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AHHOTAIMA
paboueit mporpammbl yueOHoU gucuumuinabl b1.0.11 «®uszukan
JUTsl MOArOTOBKM OakanaBpa no Hanpasienuto 20.03.02 «IIpuponoodyctpoiicTBo u
BOJIOIOJIb30BaHUE», HanpaBieHHOCTU «L{udpoBuzanys nHXxeHepHON
UHPPACTPYKTYPHI (CUCTEM BOJIOCHAOKEHHUS U BOJAOOTBEICHHUS ).

eans ocBOeHUS TUCHMILINHBI:

U3yYeHUE OCHOBHBIX (PU3MYECKUX SABJICHHWH, TMOHATUNA, 3aKOHOB M TEOpHUH
KJIACCUYECKOM M COBPEMEHHOM (DU3UKH, OBJIAJICHHE METoJaMu (U3UIECKOTO
UCClIeI0BaHus; (OPMUPOBAHUE y OOYUYAIOMIMXCSA KOMIETEHIHMH, 00ecreurnBarommnx
CIIOCOOHOCTh y4acTBOBaTh B OCYIIECTBICHUU TEXHOJOTMYECKUX IPOIECCOB IO
WHKEHEPHBIM H3bICKAHUSM, NPOECKTUPOBAHUIO, CTPOMUTENIBCTBY, OSKCIUTyaTallUM W
PEKOHCTPYKIIMM  OOBEKTOB  MPUPOJOOOYCTPOMCTBA M BOJONOJIb30BaHUS,
CIIOCOOHOCTh TMOHUMATh MPUHLMUIBI PpabOThl MHGOPMAIMOHHBIX TEXHOJIOTHH,
UCIIOJIB30BATh HM3MEPUTEIIBHYI0 M BBIUHMCIHUTEIBHYI0 TEXHUKY, B TOM YHCIIE
1 poBbie MPUOOPHI, WHHOPMAIITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUU B cdepe
cBOeil mpodeccHOoHaNbHON JesATEeNbHOCTH B 00JIaCTH MPUPOI000YCTPOMCTBA U
BOJOIOJIb30BaHUS.

MecTo TMCUMILUIMHBI B YUeOHOM IUIaHe: JUCIUIIIMHA BKJIIOUEHAa B 0A30BYIO YacTh
ydeOHOro TutaHa 1o HarpasiieHuto moarotoBku 20.03.02 «IIpupomoobycTpoiicTBO 1
BOJOIOJIb30BaHUE HaIlPaBJIEHHOCTU «udpoBuzanus WHKEHEPHOU
UHPPACTPYKTYPHI (CUCTEM BOJOCHAOKEHHS U BOJOOTBEACHHUS ) ».

TpeGoBaHusi Kk pe3yabTaTaM OCBOEHHSl JAUCUMILUIMHBI: B PE3yJbTaTe OCBOCHUS
JTUCITUTUTUHBI bopmupyroTCs CIIETyIOIIHE KOMIIETEHIIUU (MHAMKATOPHI
chopmupoBanHoct kommneteHun): YK-1 (YK-1.1, YK-1.2); OIIK-1 (OIIK-1.1,
OIIK-1.2); OTIK-6 (OIIK-6.1, OIIK-6.2).

KpaTtkoe coaep:kanue THCHUIJIMHBI: MEXaHUKA MaTepUaIbHON TOYKH M TBEPAOTO
TEeNa, AJIEMEHTHl MEXaHWUKH CIUIONIHBIX Cpefl, KOJIeOAaHHs W BOJHBI, MOJEKYJSIPHO-
KUHETUYECKasi TEOopus, TEPMOAMHAMUKA, DIIEKTPOCTATHKA, TIOCTOSIHHBIM TOK,
MarHuTHOE TI0JIe, TEOpPHsSl DSIIEKTPOMArHUTHOTO TOJIs, BOJIHOBbIE W KBAHTOBBIE
CBOICTBA CBETa, CTPOCHUE aTOMa, SJIEMEHTHI KBAaHTOBOW MEXaHUKH, siAepHas (PU3UKa.

OO0mast Tpy10eMKOCTh TUCHUILIHHBI: 252 yaca / 7 3a4. en.

IIpoMe:RyTOUHBIN KOHTPOJIb: 1 cemecTp — 3a4eT, 2 CEMECTP — IK3aMEH.



1. lleab ocBOeHHUSI JUCHUILIHHBI

Llenpro OCBOEHUS AUCIUIUIUHBI SIBISETCS |

U3YYEHUE OCHOBHBIX (PU3MYECKUX SBJICHUH, TMOHATHHA, 3aKOHOB U TEOpUid
KJIACCUYECKOM M COBpPEMEHHOM (DU3UKH, OBJIAJICHHE METoJaMu (U3UYECKOTO
uccnenoBanus; (GOpMUPOBAHUE Y OOYYAIOIIUXCS KOMIIETEHIIMH, 00eCTIeUrBaIOIINX
CIIOCOOHOCTh y4acTBOBaTh B OCYUIECTBIECHUU TEXHOJOTMYECKUX MPOIECCOB IO
WHKEHEPHBIM M3BICKAHUSIM, MPOEKTUPOBAHUIO, CTPOUTENBCTBY, SKCIUTyaTallUd U
PEKOHCTPYKIIMM  OOBEKTOB  MPUPOJOOOYCTPOMCTBA M BOJONOJIb30BaHUA,
CHOCOOHOCTh TMOHUMATh MPUHLHUIBI pabOThl MHGOPMALMOHHBIX TEXHOJIOTHUH,
UCIIOJIb30BaTh M3MEPUTENIbHYI0 W BBIYMCIUTEIbHYI0 TEXHUKY, B TOM YHCIIE
1 poBbie MPUOOPHI, UHHOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUU B cdepe
cBOeil mpodeccHoHaNbHON JesATeNbHOCTH B 00JIacTH NPUPOI000YCTPOMCTBA U
BOJIOTOJIb30BAHUS.

2. MecTo TMCUMILUIMHBI B Y4eOHOM Npoliecce

Jucnunauna «®dusuka» oTHOCUTCS K 0a30Boi dactu bioka 1 «/IMCIUTIIHHEI
(Monmymnm)» ydeOHoro 1iaHa. JucuurmimHa «Pu3ukay peain3yeTcss B COOTBETCTBUU C
tpeboBanuamu GI'OC BO, OIIOIl BO u VYueOGHoOro mijaHa IO HampaBiICHUIO
20.03.02  «IIpupomooOycTpOHCTBO ¥  BOJOMNOJIB30BAHHWE»  HAIMPABICHHOCTH
«lIudpoBuzanus HHKEHEPHOU HHPPACTPYKTYphl (CHUCTEM BOJOCHAOKEHUS U
BOJIOOTBEICHUS ).

JucuumrHa «®Pu3nka» SBIAETCS OCHOBOMNOJIATAOIIEH 11 H3y4YEHUs
CIEAYIOINX IUCHUIUIMH: «XuMus», «TexHudyeckas mexaHukay, «TeopeTuueckas
MexaHuka», «CompoTHBIEHHE MaTepuanoBy», «luapaBiukay, «IJEKTPOTEXHUKA,
AJIIEKTPOHUKA U aBTOMAaTHKay, «MexXaHuKa IpyHTOB, OCHOBaHUSA U (DyHAaAMEHTHI».

OcOOEHHOCTBIO  NUCHIMIUIMHBI ~ SIBISIETCA €€ 0a30BbI  Xapakrep IS
TEXHUYECKUX U €CTECTBEHHO-HAYUYHBIX TUCIUIUINH.

PaGouas mnporpamma aucturuimHbel «@u3uKa» UIsI WHBAJIUAOB W JIMI[ C
OTPaHUYECHHBIMU BO3MOKHOCTSIMU 3JI0POBbsSI pa3palbaThIBae€TCs WHIWBUIYAIBHO C
y4€TOM  OCOOEHHOCTeM  NCUXO(DU3UYECKOTO  Pa3BUTHs,  WHAUBUAYaTbHBIX
BO3MOXHOCTEH U COCTOSTHHSI 3JIOPOBbS TAKMX 00YJaIOITUXCS.

3. [lepeyeHb MJIAHNPYEMBIX Pe3yJabTATOB 00y4YeHHs MO TUCHUIJIMHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJibTaTaMHU OCBOEHHSI 00Pa30BaTe1bLHOI
NPOrpaMmbl

OO6pa3oBarenbHBIC PE3YIAbTATBl OCBOCHUS JHUCIMIUIMHBI  00YyYarOIIUMCH,
npejicTaBiIeHbl B Tabuie 1.

4. CTpyKTYypa " colepKkaHue TUCHUILIHHbI

4.1 PacnipeesieHue TPyA0EMKOCTH JUCHUILIMHBI 110 BUIaM pPadoT
10 ceMecTpam
OO6mrast Tpyno€MKOCTh MUCHIUIUIMHBI COCTaBisieT / 3ad.ed. (252 waca), ux
pacripejiesieHue 1o BujaM paboT ceMecTpaM MpeCTaBICHO B Tabauue 2.



TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS YUEOHOM IMCIUIIUHBI

Tabnura 1

No Kon Clomgmmme B pesynprare n3ydenus: yaeOHOM TUCIMIUIMHBI 00yYaromuecst TOJKHbI:
_ | komIIeTE . Nuaukatopbl KOMIETEHIMI
/I KOMITIETEHIUH (1IN €€ 4acTh) 3HaTh yMEThb BIJIAJIETh
HIIUU
1. VK-1 |CmocobeH oCyIIecTBIATh TOUCK, VK-1.1. 3Hanue u BIaJcHHE METOJAMHU OCHOBHBIE ITOHSATHS, aHaJIU3UPOBATh U METOJTUKOMN pelIeHUs
KPUTHYCCKHIA aHAJIN3 U CUHTE3 CHCTEMHOTO aHaJIu3a, HHPOPMAITMOHHBIX 3aKOHBI U MOJICITH MIPUMEHSTH (PU3HUKO- MPOCTEHIIINX (PH3HKO-
UH(POPMAIIUY, IPUMEHSTh TEXHOJIOT HiA; MEXaHUKH, CTATHCTHYCCKON | TEXHUICCKYIO TEXHUYECKHX 33719 B
cucTeMHBIN moaxon st pereHust | YK-1.2. YMeHue npuMeHsTh B IPAKTUYECKOH | PU3MKU U TEPMOIMHAMUKH, | ”H(QOpMaIuio B npoeccroHaILHOM
MTOCTABJICHHBIX 3a/1a4 JIESITeIIBHOCTH JIJISI PEIICHUS TOCTABICHHBIX | 3JICKTPHUECTBA U npodecCroHaTbHOM 00J1acTH, 8 TOM YHCIIe C
3a/1a4 METOJIbI CUCTEMHOI'0 aHAJTN3a, MarHeTu3Ma, TCOpUH JIESITEBHOCTH MPUMEHEHHUEM METOJIOB
UH(POPMAIMOHHBIX TEXHOJIOTHIA. KOJIcOaHUH 1 BOJTH, HH(POPMAITMOHHBIX
KBaHTOBOH (PH3HUKH, TEXHOJIOTUH
ATOMHOM U sIEpHOU
¢buznku
2. OIIK-1 |Cmocoben yuacTBoBaTh B OIIK-1.1. 3nanue u BIaJcHUE METOJAMHA 3HATh OCHOBHBIC 3aKOHBI 000CHOBBIBATH METOBI 3HAHUSIMH 3aKOHOB U
OCYIIECTBICHUH TEXHOIOTMUECKHUX | YIIPaBJISHHUS MPOLIECCaMU B 00IacTh €CTECTBEHHOHAYYHBIX MPOBE/ICHHSI HAYYHBIX METOJIOB MPOBECHHUS
MIPOIIECCOB 110 UHKEHEPHBIM WH)KEHEPHBIX M3BICKAHUMN, IPOEKTUPOBAHUSA, | TUCLUIUINH, METOZBI W3BICKAHUHN M TEXHOJIOTHH | MH)KCHEPHBIX M3BICKAaHUH 1
M3BICKaHUAM, IPOESKTUPOBAHHUIO, CTPOUTENBCTBA, SKCILUTyaTaIllH U MaTEeMaTHYECKOr'0 aHaIu3a | IPOBEACHUS TEXHOJIOTUH
CTPOUTENIbCTBY, IKCIUTyaTallUd M | PEKOHCTPYKLIUH OOBEKTOB; Y MOZETHPOBAHUS, 9KCHEPUMEHTAIBHBIX MIPOCKTHPOBAHUS
PEKOHCTPYKIMU OOBEKTOB OIIK-1.2. YMeHnue pemats 3agau, TEOPETUYECKOr0 U HCCTIeIOBaHUI
IPUPOJ000YCTPONCTBA U CBSI3aHHBIE C YIIPABJIEHHEM IPOLIECCaMH B SKCIEPUMEHTATBHOTO
BOJIONONB30BaHUS 00JIaCTH WHXXEHEPHBIX M3BICKAHHH, HCCTICIOBaHMA MIPH
MIPOEKTHPOBAHUS, CTPOUTEIHCTBA, pernieHnn
IKCIUTyaTallMd U PEKOHCTPYKIUH 00bEKTOB npohecCHOHANBHBIX 33734
MIPUPOA000YCTPOICTBA U BOAOMOIH30BAHUS
Ha OCHOBE HCIIOJIB30BAHUS
€CTeCTBEHHOHAYJHBIX M TEXHUUECKUX HAYK
TIpH COOIOICHUN IKOIOTUIECKOH
0e30macHOCTH M KadecTBa padorT.
3. OIIK-6 |Cnocoben noHNMATD TIPUHIIHITET OIIK-6.1. 3Hanus 1 BIaJCHUE COBPEMEHHOE | IPUHITUT PabOThI II0JI30BATHCSA METOaMHU OLIEHKHU
padoThl HHGOPMAIIMOHHBIX COCTOSIHUE U TCHICHIINU Pa3BUTHUS W3MEPUTENFHBIX TIPHOOPOB, | HK3MEPUTEITHHBIMH apaMeTpOB COCTOSHUS

TEXHOJIOT Ui, HCIIOJIb30BATh
HU3MEPUTENBHYIO U
BBIYHCIIUTEIBHYIO TEXHHKY,
WHPOPMALTNOHHO-
KOMMYHUKAaIIHOHHBIE TEXHOJIOTUH
B ctepe cBoeit mpoeccCHoHaTEHON
JEeATETLHOCTH B 00J1aCTH
TIPUPOJ000YCTPONCTBA U
BOJIONIOJIb30BAHUS

HH(OPMAIMOHHBIX TEXHOIOTH;

OIIK-6.2. YMeHue mpuMeHsTh B
MPAKTUYECKOH ICATENLHOCTH B 00JIACTH
NPUPOI000YCTPOICTBA 1 BOAOIIONB30BAHUS
HaBBIKH pabOTHI ¢ YHUBEPCAIBHBIMH
MaKeTaMH MPUKJIATHBIX IPOrPaMM ISt
PpeIIeHNs YIIPaBIeHYECKUX 3a/1a4.

B TOM YHCIIE III(PPOBHIX,
OCHOBHEIE (pr3mUecKue
napameTpsl Pa3InuHbIX
mporeccoB, pu3myeckne
OCHOBBI TIPOIIECCOB B
obmacti
npoeccroHabHOM
JeATETbHOCTH

mpubopaMu, B TOM JHUCIIE
H(POBEIMH, U3MEPATD U
pacCYHTHIBATH 3HAUCHUS
(hM3MIECKUX BETUYNH,
XapaKTePH3YIOIINX
pasIYHbIE MPOLIECCHI B
obmactu
npoheccHOHATBHOM
JIeATEIbHOCTH

MPOIIECCOB B 00JIaCTH
npodeccroHaIbHOM
JIEATEIHOCTH, B TOM YHCIIE
C TIOMOIIBIO ITUPPOBBIX
YCTpOMCTB




TabOnuia 2

PacnpenesieHne TPy10€MKOCTH IMCIUILNIMHBI 110 BUIaM padoT Mo ceMecTpam

TpyroéMKoCcTh
Bua yueOHo# padoThl yac. B 1.4. o cemecrpam
BCero/* Nel Ne2
OO6mas TpyA10EMKOCTDb JUCIUTIINHBI TI0 y4eOHOMY TIJIaHY 252/0 144 108
1. KonTakTHas padora: 152,65 84,25 68,4
AyauTopHas pabora 152,65 84,25 68,4
8 MOoM yucine:
nexyuu (JI) 68 34 34
npakmuyeckue 3ansmus (113) 50 34 16
snabopamopnvie pabomwi (JIP) 32 16 16
KOHCYIbmayuu nepeo dK3aMeHoM 2 2
KOHMAaKmuasi paboma Ha npomesicymourom koumpoine (KPA) 0,65 0,25 0,4
2. CamocTtosiTesnnasi paéora (CPC) 99,35 59,75 39,6
KOHMPObHAsL paboma 20 10 10
camocmosmenvHoe uzyyeHue pazoenos, CAMono020mosKa
(npopabomka u nogmMopeHue 1eKYuoOHH020 Mamepuana u
mamepuana yueOHUK08 U yueOHslx nocoouil, n0020moseKa K 45,75 40,75 5
1aOOPAMOPHBIM U NPAKMULECKUM 3AHAMUAM, KOLIOKEUYMAM
um.o.)
Iloozomoeka Kk 3K3amMeHy (KOHmpOoib) 33,6 9 24,6
By npomexyro4Horo KOHTpOJIS: 3auer DK3aMeH
* B TOM YHCIIe TPAKTUYECKAasl TIOJITOTOBKA (CM. YICOHBIN IIJIaH).
4.2 Coaep:kaHue TUCHANIMHBI
Tabmuna 3
TemaTnuecknii MIaH y4e0HOM JUCHUIINHBI
AyauTopHasi padora Bueayauro
Ha‘;rcezzﬁzz‘:le(;’zggﬁﬁ‘e’;‘g M | Beero | 1 |m3/C| JP | MKP | pnasn
padora CP
Paznen 1 «Pusnueckre OCHOBEI 57 14 14 6 23
MEXaHUKH
Pasznen 2 «Konebauusa v BOJIHBI» 16 4 4 2 6
Paznen 3 «MomnekynspHas pusuka u 36 8 3 4 16
TEPMOIMHAMHUKA
Paznen 4 «DnekTpuuecTBoy» 34,75 8 8 4 14,75
KonTakTHas paboTa Ha
npoMexyrouHom koHTpoie (KPA) 0,25 0,25
Bcero 3a 1 cemecTp 144 34 34 16 0,25 59,75
Pasnen 5 «Maruetusmy» 38 10 6 8 14
Pasnen 6 «Ontukay 36 10 6 8 12
Paznen 7 «KBanToBas gusuka» 18 8 2 8
Paznen 8 «Anepnas ¢pusukar 13,6 6 2 5,60
KoHcynpTanmu nepes 3K3aMeHOM 2 2
KonraktHas pabota Ha 04 0.4
npomexxyrouHoM KoHTpoJie (KPA) ' ’
Bcero 3a 2 cemecTp 108 34 16 16 2,4 39,6
HToro no aAucuninimye 252 68 50 32 2,65 99,35




Pazgen 1 «duznvyecknue OCHOBbI MEXAHUKW))
Tema 1 «Kunemaruka»
[pemqver ¢uzrku. Metoasl Gu3MIecKoro McciaenoBaHus. Ponb (U3NKK B Pa3BUTHU TEXHUKU W BIHSHUC
TEXHUKU Ha paszBuTve (DrBuKi. MexaHHuecKoe IBWKCHHE KaK MpocTeifinas (opMma JBIDKCHHUS MaTepHHL.
Knaccrueckast mexanuka. [IpocTpaHCTBO M BpeMsi B KJIACCUUECKOM MeXaHUKe. DU3MYECKUE MOJIEIH.
Kunemaruueckoe ommcanve IBkeHHs TOYKH. CKOPOCTh M YCKOPEHHE TPU KPUBOJIMHEHHOM JBHKCHHM.
HopmanbHoe 1 KacaTenbHOE (TaHI€HLMAIBbHOE) YCKOpEeHUs. JIBIKEHHE TOUKU 10 OKPYKHOCTU. BekTopbl
YIJIOBOM CKOPOCTH M YIJIOBOTO YCKOpeHHs. CBsi3b JIMHEHHBIX CKOPOCTEH M YCKOPEHHH C YITIOBBIMU
CKOPOCTSIMH M YCKOPEHUSIMH.
Tema 2 «/Ilunamuka»
Junamuka. Mexannueckas cucrema. Cina. Macca u umimyise. CoBpeMeHHast TpakToBKa 3akoHOB HbroToHa.
Cunbl B MexaHuke. VIMITylIbC CHCTEMbl MaTEpUAIBHBIX TOYEK. 3aKOH COXpaHEeHHs UMITyibca. O000IeHHas!
¢dopmympoBka |l 3akona Hetotona. 3akoH BcemupHoro taroteHus. LleHTp macc mexaHMuecKou
CUCTEMBI, 3aKOH JIBIKEHU LIEHTpa Macc. J[BH>KEHHE Tell ¢ IEPEMEHHOM MacCOM.
Tema 3 «DHeprus»
OHeprusi Kak yHHMBEpCaIbHAs Mepa pa3inuHbIX (POpM JBIDKEHMS WU B3auMoJeicTBUs. PaboTa CHIIbL
KoHcepBaTvBHBIE M HEKOHCEpBATHBHBIE CHIIBI. MoOmHOCTh. KuHeTnueckas sHEprusi MeXaHM4eCKOU
cuctembl. [loTeHnmanbpHast sHeprust. 3aKOH COXpaHEHUs SHEPTUH B MEXaHUKE. Y Iapbl.
Tema 4 «/luHaMKKa BpalIaTeIbHOTO JBIKEHUSD)
Mowment wunepuuu. Teopema Illteiinepa. MomeHT cuibl. OCHOBHOE YpaBHEHHE JIUHAMUKHU
BpaIaTeIHbHOTO JBIKCHHS TBEPAOTO Tenma. KuHeTmdeckas SHEpruisl BPAIAOMIErocss U KaTsIIerocs
TBepAoro Tena. PaboTa npy BpalareIbHOM JIBIDKEHUH.
Tema 5 «MomMeHT uMnyJbca
MOMEHT UMITyJIbCa MaTE€PUATbHOM TOYKH, MEXAaHHUYECKOW CHCTEMBbI U Tejla. 3aKOH COXpPAaHECHUS
MOMeHTa umnyibca. OCHOBHOE YpaBHEHHE AMHAMUKH BpaIaTeIbHOTO ABUKEHHS TBEPAOTO Teja B
0000IIIEHHOM BUIIE.
Tema 6 «Jlepopmarus TBEpAOTO TEa»
Hedbopmarus B TBepaom tene. 3akoH ['yka. Koaddunment Ilyaccona. Jlmarpamma pacTspkeHUsI.
Tema 7 «MexaHuKa XKUIKOCTEH U ra3oBy
I'uapocratnka Heckumaemoit >kuakocTH. [laBmeHue cromda skumkoctd. Cuma Apxumena. Y cCinoBus
wiaBanus Tell. CTalMoOHApHOE TEYEHHE WICATbHOM JKUAKOCTU. YpaBHEHHE HEPa3pbIBHOCTH.
VpaBuenue bepuymnu. Bsskocte skuakoctd. Pexxumbl Tewenuws. Yucno PeitHonbaca.  Metossl
oTpeieNieHus BA3KOCTH.

Pasnen 2 «KonebaHus U BOJTHBI
Tema 1 «"apMoHHUEeCKHE KOJICOaHUSD»
Knaccudukanus xonebanuii. YpaBHeHHE rapMOHUYECKUX KoJeOaHuil. MexaHndyeckue KojeOaHus.
Oueprus konebanuil. [luddepeHumanmsHoe ypaBHEHHE TapMOHMYECKUX KojeOaHwil. MasTHUKU.
CBoOoHbIe 3aTyxatolue Konebanus. BeiHykaenHbie konebanus. Pesonanc.
Tema 2 «BoaHb»
BonnoBoe nBuxenwue. [Inockas rapmoHuueckas BojHa. J[JMHa BOJHBI, BOJHOBOE YHCIO, (a3zoBast
CKOPOCTh. YpaBHEHHUE BOJHBIL.

Pa3nen 3 «MonekymnspHas GpuU3MKa U TEPMOTUHAMUKAY
Tema 1 «MonekynspHO-KMHETUUYECKAS TEOPUS»
CrartucTuaecknii 1 TepMOI[I/IHaMI/ILIeCKI/Iﬁ MCTOJbI HCCICOOBAHMAA. OcHoBHOE YpPaBHCHHUC MOJICKYJIIPHO-
KHHETHYECKOM TEOPHUH HJACAIIbHBIX T'a30B. TeMnepaTypHaﬁ nIKajia HGHBCI/IH n KenpBuHa. Cpezu{;m
KUHCTHYCCKAA SHEPIrusd MOJICKYIL. MOJ'ICKYJ'ISIPHO'KI/IHCTI/I‘IGCKOG TOJIKOBAaHHE a0COIIOTHOM TEMIICPATYPEIL.
PaCHpeI[CJ'ICHI/IC MakcBeniaa MOJICKYJI HJCAaJIbHOTO Ta3a. Pacnpez[eneHI/Ie BOHBHMaHa n
6apometpuyeckas popmyia. CpeaHee YUCIO CTOJIKHOBEHUH 1 CpeiHAs ATTMHA CBOOOIHOTO Mpobera.
Tema 2 «TepmoauHamMuka
TepMO,Z[I/IHaMI/IqCCKI/IC apamMcCTphbl. TepMOI[I/IHaMI/I‘-ICCKOC paBHOBECHUC W TIpOLECC. ypaBHCHI/IC
COCTOAHUA HACAJIBHOI'O rasa. I/I3OHpOI_IeCCBI. HepBoe Ha4yaJl0 TCPMOIAWMHAMHKHU. Pabora raza.
TemnooOMeH, KOIMYECTBO TeMIOTh. BHYTpeHHSs sHeprust uaeaabHoro rasa. Yucno creneHeil cBOOOIBI.
HpI/IMeHCHI/IC nepBoro Havdajla TCPMOAWMHAMUKH K HU30IMpOLECCaM. AIH/Ia6aT'I-[BII>'I rpomecc.
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TermmoemkocTb. YpaBHenue Maiiepa. Koaddmment Ilyaccona. [Tomutponnsiii mporecc. [IMKIbL
Tepmuueckuit KI1/] upxna. TennoBble qpuraresnu, Xoaoauibabie MamHbl. Teopema Kapno. LHukn Kapro u
ero kILja Bropoe Hadanmo tepmomumHamuku. OOpaTiMble UM HEOOpPAaTUMBIC TPOLECCHL. DHTPOIIMSL
HepagsenctBo Knaysuyca. OrmnpezeneHre SHTPOITMKM PAaBHOBECHOM CHUCTEMBI Yepe3 TEPMOJAMHAMHUYECKYIO
BEpOATHOCTH  Makpocucrembl. Teopema Hepucra-Ilmanka. Cuabl ¥ NOTEHIMAIbHAT — SHEPTHS
MEKMOJIEKYJSIPDHOTO  B3aUMOJCHCTBYA. YpaBHeHue Ban-nep-Baanbca. M3orepmbl Ban-nep-Baansca u
AKCIEPUMEHTAJIbHBIE U30TEPMBI.

Tema 3 «SIBieHUs mepeHoca»

SBnenue nepenoca. Jud¢ysus, TEmIonpoBoIHOCTb, BHYyTPEHHEE TPEHHE.

Paspnen 4 «OnekrpuuecTBo»
Tema 1 «OCHOBBI AIEKTPOCTATUKI
DNeKTpUYecKue 3apsAlibl. 3aKOH COXpaHeHHs 3apsaoB. BzaumoneiictBue 3apsaoB. 3akon Kymona.
DNEeKTPOCTaTUUECKOE T0JIE, €r0 XapaKTEePUCTUKU. DKBUIOTEHIMAIBbHBIE TIOBEPXHOCTH U CUJIOBBIE
JIMHUM  DJIEKTpOoCcTaThdeckoro mons. [lpuHmmn cynepnosunmu  noisieid.  [lotok  BekTopa
HaNpsDKEHHOCTH dJieKTpocTaTtudeckoro nosst. Teopema T'aycca (ans Bakyyma). IloTeHumanbHbIN
XapakTep aneKkTpoctathueckoro noss. [lonstue morennuana. Pacuer paboThl npu nepeMerieHuu
3apsa B ANeKTpocTtathyeckoMm moje. llupkynsuus BekTopa E 3JIEKTPOCTaTUYECKOTO TOJIS.
Omnpenenenrne pa3HOCTH MOTEHIHMAIOB B 3JEKTPOCTATHUYECKOM Iosie. CBsi3b HAINpPSKEHHOCTH U
noTeHuuana. ['pagueHt noTeHuuana.
Tema 2 «IIpoBOIHHUKH B 2JIEKTPUYECKOM IOJIEN
[IpOBOJHUKM B 3JIEKTPOCTATHYECKOM TIojle. PaBHOBecHMe 3apsl0B B IMPOBOJHUKE. EMKOCTH
MIPOBOJHUKOB M  KOHAEHcAaTopoB. CoenuHEHHs KOHJIEHCATOPOB. OHEPrus 3apsHKeHHOTo
KOHJIGHCATOpa. DHEPrus dJIEKTPOCTaTHUeCKOro nojsi. O0beMHas TUIOTHOCTh YHEPTUH TTOJISL.
Tema 3 «/IM3IEKTPUKH B AIEKTPUUECKOM TOJIE»
Tuner qusnektpuxos. [lonspuzanns AMAIEKTPUKOB U €€ BUABL. [[0apHU30BaHHOCTD IUAJIEKTPUKOB.
JlusnekTpuueckass BOCIPUMMYMBOCTD M IMPOHHUIIAEMOCTb. BEKTOp 3JEKTPUYECKOTO CMELIECHHUS.
CBoOoanbie U CBsA3aHHBIC 3apsnbl. Teopema ["aycca mist mosns B audnekTpuke. CEerHETOANEKTPHUKHY.
DIEeKTpUYECKOE I0JI€ B OJHOPOJHOM TUAIEKTPHKE.
Tema 4 «I1oCTOSIHHBIN PTEKTPUUECKUNA TOK»
[ToCTOSIHHBIN 2NEKTPUYECKUN TOK, YCIOBHUS €ro CYHIECTBOBAHUS M OCHOBHBIE XapaKTEPUCTHUKHU.
Croponnue cuibl. [lonstue DC u Hanpsiokenus. CONnpoTUBICHUE MPOBOJIOYHOTO MPOBOJHHUKA.
CoenuHeHns NpoOBOAHUKOB. TemmeparypHas 3aBUCUMOCTb CONPOTHUBIICHHS M €€ KaueCTBEHHOE
oObsicHeHue. CBepxXmpoBOAUMOCTb. 3akoH OMa B HHTErpalbHOM Qopme Uisi OAHOPOIHOTO U
HEOTHOPOJHOTO YYaCTKOB IeNH, s moHou nenu. [Ipasmia Kupxroda. 3akon JIxoyns — Jlenna B
uHTerpayibHOM (popme. MonrHocTh ToKa. 3akoH Oma u JIxoyna — Jlenna B muddepeHunanbHon
dbopme. DnexTpuueckuili Tok B Merawiax. Kiaccuueckass Teopusi 3leKTponpoBogHOCTUH. Tok B
BaKyyMe. DMUCCHS IEKTPOHOB. ['a30BbIe pa3psiabl.
Tema 5 «DnemMeHTbI (PU3UKHU TBEPJOTO TEIA»
[TonynpoBoanuku. 3oHHass Teopus TBepAoro tena. CoOCTBEHHas M HpPUMECHas MPOBOAMUMOCTD
MOJIYIPOBOJIHUKOB. J(nox.

Paszpnen S «Marnetuzm»
Tema 1 «Maraurocratuka»
MarsuTtHO€E I0JIE U €r0 XapaKTEepUCTUKU. Makpo- U MUKpPOTOKH. Bo3zielcTBre MarHUTHOTO IOJIA
Ha PaMKy C TOKOM M Ha MNpPSIMOJMHEMHBIA NPOBOJHUK ¢ TOKOM. CHWIIOBBIE JMHMM MarHUTHOMN
nHayknuyd. CuioBas KapTMHAa MAarHUTHOTO IO NPSIMOJIMHEMHOTO IPOBOJHUKA C TOKOM H
KpyroBoro BuTKa. IIpyHIMI cymepno3nuuyu MarHUTHBIX nosied. 3akoH buo — Caapa — Jlamnaca.
Bo3snelictBue MarHuTHOro mossi Ha JBKymuics 3apsan. Cuna Jlopenuna. J[Bmxenue 3apsna B
MarHutHoM mnosie. Dddekr Xomna. BuxpeBoil xapakrep marHuTHoro mousis. Teopema ['aycca u
TEOpEMa O LUPKYJISALUN BEKTOpPa MarHUTHOW MHIYKIMH (B BaKyyMe).
Tema 2 «MarauTHoe 1osie B BELIECTBE»
Hamaranuusanue maraeTukoB. Halpsyk€eHHOCTb MarHUTHOTO IT0JIs. MarHuTHas IPOHULIAEMOCTD U
MarHuTHas BOCHPUUMYUBOCTh. JIMaMarHeTHKH, I[apaMarHeTUKu U ¢eppomarHeTuku. Cs3b
BeKTOpoB B 1 H. 3aK0H NOJHOTO TOKA JJIs1 MarHUTHOTO 10JI B BenlecTBe. TeopeMa 0 LUPKyIAIuu
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BekTopa H.

Tema 3 «DnexkTpoMarHuTHasT UHAYKIIHS

OnextpoMarHuTHass MHAYKUUA. DJC MHAYKIMM B MOABMKHBIX M HEIMOJBMKHBIX IPOBOJHMKAX.
Bpamenue pamMku B MmarHuTHOM nojie. Toku @yko. Camonnaykius. THIyKTUBHOCTh IIPOBOIHUKA.
3akon Jlenna. B3anmuas uanyknus. Tpanchopmaropsl. PaboTa mo mepemenieHnto MpoBOTHUKA C
TOKOM B MarHUTHOM II0Jie. DHEpPruss MarHUTHOTO 1Moyl B cojeHouzae. llnoTHocTe 3Hepruu
MarHUTHOTO HOJIS.

Tema 4 «YpaBHenust Makcaeiia»

Buxpeoe anexrpuueckoe nosie. Tok cmemenus. Cucrema ypaBHeHU MakcBeiia B UHTErpaibHON
dopme.

Tema 5 «DnexTpoMarHuTHbIE KOJIEOAHUSI U BOJIHBD)

KoneGarenbupiit  kouTyp. IIpeoOpa3oBaHume »SHEpPruM Ha pPa3IMYHBIX JSTamax KoJeOaHWMs.
HMuddepennnansupie ypaBHEHUSI CBOOOTHBIX HE3aTYXAIOMIMX U 3aTyXalOUMX KOJeOaHUN B HEM U
ux pewmenus. [luddepeHunanbHoe ypaBHEHHME DSJIEKTPOMATHUTHOW BOJHBI M €ro pelleHue.
Ckopocte  pacmpocTpaHeHuss  BOJHBL ~— Bektop — Ymosa-lloitHTHHrA. DHepreTUYecKre
XapaKTEPUCTUKH 3JIEKTPOMArHUTHBIX BOJH. [lIkana 3eKTpoOMarHuTHBIX BOJIH.

Paszpnen 6 «Ontuka»
Tema 1 «I'eomerpuyeckas onTuka»
Onruka. 3akoHbI reoMeTpruyYecKoil onTuky. [losiHOE BHYyTpeHHee oTpaxkeHue. JIMH3bI.
Tema 2 «aTepdepenus BoIH»
WuTtepdepenius ceera. YcinoBusi BOSHUKHOBEHUS MHTephepeHuu. MeTo1 BEKTOPHOM JuarpamMmmbl
JUTSI CJTIOKEHUS IBYX WJIM HECKOJIbKUX BOJH. [IpuHuinm mosydenus nHTepGEpEeHIIMOHHOW KapTHHBI.
VYcinoBus MakCUMyMOB 1 MUHUMYMOB. Pa3HocTh ¢a3 u pa3HocTh xona. MHTepdepeHurs B TOHKOR
mnenke. Konpna HeroToHa.
Tema 3 «/Iudpaxius BoIH»
Hudpakuus cBera. [lpunmun [roiirenca-®Openens. 3oupl Openens. Judpakmus Ha Kpyriom
otBepctuu. Judpakmus Ha mpmHHONW menu. {udpaknuonHas pemetka. [J1aBHbIe MaKCUMYyMBI.
I'maBHBIC MUHUMYMBI. Pa3zpematomas criocoOHOCTb.
Tema 4 «[Tonspuzarus BoJH»
[TonspuzoBanubiii cBer. Bumbl momsipmzanuu. CrocoObl MOMYYEHHS IMOJSIPU30BAHHOTO CBETA.
[IpoxoxkaeHne ecTeCTBEHHOTO CBETa 4epe3 NoJsipu3arop U aHanuzatop. [loBopoT miockoctu
nonspusauuu. llosnsgpusanus cBera NpH OTPAKEHUU W NPEIIOMIIEHUM Ha TPaHULE JAUDJIEKTPUKOB.
3akoH bproctepa. J[BoitHOE TydenpenomMieHue.
Tema 5 «KBaHTOBBIE CBOWCTBA AIIEKTPOMATHUTHOTO U3ITyYCHHUSI
KopryckynsipHO-BOTHOBOM Jtyanu3m cBeta. KBaHT cBeta. DHeprus U uMIysibc ¢potoHa. BHemHwmit
dbotorddexr. CeroBoe nasnenue. OnbiThl JIebenera. Dddexkr Komnrona. TermmoBoe u3mydeHue.
3akon Kupxroda. AGcomotHo uyepHoe Teno. 3akoH Credana-bonbumana. 3akon Buna. TemnoBoe
n3nydyenue. @opmyna Ilnanka. Pacnpenenenue sHepruu B CEKTPe U3IYYEHHS 110 YACTOTE U JUIMHE
BOJIHBI.

Pa3nen 7 «KBanToBas Gpusuka
Tema 1 «CtpoeHue atomay
Mogens aroma Tomcona. OmnbiTel 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 «OneMeHTB KBAHTOBOM MEXAHUKI
BonHoBble cBolicTBa MukpouacTull. [[yinHa BosiHbl e bpoiins u ee cBolicTBa. BosHOBas GyHKIMS.
CoortHouieHue HeonpeaeneHHocTel [ eitzendepra. Ypasuenue Llpenunrepa.
Paznen 8 «Snepnas puznka»
Tema 1 «Slapo u saepHbIe peakun»
CoctaB aTOMHOTO sijipa. XapaKTepUCTUKU sapa. SaepHble CHiibl. DHeprusi cBsi3u sapa. Jledext
Macc. DHepretudeckuil apdexr suepHoit peakuuu. PagroakTHBHOE M3ITydeHHE U €r0 BUIbI. 3aKOH
paaMoakTUBHOTO pacnaja. SnepHele peakuuu. J[enenme sanep. Cunres supep. llonsarue o
JO3UMETPUU U 3aLIUTE.
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4.3 Jlekuuu/nadopaTopHbie/IpakTH4YecKne/ 3aHATHS

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

dDopMupyeMble B Koa-Bo
Ne u Ha3BaHMe JeKnmii/ KOMHETEHIMH | ourpoan uacoB/
Ne Ha3zBanue M3 HHX
i T, T JIa00paTOpHBIX/ NPaKTH1eCKUX HOI0 T
3aHATHH Meponpus cKast
THS HO}I]I;(;TOB
1. Pa3nen 1. «®usnyeckue OCHOBBI MEXaHHUKID) 34/0
Tema 1. Jlexus Ne 1.1 «Kunemaruka» | YK-1 (YK-1.1, 2
«Kunemaruka» (c mpuMeHeHneM VYK-1.2);
MYJIbTUMEAUIHOTO OIIK-1 (OIIK-
000pyTOBaHMs) 1.1, OTIK-1.2)
[Mpaktuueckoe 3ausitue Ne 1.1 | YK-1 (VK-1.1, | Pemenune 2
«Kunemarukay (¢ YK-1.2); 3a1a4
MIpUMEHEHHEM LHU(PPOBBIX OIIK-1 (OIIK-
YCTPOMCTB 00pabOTKH 1.1, OIIK-1.2)
JTAHHBIX )
Tema 2 Jlexus Ne 1.2 «/Iunamuka» (¢ | YK-1 (YK-1.1, 2
«/lmHaMuKa MpUMEHEHHEM YK-1.2);
MYJIbTUMETUNHOTO OIIK-1 (OIIK-
000pyI0BaHN) 1.1, OIIK-1.2)
[Tpaktrnueckoe 3anstue Ne 1.2 | VK-1 (YK-1.1, | Pemenue 2
«lunamukay (¢ npumerennem | YK-1.2); 3a1a4
U (POBBIX YCTPOUCTB OIIK-1 (OIIK-
00pabOTKH JaHHBIX) 1.1, OIIK-1.2)
Tema 3 Jlexus Ne 1.3 «Oneprus» (c VYK-1 (YK-1.1, 2
«OHEpTUs» pUMEHEHUEM VK-1.2);
MYJIbTUMEAUINHOTO OIIK-1 (OIIK-
000pyI0BaHN) 1.1, OIIK-1.2)
[Tpaktnueckoe 3anstue Ne 1.3 | VK-1 (YK-1.1, | Pemenue 2
«OHeprus» (¢ mpuMeHEeHUEeM VK-1.2); 3a/1a4
U (PPOBBIX YCTPOUCTB OIIK-1 (OIIK-
00pabOTKU JAHHBIX) 1.1, OTIK-1.2)
Tema 4 Jlexums Ne 1.4 «lunamuka YK-1 (VK-1.1, 2
«/IlmHaMuKa BpamareabHoro apmwkeHus» (¢ | YK-1.2);
BpaIllaTEILHOTO IIPUMEHEHUEM OIIK-1 (OIIK-
JIBUKECHUS MYJIbTUMEAUIHOTO 1.1, OIIK-1.2)
000pynoBaHus)
[Ipaktuyeckoe 3anstue Ne 1.4 | YK-1 (VK-1.1, | Pemenue 2
«/lunamuka BpamareabHOTo YK-1.2); 3a1a4
JIBUKEHHSD (C TPUMEHEHHEM OIIK-1 (OIIK-
U(PPOBBIX YCTPOUCTB 1.1, OIIK-1.2)
00pabOTKU JAHHBIX)
Tema 5 «Mowment | Jleknus Ne 1.5 «MomeHT VYK-1 (YK-1.1, 2
HUMITYJIBCa UMITYJIbCa» (C MPUMEHEHUEM YK-1.2);
MYJIbTUMEIUINHOTO OIIK-1 (OIIK-
000pynoBaHus) 1.1, OIIK-1.2)
[Ipaktuyeckoe 3anstue Ne 1.5 | YK-1 (VK-1.1, | Pemenue 2
«MoMeHT uMmynbcay (¢ VYK-1.2); 3amay
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dopMupyeMble B Koa-Bo
Ne u Ha3BaHMe JeKnmii/ KOMHETEHIMH | ourpoan uacon/
Ne Ha3Banue M3 HUX
u/n pasneiin, zembs JIa00paTOpPHBIX/ NPaKTHECKUX HOT0 T
3aHATHH Meponpus cKast
THSI NOATOTOB
Ka
NPUMEHEHHEM ITUPPOBBIX OIIK-1 (OIIK-
YCTPOMCTB 00pabOTKH 1.1, OIIK-1.2)
JTAHHBIX )
Tema 6 Jlexums Ne 1.6 «ledpopmarmus | YK-1 (VK-1.1, 2
«dedopmanus TBEPJOTO Tena» (C YK-1.2);
TBEPAOTO TEIa» MIPUMEHEHUEM OIIK-1 (OIIK-
MYJIbTUMEIUHHOTO 1.1, OIIK-1.2)
000py10BaHUSA)
[Tpaktuueckoe 3ausitue Ne 1.6 | YK-1 (VK-1.1, | Pemenne 2
«Jlepopmanus TBepaoro tenay | YK-1.2); 3a1a4
(c npumeHeHneM HU(PPOBBIX OIIK-1 (OIIK-
YCTPOMCTB 00pabOTKH 1.1, OIIK-1.2)
JTAHHBIX )
Tema 7 Jlextmg Ne 1.7 «Mexanuka YK-1 (YK-1.1, 2
«MexaHnka KUAKOCTEN U ra3oB» (¢ YK-1.2);
KUJIKOCTEN U NIPUMEHECHUEM OIIK-1 (OIIK-
ra3oB» MYJIbTHMETUIHOTO 1.1, OTIK-1.2)
000pyI0BaHNSA)
[Tpaktrnueckoe 3anstue Ne 1.7 | VK-1 (YK-1.1, | Pemenue 2
«MexaHuKa KAIKOCTEA 1 YK-1.2); 3amay
razoBy (C MpUMEHEHUEM OIIK-1 (OIIK-
U(PPOBBIX YCTPOUCTB 1.1, OIIK-1.2)
00pabOTKN JAHHBIX)
Tema 1. Jlaboparopnas pabota Ne 1.1 OIIK-6 (OIIK- | 3amwurta 2
«Kunemartuka «M3yuenune mBmxenns tenamo | 6.1, OIIK-6.2) | maGoparo
Tema 2 HAKJIOHHOM MIIOCKOCTH» UITU PHBIX
«Iunamuka» «3yueHne 3aKOHOB pabort
Tema 3 MPSAMOJIMHEHHOTO JIBU>KEHUS U
«OHeprus» CBOOOJHOTO MaJCHUS Ha
MaliHe ATBYa» WU
«3yueHne KUHEMaTUKH U
JTUHAMHKHU TOCTYNATEIbHOTO
IBUKEHUS» WK «V3mepenue
kod(dureHTa TpeHus
KayeHUs» (C MpUMEHEHUEM
U(POBBIX YCTPOICTB ISt
MOJIy4eHUs] U 00pabOTKH
JKCIIEPUMEHTATBHBIX JTaHHBIX)
Tema 4 JlaGopatopHas paborta Ne 1.2 OIIK-6 (OIIK- | 3amura 2
«/lunamuka «M3yueHue 3akoHa 6.1, OIIK-6.2) | mabopato
BpalaTeaIbHOro COXpaHEHMs SHEPTUH C PHBIX
TIBUKCHUS MOMOIIBIO MasiTHUKA pabot
Tema S «Moment | Makcsenna» i «M3ydenune
UMITYJIbCa» OCHOBHOT'O 3aKOHA JMHAMHUKHI
Tema 6 BpaIaTEeIbHOTO JABWKEHUS C
«dedpopmanus MOMOIIBIO MasITHUKA

TBCPAOTO TCIIa»

O6epbeka» (c mpUMEeHEHHEM
U(PPOBBIX YCTPOUCTB JUISI
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dDopmupyembie B Kou-Bo
Ne u Ha3BaHMe JeKnmii/ KOMHETEHIMH | ourpoan uacon/
Ne Ha3Banue M3 HUX
u/n T, TR JIa00paTOpPHBIX/ NPaKTHECKUX HOT0 T
3aHATHH Meponpus cKast
THSI NOATOTOB
Ka
HOJTy4eHUsI 1 00pabOTKH
IKCIIEPUMEHTAIBHBIX JTAHHBIX)
Tema 7 JlaGoparopnas padota Nel.3 OIIK-6 (OIIK- | 3amwura 2
«MexaHuKa «Omnpenenenue kodpdumnuenta | 6.1, OIIK-6.2) | maboparo
KUJKOCTEH U BSI3KOCTH KHUJAKOCTH METOJIOM PHBIX
ra3oB» TEUYCHHS Yepe3 Y3KHU KaHa) pabor
wm «OnpeneneHue
Kod(duieHTa BA3KOCTH
KHUIKOCTH METOJIOM
MQTAFOIIET0 MTapUKay WITH
«Omnpenenenue kodpduimenta
BSI3KOCTHU BO3JIyXa» (C
PUMEHEHHEM ITU(POBBIX
YCTPOMCTB JI MOTYUYECHUS U
00paboTku
IKCIIEPUMEHTATHHBIX JTAHHBIX)

2. Paznen 2. «KoyrebaHust M BOJHBI 10/0
Tema 1 Jlexmms Ne 2.1 VYK-1 (YK-1.1, 2
«"apmonnyeckue | «['apmonmueckue koaebanms» | YK-1.2);

KOJICOaHUS (c mpuMeHEeHUEM OIIK-1 (OIIK-
MYJIbTUMEIMHHOTO 1.1, OIIK-1.2)
000pyI0BaHNS)
[Tpaktrnueckoe 3anstue Ne 2.1 | VK-1 (YK-1.1, | Pemenue 2
«["apmonnyeckue konebanus» | YK-1.2); 3amay
(c npumeHeHneM HUQPPOBBIX OIIK-1 (OIIK-
yCTpOMCTB 00paboTKN 1.1, OIIK-1.2)
JTAHHBIX)
Tema 2 «Bomuey | Jlekius Ne 2.2 «Bomsb» (€ YK-1 (VK-1.1, 2
IPUMEHCHHEM VK-1.2);
MYJIbTUMEAUINHOTO OIIK-1 (OIIK-
000pyI0BaHNN) 1.1, OIIK-1.2)
[Ipaktuueckoe 3anartue Ne 2.2 | YK-1 (YK-1.1, | Pemenue 2
«BousHB (¢ MPUMEHEHHEM VK-1.2); 3a/1a4
U(GPOBBIX YCTPOUCTB OIIK-1 (OIIK-
00pabOTKN JAHHBIX) 1.1, OIIK-1.2)
Tema 1 Jlaboparopnas pabota Ne 2.1 OIIK-6 (OIIK- | 3amwura 2
«["apmonmnyeckue | «/3yueHue cBOOOIHBIX 6.1, OIIK-6.2) | mabopato
KoJieOaHus» KOJIe0aHU MPY>KUHHOTO PHBIX
Tema 2 «Bonub» | MasTHUKa» uinu «OmnpenencHne pabot

MIPUBEAEHHON JUITMHBI
(GU3UUECKOTO MAaATHUKA U
YCKOPEHUS CHIIBI TSKECTH
win «V3yueHne BOJTHOBBIX
SIBIICHUH HA TIOBEPXHOCTH
BOBI» Wi «3yuenue
3BYKOBBIX BOJIHY» HJIU
«M3ydyenue coOCTBEHHBIX
K0JIeOaHUH CTPYHBD» (C

13




dopMupyeMble

KoJa-Bo

Bun
Ne u Ha3BaHMe JeKnmii/ KOMHETEHIMH | ourpoan uacon/
Ne Ha3Banue M3 HUX
u/n T, TR JIa00paTOpPHBIX/ NPaKTHECKUX HOT0 T
3aHATHH Meponpus cKast
THSI NOATOTOB
Ka
PUMEHEHHEM ITU(POBBIX
YCTPOMCTB JI MOJYUYECHUS U
00paboTku
IKCIIEPUMEHTAIBHBIX JIAHHBIX)
3. Paznen 3. «MonekymsipHas pusrka u 20/0
TEPMOTUTHAMHKAY
Tema 1 Jlexus Ne 3.1 VYK-1 (YVK-1.1, 2
«MonekynspHo- | «MonekynsipHo-kuHeTnueckas | YK-1.2);
KMHETHUYECKas Teopus» (C IPUMEHEHUEM OIIK-1 (OIIK-
teopusi» (MKT) MYJIbTUMEIUINHOTO 1.1, OIIK-1.2)
000py10BaHNSA)
[Mpaktuueckoe 3ansitue Ne 3.1 | YK-1 (VK-1.1, | Pemenne 2
«Monekynspao-kuderndeckas | YK-1.2); 3aaa4
Teopus» (C MPUMEHEHUEM OIIK-1 (OIIK-
IU(QPOBBIX YCTPOMCTB 1.1, OTIK-1.2)
00pabOTKN JAHHBIX)
Tema 2 Jlextmust Ne 3.2 «OcHOBEI YK-1 (YK-1.1, 2
«Tepmonunamuka | TepmoanHaMuku. [lepsoe YK-1.2);
» Ha4yaJI0 TEPMOIMHAMHUKI (C OIIK-1 (OIIK-
IPUMEHCHHEM 1.1, OIIK-1.2)
MYJIbTUMEANIHOTO
000pyI0BaHNS)
[Tpaktrnueckoe 3anstue Ne 3.2 | VK-1 (YK-1.1, | Pemenue 2
«Monekynspao-kuHerndeckas | YK-1.2); 3a1a4
Teopus» (C IPUMEHEHUEM OIIK-1 (OIIK-
U (PPOBBIX YCTPOUCTB 1.1, OIIK-1.2)
00pabOTKH JaHHBIX)
Jlexumst Ne 3.3 «Btopoe u YK-1 (VK-1.1, 2
TPeThEe HAYalIo VK-1.2);
TepMOJIMHAMUKH. PeanbHbie OIIK-1 (OIIK-
rasph» (C MpUMEHEHUEM 1.1, OIIK-1.2)
MYIbTUMEAUMHOTO
000pyoBaHus)
[Ipaktnueckoe 3anarue Ne 3.3 | YK-1 (YK-1.1, | Pemenue 2
«BTopoe u TpeThe Havao VK-1.2); 3a/1a4
TepMOJAHAMUKHU. PeanbHbie OIIK-1 (OIIK-
rasph» 1.1, OIIK-1.2)
Tema 3 «SIBnenns | Jlekmus Ne 3.4 «SIBnenus VYK-1 (YK-1.1, 2
repeHoca» nepeHoca (c mpuMeHeHHEeM YK-1.2);
MYJIbTUMEIUINHOTO OIIK-1 (OIIK-
000pyI0BaHU) 1.1, OTIK-1.2)
[Ipaktuyeckoe 3anste Ne 3.4 | YK-1 (VK-1.1, | Pemenue 2
«SIBnenus nepeHocay (¢ VK-1.2); 3a;ay
IPUMEHEHHEM I (PPOBBIX OIIK-1 (OIIK-
YCTPOMCTB 00paboOTKH 1.1, OIIK-1.2)
JTAHHBIX )
Tema 1 Jlaboparopnas pabota Ne 3.1 OIIK-6 (OIIK- | 3amwra 2
«MounekynspHo- | «OnpezneneHue OTHOLIEHHUS 6.1, OIIK-6.2) | mabopato
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dopMupyeMble B Koa-Bo
Ne u Ha3BaHMe JeKnmii/ KOMHETEHIMH | ourpoan uacon/
Ne Ha3Banue M3 HUX
u/n T, TR JIa00paTOpPHBIX/ NPaKTHECKUX HOT0 T
3aHATHH Meponpus cKast
THSI NOATOTOB
Ka
KHHETUYCCKas TEIUIOEMKOCTEH BO3/IyXa IpH PHBIX
teopus» (MKT) IIOCTOSIHHOM JIaBJICHUH U pabor
Tema 2 MOCTOSTHHOM 00bEeMeE» WU
«Tepmomunamuka | «OnpeneneHue
» YHUBEPCAIbHOM ra30BoH
MIOCTOSIHHOWY WJIN
«HccienoBanne
M30TPOIIECCOBY (C
PUMEHEHHEM ITU(POBBIX
YCTPOMCTB Ui MOJTYUYECHUS U
00paboTku
IKCIIEPUMEHTAIBHBIX JIAHHBIX)
Tema 3 «SfBnenus | Jlabopatopuas padora Ne 3.2 OIIK-6 (OIIK- | 3amwura 2
MIEPEHOCa «HMccnenoBanue termoemkoctu | 6.1, OIIK-6.2) | maboparo
TBEPOTO TEJIa» WIIN PHBIX
«Omnpenenenue koddduimenTta pabot
TETUTOTIPOBOHOCTH BO3IyXa»
(c mpumeHeHneM U(PPOBBIX
YCTPOMCTB /I MOJTYUYECHUS U
00paboTku
9KCIEPUMEHTAJIbHBIX TAHHBIX)

4, Pazaes 4. «OneKTpUUECTBOY 20/0
Tema 1 «OcuoBel | Jlexmust Ne 4.1 «OCHOBEI YK-1 (YK-1.1, 2
ANEKTPOCTATUKW» | AIEKTPOCTATUKNY (C YK-1.2);

pUMEHEHUEM OIIK-1 (OIIK-
MYJIbTUMEAUHHOTO 1.1, OIIK-1.2)
000py10BaHNSA)
[Tpaktrnueckoe 3anstue Ne 4.1 | VK-1 (YK-1.1, | Pemenue 2
«OcHoBbI 3ekTpoctatukn» (¢ | YK-1.2); 3a/1a4
IpUMEHEHHEM IU(POBBIX OIIK-1 (OIIK-
YCTPOHCTB 00pabOTKH 1.1, OIIK-1.2)
JAHHBIX)
Tema 2 Jlexumst Ne 4.2 «IIpoBomgauku u | YK-1 (VK-1.1, 2
«IIpoBOTHUKH B JUDJICKTPUKU B | YK-1.2);
3JIEKTPUYECKOM anektpudeckom  mone» (¢ | OIIK-1 (OIIK-
oJjie» IPUMEHEHUEM 1.1, OTIK-1.2)
Tema 3 MYJIbTUMEAUMHOTO
«/laneKTpuKu B | 000pyIOBaHMs)
ANEKTPUUIECKOM [Ipaktuueckoe 3anatue Ne 4.2 | YK-1 (YK-1.1, | Pemenue 2
oJyie» «[IpoBoauuku u quasektpukd | YK-1.2); 3a1a4
B DJIEKTPUYECKOM T0JIe» (C OIIK-1 (OIIK-
IPUMEHEHHEM IIU(PPOBBIX 1.1, OIIK-1.2)
yCTPOMCTB 00paboTKH
JTAHHBIX )
Tema 4 Jlexumst Ne 4.3 «Ilocrosiuubiit | YK-1 (VK-1.1, 2
«ITocTosiHHBIN JJIEKTPUYECKUN TOK» (c | YK-1.2);
JIIEKTPUYECKUI IIPUMEHEHUEM OIIK-1 (OIIK-
TOK» MYJIBTUMEAUIHOTO 1.1, OIIK-1.2)
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dopMupyeMble B Koa-Bo
Ne u Ha3BaHMe JeKnmii/ KOMHETEHIMH | ourpoan uacon/
Ne Ha3Banue M3 HUX
u/n pasneiin, zembs JIa00paTOpPHBIX/ NPaKTHECKUX HOT0 T
3aHATHH Meponpus cKast
THSI NOATOTOB
Ka
000pyI0BaHUSA)
[Ipaktuueckoe 3ansitue Ne 4.3 | VK-1 (VK-1.1, | Pemenue 2
«[locrosuubii anekrpuueckuii | YK-1.2); 3aJa4
TOK» (C MPUMEHEHUEM OIIK-1 (OIIK-
U(PPOBBIX YCTPOUCTB 1.1, OIIK-1.2)
00pabOTKN JAHHBIX)
Tema 5 Jexkuus Ne 4.4 «Onements | YK-1 (VK-1.1, 2
«DNIeMEeHTHI ¢usuku TBepmoro Tena» (¢ | YK-1.2);
(bU3UKH TBEPJIOTO | TPUMEHEHUEM OIIK-1 (OIIK-
TEIa MYJIbTUMEIUHHOTO 1.1, OIIK-1.2)
000pyI0BaHNSA)
[Ipaktnueckoe 3anarue Ne 4.4 | YK-1 (YK-1.1, | Pemenune 2
«Onements! pusuku TBepaoro | YK-1.2); 3aja4
Tena» (C MpUMEHEHUEM OIIK-1 (OIIK-
IU(GPOBBIX YCTPOMCTB 1.1, OTIK-1.2)
00pabOTKH JAHHBIX)
Tema 1 «OcuoBbl | JlabopaTtopHas padora Ne 4.1 OIIK-6 (OIIK- | 3amwura 2
aNeKTpocTaTukm» | «M3yueHue Tomorpadun 6.1, OIIK-6.2) | mabopato
Tema 2 3JIEKTPUYECKOTO MOJISH WIIH PHBIX
«IIpoBOgHUKM B «OnpeneneHrne eMKOCTH pabor
ANEKTPUUECKOM KOHJIEHCATOPa C TIOMOIIbIO
oJie» 0aNTMCTUYECKOTO
Tema 3 rajgbBaHoMeTpa» (¢
«lmdnekTpuku B | mpUMEeHEHHeM U(POBBIX
ANEKTPUUECKOM YCTPOMCTB /17151 IOTYUYECHHUS U
oJie» 00paboTku
9KCIIEPUMEHTAJIbHBIX TAHHBIX)
Tema 4 Jlaboparopnas padota Ne 4.2 OIIK-6 (OIIK- | 3amura 1
«ITocTosiHHBIN «3mepenue conpoTUBICHUS 6.1, OIIK-6.2) | mabopato
ANEKTPUYECKUIT METOJIOM MOCTOBOW CXEMBI» PHBIX
TOK» wn «VccnenoBanue noyne3Hon pabort
Tema 5 MOIIHOCTH U KO3 duIueHTa
«DNeMeHTHI M0JIE3HOTO JCUCTBUS
(U3HMKY TBEPJOTO | UCTOUYHUKOB MOCTOSHHOTO
Tena» Toka» unu «MccnenoBanue
BOJIbT-aMIEPHOM
XapaKTePUCTUKHU
HOJIYIIPOBOTHUKOBOI'O JAUO/1a»
(c mpumeHeHNEeM UPPOBBIX
YCTPOMCTB 7S TIOTYYESHUS U
00paboTku
OKCIIEPUMEHTATBHBIX TaHHBIX)
Paznener Ne 1 -4 | KontposbHas pabora 1o VYK-1 (YK-1.1, | koHTpOJIb 1
pasaenam 1 —4 (c VK-1.2) Hast
IPUMEHEHHEM ITU(PPOBBIX pabota
YCTPOMCTB 00pabOTKN
JTAHHBIX )
5. Pazpnen 5. «Marnetuzm» 24/0
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dopMupyeMble

KoJa-Bo

Bun
Ne u Ha3BaHMe JeKnmii/ KOMHETEHIMH | ourpoan uacon/
Ne Ha3Banue M3 HUX
u/n T, TR JIa00paTOpPHBIX/ NPaKTHECKUX HOT0 T
3aHATHH Meponpus cKast
THSI NOATOTOB
Ka
Tema 1 Jlexus Ne 5.1 VYK-1 (YVK-1.1, 4
«Marnutocratuka | «MarautocraTukay (¢ VYK-1.2);
» IIPUMEHEHUEM OIIK-1 (OIIK-
MYJIbTUMEIUHHOTO 1.1, OIIK-1.2)
000py10BaHUSA)
[Ipaktuueckoe 3ansitue Ne 5.1 | YK-1 (VK-1.1, | pemenue 2
«MaruuTtocraTuka (¢ YK-1.2); 3a1a4
IpUMEHEHHEM LU(POBBIX OIIK-1 (OIIK-
YCTPOMCTB 00pabOTKH 1.1, OTIK-1.2)
JTAHHBIX)
Tema 2 Jlexus Ne 5.2 «MaruutHoe VYK-1 (YK-1.1, 4
«MarHuTHoOE 10JI€ | TI0JIE B BEILIECTBE. YK-1.2);
B BEILIECTBEY DNeKTpOMarHuTHas OIIK-1 (OIIK-
Tema 3 WHIYKIUS (C TPUMEHEHHEM 1.1, OIIK-1.2)
«ONEKTPOMArHUT | MYJIbTUMEIUHHOTO
Hasl MHTYKIIHSD) 000pyI0BaHN)
[Ipaktuueckoe 3ansitue Ne 5.2 | VK-1 (VK-1.1, | pemenue 2
«MaruuTHOe Toj1e B Beriecte. | YK-1.2); 3a1a4
DNIeKTpOMarHuTHas OIIK-1 (OIIK-
UHIYKIUS» (C MPUMEHEHHEM 1.1, OIIK-1.2)
I (PPOBBIX YCTPOUCTB
00pabOTKN JaHHBIX)
Tema 4 Jlexmusa Ne 5.3 «YpaBHeHust YK-1 (YK-1.1, 2
«YpaBHEHUS Makcgenia. YK-1.2);
Makcaeiia DJIEKTPOMArHUTHbBIE OIIK-1 (OIIK-
Tema § KoJ1e0aHus U BOJIHBD» (C 1.1, OIIK-1.2)
«DNEeKTPOMArHuT | MPUMEHEHHEM
Hble KOJICOaHUs U | MYJIbTUMEIUITHOTO
BOJIHBI» 000pyI0BaHNUSA)
[Tpaktruueckoe 3anstue Ne 5.3 | VK-1 (VK-1.1, | pemenue 2
«YpaBHeHus: Makcpea. VK-1.2); 3amay
DIIEKTPOMAarHuTHbIE OIIK-1 (OIIK-
KoJe0aHus U BOJTHBI» (C 1.1, OTIK-1.2)
MpUMEHEHHEM ITU(POBBIX
yCTPOMCTB 00paboTKN
JAHHBIX)
Tema 1 Jlaboparopnas pabota Ne 5.1 OIIK-6 (OIIK- | 3amwura 4
«MarnutocraTtuka | «Onpeznenenue 6.1, OIIK-6.2) | mabopato
» TOPU30HTAIBHOM PHBIX
Tema 2 COCTaBJIAIOLLEH pabot

«Mar»uuTtHoe noJjie
B BEIIIECTBE»

HaIpPsKEHHOCTH MarHUTHOTO
oyt 3eman» Ui «CHSITHE
NEeTJIN TUCTepe3nca
(beppOMarHUTHOTO CTEPKHS C
MOMOIIIBI0 ocuuiuiorpada» (¢
IpUMEHEHHEM ITU(POBBIX
YCTPOMCTB J1JIs1 IOJIYYEeHUS U
00paboTKH
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dopMupyeMble

KoJa-Bo

Bun
Ne u Ha3sBaHue JeKuuii/ KOMHETEHUHH | yoprpoyy | 13C0B/
Ne Ha3Banue M3 HUX
u/n T, TR JIa00paTOpPHBIX/ NPaKTHECKUX HOT0 T
3aHATHH Meponpus cKast
THHA MmoaAroToB
Ka
IKCIIEPUMEHTAILHBIX JIAHHBIX)
Tema 3 Jlabopartopnast padota Ne 5.2 OIIK-6 (OIIK- | 3amwura 4
«nekrpomaruut | «M3ydenue marautHoro noist | 6.1, OIIK-6.2) | mabGoparo
Hasl WHIYKIIHASDY cosieHon1a» uimn «M3ydenue PHBIX
Tema 4 SBJICHUS B3aUMHOW MHIYKLIUHA» pabor
«YpaBHEHUs (c mpumeHeHneM U(POBBIX
Makcgemia YCTPOMCTB JI MOJTYUYECHUS U
Tema § 00paboTku
«DNEKTPOMATrHUT | SKCIICPUMEHTATHHBIX JIAHHBIX )
HbIE KOJIeOaHUs 1
BOJIHBD»

6. Pa3znen 6. «OnTukay 24/0
Tema 1 Jlexkusa Ne 6.1 YK-1 (YK-1.1, 4
«I'eomerpuueckas | «I'eomeTpudeckas ONTHKA. YK-1.2);

OTITHKA Hurepdepentius Bomu» (¢ OIIK-1 (OIIK-
Tema 2 MpUMEHEHHEM 1.1, OTIK-1.2)
«HTepdepenus | MyaIbTUMEAUITHOTO
BOJTHY 000pyI0BaHNS)
[Tpaktruueckoe 3anstue Ne 6.1 | YK-1 (VK-1.1, | pemenue 2
«["eomeTpuyueckast ONTHKA. YK-1.2); 3amay
WNuTtepdepenius BoaH» (¢ OIIK-1 (OIIK-
MIpUMEHEHHUEM HPPOBBIX 1.1, OIIK-1.2)
YCTPOHCTB 00pabOTKH
JAHHBIX)
Tema 3 Jlexmus Ne 6.2 «/{udpaxuus YK-1 (VK-1.1, 4
«Andpakmus BouH. [lonspusanus Boma» (¢ | YK-1.2);
BOJIH» MPUMEHEHUEM OIIK-1 (OIIK-
Tema 4 MYJIbTUMEANIHOTO 1.1, OIIK-1.2)
«Ilonspuzarus 000py10BaHUS)
BOJIHY [Tpaktrnueckoe 3anstue Ne 6.2 | YK-1 (VK-1.1, | pemenue 2
«/Indpakmus BoH. VK-1.2); 3a1ay
[Monsipuzanus BoaH» (c OIIK-1 (OIIK-
IpUMEHEHHEM U(POBBIX 1.1, OTIK-1.2)
yCTpPOMCTB 00paboTKN
JAHHBIX)
Tema 5 Jlexnusg Ne 6.3 «KBaHTOBEIE YK-1 (YK-1.1, 2
«KBanTOBBIE cBOMcCTBa snekTpomaruutHoro | YK-1.2);
CBOMCTBA u3nydenus» (c npumenenuem | OIIK-1 (OIIK-
JJIEKTPOMArHUTHO | MYJIBTUMEAUIHOTO 1.1, OIIK-1.2)
r'O U3Iy4EHUS» 000pyI0BaHus)
[Ipaktuueckoe 3ansatue Ne 6.3 | YK-1 (YK-1.1, | pemenue 2
«KBaHTOBEIE CBOIiCTBA VK-1.2); 3a;ay
3JIEKTPOMAarHUTHOIO OIIK-1 (OIIK-
uznydeHus» (¢ npumenenuem | 1.1, OIIK-1.2)
U(POBBIX YCTPOUCTB
00pabOTKU JAHHBIX)
Tema 1 Jlaboparopnas pabota Ne 6.1 OIIK-6 (OIIK- | 3amwra 4
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dDopmupyembie B Kou-Bo
Ne u Ha3BaHMe JeKnmii/ KOMHETEHIMH | ourpoan uacon/
Ne Ha3Banue M3 HUX
u/n T, TR JIa00paTOpPHBIX/ NPaKTHECKUX HOT0 T
3aHATHH Meponpus cKast
THSI NOATOTOB
Ka
«'eomerpuueckas | «Omnpenenenue mokasarenen 6.1, OIIK-6.2) | mabopato
OTITHKA» IPEITOMIICHUS )KHJIKOCTEH ¢ PHBIX
Tema 2 MOMOIIBIO pePpakTOMETPa pabor
«UuTepdepennus | mwim «OnpenerneHue paauyca
BOJIH» KPUBU3HBI JIMH3BI C TIOMOIIBIO
Tema 3 xosen HerotoHay nmm
«Audpaxmus «OmnpeneneHue JJIUHBI
Tema 4 CBETOBOM BOJIHBI C ITIOMOIIBIO
«[Tonspuzarus TudPaKIIMOHHON PEIeTKH (¢
BOJIH» PUMEHEHHEM ITU(POBBIX
YCTPOMCTB Ui MOJYUYECHUS U
00paboTku
IKCIIEPUMEHTAIHHBIX JTAHHBIX)
Tema § Jlabopartopnast padota Ne 6.2 OIIK-6 (OIIK-| 3amura 4
«KBaHTOBBIC «IKCIIEPUMEHTATBHOE 6.1, OIIK-6.2) | mabopato
CBOWCTBa M3YYCHHE 3aKOHOB TEIJIOBOTO PHBIX
IEKTPOMArHUTHO | M3ITyYSHUS WU pabot
T'O U3ITYYICHUS» «HccnenoBanne BaKyyMHOTO
dboTOdIEMEHTa» W
«HccnenoBanue n3mydeHUs
a0COJIIOTHO TBEPJIOTO TEJIa»
w «VccnenoBanue BHELTHETO
doToadexrar (¢
IpUMEHEHHEM IU(POBBIX
YCTPOMCTB /17151 IOTYUYECHHUSI U
00paboTKu
SKCIIEPUMEHTAIBHBIX JIaHHBIX)

7. Pa3nen 7. «kKBanToBas pusuka» 10/0
Tema 1 Jlexkmusa Ne 7.1 «Ctpoenue YK-1 (VK-1.1, 8
«CTtpoeHue aTroMa. DieMeHThI kBaHToBOH | YK-1.2);
aToMay MEXaHUKWY (C TPUMEHEHUEM OIIK-1 (OIIK-

Tema 2 MYJIbTUMEAUIHOTO 1.1, OIIK-1.2)
«DIEeMEHTBI 000pyoBaHus)
KBaHTOBOM [Ipaktuueckoe 3ansatue Ne 7.1 | YK-1 (YK-1.1, | pemenue 2
MEXaHUKHU» «Ctpoenue aroma. Dnementsl | YK-1.2); 3a1a4
KBAaHTOBOI MEXaHUKW» (C OIIK-1 (OIIK-
IpUMEHEHHEM ITU(POBBIX 1.1, OTIK-1.2)
yCTPOMCTB 00paboTKH
JTAHHBIX)

8. Pa3znen 8. «SnepHas puznka» 8/0
Tema 1 «Sapon | Jlexnus Ne 8.1 «Snpo n YK-1 (YK-1.1, 6
sIIEpHBIE AJIepHbIE PEAKIINH. VK-1.2);
peaxkuum» DJIeMEHTapHbIE YaCTULIB» (C OIIK-1 (OIIK-

Tema 2 MPUMEHEHHEM 1.1, OIIK-1.2)
«ONneMeHTapHble | MYIbTUMEAUITHOTO
YaCTHULIBDY 000pynoBaHus)
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dopMupyeMble B Koa-Bo
Ne u Ha3BaHMe JeKnmii/ KOMHETEHIMH | ourpoan uacon/
Ne Ha3Banue M3 HUX
u/n pasneiin, zembs JIa00paTOpPHBIX/ NPAKTHIECKHX HOT0 T
3aHATHH Meponpus cKast
THS MOATrOTOB
[Ipaktuueckoe 3ansitue Ne 8.2 | YK-1 (VK-1.1, | pemenue 1
«Sapo u sepHbIe peakiuu. YK-1.2); 3a1a4
DneMeHTapHbIe YaCTULIBD) (C OIIK-1 (OIIK-
NPUMEHEHHEM ITU(PPOBBIX 1.1, OIIK-1.2)
YCTPOUCTB 00pabOTKU
JTAHHBIX )
Pazmenst Ne 5 -8 | KontponsHas pabora mo VK-1 (YK-1.1, | koHTpOIB 1
pasnenam 5 — 8 (¢ YK-1.2) Hast
PUMEHEHHEM ITU(POBBIX pabota
YCTPOHCTB 00pabOTKH
JTAHHBIX)
Tabmuna 5
IlepevyeHb BONPOCOB ISl CAMOCTOSATEIbHOI0 M3yYeHHU S TUCUUIIUHBI
No Ha3Banmue
. /;l pasaena, | Ilepeuennb paccMaTpuBaeMbIX BOIIPOCOB /IS CAMOCTOSITEJIbHOTO H3YYeHHS
TeMBbI
Paszpnen 1
1. |Tema?2 3aKOH BCEMHUPHOTO TATOoTeHUA. LIeHTp Macc MeXxaHUYEeCKON CUCTEMBI, 3aKOH
JBIKEHUS 1IeHTpa Macc. JIBmxkeHue ten ¢ nepemenHoi maccoit (YK-1 (YK-1.1,
VYK-1.2); OIIK-1 (OIIK-1.1, OIIK-1.2))
Pa3nea 2
1. |Tema?2 [Imockas rapMoHHW4Yeckas BOJIHA. J[JTMHA BOJIHBI, BOJIHOBOE 4HCIIO, (a3zoBas
ckopocth. YpaBHenue BosHbl (YK-1 (VK-1.1, YK-1.2); OIIK-1 (OIIK-1.1,
OIIK-1.2))
Pa3nen 3
1. |Tema?2 [IpuMeHnenne mepBoro Havaia TepMoauHamMuku K m3omporeccam (YK-1 (VK-
1.1, YK-1.2); OIIK-1 (OIIK-1.1, OIIK-1.2))
Paznen 4
1. |[Tema3 Drexkrpudeckoe moje B omHopoanom auanektpuke (YK-1 (VK-1.1, YK-1.2);
OIIK-1 (OIIK-1.1, OTIK-1.2))
Pasznen 5
1. |[Tema$ DHEPreTUYCCKUe XapaKTePUCTUKH AeKTpoMarHuTHBIX BoiH (YK-1 (YK-1.1,
VK-1.2); OIIK-1 (OIIK-1.1, OIIK-1.2))
Pa3znen 6
1. | Temal | JIunzw (YK-1 (YK-1.1, VK-1.2); OIIK-1 (OIIK-1.1, OIIK-1.2))
Paszpen 7
1. | Temal OMnupuyeckue 3akoHOMepHocTH B atoMmHbix crnekrpax (YK-1 (VK-1.1, VK-
1.2); OIIK-1 (OIIK-1.1, OIIK-1.2))
Pa3nea 8
1. | Tema?2 OcHoBable kiaccel snemeHTapHbix yactull (YK-1 (YK-1.1, YK-1.2); OIIK-1
(OIIK-1.1, OIIK-1.2))
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5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Tabnuua 6
IIpMeHeHHe AaKTUBHBIX 1 MHTEPAKTHUBHBIX 00Pa30BaTeJIbHBIX TEXHOJIOT I
HaumenoBanue
HCIOJIb3YeMbIX
e AKTHUBHBIX H
/i Tema u popma 3ansTUSA HHTEPAKTHBHBIX
o0pa3oBaTe/IbHBIX
TeXHOJIOTHH
(¢popMm 0OyueHus)

1. | JJabopaTtopHas pabora Ne 1.1 JIP | PaGota B MasbIx
«M3ydyeHue MABWKEHHWS Tella MO HAKIOHHOW TIJIOCKOCTH» WU rpymnmnax
«3yueHne 3aKOHOB MPSMOJMHEWHOTO JBWXEHHS M CBOOOIHOTO
najieHuss Ha MamuHe ATBynma» uinn «V3ydeHue KHHEMATHKH H
JMHAMUKA ~ TIOCTYNATENILHOTO  JBIDKEHHs winn  «M3Mmepenue
K03 duimeHTa TpeHus: KaYeHUsD)

2. | JlaboparopHas padora Ne 1.2 JIP | PaGota B MasbIx
«/3ydyeHne 3akoHa COXpAaHEHHS DHEPTUU C IOMOIIBIO MasTHHUKA TpyIIax
MakcBemtay win  «M3ydeHne OCHOBHOTO 3aKOHA JMHAMUKH
BpaIaTeIbHOTO JIBWKECHUS C IOMOIIBI0 MasTHHKA OO0epOekay

3. | JTabopartopHas pabora Ne 1.3 JIP | PabGorta B MajbIx
«Omnpenenenne kKodhduImeHTa BI3KOCTU JKUIKOCTH METOJIOM rpymnmnax
TEYEeHUs uYepe3 y3kuil kaHam» win «OmnpeaeneHue koddduureHTa
BSI3KOCTH  KUAKOCTH METOJOM TMAJAIoIIEero  IIapuKa» WM
«OmnpeneneHue kKodhPuieHTa BI3KOCTH BO3TyXa»

4. | JJaboparopHas padota Ne 2.1 JIP | PaGoTta B MaJbIx
«3yueHne cBOOOAHBIX KOJIEOAHMM TNPYKUHHOTO MASTHHUKA» WIH rpymnmax
«Ornpenenenne MNPUBEAEHHON MIMHBI (U3NYECKOTO MasTHUKA W]

YCKOpPEHUS CHJIbI TSKECTH» WM «V3ydeHune BOJHOBBIX SIBICHUH HA
MOBEPXHOCTU BOAbD» wiu «V3ydueHHe 3BYKOBBIX BOJIH» WY
«M3yueHne coOCTBEHHBIX KOJIEOAHUI CTPYHBI»

5. | JIJaboparopnas padota Ne 3.1 JIP | PaGoTa B Masbix
«OrmpeneneHne OTHOIIEHUS TEIIOEMKOCTEN BO3yXa MPU rpymnmnax
MMOCTOSIHHOM JIaBJICHUH U MTOCTOSIHHOM 00BbeMe» nin «Onpeenenne
YHUBEPCAIbHOM ra30Boi MOCTOSIHHOW» niH «MccnenoBanue
H30IPOLIECCOBY

6. | Jlabopartopuas padora Ne 3.2 «/ccnenoBanue TEIIOEMKOCTH JIP | PaGota B MasbIx
TBepAoro Tena» unu «Omnpenenenue kodhduurenta rpymnmnax
TEIUIONPOBOJHOCTH BO3IyXa»

7. | Jlabopartopuas padora Ne 4.1 «/3yuenue ronorpapuu JIP | PaGota B MasbIx
ANEKTpUYECcKOoro mois» win «OnpeaeneHue eMKOCTH KOHJeHcaTopa rpymnmnax
C MOMOUIBI0 OAIITMCTUYECKOTO TalbBAHOMETpa»

8. | Jlabopatopnas pabota Ne 4.2 «M3mepenue conpotusienus merogom | JIP | PaGora B MasbIx
MOCTOBOM cxeMbl» uiH «lccaenoBanue noiae3HON MOIHOCTH rpymnmax
KO3 pUIIMEHTA MOJIE3HOTO JeWCTBUS UICTOUHUKOB MTOCTOSTHHOTO
Toka» unm «VccnenoBanue BOIbT-aMIIEPHOM XapaKTEPUCTUKHI
MIOJIYITPOBOAHUKOBOTO JIMOAA»

9. | Jlabopatopnas padora Ne 5.1 «Omnpenenenue ropu3oHTaIbHOMN JIP | PaGota B mMainbIx
COCTaBJISIONIEH HAPSHKEHHOCTH MarHUTHOTO TOJIS 3eMJIIH WIIN rpymmnax
«CHATHE NMEeTIN rucTepesrca GeppoMarHuTHOTO CTEPIKHS C
MOMOIIIBIO ocLmIIorpagda»

10. | JIaGopatopHnas pabora Ne 5.2 «M3ydeHrue MarHuTHOTO MOJIst JIP | PabGota B MabIx

21




HaumeHoBanue
HCIO0JIb3yeMbIX
Ne AKTHUBHBIX H
w/ Tema u ¢popma 3aHATHS HHTEPAKTHBHBIX
o0pa3oBaTe/IbHBIX
TEXHOJIOTHH
(¢hopM 0OyueHus)
cosieHon1a» uin «/3ydeHue siBjeHUs1 B3aMMHOM MHTYKLIAH» rpymnmax
11. | JJabopaTtopHas padora Ne 6.1 «OnpeneneHue moxazareiei JIP | PaboTa B Masbix
MIPEIOMIIEHHUS KUAKOCTEN C MIOMOILBIO pePpakTOMETpa» WK rpyIImax
«OrnpeneneHue paanyca KpUBU3HbI JIUH3bI C TIOMOLIBIO KOJIEIL
Herotona» nmmn «Onpenenenue AIuHbl CBETOBOM BOJIHBI C IIOMOIIBIO
TU(PPaKIMOHHOMN PEHIETKI
12. | JJabopaTtopHas padora Ne 6.2 «DKCnepUMEHTaIHHOE U3YUCHUE JIP | Pabota B Masbix
3aKOHOB TEIUIOBOTO M3iIyueHus» i «lcciaenoBanne BakyyMHOTO rpymnmnax
¢doTosnemenTa» unm «VccnenoBaHue CreKTpa U3Iy4YeHUs BEIECTBA
C TIOMOIIIBIO cTieKTpockona» min «MccnenoBanue BHEIIHETO
dhoTorddexrar

6. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH M NMPOMEKYTOUHAS ATTECTAIUSA 1O
HUTOraM OCBOCHUS IMCUUILIMHBI

6.1. TunoBble KOHTPOJIbHBbIE 3aJaHKsI HJIM UHbIE MAaTEPHAJIbl, HEO0X0IMMbIE
JJI51 OLIEeHKH 3HAHMI, yMEHUA M HABBIKOB U (MJIH) ONBITA 1eATEJIbHOCTH

Tumnossie 3aJa4un IJIA 3allIUThI Ha60paT0pHOI\/JI pa6OTBI, JJIS1 OK3aMCHOB.

Tunosble 3a7a4u 1o paszaey 1.

1.Marepuanpnas TOuka JBWKETCS B IPOCTPAHCTBE COIJIACHO YPABHEHMSM: X(t) =5t (m),
Y(t)=4-2t? (m), Z(t)=3t —4t* (m). HaiiT MOIyIH CKOPOCTH H YCKOPEHHS TOUKH B MOMEHT
BpemeHu t =1c.

2.Kakoii yrona cocraBiseT BEKTODP IOJIHOIO YCKOPEHHUs TOYKH, JexkKaleld Ha 0006 MaxoBHKa, C
paanycoM MaxoBuka depes t =1.5C nocie Havana qBmKeHHsA? YTIIOBOE yCKOPEHUE MaXOBHKA
&=0.77 paolc*®.

3.Haiitn m3mMeHeHHe MMIyiabca Iapuka Macchl M=1002 mpu ynape o 3eMiI0 M KOJHYECTBO
BBIJICNUBILCHCS TEILIOTHI, eciii oH najaet ¢ Beicotsl Ny = 200 cu, a nocie ynapa nogHuMaercs

Ha Bbicoty h, =180 cm.

4. TonkocteHHbIH mwmmHAp auamerpoM D =30cm m Maccoiim =12 ke Bpamiaercss COTJIacHO
YpaBHEHUIO (p(t): A+Bt+Ct® rne A=4 pao, B=-2 paolc,C=0.2 pad/c3. Onpenenuth
JEUCTBYIONIUI Ha IUIUHAP MOMEHT cuil M B MOMEHT BpeMenu t =3 c¢.

5.JlaBneHue BOJBI, TEKYILIEH MO TOPU3OHTAIBHOW TpyOe, MpU WU3MEHEHUU IUIOMAAN CEYCHHUS
yBenuumiock Ha 350 Ila. OmpenenuTth U3MEHEHHE CKOPOCTH TEUEHHUsS, €CIM HadalbHas
CKOPOCTh cocTaBisina 1,5 m/c.

Tunosslie 3a7a4u no pasaeiy 2.

1. ®dusuvecknii MasTHUK B BHJE TOHKOTO cTepxkHsS anmuHou | =120 cm xonebnercs OKOJIO
TOPU30HTAJIBHOM OCH, MEPIEHAUKYISIPHOM CTEP>KHIO, M HaXOJSIIEHCS HAa pPAacCTOSIHUM & OT
cepenuHbl cTepxHs. [Ipn kakoMm 3HaueHMM a TepHoJ] KojecOaHWii | HMeeT HaHMMEHBIIIEe

3gaueHue? Haitu ero.
2.0npenenuTs MEpHOJ KoNeOaHM W MaKCUMaJbHYIO CKOPOCTh  JBHIKCHHS  Tpy3a

22




. V4
MaTeMaTHYeCKOr0 MasTHUKA, COBEPIIAOIIEro Koebanus mo 3akony X = 0,2 -sin (Zﬂt - Ej M.

3.Uemy paBHaA mpuUBEJEeHHAS UIMHA (PU3NYECKOTO MASTHHKA, COCTOSIIETO M3 TOHKOTO CTEPXKHS
Maccoil 1 xr anunHoit 80 cM, MOJBEIIEHHOTO HA OCH, OTCTOSALIEH HA OJIHY YETBEPTYIO JJIUHBI OT
OJIHOTO U3 €r0 KOHIIOB?

4.Onpenenuth AnuHy BoJIHBI 4actoToi 50 ', ecnu 3a 10 ¢ oHa npeogoseBaet 3 K.

Tunossblie 3a1a4n o pasaeiy 3.

1. KonuuecTBo BemecTBa renust v =1,5 monb, Temmeparypa T = 120 K. Onpegenuts cymmapHyto
KMHETUYECKYIO 3Hepruto Ex nmocTynaTenbHOIo ABUKEHUS BCEX MOJIEKYII 3TOTO rasa.

2. OnpenieuTh CPEIHIOK JJIMHY CBOOOJHOTO TIpoOera A MOJICKYJIBI a30Ta B COCYHAC
BMecTHMOCTBIO V = 5 1. Macca raza m = 0,5 . Dddexrunnblii quamerp monexynsl d =0,3-107
M.

3. Uemy paBHO u3MeHeHue dHTponuH 10 T Bo3ayxa Mpu U30TEPMHUYECKOM PACHIMPEHHH OT 3 /10 8
n?

4. Ilpu BBICOKOH TeMmIiepaType IOJIOBUHA MOJIEKYJ a30Ta JUCCOLMMpOBajia Ha artombl. UYemy
paBHa yxaenbHas TerioeMKocTh Cp mpu NMOCTOSSHHOM JaBJICHUU B 3TUX YcioBusix? Haiitu
MoKa3aresb aiuadarsl.

Tunosble 3aa4uM Mo pasaeny 4.

1.Tpu ToueuHsIx 3apsna g, 2q, -q HaXOAATCS Ha OJHON MPAMOI, pPACCTOSHUS MEXAY COCETHUMU
3apsamMu paBHO d. HaiiTi HanpsHKEHHOCTH AIEKTPUYECKOTO TMOJIS B TOUKE Ha ITOM Ke MPsSMOit
Ha paccTosiHUM d OT OTpHUIIATENLHOTO 3apsaaa

2.B BepmmHax TpeyrojpHUKA cO cTOpoHamH 1o 2,0 cM HaxomsaTcs paBHBIE 3apsaas! 1o 2,0 HKIL.
Haiitu pe3ynbTHpyromyro cuily, IeHCTBYIONYIO Ha 4eTBepThii 3apsan 1,0 HKi, moMeneHHblil B
CepeIMHE CTOPOHBI TPEYTOJIbHHUKA.

3.Tpu ranmpBanmveckux 3neMmenta €1 = 3,0 B, €2 =5,0 B, €3 =2,0 B coenuHeHbl napauieabHO U
3aMKHYTBI Ha BHemIHee conpoTuBieHue R = 2,0 Om. Ux BHyTpenHnue conmportusienus r1 =1,0
OM, r2 = 2,0 OM 1 13 = 0,50 Om. HaliTu TOK BO BHEIIHEW LIEMU U HANPSKEHUS HA KaXKIOM
JIIEMEHTE.

Tunosble 3a1a4M MO pasaery S.

1. [To ngByM KpYyroBbIM BHUTKaM, MMEIOIIMM OOIIMHA LIEHTP, TEKYT TOKU cwioh 5,0 A u 4,0 A.
Paguycel BUTKOB COOTBETCTBEHHO paBHBI 4,0 cM 1 3,0 cM. YT0i1 Mexay uX miockocTsmu 30°.
Onpenenuth MHAYKIHWIO W HAOpsDKEHHOCTh B ILIEHTPE BUTKOB. PaccMOTpeTh BO3MOXKHbBIE
CIIy4Jau.

2. KonebaTenpHbli KOHTYp MMeeT HHAYKTHBHOCTH L = 1,6 mI'H, émkocte C = 40 HO u
MakcUMajibHOE HamnpsbkeHue Ha 3axkumax U = 200 B. YUemy paBHa B HEM MaKCUMallbHasl CHJIa
TOKa?

Tunosble 3a1a4M Mo pasjaedy 6.

1.Ha nudpakunoHHYIO perieTky HOpMaJIbHO MaJaeT MOHOXPOMATHYECKHUM CBET C AJIMHON BOJIHBI
600 uM. Omnpenenute HaAMOOJBUINM MOPAIOK CIEKTPa, IMOJTYYEHHBIH C TOMOIIBIO STOM
PELIETKH, eCiH ee MOoCTOsTHHAs d=2 MKM.

2. EcTecTBEHHBIN CBET MPOXOAMUT uYepe3 MOJIAPU3aTOp U aHaIM3aTOp, MOCTaBICHHBIE TaK, YTO
YToNl MeXy MX INIaBHBIMH IlockocTamu (¢=45°. IMonspusatop oTpaxkaeT u mpenomiuser 5%
nmajaromiero Ha Hero cBera. [lotepsmMu B aHamuzatope MOXHO0 mpeHeOpeus. KakoBa
WHTEHCUBHOCTh JIy4Ya, BBIIIECANIET0 W3 aHAJIMW3aTopa, MO OTHOIIEHMHM K HWHTEHCHUBHOCTH
€CTECTBEHHOI'O cBeTa’?

3.®oton npu sddekre KomnToHa Ha CBOOOJHOM 3IEKTpoHEe ObL1 paccesH Ha yron 90°.
Onpenenuty UMIYJIbC, MPUOOPETEHHBINH SJIEKTPOHOM, €Clii dHEprusi (POTOHA IO paccesHUs
1,02 M>B.

4.0mpenenutb, Kak MU3MEHUTCS [UITMHA BOJIHBI ¢ bpoiinis snexkTpoHa aromMa BOAOpOJa IMPHU
MePEeXo/ie ero ¢ YeTBepToil OOPOBCKON OPOUTHI HA BTOPYIO.

Tunosble 3aga4M Mo pasaeay 7

1.Onpenenute, Ha CKOJBKO M3MEHHUIIACH DHEPTHUS AJIEKTPOHA B aTOME BOJOPOJIA MPU U3ITYUCHUU

aToMoM (poToHa ¢ AIMHOM BoHBI 0,486 MKM.
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2.2Heprus CBSI3M SAApa, COCTOAIIETO U3 TPEX MPOTOHOB M YETHIPEX HEUTPOHOB, paBHa 39,3 M»B.
Omnpenenure Maccy HEUTPAIBHOTO aTOMa, 00JIAAAIOUIETO STHM SPOM.
TunoBble 3a1a4yu Mo paszaeay 8
1. Haiitn mepuoj mojypacmnazna pagioakTUBHOTO W30TONA, €CIM €ro akTUBHOCTH 3a 10 cyrok
yMeHblInIach Ha 24% 110 CpaBHEHUIO C IEPBOHAYAIbHOM.
2. Ompenenure mEpUOJ TOJypacmaja pagudoaKTUBHOTO HM30TOINA, €CIH S5/8 HadaibHOTO
KOJIMYECTBA sAJIep 3TOTO U30TOIA pacnayioch 3a 849 cexyH.

[ToJTHBII KOMITIEKT 33729 CONEPIKUTCS B COOPHUKE 3a7a4 10 Kypcy u3uku (CM. yHKT 7.1).

TunoBble BApuaHThl KOHTPOJIBHON PabOTHI

TunoBoii BApMaHT KOHTPOJILHOI padoThl (pa3aens! 1- 4, cemectp 1)
1. Ilpu ropU30HTAILHOM TIOJIETE CO CKOPOCTHIO vV = 250 M/C CHapsi1 Maccoil m = § KT pa3opBaJics HA
nBe yacTu. bomnpiias yacte Maccoil mi = 6 Kkr nosiyumsa ckopocth vi = 400 m/c B HampaBieHUH
nosieta cHapsaa. OnpeaenuTs MOy/b U HallpaBJiIeHWE CKOPOCTH V2 MEHbBIIIEH YacTu CHapsiaa.
2. Ha ckambe JKyKOBCKOTO CHIUT YENIOBEK M JEPKUT Ha BBITSAHYTHIX pyKax I'MpU Maccod m = 5 Kr
kaxknas. Paccrosaue ot kax ol rupu 10 ocu ckambi 1 =70 cM. CkaMbsi BpaliaeTcsi C 4acTOTOM ny =
1c?. Kak u3MeHHTCS 4acTOTA BPAIEHHS CKAMBH, €CJIM OH COKMET PYKH TakK, YTO PaccTOSHUE OT
KaXJIOM TUpH 10 Ock yMeHbmuUTcs 10 l> = 20 cM? MOMEHT MHEPIMH Yel0BeKa U CKaMbH (BMECTE)
OTHOCHTENBHO ocu J = 2,5 Kr-M°.
3. B mwmuap mmHOM 1 =1,6 M, 3amoiHEHHBI BO3AyXOM IpPU HOPMAJIBLHOM aTMOC(HEPHOM
JMABJICHUW Po, HAYaJId MEUICHHO BJBUTaTh TOPIICHb IUIOMAAbI0 OCHOBaHus S = 200 cMm?.
Ompenenuts cwry F, n1eicTBYIONIyIO Ha MOPIIIEHB, €CITH €r0 OCTAHOBUTH Ha paccTossHUU 11 = 10 cm
OT JJHa LMJIMH/pA.
4. OnpenenuTh KOJMYECTBO TEIUIOTH Q , KOTOPOE HAI0 COOOMUTh KUCIOpoay oobemMoM V = 50 1
IIPU €r0 U30XOPHOM HarpeBaHHH, YTOOBI JaBjeHHE Ta3a moBeickiioch Ha Ap = 0,5 MI]a.
5. ITeumnaka Maccoit m = 200 Mkr, Hecymas Ha cebe 3apsa Q = 40 uKi, Bierena B ajeKTpUIECKOE
MoJie B HampaBlieHHW CWIOBbIX JUHMH. [locie mpoxoxkaeHus pasHocTu noteHnuano U = 200 B
MBUIMHKA UMena ckopocTh v = 10 m/c. OnmpenenauTb CKOPOCTh Vo MBUIMHKH JO TOrO, Kak OHa
BJIETENA B TOJIE.

Tunopoii BapuaHT KOHTPOJILHOH padoThl (pa3aeasbl S - 8, cemectp 2)
1. DneKTpoH ABMKETCA B OJJHOPOJHOM MarHUTHOM Tosie ¢ uHAyKiuerd B = 0,1 Ta no okpykHOCTH.
Ornpenenure yriaioByr0 CKOPOCTb BPAILIEHHS 3JIEKTPOHA.
2. B onHopoaHOoM MarHuTHOM moJie ¢ unaykunue B = 0,5 Tn Bpamaerca ¢ vactoroit n = 10 ¢t
crepxkenb amuHOM | = 20 cM. Och BpallieHus napajuieibHa JUHUSAM HHIYKIIMA U MPOXOJUT 4Yepe3
OJIMH U3 KOHIIOB CTEP’KHS MEPNEHAUKYIAPHO ero ocu. Onpenenutb pazHocTh noteHnuanos U Ha
KOHIIaX CTEPKHSL.
3. ITapannenbHbli Ty4OK CBETA MEPEXOUT U3 IIIULEPUHA B CTEKJIO TAK, YTO MYYOK, OTPAKEHHBIN OT

IPaHULBI pa3felia 3TUX CPEN, OKA3bIBAETCSI MAKCUMAJIBHO INOJISIpU30BaHHBIM. Onpenenurts yroa V
MEX/]ly Na/Ial0IUM U IPETOMIICHHBIM ITyYKaMHu.

4. Yepnoe teno umeer temmeparypy T1 = 500 K. KakoBa Oyner temnepatypa T2 Tena, ecnu B
pe3yibTaTe HarpeBaHus MOTOK U3IY4YEHUS YBEIMUYUTCA B h = 5 pa3?

-y

5. Ompenenuth, Kakas T0Jsl paIHOaKTUBHOTO M30TOMA £31C pacmajaercs B TeYCHHE BPEMEHH t =
6 CyTOK.

Bormpocs! s 3amuTel 1abopaTopHBIX paboT
Bonpocsl no pasapeny 1.

1. BpamatenbHoe IBIKEHUE. YTIIOBOE MEpPEeMEIIEHHE, YITI0Basi CKOPOCTh U YIIIOBOE YCKOPEHHE.
Kunemaruueckue Gopmyiibl paBHOMEPHOTO M paBHOYCKOPEHHOTO BpatieHust. CBsi3b JIMHEHHBIX U
YIJIOBBIX XapAaKTEPUCTUK JIBUKECHUSL.

2. MoMeHT uHepIMu MaTepuaIbHOM TOUKH, CUCTEMbI MaTepHaIbHBIX TOUEK, Tea. Teopema
[lIrerinepa.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

MoOMeHT CHJIbl OTHOCUTENIBHO OCH BpallieHns1. OCHOBHOM 3aKOH TMHAMHUKH BpalaTeJIbHOrO
JIBHKEHUS.
3akonsl Hetorona. Macca. Cuita. Ha3BaTh OCHOBHBIE CHJIBI B MEXaHUKE M OIIMCATh UX CBOMCTBA
(HanpamiieHue, criocob pacyera, IPUPOJIA CUIIBI).
Kunemaruueckue Gpopmyiisl paBHOMEPHOTO M PAaBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO JIBHKECHHUSL.
JIuneiiHas CKOpOCTh, YCKOpEHHE, nepemelieHrne. CpeiHsisi 1 MTHOBEHHAst CKOPOCTb.
MowmeHT cuiibl. MOMEHT MHEPIUN MaTepUalIbHOM TOYKH U Tesla. OCHOBHOM 3aKOH JMHAMUKU
BpalaTeJIbHOrO ABMKEHUS. MOMEHT UMITynbca. 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA.
VYri0Boe nepeMeleHne, yrioBas CKOpocTh U YIioBoe yckopeHue. Kunemaruueckue (popmyIibl
PaBHOMEPHOT'O U paBHOYCKOPEHHOTO BparieHusl. CBA3b JIMHENHBIX U YIVIOBBIX XapaKTEPUCTUK
JIBWKEHUS.
BpamarensHoe arxenue TBepaoro tena. Kauenue tena. @opmyiibl KHHETUYECKOW SHEPIUU
BpaLIaoIIErocs U KaTsierocs Teeporo tena. [IpuHiun paboTsl yCTaHOBKU. 3aKOH COXPaHEHUS
SHEPIUu JIsl MassTHUKA Makcaemia.
MowmeHT cuiibl. MOMEHT WHEPITUH MaTepUaIbHOM TOUKH U Tesia. OCHOBHOM 3aKOH JMHAMUKU
BpalaTeJIbHOrO IBMKEHUs.. MOMEHT UMITynbca. 3aKOH COXpaHEHUs] MOMEHTA UMITYJIbCA.
OCHOBHOM 3aKOH TMHaMHUKH BpallaTeIbHOTO JBMKEHUS Yepe3 MOMEHT UMITyJIbca Tena (B
000OITIECHHOM BHJIE).
Kunemarnueckue ¢popMyIibl paBHOMEPHOTO U PAaBHOYCKOPEHHOTO TIOCTYNATEIbHOTO JIBHKEHHS.
JIuneliHOEe nepeMeleHne, CKOPOCTh U ycKopeHHne. HopMmanbHOE M TaHTeHIIMAIbHOE YCKOPEHHE.
JuddepennmanbHble CBSI3U JIMHEMHBIX XapaKTEPUCTHK JIBIKEHHS (Uepe3 MPOU3BOIHBIE).
Kunemarnueckue ¢popMyIibl paBHOMEPHOTO U PAaBHOYCKOPEHHOTO BPAIIATEIbHOTO JBMKEHHS.
VYrnoBoe nepemernieHne, CKOpocTh 1 yckopenue. JuddepeHnmanbHbie CBSI3H YTIOBBIX
XapaKTEPUCTUK JBWKEHUS (depe3 Mpou3BOoIHbIE). CBsI3b JIMHEHHBIX U YITIOBBIX XapaKTEPUCTHK
JBYKCHUS.
Mexanndeckas sHeprus. [loTeHnmanbHas n KuHeTH4YeCKas dHeprus. Kunetndeckas sHeprus
MOCTYNATEIbHOTO ¥ BPALIATENIEHOTO IBM)KECHUS Tella. 3aKOH COXPAHEHMs SHEPTHH TENa,
CKaTBIBAIOLIETOCS C HAKIIOHHOM TUIOCKOCTH.
Buer Mmexanndeckoit sHeprun. @opMyIibl MOTCHIMAIBHOM SHEPTHH (JI71s1 CUITBI TSDKECTU U CHJIBI
ynpyrocti). @opmyibsl KWHETHUECKOH SHEpruu (1 NOCTyNaTelIbHOTO U BPAIIATEIbHOTO
JIBWKEHMS). 3aKOH COXPAHEHHUs MTOJTHON MEXaHUYECKOM SHEPrUM.
PaGora MmexaHumyeckoi cunbl. Dopmyna cBA3M paOOThl CHIBI TPEHHS C HM3MEHEHHEM
MaKCUMAaJIbHON MOTEHIMAIBHON 3Hepruu mapa. IIpuHiun paOoTsl YCTAHOBKH IO UCCIIEIOBAHUIO
CHJIBI TPEHUSI.
Buel Tpenust. Cuia TpeHuUs! CKOIbKEHUsI, Ka4eHHs U IOKOsL: (POPMYIIbl, CBOMCTBA, KO3(DPULIMEHTHI
TPEHUS U CIIOCOOBI UX YMEHBILICHUS.
Teuenue xunxoctu. Jlunum toka. TpyOka Toka. YcraHOBHBIIEECS TEUEHUE KUIAKOCTH. Pexumbl
TEUYEHUsI )KUAKOCTH U UX XapakTepHble ocooeHHocTH. Uncno PeliHombca.
VYpaBHEHHE  HEPaA3PHIBHOCTH. VYpaBHenue  bepHymm. Cocrapistolipe  J1aBJICHUSA
(TMIpocTaTHYECKOE, CTaTUYECKOe, TUHAMUYECKOE) M MPUYMHBI MX BO3HUKHOBEHHUS. YpaBHEHUE
bepHymiu 1 ropu30HTAIBHOM TPYOKH.
Bsizkocth. Koahunments! tuHaMu4ecKoil 1 KUHEMAaTH4eCKOM BA3KOCTH. 3aBUCUMOCTD BSI3KOCTH
AKMJKOCTEH U ra30B OT TEMIIEPATyphl U €€ Ka4eCTBEHHOE OObsSCHEHHE.
3akoH Ilackans. [laBnenue cronba xuakoctu. Cuna Apxumena. YciaoBUs IUIaBaHus Tena (Teno
TOHET, BCIUIBIBAET, YPABHOBEILIEHO B KUJIKOCTH).
WneanbHas xuakocts. Bsskocts. [logbemHas cuina v J1000BOE COMpPOTHUBIICHUE, NMPUYMHBI HX
BO3HUKHOBEHHUS

Bonpocs! mo pasaeay 2.
[pyxunubii MasTHUK. @opmyna Tommncona i nepruoaa koneGaHui MPY>KMHHOTO MasATHUKA.
3aKOH COXpaHEHUs PHEPTUH JUId KoJleOaHUH MPYKUHHOTO MasiTHUKA.
JuddepenunanbHoe ypaBHEHHE TapMOHUYECKMX KOJIEOaHWH IMPY)KUHHOTO MasTHUKA U €ro
pewenue. [lepuon, yacroTa, KpyroBas (LUKIMUECKast) YaCTOTa, aMIUIUTY/a, (aza KoJieOaHui.
3akoH ['yka B muddepeHunanbHoi U MHTErpasibHoil hopme. OTHOCHTENbHAS M aOCOJIIOTHAS
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10.

10.

11.

12.

nedopmanus. Mexanndeckoe HanpspkeHue. [lumarpamma pactspkenus. [lpenenbHble TOUKH Ha
JyarpamMme pacTsKEHHUS.
dusnueckuii 1 MaTeMaTHuecKuii MasTHUK. [IpuBenennas amuHa pru3nyecKoro MasiTHUKA.
dopmyna neproa kojaebaHuit (PU3NIECKOTO M MATEMATUIECKOTO MasITHUKA.

Bomnpocsl no pazgeny 3.
[Tapametpsl cocTosiHus ra3a. TepMoJMHAMUYECKUN ITPOLIECC U PABHOBECHE.
Vpaeuenue Knaneripona u MennaeneeBa-Kianeipona.
W3omnpoueccsl (Juisi Kaka0ro M30mpoliecca JaTh OIpeNeleHHe, 3amucarbh 3aKOH, MOCTPOUTH
rpaduku B koopauHarax PV, PT u VT).
[lepBoe Hauano TepMOJMHAMHMKHM, €ro IpUMEHEHUWE K u3ompoueccaM. MoisipHbie
TEIIOEMKOCTH.
VYpasuenue Maiiepa. Koadpunuent Ilyaccona.
AnmabaTHbIN nponecc (3anucaTh GopMyily, MOCTPOUTh Ipaduk B koopauHatax PV u onucarp
OTJINYUE OT U30TEPMBI).
[ToBepxHOCTHOE HATSIKEHHE W MEXaHH3M ero oopazoBaHus (cM. MeToaudky). CMaunBaHMe.
Kanunnsipueie siBnexus.
OcHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETHYeCKONW Teopun. Wneanpubrii ra3. I[llkama
KenbBHHA U Llenbeus.
KII/] TermoBoro aBuratens U uaeaibHOM MaHbel KapHo.
Peanbhsblii ra3. YpaBaenue Ban-/lep-Baansca.

Bonpocsl no pasaeay 4.
HanpsokeHHOCTh M MOTEHIMAN 3JIEKTPOCTATHYECKOrO MMOJIsA, CBA3b MexAy HUMHU. CHIIOBbIE
JIMHUHU U SKBUIOTEHIMAIbHBIE TIOBEPXHOCTH, UX B3aUMOCBs3b. BekTop rpamuenta. [IpuHimn
CYIIEPITO3UIUH TIOJIEH.
Teopema ['aycca st 37IE€KTpOCTAaTHYECKOTO TOJSA B BaKyymMe M BemecTBe. Pabota mouis.
Teopema 0 HUPKyYIALMY BEKTOpa HAIPSHKEHHOCTH.
IIpOBOIHUKH B 3IEKTPOCTATUYECKOM IOJE. YCIOBHE PAaBHOBECHS 3apsAlOB B IIPOBOIHHUKE.
JIMDIIEKTPUKU B JIEKTPOCTATUYECKOM IoJie. Tumbl nuanieKTpukoB. [lonsgpusanusa u ee BUABL
ITonsapru30BaHHOCTb, JUAIEKTPUYECKAs MPOHUIIAEMOCTh U BOCIIPUMMYUBOCTD. DJIEKTPUYECKOE
CMEILICHHUE.
DNEKTPOEMKOCTh NPOBOJHUKA U KOHJAEHcAaTopa. CBs3b HANPSHKEHNS U HAIPSYKEHHOCTH, CBSI3b
3apsja ¢ HallpsDKEHUEM B KOHAECHCATOPE.
Emkocte miockoro konzaeHcaropa. CoelMHEHHsI KOHJEHCATOpoB (cxeMa U (GopMyisl s
pesyabTUpyromux 3HadeHuil q, U, C). DHeprus 3apspkeHHOro NMPOBOAHUKA, KOHAEHCATOpa.
OObeMHas I0THOCTh SHEPIHH.
IIpoBOIHUKM B 3JIEKTPOCTATUYECKOM I0OJIE. YCIOBHE PAaBHOBECHs 3apslOB B IIPOBOIHHUKE.
JIM3IEKTPUKU B JIEKTPOCTATUYECKOM IoJie. Tunbl nuanekTpukos. Ilonsgpusanys u ee BUABL
[Tonspru30BaHHOCTb, QUAIEKTPUYECKAs TPOHUIIAEMOCTh U BOCIIPUMMYUBOCTD. DJIEKTPUYECKOE
CMEILICHHUE.
@dopmyna CONPOTHUBIEHUS IPOBOJOYHOIO MPOBOJHUKA. 3aBUCHUMOCTb CONPOTHUBIICHUS
IIPOBOJIHMKA OT TEMIIEpaTypbl U €€ KauecTBeHHoe oObsicHeHue. 3akoH Jlxoyns - Jlenua
(maTerpansHas u quddepeHnuanbaas opma).
3akoHbl OMa B MHTErpajbHOU (opMme (U1 HEOJHOPOAHOTO yyacTKa LIEMH, JUIsl OAHOPOIHOTO
ydacTKa Ienu, A 3aMKHYTOW (monHOi) 1enu). 3akoH Oma B muddepeHunanbHoi Gopme.
Coenunenus pe3uctopos (cxema u popmyinsl s U, I, R).
IIpaBuna Kupxroda. Y3en nenu, He3aBUCUMBIN KOHTYp, PaBUJIa pacCTAaHOBKU 3HAKOB. 3ajaua
Ha npuMeHeHue npasui Kupxroda.
3akoH Jlxoyns — Jlenua B uHTerpanbHoi u auddepenunansHoit popme. MOIIHOCTh TOKA.
@opMyIIbl TOJHOM U MOJIE3HON MOLTHOCTHU B lekTpudeckor nemu. KIIJ[ ncrounnka toxa.
Coenunenus pesuctopoB (cxema u ¢opmynsl anst U, I, R). ®@opmyna compoTuBieHus
IIPOBOJIOYHOTO MPOBOJHUKA. 3aBUCUMOCTb COITPOTUBIIEHHS IPOBOJHUKA OT TEMIIEPATYPhI U €€
KadecTBeHHOE 00bsicHeHne. CBepXIPOBOIUMOCTb.
[TonynpoBOAHUKH, UX OTJINYME OT MPOBOJHUKOB U JUAIEKTPUKOB. DJIEKTPOHHAS U JbIPOYHAs
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MIPOBOJIMMOCTH B MOJIYITPOBOAHUKAX. MexaHu3M 00pa30oBaHUs AbIPOK.
CoOcTBeHHass W MpPUMECHAs MPOBOJUMOCTH B MONYNMpoBOoAHUKaX. [lomynpoBoanuku p- u N-
THUIIA, UX TOJyYEHHUE.
[MomynpoBoaHukoBed auoa. OcobeHHOCTH pabOThl aMOJAa B MPOMYCKHOM U 3allOPHOM
HanpasJjeHUU. TpaH3ucTop.
Bonpocsl mo pasageay 5.
MaruauTtHoe 1noje, ero xapakTepucTuku. CUI0OBbI€ JIMHUU.
Cuna Jlopenua u cuna Amnepa. 3akoH buo-Casapa-Jlaniiaca. MarautHoe nose 3emiu.
OCHOBHBIE TOJIOKEHHUS TEOPUM DIJIEKTPOMArHUTHOrO Ioyid MakcBema. YpaBHEHUs
Makcsema.
Teopema o nupkysanuu Bekropa B. Teopema [Maycca uist MarHUTHOTO MOJISL B BAKyyMe.
3ajaya Ha NPUMEHEHUE IIpaBWJIa MPAaBOr0 BMHTA (MarHUTHOE I10JI€ MPSIMOIO MPOBOJAHUKA U
KpYroBOTO BUTKA) U ITpaBuJIa JIEBOW PyKU (HAIpaBIECHUE CHII).
®eppo-, napa- U AUaMarHeTUKU, UX OTJIIMYUTENIbHbIE 0COOEHHOCTH. MexaHu3M GopMUpPOBaHUS
OCTaTOYHON HaMarHW4eHHOCTH Yy @eppomarHeTukoB. Jlomensl. Touka Kropu. Ilerns
TUCTEPE3HUCA.
MarnutHoe noJsie. [Totok BekTopa B.
SIBneHue AMEKTPOMArHUTHOM MHAYKIMU U caMOouHAyKuuu. [Ipasuno Jlenna.
HamarununBanne marnetnkoB. Makpo- m MukpoTtoku. Hampsbxkennocts H m mnaykuus B
MarHuTHOTO TOJISl, UX B3aUMOCBS3b.
MaruuTHas MPOHUIIAEMOCTh U BOCIPUUMYHUBOCTB. Teopema 0 HUpKyIAuu Bekropa H.
Bonpocsl no pasaeay 6.
3aKOHbl OTPaX€HUS W  TPEJOMIICHHS CBETOBBIX BOJIH. 3aKOH  HPSAMOJIMHEWMHOTO
pacnpocTpaHeHus: cBeTa. 3aKOH HE3aBUCHMOCTH CBETOBBIX IMy4YKOB. JIMH3BI (BUbI, OCHOBHbIE
nyau, popmysia JTUH3HI).
OTHOCUTENBHBIN U a0COFOTHBIN MOKa3aTeIM MpeIOMIICHUS. SIBJIEHHE MOJTHOTO BHYTPEHHETO
oTpaxeHnud. /lucnepcus ceera.
[TonspuzoBannblii cBeT. Bunapl monsipusamuu. Yrojl W 3akoH bprocrepa. 3akon Mamroca.
I1oBOPOT MIIOCKOCTH MOJISAPHU3ALMHN.
HNurtepdepentius u mudpakuusi cBeTa. YCIOBUS BO3HUKHOBEHHS MHTephepeHInu. benpiii u
MOHOXPOMAaTHUYECKUI CBET. YCJIOBUS MakCUMyMOB M MMHUMYMOB. Pa3HocTh (a3 u pazHOCTb
xoJa.
OmnpiT FOHra. MaTepdepennus B TOHKUX UICHKaX (X011 tydeit). [IpocBeTaeHne onTuky.
Konbua Herotona, xo1 uHTepdepupyromux ayded 1 HabaoaaeMas KapTHHA B OTPOKEHHOM U
IIPOXOJAIIEM CBETE.
Hudpakuus. [Mpuamun [Nolirenca-dpenens. Teopust 300 OpeHenst (PUCYHOK pacrpeaeieHus
30H Ha BOJIHOBOH MOBEPXHOCTH, (hopMyIna pajuyca 30H OpeHens).
Judpaxiys Ha KpyrjaoM OTBEPCTUHU U JUIMHHOM LIEIH.
JudpakyonHas —pemierka. YcIoBHE TIJIaBHBIX MAKCUMYMOB M MHUHUMYMOB  JUIS
mdpakMOHHON penieTku. JudpakinoHHas KapTUHA B MOHOXpPOMAaTHYECKOM U OeJIOM CBETe.
Pazpemarommas cnocoOHOCTh AU(PAKLIUOHHOHN PELIETKH.
KopnyckynsipHO-BOJIHOBOH yanu3M cBeTa. KBaHT cBeTa. DHeprus, Macca U UMITyJIbC (pOTOHA.
SBnenue ¢dotorpdexra. Bunel ¢porosrddexra. I[lpuHuun padoThl NOTYHPOBOJAHUKOBOTO
¢dboTOdIEMEHTA.
VYpaBuenue OifHmTelHa Ui BHemHero (otoaddexra. KpacHas rpanuna ¢orosddekra.
Paborta BbIx0oa 3nekTpoHa. 3akoHbl CTOJIETOBA.
Crnektp. Bunel ciektpoB. CnekTpsl nciyckanus ¥ noraomeHus. CrieKTpaibHbIi aHAIU3 U €ro
IIPUMEHEHHE.
Monens atoma Pesepdopaa — bopa. IToctynarer Bopa.
OO6pa3oBaHue crieKTpa U3NydeHus: aroMa Bojopoaa. @opmyna banemepa.
Cnekrpanbnble cepun Jlalimana, bansMepa, [lamena.
SBnenne  ¢dotorpdexra. Buapt  otordpdexrta. Ilpunnunm paboTel BaKyyMHOro U
ra30HANOJIHEHHOTO (POTORIEMEHTA, UX BOJIBT — aMIIEpHbIE XapaKTEPUCTUKH.
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18. TenoBoe m3mydenue u ero ocooennoctu. CriekTpanbHas UCIyCKaTeNIbHAs U MOTJI0IATeIbHAS

CIIOCOOHOCTb. HHTeraJIbHaSI SHECPreTUICCKasa CBETUMOCTD.

19. A6comoTHO "epHoe Teno. Cepoe teno. 3akon Kupxroda.
20.3akon Credana — bonpumana. 3axkon Buna. I'paduk 3aBHCHMOCTH UCIyCKaTeIbHOU

CMOCOOHOCTH TeJa OT JUTMHBI BOJHBI IIPH Pa3HBIX TEMIEpaTypax.

21. Tloctynatsl bopa. OGpazoBaHue CeKTpa U3ITyUYSHHs aTOMa BOJIOPO/Ia.

[lepedeHb BONPOCOB, BHIHOCUMBIX Ha TPOMEKYTOUHYIO aTTECTAIUIO (3a4eT,

HK3aMEH)
Bomnpocsl k 3auety (1 cemecTp)

Paznen 1 «Du3nyecKrue OCHOBEI MEXAHUKI)

1.

2.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

[pemver puznku. Metozs! pusrdeckoro uccnenoBanus. Posb GM3MKK B pa3BUTUM TEXHUKU U BIIMSIHUE
TEXHUKHU HA Pa3BUTHE (PU3UKU.

Mexanndeckoe JIBIKEHHE Kak TpocTeias (opma aBrkeHus marepun. Kiaccmueckas MexaHuWKa.
IIpocTpaHCTBO 1 Bpems B KJITACCUUYECKON MeXaHUKe. DH3NYecKue MOJIENH.

Kunemaruueckoe onvicanue BrKeHUs TOUKA. CKOPOCTh U YCKOPEHHE TIPY KPUBOJIMHEHHOM JIBHYKEHHUM.
HopmarsHoe 1 kacaTensHOe (TaHTeHIMATBHOE) YCKOPEHMS.

JIBIKEHUE TOYKH MO OKPYKHOCTH. BEKTOpbI yIrioBOW CKOPOCTH M YIVIOBOTO YyCKOpeHus.. CBs3b
JIMHEWHBIX CKOPOCTEHN M YCKOPEHUI C YITIOBBIMU CKOPOCTSIMHU M YCKOPEHUSIMU.

Jlnnamuka. Mexanamdeckast cuctema. Cuma. Macca u umimynibe. COBpeMeHHasi TPaKTOBKA 3aKOHOB
Herorona. Crnbl B MEXaHUKE.

Nmmysbe crcTeMbl MaTepHaIbHBIX TOUEK. 3aKOH COXPaHEHHS UMITYJTHCA.

O6o6mennast dopmymposka Il 3akona Hetotona. 3akoH BcemupHOro TsaroTeHus. LleHTp macc
MEXaHUYECKOM CHUCTEMBI, 3aKOH JBWKEHHs LEHTpa Macc. J[BWKEHHE Tel ¢ NEepEeMEHHOU
MAaCCOH.

DHeprusi Kak yHHBEpcaJlbHas Mepa pa3MuHbIX (opM JBWKEHHS W B3auMOCHCTBUS. Pabora cHiibL
KoncepBaTuBHBIE M HEKOHCEPBATUBHBIE CUJTbI. MOIIIHOCTb.

Kunervdeckast s3Heprus MEXaHMUYECKOM ccTeMbl. [ loTeHImanbHast S3Heprus.

3aKOH COXpaHEHUsI SHEPTUM B MEXAHUKE. Y IApbI.

Mowment unepuun. Teopema lllteitHepa.

MowmeHT cuibl. OCHOBHOE ypaBHEHHE TMHAMMKHU BpaIlaTeIbHOTO JIBU)KEHUSI TBEPJIOTO TeJa.
Kunernueckas sHeprysi Bpallaromerocss U Katsierocsi Teepaoro rtena. Padora npu BpaiarensHOM
JIBHKCHHU.

MoMeHT uMnynbca MaTepUaIbHON TOYKH, MEXaHUYECKOW CUCTEMBI U TeJla. 3aKOH COXPaHEHUs
MOMEHTAa UMILYJIbCA.

OcHOBHOE ypaBHEHHE TUHAMHUKU BPAlllaTEIbHOTO JBMXKEHUS TBEPJOro Teia B 0000LIEHHOM
BHJI€. 3aKOH COXPaHEHUsI MOMEHTAa UMITYJIbCA.

Hedpopmaruss B TBepaom Tene. 3akoH ['yka. Koadpdumment Ilyaccona. Juarpamma
pacTsKEHHUS.

I'mapocratuka HeckumaeMon kunmkoctd. JlaBinenue cronda kumkoctd. Cuia Apxumerna. Y ClioBUs
TUIABAHUS TEL.

CrauvoHapHO€ TeYeHUE HACATbHOW >KUAKOCTH. YPAaBHEHHE HEPa3pbIBHOCTH. YPaBHEHUE
bepuymu.

Bsi3kocts sxuxoctu. Pesxumbl Teuenns. Uuceno Pelinonbaca. MeTo bl onpenesieHus BI3KOCTH.

Pasznea 2 «KonebaHus ¥ BOJHBD)

20.

21.
22.
23.

Knaccudukanuss koneGaHuil. YpaBHeHHE TapMOHMYECKUX KojeOaHuil. MexaHuueckue
koneOanus. OHeprus kojebanuil. JluddepeHnnaabHoe YypaBHEHHE TapMOHHYECKUX
KoIeOaHMuiA.

MasTHUKH.

CBoOoHbIe 3aTyXarolue Koyebanus. BeiHyxaenHsie konebanus. Pesonanc.

BonnoBoe amwxenue. Ilnockas rapmonuueckass BojiHA. [[nvHA BOJIHBI, BOJHOBOE YHMCIIO,
(azoBas CKOPOCTh. YpaBHEHUE BOJHBI.

Pa3nen 3 «MouekyasgpHas d)I/I3I/IKa U TCpMOJMHAMHUKA»
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24,

25.

26.
27.

28.
29.
30.
31.
32.

33.

34.

35.

CraTtucTuueckuii M TEpPMOJMHAMHYECKUM MeTonbl HccienoBaHus. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU HJealbHBIX ra3oB. TemmeparypHas mkana lLlenscus u
KenbBuna.

CpenHsss KUHETHYECKas »dSHEprus MoOJeKyld. MOJeKyasIpHO-KUHETUYECKOE TOJIKOBaHHUE
a0COJIIOTHON TeMITepaTypHl.

Pacnpenenenne Makcsesia MOJIEKYI HACAIBHOTO rasa.

Pacnpenenenne bonpumana u Gapomerpuueckas ¢popmyna. CpenHee YUCIO CTOJIKHOBEHUH H
CpeaHss JUTMHa CBOOOIHOTO mpodera.

TepmoanHamuyeckue napamerpbl. TepMoInHAMUUECKOE PAaBHOBECUE U MpOIECC. YpaBHEHUE
COCTOSIHUS UI€aIbHOTO ra3a. M3omnpoueccsl.

[TepBoe Hauwanmo TepmoauHamMuku. PaGorta rasza. TermooOMeH, KOJHMYECTBO TEILIOTHI.
BHyTpeHHsIs S5HEPTUs HACATBHOTO ra3a. Ynucio crenenei cBoOO bl

[Ipumenenue nepBoro Hayajia TEpMOJAMHAMUKH K M30TpolieccaM. AinabaTHbIN Hpoliecc.
TennoemkocTs. YpaBuenue Maitepa. Koaddumuent Ilyaccona. [lomurpomnHslii poriecc.
Hukner. Tepmuueckuit K1/ nukna. TennoBele ABUTaTeny, X0JI0IWIbHbIE MAlIMHBL. Teopema
Kapno. [Mukn Kapao u ero x.1.1. Bropoe Hagamo TepMOIMHAMUKH.

OO6parumbie U HeoOpaTtumbie mpoiiecchl. JHTporus. HepaBenctBo Kimaysuyca. Onpenenenue
SHTPONUHN PABHOBECHON CHCTEMBI Yepe3 TEPMOJMHAMHYECKYI0 BEPOSTHOCTb MAaKpPOCHCTEMBI.
Teopema HepHcra-Ilnanka.

Cuitbl 1 MOTEHIMAIBHAS SHEPTUS MEXMOJIEKYIIPHOTO B3aUMOJICHCTBH. Y paBHeHUE Ban-nep-
Baanbca. M3oTepmsl Ban-nep-Baanbsca u skCriepuMeHTaIbHbIE W30 TEPMBI.

SBnenue nepenoca. Juddysus, TemIonpoBoIHOCTb, BHYTPEHHEE TPEHHE.

Pa3nea 4 «DnexTpuuecTBoy

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

51.
52.

DIJIEKTPUYECKHE 3apslibl. 3aKOH COXpPaHEHHWsS 3apsAnoB. BzaumMmopneilcTtBue 3apsgoB. 3aKOH
Kynona.

DIEKTPOCTATUYECKOE II0JIE, €r0 XAPAaKTEPUCTUKU. OKBUIIOTCHLMAJIBHBIE ITOBEPXHOCTU H
CUJIOBBIE JIMHUU JIEKTPOCTATUYECKOro moJist. [IpuHnun cyneprno3unuu nojen.

[ToTok BekTOpa HANPSKEHHOCTH JIEKTPOCTaTHUECKOTO ToJist. Teopema ["aycca (11 Bakyyma).

[ToTreHnmanpHBIN XapakTep dJeKTpocTaTndeckoro mojs. [lonstue norennuana. Pacuer paboTsr
IIpyU  NEpeMEIICHUH 3apsia B JJEeKTpocTaTudueckom moJie. [lupkymsaums Bekropa E
3NEKTPOCTATUYECKOTO MOJIS.

Onpenenenre pa3HOCTU MOTEHUUAIOB B 3JEKTPOCTATHYECKOM MoJie. CBsA3b HANPSKEHHOCTH U
rnoreHuuana. ['paauent noreHuuana.

ITpoBOJHUKY B 3JIEKTPOCTATHMYECKOM IIoNie. PaBHOBecHe 3aps0B B IPOBOJAHMKE. EMKOCTH
MIPOBOIHHUKOB.

Emkocts  koHzmeHcaropoB.  CoelMHEHHMs]  KOHACHCATOPOB.  ODHEPrus  3apsHKEHHOIO
KOHJIEHCATopa.

OHeprus 37eKTpocTaThyeckoro nojs. O6beMHast IIIOTHOCTh 3HEPTUH OIS,

Tunel nusnextpukoB. llomspusanuss nUAAEKTPUKOB W ee  BuUAbL.  [lonspM30BaHHOCTH
JUAJIEKTPUKOB.  JlMdneKkTpuyeckas  BOCHPUMMYMBOCTD U MPOHMIIAEMOCTb.  BekrTop
ANEKTPUYECKOTO CMELIEHUSI.

CBoOomubie U cBsi3aHHble 3apsiabl. Teopema [aycca s mons B JIMDIIEKTPUKE.
CerseToaneKTpuky. DIEKTPUUECKOE T0JIE B OJHOPOIHOM JUDJIEKTPUKE.

IToCTOSAHHBIN 2JEKTPUUECKUI TOK, YCIIOBHS €r0 CYLIECTBOBAHUS U OCHOBHBIE XapaKTEPUCTUKH.
Croponnue cunsl. [Torarue O/IC n HanpshxeHU.

ConpoTuBieHHEe NPOBOJIOYHOTO MNMpoBOJHMKA. CoelMHEHUs NPOBOJHUKOB. TeMmmnepaTypHas
3aBHCUMOCTb COIIPOTHUBIICHUS U €€ KadyeCTBEHHOEe 00bsicHeHHe. CBEpXIPOBOIUMOCTb.

3akoH OMa B MHTErpasibHOM (opMe Al OTHOPOJHOTO U HEOJHOPOJHOTO YYACTKOB LEMH, JUIS
MOJIHOM LIETIH.

[IpaBuna Kupxroda.

3akoH J[xoyns — JleHna B uHTEerpagbHoi popme. MOIHOCTh TOKA.

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

OnexTpuueckuii TOK B MeTaiax. Kiaccuueckas TeOpHsl 3JIEKTPONPOBOJHOCTH. TOkK B

29



53.

BaKyyMe. DMUCCHsI 3JIEKTPOHOB. ['a30BbIe pa3psijibl.
[MomympoBoaHuKH. 30HHAST Teopus TBepAOTO Tena. COOCTBEHHAS U MPUMECHAS TIPOBOIUMOCTH
IIOJIYIIPOBOJHUKOB. J[HOx.

Bomnpocsl k 3k3ameny (2 cemecTp)

Pasznea 5 «Margetusm»

54.

55.

56.

S7.

58.

59.

60.
61.

62.

63.

64.

65.

66.

67.

MarsuTHOE moJjie M €ro XapakTepUCTUKH. Makpo- U MUKpPOTOKH. Bo3neiicTBHEe MarHUTHOTO
I10JIsl HA PAMKY C TOKOM U Ha MPSIMOJIMHEHHBIN POBOJIHUK C TOKOM.

CunoBble JTUHMM MarHuTHOM uHAykuuu. CuwioBas KapTUHa  MarHUTHOTO  MOJIA
MPSIMOJIMHENHOIO TPOBOJHMKA C TOKOM M KpyroBoro BHUTKa. llpuHuun cynepno3unuu
MAarHUTHBIX MOJICH.

3akon buo — CaBapa — Jlamaca.

Bo3sgeiicTBre MarHuTHOTO MOJIs HA ABWXKYyIIHiics 3apsaa. Cuna Jlopenmna. [[Brwkenue 3apsna B
MaraHutHoM noJie. Dddext Xomra.

BuxpeBo# xapaktep MarHuTHOTO ToJisi. Teopema ['aycca m Teopema 0 LHUPKYJISIMKA BEKTOpa
MAarHUTHOM MHAYKIIUH (B BaKyyMe).

HamarunuuBanne  MarHeTukoB.  HampsokeHHOCTP ~ MAarHMTHOTO — MOJsi.  MarHuTHas
MIPOHUIIAEMOCTh M MAarHUTHASI BOCIIPUUMYHBOCTb.

JlnamMarHeTukH, mapaMarHeTUKH U (PeppOMarHeTUKH.

Ces3p BekTopoB B n H. 3akoH mosHOTO TOKa JUisi MarHMUTHOTO IOJIS B BellecTBe. Teopema o
LUPKYJSIuu BekTopa H.

OnexkrpoMarauTHas UHAYKIUA. D/]C HHAYKINY B TTOABMKHBIX U HEMOABMKHBIX TPOBOTHUKAX.
Bpamenne pamku B MarHuTHOM 110J1€. Toku Dyko.

Camounnykuusi. MHAYKTUBHOCTH TpoBOoAHWKA. 3akoH JleHma. Bs3aumuHas wuwHIyKOUS.
TpancdhopmaTopsl.

PaGora mo mepemerieHro MPOBOJHUKA C TOKOM B MarHMUTHOM MoOJje. DHEpPrusi MarHUTHOTO
1oJ1s B cojieHouze. [IoTHOCTh 3HEpruM MarHUTHOTO MOJIS.

BuxpeBoe »snektpuueckoe mnoisie. Tok cmenienua. Cucrema ypaBHeHUWd MakcBenna B
WHTETpaJIbHON (hopme.

Konebatenpubiii xkoHTYp. IIpeoOpa3zoBaHme 5HEPruM Ha pa3IUYHBIX dTamax KoJieOaHUs.
Juddepenunanbible ypaBHEHHs] CBOOOJHBIX HE3aTYXAlOIIMX M 3aTyXaloIIUX KoJeOaHuil B
HEM U UX PELICHHUS.

HuddepenunanbHoe ypaBHEHHE 3JIEKTPOMAarHUTHONM BOJHBI U ero pemieHue. CKOPOCTh
pacnipocTpaHeHusi BoJiHbI. Bextop YmoBa-lloliHTHHra. DHEpreTMyeckue XapaKTepPUCTUKH
3IEKTPOMAarHUTHbBIX BOJIH. [lIKkana 3JeKTpOMarHuTHBIX BOJIH.

Paznea 6 «OnoTukay

68.
69.

70.
71.
72.
73.
74.

75.
76.

77.

78.

OnTuka. 3aKkoHbI reOMeTpuYecKol onTuky. [loyiHOe BHyTpeHHee oTpaxkeHue. JIMH3bI.
Wntepdepennyst cBera. YcClIOBUsS BO3HMKHOBEHHMs MHTepdepeHUuu. MeToa BEKTOPHOI
JyarpamMmsl Ui CII0KEHUS IBYX WJIM HECKOJIBKUX BOJIH.

[TpuHuun noxyueHus: UHTEPPEPEeHIIMOHHON KapTUHBL. YCIOBHS MAKCUMyMOB U MHUHMMYMOB.
PazHocTh (ha3 u pazHoCTh X0/a.

Hutepdepentus B ToHkol mieHke. Konbpiia HeroToHa.

Hudpaxus csera. [Ipunnun I'oiirenca-dpenens. 3oup1 OpeHerns.

Judpaxius Ha KpyriaoMm oTBepcTuu. Judpakuus Ha JUIMHHON IENH.

HudpakiuonHas pemerka. ['aBHble MakcuMyMbl. ['aBHble MUHMMYMBbI. Pasperaromas
CIOCOOHOCTb.

[MonsipuzoBanHbIi cBeT. Buapl nosspuzannu. CrnocoObl NOIy4YeHUs TOISIPU30BAaHHOTO CBETA.
IIpoxoxkaeHNE €CTECTBEHHOIO CBETa 4Yepe3 MOJApU3aTop U aHainu3arop. IIoBopot miockocTu
MOJISIPU3BALIUH.

[lonsipuzanus cBeTa NpU OTPAKEHUM U IPEJIOMIIEHUM HA TPAHULE TUAIEKTPUKOB. 3aKOH
bprocrepa. [IBoliHOE JTydenpenoMIICHHE.

KopnyckynspHo-BosIHOBOH Ayanu3M cBera. KBaHT cBera. DHeprus M uUMIynbe (oToOHA.
Buemrnuit hotoadexr.
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79. CseroBoe nasnenue. OnbiTol Jlebenea. Ddpdexr Komnrona.

80. TemmmoBoe wusnydyenue. 3akoH Kwupxroda. AOGcomotrHo uepHoe Tteno. 3akoH Credana-
Bonbivmana. 3akon Buna.

81. TeruoBoe m3nyuenue. @opmyna Ilnanka. Pacnipenenenue 3Hepruu B CHEKTPE U3IYYECHUS IO
94acTOTE U JUTMHE BOJIHBI.

Pa3nen 7 «KBanToBas ¢pusuka»

82. Monens atoma Tomcona u Pesepdopma-bopa. Onwitel Pesepdoprna mo paccesauro anbda-
9acTHUll. DMIIMPUYECKIE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopus Bopa.

83. YpoBHU 3Heprun atoMa Bojopoa. KBaHTOBEIE yncia: Ii1aBHOE, OpOUTAIIEHOE, MATHUTHOE.

84. BoyiHOBBIE cBOMCTBa MUKpouacTHll. JlnwmHa BosHBI jne bpoiins m ee cBoiicTtBa. BosHoBas
GbyHKIHS.

85. CooTtHomenue HeomnpeaeneHHocTe ['eizenoepra. Ypasaenue Llpenunrepa.

Pa3nen 8 «lnepnas usuka»

86. CocTaB aTOMHOTO si/ipa. XapaKTePUCTUKH siApa. SnepHbie critbl. DHeprus cBs3u siapa. Jledexr
Macc. DHepreTuueckuil 3 (eKT saepHON peaKIHH.

87. PagroakTMBHOE M3ITy4eHHE W €T0 BUABI. 3aKOH PaJHOAKTUBHOTO pacraja. SnepHbie peakium.
Henenwne saep. Cunres siaep. [lonaTrue o 103UMETPUN U 3aIUTE.

6.2. Onucanue nokasarteJeil M KpUTeprueB KOHTPOJISA yCIIeBA€MOCTH,
ONMUCAHNE IIKAJ OlleHMBAHUSA

Kpurepun oreHkH perieHus 3aJaydl Ha KOHTPOJIBHOW padoTe, NpH 3allluTe
nabopaTtopHOil pabOTHI, HA K3aMEHE:!

o 5 0annoB BBICTABISICTCS CTYJICHTY, €CJIU B JIOTHYECKH BBICTPOCHHOM
pEIIeHUH PABWIIBHO YKa3aHbl (hOPMYJIbl BCEX HEOOXOIUMBIX (PU3UUECKUX 3aKOHOB C
NOSICHEHUSIMHU, CIEJNaHbl BCE HEOOXOAMMBbIE MaTeMaTHYeCKHe MpeoOpa3oBaHus,
PUCYHKH (TpU HEOOXOAMMOCTH ), IOJYYEH MPABUIIBHBIN OTBET;

o 4 Oanja BBICTABISIETCS CTYIEHTY, €CIM B OTBETE YKa3aHbl BCe
HeoOXouMble (U3HUECKHe 3aKOHBI C TOSCHEHWSIMHU, MPUBEICHBI PUCYHKH (IIpU
HEOOXOJIMMOCTH), HO B TMOSICHEHUSAX K (PU3UYECKUM 3aKOHAM WJIM B PHUCYHKE
coJiepKaTcsi HETOYHOCTH, WJIU JIOMYIIIEHa MaTeMaTUYECKHUE OIIMOKA NP PEIICHUN;

o 3 0anja BBICTABISETCS CTYACHTY, €CIM B OTBETE YKa3aHbl TOJBKO
HeoOXoauMble (PU3MUECKHE 3aKOHBI WJIM PUCYHKH (TIPM HEOOXOIWMOCTH), WM B
3aKOHAX U PUCYHKE JOMYIIECHBI OINOKH;

o 2 Gay1a - peuieHue He COJIEPKUT OCHOBHOW MOHSITHIHBIN ammapar mo
TEME 3aJ1auHu.

Jlns pomycka K 9K3aMEHY CTYACHT OOs3aH PEIIUTh UTOTOBYHO KOHTPOJBHYIO
paboTy Ha OIICHKY «3a4eT).

HNroroBass oreHKa I10 KOHTPOJIBHOH paboTe «3a4deT» WIH «He3adeT»
ompenensaeTcs IO CpeaHeMy Oally 1Mo BCeM 3ajadaM BapHaHTa KOHTPOJbHOMU
paboThI:

0 — 2,4 6ana — «He3a4eT»;

2,5 — 5 0aJ1710B — «3a4eT».

Kputepuu orieHKr BOIPOCOB AJIsI 3aIUTHI JJAOOPATOPHBIX padoOT:

L «Gav€T» BBICTABIIACTCA CTYACHTY, €CJIM B OTBCTC HAa BOIIPOC IIPABUJIBHO
YKa3aHbl BCC HCO6XOI[I/IMI)IG (1)I/I3I/IquKI/Ie 3dKOHBI M OHNPCACIICHUA C IIOACHCHUHAMM,
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MPaBUJIBHO OMNHCAHbl SIBJICHUS WJIM B OTBETE COJEPKATCA HE3HAUUTEIbHBIC
HETOYHOCTH;

. «He3a4eTr» - OTBET HE COACPKUT OCHOBHOW NMOHATHUMHBIM anmapar o
TEME BOIpoca

Jlns pomycka K SK3aMEHY CTYAEHT O00si3aH 3alllUTUTh BCE BBITIOJTHEHHBIS
nabopaTtopHbie pabOThI HAa OLICHKY «3a4eT.

Uroroas oreHka 1o 3amure 1a00paTopHOil paboThl «3a4eT» WU «He3adeT
onpezensiercss no cpeaHemMy Oamty pemieHus 3-X 3ajaad mo teme paboTel: 2,5 — 5
0a/s10B — «3aueT»; 0 — 2,4 0aj171a — «He3a4eT» U OTBETaM C OIICHKOM «3adeT» Ha
BOIIPOCHI JUIsl 3allUThl JlabopatopHOil paboThl. MToromasi oleHKa IO 3alluTe
nabopatopHOil paboOThl «3a4yeT» COOTBETCTBYET pEIICHUIO 3ajlad W OTBETy Ha
BOIIPOCHI JJIS 3aIIUTHI Ja00PATOPHOUN pabOThI C OLICHKAMHU «3a4eT».

JI71s1 BBIMIOJTHEHUSI U 3aIIUTHI JIJAOOPATOPHBIX pabOT CTYJEHTHI pa30UBAIOTCS Ha
Maneie Tpynnel mo 4 - 6 dyenoBek. Kaxkmas rpynma BBINOTHSET Ha 3aHATHH
WHJUMBUIYaJbHYIO JabopaTopHyto paboty. [Ipu 3ammte mabopaTtopHOW padOTHI
Majioll TPYIIOW OTBEThl KaXJIOr0 CTyJACHTa OICHUBAIOTCS II0 KPUTEPHUSIM
WHIUBUTYaJIBHO.

Kpurepuu orieHKH BOIIPOCOB K dK3aMEHY:

o 5 0anji0B BBICTABISCTCS CTYACHTY, €CIU B JIOTMUECKU BBICTPOSHHOM
OTBETE Ha BOIPOC MPaBWIBHO YyKa3aHbl BCE HEOOXOAMMBIE (pU3MUECKUE 3aKOHBI U
OTIpEJICNICHHs] C TOSACHEHUSIMHU, TPABUIILHO OMHCAaHbl SBICHUS, MPEACTABICH BBIBOJ
OCHOBHBIX (DOPMYII B COOTBETCTBUU C U3JI0KEHHBIM JIEKIIMOHHBIM MaTepUaJIoM;

o 4 Oanja BBICTABISIETCS CTYIEHTY, €CIM B OTBETE YKa3aHbl BCe
HEOoOXOMMbIE (U3MYECKHE 3aKOHBI U ONPEIEICHUS C TOSCHEHUSIMH, OIHCAHBI
SBJICHUS, HO B TIOSCHEHHSIX K (PU3NYECKUM 3aKOHAM U OIPEICICHUSIM COJEpKaTCA
HETOYHOCTH W (WJIM) SIBJICHUS ONHCAHBI C OMMOKOW M (MJIM) HE MPEJICTABICH BHIBOJ
OCHOBHBIX (DOPMYII B COOTBETCTBUU C U3NI0KEHHBIM JICKIIMOHHBIM MaTEPHAIIOM;

o 3 0anja BBICTABISETCS CTYACHTY, €CIM B OTBETE YKa3aHbl TOJBKO
HeoOXoauMble (U3MYECKUE 3aKOHBI, OMpenesieHus Oe3 TMOosSCHEeHWH (Wiau B
MOSICHEHUSIX Ccojiep)KaTcsl OmMOKW) W (WJIM) TpPH OINHUCAHWM SIBICHUS JOMYIICHBI
omuOKY (WJIH ONTHUCAHUE OTCYTCTBYET);

o 2 0aJu1a - OTBET HE COAEPKUT OCHOBHOM MOHATUMHBIN anmapar 1o Teme
BOIIpOCA.

JIJist OLIeHKW 3HAaHWUW, YMEHHWH, HaBBIKOB U (HOPMHUPOBAHUSA KOMIIETCHIIMH TIO
JUCUUIUIMHE TPUMEHSIETCS  TPaJUIMOHHAs CUCTEMa KOHTPOJSI U OLEHKH
YCIIEBAEMOCTH CTYAEHTOB. [Ipy UCnob30BaHUU TPAAUIIMOHHON CUCTEMBI KOHTPOJIS U
OLICHKH YCTIE€BAEMOCTH CTYJICHTOB UCIIOJIb3YIOTCSI KPUTEPUH BBICTABICHUS OILIEHOK 10
YEThIPEX0ANIbHOM  CHCTEME  «OTIUYHO», «XOPOIIO», «YIOBIETBOPUTEIBHOY,
«HEYJIOBJIETBOPUTEILHO.

Ha sx3ameHe cTyJqeHT OTBeYaeT Ha JIBa TEOPETHUECKUX BOIMPOCA, BKIIOUECHHBIX
B OwmieT, U pemaeT oAHy 3ajady. buietr u 3amady CTYJAEHT BBHIOMpPAET CIIy4ailHO U3
KOMILIEKTa MpeJjlaraéMblX €My COOTBETCTBYIOLIMX MaTepuanoB. MToroBas olieHKa
M0 S9K3aMEHY BBICTABISECTCS IO CpelHEeW apuMEeTHYeCKOM OLIEHKE OTBETOB Ha
TEOPETUYECKHUE BOMPOCHI U PEIICHUS 3a/1a4H.
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TabOmnua 7
Kputepun onieHuBaHusi pe3yJabTATOB 00yUeHHUs IJIsl C1a491 IK3aMeHa

Ouenka Kpurtepuu ouneHuBanus

OTnuaHO cpenHss apudMeThyeckas OLEHKa [0 OTBETYy Ha
TEOPETUYECKHUE BOMPOCHI M pELIeHUE 3a1adn - oT 4,5 10 5
OaJJTOB; KOMIETEHIIMH, 3aKPETUIEHHBIC 3a JUCIUIUIMHOM,
c(hopMHpPOBaHbI HA YPOBHE — BHICOKHU;

Xopomio cpeaHsis  apudmMmeTHUecKas OIlEHKa [0 OTBETYy Ha
TEOPETUYECKUE BOIIPOCHI U PELICHUE 3aAa4u - oT 3,5 1o 4,4
OaJJIOB; KOMIETEHIIMH, 3aKPETUIEHHBIC 3a JUCIUIUIMHOM,
c(hopMUpOBaHbI HA YPOBHE — XOPOIIUiA (CpeTHUIA)

Y 10BIETBOPUTEIIHLHO cpeaHsis  apudmeTHUecKass OIEHKa 1O OTBETy Ha
TEOPETUYECKHUE BOIPOCHI U PELIEHUE 3a1a4uH - oT 2,5 no 3,4
OaJJTOB; KOMIETEHIINH, 3aKpETUIEHHBIC 3a JUCIUIUIMHOM,
c(hopMUpOBaHbI HA YPOBHE — JIOCTATOYHBIM

HeynosnerBopurenbHO | cpenHsis apudMeTHUeckas OIleHKa [0 OTBETy Ha
TEOpPETHYECKHUE BOMIPOCH U pelieHue 3anadu - ot 0 mo 2,4
0ayuTOB; KOMIICTCHIINH, 3aKPETUIEHHBIC 3a IUCIMILTUHON,
HEe C(hOPMHUPOBAHBI

7. YueOHO-MeTOoan4YecKoe 1 MH(POPMALMOHHOE o0eceYeHre TN CIUTTHHBI
7.1 OcHOoBHAas JuTEpaTypa

1. Tpodumona T.U. Kypc buszuku: yaeOH. mocoOue I CTYI. YIPEKICHHUIN BBICIIL.
obpazoBanus / T.W. Tpobumora. — 23-¢ uza., crep. — M.: M3naTenbckuii meHTp
«Axanemus», 2017. — 560 c.

2. Tpodumora T.M. COopuuk 3amad mo kypcy o¢usuku. Yuebunoe moc. / T.H.
Tpodumona. — 3-e u3n. — M.: OOO "Uznarenbckuii gom "Onukc 21 Bex", 2003. —
384 c.

7.2 JlonoiHUTEJIbHAS JIUTEPATypa

1. CasenbeB, U.B. Kypc ¢usuku: yuebHoe mocodbue mis By3oB: B 3 Tomax / M.B.

CapenbeB. — 8-¢ m3a., crep. — Cankr-IletepOypr: Jlans, [6. 1.]. — Tom 1:
Mexannka. MonekynspHas ¢uszuka — 2021. — 356 ¢c. — ISBN 978-5-8114-6796-9.
— Tekct: snexkTponHbIid // JlaHb: 3nMeKTpoHHO-OMOMMOTEYHass cuctema. — URL:

https://e.lanbook.com/book/152453.
2. Casenbes, 1.B. Kypc dusuku: yue6Hoe mocobue: B 3 Tomax / U.B. CaBenbeB. —

6-¢ m3n., crep. — Cankr-IletepOypr : Jlanp, [0. 1.]. — Tom 2: DnexTpu4ecTBoO.
Kone6anus u Bomubl. BonHoBas ontuka — 2019. — 468 ¢. — ISBN 978-5-8114-
4253-9. — TekcT: 2nmeKTpoHHBIN // JlaHb: 3MEeKTPOHHO-OMONMMOTEYHAsT cCUCTeMa. —

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

3. Xycaunos, IIL.T". Kypc ¢usuku: Teopus, 3agaun u BOMPOCH: ydebHOE mocodue /
HIL.T. XycannoB; Pocculicknii rocygapCTBEHHbIA arpapHbiii yHuBepcuter - MCXA
umenn K.A. TumupsizeBa (MockBa). — DIEKTpOH. TEKCTOBble AaH. — Mockaa:
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PTAY-MCXA wum. K.A. Tumwmpsazesa, 2021 — 464 c. — Pexum pocryna:
http://elib.timacad.ru/dl/local/s20210609.pdf.

4. KonornmH, H.A. ®duzuka. Marepuanbl KOHTPOJIBHON pabOTHI 1Jisi CTYJIECHTOB
arpapHbix HampaiaeHud noarotoBku. / H.A. Konommmn, W.B. JleBkun, B.JL
IIpumen; Poccuiicknii rocynapcTBeHHbIN arpapHbiil yHHBepcuTeT - MCXA nMmeHu
K.A. TumupszeBa (MockBa). — DneKTpoH. TekcToBble naH. — MockBa: PI'AY-
MCXA wuMm. KA. TumwupszeBa, 2021 — 154 c¢. — Pexum pocryna:
http://elib.timacad.ru/dl/local/s20210715.pdf.

5. Xycaunos, lII.I'. OcHOBBI MeXaHUKH U MOJIEKYJsipHas (u3uka: yueOHoe mocodue
[ HL.T'. XycauHoB; Poccuiickuii rocymapcTBeHHbIN arpapHbiii yHuBepcuteT - MCXA
umenn K.A. TumwupsizeBa (MockBa). — IJEKTPOH. TEKCTOBBbIE JaH. — MockBa:
PTAYV-MCXA wum. K.A. Tumumpszera, 2020 — 146 c. — Pexum pocryna:
http://elib.timacad.ru/dl/local/umo456.pdf.

6. Xycaunos, UI.I'. DnekrpomarHetusm U BOJHBI: y4yeOHoe mnocobue / UILT.
XycanHoB; Poccuiickuil rocyaapcTBEHHbIN arpapHblii yHuBepcureT - MCXA nMeHu
K.A. TumupszeBa (MockBa). — DIEKTpOH. TeKCTOBble naH. — MockBa: PI'AY-
MCXA wum. KA. Tumumpszera, 2020 — 168 c. — Pexum pocrymna:
http://elib.timacad.ru/dl/local/umo457.pdf.

7. Kownorun, H.A. ®uszuka. Martepuanbl 1isi pelieHUs KOHTPOJIBHON paboThI.
Yacte 1: yuebHO-meTomuueckoe mnocodbue / H. A. Konommun; Poccuiickuii
rocy/apcTBeHHBIN arpapHbiii yHuBepcuteT - MCXA umenu K. A. Tumwupszena
(MockBa). — DnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizena, 2018 — 215 C. — Pexum JIOCTyIma;:
http://elib.timacad.ru/dl/local/umo315.pdf.

8. Konommmn, H.A. ®wuszuka. Matepuansl Uil pelmIeHUS KOHTPOJBHOW pPabOTHI.
Yacte 2: yueOHO-Meromumueckoe mocodbue / H.A. Kownomnun; Poccubickuii
rocyJapcTBeHHbId arpapHbii yHuBepcuter - MCXA wumenu K. A. TumwupsizeBa
(MockBa). — OnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizena, 2020 — 183 C. — Pexum JIOCTyIma;:
http://elib.timacad.ru/dl/local/umo449.pdf.

9. Konommuu, H. A. ®uszuka. Matepuanbl KOHTPOJIBHON PabOTHI C IU(POBBHIMU
KOMIIETEHIIUSAMH Il HarpaBieHuil moarotoBku cdepsl [T arpapHbix By30B
VYyebno-metonnueckoe mocooue / H. A. Konorummn, K. A. T'opmkoB. — Mocksa :
Poccuiickuii rocynapctBeHHbI arpapHblii  yHuUBepcuter - MCXA wum. KA.
Tumupszesa, 2022. — 168 C. — Pexum JOCTYyTIA:
http://elib.timacad.ru/d1l/full/s08122022FizikaKonoplin.pdf.

10. Xycaunos, 1. I'. Jlekiuu mo ¢usuke. Yactep III. Ontuka. ATomHas ¢usnka.
®wusznka TBepaoro tena. dusmka aToMHOTO sAnpa u dnemMeHTapHbix wactwr / 1. T
XycanHoB. — MockBa: Poccuiickuii TroCyaapCTBEHHBIM arpapHblii YHUBEPCUTET -
MCXA wum. KA. TumwmpszeBa, 2023. — 305 c. — Pexum pocryna:
http://elib.timacad.ru/dl/full/s04072023fizika3.pdf.

7.3 HopmaTuBHBIE NPABOBbIE AKTHI

He npenycmotpeno.
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7.4 Metoauyeckne yKa3aHHs, PeKOMEHJAAIUM U IPyrue MaTepuajibl K
3aHATUAM

1. Mexanuka: meroanueckue ykazanus / B.JL Ilpumen [u np.]; Poccuiickuit
rocyJapcTBeHHbId arpapHblii yHuBepcuTer - MCXA wnmenn K.A. Tumwupszesa
(MockBa). — DnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizesa, 2018 — 61 C. — Pexum JOCTyIa:
http://elib.timacad.ru/dl/local/umo214.pdf.

2. Konommun, H. A. Tlorpemnoctu gusnueckux usmepenuit / H. A. Konornun, C.
A. MapunoBa, M. B. IllectakoB. — MockBa: Poccuiickuil rocynapCcTBEHHBIM
arpapusbiii yaHuBepcuteT - MCXA um. K.A. Tumupsaszesa, 2022. — 35 ¢. — Pexum
noctyna: http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

3. bamnaues B. A., beictpos I'. C., Imutpues I'. B., EpmioB A. [1. MexaHnuka yacTb
[: MeTonuueckue ykazaHusi MO BBIMOJHEHHIO JJabopaTopHbIX padoT. — M.: ®I'BOY
BIIO MI'AY, 2013. — 44c.

4. bamnaveB B. A., beictpoB I'. C., Imutpues I'. B., Epmos A. II., Typkun A. B.
Mexannka. MeToauyeckue ykazaHus IO BBIMOJIHEHHIO 1abopartopubix pador. Y. I/
[Ton o6meii pea. A. B. Typkuna. — M.: ®I'6OY BIIO MI'AY, 2013. — 48 c.

5. beictpos I'. C., Epmios A. I1., Xpammuna 3. B. DnektpuuectBo. Meroanueckue
ykazaHus K JabopatopubeiM paboram. Y. 1. — M.: BHUUT'uM umenu A.H.KoctsikoBa,
2016. — 48 c.

6. beictpoB I'. C., Huxomaes C.H., Xpammuuna 3. B. DaekrpoMarnerusm.
Mertoaudeckue ykazaHus K JlabopatopHbiM pabotam mo ¢usmke. Y. II. — M.:
BHUUI 'uM nmenu A.H.Koctsikosa, 2016. — 60 c.

7. bammaueB B. A., beictpos I'. C., Imutpues I'. B., EpmioB A. I1., Typkun A. B.,
YemnokoB b. WM. Ontuka u aromHas ¢usuka. MeToaudecKue YKa3aHHS II0
BbITIOJIHEHUIO J1abopaTopHbIX padot. Y. II / Ilox obmeit pen. A. B. Typkuna, I'. B.
Hmutpuesa. — M.: ®I'6OY BIIO MI'AY, 2013. — 50 c.

8. Ilepeuennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«/HTepHeT», HEOOXOAUMBIX /ISl 0CBOCHHS TUCIHUIIINHBI

He npenycmotpeno.
9. [lepeueHb NPOrpaMMHOIro odecneyeHusi 1 MHGPOPMAIMOHHBIX CIIPABOYHBIX
cucTeM
He mpenycmotpeno

10. OnucaHue MaTepHAIbLHO-TeXHHYECKOH 0a3bl, HE0OOXOUMOM J1JIA
oCcyllecTBJIeHHsI 00pa30BaTEeJIBLHOI0 MPoLecca Mo AUCIUIINHE

Tabmuma 10
Caenenusi 00 00eCreYeHHOCTH CIEHATU3UPOBAHHBIMY Ay IMTOPUSIMH,
Ka0uHeTaMu, JadopaTopusIMHu
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HanMeHoBaHMe crielHAJIbLHBIX IIOMELIECHUH U
MOMeIleHUH /ISl CAMOCTOSATEJIbHOI padoThl (Ne
y4eOHOro kopmyca, Ne ayAuTOpHn)

OCHaHIeHHOCTL cnenuaJbHBIX IOMEIeHN 1
NOMeIleHUI JJIs1 CaMOCTOATEdbHOM paﬁoTbI

YueOHas J1abopaTopusi, ayAUTOPHS TS TIPOBEACHUS
IPYIIIOBBIX U MHIMBUAYAJIbHBIX KOHCYJIbTALUM,
TCKYLICTO KOHTPOJIA U HpOMe)I(YTOHHOﬁ arrecrannun
(Yuebnbrit koprryc Ne 28 aya. 301a)

agrwNOE

Cron 21 wr.

Crynbs 39 .

Jlocka memoBast 1 miT.

[Mkadsr 2 wrT.

TumoBoii KOMIUIEKT 000pyHOBaHMs Ja00paTOPUU
«MonexynsipHast GpU3MKa ¥ TEPMOAMHAMUKA» | MIT.
(1uB.Ne410124000603107)

TumoBoii KOMIUIEKT 000pyIOBaHMs Ta00paTOPUU
«Duznyeckre 0CHOBBI MEXaHUKM» | 1IT. (MHB.

Ne410124000603116)

VYyeOHast aymuTopust AJisl IPOBEACHUS 3aHATUM 1. IMapter 23 .
CEMUHAPCKOI0 THIIA, TPYNIOBBIX U 2. Crynps lmr.
MHIUBUAYAIbHBIX KOHCYJIbTAINH, TEKYIIETO 3. Crou 1 mwr.
KOHTPOJIS U MPOMEKYTOYHOM aTTEeCTALIMU 4. Jlocka menoBast 11miT.
(YVaeGnsrit kopmyc Ne 28 ayn. 3016) 5. HIkadsr 1 mT.
VYyebnast maboparopusi, ayautopus as nposeaeaust | 1. Cromsr 20 mT.
IPYNIOBBIX U UHIMBUAYAIbHBIX KOHCYJIbTAILIUM, 2. Crynbs 29 mT.
TEKYIIEro KOHTPOJIS ¥ MPOMEXKYTOUHOU aTtTectanmu | 3. Jlocka menoBast 1 1.
(YVae6nsrit kopmyc Ne 28 ayn. 302) 4. Mxadwr 1 mT.
5. TunoBoit KOMIUIEKT 000PyAOBaHUs JabOpaTOPUU

«BomHOBBIE TIporiecch» 1 mT. (MHB.Ne
410124000603118)

TumoBoit KOMITJIEKT 000PYI0BaHUS JTA00PATOPUH
«INEKTPUIECTBO M MarHeTu3m» 1 mr. (uHB.No
410124000603235)

VYdeOHast ayIUTOpHs IS IPOBEICHUS 3aHATHI
JICKIITMOHHOTO THIIA
(Yuebusrii kopryc Ne 28 ayma. 304)

NoorwNE

Cron | wr.

[Tapter 70 mit.
Crynbs lmirt.

Jocka memnoBas 1 miT.
Kadenpa 1 mr.
Okpan 1 wr.
[Ipoektop 1 miT.

VYuebHas nabopaTtopusi, ayAUTOPUs A1l IPOBEACHUS
IPYNIIOBBIX U MHIUBUYaJbHBIX KOHCYJIBTALIUH,
TEKYIIETr0 KOHTPOJIS U IPOMEXYTOYHOHN aTTeCTalluu
(YueOnsiit kopmyc Ne 28 ayn. 337)

agrwpnE

[Tapter 17 mit.

Crynbs 35 mr.

Jocka menoBast 1 miT.

HIxads! 1 mT.

TunoBoii KOMIUIEKT 060pyI0BaHMs TabOpaTOpUU
«KBanroBas ¢usuka» 1 mr. (MHB.Ne
410124000603114)

YcTaHOoBKa AJIs DKCIEP. U3yY. 3aKOHOB TEIUL.M3M. 1
T, (uaB.Ne 410134000000313)

VYuebHas 1abopaTtopusi, ayAUTOPUs sl IPOBEACHHUS
IPYIIOBBIX U UHIUBUAYATbHBIX KOHCYIbTAIUH,
TEKYIEro KOHTPOJISl U TPOMEXKYTOUYHOH aTTeCTallu

N

[Tapter 20 wrT.
Crynbs 34 wr.
Jocka menoBas 1 mrT.
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(YueOubiii kopnyc Ne 28 aya. 336)

F=

. kagwbt 1 wr.

. TunoBoit koMNNEKT 060pyAOBAHHA Ans
naGopatopun «KBauTosas gusnka» 1 wr. (uup, Ne
410124000603113)

N

Yu4ebras 1aGoparopus, ayIHTOPHS ANs MPOBCACHHS
IPYTNOBLIX H HHAMBIAYANBHBIN KOHCYILTAlNIL,
TEKYIIero KOHTPOJI H MPOMEXYTOYHOMN aTTeCTalum
(YueGneut kopmyc Ne 28 aya. 335)

. Napts 16 wr.

Crynes 34 wr.

Jocka menosas | wrr.

kas 1 wr.

. Tunosoii komnnext oGopynosanus nabopatopun
«BonHosble npouecch» 1 w. (14HB.Ne
410124000603117)

6. TunoBoi koMmnexkT 060pynosanus naGoparopiu .

«ONCKTPHYECTBO M MarHeTH3m» 1 wr. (MHB.Ne

410124000603236)

N

Y4qeGuas naboparopns, ayaHTOPHS IUTA MPOBEAECHHS
IPYTMOBLIX H HHIMBHIVATLHBIX KOHCYJIbTalHil,
TEKYIIEro KOHTPO/E H MPOMEKYTOTHOI aTrecTanin
(Yaebubii xopiryc Ne 28 aya. 332)

. Cronst 9 wr.

2. Crynbs 21 wr.

3. Tunosoii KOMIUTEKT 060pyA0BaHIs NaGopaTopun
«DH3HYECKHE OCHOBBI MEXAHMKM» 1 1T, (MHB.
Ne410124000603115)

(YueOusut kopmye Ne 28 ava. 333)

!
?
|

Yqebuas naboparopus, ayaaropus Ans nposeneAus | 1. Cron 11 .
TPVIMOBLIX H MEUTBRIYATHHBIX KOHCYILTAII, 2. Crymss 21 mT.
TEKYUIEr0 KOETPO:IN B HPOMEXYTOYHON arrecrannd | 3. THNOBoO# KOMIIEKT 060pynoBaHRs 1abopaTopuu

«DHU3HIECKHE OCHOBBI MEXAHMKW» | 10T. (HHB.
Ne410124000603115)

4. TumoBoii KOMIUTIEKT 060pyaoBaHus naGoparopuu
«MonekynapHas (pu3vKa U TEPMOIUHAMHKA)» 1 LUT.
(aHB.Ne 410124000603106)

’ VYuelras ayAHTOPHR L% NPOBSACHAS 3aHATHH
CeMHAHAPCROro THNA. 8YIMTOPHSN Uls MPOBEIECHHASA

| rPYUNOBBIX ¥ MHANBHTYATHHLX KOHCY/IbTALWN,

| TCKyINero KOHTPOIs M NMPOMEXYTOYHO aTTECTalllH

} (Yaebusni kopmye Ne 28 ava. 306a)

. Croms! 18 mT.

. Cron s npenoaasarens 1 .
. Crymesa 55 m.

. Jlocka MesioBas 2 mT.

| Yaebnas 1aboparopis, 2y HTOPHS JUIA HPOBEICHHA
IPYITNOBBIX H HAAMBHAY2ILHBIX KOHCYJIbTAITHIA,
TEKYINEero KOHTPOJIN H HPOMEAYTOYHOH aTTECTAHH
| (YueGHsit kopryc Ne 28 aya 3066)

’
!

. Tlapte! 27 w.

. Ctynss 57 wr.

. Jlocka mesioBas 1 wr.

. lkadst 3 w.

. TunoBo# koMIUiekT 06opynoBaHus nabopatopnu
«DneKTpHYECTBO M MarHeTuam» 1 w. (MHB.Ne
410124000603236)

6. Tunosoii KOMILIEKT 060pynoBatus nabopaTopun
«MornekynspHas (GH3HKa U TEPMOAHHAMHKAY | WT.
(uuB.Ne 410124000603106)

7. TunoBoii KOMIUIEKT 060pyN0BaKUs NabopaTopuu
«®Du3MYecKUe OCHOBBI MEXaHHUKH» | WT. (MHB. Ne
410124000603115)

1
2;
3
4
5. Ilkagsl 3 wT.
1
2
3
4
5

VYuebHad ayIHTOPHA JUIA IPOBENCHUSA 3aHATHIH
CEMHHAPCKOTr0 THIIA, ayJIHTOPHSA 1A IPOBEACHHA
rpyNIOBBIX A HHIMBAIYANLHBIX KOHCYJLTALHH,
TEKYINETo KOHTPOJIS H NPOMEKYTOUHOM aTTeCTalluy
(Yuae6HbIi kopnyc Ne 28 ayn 307)

1. JlabopaTopHble cTONBI 15 LIT.
2. Cron wa npenoaasarens 1 wr.
3. Crynpa 47 wr.

4. Jlocka MenoBas 1 wT.

5. llkadst 1 1oT.

LlenTpansnas HayqHas 6u6muorexa umenu H.U.
Xenesnoa, yuTansHble 3a1b1 6H6MHOTEKH

O6mexutue. KoMHaTa 11 caMONOArOTOBKH
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11. MeToanuyecKHe peKoMeHAaUHH 06y4aloUMCH 10 OCBOEGHHIO JHCUMILIMHEI

O6pa3opaTenbHbIi MPOLECC M0 ANCUMIIIMHE OPraHU30BaH B GopMe yueGHBIX
3aHATMi  0OydalollMXCA C MpernojaBaTesieM M CaMOCTOATENBHOH — paboThl
obyuaromnxca. YdebHble 3aHATHA NPEACTABJIEHb! CIEAYIOIMMH BHAAMH: JICKLHH,
JlabopartopHble paboThl, KOHCYbTALHH.

Ha yuebGHbIX 3aHATHAX oOydalolMecs BBIMOJHAKOT 3aIUTAaHUPOBAHHbIE
HacTosLLEN MpOorpaMMoit OTAENbHbBIE BUIB! Y4€OHBIX paboT, B TOM YHCIIE OTAENBHBIX
3/1EMEHTOB paboT, CBA3aHHBIX ¢ OyayLluei NpopecCHOHaNbHOM JeATENbHOCTHIO.

Mocne kaxmoil nekuum  Tpebyercs  camocToATeNbHas — mpopaboTka
H3NI0KEHHOro Matepuana. Ilepen 3aHATHEM MO BBIMOJHEHHIO J1abOpaTOpHOIi paboTsl
HeoOXOAMMO MOArOTOBUTH KOHCMEKT pabOThl, BHMUMATENBHO HM3YyYHB COIEpKAHHUE
METOAMYECKHX YKa3aHHii, U 3aNIOMHUTh NOPAAOK BBIMOJTHEHHS.

Buas! 1 ¢popmMbl 0TPAOOTKH NPONMYIIEHHBIX 3aHATHI

CTyneHT, npomyCTHBIUMH JleKUMIO, 00s3aH 0TpaboTaTh TeopeTHYeCKHii
MaTepHas Mo COOTBETCTBYIOLLEH TEME CAMOCTOATENBHO.

CTyneHT, NpomyCcTUBLIKH 1abopaTopHyo paboTy, 0643aH ee oTpaborarh
(BBINOJHUTB), PACCYMTATb U 3aLUMTHTD.

12. MeToau4yecKHe peKOMEeHJALHH MpPenojaBaTe/siM 10 OPraHu3auHH 00yyeHHs
no AMCUHILIHHEe

Jns 6onee ycnemHoro 0CBOEHHs JUCLIMILTHHEI «DU3HKa» peKOMEHIYeTCs
CHayasa JaBaTh CTYEHTaM JIEKUIMOHHBIA MaTepuall, a 3aTeM 3aKperUIiTh ero Buae

NabopaTOpHBIX 3aHATHIA.
H3yueHre Kypca CKIanblBaeTCs U3 JIEKUHH, JaDOpaTOPHBIX 3aHATHI U

€aMOCTOSATENBHOM paboTkl CTYAEHTOB.

Ha nexumsax ocBewaroTcs OCHOBONOAratouMe BOMpocCkl nporpaMmel. Yactsb
pa3nenoB BEIHOCHTCA Ha CAMOCTOSATENBHYIO NpopaboTKy.

Jla6opaTopHele paboThbl HArMIAOHO AEMOHCTPHPYIOT QU3HIECKUE 3aKOHBI H
SBJICHUA.

Iporpammy paspa6oran: ,;, ~
Moposos A.B., K.¢).-M.H., JOLEHT ¢ %
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PEUEH3UA
ua paGouyio nporpammy aucuunaunst 51.0.11 «®unka» ONOMN BO no nanpapJjcnuio
20.03.02 «I1puponooGycrpoiicTBo H BOAONOALIOBANMNCY, nanpasacnuocti «lnppobulaunn
HHAKCHEPNOil HNPPACTPYKTYPBI (CHCTEM BOAOCHAGHKCIHS H BONOOTBCACH )
(KBANHPHKAUHR BLINyCKHKKA — GaKanapp)

[ToHM30BKHHBIM ~ JIMHTPHEM  AHIPCCBHYCM,  JOLCHTOM kadeapsl  Texnocdepuoit
Gesonacuoct OI'BOY BO «Poccuiickuil rocynapcTsenmbiit arpapiibiit yuusepeuter — MCXA
uMen KA. THMHpPA3eBa», KaHAMAATOM TEXHHYECKHX Hayk (nanee no TCKCTY pCLCH3CHT),
MpOBE/EHA PEUCH3HA paGoucii mporpaMMbl micUHIUTHKBL «Dusnka» OIMOIT BO no nanpasichmio
20.03.02 — «I1pnponco6ycTpolicTBO 1 BOXOMONB3OBaHMEY, HanpabichHocTH «Llndipobuatms
HHXECHCPHOH HHQPACTPYKTYpBl (CHCTEM BONOCHaGXCHHA M BOACOTBEACHMA)» (Gakanappuar)
paspaboraunoii B ®I'BOY BO «Poccuiickuil rocy1apcTsenHblii arpapublii ynunepeuter — MCXA
umenn KA. Tumupssesay, Ha kadenpe usukn (paspabotank — Mopo3os Auton Buktopopuu,
IOUEHT Kadeph GPHINKH, KAHIAAT GUBHKO-MATEMATHYECKHX HaYK).

PaccMOTpes mpeaCTaBIeRHbIE Ha PELICH3MIO MAaTEPHANBI, PELICH3CHT NPULUEA K CEIYIOLMM
BLIBONAM:

1. TlpexbsBnennas paGouas nporpaMmMa JHCUMIUIMHBL «DH3MKa» (danee 1O TeKCTy
lMporpamma) coomsemcmeyem Ttpebopanuam OIrOC BO no wHanpasnenmio 20.03.02 —
«IpuponooGycTpoiicTso B Bomonons3oBanme». IporpamMma codepacum Bce OCHOBHbIE pasnensl,
coomeemcmeverm TpeOGOBARAAM K HOPMATHBHO-METOIMYECKHM IOKYMCHTAM.

2. Npenacrasnerras B [lporpamme axmyanbHocmb Y4eGHON IMCLUMILIMHBI B paMKax
peanusammm OTOIT BO we_nodnexcum comuenuto — IACHMILIMHA OTHOCHTCA K 6230BOi 4actu
y4eGuoro waora— B1.

3. Tpeacrasnennbie B [lporpaMme yeau IMCIMIUTMHBI coomeemcmeyiom TpeGOBaHUAM
®T'OC BO manpasacans 20.03.02 — «1puponoo6ycTpoicTBO H BOAOMONB30BAHHEY.

4. B coorsercreuuM ¢ [lporpammoii 3a mucumriMHONM «ODu3MKa» 3aKperuieHo 3
Kkomnemenyuu (6 unouxamopos cipopmuposannocmu komnemenyuu). Incumninya «dusHka» U
npeacTaencunas  [lporpaMma cnocobwa peanuzosams X B OOBABICHHBIX TpeGOBaHMSAX.
Pesynetarel ofydeHHs, OpeicTaBieHHbe B IIporpaMme B Kareropusix 3HaTh, YMETb, BJIalCTh
coomsemcmeytom CienM(UKe W CONEPKAHMIO MACLHIUIHHBI U QeMOHCMPUDYIOmM 80IMONCHOCML
TIONYSICHHAN 38iB/ICHHLIX PE3YNLTATOB.

5. O0mas TpyAOEMKOCTh OMCIMIUIMHB! «DH3HKa» COCTaBAAET 7 3a4ETHBIX eAMHHUL (252
yaca/ W3 HEX MpaKTH9ecKas MoAroToska 0 9acoB).

6. MujpopManns O B3aMMOCBA3H H3y4acMbIX IMCUMIUIMH W BONPOCaM MCKIIFOYEHUS
DyGNHMpOBaHKs B CONCPAAHMH IMCUMIUIAH coomeemcmeyem JEACTBUTENRHOCTH. JIMCLMILIAHA
«dH3uKa» B3aMMOCBA3aHa C ApPYrHMHM juciaumHamu OINNOIT BO u YyeGHoro mniaxwa mo
nanpaenermio 20.03.02 — «IpApoaooOYCTPOACTBO M BOAONONB30BaHHE» H BO3MOXHOCTb
ny6TApOBaHMSA B CONEPAKAHUM OTCYTCTBYET.

7. lpencraBnennas Ilporpamma  mNpeanofaracT  HMCMNOJNb30BaHHE  COBPEMEHHBIX
06pa3oBaTeNbHBIX TEXHOJOIHH, HMCMONb3YEMbIE NpPH PEAIM3AaUMH PA3MYHBIX BHIOB Y4eOHOI
paboThl. PopMEI 06pa30BaTENLHBIX TEXHONIOTHIA_coomsemcmayiom Cneun(puKe TMCUMTUTUHBL.

8. Ilporpamma mucumminael «Pu3nka» npexmonaraet 12 3aHATHH B MHTEPAKTHBHOM

opMe.
o 9. Bmasl, comepkaHWe MW TPYAOEMKOCTb CaMOCTOATENbHOH pabOThl  CTyACHTOB,
npeacrasnendsie B I[Iporpamme, coomeemcmeyrom TpeGOBaHHMAM K MOIrOTOBKE BbINYCKHWKOB,
cogepxampMcs Bo PIrOC BO mHanpasnenna 20.03.02 - «[IpupomooGycTpoiicTBO M
BOJIONO/Ib30BaHHEN.

10. IMpencrasnenssie W onucaHHele B [Iporpamme (opMbI mexyweis OUCHKM 3HAaHMA
(3aummTa n1a6opaTopHEIX paboT, peleHHe KOHTPOIbHOM paGoThl), coomsemcmeyiom cneunpuke
JIMCLIMIUTHHBI ¥ Tpe6OBaHHAM K BBITYCKHHKAM.

@dopMa IPOMEKYTOYHOr0 KOHTPO/S 3HaHMi CTYAEHTOB, mpeaycMmoTpenHas [lporpammoi,
ocywectBisercs B (OPME 3K3aAMEHOB, 4YTO coomeemcmeyem CTaTyCy MUCUMIUIMHBL —Kak
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wmcunnimibl 6asoBoli wacty yuebworo umkna — b1 ®I'OC BO wanpaenenns 20.03.02 -
«[Tpup0o100GYCTPONCTBO ¥ BOAOTIONL3OBAHHCY.

11. @opmsl ouenky Iannh, npecrasneHusic B [porpamme, coomeememayiom cneundymxe
JIACIMIUIHHbI Y TPCOOBAHUAM K BHIMTYCKHUKAM .

12. Yye6Ho-meTo/m4eckoe  0OCCIICHCHUC  IUCUMIIUHE  NPEICTABACHO.  OCHOBHOH
smrepatypoli — 2 ucrounmka (6azoewiti yueGuuk u cOOpHHK 3a1a4), JONONHUTENLHOR AUTEpaTYPOH
— 10 naumenoBauuh v copmeemcmayem Tpeboannam ®IOC BO wuanpaeaenna 20.03.02 —
«[Tprpoaoo6ycTpoficTBO 1 BOAOMNONILIOBAHHE.

13. MarepuansHo-rexuudeckoe obecrieneHue TUCUMILIMHBE COOTBETCTBYET Cneumfuke
JuCUMIUIMHBL «Du3nKka» 1 olﬁecnequsam HCTIONB30BAHHE COBPEMEHHBIX OOPazOBATENLHLIX, B TOM
YUCIIC UHTEPAKTHBHBIX MCTOJIOB 0OYUEHHA.

14. Meroanueckue Jtpzzoumﬂauun CTYJEHTaM W  METOOMYECKME  PEKOMEHIANMUY
NpernoAasaTe/iaM 10 opray U 00y4eHUA 10 JUCUMILTHHE JAK0T NPEACTABICHUE O CiEunduke
06y4eHua 1o aucumrinHe «PU3nKan.

OBIUME BbIBO/bI

Ha ocHOBaHuM 1pOBEJECHHOA PELEH3UM MOAHO CICIaTh 3aKTIOYEHHE, YTO XapakKTep,
CTpyKTYypa M coaepxanue paboueil NporpamMMbl THCUMILTHHEL «®uzuka» OIOI BO no
Hanpasnennio 20.03.02 - «[1puponooGycTpOACTBO ¥  BOJONOIB30BAHHEN, HAMPABICHHOCTH
«npoBu3auna uHAeHepHOH MHPPACTPYKTYPH (CHCTEM BOJAOCHAOKEHUA W BONOOTECICHHA)»
(kBaMdMKauMa BBINYCKHYKA — Gakanaep), paspaboTaHHad MoposoBeM AHTOHOM BukTopoentem,
JOLEHTOM Kadenapbl O(GUIAKHM, KaHAMIATOM (PHINKO-MATEMATHYECKHX HAYK, COOTBETCTBYET
Tpe6osannam OIOC BO, coBpeMeHHbIM TpeGOBaHUAM IKOHOMHKH, PHIHKA TPYJA ¥ NO3EOTHT MPH
¢ peaM3aLmy yCreLWHO 06ecneunTh HOPMHPOBAHHE 3a4BICHHBIX KOMMNETEHLHA.

f

Peuensent: [ToHu3oBkun [IMHTpHI# AHOpeeBHd, NOUEHT kadeapsl TeXHOCHEPHOH Ge30MacHOCTH
I BOYﬁ CHICKHI roCy1apCTBEHHBIH arpapHblii yHHBEpcHTET — MCXA nMmeHn
K.A_TimupazCcBa)/ KaH 1MAAT TEXHUHECKHX HAYK

3/, O0F e
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