MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.03.01 AnepHas 3HepreTuka u Temjiogpu3nka
HaumeHoBaHune o0pa3oBaTejbHOI mporpaMMel: TepMosiiepHbIe PeaKTOPhI M IVIa3MEeHHbIC YCTAHOBKH
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBbI ®U3UKU ITJIABMBbBI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbLHBIX OTHOIIEHUIi

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemectp - 77,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHnas padora
JdomalnnHee 3a1aHne

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

Mopanes W.A.

WaentnuraTtop

R92¢85401-MoralevlA-fe727cd?

N.A. Moparnes

COI'ZTACOBAHO:

PykoBoauTens oOpa3zoBaTeabHOM
IPOrPaMMBI

S e

Ml

MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

Nenos A.B.

Waentnouratop

R72c90f41-DedovAV-d71cc7f4

A.B. Jlenos

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

R

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

Oenoe A.B.

WaeHtTndukaTop

R72c90f41-DedovAV-d71lcc/f4

A.B. Jlenos




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leab ocBoeHUs1 AUCHUILINHBI: L[enbi0 0CBOEHUS AUCIMITIMHBI ABIISETCS U3YYE€HHUE OCHOB (PU3UKHU
IUIa3Mbl HA YPOBHE OCHOBHBIX IIOXOJIOB M IOHSATUM, C LIE€JIbI0 HCIOJB30BAaHUS IOJYyYEHHBIX 3HAHUN B
Hay4yHOI paboTe, a TaKXkKe NMPU U3yUYEeHUU JaJbHEHIINX TUCIUIUINH.
3agauu AMCHMIIMHBI
- OcBoeHue pyHIaMEHTAIBHBIX TOHATUN (PU3UKH I1JIa3MbI, OCHOBHBIX MOJX0JI0B K €€ OMUCaHUIO;
- [IpnoOpeTeHne HaBBIKOB OLIEHKH OCHOBHBIX IIapaMEeTPOB ILIa3Mbl, COOTHECEHUSI 3HAUEHUN
napaMeTpoB ¢ TPeOOBaHUAMHU KOHKPETHBIX MPUKIIAIHBIX 33/1a4.

dopmupyembie y 00y4aronierocs KOMneTeHIUH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Kon n HanmeHoBaHue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s
KOMIIeTeHMH HHAUKATOPA 1O0CTHKEHMSI
KOMIIeTeHIINH

I1K-4 Cnioco6en npuanmath | MJ1-4nk-4 Bmaneer Mmeromamu 3HaTb:

y4acTHE B pacuerax TEOPETUYECKOTO ONMCAHUS - MCXaHU3MBI PACTIDOCTPAHCHUA 1
XapAaKTEPUCTHUK MPOLIECCOB, | IMJIA3Mbl U HABBIKAMH pacyeTa 3aTyXaHusl BOJIH U KoJieOaHuii B
[IPOTEKAIOIIUX B IJIA3MEHHBIX NTApaMETPOB NJTa3MCHHBIX Cpeaax;

KOHKPETHBIX TEXHUYECKUX MPUMEHHUTEIBHO K pa3inuHbiv | - OCHOBHBIC IIOAXOIBL K OITMCAHMIO TIa3MBbI
YCTPOMCTBAX U anmaparax MPUPOAHBIM U TEXHUYECKUM A TIJIa3MOJMHAMUKH.

SHEPreTUYECKOro cUCcTEMaM

000pyI0BaHus, IIEPHBIX U YMETB:!

MJIa3MEHHBIX YCTAHOBOK - BBIIIOJHATH OLICHKY ITapaMETPOB

KoJieOaTeNbHbIX IPOLIECCOB B IUIA3ME;

- OIICHUBATh MMapaMeTpbl Iper(HOBBIX
JBHKEHHUH 4aCTULl B ITOJIEBBIX
KOH(HUTypausx YCTAaHOBOK IS
yAEpKaHUs IUIa3Mbl, & TAK)KE ITapaMeTpbl
penaKcalyy YacTUIl B CTOJIKHOBEHUSX;

- BBINIOJIHATD OLICHKH KIIFOUEBBIX
IIJJA3MEHHBIX IaPAMETPOB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHoHaIbHOM  00pa3oBaTeIbHOM MporpaMme
TepmosinepHble peakTopbl M IUIa3MeHHble ycTaHoBKM (manee — OIIOII), HanpaBieHHs MOATOTOBKU
14.03.01 Snepnast sHepreTvka W TeIulOo(U3MKa, YpPOBEHb OOpa3oBaHMs: BbICIIee OOpa3oBaHUE -
OakanaBpuar.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh O0IYI0 (PU3UKY B 00bEME: OCHOBBI AIEKTPOTUHAMUKN,MEXaHUKH, MEXaHUKHU KUKOCTH U
rasa, TEpMOJIMHAMMKHN

- 3HaTh OCHOBBI BEKTOPHOT'0 aHaJIn3a U U PepeHInaTbHbBIX YPAaBHEHUH B YaCTHBIX IPOU3BOIHBIX

- YMETb JIeaTh OIIEHKU MapaMeTpOB TeX MM UHBIX CUCTEM, MOJIb3YACh KypcoM o01ien pusuku

- YMETh pemiaTh GU3NYECKre 331a41 B IOCTAaHOBKE, TpeOyIoIIel MPUMEHEHUsI MaTeMaTHYECKOTO
anmnapara BEKTOPHOTO aHaiu3a U AU QepeHnanbHbIX YpaBHEHUN B YACTHBIX MTPOU3BOTHBIX

Pe3ynbraThl 00y4eHus, MOTydYeHHbIE IPU OCBOCHUH JUCLUILIMHBI, HEOOXOAUMBI ITPU BBITOJIHEHUH
BBIMTYCKHOMN KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A ceMecT aTTeCTalluu
/M pe /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [Tna3ma: ocHOBHBIE 27 7 8 - 8 - - - - - 11 - Iloozomogka pacuemnpix 3adanuii: 3aganus
TIOHSATHUS U OpPHEHTHPOBAHBI Ha PEIICHHS 33/1a4 10 pa3Aeity
XapaKTEepUCTUKHU. "IInazma: OCHOBHBIE MTOHITHS U
JIBu>xeHHe yacTul BO XapaKkTEepUCTUKHU. [|BUKeHHE YyacTull BO
BHEITHHUX MOJISX. BHELITHUX NOJIAX. YIIPYTrHUe CTOJIKHOBEHHS B
Ypyrue cToJIKHOBEHHUS riazme". CTyJeHTh He00X0MMO OBTOPUTH
B ITa3Me TEOPETHUYECKHUI MaTepHal, pa3o0paTh MPHUMEPEI
11 [Tra3ma: ocHOBHEIE 8 2 - 2 - - - - - 4 - pellleHNs] aHAIOTUYHBIX 3a/1a4. IPOBECTU
TIOHSTHS U pacdeTsl 10 BapHaHTy 3aAaHUs U CAETIATh
XapaKTePUCTUKH BBIBOJIBI. B kauecTBe 3a/jaHNs HCIIOJIB3YIOTCS
1.2 JIBMOKEHHE YacTHII BO 10 3 - 3 - - - - - 4 - caenytouire ynpaxsenus: 1. OueHursb
BHEITHHUX MOJISIX J1e0aeBCKyI0 9acTOTY, e0aeBCKUM paanyc,
1.3 | Yopyrue cTojKHOBEHUS 9 3 - 3 - - - - - 3 - uuciio vactuil B cepe [ebas 2. Ouenntsb

B I1J1a3M¢€

CKOPOCTHU TEIIOBOTO JABIDKEHHS YaCTHUI] B
mw1a3Me 3. OneHUTh napaMeTpsl TPAeKTOPHH
gactull B I1a3Me 4. OIeHnTs napaMeTp
3aMarHM49eHHOCTH 5. OLEHUTh CKOPOCTH
npeiida B cKpenieHHbIX ToIsIX, Apelida B
HEOJHOPOAHOM MAarHUTHOM HOJIE U MPOY.
Ilo020moeKa K KOHmMPOIbHOU padome:
W3zyyenne marepuanos no paszaeny [lnazma:
OCHOBHBIE ITOHATHS M XapaKTEPUCTUKH.
JIBIDKeHNE 4acTHIl BO BHEIIHUX ITOJISIX.
VYnpyrue cTOIKHOBEHUS B IIa3M€ U IIOATOTOBKA
K KOHTPOJIBHOI1 paboTe

Iodzomoeka Kk npakmuyecKum 3aHAMUAM:
Wzyuenne matepuana mo pasgeny "[lna3ma:
OCHOBHBIE MTOHSTHS U XapAKTEPUCTHUKH.
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ﬂBI/I)KeHI/Ie YacCTHUI BO BHCIIHUX ITOJIAX.
ynpyrne CTOJIKHOBEHHMS B IlJ1a3Me" IIOArOTOBKa
K BBIIOJIHCHHUIO 3aJJaHUN Ha MPAaKTUICCKUX
3aHATHAX

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO6.

[1], 5-22, 36-45
[3], 12-59,154-190
[4], 5-15 , 52-105

[5], 4-117
[6], 8-105

I'mapoauHamuyeckue
MOJICITH.
Koa¢ppuunents
nepeHoca B
3aMarHU4YeHHOH I1a3Me

27

11

2.1

OIHOKOMIIOHEHTHEIE
Moznend. MaraurtHas
THPOTHHAMHKA

14

2.2

JIByXKOMITOHEHTHBIE
MOJICITH.
KoaddummenTsr
nepeHoca B Iiasme

13

Ilodzomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUEHTUPOBAHBI HA PELICHUS] MUHHU3a/1a4 110
pazneny "l'uaponuHaMuvecKe MOJIEINH.
KoaddunneHTs IepeHoca B 3aMarHHueHHON
riazme". CTyJeHTh He00X0MMO OBTOPUTH
TEOPETHIECCKHUIA MaTepHa, pa3o0opaTs MPUMEpPHI
peIIeHIs aHAIOTUYHBIX 3a/1a9. IPOBECTH
pacueTsl 10 BapHaHTY 3aJaHUs U CIENaTh
BEIBOJBI. B KadecTBe 3a1aHU HCIOIB3YIOTCS
cienyromue yrnpaxaenus: OTeHUTh
MIPOBOIMMOCTH TUIa3MBbI IO 33JJaHHOM
TeMIlepaType U KOHIeHTpauu yactul] O1leHuTh
napameTp XoJuia U BKIIaJ XOJUIOBCKOTO TOKA
OICHUTD BIMSHHUE MATHUTHOTO MOJIS Ha

k03 dunreHT knaccuueckon 1uddysuu
Brruncnute MarautHoe unciio PeliHonbaca nis
IUTa3MBI COTHEYHOW KOPOHEI H CIETATh BBIBOJ O
JUTHHE KOHBEKIIUH IIOJIS1 B BHIOPOCE TUIA3MBI
CamocmosamensbHnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOTHUTEIBHOTO MaTepralia o pasaery
"T'uaponuHaMuuecKre MOAEIu.
KoaddunmenTs! neperoca B 3aMarHHIeHHON
wrazme"

Iloo2omoexa kK npakmuuecKum 3aHAMUAM:
M3yuenne marepuana o pasaeny
"T'uapoarHAMHUYIECKIIE MOJIEIH.
KoaddunmenTs! neperoca B 3aMarHIYeHHON
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ia3Me" MOArOTOBKA K BBIMOJIHCHHIO 3aJaHUI
HA MPAKTHYCCKUX 3aHITHIX

Ilo020mo6Ka K KOHMPOILHOU padome:
Wzydenne maTepHraoB Mo pa3uery
Iunponuaamudeckre moaenu. KoagoummeHTs!
IepeHoca B 3aMarHIYeHHOI I1a3Me U
MOJITOTOBKA K KOHTPOJIBHOI paboTe
Ilod2zomoeka domauinezo 3adanusn:
[ToxroToBka JoOMaITHeTo 3aaHUS HaIpaBIeHa
Ha OTPaOOTKy YMEHUI pelicHus
npodeccroHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"['unpoarHaMHYECKUE MOJIEIH.
KoaddunneHTs IepeHoca B 3aMarHHueHHON
mia3Me" Matepuaiy. JIOmONMHUTENBHO CTYACHTY
HEO0XOIUMO U3YyUUTh JUTEPATYPY U pa3oOparts
TIPUMEPHI BBITIOTHEHUS TOTOOHBIX 3aJaHHH.
[IpoBepka goMaIIHETo 3aJaHHs IPOBOIUTCS IO
MIpeCTaBICHHBIM TICEMEHHBIM paboTaMm.
Iloozomoeka K meKyuiemy KOHmMPOJIio:
[ToBTOpeHNe MaTepHuana 1mo pa3ney
"T'uaponnHaMHUYIECKHe MOJEIH.
KoadduuneHTsI epenoca B 3aMarHHueHHON
miazme"

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], 23-31
[4], 15-45

[5], 128-287, 297-334
[6], 20-27

BoJHEI B 1asme.
MeTo1BI BOJTHOBOM
JIMArHOCTHKY INIa3MBbl

27

11

3.1

Konebanus u BoaHEI B
wrazme. OCHOBHEIE
IIOHATUA

3.2

Bounnbl B Xx0101HOM
mIa3me

10

3.3

Bounnbl B Temioi

10

Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OPHUEHTUPOBAHBI HA PELICHUS] MUHHM3a/1a4 110
pazneny "Bomnbl B uiazme. MeToibl BOJTHOBOM
JIMArHOCTUKY Tu1a3mbl". CTyZIeHTBI HEOOX0 MO
MTOBTOPUTH TEOPETUIECKUIN MaTepuall,
pazo0paTh IpUMEPHI PEIICHUS AaHATIOTUIHBIX
3a/1a4. MPOBECTH PACUETHI IO BAPUAHTY 3aaHUS
M ClIeJIaTh BBIBOJBI. B KadecTBe 3agaHus
HCTIONB3YIOTCS CIEYIONIHE YIIPAKHCHHS:
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miasmMe

OLIEHUTH YaCTOTHI OTCEYKH BOJIH B IIIa3Me 0e3
MAarHuTHOro moyis ONEHUTh YaCTOThI OTCEUKHU U
pe3oHaHca JIsl BOJH B 3aMarHUYeHHOH T1a3Me
s RCP/LCP BostH Ouenuts Haber ¢a3bl B
IUTa3Me TP FCTIONB30BAaHUN IPOCBEYNBAIOIIETO
CBUY unTepdepomerpa ONEHUTE TTOBOPOT
BeKTopa nosipm3anuy npu dapageeBom
BpaImeHUH BEYUCIUTE TapaMeTph
MarHUTO3BYKOBBIX U HOHHO-3BYKOBEIX BOJIH B
IIa3me

IIoozomosKka K npaKkmuueckum 3auamusim:
W3yuenne maTepuana no paszaeny "BoaHsl B
mia3mMe. MeToabl BOJIHOBOM JHATHOCTHUKU
1a3Mbl" ITOATrOTOBKA K BBIIOJHEHHIO 3aJaHuiH
Ha MPAKTHYCCKUX 3AHITHUAX

Iloozomosxa Kk KOHmMPOIbHOIUL padome:
Wzydenne maTepuaioB 1o pasaerny BoiHs! B
m1a3Me. MeToapl BOJIHOBOH JHATrHOCTHUKHU
TUTa3MBI ¥ TIOJTOTOBKA K KOHTPOJIBHOH paboTe
H3yuenue mamepuanoe 1umepamypHsix
UCMOUHUKOB:

[1], 34-64
[3], 86-148
[4], 109-181
[5], 334-424
[6], 109-160

Kunernueckoe
OIMMCaHUeE IUIa3MBI

15

4.1

Kunernueckas TCOpUA
0ECCTOIKHOBUTEIHHOM
I1JIa3MBbI

4.2

VYpaBuenue bonpmana

Ilooz0mogka pacuemupix 3a0anuii: 3ananus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHN3a/1a4 110
pazneny "Kunernueckoe onucanue miasmsl".
CryneHTsl He0OXOMMO HOBTOPHTH
TEOpEeTHYECKUH MaTepHal, pa3o0paTh MPHUMEpEI
peLICHUs aHAJIOTUYHBIX 33/1a4. IPOBECTH
pacdeTsl 110 BapHaHTy 33aHUsI U CIEJaTh
BBIBOJIBI. B KadecTBe 3a/1aHUs HCHIOIB3YIOTCS
CIIEIYIONINE yIPaXKHeHUA: Brraucnenue
WHKpEeMeHTa 3aTyxaHus Jlanaay B ma3me
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: zyuenue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pasaerry
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"KHHEeTHYeCKOe ONUCAaHUE T11a3Mbl"
Iloozomogka K meKywemy KOHmMpOoJiio:
[ToBTOpEHUE MaTepHaa mo pasaeny
"Kunetnyeckoe onucaHue mia3Mol"
H3yuenue mamepuanos iumepamypHblx
UCHOYHUKOS:

[1], 31-36
[4], 185-285
[5], 344-258
[6], 218-266

HpI/ICTCHHLIe SABJICHUA B
w1asMme. 30HI0BEIE
METOAbI JUATHOCTUKHU

12

5.1

OOBeMHBI#T 3apsi B
UIa3Me U TeopHs 30H1a
Jlenrmropa

12

Ilodz0moeKa K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"[IpucTeHHbIE SBICHUSA B MIa3Me. 30HI0BBIE
METOIbI TUAarHOCTUKU"

Ilo020mo6Ka K npaKmuuecKum 3aHAmuiIm:
Wzyyenne matepuana no pazaeny "llpucrennsie
SIBIICHUS B TUIa3Me. 30HIOBBIE METOIBI
JUArHOCTHKHU"' TIOJTOTOBKA K BBHITIOJTHEHUIO
3aJaHUl Ha MPAKTUICCKUAX 3aHATUIX
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MUHU3a1a4 110
pazneny "[IpucTeHHbIe SIBICHUS B TIa3Me.
30H10BBIE METOIBI TUArHOCTHKH". CTYIEHTHI
HE00X0IUMO TTOBTOPUTH TEOPETUIECKUI
Marepuall, pa3odparh MpUMepbl PEIIeHHs
aHAJIOTHMYHBIX 33J]1a4. IPOBECTH PacyeThl 10
BapUaHTY 3aJ[aHusI U CJIeNIaTh BHIBOJBL. B
Ka4yeCTBE 3aJaHUS HCIIONB3YIOTCS CICAYIOIIHE
yHOpakHEeHUs: BBIYUCINTS HOHHBIA U
ANIEKTPOHHBIN TOKHM HACHIIICHHUS HA 30H]T
OrneHuTh YnCIieHHBIe K03 ummeHTs B BAX
BaKyyMHOTO JUOJa

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[2], 187-206

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

144.0

32

32

0.5

44

335

Hroro 3a cemectp

144.0

32

32

0.5

71.5




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. IThasma: ocHogHbie NOHAMUA U Xapakmepucmukuy. Jleudicenue yacmuy 60 BHEUIHUX NOJIAX.
Vnpyeue cmonknosenus 6 niasme

1.1. [Ina3ma: OCHOBHBIE TOHATHS U XapaKTEPUCTUKH

Beenenne. YpaBuenuss MakcBemia. Pacnpenenenus bonbiumvana um Makcsenna. Ilonstue
temneparypbl. [lonstue mnasmel. [lnasmennas uactota u nebaeBckuil pammyc. JleGaeBckoe
skpanupoBanue. [Inasmennsiii mapamerp. CriocoObl onuvcaHus Ia3Mbl. PaBHOBECHE MOHU3ALMK B
ma3me. Koncranra paBuoBecus. @opmyna Caxa..

1.2. JIBm>keHHME 4acTull BO BHEIIHUX MOJIAX

OnHouacTyHOE NpUOIKEeHKE. J|BHKEeHNEe YacTUI] B MarHUTHOM ToJie. JlapMopoBckwii paanyc
U LMKIOTPOHHAs yacToTa. Jpeldbl: B CKpeleHHBIX IMOJAX, B HEOJAHOPOJHOM MAarHUTHOM IIOJ€,
HEHTPOOEIKHBIN, B HEOTHOPOJHOM IEKTPHUECKOM ToJie. J[BI)KEHHE YacTHIl B TIEPEMEHHBIX MOJISX.
MarnutHoe 3epkano 1 MpoOKOTpOH. AradaTUYECKUI HarpeB M1a3Mbl MAarHUTHBIM T10JIEM..

1.3. Yopyrue CTOJTKHOBEHHS B T1a3Me

CronkHoBeHus. OcHOBHbIE NOHATHS. TpaHcnopTHOe ceueHue. CTONKHOBEHHME JJIEKTPOHOB C
HeliTpanamu. CTOJKHOBEHHME 3JIEKTPOHOB C HMOHAMU. TpaHCIOPTHOE CEYEHHE B KYJIOHOBCKUX
coynapenusix. KynoHoBckuil norapu¢m. Pemakcanus sHepruM U HMIY/Ibca B COYJapeHUsX.
Penakcanus myuka ¢ Oospliod M Majol sSHeprueil. BplpaBHUBaHME TeMIlEpaTyp pa3IU4HbIX
KOMIIOHEHT. [IpoBOAMMOCTh MJa3Mbl- MOJHOCTHIO HOHHM30BAaHHOM U  cIa00MOHM30BAHHOM.
Yo6eraromue 3J1eKTPOHBL..

2. Tuopoounamuuecxkue mooeau. Kospduyuenmol nepernoca 6 3amMacHU4eHHOU nadasme

2.1. OgHOKOMIIOHEHTHBIE MOIeNIU. MarHuTHasi THAPOAMHAMHUKA

[Tnasma kak >xuakocTb. CpaBHEHHME C OJHOYACTMYHBIM M KHHETHYECKHUM HPUOIMKEHHEM.
JuamarautHeiii apeiid. MI'J] npubnmxenue. MarHuTHoe U ra3oBoe JaBieHre. BMOp0OXKEHHOCTh U
Tuddy3us MarHuTHOrO Nojs. MarauutHoe uncno PeifHonbaca. CxxaTtue uia3Mbl ONepeK U BAOJb
CUJIOBBIX JIMHHM, TOKa3aTeNlb aquadaThl..

2.2. JIByxkoMnoHeHTHbIe Mosenn. KoadduineHTs nepenoca B miazme

JIByXKOMIIOHEHTHbIE M MHOTOKOMIIOHEHTHblE Mojenu.  [IpoBOAMMOCTE 3aMarHU4eHHOU
wia3Mbl. XosmoBckuit Tok. Jduddysus u npeiid. CoorHomenus OiHmITEHHA. AMOUNONsApHAs
muddy3us. Auddy3us B MarHUTHOM 1071€. J{naMarHuTHBIN (TpaaueHTHBINA) Aperd. AHU30TpOUS
npeiida u nup¢ysun B MarHUTHOM 1ojie. COOTHOLIEHHWE MeXIy T'HJIPOAMHAMHUYECKUM U
OJIHOYAaCTUYHBIM IPUOTHIKEHUEM. .

3. Boanwl 6 nnasme. Memoowvt 801106801 OUACHOCMUKIU NIA3MbL

3.1. Konebanus v BOJIHBI B Tu1azmMe. OCHOBHEBIE TOHATHS
OCHOBHbIE TIOHSITUS TEOPUU BOJIH, KOMIUIEKCHBIE aMIUIMTYJa M BOJIHOBOM BEKTOp. BbiBOA
ypaBHEHUH sl BOJIH B 3aMarHMYE€HHOH TIJIa3Me..

3.2. BonHbl B X0J10JHOM II1a3Me

Bonnbl B mitazme 0e3 MarHUTHOTO mojist. J{uanekTpuyeckas MpOHUIIAEMOCTD I1a3Mbl. MeTo bl
CBUY u na3epHoil AMarHOCTUKH.. BOJIHBI B X0JIOHOM TJIa3Me B MarHUTHOM IoJie. Ab(BEHOBCKUE
U MarHuTo3ByKOBble BOJIHBI. Bomubl Brone moms. LCP, RCP Bonnbl. Bonnbl momepek mods.
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OObIKHOBEHHAs! 1 HEOOBIKHOBEHHAs BOJIHBL. | mOpuaHbIe 4acToThl. Jlucnepcust BOJH B MarHUTHOM
ToJIE..

3.3. BoJsiHbI B TEIIOM IJ1a3Me

Bosubl B ropsiuedt miasme. 3ByK. MOHHBIM W 2JIEKTPOHHBIN 3BYK. [lucmnepcusi MOHHOTO M
AJIEKTPOHHOIO 3BYKa. BiusiHUE 3JIEKTPOH-UOHHBIX CTOJIKOHBEHUN HA 3aTyXxaHue BOJH.. OTpaxkeHue
BOJIHBI OT TpaHUlbl I1a3Mbl. CKHH-CIIOH: BBICOKOYACTOTHBIM, HU3KOYACTOTHBIM, aHOMAaJbHBIM.
HenuneliHoe B3aMMOAEHCTBHE BOJIHBI C JJIEKTPOHAMHU. BBICOKOYATOTHOE AABICHHUE M CKATUE
IJ1a3Mbl U3JTYYEHHUEM..

4. Kunemuueckoe onucanue niasmbl

4.1. Kunetndeckasi Teopusi 0€CCTOIKHOBUTEIILHOM TTa3Mbl

@yHKIMS pacripenencHuss U €€ MOMEHThl. YpaBHeHus bonbimvana u BiacoBa. 3aryxanue
Jlannay.

4.2. YpaBHenue bonbpiimMana
CaoiicTBa uHTErpaia cToiakHoBeHui. [IpoBOIMMOCTh M1a3Mbl B KHHETUYECKOM HPUOIMKEHUH.

5. Ilpucmennvie senrenus 6 niazme. 30H008ble Memoodvl OUAZHOCMUKU

5.1. OO6beMHBIH 3aps B IJIa3Me B TEOpHs 30H1a JIeHrMropa
[Tnockuit quon. Cnoit o0bemHuoro0 3apsiaa. Teopus 3oH1a JIeHrMIopa.

3.3. Tembl NpPaKTHYECKUX 3AaHATHI
1. [IpuMeHeHne TeOpUr OJUHOYHOTO 30H/1a;
. [IpuMeHeHre KHHETHYECKON TEOPUHU BOJIH;
. BonHb! B m1a3mMe 06€3 MarauTHOTO MOJIS;
. OCHOBHBIE TTapaMETPBHI IJ1a3MBbl;
. Apeti¢d gacTuil B MAarHUTHOM TOJIE;
. Ucnionp30BaHMe NIBYXKOMITIOHEHTHBIX MOJEIIEH I1a3Mbl;
. KynmoHOBCKHE CTOJNIKHOBEHUS B ILIA3ME;
. JIBM>KeHHE YacTUIl B MATHUTHOM I10JIC;
. BBognoe 3ansTe. OCHOBBI AJIEKTPOIMHAMUKY U TEPMOIUHAMHUKHY. ;
10. BonHbl B 11a3Me B IPUCYTCTBUM MarHUTHOTO TOJIsl. AHH30Tpomnus U dapaaeeBCcKoe
BpanieHue. MarHuTHbIN 3BYK;
11. MarauTHast TMIpOIMHAMMKA;
12. PaBHOBECHE MOHU3AIMH B IJ1a3MeE;
13. BoaHBI B TEIION MjIa3Me- OCHOBHEIC OLICHKH.

O 01O L B~ Wi

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

1. OOGcyxnenne warepualioB Tmo Keiicam pasnena "Ilmasma: OCHOBHBIE TOHSATUS U
XapaKTepI/ICTI/IKI/I. JIBI/I)KCHI/IC JaCTULl BO BHCIIHHUX IIOJIAX. anyrne CTOJIKHOBCHUA B
mrazme"
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2. OOcyxneHue MaTepuaJioB 10 Keiicam pazzgena "T'maponmHaMHuYecKHUe MOMECIH.
Koaddurmentsr nepenoca B 3aMarHndeHHOM TU1azme"

3. OOcyxaenue marepualioB mo Keiicam pazzaena "BomHbel B 1uiazme. MeToabl BOTHOBOU

UArHOCTHUKU IIa3MBI"

OO6cyxeHre MaTepualoB Mo Keiicam pasaena "KuHnetudeckoe onucanue mia3mbl”

OO6cyxnenue MarepuajioB 1o Keidcam paszena "[IpucreHHble SBICHHS B IUTa3Me.

30H/10BbIE METO/IbI IMATHOCTUKH"

ok

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/ieJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTUCIUIUTUHBEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Konbr
COOTBETCTBUU C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKAaTOPOB 1.3.1)
1]12]|3[4]5
3HaTh:
OCHOBHBIE ITOAXObI K ONMCAHUIO TUIA3MBbl U VT-Ariics + KonTponbhas padota/CTOIKHOBEHUS.
TJ1a3MOAMHAMUKH [M'uapoanHaMmyeckoe npuOIMKeHIE
MEXaHU3MbI PaCIPOCTPAHEHNS 1 3aTYXaHHA BOJH U VT-Ariics + KonTponbnas pabora/Kone6anus v BOJIHBI B
KoJieOaHUH B TJIA3MEHHBIX CpeJiax IJ1a3Me
Ymern:
BBIIIOJIHATH OLIEHKHU KIIFOUEBBIX IJIA3MEHHBIX [TApaMETPOB Jomamrnee 3ananue/Cnaya nepBoit 4acTu
N1-4mk-4 + | + JIOMAaIITHEro 3aJanusi. J[BukeHue yacTuil BO
BHEIIHUX NOJIAX. [ 'MIpoIMHaMuKa 11a3Mbl
OIICHUBATH MapaMeTpbl APEHU(POBBIX IBUKEHUN YACTHI] B KonTponbras pabora//BrkeHre 9acTuIl B
TMOJIEBBIX KOH(UTYpAIHIX YCTAHOBOK TSl yAep>KaHUs VT-Ariic4 + AIEKTPUUYECKOM M MAarHUTHOM ITOJISIX
IJIa3Mbl, a TAK)KE MAPAMETPhI peJaKcallid YaCTHI] B
CTOJIKHOBEHUSIX
BBITIOJHATH OLIEHKY MTapaMeTpoB Koyie0aTeNIbHbIX JomamHee 3ananne/Craya BTOpol 4acTu
MPOLIECCOB B IJIa3MeE N -4nik-4 + | + | + | nomamHero 3a1anus. BonHbl B 1azme.
Kunernueckoe onucanue mia3mbl
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. JIBr>KeHHe 4acTHIl B JJIEKTPHUUECKOM U MarHUTHOM ToJisix (KoHTponbHas paboTa)
2. Konebanus u BoaHbI B riazme (KortponsHas padoTa)
3. CronkHoBenus. ['unpoaunnamudeckoe npudmxenne (Kontponpnas pabota)

Dopma peanmzanuu: [IpoBepka 3aganus
1. Cnagya BTOpO¥ 4acTu JOMaIIHero 3a1anus. BomHsl B mna3me. KuneTndeckoe onvcanue
mia3mMel (JlomamHee 3aganue)
2. Cnava repBoii 4aCTH JJOMAIITHETO 3aaHus. [[BUKCHIE YaCTHIl BO BHEITHUX TIOJISX.
['mnponvuamuka miasmel (JlomaiiHee 3agaHue)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE

Oxzamen (Cemecmp Ne7)
OrneHka BBICTaBISIETCS HA OCHOBAHUHU JK3aMEHa U PE3yJIbTaTOB MPOMEKYTOUYHBIX KOHTPOJBHBIX
MEPOIIPUATHH.

B nunnoMm BeICTaBIsIETCS OICHKA 32 7 CECMCCTP.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kynbirun, B. M. Hauana ¢usuku minasmsl : Yue6Hoe nocodue o kypey "®dusuka miazmer”
HanpasieHus "Texnudeckas ¢pusuka" / B. M. Kynbiruna, Mock. suepr. ua-t (MOU TVY). — M. :
N3n-Bo MDU, 2003. — 107 c. — ISBN 5-7046-0972-4.;

2. Paiizep, 1O. I1. ®usuka razosoro pazpsna / lO. I1. Paiizep. — 3-e uzn., nepepad. u gom. —
Honronpyansii : Matemnekt, 2009. — 736 c. — ISBN 978-591559-019-8.;

3. Yen, @. Beenenue B pu3uKy mia3msl : mep. ¢ anri. / @. Yen. — M. : Mup, 1987. —-398 c.;

4. ®pank-Kamenenxuit, J[. A. Jlekiuu o ¢pusuke mia3Mel : yueoHoe nocooue / JI. A. @pank-
Kamenenkwii. — 3-e uza. — Jonronpyanstit : Matemnext, 2008. — 280 c. — (PustexoBcKuit
yuebnuk). — ISBN 978-5-91559-002-0.;

5. Tpy6nukos, b. A. Teopus mia3msl : YueOHOe ocoOue 11 By30B IO HAPaBJICHUIO U
crenranbHOCTH ' @u3uka mnasmel" / b. A. TpyOorukos. — M. : DHeproatomus3aat, 1996. — 464 c. —
ISBN 5-283-04018-6 : 20000.00.;

6. 1. A. ®pank-Kamenenkwuii- "Jlekunn nmo ¢pusuke miazmel”, (U3a. 2-e), U3gatenbcTBo:
"Atomuznat", Mocksa, 1968 - (288 c.)
https://biblioclub.ru/index.php?page=book&id=492313.
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5.2 JIuneH3noHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;
4. Buneoxondepenuuu (Maiiua, Coepmkas, BK u np);

5. Acrobat Reader.

5.3 UnTepHeT-pecypchl, BKJIKOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/
4. baza nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITVIMHBI

Tun noMeleHus

Homep ayauropun,
HaHMeHOBaHHe

OcHameHnue

Y4eOHble ayIuTOpUN
JUTSI TIPOBEICHUS
JIEKIIMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIS

A-110,
BreraucnurenpHas
nabopaTopus

CTOJI IIPENO0IaBaTelisl, CTOJI KOMIIbIOTEPHBIH,
CTYyJ, 1OCKa NHTCPAKTHBHAsA, KOMIIbIOTCPHAA
CeThb ¢ BbIXOJ0M B lIHTEpHET,
MYJIbTUMEIUINHBINA TPOEKTOP, YKa3Ka Ja3epHas,
MHOTO(YHKIIMOHAIBHBIN LIEHTP, CEPBED,
KOMIIBIOTEp NEPCOHAIbHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHHS

Y4eOHble ayIuTOpUN
JUTSI TIPOBEICHUS
MPAKTUYECKHUX 3aHATUH,
KP u KII

A-110,
BreraucnurenpHas
nabopaTopus

CTOJI IIPENO0IaBaTelisl, CTOJI KOMIIbIOTEPHBIH,
CTYyJ, JOCKa MHTCPpAKTHBHAsA, KOMIIbIOTCPHAA
CEeTh C BBIXOJIOM B MHTEpHET,
MYJIbTUMEAUNHBIN TPOEKTOP, YKa3Ka Jla3epHas,
MHOTO(QYHKIIMOHAIBHBIN LIEHTP, CEPBED,
KOMIIBIOTEp MEPCOHAIBHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHHUS

Y4eOHble ayiuTopun
U1 IPOBEIEHUS
IIPOMEKYTOUHON

aTTecTalluu

A-110,
BrruucnurensHas
naboparopus

CTOJI MIPEMNO0/IaBaTesl, CTOJI KOMIBIOTEPHBIH,
CTYJ, 1OCKa MHTEPAKTUBHAs, KOMIIbIOTEPHAs
CeTh C BbIXOZIOM B MIHTEpHET,
MYJIBTUMENUMHBIN IPOEKTOP, YKa3Ka JIa3epHas,
MHOTO(YHKIIMOHAJIbHBINA LIEHTP, CEPBEP,
KOMIIbIOTEP MEePCOHANIBHBIN, TPUHTEP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHMS

ITomentenus mis
CaMOCTOSITEIILHON
paboThI

A-110,
BrraucnurenpHas
naboparopus

CTOJI IPENOAaBaTENs, CTOJ KOMIIbIOTEPHBIN,
CTYJ, JOCKa UHTCPpAKTHBHAsA, KOMIIBIOTCPHAA
CETh C BBIXOJOM B MHTEpHET,
MYJIbTUMEAUNHBIN TPOEKTOP, YKa3Ka Jla3epHas,
MHOTO(YHKITMOHATILHBIN IIEHTP, CEpBEp,
KOMIIBIOTEP MEPCOHATIBHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBAHHUS

ITomemenus s
KOHCYJIbTUPOBaHUsA

A-208,
[IpenonaBaTenbckas

Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
CTON, mKad ISt TOKYMEHTOB, KOMIIBIOTEpHAS
CETh C BBIXOJAOM B I/IHTepHeT, KOJIOHKH,
KOMIIBIOTEP MEePCOHATBLHBIN, TPUHTED
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IMomemenus mia
XpaHEHUs
obopynoBaHus U
y4eOHOr0 MHBEHTapPs

A-025, KnamoBka
71a00paTOPHOTO
o0opyoBaHUs

cTeIuIax, 000pyI0BaHNE CIICUAIN3UPOBAHHOE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OcCHOBBI (PUBHUKH TUTA3MBI

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 JIBwkeHHE 4acTHIl B JIEKTPUIECKOM U MarHUTHOM moJisix (KoHTponbHast pabora)

KM-2 CronkaoBenus. ' mapoauaamuueckoe npudnmxenne (Kontponbaas padbota)

KM-3 Cpaua nepBoii 4acTH IOMANIHEro 3aaHus. J|BUKEHNE YaCTHIl BO BHEIITHUX ITOJISIX.
IMuapoaunamuka mna3mel (JlomarHee 3aganue)

KM-4 Konebanus u BoaHsl B riazme (KonTtponsHas padota)

KM-5 Cphada BTOpOii 4acTH ToMalrHero 3aganus. BomHsl B m1a3me. KuneTndeckoe onrcaHue mia3Mbl
(lomanrHee 3amanue)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Munexc KM- | KM- | KM- | KM- | KM-
Howmep Pasznen nucruninHel KM: 1 2 3 4 0
pasjena Henens 4 8 10 12 16
KM:
[Tna3ma: OCHOBHBIE TIOHATHS U XapaKTCPUCTUKH.
1 JIBM>KEHME 4acTHUIl BO BHEIIHUX MOJSX. YIIPyrue
CTOJIKHOBEHUS B IUIa3Me
11 IIna3ma: OCHOBHBIE TIOHATHUS U XapAaKTEPUCTUKHU + +
1.2 JIBMKEHHE YacTHIl BO BHEIITHUX IMOJISIX + +
1.3 VYrpyrue CTOJIKHOBEHUS B IJIa3Me + +
2 ['unponunamudeckue moaenu. Kosdduuments
MepeHoca B 3aMarHMYCHHOMN TJIa3Me
21 OIHOKOMITOHEHTHEIE MOIEIN. MarHuTHast + +
' TUAPOJMHAMUKA
29 JIByxkommnoHeHTHbIe Mozenu. KoadduimeHTo + +
' IIEPEHOCA B IIa3Me
3 Bomnnsl B mna3mMe. MeToabl BOTHOBOM JUArHOCTHUKU
IUIa3MBI
3.1 Komnebauns u BonHbI B ruiazMe. OCHOBHBIE TOHSITHS + +
3.2 BonHbBI B X0101HOM I1a3Me + +
3.3 BonHel B Temion miazme + +
4 Kunetnueckoe onucaHue mia3Mbl
4.1 Kunerndeckas Teopusi 0€CCTOTKHOBUTEIBHOM TJIa3MbI +
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4.2

VYpaBuenue bonbumana +
5 [IpucTeHHbIe sIBIEHUSA B IJ1a3M€. 30HI0BBIE METO/IbI
JIMarHOCTHKU
51 OObeMHBII 3apsi B IJIa3Me U TeOpus 30HAa +
' Jlenrmiopa
Bec KM, %: | 20 20 20 20 20
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