[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:
®NO: Xoxnosa EneHa BacunbesHa

[omxkHocTb: MpopekTop 0ayuebHol pago 9 <5 <
[lata noanucaHms: 2 20 CTEHCTBO CEJIBCKOTI'O X031 CTBA POCCUUCKOU ®EJEPAIIUU

j

i

n

M «POCCHMCKHI I'OCYJIAPCTBEHHBIN ATPAPHBINA YHUBEPCUTET —
3da23558815b07 h

sifl R
o

. OEAEPAJIbHOE FOCYIAPCTBEHHOE BHOJDKETHOE OBPA3OBATEJILHOE YUYPEXEHHUE BbICILEIO OBPA30OBAHHA
YHUKanbHbIA NPOTD tknie
PTEFT LOF

g/ 8a Telaa MCXA uvenn K.A. THMHAPSI3EBA»
L T ) (Pr'ebOY BO PT'AY — MCXA nmenn K.A. Tumupsizesa)

X038
YTBEP o osgg,f,sgr
S OAPHML 0 T2
Tpopegfop o}y ek
\‘\b\ o .'.\" 3 :v:' ."”'2‘!

+E . B. Xoxosa

PABOYAS ITPOTPAMMA YUYEBHOM TUCIHUATLIAHBI
OVJI. 11 ®U3NUKA

s cneuuagabHocT 09.02.07 UndopManmoHHbIe CUCTEMbI M MPOrPAMMHPOBaHME

MockBa, 2023 1.



COJIEP)KAHUE

. OBIIIAS XAPAKTEPMCTUKA PABOYEM ITPOI' PAMMBI
OBIIEOBPA3OBATEJIbHOU YYEBHOU JUCHHUITJINHBI

. CTPYKTYPA U1 COLAEPXAHUE
OBIIIEOBPA30BATEJILHOM YUEBHOM JUCLIUITJIMHBI

. YCJIOBUA PEAJIU3ALIN IZABO‘—IEI\/JI [TPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU YYEBHOU JUCHHUITJIMHBI

. KOHTPOJIb 1 OLEHKA PE3VJIPTATOB OCBOEHM/]
OBIIEOBPA3OBATEJIbHOU YYEBHOU JUCHHUITJIMHBI

CcTp.

21

23



1. OBIIASI XAPAKTEPUCTUKA PABOYEN MPOI'PAMMBI
OBIIEOBPA3OBATEJIBHON JUCIUAILIMHBI

1.1 TIporpamma obmeo6pa3zoBaTenbHoi yueonoi qucuumuinasl OY /.11 «Dusukar

MpeaHa3HAYeHa  JUI1  W3YYCHHS  CTYACHTAMH  CHCIHAIBHOCTH  CPEIHETO
po¢heCCUOHATEHOTO oOpa3zoBaHus B npeaenax OCBOCHUS OCHOBHOM
npodeccuoHanbHol o0pazoBarenbHoi nporpammbl CIIO Ha 6a3ze OCHOBHOTO OOIIEro
00pa30BaHUA NMPHU TMOATOTOBKE CIIEUATHCTOB CPETHETO 3BEHA.

1.2 Ilean 1 nIaHUPYeMble Pe3yJbTATHI 0CBOECHUS TUCHUIITHHBI:

B pesynbrate OoCBOCHUS YYCOHOW IUCHUIUIMHBI OOYYANOIIUKCS JOHKCH JTOCTUYH

CJICTYIOITUE PE3yJIbTAThI:

JIUYHOCMHbLE:

- YyBCTBO TOPJAOCTH W YBAXEHUS K HUCTOPUU U JOCTHIKCHUSM OTCYECTBEHHOM

¢usnueckold Haykd; (QU3NYECKH TPAaMOTHOE TOBEACHUE B MPO(PECCHOHATBLHOM

JESATEITBHOCTH U OBITY MPU 0OpaIeHUU C TPHOOPaMH M YCTPOKWCTBAMM;

- TOTOBHOCTh K TMPOJODKCHHIO OOpa30BaHWsS W TIOBBINICHUS KBaJTM(HUKAIUU B

n30paHHONW TPO(ECCHOHATBHOW JESITCIBHOCTH M OOBECKTHBHOE OCO3HAHHE POJIU

(GU3HYECKIX KOMITICTCHIIUH B 3TOM;

- YMEHHE HCII0JIh30BaTh JOCTHKCHUS COBPEMEHHON (PU3NYCCKON HAYKU U (DH3UICCKUX

TEXHOJIOTUH IS TIOBBIIIIEHUS COOCTBEHHOTO WHTEIJIEKTYaJlbHOTO pPa3BUTHSA B

BBIOpaHHOM MpodeCCHOHATBHOMN AEATETLHOCTH;

- YMEHHE CaMOCTOSTEIILHO JOOBIBATH HOBBIE JJIsl ce0s PU3HUECKHE 3HAHUS, UCIIOJIb3YS

JUTSL ATOTO JTOCTYITHBIE UCTOYHUKHA MH(GOPMAIIUH;

- YMEHHE BBICTPAaWBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIICHHUS B KOMAHJIE 110 PEIICHHUIO

O0IIMX 33744,

- YMEHHUE YIIPaBIATh CBOSH MO3HABATEILHOMN JIESITEIIBHOCTHIO, POBOIUTH CAMOOIICHKY

YPOBHS COOCTBEHHOT'O HHTEIICKTYJIbHOTO Pa3BUTHS;

Memanpeomemmuble:

- HCIIOJNB30BAaHUE PA3IUYHBIX BUOB TO3HABATEIHHOW NEATEIBHOCTH IS PEIICHUS

¢usnuecknx 3amad, MPUMEHEHUE OCHOBHBIX METOAOB TO3HAHUS (HAOIIOACHMUS,

OMMCAHMsI, W3MEPEHUs, OKCIIEPUMEHTA) IS W3YyYCHUS PaA3IUYHBIX CTOPOH

OKPY’KAIOIIEN ICHCTBUTEILHOCTH;

- WCIOJIb30BaHME OCHOBHBIX HMHTEIUICKTYaJIbHBIX OMNEpaluii: MOCTAaHOBKH 3a/auH,

dbopMynHpoBaHUS THIOTE3bl, aHadW3a W CHUHTE3a, CpaBHEHUsS, O000OIICHUS,

CUCTEeMaTH3alliH, BBISBICHUS MPUYWHHO-CIICICTBCHHBIX CBSI3€H, TOWCKA aHAJIOTOB,

(dbopMyIHpOBaHUS BBIBOJIOB JJIS U3YUYCHUS PA3TUYHBIX CTOPOH (PU3HUECKUX OOBHEKTOB,

SBJICHUA W TIPOIIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIUMOCTHh CTATKUBATHCS B

npodeccruoHansHOM cdepe;

- yMEHHE TCHEpHUpPOBaTh WJACH W OMNPEACNIATh CPEACTBA, HEOOXOIWMBIE I WX

peanu3anuu;

- YMEHHE WCIIOJIb30BaTh pa3IUYHbIC WCTOYHUKH JUISI TONy4YeHHS (pu3ndeckoi

nH(OpMAITNH, OIIEHUBATH €€ TOCTOBEPHOCTH;

- YMCHHE aHAJIU3UPOBATh M MPEJICTABISIT, HHPOPMAITHIO B PA3IMYHBIX BHJIAX;

- YMEHHUE MyOJIMYHO MPEACTABIATh PE3yJIbTaThl COOCTBEHHOTO HCCIIEIOBAHUS, BECTH

JTUCKYCCHUH, TOCTYITHO U TAPMOHUYHO COYETas Co/iep kaHre 1 (POpMBbI MpeCTaBIsIEMO
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uH(popmManuy;

npeomemnule:

- c(OpPMUPOBAHHOCTh MPEJCTABICHUN O pOJM M MecTe (PU3NKK B COBPEMEHHOMU
HAay4YHOM KapTUHE MUpPa; MNOHUMAaHHE (PUIUYECKON CYHIIHOCTH HaOII0JAaeMbIX BO
Bcenennoit siBnenuii, ponu ¢pu3nku B GOPMUPOBAHUU KPyrozopa U (pyHKIIMOHAJIbHON
IPaMOTHOCTH YEJIOBEKa AJI PELICHUsI TPAKTUYECKUX 3a/1aY;

- BJAJICHHE OCHOBOIOJAraloMMMH (PU3NYECKUMU TOHATUSMHU, 3aKOHOMEPHOCTSAMH,
3aKOHAMHM U TEOPHUSMH; YBEPEHHOE MCIOJb30BaHUE (PU3MUYECKOW TEPMUHOJIIOTHUH U
CUMBOJIUKHU;

- BJIaJICHME€ OCHOBHBIMU METOJaMU HAYYHOTO MO3HAHMSI, UCIOJIb3YeMbIMU B (PU3UKeE:
Ha0JII0ICHUEM, ONTMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- yMeHus 00pabaTbIBaTh pe3yabTaThl U3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTb MEX]Y
(U3MUECKUMU BEJIMUUHAMU, OOBSICHATH MOJyUYEHHbIE PE3YyJIbTaThl U JI€JIaTh BBIBOJIBI;

- c(pOpMUPOBAHHOCTH YMEHUS pelllaTh (PU3NYecKue 3a/1auu;

- c(OpMUPOBAHHOCTh YMEHHSI TPUMEHSTH MOJYYCHHBbIC 3HAHUS IJISi OOBSICHEHUS
yCIIOBUH MpoTeKaHusi PU3nYecKux SIBJICHUN B Mpupoje, npodeccuoHaibHoi cdepe u
JUTSI IPUHATHS MPAKTUYECKUX PEIICHU B MTOBCEIHEBHOMN KU3HU;

- c(opmMupoBaHHOCT, COOCTBEHHOW TMO3MIIMM [0 OTHOIICHHIO K (HU3MUecKoil
UHGOpPMAIIHMH, TTOTYy4aeMOU U3 pa3HbIX UCTOUYHUKOB.



2. CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJILHOI

JANCIUIIINHBI
2.1. O0bem 00I€00pa30BaTENBLHON IMCHUILVIMHBI M BU/IBI Y4e0HOIl padoThI
Bup yyeOHoM padoThI O0bem B
4acoB
O0bem 00pa3oBaTeJIbHOM MPOrPAMMBbI Y4eOHOM TUCHUIIINHBI 139
B TOM YHCIJIE:
-110 BUJIaM YUeOHBIX 3aHATHIA:
Jlekiuu, ypoku 40
JlaGopaTopHbie 3aHITHS }
[IpakTrdeckue 3aHATHS 40
Koncynbpranum 2
CamocrosiTeibHast padoTa 42
IIpome:kyTouHasi arrectanusi B popme KOHTPOIBHOM paboThI (1 |
ceMecTp), FK3aMeHa (2 ceMecTp)




2.1. TemaTnuyeckuii IVIaH U coJepkaHue 0011e00pa30BATEIbLHON YUeOHOM THCIUININHBI

HaumenoBanue
pa3iesioB U TeM

Conep:xanue yueOHOro MaTepuaJa, JJadopaTtopHbie H NPaAaKTHYECKHE 3aHATHS,
caMoOCTOfITeIbHAsi padoTa o0yyaroerocsi, KypcoBasi padora (poeKT) (eciu IpeayCMOTPEHBI),
HHbIe BH/IbI Y4e0HOH PaGoThl B COOTBETCTBHH € Y4eOHBIM MJIAHOM

O0nLeMm
4acoB

YpoBennb
OCBOEHUS

IlepBblii cemecTp

BBenenune

®dusznka — pyHIaMeHTalbHas HayKa o npupoje. EcTecTBeHHO — Hay4HbIN METOJ T03HaHUs, €To
BO3MOXHOCTH M FPAHUILIBI MPUMEHUMOCTH. MozaenupoBanre (U3NYECKUX SIBICHUN U MPOIIECCOB.
Ponp skcriepuMeHTa 1 TEOpHUH B NPOLECCE TO3HAHUSA TPUPObl. PU3ndecKas BeIU4YMHa.
[TorpemnocTu n3Mepennii pusndeckux BeaTuIrH. OU3NUECKUE 3aKOHBI. | paHUIBI MPUMEHUMOCTH
¢uznueckux 3akoHOB. [ToHsATHE O PU3HMUECcKON KapTHHE MUpa. 3HaUeHHE (PU3UKH P OCBOESHUU
CHELHAIBHOCTH

Pasznen 1. Mexanuka

18

Tema 1.1.
Kunematuka

Copep:kanue y4e0OHOro MmaTepuaja

Mexannyeckoe MABM)KEHHE. XapaKTePUCTUKH MEXaHMUYECKOTO [BUXKEHUS: IepeMEIlIeHue, IyTh,
CKOpOoCTb.  PaBHOMEpHOE  MNpsSMOJMHEHHOE  JBWXKEHHE.  YCKopeHuwe.  PaBHomepeMeHHOe
npsiMoiiuHeitHoe nBukeHue. CBoOonHOe majneHue Ten. JIBmkeHue tena, OpOIIEHHOTO MOJ YIoM K|
ropu3oHTy. PaBHOMEpHOE BHYKEHHE 110 OKPYKHOCTH

IIpakTuyeckoe 3ansaTue Nel Pemenue 3ana4 «PaBHOMEpHOE ABUKECHHUE

IIpakTuyeckoe 3ansaTre Ne2 Pemenue 3a1a4 «PaBHOYCKOPEHHOE ABUKECHHE

Tema 1.2.
3aKOHbI MEXaHUKH
Hnorona

Copep:kaHue y4eOHOro MmarepuaJja

[Tepsriit 3akoH HetoTona. Cuita. Macca. IMmyJibc.

Bropoii 3akon HeroToHa. OCHOBHOM 3aKOH KJIACCUYECKON JUHAMMKH.

Tpetuii 3akoH HproToHA. 3aKOH BCEMHPHOro TAroTeHus. ['paButanmonHoe mosie. Cuiia TSKECTH.
Bec. CniocoOb1 n3Mepenus Macchl Tesl. CHlbl B MEXaHHUKE.

IIpakTuueckoe 3anaTue Ne3 «Kunemaruka. 3akoHbl MexaHuku HproToHa»

2,3

Tema 1.3.
3aKoHBI
coOXpaHeHHs B
MeXaHHKe

Conep:xanue y4eOHOro Marepuaja

3akoH COXpPAaHCHUSA UMITYJIbCA. PeakTuBHOE IBM)KEHHE.

PaGora cumel. PaGorta MOTEHIIMANBHBIX CHJI. MOIITHOCTB. 3Hepr1/151. Kunernueckast OHEPrus.
IloTenunanbHas SHEprus. 3akoH COXPAaHCHUSA MEXaHUYEeCKOM OHCPIUH. HpI/IMCHeHI/Ie 3aKOHOB
COXPAHCHUS.

[IpakTuyeckoe 3ansaTue Ned4 Pemenue 3a1au "JIBuxkeHue noja 1eMCTBUEM HECKOJIBKUX CHID)

IIpakTnueckoe 3ansaTue NeS Pemenue 3ana4 " 3aK0HbI COXpaHEHUS! B MEXAHUKE»




IpakTHyeckoe 3ansaTHe Ne6 Pernienue 3a1au "3aKoHbl COXpAHEHUS B MEXAHUKE» 2 2,3
Pa3nes 2. OcHOBBI MOJIeKYJISIPHOM (HU3NKHU M TEPMOJIMHAMHUKH 14
Tema 2.1. Conep:xanue y4eOHOro Marepuaja
OcHoBBI OcCHOBHBIE TOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON Teopuu. Pasmepsl 1 Macca MOJIEKYJI M aTOMOB. 2 1
MOJIEKYJISIPHO- bpoynoBckoe nBwkenue. Juddysua. Cunbl v 3HEPrus MEKMOJEKYISIPHOTO B3aUMOJICUCTBHSL.
KHHETHYeCKOil CrpoeHue ra3000pa3HbIX, )KHIKHX U TBEPIbIX Tel. CKOPOCTH JBHKEHHS MOJICKYJ M KX U3MEPCHHE.
TEOPHH. Wneanpupiii ra3. [laBiaenue raza. OCHOBHOE YpaBHEHHME MOJIEKYJSIPHO-KMHETHUECKON Teopuu.
Npeanbuplii ra3 | Temmeparypa u ee wu3MepeHHe. [a30Bble 3aKOHBI. AOCONIOTHBIM HYyJNb TEMIIEpPATypHI.
TepmonuHaMuyeckas IIKajga TeMIEPaTyphbl.
YpaBHEHHE COCTOSTHUS UACAIBHOTO ra3a. MossipHasi ra3oBasi IOCTOSIHHASL.
IIpakTuyeckoe 3anaTue Ne7 Pemenue 3amau «YpaBHeHne MenneneeBa-Kaneiipona. ['a3oBbie 2 2
3aKOHBI»
Tema 2.2. Copep:kanue y4eOHOro MmaTepuaja
OcHoBBI OcCHOBHBIE TIOHATHS W OIpeAeNeHHs. BHYTpeHHSs SHepruss CHCTeMbl. BHYTpeHHss >SHeprus 2 1
TePMOAMHAMMKH |UaeabHOTO Ta3a. Pabora m Temiora kak (GoOpMBI Mepeaavyd SHEPruu. TeruioeMKOCTb. Y aelbHas
TEIJIOEMKOCTh. YpaBHEHHE TeruioBoro Oananca. IlepBoe Hadamo TepMoauHaMUKH. AnanaOaTHBIN
npouecc. TermnoBeie aBurarenu. I[lpunnun nevictBus TeroBod MammHbl. KIIJ[ TemmoBoro
JBUTATES.
BTopoe Hauano TepMoauHaMuKh. X0JIOAUIbHBIE MAalIMHbL. OXpaHa NpUpObI.
IIpakTuyeckoe 3ansaTne Ne8 Pemenne 3anau «IlepBbiit 3akoH TepMoanHamMuku. [Ipumenenne 2 2
[IEPBOI0 3aKOHA TEPMOJUHAMUKH K U30IIPOLIECCAM).
Tema 2.3. Copep:kaHue y4eOHOIr0 MaTepuaja
CpoiicTBa mapoB. |lcnapenue u koHaeHcarus. HachlmeHHbIH ap U ero cBoMCTBa. AOCOJIOTHAS U OTHOCHTEIbHAS 2 1
CaoiicTBa BJI&YKHOCTh BO31lyXa. Touka pocel. Kunenue. 3aBUCUMOCTb TeMIIEpaTypbl KUIIEHUS OT JaBJICHUS.
JKMIKOCTEIA. [Ieperpetblii map 1 €ro UCMOJIb30BAHUE B TEXHUKE. XaPAKTEPUCTHKA KUJKOIO COCTOSIHUS BEIIECTBA.
CaoiicTBa [ToBepXHOCTHBIN CHOU KUJIKOCTU. DHEPIHUS IOBEPXHOCTHOTO CJ0A. SIBIEHMS HA TPAHULE )KUIAKOCTH
TBEPABIX TeJl ¢ TBepAbIM TenoM. KanumispHele siBieHus. XapakTepUCTHUKA TBEPAOTr0 COCTOSIHUS BEIIECTBA
VYupyrue cBoiicTBa TBepbIX Tel. 3akoH ['yka. Mexanuueckue cBOCTBa TBEpAbIX Tell. TernoBoe
pacuIMpeHue TBEPbIX Tel U kuaKoctel. [InaBnenne n kpucraym3anus.
CamocrosiTesbHast padora 4 3
Pa3nea 3. DileKTpoAMHAMHKA 18

Tema 3.1.

\Coz(epma}me y4e0OHOro MaTepHaJia




DJleKTpUYecKoe
noJie

DNeKTpUYeCcKuii 3apsil. 3aKOH COXpaHEHHUS AIEKTPUUECKOTo 3apsaa. 3akoH KyioHa.

Dnektpuyeckoe noiie. HanpskeHHOCTh aiiekTpuueckoro nojist. [IpuHimn cyneprno3uimu nomiei.
Pabora cwi anekTpocrarnyeckoro mods. [Totermnuan. Pa3HocTh MOTEHIIMAIOB. DKBUTIOTCHIIMAIBHBIC
MOBEepXHOCTU. CBS3b MEXKy HATPSHKEHHOCTHIO U Pa3HOCTHIO MOTCHIIMAIOB AJIEKTPUUYECKOTO TTOJISL.
[IpoBOoAHMKY B 3IEKTpUYECKOM moJie. JIUaIeKTpuku B anekTpudeckom moste. [lonspusanus
muaiekTpukoB. Konnencatopel. CoeiMuHEHNE KOHACHCATOPOB B OaTapero. DHEPrus 3apsipKeHHOTO
KOHJIEHCAaTOpa. DHEPrus ANEKTPUUYECKOTO MOJIS.

IMpakTuyeckoe 3ausTue Ne9 Perrenue 3anau «DnekTprueckoe mosue». [Ipomexxkyrounas
aTTecTanus -KOHTPOJIbHas pa6ora

Bropoii cemecTp

Tema 3.2. Conep:xxanue yueOHOro Marepuasa
3aKkoHBbI VYcnoBusi, HeOOXOAMMBIE NI BOSHUKHOBEHUS W TOJICPKAHUS JIEKTPUIECKOro Toka. Cuia Toka u
MOCTOSTHHOI'0 IJIOTHOCTh TOKA. 3akoH OMa ISl ydacTKa Ienu. 3aBUCUMOCTD JJIEKTPUYECKOTO CONMPOTUBIICHUS OT
TOKA Marepuania, JJIMHB U TUIOMIAJNA TIOTIEPEYHOTO CEYCHHS MPOBOJAHHUKA. 3aBUCUMOCTh COMPOTHBIICHHS
MIPOBOTHUKOB OT TEMITEPATYyPHI.
OJIC wucrounuka. 3akoH Owma s nosHoW uenu. CoeauHeHHE MNPOBOAHUKOB. CoenuHeHue
HMCTOYHHKOB AJICKTPUYECKOM SHEPTUU B OaTapero.
TennoBoe pAeWCTBUE dIEKTpUYECKOro Toka. 3akoH JDkoyns-Jlenna. PaGorta u  MomHOCTH
AIIEKTPUYECKOTO TOKA.
IpakTuyeckoe 3ansaTue Ne 10 Pemmenne 3a1au «3akoHBI TOCTOSTHHOT'O TOKa»
Tema 3.3. Conep:xaHue y4eOHOro MaTepuaja
DVIEKTPHUYCCKHH | DJIEKTPUYECKHI TOK B METaJlJIaX. DJICKTPOHHBIN ra3. PaboTa BeIxo1a. DIEKTPUIESCKHIA TOK B

TOK B Pa3JINYHbIX
cpenax

ANIeKTpoNIuTaxX. DiekTpoiau3. 3akonsl Dapanes. [IpuMenenue >nekTpoan3a B TEXHUKE.
DneKTpuuecKuil TOK B ra3ax u Bakyyme. Monunsanus raza. Bupl ra3oBbeix paspsaos. [lonarue o
m1azme. CBOMCTBA U IPUMEHEHHE AJIEKTPOHHBIX ITyYKOB.

DNEeKTpUUYECKU TOK B MOIYNpoBogHIKaX. COOCTBEHHAs MMPOBOJUMOCTE MOTYIIPOBOTHUKOB.
[TonynpoBoAHUKOBBIE TPUOOPHI.

Tema 3.4.
MarnuTHoe moJie

Conep:xanue y4eOHOro Marepuasia

BeKTOp HUHAYKIOUHW MAarHuTHOI'O ITOJIA. I[eﬁCTBHC MAardauTHOI'O IIOJIA Ha HpﬂMOJ’IHHCfIHHﬁ IMPOBOJHUK
C TOKOM. 3aKOH AMnepa. BzaumogaeiictBue TOKOB. MarHUTHBINM OTOK. Pabora mo MEpEMCIICHUTIO B
MAaravuTHOM I10JIC TPOBOAHUKA C TOKOM.

I[eﬁCTBHe MAarguTHOI'O I1OJIAA Ha HBHX(YMHﬁCH 3apsan. Cuna HopeHua. OnpeneneHI/Ie YACIBHOTO
3apsaa. yCKOpI/ITCJ'II/I 3apSAKCHHBIX YaCTHUII.

Tema 3.5.

Conep:xxanue yueOHOro Marepuaja




DJIEKTPOMATHUTH | DJIEKTpOMarHuTHas MHIyKIus. Buxpeoe anextpudeckoe nosie. CaMOMHAYKLUsA. DHEprus
asi HHAYKIHUS MarHUTHOI'O IOJIS.
[pakTuueckoe 3ansaTue Nell Pemenue 3agau « MarautHoe mose. DIeKTPOMarHuTHAST UHTY KIS 2 2
IIpakTnyeckoe 3ausTue Nel2 Penenne 3anad «MarauTHOE 1oJie. DIEKTPOMArHUTHAS WHTYKITHSD 2 2,3
Paznes 4. KosieOaHusi U BOJIHBI 20
Tema 4.1. Conep:xxanue yueOHOro Marepuasa 2 1
Mexanuueckue KonebatenbHoe neukenue. 'apmonndeckue konedanus. CBOOOJHbIE MEXaHUYECKUE KOJIEOaHMUS.
KoJie0anust JluneiliHble MeXaHUYECKHE KoJiebaTenbHble CUCTEMBI. [IpeBpallienne sHeprun mpu KoaedaTeabHOM
nBukeHn. CBOOOIHBIE 3aTyXarollue MeXxaHnuecKue Koyiebdanus. BelHyXIeHHbIE MEXaHUYECKUE
Kosie0aHusl.
Tema 4.2. Copep:kanue y4e0OHOro marepuaja 2 1
Yupyrue Boanbl  |[lorepednsie u MPOIOIBHBIC BOJTHBI. XapaKTEPUCTUKN BOJIHBL. Y paBHEHHE TUTOCKOH Oeryriei
BostHBL. MHTepdepennns BonH. [lonstue o nudpakiuu BosH. 3BYKOBbI€ BOJIHBI. YJIBTPa3BYK U €T0
IIPUMEHEHHE.
IIpakTuyeckoe 3ansaTue Ne 13 Pemmenne 3anau «MexaHndeckue KojieOaHUs U BOJTHBD) 2 2
IIpakTuyeckoe 3ansaTHe Nel4 Pemenne 3agau «MexaHndeckue KoJieOaHUs ¥ BOJTHBI 2 2,3
Tema 4.3. Copep:kaHue y4e0OHOI0 MaTepuaja
DJIeKTPOMArHuTH |CBOOOIHBIE 3JICKTPOMArHUTHBIC KosieOanus. [IpeBpanieHre s3Heprum B Koie0aTeIbHOM KOHTYPE. 2 1
ble KOJIeOaHuA. 3aryxarolue 3JIeKTpOMarHuTHbIe KoseOanus. ['eHepaTop He3aTyXaroMX AIEKTPOMArHUTHBIX
DJIEKTPOMArHUTH |KojcOaHui. BBIHYKICHHBIC 3JICKTPHUYSCKUE KOJICOaHusI.
ble BOJIHBI [IepemeHnHbI TOK. EMKOCTHOE U MHyKTUBHOE CONPOTUBIICHUS IEPEMEHHOr0 TOKa. 3akoH OMa 11
L[eNU IePEeMEHHOro Toka. PaboTa 1 MOIIHOCTH MEPEeMEHHOr0 ToKa. [ eHepaTophl TOKa.
Tpanchopmaropsl. Toku Beicokoit yacToThl. [lonyuenue, nepenada u pacrnpeneicHue
ANIEKTPOIHEPTUU. DIEKTPOMATHUTHOE MOJIe KaK 0cOObIi BUA MaTepUU. DIEKTPOMATHUTHBIE BOIHBIL.
Bubparop I'epua. OTkpbIThIil KonebaTenbHbli KOHTYp. M300petenue paauo A.C. TlonossiM.
[Tonsitue o panuocsssu. [IpuMeHeHne 31eKTpPOMarHUTHBIX BOJIH.
CamocrosiTesbHast padora 10
Pasnea 5. OnrTuka 18
Tema S.1. Coaepxanue yueOHOro MaTepuajia
Ilpupona ceera CKOpoCTh pacnpocTpaHEHMsI CBETA. 3AKOHBI OTPAKEHUS U MpenoMieHus cBeTa. [lonHoe oTpaxkeHue 2 1

cBeta. JImasel. ['ma3 kak ontuyeckas cucreMa. ONTHYECKHE HpI/I60pLI.




Tema 5.2.

Conep:xanue y4eOHOro marepuaja

BosinoBbIe Wutepdepentus ceera. KorepeHTHOCTh CBETOBBIX Ny4eil. IHTepdepeHIrs B TOHKUX IJICHKAX. 2 1
CBOJiCTBa CBeTa [onocer paBHo# Tommuabl. Konbia HetoTona. Micrionb3oBanue naTephepeHIn B HAyKe U TEXHHKE.
Hudpaxmus ceera. Judpakuus Ha MIeTH B MapauIeIbHBIX JTydax. JudpaknunonHas pemerka.
[TonsiTre o ronorpaduu.
[Tonspuszanusa nonepeunsix BoJH. [lomspusanus ceera. [IBoitHOe stydenpenomiieHue. Ilomsiponsl.
Hucnepcus cseta. Bunpl ciektpoB. CnekTpsl ucmyckanus. CrieKTpbl MOTJIOLICHUS.
VYasTpaduoneroBoe u uHppakpacHoe u3iayueHus. Penrrenosckue yun. X mpuposa v CBOMCTBA.
IIpakTnueckoe 3ansaTue Nel5 Pemenune 3anau «lIpenomnenue csera. JludpakuroHHas pemeTka 2 2
IpakTuueckoe 3ansitue Nel6 Pemenne 3anau «lIpemomienue cBera. JudpakionHas pemeTKa 2 2,3
CamocrosiTejibHasi paboTa 10
Paznea 6. CniennajibHasi TeOPUsi OTHOCUTEILHOCTH 12
Tema 6.1. Copep:kaHue y4e0HOIro MmaTepuaJja
CrnenuajabHas HNuBapruanTHOCTH MOAYJIA CKOpocTH B BakyyMme. [loctynarsl DitHmTeliHa. [IpocTpaHcTBO M BpeMst 2 1
Teopus CHeIHalbHON TEeOpUH OTHOCUTEIBHOCTH.
OTHOCHTEIBHOCTH |CBs3b MacChl M SHEPTrUU CBOOOIHOM YaCTHIIbI. DHEPTHUsl OKOS
IpakTuyeckoe 3ansaTue Nel7 Pemenne 3agad «CBsi3b MacChl M PHEPTUU CBOOOTHON YaCTHIIBI. 2 2
DHEprus MoKos»
CamocrosiTesibHasi padoTa 8
Pasjien 7. DiieMeHTHI KBAHTOBO# (PU3HKH 20
Tema 7.1. Conep:xanue y4eOHOro Marepuasa
KBanToBasn TennoBoe nznydenue. Pacnpenenenue sHepruu B CeKTpe aOCOMIOTHO YEPHOTO TeNa. 2 1
ONTHKA KBanroBas runoresa [Tnanka. ®otonsl. Buenrnuii potosnexrpuyeckuit a¢dext. Buyrpennuit
dorordpdext. Tunsl hotornementoB. JlaBnenue cera. [loHarue o KOpmycKyJIIpHO-BOTHOBOU
IIPUPOJIE CBETA.
IIpakTuuyeckoe 3ansitne Nel8 Pemenue 3anau "dopmyna DitHITeHA 17151 PoTodddeKTa. 2 2
®oTOHBI"
IIpakTnueckoe 3ausiTue Nel9 Pemenne 3anau «KBaHTOBast ONITHKA» 4 2,3
Tema 7.2. Coaepxanue yueOHOro MaTepuajia
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®uzuka aroma. |Pa3zBurue B3IIS10B HA CTPOCHUE BEUIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOJOPOJA.
®du3uka atoMHOro |SnepHas moaens aroma. OneiTel 3. Pezepdopma. Moaens atoma Bogoposa o H. bopy.

siapa I'mnotesa ae bpoiins. CooTHoleHue HeonpeneneHHocTel [ elizenoepra. KBaHTOBBIE T€HEPATOPHI.
EcrecTtBenHas painoakTUBHOCTh. 3aKOH PaJMOAKTUBHOTO pacnana. CrocoObl HAOTIOACHUS U
perucrpanuu 3apsokeHHbIX yacTul. D¢ dext Bapunosa-UepenkoBa. CTpoeHue aTOMHOIO sijipa.
Jedekt macchl, SHEPTHsl CBSA3H U YCTOMYMBOCTh aTOMHBIX sjiep. SnepHbie peakiun. MckyccTBeHHas
paaroakTUBHOCTb. [lenenue Tsxensix snep. LlenHas sanepHas peakuus. Ynpasisemas HernHast
peakuus. AnepHblil peakrop. [lomyuenue paguoakTUBHBIX U30TONOB U UX IPUMEHEHHUE.
buonoruueckoe aelicTBUE palnOaKTUBHBIX U3ITYYEHUNH. DJI€MEHTapHbIEC YACTULIBL.

CamocrosiTesibHas padoTa 10
KoncyabTanuu 2
IIpoMe:kyTOUYHAsI aTTECTALMS — IK3aMeH 8

JUis XapaKTepUCTUKH YPOBHS OCBOEHHS YUEOHOI0 MaTepuaa CIOJb3YIOTCS CIEAyIoIINe 0003HAaUEHUS:

1. — o3HaKOMUTENbHBIHN (Y3HABaHUE U3YUEHHBIX O0BEKTOB, CBOMCTB);

2. — pGHpO,IIYKTI/IBHHﬁ (BLIHOJIHGHI/IG ACATCIIBHOCTH I1O 06pa3uy, HHCTPYKIHUH, MCTOANYCCKUM PCKOMCHIAIUAM WJIH I101

PYKOBOJICTBOM );

3. — IPOJIYKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOATEIILHOE BBIMOJIHEHUE JICSITEIIBHOCTH, PEIICHHE MPOOIEMHBIX,
CUTYalIMOHHBIX 3a1aHUM).
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2.3 XapaKTepUCTHKA OCHOBHBIX BU/I0OB /IEITEJIbHOCTH 00y4Yalomuxcs

Coaepxanue 00yyeHus

XapaKTepHCTmca OCHOBHBbIX BHI0B yqeﬁnoi’l

AeITeJIbHOCTH CTY/ICHTOB (Ha ypOoBHe yueOHBbIX [1eliCTBHIl)

BBenenune

YMeHnus IMOCTAaHOBKH IIeJIeH JESITCIbHOCTH,
IJIAHUPOBAHUS coOCTBEHHOM NeATSIIEHOCTH JJIs
JOCTUKEHHUSI  MOCTABJIEHHBIX LEIEH, NPEABUICHUS
BO3MOKHBIX pe3yabTaToB OTUX JCHCTBHH,

OpraHu3aIiil  CaMOKOHTPOJST W  OIEHKHM  IOJYyYEHHBIX
pe3ynbraroB. Pa3BuTHE CHOCOOHOCTH SICHO M TOYHO M3JIaraThb

CBOM MBICJIH,JIOTUYECKH OOOCHOBBIBATH  CBOIO
TOYKY 3pEHHUS, BOCHPHUHUMATh ¥ aHAJU3UPOBATh MHEHUS
co0eceTHUKOB, MpHU3HAaBas MPaBO JPYroro yejloBeKa Ha MHOE

MHEHHE. [IpowsBenenue U3MEPECHHS
bu3nIecKnx BEJIMYUH U OIIEHKA TPaHUIIBI
MOTPENTHOCTEN m3Mmepenunil. [IpencraBnenue
TPaHUIBl  TOrPEIIHOCTEd HW3MEPEHHM MpH  IMOCTPOCHHUH
rpaduKoB. YMeHne  BBICKa3bIBaTh THUTIOTE3bI JUTST
00BLICHEHHUS HaOII0JAaEMBIX SIBJICHUM. VYMeHne
npeiaratb  MOJEIH SBJICHUN.  YKa3zaHue rpaHuIl
OPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. M31o’keHne OCHOBHBIX
MOJIOKEHHI COBPEMEHHOM HAay4YyHOM KapTHUHBI MHUpA.
[IpuBeneHne mNPUMEPOB BIUSHUS OTKPHITUH B (U3HKE Ha
IIPOrpecC B TEXHUKE W TEXHOJOTUU IIPOU3BOCTBA.

HcnonwszoBanue MuTepHeTa 11 morucka nHGopMaIuu.

1. Mexanuka

1.1 Kunemaruka

[IpencraBieHre MeXaHUYECKOTO IABUKEHUS TellaypaBHEHUSIMU
3aBUCUMOCTU KOOPJHMHAT M MPOEKIUIl CKOPOCTH OT BPEMEHH.
Omnpenenenre KOOpAMHAT MPOMIEHHOTO IyTH, CKOPOCTH U
YCKOpeHUsl Tena Mo rpadukaM 3aBUCUMOCTH KOOpPAHHAT U
pOEKUU CKOpPOCTH oT BpPEMEHH. [IpoBenenue
CPaBHHUTEIHHOTO aHAIN3a PABHOMEPHOTO U PaBHONEPEMEHHOTO
NBUKEHUH. YKa3zaHHE HCIIOJIb30BAaHUS MOCTYMATEIbHOTO U
BpalllaTeIbHOr0 JBM)KEHUH B TexHuke. lIpuobpereHue ombiTa
paboThI B TPyIIIE C BHIIOTHEHUEM pa3IMYHbIX
couManbHBIX poneil. Pa3paboTka BO3MOXHOH  CHCTEMBI
JIEUCTBUM UKOHCTPYKIMH IJI1 SKCIEPUMEHTAIBHOIO
onpeeleHus] KHHEMaTU4ecKux BennurH. [IpeacraBienue
uH(bOpMaIlMY 0 BUJIaX IBIKEHUS B BHJIC TAOIHIIbI.

1.2 3aKoHBI MEXaHUKHA
HrroTona

OObsicCHEHHE JIEMOHCTPAIIMOHHBIX 3KCIIEPUMEHTOB,

NOJATBEPXKIAIOUINX 3aKOH MHepuuu. 3Mmepenue maccel Tena.
W3mepenue cuibl B3aMMOAEHCTBUA Tell. Beluncienne 3HaueHUs
CHWJI 110 U3BECTHBIM 3HAYEHUSM MacC B3aUMOAECUCTBYIONINX TEJ
U UX yCKOpeHuH. BpluncieHue 3HaueHUs yCKOPEHWH Tel IO
U3BECTHBIM 3HAYEHMUAM JCUCTBYIOUMX CHWJI M Macc Tell.
CpaBHeHue cuiibl IeHCTBUSA U NpoTuBoAciicTBus. [Ipumenenue
3aKOHA BCEMUPHOI'O TSATOTEHMsI IpHpacuyeTax CUJI U yCKOPEHUI
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B3aUMOJAEHCTBYIOIUX Tell. CpaBHEHHE YCKOPEHUSI CBOOOJHOTO
najzeHuss Ha ruaHerax CoyiHEYHOHW cucTeMbl. Briienenue B
TEKCTE yUeOHHKA OCHOBHBIX KaTErOpuid HaAy4YHOW HH(POPMALIUH.

1.3 3akoHBI COXpaHEeHUs

B MCXAaHHKC

HpI/IMeHCHI/Ie 3dKOHa COXpPaHCHUA HUMITYJIbCa JId

BBIYMCIICHUS ~ M3MEHEHHM  CKOpPOCTeM  Tel  IpU  HX
B3auMojeiicTBusix. M3mepeHue paboOThl Cul U HM3MEHEHUE
KUHETUYECKOW SHepruu Tena. BeiuncieHnue paboOThl cUIl U
W3MEHEHUs KHHETUYECKOM OJHEpruM Tena. DBeluucienue
NOTCHUMAIbHOM DJHEPrMM TeJl B TIPABUTALMOHHOM IIOJIE.
Onpenenenue NOTEHIMAIbHOMN SHEPIUu YIIPYro
ne(pOpMUPOBAHHOTO Tela MO HW3BECTHOM JAepopmanuu U
XKecTKocTH Tena. [Ipumenenne  3akoHa COXpaHEHHUs

MEXaHWYECKOM  DHEpruM IpH  pacuerax  pe3yJbTaToB
B3aUMOJCHCTBUI TEJI TPaBUTALUOHHBIMM CWJIAMH W CHJIAMU
YOPYTrOCTH. YKa3aHW€ TpaHULl [PUMEHUMOCTH 3aKOHOB
MEXaHHUKHU. YKa3aHue Y4eOHbIX AMCLUILINH,

MIPU M3YYEHUHU KOTOPBIX MCIOJIb3YIOTCSI 3aKOHBI COXPAHEHUS.

2.0CHOBBI MOJIEKYJISAPHOU (U3HKH M TEPMOJIMHAMHUKHU

2.1 OCHOBBI

MOJIEKYJISIPHO-
KMHETUYECKON TEOPUH.
WneansHblii ras

BrinosiHEHWE AKCHEPUMEHTOB, CIIYXKallUX  JUIS

000CHOBaHUS MOJeKyJsspHo-kKuHeTnuecko Tteopun (MKT).
Pemenne 3amad ¢ nOpUMEHEHHWEM OCHOBHOTO YpaBHEHHS
MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH Ta30B.

Onpenenenve mapaMeTpoB  BelIeCTBA B razoo0pa3HOM
COCTOSTHUM Ha OCHOBAaHUU YpPAaBHEHUS COCTOSHUS HJEabHOTO
raza. OmpezneneHue MapaMeTpoB BEIIECTBa B Ta3000pa3HOM
COCTOSSHUM U TIPOMCXOJALIMX MPOLECCOB Mo TIpadukam
3aBUCHMOCTH p(T), V(T),
p(V). DkcnepuMeHTanbHOE  HCCIENOBAaHUE  3aBUCHMOCTH
p(T), V(T), p(V). IlpencraBnenme B Buae rpaduKoB
U30XOPHOI0, N300apHOT0 U U30TEPMUYECKOTO MPOLIECCOB.
Brluucnenue cpenHeldd KHHETMYECKOM SHEPrMU  TEIIOBOIO
JIBUKEHHUS MOJIEKYJI IO W3BECTHOM TemIiiepaType BeEIlecTBa.
Bricka3piBaHue THUMOTE3 Ui OOBACHEHUS HAOIIOJAEMBIX
SIBJICHUN. YKa3aHUe TPaHUI]

MPUMEHUMOCTH MOJENHU «HJIealIbHbIN ra3» u 3akoHoB MKT.

2.2 OCHOBBI

TEPMOJUHAMUKN

I/I3MepeHHe KOJIWYCCTBA TCIUJIOTBI B IIpoHeccax

Teruionepenadn. Pacuer KoiMuyecTBa TEIIOThI, HEOOXOAMMOTO
JUIS OCYILECTBJIEHUS 3a/IaHHOIO Mpollecca ¢ Tervionepenayei.
Pacuer u3MeHeHUsT BHYTPEHHEH SHepruu Ten, pabdoThl U
HepeaHHOTO KOJIMYECTBA TEIUIOTHI C HCII0JIb30BaHUEM MEPBOTO
3aKOHAa TePMOJMHAMUKHU. PacueT paboTbl, COBEPILIEHHOM ra3oM,
no rpa¢uky 3aBucumoctd p (V). Berumcnenue paboTsl rasa,
COBEPILIEHHONW MNpPH H3MEHEHHHM COCTOSHHUS IO 3aMKHYTOMY
mukiny. Beraucnenne KIIJ[ mpu coBepuieHnu ra3om paboThl B
npoleccax M3MEHEHHs] COCTOSHHMS MO 3aMKHYTOMY LHKIY.
OObsicHeHHe TNPHUHLUUIOB JEHCTBUS  TEIJIOBBIX  MAIKH.
JlemoHCTpanus ponu bu3ukn B CO3JIaHUU U
COBEpPILIEHCTBOBAHUM TEIJIOBBIX JABUrarteneil. M3noxenue cytu
9KOJIOTHYECKUX MpolsieM, 00yCIOBICHHBIX PabOTON TEIIOBBIX
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JBUTaTeNell U MpeNIoKEHUE NYTH UX pelleHus. YKa3zaHue
IPaHULl MPUMEHMMOCTH 3aKOHOB TEPMOAMHAMUKU. YMeEHHUe
BECTH JIMAJIOT, BBICJIYIINBaTh MHEHUE ONIIOHEHTA, y4aCTBOBATh
B JMCKYCCUHU, OTKPBITO BBIPa)KaTh U OTCTaMBAaTh CBOIO TOYKY
3peHus. YKa3aHMe YYeOHbIX JUCUMUIUIMH, IPH H3Y4YEHUU
KOTOPBIX  HMCHOJB3YIOT  y4eOHbIM  MaTepuan  «OCHOBBI
TEPMOJMHAMUKUY.

2.3 CpoiicTBa mapos

W3mepenue BJIQXKHOCTH BO3/yXa. Pacuer
KOJINYECTBA TEIJIOThI, HEOOXOIMMOTO JJsi OCYIIECTBICHUS
mpolecca Iepexoja BellecTBa M3 OJHOrO  arperaTHOro
COCTOSIHUS B IPYTOE.

2.4 CpoiicTBa KUIKOCTEN Pacuer kommuectBa TEIJIOTBI,  HEOOXOIMMOIO VTS
OCYIIIECTBIICHHUS npoueccanepexouaa BemecTBa W3
OJTHOTO arperaTHoro COCTOSTHUS B JIpyroe.
DKCNEPUMEHTATHHOE HCCiIeJ0OBaHue TEIUIOBBIX
CBOMWCTB BEIIECTBA. [IpuBenenue MIPUMEPOB
KaMWUIAPHBIX SBJICHUH B OBITY, TPUPOJIE, TEXHUKE.

2.5 CBoiicTBa TBEPIBIXTEN Pacuer KOJIMYEeCTBa TEIIOTHI, HEOOXOIUMOT0 st

OCYIIIECTBJICHUS TIpollecca TEepexojaa BEeleCTBA M3 OJHOTO
arperaTHOTO COCTOSIHHSI B IPYTOE.

HccnenoBanne MeXaHUYECKUX CBOMCTB TBEPABIX TEII.
[Ipumenenue bu3nIecKuX MOHATUH W 3aKOHOB B

y4eOHOM Marepuae poeCCHOHATEHOTO
xapakrepa. Mcnons3oBanne MHTEpHETA U151 HOUCKA
uHpopmarun 0  paspaboTkax U TPUMEHEHUSX

COBPEMEHHBIX TBEP/bIX U aMOP(PHBIX MaTEPUAIIOB.

3. DJIeKTpoAHHAMMKA

3.1 DnekTpuueckoe mose

Breranciaenue cumn BSaHMOﬂeﬁCTBHH TOYCYHBIX

OJICKTPHUYCCKUX 3apsAa0B. Brrancienue
HAIPsPKCHHOCTU SJICKTPHUYCCKOI'0 ITOJIA OAHOI'O M HECKOJIBKHUX
TOYCYHBIX JJICKTPHYCCKHUX 3apsa0B. Brluncnenue moreHuuana
QJICKTPHUYCCKOI'0 TIIOJA OJHOI'O MW HCCKOJBKHX TOYCYHBIX

QJICKTPHUYCCKHUX 3apsa10B. I/I3MepeHHe Pa3sHOCTH
IIOTCHI MAJIOB. I/I3MepeHHe OHCPIrur OSJICKTPUYCCKOI'O I10JIA
3aPsSKCHHOT'O KOHACHCATOpPa. Brruucnenue OHCPIrun

QJICKTPHUYCCKOI'O ITIOJIA 3aps’KECHHOIOKOHACHCATOPA. Pa3pa60TKa
IUIaHa ¥ BO3MOXKHOM CXE€MBI AEHCTBUH OKCIICPUMCHTAJIIbHOT'O
OIPCACIICHUA QJICKTPOCMKOCTH KOHJACHCATOpa u
)II/IBJ'ICKTqueCKOﬁHpOHHHaCMOCTH BCIIICCTBA.
HpOBe)IeHI/Ie CPAaBHUTCIIBHOI'O aHAJIM3a I'PABUTALIMOHHOTO U
QJICKTPOCTATUYICCKOT'O MOJIEH.
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3.2 3aKOHBI NOCTOSHHOTO

TOKa

M3mepeHne  MOIIHOCTH  3JIEKTPUYECKOTO TOKa.
M3mepenne O/C u BHYTPEHHETO

O0bsicHEHUE HA TPUMEPE ANEKTPUYECKOMN nenu ¢

reHepaTopa, a B KakOM— B pEXHMeE
MOTpeOuTENs. Omnpenenenre TeMneparypbl HUTHU
HaKaIWBaHUs. VI3MepeHue AMeKTPHIECKOTro 3apsa

XapPaAKTCPUCTUKHU AUOOA. HpOBeIleHI/Ie CpPaBHUTCIIBHOT'O

[MEePCIIEKTUBAX Pa3BUTHUS MOJYIPOBOJHUKOBOMN TEXHUKHU.
'Y cTaHOBKAa NMPUYMHHO-CIIEICTBEHHBIX CBSI3EH.

COIPOTUBIICHUs UICTOYHUKA TOKA.  BblnmonHeHue pacyeToB
CUJIBI TOKA W HAIPSDKCHUWM HAa y4acTKaX dJIEKTPUYECKUX LICTICH.

nBymsi ucrouHukamu Toka (B/IC), B KakoM ciyyae HCTOYHHUK
PIEKTPUYECKON IHEPTUU paboraer B pexnmMe

DIIEKTPOHA. CusThe BOJIbTaMIIEPHON

aHaJIN3a IIOJIYITPOBOTHUKOBBIX JTMOJI0B u TPHOJIOB.
Mcnons3oBanue MHTEpHETA U1 IOUCKA uH(popManuu 0

3.3 DnexkTpuYecKui TOK B
pa3IUYHBIX cpeaax

OObscHeHUE  MPUPOBI AEKTPUUYECKOTO TOKA B
MeTaniax, ANEKTPOJINTAX, ra3ax, BaKyyMe u
MOJIyIIPOBOAHHKAX. [Tpumenenue AIIEKTPOJIN3a B
TEXHHKE. [TpoBenenue CPaBHUTEIHLHOTO aHanm3a
HECaMOCTOSITEJIBHOTO M CAMOCTOSITENIFHOTO Fa30BBIX Pa3psIOB

3.4 MaruuTtHoe 1mose

I/ISMepeHI/Ie HHAYKIOUH MAar"guTHOI'O I10JIA.

Boruncnenue cuii, OeHCTBYIOIIMX Ha MPOBOJHUK C TOKOM B
MarHUTHOM T1one. Bpluncienue cuil, AEHCTBYIOIIMX Ha
BJIEKTPUYECKUN 3apsiji, IBUKYIIUIACA B MATHUTHOM TIOJIE.
OObsicHEeHWe TPUHIMIMA JCUCTBUS Macc- crhekTporpada,
YCKOpHUTENIeH  3apsokeHHbIX — 4acTull. OOBSICHEHHE  poJH
MarHUTHOTO TOJs 3eMJid B KU3HU PACTCHUH, >KUBOTHBIX,
YeJloBeKa.

[IpuBenenue  OpUMEpPOB  MPAKTUYECKOTO  MPUMEHEHHS
U3YYCHHBIX  SBJIGHUH, 3aKOHOB, NpUOOPOB, YCTPOMCTB.
[TpoBenenue CPaBHHUTEIBHOTO aHanmsa CBOIICTB
ANEKTPOCTATUYECKOTO, MarHuTHOTO u BHUXPEBOTO
anekTpudeckux monei. OObsICHEHHEe Ha MpUMEpPe MarHUTHBIX
SBJICHUN, ToyeMy (U3MKYy MOXKHO paccMaTpuBaTh Kak
METaIUCHUTUIHHY.

3.5 DnekTpoMarHuTHas
WHTYKIIHS

Hccnenosanue SIBJICHHUI BHGKTpOMaFHHTHOﬁ HHAYKIWH,
CaMOUHAYKIHH. Brruncienue SHEPrun MAar"HuTHOro TII0JIA.
OObsicHEHUE IIpUHIUIIA JeNCTBUA QJICKTPOABUTATECIIA.
OObsicHEHUE IMpUHIUIIa JeNCTBUA TCHECPATOpPA DJICKTPUICCKOTO

TOKa U JJICKTPOU3IMEPHUTCIIbHBIX HpI/I60p0B.

4.Koj1€02aHUA ¥ BOJIHBI
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4.1 Mexannueckue
Koe0anus

Hccnenosanue 3aBUCUMOCTHU nepuoaa KoJse0aHui
MaT€MaTHYeCKOr0 MAasTHHKAa OT €ro JUIMHBL, MacChl U
aMIIIMTy 16l Kojebanuil. McecnenoBanue 3aBUCUMOCTH IE€pUOJA
KoJIeOaHuil Tpy3a Ha HPYKHUHE OT €ro MAacChl U JKECTKOCTH
npyXuHbl. Belunciienne nepuogakonedaHnii MaTeMaTu4ecKoro
MasATHHMKA 110 U3BECTHOMY 3HAYECHUIO €r0 JIUHBL. BeruucieHue
nepuoAa KojeOaHUM Trpy3a Ha MPYKUHE IO HU3BECTHBIM
3HAUEHUSIM €ro Macchl M JKECTKOCTH MpYXHUHbI. BblpaboTka
HaBbIKOB BOCIIPMHUMAaTh, aHAJIU3UPOBAThH, IepepadaThiBaTh U

IIPENABABIATH UHPOPMALINIO B COOTBETCTBUU c
IIOCTaBJICHHBIMM 3a/1a4aMU.
[IpuBenenue [IPUMEPOB

aBTOKOHe6aTeHLHBIX MECXAHHNYCCKHUX CUCTCM. HpOBe}IeHI/IC
KJ1acCU(DUKAITMU KOJIeOaHU.

4.2 Yupyrue BOJTHBI

W3mepenne nnuHBI  3BYKOBOM BOJIHBI [0  pe3yJibTaTaMm
HaOJI0IeHU uHTepepeHIun 3BYKOBBIX
BosiH. Habmionenne u oObsicHEHHE sIBIIEHUN MHTephEpEeHInn U
mudpakiuu MexaHudeckux BosiH. [IpencraBnenue obnacteit
MPUMEHEHHS YJIbTPa3ByKau MEPCIEKTUBBI €ro UCHOIb30BaHUS
B Pa3JIMUHBIX 001acTAX HAyKH, TEXHHKH, B
MemunuHe. 3noxkeHune CyTH  DKOJOTUYECKUX MpoOIieM,
CBA3aHHBIX C BO3JEHCTBHEM 3BYKOBBIX BOJH Ha OpraHW3M
YEJIOBEKA.

4.3 DreKTpOMarHuTHBIC
KoseOaHus

Habmonenue OCLMJUIOTPaMM FapMOHUYECKHUX
KoJIeOaHmi CHJIBI TOKa B  IENH. N3smepenne
ANEKTPOEMKOCTH KOHJIeHCaTopa. N3mepenue
UHAYKTUBHOCTh karymku.  MccnenoBanue SIBJICHUS
ANEKTPUYECKOTO pe3oHaHca B  IOCIEN0BaTeIbHON

uenu. [IpoBenenue aHamorum Mexnay (GuU3MUECKUMU
BEJIMYMHAMU, XapaKTePU3YIOUIUMH MEXaHUYECKYI0 U
AJIEKTPOMArHUTHYIO KojebaTenbHble cucTteMbl. Pacuer
3HAUEHUN CWJIbI TOKA U HAINpPSHKCHUS Ha SJIEMEHTax
[enu NnepeMeHHoro Toka. lMccnenoBanue mnpuHIUNa
neiictBus Tpanchopmaropa. MccnenoBanue npuHImmna
NeCTBUS reHeparopa MEPEMEHHOTO TOKa.
Wcnonb3oBanne NuTepHera amns noucka nHbopManuu

0 COBPEMCHHBIX criocodax nepeaadu 3JICKTPO3IHEPTUH.

4.4 DnexTpoMarHuTHbIE
BOJIHBI

OcymiecTBieHune paguonepenauu u paguonpueMa.
HccnenoBanue CBOMCTB 3JEKTPOMATrHUTHBIX BOJIH C MOMOILBIO
MoOuIpHOTO TenedoHa. Pa3BuTHE 1IEHHOCTHOTO OTHOIIEHUS K
U3y4aeMbIM Ha Yypokax (U3HKH OOBEKTaM M OCBAaWBaEMbIM
BUJAM  JESTEIbHOCTH. OObsicHEHHE  MPUHIUIHAILHOTO
pasnuuus NpUPOABl YIPYTMX M AJIEKTPOMATHUTHBIX BOJIH.
W3noxkeHne cyTH SKOJIOTHYECKUX MPOOJIeM, CBSI3aHHBIX C
ANIEKTPOMArHUTHBIMH KoJeOaHusMU U BoidHamu. OObscCHEHHE
poiu AJIEKTPOMATrHUTHBIX BOJIH B COBPEMEHHBIX
HCclIeIoBaHusAX Bcenennon.

5.0nTHKa
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5.1 [Ipupona ceera

[IpumeHeHne Ha IpPaKTUKE 3aKOHOB OTPa)KEHUS U

IIPEJIOMIICHUS cBeTa pu pelieHun
3a/1a4. Omnpenenenue CIIEKTpaJIbHBIX I'PaHHUII
YyBCTBUTEIILHOCTH YeJIOBEYECKOro IJjasa. YMenue
CTPOUTH U300paxXeHUs IIPEMETOB, J1aBACMBbIE
JIMH3AMH. Pacuer  paccrosHus OT  JIMH3BI [0
n300pakeHus npeaMera. PacueT onTuyeckoi CUibl JTUH3HI.
N3mepenue gpokycHoro paccrosiHus JinH3bl.McnbiTanue
MOJeJIe MUKPOCKOIIA U TEIECKONa.

5.2 BotHOBBIE CBOMUCTBA
cBeTa

Habmronenue SBJICHUS uHTepPepeHun
3JIEKTPOMarHUTHBIX BonH.  HabGmonenue SBJICHUS
JUQPaKIUK JIEKTPOMAarHUTHEIX BOJH. Habmionenue
ABJIGHUS  TOJSpU3ALUU AJIEKTPOMArHUTHBIX BOJIH.
W3mepenune ninuHbBl CBETOBOW BOJIHBI IO pe3yJibTaTaM
HaOmrozeHus siBieHus1 narepdepennun. Habmonenue
saBieHus audpakiuu cBera. HaOmroneHue sBieHUS
MoJsipyu3aluy U aucnepcuu cpeta. [louck paznuuuii n
CXOJICTBAa MEXTy MU(PPAKIIMOHHBIM U TUCTIEPCUOHHBIM
CHEKTPaMH. [TpuBenenue MPUMEPOB  TIOSIBJICHUST B
OpUPOJE W HCHOJb30BaHUSA B TEXHHUKE  SIBJICHUU
uHTephEPEeHITNH, nudpakinm, MOJISIpU3AITIT "
pucnepcuu cBeta. llepeuncinenne MeTo0B MO3HAHMS,
KOTOpBIE UCIIOJIB30BAHbI IIPH U3YYEHUH YKA3aHHBIX

SIBJIICHUI.

6.0CHOBBI ClIENIHAIBLHON TEOPUH OTHOCUTEIHLHOCTH

6.1 OCHOBBI

CHGHH&HBHOI;'I TCOpUHN
OTHOCHUTCJIIBHOCTHU

OObsicHEHWe 3HAYMMOCTH OmbITa MaiikenbcoHa- Mopiu.
®opmynupoBanue  moctyiaaroB.  OOwscHenwe  dddexTa
3aMelUIeHdsl BpeMeHH. Pacuer SHeprum MOKOs, HMITYJbCa,
SHEpruu  CcBOOOAHOM  dYacTulbl. BplpaboTka  HaBBIKOB
BOCIIPUHUMAT, aHAJIM3UPOBATh, nepepadbaTbiBaTh u
NPEeIbIBIATh HH(YOPMALIMIO B COOTBETCTBUU C IMOCTaBICHHBIMU
3a/la4aMH.

7.2JieMeHTbI KBAHTOBOM (pu3nuKu

7.1 KBanroBas oInTuka

Hab6monenue ¢orosnekrpuueckoro sddexra. OOBbsicHeHHE
3akoHOB CTOJETOBA M JIaBJIEHUE CBETA HA OCHOBE KBAHTOBBIX
IpeacTaBleHui. PacyeTMakcuManbHOM KMHETUYECKON DHEPIUU
JIEKTPOHOB NpH (POTONIEKTpUUYECKOM 3PdeKTe.

Omnpenenenue pabOThl BbIXOJA OJJIEKTPOHA MO Trpaduky
3aBHCUMOCTHM  MAaKCHUMAaJbHOH  KHHETHYECKOH  SHepruu
(OTO3IEKTPOHOB OT YAcCTOThl cBeTa. M3Mmepenue pabOTHI
BbIXOJa 3neKkTpoHa. Ilepeuncienue npuOOpPOB yCTaHOBKH, B
KOTOPBIX npUMeHseTCs 0€3MHEePLUOHHOCTh
doTtoaddexra. OObsicHeHHE  KOPITYCKYJISIPHO-BOJIHOBOT'O
nyanu3ma CcBOMCTB (oTOHOB. OObsICHEHHE pOJM KBAaHTOBOU
OIITUKU B PAa3BUTUHU COBPEMEHHON (PU3UKH.
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7.2 ®usuka aroma

Habnronenue nuHEWYaThIX CIIEKTPOB. PacueT 4acToThIM UIMHBI
BOJIHBI UCITyCKa€MOI'0 CBETa IPU IIEPEXOE aTOMa BOAOPOJA U3
OJTHOTO CTAaLlMOHAPHOTO COCTOSIHMS B JApyroe. OObsCHEHHE
IIPOMCXOXKICHHS JIMHEWYaToOro CIEKTpa aroma BOAOpOJa U
pa3nuyuus JTMHEeHYaThl CIIEKTPOB pa3IMyYHbIX Ta30B.
Hccnenosanue nuueituaroro  cnekrpa.  McciaenoBanue

npuHIUIa paboThl JIOMUHECHEHTHOH Jammbl. HaGmonenue u

00BsICHEHUE NPUHIUIA 1EHCTBUS Jasepa.
[IpuBeneHre NpUMEPOB MCIOIB30BAHUS  Jla3epa B
COBPEMEHHOM HAyKE U TEXHUKE. Hcnonp3oBanue

Wnrepnera s mnoucka wuHGOpMaluMu O MEPCHEKTHBAX
IIPUMEHEHHUs JIazepa. BprunciieHne AIMHBI BOJHBI A€ bpoits
YaCTHUIbI C U3BECTHBIM 3HAYEHHEM HMITYJIbCA.

7.3 ®usuka aTOMHOIrO
saypa

Hab6mnronenue TPEKOB anb(ha-gacTHIl B Kamepe
Bunbcona. PeructpupoBaHue SAEpHBIX HM3JIIYYEHHH C
noMomibro cuerunka ['eiirepa. Pacdyer sHeprum cBs3u
aTOMHBIX sifep. OnpeneneHue 3apsjia U MaccoBOTO

Yyclia aTOMHOTO si/ipa, BO3HUKAIOUIETO B pe3ysbTare
PaanoaKTUBHOTO pacnana.  Brruucnenue SHEpruy,
0CBOOOKJaroIIecs Opu  pagloaKTHBHOM pacmae.
Onpenenenue MPOJAYKTOB 0 (S0): (0)51 peaKkuu.
Brruucnenue sHeprun, 0CBOOOKIAIONIEHCS TIPH  SACPHBIX
peakuusax. [lonnmanue MIPEUMYILECTB U
HEJIOCTATKOB MCIOJIb30BAaHUSI aTOMHOW SHEPrUu
MOHU3HPYIOIIUX U3Ty4YECHUN B IPOMBIIUICHHOCTH,
MEIULMHE. N3noxenue CyTH IKOJIOTUYECKUX
npo0JieM, CBSI3aHHBIX C OWOJIOTMYECKUM JAeWCTBHEM
PaaOAKTUBHBIX U3IIy4eHU . [IpoBenenue
KJIacCU(PUKAIIIU 3J€MEHTapHBIX YacTHI] o  Hux
buznueckum XapaKTEPUCTUKAM (macce, 3apany,
BpEMEHH  KW3HM, COuHy W T. nA.). llonumanue
[IEHHOCTEH HAy4YHOI'O MO3HAHUS MHpa HEe BOOOIIE s
YeJI0BEeYeCTBa B LEJIOM, a JUISt KaXXJI0TO
oOyuatolerocs JIUYHO, LEHHOCTEN OBJIAJICHUS

MCETOAOM HAYYHOI'O INO3HAHU IJISI DOCTUKCHUSA
ycCIcxa B T000M BUIC HpaKTH‘leCKOﬁ JACATCIIBHOCTH.

8.9Boonusa Beesennoii

8.1 Crpoenue u
paszButue BeeneHHon

Ha6J'IIO,Z[eHI/Ie 3a 3BC3JaMu, HYHOﬁ N IJIaHETaMH B TCJICCKOII.

Habnronenue COJIHEYHBIX MATEH  C
[OMOIIIBIO TEJEeCKONa M COJIHEYHOTO  JKpaHa.
Hcnonbp3oBanue Wnrepnera s MIOUCKA
M300paKeHU KOCMHUYECKUX 00BEKTOB U uHpOpManUK 00
X ocobeHHOCTAX. OOCYXIeHNE BO3MOXKHBIX

CLIEHApHEB OBOJIIOLIUU Bcenennoi.

Mcnone3oBanue  MHTepHeTa JUIS IIOMCKa COBPEMEHHOMN
mHpopManMu o pa3BuTHM Bcenennoit. Onenka uHpopMamuu c
MO3UIIMM €€ CBOICTB: IOCTOBEPHOCTH, OOBEKTUBHOCTH, MTOTHOTHI,

AKTYaJIbHOCTHU U T. .
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8.2 Dpoxrouus
T'umoresnbl
MIPOUCXOXKICHUS

COJTHEYHOU CUCTEMBI

3BC31.

Breruucnenue SHEPTUH, 0CBOOO0KIAIOIIEHCST npu

TEPMOSAEPHBIX peaxkusx. dopmyIpoBKa
npooiieM TEPMOSICPHOMN
DHEPreTUKHU. OObscHeHne BIIUAHMUS  COJHEYHOU
AKTUBHOCTH Ha  3emIo. [Tonnmanue poiun
KOCMHYECKUX UCCJIEIOBAaHUM, UX HAy4YHOTO u
SKOHOMHUYECKOTO 3HAYCHHS. OO6cyxenue
COBPEMEHHBIX TUIOTE3 0 IIPOUCXOXKACHUN

COJTHEYHOHN CUCTEMBI.
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3 YCJOBUsA PEAJ/IM3AIINN PABOYEN INPOI'PAMMUBI
OBIIIEOBPA3OBATEJIBLHOMU JUCIUIIINHBI

3.1MarepuajbHO-TEXHHYECKOe oOecnedeHue

[Ipu peannzanuu oO6pa3oBaTENbHON MPOrpaMMbl MO HAIPABICHUIO MOATOTOBKHU
09.02.07 WudopmanmoHHble CUCTEMbl M MPOrPAMMHUPOBAHHE HUCHOJB3YIOTCS
CelyIolMe KOMIIOHEHThl  MaTepUalbHO-TEXHUYECKON 0a3bl sl M3y4YeHHUs
JTUCIUIUIMHBI.

VYyeOnast aynutopusa 18 Ha 30 mocagoyHbIX MECT JUJIsl IPOBEACHUS YUEOHBIX

3aHSATUN BCEX BUJOB (B T.Y. MPAKTUYECKON MOJATOTOBKHA OOYYAIOUIUXCS ), TPYTIIOBBIX
U UHIWBHUAYaJbHBIX KOHCYJbTAlMM, TEKYIIEro KOHTPOJS U TPOMEXYTOYHOM
arrecrauMu no anapecy yi. llpsaumnukoBa .14 crtp. 6 ydeOHbIM Kopmyc 21.
[TepcoHanbHBIN KOMIBIOTEP C BBIXOJIOM B MHTEPHET, dKpaH sl TPOCKTOpPa, JOCKA
MapKepHasi, TPOEKTOp, 2 KOJIOHKH, Y4YeOHbIE CTOJIb, YYCHHYECKHUE CTYJIb,
KJIaBHATypa, KOMIIBIOTEPHAs MBIIIIb, HATJISIHBIC IOCOOUS, TIJIaKaThl.

Jlexumonnsie ayautopun 31 u 15 -mo 120 nocagounbix Mect. [lepconanbHbIN
KOMITHIOTEpP C BBIXOJOM B HWHTEPHET, JKpaH IS MPOEKTOpa, JOCKa MapKepHas,
POCKTOP, 2 KOJIOHKH, Y4YeOHBbIE CTOJIbI, YYEHUUYECKHE CTYJIbs, KJIaBHATYypa,
KOMIIBIOTEpHAs MBI, HArJISAHBIE MOCOOMS, IJIAKaThl, CTEHIbl IO ajpecy YII.
[IpsaumnanrkoBa 1.14 ctp. 6 yueOHbIH Kopmyc 21.

[lomemienne st caMOCTOSITENIBHON paboThl O0y4YarOIIMXCs, ayauTopus 6, ¢
BBIXOJIOM B ceThb «MHTepHET» M MOCTYNOM B 3JEKTPOHHYIO HH(POPMAIMOHHO-
00pa3zoBaTeIbHYIO Cpely YHUBEpCHUTETA 10 ajapecy yi. [lpsaumuukoBa a1.14 ctp. 6
y4aeOHbBINH Kopmyc 21, cnenuanu3upoBaHHas MeOeb: CTONBl YUeHUYeCKHue — 6 IIT.,
ctynpsi — 12. TexHuueckue cpeactBa 0oOydeHUss W marepuaibl: [lepcoHanbHbIe
KOMIIBIOTEPHI C BBIXOIOM B MUHTEPHET — 6 IIT.

[Tomenienne nsi caMOCTOSITENbHONM paboThl oOydvaromuxcs — LleHTpanpHas
HayuyHas 6ubnmoreka umenu H.U. JKenesnora no aapecy Jluctsennnynas amies, 2,
Kopr. 1, — unTanpHBIe-KOMITbIOTEpHBIE 3aibl (Ha 50 MOCagouHBIX MECT) C BBIXOJOM
B UHTEPHET.

Ilepeuenvy He 00X00UMBIX KOMNIAEKMOE JUUEH3UOHHO20 NPOZPAMMHO20
obecneuenus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007),Onepannonnas cucrema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AntuBupyc Kacnepckuii.

3.2. YueOHasi auTepaTrypa u pecypcbl HHGOPMAIHOHHO-00pa30BaTeJIbHOI cpeabl

YHUBEPCUTETA, BKIIIOYad NMEPCICHDb yqe6H0-MeTozmqec1<oro o0ecneyeHHUs! AJISA

CaMOCTOSITEeJIbHOM paﬁoTbl oﬁyqamumxca o III/ICIII/IH.HI/IHCOCHOBHZIH JUTEpaTypa
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1. Aiizennion, A.E. ®usuka: yd4eOHMK U TPaKTUKyM JUIsl  BY30B /
A. E. Auzennion. — MockBa: M3ngatensctBo FOpaiit, 2021. — 335 c¢. — (Bsicmee
oOpazoBanue). — ISBN 978-5-534-00487-8. — Texkcr: anexkTponHslil / OOpa3oBarenbHas
mwiatgopma FOpaift [caiT].

2. ®uszrka: yueOHUK U npakTukyM g By30B / B. A. Wnbun, E. FO. baxtuna,
H. b. Bunorpanosa, II. . Camoiinenko; non penakuueid B. A. Mnbuna. — Mocksa:
N3narensctBo IO0paiit, 2021. — 399 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-9916-
6343-4. — TekcT: anekTpoHHbIit / ObpazoBarenbHas mwiathopma KOpaitt [caitr].

JdonmosiHuTENBHAS JIUTEpPaTypa:

1. Kysuenos, C. . ®usuka: ontuka. DJIEeMEHTbl aTOMHOW U sJIEpHON (DU3UKHU.
DOnemeHTapHble YacTUIbl: yuyeOHoe mocobue ansa By3oB / C. . Ky3neunoB. — Mocksa:
N3narensctBo FOpaiit, 2021. — 301 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-
01420-4. — TexkcT: anexTponHslii // O6pa3oBarenbHas mwiaTdopma KOpaitt [caitr].

Y4eOHO-MeTOAUYECKE MATEPUAJIBI:

1.Metoauueckiue YyKazaHusi K MPaKTHUYCCKUM/TabopaTOpHBIM paboTam
(Onextponnsiit pecypc)/ Koposun HO.M., T'opoxoB JI.B., — Mockpa: PI'AVY-
MCXA, 2021 - 5bC —«PI'AY-MCXA»

HHuTepHeT — pecypcsl

OnekTpoHHO-0nOMMoTeunas cucteMa PCAY-MCXA uMm. K.A. Tumupsizera
(manee DBC) caitt www.library.timacad.ru

Hayunas AJICKTPOHHAS oubmoTeka «KubepJlenunkay -
https://cyberleninka.ru/
CerteBas AJICKTPOHHAS oubmoTeka arpapHbIX BY30B -

https://e.lanbook.com/books
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA IJUCLHUIIJIMHBbI

KoHTponb © oOLEHKa pe3yJbTaTOB OCBOEHUS YYEOHOW JUCUUIUIMHBI OCYLIECTBIISIETCS
MpernojaBaTeaeM B IMPOILECCe MPOBEICHUS YUYEOHBIX 3aHATHH B (OpMe: YCTHOrO Ompoca,

BBIIIOJIHCHUS TCCTOBBIX 3&2[&HPII>1, a TaKXKC IIPOBCACHUA HpOMG)KyTO‘IHOﬁ aTTeCTaliiu B

(opMe KOHTPOJIBHOU paboThI, IK3aMEHa.

Pe3yabTarsl 00yyeHus

®opmMbI U METOAbI
KOHTPOJISl M OLlEeHKHU
pe3yJabTaToB 00y4YeHH sl

Juunocmnuie pezyromamol:

- 4YyBCTBO TOPAOCTM U YBWKEHHUA K HUCTOPUU U JOCTHIKEHUSIM
OTE€YECTBEHHON (hM3MUYECKON HayKu; (PU3MUECKU I'PaMOTHOE IMOBEJCHHUE B
npodeccuoHanbHON AeATEeIbHOCTH U OBITY NPHU OOpalleHUH ¢ Ipudopamu
U yCTPOMCTBAMY;

- TOTOBHOCTH K MPOJOJIKEHUI0 00pa30BaHus U MOBBIIIEHUS KBATU(pUKAINK
B u30paHHOW mpodecCHOHATBHON JACSITEIPHOCTH U OOBEKTUBHOE
OCO3HaHUE POJH (PU3NUECKUX KOMIETEHLIUN B 3TOM;

- YMEHHE HCIIOJIb30BaTh JIOCTH)KEHUSI COBPEMEHHOM (hM3MUECKON HayKu U

(bU3UIeCKUX TEXHOJIOTHI TUISt MTOBBIIIICHUS cOOCTBEHHOTO
WHTEJUICKTyQIPHOTO  pPa3BUTUS B BBIOpaHHOW  MPOQeCCHOHATBHOU
NEATEIIBHOCTH;

- YMEHHE CaMOCTOSTEIIbHO TOOBIBATh HOBBIE /s ceOs1 U3HUECKUE 3HAHMS,
WCIIONB3YS JUIsl 3TOTO IOCTYITHBIE UCTOYHUKU MH(OPMAIIHH;

- YMEHHE BBICTPANBaTh KOHCTPYKTHBHBIC B3aHMOOTHOIIIEHUS B KOMaH/IE 110
pelieHunto o0IKX 3a/1a4;

- YMEHHE YNPABIATH CBOCH MO3HABATEIHHOM JEATEIHHOCTHIO, TIPOBOIUTH
CaMOOIICHKY YPOBHsI COOCTBEHHOTO MHTEIUICKTYaJIbHOTO Pa3BUTHS;
Memanpeomemmnule pe3yiomamot:

- WCIIOJIb30BAHHUE PA3JIMYHBIX BUIOB IMO3HABATEIBHOW JCSATEIBHOCTH IS
pereHuss (GU3MYECKUX 3a/]ad, MPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS
(HaOmro/IeHUsI, OIMKCAHHS, HW3MEPEHUs, SKCIEPUMEHTA) Ui H3YYCHHS
Pa3IMYHBIX CTOPOH OKPY’KAIOIICH IEHCTBUTEIIBHOCTH;

- HCIIOJIb30BAHHE OCHOBHBIX HMHTEJUICKTYalbHBIX OMEpaIdii: MOCTAaHOBKHU
3amaun, (GOpMYJIUPOBAHUS THUIIOTE3bl, aHAIW3a W CHUHTE3a, CpPaBHEHUS,
0000IIIeHNs, CHCTEMATH3allid, BBISBICHUS TMPUYMHHO-CJICACTBEHHBIX
CBs3€H, MOMCKa aHajoroB, (HOPMYIHPOBAHUS BBIBOJOB [UISI HM3YUYCHHS
pa3IMYHBIX CTOPOH (U3NUYECKHX OOBEKTOB, SBICHUW W TIPOIECCOB, C
KOTOPBIMH BO3HUKAET HEOOXOUMOCTh CTAIKHUBATHCS B MPOPECCUOHATBHOU
cdepe;

- YMEHHUE TeHEepPHPOBaTh UJIEU U OINpPEAesITh CPEIACTBA, HEOOXOIUMBIE IS
WX peann3alum;

- yMEHHE WHCIOJNb30BaTh pPAa3IMYHbIE HWCTOYHUKU S TOTy4YeHHS
(buznueckoit HHPOpMAaIIH, OIICHUBATh €€ JOCTOBEPHOCTD;

- YMEHHE aHAIU3UPOBATH M NPEIACTABIATH HHPOPMAIMIO B PA3IUIHBIX
BUIAX;

- yMeHHe TyOIMYHO TPEACTaBIATH  PE3yJIbTaThl  COOCTBEHHOTO
WCCIIEIOBaHMs, BECTH TUCKYCCHM, JOCTYITHO M TapMOHHYHO COYeTas
coJiepkaHue ¥ (GOpPMBI MpeicTaBIsIeMOoi HH(OPMAITUH;

IIpeomemnuvie pezynomamoi:
- c(hOpMHUPOBAHHOCTh TMPEJCTABICHUA O poiau W Mecte (U3UMKU B

Texymuii KOHTPOJIb:
- OIIpoc YCTHBIN
(ppoHTaNBHBII);
- TECTUPOBAHUE;
- BBITIIOJIHEHHE
MUCbMEHHOU paboThI;
- BBITIOJTHEHHE
MPaKTHYECKON paboThI
(MHIMBHTyallbHAS
dbopma paboTsl)
ITpomexxyTounas
aTTecTanus B 1
cemecTpe B
KOHTPOJIbHOW PaboTHI,
BO 2 cemecTpe — B
dbopme dK3aMeHa.
Meton
IPOBEACHUS
MIPOMEKYTOYHOMN
aTTecTaluu -
BBITOJIHEHHUE
KOMILJIEKCHOT'O 3aJJaHUs
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COBPEMEHHOW HayyHOW KapTHHE MUPA; MOHUMaHHE (PU3MUECKOU CYIIHOCTH
HabmromaemMbix BO BceenenHoi siBneHuid, ponu QUMK B (HOPMHPOBAHUU
Kpyrosopa ¥ (yHKIMOHAJIGHOW T'PAMOTHOCTH 4YEJNOBEKA Ui PpEIICHUs
IIPaKTUYECKUX 3ajay;

- BJIaJICHUE OCHOBOIOJIaratoluMu du3nuecKuMu MOHATHUSIMH,
3aKOHOMEPHOCTSIMHU, 3aKOHAaMU U TEOPUSMHM; YBEPEHHOE HCIIOJIb30BAHUE
(U3NIECKO TEPMUHOJIOTHH U CHUMBOJIMKH;

- BJIaJICHME OCHOBHBIMU METOJIaMU HAY4YHOI'O IO3HAHUS, UCIIOJIb3YEMbIMU B
¢bu3nke: HAOMIOIEHUEM, OTMCAHUEM, H3MEPEHHUEM, SKCIIEPUMEHTOM;

- yMmeHuss oOpaOaTbIBaTh pe3yJibTaThl HM3MEPEHHH, OOHAPYKHBATh
3aBUCHUMOCTb MEXIY (U3NYECKMMM BEIMYMHAMU, OOBSCHATH IMOJyYEHHBIE
pe3yNbTaThl U JIeN1aTh BBIBOJIBI;

- chopMHpPOBAHHOCTh YMEHMSI pelIaTh (PU3HMUECKUE 3a/1auH;

- c(OopMHpPOBAHHOCTH YMEHHUS NPHUMEHATH I[OJyUYEHHBbIE 3HAHUS s
OOBSICHEHHsSI yCIOBUM TNpOTeKaHUs (U3MUECKUX SIBJIEHUH B MpHUPOAE,
MpopeCCHOHAIBHONU cdepe W I NPUHATUS TPAKTHUYECKUX PEIICHUA B
IMOBCETHEBHOM KH3HU,

- chopMUPOBAaHHOCTH COOCTBEHHOM IMO3HIIMH 110 OTHOIICHHUIO K (DU3UIECKOM
nH(OpMalKHY, IOJTYyYaeMON U3 pa3HbIX HCTOYHUKOB.
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