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AHHOTAIMA

paboueit mporpammbl yueOHo# gucuuminabl b1.0.13 «CrenunanbHble TIIaBbl
(¢u3MKU» 11 MOATOTOBKM OakanaBpa no Hampasienuto 35.03.11
«['mapomennopanus» HanpaBiaeHHOCTH «lIpoekTupoBaHue, CTpPOUTEIBCTBO U
AKCIUTyaTalus TUAPOMETUOPATUBHBIX CUCTEM.

Heab ocBoeHUs1 TMCUMILVIMHBI: PAa3BUTh CIIOCOOHOCTh OCYIIECTBISATH MOUCK,
KPUTUYECKUN aHAIU3 W CUHTE3 MH(OpMaLUU, TPUMEHSATh CUCTEMHBIA MOAXOM Js
pelIeHHs] TOCTaBJICHHBIX  3a7a4; CcGOPMHUPOBATH  CIIOCOOHOCTh  MPUMEHSThH
COOTBETCTBYIOIIMKA  (PU3MKO-MaTeMaTUYECKUl ammapar, METOJAbl aHaldu3a u
MOJENHUPOBAHUS, TEOPETHYECKOIO M OKCHEPUMEHTAJIBbHOIO  HUCCIENOBaHUA,
U3MEpPUTEIbHYI0 TEXHUKY, B TOM 4YHUClIe UU(PpOBbIE MPUOOPHL, MNpPU pPELICHUU
du3nyuecKkux 3a/1a4y, OTHOCSIIMXCS K 00JacTH podeccuoHaIbHBIX 3a/1a4.

MecTo TUCUMILUIMHBI B YUeOHOM IUIaHe: JUCIUIUIMHA BKIIIOYEHA B 0a30BYIO
4acTh Y4eOHOTO0 IJ1aHa 1o HarpasiieHuro nmoaroroBku 35.03.11 «['mapomenuoparius»
HaIPaBJICHHOCTH «IIpoexTupoBanue, CTPOUTETBCTBO 5 IKCTUTYaTaIHs

T'uApOMCIINOPATHBHBIX CUCTEM»,

TpebdoBanusi K Ppe3yJbTaTaM OCBOEHHS JAUCHHUIVIMHBI: B pE3yiIbTaTe
OCBOGHUS JTUCIUIUIMHBI (DOPMHPYIOTCS CJCAYIOIINE KOMIETCHIINN (MHIUKATOPHI
chopmupoBannoctu kommerennun): YK-1 (YK-1.1, YK-1.2, YK-1.3); OIIK-1 (OIIK-
1.1, OIIK-1.3); OIIK-4 (OIIK-4.1).

Kpatkoe coaepxkanne aucuuminnbl: CmaumBaemoctb. CBOOOIHBIE U
BBIHYK/ICHHbIE KoJeOaHus. BonHbel. BTOpoe M TpeTbe Havallo TEPMOJUHAMHKHU.
Peanbubie rasel. SBnenus nepenoca. IIpoBOOHUKY M TUINEKTPUKH B 3JIEKTPUUECKOM
nosie. Teopus 351ekTponpoBOAHOCTH. [lepeMeHHBIN 3EKTPUUECKU TOK. MarHuTHoe
rnoje B BemiecTBe. Teopus anekTpoMarHuTHOro mnoiyii Makcsemwia. [lonspuzanus
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 AUCHUIIHHBI

Llenbro OCBOEHUS AUCLUIIUHBI SIBISETCS:

pPa3BUTh CHOCOOHOCTh OCYILECTBJIATH MOUCK, KPUTUUECKUN aHAIU3 U CHUHTE3
uH(popMaIK, TPUMEHATh CUCTEMHBIM MOAXOJ JJIs PELIEeHUs MOCTaBICHHBIX 3aJ1ay;
chopMHpPOBaATh CIIOCOOHOCTD IIPUM EHATh COOTBETCTBYIOIIMI ¢buzuKo-
MaTeMaTUYEeCKUW armapaT, METObl aHaju3a U MOJAEIMPOBAHMS, TEOPETUUYECKOrO U
HKCIIEPUMEHTAIBHOTO MCCIIEIOBAHUS, W3MEPUTEIbHYIO TEXHUKY, B TOM YHCIIE
upoBble NPUOOPHI, MPU pelIeHUH (U3UYECKUX 3a]lad, OTHOCALIMXCS K 00JacTu

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

2. MecTo TMCUMILUIMHBI B YUeOHOM mpomecce

Huciumnaa «CrenuanbHble T1aBbl (PU3HKKU» OTHOCUTCS K 0a30BOM yacTu
brnoka 1 «/lucuumnuuel (Mogynu)y» ydeOHoro ruiaHa. [ucuumiamHa «CrnenuanbHble
rJ1aBbl PU3UKU» peanusyercs B cooTBeTcTBUM ¢ TpeboBanusimu GI'OC BO, OIIOIT
BO wu VYuyebnoro mmana mno HampaBienuto 35.03.11 «['uapomenuopaiusi»
HaIpaBIECHHOCTH «IIpoexTupoBaHue, CTPOUTEIIBCTBO " DKCILTyaTalHsl
TUIPOMENHOPATUBHBIX CUCTEM .

[IpenmecTByronMMu KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs
aucuuianHa «CrienyanbHble I1aBbl GU3NKN» sBigercsa «Dusnkay, «MaremaTukay.

HucuunnnHa «CrennanabHble IN1aBbl (PU3UKU» SIBISIETCS OCHOBOIOJIATrarome
IUISL W3YYEHMs CIEAYIOIUX AUCHUIUIMH: «XuMHs», «TexHudeckas MeEXaHHUKay,
«Teopernueckas MmexaHukay», «MaTeprualoBeIE€HUE U TEXHOJIOIUSI KOHCTPYKIMOHHBIX
MaTepHaANIoBy», «l'MapaBiauka», «OJIEKTPOTEXHHUKA, 3JIEKTPOHUKA M aBTOMATHKa»,
«MexaHHKa TPYHTOB, OCHOBaHUA U (YHIAAMEHTBD».

OcoOEHHOCTBI0O NHUCIMIUIMHBI ~ SIBIISIETCS €€ 0a30BBIM  Xapakrep JJis

TCXHUYICCKUX U CCTCCTBCHHO-HAYYHbIX JUCLUIIJIHNH.

PabGoyas mporpamma muctuiuimHbl «CHeNHAIbHBIC TJaBbl (PU3MKHA» IS
WHBAJIUJOB M JIUI[ C OTPAHUYEHHBIMU BO3MOXXHOCTSIMHU 3J0pPOBBsI pa3padaTbiBacTCA
WHIWBUAYAIbHO C  yY4E€TOM  OCOOEHHOCTEH  TICHXO(HU3HYECKOTO  pPa3BHUTHS,

HMHAWBUAYAJIbHBIX BO3MOKHOCTEM U COCTOSHUS 3A0pPOBbi TAKHUX O6y‘—IaIOH_[I/IXC$I.

3. [lepeyeHb MJIAHNUPYEMBIX Pe3yJbTATOB 00YUYEeHUsI 1O TUCIUIIIMHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJibTATAMHU OCBOCHUS 00pa30BaTeJIbHOM
NporpaMmbl

OOpazoBatenbHbIE PE3YJAbTaThl OCBOSHHMS JIUCIUIUIMHBI  O0yYaromuMcs,
npeicTaBiaeHbl B Tabmwmie 1.



TpeOoBaHus K pe3yJbTaTaM OCBOCHUS YUeOHOM AMCIUIIHHBI

Tabmnura 1

Ne Kon Conepxxanue B pesynbrate n3ydeHus: yaeOHON AUCIUILINHBI O0yYIarONIHecs
/_ KOMIIETE | KOMITETCHIUH (WIu e€ Nuaukatopbl KOMIETEHIINI JOJIKHBI:
wn HIIUNA YacTH) 3HaTh YMETh BJIAIETh
1. |VK-1 Crioco0eH OCYIIeCTBIIATh VK-1.1. 3Hanue cnocoO0B aHaIn3a 3a4a4, BEIACISIS UX | OCHOBHBIE IIOHATHS, aHaJIU3UPOBATh U METOJTUKOHN pEelIeHUs
TIOUCK, KPUTHYECKUH aHann3 | 0a30BbIE COCTABIISIONINE, OCYILECTBICHHS 3aKOHBI U MOJIENTH NPUMEHSTDH (PU3HKO- npocTeHmX (PU3UKO-
U cuHTe3 UH(pOpMaILUH, JICKOMITO3HIIMH 33]auH; MEXaHHKH, TEXHUYECKYIO TEXHHYECKHX 3324 B
MIPUMEHSTH CUCTEMHBIN VK-1.2. YMeHue rpaMoTHO, JIOTUYHO, CTaTUCTHYCCKON (DM3UKH | HH(POPMAIIHIO B npodecCroHATBHOM
TIOAX O JUISl pEIIeHUS apryMeHTHpOBaHO (JOpMUPOBATH COOCTBEHHBIE Y TepMOAWHAMUKH, npoeccroHaIbHOM 00J1acTu, B TOM YHUCIE C
MOCTABJICHHBIX 3a/1a4. CY)XIICHUS U OLICHKH. Y MEHUE OTIINYaTh (DAKThI OT AIIEKTPHYECTBA U JIeITEIbHOCTH NPUMEHEHNUEM METOJI0B
MHEHH, HHTEPIIPETaIrii, OLIEHOK H T.JI. B MarHeTu3Ma, TeOpuu nH(pOpMaInOHHBIX
PaCCY)KIECHUAX OPYTUX YYaCTHUKOB AEATEILHOCTH; KOJIeOaHUH 1 BOJTH, TEXHOJIOTUH
YK-1.3. Bianenue HaBbIKaMH HaXOXKACHHSI BO3MOXKHBIX | KBAHTOBOH (pr3mKy,
BapHUaHTOB PCHICHUA 3a1a4u, OICHUBAs UX JOCTOMHCTBA aTOMHOH U H}IepHOﬁ
M HEJOCTAaTKH. (hu3uKH
2. |OIIK-1 Criocoben pemath TunoBbie | OITK-1.1. YMeHHe UCTOb30BaTh OCHOBHBIC 3aKOHBI 3HATH OCHOBHBIE 3aKOHEI | 0OOCHOBEIBATH METO/LI | 3HAHUAMU 3aKOHOB U
3a/auu Npo(eCCHOHANIBHON | €CTECTBEHHOHAYYHBIX JTUCHUILIHH JUIS PELICHHs €CTECTBEHHOHAYYHBIX MIPOBE/ICHHS HAYYHBIX | METOJIOB MPOBEACHUS
JeSITeIHbHOCTH Ha OCHOBE HAyYHO-HCCIIEOBATEIILCKUX, IPOESKTHBIX JUCLUTUINH, METOZBI U3BICKAHUH U WH)XEHEPHBIX M3BICKaHUN U
3HAHUI OCHOBHBIX 3aKOHOB MPOU3BOJICTBEHHBIX 33/1a4 B COOTBETCTBUH C OOJNACTBIO | MATEMAaTHYECKOTO TEXHOJIOT U TEXHOJIOTUH
MaTEeMaTHYECKUX U u (un) cdepoii npodeccnoHaNbHOI e TeTbHOCTH, aHam3a u MIPOBEICHH MIPOCKTHPOBAHUS
€CTECTBEHHBIX HAYK C MMETh HaBBIKU ISl Y9aCTHS B HAYYHBIX UCCIIEIOBAHUSAK; | MOICIIMPOBAHUS, 9KCIEPUMEHTAIBHBIX
MIpUMEHEHUEM OIIK-1.3. Bnanenue HaBbIKAMU IPHAMEHSTH B TEOPETUIECKOr0 U HCCTIeTOBaHUN
nH(pOopMaIMOHHO- npoecCHOHANBHOMN IESITENFHOCTH B 00IaCTH IKCIEPUMEHTAIILHOTO
KOMM yHHKAIIHOHHBIX THPOMENTUOPAIY HH(POPMALIMOHHO- HCCTIeIOBaHM MIPH
TEXHOJIOTHI. KOMMyHHUKAITHOHHbIE TEXHOJIOT UM, perneHnn
reorH(pOPMAaIIOHHBIMU CUCTEMaMHU, UCTIONb30BATh npoecCHOHANBHBIX 33724
METOZBI H3MEPUTEIHHON U BEIYUCIUTEIHHON TEXHUKH.
3. |OIIK-4 Crioco0eH peann30BhIBaTh OIIK-4.1. YMmenue 000CHOBBIBATh U PEATN30BHIBATH MIPUHIAT PabOTHI MOJTH30BATHCS METOAaMH OLICHKI
COBpPEMEHHBIC TEXHOJIOTHH U | COBPEMEHHBIC TEXHOJIOTUU YIIPABICHHS POIECCAMH B | HF3MEPHUTEIBHBIX W3MEPHUTEIbHBIMU apaMeTpoB COCTOSHUS

00OCHOBEIBATh MX
MIPUMEHEHHE B
npodeCCHOHANBHOMN
JIEATELHOCTH.

obracTe IpoeCCHOHATBHON NeSTeTHHOCTH -
THAPOMEITHOpALIHSL.

puOOpPOB, B TOM YHUCTIE
IIU(PPOBBIX, OCHOBHEIE
(hu3mgeckne mapamMeTpsl
Pa3IMYHBIX TIPOLIECCOB,
(hm3mIecKre OCHOBEI
MPOIIECCOB B 00TIaCTH
npodeccroHaTbHOM
JeSATEINbHOCTH

npubopaMu, B TOM
yucie HUpPOBBIMH,
U3MEPATh U
paccUHTHIBATH
3HAYCHUS (PI3UIECKIX
BEJTHYHH,
XapaKTePH3YIOIINX
MIPOIIECCHI B 001aCTH
npoheccHOHATEHOM
JIeATEIbHOCTH

MIPOIIECCOB B 00JIaCTH
npoeCcCHOHAIBLHON
JEATEIbHOCTH, B TOM YHCIIe
C TIOMOIIBIO ITU(PPOBBIX
YCTpOMCTB




4. CTpyKTYpa M cofep:KaHue AUCHUIIUHBI

4.1 Pacnpenesienne TPy10éMKOCTH IMCHMILIMHBI 110 BUIaM padoT
10 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
OO0masi TpyA0€MKOCTDb JUCITUTUIMHBI IO YYEOHOMY 108/0 108
TUTaHYy
1. KonTakTHas padora: 66,4 66,4
AyauTopHasi pabora 66,4 66,4
8 MOoM yuciue:
nexyuu (J1) 32 32
npaxkmuueckue 3auamus (I113) 16 16
snabopamopnvle pabomuwi (JIP) 16 16
KOHCYIbmayuu nepeo dK3aMeHoM 2 2
KOHMAKMHas paboma Ha nPoMedCymo4HoM KOHMpOJie 04 0.4
(KPA) ' ’
2. CamocrositeabHasi padora (CPC) 41,6 41,6
KOHMPOJIbHASL paboma 6 6
camocmosmenvHoe usyyeHue pazoenos,
Camono02omosKka (npopabomka u noemopeHue
JIEKYUOHHO20 MAmMepuania u Mamepuania y4eOHuKos u 8,6 8,6
VUEOHBIX NOCOOULL, NOO2OMOBKA K 1ADOPAMOPHBIM U
NPAKMUYECKUM 3AHAMUAM, KOJLIOKGUYMaM U m.o.)
Iloocomoska k 3K3ameHy (KOHmMpOJb) 27 27
Bu mpoMexyTO4HOTr0 KOHTPOJIS: DK3aMEH

* B TOM YHCIIe TPAKTUYECKasl TIOJITOTOBKA. (CM YU4E€OHBIH T1J1aH)



4.2 Conep:kaHue IMCHUNINHBI

Tabmuma 3
TemaTnueckuil UIaH y4eOHOM IMCHHUIIHUHBI
HaumeHoBaHuUe pa3iejioB U TeM AL LA
IR (ypynHEH0) Bcero J 113 JIP | IIKP pHas
padora CP

Pazgen 1 «31eMeHThl MEXaHUKH CILIONIHBIX 12 2 4 6
cpem
Pazgen 2 «2aemMeHTHI KOJ€O0aHUi 1 BOJIHY 9 2 1 6
Pazmen 3 «DieMeHTB  MOJICKYIISIPHOM 10,6 4 1 5,6
(bU3UKK U TEPMOAUHAMHUKN
Paznen 4 «21neMeHTBI SIEKTPUUECTBAY 22 8 4 4 6
Pasnen 5 «DaeMeHTHI MarHeTU3Ma 24 8 4 4 8
Paznen 6 «21eMeHTEI ONTHKH 16 4 2 4 6
Paznen 7 «DnemeHTHl KBaHTOBOW (HU3MKH 6 2 2 2
aToMay
Paznen 8 «DnemeHTs! snepHOi HU3HKNY) 6 2 2 2
Koncynpramum nepen sKx3aMeHOM 2 2
KoHnTakTHas paboTa Ha IPOMEKYTOUYHOM 0,4 0,4
koHTpoJe (KPA)
Bcero 3a 2 cemecTp 108 32 16 16 2,4 41,6
HUroro mo pucuunjinue 108 32 16 16 2,4 41,6

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

CwmauuBaemocTb. KanumisipHble sSiBIICHUS.

Pazgen 2 «DieMeHThI KOJI€OaHWi U BOJIH»

Tema 1 «CBoOOHBIC U BBIHYKICHHBIE KOJICOAHUS

CBoOoanbIe 3aTyxatomiue kojaedbanus. BerHyxaeHHbIe KoeOanus. Pezonanc.

Tema 2 «BoyHED»

BomnoBoe amxenue. Ilnockas rapMoHuueckas BOJHA. J[TMHA BOJHBI, BOJHOBOE 4MCIO, (a3zoBas
CKOpPOCTb. YpaBHEHHE BOJIHBI.

Pazgen 3 «DneMeHThI MOJIEKYISIPHON (DU3MKH U TEPMOJIUHAMHUKH»

Tema 1 «DneMeHTBI MOJIEKYISIPHOU PUIUKK»

CpenHee 4HMCIO CTOJKHOBEHUN U CPEHSS ATUHA CBOOOIHOTO Mpodera MOJeKyII.

Tema 2 «31eMeHTBI TEPMOJIUHAMUKU»

Bropoe Hawano tepmomamHamuku. OOpathmble W HeoOpaTUMbIe Tpoliecchl. DHTpornms. HepaBeHCTBO
Knaysuyca. Onpenenenvie SHTpONMM PaBHOBECHOM CHUCTEMBI 4epe3 TEPMOJMHAMUYECKYIO BEPOSITHOCTH
Makpocuctembl. Teopema Hepucra-Ilnanka. Cuibl M NOTEHUMAIbHAS 3HEPIUS  MEXMOJIEKYIISIPHOIO
B3auMOZEHCTBYS. YpaBHeHHe BaHn-nep-Baanbca. M3orepmbl Ban-nep-Baanbca M dkcniepyMeHTalIbHBIE
H30TEPMBI.

Tema 3 «SIBneHus nepenoca»

SBnenue nepenoca. Juddysus, TemIonpoBoIHOCTb, BHYTPEHHEE TPEHHE.

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 FE.  OmpeneneHue pa3HOCTM IMOTEHLUAJIOB B
ANEKTPOCTATUUECKOM MoJie. CBsI3b HANPSKEHHOCTU U MOTEHIMaa. ['palueHT noTeHmana.

Tema 2 «IIpoBOIHUKH B IEKTPUUECKOM IOJIEN




IIpoBOJHUKH B 3JIEKTPOCTaTUYECKOM I10JIe. PaBHOBECHE 3aps/10B B IIPOBOIHUKE.

Tema 3 «/{MdNEKTPUKH B IIEKTPUUECKOM TOJIE»

Tunsl nuanekrpukoB. [lonsgpuzanus IuAIEKTPUKOB U €€ BUbL. [l01spHU30BaHHOCTD AMIIEKTPUKOB.
JlusnexTpuueckas BOCHPUUMYMBOCTD M IPOHUIIAEMOCTb. BEKTOp 3JEKTPUYECKOro CMEIIEHUS.
CBoOoaHble U cBsi3aHHbIE 3apaasl. Teopema [Maycca mig monst B audnekTpuke. CerHETOAIEKTPUKH.
DNEKTPUUECKOE TOJIE B OJHOPOIHOM TUAIIEKTPUKE.

Tema 4 «IlocTOSHHBIN ANEKTPUUECKUI TOK»

Pacuer crnoxubIx snekrpuueckux neneit. [Ipasuna Kupxroda. Dimekrpudeckwii TOK B MeTaliax.
Knaccuueckast teopust 351eKTponpoBOoJHOCTH. TOK B Bakyyme. OMHCCHS 3JE€KTpOHOB. ['a3oBble
paspsbl.

Tema S «IlepeMeHHBIN IIEKTPUYECKHUNA TOK»

[lepemenHbIl AnekTpruyecKuil TOK. OCHOBHBIE XapaKTEPUCTUKHU [IEPEMEHHOTO 3JIEKTPUYECKOrO TOKA.
BekTopHsle nuarpaMmel HaIPsDKEHWM U TOKOB. TeIIoBoe AeWCTBUE ITepeMeHHOTo ToKa. [lomyuenue,
nepeiavya v MCIoJIb30BaHNE NIEpeMEHHOro Toka. CKMH-3((DeKT.

Tema 6 «OneMeHThI PU3HKH TBEPIOTO TEIIA»

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

Pa3nen 5 «DneMeHThl MarHeTU3Ma»

Tema 1 «MaraurocraTuka»

D¢ dext Xonna. BuxpeBoit xapakrep MarHuTHOTO MoJid. Teopema ["aycca u TeopeMa 0 UPKYISAIIUN
BEKTOpa MAarHUTHOW MHAYKUHUU (B BaKyyMe).

Tema 2 «MarguTHoOE II0JI€ B BEIIECTBE»

HamarununBanvne marseTukoB. HampspkeHHOCTh MarHMTHOTO MMOJIsl. MarHuUTHasi MPOHULIAEMOCTh U
MarHuTHas BOCIPUUMYMUBOCTH. JlMamarHeTuku, TMapamMarHeTHku U ¢eppoMarHeTkd. CBs3b
BeKTOpOoB B u H. 3aKOH MOJIHOTO TOKa JUIsi MArHUTHOIO MOJIA B BeniecTBe. Teopema 0 HUPKYIALUA
Bektopa H.

Tema 3 «DneKTpoMarHuTHAS WHIYKIIHS

B3anmuas wnayknus. Tpanchopmartopel. Pabora mo mnepeMenieHuio NTpOBOJAHMKA C TOKOM B
MAarHWTHOM TOJIe. DHEPrusi MAarHUTHOTO MOJIS B cojieHOuAe. [NIOTHOCTh 3HEpruu MarHUTHOTO TOJIA.
Tema 4 «YpaBHeHus: MakcBeia»

Buxpepoe anexkrpuueckoe nozie. Tok cmenienusa. Cucrema ypaBHeHHT MakcBesljia B MUHTErpajibHOU
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
pemienus. uddepenunanbHoe ypaBHEHHE 3JIEKTPOMArHUTHOM BOJIHBI M ero perieHue. CKOpoCTb
pactpocTpaHeHusi  BOJIHbL.  Bekrtop  Ymosa-lloWitThHra. DOHepretuueckue  XapakKTEpUCTHUKU
3NIEKTPOMAarHUTHbHIX BOJIH. [lIKkana 3JeKTpOMarHuTHBIX BOJIH.

Pasnen 6 «DyieMEHTHI ONTUKHU»

Tema 1 «Ilomsipu3arus BoIH

[TonsipuzoBanublii cBeT. Buabl monsgpuzamuu. CrnocoObl MOMyYeHHUs MOJISPU30BAHHOTO CBETa.
[IpoxoxaeHue ecTecTBEHHOro cBeTa 4epe3 mnoispu3atop W aHanuzarop. [loBopoT miockoctu
nosisipu3anuu. [lonsdpusanus cBeTa Npu OTPAKEHUM U INPEIOMIIEHMH HAa TPAHUIE IUAJIEKTPHUKOB.
3axoH bprocrepa. /[BoiiHOE yuenpenomieHHE.

Tema 2 «KBaHTOBBIE SIBJICHUS B ONTUKE»

Buemnuii ¢poroapgext. CretoBoe napinenue. OnbiThl JlebeneBa. Dddexr Kommnrona. TemmoBoe
uznyuyenue. 3akoH Kupxroda. Abcomoto uepHoe Teno. 3akoH Credana-bonpimana. 3akon Buna.
TemnoBoe usnyuenue. @opmyna Ilnanka. Pacnipenenenue 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 KBAHTOBOW MEXAHUKI




BonHoBble cBoiicTBa MuKpodacTuil. JnmHa BoiHbI e Bpoiinsg u ee cBoiictBa. BomHoBas ¢yHKIus.
CootHomienue HeonpeneneHnocrel ['eiizenbepra. Ypasuenue [lpeaunarepa.
Paznen 8 «DnemMeHTH anepHoi Gu3nkm»

Tema 1 «Slapo u saepHbIe peakum»
SAnepnslie peakuuu. [enenue snep. Cunres saaep. I[lonstue o no3umeTpuu u 3amure.
Tema 2 «DneMeHTapHbIE YaCTULIBI)

OCHOBHBIE KJIACChI AJIEMEHTAPHBIX YACTHULL.

4.3 Jleknuu/nadopaTopHblie/IPaKTUYECKUE 3aHATHS

Tabnuua 4
Conepxanue JIeKIHiT/JIa00PATOPHOI0 MPAKTUKYMA/NIPAKTHYECKUX 3AHATHH U
KOHTPOJIbHbIE MEepPONPUSITUSA

dDopMupyeMble Koa-
KOMIIEeTeH LI H Bun BO
Ne Nt 1 Ha3BaHHUe JeKI Ui/ (MHANKATOPBI KOHTPOJbL [4acoB
I /;[ Ne paznena JIA0OPATOPHBIX/ MPAKTHYECKUX JOCTHKEHM ST HOT'0 [ w3 uux
3aHATHI KOMIIETEHIINN) | MEpPOIIpHs |"PaKTH
qyeckasi
THS moaroTo
BKa
1 Paznen 1 «31eMeHTHI MEXaHUKH CIIONTHBIX CPE» 6/0
Tema 1 Jlexmms Ne 1.1 YK-1 (YK-1.1, 2
«CmaunBaeMocTh | «CMaunBaeMOCTb. YK-1.2, YK-1.3)
» Kanwmsapaele ssBneHus»
C HCIIOJIb30BAHUEM
MYJIBTUMEAMMHOIO IPOEKTOpa
JlaGopaTtopnast pabora Ne 1.1 OIIK-1 (OIIK- 3ammuTa 4
«Omnpenenenne kospdunuenta | 1.1, OIK-1.3); | mabopatop
noBepxHocTHOTO HaTsokeHus» ¢ | OIIK-4 (OIIK- | HBIX paboT
NPUMEHEHHEM [U(POBBIX YCTPOKCTB 4.1)
JUIS TIONTy4eHHsI 1 00paboTKH
OKCIICPUMCHTAJIBHBIX JaHHBIX
2. Pa3nen 2 «DneMeHTHI KoJeOaHU 1 BOJIHY» 3/0
Tema 1 Jlexumst Ne 2.1 «Co6omgusie u | YK-1 (VK-1.1, 2
«CB00OOIHBIE U BBIHYKJICHHBIE KOJICOaHMSI. VK-1.2, VK-1.3)
BBIHYX/ICHHbIE Bomnb» ¢ ucnonszosannem
KoJieOoauus» MYJIBTUMEAUMHOIO IPOEKTOpa
Tema 2 «Bomusly | [Ipaktuueckoe 3anarue Ne2.1. | YK-1 (VK-1.1,| pemenue 1
«CBoboaubIe 1 BeIHYXIeHHbIE | YK-1.2, VK-1.3) 3a1ay
Kose0aHusi. BoJHbI».
3. Pa3nen 3 «DnemMeHTHl MOJIEKYISIpHON (GU3UKH U 5/0
TEPMOTUHAMHUKI)
Tema 1 | Jlexus Ne 3.1 «OneMeHTsI YK-1 (VK-1.1, 2
«OIIEMEHTBI MOJIEKYJISIpHOM (PU3HKH. VK-1.2, YK-1.3)
MOJIEKYISIPHO I Bropoe u TpeTse Hauano
buzuKu» TEPMOIUHAMUKI ¢
TeMa 2 HCIIOJIb30BAHUEM MyHLTI/IMC,[[PII)’IHOFO
«DNeMEeHTHI TIpoeKTOpa
TEPMOIUHAMUKHU
»
Tema 2 | JIexuusa Ne 3.2 «PeanbHbIe VYK-1 (YK-1.1, 2
«OJIEMEHTBI rasbl. SIBJICHHs IIEpEHOCA ¢ YK-1.2, YK-1.3)
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dopMupyeMble Koa-
KOMIIeTEeHIINT Bun BO
N Nt 1 Ha3BaHHUe JeKI U/ (MHANKATOPHI KOHTPOJIb [4acoB
. /;1 Ne paznena JIa0OpaTOPHBIX/ NPAKTHIECKHUX JOCTHKEHM ST HOT'0 [ w3 uux
3aHATHHI KOMIIETEHIIMH) | MEPONpHs |NPaKTH
THS yeckas
moaAroTo
BKa
TEPMOAMHAMUKHU WCTIOJIb30BAHUEM MYJIbTUMEIUHHOTO
» MPOEKTOpa
Tema 3
«SIBnenns
MIEPEHOCay
Tema 1 | IIpaktnueckoe 3anarue Ne3.1. | YK-1 (VK-1.1,| pemenue 1
«DNIeMEeHTHI «IIeMEHTBI MOJIEKYISIPHOI YK-1.2, YK-1.3) 3aja4
MOJIEKYISIPHOI (GU3MKYU U TEPMOJUHAMUKH.
buzukm» SIBnenus nepexHoca»
Tema 2
«DNIeMEeHTHI
TEPMOIUHAMUKHU
»
Tema 3
«SIBnenns
MIEPEHOCay
4. Paznen 4 «DneMEHTHI JJIEKTPUICCTBA» 16/0
Tema 1 Jdexuusa Ne 4.1 «Ortpensnbie | YK-1  (VK-1.1, 2
«OTtnenbHbIE rmaBel  anekrpocratuku»y ¢ | YK-1.2, YK-1.3)
IJIaBBL HCIOJIb30BAHUEM MYJIbTUMEIAUUHOT O
AIIEKTPOCTATUKM | MPOCKTOpa
Tema 2 Jexuus Ne 4.2 «JIposomauku u | YK-1  (VK-1.1, 2
«IIpOBOJTHUKM B | IUAJIEKTPUKU B | YK-1.2, VK-1.3)
IEKTPUUYECKOM UIEKTPUUECKOM  TOJe» ¢
TIIOJIC)) HCIIOJIb30BAHUEM MYJIIBTUMEAUNHOI'O
TeMa 3 IIPOCKTOpa
«JIM2EeKTpUKH B
IEKTPUYECKOM
10JIe»
Tema 4 | Jlekuust Ne 4.3 «Iloctosnnsiii | YK-1  (VK-1.1, 2
«ITocTosiHHBIN U niepeMeHHbIH AnekTpudeckuii | YK-1.2, YK-1.3)
IEKTPUUYECKHH TOK» c HCTIONIB30BaHIEM
TOK» MYJIBTUMEIUIHOTO MTPOEKTOpa
Tema S
«IlepeMeHHBIN
JNEKTPUYECKUN
TOK»
Tema 6 Jdexuua Ne 4.4 «Onements! | YK-1  (VK-1.1, 2
«OIIEMEHTBI ¢usuku  TBepaoro Tema» ¢ | YK-1.2, YK-1.3)
(U3HMKYM TBEPJOTO | MCHONb30BAHUEM MYIbTUMEIUIHOrO
Tenay TIPOEKTOpa
Tema 1 [IpakTnueckoe 3anarue Ne 4.1. | YK-1 (VK-1.1,| pemenue 2
«OTaenbHBIE «Pacuer HanpsKEHHOCTH U VYK-1.2, YK-1.3) 3a7a4
TJIaBBI norennuana. [IpoBoHUKY 1
NIEKTPOCTATUKMUY | TUDJIEKTPUKHU B
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n/n

Ne paznena

Ne m HazBanme Jeknui/
JIa0OPATOPHBIX/ MPAKTHYECKUX
3AHATHH

dopMupyeMble
KOMIIeTeHIM U
(MHOAMKATOPBI
JOCTHKEHH S

KOMIIETEHIIVH)

Bun
KOHTPOJIb
HOTO
Meponpus
THA

Koa-
BO
4acoB
/ M3 HUX
NPaKTH
qyeckasi

moaAroTo
BKa

Tema 2
«IIpoBOgHUKM B
ANEKTPUIECKOM
I1OJICY

Tema 3
«/Inanexrpuku B
ANEKTPUIECKOM
moJe»

OJICKTPUYCCKOM II0JIC»

Tema 4
«ITocTosTHHBIN
INEKTPUIECKUI
TOK»

Tema 5
«ITepemeHHBII
ANEKTPUYECKUI
TOK»

Tema 6
«NEMEHTHI
(hbU3UKH TBEPJIOTO
TeIay

[IpakTnueckoe 3ansarue Ne 4.2.
«IIocTOAHHBIN U IEPEMEHHBIN
AJIEKTPUYECKUN TOK.
OnemMeHTH! (PU3UKH TBEPAOTO
TEena»

VK-1 (YK-1.1,
VK-1.2, VK-1.3)

perieHne
3aj1a4

Tema 1
«OT1HenpHbIe
TJ1aBBI
ANEKTPOCTATUKIY
Tema 2
«IIpoBOHUKH B
ANEKTPHUIECKOM
IOJIEY

Tema 3
«ndnexrpuku B
ANEKTPHUIECKOM
IOJIE

Tema 4

«ITocTosiHHBIN
3IEKTPUUECKUAN
TOK»

Tema S
«IlepeMeHHBIN
JIIEKTPUYECKUI
TOK»

Tema 6
«DNEeMEHTBI
(bu3uKN TBEPJOTO
Tesa

JlabopaTtopnast pabora Ne 4.1
««HM3yuenune Tomorpadun
ANEKTPUYECKOTO MO UIH
«HccaenoBanne BOILT-
aMIIEPHOIN XapaKTepUCTUKU

MMOJYIIPOBOJHHUKOBOI'O JUOAa»
C PUMEHEHHEeM [U(PPOBBIX
YCTPOMCTB IS TIOTyYEeHUS U
00pabOTKH 3KCIIEPUMEHTATIHHBIX
JAHHBIX

OIK-1 (OIIK-
1.1, OIIK-1.3);
OIK-4 (OIIK-
4.1)

3almTa
nmabopartop
HBIX paboT

Pa3gen 5 «DneMeHTH MarHeTU3May

16/0

Tema 1
«MarauTocTaTuk

Jlexuus Ne 5.1 «Dddexr
Xomna. Teopema ['aycca u

VK-1 (YK-1.1,
VK-1.2, VK-1.3)
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dopMupyeMble Koa-
KOMIIeTEeHIINT Bun BO
No Nt 1 Ha3BaHHUe JeKI U/ (MHANKATOPHI KOHTPOJIb [4acoB
I /;1 Ne paznena JIa0OpaTOPHBIX/ NPAKTHIECKHUX JOCTHKEHM ST HOT'0 [ w3 uux
3aHATHI KOMIIETEHIINN) | MEPOIpHS |NPaKTH
THS yeckas
moaAroTo
BKa
a» TeopemMa O LUPKYJSAIUU B» ¢
Tema 2 | UCIONB30BaHUEM MYIBTUMEIUHHOIO
«MaruuTtHoe POCKTOpa
Home p | JIexums Ne 5.2 YK-1 (VK-1.1, 2
BEIIECTBE «HamarnnunBanue YK-1.2, YK-1.3)
MarHeTuKoB. /[namarHeTuku,
napamMarHeTHKy U
(beppomMarHeTuKmn» c
HCIIOJIb30BAHUEM MYJIbTUMEANNHOT O
pOeKTOopa
Jlexuus Ne 5.3 «3akon YK-1 (VK-1.1, 2
TIOJTHOTO TOKA B BEI[ECTBE. YK-1.2, YK-1.3)
Teopema o mupkysauuu H» ¢
HCIIOJIb30BAHUEM MYJIIBTUMEANNHOT O
MpOeKTOpa
Tema 3 | Jlekuus Ne 5.4 «B3aumuasa VK-1 (VK-1.1, 1
«ONEKTPOMAarHuT | UHAYKIUA. DHEPrus YK-1.2, YK-1.3)
Hast MHIYKIIHAS MarHUTHOTO TOJIS» ¢
HCIIOJIb30BaAHUEM MYJIIbTUMEAUUHOI'O
MPOEKTOpa
Tema 4 | Jlekuuss Ne 5.5 «VYpasmenmsa | YK-1 (VK-1.1, 1
«YpaBHEHUS Makcgenia. YK-1.2, YK-1.3)
Makcaeiia DJIEKTPOMArHUTHbBIE
Tema 5 KojeOaHusT W BOJHBD» ¢
((BHeKTPOMarHI/IT HCIIOJIB30BAHHUEM MyJ'ILTPIMCI[PIfIHOFO
HbIE KoJieOanus u | MPOeKTOpa
BOJIHBI»
Tema 1 | Ilpaktnueckoe 3ansatue Ne 5.1. | YK-1 (VK-1.1,| pemenue 2
«Marnautocratuk | «Marautocratuka. Bzammuas | YK-1.2, YK-1.3) 3aja4
a» WHIYKIUs. DHEeprus
Tema 2 | MarHUTHOTO MOJISI.
«ONEeKTpOMarHuT | MarHeTuxkum»
Has UHAYKLHS
Tema 3
«MarnuTtHoe
rnoJjue B
BEILIECTBE
Tema 4 | Ilpaktnueckoe 3ansatue Ne 5.2. | YVK-1 (YK-1.1,| pewenue 2
«YpaBHEHUA «YpaBHEHUA Makcpemna. | YK-1.2, YK-1.3) 3a1a4
Makcaemna» DNEeKTPOMarHuTHbIE
Tema 5 KoJIe0aHUsl U BOJHBDY
«DNEeKTPOMAarHuT

HBIE KOJICOaHMS U
BOJIHBD»
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dopMupyeMble Koa-
KOMIIeTEeHIINT Bun BO
No Nt 1 Ha3BaHHUe JeKI U/ (MHANKATOPHI KOHTPOJIb [4acoB
I /;1 Ne paznena JIa0OpaTOPHBIX/ NPAKTHIECKHUX JOCTHKEHM ST HOT'0 [ w3 uux
3aHATHHI KOMIIETEHIIMH) | MEPONpHs |NPaKTH
THS yeckas
moaroTo
BKa
Tema 1 | JIaboparopnas padota Ne 5.1 OIIK-1 (OIIK-| 3amura 4
«Marnutocratuk | «OnpeneneHue 1.1, OIIK-1.3); | maboparop
a» WHJYKTUBHOCTHU KaTYILIKH C OIIK-4 (OIIK- | HBIX paboT
Tema 2 | JKeJIe3HBIM Cep/IeuHUuKOM U O0e3 | 4.1)
«MarnutHoe Cep/ICUYHUKAY WU
noJjie B | «MccienoBanue meTian
BCIICCTBC» TUCTCPE3HCA» C IPUMCHEHUEM
TeMa 3 HI/I(I)pOBLIX yCTpOﬁCTB JJIA
«DreKTpoMarHut | ONYHeHHs 1 00paboTKn
Hast I/IHHyKHI/Iﬂ» OKCIICPUMECHTAJIbHBIX JTaHHBIX
6. Pa3nen 6 «DaeMeHThI ONTUKUY 10/0
Tema 1 Jlexumst Ne 6.1 «Ilomsipuzamus | YK-1 (VK-1.1, 2
«ITonmsapuzanus BOJIH) C HCIIONb30BAHAEM YK-1.2, YK-1.3)
BOJIH)) MYJIbTUMEIUUHOI'O IIPOCKTOpa
Tema 2 Jlextmsg Ne 6.2 «KBaHTOBEIE YK-1 (YK-1.1, 2
«KBaHTOBBIC SIBJICHHS B OTITHKEY ¢ YK-1.2, YK-1.3)
SIBJICHUA B HCI0JIb30BAHUEM MYJIbTUMEIUNHOTO
OIITHKE) TpoeKTOpa
Tema 1 [Tpaxktuueckoe 3anatue Ne 6.1 | YK-1 (YK-1.1, perieHue 2
«JTonspuzarus «[Tonspuzaius BOJIH. VK-1.2, VK-1.3) 3a71a4
BOJIH» KBaHToOBbIC sIBIICHUS B
Tema 2 OMNTHUKE) ¢ MCIOIb30BAHMEM
«KBaHTOBBIe MyHBTHMCHHﬁHOFO TIpOEKTOpa
SIBIICHUS B
OTITHUKE»
Tema 1 Jlaboparopnas pabota Ne 6.1 OIIK-1 (OIIK-| 3amwuTta 4
«ITonspuzarus «[Tonspuzamus cBeTa» uin 1.1, OIIK-1.3); | mabopatop
BOJIH» «IKCIEPUMEHTAIBHOE OIIK-4 (OIIK- | HBIX paboT
Tema 2 U3y4eHHE 3aKOHOB TerioBoro | 4.1)
«KBanTOBBIE U3ITYyUYCHUS WIH
SIBIICHUS B «HccnenoBanre BaKyyMHOTO
ONITHUKE» dboTosrIeMeHTa) U
«HMccnenoBanue cekTpa
U3IIy4E€HHS BELIECTBA» ¢
HCIIOJIb30BAHUEM na6opaTopHoro
000pyI0BaHMs, OCHAIIIEHHOT'O
KOMIIBIOTEPHBIM IPOTrpaMMHBIM
obecneueHneM
7. Pa3nen 7 «DneMeHThI KBAHTOBOM (DU3UKH aTOMay 4/0
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HepequL BOIIPOCOB J1Jifl CAMOCTOATC/IBHOI0 U3YYCHUA TUCIHUIIIINHBI

dopMupyeMble Koa-
KOMIETeHIINH Bun BO
No Nt 1 Ha3BaHHUe JeKI U/ (MHANKATOPHI KOHTPOJIb [4acoB
I /;1 Ne paznena JIa0OpaTOPHBIX/ NPAKTHIECKHUX JOCTHKEHM ST HOT'0 [ w3 uux
3aHATHH KOMIIETEHIINN) | MEPOIpHS |NPaKTH
TR oo
BKa
Tema 1 Jlexuus Ne 7.1 «Ctpoenue VYK-1 (YVK-1.1, 2
«Crtpoenue aroma. Dnementsl kBautoBoi | YK-1.2, VK-1.3)
aTomMa» MECXAaHUKN) € UCITOJIb30BaAaHUEM
TeMa 2 MyHLTHMeHHﬁHOFO IMPpOCKTOpa
«ITEMEHTBI
KBaHTOBOM [Ipaktnueckoe 3ansatue Ne 7.1 | YK-1  (VK-1.1, | peuenue 2
MEXaHUKH» «Ctpoenue aroma. Dnementsl | YK-1.2, VK-1.3) 3aja4
KBaHTOBOU MEXaHUKM
8. Pasnen 8 «DneMeHTHI siepHON PUBUKNY 4/0
Tema 1 «Sapo u | Jlexmus Ne 8.1 «SAnepubie YK-1 (YK-1.1, 2
SIICPHBIE peakuuu. IJeMEHTApHbIE YK-1.2, YK-1.3)
pPEaKInumn» YaCTHUILIbD» C UCMOJIb30BAHNEM
Tema 2 MYJIBTUMENMMHOIO IPOEKTOPa
«Anemenraprsie | [Ipakrnyeckoe 3anstue Ne 8.1 | VK-1 (VK-1.1, pelieHue 1
YACTHIIB «SlnepHble peaKivy. YK-1.2, YK-1.3) 3a1a4
DJIeMEHTapHBIE YACTULIBI»
Paznmener Ne 1 -8 | [Ipaktuueckoe 3ansitiie Ne 8.2 | YK-1  (VK-1.1, | Konrpons 1
«KonTponpsHas pabora 1o VK-1.2, VK- Has
pasaenam 1 — 8» 1.3); OIIK-1| pabota
(OIIK-1.1,
OIIK-1.3);
OIIK-4 (OIIK-
4.1)
Tabmuna 5

No
/11

Ne pa3znena u tembl

IlepeyeHb paccMaTprBaeMbIX BOIIPOCOB JIJIsSI CAMOCTOSITEILHOT 0
H3yYeHHUs U NepevyeHb KOMIeTeHIMii, 0CBauBaeMbIX NPH UX
H3y4YeHHH (MOKeT 0CBAUBATHCS YaCTh KOMIIETEHIVM)

Paznen 4 «OneMeHTEI QJICKTPHUYICCTBA»

1. | Tema 1. «OtaensHbie | [loTeHIManbHBIN XapakTep 3NeKTpocTatudeckoro mois. [loHsTue
TJIaBBI norennuana. YK-1 (VK-1.1, YVK-1.2, YK-1.3); OIIK-1 (OIIK-1.1,
AIEKTPOCTATUKI OIIK-1.3); OIIK-4 (OTIK-4.1)

2. | Tema 3 | Cerneroanextpuku. YK-1 (YK-1.1, VK-1.2, VK-1.3); OIIK-1 (OIIK-
«msnexrpuku B| 1.1, OIIK-1.3); OIIK-4 (OIIK-4.1)

QJICKTPUYICCKOM II0JIC»

Pa3gen 5 «DneMeHTH MarHeTU3May

1. | Tema 2 | Tpanchopmaropsr. YK-1 (VK-1.1, YK-1.2, YK-1.3); OIIK-1 (OIIK-
«OnextpomaruutHas | 1.1, OIIK-1.3); OIIK-4 (OITK-4.1)
WHIYKITHSI

2. | Tema 4 | IlIkana snextpomaruutHbix BosH. YK-1 (YK-1.1, YK-1.2, YK-1.3);

15




/1

Ne pa3znena u rembl

Hepeqeﬂb paccMaTpuBaeMbIX BOIIPOCOB AJIsl CAMOCTOATEIBLHOTO
H3yYCHUSA U NIEPECUYCHDL KOMHeTeHHHﬁ, O0CBaAaMBAECMBIX IIPHU UX
H3YyYCHUH (MO)KeT O0CBaAauBaATbHCHA YaCThb KOMHeTeHIII/II/I)

«INEeKTPOMarHUTHbHIE
KoJieOaHusl U BOJIHBDY

OIIK-1 (OIIK-1.1, OIIK-1.3); OIIK-4 (OITK-4.1)

Pa3zgen 6 «D1eMEHTHI OIITHKN

1.

Tema 1
«[Tonstpuzanust BOJIH»

JBoiinoe naydenpenomienue. YK-1 (VK-1.1, VK-1.2, VK-1.3);
OIIK-1 (OIIK-1.1, OIIK-1.3); OITK-4 (OIIK-4.1)

Paznen 8 «DnemeHTH siiepHO# QU3HKI»Y

1. |Tema 1 <«dgpo wu | [Houstue o nosumerpun u 3amute. YK-1 (YK-1.1, VK-1.2, YK-1.3);
SIIEPHBIE PEAKIIUN OIIK-1 (OIIK-1.1, OIIK-1.3); OIIK-4 (OIIK-4.1)
5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
Tabnuia 6
IIpMeHeHHe AKTUBHBIX U HHTEPAKTHBHBIX 00pa30BaTeJIbHbIX TEXHOJIOI Wil

HaumenoBanue

HCI0JIb3yeMbIX

Ne aKTHBHBIX U
Tema u ¢popma 3aHATUA

n/n HHTEPAKTHBHBIX
o0pa3oBaTelib-
HbIX TEXHOJIOT Ui

1. | Jlabopatopnast pabora Ne 1.1 «Omnpenenenue xodddumuenta | JIP | Pabora B manbx
MTOBEPXHOCTHOTO HATSKECHUSD) TpYIITax

2. | JlJaboparopras  pabora Ne 4.1 «M3ydenme Tomorpacduu | JIP | Pabora B manbIx
anekTpudeckoro moiyiss» uian  «McciaenoBaHue  BOJBT-aMIIEPHOM rpymnmax
XapaKTEPUCTUKH MOJTYIPOBOTHUKOBOTO JIMO/Ia»

3. | JJaboparopras pabora Ne 5.1 «Omnpenenenue wuHaykTHBHOCTH | JIP | PaGoTa B Manbx
KAaTYIIKH C J>KEJIEe3HbIM CEpACYHUKOM M 0e3 CepIeyHHMKa» W rpymnmax
«HMccnenoBanre NeTIv THCTEPE3UCA

4, | JJaboparopHass pabora Ne 6.1 «llomapuzamus cBera» wm | JIP | PaboTa B Mambix

<(9KCHepI/IMeHTaJ'IBHOG HN3Y4YCHHUEC 3aKOHOB TCIIJIOBOI'O M3JIYYCHHA»
N «I/ICCJ'IG,Z[OBaHI/Ie BaKyyMHOI'O (bOTOBJ'IeMeHTa» niIn
((I/ICCJ'IC,[[OBaHI/Ie CIICKTpa U3JTYUYCHUA BCUICCTBA»

rpymnmnax

6. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH M NPOMEKYTOUHAS ATTECTAIUSA MO

UTOraM OCBOCHHUA NTHUCHUIIJINHDBI

6.1. TunoBble KOHTPOJbHBbIE 3aJaHHsI HJIM HHbIE MaTEePHAJIbl, HEO0XO0IMMbIE
JJISl OLEHKU 3HAHUA, YMEHHUI M HABBIKOB U (MJIH) ONbITA AeATEJbHOCTH

Tumnossie 3aJa49u OJI1 KOHTPOJIA Ha MIPAKTHYCCKUX 3aHATUAX, TJIA OK3aMCHA.

[TpuMep TUIMOBBIX 3a/1a4 JJIsl TEKYIIETO0 KOHTPOJISI 3HAHUM 00 y4aroniuxcs

TunoBble 3axaun mo pasgeny 2 «OneMeHTHl kojebanuil u BomH». Tema 1 «CpoGoaHble U
BBIHY)K/JICHHbIE KOJIeOaHMsI»
[Tpaktuyeckoe 3ansTre Ne2.1. «CB0OOIHBIE U BHIHYKJICHHbIE KoJieOaHus. BoTHbD.
Bagaun:
1.Mastauk coBepmimi 100 moysHBIX KoneOaHUN, MIPU 3TOM €ro aMIUIMTyAa yMeHblIwiach B 10
pa3. Onpenenute norapupMUUECKUil TEKPEMEHT 3aTyXaHUsl MasTHUKA.
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2. AMIUITUTYIBI JIBYX BBIHY)KACHHBIX KOJCOAHUI CHCTEMBI C OJMHAKOBBIMH COOCTBCHHBIMHU
YacTOTAMHM IPH BCEX 3HAYCHHSX YaCTOThl BBIHYXIAIOIICH CHIIBI pa3IM4aloTCcs BIBOE.
Omnpenenure, Kakod OJHOW M3 BeNMWYMH (Maccoil, KOd((UIMEHTOM COMPOTHUBIICHHUS,
K03()(HUIIMEHTOM YIIPYTrOCTH, aMIUTUTYI0W BBIHYKIAFOLICH CHJIbI) OTJIMYAIOTCS 3TH CUCTEMBI.

3.3ByKoBbIe KoJeOanust yactoToil v = 450 'y u ammmutynoit A = 0,3 MM pacnpoCTpaHsIOTCS B

ynpyroit cpene. [[nmuaa BomHbel A = 80 cM. Onpenenure CKOPOCTh PACIIPOCTPAHECHHSI BOJTHBI U
MaKCHMAaJIbHYIO CKOPOCTh YaCTHII CPEJIbI.

[Ipumep TUIIOBOIO BapuaHTa KOHTPOJIbHON paOOThI 151 TEKYILEr0 KOHTPOJIA 3HAHUI
oOyyJaromuxcs

TunoBoii BApHaHT KOHTPOJILHOH padoTsl Nel (pa3aens 1- 8, cemectp 2)
1. Kunemarnueckoe ypaBHEHUE KOJI€OaHUN MaTepUaIbHON TOUYKH UMEET BUJL: x=0,2¢ " c0s0,2t, M.
Uemy paBHBl KOYPQUIMEHT 3aTyXaHMs M dYacToTa 3aTyxalolux KoJjebanuil? Boruncnure
Jorapu(pMUUECKUN JIEKPEMEHT 3aTyXaHHs U 4acTOTy CBOOOJHBIX HE3aTyXarolMX KojeOaHUM o
JUISL 3TOW CUCTEMBI.
2. Tlmockast BOJTHA PacmpOCTpaHsETCsl BIOJb OCH X. YpaBHEHHE BOJHBI UMeeT BHI £=2cos(25mt—
20mx). Beruncnure pazHocts (a3 kojaedaHuit Touek, UMEIOMNX KoopAUHATh X1=4,00M u x2=4,50M.
3. Kakas TemmepaTypa COOTBETCTBYET CpEIHEH KHHETHYECKOH HHEPruM JIIEKTPOHOB, DPaBHOMN
paboTe BbIX0/1a U3 JIUTHSI, €CIIM MOBEPXHOCTHBIN CKayOK MOTEHIMAaIa y IUTHS paBeH 2,4B7?
4. TTapannenbHbIN My40K CBETA MEPEXOIUT U3 TIIMIEPHUHA B CTEKJIO TaK, YTO MMy4OK, OTPaKEHHBIN OT
IPaHULbI pa3jieNia dTUX Cpell, OKa3bIBaeTCs MaKCUMAaJbHO MOJISIpU30BaHHbIM. OmpeneiauTs yroi ¥
MEXAY MaJaloUUM U IPEIOMIICHHBIM ITyYKaMHu.
5. Uepnoe Teno umeer temmeparypy T: = 500 K. KakoBa Oynmer temmeparypa T2 Tena, eciu B
pe3yJIbTaTe HarpeBaHUs MOTOK U3Iy4ECHHs YBEIHUUTCS B n = 5 paz?

[IprMep KOHTPOJIBHBIX BOMPOCOB MPHU 3aIIUTE JTA00PaTOPHON paOOTHI JIJIsl TEKYILIETO
KOHTPOJISl 3HAHUN 00yYaronuxcs

Bonpocsl mo pa3zneny 4 «2nemeHThl anekTpuuectBay. Tema 1 «OTaenbHBIE TIIaBbI
AIIEKTPOCTATUKI

JlabGopaTtopnas padora Ne 4.1 ««M3yuenue Tonorpaduu 3IEKTPUIECKOTO TOJISI»
KonTtposbHbIe BOIPOCHI MPH 3alIUTe J1a00paTOPHOM pabOThI

1. HampskeHHOCTH W MOTEHIMAN AIEKTPOCTATUYECKOTO MOJIs, CBS3b MKy HUMH. CHUIIOBbIE
JUHUU W SKBHUIIOTCHIMAIbHBIE MOBEPXHOCTH, HMX B3aMMOCBS3b. BekTop rpaaueHra.
[IpuHIMT cyneprno3uIuy NoJei.

2. Teopema I'aycca st 97€KTpOCTATHUECKOTO MOJsS B BaKyyMmMe U BemiectBe. PaboTa mouis.
Teopema 0 HUPKYJIALMHN BEKTOPa HAIPSHKEHHOCTH.

3. TIpoBOAHUKH B 3IEKTPOCTATHYECKOM TIOJIE. Y CIIOBUE PAaBHOBECHS 3aps0B B MPOBOJIHUKE.
JIupneKTpUKU B 3JEKTpocTaTH4YeckoM moJie. Tumbl nusnexktpukoB. [lonspuzauus u ee
BUAbL. [loJsIpU30BaHHOCTD, JMANEKTPUYECKAas MPOHUUAEMOCTh U BOCHPUUMYHMBOCTb.
DIEKTPUYECKOE CMEIECHHUE.

[lepedeHb BOMPOCOB, BEIHOCUMBIX Ha IMTPOMEKYTOUHYIO aTTECTAIUIO (9K3aMEH)
Bonpocsl k dk3ameny (2 cemecTp)

Pa3gen 1 «D1eMEHTEI MEXaHUKH CIUIOIIHBIX CPED»
1.CMaunBaeMoCTh. KaHI/IJIJ'I}IpHBIC SIBJICHUAL.

17



Pa3nen 2 «DneMeHThI KOJIeOaHUN U BOJIHY

2.CBo0OoHbIe 3aTyXaromue Koyuebanus. BeinyxieHHbie konebanus. PezoHaHc.

3.BonnoBoe nBmxkenue. Ilnockas rapmornyeckast BojHa. [{nrHa BOJHBI, BOJIHOBOE YHCIO, (hazoBast
CKOpPOCTb. YpaBHEHHE BOJIHBI.

Pa3nen 3 «DneMeHThI MOJICKYISIPHON (DU3HUKH U TEPMOIMHAMUKID)

4.CpenHee 4uCIIO CTOJIKHOBEHHN U CPEIHss JJTMHA CBOOOIHOTO Mpodera MOJIeKyJI.

5.Bropoe Havano TepmounaMuku. OOpaTuMblie 1 HEOOPATUMBIE TIPOIIECCHI.

6.0utpormst.  HepasenctBo  Kimaysumyca.  OmpenenieHre SHTPOIMM — PAaBHOBECHOM CHCTEMBI  HYepe3
TEPMOAMHAMUYECKYIO BEPOSITHOCTb MakpocucteMsl. Teopema Heprera-1Inanka.

7.Cwiibl M TIOTEHIMATIBHAS SHEPrHsi MEXMOJIEKYIIIPHOTO B3aMMOJICUCTBUS. YpaBHeHue Ban-nep-Baanbca.
N3otepmbl Ban-nep-Baanbca 1 9xcriepruMeHTAIbHBIE U30TEPMBI.

8.4Bnenue nepenoca. Juddys3usi, TEIIONPOBOIHOCTh, BHYTPECHHEE TPCHHE.

Pa3nen 4 «DneMeHTbI IEKTPUIECTBA»

9.IToTeHIMANTLHBIA XapaKTep 3JeKTpocTtaTudeckoro moss. [lorstre morennuana. Pacder paboTsl
IIpU MEpEMEILIEHNH 3apsiia B 3JI€KTPOCTATHUECKOM IOJI€.

10.Hupkymsiiust BekTopa E 3iekTpocTatudeckoro nossi. Teopema o upKyisiuu Bekropa E.

11.0Onpenenenue pa3HOCTH MOTEHLUHUATIOB B 3JEKTPOCTaTHUECKOM MoJjie. CBs3b HANpsHKEHHOCTH U
noTeHuuana. ['pagueHT noteHuuana.

12.TIpoBOAHHKH B DIIEKTPOCTATUIECKOM T0Jie. PaBHOBECHE 3apsiIOB B IPOBOTHUKE.

13.Tuner  mudnexTpukoB. [lonspusanust JOUIIEKTPUKOB W ee  BUABL. [loJsSpH30BaHHOCTH
IUDJIEKTPUKOB.  JlUdjexTpuyeckas  BOCIPUMMYMBOCTD M HPOHUIIAEMOCTb.  BekTop
AIIEKTPUYECKOTO CMEIEHHSI.

14.CBoGonnpie W cCBs3aHHBIE 3apsabl. Teopema laycca mms monst B TMDJICKTPHKE.
CerHeToaneKTpuky. DIEKTPUUECKOE MOJIE€ B OJJHOPOJIHOM JIUIIEKTPUKE.

15.PacueT cinoxubIx anekTpudeckux neneid. [Ipasmia Kupxroda.

16.2nexkrpuuecknii TOK B MeTaiuiax. Kimaccuaeckast Teopust 3J€KTPOTIPOBOHOCTH.

17.Tox B Bakyyme. DMHCCHS JJIEKTPOHOB. ['a30BbIC pa3psibl.

18.I1epemenHbIit neKkTpudecKuid TOK. OCHOBHBIE XapaKTEPUCTHKUA MEPEMEHHOTO AJIEKTPUIECKOTO
TOKa. BeKTopHbIE AMarpamMmbl HANIPSKEHU U TOKOB.

19.TennoBoe aeiicTBue mepeMeHHOro Toka. [lomydeHnue, mepenada U UCHOJIb30BaHUE TIEPEMEHHOTO
Toka. CKuH-3(PexT.

20.ITonynpoBoiHukU. 30HHAsE Teopusi TBepaoro tena. CoOCTBEHHAs W MpPUMECHasi MPOBOAUMOCTh
MOJIynpoBOAHUKOB. Jlnon. TpaH3ucrop.

Pa3nen S «DneMeHTh MarHeTuzMa»

21.9¢dexr Xomra. BuxpeBoil xapaktep MarHuTHoro mojisi. Teopema [aycca m Teopema o
LHUPKYJISIUU BEKTOpa MarHUTHON UHIIYKIMH (B BaKyyMe).

22 . HamarHMyuBaHUE  MAarHeTMKOB.  HampsykeHHOCTh ~ MAarHUTHOro  moJjis.  MarHuTHas
MIPOHUIIAEMOCTh U MarHUTHAs! BOCIIPUUMYHUBOCTb.

23.JlnuamMarHeTHKy, mapaMarHeTuKu U (heppoMarHeTHKH.

24.Ces3b BekTOpoB B 1 H. 3aKoH MOJHOTO TOKa JUIi MarHUTHOTO TOJS B BemiecTBe. Teopema o
HUPKYyASuu Bektopa H.

25.B3anmuast uaaykuus. TpancgopmMaTopshl.

26.PaboTa mo mepeMenieHnIo MPOBOJIHUKA C TOKOM B MAarHUTHOM T0JIe. DHeprusi MAarHUTHOTO TOJIS
B cojieHouie. [IMOTHOCTh SHEPruu MarHUTHOTO TOJIS.

27.BuxpeBoe snekTpuieckoe nose. Tok cMeleHus.

28.Cucrema ypaBHeHUIl MakcBeiia B UHTETpaJibHON opMme.

29.KonebatenpHblii  KOHTYp. IlpeoOpa3oBanue sHepruM Ha pa3IMUYHBIX JTamnax KoJeOaHUs.
Huddepennnanbable ypaBHEHUSI CBOOOIHBIX HE3aTYXAIONIUX M 3aTyXaloIIUX KOJIeOaHU B HEM
U UX peLIeHUS.

30.IuddepenimanbHoe ypaBHEHHE JJIEKTPOMArHUTHOW BOJNHBI M ero pemieHue. CKOpOCTh
pacnpoctpaHeHusi BoJiHBI. Bektop VYmosa-IloliTuHra. OHepreruueckue XapakTEPUCTHKU
ANIEKTPOMAarHUTHHIX BOJIH. [lIkana 3JeKTpoMarHuTHBIX BOJIH.

Pa3nen 6 «251eMEHTBI ONTUKH
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31.ITonstpuzoBanHblii cBeT. Buasl nossipuzanun. CriocoObl MoTydyeHHs MOJIsSpU30BaHHOTO CBETA.

32. IIpoxox/1eHHue eCTECTBEHHOIO CBETa Yepe3 MoJisipu3arop u aHanmuzatop. [IoBopoT miockoctu
MOJISIPU3aLIUN.

33.Ilonsipu3anusi cBeTa MpPHU OTPAKEHUH M MPEJIOMJICHMHM Ha TPAHULE AUIIEKTPUKOB. 3aKOH
bprocrepa. [IBoiiHOE JiydenpenomMiIeHue.

34.Buemrnuii poTorPdexr.

35.CBetoBoe naBienue. OnbiThl Jlebenena.

36.9¢ddexr Komnrona.

37.TemumoBoe nznmydyenue. 3akoH Kupxroda. AGCOIFOTHO YepHOE TeIo.

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

39. TerumoBoe usnmydenune. @opmyna Ilnanka. PacnipenencHue SHEpruu B CHEKTPE U3IMYUCHHS T10
4acTOTE U JUIMHE BOJIHBI.

Pasnen 7 «DneMeHThl KBAaHTOBON (DU3HUKH aToMa»

40.YpoBHH SHEpPrUM aToMa BoAopoaa. KBaHTOBBIE YncIia: TiIaBHOE, OpOUTAIEHOE, MATHUTHOE.

41.BosnHoBBIE CBOMCTBa MHKpouacTull. JlinHa BonHbI A€ bpoiins u ee cBoiictBa. BosiHoBas
GyHKIMS.

42. CooTHONICHHE HeompeaeneHHocTel [ elizenbepra.

43.Ypasuenne Llpenunarepa.

Pasjnen 8 «DneMeHTHI sepHON PUBUKNY

44 Snepuble peakuuu. [enenue saep. Cuntes saep. [loHaTue o 103UMETpUU U 3alllUTe.

45.0cHOBHBIE KIacChl 2IEMEHTAPHBIX YACTHII.

6.2. Onucanue nokasartejeil M KpUTeprueB KOHTPOJISA yCIIeBAeMOCTH,
oNnycaHue MKaJ OLeHNBAHUSA

Kpurepun onenku pemeHus 3aadyd JUisi KOHTPOJS HA TMPAKTHUECKHX
3aHATHIX, Ha KOHTPOJIBHOM paboTe, Ha SK3aMeHe:

5 0aJuI0B BBICTABISETCA CTYJIEHTY, €CJIM B JIOTUYECKH BBICTPOCHHOM
peleHrny PaBUILHO YKa3aHbl (POPMYIIbI BCeX HEOOXOAMMBIX (PU3HMUECKUX 3aKOHOB C
NOSICHEHUSIMHU, CJENaHbl BCE HEOOXOAMMBbIE MaTeMaTHYeCKHe MpeoOpa3oBaHus,
PUCYHKH (TpU HEOOXOANUMOCTH ), TIOJTYYEH MPaBUIBHBIN OTBET;

¢ 4 Gajlj1a BBICTABIIACTCA CTYJCHTY, €CIIM B OTBETE yKa3aHbl BCE HEOOXOANMbBIC
¢dusznueckre 3aKOHBI C MOSCHEHUSIMU, MPUBEACHBI PUCYHKH (IIPH HEOOXOIUMOCTH),
HO B MOSCHEHMSIX K (PU3MUECKUM 3aKOHAM WJIU B PHCYHKE COJEP)KAaTCSI HETOYHOCTH,
WM TOMyIIeHa MaTeMaTHYeCKUe OMMOKa MpU PEIICHNH;

o3 0Oa/uia BBICTABISIETCA CTYAEHTY, €CIM B OTBETE€ YKa3aHbl TOJBKO
HeoOXonuMble (PU3NYECKHE 3aKOHBI WM PUCYHKH (TP HEOOXOIUMOCTH), WIH B
3aKOHAX W PUCYHKE JIOMYIIECHbI OIUOKY;

e 2 0aJju1a - peuIeHUE HE COAEPKUT OCHOBHOW MOHATUMHBIN anmapar Mo TeMe
3a/1auu.

Jlns pomycka K 9K3aMEHY CTYACHT OOsi3aH PENIUTh UTOTOBYIO KOHTPOJIBHYIO
paboTy Ha OIEHKY «3a4eTy.

HNroroBass oreHKa 110 KOHTPOJIBHOH paboTe «3a4deT» WIH «He3adeT»
ompenensaeTcs 10 CpeaHeMy Oally 1O BCeM 3ajadaM BapHaHTa KOHTPOJbHOU
paboThI:

0 — 2,4 6an1a — «He3a4eT»;

2,5 — 5 6anoB — «3a4eT».
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Kpurepun oLeHKH BONpPOCOB /JIs 3aIIUTHI JIAOOPATOPHBIX padoT:

® «3a4eT» BBICTABIIACTCA CTYIEHTY, €CJIM B OTBETE HA BONPOC NPABHIHHO
yKa3aHbl BCE HEOOXOMUMBIC (M3MYECKUE 3aKOHBI W OMPEICICHUS C MOSCHEHUSMH,
MPaBWILHO OIHMCAHBl SBJICHHUS WJIM B OTBETE COJACPKATCS HE3HAYUTEIIHHBIC
HETOYHOCTH;

® «He3a4yeT» - OTBET HE COAEPKUT OCHOBHOW INMOHSATHUMHBIM armapar 1o TEME
BOIpOCca

Jlist momycka K dK3aMeHy CTYIEHT O00s3aH 3alllUTHTh BCE BBITTOJTHCHHBIC
nabopaTtopHbie pabOThI HAa OLICHKY «3a4eT.

Nroroas oreHka 1o 3amure 1a00paTopHOl pabOThl «3a4eT» WU «He3adeT
ONpeeNsieTCsl MO OTBETaM C OIICHKOW «3a4veT» Ha BONPOCH IS 3alUThI
1ab0paToOpHOM pabOTHI.

J1J1sl BEITIOJTHEHUST M 3aIlMTHI JJAOOPATOPHBIX PabOT CTYACHTHI pa30MBAIOTCS Ha
Maible Tpynnbel 1Mo 4 - 6 denoBek. Kakmas rpynma BBIMOJTHSAET Ha 3aHATHU
WHJUBUIYaJbHYIO JabopaTopHyro paboty. [Ipu 3ammte mabopaTopHOl padOTHI
MajoOl TpPYIIOH OTBEThI KaXIOTO CTYJCHTAa OICHUBAIOTCA 10 KPUTEPHUAM
WUHIUBUIYATBHO.

Kpurepuu orieHKH BOIIPOCOB K IK3aMEHY:

¢ 5 0aJI10B BBICTABISIETCS CTYNIEHTY, €CIU B JIOTUYECKHU BHICTPOCHHOM OTBETE
Ha BOINPOC TMPABUIBHO YKa3aHbl BCE HEOOXOauMble (QU3NYECKUE 3aKOHBI U
OTIpeJIeIeHHs] C TOSCHEHUSIMU, TPABWIBHO OIMMUCAHBI SBJICHUS, MPEICTABICH BHIBOJ
OCHOBHBIX (POPMYII B COOTBETCTBUU C U3JI0KEHHBIM JIEKIIMOHHBIM MaTepUajioM;

¢ 4 Gajj1a BBICTABIISICTCA CTYACHTY, €CIIM B OTBETE YKa3aHbl BCE HEOOXOUMBIE
¢duznueckre 3aKOHBI W OMPEJECICHHS C TMOSCHEHUSMH, ONMUCAHBI SBICHUS, HO B
MOSICHEHUSIX K (DU3UYECKMM 3aKOHAM W ONPENETCHUSIM COACP>KATCS HETOYHOCTH U
(Ww1H) sSBJICHUS ONMHUCAaHBl C OIMMOKOW W (WMJM) HE TPEJCTaBICH BHIBOJ OCHOBHBIX
(GbopMyI1 B COOTBETCTBUU C U3TI0KEHHBIM JICKIIMOHHBIM MaTepUajoM;

e3 0ajsna BBICTABISETCS CTYICHTY, €CIM B OTBETE YKa3aHbl TOJBKO
HeoOXoauMble (u3MUecKue 3aKOHBI, ONpeaesieHus Oe3 TMOosSCHeHUW (Wiau B
MOSICHEHUSAX COJIEp)KaTcs OMMUOKW) W (WMIM) TPU ONUCAHWUU SIBIICHUS JOIMYIICHBI
OomuOKY (WIJIH ONTHCAaHUE OTCYTCTBYET);

e 2 fajjia - OTBET HE COAEPKHUT OCHOBHOM MOHSATHUHHBIN ammapar Mo TeMme
BOIIpOCA.

JIyist OLIeHKW 3HAaHWW, YMEHHH, HABBIKOB W (HOPMHUPOBAHUS KOMIIETCHIIMH TIO
OUCHUIUIMHE TPHUMEHSAETCS TPAAWLMOHHAS CUCTEMA KOHTPOJSA W OLEHKHU
YCIIEBa€MOCTH CTYAEHTOB. [Ipy ncnob30BaHUK TPALUIMOHHONW CUCTEMBI KOHTPOJIS U
OLIEHKH YCIIEBAEMOCTH CTYJICHTOB UCIOJIb3YIOTCS KPUTEPUU BBICTABICHUS OLIEHOK IO
YeThIpeX0aUTbHOW  CHUCTEME  «OTJIIMYHO», «XOPOIIOY», «yIOBIECTBOPUTEIHLHO,
«HEYAOBJIETBOPUTEIBHO.

Ha »sk3ameHe CTyIeHT OTBe4YaeT Ha JIBa TEOPETUYECKUX BONPOCA W PELIACT
OoIHY 3adady. Bompocbl W 3agady CTyIEHT BBIOMpaeT cly4allHO U3 KOMILIEKTa
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MpeajiaraéMbIX €My COOTBETCTBYIOIIMX MaTepHasioB. MIToroBast olleHKa MO K3aMEHy
BBICTAaBJISIETCS MO CpeaHEd apu(pMETUYECKOl OIIEHKE OTBETOB HAa TEOPETHYECKHE
BOIIPOCHI M pELIEHUS 3a/1a4u.

Kpurtepuu oueHnBaHust pe3yJbTaTOB 00y4eHUs AJIA CAAYH IK3aMEHA.

Tabmuma 7

Ouenka Kpurtepuu oneHuBanus

OT1nnyHO cpeaHsis  apudmMeTHUEeCKass OIeHKa 10 OTBETYy Ha
TEOPETUYECKHUE BOIPOCH! M PELICHUs 3aaauu - oT 4,5 10 5
OaJJTOB; KOMIETEHIINH, 3aKpETUIEHHBIC 3a JUCIUIUIMHOM,
c(hopMUpPOBaHbI HA YPOBHE — BBICOKUI;

Xopo1io cpeaHsis  apudMmeTHUEeCKas OIleHKa [0 OTBETy Ha
TEOPETUYECKHUE BOMPOCHI U PELICHUS 3a1auu - oT 3,5 no 4,4
OaJJTOB; KOMIETEHIINH, 3aKpETUIEHHBIC 3a JUCIUIUIMHOM,
c(hopMUpOBaHbBI HA YPOBHE — XOPOIIUA (CpeTHUIN)

Y 10BAETBOPUTENBHO cpenHsst apudMeTMyeckas OLEHKa IO OTBETYy Ha
TEOPETUYECKHUE BOIIPOCHI U PELIEHUs 3aAa4u - ot 2,5 no 3,4
0aJJIOB; KOMIETEHIMHU, 3aKpEIUIEHHbIE 33 JUCIMIUIMHOM,
c(hOpMHPOBaHbI HA YPOBHE — JOCTATOYHBIN

HeynoBnerBoputenbHo | cpeansis  apudmeTHdecKas OIeHKa 10 OTBETYy Ha
TEOPETUYECKHUE BOIMPOCH U pelleHus 3aaauu - ot 0 no 2,4
0ayI0B; KOMIETEHIMHU, 3aKpEIJIEHHbIE 32 JUCUUILTUHOM,
HEe C(HOPMHUPOBAHBI

7. YueOHO-MeTOoAN4YeCcKOoe 1 MH(POPMALMOHHOE o0ecevYeHue U CIUTNINHbI

7.1 OcHOBHAas JuTEpaTypa

1.Tpodumona T.U. Kypc dusuku: yue6H. mocobue Ay CTy. YUPEKICHUA BBICIIL.
obpazoBanus / T.U. Tpobumosa. — 23-e u3n., ctep. — M.: I3narenbckuii ieHTp
«Axanemusy, 2017. — 560 c.

2.Tpopumoba T.U. COopHHK 3amady 1o Kypcy ¢usmku. Yduebnoe moc. / T.H.
Tpodumosa. — 3-e¢ uzn. — M.: OOO "Uzpatenbckuit qom "Onmkc 21 Bek",
2003. — 384 c.

7.2 JlonoIHUTEJIbHAS JIUTEPATYypa
3.CasenneB, U.B. Kypc ¢usuku: yueOnoe mocodue s By3oB: B 3 Tomax / U.B.
CaBenbeB. — 8-¢ usn., crep. — Cankr-IletepOypr: Jlanp, [6. 1.]. — Tom 1:

Mexannka. Monekymnsapraas ¢usznka — 2021. — 356 ¢. — ISBN 978-5-8114-
6796-9. — TekcT: anexTpoHHBIH // JlaHb: JIeKTPOHHO-OUOIMOTeYHAS CHCTEMA.
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— URL.: https://e.lanbook.com/book/152453.

4.CagenweB, U.B. Kypc ¢usuku: yue6Hoe nmocodbue: B 3 Tomax / N.B. Casenbes.
— 6-¢ wm3a., crep. — Cankr-lIlerepoypr : Jlans, [6. r.]. — Tom 2:
OnektpuuectBo. Konebanusa u Bonaubl. 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, lIL.I". Kypc ¢usuku: Teopusi, 3a1a4i 1 BOIPOCHI: yueOHOe mocodue /
II.I". XycanHoB; PoccuiiCkuii rocyaapCTBEHHBIN arpapHbIi YHUBEPCUTET -
MCXA umenu K.A. TumupsizeBa (MockBa). — DJIEKTPOH. TEKCTOBbIE TaH. —
MockBa: PITAY-MCXA um. K.A. Tumupssesa, 2021 — 464 c. — Pexum
noctyma: http://elib.timacad.ru/dl/local/s20210609.pdf.

6.Konommn, H.A. ®usuka. Marepuanbl KOHTPOJBbHON pabOTHI JJIsi CTYACHTOB
arpapHbix HanpasiieHuid noarotoBku. / H.A. Konormn, U.B. JleBkun, B.JI.
[Tpumen; Poccuiickuii rocynapcTBEHHbIN arpapHblii yHUBepcuteT - MCXA
umenu K.A. Tumwupszea (MockBa). — DJIEKTPOH. TEKCTOBBbIE JaH. —
MockBa: PITAY-MCXA um. K.A. Tumupszesa, 2021 — 154 c. — Pexum
nocryma: http://elib.timacad.ru/dl/local/s20210715.pdf.

7. XycaunoB, III.I'. OcHOBBI MexaHUKM W MOJCKyJsIpHas ¢u3uKa: ydeOHOe
nocoobue / HII. XycamnoB; Poccuiickuii rocynapCTBEHHBIM arpapHbIi
yHuepcuter - MCXA umenun K.A. TumupsizeBa (MockBa). — IJIEKTpPOH.
TekcTtoBble naH. — MockBa: PITAY-MCXA um. K.A. Tumupsizera, 2020 —
146 ¢. — Pexxum moctyma: http://elib.timacad.ru/dl/local/umo456.pdf.

8.Xycaunos, ILI. Dnekrpomarnerusm u BoOJHBI: ydeOHOoe mocobue / II.T.
XycaunHoB; Poccuiickuil rocyiapcTBEHHbIN arpapHbiii yHuBepcuteT - MCXA
umenn K.A. TumupszeBa (MockBa). — DJEKTPOH. TEKCTOBbIE JaH. —
MockBa: PTAY-MCXA um. K.A. Tumupszesa, 2020 — 168 c. — Pexum
nocryma: http://elib.timacad.ru/dl/local/umo457.pdf.

9.Konormu, H.A. ®usuka. Matepuansl aisi pemieHuss KOHTPOJIBHON PaOOTHI.
Yacte 1: yueOHO-MeTomumdeckoe mocoome / H. A. Konommmn; 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. Marepuaibl A penieHuss KOHTPOJIbHON PaOOTHI.
Yacte 2: yueOHO-meTomamueckoe mocobme / H.A. Konormmn; Poccuiickuii
rocyaapcTBeHHbIN arpapHbiii yHuBepcuteT - MCXA umenn K. A. Tumupsszesa
(MockBa). — DnekTpoH. TekcToBble AaH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizena, 2020 — 183 C. — Pexxum JOCTyIIA:
http://elib.timacad.ru/dl/local/umo449.pdf.

11.Konomnun, H. A. ®uzuka. Matepuaiibl KOHTPOJIbHON paboOThl ¢ HU(PPOBBIMU
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http://elib.timacad.ru/dl/local/s20210715.pdf
http://elib.timacad.ru/dl/local/umo456.pdf
http://elib.timacad.ru/dl/local/umo457.pdf

KOMIIETEHUUAMHM JUIsl HanpaBieHUd noarotoBku cdepsl IT arpapHbix By30B :
VYyeono-metonunueckoe nocooue / H. A. Konomnun, K. A. I'opmikos. — Mocksa
: Poccuniicknii rocynapcTtBeHHbli arpapHslii yHuBepcureT - MCXA nm. KA.
Tumupszesa, 2022. — 168 C. — Pexum JOCTyIa:
http://elib.timacad.ru/dl/full/s08122022FizikaKonoplin.pdf.

12. Xycaunos, . I'. Jlekuuu no ¢usuxe. Yacts I1I. Ontuka. ATomHas usuka.
®uszuka TBepaoro tena. Gu3zrnka aTOMHOIO SApa U deMeHTapHbIX yactull / 1.
I XycamHoB. — MockBa: PoccuiCkuli TOCyZapCTBEHHBIM arpapHbIN
yHuepcuter - MCXA um. K.A. Tumupszena, 2023. — 305 c. — Pexum
nocryma: http://elib.timacad.ru/dl/full/s04072023fizika3.pdf.

7.3 HopmaTuBHBIE NPABOBbIE AKThI
He npenycmotpeno.

7.4 MeToau4yeckne yKa3aHUs, PpeKOMEHIAINH U IPyTrue MaTepHaJibl K
3aHATHAM

Jlist mpoBeieHus 1a00PATOPHBIX pabOT PEKOMEH IYEeTCsl HCTIOIb30BaTh
METOJIMYECKUE YKa3aHUS:

13.Mexanuka: Merogudeckue ykazanus / B.JI. Ilpumen [u np.]; Poccuiickuii
rocynapcTBeHHbIN arpapubii yaHuBepcuteT - MCXA umenu K. A. Tumupsizera
(MockBa). — DnekTpoH. TekcToBble AaH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizena, 2018 — 61 C. — Pexum JloCTyna;:
http://elib.timacad.ru/dl/local/umo214.pdf.

14 KonomuH, H. A. Tlorpemuoctu ¢usnueckux usmepenuit / H. A. Konorms,
C. A. Mapunosa, M. B. IllectakoB. — MockBa: Poccuiickuii rocyaapcTBEHHBIN
arpapubiii yauBepcuteT - MCXA um. K.A. Tumupszera, 2022. — 35 c. —
Pexum moctyna: http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

15.bammaueB B. A., beictpoB I'. C., [Imurtpues I'. B., EpmoB A. II. Mexanuka
gacTh |: MeToauyeckue yka3aHUsI MO BBIMOJHEHHUIO JTAOOPATOPHBIX PabOT. —
M.: ®I'bOY BIIO MI'AY, 2013. —44c.

16.bammaues B. A., beictpos I'. C., iImutpues I'. B., Epmos A. II., Typkun A. B.
Mexannka. MeTtonnueckne yKa3zaHUs 10 BBIMOJTHEHHUIO Ja0OpaTOPHBIX padoT.
Y. Il / Tlox obmeit pen. A. B. Typkuna. — M.: ®['6OY BIIO MI'AY, 2013. —

48 c.
17.beictpoB I'. C., EpmoB A. II, Xpammumua 3. B. 3nekrpuuectso.
Meroauyeckue ykazaHus K JabopatopHbiM pabdotam. Y. |. — M.: BHUUT'uM

nMmeHu A.H.Koctsakosa, 2016. — 48 c.
18.beictpoB I'. C., Huxomaes C.H., Xpammuua 3. B. DnextpoMarHeTH3M.
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http://elib.timacad.ru/dl/full/s04072023fizika3.pdf

Metoauyeckue ykazaHus K JlabopaTopHbiM padotam mno ¢usuke. U. Il. — M.:
BHUUT'uM umenn A.H.Koctsakona, 2016. — 60 c.

19.bamnaueB B. A., beictpoB I'. C., Imutpues I'. B., EpmioB A. I1., Typkun A.
B., YennokoB b. . OnTuka u atomHas ¢usuka. Metoauyeckue yka3aHus 1Mo
BBINOJHEHUIO JTabopaTopHbix padot. Y. I / Tlox obwmeit pen. A. B. Typkuna, I
B. Imutpuesa. — M.: ®I'BOY BIIO MI'AY, 2013. - 50 c.

8. Ilepeuennb pecypcoB MH(GOPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTEepHET», HEOOXOAUMBIX /IJIsl OCBOCHM I M CIIUIIUHbI

He mpenycmorpeno

9. IlepeyeHb NPOrpaMMHOro odecnedeHusi 1 MHGPOPMAIMOHHBIX CIIPABOYHBIX

CHUCTEM.

He mpenycmorpeno

10. Onucanue MaTepuaIbLHO-TEXHUYECKOH 0a3bl, HOOXOAUMOM 1151
ocylIecTBJIEHUs] 00Pa30BaTeIbLHOIO MpoIecca Mo JUCHUILINHE

Tabmuna 10

Caenennsi 00 00ecnIe4YeHHOCTH CIIEHAJTU3HMPOBAHHBIMY Ay 1M TOPUSIMH,

KaOMHeTaMMu, Ja00paTOPUSIMHU

HaumenoBanue
cnenuaIbHBIX
noMelnieHnii u

noMeleHun 15

CaMOCTOSITEILHOM
padorbl (Ne yyeOHOTO
Kopmyca, Ne ayIuTOPHH)

OCHALIEHHOCTH CIEIHAJLHBIX IOMEIEeHN ¥ MOMeleHN i 1JIs
CaMOCTOSITEJIbHOM PadoThI

1

VYdeOHast ayIuTOpHs IS
MIPOBEICHUS 3aHATHIA
CEMHHApPCKOT0 THIIA,

2PYNNOBHIX U
UHOUBUOY ATILHBIX
KOHCYbmayuil, mexyuje2o
KOHMPOJIS U
NPOMENCYMOUHOU
ammecmayuu

(YueOnslit kopryc Ne 28

ayn. 3010)

1.ITapTer 23 mT.
2. Ctynbs luir.
3. Cron 1 mwr.

4. Jlocka menoBast 11mT.
5.1Ixadsr 1 mT.

VYuebHas nabopaTopus,
ayoumopus 0ns
nposedeHUst 2pyNnoGulxX u
UHOUBUOYATILHBIX
KOHCYIbMayutl, mexyuje2o
KOHMPOs U

1.Cronsbt 20 mrT.

2.Ctynbs 29 mrt.

3.[locka menoBast 1 mT.

4 Ixadsr 1 mr.

5. TunoBoit KOMIUIEKT 000pyAOBaHUs JJabopaTopuu «MonekynspHast
¢u3uka u repmoanHamuka» 1 mt. (nHB.Ne410124000603107)

NPOMEANCYMOUHOU 6.TunoBol KOMIUIEKT 000pYAOBaHUS Tab0paTopuu «INEKTPUUECTBO
ammecmayuu u MarHeTu3m» 1 mt. (maB.Ne 410124000603235)
(YueOnsiit kopryc Ne 28
ayn. 302)
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VYuebHast ayuTopus s
MPOBEICHUS 3aHATUI
JEKIIMOHHOTO THIIA
(YueOnsiit kopmyc Ne 28
ayn. 304)

1.Cron 1 wr.

2.I1apts! 70 .

3. Crynpsa lwr.

4. J1ocka menoBast 1 mir.
5.Kadenpa 1 mr.
6.9kpaH 1 mrT.
7.I1poexTop 1 mit.

VYuebnas nabopatopus,
ayoumopus 0ns
npoeedenus 2pynnosvix u
UHOUBUOYATILHBIX
KOHCYIbmayuil, mexyuje2o
KOHMPOJS U

1.ITapter 17 wr.

2.Ctynbs 35 mrT.

3.Jlocka menoBas 1 1.

4 lIxadser 1 m.

5. TunoBoii KoMIUIeKT 000pynoBaHus JTabopaTtopun «KBaHTtoBas
dbusuka» 1 mr. (uaB.Ne 410124000603114)

NPOMENCYMOUHOU 6.YcTaHoBKa IS DKCTIEP. U3y4. 3aKOHOB TeIlI. U3, | mT. (MHB.Ne
ammecmayuu 410134000000313)
(Yuebnbiit kopryc Ne 28
ayn. 337)

VYueOHas nabopaTtopus,
ayoumopus 0ns
npogeoeHUs: 2PYNNOGbIX U
UHOUBUOYATILHBLX
KOHCYTbmMayuil, mexyuje2o
KOHMPOTs U
NPOMENCYMOUHOU
ammecmayuu
(YVaeGnsrit kopmyc Ne 28
ayn. 336)

1.ITapter 20 wrT.

2.Ctynbs 34 mrT.

3.Jlocka menoBas 1 1.

4 llxadwe! 1 mr.

5. TunoBo# KoMIUIEKT 000pynoBaHus /yid Jaboparopun «KBaHToBas
¢uzuka» 1 mr. (uHB. Ne 410124000603113)

VYyebOnast maboparopus,
ayoumopus 0
npogedenuss 2pynnosvix u

1.ITapTer 16 miT.
2.Ctynbs 34 mrT.
3.Jlocka menoBas 1 mir.

UHOUBUOYATILHBIX 4. kadwr 1 mT.
KoHcynemayuil, mexkyujezo | 5. TunoBoit koMIiekT o0opynoBaHus adopatopuu «BonHOBBIE
KOHMpPOJs U nporecch» 1 mT. (MHB.Ne 410124000603117)
NPOMEANCYMOUHOU 6.TunoBoi KOMIUIEKT 000pYyI0BaHUs TaO0OpaTOPUH «DINEKTPUUECTBO U
ammecmayuu marHetusm» 1 mr. (maB.Ne 410124000603236)
(YVaeGnsrit kopmyc Ne 28
ayn. 335)

YueOHas nabopaTtopus,
ayoumopus 0nsl
nposedeHUs. 2pYNnoGuIX U
UHOUBUOYATILHBIX
KOHCYIbMayutl, mexyuje2o
KOHMPOIS U
NPOMENHCYMOUHOU
ammecmayuu
(YueOnslit koprryc Ne 28
ayn. 332)

1.Cronbl 9 .

2.Crynbs 21 mrt.

3.TumnoBoii KOMILIEKT 000pya0BaHUS J1abopaTopuu «MoJeKynsapHas
¢usuka u repmoarHamuka» 1 mr. (uaB.Ne410124000603107)

VYuebHas nabopaTopus,
ayoumopus 0ns
npoeedenus 2pynnosvix u
UHOUBUOYATILHBIX
KOHCYIbmayuil, mexyuje2o
KOHMPOJS U

1.Cton 11 mir.

2.Ctynbs 21 mrt.

3.TunoBoii KoMIUIEKT 000pyROBaHus TabopaTtopuu «MoJeKynspHas
¢uszuka u repmoauHamuka» 1 mr. (uaB.Ne 410124000603106)
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NPOMENCYMOUHOU

ammecmayuu
(YueOnsiii koprryc Ne 28
ayn. 333)
YueOnas aymutopus st | 1.Ctonsr 18 mT.
IIPOBEACHUS 3aHATHN 2.Croun ans npenogasarens 1 mr.
CEMHMHApPCKOIo TUIIA, 3.Ctynbs 55 mT.
ayoumopus 0ns 4.Jlocka menoBasi 2 miT.

npogeodenus epynnoguix u | 5.11xadwr 3 mr.
UHOUBUOYATILHBIX
KOHCYIbmayuil, mexyuje2o

KOHMPOJIAL U
NPOMENCYMOUHOU
ammecmayuu
(Yuebnbiit kopryc Ne 28
ayn. 306a)
VYyebnas nadoparopusi, | l.ITapter 27 mir.
ayoumopusi 0st 2.Ctynbs 57 mr.
npogedenus epynnosvix u | 3.Jlocka menosas 1 mr.
UHOUBUOYATILHBIX 4 1Ikadws! 3 mr.
KOHcynibmayutl, mexyujeco | 5. TUTTOBON KOMIIJIEKT 000PYyI0BaHUS Ta00paTOPUN « IJIEKTPUIECTBO U
KOHmMpOs u maraetu3m» 1 mt. (naB.Ne 410124000603236)
NPOMEINHCYMOUHOU 6. TumoBoif KOMIUTEKT 000pyHOBaHMs TabopaTopru «MoJeKyIsIpHast
ammecmayuu ¢usuka u repmoanHamukay 1 mr. (uaB.Ne 410124000603106)
(YVaeGnsrit kopmyc Ne 28
ayn. 3060)
VYuebnas aymutopust aist | 1.JIaGoparopasie ctobl 15 mr.
MPOBEICHUS 3aHATUI 2.Ctout s mpenogaBatens 1 mr.
CEMHHAPCKOTO THUIIA, 3.Crynbs 47 mir.
ayoumopus 01 4.JTocka menoBast 1 mmiT.

nposederus epynnosoix u | 5. lllkader 1 mr.
UHOUBUOYATILHBIX
KOHCYTbMayuil, mexyuje2o
KOHMPOJIA U
NPOMENCYMOUHOU
ammecmayuu
(Yuebnbiit kopiyc Ne 28
ayn. 307)

LlenTpanbHas Hay4Hast
ouobaunorexa umenu H.M.
JKenesnosa, unTabHBIE

3aJ161 OMOJINOTEKH

Oo6wexurue. Komuara
IUTSL CAMOTIOATOTOBKH

11. MeToanyeckue peKOMEHAANUN CTYAEHTAM 10 OCBOCHUIO M CUMIIJINHBI

OO0pa3zoBaTenbHBIN MPOIECC MO TUCIUIUIMHE OPTraHW30BaH B (popMe ydIeOHBIX
3aHATHN  OOydJarommxcs C TpernojaBaTelieM ©  CaMOCTOATEIBHOW  PabOoTHI
oOydarommuxcs. Y4eOHbIE 3aHSATHS TPEICTABICHBI CICAYIOIMMMH BHIAMH: JCKIIUU;
nabopaTopHbie padOTHI, MPAKTUIECCKUE 3aHSITH, KOHCYIbTAIUH.

Ha y‘-Ie6HBIX 3aHATHUAX o6yqafom1/1ec>1 BBIIIOJIHAIOT  3alllIaHUPOBAHHBIC
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HaCTOSALIEN NPOrpaMMON OTAEbHbIE BUABI yUeOHBIX paboT, B TOM YHCIIE OTAENBHBIX
3JIEMEHTOB paboT, CBA3AHHLIX ¢ OyXyIIeH MPOQeCcCHOHANBHOM eATENBHOCTBIO.

Ilocne  xaxpoit nmexuumu  TpeOyeTcs  caMOCTOATEeNbHAas  IpopaboTKa
M3JI0)KEHHOro Matepuana. Ilepen 3aHsTHEM 1O BBINOJIHEHHUIO J1abOpaTOPHOIA pabOTEI
HEOOXOMMMO TOATOTOBUTH KOHCIEKT paboThl, BHUMATEIbHO H3YUHB COAEpXKaHUE
METOAMYECKHX YKa3aHMH, U 3a[IOMHUTb MOPSAOK BEIIIOIHEHHS.

Buael 1 popMbI 0TPabOTKHM NpONyIeHHBIX 3aAHATHI

CryneHrt, npomycTUBIUMH JIeKUHIO, 00f3aH OTpaboTaTh TEOPETHYECKHUIL
MaTEepHaJl 10 COOTBETCTBYIOIIEH TeMe CaMOCTOATENBHO.

CTynmeHT, mNpomycTHBIIMI MPaKTHYECKOE 3aHATHE, MODKEH TOIYydUTh Y
NpernoaaBaTelis JONOJIHUTENbHbIE 3aJaul [0 COOTBETCTBYIOLIEH TeMe, PEIIUTh UX U
CIaTh MPENoAaBaTeNIo.

Crynenr, nponycTuBiumii jnaGopaTopHyio paboty, 00s3aH ee oTpaboTaTh
(BBIIIOJIHUTE ), PACCUMTATD U 3aI[UTHTh.

12. MeToanyeckne peKOMeHAAUMH NMPENoAaBaTesIM 110 OpraHu3auy 00y4yeHHs:
10 JMCUMIIIMHE

Jns 6Gonee yCHEMIHOrO OCBOEHMS JUCHUIUIMHBEI «CIeMHanbHbIE TJIaBbI
GH3MKM» pEeKOMEHAyeTcs CHauaja [JaBaTh CTYAEHTaM JIEKIMOHHBIA MarepHal, a
3aTEM 3aKPEIIATh €0 BUAE NPAaKTUYECKUX U T1ab0opaTOpHBIX 3aHATHUI.

M3y4yenne Kypca CKIaApIBaeTCs U3 JIEKIWH, IPAKTHYECKUX 3aHATHH,
71ab0paTOPHBIX 3aHATHI U CaMOCTOATENBHOM pabOTHI CTYACHTOB.

Ha nexuusx ocBEemIAIOTCS OCHOBOIOJAraroIlKe BONPOCH! MpOrpaMMel. YacTh
pa3aenoB BEIHOCUTCS Ha CaMOCTOATEILHYIO IPOPabOTKY.

[IpakTHyeckue 3aHATHA TNPENyCMATPUBAIOT Pa3BUTHE Y CTYJEHTOB HABHIKOB
KOJMYECTBECHHOTO0  aHaIM3a (QHU3MYECKUX MPOLECCOB, COCTABIAIONIMX  CYTh
nporpaMMel. DopMHUpYIOTCA IIpHEMBl PAacCMOTPEHHMsS KOHKPETHBIX BOIIPOCOB C
N03ULMH (HYHIaMEHTAIbHBIX 3aKOHOB HAYKH.

JlabopatopHble paboThl HArJAJHO AEMOHCTPUPYIOT (UM3MYECKHE 3aKOHBI U
SABJICHUA.

[Iporpammy pa3zpaborau:

Mopo3zoB A.B., K.(.-M.H., IOLEHT
(noy{mcs)

27



PELHEH3UA
Ha padouyo nporpammy JucuumimHbl 51.0.13 «CneunaibHble 1JaBbl PU3HKU»
ool BO no mHanmpaBiaennw 35.03.11 «I'mapomMeanopanusi»  HanpaBJEHHOCTH
«IlpoexkTHpOBaHHE, CTPOMTEJIBCTBO H JKCIUIyaTAUMS THAPOMEJIHMOPATHBHBIX CHCTEM)
(kxBanu(pukanus BHINYCKHNKA — 0aKaJIaBp).

MouyrnoBoii  Hatambeld ~ AJleKCaHIpOBHOHW,  JIOIEHTOM  Kadeapbl  TeXHOCQEpPHOI
6ezonacaoctn PI'BOY BO «Poccuiickuii rocymapcTBeHHbIH arpapHblii yHuBepcuter — MCXA
nmenn K.A. TumupsseBa», KaHIUJATOM TEXHUYECKUX HAyK (Jlajee IO TEKCTy PELEH3EHT),
MpOBEJIeHa pereH3usl pabodel mporpamMmbl TUCHUIUIHHB «Crnenuanbhbie ThaBbl pusukmy OITOIT
BO mno HampaBnenuto 35.03.11 «l'uppomenuopanus» HampasieHHocTH «lIpoekTupoBaHnue,
CTPOUTENICTBO M IKCIUTyaTalus T'HJIpOMEINOPaTUBHBIX cUcTeM» (OakanaBpuar) pa3paboTaHHON B
OI'bBOY BO «Poccuiickuii rocynapctBeHHbIl arpapHbiii yHuBepcurer — MCXA umenun KA.
TumupsizeBa», Ha kadeape ¢usuku (pazpabotuuk — Mopo3oB AHTOH BuKTOpOBHY, OLIEHT
kadenps! GU3NKY, KaHAUAT PU3UKO-MATEMATUYECKUX HAYK).

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

1. [IpenbsiBneHHass pabouyas mnporpamMma AUCUMILIMHBI «CrelnuaabHble TJaBbl (U3UKI»
(mamee mo Ttekcty Ilporpamma) coomeemcmeyem TpeboBanusim O®I'OC BO mo HampaBieHUIo
35.03.11 «'uppomemmoparus». [IporpamMmma codeporcum Bce OCHOBHBIE Pa3Jeibl, COOMEencmayem
TpeOOBaHUSAM K HOPMAaTUBHO-METOJUYECKUM JOKYMEHTaM.

2. llpencraBnennas B Ilporpamme axkmyansnocmp y4eOHOW JUCHUIUIMHBI B PaMKax
peanuzanuu OIIOII BO me noonescum comunenuro — MUCIUTUIMHA OTHOCHTCS K 0a30BOW 4YacTH
yaeOHoro nukna — b1.

3. IlpeacraBnennsle B Ilporpamme yenu IUCUMIUIMHBL coomeemcmeyiom TpeOOBaHUAM
®I'OC BO nampasnenus 35.03.11 «'uapomenropanus».

4. B cootBerctBuu ¢ IIporpammoii 3a mucnmmiinHoW «CrienuaabHbIE TJIaBbl (DU3UKH
3aKperieHo 3 Komnemenuyuu (6 unHOuKamopoe copmuposanHocmu KOMNeEmeHyuu).
HucuuruinHa «CrneuuanbHble TaBbl  (QU3MKM» W npencraBieHHas [Iporpamma cnocobua
peanuzoeams WX B OOBSIBIEHHBIX TpeOoBaHUAX. Pe3ynbraThl 0OydeHMs, NpPEICTABICHHBIE B
[Iporpamme B KaTeropusx 3HaTh, YMETb, BIAJETh coomeemcmeyiom ClIeUUPUKEe U COJIEPHKAHUIO
JUCLUIUIMHBL U OeMOHCIMPUPYIONT 803MOICHOCHb TIOTYUCHHUS 3asIBIICHHBIX PE3YJIbTATOB.

5. O0mas TpynoéMKocTh JUCHUIUIMHBL «CrnenuanbHble TaBbl (U3UKH» COCTABIAET 3
3auétHble eauHuIbl (108 yacoB/ M3 HUX IMpaKTHYeCcKas MoAroToBka () 4acos).

6. Mudopmanmus o B3aMMOCBS3M H3y4aeMbIX AMCLUIUIMH M BONPOCAM HCKIHOYEHUS
OyOIUpOBaHUS B COAEPKAHUM IUCLUIUIMH coomeemcmeyem JEeHCTBUTENbHOCTH. JlMCcIUIUIMHA
«CrienuanpHble T7aBbl (U3MKKM» B3auMocBsA3aHa ¢ Jpyrumu aucuumiuHamu OIIOII BO u
VYuebHoro miuana no HampasieHuio 35.03.11 «['uapomenuopanus» U BO3MOXKHOCTb AyOIMpPOBaHMS
B COJICPKAHUU OTCYTCTBYET.

7. llpencraBnenHas  Ilporpamma  mpexamoJsiaraeT — HCIOJIB30BaHUE  COBPEMEHHBIX
00pa30BaTeNIbHBIX TEXHOJOIMH, HCHOJb3yeMble INPHU pPEATM3ALUU PA3JIMYHBIX BUIOB Y4eOHOH
paboTtbl. @opMbl 00pazoBaTEIbHBIX TEXHOJIOTUI_coomeemcmeayiom cnienn(puKe AUCHUIIUHBL.

8. Ilporpamma mucuuiuivHbl «CrenuaibHble IIaBbl GU3MKW» Npennosaraet 4 3aHATHS B
UHTEPaKTUBHON Gopme.

9. Buapl, coaepxaHue U TPYHOEMKOCTb CaMOCTOSATENBbHOW pabOTBl  CTYAEHTOB,
npencrasieHHble B IIporpamme, coomeemcmeyiom TpeOGOBaHUSAM K HOJATOTOBKE BBITYCKHHKOB,
cozepxamumces Bo @PI'OC BO nanpasnenus 35.03.11 «'napomenropanus».

10. IIpencraBnenHsle W omnucaHHble B Ilporpamme Qopmbl mexywei ONEHKH 3HAHUMA
(3amuTa JabopaTopHBIX ~ pabOT, pelIeHWe 3ajad, pelieHHe  KOHTPOJBbHOW  paboThl),
coomeemcmayiom crienupuKe TUCIUILTIHBI U TPeOOBAHUAM K BBIITYCKHUKAM.

dopma IpOMEXKYTOUHOIO KOHTPOJIS 3HAHUW CTYJEHTOB, NpeaycMoTpeHHas lIporpammoit,
ocyliecTBisieTcss B (opMe SK3aMeHa, 4YTO coomeemcmeyem CTaTycy JUCHMIUIMHBI, Kak
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ancwmanusl - Gasosoit  uwact yuebworo umkna — Bl1 OTOC BO wanpasnenns 35.03.11
«"uapomennopauns».

11. ®opmul ouenkn 3uanuii, npeacrasiennsic B [Iporpamme, coomeememayiom cneunduxe
JMCUMTIINGL 1 TPEGOBANNAM K BLIMTYCKHUKAM,

12.Vucbuo-meroqnueckoe — obecricuctine  AMCUMIUIMHBL - MPEJCTaBAEHO:  OCHOBHOM
nurepatypoii — 2 uctounnka (6asonuiii yuebunk 1 c6opHuK 3aa4), 0MOIHUTENLHON| NIMTEPATYPOi
— 10 nanmcuosaumit uw coomgemecmeayent tpeGopanusm O®IOC BO wanpasnenus 35.03.11
«Mapomennopannsy.

13. Marepuansno-Texunueckoe obecneueHue JUCHHIUIMHBI  COOTBETCTBYET crieunduke
acunmnus «Cnequanbusie massl Guankny U obecricunBaeT MCMOJIb30BAHHE COBPEMEHHBIX
06pazoBaTeNLULIX, B TOM YICIE HHTEPAKTHBHBIX MCTOJI0B 06yueHms.

14, Meroauueckiie  peKOMCHAALUH  CTYAGHTAM M METOAMUYECKME  PEKOMEHAAaUnH
NPenoaaBaTeNAM 1O OPraHu3aLnn 06yueH s M0 AMCUMIUIMHE AAIOT MPEACTaBIeHHe O crieuruke
ofyyenns no ancuunmne «CneunanbHbIc T1aBbl GU3HKHY.

OBLIUE BBIBOABI

Ha ocuoBauni nposencHHOl pPELEH3MH MOXHO CHENaTh 3aK/IIOYEHHe, UYTO XapakKTep,
CTPYKTYpa 1 cojcpkaHie pabGoueil mporpamMMel AUCUMIUIMHBI «CrEUHANbHBIE TNaBbl (HU3NKI»
OTIOIT BO no uanpasnennio 35.03.11 «'uapomenuopauus» HanpabneHHOCTH «IIpoekTHpoBaHue,
CTPOUTENLCTBO M OKCIUIyaTalls MHAPOMENMOPATUBHBIX CHCTEM» (KBalHM(HKALMA BHITYCKHHKA —
Gakanasp), paspaboTannas Mopo3oBbIM AHTOHOM BHKTOpOBHYEM, [OLEHTOM Kadenpsi dusuku,
KaHAMAaTOM  (H3NKO-MaTeMaTHYECKMX Hayk, coorBeTcTByer TpeGoBanuam @I'OC BO,
COBpPEMCHHBIM TpeGOBaHMAM 3KOHOMMKH, PhIHKA TPYJa M MO3BOJIMT NpH €€ peanu3aluyy YCUEmHO
obecneunTs GOPMHUPOBaHHE 3aABIEHHBIX KOMIETEHUMH.

Peuensent: Mouynosa Haranbs AnexkcaHapoBHa, TOLEHT Kadeapsl TeXHOCHEPHOH G€30macHOCTH
®I'BOY BO «Poccuiickuii rocynapcTBeHHbIH arpapHsiit ynnusepeuteT — MCXA nmenu
K.A. TumMnps3ena / KaHIMIAT TEXHAYECKUX HayK

Y « A5 » o 2025 .
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