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PABOYAS MTPOTPAMMA JIUCHUIIJIMHBI
«Duznka»
HanpagJjenue noarorosku 10.03.01 Undopmanuonnas 6e30nMacHOCTh
(KomrmnexcHas 3amuTa 00beKTOB HHPOPMATH3AIINN)
®opma NOArOTOBKH 0YHAS

[IIxoJ1a ecTeCTBEHHBIX HAYK

Kadenpa nadopmannonHoit 6e30macHOCTH

kypc 1,2 cemectp 2,3

nexkauun 70 dac.

nmpakTuyeckue 3ausaTuss 34 uyac.

naboparopHbie pabotel 36 udac.

B TOM 4Hciie ¢ ucnoib3oBanueM MAO nek. 00 /mp. 18 /ma6. 00 wac.
BCETO YacoB ayuTOpHOU Harpy3ku 140 yac.

B TOM 4Hcie ¢ ucnoiab3oBanueM MAO 18 wac.
caMmocTosTenbHas pabora 292 dac.

B TOM YHCJIE Ha TIOJATOTOBKY K dk3amMeHy 90 wuac.
KOHTPOJIbHBIE PadOTHI (KonyecTBo) |

KypcoBasi paboTa / KypcOBOH IPOEKT HE MPEeyCMOTPEHBI
3a4er HE MPEyCMOTPEHBI

9k3aMeH 2,3 ceMmecTp

Pabouaa nporpamma cocTaB/ieHa B COOTBETCTBUM € TpeboBaHMAMU PesepanbHOro rocyAapcTBEHHOMO
ob6pasoBaTesIbHOro CTaHAAPTa NO HanpasaeHuto noarotoskun 10.03.01 MHopmaumoHHas 6e3o0nacHOCTD,
YTBEPXKAEHHOrO NpMKasom MuHucTepcTBa 06pa3oBaHuA U Hayku PO ot _20_r.

Ne / 06pa3oBaTeNbHOrO CTaHA4APTA, CAMOCTOATE/IbHO yCTaHaBAMBaemoro ABdY, yteepaeHHOro
npuvKasom pektopa ot 20.07.2017 Ne12-13-1479.

Pabouas nporpamma oOCysKieHa Ha 3aceaHuu Kadeapbl 00111IeH U SKCHIEPUMEHTATILHON (DU3UKH
npotokoa Ne 1 or« 14 » CeHTA0ps 2019 .
H.o. 3aBenyroiero kaheapoi : 3aB.kad. k.x.H., moreHt, Kopouenries B.B.
CocraBurens (11): Kremmesa H.A., n.meq.H., npodeccop

BnanuBocTok
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O0opoTHas cTopoHa TUTYJIBHOrO Jucta PITJI

I. PaGouas nporpaMma nepecMoOTpeHa Ha 3acelaHUH Kadeapsi:

IIpotokomn oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(moamnuce) M.0. damunus)

I1. PaGouasi nporpaMMa nepecMOTpPeHAa HA 3acefaHUN Kadeapsr:

IIpoTokomn ot « » 20 1. Ne

3aBenyrouuii kadenpoi

(Toammch) (1.0. dammms)

I11. PaGouyas nmporpaMMa nepecMOTpeHa Ha 3aceJaHNU Kadeapbl:

IIpotokomn oT « » 20 1. Ne

3aBenyrouuii kaenpoi

(Tmoammch) (1.0. damums)

IV. Padouasi nporpaMmma nepecMoTpeHa Ha 3acelaHuU Kadeapbl:

IIporokomn oT « » 20 1. Ne

3aBenyromiuii kadeapoi

(ToIHCh) (1.0. damwmims)



AHHOTauMs K padoueii mporpaMMe JIUCHUIINHBI

«DPusuka»

[Iporpamma kypca «®Pusnka» cocTaBieHa OOYYEHUs CTYIEHTOB IO
HanpasieHuto moarotoku  10.03.01  «udopmanmonHas  6e30MacHOCTHY,
npoduib «KomriekcHast 3ammra 00bEeKTOB uWHGoOpMaTH3auuu». JUCIUILIMHA
«Duzuka» BKJIOYEHA B IUMKJI €CTECTBEHHOHAYYHBIX M MaTEMAaTHUYECKUX
JTUCIUTUTUH, MOJyJTb «DU3UKO-TEXHUYECKUE OCHOBBI oOecrieueHus
uHpopMarmonHoi 6e3onacuoctu» b1.5.09.01.

OO6miasi TPyIOEMKOCTh OCBOEHHUSI JUCIUIUIMHBI cocTaBisier 432 uaca (12
3..). Y4eOHbIM IIJJTaHOM TNPEIyCMOTPEHBbI JeKInoHHbIe 3aHATus (70 wac.),
npaktuueckue 3aHsatusa (34 dac.), nabopatopHble pabotel (36 uac.),
camocToATeNbHas pabora cTyaeHToB (202 yac.), KOHTpOJIb KauecTBa O0y4YeHUs
ctyneHToB (90 yac.). Jucnunnuna peanusyercs Ha 1, 2 kypce Bo 2, 3 cemectpe.
dopMa KOHTPOJIS O TUCHUTUIMHE — SK3AMEH.

Heab xypca duzuku — popMupoBaHUE y CTYJACHTOB SICHBIX MPECTaBICHUMN
00 OCHOBHBIX TOHSTHUSIX M 3aKOHAX (U3UKH, CTUJIS (PU3UYECKOTO MBIIUICHUS,
COBPEMEHHOW Hay4yHOW KapTuHbl wmupa. Kypc ¢Gusuku 1nomkeH NpUBUBATH
CTYyIEHTaM BBICOKYIO KYJbTYpPy MOJIEIUPOBAHUA BCEBO3MOXHBIX SIBJICHUU U
MPOIIECCOB, 3HAKOMUTh C HAy4YHBIMH METOJIaMH, a TaKXe€ TMOJrOTOBUTh
OOIIETEOPETUYECKYIO 0a3y s MPUKIIATHBIX U POOUIUPYIOMIMNX JUCITUTUIHH.

OCHOBHBIMU 33Ja4aMHU Kypca SIBIISTFOTCS:

-U3y4YeHUe OCHOBHBIX bu3nYecKux SIBJICHUH, OBJIaJICHUE
byHIaMEHTAIBHBIMUA ~TIOHSATUSMU, 3aKOHAMH W TEOPHSIMHU KJIACCHYECKON W
COBpPEMEHHOU (PU3UKH, a TaKKe METo1aMH (PU3UYECKOTO UCCIICIOBaHUS;

-OBJIJICHUE TMpUEMAMU M METOJIaMH PEUICHUS KOHKPETHBIX 3ajad U3
pa3TUYHBIX 00JacCTel PU3UKHY;

-bopMUPOBaHNE HABBIKOB MPOBEACHUS (PU3MUECKOTO HSKCIIEPUMEHTA,

OCBOCHHC PA3JIMYHBIX TUIIOB I/I3MepI/ITeHBHOI71 TCXHUKH.



HavanbHabie TpeOOBaHMS K OCBOCHUIO IUCIIMIUIMHBI: 3HAHHME OCHOB Kypca
GU3MKM W MaTeMaTUKH cpeaHed oO0meo0pa3oBaTebHON IIIKOJIBI WIIH CPETHETO
npodeccuonansHoro obpazoBanusa. Kypc ¢u3mkn HaumHAETCS €O BTOPOTO
ceMecTpa W TMpeArnojaraeT 3HaHME Hadajdl MaTeMaTHYeCKOro  aHajmu3a,
aQHAJTUTHYECKOM TeoMeTpuu  (BEKTOPHOM  anreOppl) B 0o0OBEME  OJHOTO
MPEIIECTBYIONIETO ceMecTpa o0yueHus (mpousBoaHast, nuddepentuan GyHKIUNA
OJTHOM ¥ MHOTHX TMIEPEMEHHBIX, HHTETpaJI, AU(depeHITnaTbHbIC YPaBHEHU).

B pesympraTe WM3y4deHWS JAHHOW JTUCHUIUIMHBI Y  OOy4aromiuxcs
bopMHpYIOTCS ClIemyronue 00menpodecCHOHAbHBIE KOMIIETCHIINH (3JIEMEHTHI

KOMITIETCHITUH).

Kon n popmyimpoBka

Jtanbl GOpMHPOBAHUSA KOMIIETEHIIMU
KOMIIETEeHI[UH

3Haer anmnapar, oubmmorpaduueckue VCTOYHUKU

[MOMCKA HEOOX0AUMOUN UH(pOpMALIUU
OIIK-1 CIIOCOOHOCTBIO A (opman

OCHOBHBIC (1)I/I3I/I‘-I€CKI/IG SABJICHHUSA W 3aKOHBbI, HX
OIINCBhIBAIOIIMC, COBpeMeHHHﬁ (1)H3HKO—M3TGM&TH‘ICCKHI>’I

u

I/IH(I)OpMaL[I/IOHHO- KOMMYHUKAIUOHHBIC TCXHOJIOTUU IJIA

AHAJIN3UPOBATH (1)I/I3I/I‘IGCKI/IG peiiatb CTAaHAAPTHLIC 3aJa4du II10 (I)I/ISI/IKG, IIpOBOAUTDH

SIBJIEHUS W IIPOLIECCHI JUIA
pon a Ywmeer

Hay4HBIC HuccijaeaoBaHus, BBISIBJIATD

pelicHusd C€CTCCTBCHHOHAYYHYIO CYIIHOCTBH Hp06HeM,

npodeccuoHANBHBIX 3a7a4 BO3HHUKAIOIINUX B X0JI€ MPO(ECCHOHAIBLHO

Bnaneer

HCCIIEIOBATENbCKON paboThI

HaBbIKaMH paloThI c oubnmorpaduyeckumMu
WMCTOYHUKAMHU; COBPEMEHHBIM (PH3UKO-MaTEeMAaTHIECKUM
anrmaparom, HaBBIKAMHU IIPOBE/ICHUS Hay4YHO-

Jiist popMupoBaHUS BBIICYKa3aHHBIX KOMIIETCHIIMM B paMKaX JUCIUTIIMHBI
«Du3uKa» TMPUMEHSIOTCS CIEAYIONMEe METOAbl AKTUBHOTO/ HMHTEPAKTUBHOTO
OoOy4YeHHS: WHTEPAKTUBHBIC W TPOOJIEMHBIC JICKIIMH, JICKIIMU-IHAIOTH, padoTa B
MaJIbIX TPYIIax, METOJ] 00y4deHus B mapax. Vcrnonp3yemMbie OIICHOYHBIE CPEICTBA:
cobecenoBanue (OVY-1), xomiokBuym (OVY-2), mabopatopusie pabotsl (IIP-6),

koHcnekt (I1P-7).

I. CTPYKTYPA U COJIEP’KAHUE TEOPETUYECKOMN YACTHU
KYPCA
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IlepBas yacTb Kypca (36 yacoB)

PA3JAEJ 1. BBEAEHUE. ®UZNYECKUE OCHOBbBI MEXAHUKA
(13.5 gac.)

Tema 1. Kwunemarnueckue XapakTEPUCTUKM  IIOCTYIIATEIBHOIO U
BpalllaTeJIbHOTO JBMXEHUS (3 Jac.)

OnpeneneHue TMOJOXKEHUS Tela B NpocTpaHcTBe. KuHemMartnueckue
cooTHolleHus. Tpaekrtopusi, myTh, nepemMeimienue. CpeAHsii W MTHOBEHHAs
ckopocTh. OrmpeneneHue MyTH IPU HEPABHOMEPHOM JIBUKEHUU. Y CKOpEHHE.
TaHreHuuaibHOE W HOpMalibHOE ycKopeHus. KuHemaTHdeckue XapakKTepUCTHKU
BpalllaTeNIbHOTO ABWXKEHUS. CBA3b MEXIYy KMHEMATUUYECKUMU XapaKTEPUCTUKAMU
MOCTYNATEIbHOTO U BPAIIATEIIbHOTO IBUKEHUS.

Tema 2. Jlunamuka matepuanbHoit Touku (1.5 yac.)

OCHOBHbIE MOHATUS JWHAMUKH. 3aKOHbl HBIOTOHA. 3aKOH COXPaHEHHS
uMIyabca. L{eHTp macc cucTteMbl MaTE€pUAJIbHBIX TOYEK. Y PAaBHEHHUE JIBUKEHUS
LEHTpa Macc. [BMxkeHHe Tena ¢ MEePEeMEHHOW MacCOW. YPaBHEHHE MEIIEPCKOTO.
®opmyna L{HOIKOBCKOTO.

Tema 3. PabGoTa u sHeprusi. 3akoHbI coxpaHeHus (3 Jac.)

Mexanuueckas padota. MomHocTs. [loTeHIManbHBIE U HETIOTEHIIUATBHBIC
cunbl. Kunernueckass »sHeprus. IloteHumanbHas »sHeprus. CBsizb  MEXAY
MOTEHIUAJIBHOW CHJION M MTOTEHIUAJIBHOW dHEPrUen. 3aKOH COXPAHEHUS SHEPTUU.

Tema 4. /lunamuka BpaniaTeabHOTo ABMKeHUs (3 Jac.)

YpaBHEHHE IBUXKEHHS Te€Ja, BPALAIOMIECTOCS BOKPYT HEMOABHUKHOM OCH.
MOMEHT CuJIbl U MOMEHT WHEPILIMU Tejla OTHOCUTEIBHO OCU. MOMEHT MMITyJibCca.
3aK0H COXpaHEHHST MOMEHTa WMMyJbca. PaboTa, MOITHOCTh, KHHETHYECKAs
SHEPIUs MPHU BpaliaTeIbHOM JIBUKCHUH.

Tema 5. D1eMeHTHI crieMaabHONM TEOPUH OTHOCUTEIBLHOCTH (3 4ac.)
Kimaccudecknii  3akoH  ciaokeHus: ckopoctei. I[IpeoOpaszoBanus [ amumes.
Mexanuueckuii  TPUHIUIT ~ OTHOCUTENbHOCTH. [IpeoOpazoBanust  Jlopenua.

[Toctynarsl cto. PenstuBucTckas Macca. 3aKOH B3aUMOCBSI3U MacChl U SHEPTHUU.



PA3JAEJ 2. MOJIEKYJIAPHAA ®U3UKA U TEPMOINHAMUKA
(9 uac.)

Tema 1. MonekynsapHO-KMHETHYECKas: TeOpHs uacanbHoro rasa (1.5 gac.)

YpaBHeHUE COCTOSIHUS UAcaNbHBIX ra3oB. M3omponecchl. ['a30Bbie 3aKOHBI.
OcHoBHOoe ypaBHeHne MKT raszos. CneacrBue u3 ocHOBHOro ypaBHeHuss MKT
razoB. JluHaMuyeckMe M CTATUCTUYECKHE 3aKOHOMEPHOCTH B  (PUBHKE.
MonekynspHas ¢uznka W TepMOAWMHAMHUKA. TEepMOAMHAMHUYECKHUE CHUCTECMBI.
TepMoauHAMHUUECKHE MapaMeTpbl. YPAaBHEHUE COCTOSIHUA HJICAUIBHOTO Trasa.
3akoHbl HAcaNbHBIX Ta30B. OCHOBHOE ypaBHEHHE MOJEKYJSPHO-KUHETUYECKOU
TEOpUHU.

Tema 2. CratucTudeckue 3aKoHbI pacnpeaeneHus (3 Jac.)

Uneanvupii ra3 B cwioBoMm none. Pacnpenenenme  bonbumana.
bapomerpuueckass  ¢dopmyna. MakCBEUIOBCKOE  pacIpe/ielieHHe  MOJIEKYI
UJeanbHOro raza no ckopoctsam. OnsiT [ITepHa.

Tema 3. OcHoBbl TepmoanHamMuku (1.5 gac.)

[lepBoe Havasio TepMoauHaMUKu. BHyTpenHsisi sHeprus. PaGoTa raza npu
n3MeHeHun ero oobvema. Termnota. TermnoemkocTs. [IprMeHeHue nmepBoro Hayvasna
TEPMOJMHAMHKHU K H30mpoIieccaMm. AnuadaTHbIi nporecc. YpaBHeHnus [lyaccona.
PabGorta raza B ammabatHom mporecce. Kiaccudeckass Teopusi TEIIOEMKOCTH
UJIeaJbHOIO rasa.

Tema 4. Bropoe Hauano TepmoarHaMuKH (3 yac.)

HeoGpatumeie mponecchl. Bropoe nawanmo tepmomunHamuku. [ukn Kapho.
CraTucTUYECKMH CMBICII BTOPOTO Hayaja TEPMOJAWMHAMHUKH. OHTPONHS Kak
KOJIMYECTBEHHAs: Mepa CTPEMJIEHUSI OT MOpSJAKa K XaOTUYHOCTU B COCTOSIHUU
TEIUIOBOTO paBHOBecHsa. [IpUHIMI BO3pacTaHusi SHTPONHMH OTKPHITOM CHCTEMBI.
Teopema Hepucra. HenocTaKUMOCTH aOCOTIOTHOTO HYJIA.

Tema S. fIBiieHue nepeHoca caMoCTOSATEIBHO

Cpennsis  jamMHa CBOOOJHOTO mpoOera MmoJiekysd. CpenHee UHUCIO

ctonkHoBeHU Monekyn. Hubdysus. 3akon duka. Kosdbdumuent nuddysun.



BryTpennee TpeHue (BS3KOCThH). 3akoH HbIoTOHA. Koadduiment BHyTpeHHETrO

TpeHus. TemonpoBoaHOCTh. Y paBHeHne Oypre. fABiaeHne TEIIonpoOBOIHOCTH.

PA3AEJI 3. JIEKTPOCTATHUKA (6 uac.)

Tema 1. DnexkTpocTaTHuecKoe MoJie U €ro OCHOBHBIE XapakTepucTtuku. (1.5
Jac.)

Hanpsoxennocts anexktpocrarnueckoro noist (OCII). HanpspkeHHOCTh 1ot
ToueuHoro 3apsaa. [Ipunmun cynepnosuiuu nosieil. ['paduueckoe nzodpaxkenue
OCII (cunoBeie nuHuu). Ilotok BekTopa HampsbkeHHoctu OCII. Teopema
Octporpanckoro-I'aycca anst smekTpuyeckoro moist B Bakyyme. [Ipumenenue
teopembl OcTporpaackoro-I'aycca nis pacuera DCII paznudHbIx KOHGUTYpaIUH.

PaboTta mo mepeMemieHuIo 3apsAja B SJIEKTPUUYECKOM IOJIE; UPKYJISALHS
BekTopa HanpstkeHHocTH DCIL. [Torennman ICII. CBA3b MeX 1y HANPSKEHHOCTHIO
u nnoreHuuanioM JCII.

Tema 2. J[udnekTpuku B dJieKTpudeckoMm node. (1.5 gac.)

DJEKTPUYECKU IUMOJb. JIMMONbHBIA MOMEHT. JIWMOab BO BHEHIHEM
AIEKTpUYECKOM Toe. Tunbl quanekTpukoB. [lonspuzanus quanekTpukoB. Bektop
noisipu3an.  HanpspkeHHOCTh  DJIEKTPUYECKOrOo  TMOJs B JIUDJIEKTPHKE.
Jusnexktpuueckass MPOHUIAEMOCTh Cpelbl. BeKTop  3JIeKTpOCTaTHYECKOIO
cMeleHust  (dJIeKTpocTaTuuecko — mHaykuuu).  Teopema  raycca st
ANEKTPUYECKOTr0 MOoJiA B JuANEKTpUke. CErHeTo’NeKTpUKU. DIEKTPUUECKUN
THCTEpE3HC.

Tema 3. IIpoBoIHKMKY B JIEKTpUYECKOM o€ (3 yac.)

SBneHHE ANEKTPUUYECKOM WHIYKIHMHU. DKBUINOTEHIUAJIbHBIE MOBEPXHOCTH.
EMKOCT ~ yeIMHEHHOrO  MpPOBOJHMKA.  EMKOCTH  3apsbKEHHOIo  I1apa.
Konnencatopbl. EMKOCTBh MJIOCKOTO KOHJEHCATOpa. DHEPTUsl BIECKTPUUECKOTO

nosist. O0beMHast moTHoCTh dHeprun DCII.

PA3JIEJI 4. DJIEKTPOJINHAMMKA (7.5 4ac.)

Tema 1. 3akonbl mocTossHHOTO TOKA (1.5 yac.)
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VYca0BUS CyIIECTBOBAaHUS M OCHOBHBIE XapaKTEPUCTUKH 3JIEKTPHUYECKOrO
TOKa. 3aKOH OMa B MHTErpajbHOU U AuddepeHnnanbHon Gopme. 3aK0oH KO-
JIeHIla B UHTErpaibHOM U nuddepennuansaoil popme. Kitaccndeckas 3eKTpoHHas
TeopHs NPOBOAUMOCTH MeTaiuioB. CtoponHue cuiibl. JIC ncTouHMKa TOKa. 3aKOH
OMa JJIsi HEOJHOPOAHOIO ydacTka uenu. Pabora u mouiHOocTh Toka. [lonHas u
nosiesHass MowmHoCTh. KIIJ[ mcrounmka Ttoka. PasserBiieHHble nenu. I[IpaBuiia
Kupxroda. Dnekrpudeckuii TOK B ra3ax, HOTYIPOBOTHUKAX U ANEKTPOJIUTAX.

Tema 2. MarautHoe noJie B Bakyyme (1.5 gac.)

MarHuTHoOe 1OJIE U €ro OCHOBHBIE XapakTepucTuku. 3akoH buo-Casapa-
Jlammaca. Ilpumenenue 3akona buo-CaBapa-Jlammaca mga pacuera MarHUTHBIX
nosiell (MarHuTHasE MHAYKLIMS B LIEHTPE KPYrOBOI'O BHUTKAa, Ha OCH KpPYrOBOTO
BUTKA, IPSIMOJIMHEWHOI'O OTpe3Ka MPOBOJHUKA). LIMpKyIA1Ms BEKTOpa MAarHUTHON
WHIYKIUU. 3aKOH IIOJIHOIO TOKa (TeopeMa O LMPKYJSLWUNA BEKTOpa MarHUTHOMN
UHAYKLINUN). MarHuTHOE 10JI€ COJICHOU .

Tema 3. CunoBoe JeiicTBHE MarHUTHOTO moJis (3 yac.)

JIeiicTBUE MarHUTHOIO IIOJS Ha IPOBOJHHUK C TokoM. Cuna Awmmepa.
JlelicTBE MarHUTHOrO TMOJA Ha JABWKywwmica 3apsa. Cuna Jlopenna.
3aKOHOMEPHOCTH JIBM)KECHMS 3apSKEHHBIX YACTHUI] B MATHUTHOM TIOJIE.

Tema 4. SIBrneHue s1neKTpoMarHuTHON HHAYKIMH (1.5 yac.).

Omnbitet  ®apanes. 3akon  @Dapanes-makcBeia. [IpaBuno  Jlenna.
@uznueckas npupoaa IC nnaykuun. Bpamienue paMku B MAarHUTHOM TIOJIE.

NHAyKTUBHOCTh KOHTYypa. fIBI€HME CaMOWHAYKIMU. SIBIEHHE B3aUMHOU
uHayknuu. TpancopmaTopbl. DHEprus MarHuTHOTO noJig. O0beMHast IOTHOCTh

OHCPIMU MAaIrHUTHOT'O I10JIA.

Bropas yacts kypca (34 yaca)
PA3JAEJI 1. JIEKTPOJANHAMMUKA (6 uac.)

Tema 1. OcHoBHbIE TTOJIOKeHUs Teopun Makcpeia (3 Jac.)



Ileppoe mosoxenue Teopun MakcBemia. 3akOH 3JIEKTPOMAarHUTHOU
uHaAykuuu B ¢opme Makcsemna. Bropoe monoxxenue teopun Makcsemna. Tok
cmemeHus. Cucrema ypaBHeHnd MakcBera.

Tema 2. MarauTtHoe 1oJjie B BemecTse (3 yac.)

Marnetuku. HaMarHnueHHOCTh BemlecTBa. MarHuTHasE BOCHPHUUMYUBOCTD
BellleCTBA. MarHuTtHoe T0J€ B MAarHeTMKax. MarHutHas NIPOHHUIIAEMOCTh
BellecTBAa. TUNbl MAarHeTUKOB. MarHutoMexaHuueckue (TUpPOMArHUTHBIC)
aBieHusA. [‘mupomarmuTHOe cooTHomeHue. Ilpupoma nHa-u-napamarHeTU3Ma.
deppoMarHeTuku. fBiaeHne rucrepesuca.

PA3AEJI 2. KOJIEBAHUSA U BOJIHBI (6 yac.)

Tema 1. CBoOoHBIEC TapMOHUYECKHE Koebanus (1 yac.)

Mexannueckue  KojeOaHUs:  ypaBHEHHME JBIDKCHUSI UM OCHOBHBIC
XapaKTEepUCTUKU. [ apmMoHMUecknii ocurmiuATOp. PU3NYECKUN U MaTeMaTUYECKUAN
MasaTHUKU. [IpeBpailieHne SHEPrUM NpPU  TAPMOHUYECKUX  KOJIEOaHUSX.
DneKkTpuuecKkrue KojeOaHus: ypaBHEHUE ABUKECHUSI U OCHOBHBIE XapaKTEPUCTUKHU.
CnoxeHnue TapMOHUYECKHUX KoJIeOaHMi OJIMHAKOBOTO HaIlpaBIICHUS
(camocrosiTennbHO).  CnokeHWe  B3aMMHO — NEPNEHAUKYJSPHBIX  KOJEOAHHM
(caMOCTOSITEIIBHO).

Tema 2. 3aryxatonue 1 BeIHYXAeHHbIe Kojiebanuu (1 gac.).

Mexanuueckue 3aryxaroue KoiaeOaHus: ypaBHEHUE IBUKEHUSI U OCHOBHBIE
XapaKTEePUCTUKHU. DIIEKTPUUECKHE 3aTyXarolliue KojieOaHus: YpaBHEHUE ABUKCHUS
U OCHOBHBIE XapaKTEpPUCTUKHU. BbIHYXJeHHbIE KoJieOaHUsl. 3aBUCUMOCTD
aMILTUTYbl BBIHYXKJIEHHBIX KOJIeOaHuM OT 4acToThl. Pe3oHaHc.

Tema 3. Ilepemennsiii Tok (1 yac.)

BekropHasg aumarpamma HanpspDKEHUNA. 3aKOH OMa JUIsl LIENM MEPEMEHHOTO
TOKa. MOIIHOCTh B IMENH TMEPEMEHHOTO Toka. D(d(EeKTHBHBIE (IEHCTBYIOMINE)
3HAYE€HUSI TOKOB M HAIPSIKEHU.

Tema 4. Yopyrue Bosnsl (1 yac.)



BomnoBon mpounecc. [IponosnbHble M mONEpedHbIE BOJIHBL. Y PaBHEHHUE
IJIOCKOW BOJIHBI. BOJTHOBOE ypaBHEHHE. DHEPreTUYECKHE XAPAKTEPUCTUKHU BOJIHBI.
Bekrop Ymosga.

Tema 5. DnekTpoMarHuTHbIC BOJHBI (2 yac.)

[Tonyyenue OMB. OtkpeiThiii KOneOatenbHbiii KoHTyp. Illkama DOMB.
VYpaBaenue OMB. Oueprus OMB. Bekrop Ymosa-IloliHTHHTA.

PA3JIEJI 3 BOJTHOBASA OIITHUKA. (6 uac.)

Tema 1. Untepdepennus crera (2 vac.)

KorepeHTHOCTH BOJIH. MeTOABl MOJYyYEHHS] KOT€PEHTHBIX HCTOYHUKOB
cBeTa U HaOmoAeHus uHTeppepeHunu. O0mme ycioBuss UHTEPPEPEHIIMOHHBIX
MakCHMyMOB ¥  MHHMMYMOB  CB€Ta  JIByX  KOIEpEHTHBIX  BOJIH.
NuTeppepeHIMOHHBIE TMOJOCH OT JABYX WLIEJed Ha IUJIOCKOM JKpaHe (MeTo.
FOunra). Unrepdepenuns B Tonkux mieHkax. Konbna Helotona. [IpocBetnenue
ontuku. Uutepdepomerpsl.

Tema 2. Jludppaxuus ceera (2 yac.)

[Mpunnun Nolirenca-Openens. Judpakuus Openens. Meron 300 Openens.
Hudpakuus Ha kpyriaom oTBepcTur U aucke. Judpakuus dpaynrodepa Ha menu
u Ha audpakuuoHHOW pemetke. dudpakuus peHTreHOBCKUX Jsydeit. dopmyna
Bynsda-bparra.

Tema 3. [Tonsipuzarnus ceera (1 yac.)

EcrectBenHbIll 1 nonsipu3oBaHHbli cBeT. [lomsipuzaropel. 3akon Manroca.
[lonspuzamus cBeTa NMpU OTPAXEHHHM W NPEJOMIICHMM CBETa. 3akOH bprocrepa.
[lonspuzamuss cBera mnpu JBOMHOM JyuernpenomieHuu. llomsipuzannroHHbIE
OpusMbl M ToJsipoubl. VICKyccTBeHHass omnTudeckas aHu3oTponus. Dddext
Keppa. Onrtuyeckass akTUBHOCTb. Bpaimienue miockoctd mnodisipuzauuu. Jddext
®dapages. (2 yaca).

Tema 4. lucnepcus csera (1 ygac.)

B3aumozencTBre 3JIEKTPOMArHUTHBIX BOJIH € BELIECTBOM. Jlucrepcus cBeTa.

HopmanbHass W aHoManbHasg AUCHEpPCUsA. DJEMEHTapHas SJIEKTPOHHAs TEOpus



nucnepcun. [lornomenne ceera. 3akoH byrepa. Paccesnue cera. 3akoH Penes.

MomnekynspHoe paccesiHue CBeTa.

PA3AEJI 4. KBAHTOBAS OIITUKA (6 uac.)

Tema 1. TerioBoe u3nyudenue (2 yac.)

XapaKTEpUCTUKU TEIUIOBOIO H3JIYYEHHs. 3aKOHbI TEIJIOBOTO H3ITyYCHUS:
3akoH Kupxroda, 3akon Credana-bonbiiMana, 3akoH cmelienus Buna. @opmyna
Panes-Jxunca. I'unore3a [lnanka. Ontudeckas IUpOMETPHUSL.

Tema 2. ®otorddexr (2 yac.)

Bunpr u 3akonbl poroaddexra. 3akonsl CtoseroBa. KBaHTOBasi mpupojia cBera.
VYpaBuenue OWHmTedHa 111 ¢pororddexra. Dddekt Komnrona. DoToHBL
JlaBieHue cBera.

Tema 3. Atom Bojiopoa B Teopuu bopa (2 yac.)

Onwitel  Pesepdopna. Snepnas momens crtpoeHus artoma. lloctymatel bopa.

DOHeprust aroma Boiopoaa. CekTp atoMa BoAopoaa

PA3JIEJI 5. 9JIEMEHTBI KBAHTOBOM MEXAHUMKH (6 uac.)

Tema 1. BoHoBBbIE cBOMCTBa BemiecTBa (2 daca)

I'unoteza J[le bpoitng. OnbeITHOE NOATBEPKICHUE BOJIHOBBIX CBOMCTB
BEIIECTBA. 3aKOHOMEPHOCTU OIHCAHUS MOBEACHUS MUKpodacTull. COOTHOIIECHUE
HeonpeneneHHocte [eiizenbepra. BomHoBass GyHKIHUS W €€ CTAaTUCTHYECKUUN
CMBICI.

Tema 2. Ypasuenue lllpeaunrepa u npumepsl ero peuieHus (2 gac.)
Crammmonapnoe ypaBHenue IlIpeaunrepa. J[BuxkeHue 4YacTUIBI B OJHOMEPHOM
MOTEeHIUAIbHOU siMe. [IpoxoxkaeHue yacTuilbl yepe3 MOTCHIMATbHBIN Oapbep.
KBaHTOBBIN OCIIUIIATOP.

Tema 3. ®uzuka TBepa0roO TEaa (2 yac.)

DJIeMEHTBI 30HHON Teopuu. [IpoBOAMMOCTH METAIITIOB U MOJTYIPOBOJHUKOB.

KonTakTHbIC sIBJICHUS Ha rpaHunC IByX MCTAJIJIOB.
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PA3JIEJI 6. JEMEHTHI SIAEPHOM ®U3UKMH (4 uac.)

Tema 1. CocTaB 1 XapakTEpUCTHKU aTOMHOTO siapa. (1 gac.)

OTkpblTHE TPOTOHA W HEUTpoHa. HyKIIOHHAass Monenb CTPOEHUs spa.
JledexT macchl. DHEPTuUs CBA3U. Y A€TbHAS SHEPTHSI CBSI3U.

Tema 2. PaguoaktuBHocTs (1 4dac.)

EcrecTBeHHass M UCKYCCTBEHHAs] PaJIMOAKTUBHOCTh. BHUIBI pagnoaKTUBHOIO
pacnaza. 3aKOH PAaJMOAKTHBHOIO pacmnana. XapaKTepUCTHKU pacnazaa. IIpaBuio
cmernenust Comu.

Tema 3. Anepunie peakuuu (0,5 yac.)

MexaHn3M M OCHOBHBIE XapaKTEPUCTUKH SNEPHBIX peakuui. fnepHble
peakuun Ha HeuTpoHax. Peakuum penenus. lLlenHele snepHble peakKlHH.
TepMosiiepHbIE peakInH.

Tema 4. Mup snementapusix yactull (0,5 yac.)

OcHOBHBIE XapaKTEpUCTUKH DJJIEMEHTApHBIX yactull. Kiaccudukanus
aneMeHTapHbIX 4acTull. KBapku. [mooHbl. COBpEMEHHBIE MPEACTABICHUS O
cTpoeHuu Matepuu.

Tema 5. 3axmouutenvHas nexkuus. CoBpemeHHas (u3myeckas KapTHHA
mupa. (1 gac.)

[Tonsarue o Hayunoii kaptune mupa (HKM), EctecTBeHHOHAYyYHOU KapTUHE
mupa (EHKM) u ®usnueckoit kaptune mupa (OKM). Obmume npeacraBieHus: o
Joruke pa3BuTHs (pu3nyeckoro 3HaHus. Teopus HayuHbix peBomoruii T.KyHa.
Crpyktypa @KM. Oranel nepuogmszauun DOKM. OcCHOBHBIE  4YEpPTHI

KBAaHTOBOIIOJIEBOW KapTHUHBI MUPA.

II. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKON YACTH
KYPCA

IIpakTUyeckue 3aHATHS
IlepBas yacTb Kypca — (18 yacos)

3anstue 1. KuaemaTnka mocTynareasHOTO U BpallaTeIbHOTO ABMKEHUS (2 yaca).
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3anstue 2. MexaHuka nOoCTynaTeIbHOTO JBUKEHUS. 3aKOHBI coxpaHeHus (4 yaca).
3anstue 3. JIuHaMuKa BpalaTeIbHOro JIBHKEHUs (2 Jaca).
3anstue 4. MonekymnsipHas (pu3MKa 1 TepMOJMHAMUKa (2 Jaca).
3anstue 5. DnekTpocratuka (2 yaca).
3ansTue 6. DnekrpoauHamuka (4 yaca).
3anstue 7 Konebanus (2 yaca)
Bropas yacts kypca — (16 yacoB)
3anstue 1. BonHoBas ontuka (2 yaca)
3ansatue 2. KBaHTtoBas onruka (2 yaca)
3ansaTue 3. BonHOBBIE CBOMCTBA BelecTBa (2 yaca)
3anstue 4. dusuka TBep10ro Tena (2 Jac)
3ansTue 5. CocTaB U XapaKTEPUCTUKU aTOMHOTIO sipa. PaaroakTUBHOCTS. (2 yaca)
3anstue 6. SAnepusie peakuuu. (3 yaca)

3anstue 7. Mup sneMeHTapHbIX yactuil (3 Jaca)

JlabopaTopHbIe 3aHATHA
IlepBas yacTh kypca (18 yacoB)

JlaGopaTopHasi padora Ne 1. (2 yaca)

BBognoe 3anstue. OueHka MOrpemHocTel 3kcrnepuMmenTa. I[IpaBuiia
TEXHUKU O€30MACHOCTH MPHU BBHIMOJIHEHUU JA0OPAaTOPHOTO SKCIEPUMEHTA IO
MEXaHHUKE U TEPMOJUHAMHUKE.

JlaGopaTopHnasi padora Ne 2 (2 yaca)

Mexanuueckuii yaap.

JlaGopaTopuasi padora Ne 3 (2 yaca)

N3yuenne 3aKkOHOB BpallaTeJbHOTO JBMXEeHUs. [IpoBepka 3akoHa
COXpPaHEHUSI MOMEHTA UMITYJIbCa.

JlaGopaTopHnasi padora Ne 4 (2 yaca)

OmnpeneneHne MOMEHTa MHEPIIMU Te METOAOM KojebaHui (puznueckoro
MasiTHUKA.

JlaGopaTopHasi padora Ne 5 (2 yaca)

12



OnpeneneHue OTHOIICHUS YAENbHBIX TEIJIOEMKOCTEHW rasza. OmnpeneneHue
cpenHeil nnuuHBI CcBOOOAHOTO mpobera M 3(PPEKTUBHOTO AMAMETpPa MOJEKYI
BO3lyXa.

JlabopaTtopnast paGora Ne 6 (2 yaca)

Onpenenenue  koddduimeHTa BA3KOCTH  BO3IyXa. Omnpenenenue
koa(duieHTa BHYTpEeHHEro TpeHus kuakoctu MerogoM Crokca. OmnpeneneHue
K03 duUIMeHTa TEIIONPOBOAHOCTH TBEPBIX TEJl.

JlabopaTtopnasi pa6ora Ne 7 (2 yaca)

W3ydyeHne 3aBUCUMOCTH KO3(PQHUIMEHTa MOBEPXHOCTHOTO HATKEHUS
CIUpPTA OT TEMIIEPATYPHI C TOMOIBIO pubopa Pedunaepa.

JlaGopaTopHnasi padora Ne 8 (2 yaca)

Onpenenenue  yneabHOM  TEIUIOTHI  IUIABJIEHWS  oJyioBa. UM3ydeHue
aneKTpocTatuyeckoro moiisd. OmpezneneHue 3JIEKTPOEMKOCTH  KOHAEHCATOpa
OAJUTMCTUYECKUM METOJIOM.

JlaGopaTopnasi padora Ne 9 (2 gaca)

HroroBoe 3aHsTHE.

Bropasi yacts kypca (18 yaco)

Jlaboparopnasi pa6ora Ne 1 (2 yaca)

BBognoe 3ansitue. Teopuss uaMeputesbHbIX MpuOOpoB. IIpaBuna TeXHUKH
0e30macHOCTH  TpU  BBHINOJHEHWH  JJAOOPATOPHOTO  DKCIEPUMEHTa  TI0
AIIEKTPOMArHeTU3My, aTOMHOMU U SAEpHON (hU3UKE.

JlaGopaTopHnasi padora Ne 2 (2 yaca)

N3ydeHne MarHuTHOTO MOJIsl COJICHOUIA.

JlaGopaTopHnasi padora Ne 3 (2 gaca)

OnpeneneHue  BEPTUKAJIBHOM  COCTABJSIONIEM  MAarHUTHOTO  TOJIS
OAITUCTUIECKUM METOIOM.

JlaGopaTopHnasi padora Ne 4 (2 gaca)

Omnpenenenue paanyca KpUuBU3HbI JIMH3bI 110 KoablaM HbroToHa.

JlaGopaTopHasi padora Ne 5 (2 gaca)
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HccnenoBanue BoIHYKIEHHBIX KOJIeOaHMI B KOJIe0aTeIbHOM KOHTYpE

JlabopaTtopHast paGora Ne 6 (2 yaca)

HccnenoBanne  COOCTBEHHOW M TPUMECHOM  NIPOBOJMMOCTH B
MOJIyIPOBOJHUKAX

Jlaboparopnasi pa6ora Ne 7 (2 yaca)

W3mepeHue yaenbpHOro 3aps/ia 3JIeKTpoHa

JlabopaTtopnas paGora Ne 8 (2 yaca)

N3ydeHue cnekTpa aroma BoJOpoa

Jlaboparopnasi pa6ora Ne 9 (2 yaca)

HToroBoe 3aHsaTue

III. YYEBHO-METOUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIIUXCSH

Y4yeOHo-MeToAuYEeCKOe 00SCIIEUeHHE CaMOCTOSATEIIbHOM paboThl CTYACHTOB
no auciuruinHe «Pusuka» npeacrtapiieHo B [Ipunoxkenuu 1 u BkiroyaeT B ceOs:

IJIaH-TpaUK BBITOJHEHUS CaMOCTOSTEIbHOW palOThl MO JUCHMILUIMHE, B
TOM YHCJIE TPUMEPHBIE HOPMbI BPEMEHU HA BBITIOJIHEHUE MO KAXKIOMY 33JJaHUIO;

XapaKTepUCTHKA 3aJaHUN JUISI CaMOCTOSITEILHOM pabOThl 00YyYarOIIUXCS U
METOAUYECKUE PEKOMEHIAIMH 110 UX BBIMOJHEHHIO;

TpeOOBaHUSI K  TPEACTaBICHHI0O W O(QOPMIICHUIO  pE3yJIbTaTOB
CaMOCTOSATENbHON padOThI;

KPUTEPHUH OLIEHKHU BBIMOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

K K OneHouHBIE CpENCTBA -
No OHTPOJIUPYEMBIC OJIbI M ATAITbI HATMCHOBAHIIC
- paszensl / TeMbl dbopmupoBaHus
TUCIIAILINHEI KOMIIETEHIMI TEeKyIIHH [IPOMEKYyTOIHAA
KOHTPOJIb aTTecranusa
OIIK-1 (3HaeT OVv-1, I1P-7
DK3aMeHaIMOHHbIE

1 [TepBas yacTh Kypca yMeeT [1P-6

BOIPOCHI 4. 1
BJIAJICET ovy-2

14



OIIK-1 |3Haer OV-1, I1P-7

DK3aMeHaIMOHHBIE
2 Bropast yacts kypca ymeeT [1P-6 .
BOIIPOCHI 4.2
BJIAJEET ovy-2
Tumnossle KOHTPOJIBHBIC 3aJaHus, METOANYCCKUC MaTCpUaJlbl,

ONpEAEISIONME NPOUEAYPhl OLEHUBAHUS 3HAHWI, YMEHUU W HaBBIKOB M (WJIN)
OMbITa JEATEIBHOCTH, a TaKXKe KPUTEpPUM M IOKa3aTesld, HEOOXOIUMBIE IS
OLICHKM 3HAHWM, YMEHHI, HaBBIKOB M XapaKTEpU3YIOIIHUE 3Tarbl (HOPMUPOBAHUS
KOMIIETEHIM B TIPOLIECCE  OCBOCHHS  OOpa3oBaTENbHOW  IPOrpamMMBbl,

npenacrasiieHsl B [Ipunoxenun 2.

V. CHOHMCOK YYEBHO! JIMTEPATYPLI U
NH®OPMAIIMOHHO-METOJINYECKOE OBECIIEYEHUE
JUCHUATIIMHBI

OcHoBHas JuTepaTypa
(271eKmMpOHHbIe U neyammbvle U30aHUs)
1. Hetnad A.A., SABopckuit b.M. Kypc ¢usuku: Yue6. mocod.— M.:
Bricii. 1IK., 2015 T. — 720 o
http://1ib.dvfu.ru:8080/lib/item?id=chamo:823215&theme=FEFU

2. Tpodumona T.U. Kypc puzuku: Yueb. mocob. 11t By30B.—7-€. H31.,
UCIIp. — M.: Abpuc, 2005 r.— 352 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:392576 &theme=FEFU

3. Kypc dusuku: Yuebumk mis By3oB: , T.2—6-¢ usn. crep./Ilox pen.
B.H. JlozoBckoro.—CII6.: U3ag-Bo  «Jlams», 2011 r. - 600 vc.
http://lib.dvfu.ru:8080/lib/item?id=chamo:295568 &theme=FEFU

4. YeproB A.I'., Bopobber A.A. 3amaunuk mno @Dusuke. YdeOHOE
nocoOue Jisi CTyJIEHTOB BTY30B.— 9-¢ u3. nepepad. u npon. M.- @uszmartaut, 2009.
- 640 c. http://lib.dvfu.ru:8080/1ib/item?id=chamo:417766&theme=FEFU

JlonmosHuTEILHAA JIUTEPATypPa
(neuammuvie u 21eKMpOHHbIE U0AHUS)

1. [Manpiruna, A. B. MeTononornueckue OCHOBBI Kypca (U3HKH
[DnekTpoHHBIN pecypc] : yueOHO-MeToaudeckoe nocodue / A. B. Ilanpiruna. —
ONeKTpoH. TEKCTOBble JaHHble. — Komcomonbck-Ha-AMype : AMypckuit
I'YMaHHUTApHO-NEIarornyecKnii rocyJapCcTBEHHbIM yHUBepcutet, 2011. — 256 c.
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— 978-5-85094-442-1. — Pexxum JoCTymna:
http://www.iprbookshop.ru/22289.html

2. Kypc oOmeit ¢uzuku: Yuebnoe mnocodue / KomputoBa O.C. -

M.:CtI'AY - "Arpyc", 2017. - 300 c.: ISBN 978-5-9596-1290-0 - Pexxum nocryna:
http://znanium.com/catalog/product/975925

3. CoboneBa, B. B. O6mmii kypc ¢usuku [DaeKTpoHHBIA pecypc] :
y4e0HO-METOIMIECKOE MOCOOME K PEIICHHIO 33/1a4 M BBHIITOJHEHUIO KOHTPOJIBHBIX

pabotr no ¢usuke / B. B. Cobonesa, E. M. EBcuna. — DNeKTpOH. TEKCTOBbIE
naHHBIE. — AcTpaxaHb : ACTpaXxaHCKHH WHXCHEPHO-CTPOUTEIHHBIA HHCTUTYT,
O9bC ACB, 2013. — 250 c¢. — 2227-8397. — Pexum pocryna:

http://www.iprbookshop.ru/17058.html

4. Jlanac6epr, I'.C. OnTuka [DneKTpOHHBIN pecypc] : yueOHoe mocooue
/ T'.C. JlanncOepr. — DneKTpoH. JaH. — Mocksa : @uzmaraut, 2010. — 848 c. —
Pexxum nocrtyna: https://e.lanbook.com/book/2238. — 3ari. ¢ skpana.

5. Tenecuun, B.P. MonekynsipHas ¢usuka [DIeKTpoHHBIA pecypce] :
yuebHoe nocodue / B.P. Tenecuun. — DnexktpoH. gaH. — Cankt-IletepOypr :

Jlanb, 2009. — 368 c. — Pexum goctymna: https://e.lanbook.com/book/391. —
3ari. ¢ sKpaHa.

6. OnexktpoauHamuka: YueOHoe mocoome / WN.®. bynarsn, B.O.
Hy6posun, A.C. Curos. - M.: Ansdpa-M: HULl UTHOPA-M, 2013. - 304 c.: un,;
60x90 1/16. - (Maructparypa). (neperuier) ISBN 978-5-98281-329-9 - Pexum
noctymna: http://znanium.com/catalog/product/391337

1. Kypames, C. M. ®u3uka. BoHOBbIE MPOIIECCHI, ONTUKA U aTOMHAs
busuka [DnexTpoHHbIN pecypc] : coopauk 3amau / C. M. KypareB. — D1eKTpoH.
TEKCTOBBIE AaHHbIe. — M. : U3marenwckuii Jlom MUCuC, 2011. — 119 ¢. — 978-
5-87623-494-0. — Pexxum noctyma: http://www.iprbookshop.ru/56594.html

8. Mansmme, JI. I'.  U30Opannsie riaBel  Kypca  (DU3HUKH.
DnexkTpoMarHeTusM [DIeKTPOHHBIN pecypce] : yuebnoe nmocodue / JI. I'. Mabies,
A. A. TloB3Hep ; nmox pen. A. B. Menkux. — DJEKTPOH. TEKCTOBBIE JaHHBIE. —
ExarepunOypr : Ypansckuii penepanbubiii yausepcutet, 9bC ACB, 2014. — 155
C. — 978-5-7996-1200-9. — Pexum JOCTYTIA:
http://www.iprbookshop.ru/69598.html
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9. Mexanuka. OCHOBHBIE 3aKOHBI : yuyeOHOe mocoOue st (PU3HIecKux
cnenuanbHoctet By3oB / U. E. UpomoB. MockBa : BUHOM, : JlabopaTopus
3HaHu#, [2014]. http://lib.dvfu.ru:8080/lib/item?id=chamo:730227 &theme=FEFU

10.  OO6mmit kypc dpusuku: YduebHoe mocooue 11 By30B: B 5 Tomax Tom
3: DnekrpuuectBo / CuByxun /.B., - 6-¢ uzn., crep. - M..OU3MATIIUT, 2015. -
656 c.: 60x90 1/16 (Ilepernér) ISBN 978-5-9221-1643-5 - Pexum pocryna:
http://znanium.com/catalog/product/549781

11. Kukoun, A.K. MonekynsipHas ¢usuka [DIEKTpoHHBIH pecype]
yueOHnoe nocoobue / A.K. Kuxkoun, N.K. Kukonn. — DnektpoH. nan. — CaHKT-
[lerepoypr : Jlamp, 2008. — 480 c¢c. — Pexum pgocryna:
https://e.lanbook.com/book/185. — 3aru. ¢ skpana.

12.  baykos, IO.H. BonnoBble mnpomeccsl [DNEKTPOHHBIN pecypc]
yuebHoe nocooue / FO.H. baykos, 1.B. Konoauna, A.3. BapranoB. — DnekTpoH.
naH. — MockBa : T'opnas knmra, 2010. — 54 c. — Pexum pocrymna:
https://e.lanbook.com/book/3497. — 3ari. ¢ skpaHa.

13. CagenveB, .B. COopHUK BONPOCOB W 3ajady mo oOuehd Qusnke
[DnexTpoHHBIN pecypce] : yueoHoe mocodue / N.B. CaenbeB. — DJNEKTPOH. AaH.
— Cankr-Ilerepoypr : Jlawb, 2018. — 292 ¢. — Pexum pgoctymna:
https://e.lanbook.com/book/103195. — 3arz. ¢ skpana.

14. ®upranr, E.B. PykoBoACTBO K pelIeHUIO 3ajady MO Kypcy oOIien
busuku [DnekTpoHHBINH pecypce] : yueoHoe nmocodue / E.B. dupranr. — D1eKTpoH.
nan. — Cankr-IletepOypr : Jlans, 2009. — 352 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/405. — 3aru. ¢ 3kpaHa.

15. Kypc ¢wmsuku: Yuebnoe mocodbue / B.I'. Xampynsk. - M.: HUIL]
NHOPA-M, 2014. - 400 C.
http://lib.dvfu.ru:8080/1ib/item?id=chamo:791623 &theme=FEFU

16. TlpakTukym 1o pemieHuro 3aaad mo odmemy Kypcy pusuku. OCHOBBI
kBaHTOBOM (usuku. CTpoeHue BemecTBa. ATOMHas W sAepHas (¢u3HKa
[DnexTpoHHBIN pecypc] : yueOHoe nmocobue / H.I1. KanamuukoB [u np.] ; moj pes.
H.I1. KanamnaukoBa. — 2nektpoH. naH. — Cankrt-IlerepOypr : Jlans, 2014, —
240 c¢. — Pexxum gocryma: https://e.lanbook.com/book/49468. — 3arun. ¢ skpana.

JIEKTPOHHBbIE PeCypChI
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1. http://e.lanbook.com/books/38/ Banumer M.I'., [loe3uep A.A. Kypc

obmeit ¢uszuku : YueOHoe mocobue. 2-¢ u3m., crep. — CII6.: N3marenbcTBO
«JIaupy, 2010. — 576c.
2. http://e.lanbook.com/books/163/ HWemmeB A.J]I. ®wusmka : VYdueOHOE

nocodwue. 2-e uz., ucnp. — CII6.: U3znarensctBo «Jlanby, 2009. — 672c.

3. http://e.lanbook.com/books/239/ Kypc dusuku: YuebHuk 1j1s By30B: B 2

T. T. 2. 6-¢ u3n., ucnp. u gom. / [Tox pen. B.H. JIozoBckoro. — CII6: M3gaTenbcTBO
«JIaupy, 2009. — 608c.
4. http://e.lanbook.com/books/236/ Kypc dbusuku: YueOHuk 11 By30B: B 2

T. T. 1. 6-¢ u3n., ucnp. u gon. / Ilox pen. B.H. Jlozosckoro. — CI10: M3narenbcTBoO
«JIaany, 2009. — 608c.

CunpaBouHas JuTeparypa
1. CnpaBounuk no ¢gusuke: Yueonoe nocodue / Kysuenos C.U., Poro3un K.H. -
Tomck:M3n-Bo ToMckoro nonutex. yauepcuteta, 2014. - 220 c.
2. JKapnuepuuk B.D. CnpaBounuk 1o mareMmaruke u ¢usuke / KaBuepuuk B.D.,
Maiicenst JI.U., CaBunoBa FHO.Ml.— DOnekTpoH. TEKCTOBbIE AaHHbIE.— MUHCK:
Brmmsiimnias mkona, 2014.— 400 c.
3. ®wusuka ot A no A : cnpaBounuk / T.U. Tpodumoa. — Mocksa : KuoPyc,
2016. — 300 c.
4. CnpaBounuk 1o ¢usuke: Yuednoe nocooue / Kysnenos C.U., Porosun K.1. -
Tomck:M3a-Bo ToMckoro nonutex. yausepcuteta, 2014. - 220 c.
5.Tycak A.A. CnpaBounuk no Beicuieid maremaruke/ I'ycak A.A., I'ycak I'M.,

bpruunkoBa E.A.— DOnektpoH. TekcTroBble AaHHble.— MuHCk: TerpaCucremc,

2009.— 638 c.

IIepeyens HHGPOPMAMOHHBIX TEXHOJIOTUM
H IPOrPpaMMHOI0 o0ecredeHust
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http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/

IIpumopckuii  kpaii, 1. | 1) IBM SPSS Statistics Premium Campus Edition. [TocTaBuiuk
Branusoctox, 3AO IlporHoctuueckue pemenud. Jlorosop DA-442-15 ot
Dpynsenckuit P-H, | 18.01.16 nor 5. Cpok neiicteus norosopa 30.06.2016.
Pycckuit — Octpos, — yi. Jluuensus 6eccpoyHo.
Asixc n., 1. 10, xopnyc D, .
ayL. D 549, 2) SolidWorks Campus 500. IToctaBmuk Cosmmn Bopkc P.
KOMIIBIOTEPHBIH  Ktace, Horosop 15-04-101 ot 23.12.2015. Cpoxk neicTBUS I0roBOpa
ayIuTOpUs g | 15.03.2016. JIuuensus 6eccpodHo.
MPOBEICHUS sanaTuil | 3) ACKOH Kommac 3D v17. IlocraBmuk HaBukom. Jlorosop
JCKIIHOHHOTI'O, 15-03-53 ot 20.12.2015. Cpok [neHCTBUS  JOTOBOpA
TIpaKTHICCKOro M131.12.2015. JInuensus 6eccpouHo.
gl;fl:;lgg;}:(oro THHE; 4) MathCad Education Universety Edition. [TocraBumk Codr
WH BTy TBHBIX Jlaitn  Tpeitn. Horosop 15-03-49 or 02.12.2015. Cpox
KOHCYIIbTauuii, Texymero | ACHCTBIs forosopa 30.11.2015. JInnensus 6eccpodHo.
KOHTPOJIA u|5) Corel Academic Site. IToctaBmuk Codt Jlaitn Tpeiin.
IPOMEKYTOYHOM Horoop DA-442-15 ot 18.01.16 nor 4. Cpok neiicTBus
arrecranuu norosopa 30.06.2016. JIuuensus 3akoxuunnack 28.01.2019.
6) Microsoft Office, Microsoft Visual Studio. ITocraBmuk
Cor Jlaitn Tpeiin. JoroBop DA-261-18 ot 02.08.18 noT 4.
Cpok pmewictBust  nmoroBopa 20.09.2018. Jlunensuss 1o
30.06.2020.
IIpumopckuit  kpaii, 1. | 1) IBM SPSS Statistics Premium Campus Edition. [TocTaBuuk
BianuBocTok, 3AO IIpornoctuueckue pewenud. Joroop DA-442-15 ot
DpyH3eHCKUH P-H,118.01.16 mor 5. Cpox peiictus norosopa 30.06.2016.
Pycckut  OctpoB, yiL.

Asixe 1., a. 10, kopnyc D,

ayn. D 547, Vwuebnas
ayIUTOpPHUS ISt
IPOBEICHUS 3aHITUN
JEKIIMOHHOTO,
PaKTUYECKOTr0 U
CEeMHHAPCKOTO THTIA,
IPYNIOBBIX u
WHIUBUIYaIbHBIX
KOHCYJIbTAIMiA, TEKYIIETO
KOHTPOJIS u
IIPOMEKYTOUHON
aTTeCTallHH.

Jlunensus 6eccpoyHo.

2) SolidWorks Campus 500. IloctaBmuk Comun Bopkc P.
Horosop 15-04-101 ot 23.12.2015. Cpok neicTBHs OTrOBOpa
15.03.2016. JIuuensus 6eccpouHo.

3) ACKOH Kowmmnac 3D v17. IlocraBumk HaBukom. Jloroop
15-03-53  or 20.12.2015. Cpox JI0TOBOpa
31.12.2015. Jlunen3us 6eccpoyHo.

4) MathCad Education Universety Edition. [ToctaBmmk Codt
Jlaitn Tpeiin. [Horosop 15-03-49 ot 02.12.2015. Cpox
neiictBus norosopa 30.11.2015. JIunensus 6eccpoyHo.

5) Corel Academic Site. IloctaBmuk Codt Jlaitn Tpetin.
Horosop DA-442-15 ot 18.01.16 nor 4. Cpox neicTBus
noroopa 30.06.2016. JInuensus 3akonuriiacsk 28.01.2019.

6) Microsoft Office, Microsoft Visual Studio. IlocraBmmk
Codr Jlaitn Tpeiia. HoroBop DA-261-18 ot 02.08.18 not 4.
Cpok pnedictBust noroopa 20.09.2018. Jlunensuss 10
30.06.2020.

NEeNCTBUSA
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[Ipumopckuii  kpaii, T.
BragnBocTok,

DOpyH3EHCKUI p-H,
Pycckuit  OctpoB,  yi.

Asikc n., 1. 10, kopnyc D,

1) IBM SPSS Statistics Premium Campus Edition. IloctaBmuk
3AO IlporHoctuueckue pemenud. Jlorosop DA-442-15 ot
18.01.16 nor 5. Cpok pnelictBus porosopa 30.06.2016.
Jluuensus 6eccpoyHo.

2) SolidWorks Campus 500. IToctaBmuk Comma Bopkc P.

ayn. D 817, VYwuebnas

ayAUTOPHS mnsa | Aorosop 15-04-101 or 23.12.2015. Cpok neiicTBust 10roBopa

POBEICHUS saastuii | 15.03.2016. JIuuensus 6eccpodHo.

JEKIMOHHOTO, 3) ACKOH Kowmmnac 3D v17. IlocraBumk HaBukom. Jloroop

IIPaKTHIECKOro H115-03-53 or 20.12.2015. Cpok pneicTBuUsi AOrOBOpa

CCMHHApCKOro THIA, | 31.12.2015. JInnensus 6eccpodHo.

TPYIHOBbIX 1 4) MathCad Education Universety Edition. IToctaBmmk Codt

WHIUBUIYaJIbHBIX

KOHCYJBTAIHH, TEKYIIEro Jlaitn  Tpeitn. Horosop 15-03-49 or 02.12.2015. Cpox

KOHTPOIIS u | AevictBus norosopa 30.11.2015. Jlunen3us 6eccpoyHo.

IIPOMEXYTOUYHON 5) Corel Academic Site. IlocraBmuk Codt Jlaitn Tpeiin.

aTTecTaluu. Horoop DA-442-15 ot 18.01.16 nor 4. Cpok neiicTBus

CrienuanusupoBaHHas norosopa 30.06.2016. Juuensus 3akonumiack 28.01.2019.

J(‘I)agg)paTopHﬂ Kagenpsr 6) Microsoft Office, Microsoft Visual Studio. ITocraBmuk
Cor Jlaitn Tpeiin. JoroBop DA-261-18 ot 02.08.18 noT 4.
Cpok pmewictBust  nmoroBopa 20.09.2018. Jlunensuss 1o
30.06.2020.

IIpumopckuit  kpaii, 1. | 1) IBM SPSS Statistics Premium Campus Edition. [TocTaBuuk

BianuBocTok, 3AO IIpornoctuueckue pewenud. Joroop DA-442-15 ot

q)pyH%uHCKHﬁ P-H,118.01.16 mor 5. Cpox peiictus norosopa 30.06.2016.

Pycckuii  Octpos,  yi. JIutieHn3us 6eccpoyHo.

Asixe 1., 1. 10, kopnyc D, )

ay. D 744, 2) SolidWorks Campus 500. IlTocraBmmk Comun Bopkc P.

CleLUaNN3UpOBAHHAs Horosop 15-04-101 ot 23.12.2015. Cpoxk aeiicTBus 10roBopa

na6oparopus  kademapsr | 15.03.2016. Jlnnensus 6eccpouno.

0D. Vuebnas | 3) ACKOH Kowmmac 3D v17. IMocraBmuk HaBukom. JloroBop

aynuTopus Hﬂf 15-03-53  or 20.12.2015. Cpox nae#cTBUS  J0OroBopa

HPOBCACHUS SamwiTHN | 31 12 2015. JInnensus 6eccpodHo.

JICKITORHOTO, 4) MathCad Education Universety Edition. IToctaBmuk Codr

MPAKTUIECKOTO U

CeMHHAPCKOTO THma, Jlaitn Tpeiin. [Horosop 15-03-49 ot 02.12.2015. Cpox

IPYIIOBBIX u | AewictBus nqorosopa 30.11.2015. JIuuensus 6eccpodHo.

WHIUBUTYAJTbHBIX 5) Corel Academic Site. IloctaBmuk Codt Jlaitn Tpetin.

KOHCYJIbTAllMH, TEKYIIero | Jlorosop DA-442-15 or 18.01.16 nor 4. Cpok jelcTBHs

KOHTPOJIA 5 1 | norosopa 30.06.2016. JInuensus 3akorumnaacsk 28.01.2019.

TIPOMEHYTOTHON 6) Microsoft Office, Microsoft Visual Studio. IlocraBmmk

aTTeCTallUU.

Codr Jlaitn Tpeiia. HoroBop DA-261-18 ot 02.08.18 not 4.
Cpok pnedictBus  poroBopa 20.09.2018. Jluuensus 10
30.06.2020.
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IIpumopckuii  kpaii, 1. | 1) IBM SPSS Statistics Premium Campus Edition. [TocTaBuiuk
Branusoctok, 3AO IlporHoctuueckue pemenud. Jlorosop DA-442-15 ot
Dpynsenckuit P-H,118.01.16 mor 5. Cpox neiictBus morosopa 30.06.2016.
Pycckuit  OctpoB,  yi.

Asikc n., 1. 10, kopnyc D,
ayn. D 654/752, Yuebnas

Jluuensus 6eccpodHo.
2) SolidWorks Campus 500. IToctaBmuk Cosmmn Bopkc P.
Horosop 15-04-101 ot 23.12.2015. Cpoxk neicTBUS I0roBOpa

ayauTopus s
HPOBEICHUS 3ansTuit | 15.03.2016. JInuensus 6eccpouHo.

JEKIMOHHOTO, 3) ACKOH Kowmmnac 3D v17. IlocraBumk HaBukom. Jloroop
IIPAKTHICCKOTO H115-03-53 or 20.12.2015. Cpox pgelictBUg  J0roBopa
CCMHHApCKOTO THIA, | 31.12.2015. JTunensus 6eccpouHo.

TPYHIIOBHIX 1 4) MathCad Education Universety Edition. IToctaBmuk Codt
WH/IUBUIYaJIbHBIX . .

KOHCYJBTAIHH, TEKYIIEro Jlaitn Tpeitn. Horosop 15-03-49 ot 02.12.2015. Cpox
KOHTPOJISL u | AevictBus norosopa 30.11.2015. Jlunen3us 6eccpoyHo.
IIPOMEKYTOUHOM 5) Corel Academic Site. IlocraBmuk Codt Jlaitn Tpeiin.
aTTecTaluu. Horoop DA-442-15 ot 18.01.16 nor 4. Cpox neiicTBus

noroopa 30.06.2016. JIuuensus 3akonumiiacsk 28.01.2019.

6) Microsoft Office, Microsoft Visual Studio. ITocraBmuk
Cor Jlaitn Tpeiin. JoroBop DA-261-18 ot 02.08.18 noT 4.
Cpok  nemcTBHs 20.09.2018. pi ()
30.06.2020.

JIOroBOpa JInuensus

V. METOJUYECKHE YKA3AHHUA 11O OCBOEHHIO

JUCHUIIJINHBI
IIpu n3ydyenun aucuuIIMHbl «Puszukay pasBuBaercs: komnereHus OITK-1.
N3yyeHne IUCUMIIMHBI OPEIOJAraeT MOCTYNATEeIbHbIM MOAXO0A IO MPUHIHITY
YCII0KHEHUS OT 3HAKOMCTBA C TEOPUEN U PACCMOTPEHUS MPAKTUYECKUX TPUMEPOB,
JI0 CaMOCTOATEIBHOTO W3YYEHUSI JUCIUILIMHBL.

Kpatkuit kypc Jsekuud 1o

JTUCUUIUIMHE MpeacTaBieH B uHpopmaimonHoi cucreme Blackboard.

[Ipn n3ydeHUM OUCHUILUIMHBI OCYLIECTBIAIOTCA TEKYILIUHM, MPOMEXYTOUHBIN

1 UTOTOBBIN KOHTPOJIb 11O JUCITUILINHEC.

Texymmit xkoHTpons (TK) ocHoBaH Ha ycTHOM ompoce pa3 B HENEIIo.

OcnoBHass 1nenb TK: cBoeBpeMeHHass OLEHKa YCIEBAEMOCTH CTYJEHTOB,
noOyxaatoniasi MUX padoTaTb PaBHOMEPHO, HUCKIIOYas Majble 3arpy3Kd WIU

NEPETPYy3KH B TEUEHUE CEMECTpA.

[TpomexxyTounsiii kKoHTpOb (IIK) — ocymectBisiercs B popme pyOeKHBIX
KOHTpobHBIX paboT (PKP). M TtectupoBanus no pasznenam. Lens [TK: moOyauth
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CTYJACHTOB OTYHMTAThCA 32 YCBOCHHE pa3leia AUCUUIUIMHBI HAKOMUTEJIbHBIM
o0Opa3oM, T.e. CHauaia 3a MEpPBBIH, 3aTeM 3a BTOPOM pa3fenbl Kypca. Y CIelHoe
Hanucanue PKP no3BosisieT CTyJeHTY pacCUMTBIBATh HA BBICTABIECHUE JTOCPOYHOM
HK3aMEHAITMOHHOM OIEHKH. 3a UK 00ydeHus mpeaycMmoTpero 6 PKP u 6 ceancon

TCCTUPOBAHMU.

Utoroseiit koHTposs mo aucummuimHe (MKJI) - »To mpoBepka ypoBHs
Y4€OHBIX JOCTHKEHUW CTYACHTOB MO BCEH IUCHUIUIMHE 3a cemecTp. Dopmbl
KOHTpoJisi: 3aueT. [IpoBoauTcss TpaaulMOHHBIM crocoboMm. Ilens wuTOrOBOrO
KOHTpOJISi: TMpOBEpKa 0a30BBIX 3HAHUM NUCIUIUIMHBI, TOJYYEHHBIX TIpU €€
W3YYEHUM, JOCTATOYHBIX A TMOCJIEAYIIIero oOyudeHuss u  Oynayuiei

poheCCUOHAIBHON JIeATEIIBHOCTH.

VII. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
TV CHMUTLIAHBI

IIpumopckuii  kpaii, r. Biagusoctok, | [Iomemenne YKOMILUIEKTOBAHO
OpyH3eHckuid p-H, Pycckuit OcTpoB, yi. | clelUaau3upoBaHHON ydyeOHOW Mebemnbro
Asxc m., . 10, kopnyc D, ayn. D 549, | (mocagounsix mect — 208)

Komnbrotepusiit  knace, ayautopust s | OGopyaoBaHue:

MPOBEICHUS 3aHATHU JIEKIIMOHHOTO, | "MynbTUMEANITHOE 000y I0BAHKE:
NPaKTUYECKOI0 M  CEeMHMHApCKOro Tuma, | DkpaH npoekiuoHHbIH Projecta Elpro Large
rPYHIOBBIX u nnauBuayanbHbix | Electrol, 500x316 cm, pa3mep paboueit
KOHCYJIbTAllMi, TeKyllero KoHTpossa | | obmactu 490x306

IPOMEKYTOUHOM aTTeCcTaluu JoxymenT-kamepa Avervision CP 355 AF
MyneTumenuiiabii - npoexktop  Panasonic
PT-DZ110XE, 10 600 ANSI Lumen,
1920x1200

CereBas Bugeokamepa Multipix MP-HD718
KK-manens 47", Full HD, LG M4716

CCBA
KK-manens 42", Full HD, LG M4214
CCBA
KK-manens 42", Full HD, LG M4214
CCBA"
Hocka ayAUTOpHas, MEPEHOCHOM

KoMIbtoTep (HOyTOYK Lenovo) ¢ cymkoi —
1 .
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[Ipumopckuii  kpail, T1. BiaguBocToK,
@®pyn3eHckuil p-H, Pycckmii Octpos, yiI.
Asixc ., n. 10, xopnyc D, ayn. D 547,
YyeOHass aygutopust Ui TPOBEACHHUS
3aHATUN JIEKIMOHHOIO, IPAaKTHYECKOro U
CEeMHUHApPCKOI0  THUMa,  TPYNNOBBIX U
WHJUBUIyaJIbHBIX KOHCYJIbTallMM, TEKYLIETO
KOHTPOJIA U TPOMEKYTOUHON aTTECTAIUH.

ITomemmenue YKOMILIEKTOBAHO
CIEIUAIM3UPOBAaHHON y4eOHOW Mebemnbio
(mocamo4HbBIX MeCT — 26)

ObopynoBanue:

"MynbTUMEANITHOE 000y I0BaHKE:

DkpaH mpoeknuoHHbIH ScreenLine Trim
White Ice 50 cm dyepHas kaiimMa CBepXxy,
pa3mep paboueit obmactu 236x147 cm
Hoxyment-kamepa Avervision CP355AF
KK-manens 47", Full HD, LG M4716
CCBA

MynbeTuMeauiinelii - ipoektop  Mitsubishi
EW330U, 3000 ANSI Lumen, 1280x800

CereBas Buaeokamepa Multipix MP-
HD718"
Hocka ayAUTOpHas, MIEPEHOCHOU

KoMmIbioTep (HOyTOykK Lenovo) ¢ cymkoii —
1 .

[Ipumopckuii  kpait, 1. BiaauBocToK,
@®pyn3eHckuil p-H, Pycckuii Octpos, yiI
Asxc n., a. 10, kopnyc D, ayn. D 817,
YyeOHass ayguropust Ui TPOBEACHHS
3aHATUNA JIEKIIMOHHOTO, MPAKTHYECKOro U
CEeMHUHApPCKOTO0  THMa,  TPYNNOBBIX U
WHIUBUAYAIbHBIX KOHCYJIBTALUN, TEKYIIETro
KOHTPOJIA U IPOMEKYTOUHON aTTECTAIUH.
Crneunanu3upoBaHHas naboparopust
kadenper OOD

[Tomemenue YKOMILIEKTOBAHO
CHeUaln3upOoBaHHON y4eOHOM Mebenbio
(mocamounbix mecT — 10-14)
O6opynoBanue:

JlaGopaTtopnoe o0opynoBaHuE TUTS
NpOBEeICHUS (PU3UUECKUX MPAKTUKYMOB IO
AIIEKTPUYECTBY U MAarHETUZMY
MynsTUMEIHITHOE 000pyTOBaHHE:
Joxyment-kamepa Avervision CP355AF
MynbpTuMeauiinbelid  ipoekTop, Mitsubishi
EW330U, 3000 ANSI Lumen, 1280x800
KK-manenn 47", Full HD,
M4716CCBA

CereBas Bugeokamepa Multipix MP-HD718
Okpan mnpoekiuoHHbii ScreenLine Trim
White Ice, 50 cM uepHas kaiima cBepxy,
pa3mep paboueit obmactu 236x147 cm
Hocka ayJIUTOpHas, NIEPEHOCHOM
KoMmIibtoTep (HOyTOYK Lenovo) ¢ cymkoit —
1 .

LG

IIpumopckuit  kpaii, Tr. BiaguBocToK,
O®pyH3eHckuil p-H, Pycckuii Octpos, yiI.
Asxc n., a. 10, kopnyc D, ayn. D 744,

CHEeLMATU3UPOBAHHAS nabopaTopus
kapeaper OOD. VYyeOHast ayauropus UIs
MIPOBECHUS 3aHSATUN JIEKLIIMOHHOT O,
IIPAKTUYECKOTO M CEMHHApPCKOro  THIIA,
IPYHIOBBIX u WHIUBUAYAIbHbBIX
KOHCYJIbTallUi, TEKYIIEro KOHTPOJII U

IIPOMEXKYTOUYHOM aTTECTALUN.

[Tomerienue YKOMILUIEKTOBAHO
CHeUaln3UpOBaHHON y4eOHOM Mebenbio
(mocamounbix mecT — 10-14)
ObopynoBanue:

"JIabopaTopHoe o0opyoBaHue JUISL
NPOBEICHUST (PU3UIECKUX MPAKTUKYMOB IO
OITUKE M aTOMHOM (hu3uke
MynbTuMennitHOE 000pyI0BaHKE:
Jokyment-kamepa Avervision CP355AF
MynsTuMenuiiHbIil  poektop, Mitsubishi
EW330U, 3000 ANSI Lumen, 1280x800
KK-namenr  47"", Full HD,
M4716CCBA

CereBas Bugeokamepa Multipix MP-HD718

LG
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DkpaH mnpoeknuoHHb Screenline Trim
White Ice, 50 cm yepHas kaiima cBepxy,
pasmep paboueii obmactu 236x147 cm"
Hocka ayJAUTOpHas, [IEPEHOCHOM
KoMmIbtoTep (HOyTOYK Lenovo) ¢ cymkoit —
1 mr.

IIpumopckuit  kpaii, Tr. BiaguBocTok,
®pyH3eHckuit p-H, Pycckuit OcTpoB, yiI.
Asike 1., 1. 10, kopnyc D, ayn. D 654/752,
YueOHast ayautopus Al [POBEICHUS
3aHATUH JIEKLIMOHHOIO, MPaKTUYECKOro H
CEMUHApCKOr0  THUMa,  [PYNINOBBIX U
VHAMBUAYaAJIbHBIX KOHCYJIbTALUH, TEKYLIEro
KOHTPOJIA U TPOMEKYTOUYHON aTTECTALUU.

[Tomewmenne YKOMIUIEKTOBAaHO
CIICUATIM3UPOBAHHON y4eOHOU MeOenbro
(mocamounbix mecT — 90)

ObopynoBanue:

"MynbTUMEANITHOE 000y I0BAHKE:

Okpan npoekunoHHbIl Projecta Elpro Large
Electron, 500x316 cMm, pa3smep paboueit
obnactu 490x306

Joxyment-kamepa Avervision CP 355 AF
Mynberumenuiiaelid  nipoektop  Panasonic
PT-DZ110XE, 10 600 ANSI Lumen,
1920x1200

Cereas Buneokamepa Multipix MP-HD718
KK-manens 47", Full HD, LG M4716
CCBA

KK-manens 42", Full HD, LG M4214
CCBA

KK-manens 42", Full HD, LG M4214
CCBA"

Hocka ayJIuTOpHAs, MEPEHOCHOU
KoMmIbioTep (HOyTOYK Lenovo) ¢ cymkoi —
1 .
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IIpunoxenue 1

MHWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPAIIN
denepanbHOE rOCy1TapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHE
BBICIIIETO 00Pa30BaHUs

«/lanbHeBoCTOUYHBI (pegepabHblii yHHBepcuTeT ([IBDY)
LIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECIHHEYEHUE CAMOCTOSATEJBHOM
PABOTBI OBYUYAIOLINXCA
N0 JUCHUILIUHE «DU3HUKa»
Hanpasaenue noarorosku 10.03.01 Mudopmanuonnasi 6€3011acHOCTb
(KommuiekcHas 3amura 00beKTOB HHGOPMATU3AIUH )
dopMa NOATOTOBKYU 0YHASA

BaaauBocTok
2019
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IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH PadOThI MO AMCHMILIMHE

Bu IIpumepHBIE HOPMEI
No JaTa/ cpoku ! . pHuMEp p
CaMOCTOSITEILHOMN BpEMEHHU Ha dopma KOHTPOJIA
/1 BBITIOJIHEHUS
paboThI BBITIOJIHCHUE
IIepBas yacTh Kypca
1 1-18 Henens ITonroroska K | 90 gyac [1P-6, IIP-7, OVY-1,
ceMecTpa
p pPyOEKHBIM u ovy-2
WUTOTOBBIM paboTam
2 | Ceccusa ITonroroBka k 36 gac Ok3aMeH
9K3aMEHY
Bropas gacts Kypca
1 1-18 Henens ITonroroska K | 112 gac [1P-6, IIP-7, OVY-1,
ceMecTpa
P pyOeKHBIM U oVv-2
WUTOTOBBIM paboTam
2 | Ceccus IloaroroBka k 54 yac OK3aMeH
JK3aMEHY
CamocroaTenpHasd pa60Ta CTYyACHTOB BKJIIOYACT:
® OCBOCHHC JICKHMOHHOI'O MaTcpualia,
¢ JIOATOTOBKY K POJICBBIM urpa, HN3y4CHUA OCHOBHBEIX 3dKOHOB

MH(OPMAIMOHHOW O€301TaCHOCTH.
BBITIOJTHEHUE WHINBUAYATBHOTO JOMAITHETO 3a/1aHNS;
ogopMmIIeHHE BBIMOJIHEHHOTO MHANBUIyaJIbHOTO JIOMAIIIHETO 3a/IaHus;

IIOATOTOBKY K 3alIUTC BBIIOJHCHHOIO HWHIAWBUAYAJIBHOI'O JOMAIIHCTO

3aaHus.

B otuer o WHAWBUAYAJIbHOMY JOMAIIHEMY 3a1aHUIO TOJIZKHBI BXOAWUTD!:

1) YcnoBus 3a1au (KOHKpPETHOE 3aJJaHUE BbIIAE€TCSI MPEMOIaBaTENIEM );

2) CornacoBaHHe€ C MPENOAABATEIEM BBINOJIHEHHOTO IOMAIITHETO 3aJaHus;

3) BeicTyuienue nepesa ayIuTOpueH.

CamocrosTenpHas pa60Ta CTYACHTOB II0 JUCHUIINIMHC CKJIAAbIBACTCA U3

BpPCMCHHU, HCO6XO)II/IMOFO AJIs1 OCBOCHHUSA JICKHMOHHOT'O MaTtcpuralia, OCBOCHUSA H
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COBCPIICHCTBOBAHWA HABBLIKOB PCHICHWA 3aJa4 KW BPCMCHH BbIIIOJIHCHUA U

o opMIICHUST HHANBUYATBHOTO JOMAIITHETO 3aaHUsI.

33,[[3‘1](1, BKIIIOUCHHBIC B CaMOCTOATCJIIBHBIC pa6OTBI, OPHUCHTHUPOBAHBI Ha
BBIABJICHUC CTCIICHW BJIAJICHUA CTYIACHTOM TEXHUKOM PCUICHUA THUIIOBBIX 3aaadd,
YMCHUA HaAXOAWUTb HY)KHl)Iﬁ MCTOA PpCHICHUA H YBCPCHHO IIPUMCHATH €TI0 B

yCIIOBUSIX Je(ULIUTa BPEMEHHU.
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IIpunoxenue 2

MHWHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHMS POCCHUIICKON ®EJEPALINN
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENEHOE YUPEKICHHE
BBICITIETO 0Opa30BaHUs

«JlanbHeBOCTOUHBIH (enepanbHbIil yHHBepcuTe ([[BOY)
IIKOJIA ECTECTBEHHBIX HAYK

®OH/I OHEHOYHbLIX CPEJACTB
N0 JUCHUILIHHE «DU3HUKa)»
Hanpasaenue nmoarorosku 10.03.01 Mudopmanuonnasi 6€3011acHOCTb
(KommuiekcHas 3amura 00beKTOB HHGOPMATHU3AIUH )
dopMa NOATOTOBKH 0OYHASA

BiaaaguBocTok
2019
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IHacnopt GoHaa OLIEHOYHBIX CPEACTB

Kon u popmyuposka
KOMIIeTeHIIUH

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI

OIIK-1 CITOCOOHOCTBIO
aHATM3UPOBaTh (HU3NYECKHE
SBJICHUS W TPOIECCHI JUIS
pelieHus
npodecCHoHaIbHBIX 3a1a4

3Haer

OCHOBHbIE  (U3WYECKHE SBJICHHS M  3aKOHBL, HUX
OIKCHIBAIOIINE, COBPEMEHHBIN (PU3UKO-MAaTEMATUIECKUNA
ammapar, oubnuorpaduaeckue HUCTOYHHUKH u
WH(OPMAIIMOHHO- KOMMYHUKAIIMOHHBIC TEXHOJIOTHH IS
MMOMCKA HEOOXO0IUMOM MH(POPMAITHHI

VYwmeer

pemiath CTaHAApTHBIE 3aJadd 1O (U3MKE, TPOBOIAHUTH
Hay4HbIE UCCIIeI0BaHMS, BBISIBIISATh
€CTECTBCHHOHAYYHYIO CYLIHOCTb npoOiem,
BO3HUKAIOIIUX B X0JI€ IPOHECCHOHATIBHO

Bnaneer

HaBbIKaMU paboThI c oubimorpadudeckumMu
HCTOYHHKAMH; COBPEMEHHBIM (DHU3NKO-MaTeMaTHYEeCKUM
armaparom, HaBBIKAMU IIPOBEICHUS HAYyYHO-
UCCIIEI0BATEIbCKOM paboThI

KoHTpoJb nocTukenus mejieid Kypca

K K OneHoYHbIE CPEACTBA -
No OHTPOJIUPYEMBIC OJIbI M DTAIIbI HAMMCHOBAHIC
W pazziesbl / TeMbI (dhopMHUpOBaHHS
TUCIIAILINHEI KOMIIETEHIINI TEKyIHH NpOMEKYTOHAA
KOHTPOJIb arTrecranus
OIIK-1 (3HaeT OVv-1, I1P-7
DK3aMeHaIMOHHBIE
1 IlepBas gacth Kypca -
P P ymeer IP-6 BOIPOCHI 4.1
BIIaJICET oy-2
OIIK-1 (3HaeT OoVv-1, I1P-7
DK3aMeHAITMOHHBIC
2 Bropas gacte kypca -
p yp yMmecT T1P-6 BOITPOCHI 4.2
BIIaJICET oy-2

JK3aMeHAlUMOHHbIE BONPOCHI 4.1

1. ®u3uka Kak Hayka. Meroasl ¢pusznueckoro uccienopanus. duszuka u

ecTeCTBeHHbIC HayKu. Ponb ¢u3uku B Hayke, TeXHUKE, oOpa3zoBaHun. CTpyKTypa

W 3a71a4¥ Kypca (pu3ukm.

2. Mexannueckoe

JABUXCHHUC. OcHOBHBIC KHHEMATHYCCKUC

xapakTepucTuku M.T. Ilepemenienue, CKOpoCTb, HOPMAJbHOE U TAHTCHIMAIBHOE

YCKOPEHUS YaCTHUIbl NPU KPUBOJMHEMHOM JBHKEHUU. BpamarenbHOE IBUXKEHUE

M.T.
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3. 3akonsl  Hprotona.  IlpuHmmn — oTtHocuTenbHOCcTH — ['anmumnes.
[Ipeobpa3zoBanue [Nammnes. Knaccuueckuii 3akoH ciokeHus ckopocteil Ilepbrit
3akoH HproToHa. IloHsTHE WHEpHUAIBHOUW cucTEMbI oTcyera. Macca. Bropou
3akoH Hprotona. Mnyinbec tena. YpaBHeHue ABvkeHus. Tpetuit 3akoH HerotoHa.
OcHoBHas 3a/1a4ya JUHAMHUKHU M.T..

4. 3aKOH COXpaHEHHUs HMIYJIbca U €r0 NMPUMEHEHUE. 3aKOH IBUKECHHS
LIEHTpa MHEpLUHH. PeakTUBHOE NBIKEHHE.

5.  Pabora. Momnocts. Kunernueckas W TOTEHIMAIbHAS HHEPTUS.
[ToTennmanbHas sHeprus ynpyroctu. [loreHunansHas sHeprust TaroreHus. CBA3b
MMOTEHIUAJIBHOW CUJIbI C MTOTEHIHAIIBHOW SHEPIUEN. 3aKOH COXPaHEHUs SHEPIUU B
MexaHuke. KoHCepBaTUBHBIE M JUCCUIIATUBHBIE CUCTEMBI. BHYTpEHHS SHEPIrUs.
OO01epu3nyecknii 3aK0H COXpaHEHUS! YHEPTUU.

6. MoOMEHT cWwiIbl M MOMEHT HHEPUUM TejJa OTHOCUTEIBHO OCH.
YpaBHEeHUE ABUKEHU Tela, BPAIIAIOIIEr0Cs BOKPYT HEIIOABUKHOMN OCH.

7. MomeHT wumMIynbca. 3aKOH COXpPAaHEHUS MOMEHTa HMMITYJIbCa.
JIBukeHue B LIEHTpaJIbHOM Mosie. PaboTa, MOIIHOCTh, KUHETUYECKAsl SHEPTUS NpU
BpAIlaTEIIbHOM JIBUKECHUU.

8. Cneunanbhass Teopus otHocutenbHocT (CTO). Iloctynatsl
OiinmreitHa. OcHOBHBbIE KMHEMaTtnueckue cienctsus. [lonstue o nuHamuke CTO.
OCHOBHOW 3aKOH PENSATUBUCTCKOW JIWHAMUKH. OHEPTHUS B PEISITUBUCTCKON
JTUHAMUKE. DHEPrus MoKosl.

9.  Heunepunanbhbsle cuctembl oTcuera. CUibl HHEPLHH.

10.  Vnopyroe Tteno. Ynpyrue aedopManuu v HampsbkeHus. 3akoH ['yka.
Jnarpamma Hanpspkenuit. [Imactuueckue nedopmaruu. [penen npodHocTy.

11. OcuoBurle nosokeanas MKT. Moaens naeanpHoro rasa. OCHOBHOE
YPaBHEHHUE  MOJICKYJADHO-KMHETUYECKOW TEOPUU. YPABHEHHE  COCTOSIHUSA
UJEAIBHOIO ra3a. 3aKOHbI HEATbHBIX T'a30B.

12. WpeanvHblii Ta3 B cwioBoM mnoJie. Pacnpenenenue boibiMana.
bapomerpuueckast  ¢opmyna. MakcBeIOBCKOE  pacHpelesieHHe  MOJIEKYII

UJICAJIbHOTO ra3a 1o ckopoctsiM. OnsiT [ TepHa.
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13. TlepBoe Hauano TepMoAuMHAMHUKU. BHyTpeHHss sneprus. PaboTa raza
npu u3MeHeHuu ero obwema. Temmora. Temmoemkocts. IIpuMeHneHme mepBOTO
Hayaja TEpMOJMHAMUKH K U30MpPOLIECCaM.

14.  Bropoe Hawano tepmonumHamuiku. TersoBble Mammubl. [ukn Kapho.
OnTponus. CTaTHCTUYECKUHA CMBICI BTOPOrO Hadajga TEPMOAMHAMUKU. OHTPOIHUSA
KaK KOJIMYECTBEHHAs Mepa CTPEMJICHUS OT MOPSAAKAa K XAaOTUYHOCTH B COCTOSIHUU
TEIUIOBOrO paBHOBECHS. I [puHIIMT BO3pacTaHusl 3HTPOIIUHU OTKPBITON CUCTEMBI.

15. Tsepasie Tena. CTpoeHUE KPUCTAIUIMYECKUX M aMOP(HBIX TBEPIbIX
ten. Kpucramnnueckue pemetku. Tumbl kpuctamioB. [ledekTsl KpucTaminieckon
pemieTku. TemIoéMKOCTh KPUCTAILIOB

16. ®a3pl u ycnoBus paBHoBecusa ¢a3. JluarpaMma COCTOSIHMSL.
Wcnapenue, cyonumanus, miaBjieHue. da3oBbie Mepexobl MEPBOrO0 U BTOPOTO
pona. Ypasuenue Kianelipona - Kitayznyca

17. Dnektpocratuka. DJIEKTPUUECKUHN 3apsai. 3aKOH COXpPaHEHHS 3apsja.
3akoH Kynona. HanpsokeHHOCTE M TOTEHIMAN  AEKTpUYecKoro nosst. [IpuHiumn
CYNEPIO3ULIAH.

18. Teopema Octporpaackoro — l'aycca misi mojas B BakKyyMe U €€
npuMeHeHue. [lone paBHOMEpPHO 3apsiKEHHBIX TeJ: HUTH (IMJIMHJpPA), TUIOCKOCTH,
cdepsl, mapa.

19.  [wonextpuxku. llomsgpuzanmss ausnexkTpukoB. Iloaspu3oBaHHOCTS,
JUAJIEKTPUYECKass  BOCIPUUMYHMBOCTb,  AMDJIEKTPUYECKAs]  IPOHULIAEMOCTH
BEIIECTBA. BEKTOp  BJEKTPUYECKOTO CMENIEeHHWs, U HX CBS3b C BEKTOPOM
NoJsIprU30BaHHOCTU. Teopema ['aycca 1yist o B AUDIEKTPUKE.

20. IIpoBOAHMKM B DJJEKTPOCTATUYECKOM IIOJIE. DJIEKTPOEMKOCTh
npoBoiHNKA. KOHIEHCATOPBI.

21. DHeprus 3apspDKEHHOTO  MPOBOJAHMKA. JHEPTHUsl  3apsHKEHHOTO
KOHJIGHCAaTOpa. DHEPTrus IeKTpudeckoro moiisg. O6beMHasi IIIOTHOCTb SHEPTHH.

JK3aMEeHAIMOHHBIE BONPOCHI 4.2
1. Onektpuueckuii  Tok. 3akoHsl Owma wu  Jxoymsa—Jlenna B

muddepeHnuanbHOi U UHTErpadbHOM (GopMax, U WX OOOCHOBAaHUE C TO3UIUN
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KJIACCUYECKOM  TEOpUU  BJIEKTPONPOBOAHOCTH  MeTauioB.  CompOTUBIEHUE
npoBoaHuka. [locimenoBarenbHOE U MApAIIIENbHOE COETUHEHNE COIPOTUBIICHUM.

2. VYcnoBus cymectBoBanust Toka. Ctoponnue cuibl. J.J[.C. 3akon Oma
JUIsL HEOJHOPOAHOTO ydacTka nenu. 3akoH Oma juist 3aMkHyTo#l wenu. [IpaBuna
Kupxroda 151 pacuera pa3BeTBICHHbBIX LIECTIEH.

3. MarautHoe mose. MarauTtHas UHAYKUOMS. JIMHAM  MarHUTHOW
uHAyKIuu. 3akoH buo—CaBapa—Jlamnaca. HanpsskeHHOCTP MarHUTHOTO — IOJIA.
[MupKyssanuys BEKTOpa MarHUTHOW MHAYKUUHU. [lomst BUXpEBbIE U NMOTCHIMAIBHBIE.
[loTok BexkTOpa MarHMTHOM MHAYKIMH. Teopema ['aycca juisi MAarHUTHOTO TOJIA B
BaKyyMe.

4. CuioBoe nericteue MarHuTHoro nosis. Cwia Ammepa, cuiia JlopeHna.
PaboTa no nepemenieHuto NpoBOJHMUKA U KOHTYpa C TOKOM B MAarHUTHOM MOJIE.

5. DIeKTpoMarHuTHas MHAYKIMS. 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUU.
O JA.C. mHOyKUMM B JABWXKYIIMXCS W HENOJBMKHBIX NPOBOAHMKAX. lIpuHImn
JEHUCTBUS T€HEPATOPOB MEPEMEHHOIO TOKA.

6.  MHAOYKTUBHOCTH KOHTypa. MHIYKTUBHOCTH cOJE€HOMAA. SIBieHue
camomHaykuuu. J.J[.C. camonnaykuuu. MarauTtHas 3Heprus Toka. [1moTHOCT
HHEPIrUY MarHUTHOTO MOJIS.

7. MarnutHbie cBoicTBa BemiecTBa. OpOuTanbHbE U CIIMHOBBIC
MarHUTHbIE MOMEHTBI JJIEKTpOHOB. HaMarHuuuBaHuEe TapaMarHeTUKOB U
JuaMarHeTukoB. HaMarumyeHHOCTh. MarunTHass BOCIIPUMMYUBOCTD U MarHUTHAas
IIPOHUIIAEMOCTh BemecTBa.  PEppOMAarHeTMKM M HUX CBOMCTBA. JloMeHHas
CTPYKTypa. MarHuTHbIN T'MCTEPE3UC.

8.  dusnueckue OCHOBBI TeOopuu MakcBemia i 3JIEKTPOMarHUTHOIO
noJis. 3aKOH 3JIEKTPOMarHUTHOW WHAYKIMU B ¢dopme Makcpemna. Buxpesoe
AIIEKTPUYECKOE ToJie. 3aKOH MOJIHOro Toka B popme Makcsemna. Tok cMmelieHus.
Cucrema ypaBHeHuid MakcBeia.

9. CBoOoHbIE MeXaHWYecKue KosiebaHus 0e3 TpPeHHs W MPU HaAJTUUHUU
TpeHus.  Ymopyras u kBasuynpyras cuwia. Juddepennmanbubie ypaBHEHUs

ABUIKCHUA IIPYKHHHOI'O MassTHHUKa C TPCHUCM H oe3 TPECHHUA M HX PCIICHHUA.
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AMIUIMTYAQ, KpyroBasi 4acToTa, a3a rapMmoHundeckoro konedanus. Koadpdumment
3aryxanus. Jlorapudpmuaeckuii gekpement. JloopotHocTs. [lepuon 3aTyxarommx
KOJICOaHMIA.

10. BpIHYXZIEHHBIE MEXaHHYECKHE KOJIEOaHUsI OCHMIUIITOpA TOA
JIEUCTBUEM BHEIIHEW CHHycouIanbHOU cuiibl. Juddepennnanboe ypaBHEHHE U
ero peiieHue. AMILIUTY/a U (a3a BRIHYKICHHBIX KoieOanuii. Pesonanc.

11. BbIHyX/JeHHBIE AJIEKTPOMAarHuTHbIE KoJjieOaHus. llepemMeHHBI TOK.
YacToTHBIE 3aBUCUMOCTH aMILUIUTYJ TOKa, HAPSLKEHUM, ciBUra (pa3 Mexay TOKOM
U HaIpsHKEHUEM.

12.  BonnoBoe asmxkenue. [IpomonsHbIe 1 monepednbie BOJIHBL. CKOPOCTH
pacmpocTpaHeHusT BOJHOBOTO (pOHTA. YpaBHEHHE IUIOCKOW Oerymieil BOJIHBI.
JInuHa BOJHBI, BOJHOBOE 4ucio. BoiHOBoe ypaBHeHue. [InOTHOCTH mOTOKA
sHepruu (BekTop YMoBa). UHTEHCUBHOCTH BOJHBI.

13.  DneKkTpOMarHUTHBIE BOJHBI. Y PAaBHEHUE IUIOCKOMN 3JIEKTPOMArHUTHOM
BOJHBI. BomHOBOe ypaBHeHme. Pa3oBasg CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH.
Bekrop VYwmosa-lIlolinTuHra. MCcTOYHMKHM 3ieKTpoMarHuTHeIX BOJH. [llkama
AJIEKTPOMArHUTHBIX BOJIH.

14. T'eoMerpuueckasi ONTHUKA. 3aKOHbBl T€OMETPUYECKOW ONTHUKH M HUX
npuMeHeHue (MPU3MBI, TJI0CKUE U chepruuecKue 3epKana, JIMH3bI).

15. UWnrtepdepenuus BosiH. KorepeHTHOCTH BOJH. MeETOIbI MOTy4YEHHS
KOTePEHTHBIX MCTOYHHMKOB CBeTa W HaOmojeHus wuHTepdepeHimu. OOmme
YCJIOBUSL HWHTEP(PEPEHIIMOHHBIX MAKCUMYMOB M MHHUMYMOB CBETa JBYX
KOTepeHTHbIX BOJH. HMHTepdepeHs B TOHKUX IUIeHKaxX. [loiocekl paBHOTO
HakJoHa. [Tomockl paBHo# TommuuHbL. Konsua HeroToHA.

16. Hudpakuus csera. [lpunuun Irolirenca-®penens. Meton 30H
Openens. [udpakmnus Dpenens. Hudpakinus DpayHrodepa Ha menun U Ha
nudpakiMoHHOM perieTke. CeKTpaabHOE Pas3IoKEHHE.

17. EcrecTtBeHHBIH W TONsipU30BaHHBIN cBeT. [lossipu3zatopbl. 3akoH

Mamntoca. [lonsipusaiusi cBeTa Npu OTPaXEHUHM W MPEIIOMJICHUU CBETa. 3aKOH
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bprocrepa.  IlomApmsanmsa  cBeta  npu  JBOMHOM  JIYy4YEINPEIOMIICHUMU.
[Tonsipr3aninoHHBIE TPU3MBI U OIS POUIBI.

18. BzaumopeicTBHE 3JIEKTPOMAarHUTHBIX BOJIH C BellecTBOM. Jlucnepcust
cBeta. HopmanbHas W aHOMalIbHas JHCIEPCUSA. OJIEMEHTApHAs 3JIEKTPOHHAS

TCOPpUA AUCIICPCHUHU.
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