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AHHOTaUUs

Jucuuminaa "®usnuka" BXOAMT B 00pa3oBaTENbHYIO IMPOrpaMMy BBICIIEr0 00Opa3oBaHMsl II0 HANpPABICHHUIO MOATOTOBKH/
crenmanbHoct  09.03.01 "Mupopmatuka M BEMMCIMTENbHAs TexHMKA" HampasieHHocTH "IIporpammHOe ofecredeHHne CpencTs
BBIUMCIIUTENIBHOI TEXHUKM W aBTOMATHM3MpOBaHHBIX cucteM". Jlucummimua peammsyerca Kadenpoit mnpuxmagnoit Maremartuky,
nH(OpMaTHKH ¥ HHYOPMAIIMOHHBIX TaMOXEHHBIX TexHomorui (Kadenpoii 2).

JlucuuIuiiHa HareneHa Ha ()OPMUPOBAHKE y BBITYCKHUKA CIISIYIOMINX KOMIICTCHIINI:

OIIK-1 "CrnocobeH NpUMEHSATh €CTECTBEHHOHAYYHBIE M OOLICHH)KCHEPHBIC 3HAHHS, METOJbl MAaTeMaTHYeCKOrO aHaJM3a H

MOJIETIMPOBAHHS, TEOPETHIECKOTO M SKCIEPUMEHTAIBHOTO HCCIIEIOBAHMS B IPO(ECCHOHAIBHOI AesTeIbHOCTH "

CozeprkaHue IUCHMIUIMHBI OXBAaTBIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C HamOoiee OOMMMHU 3aKOHAMU IIPUPOJBI, MaTepueil, ee
CTPYKTYPOIf ¥ ABIXKEHUEM.

IpenonaBaHue DUCLUILIMHBI IPEXyCMaTpUBAET CIeAyIolre (OpMbI OpraHM3alUM y4eOHOro Iponecca: JEKIHH, J1abopaTopHbIe
paboTHI, caMoCTosITeTbHAst paboTa 00yJaroIIerocs, KOHCYIBTAIN.

ITporpaMMoif IUCHMILIMHEI NPEIyCMOTPEHBI CIEMYIONIHe BHABI KOHTPOIS: TEKyIIMH KOHTPOIb YCHEBAa€MOCTH, MPOMEKYTOUHAs
arTecranus B GopMe SK3aMeHa.

OO61ast Tpy10eMKOCTh OCBOCHHS JUCIUIUIMHEI COCTABIISCT 7 3a4€THBIX €ANHUIL, 252 daca.

SI3bIK 00y4UeHHUS 10 AUCIUILIAHE "pyCCKUH" .



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

1.1. Llenu npenoaaBaHus AUCHUIUIMHBI

- U3y4YeHHE OCHOBHBIX (PU3MUECKHX SBICHUH, (QYHIAMEHTAIBHBIX MOHATHH, 3aKOHOB M TCOPHU KIACCHYECKOH M COBPEMEHHOU
(busuky;
- pa3BUTHE Y CTYIEHTOB 00IIero (hU3NIEeCKOro MUPOBO33pEHNUS, (PU3NIECKOTO U HAYIHOTO MBIILICHHS;
- pa3BUTHE Y CTYICHTOB YMEHHs BHICTh C€CTECTBCHHOHAyYHOE COJCpKaHUE MpoOJieM, BO3HHUKAIOIIUX B TPAKTHYCCKOW ACATCIBLHOCTH
OakasaBpa;
- co3naHue (yHAaMEHTaJIbHOW 0a3bl JUIS TEOPETHYSCKOM IMOATOTOBKM OakalaBpa IO HalpaBlIeHUIO MoarotoBku «MHpopmarnka u
BBIYUCIUTENbHAS TEXHHKa», HEOOXOMUMOM Il OCYIIECTBICHHS TNPOPECCHOHATIBHOW MEATEIBbHOCTH B OOJACTH MaTeMaTHYECKOTO

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 OOYUSHUS 110 AUCHHUILTHHE, COOTHECEHHBIX C INTAHUPYEMBIMH pe3yabraraMu ocBoeHust OIT
BO.
B pesymbsrate u3ydeHHs IUCHUIUIMHBI OOydJalomMiicss MOMKeH oOnanaTh CISTYIOIIMMH KOMIICTCHIMSMH WM WX YacTSIMH.

Komnerenmuu u HWHAUKATOPBI UX TOCTUIKCHUS IPUBEICHBI B Tabnuie 1.

Tabnuua 1 — [lepedeHb KOMIIETSHIMI ¥ HHAXKATOPOB MX JIOCTHIKCHHUS

Kareropus (rpynmna) Koa v HaumMeHOBaHMe MHIUKATOPA
Kox u HauMeHoOBaHHe KOMIIETeHIINH
KOMMeTeHIIHH JOCTHIKEHHsI KOMIeTeHIIHH

Oo6uenpodeccuonansupie | OIK-1 CriocobeH npumensats | OIIK-1.3.1.  3Hare OCHOBBI MaTEeMaTHKH,

KOMIICTEHIIUH €CTECTBEHHOHAYYHbIE U OOLICUHKCHEPHbIC 3HAHUS, | QU3UKM,  BBIYUCIUTCIBHOM  TEXHUKU U
METOABI MaTeMaTUYEeCKOro aHanu3a U | IPOrpaMMHUPOBAHHUS
MOJEIMPOBaHMUS, TEOPETUYECKOrO n|OIIK-1.Y.1. VYmerp pemarb CTaHIapTHBIC
IKCIEPUMEHTAIEHOTO HCCIIeZIOBAaHUS B | mpoheccHOHANBHBIE 3a/la4dl C NPUMEHEHHEM
npodheCcCHOHANBHON JIEATEeNbHOCTH €CTECTBEHHOHAYUHBIX M OOIIe-MHKEHEPHBIX

3HAHMH, METOIOB MAaTEMaTHYECKOrO aHajIu3a U
MOJICTUPOBAHUS

OIIK-1.B.1. Biagers HaBBIKAMU
TEOPETHYECKOTO U JKCIIEPUMEHTAIBEHOTO
HCCIeIoBaHusl OOBEKTOB MpO(deCCHOHATBHON

JACATCIBHOCTU

2. Mecto ntucuumiinnsbl B cTpykrype OIl

Jucuumniaa 6a3upyeTcs Ha OOIINX 3HAHUAX M SPYAUIMH 00yJaromnXcs.
3HaHusA, NOMYYEHHBIE IIPU W3Y4YEHMH MarepHana JaHHOM JUCLUIUIMHBI, MMEIOT KaK CaMOCTOSATEIBbHOE 3Ha4eHHE, TAK U MOIYT
HCIIOIB30BaThCS IPU U3YYECHHUHU JPYTUX JUCLUIIINH:
- ba3sl maHHBIX
- 3amura nHGOpPMATHH
- OnepanroHHbBIE CHCTEMBI
- Cetu OBM u TenekoMMyHUKaLUU
- Teopus BeposTHOCTEN
- DneKTpoHuKa

- DNeKTpOTEeXHUKA

3. O0beM U TPYI0eMKOCTh IMCHUILIMHBI

JlanHble 00 00mEeM o0beMe MTUCHHUILIMHBI, TPYIOEMKOCTH OTAENBHBIX BHIOB y4eOHOW paboThl MO AMCHUILIMHE (M pachpelnelicHue

9TOH TPYZOEMKOCTH 10 CEMECTpaM) MPeICTaBICHBI B TabIHIEe 2.

Tabnuna 2 — O0beM U TPYIOEMKOCTh TUCIUATUINHBI



TpynoeMkocThb 1o

Buy yue0Hoii padornl Bcero cemecTpam
1 2
O0mas Tpy10eMKOCTh qucuunInHbl, 3E/4ac. 7/252 4/144 3/108
M3 HUX YaCOB NIPAKTHYEeCKOM MOAr0TOBKH 0 0 0
AyIUTOpHBIE 3aHSTHS, BCEro yac. 102 51 51
B TOM 4YHCIIE:
- nexuu (JI), gac. 68 34 34

- mpaktuyeckue/cemuHapcekue 3ansatus (113, C3), gac.

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

- KypcoBoii poekt/padora (KII, KP), uac.

DK3aMeH, yac. 54 54
Camocrositesnibnas padora (CPC), Bcero uac. 96 39 57
Buj npome:kyTouHOI aTTecTanuu: 3auet, 1udd. 3auet, yx3amen (3auer, Iudd. 3au, | Ox3.,Audod. OK3. Hudd. 3au.
IK3.) 3a4.

4. Coaep:xaHue TUCHUININHBI

4.1. Pacnipenenenue TpyJOEMKOCTH AUCLUILIMHBI 10 pa3/ieiaM U BUaM 3aHATHIA.

Pa3zensl, TeMbl TUCHUIUIAHEI U UX TPYAOSMKOCTh TIPUBEICHBI B TAONHIIE 3.

Tabnuua 3 — Pazziensl, TeMbl AUCUUIUIMHEL, HX TPYIOEMKOCTh

3 KIl/
Jlekumn, JIP CPC
Pa3nesibl, TeMbl JHCHUTIMHBI (C3), KP
yac. qac. yac.
yac. yac.

Cemectp 1

Paznen 1. ®usndeckue OCHOBBI KIIACCHIECKON M PENIITUBUCTCKON MEXaHUKH 20 0 12 0 27
Tema 1.1. Mexanundeckast paboTa ¥ SHEPTUs
Tema 1.2. KonebaHust 1 BOJHBI

Tewma 1.3. ®usndeckue OCHOBBI PEIATHBUCTCKON MexaHUKU. DnemeHTsl CTO

Pa3zpen 2. OcHOBBI KJIaCCHYECKOH MOJIEKYISPHOH CTaTHCTHUECKON (PU3UKH ¥ TEPMOANHAMUKH 14 0 5 0 12
Tema 2.1. OCHOBBI KJIACCHUECKOH CTATHCTHYECKOI MOJICKYISIPHONH (DU3NKH

Tema 2.2. OCHOBBI TEPMOIMHAMUKH

Paznen 3. DnexrpudecTBO 12 0 6 0 13
Tema 3.1. DnekTpocTaTika B BaKyyMe U BELLIECTBE

Tema 3.2. 3aK0OHBI IOCTOSHHOTO TOKA

Paznen 4. MarautHoe mosne 10 0 7 0 14
Tema 4.1. Maraurocraruka B BaKyyMe M BEIICCTBE
Tewma 4.2. MarauroguHaMuKa

Tema 4.3. DnekTpoMarHuTHAasE MHIYKLUS

Tema 4.4. YpaBHenus Makcsemaa

Paszgen 5. Onruka 4 0 4 0 11
Tewma 5.1. BomHoBast onTuka

Tewma 5.2. KBantoBast onTuka

Paznen 6. KBantoBast MexaHuka u siiepHast Gpusnka 6 0 0 0 12
Tema 6.1. Bonns! ne-bpoitns. Ypasuenue llpenunrepa

Tewma 6.2. ATom BoopoJia B KBAHTOBOW MEXaHUKE

Tema 6.3. KBaHTOBBIE CTAaTUCTUKH. DIEKTPOHBI B KPHCTAIIIAX

Tema 6.4. OcHOBBI (PU3UKHN ATOMHOTO AApa. DIEMEHTapHbIE YaCTHIIbI

5



m3 KII/
Jlekum, JIP CpPC
Pa3znesnl, TeMbl JMCHHILIAHBI (C3), KP
yac. yac. yac.
qac. Jac.
Pasmen 7. Uepapxus crpykryp Marepuu. OBomonms Bceenennoil. [lonstue o mpobGiemax 2 0 0 0 7
COBpEMEHHOW (QU3HKHU U acTPODH3NKH
Tema 7.1. Uepapxust cTpykryp Mmartepud. OBomouus Bcenennoii. [lonsarue o mpobGiemax
COBpEMEHHOW (QU3HKH 1 acTPODH3NKH
Hroro B cemectpe: 68 0 34 0 96
Cemectp 2
Hroro B cemectpe: 0 0 0 0 0
Hroro: 68 0 34 0 96

HpaKTI/I‘{ECKaﬂ IMOATOTOBKA 3aKIIOYACTCsI B HENMOCPEACTBEHHOM BbIIIOJIHEHUU 06y‘IaIOHlI/IMI/IC${ ONPEACICHHBIX TPYHOBbBIX q)yHKHHfI,

CBSI3aHHBIX C OyIyIel poghecCHOHANIEHON e TeIbHOCTHIO.

4.2. ConeprxkaHue paseoB M TEM JICKIIMOHHBIX 3aHITHH.

ConeprxaHue pa3aesioB U TeM JICKIIMOHHBIX 3aHSATHI PUBEICHO B Ta0muie 4.

Tabmuua 4 — ConeprkaHue pa3iesioB H TEM JICKIHOHHOTO [IUKIIa

Homep
Ha3sBaHue U coep:kaHue pa3iesioB H T€M JEKIHOHHBIX 3aHATHI
pa3aenaa

1 Du3nyecKre OCHOBBI KJIACCHYECKON U PEISITUBUCTCKON MEXaHUKH

Tema 1.1. Mexannveckast paboTa ¥ SHEPrUs

Mexanndeckast padora u MourHocTs. Kunernueckas snHeprus. [lons cuit. KoHcepBaTHBHBIC M AMCCUIIATHBHBIC CHIIBL. YCIOBHE
MOTEHIMAIILHOCTH TOJs CWI. 3aMKHYTbleé M He3aMKHYTble cucTeMbl. lloTeHiuanbHas sHeprus cucreMbl. CBsi3b MEXIy
MOTEHIMAILHON SHEpPTrUed M IOJeM KOHCEPBaTUBHBIX CHJ. 3aKOH COXPAHEHMs MEXaHMYeCKOH sHepruu. CHCTEMbl €IUHHIL.
Kunerndeckast 3Heprus Bpallaloerocsi TBEpAOro Tena

Tema 1.2. KoneGaHust 1 BOJTHBI

lapMoHNYECKMH W aHTapMOHMYECKHH OCIIJUIATOP (MaTeMaTHUeCKHH MAasTHHK, (M3WYECKHH MAasATHHUK, KOIeOaHWs IOx
neiictBueM ynpyroit cuibl). CinoxeHue kosieOanuil. @U3NUECKU CMBICT CIEKTpajdbHOro pasznoxenus. Juddepenuuansuoe
ypaBHeHue koneOanuii. CBOOOAHBIE, 3aTyxaromue KoieOaHus. BeiHykaeHHbIe koneOanus. Pe3onanc. KnHemarnka BOTHOBBIX
mpoieccoB (IUIockue M chepuveckue BojiHBI). BonHoBoe ypaBHeHue. [lpuHumn cyneprnosuimu. DHeprusi BOJHBL [loTok
sHepruu. VHTeHcuBHOCTH BONHBL CTostuasi BosiHa. 3ByK. OCHOBHBIC XapaKTEPUCTUKU 3BYKOBOW BOJHBL Dddext omnepa s
3BYKOBBIX BOJIH.

Tema 1.3. ®uzuueckue OCHOBBI PEIITUBUCTCKON MeXaHUKH. DneMeHTs! CTO

IMpunmun otHocutensHOCTU [ammnes, mpeoOpasoBanust [amumesd. [locTynaThl crHenuanbHOM TEOPHU OTHOCHTENILHOCTH.
ITpeobpazoBanus JlopeHna u craeacTsus U3 HUX. OCHOBBI PENATHBUCTCKOM MeXaHHKH. MHTepBan, €ro MHBapHAHTHOCTb.
PensatuBuctckuii umnynsc. OCHOBHOE ypaBHEHUE PEIATUBUCTCKOM IuHamuku. KuHeTwdeckas SHeprus pelsTHBUCTCKOM
gacTunpl. CBA3p Macchl U dHepruu. CBs3b MEXOy 3HEpruedl M HMIynbcoM uacTHIbl. OCHOBHbIE MIeU OOLIeH Teopuu

OTHOCUTEJIIBHOCTH

2 OCHOBBI KJIaCCUUECKON MOJIEKYISPHON CTATUCTUYECKOH (DU3UKU U TePMOJUHAMUKHI

Tema 2.1. OCHOBBI KJIACCHYECKOI CTaTHCTHYESCKOIT MOJIEKYIISIPHOM (DH3MKH

WneanbHelii ra3 (ypaBHEHHE COCTOSHUSI, BHYTPEHHSSI SHEPIUsl, TEIDIOEMKOCTH, ypaBHEHHE aauadarsl, paboTa MpH pa3iIH4HBIX
npoueccax,). Pacnpenenenus Makceiia. CKOPOCTH TEIJIOBOTO ABUKEHUS MONeKyll. CpeaHss KUHETHYECKas SHEPris MOJIEKYIL.
OCHOBHOE ypaBHEHHME KHMHETHYECKOHM TeopuM uJIeanbHbIX Ta3oB. Pacmpenenenue bonbimana. SIBneHus nepeHoca,
KUHETHYECKUE SBICHUS.

Tema 2.2. OCHOBBI TEPMOJMHAMHUKH

TepmonuHaMudeckne cocTosHus U mnporecchl. [TonsaTne GyHKIME cocrostHUA. BHyTpeHHss sHeprus. KonmuecTBo TEIUIOTHI.
PaGota Tena mpu n3MeHeHnH ero oobeMa. [lepBoe Havano TepMOgUHAMHKH. TeMieparypa 1 BHYTPEHHsSI SHEPIHsl KaK (QyHKIHSL
coctosguus. TemnoemkocTs. DHTponusa. Bropoe u Tperbe Hadana TepMmopuHamuku. Teopemsl Kapno. 3akoH Bo3pacTaHus

saTpormi. [Topsnok u Gecriopsinok B pupose. TepmonnHamuaeckue GpyHKuun. Oa3oBble paBHOBECHS U IIPEBPAIICHUSL.




Homep

Ha3zBanmne u colepKaHue pa3aeioB U TEM JIEKIIHOHHbIX 3aHATHIA

pa3aeia

3 DJEeKTpUYECTBO
Tema 3.1. DnekrpocTarika B BaKyyMe U BELLIECTBE
ONeKTpoCcTaTHKa B BaKyyMe. 3aKOH COXpaHEHMs O3JeKTpudyeckoro 3apsana. 3axkoH Kymona. Cucrtemsl enunun. I[Ipunnun
cymeprio3utmy. CHCTEMBI 3apsHKEHHBIX JacTHI. DNEKTPHIeCKHH Jumonb. Pabora cui ainekrpocrarmdeckoro nois. Teopema o
LIUPKYJIALUMM BEKTOpa HANpPSKCHHOCTU. IIOTEHIMANBHOCTH 3JIEKTPOCTAaTUYECKOro mousd. HampskeHHOCTP M NOTEHIHAN
3JIEKTPOCTATUYECKOrO MOJIA. CBA3b MEXAYy HMMH. Teopema I'aycca Uil aieKTpoCTaTMYECKOro Iois B Bakyyme. IIpumeHenue
TeopeMbl I'aycca k pacyeTy nosieid. DNeKTpocTaThka B BellecTBe. THIbl AMAICKTPUKOB. Ilosspusanus IU3JIEKTPHKOB.
CBOOOIHBIE W CBsI3aHHBIE 3apsanbl. JMdiaeKkTpudecKkas BOCHPHUMYUBOCTE. J{ManekTprdeckas MPOHUIAEMOCTh. DIEKTPUIECKOe
cmemenne (MHOyKnus). Teopema [aycca It SIEKTPUYECKOTO MOJNS B IUAICKTPHKE. YCIOBHS Ha TpaHUIE pas3fena ABYX
IueKTpukoB. [lome BHYTpH mpoBOmHMKAa My ero mnoBepxHocTH. OOmas 3amada 3JIEKTPOCTATHKH. OJIEKTPOEMKOCTh
POBOAHUKA. KoHmeHcATOpbl. DHEPrus CHUCTEMBI JIEKTPHYECKUX 3apsoB. DHEPrHs 3apspKEeHHOTO NpoBoxHHMKa. OObeMHas
IUIOTHOCTB SHEPTHHU IEKTPHIECKOTO OIS,
Tema 3.2. 3aK0HBI IOCTOSHHOTO TOKa
YcnoBHA CyIIECTBOBAHMS IEKTPUUECKOTO TOKA. YPaBHEHHE HENPEPHIBHOCTH. DNEKTPOABIIKYINAs cuia. HenmoreHnmambHOCTH
o CTOpoHHUX cuil. 3akoHel Oma u [xoyns-JIeHna B uHTerpansHoil u quddepennmansHoi popmax. Pacyer pa3BeTBICHHBIX
3NEKTPUUECKUX IeTIel

4 MarunutHoe nose
Tema 4.1. MarauTocTaTika B BAKyyM€ U BEIIECTBE
MarsutHoe nosie CTalMOHapHBIX TOKOB. MarHMTOCTaTHKA B BellecTBe. HaMmarHnueHHOCTb. MonekyisipHble TOKH. MarHuTHas
BOCIIPUMMYUBOCTh. MarHuTHasg TNPOHUIAEMOCTh. HanpspKeHHOCTh MarHMTHOTO Moy, JlMaMarHeTWKH, IapaMarHeTHKH,
(eppomarseTuku. Teopema 0 HUPKYISAIMU BEKTOpa HANPSDKEHHOCTH MAarHUTHOTO HOJIS (MHTEerpanbHas U nuddepeHnuanbpHas
(hopmbl). YcIioBHs Ha TPaHUIE BYX MArHETHKOB
Tema 4.2. MarauroguHaMuKa
JIBmxeHue 3apsHKEHHBIX YaCTUIl B MAaTHUTHOM Ttoe. Cuna Amrmepa
Tema 4.3. DnekTpoMarHuTHas HHIYKLUS
3akon ®apanes. Ilpasuno Jlennma. Camoumnpykuus. MHayktuBHOCTh. B3aumMuas unayknus. B3aumHas HHAYKTHBHOCTb.
O0beMHas INIOTHOCTh SHEPTHU MAaTHUTHOTO MO
Tema 4.4. YpaBHenus Makcpenna
Buxpesoe anexrpuueckoe mnone. Tox cmemenus. Cucrema ypaBHeHHH MakcBemra. MarepuanbHble ypaBHeHHA. BonHosoe
ypaBHeHue. CBOMCTBa 21€KTPOMArHUTHBIX BOJIH

5 Ontuka

Tema 5.1. BonHoBast onTuka

OtpaxeHue U mpesomsieHue csera. Onruueckoe uzobpaxenue. Ilpunnun depma. uTepdepennus csera. KorepeHTHOCTD 1
MoHOXpoMaTH4HOCTh. dudpakuus cera. Ilpunnun Itoiirenca-®penenst. Meton 30 ®penens. Judppakius dpayHrodepa Ha
menu ¥ qudpakiuonHoi pemerke. lonorpaguu. EcrecTBenHslil u monspu3oBaHHbIA cBeT. 3akoH Mamtoca. [lonspuzanus ceera
IpU OTPaKCHUM M IpenomsieHuu. 3axkoH bprocTepa. JlBoiiHoe nydenpenomieHue. HopmanbHas M aHOManbHas JUCHEPCUS.
®azoBas u rpynnosas ckopoctd. @opmyna Panes. DnemenTsl Oypbe - ONTHKU

Tema 5.2. KBaHTOBas ONTUKA

TemnoBoe m3mydenue tein. 3akoH Kupxroda. 3akoHs! u3imydeHus: abcomoTHO depHoro Tena. KBaHToBas rumoresa u ¢opmyna
ITnanka. KBantoBas ontuka. ®orospdexr, onsitel CroneroBa. @otonsl. JlaBnenue cera. KopmyckyisipHO-BOIHOBOI Jyaltn3m

s ceeta. Dpdexr Komnrona




Homep

pasaena

Ha3zBanmne u coIepKaHue pa3ae/ioB U TEM JIEKIIHOHHbIX 3aHATHIA
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KBaHnTOBast MexaHHKa U sIepHas GU3HKa
Tema 6.1. Bonns! ne-bpoitis. Ypasuenue Illpenunrepa
KopnyckynspHo-BonHOBO# nyanu3m Mukpouactul. I'mmoresa ne-bpoiins. da3oBas u rpynmoBasi CKOPOCTH BOJH Je-bpoitns.
CrarucTHdeckoe HCToNKoBaHUe BoMH ne bpoiiis. [IpuHunn HeonpenenenHoctH [eitsenOepra. BomHoBas dyHKIHS, e OCHOBHBIC
cBoiicTBa. Omeparopbl (pU3NYECKUX BeNWYHH. BpemeHHOe n cramumoHapHoe ypaBHeHue LllpenuHrepa, KBaHTOBBIE COCTOSHUSL.
KBanToBbIe ypaBHeHHs aBmxkeHHs. CBoOomHas uactuna. Yactunma B OCCKOHEYHOW MOTEHIMANbHOW siMe. KBaHTOBBIMH
ocumuaTop. HyneBas sHeprus, HyineBble koneOaHus. [IpoxokaeHue 4acTUIBI Yepe3 NMOTeHUUaIbHBIH Oaphep. TyHHENBHBIH
addexr
Tewma 6.2. ATom Botopo/ia B KBAHTOBOW MEXaHHKE
Teopus bopa. Omperter @panka u I'epra. Atom Bomopona B KBaHTOBOM MexaHuke. KBantoBeie umcna. Ilpwamun Ilaymm.
OOBsICHEHHE IEPHOINIECKON cucTeMbl dneMeHToB . M. MenneneeBa. DHepreTHYecKuil CIIeKTp aToMOB U Mosiekyi. [Ipupona
XMMHYECKOll cBA3U. VHIyIMpoBaHHBIE U CIIOHTaHHBIE mepexonsl. Koagdunuents! DitHmreiiHa. CBONHCTBA MHAYIUPOBAHHOTO
n3nydeHus. MIHBepcHas 3acelleHHOCTh ypoBHeH. Ycunenue usnydenus. [IpuHumn pabGotsl nasepa. Tumbl stazepoB. CBoiicTBa
JIA3EPHOTO U3ITy4YEHHUS.
Tema 6.3. KBaHTOBBIE CTAaTUCTUKH. DIEKTPOHBI B KPUCTAJIIAX
Knaccuueckas craructuka Makcsemia-bonsiMana. KBantosble cratuctuku ®@epmu-/lupaka u boze-Diinmreiina. CpaBHeHHE
Pa3IMYHBIX CTaTUCTUK. Pacnpenenenne ®epmu-/lupaka A SMEKTPOHHOIO rasza. DNEKTPOHBI B KpUcTamiax. DHeprus depmu,
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 cBsA3M Aapa. PagnoakTUBHOCTb. DiaeMeHTapHble yacTHIBL. Mx

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

Wepapxus cTpyktyp Marepuu. IBosrouus Beenennoii. [Tonsrue o mpodnemax coBpeMeHHON (HU3UKH U acTpopu3nKn
Tema 7.1. Uepapxus cTpykTyp Marepun. DBonouust Becenennoit. [Tonsrue o npobiemax coBpeMeHHOH (pHU3UKU U acTpous3nkn
Hepapxus ctpykryp marepuu. KocMmonoruueckue ypaBHeHus. OBomoius BceneHnoil. PenmuxroBoe msmyudenue. Ilonsrue o6

OCHOBHBIX IIpo0sIeMax cOBpeMeHHOH (u3uku 1 actpodusuku. Pusndeckas kapTuHa Mupa Kak Gpunocodckast KaTeropust

4.3. IlpakTrueckue (ceMUHAPCKHE) 3aHATHS

Tembr MPaKTHYCCKUX 3aHATUH U UX TPYAOCMKOCTb IPUBEJICHBI B Ta6n1/1ue 5.

Tabmuma 5 — [IpakTHueckue 3aHATHS U UX TPYIOEMKOCTh

M3 nux
Ne
Ne . . TpyaoeMKoCTh, | NPAKTHYECKOI
TeMbl NPAKTHYECKUX 3aHATHIA @opMbI NPAKTHYECKHX 3aHATHI pa3aesa
n/n yac. MOATOTOBKH,
JUCHMITMHBI
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 1

1 | Maremaruueckuii 1 0OOPOTHBII MasATHUK. 4 0 1

2 | Masraux O6epOexa. 4 0 1

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




U3 Hux
No
No TpynoeMKOCTb, | NPaAKTHYECKOI
HaunmeHoBanue 1a060paTOPHBIX padoT pa3aeia
n/n qac. MOATOTOBKH,
JUCHUITHHBI
Jac.
4 | OmpeneneHue nokasareis aquadaThl A BO3AyXa 2 0 2
5 | Onpenenenue ko3¢ pUIEEeHTa BI3KOCTH Ta3a. 3 0 2
6 |OnpeneneHue 3MEKTPOEMKOCTH KOHJIEHCATOpa € IMOMOIIbIO OalIMCTHYECKOro 2 0 3
raJbBaHOMETpPa
7 | V3y4eHne pe3oHaHCa B ANIEKTPUICCKOM KOJIeOaTEeNEHOM KOHTYE. 2 0 3
8 | Onpenenenue yaeabHOro 3apsjaa JIeKTpoHa 2 0 3
9 | Omnpenenenue TrOpU3OHTAILHON COCTABISIONIEH HANPSHXKEHHOCTH MAarHUTHOTO 2 0 4
nons  3eMiM, ODJIeKTpuueckod mocTtosHHod cucreml CHM  u  ckopoctu
JNEKTPOMATHATHBIX BOJIH B BaKyyMe.
10 | IIpouecchl ycTaHOBIEHUS TOKa IPH 3apsiIKe U pa3psiike KOHIEHCATopa. 2 0 4
11 |HccnemoBanue MArHUTHOIO IO cojleHouga. lccnemoBaHue B3aMMHOM 3 0 4
MHIYKIUN
12 | Bunpusma ®penens.Konbia Herorona 2 0 5
13 | Brenrnuii dporoaddext. dbdext Xomna 2 0 5
Cemectp 2
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 — Buzibsl camocTosITenbHON paboThl U €€ TPYI0EMKOCTh
. Bcero, Cemectp 1, Cemectp 2,
Buj caMocTosiTe1bHOIT padoThI
gac. gac. qac.
Hzyuenue Teopernueckoro Marepuana gucuuiuinasl (TO) 60 23 37
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) 18 8 10
Jomaninee 3ananue (13) 0 0 0
Kontponbheie pabotst 3a0unrKoB (KP3) 0 0 0
INoaroroBka k mpoMexxyTouHoii artectanuu (ITA) 18 8 10
Bceero 96 39 57




5. Ilepevyennb yueOHO-METOAMYECKOTO 00ecTiedeH s JJIsl CAMOCTOSATEIbLHOI PadoThl 00y4alouIuXcs 1Mo

JMCHUINJIMHE (MOLYJII0)

Y4eOHO-MeToANYeCKIe MaTeprabl I CaMOCTOSATENbHOM paboThl 00yJaromuxcs yKa3aHsl B LI 7-11.

6. Hepeqeﬂb MNEYATHBIX H JJICKTPOHHBIX y‘leﬁlll)lX I/l3[[al-ll)[ﬁ

IepedeHb neyaTHBIX U ICKTPOHHBIX YUeOHBIX U3NaHUN IIPUBEJCH B Ta0OIHIE 8.

Tabnuna 8 — [lepeyeHb MEYaTHBIX U HIEKTPOHHBIX YUCOHBIX HU3TaHUN

Hudp/
URL apapec

Bbudauorpadguyeckas ceblika

KosnuecTBo
IK3EMILISIPOB B
oubIMOTEKE
(kpome
JIeKTPOHHBIX

IK3eMILISIPOB)

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

Kysnenos, C. U. ®umsuka. Mexanuka. MexaHH4eckue KoleOaHHSA U

BOJIHBI. MonekyssipHas ¢usuka. TepmoauHamuka : ydeOHOe mocooue /

C. U. KysnenoB. — 4-e¢ u3na., ucnp. u nomn. — Mocksa : By3oBckuit
yuebnuk : UHOPA-M, 2020. — 248 c. - ISBN 978-5-9558-0317-3. -
Texct : 3JIEKTPOHHBIN. - URL:

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

TIOJITTHCKE.

https://znanium.ru/catalog/product/1816902

Kpamapos, C. O. ®usuka. Teopus u mpakTuka : yueOHOe mocodue / mox
pen. C.O. KpamapoBa. — 2-¢ u3n., nom. u nepepab. — Mocksa : PUOP
: UHOPA-M, 2022. — 380 c. + Jlon. marepuansl [DIEKTPOHHBINA
pecypc]. (Bsiciiee obpasoBaHue). DOI:
https://doi.org/10.12737/16689. - ISBN 978-5-369-01522-3. - Texer :
anektponnbid. - URL: https://znanium.ru/catalog/product/1816902. —

Pexum noctyna: no nofmucke.

https://znanium.com/catalog/product/2120774

Kysnenos, C. U. ®usuka. BomHoBas ontuka. KBanTtoBas mnpupona
M3IY4YCHUs. DJICMEHTHI aTOMHOM U epHOI (U3MKH : yueOHOE mocodue
/ C.1. Ky3neuos, A.M. Jlugep. — 3-e u3n., nepepad. u gomn. — Mocksa
: BysoBckuii yueOnuk : UHOPA-M, 2024. — 212 c. - ISBN 978-5-
9558-0350-0. - URL:
https://znanium.com/catalog/product/2120774. — Pexum pnocTyma: 1o

Texcr 3JIEKTPOHHBIN. -

MOJIHUCKE.

https://znanium.ru/catalog/product/1816902

Kpamapos, C. O. ®usuxa. Teopus u npakTuka : yuebHoe nmocodue / mox
pen. C.O. KpamapoBa. — 2-e u3z., gomn. u nepepad. — Mocksa : PUOP
: UH®PA-M, 2022. — 380 c. + [lom. marepuanbl [DnEeKTpOHHBIH
pecypc]. (BsIciee DOI:
https://doi.org/10.12737/16689. - ISBN 978-5-369-01522-3. - Tekcr :
anexkTpoHHbiil. - URL: https://znanium.ru/catalog/product/1816902. —

oOpazoBaHue).

Pexxum noctymna: o noAmnucke.

https://znanium.com/catalog/product/2126629

[aBnos, C. B. O6uias ¢usuka: cOopHUK 3afad : yueOHOe mocobue /
C.B. INaBnos, JI.A. Ckunerposa ; nox pen. C.B. [TaBnoBa. — Mocksa :
NH®PA-M, 2023. — 319 c. — (Beicuiee obpa3oBanue: bakanaBpuar).
— DOI 10.12737/textbook_5ad4b0fd3ee963.26468696. - ISBN 978-5-
16-013262-4. - URL:

https://znanium.com/catalog/product/2126629. — Pexxum pnoctyma: 1o

Texct SIIEKTPOHHBIH. -

TIOAITUCKE.

10




KoanuecTBo
IK3eMILIAPOB B

Mudp/ OudnoTexe
Bubanorpapuyeckas ccblIKa

7. llepeuyens 3BkPPOIHBIX 00pPa30BaTEIBLHBIX pecypcoB HHPOPMALIMOHHO-TeJIeKOMMYHUKATHOHRRANCeTH
"UnrepHer" IEKTPOHHDBIX

K3€e
3, eogxo RN

IlepeucHb IEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB MH(DOPMAIIMOHHO-TEICKOMMYHHKAIIMOHHON ceth "MHTepHE
pscHeraniunycomyicmale giproduest 19 8604011\ 1peesa, H. A. ®usnka : cGOpHUK 3a/1a4 : npakTHYeckoe nocodue / H. -

A. Auppeesa, E. B. Kopyaruna. - BopoHek : BOPOHEKCKUH MHCTHTYT R
[Tabmuua 9 — HepeueHb 1eKTPOHHBIX 00pa30BAEIBHBIX PECYPCOB I/IHgbOpMaIlI/IOHHO-TeJ‘IeKOMMyHI/IKaIlI/IOHHOI/I cery | MuT¢pHET

URL agpec HaumenoBanue
http://window.edu.ru/ Becrnnarnas anexrponHas 6ubnuoTeka onaitH "EnuHoe OkHO K 00pa3oBaTenbHBIM pecypcam”
https://www.intuit.ru/ Haumonansaerit OTkpeITEI YHEBepcuteT "UHTYUT"
https://elibrary.ru/ eLIBRARY.RU - Hayunas anexrpoHHas 6ubianorexa
http://lib.guap.ru/ Bubnuorexa I'VAIL
https://znanium.com/ OnekTpoHHO-6uONIMoTeYHas cucteMa Znanium

https://e.lanbook.com/ OBC Jlanb

https://www.book.ru/ BOOK.RU - coBpemeHHas 21eKTpoHHas OuOIuOTeKa JJIs By30B U CCy30B OT IIpaBooOIaaTess

https://urait.ru/ Oopa3zoBarenbHas mwiardopma FOpaiit

8. Ilepeyenb MH(POPMAMOHHBIX TEXHOJIOTHIA

8.1. HepequL IIporpaMMHOIo OGCCHC‘ICHI/IFI, HCIOJIB3YEMOTO ITPU OCYIIECCTBICHUN 06pa303aTem,H0r0 Iponecca 1o AMCHUrIIINHE.

INepedeHb MCIOIB3yeMOro IIPOrPaMMHOTO oOecIIedeH s pejcTasieH B Tabmume 10.

Tabmuua 10 — [epeueHb nporpaMMHOTO 0OECIICUSHHUS

HaumenoBanue

1 | «Duskon» - BupTyanpHblil KOMIUIEKC JJaOOPAaTOPHBIX PadoT B 2 4acTAX

8.2. Ilepeuenb HMHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM, HCIOJIb3YEMbIX IPH OCYILICCTBICHHH OOpa30BaTEILHOTO Ipolecca o
JUCIUIUINHE

Iepedens ucnonb3yeMbIx HHGOPMaMOHHO-CIIPABOYHBIX CHCTEM IpeacTaBieH B Tabmmme 11.

Tabmuma 11 — [lepedens HHGOPMaNOHHO-CIIPABOYHBIX CHCTEM

Ne

n/n

HaumenoBanue

YueOHbIM IIIAHOM HE IPEeyCMOTPEHO

9. MaTtepuajibHO-TeXHHUYeCKasi fa3a

CocraB MaTepI/IaJILHO-TeXHPI'{eCKOﬁ 6331)1, HEOOXOMMMOU IS OCYIIECTBJICHUS 06paSOBaTeJ'[I)HOFO nponecca no AUCHUILIMHE,

npencrasiieH B Tabmune 12.

Tabnuua 12 — CocTaB MaTepuanbHO-TEXHHYECKOI 6a3bl

Ne HaunmeHoBaHMe COCTABHOI YacTH Homep aynutopun
n/n MaTepHaJIbHO-TeXHHYeCKOii 0a3bl (mpu He0OXOTUMOCTH)
1 Donp ayautopuii 1O I'VAII muis mpoBeaeHNs JEKIHOHHBIX ¥ MPAKTUIECKUX (CEMUHAPCKUX) 3aHATUI

2 JlaGoparopust GU3UKH U 3J116]I<Tp0TeXHI/IKI/I 205




Ne HaumeHnoBanue cocTaBHOI YacTn Homep ayniutopun

n/n MaTepuaJbHO-TEeXHHYECKOi 0a3bl (mpU HeoOXOAMMOCTH)

3 JlaGoparopus NpUKJIATHON MaTeMaTHKN W HHPOPMALOHHBIX TEXHOJIOTHI 206

10. OneHOYHBIE CPECTBA /151 MPOBEAeHHs IPOMEKYTOUHOI aTTeCTAlUN

10.1. CocraB OIIEHOYHBIX CPEICTBIVIA IPOBENCHUS MPOMEKYTOUHOW arTecTalud OOyYaroIUXcs 10 JUCHUIUIMHE MpPUBEICH B

Taduumne 13.

Tab6muua 13 — CocTaB OLGHOYHBIX CPEACTB ISl HPOBEICHUS IPOMEKYTOYHOMN aTTeCTALIU

Buja npoMe:kyTO4HOI aTTecTanuu IlepeyeHb OLIEHOYHBIX CPEICTB
JuddepeHnnpoBaHHEIH 3a4eT - Crmcok BompocoB
- 3amaun
- Tectsl
DKk3aMeH - CHCcOK BOIIPOCOB K 9K3aMEHY
- 3agauu
- Tectsl

10.2. B xadecTBe KpHUTEpHEB OLEHKH YPOBHSA C(OPMUPOBAHHOCTU (OCBOEHMS) KOMIETEHIMH OOyYaroI[MMHCS IPUMEHSETCS 5-
OammbHas 1IKajda OLEHKUM C(HOPMUPOBAHHOCTH KOMIETCHIMM, KoTOpas mpuBeieHa B Tabmuue 14. B TedeHue cemecTpa MOXeET
ucnonb3oBarbest 100-0a/uipHas 1IKana MOAYIbHO-PEUTUHIOBOI CUCTEMbl YHUBEpPCUTETA, IPABUNIA HCIOJIb30BAHUS KOTOPOH, YCTAHOBJIEHbI

COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM I'VAIL

Tabnuua 14 — Kpurepun olieHKH ypOBHSI C(OPMHPOBAHHOCTH KOMITCTECHIIUH

Onenka KoMIeTeHIun

XapakTepucTHKa chopMHPOBAHHBIX KOMIETEH U
5-0ajabHas mKaJga

"omm4HO" - 00yJaromuiics yOOKO U BCECTOPOHHE YCBOWII IIPOTPaMMHBII MaTepHal;

"3ayTeHo" - YBEPEHHO, JIOTUYHO, MOCIIEeI0BATEIHHO U TPAMOTHO €0 M3JIaracr;

- OIIMpasCh Ha 3HAHUA OCHOBHOU M HOHOHHHTGHBHOﬁ JIUTEPATYpPBI, TCCHO MNPUBA3BIBACT YCBOCHHBIC
Hay4HBIC ITOJIOKCHUS C HpaKTPI‘-IeCKOﬁ ACATCIIBHOCTBIO HAIIPABJICHUS,

- yMen0 000CHOBBIBAET U apIyMEHTHPYET BBIIBUTAEMbIE UM HJICH;

- JIeJIaeT BBIBOABI K 000OIIEHMS;

- CBOOOJIHO BJIICET CUCTEMOH CIIEIIHaTM3UPOBAHHBIX TOHSATHIH.

"xopomro" - o0y4aromuiics TBEPIO YCBOWJI NPOrPaMMHBIN Marepuall, TPaMOTHO M IO CYIIECTBY H3JIaraet ero,
"3auTeH0" ONUpasiCh Ha 3HAHUS OCHOBHOMH JIUTEPATyPHI;

- HE JIOIYCKAeT CyILECTBEHHBIX HETOYHOCTEH;

- YBA3BIBACT YCBOCHHBIC 3HAHUA C HpaKTquCKOﬁ JACATCIIbBHOCTBIO HAIIPABJICHUA,

- ApryMEHTHUPYET HAay4HBIE ITOJIOXKEHHUS,

- JIeJIaeT BBIBOABI K 000OIIEHMS;

- BJIaJIEET CUCTEMON CHEeNMATN3UPOBAHHBIX TOHITHH.

"'yIOBIETBOPUTEIHHO" - 00y4Jaromuiicst yCBOWII TOJIbKO OCHOBHOM MPOTrpaMMHBII MaTepuall, Mo CyLecTBy U3/araer ero, OIupasch
"3auTeH0" HAa 3HaHUs TOIBKO OCHOBHOM JIUTEPATYPBI;

- JIOIIyCKaeT HeCyLECTBEHHbIE OIUOKU U HETOYHOCTH;

- HCIBITHIBACT 3aTPYIHEHHS B IPAKTUYECKOM NIPUMEHEHUY 3HAHUN HalpaBIeHUs;

- c1a00 apryMeHTHPYeT Hay4HbIE TONOXKECHHS;

- 3aTpyAHsIeTCs B JOPMYIHPOBAHUM BBIBOIOB M 000OIICHUH;

- YaCTUYHO BJIAJCET CUCTEMOM ClIeaIu3uPOBaAHHBIX TOHSITHH.

"HEeyOBIETBOPUTEIILHO" - 00y4Jaromuiics He yCBOWII 3HAUUTENILHON YacTH MPOrPaMMHOTO MaTepHana;
"He 3auTeHo" - JIOIIyCKAaeT CYIIECTBEHHbIE OIIMOKM U HETOYHOCTH IIPH PAacCMOTPEHUHM HpOoOIEeM B KOHKPETHOM
HaIpaBJICHUH;

- UCHOBITBIBACT TPYAHOCTHU B IPAKTUICCKOM NMPUMEHEHUN 3HaHI/II>'I;

- HE MOXKET apryMEHTUPOBATh HAYYHBIC ITOJIOKEHUS

- He (OpMyIUPYeT BBIBOJOB U 0000IIeHHMIL.
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10.3. TunoBble KOHTPOIBHBIE 3alaHUS WIH UHBIE MaTepUAaIbL.

Bompocs! (3agaun) A1 3K3aMeHa IIpeICTaBIeHb! B Tabnuie 15.

Tabnuua 15 — Bonpocs! (3a1aun) ais 9K3aMeHa

Ne Kon
Ilepeuens Bonpocos (3a1a4) AJIsl IK3aMeHA

n/m HHINKATOPa

1 MarunuTHOE TONE, ero UCTo4YHMKH. OmpenelieHHe BEKTOpa MAarHHTHOW WHAyKiuu. ['paduyeckoe m3obOpaxenue | OIIK-1.3.1
MAarHuTHBIX HoJsel. [IpuHuun cynepno3unuu

2 3akon buo-Casapa-Jlannaca. MarauTHOE moie OSCKOHEYHOrO NPsIMOro TOKa MarHutHoe moje kpyroBoro toka. | OIIK-1.3.1
Buxpesoii XxapakTep MarHUTHOTO MOJIS.

3 Cuna Awmmnepa. BzaumoneiicTBue napaiienbHblx TokoB. CuiioBoe leiicTBue co cTopoHbl MarHutHoro moisst Ha| OIIK-1.3.1
9NIEMEHT TOKa U Ha paMKy ¢ TOKOM. PaboTa 1o mepeMeIneHHIo POBOHNKA M KOHTYpa ¢ TOKOM B MATHUTHOM IIOJTE.

4 MarnutHoe none B Beuiectse. Turbl MaruetukoB. [Ipupon nua- 1 napamarseruzma OIIK-1.V.1

5 TIpupona peppomarnerusma. [Ipumenenre GeppoMarHeTHKOB OIIK-1.3.1

6 Teopema 0 LUPKYISALUM BEKTOpa MAarHUTHOM MHAYKLIUM U €€ IPUMEHEHME Uil BbluucieHHA HampspkeHHocTu | OIIK-1.B.1
MAarHUTHOTO HOJIS B CONECHOHE.

7 JleiicTBUEe MarHUTHOTO 10JIS HA IBUOKYyIUiics 3apsia. Cuia Jlopenia OIIK-1.3.1

8 MarHuTHBIH OTOK, €IUHULIEI er0 u3MepeHHs. CriocoObl BEIYMCIICHUS! MArHUTHOTO 1oToKa. Teopema ['aycca. OIIK-1.3.1

9 3axon ®apazes. BeiBoj 3ak0Ha JIEKTPOMArHUTHOW MHYKIIMH U3 3aKOHa coxpaHeHus sHepruu. Ipasuino Jlenna OIIK-1.B.1

10 |Btopoe ypaBHeHue MakcBenaa B UHTETpanbHOH hopme — 06001IeHre 3aK0HA 2IeKTPOMAarHUTHOH UHIYKIUU OIIK-1.3.1

11 |BpaieHnue npoBofsiIel paMKy B OAHOPOJHOM MarHuTHoM mnodie. Ilomyuenue nepemennoi cunycounansaoit OJC u| OIIK-1.V.1
MEPEMEHHOI0 TOKa.

12 | SIBnenue caMOMHAYKIMU. HAYKTUBHOCTH. IHAYKTHBHOCTB COJICHOMIA. OIIK-1.V.1

13 | DHeprus MarHUTHOrO noist. O6beMHas IIIOTHOCTD 3HEPTUH, CAUHUIIBI €€ U3MEPEHHS OIIK-1.3.1

14 | Toxu cmemienust. IlepBoe ypaBHeHHe MakcBelula B HHTErpaIbHOM Gopme. OIIK-1.3.1

15 |Cucrema ypaBHeHuil MakcBemia B MHTerpaibHOU (opme u cienctsust u3 Hee. Ilonarue o6 snexrpomarauTHoi | OINIK-1.3.1
BosHe (OMB) Kak cnencTBue U3 ypaBHeHUI MakcBesia.

16 |Kunemarnueckas ¢opMmyna mIOCKod rapmoHudeckoii OMB. [lnmna Bonubl. BomnoBoe umcno. ®pont Bommsl | OIIK-1.3.1
BonnoBas moBepxHOCTh. OCHOBHBIC CBOWMCTBA 3JIEKTPOMATHUTHBIX BOJH: IIONEPEYHOCTh, COOTHOIICHHE MEKTY
cocTapAomUMy. CKOpPOCTh IIEKTPOMarHUTHON BOJIHBI B BaKyyMe U B cpefe. [lokazarens mpesioMIeHus

17 |Illlxana 3meKTpOoMarHUTHHIX BOIH. CBOWCTBA U IPUMEHEHUE IIEKTPOMATHUTHBIX BOJIH PA3IMYHBIX AUANA30HOB. OIIK-1.V.1

18 |OcHOBHbIC MOHATHS M 3aKOHBI TCOMETPUYECKOH ONTHKH. 3aKOH HE3aBUCHMOCTH CBETOBBIX Iy4koB, 3axoHbl| OIIK-1.V.1
OTPa)XCHUS U IPEJIOMIICHHS Ha TpaHHLe ABYX cped. Onrudeckas auuHa MyTd. [lpuamun depma. SIBneHne moiHOTO
BHYTPCHHETO OTPa)KCHUS U €r0 UCIIONb30BaHKe. CBETOBOABL.

19 |Bocnpusarue ceera udenoBekoM. OTHOCUTENbHAs CIEKTpajibHas cBeToBas 3¢dexkTtuBHOCTh u3nydeHus (¢ynkunus| OIIK-1.B.1
BUIHOCTH) U ee rpaduk. COOTHOIIEHHE MEXTy J[UIMHOM BONHBL M ILBeToM. IloHATHE MOHOXPOMAaTHYECKOTO
u3inyyeHus. CrieKTpaiabHbI MAKCHMYM UyBCTBUTEJILHOCTH IV1a3a.

20 | YcnoBus KOT€peHTHOCTH 3IEKTPOMArHUTHBIX BOMH. OmnpeneneHue pesynbTaTa HHTepdepeHuy Ha ocHoBe Teopemsl | OINIK-1.3.1
0 CIOXEHHHU KosieOaHuil, BnusHue pasHocTu (a3 uHTepdepupyromux BonH. OnTudeckas JIHHA IyTH U ONTHYECKas
pas3HoCTh X0/a. CBA3b Pa3HOCTHU (a3 ABYX BOJH U UX ONTHYECKOH Pa3HOCTH XOfa. YCIOBUS MOIYYCHUS MUHUMYMa U
MaKCHMyMa aMIUIUTY/bI BOJIHBI IpU uHTepdepeHnnn OMB.

21 |IlpyuMHBI HEKOTEPEHTHOCTH BOJH, HCIyCKAaGMBIX €CTECTBCHHBIMHM HMCTOYHHMKaMu cBeta. OOmuit mpuamum | OIIK-1.3.1
HOJTy4EHHS KOTEPEHTHBIX BOJIH OT €CTECTBEHHBIX HCTOYHUKOB CBETA.

22 |Omeir Onra. Untepdepenuus B TOHKMX IUIeHKax M B kiauHe. Kombua Herorona. l[Bera Tomkux mieHok.| OIIK-1.V.1
[IpocBeTiieHne ONTUKY.

23 |Ilomsatme o gudpaxkuuu BonH. Ilpuunun Ioiirenca-Openens. Meron 30 @penens. [Ipsamonuneitnoe | OIIK-1.3.1

pacmipocTpaHeHue cBeta. Judpakiys BOJIH Ha KPYIJIOM OTBEPCTHU U AUCKe. Bua nudpakunoHHON KapTHHBIL.
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Ne Kon
Ilepeyens Bonpocos (3aaa4) AJ1s1 IK3aMeHa

n/n HHAUKATOPa

24 |ludpakuus B NapajUleNbHBIX JIydax Ha INENH. YCIOBHS BO3ZHHKHOBCHHS IHM(pPaKIMOHHBIX MakcmMyMmoB u| OIIK-1.V.1
MHHHMYMOB. Pa3pemaromas cioco6HOCTh ONTHYECKIX HHCTPYMEHTOB.

25 | AudpakunoHHas pemieTka, IPHHIMI ee ACHCTBH. 3aBHCUMOCTh yriia TU(Pakuu OT UIMHEI BOJHBL Paznoxkenume| OIIK-1.B.1
Oesloro cBera B CIIEKTP C MOMOIIBIO AU(PaKIMOHHOHM pemreTkn. Paspemraromias criocoOHOCTH IH(PaKIMOHHON
PEIIeTKH.

26 |EcrtectBeHHbI M mONApU30BaHHBIA cBeT. YacTuuHO mnossipu3oBaHHbIA cBeT. Crenenp nonsipusanuu. [lnockocts | OIIK-1.Y.1
nossipu3anuy. 3akoH Maioca.

27 | Honspuzanus cBeTa IpU OTPaKeHUU U npesiomiieHun. 3akoH bprocrepa. [lonspuzaropsl. OIIK-1.B.1

28 | Jlucnepcust 92neKTpOMarHuMTHBIX BOJIH. Jlucnepcust BemiecTBa HopMaibHas M aHomaibHas. McnomezoBanue | OIIK-1.3.1
Jucriepcuu B npu3Max. OObsiICHEHHE IUCTICPCUH B DIEKTPOHHON TEOpHU.

29 |Ilormomenue cera. 3akoH byrepa. Koadduument mormomienus. Paccesnue csera. IIpoxoxnenue cpera uepe3| OIIK-1.3.1
armocoepy. LiBet Heba.

30 |DHepreTHyeckas CBETHMOCTh HArpeThiX Tell. McmyckarenbHas W morionareibHas crocoOHocTs Tena. Eqununnet ux | OIMK-1.3.1
n3MepeHus. AGcomroTHO YepHoe Teno (AUT).

31 |Dueprernueckas cerumocts AUT. 3axon Credana-bombumana. Pacmpenenenue sHepruu B crnexTpe usmydenus | OIIK-1.3.1
AUT. 3akoH cMmelleHHs MakCUMyMa CIIEKTpa U3llydeHHs ¢ Temmeparypoil. (3axoH Buna). llBeroBas TemmnepaTypa
Tena. [IpuMeHeHNe 3aKOHOB TEIUIOBOTO M3ITyYeHHUSL.

32 | KBanToBas mpupoza uiaydeHus. ['unoresa u popmyna [Lnanka. OIIK-1.3.1

33 | ®oroanexrpuueckuil 3¢pdexr. OnbiTHBIC 3aKoHBI BHemHero (orodddexra. Ksanrtosas Teopus ¢orodddekra. | OIIK-1.3.1
®Dotonbl. YpaBHeHUE DUHIITEHHA.

34 | Dueprus, umnyiabc U Mmacca Qorona. [asnenue cera. OmbiThl JleOGeneBa. KBanTtoBass Teopust nmaeienus ceera.| OITK-1.3.1
KopryckyasspHO-BOIHOBOH yaan3M H3TydeHHsI.

35 | KopmyckymspHO-BONHOBOM ayanmusM MuKpouacTul. ['umoresa pme bpoitna. Jnuna Bomeel ge  bpoimsa. | OIIK-1.3.1
OKcHepuMeHTalbHOe OOHApY)KCHUE BOJHOBBIX CBOIMCTB 2JICKTPOHOB. BONHOBast (yyHKUMS M €€ CTaTHCTHYECKHH
CMBICII. YCIIOBHE HOPMHUPOBKH.

36 |CootHouieHne HeompeneneHHOCTed (mpuHiun leif3enOepra). IlpuHIMO NpUYMHHOCTH B KBaHTOBOM Mexanuke.| OIIK-1.V.1
BeposaTHoCTh Kak 00bEKTHBHAS XapaKTePUCTHKA (PU3UUECKUX CHCTEM.

37 | O6uee ypaBHenue llpenunrepa. Ypapuenue lllpenunrepa i CTalMOHAPHBIX COCTOSHUI. OIIK-1.3.1

38 | OmbiT Pesepdopna. SAnepuas monens atoma Pezepdopna. Bonoponononodusie aromsl u nonsl. [loctynatsr bopa.| OIIK-1.3.1
OHepreTuueckye ypoBHH JIEKTPOHA B aTOME BOLOPOJa. DHEprus Bo30yKAeHUs U 3Heprus nonuszauu. O0bsIcHeHHe
CIIEKTPOB M3Iy4eHUs Bogopozaa 1no bopy.

39 | YpaBuenue Llpenunrepa mis aroma Bojopoxa. CruH snekrpoHa. KeaHToBble umcia W ux ¢usnueckuit cmbici. | OITK-1.3.1
Tpuanun [Taymu. DneKTpoHHbIE 000JIOUKH.

40 |Cnexrp usnydeHus aroma Bopopona. Cepuu nunuil. O606menHas gopmyna bambmepa, ee oObsicHeHue Ha ocHose | OIIK-1.3.1
KBaHTOBOH Teopuu cTpoerus aroma. [IpaBuina or6opa.

41 |Pacnpenenenue 2JIEKTPOHOB IO HHEPreTUYECKUM 30HaM. JleneHue BewiecTB Ha MeTaibl, monynpoBoaHuku u | OIIK-1.3.1
JIMAJIEKTPHUKH B COOTBETCTBUH C 3aMIOJIHEHUEM YHEPIeTHYECKHX 30H IEKTPOHAMHU.

42 |3onHas cxema Metauia npu T=0 u T>0. Yposens Depmu. OIIK-1.3.1

43 |3onHas cxema coOcTBeHHOro mnoaynpoBomHuka mpu T=0 u T>0. VYpoens @epmu. 3aBucumocts| OIIK-1.3.1
UEKTPONPOBOIHOCTHU OT TeMIIepaTypbl. TepMUCTOPEL

44 |Bmytpennuii Qorosddexr B mnomymnpoogHukax. DorompoBoauMocTb, ee npumeHeHue. Kpacras rpanuma| OIIK-1.V.1
BHYTpeHHero Gotodddexra.

45 |3oHHas cxeMma MONYIPOBOJHUKOB ¢ AOHOPHBbIME IpumMecsamu npu T=0 u T>0. Yposens @epmu. Iomynposoguuku n-| OIIK-1.V.1

TUmna. VX 31exTponpoBOAHOCTb.
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Ne Kon
IlepeueHs Bonpocos (3a1a4) IS IK3aMeHa

n/n HHAUKATOpa

46 | CrarucTHUecKoe OIMCAHUE KBAaHTOBOM CHUCTEMBI, Pa3iIMyhe MEeX]y KBaHTOBOMeXaHWYeckod U crarucruueckoit | OIIK-1.3.1
BeposTHOCTAMHU. Kiaccuueckas cratuctuka Makcsemna-bonsinmana. KsantoBele cratuctuku ®epmu-/lupaka u
Bboze-DiiniuTeiina.

47 |KoHTakT JBIPOYHOTO M  BICKTPOHHOIO MOJYNPOBOTHUKOB (n-p-mepexon). [lomympoBomuukoBbiid — auox.| OIIK-1.V.1
Bonprammnepnas xapakrepuctuka. KoaGpuunenT BoImpsamiIeHns

48 | CnoHTaHHOE M BBIHYXKJEHHOE U3JyueHHs. VHBepcHas HaceleHHOCTb ypoBHeH sHepruu. Onrthueckue kBaHtosble | OIIK-1.3.1
TeHepaTopsl

49 | Cocra atomMHOro sijpa. HykioHsl, UX XapakTepucTHKH. MaccoBoe u 3apsioBoe uucia. M3oromsl. "dedpekr macer" | OIIK-1.3.1
U DHEPIHs CBA3U A7pa, €€ 3aBUCHMOCTb OT MACCOBOI'0 YUCIA. SIepHble CUIIBI U UX OCHOBHBIC CBOIICTBA.

50 |PaguoakTHBHBIC H3TydYeHHUs. 3aKOHOMEPHOCTH aibda- u Oera- pacmamoB. Honmsupyromue wusmydenus, ux| OIIK-1.B.1
NPOHUKAIONIAsl CHOCOOHOCTb, B3aUMOJACHCTBHE C BELIECTBOM M OHMOIOIMYECKUMU OOBEKTaMH. ODKCIIO3UIUOHHBIC,
HONIOLIEHHBIE U KBUBAJICHTHBIE JJO3bl U MOIIHOCTb 03bl. METOMbI U 3allUTa OT paJHOAKTHBHBIX H3Iy4eHUI

51 |Snepuble peakumu. Peakuus nenenust Tsokensix sinep. Kpurnueckas macca. Beinenenue sHeprum npu simepnoit | OIIK-1.3.1
peaxuuw. Llennast peakiust nenenust siaep. Kosdoumment pasmMHoxkeHnst HEHTPOHOB.

52 | TepmosinepHast peakius B3pbIBHOrO THna. [loHsATHE 00 yrpaBisieMoil TepMOsIEpHON peakiyu. OIIK-1.3.1

53 | IlonsaTue 00 31eMEHTapHBIX YaCTUIIAX. OIIK-1.3.1
Bompocsr! (3agaun) s 3adera / mudd. 3aueta npeacTaBieHsl B Tabume 16.

Tabnuua 16 — Bonpocs! (3amaun) s 3auera / qudd. 3agera
Ne Kon
Ilepeuennb Bonpocos (3agay) s 3auera / audd. 3auera

n/n HHIMKaTOpa

1 VrnoBast CKOPOCTb M YINIOBOE YCKOpeHHe. VX HampaBieHus M equHHUIBI u3MepeHus. B3aumocsssp nuHernbix u | OIIK-1.V.1
YIJIOBBIX BEJIMYUH CKOPOCTH U YCKOPECHUSL.

2 Ilepssrit 3axon HploToHA - 3aK0oH HHepImHU. MHepnnansHble crucTeMsl orcyéra. Macca tena. Marepuansnas Touka n | OINIK-1.V.1
CHCTEMBl MaTepHAJbHBIX TOYEK M Tel. VIMIynbc MaTepHalbHOM TOYKM M CHCTEMBI MaTepHalbHBIX TodeK. LleHTp
uHepuy. MoMeHT ummynbsca. Cuaa 1 MOMEHT Cuiibl. EAMHUIBI X H3MEepeHUsL.

3 Pabota cuiel, enununiel e€ u3Mmepenns. KoncepBaruBubie cuiibl. CpelHss U MTHOBEHHAsh MOIIHOCTH, eauHuIpl ux | OIMK-1.3.1
N3MEpEHHSI.

4 INoteHunansHaas sHeprus OopMynnbl NOTEHINAILHOW HEPTUH B MOJIE CWII TATOTeHUs U ynpyroctu. Kunernueckas | OIIK-1.V.1
sHeprua. PopMyibl KHUHETHYECKOH SHEPTHH IS IOCTYNATEIbHOTO U BPalaTeIbHOTO ABMKCHUSL.

5 [Totenunansaoe mone cui. [loHATHE 0 rpamueHTe cKaXspHOW (yHKIMH. CBA3b CHIIBI U MOTeHIMANIbHOH 3Heprun. | OIIK-1.B.1
3aMKHYyThIe MEXaHHUECKHUE CUCTEMBI, 3aKOH COXPaHEHH MEXaHN4ECKOH 3Heprun. BeuHslil ABUTaTeNs nepBoro pona

6 3aKOH COXpaHEHHs HMITYJbCa B 3aMKHYTOW MEXaHHUYECKOM cucteMe 7 3akOH coxpaHeHus MoMmeHTa ummyibca B| OIIK-1.B.1
MexaHH4ecKoi cucteme. OCHOBHOM 3aKOH TMHAMUKU BPAIIATEIbHOTO IBIKCHUS.

7 Kunerndeckas sHeprus Bpamatomierocs tena. Kunernueckas sHeprus Teaa npu ero KaueHUH. OIIK-1.V.1

8 [Mpunnun orHocutenbHocTH ['amunes. OnbiT MaiikenbcoHa-Mapnu 1 moctyiarsl OWHinTelHa. [IpeoOpasosanus | OIIK-1.V.1
Jlopenna. PenaTuBHCTCKOE W3MEHEHHE AIMH M IPOMEXYTKOB BPEMEHU. PeNATUBHCTCKMH 3aKOH CIOXKEHHS
CKOpoCTel

9 PensatuBuctckas quHamuka. [lomHas sHeprus, SHEPrHs MOKOS U KHHETHYECKHE SHEPTUH B TeopuH oTHOcuTenbHOCTH. |  OIIK-1.3.1
B3auMocBsI3b Mex Iy Maccoi U 3Heprue.

10 |Ilonsarue xoneOanuss u BoyuHBL [lpumepsl kosieOanuii. Konebanus mnepuoauyeckune u Henepuomuueckue. | OITK-1.B.1
T'apmonndeckne konebanus. Knnemarndeckas (popMyiia rapMOHHIECKHX KoleOaHH. AMIUTHTYAA, 9acTOTa, MEPHUOL
koneOanunit. Exnanner nsmepenns stux BennunH. Pasza xonebanmii (MoMHAS M HavanbHas). ExmHUIBI M3MepeHns
(hazpl. BexTopHOE npeacTaBieHue rapMOHNIECKUX KOIeOaHui.

11 | CkopocTh M YCKOpEHHE NpH TapMOHUYECKUX KojieOaHHsAX. MakcuMalbHbIE 3HaueHHs CKOpocTH M yckopenus B| OIIK-1.3.1

KonebarenbHOM Tporecce. Pa30BbIe CABUIM MEXKLY CKOPOCTBIO, YCKOPEHHEM M CMEIIICHUEM.

1
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Ne Kon
Ilepeuennb Bonpocos (3agayv) aJs 3auera / aud. 3auera

n/n HHIUKATOPA

12 | Yopyrue u kxBasumymnpyrue cwibl. nddepeHunansHoe ypaBHeHHE coOCTBeHHBIX KoyeOanwit. [lepmon m wacrtora| OIIK-1.V.1
coOcTBeHHBIX Konebanuii. [leprox cOOCTBEHHBIX KoJeOaHWH MNMPYKHHHOTO MAasTHHKA, 3aBUCHMOCTB II€PHOAA OT
Macchl Tela 1 K03 HUIIeHTa )KeCTKOCTH TPy KUHBI.

13 | DHeprus rapMOHHYECKUX KoJeOaHWi, ee CBSI3b C MacCOi Teja, 4acTOTOW W aMIumuTynoi koiebanuid. Coxpanenue | OITK-1.V.1
SHEPTHH B KojebaTeIbHOM mporecce. YacTora KoineOaHnii ITOTeHINATBHOH 1 KHHETHIECKON SHEPTHH

14 | AuddepennuanbHoe ypaBHEHHE CBOOOMHBIX (3aTyXaloOIMX) KoJeOaHuii, 3aBUCHMOCTD UX aMILTHTYIbI oT BpemeHu. | OITK-1.3.1
Jlorapudmuyeckuii JeKpeMeHT konebaHWH, ero cBsi3b ¢ KkoddouiueHToM 3aTyxaHus M 4vacTtoTod. Yacrora
CBOOOIHBIX KOJIEOaHUM

15 | duddepennumanbHoe ypaBHEHHE BBIHY)KICHHBIX MEXaHHYCCKHX KOJeOaHWH, 3aBHCHMOCTh X ammuutygsl ot | OIIK-1.B.1
YacTOTHl BBIHYXJatomed cuibl. SIBaeHnme pe3zoHaHca. J[oOpOTHOCTH KoneOaTeNbHONH CHCTEMBI, €€ CBS3b C
norapu(MHUIECKIM JIEKPEeMEHTOM KonebaHui. XapakTep pPEe30HAHCHBIX KpPHUBBIX IIPH Pa3HBIX ITOOPOTHOCTSIX
KoneOaHuil. SIBIeHns pe30HaHCa B TEXHHYECKHX CHCTEMaXx.

16 |Cnoxenue rapMoHuueckux kosnebanuil. Ilonsrtue korepeHTHocTH. BekropHoe cnoxenune xkorepentHsix | OINIK-1.3.1
TapMOHUYECKUX KOJNeOaHUH OHOTO HANpaBleHHs 3aBUCHMOCTH aMILTHTYAbl CYMMAapHOTO KOJEOaHUs OT pa3sHOCTH
(a3 cKiIaABIBAIOIHUXCS KONCOAHHUH.

17 | CrnoxeHre qByX B3aUMHO IEPICHINKYISPHBIX KOTEPEHTHBIX KoieOanuid. durypsl Jluccaxy. OIIK-1.V.1

18 |PacnpocrtpaneHue BoJdH B ynpyroi cpexae. IIpomonbHele u momnepedynsie BonHbl. Juddepennmansnoe ypasaenue | OITK-1.V.1
miockoil BonmHbL. ®PpoHT BomHBL KuHemarmdeckas ¢opMyna INIOCKOH M cepryecKod rapMOHHYECKHX BOJIH.
Amumntyzna u $a3a BOIHBL

19 | OcHoBHBIE TONOXKEHUSI MoseKynsipHo-kuHeTHdecko Teopun MKT. PaBHoBecHbie cocrosiHust u nponeccel. Mx | OIIK-1.3.1
rpaduyeckoe usoOpakeHue. IlonsTue wupeampHOro rasa. ONBITHBIE 3aKOHBI HJCANBHOIO Tras3a. YpaBHEHHE
Menneneesa - Kianeiipona.

20 |Ilomarme o wucie cremeHell cBOOOBI MoeKyn. 3akoH bomblmana o paBHOMepHOM pacnpenenceHun sHeprum 1o | OIIK-1.3.1
CTeTeHsAM cBOOOIBI MoieKylZ. CpenHss SHEpPrHs XaoTHYECKOTO IBIDKGHHs Molnekynl. IloHsTHe o BHyTpeHHeit
SHEPrHU.

21 |Ckopoctu Monekyn. Ilonstue o ¢yHKuMH pacnpeneneHus. 3akoH MakcBemia it pacnpeneneHus Mmonekyn | OIIK-1.V.1
UJIeaTbHOTO Ta3a Mo cKopocTsM. HanBeposTHelmast, cpenHss apudMeTndeckast 1 Cpe/IHssl KBaJpaTHIHas CKOPOCTH
MOJIEKYIL.

22 | Yucno CTONKHOBEHHH M CPEeIHss JUTHHA CBOOOJHOTO mpobera Moieky:l. [loHsTre 0 BakyyMme. OIIK-1.3.1

23 | Cucrema yacTHI B TI0Jie BHEIIHUX ciil. bapomerpuueckas popmyina. Pacnipenenenue bonbimana. OIIK-1.3.1

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

25 |IlepBoe Hauyano TepMOIUHAMUKH. TeruioeMKkocTh (TOJIHAs, MOJISpHasi, yaAenbHas). YHuBepcanpHas raszoBas| OIIK-1.3.1
HOCTOSIHHAS U €€ (PM3MIECKHH CMBICI

26 |IIpuMeHeHMe NEpBOro Hayaua K U30XOPUYECKOMY, H300apHOMY, U30TepMUUECKOMY U aauabartuyeckoMy mponeccam. | OIIK-1.V.1
I'papuku npoueccos. MossipHas TEII0EMKOCTb B IIpoLeccax. Pabora B mponeccax.

27 |Makpo- M MHKpPOCOCTOSIHUS. TepMOmMHaAMHYecKas BeposTHOCTh. lloHstue o6 »sHTpormuu. Bropoe nHawano| OIIK-1.V.1
TEpPMOJUHAMUKH.

28 |IlonsaTHe o KpyroBoM mpolecce-1ukie. Temiosas MamrHa. Beunstil qurarens Broporo poza. Ilpumenenue sroporo | OIIK-1.V.1
Hayajla K ujeanbHoi TersioBod MmarmHe. KIIJ| mpeanbhoii terutoBoit mammubl. [ukn Kapuo u ero KIIJ ans
UJlealIbHOTO rasa.

29 |VYpaBHenune Ban-nep-Baanmbca. IlompaBka Ha COOCTBeHHBIH 00beM MOJICKyd. Yd4eT mnpuTsDKeHHs Moiekyrl. | OINK-1.3.1
OkcnepuMeHTanbpHble n30TepMbl. Kputuueckas temneparypa. [lepechiennslii nap u neperperas >KUIKOCTb.

30 |Dnexkrpuuyeckue 3apsiibl, UX CBOMCTBA, CIMHUIIBI M3MEpEHUs 3apsja. 3akoH coxpaHeHus 3apsaa B 3amknyrtoi | OIIK-1.V.1
cucreme. Toueunsle 3apsapl. 3akoH Kynona.

31 |OcHoBHas cunoBas XapaKTEPUCTHKA 3IEKTPUYECKOrO IO — HANpsKEHHOCTb, eIUHUIBI ee u3Mepenus. Bexrop | OIIK-1.B.1

9JIEKTPUUECKON MHIYKIUH (EKTPUIECKOTO CMeIleHus). B3auMoCBsA3b BEKTOPOB HAIPSHKEHHOCTH U AIEKTPUUSCKOIL

nHAyKun. I'paguueckoe n3o0pakeHne HEKTPUIECKUX monei. [IpHHINI Cynepno3unuy eKTPHIeCKUX Homei
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Ne Kon
Ilepeuens Bonmpocos (3a1a4) AJs 3a4eTa / 1ud . 3auera
n/n HHIHKATOPA
32 | IloreHmmai anekTpocraruyeckoro noist. EnuHuner ero mamepenus. OnpeeneHie MoTeHIaa yepe3 paboty u yepe3 | OIIK-1.V.1
HOTEHLUAIBbHYI0 3Hepruto. IloTeHnunan nous To4eqHoro 3apsga. DKBUIOTEHIUAIbHbIC IOBEPXHOCTH.
33 | Pabota cui anekTpryeckoro moius. [loTeHIuaIbHBIH XapaKTep IeKTPHYECKOro HOIs. OIIK-1.V.1
34 |Cps3p HampsDKEHHOCTH W IOTeHIMana. I'pamueHt noreHnuana. Judnekrpuueckas mnpoHuuaemocts Bemectsa. | OITK-1.V.1
B3aumHas neprneHuKyIIpHOCTb CHIOBBIX JIMHUM M SKBUIIOTEHIIMAIBHBIX IOBEPXHOCTEH.
35 |IloreHunanbHbI XapakTep sJieKTpocrarnueckoro mnojst. Llupkynsius Bekropa HanpspbkeHHOCTH. [lortok Bektopa | OIIK-1.V.1
HAIPsDKEHHOCTH 3IEKTPUYECKOro Noutst. Pu3nueckuil CMbIC MOTOKA.
36 |Teopema ['aycca aist a1€KTPOCTaTUUECKOTO MOJIA B BaKyyMe, ee IPaKTUUeCKoe IPUMEHEHUE OIIK-1.B.1
37 |Hocurenu 3apsina B npoBoaHUKax. IIpOBOTHMKM BO BHEIIHEM 3JIEKTpOCTaTHUecKoM moie. Dnektpocrarndeckas | OINIK-1.B.1
3amuTa (IKpaHUPOBaHHE
38 | DneKTpoeMKOCTh YEUHEHHOTO IPOBOJHUKA, CIUHULBI €€ U3MEPEHUs. DIEKTPOEMKOCTh KOHIEHCATOPOB OIIK-1.B.1
39 | Tunsl guanexrpuxoB. [lonspuzanus qusnekTpukoB. CBsI3aHHbIE 3apsLIbL. OIIK-1.V.1
40 |DHeprus 3apsDKEHHOTO INPOBOIHMKA, DHEPIUs 3apsHKEHHOro KoHAeHcaropa. OOmee Bblpaxenue pis sHepruu | OIIK-1.B.1
3IEKTPOCTATUUECKOrO MO, 00beMHas MIOTHOCTb SHEPTUH.
41 |IloCTOSHHBIN NIEKTPUYECKUH TOK, €TO XapaKTEPUCTUKH U YCIOBHS CyliecTBOBaHHA. CTOPOHHHE CUIIBL. OIIK-1.B.1
42 | 3akonsl Oma u Jxoyns-JIenna B uHTerpanbHoitl 1 auddepernuansHoi Gopme. OIIK-1.B.1
43 | Pacuet pa3BeTBIEHHBIX dIeKTpuueckux menei. [Ipasuna Kupxroda. OIIK-1.B.1
[epedeHs TeM Ui KypCOBOTO IPOSKTUPOBAHNUS/BBIIOIHEHUS KypCOBOIl paboThI IpeAcTaBIeHs! B Tabue 17.
Ta6muua 17 — [lepedeHp TeM A1 BBIIOIHEHHS 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.
Tabnuna 18 — IIpuMmepHBIit TepedeHb BOIIPOCOB AT TECTOB
No . Kon
IIpumepHbIii NepevyeHb BONIPOCOB JIS TECTOB
n/n HHIHKATOpA
1 IIpu xakoM Imporecce yBeauueHHE aOCOJIIOTHOW TEMIIEpaTyphl HJeanbHOro raza B JBa pasza npuBogur k| OIIK-1.Y.1
YBEIMYEHHUIO JIaBICHU Ta3a B 2 pa3a
2 OnpenenuTe TeMIeparypy HarpeBaTessi TEIUIOBOM MalluHbl, padortatomeid mo uukiny Kapno, ¢ KITJ 80%, ecnu| OIIK-1.B.1
TeMIieparypa xonogunabauka 300 K.
3 CIuIoIIHOHN IUIHHAP MAacChl M KaTUTCS 0e3 CKOIBbXKEHHS CO CKOPOCThIO V. KakoBa ero kuHeTHueckas sHeprus’? OIIK-1.3.1
4 Ilo 3agaHHOMY YpaBHEHHMIO TapMOHHYECKOrO KoleOaHUs OIpeNeNuTe aMIUIUTYLy M uacToTy KomeOmromeiics| OIIK-1.V.1
MaTepuaibHON TOYKU
5 JlBrxeHne MaTepUallbHOW TOYKM B JAHHOM CHCTEMe OTCYeTa XapakTepusyeTcsa ypaBHeHusMu . Haiitu cxopocts | OIIK-1.B.1
TOYKHU
6 Bo cxombko pa3 nBmKymuiics co ckopoctbio v=0,999¢ anekTpoH “Tsxernee” MoKosierocs? OIIK-1.B.1
7 OnpenenuTs HallpaBlICHUE WHIYKIMOHHOTO TOKA B paAMKeE, €CJIM OHAa HAXOAUTCA B OAHOPOJHOM MAarHUTHOM moie, a| OIIK-1.B.1
BEJINYMHA MAarHUTHOW MHAYKIUH B yMeHbIaeTcs.
8 K ucrounuky Toxa ¢ DJIC, paBHoil 24 B, u BHyTpeHHHM compotusieHreM 2 OM momxmoumian snekrpudeckoe |  OIIK-1.B.1

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 cuila KYJIOHOBCKOTO B3aMMOJCHCTBHS JBYX HEOONBIIMX 3apshDKCHHBIX mapoB npu ymensienun | OIIK-1.B.1

3apsia KaxKJ10ro u3 HUX B 2 pasa, €CJIM paCCTOAHUEC MEXKAY HUMHU OCTACTCA HEH3MEHHBIM?

10 | OgHO M3 CBOWCTB 3IEMEHTAPHBIX YACTHII - CIIOCOOHOCTB! OIIK-1.3.1

11 | Kakue aneMeHTapHbIe YaCTULBI HA3bIBAIOT CTAOMIBHBIMU? OIIK-1.3.1

12 |Os3HavaeT 1u pacmaj 4acTHI Ha JBE WM OOJbIIEEe YHCIO YACTHUI], YTO AAaHHAS YACTHIA COCTOUT M3 HECKOIBKUX OIIK-1.3.1

gacTui?
13 | Kaxue B3auMOJeHCTBUS OIPEEIA0T YCTOMUUBOCTS s ep B aToMax? OIIK-1.3.1
14 | Anbda -usnmydeHne — 310... OIIK-1.3.1
15 |Yro npencrasiuser coboil berra-usmydenue? OIIK-1.3.1
16 |Yro npencrapiuseT co00i raMma-u3nydeHue? OIIK-1.3.1
17 |HanpapneHre MarHUTHBIX JTMHHUN 110 HAPABICHUIO SIEKTPUUSCKOr0 TOKA MOXKHO OIIPEAEIUTh OIIK-1.B.1
18 | Kakyro NTuHHIO Ha3BIBAIOT MATHUTHON JIMHUEH MarHUTHOTO 10T OIIK-1.V.1

[lepedeHp TeM KOHTPONBHBIX PadOT IO JUCIMIUIMHE 00YYarONIIUXCs 3a09HOM (hOpMBI 00ydeHHs, IpeICTaBICHEI B Tabnumne 19.

Tabnuua 19 — [lepeueHb KOHTPOIBHBIX PaboOT

Ne

/ IlepeueHb KOHTPOJIBLHBIX PadoT
n/m

Y4eOHBIM IIITaHOM HE IPEXyCMOTPEHO

10.4. Metoaudeckue MaTepUalsl, ONpeAeNIolie IPOoLeyphl OLCHUBAHNUS HHAUKATOPOB, XapaKTePU3YIOLIHUX 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 YKazaHuda 1Jisd oﬁyqamumxc;l M0 OCBOCHHIO TUCIHHUIIJIMHBI

11.1. MeTtonuueckre ykazaHHs Ui 00y4arONIIUXCs [0 OCBOCHHUIO JIEKIIHOHHOTO MaTepHaia.

OCHOBHOE Ha3Ha4YCHHE JEKLHOHHOTO MaTepuaja — JIOTHYECKH CTPOIHOE, CHCTEMHOE, NIyOOKOe M SCHOE H3JIOKEHHE ydeOHOTo
Marepuana. HasHaueHue cOBpeMEHHOH JICKIMH B paMKaxX IUCHMIUIMHBI HE B TOM, YTOOBI HOJNYYHUTHh BCIO MH(GOPMALHUIO IO TeMe, a B
OCBOCHHHM (DyHIaMEHTaIbHBIX MPOOJIeM AUCHUILIMHBI, METOOB HAyYHOIO IIO3HAHHSA, HOBEHININX JOCTIDKCHUH HayuyHOH MbIcnu. B ydeOHOM
Ipolecce JICKIUS BBINOIHACT METOAOIOTHUECKYI0, OPTaHU3AHOHHYI0 H HHPOpMAMOHHYI0 (yHKIMuU. JIeKIysa pacKpbIBaeT MOHATUIHBIN
anmapar KOHKPeTHOU o0nacTd 3HaHUS, € MpoOIeMbl, JaeT IeIbHOEe NMPEACTABICHUE O JUCIUILUINHE, OKa3bIBAET B3aUMOCBA3b C APYTHMHU
JUCHUIUINHAMU.

[Inanupyemble pe3yasTaTsl IPU OCBOCHUH 00YYarOIUMUCS JIKIIMOHHOTO MaTepuaa:

- TIOIIy4€HHEe COBPEMEHHBIX, IIEOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX OIpENENsIeTCs LeIeBOH YCTaHOBKOU K
KaX10i KOHKPETHOI TeMe;

- TIOIIy4€HHUeE OIbITa TBOPYECKOH pabOThl COBMECTHO C IIPEIoJaBaTeleM;

- pa3BuUTHE NPOHECCHOHANBHO-AEI0BbIX Ka4eCTB, JI00BH K IPEAMETY U CaMOCTOSITEIbHOIO TBOPYECKOTO MBIIIICHUS;

- TIOsIBJIEHHE HEOOXOIUMOTO HHTepeca, HEOOXOAUMOTO UL CaMOCTOSATENbHOI paboThL;

- TIOIy4eHMe 3HaHUI 0 COBPEMEHHOM YpOBHE Pa3BUTUsI HAYKU U TEXHUKU U O IIPOTHO3€ UX Pa3BUTHA Ha ONMKalIIue Tofbl;

- HAQy4YUTHCS METOJMYECKH 00palarbiBaTh Marepual (BBLICIATH IVIABHBIC MBICIH M TOJOXKEHHMS, HPUXOMUTh K KOHKPETHBIM
BBIBOJIAM, IIOBTOPSITh UX B Pa3INYHBIX ()OPMYIIHPOBKAX);

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

JIeKMOHHBII MaTepual MOXKET COINPOBOXKAATHCS IEMOHCTpalHedl CIaiioB M HCIOIb30BAaHMEM pa3JaTOYHOIO Marepuana IpH
HPOBEACHNH KOPOTKHX AUCKYCCHH 00 0COOCHHOCTSX IIPUMEHEHHUS OT/EIBHBIX TEMAaTHK MO JUCIUILINHE.

Beigenstorces ciaenyronye BUAbl JIEKIHI:

- BBogHas nexuus

BBoxHas meknus K AWCIHUINIMHE 3HAKOMHT OOyYalOIIMXCsS C IENbl0 M Ha3Ha4eHHEM Kypca, ero POibi0 H MECTOM B
cHCTeMe MUCHMIUIMH. B Xoe Takoil JIeKIUH CBA3BIBACTCS TEOPETHUECKHI M MPAKTHUECKUI MaTepHan ¢ MpaKTHKOH Oymyrien
paboThl, paccka3bBaeTCsl 00Ias METOAMKA PabOTHI HAJA KypcoM, HMPEIJIararoTcs JIHTEepaTypHble MCTOYHMKH, HMOMOTAloIIue
YCBOGHMIO MaTepHana IUCHUIUIMHBI M OCBOCHHIO KOMIICTEHIIWI, CTaBATCS HaydHbIE NPOOIEMBI, BBIIBUTAIOTCS THIIOTE3HI,
ompesenseTcst popMa TEKyIIEeTo KOHTPOIIS U MPOMEKYTOTHOH aTTeCTalliH.

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

[IpoBoauTCs ¢ 1ENBI0 CHCTEMATH3AlMK 3HAaHUK Ha 0ojiee BBICOKOM YPOBHE, PaCCMOTPEHHSI 0CO00 TPYAHBIX BOIIPOCOB
JIICIUIUIAHEL.
- IlpobnemHas nexuus

Ha nanHOl JIeKnIuMM HOBOE 3HAHME BBOAUTCSA KAaK HEHU3BECTHOE, KOTOpOe HEoO0XoauMo "OTKphHITh". B pamkax sexnuu
cozmaercs npobieMHast CUTyalHs, KOTOPYIO 00yJaroIie peraioT MO3TAITHO C MOACKa3KaMH M IIOMOIIBIO MPEOaBaTes.
- Jlekuus BABOEM

OTa pa3sHOBUAHOCTH JICKIIUHU SBISIETCS MPOJOKEHUEM M Pa3BUTHEM HPOOIEMHOTO H3JIOKEHHS MarepHana B JHanore
JIByX IpernopasaTeneil. 31ech MOACIUPYIOTCS peanbHble CHUTYallUH OOCYXICHUS TEOPETUUCCKHX U IIPAKTUYECKUX BOIPOCOB
JIBYMsI CIICLIUATIICTAMH.
- Jlexmus ¢ 3apaHee 3aIJIAHUPOBAHHBIMU OIINOKAMHU

JlaHHas JeKIMs NpH3BaHA AaKTHBU3HPOBATH BHUMAHME OOYYAIOIUXCS, Pa3BUBATh UX MBICIUTEIBHYIO AESTENbHOCTS,
(hopMHpOBaTh YMEHHUE BBICTYIIATh B POJIU SKCIIEPTOB.

3ajgaua mpenofaBaTelsl COCTOUT B TOM, 4YTOObI 3aJOKUTh B JIGKIHIO OIpEJEeIeHHOE KOIMYECTBO OLIMOOK
COZIepKaTEeNIbHOTO, METOANYECKOT0, OBEJEHUECKOro Xxapakrepa. [lonbuparorcs Haubonee THIIMYHbIE OIIUOKHU, KOTOPbIE 0OBIYHO
HE BBINSYUBAIOTCA, a KaK Obl 3aTyLIEBBIBAIOTCS. 3ajaua OOydaroIMXCSl COCTOMT B TOM, YTOOBI IO XOAy JEKIHM OTMEYaTh
ommnOKy, PUKCHPOBATH U HAa3bIBaTh X B KOHIIE.
- Jlexuus-npecc-koHpepeHus

IIpenonaparens npocut oOydaroluxcs 3a/aBaTh MMCbMEHHO BOIIPOCHI [0 JaHHOW TeMe. B TeueHue IByX-Tpex MHHYT
oOyuatonuecs GopMyIHpPYIOT HanOoIee HHTEPECYIONIMEe X BOIPOCH! M MEPEAAIOT MPENoaBaTelio, KOTOPBI B TeUCHHE TpeX-
IISITU MUHYT COPTHPYET BOILPOCHI 110 MX COICPIKAHUIO U HauMHAeT JeKuuto. JIekius us3naraercs He Kak OTBETHI Ha BOIPOCHI, a
KaK CBSI3HBIH TEKCT, B IIPOLIECCE U3NIOKEHHST KOTOPOTO (hOPMUPYIOTCS OTBETHI.
- Jlekuus-KoHCYIbTaLUs

Marepuai u3naraercs B BU€ BOIIPOCOB U OTBETOB HJIH BOIIPOCOB, OTBETOB U JUCKYCCHUI.

CTpyKTypa npenocTaBIeHuUs JISKIMOHHOTO MaTepuaa;

19



- BBojgHas yacTh JeKIUH

[epBoe mpexcTaBiIeHKe O JEKIUU COICPIKUTCS yKe B hopMyaupoBke TeMbl. OHa JIOMKHA OBITH KPAaTKOH, BBIPaXKaTh CyTh
OCHOBHOM wuJeH, ObITh IpuBJIeKaTeabHOH 1o Qopme. LlenecooOpa3Ho 3xech cka3arh Ha 3HAUYEHHE OTOM TeMbl IS
HOCJIEAYIOIEr0 YCBOCHUs 3HAHMI M Pa3BUTHUs JIMYHOCTH oOydaromumxcsi, 1 Oyayumieil mpogeccHoHaNbHOW AesTeIbHOCTH.
Jlanee MOXHO COOOLIMTH LIENU JIEKUMHU U ee IUIaH. JKenarenbHO COPUEHTHPOBATH CIIyLIaTeNiell Ha MOCIeqYIOUIMH KOHTPOJIb
3HaHU, [10JIE3HO yKa3aTh Ha CBSI3b HOBOI'O MaTepHaja ¢ MPOMIEHHBIM M MpeablayiuM. Temr U3J10)KeHUs ATOH YacTu JIeKIHH,
KaK MPaBUIIO, JIOJDKEH OBITH BBIIIC TEMITA U3JI0KEHUSI OCHOBHOTO, YTO 3aCTABIISCT OOYYAIOLIMXCS MICHXOJIOTHUECKH coOpaThes U
COCPEIOTOYUTHCS. BBOHAS YacTh JIEKIMU OOBIYHO 3aHUMAET 5-7 MUHYT.

- OcHOBHAas yacTh JIEKIIMH

[lepexony K M3JI0KEHUIO MEPBOTO BOMpPOCA, KaK MPaBUJIO, JOJDKHA MPEIIECTBOBATh May3a. B 9To BpeMs JIEKTOp MOXeT
MIPOBEPHUTH, BCE JIM CIYIIATENN TOTOBBI K BOCIIPUATHIO JICKLH (II03bI, BBIPAXXCHHS JIULI, pa3TOBOPEI). 3aMETHB 00y4aloIInXcs, He
TOTOBBIX K BOCIIPHUSATHIO, OIBITHBIC MPEMOAABATEIN HPOU3HOCIT KPATKYH0 MOOWIM3YIOLIYIO (pa3y, OCTAHABIMBAIOT B3IV Ha
HepaIuBhIX, PEXKE - Ha3bIBAIOT (haMIUTHIO, UM U HE TPATAT BpeMs Ha JUTUTEIBHBIC 3aMEYaHusl.

Jnst Toro 4To0BI IPEOTONETh MOTEHIIHATBHYIO ITACCHBHOCTH CITyIIaTeNiel, HeOOX0ANMO BCEMH BOSMOXKHBIMHU CITOCOOaMHU
NPUJATh JICKIMK NPOOIEMHBIH Xapakrep, MOOyKmas CIyIareliell K CcaMOCTOATEIBHON II03HABaTENbHOW AKTHBHOCTH U
TBOPYECTBY.

K TakuM akTHBHBIM CpEICTBAM MO>KHO OTHECTH:

° o0pamieHne K 00yJaronIuMcs C BONPOCAMH, YTOYHSIONIMMI HOHUMaHHe OCHOBHBIX UJICH U ()aKTOB TEMBI;

° OpraHU3aluI0 MUHU-CTOJIKHOBEHUH Pa3IMUHBIX TOUEK 3PEHHS IO BBIABHHYTHIM IPENOaBaTeIeM MOT0KEHUSAM;

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

° UHIUBULyaJbHbIA CTUIJIb U3JIOKEHUS MaTepuana;

o obecrieueHre 0OPaTHOM CBSI3H.

- 3akiodyeHue

B mpomecce 4TeHHs JIeKIMHM TIpeNoOaBaTeNb MODKEH M03a00THTBCA O €€ 3aBeplleHHH. PaccumTaTh BpeMs, a He
IIpepBIBaTh JEKIHIO Ha MomyciaoBe. OOBIYHO Ul 3aKIIOYEHHS MaTepuana ObIBaeT JOCTaTOYHO 5-7 MHUHYT. 3aBepluast JIEKIHIO,
IIPeroaBaTellb OTBEYAET Ha BONPOCHI CIyIIaTee, ITOABOJUT UTOT, JaeT METOANYECKHE yKa3aH!s K CaMOCTOSTENIFHOM padorTe,
KOMMEHTHPYET IpeylaraeMylo JIUTeparypy. 3aKaHIUBaTh JIEKIHIO Hy>KHO KOHCTPYKTHUBHO II0 COZEP>KAHUIO M MOJIOKUTENBHO TI0
SMOLIMOHATIBHOMY HacTporo. OOydarommecss [OOJDKHBI YHTH 3aMHTEPECOBAHHBIMH, 3aUHTPUTOBAHHBIMHU, IKETAIOIIIMHU

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

11.2. MeTtonuyeckre yka3aHus Ul 00yJaroIUXCs [0 BBITOIHEHHUIO Ta00PAaTOPHBIX PadoT.

B xone BeImoIHEHUS 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.

Brmonaenne mabopaTopHBIX pabOT COCTOMT M3 3KCIEPUMEHTAIBHO-NPAKTHYECKOH, PacdeTHO-aHAINTHYECKOH YacTe M KOHTPOJIBHBIX

MEpPONPUATHH.

Bemmonnenne 1ab0paTopHEIX paboT oOydaromuMcs SBISIETCS HEOTHEMJIEMOH YacThl0 W3Y4eHMs NUCIMIUIMHBI, ONpPEAesIsieMON

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

- IprOOpPETEHNE HABBIKOB HCCIICIOBAHNUS [IPOLIECCOB, SIBICHUN H 00BEKTOB, H3y4aeMbIX B PAMKax JaHHOM AUCHIUIIINHEI;
- 3aKpeIUIeHUE, Pa3BUTHE U JETAIU3aLUs TEOPETUUECKUX 3HAHUH, TOTYYEHHbIX Ha JIEKLUIX;
- TIOIy4eHHe HOBOH MH(OPMAINHU 110 U3y4aeMOl JUCIUILUINHE;

- IpHOOPETEHNE HABBIKOB CAMOCTOSITENILHON paboTHI ¢ 1a00paTOPHBIM 000pYyAOBaHUEM 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 KOMIICTEHIUIN:

- BBITIOJIHEHHE MeHee 75% nabopaTopHbIX padoT - HOHWKEHUE MAaKCUMAJIbHOM OlleHKH Ha 1 Gan;
- BbIIonHeHHe MeHee 50% nabopaTopHBIX padoT - HOHWKEHHE MaKCUMaJIbHOM OLIeHKU Ha 2 6aa;

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

3ananue 1 TpeOOBaHUS K IIPOBEICHHIO J1a00OPAaTOPHBIX PadOT.

3aganus 1 TpeOoBaHUA K 1a00paTOpHBIM paboTaM pa3mMeliensl B Jluunom kabunete I'YAII B pasziene IUCIUIIINHEL.

CrpykTypa u ¢opmMa oTdeTa o 1abopaTopHOi padore.

Otuer o nabopaTopHOll paboTe caaeTcs 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 K 0OpMIIEHHUIO OTYETa O 1a00paTOpHOH pabore.
- O6mmue TpeGoBaHUs U PEKOMEHIALMY 10 BBINOIHEHHIO MUCbMEHHBIX paboT : Metoxudeckue ykazauus / C.-IletepO. roc. yH-T
a3poKocM. mpubdopocTpoeHus ; cocT. A. A. Copokus. - CII6. : M3n-so I'VAIIL, 2017. - 32 c.
- O6mue TpeOGoBaHUS M PEKOMEH/ALMH 10 BBIIOIHEHHIO NMICBMEHHBIX PaboT | METOANYECKUE YKAa3aHUS (C U3MEHEHUsMU Om
09.01.2019) [Onexrpontnsiii pecypc] / Vpanropoackuii gpumuan C.-Iletep6. roc. yH-T a’3poKocM. MpUOOPOCTPOCHHUS ; COCT. A. A.

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

11.3. MeTtonuueckue ykazaHus Ui 00y4arolUXCsl O IIPOXOXKICHUIO CaMOCTOSITEIbHOM pabOoTHI.

B xoze BBINOIHEHUS CAMOCTOSTENILHON paboThl, 00yuaromuiics BEIIONHAET paboTy MO 3aJaHUIO U IIPU METOAUYECKOM PYKOBOACTBE
IpernojaBaress, Ho 0e3 ero HemoCpPeICTBEHHOTO Y4acTHsL.

Jliis o0yuaromuxcst Mo 3a04HOH GopMe 00ydeHHs, CaMOCTOsTeNIbHAsl pab0Ta MOXKET BKIIFOYATh B C€0sl KOHTPOIbHYIO paboTy.

B nponecce BBINONHEHUS CaMOCTOATENbHOH paboThl, y oOydaromierocs ¢popMupyercs LeiaecooOpa3Hoe IIaHUpOBaHHE pabouero
BPEMEHH, KOTOPOE MO3BOJSIET UM Pa3BUBATh YMEHHsS M HaBBIKM B YCBOGHHMH U CHCTEMAaTH3allMU IPHOOpeTaeMbIX 3HAHUM, oOecreduBaeT
BBICOKHIT yPOBEHb yCIIEBAEMOCTH B epUoJ| 00yUIeHHUs, TIOMOTaeT HOJIyYHTh HABBIKH ITOBBIICHHS TPO(ECCHOHAIBHOTO YPOBHSI.

MetoauueckUMI MaTepHalaMy, HAMPaBJISIOIIMH CAMOCTOSTENBHYO paboTy 00y4alOIUXCsl IBISIOTCSL:

- y‘Ie6HO-MeTO}IH‘IeCKHﬁ Marepuall 1o JUCHUIUIUHE.

11.4. Meronuueckue ykazaHUs Ui 00Oy4arOLIUXCs [0 IPOXOXKICHUIO KOHCYIIBTalUi.
Ilo n3yyaemoii AUCLMIUIMHE IPOBOAATCS CIEAYIOIINE BUAbI KOHCYJIBTALIUI:

- KoHcynbTanus nepes 3K3aMEHOM - IIPOBOJUTCS C LEIbIO:
° YTOUHEHHS OPraHH3aLHOHHBIX MOMEHTOB;
° cHUCTeMaTu3allui 3HaHUK;
° OTBETHI Ha BOIIPOCHI, BBI3BIBAIOIIUE TPYJHOCTH IPU MOATOTOBKE K SK3aMEHY.
Koncynbranust umeet GopMy JISKIHH, IOCNIe KOTOPOi MperofaBaTellb OTBEYAeT Ha BOIPOCH! 0OYYAIOIIUXCS WIN B BUAE

6ecensl B hopme "oTBeT-BOMpOC".

- Koncynsranus co cnaboycneBaroluMy 00y4JaroUMHUC - IpeiHa3HadeHa AJIs:
° JINKBUJALUK IIPOOEIIOB IPU U3yYCHUU AUCLUILIKHBI;
° Pa3bsACHEHUS CHOPHBIX BOIPOCOB U BOIPOCOB, HAUOOIIEE CIOMKHBIX [JIs U3YUEHHUS;
° 3aKpeIyIeHHs IPOIIEeHHOro MaTepuaa;
° JIMKBUJALUK aKaIeMUYCCKUX 3aJ0JKEHHOCTEH.
[IpoBoauTCS perysipHO COmIacHO rpaduKy KOHCYJIBTALI penoxasatens (He peke 1 pasa B 2 Helenn).

- KoHcynbramus 1o npoekTHOH 1 Hay4HO-HCCIIeI0BATEIBCKOM IS TeTbHOCTH 00YYarOIUXCs - HPOBOJHUTCS C LEIbIO:
° pacIIMpeHHs HAyTHOTO Kpyro30opa o0yJalomIiXcsy;
° PaCCMOTPEHHsI BOIPOCOB, HE BKIIOYEHHBIX B IPOrpaMMy H3y4aeMOM JUCIUILINHBL;
° yrIyOneHHOTo H3ydeHHs MaTepuana Kypca;
° TIOMOIIH 00y4aIOIIMCS B IOJATOTOBKE HayYHBIX CTAaTeH M JOK/IAI0B Ha KOH(pEPEHIHH;
° JIOATOTOBKH B YYaCTHIO B KOHKYPCaX M OJMMIINAAX.
IMpoBoguTCS PETyIsPpHO COITACHO TPpaHKy KOHCYNBTAlMH MpEnofaBaTeNs MM IO YCTHON JOTOBOPEHHOCTH MEXIY

O6y‘{a}0H.[PIMC}I " IIperoAaBaTciiCM.

11.5. Mertonuueckue ykazaHus [UIsl OOYYArOLIUXCS MO MPOXOXKICHUIO TEKYIIET0 KOHTPOJIS yCIEBACMOCTH.

Texymuil KOHTPOJIb yCHEBAEMOCTH INPEIyCMATPUBACT KOHTPOJIb KAayeCTBAa 3HAHMN OOYYAaIOIIUXCS, OCYIICCTBIIEMOrO B TEYCHHE
ceMecTpa C LEJbl0 OILCHMBAaHMS XOIa OCBOCHHUS IHUCLMIUTMHBL HeBbimonHeHHne TpeOOBaHWI WM MX YAaCTH IO MPOXOXKACHUIO TEKYILEro
KOHTPOJIS yCIIEBAEMOCTH NPH yCHENIHOM MPOXOKACHHN MTPOMEKYTOYHOM aTTeCTAlIA MOXKET MPUBECTH K IIOHMKEHUIO UTOTOBOM OIICHKH.

Bo3MOXHBIEC METO/IBI TEKYIIIETO KOHTPOJIS:

- YCTHBII OIIPOC Ha 3aHATHSAX;

- CHCTEMaTH4ecKas IIPOBEpKa BBHIIOJHEHHS HHANBHIYAIBHBIX U JOMAIIHHUX 33/IaHHUI;
- 3aIUTa OTYETOB MO JaGOPAaTOPHBIM PadoTaM;

- TIPOBEICHIE KOHTPOJIBHBIX paboT;

- TECTHPOBAHHE;

- KOHTPOJIb CAMOCTOSITEIILHBIX PadoT;

- IPOBEICHNE KOHTPOJIBHBIX padoT;

- JIOKJIa]] HAa HayYHOU KOH(EPCHIUH;

- HaltMCaHue HaquOﬁ CTaTbu.
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11.6. Meronuyeckue yKazaHUs U1l OOYYAIOLIHXCS MO MPOXOXKICHUIO TECTHPOBAHMSL.

Vcrionp30BaHue TECTOBHIX 3aaHHNl BO3MOXKHO KaK IPH TEKYIIEM KOHTPOJE, TaK U MPU NMPOBEACHUU IPOMEXYTOUHOH aTTeCTalnH.
TecTbl MOTYT IPOBOIUTHCS KaK B IMCBMEHHOI (hOpMe, TaK M C UCIIOIb30BaHHEM MJICKTPOHHBIX CPEICTB O0yUYCHUS.

MOXHO BBIICIUTH OCHOBHBIC YPOBHHM TECTa, B KOTOPBIX IPOBEpPKA BO3PACTACT OT KOHTPOJNS 3HAHHN (MHAMKATODP IOCTHKCHHS
KOMITCTEHIIUH - "3HaTh'") 10 NPUMEHEHHs HABBIKOB NP PELICHUH THIIOBBIX W HETHIIOBHIX 3a1a4 ((MHOUKATOPHI TOCTHKECHHS KOMIICTCHIIUH -
"ymets" 1 "BnageTh"):

- [lepBEIii ypOBEHB - y3HaBaHHE paHee H3yYCHHOTO MaTepuana;

- BTopoii ypoBeHb - penpOoIyKTHBHEIN - B 3aJaHUSX HE COICPIKUTCS MaTepHaa Ul OTBETa MU JKe ero U3BJICUECHHE TpeOyeT He
TOJIBKO 3aIIOMUHAHMS MaTepuaia, HO U €ro IOHUMaHUs (IIOCTaHOBKA, KOHCTPYKTUBHBIN TECT, THIIOBAs 3a/1a4a);

- TpeTI/[ﬁ YPOBEHb - HETUIIOBBIC 3ada4dun TIOBBIIICHHOM CJIO)KHOCTH, IJIsI KOTOPBIX TpeGyeTc;{ CaMOCTOATCIIPHOC HaXOXICHUC
METOZIOB PEIICHNS;

- CMemaHHbIi - HCIONBb30BAaHME JIIEMEHTOB BCEX TPEX YPOBHEH AN NPOBEPKH pa3HbIX WHAUKATOPOB JOCTHKEHHUS
KOMITETECHITHH.

Kputepun omeHku TecToBBIX pabor Oasupyrorcs Ha 100-06ampHoii mxane comtacHo MJIO I'VAIL. CMK 2.77 "IlonoxeHue o
MOZYJIFHO-PEHTHHIOBOI CHCTEMEe OIIEHKH KadecTBa y4eOHOH pabortel crymeHToB B ['VAII" (momycTHMoO NpHMEHEHHE JII0O0ro
KOJIMYECTBEHHOTO TI0KA3aTels OLEHKH ¢ puBeAcHUEeM ero K 100-porieHTHOH HIKae):

- MeHee 55 - "He 3a4TeHO" Wiu "HeyIOoBIETBOPUTENLHO" (2);
- 0T 55 10 69 - "3aureHo" wnm "ynosneTBoputenbHo" (3);
- ot 70 no 84 - "3aureHo" wim "xopormo" (4);

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

11.7. Metonn4ueckre yka3zanus st 00yqaloIMXCs 1O MPOXOKACHUIO TPOMEXKYTOUHOM aTTeCTallHH.
IIpoMexyToYHasT aTTecTaiys OOYJaroIIUXCs MPEAyCMaTpPUBACT OICHUBAHWE IPOMEKYTOYHBIX W OKOHYATEIBHBIX PE3yJIBTaTOB
oOydenust mo aucuuinae. OHa BKITIOYaeT B ce0s:
- 3K3aMeH — (hopMa OLCHKU 3HAHHM, MOMYYECHHBIX OOyJaloOMUMCs B MPOIECCE M3YUCHHsS BCEH AMCHUIUIMHBI WA €€ YacTH,
HAaBBIKOB CaMOCTOSITENILHOM paboThI, CIIOCOOHOCTH MPUMEHSTh WX JUIS PEIICHUS NPAKTHYCCKHX 3a1ad. DK3aMeH, KaK MPaBUIIo,
NPOBOAMTCS B TIEPHOJ OK3aMCHAIIMOHHOW CECCMM M 3aBEpIIAeTCs aTTeCTAlMOHHON OueHkod "omimuHO", "Xopomo",

"yroBneTBopuTeNsHO", "

HEYIOBIETBOPHUTEILHO" .
- nuddepeHIupoBaHHBIA 3a4eT — 3T0 (GopMa OLEHKH 3HAHUH, MOIYYEHHBIX O0y4aromUMCs NPU H3yYCHUH AUCHUILIMHBI, IPU
BBIIIOJIHEHUH KypPCOBBIX IMPOEKTOB, KypCOBBIX PaboOT, HAYYHO-HCCIEI0BATEIbCKUX PAOOT U MPOXOXKACHUHU IPAKTUK C aTTE€CTAOHHON

non non non

OLIeHKOH "oTInuHO", "Xoporo", "yI0BIeTBOPUTENILHO", "HEYAOBIETBOPUTENEHO".
DK3aMeH IIPOBOJUTCS B OMHOM U3 CleIyoIux Gopm:
- B IICBMEHHOMH opMe B BUJIE TeCTa
B cnyuae nucTaHIMOHHOM (POpMBI MPOMEKYTOUHOM aTTeCTalMd, K3aMeH IPOBOAUTCSA B BUJAE TeCTa C IIPUMEHEHUEM CPEICTB
3NIEKTPOHHOIO 00yYEHHUS.
JuddepeHnnpoBaHHbIi 3a4€T IPOBOAMUTCS B OHON U3 cienyromux Gopm:
- B IICbMEHHOM (opMe B BUJIE TeCTa
B cimydae aucTaHIMOHHON (OPMBI IPOMENKYTOUHOW arTecTanud, AuQGepeHIpoBaHHbIH 3a4eT NMPOBOAUTCS B BHJE TecTa C

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

Jlata BHeceHust
M3MeHEeHHUi 1
JIOTIOJTHEHMIA.

IMoanuch, BHECIIErO

HU3MCHCHUA

Conepixxanue U3MeHeHHil M 10TOTHeHU I

Jara u Ne
NMPOTOKOJIA
3acefaHus

Kadeapbl

MMoanuck
3aB.

kadenpoii
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