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(henepanbHOro rocyiapcTBeHHOr0o AaBTOHOMHOI'0 00pa30BaTeIbHOI0 YUpe:KIeHHs BbICIIero o0pa3oBaHus
"Cankr-IleTepOyprckmii rocyiapcTBeHHbIH YHUBEPCHTET 23POKOCMUYECKOro npudopocrpoenus'

Kadenpa npuxnagHoil MaTeMaTHKu, HHGOPMATHUKH H HHYOPMALMOHHBIX TAMOXKEHHBIX TEXHOJIOTHH

(Kadenpa 2)

YTBEPXKJIAIO

P YKOBOAUTEJIb HAlIPABJICHUSA

I.T.H., mpod.

(TIOMKHOCTB, Y. CTENCHb, 3BaHHe)

M.B. Ceprees

(imvmans, Gayguis)

"2 2023 .
PABOYA S ITPOI'PAMMA JIUCIIUTTJIMHBI
"®u3uka'"
(HamvenoBaHHe UCUHTUIHHDI)
Kon HanpaBJieHHs1 TOATOTOBKH/CHEHATIBLHOCTH 09.03.01
HanmeHnoBanue HanpaBJieHUs NOATOTOBKH/ WupopmaTuKa U BEIMUCIUTENbHAS TEXHUKA
crenaJbHOCTH
HaunmeHnoBaHHe HAIPABJIECHHOCTH ITporpamMmHOe 0becrieueHre CPEeICTB BHIUUCIUTEIBHON TEXHUKU U
ABTOMATU3UPOBAHHBIX CUCTEM
®opma odydeHus O4YHas

HWBanropon - 2020



JIncer cornacoBanus padoyeil mporpaMMbl JTUCHHUTIIMHBI

[Iporpammy coctaBmi(a)

3aB.ka(., K.().-M.H., JIOIL. _ 14.06.2023

(AOIKHOCTB, Y. CTerelh, 3patie) (nomnics, aara)

IIporpamma onobpena Ha 3acenanuu Kadenpsr 2

"14 " 06 2023 r., npotoxon Ne 10

3asenyromuii Kadenpoit 2

K.(.-M.H., IOLIEHT : 14.06.2023

(yu. CTenenb, 3panite) (noncs, aara)

OtsercrBenHsblii 3a OI1 BO 09.03.01(05)

3aB.kag., K.().-M.H., JIOLL. : 14.06.2023

(ROIKHOCTS, Y. CTereHb, 3Bariie) (moanmice, aata)

3amecturens Jupexropa d I'YAII o Mmetoanueckoii padore

22.06.2023

(AOIKHOCTB, Y. CTemelh, 3patiie) (noncs, nara)

E.A. SIkoBneBa

(nmmasns, Ganis)

E.A. SIkoBneBa

(mmmans, Gavis)

E.A. SIxoBneBa

(ras, Gavmi)

H.B. XXnanosa

(nmrans, Gaviis)



AHHOTauA

Jucuymuimaa  "®usmuka" BXoAMT B 00pa3oBaTENbHYIO INPOrpaMMy BBICIIEr0 O0pa3oBaHMS IO HANPABICHHIO IOJITOTOBKH/
cnermaneHoctd  09.03.01 "UHdopmaTnka W BHIYHCIWTENbHAs TeXHHKA"' HampapieHHOCTH "[IporpamMmHOoe oOecriedyeHHe CpeacTB
BBIUHMCIIUTENIBHOI TEXHUKM W aBTOMATHU3HPOBaHHBIX cucteM". Jlucumminua peanmsyercs Kadenpoit mnpukiiagHoil MaTeMarHk,
nH(OPMATUKH ¥ HHYOPMAIIMOHHBIX TaMOXEHHBIX TexHoorui (Kadenpoii 2).

JlucuyIuiiHa HareneHa Ha ()OpPMUPOBAHHE y BBIITYCKHUKA CIIEIYIOIINX KOMIICTEHIINIL:

OIIK-1 "CnocobeH NpuMEHSITh €CTeCTBEHHOHAyYHbIe U OOILEHMH)KEHEPHBbIE 3HAHHS, METOJbl MaTeMaTHUECKOTrO aHaliu3a U

MOJIETIPOBAHHS, TEOPETUUSCKOTO M SKCIIEPUMEHTAIBHOTO HCCIIEIOBaHUS B IIPO(ECCHOHAIBHOM AesTeNbHOCTH"

CozeprkaHue JUCLMIUIMHBL OXBAaTBIBAeT KPYr BOIIPOCOB, CBSI3aHHBIX C HamOosee OOIIMMH 3aKOHAMHU IIPUPOJBI, MaTepHeil, ee
CTPYKTYPOIi U ABIXKEHUEM.

IIpenonaBaHye AUCHUILIMHBI TIPELyCMaTpUBAET CIEAyIoImHe (OpPMBI OpraHM3alUK y4eOHOro Ipolecca: JEKIHH, J1abopaTopHEIe
paboThl, caMOCTOsTENbHAsI paboTa 00y4aroIerocst, KOHCYIbTAINH.

ITporpaMMoif TUCHUIUIMHBEI MPETYCMOTPEHHBI CIEMYIONMe BHIbI KOHTPOJS: TEKyIIMH KOHTPOIb YCHEeBAa€MOCTH, HPOMEKYTOYHAs
arTecranus B GopMe dK3aMeHa.

OO61ast TpyI0eMKOCTh OCBOCHUS IUCIUILIMHEI COCTAaBIIseT 7 3a4eTHBIX eANHUL, 252 Jaca.

SI3bIK 00y4YeHUS MO AUCUUILIHHE "PyCCKUiA".



1. Hepeqenb MJIAaHUPYEMBIX PE€3yJbTAaTOB Oﬁy‘le]-ll/lﬂ o TMCHMUIIJINHE

1.1. Uenm mpemonaBaHus TUCIUTUTAHBI

- U3yYeHHE OCHOBHBIX (PU3MUECKHX SBICHUH, (yHIAMEHTAIBHBIX MOHATHH, 3aKOHOB M TEOPHH KJIACCHYECKOH M COBPEMEHHOM
(huznkwy;
- pa3BUTHE Y CTYIEHTOB 00IIero (hU3NIECKOro MUPOBO33pEeHHUS, PU3NIECKOTO U HAYIHOTO MBIIIICHUS;
- pa3BUTHE Y CTYIECHTOB YMEHHs BHIETh €CTECTBEHHOHAyYHOE COJCpXKaHUE IMPoOJIeM, BOZHHMKAIONIMX B MPAKTHYSCKOW HESTEIIbHOCTH
OakasaBpa;
- co3naHue (yHAaMEHTaJIbHOW 0a3bl JUIS TEOPETHUSCKOH IMOJATrOTOBKM OakajaBpa MO HAmpaBieHUIO moarotoBku «MHpopmarnka u
BBIYMCIIMTENIbHAS TEXHHKa», HEOOXOMUMOM Il OCYIIECTBICHHUS NPOPECCHOHAIBHOM JACATCIBHOCTH B O0O0JIACTH MaTeMaTHYeCKOro

MOJIEIUPOBAHHS IPOLECCOB U 0OBEKTOB, MPOBEACHHUSI HAOMIOACHNH, N3MEPEHHI, IKCIIEPIMEHTOB M aHAJIN3a MOIYYCHHBIX JaHHbIX.
1.2. IucuMIuinHa BXOJHUT B COCTaB 00s3aTelIbHON YacTH 00pa30BaTeIbHON MPOrpaMMBbI Beiciero oopasosaunus (nanee — OIT BO).

1.3. [lepeyeHp mIaHUPYEMBIX PE3yIIBTaTOB OOYUSHUS 110 AUCIHUILTHHE, COOTHECEHHBIX C INTAHUPYEMBIMH pe3yasTaramu ocBoeHus OI1
BO.
B pesymbrare W3ydeHHs IMCHIUILIMHBI OOydJaromuiicss MOMKEH oONafaTh CICTYIOIMMMH KOMIICTCHIMSMU HWIM HX YacTSIMH.

Komnereniuu u HUHJAWKATOPbI UX NOCTHIKCHHSA IPUBEJICHBI B Tabmuie 1.

Tabmuua 1 — [lepeyeHb KOMIIETEHINI U HHIUKATOPOB UX JOCTIKCHUS

Kareropus (rpynna) Koa n HanMeHOBaHHe HHAMKATOPA
Kox u HaumeHoBaHHe KOMIIETEHIIMH
KOMIIeTeHIIUH AOCTHKEHUsI KOMIIeTeHIIUH

Oo6uenpopeccuonanpupie  OIMTK-1 CriocobeH npumenats OIIK-1.3.1. 3HaTh OCHOBBI ~MaTEMaTHKH,

KOMIICTCHIIMHN €CTCCTBCHHOHAYYHBIC U OGMCHH)KCHCPHBIC 3HaHUA, ('l)I/ISI/IKI/I, BBIUHCIIMTEIIBLHOMN TECXHUKH n
MECTO/JbI MaT€MaTu4dCCKOro aHajius3a U TpOorpaMMUpOBaHHUA
MOJIENTMPOBAHN, TEOPETUIECKOTO n OIIK-1.Y.1. VYmerp pemars CTaHZapTHBIC
9KCNEPUMEHTATIBHOTO UCCIIEIOBAaHUS B NpodeCCHOHATBHBIC 3aJa4d C HMPUMEHEHHEM
npodeccnoHaIbHON eATeTbHOCTH CCTEeCTBEHHOHAYYHBIX M OOIIe-NHKCHEPHBIX

3HAHHUH, METOIOB MaTeMaTHIECKOT0 aHaAIIM3a H
MOJICTUPOBAHHS

OIIK-1.B.1. Bnaners HaBBIKAMU
TEOPETHYECKOr0 M IKCIIEPHMEHTAIBHOTO
HCCIeN0BaHus OOBEKTOB IpPOdeCcCHOHATHHON

JACATCIBHOCTH

2. MecTO IMCUMILIMHBI B cTPYKTYpe OIl

JlucuuminHa MoXeT 0a3upoBaThCs HAa 3HAHUSAX, paHEee PHOOPETEHHBIX O0YUYAIOIIUMHUCS TIPH U3YUCHUH CICAYIOIINX AUCIHUILIMH:
- Umxenepnas rpaduka

- Maremarudeckast TIOTUKa 1 TEOpUs aJITOPUTMOB

3HaHUS, TONYYCHHBIC MPU U3YYECHHH MarepHana NaHHOH JWCLUIUIMHBI, MMCIOT KaK CaMOCTOSATEIBHOE 3HAYCHHE, TaK U MOTYT
MCIIONB30BaThCS IPU U3YYCHHUH JPYTUX TUCLIUILUIAH:
- ba3bl JaHHBIX
- 3amura HHPOPMAHH
- OmnepalroHHbIe CUCTEMbI
- Ceru OBM ¥ TenekoMMyHHKaIMN

- DJIeKTpOHHUKa

3. O0beM U TPYI0eMKOCTb M CUMILIMHBI

Jlannbie 00 o0mieM 00beMe JUCHUIUIMHBI, TPYIOSMKOCTH OTIEIBHBIX BHIOB Y4eOHOW pabOoThl MO JUCHHUIUIMHE (M pacrpenesicHue

9TOM TPYAOEMKOCTH TI0 CEMECTpaM) IPEICTABICHBI B TAOIHUIIE 2.

Tabnuua 2 — O0beM U TPYIOEMKOCTb TUCHUTUINHBI



Bup yueGHoii paGoThl

O0mas TpynoeMKocTh AucuumMebl, 3E/4ac.

M3 HUX YacoB ﬂpaKTﬂ‘IeCKOﬁ MOATOTOBKH

Ay}II(ITOPH])Ie 3aHATHSA, BCEIo Yac.

B TOM YHUCJIC:

- nexuuu (JI), yac.

- mpakTHyeckue/cemuHapcekue 3anstus (113, C3), ac.

- naboparopusie pabdotsl (JIP), uac.

- KypcoBotii npoext/pabora (KII, KP), gac.

DK3aMeH,

qac.

CamocrosiTebHas padora (CPC), Bcero uac.

Bua npomexyTouHo# aTTecTamum: 3a4yet, 1ud . 3adet, s3x3amen (3auer, Aud¢. 3au,

IK3.)

4.1

4. Conep:xaHue TUCHUNIUHBI

. Pacripenienenne TpynoeMKoCTH AUCHUIUIMHEI IO pa3fesiaM U BUIaM 3aHITHH.

Pazzenbl, TeMbl JUCHUIUTUHBI U UX TPYAOEMKOCTh MPUBEICHBI B TaOnuIe 3.

Tabnuua 3 — Pa3nesnbl, TEMbl AUCHUIUIAHBI, UX TPYAOEMKOCTh

Paznen 1.
Tema 1.1.
Tema 1.2.
Tema 1.3.

Pazgen 2.
Tema 2.1.
Tema 2.2.

Paznen 3.
Tema 3.1.
Tema 3.2.

Pasnaesnl, TeMbI JHCHUILTHHBI

Cemectp 2

®u3nvecKue 0CHOBBI KIIACCUYECKOM U PENIATUBUCTCKON MEXaHUKH
MeXaHu4eckKasl paboTa ¥ SHeprus
Konebanus 1 BOJHBI

®du3nuecKre 0CHOBBI PEIATHBUCTCKOM MexaHuku. JnemeHTsl CTO

OCHOBBI KJIACCUUECKON MOJIEKYIIIPHOU CTaTUCTUYECKOH (DU3UKU U TePMOJUHAMUKHI
OCHOBBI KJIACCUUECKON CTATHCTHYECKOI MONEKYIIPHON hU3UKU

OCHOBBI TEPMOIUHAMUKHU

DNEeKTPUYECTBO
DJIEKTPOCTATHKA B BAKYYME U BELIECTBE

3aKOHBI TOCTOSHHOI'O TOKA

HUroro B cemectpe:

Paznen 4.
Tema 4.1.
Tema 4.2.
Tewma 4.3.
Tema 4.4.

Pazpgen 5.
Tema 5.1.
Tema 5.2.

Cemectp 3

MarnuTtHoOe 1oJ1e

MarHurocraTuka B BAKyyMe U BEIISCTBE
MarauroauHaMuKa

DJIeKTPOMAarHUTHAS UHIIYKIIUS

YpaBuenust Makcsemna

Onruka
BomnnoBas onruka

KBaHTOBas onTHKa

Bcero

7/252

102

68

34

36

114

Hudp.

3a4.,9K3.

Jlexkuumn,

yac.

18

34

12

TpynoeMKocTh 1o

ceMecTpam
2 3
3/108 4/144
0 0
51 51
34 34
17 17
36
57 57
Hudd. 3au. DK3.
m3 KIl/
JIP CPC
(C3), KP
yac. yac.
Jac. 4ac.
0 6 0 24
0 4 0 12
0 7 0 21
0 17 0 57
0 8 0 17
0 9 0 14



3 KII/

Jlexkmumn, JIP CPC
Paznennl, TeMbl AMCHUILTAHBI (C3), KP
yac. yac. yac.
qac. yac.
Paznen 6. KBantoBast MexaHuka u siiepHast pusnka 14 0 0 0 22
Tewma 6.1. Bonusl ne-bpoitnsa. Ypasuenue llpennnrepa
Tema 6.2. ATom Botopoia B KBAHTOBOW MEXaHUKE
Tewma 6.3. KBaHTOBBIE CTAaTUCTHKH. DIEKTPOHBI B KPHCTAILIAX
Tema 6.4. OCHOBBI (PM3UKH ATOMHOTO Spa. DJICMEHTAPHbBIC YaCTHIIBI
Pasmen 7. Uepapxus crpykryp Martepud. OBomonms Bceenennoil. Ilonstue o mpobnemax 2 0 0 0 4
COBPEMEHHOH (DM3HUKHU U aCTPOPH3HKU
Tema 7.1. Uepapxus cTpykTyp Martepud. OBomonms Bcenennoil. I[Tonste o mpobmemax
COBPEMEHHOH (DM3HUKHU U aCTPOPH3HKU
Hroro B cemectpe: 34 0 17 0 57
Hroro: 68 0 34 0 114

HpaKTqucxaa IMOATOTOBKA 3aKIIOYaCTCsL B HENOCPEACTBEHHOM BbLIIIOJIHEHUU 06y'-IaIOHII/IMI/IC${ ONpPENCIICHHBIX TPYAOBBIX @yHKHHﬁ,

CBSI3aHHBIX C OyIyIIel IpogecCHOHaNbHON e TeNbHOCTBIO.

4.2. ConepxaHue pas3esioB U TEM JICKIIMOHHBIX 3aHSATHH.

ConeprkaHue pa3esioB U TeM JICKIIMOHHBIX 3aHSATHI TPUBEICHO B Tabuuie 4.

Tabnuua 4 — ConeprkaHue pa3AeioB U TEM JICKLMOHHOTO [IUKJIA

Howep Ha3paHue u cojep:xaHue pa3iesioB H TeM JEKIHOHHBIX 3aHATUIH
paszena
1 duzpuecKre 0CHOBBI KIIaCCHYECKOH M PEIATUBUCTCKOM MEXaHUKHU

Tema 1.1. Mmexannueckast pabota 1 SHEpPrus
Mexanmndeckast pabora 1 MomHOcTh. Kunernueckast sneprust. [Tonst cun. KoHcepBaTHBHBIE M AUCCHIIATHBHBIC CHIIBL. YCIIOBHE
MOTEHIIMAIBHOCTH TOJIST CHJI. 3aMKHYTBIe M HE3aMKHYThle CHCTeMBI. [loTeHImanbHas SHeprust cucTeMbl. CBS3b MEXIY
MOTEHIMAIBHON JHepruel M IoJeM KOHCEPBATUBHBIX CHII. 3aKOH COXpAaHEHMs MeXaHWdeckod sHeprud. CHCTEMBI eIUHUIIL
Kunertndeckast SHEPTUsI BPAIIAIONIETOCs TBEPIOTO Telna
Tema 1.2. KoneGaHust 11 BOJIHEI
lapMoHMYECKHIT M aHTapMOHHYECKHH OCHMLIATOP (MaTeMaTHYeCKWil MasTHHK, (U3MYEeCKHil MasTHHK, KOJIEOaHWsS IOJ
neiicTBueM ympyroi cuibl). CiioxeHue koneGaHWil. OU3MUECKHI CMBICH CIIEKTpalbHOTO pasnoxeHus. JuddepeHnmansHoe
ypaBHeHHe KoneOanuid. CBoOOHBIE, 3aTyxaromue KoneOaHus. Beinyxnennble konebanns. Pesonanc. Kunemarnka BOTHOBBIX
nporeccoB (TIockue W cdepudeckne BoiHBI). BomHoBoe ypasHenwe. [IpuHnum cymeprosunuu. OHeprust BoiHBL IloTok
sHepruu. VlHTeHCHMBHOCTD BONHBL Crosigast BoiHA. 3BYK. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOI BOJHBL Dddexr Jomnepa st
3BYKOBBIX BOJIH.
Tema 1.3. ®uznyeckre 0OCHOBBI PEISTUBUCTCKON MexaHUKH. JnemeHTsl CTO
[puHnun otHocutenbHOCTH [ammies, mpeoOpasoBanmst [ammmest. IocTymaTel crenuanbHONH TEOPUH OTHOCHTEIHHOCTH.
IIpeobpa3zosannst JlopeHna u crnencTBust n3 HUX. OCHOBBI PENSTHBUCTCKON MeXaHWKH. VHTepBan, ero MHBapHAHTHOCTb.
PensituBuctcknit uMmynsc. OCHOBHOE ypaBHEHHE DPENATHBHCTCKOW MWHAMHUKH. KHHETHdYeckas SHEPrHs PpeIsTHBHCTCKOH
gacTunsl. CBs3p Macchl M SHepruu. CBs3b MeXIy SHEprued M UMITynbcoM dacTHIpl. OCHOBHBIE HAeW oOmel Teopuw

OTHOCHUTCIIBHOCTH

2 OCHOBBI KJTACCUYECKOW MOJICKYJISIPHON CTATHCTHYECKOH (DM3HKU U TEPMOTMHAMUKA
Tema 2.1. OCHOBBI KJIACCHYECKON CTATHCTHYECKOI MOJICKYSIPHOH (PH3UKH
WneanbHblii Ta3 (ypaBHEHHE COCTOSHHMS, BHYTPEHHSS SHEPrHsl, TEIUNIOEMKOCTH, ypaBHEHHE aanabarhl, paboTa NP pa3INIHbIX
npoueccax,). Pacipenenenus Makcsemia. CKOPOCTH TEIUIOBOTO JBHKEHUs MoieKyi. CpeHsist KHHeTHIecKast SHePrysl MOJICKYIL.
OCHOBHOE ypaBHEHHE KHHETHYECKOH TEOpPHH WIEalbHBIX ra3oB. Pacmpenenenwe bombnmana. SIBieHHs mepeHoca,
KHHETHYECKHUE SBICHUS.
Tema 2.2. OCHOBBI TEPMOJMHAMHKH
TepmonmHaMudeckne cocTosHus U mporecchl. [Torsatne GyHKIME cocTostHUA. BHyTpeHHss sHeprus. KoandecTBO TEIUIOTHL
Pabora Tena mpu n3MeHeHnH ero oobema. [lepBoe Hayano TepMOTUHAMHKH. TeMreparypa ¥ BHYTPEHHISI SHEprHs Kak (QyHKIHS
cocrostHus. TermmoemkocTs. DHTporus. Bropoe m Tperbe Hawama TepmomuHamukd. Teopemsl Kapro. 3akoH Bo3pacTaHHs

suTponuu. [Topsnok u 6ecriopsnok B npupoze. TepmoguHamudeckue GyHKIHMH. Pa30BbIe paBHOBECHS U MPEBPAICHHS.

6
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3

Ha3zBanmne u co/iepkaHue pa3aejioB U TeM JICKIIUHOHHBIX 3aHSATUIH

DIEKTPUYECTBO
Tema 3.1. OnekrpocTarika B BaKyyMe U BEILLIECTBE
DJEeKTPOCTaTHKAa B BaKyyMe. 3aKOH COXpaHEHHs OJJIeKTpHueckoro 3apsma. 3akoH Kymona. Cucremsl emuaun. [IpwHDum
cynepro3uiuu. CHCTEMBI 3apsHKEHHBIX YaCTHIl. JJIeKTpHYecKuil qumons. Pabora cuit anekTpocrarmdeckoro nmoins. Teopema o
LUPKY/SIIAA  BEKTOpa HANPSDKEHHOCTH. [lOTEHIIMaNbHOCTD JJIEKTPOCTATHYECKOro Tois. HampshkeHHOCTP W IOTEHIMAN
JNIEKTPOCTATHIECKOTO MO, CBSI3b MEXIy HUMH. Teopema [aycca Ui 3NIEeKTpOCTATHYECKOro MO B BakyyMme. I[IpuMmeHeHne
TeopeMbl ['aycca k pacdyery mosieil. ODJIEKTPOCTaTHKa B BEMIECTBE. THIBI IHAICKTPUKOB. [lomspu3amust IUSIEKTPHKOB.
CBOOOIHBIE U CBSI3aHHBIC 3apsanbl. [AMAIeKTpUUECcKas BOCIPHUMYUBOCTD. JM3meKTprdeckasl IPOHUIAEMOCTb. DIIEKTPUIECKOe
cmemienne (MHOyKnus). Teopema [laycca U1t SMEKTPUYECKOTO IO B JIUDJICKTPHKE. YCIOBUS Ha TpaHUIE paslenia ABYX
mnekTpukoB. [lome BHYTpH mpoBomHMKa Wy ero mnoBepxHocTH. OOmias 3amada 3JIEKTPOCTATHKU. JIEKTPOEMKOCTH
poBoAHUKA. KoHIeHcaTopbl. DHEPrusi CHUCTEMBI JJIEKTPHYCCKUX 3apsioB. DHEPrusl 3apspKeHHOTO NpoBopHHMKA. OObeMHas
IUIOTHOCTB SHEPTHHU IEKTPHIECKOTO TTOJIS.
Tema 3.2. 3ak0oHBI HOCTOSTHHOTO TOKa
YcoBHA CYIIECTBOBAHMS JICKTPUUECKOTO TOKA. YpaBHEHHE HENPEPHIBHOCTH. JJIEKTPOABIDKYIIAs cria. HemoreHIMaabHOCTH
moJist CTOpOHHUX cvil. 3akoHbl OMa u J[koyns-JIenna B uHTerpanbHoit U auddepenmansaoi popmax. Pacuer pa3BeTBICHHBIX

3JEKTPUIECKUX EeTIeH

MaruuTtHOe 1noje
Tema 4.1. Maruurocraruka B BaKyyMe 1 BEIIeCTBE
MarHuTHOe 10Jie CTallHOHAPHBIX TOKOB. MarHuTocTtaruka B BemiecTBe. HamarHmdeHHOCTh. MoneKysspHble TOKA. MarHuTHas
BOCIIPUMMYHMBOCTh. MarHuTHas MPOHHUIAEMOCTh. HamnpspkeHHOCTh MAarHUTHOrO mois. JldaMarHeTHKH, MapaMarHeTHKH,
(eppomaraeTrku. Teopema o HUPKYISAIMU BEKTOpA HANPSDKCHHOCTH MAarHUTHOTO NOJsl (MHTerpajibHas u auddepeHnnanbHas
(hopMel). YCTIOBHS Ha TpaHHIIE ABYX MarHETHKOB
Tema 4.2. MarautoguHaMuKa
JIBvKeHHe 3apsHKEHHBIX YaCTUI] B MAarHUTHOM molie. Crita Amrepa
Tewma 4.3. DnexTpoMarHUTHAS WHAYKIAS
3akon ®apanes. [Ipasuno Jlenma. Camomnaykuus. MenyktuBHOCTh. B3ammnas wHayknus. B3auMHas WHIYKTHBHOCTD.
OObeMHas IIIOTHOCTh SHEPTHMHA MArHUTHOTO OIS
Tema 4.4. YpaBaenus Maxkcserna
BuxpeBoe snexrpuyeckoe mone. Tok cmemennsa. Cuctema ypaBHeHHH MakcBemna. MarepuanbHbele ypaBHeHHS. BomHOBOE

YpaBHCHHUE. CaoiicTBa DJICKTPOMAariMTHBIX BOJIH

Onruka

Tema 5.1. BonHoBas onTHka

Otpaxxenue u mpenomieHne ceera. Onrudeckoe n3obpaxkenue. [Ipunnmn ®Pepma. Untepdepenims csera. KorepeHTHOCTE N
MoHOXpoMaTHdHOCTh. Anudpakuus cera. [Ipuanmn [oiirenca-Openens. Meton 308 Ppenens. Judpaknus Opayrrodpepa Ha
ey 1 qudpakquoHHOH penterke. [onorpaduu. EcrecTBeHHBII M MONsApU30BaHHbIA cBeT. 3akoH Maroca. [Tonspuzanus cBera
IpH OTpaKeHWH M TperomieHud. 3akoH Bproctepa. [IBoitHoe mydenpenomiienne. HopmanbHas ¥ aHOMadbHas AUCIEPCHS.
dazoBas u rpynnosas ckopoctu. Popmyna Panest. Snementsl Oypbe - ONTHKH

Tema 5.2. KBaHTOBas onTuka

TennoBoe m3mydenue ten. 3akoH Kupxroda. 3akoHb! m3mydeHHs: abCOMIOTHO YepHOro Tena. KBaHToBas rumoresa u ¢opmyna
[Tnanka. KBanTtoBas onrtuka. ®oroaddekt, onbiTel CroneroBa. Poronsl. [laBnenne cBera. KopmyckymsipHO-BOIHOBOH Jyann3m

i ceera. Dddexr Komnrona



Homep
pasnena
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Ha3zBanmne u coleprkaHue pa3aejoB U TeM JICKIHUOHHBIX 3aHSTUIH

KBanToBast MexaHHKa U siaepHas QU3MKa
Tema 6.1. Bomusr ne-bpoitns. Ypasuenne llpennnrepa
KopnyckynspHo-BoiaHOBOH Tyanu3M MuKpodacTul. ['mnoresa ne-bpoitnsa. ®as3oBast u rpymmnoBas CKOpOCTH BOJH ae-bpoits.
CrarucTHdeckoe HCToNKoBaHUe BoiH Je bpoiist. [Ipuannn Heonpenenennoctu [eiisenbepra. BonHoBas GyHKIHs, e OCHOBHBIE
cBoiicTBa. Omeparopbl (pU3NYECKUX BeMHYMH. BpeMmeHHOe W cramuoHapHOe ypaBHeHue lllpenmHrepa, KBaHTOBBIE COCTOSHHSI.
KBanToBble ypaBHeHus aBwxeHus. CBoOomHas dactuia. Yactuma B OSCKOHEYHOW TOTEHIMaNbHOW siMve. KBaHTOBBIH
ocumuiaTop. HyneBast sHeprus, HyieBble koieOaHHs. [IpoxoxkaeHHe YacTHIBI 4Yepe3 NMOTCHIMAIbHBIA Oapbep. TyHHETBHBII
ekt
Tema 6.2. ATom Botopo/ia B KBAHTOBOW MEXaHUKE
Teopus bopa. Ombrter ®@panka u [epra. Atom Bomopona B kBaHTOBOW MexaHuke. KBantoBeie umcna. [Tpuanumn [laymm.
OOBsICHEHHE TIEPHOINIECKON cUCTeMbl dnieMeHToB J[. M. MenneneeBa. DHepreTHYeCKuid CIIEKTP aTOMOB M MoJsekyi. [Ipupona
XUMHYECKOW cBs3U. MHIynupoBaHHbIC M CIOHTaHHBIC mepexobl. Koadduuuentsr DiiHmTelina. CBONCTBA WHAYLHPOBAHHOTO
u3aydeHus. MIHBepcHas 3acelleHHOCTh ypoBHe#. Ycunenue uznydenus. [IpuHumn pabGotsl saszepa. Tumbl nazepoB. CBoiicTBa
JIA3€pHOTO U3ITYYEHHUs.
Tema 6.3. KBaHTOBBIE CTATUCTHKH. DIEKTPOHBI B KPHCTAJUIAX
Knaccnueckas craructuka Maxkcsemna-bonsiimana. KBantoseie cratuctuku ®epmu-/upaxka u bose-OitHumrelina. CpaBHeHne
pa3nHUHBIX cTaTUCTHK. Pacmipenenenne @epmu-/lupaka Uit 3M€KTPOHHOTO ra3a. DNEKTPOHBI B KpHucTauiax. DHeprus Pepmu,
BBIPOXK/ICHHBIH 1 HEBBIPOXKIEHHBIN 3I€KTPOHHBIN ra3. DNEeKTPOHHAS TEIUIOEMKOCTh. TeNnI0eMKOCTh KPHCTAIITMYECKOH PELIEeTKH.
Knaccuueckas teopus, Teopust DiiHmTeiiHa u Jlebas. @ononsl. OCHOBBI 30HHO# Teopuu TBepaoro teina. [loromeHue ceera.
Tema 6.4. OcHOBBI (U3NKH aTOMHOTO Apa. DJIEMEHTapHbIE YaCTHIIBI
Crpoenue aroMHbIx saep. Hyknonsl. Jledekt Macchl U dHEprus CBA3M sapa. PamquoakTHBHOCTh. DieMEHTapHbIe YacTUIlbl. VX

KIaccu(UKays ¥ B3aUMHas IIpeBpaiaeMocTs. YeTslpe THIla GyHIaMEHTAIBHBIX B3auMoaelicTBui. KBapku

HWepapxus cTpykryp Marepuu. DBomonus Beenennoi. [TonsTie o mpobnemax coBpeMeHHON (GU3UKH U aCTPOPHU3NKI
Tema 7.1. Uepapxus cTpykTyp Marepun. DBomtonns BeenenHoit. [Torstre o mpobieMax coBpeMeHHOH GU3UKH B acTpOQU3NKH
Wepapxust ctpykryp matepun. Kocmomoruueckue ypaBHeHus. DBomonus Bcenennoit. PenukroBoe m3nydenue. [Tonstre o6

OCHOBHBIX IIpo0JIeMax coBpeMeHHOH GU3NKH 1 acTpodusnku. Pusndeckas KapTHHa MUApPA Kak Grutocodcekas KaTeropust

4.3. Ilpaxktiyeckue (CEMHHAPCKHE) 3aHATH

TeMbl IPaKTUUECKUX 3aHATHH U UX TPYLOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6muna 5 — [IpakTHueckue 3aHATUS U UX TPYJOEMKOCTb

N3 unx
No
Ne . . TpynoeMKkocTh, HNPaKTHYECKOH
TeMbl IPAKTHYECKUX 3aHATHI @opMbI NPAKTHYECKHX 3aHATUI] pasnena
n/n qac. MOATOTOBKH,
AUCIMILIMHBI
yac.
Y4eOHBIM IIIAHOM HE HPETyCMOTPEHO
Bcero 0 0
4.4. JJaGopaTopHBIE 3aHATHSL
Tembl 1a00paTOPHBIX 3aHATHI U HX TPYAOEMKOCTh IPUBEACHHI B TA0IHUIIE 6.
Tabmuma 6 — JIaGopaTopHbIC 3aHATHS U UX TPYAOEMKOCTb
N3 unx
Ne
No TpynoeMKoOCTh, NPAKTHYECKOH
HaumeHnoBaHue 1a60paTopHbIX padoT pa3nena
n/n yac. NO/ATOTOBKH,
AMCHHUTLTHHBI
yac.
Cemectp 2

1 Maremaruueckuii 1 0OOPOTHBII MasATHUK. 2 0 1

2 Masaraux ObepoOexa. 2 0 1

3 IIpoBepka 3aKOHOB COXpPAHEHHsI UMITYJIbCA U SHEPTUU. 2 0 1



10

11

12

13

14

15

16

HaunmeHoBanue 1a00paTOPHBIX padoT

Ormpenenenne MoKa3arens aanabaThl I BO3TyXa
Ompenenenne ko3 duureHTa BI3KOCTH rasa.

Onpez[eneHI/Ie JJICKTPOEMKOCTH KOHJEHCAaTOopa C IIOMOIIbIO 0aNINCTUYECKOTO

raJbBaHOMETpPa
H3yuenue pe3oHaHCca B 2IIEKTPUYSCKOM KOJIeOaTeIbHOM KOHTYE.
OmnpezeneHue yAeNbHOTO 3apsia dIeKTPOHa

Cemectp 3

OnpeneneHre TOPU30HTAIBHONW COCTaBISIONICH HANPSHKEHHOCTH MAarHUTHOTO
nosns  3eMiM, OIEeKTpUUecKod mocTosHHOM cucreMel CHM u  ckopoctu

AIIEKTPOMATHUTHBIX BOJIH B BaKyyMe.
TIporiecchl yCTaHOBICHHS TOKA [PH 3apsAKe U paspsiike KOHACHCATOPA.
VccnenoBanne MarHUTHOTO TIOJIST CONCHOU IA

HccnenoBanue B3anMHON HHAYKIMH

Bunpusma ®penens.Konsua Hetotona

OnbiTel CToJIETOBA 10 M3yUeHHIO (HoTOdPPEeKTa

Hccnenosanue sHeprun []0eTTa-U3IIydeHIUS

Buemnnit horoapdext. dddexr Xoma

Bcero

4.5. KypcoBoe IpoeKTHpOBaHNE/BBINIOTHEHNE KypCOBOH pabOTHI

Y4eOHBIM IUIaHOM HE IIPELyCMOTPEHO.

4.6. CamocrosTenpHas paboTa 00ydaroIuxcs

Bupnel camocTosTenbHON pabOThI U €€ TPYLOEMKOCTh IIPUBE/ICHBI B Ta0IUIE 7.

Tabnuua 7 — Buabl caMOCTOSTENBHOM pabOTHI U €€ TPYIOEMKOCTh

Buja camocTosiTesIbHOI paGoThI

W3ydenne TeopeTnueckoro Mareprana qucuuiuuael (TO)

Kypcosoe mpoexruposanue (KII, KP)

Pacuerno-rpaduueckue 3aganus (PI'3)

Brmonaenue pedepara (P)

IMoxroroBka k TekymeMy koHTpoiro ycrneBaemocty (TKY)

Jlomamnee 3ananue (/3)

Kontponbaele pabotsl 3a0unukoB (KP3)

INoxroroBka k mpoMexxyTouHoii artectanuu (ITA)

Bcero

TpynoeMKocTh, NpPaKTHYECKO

qac.
2
2
2
2
3
2
2
2
2
2
2
2
3
34
Bcero,
qac.
30
0
0
0
33
20
0
31
114

MOATOTOBKH,
qac.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Cemecrp 2,
qac.
10
0
0
0
23
10
0
14
57

W3 Hux

Ne
pasieia

AUCHUILIMHBI

Cemecrp 3,

qac.

20

10

10

17

57



5. Hepeqeﬂb yqeﬁﬂo-MeTogm'lecxoro odecrevyeHus AJIsl CAMOCTOATEIbHOM paﬁoTbI oﬁyqaloumxcsn mo

JUCHMIIMHE (MOTY.JII0)

V4eOHOo-MeToIMIecKHe MaTePHAIb JUIsl CAMOCTOSTEILHON paboThl 00yYaromuxcs yka3aHs! B ILIL 7-11.

6. Hepe'{e}lb NEYATHBIX U JJIEKTPOHHBIX yqeﬁm,lx H3IlaHI/I]7[

HepequL INEYaTHbIX U DJIEKTPOHHBIX y‘{e6HBIX U3JaHUNA IIpUBEACH B Ta6J'II/IHe 8.

Ta6muma 8 — [TepeyeHb MeUaTHBIX U AIEKTPOHHBIX YUSOHBIX H3IaHUH

Mudp/
URL apapec

https://znanium.com/catalog/product/1084382

https://znanium.com/catalog/product/926478

https://znanium.com/catalog/product/1002478

https://znanium.com/catalog/product/926478

https://znanium.com/catalog/product/1679516

https://znanium.com/catalog/product/1086249

Bubaunorpaguyeckas ccblika

KysnenoB, C. U. ®dusuka. Mexanuka. MexaHH4ecKkue KOIeOaHUS M

BOJIHBI. MonekyssipHas ¢usuka. TepMoauHamuKka : yueOHOe mocodue /

C. U. KysneuoB. — 4-e¢ uzf., ucnp. u pom. — Mocksa : By3oBckuii
yuebnuk : UHOPA-M, 2020. — 248 c. - ISBN 978-5-9558-0317-3. -
Texct : 3JICKTPOHHBIH. - URL:

https://znanium.com/catalog/product/1084382. — Pexxum poctyma: mo

TIOJITTHCKE.

Kpamapog, C. O. ®uzuka.Teopus u npaktuka: YuedbHoe nocodue / [lox
pen. npod. C.O. Kpamaposa. - 2-¢ u3n., gom. u nepepad. - M.: HI]
PUOP, HULl UH®PA-M, 2018. - 380 c.: - (Briciee obpa3oBanue). -

ISBN 978-5-369-01522-3. - Texkct : onexrpoHHsidi. - URL:
https://znanium.com/catalog/product/926478. — Pexum nocryma: Imo
TIOJITINCKE.

Kysnenos, C. . ®dwusuxa. BomnoBas onrtuka. KBanTOBas mpupona
H3ITy4eHUs. DIIEMEHTHI aTOMHOW U sIICPHON (QHM3HKH : yueOHOe mocobue
/ C. WU. KysneuoB, A. M. Jlunep. — 3-e u3a., nepepad. u gom. —
Mocksa : ByzoBckuii yueOnuk : MHOPA-M, 2019. — 212 c. - ISBN
978-5-9558-0350-0. -  Tekcr :  oamektpoHHberd. -  URL:
https://znanium.com/catalog/product/1002478. — Pexxum mocTyma: mo

TIOJITTHCKE.

Kpamapog, C. O. ®uzuka.Teopus u npaktuka: YuebHoe nocodue / [lox
pen. npo¢. C.O. Kpamaposa. - 2-e u3n., gom. u nepepad. - M.: HI]
PUOP, HUL[ UH®PA-M, 2018. - 380 c.: - (Bricuiee obpazoBanue). -

ISBN 978-5-369-01522-3. - Texkct : onexrponHsii. - URL:
https://znanium.com/catalog/product/926478. — Pexum nocrtyma: o
TIO/IITHCKE.

Ianos, C. B. O6mas ¢usuka: cOOpHUK 3ahad : yueOHOe mocoodue /
C.B. IlaBnos, JI.A. Cxunerposa ; mox pen. C.B. I1aBmoBa. — Mocksa :
HNH®PA-M, 2021. — 319 c. — (Boicuiee obpazoBanue: bakanaBpuar).
— DOI 10.12737/textbook 5ad4b0fd3ee963.26468696. - ISBN 978-5-
16-013262-4. - Texct : 3JIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/1679516. — Pexxum nmoctyma: mo

TIOJITTHCKE.

Annpeesa, H. A. ®usuka : cOOpHUK 3a1ad : mpakTudeckoe nocoodue / H.
A. Anppeesa, E. B. Kopuaruna. - Boponex : Boponexxckuil uHCTUTYT
®CHUH Poccun, 2019. - 188 c. - Tekcr : smekrpoHHbBA. - URL:
https://znanium.com/catalog/product/1086249. — Pexum pmoctyma: mo

TIOAITUCKE.
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7. IlepeveHb 31eKTPOHHBIX 00Pa30BaTeJbHBIX pecypcoB HHPOPMAIMOHHO-TeIeKOMMYHHKAIIMOHHOI ceTH
"UntepHet"

ITepeyeHb NMEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB MH()OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn "MHTepHeT", HeoOXOMMMBIX

IUTSL OCBOCHUSI IMCIUTUIMHBI IPUBEICH B TaOIHIIE 9.

Ta6muma 9 — IepedeHb 2IEKTPOHHEIX 00Pa30BaTENBHEIX PECYPCOB HH(OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHO# cetH "MHTepHeT"

URL aapec HaumenoBanue
http://window.edu.ru/ Becnnarnas anexrponHas 6nbnuoreka onaiie "EnxuHoe okHO K 00pa3oBaTenbHBIM pecypcam”
https://www.intuit.ru/ Haumonaneaerit OTkpbIThd YHEBepcuteT "UHTYUT"
https://elibrary.ru/ eLIBRARY.RU - Hayunas anexrpoHHas OHOIHOTEKA
http://lib.guap.ru/ Bubnuoreka I'YAII
https://znanium.com/ DIeKTPOHHO-ONOINOTEeYHas cucTeMa Znanium

https://e.lanbook.com/ 3BC Jlanb
https://www.book.ru/ BOOK.RU - coBpemeHHast aeKTpOHHAast OMOIHMOTEKa 1715l By30B M CCY30B OT IIPaBooOIaaTess

https://urait.ru/ Oopa3zoBarenbHas miardopma FOpaiit

8. IlepeyeHb MH(POPMAMOHHBIX TEXHOJIOTH A

8.1. HepequL IporpaMMHOIo 06CCHe‘leHI/Iﬂ, HCIIOJIb3YEMOTI'O IIPU OCYIIECTBICHUN 06pasoBaTean0ro nponecca 1o AMCuuyIlInHeE.

ITepedeHb MCIOIB3yEMOr0 IPOrPaMMHOTO obecIedeH s pejicTasieH B Tabmuue 10.

Tabmuua 10 — [lepedeHs mporpaMMHOTO 0OeCIICUCHUS

Ne

HaumenoBanue
n/n

1 «Duskon» - BupryanbHbIil KOMIIIEKC 1a00paTOPHBIX paboT B 2 4acTIX

8.2. IlepeueHb MH(OPMAIIMOHHO-CIPABOYHBIX CUCTEM, HCIOJIb3YEMBIX IPH OCYIIECTBICHUH 00pa30BaTEIbHOrO Ipolecca IO
JUCHUILINHE

INepeuens ucnonp3yeMbIx HHGOPMALMOHHO-CIIPABOYHBIX CUCTEM IpeJcTaBiIeH B Tabmune 11.
Tabmuua 11 — [epeyeHb HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne

HaumeHoBaHue
n/n

Y4eOHBIM IIIAHOM HE IPETyCMOTPEHO

9. MartepuajibHO-TeXHHMYeCKasi fa3a

CocraB MaTepHaHBHO-TeXHH‘IeCKOﬁ 6213[:1, H606XO,E[I/IMOI71 U1t OCYIICCTBIICHUA 06pa3013aTenLHOr0 nponecca no AUCHHUIUIMHE,

npencrasieH B Tabmume 12.

Ta6nuua 12 — CocTaB MarepuaibHO-TEXHUUECKOH 6a3bl

No HaumeHoBaHue cOCTaBHOI YacTH Homep aynuropuu
n/n MaTepuaJbHO-TEeXHHYECKOii 0a3b1 (npu HEOOXOAMMOCTH)
1 ®Donp aynutopuit 1O I'VAII quis npoBefeHUs JEKIIUOHHBIX U MPAKTUYECKUX (CEMUHAPCKUX) 3aHATUH
2 JlaGoparopust (GU3UKH U JIEKTPOTCXHUKU 205
3 JlaGoparopus MPUKIIAAHOW MaTeMaTHKHA ¥ HH(POPMAIIMOHHBIX TEXHOJIOTHI 206

11



10. OueHovHbIE cpeacTrsa AJd NMpoBEeICHUA ﬂpOMe)l(yTO'lHOﬁ aTTrecTalnuu

10.1. CocraB OLICHOYHBIX CPEICTBIUIA HPOBEICHUS MPOMEKYTOUHOH aTTecTalud OOYYaroIIMXCs MO AUCLUUIUIMHE MPUBEICH B

Taduuue 13.

Tab6nuna 13 — CocTaB OLEHOYHBIX CPEACTB AJIsI HPOBEICHUS IPOMEKYTOYHON aTTECTAIIMU

Bua npoMeskyTo4HOI aTTecTanMu IlepeyeHb OLIEHOYHBIX CPeICTB
JuddepeHimpoBaHHbIi 3a4eT - Crircok BOTIpOCOB
- 3amaun
- Tectsl
Dk3ameH - CmCcOK BOIPOCOB K 9K3aMEHY
- 3amaun
- Tectnl

10.2. B kadecTBe KpUTEpHEB OLECHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS) KOMIIETEHIMI OOy4YaloIIMMHCS HpHMEHAETCS S-
OaypbHAs IIKajda OLEHKH C(HOPMHUPOBAHHOCTH KOMIIETCHIMH, KOTOpas mNpuBedeHa B Tabmmme 14. B TeyeHme cemecTpa MOXeET
ncnonb3oBarkest 100-6auibHas ImIKaga MOAYITEHO-PEHTHHIOBOM CHCTEMBl YHHBEPCHTETA, MPaBHiIa MCIOJIB30BaHUS KOTOPOH, YCTAaHOBIICHBI

COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMaTUBHBIM akToM [ YAIL.

Tabnumna 14 — Kpurepuu onieHK: ypoBHs CHOPMUPOBAHHOCTH KOMIICTEHIIUH

OuneHka KOMIeTeHIHA
XapakrepucTuka c)OpMHPOBAHHBIX KOMIIETEHIUH
5-0a/uTbHAS IIKAJIA

"omm4HO" - o0yuaromuiicst nyOOKO U BCECTOPOHHE YCBOWII IPOTrPaMMHBII MaTepualt;

"3auTeH0" - YBEPEHHO, JIOTMYHO, [TOCIIEJOBATEIbHO U IPaMOTHO €TI0 M3JIaraer;
- ONUpasiCh Ha 3HAHUS OCHOBHOM W JIONIOJHUTENBHON JIMTEPaTypbl, TECHO IPHUBS3bIBAET YCBOCHHBIE
HayYHbIE [TOJIOKEHHS C IPAKTUUECKOH esITeNbHOCThIO HallpaBIICHHS;
- yMes0 000CHOBBIBAET U apryMEHTUPYET BBIIBUTACMBIC UM UJICH;
- JIeJIacT BBIBOABI U 000OIICHHS;

- cBOOOJIHO BJIaJIe€T CUCTEMOI CIICHUAIN3UPOBAHHBIX MIOHSTHH.

"xopomro"” - oOyJaromuiicss TBEpAO YCBOMJ IPOrPaMMHBI MaTepual, IpaMOTHO U IO CYyIIECTBy H3Jaraer ero,
"3auTeH0" ONHUPAsACh HA 3HAHUS OCHOBHOM JINTEPATYPBI;

- He JIOIIyCKAeT CYIECTBEHHBIX HETOUHOCTEIH;

- YBSI3bIBAET YCBOCHHBIE 3HAHUS C IIPAKTHUYECKOH JeATEIbHOCTBIO HAIIPABICHUS;

- apTyMEHTHUPYET Hay4YHBbIE [IOTOKEHHUS;

- JIeNiaeT BBIBOJIBI U 00OOIICHNUS;

- BJIAJICET CUCTEMOMN CIEIMAIN3UPOBAHHBIX TOHATHH.

"yIOBIETBOPUTEIIHLHO" - 00y4aroImuiics yCBOWII TOJIBKO OCHOBHOM IMPOTpaMMHBLII MaTepual, 1o CyIeCTBY U3/IaraeT ero, OMHpasich
"3auTeH0" HAa 3HAHUS TOJIBKO OCHOBHOI! JIUTEPaTyphl;
- JIOIyCKaeT HEeCYIIeCTBEHHbIC OIIMOKN U HETOYHOCTH;
- WCIIBITHIBACT 3aTPYJHEHNUS B IPAKTHIECKOM PUMEHEHUH 3HAHWI HAPABIICHUS,;
- c1a00 apryMeHTHpPYeT Hay4HbIe TOT0KCHUS;
- 3aTpyAHsAeTCs B (OpMyNIUpOBaHUHU BBIBOAOB U 0000IICHHIA;

- YaCTU4YHO BJIAACCT CUCTEMOM CIICNaJIN3UPOBAHHBIX MOHSITUH.

"HEeyNOBIETBOPUTENILHO" - 00y4JaroIuiicss He yCBOWII 3HAUUTENILHON 4aCTH MPOrpaMMHOIO MaTrepuaa;
"He 3auTeHO" - JIOIIyCKAaeT CYIIECTBEHHbIC OIMMOKM U HETOYHOCTH IPH PACCMOTPEHUH MPOOIEM B KOHKPETHOM
HAIPaBICHUM;

- UCIIBITBIBAET TPYAHOCTHU B IIPAKTUUECKOM IPUMEHEHUH 3HAHUH;
- HE MOXKET apryMEHTHPOBATh HAyUHBbIE I1OJI0XKEHHUS;

- He (opMyIUpyeT BBIBOAOB U 00001ICHUI.

10.3. TunoBble KOHTPOJIBbHBIE 33aHUS WX UHbIE MaTepUAIIbI.
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Bomnpocs (3aaun) i 9K3aMeHa npecTaBieHsl B Tadmune 15.

Tabnuua 15 — Bonpocs! (3aaaun) 11 9K3aMeHa

10

11

12

13

14

15

16

17

18

19

20

21

22

23

IlepeueHb BONPOCOB (3a/1a4) ISl IK3aMeHA

MaruutHoe mojie, €ro MCTOYHHKH. OHpCIICJ'IeHI/IC BEKTOpa MarHuTHOM HUHAYKIWAH. l"pa(bnqecxoe I/I306pa)l(€HI/Ie

MAarHUTHBIX TTOJICH. HpI/IHL[I/IH CynepIriosnuu

3axoH BI/IO-CaBapa-Harmaca. MaruuTtHoe 1ojie OeCKOHEYHOI'O IpsAMOT0 TOKa MaruuTtHoOe Moe KpYroBoro TOKa.

BuxpeBoii xapakTep MarHUTHOTO IO

Cuta AMnepa, BzanmopeiictBue IapaJijIeJIbHbIX TOKOB. CuioBoe JIeHCTBHE CO CTOpPOHbBI MAar"HvTHOI'O IIOJIA Ha

9NIEMEHT TOKa U Ha paMKy ¢ TOKOM. PaboTa 1o nepeMeneH IO IPOBOIHNKA M KOHTYPa ¢ TOKOM B MAaTHUTHOM TIOJIE.
MarnutHoe nosne B Bemectse. Tursl MarnetnkoB. [Ipupox 1ua- u mapaMaraeTusma
Ipupona peppomarnernsma. [IpumeHeHne peppoMarHeTUKOB

TeopeMa O IUPKYJISIIAKU BEKTOpa MarHUTHOMH UHAYKIIUU U €€ NPHUMEHCHUE Ui BBIYUCICHHS HANPAKEHHOCTU

MarHUTHOTO I10JIS1 B COJICHOUJIE.

JleiicTBEe MarHUTHOTO MOJISl HA IBMKYIIUiics 3apsa. Cuna JlopeHna

MarHuTHbIN IOTOK, €AUHULIBI ero n3Mepenus. CriocoObl BEIUMCICHHST MArHUTHOTO noToka. Teopema ["aycca.
3akon dapazes. BeiBoj 3ak0HA IEKTPOMArHUTHOM MHIYKIIMHU U3 3aKOHA coxpaHeHust sHepruu. [Ipasuio JleHna
Bropoe ypaBHeHHe MakcBeiia B MHTErpajibHOM (opMe — 0000LICHNE 3aKOHA IEKTPOMAarHUTHON HHIYKIIUU

Bpamenne npoBoasieit paMkyu B OAHOPOIHOM MarHUTHOM nione. [lomyuenne nepemennoi cunyconnansaoi J/1C n

TIEpPEMEHHOTO TOKa.

SIBnenne camonHayKuuH. MHIyKTHBHOCTB. IHIyKTHBHOCTE CONEHON A.

OHeprust MarHUTHOTO 1107151 O6BEMHAsI TIIOTHOCTh SHEPTHH, SVHHUIIE €€ H3MEPEHHS
Toku cmenienus. [TlepBoe ypaBHeHHEe MakcBeiia B HHTETpAIBHOM opme.

Cucrtema ypaBHeHMH MakcBe/ula B MHTErpaibHON (opme m crenctBus u3 Hee. [loHSATHE 00 2MEKTPOMArHUTHOM

BosiHe (OMB) kax cnencTBue U3 ypaBHeHu# MakcBeia.

Kunemarmueckas ¢opmyna ruiockoil rapmonndeckod OMB. JlnuHa Bonmubl. BonHOBoe wmciio. ®poOHT BOJHBL
BonnoBast moBepxHOCTb. OCHOBHBIE CBOWCTBA 3JIEKTPOMATHHTHBIX BOJIH: HOIEPEYHOCTh, COOTHOIIEHHE MEXKIY

COCTaBJIAOIIUMH. CKOpOCTL 3HeKTp0MaFHHTHOI>i BOJIHBI B BAKyYM€ U B Cpeli€. IToka3zarenn TIPEJIOMJICHUA
[lIxama SJICKTPOMAarHUTHBIX BOJIH. CBoiicTBa 1 TNPUMCEHCHHUE SJICKTPOMArHUTHBIX BOJIH PA3JIMYHBIX AWAIIa30HOB.

OCHOBHBIC TIOHATHS W 3aKOHBI reOMeTpI/I‘{SCKOﬁ ONTHKH. 3aKOH HE3aBHCHMOCTH CBETOBBIX ITy4YKOB, 3aKOHbI
OTPAXCHHA U IPEJIOMJIEHUS Ha I'PAaHULIE ABYX CpEl. Onruueckast IjuHA IIyTH. HpI/IHHI/IH CDepMa. SIBeHue MOJIHOrO

BHYTPEHHEI'O0 OTPAXKEHUA U €TI0 UCII0JIb30BaHUE. CBETOBOIBI.

Bocnpusitue cBera 4enoBexoM. OTHOCHTENbHAsi CIEKTpanbHas CBeTOBas d()(OEKTUBHOCTb H3IydeHHs ((GyHKUus
BunHoctH) M ee rpadux. COOTHOIIEHME MEXKIy JUIMHON BOJHBI MU LBETOM. I[IOHATHE MOHOXPOMAaTHYECKOIO

u3nyueHust. CekTpalbHblii MAKCUMYM YyBCTBUTEIBHOCTH IMIa3a.

VCIoBHsl KOTEPEHTHOCTH JICKTPOMAarHUTHBIX BOJNH. OnpenesieHne pe3yabTaTa HHTep(epeHINH Ha OCHOBE TEOPEMBI
0 CIIOKCHHU KoJeOaHUM, BIMsSHUE pasHOCTH (a3 mHTepepupyronmx BonH. OnTudeckas JUIMHA IyTH U OITHYecKas
pa3HocTh xona. CBsI3b pa3HOCTH (a3 AByX BOJH M X ONTHUYECKOH PAa3HOCTH XOJa. YCIIOBUS IOIyYSHHs MUHUMYMa U

MaKCHMyMa aMILIMTY/bI BOJHBI P HHTepdepenun OMB.

IIpuuuHBl HEKOT€PEHTHOCTH BOJH, MCIyCKaeMbIX €CTECTBEHHBIMH HCTOYHHKaMH cBeTa. OOmUHA nNpuHIUI

MOJIy4Y€HUSI KOTEPEHTHBIX BOJIH OT €CTECTBECHHBIX UCTOYHUKOB CBETA.

Ompir [OHra. UHTepdepeHmuss B TOHKMX IUIeHKax u B kimHe. Kombma HeloToHa. I[BeTa TOHKHX IUICHOK.

HpO CBCTJICHHUEC OIITUKH.

Iousatne o nudpakuuu BonH. [Ipunnun [loiirenca-@penens. Meron 3o @penens. [Ipsamonuneitnoe

pacnpocrpanenue cBera. Judpakiys BOJIH Ha KPYIJIOM OTBEPCTHHU U JUCKe. Bui nudpakinoHHOM KapTHHBI.
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Ne Kon
Ilepeuens Bonpocos (3aa4) ISl IK3aMeHA
n/n MHIUKATOPA

24  Jludppakuuss B NapajulCNIbHBIX JIydaxX Ha INENH. YCIOBHS BO3HHKHOBEHUS IH(pPAaKIMOHHBIX MakcumymoB u  OIIK-1.V.1

MUHHUMYMOB. Paspemafomaﬂ CITIOCOOHOCTD ONTUYECKUX HUHCTPYMCEHTOB.

25  JludpakuuoHHas penieTka, IPHHIMI e ACHCTBH. 3aBHCUMOCTh yIiia TU(paKkuuK OT JUIMHBI BOJHEL Pasnoxenne OIIK-1.B.1
Oeyloro cBera B CIIEKTP C INOMOIIBIO AU(PaKIMOHHOH pemreTku. Paspemraromias criocoOHOCTH IH(BPAKIMOHHON

PELICTKHU.

26  EctecTBeHHbIH M MONApU30BaHHBIM cBeT. YacTuyHO moispuzoBaHHbI cBeT. Crenens nossgpusanuu. Ilmockocts  OINIK-1.V.1

nosspusanuy. 3akoH Maoca.
27  Ilonsipuzanus CBETa IpU OTPaKEHUU U npesiomiieHun. 3akoH bproctepa. [lonspuzaropsl. OIIK-1.B.1

28  Jlucmepcust 92NEKTPOMAarHMTHBIX BOJH. Jlucnepcust BemiecTBa HOpMaibHass M aHomaibHas. Mcnomb3oBanume — OITK-1.3.1

Jqucnepcu B mpuzMax. OObsICHEHUE AUCTIEPCHHU B DIEKTPOHHOH TEOPHH.

29 Tornomenue csera. 3akoH byrepa. Kospduument mormomenus. Paccesnue cBera. IIpoxoknenme csera uepes  OIIK-1.3.1

armoccepy. L{Ber Heba.

30 DuepreTuueckas CBETUMOCTb HArpeThiX Tel. McmyckarenpHasi M noriomarenbHas cnocooHocts tena. Enuannet ux  OIIK-1.3.1

u3MepeHus. AGcomroTHO yepHoe Teno (AUT).

31 Omneprernueckas csetuMocTb AUT. 3akon Credana-bomprmana. Pacmpenenenue sneprum B cnekrpe m3mydeHus — OIIK-1.3.1
AUT. 3axoH cMelleHHs MakCHMyMa CIIEKTpa H3IydeHHs ¢ Temmeparypoidl. (3axoH Buna). LlBeToBas Temmeparypa

tena. IIpuMeHeHne 3aKOHOB TEIUIOBOTO H3ITy4eHHS.
32 KsanToBas npupoja usnydenus. ['unoresa u popmyna [lnanka. OIIK-1.3.1

33 ®dorosnexTpuueckuii 3pdexr. OmNbITHBIE 3aKoHBI BHemIHero Qotodddekra. KpantoBas Tteopus Qorosddexra. OIIK-1.3.1

®dotonbl. YpaBHeHHE DHHIITEHHA.

34 Dueprus, uMIyinbc U Macca ¢otona. [laenenue cBera. OnbiThl JleOeneBa. KeantoBas teopust masnenust csera. OITK-1.3.1

KopnyckynsipHO-BOTHOBOH Lyann3M U3Iy4YeHUsI.

35  KopmyckynasipHO-BOJHOBOW Iyanu3M MuKpodacTur. [wumoresa pge bpoimsa. [lmmaa Bomaer npe bpoitma. OIIK-1.3.1
DKCHepUMEHTaIbHOE O0OHApY)KEHHE BOJHOBBIX CBOWMCTB AJIEKTPOHOB. BOJHOBas (yHKIHS M €€ CTaTHCTHYCCKHM

CMBICII. YCIIOBHE HOPMHUPOBKHU.

36 CoorHouieHne HeompeaeneHHOcTed (mpuHIMN [eitsenOepra). IlpuHIMn npuynHHOCTH B KBaHTOBOWM Mexanuke. OIIK-1.V.1

BeposaTHOCTh Kak 00bEKTHBHASL XapaKTEPUCTHKA (PU3HUSCKUX CHCTEM.
37  Ob6mee ypaBuenue lpeannrepa. YpaBuenune Illpeaunrepa a1 cTallMOHAPHBIX COCTOSIHHUI. OIIK-1.3.1

38  Omeir Pesepdopna. Snepras monmens aroma Pesepdopna. Bomopononono6usie aromsl u woHBL [loctymarer bopa.  OIIK-1.3.1
DOHepreTUdecKre YpOBHH JIEKTPOHA B aTOME BOAOPOIA. DHEprus Bo30yKIEHHS U 3Heprus noHuzanun. OObsACHeHNe

CIIEKTPOB M3TydeHHs Bogopoaa 1o bopy.

39  VYpaBuenue llpemunrepa mus aroma Bomopozxa. CruH 3ekrpoHa. KBaHToBble unciia U ux ¢usudeckuii cmpica.  OINIK-1.3.1

punnun [aynu. DnekTpoHHBIE 000I0UKH.

40  Coekrtp u3iydenus aroma Bopopona. Cepun nuHuid. O0o6menHas ¢popmyna banemepa, ee o0bsicHeHne Ha ocHoBe — OIIK-1.3.1

KBAaHTOBOH TEOpHH CTpoeHus atoma. [Ipasuna orbopa.

41  PacrnipeneneHue >JI€KTPOHOB IO JHEpreTHYeCKUM 30HaM. JleneHue BemecTB Ha MeTauibl, nomynpooguuku u  OINK-1.3.1

JIMIIEKTPHUKH B COOTBETCTBUH C 3allOTHEHUEM YHEPTeTHUECKUX 30H IIEKTPOHAMMU.
42 3onHas cxema Metayuia npu T=0 u T>0. Yposenp depmu. OIIK-1.3.1

43 3onHas cxema coOcTBeHHOro momynpoBomHuka mnpu T1=0 wu T>0. VYposenr @epmu. 3aBucumocts OIIK-1.3.1

3NEKTPOIPOBOHOCTH OT TeMIreparypsl. TepMHUCTOPBI.

44  Baytpennuid (Gotodddekr B moiympoBomHHKax. PorompoBomuMocTh, ce¢ mnpuMeHeHHe. KpacHas rpanmma  OIIK-1.V.1

BHYTpeHHETO poTorddexTa.

45  3oHHas cxema IOJYIIPOBOJAHUKOB C IOHOpHbIMU IpumecsiMu nipu T=0 u T>0. Yposenb @epmu. [TonynpoBoguuku n-  OIIK-1.V.1

tuna. x QJIEKTPOIIPOBOAHOCTD.
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Ne Kon
Ilepeuens Bonpocos (3aa4) AJIs IK3aMeHA
n/n HHIUKATOPA

46  CrarucTuyeckoe ONUCaHHWE KBAHTOBOM CHCTEMbI, pa3liMuuMe MexAy KBaHTOBOMeXxaHWuyeckod M crarucruyeckor  OIIK-1.3.1
BeposiTHOCTsAMH. Kiaccuueckas craructuka MakcBeuia-bonbiimana. KantoBeie cratuctukn depmu-upaka u

Bose-DiiHmeiina.

47  KOHTaKkT JBIPOYHOTO M  DIIEKTPOHHOIO  MOJYNPOBOTHHUKOB (n-p-miepexoxn). IlomympoBonuukoBblii  guox.  OIIK-1.V.1

Bonberamnepnas xapakrepuctuka. KoaspGpuuneHT BoImpsamiIeHus

48  CrHoHTaHHOE UM BBIHYXKIEHHOE U3IydeHUs. MHBepcHas HaceleHHOCTb ypoBHeW sHepruu. Onrtuueckue kBantoBsle — OIIK-1.3.1

TeHepaTopsl

49  CocraB aromHoro siapa. Hyknonsl, ux xapakrepuctuki. MaccoBoe u 3apsinoBoe uncna. Mzortomsl. "ledexr macee”  OINK-1.3.1

U SHEPTHUA CBA3U sAJpa, €€ 3aBUCUMOCTL OT MaCCOBOT0 YuCJIa. H,HeprIe CHJIBI M IX OCHOBHBIE CBOMCTBA.

50 PaguoakTuBHBIE WH3TydeHUs. 3aKOHOMEpHOCTU anb(a- u Oera- pacmanoB. Honusupyromue wusnyuenus, ux OIIK-1.B.1
MPOHMKAIOIIAS! CIIOCOOHOCTh, B3aUMOJIEHCTBUE C BELIECTBOM M OMOJIOTMYECKUMH OOBEKTaMHU. DKCIO3HLUOHHBIE,

TIOIMNIOIICHHBIC U 3KBUBAJICHTHBIC JO3bI U MOIIHOCTDL O03bI. MeTO[lbl U 3aluTa OT paIMOAKTUBHBIX I/I3J1y‘{eHI/II\/'I

51  Snepuble peakuuu. Peakuust penenust Tsokensix siiep. Kpuruueckas macca. Beinenenue sueprum npu sipepuoit  OINK-1.3.1

peaxuuu. Llennas peakius nenenus sinep. Koaduiment pasMHOKeHHs! HEHTPOHOB.
52  TepmosaepHas peaxkuus B3pbIBHOro Tuna. IloHaTHe 00 ynpapiseMoil TepMOSAEPHON peakIuu. OIIK-1.3.1

53 TlonsaTtue 00 MEMEHTAPHBIX YACTHUIIAX. OIIK-1.3.1

Bompocs! (3agaun) a1 3adera / 1udd. 3auera npeacTapieHsl B Tabaume 16.

Ta6muua 16 — Bonpocs! (3agaun) ais 3adera / qudd. 3auera

Ne Kon
Ilepeuennb Bonpocos (3agay) s 3auera / audd. 3auera

n/n HHIUKATOPa

1 VroBast CKOpOCTb M yIJIOBOE yCKopeHHe. VX HampaBieHust M eIuHHMIBI u3MepeHus. Bzaumocssasp snuHednbix 1 OINIK-1.Y.1

YIIOBBIX BEJIMYUH CKOPOCTHU U YCKOPCHMU .

2 IlepBolii 3akoH HbloToHa - 3aK0H MHEpUUH. MHepiuanbHble cucTeMbl oTcuéra. Macca tena. MarepuansHas touka 1 OIIK-1.Y.1
CHCTeMbl MaTepualbHBIX TOYeK W Ted. VIMITynbc MaTepHanbHOM TOUKM M CHUCTEMBI MaTepHaNbHBIX Toduek. LleHTp

HUHEpHUH. MowmeHT nMIyjibca. Cuta ¥ MOMEHT CHIIBI. ETMHUIIBI BX HU3MEPCHUA.

3 Pa6ora cuibl, eaunuibl €€ u3Mepenus. KoncepBarupable cuiibl. CpelHss U MTHOBEHHAs MOIHOCTH, efuHunbl ux  OIIK-1.3.1

HU3MEPEHUSL.

4 IMotennuansHast Hepruss GopMyIibl OTEHINATBHOM PHEPIrUU B IIOJe CWII TAroTeHus u ynpyroctu. Kunernmueckas — OIIK-1.V.1

SHEprus. cDOpMyJ'II)I KUHETUYECKOM OHEPIruur AJis NOCTYIIATEJIbHOIO U BpallaT€JIbHOI'O JIBUXKCHU .

5 IorennuansHoe none cuin. [lonsatue o rpagueHte ckansapHoil ¢yHkimu. CBa3p cuibl U HoTeHHUanbHOU 3Hepruu. OIIK-1.B.1

3aMKHyTble MEXaHUYECKUE CUCTEMBI, 3aKOH COXPaHCHUS MEXaHUYECKON OHEPruu. Beunsrit JABUTaTEJIb NEPBOTO poaa

6 3aKoH COXpaHEHHs UMITYlIbCa B 3aMKHYTOH MexaHM4eckoil cucreme 7 3akoH coxpaHeHUs MoMeHTa ummyinsca B OIIK-1.B.1

MexaHuueckoi cucreMe. OCHOBHOM 3aKOH IMHAMMKHU BPAIIATENbHOTO JIBIKECHUSL.
7 Kunertuueckas sneprus Bpamatonierocs tena. Kunernueckas sHeprus Teiia npy ero KayeHuu. OIIK-1.V.1

8 IIpunnun orHocurensHocTd ['anmunes. OmbiT MaiikenbcoHa-Mapinu U nmocTynarsl OfHmnTeiiHa. IIpeoOpasoBanus  OIIK-1.V.1
Jlopenua. PensaTMBUCTCKOE H3MEHEHHE [UIMH M IPOMEXKYTKOB BPEMEHU. PeNSATHBUCTCKMI 3aKOH CIOKEHHs

cKopocTel

9 PenstuBucrckas nuHamuka. IlomHas sHeprus, SHEprus IOKOS M KUHETHYECKUE SHEPTUH B Teopuu oTHocutensHocTH.  OIIK-1.3.1

B3auMocBs3b MeX Iy Maccoi U 3HEpruen.

10  Tlomarue xoneOanuss u BoyHBL [lpumepsl koseOanuii. KoneGanus mnepuoauueckne u Henepuoxmueckue. OITK-1.B.1
T'apmonndeckue xonebanus. Kunemarnueckas Gpopmyina rapMOHIHYECKUAX KoIeOaHUH. AMIUTHTYA, 4acTOTa, IEPHOA
koneOanuii. Enquannsl u3Mepenus 3tux BenuunH. dasza xonebanuii (monHas W HavanbHas). EAMHUIBI M3MepeHus

(ha3el. BexTopHOE npeacTaBieHne rapMOHNYECKUX KOIeOaHui.

11 CxopocTh M YCKOpEHHE NpH TapMOHUYECKUX KojieOaHHAX. MakCHMalbHbIe 3HauUCHHsS CKOpocTH W yckopenusi B OIIK-1.3.1

KonebarembHOM Tporecce. Pa3oBbIe CABATH MEXIY CKOPOCTBIO, YCKOPEHHEM H CMEIIEHUEM.
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Ne Kon
Ilepeuennb Bonpocos (3agay) s 3auera / qudd. 3auera
n/n HHIUKATOPa
12 Vopyrue u xBasuynpyrue cwibl. nddepeHunansHoe ypaBHeHHEe coOCTBeHHBIX KoseOanuil. [lepuon m wactora  OIIK-1.V.1
coOcTBeHHBIX KonebGanuid. [lepron cOOCTBEHHBIX KoieOaHWH NPYKMHHOTO MAasTHHKA, 3aBHCHMOCTH IEpHOAa OT

MacCcChI T€Jia 1 K03(1)(1)I/IL[I/I€HTa JKCCTKOCTHU IIPY’KUHBI.

13 DHeprus rapMOHHYECKUX KOJeOaHWiA, ee CBS3b C MAcCOi Tela, 4aCTOTOH W aMIuuTynoi koneOanmid. Coxpanenune  OITK-1.V.1

OHEpruv B KoJIeOaTeIbHOM rporuecce. Yacrora KosebaHuii MOTEHIUAIBHON  KMHETHYECKOM OHEprun

14 MnddepeHuunansHoe ypaBHeHHE CBOOOAHBIX (3aTyXalONMX) KojeOaHMil, 3aBUCUMOCTD MX aMIUIMTyAsl oT Bpemenu.  OIIK-1.3.1
Jlorapudmuyeckuit JeKpeMeHT konebaHWH, ero cBsi3b C Kod(GHUIMEeHTOM 3aTyxaHus M YacToTod. YactoTa

CBOOOIHBIX KOneOaHui

15 JduddepeHumanipHoe ypaBHEHHE BBIHY)KICHHBIX MEXaHHYCCKHX KolieOaHWid, 3aBHCHUMOCTh HX ammuutynsl ot  OIIK-1.B.1
YacTOTHl BBIHYXKAaloled Ccuibl. SIBinenue peszoHaHca. JloOpOTHOCTH KojeOaTenbHOW CHUCTEMBI, €€ CBS3b C
Jorapu(MUUECKIM JIEKPEMEHTOM KonebaHui. XapakTep pPe30HAHCHBIX KpPUBBIX IIPH Pa3HBIX JOOPOTHOCTSX

KoJieOaHui. SIBIIeHus PE30HaHCa B TEXHUYECKUX CUCTEMaAX.

16 Cnoxenue rapmoHudeckux KoneOanuil. Ilomstue xorepeHTHocTH. BekropHoe cnoxenue korepeHtHsix — OINIK-1.3.1
TapMOHHUYECKUX KOJNeOaHUU OFHOIO HampaBileHUus 3aBUCHUMOCTb aMILTUTYIbI CyMMAapHOIO KoleOaHUs OT Pa3HOCTH

(ha3 cxI1aAbIBAIOLIMXCS KOJICOAHHIA.
17  CnoxeHue AByX B3aMMHO NEPIEHIUKY/SPHBIX KOrepeHTHbIX Konebanuil. durypst Jlnccaxy. OIIK-1.Y.1

18  Pacnpoctpanenue BonH B ynpyroi cpezpe. IlpomonbHsle u momepeuHsle BonHbl. Juddepennuansnoe ypaBHeHue OIIK-1.V.1
mwiockoil BonHbL. DpoHT BonHBL Kunemaruueckas ¢(opMyna IUNIOCKOM H cdepuueckoil rapMOHMYECKUX BOJH.

Ammnutyna u Gasza BOIHBL

19  OcHoBHbIE HOJIOKEHUS MOJIEKyIApHO-KuHeTnuecko Teopun MKT. PaBHoBecHble cocrosHms u mpomeccel. Mx — OIIK-1.3.1
rpadmyeckoe m3obpakeHue. IlonsTne wupeampHOro rasa. OTNBITHBIE 3aKOHBI HJEANBHOTO Ta3a. YpPaBHEHHE

Memnpeneesa - Knamneiipona.

20 Ilonsrue o uucie creneHei cBOOOIBI MOieKyil. 3akoH BonblMana o paBHOMepHOM pacnpeaenenun sHepruu mo  OIIK-1.3.1
cTeneHsiM cBOOOAbI Monekyn. CpemHsisi SHEprus XaoTHUECKOTo ABMXKEHUS Mojekyn. [loHstue o BHyTpeHHeH

SHEpruu.

21  Ckopoctu wmonekyn. Ilonstue o ¢yHkumu pacnpenenenus. 3akoH MakcBemia anst pacnpenenenuss monekyn — OINK-1.V.1

UJICasIbHOTO Ta3a Mo CKopocTaM. HauseposaTHeiimas, cpequss apupMeTndeckas U CpefHssl KBapaTHIHAs CKOPOCTH

MOJIEKYIL.
22 Ywucno CTONKHOBEHUH M CpemHssl JUIMHA CBOOOIHOTO rpodera Mosekyi. [ToHsTue o Bakyyme. OIlK-1.3.1
23 Cucrema 4acTHII B 10Jie BHEIIHUX cuil. bapomerpuueckas Gopmyna. Pacnipenenenne bonbimana. OIlK-1.3.1
24 Mexanndeckas paborta u TerioTa. Pabora rasa npu u3MeHeHHH ero oobema. P-V auarpamMMel. OIIK-1.3.1

25 IlepBoe Hauyano TepMOIUHAMHUKHU. TerutoeMkocTh (TOJIHAs, MOJSApHas, yAeibHas). YHuBepcanbHas rasoBas OIIK-1.3.1

TIOCTOSIHHAS U €€ (1)H3H‘{CCKI/II‘/II CMBICJI

26  IlpuMeHeHHE NEepBOro Havala K H30XOPHIECCKOMY, H300apHOMY, H30TepMUYECKOMY M aanabarmdeckomy nporneccam.  OITK-1.V.1

I'pacduxn mporeccos. MomspHas TETIIOEMKOCTS B TIpornieccax. Pabora B mpomeccax.

27  Makpo- W MHUKPOCOCTOSIHHSA. TepMOTMHAMHUUYECKash BepoATHOCTh. I[loHsiTme 00 HSHTpormmu. Bropoe Hawamo  OIIK-1.V.1

TEPMOANHAMUKHU.

28  Ilonsrtue o KpyroBoMm Inpouecce-ukie. Teruioas mammHa. Beunsiii apurarens Broporo poaa. [Ipumenenue sroporo  OINIK-1.V.1
Havasia K upeanbHod TteruoBoi mammue. KIIJ| upeanbHoil TersoBodt mammubl. Lukn Kapuo u ero KIIJ s

HACATIBHOI'O I'a3a.

29  VYpaBHeHue Ban-nep-Baambca. IlompaBka Ha COOCTBCHHBIH 00BEM MOJICKyd. Yd4eT mnpuTsDKeHus woiekyn.  OINIK-1.3.1

OkcriepuMeHTanbHbIe H30TepMbl. Kputnueckas remneparypa. [lepechinieHHbIH ap 1 neperperast )KUaKkoCTb.

30 DnexTpuYecKkue 3apsiibl, WX CBOWCTBA, €IWHUIIBI W3MEPEHHS 3apsia. 3akOoH coxpaHeHHWs 3apsiima B 3amkHyTtot  OIIK-1.V.1

cucteme. Toueunsie 3aps/asl. 3akoH Kymona.

31  OcHoBHas CHUJIOBasi XapaKTepUCTUKA 3JIEKTPUYECKOro MOJIs — HalpsHXKEHHOCTh, eqUHUIbI ee u3MepeHus. Bekrop OIIK-1.B.1
INMEKTPHIECKON MHIYKIMH (3IEKTPUUECKOTO CMelIeHns ). B3anMoCBs3b BEKTOPOB HANPSDKEHHOCTH U AJIEKTPHYECKOH

nHAayknud. ['padudeckoe n300pakeHHe MEKTPHIECKHX Toieil. [IpHHIMNI cyneprno3nnuy 3eKTpUIecKux nouei
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Ne Kon
Ilepeuennb Bonpocos (3agayu) s 3auera / qudd. 3auera
n/n HHIUKATOPa

32  IloreHuman anekTpocraruyeckoro noisi. Enuauner ero mamepenus. OnpeneneHue NoTeHnuaia yepe3 paboty u yepes  OIIK-1.V.1

TIOTEHIHANBHYIO0 SHepruro. [IoTeHIuan momns To4eqHoro 3apsaa. DKBUIOTEHIHAIbHbIE TOBEPXHOCTH.
33 Pabota cm anekTpudeckoro nossi. [loTeHInanbpHbIi XapakTep AeKTPUICCKOro MOJIs. OIIK-1.Y.1

34 Csa3p HampsHKEHHOCTH U NoTeHnuana. I'pagueHT noreHuuana. Jlusnexrpudeckas npoHunaemocTs BemectBa. OIIK-1.V.1

Biaumnas NEPNCHAUKYIISIPHOCTL CUJIOBBIX JIMHUN U SKBUMOTEHIIMAIbHBIX HOBerHOCTefI.

35 IloreHuManbHBIA XapakTep aJeKTpocrarudyeckoro mois. Llupkymsauus Bekropa HampsbkeHHoctH. Ilotox Bekropa  OINIK-1.Y.1

HaIPSDKEHHOCTH JIEKTPHIECKOro 1oist. GU3ndecKuii CMBICI OTOKA.
36  Teopema ['aycca 1uis 3IeKTPOCTaTUUECKOTO MO B BaKyyMe, ee IPaKTH4ecKoe IpIMEHEHHe OIIK-1.B.1

37 Hocurenn 3apsna B IPOBOAHHKAX. [IpOBOIHMKH BO BHEIIHEM OJIEKTPOCTATHUECKOM Hoje. Diekrpocrarmdeckas OIIK-1.B.1

3alUTa (IKpaHUpOBaHUE
38  DHEeKTPOEMKOCTh YEIHMHEHHOTO POBOJHHKA, SMHUIIBI €€ H3MEPEHUsl. DIEKTPOEMKOCTh KOHJICHCATOPOB OIIK-1.B.1
39 Tunsl audnekTpuKoB. [lomspusanus Iu3neKTpukoB. CBA3aHHBIE 3apsAAbL. OIIK-1.V.1

40 DHeprusi 3apsHKCHHOTO IPOBOAHHUKA, JHEPrUsl 3apsDKEHHOro KouzaeHcaropa. OOmiee BoipakeHue ans sHeprum  OIIK-1.B.1

OJICKTPOCTAaTUYCCKOTO I10J14, 00BbeMHast MJIOTHOCTh OHEPIruu.

41  TloCTOSTHHBIN AIEKTPUUECKHUH TOK, €0 XapaKTEPUCTHKU U YCIOBHUS CyleCcTBOBaHUA. CTOPOHHHE CHUJIBI. OIIK-1.B.1
42 3axonsl Oma u J[xoyns-Jlenna B uHTerpanbHoi u auddepeHunansHol Gopme. OIIK-1.B.1
43 Pacyer pa3BeTBICHHBIX deKTpruueckux nernei. [Tpasuna Kupxroda. OIIK-1.B.1

[epedeHs TeM U1 KypCOBOTO IIPOSKTUPOBAHUS/BBIIOTHEHUS KypCOBOM paOOoTHI IpeACTaBIeHHI B TabuIe 17.

Tabnuua 17 — [epeueHb TeM A7 BBIMOTHEHUS KYPCOBOI paboThI

Ne

/ IIpumepHBblii IepeyeHb TeM AJIs1 BBINOJTHEHUs KypCOBOii paGoThl
n/n

Y4eOHBIM IJIAHOM HE IPEyCMOTPEHO

Bompocs! a1t mpoBeieHus IPOMEXKYTOUHOM aTTeCTalluy B BUJIE TECTUPOBAHUS MpeCTaBICHbI B Tabnune 18.

Ta6muma 18 — I[IpuMepHbIii IepedeHb BOIPOCOB IS TECTOB

Ne . Kon
IIpumepHbIii NepevyeHb BONPOCOB /LISl TECTOB

n/n HHIUKATOPa

1 Tlpu kakoM Tmpolecce yBeaWuYeHHE aOCOJIOTHOW TEMIEpaTyphl HIealbHOro Traza B JBa pasza mpuBogutr k  OIIK-1.V.1

YBCJIIMYCHUIO JaBJICHHS I'a3a B 2 pasa

2 OmpenenuTe TeMIepaTypy HarpeBatellsi TEIUIOBOM MamMHbI, pabdotatomeit mo nuxiay Kapao, ¢ KITJ 80%, ecmn OIIK-1.B.1

Temreparypa xonoauiabauka 300 K.
3 CruIomHOM IUIMHAP MAacCchl M KaTUTCs 0e3 CKOJIbXKEHHs CO CKOpOoCcThio V. KakoBa ero kuHeTuueckas sHeprus? OIIK-1.3.1

4 Ilo 3amaHHOMY YpaBHEHHIO TapMOHHYECKOTO KONEOAHMsS ONMpEAeNUTE aMIUIUTYAy W 4YacTtoty kKoneOmomeiics — OINK-1.V.1

MaTepI/IaHI)HOﬁ TOYKH

5 JlBrkeHHe MaTepuallbHOW TOUKU B JIAHHOM cUCTeMe OTcueTa Xapakrepusyercs ypaBHeHusmu . Haiitu ckopocts  OIIK-1.B.1

TOYKHU
6 Bo cxonbko pa3 nBiKymuiics co ckopoctbio v=0,999¢ aneKkTpoH “Tspxenee” nokosmerocs? OIIK-1.B.1

7 OnpenenuTs HalpaBICHUE UHIYKIOHHOTO TOKa B PAMKE, €CIIM OHAa HAXOAUTCA B ONHOPOJHOM MarHutHoM noie, a  OIIK-1.B.1

BEJIMYMHA MAarHUTHOM WHAYKIAHA B YMEHBIIACTCA.

8 K ucrounuky toxa ¢ DJIC, paBHo# 24 B, u BHyTpeHHHM compotusieHreM 2 OM moaxmoumnn snekrpudeckoe  OIIK-1.B.1

comporusienue 4 Om. OnpenenuTb CHUITy TOKa B LEIIH.
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Ne . Kon
IIpumepHbIii NepeyeHb BONIPOCOB /LISl TECTOB
n/n HHIUKATOPA

9 Kakx m3MeHHTCS crila KyJOHOBCKOTO B3aMMOJACHCTBHS JABYX HEOOJNBINHMX 3apsOKEHHBIX mapoB npu ymenbiiennd — OITK-1.B.1

3apsijia KaKI0ro U3 HUX B 2 pasa, €M PacCTOSHUE MEXKIY HUMH OCTAeTCsl HEU3MEHHBIM?
10 OnHO U3 CBOMCTB 3JIEMEHTAPHBIX YACTHII - CIIOCOOHOCTB! OIIK-1.3.1
11 Kakue 3neMeHTapHbIe YaCTHULbI Ha3bIBAIOT CTAOUIBHBIMU? OIIK-1.3.1

12 OsHavaeT nM pacraj 4acTHI[ Ha JIBE WM OOJbIIEE YHCIO YACTHL], YTO JaHHAS YaCTUIA COCTOUT M3 HECKOJBKUX OIIK-1.3.1

gacTui?
13 Kaxue B3auMOJEHCTBUS OMpPEEeI0T YCTOHUUBOCTS s ep B aToMax? OIIK-1.3.1
14 Anbda -u3nydeHue — 310... OIIK-1.3.1
15  Uro npencrasiuser coboi berra-usmydexHue? OIIK-1.3.1
16  Uro npencrasister co0oi raMMa-u3nydeHue? OIIK-1.3.1
17  HanpaBineHue MarHUTHBIX JIMHUH 110 HAIIPaBJIEHUIO IEKTPHUUECKOTO TOKA MOXKHO ONPENEIUTh OIIK-1.B.1
18  Kakyo TMHWIO Ha3bIBAIOT MAarHUTHOW JIMHUEH MarHUTHOTO TTOJIS OIIK-1.V.1

[lepedeHp TeM KOHTPONBHBIX PadOT IO JUCIHMIUIMHE 00YJAIOIINXCS 3209HON GOpMBI 00ydeHHMs, IPEICTaBICHEI B Tabmuie 19.

Tabmuua 19 — [epeueHb KOHTPOIBHBIX padoT

Ne

/ ITepeyeHb KOHTPOJILHBIX PaGoT
n/n

Y4eOHBIM IJIAHOM HE IPEeyCMOTPEHO

10.4. Metoanveckue MaTeprallbl, ONPEAEISIONINE NPOLEyPhl OLCHUBAHHIS HHIUKATOPOB, XapaKTEPU3YIOIINX Tanbl (OPMUPOBAHUS
KOMITCTEHIIUH, COoIepKaTcsa B JIOKAJIIBHBIX HOpMAaTHBHBIX akTax [ YAII, pertaMeHTHPYOMMX HOPSAAOK U MPOLERYPY MPOBEACHUS TEKYILETO

KOHTPOJISl yCIIEBAGMOCTH M ITPOMEXKYTOUHO# aTTecTanuu odyqaronmxcs I'VAIL
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11. MeTO}JH‘IECKHe YKazaHusa 1Jist oﬁyqamumxca 0 OCBOCHMIO JTUCHUITIJINHBI

11.1. Metopuueckue yka3aHHs [T 00yJaroIUXcs 10 OCBOCHHIO JICKIIMOHHOTO MaTepHaa.

OCHOBHOE Ha3Ha4YCHHE JEKIHOHHOIO MaTepuaia — JIOTHYECKU CTPOIHOE, CHCTEMHOE, IIyOOKOe M SICHOE H3JIOKCHHE Yy4eOHOro
Marepuana. HasHaueHue cOBpeMEHHOH JICKIMH B paMKaxX JUCHMIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO HMH(OpMamuio mo Teme, a B
OCBOCHHHM (DyHIaMEHTAIbHBIX MPOOIEeM AUCHUILIMHBI, METOIOB HayYHOTO II0O3HAHMSA, HOBEHIINX JOCTI)KEHUII HaydHOH Mblcnu. B yueOHOM
Hpolecce JICKIUS BBINOIHACT METOAOIOTHUECKYI0, OPTaHU3ALUOHHYI0 U HHPOPMAIMOHHYIO (QyHKIMU. JIeKIs pacKpbIBaeT MOHATHHHBIN
anmapar KOHKPeTHOH 00nacTé 3HaHUS, €€ MpoOiIeMbl, JaeT IeJIbHOEe NMPEACTAaBICHHE O JUCIHUIUIMHE, T0Ka3bIBA€T B3aUMOCBA3b C APYTUMU
JTUCLUIUTNHAMHU.

[TnaHupyemble pe3yasTaTsl IPU OCBOCHUH 00YYaIOIUMUCS JIEKIIMOHHOTO MaTepuaa:

- MOJTy4€HHE COBPEMEHHBIX, LIEIOCTHBIX, B3aMMOCBA3aHHbIX 3HAHUH, yPOBEHb KOTOPBIX OINPEAEISIETCS LENEBOH YCTaHOBKOH K
Ka)KIOM KOHKPETHOH TeMe;

- HOJIydeHHE OIbITa TBOPYECKOH PabOThl COBMECTHO C MPENOfiaBaTeieM;

- pa3BUTHE NPO(HECCUOHATBHO-ICNIOBBIX Ka9eCTB, JIIOOBU K IIPEIMETY U CaMOCTOATEIBHOTO TBOPUECKOTO MBIIILICHNUS;

- MOSIBJICHUE HEOOXOAMMOTO HHTEpECca, HEOOXOAUMOTrO JUIsi CAMOCTOSATEIILHON paboThI;

- HOJIydeHHe 3HaHUI O COBPEMEHHOM YPOBHE PAa3BUTHS HAyKU M TEXHUKH U O IPOTHO3E UX Pa3BUTHUs Ha Onukaiiime rogs;

- HAy4UTbCS METOAMYEeCKU 00padaTbiBaTh Marepuan (BBLACNATH INABHBIE MBICIM U IOJIOKCHUS, MPUXOIUTh K KOHKPETHBIM
BBIBOJIaM, IIOBTOPATh UX B PA3TIUYHBIX (OPMYIUPOBKAX);

- HOJIy4eHHe TOYHOTO NOHUMAHUS BCEX HEOOXOAUMBIX TEPMUHOB U IIOHATHH.

JlexMoHHBI MaTepuan MOXKET CONPOBOXIATbCS IEMOHCTpAlMed ClIaiiioB M HCIOIb30BAaHMEM pPAa3JaTOYHOIO Marepuana Ipu
MPOBEICHUH KOPOTKHX JUCKYCCUI 00 0COOCHHOCTAX NPUMEHEHHS OT/EIbHBIX TEeMATUK 110 IUCIUILIHHE.

Briaensitorcs crneayronye BUAb! JEKIUN:

- BBojgnas nekuus

BBonHas nekuus K AUCHUILIMHE 3HAKOMUT OOy4aroImuXCs C LEJbI0 M Ha3HaYeHHEM Kypca, €ro pOJIbI0 U MECTOM B
cucTeMe JUCHUIUIMH. B xome Taxoil JIEKIUU CBA3BIBACTCS TEOPETUUECKUH U NMPAKTHYECKUH MaTepuan ¢ NpaKTUKOW Oymymieit
paboThl, pacckas3blBaeTcs oOIas METonuKa pabOoThl HaJ KypcoM, IpeJIararoTcCs JIMTEPaTypHble UCTOYHHKH, MOMOTAroOLIHe
YCBOGHHIO MaTepualla JUCHUIUIMHBI U OCBOCHUIO KOMIICTCHIMH, CTAaBATCA HAaydHbIC IPOOJIEMBI, BBIIBUIAIOTCA T'UIOTE3BL,
omnpezensercs GopMa TEKyIIETo KOHTPOJIA U IPOMEXYTOUHOM aTTecTalum.

BBoznas nexuus K paszeny. AHaJIOTMYHO BBOIHOM JICKIIMY K JUCHUIUIMHE PACKPBIBACT Psi] BOIPOCOB, HO CBSI3aHHBIX HE
C IUCLIMIUIMHOM B LIEJIOM, a C TEMATUKOM KOHKPETHOI'O pasjena.
- O0630pHast ek

IIpoBoauTcs ¢ 1enbl0 CUCTEMaTH3allMU 3HaHUN Ha Ooliee BBICOKOM YpPOBHE, paCCMOTPEHHs 0CO00 TPYIHBIX BOIIPOCOB
JUCHUIUINHBL.
- IIpobnemnas nexuus

Ha nanHON Nexuuy HOBOE 3HAHME BBOAUTCA KAaK HEU3BECTHOE, KOTOpoe HeoOXxoauMmo "OTKphITh"'. B pamkax nexiuu
cozziaeTcs MpoOiieMHast CUTyalys, KOTOPYI0 00ydarolle pelaoT HO3TAIHO C MOACKa3KaMU U MOMOIIbIO IPENoAaBaTeIs.
- Jlexuus BaBoeM

OTa pa3sHOBUIHOCTH JICKLUHU SBISETCS MPOJOKEHUEM M Pa3sBUTHEM HPOOIEMHOIO U3JI0KEHHs MarepHuana B JUajore
JByX Ipernojasareneil. 31ech MOAENUPYIOTCS peajbHble CUTyallud OOCYXJCHUS TEOPETUUECKHX U NPAaKTHMYECKUX BOIPOCOB
JIByMsl CLICLIUATIMCTaMH.
- Jlexuus c 3apaHee 3aIIaHUPOBAHHBIMHU OLINOKaMH

JlaHHas JeKuMs IpH3BaHA aKTUBU3UPOBATh BHUMaHME OOYyYalOIIUXCs, Pa3BUBATh UX MBICIUTEIbHYIO AEATEIbHOCTD,
(hopMupOBaTh YMEHHUE BBICTYNIATh B POJIM SKCIEPTOB.

3amaya mpenonaBarelqs COCTOMT B TOM, 4YTOOBI 3aJIKHTh B JIGKIMIO OIPEAENICHHOE KOJIMYECTBO OIIMOOK
COJIEPIKATEIBLHOTO, METOIMIECKOT0, TOBeieHIecKoro Xxapakrepa. [lonbuparorcst Hanbomee THITMYHBIE OMIMOKH, KOTOPbIE 0OBIYHO
HE BBIIITYMBAIOTCS, a KakK Obl 3aTyIIEBBIBAIOTCS. 3ajadya OOyYalOIIMXCSl COCTOMT B TOM, YTOOBI IO XOIy JIEKIMH OTMedarb
ommoOKy, PUKCHPOBATh U HAa3bIBATh MX B KOHIIE.
- Jlexuus-npecc-koHpepeHus

IMpenonaBarens TPOCHT OOYJAIONIMXCS 3aJaBaTh MMCHMEHHO BOIPOCHI IO JaHHOW TeMe. B TeueHHe IBYX-Tpex MHHYT
obyuvatonuecs GopMyIHpPYIOT HanOoIee HHTEPECYIONINE UX BOIPOCH! M IIEPENAIOT MPETOaBaTelio, KOTOPHIH B TEUCHUE TpexX-
IISITU MUHYT COPTHPYET BOIPOCHI 110 MX COICP)KAHUIO U HauMHaeT JieKuuto. JIekius usnaraercsa He KaK OTBEThl Ha BOIPOCHL, a
KaK CBSI3HBIH TEKCT, B IIPOLIECCE U3NIOKEHHST KOTOPOTO (POPMUPYIOTCS OTBETHI.
- Jlexkuus-KoHCYIbTaLUs

Marepuai u3naraercs B BUZ€ BOIIPOCOB U OTBETOB UJIM BOIPOCOB, OTBETOB U JUCKYCCHUI.

CTpyKTypa NpenocTaBIeHuUs JISKIHOHHOTO MaTepuaa;
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- BBozHas 4acTh JeKIUH

ITepBoe mpencraBieHue O JISKIHN COASPIKUTCS Yke B popMyanpoBke TeMbl. OHa TOJDKHA OBITH KPATKOIi, BEIPaXkKaTh CYTh
OCHOBHOM ujeH, ObITh HpHBIeKaTeNnbHOI mo Qopme. IlemecoobpasHo 3mech cka3aTh Ha 3HAYEHHE OTOM TeMBI s
HOCJIEAYIOIEero YCBOCHUs 3HAHMI M Pa3BUTHUs JIMYHOCTH oOydarommxcs, s Oyaymieil mpoecCHOHAIbHOH AesTeIbHOCTH.
Jlanee MOXKHO COOOIIUTH IENU JIEKIMH WM ee IulaH. JKelaTelbHO COPHEHTHPOBATh CIyIIaTeNeld Ha IOCIELYIONHMH KOHTPOIb
3HaHWH, MOJIE3HO yKa3aTh Ha CBS3b HOBOIO MaTepHalia C IPOUICHHBIM U IPEABLAYIINM. TeMIT H3JI0KEHUs STOH 4acTH JICKIHH,
KaK [PaBMIIO, JIOJDKCH OBITh BBIIIE TEMIIA H3JI0XKEHUSI OCHOBHOTO, YTO 3aCTaBISsIET 00yYAIONIUXCS CUXOJIOTHIECKH COOpaThes U
COCPENOTOUNTHCS. BBOSHAS YacTh JIEKIMU OOBIYHO 3aHUMAeT 5-7 MUHYT.

- OCHOBHAsI 4aCTb JICKIIIH

IMepexony K M3IOKEHHIO IIEPBOTO BOIPOCA, KaK IPaBHIIO, JOJDKHA IPEAIISCTBOBATh May3a. B 3T0 Bpems JIeKTOp MOXeT
HPOBEPUTH, BCE JIM CIIYLIATENIN TOTOBBI K BOCIPHATHUIO JICKIUH (II03bI, BEIPAXKSHUS JIULL, PA3rOBOPHI). 3aMeTHUB 00y4aloNUXCs, He
TOTOBBIX K BOCIIPUSITHIO, ONBITHBIE IPETIONABATEeNH IPOM3HOCIT KPATKyl0 MOOHMIU3YIOIIYIO (pa3y, OCTAHABIMBAIOT B3I Ha
HEpaJuBhIX, PeXe - Ha3bIBAIOT (haMHIIUIO, UM M HE TPATAT BpeMsl Ha JIUTENbHbIC 3aMeUaHHsI.

JU1st TOro 4TOOBI IPEOAONETh MOTEHINATBHYIO TACCUBHOCTD CIyIIaTeNleld, He0OXOAMMO BCEMH BO3MOXXHBIMH CIIOCO0aMHU
NpHIATh JICKIUH NPOONEMHBIH Xapakrep, MOOykaas Clymarenedl K CaMOCTOSATENBHON IT03HABaTENbHOH AKTUBHOCTU H
TBOPUYECTBY.

K TakuM aKTUBHBIM CPEICTBAM MOXKHO OTHECTH:

° oOpameHre K 00y4JaroIiMCs ¢ BOIIPOCAMH, YTOYHSIOIMINMI TOHUMaHUe OCHOBHEIX HJe 1 (JaKTOB TEMBI;

° OpraHU3aIHI0 MHHH-CTOJIKHOBCHUH PAa3INYHBIX TOYEK 3PEHHMS MO BBIABUHYTHIM IIPEIIOAABATENIEM MTOJIOKEHHSIM;

° TIOCTAHOBKY BOIIPOCOB, 33J1ad C MHOXKECTBEHHOCTBIO PEIICHUH 1 IIp.;

° MHIUBUJYalbHBIA CTHIIb M3JI0XKEHHUS MaTepHaa;

° obecrieueHre 00paTHOI CBSI3H.

- 3axyoyeHue

B mpomecce uTeHms JEKIMH IperojaBaTeNlb JOJDKEH IM03a00THUTHCS O ee 3aBepIieHHH. Paccumrars Bpems, a He
IpephIBaTh JIEKIHUIO Ha moxycioBe. OOBIYHO IS 3aKTIOUCHHs] MaTepuaia ObIBaeT JOCTATOYHO 5-7 MHHYT. 3aBepIias JEKIHIO,
IperosiaBaTellb OTBEYAET Ha BOIIPOCH! CIyIIaTeNel, TOABOIHUT UTOT, JaeT METOANIECKHE YKa3aHUs K CaMOCTOSATENBHON paborTe,
KOMMEHTHPYET IpeJyIaraeMylo JIUTeparypy. 3akaHIUBaTh JEKIHIO HY’)KHO KOHCTPYKTHBHO IT0 COJEPKAHUIO U MOJOKHUTEIBHO 110
SMOIMOHATBHOMY HacTpoto. OOydJarommecs TOIDKHBI YHTH 3aWHTEPECOBAHHBIMM, 3aHHTPUTOBAHHBIMH, KEMAIOIIHMH

OHpO6OBaTB 3aBTpa K€ NPEUIOKEHHA JIEKTOPA, a TAKIKE B XOPOLIEM HACTPOCHUU U AaKTUBHOM TOHYCEC.

11.2. Meronuueckue ykazaHus st 00y4aroIMXCs 110 BBINOJHEHHUIO J1JaOOpaTOPHbIX padoT.

B xoze BblNONHEHHA 1a00paTOPHBIX PaboT 00yuaromuiics JOKEH YIIyOUTh U 3aKPElUTh 3HAHUSA, IPAKTUYECKUE HABbIKH, OBIAJCTh
COBPEMECHHOH METOAMKOH M TEXHHKOH OKCIIEPHMEHTa B COOTBETCTBHM C KBaJM(HUKALMOHHOM XapaKTepPUCTHKOH 00ydaromerocs.
Bemonnenue 1abopaTtopHEIX paboOT COCTOMT U3 IKCIEPUMEHTAJIbHO-IPAKTHYECKOM, PacueTHO-aHAIMTHYECKOH 4acTed M KOHTPOJBHBIX
MEpONpPUATHUH.

BrInonHeHue 71a00paTOpHBIX PaboT oOydalomuMcsl SIBISIETCS HEOTHEMJIEMOM YacTbi0 W3Yy4YEHHsl IHUCLUILIMHBI, OIpenesieMon
y4eOHBIM IIITAHOM, ¥ OTHOCHTCS K CPEICTBaM, 00ECIIeUHBAIOIINM PEIICHHE CIIEIYIONMX OCHOBHBIX 3a/1a4 00y4alomerocs:

- IPUOOPETEHNE HaBBIKOB HCCIIEIOBAHUS IIPOLIECCOB, SBICHUH M 00BEKTOB, H3y4aeMbIX B paMKaxX JAHHOH JUCIMILIMHEI,
- 3aKpeIuIeHHe, Pa3BUTHE U ACTAIU3ALMS TEOPETHISCKUX 3HAHUH, OJyYCHHBIX Ha JICKIHSX;

- TOTy4YeHHEe HOBOH HH(OPMAIUH 110 U3y4aeMO JUCIUILINHE;

- IproOpeTeHNne HaBBIKOB CAaMOCTOSITEIbHON paboThl ¢ 1ab0paTopHbIM 000PYIOBaHUEM U pHOOpaMu.

BrInonHeHue 00y4arommMcst 1abopaTopHBIX padoT He B MOJTHOM 00beMe MOXKET IIPUBECTH K IIOHIKEHUIO OLIEHKH 33 JUCUUILINHY 13-
32 HU3KOTO YPOBHSI OCBOCHHSI KOMIIETCHIINH:

- BBINOJIHEHHE MeHee 75% J1abopaTopHbIX paboT - MOHMKEHHE MAaKCUMAIbHOW OLICHKH Ha 1 6an;
- BhIoNHeHHe MeHee 50% J1abopaTopHbIX paboT - MOHMKEHIE MAaKCUMAaJIbHOM OlleHKHU Ha 2 6Gaiuia;
- HEBBINOIHEHNE JTa00PaTOPHBIX PaboT - HOHMKEHHE MAKCHMAIILHOM OLICHKH Ha 3 Gaa.

3ananue u TpeOOoBaHuUS K IIPOBEIECHUIO J1a00OPaTOPHBIX PadOT.
3amanus 1 TpeOOBaHUS K 1a00PaTOPHBIM paboTaM pasMmernens! B Jlnanom kabunere I'YAII B paszierne AUCHMILIMHEL

Crpyktypa u popma otdeTa 0 JlabopaTopHOii paboTe.

Otyer o aboparopHOil paboTe cuaercs B MEeKTPOHHOM Buae (mokymeHT Word, nokyment PDF) uepes Jlnunblit kabuner I'YAIL. Otuer
71a00paTOpHOIT paboTe CONEPIKUT CIETYIOIINE IEMEHTHL:

- THUTYJBHBIH JIUCT C HAa3BaHUEM JIMCLUILIMHBI, HOMEPOM M Ha3BaHMEM JTabopaTopHOil paGoThI;

- [IeJU 1 3371a91 paboTHI;

- IpuOOPHI;

- 3aJ[aHHE;

- X0l paboTHI (TIpH HEOOXOAMMOCTH;

- MaTeMaTH4ecKast MOZIeIb ;

- KOHTPOJIBHBIE IPAMEPHI (TIPH HEOOXOANMOCTH);
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- BBIBOJIBI,
- CIIUCOK HCIIOIB30BaHHBIX HCTOYHHUKOB (TIPU HEOOXOIHUMOCTH).
TpeboBanus k 0(hOpPMIEHHIO OTYETa O J1abopaTOpHOi padoTe.
- O6uue TpeboBaHUS U PEKOMEHJALUH 10 BBIIOJIIHEHHIO IMChbMEHHBIX pa0oT : Meroaudeckue ykaszanus / C.-Ilerep6. roc. yH-T
a’pokocM. rpudopocTpoenus ; coct. A. A. Copokus. - CII6. : U3n-Bo I'YAIIL, 2017. - 32 c.
- O0mue TpeOoBaHUsS ¥ PEKOMEHJALMH 10 BBHIIOIHEHHIO MUCBMEHHBIX Pa0OT : METOAMYECKUE YKA3aHMS (C UBMEHEHUsMU Om
09.01.2019) [Dnexrponnslit pecypc] / UBanroponckuit ¢punman C.-Iletep6. roc. yH-T adpoKoCcM. IPHOOPOCTPOCHHS ; COCT. A. A.

CopokuH. - Banropon : 2019. - 37 c¢. URL: http://ifguap.ru/rp/ReportsFormattingRules.pdf, JInunsiii kabuner I'VAIL

11.3. Metopuueckue yka3aHHs Ul 00yJaroIuXcs 10 IPOXOXKACHUIO CaMOCTOATENbHOM PaOOTHL

B Xo7ie BBINOMHEHUST CaMOCTOSTEIBHOW paboThl, 00YYaIOUIMICS BBITOIHIET Pa0OTy MO 3alaHHIO U TIPH METOJMYECKOM PYKOBOJICTBE
IpernojaBaress, Ho 0e3 ero HeMmoCPECTBEHHOTO Y4acTHsL.

Jlns o0yuaronuxcst Mo 3a04HOH Gopme 00ydeHHs, caMOCTOsTeNbHAas paboTa MOXKET BKIIFOYATh B ce0s1 KOHTPOJIBHYIO PadoTy.

B mporecce BBIMONHEHHUS CaMOCTOSTEIBHOW PadoThI, y oOyuaromerocs (GopMUpYyeTcs LenecoodpasHoe IIaHUpOBaHUE pabodero
BPEMECHHU, KOTOPOC IMO3BOJIACT UM pa3BUBAThb YMCHHSA U HABbIKA B YCBOCHHUU U CUCTEMATU3aAllUN HpI/IO6pCTaCMLIX 3HaHHﬁ, obecrneunBaeT
BBICOKHUH YPOBEHb yCIIEBAEMOCTH B II€pUOJ 00y4eHHUs, IOMOraeT NOTyYUTh HaBBIKH HOBBIILICHUS MIPO(ECCUOHATBHOIO YPOBHSL.

MeroauyueckuMy MaTepuaiaMy, HalIPaBIAIOIUMU CAMOCTOATEIbHYIO pabOoTy 00yUYarOIIUXCsl ABISIOTCS:

- y4eOHO-MEeTOIUYECKUH MaTepual 1o AUCLUILIIMHE.

11.4. Meroanveckue ykazaHus JJ1s1 00y9IaIOUIMXCs IO MPOXOKICHUIO KOHCYJIBTAIINH.
[To m3y9aemoil TuCIUIITHHE TPOBOISATCS CIICAYIOLINE BUABI KOHCYIIBTAIIHIA:

- KoHcynpramnus nepen 3K3aMeHOM - TPOBOIUTCS C LIENBIO:
° YTOYHEHUS] OPraHN3aI[IOHHBIX MOMEHTOB;
° CHCTeMAaTH3aIlii 3HAHU;
° OTBETHI Ha BOMIPOCHI, BHI3BIBAIOIINE TPYAHOCTH MPH ITOATOTOBKE K IK3aMEHY.
KoHncynpramus uMeeT GopMy JICKIIUH, TTOCIE KOTOPOil MpernoJaBaTelb OTBEYAET Ha BONPOCHI O0YYAIOIIMXCS UM B BUAC

oecenn B hopme "oTBeT-Bompoc".

- KoHcynpranus co cnaboycneBalonMMu 00yYaromMHUC - peIHa3HaueHa IS
° JIMKBHJALUY MTPOOEIIOB NMPH U3YUCHUH JUCIUILIHHBL;
° pa3bSICHEHHSI CIIOPHBIX BOIPOCOB U BOMPOCOB, HAUO0JIEE CIIOKHBIX JUIS U3YUCHUS,
° 3aKpeTICHNs MIPOIICHHOTO MaTepHuana;
° IMKBUIAIUHN aKaJeMUICCKHUX 33I0JDKEHHOCTEH.
IIpoBoAMTCS PEryNspHO COMTacHO TpaduKy KOHCYIbTAlM Tpernogasarens (He pexe 1 pa3a B 2 Helemnu).

- KoHcysbTanus no npoekTHO# U HayYHO-MCCIIeJ0BATEIbCKOM JISTEIBHOCTH 00yYarOIIMXCS - TPOBOAUTCS C LIEIBIO:
° PacHIMPEHUsI HAyYHOTO KPYro30pa o0ydaromuxcs;
° pacCCMOTPEHUS BOIIPOCOB, HE BKIFOYEHHBIX B IPOTPAMMY M3y4aeMOIl TUCIUILTUHBL
° yrIyOJICHHOTO U3y4YeHHUsl MaTepHaia Kypca;
° MOMOIIX 00YYaIOIMMCS B TIOATOTOBKE HAYYHBIX CTaTeH U JIOKJIaJ0B Ha KOH(EPECHIH;
° MMOJATOTOBKU B YYaCTHIO B KOHKYpCax M OJIMMITHA/IAX.
[IpoBoauTCST peryasipHO corIacHO rpaUKy KOHCYJIBTAlMi NPErnoJaBaTessl WIM MO0 YCTHOH JOTOBOPEHHOCTH MEXKIY

O6y'-IaIOH.II/IMC${ U NIPETIOAaBaTCIIEM.

11.5. Meronuueckue yka3aHus [Tl 00yJarOIIUXcsl 110 IPOXOXKACHNIO TEKYIETro KOHTPOJIS YCIIEBaeMOCTH.

Texymuii KOHTPONb yCHEBAEMOCTH IIPELyCMaTPUBACT KOHTPOJIb KayecTBAa 3HAHHWH OOyYalOIIMXCS, OCYIIECTBIIEMOTO B TCUCHHE
ceMecTpa C IEJbl0 OIEHMBAHMSA XOIa OCBOCHHS NHUCLMIUIMHBEL HeBbImonHeHHEe TpeOOBaHMI WM MX YacTH 110 MPOXOKACHHIO TEKYILETOo
KOHTPOJIS yCIIEBAEMOCTH IIPH yCHENIHOM MIPOXOKACHHHN ITPOMEKYTOUHOM aTTeCTallii MOXKET IIPUBECTH K IIOHIKEHUIO UTOTOBO OLICHKH.

Bo3MOKHBIE METOZIBI TEKYIIIETO KOHTPOJIS:

- YCTHBIH OIIPOC Ha 3aHATHAX;

- CHCTeMaTH4ecKas IPOBEepKa BHIIOMHEHHS HHANBUIYAIbHBIX U JOMAIIHUX 33/1aHUH;
- 3aIIUTa OTYETOB MO JTAOOPATOPHEIM PadoTaM;

- IPOBEICHUE KOHTPOJIBHBIX padoT;

- TECTUPOBAHHUE;

- KOHTPOJIb CAMOCTOSITEIIbHBIX PaboT;

- IPOBEICHUE KOHTPOJIBHBIX padoT;

- JIOKJIaJ] Ha Hay4YHOU KOH(EPCHIUH;

- HaltMCaHue HaquOﬁ CTaTbu.
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11.6. Meronuyeckue ykazaHus Uil OOYYArOLIHXCS MO IIPOXOXKICHUIO TECTHPOBAHUSL.

Vcrionp30BaHKEe TECTOBBHIX 3aIaHHN BO3MOXKHO Kak IPH TEKYIIEM KOHTPOJIE, TaK U MPHU IPOBEICHUU IIPOMEXYTOYHOH aTTecTalu.
TecTbl MOTYT IPOBOIUTHCS KaK B MIMCBMEHHOH (hOpMe, TaK ¥ C UCIIOIb30BaHUEM JICKTPOHHBIX CPEACTB O0yUYCHUSL.

MOXHO BBIICIUTH OCHOBHBIC YPOBHHM TECTa, B KOTOPBHIX IPOBEpPKAa BO3pAcTaeT OT KOHTPOJIS 3HAHHH (MHIWKATOP JOCTIIKCHHS
KOMITETEHIIUH - "3HaTh'") 10 NPUMEHEHHs HABBIKOB MPHU PEIICHUH THIIOBBIX M HETHIIOBHIX 3a1a4 ((MHIUKATOPHI TOCTIDKEHHS KOMIICTEHIIUH -
"ymets" 1 "BnageTh"):

- IepBbIid ypoBeHb - y3HABaHHE paHee N3YyIEHHOTO MaTepHaa;

- Bropoii ypoBeHb - perpoayKTUBHEIN - B 33/IaHASAX HE COIEPIKUTCS MaTephaia Ui OTBETa HIIM K€ €T0 M3BJICUeHUE TpedyeT He
TOJIBKO 3aIIOMUHAHMS MaTepuaia, HO U €ro MOHNMaHHS (TI0ICTaHOBKa, KOHCTPYKTHBHBINA TECT, THIIOBAs 3a/1a4a);

- Tpetnit ypoBeHb - HETHIIOBBIC 33aJaull MOBBIICHHON CIIOXHOCTH, JUI KOTOPBIX TPeOyeTCsl CaMOCTOSTEIFHOE HAaXOXICHHUE
METO/IOB PEIICHNUS;

- CMeIIaHHBI - HCIIOJB30BaHHME D3JIEMEHTOB BCEX TPEX YPOBHEH Uil NPOBEPKH pa3HBIX HHIMKATOPOB JOCTIIKECHHS
KOMITETEHIIHH.

Kpurepun oneHku TecToBbIX paboT Oasupyrorcss Ha 100-0anpHoi mkane cormacHo MJIO I'VAIL. CMK 2.77 "llonoxenue o
MOYJIbHO-PESHTHHIOBON CHCTEME OIICHKHM KadecTBa y4ueOHOW paboTel crymeHToB B ['YAII" (momycTiMo mnpuMeEHEHHE JH000ro
KOJINYECTBEHHOTO TI0Ka3aTesI OLIEHKH C IpuBeaeHneM ero K 100-poneHTHO# mKae):

- MeHee 55 - "He 3a4TeH0" WK "HeyIOBIECTBOPUTEIbHO" (2);
- 0T 55 1o 69 - "3aureHo" wnm "ynosnerBopuTeiabHO" (3);
- ot 70 o 84 - "3aureHo" i "xoporo" (4);

- ot 85 1o 100 - "3auteno" uiu "otimaao" (5).

11.7. Meronuyeckue ykazaHus Uil OOYYArOLIHXCS MO IPOXOXKICHUIO IPOMEKYTOYHOU aTTECTALHH.
[MpomexxyToyHast arrectaiys OOYYAIOIIUXCS IPEIyCMATPUBACT OLICHHBAHUE IMPOMEKYTOYHBIX M OKOHYATEIBHBIX PE3yJbTaTOB
o0yueHus 1o mucnuiuinHe. OHa BKIIIOYaeT B ceOsl:

- 5K3aMeH — (opMa OLICHKU 3HaHHH, MOMYYEHHBIX OOydYaromMMcs B Mpolecce M3yYeHHs BCeil NUCUUIUIMHBI WA €€ YacTH,
HaBBIKOB CaMOCTOSTENIBHOW pabOThI, CIOCOOHOCTH MPUMEHSTh HMX JUIA PEIICHUs MPAKTHYECKHX 3a1ad. DK3aMeH, KaK IMPaBuIIo,
MPOBOAMUTCS B TMEpUOA OSK3aMEHAIMOHHON ceccMM U 3aBepluaeTcs aTTeCTalMOHHOW oneHkod "ommmuno", '"xopormro",
"yIOBIETBOPUTENHHO", ""HEYIOBIETBOPUTEIHHO".

- muddepeHIMpOBaHHBIA 3a4eT — 3TO GopMa OILEHKHM 3HAHWH, TTOMYYCHHBIX O0ydYarOMMCs NPH U3YYCHUH IHUCIMIUIHHBL, MTPU
BBIIIOJTHEHUH KYPCOBBIX ITPOEKTOB, KYPCOBBIX Pa0OT, HayYHO-HCCIIEIOBATEIbCKUX PA0OT U MPOXOKACHUN MPAKTUK C aTTeCTallHOHHON
OIIeHKOH "oTiIuHO", "xopouio", "y10BIeTBOPUTENBHO", "HEYIOBIETBOPUTEIBHO" .

DK3aMeH MPOBOIMTCS B OMHOM U3 CIEIYIOMUX (Gopm:

- B YCTHO# (popMe B BHJE OTBETA Ha BOIPOCH! 9K3aMEHALIOHHOTO OMleTa

- B MICBMEHHOM ()OopMe B BHJE TECTa

- C IPUMEHUEM CPeICTB AMeKTporHoro o0ydenus (LMS I'VAIL)

B ciyyae nucTaHIMOHHOH (OPMBI MPOMEKYTOUHOH aTTECTAIMU, SK3aMEH IPOBOAUTCSA B BUJAE TeCTa C NPUMEHCHHEM CPEICTB
JNIEKTPOHHOTO OOyUYCHUSL.
JucddepeHIpoBaHHEIN 3a49€T NPOBOAUTCS B OJHOU U3 CIEIYIOIHX Gopm:

- B YCTHOM (hopMe B BHJIE OTBETA Ha OMH MM HECKOJIBKO BOIIPOCOB IO THCIUILUTHHE

- B MICEMEHHOH ()opMe B BHE TECTa

- C IPUMEHHEM CPeCTB dekTpoHHOoro ooyueHus (LMS I'VAIT)

B ciyuae nucTaHIMOHHOM (OpPMBI NPOMEXYTOUHOH arTecTanyu, AUQQepeHINpPOBaHHBIA 3a4eT IPOBOIUTCS B BHIE TECTa C

TIPUMCHEHUEM CPECACTB IJICKTPOHHOI'O 06y‘IeHI/I$I.
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JIneT BHeceHMs M3MEeHeHHUI B pado4yIo MPOorpaMMy M CIUIITHHBI

JlaTa BHeceHHs

. Jara n Ne
H3MEHeHHUH 1 Hoanuck
. . . NMPOTOKOJIA
JAONOJIHEHU . Copnepsxanue M3MEHEHUI H JONIOJHEHUI 3aB.
3acelaHus .
oanuch, BHecero Kkadeapoii
kadeapsl

HU3MCEHCHUSA
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