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AHHOTAIUA

Jucnunimaa "®um3uka" BXOOUT B 00pa30BaTENbHYIO IIPOrpaMMy BBICHIEr0 OOpa3oBaHHMSA II0 HAIPABICHHIO IOITOTOBKH/
cnerpansHocT  09.03.01 "MHbopmatnka W BBYHCINTENbHas TexHHKA" HampasiaeHHocTn "IIporpammHoe obecredeHne CpencTs
BBIYMCIIUTEIIFHOM TEXHHKM U aBTOMATH3MPOBaHHBIX cucteM". J[lucrmmumua peanusyercs Kadenpoil npukiagHod MaTeMaTHKH,
nH(OpMaTHKH U HH(POPMAIIMOHHBIX TaAMOXEHHBIX TexHoaorui (Kadenpoii 2).

JlucuuniiHa HanesleHa Ha opMUpOBaHUE y BRITYCKHUKA CIISTYIOIIX KOMIIETCHIINIL:

OIIK-1 "CrocoOeH NpUMEHATh €CTECTBCHHOHAyYHBIC W OOLICHH)KCHEPHBIE 3HAHUS, METOABI MAaTEeMaTHYECKOTO aHalW3a U

MOJICJIMPOBAHUS, TEOPETHYECKOTO M AKCIIEPHUMEHTAIBHOTO HCCIEA0BAaHNS B IPO(ECCHOHATBHON e TSIBHOCTH"

CoznepkaHue IUCIMIUIMHBI OXBaThIBAaeT KPYI BOIPOCOB, CBS3aHHBIX C Hambonee OOIMMMH 3aKOHAMHM HPHPOABI, MaTepuel, ee
CTPYKTYpOH U JBHXKEHUEM.

[IpenonaBanne AMCUMIUIMHBI IIPEXyCMaTPHBACT cilemyromue (OpMBl OpraHHM3alUM Y4eOHOTO Tpollecca: JICKIHMH, NPAKTHYECKHe
3aHATHS, JaOOpaTOpHEIE pabOTHI, CAMOCTOATENbHAS Pab0oTa 00YJAIOIIEToCs, KOHCYIBTALIH.

[IporpaMMo#i IUCHMIUIMHEI NPEXYyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPONS: TEKYIIMH KOHTPONIb YCIIEBAEMOCTH, IPOMEXYTOYHAS
arrectanus B popme 3Kk3aMeHa.

O6mas Tpy10eMKOCTh OCBOSHUS AUCIMIUIMHBI COCTABIAET 7 3a4eTHBIX eANHMI, 252 Jaca.

SI3bIK 00y4EHUSI TTO AUCIHILUIHHE "PpycCKuii”.



1. [TepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00yUeHUS MO IUCIUIJINHE

1.1. Ilenn npenofgaBaHus JUCHUILIUHBIL

- M3y4eHHE OCHOBHBIX (M3MYECKHX SBICHUI, (yHAAMEHTAJIbHBIX IOHSATUH, 3aKOHOB M TEOPHH KJIACCHYECKOH M COBPEMEHHOM
(HU3MKY; - pa3BUTHE Y CTYJCHTOB OOIIEro (GpU3MYECKOr0o MHPOBO33PEHHs, (PU3MUECKOr0 M HAYYHOTO MBILUICHHUS; - Pa3BUTUE y CTYICHTOB
YMEHUS BHUJETh E€CTECTBEHHOHAYYHOE COZAEpKaHWEe IPoOieM, BO3ZHUKAIOMIMX B INPAKTUYECKOH JesTenbHOCTH OakalaBpa; - CO3LaHUE
(yHIaMeHTanbHOM 0a3bl Ul TEOpPEeTUYECKOll MOArOTOBKHM OakalaBpa IO HAlpaBIICHUIO HMOArOTOBKU «lH(opMmaTuka U BEIYUCIHTENIbHAS
TeXHMKa», HEOOXOAUMOH Ui OCyIIeCTBICHHUS IPO(PECCUOHAIBHON NeATeIbHOCTH B 001aCTU MaTeMaTHYECKOr0 MOZEIUPOBAHUS IPOIIECCOB

1 00BEKTOB, IPOBEICHH HAOMIOCHUH, U3MEPEHU, SKCIIEPIMEHTOB U aHAJIN3a [OJIyYCHHbIX JaHHbIX.
1.2. lucuMIuiiHa BXOJHT B COCTaB 00s3aTeNIbHON YacTH 00pa30BaTeIbHOM porpaMMBl BeIcIIero oopasosanus (naiee — OI1 BO).

1.3. IlepeyeHs MIaHAPYEMBIX PE3yIBTaTOB 00YyUYEHUS IO JUCLUIUINHE, COOTHECCHHBIX C IUNITAaHUPYEMBIMH pe3yisraraMu ocBoeHus OI1
BO.
B pesynsrare u3ydeHHS AMCHMIUIMHBI OOydYaromuics MODKEH o0NajgaTh CIHSAYIOIIMMH KOMIICTCHIMSIMH WM HX YacCTSAMH.

Komnerenmun u UHAUKATOPBI UX JOCTHIKCHUSA ITPUBCACHBI B Ta6HI/IHC 1.

Tabmuma 1 — [TepeueHp KOMIIETCHIMI U HHIUKATOPOB HX IOCTHKCHUS

Kareropus (rpynmna) Kon 1 HanMeHoBaHHe HHAMKATOPA
Koa u HanmMeHOBaHHe KOMIETeHIUH
KOMIIeTeHIUU JOCTUKEHUS KOMIIeTeHIUU

Oobmenpodeccuonanpubie  OIIK-1 CniocobeH npumensTh ecrectBeHHOHay4YHble 1 OITK-1.3.1. 3HaTh OCHOBBI MAaTeMaTHKH,
KOMIETEeHINH OOLIEHHKCHEPHBIC 3HAHUS, METOJbI MATEMAaTH4eCKOr0 (DU3HMKH,  BBHIYMCIUTEIBHOH  TEXHHKH U
aHalM3a W  MOJACIHMPOBAHUS, TEOPETUYECKOTO M IPOrPaMMHUPOBAHUS
9KCIIEPUMEHTAIBHOTO HCCIIeIOBaHUS B OIIK-1.YV.1. VYmerp pemarb cTaHJapTHbIC
npodeCcCHOHANBEHON JIEITeNbHOCTH npodeccHOHANIbHbIE 331a4M C NMPUMCHEHUEM

€CTECTBEHHOHAYYHBIX M OOIIe-WHKEHEPHBIX
3HAHHUH, METOAOB MAaTeMaTH4ECKOTO aHajH3a
U MOJIETTHPOBAHHS

OIIK-1.B.1. Biagets HaBBIKAMH
TEOPETHYECKOTO U IKCIEPUMEHTAIEHOIO
HCCIIeJOBaHUsI 00BEKTOB NPodeccHOHAIBHOI

JACATCIBHOCTHU

2. MecTo tucuumuInHbl B cTpykType OIl

JucuuniiHa 6a3upyeTcs Ha OOMNX 3HAHUAX U SPYIULIUH 00yJaOIIIXCs.
3HaHMSA, MONYYCHHBIC MPU W3YYCHHH MarepHana NaHHOH JUCHUIUIMHBI, MMEIOT KaK CaMOCTOSATEIBHOE 3HA4YCHHE, TaK U MOTYT
HCIIOB30BAThCS IPU U3YYECHHUU IPYTHUX AUCHUILIIHH:

- 9HeKTp0TEXHI/IKa

3. O0beM B TPYR0EMKOCTh M CIUILTHHBI
Jannbie 00 00meM o0beMe TUCHHUILTHHBI, TPYAOEMKOCTH OTAEIbHBIX BHIOB YYeOHOH paboThl MO AMCIMIUIMHE (M pachpeaeieHue
9TOH TPYAOEMKOCTH 110 CEMECTpPaM) MPEICTaBICHbI B TAOIHIIE 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTD AUCIUITITHHBI

TpynoemkocTh 1o

Bup y4e6Hoii padoThI Bceero ceMecTpaM
1 2
O0uast Tpy10eMKoOCTh AucuuniIunbl, 3E/4ac. 7/252 4/144 3/108
U3 HUX YaCOB MPAKTHYeCKOi MOAT0TOBKH 0 0 0
AyauTOpHbIE 3aHATHS, BCEIro Yac. 24 12 12
B TOM YHCJIE:
- nexuuu (JI), gac. 8 4 4



Buna yue6noii pa6otsl

- mpaktuyeckue/cemunapckue 3ansatus (113, C3), gac.
- nmaboparopusie padots (JIP), gac.
- KypcoBoii mpoext/pabota (KII, KP), yac.

DK3aMeH, Jac.

Camocrositenbaas padora (CPC), Bcero uac.

TpynoemkocThb no

Beero cemMecTpam
1 2
8 4 4

219 132 87

Buja npome:xkyTouHoii arrectanun: 3adeT, Audd. 3adet, sx3amed (3ader, Judd. 3au, Judd. Jdudd. 3au. Oks.

IK3.)

4. Conep:xaHue TUCHUNIUHBI

3a4.,9K3.

4.1. PacnipeneneHne TpyTOEMKOCTH TUCIHUILUIMHEL IO pa3eiaM U BHIaM 3aHATHIL.

Pa3yernsl, TeMbI AUCIUILIMHBI U HX TPYIOEMKOCTh IPUBEACHBI B TA0IHIE 3.

Tabnuua 3 — Pa3aesbl, TeMbl JUCHUILTHHBL, X TPYI0EMKOCTh

Pasneiibl, TeMbI JHCIHILTHHBI

Cemectp 1

Paznen 1. ®usnyeckre OCHOBBI KJIACCHYECKON M PEIISITUBUCTCKON MEXaHUKH
Tema 1.1. Mexanuka. Kuaemartuka u quHaMuka. Mexanndeckas paboTa u 3Heprust
Tema 1.2. KonebaHust 1 BOJTHBI

Tema 1.3. dusndeckue OCHOBBI PEITUBUCTCKOM MeXaHUKH. DineMeHTs CTO

I3 KII/

Jlexkmumn, JIP CPC
(C3), KP

qac. yac. yac.
qac. qac.

Paznen 2. OCHOBEI KJIACCHYECKOI MOJIEKYIISIPHON CTaTUCTHYECKOH (DM3UKH U TePMOANHAMUKH 1 1 0 0 40

Tema 2.1. OCHOBBI KJTaCCUYECKOH CTaTUCTUUECKON MOJIEKYIIIPHOU QU3HKU

Tema 2.2. OcHOBBI TEPMOAUHAMUKU

Paznen 3. DnexrpuyecTBO
Tema 3.1. DnexTpocTaTka B BAKyyMe U BELIECTBE

Tema 3.2. 3aKOHBI TIOCTOSHHOTO TOKA
HUroro B cemectpe:
Cemectp 2

Pasgen 4. MaruutHoe moiie

Tema 4.1. MaraurocTaruka B BaKyyMe B BEIICCTBE
Tema 4.2. MarauToguHaMHAKa

Tema 4.3. DnekTpoMarauTHas! HHIYKITHS

Tewma 4.4. YpaBHeHnus: Makcgesia

Pazgen 5. Onrrka
Tema 5.1. BonHOoBast onTuka

Tema 5.2. KBaHTOBas OnTHKA

Pa3znen 6. KBaHTOBasi MeXaHUKa U siiepHAst (HH3HKA

Tema 6.1. Bonnusl ne-bpoiins. Ypasuenue llpenunrepa

Tema 6.2. AToM BoZOpo/ia B KBAHTOBOI MeXaHHUKe

Tema 6.3. KBaHTOBbIE CTAaTUCTUKH. DJIEKTPOHBI B KPUCTAILIAX

Tema 6.4. OcHOBBI HU3MKK aTOMHOTO 51/Ipa. DNEMEHTAPHBIC YaCTULIBI

Pazmen 7. Wepapxust crpykryp wMmarepuu. OBomtonusi Bcenennoit. Ilonsrne
COBPEMEHHOH (QM3HUKU U acTpOU3UKU
Tema 7.1. Wepapxusi cTpykTyp Marepuu. OBomtonusi Bcenennoil. [lonsarne

COBPEMEHHOH (QM3HKU U acTpOU3UKU

Hroro B cemectpe:

o mpobiemax 1 0 0 0 7

0 mnpobiemax

HTroro: 8 8 8

(=)

219



IMpakTHyeckasi MOArOTOBKA 3aKJIIOYACTCSl B HEIIOCPEACTBEHHOM BBINOIHEHUH O0YYaIOIIUMUCS ONPENSNICHHBIX TPYAOBBIX (YHKIHMIL,

CBSI3aHHBIX ¢ Oyay1el npodecCHOHaNbHOH AeSTENbHOCTHIO.

4.2. ConeprkaHue pas3aesioB U TEM JCKIIMOHHBIX 3aHSATHH.

CopneprxaHue pa3aesioB U TEM JICKIIMOHHBIX 3aHATHI NPUBEICHO B Tabnuie 4.

Tabnuna 4 — ConepikaHue pa3aesioB U TEM JCKIIMOHHOTO UK

Homep
Ha3BaHmue u coaep:kaHue pa3/ieJioB H TeM JEKIHOHHBIX 3aHATHH
pa3nena

1 Du3nyecKre 0CHOBBI KIACCHYECKOH U PEIATUBUCTCKON MEXaHUKU
Tema 1.1. Mexanuka. KnHematuka U quHaMuka. Mexanndeckast pabota U SHEprus
Kunemarnka moOCTymarenbHOTO W BPAINATEIbHOTO JBIKEHUA. I[lepemMeHHOe mBIDKeHHMEe. MOMEHT uHepnuH. JIMHamuKa
MOCTYMATENbHOTO M BPAIIATeTbHOTO ABIDKEHHS. MexaHudeckas pabora W MoIIHOCTh. KuHermueckas sHeprus. [oms cwmi.
KoHcepBaTuBHBIE M AWCCHIATHBHBIC CHIJIBL YCIIOBHE INOTEHIHAIPHOCTH IIOTA CHJI. 3aMKHYThIe M HE3aMKHYTHIE CHCTEMEL.
Iotenmuanbaast 3Heprus cucTeMbl. CBsI3b MEXTy MOTEHIIHAIBHON YHEepTruei U I10JIeM KOHCEPBATUBHBIX CHII. 3aKOH COXPaHEHHUS
MexaHnaeckoi sHepruu. CucteMsl etuHNUL. KuHeTHIeckas SHEPTUsl BPAIIAIOMIErocst TBEPIOTO Tela
Tema 1.2. Kone6Gauns 1 BOJIHEI
lapmMoHMYecKHit M aHTapMOHMYECKUH OCIHILIATOpP (MaTeMaTHYeCKHMH MasTHHK, (U3MYeCKHH MasTHHK, KOJIEOaHWsS MOJ
neiicTBueM ympyroi cuibl). CrioxkeHne koieOaHWid. DU3HMYECKUIl CMBICT CIEKTPajbHOTO pasnokeHus. duddepeHunansHoe
ypaBHeHHe konebanmid. CBOOOIHBIE, 3aTyXaomue KoiaeOanns. BeiHyxaeHHble konebanus. Pesonanc. Kunemarnka BOJTHOBBIX
nporieccoB (IUIOckHe M cdepudeckre BONHBI). BomnoBoe ypaBHeHwe. [IpumHIum cyneprosunun. DHeprust BOMHEBL [loTox
sHeprud. VIHTeHCHBHOCTD BOJHBL Crosiyast BoHA. 3BYK. OCHOBHBIC XapaKTEPUCTUKH 3BYKOBOIl BONHBL. D¢ dekt Jomnepa mis
3BYKOBBIX BOJIH.
Tema 1.3. dusnueckue 0CHOBBI peNIITUBUCTCKOIM MexaHuku. DnemeHTsl CTO
Mpuanun otHocutensHOocTH [amuies, mpeoOpasoBanust [ammmest. ITocTynmaTel cHelUaNbHOH TEOPUM OTHOCHTENBHOCTH.
IpeoGpa3zosannst Jlopenna u crneacTBust n3 HUX. OCHOBBI DPENSITHBUCTCKOM MeXaHMKH. MHTepBan, ero WHBapHAaHTHOCTb.
PenstuBucrcknii uMmynsc. OCHOBHOE ypaBHEHHE PEIISITUBUCTCKON JUHAMHKH. KuHeTHdeckas SHEprust peNsTUBHCTCKON
yacTunsl. CBsi3b Macchl M SHeprud. CBs3p MeXmy SHeprued M umiyibcoM dacTuubl. OCHOBHBIE nzaew oOmieil Teopun

OTHOCUTCIIPHOCTH

2 OCHOBBI KJTACCHYECKON MOJIEKYJIAPHOI CTaTHCTHYECKOH (DU3UKU U TEPMOJHHAMUKH
Tema 2.1. OCHOBBI KITACCHYECKON CTaTUCTHYECKOH MOJNEKYISPHOH HH3HKH
WneanpHblit Ta3 (ypaBHEHHE COCTOSHHMS, BHYTPEHHS SHEPIHs, TEIUNIOEMKOCTH, ypaBHEHHE aanabaTel, paboTa MpH Pa3IMIHBIX
nporeccax,). Pactpenenenns Makcemra. CKOpOCTH TEIUIOBOTO JBIKEHHUS MoIeKyl. CpenHsst KHHeTHIeCKast SHePTUsl MOJIEKYII.
OcHOBHOE ypaBHEHHE KHHETHYECKOH TEOpHMH WAealbHBIX ra3oB. Pacmpenenennme bBombinvana. SBaeHnst mepeHoca,
KHHETUYECKHUE SIBICHNUS.
Tema 2.2. OCHOBBI TEPMOTUHAMUKHI
TepmonnHamuueckue coctosHus M mporecchl. [loratne ¢yHKIMH cocTosHUA. BHyTpeHHss sHeprus. KoandecTBO TEIUIOTEHI
Pa6ota Tena npu n3mMeHeHnu ero oobema. [lepBoe Havano TepmMoguHaMuKH. TeMmeparypa n BHYTPEHHSS SHEPTHS Kak (yHKIUST
cocrostHUA. TemmoemkocTb. DHTponusa. Bropoe m Tperse Hauama TepmommHamukd. Teopemsl KapHo. 3akoH Bo3pacTaHUS

sHTporuu. [Topsnok u 6ecniopsiok B mpupone. TepmoanHamudeckue GyHKIu. Pa3oBble paBHOBECHS U IIPEBPAILCHUSL.

3 DJIEKTPHUYECTBO
Tema 3.1. DnexTpocTaTKa B BaKyyMe H BELIECTBE
OnexTpocTaTHKa B BaKyyMe. 3aKOH COXpaHEHMs 3JIeKTpudeckoro 3apspa. 3akoH Kymona. Cuctems! emunun. Ilpunimmn
cyneprno3uruu. CHCTEMBI 3apsHKEHHBIX 9acTUIl. DJIEKTpUYecKuil aumnons. PaGota cun anexrpocrarndeckoro mnoist. Teopema o
LOUPKYJISIIUA  BEKTOpa HANPSKCHHOCTU. HOTCHL[I/IaJ'IBHOCTL JJICKTPOCTATUYCCKOIO I10JIA. Hapr{)KeHHOCTI: n TOTCHIHAJI
3NIEKTPOCTATUYECKOTO MOJA. CBA3b MEXTy HUMH. Teopema ['aycca i sieKTpocTaTHUeckoro Iois B Bakyyme. [IpumeHenue
TeopeMbl [aycca k pacdery moned. DIEKTPOCTaTMKAa B BEIIECTBE. TUIBI IUIIEKTPUKOB. [lomspu3amms AUAIEKTPUKOB.
CBoOOIHBIC M CBA3aHHbBIC 3apsibl. Judnekrpuyeckas BOCIPUUMYHUBOCTD. [IMAIEKTpUYECcKas NPOHUIAEMOCTh. DJIEKTPUIECKOe
cMmemenre (nHmyknus). Teopema [aycca Ais IEKTpPHUYECKOrO MONSA B JMAICKTPUKE. YCIOBHS HAa TpaHMIE pasfena JBYX
JIUANeKTpukoB. Ilone BHYTpHM NpOBOIHHMKA W Yy ero moBepxHocTH. OOmias 3ajgadya dJIEKTPOCTATUKU. OIEKTPOSMKOCTh
npoBoaHuKa. KoHIeHCaTOphl. DHEPrus CHCTEMBI IEKTPUYECKUX 3apsiioB. DHEPrus 3apsDKEHHOTO NMpoBogHHKA. OObeMHas
IUIOTHOCTh SHEPTHHU IEKTPUIECKOTO TOJISL.
Tema 3.2. 3aKOHBI TOCTOSIHHOTO TOKA
YCnoBUs CYIIECTBOBAaHMS IEKTPHUUECKOTO TOKA. YpaBHEHHE HENPEPHIBHOCTH. DJIEKTPOABIDKYIIAs cuia. HemoreHnmambHOCTH
oM CTOPOHHMX cuil. 3akoHbl OMa u J[xoynsa-Jlenna B unTerpansHoil u nuddepenuansHoil popmax. Pacyer pa3BeTBIEHHBIX

3IEKTPUYECKUX IeTIer



Homep
pa3gena

4

Ha3Banue n colepkaHu€e pa3ieioB U TEM JIEKIHIHOHHBIX 3aHATHI

MarnuTtHoe moje
Tema 4.1. Maraurocrarnka B BaKyyMe U BEIIECTBE
MaruauTtHOe mose CTalroHapHBIX TOKOB. MarauTocraruka B BemecTBe. HamarundeHHoCTh. MoseKynsspHble TOKA. MarauTHas
BOCIIPUMMYHMBOCTh. MAarHuTHasi TNPOHULIAEMOCTh. HanpsyKeHHOCTh MarHUTHOTO TOJs. JlMaMarHeTHKH, NapaMarHeTHKH,
(deppomarneruku. Teopema 0 NUPKYJISAIMHA BEKTOpa HAMPSHKCHHOCTH MArHUTHOTO TMOJIS (MHTErpaibHas u JuddepeHianbHas
(hopmbl). YCIIOBHS HAa TPAHHUIIE IBYX MArHETHKOB
Tema 4.2. MarHuTOQUHAMUKA
JIBrmxeHne 3apspKeHHBIX YacTHIl B MarHUTHOM Tione. Cra Ammiepa
Tema 4.3. DnekTpoMarHuTHasI HHIYKIIAS
3akon ®apanmes. Ilpasuno Jlenma. Camomnaykumsa. WuamykTuBHOCTh. B3ammHas wHaykuus. B3anmHas WHIYKTHBHOCTB.
OO0beMHast IUIOTHOCTh SHEPTHH MArHUTHOTO OIS
Tema 4.4. YpaBHenust Makcsemna
BuxpeBoe snexrpuueckoe moie. Tok cmenienns. Cucrema ypaBHeHHiT MakcBemia. MarepuanbHbie ypaBHeHUs. BomHOBOe

YpaBHCHHUE. CaoiicTBa DJICKTPOMAariuTHBIX BOJIH

Ontuka

Tema 5.1. BonHoBas ontuka

OtpaxeHue u npenomieHue ceera. Onrudeckoe usobpaxenue. [Ipunnun depma. UaTepdepenuus csera. KorepeHTHOCTH 1
MOHOXpoMaruuHOCTh. Judpakius ceera. [Tpunnun [oiirenca-®dpenens. Meron 3on Openenst. Audpakuus Opaynrodepa Ha
menu u audpaxkuronnoit peuerke. [onorpaguu. EcrecTBeHHBIN U NONSpU30BaHHBIN CBET. 3akoH Mantoca. [Tonspuszanus cBera
IpU OTpaKeHUM M IpesoMsieHHnH. 3axkoH bproctepa. JIBoitHoe mydenpenomienue. HopmanbHas M aHOManbHas JUCHEpCHUs.
®azoBas u rpynmnosas ckopoct. @opmyna Panes. DnemenTs! Oyphe - ONTHKU

Tema 5.2. KBaHTOBast onTHKA

TeruoBoe m3nmydenue ten. 3akoH Kupxroda. 3akoHbl n3mydeHust abCONMIOTHO YepHOTro Tena. KaHToBas rumoresa u opmyna
IInanka. KBanroBas ontuka. @oroaddext, onbitel Cronerosa. @otonsl. JlaBneHue csera. KopmyckyasipHO-BOJIHOBOH Ayainu3m

s ceeta. D dext Komnrona

KBanTOBast MexaHHKa U siiepHast pU3UKa
Tema 6.1. Bonnsl ne-bpoiins. Ypasuenue Llpeaunrepa
KopryckyssipHo-BosiHOBOM ayanu3m Mukpodactui. [unoresa ne-bpoitns. ®as3oBast u rpymmoBasi CKOpoCcTH BOJH je-bpoitns.
CraTtucTH4ecKoe HCTOJIKOBaHUE BOJH Jie bpoitnst. [Tpunnun Heonpenenennoctu [elizendepra. BonHoBast GpyHKIus, ee OCHOBHBIC
cBolicTBa. Omneparopsl (U3HMYeCKUX BeIMYUH. BpemeHHoe ¥ cranuoHapHOe ypaBHeHue llIpenuHrepa, KBaHTOBBIE COCTOSTHUSL.
KpanroBele ypaBHeHusa ABwmxeHus. CBoOomHas wactuna. Yactuna B OeCKOHEYHOM MOTeHIMaNbHOM siMe. KBaHTOBBIH
ocuuiatop. Hynesast sHeprus, HyneBble koneOaHus. IIpoxoskaeHue uacTHIBI uepe3 NMOTeHUUANbHBIN Oapbep. TyHHEIbHBIH
¢ dext
Tema 6.2. AToM BoOpo/ia B KBAHTOBOI MEXaHUKE
Teopuss bopa. Onbitel @panka u I'epua. Atom Bomopozna B KBaHTOBOM Mexanuke. KeanroBble umcna. ITpunnun Ilaymw.
OObscHeHHe nepuoauyeckod cucrteMsl anemenTos M. 1. Menneneepa. DHepreTuueckuil ciekTp aroMoB u Moiekyi. Ilpupona
XMMHYECKOil cBs3U. VIHAynupoBaHHbIE U CIIOHTaHHbIE Hepexonbl. Koadduiments! Diinmreiina. CBoiicTBa MHIYLIMPOBAHHOTO
u3nyueHus. MHBepcHas 3aceleHHOCTh ypoBHell. YcuneHue uznyuenus. IIpunnun padots! nazepa. Tumel nasepos. CBoiicTBa
JIA3€PHOI0 U3JIy4YEHHUs.
Tema 6.3. KBaHTOBBIE CTATUCTUKU. DIIEKTPOHBI B KpUCTAILIAX
Knaccudeckast craructuka MakcBemna-bonbrmana. KsantoBble cratuctuku ®@epmu-upaka u bose-DifHmTelina. CpaBHeHHe
pa3nu4HbIX cTaTUCTUK. Pacnpenenenue ®epmu-/lupaka 1 SIEKTPOHHOIO rasza. DNEKTPOHBI B KpucTawiax. DHeprus depmu,
BBIPOXK/ICHHBII U HEBBIPOXK/ICHHBIH 3JI€KTPOHHBIN ra3. DIeKTPOHHAS TEII0eMKOCTb. TelIoeMKoCTh KPUCTAIUINUECKON PeIIeTKH.
Knaccnueckas teopust, Teopust DitHireiiHa u Jlebas. @ononsl. OCHOBBI 30HHOH T€OpHH TBEpIOro Tena. [loronienue ceera.
Tema 6.4. OcHOBBI (H)M3UKU ATOMHOTO sIpa. DJIeMEHTapHbIe YaCTULIBI
Crpoenue atoMHbIX snep. Hyknonsl. JlegexT Macchl U 3HEprus cBs3M sAApa. PagnoakTuBHOCTE. DneMeHTapHbIe yacTHIBL. VX

K1accuUKaIys U B3auMHas IIpeBpaiaeMocTs. UeTslpe THIa GyHIaMEHTalbHbIX B3auMoaeiicTBuil. Ksapku

Hepapxus cTpykryp Marepuu. DBomorus Beenennoi. [Tonstie o mpobnemax coBpeMEHHON GU3NKH U acTPOPH3NKU
Tema 7.1. Uepapxust cTpykTyp Matepuu. DBontorus Beenennoi. [Tonstie o mpodiiemax coBpeMeHHON QU3UKH U aCTPOPUIUKH
HUepapxust ctpykryp Marepuu. Kocmonorndeckue ypaBHeHus. DBoirouus BcenenHoil. PenmkroBoe manydenue. [lonsitue 06

OCHOBHBIX ITPo0OIeMax cOBpeMeHHOH (u3uku n actpodm3nku. Ousndeckas KapTHHA MUPa Kak Guiocodckas KaTeropus

4.3. IIpaktuyeckue (CeMHHApPCKUE) 3aHATHS



TeMbl IPAKTUUECKUX 3aHATUN U UX TPYJOEMKOCTb IIPUBE/IEHBI B

Tabmuma 5 — IIpakTHyeckue 3aHATUS U UX TPYAOEMKOCTb

Ne

n/n

Ne

n/m

Taduuie 5.

Dopmbl
TeMbl NPAKTHYECKUX 3aHATUI NPaKTHYECKHUX
3aHATHIH
Cemectp 1
Kunemarrka U IMHaMHKA MaTepPUATbHOM TOYKHU MOCTYIATEb- Pemenune
HOTO M BpAIIATEIbHOTO IBWKCHHS. 3aKOHBI COXPAaHEHHS B CHTYalMOHHBIX
MexaHuKe. [[MHaMuKa BpalaTenbHOTO IBHKCHUS 3ama4y
MonekyasipHO-KHHETHIE CKast Teopusl. OmnpeneneHue Pemenne
rmapaMeTpbl COCTOSHHS HIeanbHOro rasa. IIpiMeHeHHe CHTYyallMlOHHBIX
3aKOHOB TEPMOJMHAMUKH ISl PEIICHUS MIPAKTHIECKHUX 3a1ad 3amay
OCHOBHBIE TOHATHUS IEKTPOCTATUKHU. PacueT anmekrpudyeckux Pemenue
moyeil  pacmpeneleHHoro  3apsga. leopema  laycca. cHUTyallMOHHBIX
Konnencaropst 3a7a4
3aKkoHBl  MOCTOSHHOTO  JNIEKTPUYECKOro  TOKa.  Pacuer Pemenne
ANMEKTPUICCKUX Liereit CHTYallMOHHBIX
3ama4y
Cemectp 2
XapakTepUCTUKU MArHUTHOTO TOJISI. DHEpPrus MarHUTHOTO Pemenue
oJIs1. CUTYaLlMOHHBIX
3amau
SIBneHue OSJEKTPOMAarHUTHON uWHAYKIMU. JleWcTBHE CHIIBI Pemenue
JlopeH1a u cuiIbl AMIiepa Ha 3apshKEHHBIC YaCTHIIbI CHTYaIMOHHBIX
3ama4y
3aKoHbI IIPEIOMIIEHUS U OTpaxkeHus cBeTa. JInn3el. BonHoBas Pemenne
OIITHKA CHUTYallHOHHBIX
3amay
CrpoeHue aTOMHOTO siipa. SlaepHblie peakuuu Pewmenue
CUTYaLlMOHHBIX
3a1a4
Bcero
4.4. JJabopaTopHBbIE 3aHATUSL
TeMsbl 1a0OPaTOPHBIX 3aHATHH U UX TPYLOEMKOCTh IPUBEICHBI B Ta0OIHIIE 6.
Tabnuia 6 — JIJaGopaTopHbIe 3aHATHS U X TPYIOEMKOCTh
HaumeHoBaHue J1aGopaTopHbIX padoT
Cemecrp 1
Maremaruueckuil u 000poTHbIH MasTHUK. MasTHuK O6epbeka
W3ydeHne pe3oHaHCa B AEKTPUIECKOM KOJIeOaTeNbHOM KOHTYpE.
Cemectp 2

OnpeaeneHI/Ie FOpPBOHTaJILHOﬁ COCTaBISIONIECH HarpsKEHHOCTU MAarHuTHOI'O

nonst 3eMIM, OJEeKTPUYECKOW IOCTOSHHOH CHCTEMBbI

OJICKTPOMArHUTHBIX BOJIH B BaKyyMe€.

HpOHCCCBI YCTaHOBJICHUS TOKA IIPU 3apAAKE U PA3PAAKE KOHACHC
8

CU u

CKOPOCTH

aropa.

TpynoeMKocTb, NPAKTHYECKOMH

qac.

TpynoeMKkocTb, NMPAKTHYECKOMH

qac.

W3 Hux

NMOATOTOBKH,

qac.

M3 Hnx

MMOATOTOBKH,

qac.

Ne
pasnena

JMCHUILIHHBI

Ne
pa3nena

U CHUILTHHBI



W3 Hux

Ne
Ne TpyroeMKoCTh, NPaKTH4YECKOMH
HaunmenoBanue 1a00paTopHbIX padoT pa3aesa
n/n qac. MOATOTOBKH,
JUCHUTLTHHBI
yac.
Bceero 8 0

4.5. KypcoBoe IpoeKTUpOBaHKE/BEIIIOITHEHNE KypCOBOH paboThI

V4eOHBIM IIITaHOM HE TPEXyCMOTPEHO.

4.6. CamocTosTenpHas paboTa 00yJarOIIIXCs

Buner camocTosiTensHOM pabOTHI U €€ TPYAOEMKOCTh IPUBEACHBI B Ta0IHIE 7.

Tabmuna 7 — Buabl caMoCTOsATEIbHOM paboThI M €€ TPYIOEMKOCTh
. Bcero, Cemectp 1, Cemectp 2,
Bua camocrosTe1bHOM padoThI
yac. qac. qac.
N3zyuenune TeopeTnieckoro Marepuana auciuiuiaasl (TO) 49 30 19
Kypcosoe npoextuposanue (KII, KP) 0 0 0
Pacuerno-rpaduueckue 3ananus (PI'3) 0 0 0
Beimonnenue pedepara (P) 0 0 0
INoaroroBka k TekyimeMy koHTpouto ycreBaemoct (TKY) 48 30 18
Jomamnrnee 3aganue (/13) 0 0 0
KonTponsusie paboTs! 3a0unnkoB (KP3) 70 40 30
INoaroroBka k mpomexyTouHoH artectanuu (ITA) 52 32 20
Bcero 219 132 87



5. HepequL y‘leﬁHO-METOZII/l‘leCKOFO odecreuyeHus JJsl CAMOCTOATETbHOM paﬁoTbl oﬁyqammnxca mo

JAMCUUIIMHE (MOYJIIO)

YueOHO-MeTOoANYECKIE MaTepUaIbl I CaMOCTOSATENbHOH paboThl 00yJaroIuxcs yKa3aHsl B ILI. 7-11.

6. IlepeveHb MeYaTHBIX U JIEKTPOHHBIX YUeOHbIX H3IAHUIH

[epedeHp neyaTHBIX M IEKTPOHHBIX YUeOHBIX M3AaHUHN IIPUBECH B Ta0OIHIE 8.

Tabnuua 8 — IlepeueHb MevaTHBIX U MEKTPOHHBIX yYEOHBIX U3aHUT

HMndp/
URL aapec

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

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

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

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

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

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

Bubauorpaduueckas ccblika

Kysneuo, C. . ®usuka. Mexanuka. MexaHu4yeckue KojeOaHUs W
BOJIHBL. MonekynsapHas ¢uszuka. Tepmonunamuka : yaedHoe nocodue / C.
W. Ky3uenoB. — 4-e u3a., ucnp. u norn. — Mocksa : By3oBckuii yueOHHK
: UH®PA-M, 2020. — 248 c. - ISBN 978-5-9558-0317-3. - Tekcr :
anekTponnbid. - URL: https://znanium.com/catalog/product/1084382. —

Pexxum noctyna: no nozimnucke.

Kpamapos, C. O. ®uzuka.Teopust u npakruka: YdyeOHoe nocodue / ITox
pex. npo¢. C.O. Kpamapoga. - 2-e u3z., nomn. u nepepad. - M.: U1 PUOP,
HUILL UH®PA-M, 2018. - 380 c.: - (Bricuiee oOpazoBanue). - ISBN 978-

5-369-01522-3. - TekcT : JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/926478. — Pexum poctyma: o
HOJIITUCKE.

Kysneunos, C. . ®uzuka. BonnoBas onruka. KanroBas mnpupoxaa
W3ITy4YeHUsL. DIIEMEHTHI aTOMHOM U siiepHOi pusuky : yueGHOe mocobue /
C. U. Ky3renos, A. M. Jluxep. — 3-¢ u3n., nepepab. u gorn. — Mocksa :
Bysosckuit yueonuk : UHOPA-M, 2019. — 212 c. - ISBN 978-5-9558-
0350-0. - Tekct : 9JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1002478. — Pexum nocryma: o

IO CKE.

Kpamapos, C. O. ®usuka.Teopus u npaxtuka: Ydae6Hoe nocodue / Ilox
pen. mpo¢. C.O. Kpamaposa. - 2-e u3n., nom. u nepepad. - M.: U1 PUOP,
HUILL UHOPA-M, 2018. - 380 c.: - (Bricuiee oOpazoBanue). - ISBN 978-

5-369-01522-3. - Texkcr : 3NIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/926478. — Pexum poctyma: 1o
TOJIIHUCKE.

ITasnos, C. B. O6was ¢usuka: cbopHuk 3a1a4 : yuedHoe nocodue / C.B.
ITaBnos, JI.A. CxunerpoBa ; mox pen. C.B. IlaBmoBa. — Mocksa :
NH®PA-M, 2021. — 319 c¢. — (Bniciee oOpa3oBanue: bakanaspuar). —
DOI 10.12737/textbook_5ad4b0fd3ee963.26468696. - ISBN 978-5-16-

013262-4. - Texct : 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1679516. — Pexum pgoctyma: mo
HOJIHCKE.

AmnnpeeBa, H. A. ®usuxa : cOOpHHUK 3a/1a4 : mpakTHieckoe mocodue / H.
A. Anppeesa, E. B. Kopuaruna. - Boponex : BopoHexckuif HHCTHTYT
®CUH Poccumn, 2019. - 188 c. - Tekcr : snexkrpoHHbid. - URL:
https://znanium.com/catalog/product/1086249. — Pexum nocryma: o

TIOIIHUCKE.
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7. Ilepeuennb JIEKTPOHHBIX 00pa30BaTEIbHBIX PeCypcoB HH(POPMAIIMOHHO-TETeKOMMYHUKALTHOHHOI ceTH
"UnTepHet"

€pPCUYCHBb 3JICKTPOHHBIX O0OPA30BATCIIBHBIX PECYPCOB HH(OPMAIIMOHHO-TCICKOMM HHKaHHOHHOﬁ CETH HTCPHET , HCOOXOAUMBIX
1 6 y " ", Heol

JUISL OCBOCHHUSI IMCLIMIUIMHBI IPUBECH B TabuLe 9.

Tabnuna 9 — [epeueHb AMEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB HHPOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTn "MHTepHeT"

URL anpec HaumeHnoBaHnue
http://window.edu.ru/ Becrunatnas anekrpoHHas Ondnuoreka onaiH "EanHoe 0kHO K 00pa3oBaTeIbHBIM pecypcam”
https://www.intuit.ru/ Hanwmonansabiilt OTkpbITelil YHUBepcuTeT "UHTYUT"
https://elibrary.ru/ e¢LIBRARY.RU - HayuHas anexkTpoHHas OHOIHOTEKA
http://lib.guap.ru/ bubnunoreka I'VAIT
https://znanium.com/ OneKTpoHHO-0MONIKOTeYHAsl cUcTeMa Znanium
https://e.lanbook.com/ ObC Jlanp
https://www.book.ru/ BOOK.RU - coBpemeHHast 3IeKTpOHHAs ONOIHOTEKa IS By30B M CCY30B OT IIPaBooOIIaiaTess
https://urait.ru/ Oo6pa3oBarenbHas miarpopma FOpaiT

http://www.iprbookshop.ru/ DnekTpoHHO-0ubnoreunas cucrema IPR BOOKS

8. [lepeuenb MHGOPMALMOHHBIX TEXHOJIOT U

8.1. IlepeyeHb mporpaMMHOTro 0OeCIIeUeHN s, HCIIOIb3YEMOr0 P OCYLIECTBICHUH 00pa30BaTeIbHOTO Npoliecca N0 JUCIHUILINHE.

[epedeHp UCONB3yeMOro NporpaMMHOro obecrneueHus npeacTanieH B Tadnuue 10.

Tabmuna 10 — [TepeueHs MporpaMMHOTO 00eCTIeUeHUS

Ne

n/m

HaumeHoBaHue

1  «®uskon» - BupryanbHbIil KOMIUIEKC 1a00paTOPHBIX paboT B 2 HacTIX

8.2. TlepeueHb HHPOPMAHMOHHO-CIIPABOYHBIX CHUCTEM, HCIONB3YEMBIX MPH OCYIIECTBICHHH 00pa30BaTeNbHOrO Mpolecca o
JIUCLUILIAHE

IMepeuenb UCHOMB3yeMbIX HH(POPMAIIOHHO-CIIPABOYHBIX CHCTEM IPeACTaBieH B Tadmuie 11.

Tabnuna 11 — [lepeyeHs HHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne

n/n

HaumenoBanue

V4eOHBIM IIITaHOM HE IPEXyCMOTPEHO

9. Marepua/ibHO-TeXHUYECKas 0a3a

CocraB MaTepI/IaJ'[I)HO-TeXHI/I‘{ECKOf/i 633}:1, HeO6XOHPIMOﬁ JUIs1 OCYIICCTBJICHUA 06pa30BaTeJ'II)HOFO nponecca mno AUCHHUIIIIMHE,

npezacrasiied B Tabnune 12.

Tabmuna 12 — CocraB MaTepUaibHO-TEXHUYECKON 0a3bl

11



N HauMeHoBaHHe cOCTaBHOM YacTH Homep aynuropun

n/n MaTepuaJbHO-TeXHHYecKol 6a3bl (npu Heob6xoaMMOCTH)
1 Donp ayantopuii O I'VAII nuis mpoBeeHNs TEKIUOHHBIX U IPAKTHYECKUX (CEMHHAPCKUX) 3aHATUI
2 Jlaboparopust GU3HKU U IEKTPOTEXHUKH 205
3 JlaGoparopus MpUKJIATHOI MaTeMaTHKHU 1 MH)OPMAMOHHBIX TEXHOIOTHI 206

10. OueHoOYHBIE CPeACTBA IJIA MPOBEAEHHS MPOMEKYTOUHOI aTTeCTAllUN

10.1. CocTaB OLIEHOYHBIX CPpEACTBJIA TIPOBEACHUS HpOMe)KyTO‘{HOfI arrécrauu 06yqa101111/1xca 10 AJUCHUIUIMHE NPUBEIACH B

Taduune 13.

Tabnuma 13 — CoctaB OLICHOYHBIX CPEICTB [UIS IPOBEACHHS IIPOMEKYTOUHOH aTTeCTaluu

Buj npome:kyTo4HOIi aTTecTanuu IlepeueHDb OLICHOYHBIX CPEACTB
JuddepeHpoBaHHBIN 3a4€T - CrIucok BOIIPOCOB
- 3amaun
- Tectsl
OK3aMeH - CIIuCOK BOITPOCOB K 3K3aMEHY
- 3amaun
- Tectsl

- DK3aMeHaIlHOHHBIC OuIIeTHI

10.2. B kayecTBe KPUTEPHUEB OLIEHKU YPOBHS CHOPMHPOBAHHOCTH (OCBOCHUs) KOMIIETEHIMH OOyYalONIMMHUCS MpPUMEHSeTCS 5-
OannbHas IIKajda OLEGHKUM C(OPMUPOBAHHOCTH KOMIICTEHLUM, KOTOpas mHpuBeleHa B Tabmune 14. B TeueHue cemecTpa MOXET
ucnonb3oBarbest 100-0amipHas mKaaa MOLYIbHO-PEHTHHIOBOM CHCTEMBl YHUBEPCHUTETA, IIPAaBUIIA UCIOIb30BAHUS KOTOPOH, yCTAHOBIEHBI

COOTBETCTBYIOIIUM JIOKAIbHBIM HOpMaTUBHBIM akToM I'VAIL

Tabmuma 14 — Kputepuu oLeHKU ypOBHS C(HOPMHPOBAHHOCTU KOMIIETEHIINI

Onenka KOMIETeHIMH
XapakTepHcTHKA ¢()OPMHPOBAHHBIX KOMIIeTeHINIi
5-0a/IbHas 1KaJIa

"oTiu4yHO" - oOyuaromuiics ryOOKO U BCECTOPOHHE YCBOWII IIPOrPaMMHBII Marepuair;

"3a4TeHo" - YBEPEHHO, JIOTHYHO, ITOCIIEIOBATENILHO M TPAMOTHO €T0 U3JIaraer;
- ONUpasCh Ha 3HAHWS OCHOBHOH M JIONOJHMTENBHOW JINTEPaTyphl, TECHO HPHBS3BIBACT YCBOCHHBIS
Hay4HbI€ MIOJI0KEHUS C IPAKTUUECKON JeATeIbHOCThIO HallPaBICHUS;
- yMen0 000CHOBBIBAET U apIyMEHTUPYET BbIAIBUTAEMbIC UM UJICH;
- JIeNiaeT BHIBOJBI U 00OOIICHNUS;

- cBOOO/IHO BIIaJ€eT CUCTEMOH CIEeUaIU3UPOBAHHBIX ITIOHATHH.

"xopomro" - 00yJalomuics TBEPAO YCBOMJI MPOTPAMMHBIN MaTrepual, TpaMOTHO M IO CYIIECTBY H3JIaraeT ero,
"3a4yTeHo" OINHUPAsICh HA 3HAHUS OCHOBHOM JIUTEPATYPBI;

- He JIOITyCKaeT CYIIeCTBEHHBIX HETOUHOCTEH;

- YBS3bIBA€T YCBOGHHBIC 3HAHMS C IIPAKTHIECKON JeATEILHOCTHIO HAlPaBIICHNS;

- apryMEeHTHPYET Hay4HbIE ITOIOKCHIS;

- JIeJIaeT BBIBOIBI U 000OIIEHNS;

- BIIAJICET CUCTEMOM ClieajIu3upOBaHHbIX MTOHSATHH.

"'y I0BIETBOPUTEIHHO" - o0y4aromuiics yCBOMJ TOJILKO OCHOBHOW TPOrpaMMHBIA Marepuai, IO CYHIECTBY H3JIaraeT ero,
"3a4uTeHo" ONHUPAsACh HA 3HAHUS TOJIBKO OCHOBHOMH JIMTEPATypHI;
- JIOITyCKaeT HeCyIIeCTBEHHbIE OINOKN W HETOYHOCTH;
- UCHBITHIBACT 3aTPYAHECHUS B IPAKTUYECKOM IPUMCHEHNN 3HAHMI HarpaBJICHUA
- c11abo apryMeHTUpPYeT HayqHbIe TIOJIOKEHNS;
- 3aTpynHsAeTcs B popMyIHpOBaHUH BEIBOZOB U 0000LICHHI;

- YaCTUYHO BIIAJICET CHCTEMOM CTICHHUAJIU3UPOBAHHBIX TTOHSATHH.
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OuneHka KoMneTeHIHH
XapakTepucTHKA ¢(pOPMUPOBAHHBIX KOMIIETEHIU I
5-0a/IbHas KA1

"HeyNOBIETBOPUTENILHO" - 00y4JaroIuiics He yCBOWII 3HAUUTENILHOM 4aCTH MPOrpaMMHOIO Marepuara;
"He 3auTeHo" - JIOIIyCKAaeT CYILECTBEHHbIC OIIMOKM ¥ HETOYHOCTH IPU PACCMOTPEHHM INpoOIeM B KOHKPETHOM
HaIpaBICHUM;

- UCIIBITBIBAET TPYAHOCTHU B IIPAKTUYECKOM IPUMEHEHUH 3HAHUH;
- HE MOXET apryMeHTHPOBATh HAyUHBIE I1OJI0XKEHHUS;

- He (opMynupyeT BBIBOAOB U 00001IeHUI.

10.3. TurmoBsIe KOHTPOJIBHBIE 3a/IaHUS FJIN MHBIC MaTepHaIbl.

Bompocs! (3aaun) 1151 9K3aMeHa IpeICTaBIeHbI B Tabmuie 15.

Tabnuna 15 — Bonpock! (3a1a4u) 1ist 9K3aMeHa

Ne Kon
[lepeuens Bonpocos (3agau) AJs1 IK3aMeHa

n/n HHIUKATOpa

1 MarHuTHOE moje, ero HCTOYHUKH. OmnpenencHHe BEKTOpa MarHUTHOW uHAyKmuH. [paduueckoe m3obOpaxennme OITK-1.3.1

MarHuTHBIX TOJICH. HpI/IHHI/IH CynepIrio3snuuu

2 3akon buo-Casapa-Jlamiaca. MarHuTHoe Mojie OSCKOHEYHOTo MpsAMOro Toka MarHuTtHoe mose kpyroBoro toka. OITK-1.3.1

Buxpesoii xapakTep MarHiTHOTO TOJIS.

3 Cuna Awmmepa. B3aumonelicTBue mapamensHbIXx TOkoB. CHIIOBOEe JeHcTBHE CO CTOpPOHBI MarHuTHoro mois Ha OIIK-1.3.1

JJIEMEHT TOKA U Ha paMKy ¢ TOKOM. PaboTa 1o nepeMenieHuo NpoBOIHIKA U KOHTYpa C TOKOM B MATHUTHOM TIOJIE.
4 MarunutHoe none B Beuiectse. Turbsl MaruetukoB. [Ipupon nua- u napamarseruzma OIIK-1.V.1
5 Ipupona peppomarnernsma. [lpumeneHne peppoMarHeTHKOB OIIK-1.3.1

6 Teopema 0 LUPKYIANMM BEKTOpa MAarHUTHOW HHAYKIMU U €€ NpPUMEHEHUe Ul BblYMclIeHus HanpspkeHHocTH OIIK-1.B.1

MAarHMTHOI'O I10JIA B COJICHOUIC.

7 JleiicTBHEe MarHUTHOTO IOJIS HA IBMOKYLMiics 3apsia. Cuna Jlopenna OIIK-1.3.1
8 MarHuTHBIN IOTOK, €AWHHILIBI ero u3Mepenus. CriocoObl BRIUMCICHHUS MArHUTHOTO MoToka. Teopema ["aycca. OIIK-1.3.1
9 3axoH Dapazes. BeiBoz 3aK0HA IEKTPOMarHUTHOM MHAYKIMY U3 3aKOHA coxpaHeHus sHeprud. [Ipasuio Jlenna OIIK-1.B.1
10  Bropoe ypaBHeHHe MakcBeiuia B MHTErpajbHOU opMe — 0000IIeHIEe 3aKOHA HIIEKTPOMArHUTHOW HHIyKIUH OIIK-1.3.1

11  Bpamenue npoBoAsIIeH paMKU B OXHOPOAHOM MarHUTHOM none. [lonyuenue nepemenHoi cunyconganshoit OJC u OIIK-1.V.1

TICPEMCHHOTO TOKA.

12 SBnenue camouHAYKUUH. MHIYKTUBHOCTD. IHIYKTHBHOCTD COJIEHOUA. OIIK-1.V.1
13 Dneprust MarHuTHOTO T0JIs1. OOBEMHAs TJIOTHOCTD YHEPTUH, STUHUIIBI €€ U3MEPCHUS OIIK-1.3.1
14 Toxwu cmemenus. [lepBoe ypaBHeHHe MakcBellla B HHTETPAJIbHOM opme. OIIK-1.3.1

15  Cucrema ypaBHeHH MakcBesia B HHTETpaIbHOM (opMme U cieacTus u3 Hee. [lonstue 06 anexrpomarautHoit Boae  OIIK-1.3.1

(OMB) kak cnencreue U3 ypaBHeHU MakcBeiia.

16  Kunemaruueckas Qopmyna rmiockoii rapmonuuyeckoi OMB. [lnuna Bosubl. BonnoBoe umcimo. ®pont Bomubl.  OIIK-1.3.1
BonnoBasi moBepxHOCTb. OCHOBHBIE CBOHCTBA 3JICKTPOMAarHUTHBIX BOJIH: IONEPEYHOCTH, COOTHOIICHUE MEXIY

cocTaBisA0IUMU. CKOPOCTh 3JIEKTPOMarHUTHON BOJIHBI B BaKyyMe U B cpejie. ITokasarens npenomieHus
17  Illxana 3MeKTpOMAarHUTHBIX BosH. CBOIiCTBA M NPUMEHEHHE IEKTPOMATHUTHBIX BOJIH Pa3/INYHbBIX JIHANa30HOB. OIIK-1.V.1

18  OcHOBHBIE TOHATUS M 3aKOHBl T€OMETPUYECKOM ONTHKH. 3aKOH HE3aBUCHMMOCTU CBETOBBIX ITyykoB, 3akoHbl OIIK-1.V.1
OTpakKeHHMs U MPEIOMIICHUS Ha IpaHMIle IByX cpen. Onrudeckas qmuHa mytH. [Ipunnun depma. SIBnenue moiHoro

BHYTPEHHETO OTPAKE€HUSA U €r0 UCIOJIb30BaHUE. CBETOBOJIBI.

19 Bocnpusarue cBera genoBekoM. OTHOCHTENBHAs CIIEKTpaibHAs cBeToBas 3ddexruBHOCTs m3nmydeHus (pynkums OIIK-1.B.1
BUIHOCTH) U ee Tpaduk. COOTHOIEHHE MEX/Ty JUTHHOM BOJMHBI M IBETOM. [I0HATHE MOHOXPOMATHUECKOTO H3ITyIEHHS.

CHeKTpaHBHBIﬁ MakKCUMyM YYBCTBUTCJILHOCTH IJIa3a.
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Ne Kon
IlepeueHs BOompocoB (3a1a4) AJisl IK3aMeHa
n/n MH/IMKATOpa

20 YcioBHSA KOTepeHTHOCTH IEKTPOMArHUTHBIX BONH. OmpeseneHne pesynsrara HHTepdepeHnun Ha ocHoBe Teopembl o OITK-1.3.1
CIIO)KCHUH KoNleOaHUi, BIUSAHUE pasHOCTH (a3 MHTepdepupyomux BoaH. OnTHYecKas IJIMHA IMyTH W ONTHYECKas
pazHOCTh X0ofa. CBA3b pa3sHOCTH (a3 IBYX BOJNH M MX ONTHYECKON PA3HOCTH XOAa. YCIOBHS MONYUYECHUSI MUHUMYMa U

MaKCHMyMa aMIUTATYAbI BOIHBI Tpu HHTEphepenin OMB.

21  IlpuuuHBI HEKOI€PEHTHOCTH BOJIH, UCITyCKAaeMBIX €CTECTBEHHBIMU UCTOYHUKAMU cBeTa. OOmmit npunnun nomydenus OIIK-1.3.1

KOT€pPEHTHBIX BOJIH OT €CTECTBEHHBIX UCTOYHUKOB CBETA.

22 Ompir lOHra. HWuTepdepenmus B TOHKMX IUIeHKax M B kimHe. Komeia Herorona. I[era ToHkmx mimeHok. OIIK-1.V.1

HpO CBCTJICHHUC OIITUKH.

23  Ilomsatme o pudpakuuu BomH. [lpunnun Iloiirenca-®dpenens. Merox 30H Openens. IlpsamommueiiHoe OIIK-1.3.1

pacripocTpaHenue cBeta. Judpakius BOJIH Ha KPYIJIOM OTBEPCTHU M JUCKe. Bua nudpakiMOHHON KapTHHBI.

24 Judppakuys B HapaUleNIbHBIX JIydaxX Ha INEeJIHM. YCJIOBHS BO3HUKHOBEHUS AudpakunmoHHbIX MakcumymoB u  OIIK-1.V.1

MUHUMYMOB. Pa3peu1a}01ua;1 CIIOCOOHOCTh OMTUYECKUX HUHCTPYMEHTOB.

25  ndpaxkunoHHas pelieTKa, IPHHIMI ee JeHcTBHSA. 3aBHCUMOCTh yria OU(pakuu OT JUTHHBI BOJHEL Pasnoxenme OIIK-1.B.1
Oermoro cBera B CIIEKTP C MOMOIIBIO AW(PAKIMOHHON pemeTKH. Paspemratomas cnocoOHOCTh AM(PAKIMOHHON

PEIICTKH.

26  EcrecTBeHHBI W NOISAPU30BAaHHBEINA cBeT. YacTWdyHO mHonspu30BaHHBIA cBeT. CremeHp momspmsanuu. [Imockocts OIIK-1.V.1

nospu3anuy. 3akoH Manoca.
27  Ilonspuzanus cBeTa IIpU OTpaXKeHUU U NpenomieHuu. 3akoH bprocrepa. [lonspusaropst. OIIK-1.B.1

28  Jlucmepcus 3MeKTPOMAarHUTHBIX BOJH. Jlucriepcns BemiecTBa HOpMasibHas 1 aHoMainbHas. McmonszoBanue qucnepcun  OITK-1.3.1

B ipu3Max. OObsICHEHNE AUCTIEPCHH B EKTPOHHON TEOPHH.

29  Ilommomenue cBeta. 3akoH byrepa. Koaddunment nomomenuns. Paccesnue cBera. IIpoxoxnenue csera uepes OIIK-1.3.1
armocdepy. L[ser HeOa.

30 DHepreTHyeckas CBETUMOCTh HarpeThiX Tel. McrmyckarenbHas M MODIOLIATeNbHas criocoOHOoCTh Tena. Emxununel ux  OIIK-1.3.1

n3Mepenus. AdbcomotHo yepHoe teno (AUT).

31  DOueprerunueckas ceetumocth AUT. 3akon Credana-bonbimana. Pacnipenenenune sneprun B ciekrpe uznydenust AUT.  OITK-1.3.1
3aKkoH CMelIeHHsT MaKCHMyMa CIIeKTpa H3Iy4eHHs ¢ Temmeparypoil. (3akoH Buna). LiBetoBast Temmeparypa Terna.

ITpuMeHeHHe 3aKOHOB TEIIOBOTO U3JIYUECHHMSL.
32 KsanToBas npupoa usnydeHus. ['unoresa u popmyna [Tnanka. OIIK-1.3.1

33 dorosnekrpudecknii dpdext. OnbITHBIE 3aKOHBI BHeEIIHero ¢otodddekra. KpanroBas teopus doroaddekra. OIIK-1.3.1

®otonbl. YpaBHeHUE DHHIITEHHA.

34  Dwueprus, umnyibc U Macca (orona. /laenenue cBera. OmbiThl JleGeneBa. KeanrtoBas Teopus masienust ceera. OITK-1.3.1

KopItycKynsipHO-BOITHOBOH yasli3M H3ITy4CHHUS.

35  KopnyckyaspHO-BOJIHOBOHM —Jayanu3M MuKpodactul. [lumoreza ne bpoitna. Jnuna Bomubl ae  bpoins.  OIIK-1.3.1
DKCHepUMEHTAIbHOE OOHApy)KEHHE BOJIHOBBIX CBOMCTB JJIEKTPOHOB. BonmHOBas (yHKUMS M €€ CTaTHCTUUECKUI

CMBIC]. YCIIOBHE HOPMHUPOBKH.

36 CoorHomeHue HeompeneneHHocteil (mpuHuun [ei3enbepra). [IpuHIMN NpUYMHHOCTH B KBaHTOBOM Mexanmke. OIIK-1.V.1

BeposTHOCT Kak 00bEKTHBHAS XapaKTEPUCTHKA PU3NIECKUX CHCTEM.
37  Oo6mee ypaBHenue llpeaunrepa. YpaBuenue llpenunrepa 1uis CTallMOHAPHBIX COCTOSTHUM. OIIK-1.3.1

38  Omsir Pesepdopna. SAnepuas moxens aroma Pesepdopaa. BomopononomoOusie atombl u uoHsbl. [loctynarsr bopa.  OIIK-1.3.1
DHepreTHYeCcKUe YPOBHU IEKTPOHA B aTOME BOJOPOAA. DHeprus Bo30yKAeHUs U dHeprus noHuzanuu. OObsCHEHUE

CIIEKTPOB M3Iy4eHUs Bogopoaa no bopy.

39  VpaBuenue lllpemmnrepa mis aroma Bomopoxa. CrmH aJekrtpoHa. KBaHToBbIe umciia M ux ¢msmdeckuii cmbicn. OIIK-1.3.1

Hpunanun [Tayau. DnekTpoHHbIE 000I0UKH.

40  Cnexrtp m3nyueHus atoma Bomopona. Cepum nunuit. O6o0uieHHas ¢popmyna banbmepa, ee oObsicHenue Ha ocHoBe OIIK-1.3.1

KBaHTOBOH TEOpHH CTpoeHHs aroma. [IpaBuia orbopa.

41 PacmpeneneHue 31€KTPOHOB IO SHEPreTHYECKMM 30HAM. JleneHue BelecTB Ha MeTa/uisl, noimymposofnuku u  OINIK-1.3.1

JUDJICKTPUKU B COOTBETCTBUU C 3aIIOJTHEHUEM DHEPIrE€TUYECCKUX 30H DJIEKTPOHAMU.
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Ne Kon
IlepeueHs BOMpocoB (3a1a4) Jisl IK3aMeHa
n/n MHIMKATOpa

42 3onHas cxema metamuia npu T=0 u T>0. Yposens epmu. OIIK-1.3.1

43 3onHas cxeMa COOCTBEHHOrO nonynposogHuka npu T=0 u T>0. Yposens ®epmu. 3aBucumocts 3nexrpornposognocty  OIIK-1.3.1

OT TeMIeparypsl. TepMUCTOpBL.

44  Bayrtpennuil ¢Qoroaddexr B momynpoBomHukax. DorompoBoguMocTh, ee npuMeHeHHe. Kpachas rpanmma  OIIK-1.V.1

BHYTpeHHETO poTorddexra.

45  3oHHas cxeMa MOJIYIIPOBOIHUKOB ¢ JOHOPHBIMU IpuMecsamu npu T=0 u T>0. Yposens @epmu. [Tomynposoxauku n- OIIK-1.V.1

Tuna. MIx anekTponpoBOJHOCTb.

46  CrarucTHyeckoe ONHUCAaHME KBAaHTOBOM CHCTEMBbl, pa3IMyMe MEXIy KBaHTOBOMeXaHuueckod u craructudeckoil OIIK-1.3.1
BeposTHOCTsIMU. Kiaccuueckas cratuctuka Makcsenna-bonsiimana. KBantossie cratuctuku ®epmu-/lupaka u bose-

DWHINTEHHA.

47 KOHTaKkT [IBIPOYHOTO W  OJIEKTPOHHOTO  MOJNYNPOBOAHMKOB  (n-p-mepexox). IlomynpoBomnukoBbrd  mwon. OIIK-1.V.1

Bonpramnephas xapakrepuctuka. KoadgpuunenT BeImpsamMiIeHus

48 CrHoHTaHHOE U BBIHYXJCHHOE HM3IydeHHs. VIHBepcHas HaceleHHOCTh ypoBHeH sHepruu. Ontuueckue kBanToBble OIIK-1.3.1

TeHepaTopsI

49  CocraB aroMHoOro sapa. HykIoHbI, UX XapakTepucTHKU. MaccoBoe u 3apsiioBoe uncia. M3oromsl. "edexr macce" 1 OITK-1.3.1

OHEPrus CBA3U g/1pa, €€ 3aBUCUMOCTb OT MaCCOBOI'O YU CJIa. ﬂnepﬂme CHJIBI U UX OCHOBHBIE CBOMCTBA.

50 PanmoakTHBHBIE W3IIy4eHHs. 3aKOHOMEpHOCTH anbha- W Oera- pacmamoB. MoHmsupyromme wusmydenus, unx OIIK-1.B.1
MIPOHHUKAIOMIAs] CIIOCOOHOCTH, B3aMMOACHCTBHE C BEIIECTBOM W OHOJOTHUECKHMH OOBEKTaMH. DKCIO3UIMOHHEIE,

MTOIVIOIIEHHEIE ¥ SKBUBAJICHTHBIC 0361 M MOITHOCTD J03BI. METOBI U 3aIIUTa OT paarnOaKTUBHBIX I/ISIIy‘ICHI/Iﬁ

51  SApepusie peakuuu. Peakuust nenenust tsokenbix saep. Kpurtuueckas macca. Boimenenuwe sneprum npu spepHor  OINK-1.3.1

peaxuuu. lennas peakuus genenus saep. KoadodunueHt pasmMHoxeHH HEHTPOHOB.
52 TepmosinepHas peakiysi B3pbIBHOTO THMA. [IoHATHE 00 yNpaBiseMoil TEPMOSIICPHO peaKkInm. OIIK-1.3.1

53  Tlonsarue 00 371€MEHTAPHBIX YaCTHIIAX. OIIK-1.3.1

Bomnpocs! (3anaun) st 3adera / audd. 3aueta npeacrapiaeHs! B Tadmuie 16.

Tabmuna 16 — Bonpocs! (3amgaun) s 3adera / qudd. 3auera

Ne Kon
Ilepeuennb Bonpocos (3agay) s 3adera / 1ud. 3auera

n/n HHIUKATOPa

1 VYroBasi CKOPOCTh W YIVIOBOE yCKOpeHWe. VX HampaBieHHWS W eQWHHIbBI n3MepeHus. BzammocBsasp nuaeitnpix m OINK-1.V.1

YIJIOBBIX BEJIMYHUH CKOPOCTHU U YCKOPCHUA.

2 [lepsslii 3axoH HbroToHa - 3akoH uHepuuu. MHepnuanbsHele cucteMsl oTcuéTa. Macca Tena. Matepuanbhas Touka 1 OINIK-1.V.1
CHCTEMBl MaTepUalbHBIX TOYEK M Tel. VMIynbc MaTepHanbHOI TOYKM M CHCTEMbl MaTepUaNIbHBIX TodeK. LleHTp

WUHEPLNU. MomeHT nMIyJibca. Cuta ¥ MOMEHT CHITEIL. EILI/IHI/ILII)I HX U3MEPECHUS.

3 PaGota cunbl, enununbl e€ nzmepenus. KoncepBaruBuble cuibl. CpefHsis U MCHOBEHHAss MOUIHOCTH, exuHuubl ux  OIIK-1.3.1

HU3MEpPEHUA.

4 [NotennmaneHas saeprus OopMynbl MOTCHIMAIBEHOH 3HEPTUH B IOJ€ CHJI TATOTeHMS M ynpyroctu. Kunermueckas OIIK-1.V.1

OHEPrus. @OpMyJ'ILI KHHETHUYECKOM OHEPIur AJIA NOCTYIAaTEJIbHOTO U BPAIIAaTCIIbHOIO ABUKCHUA.

5 IMoteniuansaoe none cui. IloHsTHe o rpaguente ckaiasapHoil GyHkuuu. CBs3b CHiIBl M moTeHiuansHol 3Heprun. OITK-1.B.1

3aMKHyTbIe MEXaHUYECKUE CUCTEMBI, 3aKOH COXPaHCHUS MEXaHH4eCKOH JHEPruu. Beunslii gBurarens NIEPBOIro poaa

6 3aKoH COXpaHEHHs UMITyJbca B 3aMKHYTOM MeXaHHWYeckoil cucreme 7 3akoH coxpaHeHuss MomeHTa mmnyinsca B OIIK-1.B.1

MexaHn4yeckol cucreMe. OCHOBHOM 3aKOH IMHAMMKHU BPAIIATENbHOTO IBUKEHUS.
7 Kunertnueckas sneprus Bpamatouierocs rena. Kunetnueckas sHeprust Tena npy ero KayeHuu. OIIK-1.V.1

8 Ipunnun otHocuTensHocT ['anunes. OmbiT MaiikenscoHa-Mapnu u nmocrynarsl OiHmTeiHa. IIpeoOpasoBanus OIIK-1.Y.1

HopeHua. PenatuBucTckoe u3MeHEHUE AJIUH U TIIPOMEKYTKOB BPEMEHHU. PensTUBUCTCKHIA 3aKOH CIIOKEHUS CKOpOCTeP'I

9 PenstuBucrckas aunamuka. IlosnHast sHeprys, SHEprust MOKOsl U KUHETHYECKUE SHEpIuu B Teopuu otHocutenbHocTu.  OIIK-1.3.1

B3auMocBs3b MEXIy Maccoit U SHepruen.
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Ne Kon
Ilepeuens Bonpocos (3a1a4) aJd 3a4era / 1ud . 3ayera
n/n MHIMKATOpa

10 Ilomarue xonebGaHus u BoMHbL IIpumepnl koneOanuil. KomeGanus nepuomuueckue u Hemepuogudeckue. OIIK-1.B.1
l'apmonnueckue xonebanus. Kunemarudeckass GopMysa rapMOHUUECKHX KONeOaHUN. AMIUIUTYAA, YacTOTa, MEPUOJ
xonebanuii. Enununel usmepenus 3tux BenuuuH. @aza xonebaHuil (monHas U HavanbHas). EXuHUIBI n3MepeHus

(a3bl. BexTopHOE npeacTaBiIeHre TapMOHUUECKUX KolleOaHui.

11 CkopocTb M yCKOpeHHME IpU TapMOHHUYECKUX KosiebaHusXx. MakcuMallbHble 3Hau4eHHsl ckopocTH M yckopenus B OIIK-1.3.1

KoJIeOaTeIbHOM rporuecce. ®azoBEIC CABUTH MEXAY CKOPOCTbIO, YCKOPEHUEM U CMEIIEHUEM.

12 Vopyrue m kBasuynpyrue cwibl. [uddepeHnmansHoe ypaBHEHHE COOCTBEHHBIX KoneOanmil. Ilepumox m wactrora OIIK-1.V.1
coOcTBeHHBIX KoneOaHmil. [lepron coOCTBEHHBIX KoJMeOaHWH NPY)KUHHOTO MAasTHHKA, 3aBHCHMOCTb IHEpPHOAA OT

Macchl TeJla U KO3 QUIMEHTa KECTKOCTH NPy KUHBL.

13 DHeprus rapMOHUUYECKHX KoJeOaHHM, ee CBA3b C MACCOH Tena, 4acTOTOW M aMmuTynoi konebanuil. Coxpanenue OIIK-1.V.1

9HEpruu B KosiedaTesbHOM Iporecce. YacTora KonebaHui NOTeHIUATBHON U KHHETUUECKO SHEPTUU

14  uddepeHunanpHoe ypaBHeHHE CBOOOMHBIX (3aTyXarolIMX) KoJieOaHWid, 3aBUCHMOCTh UX aMIDIATYABl oT Bpemenu. OIIK-1.3.1
Jlorapudmuueckuii fekpeMeHT KoseGaHui, ero cBs3b ¢ KO3()(QUIUEHTOM 3aTyXaHUs U 4acToToi. YacToTa CBOOOMHEIX

KoJleOaHuit

15  JIuddepenunansHoe ypaBHEHHE BbIHYXK/ICHHBIX MEXaHUYECKUX KOJIeOaHUM, 3aBUCUMOCTD UX aMIuuTyabl oT yactotsl  OIIK-1.B.1
BBIHYXKAAIoLIeH CHIIbl. SIBeHue pe3oHaHca. JJoOpOTHOCTh KoJeOaTeNnbHOW CHCTEMBI, €€ CBsI3b C JIOrapu(pMuuecKum
JIEKpeMeHTOM KosieOaHnil. XapakTep PE30HAHCHBIX KPHUBBIX INPH PasHbIX JOOPOTHOCTAX KoneOaHMi. SIBneHms

pe€30HaHCa B TEXHUYCCKUX CUCTEMaAX.

16 CnoxeHue rapMoHuMYecKuX koneOanuil. [lomstue korepeHTHOCTH. BekTopHOe cnoxeHue korepeHTHeix OIIK-1.3.1
TrapMOHHYECKUX KOJIeOaHUH OIHOIO HalpaBleHHs 3aBUCHMOCTb aMIUIUTYAbl CyMMAapHOrO KoyeOaHUS OT pa3sHOCTH

(a3 CKIIaABIBAIOLIMXCS KOJIEOAHHH.
17  CrnoxeHre IBYX B3aHMHO HEPIICHIUKYISIPHBIX KOTEPEHTHBIX Koniebanuii. durypsr Jluccaxy. OIIK-1.V.1

18  Pacmpoctpanenue BoiH B ynpyroil cpexne. IlpomonbHble u momnepeunbie BoiHbl. Juddepenuuansioe ypaBuenue OITK-1.V.1
miockoit BomHBL. @DpoHT BOmHEL KuHemarnueckas ¢opmyna IUIOCKOH M cdepruueckod TapMOHHYECKHX BOIH.

AmmuTyzna u Gasa BOJIHEL

19  OcHOBHblC MOIOXKEHUS MOIEKyIIpHO-KuHeTudeckoil Teopuu MKT. PaBHOBecHble cocTosHMa u mpouecchl. Mx  OIIK-1.3.1
rpapudeckoe uzobpaxenue. IlonsTue wuneanpHoro rasa. OIBITHBIC 3aKOHBI WJCATBHOTO rasa. YpaBHEHHUE

Menpneneesa - Knaneiipona.

20 Ilomstme o ymcine cremeHed cBOOOIBI MoJeKyll. 3akoH bonblmana o paBHOMepHOM pacmpenenenun sHepruu no  OITK-1.3.1

CTCIICHAM CBO6OHBI MOJIEKYJI. CpCZ[HSISI SHEPIrusa XaoOTUICCKOro ABMIKECHUS MOJICKYIL. IlousaTHe o BHyTpeHHCﬁ OHEpPruu.

21  Ckopoctu wmonekyn. [lonste o ¢yHkumu pacnpenenenus. 3akoH MakcBema st pacnpenenenus wmosekyn OIIK-1.V.1

HICaTbHOTO Ta3a Mo CKopocTsM. HamBeposiTHeHas, Cpeanss apupMeTHUecKast U CpeIHssl KBaIpaTHYHAas CKOPOCTH

MOJIEKYII.

22 Yucno CTOIKHOBEHUH U CpefHss JUIMHA cBOOOIHOTrO npobera Moinekyl. IlonsaTue o Bakyyme. OIIK-1.3.1
23 Cucrema yacTHI B IIOJIe BHEITHUX cuil. bapomerpudeckas popmyna. Pacnpenenenune bonpumana. OIIK-1.3.1
24  Mexanndeckas pabora u temiora. Pabora raza nmpu u3meHeHun ero oobema. P-V nuarpamMmsl. OIIK-1.3.1

25 llepBoe Hayano TepMOAMHAMUKU. TemnmoeMKocTh (IIOJHAs, MOJIspHAas, YynelbHas). YHuBepcanbHas rasosas OIIK-1.3.1

MOCTOSIHHAS U €& (1)I/I3PI‘IBCKI/II>'I CMBICJI

26  IlpumeHeHHEe TEPBOrO Hayalla K M30XOPUYECKOMY, H300apHOMY, H30TEPMHUYCCKOMY M aanabarnueckomy npomeccam. OITK-1.V.1

I'paduku mponeccoB. MossipHas TEIIOEMKOCTH B TIporieccax. Pabora B mpomeccax.

27 Makpo- U MHKpOcOCTOsSHUS. TepMmoguHaMmuueckas BeposSTHOCTb. IloHsTue 00 »sHTpommu. Bropoe Hawamo OIIK-1.V.1

TEPMOANHAMUKH.

28  IlonsTue o KpyroBoM mpouecce-uukie. Teruosas MamuHa. Beunsiid qeurarens Broporo poaa. [Ipumenenue sroporo  OIIK-1.V.1
Havyana K ujeanbHoil teroBoil mammue. KIIJ| uneanbHoit TemnoBoit mammsbl. Lluxn Kapuo u ero KIIJA s

HUACAJIBHOTIO I'a3a.

29  VpaBuenue Ban-nmep-Baanbca. IlompaBka Ha coOCTBEHHBIHE 00beM Mojiekyd. YueT mnpurshkeHus Monekya. OITK-1.3.1

OkcrepuMeHTanbHbIe H30TepMbl. Kputnueckas tremmeparypa. [lepechinieHHbIN map 1 neperperas KuaKkoCTb.
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Ne Kon
Ilepeuens Bonpocos (3a1a4) aJd 3a4era / 1udd. 3auera
n/n MH/IMKATOpa

30 DnexTpudeckue 3apsabl, UX CBOWCTBA, CAMHMIBI U3MEPEHMS 3apsna. 3aKOH COXpaHeHHs 3apsga B 3aMkHyTo OIIK-1.V.1

cucteme. Toueunsle 3apsabl. 3axoH Kynona.

31  OcHoBHas cwiIOBas XapaKTePUCTHKA AJIEKTPUUECKOTO IOJIs — HANpsHKEHHOCTb, eIUHMIBI ee u3Mepenus. Bextop OIIK-1.B.1
JNMEKTPHIECKON MHIYKIUH (IEKTPUYECKOTO CMEIIeHHs). B3aMOCBs3b BEKTOPOB HANPSKEHHOCTH M JIEKTPHYECKOH

nHAyKnud. [padudeckoe n300pakeHHe MEKTPHIESCKUX Toseil. [IpHHIM cyneprno3nuny 3MeKTpuYecKux monen

32 TloreHmman anekTpocTaTuueckoro mojst. Exununst ero uamepenuns. OnpeseneHue noTeHpana yepes padory u yepes  OIIK-1.V.1

MOTECHIMAIBHYIO SHepruio. [loTeHnnan moss To4eyHoro 3apsaa. DKBUIOTCHIMAIbHBIE TOBEPXHOCTH.
33 Pabota cun snexrpuueckoro nosns. [ToTeHnuanbHpli XapakTep dMEKTPUUECKOro MO, OIIK-1.V.1

34 Css3b HaNpsDKEHHOCTH M ToTeHIMana. ['pagueHT noTteHuuana. Jlusnekrpuyeckas mnponunaemocts BemectBa. OIIK-1.V.1

Bzanmuas TNEPNICHAUKYIIPHOCTL CHJIOBBIX JIMHAHA W 9KBHTIOTEHIIHAIEHBIX HOBerHOCTeﬁ.

35 IloreHuManbHBIA XapakTep 3JeKTpocTaTHdeckoro momsd. llupkymsamms Bekropa HampsbkeHHocTH. IloTok Bektopa OIIK-1.V.1

HaNpPsHKEHHOCTH AIEKTPUUECKOro nouisl. PU3nuecKuil CMBICH IOTOKA.
36 Teopema I'aycca mis 31eKTpOCTaTUYECKOIO MO B BaKyyMe, €€ IPAKTUUECKOe IPUMEHECHUE OIIK-1.B.1

37 Hocurenu 3apsna B npoBoxHHKax. [IpoBOAHMKM BO BHELIHEM 3JIEKTpOCTaTHUeCKoM Imoje. Dnekrpocrarudeckas OIIK-1.B.1

3amuTa (IKpaHUPOBaHHE
38  DIEeKTPOEMKOCTh YEJUHEHHOTO MPOBOIHHKA, CIMHHUIBI €€ U3MEPECHHUS. DICKTPOSMKOCTh KOHICHCATOPOB OIIK-1.B.1
39 Tuns! quanexrpukos. [lonspusaus quanekTpukoB. CBsi3aHHBIE 3apsibl. OIIK-1.V.1

40  DHeprusi 3apsDKCHHOTO ITPOBOJHHUKA, JHEPTHs 3apsDKEHHOro KoHAeHcaropa. OOmiee Bweipaxkenue anst sueprum  OIIK-1.B.1

OJICKTPOCTATHYCCKOI'O I10JI4, 00BbeMHast IJIOTHOCTD OHEPI'uu.

41  TloCTOAHHBIN 3MEKTPHUYECKUII TOK, €r0 XapaKTePUCTHKU U YCIOBHUS CyliecTBOBaHUSA. CTOPOHHUE CHIIBL. OIIK-1.B.1
42 3akonsl Oma u J[xoyns-JleHna B HHTErpanbHOl 1 AuddepeHunanbHon Gpopme. OIIK-1.B.1
43 Pacuer pa3BeTBICHHBIX dNeKTpruueckux uenei. [Tpasuna Kupxroda. OIIK-1.B.1

[epedens TeM JUIs KypCOBOTO IIPOSKTUPOBAHHUS/BBIIOIHEHHS KyPCOBOIl pabOTHI IpeAcTaBIeHb! B Tabmuie 17.

Tabmuna 17 — [Tepedens TeM [UIs BBIOIHEHHS KypCOBOW pabOThI

Ne

y IIpumepHbIii NepeyeHb TeM AJ15 BHINOJHEHUs KypPCcoBOii padoThI
n/n

V4eOHBIM TIITaHOM HE IPEXyCMOTPEHO

BOHpOCLI JUIA TIPOBECACHU A HpOMe)KyTO'—IHOﬁ arTeéCTallii B BUAC TECTUPOBAHUSA ITPECACTABIICHBI B Ta6J'II/II_[C 18.

Tabmuma 18 — [IpuMepHbIii IepedeHb BOIPOCOB VI TECTOB

Ne . Kon
TIpuMepHbIii epeyeHb BONPOCOB /ISl TECTOB

n/n HHIUKATOPA

1 IIpu xakoMm mporecce yBeaudeHHe aOCOMIOTHON TeMITepaTyphl HACAIBHOTO ra3a B JABa pa3a NpUBOAUT K yBeaudenuto  OITK-1.V.1

JIaBJICHUS Ta3a B 2 pas3a

2 OmnpenenuTe TeMIeparypy HarpeBarens TEIUIOBOM MammHbl, pabotaromei no nukiy Kapao, ¢ KITJ 80%, ecnin  OIIK-1.B.1

TeMmeparypa xoxoaunabauka 300 K.
3 CIUTOIIHONM IMTMHAP Macchl M KaTUTCs 0e3 CKOJBKEHHS CO CKOPOCThIo V. KakoBa ero KuHeTnuecKast SHeprus? OIIK-1.3.1

4 Ilo 3agaHHOMY YypaBHEHHIO TapMOHHYECKOTO KOJICOAHUS ONpENeNIUTe aMIUIMTYlLy W uactoty koneOmomeics OITK-1.V.1

MaTepuaTbHON TOUKH
5 JlBr>keHHe MaTepHanbHOH TOUKY B IJaHHOU CHCTEMe OTCUeTa XapakTepusyeTcs ypaBHeHUaAMH . Haiitu ckopocts Touku  OIIK-1.B.1
6 Bo cxombko pa3 ABMKYIIMACS co cKopocTbio v=0,999¢ anekTpoH “Tspkenee’ moxoserocs? OIIK-1.B.1

7 OnpenenuTh HaNpaBlIeHHE WHIYKIHOHHOTO TOKA B PaMKe, €CJIM OHA HAXOIUTCS B OAHOPOAHOM MarHuTHOM mone, a OIIK-1.B.1

BEJIMYMHA MAarHUTHOM UHAYKOHA B YMCHBIIACTCA.
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Ne . Kon
IIpumMepHBIii NepeyeHb BOMPOCOB /ISl TECTOB
n/n MHIMKATOpa

8 K uctounuky toxa ¢ DJIC, pasHoif 24 B, u BHyTpeHHuUM compotuBieHueM 2 Om noxpxmoumnn snekrpudeckoe OIIK-1.B.1

conpotusieHre 4 Om. OnpenenuTs CUIIy TOKa B IETIH.

9 Kak m3MeHunTCs cuiia KyJIOHOBCKOTO B3aMMOJICHCTBHUS IBYX HEOONBIINX 3apsDKCHHBIX MIapoB NpH yMeHbleHnu 3apsiga  OIIK-1.B.1

Ka’K/IOTO M3 HUX B 2 pa3a, €M PacCTOSHHUE MEXIy HUMH OCTaeTCsl HeM3MEHHBIM?
10 OmHO M3 CBOWMCTB JIEMEHTAPHBIX YaCTHII - CIOCOOHOCTH: OIlK-1.3.1
11 Kaxkue 3neMeHTapHbIe YaCTUIIBI HA3bIBAIOT CTAOUIBHBIMU? OIIK-1.3.1

12 OsHauaeTr JM pacraj YacTHIl Ha JBE WM OOJIbIEe YMCIO YAaCTHL, YTO JAHHAs YacTUIa COCTOMT M3 Heckoipkmx OIIK-1.3.1

qacTuIr?
13 Kaxwue B3aMOZEHCTBHS ONPEAENIAIOT YCTOHIUBOCTD A€ B aTOMax? OIIK-1.3.1
14  Anbda -usnyyenue — 310... OIIK-1.3.1
15 Yo npencrasnser coboit berra-n3myuenue? OIIK-1.3.1
16 Yo npencrasiser co0oii raMma-u3IydeHue? OIIK-1.3.1
17  HampaBieHue MarHUTHBIX JIMHUH 1O HAIIPABJICHHUIO AIEKTPUUYECKOrO TOKAa MOXKHO OIPEAEIUTh OIIK-1.B.1
18  Kakyro nmiHHIO Ha3bIBAIOT MAarHUTHOW JTMHUEW MarHUTHOTO TTOJIS OIIK-1.V.1

[lepedyeHb TeM KOHTPONBHBIX pabOT MO JUCHHUIUINHE 00YJaIoIiXcs 3a09HON (popMbI 00yUEHUSL, IPEACTAaBIEHBI B TabuIe 19.

Tabmuna 19 — I[lepeveHb KOHTPOJIBHBIX pabOT

N IlepeyeHb KOHTPOJBHBIX padoT
n/m

1 Kunemaruka u JuHaMHKa NOCTYNATEILHOTO U BPAILATEIbHOTO JIBUKEHHS

2 3aKOHBI COXPAHEHNUS B MEXaHUKE.

3 OcnoBbl MKT. I'a30BbIe 3akoHbl. | 1 11 3akOHBI TEPMOJUHAMUKH.

4 OCHOBHBIE XapaKTEPUCTHKH SITEKTPUIECKOTO TTONIS

5 ITocTosAHHBIN NIEKTPUUECKUI TOK

6 XapakTepHCTHKH MarHUTHOTO 1I0JIs1. SIBIICHHE MEKTPOMArHUTHOH MHIYKITU
7 KosnebarenbHble nporeccs

8 3aKOHBI IIPEJIOMIICHUS U OTPaXKeHUs cBeTa. JINH3bI

9 Bonnosas onrtuka. HTepdepenms, auppakums

10  Smepnas ¢pu3uka. SnepHble peakuuu

10.4. MeToanueckue MaTepHasl, ONpe/esIONMe IPOLEAyPhl OLEHHBAHHS HHINKAaTOPOB, XapaKTePU3YIOLINX 3Tanbl GOPMHUPOBAHUS
KOMIETEHIUH, COIepkKaTCsl B JIOKAJIBHBIX HOpMaTHBHBIX aktax ['VAII, perniaMeHTHPYIONMX MOPSAOK ¥ MPOLELYPy NMPOBEJCHHS TEKYyLIEro

KOHTPOJIS yCIIEBa€MOCTH U IIPOMEKYTOUHOM arTecTanuu obydaromuxcs I'YAIL
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11. MeTonuyeckune yKa3aHus JAJIs1 00y4al0IIMXCSI TI0 OCBOEHUIO THCIIHIIMHBI

11.1. Meroandeckue yka3aHus I 00y4alOmUXCs 10 OCBOCHHIO JIEKIIMOHHOTO MaTepuala.

OCHOBHOE Ha3HA4YCHHE JICKIMOHHOTO MaTepuajia — JIOTHYECKH CTPOIHOe, CHCTEMHOE, NIyOOKoe M SCHOE H3JIOKCHHE ydeOHOTo
Marepuana. Ha3HaueHHe COBpPEMEHHOH JICKIMHM B paMKax AWUCLHUIUIMHBI HE B TOM, YTOOBI IOJNYYUTH BCIO MH(GOpPMALHUIO IO TeMe, a B
OCBOCHHH (DyHIAMEHTaITBHBIX MPOOJIEM IHCIMIUIHHBI, METOIOB HAyYHOTO MO3HAHUS, HOBEHIINX NOCTHKCHUI HAay4HOH MbIciu. B ydyeOHOM
mpolLecce JICKUUs BBIMOJHSACT METONONIOTHYECKYI0, OPraHU3allMOHHYI0 H HH)OPMANMOHHYI0 (QYHKIWU. JISKIHs pacKphIBACT MOHSATUITHBIN
afmapar KOHKPETHOW 00nacTé 3HaHUs, €€ MpoOIeMbl, AaeT IeIbHOE MPEAICTABICHUE O JUCIMIUIMHE, OKa3bIBACT B3aUMOCBS3b C JAPYTHMH
JIUCLUIUIMHAMHU.

[Inanupyemble pe3yabTaThl IPU OCBOCHUH 00yYarOIIUMHUCS JEKIHOHHOTO MaTepraa:

- NIOJIy4€HHE COBPEMEHHBIX, LIEIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX OINpENENseTCs 1eNeBON YCTaHOBKOH K
KaXJI0i KOHKPETHOH TeMe;

- TIONTy4Y€HHE OIbITA TBOPYECKOH pabOThHl COBMECTHO C MPENOIaBaTeNeM;

- pa3BUTHE NPOHECCHOHATBHO-IEIOBBIX KA4eCTB, JIIOOBHU K IPEIMETY U CAMOCTOSATEIBHOTO TBOPYECKOTO MBIIIUICHHUS;

- TIOSIBJICHHE HEOOXOMUMOTO HHTEpeca, HEOOXOAUMOTO ISl CaMOCTOSATEIBHON PaboThL;

- TIONy4€HHE 3HAaHUI O COBPEMEHHOM YPOBHE Pa3BUTHS HAyKH M TEXHUKH M O TIPOTHO3€E MX PA3BUTHs HA ONMKaifline roms;

- HAyYUTHCS METOAMYecKH oOpabarbiBaTh MaTepuain (BbIIENSATH IVIABHbIE MBICIM M IOJIOXKEHHS, NMPUXOAUTh K KOHKPETHBIM
BBIBOZIaM, TIOBTOPSATH UX B PA3IUYHBIX (OPMYIHPOBKAX);

- NOJIy4€HHE TOYHOTO TOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHUHOB U TIOHSITHH.

JleKUMOHHBIH Marepuay MOXET COINPOBOXKIATHCS JAEMOHCTpAlMed CIIAiIoB M HCIIOJIb30BAaHMEM pa3[aTOuHOro Marepuaia Ipu
MIPOBEICHUU KOPOTKUX JUCKYCCHI 00 0COOEHHOCTSIX IPUMEHEHHUS OTJIENbHBIX TEMATUK 10 TUCLIUIUINHE.

Briensiorcs cieayromume BUIbI JTSKIHH:

- BBogHas aexuus

BBonHas nexkius K JUCLUIUIMHE 3HAKOMUT OOyYaroIUXCsl ¢ LENbl0 M Ha3HAYCHUEM Kypca, €ro pojbi0 U MECTOM B
cucTeMe JIMCUMIUIMH. B Xoie Takoi JIeKUUH CBS3bIBACTCS TEOPETUYECKUH M NPAKTHMYECKHH MaTepual ¢ MpakTUKOH Oymyuien
pabothl, pacckasbiBaeTcsl oOmias MeToauka paboThl HaJ KypcoM, IpeAJIararoTcs JIMTepaTypHble MCTOYHUKH, MOMOTAOLIUe
YCBOGHHMIO Marepuayia JAUCLMIUIMHBI U OCBOCHUIO KOMIIETEHLMH, CTaBATCS Hay4yHbIE NPOOJIEMBI, BBIABUIAOTCS THUIOTE3BI,
omnpezensercs Gopma TEKyIEero KOHTPOJIL U IIPOMEXYTOUHOH aTTecTaluu.

BBonHas nexius K paszneny. AHaJOrMYHO BBOAHOM JICKIIMU K AUCUUILIMHE PACKPbIBAET Psijl BOIPOCOB, HO CBS3aHHBIX HE
C JUCLUUIUIMHOM B LIEJIOM, a C TEMAaTHKON KOHKPETHOTO pa3Jiena.
- O0630pHas nekuus

IIpoBoautcs ¢ 1enbl0 CHUCTEMaTH3aluU 3HAaHUK Ha Ooliee BBICOKOM YPOBHE, PACCMOTPEHHs 0C000 TPYIHBIX BOIIPOCOB
JUCLUIUTHHBI.
- IlpoGnemHuas nexuus

Ha nanHOl 5eknuy HOBOE 3HAHHE BBOAUTCA KAaK HEU3BECTHOE, KOTOpoe HeoOXxoauMo "OTKphITh'. B pamkax sekuuu
co3aeTcs mpoOIeMHas CUTyalHs, KOTOPYI0 00y4arolye peaoT HO3TAMHO C HOACKa3KaMH U MOMOIIBIO IPENOAaBaTeNIs.
- Jlexkuus BABOEM

Orta pasHOBUIHOCTH JICKLUHU SIBJISETCS MPOJODKCHUEM M Pa3BUTHEM MPOOJIEMHOrO U3JIOKEHHS MaTepuaja B IUaliore
JBYX IpernofaBaTeseil. 31ech MOICIUPYIOTCS pealbHble CUTYallud OOCYXICHHUS TEOPETHYECKUX U MPAKTUYECKHX BOIPOCOB
JIBYMsI CLICLIMQJIUCTAMH.
- Jlexuus ¢ 3apaHee 3aIUIaHUPOBAHHBIMU OIINOKaMU

JlaHHas JekIys NpU3BaHA AKTHBU3UPOBATh BHUMAaHHE OOYYarOIIMXCS, Pa3BUBAaTh UX MBICIHTCIBHYIO NEATEIBHOCTD,
(hopMHPOBATH YMEHHUE BBICTYIIATh B POJIU SKCIIEPTOB.

3amaua TpenojaBaTeds COCTOMT B TOM, YTOOBI 3aJOXKHTh B JIEKIHIO OIPEIENIEHHOE KOJIUYECTBO OIIHOOK
COZICPIKATENILHOT0, METOJJHYECKOTO, MMOBECHYECKOT0 XapakTepa. [lonouparorcss Hanbosee TUHITUYHBIE OIMIMOKH, KOTOPbIE O0BIYHO
HE BBINAYUBAIOTCA, a KaKk Obl 3aTyLIEBBIBAIOTCS. 3afada OOydaroIIUXCSl COCTOMT B TOM, YTOOBI IO XOXLy JIEKIMH OTMEYarb
omMOKH, PUKCUPOBATh U HA3bIBAaTh UX B KOHIIE.
- Jlexnus-npecc-koH(pepeHnus

IIpenonasarens mpocut oOydaromuxcs 3aaBaTh NHICHMEHHO BONPOCHI IO JaHHOW TeMe. B TeueHme IByX-Tpex MHHYT
oOyuaronuecs: GOpMyIHPYIOT HanOoJiee HHTEPECYIOIUE X BOIPOCH! U IEPEAaloT NMPENoiaBaTeNto, KOTOPBIA B TeYEHHE TpeX-
IIITH MUHYT COPTHPYET BOIPOCHI 10 UX COACPKAHUIO U HAYMHACT JICKIHUIO. JIeKuus u3naraercs He Kak OTBETHI HA BOIIPOCHL, a
KaK CBS3HBIM TEKCT, B IIPOLIECCE U3TIOKECHHUS KOTOPOTO (POPMUPYIOTCS OTBETHI.
- JleKuus-KOHCYIbTaIUS

Marepuan u3naraercs B BU€ BOIPOCOB M OTBETOB WM BOIIPOCOB, OTBETOB U JIMICKYCCHIA.

CtpyKTypa mpeocTaBIeHNs TeKIIMOHHOTO MaTeprana:
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- BBogHast yacTh JIEKLIUK

IlepBoe npezncTaBneHye o JEKUUH COAEPXKUTCA YKe B HOpMYIHPOBKe TeMbl. OHa HOJDKHA OBITh KPATKOM, BEIPAXaTh CyTh
OCHOBHOHM wujeu, ObITb IpuBiIeKaTeabHOH 10 Qopme. LlenecooOpa3Ho 3aech cKa3arh Ha 3HAYEHHE OTOH TeMbl st
MOCJIEAYIOUIEr0 yCBOGHUS 3HAHUM U Pa3BUTHA JIMYHOCTH oOywaromuxcs, And Oymymieil nmpodeccHOHalbHON IeATeIbHOCTH.
Jlanee MOXKHO COOOIIUTH LiENH JIEKIMU U ee IulaH. JKenaTeslbHO COPUEHTHPOBATh CIyllaTelel Ha MOCIeAyomHUil KOHTPOIb
3HAHUI, OJE3HO yKa3aTh Ha CBsI3b HOBOTO MarepHaia ¢ MPOWIECHHBIM U MpeAblayIuM. TeMI U3J10)KeHUs 3TOH YacTU JIEKLUH,
KaK IPaBUIIO, JIOJDKEH OBITh BBIIIE TEMIIA U3JI0KEHUS OCHOBHOTO, YTO 3aCTaBIIACT 00y4arONIUXCsl IICUXOI0TUUECKH co0paThes U
cocpeoTounThesa. BBogHAS YacTh JIeKIIMU O0BIYHO 3aHUMAET 5-7 MUHYT.

- OcHoBHas 4acCThb JIEKIIUHA

Ilepexony k M31105KEHUIO MEPBOTO BOMNPOCA, KaK MPABUIIO, JOJDKHA MPEIIECTBOBATh Nay3a. B 3TO BpeMs JIEKTOp MOXKET
IIPOBEPUTH, BCE JIM CIYIIATENIX TOTOBBI K BOCIPUATUIO JEKIHHU (II03bl, BEIPAXKEHHUS JIULI, Pa3TOBOPHI). 3aMeTUB 00yJaroIuxcs, He
TOTOBBIX K BOCIIPUSTHUIO, ONBITHBIE IPENOAABATEIN MPOU3HOCIT KPAaTKyH0 MOOMIU3YIONIYIO (pa3y, OCTaHABIUBAIOT B3IVIAI Ha
HepaJUBbIX, PEXXE - Ha3bIBAIOT (hPaMUIIUIO, UMS U HE TPATAT BpeMsl Ha ATUTEIbHbIC 3aMEUaHHUs.

Jlns Toro 4yTo0BI IPEO0IETh NOTEHIUATIBHYI0 IACCUBHOCTD ClIyHIaTeneil, HeoO0X0AUMO BCEMHU BO3MOXHBIMH CIIOCO0aMU
MpUaTh JIEKIUU MPOOIEeMHBIH Xapakrep, HOOy)Xmas CIyIIaTeliel K CaMOCTOATEIbHON II03HABATENBbHOW aKTUBHOCTU U
TBOPUECTBY.

K TakuM aKTMBHBIM CPEICTBAM MOKHO OTHECTH:

° oOparieHue K 00y4aroluMcs ¢ BOIIPOCAMH, YTOYHSIOIMMY IOHMMAaHUE OCHOBHBIX UAEH U (aKTOB TEMBI;

° OpraHU3allii0 MUHU-CTOJIKHOBEHUH PA3JIMUHBIX TOUEK 3PEHUS 110 BBIIBUHYTHIM IIPENOAABATENIEM ITOJI0XKEHHSM;

° MOCTAHOBKY BOIIPOCOB, 33/1a4 C MHO’KECTBEHHOCTBIO PEILIEHUH U JP.;

° MHAWBUYaJbHbIH CTUIIb U3JI0KEHUS MaTepHaa;

° obecrieueHre OOPATHOM CBS3H.

- 3akmodyeHune

B mpomecce 4reHms JeKIMHM INpenojaBaTenb MODKEH MO03a00THTBCA O €€ 3aBeplIeHHH. PaccuuTtaTh BpeMs, a He
IpepHIBATh JIEKIUIO Ha NoayciaoBe. OOBIUHO [UIS 3aKIIOUEHMS Marepuaia ObIBaeT JOCTATOYHO 5-7 MUHYT. 3aBeplias JICKIHUIO,
IpenojaBaTelib 0TBEUaeT Ha BOIIPOCH! CIylIaTesel, TOABOJUT UTOT, JaeT MCTOANYECKHE yKa3aHUsA K CaMOCTOSTENbHOH paboTe,
KOMMEHTHUPYET IIpeJlaraeMylo JINTeparypy. 3aKaH4UBaTh JIEKIHIO Hy’)KHO KOHCTPYKTUBHO 11O COEPIKAHUIO M MOJIOKUTETHHO 10
SMOLIMOHANIBHOMY HacTporo. OOyuarommecss [ODKHBI YHTH 3aMHTEPECOBAHHBIMH, 3aHHTPHUTOBAHHBIMH, KEJIAIOIIMMHU

OHpO6OBaTB 3aBTpa KE NPECAJIOKEHUA JICKTOPA, a TAK)KE B XOPOLIEM HACTPOCHUH U aKTUBHOM TOHYCC.

11.2. Metoanyeckue yka3aHus A1t 00y4aromuXcs 0 MIPOXOXKICHHUIO PAKTHUECKHUX 3aHATHH.

[pakTudeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (POPM OpraHM3alMé Y4eOHOTO Ipollecca, 3aKIIOYArONIascsl B BBITOJHEHHU
oOydaronMucsl TOI PYKOBOICTBOM IIPEIoJaBarelisi KOMIUIEKCa Y4YEOHBIX 3aJaHHil C IIEBI0 YCBOCHHUS HAYYHO-TEOPETHYECKUX OCHOB
y4eOHOI AUCUUIUTHHBL, TPUOOPETEHUsS] yMEHHUIA ¥ HABBIKOB, OIBITA TBOPYECKOM JESTEILHOCTH.

Lenpto MPaKTUYECKOTO 3aHATHS IS OOYYAaIOIIerocs SIBISETCS MPUBHUTHE OOYYAIOIIMMCS yYMEHHIl M HAaBBIKOB MPAKTHYECKOM
NeSITeTbHOCTH 10 H3y4aeMOil IUCLHUILIHHE.

[Inanupyemble pe3yabTarhl IPU OCBOCHUH 00yYarOIIUMCs IPAKTHYCCKUX 3aHATHI:

- 3aKpeIvieHue, yrIyOlieHHe, paclInpeHUe U JeTATU3aLus 3HAHUH TIPH PEIICHUN KOHKPETHBIX 3a/1a4;

- pa3BUTHUE MO3HABATEIIBHBIX CIIOCOOHOCTEH, CAMOCTOSTEIBHOCTH MBIILICHHUS, TBOPYECKOW aKTHBHOCTH;
- OBJIAJICHHE HOBBIMH METOJIAMHU U METOJMKAMH H3y4YCHUsI KOHKPETHOH y4eOHO! TUCIUILINHEL,

- BBIPa0OTKA CIIOCOOHOCTHU JIOTUYECKOTO OCMBICIICHHUS MOTYYSHHBIX 3HAHHUHU JUTS BBITOJHCHUS 3aJaHH;
- obecrieueHre PAIOHANTBEHOTO COYCTAHUS KOJUICKTHBHON U MHIUBHIyaIbHOU GopM 00ydeHHS.

TpeboBaHuUs K IPOBENCHUIO MPAKTUYECKUX 3aHITHIA.

1) Pemenue cuTyallMOHHBIX 3a7a4.

Buj npakTHYECKOTO 3aHSTHS, Ha KOTOPOM PEIIAIOTCS KOMIIETEHTHOCTHO-OPHEHTHPOBAHHbBIC 33/1aul, HMEIOIIHE SIPKO BBIPAKECHHBIN
MPAKTUYCCKHI XapaKkTep W JUTS PEIICHUST KOTOPOH HEOOXOAMMBI MPEAMETHBIE 3HAHHS IO TUCHUIUIHHE. [Ipoliecc pelieHns CHTYalnoOHHON
3aJaull  COOTBETCTBYET CXeMe: 3HaHHe—TIOHHMMaHHe—TIPUMEHCHHEC—aHAM3—CUHTE3—OlCHKa. [IpH pelIieHHH NPaKTHYSCKUX —3aaad

o0yyJaromnuiicsi HOHUMAeT PeabHYIO [IeHY 3HaHHSM.

11.3. Metoanyeckue yka3aHus A1 00y4aromuXcs IO BEIIIOITHEHHUIO Ta00paTOpHBIX paboT.

B xozne BIIOMHEHHA T1a00paTOPHBIX PaboT 00yUaroMmuiics TOKEH YIIyOUTh U 3aKPeNUTh 3HAHUS, TPAKTUIECKIe HABBIKH, OBJIAJICTh
COBPEMEHHON METONMKOW KM TEXHHUKOH OKCIIEPUMEHTa B COOTBETCTBHM C KBaIH()UKAIIMOHHOW XapaKTEPHCTHKOW 00y4aromerocs.
Bemmonnenne mabopaTopHEIX pabOT COCTOMT M3 SKCIEPHUMEHTAIBHO-IIPAKTHYECKOH, PacyeTHO-aHAINTHUECKOW dYacTed M KOHTPOJBHBIX
MEpOTNPUATHI.

Bemonaenne 1ab0paTopHBIX paboT oOydaloIuMcs SBISETCS HEOTHEMIIEMOH YacThi0 H3ydEeHHs IUCIHILTHHEL, ONpeneIseMoin
y4eOHBIM TIITAHOM, H OTHOCHTCS K CpeJICTBaM, 00ECIeUHBAIOIINM PEIICHUE CIEAYIOIINX OCHOBHBIX 3a/1a4 00y4aroIIerocs:

- HpI/I06pCT€HI/Ie HAaBBIKOB UCCJICJOBaHUA ITPOLECCOB, SIBIICHUH 1 06’b€KTOB, H3y4acMbIX B paMKax JTaHHOU JUCHUILINHBI,
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- 3aKpeIlIeHHE, Pa3BUTUE U JIeTaIN3aLusl TEOPETUUECKUX 3HAHUM, IOTy4CHHBIX Ha JICKIUX;
- IIOIy4YeHHUe HOBOU MH(OPMAIUHU 110 U3y4aeMOi JUCIUILIUHE;
- IpHoOpeTeHNEe HaBBIKOB CaMOCTOSITEIbHOM paboThI ¢ 1a00PaTOPHBIM 000PYIOBaHHEM U IPUOOpAMHU.
Beinonuenue o0yuaromumes 1a00paTOpHBIX paboT HE B IOJIHOM 00bEME MOXKET IIPUBECTU K MOHMXEHHIO OLICHKY 32 JUCHUIUIUHY U3-
32 HU3KOTO YPOBHS OCBOCHUS KOMIICTEHIIUMH:
- BBIIOIHEHHE MeHee 75% 1a00opaTopHBIX padoT - MOHIKEHHE MaKCUMAaIbHOM OLleHKH Ha 1 Gaw;
- BbIIONHEHHE MeHee 50% 1abopaTopHbIX paboT - MOHIKEHHE MaKCUMAaJIbHOM OLIeHKH Ha 2 Gasuia;
- HEBBIIOJIHEHHE JIA0OPATOPHBIX PabOT - IOHWKEHNE MAKCUMAIIbHOM OILIeHKH Ha 3 Oaia.
3ananue 1 TpeOOBaHMUS K IPOBEICHHIO Ja00OPATOPHBIX PadoT.
3aganus 1 TpeOOBaHUS K 1a00opaTOpHBIM paboTaM pa3MeleHsl B Jlugnom xabunere I'VAII B pa3zene UCHUILIHHBL
CrpykTypa u popma oTdyeTa o 1abopaTopHOii padore.
Otuet 0 nabopaTopHOii padbote craercs B AeKTpoHHOM Bue (nokymMeHT Word, nokyment PDF) uepe3 Jluunslit kabuner ['YAIL. Ortuer
11a00paTOpHON paboTe COAECPIKUT CICAYIOLINE JTEMEHTHL:
- TUTYJIBHBIN JIUCT C HA3BAHUEM JIUCIUIUIMHBI, HOMEPOM U Ha3BaHHEM J1a00paTOpHOU paboTsL;
- LIeJIU ¥ 3a1a4i paboThL;
- IpubopBl;
- 3aJ]aHHeE;
- X071 paboTh! (IIpU HEOOXOAUMOCTH;
- MaTeMaTH4YecKast MOJENb ;
- KOHTPOJIbHBIE TIPUMEPHI (IIPH HEOOXOAUMOCTH);
- BBIBOJIB;
- CIIMCOK HCIHOJIb30BAHHBIX HCTOUYHUKOB (IIPH HEOOXOAUMOCTH).
TpeboBanus k 0ohopMIEHHIO OTYETa O 1abopaToOpHOil padore.
- O6mue TpeOoBaHUS U PEKOMEHIALUH 110 BHIIOJIHEHHUIO IIChMEHHBIX paloT : Metoandeckue ykaszanus / C.-Ilerep6. roc. yH-T
a’pokocM. npubopocTpoenus ; coct. A. A. CopokuH. - CII6. : U3n-Bo I'VAII, 2017. - 32 c.
- O6mue TpeGOBaHUS U PEKOMEHIAIMHU 110 BBHIIOJTHEHUIO MUCBMEHHBIX padOT : METOAUYCCKHUE YKA3aHHA (C U3MEHEHUAMU Om
09.01.2019) [Onexrponnsiii pecype] / UBanropoackuii guiuan C.-Iletep0d. roc. yH-T a’spokocMm. mpruOOpPOCTpoeHHUs ; COCT. A. A.
CopoxkuH. - Banropon : 2019. - 37 ¢. URL: http://ifguap.ru/rp/ReportsFormattingRules.pdf, JInunsiii kabuner I'VAIT

11.4. Metonuueckue yKa3aHUs JAIs1 00y4JalOIIMXCSI IO TPOXOXKICHHUIO CAMOCTOSITENIbHOM PabOTHIL.

B xo7ie BBINONHEHHS! CAMOCTOSITEIBHOM PaboThI, 00yUaIONHIiCs BBIIONHIET paboTy MO 3aJaHHI0 U TP METOANYECKOM PYKOBOJCTBE
HperosiaBares, Ho 6e3 ero HeMOCPEACTBEHHOTO yJacTH.

J1st oOydaromuxcst o 3a04HOH Gopme 00ydeHus, CaMOCTOsATeNIbHAsI pab0Ta MOXKET BKITIOYATh B Ce0sl KOHTPOIBHYIO paboTy.

B mporecce BBITONHEHHUS CaMOCTOATENBHOH paboThl, y oOydaromerocs (GpopMHupyeTcs Lelecoo0pasHoe IIaHHPOBaHHE pabodero
BPEMEHH, KOTOpOEe MO3BOJSIET MM pa3BUBAaTh YMEHHS M HABBIKM B YCBOCHHM M CHCTEMAaTHM3alllM NMPHOOpETaeMbIX 3HAHWIH, 0OecrednBaeT
BBICOKHIT yPOBEHb yCIIEBAEMOCTH B epHOJ 00ydeHHs1, TOMOTaeT MOJIyYUTh HABBIKY HOBBINICHUS TPO(ECCHOHAIBHOTO YPOBHSL.

MeToanuecknMy MaTepuaIaMu, HalpaBILIOIIMY CAMOCTOSITENIBHYIO paboTy 00yJaromuXcst SBISIOTCS:

- METOANYECKHUE YKa3aHUsI 110 BBHIIOJIHEHHIO KOHTPOJIBHBIX PaboT (1t 00ydaromuxcs 1o 3a04Hoi Gpopme 00yueHus);

- y‘Ie6H0-MeTOHH‘{eCKHI>’I Marepuajl no JUCIHUIINHE.

11.5. Meroauueckue ykazaHust JJisl 00yYarOIIUXCS IO TPOXOXKICHUIO KOHCY/IBTAIUH.
ITo u3y4aemoii TUCIUIIINHE POBOAATCS CIEAYIOLINE BBl KOHCYIBTAIUI:
- KoHcynbranus nepe 5k3aMeHOM - MPOBOAUTCS C LIETIbIO:
° YTOYHEHUSI OPraHU3allMOHHBIX MOMEHTOB;
° CHCTeMaTH3aI[ui 3HaHW;
° OTBETHI Ha BONPOCHI, BBI3BIBAIOLIME TPYJAHOCTH MPH MOATOTOBKE K YK3aMCHY.
Koncynprauus umeer popmy Jekuuu, mocie KOTOPOil MpernosaBaresib OTBEUaeT Ha BOMPOCHI 00YYAIOLIUXCS WIH B BUJIE
Oecennl B hopme "oTBeT-BOTIpOC".
- Koncynbranus co ciaboycreBaonMy 00yJaroIUMHUCS - TIPeTHa3HaYeHa IS
° JIMKBHJALUY MPOOEIIOB MPH U3YYCHUH JUCLIUTLTHHBI,
° Pa3bsACHEHUsI CIIOPHBIX BOIIPOCOB M BOIIPOCOB, HAUOOJIEE CIIOKHBIX JJISI U3YyUCHUS;
° 3aKpeIJICHUS IPOHICHHOTO MaTepHuala;
o TUKBHUIALMH aKaJCMHUUYCCKUX 30/ KCHHOCTEH.

IIpoBoauTCs perymspHO coracHo rpaduKy KOHCYIbTalui npenoaasareist (He pexe 1 pa3a B 2 Henenn).
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- Koncynbranus o npoeKkTHoi U Hay4HO-HCCIIEI0BATEIbCKON NeATeIbHOCTH 00yYaroIUXCs - IPOBOAUTCS C LIENbIO:
° paclIMpeHHs Hay4YHOIo Kpyro3opa oOy4aroluxcs;
° PacCMOTPEHMs BOIIPOCOB, HE BK/IIOYEHHBIX B IPOrpaMMy U3y4aeMOW AUCLMILIMHBL
° yDIyOJIeHHOIo U3y4YeHUs MaTepualla Kypca;
° TIOMOIIM 00Y4YaIOIUMCS B OJTOTOBKE HAyYHBIX CTaTeil ¥ JOKJIAN0B HAa KOH(EPESHIUH;
° MOATOTOBKH B y4aCTUIO B KOHKypCax M OJMMIIHaLax.
TIpoBomuTCsS peryisipHO CoriacHO rpadMKy KOHCYJIBTAlWi HperojaBares WIH MO YCTHOH JIOTOBOPEHHOCTH MEXIY

O6y‘{a}OLL[l/lMC§I 1 OpeTio/iaBaTeieM.

11.6. Metoauueckue yka3aHust Uil 00y4YaroIUXCsl O MPOXOKISHHUIO TEKYIIEr0 KOHTPOJIS YCIIEBACMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH TPEIyCMaTPUBACT KOHTPOJIb Ka4ecTBA 3HAHWH OOYyYaIONIMXCS, OCYIIECTBISIEMOTO B TEUCHHE
CeMeCTpa ¢ LENbI0 OLECHWBAHUA XOZAa OCBOCHUS IMCUMIUIMHBEL HeBbimonHeHne TpeOOBaHWI WM MX YacTH IO MPOXOXKICHHIO TEKYIIETo
KOHTPOJISl yCIIEBAEMOCTH TPH YCIIEIIHOM IPOXOKIECHUHU NTPOMEXKYTOUHOMN aTTeCcTallui MOKET IPUBECTH K IOHMKEHUIO UTOTOBOM OLIEHKH.

Bo3MmoxHBIE METO/BI TEKYIIETO KOHTPOJIS:

- yCTHLIﬁ OIIPOC Ha 3aHATHAX]

CUCTEMATHYCCKas MMPOBEPKaA BBINNOJIHCHUS WHANBUAYAJIBHBIX U IOMAallTHUX SaﬂaHHﬁ;

3amuyTa OT4CTOB 110 Ha60paT0prIM pa60TaM;

TPOBEACHNUEC KOHTPOJIbHBIX pa60T;

TECTUPOBAHUC,

KOHTPOJIb CaMOCTOATECIIbHBIX pa60T;

MPOBEACHNUE KOHTPOJIbHBIX pa60T;

BBITIOJTHCHUSA KOHTpOIIBHOﬁ pa60TI>I 3a04YHHKOB;

JIOKJIaJ Ha Hay4IHOH KOH(epeHINH;

HarmucCaHue Haquoﬁ CTaTbHu.

11.7. Metomuueckue ykazaHus Julsi 00y4aroIuXcs 110 IPOXOXKASHUIO TECTUPOBAHMSI.

Hcnonb3oBaHUEe TECTOBBIX 3aJaHUK BO3MOXHO KaK IPU TEKyIIEeM KOHTPOJIE, TaK U MpU NPOBEICHUU IIPOMEXYTOUHOI aTTecTaluy.
TecTbl MOTYT IPOBOIUTHLCS KaK B MUCbMEHHOH (hopMe, TaK U € UCIOIb30BAHUEM MIEKTPOHHBIX CPEICTB 00yUeHUSL.

MoOXHO BBIIEIUTH OCHOBHbIE YPOBHHM TECTa, B KOTOPBIX IPOBEpKa BO3PACTAeT OT KOHTPOJS 3HAHUM (MHIMKATOP AOCTHXKCHUS
KOMIICTEHIUH - "3HaTh'") 10 MPUMEHEHHs HaBBIKOB IIPU PEIICHUM TUIIOBBIX M HETUIIOBBIX 3a/a4 ((MHAUKATOPB! JOCTUKEHUS KOMIIETCHIIUY -
"ymers" 1 "BrageTh"):

- IlepBelii ypoBEHD - y3HaBaHHE PaHEE U3YYEHHOI'O MaTepuaa;

- BTopoii ypoBeHb - pelpoAyKTUBHBIH - B 33IJaHUSX HE COACPIKUTCS MaTepuaia A OTBETa MM XK€ €ro U3BJIeUeHUE TpeOyeT He
TOJIBKO 3alIOMUHAHUS MaTepuala, HO U €ro HOHUMAaHUs (IOACTAHOBKA, KOHCTPYKTUBHBIH TECT, TUIIOBAs 3a/1a4a);

- Tpetuil ypoBeHb - HETUIOBBIE 3a/a4M IOBBIIICHHOH CIOXKHOCTH, IJIS KOTOPBIX TpeOyeTcs caMOCTOATEIbHOE HAXOXKICHUE
METOJIOB PEILCHUs;

- CMemIaHHBI - HCIONB30BAaHHME IJIEMEHTOB BCEX TpeX YPOBHEH JUIl IPOBEPKH pPA3HBIX HHIUKATOPOB JOCTIKEHHS
KOMIIETEHLIUH.

Kputepuu oneHku TecToBbIX paboT Oasupyrorcs Ha 100-6anbHoli mixane cormacHo MJIO I'VAIL. CMK 2.77 "IlonoxeHue o
MOZYNBHO-PEHTUHIOBOIl CHCTEMe OIICHKH KadecTBa ydeOHOH paboTel cryaeHToB B I'VAII" (momycTHMo NpHMEHEHHE JH000ro
KOJIMYECTBEHHOTO MOKA3aTesl OLIEHKH ¢ IpuBeeHreM ero K 100-npoueHTHOH 1mKae):

- MeHee 55 - "He 3auTeHo" WM "HeylOBIeTBOPUTENLHO" (2);
- 0T 55 10 69 - "3aureHo" unu "ygoBnerBopurensHo" (3);
- ot 70 no 84 - "3aureHo" nnu "xopouio" (4);

- ot 85 10 100 - "3auteno" unu "oTauyHo" (5).

11.8. Metonudeckue yKazaHus JIsl 00y4JaloIIIXCs IO TPOXOXKIAECHNIO TPOMEKYTOUHOH aTTeCTaIliH.
IMpomexyTodHasi aTTecTamys OOyYAIOMIMXCS MPETyCMaTPHUBAeT OLECHWBAHHE MPOMEXYTOYHBIX M OKOHYATENBHBIX PEe3YIbTaToB
o0ydeHns no aucuuruinae. OHa BKIIOYaeT B ceOst:
- 9k3aMeH — ()opMa OLECHKH 3HAHWH, MONyYEeHHBIX O00yJalomMMCsl B IIpoIiecce M3YYeHUs Bceil MUCIMIUIMHBI MM €€ YacTH,
HaBBIKOB CaMOCTOSATEIEHOH pabOoThI, CHOCOOHOCTH NPUMEHATh MX JUIS PEIIeHHs NMPaKTHYECKHX 3agad. DK3aMeH, KaK IPaBHIIO,
NPOBOAUTCS B IEpPUOJ DK3aMEHAIlMOHHOW CECCHMM W 3aBepllaeTcsl arTecTallMoOHHOM oneHkod "oTiauyHo", "Xopomo",
"yIOBJIETBOPUTENBHO", ""HEYOBIETBOPUTEILHO" .
- muhepeHIMPOBaHHbIN 3a4eT — 3T0 (JopMa OLEHKH 3HAHMH, NMONYYEHHBIX 00ydalomUMCs IPU U3YYSHHN JUCLHUIUINHBL, IPH
BBITIOJTHCHHH KYPCOBBIX MPOEKTOB, KypCOBBIX PabOT, HayYHO-UCCIIEOBATENILCKUX Pab0T U MPOXOXKACHNH MPAKTHK C aTTeCTAlMOHHON
oreHKoit "oTanyHo", "Xxoporio", "y1oBIeTBOPUTENbHO", "HEYIOBIETBOPUTEILHO" .

DK3aMeH MPOBOIUTCS B OMHOM U3 CIEIYIOMUX GOopM:
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- B YCTHOI1 (popMe B BHIe OTBETA HA BOIPOCHI IK3aMEHALIMOHHOTO OuiieTa
- B IMCbMEHHOH (opMe B BHJE TecTa
- C IpUMEHUEM CPEICTB AeKTpoHHOro o0yuenus (LMS I'YAII)
B ciydyae QMCTaHIMOHHON (OPMBI IPOMEKYTOUHOM aTTECTALMM, 3K3aMEH HPOBOJUTCS B BHJE TECTa C IPUMEHEHHEM CPEICTB
9NIEKTPOHHOTO 00yYEHUs.
JuddepeHunpoBaHHbIl 3a4€T IPOBOAUTCS B OJHOU U3 creayromux Gopm:
- B yCTHOH (opMme B BUJIEe OTBETa HAa OAUH UM HECKOJIBKO BOIIPOCOB IO JUCLUIIINHE
- B IICBMEHHOI1 (hopMme B BUJIE TeCTa
- C IpUMEHHEM CPEICTB AeKTpoHHOro o0yuenus (LMS I'YAII)
B ciyuae aucTaHIMOHHOH (OpMBI MPOMEXYTOUHOH arTecTanuu, AudQepeHIUpOBaHHBI 3a4eT IPOBOAUTCA B BUAE TecTa C

MPUMEHEHUEM CPECTB JJIEKTPOHHOI'O O6y'-leHI/IH.
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JIucT BHeceHUs u3MeHeHuil B padouyio nporpaMmy JUCUMILTAHBI

JlaTa BHeceHHsI

. JlaTta u Ne
W3MEHEeHU H
w . . NMPOTOKOJIAa
JIOTIOJTHEHHIA. Conepixanne u3MeHeHHI ¥ JOTOTHEHU
3acelaHus
I[oamuch BHecIIEro
kadeapol

H3MCHCHUSA
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