1920
MusnucTepcTBO 00pazoBaHus U Hayku Poccutickoit deaeparuu
denepanabHOE TOCYJaPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIETO 00Opa30BaHuUs
«KyOaHckuit rocy1apCTBEHHBIA YHUBEPCUTET)
@aKkynpTEeT MATEMATUKU U KOMITBIOTEPHBIX HAYK

&,

g B
e
(‘3“ <

hy
ng‘q \
Pe

7

g Ur ur.-,l“'.,{,{,

NaPLTaey
» TOCYRs,

SybuiCvag

e .”QO Y

o
‘QC‘
W

“'&
)
X
2
/e

<
9

‘
<

F ¥
O W
\x\
.‘Q‘:‘;’%@
ol
%,

g

3 b

PABOYAS ITPOTPAMMA JUCHUTIJIUHBI (MOIYJIST)
B1.B.JIB.9.2 (YHCJIEHHOE MOJEJTUPOBAHHUE B 34/JAYAX
TEIVIOMACCOIIEPEHOCA)

HamnpasieHne moAroTOBKY/CIEIIHATLHOCTh
02.03.01 (MaTemaTHKa ¥ KOMIIBIOTEPHBIE HAYKH )

HanpasnenHocts (mpoduiib) / cieruanu3aus

MaremaTudyeckoe U KOMIBIOTEPHOE MOJICIMPOBAHUE

[Iporpamma moaroToOBKH
aKaJieMu4IecKas

®opma oOyueHust
OYHas

KBanudukanus (creneHpb) BEITYCKHUKA
OakaaBp

Kpacnogap 2018



Pa6odas mnporpamma pucmummmuaer YMCJIEHHOE MOJIEJIMPOBAHHUE B
3AJAYAX TEIUIOMACCOIIEPEHOCA cocraBieHa B COOTBETCTBHH C
(enepanbHBEIM  TOCYAApCTBEHHBIM 00pa3oBaTEeIbHEIM CTAHAAPTOM  BBICIIETO

obpazoBanms (O®I'OC BO) mo mampasimenwio momrorosku  02.03.01
MATEMATHKA 1 KOMITBIOTEPHBIE HAYKHU

[Tporpammy coctaBui: -
A.B. bynsakus, k.¢0.-M.H., gon. kap. MKM

(/a/

Pa6ouas nmporpamMMa JUCHUILTHHEL YTBEPKIEHA HA 3aCeIaHHHT Kadeape
MaTeMaTHYECKHUX ¥ KOMIIBIOTEPHEIX METOLOB

npoToxoa Ne 9 «10» anpens 2018r.

3asenyromuii kadenpoii (paspaborurka) JpoGorenxo M. U.

Pabouast iporpamMma o6cysx/ieHa Ha 3acejanuy KaeIpsl MATEMATUYECKHX I
KOMIIBIOTEPHEIX METO/I0B

poToKox Ne 9«10 ampens 2018 r. , /
3asenyromuii kadenpoit (Boimyckaromeit) JpoGorerko M. U AT

YTBepXkIeHa Ha 3aCefaHiU y4eOHO-METONNIECKON KOMUCCHH (axymnsrera
MaTeMaTHKU ¥ KOMIIBIOTEPHBIX HAYK
npoTokos Ne 2 «17» anpens 2018r.

Ipencenarens YMK ¢dakynsrera Turos I'.H P4
PenenszenTsr:

Casenko W.B., xommepueckuii mupexrop OO0 "Pocl nasBuno"

Huxurus Y0.I., nonenT xabeaps! TeopeTrueckoit (hu3uky u KOMIIBIOTEPHBIX
Texnonorui PI'bOY BO «Kybanckuii rocyqapcTBeHHEIH YHEBEPCUTET



1 ]_Ie.]'l](l H 3aJa94 H3YyYCHUA JTUCHUILIMHBI

1.1 Heap u 3aga4y JUCHUILIMHBI

Heab AMCUUIIMHBI:

«HucneHHoe MOAEIMPOBAHUE B 3aJlayax TEIJIOMACCOIEPEHOCa» COCTOUT B
O00y4eHUU NPHUMEHEHUIO COBPEMEHHBIX MAaTEMaTHUYECKUX METOJOB IS PELICHMS
3aJ]a4 €CTECTBO3HAHUsA ((pU3UKe, MEXaHUKE KUIAKOCTH U ra3a, TCOPUU YIPYTOCTH),
UX TEXHHYECKHX IPUJIOKEHUM, TaK KaK MAaTeMaTHYE€CKHUE MOJENU, B KOTOPBIX
pelIeHne HaXOAMTCA pa3joXKEHUEM 10 Oa3UCHBIM NOTEHUHUANaM, SBISIOTCS
HIMPOKO  pacrpocTpaHeHHbIMU. [loimyyeHue Beicmiero mnpo(ecCHOHaIbHOTO
o0pa30oBaHus, MO3BOJISIOLIEIO BBIMYCKHUKY YCIEIIHO pabdoTarh B H30paHHOM
cdepe AesTeNbHOCTH ¢ IPUMEHEHUEM COBPEMEHHBIX MAaTEMAaTUYECKUX METOJIOB.

1.2 3apauu AUCHUILINHBI:

O3HakoMJIEHME  CTYJEHTOB C  METOJOJOTMYECKHMH  IOJIXOJaMH,
NO3BOJISIIOIMMU  CTPOUTh aJ€KBaTHbIE MaTEMaTUYECKME MOJEIM B 3aJadax
€CTECTBO3HAHUS, UCIOJIb30BATh MATEMATUUYECKOE ONMUCAHNE (PUBHUECKUX SIBJICHUM;
O3HAKOMJIEHUE C HEKOTOPBIMU IIMPOKO PACHpPOCTPAHEHHBIMU MOJEISIMHU (PU3UKU

(B OCHOBHOM MEXaHHUKH) 1 OCHOBHBIMU METOAAMHU MCCIEAOBAHUS dTUX MOJICIICH.

1.3 Mecto aucuMmuHbl (MOAYJsl) B CTPYKType o00pa3oBaTejibHOI
NMPOrpamMmbl

JucuunnvrHa «Hucnennoe MOJIEJIUPOBAHUE B 3aza4ax
TEIJIOMACCOINEPEHOCa» OTHOCUTCA K BapuaTUBHOW 4acTu bioka 1 "lucuumnianHel
(Momynmn)" y4yeOHOTO TJIaHa.

Hucrunnaa 6a3upyeTcsl Ha 3HAHUSX, TTOJIYYCHHBIX 110 CTaHJAPTY BBICIIETO
o0pa3oBaHusl, U SIBJSETCS OCHOBOM JIJIsi PEIIEHUs] UCCIIeA0BATEIbCKUX 3anad. J{is
YCHENIHOTO OCBOCHMS JUCIHUIUIMHBI CTYACHT JOJDKEH BJIAJETh OO0sA3aTEIHHBIM
MUHHAMYMOM COJIEpKaHUSI OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAMM 110 MaTEMATHKE

u nHpopMaTHuKe JiJIsi OaKaJIaBpOB.



1.4 TlepeyeHb NMIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs MO JMCUMILINHE

(MoayJiro),

00pa3oBaTeIbHOI MPOTrPAMMBI

COOTHECEHHBLIX C IUVIAHUPYEMBIMU peE3yJdbTaTaMH OCBOCHHUA

[Ipouiecc w3y4yeHHWs] AWCHMIUIMHBI HAMpaBIeH HAa (OPMUPOBAHUE  CIIEAYIONINX
kommetenuuii: OITK-3, ITK-2, 6.
Ne WNupekc Coneprkanue B pe3ynbrate n3zyueHusi yaeOHON AUCHUTIIMHBI
Ly, | KOMUIET | KOMIETeHITHH (wnum eé 00yJaronuecs TOJKHBI
SHIUHN 4acTu) 3HATh yMeTh BJIa/IeTh
1. OIIK-3 | ciocoOHOCTH K | IpUMEpbI OTIPENICTIATh OCHOBHBIMH
CaMOCTOSTEIIbHOM s dexTuBHOM obmue popMbl | METOAAMU
Hay4qHO- 5 Hay4HO ~ | ¥ 3aKoHOMEp- | HAY4HOrO
HCCIIeIOBATENBCKOM UCCIIENIOBATENBCK | o — P —
pabote ol paboTHI
TerIoMaccornep | B o0iactu
eHoca TEIJIOMACCOTIe
peHoca
2. TIK-2 | ciocoGHOCTH OCHOBHBIE THUIIbI | KOPPEKTHO OCHOBHBIMH
MaTeMaTHYECKH 3a/a4, KOTOpPBIC | IOCTABHUTH METOJIaMH,
KOPPEKTHO  CTaBUTh | CTaBSITCS B | 3a/1auy U | UCIIOJIb3yEeMbIM
€CTECTBCHHOHAYYHBIC | paMKax TEOpHUH | moao0parTh U JUTSL PEeIICHUS
3a/1a4u, 3HaHME | TEIIOMAacCoIepe | METO[ ee | 3a7a4
MTOCTAaHOBOK HOCa perieHus TEIJIOMACCOTIe
KJIACCMYECKHUX  3a7ad peHoca
MaTEeMaTHKU
3. T[IK-6 | cmocoOHOCTB O6mue mnpaBuna | CocTaBisATh MertomamMu
MepeiaBaTh Pe3ynbTar | MPEICTABICHUS TUTaH HAyYHOU
MIPOBEICHHBIX COOCTBEHHBIX, a | MyOJIHMYHOTO PUTOPUKH,
¢busnKo- TaK)Ke U3BECTHBIX | TOKJIAJA, MaTepuaioM
MaTeMaTHUYeCKUX U | HAyYHBIX YIpaBIsATh JOCTaTOYHO
TIPUKJIATHBIX pe3yIIbTaTOB, aynuTopueit, a | rimy0oko, a
HCCIIEIOBaHUI B BHUJE | TEPMUHOIOTHUIO TaKxKe TaKkke — coboi
KOHKPETHBIX MIPEeIMETHOM WHIWBUIyalb- | B OOMICHUH C
pEKOMEHIalnH, obnactu HO paboTaTh C | KOJUIETaMHU
BBIPKCHHBIX B YIICHAMU
TePMHUHAX HAy4YHOTO
MpeIMETHOM 00acTh KOJUTCKTHBA
M3Y4aeMOTO SIBICHUS




2. CTpyKTYypa H cojiepKaHue TUCUUILINHBI

2.1 Pacnipenesienne TPyA0E€MKOCTH TUCHUIIMHBI 10 BUAaM padoT

OOmas TpyaoéMKOCTh TUCHHUIUIMHBI cocTaBisieT 3 3ad. ex. (3*36=108
4acoB), WX paclpejielieHde 0 BHJaM padOT MpPEACTaBICHO B TaOiulle (074

cmyoenmog ODO).
Bun yaeOHO# paboThI Bcero CemecTtphbl
4acoB (dachn)
6

KonrakTHasi pa6ora, B TOM yHcJe: 75,2 75,2
AyauTOopHBIE 3aHATHS (BCEro):
3aHATHUA JIEKIUOHHOIO TUIIA 32 32 - - -
JlaboparopHble 3aHATHS - - - - -
3aHATUS CEMUHAPCKOTO TUIA (CEMUHAPBI, 30 32 i i i
IPAKTUYECKHE 3aHSITHSI)
HWNnas koHTaKkTHas padora:
KonTpons camocrositenbHoi pabotsl (KCP) 11 11
[Tpomexyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTejibHAasi pa60oTa, B TOM YHCIe: 32,8 32,8
[TpopaboTka yuyebHOro (TeOpeTHYecKoro) Marepuana 10 10 - - -
BrimoHeHUe WHIWBHTyaTbHBIX 3aaHUH (TIOITOTOBKA 10 10 i i i
COOOIICHUH, TTPEe3EHTAIUI )
[TonroroBka K TeKyIemy KOHTPOJIIO 12,8 12,8 - - -
KoHTpoJs:
[TonroroBka K SK3aMeHY - -
Oo6mas Tpya10eMKOCTh yac. 108 108 - - -

B TOM 4HCJie KOHTAKTHAs 328 |328

pabora

3a4. eJ 3 3

2.2 CTpyKTYypa IMCHUILIHHBI:

Pacnipenenenne BuaoB yueOHOI pabOTHl M MX TPYAOEMKOCTH IO paszziesiamMm
JUCITUTITUHBI.

Pazniesnsl AUMCHMILIMHEL, H3ydaeMble B 6 cemectpe (0151 cmyoenmos ODO).
KonnuecTBo yacos

Ne

AynuTtopHas CamocrosTenbHas
pas- HaumenoBanue pasaenos
o Bcero pabota pabota
8 a1 | JIP | I3
1 2 3 4

YucneHHOe MOJIETUPOBAHMUE.
MonenupoBanue HU3NIECKUX
nporeccoB. [lapabonmueckne
1 3aJjauu MaTeMaTHYecKon (PU3NKU 21 8 8 5
(3amava pacrpocTpaHeHHUs TerlIa,
3agaua nuddysun, 3agada
bunpTpanun).




DneMeHTHI TEOPHUH MMOTeHIIHANA.
[TonHbIE CUCTEMBI TIOTEHIIUATIOB.
2 [TocranoBKa KpaeBbIX 3ajad. 21 8 8 5
ANropuTMBI pelIeHUs 3aaa4
MaTeMaTH4eCKON (QU3HKH.
HucneHHOe MOJIETMPOBAHUE
HECTAIlMOHAPHBIX (PU3NUYECKUX
MIPOIIECCOB. DBOIIOIMOHHBIC
3 YpaBHEHUS B YACTHBIX 21 8 8 5
MIPOU3BOJIHBIX CO CTAPIITUM
ornepatopoM Jlamnaca (puHIMI
MaKCHMyMa JUJIsl HUX).
Juddepennnanbabie ypaBHEHUH
B YaCTHBIX ITPOU3BOIHBIX BTOPOTO
4 MopsAIKa MapaboIMYECcKOro TUIa 1 21 8 8 5
crier(puKa YHUCICHHBIX METO/IOB,
MIPUMEHSIEMBIX TSI HAX 0K ICHHUSI
UX PEIICHUMN.
Hmozco no oucyuniune: 108 32 32 32,8
2.3 Conep:kaHue pa3aejoB AUCUUIIHHBI:
2.3.1 3aHATHSA JeKIIUMOHHOI0 THIIA
Ne HaunmenoBanue Conepanme paszena dopma TEeKyIEero
paznena KOHTPOJIS
1 2 3 4
1 [Yucnennoe 1.1 Maremarnyeckas (puzuka. Omnpoc
MOJICTTUPOBAHUE. ITocTaHOBKA KpaeBbIX 3aj1ad.
MonenupoBanue Cy1iecTBOBaHUE U €TUHCTBEHHOCTh
¢buznyecKkux peneHus.
MIPOLIECCOB. 1.2 KoppeKTHOCTh U HEKOPPEKTHOCTb.
[TapaGonuyeckue OOpaTHbIe 3a/1a4H.
3aJaun 1.3 Knaccudukanus nuddepeHnnaabHbIX
MaTeMaTHIeCKOH YpaBHCHHI B YaCTHBIX MTPOU3BOTHBIX.
¢busuku (3amavya YpaBHEHHE TEIUIOMPOBOAHOCTH U
pacnpocTpaHeHus mud¢ysuu. Hecranmonapueie
Terla, 3a/1a4a MPOLIECCHI U TapabOTUIECKIe
muddy3un, 3amava ypaBHEHUS.
¢bunpTpanun).
2 |DIeMeHTHI TeOpHH 1.1 WuTerpanbHble onepaTopbl TEOPUN Ompoc
notennuana. [Tonapie noteHnuana. GyHaaMeHTalIbHOE
CUCTEMBI pemeHne ypaBHenus Jlaraca.
MOTEHIIUAJIOB. 1.2 TloTeHIMaNBl IPOCTOTO U ABOMHOTO
[TocTaHoBKa KpaeBbIX CJ1051, 00BEMHBIN MMOTEHIIHA.
3az1ad. 1.3 Tlorenuman PoGena. nTerpanbHble
ANTOPUTMBI peIIeHHUS OIepaTopsl.
3a1a4 1.4 TlpencraBneHue ¢yHKIMHA
MaTeMaTU4eCKOU noteHnuaiamu. Jlemma HoBukosa.
buzuku.
3 [YucneHHoe 3.1 IlomHoTa cABUTOB (yHAAMEHTAIHHOTO Omnpoc
MOZCIMPOBAHNE pelenus ypaBHeHus Jlamnaca B




HECTaIlMOHAPHBIX
buznuecKux
MIPOIIECCOB.
DBOJIIOIIMOHHBIE
YpaBHEHHSI B YaCTHBIX
MIPOU3BOJIHBIX CO
CTapILUM OTNEPATOPOM
Jlanaca (IpUHLIMI
MaKCUMyMa JUIsl HUX).

MOJITPOCTPAHCTBE TAPMOHHYECKUX
GbyHKIUH.

3.2 CucreMbl IOTEHIIHAIIOB IOIHEIE HA
rpanune oonactu. [lomHora
MOIU(DHUIIMPOBAHHBIX CHUCTEM,
MOJIYYEHHBIX U3 (DyHIaMEHTaIBHOTO
pEIICHHUS.

3.3 'pannuHOE yripaBieHUe
TEMIIEPATypOu.

4 |duddepenunansusie (4.1 Anroputm 3agauu Pobena. 3auer
YpaBHCHUA B HaCTHBIX BayTpeHHss1 1 BHELIHAA 3a1a4a
HPOU3BOAHBIX BTOPOTO Jupuxne nis ypasHeHus Jlamaca u
Tiopa/ika [Iyaccona.
napadoInYecKoro
THIIA 1 crienupuKa 4.2 BuyTpeHHSss 3a]]a4a U BHEIIHSIS
YHCIIEHHBIX METO/IOB, .

3anavya HeliMana amst ypaBHeHUs
MIPUMEHSIEMBIX TS
HAXOKICHHS UX Jlamnaca, [lyaccona u ypaBHeHUs
peLICHHUA. TEIUIONPOBOAHOCTH.
2.3.2 3ansitusi cemuHapckoro Tuna YII ne npeoycmompenul.

No HanmenoBanmne TeMarnka NMpakTUYECKUX 3aHITUH dopma TEKyIIEro
B paszena (cemmHapoB) KOHTPOJIA
1 2 3 4

2.3.3 JlabopaTopHble 3aHATHS
No
Haumenosanue dopma TeKyIIero
pa3a- pasiena HaumenoBanue nabopatopHbix paboT —
Jienna
1 2 3 4
1 CwM. Tabmuiy 3amaun  MaTeMaTH4ecKol  (U3MKH Ompoc
231 (3amaua pacmpocTpaHEeHHs Tera, 3aJaqu
muddy3un, 3amaun GUIBTPAITUH).
2—-3 | Cwm. tabauiy dyHIaMEeHTaTbHOE perieHue Ompoc
231 ypaBHeHus Jlamnaca. [ToTeHIIMaNb mpocToro
M JBOMHOIO CJI0sA, OOBEMHBIM ITOTEHIIHAI.
dyHIaMEHTAabHOE  PEIICHUE  YpaBHEHUS
TETJIOMPOBOAHOCTH.
4 CwMm. Tabnuiy UuclieHHbIE METO/IbI PEILICHUs 3a1a4 Omnpoc
231 co crapiuM orneparopoM Jlamnaca,
napaboJInYecKre IBOTIOIMOHHBIC YPABHEHUS
Y UCTIOJIb30BaHUE MPUHIUIIA MAKCUMYMa JJIs1
Hux. OOparHas 3agava i1 ypaBHCHUS
TEIIONPOBOAHOCTH.




2.3.4 IlpuMepHasi TeMAaTHKA KYyPCOBBIX padoT (IPOEKTOB)

1. MonennpoBanue TeYeHUs TA30THAPATHOW 3MYJBCHHM C PA3JIOKEHUEM M
BbIJIEJICHUEM ra3a (MeTaHa) [0 BEPTUKAJIILHOMY TPYOOIIPOBOJY, IOTPYKEHHOMY B
MOPCKYIO BOAly (cXeMa J100bIYM METaHa U3 MOPCKUX Ta30THIPaTHBIX 3aJIeHKEN ).

2. MogenupoBaHue TEIUIONEPENAYM B OJHOMEPHOM IIOCTAHOBKE C
TPAHUYHBIMU YCJIOBHSIMHU JIBYX THIIOB HAa KOHUAX (METOJ MPOrOHKH B HESIBHOM
CXeMe JJisl ypaBHEHUS TEIUIONPOBOJIHOCTH).

3. MogenupoBaHue TemIonepeaaun OT JIBYX LWJIMHIPOB, OCHU KOTOPBIX
OTCTAlOT Ha PAacCTOsSHME, OOJbIllee, YeM CymMMa HX pPaJdycoB, B JBYMEpPHOM
HECTAallMOHAPHOM TMOCTAHOBKE C 33JaHUEM TEMIIEpaTyp Ha HX IMOBEPXHOCTAX
(3a1aua 0 ABYX HNETPOTEPMAIbHBIX CKBAXKUHAX).

4. MogenupoBanue Termonepesadyd B CHEpUYECKH — OAHOMEPHOM
IIOCTAaHOBKE C 3aJaHUEM TEMIIEpaTypbl Ha BHEUIHEH cdepe (3amaya OXJIaKIEHUs
OJTHOPOJIHO HArpETOTO I111apa).

5. MopnenupoBaHue TeueHUs (PpeoHa B KaHale paauaibHOM TypOUHBI C
yCIIOBUEM HamOoJblied O01au30cTH K (ha30BOMYy Iepexony (31eMeHT OuHapHOU
HPHEProyCTaHOBKH, pabOTarOUIeil B HU3KOM JIMara3oHe TeMIieparyp — He Bbiiie 40
°C — ¥ Ha MaJIoM TeruIonepenazae — nmopsaka 20 rpan).

2.4 Ilepeyensn Y4eOHO-MeTOANYEeCKOro odecneyeHust IS
CAMOCTOAITEJIbHOI Pa00Thl 00Y4alOIIUXCS 10 IMCHUITIMHE (MOTYJII0)
HepequL y‘le6HO-MeTO,Z[I/I‘ICCKOl"O

No HaI/IMCHOBaHI/IC O6€CH€‘~I€HI/I${ JUCHUIIJIMHBI ITO BBITIOJTHECHUTIO
- pasznena CaMOCTOSITENTLHOM pabOTHI
1 2 3
1 [YucneHHoe MoOJETUPOBAHUE. Cenos JI.M. MexaHuka CIUIONTHOM CPEIbI
MonenupoBanue GU3NIECKUX Tom. 1 — CIIMCOK JOMOJHUTEIHLHOM
nporieccoB. [Tapabonnueckue 3agaun auTeparyps 1. 5.2.1.

MaTeMaTHueckoi Gu3uKH (3a1a4a
pacnpocTpaHeHus Tera, 3ajada

b dy3un, 3a1ada GUIBTPAINN).
2  |DnemenTsl Teopun noreHnuana. [lomusie [lonynos C.K., 3a6ponun A.B., ViBaHnoB

CHCTEMBI TIOTEHIINATIOB. M.4., Kpaiiko A.H., [Ipokomnos I'.I1.
IlocTaHOBKa KpaeBbIX 3a/1ad. YucneHHoe pelieHne MHOTOMEPHBIX 3a7a4
ANTOpUTMBI pelieHus 3a1a4y ra3oBOM JMHAMHUKH — CIMCOK OCHOBHOM
MaTeMaTH4eCcKOi (pU3MKH. auTepatyps . 5.1.2.

3 |YucieHHOEe MOAECIUPOBAHUE baruenop Ix., Moddar I'., Cohpmen @. u
HECTaIlMOHAPHBIX (PU3NUYECKUX np. CoBpeMeHHas THAPOMEXaHUKa. Y crex U

MIPOIIECCOB. DBOIIOIMOHHbBIE YPAaBHEHHSI |IPOOJIEMBI — CIUCOK OCHOBHOM JINTEPATYpPhI
B YAaCTHBIX MTPOU3BOJHBIX cO cTapmum  [m. 5.1.1.
orneparopoM Jlarutaca (MpUHLIKIT

MaKCUMyMa JIJIsl HUX ). Cneskun H.A. Jlekuu o ruipoMexaHuKe —
CIHMCOK OCHOBHOM JuTeparypsl 1. 5.1.3.
4  |duddepennmnanpabie ypaBHEHUH B Cenos JI.M. MexaHuKa CIUIONITHOM CPEIbI
YAaCTHBIX MTPOU3BOIHBIX BTOPOTO MOpsiiKa [ToM. 2 — CIIUCOK JOTIOTHUTETHHON
MapaboJNYECKOTO TUIIA U crienuduka auteparyps 1. 5.2.1.

YHUCJIICHHBIX MCTOAOB, HpI/IMCHSICMLIX JUUIA
HAXOXJECHUS UX PEIICHHI.




3. O6pa3zoBare/ibHbIE TEXHOJIOTUM:

Pa3bop mnpakTudeckux 3adad W TPUMEPOB, MOJCIUPOBAHUE CUTYaIH,
OPUBOMASIIUX K TEM WJIM UHBIM OIIMOKaM B Iporpamme, BbIpaOOTKAa HaBBIKOB
BBEISIBJICHUST ¥ HCIPABJICHUS OIMMOOK B TMPOIECCE HAMMCAHUS TPOTPAMMBI.
[locTpoeHue TECTOBBIX NPUMEPOB [JIsi BBISBJICHUS OIIMOOK B MporpamMme u
cpaBHeHUS A(Q(HEKTUBHOCTH PA3JIMYHBIX aJITOPUTMOB.

JUist U1y ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0pPOBbS IPEAyCMOTPEHA
OpraHu3alys KOHCYJIbTAIIUN C UCIIOIb30BAaHUEM BJIEKTPOHHOM MOYTHI.

I/ICHOJIL3yeMbIe HHTEPAKTUBHLIC 06pa30BaTeJ’IbeIe TEXHOJIOTUH:

Cem | Bup 3ansarus Hcnione3yeMble HHTEpaKTHBHBIE 00pa30BaTEeIbHbBIC Kon-Bo
ecTp TEXHOJIOTHH 4acoB
JlaGopatopusble | JJuckyccus Ha Temy: «3a1aud MaTeMaTHYECKOM 4
6 | 3aHsTHA ¢bu3uky (3a1a4a pacpoCTpaHeHUS TeIlIa, 3aJa9u
muddy3un, 3a1a9u GUITBTPAIIH))»
Juckyccust Ha Temy: «DyHIaMEHTaIBHOE pelIeHNE 6

ypaBHenus Jlamnaca. [IoreHImanbsr mpocToro u
JIBOMHOTO €105, 00bE€MHBII MOTEHIHAIL.
DyHaMEHTAJIbHOE PEILIEHNUE YPaBHEHUS
TEIJIONPOBOAHOCTH

Juckyccus Ha TeMy: «HucneHHbple METObI PELICHUS 6
3a/1a4 co cTapiiuM oneparopom Jlamnaca,
napa0oJInYeCKue 3BOIIOLUOHHbIE YPAaBHEHUS U
WCII0JIb30BaHNE IPUHLINIIA MAKCUMYMa JUIs HUX.
OO6parHas 3a7a4a JJIs1 ypaBHEHUS TETUIOMPOBOTHOCTH
Hmoeo: 16

4. OueHOYHBbIE CpeaCcTBA IJsl TEKYIIero KOHTPOJIA YCHEeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTANNH

4.1 ®oH OLIEHOYHBIX CPEACTB /1JIsl MPOBeeHUs TeKyllel aTTecTAluN

Texywue ammecmayuu He npedycMampusaromcsi.

4.2 @®oHI OUEHOYHBIX CPeICTB IJs NPOBeJeHUS TPOMEXKYTOUHOMH
aTTecTanuu

Konmponvnuvie 6onpocul (k 3auemy):
1. Maremaruyeckoe MOJETUPOBAHKE MTPOIIECCOB TEIJIOMACCONEepeHOca.
2. Marematrnueckas ¢usuka. [ToctanoBka kpaeBbix 3a1ad. CyliecTBOBaHWE U CTUHCTBEHHOCTh
pemenus. KoppekTHOCTh 1 HEKOPPEKTHOCTb.
3. OOparnble 3amaun. Krnaccudpukamus muddepeHnanbHbIX ypaBHEHHH B YacTHBIX
IIPOU3BO/IHBIX.
VYpaBHeHME TEIIONPOBOAHOCTH, MU Py3un u GUIbTpaIUH.
HecrarnmonapHsle mporecchl ¥ napadoInyeckie ypaBHEHHs.
DneMeHTHl TeOpUH NMOoTeHIMaa. VIHTerpanbHble onepaTopbl TEOPUU OTEHIMANA
dyHnaMeHTalIbHOE pelieHue ypasHenus Jlariaca. [loTeHnansl mpocToro U ABOMHOIO CIIOs,
00BEMHBIN MOTEHIHAIL.
8. Tlorenmman PoGena. IHTErpaibHbie OmepaTopsl.
[IpencraBnenne ¢pynknuii morennuanamu. Jlemma Houkosa. [ToHBIE CHCTEMBI TOTCHIIMAIOB

No ok



9. TMonmHoTa cnBUTOB ()yHOAMEHTAIBHOTO pelleHus ypaBHeHHUs Jlammaca B HMOAMPOCTPAHCTBE
TFapMOHUYECKUX (YHKIUH.

10. Cuctembl TMOTEHIMANIOB NOJHBIE Ha rpaHune obmactu. IlomHOTa MOIUPHUIMPOBAHHBIX
CHCTEM, MOJIy4YEHHBIX U3 (PyHIAMEHTAIbHOTO PEeILIEeHHS.

11. Anroput™msel 3324 MaTeMaTHIecKoi (pu3uku. Anroput™ 3aaaun Pobena.

12. BuyTpeHHnsis u BHeNH:A 3a1a4da Jupuxie ais ypaBHenus Jlammaca u [lyaccona.

13. BuyTpeHHsisi 3amadya W BHEIIHss 3agada Heiimana anst ypaBHenus Jlamnmaca W ypaBHEHHS
ITyaccona.

14. I'pannyHOE yrpaBieHue TeMueparypoil. burapmonnueckoe ypaBHEHuUE.

15. MoaenupoBanre GU3NIECKHUX MPOIIECCOB. 3aa4l MATEMAaTHYECKON (UK.

16. Ilpumeps! 3a1a4 MaTeMaTH4YeCKOi pu3uky. 3agada pacpoCTpaHEHUs TeIUIa.

17. ObparHas 3agaua U1 ypaBHEHMsI TEIUIONPOBOAHOCTH.

18. OcuoBHble THIBI IU(pGEpPEHINATBHBIX YPaBHEHUI B YACTHBIX HPOHM3BOJIHBIX BTOPOTO
nopsaka. [loctaHoBKa KpaeBbIX 3ajau.

19. AnropuT™MBI pacyera 1o SIBHBIM U HESIBHBIM YHCJICHHBIM CXeMaM JIJIsl ypaBHEHUS
TEIIONPOBOAHOCTH.

20. AnropuTMBI pereHus 3a1a4 00 yrpaBiIeHHH TEMIIEPaTypOil.

5. IlepeyeHb OCHOBHOWH M [ONOJHUTEJbHON Yy4eOHOW JHMTEpPaTyphbl,

HEe00X0AMMOIi 17151 OCBOCHUS TUCUUIIIMHBI (MOTYJIA)

5.1 OcHoBHas nuTeparypa:

1. Cabutos, K.b. YpaBHenuss maremMatuueckor (pu3uku [DneKTpoHHBIN pecypc]: y4ued. —
OnekTpoH. JaH. — Mocka: ®wusmatiur, 2013. — 352 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/59660

2. Temam P. Martemarnueckoe MOJCIMPOBAHHE B MEXAHHWKE CIUIONIHBIX Cpel: ydeOHOe

nocobue / Temam P., MupanBuib A. — DnekTpoH. gaH. — M.: "Jlaboparopus 3HaHuit" (paHee
"BUHOM. JlaGoparopus 31anuit"), 2017. — 323 c. — ISBN 978-5-00101-494-2- [DnexkTpoHHbII
pecype] — URL: https://e.lanbook.com/book/94110 (06.04.2018).

3. Ps6enbkmii, B. C. BBeeHre B BBRIUMCIUTENHHYIO MaTeMaTUKy [DIEKTpOHHBINA pecype] /
B. C. Psabenbkuii. - 3-e uzn., ucnp. u nom. - M.: ©DUIMATIIUT, 2008. - 288 c. - (Pu3TeXx0oBCKHii
y4eOHHK). - ISBN 978-5-9221-0926-0. — Pexxnm JOCTyMa:
http://znanium.com/catalog/product/544692

5.2 JlonoaHUTENBHAS JINTEPATYPA:

1.  Ilpucekun, B.JI. OCHOBBI MeTOZ]a KOHEUHBIX IEMEHTOB B MEXaHUKE J1e(POPMHUPYEMBIX
ten: yueonuk / B.JL. Ipucekun, I'.1. Pactopryes. — HI'TY, 2009. - 240 c. ISBN 978-5-7782-
1287-9. — [DneKTpOHHBIN pecypc]. — URL:
http://biblioclub.ru/index.php?page=book_red&id=436040

2. Anekcannpos, /[.B. BBemenwme B THapoaumHamuiKky : ydeOHoe mocobme / JI.B.

Anekcannpos, A.FO. 3yb6apes, JI.IO. HMckakoBa. - ExarepunOypr: M3matenbcTBo YpaabCcKoro


https://e.lanbook.com/book/59660
https://e.lanbook.com/book/94110
http://znanium.com/catalog/product/544692
http://biblioclub.ru/index.php?page=book_red&id=436040

yauBepcuteta, 2012. - 112 ¢. - ISBN 978-5-7996-0785-2; To >xe [DnekTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=239521

3. Mutpodanoa, O.B. T'mapoamHamMuka ¥ TEIJIOOOMEH 3aKpy4eHHBIX IIOTOKOB B
KaHaJIax sIepHO-3JIeKTpUIecKuX ycTaHoBok / O.B. Murpodanosa. - Mocksa: ®uzmartiut, 2010.
- 286 c. - ISBN 978-5-9221-1223-9; To xe [DOnektponneli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68969

5.3. Ilepuonuueckne U3gaHMs:

1. Bunyakin A.V., Chernyshenko S.I., Stepanov G.Yu. Invisid Batchelor — model flow past
an airfoil with a vortex trapped in a cavity // J.Fluid Mech. — 1996. — Vol. 323. — P. 367 — 376.
http://dx.doi.org/10.1017/S002211209600095X

2. Bunyakin A.V., Chernyshenko S.I., Stepanov G.Yu. High — Reynolds — number Prandtl —

Batchelor — model flow past an aerofoil with a vortex trapped in a cavity // J.Fluid Mech. — 1998.
—Vol. 358. — P. 283 — 297. http://dx.doi.org/10.1017/S0022112097008203

3. Bynskun A.B. JlamuHapHBIA TOTpaHUYHBINA CIOH MPH OOTEKaHWU KPBUIOBOTO MPOQHMIIS C
KpyroBoii Beiemkoii // 3B. PAH Mex. xxuak. u raza — 1998. — No2. — C. 52 — 57.

4. bynskuH A.B. Buxpesas sidelika ¢ BpalalOUIMMCSI BHYTPH LIWJIMHIPOM Ha MOBEPXHOCTU
KpbUIOBOro npoduis npu O6onpmmx uucinax Pelinonbnaca // M3B. PAH Mex. xunk. u rasza. —
2001. — Ne 4. - C. 87 - 92.

5. Sandoval M., Chernyshenko S. Extension of the Prandtl — Batchelor theorem to three-
dimensional flows slowly varying in one direction // Journal of Fluid Mechanics 2010. V. 654. P.
351361

6. Ilepeuenn pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANIUOHHOW CeTH
«AHTEpPHETY, HE0OX00UMBIX ISl OCBOEHUS THCIMIIMHBI (MoxyJsi): Wikipedia

7. Meroanyeckue YKazaHusi JJIA O0y4YalOIIUXCHA IO OCBOEHHMIO
AUCHHUILIUHBI (MOIYJIs1)

B mporecce camocTosiTensHON paObOTHl KaKbI OOyJaronIuiics MOaydaeT 3aJaHus I0
KaXIOMY M3 TpeX pasfesioB IUCHMIUIMHBI (CM. Taby. 2.2), KOTOpble NPHUHUMAIOTCS I10
COTJIACOBAHUIO C MPETIOIaBaTelieM (B CIIEIHAIbHO Ha3HAYaeMOe BPEMS).

B ocBOeHMHU TUCHMITIMHBI MHBAIWIAAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyaldbHas ydeOHas palboTa (KOHCYJIbTAaIlMHM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

I/IH)]I/IBI/I)]yaJ'IBHI)Ie KOHCYJbTalUM 110 MTPCAMETY SABJIAIOTCA BaXHBIM (i)aKTOpOM,
CHOCO6CTBYIOI_]_[I/IM UHAWBUAYAJIU3allun 06y‘-ICHI/IH " YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXJy TpernojaBaTesieM W O00yJalollMMCS WHBAJIWIOM WM JIMIOM C OrpPaHUYCHHBIMU
BO3MOXHOCTSMHU 310POBbA.


http://biblioclub.ru/index.php?page=book&id=239521
http://biblioclub.ru/index.php?page=book&id=68969
http://dx.doi.org/10.1017/S002211209600095X
http://dx.doi.org/10.1017/S0022112097008203

8. IlepeyeHbr HH(POPMALMOHHBIX TEXHOJIOIMH, HCIOJb3YEeMBIX NpPH
OCYyIIECTBJIEHMH 00Pa30BaTEJILHOIO Mpoecca no AMCHUILInHEe (MOAYJI10) (Ipu
He00XO0IUMOCTH)

8.1 Ilepeyenb HeE0OXOAUMOI0 IPOTPAMMHOTIO O0eCTIedeHUs :
HHHGHSHpOBaHHHC IIporpaMMel HE UCITOJIB3YIOTCS, @ TOJIbKO aBTOPCKHUC.

8.2 Ilepeyenr He00XO0AMMBIX MH(MOPMALMOHHBIX CIPABOYHBIX CHCTEM:
Wikipedia

8.3 Ilepevyenb HHGPOPMANMOHHBIX CIIPABOYHBIX CUCTEM:
1. CHpaBO‘lHO-HpaBOBaﬂ CHUCTCMa «KOHCYJ’ILT&HT ITaroc»

(http://www.consultant.ru)
2. DnekTpoHHas 6ubnuoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)

9. MaTepuajibHO-TeXHUYeCKasi 0a3a, He0OX0AMMAs JIsl OCYIIeCTBJIEHUS
00pa30BaTeJIbHOI0 MPOLECCa MO IMCHUIIMHE (MOAYJII0):

MaTepI/IaJIBHO'TCXHI/I‘IeCKOC obecrmeueHne AU CITMITIIMHBI

No Bug pabor
(MoOmyJIs1) M OCHAIIIEHHOCTD

1. JlexuuonHuble 3aHaTUS | JICKOMOHHAsT — ayAMTOpHs, CHENHAIbHO  00OpYIOBAaHHBIC
MYJIbTUMEAUNHBIMU IEMOHCTPALIMOHHBIMU KOMIUIEKCAMU.

2. CeMuHapcKue 3aHATUS | AyAUTOpHS ISl IPOBEICHUS 3aHATUH CEMHUHAPCKOro THIA.

3. Kypcosoe Aynutopus i BBIIOJHEHUS HAy4YHO-HCCIEN0BATENIbCKON
MIPOEKTUPOBAHUE paboTh! (KypcOBOTO MPOEKTUPOBAHUS).

4. Texymuii  KoHTpoOib, | [IoMemenue Uil IPOBEAECHUS TEKYLIEH U IMPOMEKYTOUYHOU
MIPOMEKYTOUHAs aTTEeCTallUH.
aTTecTalus

5. CamocrosTenbHas Kabuner 11 camMocTOSTENbHOM  pabOThl, OCHALICHHBIN
paboTta KOMIIBIOTEPHON TEXHHMKOW € BO3MOXHOCTBIO NOIKIIOYEHHS K

cetn «/HTEpHET», NMPOrpaMMON 3KPaHHOTO YBEIWYEHUS U
00€CMeUYeHHbIN JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.



http://www.consultant.ru/
http://www.elibrary.ru)/

PEIIEH3UA
Ha pa0o4yasimporpamMma qHCHHILIHHbI
«YHuciienHoe MOIeIMPOBaHHE B 32/1a4aX TeIJIOMACCONEPEHOCa s
KaTeropuu o0y4ammuxcs cnenuaabnocT 02.03.01 «MaTemaTuka u
KOMIbIOTePHbIe HAYKH» (KBaJuuKanus — 6akaaasp)

PaGoyas mporpamMma u (OHJ OLEHOYHBIX CPEACTB Y4eOHOH AUCIUILIHHEL
«HucneHHOe MOZENUPOBaHKE B 3a[adaX TEIUIOMACCOIIEPEHOCa» I KaTerOpHH
obydarommxcs cnenuanbaoctd 02.03.01 «Maremaruka ¥ KOMITBIOTEPHBIE HAYKIY
(xBayM@ukanys - 6aKagaBp) COAEPIKUT IepedeHb GOPMUPYEMBIX KOMIIETEHIUH 1
3Talbl UX GOPMUPOBAHUS, CTPYKTYPY DOHMA OLIEHOYHBIX CPEACTB JUIS TeKyIlel 1
IPOMEKYTOYHOU aTTECTALIMH, IPUMEPHEIN ITepedeHs TeM pedepaToB, IepedeHb TeM
1abOpaTOPHEIX PaboT, a TAKXKE BOIPOCH! sl IOATOTOBKY K 334YeTy.

Conepxanvie pabode#f mporpammel U (oHma oneHodssx cpencts (PII u
®OC) yuebno#t mucumMHEl «UHCIEHHOE MOJENMpPOBAHHME B  3a1a4Yax
TerioMaccomneperoca» coorserctByer @I'OC BO mo cmenmansroctu 02.03.01
«MaTemMarrika ¥ KOMIIBIOTEPHEIE HAyKH», YTBEPKICHHOMY IpHKasoM Ne827
Munucrepctea oOpazoBamust u Hayku PO or 17.08.2015 r., OOII BO,
JISUCTBYIOIIE#l NPUMEPHOW (TUMOBOH) HporpaMme IO JUCHUILIMHE, Y4eGHOMY
miady crnenuansHOCTH 02.03.01 «MareMaTrka ¥ KOMIIBIOTEPHBIE HAYKH.

KouTponsHele H3MepHUTENbHBIE MaTepUalbl M METONUKA OLEHHBAHUS
Ka4eCTBa IIOJTy4YEeHHBIX 3HAHUH COOTBETCTBYIOT IIOCTABIICHHBIM 3a/[a4aM, a UMEHHO,
NPHOOPETEHHMIO yIaluMECs TpeOyeMbIX KoMreTeHuwi. OLeHKa 3HaHUi CTYISHTOB
OCYIIECTBIIACTCS HAa OCHOBAHWH BBIIIOJHEHUS J1a0OpPaTOpPHBIX paboT W HalUCAHHS
pedepaToB, a MO3TOMy ABIAETCS HOCTATOYHO OOBEKTHBHOM. IIpefCTABICHHEE B
(OHIIE OLIEHOYHEIX CPEICTB KOHTPOIBHEIE U3MEPHUTENIBHEIE MATEPUANBI IIONHOCTHIO
COOTBETCTBYIOT YPOBHIO 00y4eH s B COOPMYITHPOBAHHBIM KPUTEPHUIM OLIEHKH.

PII u ®OC sBiseTcs NONHBIM M aJeKBaTHLEIM OTOOpaXkeHHeM TpeGoBaHwix
@®I'OC BO u OOQII, obecrieunBaeT pelleHHe OLEHOUHOHN 38144 COOTBETCTBHS
00IMX NPOQECCHOHATBHEIX M HPOYECCHOHANBHBIX KOMIIETEHIHH BBITYCKHUKA
3TUM TpeOOBaHUSM.

3agaHus OLICHOYHBIX CpeJICTB COOTBETCTBYIOT TpeOOBaHUIM
IPO(ECCHOHANBHEIX KOMIICTEHIMH, a HMEHHO BHIPAGaTHIBAIOT y YYAIIHXCS
CIIOCOOHOCTH  COCTaBNATh ~ MATEMaTMYECKHE MOJENHM  TEIIONpPOBOJHOCTH,
i Qy3um, GUIBTPAITUH, IPOBOIUTE YKCIEHHEIE PACYETH! C UCIIOIb30BAHUEM HX.

Cuanraro nenecoobpasHsiM yTBepauTh PII  mucnumumuesl  «UucienHoe
MOJIeIMPOBaHME B 3a1a4aX TEIJIOMACCONIEPEHOCay B IIPEICTaBICHHOM BUJIE.

aBenko U.B.



PEIIEH3U
Ha paGo4yasinporpaMma AU CUMILIHHbI
«YnciieHHOe MOIeJINPOBaHNe B 3a1a4aX TeNJoMacconepenoca» nJjs
KaTeropuu ody4amomuxcs cnenuaabsoct 02.03.01 «MaremaTuka u
KOMIBIOTepHbIe HayKn» (KBajau(pukanus — 6akanasp)

Pa6ouas mporpamma u (OHZ OLEHOYHBIX CPEICTB y4eOHOW JUCIMILTAHEL
«YucineHsoe MOJEIMPOBaHUE B 3afadax TEIIOMAacCOIIEPEHOCa» Uil KaTeropuu
obyuaronuxcs crerpanbHoctd 02.03.01 «MaremaTiKka U KOMIBIOTEPHBIE HAYKID
(xBanuGuKamus - 6akanaBp) COAEPXKUT MepedeHb (GOPMHUPYEMBIX KOMIIETEHIMH U
3Tansl uX GOPMUPOBAHUS, CTPYKTYPy (OHMA OIEHOYHBIX CPEACTB ISk TEKyIIeH U
IPOMEXKYTOYHOM aTTeCTaIly, IPUMEPHBIH IepedeHb TeM PepepaToB, IepeueHb TEM
71a60paTOPHBIX paboT, a TAaKXKe BOIIPOCH! UL IIOATOTOBKH K 3a4eTy.

Conepxanve pabodedl mporpammsl X (oHza oneHodHbx cpeacts (PII u
®OC) yuebHOM mucIMIUIMHBL «YHCIEHHOE MOJEIMpOBaHKWEe B 3ajadax
TeruioMacconeperoca» coorserctByer ®I'OC BO mno crmenumansroctu 02.03.01
«MaTeMaTUKka ¥ KOMIIBIOTEPHBIE HAYKW», YTBEPXKIEHHOMY mpukasom Ned27
MunucrepctBa oOpazoBanus u Hayku PP or 17.08.2015 r., OOII BO,
JeHcTByIOel NpUMEpHOM (THIOBOM) HporpaMMe IO IUCLUILIMHE, yd4eGHOMY
many crnermansHocTy 02.03.01 «MaremaTuka 1 KOMITBIOTEPHBIC HAYKID).

KoHTpONbHBIE W3MEpUTEIbHBIE MaTepualbl ¥ METOAWKa OLCHUBAHUA
Ka4ecTBa MOJTyYEHHBIX 3HAHUH COOTBETCTBYIOT IIOCTABJIEHHBIM 3a/[a4aM, & UMEHHO,
IpUOOPETEHHIO yIaUMUCS TpeOyeMbIX KoMreTeHui. OueHka 3HaHU| CTyIEHTOB
OCYIIECTBIISETCS. HA OCHOBAHUY BBINOJHEHMS J1aOOPaTOPHEIX pabOT ¥ HaIMCAHU
pedeparos, a MO3TOMY SBISETCS JIOCTaTOYHO OOBEKTHBHOM. [IpencraBieHHEIC B
(OH/Ie OLEHOUHBIX CPEICTB KOHTPOJILHBIE U3MEPUTENBHBIE MaTepUabl IIOTHOCTHIO
COOTBETCTBYIOT YPOBHIO 00y4eHUs U CHOPMYTUPOBAHHEIM KPUTEPUSIM OL[CHKH.

PIT u ®OC sBisgercs IOJHBIM U aJeKBaTHBIM OTOOpa)KEHHUEM TpeOOBaHUMI
OI'OC BO m OOII, obecneuynBaeT pelIeHHE OLICHOYHOM 3amayu COOTBETCTBUS
00m@x MPohHECCHOHANBHEIX U NPOGECCHOHATNBHBIX KOMIIETEHIMM BBILYyCKHUKA
STUM TPeOOBaHUSIM.

3amaHus OIICHOYHBIX CpeICTB COOTBETCTBYIOT TpeOOBaHUSIM
IpoEeCCHOHANBHBIX KOMIIETCHIMHM, a MMEHHO BhIpa0aThIBAIOT y Yy4allUuXCs
CIIOCOOHOCTH  COCTaBIATH  MaTeMaTHdeCKue  MOJENHM  TEeJIONPOBOAHOCTH,
mubbysun, GUIBTPALUK, IPOBOAUTE YHCIEHHBIE PACYETEI C UCIIOIH30BAHUEM HX.

Cumraro 1enecooOpasusiM  yTtBepauth PII  mucnumnuuasl  «YucineHHoe
MOJIETTMPOBaHKE B 3afjadaX TEIIOMACCOIIEPEH0Cay B IIPEICTABICHHOM BUTIE.

Kannunat ¢us.-Mat. Hayk,
JOLEHT Kadeaphl TEOpEeTHIECKON QU3UKU
1 KOMIIBIOTEPHBIX TexHonoruit Kyol'y
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