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AHHOTAIMA

paboueit mporpammbl yueOHo# gucuuminabl b1.0.13 «CrenunanbHble TIIaBbl
¢u3ukm» 1 noArotoBku Oakanaspa no HanpasieHuto 20.03.01 «TexnochepHnas
0€30MacHOCTb» HAIIPaBJIEHHOCTH «3allUTa B YpE3BbIUAMHBIX CUTyallUsIX U OXpaHa
TpyAa».

Heab ocBoeHUs1 TMCUMILVIMHBI: PAa3BUTh CIIOCOOHOCTh OCYIIECTBISATH MOUCK,
KPUTUYECKUN aHAIU3 W CUHTE3 MH(OpMaLUU, TPUMEHSATh CUCTEMHBIA MOAXOM Js
pelIeHHs] TOCTaBJICHHBIX  3a7a4; Cc(OPMHUPOBATH CIOCOOHOCTH  MPUMEHSThH
COOTBETCTBYIOIIMNA  (PU3MKO-MaTeMaTHyeCKUil anmapar, METOAbl aHajdu3a u
MOJENHUPOBAHUS,  TEOPETHYECKOTO W DKCIHEPUMEHTAIBHOIO  UCCIENOBAHUS,
U3MEpPUTEIbHYI0 TEXHUKY, B TOM 4YHUClIe UU(PpOBbIE MPUOOPHL, MNpPU pPELICHUU
du3nyuecKux 3a/1a4y, OTHOCSIIMXCS K 00J1acTH podecCuOHaNbHBIX 3a/1a4.

MecTo TMCUMIUVIMHBI B Y4eOHOM IJIaHe: TUCLUIUIMHA BKIIOYEHA B 0a30BYIO
yacTh ydeOHoro muiana no HanpasieHuto noarotoBku 20.03.01 «Texnocdepnas
0e30MacHOCTb» HAINPABICHHOCTH «3allkTa B YPE3BbIYANHBIX CUTYyallUsX U OXpaHa

Tpyzar.

TpedoBanusi K pe3yJbTaTaM OCBOEHHS JAUCHUIUVIMHBI: B pE3yiIbTaTe
OCBOCHUS JTUCIUIUIMHBI (HOPMHUPYIOTCS CJICAYIONMIHE KOMIETCHIUN (WMHIUKATOPHI
chopmupoBannoct kommeteHun): YK-8 (VK-8.3); OIIK-1 (OIIK-1.3); OIIK-3
(OIIK-3.3).

Kpatkoe coaep:xanne aucuumiauubl: CwmaumBaeMocTb. CBOOOAHBIE U
BBIHYK/ICHHbIE KoJieOanus. Bonnbl. BTOpoe M Tperbe Hayano TEpPMOIMHAMUKH.
Peanbubie rasel. SBnenus nepenoca. IIpoBOOHUKY M TUINEKTPUKH B 3JIEKTPUUECKOM
nosie. Teopus 351ekTponpoBOAHOCTH. [lepeMeHHBIN 3EKTPUUECKU TOK. MarHuTHoe
noje B BemecTBe. Teopust 3yekTpoMarHUTHOro nosist Makcsema. Ilomsapuzanus
BOJIH. KBaHTOBBIC SIBIICHHSI B OINTHKE. DJIEMEHTHl KBAHTOBOW W SACPHON (U3UKU
aToma.

Oo6mast TpymoeMKkocTh gucumanHbl: 108 yacos / 3 3au. en.

IIpoMekyTOUHBIH KOHTPOJIb: 2 CEMECTp — dK3aMEH.



1. Heab ocBOeHUS IUCHUILIHHBI

Llenpro OCBOEHUS AUCIUIUIMHBI SBIISETCA:

pPa3BUTh CHOCOOHOCTh OCYILECTBJIATH MOUCK, KPUTUUECKUN aHAIU3 U CHUHTE3
uH(popMaIK, TPUMEHATh CUCTEMHBIM MOAXOJ JJIs PELIEeHUs MOCTaBICHHBIX 3aJ1ay;
chopMHpPOBaATh CIIOCOOHOCTD IIPUM EHATh COOTBETCTBYIOIIMI ¢buzuKo-
MaTeMaTUYeCKUi ammapar, METOAbl aHajdu3a U MOJAEIMPOBAHMS, TEOPETHUYECKOrO U
HKCIIEPUMEHTAIBHOTO MCCIIEIOBAHUS, W3MEPUTEIbHYIO TEXHUKY, B TOM YHCIIE
upoBble MPUOOPBI, MPHU pelIeHUH (U3UUYECKUX 3aJlay, OTHOCAIIMXCS K 00JacTu

HpO(I)CCCI/IOHaJ'IBHBIX 3agad.

2. MecTo TMCUMILUIMHBI B Y4eOHOM Mpouecce

Huciumunaa «CrenuanbHble r1aBbl (U3UKW» OTHOCUTCA K 0a30BOM yacTu
bnoka 1 «Iucuuniaunsl (Moaynu)» ydeOHoro miaHa. JucuumiuHa «CrenuanabHble
rJ1aBbl PU3UKU» peanusyercs B cooTBeTcTBUM ¢ TpeboBanusimu GI'OC BO, OIIOIT
BO u Yuye6noro miana no nanpasienuto 20.03.01 «Texnocdepnas 6e30macHOCTH»
HaNpaBJIE€HHOCTH «3aluTa B Ype3BbIUAHHBIX CUTYyallUsIX U OXPaHa TPyAa».

[IpenmecTByronMMu KypcaMu, Ha KOTOPBIX HEMOCPEJICTBEHHO Oa3zupyercs
aucuuianHa «CrienyanbHble I1aBbl GU3NKN» sBigercsa «Dusnkay, «MaremaTukay.

HucnummHa «CrienuanbHele TNIaBbl (U3MKU» ABISIETCA OCHOBOIIOJIATAIOLIEH
Ui U3Y4YEHMs] CIEAYIOIUX JUCHUIUIMH: «MexaHukay, «OIeKTpOHUKAa U
anekTporexHukay, «lunporazonunamuka», «Temnodpusuka», «bezonmacHOCTh
KU3HEAEATEITLHOCTI.

Oco0OeHHOCTBI0O ~ TUCLUIUIMHBL  sIBISE€TCA €€ 0a30BbId  Xapakrep s

TCXHUYICCKUX U CCTCCTBCHHO-HAYYHbIX JUCLUIIINH.

PabGouas mporpamma muctuiuimHbl «CHeNHAIbHBIC TJaBbl (PU3MKHA» IS
WHBAJINUJIOB M JIMI] C OTPAaHWUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI pa3pabdaThIBacTCs
WHIWBUAYAIbHO C  yY4eTOM  OCOOEHHOCTEH  TICUXO(HU3HYECKOTO  pPa3BUTHI,

HMHAWBUAYAJIbHBIX BO3MOKHOCTEM U COCTOSHUS 3A0pPOBbi TAKHUX o6yan01uch;1.

3. [lepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB 00YUYEeHUsI 1O TUCIUIIIMHE,
COOTHECEHHBIX C IJIAHUPYEMBbIMH Pe3yJIbTaTaAMH OCBOEHHMS 00pa30BaTeIbHOI
NPOrpaMMbl

OOpazoBatenbHbIE PE3YJAbTaThl OCBOCHHS JIUCIUIUIMHBI  O0yJarommuMcs,
npeicTaBiaeHbl B TabmmIe 1.



TpeOoBaHus K pe3yibTaTaM OCBOCHHS Y4€OHOH TUCHMILIMHBI

Tabnura 1

No Kon Chmemmemme B pesynbrate n3ydeHus: yaeOHON AUCIUILIMHBI O0yJarONIHecs
| KoMImeTe .. Nuaukatopbl KOMIETEHIINI JOJDKHBL;
n/n KOMIIETEHIUH (1IN €€ 4acTh)
HIIMU 3HATh YMETh BJIAZIETH

1. VK-8 |Cnocoben co3maBath u VK-8.3. Bnagers MeTogaMu OCHOBHBIE TOHSTHS, 3aKOHBI U | aHAIU3UPOBAThH U METOJIMKON pEeLIeHUs
TIOJIICP)KUBATH B MIOBCEIHEBHOM MPOTHO3MPOBAHUS BOSHUKHOBCHHUS OMACHBIX | MOJICITH MEXaHHKH, MPUMEHSTH (PU3HUKO- MPOCTEHIIINX (PH3UKO-
JKU3HHU U B IPO(eCcCHOHATEHON WM YPE3BBIYANHBIX CUTYAIMH, HABBIKAMU CTaTUCTHYCCKON (DU3UKHU U TEXHUYECKYIO HH()OPMAITHIO | TEXHIYCSCKUX 3a]1a4 B
JIESITeIIbHOCTH 0€30MaCHBIC YCIOBUS | IPUMEHEHHSI OCHOBHBIX METOIOB 3alUThI B | TEPMOJIUHAMHKH, B MpOdeCcCHOHATBHOM npodeCcCroHaATBHOMN
JKUIHENIEITCILHOCTH IS YCIIOBUSX YPE3BBIYAMHBIX CUTYAIMHA U AJIEKTPUYECTBA U JIESITETBHOCTH obnacTu
COXpaHCHUS IPUPOTHON CPEIBI, TEXHUYECKUX CPEJICTB 3allUTHI JIIOACH B MarHeTu3Ma, TCOpUH
obecrieyeHns1 yCTOWYNBOTO YCIIOBUSIX UPE3BbIYAMHON CUTyalluU KoJe0aHuit ¥ BOJH,
pa3BuTHs 00IIECTBa, B TOM YUCIIE KBaHTOBO# (DU3MKH, aTOMHON
IIPU YITPO3€ U BOSHUKHOBEHUU W SIICPHOI (DU3UKH
Ype3BbIYAWHBIX CUTYallul U
BOCHHBIX KOH(JIMKTOB

2. OIIK-1 |Cmocoben yautsiBath coBpemennbie | OTIK-1.3. BiajeHue TeXHUKOH 1 MIPUHIMI PabOTHI TIOJIb30BAThCS HaBBIKaMH pabOThI C
TEHICHIMH Pa3BUTHS TEXHUKHU U TEXHOJIOTUSIMU B 00J1aCTH TeXHOC(HEPHOH M3MEPUTEINIbHBIX IPUOOPOB, B | K3MEPHUTEIBHBIMU HU3MEPUTENbHBIMU
TEXHOJIOTHA B 00J1aCTH 0€30MacHOCTH C y4€TOM COBPEMEHHBIX TOM 4ucie U(PPOBBIX, npudopaMu, B TOM YHUCIIE npudopamu, B TOM
TexHochepHoii 6e30MmacHoCTH, TEHICHIMI UX Pa3BUTHUS OCHOBHbIE (hru3nueckue 1 pOBBIMH, U3MEPSITH U 4HCIe HU(PPOBBIMH,
U3MEPHUTENLHOM U BHIYUCIUTENBHOM rapameTpbl Pa3IMIHbIX paccuMThIBaTh 3HAUCHUS METOAaMHU OLICHKU
TEXHHUKH, THPOPMAIIHOHHBIX npoLeccoB, (hu3nueckue (hu3MUECKUX BEIUYMH, NapamMeTpoB COCTOSIHUS
TEXHOJIOTHI TIPH PELLIEHUH THITOBBIX OCHOBBI TIPOIIECCOB B 00JIACTH | XapaKTEPH3YIOLIHX MPOLIECCOB B 00JIACTH
3a/a4 B 00J1aCTH npohecCroHANBLHOM pa3NuYHBIE MTPOLIECCHI B npoecCHOHANTBLHOMN
npoecCHOHANBHOM JIeITeNLHOCTH, JIeSITeBbHOCTH obacTu JESITEIBHOCTH
CBSI3aHHOM C 3aIUTON npoecCHOHAIBLHOM
OKpYKaloIIei cpe/ibl 1 JIESITeIBHOCTH
obecnieueHreM 0€30MacHOCTH
YeI0BeKa

3. OIIK-3 | Crmocoben ocymiecTBIATH OIIK-3.3. BnageTs OCHOBHBIMH MOAXOJAMH K | 3HATh OCHOBHBIEC 3aKOHBI 00OCHOBBIBATH METOJIBI METOAaMH TIOTY4CHIS

poeCCHOHANBHYIO IESTENbHOCTD
C YYETOM rOCyIapCTBEHHBIX
TpeOoBaHUI B 00TIACTH
obOecrieueHusT 0€30I1aCHOCTH

PELICHHIO SKOIOTHYECKHX MPOOJIEM C yIeTOM
TOCYIapCTBEHHBIX TpeOoBaHMi B 00JIaCTH
obecriedeHns1 6e30MacHOCTH

€CTECTBEHHOHAYTIHBIX
JIHCUMILIAH, METOMBI
MaTEMAaTHYECKOr0 aHAJIN3a 1
MOJICITUPOBAHHUA,
TEOPETUIECKOTO
SKCIEPUMEHTATBHOTO
WCCTICIOBaHUS TIPU PEIICHUHT
podecCHOHATHHBIX 3a/1a4

TIPOBEICHISI HAYIHBIX
HM3BICKAaHUN M TEXHOJIOIUH
TIPOBEICHIS
SKCIIEPUMEHTATBHBIX
HUCCIIEIOBAHUN

1 00paboTKN
SKCHEPUMEHTATBHBIX
JIaHHBIX, B TOM YHCIIE C
TTOMOIITHIO II(PPOBHIX
YCTpPOMCTB




4. CTpyKTYpa M cofep:KaHue AUCHUIIUHBI

4.1 Pacnpenesienne TPy10éMKOCTH IMCHMILIMHBI 110 BUIaM padoT
1o ceMecTpam
O6mas Tpyao€MKOCTh AUCHUIUIMHBI cocTaBisieT 3 3ad. en. (108 wacoB), ux
pacnpeneneHue o BUaaM padoT ceMecTpaM IpeiCTaBiIeHo B Tabnuie 2.

Tabnuma 2
PacnpenesieHne TPy10€MKOCTH IMCIUILIMHBI 10 BUIaM padoT Mo ceMecTpam
TpyroéMKocTh
Bua yueOHoii paGoTbl yac. B T.4. 10 CEMeCTpPam
Beero/* Ne2
OO0uasi TpyA0€MKOCTb JUCIUTIIMHBI 10 YYEOHOMY 108/0 108
TUTaHYy
1. KonrakTHas padora: 52,4 52,4
AyauTopHasi pabora 52,4 52,4
8 MOoM yuciue:
nexyuu (J1) 16 16
npaxkmuueckue 3auamus (I113)
snabopamopnvle pabomuwi (JIP) 34 34
KOHCYIbmayuu nepeo 3K3amMeHoM 2 2
KOHMAKMHAs paboma Ha nPoMeHCYymo4HOM KOHMpOoTie 04 0.4
(KPA) ' ’
2. CamocrositeabHasi padora (CPC) 55,6 55,6
KOHMPOJIbHASL paboma 10 10
camocmosmenvHoe usyyeHue pazoenos,
Camono02omosKka (npopabomka u noemopeHue
JIEKYUOHHO20 MAMepuania u Mamepuanida y4eOHuKos u 9,6 9,6
VUEOHBIX NOCOOULL, NOO2OMOBKA K 1ADOPAMOPHBIM U
NPAKMUYECKUM 3AHAMUIM, KOJIOKUYMAaM U m.0.)
Iloocomoska K 3K3ameHny (KOHMpoib) 36 36
Bu mpoMexyTO4HOTr0 KOHTPOJIS: DK3aMEH

* B TOM YHCJIe TTPaKTUYECKast MOJrOTOBKA. (CM yueOHBIH I1J1aH)



4.2 Conep:kaHue IMCHUNINHBI

Tabmuma 3
TemaTnueckui MJIaH y4e0HOM JUCHUIINHbBI
HaumeHoBaHue pa3esioB U TeM AL LA
IR (ypynHEH0) Bcero J 113 JIP | IIKP pHas
padora CP

Pazgen 1 «31eMeHThl MEXaHUKH CILIONIHBIX 16 1 8 7
cpem
Pazgen 2 «2aemMeHTHI KOJ€O0aHUi 1 BOJIHY 7 1 6
Pazmen 3 «DieMeHTBI  MOJIEKYISIPHOU 8,6 2 6,6
(bU3UKK U TEPMOAUHAMUKIY
Paznen 4 «21neMeHTBI SIEKTPUUECTBAY 22 4 8 10
Pasnen 5 «DaeMeHTHI MarHeTU3Ma 22 4 8 10
Paznen 6 «21eMeHTEI ONTHKH 20 2 10 8
Paznen 7 «DnemeHTHl KBaHTOBOW (HU3MKH 5) 1 4
aToMay
Paznen 8 «DnemeHTs snepHON GU3UKNY 5 1 4
Koncynpramum nepen s5k3aMeHOM 2 2
KoHnTakTHas paboTa Ha IPOMEKYTOUYHOM 0,4 0,4
koHTpoJe (KPA)
Bcero 3a 2 cemecTp 108 16 34 2,4 55,6
Hroro mo jucuumivHe 108 16 34 2,4 55,6

Pasznen 1 «DjieMEHTHI MEXaHUKHU CILUIOUIHBIX CPEI»
Tema 1 «CmaynBaeMoCTbE»

CwmauuBaemocTb. KanumisipHble sSiBIICHUS.

Pazgen 2 «DieMeHThI KOJI€OaHWi U BOJIH»

Tema 1 «CBoOOHBIC U BBIHYKICHHBIE KOJICOAHUS

CBoOoanbIe 3aTyxaromiue kojaedanus. BeiHyxaeHHbIe KoeOanus. Pezonanc.

Tema 2 «BoyHED»

BomnoBoe amxenue. Ilnockas rapMoHuueckas BoJHA. /[mMHA BOJIHBI, BOJTHOBOE 4uMCiO, (pa3oBas
CKOpPOCTb. YpaBHEHHE BOJIHBI.

Pazgen 3 «DneMeHTEl MOJIEKYISPHOM (DM3MKH U TEPMOIMHAMUKH»

Tema 1 «DneMeHTbl MOJEKYASIPHOU DU3UKU»

CpenHee 4HCIO CTOJIKHOBEHUN U CpeIHSs AJTMHA CBOOOIHOTO Mpobdera MOJIeKyII.

Tema 2 «31eMeHTBl TEPMOJIUHAMUKU»

Bropoe Hawano tepmomamHamuku. OOpathmble W HeoOpaTUMbIe Tpoliecchl. DHTpornms. HepaBeHCTBO
Knaysuyca. Onpenenenvie SHTpONMM PaBHOBECHOM CHUCTEMBI Yepe3 TEPMOJMHAMUYECKYIO BEPOSTHOCTD
Makpocuctembl. Teopema Hephucra-Ilnanka. Cuibl M NOTEHUMAIbHAS 3HEPrUs MEXMOJIEKYIISIPHOTO
B3auMOZEHCTBYS. YpaBHeHHe BaHn-nep-Baanbca. M3orepmbl Ban-nep-Baanbca M dkcniepyMeHTalIbHBIE
H30TEPMBI.

Tema 3 «SIBneHus nepenoca»

SBnenue nepenoca. Juddys3us, TEmIonpoBOAHOCTh, BHYTPEHHEE TPEHUE.

Pa3nen 4 «21eMEHTHI DJICKTPUUCCTBAN

Tema 1 «OTaenbHbIE TT1aBBI 3JEKTPOCTATUKI

[ToTeHManbHBINA XapakTep deKTpocTaTudeckoro mosst. [lonstre motennuana. Pacuer paGoTel mpu
MepeMENIeHUN 3apsaia B dIeKTpocTaTudeckoM nosie. Lupkynsius Bektopa E 31€KTpOCTaTHYECKOTO
nons. Teopema o 1wupkyasiuuu Bektopa E. OmpeneneHue pa3HOCTH  MOTEHIUAJIOB B
ANEKTPOCTATUUECKOM MoJie. CBsI3b HANPSKEHHOCTU U MOTEHIMaa. ['palueHT noTeHmana.

Tema 2 «IIpoBOIHUKH B IEKTPUUECKOM IOJIEN




IIpoBOJHUKY B 3JIEKTPOCTaTUYECKOM I10JI€. PaBHOBECHE 3aps10B B IIPOBOIHUKE.

Tema 3 «/IM2IEKTPUKH B JIEKTPUUECKOM I10JIEN

Tunsl nuanekrpukoB. [lonsgpuzanus IuAIEKTPUKOB U €€ BUbL. [l01spHU30BaHHOCTD AMIIEKTPUKOB.
JlusnexTpuueckas BOCHPUUMYMBOCTD M IPOHUIIAEMOCTb. BEKTOp 3JEKTPUYECKOro CMEIIEHUS.
CBoOoaHble U cBsi3aHHBIE 3apsiabl. Teopema [aycca mist mosst B AudnekTpuke. CerHeTOdIeKTPHUKH.
DNEKTPUUECKOE TOJIE B OJHOPOIHOM TUAIIEKTPUKE.

Tema 4 «IlocTOSHHBIN ANEKTPUUECKUI TOK»

Pacuer crnoxubIx snekrpuueckux neneit. [Ipasuna Kupxroda. Dimekrpudeckwii TOK B MeTaliax.
Knaccuueckast teopust aneKkTponpoBoaHOCTH. TOK B Bakyyme. OMHCCHs 3J1€KTpPOHOB. ['a3oBble
paspsbl.

Tema S «IlepeMeHHBIN IIEKTPUYECKHUNA TOK»

[lepemenHbIl AnekTpruyecKuil TOK. OCHOBHBIE XapaKTEPUCTUKHU [IEPEMEHHOTO 3JIEKTPUYECKOrO TOKA.
BekTopHsle nuarpaMmbl HapsDKEHUM M TOKOB. TeioBoe AecTBrE NepeMeHHoro Toka. Ilomyuenne,
nepeiadya v MCIoJIb30BaHUE NIepeMeHHOro Toka. CkuH-3(deKT.

Tema 6 «OneMeHThI PU3HKH TBEPIOTO TEIIA»

[TonympoBoanuku. 30HHass Teopusi TBepAoro Tena. CoOCTBEHHass M TpPHUMECHash MPOBOIUMOCTH
IOJIYIpOBOAHMKOB. Jlnoa. Tpansucrop.

Pa3nen 5 «DneMeHThl MarHeTHU3Ma»

Tema 1 «Marautocratuka

O¢ddexr Xonna. Buxpeoil xapakrep maruutHoro nojisi. Teopema ["aycca u Teopema o HUPKYISIIIUU
BEKTOpa MAarHUTHOW MHAYKUHUU (B BaKyyMe).

Tema 2 «MarguTHoOE II0JI€ B BEIIECTBE»

HamarununBanune marHeTukoB. HampspkeHHOCTh MarHMUTHOTO MoJs. MarHuTHas MPOHUIIAEMOCTb U
MarHuTHas BOCIPUUMYMBOCTh. JlMamarHeTuku, MapamMarHeTHKd U QeppoMarHeTuku. CBs3b
BeKTOpOoB B u H. 3aKOH MOJIHOTO TOKa JUIsi MArHUTHOIO MOJIA B BeniecTBe. Teopema 0 HUPKYIALUA
Bektopa H.

Tema 3 «DnexkTpomMarHuTHasT UHAYKITHS

B3anmuas wnaykums. Tpanchopmaropel. Pabora mo mnepeMemeHnio IPOBOJHUKA C TOKOM B
MAarHWTHOM TOJIe. DHEPrusi MAarHUTHOTO MOJIS B cojieHOuAe. [NIOTHOCTh 3HEpruu MarHUTHOTO TOJIA.
Tema 4 «YpaBHeHus: MakcBeia»

BuxpeBoe anexkrpuueckoe nosue. Tok cmenienus. Cucrema ypaBHeHUH MakcBeilsla B MUHTErpaJIbHOM
dbopwme.

Tema 5 «DnexTpoMarHuTHbBIE KOJIEOAHUS U BOJIHBD)

Konebarenbubiit  koHTYp. [IpeoOpasoBaHue sSHepruM Ha pa3IUYHBIX dTamax KoJieOaHwUs.
Huddepennnanbabie ypaBHEHHsI CBOOOIHBIX HE3aTyXalOMIMX U 3aTyXaloMINX KoJeOaHu B HEM U UX
pemenus. Juddepenunansioe ypaBHEHHE 3JIEKTPOMArHUTHON BOJHBI U ero pemieHue. CKOpocTh
pactpoctpaHeHust  BOJIHbL.  Bekrtop  Ymosa-lloWithHra. DHepretuueckue  XapakTEpUCTHUKU
3NIEKTPOMAarHUTHbHIX BOJIH. [lIKkana 3JeKTpOMarHuTHBIX BOJIH.

Pasnen 6 «DyieMEHTHI ONTUKHU»

Tema 1 «Ilomsipu3arus BoIH

[TonsipuzoBanublii cBeT. Buabl monspuzanuu. CrnocoObl MOJTY4YeHUS MOJISPU30BAHHOTO CBETA.
[IpoxoxaeHne ecTecTBEHHOro CBEeTa uepe3 mnossipu3aTtop M aHanuzarop. [loBopoT miockoctu
nosisipu3anuu. [lonsdpusanus cBeTa Npu OTPAKEHUM U INPEIOMIIEHMH HAa TPAHUIE IUAJIEKTPHUKOB.
3axoH bprocrepa. /[BoitHOE TyuenpenomMiIeHuE.

Tema 2 «KBaHTOBBIE SIBJICHUS B ONTUKE»

Buemnuii ¢oroapgexr. CeroBoe nasnenue. OnbiTol Jlebenera. Dddexkr Kommnrtona. TemmoBoe
uznyuyenue. 3akoH Kupxroda. Abcomoto uepHoe Teno. 3akoH Credana-bonpimana. 3akon Buna.
TemnoBoe usnyuenue. @opmyna Ilnanka. Pacnpenenenue sHeprum B CEKTPe U3JIyUEHUs M0 4aCTOTE
U JUINHE BOJIHBI.

Paznen 7 «DnemMeHTHI KBaHTOBOM (DM3MKH aTOMa»

Tema 1 «Ctpoenue atoma»

VYpoBHM 3HEPruM aToMa BoJopoaa. KBaHTOBbIE uKca: IJ1aBHOE, OpOUTATBHOE, MAarHUTHOE.

Tema 2 «OneMeHTB KBAHTOBOM MEXaHUKN




BonHoBbie cBoiicTBa Mukpoudactuil. [yimHa BoaHbI e bpoiinsg u ee cBoiictBa. BosHoBas GyHKIus.
CootHomienue HeonpeneneHnocrel ['eiizenbepra. Ypasuenue [lpeaunarepa.
Paznen 8 «DnemMeHTH anepHoi Gu3nkm»

Tema 1 «Slapo u saepHbIe peakum»
SAnepnslie peakuuu. [enenue snep. Cunres saaep. Ilonstue o no3umeTpun u 3amure.
Tema 2 «DneMeHTapHbIE YaCTULIBI)

OCHOBHBIE KJIaCChI AJIEMEHTAPHBIX YACTHULL.

4.3 Jlekuun/sadopaTopHblie 3aHATHS

Ta6nuna 4
Copep:xanue JIeKUUi1/JIa00PATOPHOT0 NPAKTUKYMA U KOHTPOJIbHbIE
MepONpUsTHS
®opMupyeMble Koa-
KOMIIEeTeH LI H Bun BO
Ne Ne u Ha3BaHUe JIeKI M1/ (v KOHTPOIL [4acon
i Ne paznena T JOCTHKEHHUSA HOI'0 [ u3 mux
KOMIIETEHIIMH) | MEpONpHUs |NPaKTH
yeckasi
THS moaroTo
BKa
1 Paznen 1 «31eMeHTHI MEXaHUKH CIIONTHBIX CPE» 9/0
Tema 1 Jlexmms Ne 1.1 VK-8 (YK-8.3) 1
«CMaunBaeMOCThb» «CMaunBaeMOCTh.
KanuisipHbie siBICHUD)
C HCIIOJIb30BAHHUEM
MYJIBTUMEAMMHOTO IPOEKTOpa
JlaGopartopnast pabota No VK-8 (VK-8.3); 3ammuTa 8
1.1 OIIK-1 (OIIK- | mabopatop
«Onpenenenue 1.3); OIIK-3 HBIX paboT
ko3 durneHTa (OIIK-3.3)
MOBEPXHOCTHOTO
HaTsKCHUA)) ¢ IpUMCEHECHUEM
(POBBIX YCTPOUCTB st
MOTy4eHus: 1 00paboTKU
OKCIIEPUMCHTAJIBHBIX JaHHBIX
2. Pasznen 2 «DineMeHThI KOJIeOaHUNA U BOJIH» 1/0
Tema 1 Jlexums Ne 2.1 «CBoGoaubie | YK-8 (VK-8.3) 1
«CB0OOIHBIC U U BBIHY)KJICHHbBIE
BBIHYXJICHHbIE KoJieOanus. BoHbD» ¢
KoJieOauus» HCIOJIb30BaHUEM
TeMa 2 «BOHHLI» MyHLTHMCHHﬁHOFO TIPOCKTOpa
3. Pa3nen 3 «DnemMeHTBl MOJIEKYISIPHOU (PU3UKU U 2/0
TEPMOAMHAMHUKI)Y
Tema 1 «Onementsn | Jlekmus Ne 3.1 «Dnementor | VK-8 (YK-8.3) 1
MOJIEKYISIPHO I MOJIEKYJIAPHOU (PU3UKH.
buzuKN» Bropoe u TpeTse Hauano
Tema 2 «DOnemMeHTHI | TEPMOJIUHAMUKIY ¢
TEPMOTUHAMHUKI HCIIONB30BAHAEM
MYJIBTUMETUINHOTO MTPOEKTOPA
Tema 2 «Onementsn | Jlekius Ne 3.2 «Peanbubie | YK-8 (YK-8.3) 1
TEPMOTUHAMUKI ra3bl. SIBIeHUs IEPEHOCA ¢
Tema 3 «SBieHUs | UCHOIB30BaHUEM
IePEeHOCaY MYJIbTUMEJUHHOTO MPOEKTOPa
4, Pa3pnen 4 «DneMeHTBI 3IEKTPUUECTBAY 12/0
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dopMupyeMble Koa-
KOMIIETEHIINHT Bujg BO
No N D O A (MHANKATOPBI KOHTPOJIb |[4aCOB
u/n Ne paznena T JOCTH KEHHUA HOI'0 [ u3 ux
KOMIIETEHIINN) | MEPOIpHS |NPaKTH
THS yeckas
moaroTo
BKa
Tema 1 «Otnenbubie | Jlekuus Ne 4.1 «Otnensubie | YK-8 (VK-8.3) 1
TJIaBBI IJ1aBbl  DJEKTPOCTATUKI» ¢
AIEKTPOCTATUKIY HCIIOME30BAHHEM
MYJIBTUMEINUHOI'O IIPOCKTOPa
Tema 2 Jlexumst Ne 4.2 | VK-8 (VK-8.3) 1
«IIpoBOgHUKM B «ITpoBOogHUKHN
ANEKTPUIECKOM JUDJIEKTPUKU B
oJe» NEKTPUYECKOM  TIOJIe» ¢
Tema 3 HCIIOJIb30BAHUEM
((HH:)HCKTPHKI/I B MyHLTHMeﬂHﬁHOFO IMPpOCKTOpa
ANEKTPUIECKOM
10JIE»
Tema 4 | Jlexus Ne 4.3 | VK-8 (VK-8.3) 1
«ITocTosiHHBIN «ITocTosiHHBIN 3l
JNEKTPUYECKUI TOK» | IEPEMEHHBIN
Tema 5 JJIEKTPUYECKUA  TOK» ¢
«ITepemeHHBII UCIIOJIE30BaHUEM
3HeKTpI/II‘IeCKI/Iﬁ TOK» MYJIbTUMEIUUHOI'O IMIPOCKTOpa
Tema 6 «Onementsr | Jlekuuss Ne 4.4 «Onements! | VK-8 (VK-8.3) 1
(hbU3UKH TBEPJIOTO GU3MKKA TBEPIOTO TEJa» c
Teaa) HCIIOJIb30BAHUEM
MYJIbTUMEIUMHOT O TIPOEKTOpa
Tema 1 «Otnenbubie | JlaGopaTopHas pabota Ne VK-8 (YK-8.3);| 3amuta 8
TJIaBbI 4.1 ««3ydenne OIIK-1 (OIIK- | mabopatop
ANEKTPOCTATUKIY Tornorpadun 1.3); OIIK-3 | HpIX paboT
Tema 2 snekTpuueckoro moss» mwim | (OT1K-3.3)
«IIpoBOTHUKH B «HMccnenoBanue BOJIbT-
JNEKTPUIECKOM aMIIEpHOM XapaKTEPUCTUKU
oJje» MOJIYIIPOBOIHUKOBOTO
Tema 3 JHOJIa» C IPUMEHEHUEM
«JlndneKTpuKku B LH(POBBIX YCTPOHCTB st
JIEKTPHYECKOM TIOTy4eHHsI 1 00paboTKu
Homey OKCIIEPUMCEHTAJIBHBIX JaHHBIX
Tema 4
«ITocTosiHHBIN
AIEKTPUUECKUN TOK»
Tema S
«IlepeMeHHBIN
ANEKTPUUECKUN TOK»
Tema 6 «2neMeHTHI
(Gu3MKN TBEPJOTO
TEIa
5. Pa3nen 5 «OneMeHTHI MarHETU3MA)y 12/0
Tema 1 | Jlexuus Ne 5.1 «Dddext VK-8 (YK-8.3) 1
«Marnurtocratuka» | Xoina. Teopema ['aycca u
Tema 2 | TeopeMa 0 LUpPKyIALun B»

C UCIIOJIB30BAHUCM
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SABJICHHA B OIITUKE»

SIBJICHHSA B OIITHKE» €
HCIIOJIB30BAHUEM
MyHLTHMCHHﬁHOFO OPOCKTOpa

dopMupyeMble Koa-
KOMIIETEHIINHT Bujg BO
No N D O A (MHANKATOPBI KOHTPOJIb |[4aCOB
u/n Ne paznena T JOCTH KEHHUA HOI'0 [ u3 ux
KOMIIETEHIINN) | MEPOIpHS |NPaKTH
THS qyeckast
moaroTo
BKa
«MaFHI/ITHOG I1I0JIC B MyHLTHMeHHﬁHOFO IIPOCKTOpa
BEIIIECTBE
Jlexuust Ne 5.2 VK-8 (VK-8.3) 1
«HamarununBanue
MarHeTHUKOB.
JlnaMarHeTuku,
napaMarHeTUKA U
beppoMarHeTuKm» ¢
HCII0JIb30BaAHUEM
MYJIBTUMCINUHOIO IPOCKTOPa
Jlexuus Ne 5.3 «3akon VK-8 (VK-8.3) 1
MIOJTHOTO TOKA B BEIIECTBE.
Teopema o nupkymsauuu H»
C HUCIIOJIb30BAHHEM
MyJ'[I)TI/IMe}lI/II/IHOFO IMPOCKTOpa
Tema 3 | Jexmus Ne 5.4 «B3anmuas VK-8 (VK-8.3) 0,5
«DNIEKTPOMArHUTHAS | MHAYKIUSA. DHEPTHS
WHTYKITHS» MarHUTHOTO TIOJISD) ¢
HCIIOJIB30BAHHUEM
MYJIBTUMEAMMHOIO IPOEKTOpa
Tema 4 «YpaBuenus | Jlekuust Ne 5.5 «Ypasuenus | YK-8 (VK-8.3) 0,5
Makcaemna» Makcaena.
Tema 5 DIIEKTPOMAarHuTHBIE
«ONEeKTPOMAarHUTHBI | KOJeOaHUS U BOJHBI» ¢
e KoJeOaHus u HCIIOJIb30BAHUEM
BOJIHBIY MYJIBTUMEAUMHOTO IPOEKTOpa
Tema 1 | JJaBoparopHas pabota Ne VK-8 (YK-8.3);| 3ammura 8
«Marnutocratuka» | 5.1 «Onpenenenue OIIK-1 (OIIK- | maGoparop
Tema 2 | MHIYKTUBHOCTH KaTymku ¢ | 1.3); OIIK-3 | HbIX paboT
«MarHuTHOe T0JI€ B | JKeJle3HbIM cepacunukom u | (OITK-3.3)
BEII[ECTBE 0e3 cepAeuHUKa» WU
Tema 3 | «MccnenoBanue neTim
«DNEeKTPOMArHUTHAs | THCTEPE3UCAY ¢ IPHMEHEHHEM
WHTYKIIHS IU(PPOBBIX YCTPOUCTB LIS
TOy4YeHusI U 00paboTKH
OKCIIEPUMCHTAJIBHBIX JaHHBIX
6. Pa3znen 6 «D1eMEHTEI ONITHKH 12/0
Tema 1 Jlexums Ne 6.1 VK-8 (YK-8.3) 1
«[Tonspuzarnms «[Tonstpuzanst BOJIH» ¢
BOJIH)) HCIIOJIb30BAHUEM
MYJIBTUMEIUINHOTO MTPOEKTOpa
Tema 2 «KBantoBsie | Jlekius Ne 6.2 «KBanroBbie | YK-8 (VK-8.3) 1
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dopMupyeMble Koa-
KOMIETeHIINH Bun BO
No N D O A (MHANKATOPBI KOHTPOJIb |[4aCOB
u/n Ne paznena T JOCTH KEHHUA HOI'0 [ u3 ux
KOMIIETEHIINN) | MEPOIpHS |NPaKTH
qyeckast
A moaroTo
BKa
Tema 1 Jlaboparopuas pabota Ne VK-8 (VK-8.3); 3aIuTa 8
«Ilonspuzarus 6.1 «Ilonspuzanus cBeTa OIIK-1 (OIIK- | maGoparop
BOJIH» i «OkcnepuMentanpioe | 1.3); OITK-3 HBIX paboT
Tema 2 «KBaHTOBBIC | M3yUeHUE 3aKOHOB (OIIK-3.3)
SIBJICHUS B OIITHKE» | TEIUIOBOTO U3IYYCHHUS WIIH
«HccienoBanne
BaKyyMHOTO
dboTodIEMEHTa» W
«HccnenoBanue criekTpa
U3ITyYCHUS BEIIECTBA» ¢
HCII0JIb30BaAHHUEM na6opaTopHoro
000pyI0BaHMs, OCHAIIIEHHOTO
KOMIIBIOTEPHBIM IIPOrPaMMHBIM
obecreyeHneM
Pazmensr Ne 1 - 8 Jlaboparopuas paboTa YK-8 (YK-8.3);| Kontpons | 2
«KonTponpHas padoTa 1o OIIK-1 (OIIK- Has
pasaenam 1 — 8» 1.3); OIIK-3| pabota
(OIIK-3.3)

7. Paznen 7 «OnemMeHTH KBAaHTOBOM (PU3UKU aTOMay» 1/0
Tema 1 «Ctpoenne | Jlekuus Ne 7.1 «Ctpoerne | YK-8 (VK-8.3) 1
aToMa aToMa. DJIEMEHTHI
Tema 2 «DneMeHTbl | KBAHTOBOUM MEXaHUKHN ¢
KBaHTOBOU HCIIOJIb30BAHUEM
MEXaHHKI MYJIBTUMEAUMHOIO IPOEKTOpa

8. Pa3nen 8 «DneMeHTHI siaepHON DU3UKI 1/0
Tema 1 «Sapo u Jlexumst Ne 8.1 «SnepHbie VK-8 (YK-8.3) 1
SIIEPHbIC PEaKIUM» | peakuuu. JJIeMeHTapHbIe
Tema 2 YACTULIBD) C UCIONB30BAHUEM
«DNeMeHTapHbIe MyIBTUMEIUMHOrO IPOEKTOPa
YaCTHULIBI»

Tabmuna 5
HepequL BOIIPOCOB JJIfl CAMOCTOATC/ILHOI0 U3YYCHUA JTUCIHUIIIINHBI
No Ilepeuens paccMaTpuBaeMbIX BONPOCOB /LIS CAMOCTOSITEJILHOTO

Ne pasnena n TeMbl
/11 pasi

H3YYCHUS U IEPEICHD KOMHeTeHHI/Iﬁ, O0CBaAUBACMbIX IIPA UX

H3YYCHUU (MO)KCT O0CBAUBATHCHA YaCTh KOMHeTeHHI/II/I)

Pasznen 4 «DIIEMEHTHI QJICKTPUYICCTBA»

1. | Tema 1. «OtrnensHbIE

IloTeHumanbHbIN XapaKTep JJICKTPOCTATUUCCKOTO IIOJIA. Ilonstue

TJIaBBI norennuana. YK-8 (YK-8.3); OIIK-1 (OIIK-1.3); OITK-3 (OITK-3.3)
AJIEKTPOCTATUKID)

2. | Tema 3 | Cerneroanekrpuku. YK-8 (YK-8.3); OIIK-1 (OIIK-1.3); OIIK-3
«usnexrpuku B | (OIIK-3.3)

QJICKTPUYICCKOM TIOJICH»

Pa3pen 5 «DneMeHTH MarHeETU3May
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HepequL paccMaTpuBaeMbIX BOIIPOCOB AJIsl CAMOCTOATEIBLHOTO

ggn Ne paznena u TeMbl U3Yy4eHHs U MepeYyeHb KOMIEeTEeHIINii, 0CBAaMBaeMBbIX MPH HX
M3y4eHHHU (MOKET 0CBAMBATHCS YaCTh KOMIETEHIHN)
1. | Tema 2 | Tpauchopmaroper. YK-8 (VK-8.3); OIIK-1 (OIIK-1.3); OIIK-3
«9nexkrpomarautHas | (OITK-3.3)
VHJTYKLIUSI»
2. | Tema 4 | lIkana snexrpoMarauTHeix BojH. YK-8 (YK-8.3); OIIK-1 (OIIK-
«nekrpomarautheie | 1.3); OIIK-3 (OIIK-3.3)

KOJI€0aHUA Y BOJTHBD

Pazgen 6 «D1eMEHTHI OTITHKI

1.

Tema 1
«Ilonsspusanus BOJIH»

JBoiinoe syuenpenomienne. YK-8 (YK-8.3); OIIK-1 (OIIK-1.3);
OIIK-3 (OIIK-3.3)

Paznen 8 «DnemeHTH sinepH

oif pu3uKI»

1. | Tema 1 <«Sapo wu | [louste o nosumerpun u 3amure. YK-8 (YK-8.3); OIIK-1 (OIIK-
SIICPHBIC PEAKIIHNY 1.3); OTIK-3 (OITK-3.3)
5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH
Tabnuia 6
IIpMeHeHHe AKTUBHBIX U MHTEPAKTHBHBIX 00Pa30BaTeJIbHbIX TEXHOJIOT Wil
HaumeHoBanue
HCI0JIb3yeMbIX
Ne aKTHBHBIX U
Tema u popma 3aHATUA
n/n HHTEPAKTUBHBIX
o0pa3oBaTeJib-
HBbIX TEXHOJIOTHil
1. | Jlabopatopnass pabora Ne 1.1 «Omnpenenenue xodddumuenta | JIP | Pabora B manbx
MTOBEPXHOCTHOTO HATSKEHUS rpymnmnax
2. | JlJaboparopras  pabora Ne 4.1 «M3ydenme Tomorpacduu | JIP | Pabora B MmanbIx
anekTpuyeckoro moiyis» uian  «McciaepoBaHue  BOJBT-aMIIEPHOM rpymnmnax
XapaKTEePUCTUKH MOJTYIPOBOTHUKOBOTO JTHOJIA
3. | JJaboparopras pabora Ne 5.1 «Omnpenenenue wuHaykTHBHOCTH | JIP | PaGoTa B ManbIx
KAaTYIIKH C J>KEJIE3HbIM CEpACYHHUKOM U 0e3 CeplIeyHHKa» I rpymnmnax
«HMccnenoBanue NeTyiv THCTEPE3IUCA
4, | JJaboparopHass pabora Ne 6.1 «llomapuzamms cBera» wm | JIP | PaboTa B Mambix
«IKCHEPUMEHTAIbHOE M3YYCHHE 3aKOHOB TEIUIOBOTO H3ITy4CHHS» rpymnmnax
wmm  «MccnegoBaHue ~— BakyyMHOTO  (JOTOIJEMEHTa»  WIIHU
«MccnenoBanre CekTpa U3Ty4YeHUs! BEIIECTBA

6. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOUHAS ATTECTAIUSA MO

UTOTraM OCBOCHUSA NUCIHUILJINHbI

6.1. TunoBble KOHTPOJIbHBbIE 3aJaHHsI HJIM UHbIE MaTePHAJIbl, HEO0XO0IMMBbIE
JJISl OLeHKU 3HAHU, YMEHHUI M HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH

TuroBsle 3a1a4u JJIs1 KOHTPOJIS Ha JIAOOPATOPHBIX 3aHATUSX, IS DK3aMEHa.

[Tpumep TUIIOBBIX 3a/1a4 ISl TEKYIIETO KOHTPOJIS 3HAHUN 00yYaromuXcs

TunoBble 3agaum no pasaeiny 2 «DnemMeHTHl Kosiebanwii u BonmH». Tema 1 «CBoOomHbBIE U
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BBIHY)KJICHHBIE KOJICOaHUSI»
JIaboparopuoe 3ausitue No2.1. «CBOOOIHBIC U BBIHYKICHHBIC KOJeOaHus. BoTHBD).
3ajgauu:

1.Masaruuk coepuimi 100 nonaHbIX KojaeOaHUM, IPU 3TOM €ro aMIUIUTyJa yMeHbIIMiaach B 10
pa3. Onpenenute norapu(pMUIECKUi TEKPEMEHT 3aTyXaHUs MasTHUKA.

2. AMIUITMTYZIBI ABYX BBIHY)KJICHHBIX KOJICOAHUI CHCTEMBI C OJWHAKOBBIMH COOCTBEHHBIMH
YacTOTaMU TPH BCEX 3HAYCHUSAX YACTOTHl BBIHYKIAIOMIEH CHIIBI pPa3IMYalOTCs BJBOE.
Omnpenenure, Kakod OJHOW W3 BEMWYMH (Maccoi, KOA(PQPHUIMEHTOM COMPOTUBIICHUS,
KOA(PHUIIMEHTOM YyIPYTrOCTH, aMILTUTYIOW BBIHYKIAIOIIEH CHIIBI) OTIIMYAIOTCS ATH CUCTEMBI.

3.3ByKoBbIe KoJeOanust yactoToil v = 450 I'm u ammmutynoit A = 0,3 MM pacipoCTpaHSIOTCS B

ynpyroi cpene. Jnuna Bonasl A = 80 cM. OnpenenuTe CKOPOCTh PacpOCTpaHEHHUST BOJIHBI U
MaKCHMAaJIbHYIO CKOPOCTh YaCTHII CPEJIbI.

[TpuMmep THITOBOTO BapuaHTa KOHTPOJIBHON paOOTHI IS TEKYIIEr0 KOHTPOJIS 3HAHUH
oOyyJaromuxcs

TunoBoii BApHaHT KOHTPOJILHOM padoTsl Nel (pasaens! 1- 8, cemectp 2)
1. KunemaTtudeckoe ypaBHeHHe KoJdebaHuil MaTepuanbHoii Touku umeeT Bu: x=0,2¢ 1 cos0,2t, m.
Uemy paBHBl KOIPQHUIMEHT 3aTyxXaHMs M 4YacToTa 3aTyxaromux KojebaHuil? Berumcnure
Jorapu(pMUUECKU JTeKPEMEHT 3aTyXaHHs U 4acTOTY CBOOOJHBIX HE3aTyXaloUUuX KOJeOaHWH Mo
JUISl STOW CUCTEMBI.
2. Tlmockast BOJTHA pacmpOCTPaHSIETCsl BIIOJb OCH X. YPaBHEHHE BOJIHBI UMeeT BHI £=2cos(25mt—
207mx). Beranciaute pa3HocTh a3 KojebaHui ToueK, UMEIOIHX KoopauHatel X1=4,00m u x2=4,50M.
3. Kakas TemmepaTypa COOTBETCTBYET CpeIHEH KHHETHYECKOW SHEPrHH SJICKTPOHOB, PaBHOU
paboTe BBIXO/1a U3 JINTHSI, €CITU TIOBEPXHOCTHBIN CKauOK IMOTEHIIMAA y TUTHS paBeH 2,4B?
4. TTapannenbHbIN My40K CBETA MEPEXOIUT U3 TJIMIEPUHA B CTEKJIO TaK, YTO IMMy4OK, OTPaKEHHBIN OT
TPaHULBI pa3JieNia dTUX Cpell, OKa3bIBaeTCs] MAKCUMAJIbHO MOJspU30BaHHbIM. OnpenenuTs yroa ¥
MEXAy MaJalouuM U IPeIOMIICHHBIM MyYKaMHu.
5. Uepnoe Teno umeer temmeparypy T: = 500 K. KakoBa Oynmer temmeparypa T2 Tena, eciu B
pe3ynbTaTe HarpeBaHUs MOTOK U3IYYCHUs YBEIMUYUTCS B n = 5 paz?

[IprMep KOHTPOJIBHBIX BOMPOCOB MPHU 3AIIUTE JTA00PATOPHOM pabOTHI ISl TEKYIIETO
KOHTPOJISl 3HAHUN 00y4aronuxcs

Bomnpocs! mo pazgeny 4 «9nemeHTsI anekTpuuectBa». Tema 1 «OTaenbHbIE TI1aBbI
AIIEKTPOCTATUKI

Jlaboparopnas padota Ne 4.1 ««M3ydyeHue Tonorpaguu 3JeKTPUUECKOTO TOJS»
KonTtposbHbIe BOIIPOCH! MPH 3allIUTe J1a00paTOPHOM pabOThI

1. HanpspkeHHOCTh U MOTEHLMAI 3JIEKTPOCTATHUECKOTO OIS, CBsI3b MEX Ty HUMHU. CHUJIOBBIE
JUHUM W DOKBUIIOTEHIMAJIBHBIE IMOBEPXHOCTH, MX B3aMMOCBs3b. Bekrop rpaaueHra.
[IpuHIMI cynepno3uuy Nojei.

2. Teopema ['aycca aist 3JeKTpOCTaTMUECKOTO MO B Bakyyme U BeulectBe. Paborta mods.
Teopema 0 HUPKYISILUMKY BEKTOPA HAIPSHKEHHOCTH.

3. TIpOBOAHMKHM B JEKTPOCTATUYECKOM I10JIe. Y CIIOBUE paBHOBECHUS 3apsA0B B IIPOBOIHUKE.
JIMDIEKTpUKN B JIEKTpocTaTUdecKoM mose. Tumbl auanexTpuxos. [lomspuzanus u ee
BUJBl. [loJIIpM30BaHHOCT, AMANEKTpUYECKAas IPOHULAEMOCTh U BOCIPUUMYHUBOCTD.
DNEeKTPUUECKOE CMEILICHUE.
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[TepedeHb BOMPOCOB, BHIHOCUMBIX Ha IIPOMEKYTOYHYIO aTTECTAIHIO (9K3aMEH)
Bonpocsl k 3k3ameny (2 cemectp)

Pasjen 1 «D5ieMEHTHI MEXaHUKH CIUIOIIHBIX CPE»

1.CmaunBaeMoctb. Kanwisipabie siBIeHUSI.

Paznen 2 «DneMeHThI KoJeOaH i U BOTHY»

2.CBo0OoHbIE 3aTyXaromue Koyebanus. BeinyxkieHHbIe Koebanus. PezoHaHc.

3.BonnoBoe nBmxkenue. Ilnockas rapmornyeckast BojHa. [{irHa BOJIHBI, BOJIHOBOE YHCIO, (ha3oBast
CKOpPOCTb. Y paBHEHHE BOJIHBI.

Pa3nen 3 «DneMeHTBI MOJICKYISPHON (U3UKH U TEPMOIMHAMUKID)

4.CpemHee 4MCIIO CTOJKHOBEHUHN M CPEIHSS [UTMHA CBOOOHOTO ITPoOera MOJISKYIL.

5.Bropoe Havano TepmounamMuku. OOpaTuMblie 1 HEOOPATUMBIE TPOIIECCHI.

6.0uTpors.  HepasencrtBo  Kimaysuyca.  OmpenenieHre SHTPOITMM  PaBHOBECHOM CHCTEMBI  HYepe3
TEPMOAVHAMUYECKYIO BEPOSITHOCTb MakpocucteMsl. Teopema Heprera-1Imanka.

7.Ciibl ¥ TIOTEHIMATIBHAS SHEPrHsl MEXMOJIEKYIIIPHOTO B3aMMOJICUCTBUS. YpaBHeHUe Ban-nep-Baanbca.
N3otepmbl Ban-nep-Baanbca 1 sxcriepruMeHTAIbHBIE U30TEPMBI.

8.5IBnenne nepenoca. Juddysus, TemIonpoBoHOCTh, BHYTPEHHEE TPEHUE.

Pasnen 4 «DJ€eMEHTHI AIEKTPUYECTBAY

9.IToTeHIMANTBHBIA XapaKkTep 3JeKTpocTaTudeckoro mosis. [lonstue moreHnuana. Pacder paboTsl
[IpH MEepEMEILIEHNH 3apsiia B 3JIE€KTPOCTATHUECKOM IOJIE.

10.Hupkymsiiust BekTopa E 3eKTpocTaTudeckoro mosst. Teopema o upKyisiuu Bekropa E.

11.0Onpenenenue pa3HOCTH MOTEHLUATIOB B 3JEKTpPOCTaTHUECKOM Mose. CBA3b HAINPSHKEHHOCTH U
noTeHuuana. ['pagueHT noTeHmnuana.

12.1IpoBOAHMKH B 3IEKTPOCTATHUECKOM Tojie. PaBHOBecue 3apsii0B B IPOBOIHUKE.

13.Tunst  nusnexktpukoB. [lonsipuszanmst AMAIAEKTPUKOB W ee BUIbL  [lossspu3oBaHHOCTH
TUDJIEKTPUKOB.  JlMdnekTpuyeckas  BOCHPUUMYMBOCTD M IPOHMIIAEMOCTb.  BekTop
ANEKTPUYECKOTO CMELICHUSI.

14.CBoGonnbie W CBsA3aHHBIC 3apsnabl. Teopema laycca mma monst B TMIJICKTPHIKE.
CerHeToaneKTpUKU. DIEKTPUYECKOE MT0JI€ B OJHOPOJIHOM IUAIEKTPHUKE.

15.PacueT ciioHbIX nekTpruieckux nenei. [Ipasmina Kupxroda.

16.0nexTpuyeckuii Tok B MeTasuiax. Kimaccuueckast Teopust 31€KTPOIPOBOIHOCTH.

17.Toxk B Bakyyme. DMHCCHS DJICKTPOHOB. ['a30BbIC pa3psibl.

18.IlepemenHslii dnekTpuueckuii TOK. OCHOBHBIE XapaKTEPUCTUKH MEPEMEHHOTO AJIEKTPUUYECKOTO
ToKa. BekTopHbIe quarpaMMbl HAIIPSIKEHUH U TOKOB.

19.TennoBoe neiicTBue nepemeHHoro toka. [lonaydenue, nepeaaya U UCMIOIb30BaHHE IEPEMEHHOTO
Toka. CkuH-3¢ (deKT.

20.ITonynpoBoaHuKH. 30HHAsE TeopHs TBepaoro tena. CoOCTBEHHAs U MpPUMECHasi MPOBOAUMOCTh
noaynpoBoAHUKOB. Jnoa. Tpansuctop.

Pa3nen S «DyieMEHTBI MAarHETU3MAY

21.3¢dexr Xomma. BuxpeBoit xapakrep MarHutHoro mnois. Teopema ['aycca u Teopema o
LHUPKYJISIUU BEKTOpPa MarHUTHON UHIIYKIIMH (B BaKyyMe).

22 . HamarHMyuBaHUE  MarHeTMKOB.  HampsykeHHOCTh ~ MAarHUTHOro  moJjis.  MarHuTHas
MIPOHUI[AEMOCTh U MarHUTHAsI BOCIPUUMYHUBOCTb.

23.JluamMarHeTHKy, mapaMarHeTuku U (heppoMarHeTHKH.

24.Ces3b BekTopoB B 1 H. 3aK0oH MOJHOTO TOKa JUIi MarHUTHOTO TOJSL B BemiecTBe. Teopema o
UUPKYISIuu BekTopa H.

25.B3aumHast uHAyKIMs. TpanchopMaTopsl.

26.PaboTa o mepeMenieHnIo MPOBOIHNKA C TOKOM B MAarHUTHOM TIOJIe. DHEPTUsl MArHUTHOTO TOJIS
B cojieHouie. [IMOTHOCTh SHEPruu MarHUTHOTO TOJISL.

27.BuxpeBoe snekTpuieckoe mnose. Tok cMeleHus.

28.Cucrema ypaBHeHUIl MakcBeiia B MHTETpaJibHON opMme.
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29.KonebatenbHbiii  kOHTYp. [IpeoOpa3oBaHme O3HEpPrHMM Ha pa3NMYHBIX JTamax KojeOaHus.
Huddepenunanbapie ypaBHEHHS CBOOOJHBIX HE3aTYXAIOIIKUX M 3aTyXarollUX KojeOaHWi B HEM
U UX PEIICHUS.

30.IuddepennmanbHoe ypaBHEHHE JJICKTPOMArHUTHOW BOJNHBI M ero pemeHue. CKopocTh
pacnipoctpanenusi BoJiHBI. Bekrtop VYwmosa-IloWiTuHra. OHepretuueckue XapakTEPUCTHKU
AJIEKTPOMArHUTHBIX BOJIH. [1Ikana 3JeKTpOMarHUuTHBIX BOJIH.

Pa3nen 6 «D51eMEHTBI ONITUKI

31.ITonstpuzoBanHslii cBeT. Buasl nomsipuzanuu. CriocoObl MoTydeHns MOJISPU30BaHHOTO CBETA.

32. IIpoxox/IeHHue eCTECTBEHHOTO CBETa Yepe3 MoJisipu3aTtop u aHanmuzatop. [oBopoT rmiockoctu
MOJISIpU3aLIU Y.

33.IMossspu3amusi cBeTa MPU OTPAKCHUM M TPEIOMJIICHHH HA TPAHUIE TUIEKTPUKOB. 3aKOH
bprocrepa. [IBoitHOE JiydenpenomMieHue.

34.BuemrHuit poTorPdexT.

35.CBetoBoe nmaBienue. OnbiThl JleOeneBa.

36.9¢ddexr Komnrona.

37.TerumoBoe n3mydyenue. 3akoH Kupxroda. AGCOIFOTHO YepHOE TeIo.

38. 3akon Credana-bonbimana. 3akon BuHa.

39. TerutoBoe u3nyuenue. @opmyna Ilnanka. PacnpeneneHue >HEpTUH B CIIEKTPE W3IYYEHUS TI0
4acTOTE U JUTMHE BOJIHBI.

Pa3jnen 7 «DneMeHTH KBAHTOBOM (PM3UKHU aTOMay

40.YpoBHH SHEPrUM aToMa BoAopoaa. KBaHTOBBIE YnCIIa: TIIaBHOE, OPOUTAIEHOE, MATHUTHOE.

41.BosHOBBIE CcBOMCTBa MHKpouacTull. JlnmmHa BosHBI Ae bpoitns u ee cBoiictBa. BosHoBas
GyHKIHS.

42. CooTHOIICHHE HeompeaeneHHocTel [ elizenbepra.

43.Ypauenue [lIpenunrepa.

Paznen 8 «DnemMeHTHI saepHON QUK

44 A nepurie peakiuu. [enenne saep. Cunares saep. [lonaTre o 103MMETpUN 1 3aIIUATE.

45.0cHoBHBIE KIIACCHI DIEMEHTAPHBIX YaCTHII.

6.2. OnucaHue noka3zareJieid ¥ KpUTepUEeB KOHTPOJISI yCIIeBAeMOCTH,
OnycaHUe MKAJ OLeHNBAHUS

Kpurepun omeHkn pemieHus 3ajadd A8 KOHTPOJIA Ha JabopaTOpHBIX
3aHATHIX, Ha KOHTPOJBHOM paboTe, Ha SK3aMEHe:

e 5 0a/JIOB BBICTaBISETCA CTYACHTY, €CIM B JIOTHYECKH BBICTPOSHHOM
pEIICHUH TIPABIWIIBHO YKa3aHbl (hOPMYJIIbI BCEX HEOOXOIUMBIX (PM3HUECKUX 3aKOHOB C
MOSICHEHUSIMU, CJIeJaHbl BCE HEOOXOAUMBbIE MaTeMaTHYEeCKHE MpeoOpa3oBaHus,
PUCYHKH (TpU HEOOXOAMMOCTH ), TIOJTYYEH MPaBUIIBHBIA OTBET;

¢ 4 Gajlj1a BBICTABIIACTCA CTYJCHTY, €CIIM B OTBETE yKa3aHbl BCe HEOOXOANMbIC
dusznueckre 3aKOHBI C TMOSACHEHUSIMU, MPUBENCHBI PUCYHKU (TIpH HEOOXOIUMOCTH),
HO B TMOSCHEHMSIX K (PU3MUECKUM 3aKOHAM WJIU B PHCYHKE COJEP)KATCS HETOYHOCTH,
WM TOMYIIIeHa MaTeMaTHYECKUe OMMOKa TPH PEIICHIH;

e3 0ajia BBICTABISETCS CTYIACHTY, €CIM B OTBETE YKa3aHbI TOJBKO
HeoOXonuMble (PU3NYECKUE 3aKOHBI WM PUCYHKH (TP HEOOXOIMMOCTH), WU B
3aKOHAX W PUCYHKE JTOMYIIEHBI OITHOKY;

e 2 DpaJjli1a - PELICHUE HE COJACPKUT OCHOBHOM MOHATHMHBIN anmapar Mo TEME
3a/1aumu.
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JIist momycka K dK3aMEHY CTYACHT 00si3aH PEIIUTh WTOTOBYIO KOHTPOJIBHYIO
paboTy Ha OLIEHKY «3a4YET.

HroroBass oreHka TIO KOHTPOJBHOW paboTe «3aveT» WIH «He3ayeT»
ompejieNsieTcss 1o cpeaHeMy Oauly 1O BCeM 3ajadaM BapHWaHTa KOHTPOJBHOMN
paboThI:

0 - 2,4 6anya — «He3a4eT»;

2,5 — 5 6anj10B — «3a4eT».

Kpurepun onieHKr BOMpOCOB /JIs 3aIUTHI JIA0OPATOPHBIX padoT:

® «3a4eT» BBICTABISIETCA CTYACHTY, €CIIM B OTBETE Ha BOIPOC MPABUIBHO
yKa3aHbl BCE HEOOXOIMMbIe (PU3NYECKUE 3aKOHBI U OMPEACIICHUSI C TOSCHEHUSIMHU,
NpaBUJIBLHO OMHWCAHBl SBICHUS WJIM B OTBETE COJAEPKATCS HE3HAYUTEIbHBIC
HETOYHOCTH;

® «He3a4eT» - OTBET HE COJCPKUT OCHOBHOW TMOHATHUHHBIN ammapaT Mo TeMe
BOIIPOCA

Jlist fmomycka K 9K3aMEHy CTYACHT 00s3aH 3alllUTHTh BCE BBIOJHECHHBIC
nabopaTtopHbie pabOTHI Ha OIICHKY «3a4eT.

HToroBast oIleHKa I10 3alllUTe JIA0OPATOPHOU PabOTHI «3aueT» WIN «He3a4eT»
ONpE/IeNsICTCSl MO0 OTBETaM C OICHKOW «3a4yeT» Ha BOMPOCH ISl 3allUThI
71a00paTOpHOU pabOTHI.

JUJIs1 BBITIOJTHEHUS M 3aIIUTHI TaOOPATOPHBIX padOT CTYACHTHI pa30UBAIOTCS HA
Maible Tpynnsl o 4 - 6 yenoBek. Kaxmas rpynma BBITIOMHSET Ha 3aHATHU
WHIUBHIYAbHYIO JabopaTopHyto paboty. [lpm 3ammre mabopaTopHOW pabOTHI
MaJIO TPYIIOH OTBETHI KAXKIOTO CTYICHTa OIEHUBAIOTCA IO KPHUTEPHUSIM
WHIUBUTyaTTBHO.

Kpurepun onieHKH BOIIPOCOB HA SK3aMEHE:!

¢ 5 0aJJIOB BBICTABIISIETCS CTYAECHTY, €CIIU B JJOTUYECKH BBICTPOCHHOM OTBETE
Ha BONPOC TMPABUIBHO YKa3aHbl BCe HEOOXOIUWMble (U3NUYECKHE 3aKOHBI U
ONpENENICHNUs] C MOSICHEHHUSIMU, MPABWIBHO OIUCAHBI SIBJIEHUS, MPEICTABIEH BBIBOJ
OCHOBHBIX (QOPMYII B COOTBETCTBUU C U3JI0KEHHBIM JIEKIIMOHHBIM MaTepUaJIoM;

¢ 4 GaJjj1a BBICTABIISICTCA CTYACHTY, €CIIM B OTBETE yYKa3aHbI BCE HEOOXOIUMBIE
¢usznueckre 3aKOHBI U OMPENEICHUS C TMOSCHCHHUSMH, OMUCAHBI SIBICHHS, HO B
MOSICHEHUSAX K (PU3MYECKUM 3aKOHAM U OMPEAENICHUSM COJEPKATCA HETOYHOCTU U
(unn) SIBJICHUS OMHMCAHBI C OIMMOKON W (WJIM) HE TPENCTaBICH BBIBOJI OCHOBHBIX
(dbopMyIT B COOTBETCTBUU C U3IIOKEHHBIM JICKIIMOHHBIM MaTEPHUAJIOM;

o3 0Oa/uia BBICTABISIETCS CTYAEHTY, €CIM B OTBETE€ YKa3aHbl TOJBKO
HeoOXomuMple (DU3UYECKUE 3aKOHBI, OMpeneneHus O0e3 TosICHeHWH (Wid B
MOSICHEHUSIX COJIepKarcsl OMMOKW) W (WIKM) MPU ONUCAHUM SIBJICHUS JIOMYIICHBI
OoImuOKY (WIIH ONTHCAaHUE OTCYTCTBYET);

e 2 0aj1a - OTBET HE COACPKUT OCHOBHOW IOHSATUWHBIM anmapar Mo TeMe
BOIIpOCA.

JIs1 OlleHKHW 3HaHWM, YMEHUH, HABBIKOB U (DOPMUPOBAHUSI KOMIIETCHIIUU 10
JOUCLUIUIMHE NPUMEHSIETCA TPAAULIUOHHAS CHCTEMA KOHTPOJISA M OLIEHKH yCIIEBAaEMO-
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CTU CTYACHTOB. HpI/I HUCIIOJIBb30BaHUU TpaI[HL[HOHHOfI CHUCTCMbI KOHTPOJIA U OLCHKHU
YCIIEBAaCMOCTH CTYACHTOB HCIOJB3YIOTCA KPUTCPHUHU BBICTABJIICHUA OICHOK II0
LICTBIpeX6aJIJ'IBHOI\/’I CHUCTEMC «OTJIIMYHO», «XOopomo», «YyOOBJICTBOPUTCIIBHO»,
«CHCYOOBJICTBOPUTCIBLHO.

Ha sk3ameHe cTyleHT OTBedaeT Ha JiBa TEOPETUYECKHUX BOMPOCAa M PEIIAeT
OlIHy 3ajauy. Bompocbl M 3amayy CTyIZEHT BbIOMpaeT CilyyallHO M3 KOMILIEKTa
MpeajaraéMblX €My COOTBETCTBYIOIIMX MaTepuanoB. MTorosas oueHKa 1Mo sK3aMeHy
BBICTAaBJISIETCSl MO CpeHed apu(pMETUYEeCKOl OIIEHKE OTBETOB HAa TEOPETUYECKHE
BOIIPOCHI M pELICHUS 3a/1a4u.

Kpurtepuu oueHnnBaHust pe3yJbTaTOB 00y4eHUs AJIA CAAYH IK3aMEHA.

Tabmuma 7

Ouenka Kputepuu oueHuBanus

OTtimuHO cpenaHsis  apudmMeTHUEeCKas OIleHKa 10 OTBETy Ha
TEOPETUYECKUE BOIMPOCHI U pelIeHUs 3a1auu - oT 4,5 10 5
OaJJTOB; KOMIIETEHIIMH, 3aKpETUIEHHBIC 3a JUCITUIUIMHOM,
c(hopMUpPOBaHbI HA YPOBHE — BBICOKHUI;

Xopoiio cpenaHsis  apudmMeTHUecKass OIeHKa 10 OTBETy Ha
TEOPETUYECKHUE BOMPOCHI U PELICHUS 3a7auu - oT 3,5 no 4,4
0ayI0B; KOMIETEHIMH, 3aKpEIJIEHHbIE 32 JUCUUILTUHOM,
c(hOpMHUPOBAHbI HA YPOBHE — XOPOIIHM (CpeaHMIN)

Y 10BAETBOPUTENBHO cpenHsst apudMeThyeckas OLEHKa IO OTBETYy Ha
TEOPETUYECKHUE BOTIPOCHI U PEIIeHUs 3a1a4u - oT 2,5 1o 3,4
0ayJI0B; KOMIETEHIUHU, 3aKPEIJIEHHbIE 3a JUCUUILTUHOM,
c(hOopMHPOBaHbI HA YPOBHE — TOCTATOYHBIN

HeynosnerBoputensHo | cpenHsst apudMeThdyeckas OILEHKa 10 OTBETYy Ha
TEOPETUUECKUN BOMIPOC M pelieHus 3amauud - oT 0 go 2,4
0asI0B; KOMIETEHIIMHU, 3aKPEIUIEHHbIE 3a JTHUCUUILTUHOM,
He c(hopMUPOBAHBI

7. YueOHO-MeTOoaANYeCKOe 1 MH(POPMALIMOHHOE 00ecnevyeHue TUCIUNINHbI

7.1 OcHoBHas JuTEpaTypa

1.Tpodumona T.U. Kypc dusukn: yue6H. mocobue Ajis CTy. YIPEKICHUA BBICIIL
obpazopanus / T.W. Tpobumona. — 23-¢ usn., crep. — M.: 3matenbckuii EHTP
«Axanemusi», 2017. — 560 c.

2. TpopumoBa T.M. COopHHK 3amad mo Kypcy ¢pusmku. YuebHoe moc. / T.H.
Tpodumosa. — 3-¢ u3a. — M.: OOO "Uzmarensckmii 1om "OHukc 21 Bek",
2003. — 384 c.
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7.2 JlonoJIHUTeIbHAS JINTEPaTypa

3.CasenbeB, U.B. Kypc ¢busuku: yuebnoe nmocobue s By30B: B 3 Tomax / U.B.
CasenbeB. — 8-e usn., crep. — Cankr-IletepOypr: Jlausp, [6. 1.]. — Tom 1:
Mexanuka. Monekynspaas ¢uzuka — 2021. — 356 ¢. — ISBN 978-5-8114-
6796-9. — TekcT: anekTpoHHbIH // JIaHb: 37IeKTPOHHO-OMOIMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/152453.

4.CagenweB, U.B. Kypc ¢usuku: yuedbnoe nocodue: B 3 tomax / M.B. CaBenbes.
— 6-¢ wm3a., crep. — Cankr-Ilerepobypr : Jlans, [6. r.]. — Tom 2:
OnektpuuectBo. Konebanus u Boaubl. BonnoBas ontuka — 2019. — 468 c.
— ISBN 978-5-8114-4253-9. — Tekct: aneKTpoHHbIN // JlaHb: 3JI€KTPOHHO-
oubaroreunas cuctema. — URL: https://e.lanbook.com/book/117715.

5.Xycaunos, III.I". Kypc ¢usuku: Teopus, 3aja4i U BOIPOCHL: yueOHOe mocodue /
II.T". XycamHoB; PoccuiiCkuii rocyaapCTBEHHBIM arpapHbIi YHUBEPCUTET -
MCXA umenu K.A. TumupsizeBa (MockBa). — DJIEKTPOH. TEKCTOBBIE JTaH. —
MockBa: PTAY-MCXA um. K.A. Tumupszesa, 2021 — 464 c. — Pexum
noctyma: http://elib.timacad.ru/dl/local/s20210609.pdf.

6.Konormn, H.A. ®usuka. Marepuanbl KOHTPOJBbHON pabOTHI IJIsi CTYACHTOB
arpapHbeix HanpasiaeHuid moarotoBku. / H.A. Konomnmun, W.B. JleBkun, B.JI.
[Tpumen; Poccuiickuii rocyaapCTBEHHBINM arpapHbiii yHuUBepcuter - MCXA
umenu K.A. Tumwupszea (MockBa). — DJIEKTPOH. TEKCTOBBIE JaH. —
MockBa: PTAY-MCXA uMm. K.A. Tumupszena, 2021 — 154 c¢c. — Pexum
nocryma: http://elib.timacad.ru/dl/local/s20210715.pdf.

7. XycaunoB, ILI. OcHOBbI MeXaHUKM U MOJEKyJIspHas ¢Guzmka: ydeOHOE
nocobue / HII. XycamnoB; Poccuiickuii rocynapCTBEHHBIM arpapHbIi
yauBepcutrer - MCXA umenun K.A. TumwupszeBa (MockBa). — DIJIEKTpOH.
TekcTtoBble naH. — MockBa: PITAY-MCXA um. K.A. Tumupsizera, 2020 —
146 ¢. — Pexxum nmoctyma: http://elib.timacad.ru/dl/local/umo456.pdf.

8.Xycaunos, ILI. DnekrpomarnerusmM u BoOJHBI: ydeOHoe mocobue / IILT.
XycaunHoB; Poccuiickuil rocynapcTBeHHbIN arpapHbiii yHusepcuteT - MCXA
umenn K.A. TumupszeBa (MockBa). — DJIEKTPOH. TEKCTOBbIE JaH. —
MockBa: PTAY-MCXA um. K.A. Tumupszera, 2020 — 168 c. — Pexum
nocryma: http://elib.timacad.ru/dl/local/umo457.pdf.

9.Konommu, H.A. ®usuka. Matepuansl msi pelieHuss KOHTPOJIBHON pPaOOTHI.
Yacte 1: yuebHO-MeTommdeckoe mocoome / H. A. Konomnwmn; Poccuiickuii
rocyaapcTBeHHbIN arpapHbiil yHuBepcuteT - MCXA umenn K. A. Tumupsszesa
(MockBa). — DnekTpoH. TekcToBble AaH. — MockBa: PITAY-MCXA um. K.A.
Tumupsizena, 2018 — 215 C. — Pexxum JIOCTYIIA:
http://elib.timacad.ru/dl/local/umo315.pdf.

10.Konomnuu, H.A. ®usnka. Martepuasbl A1 penieHuss KOHTPOJIbHON PabOTHI.
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http://elib.timacad.ru/dl/local/s20210715.pdf
http://elib.timacad.ru/dl/local/umo456.pdf
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Yacte 2: yueOHO-meToandeckoe mnocodue / H.A. Konomnun; Poccuiickuit
rocyaapcTBeHHbIN arpapHbiil yHuBepcuTeT - MCXA nmenu K. A. Tumunpsszesa
(MockBa). — DnekTpoH. TekcToBbie JaH. — MockBa: PTAY-MCXA um. K.A.
Tumupszesa, 2020 — 183 C. — Pexum JOCTyna:
http://elib.timacad.ru/dl/local/umo449.pdf.

11.KonomnuuH, H. A. ®usuka. MaTtepuaiibl KOHTPOJIbHON pabOThl ¢ LHUPPOBBIMU
KOMITETCHITUSAMHM JIJIsl HampaBjieHuM noarotoBku cdepsl [T arpapHbIx By30B :
VYyeono-metonunueckoe nocobue / H. A. Konomnun, K. A. I'opiikos. — Mocksa
: Poccuiicknii rocynapcTBeHHbI arpapHbiil yHuBepcuteT - MCXA nm. KA.
Tumupsizesa, 2022. — 168 C. — Pexum JOCTyna:
http://elib.timacad.ru/dl/full/s08122022FizikaKonoplin.pdf.

12. Xycaunos, II. I'. Jlekuuu no ¢usuxe. Yacte I1I. Ontuka. AtomHas ¢usuka.
®duszuka TBepaoro tena. Pu3rka aTOMHOIO sApa U 3yeMeHTapHbix yactuly / L.
I XycamnoB. — MocksBa: Poccuiickuii ToCyAapCTBEHHBIM arpapHbId
yHuepcuter - MCXA um. K.A. Tumupszena, 2023. — 305 c. — Pexum
nocryma: http://elib.timacad.ru/dl/full/s04072023fizika3.pdf.

7.3 HopmaTuBHbBIE IPABOBbIE AKTHI

He npenycmotpeno.

7.4 MeToauyeckne yKa3aHUs, PpeKOMEHIAIUH U IPyTrue MaTepUuaJibl K
3aHATHAM

Jlist mpoBeeHus 1ab0paTOPHBIX pabOT PEKOMEHIYEeTCsl HCTIOIb30BaTh
METOJIUYECKUE YKA3aHUS:

13.Mexanuka: Meroguuyeckue ykazanus / B.JI. Ilpumen [u np.]; Poccuiickuii
rocynapcTBeHHbI arpapublii yHuBepcutet - MCXA nmenu K.A. Tumupsizesa
(MockBa). — DnekTpoH. TekcToBble AaH. — MockBa: PITAY-MCXA um. K.A.
Tumupsizena, 2018 — 61 C. — Pexum JIOCTyIa:
http://elib.timacad.ru/dl/local/umo214.pdf.

14 Konomnun, H. A. TlorpemHoctu pusnueckux msmepenuii / H. A. KonomnuH,
C. A. Mapunosa, M. B. IllecrakoB. — MockBa: Poccuiickuii rocy1apcTBEHHBIN
arpapubiii yauBepcuteT - MCXA um. K.A. Tumupszera, 2022. — 35 c. —
Pexum nmoctyna: http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

15.bamnayeB B. A., beictpos I'. C., Imutpues I'. B., Epmios A. II. Mexanunka
gacTh |: MeToguYeckne yka3aHUs MO BBITIOJHEHHUIO JTAOOPATOPHBIX PabOT. —
M.: ®I'bOY BIIO MI'AY, 2013. —44c.

16.bammaues B. A., beictpos I'. C., iImutpues I'. B., Epmios A. I1., Typkun A. B.
Mexanuka. MeTtoauyeckue yKa3aHus MO BBIIOJHEHUIO JIaDOPaTOPHBIX PadoT.
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http://elib.timacad.ru/dl/full/s04072023fizika3.pdf

Y. Il / Tlox obmeit pen. A. B. Typkuna. — M.: ®I'BOY BIIO MI'AY, 2013. —

48 c.
17.beictpoB I'. C., EpmoB A. II, Xpammwuua 3. B. DnexkrpuuecTso.
Meronnueckue ykazaHus K jabopatopHbiM padoram. Y. |. — M.: BHUNUT'uM

nmenu A.H.Koctsakosa, 2016. — 48 c.

18.beictpoB I'. C., HuxomaeB C.H., Xpammmnaa 3. B. DiekTpoMarHeTusM.
Meronnueckue yka3zaHus K jJabopaTopHbIM pabotam mno ¢usuke. Y. Il. — M.:
BHUWUI uM nmenn A.H.Koctsakosa, 2016. — 60 c.

19.banutaueB B. A., Beictpos I'. C., Imutpues I'. B., Epmos A. I1., Typkun A.
B., YennokoB b. . OnTtuka u atomHas ¢puszuka. MeToauyeckue ykazaHus 1o
BBINOJHEHUIO TabopaTopHbix padot. Y. I / Tlox obweit pea. A. B. Typkuna, I
B. Imutpuesa. — M.: ®I'BOY BIIO MI'AY, 2013. - 50 c.

8. Ilepeuennb pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTEepHET», HEOOXOAUMBIX IJIsl OCBOCHUS JUCHUIJINHbBI

He mpenycmorpeno
9. [lepeyenb NporpaMMHOro odecriedeHusi 1 UHGPOPMALNMOHHBIX CIPABOYHBIX
CHCTEM.
He npenycmoTtpeno
10. Onucanue MaTepuaIbLHO-TEXHHYECKOH 0a3bl, HEOOXOTUM O /1J151
OCyIIeCTBJIeHHUSI 00Pa30BaTEJIBLHOI0 MPOLEcca Mo AUCIUIINHE

Taobmmma 10
CBenennsi 00 00ecne4YeHHOCTH CIIEHATU3UPOBAHHBIMY Ay 1M TOPUSIMH,
KaOMHeTaMMu, JadopaTOpusIMHU

HaumenoBanune
cnenuaIbLHBIX
noMeInieHnii u

NOMeIeHUuN IS

CaMOCTOSITEILHOM
padotbl (Ne yueOHOTO
Kopmyca, Ne ay1iMTOpHu)

OCHALLIEHHOCTH CIEIHAJLHLIX IOMEINEeHN ¥ MOMeleHn i 1)1
CaMOCTOSITEJIbHOM PadoThI

1 2

YueOnas aynutopus ans | 1.Ilapter 23 mrT.

MIPOBEACHUS 3aHATUN 2. Ctynps 1mr.
CEMUHAPCKOI0 THUIIA, 3. Crou 1 .
2PYNNOBLIX U 4. Tocka menoBast 1mT.
UHOUBUOYATILHBIX 5.1MIxadwr 1 mr.

KOHCYIbmayuii, mexyuje2o
KOHMPOA U
NPOMENHCYMOUHOU
ammecmayuu
(YueOnsiit koprryc Ne 28
ayn. 3010)

VYuebHas 1abopatopus, 1.Cronsbt 20 mT.
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ayoumopus 0t
nPoBedeHUsl 2PYNNOGHIX U
UHOUBUOYATILHBIX
KOHCYTIbMayutl, mexyuje2o
KOHMPOJS U

2.Ctynbs 29 mrT.

3.Jlocka menoBas 1 1ir.

4 IlIxadsr 1 m.

5.TurmoBoit KOMILIEKT 000pyI0BaHUS JIabopaTopuu «MOoJeKyIsIpHas
¢u3uka u repmoarHamuka» 1 mt. (naB.Ne410124000603107)

NPOMENCYMOUHOU 6. TUMoBoI KOMIUIEKT 000pyIOBaHMS Ja00paTOPUU «DJIEKTPUIECTBO
ammecmayuu u marHeTu3m» 1 mt. (uaB.Ne 410124000603235)
(YueOnsiii koprryc Ne 28
ayn. 302)

VY4eOHast ayIuTOpHs IS
MPOBEICHUS 3aHATUI
JIEKLIMOHHOIO TUIIA
(Yuebnbiit kopryc Ne 28
ayn. 304)

1.Cron 1 mT.

2.Tapts! 70 .

3. Crynpsg lur.
4.Jlocka menoBas | mir.
5.Kadenpa 1 mr.
6.9kpan 1 mr.
7.Ilpoextop 1 mrT.

VYueOHas nabopaTtopus,
ayoumopus 0ns
npogedenus 2pynnosvix u
UHOUBUOYATILHBLX
KOHCYTbmayuil, mexyuje2o
KOHMPOJISL U

1.ITapter 17 wrT.

2.Ctynbs 35 mrT.

3.Jlocka menoBas 1 1.

4 llxadwe! 1 mr.

5. TunoBoii koMIIIEKT 060pyaoBaHus J1abopaTopun «KBaHTOBas
dbusuka» 1 m. (maB.Ne 410124000603114)

NPOMENCYMOUHOU 6.YcTaHoBKa IS DKCIIEP. U3yd. 3aKOHOB TeIll. U3/, | mT. (MHB.Ne
ammecmayuu 410134000000313)
(YVaeGnsrit kopmyc Ne 28
ayn. 337)

VYyebOnast maboparopus,
ayoumopus 01
npogeoeHUs 2PYNNoGuIX U
UHOUBUOYATILHBIX
KOHCYTbMayuil, mekyuje2o
KOHMPOJIA U
NPOMENCYMOUHOU
ammecmayuu
(YVaeGnsrit kopmyc Ne 28
ayn. 336)

1.ITapTer 20 miT.

2.Ctynbs 34 .

3.Jlocka menoBas 1 mit.

4. kadwr 1 mT.

5. TumnoBoit KOMILIEKT 000pyaOBaHUs J1s JTabopartopun «KBanToBas
dbuzuka» 1 mr. (maB. Ne 410124000603113)

YueOHas nabopaTopus,
ayoumopus 0ns
nposedeHUsl 2pYNnoGuIX U
UHOUBUOYATILHBIX
KOHCYIbMayutl, mexyuje2o
KOHMPOIA U

1.ITapTer 16 miT.

2.Ctynbst 34 wmir.

3.ocka menoBast 1 mir.

4. kadwr 1 mT.

5.TunoBoit KOMIUIEKT 000pyH0BaHus Jlaboparopuu «BoaHOBEIE
npouecchl» 1 mr. (uHB.Ne 410124000603117)

NPOMENCYMOYHOU 6.TumoBoit KOMIIEKT 000PyIOBaHUS Tab0opaTOpum «DIEKTPHYECTBO U
ammecmayuu margetusm» | mT. (uHB.Ne 410124000603236)
(YueOnslit kopryc Ne 28
ayn. 335)

VYuebHas nabopaTopus,
ayoumopus 01
npoeedenus 2pynnosvix u
UHOUBUOYATILHBIX
KOHCYIbmayuil, mexyuje2o
KOHMPOA U
NPOMENHCYMOUHOU

1.Cronpr 9 mir.

2.Ctynbs 21 mrt.

3.TunoBoit KOMIUIEKT 000pyA0BaHuUs J1abopaTopun «MoseKysapHas
¢u3uka u repmoanHamuka» 1 mt. (nHB.Ne410124000603107)
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ammecmayuu
(YueOnsiii koprryc Ne 28
ayn. 332)

VYuebnas 1abopatopus,
ayoumopus 0l
npoeedenus 2pynnosvix u
UHOUBUOY ATILHBIX
KOHCYIbmayuil, mexyuje2o
KOHMPOJsA U
NPOMENHCYMOUHOU
ammecmayuu
(YueOnsiii koprryc Ne 28
ayn. 333)

1.Cron 11 .

2.Ctynbs 21 mrT.

3.TurmoBoif KOMILIEKT 000pyI0BaHUS JIabopaTopuu «MoJeKyIspHas
¢u3uka u repmoauHamuka» 1 mr. (mHB.Ne 410124000603106)

VYyebOHast ayuTopus s
MPOBEICHUS 3aHATUI
CEeMHMHApPCKOTO THIIA,

ayoumopus 0ns

npogedeHUst 2PYNnoGulx U

UHOUBUOYATILHBLX
KOHCYTbMayuil, mexyuje2o
KOHMPOTs U
NPOMENCYMOUHOU
ammecmayuu

(Yuebunbiit kopryc Ne 28

ayn. 306a)

1.Cronpr 18 mT.

2.Cton s mpenoiaBatess 1 mr.
3.Ctynbs 55 mr.

4.Jlocka menoBasi 2 miT.
5.1lIxadm! 3 mir.

VYyebOnast maboparopus,
ayoumopus 01
npogedenus 2pynnosvix u

1.ITapTer 27 miT.
2.Ctynbs 57 mT.
3.Jlocka menoBas 1 mit.

UHOUBUOYATILHBLX 4. kadwr 3 mT.
KOHcynibmayutl, mexyujeco | 5. TUTOBOI KOMILJIEKT 000PpYyI0BaHUS Ta00paTOpUn « IJIEKTPUIECCTBO U
KOHMpPOJs U marHetusm» 1 mr. (maB.Ne 410124000603236)
NPOMENCYMOYHOU 6. TumoBoii KOMIUIEKT 000pyHOBaHus TabopaTtopru «MoJeKyIsipHas
ammecmayuu busuka u repmoauHamMukay 1 mT. (uHB.Ne 410124000603106)
(YVaeGnsrit kopmyc Ne 28
ayn. 3060)

VYueOHast ayuTopus UIs
NPOBEJICHUS 3aHITHI
CEMUHAPCKOT0 TUIIA,

ayoumopus 0ns

nposederUs 2pynnosuix u

UHOUBUOYATILHBIX
KOHCYIbMayutl, mexyuje2o
KOHMPOIS U
NPOMENHCYMOUHOU
ammecmayuu

(YueOnslit koprryc Ne 28

ayn. 307)

1.JTaGopaTopHbIie CTOJIBI 15 mmiT.
2.Crout s mperiogaBatens 1 mr.
3.Crynbs 47 wr.

4.Jlocka menoBas 1 mrT.

5. llIxader 1 mrT.

LlenTpanpHas Hay4YHAs
ouobaunorexa umenu H.M.
JKenesnosa, unTaabHbIE

3aJb6l OMOINOTEKH

Oo6wwexutue. Komuara
IUTS CAMOTIOATOTOBKHA
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11. MCTOIUI‘ICCKHQ PCKOMCHIALMH CTYAEHTAM 0 OCBOCHUIO JHCUMUIIIUHEI

Obpasosarenbublii nporecc No ANCLMILIMHE OPraHK30BaH B (popMe y4eOHBIX
3aHATHH  0OyyalOmMXCA € MpenojaBaTeleM M CaMOCTOATENBHOM  paGoTEI
obyuatouuxcs. YueGHble 3aHATHS NPEACTABIEHB! CIEAYIOUMMH BHAAMMU: NEKIIHM:
nabopaTopHble PabOThI, KOHCYIBTALIHN.

Ha yuebHbIX 3aHsATHAX 0Oyvaroliuecss BBINONHAIOT —3aIUIAHUPOBAHHEIE
HAaCTOALIEH NPOrpaMMOli OTAEIbHBIE BUIB! Y4eOHBIX pabOT, B TOM YHCIE OTHEIBHBIX
DJIEMEHTOB paboT, CBA3aHHBIX ¢ Gymywei mpodecCHOHANBHOM AeATENBHOCTBIO.

llocne  xaxnoit nexkumm  TpeGyeTcs  camocTosTenbHas — mpopaGoTKa
H3II0XKEHHOro Marepuana. Ilepen 3aHATHEM IO BBINONHEHHIO J1a6OpaTOPHOM paboTEI
HEOOXOAMMO TOATOTOBUTH KOHCIEKT PaGoTHI, BHMMATENFHO M3YUHMB COZEPHKaHHE
METOAMYECKHUX YKa3aHHH, U 3alIOMHUTH MOPAMOK BBEIIOJHEHHS.

Buabl u popmMb1 0TPaGOTKM NPOMyIIEHHBIX 3aHATHIA

CTymeHT, NpomycTHBIIMH JeKUHI0, 00s3aH OTpaGoTaTh TEOPETHYECKHIA
MaTepHaJ 10 COOTBETCTBYIOLIEH TEME CaMOCTOATEBHO.

CTynmeHnTt, mpomyCTHBIUMHA jabopaTopHyl0 paGory, 00g3aH ee OTpaboTaTh
(BBIIIOJIHUTE), PACCYUTATE M 3AIIUTHTE.

12. MeToanyeckue PEKOMEHTaUMH DPEMOaaBaTEe/JIsAM 110 OpraHu3alun oﬁyqemm
O JHRCUHMIIINHE

st Gonee ycmeuIHOro OCBOEHUS JUCHUIUIMHBI «CHelUalibHBIE TIJIaBBI
bu3MKM» pEKOMEHAYETCs CHadaja HaBaTh CTYAEHTaM JIEKIMOHHBIA MaTepHan, a
3aTeM 3aKpeIUIATh ero BUe 1abopaTopHBIX 3aHATHH.

W3yueHue Kypca CKIaJblBaeTCs M3 JIEKLUUH, TabOpaTOpHBIX 3aHATHH U
CaMOCTOATEIbHOH pabOThI CTYAEHTOB.

Ha nexumsax OCBELIAIOTCS OCHOBOIOJIAralolle BOMPOCH MporpaMMbl. YacTb
pas/iesioB BEIHOCUTCS Ha CAMOCTOATENBHYIO POPaboTKy.

JIabopaTopHbIe 3aHATUS NPEAYCMAaTPUBAIOT PA3BMTHE Y CTYACHTOB HABBIKOB
KOJIMYECTBEHHOIO  aHaju3a  (DU3UYECKMX TPOLIECCOB, COCTABIAIOMMUX  CYTh
nporpamMmpl.  POPMHPYIOTCA IIPHEMBl PACCMOTPEHUS KOHKPETHBIX BONPOCOB €
No3MLUMK  (YyHIAMEHTANBHBIX 3aKOHOB HaykH. JlaGopaTopHsle paboThl HarJsgHO
JEMOHCTPUPYIOT GU3HYIECKUE 3aKOHBI U SIBJICHUS.

IMporpammy paspaborai: , 5
porj y pasp Wl%f,

Mopo3os A.B., k.{.-M.11., JIOLEHT

(nojuicn)



PELHEH3UA
Ha padouyo nporpammy JucuumimHbl 51.0.13 «CneunaibHble 1JaBbl PU3HKU»
OIIOII BO no nanpasienuro 20.03.01 «TexHochepHas 0e30MaCHOCTb» HANPaBJIEHHOCTH
«3ammTa B 4Ype3BbIYANHBIX CHTYallUsIX U OXpaHa TPyda» (KBaJu(ukanus BbINYCKHMKA —
O0akaJjaBp).

MouyrnoBoii  Hatambeld ~ AJleKCaHIpOBHOHW,  JIOIEHTOM  Kadeapbl  TeXHOCQEpPHOI
6ezonacaoctn PI'BOY BO «Poccuiickuii rocymapcTBeHHbIH arpapHbiii yHuBepcuteT — MCXA
nmenn K.A. TumupsseBa», KaHIUJATOM TEXHUYECKUX HAyK (Jlajee IO TEKCTy PELEH3EHT),
MpOBEJIeHa pereH3usl pabodel mporpamMmbl TUCIMIUIMHBI «Crenuanbabie ThaBbl ¢pusukmy OITOIT
BO mno nanpaBnenwmio 20.03.01 «TexHocdepHas 0e30MaCHOCTBY HAIMPABICHHOCTH «3alIuTa B
Yype3BbIUYAHBIX CUTyallMsIX M oOXpaHa Tpynaa» (OakanaBpuaT) paspadboranHoit B ®I'BOY BO
«Poccuiickuii rocynapctBeHHblil arpapubiii yausepcurer — MCXA umenn K.A. TumupszeBa», Ha
kadenpe ¢usuku (paspadotunk — Mopo3oB AHTOH BukropoBud, momneHT Kadenpsl (GU3NKH,
KaHauaT (PU3UKO-MATEMATHUYECKUX HAYK).

PaccMoTpeB npescTaBiieHHbIE HA PELIEH3UI0 MaTepUalbl, PELIEH3EHT MPUIIEN K CIeIyIOINUM
BBIBOJIAM:

1. [IpenbsiBneHHass pabodas mnporpamMma AUCUMILIMHBI «CrelnuaabHble TJaBbl (PU3UKI»
(mamee mo Ttekcty Ilporpamma) coomeemcmeyem TpeboBanusim O®I'OC BO mo HampaBieHUIo
20.03.01 «TexHochepnas Oe3zomacHOCTBY. IIporpamma codepoicum BCe OCHOBHBIC pa3feiibl,
coomeemcmayem TpeOOBaHUAM K HOPMaTUBHO-METOAMUECKUM JJOKYMEHTAM.

2. llpencraBnennas B Ilporpamme axkmyansnocmp y4eOHOW JUCHUIUIMHBI B PaMKax
peanuzanuu OIIOIl BO me noonescum commenuro — TUCIUTIIMHA OTHOCHTCS K 0a30BOM 4YacTu
yaeOHoro nukna — b1.

3. Ilpencrasnennsie B I[Iporpamme uenu AUCUMILTUHBI coomeemcmayom TPeOOBaHUSIM
®I'OC BO nanpasnenus 20.03.01 «TexnochepHas 6€30MacHOCTY.

4. B cootBerctBuu ¢ IIporpammoii 3a mucnmmiinHoW «CrienuaabHbIE TJIaBbl (DU3UKH
3aKperyieHo 3 Komnemenuyuu (3 uHOukamopa c@opmuposaHHocmu  KOMHEmeHUuu).
Hucuunnuna «CrenuanbHble T1aBbl  (QU3MKW» W mpeacTaBieHHas [Iporpamma cnocobua
peanuzosams MX B OOBSABICHHBIX TpeOoBaHUSX. Pe3ynbraTel 00ydeHHs, TNpeACTaBICHHBIE B
[IporpamMmme B KaTeropusx 3HaTh, YMETh, BIAJETh coomseemcmayiom creuupuke U CoAep:KaHUIo
JTUCLMIUTUHBL U 0eMOHCIMPUPVION 803MOHMCHOCHb TIOTYUYEHUS 3asIBJICHHBIX PE3yIbTaTOB.

5. O6mas Tpyno€MKOCTh IUCHUIUIMHBI «CrenuanbHble TiaBbl (U3UKU» COCTaBIAET 3
3auétHble eauHuIbl (108 yacoB/ M3 HUX IMpaKTHYeCcKas MoAroToBka () 4acos).

6. HNudopmanus O B3aMMOCBS3M H3Y4a€MbIX JAUCHMILUIMH M BOIpPOCaM HCKIIOYEHUS
nyOIupoBaHUSl B COJIEP)KaHUU AUCLUMIUIMH coomeemcmeyem ACUCTBUTENbHOCTU. JlMCUUIUIMHA
«CnennanpHbple T1aBbl (U3NKK» B3auMocBsizaHa ¢ Apyrumu gucuuminHamu OIIOII BO wu
YueOnoro mnana no HampaBieHuto 20.03.01 «Texnocdepnas 0e30mMacHOCTE» U BO3MOXKHOCTb
nyOIUpOBaHUS B COJAEPKAHUHU OTCYTCTBYET.

7. IlpencraBnennas  I[Iporpamma  mpenmojiaraeT  HCIOJb30BAaHHE  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUH, HUCHOJb3yeMble MPU peaU3alld Pa3IUYHbIX BUIOB Yy4eOHOI
paboTel. opMbI 00pa30BATENBHBIX TEXHOJIOTHI_coomeemcmayom crienuruKe TUCITUTLINHEIL.

8. Ilporpamma mucuurinabl «CrenuanbHble TIaBbl GU3UKH» Tpeanonaraet 4 3aHsATHS B
UHTEpPaKTUBHOH Gopme.

9. Bunmel, conepkaHue U TPYAOEMKOCTh CaMOCTOSITEIbHONH pabOThl  CTYACHTOB,
npenctaBieHHble B IIporpamme, coomeemcmeyiom TpeOOBaHUSM K TOJATOTOBKE BBIMYCKHUKOB,
conepxarumcst Bo PI'OC BO nanpasnenus 20.03.01 «TexnocdepHast 6€30MacHOCTbY.

10. IlpencraBnennsie U omucaHHble B [Iporpamme ¢opMbel mexyuyell OLIEHKH 3HAHUN
(3ammTa  mabopaTOpHBIX  paboOT, pelieHue 3aJay, pelIeHHe KOHTPOJIBHOW  paboThI),
coomeemcmagyiom crienupuKe TUCIHUILTUHB K TPEOOBAHUSAM K BBIITYCKHUKAM.

dopma POMEKYTOUYHOTO KOHTPOJIS 3HAHUN CTYJAEHTOB, MpeaycMoTpeHHast [Iporpammoit,
ocymiecTBisieTcs B (opme SK3aMeHa, 4YTO coomeemcmeyem CTaTycy JUCHMIUIMHBI, Kak
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AVCUMILTMHBI  6230BOM 4acTH  yueGHoro lmkna — Bl ®I'OC BO Hampasmenus  20.03.01
«TexnochepHas 6e30MacHOCTE.

11. @opme! ouenky 3HanHii, NpencTaBIeHHLE B IIporpamme, coomeemcmeyrom crieuuduxe
AUCUMMANMHEL M TPEOOBAHMSIM K BBITYCKHHKAM.

12.Yuebno-meromnueckoe  obecneyenue AUCUMIIMHBL  NPEACTaBIE€HO:  OCHOBHOM
JUTEPATYPOIi — 2 HcTouHKKa (6a30BbIiT Y4e6HHK 1 c60pHHK 3ajlay), AOMOJHNTENbHOM JIMTEPATYpOit
— 10 nanvenoBanuit w coomeememayem TpeboBannaM ®I'OC BO wampasnenus 20.03.01
«Texuocdepnas 6ezonacHocTsy.

13. MarepnansHo-texunueckoe obecreuenme AVCUHMIIIMHBI  COOTBETCTBYET —Crieuuduke
AMCIMTINELL «CrIeUMaNbHEe rMaBsl (GU3HKH» M obecreumBacT HCIIOJIB30BAHME COBPEMEHHBIX
obpasoBaTenbHbIX, B TOM uncie MHTEPAKTUBHBIX METOLOB 06YYEHHS.

14. Metonuueckne  pexomenmamun CTYACHTAM W  METOAMYECKHE  pEKOMEHIALHU
MPEMOAABATENSM 1O OPraHu3aLUuy 06ydeHHs 10 QUCHHIUIHHE AQIOT NpPEACTaBIIEHHE O crieunduKe
0byucHns no aucunmHe «ChielansHble [IaBs pu3nkny,

OBUIUE BBIBObI

Ha ocwoBanuu nposenennoii PCLCH3UM MOXHO CleNaTh 3aKIIOYEHHE, YTO XapakTep,
CTPYKTYpa 1 conepanne paGoueil MporpaMMsl AMCLHMIIMHGI «CrneunanbHble raBbl (pU3UKH»
OIIOIT BO no nanpassnennio 20.03.01 «TexHochepHas 6e301aCHOCTEY HANPaBIEHHOCTH «3amura
B UPE3BLIYANHBIX CHTYaUMsAX M OXpaHa Tpyna» (kBanuduKauus BBIMyCKHHKA — 6Gakanasp),
paspaborannas Mopo3oBsIM AHTOHOM Buxroposuuem, nouentom kadenps pusnky, kammnaTom
(u3nKo-MaTeMaTHYeCKHX Hayk,  coorserctByer TpeGoBamusm OI'OC BO, coBpemeHHBIM
TPEOOBAHMAM SKOHOMMKH, PbIHKA TPYJa M MO3BOJHT Npu e€ peanns3auuu ycremwHo obecrnegnTs
¢bopMupoBanue 3as1BIEHHBIX KOMIIETEHIIUH.

Peuenzent: Mouynosa Hatanes AJneKCaHapOBHa, JOLEHT xadenpsl TexHOChEPHO#H Ge30macHoCTH
OI'BOY BO «Poccgjﬁcmi«i TOCYNapCTBEHHBIN arpapHelii yHuBepcHTeT — MCXA MMeHn
K.A. TumupszeBay, xaummmar Texunaeckux HayK
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