MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.03.01 SinepHas 3Hepreruka u Temiopuzuka
HaumeHnoBaHune o6pa3oBaTebHOI mporpaMMel: TepMmosinepHbie peakTopbl M I1a3MeHHbIE YCTAHOBKH
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBbI ®U3UKU ITJIABMBbBI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

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;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Mopanes W.A.
[IpenomaBaTelib Maerauarop R92c85401-MoraleviA-fe727cd7 N.A. Moparnes
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

PyKOBOI[HTeHL o Bnageney, Jenos A.B.

O6pa3OBaTeHBHOI/I HpOI‘paMMbI WUaeHTudMKaTOp R72c90f41-DedovAV-d71cc7f4 A_B, IIGI[OB

(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka
MIOJITIHUCH)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Nenos A.B.

Waentuduratop

R72c90f41-DedovAV-d71cc7f4

A.B. Jlenos

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



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 U3YUYECHUU JaTbHEHIINX AUCHUIUIMH
3agauu AMCHMIIMHBI
- OcBoeHue QpyHIaMEHTAIBHBIX TOHATUN (DU3HUKH IJIA3MbI, OCHOBHBIX ITOJXO0JIOB K €€ OMUCaHUIO;
- [IpnoOpeTeHne HaBBIKOB OLIEHKH OCHOBHBIX IIapaMEeTPOB ILIa3Mbl, COOTHECEHUSI 3HAUEHUN
napaMeTpoB ¢ TPeOOBaHUAMHU KOHKPETHBIX MPUKIIAIHBIX 33/1a4.

dopmupyembie y 00ydaronierocs KOMNneTeHIHH 1 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-5 Cnioco6en npuanmars | MJ1-4nk-s Bmaneer merogamu 3HaTb:

ydacTue B pacyeTax TEOPETUYECKOIO OMUCAHUS - OCHOBHBIC OJXOMRI K OMMMCAHHIO ILTa3MBI
XapaKTePUCTHK IPOIECCOB, | IIa3Mbl M HaBbIKaMH pacyera | ¥ TIA3MOJMHAMUKH,

IIPOTEKAIOIIUX B IUTA3MEHHBIX I1APAMETPOB - MEXaHW3MBI PAaCIIPOCTPAHCHHA H
KOHKDETHBIX TCXHHYECKHX | MIPHMCHHTENBHO K pasaudHbIM | 33TYXAHHA BOJIH M KOICOaHHI B
YCTPOMCTBAX W amnmaparax IIPUPOJHBIM U TEXHHYECKUM I7Ta3MCHHBIX CpEliax.

JHEPreTHYEeCcKOro cucreMam

000pyI0BaHus, IIEPHBIX U YMETB.

[T1a3MEHHBIX YCTAHOBOK - BBITIOJIHATH OLIEHKU KITFOUEBBIX

IIJIa3MEHHBIX [1apaMETPOB;

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

- BBINIOJIHATB OLIEHKY I1apaMETPOB
KoJIe0aTeNbHbIX IIPOLIECCOB B IIA3ME.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTelbHON Mporpamme
TepMosiiepHbie peakTopbl M Maa3MeHHble ycTaHOBkHM (manmee — OIIOII), nampaBieHHs MOATOTOBKH
14.03.01 Snmepnas »HepreTMka W TemIo(MU3MKa, YPOBEHb OO0pa3oBaHHUA: BBHICIIEE O0Opa3oBaHUE -
OakanaBpuar.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

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

- 3HaTh OCHOBBI BEKTOPHOT'0 aHAIN3a U MU depeHInaTbHBIX YPaBHEHHH B YaCTHBIX MPOU3BOIHBIX

- YMETb JIeaTh OIIEHKU MapaMeTPOB T€X WJIM UHBIX CUCTEM, MOJIb3YACh KypcoM o01ien hpu3nku

- YMETh pemiaTh GU3NYECKre 331a41 B IOCTAaHOBKE, TpeOyIoIIel MPUMEHEHUsI MaTeMaTHYECKOTO
anmapara BEKTOPHOTO aHalln3a U AU depeHnaibHbIX YpaBHEHUH B YaCTHBIX MPOU3BOIHBIX

Pe3ynbraThl 00y4eHus1, MOTydYeHHbIE P OCBOCHUH TUCIMITIMHBI, HEOOXOIUMBI IPU BBITOJTHEHUN
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 POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A aTTeCTalluu
o KIIP 'K HKKIT | TK CeMeCTpe /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [Tna3ma: ocHOBHBIE 27 7 8 - 8 - - - - - 11 - Ilodzomogka pacuemusix 3adanuii: 3a1aHus
TIOHSATHUS U OpPHEHTHPOBAHBI Ha PEIICHHS 33/1a4 10 pa3Aeity
XapaKTEepUCTUKHU. "[Ina3ma: OCHOBHBIE MOHSTHUS U
JIBu>xeHHe yacTul BO XapaKkTEepUCTUKHU. [|BUKeHHE YyacTull BO
BHEITHHUX MOJISX. BHELITHUX NOJIAX. YIIPYTrHUe CTOJIKHOBEHHS B
Ypyrue cToJIKHOBEHHUS tiazme". CTyJeHTbl HEOOXOJMMO MOBTOPHUTb
B IJIa3Me TEOPETHIECCKHUIA MaTepHa, pa3o0opaTs MPUMEpPHI
11 [Tra3ma: ocHOBHEIE 8 2 - 2 - - - - - 4 - pellleHNs] aHAIOTUYHBIX 3a/1a4. IPOBECTU
TIOHATHUS U pacueTsl 10 BapHaHTY 3aJaHUs U CIENaTh
XapaKTePUCTHKH BEIBOJIBI. B KadecTBe 3a1aHUS HCIOIB3YIOTCS
1.2 JIBMOKEHHE YacTHII BO 10 3 - 3 - - - - - 4 - caenytouire ynpaxsenus: 1. OueHursb
BHEITHUX MOJISIX ne0aeBCKYI0 4acToTy, NebaeBCKUil 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 1a3me 4. OIeHnTh napamerp
3aMarHM49eHHOCTH 5. OLEHUTh CKOPOCTH
npeiida B cKpenieHHbIX ToIsIX, Apelida B
HEOJHOPOAHOM MAarHUTHOM IIOJIE M TIPOH.
Ilo020moeKa K KOHmMPOIbHOU padome:
W3zyyenne marepuanos no paszaeny [lnazma:
OCHOBHBIE ITOHATHS M XapaKTEPUCTUKH.
JIBIDKeHNE 4acTHIl BO BHEIIHUX ITOJISIX.
VYnpyrue cTOIKHOBEHUS B IIa3Me U IIOATOTOBKA
K KOHTPOJIBHOI1 paboTe

Iodzomoeka Kk npakmuyecKum 3aHAMUAM:
Wzyuenne maTepuana mo paszgeny "[lna3ma:
OCHOBHBIE ITOHATHS M XapaKTEPUCTHKH.
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ﬂBI/I)KeHI/Ie YacCTHUI BO BHCIIHUX ITOJIAX.
ynpyrne CTOJIKHOBEHHMS B IlJ1a3Me" IIOArOTOBKa
K BBIIOJIHECHUIO 3aJJaHUH Ha MPAaKTUICCKUX
3aHATHAX

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO6.

[1], 5-22, 36-45
[3], 12-59,154-190
[6], 8-105

I'mnponunammuueckue
MOJIEJIH.
Koa¢ppuunents
nepeHoca B
3aMarHM4eHHOM IIa3Me

27

11

2.1

OIHOKOMIIOHEHTHEIE
mojenu. MarautHas
THIPOJMHAMUKA

14

2.2

JIByXKOMIIOHEHTHBIE
MOJIENH.
KoadpdpuumenTs
HepeHoca B IIa3Me

13

Tloozomoexa pacuemnvix 3a0anuii: 3a1aHus
OPHUEHTUPOBAHBI HA PELICHUS] MUHHU3a/1a4 110
pazneny "T'uaponnHaMuvecKue MOJIEINH.
KoaddunueHTsI Ieperoca B 3aMarHHueHHON
tiazme". CTyJeHTbl HEOOXOJMMO MOBTOPHUTb
TEOPETUYECKUI MaTepuall, pa3o0paTh IPUMEPHI
pelIeHNs aHATIOTHYHBIX 3aJ1a4. IPOBECTH
pacueTsl 10 BapHAHTY 3aJaHUs U CIIENaTh
BEIBOJBI. B KadecTBe 3a1aHUS HCIIOIB3YIOTCS
cienyromue yrnpaxaerus: OTeHUTh
MIPOBOIUMOCTH TUIa3MEI 10 3aJaHHOI
TeMIepaType U KOHICHTpanuu YacTull OTIeHUTh
napametp XoJuia U BKIIaJ XOJUIOBCKOTO TOKA
OLeHuTh BIUSHUE MAarHUTHOTO TIOJIS Ha

k03 dunreHT knaccuueckon 1uddysun
Brruucnute MarautHoe uncio PeliHonbca qis
J1a3MbI COJIHEYHON KOPOHBI U CAENATh BBIBOJ] O
JUTMHE KOHBEKIIWH TI0JIS B BEIOPOCE MIa3MbI
CamocmosamensbHnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"T'uapoauHaMuuecKre MOAEIH.
KoaddunmeHTs mepenoca B 3aMarHu4eHHOM
miasme"

Ilo020moeka K nPAKMUYECKUM 3AHAMUAM:
M3yuenne marepuana o pasaeny
"T'uaponrHaAMHUYIECKHE MOJEIH.
KoaddunmenTs! neperoca B 3aMarHIIeHHON
ma3Me" MOATOTOBKA K BBHITOJHEHUIO 38 JaHI
Ha MPAKTHYCCKUX 3AHITHAX




Ilo020mo6Ka K KOHMPOILHOU padome:
W3yueHune MaTepHaoB Mo pas3ueity
T'unponunamudeckue Moaenu. KosdpummeHTs
MepeHoca B 3aMarHMYeHHOH T1a3Me U
MOJITOTOBKA K KOHTPOJIBHOI paboTe
Ilod20moeka domauinezo 3adanusn:
[MoxroToBka goOMaITHeTo 3aaHUS HalpaBIeHa
Ha OTpabOTKy YMEHUI pemeHus
npodeccHOHANBHBIX 3aa4. JlomaniHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3Y4YEHHOMY B paszelie
"T'uaponnHaMuYIecKre MOJEIH.
KoaddunueHTh IepeHoca B 3aMarHHueHHON
mia3Me" Matepuaiy. JIOmONMHUTENBHO CTYACHTY
HEO0OX0AMMO M3YYHUTh JINTEPATyPY U pazo0paTh
IIPUMEPHI BBITIOIHEHUS TOTOOHBIX 3aJaHUH.
[IpoBepka goMaIIHETO 3aJaHHS IPOBOIUTCS IO
MIPeCTaBICHHBIM MTUCHBMEHHBIM pa0oTaM.
Iloozomoeka K meKyuiemy KOHmMPOJIio:
[ToBTOpeHne MaTepHuana 1mo pa3naey
"T'uapoauHaMuyuecKue MOAEIH.
KoaddummeHTs mepeHoca B 3aMarHM4eHHOM
miazme"

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], 23-31
[6], 20-27

Bonnsl B mma3zme.
MeToabI BOJIHOBOI
JIMarHOCTHKH ILIa3MBI

27

11

3.1

Konebanust v BOJIHEI B
mi1a3me. OCHOBHBIE
TIOHATHUSA

3.2

BoJHBI B X010 1HOH
miasme

10

3.3

BosHe! B Tennoit
miasme

10

Iloozomoska pacuemmnoix 3ad0anui: 3ananus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
pazneny "Boanbl B i1azme. MeToibl BOTHOBOM
UArHOCTHUKH 11a3Mbl”. CTyJeHTH HE00X0IUMO
MTOBTOPUTH TEOPETHICCKIIA MaTepHal,
pa3o0path MpUMEPHI PEHICHUS AaHATOTUYHBIX
3a/1a4. MPOBECTU PACUYETHI IO BAPUAHTY 3aJJaHUS
M ClIeJIaTh BBIBOJBI. B KauecTBe 3agaHus
HCTIONTB3YIOTCS CIETYIONIHNE YIIPAKHCHHS:
O1IeHNUTh YaCTOTHI OTCEYKH BOJIH B IjIa3Me 0e3
MarauTHOro 1ot OLEHNTh YaCTOTEI OTCEYKH U
pe3oHaHca [Tl BOJH B 3aMarHWYeHHOH TIa3Me
s RCP/LCP BostH Ouenuts Haber (asbl B
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J1a3Me MpU UCTIOIb30BaHUU MPOCBEUYHMBAIOILIETO
CBUY untepdepomerpa OLEHUTH TOBOPOT
BeKTopa noJisspu3anuu npu dapaneeBom
BpameHNH BEYUCTUTE TapaMeTph
MarHUTO3BYKOBBIX W HIOHHO-3BYKOBEIX BOJIH B
Ia3Me

Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTepuana mo paszaeny "BomHs B
m1asMe. MeTozipl BOJTHOBON AMArHOCTUKH
IJ1a3Mbl" TIOJTOTOBKA K BBIMIOJIHEHUIO 3aaHUM
Ha MPaKTUYCCKUX 3aHATUAX

Ilod20moeKa K KOHMPOIbHOU padome:
W3ydyenue MaTepuaioB 1o pasneiay Bonssl B
m1azMe. MeToibl BOTHOBOW AHMAarHOCTUKH
IJ1a3MBbl U TIOJITOTOBKA K KOHTPOJIBHOM paboTe
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], 34-64
[3], 86-148
[6], 109-160

Kunerngeckoe
OIMMCaHMUE TUIa3MBbI

15

4.1

Kunernueckas teopust
6eCcCTOIKHOBUTENFHON
TLTa3MBbI

4.2

YpaBuenue bonbimana

Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OPHUEHTUPOBAHBI HA PEIICHUS] MUHHU3a/1a4 110
pazneny "Kunernueckoe onucaHue mia3mbl".
CryneHTsl He00XOAUMO MTOBTOPUTH
TEOPETUYECKUI MaTepuall, pa3o0paTh IPUMEPHI
pelIeHNsT aHATOTHYHBIX 3a]1a4. TPOBECTH
pacyeTsl Mo BapHaHTy 33/IaHUs U C/IeNaTh
BEIBOJIBI. B KadecTBe 3a1aHUs HCIOIB3YIOTCS
CIIeIYIONINE YIIPaKHeHHU: BrraucneHne
WHKpEeMeHTa 3aTyxaHus JlaHaay B ruia3me
Camocmoamesibnoe usyuenue
meopemuuecko20 mamepuana: zyueHue
JIOTIOJTHUTEIBHOTO MaTepralia o pasaery
"KnHeTHYeCKOe ONuCcaHue aa3mMbl"
Iloozomoeka Kk mekywemy KOHmMpOio:
IToBTOpEeHue MaTepuana no pasaeny
"KnHeTHYEeCKO€e ONUCaHue Iaa3Mbl"
H3yuenue mamepuanog 1umepamypHvix
UCMOUHUKOB:




[1], 31-36
[6], 218-266

IIpucteHHble sIBICHUS B
w1asMe. 30HI0BEIE
METOIBI TUarHOCTUKH

12

5.1

OOBeMHEII 3apsia B
IUTa3Me U TeOpHs 30HIa
Jlenrmropa

12

Ilo0z0mogKa K meKyuiemy KOHmpoiio:
[ToBTOpEeHUe MaTepHuaa Mo pasaety
"[IpucTeHHBIC SBICHUS B IIa3Me. 30HI0BBIE
METOJIBI TUAarHOCTHKN"

Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne matepuana mo pasgeny "[IpucreHHbIe
SIBIICHUS B TUTa3Me. 30HIOBBIE METOIBI
JUATHOCTHKHU"' TIOJTOTOBKA K BHITTOJHEHUIO
33}13.HHI>1 Ha MPaKTUYCCKUX 3aHATUAX
Ilodzomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHbI Ha PCIICHUA MUHU3ada4 110
pazneny "[IpucTeHHbIe SIBICHUS B TJIa3Me.
30HA0BBIE METO/IBI TUArHOCTUKH". CTyAE€HTHI
HE00XOIUMO TTOBTOPUTH TCOPCTUUCCKUIA
MaTepHal, pa3o0paTh MPUMEPHI PEIICHUSI
aHAJIOTUYHBIX 3a/1a9. TIPOBECTH PaCUETHI 10
BapHWaHTY 3aIaHUS U CHETATh BEIBOABL. B
Ka4yeCcTBE 3aJaHUS HCIIONB3YIOTCS CICAYIOIIHE
yHOpakHEeHUs: BBIYHUCINTS HOHHBINA U
3J'IeKTpOHHbIﬁ TOKH HACBIIICHUA HA 30H]
Onenuts unciennsie koddduuuents: B BAX
BaKyyMHOTO JHO/1a

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[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

2

05

775

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMM 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas
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. Juddysus u apeiid. CoorHomenus OiHmTeliHa. AMOUNoIspHas
muddy3us. Auddy3us B MarHUTHOM 1oje. JuaMarHuTHBIN (TpaaueHTHBIN) apeiid. AHU30Tponms
npeiida u nup¢ysun B MarHUTHOM 1ojie. COOTHOLIEHHWE MeXIy T'HJIPOAMHAMHUYECKUM U
OJIHOYAaCTUYHBIM IPUOTHIKEHUEM. .

3. Boanwl 6 naazme. Memoowi 601H080U OUACHOCMUKU NIA3Mbl

3.1. Konebanus v BOJIHBI B Tu1azMe. OCHOBHBIE TIOHATHSA
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.



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. BBogHoe 3anatre. OCHOBBI 3JIEKTPOIMHAMHUKN U TEPMOJIMHAMUKH. ;
. OcHOBHBIE TapaMeTPhI TUIa3MBbl;
. PaBHOBecue MoHM3a1MH B IJ1a3Me;
. JIBM>KEHME 4acTULl B MArHUTHOM I10JI€;
. Apeti¢d gacTuil B MAarHUTHOM TOJIE;
. KynoHoBckure CTOJIKHOBEHUS B IIA3ME;
. MarHuTHas ruipoJMHaMHKa;
. Mcnionb30BaHne ABYXKOMIIOHEHTHBIX MOJIEJIEH I1a3MBl;
. Bonsbl B tu1a3me 6€3 MarHUTHOTO TOJIS;
10. BonHbl B 11a3mMe B IPUCYTCTBUM MAarHUTHOTO TOJIs. AHU30TpOnus U (apageeBckoe
BpanieHue. MarHuTHbIN 3BYK;
11. IlpuMeHeHnEe KHHETUYECKON TEOPUH BOJIH;
12. TlpuMeHeHue TeOpUH OIMHOYHOTO 30H/1a;
13. BosHBI B TEIUIOM IU1a3Me- OCHOBHBIE OLIEHKHU.

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 CTOJIKHOBCHHUA 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 MaTepuaioB Mo Keiicam pazaena "KuHeTndeckoe onrMcaHue rmia3Mbl"

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

30H/10BbIE METO/IbI IMATHOCTUKH"

ok

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekTt/ pabota HE IPEIyCMOTPEHbI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIEeTEeHIIU

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:
MEXaHW3MbI PaCIpPOCTPAHEHNUS 1 3aTYXaHH BOJH U VT-Arics + KonTponbnas pabora/KoneGanus 1 BOJIHBI B
KoJieOaHUH B TJIA3MEHHBIX Cpeiax IJ1a3Me
OCHOBHBI€ MTOAXObI K ONKMCAHUIO TUIA3MBbl U VT-Arcs + KonTponbnas pabota/CTONIKHOBEHUS.
TJ1a3MOAMHAMUKH [M'uapoanHamMmyeckoe npuOIMKeHIE
Ymern:
BBITIOJTHSATH OLIEHKY MapaMeTpOB KOJIeOaTeIbHbBIX Homamnnee 3ananue/Cnaya BTOpOH 4acTu
IIPOLIECCOB B ILIa3Me N -4mk-5 + | + | + | tomamHero 3a1aHus. BosHbI B 1u1aszme.
Kunernueckoe onucanue mia3msl
OIICHUBATH MapaMeTpbl APEHU(POBBIX IBUKEHUN YACTHI] B KonTponbras pabora//lBrkeHne 4acTuIl B
TMOJIEBBIX KOH(UTYpAIHIX YCTAHOBOK TSl yAep>KaHUs VT-Arics + AIEKTPUUYECKOM M MAarHUTHOM ITOJISIX
IJIa3Mbl, a TAK)KE MAPAMETPhI peJaKcallid YaCTHI] B
CTOJIKHOBEHUSIX
BBITIOJIHATH OLIEHKH KJTFOUEBBIX IJIA3MEHHBIX MTAPaMETPOB Homamnee 3aganue/Crnaya nepBoit yactu
N/1-4nk-5 + | + JOMAIITHETO 3aJaHus. JBH)KEeHHEe YacTUI] BO
BHEIIHUX NOJISIX. [ MaApOAMHAMUKA T1J1a3Mbl
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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 JJIEKTPUUECKOM U MarHUTHOM noJisix (KonTponbhas 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)

bannpHO-peNTHHIOBask CTPYKTYypa AUCLUIUIMHBI ABIISIETCS PUIIOKEHUEM 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 CEMCCTD.

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

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kynbirun, B. M. Hauana ¢usuku miasmsl : YuebHoe nocodue mo kypcey "®dusnka mia3ms"
HanpasieHus "Texnudeckas ¢usuka" / B. M. Kynsirusa, Mock. suepr. ua-t (MOU TY) . — M. :
N3n-Bo MDU, 2003 . — 107 c. - ISBN 5-7046-0972-4 .;

2. Paiizep, 1O. I1. ®usuka razosoro pazpsna / 0. I1. Paiizep . — 3-e u3z., nepepad. u jom . —
Honronpyausti : Matemtekt, 2009 . — 736 c. - ISBN 978-591559-019-8 .;

3. Yen, @. Beenenue B pu3uky mia3msl : nep. ¢ aint. / @. Yen . — M. : Mup, 1987 . —398 c.;
4. ®pank-Kamenenxuit, J[. A. Jlekiuu o ¢pusuke mia3Mel : yueoHoe nocooue / JI. A. @pank-
Kamenenkwii . — 3-e uzn . — JJonronpynusiii : Uaremnekt, 2008 . — 280 c. — (DuzrexoBcKuit
yuebnukK) . - ISBN 978-5-91559-002-0 .,

5. Tpy6nukos, b. A. Teopus mia3msl : YueOHOe ocoOue 11 By30B IO HAPaBJICHUIO U
cnenuanbHocTH " ®@u3uka miasmel" / b. A. TpyOouukos . — M. : Dueproaromusnart, 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. Matlab;

5. Maiinn Buneokondepenuuu;

6. Acrobat Reader.

5.3 UaTepHeT-pecypcsl, BKJAIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKA OHJIAlNH" -

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

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHaeHue
HAaMMCHOBAHHUC
VY4eOHble ayuTopun A-110, CTOJI IIPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUIs IPOBEICHUS BoruncnurensHas CTYJ, JOCKa MHTEPAKTUBHAs, KOMIIbIOTEPHAs
JIEKLIMOHHBIX 3aHATHH U naboparopus CeTh C BbIXOJI0OM B MIHTEpHET,
TEKYIEro KOHTPOJIs MYJIbTUMENUMHBIN IPOEKTOP, YKa3Ka Jla3epHas,
MHOTO()YHKIIMOHAIIBHBIN LIEHTP, CEPBEP,
KOMIIbIOTEP NE€PCOHANIBHBIN, IPUHTEP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS
VY4eOHble aynuTopun A-110, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
JUIS IPOBEJICHUS BoruncnurensHas CTYJ, JOCKa MHTEPAKTUBHAs, KOMIIbIOTEPHAs
MPaKTUYECKUX 3aHATUH, naboparopus CeTh C BbIXOZIOM B MIHTEpHET,
KP u KII MYJIbTUMEIUMHBINA TPOEKTOP, YKa3Ka JIa3epHas,
MHOT0(YHKIIMOHAJIbHBIN LIEHTP, CEPBED,
KOMIIbIOTEP MEePCOHANIBHBIN, TPUHTEP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHUs
VY4eOHble ayIUTOPUH A-110, CTOJI MIPENOIaBaTENs, CTOJI KOMIIBIOTEPHBIH,
U1 IPOBEJICHUS BoruncnurensHas CTYJ, TOCKa MHTEPAKTUBHAs, KOMIIbIOTEPHAs
IIPOMEXYTOUYHON nabopaTopus CETh C BBIXOZOM B MIHTEpHET,
aTTecTaluu MYJIbTUMEAUNHBIN IPOEKTOP, YKa3Ka Ja3epHasd,
MHOTO()YHKIIMOHAJIbHBIN LIEHTP, CEpBeD,
KOMIIBIOTEP MEPCOHATIBHBIN, IPUHTEDP, HAOOPHI
JIEeMOHCTPAIIMOHHOT'O 000PYAOBaHUS
ITomemenus s A-110, CTOJI ITPENOIABATENISA, CTOJI KOMIIbIOTEPHBIH,
CaMOCTOSITENIbHOM BoruncnurensHas CTYJ, OCKa MHTEPAKTUBHAs, KOMIIbIOTEPHAs
paboThl nmabopaTopust CeTh C BbIX0J0M B MHTEpHET,
MYJIBTUMEIUIHBIN IPOEKTOP, YKa3Ka Ja3epHas,
MHOT0(YHKIIMOHAJIBHBIN LIEHTP, CEPBED,
KOMIIBIOTEP NEePCOHANIBHBIN, IPUHTEP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHUS
[Tomemenus ans A-208, Kpecio pabouee, paboyee MECTO COTPYAHUKA,
KOHCYJIbTUPOBaHUS [IpenogaBaTenbckast CTOJ, WKad ISl TOKYMEHTOB, KOMIIbIOTEpHAs

CCTh C BBIXOA0OM B I/IHTepHeT, KOJIOHKH,
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KOMIIBIOTEP NMEePCOHATIBHBIN, IPUHTED

ITomemenus s
XpaHeHUs
000pyI0BaHUS U
y4eOHOTr0 MHBEHTAPS

A-025, KnamoBka
J1a00paTOPHOTO
obopymoBaHus

CTCJLIIAaX, 060py;1013aH1/1e CIICIUAJIM3UPOBAHHOC
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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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