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AHHOTaUUs

Jucuuminaa  "®usuka" BXOAMT B 00pa3oBaTENbHYIO IMPOrpaMMy BBICIIEr0 00pa3oBaHMsl II0 HANPABICHHUIO MOJATOTOBKH/
crenmanbHoct 09.03.01 "Mupopmatuka M BEMMCIMTENbHAs TexHMKA" HampasieHHocTH "IIporpamMmHOe ofecredeHHne CpencTs

BBIUMCIIUTENIBHOI TEXHUKM W aBTOMATHM3MpOBaHHBIX cucteM". Jlucummimnua peammsyerca Kadenpoit mnpuxmagnoit Maremartukw,
nH(OpMaTHKH ¥ HHYOPMAIIMOHHBIX TaMOXEHHBIX TexHoorui (Kadenpoii 2).

HI/ICHI/IHHI/IHa HalcJICHa Ha q)OpMI/IpOBaHI/Ie Y BBITYCKHHUKA CIEAYIONINX KOMIIETEHIIM:

VYK-2 "CniocobeH onpenensats Kpyr 3ajad B paMKax MOCTaBJICHHOH LieJI U BBIOMPATh ONTUMAJIbHBIE CIIOCOOBI UX pelleHus,
KCXOJIsl U3 NEUCTBYIOIIIX [TPABOBBIX HOPM, HMEIOIIUXCS PECYPCOB U OrpaHMYCHHN"
OIIK-1 "CriocoOeH MpUMEHATh €CTeCTBCHHOHAyYHbIC W OOLICWH)KCHEPHBIC 3HAHUS, METOIBl MAaTEeMAaTHYECKOrO aHajHu3a U
MOJICITUPOBAHUS, TEOPETHYECKOTO U HKCIIEPHUMEHTAIBHOTO UCCIICA0BaHHs B PO(ECCHOHATIBHON eI TeIbHOCTH"
CozepxaHue IHCIMIUIMHBL OXBaThIBAET KPYT BOIPOCOB, CBS3aHHBIX C HauOoiee OOMIMMH 3aKOHAMH HPHUPOJBI, MaTepuei, ee
CTPYKTYpOI U TBHKECHHEM.

INpenoraBaHye IUCIUILTHHBI TPEXyCMaTPUBAET CIEMyIOIHe (OpMBbI OpraHM3alMM y4eOHOTo Tpolecca: JEKIHH, 1abopaTopHbIe
paboTHI, caMoCTosTeTbHAs paboTa 00y4aroIIerocs, KOHCYIBTAIN.

HporpaMMoﬁ JAUCHUIUIMHBI MPEAYCMOTPEHBI CJIICAYIOINE BHUJbBI KOHTPOJIA: TCKyH.II/Iﬁ KOHTPOJIb YCII€BA€MOCTH, MNPOMEKYTOUHAL
arrecranus B d)OpMC OK3aMcCHa.

O01mas TpyIoeMKOCTh OCBOCHUS AUCIHUILIHHBI COCTABISIET 7 3a4eTHBIX eANHMI, 252 Jaca.
S13b1k 00yUEHHsI IO AUCIUILIHHE "pyCcCKuit".



1. l'[epeqem, MNJJAaHUPYEMBIX PE€3yJabTaTOB Oﬁy‘lel-llrlﬂ Mo TMCIMUIIJIMHE

1.1. Llenu npenoaaBaHus AUCHUIUIMHBI

- U3yYeHHE OCHOBHBIX (PU3MUECKHX SBICHUH, (QYHIAMEHTAIBHBIX MOHATHH, 3aKOHOB M TCOPHU KIACCHYECKON M COBPEMEHHOU
(busuky;
- pa3BUTHE Y CTYIEHTOB 00IIero (hU3NIEeCKOro MUPOBO33pEHNUS, (PU3NIECKOTO U HAYIHOTO MBIILICHHS;
- pa3BUTHE Y CTYICHTOB YMEHHs BHICTh C€CTCCTBCHHOHAyYHOE COJCpKaHUE MpOOJIeM, BO3ZHHMKAIOIIUX B TPAKTHYCCKOW ACATCIBLHOCTH
OakasaBpa;
- co3naHue (yHAaMEHTaJIbHOW 0a3bl JUIS TEOPETHYSCKOM IMOATOTOBKM OakalaBpa IO HalpaBlIeHUIO MoarotoBku «MHpopmarnka u
BBIYUCIUTEIbHAS TEXHHKa», HEOOXOMUMOM Il OCYIIECTBICHHS TNPOPECCHOHATIBHOW MAEATEIBbHOCTH B OOJACTH MAaTEMaTHYECKOTO

MOJICJTUPOBAHUS POLIECCOB M OOBEKTOB, IPOBEACHNS HAOMIONECHIH, H3MEPEHHH, SIKCIIEPUMEHTOB U aHAJIM3a ITOJIYYCHHBIX JAHHBIX.
1.2. lucuuniyHa BXOAUT B COCTaB 00s3aTeIbHON YacTH 00pa30BaTe/IbHOM IporpaMmsl Beiciiero oopasoBanus (nanee — OI1 BO).

1.3. [lepeyeHp MIaHUPYEMBIX PE3YIIBTaTOB OOYUSHHS 110 AUCIHUILIHHE, COOTHECEHHBIX C INTAHUPYEMBIMH pe3yabraraMu ocBoeHust OIT
BO.
B pesymbsrate W3ydeHHs IUCHUIUIMHBI OOydJalomMiicss MOMKeH oOnamaTe CISTYIOIIMMH KOMIICTCHIMSMH WM WX YacTSIMH.

Komnerenmuu u HWHAUKATOPBI UX TOCTUIKCHUS IPUBEICHBI B Tabnuie 1.

Tabnuua 1 — [lepedeHb KOMIIETSHIMI ¥ HHAXKATOPOB MX JIOCTHIKCHHUS

Kareropus (rpynna) Ko n HauMeHOBaHHEe MHIMKATOPA
Kox u HauMeHOBaHUe KOMIIETeHIIUT
KOMNeTeHIIHH JAOCTHIKEHUsI KOMIeTeHITHH
‘YHHUBepcaabHbIE VYK-2 Cnocober ompeznensaTh kpyr 3afgad B pamkax | YK-2.3.1. 3HaTb BuABl pecypcoB U
KOMIICTEHIIUH [IOCTABICHHOW LM U BBHIOUPATh ONTHMAJbHBIC | OTPAHHYEHUS UL PELICHHUsS MOCTAaBICHHBIX

CHoCcOObl MX pelLIeHUs, UCXOAd U3 JEHCTBYIOIUX | 3a1a4

IPaBOBBIX ~ HOpM, HMemomuxcs  pecypcoB  u|YK-2.V3. YMETb BBIIBUTaTh
OrpaHHYeHUH aJIBTepPHATUBHBIC BapHaHTHl JeHCTBUIl ¢
LEeTbI0  BHIOOpa ONTHMAJBHBIX CIIOCOOOB
pelieHust 3aja4, B TOM YHCIIE C IIOMOIIBIO
LU (POBBIX CPENCTB

YK-2.B.2. Bnagetp HaBBIKAaMH BBIOOpa
ONTUMAIIBHOTO CIIOoco0a pelleHus 3axad C
y4eTOM HMEIOIUXCS YCIIOBHH, PECypcoB U

OrpaHUyYeHUN

Oo6uenpodeccuonanpupie | OIIK-1 Crnocoben mpumensts ectectBeHHoHayuHble | OITK-1.3.1. 3HaTh OCHOBBI MAaTEMaTHKH,
KOMIETEeHIIUH u O0LIeHH)KEHEePHBIE 3HaHWU, MeTo/bl | QM3MKH, BBIYHCIUTENBHOH TEXHUKH U
MaTeMaTUYecKoro aHallM3a U MOJEIUPOBAHMS, | IPOrPaMMHPOBAHUS

TEOPETUYECKOTO u skcriepuMenTaibHoro | OITK-1.B.1. BJIAJIETh HaBBIKAaMU
HCCleJoBaHUS B IPO(ECCHOHATBHOM IEATETEHOCTH | TEOPETHYECKOr0 U AKCIIEPHMEHTAIBHOTO
HCCIeJOBAaHUS 00BEKTOB

HpO(beCCPIOHaJ'ILHOﬁ JACATCIBHOCTU

2. MecTo IMCHMILIMHBI B cTPYKTYype OIl

Jlucnuruinaa MOXeT 0a3UpoBaThCA Ha 3HAHUAX, paHee IPHOOPETEHHBIX 00yYarOIIMMHUCS [IPU U3YYEHUHU CIEAYIOMNX AUCIUIIINH:
- Undopmatuka

- OcHoBBI IM(POBOH IPaMOTHOCTH

3HaHWs, NOTyYEHHBIC IPH H3YYCHUN MaTepHana NAaHHOH IUCUUIUIMHBL, UMEIOT KaK CaMOCTOATENbHOE 3HAa4eHHE, TaK M MOTYT
HCHOJIb30BaThCS P U3YyYEHUH APYTHX JUCIUIUINH:
- ANTOPUTMBI U CTPYKTYPHI JaHHBIX
- TexHMKO-?KOHOMHYIECKOE 000CHOBaHHUE NMPOEKTHBIX PEIICHHH
- YnpaBiieHue MpoeKTaMu

- DKOHOMHKA



3. O0beM U TPYI0eMKOCTb IMCUHMILIMHBI

Jlanubpie 00 oOmeM 00beMe JUCHUIUIMHBI, TPYIOSMKOCTH OTICIBHBIX BHIOB yueOHOW PabOThl MO JUCUUILIUHE (M pacrpenesicHue

9TOH TPYAOEMKOCTH 110 CEMECTpaM) MPEICTABICHBI B TA0IHILIE 2.

Tabnuua 2 — O0beM U TPYIOEMKOCTh TUCHUTUINHBI

TpynoeMKocTh 1o

Bux yue6Hoii pa6oThI Bcero cemecTpam
2 3
O0umast Tpy10eMKOCTh AMcHUIIuHbI, 3E/yac. 7/252 3/108 4/144
U3 HUX YaCOB MPAKTHYECKOii MOAr0TOBKH 0 0 0
AyIUTOpHBbIE 3aHATHS, BCEr0 4ac. 68 34 34
B TOM 4YHCIIE:
- nexuuu (JI), gac. 34 17 17

- mpakti4eckue/cemuHapcekue 3anstus (113, C3), gac.

- mabopatopusie pabdotsl (JIP), uac. 34 17 17

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

DK3aMeH, Jac. 27 27
Camocrositenbnas padora (CPC), Bcero uac. 157 74 83
Bua npome:xkyTouHoii arrecranum: 3adet, 1udd. 3ader, sx3amen (3auer, {uddd. 3auy, Hdudd. Hudd. 3au. OK3.
IK3.) 3a4.,9K3.

4. Conep:xaHue TUCIHUNITUHBI

4.1. PactipeneneHre TpyIOEMKOCTH JHUCIMIUTHHEI T10 Pa3eiaM U BUAAM 3aHITHH.

Pa3zernsl, TeMbl TUCHUIUIAHBI U UX TPYAOSMKOCTh IIPHBE/ICHEI B TaOnuIe 3.

Tabnuua 3 — Pa3nensl, TeMbl AUCHUIUIMHBL, UX TPYAOEMKOCTh

3 KII/
Jlekumn, JIP CPC
Pa3znennbl, TeMbl JUCHHILTAHBI (C3), KP
yac. yac. yac.
qac. qac.
Cemectp 2
Paznen 1. ®duznyeckre 0CHOBBI KIIACCUUECKON U PEIATUBUCTCKON MEXaHUKU 10 0 12 0 50
Tema 1.1. MexaHu4eckast pabora ¥ SHEPrus
Tema 1.2. Kone6anus 1 BOJIHBI
Tema 1.3. ®usnyeckre 0CHOBBI pENSITUBUCTCKON MexaHUKH. JnemeHTsl CTO
Paznen 2. OCHOBBI KJIACCHYECKOIT MOJIEKYJISIPHOM CTaTUCTHYECKOM (DH3UKH U TePMOANHAMUKH 7 0 5 0 24
Tema 2.1. OCHOBBI KJIaCCHUECKON CTATUCTUYECKOI MOJIEKYIIPHON (BU3UKU
Tema 2.2. OCHOBBI TEPMOJMHAMHUKH
Hroro B cemectpe: 17 0 17 0 74
Cemectp 3
Paznen 3. DnekrpuyecTBo 6 0 6 0 18
Tema 3.1. DnekTpocTaTrka B BAKyyMe U BEILECTBE
Tema 3.2. 3aK0HBI HOCTOSHHOTO TOKa




3 KIl/
Jleknum, JIP CprC
Pa3znesnl, TeMbl JMCHHILIAHBI (C3), KP
yac. yac. yac.
qac. qac.
Pazgen 4. MaraurHoe moJjie 5 0 7 0 20
Tema 4.1. Maraurocraruka B BaKyyMme 1 BEIIEeCTBE
Tema 4.2. MaruutogruHaMHKa
Tewma 4.3. DnexTpoMarHuTHASE WHAYKIHAS
Tewma 4.4. YpasHenus MaxkcBerna
Pazpgen 5. Ontuka 2 0 4 0 15
Tema 5.1. BonrHoBast ontuka
Tema 5.2. KBanToBas onthka
Pa3znen 6. KBaHTOBast MEeXaHUKA U siiepHast (pU3UKa 2 0 0 0 20
Tema 6.1. Bonns! ne-bpoitns. Ypasuenue Ilpenunrepa
Tema 6.2. AToM Bo1opo/ia B KBAHTOBOW MEXaHUKE
Tema 6.3. KBaHTOBBIE CTaTUCTUKU. DJIEKTPOHBI B KpUCTAJIaX
Tema 6.4. OCHOBBI (PH3UKHM ATOMHOTO sApa. DJICMEHTapPHBIC YaCTHIIBI
Paznen 7. Wepapxus ctpykryp Mmartepuu. OBomouusi Bcenennoil. [lonsrtue o mpobGiemax 2 0 0 0 10
COBPEMEHHOH (DM3UKHU U aCTPOPH3UKU
Tema 7.1. Uepapxust cTpykryp Mmarepuu. OBomouusi Bcenennoi. [lonsarue o mpobGiemax
COBPEMEHHOH (QHM3HUKHU U aCTPOPH3HKU
Hroro B cemectpe: 17 0 17 0 83
Hroro: 34 0 34 0 157

HpaKTH‘{eCKaH NOATOTOBKA 3aK/IIOYAaCTCA B HEIIOCPCACTBEHHOM BBIINIOJIHCHUU 06y'-IaIOH.[I/IMI/IC$[ OIIPCACIICHHBIX TPYAOBBIX q)yHKIIHfI,

CBSI3aHHBIX ¢ Oyaymel mpodecCHOHANBHON AESTENFHOCTHIO.

4.2. ConeprxkaHue pasesoB U TeM JIEKLIUMOHHBIX 3aHATHH.

CozeprxaHue pa3lesioB H TeM JEKIHOHHBIX 3aHATHI IPUBEACHO B TabmmIe 4.

Tabnuua 4 — ComeprkaHue pa3aesioB U TEM JIEKIIHOHHOTO IIHKJIA

Homep
Ha3spanue u copep:xaHue pas3aesioB H TeM JEKIHOHHBIX 3aHATHI
pasaena
1 DU3UYECKHE OCHOBBI KJIACCHYECKON U PEISTUBUCTCKON MEXaHHKH

Tema 1.1. Mmexanudeckas paboTta u SHeprus

Mexanuueckas pabora u MouHocTh. Kunernueckas sneprus. ITons cun. KoHcepBaTUBHBIE M AUCCUIIATUBHBIE CUIBL YCIOBHE
HNOTCHIUAIBHOCTY MONA CHI. 3aMKHYTble U HE3aMKHYTble cucTeMbl. IloTeHnumanbHas sHeprus cucreMbsl. CBsi3b MEXIy
HNOTCHIUAIBHON SHeprueil U mojleM KOHCEPBaTUBHBIX CHUIL. 3aKOH COXPAHEHUS MeXaHW4ecKoid sHepruu. CHCTEMbl €AUHHIL.
Kuneruyeckas sHeprus Bpallarolerocst TBEpIOro Tena

Tema 1.2. KoneGanust u BOIHBI

lapMoHMYECKHiT M aHrapMOHMYECKHH OCHMILIATOP (MaTeMaTHYeCKHMil MasTHHK, (u3H4eckuil MasTHUK, KoyieGaHHs MOJ
neiictBueM ynpyroil cuiel). Crnoxenue koneOanmid. PU3nMueckuil CMBICH CHEKTpalbHOro pasioxeHus. Juddepeniuansuoe
ypaBHeHHe KoneOanuil. CBoOOIHBIE, 3aTyxaromiue KoneOaHus. BeiHykneHHbIe KoneOanus. Pe3onanc. Kunemarnka BOJIHOBBIX
nporeccoB (IIockue u cdepudeckne BoIHBI). BomnoBoe ypaBHeHwe. IlpuHmumn cyneprosunun. ODHeprust BomHbL IloTok
sHeprun. HTEeHCHBHOCTD BONHBI. CTOsiyast BoyiHA. 3ByK. OCHOBHBIC XapaKTEPUCTHKH 3BYKOBO# BONHBI. D dekt Jomnepa mis
3BYKOBBIX BOJIH.

Tema 1.3. ®uznyeckre 0OCHOBBI PEISITUBUCTCKONH MeXxaHUKH. JnemenTsl CTO

IMpuanun otHocuTensHOCTH [ammes, mpeoOpasoBanmst [ammnes. IlocTynmaTel cHenUanbHONH TEOPUH OTHOCHTENBHOCTH.
IpeobpazoBanus Jlopenna u ciaeactBus u3 HUX. OCHOBBI PETATHBUCTCKOM MeXaHWKH. IHTepBan, ero WHBapHaHTHOCTS.
PensatuBucTckuif mMmirynsc. OCHOBHOE ypaBHEHHE DEIISITUBUCTCKOM IWHAMHUKH. KuHeTHdeckas SHEPTUs PENSTUBHCTCKOMN
gacThIbl. CBs3b Macchl W SHeprud. CBs3p MEXAy SHEprueil M MMITynbcoM dacThnbl. OCHOBHBIE Hien oOmeld Teopuu

OTHOCHUTCIIBHOCTH




Homep

pasaena

Ha3zBanmne u coIepKaHue pa3aeioB U TEM JIEKIIHOHHBIX 3aHATHIA

2

OCHOBBI KJIACCHIECKOH MOJIEKYIISIPHON CTaTUCTHIECKON QH3UKH M TEPMOINHAMUKH
Tema 2.1. OCHOBBI KJIACCHYECKON CTATHCTHYECKOH MOJICKYISIPHOU (PH3NKH
WneanbHelit ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSSI SHEPTHUs, TEIIOEMKOCTH, ypaBHEHHE aauadarsl, paboTa MpH pa3IMiHBIX
npoueccax,). Pacnpenenenns Makcpeiia. CKOPOCTH TENIOBOTO ABMKEHUS MONeKyll. CpenHss KUHETHYECKas SHEPTHs MOJIEKYJL.
OCHOBHOE ypaBHEHHME KHMHETHYECKOHM TEOpUMM MJeanbHbIX TasoB. Pacmpenenenne bonpnmana. SBnenus nepeHoca,
KHHETHYECKHUE SBICHUS.
Tema 2.2. OcHOBBI TEPMOAMHAMUKH
TepmopnHaMudeckne cocTosHus U mporecchl. [ToraTne GyHKIME coctostHuA. BHyTpeHHss sHeprus. KommdaecTBo TEmIOTHI.
Pabora Tena npu n3mMeHeHnn ero oosema. [lepBoe Havano TepMoanHamMukd. TemnepaTypa W BHYTPEHHSS SHEPIHS KaK (yHKIHS
cocrosiHus. TerutoeMkocTs. OHTponusa. Bropoe u Tperbe Hauana tepmonuHamuku. Teopemsl KapHo. 3akoH Bo3pacraHus

sHTponuu. [lopsaok u 6ecriopsanok B mpupone. Tepmoaunamudeckue pyHkimy. DPa3zoBbie paBHOBECHS U MPEBPAILCHHS.

DIEKTPUYECTBO
Tema 3.1. DnexTpocTaTrka B BaKyyMe U BEIIECTBE
ONeKTpocTaTnKa B BaKyyMe. 3aKOH COXpPAaHEHHs >JIeKTpHdeckoro 3apsjga. 3akoH Kymowa. Cuctemsl eawHmm. Ilpunrmmn
cyneprno3uiui. CHCTEMBI 3apsHKEHHBIX YaCTHIl. DJIEKTpHYecKui aumons. Pabora cui anexTpoctarmyeckoro moins. Teopema o
OUPKY/SIIAA  BEKTOpa HANPSDKEHHOCTH. [lOTEHIIMANTBbHOCTH 3MEKTPOCTATHUECKOro TMoisd. HampsskeHHOCTP M NOTEHIHAN
3NIEKTPOCTATHUECKOTO MOJIS. CBA3b MEXXAY HMMH. Teopema I'aycca Ui 3IeKTpOCTaTHUECKOro IO B Bakyyme. [IpumeHeHue
TeopeMbl ['aycca k pacdyeTy mHosiei. ODNIEKTPOCTaTHKa B BEIIECTBE. THIIBI AMAICKTPUKOB. Iloysfpu3amust IU3JICKTPHKOB.
CBOOOIHBIE U CBSI3aHHBIEC 3apanbl. JIMdIeKTpUUecKas BOCHPHUMYUBOCTE. J[M3eKTpudeckas IPOHUIAEMOCTh. DIEKTPUIECKOe
cmemenne (nHOyknus). Teopema ['aycca I SIEKTPUYECKOTO MONS B JUAICKTPHUKE. YCIOBUS Ha TpaHUNE pas3fena ABYX
nuaiekTpukoB. [lome BHYTpM NpoOBOXHMKA Wy ero mnoBepxHocTH. OOmas 3agada dJIEKTPOCTATUKU. OIEKTPOSMKOCTh
MpoBOAHUKA. KoHmeHcaTOpbl. DHEPrus CHUCTEMBl MIEKTPHUYECKUX 3apsoB. DHEPrus 3apsDKEHHOTo mpoBoxHuKa. OObeMHas
IUIOTHOCTh SHEPTHHU IEKTPUIECKOTO MOJISL.
Tema 3.2. 3aK0HBI HOCTOSHHOTO TOKa
VYenoBus CyIIECTBOBAHUS 3IEKTPUYECKOTO TOKA. YPaBHEHHE HENPEPhIBHOCTH. DIICKTPOABIKYIIas cuia. HemoreHIansHOCTD
noJs CTOpoHHUX cuil. 3akoHel Oma u Jxoyns-JIenna B unTerpansHoil u quddepennuansHoil popmax. Pacyer pa3BeTBICHHBIX

JMEKTPUUECKUX IIeTIen

MarnuTtHoe mosne
Tema 4.1. Maraurocraruka B BaKkyyMe M BEIISCTBE
MarHuTtHoe ToJie CTallMOHapHBIX TOKOB. MarHurtocraruka B BemecTBe. HamarauueHHocTh. MonekynsipHble TOKM. MarHuTHas
BOCIIPUMMYHMBOCTb. MarHuTHas IPOHHULAEMOCTb. HanpsykeHHOCTh MarHMTHOTO moJs. JMamarHeTwkH, napaMarHeTHKH,
(eppomarseTuku. Teopema 0 HUPKYIAIMU BEKTOpa HANPSDKEHHOCTH MAarHUTHOTO HOJIS (MHTerpanbHas U nuddepeHnuanbHas
(opMbl). YCII0BUS Ha TpaHUIIE ABYX MArHETUKOB
Tema 4.2. MarauroguHaMuKa
JIBmkeHHe 3apsHKEHHBIX YacTUI] B MarHUTHOM roiie. Cuita Amriepa
Tema 4.3. DnekrpoMarHuTHas HHIYKLUS
3akon ®apanes. [IpaBuno Jlenua. Camounaykuus. MuayktuBHOCTh. B3aumHas uHAykuus. B3aumHasi WHAYKTHBHOCTB.
OO0beMHast IIIOTHOCTh YHEPTHMU MarHUTHOTO TOJIS
Tema 4.4. YpaBHeHus: Makcsesuia
BuxpeBoe anexkrpuueckoe none. Tok cmemenus. Cucrema ypaBHeHui Makcpeiia. MarepuanbHble ypaBHeHusi. BomHoBoe

YpaBHEHHEC. CBoiicTBa JJICKTPOMAarHuTHBIX BOJIH

Ontuka

Tema 5.1. BonrHoBast ontuka

OtpaxxeHre U mpesiomyieHne ceta. Onruyeckoe nzodpaxenue. [puaimn depma. VHtepdepenmnus cBera. KorepeHTHOCTD H
MoHOXpoMaTHyHOCTh. dudpakuus cera. [Ipunimn [oiirenca-®penens. Meton 308 Ppenens. Judpakmus Opayrrodepa Ha
ey u qudpaxiuonnoi pemerke. [onorpaduu. EcrecTBenHblid W nonspu30BaHHbIN CBeT. 3akoH Maimoca. [lonsipusanus cBeta
IPU OTPAKEHUHM M TpenoMiieHHH. 3akoH bprocrepa. J[BoitHoe mydenpenomienue. HopmanbHas W aHOManbHas IHCHEPCHSL.
®dazoBas u rpymnmoBas ckopoctu. Popmyna Panes. Dnementst Oypbe - onTHKH

Tema 5.2. KBaHTOBast onTHKa

TennoBoe m3nydeHue Ten. 3akoH Kupxroda. 3akoHsl U3imydeHHs abCOMIOTHO 4YepHOro Tena. KBaHToBas rumoresa U dopmyna
[Tnanka. KBanroBas ontuka. ®otoaddekrt, onbitel CtoneroBa. ®otonsl. JaBnenue cBera. KopimyckyisipHO-BOIHOBOH JTyain3M

s cBeta. Dpdext Komnrona




Homep

pasaena

Ha3zBanmne u coIepKaHue pa3ae/ioB U TEM JIEKIIHOHHbIX 3aHATHIA

6

KBaHnTOBast MexaHHKa U sIepHas GU3HKa
Tema 6.1. Bonns! ne-bpoitis. Ypasuenue Illpenunrepa
KopnyckynsipHo-BonHOBOH nyanu3m Mukpouactul. I'mmoresa ne-bpoiins. da3oBas u rpynmoBasi CKOPOCTH BOJH Je-bpoitis.
CrarucTHdeckoe HCToNKoBaHUe BoiH ne bpoits. [IpuHunn HeonpenenennoctH [eitsendepra. BomHoBas dyHKIus, €€ OCHOBHBIC
cBoiicTBa. Omeparopbl (pU3NYECKUX BeNW4YHH. BpemeHHOe n cramumoHapHoe ypaBHeHHe LllpenuHrepa, KBaHTOBBIE COCTOSHUSL.
KBanToBbIe ypaBHeHHs aBmxkeHHs. CBoOomHas uactuna. Yactunma B OCCKOHEYHOW MOTEHIMANbHOW siMe. KBaHTOBBIMH
ocumuraTop. HyneBast sHeprus, HyineBble koneOaHus. [IpoxokaeHue 4acTHIBI Yepe3 NMOTeHUWaIbHBEIH Oapwhep. TyHHENBHBIH
addexr
Tewma 6.2. ATom Botopo/ia B KBAHTOBOW MEXaHUKE
Teopus bopa. Omperter @panka u [epra. Atom Bomopona B KBaHTOBOM MexaHuke. KBantoBeie umcna. Ilpwamun Ilaymm.
OOBsICHEHHE IEPHUOINIECKON cucTeMbl dneMeHToB J[. M. MenneneeBa. DHepreTHYeckuii CIIeKTp aToMOB U Mosiekyi. [Ipupona
XMMHYECKOll cBsA3U. VHIyIMpoBaHHBIE U CIIOHTaHHBIE mepexonsl. Koagdunuents DitamreiiHa. CBONHCTBA MHAYIUPOBAHHOTO
n3nydeHus. MIHBepcHas 3acelleHHOCTh ypoBHeH. Ycunenue usnydenus. [IpuHumn pabGotsl nasepa. Tumbl sazepoB. CBoiicTBa
JIA3EPHOTO U3ITy4YEHHUS.
Tema 6.3. KBaHTOBBIE CTAaTUCTUKH. DIEKTPOHBI B KPUCTAJIIAX
Knaccuueckas craructuka Makcsemia-bonsiMana. KBantosble cratuctuku ®@epmu-/lupaka u boze-Diinmreiina. CpaBHeHHE
Pa3IMYHBIX CTaTHCTUK. Pacnpenenenue ®epmu-/lupaka A SMEKTPOHHOIO rasa. DNEKTPOHbBI B KpUcTamiax. DHeprus depmuy,
BBIPOXK/ICHHBII U HEBBIPOXKCHHBIN 3IEKTPOHHBIN ra3. DIeKTPOHHAS TEMI0EMKOCTh. TeII0eMKOCTh KPUCTA/UINUECKON PEeIIeTKH.
Knaccuueckas teopus, Teopust DiiHiuTeriHa U J{ebas. Dononsl. OCHOBBI 30HHO# Teopuu TBepAoro tena. [lornomenue cera.
Tema 6.4. OcHOBBI (PU3UKH aTOMHOTO AApa. DIEMEHTapHbIE YaCTHIIBI
Crpoenue atoMHbIX snep. Hyknonsl. JlegexT Macchl U 3Heprus cBA3M AApa. PagnoakTUBHOCTb. DaeMeHTapHble YyacTHIBL. Mx

K1accuuKanys 1 B3auMHas IIpeBpaiaeMocTs. UeTslpe TIa (hyHIaMEHTaIbHBIX B3auMozeiicTBuil. KBapku

Wepapxus cTpykryp Marepun. JBomrouus Beenennoit. [Tonstue o mpobnemax coBpeMeHHON (HU3UKH U acTpopu3nKn
Tema 7.1. Uepapxus cTpykTyp Marepun. DBonouust Becenennoit. [Tonsrue o npobiemax coBpeMeHHOH (pHU3UKH U acTpopu3nkn
Hepapxusa ctpykryp marepuu. KocMmonoruueckue ypaBHeHus. DOBomroius BceneHnoil. PenmuxroBoe usmyudenue. Ilonsrue o6

OCHOBHBIX IIpo0sIeMax cOBpeMeHHOH (u3uku 1 acTpodusuku. dusndeckas kapTuHa Mupa Kak Gpunocodckast KaTeropust

4.3. [lpakTrueckue (ceMUHAPCKHE) 3aHATHS

Tembr NPaKTUYCCKUX 3aHATUN U UX TPYAOCMKOCTb IPUBEJICHLI B Ta6J'II/ILIe 5.

Tabmuma 5 — [IpakTHueckue 3aHATHS U UX TPYIOEMKOCTh

M3 nux
Ne
Ne . . TpyaoeMKoCTb, | NPAKTHYECKOI
TeMbl NPAKTHYECKUX 3aHATHIA @opMbI NPAKTHYECKHX 3aHATHI pa3aesa
n/n yac. NOATOTOBKH,
AU CHHUITMHBI
yac.
YueOHBIM IJIAHOM HE IPEeyCMOTPEHO
Bcero 0 0
4.4. JTabopaTopHbIe 3aHATHS
TeMbI Ta0OPAaTOPHBIX 3aHATHI U UX TPYJOEMKOCTh IIPUBEAEHEI B TabmuIe 6.
Tabmma 6 — JlabopaTopHbIe 3aHATHS U HX TPYIOEMKOCTh
N3 uux
Ne
No TpynoeMKoOCTb, | IPAKTHYECKOI
HaumeHnoBaHue 1a6opaTopHbIX padoT pasnena
n/n yac. MOArOTOBKH,
JUCHUIIHHBI
yac.
Cemectp 2

1 | Maremaruueckuii 1 0OOPOTHBII MasATHUK. 4 0 1

2 | Masraux ObepOexa. 4 0 1

3 | IIpoBepka 3aKOHOB COXPAHEHUS UMITYIILCA M SHEPTUH. 4 0 1




U3 Hux
No
No TpynoeMKoOCTb, | IPaAKTHYECKOI
HaunmeHoBanue 1a060paTOPHBIX padoT pa3aeia
n/n qac. MOATOTOBKH,
JUCHUITHHBI
Jac.
4 | OmpeneneHue nokasareis aquadaThl A BO3AyXa 2 0 2
5 | Onpenenenue ko3 pUIEEeHTa BA3KOCTH ra3a. 3 0 2
Cemectp 3
6 |OmnpeneneHue IEKTPOEMKOCTH KOHIEHCATOpa € MOMOIIBIO OaJIMCTUYECKOro 2 0 3
raJbBaHOMETpPa
7 | 3ydenue pe3oHaHCa B AIEKTPUUECKOM KOJIe0aTeIbHOM KOHTYpE. 2 0 3
8 | Onpenenenue yaenpHOro 3apsijia JIeKTpoHa 2 0 3
9 | OnpeneneHue TrOPU3OHTAIBHONW COCTABIAIOIICH HANpPSXKEHHOCTH MAarHUTHOIO 2 0 4
mons  3eMiM, OJJIeKTpuueckod mocTosHHOM cucreml CH  u  ckopoctu
9JIEKTPOMAarHUTHBIX BOJIH B BAKyyMe.
10 |IIpoueccs! ycTaHOBIECHUS TOKA IPH 3apsAKe U pa3psiaKe KOHIEHCaTopa. 2 0 4
11 |HUccnemoBaHne MardHMTHOro II0jisl cojieHouza. McciaemoBaHWe  B3aMMHOM 3 0 4
UHIYKIUN
12 | bunpuzma @penens.Konbua HeroTona 2 0 5
13 | Brennuii potoaddext. dddexr Xomta 2 0 5
Bcero 34 0
4.5. KypcoBoe npoeKTHpOBaHNE/BEIIIOITHEHHE KyPCOBOH pabOoTHI
V4eOHBIM IITAHOM He TIPEeLyCMOTPEHO.
4.6. CamocTosaTenbHas paboTa 00ydaronmxcst
Bunel camocTosTenbHON pabOThI U €¢ TPYIOEMKOCTh IPUBEAEHB! B Ta0IuIE 7.
Tabnuua 7 — Buzibl caMocTosITeNbHON paboThl U €€ TPYI0EMKOCTh
. Bcero, Cemectp 2, Cemectp 3,
Buj caMocTosiTe1bHOIT padoThI
gac. gac. qac.
Hzyuenue Teopernueckoro Marepuana gucuuiuinisl (TO) 101 50 51
Kypcosoe mpoekruposanue (KI1, KP) 0 0 0
PacuerHo-rpaduueckue 3aganus (PI'3) 0 0 0
Brmonaenue pedepara (P) 0 0 0
[loaroroBka k Texyuiemy koHTpodto ycrneaemoctu (TKY) 28 12 16
Jomaninee 3ananue (13) 0 0 0
Kontponbheie pabotst 3a0unrkoB (KP3) 0 0 0
INoaroroBka k mpoMexxyTouHoii artectanuu (I1A) 28 12 16
Bceero 157 74 83




5. Hepequb y‘leﬁHo-MeTU}IH‘leCKOFO odecrevyeHHs AJIsl CAMOCTOATEIbHOM paﬁoTbI Oﬁy‘lalOIIII/[XCﬂ mo

JMCHUIIMHE (MOLYJII0)

YueOHO-MeToAnYeCKHE MaTepuabl 11 CaMOCTOSTEIbHON pabOoThl 00y4aroUXcsl yKa3aHsl B ILIL 7-11.

6. l'[epeqe}lb NEYATHBIX U JJICEKTPOHHBIX y'leﬁHbIX 1/13)13111/11‘/’1

HepequL INEYaTHbIX U DJIEKTPOHHBIX y'{e6HI)IX H3IaHHI IIpUBEACH B Ta6n14ue 8.

Tabmuna 8 — [TepeyeHb MeUaTHBIX U AEKTPOHHBIX YUSOHBIX H3IaHUH

Hudp/
URL apapec

Bbubaunorpadguyeckas ccbluika

KosimuecTBo
IK3EeMILISIPOB B
ounodaInoTeKe
(kpome
3J1eKTPOHHBIX

JK3eMILISAPOB)

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

KysnenoB, C. 1. ®dusuka. Mexanuka. MexaHn4eckue KoueOaHUsS |

BOJHBL. MonekynspHas ¢usuka. TepmonuHaMuka : ygeOHOe mocodue /

C. . Ky3nenoB. — 4-e usa., ucnp. u gon. — Mocksa : By3oBckuii
yueOHuK : UH®PA-M, 2020. — 248 c. - ISBN 978-5-9558-0317-3. -
Texer JJIEKTPOHHBIN. - URL:

https://znanium.com/catalog/product/1084382. — Pexxum poctyma: 1o

MOJIHUCKE.

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

Kpamapos, C. O. ®uzuka.Teopus u npakruka: YuebHoe nmocodue / I[lox
pen. npod. C.O. Kpamaposa. - 2-e uza., gom. u mepepab. - M.: UL
PUOP, HULl UHDPA-M, 2018. - 380 c.: - (Bbicuiee obOpa3oBaHue). -
ISBN 978-5-369-01522-3. - URL:
https://znanium.com/catalog/product/926478. — Pexum nocryna: 1o

Texct 3JIEKTPOHHBIA. -

TMOJIHUCKE.

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

Kysnenos, C. W. ®usuka. BonnoBas onTuka. KBaHTOBas mnpupona
H3Ty4YeHusl. DJIeMEHThl aTOMHOU U sepHOU Gu3uKy : yueOHOe nmocobue
/ C. U. Ky3neuos, A. M. Jlunep. — 3-e u3n., mepepab. u mom. —
Mocksa : Byzosckuit yueOnuk : UHOPA-M, 2019. — 212 c. - ISBN
978-5-9558-0350-0. - URL:
https://znanium.com/catalog/product/1002478. — Pexum pocrtyma: mo

Texct JIEKTPOHHBIA. -

IIOAITUCKE.

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

Kpamapos, C. O. ®usuka.Teopus u npakruka: YuebHoe nocodue / I[lox
pen. opod. C.O. Kpamaposa. - 2-e usa., gom. u nepepab. - M.: UL
PHUOP, HULl UH®PA-M, 2018. - 380 c.: - (Bbiciiee obpa3oBanue). -
ISBN 978-5-369-01522-3. - URL:

https://znanium.com/catalog/product/926478. — PexuMm npocTyma: Mo

Texct JJIEKTPOHHBIA. -

IIOAITUCKE.

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

Maenos, C. B. O6uias ¢usnka: cOOpHUK 3amad : ydyeOHOe mocobue /
C.B. INaBnos, JI.A. Ckunerposa ; nox pexn. C.B. [TaBnoBa. — Mocksa :
NH®PA-M, 2021. — 319 c. — (Bricmee obpaszoBanue: bakanaBpuar).
— DOI 10.12737/textbook_5ad4b0fd3ee963.26468696. - ISBN 978-5-
16-013262-4. - URL:

https://znanium.com/catalog/product/1679516. — Pexum pmocryma: mo

Texct 3JIEKTPOHHBIN. -

TIOAIIUCKE.

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

Annpeesa, H. A. ®usuka : cOOpHHK 33124 : mpakTHaeckoe nocoodue / H.
A. Anppeesa, E. B. Kopuaruna. - Boponex : Boponexckuit HHCTUTYT
®CHUH Poccun, 2019. - 188 c. - Tekct
https://znanium.com/catalog/product/1086249. — Pexum pocryma: mo

: anexTponHbIi. - URL:

TIOAIIUCKE.
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7. llepeyeHb 31eKTPOHHBIX 00Pa30BaTeJbHBIX pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"UntepHer"

IlepedyeHb 271eKTPOHHBIX 00pa30BaTENIbHBIX PECYpCOB MH(GOPMALUOHHO-TENEKOMMYHHUKALIMOHHON ceTu "MHTepHeT", HeoOX0qUMBIX

IUTSL OCBOCHUSI IMCIUTUIMHBI IPUBECH B TabmuIe 9.

Ta6muna 9 — IepedeHnb 2IEKTPOHHEIX 00Pa30BATENBHEIX PECYpCOB HH(OPMALIMOHHO-TEJIEKOMMYHHUKAIMOHHOIT cetr "UHTepHeT"

URL aapec HaumenoBanue
http://window.edu.ru/ Becrarnas snekrpoHHas onbianoreka oraiH "EanHoe okHO K 00pa3oBaTebHBIM pecypcam”
https://www.intuit.ru/ Haumonaneaerit OTkpeITE YHEBepcuteT "UHTYUT"
https://elibrary.ru/ eLIBRARY.RU - HayuHas anexTponHast 6MOIHOTeKA
http://lib.guap.ru/ Bubmuoreka I'YAII
https://znanium.com/ DIeKTPOHHO-OMOINOTEYHAas cucTeMa Znanium
https://e.lanbook.com/ 3bC Jlanp
https://www.book.ru/ BOOK.RU - coBpeMeHHas 31eKTpoHHAas OUOIUOTEKa U1 By30B U CCY30B OT IIPaBooOIaaTeNs
https://urait.ru/ Oopa3zoBarenbHas miarpopma FOpaiit

8. Ilepeyens MH(POPMANMOHHBIX TEXHOJIOTHI

8.1. [lepeyeHs mporpaMMHOTo o0OecIiedeH s, HCIIOIb3yEMOTO IIPH OCYIIECTBICHHN 00pa30BaTeNIbHOTO MpoLecca 10 AUCIUIIINHE.

INepedeHs NCIOIB3yEMOro MPOrPaMMHOTO 0OecIIeueH s pecTaBieH B Tabmume 10.

Ta6muua 10 — [epeueHb nporpaMMHOTO 00ECIICUSHHUS

HaumeHoBaHue

1 | «®uskony» - BupTyanbHblil KOMILIEKC J1aGOpaTOPHBIX paboT B 2 4acTsAX

8.2. Ilepeuenbp HMHPOPMAIIMOHHO-CIPABOYHBIX CHCTEM, HCIOJB3YEMbIX IPH OCYLICCTBICHHH OOpa30BaTEIbHOTO IpoIecca o
JUCIUIUINHE

]'[epequb HCIIOJIb3YyEMBIX I/IHCI)OpMaLII/IOHHO-CHpaBOqHBIX CHUCTEM IIPEACTABJICH B Ta6J'II/IL[€ 11.

Tabnuma 11 — [epeyenp HHGOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne

n/n

HaumeHoBaHue

YueOHbIM IIIAHOM HE IPEeyCMOTPEHO

9. MartepuajibHO-TeXHHYeCKasi 0a3a

CocraB MaTepI/IaJILHO-TeXHPI'{eCKOﬁ 6331)1, HEOOXOMMMOM ISt OCYILIECTBJICHUSA 06p330BaTeJ'[I)HOFO nponecca no AUCHUILUIMHE,

npencrasiieH B Tabmume 12.

Ta6nuua 12 — CocTaB MarepraibHO-TEXHUUECKOH Oa3bl

No HaumeHoBaHue cocTaBHOI YacTH Homep aynuropun
n/n MaTepUaJIbHO-TeXHHYeCKOii 0a3bl (IpU HeOOXOAMMOCTH)
1 Donp ayautopuii 1O I'VAII muis npoBefeHUs IEKIIUOHHBIX U MPAKTUYECKUX (CEMHHAPCKUX) 3aHATUI
2 JlaGoparopus (GU3UKH U ITEKTPOTEXHUKU 205
3 JlaGoparopus MpUKIJIaTHON MaTeMaTHKN U HHPOPMALIOHHBIX TEXHOJIOTHIA 206
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10. OneHOYHBbIE CPENCTBA /1JI51 NPOBEAEeHUS MPOMEKYTOUHOMH aTTeCTAllNU

10.1. CocraB OLIGHOYHBIX CPEICTBIUISA IMPOBEACHUS MPOMEXKYTOYHOH arTecTalu OO0y4alolmMxcs IO JUCHMIUIMHE MPHBEICH B

Taduuue 13.

Tabnuua 13 — CocTaB OLIEHOYHBIX CPEACTB VIS POBEACHHUS TPOMEKYTOUHOH aTTecTalluu

Buja npoMexXyTOYHO# aTTecTalum ITepeueHb OLEHOYHBIX CPECTB
JuddepeHnnpoBaHHBI 3a4eT - Crucok BompocoB
- Bagaun
- Tectsl
Dk3aMeH - CHCOK BOIIPOCOB K 9K3aMEHY
- 3amaun
- Tectsl

10.2. B kadecTBe KpUTCPUEB OLCHKH YPOBHS CHOPMUPOBAHHOCTH (OCBOCHHMS) KOMIICTCHLHMH OOYYArOIMMHCS NPUMEHSETCS S-
Oa;ibHasi IIKaga OLEHKM C(HOPMHPOBAHHOCTH KOMIICTEHIMH, KoTopas IpuBeneHa B Tabmume 14. B TeueHme cemecTpa MOXeT
ucrnonb3oBarses 100-6amibpHas IMIKana MOXYIBHO-PEHTHHTOBOM CHCTEMBI YHHBEPCHUTETA, MPaBHIIa HCIOIb30BaHUS KOTOPOH, YCTAaHOBIICHBI

COOTBETCTBYIOLIMM JIOKaJIbHBIM HOpMAaTHBHBIM akToM [ YAIL.

Tabmuma 14 — Kpurepun o1eHKH ypOBHS COPMHUPOBAHHOCTH KOMITCTECHIIUH

OneHka KOMIETEHITHH

XapakTepucTHKa ¢hOPMHPOBAHHBIX KOMIETEHIINiT
5-0a/1JIbHAS IIKAJIa

"oT4yHO" - o0y4aromuiics Iy0OKO U BCECTOPOHHE YCBOWII IIPOTPaMMHBLII MaTepuall;

"3ayTeHO" - YBEPEHHO, JIOTUYHO, MOCIEeI0BATENIbHO U IPAMOTHO €r0 M3J1aracr;

- ONHUpasiCh Ha 3HAaHHWS OCHOBHOM W JIONOJHUTENBHON JIMTEpaTypbl, TECHO IPHUBSA3HIBAECT YCBOCHHBIC
HayYHbIE MTOJIOKEHHS C IPAKTUUECKOH esITeNIbHOCTIO HAaIIPaBIICHHUS;

- yMesi0 000CHOBBIBAET U apIyMEHTHPYET BbIIBUracMble UM UJIEH;

- JIeJIaeT BBIBOABI U 000OIIECHHS;

- cBOOOJIHO BJIaJIEE€T CUCTEMOM CIICIHUaIN3UPOBAHHBIX TTOHSITUH.

"xopomo" - oOyJaromuiicss TBEpAO YCBOMI IPOrpaMMHBII MaTepual, rpaMOTHO U IO CYyLIECTBYy H3JaraeT ero,
"3auTeH0" ONHMPASACh HA 3HAHUSI OCHOBHOM JINTEPATYPHI;

- He JIOIICKAeT CYIECTBEHHBIX HETOUHOCTEH;

- YBSI3bIBAET YCBOCHHBIE 3HAHUS C IIPAKTHUUYECKOH JeATeIbHOCTBIO HAIPABICHUS;

- apryMeHTHpYeT Hay4HbIE ITOJOXKCHYS;

- JIeJIaeT BBIBOABI U 00OOIIECHHMS;

- BJIQJICET CUCTEMOI ClieaJIu3npPOBaHHBIX TIOHSTUH.

"'yIOBIETBOPUTENIHHO" - 00y4JaroImuiicss yCBOWII TOJIbKO OCHOBHOM MPOTrpaMMHBII MaTepuall, Mo CyLecTBy U3Jaraer ero, OIupasch
"3auTeH0" HAa 3HaHUs TOIBKO OCHOBHOM JIUTEPATYPHI;

- JIOITyCKaeT HeCyLeCTBEHHbIE OIUOKU U HETOYHOCTH;

- MCIBITHIBACT 3aTPYJHEHHS B IPAKTUYECKOM IPUMEHEHUY 3HAHUN HapaBIeHUS;

- c1ab0 apryMeHTHPYET Hay4HbIE TONOXKECHUS;

- 3aTpyAHsIeTCs B JOPMYITHPOBAHUM BBIBOIOB M 000OIICHUIH;

- YaCTUYHO BJIAJCET CUCTEMOM ClICaIu3uPOBAHHBIX TOHSITHH.

"Hey10BJIETBOPUTEIILHO" - 00y4YaloIuiicsl He yCBOWII 3HAYUTENILHOM YaCcTH MPOrPaMMHOTO MarepHaa;
"He 3a4TeHo" - JIOIyCKaeT CyIIeCTBCHHbIE OMMOKM M HETOYHOCTH IPH DPACCMOTPEHHM Ipo0IeM B KOHKPETHOM
HaIpaBIICHUH;

- UCHBITBIBACT TPYAHOCTH B IPAKTUICCKOM ITPUMEHCHUN 3HaHHfI;
- HE MOXXET apryMEHTUPOBATh HAYy4YHbIC ITOJIOKCHUS

- He (GOpMyIIHpPYyeT BBIBOZOB M 0000IICHHIA.

10.3. TunoBble KOHTPONBHBIE 33IaHUS WIH HHBIE MaTePUAIbL.
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Bompocs! (3agaun) A1s 3K3aMeHa IIpeICTaBlIeHb! B Tabnuie 15.

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

Ne Kon
Ilepeyenb Bonpocos (3agau) 151 IK3aMeHa

n/n HHIMKATOpa

1 MarnuTHOE TONE, ero MUCTOYHMKH. OmpenelieHHe BEKTOpa MAarHUTHOW WHIyKIud. ['padudeckoe m3obpaxenue | VYK-2.3.1
MAarHUTHBIX TTosed. [IpuHIun cyneprnosunm

2 3akon buo-Capapa-Jlamaca. MarHuTHOe mosie OECKOHEYHOTO NPSMOrO TOKa MarHuTHoe moje KpyroBoro toka.| YK-2.V.3
BuxpeBoii xapakTep MarHUTHOTO TIOJIS.

3 Cuna Awmmnepa. BzaumoneiicTBue napaiienbHbIXx TokoB. CuiloBoe JeiicTBHE €O CTOpPOHBI MarHuTHoro monst Ha| YK-2.B.2
9JIEMEHT TOKa U Ha paMKy ¢ TOKOM. PaboTa 1o nepeMeneHHIo MPOBOHNKA M KOHTYPa ¢ TOKOM B MATHUTHOM TIOJTE.

4 MarnutHoe none B BeuiecTse. Tursl MaruetukoB. [Ipupon 1ua- 1 napamarseTuzma OIIK-1.3.1

5 [Mpupona deppomarnernsma. [IpumeHeHne HeppOMarHETHKOB OIIK-1.B.1

6 Teopema 0 HLMPKYJSILMM BEKTOpAa MAarHUTHOM HMHIYKUMM M €€ TNpUMEHEHHEe I BhIYMCIEeHHUs HanpsbkeHHocT |  YK-2.3.1
MAarHHTHOTO IIOJIS B COJICHOHJIE.

7 JleiicTBHUEe MarHUTHOTO MOJIS HA IBUKYILIUiics 3apsia. Cuna Jlopenia VK-2.V.3

8 MarHuTtHbIi OTOK, €AUHUILIBI ero u3MepeHus. CriocoObl BEIUMCIEHNST MArHUTHOTO noToka. Teopema ["aycca. VK-2.B.2

9 3akon Papasies. BrBox 3aK0HA IEKTPOMArHUTHON MHAYKIUY U3 3aKOHA coXpaHeHus sHepruu. Ilpasuno Jlenna OIIK-1.3.1

10 |Btopoe ypaBHeHHne MakcBesia B MHTETpaibHOM hopMe — 00001IeHHE 3aKOHA IEKTPOMArHUTHOM HHIYKLHU OIIK-1.B.1

11 |BpaiueHue npoBofsiiel paMKy B OZHOPOJHOM MarHuTHoM mnoje. ITonyuenue nepemennoi cunycounansaoit OAC u| VYK-2.3.1
HEPEMEHHOr0 TOKa.

12 | SIBnenue camounaykiyu. MHAYKTUBHOCTE. IHIYKTHUBHOCTD COJICHOU A. YK-2.V3

13 | DHeprus MarHUTHOrO nojst. O6beMHast IJIOTHOCTD 3HEPTUH, CAUHUIIBI €€ U3MEPEHHS YK-2.B.2

14 | Toxu cmemenus. IlepBoe ypaBHeHHEe MakcBe/uia B HHTErpaIbHOU (opMme. OIIK-1.3.1

15 |Cucrema ypaBHeHuil MakcBenaa B MHTerpaibHOU (opme u cieactsus u3 Hee. Ilonatue o6 anekrpomarnutHoi | OINIK-1.B.1
BosHe (OMB) Kkak ciezncTBue U3 ypaBHeHu MakcBesia.

16 |Kunemarnueckas ¢opMyna IIOCKOW rapmoHudeckoii OMB. [lnuna Bonubl. BomHoBoe umcno. ®pont Bomsbl | VYK-2.3.1
BonHoBast moBepxHOCTb. OCHOBHBIE CBOHCTBA 3JIEKTPOMATHUTHBIX BOJIH: IIONEPEYHOCTH, COOTHOLICHHE MEXIY
cocTapaomuMu. CKOpPOCTh JIEKTPOMarHUTHON BOJHBI B BaKyyMe U B cpefe. [lokasarens mpesoMIeHUs

17 |Illxana 31eKTpoMarHUTHBIX BOJIH. CBOWCTBA U IPUMEHEHUE 3JIEKTPOMATHUTHBIX BOJIH PA3IMYHBIX AUANA30HOB. VK-2.V.3

18 |OcHOBHblE MOHATUS M 3aKOHBI T€OMETPUYECKOH ONTHKM. 3aKOH HE3aBUCHMOCTH CBETOBBIX IYYKOB, 3aKkoHbl| VYK-2.B.2
OTpa)XCHUS U IPeIOMIICHHS Ha TpaHHLe ABYX cped. Onruueckas auuHa myTd. [lpunnun depma. SIBneHue moiHOTo
BHYTPCHHETO OTPaXKEHUS U €r0 UCIIONb30BaHKe. CBETOBOABL.

19 |Bocnpusarue cBera uyenoBekoM. OTHOCHTENBHAs CIEKTpajibHas cBeToBas 3¢ ¢extuBHOCTh m3mydenus (¢ymkmms| OIIK-1.3.1
BUIHOCTH) U ee rpaduk. COOTHOIIEHHE MEXHY J[UIMHOM BONHBI M IBeTOM. IIOHATHE MOHOXPOMAaTHYECKOTO
n3nydeHus. CieKTpaibHbIH MAKCHMYM YyBCTBUTEJIBHOCTH IVIa3a.

20 | YcnoBus KOrepeHTHOCTH 3IEKTPOMArHUTHBIX BONH. OmnpeneneHue pesyasTata uHTepdeperuu Ha ocHoBe Teopemsl | OIIK-1.B.1
0 CIOXEHHHU KoseOaHuil, BnusHue pasHocTu ¢a3 uHTepdepupyromux BonH. OnTudeckas JIHHA IyTH U ONTHYECKas
pas3HoCTh X0a. CBA3b pa3HOCTHU (a3 IBYX BOJIH U UX ONTHYECKOH Pa3sHOCTH XO7a. YCIIOBUS MOIY4EHUS MUHUMYMa U
MAaKCHMyMa aMIUIUTY/Ibl BOJIHBI IpU uHTepdepeHnnun OMB.

21 |IlpyuMHBI HEKOTEPEHTHOCTH BOJNH, HCIyCKAEMBIX €CTECTBCHHBIMM HCTOYHMKaMu cBeta. OOmuil mpunmum| VYK-2.3.1
MOJTy4EeHHs KOTEPEHTHBIX BOJIH OT €CTECTBEHHBIX HCTOYHUKOB CBETA.

22 |Omeir Onra. UntepdepeHuuss B TOHKMX IUIeHKax W B kimHe. Kombuma Herorona. I[era ToHkuX meHok.| VYK-2.V.3
IpocBeTneHne ONTUKH.

23 |Ilomartue o gudpakuuu BonH. Ilpunnun Iroifrenca-@penens. Meron 3on @penens. [Ipsamonuneiinoe| VYK-2.B.2
pacnpocTtpaHenue cBera. JAudpakiys BOIH Ha KPYIJIOM OTBEPCTHH U AUCKe. Bua mudpakioHHOM KapTHHEL
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Ne Kon
Ilepeyens Bonpocos (3aaa4) AJ1s1 IK3aMeHa

n/n HHAUKATOPa

24 |nudpakuus B NapajuleNbHBIX JIydax Ha INENH. YCIOBHS BO3ZHHKHOBEHHS AM(pPaKIMOHHBIX MakcmMmyMmoB m| OIIK-1.3.1
MHHHMYMOB. Pa3pemaromas cioco6HOCTh ONTHYECKIX HHCTPYMEHTOB.

25 | AudpakunoHHas pemieTka, IPHHIMI ee ACHCTBHA. 3aBHCUMOCTh yriia TU(PaKUU OT UIMHEI BOJHBL Paznoxkenue| OIIK-1.B.1
Oesioro cBera B CIIEKTP C IOMOIIBIO AU(PaKIMOHHOHM pemeTkn. Paspemraromias criocoOGHOCTH IH(PAaKIMOHHON
PEIIeTKH.

26 |EctecTBeHHbIH M NONApU30BaHHBIA cBeT. YacTWyHO mossipu3oBaHHBIA cBeT. Crenenp nosspuzauuu. [Inockoers| VYK-2.3.1
noysipu3anuy. 3akoH Maioca.

27 | onspuzanus cBeTa Ipu OTpakeHUU U npesiomiienuu. 3akoH bprocrepa. [lonspuzaropsl. YK-2.¥3

28 | ducmepcust 9SJIEKTPOMAarHMTHBIX BONH. Jlucriepcust BelllecTBa HOpManbHas M aHoManbHas. McnonbzoBanme| VYK-2.B.2
jucriepeuu B npu3Max. OObsiICHEHHE UCTIEPCUH B DIEKTPOHHON TEOpHU.

29 |Ilornomenue cBera. 3akoH byrepa. Koadduument mormomenus. Paccesnue csera. IIpoxoxnenue cpera udepe3| OIIK-1.3.1
armocoepy. LiBet Heba.

30 |DHepreTHyeckas CBETHMOCTh HarpeThix Tell. McmyckaTenbHas M morionaresbHas cnocodHocts tena. Exunnnbt ux | OIIK-1.B.1
usMepeHus. AGcomrTHO YepHoe Teno (AYT).

31 |Dmuepreruueckas cerumocth AUT. 3axon Credana-bombumana. Pacrpenenenue sHepruu B crnekTpe usmydeHus| YK-2.3.1
AUT. 3akoH cMmelleHHMs MakCUMyMa CIIEKTpa U3llydeHHs ¢ Temmeparypoill. (3axoH Buna). llBeroBas TemmnepaTypa
Tena. [IpuMeHeHre 3aKOHOB TEIUIOBOTO M3ITyYeHHUSL.

32 | KBanToBas mpupoza unyueHus. ['unoresa u popmyna [Lnanka. YK-2.¥3

33 | ®oroanexrpuueckuil 3¢hdexr. OnbiTHBIC 3aKOoHBI BHemHero Qorodddekra. KBanrtoBas Teopus ¢ororddekra.| VK-2.B.2
®DotoHbl. YpaBHeHUE DUHIITEHHA.

34 | Dueprus, uMnyiabc U Mmacca Qorona. [dasnenue cera. Ombitel JleOGeneBa. KBanTtoBass Teopust nmaeienus ceera.| OITK-1.3.1
KopryckyasspHO-BOIHOBOH yaan3M H3ITydeHHsI.

35 | KopmyckynspHO-BOIHOBOM ayanmu3M MukpouacTul. ['umoresa pe bpoitna. Jnuna Bomubsl ge  bpoiina. | OIIK-1.B.1
DKcHepuMeHTalIbHOe OOHApY)KEHUE BOJHOBBIX CBOIMCTB JJICKTPOHOB. BONHOBast (yyHKUMS M €€ CTaTHCTHYECKHH
CMBICII. YCIIOBHE HOPMHUPOBKH.

36 |CootHomeHue HeompeneneHHOcTed (mpuHiun leif3enOepra). IIpuHIMO NPUYMHHOCTH B KBaHTOBOM MexaHuke.| YK-2.3.1
BeposaTHocTh Kak 00bEKTHBHAS XapaKTePUCTHKA (PU3UUECKUX CHCTEM.

37 | O6uee ypaBuenue llpenunrepa. Ypapaenue lllpenunrepa s CTalMOHAPHBIX COCTOSHUI. VK-2.V.3

38 | OmbiT Pesepdopna. Snepras monens atoma Pesepdopraa. BogoponononoOHeie atomsl u uoHbl [loctynarsl bopa.| VYK-2.B.2
OHepreTuueckye YpOBHH IEKTPOHA B aTOME BOLOPOAA. DHEprus Bo30yKAeHUs U 3Heprus noHusauu. O0bsIcHeHHe
CIIEKTPOB M3Iy4eHUs Bogopozaa 1no bopy.

39 | Ypasuenue Llpenunrepa mis aroma Bojopoxa. CruH snekrtpoHa. KeaHToBble uucia W ux ¢usnueckuii cmpicn. | OITK-1.3.1
Tpuanun [aymu. DneKTpoHHbIE 000JIOUKH.

40 |Cnexrp usnydeHus aroma Bopopona. Cepuu nunuil. O6o6meHHas Gopmyna bamsMepa, ee oObsicHeHue Ha ocHose | OIIK-1.B.1
KBaHTOBOH Teopuu cTpoerus aroma. [IpaBumna or6opa.

41 |PacnpeneneHue SJIEKTPOHOB IO JHEPreTHYECKMM 30HaM. JleleHHe BeleCTB Ha MeTaiulbl, nomynpoBomuuku u| VYK-2.3.1
JIMAIEKTPHUKH B COOTBETCTBUHU C 3alIOJIHEHUEM YHEPIeTHYESCKUX 30H AIEKTPOHAMHU.

42 | 3onnas cxema meraa npu T=0 u T>0. Yposenr Pepmu. YK-2.¥3

43 |3onHas cxema coOcTBeHHoro mnoixymposogHuka npu T=0 u T>0. VYposenp Depmu. 3aBucumocts| VYK-2.B.2
9JIEKTPOIPOBOAHOCTH OT TEMIIepPaTyphl. TepMUCTOPBEL.

44 |BuytpenHuii Qotodpdexkt B mnomympoBomaHukax. DoTonmpoBoauMOCTh, ee mnpuMmeHeHue. Kpachas rpanmmma| OIIK-1.3.1
BHyTpeHHero doroaddexra.

45 |3oHHas cxeMa MONYNIPOBOJHUKOB ¢ AOHOPHbIMH IpuMecsamu npu T=0 u T>0. Yposens @epmu. [Honynposoguuku n-| OIIK-1.B.1

Tuna. x DJIEKTPOIIPOBOAHOCTb.
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Ne Kopn
IlepeueHs Bonpocos (3a1a4) IS IK3aMeHa

n/n HHAUKATOpa

46 | CrarhcTHYECKOE OIMCAHUE KBAaHTOBOM CHCTEMBI, Pa3iMude MEXJy KBaHTOBOMEXaHHWYeckoW W craructuueckoit| VYK-2.3.1
BeposTHOCTAMHU. Kiaccuueckas cratuctuka Makcsemna-bonbinvana. KsantoBele cratuctuku ®epmu-/lupaka u
Bboze-DiiniuTeiina.

47 |KoHTakT JbIPOYHOTO M  DJIEKTPOHHOIO  IOJYNPOBOAHUKOB (n-p-mepexon). IlomynpoBopnukoBbii  juoxn.| VYK-2.V.3
Bonprammnepnas xapakrepuctuka. KoaGpuunenT BoInpsamiIeHns

48 | CnoHTaHHOE M BBIHYXKJEHHOE U3JyueHHs. VHBepcHas HaceleHHOCTb ypoBHe# sHepruu. Onrtuueckue kBaHToBble | YK-2.B.2
TeHepaTopsl

49 | Cocra atomMHOro sijpa. HykioHsl, UX XapakTepucTHKH. MaccoBoe u 3apsnoBoe uucia. M3oromsl. "edpekr macer" | OIIK-1.3.1
U DHEPIHs CBA3U A1pa, €€ 3aBUCHMOCTb OT MACCOBOI'0 YUCIA. SIepHble CUIIBI U UX OCHOBHBIC CBOIICTBA.

50 |PaguoakTHBHBIC H3TydYeHHUs. 3aKOHOMEPHOCTH aibda- u Oera- pacmamoB. Honwmsupyromue wusmydenus, ux| OIIK-1.B.1
HPOHUKAIONIAsl CHOCOOHOCTb, B3aUMOACHCTBHE C BELIECTBOM U OHMOIOIMYECKUMU OOBEKTaMH. DKCIIO3UIUOHHBIC,
HONIOLIEHHBIE U SKBUBAJICHTHBIE O3Bl U MOIIHOCTb O3bl. MeTOMbI U 3allUTa OT paJHOAKTHBHBIX H3Iy4eHUI

51 |Snepuble peakuuu. Peakuust nenenust Tsokensix siiep. Kputnueckas macca. Beinenenue sHepruu npu siaepHOM VK-2.3.1
peaxnuw. Llennast peakiust nenenus sinep. Kosdoument pasMHoxkeHnss HEHTPOHOB.

52 | TepmosinepHast peakuus B3pbIBHOrO THNA. [loHsATHE 00 yrpaBisieMoil TepMOsIEpHON peakiyu. YK-2.¥3

53 | IlonsaTue 00 31eMEHTAPHBIX YACTHUIIAX. VK-2.B.2
Bormpocs! (3anaun) s 3adera / mudd. 3aueta npeacTaBieHsl B Tabume 16.

Tabnuua 16 — Bonpocs! (3aaun) s 3adera / qudd. 3auera
No Kon
Ilepeuennb Bonpocos (3agay) s 3auera / audd. 3auera

n/n HHIMKaTOpa

1 YrnoBas CKOpOCTh M YIJIOBOE yCKOpeHue. X HampaBieHMs M eIWHUIBI W3MepeHHs. B3auMocBsA3b NUHENHHBIX U YK-2.3.1
YIJIOBBIX BEJIMYUH CKOPOCTH U YCKOPECHUSL.

2 Ilepssiit 3axon HploToHA - 3aK0H HHepIWHK. MHepnnansHble cHcTeMbl oTcuéTa. Macca tena. MarepuanpHast Touka u | YK-2.V.3
CHCTEMBl MaTepHAJbHBIX TOYEK M Tel. VIMIynbc MaTepHanbHOM TOYKM M CHCTEMBI MaTepHalbHBIX TodeK. LleHTp
uHepuy. MoMeHT ummynbsca. Cuaa 1 MOMEHT Cuiibl. EAMHUIBI X H3MEepeHUsL.

3 Pabota cuiel, enunuiel e€ u3Mepenus. KoncepBaruBHbie cuibl. CpeHsss 1 MTHOBEHHAsT MOILTHOCTH, SIUHUIBI UX VK-2.B.2
N3MEpEHHSI.

4 INotenunanbaas 3Heprus OopMynnbl NOTEHINAILHOW HEPTUH B MOJIE CHII TATOTeHUs u ynpyroctu. Kunernueckas | OIIK-1.3.1
sHeprua. PopMyibl KUHETHYECKOH SHEPIHH IS OCTYNATEIbHOTO U BPalaTeIbHOTO ABM)KCHUS.

5 [TotenunansaoE mone cui. [loHATHE 0 rpamueHTe cKaIspHOW (yHKIMH. CBSI3b CHIIBI U MOTCHIMANbHOH 3Heprun. | OIIK-1.B.1
3aMKHYyThIe MEXaHHUECKHUE CUCTEMBI, 3aKOH COXPaHEHH MEXaHN4ECKOH 3Heprun. BeuHslil ABUraTens nepeoro pona

6 3aKOH COXpaHEHHs HMITYJbca B 3aMKHYTOW MEXaHHYECKOH cucTeMe 7 3aKOH COXpaHEHHsS MOMEHTa UMITYJbca B YK-2.3.1
MexaHH4eckoi cucteme. OCHOBHOM 3aKOH TMHAMUKU BPAIATEIbHOTO IBIKCHUS.

7 Kunernueckas sHeprus Bpamatomierocs tena. Kunernueckast sHeprus Teaa npu ero KaueHUH. VK-2.¥3

8 [Mpunnun orHocutTenbHocTH ['ammunes. OnbiT MaiikenbcoHa-Mapnu 1 noctyiarsl DWHInTelHa. [IpeoOpazoBanus | YK-2.B.2
Jlopenna. PenaTuBHCTCKOE H3MEHEHHE AIMH M IPOMEXYTKOB BpPEMEHU. PeNATUBHCTCKMH 3aKOH CIOXKEHHS
CKOpoCTel

9 PenstuBucrckas nuaamuka. [lomHas sHEprus, SHEPrus HOKOS ¥ KWHETHYECKUE SHEPTHH B TeOpHHU oTHOcUTenpHOCTH. | OIIK-1.3.1
B3auMocBsI3b MexX Iy Maccoit U 3Heprue.

10 |Ilonsarue koneOanuss u BoyHBL [lpumepsl kosieOanuii. Konebanus mnepuoauyeckune u Henepuomuueckue. | OITK-1.B.1
T'apmonndeckne konebanus. Knnemarndeckas popMyiia rapMOHHIECKHX KoNeOaHH. AMIUTHTYAA, 9acTOTa, MEPHUOL
koneOannit. Exnanner usmepenns stux BennunH. Pasza koneOanmii (MoHAS M HavanbHas). ExmHuUIBI M3MepeHns
(hasel. BexTopHOE npeacTaBieHue rapMOHUIECKUX KOIeOaHui.

11 |CkopocTh W yCKOpPEHHE IpPH TapMOHHYECKHX KoyieOaHMSAX. MaKcHManbHbIE 3HAUCHUs CKOPOCTH M yckopeHus B| YK-2.3.1

KonebarenbHOM Tporecce. Pa30BbIe CABHIM MEXKLY CKOPOCTBIO, YCKOPEHHEM M CMEIIICHUEM.
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Ne Kon
Ilepeuens Bonmpocos (3a1a4) AJs 3a4eTa / 1ud . 3auera

n/n HHIUKATOPA

12 | Yopyrue u xBasmynpyrue cwibl. JuddepeHunansHoe ypaBHeHHE cOOCTBEHHBIX KonebGanwil. Ilepmox m wacrora| VYK-2.V.3
coOcTBeHHBIX Konebanuii. [leprox cOOCTBEHHBIX KoTeOaHWH MNMPYKHHHOTO MasTHHKA, 3aBUCHMOCTB II€PHOAA OT
Macchl Tena 1 K03 HUIIeHTa )KeCTKOCTH TPy KUHBI.

13 | DHeprus rapMOHHYECKUX KOJeOaHWM, ee CBSI3b C MaccoW Teja, 4aCTOTOW W aMIuuTynoil konebanuii. Coxpanenne | YK-2.B.2
9HEPTHH B KojebareIbHOM nporecce. YacTora KojeOaHnil ITOTeHINATBHOH 1 KHHETHIECKON SHEPTHH

14 | AuddepennuanbHoe ypaBHEHHE CBOOOMHBIX (3aTyXalOIIMX) KoJleOaHuii, 3aBUCUMOCTh UX aMILIUTYAbI oT BpemeHu. | OITK-1.3.1
Jlorapudmuyeckuii nekpeMeHT konebaHuH, ero cBs3b ¢ KkoddouiueHtoM 3aryxaHus M vactoTod. Yacrora
CcBOOOIHBIX KOJIEOaHUI

15 | duddepennmanbHoe ypaBHEHHE BBIHY)KICHHBIX MEXaHHYCCKHX KOJeOaHWH, 3aBHCHMOCTh X ammuutygsl ot | OIIK-1.B.1
YacTOTHl BBIHYXJatomed cuibl. SIBaeHnme pe3zoHaHca. J[0OpOTHOCTH KoneOaTeNnbHONH CHCTEMBI, €€ CBS3b C
Jorapu(MHUIECKIM JIEKPEeMEHTOM KonebaHui. XapakTep pPEe30HAHCHBIX KpPHUBBIX IIPH Pas3HBIX HTOOPOTHOCTSIX
KoneOaHuil. SIBIeHus pe30HaHCa B TEXHHYECKHX CHCTEMaXx.

16 |Cnoxenue rapMoHuueckux KoneOanuil. IloHstue korepeHTHOCTH. BexropHoe cioxenue korepeHTHbIX |  YK-2.3.1
TapMOHUYECKUX KOJIeOaHUH OIHOTO HANpaBieHHs 3aBUCHMOCTH aMILTHTYAbl CYMMAapHOTO KOJeOaHUs OT pa3sHOCTH
(a3 cKiIaABIBAIOIMXCS KONCOAHHUH.

17 | CrnoxeHre qBYyX B3aUMHO IEPICHANKYIISPHBIX KOTePEHTHBIX KoieOanuid. durypsl Jluccaxy. VK-2.V3

18 |PacnpocrpaneHue BodH B ynpyroi cpexe. [IpomosnbHble un momnepeunsie BonHbl. JuddepennunansHoe ypasaenue | YK-2.B.2
miockoil BonmHeL. ®PpoHT BomHBL KuHemarmdeckas ¢opMyna INIOCKOH M cepHyecKod TrapMOHHYECKHX BOJIH.
Awmumntyzna 1 $a3a BOIHBL

19 | OcHoBHBIE TONOXKEHUSI MoseKynsipHo-kuHeTHdecko Teopun MKT. PaBHoBecHble cocrosiHust u mponeccel. Mx | OIIK-1.3.1
rpaduyeckoe m3oOpakeHue. IlomsTne wupeanmpHOro rasa. OIBITHBIE 3aKOHBI HCANBHOTO Trasa. YpaBHEHHE
Menneneesa - Knaneiipona.

20 |Ilomsrme o wucie crermeHedl cBOOOABI MoieKyl. 3akoH bonblMaHa o paBHOMepHOM pacmpeneneHun sHepruu no | OIIK-1.B.1
CTemeHsAM cBOOOIBI MoeKyl. CpermHssi SHEPrHs XaoTHYECKOTO IBIDKGHHs Molnekyn. IloHsTHe o BHyTpeHHeit
SHEPrHU.

21 |Ckopoctu Momnekyn. Ilonstue o ¢yHKuMH pacnpeneneHus. 3akoH MakcBemia i pacnpeneneHus monekyn | YK-2.3.1
UJIeabHOTO Ta3a Mo ckopocTsM. HanBeposTHelmas, cpenHss apudMeTndeckast 1 CpeIHss KBaJpaTHIHas CKOPOCTH
MOJIEKYIL.

22 | Yucno CTOIKHOBEHHH M CPeIHss JUIHMHA CBOOOJHOTO mpobera Moieky:l. [loHsaTre o Bakyyme. VK-2.V.3

23 | Cucrema yacTHI B TI0Jie BHEIIHUX cuil. bapomerpuueckas popmyina. Pacnipenenenne bonpimana. VYK-2.B.2

24 | Mexanuueckas paboTa u Teriora. Pabora rasa npu usmeHeHuu ero oorema. P-V quarpammel. OIIK-1.3.1

25 |IlepBoe Hauyaso TEepMOIMHAMUKH. TerioeMkocTh (TOJHAs, MOJSApHas, yAedbHas). YHuBepcanpHas raszoBas| OIIK-1.B.1
HOCTOSIHHAS U €€ (PM3MIECKHH CMBICI

26 |IIpuMeHeHMe NEPBOro Havaua K U30XOPUYECKOMY, H300apHOMY, M30TEpMUUECKOMY U aauabaTudeckoMy mporeccam. | YK-2.3.1
I'paduku nponeccoB. MosipHast TEIUIOEMKOCTS B Iporeccax. PadoTa B mponeccax.

27 |Makpo- M MHKpPOCOCTOSIHUsS. TepMomMHaMH4ecKas BeposATHOCTh. [loHatne o6 »sHTpomuu. Bropoe Hawamo| VYK-2.V.3
TEepMOJUHAMUKH.

28 | Ilonsitue o kpyroBom npouecce-ukie. Terosas MamuHa. Beunsiii apurarens sroporo poxa. [Ipumenenue Broporo |  YK-2.B.2
Hayajla K ujeanbHoi TersioBod MarimHe. KIIJ| mpeanbhoii teruioBoit mammubl. [ukn Kapuo u ero KIIJ ans
UJleallbHOTO rasa.

29 | YpaBuenue Ban-nep-Baanbca. IlompaBka Ha coOCTBEHHBIH 00beM MoJeKyd. Yuer mnpurskeHus wMojekyn. | OINIK-1.3.1
OkcnepuMeHTanbHble n30TepMbl. Kputndeckas temneparypa. Ilepechinennsliii map u neperperas ;KUIKOCTb.

30 | DOnexkTpuuyeckue 3apsiibl, UX CBOMCTBA, €JMHUIIBI M3MEpEHUs 3apsaa. 3akoH coxpaHeHus 3apsna B 3amknyrtoi | OIIK-1.B.1
cucreme. Toyeunsle 3apsapl. 3akoH Kynona.

31 |OcHoBHasi cuiIoBas XapaKTEPUCTHKA AJIEKTPUUECKOTro IOJIsi — HANpsHKEHHOCTb, eAMHMLBI ee m3MepeHus. Bekrop | VYK-2.3.1

3HeKTpI/I‘IeCKOﬁ UHAYKIHUU (SHCKTpI/I‘{eCKOFO CMeI.LIeHI/Iﬂ). BzanmocBs3b BEKTOPOB HAIIPSKEHHOCTH U 3HeKTpI/I‘ISCKOﬁ

uHAyKoun. [paduaeckoe n3o0paskeHHe HIEKTPHIECKUX Moel. [IpHHINIT cynepno3unuy MeKTPHIeCKHX Homei
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Ne Kon
Ilepeuens Bonmpocos (3a1a4) AJs 3a4eTa / 1ud . 3auera
n/n HHIHKATOPA
32 | Ilorenuuan snekrpocrarnueckoro mnoist. Enunuies! ero usmepenus. Onpenenenue noTeHuana yepes padory u uepesz |  YK-2.V.3
HOTEHLUAIBbHYI0 3Hepruto. IloTeHnunan nous To4eqHoro 3apsga. DKBUIOTEHIUAIbHbIC IOBEPXHOCTH.
33 | PaGota cui anexTpryeckoro nois. [loTeHIuaIbHBIH XapaKTep IeKTPHYECKOTo HOJIs. VYK-2.B.2
34 |Cps3b HampsHDKEHHOCTH W TNOTeHIMada. IpamumeHt noteHuuana. JudnekTpuueckas npoHunaemocTsh Bemecrtsa. | OINIK-1.3.1
B3aumHas neprneHIuKyIIpHOCTb CHIOBBIX JIMHUM M SKBUIIOTEHIIUAIBHBIX IOBEPXHOCTEH.
35 |IloreHunanbHBIA XapakTep sJeKTpocrarnueckoro mnojs. Llupkynsaius BekTopa HanpspbkeHHOCTH. [lotok Bekrtopa | OIIK-1.B.1
HAIPsDKEHHOCTH 31EKTPUYECKOro noiist. Pu3nuuecKkuil CMbIC MOTOKA.
36 |Teopema I'aycca aist a1€KTPOCTaTUUECKOTO HOJIA B BaKyyMe, €e IPaKTUUeCckoe IPUMEHEHUe YK-2.3.1
37 |Hocurenu 3apsina B npoBoaHUKax. IIpOBOTHMKHM BO BHEIIHEM D3JIEKTPOCTATHUECKOM Ioiie. DnekTpocrarudeckas | YK-2.V.3
3amuTa (9KpaHUPOBaHHE
38 | DneKTpoeMKOCTh YEUMHEHHOTO IPOBOJHUKA, CAUHULBI €€ U3MEPEHUs. DIEKTPOEMKOCTh KOHIEHCATOPOB VK-2.B.2
39 | Tunsl guanexrpuxoB. [lonspuzanus qusnekTpukoB. CBsI3aHHbIE 3apsLIbL. OIIK-1.3.1
40 |DHeprus 3apsDKEHHOTO INPOBOJHMKA, DHEPIUs 3apsHKEHHOro KoHaeHcaropa. OOmee Belpaxenue pis sHepruu | OIIK-1.B.1
3IEKTPOCTAaTUUECKOr0 MO, 00beMHas MIOTHOCTb SHEPTUH.
41 |IloCTOSHHBIN NIEKTPUIECKUH TOK, €TO XapaKTEPUCTUKH U YCIOBHS CyliecTBOBaHHA. CTOPOHHHE CUIIBL. YK-2.3.1
42 | 3akonsl Oma u Jxoyns-JIenna B uHTerpanbHoit 1 auddepernuansHoi Gopme. YK-2.V3
43 | Pacuet pa3BeTBIEHHBIX dIeKTpuueckux nenei. [Ipasuna Kupxroda. YK-2.B.2
INepedeHs TeM Ui KypCOBOTO IPOSKTUPOBAHNUS/BBIIOIHEHUS KypCOBOIl paboThI IpeAcTaBIeHs! B Tabue 17.
Ta6muua 17 — [lepedeHp TeM A1 BBIIOTHEHHS KYPCOBOM PaboThI
Ne
/ IIpuMepHbIii NepeyeHb TeM /I BbINOJHEHHS KypcoBoii padoThl
n/n
Y4eOHBIM IIIIaHOM HE IPEXyCMOTPEHO
Bonpocs! 715 MpoBeeH s TPOMEXYTOUHOH aTTeCTalluy B BUJIE TECTUPOBAHMS NPECTABICHBI B Tabue 18.
Tabmuna 18 — IIpumepHBIit TepedeHb BOIIPOCOB AT TECTOB
No . Kon
IIpumepHbIii NepevyeHb BONIPOCOB JIS TECTOB
n/n HHIHKATOpA
1 IIpu xakoM mpornecce yBeauueHHE aOCOJIIOTHOW TEMIIepaTypbl HJEAJLHOIO Ta3a B JiBa pasza IPUBOIUT K YK-2.3.1
YBEIMYEHHUIO JIaBICHU Ta3a B 2 pa3a
2 Omnpeznenute TeMIeparypy HarpeBaTeis TEIJIOBOI MamuHbl, padortatomei mo nuxiy Kaprao, ¢ KIIJ 80%, eciau YK-2.V3
TeMIieparypa xonogunabauka 300 K.
3 CIuIoIIHOHN IUIHHAP MAacChl M KaTUTCS 0e3 CKOIBbXKEHHS CO CKOPOCThIO V. KakoBa ero kuHeTHueckas sHeprus’? YK-2.B.2
4 ITo 3amaHHOMY YpaBHEHHMIO TapMOHHYECKOrO KoleOaHUs OIpelelIuTe aMIUIUTYLy M 4acToTy KoieOmromieics YK-2.3.1
MaTepuaibHON TOYKU
5 JIBrxeHne marepuaibHOM TOYKM B JAHHOM CHCTEME OTCueTa XapakTepusyeTcs ypaBHeHMsAMH . Hailtu ckopocTh YVK-2.V3
TOYKHU
6 Bo cxombko pa3 nBmKymuiics co ckopoctbio v=0,999¢ anekTpoH “Tsxernee” MoKosierocs? YK-2.B.2
7 OmnpenenuTs HallpaBlICHUE WHIYKIHOHHOTO TOKA B PAMKeE, €CIIM OHAa HAXOAUTCSA B ONHOPOJHOM MAarHUTHOM IIOJIE, & YK-2.3.1
BEJINYMHA MAarHUTHOW MHAYKIUH B yMeHbIaeTcs.
8 K ucrounuky Ttoxa ¢ DJIC, paBHO#l 24 B, u BHyTpeHHHM compotusieHHeM 2 OM MOIKIIOYHIN IEKTPHIECKOE YK-2.V.3

comnpotusienue 4 Om. OnpeneyuTb CHUITy TOKa B LETIH.
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Ne . Kon
IIpumepHBIii NepevyeHb BONPOCOB /ISl TECTOB

n/n HHIUKATOpa

9 Kak m3MeHHUTCS chila KyJIOHOBCKOTO B3aMMOJICHCTBHS JIBYX HEOOJBIIMX 3apsOUKCHHBIX IIAPOB TPH YMCHBIICHUH VK-2.B.2
3apsiia KaXXJO0To M3 HUX B 2 pasa, eCiId pacCTOSHHE MEKITY HIMH OCTacTCsl HEM3MEHHBIM?

10 | OgHO M3 CBOWCTB 3JIEMEHTAPHBIX YACTHII - CIIOCOOHOCTB! VK-2.3.1

11 | Kakue aneMeHTapHbIe YaCTHULBI HA3bIBAIOT CTAOMIBHBIMU? VK-2.V.3

12 |Os3HavaeT nu pacmaj 4acTHI Ha JBE WIH OOJbIIEEe YHCIO YACTHUI], YTO AAHHAS YACTHIA COCTOUT M3 HECKOIBKUX VK-2.B.2
gacTui?

13 | Kakue B3auMOJEHCTBYSI ONPEENSIOT YyCTOMYUBOCTS siiep B aToMax? OIIK-1.3.1

14 | Anbda -usnydyeHne — 310... OIIK-1.B.1

15 |Yro npencrasiuser coboil berra-usnydyenue? YK-2.3.1

16 |Yro npencrasiuseT co00i raMMa-u3nydeHue? YK-2.V3

17 |HanpapneHne MarHUTHBIX JTMHHUH 110 HAPABICHUIO SIEKTPUUSCKOI0 TOKa MOXKHO OIIPENEIUTh YK-2.B.2

18 | Kakyro NTuHMIO Ha3BIBAIOT MATHUTHON JIMHUEH MarHUTHOTO MOJIS OIIK-1.3.1

[lepedyeHs TeM KOHTPONBHBIX Pa0dOT IO JUCIMIUIMHE 00YJarONIUXCs 3a09HOM (HOpMBI 00ydeHHs, IpeICTaBICHEI B Tabnune 19.

Tab6nuua 19 — [lepeueHb KOHTPOIBHBIX PabOT

Ne

n/n

IlepeueHb KOHTPOJIBLHBIX PadoT

Y4eOHBIM IIITaHOM HE IPEXyCMOTPEHO

10.4. Metoaudeckue MaTepUasl, ONpeAeAolie IPOoLeypbl OLCHUBAHNUS HHAUKATOPOB, XapaKTePU3YIOLIUX 3Tambl (JOPMUPOBAHUS

KOMIICTEHLIUH, cofepxaTca B JIOKAJIbHBIX HOpMAaTUBHBIX akTax I'YAII, permaMeHTUpYOMHUX HOPSAAOK U MPOLELYpy HPOBEICHUS TEKYIEro

KOHTPOJIS yCIIEBaeMOCTH U IIPOMEKYTOUHOM arTecTaruu obyydaromuxcs ['YAIL
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11. MeTogmquKue YKazaHud 1Jisg oﬁyqamumxc;l 10 OCBOCHHIO TUCIHUIIJIMHBI

11.1. MeTtonuueckre ykazaHHs Ui 0OyJarOIIUXCs [0 OCBOSHHUIO JIEKIIHOHHOTO MaTepHaia.

OCHOBHOE Ha3HA4YCHHE JEKIHOHHOTO MaTepuaja — JIOTHYECKU CTPOIHOE, CHCTEMHOE, NIyOOKOe M SCHOE H3JIOKEHHE ydeOHOro
Marepuana. HasHaueHue cOBpeMEHHOH JICKIMH B paMKaxX IUCHMIUIMHBI HE B TOM, YTOOBI HOJNYyYHTHh BCIO HH(GOPMALHUIO IO TeMe, a B
OCBOCHHHM (DyHIaMEHTaIbHBIX MPOOJIeM AUCHUILIMHBI, METOOB HAyYHOIO IIO3HAHHSA, HOBEHININX JOCTIDKCHUH HayuyHOH MbIcnu. B ydeOHOM
Ipolecce JICKIUS BBINOIHACT METOAOIOTHUECKYI0, OPTraHU3AHOHHYI0 U HHGOpMAMOHHYI0 (yHKIMU. JIeKIysa pacKpbIBaeT MOHSATUIHBIN
anmapar KOHKPeTHOU o01acTd 3HaHUS, e MpoOIeMbl, AaeT IeIbHOEe MPEACTABICHUE O JUCIUILUINHE, OKa3bIBACT B3aUMOCBA3b C APYTHMHU
JUCHUIUINHAMU.

[Inanupyemble pe3yasTaTsl IPU OCBOCHUH 00YJarOIUMUCS JIEKIIMOHHOTO MaTepuaa:

- TIOIIy4€HHEe COBPEMEHHBIX, IIEJOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX OIpENeNsIeTCs LeIeBOH YCTaHOBKOU K
KaXJ10i KOHKPETHOI TeMe;

- TIOIIy4€HHE OIbITa TBOPYECKOH pabOThl COBMECTHO C IIPEIOJaBaTelleM;

- pa3BuUTHE IPOHECCHOHANBHO-AEI0BbIX Ka4eCTB, JI00BH K IPEAMETY U CaMOCTOSTEIBHOIO TBOPYECKOTO MBIIIICHUS;

- TIOsIBJIEHHE HEOOX0IMMOr0 HHTepeca, He0OXOMUMOTO JJIsl CAMOCTOSTENIbHOM paboThl;

- TI0Iy4eHMe 3HaHUI 0 COBPEMEHHOM YpOBHE Pa3BUTUsI HAYKU U TEXHUKU U O IIPOTHO3€ UX Pa3BUTHA Ha ONKalIIue Tofbl;

- HAQy4YUTHCS METOJMYECKH 00palarbiBaTh Marepuai (BBLACIATH IVIABHBIC MBICIM M HOJOXKEHHS, NPUXOMUTh K KOHKPETHBIM
BBIBOJIAM, IIOBTOPSITH UX B Pa3IHYHBIX ()OPMYIIHPOBKAX);

- TIOIy4€eHHe TOUHOTO IOHUMAaHMs BCeX HEOOXOAUMBIX TEPMUHOB U MOHATUI.

JIeKMOHHBII MaTepual MOXKET CONPOBOXKAATHCS JIEMOHCTpaLHedl CIaiioB M HCIOIb30BAaHMEM pa3JaTOYHOIO MaTrepuana IpH
HPOBEACHNH KOPOTKHX AUCKYCCHH 00 0COOCHHOCTSX IIPUMEHEHHUS OT/JEIBHBIX TEMAaTHK MO JUCIUILINHE.

Beigenstorces ciaenyrouye BUabl JEKIHI:

- BBogHas nexuus

BBoxHas mexmus K AWCIHUINIMHE 3HAKOMHT OOyYalOIIMXCsS C IENbl0 W Ha3Ha4eHHEM Kypca, ero POibi0 H MECTOM B
cHCTeMe MUCHMIUIMH. B Xoe Takoil JIeKIuH CBS3BIBACTCS TEOPETHUYECKHI M MPAKTHUECKUI MaTepHhan ¢ MpaKTHKOH Oymymien
paboThl, paccka3bBaeTCsl 0OIas METOAMKA pabOTHl HAJA KypcoM, HMPEIIararoTcs JIHTEepaTypHble HCTOYHUKH, MOMOTAloOIIne
YCBOGHMIO MaTepHana IUCHUIUIMHBI M OCBOCHHIO KOMIICTCHIW, CTaBATCS HaydHbIE NPOOIEMBI, BBIIBUTAIOTCS THIIOTE3HI,
ompesenseTcst popMa TEKyIIEeTo KOHTPOIIS U MPOMEKYTOTHOH aTTeCTalli .

BBonnas nekuus K paszeny. AHaJIOTMYHO BBOAHOM JIEKIIMH K JUCIMIUIMHE PACKPBIBAET PsAJl BOIIPOCOB, HO CBA3aHHBIX HE
¢ TMCUMIUIMHON B LIEJIOM, @ C TEMaTUKOH KOHKPETHOTO pa3ziena.
- O0630pHast JeKIUs

[IpoBoauTCS ¢ 1ENBI0 CHCTEMATH3alMy 3HAaHUK Ha 0oJiee BBICOKOM YPOBHE, PaCCMOTPEHHS 0CO00 TPYAHBIX BOIIPOCOB
JIICIUIUINHEL.
- IIpoGnemHuas nexius

Ha nanHOl JeKnuMy HOBOE 3HAHME BBOAUTCSA KAaK HEHU3BECTHOE, KOTOpOEe HEoO0XoamMo "OTKphITh". B pamkax sexnuu
cozmaercs npobieMHast CUTyalHs, KOTOPYIO 00yJaroIie peraioT MO3TAITHO C MOACKa3KaMH M IIOMOIIBIO MPETOaBaTeIs.
- Jlekuus BABOEM

OTa pa3sHOBUAHOCTH JICKIIUHU SIBISIETCS MPOJIOKEHUEM M Pa3BUTHEM HPOOIEMHOTO H3JIOKEHHS MaTepHana B JHanore
JIByX IpernopaBaTeneil. 31ech MOACIUPYIOTCS peanbHble CHUTYallUH OOCYXKICHUS TEOPETHUCCKUX M IIPAKTUYECKUX BOIPOCOB
JIBYMsI CIICLIUATIICTAMH.
- Jlexmus ¢ 3apaHee 3aIJIAHUPOBAHHBIMU OIINOKAMU

JlaHHas JeKIMs IpH3BaHA AaKTHBU3MPOBATH BHUMAHME OOYYAIOIUXCS, Pa3BUBATh UX MBICIUTEIBHYIO AESTENBHOCTS,
(hopMHpOBaTh yMEHHUE BBICTYIIATh B POJIU SKCIIEPTOB.

3ajgaua npenofaBaTens COCTOUT B TOM, 4YTOObI 3aJOKUTh B JIGKIHIO OIpEJEeIeHHOe KOIMYECTBO OLIMOOK
COZIepKATEeNIbHOTO, METOANYECKOT0, IOBEEHUECKOro Xxapakrepa. [logbuparorcs Haubonee THINYHbIE OIIUOKHU, KOTOPbIE OOBIYHO
HE BBINAYUBAIOTCA, a KaKk Obl 3aTyLIEBBIBAIOTCS. 3ajaua OOydarolUXCsl COCTOMT B TOM, YTOOBI IO XOAy JEKIHM OTMEYaTh
ommnOKy, PUKCHPOBATH U HAa3bIBATh X B KOHIIE.
- Jlexuus-npecc-koHpepeHus

[Ipenonasarens npocut oOydaroluxcs 3a/aBaTh MMCHMEHHO BOIIPOCHI [0 JaHHOW TeMe. B TeueHue nByX-Tpex MHHYT
oOyuatonuecs GopMyIHpPYIOT HanboIee HHTEPECYIONIMEe X BOIPOCH! M NEPEAAIOT MPEoaBaTelio, KOTOPBI B TeUCHHE TPeX-
IISITU MUHYT COPTHPYET BOILPOCHI 110 MX COJICPIKAHUIO U HauMHAET JeKuuto. JIekius u3naraercs He Kak OTBEThI Ha BOIPOCHI, a
KaK CBSI3HBIH TEKCT, B IIPOLIECCE U3NIOKEHHS KOTOPOTO (hOPMUPYIOTCS OTBETHI.
- Jlexkuus-KoHCYIbTaLUs

Marepuai u3naraercs B BU€ BOIIPOCOB U OTBETOB HJIM BOIPOCOB, OTBETOB U JUCKYCCHUI.

CTpyKTypa NpenocTaBIeHuUs JISKIHOHHOTO MaTepHuaa;
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- BBojgHas yacTh JeKIUH

[epBoe mpexcTaBiIeHKE O JEKIUU COICPIKUTCS yKe B hopMyaupoBke TeMbl. OHa JI0MKHA OBITH KPAaTKOH, BBIPaXKaTh CyTh
OCHOBHOM wuJeH, ObITh IpuBJIeKaTeabHOH 1o Qopme. LlenecooOpa3Ho 3xech cka3aTh Ha 3HAUYEHHE OTOM TEMbl IS
HOCJIEAYIOIEr0 YCBOCHUs 3HAHMI M Pa3BUTHUs JIMYHOCTH oOydarommxcsi, 1 Oyayumieil mpogeccHoHaIbHOM AesTeIbHOCTH.
Jlanee MOXHO COOOLIMTH LIENU JIEKIMHM U ee IUIaH. JKenarenbHO COPUEHTHPOBATh CIIyLIaTeNiell Ha MOCIeqYIOUIMH KOHTPOJIb
3HaHM, [10JIE3HO yKa3aTh Ha CBSI3b HOBOI'O MaTepHaja ¢ MPOMISHHBIM M MpeablayiuM. Temr u3J10)KeHUs ATOH 4acTu JIeKIHH,
KaK MPaBUIIO, JIOJDKEH OBITH BBIIIC TEMITA U3JI0KEHUSI OCHOBHOTO, YTO 3aCTABISCT OOYYArOLIMXCS MICHXOJIOTHYECKH coOpaThes U
COCPEIOTOYUTHCS. BBOHAS YacTh JIEKIMU OOBIYHO 3aHUMAET 5-7 MUHYT.

- OcHOBHAas yacTh JIEKIMH

[lepexony K M3JI0XKEHUIO MEPBOTO BOMpPOCA, KaK MPaBUJIO, JOJDKHA MPEIIECTBOBATh May3a. B 9To BpeMs JIEKTOp MOXeT
MIPOBEPHUTH, BCE JIM CIYIIATENN TOTOBBI K BOCIIPUATHIO JICKLIH (II03bI, BBIPAXXCHHS JIULI, pa3rOBOPEI). 3aMETHB 00y4aloInXCs, He
TOTOBBIX K BOCIIPHUSATHIO, OIBITHBIC MPEIOAABATEIN MPOU3HOCIT KPATKYH0 MOOWIM3YIOLYIO (pa3y, OCTAHABIMBAIOT B3IV HA
HepaIuBhIX, PEXKE - HA3bIBAIOT (haMILTHIO, M U HE TPATAT BpeMs Ha JUTUTEIBHBIC 3aMEYaHusl.

Jnst Toro 4To0BI IPEOHONETh MOTECHIIHATBHYIO ITACCHBHOCTH CITyIIaTeNiel, HeOOX0ANMO BCEMH BOSMOXKHBIMHU CITOCOOaMHU
NPUJATh JICKIMH TPOOIEMHBIH Xapakrep, MOOyKmas CIyIareliedl K CaMOCTOATEIBHON I03HABaTENbHOW AKTHBHOCTH U
TBOPYECTBY.

K Takum akTHBHBIM CpeICTBAM MO>KHO OTHECTH:

° o0pamnieHne K 00yJaronuMcs C BONPOCAMH, YTOYHSIONIMMH OHUMaHHe OCHOBHBIX UJICH U ()aKTOB TEMBI;

° OpraHU3alui0 MUHU-CTOJIKHOBEHUH Pa3IMUHBIX TOUEK 3PEHHS MO BBIABHHYTHIM IPENOaBaTeNEM MOTO0KEHUSM;

° IOCTAHOBKY BOIIPOCOB, 3a/1a4 C MHOJKECTBEHHOCTBIO PELIeHui U JIp.;

° UHIMBULyaJbHbIA CTUIJIb U3JIOKEHUS MaTepuana;

o obecrieueHre 0OPaTHOM CBSI3H.

- 3akiodyeHue

B mpomecce 4TeHHs JIeKIMHM TIpeNoOiaBaTeNb MODKEH MO03a00THTBCA O €€ 3aBeplIeHHH. PaccunmTaTh BpeMs, a He
IIpepBIBaTh JEKIHIO Ha MomyciaoBe. OOBIYHO [UI 3aKIIOYEHHs MaTepuana ObIBaeT JOCTaTOYHO 5-7 MHUHYT. 3aBepluast JIEKIHIO,
IIPeroaBaTellb OTBEYAET Ha BONPOCHI CIyIIaTeNeH, ITOABOJUT UTOT, JaeT METOANYECKHE yKa3aH!Us K CaMOCTOSITEIFHOM padorte,
KOMMEHTHPYET IpeylaraeMylo JIUTeparypy. 3aKaHINUBaTh JIEKIHIO Hy>KHO KOHCTPYKTHUBHO II0 COZIEP)KAHUIO M MOJIOKUTEINBHO TI0
SMOLIMOHATIBHOMY HacTporo. OOyuarommecss [OOJDKHBI YHTH 3aMHTEPECOBAHHBIMH, 3aMHTPUTOBAHHBIMHU, IKETAIOIIIMHU

OHp060BaTI> 3aBTpa K€ NPCIIIOKCHUA JICKTOPA, a TAKKE B XOPOLIEM HACTPOCHUU U aKTUBHOM TOHYCC.

11.2. MeTtonuyeckue yKa3aHus Uil 00yJaroLIUXCs [0 BBITOIHEHHUIO Ja00PAaTOPHBIX PadoT.

B xone BeImoTHEHUS HaGOpaTOpHBIX pa60T O6y‘la}0H.IHI>iCH JOJDKCH yFJ'IyGI/ITI: " 3aKpCINTh 3HAHUA, IIPAKTUICCKHUE HABbIKU, OBJIAJACTH

COBpCMCHHOﬁ MeTO}IHKOﬁ U TEXHUKOMU OKCTICpUMEHTa B COOTBETCTBUHU C KBaIII/ICI)I/IKaLII/IOHHOﬁ XapaKTepHCTHKOﬁ 06yqaromerocsl.

BrmonHenne mabopaTopHbIX pabOT COCTOMT M3 3KCHEPUMEHTAIBHO-NPAKTHYECKOH, PacdeTHO-aHAIUTHYECKOH YacTe M KOHTPOJIBHBIX

MEpPONPUATHH.

Beimmonnenne 1ab0paTopHEIX paboT oOydarommMmcs SBISIETCS HEOTHEMJIEMOH YacThl0 W3Y4eHMs NUCILMIUIMHBI, ONpPEAesIsieMOn

y4eOHBIM IIAHOM, ¥ OTHOCUTCS K CPEACTBAM, 00ECIEUMBAIOIINM PEIICHUE CISIYIONIMX OCHOBHBIX 3a/1a4 00y4aromerocs:

- IprOOpPETEHNE HABBIKOB HCCIICIOBAHNUS IIPOLIECCOB, SIBICHUN H 00BEKTOB, H3y4aeMbIX B PaMKax JaHHOM AUCHIUIIINHE;
- 3aKpeIUIeHUE, Pa3BUTHE U JETAIU3aLUs TEOPETUUECKUX 3HAHUH, TOTYYEHHbIX Ha JIEKLUX;
- TIOIy4eHHe HOBOH MH(OPMAINHU 110 U3y4aeMO JUCIUILUINHE;

- IpHOOpPETEHNE HABBIKOB CAMOCTOSTENILHON paboTHI ¢ 1a00paTOPHBIM 000PyAOBaHUEM U IPUOOPAMH.

Brimonnenne o6yqa}oumMc;1 na6opaTopH1>1x pa60T HE B TIOJTHOM 00BEME MOXKET TMPUBECTU K NOHMKCHUIO OLICHKHU 32 NUCHUIUINHY W3-

32 HU3KOTO YPOBHS OCBOCHUS KOMIICTEHIUI:

- BBITIOJIHEHHE MeHee 75% mabopaTopHbIX padoT - HOHWKEHUE MAaKCUMAJIbHOM OlleHKH Ha 1 Gan;
- BbIIonHeHHe MeHee 50% nabopaTopHBIX padoT - MOHWKEHHE MAaKCUMaJIbHOM OLIeHKU Ha 2 6aa;

- HEBBIIOJIHEHHE JIA0OPAaTOPHBIX PadoT - IOHMKEHUE MAKCUMAIbHOU OIIeHKH Ha 3 Oasuia.

3ananue u TpeOOBaHUS K POBEICHHIO J1a00OPAaTOPHBIX PadOT.

3aganus 1 TpeOoBaHUA K 1a00paTOpHBIM paboTaM pa3meliensl B Jluunom kabunete I'YAII B pas3iene IUCIUIIINHEL.

Crpykrypa u popma oTdeTa o 1abopaTopHOii padore.

Otuer o nabopaTopHOll paboTe cpaeTcst B 2eKTpoHHOM Buje (nokymeHT Word, nokymenT PDF) uepes Jluunblii kabunet I'YAIL. Otuer

11a00paTOPHOIT paboTe CONEPIKUT CIESTYIOIINE IEMEHTHIL:

- THTyJ'IbHBIfI JIMCT € Ha3BaHUEM JUCHUIUIMHBL, HOMEPOM U Ha3BaHUEM na60paT0pHoﬁ pa60TI>I;

- OCIIK U 3a1a41 pa60TLI;

- IprOOPBHI;

- 3aJIaHUC;

- X0 paboThI (TIPH HEOOXOMMOCTH;

- Mar€éMaTu4dcCcKasa MOACIb ,

- KOHTPOJIBHBIE IPAMEPHI (TIPH HEOOXOANMOCTH);
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- BBIBO/IBI;
- CIIMCOK HCIOJIB30BAHHBIX HCTOYHUKOB (IIPU HEOOXOAUMOCTH).
TpeboBanus kK 0opMIIEHHUIO 0TYETa O 1a00paTOpHOH pabore.
- O6mmue TpeGoBaHUs U PEKOMEHIALMY 10 BBINOIHEHHIO MMCbMEHHBIX paboT : Metoxudeckue ykazauus / C.-IletepO. roc. yH-T
a3poKocM. mpudopocTpoerus ; cocT. A. A. Copokus. - CII6. : M3n-so I'VAIL, 2017. - 32 c.
- O6mue TpeOoBaHUS ¥ PEKOMEH/ALMH 10 BBIIOIHEHHIO NMICBMEHHBIX PaboT : METOANYECKUE YKAa3aHMS (C U3MEHEHUsMU Om
09.01.2019) [Onextpontnsiii pecypc] / Vpanropoackuii gpunmuan C.-Iletep6. roc. yH-T a’3poKocM. MPpUOOPOCTPOCHHUS ; COCT. A. A.

CopokuH. - UBanropon : 2019. - 37 c¢. URL: http://ifguap.ru/rp/ReportsFormattingRules.pdf, JInunsiit kabunet ['VAIT

11.3. MeTtonuueckue ykazaHus Ui 00y4arolIUXCsl O IIPOXOXKICHUIO CaMOCTOSITENIbHOM pabOoTHI.

B xoze BBINOIHEHUS CAMOCTOSTENILHON paboThl, 00yuaromuiics BEIIONHAET paboTy MO 3aJaHUIO U IIPU METOAUYECKOM PYKOBOACTBE
IpernojaBarels, Ho 6e3 ero HemoCpPeJCTBEHHOTO Y4acTHsL.

Jliis o0yuaromuxcst o 3a04HOH GopMe 00ydeHHs, CaMOCTOsTeNIbHAasl pab0Ta MOXKET BKIIFOYATh B C€0sl KOHTPOIBbHYIO paboTy.

B nponecce BBINONHEHUS CaMOCTOSATENbHOH paboThl, y oOyuaromierocs ¢opMupyercs LeilecooOpa3Hoe IIaHUpoBaHHE pabouero
BPEMEHH, KOTOPOE MO3BOJSIET UM pa3BUBATh YMEHHsS M HaBBIKM B YCBOGHHMH U CHCTEMAaTH3allMU IPHOOpeTaeMbIX 3HAHUM, obecreduBaeT
BBICOKHIT yPOBEHb yCIIEBAEMOCTH B epUo]] 00yUIeHHUs, IIOMOTaeT HOJIyYHTh HABBIKH ITOBBIICHHS TPO(ECCHOHAIBHOTO YPOBHSI.

MetoauueckuMI MaTepHaaMy, HAMPaBJISIONMMH CAMOCTOSTENbHYO paboTy 00ydalOIUXCsl IBISIOTCSL:

- y‘Ie6HO-MeTO}IH‘IeCKHﬁ Marepuall o JUCHUIUIUHE.

11.4. Meronuueckue ykazaHus JUIs 00y4aroLIUXCsl IO IPOXOXKICHUIO KOHCYIIBTalUi.
Ilo n3yyaemoii AUCLMIUIMHE IPOBOAATCS CIEAYIOIINE BUIbI KOHCYJIBTALIUI:

- KoHcynbTanus nepes 3K3aMEHOM - IIPOBOJUTCS C LETIbIO:
° YTOUHEHHS OPraHH3aLHOHHBIX MOMEHTOB;
° cHUCTeMaTu3allui 3HaHUK;
° OTBETHI Ha BOIIPOCHI, BBI3BIBAIOIUE TPYJHOCTH IPU MOATOTOBKE K SK3aMEHY.
Koncynpranust umeet GopMy JISKIHH, IOCNIe KOTOPOi MpernofaBaTellb OTBEYAeT Ha BOIPOCH! 00YyUaIOIIUXCS WIN B BUAE

6ecensl B hopme "oTBeT-BOMpOC".

- Koncynsranus co cnaboycneBaroluMy 00y4JaroUMHUC - IpeiHa3HadeHa AJIs:
° JIMKBUJALUK IPOOEIIOB IPU U3yUCHUU AUCLUILIKHBI;
° Pa3bsACHEHUS CHOPHBIX BOIPOCOB U BOIPOCOB, HAUOOIIEE CIOMKHBIX [JIs U3YUEHHUS;
° 3aKpeIJIeHHs IPOIIEHHOro MaTepuaa;
° JINKBUJALUK aKaIeMHYCCKUX 3aJ0JKEHHOCTEH.
[IpoBoauTCS perysipHO cOmIacHO rpaduKy KOHCYJIBTALI penoxasatens (He pexke 1 pasa B 2 Helenu).

- KoHcynbramnus 1o npoeKTHOH 1 HayYHO-HCCIIeI0BATENIBCKOM IS TeTbHOCTH 00YYarOIUXCs - HPOBOJHUTCS C LEIbIO:
° pacIIMpeHHs HAyTHOTO Kpyro3opa 00yJalomIiXcsy;
° PaCCMOTPEHHsI BOIPOCOB, HE BKIIOYEHHBIX B IPOrpaMMy H3y4aeMOM JUCLMIUINHBL;
° yrIyOlneHHOTo H3ydeHHs MaTepHuana Kypca;
° TIOMOIIH 00y4aIOIIMCS B TOJATOTOBKE HAy4YHBIX CTAaTeH M JOK/IAI0B Ha KOH(pEPEHIHH;
° TIOATOTOBKH B YYaCTHIO B KOHKYPCaX M OJUMIINAAX.
IMpoBouTCS PETyIsPHO COTTACHO TPpaduKy KOHCYNBTAlMH MpEnofaBaTeNs MM 10 YCTHOH JOTOBOPEHHOCTH MEXIY

OGy‘{a}OH.[PIMC}I " IIperoAaBaTciIiCM.

11.5. Mertonuyeckue yKazaHus [UIsl OOYYArOLIUXCS MO MPOXOXKICHUIO TEKYIIET0 KOHTPOJIS yCIEBACMOCTH.

Texymuil KOHTPOJIb yCHEBAEMOCTH IPEIyCMAaTPUBACT KOHTPOJIb KAadeCcTBAa 3HAHMN OOYYAIOIIUXCS, OCYIICCTBIIEMOTO B TEYCHHE
ceMecTpa C LEJbl0 OILCHMBAHMS XOIa OCBOCHHUS IHUCLMIUTMHBEL HeBbimonHeHne TpeOOBaHWI WM MX YAaCTH IO MPOXOXKACHUIO TEKYILEro
KOHTPOJIS yCIIEBAEMOCTH NPH yCHENIHOM MPOXOKACHHN TPOMEKYTOUHOM aTTeCTALIA MOXKET MPUBECTH K IIOHMKEHUIO UTOTOBOH OIICHKH.

Bo3MOXHBIEC METO/IBI TEKYIIIETO KOHTPOJIS:

- YCTHBI OIIPOC Ha 3aHATHSAX;

- CHCTEMaTH4ecKas IIPOBEpKa BBHIIOIHEHHS HHANBHIYAIBHBIX U JOMAIIHHUX 33/IaHUH;
- 3aIIUTa OTYETOB MO JaGOPATOPHBEIM PadoTaM;

- TIPOBEICHIE KOHTPOJIBHBIX paboT;

- TECTHPOBAHHE;

- KOHTPOJIb CAMOCTOSITEIILHEIX PadoT;

- IPOBEICHUE KOHTPOJIBHBIX padoT;

- JIOKJIa]] Ha HayYHOU KOH(EPCHIUH;

- HaltMCaHue HaquOﬁ CTaTbu.
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11.6. Meronuueckue ykazaHUs U1l OOYYAIOLIHXCS MO IPOXOXKICHUIO TECTHPOBAHSL.

Vcrionp30BaHHe TECTOBHIX 3aIaHHN BO3MOXKHO Kak IPH TEKYIIEM KOHTPOJE, TaK U MPU NMPOBEACHUU IPOMEXYTOUHOH aTTeCTalUH.
TecTbl MOTYT IPOBOIUTHCS KaK B IMCBMEHHOI (hOpMe, TaK M C UCIIOIb30BaHHEM MJICKTPOHHBIX CPEICTB O0yUYCHUS.

MOXHO BBIICIUTH OCHOBHBIC YPOBHHM TECTa, B KOTOPBIX IPOBEPKA BO3PACTACT OT KOHTPOJIS 3HAHHN (MHAMKATOP IOCTHIKCHHS
KOMITCTEHIIUH - "3HaTh'") 10 NPUMEHEHHs HABBIKOB NP PELICHUH THIIOBBIX W HETHIIOBHIX 3a1a4 ((MHOUKATOPHI TOCTHKECHHS KOMIICTCHIIUH -
"ymets" 1 "BnageTs"):

- [1epBEIii ypOBEHD - y3HaBaHHE paHee H3yYCHHOTO MaTepuaa;

- BTopoii ypoBeHB - penpoIyKTHBHEIH - B 3aJaHUSX HE COIEPIKUTCS MaTepHaa Ul OTBETa WU JKe ero U3BICUECHHE TpeOyeT He
TOJIBKO 3alIOMUHAHMS MaTepuaia, HO U €ro IOHUMaHUs (II0CTAaHOBKA, KOHCTPYKTUBHBIN TECT, THIIOBAs 3a/1a4a);

- TpeTI/[ﬁ YPOBEHb - HETUIIOBBIC 3ada4dun TIOBBIIICHHOM CJIO)KHOCTH, IJII KOTOPBIX TpeGyeTc;{ CaMOCTOATCIIBPHOC HaXOXICHUC
METOOB PEIICHNS;

- CMemaHHbli - HCIONBb30BAaHME JIIEMEHTOB BCEX TPEX YPOBHEH M NPOBEPKH pa3HbIX WHAUKAaTOPOB JOCTHIKEHUS
KOMITETEHITHH.

Kputepun omeHkn TecToBBIX pabor Oasupyrorcs Ha 100-06ampHoii mxane commacHo MJIO I'VAIL. CMK 2.77 "Ilonoxenue o
MOZYJIFHO-PEHTHHIOBOI CHCTEME OIEHKH KadecTBa y4eOHOH pabortel crygeHtoB B ['VAII" (momycTHMO NpHMEHEHHE JII0O0ro
KOJIMYECTBEHHOTO TI0KA3aTels OLEHKH ¢ puBeAcHUEeM ero K 100-mpoIeHTHOH HIKae):

- MeHee 55 - "He 3a4TeH0" Win "HeyIOoBIEeTBOPUTENLHO" (2);
- 0T 55 10 69 - "3aureHo" wim "ynosneTBoputenbHoO" (3);
- ot 70 no 84 - "3aureHo" wim "xopormo" (4);

- ot 85 1o 100 - "3auteno" wiu "otiuyHo" (5).

11.7. Metonu4ueckre yka3zaHus st 00y4aroIMXCs 1O MPOXOKACHUIO TPOMEXKYTOUHOMN aTTeCTallHH.
IIpoMexyToYHast arTecTamys OOYJaroIIUXCs MPEAyCMaTpPUBACT OIICHWBAHWE IPOMEKYTOYHBIX W OKOHYATEIBHBIX PE3YJIBTATOB
oOyd4enust mo aucuuirnae. OHa BKITIOYaeT B ce0s:
- 5K3aMeH — (hopMa OLCHKU 3HAHHM, MOMYUYECHHBIX OOYUalOMIUMCS B MPOIECCE M3YUCHHS BCEH AMCHUIUIMHBI WA €€ YacTH,
HAaBBIKOB CaMOCTOSITENIFHOM paboThI, CIIOCOOHOCTH MPUMEHSTh WX JUIS PEIICHUS MPAKTHYSCKHX 3a1ad. DK3aMeH, KaK MPaBUIIo,
NPOBOAMTCS B TEPHOJ OK3aMCHAIIMOHHOW CECCMM M 3aBEpIIAeTCs aTTeCTAlMOHHON OueHko "omimuHO", "Xopomo",

"yroBneTBOpUTENLHO", "

HEYIOBIETBOPHUTEILHO" .
- nuddepeHIpoBaHHBIA 3a4eT — 3TO (GopMa OLEHKH 3HAHUH, MOIYYEHHBIX O0y4aroIUMCs NMPU M3yYCHUH AUCHUILIMHBI, MPU
BBIIIOJIHEHUH KypPCOBBIX IMPOEKTOB, KypCOBBIX PaboT, HAYYHO-HCCIEI0BATEIbCKUX PAOOT U NPOXOXKACHUHU IPAKTUK C aTTECTAOHHON

non non non

OLIeHKOH "omInuHO", "Xoporo", ""yI0BIeTBOPUTENILHO", "HEYIOBIETBOPUTENEHO".
DK3aMeH IIPOBOJUTCS B OMHOM U3 CleqyroImux Gopm:
- B IICBMEHHOH opMe B BUJIE TeCTa
B cnyuae nucTaHIMOHHOHM (POpMBI NMPOMEKYTOUHOM aTTeCTallMd, SK3aMeH IPOBOAUTCSA B BUJE TeCTa C IIPUMEHEHUEM CPEICTB
3NIEKTPOHHOIO 00yYEHHUS.
JuddepeHnnpoBaHHbIil 3a4€T IPOBOAUTCS B OJHON U3 cienyromux Gopm:
- B IICbMEHHOM (opMe B BUJIE TeCTa
B cimydae aucTaHIMOHHON (OPMBI IPOMENKYTOUHOW arTecTanud, AuUQGepeHIpoBaHHbIH 3a4eT NPOBOAUTCS B BHJE TecTa C

IMPUMEHEHUEM CPELICTB SJIEKTPOHHOT'O 06yquI/1${.
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JIneT BHeceHMs MI3MEeHEeHHUIi B pa®o4ylo MpPorpaMmy JMCHUIINHBI

Jlata BHeceHust
M3MeHEeHHUi 1
JIOTIOJTHEHMIA.

IMoanuch, BHECIIErO

HU3MCHCHUA

Conepxxanue U3MeHeHHil M 10TIOTHEeHU

Jara u Ne
NMPOTOKOJIA
3acefaHus

Kadeapbl

MMoanuck
3aB.

kadenpoii
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