue nokasarenei (OIIK-1.1, | naboparo
OTITHUKA» MPETOMIICHUS )KUJIKOCTEH ¢ OIIK-1.2) PHBIX
Tema 2 MOMOIUIBIO pepaKTOMETPay UITU pabor
«UuTepdepennus | «Onpenenenue paguyca KpUBU3HbBI
BOJIH» JIMH3BI C TOMOIIBIO KOJIEIl
Tema 3 Herotona» nmm «Onpenenenne
«dudpaxus JUTMHBI CBETOBOI BOJHBI C
Tema 4 HOMOIIBIO U (PPaKITMOHHON
«[Tonspuzanms peneTkny» (¢ MpUMEeHEHUEM
BOJIH» U(GPOBBIX YCTPOMCTB st
HOJIy4eHus: 1 00paboTKH
IKCIIEPUMEHTATBHBIX JTaHHBIX)
Tema 5 Jlaboparopnas pabota Ne 6.2 OIlK-1 3aluTa 4
«KBaHTOBBIE «IKCIEPUMEHTAIIbHOE N3YUCHHUE (OIIK-1.1, | maboparo
CBOMCTBa 3aKOHOB TEIJIOBOTO U3ITYYCHUS» OIlK-1.2) PHBIX
win «VccnenoBanne BaKyyMHOTO pabot
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®opmupye Bun Koa-Bo
Ne 1 Ha3BaHMe JeKI Uit/ Mble KOHTPOJIb | 4YacoB/ u3
Ne Ha3zBanmne
i T, TR JIa0OpaTOPHBIX/ l'[pleTI/l‘ICCKI/IX KOMIIETEH HOT'0 Hpal:(::mc
3aHATHHI 107071 Meponpus Kas
TUA MOATrOTOBKA
AJIEKTPOMArHuTHO | (POTODIEMEHTA» WIIN
T'O U3ITYYCHUS «HccnenoBanne u3ydeHHs
a0COJIFOTHO TBEPJIOTO TEJIa» WIH
«HccnenoBanue BHEIIHETO
dororddexra» (c IpUMECHECHHEM
IU(POBBIX YCTPOUCTB ISt
HOJTy4eHUsI 1 00pabOTKH
IKCIIEPUMEHTAIHLHBIX JIAHHBIX)

1. Pasnen 7. «KBanToBas ¢uzuka 4/0
Tema 1 Jlexumst Ne 7.1 «Ctpoenue aToma. OIIK-1 2
«Ctpoenue OnemeHTHl KBaHTOBOM Mexanukn» | (OIIK-1.1,
aToMay» (c mpumMeHeHnEM OIlK-1.2)

Tema 2 MYJIBTUMEAMMHOTO 000PYI0BAaHU)
«OIEeMEHTBI [IpakTnueckoe 3anstue Ne 7.1 OIlK-1 penieHue 2
KBaHTOBOM «CTtpoeHne atoMa. DJIEMEHTHI (OIIK-1.1, 3a1a4
MEXaHUKH KBaHTOBOM MeXaHUKM» (C OIIK-1.2)

PUMEHEHHEM ITU(POBBIX

YCTPONCTB 00paOOTKM JJTAaHHBIX)

8. Pasnen 8. «Snepnas gpusuxa» 4/0
Tema 1 «Sapo u Jlexumst Ne 8.1 «Sapo u ssmepHbIe OIIK-1 2
SJIEPHBIC peakmuu. DIeMeHTapHbIC (OIIK-1.1,
peaKIum YaCTHUIIBI» (C TPUMEHEHUEM OIlK-1.2)

Tema 2 MYJIBTUMEAMMHOTO 000PYI0BAHUS)
«Onemenrapuele | [IpakTrueckoe 3anstue Ne 8.2 OIIK-1 pelIeHne 1
YacTULIBD «Sapo u sinepHble peakLuu. (OIIK-1.1, 3a1a4
DJIleMeHTapHbIE YacTUIIBD» (C OIIK-1.2)
IpUMEHEHHEM IU(POBBIX
YCTPOHCTB 00pabOTKH JAHHBIX)
Paznenst Ne 5 -8 | KonrponbHas padora no pazaenam | OINK-1 KOHTPOJIb 1
5 — 8 (c npumenenuem nudpossix | (OIIK-1.1, Has
YCTPOHCTB 00paOOTKH JTAaHHBIX) OIIK-1.2) paborta
Tabmuna 5
HepequL BOINPOCOB JJisd CAMOCTOATC/ILHOI0 U3YI4CHUA TUCIHUIIJIMHBI
No HazBanue
/o | Pasnena, Ilepeuens paccMaTpuBaeMbIX BONPOCOB /IS CAMOCTOSTEJILHOTO U3yYeHUsI
TeMbI
Paznmen 1
1. | Tema?2 3aKOH BCEMUPHOTO TATOTeHUs. LIeHTp Macc MeXxaHMYEeCKOM CHCTEMBbI, 3aKOH
JIBUKEHHUS LIeHTpa Macc. J{BmxeHue ten ¢ nepemenHoit maccoi (OIIK-1 (OIIK-
1.1, OIIK-1.2))
Paznen 2
1. | Tema?2 [Mnockast rapmonuyeckas BojHa. [lnMHA BOJHBI, BOJHOBOE 4YHCIO, (ha3oBas
ckopocth. YpaBHenue BoaHbl (OITK-1 (OITK-1.1, OTIK-1.2))
Pa3nea 3
1. | Tema?2 [Ipumenenue nepBoro Hayaia TepMoArHaMUKH K nzonpoueccam (OIIK-1 (OIIK-
1.1, OIIK-1.2))
Paznea 4
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Ne Ha3Banmue
o/ | PAdAeIa, Ilepeyens paccMaTpuBaeMbIX BOIPOCOB /IJIsl CAMOCTOSITEILHOT0 M3Y4YeHUSsl
TeMbl

1. Tema 3 Dnektpuyeckoe nojie B oaHopojaHom gudnektpuke (OIIK-1 (OIIK-1.1, OIIK-
1.2))

Paspnen 5

1. | Temab DHepreTuyeckue XapakTepucTUKu nekTpomarautHeix BosiH (OIIK-1 (OIIK-1.1,
OIIK-1.2))

Pa3nen 6

1. | Temal | JIunzer (OIK-1 (OIK-1.1, OIIK-1.2))

Paszpen 7

1. | Temal OMnupuvecKre 3aKOHOMEepHOCTH B aToMHBIX ciiekTpax (OIIK-1 (OIIK-1.1, OIIK-

1.2))
Paspnen 8
1. | Tema?2 | OcHoBHbIe K1acch aneMenTapHbix yactu (OIK-1 (OIIK-1.1, OTIK-1.2))
5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH
Tabnuua 6
IlpMeHeHHe AKTUBHBIX 1 MHTEPAKTHUBHBIX 00Pa30BaTeJIbHBIX TEXHOJIOT Ui
HaumeHnoBaHue
HCIOJBb3YyEMbIX
N‘.’ AKTUBHBIX U
Tema n (l)OpMa SaHATHSA HHTEPAKTUBHBIX
H/“ 06pa3OBaTeJ'lLHLIX
TexHoJioruii (¢popm
o0y4eHus)

1. | JIaGopatopHas pabora Ne 1.1 JIP | PaboTa B MasbIxX
«3yueHne OBUKEHHS Tela MO HAKJIOHHOM IMIOCKOCTHY WU rpymmax
«3yueHne 3aKOHOB NPSMOJMHEUHOTO  JABWKEHHS H
CBOOOJHOTO MajZieHusl Ha MamnHe ATByAa» win «/3yuenue
KMHEMATUKH U JJUHAMUKY MOCTYNATEIbHOTO IBIKCHUS UIH
«M3mepenune korpduimeHTa TpeHUs! KaueHus»

2. | JIJaboparopnas padota Ne 1.2 JIP | Pabora B Maibix
«3yueHne 3akOHA COXpaHEHHUS DSHEPTUU C MOMOIUIBIO rpymnmax
MasTHUKa MaxkcBemnay win «/3yueHue OCHOBHOT'O 3aKOHA
JMHAMHKYU BPalIaTeIbHOTO JIBHKEHUS ¢ IOMOIIbIO MasiTHUKA
O6epOekay

3. | JIabopartopnas padora Ne 1.3 JIP | Pabora B ManbIx
«Ormpenenenne  KOdpPUIUEHTa  BA3KOCTH  KHUAKOCTH rpymnmnax
METOJ/IOM TEUEHHUs yepe3 Y3Kuil kaHam» i «OnpeneneHue
Kod(hduimenTa BI3KOCTH KUIAKOCTH METOJOM MaJIaloliero
mapukay win «Onpenenenue kod(p@duiMeHTa BI3KOCTH
BO3/yXa»

4. | JJaboparopHas pabota Ne 2.1 JIP | Pabora B MasbIxX
«M3ydyenue cBOOOJHBIX KOJIEOAHUIN NMPYKUHHOTO MasTHUKa) rpymnmax
wm  «OnpeneneHre MNPUBEIEHHON JUIMHBI  (PU3HYECKOTO
MasiTHUKa M YCKOPEHHUS CHIIbI TshKecTu» WM «V3yueHue
BOJIHOBBIX SIBJICHMH Ha MOBEPXHOCTH BOAb Win «M3ydeHue
3BYKOBBIX BOJIH» WM «VI3ydeHne coOCTBEHHBIX KojeOaHM
CTPYHBD»

5. | JlabopaTtopnas padora Ne 3.1 JIP | Pabora B MasbIx
«OmnpezeneHre OTHOIIEHUS TEIUIOEMKOCTEH BO3IyXa Ipu rpymnmax
MIOCTOSIHHOM JIaBJICHUH U IOCTOSIHHOM 00BbEeMe» WM
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HaumenoBanue

HMCIO0JIB3yEeMbIX

NQ AKTHBHBIX "

Tema u ¢popma 3anaTHSA HHTEPAKTHBHBIX

n/n 00pa3oBaTeJbHBIX

TexHosorui (popm
o0y4eHmns)
«OrnpeneneHne yHUBEpPCAIbHOM ra30BOM MOCTOSHHOMY MK
«HMccnenoBanne n30npoIieccoBy

6. | JlaboparopHuas padora Ne 3.2 «MccnenoBanue JIP | PaGoTa B MabIx
TEIJIOEMKOCTH TBEPJOTo Tena» win «OnpeaeneHue rpymnmax
KOd(QHIIMEHTa TEIUIOTPOBOAHOCTH BO3IyXa

7. | JlaboparopHas pabora Ne 4.1 «3yuenue ronorpapuu JIP | PaboTa B Masbix
ANEKTPUYECKOTo Mois» win «OnpeneneHne eMKOCTH rpymnmnax
KOHJIEHCATOpa ¢ IOMOIIIbI0 0aUINCTUYECKOTO
raJlbBaHOMEeTpa»

8. | JTaboparopuas pabora Ne 4.2 «M3mepenne conpotusienus | JIP | PabGora B Manbix
METOJIOM MOCTOBOM cxeMbD» WiH «VccnenoBanue noyie3sHou rpymnmax
MOIIIHOCTH U KO3((UIIMEeHTa M0JIE3HOTO JeHCTBUS
HMCTOYHUKOB MOCTOSIHHOTO ToKa» uiu «MccnenoBanue
BOJIbT-aMIIEPHON XapaKTEPUCTUKH MOTYIPOBOIHUKOBOTO
JOJ1a»

9. | JIaboparopuas pabora Ne 5.1 «Onpenenenue JIP | PaGoTa B MasnbIx
TOPU30HTAIBHOM COCTABIISIFOLIEH HANPSKEHHOCTH rpymnmnax

MAarHUTHOTO HOJIS 3eMian» Wik « CHITHE NIETIN TUCTEpE3UCa
(heppOMarHUTHOTO CTEP>KHS C IIOMOIIBIO OCITMILIOTpada»

10. | JlTabopaTopnas padota Ne 5.2 «M3yduenne marautHoro nmoist | JIP | PaGoTa B MmasbIx

coJieHou1a» win «V3ydeHue siBIeHUS] B3AUMHOMN MHIYKITUH » rpymnmax
11. | JlTabopatopHnas pabota Ne 6.1 «OnpeneneHue mokazaTeyen JIP | PaboTa B MasbIix
MPETIOMIICHUS )KHKOCTEH ¢ MOMOIIBIO pepakToMeTpay WIn rpymnmax

«OrmpeneneHue paanyca KpUBU3HbI JIUH3bI C TOMOIUIBIO
kozen HerotoHa» unu «Onpenenenye JJIMHbI CBETOBOM
BOJIHBI C TIOMOIIBIO0 TU(MPAKITMTOHHON PEHIETKID)

12. | JlTabopaTopnas padota Ne 6.2 « IKCIIEpUMEHTAIBHOE JIP | Pabora B Masbix
M3y4YeHHE 3aKOHOB TEIUIOBOTO U3TYYCHUS» WU rpymnmnax
«HccnenoBanne BaKkyyMHOTO (POTOIIEMEHTA HITU
«HccnenoBanue crieKTpa U3IY4YCHHUs BEIIECTBA C TOMOIIBIO
criekTpockona» wim «lccnenoBaHre BHEIIHETO
dhoTorddexran

6. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH M NMPOMEKYTOUHAS ATTECTAIUSA MO
UTOraM OCBOEHUS TUCUUILIHHBI

6.1. TunoBble KOHTPOJIbHBbIE 3aJaHHsI HJIM UHbIE MaTEePHAJIbl, HEO0X0IMMBbIE
JJISl OLEHKU 3HAHU, YMEHUI M HABBIKOB U (MJIH) ONbITA AeATEJIbHOCTH

TunoBsle 3a1auu A1 3aIUTHI JTA0OPATOPHOU PabOTHI, I SK3aMEHOB.

Tunosble 3agaum no pasaeny 1.
1.MarepuanpHasi TOYKAa JBMIKETCS B TMPOCTPAHCTBE COTJACHO YPaBHEHUSIM: X(t) =5t (m),

Y(t)=4-2t* (m), Z(t)=3t—4t* (u). Haiiti MOZY/H CKOPOCTH H YCKOPEHHS TOUKH B MOMEHT
BpemeHu t =1c.

20



2.Kaxoif yroJyi cocTaBisieT BEKTOp IOJHOTO YCKOPEHHS TOYKH, JIeXKalel Ha 000J]ie MaxOBHKa, C
paanycoMm MaxoBuka uepe3 t =1.5C mocie Havana ABMkeHUs? YTII0BOE YCKOPEHHE MaXOBHKa

&=0.77 paol c*.

3.Haiitn m3MeHeHHe uMmynbca mapuka mMaccel m=1002 npu ymape 0 3eMII0 M KOJUYECTBO
BBIJICTIMBILEHCS TEIUIOTHL, eclii OH naznaet ¢ BoicoThl h, =200 cum, a mocie ynapa mogHuMaeTcs
Ha BbicotTy h, =180 cm.

4. ToukocTeHHbIM mumuHAp auamerpoM D =30 cm u Maccoil m =12 ke BpalmaeTcsi cOrjlacHO
ypasrennio @(t)= A+Bt+Ct’, rne A=4 pad, B=-2 paolc,C=0.2 padlc’. Oupenenuts
JNEUCTBYIOLIMI HA IMJIMHAP MOMEHT cuil M B MOMeHT BpeMeHu t =3 c¢.

5./laBneHne BOJBI, TEKYyHIEH MO TOPHU3OHTAIBHOW TpyOe, NMPU HM3MEHEHHWH IUIOIIAJNA CEUCHHS
yBenuumioch Ha 350 [1a. Onpenenuts U3MEHEHNE CKOPOCTH TEUEHHUS, €CITU HayallbHasi CKOPOCTh
cocTasisia 1,5 m/c.
TunoBble 3a1a4u Mo pasaeiy 2.
1. ®dusnuecknii MasTHUK B BUJE TOHKOTO cTepkHs anmuHoM | =120 cm xonebieTcss okoJio

TOPU30HTAIBHOM OCH, MEPIEHAUKYISIPHON CTEP/KHIO, M HAaXOJALIEHCSA Ha PAacCTOSIHUM a OT
cepenuubl crepxHs. [Ipn kakom 3HaueHMH a mepuoj KojeOaHwii | WMeeT HaMMEHBIIee
3Hauenue? Haiitu ero.

2.0mpenenuTes  TEpUOJ  KOJNeOaHWMKH W MaKCUMalbHYI0 CKOpPOCTh  JIBIKCHHS Tpy3a

. Vs
MaTeMaTHYEeCKOTO MasiTHUKA, COBEPIIAIONIETO Kojebanus mo 3akoHy X = 0,2 -Sin (Zﬂt - —j M.

3.UeMy paBHaA TpUBEJICHHAS JUTHHA (U3WYECKOTO MAsTHHKA, COCTOSIIETO M3 TOHKOTO CTEPIKHS
Maccoit 1 kr juHoi 80 cM, MOJABENIEHHOTO HA OCH, OTCTOSIIEH HA OJIHY YETBEPTYIO JJIMHBI OT
OJHOTO U3 €r0 KOHIIOB?

4.Onpenenuth AauHy BoJIHBI 9acToToi 50 ', ecm 3a 10 ¢ oHa mpeogoseBaet 3 KM.

Tunosble 3a1auM Mo pasaery 3.

1. KonnuecTBo BemecTBa renust v =1,5 moib, Temmneparypa T = 120 K. Onpenenuts cymMmmapHyto
KMHETUYECKYI0 3Hepruio Ex nmocTynaTenbHOTO ABM)KEHUS BCEX MOJIEKYI 3TOTO rasa.

2. OnpenenuThb CPeaHIO0 JUIMHY CBOOOHOTO podera A MOJIEKYIbI a30Ta B COCY€ BMECTUMOCTBIO
V =5 1. Macca raza m = 0,5 r. DbdextuHbIii muamerp Monekysl d =0,3:10° m.

3. Uemy paBHO m3MeHeHHe dHTponuH 10 r Bo3ayxa nmpu H30TEPMHUUECKOM PaCIIUPEHUH OT 3 110 8
n?

4. IIpu BBICOKOI TeMIepaType MOJOBHHA MOJIEKYJI a30Ta JUCCOLMUPOBaja Ha aToMbl. YeMy paBHa
ylenabHas TerioeMKocTh Cp Mpu MOCTOSIHHOM JIaBJICHUH B 3TUX ycioBusax? HaliTu nmokazartens
anuabdarsl.

Tunossle 3a7a4u no pasaeiny 4.

1.Tpu ToyeuHsIx 3apsna g, 2q, -q HaXOAATCS Ha OJHON MPAMOI, PACCTOSHUS MEXAY COCEIHUMU
3apsaamu paBHO d. HaliTi Hanps>KeHHOCTh JEKTPUYECKOTO TOJI B TOUKE Ha 3TOMH ke IMpaMoit
Ha paccTossHUH d OT OTPUIATENLHOTO 3apsaaa

2.B BepinHax TpeyrojpHUKa co cTopoHamHu 1o 2,0 cM HaxoaaTcs paBHbIe 3apsabl 1o 2,0 HK.
Haiitu pe3ynpTupyromyro cuiy, IeMCTBYIONY0 Ha yeTBepThiil 3apan 1,0 uKi, nomenieHHsbiii B
CepelIMHE CTOPOHBI TPEYTOJIbHUKA.

3.Tpu ranpBanunueckux smementa €1 = 3,0 B, €2=5,0 B, €3 =2,0 B coenuHeHsl nmapaijiensHo U
3aMKHYTHI Ha BHelIHee conpoTuBieHre R = 2,0 Om. Mx BHyTpeHHHe compoTuBienus r1 =1,0
OM, 12 = 2,0 OM u r3 = 0,50 Om. HaifTu TOK BO BHEWIHEW LENU U HANPSHKEHUS HA KAXKIOM
JJIIEMEHTE.

Tunosble 3a1a4M 1Mo pasaeny S.

1. ITo AByM KpyroBBbIM BUTKaM, UMEIOIIUM OOLIMI LEHTp, TeKyT Toku cwioit 5,0 A u 4,0 A.
Pagunycel BUTKOB coOTBeTCTBEHHO paBHBI 4,0 cM 1 3,0 cM. Yron Mexay ux miockocTsimu 30°.
OrnpeaenuTh UHAYKIUIO U HATPSHKEHHOCTH B IEHTPE BUTKOB. PaccMOTPETh BO3MOKHBIE CITy4Yau.
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2. KonebarenbHplii KOHTYp uMeeT HMHAYKTHBHOCTE L = 1,6 mI'H, émkxocte C = 40 HD u
MakcuMaibHOe HanpsbkeHue Ha 3axumax U = 200 B. Yemy paBHa B HeM MakcUMajbHas CHJia
TOoKa?

Tunosslie 3aga4n 1o pasaeiy 6.

1.Ha nudpakiimoHHyo pemeTky HOpMalbHO MaaeT MOHOXPOMATUYECKHA CBET C JUTMHON BOJIHBI
600 am. Onpenenure HANOOIBIINI TOPSIOK CIIEKTPA, TIOTYUYECHHBIN ¢ TOMOIIBIO 3TON PEIIETKH,
€CITU €€ MOCTOsTHHAs d=2 MKM.

2. EcTecTBEeHHBIN CBET MPOXOIUT Yepe3 MOJIIPU3ATOP U aHATTU3ATOP, TIOCTABJICHHBIE TAK, YTO YTOJ
MEXy MX TJIaBHBIMH TockocTamu (=450, Tlomspusatop oTpaxkaer m mpenomuseT 5%
MaJlaloniero Ha Hero cBera. [loTepsmMu B aHanmm3atope MOXXHO0 mpeHeOpeds. KaxoBa
MHTEHCUBHOCTh JIy4a, BBILIEALIEr0 M3 aHAJIMW3aTOpa, MO OTHOLIEHMM K HMHTEHCHUBHOCTH
€CTECTBEHHOI'0 cBeTa’?

3.®oton mpu >ddekre Kommrona Ha cBOGOJHOM dS1MeKTpoHe OblT paccesH Ha yrom 90°.
Onpenenuts UMITYJIbC, IPUOOPETEHHBIN AIEKTPOHOM, €CIU d3HEprus potoHa 10 paccesHus 1,02
M>5B.

4.0Onpenenutb, Kak M3MEHUTCS JUIMHA BOJIHBI 1€ bpoiins snexkTpoHa aroma BoAopojia INpHU
MEePEXO0/IE €ro C YETBEPTOM OOPOBCKOM OPOUTHI HA BTOPYIO.

TunoBsble 3a71a4u no paszjaeny /

1.Onpenenute, Ha CKOJIBKO M3MEHUIIACh SHEPTUS AJIEKTPOHA B aTOME BOAOPOJa MPHU H3Iy4YE€HUU
aToMoM (oToHa ¢ JTMHOM BOHBI (0,486 MKM.

2.DHeprus CBSI3M SApa, COCTOSIIETO U3 TPEX MPOTOHOB M YETHIPEX HEUTPOHOB, paBHa 39,3 M»B.
Ompenenure Maccy HEUTPATBHOTO aToMa, 00JIAAIOIIEr0 STUM STPOM.

Tunosble 3a1a4m Mo pasaenay 8

1. Haiftu mepuon mosypacnaja pagHMOaKTHUBHOIO M30TOMA, €CIM €ro akTUBHOCTH 3a 10 cyTok
yMeHbpmiachk Ha 24% 10 CpaBHEHUIO € NIEPBOHAYAIIBHOM.

2. Onpenenute NEPHOI MOJIypachaga paIioakKTHBHOTO H30TOIIA, €CITU 5/8 Ha4aIbHOTO KOJUYECTBA
AJIep ATOTO U30TONA pacnaioch 3a 849 cexyH.

[TomHBIM KOMIUIEKT 3a7a4 COACPIKUTCA B COOpPHHKE 3a/1a4 10 Kypcy (pu3uku (cM. myHKT 7.1).

TunoBbie BapuaHThl KOHTPOJILHOM pabOTHI

TunoBoii BaApuaHT KOHTPOJIbLHOM padoThl (pa3aesl 1- 4, cemectp 1)
1. IIpu ropU30HTAIILHOM TI0JIETE CO CKOPOCTHIO vV = 250 M/C CHapsi Maccoil m = 8 KT pa3opBaJics Ha
nBe yacTd. bombIias yacTe Maccoid my = 6 Kr noJryuamsia ckopocts vi =400 M/c B HanpaBJIeHUH MOJIETa
cHapsana. OnpeaenuTs MOIyJIb U HAallpaBiIeHHE CKOPOCTH V2 MEHBIIIECH YacTH CHapsaa.
2. Ha ckambe XKyKOBCKOTO CHJIUT YEJIOBEK U JEPKUT Ha BBITAHYTBHIX PyKaxX TMPU MAcCOl m = 5 Kr
kaxaas. Paccrosinue ot kaxao rupu 10 ocu ckambu | =70 cM. Ckambsi BpalaeTcsi ¢ 4acTOTOM ny =
1c?. Kak u3MeHHTCS 4acTOTA BPAIEHHS CKAMBH, €CIM OH COKMET PYKH TakK, YTO PaccTOSHHE OT
KaXKJ0M TUPHU 0 Ocu yMEeHbIIUTCS 10 l2 = 20 cM? MOMEHT MHEpIHU YeloBeKa U CKaMbH (BMECTE)
OTHOCHTENBHO ocu J = 2,5 Kr-M?.
3. B nununap qunoi 1=1,6 M, 3an0JHEHHBIN BO3IyXOM IPU HOPMAIBHOM aTMOC(HEPHOM JIaBIICHUU
Po, Ha4YaJIX MEJJIEHHO BJIBUTaTh MOPIIEHb IUIOMIAbI0 OcHOBaHUA S = 200 oM?. Onpenenuts cuny F,
JEMCTBYIONTYIO HA MOPIIEHB, €CITU €T0 OCTAHOBUTH Ha paccTostHuM 11 = 10 cM OT AHA UMAHHIpA.
4. OnpenenuTh KOJIUYECTBO TEIJIOTHI Q, KOTOPOE HAI0 COOOIIUTH KUCIOpoay o0beMoM V = 50 11 mpu
€ro U30XOPHOM HarpeBaHHH, YTOOBI JaBJIeHHE Ta3a MoBbIcHIoCh Ha Ap = 0,5 MI]a.
5. IIemuHka Maccoit m = 200 Mkr, Hecymmas Ha cebe 3apsan Q = 40 uKn, Bierena B anekTpuyeckoe
1oJIe B HalpaBJeHUU CUJIOBBIX JMHUM. [locne mpoxoxaenusa pasHoctu noteHuuaio U = 200 B
MBUIMHKA UMeNa ckopocTh vV = 10 M/c. Onpenenuts CKOPOCTh Vo MBUTHHKY JI0 TOTO, KaK OHA BIIETENa
B MOJIE.

TunoBoil BApMaHT KOHTPOJILHOH padoThI (pa3gensl S - 8, cemecTp 2)
1. DneKTpoH ABUXKETCA B OAHOPOJAHOM MAarHUTHOM mnoJje ¢ uaaykuueid B = 0,1 Ta mo okpyxHOCTH.
Ornpenenure yraioByO0 CKOPOCTh BPAILIEHUS 3JIEKTPOHA.
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2. B 0JHOpOJHOM MarHUTHOM Moje ¢ uHaykuueir B = 0,5 T Bpamaercs ¢ gactotoit n = 10 ¢’
crepxkenb amuHOM | = 20 cm. Och BpallieHus napajuielibHa JUHUAM HHIYKIMHA U TPOXOJUT yepe3
OJIMH M3 KOHILIOB CTEPXKHA MEPIEHAMKYISIPHO ero ocu. OmnpeaenuTs pa3HocTh noreHnuaioB U Ha
KOHI[aX CTEPIKHSI.

3. [NapannensHbIii My40K CBETA MEPEXOAUT U3 TIUIEPHHA B CTEKIIO TAK, YTO MyYOK, OTPAKEHHBIN OT

TPaHUIBI pa3Jielia ATUX CPEJ, OKA3hIBACTCS MAKCHUMAIBLHO IMOJISIPU30BaHHBIM. OnpeneuTs yroia ¥
MCXKAY MaJarolmrM U IMPEJIOMIICHHBIM ITy4YKaMH.

4. Yepnoe teno mmeer temmeparypy Ti1 = 500 K. KakoBa Oymer Temmeparypa T» Tena, ecnu B
pe3ysbTaTe HarpeBaHUs MOTOK U3IY4YEHUs YBEIMUUTCS B n = 5 paz?

P Re g

5. Onpenenuth, Kakast 107151 paIHOAKTUBHOTO H30TONAa i€ pacmamaceTcs B TCUCHHE BpeMeHH t = 6
CYTOK.

Bormpocs! ainis 3amutel 1abopaTopHBIX paboT
Bomnpocsl no pasaeay 1.

1. BpamarensHoe ABIKEHHE. YTIIOBOE MEpEMEIIECHUE, YTIIIOBasi CKOPOCTh U YTIIOBOE YCKOPEHHE.
Kunematrueckue GpopmyIibl paBHOMEPHOTO M PAaBHOYCKOPEHHOTO BpaiieHus. CBsi3b JIWHEHHBIX 1
YTJIOBBIX XapaKTEPUCTUK JBIKECHUSI.

2. MOMEHT HHEPITUH MaTepUATbHON TOYKH, CHCTEMBI MaTepPHAITBHBIX TOUCK, Tea. Teopema
[IIretinepa.

3. MOMEHT CHIJIBI OTHOCHUTEITFHO OCH BparieHus. OCHOBHO 3aKOH JMHAMHKH BPAIIaTSIIHHOTO
JIBHOKEHHSL.

4. 3axonsl Herorona. Macca. Cuia. Ha3zBath OCHOBHBIE CHIIBI B MEXAHHUKE M OITUCATH HX CBOMCTBA
(HarpaBiieHHE, CIIOCO0 pacueTa, MPUPOIa CHIIBI).

5. Kunemarnueckue GopMyiibl pABHOMEPHOTO M PABHOYCKOPEHHOTO TPSMOJIMHEHHOTO IBUKCHHUS.
JluneitHasi CKOpOCTh, yCKOpeHHe, iepeMenieHre. CpeiHsisi 1 MTHOBEHHAs: CKOPOCTb.

6. MomMmeHT cuiibl. MOMEHT MHEPITMH MaTepUaIbHOM TOYKH U Tesla. OCHOBHOM 3aKOH JMHAMUKU
BpallareabHOro IBMKEHU. MOMEHT UMITyibca. 3aKOH COXPaHEHUs] MOMEHTA UMITYJIbCA.

7. YTnoBoe mepeMeIeHre, yrioBas CKOpOCThb M YIJIOBOe yeKopeHue. KnnemaTtuueckue popmysnbi
PaBHOMEPHOT'O ¥ paBHOYCKOPEHHOTO BpanieHusl. CBsi3b JMHEUHBIX U YITIOBBIX XapaKTEPUCTUK
JIBYKEHHS.

8. BpamarensHoe arkenue TBepaoro tena. Kauenue tena. @opMysibl KHHETUUECKOM SPHEPTUN
BpAILAIOIIETOCS 1 KaTSIIErocs TBepaoro tena. [IpuHimi paboThl yCTaHOBKH. 3aKOH COXPaHECHUS
SHEPruu sl MasiTHUKa MakcBeia.

9. MomeHT cuiibl. MOMEHT MHEPITMH MaTepUaIbHOM TOYKH U Tesia. OCHOBHOM 3aKOH JMHAMUKHU
BpallareabHOro IBMKEHU. MOMEHT UMITyibca. 3aKOH COXPaHEHUS] MOMEHTA UMITYJIbCa.
OCHOBHO# 3aKOH TMHAMUKH BPAIIaTeIbHOTO JBMKEHUS Yepe3 MOMEHT UMITyIIbca Tena (B
000OITIICHHOM BHJIE).

10. Kunematuueckue GopMyibl pABHOMEPHOTO U PaBHOYCKOPEHHOTO MOCTYMATEILHOTO IBUKEHUSL.
JIuneliHoe nepeMeleHue, CKOpOCTh U yckopeHre. HopmanbHOe M TaHr€HIIMAIbHOE YCKOPEHHE.
JluddepeHnmanbHpIe CBSI3M TMHEHHBIX XapaKTEPUCTUK ABYKCHUS (Uepe3 MPOU3BOIHBIC).

11. Kunematuueckue opMyibl pABHOMEPHOTO U paBHOYCKOPEHHOTO BPAATEIbHOTO IBUYKEHHUSL.
YrioBoe nepemMelieHne, Ckopocts 1 yckopenue. JuddepeHmansHabie CBI3U yriIoBbIX
XapaKTEePUCTUK JBIKEHUS (depe3 Mpou3BoIHbIE). CBSI3b TMHEHHBIX U YTTIOBBIX XapaKTePUCTHK
JIBUOKEHHS.

12. Mexanuueckas sHeprus. [loTeHanbpHas u KuHeTHueckas sHeprust. Kunernueckas sHeprus
MOCTYIATEILHOTO U BPALATEIbHOTO ABUKEHUS TeNa. 3aKOH COXPAaHEHUs SHEPIUU Tena,
CKaTBIBAIOIIETOCS C HAKIIOHHOM IIJIOCKOCTH.

13. Bunpl Mmexanudeckoii sHeprun. GopMyIibl TOTEHIUAILHONW SHEPTHUH (IS CHUITBI TSHKECTH M CHITBI
yrpyroct). @opmyIibl KHHETUYECKOM SHEPrvH (711 MOCTYMATENbHOTO U BpaIllaTeIbHOTO
JBYOKEHUS). 3aKOH COXPaHEHUs MOJTHOW MEXaHUYECKOU SHEPTUU.

14. PaboTa mexaHn4eckoi cuibl. @opmyna CBS3U pabOThI CUIIBI TPEHHSI C U3MEHEHUEM MaKCUMAITbHON
MOTEHIUAILHOM 3Hepruu mapa. [TpuHimm paboThl yCTAaHOBKH IO UCCIIEOBAHHUIO CHITBI TPEHUSI.
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15.

16.

17.

18.

19.

20.

n o s

o ok

10.

Buiet Tpenust. Cria TpeHuUs! CKOTbKEHUS, KAYeHHs ¥ TTOKOsI: (POPMYIIbI, CBOMCTBA, KOI(D(PHUIIUESHTHI
TPEHUS U CTIOCOOBI UX YMEHBILICHUS.
Teuenue xxuakoctu. Jluanu Toka. TpyOka Toka. YcraHOBHBIIIEECS TEUCHUE KUAKOCTH. PexiMbI
TEYEHUSI )KUAKOCTH U UX XapakTepHble ocodeHHocTH. Uncno Peiinomnbaca.
VYpaBHEHHE  HEPA3PHIBHOCTH. VYpaBHenue  bepnymm. Cocrapnstomiye  J1aBJICHUSA
(ruzmpocTraTHyecKoe, CTaTUYECKOE, JUHAMMUYECKOE) U NPUYMHBI MX BO3HUKHOBEHMS. YpaBHEHHE
bepHymm 114 ropu30HTAIBHON TPYOKU.
Bsizkoctb. KoadduimmeHTsl TMHAMUYECKOW M KHUHEMATHUECKON BSI3KOCTH. 3aBHCUMOCTH BSI3KOCTH
KHUJKOCTEH ¥ ra30B OT TEMIIEPATyPhI U €€ Ka4eCTBEHHOE OObSCHEHHE.
3akoH Ilackams. Jlanenue cronba xumkoctd. Cra Apxumena. YCIOBUS TUIaBaHUS Tea (TeJo
TOHET, BCIUIBIBAET, YPABHOBEILIEHO B KUJIKOCTH).
WneanbHast xuaxoctsb. Bsskocts. [logbemHas cuima M 1000BOE CONMPOTHBICHHUE, NMPUYMHBI MX
BO3HUKHOBEHHUS

Bonpocs! no pazaeny 2.
[pyxunHsii MasTHUK. @opmyna Tomiicona ans nepuoja konedaHU MPYKMHHOTO MasTHHKA.
3aKOH COXpaHEHUs SHEPTUH i KoJieOaHUM NPYKUHHOTO MasiTHUKA.
JuddepenunanbHoe ypaBHEHHE TapMOHUYECKHX KOJI€OAHMH MPYKMHHOTO MAasTHHKA U €ro
pemenue. [lepuon, yacroTta, Kpyrosas (IIMKJINYECKas ) 4aCTOTa, aMILTUTY/a, (ha3a KoJIeOaHUH.
3akoH ['yka B muddepennuanbHoil U uHTErpanbHoi ¢popme. OTHOCUTENbHAS U a0CONTIOTHAS
nepopmarnus. Mexanndyeckoe HamnpsbkeHue. Jluarpamma pactsikeHus. llpenenbHble TOUKH Ha
arpamMme pacTsKeHHUs.
dusndeckuit 1 MaTeMaTHIeCKU MasITHUK. [IpuBeneHHas JiinHa PU3NYECKOTO MasSTHHKA.
®dopmyrna nepruoaa KoiaedbaHuit PU3NIECKOro U MaTeMaTHIEeCKOTO MasiTHUKA.

Bonpocsl no pasaeay 3.
[TapameTpsl coctosiHusA raza. TepMoIMHAMUYECKUH TPOLECC U PABHOBECHE.
Vpasnenue Knanelipona u MenaeneeBa-Knaneiipona.
W3omnpoueccrl (Juisi Kaka0ro H30Mpoliecca AaTh OIpeNeieHHe, 3amucarh 3aKOH, MOCTPOUTH
rpaduku B koopauHatax PV, PT u VT).
[IepBoe Hauano TEpMOAMHAMUKH, €T0 IPUMEHEHHUE K n301poneccaM. MoJsIpHbIE TEMJIOEMKOCTH.
VYpasuenue Maiiepa. Koaddunuent Ilyaccona.
AnmnabaTHblii iponecc (3amucaTh GopMyity, MOCTPOUTh rpaduk B koopauHarax PV u onucarte
OTJINYHE OT U30TEPMBI).
[ToBepxHOCTHOE HATSDKEHHE U MEXaHM3M ero obpaszoBaHusi (cM. MeToauuky). CMauyuBaHHe.
Kanwmnsipueie siBneHust.
OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOM Teopun. Maeanbublii ras. [llkana kenpBrHa
u Lenbcus.
KII] TermoBoro apuratess U uaeaibHor MamuHbel KapHo.
Peanbubiii ra3. Ypasuenue Ban-/lep-Baasnbca.

Bonpocsl no pasaeay 4.
HamnpsikeHHOCTP M MOTEHIMAN 3JEKTPOCTATUYECKOTO TMOJIsS, CBSI3b MEXIy HUMHU. CHIIOBBIE
JIMHUU ¥ SKBUIIOTECHIIMAJIbHBIE IOBEPXHOCTH, UX B3aUMOCBs3b. BekTtop rpaauenta. Ilpunuun
CYIIEPIIO3UIMU TOJIEH.
Teopema ["aycca 1st 2I€KTPOCTATUUECKOTO TOJIS B BaKyyMe U BeriecTBe. Pabota momst. Teopema
O LUPKYJISUN BEKTOPA HAMPSY)KEHHOCTH.
[IpoBOAHMKH B 3JIEKTPOCTATHYECKOM IOJIE. YCJIOBUE PABHOBECHUsS 3apsiioB B IPOBOJIHUKE.
JIMBIIeKTpUKU B 3JEKTPOCTATHYECKOM moJje. Tumnsl ausnekTpukoB. [lonsipuzanus u ee BHUIBL
[Tonsipn30BaHHOCTD, AUAIEKTPUUYECKAs MPOHUIIAEMOCTh U BOCHPUUMUUBOCTb. DJIEKTPUUECKOE
CMEILICHHUE.
DIEeKTPOEMKOCTh MTPOBOJHUKA U KOHJIeHCaTOpa. CBsA3b HANPSIKEHUS U HANPSKEHHOCTH, CBSI3b
3apsjia ¢ HalpsKEHUEM B KOHJIEHCATOPE.
EMmkocTs mnockoro konaeHcatopa. CoeaMHEHHUs] KOHAEHCATOpOB (cxeMa u (HOPMYIbI JUis
pesynbTupyomux 3HadeHuit q, U, C). DHeprust 3apsyK€HHOTO MPOBOJHUKA, KOHAEHCATOpa.
OObeMHas MI0THOCTh SHEPTUH.
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10.

11.

12.

13.

14.
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10.

o

[IpoBOJHUKH B 3JIEKTPOCTATUYECKOM I0JI€. YCIOBHE PaBHOBECHS 3aps/iOB B IPOBOJHHKE.
JIMPNEKTpUKN B AJIEKTPOCTATUYECKOM TTose. Tumbl AU3IEKTpUKOB. [losspu3anus u ee BUIBIL.
[Tonsipu30BaHHOCTD, JUAIEKTPUUECKAsl IPOHUIIAEMOCTh U BOCIIPUMMYUBOCTD. DJIEKTPUUECKOE
CMEILICHHUE.
@dopmyna CONPOTHUBIEHUS IPOBOJOYHOIO IPOBOJHUKA. 3aBUCHUMOCTb CONPOTHUBIICHUS
IIPOBOJIHMKA OT TEMIEpaTypbl U €€ KauyecTBEHHoe oObscHeHue. 3akoH Jlxoyns - Jlenna
(uHTerpanpHas u nupdepeHumranbHas Gopma).
3akonbl OMa B MHTETpaIbHOU PopMe (11 HEOTHOPOJHOTO y4acTKa LETH, IJIs1 OJHOPOJIHOTO
ydacTKa Ienu, IS 3aMKHyTOoW (moJsiHOM) 1ienu). 3akoH Oma B muddepeHnuansHoi Gopme.
Coenunenns pe3uctopos (cxema u popmyinsl st U, I, R).
[IpaBuna Kupxroda. Y3en nenu, He3aBUCUMBIN KOHTYp, MPaBUJIa PACCTAHOBKU 3HAKOB. 3aaadya
Ha mpuMeHeHue npasui Kupxroda.
3akoH J[xoyns — JleHna B umHTerpanbHoi M quddepeHunanbHoi popme. MoImHOCTE TOKA.
@OopMyIIbI ITOJTHOW U MOJIE3HOM MOITHOCTH B AekTpuueckor nenu. KIIJI ncrounnka toka.
Coenunenus pesuctopoB (cxema u Qopmynsr mis U, I, R). dopmyna compoTuBieHus
IIPOBOJIOYHOTO MPOBOJIHUKA. 3aBUCUMOCTb COIIPOTUBJICHHS IPOBOJAHUKA OT TEMIIEPATYphl U €e
KauecTBEHHOE 00bsicHeHue. CBEpXIPOBOAUMOCTD.
[TonynpoBOAHUKH, UX OTJIWYHE OT MPOBOJHUKOB U JUAIEKTPUKOB. DIIEKTPOHHAS U JbIPOYHAs
MIPOBOJMMOCTH B TIOJYIIPOBOIHUKAX. MexaHnu3M 00pa30BaHus AbIPOK.
CobcTBeHHast U MPUMECHAs MPOBOJUMOCTh B IMOJYNPOBOAHUKAX. [lomynpoBogHuku p- U N-
TUIIA, UX TIOJTyYECHHE.
[TonympoBoaauKOBEIN Anoa. OcCoOEHHOCTH paboOThl AMOJAa B MPOMYCKHOM M 3alOpPHOM
HanpasjeHUH. TpaH3ucTop.
Bonpocsl mo pasugeay 5.
MarunuTHO€ 1noJIe, €ro XapakTepucTuku. CUI0BBIE TMHUU.
Cuna Jlopenua u cuna Amnepa. 3akoH bruo-Casapa-Jlannaca. MarauTHoe noJie 3eMJid.
OCHOBHBIE TIOJIOKEHHS] TEOPHUH JIEKTPOMArHUTHOTO noJist MakcBesuia. YpaBHeHus MakcBesa.
Teopema o mupkymsiuun Bektopa B. Teopema ["aycca uist MarHuTHOTO TOJISI B BAKYYME.
3amaya Ha NPUMEHEHHE MpaBUjIa MPABOrO0 BUHTA (MarHUTHOE MOJIE MPSMOTO MPOBOJHUKA U
KPYTrOBOTO BUTKA) U TIpaBuJja JIEBOW PYKH (HAIIPABJICHHUE CHII).
®eppo-, napa- U JMaMarHeTUKU, UX OTJIMYUTENIbHBIE 0cOOeHHOCTH. Mexanu3Mm GopMUpOBaHUs
OCTaTOYHOW HaMarHM4eHHocTH Yy deppomarHetukoB. Jlomensl. Touka Kropu. Ilerns
rucTepesuca.
MaruutHoe noJie. [lotok BekTopa B.
SIBneHue ANEeKTPOMAarHuTHOM UHAYKIMH U caMouHaykuuu. [Ipasuno Jlenna.
HamarununBanue marnetukoB. Makpo- u Mukpotoku. Hampsbxkennocts H u mnaykuus B
MAarHUTHOTO MOJISI, UX B3aUMOCBS3b.
MarnuTHas IpOHUIIAEMOCTh U BOCIIPUUMUYUBOCTb. TeopeMa o upKyasiuuu Bekropa H.
Bonpocsl no pasaeay 6.
3aKOHBl  OTpPaKEHUsT W  MPEJIOMIIEHHUS CBETOBBIX BOJH. 3aKOH MPSIMOJIMHEWHOTO
pacnpocTpaHeHus: CBeTa. 3aKOH HE3aBUCHMOCTH CBETOBBIX IMy4YKOB. JIMH3bI (BUbI, OCHOBHBIE
y4ad, Gopmyia JTUH3HI).
OTHOcUTeNbHBIA U aOCOJIIOTHBIN MOKAa3aTeNH MpeloMiieHus. SIBlieHHe MOJHOTO BHYTPEHHEro
oTpaxkeHus. [{ucnepcus cera.
[Tonsipu3oBanHelii cBeT. Bunael nosgpusanuu. Yron u 3akoH bproctepa. 3akoH Manmroca.
[ToBOPOT MIOCKOCTH MOJSPU3ALINH.
WNnTtepdepentus u nudpakinus cBera. YCIOBUS BOZHMKHOBEHUS HHTepdepeHuuu. bemnblii u
MOHOXPOMATHYECKHI CBET. YCIOBHS MAaKCHMyMOB M MUHUMYMOB. Pa3HocTh (a3 u pasHOCTH
xoJa.
Omnpit FOHra. MIHTEepdepenins B TOHKUX TUIeHKaX (X0 nydeid). [IpocBeTieHre ONTHKY.
Konwa HetoToHa, X0 uHTEpEepupyIonuX Iydei u HaOnrogaeMas KapTuHa B OTPAKEHHOM U
IIPOXOJIALIEM CBETE.
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10.
11.

12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

Hudpaxmus. [punnun [roiirenca-®@penens. Teopus 30n Openens (pUCyHOK pacrpeneneHus
30H Ha BOJIHOBOH MOBEPXHOCTH, (hopMyIna paauyca 30H OpeHerns).

Judpaxiys Ha KPYriaoM OTBEPCTUU M JUIMHHOM IIEIH.

JudpaknuonHas pemerka. YcCIOBHE TJABHBIX MakKCUMYMOB ¥ MHUHUMYMOB ISt
mdpakMoHHON pereTku. JudpakinoHHas KapTHHA B MOHOXPOMAaTHYECKOM U OEJIOM CBETE.
Pazpemaromas cnocoOHOCTh AU(PAKIUOHHOHN PEIIETKH.

KopmyckynsipHO-BOJIHOBOH Tyanu3M cBeta. KBaHT cBeTa. DHeprus, Mmacca U IMITyJIbC (pOTOHA.
SBnenue ¢dotorddexra. Bunmer ¢porodrddexra. I[lpuHnmnm padoTbl MOTYIPOBOIHUKOBOTO
¢dorosnemenTa.

VYpaBuenue DitHmTeiHa 1151 BHemHeTo potodddekra. Kpacuas rpannna pororddexra. Padora
BbIXOJIa 3JIEKTpoHA. 3akoHbl CToNETOBA.

Crnektp. Bunpl ciexktpoB. CnekTpsl ucnyckanus ¥ norjoueHus. CrieKTpaibHbIi aHAINU3 U €ro
MIPUMEHEHHE.

Mogens aroma Pesepdopaa — bopa. IToctynatst bopa.

OO0pa3oBaHue crieKTpa U3llydeHus aToMa Bojgopoa. Popmyna banbmepa.

Crnektpanbnble cepun Jlaiimana, bansmepa, [lamena.

SABnenne ¢dorodrdpdexra. Bunet poroapdexra. IlpuHnmn paboThl  BaKyyMHOTO U
ra30HaroJIHEHHOTO (POTOAIEMEHTA, UX BOJIBT — aMIIEPHbIE XapaKTEPUCTUKU.

TemoBoe u3nydeHue u ero ocooeHHocTu. CriekTpanbHasi UCIyCKaTelbHasl U MOTJIou[aTeNbHas
crocoOHocTh. MIHTErpanbpHas s3HepreTuyeckasl CBETUMOCTb.

AoGcomroTHO uepHoe Teno. Cepoe Teno. 3akoH Kupxroda.

3akon Credana — bonbumana. 3akoH Buna. ['paduk 3aBHCUMOCTH HUCIYCKaTeIbHOU
CIIOCOOHOCTH Tejia OT JJIMHBI BOJIHBI IIPU Pa3HbIX TEMIIepaTypax.

[Toctynatel bopa. O6pa3zoBanue criekTpa U3Iy4eHHs aToMa BOJIOPO/a.

HepequL BOIIPOCOB, BBIHOCHUMBIX Ha ITPOMCIKYTOUYHYIO aTTCCTAILIUIO (3a‘IGT,

9K3aMEH)
BonpocsI k 3a4ety (2 cemecTp)

Paznea 1 «Puznyeckre OCHOBBI MEXAHUKI

1.

2.

o

10.

11.
12.
13.

14.

[pemver puznku. Metoas! ¢puzrdeckoro uccnenoBanus. Posb GH3MKY B pa3BUTUH TEXHUKU U BIMSIHIE
TEXHUKH Ha Pa3BUTHE (PUUKH.

Mexannueckoe JBIKEHHE Kak mpocTeifinas dopma aBrkeHuss marepud. Kiaccudeckas MexaHUKa.
[IpocTpancTBO 1 BpeMs B KJIaCCUYECKON MexaHuke. Du3rdyeckue MOJIENu.

Kunemarnueckoe onucanue qrbkeHust TOUKU. CKOPOCTh U YCKOPEHHUE MPU KPUBOJIMHEHHOM JBHYKEHH.
HopmanbHoe 1 kacatenbHOe (TaHTeHIMATIBHOE) YCKOPEHHUSL.

JIB/bKeHNE TOUKH IO OKPY)KHOCTH. BEKTOpbI yIJOBOW CKOPOCTH W YIJIOBOrO YcKopeHus.. CBsi3b
JIMHEHHBIX CKOPOCTEH U YCKOPEHHH C YTIIOBBIMH CKOPOCTSIMU U YCKOPEHUSIMHU.

Junamuka. Mexannueckasi cucrema. Cuma. Macca u ummynbe. CoBpeMeHHasi TPaKTOBKA 3aKOHOB
Hetorona. Cuiibl B MEXaHUKE.

Nmrtynbe crcTeMbl MaTepHaIbHBIX TOUEK. 3aKOH COXPAHEHUSI UMITYIThCA.

O6o6mmenHass gopmympoBka |l 3axkona Hetotona. 3akoH BcemupHOro TsroteHus. Llentp macc
MEXaHUYECKOM CUCTEMBI, 3aKOH JBHKCHHS IIEHTpa Macc. [[BHKeHHe Tel C TepeMEeHHON MacCoil.
DHeprusi Kak YHHUBEpPCAIbHAS Mepa PasfiMyHbBIX (OpM JBIDKEHHS W B3auMOJeWcTBUs. PaboTa CHITbL
KoHcepBaTHBHbIE 1 HEKOHCEPBATUBHBIE CUITBI. MOIITHOCTB.

Kunernueckast sHeprust MexaHnaeckoi cucteMsl. [loTeHnmansHas sHeprusi.

3aKOH COXpaHEHUsl SHEPIUM B MEXaHUKE. Y apbl.

MowmenTt nnepuuu. Teopema Illrelinepa.

MowmeHT cuibl. OCHOBHOE YpaBHEHUE JUHAMHKYU BPALIAaTeILHOTO JABMKEHUS TBEPOTO TeTa.
Kunernueckast sHeprysi BpaIllarolerocsl U KaTsiierocss Teepaoro Tena. PaboTa mpu BpaiarensHOM
JIBVDKEHUH.

MoOMEHT UMITylIbca MaTepPHATBLHON TOYKH, MEXaHUYECKOW CUCTEMBI M Tella. 3aKOH COXPaHECHHUS
MOMEHTA UMITYJIbCA.
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15. OcHOBHOE ypaBHEHHE JMHAMUKHM BpAIIaTEIbHOIO ABM)KEHMSI TBEPAOIO Teja B 000OIEHHOM
BHJIE. 3aKOH COXPaHEHHUsI MOMEHTA UMITYJIbCa.

16. ledopmanus B TBepaoM tene. 3akon ['yka. Koaddunuent Ilyaccona. Jfuarpamma pactsikeHus.

17. T'unpocratuka HecKUMaeMon >KuAKocTH. [laBneHue cronba sxuakoctu. Cuna Apxumena. Y cinoBus
IUIABaHUS TEl.

18. CranmoHnapHoe Te4YeHHE HCATBLHOW JKUAKOCTH. YPAaBHCHUE HEPa3pbIBHOCTH. YPaBHEHUE
beprymn.

19. Bs3rocts xuakocTy. Pexximbl Tedenmst. Yuceno PeiiHombca. MeTo bl onpeieieHns BA3KOCTH.

Pa3nen 2 «KonebaHus U BOJHED)

20. Kmaccuukanust konebaHuidl. YpaBHEHHWE TapMOHUYECKHX KoJieOaHmil. MexaHU4ecKue
KoJebanus. DHeprus koiebanuii. [[uddepeHnnanbHoe ypaBHCHHE TAPMOHUYECKUX KOJICOaHHIA.

21. MasTHHKH.

22. CBoOoHBIC 3aTyXaromiue Kojiebanus. BeiHykIeHHbIe KojieOanus. Pesonanc.

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

Paznen 3 «MonekynspHas Gu3nuka U TEPMOTUHAMUKA)

24. CTaTUCTUYECKUH W TEPMOJMHAMHYECKUN METONbsl HccienoBanus. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KHHETUYECKOW TEOPUHU HICabHBIX Ta30B. TemmeparypHas mkana llenbcus u
KenbBuHa.

25. CpemHsiss  KMHETHYECKash DJHEPrus MOJICKYI. MOJIeKYISIpHO-KHHETHIECKOE  TOJIKOBAHHE
a0COTIOTHON TeMIEePaTypHl.

26. Pacnipenenenne MakcBelnia MOJIEKYIT HCATLHOTO rasa.

27. Pactipenenenue bonbpimana u 6apomerpudeckas Gopmyna. CpelHee YHCIO CTOJKHOBEHUH U
CpenmHssi ITMHa CBOOOTHOTO mpobera.

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

29. Ilepoe Hawano TtepMoauHamMuku. Pabora raza. TermmooOMeH, KOJMMYECTBO TETUIOTHI.
BryTpennsis sHeprus uacaibHOro raza. Yucio cTeneHeil cBo00IbI.

30. [Ipumenenue epBoTo HavYaJIa TEPMOJMHAMHKH K U30TpoIieccaM. AnuabaTHBIN Tporiece.

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

32. Hukubl. Tepmuueckuit KITJ] nukma. TeroBeie IBUraTeny, X0JI0IWIbHBIC MAIIMHBL. TeopeMa
Kapno. [{ukin Kapno u ero k.1m.a. Bropoe Hayajio TepMOJIMHAMUKH.

33. O6parumbie U HeoOpaTumble mpoiiecchl. DHTporus. HepaBenctBo Knaysmyca. Onpenenenue
SHTPONUN PABHOBECHON CHCTEMBI Yepe3 TEPMOJMHAMHYECKYI0 BEPOSTHOCTb MAaKpPOCHCTEMBI.
Teopema Hepucra-Ilnanka.

34. Cuibl U IOTEHIMATIbHAS YHEPTHSl MEXKMOJICKYISIPHOTO B3auMOIeHCTBUA. Y paBHeHne Ban-nep-
Baannca. M3otepmbl Ban-nep-Baanbca u skcriepuMeHTanbHbIE H30TEPMBI.

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

Pasnen 4 «DiekTpuuecTBo»

36. DnexkTpuyeckue 3apsibl. 3aKOH COXpaHEeHHs 3apsfoB. BsaumopeiicTBue 3apsnoB. 3aKoH
Kynona.

37. DNEeKTpOCTaTUYECKOE TIOJIE, €ro XapaKTepUCTUKU. ODKBUIOTECHIMATIbHBIE MOBEPXHOCTU U
CWJIOBBIE IMHUU DJIEKTPOCTATHUECKOro NoJst. [IpuHIun cynepno3uiyu nomuei.

38. IloTok BeKTOpa HAMPSKEHHOCTHU AJIEKTpocTaThdeckoro mosst. Teopema [aycca (st Bakyyma).

39. TIloTeHmanbHbII XapakTep dMeKTpocTaTuyeckoro nois. [lonsrue norennuana. Pacuer paboTsl
IpU TEepeMeIlleHUuu 3apsiia B dIeKkTpocTaThueckoM mone. Lupkynsmus Bektopa E
ANEKTPOCTATUYECKOTO TOJIS.

40. Onpenenenre pa3HOCTH MOTEHIIUATIOB B AJIEKTPOCTATHYECKOM ToJjie. CBs3b HAMPSKEHHOCTH U
noTeHnuana. ['pagueHT noTeHmnuana.

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

42. Emxocth koHAeHCcaTopoB. CoeTMHEHHs] KOHEHCATOPOB. DHEPTHs 3apsHyKEHHOTO KOHACHCATOPA.

43. DHeprus dMeKTpocTaTudeckoro moist. O0beMHast INIOTHOCTh SHEPTUH TOJIS.
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44,

45.
46.
47.
48.
49,
50.
51.
52.

53.

Tunel  nuonextpukoB. llosmsgpuszanus IHUAIEKTPUKOB U €€  BuUAbL  [lonspu30BaHHOCTH
TUBIEKTPUKOB.  JludnekTpuueckas  BOCHPUMMYMBOCTH M IPOHHUILIAEMOCTb.  Bekrop
IEKTPUYECKOTO CMELLEHUS.

CBoOomnbie U cBsi3aHHBIE 3apsiapl. Teopema ITaycca ans mosis B JAMAJIEKTPHKE.
CerHeTosnekTpuku. DIEKTPUUECKOE 0JI€ B OJHOPOIHOM JUAJIEKTPHUKE.

[ToCTOSAHHBIN 27EKTPUUYECKUI TOK, YCIIOBHUS €r0 CYLIECTBOBAHUS U OCHOBHBIE XapaKTEPUCTUKH.
Croponnue cuibl. [lonstue 3C u HanpspkeHUsI.

ConpoTuBieHHe NPOBOJIOYHOTO MpoBOJHUKA. CoeIuHEHUs MPOBOJHUKOB. TemmeparypHas
3aBUCHUMOCTb COIIPOTUBIICHUS U €€ KaUeCTBEHHOE 00bsicHEHHE. CBEPXIIPOBOIUMOCTb.

3akon Oma B MHTETpaJIbHOU (hopMe Isl OAHOPOJIHOTO U HEOHOPOIHOTO YYACTKOB LICTIH, IS
ITOJTHOW LIETIH.

[TpaBmina Kupxroda.

3akon Ixxoyns — JIenna B uaTerpansHoit opme. MoImIHOCTH TOKA.

3akon Oma u JIxoyns — Jlenna B auddepennmansHoi popme.

DnexTpuueckuil TOk B Metasuiax. Kiaccuueckas teopus 35eKTponpoBoHOCTH. TOK B BakyyMme.
OMuccus eKTPOHOB. ['a30BbIe pa3psbl.

[TonympoBoauuku. 30HHAs Teopus TBepaoro Tena. CoOCTBEHHAs U MIPUMECHAs POBOIUMOCTh
MTOJIYIIPOBOJHUKOB. J(Ho1.

Bonpochl k 3k3ameny (3 cemecTp)

Pa3zpen 5 «Margetuzm»

54,

55.

56.
S7.

58.

59.

60.
61.

62.

63.

64.

65.

66.

67.

MarsuTHOE Moje M €ro XapakTepUCTUKH. Makpo- U MUKpPOTOKH. Bo3zaeiicTBHe MarHUTHOTO
MOJIsl HA PaMKy ¢ TOKOM W Ha TIPSIMOJIMHEWHBIN TPOBOTHUK C TOKOM.

CuioBbI€ JIMHUU MarHUTHOM MHAYKIMK. CUI0Basi KApTUHA MArHUTHOTO MOJISI TPSMOJIMHEUHOTO
MPOBOJITHUKA C TOKOM M KPYroBOro BUTKA. [[puHIMI Cyneprio3uiini MarHUTHBIX MOJICH.

3akon buo — Caapa — Jlamnaca.

Bo3nelictBrue MarHUTHOTO TOJIST HA ABWXKYyIIUica 3apsa. Cuna Jlopenua. JI[Bixkenue 3apsna B
MaraHutHoM noJie. Dddext Xomra.

BuxpeBo#i xapaktep MarHuTHOTO ToJisl. Teopema ['aycca m Teopema 0 LHMPKYJIAIUMU BEKTOpA
MAarHUTHOM MHAYKIUH (B BAaKyyMe).

HamarnnuuBanue  MarHetwkoB.  HampspkeHHOCT  MarHMTHOTO — mosisi.  MarHurtHas
MPOHUIIAEMOCTh U MArHUTHASA BOCIPUUMYHUBOCTbD.

JlnaMarHeTukH, mapaMarHeTHKH U eppoOMarHeTUKH.

Casa3b BexktopoB B u H. 3akoH mosiHOro Toka Jjisi MarHUTHOTO TOJIsl B BeniecTse. Teopema o
HUPKYJIAuu Bektopa H.

DnekTpomMariuTHas MHAYKIUS. D/]C MHIYKIMY B MOABUKHBIX U HEMOJBHKHBIX ITPOBOIHUKAX.
Bpawenue pamku B MarHuTHOM 11oJ1e. Toku Dyko.

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

PaboTa mo nepemenieHno MpoBOAHMKA C TOKOM B MAarHUTHOM I10JI€. DHEPTUsl MATHUTHOTO TIOJIS
B coJieHou ie. [IIOTHOCTh SHEPruu MarHUTHOTO TOJIS.

BuxpeBoe »snextpuueckoe mosne. Tok cmemenus. Cucrema ypaBHeHMii MakcBeina B
WHTErpaibHOi opMme.

Konebarenbubiit koHTyp. I[IpeoOpa3oBanme 5HepruM Ha pa3IUYHBIX dTamax KoJeOaHUs.
Huddepenunanbabie ypaBHEHUS CBOOOHBIX HE3aTYXAIOIINX U 3aTyXaroMINX KOoJeOaHUil B HEM
U UX pELIEHUS.

HuddepennnanbHoe ypaBHEHHE SJIEKTPOMAarHUTHONM BOJMHBI U ero pemieHue. CKOPOCTh
pacnipocTpaHeHusi BOJIHBI. Bekrtop VYwmoBa-lloiiHTHHra. DHepreTM4ecKue XapaKTepUCTUKU
ANEKTPOMAarHuTHHIX BOJIH. [lIkana 3JeKTpoMarHuTHBIX BOJIH.

Pa3zgea 6 «Onrukay

68.
69.

OnTuka. 3akoHbI reoMeTprueckoi ontuku. [lonHoe BHyTpeHHee oTpaxeHnue. JIMH3bI
Wntepdepennyst cBera. YClIOBUS BO3HUKHOBEHHMs HHTepdepeHuuu. MeToa BEKTOPHOM
JMarpaMMBl JJIsl CIIO’KEHUS IBYX UM HECKOJIBKUX BOJIH.
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70. [IpuHUIMT TOTyYeHUs] UHTEPPEPEHIIMOHHONW KapTUHBI. Y CIOBUS MakKCHMyMOB M MHHHMYMOB.
Paznocth (a3 u pazHOCTh X0/1a.

71. UnTepdepennus B Tonko meHke. Koabia HeioToHa.

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

73. dudpaxius Ha KpyraoMm oTBepcTui. Judpakuus Ha JUIMHHON IIENH.

74. ludpakiuuonnas pemerka. [naBHble MakcuMyMmbl. ['TaBHble MHMHUMYMBL. Paszperaromas
CIIOCOOHOCTB.

75. IlonspuzoBanublii ceeT. Bunpl nomnsipuzanuu. CriocoObl NOMyYeHUs HOJASIPU30BAHHOTO CBETA.

76. IIpoxokIeHHe €CTEeCTBEHHOTO CBETAa Yepe3 MoJisipu3arop U aHanmzatop. [1oBopoT miuockocTu
MOJISIpU3aLIU K.

77. lonspu3anus cBeTa NpPU OTPAKECHUH M TIPEIOMIICHHHM HA TPaHUIE IUAJIEKTPUKOB. 3aKOH
bprocrepa. [IBoitHOE JydenpenomMieHue.

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

79. CeeroBoe naBnenue. OnbiTel JIeObenera. ddexkt Kommnrona.

80. TermoBoe wu3nmydyenune. 3akoH Kwupxroda. AOcomotHO uepHoe Teno. 3akoH Credana-
Bonbivmana. 3akon Buna.

81. TeruoBoe m3nmyuenue. @opmyna Ilnanka. Pactipenenenue sHepruu B CIEKTPE U3ITYyYCHUS IO
4acTOTe M JUTMHE BOJIHBI.

Pa3nen 7 «KBanToBas ¢pusuka»

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

83. YpoBHU 3Heprum atoMa BoJ0opoa. KBaHTOBEIE Urcia: TIIaBHOE, OpOUTAIIEHOE, MATHUTHOE.

84. BoyiHOBBIE CBOMCTBa MUKpouacTHIl. JlmuHa BoJHBI Je bpoitns m ee cBolicTBa. BosiHOBas
byHKIIHS.

85. CooTHomienne HeomnpeaeneHnoctel ['eizenoepra. Ypasuenue llpeaunrepa.

Paznen 8 «Snepnas gusuka»

86. CoctaB aTOMHOTO sijipa. XapaKTePUCTUKH siapa. SnepHbie Cruibl. DHEprus cBs3u sapa. Jledexr
Macc. DHepreTudeckuid YQPEeKT AAepHON peaKIu.

87. PannoakTuBHOE M3ITy4yeHHE U €ro BUJbl. 3aKOH PaJIMOAKTUBHOTO pacnaja. SlnepHble peakiuu.
Henenue saep. Cuntes saep. [lonarue o 103UMeTpun U 3alluTe.

6.2. OnucaHue noxka3zarteJieid ¥ KpUTEpUEeB KOHTPOJISI yCIIeBAEMOCTH,
onucaHue MIKAJ OleHNBAHUS

Kpurepun onenku pemieHus 3ajaydl Ha KOHTPOJIBHOM paboTe, TpH 3alluTe
nabopaTopHOU paboTHI, HA IK3AMEHE:

o 5 0ansi0B BBICTABISIETCS CTYACHTY, €CIU B JIOTHUECKU BBICTPOEHHOM
pEIICHUH TIPABIIIBHO YKa3aHbl ()OPMYJIbI BCEX HEOOXOIUMBIX (PU3UUECKUX 3aKOHOB C
MOSICHEHUSIMU, CJIeJaHbl BCE HEOOXOJUMBbIE MaTeMaTHYEeCKHE MpeoOpa3oBaHus,
PUCYHKH (IIpYU HEOOXOIUMOCTH ), IOJTYYEH NMPABUIIBHBIN OTBET;

o 4 Oajya BBICTaBISIETCS CTYJIEHTY, €CJIIM B OTBETE YyKa3aHbl BCE
HeoOXomuMble (U3UYECKUE 3aKOHBI C TOSICHEHUSIMHU, TPHUBEACHBI PUCYHKH (TIpU
HEOOXOIMMOCTH), HO B TMOSICHEHUAX K (PU3WYECKUM 3aKOHAM WJIM B PHUCYHKE
COJIepKaTCsl HETOUHOCTH, WJTK JOMYIEHa MaTeMaTUYECKUe OKnOKa MPU pEUICHUH;

o 3 O0ajuia BBICTABISIETCA CTYIEHTY, €CJIM B OTBETE YyKa3aHbl TOJBKO
HE0O0XOoauMbIE (PU3MYECKUE 3aKOHBI WM PUCYHKH (IIpU HEOOXOIMMOCTH), WU B
3aKOHAX M PUCYHKE JOMYIIEHbI OIINOKY;

o 2 0aju1a - pelICHHE HE COAEPKUT OCHOBHOM IMOHSATUMHBIA anmapar Io
TEeMe 3aJa4u.
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JIist momycka K 3K3aMeHY CTYICHT 00si3aH PEIIUTh UTOTOBYIO KOHTPOJBHYIO
paboTy Ha OLIEHKY «3a4YET.

HroroBass oreHka TIO KOHTPOJBHOW paboTe «3aveT» WIH «He3ayeT»
oTmpeeNsieTCs TI0 CpeAHEMY OalTy 1o BCEM 3a/1aduaM BapuaHTa KOHTPOJIBHOU PaOOTHI:

0 - 2,4 6anya — «He3a4eT»;

2,5 -5 d6anioB — «3a4er».

Kpurepun oneHKr BOMpOCOB /JIs1 3aIUTHI JIA0OPATOPHBIX padoT:

o «3a4eT» BBICTABIIECTCA CTYJIEHTY, €CJIM B OTBETE Ha BOMPOC MPAaBUIBHO
yKa3zaHbl BCE HEOOXOIUMbIE (PU3MYECKHE 3aKOHBI W OMNPEIEICHUS C MOSICHEHUSMH,
NPaBWIbHO OINHUCAaHbl SIBJIEHUS WJIM B OTBETE COJAEPKATCS HE3HAYUTEIbHBIC
HETOYHOCTH;

o «He3a4eT» - OTBET HE COJACPKUT OCHOBHOW MOHATHHHBIN ammapar 1o
TEME BOIpoca

Jlist pomycka K 3K3aMEHY CTYIAEHT O0O0si3aH 3alllUTUTh BCE BBINIOJHEHHbIE
nabopaTtopHbie pabOThI HA OLICHKY «3a4eT.

Wrorosas oreHka mo 3amure J1adopaTopHOM paboThl «3a4eT» UIN «He3auyeT»
ornpejensieTcss mo cpeaHemMy Oamty pemeHus 3-X 3aaad mo teme pabotel: 2,5 — 5
0as10B — «3aueT»; 0 — 2,4 0aj171a — «He3a4YeT» U OTBETAM C OIICHKOM «3adyeT» Ha
BOMPOCKHI IS 3allluThl JabopaTopHOil paboThl. MTOromasi oOlieHKa IO 3alluTe
nabopaTopHOM paboThI «3a4eT» COOTBETCTBYET PEIICHHUIO 3a/1a4 U OTBETY Ha BOIIPOCHI
JUTSE 3aIIUTHI 1a00paTOPHOM PabOTHI C OLIEHKAMH «3a4eT.

J1J1st BBITIOJTHEHUS M 3aIUThI JJAOOPATOPHBIX PabOT CTYAEHTHI pa30MBAIOTCA Ha
Manble Tpynnbel 1mo 4 - 6 denoBek. Kakmass rpynma BBIMOJTHSET Ha 3aHATUU
UHAUBUAYATbHYIO JabopaTopHyto padoty. [Ipu 3amure n1adboparopHoit paboThl Maioi
IPYNIION OTBETHI KAXkI0T0 CTYACHTA OLIEHUBAIOTCS IO KPUTEPUSIM UHIUBHUIYAIBHO.

Kpurepun olieHKH BOPOCOB K IK3aMEHY:

o 5 6annoB BBICTABISIETCS CTYIEHTY, €CIU B JIOTUYECKH BBICTPOCHHOM
OTBETE€ Ha BONPOC MPABHIBHO YKa3aHbl BCE HEOOXOAMMBIC (PU3MUYECKHE 3aKOHBI U
OTIPEJICIICHHs C TOSACHEHUSIMHU, TPABUIILHO OMHCAHBI SBJICHUS, MPEACTABICH BBIBOJ]
OCHOBHBIX (DOPMYII B COOTBETCTBUU C U3NI0KEHHBIM JICKIIMOHHBIM MaTepUaJIOM;

o 4 Oajuyia BBICTaBISIETCS CTYJEHTY, €CJIIM B OTBETE YyKa3aHbl BCE
HeoOXxonuMble (U3HYECKHE 3aKOHBI W OMPENEICHUS C TOSCHCHUSIMH, OIHCAHBI
SBJICHUS, HO B TIOSICHEHHSIX K (PU3NYECKUM 3aKOHAM W OMPEICICHHSIM COJIEPIKATCS
HETOYHOCTH M (WJIM) SIBICHUSI ONMHUCAHBI C OMIMOKOW ¥ (WJTM) HE MPECTaBICH BHIBOJ
OCHOBHBIX (DOPMYII B COOTBETCTBUU C U3II0)KCHHBIM JICKIIMOHHBIM MaTepUaJIOM;

o 3 O0ajuia BBICTaBISIETCA CTYJEHTY, €CJIM B OTBETE YyKa3aHbl TOJBKO
He0OXoInMbIe PU3NUECKHE 3aKOHBI, OTIPEIeICHIS 0€3 MOsSICHEHNH (MU B TIOSCHEHUSIX
conepkarcsi OMmuOKM) W (WJIM) MPU ONKUCAHWUU SIBICHUS JOMYIICHBI OMUOKU (WiIn
OMHUCaHUE OTCYTCTBYET);

. 2 0aJsi1a - OTBET HE COAEPKUT OCHOBHOM MOHSITUWHBIN armapar 1o TeMe
BOIIPOCA.

JIns1 OlleHKHW 3HAaHWM, YMEHUH, HABBIKOB U (DOPMUPOBAHUSI KOMIIETCHIIUU IO
JUCLUUIUIMHE TPUMEHSIETCS.  TPaJUIMOHHAs CUCTEMa KOHTPOJISI U OIEHKH
YCIIEBAEMOCTH CTYIeHTOB. [Ipy UCTI0JIb30BAHUU TPAAUIIMOHHON CUCTEMBI KOHTPOJIA U

30



OLICHKHU YCII€BAEMOCTH CTYJIEHTOB UCIIOJNb3YIOTCS KPUTEPUHU BBHICTABICHUS OLIEHOK 110
YeThIpeX0aUIbHOW  CUCTEME  «OTIIMYHO», «XOPOIIO», «YyIOBJIETBOPUTEIBHO»,
«HEYAOBIIETBOPUTEIHHOY.

Ha sk3aMeHe cTyIeHT OTBeYaeT Ha JBa TEOPETUYECKUX BONPOCA, BKIOUYEHHBIX
B OWJIEeT, U pelaeT oAHY 3afady. buier u 3amauyy CTYIAEHT BBHIOMpAET CIIy4ailHO U3
KOMIUJIEKTa IIpeIJIaraéMbIX €My COOTBETCTBYIOIIUX MaTepuaaoB. MTorosas oueHka mno
HK3aMEHY BBICTABISIETCS MO CpeAaHell apudMeTHuyecKod OIeHKE OTBETOB Ha
TEOPETUYECKUE BOIIPOCHI U PEIICHUS 3a/1a4U.

Tabauua 7
Kpurtepuu oueHnBaHus pe3yJbTaTOB 00y4eHHUS AJIA CAAYHU IK3AMEHA
Ouenka Kputepuu oueHuBanus
OTnuaHO cpenHsisi apudMeThyeckas OIEHKa 10 OTBETY Ha

TEOPETUYECKHUE BOIPOCHI U PEIICHUE 3a1a4u - oT 4,5 10 5
OaJJTOB; KOMIETEHIIUH, 3aKPETIEHHBIE 32 TUCIUIUTMHOM,
c(hopMUpOBaHbI HA YPOBHE — BBICOKUI;

Xoporio cpenHsis apudMeTHUEeCKass OIeHKa 10 OTBETy Ha
TEOPETUUECKHUE BOIPOCHI U peIIeHUE 3aja4yu - oT 3,5 10
4,4  OGamnoB;  KOMIETEHIIMH,  3aKpeIUIEHHBIE  3a
JTUCUUIUIMHON, C(OPMUPOBAHBI HA YPOBHE — XOPOIIWN
(cpennuii)

Y 10BAETBOPUTENBHO cpenHsisi apudMeThyeckas OIEHKa 10 OTBETY Ha
TEOPETUYECKUE BOMPOCH U pEUIEHUE 3aJa4d - OT 2,5 1o
3,4 OamnoB;  KOMIETEHIWH,  3aKpeIUIEHHbIE 32
TUCIUIUIMHON,  cHOpPMHpOBaHBI HAa  ypOBHE  —
JIOCTAaTOYHBIHN

HeynoBneTrBopuTenbHO | cpemaHsis apudMeTHdeckas OIleHKa [0 OTBeTy Ha
TEOPETUUECKUE BOIIPOCHI U penieHue 3aaauu - ot 0 1o 2,4
0aJJI0B; KOMIETEHIINH, 3aKpEIUIEHHBIC 32 TUCIUILTUHOM,
He c(hopMUPOBAHBI

7. YueOHO-MeTOoaANYeCKOoe 1 MH(POPMALIMOHHOE 00eceYeHue TN CIUTTHHBI
7.1 OcHoBHas auTEpaTypa

1. Tpodumosa T.U. Kypc ¢usuku: yueOH. mocobue ais CTyA. YUPEKISHUN BBICII.
obopazoBanusa / T.U. Tpobumosa. — 23-e u3m., crep. — M.: M3gaTenbckuii MeHTP
«Axanemusi», 2017. — 560 c.

2. TpodpumoBa T.M. COopuHuk 3amay 1o Kypcy ¢us3uknm. YueOHoe moc. / T.H.
Tpodumosa. — 3-e uza. — M.: OO0 "Uzmarenbckuii nom "Onnke 21 Bex", 2003. — 384
c.

7.2 JlonoiHUTEJIbHAS JIUTEPATypa

1. Cagennes, U.B. Kypc dusuku: yuebHoe mocobue nns By3oB: B 3 Ttomax / M.B.
CaBenbeB. — 8-¢ usn., crep. — Cankrt-IletepOypr: Jlans, [0. 1.]. — ToMm 1: Mexanuka.
MonekynspHas ¢puzmka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9. — Texkcr:
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ANeKTpOHHBIM  // JlaHb: 2nekTpoHHO-OMOMMOTeyHas cuctema. —  URL:
https://e.lanbook.com/book/152453.
2. Casenbes, 1.B. Kypc ¢usuku: yuebHoe nocobue: B 3 tomax / U.B. CaBenbeB. —

6-¢ uzn., crep. — Cankr-lIletepOypr : Jlanp, [06. r.]. — Tom 2: DneKTpuuecTBO.
Kone6anus u Bonubl. Bonmnosas ontuka — 2019. — 468 c. — ISBN 978-5-8114-4253-
9. — Tekcrt: snekTpoHHbIN // JlaHb: 35ekTpoHHO-OMOAMOTeyHas cuctema. — URL:

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

3. Xycaunos, IIL.T". Kypc ¢usuku: Teopus, 3agauu U BOIpOCkl: yuebHoe nmocodue /
HI.T". XycannoB; Pocculickuii TocyapCTBEHHBIN arpapHbiil yHHBepcuTeT - MCXA
umenn K.A. TumupsizeBa (MockBa). — DIIEKTpOH. TeKCTOBbIE 1aH. — MockBa: PITAY-
MCXA wum. K.A. TumwupszeBa, 2021 — 464 c. — Pexum pocryna:
http://elib.timacad.ru/dl/local/s20210609.pdf.

4. KonorwmH, H.A. ®dusuka. Marepuanbl KOHTPOJIBLHOM pabOTHI JJisI CTYJIECHTOB
arpapHbIx HanpasieHuit noarotoBku. / H.A. Konorun, U.B. Jleskun, B.JI. [Tpumien;
Poccuiickuii rocynapctBeHHbIl arpapHbiii yHuUBepcuteT - MCXA wumenun K.A.
TumupsizeBa (MockBa). — DnekTpoH. TekcToBbie aH. — MockBa: PTAY-MCXA um.
K.A. Tumupsizena, 2021 — 154 C. — Pexum JloCTyna;:
http://elib.timacad.ru/dl/local/s20210715.pdf.

5. Xycaunos, III.I'. OcHOBBI MeXaHUKH U MOJIEKYJIsipHas (u3uka: yaeOHoe mocodue
/ HI.I". XycaunoB; Poccuiickuii TocyaapcTBeHHbIN arpapHblii yHuBepcuTeT - MCXA
uMmenu K. A. Tumupsaszea (MockBa). — DJIEKTPOH. TEKCTOBBIE JaH. — MockBa: PTAY -
MCXA wum. KA. Tumumpszera, 2020 — 146 c. — Pexum pocrymna:
http://elib.timacad.ru/dl/local/umo456.pdf.

6. Xycamno, IILI. DmekTpoMarHetusmM u BOJHBI: ydeOHoe mocoome / II.T.
XycanHoB; Poccuiickuil rocy1apcTBEHHbIN arpapHblii yHuBepcuteT - MCXA umeHu
K.A. TumupsizeBa (MockBa). — DJEKTpOH. TEeKCTOBble ngaH. — MockBa: PI'AY-
MCXA wum. KA. Tumumpszera, 2020 — 168 c. — Pexum pocrymna:
http://elib.timacad.ru/dl/local/umo457.pdf.

7. Konommun, H.A. ®u3uka. MaTtepuasl 11 pelieHuss KOHTPOJIbHOM paboThl. YacThb
1: yaebHO-MeTOomMueckoe nmocooue / H. A. Konomnun; Poccutickuii rocy1apcTBEHHBIN
arpapubiii yausepcuteT - MCXA umenu K. A. Tumupszea (MockBa). — DIEKTPOH.
TekcToBble 1aH. — MockBa: PTAY-MCXA um. K.A. Tumupszesa, 2018 — 215 ¢. —
Pexum moctyna: http://elib.timacad.ru/dl/local/umo315.pdf.

8. Konommn, H.A. ®usuka. Marepuansl 15 penieHus: KOHTPOJIbHOU padoThl. YacTh
2: yuebHO-MeToanueckoe nocodue / H.A. Konormn; Poccuiickuii rocyapcTBeHHBIN
arpapubiii yausepcuteT - MCXA umenu K. A. Tumupsazea (MockBa). — DIEKTPOH.
TekcToBble 1aH. — MockBa: PTAY-MCXA uMm. K.A. Tumupsizera, 2020 — 183 ¢. —
Pexxum noctyna: http://elib.timacad.ru/dl/local/lumo449.pdf.

9. Komnormmn, H. A. ®uszuka. Martepuanbl KOHTPOIBHOU pabOThl ¢ IU(PPOBBEIMU
KOMITETEHITUSMH JIJIs1 HampaBlieHni moaAroToBku cdepsl [T arpapHbix By30B : YueOHO-
meroanueckoe mocodue / H. A. Konormn, K. A. IN'opmikoB. — Mocksa : Poccutickmii
rocynapctBeHHsblil arpapabiii yauepcutetr - MCXA um. K.A. Tumupszesa, 2022. —
168 C. — Pexxum JIOCTYyTIA:
http://elib.timacad.ru/d1l/full/s08122022FizikaKonoplin.pdf.

10. Xycaunos, 1. I'. Jlekiuu mo ¢usuke. Yactep III. Ontuka. ATomHas ¢u3nka.
®usuka TBepaoro tena. dusuka aTOMHOro siapa U 3nemMeHtapHbix yactuu / 1. T
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XycanHoB. — MockBa: PoccuiiCKuid roCyIapCTBEHHBIM arpapHbld YHUBEPCUTET -
MCXA wum. KA. Tumwmpsszesa, 2023. — 305 c¢. — Pexum pocryna:
http://elib.timacad.ru/dl/full/s04072023fizika3.pdf.

7.3 HopmaTHBHBIE IPABOBbIE AKThI
He npenycmotpeno.

7.4 MeToau4eckne yKa3aHUs, PpeKOMEHIAlH U IPyrue MaTepuaJbl K
3aHATHAM

1. Mexanuka: meroguueckue ykazanus / B.JI. Ilpumen [u np.]; Poccuiickmii
rocyJapCcTBeHHbId arpapHblii yHuBepcuter - MCXA wmenun 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.

2. Konomun, H. A. TlorpemnocTtu pusnveckux nusmepennii / H. A. Konornun, C. A.
Mapunosa, M. B. IllectakoB. — MockBa: Poccuiickuii TOCy1apCTBEHHBIN arpapHbli
yauBepcuter - MCXA uMm. K.A. Tumupssesa, 2022. — 35 ¢. — Pexum npocryna:
http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

3. bamnaues B. A., beictpos I'. C., Imutpues I'. B., EpmioB A. [1. Mexanuka yacTtb
[: MeTonmuueckue ykazaHUsl MO BBIMOJHEHHIO JJabopaTopHbIX padoT. — M.: ®I'BOY
BIIO MI'AY, 2013. — 44c.

4. banutaueB B. A., beictpos I'. C., JImutpues I'. B., Epmios A. I1., Typkun A. B.
Mexanuka. MeTonrueckue yKa3aHus 10 BBITIOJHEHHIO JabopaTtopHbix pador. Y. II /
ITox obmieii pea. A. B. Typkuna. — M.: ®I'bOY BIIO MI'AY, 2013. — 48 c.

5. beictpoB I'. C., EpmioB A. Il., Xpammuna 3. B. DnextpudectBo. Metoauueckue
yKazaHus K JabopatopHbiM padotam. Y. I. — M.: BHUNT'uM umenu A.H.Koctsikona,
2016. — 48 c.

6. beictpo I'. C., Huxomaes C.H., Xpammuua 3. B. Dnexkrpomarserusm.
Mertoaudeckne ykazaHus K JlabopatopHbIM pabotam mo ¢usmke. Y. II. — M.:
BHUUI uM nmenn A.H.Koctakosa, 2016. — 60 c.

7. bammaueB B. A., beictpos I'. C., Imutpues I'. B., EpmoB A. I1., Typkun A. B.,
YenmnokoB b. M. Ontuka u artomHas ¢uszuka. MeToaudyeckue yKazaHus II0
BbITIONTHEHUIO J1aboparopubix padbot. Y. I / [Mox obme#t pen. A. B. Typkuna, I'. B.
Hmutpuesa. — M.: ®I'BOY BIIO MT'AY, 2013. — 50 c.

8. [lepeueHb pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTepHEeT», HEOOXOAUMBIX JIJISI 0OCBOEHHS TUCIHUIIINHBI

He npenycmotpeno.

9. [lepeyeHb MPOrpaMMHOTro odecnedeHusi 1 HHGPOPMAIMOHHBIX CIIPABOYHBIX
cucTeM

He npenycmotpeno
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10. Onncanue MaTepuaaibLHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOM 1JIs1
OCyLIeCTBJICHUs] 00PA30BaTeILHOIO MPOLEcCa M0 JUCIUILINHE

Tabmuna 10

Ceenenus 00 00eCIe4YeHHOCTH CIICHAJTU3MPOBAHHBIMY Ay M TOPUSIMH,
Ka0uHeTaMH, J1a00paTOpUAMHU

HaumeHoBaHue crieuaIbHBIX IOMeLeHUI U
MOMeIleHUH /ISl CAMOCTOATEJIbHOM padoThl (Ne
yueOHOro kopmyca, Ne ayiuTopun)

OCHaAIIEHHOCTh CNENHAJIbHbIX IOMEIEHUI |
NoMeIlleHUI 1JIs1 CaMOCTOATEIbHOM paﬁoTbI

VYyeOHast 1abopatopusi, ayTMTOPUS IS 1. Croun 21 mr.
MIPOBECHUS T'PYNIOBBIX U UHIUBUYaIbHBIX 2. Crynbs 39 mrT.
KOHCYJbTAIMH, TEKYIIETO KOHTPOJIS U 3. Jocka memoBast 1 mr.
MPOMEKYTOYHOM aTTeCTallNK1 4. Mxadwsr 2 mT.
(YVaeGusrit kopmyc Ne 28 aym. 301a) 5. TunoBoif KOMIUIEKT 000PYIOBaHUS
naboparopun «MonexynsipHas puznka u
TepMOJIUHAMUKay | 1IT.
(mEB.Ne410124000603107)
6. TumoBoOl KOMIUIEKT 000pYIOBaHMS
naboparopun «dusnueckre 0CHOBBI MEXaHUKN
1 mwr. (uaB. Ne410124000603116)
VY4eOHast aymuTopHst 1JIs1 TPOBEACHUS 3aHATUNA 1. IMapter 23 .
CEMHHAPCKOT0 TUIIA, TPYNIIOBBIX U 2. Crynbs lmr.
WHIUBUIyIbHBIX KOHCYJIbTAIlUN, TEKYIIETO 3. Crox 1 mr.
KOHTPOJISL U IPOMEKYTOUHOM aTTecTaluu 4. Jlocka menoBas lmrT.
(YVaeGnsrit kopmyc Ne 28 ayn. 3016) 5. HIkadsr 1 mT.
VYyeOHast 1abopatopusi, ayTATOPHS s 1. Croubr 20 .
MIPOBEJICHUS TPYIIOBBIX U UHIUBUYATbHBIX 2. Crynbs 29 wr.
KOHCYJIbTAIIMH, TEKYIIEr0 KOHTPOJIS U 3. Hocka menoBas 1 mr.
MIPOMEXKYTOYHOM aTTecTaluu 4. Ulkadwer 1 mrT.
(Yuebnbiit kopyc Ne 28 ayz. 302) 5. TumnoBoif KOMIIEKT 000pyI0BaHUS
naboparopuu «BoyHOBBIE TTpoLIeCCh» 1 MIT.
(uaB.Ne 410124000603118)
6. TumnoBoii KOMIUJIEKT 000pYIOBaHUS
naboparopun «INEKTPUYECTBO U MarHeTU3M» 1
T, (uaB.Ne 410124000603235)
Y4eOHas ayTUTOpUS AJIsl TPOBEACHUS 3aHATHIA 1. Cron 1 mrr.
JIEKIIMOHHOTO THIIA 2. Maptet 70 .
(Yuebnsrit kopryc Ne 28 aym. 304) 3. Crynbs lmrt.
4. Jlocka menoBas 1 mrT.
5. Kadenpa 1 mr.
6. Dkpan 1 mrT.
7. Ilpoextop 1 mT.
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YuebHaa nabopatopis, ayuTOpHs Ns

Mapvet 17 wr.

1.
MPOBEAEHHA TPYNINOBLIX H HHAMBHAYANBLHLIX 2. Crynbs 35 wr.
KOHCYNbTaUHH, TCKYLLCTO KOHTPOMA 1 3. Jlocka mcrnoBas | wit.
TIPOMEXYTOYHOH aTTecTalHH 4. llxadsr 1 wr.
(Yuebueiii kopryc Ne 28 ayn. 337) 5. Tunosoii KOMNACKT 060PyAOBAHHS
nabopatopuu «Ksantosas ¢pusnka» | wr
(11B.Ne 410124000603114)
6. YcranoBKa JUia JKCNCP. H3yd. 3aKOHOB
Tenn.uan. | wT. (vus.Ne 410134000000313)
Yuebnad naGopatopus. ayIHTOpHS w18 1. INaprut 20 wr.
TIPOBEACHHSA TPYNNOBLIX H HEIHBHAYATBHBIX 2. Crynsxa 34 wr.
KOHCYNTbTAUHH, TEKYIIETO KOHTPOIS i 3. Jlocka menosas | wr.
NPOMEXYTOYHOH aTTecCTalHH 4. txadw 1 wr.
(Yueburiii kopyc Ne 28 ayn. 336) S. TMNOBO# KOMILIEKT 0GOPYIOBaHHA LA
na6oparopun «KpaHtoBas pusmka» 1 wr. (MHB.
Ne 410124000603113)
VYuebuas naboparopus, ayMHTOPHA A1s 1. Maptat 16 wr.
TIPOBEAIEHHS TPYNNOBLIX H HEIHBHIYTbHbIX 2. Crynss 34 wr.
KOHCYNIbTauuit, TEKyIIEro KOHTPONA 3. Hocka menoas 1 wr.
TIPOMEXYTOYHOR aTTECTAHHA 4. lradw 1 mT.
(Yaebnbrit kopryc Ne 28 ayn. 335) 5. TvmoBso# koMILIeKT 060pyaOBaHHAS
na6oparopun «BoTHOBBIE NPOLECCHI» | WT.
(uHB.Ne 410124000603117)
6. THNOBOM KOMILTEKT 060PYAOBAHMA
mabopaTopun «INEKTPHYECTBO M MarHeTH3M» |
. (erB.Ne 410124000603236)
Yuebnan naboparopus, aymuTOpHEs LT 1. Croma 9 mr.
TIpOBENIeHHS IPYNITOBLIX H HETHBHIYaTEHBIX 2. Crymbs 21 wr.
KOHCYNLTAHH, TEKyICro KOHTPONIA U 3. TemoBo# KOMIICKT 060pyNOBaHHA
MPOMEXYTOYHOH aTTeCTallHA naboparopun «PH3HYECKHE OCHOBEI MEXaHHKH)
(Yuebuni kopmyc Ne 28 ayn. 332) 1 mr. (mEB. Ne410124000603115)
Y4ebnas nabopaTtopus, ayETOPAL L1 1. Cron 11 mr.
TIPOBEJICHAA MPYNINOBLIX H HEHBHIYATbHBIX 2. Crynss 21 wr.
KOHCYNLTALMH, TEKYIErO KOHTPOIA K 3. TunoBo# kOMILIEKT 060pyn0BaHUA
MPOMEXYTOTHOH aTTECTalHA naboparopuy «DUIAYECKHE OCHOBbI MCXaHHKH»
(Yuebuniii kopmyc Ne 28 ayn. 333) 1 orr. (uEB. Ne410124000603115)
4. TenoBo# KOMILIEKT 060pyf0BaHHA
paTopuH «M ¢n3nxa u
TepMOMHaMuKa» | wT. (MHB.Ne
410124000603106)
Yye6Han ayIMTOpHA JULA IPOBECHHUS 3aHATHH 1. Cronst 18 wr.
CEMMHAPCKOTO THIIA, AYJIMTOPHA JUIA [IPOBEACHHA 2. Cron ans npenopasarens 1 wr.
P! W WHIWBY, TaumH 3. Crymes 55 wr.
TEKYIETo KOHTPOJIA M MPOMEXYTOYHO# arTecTawmy | 4. Jlocka MenoBas 2 wr.
(Yuebumiii koprryc Ne 28 ayn. 306a) 5. lixapu 3 mr.
Yyebras nabopaTopus, aymMTOpUs AN 1. Mapre 27 wr.
TIPOBEAEHHA IPYNNOBLIX ¥ MHAWBHIYATLHLIX 2. Crynes 57 wr.
KOHCYNBTaLHii, TEKYIIEro KOHTPONIA M 3. Jlocka MenoBas | wr.
NPOMEXYTOUHOMH aTTECTALMH 4. Wkadpw 3 wr.
(Yuebuniii kopnyc Ne 28 aya. 3066) 5. Tunoso# komiiexT 06opyaoBaHus

11a60paTOpuH «DJIEKTPHHECTBO H MArHeTH3M» |
wr, (uue.Ne 410124000603236)
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6 Tunosoll koMIUIEKT obapyoBansa TaGopaTopii
«Monexyaapsas i w reproTmEas |t
| e e 110 2400066G3106)
‘ 7. Tunosofi kounaext obopyaoain 1atopatopus
«Dririeckne octioss Mexamno: | (wm. No
410124000603 115)

JlaBopaTopHbie cTomb |5 urr
Cron ans npeniogasatens | wr
Ctynsa 47 w.
Jocka menosaa | wr.
Wkape | .

CEMIfHAPCKOTO THTIA, ayIUTOPHA JUTA MPOBEACHHA
rPYNNOBbLIX H HHAHBHIYANbHbIX KOHCYNBTALIHHA,
TCKYUIErO KOHTPOA H NPOMEKYTOUHOH aTTECTaLMH
(Yuebustii koprryc Ne 28 ayn. 307)

Yuc6nas ayIHTOPHA [UIA TIPOBCICHHA IAHATHI ‘

wEwN -

LlentpasibHas HayyHas 6u6nnoTtexa nmenn H.H.
Jene3nosa, YHTANBHLIE 3Tbl 6HO6AMOTERH

O6wexnthe. KomMuara s caMonoaroToBKH

11. MeToan4yeckne peKoMeHAaNHH 06y 4aI0MIHMCH N0 OCBOCHH IO 1HCUHILTHHE

O6pa3oBaTenbHblii MPOLECC MO AWCUMIUTMHE OPTaHH3OBAaH B (DOpPME yHueOHBIX
3aHATHI  O6Y4alOWMXCA C MOPENONaBaTeNeM M  CAMOCTOATE/ILHOH  paboTH
obyqarommxca. YuebHble 3aHATHA MPEACTARIEHbLI CACAYIOMHMHA BHIAMM: IEKIHHA:
nabopaTopHele paGoThl, KOHCYIbTALHH.

Ha y4e6HBIX 3aHATHAX OOydYalOmHECAd BHIMONHAIOT 3alLUTAHHPOBAHHBIC

HacCTOSEN MPOrpamMMOii OTAENbHbIE BHAbI YHEOHBIX PaGoT, B TOM 9HC/IE OTACIBHNX
3NeMEeHTOB paboT, CBA3AaHHBIX C Oyaymes MpodecCHORATLHON AEATETBHOCTHIO.
Tocne xaxa0# NeKLUHA TpeGYETC CaMOCTOATEIbHAA MPOPAtOTKA HXTOKEHHOIO
MaTepHana. Ilepes 3anATHEM MO BRIMOJHEHHIO 1a6OPaTOPHOH PadoThl HEOGXOIAMO
MOArOTOBHTh KOHCNEKT paGOThI, BHUMATEAbHO M3YYHB CONEPKAHHE METOIHHSCKHUX

YKa3aHWi, H 3alIOMHHTB MOPAJOK BEIIOTHEHHS.
Buasl 1 GopMbI 0TPaGOTKH NPONYMEeHHLIX JRANTHIE
CTyneHT, TNpONyCTHBIUMI JEKUMIO, 00fA3aH OTPaboTaTh TeOPeTHHECKHi
MAaTEepUa [0 COOTBETCTBYIOLUEH TEME CAMOCTOSTENBHO.
Crynent, npomycTuBmmii 1a6opaTopHVIO padoTy, 06s3aH ¢e OTpadoTaTs
(BLITIOJIHMTB), PACCUMTATDb M 3AMATHTD.

12. Meroam He p p Te/ISM IO OPraHH3AUHE O0yUcHES
00 JHCUHILIHHE

Jina Gonee yCnewHoro OCBOGHHS JHCUMILTHHEL «DHIHKA» pexOMEHIYETCS
CHavaJa JaBaTh CTy/IEHTaM NeKIHOHHBIA MATePHAT, A 3aTeM 3AKPEeILINTh ero aHIe
11a6OpaTOPHBIX 3aHATHH.

HU3yuenne Kypca CKIa/bIBACTCA H3 KM, TaGOPATOPHLIX 3AHATHA B
CaMOCTOATE/ILHOH paGoThl CTYACHTOB.

Ha nekumsx ocBeUaoTes 0CHOBONONArAWIHE BOMPOCH! IPOrparMal. HacTs
Pa3’fenoB BRIHOCHTCA HA CAMOCTOATRNBHYIO NPOPAGOTKY.

JlaGopatopibie pabOTh HArMAAHO ACMOHCTPUPYIOT (PHIHIESCKHE JAKOHEI H
ABJICHHA.

IMporpammy palpaGoran: 1o s
/ >/
Moposos A.B., k..-M.1., loueHT A L'L."
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PELEH3US
na pabouyio nporpammy aucunnauns 51.0.08 «®usuka» OMOT BO no nanpasiteHuio
23.03.03 «IxcnayaTanus TPAHCNMOPTHO-TEXHONOrHYECKHX MALIMH W KOMIIECKCOBY,

HaNpaB/ICHNOCTH «ABTOMOGHALHBIN (xBanud BbINY — 6akanasp)
MouyHosoit Hatansei Anexcanap #, noueHTOM Kadenps! T depHoii GesonacHocTn
Ore0yY BO «P fickuit rocynapcr H arpapHblii TeT — MCXA umenn KA.

TumMupazeBa», KAHAUIATOM TEXHHYECKHX HayK (Iaslee MO TEKCTy peleH3enT), NpOBENEHA PeUEH3Ns
paboueli nporpammbi aucuMnamuel «Dusuka» ONOIN BO no HanpasBnenuio 23.03.03 -

«JKCMTYaTaUMA TPaHCMOPTHO-TEXHONOrMYECKHX MAWIHH M p ™
«ABT HBIH p ( T) paspaGotanHoii B ®IBOY BO «Poccuiickuit
rocynapcr # arpapHbiii y; peuTeT — MCXA nmchu KA. Tumupssesan, Ha kadeape pusnku

(pa3paboTaux — Mopo3os AHTOH BHKTOpOBHY, JOLEHT kadenpu (QH3NKM, KaHaMZaT QUIMKO-
MaTeMaTHIECKHX HayK).

Paccmotpes npencr Ha p MaTepHabl, PEUEH3EHT NpULUEN K CNEAYIOLUM
BbIBOAAM:

1. TlpenbaBnenas pabowas nporpamMma aucumMmIMHBL «DH3HKA» (nanee no Tekcry
Tlporpamma) coomeemcmeyem tpeGoBanmam ®rOC BO mo Hanpasnewuio 23.03.03 -
«JKCILUTyaTalA Tp PTHO-T MaIHH 1 Tporpamma codepocum
BCE OCHOBHHIE pajlieNbl, coomeemcmeyem TPeGOBAHHAM K HOPMATHBHO-METOXHYECKHM
JOKYMEHTaM.

2. MNpencrasnennas B TlporpamMe axmyanswocms yqae6HON IMCUMNIMHBI B pamkax
peanuzauun OITOII BO we nodnexcum - oTHocuTCA K 6asosoii wactn
yue6Horo umiuia —B1.

3. MNpencrasnernsie B IporpaMme Weaw AMCTHTUMHBI coomeemcmeyiom TpeGoBaHuAM
@roC BO nanpasnenus 23.03.03 — «DKCIUTyaTanus TPaHCMOPTHO-TEXHONOIMYECKHX MALIMH K
KOMIIEKCOBY.

4. B cootserctemu ¢ [Tporp i3a
b

. 1

P
2 dopmup ). I «Du3uKa» W NpeACTaBleHHax
Tporpamma cnoco6ua pearuszosame vx B 06bABNEHHBIX TpeGoBaHMAX. PesyibTaTsi obyuenns,
TIpe/icTaBNeRHbIe B [IporpaMMe B kaTeroprAX 3HaTh, yMeTh, BIa€Th coomeemcmayiom cneundrke
M CONCPKAHMIO WMCUMIUIMHLI M OeMONCMpPUDYIOm 603MOXCHOCMb TONYUEHUs 3anBIERHBIX

Ppe3ynLTaToB.

5. O6bmas Tpynoé CTh «Du3rKan 8 sauéTHBIX emmann (288
4acoB/ U3 HAX NpaKTAYeckas noaroToska 0 yacos).

6. Hudy [ Hu3y ABIX H p HeK
Ry P B P coom em NeHCTBUTENLHOCTH. JIMCUWTUMHA
«®Pu3nKa» B3aHMOCBA3aHA C ApYrMMA auctuiaHamud OIOIT BO u VYue6GHoro nnaHa mo
Hanpasnermio 23.03.03 — «JkcmwTyaramms 1p P HIECKHX MAIIHH H KOMIL
H Iy6mAp B OTCYTCTBYET.

7. Npencraenensas  Ilporpamma p aeT p
06pa3oBaTeNbHbIX Mid, npu p p bIX BHIOB yuebHOH
paboTsr. Dopmel 06p HBIX Wit coomsemcmeyiom cneuuduKe JUCUUIUTUHEL

8. Tlporpamma bl «DH3MKa» Op aeT 12 3aHATMI B MHTEPaKTHUBHOW
dopme.

9. Bum, M Tpynoé b CaMOCTOATENBHOH paGoThl  CTYAEHTOB,

npeAcTaBneHHble B Ilporpamme, coomeemcmeyiom TpeGOBaHHAM K IOATOTOBKE BBITYCKHHKOB,
conepxanumcs B0 OIOC BO mampasnemms 23.03.03 — «3kcrumyatauus TpaHCHOPTHO-
MALIMH B KOMIY.
10. IIp H B Ilporpamme GopMbl mexywseii OLEHKH 3HaHMT (3aLuTa
naGopatopHEIx paboT, pemerye KOHTPOILHOH paboTs), coomeememayiom creuudyKe AMCLUILITHHBI
HTp K BBIIT M.
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@PopMa MPOMEKYTOYHOrO KOHTPONIA 3HAHMI CTYNEeHTOB, mpeaycmoTpenuas [lporpammoii,
OCYILECTBJACTCA B ¢0PMC IK3aMCHOB. 4TO coomeemcmeyen CTaTyCcy AWCUHMITHHBI, Kak
aucuMnInHbL 6a3osoit YacT yue6Horo umkna — b1 ®I'OC BO manpasmesms 23.03.03 -
«3KCHJ‘I)’3T3L[M$I TPAHCNOPTHO-TEXHOJOMMYECKUX MALIHH U KOMIUIEKCOBY.

11. dopmbi ouenkn 3nanuii, npeacrasnentsie 8 [porpamme, coomeemcmeyiont cneundnxe
JMCUMIUIHHBI H TPEGOBAHMAM K BbIMYCKHHKAM.

12. Yucbuo-meTonmuucckoe  obccrncueHue  IMCUMIUIMHBI  MPEACTAaBICHO:  OCHOBHO#
TIMTEPaTYPO#i — 2 HCTOUHMKA (6a30BbIH yucOHNK H cGOPHNK 3a1ad), JONOTHHTEILHOM THTEPATYPOH
— 10 manmenoBaHui u coomeemcmeyem TpeGosammam PI'OC BO wanpasmenna 23.03.03 —

«KcryaTauns Tp PTHO-T MallHH 1 .

13. Marep obec JMCUMILIMHBEI  COOTBETCTBYET cnennduxe
JUCHHTUTHHBI «Dusuka» u 0oec! T coBp X OGPGBOBETB.TD}M, B TOM
YHUCIIE HHTEPAKTHBHBIX METOJOB OGYdEH .

14. MeTommueckue  peKOMEHZAWMM  CTyAeHTaM W i P

p TeNAM 110 Opr Y mo Jal0T MpeacT o (s
o6yuenus no ancunnauxe «Ouznka».
OBUIME BBIBOJBI

Ha c p i p MOXHO CHeNaTh 3aKiO4CHHE, YTO XapaKTep,

CTPYKTYpa W conepkanue paboueit nporpammel MHCUMIUMHE «®usnka» OIOII BO no
23.03.03 — «3kerur P PTHO- HYECKHX MaIlHH H

P H A HBEIH  Cep ( ¢ BHITYCKHHKa — Oakamasp),
paspaborannas Mopo3ossiM AHTOHOM BuxToposrteM, noueHTOM Kadempsl (hr3mKH,
(HIAKO-MaTEMAaTHIECKHX HayK, COOTBETCTByeT TpeGopammaM ®IOC BO, COBPEMEHHLIM
TpeGOBaHUAM IKOHOMHKH, PHIHKA TPYJa W MO3BOJHMT NPH €€ PEATH3AUMH YCTICHIHO O6ECHedHTH
b 3aABJIEHHBIX .

bopMup

Penenzent: MO‘{yHOB/H’JTMI:)I AJIeKCaHNPOBHA, ONEHT Kad T ™
@IBOY/BO 4P Fciuii rocynapcr #i arpapHBLi peuter — MCXA avenn
KA. '17 HpA3eBay, KAHIMAT TEXHHIECKHX HAayK

/- 28, ©C  somr
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