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AHHOTALUA

Jucnnminmaa "®u3uka" BXOOUT B 00pa30BaTENbHYIO IIPOrpaMMy BBICHIEr0 O0pa3oBaHHMSA II0 HAIPABICHUIO IOITOTOBKH/
cnenuanbHoctd  09.03.01 "MHpopmaTuka W BBIYHCIMTENbHAas TexHWKA" HamnpaBieHHOCTH "IIporpamMHoe oOecrieueHHe CpeacTB
BBIYMCIIUTEIFHOM TEXHHKM UM aBTOMATH3MPOBaHHBIX cucteM". J[lucrummua peanusyercs Kadenpoil npukiagHoOd MaTeMaTHKH,
nH(OopMaTHKH U HH(POPMAIIMOHHBIX TaAMOXEHHBIX TexHoaorui (Kadenpoii 2).

JlucuuniHa HaneseHa Ha opMupOBaHUE y BRITYCKHUKA CIICTYIOIINX KOMITETCHIINIL:

OIIK-1 "CrocoOeH NpUMEHATh €CTECTBCHHOHAyYHBIC W OONICHH)KCHEPHBIE 3HAHHUS, METOABI MAaTEeMaTHYECKOTO aHalM3a U

MOJICJTUPOBAHUS, TEOPETHYECKOTO M SKCIIEPHUMEHTAIBHOTO HCCIEA0BAHNS B IPO(ECCHOHATBHON ICSTSIBHOCTH"

CoznepkaHue IUCIMIUIMHBI OXBaThIBaeT KPYI BOIPOCOB, CBS3aHHBIX C Hambonee OOMMMH 3aKOHAMHM HPHPOABI, MaTepuel, ee
CTPYKTYpOH U ABHXKEHUEM.

[IpenonaBanne AMCHMIUIMHBI IpeIyCMaTpuBaeT cledyromme (OopMBl OpraHM3aldH y4eOHOro Iporecca: JIEKIHH, JabopaTopHbIe
paboThI, caMOCTOSATENIbHAS PaboTa 00Yy4aIOIeroCs, KOHCY/IBTAIHH.

IIporpaMMOii IMCLMIUIMHBI TIPEXYyCMOTPEHBI CIEAYIONINE BUIBI KOHTPONA: TEKyIUH KOHTPONIb YCIEBA€MOCTH, IPOMEXKYTOYHAs
arrectanus B popme 3K3aMeHa.

O6mmas Tpy10eMKOCTh OCBOSHUSI AUCIMIUIMHBI COCTABIAET 7 3a4eTHBIX eANHMI, 252 Jaca.

S13bIk 00y4EHUSI 10 AUCUUIUIHHE "pycCKuii".



1. [TepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00yUeHUS MO IUCIUIJINHE

1.1. Llenu npenoaaBaHust AUCUUILTHHBL

- M3y4eHHE OCHOBHBIX (U3MYECKHX SIBICHUI, (yHAAMEHTAJbHBIX IOHSATUH, 3aKOHOB M TEOPHH KJIACCHYECKOH M COBPEMEHHOM
¢bu3uky;
- pa3BUTHE y CTYyAEHTOB 001IEro (hU3MIeCKOro MUPOBO33PEHHUS, (PU3UIECKOTO U HAYYHOTO MBIIUICHUS;
- pa3BUTHE y CTYIEHTOB YMEHMS BUAETb CCTECTBEHHOHAYYHOE COJCpXKAHHE MPOOIeM, BOZHUKAIOUIUX B NPAKTUYECKOH AEATeNbHOCTU
GakanaBpa;
- co3faHue (yHIaMEHTaIbHOU 0a3bl JUI1 TEOPETHYECKOW IOATOTOBKM OakajaBpa IO HANpaBICHUIO IMOArOTOBKU «MH(opmaTuka u
BBIYMCIIUTENIPHAS TEXHUKA», HEOOXOMUMOW ISl OCYIIECTBIEHMS HPO(ECCUOHANBHONH OEATENbHOCTH B OOJACTH MaTeMaTH4eCKOro

MOJIEJIUPOBAHUS IPOLECCOB U 0OBEKTOB, IIPOBEACHUS HAOIIONCHUM, N3MEPEHUH, SKCIIEPUMEHTOB U aHAIN3a IOIY4YCHHBIX JaHHBIX.
1.2. JlucuMIuiiHa BXOJMT B COCTaB 00s3aTeNIbHON YacTH 00pa30BaTeIbHOM porpaMMBl BeIcIero oopazosanus (naiee — OI1 BO).

1.3. IlepeyeHs IaHAPYEMBIX PE3YIBETaTOB O0yUYECHUS 10 JUCIHUIUINHE, COOTHECCHHBIX C INITAaHUPYEMBIMH pe3yisraraMu ocBoeHus OI1
BO.
B pesynsrare u3ydeHHS IMCUMIUIMHBI OOydYaromuics MOJDKEH oONamarh CIEAYIOIMMH KOMIICTCHIMSMH WM UX YaCTSMH.

Komnerenmun u UHAUKATOPBI UX JOCTHKCHUSA ITPUBCACHBI B Ta6J'II/II.I€ 1.

Tabmuma 1 — [TepedeHp KOMIIETCHIMI U HHIUKATOPOB HX TOCTHKCHUS

Kareropus (rpynmna) Kox n HanMeHoBaHMe HHANKATOPA
Koa u HanmMeHOBaHHEe KOMIETEHIUH
KOMIIeTeHIIUU JOCTUKEHUS KOMIIeTeHIUU

Oobwenpodeccuonanpubie  OIIK-1 Cniocoben npumensaTh ecrectBeHHOHay4YHble 1 OITK-1.3.1. 3HaTh OCHOBBI MAaTeMaTHKH,
KOMIETESHIINH OOLIEHH)KCHEPHBIC 3HAHUS, METOJbI MATEMAaTHIECKOr0 (DU3HMKH,  BBIYMCIUTEIBHOH  TEXHHKH U
aHalM3a W  MOJAENHPOBAHUS, TEOPETUYECKOTO M IPOrPaMMHUPOBAHUS
9KCIIEPUMEHTATIBHOTO HCCIIeIOBaHUS B OIIK-1.V.1. VYmerp pemarb cTaHgapTHbIE
npodecCHOHATBEHON JIeITeNbHOCTH npodecCHOHATBHbBIE 331a4M C NPUMCHEHUEM

€CTECTBEHHOHAYYHBIX U OOIIe-UHKCHEPHBIX
3HAHUH, METOAOB MaTeMaTHYECKOTro aHanu3a
1 MOJICTIHPOBAaHHS

OIIK-1.B.1. Biagets HaBBIKAMH
TEOPETHYECKOTO U IKCIEPUMEHTAIEHOIO
HCCIIeJOBaHUSI 00BEKTOB NPOdeCcCHOHAIBHOM

JACATCIIBHOCTH

2. MecTo tucumuinHbl B cTpykType OIl

JucuuniiHa 6a3upyeTcs Ha OOMINX 3HAHHUAX U SPYIULIUHA 00yYarOIIuXCS.
3HaHuUs, NONYyYEHHbIE NPU W3YyYEHWU Marepuana JaHHOM IUCUMIUIMHBL, MMEIOT KaK CaMOCTOSTEeNIbHOE 3HaueHHe, TaKk M MOTYT
HCIIOJIB30BATHCS IPU U3YUEHHUHU JAPYTUX AUCUUILIMH:
- ba3el ga”HHBIX
- Bamura HHpOpMAHU
- OnepannoHHbIE CUCTEMBI
- OCHOBBI IPOEKTHOM JIESTENBHOCTU
- Ceru OBM 1 TenekoMMyHHUKalUU
- Teopus BeposiTHOCTEN
- DIeKTpoHUKa

- gﬂeKTpoTeXHI/IKa

3. O0beM U TPYI0EeMKOCTh TUCIHUIIMHBI

Jannbie 00 o0meM o0beMe TUCHHUILTUHBI, TPYJOEMKOCTH OTACIbHBIX BUAOB YUeOHOH paboThl MO AMCLMIUIMHE (M paclpeaeieHue

9TOH TPYAOEMKOCTH 110 CEMECTPaM) IPEICTABICHBI B TAOMUIIC 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTb AUCIUITITHHBI



TpynoeMKOCTb 10O

Bup y4e6Hoii paGoTsl Bceero ceMecTpam
1 2
O0umast Tpy10eMKoCcTh AucuunIunsl, 3E/4yac. 7/252 4/144 3/108
U3 HUX YaCOB MPAKTHYECKOil MOAT0TOBKH 0 0 0
AyIMTOpHBIE 3aHATHS, BCEro 4ac. 102 51 51
B TOM YHCJIE:
- nexuuu (JI), gac. 68 34 34
- mpaktuyeckue/cemunapckue 3ansarus (113, C3), gac.
- naboparopusie padotsl (JIP), uac. 34 17 17
- KypcoBoii nipoekt/padota (KI1, KP), vac.
DK3aMeH, Jac. 54 54
CamocrositensHas padora (CPC), Bcero uac. 96 39 57
Bua npomMexkyToOuHO# arrecTanuu: 3auet, 1ud¢. 3ader, sk3amen (3auet, udd. 3au, Ox3.,dudod. OK3. Hdudd. 3au.
IK3.) 3ad.
4. Conep:xaHue TUCHUTLTHHBI
4.1. PacnpeneneHue TpyA0EMKOCTU JUCHUILIMHBI IO pa3jenaM U BUJaM 3aHATUIL.
Pa3zesnsl, TeMbl AUCIUIIIMHBI U UX TPYJOEMKOCTb IPUBEAEHBI B Ta0IUIE 3.
Tabnuua 3 — Pa3zesbl, TeMbl JUCIUILUTHHBL, UX TPYIOEMKOCTb
3 KIl/
Jlekuumn, JP CPC
Pasnesibl, TeMbI JHCHUTIITHHBI (C3), KP
yac. yac. qac.
yac. yac.
Cemectp 1
Paznen 1. ®usnueckue 0CHOBBI KJIIACCUYECKON U PEIISITUBUCTCKON MEXaHUKH 20 0 12 0 27
Tema 1.1. Mexanuueckas paboTa ¥ SJHEPTrUs
Tema 1.2. KonebaHus 1 BOJHBI
Tema 1.3. dusnueckue 0CHOBBI PEISATUBUCTCKON MeXxaHUKH. DneMenTsl CTO
Paznen 2. OCHOBBI KITACCHYECKOH MOJICKYJISIPHON CTaTUCTUYCCKON (DM3UKH U TEPMOAMHAMHUKH 14 0 5 0 12
Tema 2.1. OCHOBBI KJIACCHYECKOH CTaTHCTHYCCKON MOJIEKYIAPHON HU3MKH
Tema 2.2. OcHOBBI TEPMOANHAMUKHU
Hroro B cemectpe: 34 0 17 0 39
Cemectp 2
Paznen 3. DaekrpuyuecTBO 12 0 6 0 13
Tema 3.1. DnekTpocTaTiKa B BaKyyMe U BEILIECTBE
Tema 3.2. 3aKOHBI TOCTOSITHHOTO TOKA
Paznen 4. MarautHoe nose 10 0 7 0 14
Tema 4.1. MarauTocTaTuka B BakyyMe U BEIIECTBE
Tema 4.2. MarautoqruHaMuKa
Tema 4.3. DneKkTpoMarHuTHasE UHAYKIHS
Tema 4.4. YpaBHeHus Makcaeiia
Paspnen 5. Onrruka 4 0 4 0 11

Tema 5.1. BoHoBast ontruka

Tema 5.2. KBanTOoBas onTuka



Jlexknumn, CPC
Paznenbl, TeMbl JHCHUTILTHHBI (C3), KP
qac. qac. yac.
yac. yac.
Paznen 6. KBanToBast MexaHuKa U saepHas GpHU3UKa 6 0 0 0 12
Tema 6.1. Bonnsl ne-bpoitns. Ypasuenue Lllpenunrepa
Tema 6.2. AToM BOZIOpO/ia B KBAHTOBOM MEXaHHUKE
Tema 6.3. KBaHTOBBIE CTaTHCTHKU. DIEKTPOHBI B KPUCTAIIAX
Tema 6.4. OcHOBBI (PU3UKK ATOMHOTO Sipa. DNEMEHTAPHBIC YaCTUIIBI
Paznen 7. Hepapxus crpykryp Marepuu. Oosouust Bcenennoit. Ilonstue o mnpobiemax 2 0 0 0 7
COBPEMEHHOW (PH3UKH U aCTPOPH3UKU
Tema 7.1. Uepapxus cTpykTyp Martepuu. Oomtouus Bceenennoil. Ilonstue o mnpobiemax
COBPEMEHHOW (PH3UKH U aCTPOPH3UKU
Hroro B cemectpe: 34 0 17 0 57
Hroro: 68 0 34 0 96

HpaKTI/I'{eCKaH NOAroTOBKAa 3aKJIIOYacTCsl B HENOCPECACTBEHHOM BBIIIOJIHEHUU 06y‘IaIOHII/IMI/IC$I OINPEACICHHBIX TPYAOBbIX (byHKHI/Iﬁ,

CBSI3aHHBIX ¢ Oyxyiel npohecCHOHaIBHOM eI TeNbHOCTBIO.

4.2. Coneprkanue pa3aesioB U T€M JCKIIMOHHBIX 3aHSATHH.

ConeprkaHue pas3enoB ¥ TEM JICKIIMOHHBIX 3aHSATHI TPUBEICHO B TabmuIe 4.

Tabmuna 4 — ConeprkaHue pa3aesioB U TEM JICKIIMOHHOTO UK

Homep
Ha3BaHmue u coaep:kaHue pa3/ie/ioB H TeM JIEKIHOHHBIX 3aHATHH
pa3nena

1 ®Du3nyecKue 0CHOBBI KIIACCHYECKOH U PEIATUBUCTCKOM MEXaHUKU
Tewma 1.1. MexaHmdeckas paboTa H SHEPTUs
Mexanndeckast pabora 1 MomHOCTh. Kunernueckast sneprus. Ilons cun. KoHcepBaTHBHBIE W JIHCCHIIATUBHBIC CHIIBL YCIIOBHE
TIOTEHIMANBHOCTH TIONS CHJI. 3aMKHYThle M HE3aMKHYThle CHCTeMBbI. [loTeHnmanbHas SHeprus cuctembl. CBs3b MeXIy
TIOTEHI[AIBHON SHEpPruell M II0JIeM KOHCEPBATUBHBIX CHJI. 3aKOH COXPAaHEHHs MeXaHHdecKod sHeprud. CHCTEMbl EAWHUII.
Kunernueckas Heprys Bpallaromerocs: TBEpAoro Tena
Tewma 1.2. Kone6Gauns 1 BOJIHEI
lapmMoHMYecKHit ¥ aHTapMOHMYECKUH OCIHIUIATOp (MaTeMaTHYeCKHMH MasTHHK, (U3MYeCKHH MasTHHK, KOJIEOaHWsS MOJ
nercTBueM ympyroi cuibl). CrioxkeHne koieOaHWid. DU3HMYECKUIl CMBICT CIEKTPajbHOTO pasnokeHus. dnddepeHunansHoe
ypaBHeHHe konebanmid. CBOOOIHBIE, 3aTyXaomue KoiaeOanns. BeiHyxkaeHHble konebanus. Pesonanc. Kunemarnka BOJTHOBBIX
nporieccoB (IUIOcKkHe M cdepudeckre BONHBI). BomnoBoe ypaBHeHwe. IIpumHIum cyneprosunun. DHeprust BOMHEBL [loTox
sHeprud. VlHTeHCHBHOCTD BOJHBL Crosiyast BonHA. 3BYK. OCHOBHBIC XapaKTEPUCTUKH 3BYKOBOIl BONHBL. D dekt Jomnepa mis
3BYKOBBIX BOJIH.
Tema 1.3. ®dusnueckue 0CHOBBI PENIITUBUCTCKOI MexaHUKU. DnemeHTsl CTO
Mpuanun otHocutensHOocTH [amuiesi, mpeoOpasoBanust [ammmest. ITocTymaTel cHelUANBHONH TEOPUH OTHOCHTENBHOCTH.
IpeoGpa3zosannst JlopeHna u crneacTBust n3 HUX. OCHOBBI PENSITHBUCTCKOM MeXaHMKH. MHTepBan, ero WHBapHAHTHOCTb.
PenstuBucrckuii mMmynsc. OCHOBHOE ypaBHEHHE PEIISTUBUCTCKON OUHAMHMKH. KuHeTHdeckas SHEPIust pPeNSTUBHCTCKON
yacTunsl. CBs3b Macchl M SHeprud. CBs3p MeXay SHeprued M umIyibcoM dacTuubl. OCHOBHBIE npaew oOmieil Teopun

OTHOCUTCIIPHOCTH

2 OCHOBBI KJTACCHUECKON MOJIEKYJIAPHOI CTaTHCTHYECKOH (DM3UKU U TEPMOJHHAMUKH
Tema 2.1. OCHOBBI KITACCHYECKON CTaTUCTHYECKOH MONEKYISPHOH HH3HKH
WneanpHblit Ta3 (ypaBHEHHE COCTOSHHMS, BHYTPEHHS SHEPIHs, TEIUNIOEMKOCTH, ypaBHEHHE aanabaTel, paboTa MpPH Pa3IMIHBIX
nporeccax,). Pactpenenenns Makcemra. CKOpOCTH TEIUIOBOTO JBIKEHHUS MoeKyl. CpenHss KHHeTHIeCKask SHePTUsl MOJIEKYII.
OCcHOBHOE ypaBHEHHE KHHETHYECKOH TEOpMH WAealbHBIX ra3oB. Pacmpenenennme bBombivana. fBaeHmss mepeHoca,
KHHETUYECKUE SIBICHNUS.
Tema 2.2. OCHOBBI TEPMOTUHAMUKHI
TepmonnHamuueckue coctosHus M mporecchl. [lorarne ¢yHKIMU coctosHUA. BHyTpeHHSs sHeprus. KoandecTBo TEIUIOTHI
Pa6ota Tena npu n3meHeHnu ero oobema. [lepBoe Hawano TepmMoguHaMHKH. TeMmeparypa n BHYTPEHHSS SHEPTHS Kak (yHKIUST
cocrostHAA. TemmoemkocTs. DHTponusa. Bropoe m Tperse Hauama TepmommHamukd. Teopemsl KapHo. 3akoH Bo3pacTaHus

sHTporuu. [Topsnok u 6ecriopsiok B mpupone. TepmopnHamudeckue GyHKIun. Pa3oBble paBHOBECHS U NIPEBPAILCHUS.

6
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DIEKTPHUUECTBO
Tema 3.1. DnexTpocTaTKa B BaKyyMe H BELIECTBE
DneKTpocTaTuKa B BaKyyMe. 3aKOH COXpaHEHHS »IeKTpuueckoro 3apsiaa. 3akoH Kymona. Cucremsl emwamn. [lpuHnmmn
cynepno3uii. CHCTEMBI 3apsHKCHHBIX YacTHIl. DJIEKTpUYecKuil Aumoib. Pabora cui anekrpocraruueckoro mojs. Teopema o
LIUPKYJSIIAN  BEKTOpa HANpPsDKEHHOCTH. [IOTEHIUANBHOCTh 3JIEKTPOCTATUUECKOro ToJisl. HampshkeHHOCTh M MOTSHIIHAI
JNEKTPOCTATHYECKOTO TOJIS. CBsI3b MeXAy HUMH. Teopema [laycca [uis 3€KTpPOCTaTHUECKOTO OIS B Bakyyme. [IpumeneHue
TeopeMbl ['aycca Kk pacdeTy mnosied. ODJEKTpOoCTaTHKa B BemlecTBE. THIBI AMANECKTPUKOB. [loNsSpu3aiiisi JUDICKTPHKOB.
CBoOOIHBIE U CBS3aHHBIE 3apsAAbl. J{M3meKTprdeckass BOCIPHUMYHUBOCTG. [IMAIEeKTpUUecKas MPOHHIAEMOCTh. DIEKTPHUYECKOe
cMmemienre (mHAyknus). Teopema [aycca mis »IeKTpPHUECKOTO MONS B IHMAJICKTPUKE. YCIOBHS Ha TpaHHIE pasfena IBYX
INeKTpukoB. [lome BHYTpHM mNpoBOmHHMKAa Wy €ro moBepxHOcTH. OOmias 3amada 3JIEKTPOCTATHKU. OJIEKTPOEMKOCTh
npoBonHUKa. KoHIeHcaTopbl. DHEPrusi CHCTEMBI JICKTPHYECKUX 3apsioB. DHEprus 3apsDKCHHOTO NpoBonHuKa. OObeMHas
IUIOTHOCTB SHEPTHHU JIEKTPHIECKOTO TTOJIS.
Tema 3.2. 3aKoHbI TOCTOSHHOT'O TOKA
YCnoBUSL CYIIECTBOBAaHHS IEKTPHUECKOTO TOKA. YpaBHEHHE HENPEPBIBHOCTH. DJIEKTPOABIKYIIas cwia. HemoreHumambHOCTH
MoJIsi CTOPOHHUX cril. 3akoHbl Oma u Jxoyns-JleHna B nHTerpanbHoi U quddepeniuansaoi popmax. Pacuer pa3BeTBICHHBIX

DJICKTPUYCCKUX mmeren

MarunutHoe nosne
Tema 4.1. MaraurocraTuka B BAKyyMe U BELICCTBE
MarauTtHoe mosie CTalOHapHbIX TOKOB. MarHurocrtaruka B BemiecTse. HamaruuueHHOCTh. MosekynspHble TOKA. MarHuTHas
BOCIIPUMMYUBOCTh. MarHutHasi NPOHHUIAEMOCTh. HamnpspkeHHOCTh MAarHMTHOrO mons. JIMaMarHeTWkH, mNapaMarHeTHKH,
(eppomarneruku. Teopema 0 HUPKYJISIMU BEKTOpA HAMPSHKCHHOCTH MAHUTHOTO MOJS (MHTErpanbHas u quddepeHuuanbHas
(hopmbl). YCIIOBHS HAa TPaHUIIE BYX MAarHETHKOB
Tema 4.2. MarauuTonMHAMMKA
JIBI>KkeHMe 3apsHKEHHBIX YacTUI] B MarHUTHOM moiie. Cuita Amrepa
Tema 4.3. DnexTpoMarHuTHas HHAYKINSL
3akon ®apanes. IlpaBwio Jlenua. Camounaykums. WuaykTuBHOCTh. B3ammuas wuuaykius. B3auMHas WHIYKTHBHOCTb.
O0beMHast INIOTHOCTh SHEPTHU MArHUTHOTO TOJIS
Tema 4.4. YpaBaenus Maxcseiuia
Buxpesoe asnexrpudeckoe mnone. Tox cmemenuns. Cucrema ypaBHeHMH MakcBeiuia. MarepuaibHble ypaBHEeHUs. BomHoBoe

ypaBHeHue. CBOMCTBA ANIEKTPOMArHUTHBIX BOJTH

Onruka

Tema 5.1. BonHoBas ontuka

OtpaxeHue u npenomieHue ceera. Onruyeckoe usobpaxenue. IIpunnun depma. MaTepdepenuus csera. KorepeHTHOCTh U
MOHOXpoMaTH4yHOCTh. udpakuus ceera. [Ipuniun Ioiirenca-®penens. Meron 3on @penernst. Judpakuus Opaynropepa na
mweny U qudpakuuonHoi pemerke. [onorpadun. EcrecTBenHblii U nonsipu3oBanHbid cBeT. 3akoH Mamtoca. ITonsipusanus ceera
Ipu OTpakeHUM M InpenomineHuu. 3axoH bproctepa. JIBoiiHoe syuenpenomieHue. HopmanbHas U aHOMajbHas AUCIEPCHS.
®azopas u rpynnosas ckopoctu. ®opmyna Panes. DnemenTs! Oyphe - ONTHKU

Tema 5.2. KBaHToBast onTuka

TemnnoBoe u3nmyuenue Ten. 3akoH Kupxroda. 3akoHsl u3nydeHHs: abCOMOTHO YepHoro Tena. KBaHToBas rumoresa u opmyna
IInanka. KBanroBas ontuka. ®oroaddexr, onbitel Cronerosa. @otonsl. JlaBnenue csera. KoprnyckyasipHO-BOJIHOBOH ayain3m

[t ceeta. D¢ dext Komnrona
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KBaHTOBast MexaHHKa U siiepHas Gpusnka
Tema 6.1. Bonns! ne-bpoiins. Ypasaenune llpenuarepa
KopmyckyssipHo-BosiHOBOM ayanusm Mukpodactun. I'mnoresa ne-bpoitnsa. ®as3oBast u rpynmnosasi CKOPOCTH BOJH je-bpoitis.
CratucTH4ecKoe HCTONKOBaHUE BOMH Ae bpoiins. [Tpuanun HeonpenenenHocTH ['eiizen6epra. BonmHoBast GyHKINS, €€ OCHOBHEIE
cBoiictBa. Omeparopsl pu3nUecKux BeIW4nH. BpemeHHOe M crannoHapHOe ypaBHeHMe lllpenuHrepa, KBaHTOBBIC COCTOSHHS.
KBanTtoBble ypaBHeHus aBwxkeHus. CBoOoxnas dactuia. Yacthima B OSCKOHEYHOW MOTEHIMANbHOW siMe. KBaHTOBBINH
ocumstop. HyneBas sHeprusi, HyneBble KoneOanus. [IpoxoxaeHHe Y4acTHIBI Yepe3 MOTCHIHAIbHbBIH Oapbep. TyHHEIbHBIN
ekt
Tema 6.2. ATom Bogoposa B KBaHTOBOI MEXaHUKE
Teopust bopa. Ombitet ®@panka n l'epra. Atom Bomoponma B kBaHTOBOM Mexanuwke. KBantoBele umcna. [Ipuammm [laymu.
OObsicCHEHHE TIEpHOIUYECKON cucTeMsbl dneMmeHToB . Y. MenneneeBa. DHepreTudeckuii CieKTp aToMOB U MoJieKyil. [Ipupona
XUMHUYECKOW CBsi3u. VIHIyUMpOBaHHBIC M CIIOHTaHHBIC mepexoabl. Koapduuuentsr DitHmreiina. CBoMCTBA MHIYIIMPOBAHHOTO
u3nydeHus. VHBepcHas 3acelIeHHOCTh ypoBHel. Ycuienue usnydenus. [Ipunuun pabotsl nasepa. Tumbl sazepoB. CBoCTBa
JIA3€pHOT0 U3ITY4YEHUs.
Tema 6.3. KBaHTOBBIE CTAaTUCTUKU. DIIEKTPOHBI B KpUCTAIIIaX
Knaccuueckast craructinka Makcsenna-bonpimana. Ksanrossie cratictukn ®@epmu-/lupaka u boze-DitHmreitna. CpaBHeHnE
pa3nnuHbIX craTucTUK. Pacnpenenenne depmu-/lupaxa ajs 2JI€KTPOHHOIO rasza. DNEKTPOHBI B KpucTaiuiax. OHeprus depmu,
BBIPOX/ICHHBIH U HEBBIPOXKICHHBIN 3JIEKTPOHHBIH ra3. DJIeKTpOHHAs TeIIOEMKOCTb. TernIoeMKOCTh KPHCTAIIIMYECKOH PEelIeTKH.
Knaccnueckas Teopust, Teopust Diiniureitna u Jlebas. ®oronbl. OCHOBBI 30HHOH TEOpPHH TBEpIOTO Tena. [lomonienue ceera.
Tema 6.4. OCHOBBI (PU3UKH aTOMHOTO sIIpa. DIeMEHTAPHbBIC YaCTHIIBI
Crpoenne atoMHBIX snep. Hykmonsl. JledekT Macchl u HEpPrus CBS3M sApa. PagnoakTHBHOCTE. DieMEeHTapHbIe YacTHIBL. VX

Knaccn(bm(aum 1 B3aMHas NpeBpaliacMoCThb. qCTHpC THUIIA d)yHZ[aMCHTaHLHLIX B3aHMOJICHCTBHIA. KBapKI/I

Hepapxus cTpyktyp Marepuu. DBomonus Beenennoit. [lonstue o npodiaeMax cOBpeMeHHOH (PU3UKU U acTPOPUIUKH
Tema 7.1. Uepapxust cTpykTyp Marepuu. DBomonus Beenennoit. [lonsiTue o npodnemax coBpeMeHHO# (U3MKU 1 acTpOPU3UKU
Hepapxust ctpykryp Marepuu. Kocmonmornueckue ypaBHeHHA. OBomronus BcenenHoil. PennkroBoe msmydenue. [lonstue o6

OCHOBHBIX ITpo0JIeMax cOBpeMeHHOH (HU3NKH U acTpodusukn. Pusndeckas kKapTHHA MUpPa Kak GUI0codCKasi KaTeropus

4.3. IlpakTrueckue (CeMUHAPCKHE) 3aHSATHS

Temsl IMPaKTUYECKUX 3aHATUH U UX TPYAOCMKOCTb IPUBEJICHLI B Ta6n1/1ue 5.

Tabmuna 5 — [IpakTHdeckue 3aHATHS U UX TPYJOEMKOCTb

N3 uux
Ne
. . TpynoeMkocTb, NpaKTHYECKOM
TemMbl NPAKTUYECKHX 3aHATHIA ®opMbl NPAKTHYECKHUX 3AHATHIA pa3aena
n/n yac. MOArOTOBKH,
AU CUMILIMHBI
yac.
YueOHbIM IJIAHOM HE IPEeyCMOTPEHO
Bcero 0 0
4.4. JlabopaTopHbIe 3aHATUSL
Tembl 1a00OPaTOPHBIX 3aHATHH U UX TPYLOEMKOCTh IIPUBEECHBI B TAOIHIIE 6.
Tabnuia 6 — JlabopaTopHbIe 3aHATHS U X TPYIOEMKOCTh
U3 nux
No
Ne TpynoeMKocTb, NPAKTHYECKOMH
HaunmenoBanue 1a00paTopHBIX padoT pa3aena
n/m qac. MOATOTOBKH,
JUCHUILTHHBI
yac.
Cemectp 1

1 Maremarudeckuil 1 060POTHBIN MasTHUK. 4 0 1

2 Masarauk ObepoOeka. 4 0 1

3 IIpoBepka 3aKOHOB COXPAHEHUS UMITY/IbCA U SHEPTHU. 4 0 1
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11

12

13

HanmenoBanue 1a00paTopHbIX padoT

Ompenenenne MoKa3arens aanabaThl I BO3AyXa
Omnpeznenenue ko3¢ duirenta BI3KOCTH Ta3a.
Cemectp 2

OnpezenieHHe 3MEKTPOEMKOCTH KOHJEHCATOpa € IOMOIIBI0 GaIHCTHYECKOTO

rajJbBaHOMETpa
W3ydeHue pe3oHaHca B AIEKTPUUECKOM KOIeOaTeIbHOM KOHTYpE.
OrmpernernieHne yaenbHOTO 3apsiia 3IeKTPOHa

OmnpezneneHne TOPU30HTAIBHOM COCTABIAIOIECH HANPSDKEHHOCTH MAarHUTHOTO
nosnst  3eMiM, JIeKTpH4eckoil mocTtosHHOM cucteMl CU  u  cxopoctu

OJICKTPOMArHUTHBIX BOJIH B BaKyyMe€.
Hpoueccm YCTAHOBJICHHUS TOKaA IIPU 3apsAKE U pa3psIKE KOHJACHCATOopa.

HccrnenqoBanne MarHWTHOTO TIONSI  COJIeHOWAa. McciemoBaHWe B3aUMHOM

HHIYKIAH
bunpusma ®@penens.Konsua Hetotona
Bremnuit hotoaddpext. Dddexr Xomna

Bcero

4.5. KypcoBoe mpoeKTHpOBaHKe/BBIOIHEHHE KYPCOBON paboThI

Y4eOHbIM IIAHOM HE MPELyCMOTPEHO.

4.6. CamocTosiTenbHAs paboTa 00y JarOIIHXCS

Buzbl caMocTOsTENBHOM pabOTHI U €€ TPYAOEMKOCTh MPUBEICHBI B TabIHIE 7.

Tabnuna 7 — Bugpl camocTosiTeIbHOM paboThl U €€ TPYL0EeMKOCTh

Buja camocTtosiTesibHOI padoThI

W3zydenue Teopetrueckoro Marepuana aucuumiusl (TO)

Kypcoroe npoekruposanue (KI1, KP)

Pacuerno-rpaduueckue 3aganus (PI'3)

Brmmonuenue pedepara (P)

IoxaroroBka k Tekymemy koHTpouo ycreBaemoctd (TKY)

I[mgalﬁee 3a/1aHue (I[3g 0 L 0 0
. IlepedeHb y4€OHO-MeTOANYECKOTO 00ecnedeHusl VI CAMOCTOSITeIbHOM PadoThl 00y4aroLIuXcsi 1Mo

Kontponbhsie pabotsl 3a0unnkoB (KP3)

AUCHUNINHE (MOAY.JII0)

TpynoeMKoCTb, NPaKTH4YECKOMH

qac.
2
3
2
2
2
2
2
3
2
2
34
Bceero,
qac.
30
0
0
0
40

0

M3 Hux

MOATOTOBKH,
yac.
0
0
0
0
0
0
0
0
0
0
0
Cemectp 1,
yac.
12
0
0
0
14

0

IMoarobops@ro HponregyecorRHoaTepemam nildaMocTosTensHOM paboThl 00yUarommXcst yKa¥ans! B 1. 7-11.3

Bcero

96

39

6. Hepeqenb MEYATHBIX U JJIEKTPOHHBIX y'leﬁHbIX 1/13[{3111/11‘/‘1

HepequL TNEYaTHBIX U DJIEKTPOHHBIX y‘Ie6HbIX HU3JJaHUI INpUBEACH B Tabmuie 8.

Tabnuna 8 — [lepeueHp MeyaTHBIX U SICKTPOHHBIX YYCOHBIX U3IAHUIT

HIndp/
URL aapec

Bubanorpaguyeckas ccblika

Ne
pasnena

JMCIUILTHHBI

CemecTp 2,

yac.
18
0
0
0
26

0
13
57

KosinuecTBo
IK3eMILISIPOB
B OMOJHOTEKE
(kpome
IeKTPOHHBIX

IK3eMILISIPOB)



KoaunuecTBo

IK3eMILISAPOB
Mugp/ B OubJaHOTEKE
Bubauorpaduueckas ccplika
URL aapec (kpome
3JIEKTPOHHBIX
IK3eMILISAPOB)

https://znanium.com/catalog/product/1084382 Ky3zneuo, C. M. ®uszuka. MexaHuka. MexaHuuyeckue KojeOaHUs W -
BOJHBL. MonekynsapHas ¢usuka. Tepmonunamuka : yuedHoe nocodue / C.
W. Ky3nenoB. — 4-e u3a., ucnp. u non. — Mocksa : By3oBckuii yueOHHK
: THOPA-M, 2020. — 248 c. - ISBN 978-5-9558-0317-3. - Tekcr :
anextpoHHbiil. - URL: https://znanium.com/catalog/product/1084382. —

Pexxum noctymna: no noAmnucke.

https://znanium.com/catalog/product/926478  Kpamapos, C. O. ®usnka.Teopus u mpaktuka: YuebHoe mocobue / Ilox -
pen. npod. C.O. Kpamaposga. - 2-¢ u3a., non. u nepepa6. - M.: UL PUOP,
HUIL] UTHOPA-M, 2018. - 380 c.: - (Beiciuee oOpaszoBanue). - ISBN 978-

5-369-01522-3. - Tekct : ANEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/926478. — Pexum poctyma: o
THOJIITUCKE.

https://znanium.com/catalog/product/1002478 Ky3zueno, C. . ®usuka. BomHoBas onrtuka. KBaHTOBas mnpupoaa -
M3TyYeHUs. DJIEMEHThI aTOMHOM | siiepHOr (U3HKH : yuyeOHOoe mocodue /
C. U. Ky3uernos, A. M. Jlunep. — 3-¢ u3n., nepepad. u gon. — Mocksa :
BysoBckuii yueonuk : UHOPA-M, 2019. — 212 c. - ISBN 978-5-9558-

0350-0. - Texcr : 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1002478. — Pexum poctyma: mo
TIO/IIIHCKE.

https://znanium.com/catalog/product/926478  Kpamapos, C. O. ®usuka.Teopust u npaktuka: YuedHoe nocodue / Ilox -
pexn. mpod. C.O. Kpamaposa. - 2-e u3z., nom. u nepepad. - M.: U1 PUOP,
HUILL UH®PA-M, 2018. - 380 c.: - (Beicuiee oOpazoBanue). - ISBN 978-

5-369-01522-3. - Texkcr : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/926478. — Pexum pocrtyma: 1o
TIO/IIHCKE.

https://znanium.com/catalog/product/1679516 Ilaenos, C. B. O6mas ¢usuka: cOopHuk 3anaq : yue6Hoe nocobue / C.B. -
[MaBnos, JI.LA. Ckunerposa ; mox pen. C.B. IlaBnoBa. — Mocksa :
HNH®PA-M, 2021. — 319 c. — (Bsicuiee obpa3oBanue: bakanaspuar). —
DOI 10.12737/textbook _S5ad4b0fd3ee963.26468696. - ISBN 978-5-16-

013262-4. - Texer : JJIEKTPOHHBIM. - URL:
https://znanium.com/catalog/product/1679516. — Pexum poctyma: 1o
HOJIITUCKE.

https://znanium.com/catalog/product/1086249 Amnnpeepa, H. A. ®usuka : cOOpHUK 3a1a4 : npakTHdeckoe nmocodue / H. -
A. Anppeesa, E. B. Kopuaruna. - Boponex : BopoHexckuit MHCTUTYT
®CHUH Poccum, 2019. - 188 c. - Tekcr : snekrpoHHbii. - URL:
https://znanium.com/catalog/product/1086249. — Pexum poctyma: mo

TIOAITUCKE.

7. Ilepeyensb 371eKTPOHHBIX 00Pa30BaTeJILHBIX pecypcoB HHPOPMAIMOHHO-TeIeKOMMYHUKAIIMOHHOI ceTH
"UntepHer"

IMepeuenb 2NEKTPOHHBIX 00Pa30BATENBHEIX PECYPCOB MH(AOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn "MHTepHeT", HeoOXOMMMBIX
JUIsl OCBOCHUSI IUCLMILIMHEI IIPUBe/IeH B Tabnuie 9.
Tabnuua 9 — IlepeueHb 2IEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB HH(POPMALIMOHHO-TEIEKOMMYHUKAIMOHHOH cetu "MHTepHeT"

URL anpec HaumeHnoBanue

http://window.edu.ru/ becnnarnas snexrponHas 6ubnuoreka onnaiiH "EnuHoe 0kHO kK 00pa3oBaTenbHBIM pecypcam”
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URL aapec HaumenoBanue

https://www.intuit.ru/ Hanmonansusiil OTkpbITelil YHUBepcuTeT "UHTYUT"
https://elibrary.ru/ e¢LIBRARY.RU - Hay4Has anekTpoHHas: OHOIHOTEKA
http://lib.guap.ru/ bubnunoreka I'VAIT

https://znanium.com/ OneKTpoHHO-0UONIKMOTeYHAsl cUcTeMa Znanium

https://e.lanbook.com/ ObC Jlanp
https://www.book.ru/ BOOK.RU - coBpemeHHast 3IeKTpOHHas ONOIHOTEKa IS By30B M CCY30B OT IPaBooOIaiaTess

https://urait.ru/ Oo6pasoBarenbHas miarpopma FOpait

8. Ilepeuenb uHPOPMAITUOHHBIX TEXHOJIOT Ui

8.1. IlepeyeHb IporpaMMHOr0o 0OECIIEUEHHs], HCIIOIb3YEMOr0 IIPU OCYILIECTBICHUH 00pa30BaTeIbHOTO NPoliecca 0 JUCIHUILINHE.

[epedens ucmonb3yeMoro NporpaMMHOro obecreueHus npeacTanieH B Tadnuue 10.

Tabnuna 10 — [TepeueHs nporpaMMHOTO 00eCIeUeHUs

Ne

n/n

HaumeHoBaHue

1  «®uskon» - BupryanbHbIil KOMIUIEKC 1a00paTOPHBIX paboT B 2 4acTIX

8.2. TlepeyeHp HH(POPMAMOHHO-CIPABOYHBIX CHUCTEM, HCIONB3YEMBIX MPH OCYIIECTBICHHH 00pa3oBaTeIbHOrO MpoLecca Io
JIUCLUILIAHE

IMepeuenb UCHONb3yeMbIX HHPOPMAIOHHO-CIIPABOYHBIX CHCTEM IIPeACTaBieH B Tadmuie 11.

Tabmuna 11 — [lepedeHs HHPOPMAIIHOHHO-CIIPABOYHBIX CHCTEM

Ne

n/n

HaumenoBanue

V4eOHBIM ITaHOM HE IIPEXyCMOTPEHO

9. Marepua/ibHO-TeXHUYECKas1 0a3a

CocraB MaTepPIaJIBHO-TeXHH‘{ECKOﬁ 6331)1, HEOOXOOUMOM JIs OCYILIECTBJICHUA 06pa30BaTeJ'ILHOFO nponecca mno AUCHUIIIIMHE,

npezacrasiied B Tabnune 12.

Tabnuna 12 — CocraB MaTepuaibHO-TEXHUYECKOW 0a3bl

Ne HaunmeHoBaHMe COCTaBHOI YacTH Homep aynutopun
n/n MaTepUaJbLHO-TeXHUYecKoii 6a3bl (mpu HeoOXOTUMOCTH)
1 Donp ayauropuii MO I'VAII quis mpoBeaeHUs IEKIUOHHBIX U IPAKTUYECKUX (CEMHHAPCKUX) 3aHATUI
2 JlaGoparopusi GU3UKH U IEKTPOTEXHUKH 205
3 JlaGoparopus MpUKIAAHOI MaTeMaTHKH  HH()OPMAMOHHBIX TEXHOIOTHH 206

10. OueHouHble cpeacTBa AJisl NPOBeAeHUs MPOMEKYTOYHOM aTTecTalun

10.1. CocTaB OLIEHOYHBIX CpEACTBIJIA IIPOBEACHUS HpOMe)KyTO‘IHOﬁ arrTecTaiuu O6y‘IaIOIHI/IXCSI 10 AUCHUIUIMHE NPUBEACH B

Tabmue 13.

Tabmuma 13 — CocTaB OLICHOYHBIX CPEACTB UL IPOBEACHUS IPOMEKYTOUHOH aTTecTaluu
Buj npoMeskyTo4yHOIl aTTecTalMK IlepeyeHb OLEeHOYHBIX CPEACTB
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Bua npoMe:kyTo4HOI aTTecTanuu ITepeyeHb OLIEHOYHBIX CPEICTB

JuddepeHnrpoBaHHEIN 3a4€T - CrmcoK BOIpOCOB
- 3amaun

- TecTol

Ok3aMeH - CrmcoK BOIPOCOB K 9K3aMEHY
- 3agaun
- Tectsl

- DK3aMeHAI[MOHHbIE OUIIETHI

10.2. B kadecTBe KpHTEpHEB OICHKH YPOBHA CHOPMHUPOBAHHOCTH (OCBOCHHS) KOMIICTEHIMH OOYJaIOIIUMHUCS TPHMEHSeTCs S-
OayubHAs IIKaja OLECHKH C(OPMUPOBAHHOCTH KOMIICTCHLMH, KOTOpas mnpuBeneHa B Tabmuue 14. B TeueHHe cemecTpa MOXET
ucronp3oBarbes 100-6amuipHas mKaiga MOTYJIbHO-DEHTHHIOBOH CHCTEMBI YHUBEPCHUTETA, IPABUIIA HCIIOIB30BAHHUS KOTOPOH, yCTaHOBJIECHBI

COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMaTUBHBIM akToM I VAIL

Tabmuua 14 — Kputepun otieHkH ypoBHS ¢hOPMHUPOBAHHOCTH KOMITETCHIIU I

OueHKa KOMIIETEHIIHH
XapaKkTepucTHKA ¢(pOPMUPOBAHHBIX KOMIIETeH U
5-0aqubHAas MIKajJda

"oTIHuHO" - o0yyJaromuiicsi Iy0OKO U BCECTOPOHHE YCBOWII IIPOrPAMMHBII MaTepHa;

"3aureHo" - YBEPEHHO, JIOTHYHO, [TOCIISOBATEIBHO U TPaMOTHO €T0 M3JIaraerT;
- OHI/IpaﬂCL Ha 3HaHUiA OCHOBHOﬁ n HOHOHHHTGHLHOﬁ J'IPITepaTprI, TECHO HpI/IBﬂ3LIBaCT yCBOeHHLIC
Hay‘IHI)Ie TIIOJIOKCHUSA C HpaKTI/IqCCKOP‘I JACATCIIbHOCTBIO HaHpaBJ’ICHI/Iﬂ;
- yMeno 000CHOBBIBAET U apIyMEHTUPYET BBIABUTACMBIC UM HJICH;
- JIeJIaeT BBIBOABI K 000OIIEHMS

- CBOOOJIHO BJIJICET CUCTEMOM CIICIIHATM3UPOBAHHBIX TIOHSATHIA.

"xopouro" - oOydJaromuiicss TBEpAO YCBOMJI INPOTrpaMMHBIH MaTepuaja, paMOTHO M IO CYIIECTBY H3JIaraeT ero,
"3auTeH0" ONHUPAsCh HA 3HAHUSI OCHOBHOM JINTEPATYPBI;

- He JIOIYCKAeT CYIeCTBEHHBIX HETOUHOCTEH;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C IIPAKTUUECKOM JeATEIbHOCTBIO HAIPABICHUS;

- apryMEHTHUpPYeT Hay4HBbIEC [IOJOXKEHHUS;

- JIeJiaeT BBIBOJIBI U 00OOIICHNUS;

- BJIaJIeET CUCTEMOMN CIEIMATIN3UPOBAHHBIX TOHATHH.

"y 10BJIETBOPUTENBHO" - 00y4JaloIuiicss yCBOWJI TOJNIBKO OCHOBHOH NPOTpaMMHBIN MaTepuall, IO CYIIECTBY H3JIaraeT ero,
"3aureHo" OMHUPAsICh HA 3HAHUS TOJIBKO OCHOBHOM JIUTEPaTypHI;
- JIOIycKaeT HeCyIeCTBEHHbIE OIMMOKN U HETOYHOCTH;
- MCIIBITBIBACT 3aTPYJHEHNUS B IPAKTHIECKOM HPUMEHEHHH 3HAHUI HAIPaBIICHUS;
- c1ab0 apryMeHTHpYeT Hay4HbIE ITOIOKCHIS;
- 3aTpyAHseTCs B (JOPMYITHPOBAHUH BEIBOIOB M 000OIICHUIA;

- YACTUYHO BIIAJCET CUCTEMOM CIICIHUaIN3UPOBAHHBIX TTOHSTHH.

"HeyI0BIETBOPUTENILHO" - 00yJaroImuiics He yCBOWI 3HAUYUTENIFHONM YacTH MPOrPaMMHOTO MaTepHaa;
"He 3auTeHo" - JIOIMyCKaeT CyIIeCTBEHHbIe OMMOKH M HETOYHOCTH IPH PACCMOTPEHHH TpPoOIeM B KOHKPETHOM
HaIpaBICHUM;

- UCTIBITBIBACT TPYAHOCTU B IPAKTUYCCKOM IIPUMCHCHHUNU 3HaHPIﬁ;
- HC MOXCT apryMCHTHUPOBATh HAYYHBIC ITOJIOKCHUS

- He (hOPMYIHPYET BHIBOJIOB U 0OOOIICHHIA.

10.3. TunoBble KOHTPOIBHBIC 3alaHUS UM UHBIC MATCPUAIIBL.

Bomnpocs! (3a1aun) a5 9K3aMeHa peicTaBiaeHsl B Tabnune 15.

Tabmuua 15 — Bonpocs! (3agaun) [yis 9k3aMeHa

Ne Kon
[lepeuensb Bompocos (3agay) AJ1si IK3aMeHa

n/n HHIUKATOPa

1 MarnutHoe mone, ero MCTOYyHMKH. OIpeAeseHue BEKTOpa MarHUTHOM wuHaykimu. ['paduueckoe uzoOpaxkenne OITK-1.3.1

MarHuTHBIX nojei. [IpuHnun cynepnosunuu
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Ne Kon
IlepeueHb BOmpocoB (3a1a4) AJisl IK3aMeHa
n/n MHIMKATOpa

2 3akoH buo-Casapa-Jlammaca. MarauTHoe moie OSCKOHEYHOrO IPsMOTO Toka MarHutHoe mone kpyroBoro toka. OIIK-1.3.1

BuxpeBoit xapakTep MarHUTHOTO TIOJIS.

3 Cuna Awmmepa. B3aumoneiicTBue napamiensHbix TokoB. CuioBoe JeicTBHE €O CTOpOHbI MarHuTHoro mois Ha OIIK-1.3.1

9JIEMEHT TOKA U Ha paMKy ¢ TOKOM. PaboTa 1o nepeMeneHo NpoBOIHIKA U KOHTYpa C TOKOM B MATHUTHOM TIOJIE.
4 MarunutHoe none B BeuiecTse. Turbsl MaruetukoB. [Ipupon nua- 1 napamarseTuzma OIIK-1.V.1
5 IIpupona peppomarnernsma. [lpumenenne peppoMarHeTHKOB OIIK-1.3.1

6 Teopema O IMPKYISIIUM BEKTOpa MAarHUTHOM MHIYKIMM U ee IPUMEHEHHe Ul BbluMcleHus HampsbkeHHoct OITK-1.B.1

Mar"diMTHOTI'O I10JIA B COJICHOU/C.

7 JleiicTBrEe MarHUTHOT'O IOJIs HA IBMOKYyLMiics 3apsa. Cuia Jlopenna OIIK-1.3.1
8 MarHuTHBIN OTOK, €AWHHIIBI ero n3Mepenus. CriocoObl BRIUMCICHHUS MArHUTHOTO MoToka. Teopema "aycca. OIIK-1.3.1
9 3axon Dapajest. BeiBoj 3aK0Ha 371€KTPOMAarHUTHOM MHAYKIMU U3 3aKOHA coxpaHeHus sHepruu. [Ipasuno Jlenua OIIK-1.B.1
10 Btopoe ypaBHeHre MakcBelia B HHTETpajbHOM (hopMe — 00001IeHHE 3aKOHA 3JIEKTPOMArHUTHON HHAYKIUN OIIK-1.3.1

11  Bpamenue npoBOAsIIeH paMKU B OXHOPOAHOM MarHuUTHOM none. [loxyuenue nepemenHoi cunycongansoit OJC u  OIIK-1.V.1

NEPEMECHHOTO TOKA.

12 SBnenue caMoMHAYKUMH. MHIYKTUBHOCTD. IHIYKTHBHOCTD COJIEHOUA. OIIK-1.V.1
13 DnHeprust MarHuTHOTO T0JIs. OOBEMHAs TJIOTHOCTD YHEPTUH, CIUHUIBI €€ U3MEPCHUS OIIK-1.3.1
14  Toxu cmemenus. [lepBoe ypaBHeHHe MakcBellla B UHTETPaIbHOM opme. OIIK-1.3.1

15  Cucrema ypaBHeHH MakcBeslia B MHTETpaJIbHOM (opMme U cieacTus u3 Hee. [lonsatue 06 anexrpomarautHoii Bomae  OIIK-1.3.1

(OMB) kak cnencrBue U3 ypaBHeHuit Makcseiia.

16 Kunemarndeckas ¢opMmyna IUIOCKOH rapmoHumueckod OMB. Jlnuna BonHbL BomuoBoe umeno. ®pont Bomubel.  OIIK-1.3.1
BonnoBas moBepxHOCTh. OCHOBHBIE CBOHCTBA 3JICKTPOMATHUTHBIX BOJIH: IONEPEYHOCTH, COOTHOIICHHE MEXKIY

cocraBisitoMMU. CKOPOCTb AIEKTPOMarHUTHOM BOJIHBI B BakyyMe U B cpefie. [lokazarens npenomieHus
17  Illxana 3neKTpOMAarHUTHBIX BoJH. CBOIiCTBa M NpUMEHEHHE JIEKTPOMAarHUTHBIX BOJIH Pa3/IMUHbBIX JIHAIa30HOB. OIIK-1.V.1

18  OcHOBHBIE TOHATHS M 3aKOHBl TE€OMETPUYECKOM ONTHKH. 3aKOH HE3aBUCHMOCTH CBETOBBIX ITyukoB, 3akoHbl OIIK-1.V.1
OTpakKeHHs U TPEJIOMIICHHUS Ha rpaHHIle IByX cpen. Onrmdeckas pmuHa myTH. [Ipuannn depma. SIBnenue momHoOro

BHYTPEHHETO OTPAKECHUSA U €r0 UCIIOJIb30BaHHUE. CBETOBOJIBI.

19 Bocnpustue cBera denoBekoM. OTHOCHTENBHAs CIIEKTpajbHas cBeToBas dddexruBHOCTs m3nmydeHus (pynkuums OIIK-1.B.1
BUAHOCTH) U ee rpaduk. COOTHOIICHHE MKy AIHHOM BOJHEI U IIBeTOM. [IoHATHE MOHOXPOMATHYECKOTO M3y YCHHUS.

CrexTpanbHbIi MAKCHMYM 4yBCTBHTEIHHOCTH IJIa3a.

20  YcioBusi KOTEpEeHTHOCTH 3JIEKTPOMarHUTHBIX BoH. Omnpenenenue pesyibrara nartepdepenunu Ha ocHose Teopemsl o OITK-1.3.1
CIIOXKEHHH KoJeOaHUi, BIMSHUE pasHOCTH (a3 mHTepdepupyrommx BoiaH. Onrudeckas [JIMHA IIyTH U ONTHYECKas
pas3HocTh Xoz1a. CBsA3b pazHOCTHU (a3 ABYX BOJH U MX ONTUYECKOH Pa3HOCTH XOZa. YCIOBUS MOIyYCHUS MUHUMYMa U

MaKCUMyMa aMIUIUTY/Abl BOJIHBI Ipu uHTephepenuu SMB.

21  IIpuuYuHBI HEKOTEPEHTHOCTH BOJIH, HCITyCKAEMBIX €CTECTBEHHBIMH HCTOYHMKaMH cBeTa. OOmmii npuHmn nonydyenns  OITK-1.3.1

KOI'€pEHTHBIX BOJIH OT €CTECTBCHHBIX UCTOYHHUKOB CBETA.

22 Ombir IOnra. Unutepdepenmus B TOHKMX IUIeHKax M B kimHe. Kompma Herorona. I[Bera Tonkmx minenok. OIIK-1.V.1

IIpocBetnenne onTUKH.

23 Ilomsatue o pudpaxuuu BonH. Ilpunnun Iroiirenca-®penens. Merox 30H Openens. Ilpsamonuneiinoe OIIK-1.3.1

pacnpocTpaHeHue cBera. Jludpaxuus BOIH Ha KPYIJIOM OTBEPCTHH U AUCKe. Bua audpakunoHHON KapTHHBL

24  ubpakums B NapajUleNbHBIX Jy4aX Ha LIENH. YCIOBHS BO3HHKHOBEHHS IU(PPAaKUUOHHBIX MakcumymoB u  OIIK-1.V.1

MUHHUMYMOB. Pa3pemafomaﬂ CIIOCOOHOCTH ONTHYECKUX HUHCTPYMEHTOB.

25  JludpakuuoHHas pelieTKa, MPHHIUI e¢ ACHCTBUSA. 3aBUCUMOCTh yIiia AU(Qpakiuu OT JUIMHBI BoJHBL. Pasnoxenne OIIK-1.B.1
0enoro cBeTa B CIIEKTP C MOMOLIbIO IH(PPAKIMOHHOHM pemreTkd. Paspemaromast crocoOHOCTh IUPAKIMOHHOM

PCIICTKH.

26 EcrecTBeHHBII U NOISIPU30BaHHBIA cBeT. YacTuyHO mosspu3oBaHHBIM cBeT. Cremenp nomspusanuu. Ilnockocts OIIK-1.V.1

nosspusanuy. 3akoH Maioca.
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Ne Konx
IlepeueHb BOpocoB (3a1a4) AJisl IK3aMeHa
n/n MHIMKATOpa

27  llonspusauus cBeTa MpU OTPaKEHUU U IpenomieHnu. 3akoH bprocrepa. [lonspuszaropsl. OIIK-1.B.1

28  Jlucmepcus 3IeKTPOMArHUTHBIX BOJH. Jlucnepcus BellecTBa HOpMalibHas U aHoManbHas. Mcnons3oBanue nucnepcun  OINIK-1.3.1

B n1pu3Max. OObsACHEHHE JUCIEPCUH B JIEKTPOHHOU TCOPUH.

29 Tommomenue cBera. 3akoH byrepa. Koadgdumment nomomenns. Paccesnue cBera. IIpoxoxnenue cBera udepe3 OIIK-1.3.1

arMocoepy. LiBet Heba.

30 DHepreTuveckas CBETUMOCTb HarpeThix Ten. McmyckarenbHas W MOMIOLIATeNbHAS CIOCOOHOCTh Tena. Eqununer ux  OIMK-1.3.1

n3MepeHua. A6comoTHo yepHoe Teno (AUT).

31 DOmnepreruueckas ceetumocTs AUT. 3akon Credana-bonbimana. Pacnpenenenue sneprun B cnekrpe uznydenus AUT.  OIIK-1.3.1
3aKkoH cMelleHHs MaKCHMyMa CIEKTpa M3IydeHus c Temneparypoil. (3akoH Buna). LlBeToBas Temmeparypa Tena.

[IpumeHeHUE 3aKOHOB TEILIOBOTO U3JIyUYCHUS.
32 KgsaHnToBas npupoaa m3nydeHus. ['umoresa u popmyna [Tnanka. OIIK-1.3.1

33 dorosnexrpuueckuit 3ddexr. OnbITHBIE 3aKOHBI BHEIIHEro ¢otodddexra. KpanroBas teopus dororddexra. OIIK-1.3.1

®otoHbl. YpaBHeHNE DHHIITEHHA.

34  Dmueprus, ummyinsc M Macca Qorona. Jlanenue cBera. OnbiTel JleGeneBa. KBantoBas Teopms nasnenus ceera. OIIK-1.3.1

KopiryckyisipHO-BOTHOBO# yalli3M U3JIIyUeHUs].

35 KopnyckyaspHO-BOJIHOBOM  jAyanu3M MuKpodacTul. [Iumoreza ne bpoitna. Jnuna Bomusl ae  bpoima.  OIIK-1.3.1
DKcriepiMeHTaNbHOe OOHApy)KEHHE BOJNHOBBIX CBOWCTB 3JEKTPOHOB. BomHOBas (QyHKIMA M ee CTaTHCTHYECKUH

CMEICIT. YcIIoBHE HOPMHPOBKHU.

36 CoorHomeHue HeompeneneHHocTell (mpuHunun Ieizenbepra). Ilpunimn npudmHHOCTH B KBaHTOBOM Mexanuke. OIIK-1.V.1

BepoaTHOCTh Kak 00BbEKTHBHAS XapaKTEPUCTHKA (PU3NUECKUX CHCTEM.
37  O6iuee ypaBuenue Llpeaunrepa. Ypasuenue llpenunrepa yis craluoOHapHBIX COCTOSTHUM. OIIK-1.3.1

38  Omwir Pesepdopna. Snepuas moxens aroma Pesepdopaa. BomopononomoOusie atombl u uoHbl. [loctynarsr bopa.  OITK-1.3.1
DHepreTHYEeCKUe YPOBHHU JICKTPOHA B aTOME BOAOPOAA. DHEprus Bo30yKACHHS U dHEprus noHu3armu. OObsICHeHUE

CIIEKTPOB M3IIy4eHHs Boopoxaa 1o bopy.

39  Vpaeuenue lllpenunrepa ans aroma Bojopona. CnuH anekrpona. KanTtoBble umcna u ux ¢usnmyeckuir cmpicn. OITK-1.3.1

[punnun Iayau. DnekTpoHHbIE 000I0UKH.

40  Cnekrp m3nydenus: aroma Bopopona. Cepuu nunuit. O0o6meHHas ¢popmyna Banbmepa, ee oObsicHenue Ha ocHoBe OITK-1.3.1

KBaHTOBOH TeOpHH CTpoeHus1 aTroma. [IpaBuia oT6opa.

41  PacmpeneneHue 3IEKTPOHOB IO SHEPreTUYECKUM 30HaM. JleneHue BemecTB Ha MeTawisl, nomympoBogaukud u  OINIK-1.3.1

JUANEKTPUKH B COOTBETCTBHH C 3aII0JHEHHEM SHEPIeTHYECKUX 30H AICKTPOHAMH.
42 3onnas cxema Mertayuia npu T=0 u T>0. Yposens Depmu. OIIK-1.3.1

43 3onHas cxeMa cOOCTBEHHOro nonynpoogauka npu T=0 u T>0. Ypoeensr ®epmu. 3aBucumocts s1ekrpornpoogroct  OITK-1.3.1

oT Temrneparypsl. TepMHCTOPEL

44  Buyrtpennuil ¢ororddexr B momynpoBomHukax. DorompoBoguMOcTh, e¢ npuMeHeHHme. Kpachas rpanmma  OIIK-1.V.1
BHYTpeHHETO (oToaddexra.

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

Tuna. MIx anekTponpoBOJHOCTb.

46  CrarucTuyeckoe ONHUCAHME KBAaHTOBOM CHUCTEMBbl, pa3IMyMe MEXIy KBaHTOBOMeXaHuueckod u crartuctudeckoil OIIK-1.3.1
BeposiTHOCTIMH. Kitaccuueckas craructuka Makcsemna-bonsumana. KBanTtoele cratuctuku ®epmu-/lnpaka u bose-

DWHINTEHHA.

47 KoOHTaKT [IBIPOYHOTO U  OJIEKTPOHHOTO  MONYNPOBOOHUKOB (n-p-mepexox). IlomynpoBommukoBbrd — mwon. OIIK-1.V.1

Bonsramnepras xapakrepuctuka. Koagdumment BompsamieHns

48 CrHoHTaHHOE U BBIHYXICHHOE HM3IydeHMs. VIHBepcHas HaceleHHOCTh ypoBHeH sHepruu. Ontuueckue kBanToBble OIIK-1.3.1

TeHepaTophl

49  CocraB atoMHOro siipa. HykioHsl, ux xapakrepucTukd. MaccoBoe 1 3apsioBoe uncia. M3oromsl. "Jedekr maces" 1 OIIK-1.3.1

OHEPrus CBA3U g/1pa, €€ 3aBUCUMOCTb OT MaCCOBOI'O YHMCIIa. ﬂﬂepHBIe CHJIBI U UX OCHOBHBIC CBOMCTRA.
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n/n

50

51

52
53

Kon
[lepeuensb Bonpocos (3agay) sl IK3aMeHa
HHIUKATOPA

PagnoakTuBHBIE H3MydeHHS. 3akOHOMEpHOCTH anbda- u Oera- pacmanoB. Honmsmpyromme wmsmydenus, ux OIIK-1.B.1
MPOHMKAIONIAsl CIIOCOOHOCTh, B3aMMOACHUCTBHE C BEIICCTBOM M OHMOJOTMYECKHMMHU OOBEKTaMH. DKCIIO3UIIMOHHBIC,

TIOITIOIIEHHBIC U OKBUBAJICHTHBIC JO3bI U MOIITHOCTH J03HBI. MeTOIIBI M 3aIuTa OT paIlnOaKTUBHBIX I/I3J'Iy'-IeHI/Iﬁ

Snepusle peaxkuuu. Peaxkuus neneHus Tsoxensix suep. Kputuueckas macca. Beimenenue sueprum mpu agepHoi  OIIK-1.3.1

peaxuuu. Ilennas peakuus genenus saep. Koaddunuent pasmHoxeHHs HEUTPOHOB.
TepmosimepHas peakuus B3pHIBHOTO THIA. [I0HATHE 00 yIpaBIsieMoi TepMOSIEPHON PEaKIHH. OIIK-1.3.1

[onstne 00 eMeHTapHBIX YaCTHIAX. OIIK-1.3.1

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

Tabnuna 16 — Borpocs! (3agaun) 1ust 3auera / nudd. 3auera

10

11

13

14

Kon
Ilepeuennb Bonpocos (3agay) s 3a4era / qudd. 3auera
HHAHKATOpa

VYrioBass CKOPOCTh M YIJIOBOE YCKOpeHHe. VX HampaBieHUs U eIWHHLBI M3MepeHus. Bzaumocssasp juueitnbix 1 OIIK-1.V.1

YIJIOBBIX BEJIMYUH CKOPOCTU U YCKOPEHMUSA.

Ilepssiii 3akoH HeroToHa - 3akoH nHepimu. MHepruanbHble cucteMbl orcuéra. Macca Tena. MarepuanbHas touka 1 OIIK-1.V.1
CHCTeMBl MaTepHaNIbHBIX TOYEK M Tell. MMIynbc MaTepHanbHOW TOYKM M CHUCTEMBl MaTepHalbHBIX TodeK. LleHTp

HUHEPLNHU. MowmeHT nMmiyjbca. Cuta ¥ MOMEHT CHIIBI. ETMHHIIBI BX H3MEPEHUA.

Pabora cuibl, equanipl e€ namepenus. KoncepBatuHbie cuibl. CpefHss U MCHOBEHHAs MOMIHOCTH, exuHuibl ux  OITK-1.3.1

U3MEPCHUS.

[NotennuansHas sHeprus GopMynbl MOTCHIMANBHON 3HEPTUH B IOJe CUI TAroreHus u ynpyroctd. Kunermueckas OIIK-1.V.1

OHEprus. (I)OpMyJ'I])I KUHETHUYECKOM OHEPIruu AJjis NOCTYIATEJIbHOIO U BPalaTCJIbHOI'O ABUXKCHMA.

[orennmansHoe none cwi. [loHsATHEe 0 rpaaueHTe cKasApHON ¢(yHKuuH. CBA3b CWIIBI M MoTeHIManbHO# sHeprun. OIIK-1.B.1

3aMKHyTBIe MEXaHUYECKHUE CUCTEMBI, 3aKOH COXPAaHCHUS MEXaHU4YEeCKOM OHEpPruu. Beunrslii gurareis IIEpBOIro poaa

3aKOH COXpaHCHHS HUMITYJbCa B 3aMKHYTOH MEXaHHYECKOW cucteme 7 3akoH coxpaHeHHs MoMeHTa mmmyibca B OITK-1.B.1

MexaHndeckoi cucreme. OCHOBHOM 3aKOH AMHAMUKH BPAIIaTeILHOTO JABIKCHHUSL.
Kuneruueckas sHeprus Bpamiaromerocs tena. Kuneruueckas sHeprus Tena Ipu ero KaueHuH. OIIK-1.V.1

Hpurnun otHOocuTenbHOCTH [ammmes. OmbiT MaiikenbcoHa-Mapimu u moctynarsl DiHmrTeiHa. [IpeobpasoBanus  OIIK-1.V.1

J'IopeHua. PensatuBucTCKOEC H3MEHEHUE JJIUH U TIPOMEKYTKOB BPEMEHHU. PelaTHBUCTCKHI 3aKOH CIIOKEHUS CKOpOCTeﬁ

PenstuBucTCKas AuHaMuKa. [onHas 3HEpPrus, YHEPTUA MOKOA U KHHETHYECKHE YHEPTUH B Teopuu oTHocutenpHocTu.  OITK-1.3.1

B3auMocBs3b MeXIy Maccoil U 3HEpruen.

Ionsatue xoneGanus u BonHbl. Ilpumepst koneGanuii. KonebGanusa mnepuomuueckue u Hemepuopuueckue. OIIK-1.B.1
I'apmonunueckue xonebanus. Kunemarudeckas GopMynna rapMOHUUECKUX KoneOaHUH. AMIUIMTYAA, 4acToTa, EPUOJ
xonebanuil. Enununel usmepenus 3tux BenuuuH. Paza xonebanuil (mosnHas U HavanbHas). EnuHuIBl n3MepeHus

(a3bl. BexkTopHOE npeacTaBiIeHre FTapMOHUUECKUX KoJleOaHui.

CKOpOCTh U YCKOpPEHHE IIPH TapMOHHYECKHX KoeOaHMsAX. MakCHMallbHBIE 3HAueHHs CKOpocTH M yckopenus B OIIK-1.3.1

KOJIeOaTeIIbHOM rnporuecce. ®azoBbIC CABUTH MEXAY CKOPOCTHIO, YCKOPEHUEM U CMEIICHUEM.

VYnopyrue u kxBasuynpyrue cuibl. JuddepennuansHoe ypaBHeHHe coOCTBEeHHBIX KoneOanmid. Ilepmon m wacrora OIIK-1.V.1
coOcTBeHHBIX KoneOanmii. Ilepron coOCTBEHHBIX KoJMeOaHUH NPYXKUHHOTO MAasTHHKA, 3aBUCHUMOCTb IHEPHOAA OT

Macchl TeJla U K03 (UIMEHTa XKECTKOCTH NPY>KUHBL.

OHeprus rapMOHUYECKUX KojeOaHHM, ee CBA3b C MAccoil Tena, 4acTOTOM M ammiauTyfoi kxonebanuil. Coxpanenue OIIK-1.V.1

OHEpPruu B KoJIe0aTeIbHOM nponecce. YacroTa KoJcOaHMH MOTCHIIUAILHON M KHHETHIECKOM OHEPrunu

JuddepennnansHoe ypaBHEHHE CBOOOAHBIX (3aTyXaloOIIHMX) KOJeOaHMH, 3aBUCHMOCTh MX aMIUIMTYAbl oT Bpemenu. OITK-1.3.1
JlorapudmMudeckuit JeKpeMeHT KoIe0aHuH, ero CBs3b ¢ K03(PHUIMEHTOM 3aTyXaHus B 4acToToil. YacTora cBOGOIHBIX

KoJIeOaHui
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Ne Kon
Iepeuens Bonpocos (3a1a4) aJd 3auera / 1udd. 3auera
n/n MH/IMKATOpa

15  MuddepenuuanbHoe ypaBHEHHE BBIHYKACHHBIX MEXaHHMYECKUX KoIeOaHUM, 3aBUCUMOCTb UX aMIUIUTYAbl oT yacToTel  OIIK-1.B.1
BBIHYXKJatoIeil cuibl. SIBneHue pe3oHaHca. JJOOPOTHOCTh KoneOaTeNnbHOH CHCTEMBI, €€ CBA3b C JOrapU(pMUUSCKUM
JEeKpeMeHTOM KoseOaHuil. XapakTep PE30HAHCHBIX KPHUBBIX INPU Ppa3sHbIX JOOPOTHOCTAX KoneOaHMi. SIBneHus

PE30HAHCa B TEXHUYECKUX CUCTEMAX.

16 CrnoxeHue rapMoHHMYeCKMX KkojeOaHud. [loHsTHe KkorepeHTHOCTH. BekTopHOoe cinoxeHue korepeHTHBIX —OIIK-1.3.1
TapMOHHYECKUX KoJIeOaHMII OHOTO HampaBlICHHs 3aBUCHMOCTH aMILUIUTYJbl CyMMAapHOTO KOJeOaHWS OT Pa3sHOCTH

(a3 cKIIaABIBAONINXCS KONCOAHHUH.
17  CrnoxeHHe IByX B3aMMHO IEPICHINKYISIPHBIX KOTEPEHTHBIX Kosebanuii. durypsr Jlnccaxy. OIIK-1.V.1

18  PacmpocrpaHeHue BONH B ympyroil cpezme. IIpomonsuele u nomepeunsie BonHbl. Jduddepenuuansnoe ypasHenue OIIK-1.V.1
miockoi BomHbl. @DpoHT BomHbL. Kunemaruueckas dopMmyna IIOckoil um cdepuueckod TapMOHHYECKUX BOIH.

Amnnutyna u ¢asa BOIHBL

19 OcHoBHBIE TMONIOKEHUS MoJeKyIspHO-kKuHeTHueckoi Teopun MKT. PaBHoBecHble coctostHuss M npoueccsl. Mx  OINIK-1.3.1
rpapudeckoe uzoOpaxenue. IlomsTne wupeanpHoro rasa. OINBITHBIC 3aKOHBI WJACATGHOTO Trasa. YpaBHEHHUE

Menpeneesa - Knaneipona.

20 Ilomsatue o umcne cremeHeld cBOOOXBI MOJEKyNl. 3akoH bonbiManHa o paBHOMEpHOM pacmpeneneHun sHeprud nmo  OIIK-1.3.1

CTEIeHsIM CBOOOABI MOJNeKy1. CpeHss SJHEPTUsI XaOTHIECKOTO JIBIDKCHUS MOJeKy:1. IIoHATHE 0 BHYTpEHHEH SHEPTHH.

21  Ckopoctu Mmonexyn. Ilonstue o ¢yHkuuu pacmpenencHus. 3akoH Makcsenna mis pacrnpepeneHus monekyn OIIK-1.Y.1

H€AIBHOTIO Ta3a Mo ckopocTsaM. HauseposrHeiilnas, cpeansas apudMeTHdeckas U CpeiHss KBaJpaTUdHas CKOPOCTU

MOJIEKYIL
22 Yucno CTONKHOBEHHH M CPEIHSS [UTMHA CBOOOIHOTO mpodera Moiieky. [loHsaTHe 0 BakyyMme. OIIK-1.3.1
23 Cwucrema 4acTHIl B 10Jie BHEIIHUX cuil. bapomerpudeckas ¢popmyna. Pacnpenenenne bonbumana. OIIK-1.3.1
24  MexaHuueckas pabora u Temiora. Pabora raza npu u3sMeHeHus ero oobema. P-V nuarpamMmst. OIIK-1.3.1

25 IlepBoe Hayalo TEPMOIMHAMHKH. TeINIOEMKOCTh (IONHAs, MOJApHAs, YyHeNbHas). YHuUBepcambHas rasoBas OIIK-1.3.1

TMOCTOSIHHAS U €& q)H3H‘ICCKHﬁ CMBICJI

26  IlpuMeHeHHe MEPBOroO Havyajga K M30XOPHUYECKOMY, H300apHOMY, H30TepMHUYECKOMY U aanabaruueckomy mponeccam. OIIK-1.V.1

I'padukn mporeccos. MomspHas TETIOEMKOCTH B TIporieccax. Pabora B mporeccax.

27 Makpo- U MHKPOCOCTOSHUS. TepMOOMHAMHUYECKas BEpOSITHOCTb. I[loHsaTHe 00 oSHTpomuu. Bropoe Hawamo OIIK-1.V.1

TEPMOAMHAMHUKU.

28 TlonsTHE O KPyroBOM Ipoliecce-IuKIIe. TemoBas MammiHa. Beunsnii neurarens Broporo poxaa. [Ipumenenue Broporo  OIIK-1.V.1
Hadana K upaeanbHOW TerutoBod mammHe. KIIJ[ mpeampnoit terumoBoit mammebel. uknm Kapro w ero KIIJ mms

HUACAJBHOTO I'a3a.

29  VpasHenue Ban-mep-Baansca. IlompaBka Ha cOOCTBEHHBIM 00BeM Monekyl. YdeT mnpuTsxeHus woiaekyn. OIIK-1.3.1

OkcnepuMeHTanbHble H30TepMbl. Kputnueckas temneparypa. [lepechiieHHbIH nap 1 neperperast KUAKoCTb.

30 DnexTpuueckue 3apsibl, UX CBOMCTBA, EIUHULIBI M3MEpEeHUs 3apsia. 3akoH coxpaHeHus 3apsia B 3amkHytod OIIK-1.V.1

cucreme. Toueunsie 3apsbl. 3axkoH Kynona.

31 OcHOBHasl CHJIOBasi XapaKTEPHCTHKA SIIEKTPUUYECKOTO TONS — HANpPsOKEHHOCTh, eauHHIBI ee u3MepeHus. Bexrop OIIK-1.B.1
JNEKTPUIECKOH MHIAYKIUH (MEKTPHUYECKOTO CMEIeHNs ). B3anMOCBs3b BEKTOPOB HAIPSKEHHOCTH M 3JIEKTPHUYECKOM

nHIYKIUK. [padudeckoe H300pakeHHE AMEKTPUIECKUX Mojei. [IpHHIMI Cynepro3uIiy SIeKTpHYecKuX Imoaeh

32 Tlorennman anekrpocraruueckoro nojst. Exununst ero uamepenus. Onpenenenue noTeHnuana yepes padory u yepes  OITK-1.V.1

MOTCHIMAIBHYIO SHepruio. [loTeHnnan mosis To4eyHoro 3apsaaa. DKBUIOTEHIAIbHBIE TOBEPXHOCTH.
33 PabGota cun snekrpuueckoro noss. [ToTeHnuanbHeli XapakTep dIEKTPUUECKOro MO, OIIK-1.V.1

34 Css3b HaNpsDKEHHOCTH M ToTeHIMana. ['pagueHT noteHuuana. Jludnekrpuyeckas mnponunaemocts BemectBa. OIIK-1.V.1

Bzanmuas NEPNICHAUKYIIPHOCTL CHJIOBBIX JIMHAHA W SKBUIIOTEHIIHAIEHBIX HOBerHOCTeﬁ.

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

HaNpPsHDKEHHOCTH AIEKTPUUECKOro nosisl. PU3NUecKuil CMBICH IOTOKA.

36 Teopema I'aycca mis 3MeKTpOCTaTUYECKOIO IO B BaKyyMe, €€ IPaKTHUECKOe IPUMEHCHUE OIIK-1.B.1
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Ne Kon
Iepeuens Bonpocos (3a1a4) aJd 3a4era / 1udd. 3auera
n/n MH/IMKATOpa

37 Hocurenu 3apsna B HNPOBOAHUKAX. IIpOBOTHMKM BO BHELIHEM 3JIEKTPOCTaTHYECKOM Ione. JnekrpocTtarndeckas OIIK-1.B.1

3amuTa (IKpaHUPOBaHHUE
38  DneKTpoeMKOCTh YEJUHEHHOIO MPOBOIHUKA, €AUHHULI €€ U3MEPEHUS. DIEKTPOEMKOCTb KOH/IEHCAaTOPOB OIIK-1.B.1
39  Tunsl quanextpukos. Ilomsgpusanus An3nekTpuKoB. CBI3aHHBIC 3apsIbl. OIIK-1.V.1

40 DHeprus 3apsDKEHHOIO IIPOBOAHMKA, SHEPrus 3apsDKEHHOro KoHAeHcatopa. OOmee BbipakeHue it sHeprunm  OIIK-1.B.1

QJIEKTPOCTATUYCCKOTO I10J14, 00BeMHas IJIOTHOCTh OHEPIruu.

41  IloCTOSHHBIN 2JIEKTPUUYECKHUIA TOK, €70 XapaKTePUCTHKU U YCIOBUS cylecTBOBaHuSA. CTOPOHHUE CUIIBIL. OIIK-1.B.1
42 3axonsl Oma u J[xoyns-Jlenna B HHTerpanbHol U auddepeHnnanbHol Gopme. OIIK-1.B.1
43 PacueT pa3BeTBICHHBIX dIeKTpHueckux uenei. [Ipasuma Kupxroda. OIIK-1.B.1

IMepeuens TeM I KypcOBOTO IIPOSKTHPOBAHUS/BBIIOIHEH S KypCOBOI pabOTHI IIpeACcTaBIeHb! B Tabmuie 17.

Tabmuna 17 — [lepeueHs TeM [UIsl BBIIOJIHEHHS KypCOBOH paboThI

Ne

’ IIpnmepHBIii epeyeHb TeM /U1l BHINOJIHEHHSI KYPCOBOii padoThI
n/n

YueOHBIM IJIAHOM HE IPEeTyCMOTPEHO

BOHpOCI)I JJId TIPOBEICHUSA HpOMe)KyTO‘IHOfI aTTeCTalliy B BUJAEC TECTUPOBAHUA NTPEACTAaBIICHBI B Ta6J'II/IIIe 18.

Tabmuna 18 — IIpuMepHbIii IepeueHb BOIPOCOB JUI TECTOB

Ne . Kon
IIpuMepHBIii NepedeHb BOIPOCOB /ISl TECTOB

n/n MHIMKATOpa

1 IIpu xaxoMm mporecce yBeaudeHHe aOCONIOTHON TeMIepaTyphl HACaIbHOIO ra3a B [Ba pa3a NpuBoAuT K yBenuueHuto  OIIK-1.V.1

JIaBJICHHUS Ta3a B 2 pasza

2 OrmpenenuTe TeMIeparypy HarpeBarels TEIUIOBOM MalIuHBI, paboratomed mo mukiay Kapwo, ¢ KITJ] 80%, ecm  OIIK-1.B.1

Temrieparypa xonoauiabHuka 300 K.
3 CIUTOITHOM HMJIMHAP MAcChl M KaTUTCS 0e3 CKOJIBKEHHUS CO CKOPOCThIO v. KakoBa ero KuHeTH4YecKas SHeprusi? OIIK-1.3.1

4 Ilo 3amaHHOMY ypaBHEHUIO TapMOHHMYECKOTO Koje0aHHs OHpefelauTe aMIUIMTyly U dYacToTy komebOmomeiics OIIK-1.V.1

MaTepUanbHON TOUKU
5 JIBI>KeHne MaTepHaibHOM TOUKU B JAaHHOW CHCTEMe OTcUeTa XapakTepusyercs ypaBHeHusMH . Haliti ckopocts Toukn  OITK-1.B.1
6 Bo ckosbKo pa3 ABMKYLIMHACS cO CKOPOCThI0 V=0,999¢ aeKTpOoH “Tspkenee’” MoKoserocs? OIIK-1.B.1

7 OnpenenuTh HaNpaBieHUE UHIYKIMOHHOTO TOKA B PaMKe, €CJIM OHA HAXOJUTCS B OAHOPOAHOM MarHuTHOM mone, a OIIK-1.B.1

BEJIMYMHA MAarHUTHOMN WHAYKIUAHA B YMECHBIACTCA.

8 K ucrounuky toka ¢ JJIC, paBHOll 24 B, u BHyTpeHHuUM comnpotuBieHueM 2 Om noakmounnn snekrpuueckoe OITK-1.B.1

comnporusienue 4 Om. OnpenesnuTs CUILy TOKa B LEMH.

9 Kak m3MeHnTCs cuita KyJTOHOBCKOTO B3aUMOJICHCTBHUS IBYX HEOONBIINX 3apsDKEHHBIX MIapoB pu yMeHbIneHnu 3apsna  OIIK-1.B.1

KaXJIOTO M3 HUX B 2 pa3a, €CJIM PaCCTOSHUE MY HUMH OCTAeTCS HEM3MEHHBIM?
10 OxHO U3 CBOMCTB 2JIEMEHTAPHBIX YAaCTHIL - CIOCOOHOCTH: OIIK-1.3.1
11 Kakwue sneMeHTapHbIC YaCTHIIBI HAa3bIBAIOT CTA0MIBLHBIME? OIIK-1.3.1

12 O3nHadaer jM pacmaj 4YacTHI[ HA JBE WM OOJbIIEe YHMCIIO YACTHUIl, YTO JAaHHAs 4YacTUIA COCTOMT u3 Heckombkux OIIK-1.3.1

yacTu?
13 Kaxue B3auMozeiCTBUS ONpPENeNsaiOT YCTOHYUBOCTD siiep B aToMax”? OIIK-1.3.1
14 Anbda -uznnyueHue — 3T0... OIIK-1.3.1
15 Yo npencrasnser coboii berra-uznyuenue? OIIK-1.3.1
16  Yrto npencrasnser coboii raMmma-u3aydeHne? OIIK-1.3.1

17  HampaBieHne MarHUTHBIX JIMHUH 1O HAIIPABJIEHHUIO 3neKTpr:/II}ecr<oro TOKa MOKHO OIIPEICIINTD OIIK-1.B.1



Ne . Kon
IIpuMepHbBIii NepeyeHb BOMPOCOB /ISl TECTOB
n/n MH/IMKATOpa

18  Kaxy!o JIMHUIO Ha3bIBAIOT MArHUTHOMN JIMHUEH MAarHUTHOTO TOJIs OIIK-1.V.1

[lepedyeHb TeM KOHTPONBHBIX padOT MO JUCHHUIUINHE 00YJaIoIXcs 3a04HON (opMbl 00yUeHHs, IPEACTAaBIEHH! B TabuIe 19.

Tabmuua 19 — IlepedueHb KOHTPOIBHBIX pabOT

Ne

/ IlepeyeHb KOHTPOJILHBIX PadoT
n/m

YueOHBIM IJIAHOM HE IPEeyCMOTPEHO

10.4. MeTonuueckne MaTepHasl, ONpe/eNsIONHe MPOLeTyphl OLEHUBAHHS HHINKATOPOB, XapaKTePHU3YIONMNX 3Tanbl GOpPMHUPOBAHHS
KOMIETEHINH, COIepKATCs B JIOKATbHBIX HOpMaTHBHEIX aktax ['VAII, pertaMeHTHPYIONMX MOPSIAOK M MPOLEXypPy NMPOBEACHHS TEKyIIETo

KOHTPOJIS YCIIEBAEMOCTH M ITPOMEXYTOUHOM arTectanuu odyyaromuxcs ['YAIL

11. MeTozmqecmle YKazaHud 1Jisg oﬁyqamumxcsl M0 OCBOCHHMIO JTUCHHUITIJINHBI

11.1. Metoanyeckue yka3aHus A1 00y4alomuXcs 10 OCBOCHHIO JISKIIMOHHOTO MaTepraa.

OCHOBHOE Ha3HA4YCHHE JICKIHMOHHOTO Marepuaja — JIOTHYECKH CTPOIfHOE, CHCTEMHOE, NIy0OKoe M SCHOE H3JIOKECHHE y4eGHOTo
Marepuana. HasHaueHne cOBpeMEHHOH JEKIWH B paMKaX AWCIHUILUIMHBI HE B TOM, YTOOBI MONYYHTh BCIO MH(POPMAIMIO IO TEME, a B
ocBOeHMH (DyHIAMEHTAIIBHBIX MPOOIEM IMCIUILIHHBI, METOIOB HAYTHOTO TTO3HAHHS, HOBEHIINX JOCTIKEHIH HayqdHOU MbIciu. B ydeGHOM
TpOIIecce JIEKIHs BHIONHAET METOAOIOTHIECKYI0, OPTaHM3allMOHHYI0 M HH(POPMAHOHHYIO0 GyHKIMH. JIeKIs packpbsIBaeT MOHATUHHBINA
anmapar KOHKPETHOH oOIacTH 3HaHMs, €€ MPoOIeMbl, TaeT IeNbHOE MPEeCTaBIeHNe O ANCIHIUIMHE, TOKAa3bIBAET B3aHMOCBS3b C APYTHMH
JTUCHUIUINHAMH.

IMnanupyembre pe3yabTaThl IpH OCBOSHNH 00YyJaroIINMICS JEKIIMOHHOTO MaTepHana:

- TIOy4E€HHE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpOBEHb KOTOPBIX OINPEEIAeTCs LEIeBOH YCTaHOBKOM K
KaXJI0 KOHKPETHOMH TeMe;

- TIOJTy4YEHHE OMBITA TBOPUECKOH pabOTH COBMECTHO C MPEoJaBaTeseM;

- pa3BuTHe NPodeCcCHOHATBHO-EIOBBIX KaUeCTB, JIIOOBU K IIPEAMETY U CAaMOCTOSTEILHOTO TBOPYECKOTO MBIIILICHUS;

- TIOSIBIICHHE HEOOXOMMMOT0 HHTepeca, He0OXOAMMOTO IS CAMOCTOSITEIIEHOH paboTsI;

- TIOJTy4YeHHe 3HaHHI O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKH M TEXHUKH M O MPOTHO3€ MX Pa3BHTHS Ha OIDKaiIIMe Toxsl;

- HAyYUTHCSI METOAMYECKH 00padarbiBaTh MaTepHall (BBIACIATH IVIABHBIC MBICIH M TOJOXKEHHS, HPHXOMUTh K KOHKPETHBIM
BBIBOJIAM, TTIOBTOPSTH MX B PA3INYHBIX ()OPMYITHPOBKAX);

- TIOJTy4YeHHe TOYHOTO IIOHMMAHHS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHATHUH.

JlekUMOHHBII MaTepual MOXET CONPOBOXKAATbCS NEMOHCTpalHed CIaiifioB M HUCIONb30BaHMEM pa3JaTOYHOro MaTepuala IpH
HPOBEAECHNH KOPOTKUX AUCKYCCHIT 00 0COOCHHOCTSIX IPUMEHEHHs! OTACIBHBIX TEMATHK 10 JUCIUIIINHE.

BhInesnsitoTes crneayomye BUIb JTSKIHA:
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- BBogHas aexums

BBonnas nexuus K QUCHUIUIMHE 3HAKOMUT OOy4arOIMXCs C LIEJBI0 M HAa3HAYEHHEM Kypca, €ro POJIbI0 U MECTOM B
cUcTeMe TUCLUUIUIMH. B Xoze Takoil JNeKIHMU CBSA3bIBAETCS TEOPETUUECKUI M NMPAKTUYECKUH Marepuall ¢ MPaKTHKOW Oymyuei
paboTbl, pacckasbiBaeTcs oOIias MeTonuka paGOoThl HajJ KypcoM, IpeIararoTCsl JIUTEpaTypHble UCTOYHHUKM, IOMOTAroLIye
YCBOGHHIO MaTepualla JUCHUIUIMHBI U OCBOCHUIO KOMIICTCHIMH, CTaBATCA HaydHblE HPOOIEMBI, BBIIBUIAIOTCA T'UIOTE3BL,
omnpezensercs Gopma TEKyIero KOHTPOJIL U IPOMEXYTOUHOM aTTecTaluu.

BBoanas nexuus k pasgeny. AHaJTOTIYHO BBOJHOM JIEKIIMU K JUCHUIIIMHE PACKPBIBAET Psifi BOIPOCOB, HO CBI3aHHBIX HE
C IUCLUIUIMHON B LIEJIOM, a C TEMaTUKOM KOHKPETHOIO pa3/ena.
- O0630pHas nekuus

IIpoBoauTcs ¢ 1enpl0 CHUCTEMaTH3aluU 3HAHUK Ha Ooliee BBICOKOM YPOBHE, PAaCCMOTPEHHs 0CO00 TPYIHBIX BOIIPOCOB
JICLUTUTHHBI.
- IlpoGnemHas nexuus

Ha naHHOW NeKIuM HOBOE 3HAHUE BBOMUTICS KaK HEM3BECTHOE, KOTOpOe HeoOXomuMo "OTKphITH'. B paMkax nexuun
co3aeTcs mpoOIeMHas CUTYyalHs, KOTOPYI0 00y4arolye penaoT HO3TAIHO C HOACKa3KaMH U MOMOIIBIO IPETOAaBATEIs.
- Jlexkuust BIBOEM

OTa pa3sHOBUIHOCTH JIEKIUU SBIISETCS HMPOAODKEHHEM U Pa3BUTHUEM NPOOIEMHOTO M3JIOXKEHHsS MaTepuala B AUaIore
IBYX IIperofaBaTeseil. 31ech MOICIUPYIOTCS peanbHble CUTYallud OOCYXXKICHHUS TEOPETHYECKUX M IPAKTUYECKHX BOIPOCOB
JBYyMS CIELATUCTaMH.
- Jlexus ¢ 3apaHee 3aIUIaHUPOBAHHBIMH OIINOKaMU

JlaHHas nexiys NpU3BaHA AKTHBU3UPOBATh BHUMAHHE OOYYarOIIMXCS, Pa3BUBAaTh UX MBICIHTCIBHYIO NEATEIBHOCTD,
(hopMHPOBATH yMEHHUE BBICTYIIATh B POJIU SKCIICPTOB.

3amaua TpenojaBaTeNas COCTOMT B TOM, YTOOBI 3aJOXKHTh B JIEKIHIO ONPEIEICHHOEC KOJIWYECTBO OIIHOOK
COZICPIKATENIbHOTO, METOJJHYECKOTO, MOBEICHYSCKOT0 XapakTepa. [lonouparorcss Hanbosee TUITUYHBIC OMINOKH, KOTOPBIE OOBIYHO
HE BBINYMBAIOTCSA, a KaKk OBl 3aTyNIEBBIBAIOTCS. 3afada OOydYarOIIMXCS COCTOMT B TOM, YTOOBI IO XOXy JIEKIIMH OTMEYaTh
omMOKH, PUKCUPOBATH M HA3bIBATh UX B KOHIIE.
- Jlexuus-npecc-koHpepeHnus

IIpenonaBarens mpocut 00ydaromuUXcs 3a1aBaTh MHCHMEHHO BONIPOCHI IO JaHHOW TeMe. B TedeHme IByX-Tpex MHHYT
oOydaronuecs: GOpMyIHPYIOT HanOoJIee HHTEPECYIOIIIE X BOIPOCH! M MEPEAaloT MPENoIaBaTeNio, KOTOPHIH B TeYEHHE TpeX-
IIITH MUHYT COPTHPYET BOIIPOCHI TI0 UX COACPKAHMIO W HaYMHACT JICKIHUIO. JIeKuus u3naraercst He Kak OTBETHI HA BOIIPOCHL, a
KaK CBS3HBIM TEKCT, B IIPOLIECCE H3TIOKECHHUS KOTOPOTO (GOPMUPYIOTCS OTBETHL.
- JleKuus-KOHCYIBTAIUS

Marepuain u3naraercs B BUi€ BOIIPOCOB M OTBETOB MIIH BOIIPOCOB, OTBETOB U JIMICKYCCHIA.

CTpyKTypa MpemoCTaBIeHHU JIEKIIMOHHOTO MaTepuaa:

- BBoaHas yacth nekuu

IlepBoe npezncTaBieHne O JEKIUH CONEPIKUTCS YKe B GOpMYIHPOBKE TeMbl. OHA TOJDKHA OBITH KPAaTKOW, BEIPaXKaTh CyTh
OCHOBHOH WJeH, ObITh NpHBIeKarenbHOW 1o Qopme. LlenecooOpasHo 3mech cka3aTh Ha 3HAYCHHE OTOH TEMBI JUIS
MOCJIEAYIONIEr0 YCBOCHHS 3HAHUHM M PasBHTHA JIMYHOCTH OOydaromumxcs, M1 Oymymieil mpodecCHOHAIBHOW IeATeIbHOCTH.
Jlanee MO)KHO COOOIIUTH LIENM JICKIMU W e¢ IuIaH. JKenaTrelbHO COPUEHTHPOBATh CIylIaTeNied Ha MOCIEAYIOMHUil KOHTPOIb
3HaHUM, MOJIE3HO yKa3aTh Ha CBA3b HOBOT'O Marepualia ¢ MPOHAEHHbIM M NPEeAbIIYIMM. TeMI U3JI0KEHUs 3TON 4acTH JIEKLUH,
KaK MPaBHIIO, JOJDKCH OBITH BBIIIE TEMITA U3JI0KCHUSI OCHOBHOTO, YTO 3aCTABISICT OOYYarOLIUXCS IICHXOJIOTHIECKH cOOpaThes U
COCPEeIOTOYNThCS. BBOIHAS YacTh JISKIMU OOBIYHO 3aHUMAET 5-7 MUHYT.
- OcHOBHas 4acTh JIEKIIUH

Ilepexony K M3JI0XKEHUIO MIEPBOrO BONpPOCA, KaK MPaBUIIO, JOJDKHA MPEIIECTBOBATh Nay3a. B 3To BpeMs JIeKTop MOXeT
MIPOBEPUTH, BCE JIM CIYIIATENIN TOTOBBI K BOCIIPUATHIO JEKIMHX (II03bI, BEIPAXKEHHUS JIULI, Pa3TOBOPHI). 3aMETHB 00yJaroIUXcsl, He
TOTOBBIX K BOCIIPUSTHIO, ONBITHEIC IPEMOAABATEIH NPOU3HOCIT KPaTKyI0 MOOWIN3YIOIIYIO (pasy, OCTAaHABIUBAIOT B3IVIAI Ha
HepaIyBbIX, PEXe - HAa3bIBAIOT (PaMUITHIO, IMS U HE TPATAT BPEeMsI Ha JUTHTEIIbHBIC 3aMCYaHHsI.

st Toro 9yToOBI IPEOIOIIETh TOTEHIMAIBHYIO TACCHBHOCTD CITynIaTeNnei, HeoOX0IHMMO BCEMH BO3MOXKHBIMH CIIOCOOaMHU
MPUAATh JICKIMHA TPOOIEMHBI XapakTep, MOOyKmas CIyIIaresieil K CcaMOCTOATEIBHOW I03HABAaTENBHOW aKTHBHOCTH H
TBOPYECTBY.

K Takum akTUBHBIM CpeacTBaM MOXKHO OTHECTHU:

° oOpamieHne K 00yJaronuMcs ¢ BOIIPOCAMH, YTOYHSIOIIMMH TOHMMaHNE OCHOBHBIX HAEH U (paKTOB TEMBI;

° OpraHu3alyi0 MUHU-CTOJIKHOBEHUH Pa3IMuHbIX TOUEK 3PEHUS 110 BBIIBUHYTHIM MIPENOAABATENIEM TTOJI0KEHHSIM;

° [IOCTAHOBKY BOIIPOCOB, 33/1a4 C MHO)KECTBEHHOCTBIO pEILIeHUH U Jp.;

° WHAWBUYaJbHBIA CTUIb U3JIOKEHUS MaTepHaa;

° obecnieueHHe 0OPaTHOM CBS3H.
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- 3akmoueHue

B npouecce uTeHus JeKUMM NpenonaBaresib JO0JDKEH I03a00THTBCS O ee 3aBepuieHuH. Paccuurarbh Bpems, a He
MpepbIBaTh JIEKIHIO Ha noycioBe. OOBIYHO Ul 3aK/IIOUYEHUs] Marepuana ObIBaeT JOCTaTOYHO 5-7 MUHYT. 3aBeplias JEKLHUIO,
MperojiaBaTesb OTBEYAET Ha BOIPOCHI CIyLIaTeNeH, OABOIUT UTOT, JaeT METOJNUYECKUE YKa3aHHUs K CAMOCTOATENILHON padoTe,
KOMMEHTHUPYET MpeylaraeMylo JIMTeparypy. 3aKaHIUBaTh JEKLUUIO HY)KHO KOHCTPYKTUBHO IO COCPIKAHUIO U TOJIOKUTENILHO O
SMOLHMOHAIBHOMY HacTporo. OOyuwaromuecs [JODKHBI YHTH 3aWHTEPECOBAHHBIMH, 3aWHTPUTOBAHHBIMHU, IKEJIAIOIIUMH

0IIpo0OBAaTh 3aBTPA XK€ MPEJUIOKEHHUS JIEKTOPA, a TAKKE B XOPOLIEM HACTPOCHHU U aKTUBHOM TOHYCE.

11.2. Meroauueckue yka3aHust il 00y4YaroIIUXCsl MO BBITOJIHEHHUIO JTa00PaTOPHBIX padoT.

B xozne BRIOMHEHHS Ta00paTOPHBIX paboT 00yUaroMmuiics JOKEH YIIyOUTh U 3aKPeNUTh 3HAHMUS, TPAKTUIECKIE HABBIKH, OBIIAJICTh
COBPEMEHHON METOJMKOW K TEXHUKOH OKCIIEPUMEHTa B COOTBETCTBHH C KBaIM()UKAIIMOHHOW XapaKTEPHCTHKOW O0ydaromerocs.
Beimonaenne 1abopaTopHBIX paboOT COCTOMT U3 SKCHEPUMEHTATbHO-NPAKTHIECKOH, PacueTHO-aHAIMTHIECKOH YacTed M KOHTPOIBHBIX
MEpPOTPHUITHH.

Bemonsenne 1ab0paTopHBIX paboT oOydaromuMcs SBISETCS HEOTHEMIIEMOH YacThi0 H3ydEeHHs IMCLHILTHHBI, ONpeneiseMoin
Y4EeOHBIM TIIIAHOM, H OTHOCHTCS K CpeJICTBaM, 00eCIeUHBAIOIINM PEIICHUE CIEAYIOIINX OCHOBHBIX 3a/1a4 00yJaroIIerocs:

- IpHOOpeTeHNe HaBBIKOB HCCIIEIOBAHMS MIPOIIECCOB, SBICHUH M 0OBEKTOB, H3yJaeMbIX B paMKaX JAaHHOH JAMCIMIUINHEI;
- 3aKpeIJIeHHE, Pa3BUTHE U JICTAIN3ALUs TEOPETUYECKUX 3HAHUI, OTyYEHHBIX Ha JIEKIUAX;

- TIOJTy4YeHre HOBOH HH(OPMAIMH 10 H3y9aeMOH TUCIUIIINHE;

- IpHOOpeTeHne HaBBIKOB CAMOCTOATENFHON paboTHI ¢ TaO0PaTOPHBIM 000PYIOBAaHHEM H IIPHOOpaMHU.

Bemonaenue oOydaromuMcs 1abopaTopHbIX paboT HE B TOITHOM 00bEMe MOXKET IPUBECTH K OHIDKEHHIO OLEHKH 33 AUCIHILIHHY 13-
32 HU3KOTO YPOBHS OCBOCHUS KOMIICTECHIIUH:

- BBINONHEHHE MeHee 75% 11abopaTopHBIX padoT - MOHMKEHHE MAaKCUMAIbHON OLeHKH Ha 1 6am;
- BeIonHeHne MeHee 50% 11abopaTopHBIX padoT - MOHMKEHIE MAaKCHMAIbHON OIIEHKH Ha 2 6aia;
- HEBBINOIHEHNE Ta00PaTOPHEIX PabOT - MOHIDKEHNE MaKCUMAIIbHOH OLIEHKH Ha 3 Oaiia.

3ananue 1 TpeOOBAHUS K IIPOBEICHHIO Ta0OPAaTOPHBIX PadoT.
3ananus 1 TpeOOBaHMUS K JaOOPAaTOPHBIM paboTaM pa3menieHs! B JInanom kabuHere I'YAII B pasnene QuCIUIUTHHBL.

Crpykrypa u popma otdeTa 0 1abopaTopHOii padoTe.

Otyer o 1abopaTtopHOi paboTe cuaercs B 2IeKTpoHHOM Buze (zokymeHT Word, nokyment PDF) uepes Jlnunsiii kadbuner ['VAIL Otuer k
11ab0paTOPHOIT paboTe COAEPIKUT CIISIYIOIINE IEMEHTHI:

- THUTYJBHBIN JIUCT C HA3BaHUEM JUCLIUIUINHBI, HOMEPOM M Ha3BaHHMEM JIabOpaTOPHOI paboThI;
- [IeJIN 1 331a4M paboTHl;

- IprOOPBI;

- 3aJ]aHHeE;

- X0JI paboTHI (IIPH HEOOXOTUMOCTH;

- MaTeMaTu4yecKas MOJEN. ;

- KOHTPOJIbHBIE ITPUMEPHI (IIPH HEOOXOAUMOCTH);

- BBIBOJIBI;

- CIIUCOK HCIOIb30BaHHBIX HCTOYHHKOB (IIpU HEOOXOAUMOCTH).

TpeGoBaHust kK 0pOPMIICHHUIO OTHETA O Ta0OPaTOPHOi paboTe.

- O6mue TpeGoBaHU U PEKOMEH/IAIMH 110 BBINOIHEHHIO MMCHMEHHBIX paboT : Metoxudeckue ykazanus / C.-Iletep6. roc. yH-T
aspoxocM. mpudopocTpoenus ; cocT. A. A. Copokun. - CII6. : U3n-o I'VAIL 2017. - 32 c.

- O6mue TpeGOBaHUS U PEKOMEHIAMU 110 BBIIOJIHEHUIO MUCbMEHHBIX padOT : METOAUYECKUE YKA3aHUS (C UMEHEHUAMU Om
09.01.2019) [OnexrpoHHsIil pecypc] / WBanropoackuit ¢punmman C.-Iletep6. Toc. yH-T a’spokocM. MpHOOPOCTpoeHHs ; cocT. A. A.

CopoxkuH. - VBanropon : 2019. - 37 c. URL: http://ifguap.ru/rp/ReportsFormattingRules.pdf, JInunsiii kabuner I'VAIT

11.3. Meroauueckue yka3aHust Juisi 00y4YaroIuXcst O MPOXOKICHHIO CAMOCTOSITEIIBHON paOOTBHI.

B X071€ BBINOIHEHUST CaMOCTOSTEIBHOW pabOoThl, 00YYaIONIMICS BBITOIHAET PadOTy MO 3aaHHUIO U TPH METOAUYCCKOM PYKOBOACTBE
npernogasareis, Ho 6e3 ero HeMOCPEACTBEHHOTO yJIacTHSI.

Jist 0Oyuaromuxcst o 3a04HOM (popMe 00yUeHHUsI, CaMOCTOsTEIbHAs pa0d0Ta MOXKET BKIIFOYATh B Ce0s1 KOHTPOJIbHYIO padoTy.

B mporiecce BBIMOJIHEHHS CaMOCTOSTEIBHOW PabOThI, y 00ydaromerocss GopMUpPYyeTCs Lenecoodpa3Hoe MIaHupoBaHUE pabodero
BPEMCHHU, KOTOPOEC MO3BOISIET UM pPa3sBUBATh YMCHHUA U HABBIKM B YCBOCHHH M CHUCTEMaTHU3allUN npno6peTaeMle 3HaHHﬁ, O6CCHC‘II/IB36T
BBICOKHH YPOBEHb YCIEBAEMOCTH B IIEPUOT 06quHI/I$[, TIOMOTacT IMOJYYUTh HABBIKH ITOBBIILICHUA npod)eccnonanbnoro YPOBHA.

MeTonuuecKHMH MaTepralaMi, HAPABIISIOMIMME CAMOCTOSITEIBHYIO Pab0Ty 00YYAIOIIHXCS SIBIISIOTCS:

- y4eOHO-METOANYESCKHUI MaTepHa MO JUCIUTLTHHE.

11.4. Metoau4yeckue yka3aHus s 00y4aromuXCs 0 MPOXOKICHHIO KOHCYJIBTAlUH.

Mo u3yyaeMoil TUCIMIUTHHE TPOBOISATCS CIIETYIOIINE BHIbI KOHCYIBTAIHA:
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- Koncynsranus nepes 3K3aMEHOM - IPOBOJUTCS C LIEIIbIO:
° YTOUHEHHS OPraHU3alHOHHBIX MOMEHTOB;
° CUCTeMaTHU3alluu 3HaHU;
° OTBETHI HA BOIIPOCHI, BHI3BIBAIOIIUE TPYIHOCTHU IIPU MIOATOTOBKE K DK3aMEHY.
Koucynbranus nuMeer GpopMy JIEKIUH, II0CIe KOTOPOi NPernoaaBaTellb 0TBEYaeT Ha BOIPOCH! 00yUaIOIUXCsl WIN B BULIE
Oecenpl B hopme "oTBeT-BOIpOC".
- Koncynsranus co caaboycreBaronuMy 00y4arolUMUCS - IpeAHa3HAuCHA [
° JIMKBUJALUH IPOOEIIOB NP U3yUCHUH AUCIUILIHHBL;
° Pa3bACHEHUs CIIOPHBIX BOIPOCOB U BOIPOCOB, HAHOOJIEE CIOKHBIX JUIS U3yUYEHHUS;
° 3aKpeIUIeHNs IPOIICHHOTO MaTepraa;
° JIMKBUJALUH aKaJeMHUECKUX 3a/{0/DKEHHOCTEH.
IIpoBoauTCs perymnspHO CoracHo rpaduKy KOHCYIbTalui npenoaasareis (He pexe 1 pa3a B 2 Hegenn).
- KoHcynbranus o npoeKTHOH U Hay4HO-HCCIIeI0BATeIbCKOM NeATeIbHOCTH 00yYaOIUXCs - IPOBOMUTCS C LIENBIO:
° pacIIMpeHHs Hay4YHOTo Kpyro3opa o0y4aronuxcs;
° PacCMOTPEHUsI BOIIPOCOB, HE BKJIIOYECHHBIX B IIPOrPaMMy W3y4aeMON JUCIUILINHEI;
° yDIyOJIeHHOTO U3y4YeHHUs MaTepualia Kypca;
° IOMOIIY 00YYaOIUMCS B IIOATOTOBKE HayUHBIX CTaTel U JOKJIAJOB HA KOH(EPEHIINY;
° HIOJITOTOBKH B Y4aCTHIO B KOHKYPCaX M OJIUMITHAJIAX.
ITpoBoauTCA PEryIIpHO COIIACHO IpaduKy KOHCYIBTAIMH MpEnojaBaTelsi WM MO YCTHOW JOTOBOPEHHOCTH MEXIY

06y‘-IaIOIJ.lI/IMC$I 1 IPEeTo/IaBaTeICM.

11.5. Meroauueckue yka3aHusi Uil 00y4YaroIUXCsl [0 MPOXOMKICHHUIO TEKYIIEro KOHTPOJIS YCIIEBAGMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH TPEIyCMaTpUBACT KOHTPOJIb KayecTBa 3HAHWH OOYyYaIOIIMXCS, OCYIISCTBISIEMOTO B TEUYCHHE
CeMecCTpa ¢ LEeNbI0 OLCHWBAHUS XO/a OCBOCHHS AMCUMIUIHHBL HeBbimonHeHne TpeOOBaHWII WM MX YacTH 1O MPOXOXKICHHIO TEKYIIETO
KOHTPOJIS yCIIEBaeMOCTH P YCIICITHOM MTPOXOXKICHUH IIPOMEXKYTOYHOI aTTeCTallui MOXKET IPUBECTH K TIOHMKEHAIO HTOTOBOM OLICHKH.

Bo03MOXHBIE METOIBI TEKYIIETO KOHTPOJISL:

- YCTHBII ONPOC Ha 3aHATHSAX;

- CHCTeMaTH4ecKas IPOBepKa BHINOIHECHNS HHINBUIYAIBHBIX U TOMAIIHUX 3aIaHHI;
- 3aI0HTa OTYETOB IO J]AOOPATOPHEIM paboTaM;

- TIPOBENICHUE KOHTPOJIBHBIX PaboT;

- TECTHPOBAHNE;

- KOHTPOJIb CAMOCTOSTENILHBIX PadoT;

- TIPOBEJICHUE KOHTPOJIBHBIX PaboT;

- JIOKJIa]] Ha HAyYHOU KOH(EPCHIINY;

- HaITMCaHUue Haquoﬁ CTaTbHu.

11.6. Metoauueckue yka3aHus A 00y4aromuxcs M0 IPOXOXKICHHIO TeCTUPOBAHHUS.

Hcnonb30BaHUE TECTOBBIX 3aJaHHK BO3MOXHO KakK IPH TEKYIIEeM KOHTPOJIC, TaK U MPU MPOBEICHUU IPOMEXYTOUHOI aTTecTaluy.
TecTbl MOTYT IPOBOIUTHLCS KaK B MUCHMEHHOH (popMe, TaK U C UCIIOIb30BAHIEM IEKTPOHHBIX CPEICTB 00yUCHUS.

MOXHO BBIIEIUTH OCHOBHBIE YPOBHH TECTa, B KOTOPHIX IPOBEpKa BO3PACTACT OT KOHTPOIS 3HAHUM (MHIUKATOP JOCTIKCHUS
KOMIICTEHIIUH - "3HaTh'") 10 MPUMEHEHHs HaBBIKOB IIPU PEIICHUH TUIIOBBIX M HETUIIOBBIX 3a/a4 ((MHAUKATOPH! HJOCTIDKCHUS] KOMIIETCHIINY -
"ymets" 1 "BIaneTh"):

- IlepBelit ypoBEHD - y3HaBaHHE PaHEE U3YYEHHOI'O MaTepuana;

- BTopoii ypoBeHb - pelpOAyKTUBHBIN - B 33IlaHUSAX HE COACPIKUTCS MaTepuaja A OTBETA MM )K€ €r0 U3BJICUeHUE TpeOyeT He
TONBKO 3aIIOMUHAHMS MaTepuala, HO U €ro HOHUMAaHU (IOACTAaHOBKA, KOHCTPYKTHBHBIH TECT, THIIOBAs 3a1a4a);

- Tpetuil ypoBeHb - HETUIOBBIE 3a/la4M MOBBIIICHHOH CIOKHOCTH, IJISI KOTOPBIX TpedyeTcs caMOCTOATEIbHOE HAXOXKACHUE
METOZIOB PEILCHUS;

- CMeIIaHHBI - HCIONB30BAaHHME 3JIEMEHTOB BCEX TPeX YPOBHEH JUIA IPOBEPKH PA3HBIX HHAUKATOPOB JIOCTHXKEHHS
KOMITETEHIIU .

Kpurtepun omeHku TecToBbIX pabor Gasupyrorcst Ha 100-0ampHoli mixane comtacHo MJIO I'VAIL. CMK 2.77 "Ilonoxenue o
MOZYIBbHO-PEHTHHIOBOIl CHCTEME OIICHKH KadecTBa y4eOHOH pabortel cryaeHToB B I'YAII" (momycTMMO NpHMEHEHHE JH000ro
KOJIMYECTBEHHOTO MOKA3aTelIsl OLICHKH ¢ MpUBeeHUEM ero K 100-IpoLeHTHOH 1IKae):

- MeHee 55 - "He 3auTeHo" WK "HeyJ0BIeTBOPUTENHLHO" (2);
- 0T 55 10 69 - "3autreHo" nnu "ynoBnerBoputensHo" (3);
- ot 70 no 84 - "3ayreHo" nnu "xopouro" (4);

- ot 85 1o 100 - "3auteno" wnu "oTauuHo" (5).
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11.7. Metonudeckue ykazaHus Julsl 00ydJaloIIHXCst 0 TPOXOXKICHNIO TPOMEKYTOUHOH aTTeCTaIliH.
IMpomexyTodHasi aTTecTalys OOyYalOIIMXCS HPETyCMaTpPHBAaeT OLEHWBAHHWE IPOMEXYTOUHBIX M OKOHYATENBHBIX PEe3YIbTaToB
o0ydenns o aucuumuinae. OHa BKIIOYaeT B ceOst:

- 9k3aMeH — ()opMa OILEHKH 3HAHMH, MONyYEeHHBIX OOyJalomMMCsl B IpoIecce M3YYeHUs BCeil MUCIMIUIMHBI WM €€ YacTH,
HaBBIKOB CaMOCTOSATEIEHOH PaboTHI, CHOCOOHOCTH NPUMEHATh MX JUIS PEIIeHHs NMPaKTHYECKHX 3agad. DK3aMeH, KaK IPaBHIIO,
MPOBOAMUTCS B IEpPUOI HK3aMEHAIMOHHOM cecCMM M 3aBeplliaeTcss aTTeCTallMOHHOM OLeHKod "ommmuHo", "Xopomo",
"'yIOBJIETBOPUTENBHO", "HEYOBIETBOPUTEILHO" .

- mudepeHIPOBaHHbIN 3a4eT — 3TO (opMa OLEHKH 3HAHMH, NMOIYYEHHBIX 00ydalomUMCcs IPU U3YYCHHN JUCHUIUINHBL, IPH
BBITIOJTHEHHH KYPCOBBIX POEKTOB, KypCOBBIX PabOT, HayYHO-UCCIIEOBATENILCKUX Pab0T U MPOXOXKACHNH MPAKTHK C aTTeCTAlMOHHON
oleHKoit "oTauyHo", "Xxopo11o", "y1oBIeTBOPUTENbHO", "HEYIOBIETBOPUTEIBHO" .

DK3aMeH MPOBOJUTCS B OAHOM U3 CIEAYIOMHX (OopM:

- B YCTHO} (popMe B BHIe OTBETA HA BOIPOCHI IK3aMEHAIIMOHHOTO OmieTa

- B IUCBMEHHOH (hopMe B BHJE TecTa

- C IpUMEHHEM CpeacTB AeKTpoHHoro oOyuenus (LMS I'VAIT)

B ciydae IuCTaHIMOHHON (OPMBI IPOMENKYTOUHOW aTTECTAlMH, 3K3aMEH HPOBOJHUTCS B BHJIE TECTa C IIPUMEHEHHEM CPEICTB
3IIEKTPOHHOTO 00yYeHHSI.
JunddepeHunpoBaHHBbIi 3a4€T IPOBOAUTCS B OJHOU U3 cieayromux Gopm:

- B IMCbMEHHOHU (hopMe B BHJE TecTa

- C IPUMEHHEM CpeaCTB AeKTpoHHoro oOyuenus (LMS I'VAIT)

B ciydae QuCTaHIMOHHON (OPMBI IPOMEKYTOUHOH arTectannd, AUQGEepeHIHPOBaHHBIH 3adeT NPOBOAUTCS B BUJE TecTa C

IIPUMEHEHUEM CPEACTB JJIEKTPOHHOI'O 06y'{eH1/1$[.
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JIucT BHeceHUs U3MeHeHuil B padouyio nporpaMmy JUCUMILTAHBI

JlaTa BHeceHHsI

. JlaTta u Ne
H3MEHeHHH 1
i . . NMPOTOKOJIa
JOTNOJIHEHU . Copaepsxanue U3MEHEHUIi U JONOJHEHUI
3aceJaHusA
Hoanucy BHecwiero
kadeapol

H3MCHCHUSA
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