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(1)H3HKI/I N TCXHUYCCKUX JUCIUIIINH,

PaccmotpeHo u onoOpeHO Ha 3aceJaHMM YYEHOro coBeTa (pakyibTeTa (U3HKO-
MaTEeMaTHYECKOT0 U TEXHOJOTHYECKOro 00pa30BaHHs, NMPOTOKOJI OT «26» Mas
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MecTo IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMsl

Hucuunnmuna «[Ipuxknagnas ¢usuka (Mo oTpacisiM)» OTHOCUTCS K JAUCHUIUIMHAM
oOsi3arenpHoOi yactu brnoka 1. ducuurmumnel (Momynu) Yacts, dopmupyemas ydyaCTHUKAMU
o0pa3oBaTesibHbl OTHOIICHUH Y4eOHOTO IJJaHa OCHOBHOM mpodeccuoHanbHOM 00pa3oBaTeabHON
IpOTpaMMBbl BhICIIETO 00pa30BaHUs — MPOrpaMMbl OakantaBpuara 1o HalpaBICHUIO MOATOTOBKU
44.03.04 TIIpodeccuonampHoe oOydeHue (IO OTpacisiM), HAMpPaBJICHHOCTb (MPOQHUIIH)
0o0pa30BaTeNbHON IpOorpaMMbl  «JleKOpaTMBHO-IIPUKIIAJHOE HMCKYCCTBO M JAM3aiiH», OYHOMU
dbopmbl 00yUICHUSI.

JlucuuiuinHa omnMpaeTrcs Ha pe3yibTarthl  o0yudeHHs, C(HOPMHpPOBAHHBIE B paMKax
HIKOJIBHOTO  Kypca  «(hU3HKU» WIM  COOTBETCTBYIOIIUX JUCHUUIUIMH  CPEIHEro
po(ecCHOHATLHOTO 00pa30BaHUs, a TAKXKE psAga MUCHUIUIMH Y4eOHOTO IUIaHa, M3ydaeMBbIX
oOyuaromumucs B 1-5 cemecTpax: MaTepuaioBeeHUE B IU3aiiHE, PUCYHOK , U T/I.

PesynbTaThl M3ydeHUs AUCLUMUIUIMHBI SIBIISIOTCS OCHOBOW JUISI U3YyYCHHS JUCIUILIAH U
MPOXOXKACHUS NMPAKTUK, @ TaK K€ BBIINOJHEHHUS KYpPCOBBIX pabOT M HAalMCaHUS BBIMYCKHON
KBaJTM(PHKAIIMOHHOMN paboTBHI.

1. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHUsi (00pa3oBaTeJbHBIX Pe3yJIbTATOB) IO
AUCHUILINHE

Heabo ocBoenust aucuuminHbl «lIpuxmagnas ¢usuka (Mo orTpacisaM)» SBISETCS
MOBBIIIIEHNE TEXHUUECKOW IPAMOTHOCTH YYaIIeTocs, a Tak )K€ IOATOTOBKa OakajaBpa K pabore
YUUTEIEeM TEXHOJOTMH U B 00Ie00pa3oBaTeNbHOM IIKOJIE W MPENOJaBaHUM B YUWIMIIAX U
TeXHUKyMax. JlucuuminHa mnpeaHa3sHaueHa JaTh OyAYIIMM Y4YUTENsIM MpodeccuoHalbHYIO
(TeOpeTHYecKyl0 U MPaKTUYECKYI0) IMOATOTOBKY B 00JacTU TEOPHUH U METOJUKH OOydeHHS
npeIMeTa TEXHOJIOTMM Ha Pa3UYHBIX CTYNEHSX O00meo0pa3oBaTeNbHONW  IIKOJIBI |
npodeccuoHaNbHOT0 00yUYeHUS.

3ajgavell OCBOCHHMS TUCHMIUIMHBI SBISETCS (OpMUpOBAHHE Yy CTyAEHTa IEIOCTHOTO
MpelCcTaBiIeHUsT 00 OCHOBHBIX JTalax CTAaHOBJICHHS COBPEMEHHOH METOAMKH MPEenoJaBaHus
TEXHUYECKUX TUCLUIUINH, OO0 OCHOBHBIX KaTEropusix, IOHATHUAX M METOoAaX, O pOJu U
MeECTe npenonaBanust  «lIpuknagHas ¢usuka (o orpacisM)» B MpodeccHoHATbHON
MOJrOTOBKE YUUTENsl TEXHOJOTHH, c(OpMHpOBaTH TOTOBHOCTh OyAyIIEro Y4HUTENS K
3 PEeKTUBHOMY MPETNOIaBaHUI0 6a30BOTO U NMPO(UIBHBIX KYpPCOB MO MPEAMETY U IMPEnoaBaHus
B IIPO(heCcCHOHATILHOM 00Y4YEHHUH.

B pesynbrate ocBOeHHs MporpaMmbl OakajaBpuaTa OOy4yarOIIMHCS TOJDKEH OBJIAJCTh
CIIEYIOIIUMHU pe3yJbTaTaMu 00ydeHus no aucuuiuinae «lIpukmnagnas ¢usuka (1o oTpaciasim)»
(B Tabmuie TMpeJICTaBI€HO COOTHECEHHE O00pa30BaTENbHBIX pE3yJIbTaTOB OOyYeHHUs IO
JMCIUILTMHE C HHIUKATOPAMH JOCTHIKECHUS KOMITCTCHITUH )

Komnerenuus u OO6pazoBarenbHble pe3yabTaThl AUCHUTIINHBI

WH/IUKATOPBI €¢ (aTansl GOPMHUPOBAHUS JUCITUTLTAHBI)

JOCTHKCHHMS B 3HAeT yMeeT BJIajieeT

JTUCIUILINHE

VK-1, Cnocoben OP-1 OP-2 OP-3
OCYILECTBIISATH TIOUCK, 0COOCHHOCTH aHAJTM3UPOBATh UCTOYHUKH HaBbIKAMHU
KpI/ITI/ILIeCKI/II\/'I aHaJIn3 nu CUCTECMHOI'O 1 I/IH(i)OpMaHI/II/I C TOYKH COITOCTABJICHU S
CHHTE3 HH(POPMAIIUH, KPUTUYECKOTO 3pEHHS BDEMEHHBIX H pa3HBIX
MMPUMCHATH CUCTEMHBIHN MBIIIJICHUA 1 IMPOCTPAaHCTBCHHBIX NCTOYHUKOB
TOJIXOJ1 /ISl PEIICHUsT | JIGMOHCTPHUPOBATH YCIIOBUN MX UHPOPMAIIUH C
IIOCTABJICHHBIX 3a1a4. TOTOBHOCTH K BO3HHUKHOBCHUA, IICJIBIO BBISIBJICHUSA
VK-1.1. HEMY; - aHAJIM3UPOBATh paHee UX MPOTHBOPCUHIA
ZICMOHCTpl/IpyeT - JIOTUYCCKHUC CJIOKMBIIHECA B HAYKE U ITOUCKa
3HaHUE 0COOCHHOCTEH bopmbl 1 CIOCOOBI OLIEHKH JOCTOBEPHBIX
CHUCTEMHOTO U IIPOLEAYPHI, uH(popMaLnu; CYKJICHUH;
KPUTUYECKOTO JIEMOHCTPHUPOBATh - apryMEHTHPOBAHO - HaBBIKAMU




MBILICHUS U
TOTOBHOCTb K HEMY.
VYK-1.2. [Ipumensier
aoruyeckue GopMel u
IpOIEeyphl, CIOCOOEH
K pedaexcun mo
HIOBOJY COOCTBEHHOU U
qy>KOM MBICIUTEIbHON
NEeSITETbHOCTH.
VK-1.3. Ananusupyer
UCTOYHUK
UHPOPMALIUU C TOYKU
3peHUs] BPEMEHHBIX U
IPOCTPAHCTBEHHBIX
YCJIOBUU €r0
BO3HHUKHOBEHHUSI.
coOCTBEHHOE
CYXJICHUE U OLICHKY
uH(popMaluuy,
OpUHUMAET
000CHOBAHHOE
peLIeHue.

CITOCOOHOCTE K
pednexcun mo
MTOBOY
COOCTBCHHOI U
qyKOU
MBICITUTEIBHOMN
JIeSITEIbHOCTH;

dhopmynupoBaTh
COOCTBEHHOE CYXJICHUE U
OLIEHKY MH(OpMaLuH;

onpeneaeHus

MPaKTUYECKUX

OCJIENCTBUMI
MIPEAJI0KEHHOTO
pelieHus 3a/1a4u.

2. O0beM IMCHUILVIMHBI B 324eTHBIX ¢IMHULIAX ¢ YKA3aHHEM KOJHYeCTBA aKaJleMHYeCKHUX
YacoB, Bbl/IeJICHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcs ¢ npenojaaparesieM (110 BUAaM
Y4eOHBIX 3aHATHI) U HA CAMOCTOATEJIbHYIO Pad0Ty 00y4arommxcs

YyeOHble 3aHATUSA
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3. Conep:kaHue TMCUMILUIMHBI, CTPYKTYPHMPOBaHHOEe MO TeMaM (pa3iejaM) ¢ yKa3aHMeM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA aKAAEMHUYIECCKHUX YaCoB U BU/10B y‘lCﬁHI)IX 3aHATHH

3.1. Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOUUECMEA AKAOEMUYECKUX UACO8 U

6U0086 YUeOHbIX 3aHAMUIL

HaunmenoBanue pasnena u tem

KonngectBo yacoB no ¢popmam
OpraHu3aluy 00y4eHus




JlexumonHbIe
3aHATHS
[IpakTnueckue
3aHATUA
JlaboparopHsble
3aHATHS

CamMmocTosTenpHas
pabora

6 cemecTp

Paznen 1. Hpmcna}maﬂ KJacCndeCKkasgs MEXaHuKa

Tema 1. Beaenue. Mctopus pazButus Kypca.

CU. MexaHuka. 9

Tema 2. MexaHuKa >KUJIKOCTEH U Ta30B. 4 6

Pa3nes 2 «1ekTpUYeCTBO M TEPMOAUHAMHUKA»

Tema 3. DnekTpocTaTuKa, IEeKTPOAUHAMUKA. 4 7
5

Tema 4. OCHOBBI TEPMOJUHAMUKHU. 4 7

Pa3znen 3. «OnTuka. ®U3HKa aTOMHOIO S/Ipa M 3JIeMEeHTAPHBIX YaCTHID»

Tema 5. Onrtuka. 4 10
5

Tema 6. ®u3uka aTOMHOTO SApa U JIEMEHTAPHBIX 4 10

JaCTHUI]

Hroro no 6 cemecTpy 12 20 40

3.2.Kpamkoe onucanue cooepicanus mem (pa3zoenos) OUCUUNTUHbL

Kpatkoe conep:xanue kypca (6 cemectp)
Paznean 1. [IpukinagHas Kiaccuyeckass MeXaHUKA.

Tema 1. Bsenenme. UcTtopusi pazButus kypca. CU. Mexanuka. HUcropus  pasBurus
kypca. leam, 3amaum um axkryajabHOCcTb. CoBpeMeHHOE COCTOSIHHE M TMepPCNeKTHBbI
pasButus. O0mme BONpoCHI.

®uznka kak Hayka. OCHOBHbIE 0COOEHHOCTH (hU3MUecKOro MeToja uccienaoBanus. Ousuka u
Hay4YHO-TEXHUYECKUH Nporpecc. Mcropuueckue TMYHOCTH U UX BKJIAJ B HayKy: Mcaak HelOTOH,
lNanuneo I'aneneii, Muxann BacunbeBuu JIomoHoCcOB. du3nueckre BEIMUYUHBI U UX U3MEPEHHUE.
Cuctembl enuuuil pusnyeckux BenuuuH. OOmuMe TepMUHBI W ompenencHus. Kunemarwka.
Junamuka. 3akonsl HetoroHa. [IpeoOpazoBanus ["anenes.BpamatensHoe IBHXKEHHE TBEPAOTO
tena. MomeHT cunbl. MoMmeHT uHepuuu. OCHOBHOE ypaBHEHHE IMHAMHUKH BpallaTeIbHOTO
JBU)KEHUS TBEPIOIO Teja OKOJIO HEMOABUKHOM OCH. MOMEHTBI MHEPLUUH CUMMETPUUYHBIX TEIN.
Teopema [Iroiirenca - IllteitHepa. MoOMEHT wuMmIynabca. YpaBHEHHE MOMEHTOB. 3aKOH
COXpaHEeHMsI MOMEHTa UMITyJIbca. PaboTa mpu BpatieHnu TBepAoro tena. Kunernueckas sHeprust
TBepaoro tena. CBoOOHBIE OcH BpareHus. [ 1aBHbIe ocu nHepIMU. PaBHOBecHe TBEpIOTO Tea
(cratuka). YcnoBusi paBHOBECHs TBepJoro tena. Bunsl paBHoBecus. LlenTp Tsokectu. [Ipocthie
MEXaHU3MBI.

Tema 2. MexaHuKa JKHIAKOCTEH ¥ ra3oB




Cratuka. KunHematmka u auHamuka. [uapoaspocratuka. JlaBnenue. 3axon [lackans.
I'mapocratudeckoe pamieHue. CooOmaromuecs: Ccocyabl. [ HapaBIMdecKuid mpecc. 3aKoH
Apxumena, yciaoBMs IUlaBaHUs Tell. TedyeHue uacanbHON XUAKOCTH. JIMHMHM M TpyOKHM TOKa.
VYpaBHeHue Hepa3pbIBHOCTU. YpaBHeHue bepuymiu. BopoctpyitHeiii  Hacoc.@opmyia
Toppuyesnu. Peakuys BbITeKarolmen cTpyd. TedeHue Bs3KOW KUIAKOCTU. BHyTpeHHee TpeHue
(Bs3kocTh). KondduuueHT BA3KOCTH, €ro 3aBHCUMOCTh OT Temmeparypbl. JlamuHapHOe H
TypOyJIeHTHOE TeueHue, uncio PeitHonbaca. Teuenue Bs3KOM KuaKOCTH 10 Tpydbam. Dopmyna
[Tyazeiinsa. Meron Ilyaseitns ansa omnpeneneHus KodpduIMEHTa BSI3KOCTH. [[BHKeHHE Ten B
*)uakoctu U rasze. JloboBoe comporuBieHue u noabeMHas cwia. @opmyna Crokca. Meton
Crokca onpezaeneHust KO3(PPUIEeHTa BI3KOCTH.

Pa3zgen 2 DiieKkTpU4ecTBO M TEPMOTUHAMUKA.
Tema 3. DaexkTpocTaTuka, 3J1eKTPOAUHAMHUKA.
OnextpocraTuka. [lonstue o0 snexkrpuyeckoM nose. Hanpsk€HHOCTh 37EKTPUYECKOro IOJISL.
CnoxeHnue nanekrpudyeckux nosied. I[Ipunuun cynepnosunuu. OObEMHAs M NOBEPXHOCTHAs
II0THOCTE 3apsna. CunoBble smHuM. Teopema ['aycca pans BekTOpa HanpsKEHHOCTH
anekTpudeckoro noss. Pabora B anekrpocratuueckoM mosie. IloreHnuan 3nekTpocTaTuuecKoro
noys. PasHocte noreHumanos. IloBepxHoctu paBHOro mnoreHuuana. CBsA3b  MeXay
HANpsDKEHHOCTHIO U MoTeHUuanoM. O01mas 3agada aIeKTpocTaTuku. [IpoBOJHUKY BO BHELIHEM
3JIEKTPUYECKOM  T0JIe.  DIEKTPOEMKOCTb. EMKOCTh MPOCTBHIX KOHJEHCATOPOB. DHEPrus
3apsHKEHHOrO0  KOHJEHcAaTtopa.  OJHeprus  dneKkTpuyeckoro  mois.  [uanekrpuku B
anekTpocTatuueckoM — nose.  Ilomspusanus  nuanekTpukoB.  Bektop — mosisipuzanuu.
Hanpssk€HHOCTD  2IEKTPUYECKOTO MOJsA BHYTPU JHUDJIEKTpUKA. BEKTOp 3JIEKTpUYECKOTO
CMEIlleHNsA. MarHuTHoe B3auMOJEHCTBUE TOKOB. 3akoH buo-Casapa-Jlaruiaca. Ilose
neukymierocss 3apsaa. Cuwina Jlopenma. 3akon Awmmnepa Marneruku. HamarnuuuBanue
MarHeTuka. Hampspk€HHOCT,  MarHuTHOro nojis. Buzael  marHetukoB.  OObsCHEHHE
JMaMarHeTusma M napamarserusma . @eppomMarHeTUKy U UX OCHOBHBIE CBOMCTBA. IlocTOSHHBIN
INEKTPUYECKUI TOK. MexaHU3MBl 3JIEKTPOIIPOBOIHOCTH. 3aKOHBI IOCTOSTHHOTO TOKa. 3akoH OMa
B UHTerpanbHOM U nuddepennumanbHoil dpopmax. 3akoH Jxoyns-JleHna B MHTErpaabHOW U
muddepenmanbHoi popmax. 3akonsl Kupxroda st pazBeTBnéHHbIX neneil. [lepeMeHHbIN TOK.
TexHuueckne NPUMEHEHUS [EPEMEHHOI0 TOKa. OJEKTPOMAarHuTHas WHIAYKIMS. OHeprus
MarHuTHOro noiid. LupKynasauus U poTop JIEKTPOCTATUYECKOro Iojs. JUBEpPreHuus U poTop
MarHuTHOTO noJist. Buxpepoe anexrpudeckoe nosie. Buxpessie Toku. TOk cMeleHus. Y paBHEHUS
MakcBemia B uHTerpanbHoil u auddepenunansHoil ¢popme. MznydeHne 37IeKTpPOMAarHUTHBIX
BOJIH. OCHOBBI 3JIEKTPOMarHUTHOM Teopuu cBera. [lmockas 3MeKTpoMarHuTHas BOJIHA. DHEprus
U UMIYJIbC JJEKTPOMarHUTHbIX BOJIH. Bekrop IloiiHTMHra. OneKkTpuyeckoe IOJIE.
OnexkTpuueckuii TOK. MarHuTHoe mosne. J[BUykeHue 3apsyKeHHBIX 4acTUIl B MAarHUTHOM U
IIEKTPUYECKOM MOJIAX. DIIEKTPOMATHUTHAS UHTyKIIHS.
WuTepakTuBHas popma: nexuus - oecena.

Tema 4. OcCHOBBI TEPMOJIMHAMMKH.

1-e nauvano tepmoauHamuku. CrocoObl M3MEHEHUs BHYTpeHHeW »Hepruu. I[lepBoe Hawamo
TepMoAMHAMHUKU. DYHKIMM COCTOSHHUA M (QYHKIMM mporecca. Pabora B TepMoIuMHaAMUKE.
Temnoemkocts. Ilpumenenne | Hauyana TepMOAMHAMMKM K HACaIbHOMY Taszy. M30XxopHbii
nporuecc. TermoeMKoCTh NMpU MOCTOSIHHOM o0beMe. M300apHbiii mporecc. TemioeMKocTh mpu
IIOCTOSIHHOM JIaBJICHUH, ypaBHeHHE Maiiepa. PU3MYECKUN CMBICI YHUBEPCAJIBHOW Ia30BOMU
nocTostHHOM. M3oTepmuueckuii mpouecc. AnuabaTHbeiii mporecc. YpaBHenue Ilyaccona. 2-e
Hayasno TepMoarnHaMuku. OOpaTtumsble U HeoOpaTumble npouecchl. Llukibl. TennoBble qBUTraTeNn
u xonommibHble MamuHbl. [{ukn Kapuo u ero KII/[. Teopema Kapno. ITorsitue 06 3HTpOnUN.
Bropoe Hauano TepMOAMHAMUKH.

Pa3nen 3. «OnTuka. ®u3nka aTOMHOIO SIAPA M 3JIeMEHTAPHbBIX YaCTHIL)



Tema 5. OnrTHka.

['eomeTpuyeckas onTUKa Kak MPEAETIbHbIA CIydald BOJHOBOW ONTHUKU. OCHOBHBIE CBEACHUS U3
FE€OMETPUUYECKOM ONTUKY, MPUHIMNBI ['toiirenca u @epma. 3aKOHbI OTPAKEHUS U MTPETIOMIICHUS.
OTtpakeHHe U TpelioMIeHHE Ha TpaHuie pazaena cpern. (Popmynsr Dpenens) [lomHoe
orpaxkenue. [Ipenomienue Ha cheprudecknX NOBEPXHOCTAX. 3epKaia U TOHKUE JTUH3bL. Dopmyrna
auH3bl. OnTudeckas cuia JIuH3bl. [locTpoenue nzo0pakeHuil B onTUYECKUX npudopax. [ maBHbie
TUIOCKOCTH, (POKYCHI CUCTEMBI JIUH3.

Hudpakmus  cBera. [lpunnun  [roiirenca-®Openens.  OObSICHEHHE — TPSAMOJMHEHHOTO
pacrpoCcTpaHeHHs CBETa COIJIAaCHO BOJIHOBOW Teopuu. Judpaxkuuonunsie siBieHuss DpeHens.
3oupl ®penens. 3oHHbIe IIacTuku. Judpaknus PpayHrodepa oOT OTBepCTHS IIEIH.
JudpakumonHas pemerka.

Wntepdepenius cera. CioxkeHHe CBETOBBIX BOJIH. [IpMHIMI CynepHno3UIMM U €ro T'PaHUIIbL.
BpemenHass 1 mpoCTpaHCTBEHHAss KOT€PEHTHOCTb. METOABI OCYHIECTBICHHUS WHTEpEpeHINH
CBETOBbIX BOJH. [lonockl paBHOM TOMIIMHBI M PaBHOTO HAKJIOHAa. MHoromyueBas
untepdepenims. Mareppepomerpsl 1 ux npuMeHeHue. [IpocBeTienne OnTHKH.
MakpocKkonuyeckre 1 MUKPOCKOIIMYECKHE HEOAHOPOAHOCTU. MONEKyIIpHOE paccesHHe CBETa
u ero cmoiictBo. 3akoH Penes. Ilper HeOa, 30pu u HeOecHbIX cBeTwil. PaccesHue cBera
KPYIHBIMHU YaCTUIIAMH (TyMaHBbI, TbIMBI U T.1.).

ATtmocheproe pedpakius. Mupaxu. Mepranue. Panyra.

Ckopoctb cBera. da3zoBas u rpynmnoas ckopoctu cseta. Dpdekt ormiepa. Adbeppauus cBera.
Onpir ®U30 MO pacHpoOCTpPaHEHUIO CBeTa B JBMXKylIeics cpeae. OnbiTel MalikenbcoHa.
OxcnepuMenTanbhabie ocHOBBI CTO. DddexT BaBunosa-UepeHkoBa 1 ero mpuMeHEHHE.
BoaHoBEbIE cBoiicTBa cBeTa. KBaHTOBBIE CBOMCTBA cBETA. [ eomeTprdeckas onTuka. @oToMeTpusi.
DHeprus U UMNYJIbC CBETOBBIX KBaHTOB. DoToaddext. Buasl poroaddexra. 3aKoHbI BHELITHETO
dororddekra. Ypapuenue Diinmreitna. dddext Kommrona.

['unore3a ne-bpoitns. Bonusl ae-bpoitnsa. dudpakius 3mekTpoHOB U aToMOB. COOTHOIIEHUE
HeonpeneneHHocTel ['elizenoepra. CTaTUCTUYECKOE TOJIKOBaHUE BOJIH Jie-bpoitis.

VYpasuenus Llpeaunrepa - BpeMeHHOE U cTaluoHapHoe. J[BrkeHne CBOOOHOM YaCTHIIbL.
Yactrma B OJHOMEPHOM MOTEHIMAIbHOW siMe. KBaHTOBAaHME HEPrUM W MMITYJICA YACTHUIHI.
TyHHenbHBIN 3P PEKT.

Tema 6. Puznka aTOMHOIO SAPa U JICMEHTAPHBIX YACTHII.
[TonsiTie 00 SHEPreTUYECKUX YPOBHAX MOJIEKYJI. CIOHTAaHHOE M BBIHYXKICHHOE H3JTy4YeHUE.
Jlazepsl. AnepHbie cuibl. PanroakTHBHOCTE. fnepHbIe peakiuu.

4. llepeyeHb Y4yeOHO-METOAMYECKOr0 o0ecmeyeHUs: [Jisi CaAMOCTOSITENbHOI PadoThl
00y4YaKOIIUXCS M0 TUCIHILINHE

CamocTtosTenbHas paboTa CTYACHTOB sIBIsieTCsl 0c000it popmoii opraHu3anuu yaeOGHOro
mporecca, MpeJCTaBisionas co0ol IUIaHUPYEMYHO, I103HAaBaTE€IbHO, OPraHU3alIOHHO U
METOJIMYECKH HAIPABIIIEMYIO JI€ATEIbHOCTh CTYJIEHTOB, OPUEHTUPOBAHHYIO Ha JIOCTH>KEHUE
KOHKPETHOTO  pe3yjibTara, OCYIIECTBIsIEMYyl0O 0e3 HpsMOM IOMOIIM  IpernojaBaTes.
CamocTtosTenpHas paboTa CTYACHTOB SIBISICTCS COCTABHOW YacThi0 Y4eOHOU pabOThl U MMeEET
HETBI0 3aKPEIUICHHE U yriayOJjeHue TOJYUYCHHBIX 3HAHWW W HABBIKOB, MOWCK M MPHOOpETEHHE
HOBBIX 3HAHUH, a TAK)Ke BHIMIOJTHEHNE YI€OHBIX 3aJJaHUi, MOATOTOBKY K MPEACTOSIIUM 3aHATUSIM
u sk3amenHy. OHa mpenycMaTpuBaeT, Kak MpaBuio, pa3paboTKy pedeparoB, HamucaHue
JOKJIaJIOB, BBIMOJTHEHHE TBOPYECKHUX, WHIUBUIAYATbHBIX 3aJJaHUN B COOTBETCTBHH C y4eOHOM
HpOFpaMMOI\/’I (TeMaTI/ILIeCKI/IM IJIAaHOM U3Yy4YCHUA }II/ICI_II/IHJ'II/IHBI). Tema AJI1 TaKOT'O BBICTYILJIICHUA
MOET OBITh TpPENJOKEeHa TpernojaBaTelieM WM H30paHa caMUM CTYJEHTOM, HO MaTepHual
BBICTYIUICHUSI HE JIOJDKEH IyOJIMpOBaTh JIEKIIMOHHBIA Marepuai. PedepaTuBHBI MaTepuan
CIIY’)KHT JOTOJHHUTENbHONW MH(pOopManuend s paboThl HA MPAaKTHUECKUX 3aHATUSX. OCHOBHas
1eJIb JAaHHOTO BHJ1a pa0OTHI COCTOUT B O0OYYEHHH CTYIEHTOB METOAAM CaMOCTOATEIbHONU paboThI
¢ y4eOHbIM MaTepuaioM. [l MONHOTHI YCBOCHHUSI TE€M, BHIHECEHHBIX B MPAKTUYECKUE 3aHATHS,



Tpebyercst pabora ¢ mepBoucTouHMKaMu. Kypc mpenycMmarpuBaeT camMOCTOSATENBHYIO paboTy
CTYJICHTOB CO CIIEIMAIbHOW JuTepaTypoil. CienyeT OTMETUTh, YTO CaMOCTOSATENIbHAs padoTa
CTYAICHTOB PE€3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBIOJIHIECTCS CUCTEMAaTHYECKH, TUIAHOMEPHO
¥ [IeJICHAIPABIICHHO.

3amaHus  JUIL  CaMOCTOSITENBHON  pabOThl  MPEAyCMATPUBAIOT  HMCIIOJIb30BAaHHE
HEOOXOIMMBIX TEPMHUHOB M TIOHATHH 1O mpobiemathke Kypca. OHHM HalenUBalOT Ha
NPaKTUYECKYI0 PadOTy MO MPUMEHEHHIO M3y4aeMOro mMarepuaia, Mouck oubimorpaduyeckoro
MaTepualia 1 JIEKTPOHHBIX HCTOYHUKOB HH(POPMAIINH, WLTIOCTPATUBHBIX MaTEPUANIOB. 3a1aHUs
[0 CaMOCTOSITEJIbHOM paboTe JaroTcid IO TeMaM, KOTOpble TPeOYyIOT JIONOJHHUTEIbHOM
MPOPabOTKHU.

OO0umii 00beM CaMOCTOATENBHOW pPAabOTHI CTYACHTOB IO AMCLUMIUIMHE BKIJIIOYAET
ayZUTOPHYIO U BHEAYIUTOPHYIO CAMOCTOSTENILHYIO pabOTy CTYAEHTOB B TEUEHHE CEMECTPA.

AyIuTOpHAs CaMOCTOSATENbHAs padoTa OCYIIECTBIsETCS B (POpME BBHIIIOTHEHUS TECTOBBIX
3aJaHUi, Keic-3a/1a4, NHCBMEHHBIX MPOBEPOYHBIX pabOT MO JUCHUIUIMHE. AyIUTOpHAS
caMmocTosiTeNbHas pabora obecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, KeWC-3a7ay IO pasjeiam
JMCIUTIIHHBL.

BHeayuTopHasi caMOCTOsITeIbHAsE paboTa OCYIIECTBISCTCS B hopMax:

- MOATOTOBKU K YCTHBIM JTOKJa/iaM (MHUHU-BBICTYIUICHUSIM);
- MOATOTOBKA K 3amuTe pedepara;
- TIOArOTOBKH K 3aIllUTE MPAKTUYECKUX PaboT.

Ilpumep 6onpocoe ucnonv3yemuvix Ha KOAI0KeUyme.
®uU3NYECKUN CMBICI YHUBEPCAIBHON ra30BOM TOCTOSIHHOM.
H3oTepMuueckuii npouecc.

AnumabaTHEIH mporecc.

Ypasnenue Ilyaccona.

2-¢ Ha4aJo TePMOIMHAMHKH.

OO6parumMble U HEOOpaTUMBbIE IPOLIECCHI.

[{uksel. TenioBble ABUTATENN U XOJOIUIbHBIE MAILIUHBI.
[Muxn Kapno. Teopema Kapho.

[Tonsitue 06 SHTpOMHUH.

0. Bropoe Hauasio TepMOANHAMUKH.

BOoo~NoOR~WDNE

Bonpocwt ona camocmosamensnozo uzyuenua ooyuarouumucs
IIpumepsI TeM MUHHM-BBICTYILICHU I
Hcropus pa3sutus npeamera «Duznkay.
CoBpeMeHHOE pa3BUTHE (PUUKH.
CoBpeMeHHOe TeXHHYECKOe oOecriedeHrne PU3nIecKux J1adopaTopuil.
®Pu3KKa OKpYKarIIEeH Cpesbl.

el AN

Ilpumepor memamux pegpepamog
Hcropus pa3BUTHS MEXaHUKH: OT IPEBHOCTHU U JI0 HAIIMUX JTHEH.
Poik 3aK0OHOB COXpaHEHHUsI UMITYJIbCA, MOMEHTA UMITYJIbCa, SHEPTHU B TIPUPOJIC.
[TpuMeHeHHe NPOCThIX MEXAaHU3MOB B TEXHHKE.
[Tony4yenue Bakyyma.
N3mepenue BIaXxHOCTH.
CoBpeMeHHBIE TEIUIOBBIC ¥ XOJOIMIIbHBIC MAIITUHBI.
N3mepenue, ero cBOKCTBaA.
H3mepenue Kak mpoIecc Mo3HaHus OKPYKaoIIero MUupa.
. Teopus nsmepenuil.
10. Knaccugukarus ©3MEpeHHIA IO YPOBHSIM.
11. Knaccudukaius u3sMepeHuil B 3aBUCIMOCTH OT CIOCO0a UX MOJTy4EHHS.
12. Wcropus mep.

CoNoOAEWNE



13. Pa3mepHOCTH (PU3UYECKUX €AMHHUIL

14. Cucrembl eAMHUI] U3MEPEHUS.

15. TlpumeHeHHe aHATH3 pa3MEPHOCTEH JJIs OTPECIICHUs 3aBUCUMOCTH ITEPUO/Ia KOJICOaHHH
MaTeMaTHYECKOTO MasiTHUKA.

16. IlpumeHeHue aHaaM3 pa3MEpHOCTEH I ToKa3aTeabcTBa TeopeMbl [Iugaropa.

17. Wpeanu3upoBaHHas OJOK-CXeMa H3MEPUTEILHON CHCTEeMbl. BaxkHeiine GpyHKIIMOHATbHbIC
0JIOKH U3MEPUTEIHHOU CUCTEMBI.

18. Jaruuku.

19. VcrpolicTBa HHAMKAIMN, PETUCTPALUS TaHHBIX, YIIPABICHUE U 0OpaTHAS CBA3b.

20. TIpeoOpa3oBaHue HEINEKTPUUECKUX CUTHAIOB B dJIeKTpudeckue. Kimaccudukarust
U3MEPUTEIIBHBIX PeoOpa3zoBaTeieH.

21. XapakTepHCTHKa OCHOBHBIX THIIOB H3MEPHUTEIbHBIX MTPeoOpa3oBaTeliei.

22. Metozapl U3MEepeHHid, 00JIaCTh UX IPUMEHEHH S, UX TOCTOMHCTBA U HEOCTATKU.

23. MeTonpl CpaBHEHUS C MEPO.

Jlna camocmoamenvHoll nOO20MOBKU K 3AHAMUAM NO OUCYUNTIUHE PEKOMEHOYem A

UCNOb308aMb YUEOHO-MEeMOOUYecKue Mamepuavl:

1. BunoBreB A.A., Kokun B.A., umkapés B.B., CtapoB O.H. Meroaunueckas pa3paboTka K

71a00paTOPHBIM 3aHATUAM IO AucuuIUIMHE «OO01as u sKcnepuMeHTaibHas ¢pusnka» . Yacts 1.

«Mexanukay, «MonekynsapHas ¢usuka». — YubssHoBck: Yal'TIVY um. U.H. Vneanosa, 2015. -
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2. SIBopckuit bopuc Muxainosuu. CrpaBounuk 1o ¢usuke: / b. M. SBopckuid, [letmad A. A. -

3-e u3n., uctp. - Mocka: Hayka, 1990. - 622 c. - [Ipeam. ykas.: ¢. 596-614

5. IIlpumepHbIe OllEHOYHBbIE MAaTepHadbl [Jisi TNPOBEAeHHS TeKYyIero KOHTPOJIs
yCIeBAeMOCTH M MPOMEKYTOUYHOM aTTeCTANMH 00y4aIOIMXCHA M0 IMCUHUILIHHE

Opranusanus u NpoBe/ieHUe aTTeCTalluH CTyAeHTa

®I'OC BO opueHTHpOBaHBI NPEUMYIIECTBEHHO HE Ha COOOIIEHHE OOyyaromeMmycs
KOMIUIEKCAa TEOpPeTHMYECKHX 3HaHWi, HO Ha BbIPaOOTKY Yy OakalaBpa KOMIIETEHIUH —
JMHAMUYECKOr0 Habopa 3HaHWM, YMEHUH, HAaBBIKOB M JINYHOCTHBIX KaueCTB, KOTOPbIE MO3BOJISAT
BBIIIYCKHUKY CTaTb KOHKYPEHTOCIOCOOHBIM Ha PBIHKE TPyJda M YCHEIIHO NPOQeCcCHOHAIBHO
pean30BbIBaTHCS.

B nporecce oneHku 0akanaBpoB HEOOXOJMMO MCHOIb3YIOTCS KaK TPaAUIIMOHHBIE, TaK U
MHHOBAI[MOHHBIE THMbI, BUJIBI U (GOpMBbI KOHTpOJs. [Ipy 3TOM MOCTENEHHO TpaIulMOHHbIE
CPEICTBAa COBEpPUICHCTBYIOTCS B pYyClie KOMIIETEHTHOCTHOTO IIOJX0Ja, a HWHHOBAlMOHHbIE
CPEJCTBA alallTUPOBAHBI JIJIs1 IOBCEMECTHOTO IPUMEHEHMS B POCCUMCKON By30BCKOM IPAKTHKE.

e nmpoBeneHusi arrecTallMd — IPOBEpPKa OCBOEHHUS OOPa30BAaTEIbHOW MPOTPAMMBbI
JUCLUTUIMHBI-IPAKTUKYMa Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpomeskyTouHast aTrrecTalMsl OCYIIECTBISIETCS B KOHIE CEMecTpa M 3aBeplIaeT
W3Y4YEHHE AMCLUMIUIMHBI, I[TOMOTraeT OLEHUTh KpPYIHBIE COBOKYIHOCTH 3HAHMH W YMEHUH,
(dbopMupoOBaHUE ONpeAeIEHHBIX KOMIETEHIINH.

OLEHOYHBIMM CPEICTBAMU TEKYILErO OLICHWBAHMS SIBISIFOTCS: JOKJIAaA, TECThl 11O
TEOPETUYECKUM BOIpPOCaM JUCHMIUIMHBL, 3al[UTa MpakTUdeckux pador u T1.m. KoHTponb
YCBOEHHs MarepHuajla BEIETCs PEeryjaspHO B TEYEHHE BCErO0 CEMECTpa Ha MPaKTUYECKUX
(ceMuHapcKuXx, 1a00paTOPHBIX ) 3aHATHUSAX.

Ne CPEJICTBA OLIEHMBAHUSI, OG6pasoBaTelbHbIe
H/ II HCIOJIb3YCMBIC IUISA TCKYIICTO PE3YIbTAThl AUCHUIIIINHBI
OILICHHUBAHUWA ITOKA3ATCIISA
(bOpMI/IpOBaHI/ISI KOMIICTCHIINU




OueHo4YHbIE cpeacrsa
TeKylIeH aTTecTaluu
OC-1 3amura pedepara
OC-2 ycrHBIM pgoknagam (MUHH-
BBICTYIICHUSIM);

OC-4 3amura npakTH4YecKux pador.

AJIA

OueHo4YHbIE CpecTBA IJIs
NMPOMEKYTOYHOM aTTecTallun
OC-5 3auer

OP-1

0COOEHHOCTH CHCTEMHOTO M KPHUTHUYECKOTO
MBIIUIEHUS U AEMOHCTPUPOBATh TOTOBHOCTh K
HEMy;JlorTudeckrue (OpMbI U MPOLENYPHI,
JIEMOHCTPUPOBATh CIIOCOOHOCTh K peduexcun

[0 IOBOJY  COOCTBEHHOW M  4YyXOH
MBICIIUTEIIBHON JeSITEIbHOCTH;

OP-2

aHAJIM3UpPOBaThb HCTOYHUKU HH(OpMaLuu ¢
TOYKH 3peHus BPEMEHHBIX u
IIPOCTPAHCTBEHHBIX yCIOBUH ux
BO3HUKHOBEHUS; aHAIM3UpPOBATh  paHee
CIIOKMBIIMECS B Hayke CIOCOOBI OLIEHKU
uHpOpMaINu; apryMeHTHPOBAHO

(bopMynupoBaTh COOCTBEHHOE CYXICHHE U
OLICHKY MH(pOopMaluu

OP-3

HaBBIKAMHU COIOCTAaBJICHUS pa3HbIX
HUCTOYHUKOB UHpOpMALIUN C  IEJbIo
BBISIBJICHUS WX IPOTHBOPEUUH M TIOMCKa
JIOCTOBEPHBIX CYXIICHHIA, HaBBIKAMHU
OIpEeTICHNs] MPAKTUYECKUX  MOCIEACTBUM

MNPEAJIOKCHHOTIO PCHICHUA 3a1a4H.

Onucanue OIEHOYHBIX CPENCTB M HEOOXOAMMOIo 00OpYyIOBaHHS (IEMOHCTPALlMOHHOTO
MaTtepuaiga), a TaK >Ke€ HpOoLexypbl M KpUTEpUU OLEHUBAHUSA HMHIUKATOPOB JOCTHXKEHMS
KOMITETEHIIMI Ha Pa3IMYHBIX dTarmax ux (OPMHPOBAHUS B IPOILIECCE OCBOCHUS 00pa30BaTEIbHON

nporpamMmbl  IIPpCACTABJICHBI

B ®DOoHJE OIEHOYHBIX CpCACTB I TCKYIICTO KOHTPOJA

YCIIEBAEMOCTH U MTPOMEKYTOUHON aTTECTAIIUH 110 TUCIHUILUINHE «DUZHKaAY.
Mamepuanwi, ucnov3yemvie 011 MmeKyuie20 KOHMpPONsA yCneeaemocmu
oodyuarowuxca no OucyunIuHe
Martepuansl A OpraHu3aIiy TeKYIIeH aTTeCTalluy MPEACTABICHBI B 1.5 MPOTrPAMMBI.

Mamepuansi, ucnons3yemole 0111 RPOMEHCYMOUYHO20 KOHMPOJIA YCRECAEMOCHU
oodyuarowuxca no oucyuniune

OC-5 3auér
IMpumepHbIe BONPOCHI.

dusnka Kak HayKa.

Pu3nyecKue BEJIMUYNHBI U UX U3MEPEHHUE.
®u3rKa 1 HayYHO-TEXHUYECKUM MpOorpecc.

agbrwbnE

MEXaHUKH.

OcHOBHBIE 0COOEHHOCTH (PU3MUECKOTO METO/Ia UCCIICTIOBAHMS.

HpCI[MCT MECXaHUKH, €€ OCHOBHBLIC MOJICIIN. FpaHI/II_ILI MNPUMCHUMOCTHU KJIaCCHUYECKO

6. OTHOCHUTEIBLHOCTH JABVIKCHUA. Cucrema otcuera. HpI/IHL[I/IH OTHOCHUTCIBHOCTH. TeopeMa

CJI0’)KEHHUS CKOPOCTEM.

7. Kunematuka MaTCpHaHLHOﬁ TOYKHU: TpHU crocoba OmuCaHus JABWKCHUS TOYKH. Pa,[[I/IyC-

BEKTOp, IEPEMEILICHHUE U NTPOIICHHBIN ITyTh.

8. Kunemaruka MaTepualbHON TOYKHU: BEKTOPHI CKOPOCTH U YCKOPEHHUSI.
9. KunemaTuka IBMXEHUS TOYKH IO OKPYKHOCTH. CBSI3b YIIIOBBIX BEJIMYUH C JTMHEHHBIMHU.
10. JIunamuka MaTepuanbHOM TOUKHU: 3aKOHBI HploTOHA.




11. /IBmxeHue B HEMHEPLMAIBHBIX cUcTeMax orcyera. Cuibl HHEPLUH.

12. Cuunbl Tpenus. 3HaueHUE CUJI TPEHUSI B IPUPOJE U TEXHUKE.

13. Vupyrue cunbl. 3akon ['yka. Yopyrue cBOHCTBa TBEPBIX TEIN.

14. 3akoH BceMHpHOTrO TArOTeHUs. J[BIKEHNE UCKYCCTBEHHBIX CITYTHUKOB 3€MIIU.
KocMmuueckue ckopocTu.

15. Cuuna Tsxectu u Bec Tena. Bec Tena, IBHXKYIIETOCs ¢ YCKOPEHUEM, HEBECOMOCTb.

16. PaBuomnepemenHoe aBmwxenne. CB0OOIHOE NaieHUe TeNl. Y CKOPEHHE CBOOOTHOTO TTa/ICHHS.
17. ]JIBmwxeHue Tena, OpOIICHHOTO MO YIIIOM K TOPU30HTY.

18. Teopema 00 U3MEHEHUH UMIYJIbCA CUCTEMbI MATEPHATBHBIX TOUEK. 3aKOH COXPAHEHUS
uMItynbca. [[puHIMn peakTUBHOTO ABUKEHUS.

19. IlenTp Macc cucTeMbl MaTepUaIbHBIX TOYEK. TeopeMa o ABMKEHHH LIEHTPa Macc.

20. PaGota cuibl. MontHoCTh. Teopema 0 KHHETHYECKON SHEPTHH.

21. KoncepBatuBHble cuibl. [loTeHmansHas sHEprust. 3aKOHBI U3MEHEHUS M COXPAHEHUS
IIOJIHOM MEXaHUYECKON SHEPrUU.

22. AOCOIIIOTHO HEYNPYTHI U aOCOTIOTHO YIIPYTUH yaap.

23. OCHOBHO€ ypaBHEHHME AMHAMUKU BPaLIaTEIbHOTO JIBMKEHUS TBeporo Tena. Pabora npu
BpallleHuu TBepIoro tena. Kunernueckas sHeprust TBEpJOro Tena.

24. MowmenT unepiuu. Teopema [toiirenca - llteiinepa. CBoG6oHbIe ocH BpateHus. [ 1aBHbIe
OCH MHEPIIHH.

25. MoMeHT uMIyibca. Y paBHEHHE MOMEHTOB. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCa.
I'mpocxkorr.

26. YcnoBus paBHOBECHS TBepJoro Tena. Bunasl paBHoBecHs. [IpocThie MexaHU3MBI.

27. T'unpoaspocraruka. 3akonsl [lackans u Apxumena.

28. Teuenue uaeanbHOM )XKUIKOCTH. Y paBHEHHE HEPA3pPbIBHOCTH. Y paBHeHHE bepHyim.

29. MuddepenunanbHoe ypaBHEHHE TAPMOHUYECKUX KOJIEOAHHUI U €T0 PelICHHE.
Kunemarnyeckue XxapakTepUCTUKM FAPMOHUYECKUX KOJeOaHUH. DHEprusi rapMOHUYECKUX
KOJICOAHUH.

30. duszuyeckuii, MaTeMaTHUECKUN U KPYTUIHHBINA MasiTHUKH.

31. CsoOomHble 3aTyxaromne Konedanus. XapaKTepUCTHKH 3aTyXaHHs.

32. BeinyxnaeHnnble konebanus. Pesonanc. [Tonsitue 06 aBTokoneOaHUsAX.

33. Ympyrue BoiHBI. YpaBHEHHUE IJIOCKOH rapMOHUYECKO# Oeryieit BoiHbI. [1oTok sHEpTUHN 1
MHTEHCUBHOCTH Oeryiuei BOJIHbI.

34. Unrepdepenus BomaH. Ctosune BomHbL [Ipupona n ncrounnku 3Byka. OObEKTUBHBIC U
CyObEKTHBHBIE XapaKTEPUCTUKH 3BYKa. YJIbTPa3BYK U €ro NpUMEHEHHE.

35. TepMonMHAMHYECKUI M CTATUCTHYECKUH MOIXOABI K H3y4eHUIO MakpocucTeM. OCHOBHEIE
MIOJIO’KEHUSI MOJIEKYIISIPHO-KUHETUYECKON TEOPHH.

36. Pa3meps! u Mmacca monexyi. KommdaecTBo BemecTBa. OTHOCHTENbHASI MOJIEKYJISIpHAS Macca.
MounspHas macca.

37. Cuitel 1 TOTEHIMAIBHAS SHEPTHUS B3aUMOACUCTBUS MOJIeKyl. CTpoeHHe Ta30B, JKUAKOCTEH 1
TBEPABIX Te. SIBIEHNE TEMIOBOrO PaCIIMPEHUS TBEPABIX TEIL.

38. 3akoHBI HIEATBFHOTO Ta3a. YpaBHEHHUE COCTOSHUS HICATbHOTO Ta3a (YypaBHEHHE
Menneneesa - Knanelipona). 3akons! ABoragpo u /{ansroHa.

39. [laBienue raza Ha CTeHKY cocyna. OCHOBHOE ypaBHEHHE MOJICKYISPHO-KHHETHIECKOM
TEOpUU UIEATBHOTO rasa.

40. CpenHsist SHEPTHS TEIUIOBOTO JIBUKECHUS MOJIEKY1. MOJEKYyISIpHO-KHHETHIECKUH CMBICTT
TEMIEPATYPHI.

41. Mogenb ueanbHOTO Ta3a. BHyTpeHHss SHEPTUs WIealbHOTO Ta3a.

42. Tlonstue o6 3nekTpudeckoM mnoiie. Hanpssk€HHOCTh 3JEKTPHYECKOTro MOJIs.

43. CroxeHue IeKTPUUecKuX nojei. [IpuHmm cynepro3uimm.

44, OO0bEMHas M MOBEPXHOCTHAS IIOTHOCTH 3apsaa. CUIOBbIE JTMHUU.

45. Teopema I'aycca st BeKTOpa HAMPSKEHHOCTH JIEKTPUUECKOTO TTOJTS.

46. PaGora B anekTpocTraTueckoM noje. [loTeHman a1eKTpocTaTHueCcKOro moJsl.



47. Pa3zHocTh noTeHIManoB. [loBepXHOCTH paBHOTO MOTEHIIMATIA.

48. Cas3b MeXIy HAPSHKEHHOCTHIO U TTOTeHITHAOM. O011ast 3a7a4a 3JeKTPOCTATHKHY.
49. TIpoBOAHUKHU BO BHEIIHEM 3JICKTPUUYECKOM I0JIe. DIEKTPOEMKOCTb.

50. EMKOCTB IIPOCTBIX KOHIEHCATOPOB. DHEPrHUsl 3apSKEHHOTO KOHIEHCATOPA.

51. DHeprus 371eKTpUUECKOro nos. JAU3neKTprUKy B 31EKTPOCTAaTUUECKOM I10JIE.

52. Tonspuzauus ausnekTpukos. Bexrop nonspuzanuu. Hanpssk€HHOCTB 371€KTPUYECKOT0
MOJIS1 BHYTPH IUJICKTPHKA.

53. Bekrop anexkTpuyeckoro cMeneHus. MarHuTHoe B3auMOIEHCTBHE TOKOB.

54. 3axon buo-Caapa-Jlamaca. [lone nBuxymierocs 3apsa.

55. Cua Jlopenna. 3akoH Ammepa.

56. HamaramunBanue Maraetuka. Hampspk€HHOCTh MAarHUTHOTO TIOJIS.

57. Bupapl marnetukoB. OObsICHEHNE IMaMarHeTu3Ma 1 napamMarHeTu3ma .

58. ®eppomarHeTHKH U X OCHOBHBIE CBOMCTBA. [IOCTOSHHBIN 3JIEKTPUUECKUN TOK.

59. MexaHu3Mbl 3JIEKTPOIPOBOJHOCTH. 3aKOHBI IOCTOSHHOTO TOKA.

60. 3akon Oma B uHTerpagbHOU U uddepeHimanbaoi popmax. 3akon [[xoyns-Jlenmna B
HWHTErpaJIbHON U auddepeHImaIbHou popMax.

61. 3axonsr Kupxroda ans pazeTBinéHHbIX neneil. [lepemeHHbli TOK.

62. TexHuyeckue NPUMEHEHUS IEPEMEHHOr0 TOKa. DJIEKTPOMArHUTHAS MHYKIIHS.

63. DHeprust MarHUTHOTO 1OJIs. LIUPKYISIIHS U pOTOP AIIEKTPOCTATUIECKOTO TTOJIS.

64. [uBepreHuus U poTop MarHUTHOTro NoJjs. Buxpesoe anekrpudeckoe mnose. Buxpesbie TOKH.
1. DnexTpoMarHuTHas pUpPoO/Ia CBETA.

65. [llkama 37E€KTPOMArHUTHBIX BOJIH.

66. CkopocCThb cBETa M METOBI €€ U3MEPEHUSI.

67. VICTOYHMKY M TPUEMHUKH CBETA.

68. OcHOBHBIE OHATHUS POTOMETPHUH.

69. I'eoMeTpuyeckas ONTUKA.

70. Ipunnun [tolirenca u @penens.

71. 3aKoHBI OTpaXKEHUS U MPETOMIICHUS.

72. TlomHOE OTpakeHHE.

73. Tlpenomienue cBera Ha cepuyecKoi MTOBEPXHOCTH.

74. 3epkana.

75. llenTpupoBaHHbIE ONTUYECKHE CUCTEMBI.

76. ®opmyIa THH3HI.

77. OnTtuueckue npuOOpHI: Tyrna, MUKPOCKOIL, TEJIECKOII, (poToarmnanar.

78. Paspemaromas crtocOOHOCTh ONTHYECKUX TPHOOPOB.

79. Untepdepenuus caera.

80. 18.KorepeHTHOCTb.

81. 19.Meronbl HaOMIOACHNS MHTEPPEPEHIIUU B ONITHKE.

82. UnTepdepenmus cBeTa Mpu OTPaKEHUU OT TOHKUX TUIEHOK.

83. Tonspuzauus ceera. EcrecTBeHHBIN U MONSIPU30BaHHBIN CBET. 3ak0H Mastoca.

84. Tonspuzanus npy OTpaXSHUHU U MTpeToMIIeHnH. 3akoH bproctepa.

85. AHayiu3 moJsipu30BaHHOTO cBeTa. [IpoxoxieHue MiIoCKONoIIpU30BaHHOTO CBETA Yepes
KPUCTAUTHIECKYIO MIacTUHKY. KpucTammnieckas TiiacTHHKAa MEXTy BYMS TIOJISIPU3aTOPaMH.
86. INonspuzanus npu ABOIHOM nydenpenomieHnu. MckyccTBeHHOE 1BOMHOE
nyuenpenomiienue. dPpdext Keppa. Sdueiika Keppa.

87. HUckyccrBenHas ontuyeckast anuzorponus. 9pdext Korrona-Myrtona.

88. Bpamenue miockoctr noisipu3auu. EctectBeHHOoe Bpamenue. D ekt Dapases.
OnTHyecK! aKTUBHBIE BEIIECTBA.

89. Hudpaxmus cera. [Ipuanumn [tolirenca-Openens. 3oas1 Openens. Meton 300 Openens.
90. Mudpaxuus Openenst oT mpoCTEHIINX Mperpas (0T Kpyriioro OTBEpCTHs, OT KPYIJIoro
JIACKA).

91. Mudpakuus Opaynrodepa ot menu. JudpakiunonHas pemerka.



92. udpakuusi peHTTeHOBCKUX JTydel Ha kpucTtayuiax. BeiBon ¢popmynsl Bynsda-bperra.

93. Pa3pemaromas cuiia 00beKTHUBA U ONITHYECKUX MMPUOOPOB.

94. Mucnepcus cBeta. DIeKTpOHHAs Teopust aucnepcun. HopmanbHast 1 aHOMalIbHAs
JUCIIEPCUSL.

95. Jlucmepcus BIanu OT JIMHUH MOTIONIeHUs. KOMIUIEKCHBIN TTOKa3aTelb MPETOMIICHUSI.
Ou3nyecKuil CMbICI a0COTIOTHOTO U OTHOCUTENILHOTO MoKa3aTels mpenomiieHusi. CoOTHOLIEHUE
Knaysuyca-Moccortu. @opmyina Jlopenrtu-Jlopenua.

96. KopmyckynsipHO-BOJIHOBAs ABOMCTBEHHOCTH (Ayann3M) cBOHCTB cBeTa. KopmyckymnspHas
uHTeprperanus onsita FOHra. ['mnoresa ne bpoitsia. BoiHOBOI akeT u rpymnmnoBasi CKOpOCTb.
97. HeoObryHbIE CBOWMCTBA MUKPOYACTHII.

98. DxcnepuMeHTalIbHBIE TOATBEPKICHHS THIIOTE3bI e bpoiuia. OnbiT [[pBrccona u
xepmepa.

99. OmpbiTel Tomricona u TaprakoBckoro. ONBITE ¢ HEUTPOHAMU M MOJIEKyIaMu. OTBITHI C
OJIMHOYHBIMH 3JIEKTPOHAMMU.

100.®otorddexr. Bunsr pororddexra. Buemnuii horoaddexr. 3akonsl porodrddexra.
YpaBHeHue DHHINTeHHA U1 BHEHTHET0 poTodddekrta. YcnoBre KpacHOM rpaHUIIbL.
101.3neprus u umiynbsc poroHa. HemocTaTOYHOCT BOJIHOBBIX MTPEICTABICHHUH JIsi O0BSICHEHUS
3aKOHOB (oTordPekTa.

102.PanoakTHBHOCTb.

B xoH1e n3yueHHs JUCUUIUIMHBI ITOJIBOAATCS UTOTH pabOThI CTYIEHTOB Ha JIEKIIMOHHBIX U
NPAaKTUYECKHUX 3aHIATUAX IyTEM CYMMHUPOBaHHS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.

KpnTepnu OllcHUBAHMSA 3HAHUH oﬁyqamumxcﬂ o JTMCHMIIJIMHE

Dopmuposanue 6aLIbHO-PEUMUH2080U OYEeHKU pabombl 00YVUAOUUXCS

Ilocemienue Pabora Ha
Ilocemenune
. MPAKTUYCCKUX | MPAKTHUYCCKUX 3aueT
JIEKIIAN N
3aHATHI 3aHATUAX
Pas0amioBka 1o 6x1= 10x1=
152 6ama 32 6amna
6 BUJaM paboT 6 6ayIoB 10 6amioB
ceMecTp CyMMapHbIit 6 6amoB 16 Gamnna 168 6anna 200 6anmnoB
Makc. 0anr max max max max

Kpumepuu oyenusanusa pabomul obyuarowe20cs no umozam cemecmpa

Bamwi (2 3E)
«3aYTEHO» ooxee 100

«HE 3a4TEHO» 100 u meHee

6. MeToanyecKkue yKazaHus JJIsA 00y4AIOUIUXCS 0 OCBOCHHIO THCIUTIIMHbI

YcenenrHoe u3ydyeHue Kypca TpedyeT oT oO0ydaroIluXcsl MOCEIIEHUs JIEKIUH, aKTHBHON
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHMS] BCEX YUEOHBIX 3a/laHuM IpernojaBaTelid,
03HAKOMJIEHHS C OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKUHuM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSTENIbHON paboThl 00ydaroUIXcs,
TpeOyrolasi HaBBHIKOB M YMEHHMsS KpaTKO, CXEMaTH4HO, IIOCIEA0BAaTeIbHO U JIOTMYHO
(buKcHpoBaTh OCHOBHBIE MOJOXKEHUS, BBIBOJIbI, 00001IeH s, GOpMYIUPOBKU. B KOHIlEe JeKkuuu
npernojiaBaTesb OCTaBiIsieT Bpems (5 MUHYT) A TOro, 4ToObl oOOydaromuecs HWMeNn
BO3MOXHOCTb 33/1aTh YTOUHSIOIINE BONPOCHI 110 U3y4aeMoMy Marepuainy. M3-3a HenocTaTouHoro
KOJIMUECTBA ayJAUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YIAE€TCSl OCBETUTh B IOJHOM OObEMeE,
MO3TOMY TMpernojaBaresib, IO CBOEMY YCMOTPEHHUIO, HEKOTOpbIE BONPOCHI BBIHOCHT Ha
CaMOCTOATENIbHYIO PabOTy CTYJEHTOB, pEKOMEHys Ty WM MHYIO JuTeparypy. Kpome storo, mis



JYYIIETO OCBOCHUS MaTepualia W CHCTEeMAaTH3allMd 3HAHWK 10 JAUCIUILIMHE, HE00XOIUMO
MOCTOSTHHO pa30HpaTh MaTepHaNIbl JIGKIIUKA IO KOHCIIEKTaM MU Y4eOHBIM mocoOusiM. B ciydae
HEOOXOIMMOCTH 00pAIATHCS K MPETIOIaBaTeNI0 32 KOHCYJIbTAIHEH.

IMoaroroBKka K MPaKTHYECKUM 3aHSATHSIM.

[Tpu MOATOTOBKE K MPAKTUYECKUM 3aHSATHSIM CTYIEHT JOJDKCH HM3YYUTh TEOPETUUYCCKUI
Marepuall 1Mo TeMe 3aHsTUsS (MCIIOIb30BaTh KOHCIEKT JICKIMWA, U3YYUTh OCHOBHYIO JIUTEPATYPY,
03HAKOMUTbHCS C AOMOJHUTEILHON JIUTEPATYPOH, IIPU HEOOXOTUMOCTH JOTIOTHUTH KOHCIIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEPATypHBIX HCTOYHHMKOB). B ciydae 3arpynHeHUi,
BO3HUKAIOIIMX NPU OCBOCHUM TEOPETUYECKOr0 MaTepHaia, CTYACHTY ClelyeT oOpamarbcs 3a
KOHCYJIbTAIlMeH K mpernogaBaTento. Vs Ha KOHCYJbTAlMI0, HEOOXOIUMO XOpPOIIO MPOIyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Havase npakTHYecKOro 3aHTHsI IPENOAaBaTelb 3HAKOMHT CTYJCHTOB C TEMOM, OTJIaliaeT
IUIaH TIPOBE/ICHMS 3aHATHA, BBIIACT 33/1aHHA. B TeueHune OTBEJIEHHOrO0 BPEMEHH Ha BBIINOJIHEHHUE
pabOTHI CTYIEHT MOXKET OOpPAaTUTHCS K MPEToJaBaTelo 32 KOHCY/IbTAIMEH WIN pa3bsiCHeHUsIMH. B
KOHIIE 3aHSATHS IPOBOJUTCS IPUEM BBITIOJTHEHHBIX 3aJaHUi, cOOeCeJOBaHHUE CO CTYICHTOM.

Pe3ynbraThl BBINMOTHEHUS IPAKTHUECKUX 3[IaHUH OILICHUBAIOTCS B OaJljlax, B COOTBETCTBHU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

IIpuMmepHbIii nepeyeHb TeM NPAKTHYECKUX pPadoT:
[TpoBenenune usmepeHuit 1 006paboTKa pe3yibTaToB.
W3yueHne HOHMYCA, ©3MEPEHIE MUKPOMETPOM U IITAHTCHIIUPKYIIEM.
[TpoBepka BTOporo 3akoHa HproToHa.
OnpeneneHne CKOPOCTH MYITH MPU TTOMOIIH OJTUCTHYSCKOTO MAasITHHUKA.
Onpenenenne moayisa FOnra.
Omnpenenenne kodhUIMeHTa TUHESHHOTO PACIIUPCHHS METAJIOB.
Onpenenenrue yHUBepcaabHON Ira30BOM MOCTOSTHHONW METOJJOM OTKAUKH.
Onpenenenne k03 PuineHTa BA3KOCTH ra30B 1 U CPEIHEH JUIMHBI Tpodera MOJIEKYJI.
Omnpenenenue BIaXXKHOCTH BO31yXa.
10 OmnpeneneHne OTHOIIEHHUS MOJIIPHBIX TEIJIOEMKOCTEH N Bo3ayxa MeroaoM Kiemana-
e3opma.
11. W3meputenbHOE 2JIEKTPOTEXHUUIECKOE 000pyI0BaHHE.
12. C6op u uccnenoBaHue NPOCTENUIINX ITEKTPOTEXHUYECKUX CXEM.
13. M3ydeHwue CUIOBOTO IEKTPOTEXHUIECKOTO 000PYI0OBAHHUS.
14. Omnpenenenue nokasarens aauadatsl Uit Bo3ayxa Ha npubdope Kinemana-/Iezopma.
15. U3yueHwus siBieHUs MOJIAPU3ALUU CBETA.
16. Omnpenenenue ATMHBI BOJIHBI CBETA C MOMOILBIO AU(PPAKIIMOHHON PELIETKH.
17. Omnpenenenue riaBHOro (POKYCHOI'O PACCTOSTHUS M ONTHYECKOMN CHJIbI JIUH3BI.
18. HN3yueHue onTUYECKUX YCTPOMUCTB.
19. IlepedyeHb OCHOBHOW W JOMOJHHUTEIBHOW Y4eOHOUW JsmTeparypbl, HHTEpHET-pecypcos,
HEOOXOIUMBIX JUIsl OCBOEHHSI TUCIIUILIMHBI

CoNoOAWNE

7. IlepeyeHb OCHOBHOI W JOMOJHUTEIbHOW y4eOHOW JuTeparypbl, UHTepHeT-pecypcoB,
HeO0OXO0MMBbIX /IJIsl 0CBOEHHSI THCIUIIJIHHbI
OcHoBHasi JInTepaTypa

1. Huxepos, B. A. ®usuka: coBpeMeHHbI Kypc : y4eOHuk / B. A. Hukepos. — 4-e u3n. —
Mocksa : JlamkoB u K° 2019. — 452 c. : un. — Pexxum nocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573262 (nata obOpamenus: 23.03.2022). — ISBN
978-5-394-03392-6. — TekcT : 2eKTPOHHBIN)
2. Kucenesa, I'. I1. ®u3znka : yuednoe mocobue / I'. I1. Kucenera, B. M. Kucernes. — KpacHosipck

Cubupckuit denepanpubiii yausepcurer (COY), 2011. — 308 c. — Pexum gocryma: 1o
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=229581 (mata oOpamicHus:
23.03.2022). — ISBN 978-5-7638-2315-8. — TekcT : 271€KTpOHHBIH.



https://biblioclub.ru/index.php?page=book&id=573262
https://biblioclub.ru/index.php?page=book&id=229581

3. MuxeeB, B. A. ®usuka : yueOHoe mocobue : [16+] / B. A. MuxeeB, O.b. Muxeena,
B. M. ®nsarun ; TromMeHCKUM TOCyAapCTBEHHBIM yHuUBEpcuTeT. — TiomeHb : TroMeHCkuit
rocynapctBeHHblil yuusepcuret, 2013. — 419 c. : un. — Pexum noctyna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=567395 (mata oOpamenus: 23.03.2022). -
Bbubmuorp. B ku. — ISBN 978-5-400-00812-2. — TekcT : 371€KTPOHHBIN.
4. KomsuoBa, O. Kypc ob6mieit ¢pusuku : yuedbnoe nmocodue / O. KombuioBa ; MUHHCTEPCTBO
cesbekoro xo3saicTBa Poccuiickoit denepanun, CTaBpononbCKuil TOCy1apCTBEHHBIN arpapHbIi
yHuBepcuteT. — CraBponosib : CTaBpOMOJIbCKUM TOCYJIApPCTBEHHBIM arpapHblii YHHUBEPCUTET
(CT'AY), 2017. — 300 c. : wun. — Pexum gocryma: no mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=484713 (mata oOpamenus: 23.03.2022). -
Bubmuorp.: c. 295-296. — ISBN 978-5-9596-1290-0. — TekcT : 31eKTpOHHBIH.
5. Hukepos, B. A. ®usuka: coBpeMeHHbIH Kypc : y4eOnuwk / B. A. HukepoB. — 4-¢ m3n. —
Mocksa : [JlamkoB u K° 2019. — 452 c. : wn. — Pexum nocryna: no noxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573262 (nara obpamienus: 23.03.2022). — ISBN
978-5-394-03392-6. — Tekcrt : aneKTPOHHBII

JonosHUTeILHAS JUTEpPaTypa
1. ®u3uka: BeJCHHE B TBEPAOTEIBHYIO JJIEKTPOHHKY : ydeOHOoe mocobme / A. I'. 3axapos,
H. A. Kakypuna, 1O. b. Kakypun, A.C. Uepenanues ; FOxHbli (enepanbHblii YHUBEPCUTET,
WnxeHepHo-TexHoornueckass akajgemus. — PocrtoB-Ha-Jlony ; Taranpor : IOxHblit
denepanbubiii yausepcuter, 2018. — 108 c. : w1, — Pexxum gocryma: mo monmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=500163 (mata oOpamenus: 23.03.2022). -
bubmuorp. B kH. — ISBN 978-5-9275-2621-5. — TekcT : 37€KTPOHHBIN
2. byruxoB, E. U. ®wusuka : yuebnoe mnocobue / E.W. byrukos, A.C.Konaparses,
B. M. ¥3nun. — Mockga : ®usmatiur, 2010. — Kaura 3. Ctpoenue u cBoiicTBa BemecTBa. — 337
C. - Pexxum JOCTyMa: o MIOJIITMCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=75494 (mata oGpamenus: 23.03.2022). — ISBN
978-5-9221-0109-7, 978-5-9221-0110-3. — TekcT : DJIEKTPOHHBIN.
3. Kopocrenes, F0. C. ®dusuka : yuebHoe mocobue : B 2 wactax / FO. C. Kopocrenes,
A. B. Kynukosa, A. B. Ilamun ; Camapckuili rocy1apCcTBEHHbIH apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcuteT. — Camapa : Camapckuii TrocyZapCTBEHHBIM apXHUTEKTYPHO-CTPOUTENbHBIM
yauBepcutet, 2014. — Yacts 1. — 139 c. : tabn., rpad., wi. — Pexum goctymna: mo moAmnucKe. —
URL: https://biblioclub.ru/index.php?page=book&id=438319 (mara obpamenus: 23.03.2022). —
bubmuorp. B k. — ISBN 978-5-9585-0587-6. - ISBN 978-5-9585-0588-3 (u. 1). — Tekcr :
JJIEKTPOHHBIN.
4. Craponybuesa, I'. II. Kypc nekuuii nmo ¢usuke: MexaHHKa, MOJEKyJspHas (usmka,
TEpMOJIMHAMMKA. DJIEKTPUYECTBO M MarHeTusMm : ydyeOHoe mocobue / I'. II. CraponyOuesa,
A. A. Xamenko ; CTaBponoibCKui rocyJapCTBEHHBIN arpapHblii yHUBEpcUTET. — CTaBpONob :
CraBpononbCkuil rocynapcTBeHHbli arpapHbiii yHuBepcurer (CtI'AY), 2017. — 169 c. : nn. —
Pexxum mocrtyma: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=485008
(mata obpamienus: 23.03.2022). — bubauorp. B kH. — TEKCT : 2IEKTPOHHBII.

Hnmepuem-pecypcol

— Hudopmanmonnsrit mopran «Pusnkay [ DNeKTpOHHBIN pecypc]. Pexxum moctyma
http://ru.science.wikia.com/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B
0

— Hudopmannonnsrit mopran «Hi-News.ru» [DnexTpoHHsIi pecypc]. Pexum gocryna
https://hi-news.ru/tag/fizika

— HMudopmarmonnsiit nopran «Bukunenus» [DnekTpoHHbIN pecypc]. Pexxum nocrymna:
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0

— HMudopmarnmonnsiit nopran «Bes ¢puzuka» [DnekTpoHHbIN pecypc]. Pexxum nocryna:
https://hi-news.ru/tag/fizika
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https://biblioclub.ru/index.php?page=book&id=484713
https://biblioclub.ru/index.php?page=book&id=573262
https://biblioclub.ru/index.php?page=book&id=500163
https://biblioclub.ru/index.php?page=book&id=75494
https://biblioclub.ru/index.php?page=book&id=438319
https://biblioclub.ru/index.php?page=book&id=485008
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CocraBurenu é’ ’

(noonyCe)

Pabouvast mporpamma y4eOHOHM AUCUUIIMHBI (IPaKTUKK) 0J00peHa Ha 3aceJaHuu

Kadeapbl GU3UKK ¥ TeXHUuYeckux aucuurind " 24 " wmas_ 2023 r., mpoTOKOI
Ne 10(87)
3aBeny i kagdenpon
?%/ ﬂ%p B.B. llmmkapes  24.05.2023_
o Y/V JNUYHAS NOONUCH pacuughposka noonucu oama

PaGouass mporpamma yueOHOHW IUCUMIUIMHBI (MPaKTHKHM) COIJlacoBaHa C
OuOIUOTEKON

CotpynHUK 61/16%

K,
/2/ IO.5. Mapcakosa HA-e£23

€
//
Huunas noonuce pacughposra noonucu oama

[Tporpamma paccMoTpeHa ¥ omoOpeHa Ha 3acelaHui YyUYeHOro coBeTa (haKyIbTera
(GHU3UKO-MaTEMAaTHYECKOT0 U TEXHOJOrH4Yeckoro obpasosanus " 26 " _mas_
2023 r., mpoTokona Ne 5

[Ipencenarens yueHoro coBeTa ¢akyjiabTeTa (U3MKO-MAaTEMAaTUYECKOIO U

TeXHOHOFI/IquKQFO’ O6paSOBaHI/IH
I A E.M. [pomoBa 26.05.2023
//

NUYHAA NOONUCH pacugposka noonucu oama
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