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

Hanpagsienne noaroroBku/cnenuanbHocts: 14.04.01 SinepHas 3vepreruka u Temiopuznka
HaumeHnoBanune o6pa3oBareibHOli nporpaMMmel: Tenstodgusznka u MoJiekynsapHas pusuka
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma 00yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
JUHAMUKA MHOI'O®A3HBIX CUCTEM

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.09.01.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

2 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

2 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

2 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

2 cemectp - 113,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;

MockgBa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu [na3koB B.B.
[IpenomaBaTelib Maerauarop R43380c76-GlazkovVV-e4c0a72rf B.B. I'nazkoB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney
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(mozmycs)

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»

CseneHva o snagensuye L3N M3K

Bnapeney

TepacumoBs 1.H.

Waentuduratop

Ra5495398-GerasimovDN-6b58615

(pacmudpoBKa MOAIHCH)

JI.H. I'epacumoB

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHHC)

(mozrucs)

(pacmudpoBKa HOIIHCH)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Leabp ocBoeHMs AMCHMILUIMHBI. HM3Y4YeHHE OCHOB pacueTa M aHaju3a I[apaMeTpoB TUHAMHUKU
MHOTO()a3HBIX CUCTEM B PaMKax Pa3IUYHBIX MOJENEH Ul MOCIEAYIOIIEro UCIOIb30BaHUs B pa3paboTKe
¥ KOHCTPYUPOBAHHUH SHEPTreTHUECKOro 000pyI0BaHuUs

33[[3‘11/1 AUCHHUIIIMHBI

- O3HaKOMJIEHHUE C Pa3IMYHBIMU MOJECIISIMU, IPUMEHSAEMBIMU [UIsl pacueTa ABH)KCHUS U
B3aUMO/ICHCTBUA ABYX- U MHOTO(a3HBIX CUCTEM.;

- I3y4eHne OCHOBHBIX YPAaBHEHHH U PACYETHBIX METOJUK, IPUMEHIEMBIX Ul pacyera
apaMeTpoB, XapaKTEPUIYIOIUX JABMKEHUS U B3aUMOJICHCTBUSA ABYX- U MHOTO(A3HBIX CUCTEM.;

- OBnageHue HanOoJee yAaYHbIMU METOJJUKAMH pacyeTa apaMeTpoB, XapaKTepU3YIOILUX
JBI)KEHUE U B3aUMOJICHCTBHE IBYX- K MHOTO(A3HBIX CUCTEM B 3JIEMEHTaX YHEPT€TUUECKOTO

000pyI0BaHUS. .

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-1 Crocoben
AHATM3UPOBATH U
MOJICJTUPOBATh (PU3UUYCCKUE
MIPOIIECCHI, UCTIOIh3YEeMbIC B
ATOMHOM 3HEPreTHKe

N/1-1nk-1 UmeeT HaBBIKK
MaTEMaTHYECKOTO OMMUCAHUS U
MOJICJTUPOBAHUS TIPOIIECCOB B
pabouux Teyax u 3JIEMEHTax
OHEPreTUYECKUX YCTAHOBOK

3HATH:
- pe3yJIbTaThl IKCIIEPUMEHTAIBHBIX U
YUCJIEHHBIX UCCIEN0BAHUI MIPOLIECCOB
TUJIPOAMHAMUKY NPU TEYEHUHU
MHOFO(i)aBHI)IX IIOTOKOB B KaHAJIAX.,

- — IPUHLIUN J€HCTBUS U YCTPOMCTBO
OCHOBHBIX ITPUOOPOB U YCTAHOBOK,
HIPUMEHSEMBIX IS OIIpEeIICHUS
napamMeTpoB MHOTO(a3HBIX TOTOKOB;;

- — METOABI PacUeTa U PaCUETHBIE
COOTHOMICHUSA JIs1 OCHOBHBIX IMapaMCETPOB,
XapaKTepU3YIOIUX TEUEHUE U TEIII000MEH
MHOFO(l)aSHI)IX IIOTOKOB B S9HCPTCTUICCKUX
YCTPOMCTBAX;;

- — MCTO/JbI pCHICHUA 3a1a4 JUHAMUKHA
MHOT0()a3HbIX CHCTEM;;

- — 00Js1acTH pallOHAILHOTO PUMEHEHUS
Y CUCTEMBI YPaBHEHU, pEIIaEMbIX AJIs
pa3IMYHbIX MoJienel IByX(pa3HbIX
CHUCTEM;.

YMETh:

- -y4acTBOBAaTh B MPOBEICHUNU
TEIUIO(PU3NUECKUX IKCIIEPUMEHTOB 110
M3YYEHHUIO MPOIIECCOB THAPOAMHAMUKHI
MHOT0()a3HbIX MTOTOKOB.;

- -OCYIIECTBIISATh IOUCK U aHAIU3UPOBATh
HAy4YHYI0 U HayYHO-TEXHUYECKYIO
nH(pOpPMALIKIO B TEKYIIEH HaydYHOU
nepuoauke u B MIHTEepHeT;;

- -UCIOJIb30BaTh CTaH/IaPTHHIE MPOTPaMMBbl
JUISl YUCJIEHHOTO MOJEIINPOBAHMUS
MIPOLIECCOB KUMIEHUS U TUHAMUKHU
MHOT0()a3HbIX OTOKOB.;




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

- — CaMOCTOSATEIBHO BHIOUPATH
aJIeKBaTHYIO 3aJjaue METO/IUKY pacueTa
TUIIOBBIX TPOIIECCOB TEIUIO U
MaccooOMeHa ¢ y4acTHeM MHOTO(]a3HbBIX
MIOTOKOB, OTPENEISTh
THAPOANMHAMHNYCCKUC PCIKUMBI TCUCHUA
MHOTO(a3HbIX TIOTOKOB B 3JIEMEHTaX
TEIIOOOMEHHBIX YCTPOUCTB;;

- — COCTaBJISITh MATEMaTHIECKOE OIMCAHUE
MpoueCcCoB ABUKXCHUSA U B3aHMOI[CﬁCTBH5[
MHOTO(a3HbIX Cpe/i IPUMEHHUTEIHHO K
TUIIOBBIM KOHCTPYKIHAM U pCKUMaM
paboThI SHEPTETUYECKOTO U
TEIII000MEHHOT'0 000PYI0BaHMUSI. .

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JluciyiuiiHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHAIBHOW 00pa3oBaTeNbHOM IpOrpaMMme
Tennodusuka u monekynspHas ¢usuka (nanee — OIIOII), nanpaBnenust noarotoku 14.04.01 Snepuas
PHEPTeTHKa U TEIT0(H3HKa, YPOBEeHb 00pa30BaHUs: BBICIIEE 00Opa30BaHHE - MarHCTPATypa.

baszupyercs Ha ypoBHE cpeiHETO 0011ero 00pa3oBaHMUsL.

P€3y.HBTaTI>I O6quHH$I, MMOJIYYCHHBIC TPpHU OCBOCHUHU JUCHUIIINHBI, HGO6XOI[I/IMI)I IIPpH BBIIIOJIHCHHUHN

BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Conepixanue U o0nacTu 14 2 2 - 4 - - - - - 8 - CamocmoamensHoe usyuenue
panroHaIbHOTO meopemuueckozo mamepuana: Visyaenue
MIPUMEHEHHS JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
Pa3IUYHBIX MOIENei H3yuenue mamepuanog iumepamypnolx
JBYX(a3HBIX CHCTEM. UCHIOUHUKOB:
11 1 MeToz KOHTPOJILHOM 14 2 - 4 - - - - - 8 - [1], 12-32
SIYCHKU, MOJICITb [3], 5-17
Ppa3nenabHOro TeYEHHS,
MOJEINb
B3aHMMONPOHHKAIOLIHX
KOHTHHYYMOB,
rOMOI'eHHasi MOJETb. 2
YpaBHeHus
COXpaHCHUA IJid
nByx(hasHbIx cpen. 3
YHuBepcallbHbIE
YCJIOBHSI COBMECTHOCTH.
CrierianbHBIe YCIIOBHS
COBMECTHOCTH B
3aj1a4ax
TeryIoMaccooOMeHa.
2 T'unpocratuka 18 4 - 4 - - - - - 10 - CamocmosmenbHoe uzyuenue
ra30KUAKOCTHBIX meopemuueckozo mamepuana: VIsydaenue
cucTeM JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
2.1 1 YpaBHeHue 18 4 - 4 - - - - - 10 - H3yuenue mamepuanos 1umepamypHslx
THAPOCTATHYECKOTO UCMOYHUKOG:
PaBHOBECHS. [1], 36-53
CMaynBaeMOCTb, [3], 18-23




KpaeBoH yroi.
®opmyna Jlannaca.
BricoTa mogbsema
JKUJIKOCTH B
Kanmmusipax. 2
OcecuMMeETpUYHBIE
PaBHOBECHBIE
MOBEPXHOCTH pa3fena:
0COOCHHOCTH
MaTeMaTHYECKOTO
OTHCaHMA 3aj1au C
MOJIOKUTEIbHBIMU U
OTpHLIATEIEHBIMU
neperpys3Kamu,
KAaueCTBEHHBIN aHAIN3
TUIOBBIX NPUKIAaTHBIX
3a1a4. 3 Pe3ynbTaThl
YHUCIEHHOTO PEIEHHS
YpaBHEHHUS
THIPOCTaTUIECKOTO
paBHOBECHS;
MaKCHUMaJIbHBIE
Y4acCTKH yCTOMYMBOCTHU
PaBHOBECHBIX
HIOBEPXHOCTEH paszena.
VYcnoBus oTpeiBa
Karenb U IMy3bIpbKOB C
IUIOCKOW IOBEPXHOCTH
U CO cpe3a KaluuIsipa B

THPOCTATHYECKOM
PUOIIHKSHUT
3 BounHbl Maoit 24 12 CamocmosmenbHoe uzyuenue
AMIUTATY/IbI HA meopemuueckozo mamepuana: Vizydcnue
MTOBEPXHOCTH JIOTIOJTHUTEIBHOTO MaTepraia o pas3aeny
KHIKOCTH H3yuenue mamepuanos iumepamypnsix
3.1 | 1 Knmaccuyeckue 3amauu 24 12 UCMOYHUKOB:
0 TMAPOJMHAMUYECKON [1], 54-75
YCTOWYHMBOCTH ILIOCKOM [2], 78-90
rpaHuIlpl pasjena ¢as. [3], 24-36
6




2 HeycToW4uBOCTD
I'enpmronsna.
HeycroitunBocTh
Teinopa. 3
[prnoxenns 3aga4 06
YCTOWYUBOCTH B
TEOPHH TETIO0OMEHa.

JBrKeHne TUCKPETHOU
YaCTHUIIBI B CILIOIIHOM
cpene

18

10

4.1

1 Kimaccuueckue 3amaqu
0 IBWXEHUH cepbl B
HacabHOMN KUIKOCTH.
IIpucoenunennas
Mmacca. 2 Crokca 00
obTekannu cdepbl
BSI3KOM JKHUJKOCTBIO. 3
KauecTBeHHBIC
3aKOHOMEPHOCTH
JIBHOKEHHS Ta30BBIX
Ty3BIPEKOB B
JKUJIKOCTH, CKOPOCTh
BCIUTBITHS TIPU
XapaKTEPHBIX peKUMAaX
obrekanus. 4
JBrxeHue Kamnesib B
MOTOKE Ta3a; CKOPOCTh
BUTAHUS; YCIOBUS
npobnenns. Kammm u
My3BIPEKH B
TypOYJIEHTHBIX TOTOKAX
Hecynier ¢asbl.

18

10

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO06.

[1], 82-94
[3], 42-53

OO0mrue
3aKOHOMEPHOCTH
CTEeKaHus
FpaBI/ITaHHOHHBIX
IJICHOK.

18

10

Camocmoamenbroe uzyueHue
meopemuuecKo2o mamepuajia. I/I3yquI/Ie
JONOJIHUTEIIbBHOTO MaTepuaia 1o pasaciy
H3yuenue mamepuanog 1umepamypHslix
UCMOUYHUKO06.

5.1

1 Kimaccuueckue 3agayu
0 JIBIKEHUU c(ephl B

18

10

[2], 121-140
[3], 37-41




HIEaTLHOMN KUIKOCTH.
[pucoemuueHHas
macca. 2 Crokca 00
oOTexaHUH Ceps
BSI3KOM XKUOKOCTBIO. 3
KauecTBeHnnbIe
3aKOHOMEPHOCTH
JIBHOKEHHMS Ta30BBIX
Ty3BIPEKOB B
JKUJIKOCTH, CKOPOCTh
BCIIJIBITHUA HpI/I
XapaKTePHBIX PEIKUMAX
obrexanus. 4
JBrxeHue Kamnesib B
MMOTOKE ra3a; CKOpOCTh
BUTAHUS; YCIOBUS
npobnenuns. Kammm n
Ty3BIPEKH B
TypOyYJIEHTHBIX TOTOKAX

Hecymel Qasbl.

6 Junamuka 18 10 Camocmoamenbvhoe uzyuenue
HEYCTaHOBHUBILIETOCS meopemuueckozo mamepuana: Izydenue
JIBHDKEHUSI TAPOBBIX JIOTIOJTHUTEIHHOTO MaTepraia 1o pa3aeny
My3bIpei B KUIKOCTH H3yuenue mamepuanos 1umepamypHslx

6.1 1 YpaBuenue Pasnes. 18 10 UCHOYHUKOB:
[Tone naBnenuii B [1], 110-129
[3], 54-71

JKUJIKOCTH.
KaBuranpnonHoe
CXJIOIIBIBAHHE Ta30BOM
noJioctu. 2 Poct
MApOBOT0 MY3HIPS B
00BEME KHIKOCTH:
aHaJU3 IpeIeIbHBIX
cxeMm, popmyna
Ilneccera-llBuka,
pemenne CKpuBEHa;
AHAJUTHYECKOE
penienne 111 006JacTH
HM3KUX JaBJICHUH. 3




Ycnosue oTpsiBa
MapoBBIX My3bIpel OT
TBEPJOU CTCHKHU.

KonuuectBeHHbIE
XapaKTEePUCTHKU
IBYX(a3HBIX TOTOKOB B
KaHaJax.

16

10

Camocmoamenvroe usyuenue

meopemuyueckoz0 mamepuana: VIzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zeiry
H3yuenue mamepuanog 1umepamypHbix

7.1

Pacxonnsle u
«UCTHHHBIEY
apoCoAePIKaHIS,
CKOpPOCTH H TUIOTHOCTH.
CrpykTypa (pexuMbl
TEUCHUs) NBYX(Pa3HbIX
MOTOKOB; KapThl
PEXKUMOB TEUCHHUS;
METOJIbI pacuera
TpaHMIl PEXKUMOB. 2
OpnHomepHble
YpaBHEHHSI COXPaHCHHS
UL IByX(ha3HBIX
II0TOKOB B KaHaJIax.

16

10

UCMOUYHUKOB.
[3], 72-76

Pacuer ocpenHeHHBIX
WCTUHHBIX apaMeTPOB
B IIOTOKaXx
KBa3UTI'OMOTE€HHON

CTPYKTYPBI

18

10

8.1

1 'oMorenuast MOIENb
JUTSL pacdera
COTIPOTHBJICHUSI.
Mojenu KONbIEBBIX
IBYX(a3HBIX TCUCHUH.
2 U3meHenne
CTPYKTYPBI U
3aKOHOMEPHOCTEH
TemI0o00MeHa 110 JJIMHE
MapOreHepUpPYIOLIETro
kaHana. Kpusucsl
KHIIEHUS JKUJIKOCTEN

NP TEYCHUH B TPyOax.

18

10

H3yuenue mamepuanos 1umepamypHslx
UCMOUYHUKO06.

[3], 78-91




OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 - 32 - 2 - - 0.5 80 335
Hroro 3a cemecTp 180.0 32 - 32 2 - 0.5 1135

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aenam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Codeporcarue u obaacmu payuoHAIbHO20 NPUMEHEHUS PA3IUYHBIX Mooenel 08yxda3vix
cucmen.

1.1. 1 Meroa KOHTPOJIBHON SYENKHU, MOJEINb Pa3eIbHOTO TEUEHUS, MOJEIb
B3aMMOIIPOHUKAIOUINX KOHTUHYYMOB, FTOMOI€HHAast MOJIeNb. 2 YpaBHEHUs COXPAaHEHMs IS
IByX(a3HbIX cpell. 3 YHUBEpcalbHbIC YCIOBUSA COBMECTHOCTH. CrieluanbHbIe YCIOBUS
COBMECTHOCTH B 33Jjauyax TEIIOMAaccOOOMEHa.

2. L uopocmamukxa 2a304CUOKOCHHbIX CUCIEM

2.1. 1 YpaBHeHHE THAPOCTATUYECKOTO paBHOBecHs. CMaulMBaeMOCTh, KpaeBoi yroi. @opmyna
Jlannaca. BricoTa nmoabeMa KUAKOCTH B Kanwiuisapax. 2 OcecUMMETpUYHbBIE pABHOBECHbBIE
MIOBEPXHOCTH pa3jiesa: 0COOEHHOCTH MaTeMaTHUECKOI0 OMMCAHUA 3a/1a4 C [TO0JIOKUTEIbHBIMU U
OTpUIATENILHBIMH NEPErpy3KaMu, KAUeCTBEHHBIIN aHaIN3 TUIMOBBIX MPUKIAIHBIX 3a7a4. 3
P€3y.HBTaTI>I YHUCJICHHOI'O pCHICHUA YPABHCHUA THAPOCTATUYCCKOI'0 paBHOBCCHUA; MAKCHUMAJIbHBIC
YYaCTKH YCTOMYMBOCTH PABHOBECHBIX ITOBEPXHOCTEN pa3jena. Y clIOBUs OTPbIBA Kaneilb U
ITY3BIPHKOB C TIOCKO# IMOBCPXHOCTHU U CO CpE€3a KalluJursApa B rTHAPOCTATUICCKOM HpI/I6JII/I)KeHI/II/I

3. Boanvl Manon amniaumyosvl HQ NOBEPXHOCHU HCUOKOCHU

3.1. 1 Kitaccuueckue 3agauu 0 THAPOAMHAMUYECKON YCTOMYMBOCTH INIOCKOM TPAHULIBI pa3zelia
¢a3. 2 HeycroitunBocTs ['enpmronbia. Heycroitunocts Teitnmopa. 3 Ilpunoxkenus 3agad 00
YCTOHYMBOCTU B TEOPHH TEIJIOOOMEHA.

4. ﬂsu:)fceHue ducm)emHoﬁ qacmuybvl 6 CNJIOUIHOU cpede

4.1. 1 Knaccuueckue 3aJ1a4u 0 IBHKEHUU cepbl B UeaIbHON KUAKOCTH. [IpucoennnenHas
macca. 2 Ctokca 00 o6TekaHuu cepsl BA3KOH )KUIKOCThIO. 3 KauecTBeHHbIE 3aKOHOMEPHOCTH
JIBUKEHUSI Ta30BbIX My3bIPHKOB B ’KHJIKOCTH, CKOPOCTh BCIUIBITUS IIPU XapaKTEPHBIX PEKUMAX
oOtekanus. 4 J[BUkeHHe Kamelb B IOTOKE r'a3a; CKOPOCTh BUTAHMS; yciaoBUA ApoOnenus. Kammu u
My3bIPbKU B TypOYJIEHTHBIX ITOTOKaX HeCyllei (a3sbl.

S, 061141/!6 3AKOHOMEPHOCHU CMeKarus cpasumayuOHHblX njiaeHoK.

5.1. 1 Knaccuueckue 3a7auu o IBMKEHUH cephl B UaeabHOM xuakocTh. [IpucoeauHenHas
Macca. 2 Ctokca 00 oO0TtekaHuu chepsl BI3KOM KUIKOCThIO. 3 KauecTBeHHBIE 3aKOHOMEPHOCTH
JIBUKEHHS Ta30BbIX My3BIPHKOB B KHUAKOCTH, CKOPOCTh BCIUIBITHS IPU XaPAKTEPHBIX pEKIMAax
oOrexanus. 4 JIBmkeHue Kareidb B OTOKE ra3a; CKOpOCTh BUTaHMUS; YCIoBUs qpobnenus. Kammm u
My3BIPHKU B TypOYJICHTHBIX MOTOKAX HeCyIIen (assl.

6. Jlunamuxa Heycmanosusuie2ocs O08UICEHUS. naposvix ny3vipell 8 HCUOKOCIU

6.1. 1 YpaBuenue Paned. [Tone naBnennii B uakocTi. KaBUTallMOHHOE CXJIONBIBAHKUE Ta30BOM
nonoct. 2 PocT mapoBoro my3sIps B 00beMe KUAKOCTH: aHAIHN3 MPEEIbHBIX cXeM, (hopMyra

11



[Tneccera-1Buka, pemenre CKkpuBeHa; aHATUTHYECKOE PEIICHHUE IS 00JIACTH HU3KUX JIaBICHUH. 3
YciioBue OTpbIBa MapOBBIX MMY3bIPEN OT TBEPJIOM CTEHKH.

7. Konuuecmeenuvie xapaxmepucmuxu ()GVXCbCIS’Hblx NOMOKO6 8 KaHajidx.

7.1. PacxoJiHbIE U «HMCTUHHBIE» TAPOCOAECPKAHUS, CKOPOCTU U TNIOTHOCTH. CTPYKTypa (PEKUMBbI
Te4eHUs) IBYX(Pa3HbIX IOTOKOB; KAPThl PEKUMOB TEUEHHSI; METO/Ibl pPacyeTa I'paHULl PEKUMOB. 2
OpnHOMEpHBIE YpaBHEHUS COXPaHEHHUs IS IBYX ()a3HBIX ITOTOKOB B KaHAJaX.

8. Pacuem OCpeaHeHHle UCHIUHHbBIX napamnempos 6 nomokax K8A3U20MO2EHHOU CmpyKmypbvl

8.1. 1 'omorenHas Mozelb JUIsl pacyeTa CONMPOTHBIICHUA. Mo1eTu KOIbIIEBbIX IBYX(a3HBIX
TedeHuid. 2 VI3MEeHeHHe CTPYKTYPhI U 3aKOHOMEPHOCTEH TEII000MeHa 110 JJINHE
naporeHepupyromniero kanana. Kpuucel KUMEHUS KUAKOCTEH IPU TEUSHUU B TPyOax.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. ®opma kanespb U My3bIPbKOB Ha IJIOCKOW TOBEPXHOCTU U HA CPE3€e KanWLIsApa;
2. YcnoBus KBa3UCTaTUYECKOTO OTPBIBA KAIlEJb U Iy3bIPHKOB € IUIOCKON IIOBEPXHOCTH U CO
cpe3a Kanwusipa.;
3. ITapameTpbl CTEKAIOLIUX KUJIKUX IUIEHOK. JlamuHapHble U TypOyJIeHTHBIE IUICHKU. ;
4. Pa3BuTHE HEeyCTOMYMBOCTU Ha Mexk(pa3Hol noBepxHocTu. HeycToltunBoctu Panes u
I'enpmronsna. [Ipumenenne ruipoIMHaMU4ECKON TEOPUU KPU3UCOB KUIIEHHUS. ;
5. JIBM>keHue My3bIpbKOB B IOTOKE KMJIKOCTH U YCJIOBUS UX IPOOJICHNUS;
6. JIBnxeHue Kamnenb B 00beMe U B IOTOKE ra3a; CKOPOCTh BUTAHUS U YCIOBUS APOOIIECHUS;
7. 3apaua Panes. Pacuer mapameTpoB raza v ®HUAKOCTH IPU CXJIONBIBAHUU MTY3BIPHKA.;
8. PacueTr ocpelHEHHBIX U UCTHHHBIX [1aPAMETPOB B MIOTOKaX KBa3UTOMOT€HHOM CTPYKTYPHI..

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

Ipynnoewie koncyremauuu no paszoeiam oucyuniunsl (I°K)

OO6cyxeHre MaTepualoB Mo KeiicaMm pasaena
OO6cyxxaenre MaTepualioB 1Mo Keiicam pasjena
OO6cyxeHre MaTepualoB Mo Keiicam pasaena
OO6cyxaeHre MaTepualoB 1Mo Keicam pasjena
OO6cyxeHre MaTepualoB Mo Keiicam pasaena
OO6cyxaeHre MaTepualioB 1Mo Keicam pasjena
OO6cyxeHre MaTepualoB Mo Keiicam pasaena

NoabkowhE

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

3araHupOBaHHBIE PE3yabTaThl 00yUEHUs MO Kot Howmep pa3znena 1ucuuIuIMHbL OneHoyHOE CPECTBO
JUCLUIUIMHE (B coorBercTBHH C 11.3.1) (T ¥ HAUMEHOBAHUE)
MHIUKATOPOB
(B COOTBETCTBUH C pazaeaom 1) 1]12[3]4[5]6]7]8
3HaTh:
— o0Jy1acTu pallMOHAIBHOTO MPUMEHEHUS U CUCTEMBI KonTponbhas pabora/3aiura pacueTHOTro
YPaBHEHUH, PEIIAEMBIX JJISI PA3JIMYHBIX MOJIEIIECH 3amanust Ne 5, 6: [TapameTpsl cTekaronmx
NBYX(a3HbIX CUCTEM; NA-1nka + |+ JAMUHAPHBIX U TYpOYJIEHTHBIX TICHOK;
CKopocTb BCIUIBITUS IY3bIPEN BO
¢daorarope.
— METOJIbI PEUICHUS 33]]a4 TUHAMHUKH MHOTO(a3HbIX KontponpHas pabora/3amura pac4eTHOTO
CHUCTEM; 3aganus Ne 3, 4: dopma mMOBEPXHOCTH
NI-1nk-1 + | + JKUIIKOCTH B TOILUIMBHOM Oake Ha
oKoJI03eMHOM opOuTe; [TlapameTpol
HEYCTOMYMBOCTH B 3KcniepuMeHTe JIpronca
— METObI pacyeTa U pacuyeTHbIe COOTHOLICHUS JIJIs KonTponbhas pabora/3ammra pacueTHOTo
OCHOBHBIX IIapaMEeTPOB, XapaKTEPU3YIOILIHUX TEUEHUE U 3aganus Ne 1, 2: dopma kamnu Ha
TEII000MeH MHOT0()a3HbIX IOTOKOB B NJ-1nk-1 |+ TOPU30HTAIBLHOMN IIacTHHE; YacToTa
SHEPreTUUECKUX YCTPONCTBAX; OTpBIBa U pa3Mep IMy3bIps Ha LIEHTpe
napooOpa3oBaHMsI
— MPUHLUI AEUCTBUA U YCTPOHCTBO OCHOBHBIX KonTponbhas pabora/3aiura pacieTHOTO
pUOOPOB U YCTAHOBOK, MPUMEHSAEMBbIX IS 3aganus Ne 7, 8: MI3MeHeHue nmapamMeTpoB B
olpezieNieHus HapaMeTpOB MHOTO(a3HbIX TOTOKOB; V-1nica + | 4 | KMIKOCTH B OKPECTHOCTH
’ KOJUIAIICUPYIOLIETO Iy3bIpsi; Pacuer
JBYXTPYOHOT'O KOTJIa C €CTECTBEHHOMN
LUPKYJISIUECH.
PE3YJIbTAThl SKCIIEPUMEHTAIBHBIX U YNCIEHHBIX KonrtponbHas pabora/3amura pacdieTHOTo
HCCJIEIOBAHUH MTPOIECCOB THIPOAMHAMUKH MPU 3aganusa Ne 1, 2: @opma Kari Ha
TE€YEHUU MHOTO(a3HbIX TOTOKOB B KaHaJax. N-1nk-1 + TOPU30HTAIBLHOMN IIacTHHE; YacToTa
OTpBIBa U pa3Mep My3bIps Ha LIEHTpe
napooOpazoBaHMs

YMeTh:

13




— COCTaBJIATh MaTEMaTUYECKOE ONKUCAHUE ITPOLECCOB
JBUKCHHSI U B3aMMOJICHCTBHSI MHOTO(DA3HBIX CPEJT

KonrtponbHas pabora/3amura pac4eTHOro
3aganus Ne 1, 2: dopma kamu Ha

MPUMEHHUTEIHHO K TUIIOBBIM KOHCTPYKIUSAM U NA-1nka TOPU30HTAJILHOM I1acTUHE; YacToTa
pexumMaM paboThl SHEPTeTUIECKOTO U OTpBIBa U pa3Mep Iy3bIps Ha LIEHTPE
TEII000MEHHOT0 000pYI0OBaHMUSI. napooOpa3zoBaHus
— CaMOCTOSATENBHO BHIOMPATh aJCKBATHYIO 3a/1a4€ KonrtponsHas padora/3amura pac4eTHOTO
METOJIMKY pacyeTa TUIIOBBIX MPOIECCOB TEIIO U 3aganus Ne 7, 8: MI3MeHeHue mapameTpoB B
MaccooOMeHa ¢ y4acTHEM MHOTO(]a3HBIX TOTOKOB, W/-1nica JKUJKOCTH B OKPECTHOCTH
OTIPEAETATh THIPOJUHAMUYECKUE PEKUMBI TEUCHHS ' KOJUIATICUPYIOUIETo my3bIps; Pacuer
MHOT0()a3HBIX TIOTOKOB B 3JIEMEHTAX TEIIOOOMEHHBIX JIBYXTPYOHOTO KOTJIA C €CTECTBEHHOMN
YCTPOMCTB; HUPKYISIUEH.
-MCII0JIb30BaTh CTAHAPTHBIE TPOrPaMMBbI JIJIs KontponbHas pabora/3amura pac4eTHOTO
YHCIEHHOTO MOJAEIUPOBAHHUS MTPOLECCOB KUICHUS U 3aganus Ne 1, 2: dopma kamu Ha
JTUHAMHUKA MHOTO(a3HBIX ITOTOKOB. NA-1nka TOPU30HTAJIBLHOM IIacTHHE; YacTora
OTpBIBA U pa3Mep IMy3bIps HA IIEHTPE
napooOpa3zoBaHus
-OCYILECTBIISITh MOUCK U aHAJTU3UPOBATh HAYUHYIO U KonTponbhas pabora/3ammra pacueTHOTo
Hay4YHO-TEXHUYECKYIO MH(DOPMAIHIO B TEKYIIIEH 3amanus Ne 3, 4: @opma MoBEpXHOCTH
Hay4yHOU nepuouke u B MHTEpHET; NJ-1nk-1 YKHUJIKOCTH B TOIUTMBHOM Oake Ha
0K0JI03eMHOM opOuTe; [TapameTpbl
HEYCTOMYMBOCTH B 3KcriepuMeHTe JIpronca
-y4acTBOBATh B IPOBEIECHUU TEINIOPUINIECKUX KonTponbHas padora/3aiura pacieTHOTo
HKCIIEPUMEHTOB 10 NU3Y4YEHHIO NPOLIECCOB 3aganus Ne 5, 6: [TapameTpsl cTeKarommx
TUIPOJIMHAMUKYA MHOTO(a3HbIX TOTOKOB. N-1nx-1 JaMUHAPHBIX U TYpOYJIEHTHBIX IIEHOK;

CKOpOCTb BCIUIBITHS MYy3bIPEN BO
¢daorarope.
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIMUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. 3ammTa pacuetHoro 3aganus Ne 1, 2: @opma kamm Ha TOPU3OHTAIBHOM 1acTune; Yactora
OTpBIBA M pa3Mep Iy3bIps Ha IeHTpe mapoodpa3oBanus (KonTponsHas padbota)
2. 3amuTta pacuetHoro 3aganus Ne 3, 4: @opma MOBEPXHOCTHU KHUJIKOCTH B TOIUTMBHOM Oake Ha
OKOJI03eMHO# opOute; [Tapamerpsl HeycToitunBoCcTH B 3KcriepuMenTe JIptonca (KoHtponbHas
pabora)
3. 3amuTa pacuetHoro 3aganus Ne 5, 6: [TapameTpsl cTeKarOmUX JIAMUHAPHBIX U
TypOyJIEHTHBIX IIeHOK; CKOPOCTh BCILIBITHS ITy3bIpeit Bo duiotarope. (KorTponsHas padora)
4. 3amura pacueTHoro 3aganusi Ne 7, 8: l3MeHneHue mapameTpoB B )KUJIKOCTH B OKPECTHOCTH
KOJUTATICUPYIOMIETO ITY3bIpsi; PacueT NByXTpyOHOTO KOTIIA C €CTECTBEHHOM ITUPKYJIISAIIUCH.
(KonTpoabsHas pabora)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE

Oxzamen (Cemecmp Ne2)
OrneHka 1Mo Kypcy Moiy4aercs Kak cpefHee OT OIEHKHU 3a ycreBaeMocTh B cemectpe (Bec 0.4) u
oIleHKH Ha sk3amene (Bec 0.6)

B numnnoM BeICTaBIsETCS OICHKA 3a 2 CEMCCTD.

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

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. JlabyHnmos, JI. A. Mexanuka nByx(ha3HbIX CUCTEM : yueOHOE MOCOOHE JIJIsi BY30B IO
HanpasieHuto 651100 "Texunueckas puzuxa" / [. A. Jlabynuos, B. B. SIros . — M. : U31-80 MDU,
2000 . —374 c. - ISBN 5-7046-0758-6 .;

2. BonaoBele nportiecchl B 1ByX(da3ubix cpenax / Akan. Hayk CCCP. Cu0. ota-uue. UH-T
terodusuky ; pex. B. E. HakopsikoB . — HoBocubupck, 1980 . — 129 c.;

3. I'mazkoB B. B.- "Jlunamuka Mmuorodasusix cucreM", U3narensctBo: "Jlanp", Cankr-IlerepOypr,
2018 - (168 c.)

https://e.lanbook.com/book/107283.

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpamm;

2. Python;

3. ANES;

4. fAnpexc bpaysep.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3bC "YHuBepcurerckas 6md1M0TEKA OHJIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
2. Hayunas sjekTpoHHasi 6udamorexka - https://elibrary.ru/

3. HauuoHaibHasi 3JIeKTpOHHAas 0ubamoTeka - https://rusneb.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomemenus

Y4eOHbIe ayAUTOPHH IS
NPOBEICHUS JICKITUOHHBIX
3aHATUI U TEKYILLIETO
KOHTPOJIS

Homep aynuropun, Ocnamenne
HAaMMCHOBAaHUE
K-120, MamuHHbIi cepBep, KOHAUIMOHED
3an MBI
T-417, YueOnas CTOJI TIPEIOIaBaTesl, CTOJ y4eOHBIH, CTYII,
ayIuTOpHUsI mKad, KOMIbIOTEPHAs CETh C BHIXOJIOM B

HHTepHeT, MyJIbTUMEIUUHBIN IPOEKTOP,
JI0OCKa MapKepHasi, KOMIIbIOTED
MIEPCOHAJIbHBIN

Y4eOHble ayIUTOPUU AJIs
MIPOBEACHUS TPAKTUYECKUX
sansatuii, KP u KI1

T-417, YucOnas
ayTUTOpUS

CTOJI MpernoiaBaTeisi, CTON yueOHbI|, CTYIL,
mKad), KOMITBIOTEPHAs CETh C BEIXOJOM B
WNHuTtepHeT, MyIbTUMEIUUHBINA TPOESKTOP,

JIOCKa MapKepHasi, KOMIIbIOTEP
TIEPCOHAIBHBIN

Y4eOHbIC ayAUTOPHH IS
MIPOBEICHUS
IIPOMEKYTOUHOU
aTTecTaluu

T-417, YueOnas
ayJUTOPUS

CTOJI TIPETIOIaBaTeNsl, CTON Y4eOHBIH, CTYII,
mKad, KOMIbIOTEPHAS CETh C BBIXOJIOM B
HHTepHeT, MyIbTUMEIUUHBIN IPOEKTOP,

JI0OCKa MapKepHasi, KOMIIBIOTED
MIEPCOHAJIbHBIN

ITomentenus mis

T-412, YucOnas

CTOJI Tperno/iaBaTesi, CTON y4eOHbI|, CTYII,

CaMOCTOSATEIILHON PabOThI nmabopaTopus KOMITBIOTEpHAs CETh C BBIXOJIOM B
BBIYHCIIUTEIIBHOMN WNHutepHert, 1ocka MapKepHasi, KOMIBIOTEP
TEXHUKHU NIEPCOHAJIbHBIN
I[Tomemenus s T-205, YucOnas CTOJI TpernoiaBaTesi, CTON y4eOHbIH, CTYII,
KOHCYJIbTUPOBAHMS ayJIUTOPUS mkad, 1ocka MapKkepHas
[Tomerenus 1 XpaHeHUst T-213, ITogcobHoE
o0opyoBaHus U y4eOHOTO MOMEIeHUE

HWHBCHTAPs
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

I[I/IHaMI/IKa MHOFO(i)aSHI)IX CHCTCM

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

3anuTa pacyetHoro 3aganus Ne 1, 2: @opma karim Ha TOPU30HTAIBHOM T1acTuHe; YacroTra
OTpBIBA M pa3Mep My3bIps Ha LieHTpe mapoodpazoBanus (KontponsHas pabota)

3amuTa pacuetHoro 3aganus Ne 3, 4: @opma moBEepXHOCTH KHUJIKOCTH B TOIUIMBHOM Oake Ha
OK0JI03eMHOM opOuTe; [lapameTprl HeycToHuMBOCTH B dKcriepumenTe JIbtouca (KonTponapHas
pabora)

3amuTa pacueTHoro 3aganus Ne 5, 6: [lapameTpsl cTekaromux JJaMUHAPHBIX U TYpOYJIEHTHBIX
wieHoK; CKOpOCTh BCILTBITUSA ITy3bIpeil Bo (protatope. (KontponsHas pabota)

3amuTa pacuetHoro 3aganus Ne 7, 8: MI3smeHeHue napamMeTpoB B )KUIKOCTH B OKPECTHOCTH
KOJUTATICUPYIOMIETO My3bIpsi; PacueT NIByXTpyOHOT0 KOTIa C €CTECTBEHHOM UPKYISIUEH.
(KontponpHas pabota)

Buja npoMexyTouHOI aTTecTANMU — DK3aMEH.

Howmep
paszena

Hunexc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Henens 3 6 12 16
KM:

Paznen nucuuIuinHel

Coneprkanue 1 00J1aCTH paliOHAIBHOTO MPUMEHEHHS
pa3IMYHBIX MoJielel TBYX(a3HbIX CHCTEM.

11

1 MeToa KOHTPOJIBHOU STYEHKH, MOJIEIIb Pa3AeIbHOTO
TEUEHHUS, MOJENb B3aUMOIIPOHUKAOIINX KOHTUHYYMOB,
TOMOTEHHast MOJIeNIb. 2 YpaBHEHUSI COXPAHEHUS TSt
nByx(ha3HbIX cpeA. 3 YHUBepcalbHbIE YCIOBUS
coBMecTHOCTH. CrienanbHbIE YCJIOBUSI COBMECTHOCTH B
3aJaJax TemaoMaccooOMeHa.

FI/II[pOCTaTI/IKa Ta30KUAKOCTHBIX CUCTEM

2.1

1 YpaBHEHME rHIPOCTATUYECKOTO PABHOBECHS.
CmaunBaemocTs, kpaeBoil yros. @opmyna Jlamnaca. Beicora
NoJIbeMa JKUJKOCTH B Kanwuisipax. 2 OcecuMMeTpUUHbIe
pPaBHOBECHBIE TIOBEPXHOCTH pasjiesa: 0COOCHHOCTH
MaTeMaTU4YeCKOro OMMCAaHUS 3a7a4 C MOJIOKUTEIbHBIMU U
OTPULIATEIIHBIMU NIEPETPY3KaMH, KAYECTBEHHBIN aHAIIN3
TUMOBBIX MPUKIAAHBIX 3a7a4. 3 Pe3ynbTaThl YMCIEHHOTO
pELICHUs ypPaBHEHMS THIPOCTATUYECKOTO PABHOBECHS;
MaKCHUMaJIbHbIE YYACTKN YCTOMYMBOCTH PABHOBECHBIX
IIOBEPXHOCTEN pasjena. Y CIIOBUs OTPbIBA Kalellb U
My3bIPBKOB C TUIOCKOW IMOBEPXHOCTH U CO Cpe3a KallnuIsIpa B
THJIPOCTATUYECKOM MPUOIIIKEHUH

Bosmbr manoit AMINIMTYAbI HA TOBEPXHOCTHU KHUJIKOCTH
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3.1

1 Knaccuueckue 3aga4u 0 TUAPOAMHAMUYECKON
YCTOMYMBOCTH IJIOCKOM IPaHUIIbI paznena ¢a3. 2
Heycroiuupocts I'enbmroinbia. HeycroitunBocts Teitnopa.
3 IpunoxeHus 3aga4 00 yCTOMUYMBOCTH B TEOPUHU
Ter1oo0MeHa.

JIBr>keHre TUCKPETHOM YacTHUIIbI B CIUIOIIHOM cpesie

4.1

1 Knaccuyeckue 3aauu 0 ABMKEHUH C(EpbI B UCATHHON
xuakoctu. [lpucoenunennas macca. 2 Crokca 06 o0TekaHuu
cdepsl BA3KOM KUAKOCTIO. 3 KadecTBeHHBIC
3aKOHOMEPHOCTH JIBUKEHUS Ta30BbIX My3bIPHKOB B
KHUJKOCTH, CKOPOCTb BCIUIBITHS IIPH XapaKTEPHBIX PEKUMAaX
oOrekanus. 4 JIBukeHUe Karesb B OTOKE raza; CKOpoCTh
BUTAHMS; YCIOBUs ApoOnenus. Kammu u my3bIpbku B
TypOyJIEHTHBIX MOTOKAaX HeCylIel (assbl.

OO011re 3aKOHOMEPHOCTH CTEKaHUs IPaBUTALMOHHBIX
TUICHOK.

5.1

1 Knnaccuyeckue 3aauu 0 ABMKEHUH C(EpPBI B UICATHHON
xuakoctu. [lpucoenunennas macca. 2 Crokca 06 o0TekaHuu
chepsl BA3KOM )kuIKOCThIO. 3 KauecTBeHHbIE
3aKOHOMEPHOCTH JIBUYKEHUS Ta30BbIX My3bIPHKOB B
XKHUJIKOCTH, CKOPOCTh BCILIBITHS TPH XapaKTEPHBIX pPeKUMax
oOrekanus. 4 JIBukeHUe Karesb B OTOKE raza; CKOPOCTh
BUTAHHUS; YCIOBUs ApoOienus. Kammu u my3bIpbky B
TypOYJIEHTHBIX MOTOKAaX HeCylIel (assbl.

I[I/IHaMI/IKa HCYCTAaHOBUBLICTOCA ABUKCHHS IMAPOBBIX
Hy3]:IpCI>'I B X KHNJKOCTH

6.1

1 YpaBuenue Panes. [lone gaBneHuil B KUJIKOCTH.
KaBuTannoHHoe CXJIONbIBaHUE ra30Boi noioctu. 2 Pocr
MMapoBOTo IIY3bIPA B o0BeEMeE KHUOKOCTU: aHAJIN3 MPCACIIbHBIX
cxeM, popmyna Ilneccera-liBuka, pemenne CkpuBeHa;
AQHAIUTUYECKOE pellieHue sl 0071acTh HU3KHUX JaBIeHUN. 3
YcnoBue oTpeIBa NapOBBIX IMY3bIPEN OT TBEPAON CTEHKH.

KonuuecrBeHHbIe XapaKTCPUCTHUKHU HBYX(ba3HBIX ITIOTOKOB B
KaHaJiaXx.

7.1

PacxoHble U «MICTUHHBIE» TAPOCOAEPKAHUS, CKOPOCTH U
wioTHOCTU. CTpyKTypa (peXKUMBbl TEUEHHS) ABYX (ha3HbBIX
IIOTOKOB; KapThl PEKUMOB TEUEHUS; METO/IbI pacueTa IpaHMmIl
pexuMoB. 2 OgHOMEpHbIE ypaBHEHUS! COXPAHEHUS s
JBYX(a3HbIX TOTOKOB B KaHAJAX.

Pacuer ocpeiHEHHBIX HCTUHHBIX TAPaMETPOB B MOTOKAX
KBa3UTOMOI€HHOM CTPYKTYPhI

8.1

1 'oMorenHast Mozielb i1 pacyeTa COpoTUBIICHU. Moaenun
KOJIBIIEBBIX IBYX(a3HBIX TeueHU. 2 MI3MeHeHUe CTPYKTYpPhI
Y 3aKOHOMEPHOCTEH TeTI000MeHa 110 JJTHHE
naporeHepupyroulero kanana. Kpusucel KuneHust ;xu1KocTen
MIpU TEUCHUH B TPyOax.

Bec KM, %:
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