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AHHOTAIMA
padoueii nporpammbl yueoHoi qucnuminabl 51.0.11 « ®PU3UKA»

JJIs1 MOATrO0TOBKH 0akanaBpoB no HanpasjeHu1o 08.03.01 «CrpoureabcTBOY,
HanpasJjieHHOCTH «[IpoMblnIeHHOE M TPaKIAHCKOE CTPOUTEIBCTBOY,
«I'mapoTexHnyecKkoe CTPOUTENbCTBOY», «MHKeHepHbIe CHCTEeMbI BOJOCHAOKEHU S
U BOI0OTBEICHUS»

eab ocBOeHMST TUCHMIIIUHBI:

U3yYeHUE OCHOBHBIX (U3MYECKUX SABJICHHWH, TMOHATUNA, 3aKOHOB M TEOpUH
KJACCUYECKOM M COBPEMEHHOM (U3UKH, OBJIAJCHHE METOJAAMH (PUINYECKOTO
UCCleI0BaHus; (OpMUPOBAHUE y OOYUYAIOMIMXCSA KOMIETEHIMH, 00ecrneynBaonnx
CIIOCOOHOCTh OCYILECTBIIATh MOUCK, KPUTHUYECKUI aHaNIM3 U CUHTE3 HH(OpMaiuu,
IIPUMEHATh CUCTEMHBIN MTOAXO0 JUI PELICHUs ITOCTABICHHBIX 3a/Ja4, peliaTh 3a1a4u
npodeccuOHaIbHON NeATeTbHOCTH Ha OCHOBE HCIONb30BAHUS TEOPETUYECKHX U
NPAKTUYECKUX OCHOB ECTECTBEHHBIX M TEXHMUYECKHX HayK, WH(OPMAIMOHHBIX
TE€XHOJIOTUH, MCIOJIb30BaTh WU3MEPUTEIBbHYI0 U BBIYMCIUTEIBHYK) TEXHUKY, B TOM
yuciie nudpoBbie MPUOOPHI.

MecTo TUCUMILUIMHBI B Y4eOHOM IUIaHe: JUCIUIIMHA BKJIIOUEHAa B 0a30BYIO YacTh
ydyeOHoro TuraHa mo HampapiaeHuto moaroToBku 08.03.01 «CTpouTenbCTBO»
HAIPaBJICHHOCTH «IIpombllIeHHOE u rpaXKIaHCKOE CTPOUTEIIBCTBOY,
«'uApOTEXHUUECKOE CTPOUTEIBCTBO», «VHXKEHEepHBbIE CHUCTEMBI BOJOCHAOKEHUS U
BOJIOOTBEACHUS».

TpeGoBanusi K pe3yjabTaTaM OCBOEHHUS] JTMCHUIUIMHBI: B PE3yJbTaTe OCBOCHUS
JTUCITUTUTUHBI bopmupyroTCs CIIETyIOIIHE KOMIIETEHIIUU (MHAMKATOPHI
chopmupoBannocTy komneteHmn): YK-1 (YK-1.4); YK-2 (VK-2.2, YK-2.6); OIIK-1
(OIIK-1.1, OIIK-1.2, OIIK-1.3).

KpaTtkoe coaep:kanue THCHUIJIMHBI: MEXaHUKA MaTepUaIbHON TOYKH M TBEPAOTO
TEeJa, AJIEMEHTHl MEXaHWUKH CIUIONIHBIX Cpefl, KOJICOAHHs W BOJHBI, MOJEKYISIPHO-
KUHETUYECKasi TEOpus, TEPMOAMHAMUKA, DIJIEKTPOCTATHKA, TOCTOSIHHBIM TOK,
MarHUTHOE MOJie, TEOPUS JIEKTPOMATHUTHOTO T10J1s1, BOJTHOBBIE U KBAHTOBBIE CBOMCTBA
CBETa, CTPOCHUE aTOMa, PJIEMEHTHI KBAHTOBOW MEXaHUKH, siAepHas (PU3HKa.

Oo0mmas TpyroeMkocTh AucHuIIMHbI: 108 gacos / 3 3au4. e.

IIpoMe:RyTOUHBIN KOHTPOJIb: 1 cemMecTp — dK3aMeEH.



1. Ileau ocBOeHMSI TUCHMILIMHBI

I{esnbr0 0OCBOCHUS NUCLUIUIMHBI SIBIICTCS
U3YYEHUE OCHOBHBIX (PU3MYECKUX SIBIICHUW, MOHATUN, 3aKOHOB U TEOPHi

KJIACCUYECKOM W COBpEeMEHHOW (U3UKH, OBJaJCHUE MeToJaMHu (HU3UYECKOTO
uccienoBanus; GOpMUPOBaHUE Y OOYYalOIIUXCS KOMIETCHIIMH, 00€eCTIeUMBAIOIINX
CHIOCOOHOCTh OCYIIECTBISATh MOUCK, KPUTHYECKUU aHAINW3 U CUHTE3 WHGPOpMAIuH,
NPUMEHATH CUCTEMHBIHN MOAXOJ AJisl pelleHNs MOCTAaBICHHBIX 3a/a4, peliaTh 3a1aqu
npoeCCHOHATBPHON JEATEIPHOCTH Ha OCHOBE HCIOJIB30BAaHUS TEOPETHUECKUX U
MPAKTUYCCKUX OCHOB ECTECTBEHHBIX M TEXHHYECKUX HAYK, HH(POPMAIMOHHBIX
TEXHOJIOTUM, WCIIONB30BaTh M3MEPHUTEIBHYIO W BBIYHCIUTENBHYIO TEXHHKY, B TOM
yuciie uudpoBbie MPUOOPHI.
2. MecTO IMCHUILIMHBI B Y4e0HOM Ipoliecce

JMucnunauaa «®dusuka» oTHOCUTCS K 0a30Boit yactu bioka 1 «/IuMCIUTIIMHBI
(Monmymnm)» ydyeOHoro 1iaHa. JuciummmHa «Pu3ukay peannu3yeTcsi B COOTBETCTBUU C
tpeboBanusamu OI'OC BO, OIIOII BO u YueOnoro miana no Hanpasiennto 08.03.01
«CTpoUTENHCTBOY HaIpaBJIECHHOCTH «ITpomsileHHOE u rpa)xKJaHCKOe
CTPOUTEIBCTBOY, «I UIPOTEXHUUECKOE CTPOUTEIHCTBOY.

Hucuuninuaa «®dusuka» ABISETCS OCHOBOIOJAralomiend I HU3y4eHUs
CIEAYIOIUX JUCIHUIUIMH: «XuMHs», «MexaHuka», «TexHuueckas MeEXaHUKay,
«TeopeTnueckas MexaHukKa», «MexaHHUKa KUIKOCTH U Ta30B», « NEKTPOTEXHUKA U
AIEKTPOCHAOKCHHUEY.

Oco0eHHOCTRIO TUCIUIUIMHBI SBJISICTCS €€ 0a30BBIN XapaKTep IJIs1 TEXHUYECKUX
U €CTECTBEHHO-HAYYHBIX JUCLIUILINH.

PabGouass mporpamma mucrurinHbl «®Duszuka» 8 WHBAIWIOB M JIHUI[ C

OTPaHUYCHHBIMUA BO3MOXKHOCTSIMU 3JI0POBBSl pa3pabaThiBaeTCs WHIWBUIYAIBHO C
y4€TOM  OCOOEHHOCTeM  NCUXO(DU3UYECKOTO  Pa3BUTHs,  WHAUBUAYaTbHBIX
BO3MOYKHOCTEH U COCTOSIHUSI 3J]0POBBSI TAKMX 00YJaIOITUXCS.

3. IlepeyeHb MJIaHUPYEMBIX Pe3yJbTATOB 00y4eHHUsI O TUCIUIJINHE,
COOTHECEHHBIX € IVIAHUPYEMbIMHU pPe3yJibTATAMH OCBOEHHUS 00Pa30BaTeIbLHOM
NporpaMMbl

OOGpa3oBarenbHBIC PE3YIAbTATBl OCBOCHUS JHUCIHHMIUIMHBI  00YyYarOIIUMCH,
npeJicTaBieHbl B Taduie 1.



TpeOoBaHus K pe3yjibTaTaM 0CBOCHHUS Y4eOHOM TMCIUIIMHBI

Tabnura 1

No Kopx Conepxante B pesynbrate n3ydeHus: yaeOHON AUCIUIUIMHBI 00YYaIONIHECs TOJDKHBI:
_ | komIIeTe . Nuaukatopbl KOMIETEHIINI
n/n KOMIIETEHIUH (1IN €€ 4acTh) 3HaTh yMEThb BJIAJIETh
HIIUNA
1. VK-1 |CrmocobeH oCyIIeCTBIATh MOUCK, VK-1.4. BeisiBIeHHE CUCTEMHBIX CBS3€H | OCHOBHBIC TIOHSITHS, BBISIBJISITH CHCTEMHBIE CBSI3U U Hay4YHBIMU
KPUTHYECKUH aHAIN3 ¥ CHHTE3 Y OTHOUICHHH MEXy U3y4aeMbIMH 3aKOHBI U MOJIENTU OTHOILICHHSI MEX1y U3y4aeMbIMH | [TPEACTABICHUSIMH U
UH(OpPMAaLH, TPUMEHSTh SIBJICHUSIMH, TTPOLIECCaMU W/UIT MEXaHHKH, (hm3MUECKUMU SIBIICHUSIMHY, TEpMUHAMH B 4aCTH
CHCTEMHBIH MTOJXO]T JUIS PelIeHns] | 00beKTaMH Ha OCHOBE ITPUHSTON CTaTHCTHYECKOH (PU3UKK | IpolieccaMy W/WiH 0O0beKTaMu | (DM3UKH, TPHHUMAEMBIMH U
MIOCTaBJICHHBIX 33/1a4 napajurmsl. Y TepMOANHAMUKH, Ha OCHOBE MPHHSATON NapagurMsl | pa3ielisieMbIMA HAYIHBIM
AIIEKTPUYECTBA U COOOIIECTBOM U
Marba€Tusma, TCOprun 06’I)GJII/IH$IIOH_U/IMI/I
KoJjieOaHuii 1 BOJIH, OOJILLIMHCTBO €r0 YJIEHOB
KBaHTOBOH (PH3HUKH, (mapagurmoit B 001acTi
ATOMHOM U AJiepHON bu3uKn)
(buzuku
2. VK-2 |Cnocoben onpenensts kpyr 3aaau | YK-2.2. [IpeacraBieHue NOCTaBICHHOH | 3HATH OCHOBHBIE 3aKOHBI | IPOBOJIUTh aHAJIM3 BJaJIETh PU3MIECKUMU
B paMKax I1OCTaBJICHHOM LIEJU U 3a/lauy B BUJIC KOHKPETHBIX 3aJaHUH; €CTECTBEHHOHAYUYHBIX MIOCTABJICHHOM 3aJauyl C yUETOM |3HaHUSAMH U
BBIOMpATh onTUMalbHbIe crioco0b! | YK-2.6. CoctaBnenue JUCLIUIUINH, METObI OCBOCHHBIX (PM3NUECKUX 3HAHUN | MATEMAaTHYECKUM
UX PEILICHUs], UCXOMs U3 MOCJIEI0BATENLHOCTH (JITOPUTMA) MaTeMaTH4eCcKOro C LIEJIBIO COCTaBJICHHS annaparom, METOJUKOMN
JEHUCTBYIOLIUX TIPABOBBIX HOPM, peLIeHNs 3a1aun. aHamM3a u MOCJIEI0BATENLHOCTH peLIeHHs! MPOCTEUIINX
HMEIOLINXCS PECYPCOB U MOJIETMPOBaHMU, (anropurma) pemeHus u (HU3HUKO-TEXHUYECKHX
OrpaHU4eHHUN TEOPETUIECKOTO U 00OCHOBBIBATH METOIBI €€ 3aJa4 B
9KCIEPUMEHTAIBHOTO peleHus npodecCHOHATLHON
UCCIIEZIOBaHUS TIPU 00JacTu, B TOM 4HUCIIe C
pelieHnn MPUMEHEHUEM METO/I0B
npohecCHOHANBHBIX 3312 MH(OPMAINOHHBIX
TEXHOJIOT Uil
3. | OIIK-1 |Cmocoben pemats 3agaqu OIIK-1.1. Berspnenue u knaccuuKaiis | OCHOBHBIC (PM3UUECKUE U | I3MEPATH U PACCUUTHIBATH METOAaMH OLICHKI

poecCHOHANBHOM IEATENFHOCTH
Ha OCHOBE HCIIOJIb30BaHNUS
TEOPETHYECKUX U TPAKTUIECKUX
OCHOB €CTECTBEHHBIX U
TEXHHUYECKHX HayK, a TAKXKe
MaTEMaTHYECKOro armapara

(U3NUECKUX U XUMHIECKHUX TPOIIECCOB,
MIPOTEKAIOIINX Ha 00BEKTE
poeCcCHOHANBHOM JIeSITEeNbHOCTH;
OIIK-1.2. Bei6op 6a30BbIX (HPU3UIECKUX
Y XUMHYECKUX 3aKOHOB JUIS PEIICHUS
3a/1a4 MpoeCCHOHANBHOMN JIESITENbHOCTH;
OIIK-1.3. Perrenns WH>)XEHEPHBIX 3a/1a4 C
TTOMOIIBI0 MATEMATHYECKOTO aliiapara.

XHMHYECKHE TapaMeTphl
Pa3JINYHBIX POLIECCOB,
(hm3mIecKre OCHOBEI
MPOIIECCOB B 00TIacTH
npodeccroHaATbHOMN
JeATENbHOCTH, TIPHHLIUIT
PpaboThI U3MEPUTEITBHBIX
npuOOpOB, B TOM YHCIIE
ITUQPOBHIX

3HauYeHNs (PU3NIECKUX BEIUYHH,
XapaKTePH3YIOIINX Pa3IMYHbIC
MIPOIIECCHI B 001aCTH
npodeccroHaIbHOM
JeATEeIBHOCTH, TOJIb30BATHCS
U3MEPUTENBHBIMU TPUOOPaMH, B
TOM YHCIE TUPPOBBIMHU

IIapaMeTpPOB COCTOSIHUS
MPOIIECCOB B 00JaCTH
npodeccroHaIbHOM
JIEATEIHOCTH, B TOM YHCIIE
C TIOMOIIBIO TU(PPOBBIX
YCTpOMCTB




4. CTpyKTYpa M coepKaHue AUCHUIIUHBI

4.1 PacnpenesieHue TPyA0EMKOCTH JUCUMILIMHBI 110 BUAAM PadoT MO ceMecTpam

HuciumunHa wu3y4yaetcss B nepBoM cemectpe. OOmas TpynoEéMKOCTb
JTUCUUIUTMHBI cocTaBiisieT 3 3a4. ef. (108 yacoB), ux pacmpeaesneHue mno Buaam padoT
MpeICTaBIICHO B Tabauue 2.

Tabnuma 2
Pacnpenesienne Tpy10EMKOCTH JUCIUILIMHBI 110 BUAAM padoT
N TpynoémkocTsp, yac.
Buna yueo6Hoi padoThl Theoms
OO6mas TPyA0EMKOCTD JUCIUTIINHBI TI0 Y4eOHOMY TIIaHY 108
1. KonTakTHas padora: 52,4
AyauTopHas padora 52,4
8 MOoM yucine:
nexyuu (JI) 16
npaxkmuueckue 3auamus (I113) 18
nabopamopnvle pabomuwi (JIP) 16
KOHCYIbmayuu nepeo dK3aMeHOM 2
KOHMAaxKmuas paboma Ha npomexcymournom konmpone (KPA) 0,4
2. CamocTtosiTesbHasi pa6ora (CP) 55,6
KOHMPOJIbHAsL paboma 4
camocmosmenbHoe UzyueHue pazoenos, camono020mosKd 15,6
(npopabomka u nO8MopeHue TeKYUOHH020 Mamepuala u Mamepuania
VUEOHUKO8 U YUeOHbIX NOCOOUll, NO020MOBKA K 1AO0PAMOPHbIM U
NPAKMUYECKUM 3AHAMUAM, KOJLIOKGUYMAM U m.0.)
Ilooecomoska K 3K3ameHy (KOHMpOib) 36,0
Bun npomMexyTo4HOro KOHTPOJIS: DK3aMeH
4.2 Coaep:kaHue JUCHUNIUH
Tabmmma 3
TemaTnueckuil MIaH y4eOHOM JUCHUINIUHBI
AyauTopHasi pabora Bueayauto
Ha;xs:zzizﬁe(%gﬁggﬁi; M | Bcero| N |Mm3/C| JIP | OKP | puasn
padora CP
Pasnen 1 «Mexanuka» 24 4 4 4 12
Pasznen 2 «Konebanus 1 BOJIHBI» 8 2 6
Paznen 3 «MonekynsipHas $pusznka u 14 2 2 4 6
TEPMOTMTHAMHKAY
Paznen 4 «QnektpuuectBo» 14 2 2 2 8
Pasnen 5 «Maruetusm» 14 2 2 2 8
Pasnen 6 «Ontuka» 14 2 2 2 8
Pasznen 7 «KBanTtoBas gusuka» 17,6 2 6 2 7,6
KOHCYTbmayuu nepeo dK3aMeHOM 2 2
KOHmMaKkmuas paboma Ha 0,4 0,4
npomescymounom koumpoie (KPA)
Bcero 3a 1 cemecTp 108 16 18 16 2,4 55,6
HToro no Aucunnimye 108 16 18 16 2,4 55,6




Paznen 1 «®Puznyeckue 0CHOBBI MEXaHUKID)

Tema 1 «KunemaTukay»

[Mpenmer ¢uzuku. Metonsl ¢usznyeckoro uccienaoBanus. Ponb (U3MKM B pa3sBUTUM TEXHHUKU U
BIIUSIHUE TEXHUKA Ha pa3BUTHE (Pu3MKA. MexaHWYeckoe ABM)KCHHE Kak MpocTeimas ¢opma
nBrkeHust matepun. Kinaccuueckas mexanuka. [IpocTpancTBO v BpeMsi B KJIIACCUUECKOW MEXaHHUKE.
®usnueckue mojaenu. Kunemarnueckoe onucanue ABMXKEHUS TOYKA. CKOPOCTh M YCKOpPEHHUE MpHU
KPUBOJIMHEWHOM JABMXeHUU. HopManbHOe 1 KacaTtenbHOe (TaHreHIIMATbHOE) YCKOPEeHUS. [|BIKeHne
TOYKHA TI0 OKPYKHOCTHU. BEKTOpBI YIriIOBOW CKOPOCTH M YIJIOBOro yckopeHwus. CBsi3b JIMHEHMHBIX
CKOPOCTEH M YCKOPEHHUH C YTJIOBBIMU CKOPOCTSIMU M YCKOPEHHUSIMH.

Tema 2 «/Ilunamuka»

Junamuka. Mexannueckasi cuctema. Cwia. Macca u ummynsc. CoBpeMeHHasi TPAaKTOBKa 3aKOHOB
Herotona. Cunbsl B MexaHuke. MMmynabc cucTeMbl MaTepHaNIbHBIX TOYEK. 3aKOH COXPAaHECHHS
umiyasca. O6o0meHHas popmynuponka Il 3akona Hetorona. 3akoH BceMupHoro Tsrotenus. LlenTp
MAacC MEXaHMYECKOM CUCTEMBI, 3aKOH JBUKECHUS LICHTPA Macc. JBUKEHHE TeJ C IEPEMEHHOM MaCCOM.
Tema 3 «DHeprus»

DHeprusi Kak yHUBEpCcaJbHAsi Mepa pa3InyHbIX (OpM JIBMKEHUS U B3auMoaecTBus. PaboTta cuibl.
KoncepBatuBHbIE 1 HEKOHCEpBAaTUBHBIE CHIIbI. MomHOCTh. KuHEeTHYECKas SHEPrus MEXaHUYECKON
cuctemsl. [loTeHnanbHas 3HEPrus. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE. Y Aaphl.

Tema 4 «/lnHaMKKa BpaIIaTeIbHOTO JBIKEHUSD)

Mowment wunepuuu. Teopema Illteiinepa. MomeHT cuibl. OCHOBHOE YpaBHEHHE JIUHAMUKHU
BpaIaTeIbHOTO JBMKCHHS TBEPAOTO Tena. KuHeTndyeckass SHEprysi BpAIIalOIMIeToCs U KaTAIIEroCs
TBeporo Tena. Pabora mpu BpamaTeIbHOM JIBUKCHHUH.

Tema 5 «MoMeHT uMnyJibca

MOMEHT UMITyJIbCa MaT€PUATBHOM TOYKH, MEXAHUYECKOW CHCTEMBI M Tella. 3aKOH COXpaHEHUS
MOMEHTa uMItyiabca. OCHOBHOE ypaBHEHUE IMHAMHUKH BpAIaTEIbHOIO ABUKEHUS TBEPAOIO Tejla B
0000IIIEHHOM BUIIE.

Tema 6 «Jlepopmarust TBEpAOTO TEaA»

Hedbopmarus B TBepaom tene. 3akoH ['yka. Koaddunuent Ilyaccona. fuarpamMmma pactsikeHus.
Tema 7 «MexaHuKa XKUIKOCTEH U ra3oB)

I'uapocraTuka HecxxkumaeMol xuakoctu. Jlapnenue cronba skuakoctr. Cuna Apxumena. Y caoBUs
mnaBaHus Ten. CTauMoHapHOE TEUYEHUE WJICATbHOM KUAKOCTH. YPABHEHUE HEPa3phIBHOCTH.
VpaBaenue bepnymin. Bsaskocts kuakoctu. Pexxumbl Tedenus. Uucno PeliHonbaca. Metomsl
OIpeieJICHUs BA3KOCTH.

Pa3nen 2 «Konebanus u BOJTHBD»

Tema 1 «["'apMoHHUYECKHE KOJICOAHU

Knaccudukanus konebanuii. YpaBHeHHE TapMOHUYECKUX KoJeOaHuil. MexaHndyeckue KojeOaHus.
Oueprusa konebanuii. [uddepeHnnanbHoe ypaBHEHHE TapMOHHMUYECKUX KoyieOaHHMi. MasTHUKH.
CBoOoHbIe 3aTyxaromue koyiebanus. Beinyxaennsie konebanus. Pesonanc.

Tema 2 «BoaHb»

BonnoBoe nBuxenwue. [Inockas rapmoHuueckas BojHa. J[JMHa BOJHBI, BOJHOBOE YHCIO, (a3zoBast
CKOpOCTb. Y PaBHEHHE BOJIHBI.

Pa3nen 3 «MounekynsipHas Gu3nKa U TEPMOJIMHAMUKAY

Tema 1 «MouieKyasipHO-KHUHETUYECKASI TEOPHUS»

CratucTuueckMii M TEpPMOJUHAMUYECKHWA METOJbl HucchegoBaHusi. (OCHOBHOE YypaBHEHUE
MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH HeaIbHbIX Tra3oB. TemmepaTypHas mmkana lLlenbcus u
KenbBuna. CpenHsisi KMHETHYECKash SHEPIrusi MoOJIeKyld. MoJIeKyIsipHO-KUHETUYECKOE TOJIKOBAHUE
abcomroTHOM TemmepaTypbl. Pacnipenenenne MakcBernia MOJIEKyYI UAEaTbHOTO raza. Pacnpenenenue
bonpiimana u Gapomerpuueckas (opmyna. CpeaHee 4YHMCIO CTONKHOBEHUW WM CpenHss AJWHA
cBoOoTHOTO TIpo0era.

Tema 2 «TepmonHaMukay

TepmoanHaMuueckue mnapameTpbl. TepMOJIMHAMHUYECKOE€ paBHOBECHE M Mpolecc. YpaBHEHUE
COCTOSIHUSL HJeanbHOrO ra3a. M3ompoueccel. IlepBoe Hawamo TepmoamHamuku. Pabora rasza.
TemnooOMeH, KOJIMYECTBO TEIUIOTHl. BHYTpeHHsST SHEprus HIealbHOTO Tra3a. Uucio creneHei
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cBoOo i1 [IprMeHeHre mepBoro Hayajga TePMOJIUHAMUKY K U30TpoLeccaM. AuabaTHbIi mpoiiecc.
Temnmoemkoctb. YpaBHenue Maiiepa. Koapdumuent Ilyaccona. IlomutponHsiii mpomece. LIukibL.
Tepmuueckuid KII/] uukna. TennoBeie asurareny, XoJoauiabHble MamuHbl. Teopema Kapno. [ukn
Kapao u ero k.am.ja. Bropoe nauano tepmoanHamuiku. OOpaTuMbie W HEOOpaTHMbIE MPOIIECCHI.
Ontponusa. HepaBenctBo Kiaysmyca. OmnpeneneHue 3HTPONMM pPAaBHOBECHOW CHCTEMBI uepe3
TEPMOJUHAMUYECKYIO BEPOSTHOCTb Makpocuctembl. Teopema Hepucra-Ilnanka. Cuwiel u
IIOTEHIMAIbHAs JHEPIUs MEXMOJEKYJIIPHOTO B3auMOJCHCTBUA. YpaBHeHHe Ban-nep-Baansca.
N3otepmbl Ban-nep-Baanbca u 3KkcniepuMeHTaIbHbIE H30TEPMBI.

Tema 3 «SIBieHUs mIepeHoOCca»

SArnenue nepenoca. Juddysus, TemnonpoBoIHOCTh, BHyTPEHHEE TPCHHE.

Pa3nen 4 «DneKkTpuuecTBO»

Tema 1 «OCHOBBI AIEKTPOCTATUKI

DNeKTpUYEeCKUue 3apsnbl. 3aKOH COXpaHEeHHs 3apsnoB. BzaumoneiictBue 3apsanoB. 3akoH Kymona.
DNEeKTPOCTaTUUECKOE T0JIE, €r0 XapaKTEePUCTUKU. DKBUIOTEHIIMAIbHBIE TIOBEPXHOCTH U CUJIOBBIE
JIMHUM  DJIEKTpOoCcTaThdeckoro mons. [lpuHmmn cynepnosunmu  nosieid.  [lotok  BekTopa
HaNpsLDKEHHOCTH dJieKTpocTaTtudeckoro nosst. Teopema T'aycca (ans Bakyyma). IloTeHumanbHbIN
Xapakrep aneKkTpoctatuueckoro noss. Ilonstue nmorennuana. Pacuer paboTsl npu nepemerieHnu
3apsiga B ANeKTpocTtathyeckoMm moje. llupkynsuus BexkTtopa E 3JIEKTPOCTaTUYECKOTO TOJIS.
Omnpenenenrne pa3HOCTH TOTEHUHAIOB B 3JIEKTPOCTaTHUYECKOM Mosie. CBS3b HANPSIKEHHOCTH U
noTeHuuana. ['pagueHt noTeHuuana.

Tema 2 «IIpoBOIHHUKH B 2JIEKTPUYECKOM IOJIEN

IIpOBOJHUKM B DJIEKTPOCTATHYECKOM TIojle. PaBHOBecHMe 3aps0B B IPOBOJHUKE. EMKOCTb
MPOBOJHUKOB M  KOHAEHcAaTopoB. CoenuHEHUs KOHJIEHCATOPOB. DHEPrus 3apsHKeHHOTO
KOHJIeHCAaTopa. DHEPrus eKTpocTaTuyeckoro nosst. O0beMHasi I0THOCTh SHEPTUHU MOJIs.

Tema 3 «/IMdIEKTPUKH B SIEKTPUUECKOM IOJIE»

Tunel qusnektpukos. [lonspuzanns AUAIEKTPUKOB U €€ BUABL. [101pU30BaHHOCTD IUAIEKTPUKOB.
JlusnekTpuueckass BOCHPUMMYMBOCTh M IPOHUIIAEMOCTb. BEKTOp 3JEKTPUYECKOTO CMELIECHHUS.
CBoGoanbie U cBsA3aHHBIC 3apsnbl. Teopema ["aycca mist mosns B audiekTpuke. CerHETOANEKTPHUKHY.
DIEeKTpUYECKOE I0JI€ B OJHOPOJHOM TUAIEKTPHKE.

Tema 4 «I1oCTOSHHBIN PTEKTPUUECKUNA TOK»

[ToCTOSIHHBIN 3IEKTPUYECKUNA TOK, YCIOBHUS €r0 CYLIECTBOBAaHUS U OCHOBHBIE XapaKTEPUCTUKH.
Croponnue cuibl. [lonstue DC u Hanpsokenus. CONpoTUBICHUE MPOBOJIOYHOTO MPOBOJHHUKA.
CoenuHenns NpoBOJHUKOB. TemmeparypHas 3aBUCUMOCTh COIPOTHUBIIEHHMS U €€ KayeCTBEHHOE
oObsicHeHue. CBepxXmpoBOAUMOCTb. 3akoH OMa B HMHTErpajbHOi ¢opme aias OAHOPOJHOTO U
HEOTHOPOHOTO YYacTKOB 1enu. 3akoH OMa myist mostHoi nenu. [IpaBuna Kupxroda. 3akon Jxoyis
— Jlenna B wuHTerpampHOW Qopme. MomHOocTh TOkKa. 3akoH Oma wu Jhxoyns — Jlenma
B nuddepeHIHanbHON (QopMme. ONeKTpuyeckuii TOK B MeTamnax. Kiaccuueckas Teopus
ANEKTPONPOBOAHOCTU. TOK B BaKyyMe. DMUCCHS JIEKTPOHOB. ["a30BbIe pa3psibl.

Tema 5 «OnemMeHTHI (PU3UKHU TBEPJOTO TEIA»

[TonynpoBoanuku. 3oHHass Teopus TBepAoro tena. CoOCTBEHHAs W IpHUMECHas MPOBOIUMOCTH
MOJIYIPOBOJIHUKOB. J(no.

Paznea S «Maruetuzm»

Tema 1 «Maraurocratuka

MarsuTHO€ NOoJIe ¥ €r0 XapaKTepUCTUKU. Makpo- 1 MUKpPOTOKU. Bo3ielicTBE MarHUTHOTO MOJIS Ha
pPaMKy ¢ TOKOM M Ha MPSMOJIMHENHBIN MPOBOJAHUK C TOKOM. CHIIOBBIE JIMNHUM MAaTHUTHON MHAYKLIHH.
CunoBasi KapTMHA MarHUTHOTO TOJISI TPSMOJIMHEMHOTO0 MPOBOJHUKA C TOKOM M KPYTOBOTO BHUTKA.
[IpyHuMn cyneprno3uuMM MarHuTHBIX moJsied. 3akoH buo — Casapa — Jlamnmaca. Bo3geiictBue
MAarHuTHOTO TOJIsl Ha JBWXKYyIMics 3apsan. Cuna Jlopenua. J[BikeHue 3apsga B MarHUTHOM IIOJIE.
Dddexr Xomna. BuxpeBoit xapaktep MarHuTHOTO 1oJjs. Teopema ["aycca u Teopema 0 HIUPKYISIIUU
BEKTOpa MAarHUTHOU MHAYKIUU (B BaKyyMe).

Tema 2 «MarauTHoe 1oJje B BEUIECTBE»

HamarununBanue MarHeTukoB. Hanpsik€HHOCTh MAarHUTHOTO MOJIsi. MarHuTHasi MPOHUIIAEMOCTh U
MarHuTHas BOCIPUUMYMBOCTh. JlHMaMarHeTWkw, mapaMarHeTuku u ¢deppomarnetuku. CBs3b
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BeKTOpoB B 1 H. 3aK0H NOJHOrO TOKA /Il MarHUTHOTO 110JI B BenlecTBe. Teopema 0 LUPKYISIUU
BekTopa H.

Tema 3 «DnexkTpoMarHuTHasE UHAYKIIHS

OnextpoMarHuTHass MHAYKUUA. DJIC MHAYKIMM B MOABMIKHBIX M HEIMOJBMKHBIX IPOBOJHUKAX.
Bpamenue pamku B MarautHOM 1oJie. Toxku @yko. Camonnaykuus. IHIyKTUBHOCTH IIPOBOJAHUKA.
3akon Jlenna. B3aumnas wnayknus. Tpancopmaropel. Pabora mo mepeMenieHuIo MpoBOIHUKA
C TOKOM B MarHUTHOM I0Ji€. DHEprusi MarHUTHOTO MoJisi B cosieHouzae. [IoTHOCTH sHeprum
MarHUTHOTO HOJIS.

Tema 4 «YpaBHeHus: Makcpeia»

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

Tema 5 «DnexkTpoMarHuTHbIE KOJICOAHUS U BOJIHBI

Konebarenbubiit  koHTyp. IlpeoOpazoBaHue »SHEprMM Ha pa3iMYHBIX »JTamnax KoseOaHus.
JuddepenunanbHble ypaBHEHUS! CBOOOIHBIX HE3ATYXAIOIMINX U 3aTYXaIOIIMX KOJeOaHu! B HEM U UX
pemenud. JuddepenumanbHoe ypaBHEHHE AJIEKTPOMArHuTHOW BOJIHBI U ero peueHue. CKopocTh
pactipocTpaHeHusi BoJIHBL. Bektop VYwmoBa-lloiiHTHHra. DHeEpreTuyeckue XapaKTepPUCTUKH
AIIEKTPOMArHUTHBIX BoJIH. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Pasnen 6 «Onrukay

Tema 1 «I'eomeTpuyeckas onTuka»

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

Tema 2 «aTepdepenmus BoIH»

WnTtepdepenius cBera. YcinoBusi BOSHUKHOBEHUS HHTephepeHInu. MeTo1 BEKTOPHOM AuarpaMMbl
JUIS CIIOXEHUS JIBYX WJIM HECKOJIbKMX BOJIH. [IpuHIun nonydeHuss uHTepEepeHIMOHHON KapTUHBI.
VYcnoBus MakCUMYMOB U MUHUMYMOB. PasHocTh (a3 u pasHocTh xona. MaTepdepeHnus B TOHKOU
mneHke. Konpna HeroToHa.

Tema 3 «/Iudpaxius BogH»

Hudpakuus ceera. [lpunmun [roiirenca-®penens. 3onpl Openens. Judpaximus Ha Kpyriom
otBepctuu. Judpakmus Ha mpmHHONW menu. {udpaknuronHas pemetka. ['J1aBHbIe MaKCHMYyMBI.
I'maBHBIC MUHUMYMBI. Pa3zpematomas criocoOHOCTb.

Tema 4 «[lonspuzaius BoJH»

[TonsipuzoBanublii cBer. Buapl mnonspuzanuu. CrnocoObl MOJY4YeHHUsS MOJSPU30BAHHOTO CBETA.
[IpoxoxaeHne ecTeCTBEHHOTO CBETa 4epe3 NoJsipu3arop U aHanuzatop. [loBopoT miockoctu
nonspusauuu. llosnsgpusanus cBera NpH OTPAKEHUU W NPEIIOMIIEHUM Ha TPaHULE JAUDJIEKTPUKOB.
3akoH bproctepa. J[BoitHOE TydenpenomieHue.

Tema S «KBaHTOBBIE CBOMCTBA 3JIEKTPOMArHUTHOTO U3TyYEHUS»

KopryckynsipHO-BOTHOBOM Jtyanu3m cBeta. KBaHT cBera. DHeprus U uMItysibc ¢otoHa. BHemHwmit
dotorddexr. CreroBoe naienue. OmnbiThl JleOenea. Iddexkr Komnrona. TemnoBoe uznyueHue.
3akon Kupxroda. AGcomotHo uepHoe Teno. 3akoH Credana-bonbumana. 3akon Buna. TemnoBoe
n3nydyenue. @opmyna Ilnanka. Pacnpenenenue sHepruu B CEKTPe U3IYYEHUS 110 YACTOTE U JUIMHE
BOJIHBI.

Pa3nen 7 «KBanToBas ¢pusuka»

Tema 1 «CtpoeHue atomay

Mogens aroma Tomcona. OmeiTel Pesepdopna mo paccesHuro anbga-dactui. Mojenb aroma
Pesepdopna-bopa. DMnupuueckre 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopust bopa. Yposuu
SHEpPruu aTomMa Bojopojaa. KBaHTOBBIE "ncIIa: IJ1aBHOE, OpOUTAILHOE, MArHUTHOE.

Tema 2 «DneMeHThl KBAHTOBOW MEXaHUKU»

BonHoBsle cBolicTBa MukpouacTull. [{nuHa BosHbl e bpoitns u ee cBoiicTBa. BosHOBas GyHKIuS.
CootHolieHue HeonpeaeneHHocTel [ eizendepra. Ypasuenue Llpenunrepa.

Tema 3. «Snpo u saepHBIE pEAKIUI

CocTtaB aTOMHOTO /1pa. XapaKTepUCTUKY siipa. SnepHblie cuibl. DHeprus cBs3u sapa. Jedext macc.
Ounepreruyeckuil >pdekt saepHoi peaknuu. PaauoakTHBHOE W3Iydye€HHE W €ro BUJABL. 3aKOH
paanoaKkTUBHOTO pacnaja. Snepueie peakuuu. Jlenenue snep. Cunres suep. Ilonsarue o nozumerpun
U 3aIIUTE.
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4.3 Jlekuunu/1adopaTopHblie/IpakTHYecKHe/ 3aHATHS

Tabnuua 4
Conep:xanue JEeKIUA/Ia00PATOPHOT0 MPAKTHKYMA/MPAKTHYECKHUX 3aHATHI U
KOHTPOJIbHbIC MEPONPHUATHSA

Bun | Koa-Bo
Ne | Hassamme pasnena, Ne 1 Ha3BaHMe JeKI Uit/ DopMEpyeMEIE KOHTPO | 4acoB/u3
i TeMbI JIa0OpaTOPHBIX/ l'[pflKTI/I‘leCRI/IX S d— JBHOIO Hpa::';qec_
3aHATHH MepoInp as
HNATHUHA | noaroroBka
1. | Pazgen 1. Mexanuka 12/0
Tema 1. Jlexums Ne 1 «kKunemaruka. YK-1 (YK-1.4); 2
«Kunemartuka» JluHnamuka. DHeprus» YK-2 (VK-2.2,
Tema 2 (c mpumeHeHnEM YK-2.6); OIIK-1
«/ImHamuka» MYJIbTUMEAUIHOTO (OIIK-1.1, OIIK-
Tema 3 «DOHeprus» | o6opyaoBaHus) 1.2, OIIK-1.3)
Tema 4 Jlexuus Ne 2. «/Tunamuka YK-1 (YK-1.4); 2
«/IlmHamMuka BpaIaTeIbHOTO JIBIKCHHS. YK-2 (YK-2.2,
BpalaTENbHOTO MoMeHT nMmIrynbca» VK-2.6); OIIK-1
JBAKECHUS (c npumeHeHneM (OIIK-1.1, OIIK-
Tema 5 «MoOMEHT | MyIBTUMEIUNHOTO 1.2, OTIK-1.3)
MMITYJTHCAY 000pyI0BaHNSA)
Tema 1. I13 Ne 1 «kKunemaruka. VK-1 (YK-1.4); | Peme 2
«Kunemartuka JluHaMuKa OCTyNaTeIbHOTO YK-2 (VK-2.2, HUE
Tema 2 JIBHKECHUS YK-2.6); OIIK-1 | 3amau
«/Ilnnammukay (OIIK-1.1, OIIK-
Tema 3 «Dueprus» 1.2, OIIK-1.3)
Tema 4 I13 Ne 2 «JIlunamuka VK-1 (YK-1.4); | Peme 2
«/IlmHamMuka BpaIaTeIbHOTO JIBYKCHHS YK-2 (VK-2.2, HUE
BpAIIaTEIBLHOTO TBEpaoro Tena. Kauenue tein. YK-2.6); OIIK-1 | 3amau
TIBIDKECHUS Masgtauku» (OIIK-1.1, OIIK-
Tema 5 «MomeHT 1.2, OIIK-1.3)
HMMITYJIBCa
Tema 1. Jlaboparopnas pabota VK-1 (YK-1.4); | 3amm 4
«Kunemaruka» No 1 «M3yuenue aBuKEHUS Tea YK-2 (VK-2.2, Ta
Tema 2 110 HAKJIOHHOW MJIOCKOCTHY UJIU YK-2.6); OIIK-1 | maGop
«JIluHamuka» «3yuenune 3aK0OHOB (OIIK-1.1, OIIK- | atopH
Tema 3 «DHeprus» | NpAMOIMHEHHOTO ABMKEHUS U 1.2, OTIK-1.3) o
Tema 4 CBOOOJHOTO MAJCHUS HAa MAIIUHE pabort
«Iunamuka ATByna» unu «/3yuenue Bl
BpallaTeIbHOro KUHEMAaTUKU U JUHAMUKH
TIBUKCHUS MOCTYMATEeILHOTO JIBH>KEHUS)
Tema S «Moment | nnu «3ydeHne 3akoHa
HUMITYJIBCa» COXPaHEHUS SHEPTUU C MTOMOIIIBIO
MasiTHUKa MaxkcBennay uimm
«3yueHne cBOOOHBIX
KOJIe0aHU MPY>KUHHOTO
MasiTHUKa» uiu «OmpenencHue
MPUBEAEHHOM JUTUHBI
(GU3NYECKOTO MASITHUKA U
YCKOPEHUS CHITBI TSDKECTHY

11




Bun Koa-Bo

Ne | Haspanme paszena, 2 1 RS ALy ®opvupyempie | OHTPO HaC0B i

i TeMbI JIa0OpaTOPHBIX/ l'[pflKTH‘lCCKI/IX KOMITeTeH I JBLHOIO Hpa::l;m_

3aHATHH MepoInp <as
NATUHA | moaAroroBKa

2. | Pasmen 2 «KoneGanus ¥ BOJHBD) 2/0
Tema 1 Jlexums Ne 3 «"apMoHHUYECKHE VYK-1 (YK-1.4); 2
«["apmonnyeckue | xosedanus. BoaHb» YK-2 (VK-2.2,

KOJICOaHUS» (c mpuMeHeHueM VK-2.6); OIIK-1
Tema 2 «BonHb» | MyJIBTUMEIUITHOTO (OIIK-1.1, OIIK-
00opyI0BaHus) 1.2, OIIK-1.3)

3. | Pasmen 3 «MosekyaspHas GU3KMKa U TEPMOTUHAMMKA) 8/0
Tema 1 Jlexums Ne 4 «MosexymnsapHO- YK-1 (YK-1.4); 2
«MounekynsipHO- KUHETUYecKasi TeOpHsl. 3aKOHbI YK-2 (VK-2.2,

KMHETHUYecKast TEPMOIUHAMHUKU» VK-2.6); OIIK-1
teopus» (MKT) (c npumeHeHnEM (OIIK-1.1, OIIK-
Tema 2 MYJIbTUMEIUHHOTO 1.2, OTIK-1.3)
«TepmoimHaMuKa» | 000pyIOBaHUS)
Tema 1 I13 Ne 3. «IlepBoe HavamO VYK-1 (VK-1.4); | Peme 2
«MonekymnspHo- TePMOJAMHAMUKHU. TeMI0EMKOCTb. YK-2 (YK-2.2, HUE
KHHETHYEeCKas TenmoBrle MAaIIMHEBI» VK-2.6); OIIK-1 | 3amau
teopust» (MKT) (OIIK-1.1, OIIK-
Tema 2 1.2, OIIK-1.3)
«TepmoarHaMuKay»
Tema 1 Jlaboparopnas paboTa VK-1 (YK-1.4); | 3amm 4
«MonexkymnsipHo- Ne 2 «Onpenenenne OTHOIICHHS YK-2 (VK-2.2, Ta
KHHETHUYECKast TETJIOEMKOCTEN BO3TyXa IIPHU YK-2.6); OIIK-1 | maGop
teopusi» (MKT) MOCTOSTHHOM JIaBJICHUU U (OIIK-1.1, OIIK- | atopH
Tema 2 MOCTOSIHHOM 00BbeMe» UITN 1.2, OIIK-1.3) on
«Tepmonunamuka» | «Onpenenenue korpduueHTa pabor
Tema 3 «SIBiieHHs | BA3KOCTH KUJKOCTH METOJOM bl
MepeHoca TEUYEHUS Yepe3 Y3KU KaHal» WU

«Omnpenenenue kodhduimenTa

BHYTPEHHETO TPEHUS KUJIKOCTU

METO/IOM TaJIAI0IEeTO apHKa

wm «/3mepenue

MOBEPXHOCTHOTO HATSKEHUS

XKUAKOCTU N0 METO/Iy OTPhIBA

BO3TYITHBIX MTY3bIPHKOBY

4. Pasznen 4 «DnexkTpuyecTBOY 8/0
Tema 1 «OcHOBEI Jlexnust Ne 5 «OcHOBBI VK-1 (YK-1.4); 2
ANEKTPOCTATUKK» | DJEKTpocTaTHKU. [IpoBoaHUKM U VK-2 (VK-2.2,

Tema 2 JUDIIEKTPUKU B DIIEKTPUYECKOM VK-2.6); OIIK-1

«IIpoBogHUKH B noJie» (OITK-1.1, OIIK-

ANEKTPUYECKOM (c mpumeHeHHEM 1.2, OTIK-1.3)

oJyie» MYIBTUMEAUITHOTO

Tema 3 o0opymoBaHus)

«dmdnekTpuku B

ANEKTPUIECKOM

oJIe»

Tema 1 «OcHoBbl | 13 Ne 4 «Dnektpocraruka. 3akon | YK-1(YK-1.4); | Peme 2

anekrpocratukn» | Kynona. Teopema ["aycca. YK-2 (YK-2.2, HUE
IloTenmuai. VK-2.6); OIIK-1 | 3amau
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B BEIIIECTBE»
Tema 3
«INEeKTPOMarHuTH
ast UHIYKIUSD»
Tema 4
«YpaBHEHUSA
MakcBenaa

BOJIHBI»

Bun Koa-Bo

Ne | Haspanme paszena, 2 1 RS ALy ®opvupyempie | OHTPO HaC0B i

u/n TeMbL JIa00paTOpPHBIX/ NPAKTHIECKHX e A ta— JIBHOI'0 Hpa::l;m_

3aHATHH MepoIp an
NATUHA | moaAroroBKa
Tema 3 [TocTosiHHBIN TOK» (OIIK-1.1, OIIK-
«dmdnekTpuku B 1.2, OIIK-1.3)
ANEKTPUIECKOM
oJjie»
Tema 4
«ITocTOsTHHBIN
3IEKTPUYECKUI
TOK»
Tema 1 «OcHoBbl | JlTaGopaTopnas pabota YK-1 (VK-1.4); | 3ammu 2
anekrpoctatukm» | Ne 3.1 «M3ydenue Tonorpadun YK-2 (VK-2.2, Ta
Tema 2 AIEKTPUUECKOTO TIOJISI METOJIOM VK-2.6); OIIK-1 | maGop
«IIpoBOTHUKH B anexkrponutnyeckoit Bauub» win | (OIIK-1.1, OIIK- | aropn
BIEKTPUYECKOM «OmnpeneneHue eMKOCTU 1.2, OIIK-1.3) ou
oJjie» KOHJICHCATOPa C TIOMOIIIHIO pabot
Tema 3 OAIITUCTUIECKOTO BI
«vdnexrpuku B rajgbBaHOMETPA» WU
ANEKTPHUIECKOM «3Mepenne COnpoOTUBIICHHI
oJjie» MIPOBOTHMKOB METOJ0M MOCTOBO
Tema 4 cxembl» win «MccnegoBanne
«ITocTrossHHBIN MIOJIE3HOM MOIIHOCTH U
ANMEKTPUIECCKUIN kod(huIreHTa moJe3HOro
TOK» neicTBus Oatapen
Tema 5 AKKYMYJISITOPOB» WU
«IIIEMEHTEI «MccnenoBanue BOJIbT-aMIEPHOM
(U3HMKY TBEPIOTO | XapaKTepUCTUKU
Tena» MOJIYTIPOBOTHUKOBOTO IMO/1a»

5. Paznen 5 «Maraetusmy» 4/0
Tema 1 Jlexmus Ne 6 «MarautocraTika. VYK-1 (YK-1.4); 2
«MarauarocraTuka | DJIEKTPOMarHUTHAsI MHIYKITHS. YK-2 (VK-2.2,

» YpaBHuenus: MakcBesiay YK-2.6); OIIK-1

Tema 3 (c mpumeHeHHEM (OIIK-1.1, OIIK-
«ONEeKTPOMAarHuTH | MYJIbTUMEIUNHOTO 1.2, OTIK-1.3)

ast MHAYKIUSD) o0opynoBaHus)

Tema 4

«YpaBHEeHUA

Makcennay»

Tema 1 I13 Ne 5 «MarnuTtocratuka. VK-1 (YK-1.4); | Peme 2
«Marautoctatuka | MaramTHo€E HOJI€ B BEIIECTBE. YK-2 (VK-2.2, HHUE
» DIEKTPOMAarHuTHasl MHYKIUS. YK-2.6); OIIK-1 | 3amau
Tema 2 YpaBHenus Makcsema. (OIIK-1.1, OIIK-
«MarauTHoe noje | DIeKTpOMarHuTHbIE KoJeOaHus U 1.2, OIIK-1.3)
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0 UBJIIYYCHUA»

Bua | Koa-Bo
Ne m Ha3BaHHue JeKmuii/ KOHTPO | 4acoB/us
Ne | Hasanme pa3neina, dDopmupyembie
u/n TeMbL JIa00paTOpPHBIX/ NPAKTHIECKHX KOMITeTeH I JIBHOTO Hpa::l;m_
3aHATHH MepoIp an
NATUHA | moaAroroBKa
Tema §
«INEeKTPOMAarHUTH
bIC KOJICOAHHUSI U
BOJIHBD)
Tema 1 Jlaboparopuas padoTa YK-1 (VK-1.4); | 3ammu 2
«Marnutocratuka | Ne 3.2 «Onpenenenue YK-2 (YK-2.2, Ta
» TOPU30HTAIBHON COCTABIISIONIEH VK-2.6); OIIK-1 | mabop
Tema 2 reoMarHuTHoro noJisi ¢ nomompto | (OIIK-1.1, OIIK- | aropH
«MarHuTHOE 1oJie | TAaHT€HC-TAIBBAHOMETPA» WU 1.2, OTIK-1.3) on
B BEUIECTBE» «OmnpeneneHue HHIYKTUBHOCTH pabot
Tema 3 KaTYIIKU C KEJIE3HBIM BI
«DJNEKTPOMArHUTH | CEPACUYHUKOM U 0€3 CeplIeUHUKA»
ast MHTYKITUSD) nin «CHSITHE TIeTJIM TUCTepe3nca
Tema 4 (beppOMarHUTHOTO CTEPXKHS C
«YpaBHEHUS MOMOIIBI0 ocMIuIorpada»
Makcsemna»
Tema §
«NEKTpOMarHuTH
bIe KOJICOaHus 1
BOJIHBI»

6. | Pa3zmen 6 «OnTukay 6/0
Tema 2 Jlexus Ne 7 «uTepdepennus VK-1 (YK-1.4); 2
«utepdepennmst | BosH. Judpaxiusi. YK-2 (VK-2.2,

BOJIH [Tonsipu3zarus» YK-2.6); OIIK-1

Tema 3 (c mpumeHeHneM (OIIK-1.1, OIIK-
«Andpakmus MYJIbTUMEAHHHOTO 1.2, OIIK-1.3)

BOJIHY 000py10BaHUSA)

Tema 4

«[Tonspuzarus

BOJIH»

Tema 1 [13 Ne 6 «I"'eomeTpuyeckas VK-1 (YK-1.4); | Peme 2
«l'eomerpudeckass | ontuka. MHTEpdEepeHIIMS BOJIH. YK-2 (VK-2.2, HUE
OTITHKA» Hudpaxuus BonH. [lonspusanus YK-2.6); OIIK-1 | 3agau
Tema 2 BoJIH. KBaHTOBBIE CBOIICTBA (OIIK-1.1, OIIK-
«HTepdepeHnus | 3IeKTPOMArHUTHOTO U3TYYECHUS 1.2, OTIK-1.3)

BOJIH»

Tema 3

«dudpaxus

BOJIH»

Tema 4

«[Tonspuzarus

BOJIH»

Tema S

«KBaHTOBBIE

CBOMCTBa

ANEKTPOMArHUTHOT
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bI

Bua | Koa-Bo
Ne m Ha3BaHHue JeKmuii/ KOHTPO | 4acoB/us
Ne | HasBanue pa3neia, dDopmMupyeMble
w/n TeMbI JIa00paTOpPHBIX/ NPaKTHECKUX KOMITeTeH I JIBHOTO Hpa::l;m_
3aHATHH MepoInp <as
NATUHA | moaAroroBKa
Tema 1 Jlaboparopuas paboTa YK-1 (VK-1.4); | 3ammu 2
«['eomerpuueckas | Ne 4.1 «Onpenenenue JJIMHBI YK-2 (VK-2.2, Ta
OTITUKA» CBETOBOM BOJIHBI C TTIOMOIIIBIO VK-2.6); OIIK-1 | maGop
Tema 2 T(QPaKITUOHHON PEIIETKI HITN (OIIK-1.1, OIIK- | atopH
«UuTepdepentus | «Onpenenenne nepuoia 1.2, OIIK-1.3) on
BOJIH» OTPaXKAIOIMX IOJIOC JIA3EPHOTO pabor
Tema 3 nucka» uin «Onpeesenne bl
«Audpaxus MOKa3aTeyiel npeioMIICHUS
BOJIH» KUJKOCTEN C TOMOIIBIO
pedpakTomeTpay wim
«Omnpenenenue paanyca
KPUBU3HBI JIMH3BI C TIOMOIIBIO
koJiert HeroToHay
7. | Pa3zmen 7 «KBanToBas pu3nka» 10/0
Tema 1 «Ctpoenue | Jlexus Ne 8 «KBanToBBIC VK-1 (YK-1.4); 2
aToMa» CBOMCTBA JIEKTPOMarHUTHOTO YK-2 (VK-2.2,
Tema 2 n3nydeHus. Jnementsl kBantoBoi | YK-2.6); OINIK-1
«OIeMEHTBI MEXaHUKH» (OIIK-1.1, OIIK-
KBaHTOBOM (c mpuMeHeHHEM 1.2, OIIK-1.3)
MEXaHUKH» MYJIbTUMEAUMHOTO
Tema 3. «Sapo u 000pyI0BaHUSA)
SJICPHbIE pEaKIun
Tema 1 «Ctpoenue | I13 Ne 7. VK-1 (YK-1.4); | Peme 2
aToMay «KBaHTOBas mpUpoaa U3ITYICHHS. YK-2 (VK-2.2, HUE
3aKOHBI TETIOBOTO M3TYyUCHUS YK-2.6); OIIK-1 | 3amau
(OIIK-1.1, OIIK-
1.2, OTIK-1.3)
Tema 2 [13 Ne 8 «DnemMeHThl KBAHTOBOM VK-1 (YK-1.4); | Peme 2
«DIIEMEHTBI MexaHuku. BosHa e bpoiis. YK-2 (VK-2.2, HHUE
KBaHTOBOM Vpasuenue lpeaunrepan YK-2.6); OIIK-1 | 3amau
MEXaHUKH (OIIK-1.1, OIIK-
1.2, OTIK-1.3)
Tema 3. «Sapo u I13 Ne 9 «Atom Bostopo1a 1O VK-1 (YK-1.4); Pemie 2
siIepHBIC peakiuny | Teopun bopa. YK-2 (VK-2.2, HUE
Snpo u siaepHbIe peakuu» YK-2.6); OIIK-1 | 3amau
(OIIK-1.1, OIIK-
1.2, OTIK-1.3)
Tema 2 VK-1 (VK-1.4); | 3amm 2
«DIEMEHTHI JaBopatopHas pabota YK-2 (VK-2.2, Ta
KBAHTOBOH Ne 4.1 «OkcnepuMeHTanbHOE YK-2.6); OIIK-1 " abop
MEXaHUKH» H;yquI/Ie 3AKOHOB TCILIOBOTO (OIIK-1.1, OIIK- | aTopH
1.2, OTIK-1.3) ol
U3ITyYCHUS
pabot
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Tabmuna 5

HepequL BOINPOCOB Jisl CAMOCTOATC/ILHOI0 M3YIYCHHU ST THCIHTUIIJIMHBI

Ne Ha3sanue
/o | Pasrena, Ilepeuens paccMaTpuBaeMbIX BOIIPOCOB /ISl CAMOCTOSITEIbHOTO H3yYeHHU s
TEMbI
Pa3nen 1
1. | Tema?2 3aKOH BCEMHUPHOIO TSroTeHus. LleHTp Macc MeXaHMYeCKOW CHCTEMbI, 3aKOH
JIBH>KEHUS LIEHTpa Macc. [[BH>KeHue Tell ¢ IEPEMEHHOM Maccou
2. | Tema 6 Jedopmarus B TBepiom tene. 3akoH ['yka
3. | Tema7? I'unpocratuka Hecxumaemoi xunkoctu. JlaBnenue cronba xunkoctu. Cuna
Apxumena. VYcioBus 1uaBaHusg Ten. CTallMOHApHOE TEUYEHHE WICaIbHOMN
KUJKOCTU. YPaBHEHHME HEPa3pblBHOCTH. YpaBHeHHE bepHymu. Bsskocts
KUIKOCTU. Pexumbl TeueHus. Uucno Peilinonwsaca. Meronwl onpeneneHus
BSI3KOCTH
Paznes 2
1. | Temal Boinyxnennsie konebanus. Pesonanc
2. | Tema?2 [Inockast rapmoHHMueckass BojHA. JlIMHA BOJIHBI, BOJIHOBOE 4HUCIO, (ha3oBas
CKOPOCTbh. YPaBHEHHE BOJIHBI
Paszpnen 3
1. | Tema?2 OnpeneneHre >HTPONHMHA PAaBHOBECHOM CHCTEMBI Y€pe3 TEPMOJWHAMHUYECKYHO
BEPOSITHOCTh MaKPOCHCTEMBI
2. | Tema3 SBnenus nmepeHoca
Paspnen 4
1. Tema 3 DJIEKTPUYECKOE T0JIE B OJTHOPOJHOM AUICKTPUKE
2. | Tema 4 CBepXnpoBOAMMOCTb. DJNEKTPUUECKUN TOK B MeTaiiax. Kimaccuueckas Teopust
3JIEKTPONPOBOTHOCTU. TOK B BaKyyMe. DMHUCCHUS IEKTPOHOB. ['a30BbIe pa3psibl
3. | Tema5 [TonynpoBoanuku. 30HHAsE Teopust TBepAoro tena. CoOCTBEHHAs U TPUMECHast
MIPOBOAMMOCTH MOJYIPOBOJHUKOB
Pa3nea 5
1. | Tema?2 JlnamaruetTuku, napaMarHeTUKu U (peppoMarHeTuku
Tema 3 B3anmuas naaykuus. Tpancdopmaropsr
Tema 5 DHEpPreTUYeCKUue XapaKTEePUCTUKH JIEKTPOMATHUTHBIX BOJH
Pa3nen 6
1. | Temal JInH3b1
2. | Temad JIBoliHOE JTydenpeIoMICHIE
Tema 5 Buemrauit hotoarddexr
Pasznen 7
1. \ Tewma 1 \ OMIOUPUYECKHE 3aKOHOMEPHOCTH B @TOMHBIX CIEKTpax
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5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Tabnuua 6
IIpMeHeHHe AKTUBHBIX 1 MHHTEPAKTHUBHBIX 00Pa30BaTeJIbHBIX TEXHOJIOT il
HaumeHoBanue
HCII0JIb3yeMbIX
Ne AKTHUBHBIX H
w/n Tema u ¢popma 3ansTHSA HHTEPAKTHBHBIX
o0pa3oBaTe/IbHBIX
TexHoJs10rui (popm
00yueHu)

1. | JlabopartopHnas pabota Ne 1 «M3yueHnue aBMKEHUS Tea 0o JIP | PabGoTa B Mamnbix
HAKJIOHHOM TUIOCKOCTW» WK «/3ydeHune 3aKkoHOB TpyIImax
MPSIMOJTMHEHHOTO JABM)KEHUS M CBOOOTHOTO TMaICHHS Ha MalllHE
ATByna» wim «/3yueHne KHHEMATHKU U THHAMUKA
MOCTYNATENbHOTO JABMKEHU» Uin «3ydeHue 3akoHa
COXPAaHEHHUS SHEPTUU C MOMOIIBI0 MasiTHUKAa MakcBeuia» win
«M3yueHre 0OCHOBHOIO 3aKOHA JJUHAMUKH BPAILATEIbHOTO
JBIDKEHUSI C TOMOIIIBI0 MassTHUKA O0epOeka» ninn «M3yuenue
CBOOOJHBIX KOJIEOAHUN MPYKMHHOTO MasiTHUKa» WIJIH
«OmnpeneneHue TPUBEAEHHON NITUHBI (U3NYECKOTO MAsITHUKA U
YCKOPEHUS CUJIBI TSDKECTH

2. | JlaboparopHas padora Ne 2 «Onpenenenue kodpdumrenra JIP | PaboTa B MaJbIx
BSI3KOCTH KUJKOCTH METOJIOM T€UCHUS Yepe3 Y3KUH KaHaD» W rpymnmnax
«Ornpenenenne ko3pPuireHTa BI3KOCTH KUAKOCTH METOJIOM
najarolero mapuka» win «OnpeeneHue OTHOIEHUS
TEIUIOEMKOCTEH BO3/1yXa MpU MOCTOSHHOM JIaBJICHUH U
MTOCTOSIHHOM 00beMe»

3. | JJaboparopnas padota Ne 3.1 «3yuenne Tonorpaduu JIP | PaGoTa B MasbIx
ANIEKTpUYECKOro noss» win «OnpeaeneHne eMKOCTH rpymnmax
KOHJIEHCATOpa C MOMOIIbIO OAJUTMCTUYECKOTO ralbBAaHOMETPa»

i «M3MepeHne conpoTUBICHHUSI METOIOM MOCTOBOM CXEMBbI»
i «VccnenoBanue mojie3HON MOITHOCTH M KoddduiinenTta
MOJIE3HOTO ACMCTBUSI HCTOUHUKOB MOCTOSTHHOTO TOKA» WU
«HccnenoBanre BOJIbT-aMIEPHON XapaKTepUCTUKU
MIOJIYIPOBOIHUKOBOTO AHOJA»

4. | Jlaboparopnas pabota Ne 3.2 «Onpenenenre ropu3oHTalIbHOM JIP | PabGoTa B MasbIx
COCTaBIISIOIIEH T€OMarHUTHOTO TOJIS ¢ TOMOIIIbIO TAHT€HC- rpymnmnax
rajibBaHoMeTpa» win «OnpeaeneHre HHITYKTUBHOCTH KaTYILIKH C
KEJIe3HBIM CEPJICYHUKOM U Oe3 cepaeuHuka» uinu «CHITHE MEeTIN
rucrepesrca (eppoOMarHuTHOTO CTEPKHSA C TIOMOIIIBIO
ocuuiiorpaga»

5. | Jlabopatopnas padota Ne 4.1 «Onpenenenue JUIMHBI CBETOBOM JIP | PaboTa B ManbIx
BOJIHBI C IOMOIIBI0 TU(MPAKITHIOHHON PEIISTKID WIN rpymnmax
«OnpeneneHue nepruoia OTPAKarIIUX MOJIOC JIa3€PHOTO IUCKay
nnu «Ornpezenenne nokasarenaei mpeoMIeHHUs )KUIKOCTEH ¢
MOMOIIBI0 pedpakTomMeTpay uin «OnpeaeneHune paanyca
KPUBU3HBI JIMH3BI C TOMOIIIBIO KoJiel HproToHa»

6. | JlabopartopHas pabora Ne 4.2 «JkcrepuMEeHTAIBFHOE U3YICHHE JIP | PabGoTa B MaibIx

3daKOHOB TCIJIOBOT'O U3JTYUCHUS

rpymnmnax
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6. Tekyuuii KOHTPOJIb YCNIEBA€MOCTH U MPOMEKYTOUHAS aTTeCTALMS
110 UTOraM OCBOCHUS AMCIHUIIIUHBI
6.1. TunoBble KOHTPOJIbHBbIE 3aJaHNSI UM UHbIE MAaTEePHUAJIbI, HEO0X0AUMbIE
JJIS OeHKH 3HAHUI, YMEHUH U HABBIKOB M (WIH) ONBITA eATeJIbHOCTH

Tunoskle 3a1auu 715 3alIUTHI TA00PATOPHOU padOTHI,
JUTSL pEIIeHUs Ha TTPAKTUICCKUX 3aHATHUAX, I SK3aMeHA

Tunosble 3aga4u no pasgerny 1

1. MarepuanbHasi TOUKa JBMXKETCS B IIPOCTPAHCTBE COTJIACHO ypaBHEHUSIM: X(t) =5t (M),
y(t) =4-2t° (M), Z(t) =3t —4t° (M) Haittu Moaynu CKOpOCTH M YCKOPEHHSI TOYKA B MOMEHT
BpeMeHu t=1c.

2. Kakoil yrom cocraBisieT BEKTOp IOJHOTO YCKOPEHHS TOYKH, Jexamed Ha o00oxe
MaxoBHKa, C paanycoM MaxoBuka depe3 t=1,5c¢ mocne Havana aBIKEeHUs? YTI0BOE YCKOpPEHHUE
maxosuka & = 0,77 pan/c’.

3. Haiitm w3MeHeHue wuMITyJabca mapuka Maccel M=100r mnpu ymape o 3eMiII0 U
KOJIMYECTBO BBIACIUBIICHCS TEIUIOTHI, eclii oH manxaer ¢ BbicoTel N, =200cMm, a mocne ynmapa
noJHUMaetcs Ha Beicoty h, =180 cMm.

4. ToukocreHHsld 1muIuHApP auamMerpoM D =30cm u wmaccoii m =12 kr Bpamiaercs
cormacHo ypapHenmio @(t)=A+Bt+Ct’, rme A=4pax, B=-2pan/c,C=02pan/c’.
OnpeneuTh ISHCTBYIONUH Ha IIMJIUHAP MOMEHT cii1 M B MOMeHT BpeMeHu t =3¢ .

5. JlaBneHue BOJIBI, TEKYIIEH 110 TOPU30HTAIBHON TpyOe, MPU N3MEHEHWH TIOIIA TN CEUSHUS
yBenuumiock Ha 350 [1a . OnpenenuTs U3MEHEHHE CKOPOCTH TEUCHHS, €CITM HadallbHasi CKOPOCTh
cocraisia 1,5m/c.

Tunosble 3a1a4M Mo pasaeay 2
1. ®dwusnyeckuii MasSTHUK B BUJE TOHKOTO cTepykHs maauHON | =120 cM koiebaeTcss 0KoJIo

TOPU30HTAJIBHOM OCH, MEPHEHAMKYISIPHON CTEp)KHIO, U HaxOJsIIeHcs Ha pacCTOSHUM a
OT cepeauHbl cTepkHs. [lpu kakoM 3HayeHWMM @ TEepHoJ KojiebaHWUN T WMEeT HauMeEHbIee
3HadueHue? Haiitu ero.

2. OmpenenuTh TMepUOa KOJICOAHMH W MaKCHUMAJbHYIO CKOPOCTh JIBIDKCHHS TIpy3a

. T
MATECMAaTH4YCCKOI'0 MasdTHHUKA, COBCPHIAIOIICTO KoJIe0aHus 110 3aKOHY X = 0, 2sin (Zﬂ't - gj (M) .

3. Uemy paBHa mpuBeAcHHas IMHA (PU3UUYECKOrO MAasSTHHUKA, COCTOSIIEro U3 TOHKOIO
crepykHst Maccoit 1kr mmuno# 80 cM , KOTOPBIN OABEIIEH HAa OCH, OTCTOSIIEH Ha OJTHY YSTBEPTYIO

JUIMHBI OT OJTHOTO U3 €r0 KOHIIOB?
4. Onpenenuth LuHy BostHbl acToToil 50 'y, ecnu 3a 10 ¢ ona npeomonieBaeT 3 KM .

Tunossle 3a7a4u nmo pasaenay 3
1. KonuuectBo BernectBa remust v =1,5monb, temmeparypa T =120K. Omnpeaenuts

CYMMapHYI0 KHHETHYECKYIO SHEpruto E, mocrynarenbHOro ABMKEHUS BCEX MOJIEKYI 3TOTO rasa.

2. OnpenenuTb CpPEelHION IHMHY CBOOOIAHOro mpobera A MOJEKyIbl a30Ta B COCYAE
BMecTuMocThI0 V =5 1. Macca raza m = 0,51 . Dddexrupnsiii auamerp monekynst 0,3-107° m.

3. Uemy paBHO uzMmenenue suTponuu 10T BO3ayxa mpu M30TEPMHUYIESCKOM PACIIMPEHHU OT
3 o 8 nutpoB?

4. TIpu BBICOKOH TeMmnepaType MOJIOBHHA MOJIEKYI a30Ta JUCCOIMUPOBaIa Ha aToMbl. YeMy
paBHa yJenbHas TEIJIOEMKOCTh C, TIPU TOCTOSHHOM JIABJICHWM B JTHX YycnoBusax? Haitu

IIOKa3aTcJib aI[I/IaGaTBI.
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Tunosslie 3aga4n o pasaeay 4

1. Tpu Toyeunbix 3apsima (, 20, —( HaxXOJATCS HA OJHOW MPSMOM, PACCTOSIHUS MEX.IY
coceIHUMHU 3apsiiaMu paBHO d . HaliTu HanpspKeHHOCTD 3JEKTPUUYECKOTO HOJIS B TOUKE HA ATOM Ke
IPSIMON Ha paccTOsIHUM d OT OTPULIATENBHOIO 3apsa

2. B BepimHax TpeyrojbHUKA CO CTOPOHAMHM TI0 2 CM HaXOJsATCS paBHbIE 3apsibl o 2 HKII.
Haiitn pe3yabTHpPYIONIYIO CHITYy, NEHCTBYIOIIYIO Ha deTBepThii 3apsa 1HKi, momemieHHbIN
B CEpEMHE CTOPOHBI TPEYrOJIbHUKA.

3. Tpu ranpBanuueckux sneMenTa s, =3B, ¢, =5B, & =2 B coeauHeHs! napanieabHo U

3aMKHYTHl Ha BHeIIHee compoTuBieHne R=2Owm. Hx BHyrpeHHue compotusieHus I, =10wm,
r,=20M u r,=0,50mM. HaiiTi ToK BO BHEIIIHE}! LIENU U HAIPSDKEHUS HA KAXKIOM DIIEMEHTE.
Tunosble 3aga4m 1o pasaeay 5

1. Tlo AByM KpYroBBIM BHUTKaM, UMEIOIINM OOIIMI IIEHTpP, TEKYT TOKH CHIIoi DA un 4 A.
Pasnychl BUTKOB COOTBETCTBEHHO paBHBI 4cM W 3CM. YTroil MeXIy HX IUIockocTsmu 30°.
OmnpenenuTh WHAYKIMIO U HAIPSHKEHHOCTD B IIEHTPE BUTKOB. PaccMOTpeTh BOSMOXKHBIE CITyJau.

2. KonebarenbHbiii koHTYp uMmeeT HHAYKTUBHOCTE L =1,6TH, émxocth C=40HD wu
MakcHMalibHOE HanpspkeHue Ha 3akumax U = 200 B. Yemy paBHa B HeM MakCUMallbHas CHJla TOKa?
Tunosble 3a1a4m Mo pasaeay 6

1. Ha nudpakiimoHHYIO peleTky HOpMaJIbHO MaJaeT MOHOXPOMATUYECKUI CBET ¢ ITMHON
Bosael 600 HM. Omnpenenure HanOOJBIIUN MOPAAOK CIEKTPA, MOJIYYEHHBIH C MOMOIIBIO ITOM
PEIIETKH, €CITU ee MOCTOsTHHAs d =2 MKM .

2. EcTecTBeHHBIN CBET MPOXOIUT Yepe3 MOJSAPU3aTOP U aHAIM3aToOp, IMOCTABICHHBIC TaK,
YTO YroJl MEX.y WX TJIaBHBIMH ITUIOCKOCTSIMH ¢ = 45° . Tlonmsipu3arop oTpaxaer u npeaomisiet 5%
najiaromero Ha Hero ceera. [lorepsiMu B aHanu3arope MOKHO0 npeHedpeyub. KakoBa MHTEHCUBHOCTD
Jy4a, BBILIEAIIEr0 U3 aHAJIN3aTopa, 0 OTHOIIEHUH K UHTEHCUBHOCTH €CTECTBEHHOT'O CBETa?

3. ®otoH nipu >hdexre Komnrona Ha cBOOOTHOM IEKTpOHE ObLT paccesiH Ha yroa 90°.
Onpenenuth UMIYJIbC, MPUOOPETEHHBIM 3JIEKTPOHOM, eclii 3Heprus (OoToHa OO0 paccesHus
1,02 M»B.

4. Omnpenenuts, KaK U3MEHHUTCS JAJIUHA BOJIHBI Jie bpoiiis ayieKTpoHa aToMa BOJOpoia Mpu
Mepexo/Jie ero ¢ YeTBEepTOi OOPOBCKON OPOUTHI Ha BTOPYIO.

Tunosble 3aaa4m Mo pasaeay 7

1. Ompenenure, Ha CKOJBKO H3MEHWJIACh DHEPIUsl 3JEKTPOHA B aTOME BOJOpOJAa IpH
U3Iy4eHUH aToMOM (GoToHA ¢ IirHOM BosHbI 0,486 MKM .

2. DHeprusi CBS3U A1pa, COCTOALIETO M3 TPeX MPOTOHOB U YETHIPEX HEUTPOHOB, PaBHA
39,3 MaB. Onpenenute Maccy HEUTPAIBHOTO aTOMa, 00J1aJAfOIIETO ATUM SIIPOM.

3. Haiitu nepuos nonypacnaaa paaAuoakTUBHOTO U30TOTIA, €CITU €r0 aKTUBHOCTH 3a 10 cyTok
yMeHbLImiach Ha 24% 10 CpaBHEHUIO € IIEPBOHAYAIILHOM.

4. Omnpenenure mepuo] Mojiypacrajga pagloaKTUBHOTO H30TOMA, €CIU 5/8 HayallbHOTO
KOJIMYECTBA s7Iep ATOr0 M30TOIA pacnanoch 3a 849 cekyH/I.

5. z°-Me30H pacrajaercs B COCTOSHHMH TIOKOS Ha JBa ¥ -KBaHTa. [I[pHHNMas Maccy MHOHa

paBHO# 264,1m,, onpenenuTe SHEPrHio KaXKA0T0 U3 BOSHUKIINX ) -KBAaHTOB.

[TomHBIE KOMITIEKT 3a7a4 COJEPKUTCA B COOpHHKE 3amad Mo Kypcy (GU3HKH
(cm. myHKT 7.1).

TunoBbie BapuaHTbl KOHTPOJIBHOM pabOTHI
Bapmuanr 1
1. Tlpu TOpU3OHTATIEHOM MOJIETE CO CKOpOCThIO ©=250M/c cHapsx maccoit M=8kr

pasopBaiicsi Ha JBe 4yacTH. Boubluas yacTh Maccodl M, =6 kr moiydmia ckopoctb v, =400 m/c
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B HaIIpaBJCHUH 10JieTa cHapaa. OnpeleauTh MOy b U HallpaBIeHUEe CKOPOCTH U, MEHbLIEH 4acTu
CHapsija.

2. OmpenenuTh KOJUYECTBO TEIUIOTHI Q, KOTOpoe Halo COOOIIUTH KHCIOPOay 00beMOoM
V =50 11 npu ero U30XOpHOM HarpeBaHuH, YTOOBI JaBIcHHE Ta3a noBbickwiock Ha AP = 0,5 MIla .

3. Ilputnaka maccoir M=200wmkr, Hecymas Ha cebe 3apsan ¢ =40uKn, Bierena
B DJIEKTPUYECKOE II0JIe B HANpaBICHWU CWIOBBHIX JuHUH. [locine mpoxXokaeHuss pazHOCTH
norennuanos U = 200 B meumnka umena ckopocts 0 =10 m/c. OnpenenuTs CKOPOCTh Uy, MBUIMHKA
710 TOTO, KaK OHa BJIETEJIA B IOJIE.

4. DJEKTPOH JBWXKETCS B OJHOPOAHOM MAarHuTHOM mojie ¢ wuHayknued B=0,1Tn

10 OKPYKHOCTH. OnpeesiuTe yriloBYI0 CKOPOCTh BPALLEHUS 3JIEKTPOHA.

5. IlapamnenpHblif My4yoK cBeTa MNEPEXOJUT M3 TJIULEPHHA B CTEKIO TakK, 4TO IIY4OK,
OTPAXKEHHBIM OT TPAaHUIBI pa3fesia ATUX CPeld, OKAa3bIBACTCS MAKCHMAJIBHO IOJIAPHU30BAHHBIM.
Onpenenutp yroi y MexIy NaJarolliiM U MPEeTOMIIEHHBIM TyYKaMu.

Bapuanr 2
1. C noBepxHOCTH 3eMJIM BEPTUKAIBLHO BBEPX IYIIEHA pakeTa co CKOPOCTBIO v =5Km/c.
Ha kakyto BbICOTY OHA IOJTHUMETCS ?
2. DJIC oOarapen & =80B, Buyrpennee compotuBicane F=5O0M. BuemHss uenb

notpednsier momHocTh P =100 Br. Omnpenenute cuny toka | B menw, Hampsokenune U ,
0T KOTOPHIM HAaXOAUTCSI BHEITHSISI 1IETTh, U €€ ConpoTuBieHue R .
3. IMnockmii koHTYp TwIomaapd S =20 cM® HaxXOMUTCS B OJHOPOJTHOM MarHUTHOM IIOJIE

(B =0,03 TJ‘I) . Onpenenuts MarHUTHBIN TOTOK P, MPOHU3BIBAIOIINI KOHTYP, €CJIU IUIOCKOCTh €ro
cocrapiser yroy @ =60° ¢ HanpaBjIeHUEM JTMHUA WHITYKITHIA.
4. Jlyu cBera BBIXOJUT M3 CTeKia B BakyyM. [Ipenenbnbiil yron «,, =30°. Onpenenute

CKOPOCTh CBETa B CTEKJIE.
5. Jlns dotoHa ¢ anuHOM BodHbI A = 0,6 MKM OmpeaenuTe SHEPTUI0, MAacCy U UMITYJIbC.

Bapuanr 3

1. Opynue, )eCTKO 3aKpeIUICHHOE Ha KeJIE3HOAOPOIKHOM Mm1athopMe, MPOU3BOUT BHICTPEI
BJIOJIb TIOJIOTHA JKEJIE3HOW oporu moj yriioM « =30° K JMHUU ropu3oHTta. OnpeneanTs CKOpocTh
U, oTkKara Iu1aThOpMBI, eCIi CHapsI BbUIETaeT co cKopocThio U, =480 m/c. Macca matdopmsr
C opyzaueM u cHapsgamu M, =18 T, macca cHapsima M =60 kr .

2. Bamton BMectumocthio V = 20 11 3anosneH azotom npu temmepatype 1 =400 K. Korna
YJacTh ra3a U3pacxoI0Bay, AaBicHue B 6amione nonmsuioch Ha Ap = 200 kIla . Onpenenuth Maccy
M u3pacxo0BaHHOTO ra3a. CUUTATh, YTO TEMIIEPATYPa HE U3MCHSCTCS.

3. JlBa MOJIOKHUTEIBHBIX TOYEUYHBIX 3apsiaa ( u 99 3akperuiensl Ha paccTosaud d =100 cm
apyr ot apyra. OnpenenuTth, B KaKOW TOYKE Ha MPSAMOMU, MPOXOAIICH Yepe3 3apsiiibl, CIeayeT
MOMECTUTh TPETHI 3apsi/] TaK, YTOOBI OH HAXOAWJICSA B PAaBHOBECHH. YKa3aTh, KAKOW 3HAK JOJDKCH
HUMETh 3TOT 3apsijl Il TOrO, YTOObI paBHOBECHE OBLIO YCTOWUYHBBIM, €CITH TEPEMEICHHS 3apsiI0B
BO3MOKHBI TOJIBKO BIOJIb MIPSIMOM, TPOXOIAIIEH Yepe3 3aKperIeHHbIE 3apsiIbl.

4. B oaHOpoaHOE MarHuTHOE moJie ¢ uuaykiueir B =0,1Tn momerieHna kBajapaTHas paMka
miomansio S =25cm’. Yron Mexay TI0CKOCTBIO PAMKH H BEKTOPOM MHAYKIHH cocTaBiseT 30°.
OmnpenenuTh BpaIIAoNMii MOMEHT, ACHCTBYIOIIHIA HA PaMKy, eCJIH Mo Hei Teyer Tok | =1 A .

5. OmpenenuTs DSHEPIHIO CBA3M sipa aroma Tenus. Macca aroMa Teius paBHA
6,6467-10 xr.
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Bapmuanr 4
1. B ycranoBke maccel ten M =500r u m=700r, neiictBytomas cwia F=6H.

[Ipenebperast TpeHueM, ONpPEACTUTEe YCKOPEHHE IPY30B M IyTh, MPONACHHBIA I'Py3aMU B TEUCHHE
t =1muH mocne crapra. HUTh cuntath HEBECOMOW U HEPACTSKIUMOM.

M m F’
.

AANANNNANNNNNNNNNNNNNNNNNNNNNNNNNNNNW
2. Ogaoponubiii muck pamuycom R =20cMm koneOieTcs OKOJIO TOPH30HTAIBHOW OCH,

npoxosnieii Ha paccrosiann | =15cM ot nentpa aucka. OnpenenuTs 4acToTy KoneOaH il JHCKa.
3. DrekTpuueckas Lenb cocTouT u3 pesuctopoB R =10M, R,=20m u R,=30m un
ucrouynukoB ¢ DJIC ¢ =20mM, &,=40M u & =60m. HaiiTu Toku, mpoTekaromye uepes

pesuctopbl. COMPOTHBIIEHHS BCEX HCTOYHUKOB [ =10M .

8] 8_1
| |
| |
£ R,
2
R,
I | |
| | S|
R,
1
|

4. Omnpenenuth (OKYCHOE pACCTOSHUME IUIOCKOBBINYKJION JIMH3BI C  TOKa3aTelleM
npenomiierns crexna N =14 B ycranoske i HabmoaeHus Koyierm HproToHa, €CITi painyc TPEThEro

CBETJIOTO KOJIbLA B OTPaXKEHHOM cBeTe mpu ocserneHnn ceetom ¢ A =0,6 MmkM pasen 0,9 mum.
22
5. Slmpo Kakoro XMMHYECKOTO 3JeMeHTa o0pasyeTcs MpH ¢ -pacmafie ‘wgRa? 3amummre
bopmyny SIIEpHOM peaKIiH.

Bapuant 5
1. Ban 3a | MUHYTY TUTaBHO yBEJIMYWJI 4acToTy BpameHus oT 0 7o 60 06/muH. Onpenenure
YTJIOBYIO CKOPOCTD Bajia B KOHIIE JBMKeHHsI. CKOJIbKO 000OpPOTOB CAEa Bajl 3a 3TO BpeMsi?
2. Ha 0001 maxoBuka quamerpoM D =60 cM HamoTaH HiHyp, K KOHILy KOTOPOTO MMPUBS3aH

rpy3 maccoif M=2kr. Onpenenuts MOMEHT HWHepimHM | MaxoBHKa, €CIM OH, BpAIIAsCh
PaBHOYCKOPEHHO IO ACHCTBHEM CHIIBI TSKECTH Tpy3a, 3a Bpems t=3c¢ mnpuobpen yriosyio
CKOpOCTh @ =9 pan/c.

3. IIpOTOH, YCKOPEHHBIN B 3JIEKTPOCTATHYECKOM II0JIC pasHOCThI0 norteHuuanoB 500 B,
BJIETEN B MarHUTHOE T10J1e ¢ MHAyKiueil B =2 MTn u cran aBurarbes 1o okpyxHoctr. Onpezenure

YacTOTYy Bpalll€HUS YaCTHIIBIL.
4. Ha CTeKISHHYIO IUIACTHHY IOJIOKEHA BBITYKJIOH CTOPOHOW IUIOCKOBBIMYKJIAs JUH3A.
CBepxy JIMH3a OCBEII[CHA MOHOXPOMATHYECKUM CBETOM ¢ JTHHOM BoJHBI A = 500 HM . Haiitu paanyc

R JIMH3bI, CCJIN paanyC YCTBEPTOI'O TCMHOTO KOJIbIIa HrrotoHa B OTPA’KCHHOM CBCTC r4 =2 MM

5. Bo ckonbko pa3 He0OX0IUMO YMEHBIIUTE TEMIIEpaTypy aOCOTIOTHO YEPHOTO Teja, YTOObI
€ro PHepreTuyecKas CBeTUMOCTb ocnadunack B 16 pas?
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Bormpocs! asis 3anuTel 1a0opaTOPHBIX paboT

Bonipocs! o pasneay 1
3akonsl HproToHa
OCHOBHOIi 3aKOH TMHAMHKH BpalaTeabHoOro ABmkeHus. Ero gpopmynupoBku
[apameTpsl (S, v,a) PaBHOMEPHOTO M PAaBHONEPEMEHHOTO JBHKeHHs. Kunemarudeckue
bopmyIbl
Kunerndeckast sHEPrys BpalaTeIbHOTO ABUKEHUS
[Ipupona 1 BUIBI CHII TPEHUS
Cuna TpeHus Ka4eHUsl, CKOJIbKEHHUS, TIOKOSI
[TapameTpsr 1 GOPMYIIBI, ONMCHIBAIOIINE BPAIIATEIIEHOE IBMKEHHIE
MoMeHT nHepuMy MaTepUAIBHONW TOYKH U Tella
OCHOBHOM 3aKOH AMHAMMKH BPAIIaTEIbHOTO JIBUKEHUS
Teopema IlITeitnepa

. Anarpamma pactsoxenus. [Ipeaen npoyHOCTH, yIpyrocTu, TEKy4eCTH

3axoH ['yka B nuddepennmanbHoit v uHTerpaibHoi hopme. OTHOCUTENBHOE U a0COJIFOTHOE
yanuHenue. Hanpsbxenue

3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTHH

3aKOH COXpaHEHUs] MOMEHTa UMITYJIbCa MPY BpallaTeIbHOM JBHKEHUU

Onucanue IBUYKEHHS TeJla B 10JI€ CUJI TSHKECTH (10 YTJIOM K TOPU30HTY)

YpaBHEHHE HEPA3PBIBHOCTH

VYpaBHenue beprymm

Bszkocts. Koadduiuument Bs3kocTH (IMHaMUYecKOW M KuHemaTuueckoi). Ilapamerpsl,
OIpENIENSIONIUE BSI3KOCTb CPEIb

Pexxumel Teuenns xxunkoctu. Yuciao PeliHonbaca

Bonpocskl no pasaeay 2
®u3nyecKknu, TMPYKUHHBIH M MaremaTuyeckud MasTHUK. [lpuBengeHHas anuHa
(hM3UYIECKOTO MasSTHHUKA
XapakTepuCTUKH KoJieOaHui (ITeproI, 4acToTa, aMIUIUTya, daza)
Bousna. Busibl BoiH. XapaKTepUCTUKU BOJH
dopmyna pacuera nepuoa MNpyKUHHOTO, (PU3MUECKOTO U MATEMAaTUYECKOT0 MasgTHUKA

Bonpocsl no pazaeny 3
OCHOBHOE ypaBHEHHE MOJICKYJIAPHO-KHHETHYECKON TEOPUHU
WneanpHblii ra3
YpaBHEHUE COCTOSIHUS UJICaIbHOTO Ta3a
IlIxama KensBuna u Ilenbcus
["a30BBIEC 3aKOHBI
H3onponieccsr
[TepBoe Hayano TEPMOIUHAMUKHI
KIIJI rerioBoro ABUraTens v ujaeaibHoi MamnHsl KapHo
PeanbHblii ra3. Ypasaenue Ban-/lep-Baansca
Anmnabatusrii npouecc. Koadduuuent [lyaccona

Bonpocs! no pasaeny 4
HarnpsikeHHOCTD ¥ IOTEHIMAIT SJIEKTPOCTATUYECKOIO M0JIs, CBA3b MEXKIY HUMU
[Tpunnun cynepnosunuu noseid. Pabora mosns
Teopema 0 HUPKYISALHUYA BEKTOPA HAPSKEHHOCTH
CunoBble JMHMM W ODKBHUIIOTCHIMAIBHBIE IOBEPXHOCTH, MX B3aUMOCBs3b. BekTop
rpagueHTa
Teopema ["aycca [uist 31€KTPOCTATUYECKOTO II0JISL B BAKYyME U BELIECTBE
Emxocts. [TapaMeTpsl, onpeensomue eMKOCTb INIOCKOIO KOHIEHCATOpa
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CBs13b HaIIPSDKEHUS U HATIPSKEHHOCTH B 3JIEKTPOCTATUUECKOM I10JI€

CoennHeHNs KOHJEHCATOPOB

Turbl IUAIEKTPUKOB U BUABI NoJsApu3anuu. [lonspuzoBaHHOCTE. JIUdneKkTpuyecKkas
IIPOHULIAEMOCTb. DJIEKTPUUECKOE CMELLIEHUE

DHeprus 3apsHKEHHOTO MPOBOJIHUKA, KOHAEeHcaTopa. OObeMHas INIOTHOCTh SHEPTUU
ConpoTuBieHue MPOBOJIOYHOIO TPOBOJHHUKA

CoeaunHeHus MPOBOHUKOB

Cuna 1 MI0THOCTH TOKA

3akonsl Oma

3akon [xoynsa — Jlenna

[IpaBuna Kupxroda

[TonynpoBOAHUKH, UX OTJINYUE OT METAJIIIOB U AUAJIEKTPUKOB

DneKTpOHHAas U AbIPOYHAs IPOBOAUMOCTH B TIOJIYIPOBOJHUKAX

CobcTBeHHast U TPUMECHAs TPOBOAMMOCTD B TIOJIYIIPOBOJHUKAX

[TonynpoBoAHUKHM P - U N -TUIA, UX OJTy4YEHUE

Bonpocsl mo pa3zgeay 5
MaruutHoe noje, ero xapaktepuctuku. Cunossle inHud. Cuna JlopeHia u cuna Amnepa.
3akoH buo-CaBappa-Jlannaca. MarautHoe nosue 3emian
OCHOBHBIE TIOJIOXKEHHUSI TEOPHUH JIIEKTPOMArHuTHOro mojs MakcBemia. YpaBHEHUS

Makcgemia. Teopema 0 HIUPKYISALMU BEKTOPA B. Teopema ["aycca 11 MAarHUTHOTO TOJISI
B BaKkyyme

®eppo-, mapa- W JUAMarHeTHKH, WX OTIUYUTEIbHBIE OCOOCHHOCTH. MexaHu3M
(hopmMupoOBaHUS OCTATOYHON HAMAarHMYeHHOCTH y heppomaraeTukoB. Touka Kropu. Ietns
rucTepesuca

Marnutaoe moje. [lotrok Bekropa B. SIBjaeHHME 3IEKTPOMArHWTHON HWHIYKIHH U
camounaykiuu. [Ipasuio Jlenna
OCHOBHBIE MOJIOKEHHUSI TEOPUM JJIEKTPOMArHUTHOrO MoJisi MakcBemia. YpaBHEHUS

Makcgemna. Teopema o mupkyisiuu Bektopa B . Teopema IMaycca mis MarHUTHOTO TTOJIS
B BaKyyMme

Bonpocsl no pasaeny 6
3aKOHBI OTPAXKEHUS U MPEJIOMIICHHS CBETOBBIX BOJIH
OtHOcUTeNbHBIA W aOCOJIOTHBIA MOKa3zaTeldu MpejoMJIeHUS. SIBIEHHE MOJIHOTO
BHYTPEHHETO OTPAKEHUSI
[Honspuzauus ceera. Yrou bprocrepa. 3akon Maitoca
Hutepdepentus u qudpakius cBera
Omnpit FOHra. MHtepdepenins B TOHKUX MJICHKaX
Konbua HeroToHA B OTpa)k€HHOM U MPOXOJSIIEM CBETE
YcnoBue unTepPEepEeHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB
[Ipunuun [Nolirenca-®penens. 3oubl Openens
YcrnoBue riiaBHbIX MAKCHMYMOB U MUHUMYMOB ISl UG PAKIIHOHHOMN pelIeTKH
JudpakuroHHas KapTHHA B MOHOXpOMaTHYecKoM U Oemom cBere. Paspermaromas
CIOCOOHOCTh AU(PPAKIIMOHHON PEIIeTKH

Bonpocs! no pasaeay 7
SBnenue porordpdexra. Bunst pororddexra
VYpaBuenue DiiHimreiina. Kpachas rpannna gpotosppexra
[TapameTprl, XapakTepu3yIOIIME CIIOCOOHOCTh TeJN  MOIJomaTh M U3JIydaThb
AJIEKTPOMArHUTHBIE BOJIHBI
3akon Kupxroda. 3akon Credana — bonpimana. 3akon Buna
AbcomotHO uepHoe Teno. Cepoe Teno
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6. Cnekrtp. Bumsl cnektpoB. CrieKTpbl HCITyCKaHuUs U norjoiieHus. CreKTpaabHbId aHATN3 |

€To IMPUMCHCHUC

7. Tocrynatsl bopa. O6pa3zoBaHue CrieKTpa U3IIydeHHs aTOMa BOJOPOIa

[lepedeHb BONPOCOB, BHIHOCUMBIX Ha TPOMEKYTOUHYIO aTTECTALUIO (IK3aMEH )

Bomnpocsl k 3x3ameny (1 cemecTp)

Paznen 1 «Du3nyecKrue OCHOBBI MEXaHUKH))

1.

2.

~No

10.
11.
12.
13.

14.
15.
16.

17.

[Mpenmer dpusuku. MeTtoasl pusndeckoro uccienoBanus. Posb GU3MKK B pa3BUTHH TEXHUKH
Y BIIUSHUE TEXHUKHU Ha pa3BUTHE (DU3UKH.

MexaHnnyeckoe JABM)KEHHE Kak IpocTeimias Qopma npuxkeHuss marepuu. Kiaccuueckas
MexaHuKa. [I[pocTpaHCTBO U BpeMsl B KJIaCCUYECKON MexaHuke. PU3ndecKue MOJEIu.
Kunematnueckoe onucanue ABMxKeHUsE TOUKH. CKOPOCTh U YCKOPEHUE TTPU KPUBOJIMHEHHOM
newkeHnn. HopmanbHoe 1 kacarenbHOe (TaHr€HIIMAIbHOE) YCKOPEHUSI.

JIBM>KE€HHE TOYKHM IO OKPYKHOCTU. BEKTOpBI yrioBOW CKOPOCTH M YIJIOBOTO YCKOPEHUS.
CBs13b TMHEWHBIX CKOPOCTEN U YCKOPEHUH C YTJIOBBIMU CKOPOCTSIMU M YCKOPEHHUSMHU.
Juunamuka. Mexanunueckas cuctema. Cuma. Macca u umnynsc. CoBpeMeHHasi TPaKTOBKA
3akoHOB HproTOHA. CHITBI B MEXaHHKE.

NmMmynbe cucTeMbl MaTepUAbHBIX TOYEK. 3aKOH COXPAHCHHS UMITYJIbCA.

O6o6mennas Gpopmynuposka |l 3akona HetoToHa. 3aKOH BCEMUPHOTO TSATOTEHUSI.

DHeprus Kak yHUBEpCaJIbHAsI Mepa Pa3INIHbIX (OpM JBIDKEHHS M B3auMoieicTBHs. PaboTta
cuibl. KoHCepBaTUBHBIE U HEKOHCEPBATUBHBIE CHIIBI. MOTITHOCTb.

Kunernueckas »sHepruss MexaHWdeckod cucteMbl. [loTeHuuanbHas sHeprus. 3akoH
COXpaHEHUs SHEPTUH B MEXAHUKE.

Mowment unepuun. Teopema Ll teitHepa.

MowmeHT cuibl. OCHOBHOE ypaBHEHHE TMHAMMKHU BpaIlaTeIbHOTO JIBU)KEHHSI TBEPIOTO TeJa.
Kunernueckast sHEprys Bpallaromerocs: ¥ KaTAIerocsi TBEpIOTo Tena.

MoOMEHT uMIylIbCa MaTE€pPUATBHOM TOYKH, MEXAaHUYECKOW CHCTEMbl W Tella. 3aKOH
COXpaHEHUsT MOMEHTa wuMIyabca. OCHOBHOE YpaBHEHHE JUHAMUKH BpPAIIATEIbHOTO
JIBUKEHHS TBEPOro Tesa B 000011IeHHOM BH/IE.

Jedbopmarus B TBepioM Teie. 3akoH ['yka.

I'uapocraTuka HeC:)KUMaeMoi KUIKOCTH. JlaBienne cronda xuakoctu. Cuita Apxumena.
CrauvoHapHOE TEYEHHE WICAIBHOU KUIAKOCTH. YPaBHEHHE HEPa3pbIBHOCTH. YPaBHEHHE
bepnynu.

Bsskocts xunkoctu. Pexxumel Teuenusa. Yucino Pelinonbaca.

Pasznea 2 «KonebaHus ¥ BOJIHBD)

18.

19.
20.

Knaccudukanus konebaHui. YpaBHEHHE TapMOHHUYECKHX KoJieOaHUH. MexaHWYecKue
koneOanusa. OHeprus konebanmil. JuddepennuanbHoe ypaBHEHHE T'apMOHHYECKUX
KoIeOaHMuiA.

MasTHUKH.

BonnoBoe nBwxenue. Ilnockas rapmonuyeckas BoJiHA. JljiMHA BOJIHBI, BOJIHOBOE YHCIIO,
(hazoBas CKOPOCTh. YpaBHEHHUE BOJHBI.

Pa3nen 3 «MouaekyasgpHas d)PI3PIK8. U TCPMOJHMHAMHKA»

21.

22.
23.
24,

25.
26.

OCHOBHOE  ypaBHEHHE  MOJIEKYISIPHO-KMHETUYECKOW  TEOPUHM  MJCAIBHBIX  Ta3o0B.
Temneparypnas mkana Llenscua u KenbBuna. CpelnHss KMHETHYECKAs YHEPTHSI MOJIEKYIIL.
MonekyasipHO-KMHETHYECKOE TOJKOBaHHE a0COIIOTHON TeMIepaTyphl.
TepmoauHamuueckue mnapamerpsl. TepMOOMHAMUYECKOE PABHOBECHE U IPOLECC.
YpaBHEHHE COCTOSHUSA UACAIBHOIO rasa. M3omnpoueccsl.
IlepBoe Hauano tepmoaunHamukH. PabGora rasza. TemnooOMeH, KOJIMYECTBO TEIUIOTHI.
BHyTpeHHss sHeprus uaeanbHOTo rasa. Yucio creneHei cBOOOIbI.
[IpumeHneHue nepBoro Havyajga TEPMOAMHAMUKH K U30IpolieccaM. AnadaTHbIN mpolecc.
Tennoemkocts. YpaBHenue Maiiepa. Koaddunment Ilyaccona.
Temnoseie neurarenu. Teopema Kapno. Llukn KapHo u ero k.. a.
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Pa3nea 4 «DIeKTpUUECTBOY

27.

28.

29.
30.

31.

32.

33.

34.
35.

36.
37.

DNEeKTpUYECKUE 3apsiibl. 3aKOH COXpaHEHHs 3apsaoB. B3aummojeiicTBue 3apsijoB. 3aKOH
Kynona.

DIEKTPOCTATUYECKOE TI0JI€, €T0 XapaKTEPUCTUKU. DKBUIOTEHILMAIbHBIE MOBEPXHOCTU U
CUJIOBBIE JIMHUU JIEKTPOCTATUYECKOTO MoJis. [IpuHIKI Cyneprno3uiu noJeu.

CBsi3b HANPSDKEHHOCTHU W NOTEeHIMANIA. [ pagueHT noTeHnuana.

[TpOBOHUKH B JIEKTPOCTATHYECKOM TI0JIe. PaBHOBECHE 3apsA/0B B MPOBOJHUKE. EMKOCTB
MIPOBOTHUKOB.

Emkocte  koHmencatopoB. CoeAuHEHHS  KOHJIEHCATOPOB. DHEPrus  3apspKEHHOTO
KOHJIEHCATOpA.

Tuner audnextpukoB. [lonspusanust OUPICKTPUKOB M €€ BuAbL. [losspu30BaHHOCTH
JTUDJICKTPUKOB.  JMdneKTpudeckass BOCHPUUMYHUBOCTh W MPOHUIIAEMOCTh.  BekTop
AIEKTPUYECKOTO CMEIIEHUSI.

[ToCTOSIHHBIN ~ BNEKTPUYECKUU TOK, YCIOBUA €ro CYIIECTBOBAHHMS W  OCHOBHBIE
xapakrepuctuk. Ctoponnue cuibl. [lonstiue 9JIC n HanpspKeHUs.

ConpoTHuBiIeHHE MPOBOJIOYHOTO TPOBOAHUKA. COCTUHEHHUS POBOTHUKOB.

3akon Oma B MHTErpaJIbHOM (hopMe IJIs1 OTHOPOTHOTO U HEOHOPOHOTO YIaCTKOB IEIH, TS
MTOJTHOW LIETIH.

3akoH Jlxoyns — JleHma B mHTErpanbHOM hopme. MOIIHOCTD TOKA.

[TonympoBoanuku. 30HHass Teopusi TBepAoro Tena. (CoOCTBEHHass W TMPUMECHas
MIPOBOIUMOCTD MOJTYIIPOBOJHUKOB. J{no.

Pa3zpen 5 «Margetuzm»

38.

39.

40.
41.

42.
43.

44,
45,
46.
47.

MarsuTHOE 10JIe ¥ €0 XapaKTEepPUCTHUKU. Makpo- 1 MUKpPOTOKH. Bo3ielicTBrie MarHUTHOTO
10JIs1 HA PAMKY € TOKOM M Ha IPSIMOJIMHEWHBIN TPOBOIHUK C TOKOM.

CunoBple  JIMHMM MarHuTHOM wuHAyKunu. CuliioBas KapTMHAa MAarHUTHOTO — IOJIA
MPSIMOJIMHENHOIO MPOBOJHUKA C TOKOM M KpPYroBoro BUTKa. [IpuHuum cymepno3unuu
MarHuTHBIX noJier. 3akoH buo — CaBapa — Jlamaca.

Bo3nelicTBre MarHUTHOTO MOJIsl HA IBHOKyUiAcs 3apsan. Cuna JlopeHia.

HamarununBanne MarHeTukoB. Hampspk€eHHOCTH  MarHMTHOro  moJis.  MarHuTHas
MIPOHUI[AEMOCTh U MAarHUTHASI BOCIIPUUMYHUBOCTb.

JlnamarneTuky, napaMarHeTUk U peppoMarHeTUKH.

OnekrpoMarHuTHass uWHAYKusA. OJIC WMHAYKUMM B NOABMKHBIX W HEMNOJBUKHBIX
MPOBOJIHMKAX. Bpalienne paMku B MarHuTHOM 1osie. Toku Dyko.

Camounnaykuusa. MHIyKTUBHOCTh IPOBOJHUKA.

Cucrema ypaBHeHU MakcBesuia B HHTETpaibHOU popme.

Konebarenbublit koHTYp. [IpeoOpa3oBaHue sHEPruu Ha pa3IMYHBIX ATANax KoJeOaHHUs.
OnexkrpoMarHuTHas BosHa. [llkana 3eKTpoMarHuTHBIX BOJIH.

Pa3zgen 6 «Onrukay

48.
49,

50.
51.

52.

53.
54,

55.

56.

Onruka. 3akoHbl TeoMeTpuueckoi ontuku. [losiHoe BHyTpeHHee oTpaxkeHue. JIMH3bI.
WNurtepdepenius cBera. YciaoBus BOSHHUKHOBEHHS HHTepdepeHuuu. [IpuHuun nomydeHus
UHTEPPEPEHITMOHHON KapTUHBI. Y CIOBHSI MAKCUMYMOB 1 MUHUMYMOB.

Hutepdepentus B Tonkoi mienke. Konpiia HeroToHa.

Hudpaxus csera. [punuun INoiirenca-®penens. 3ousl @penens. Audpakuus Ha Kpyriom
OTBEPCTHH.

JudpakuronHas pemietka. ['maBHble MakCUMyMbl. [ 7aBHble MUHHMYMBL. Paspernaroras
CIOCOOHOCTb.

[onsipuzoBanHbIi cBeT. Buasl nonsgpuszanuu. CriocoObl MoydeHus MOIPU30BaHHOTO CBETA.
IIpoxoxkaeHnEe €CTECTBEHHOTO CBETA Yepes3 MoJIpU3aTop U ananusaTop. IloBopor miockoctu
noJsisipu3anuu. 3akoH bprocrepa.

KopmyckynspHo-BoJIHOBOM Jyanu3m cBeTa. KBaHT cBera. DHeprusi U UMIYNIbC (OTOHA.
Bruemnuii porosdpdexr. CBeToBOE NaBiIeHUE.

TemnoBoe wu3nmydenue. 3akoH Kupxroda. AbcomoTHO uepHoe Teno. 3akoH Credana-
BonrmMmana. 3axkon Buna.
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Pa3nen 7 «KBanToBas ¢pusuka»

57. Monens atoma Pesepdopaa-bopa. Dmnuprudeckue 3akOHOMEPHOCTH B aTOMHBIX CIIEKTpax.
Teopus bopa.

58. BosiHOBBIE cBoOMicTBa MHUKpouacTwil. [lyimHa BoHBEI Je bpoiins u ee coiicTBa. BonHoBas
¢bynkuus. Ypasuenue llpeaunrepa.

59. CoctaB atoMHOTO snpa. XapaKTepUCTHKH spa. SaepHble CHIbl. DHEpPrus CBs3U s7pa.
Hedext macc. DuepreTuyeckuii 3QGEKT sIepHOI peakunu.

60. PagroakTuBHOE M3ITy4E€HHUE U €70 BUBL. 3aKOH pPaJIMOAKTUBHOTO pacmaja. SaepHbie peakium.

6.2. Onucanue nokasareJieil U KpUTepHeB KOHTPOJIA YCIIeBaeMOCTH, ONIMCAHHE
IIKAJI OlleHMBAHUSA

Kpurepun oreHku pemieHus 3aJaud Ha KOHTPOJIBHOM paboTe, MpH 3aluTe
nabopaTopHOU paboThI, HA K3aMEHE:

e 5 0a/JIOB BBHICTABISICTCS CTYACHTY, €CIU B JIOTUYECKH BBICTPOCHHOM
pelIeHrny TPaBUJILHO YKa3aHbl ()OPMYJIbI BCEX HEOOXOIUMBIX (PU3MUECKUX 3aKOHOB
C TIOSICHEHUSIMH, CIelaHbl BCE HEOOXOJMMBbIE MaTeMaThueckue mpeoOpa3oBaHUs,
pUCYHKH (TIpU HEOOXOIUMOCTH ), TIOJYUCH NMPABWIHHBIA OTBET;

e 4 (aJi1a BBICTABIIACTCS CTYJICHTY, €CJIM B OTBETE YKa3aHbl BCE HEOOXOIUMBIE
dbu3YecKue 3aKOHBI C MOSCHEHUSMH, NMPUBEACHBI PUCYHKH (MPU HEOOXOIUMOCTH),
HO B MOSICHEHMSIX K (DU3WYECKUM 3aKOHAM WMJIM B PUCYHKE COJIEP)KATCS HETOUHOCTH,
WIH TOMyIIIeHa MaTeMaTHYeCKre OMMUOKa MpU PEIICHHH;

e 3 0(ajuia BBICTABISIETCS CTYIEHTY, €CIM B OTBETE€ YKa3aHbl TOJBKO
HeoOXoauMble (U3MYECKHME 3aKOHBI WJIM PUCYHKH (IIpU  HEOOXOAMMOCTH),
WIH B 3aKOHAX M PUCYHKE JOMYIIEHBI OIIHOKY;

e 2 (aju1a — pellIeHre HE COJIEP)KUT OCHOBHOW MOHATUMHBIN aIlmapar 1o TeMe
3a/1aumu.

Jlns pgomycka K SK3aMEHY CTYACHT O0s3aH PEIIUTh UTOTOBYHO KOHTPOJBHYIO
paboTy Ha OIEHKY «3a4TCHO.

HroroBas oreHka Mo KOHTPOJBHOH PaboTe «3a4YTEHO» WM «HE 3aYTEeHO)
ompenersaeTcs Mo CpeTHeMY OajuTy 1o BCeM 3ajauyaM BapruaHTa KOHTPOJILHON paOOTHI:

0 — 2,4 6any1a — «He 3a4YTEHO»;

2,5 — 5 0aJ1710B — «32YTEHO».

Kpurepun orieHKH BOPOCOB JJIs 3aIUTHI JIAOOPATOPHBIX padoT:

® «3a4YTEHO0» BBICTABJIICTCA CTYJCHTY, €CJIM B OTBETE Ha BOMNPOC MPABUIBHO
yKa3aHbl Bce HEOOXOAMMBIC (DM3MUYECKUE 3aKOHBI U ONPEACIICHHUS C IMOSCHCHUSMH,
MPaBWJILHO OINHUCaHbl SBJICHUS WM B OTBETE COJIEP)KATCA HE3HAUYUTEIbHBIE
HETOYHOCTH,

® «HE 3a4YTEeHO0» — OTBET HE COJICP>KUT OCHOBHOM MOHATHUHHBIN anmnapar 1o TeMe
BOIIpOCa.

Jlns pomycka K SK3aMEHY CTYAEHT O00si3aH 3alllUTUTh BCE BBIMIOJIHEHHBIE
nabopaTtopHbie padOThI HA OLICHKY «3a4TEHO.

UroroBass ouneHka 1o 3amure Ja0OpaTOpHON  pabOThl  «3aYTEHO)
WU «HEe 3a4YTEeHO0» ONpPE/CSIETCS M0 CpeHeMYy Oasuty penieHus 3-X 3a7ad 1Mo Teme
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paboTsl: 2,5 — 5 6a/10B — «3auTeHo»; 0 — 2,4 0ajjia — «He 3aYTEHO» U OTBETaM
C OLIEHKOM «3a4TeHO0» Ha BOMPOCHI I 3alUTHI JabopaTopHOil padoTel. UTorosas
OLICHKA I10 3alIUTe Ja00paTOPHOU pabOThl «3aUYTEHO0» COOTBETCTBYET PEIICHUIO 3a4a4
Y OTBETY Ha BOIIPOCHI JJIsl 3AILUTHI JIJAOOPATOPHON PabOThI C OLIEHKaAMU «324TEHO).
JUist BBINIOJIHEHUS W 3alIUThl J1a0OPATOPHBIX pabOT CTYIEHTHI pa3OMBaIOTCS
Ha Majble Tpymnnbl Mo 3 — 5 yenoBek. Kaxnas rpymnma BbIIIOJHAET HA 3aHATUU
WHJMBUAYaIbHYIO JabopaTopHyto padboty. [Ipu 3amure nabopatopHoil paboThl MajIoi
IPYNION OTBETHI KAXk/I0T0 CTY/I€HTa OLIEHUBAIOTCS MO KPUTEPUAM MHIUBUAYAIBHO.

Kpurepuu orieHKH BOIIPOCOB K SK3aMEHY:

e 5 0a)J10B BBICTABIIACTCS CTYJEHTY, €CJIH B IOTHUYECKU BHICTPOCHHOM OTBETE
HAa BONPOC TMPABWIBLHO YKa3aHbl BCE€ HEOOXOAuUMbIe (U3NUECKUE 3aKOHBI W
OmpeNieSieHHs] C TOSICHEHUSIMU, TPABWIBHO OIMCAHbBI SIBJICHUS, MPEJCTABICH BBIBO/I
OCHOBHBIX (DOPMYJT B COOTBETCTBUH C U3JIOKEHHBIM JIEKIIMOHHBIM MaTEPHAJIOM;

e 4 6aJu1a BBICTABIICTCS CTYJCHTY, €CJIU B OTBETE YKa3aHbl BCE HEOOXOTUMBIE
dbu3udeckue 3aKOoHbI M OMPEACIICHUS C TOSCHEHUSMH, OIMCAHbI SIBJICHHUS,
HO B TMOSICHEHUAX K (PU3MUECKUM 3aKOHAM M OTPEJICIICHHUSIM COJIePKATCS HETOUHOCTH
U (WIK) SIBJICHHS ONMHCAaHBI ¢ OIIMOKOW W (WJIM) HE TPEACTaBICH BBIBOJ OCHOBHBIX
(dbopMysT B COOTBETCTBUU C U3JIOKEHHBIM JIEKITMOHHBIM MaTepUaJioM;

e 3 0anja BBICTABIAETCS CTYIEHTY, €CJIM B OTBETE YKa3aHbl TOJIbKO
HEoOX0IMMbIe (PU3NYECKHUE 3aKOHBI, ONIPEACIICHHs 0€3 MOsICHEHUH (MJIU B MOSICHEHUAX
comepkarcsi OmWMOKW) W (WJIM) TPU OINUCAHUU SIBJICHUSA JOMYIIEHBl OIIMOKHU
(v omHMcaHUe OTCYTCTBYET);

e 2 fajjia — OTBET HE COJEPKUT OCHOBHOM TMOHSATUHHBIN ammapar mo Teme
BOTpOCa.

JIK3aMeH: OUeT U3 2 TEOPETUUECKUX BOMPOCOB U 1 3a1aym.

Ha sk3amMeHe cTyIeHT OTBeUaeT Ha JBa TEOPETUUECKUX BOMPOCA, BKIIOYCHHBIX
B Owier, W pemiaeT OAHy 3ajnady. buner u 3amady CTYAEHT BBIOMpPAET CIy4ailHO
U3 KOMILIEKTa MPeJiaraeMbIX €My COOTBETCTBYIOIIMX MaTepuanoB. Mtorosas omenka
MO0 9K3aMEHY BBICTABISIETCS TIO0 CpeaHed apuMETHYECKOM OIEHKE OTBETOB
Ha TEOPETUYECKHUE BOMPOCHI U PEIICHUS 3a/1a4H:

1. «oramyHo» — or 4,5 go 5 OawIoB; KOMIICTCHIIMH, 3aKPEIIEHHBIS
3a UCHIUTITUHON, CPOPMUPOBAHBI HA YPOBHE — BHICOKHUH;

2. «xopomo» — or 3,5 no 4,4 06awioB, KOMIETEHIIUH, 3aKpEIJIEHHBIC
3a IUCIUIUIMHOM, cOPMUPOBaHbI HA YPOBHE — XOpOILIUH (CpeaHU).

3. «yIOBJETBOPUTEJIBbHO» — oT 2,5 no 3,4 0awioB;, KOMIICTCHIIHUH,
3aKpEIUIEHHBIC 32 TUCIUIUTMHOW, COPMHUPOBAHBI HA YPOBHE — JOCTATOYHBIH.

4. «HeynoBJIETBOPUTEIBbHO» — oT 0 1m0 2,4 OamioB; KOMIICTCHIIHH,

3aKpETUIEHHBIE 32 JUCITUTUTMHON, HE CHOPMHUPOBAHBI.
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7. Y4eOHO-MeTOANYECKOe U MHPOPMALIMOHHOE o0ecniedyeHHe TUCHMILTMHBI

7.1. OcHOBHas qUTEpPaTypa
1. Tpodumona T.U. Kypc pusuku: yueOH. mocobue st CTyA. YUPEKIACHUU
BbiclI. oOpa3zoBanus / T.U. Tpobumona. — 23-e uzn., crep. — M.: 3narenbckuit HeHTp
«Axagemus», 2017. — 560 c.
2. Tpodumona T.N. CoopHuk 3amau mo kKypcy pusuxku. YuedbHoe noc. / T.U.
Tpodumosa. — 3-e uzn. — M.: OOO «Uznarensckuii oM «Onukc 21 Bek», 2003. —
384 c.

7.2. JlonoiHUTEILHAS JTUTEpPaTypa
1. CagenseB, U.B. Kypc ¢pusuku: yuebHoe nocobue ais By30B: B 3 Tomax /
N.B. CaBenbeB. — 8-e uzn., crep. — Caunkrt-IletepOypr: Jlanws, [6. 1.]. — Tom 1:
Mexanuka. MonekynspHas ¢uszuka — 2021. — 356 c¢. — ISBN 978-5-8114-6796-
9. — Tekcr: anexTpoHHbIl // JlaHb: 3JIEKTPOHHO-OMONMOTEYHAsT CUCTEMA. —

URL.: https://e.lanbook.com/book/152453
2. CasenbeB, U.B. Kypc ¢wusuxu: yue6noe mocodbue: B 3 Tomax / W.B.

CaBenbeB. — 6-¢ m3xa., crep. — Cankr-IlerepOypr : Jlaws, [6. 1.]. — Tom 2:
OnektpuuectBo. Konebanuss u BoiHbl. BomHoBast ontuka — 2019. — 468 ¢. —
ISBN 978-5-8114-4253-9. —  TekcT:  anekTpoHHbIH //  JlaHb:  3JIEKTPOHHO-

oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/117715

3. Xycaunos, ILILI. Kypc ¢wusuku: Teopus, 3ajgauud U BOMPOCH: ydyeOHOE
nocobue / III.I". XycaunoB; Poccuiickuii Tocy1apCTBEHHBIN arpapHbIii yHUBEPCUTET -
MCXA umenun K.A. TumwupszeBa (MockBa). — DJEKTPOH. TEKCTOBbIE JaH. —
Mocksa: PITAY-MCXA um. K.A. TumupsizeBa, 2021 — 464 c¢. — Pexxum nocrymna:
http://elib.timacad.ru/dl/local/s20210609.pdf.

4, Konommmn, H.A. ®uzwmka. Marepuanbl KOHTPOJILHONW pabOTHI IJis
CTYJICHTOB arpapHbIX HampaBjeHud moaroroBku. / H.A. Konommun, U.B. JleBkun,
B.JI. Tlpumen; Poccuiickuii rocynapcTBeHHbIN arpapHblid yHuBepcuteT - MCXA
uMenn K.A. Tumupszea (MockBa). — DIeKTpOH. TEKCTOBbIE 1aH. — MockBa: PI'AY-
MCXA wum. KA. Tumumpszea, 2021 — 154 c¢. — Pexum pocrymna:
http://elib.timacad.ru/dl/local/s20210715.pdf.

5. Xycaunos, II.I'. KBanToBas ¢usuka: yauednoe nmocodbue / III.I'. XycanHos;
Poccuiickuii rocynapctBeHHbI arpapHbiii yHuBepcuter - MCXA umenun K. A.
TumupsizeBa (MockBa). — DneKTpoH. TeKcToBbIe AaH. — MockBa: PTAY-MCXA uwm.
K.A. Tumupssena, 2020 — 148 C. — Pexum JIOCTYyTIA:
http://elib.timacad.ru/dl/local/s17122020.pdf.

6. Xycaunos, III.I'. OcHOBBI MexaHWKHA W MOJEKYJspHas (u3uka: yueOHOe
nocobue / III.T. XycannoB; Poccuiickuii TocyaapCTBEHHBIN arpapHbIil yHUBEPCHUTET -
MCXA umenun K.A. TumwupsazeBa (MockBa). — DJEKTPOH. TEKCTOBbIE AaH. —
Mocksa: PITAY-MCXA um. K.A. Tumupsizesa, 2020 — 146 c. — Pexum noctyna:
http://elib.timacad.ru/dl/local/umo456.pdf.

7. Xycauunos, II.I'. DnexTpomMarseTusm U BOJHBI: yuyeOHOe mocooue / IILT.
XycanHoB; Poccuiicknil rocyapCcTBEHHbIN arpapHblid yHUBEpcUTET - MCXA nmeHn
K.A. TumupszeBa (MockBa). — DIeKTpOH. TeKCTOBble naH. — MockBa: PI'AY-
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https://e.lanbook.com/book/117715

MCXA wuMm. KA. TwumupsszeBa, 2020 — 168 c¢. — Pexum pocryna:
http://elib.timacad.ru/dl/local/umo457.pdf.

8. Konomun, H.A. ®usuka. MaTtepuansl 115 pelieHus KOHTPOJIbHOU paboThI.
Yacte 1: yuebHo-metomuueckoe mnocodbue / H. A. Konomnun; Poccuiickuit
rocyJapcTBeHHbId arpapHblii yHuBepcuteT - MCXA wummenu K. A. TumwupsseBa
(MockBa). — DnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupszesa, 2018 — 215 C. — Pexum JOCTyIa:
http://elib.timacad.ru/dl/local/umo315.pdf.

9. Konomnun, H.A. ®u3uka. Matepuansl Uil pelieHUs] KOHTPOJIbHON paOOTHI.
Yacte 2: yueOHO-MeTtomuueckoe mocobue / H.A. Kowomnun; Poccuiickuit
rocyJapCTBeHHbId arpapHblii yHuBepcuteT - MCXA wumenu K. A. TumwupszeBa
(MockBa). — DnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizesa, 2020 — 183 C. — Pexum JIOCTyIa:
http://elib.timacad.ru/dl/local/umo449.pdf.

10. Mexanuka: meroaunueckue ykazanus / B.JI. Ilpumen [u ap.]; Poccuiickuit
rocyJapcTBeHHbId arpapHblii yHuBepcuter - MCXA wumenun K.A. Tumwupszera
(MockBa). — DnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupssesa, 2018 — 61 C. — Pexxum JIOCTYyTIA:
http://elib.timacad.ru/dl/local/lumo214.pdf.

7.3 HopmaTuBHBbIE IPABOBBIE AKTHI
He npenycmotpeno.

7.4 MeTonnyecKkue yKa3aHHs, PEKOMEHIANNH H IPyrie MaTepuaibl K 3aHATHAM
1. MeToandeckue ykazaHus k JadoparopasiM padotam. M3a. BY3A. 1987-2018

8. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CEeTH
«/HTepHeT», HEOOXOAUMBIX IJISI OCBOCHHS TUCIHUIIINHbI
He nmpenycmotpeno.

9. IlepeyeHb NPOrpaMMHOro odecneYeHus U
HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
He npenycmotpeno.
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10. Onucanue maTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM

AJIA OCYIIECTBJIICHUA 06p33OBaTeJILHOFO nmponecca mo AMCuMIlJInHe

Tabmuna 7

CBenenust 00 00eCIEYeHHOCTH CIEINATN3UPOBAHHBIMY ayIUTOPHIME, KaOUHETaMH,
JabopaTopusiMu

HaumeHoBaHMe cienyaJbHbIX

NMOMEIeHUHM U MOMeIleHU i

JUISI CAMOCTOSITEIbHOI padoThI

(Ne yueOHOIO KOpIyCa,
Ne aynuropun)

OCHaAIIEHHOCTh CNEeNHAJIbHbIX NOMEIEHU U MoOMeleHu i

AJIS1 CAMOCTOSITEIbHOM padoThI

VYyeOHnas nabopatopus
(Yuebnbiit kopryc Ne 28,
ayn. 301a)

agprONOE

Cron 21 wt.

Crynbs 39 mr.

Jlocka memnoBast 1 mmiT.

[Mkadsr 2 mrT.

TunoBoi KOMIUIEKT 000pyAOBaHUs JabopaTopun
«MounekynspHas pu3nKa U TepMOAMHAMUKa» | IMIT.
(uaB.Ne410124000603107)

TunoBoi KOMIUIEKT 000pyAOBaHUs JabopaTopun
«®Pu3nueckre OCHOBBI MEXaHUKW» | IIT. (MHB.
Ne410124000603116)

KomrmnekT npu6opos no ¢usuke 1 mrt. (MHB.Ne
410134000000312)

Jlabopartopusiii komrieke JIKM-6 (BpamiarensHoe
newkenne) 1 mr. (maB.Ne 410124000602815)
Jla6oparopusiii koMmruiekc JIKT-9 «OcHoBb
MOJICKYJISIPHOH (PU3UKU U TEPMOJTMHAMHUKI | TIT.
(ueB.Ne 410124000602810)

VYyeOHast aymuTopus 1Jis
MIPOBEICHUS 3aHATHIA
CEMHHAPCKOT0 THIIA
(Yae6nsrit kopmyc Ne 28,
ayn. 3010)

[Tapter 23 miT.
Crynbs lmir.

CroJibl 2 miT.

Jocka menoBas 1mT.
[xadwer 1 mT.

VYyebnas 1aboparopus
(Yae6nsrit kopmyc Ne 28,
ayn. 302)

o

grwbdbPROMONDE

Cronel 20 wr.

Crynbs 29 mwr.

Jocka menoBas 1 mir.

[xadwer 1 mT.

Bonbst™merp B7-21A 1 .
(uaB.Ne410134000000294).

TunoBoi KOMIUIEKT 060pyA0BaHUs JabopaTopun
«BonHossie mponecch» 1 mt. (MHB.No
410124000603118)

VYuebHas ayquropus s
IIPOBEJICHUS 3aHATUI
JIEKIIMOHHOIO TUIA

(YueOnsiit kopryc Ne 28 ay.

304)

agrwnE

o

Cromn 1 wr.

Crynps lmr.

Jlocka menoBas 2 miT.

Kagenpa 1 mr.

AKycTHUY€ecKas CUCTEMa ABYXIIOJOCHAsl MacCUBHAas 2
mt. (nHB.Ne410134000000991, 410134000000992)
Mukpodon konaercatopuslit SHM 205A Ha rycunoi
niee 2 LIT. (1nHB.Ne41034000000987,
41034000000987)

Hoyroyk ACER E-Mashines e-430-102G16Mi FMD
M100 1 mrr. (maB.Ne 210134000000702)
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HaumeHnoBaHue crienuaibHbIX
NOMELIEHNH ¥ NOMeLIeHU
AJISl CAMOCTOSITEIbHOM padoThI
(Ne yueOHOrO KoOpmyca,

Ne aynuropumn)

OCHaIIIeHHOCTB CHelHAJbHBIX IOMEIeHUH M MOMellle HUi

AJISl CAMOCTOAITEILHOH padoThI

8. IlymbT mnpemmyMm Kiacca MuKiiepHeiii Behringer
XENYX 1832 FX 1 mt. (maB.Ne 410134000000986)
9. Pammocucrema  BOKambHas ~ 16-TH  KaHaJIbHAs
nByxanTeHHast 1 mr. (uaB. Ne410134000000990)
10. Pagnocucrema nByxaHTeHHas eTanyHas | mr. (MHB.
Ne410134000000989)
11. Dxpan 1 wr.
VYyebnas maboparopus 1. Tlapter 17 .
(YaeOnsrit kopmyc Ne 28, 2. Crynbs 37 mir.
ayn. 337) 3. Jlocka menoBas 1 mr.
4. Hlxadsr 1 mr.
5. Monoxpomarop YM-2 1 mt. (uHB.Ne
4101340000003080)
6. TumnoBoif KOMIUIEKT 000PyIOBaHHUS Ta0OpaTOPHU
«KBanToBas ¢uzuka» 1 mr. (uHB.Ne
410124000603114)
7. YcTaHOBKa ISl OKCIIEP. U3y4.3-HOB TETULU3IL. | ImIT.
(meB.Ne 410134000000313)
8. Jlabopatopusrit kommieke JIKO-1 M «KorepenTHas
ONTHKa» (C MOJIYIMPOBOJHUKOBBIM JiazepoM) | mmiT.
(uaB.Ne 410124000602816)
9. T'onwmomerp 1 mrr. (muB.Ne 410134000000303)
VYyebnas maboparopus 1. Tlapter 20 mT.
(YaeGnsrit kopmyc Ne 28, 2. Crynbs 34 mir.
ayn. 336) 3. Hocka menoBas 1 mT.
4. Illxadwer 1 mr.
5. Hcrouynuk nutanus b-5-49 1 mr. (uaB.Ne
110104000165)
6. Hcrounmk nutanus b-5-49 1 mr. (uaB.No
110104002611)
7. TumnoBoil KOMILIEKT 000pYI0BaHUS J1a0OpaTOPUHI

«KBanrtoBas ¢puszuka» 1 mr. (uHB. No
410124000603113)

VYueOnas naboparopus
(YueGnslit kopmyc Ne 28,
ayn. 335)

NooprwN e

[Taptel 16 miT.

Crynbs 34 mwr.

Hocka menoBast 1 mrT.

HIkads! 1 mT.

[Tpu6op OIIIINP-017 1mr. (uaB.Ne 110104002616)
[Tpu6op OIIIINP-017 1mr. (uaB.Ne 110104002030)
TunoBoii kKOMIIEKT 060pyI0BaHMs Ja00paTOpUU

«BonHoBeIe mponiecchbl» 1 mT. (MHB.Ne
410124000603117)

VYuebHas naboparopus
(YueOusiit kopmyc Ne 28,
ayn. 334)

el NS

[TapTsl 5 mmT.

Crynps 15 mr.

HIkadsr 3 mT.

TunoBoii KOMIIEKT 060pyI0BaHMs Jab0opaTOpUn
«MonekynspHas GU3nKa ¥ TePMOAMHAMUKa» | MIT.
(nHB.Ne 410124000603106)
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HaumeHnoBaHue crienuaibHbIX
NOMELIEHNH ¥ NOMeLIeHU
AJISl CAMOCTOSITEIbHOM padoThI
(Ne yueOHOrO KoOpmyca,

Ne aynuropumn)

OCHaIIIeHHOCTB CHelHAJbHBIX IOMEIeHUH M MOMellle HUi

AJISl CAMOCTOAITEILHOH padoThI

Y4eOHas rabopaTopus 1. TMapter 13 mr.
(YVuebnbiit kopiryc Ne 28, 2. Crynbs 27 mir.
ayn. 333) 3. Teneparop I'-3-118 1 mt. (uaB.Ne 110104000353)
4. TumnoBo# KOMITIEKT 000pyJOBaHUs 1a00paTOPUN
«Duznyeckre 0CHOBBI MEXaHUKM» | TIT. (MHB.
Ne410124000603115)
VYuebnast aymutopus s 1. Tlapter 14 mT.
MIPOBEACHUS 3aHITHN 2. Crynbs 2 mir.
CEeMHHAPCKOTO THIIA 3. Hocka menoBas 2 mT.
(YaeOnsrit kopmyc Ne 28, 4. Cron npenojaBarens 1 mir.
ayn. 328)
VYuebnast aymutopus s 1. Tlapter 10 mT.
MIPOBEJCHUS 3aHITHU 2. Crynbs 1 miT.
CEMUHApPCKOTO THTIA 3. Jlocka menoBas 1 mr.
(YaeGnsrit kopmyc Ne 28, 4. Cron npenojaBarens 1 mir.
ayn. 324)
VYyeOnas nabopatopus 1. Jlaboparopubie cToibl 19 mT.
(YVaeGusrit kopmyc Ne 28, 2. Crynbs 45 mr.
aym. 306a) 3. Jocka memoBast 1 miT.
4. Illxadbr 7 mrT.
5. TumoBoi# KOMIUIEKT 000pyAOBaHUS JaOOpaTOPUHN
«MonekynspHas Gu3MKa U TEPMOJIUHAMHUKAY | TIIT.
(uaB.Ne 410124000603106)
6. TumnoBoit KOMIUIEKT 000PyAOBaHUS JabOpaTOpUn
«®Du3nueckre OCHOBBI MeXaHUKW» 1 miT. (MHB. No
410124000603115)
VYyebnas 1aboparopus 1. JlaGoparopnsie cTobI 27 MIT.
(Yae6nsrit kopmyc Ne 28, 2. Crynbs 57 mr.
ayn. 3060) 3. Hocka menoBas 1 mT.
4. Illxadsr 2 mrT.
5. TumoBoil KoMIIIEKT 000pyI0BaHUS JTa00PATOPUU
«KBanrtoBas ¢puzuka» 1 mr. (MHB.Ne
410124000603113)
6. TumoBoif KOMILJIEKT 000PYIOBaHUS 1a00OPATOPHH
«BonHossie mponecch» 1 mt. (MHB.No
410124000603117)
VYuebHas ayquropus s 1. JlaGoparopHsie cTOJBI 15 mT.
MIPOBENICHUS 3aHATUI 2. Cron ans npernoaaBarens 1 mir.
CEMUHAPCKOI0 THUIIA 3. Crynbs 47 wr.
(Yuebnbiit kopiyc Ne 28, 4. Jlocka MenoBas 2 IIT.
aya. 307) 5. Hkads 1 mwr.
bubnnoreka

YuraapHbBIN 3aJ1
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11. Metomuueckne pexomenaamun 06y1a10LIHMCST 10 0CBOEHHIO JHCUMILIHHBI

OGpasoBatenbHpli nporece Mo AUCHHMINHEE OpraHu3oBaH B (hopMe y4yeOHBIX
3aHATHI - oOyualommXxes ¢ mpenomaBaTeNieM M CAMOCTOATENBHOI paboTEI
obyuatomuxest. YueGHble 3aHATHS NpeACTABIEHDI CICAYIOWMMH BHAMHU: JIEKLMH;
nadopatopublic paGoTLl, KOHCYILTALIMM,

Ha  yueGuubx saustusx obyvaioummecs BBIIONHSIOT 3aIIaHHPOBAHHEIE
HACTOSEH NporpaMMoli oTaenbHbIE BUABI YUeOHBIX pabort, B TOM YHciIe OTAENBHBIX
JIEMCHTOB PaboT, cBA3anHbIX ¢ Gyayiueii npodeccHonambHOi JEATEIbHOCTBIO.

ITocne kaxnoit nekunn Tpe6yercs camocTosTeNbHAS npopaboTKa U3105KEHHOTO
MaTepuana. Ilepen 3aHsTiieM No BBIMOAHEHHIO n1abopaTopHO# paboThl HEOGXOMUMO
HOATOTOBNTL KOHCMEKT pabOTEI, BHUMATENLHO H3YUHB COMEPIKAHHE METOMHYECKHX
VKa3aHHii, 1 3aNOMHITDL NOPALOK BEINOJHEHHS.

Buant 1 popMeI 0TpaGoTKH NpoNyLIEHHBIX 3aHATHI
Crynent, npomyctuBmmii gekumio, o06s3aH 0TpaboTaTh TeOpETHYECKHIl
MATepra Mo COOTBETCTBYIOLICH TEME CaMOCTOATENLHO.
Crynent, nponycruBmmit maGoparopHyio pa6otTy, o6szan ee oTpaboTaTts
(BBIMOJHITS), PACCYNTATh U 3ALIUTHUTb.
Crynent, npomycTHBlMii npakTHYeckoe 3aHsTHe, CaMOCTOSTENIFHO pelIaeT
3a/1a4y 110 TeMe 3aHATHL.

12. MeTopuyeckne pekoMeHaaluu NPenogaBaTe/IsIM 110 OpPraHM3auuHu 00y4eHuUs
N0 AUCUHILIMHE

Hns Gornee ycremHoro ocBOSHHSA AMCIHILITHHEL «Du3MKa» PEKOMEHIYeTCs
CHadala NaBaTh CTY[AEHTaM JICKUMOHHBIH MaTepual, a 3aTeM 3aKpEIIATh €ro BHJE
NPaKTHYECKUX U J1JaDOPATOPHBIX 3aHATHIA.

WU3yuenne Kkypca ckmafblBaeTcs wu3 JIEKIHH, Ta60paTOPHBIX, TpPaKTHIECKHX
3aHATHII M CAMOCTOATENBHOI pabOTHI CTYIEHTOB.

Ha nexumax ocpemarorcs ocsoBomonararomue BONpPOCH! MporpaMmel. YacTs
pa3aesioB BLIHOCHUTCS Ha NPAaKTHYECKUE 3aHATHS U CaMOCTOATENBHYO TIPOPaGOTKY.

JlabopaTtopHrie paboThl HarmsagHO ACMOHCTPUPYIOT (U3UYECKHE 3aKOHBI W
ABIIEHUA.

IIpaktyeckue 3aHaTHA TO3BONSIOT [IPUMCHUTE TIOJIYYEHHYIO Ha JIEKLMAX
MHGOPMALMIO JUIA PELICHUA KOHKPETHDIX (pusnueckux 3apau.

IIporpammy paspaboraia;

Paspaborunk: Moposos A.B., k. (b.-m. 1., nouenr \f/( i 7~

«“Sn_ Of 2025,
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PELHEH3UA
Ha paGouyo nporpammy AucuumanHbl 51.0.11 «®uznka»

OIIOII BO no nanpasJjennio 08.03.01 Crpourtenbcrso,
HanpabJieHHOCTH «IIpoMblIlIeHHOE U TPakIAHCKOE CTPOUTEIbCTBOY, «I'mapoTexHnYecKoe
CTPOUTEIbCTBO», «MHKeHepHbIe CHCTeMbl BOIOCHAOKEHUS U BOJ0OTBeICHUS»
(kBanmuduKanus BLIMYCKHUKA — DaKaJaBp)

MouynoBo# Haranbseii AnexcaHapoBHOM, HOIIEHTOM Kadeaphbl TeXHOCHEpHO 0€301MacHOCTH
OI'bBOY BO «Poccuiickuil rocynapcrBeHHblil arpaphblii yHuBepcuteT — MCXA umenu KA.
TumupsizeBay, KaHIUAATOM TEXHUYECKUX HAYK (J1ajiee MO0 TEKCTY PEIICH3EHT), MPOBEACHA PEIICH3US
paboueit mporpammbl aucnuiuiuHbl  «@m3ukay OIIOII BO mo wnHampaenenuio 08.03.01
CtpoutensCTBO, HampaBJeHHOCTH  «[IpombllluIeHHOE H  TPaXIAaHCKOE  CTPOUTEIHCTBOY,
«"UapOTEXHUYECKOE CTPOUTENHCTBOY, «H)KEHEPHBIE CUCTEMBI BOJIOCHA0KEHUS 1 BOJIOOTBEICHUS
(6akamaBpuar), paspabotanHoit B DPI'BOY BO «Poccuiickuii TOCYAapCTBEHHBIM arpapHbIid
YHUBEPCUTET — MCXA VMEHU KA. TumunpszeBay,
Ha kadenpe ¢uszuku (pazpaboTunk — Mopo3oB AHTOH BukrtopoBudy, AoueHT kadeapsl (U3MKH,
KaHauIaT (PU3UKO-MATEeMAaTUUYECKUX HAYK).

PaccmoTtpeB npenicTaBiieHHBIE Ha PELIEH3UIO0 MaTEPUAITbl, PEIICH3EHT MPUIIIEN K CICTYIOIINM
BBIBOJIAM:

1. llpenpsiBnennass pabodas mporpamMma JUCHUIUIMHBI «®Du3nkay (ajgee M0 TEKCTy
[Iporpamma) coomsemcmeyem TpeboBanusm PI'OC mo nampasienuio 08.03.01 CtpouTenscTBo.
[IporpamMmma codepowcum Bce OCHOBHBIE pa3feiibl, coomeemcmeyent TpeOOBAHUSAM K HOPMATHBHO-
METOJIUYCCKUM JIOKyMEHTaM.

2. llpencraBnennas B Ilporpamme axkmyansnocmp y4eOHOW JUCHUIUIMHBI B PaMKax
peamuzanuu OIIOII BO me noonescum comunenuro — MUCIUTUIMHA OTHOCHTCS K 0a30BOW 4acTH
yaebHoro nukna — b1.

3. Ilpencrasnennsie B I[Ilporpamme uenu AUCUMILTUHBI coomeemcmegyom TPeOOBaHUSIM
®I'OC namnpasnenus 08.03.01 Cmpoumenvcmeo.

4. B cootBercTBuH ¢ [Iporpammoii 3a nuciurinHaoi «du3nkay 3akperieHo 3 KomMnemeHyuu
(6 wunouxamopos copmuposannocmu Komnemenuuu). HucunminHa «®Puzukay U
npenacrasieHHas [Iporpamma cnocobna peanuzosams ux B 00bABICHHBIX TpeOOBaHUSAX. Pe3ynbraTel
oOyueHusi, npeacTaBieHHble B [I[porpamme B KaTeropusix 3HaThb, YMETh, BIAJIETh COOMBEMCIEYION
cnenupuKe U CONACPNKAHUIO JUCUUIUIMHBI U O0eMOHCHMPUDVION _B03MONCHOCHbL  TIOJTYyYEHUs
3asIBJICHHBIX PE3yJIbTAaTOB.

5. O6mas Tpydo€MKOCTh IUCHUIUIMHBI «Du3uka» cocTaBiseT 3 3a4€THBIX EIUHUIIBI
(108 gacos).

6. HMudopmanus o0 B3aMMOCBS3M H3Y4YaeMbIX AUCIHUIUIMH M BOINPOCAM HCKIIOYEHUS
nyOnupoBaHUS B COJEPKaHUM AMCLUUIUIUH coomeemcmeyem NeUCTBUTENbHOCTH. JlucuumimHa
«Dusuka» B3auMmocBsizaHa ¢ Apyrumu aucuumauHamu  OIIOII BO u  VYuebGHoro miaHa
o HaIMpaBJIECHUIO 08.03.01 Cmpoumenvcmeo, u BO3MOKHOCTh TyOIupOBaHUs
B COJIEpXKaHUH OTCYTCTBYeET. [10CKOIbKY TUCIUIUIMHA HE NMPEAYCMAaTPUBACT HAIMYUE CIEIMATbHBIX
TpeOOBaHUN K BXOJHBIM 3HAHHSIM, YMEHHUSM U KOMIIETCHIIUSM CTYACHTA, XOTSI MOXET SBISTHCS
MPENIIeCTBYIOMEH [UIsi CHEeIHalbHBIX, B TOM 4HCl€ MNPO(HEeCcCHOHATbHBIX IUCIUILINH,
WCIOJIL3YIONINX 3HaHUS B oOnactu (u3MKU B MPOECCHOHATBHON NEATENBHOCTH OakanaBpa Io
JAHHOMY HAIPaBJIEHUIO TIOJITOTOBKH.

7. IlpencraBnennas  I[Iporpamma  mpeamoiiaraeT  HCIOJB30BAaHHE  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUH, HCHOJb3YEMbIX NpPHU pealu3aldil pa3IUuyHbIX BUJOB y4eOHOM
paboTel. @opMbl 00pa30BATENBHBIX TEXHOIOTHI coomeemcmayom crienurKe TUCITUTUIAHEIL.

8. IIporpamma mucuumiauHbl «DU3MKay Mpeanoiaraet 4 3aHATHS B HHTEPAKTUBHOU Gopme.

9. Bunmel, conepkaHue U TPYAOEMKOCTh CaMOCTOSTEIBHONH pabOThl  CTYACHTOB,
npenctaBieHHble B [Iporpamme, coomsemcmeyiom TpeOOBAaHUSAM K TIOJATOTOBKE BBIMTYCKHUKOB,
coaepxamumcst Bo @I'OC BO nanpasnenus 08.03.01 Cmpoumenbcmeo.




10. TTpenctasnennsie u onucannsie B Ilporpamme hopmbi meKyujeii OUEHKH 3HaHMIt

coomeemengyrom CetnGpuKe AMCUMIUTHHLL H TPEOOBAHHMAM K BHIMYCKHHKAM.

dopmMa NpoMEXyTOUHOTO KOHTPOS 3HAHUIT CTYEHTOB, npexycmorpenHas [IporpamMmoii,
OCYLIECTBAAETCS B (hOPME IK3AMEHA, UTO COOmBememayem cTaTycy AHCLMMIHHBL, KaK AMCLUIIHHEI
bGasoBoif wacti yue6Horo mikna — 51 GIroc Hanpasnenus 08.03.01 Cmpoumenscmeo.

I'1. ®opmbt ouenkit 3uaumit, npeacrasnennsic b lporpamme, coomsememayiom creuuduke
AUCUMOIHHBI K TPEOOBAHUAM K BBITYCKHHKAM.

12. VyeGno-meronnueckoe  obecreyenue  AMCUMIIHHBI MpPEICTaBIEHO:  OCHOBHOI
nnTepatypoii — 2 uctounitka (6a3oBbiii yueGHuK 1 cOOpHUK 3a11ay), TOMONHUTENBHOH TUTEPaTYpOit
— 10 nanmenosamnii, u  coomeememeyem TtpeGosanuam OIOC Hanpasnenus 08.03.01
Cmpoumenscmeo.

I3. Marepnansho-Texnnueckoe obecreuenne AMCLMINHHBI COOTBETCTBYET cCreLUpHKe
Ancunniel «Ou3HKay 1 06ecneunBaeT HCNoNb30BAHHE COBPEMEHHEIX 0GPa30BaTENBHEIX, B TOM
YICIIE HHTCPAKTIBHBIX METONOB 06YUEHH S,

[4. Metoauueckie  pekOMeHjalMM  CTYNEGHTAM M METO[MYECKHE PEKOMEHIalIuH
MPEMOAABATENAM 1O OPraHu3aLUK 00ydeHNs MO AMCLUMILIMHE HaloT MPEACTABNEHHe O criemudHuKe
o0yuenns no ancunnnuue «dusnkay.

OBLIHUE BBIBOJBI

Ha ocHOBaHMH NpPOBENCHHON pELEH3MM MOXHO CHeNaTh 3aKIIOYEHHe, UTO XapakTep,
CTPYKTypa M colepxaHHWe paboued mporpaMmmbl mucuumanuel «®usuka» OIIOII BO
no Hanpasnennto 08.03.01 «Cmpoumenscmeoy, nanpasnensoctn «IIpombiuunentoe u zpaxcdarckoe
cmpoumenscmeoy,  «l'udpomexnuveckoe  cmpoumenscmeo»,  «Huoicenepnvie  cucmeml
6000CHab’CEHUA U 60000INBEOCHLA) (kBannUKaLKI BBINYCKHUKA — Gakanasp), pa3paboTaHHO}
MopososbiM  Antonom BuxTopoBndem, noueHTOM Kadeapsl ¢u3uky, KaHIMOaTOM Qu3MKO-
MATeMaTHYeCKUX HayK, COOTBeTCTBYeT TpeboBannam OI'OC BO, cospemeHHBIM TpeGOBaHMM
SKOHOMMKH, pBIHKA TPYAA WM MO3BOJMT MpH €€ pealu3aluu YCIEWHO 06ecneynTs popMHUpOBaHHE
3asBJIEHHBIX KOMIIETEHIHIA.

Peuensent: Mouynosa Haranes AnekcanipoBHa, ZOLEHT Kadeapsl TexHocepHOi Ge30macHoCTH
OI'BOY BO «Poccuiickuii rocynapcTBEHHEIN arpapHlil yauBepenterT — MCXA uMern

/

K.A. TumupsaseBa», KaHIHJAT TSXHAIECKAX HAYK

« Q(»/Ox’f 2025 .
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