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1.IINIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUA IO AUCHUIIJIMHE

Kareropus Kon n naumenosa- | Kox n HanMmeHoBanue uH- | HammeHnoBanue noka-
(rpynma) HUS KOMIIETEHIIUU JIMKaTOpa JOCTHXKEHHUS 3aTessl OLEHUBAHUs
KOMIIETEHIUI KOMIETEHIIUH
Oo6menpodeccu- | OIIK-1. OIIK-1.4. 3HaTb:  mpocTeuIve
OHAJILHBIC Cnocoben pemats 3a- | [IpencraBienne 6a30BBIX MaTeMaTHYECKHEe MOJe-

Jauu poheCCHOHANb-
HOMU JIeATEILHOCTHU Ha
OCHOBE HCIIOJIb30Ba-
HUS TEOPETUUYCCKUX U
MIPaKTUYECKUX OCHOB
€CTECTBEHHBIX U TeX-
HUYECKUX HAYK, a
TaK)Ke MaTeMaTuye-
CKOTO arapara

ISt IipoeccroHaTbHOM
cdepbl GU3HIECKUX MPO-
IIECCOB U SBJIEHUII B BUJIE
MaTeMaTH4eCKOTo(1X)
ypaBHEHUs(I1)

ma  mpoueccoB  TI'B,
TCPMHHBI, ONPCACIICHUA
U TIOHATHS,

Ymerb: pematb Ipak-
TUYECKUE 3a/1a4d C HUC-
MOJIb30BaHUEM METO]IOB
KOMITBIOTEPHOTO MO/Ie-
JIMPOBaHMUS,

Buaapers: anmmaparom
YHCJIEHHOTO PEIIEHUS
3aj1a4

OIIK-1.5.

Br160op 0a30BbIx puszmue-
CKUX U XUMUYECKUX 3aKO0-
HOB JIJISl pEUICHUS 3a/1a4
npodeccuoHaIbHOM Jes-
TEIBHOCTH

3HaTh: OCHOBHEBIC 3a-
KOHOMEPHOCTH TTPO-
IIECCOB U SBJICHHUH
YMmerh:
Buaagerb:HaBBIKAMHU
CaMOCTOATEILHOH 00-
paboTku uHGOPMAITIH
1 JaHHBIX (HPU3UIECKO-
r0 SKCIIEPUMEHTA

OIIK-1.7. TlpencraBnenue
0a30BbIX 117151 TIPOdecCcHo-
HaJIBHOU cdepsl puznye-
CKHUX TPOIIECCOB H SIBIIC-
HUI B BUJIC MaTeMaTH4e-
ckoro(ux) ypaBHeHuUs(i1)

3HaTh: OCBOEHHBIN
MaTepuai B OJIHOM
o0BeEME;
YMmerb:00pabaTriBaTh
pe3yJIbTaThl MaTEMaTH-
YEeCKOI'o SKCIIEPUMEHTA
Buiiajerb:HaBbIKAMU
CaMOCTOSITEJILHOM pa-
OOTHI C YUeOHOU U
HAay4YHOM JIMTEepaTypoil

OIIK-1.7.

Pemenue ypaBueHun,
ONUCHIBAIOLIUX OCHOBHBIE
buznyeckue npoIeccol, C
MIPUMEHEHUEM METOJI0B
JUHEHHOH anreOphl U Ma-
TEMATUYECKOr0 aHaJIn3a

3HaTh:0CHOBHBIC
YpaBHEHUSI, ONTUCHIBA-
IOIIIE OCHOBHBIC (pH-
3UYECKUE MPOIIECCHI, C
MIPUMEHEHUEM METO0B
JUHEWHOU anreOpsl U
MaTeMaTHYeCKOTO aHa-
JIM3a
YMmerb:npUMeHITh Me-
TOABI TUHEWHOH anreo-
pBl 1 MATEMaTHYECKOTO
aHaJIU3a/JIsl PEIICHUS
MPaKTUYECKUX 3a/1a4
Baanern:HaBBIKAMU




IIPUMEHEHUSI METO/I0B
JTUHEHHON areOpsl U
MaTeMaTHYECKOro aHa-
J13a B IIPAKTUYECKON

JIESITEJIBHOCTH
[TIKO-2. [IKO- 2.2. B pesynbrare ocBoeHus
CriocoGHOCTh BbI- Bb160op BapuaHTa CUCTEMBI | IUCLMIUIMHBL — 00y4Yaro-
MOJIHATH 000CHOBA- | TeTUIOCHaOXeHUs (Tra3o- IIUIHACS TOJDKEH
HUE MPOEKTHBIX pe- | CHaOXeHUs, BEHTWIALMHU) | 3HATh: KOMIIbIOTEPHbIE
IIEHUH CUCTEM TEI- | HA OCHOBE CPABHEHUS TH- | METOAbl  MOJEINPOBa-
JOra30CHA0KEHHUS U | TTOBBIX PEIICHUH OTJENb- | HUSI TEXHOJIOTHYECKHX
BEHTHJISITUH HBIX AJIEMEHTOB U y3JI0B IPOLIECCOB

YMeThb: UCHONIB30BATh
KOMIIBIOTEPHBIE  METO-
JIbl JUI COBEPIICHCTBO-
BaHUs TEXHOJIOTHYe-
CKHUX TPOIIECCOB
Bianern: HaBEIKAMHU
KCIIOJIL30BaHUs UH-
(hopMaIMOHHBIX TEXHO-
JIOTUH TSl COBEPILICH-
CTBOBAHHS TEXHOJIOTH-
YECKHUX TPOIIECCOB

2. MECTO JUCHOUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IMPOI'PAMMBI

1. KomnerenuusaOIIK-1. Crocoben pemats 3agaun npodecCHOHAIBHOU Jes-
TEJIHHOCTH HA OCHOBE HCIOJB30BAHUS TEOPETUYECKUX M TPAKTUUYECKUX OCHOB
€CTECTBEHHBIX U TEXHMYECKUX HAyK, a TAK)KE€ MaTEMaTHYECKOTO anmnapara

JlanHast KoMIIeTeHIHS (OPMUPYETCS CICAYIOIMIMMHU JUCIUTLIMHAMMU |

Cranus HanmMeHnoBaHue quCIUTUIMHBI
1 Briciias maTemaTuka
2 dusnka
3 Xumust
4 Wuxenepnas rpaduka
3 KommneroTepHas rpaduka
6 Teoperndeckas MEXaHUKA
/ OCHOBBI THAPABIUKH U TEINIOTEXHUKHU
8 OCHOBBI TEXHUYECKOW MEXaHUKHU
9 WNHxeHepHast 3K0JI0Tus
10 OCHOBBI PJICKTPOTEXHUKH U YJICKTPOCHAOKCHHUS
11 Texnuyeckast TepmoauHamuka. TemioMaccooOMeH
12 AdporuapoanHaMuKa U HaTHETATEeNIM WH)KEHEPHBIX CUCTEM
13
MaTteMaTH4ecKoe MOJICTUPOBAHNE CHCTEM TEIIJIOTa30CHA0KEHUS U
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BCHTUIATUHA

2. Komnerennusa I1KO-2.

CnocoOHOCTh BBHITIOIHATH OOOCHOBAHHME MPOEKTHBIX PEIICHUN CUCTEM TEIIora3o-
CHaOKEeHUSI U BEHTWISLIUH.

JlanHast komrieTeHIus: GOpPMUPYETCs CISAYIOMIMMU JUCHUTLIMHAMMU |

Cramus HanMeHoBaHME TUCITUTUTMHBI

1 TeopeTndeckne OCHOBBI CO3JJaHUS MUKPOKJIMMATA U CTPOUTEITbHAS
Temodu3uka

2 Oromienue. TermnocHaOxeHUe

3 Bentusnus. KoHIUIIMOHUPOBaHKUE BO3IyXa M XOJIOJ0CHAOKEHUE

4 ["azocHabxenue. TernaoreHepupyroue yCTaHOBKU

3)
MaremaTu4eckoe MOJIETUPOBAaHUE CUCTEM TETUIOTa30CHA0KEHUS U
BEHTHUJISIITUU

6 O6opynoBaHUE U SHEProcOEperaroIIue TEXHOJIOTHU CUCTEM o0ec-
NICYCHHSI MUKPOKJTIMATa

7 OCHOBBI MPOCKTUPOBAHUS U KOHCTPYHUPOBAHUS 00€CITBLIMBAIONTUX
CUCTEM

8 TennoBO3AYIIHBIA PEXKUM 3TAHUN

9 OCHOBBI aBTOMAaTU3UPOBAHHOTO MMPOECKTUPOBAHMS BHYTPEHHUX
KJIMMATUYECKUX CUCTEM

10 CucrteMsbl TerIora3ocHabKeHus NPeAnpUsITHIA

11 OCHOBBI TPOCKTUPOBAHUSI MATUCTPAIBHBIX Ta30IIPOBOJIOB

12 Crioco0BbI M CpeICTBA DHEPTO- U PECypcocOepeKeHUs MPU TEIIO0- U
ra30CHa0KeHUH HACEJIEHHBIX MECT U MTPOU3BOJICTB

13 OCHOBBI aBTOMAaTU3UPOBAHHOTO MMPOCKTUPOBAHHUS CETEH TEILIO- U
ra3oCHa0XKEeHHUsI

14 [Tpon3BoJICTBEHHAs HCHIOJHUTENbCKAs MPAaKTUKA (6)

15 [Tpon3BoJicTBEHHAs NPEIIUIIIIOMHAs MPAaKTUKA (4)

3. OFBEM JUCIIUIIJIMHbI

OO6mas TpyT0eMKOCTh JUCIUATIIMHBI COCTABIIICT23aUSTHRIX CIMHUIIGI, /29aca.
dopMa MPOMEKYTOUHOM ATTECTALlUN  3aYeT.

Bun yue6HOI paboThI Bceero Cemectp
4acoB Nel
OO61as TpyA0eMKOCTh AUCHHUIIINHBI, 4ac 72 72
KonraktHas paboTa (ayIMTOpHbIE 3aHATHUSA), B T.U.: 34 34
Jlexiun 17 17




JlabopaTtopHbie 17 17

[IpakTHueckue

I'pynmoBbie KOHCYJIBTALMU B IIEPUOL] TEOPETUYECKO-
ro 00y4eHHs U MPOMEKYTOYHON aTTeCTalluu

CamocrosrenbHas paboTa CTyI€HTOB, BKJIIOYasi MH- 38 38
AUBUAYAJIBHBIC U T'PYIIIOBBIC KOHCYJIbTAIIUH, B T. q..

KypcoBoi1 npoekt - -

KypcoBas pabora - -

PacuerHo-rpaduueckoe 3aanue - -

NunuBuayanpHOE JOMaNTHEE 3a1aHue 9 9

CamocrosiTenbHas paboTa Ha MMOATOTOBKY K ayau- 29 29
TOPHBIM 3aHATUAM (J'ICKIII/II/I, IMMPAKTUYCCKUC 3aHATHA,
J1a00paTOPHBIE 3AHITHS)

3ager 3a4er 3ayer

4. COAEP)KAHUE JUCHUIIJINHBbI
4.1 HaumeHoBaHMe TeM, UX COJAEPKAHHUE U 00bEM

Kypc 4 Cemectp 7

O0BeM Ha TEMATUYECKUHA
paszien mo BUAaM y4eOHon
Harpy3KH, 9ac

Ne HaunmenoBanue pazaena
/T (kpaTkoe conep)KkaHue)

Jlexknun
IIpaktruueckue
3aHATHSI
JlabopaTopHble

3aHATHUA

CaMocTosTenpHas

pabora

=

[Ipocreiiine Moaenu Te4eHU

JIMHEeHHbIEe HCTOYHHK U CTOK. TOYeUYHBIH NCTOYHUK U CTOK. 2 2
Jluneitnpiii Buxpb. 3axkoH buo-CaBapa-Jlamiaca. J{umoss.
Kousnb1ieBoii BUXpb.

2. HGKOTOpLIe CBCACHUA U3 BBIYMCIIMTEILHON MaTeMaTHKH

O MeTo/1e MOJIOBUHHOTO JICJICHHSI PEllIeHUs YpaBHEHUH. 2 4
[TpuGinKeHHOE BBIYMCIICHUE ONPEICICHHBIX HHTETPAJIOB
1 0OBIKHOBEHHBIX (D (hepeHIINaTbHBIX YPaBHEHU.

3. MeToj HaJlIOKEHUS TOTOKOB

B3anmoneiicTBrue ctokoB. TedeHue Hal HEIPOHHUIIAEMOM 3 4
IUIOCKOCTBIO. TeueHus BOJIM3H BCachIBAIOIIMX KaHAJIOB,
BCTPOCHHBIX B IUIOCKYIO O€3TPAaHUYHYIO CTEHKY.

4, HeKOTOpLIe CBCIACHUA U3 TCOPHUU (I)YHKI_II/Iﬁ KOMIIJICKCHOT'O ICPEMECHHOI'O

KommniekcHble uncna u neiictBus Hax HUMH. OyHKIMH 4 1
KOMILIEKCHOTO nepeMeHHoro. [Ipenen ¢pynkuuu, mudde-
peruupoBanue. [ToaTue o KOHPOPMHBIX OTOOPAKEHUSX.
[Ipocreiitne orobpaskenus. Unrerpan Kpucroddens-
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\ [IIBapua.

5. Pacuer 6e30TpBIBHBIX TEUCHHIA BOIHM3H MIEICBUIHBIX OTCOCOB

Kom1ekcHpli TOTEHIHA U KOMIUIEKCHAs! CKOPOCTh MPO- 3 3 6
cTedmmx TeueHnid. BeiBoa hopmyn it onpenenenus oce-
BOIl CKOPOCTH BOJIM3H IIEIEBUIHBIX OTCOCOB B O€3rpaHuy-
HOM IIPOCTPAHCTBE U BCTPOCHHOI'O B IIJIOCKYIO CTCHKY.
6. PacueT OTpBIBHBIX TeUCHHI BOJIM3H MIEICBUIHBIX OTCOCOB
Meton H.3.)KykoBckoro [uist pacuera OTphIBHBIX Te€Ue- 3 3 6
HUHBBIBO (popMyIT 17151 OnpeieNIeHust OCEBOI CKOPOCTH
BOJIM3U IIETCBUIHBIX OTCOCOB B O€3rpaHMYHOM ITPOCTPAH-
CTBC M BCTPOCHHOI'O B IIJIOCKYIO CTCHKY.
BCEI'O 17 17 34
4.2. ConepxxaHue NPaKTHYECKHUX (CEMUHAPCKHUX) 3aHATHIA
He npenycmorpeHsl
4.3. Conep:xanue J1a00pPaTOPHBIX 3aHATHI
Ne | HaumenoBanue Tema nabopaTopHOTro 3aHATHS K-o | K-Bo
n/m | pasaena AUCIUILTAHBI 4acoB | 4acOB
CPC
cemectp Ne 7
1 [Ipocteiimue moaenu | [loctpoenue nuHMA TOoKa BOJU3H | 2 2
TeYEeHUN CTOKOB, BUXPEU U TUNIOJIEN
2 Hekoroprie cBenenust | Beruncienue 3agaHHoro orpeje- | 2 2
U3 BBIUMCIUTEIbHON | IGHHOT'O MHTETpaja
MaTE€MaTHKU
3 HexoTtoprie cBenenns | Berunciaenue 3agaHHON CHCTEMBI | 2 2
U3 BBIUUCIUTEIILHOW | OOBIKHOBEHHBIX nuddepeHtu-
MaTE€MaTHKU aJbHBIX YPaBHEHUI
4 Meron Hanoxenust | PacueT oceBoil ckopocTu BOmu3M | 4 4
OTOKOB BCACBIBAIOLIUX OTBEPCTUH
3) Hexkotopsie cBenenus | Berunuciaenue monyns u aprymes- | 1 1
U3 Teopun PyHKIMI | Ta 3aIaHHBIX KOMIUIEKCHBIX YHCEIT
KOMILJIEKCHOTO TIepe-
MEHHOTO
6 Pacuet 6e30TpriBHBIX | OmipeneneHne OCeBOM CKOpPOCTH | 3 3
TEYCHHUI BOJIM3M 1Ie- | BOJHM3U MIETEBUIHBIX OTCOCOB
JIEBUJIHBIX OTCOCOB
7 Pacuet otpriBHBIX | Ompenenienne 0ceBOW CKOpPOCTH | 3 3
TEYCHHUI BOJIM3M 1Ie- | BOJHM3U MIETEBUIHBIX OTCOCOB
JIEBUJIHBIX OTCOCOB




[BCETO: (17 [17

4.4. Conep:kaHue KypcOBOIr0 NMPOEKTa/padoThl
He npenycMoTpeHo yueOHBIM MIIaHOM

4.5. Conepsxkanue pac4eTHO-rpaguIeCcKOro 3aiaHus,
HHIMBUIYAJIbHBIX JOMANIHUX 3a1aHUI

Odopmiienne HHAUBUAYAJIBHBIX JOMAIIHUX 3aganuii. /13 npegocraBisiercs
MpenoaaBaTesto sl MPOBEPKU HAa OyMaXKHBIX JUcTax B (hopmare A4 wiu B TeTpa-
IIH.

N3 npengocraBisieTcs NPeNoaBaTENO I IPOBEPKHU B ABYX BUIAX: OTYET,
Ha OyMaxHbIX JucTax B Gopmare A4, u B Buie (aljioB, coAepkKallUX pEUICHUE
NOCTaBJIEHHOM 3a/1a4ud Ha KOMIIboTepe. OTYET MHAMBHUIYAJIBHOIO JIOMAIIHETO 3a-
JAHUS JTOJDKEH UMETh CIEAYIOUIYIO0 CTPYKTYPY: TUTYJIBHBINA JIUCT; MIOCTAHOBKA 3a-
7@y, pe3yJIbTaTbl MAaTEMAaTUYECKOTO MOJEJIMPOBAHUS, MPEIJIOKEHHUS MO COBEp-
IIEHCTBOBAHUIO CUCTEMbI oOecrnbuinBaroniedi BeHTwsiuu. Cpok cmaun U3
OIIPEEISIETCS IIPENOAaBATEIIEM.

TUTYnBHBIA JTUCT WM OOJOXKKY TETpaju HEOOXOJUMO MOJIMUCATH IO CIEAYIO-
nemMy o0pasiry:
Crynent BI'TY um. B.I'. lIlyxoBa
Annpees WU.I1., rpynma TB -191
N3 Nel

IIpumep BBINOJHEHUA TEOPETUYECKON YACTH 3aJAHUS

MeTtoq HaJIOXEHHS TOTOKOB OCHOBBIBA€TCS HA TOM, YTO BEKTOP CKOPOCTH
CJIO)KHOT'O TIOTCHITMAIBLHOTO MOTOKA HECKHUMAEMOU KUIAKOCTH MOXET OBITh Ipe/I-
CTaBJICH B BUJIC CYMMBbI BEKTOPOB CKOPOCTH COCTAaBIISIOIIUX €TI0 MMOTOKOB

—

V=V, +V, +V,+...+V,

r7e N — KOJIUYECTBO CKJIAIBIBAEMBIX ITOTOKOB.

D70 K€ YTBEP)KICHUE CIPABEMIUBO ISl (DYHKIHI TOKAa M MOTEHIAIA CIIOKHO-
ro MOTOKA.

B wumxeHepHOW NpakTHUKE BCTpeyaeTcsl TakKe WHasg MOAuUKAIUsS MEeTona
HAJIOXKEHUsI TIOTOKOB, HE MMEIOIIET0 CTPOrOr0 MaTeMaTUYECKOTO M (HPU3UIECKOTO
000CHOBaHUS, OJJHAKO MMEIOIIAs HETUIOX0€ COBIMAJICHUE C AKCIIEPUMEHTATHHBIMH
JAHHBIMU JJIsI 337124 O BO3AYIIHO-CTPYHHBIX TeueHusix. KBaapar (ky0) koopauHAT
CKOPOCTH paBeH CyMMe KBaJpaToB (KyOOB) COOTBETCTBYIOIIUX KOOPAMHAT CKOPO-
CTEU CKJIJbIBAEMBIX TOTOKOB

VE= V2V 4+
1 2 n



V=V Ve LV
1 2 n
rae v,—i-KoopaAnHaTa BEKTOPa CKOPOCTH.

N3menenne reomeTpudeckoil (hOpMbI BRITSHKHOTO OTBEPCTHS PUBOAMT K H3Me-
HEHHUIO CKOPOCTH BO BCAChIBAIONIEM (pakesie, YBEIMYCHHE KOTOPOW MPHUBOIUT K
YMEHBIIICHUIO TMPOU3BOAUTECIIBHOCTA CHUCTEMBI aCIUpPAIMK, a COOTBETCTBEHHO K
CHIW)KCHHIO dHeprosarpar. MCrmonb3ys METO] HAJIOKEHHS IMOTOKOB, OIPEICITHM
dbopmy OTBEpCTHSI, UMEIOIIETO HAUOOJBIIYIO JaTbHOOOHHOCTS.

[Ipenmonaraem, 4To CKOPOCTHh BO3/JyXa BO BCEX TOYKAX PAaBHOBEIWKHX IO ILIO-
IIa/IM BBITSDKHBIX OTBEPCTHS TOCTOSTHHA U paBHa V.

OmnpenenuM 0CEeBYIO CKOPOCTh V; y BCACHIBAIOIIETO OTBEPCTHS B BHUJIC TTPABUIIb-
HOTO N-yroJibHUKA IIomaasio S (puc.l).

Puc.1. IlpaBunibHbBIN MHOTOYTOJIBHUK, BCTPOCHHBIN B IJIOCKYIO O€3rpaHUYHYIO
CTEHKY

Brruncnum ckopocth Vzoap B HEKOTOPOM Touke M, nexamieit Ha ocu OZ, BbI3bI-
BaeMOM JIEMCTBUEM TPEYTOAbHOTO BeackiBaomiero orsepctust OAB. Tak kak yron

/BOA=1 | to miomanas MHOTOYTOJIbHUKA S = %|OB|2nsin2—n U JUTAHA
n n

S v
104) = |0B|cos ™ =[S cig ™ .
n n n

Bocnonb3yemcsi noiasipHON CUCTEMOW KOOpAHMHAT (MOJSPHAsl OCh COBMAJAET C
OX) 1 BbIACIUM JIEMEHTAPHYIO TUIOMIAAKY pdpdp B TIIIOCKOCTH A OAB, cunuTtasi 4To

Ha HEW JEWCTBYET TOUCUHBIN CTOK. Torma ajieMEHTapHbIA PacXoJl dL = V,pdpdp , CKO-
dL

z
27-(p7+27) Jp? 12 !

pocts dV,=dVcosa=

o lod

V Zn cos@ d
_ W p-dp
V: o4 = O—nIdw I — -

Zmy % (p2+22)2



WNHTerpupyss 1 yMHOXKasl IOJTYYECHHBIM PE3yJbTaT Ha KOJWYECTBO TAaKUX Tpe-
YIOJIBHUKOB 2N, MOJy4YUM 3aBUCHMOCTb JJISI OCEBOM CKOPOCTH y IPaBUIBHOIO
MHOT'OYTOJIbHUKA

Z-sin—
\V,=nWh|® . n
z — —arcsin ————— |-
T | n T
—-clg +72
n n

Yerpemisast n— o, MONYYUM HU3BECTHYIO (hOpMyIly ISl pacdeTra OCeBOW CKOpO-
CTH y KPYTJIOTO BCACHIBAIOIIETO OTBEPCTHS

Vo=p 12|,
V[I\/ﬁ}

rae R — paaumyc kpyra.

IIpu n =4umeem dopmyiy s pacuera CKOPOCTH Yy KBaapaTHOTO OTBEPCTHS,
nonyueHnyto WM. A. llleneneBsim,

2.7, A% /4
Vz= O-arctg / '
n Ja2 12472

I71€A— IMHA CTOPOHBI KBaApara.
[TpuBenem Takke GopMysbl AJis pacyeTa OCEBBIX CKOPOCTEH BO3ayXa: y mps-
MOYTOJIBHOTO OTBEPCTHUS pa3MepoM 2Ax2B

2-V, B-4
Vz= O-arctg

1
n Z'\/BZ+AZ+Z2

KOJIBLEBOTO OTBEPCTUS C BHYTPEHHUM pagnycoM Rju BHEmHUM R;

1 1
7= ZVO — )
[JR5+ZZ JR§+22J

SJITUIITHYCCKOI'O

7zl
v, ==—"0. J‘ 1- Z de s
0

a2 .b? 2
bZ COSZ 2 oin? +
. p+a“-sin g

rac a— 6OJIBHIaH, 6 — MaJlasd IMOJIYOCH 3JIIMIICA.
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IIpumep BbINOJHEHHUS PACYETHOM YacTH 3aJaHuA 1A BapuaHTa 40

[IpousBecTn pacyeT U3MEHEHUs OCEBOW CKOPOCTH MpHU YJAJIEHUH OT BCAChIBa-
IOLMX OTBEPCTUIN Pa3IUYHON reomeTpuyeckor Gpopmel. HailTu ckopocTh B TOUKE Z
(ma ocm otcoca), ecnu Z uameHseTcs ot 0 g0 10 ¢ marom Az = 0,25 nns: 1) smmun-
TUYECKOTO OTBEPCTHS C doxycamu a, 8 npu
¢ =1 wu a/6 =1+0,5i, raei — HOMep BapuaHTa; 2) MPSAMOYTOJBLHOTO OTBEPCTHUS TOH
XKe TUIOIAau S, 4TO U JIJIs AJuivIca (0JHa U3 CTOPOH uMeeT JUHHY 1); 3) Komblie-
BOT'O OTBEPCTHS, TOM ke IIOWAaau S, MpU BHYTpEeHHEM paauyce Rg,m = 1; 4) Tpe-
YTOJIBHOTO OTBEpPCTUS IJIOMIAJbIO S, npu n= 3;
5) KBagpaTHOro OTBEpPCTUS IUIOHIAAbIO S 6) Kpyrjioro OTBEpCTHUs
TUIOMIABIO S.

Program Otverstie;

Uses printer; varvariant:integer; i:integer; z26:real; vo,z,
a,b:real;{Cropounsmpsmoyronsuuka} Sel,Rk,Rkr,rkp,Apr,int:real;
Vkol,Vpr,Vkv,Vel,Vkrug,Vtreug:real;

functiondvel(z,phi:real):real,

Begin

dvel:=1-z/sqrt(sqr(a*b)/(sqr(b*cos(phi))+sqr(a*sin(phi)))+z*z);

end;

proceduregaussint(z,niz,ver:real;varint:real);

const n=6; vara,x:array[1..20]of real; j:byte;

begin

X[1]:=0.93246951420315; x[2]:=0.66120938646626; x[3]:=0.23861918608319;
a[1]:=0.17132449237917; a[2]:=0.36076157304813; a[3]:=0.46791393457269;
for j:=1 to n do begin x[n-(j-1)]:=-x[j]; a[n-(j-1)]:=a[j] end;

for j:=1 to n do x[j]:=(ver+niz)/2+(ver-niz)/2*X[j]; int:=0;

for j:=1 to n do int:=int+a[j]*dvel(z,x[j]); int:=(ver-niz)/2*int;

end;

functionarksin(x:real):real;

begin

if abs(x)=1 then arksin:=pi/2 else arksin:=arctan(x/sqrt(1-x*x));

end;

begin

write('Beeaure Homep Bapuanra ');

Read(variant);

vo:=1; b:=1; a:=b*(1+0.5*variant); sel:=pi*a*b; {[Inomanpsmmca}
apr:=sel/1; rk:=sqrt(sel/pi+l); rkp:=sqrt(sel/pi);

writeln('z I[Ipsmoyrompank Ksanpat Ommurc Komsio Kpyr Tperonsauk');
for i:=1 to 20 do begin

2:=1*0.25;

vpr:=2*vo/pi*arctan(apr/4/z/sqrt(1/4+apr*apr/4+z*z)); {IIpssMmoyTOIHHUK }
vkv:=2*vo/pi*arctan(sel/4/z/sqrt(sel/2+z*z)),{KBanpaT}
gaussint(z,0,pi/2,int);

Vel:=2*vo/pi*int;{ CkopocTby3JTMIITHYECKOTOOTBEPCTHS }
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Vkol:=z*vo*(1/sqrt(1+z*z)-1/sqrt(rk*rk+z*z));{ CxopocThykombia}
Vkrug:=z*vo*(1/z-1/sqrt(rk*rk+z*z));{Kpyr}
Vtreug:=3*vo/pi*(pi/3-arksin(z*sin(pi/3)/ sqrt(sel/3*sqrt(1/3)+z*z))); {Tpeyr.}
writeln(z:0:2," ',vpr:0:4," 'vkv:0:4," 'Vel:0:4, 'Vkol:0:4," ' Vkrug:0:4,

" Vtreug:0:4)
end,;
end.
PesynbTaTsl pacuera npu Homepe Bapuanra 40.

Z Ilpamoyronpuuk Ksagpar Ommunc Komsio Kpyr Tpeyronbauk

0,25 0,7048 0.9447 0.8434 0.1893 0.9468 0.9421

10 02950 07837 04975 04986 07915 07745
30 01047 04479 0199 04099 04612 04350
500 00627 02602 01184 02513 02707 02525

5. OHEHOYHBIE MATEPHUAJIbI IJIS1 IPOBEJIEHUSA TEKYIIEI'O
KOHTPOUISI, TPOMEKYTOYHOMN ATTECTAIIUU
5.1. Peanu3zanus koMneTreHIMHA
1. KomnerenuussOIIK-1. CniocoGeH pemaTh 3aj1aun mpodeCcCUOHATbHON J1es-

TCJIIBHOCTHU HAa OCHOBC HUCITIOJb30BaHUA TCOPCTUUCCKUX U ITPAKTUYICCKUX OCHOB
CCTCCTBCHHBIX U TCXHHMYCCKHUX HAYK, 4 TAKKC MATCMATUYICCKOI'O allllapaTa

HaumenoBanue unaukaropa Hcnonb3yemble cpeicTBa OIEHUBAHMS
(mokazareJist OIleHUBAHMUSI)
OIIK-1.4. 3ader, 3ammuTa Ja00paTOPHBIX padoT,
[IpencraBnenune 6a30BbIX ISl TpOodecCHOHATBHOM BBINIOJIHEHHE 1 3amuTa Y/13

cdeprl PU3UYECKHUX TPOLIECCOB U SIBJICHUI B BUJIC
MaTeMaTH4ecKoro(ux) ypaBHeHusi(it)

OIIK-1.5. 3amuTa 1abopaTopHbIX paboT, codece-
Br160p 6a30BbIX (GU3NYECKUX U XUMUYECKUX 3aKO- JIOBaHUE, BBINIOJIHEHUE U 3amuTa 113
HOB JUIs peleHus 3aJja4 NpopecCUOHANbHOM Jes-

TEJIbHOCTH

OIIK-1.7. IlpencraBnenue 0a30BbIX JUId Ipodeccu- Brinonnenue u 3amura
OHaJIbHOMH cepbl PU3MUECKUX MPOLIECCOB U SBICHUMN NJ13,cobecenoBanue, 3a4eT

B BHUJIC MaTEeMaTHUeCKOTro(1X) ypaBHeHuU(i)

1. Komnerenuus [IKO-2. CiocoOHOCTH BBITTOHITH 000OCHOBAHHUE MPOEKTHBIX
PEIICHHI CHCTEM TeTJIOTa30CHA0KEHUS U BEHTUJISIIUH.
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HaunmenoBanme HHAUKaTopa I/ICHOHB3yeMBIe CpcacTBa OLICHUBAHUA
(mokasatesisi OLICHUBaHMsI)

[TIKO- 2.2. 3auer, 3ammra J1adopaTOPHBIX PadoT,
Br160op BapuanTa cucTeMbl TEIUIOCHA0KEHUS (ra30- co0eceI0BaHNE, BBIMOJIHEHUE U 3alUTa
CHAa0>KEeHUs1, BeHTWISILIMK ) HA OCHOBE CPABHEHUS THU- na3

ITIOBBIX pCIJ_ICHI/Iﬁ OTACJIbHBIX 3JICMCHTOB U Y3JIOB

5.2. TunoBbie KOHTPOJIbHBbIC 3aJAHUS JJIA IPOMEKYTOYHON aTTeCTALMHU

5.2.1. IlepeyeHb KOHTPOJILHBIX BONPOCOB(THIOBBIX 3aJaHMI) Il 3aUeTa

Hepequb BOIIPOCOB HA 3a4CT

1. JIuHelHbIE ICTOYHUK U CTOK.

2. To4euHbIl UICTOYHUK U CTOK.

3. JIMHEVHBI BUXPb.

4, 3axon buo-Casapa-Jlamaca.

5. JunoJe.

6. KosnblieBoii BUXpb.

7. MeTo OJIOBUHHOTO JICJICHUS PEIICHUST YPaBHEHHIA.

8. [TpuGMkeHHOE BBIYUCIICHHUE OITPE/ICIICHHBIX HHTETPAIOB

9. [pubnmxenHoe perienrne 0ObIKHOBEHHBIX U (epeHIInaIbHBIX ypaBHe-
HUU.

10. [lousiTue 0 MeTo/Ie HATOKEHHUS TTOTOKOB.

11. B3aumoneincTBrue cTOKOB.

12. TeueHue Ha/l HETTPOHHUIIAEMOM TUIOCKOCTBIO.

13. TeueHne BOM3M KOJIBIIEBOTO BCACHIBAIOIIETO OTBEPCTHSI.

14. TeueHne BOIM3U KPYTIIOT0 BCACHIBAIOLIETO OTBEPCTHSI.

15. Tedenune BOMU3M IUIMIITHYECKOTO BCACHIBAIOIIETO OTBEPCTHSL.

16. Tedenune BOIU3M PSMOYTOJILHOTO BCACKIBAIOIIIETO OTBEPCTHSL.

17. Tedenune BOIM3M MHOTOYTOJIHBHOTO BCACHIBAIOIIETO OTBEPCTHSI.

18. CpaBHeHHME JAIbHOOOMHOCTH BCACBIBAIOIIUX OTBEPCTUH Pa3IUIHON
dbopMBI.

19. KoMriekcHpIe uncia u ASMCTBUS HaJl HUMU B alreOpandeckoit hopme.

20. N300pakeHre KOMIUIEKCHBIX YHCeI Ha KOMIUICKCHOHM IIockocTu. Mo-
TyJb U apTyMEHT.

21. KommniekcHbie unciia B TPUTOHOMETPUYECKON (opMe M IeCTBUS Ha
HUMH.

22. ®opmyna Myaspa.

23. KommiekcHbie uncia B moka3aTenbHON popme 1 IeHCTBUS Hal HUMU.

24. OYHKITUY KOMIUIEKCHOTO TIEPEMEHHOTO.

25. [Ipenen dpyukumu, quddepeHIrpoBaHue.

26. [TousiTue 0 KOHGOPMHBIX OTOOPAKEHUSIX.

21. [pocTetinme oToOpaXKeHHUS.

28. Wuterpan Kpucroddens-IIsapa.

29. KommiekcHbIl TOTEHIIMAN U KOMIDIEKCHAsI CKOPOCTh NPOCTEUIIINX TeUe-
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HUU.

30. BoeiBon dopmyn 11st onpefiesieHus: 0CEBOM CKOPOCTH BOJIM3M I1IETIEBU-
HBIX OTCOCOB B 0€3rpaHUYHOM MPOCTPAHCTBE

31. BoeiBoa gopmyn anst onpeneneHus: 0CeBOM CKOPOCTH BOJIM3U IIETIECBU/I-
HBIX OTCOCOB, BCTPOCHHBIX B IJIOCKYIO CTEHKY.

32. Metoa H.3.)KykoBckoro st pacueTra OTpbIBHBIX TEUEHHM

33. BreiBoa dopmyn 11st onpeiesieHus 0OCEBOM CKOPOCTH BOJIM3U IIIETIEBU/-
HBIX OTCOCOB B 0€3rpaHUYHOM MPOCTPAHCTBE

34. BriBoa gopmyn amnst onpeneneHus: 0CeBOM CKOPOCTH BOJIM3U IIEIECBU/I-

HBIX OTCOCA B INTOCKOU CTEHKE.

5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPHAJIOB ISl 3AIIIUTHI KYPCOBOT0
NMPOEKTA/KypcoBoii padboThI

He npenycMoTpeHo yueOHbBIM TIIaHOM

5.3. TunoBbie KOHTPOJIbHbIE 3aJaHUs (MAaTePHAJIbI) NI TEKYIIEro KOHTPOJIS
B cemecTpe
IIpakTyeckue (ceMUHAPCKHE) 3AHATHS.
He nmpenycMoTpeHo yueOHBIM MIIaHOM

JlaGopaTopHble 3aHATUA

B naGopaTopHoM mpakTUKyMe MO AUCIMILUIMHE MPEACTaBlIeH NepeueHb Jabopa-
TOPHBIX paboT, 0003HAUEHBI 1IEJIb U 3a]]a4l, HEOOXOUMBbIE TEOPETUUECKUE U Me-
TOIMYECKHE YKa3aHUs K paboTe, mepeueHb KOHTPOJIbHBIX BOIIPOCOB.

3amura 1ab0opaTopHBIX pabOT BO3MOKHA MOCIE MPOBEPKH MPABUIBHOCTH BBI-
MIOJIHCHUS 3a7aHus1, opopMIIeHHS OoTYeTa. 3aluTa MpoBoauTCs B (hopme cobeceo-
BaHMsI TIPEIOIaBaTENs CO CTYACHTOM IO TeMe JJabopaTtopHOoi paboThl. [TpumepHbIii
nepeueHb KOHTPOJIBHBIX BOMPOCOB JUISl 3aIMTHI TAOOPATOPHBIX PabOT MpeacTaB-
JIeH B TabmuIe.

No Tema naboparop- KoHTponbHbIE BOPOCHI
HOH paboThI

1. | [loctpoeHue mu-
HHUII TOKa BOJIH3H
CTOKOB, BHUXpEH
U gunojei

2. | Beluncienue 3a-
JAHHOTO  OIpe-
JI€JICHHOTO WHTE-
rpaia

Breruucienue 3a-
JTAHHOU CUCTEMEI
0OBIKHOBEHHBIX
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Tema maboparop-
HOH paboThI

KoHTpoiibHBIE BOITPOCHI

nuddepeniu-
aJbHBIX ypaBHE-
HUU

Pacuer  oceBoint
CKOPOCTH BOJIM3HU
BCACBIBAIOIINX
OTBEpPCTUM

Brruucnenue
MOJyYJIA WU apry-
MEHTa 3aJaHHbIX
KOMIIJICKCHBIX
yucel

Onpenenenue
OCEBOU CKOPOCTH
BOJIM3H 1iene-
BUIHBIX OTCOCOB

Onpenenenue
OCEBOU CKOPOCTH
BOJIM3H 1ene-
BUIHBIX OTCOCOB

5.4. Onucanune KpUuTEpUeB OLIEHUBAHNS KOMIIETEHIIUI M IIKAJIbI OLleHUBAHUS

KpI/ITepI/II/I OOCHHUBAHUA MHAWBUYAJIBbHOI'O JOMAIIIHETO 3aaHNA.

OneHka

Kputepuu onienuBanus

5

PaGora BbInoOTHEHA MONMHOCTHIO. TeopeTnyeckoe 3ajaHue COOTBETCTBYET TEME, MPeJ-
CTaBJICHHBIN MaTepuaj MOJHOCThIO PacKpbIBaeT TeMy 3aJaHus, B pabote chopmyiu-
pOBaHbI 3HAaUMMBbIE BbIBO/BI. [IpakTHueckas 4acTh BBINOJIHEHA B IMOJTHOM O0beMe, s
KaKJIOW 3a7]auu MOJY4YEHbI MPaBUIbHBIE OTBETHI U CTYJIEHTOM C(HOPMYIUPOBAHbI MMOJ-
Hble, 000CHOBaHHbBIC U apryMEHTHPOBAHHbBIE BHIBOJBL. OQopMIileHHE 3alaHuil TOJTHO-
CTBHIO COOTBETCTBYET MPEIbSIBISIEMBIM TPEOOBAHUSIM.

PaboTa BEIIOIHEHA ITOJIHOCTBIO. TeOpeTI/I‘leCKOG 3alaHuC COOTBETCTBYCT TCME, NIPCI-
CTaBJICHHBIN MaTepuajl paCKpbIBaCT TCMY 3alaHUA, B pa60Te C(l)OpMy.]'II/IpOBaHLI aJICK-
BaTHBIC BBIBOJEI. HpaKTI/I‘{eCKaﬂ 4YaCTb BbLIIIOJIHCHA B IIOJIHOM O6’L€Me, IS Kaxkaoi
3alavuu IMOJYYCHbI IIPAaBUJIBHBIC OTBETBI U CTYACHTOM C(bOpMy.]'II/IpOBaHBI BBIBOJEBI.
O(I)OpMJ'IeHI/Ie 3aJJaHUN B LIEJIOM COOTBCTCTBYCT NPCABABIISICMBIM Tpe6OBaHI/I$[M.

PaboTa BbINOIHEHA MONTHOCTHIO. TeopeTnueckoe 3aJaHue COOTBETCTBYET TeMe, Mpe-
CTaBJICHHBIN MaTepHajl pacKpbIBaeT TEMY 3aJlaHusl, B paboTe c(hopMyIUpPOBaHbBI BHIBO-
apl. [IpakTuyeckas 4acTh BBINOJIHEHA B MOJHOM 00bEME C HE3HAUUTENIbHBIMHU OIIMO-
KaMU U CTyJIeHTOM c(hopMyIupoBaHbl BbIBOJIbL. OdopMiieHHe 3aJaHUN B LIEJIOM COOT-
BETCTBYET NMPEABSIBISIEMbIM TPEOOBAHUSM.

PaGoTa BEITIOIHEHA HE MOJHOCTHIO. TGOpCTI/I‘leCKOe 3alaHuC HC COOTBCTCTBYCT TEMC,
HpeI[CTaBHeHHLIﬁ MaTepurajl HC paCKpPbIBACT TCMY 3da/laHU, B pa60Te HC C(I)OpMyJIHpO-
BaHBI BBIBOJBI. HpaKTI/I‘{eCKa}I 4aCTh HC BBEIITIOJITHCHA B ITOJTHOM O6’beMe, HC C(bOpMy.]'II/I-
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Onenka Kpurepuu oneHuBanus

poBanbl BeIBO/IBL. OopMiieHre 3ajaHuii He COOTBETCTBYET MPEIbSIBIIEMBIM TpeOOBa-
HUSIM.

6. MATEPUAJIBHO-TEXHUYECKOE U YYEBHO-METOINYECKOE
OBECIHEYUEHUE
6.1. MaTepuajJbHO-TeXHUYECKOE o0ecriedeHue

Ne HaumeHnoBaHue crieiu-
AJILHBIX MOMEIEHUN 1 OcCHAaIIIEHHOCTh CHEHHAIBHBIX ITOMEIIEHHH U
MOMEIIEHUH I caMo- MIOMEIICHHI JTI CAMOCTOSTEIIBHON Pa0OThI

CTOSITETIbHOH paboThI

1. | Yuebnas  ayauropus | CnenuanusupoBanHas MeOenb. HpopMalnoHHbIE CTEHIBI MO
JUI TIPOBENIEHUS JIEK- | TEII0ra30CHa0XKEHHUIO.

LMOHHBIX U J1abopaTtop- | MynbTUMETUIHBIA TPOEKTOp, MEPEHOCHOM AKpaH, HOYTOYK,
HBIX 3aHATHH, TpyIIo- | UHPOPMAIIMOHHBIE CTEH/bI,

BbIX M HWHIUBUAYalb-
HBIX KOHCYJIbTAIUH,
TEKyIled W TPOMEXKY-
tounoi arrectanmu 'K,

Ne312, 313,
6.2. JInneH3noHHOE M CBOOOAHO pacnpocTPaHsieMoOe NPOrpaMMHOe
o0ecrneyeHue
No | IlepeueHb JIMIIEH3MOHHOTO MPOTPAMMHOIO | PEKBU3UTHI MOATBEP)KAAIOLIETO JOKYMEHTA
obecnieyeHus
1 I[TPOT'PAMMBI U1 BBM, ocHo- | Cpok neiicTBus - 6€3 OrpaHUYCHUH.

BAaHHBIC HA HUCIIOJIB30BAHUU MCETOI0OB CHUH-
TYJSIPHBIX ~ MHTETPAJIBHBIX  YPaBHEHMI:
Grohot; Spektr

6.3. Ilepeyennb yueOHBIX U3IAHUH U Y4eOHO-METOAMYECKNX MATEPHUAJIOB

1. AsepkoBa, O.A. BblUHUCIUTENBHBIN 3KCIIEPUMEHT B a3pOJAMHAMUKE BEHTHIIS-
muu / O. A.ABepkosa ; BI'TY um. B. I'. lllyxosa. - benropoz : BI'TY um. B. T'.
[IIyxoBa, 2011. - 109 c.

2. DIEeKTPOHHBIN BapHaHT U3TAHMUS:
https://elib.bstu.ru/Reader/Book/2013040917451329503300006246

3. Maremarnueckoe MOJEIHPOBAHUE MPOIECCOB B CHCTEMAaX aclUpaInuu [Diek-
TPOHHBIN pecypc] : yueb.mocooue. Y. I; U. 11/ O. A. Aepkosa, K. H. Jloraués.
- benropon: BI'TY um. B. I'. lllyxosa, 2007.

4. DNIeKTpOHHbIN BApUAHT W3/1aHUS:
https://elib.bstu.ru/Reader/Book/2013040918051481673700006545

5. Jloraues, K.11. Marematndeckne mojenu u yuciieHabie Mmetoasl CAIIP cuctem
TI'B / K. W. Jloraues, O. A. Aepkona ; BI'TY um. B. I'. lllyxoBa. - bearopon :
N3n-o BI'TY um. B. I'. lllyxosa, 2013. - 154 c.

6. Cpouxo, B. A. Uucnenusie metonpl: Kype nekmnuii / B. A. Cpouko. - CaHKT-
[TerepOypr; Mocksa ; Kpacnonap : Jlaus, 2010. - 203 c.
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http://pm.bstu.ru/shared/attachments/16413
http://pm.bstu.ru/shared/attachments/16415

10.

11.

12.

13.

3apy6un, B. C. Maremaruueckoe MojenupoBaHue B TexHuke :yue6. / B. C.
3apy6un ; pen.: B. C. 3apyoun, A. I1. Kpumenko. - M. : U3zn-Bo MI'TY um.
H.D. baymana, 2001. - 495 c.

Camapckuii, A. A. Yucnennsie Metofel / A. A. Camapckuii, A. B. I'ynun. - M.:
Hayka, 1989. - 432 c.

[Tupymos, Y. I'. Yucnennsie meToasl : yueoHoe nocodue / Y. I'. ITupymos. - 2-
e u3 ., uctp. u goi. - M. : lIpoda, 2003. - 221 c.

Kupees, B. . YucnenHsie METObI B IpUMEpax U 3ajayax : yued.nmocobue / B.
N. Kupees, A. B. Ilantenees. - U3a. 2-e, crep. - M. :Boicii. mik., 2006. - 480 c.
- (ITpukiianHas MaTeMaTHKa JJisl BTY30B).

AepueHkoB B.M. OcHOBbI MaTeMaTHYECKOTO MOJEIUPOBAHUS TEXHUYECKUX
cucTteM [DNEeKTpOHHBIM pecypc]: yuebHoe mocodue/ B.M. ABepueHKOB —
bpsanck: BpsHCKMII TOCYZapCTBEHHBIM TEXHUYECKUN YHHBepcuteT, 2012.—
271c.— Pexxum pocryna: http://www.iprbookshop.ru/7003

Auunkun 1O.B., Crauenko B.I1., Ko3nos B.1. Maremarnueckoe MoienupoBa-
HUE TYpOYJICHTHOTO IMEpPEeMEIIMBAHUS B CXKHUMAEMBIX Cpeaax [DJIeKTPOHHBIN
pecypc]: yue6Hnoe nocooue/ 10.B. Anunkun, B. I1. Cranenko, B.U. Ko3noB —
CaparoB: Poccuiickuii ¢enepanbubiil siaepusiii 1ientp, 2009. — 508c.— Pe-
XKUM foctyna: http://www.iprbookshop.ru/18438

Carankuna JI.B., IlenpkoB B.b. MaremaTtuueckoe MOJIeIUPOBAHUE: 3a/1a4ul U
METObl MEXaHUKH. [DIEKTPOHHBIN pecypc]: yueOHoe nmocooue/ JI.B. Cara-
kuHa, B.b. [lenbkoB B.b. — Jlunenk: JInneukui rocy1apCTBEHHBIN TEXHUYE-
CKUM YHUBEPCUTET, 2013. — 97c.— Pexum JIOCTyTIa:
http://www.iprbookshop.ru/22880

6.4. IlepeyeHb HHTEPHET PecypcoB, NPodecCHOHANBHBIX 043 JaHHbIX, HH(OP-

MAIMUOHHO-CIIPABOYHBIX CUCTEM

EqWorld Mup marematnueckux ypaBHenui http://eqworld.ipmnet.ru/
Otkpeitas Hayunas Matepaer bubanoreka http://lib.e- sciense.ru/

Hayunast sanexrponnas 6ubnuorexa eLIBRARY.RU

Poccuiickoe o6pasosarue OEJIEPAJIBHBIN ITOPTAJT: http://www.edu.ru/
Caitt HeXynoxectBeHHas Jlutepatypa NeHudLit:
http://www.nehudlit.ru/books/subcat352.html

abrwbdE
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YTBepxaenue paéodeii nporpaMmbl 6e3 H3MeHeHHi

Paboyas nporpamma 6e3 u3menenuit yreepxaena na 2022/2023 y4eOHBIH rof.
I[Ipotokon Ne 12 3acenanus xadenpsr ot «12» Mast 2022 .

3aBenyroluii Kadeapoii / B.A. YBapos
noanuck, DO

7 A /'/1»' Zr

JMpexTop HHCTHTYTa E J B.A. YBapos
HOﬁI{I/ICL, )5[0)




YTBep:kaenne paGoueii mnporpaMmmbl 6e3 H3MeHeHHI

Paboyvas nporpamma Ge3 u3MeHeHuit yreepsxneHa va 2023/2024 ylle6HLH/I rof.
IIpoTtokoun Ne 12 3acenanus kadeapsl ot «5» Mast 2023 r.

74

3aBenyrouuit kKapenpoi A J/ &7 B.A. VBapos
' /H%HI/ICB dBI/IO

V/ /ﬁ/;(;KHI/ICB, dUO

JIMpeKTop HHCTUTYTa B.A. YBapos




