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1 Heau v 3a7244 M3yYeHUsT AUCHUILINHBI.
1.1 Hear ocBoeHusi aucuuMmiauHbl. ChHopMHUpOBATH y CTYIEHTOB IMPEICTABICHHUS O

YHUCJICHHBIX METOJaX PCIICHNA OCHOBHBIX MAaTEMATHYCCKUX 3a1a4 Ha OBM.

1.2 3agauun aucumniauHbl. [lokazaTh mpueMbl W METOABl MOCTPOEHUS JIHUCKPETHBIX
MoJieJiell OCHOBHBIX 33/au aHaiu3a U AudQepeHIuanbHbIX ypaBHEHUH, NPUBUTH HaBBIKU
KOHTPOJISI TMOrPEIIHOCTEM W OUEHKHM CKOPOCTH CXOOUMOCTH HTEPALMOHHBIX METOMOB.
BocnurarenbHas 3agaya Kypca COCTOMT B JIEMOHCTpPaUMHU BO3MOKHOCTEM JOBEACHHBIX 10
YUCJIEHHOTO pe3yJIbTaTa MaTEMaTUYECKUX MOJEIIEN pEAIbHBIX SIBJICHUM.

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl.

Jucnunnmaa «YWCIIEHHBIE METOABI» OTHOCHUTCS K 0Oa3oBoii yactu brnoka 1
«Iucuummapl(MOIyNMH)» y4eOHOTO TUIaHA TO HAMPAaBICHUIO MOATOTOBKHM «MareMaTtuka |
KOMITBIOTEPHBIC HAyKW».. J[7Is TOJHOIIEHHOTO TOHMMaHHS Kypca «YUYWCIECHHBIE METOIbD»
HEOOXOAUMBI 3HAHUS, YMEHUS M HABBIKM, 3aJI0KEHHBIE B Kypcax MaTeMaTU4YeCKOro aHallu3a,
JTMHEHHOU anreOpsl, (YHKIIMOHAIFHOTO aHANIN3a, U JU(QepeHInaIbHbIX YpaBHEeHHH. CTyIeHTHI
JIOJKHBI OBITH TOTOBBI MCIOJIB30BATh MOJIYYCHHBIE B 3TOW 00JIACTH 3HAHMS, KaK MPU U3yYECHUU
CMEXHBIX TUCITUILINH, TaK ¥ B MPO(PECCHOHATBHOMN IeATEITHHOCTH.

1.4 Ilepevyenb MIaHMpyeMbIX pe3yJIbTATOB OOy4YeHHMs MO AUCHUILUIMHE (MOJYJIO),
COOTHECEHHBIX ¢ IJIAHUPYEeMbIMHU Pe3y/IbTATAMH 0CBOCHHMS 00pa30BaTeJbHON NPOrpaMMbl.

W3yuenne naHHOW y4eOHOM TUCIMIUTMHBI HAIIPABICHO Ha GOPMUPOBAHUE Y 00YYAIOLIHXCS
obmenpodeccuoHanbHbIX U npodeccuonanbubix komnereHmit: OIMK-1, OIIK-4, TTK-5.

No HNunexc Conepxanue B pesynbTaTe nzydeHus: yueOHoi
n_n KOMIIET KOMITETEHINH (WK e JUCITUIIMHBI 00YYaroIuecs JOKHbI
7| eHIUM YaCcTH) 3HATh YMETh BJIaJIeTh
1 OIIK-1 | I'oTOBHOCTBIO OCHOBHBIE pa3pabaTeiBaTh | METOJAMU U
HCIOJIb30BATh YHCJICHHBIC YUCJICHHBIC TEXHOJIOTHSIM
(dbyHIaMeHTaIbHbIE 3HAHUS | METOIBI U | METOJBI U | 1 pa3paboTku
B obnactu ITOPUTMBI QITOPUTMBI, YUCJICHHBIX
nuddepeHInaITbHbIX peneHus peanu30BbIBAT | METOJOB  JIA
yYpaBHEHUH, MaTeMaTH4ecK | b 3T | 3a]1a4 u3
YUCJIEHHBIX METOJIOB, ... B | UX 3a/Jad M3 | alTOPUTMBI HA | YKa3aHHbBIX
Oymytei pa3aenos: SI3bIKE pa3aenos.
npodeccnoHanbHOM TEOpUs MIpOrpaMMHUpOB
JEATEIIbHOCTH anmpoOKCUMAI | aHUsI
M, YHUCJIEHHOE | BBICOKOTO
WHTETPUPOBAH | YPOBHSI.
ue, JIUHEHHas
anrebpa,
OOBIKHOBEHHBIE
nuddepenmnman
bHBIE
ypaBHEHUS,
ypaBHEHUS
MaTeMaTH4ecK
oM ¢bu3uKwy,
UMETh
MIPEICTABJICHHE




No WNunekc Conepxxanue ) B pe3ynbrate n3yueHust yueOHOH
L | Kommer KOMITETCHIIMH (MJTH €& JIMCIUATIIIMHBI 00yYarOIIHUECs] TOJDKHBI
| eHun Y4acTH) 3HATh yYMeTh BJIaJEeTh
0
CYILIECTBYIOIIH
X ImaKeTax
MPUKJIIATHBIX
MIPOTrpaMM.

2 OIIK-4 | CnocoOHOCTBI0O HAXOOWUTH, | MATEMATUYECKUE | HAXOAUTH, HaBBIKAMU
aHaJIM3UPOBATh, AT OPUTMBI aHAIM3UPOBATh, | MPOrPAMMHPOB
peann30BbIBATh YHCIIEHHOTO peaan30BLIBATE | AHUSA
[IPOrPaMMHO U | peueHus NpOrpaMMHO ¥ | MaTeMaTHYECKH
HCIIOIb30BATh Ha | THOMYHBIX 33734 | UCIOIL30BaTh X BBEIUUCIICHUIH
[IPAaKTHUKE anreOpsl, Ha MIPaKTHKE
MaTEMaATHUUYCCKHUC aHau3a, MaTeMaTUuuYCCKnu
AITOPUTMBI, B TOM 4Hucie ¢ | AUpdepeHumans | e anropuTMbl
IPUMEHEHHEM HBIX YPaBHCHHH,

COBPEMEHHBIX HHTCTPAJIBHBIX
BBIYMCIIUTENILHBIX CUCTEM. | YPaBHCHUI

3 [IK-5 CrocoO6HOCTBIO OCHOBHBIE JTaIlbl | CTPOUTH uHpOpManuen
HCIIOJB30BATh METO/IbI | BBIYHCIUTEIBHO | TUCKPETHBIC 0
MAaTEMATHYECKOT O u | ro aHaJloru MOrpeIIHOCTAX,
AJITOPUTMHUYECKOTO OKCIEPUMEHTA, | THIWYHBIX BOSHHKAIOMHUX
MOJIEIUPOBAHKS IpH | POMb M MECTO | MaTeMaTHYECKH g:ar[ax PpasHbIX
pPELICHUH TEOPETHUYECKUX | YUCICHHBIX X BAMAL, | ATHICCKO
Y TIPUKJIQJHBIX 3a]1a4. METOZOB B | pa3pabaThIBaTh ro "

MaTeMaTHYeCKO | AJITOPUTMBI Unx AT OPHTMHYCCK

M pOrpaMMHOMN oro

MOJICJTMPOBAHUH | pean3aiui MOJIETPOBAHH
A

2. CTpyKTYpa M coep:KaHue M CUHIJIMHBI.
2.1 PacnipenesieHne TPyAOEMKOCTH JUCHHUILIMHBI IO BHAaM padoT.
OOmiast Tpym0€MKOCTh AUCIUILTUHBI cocTaBisieT 10 3auérHbix examnun (360 gacor), ux
pacripesiesieHle 1o BUaM padoT MpeCTaBIeHO B Ta0InIEe

(ona cmyoenmog OPO)
Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (dachl)

6 7
KonTakTHas padoTa, B TOM YHCJI€:
AyauTOpHBIE 3aHATHS (BCEro): 186 96 90
3aHATHS JIEKIIMOHHOTO THUIIA 84 48 36 - -
JlaGopaTopHble 3aHATHS 102 48 54 - -
3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPHI,
PAaKTUYECKHUE 3aHATHSI) ) ) ] ]
HNuas koHTaKTHas padora:
KonTpons camocrositensHoi pabotsl (KCP) 8 6 2
[Tpomexyrounas arrectanus (MKP) 0,6 0,3 0,3
CamocrosiTesibHasi paboTa, B TOM YHcJe:
[TpopaboTka yueObHOro (TeOpeTUYECKOro) MaTepuana 24 12 12 - -




BrinonHenne MHAWBUTYaTbHBIX 3aJaHHH (COCTaBICHUE
aJropuTMa, HalMcaHue, OTIa/Ka IPOrpaMMbl, TOA00D 52 24 28 - -
TECTOBBIX IIPUMEPOB)
IToAroTOoBKAa K TEKYIIEMY KOHTPOJIIO 18 6 12 - -
KouTtpoJnb:
IToaroToBKa K 3K3aMEHY 71,4 35,7 | 35,7
OO6masi Tpy10€eMKOCTh yac. 360 180 | 180 | - -
B TOM 4YHCJIle KOHTAKTHAsA 1046 | 1023 | 92.3
pabora
3a4. el 10 5 5

2.2 CTpyKTYypa IMCHUIIMHBI:

PacnpeﬂeneHI/Ie BHUI0B yqe6H0171 pa6OTLI " X TpYAOCMKOCTH I10 pa3jciiaM IUCHUILINHBI.
Pazgensr AUCOUIIJIMHBI, U3y4aCMBbIC B 6-M CEMECTPEC

KomnaecTBo yacoB
A B
Ne HaumenoBanue pazaenos YATOpHAL HeayRATOpHAL
Bcero pabora paboTa
JI 113 ] JIP CPC
Cxema BBEIYHCIUTEIHLHOTO OKCIICpUMCHTA.
1. N 4 2 - 0 2
Knaccudukanus norpenHocTen.
WuTepnionsiuys U HauTydllee NpuoInKeHUE;
2, prioIBIHL YHHee fp ’ 56 | 20 | - | 22 14
MHOTOWICHBI YeOblIeBa.
Mertoapl penieHUs] HETMHEHHBIX YPABHEHUI U CUCTEM 20 6 ) 6 8
YpaBHEHUH.
4. [YucrneHHOE MHTEIPUPOBAHHE. 28 | 10 | ~ | 10 8
5.  |YmcneHHbIE METOBI JINHEHHON anreOphl. 30| 10 | | 10 10
Hmoeo no oucyuniune: 48 | - | 48 42

[Tpumeuanue: JI — nexnuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapbl, JIP — nmaGopaTtopHble
3anstusa, CPC — camocrosaTenbHas paboTa CTyAeHTa

Paznenbl nuCUUIUIMHBL, U3ydaeMble€ B 7-M CEMECTPE

KomnuectBo yacos

A B
Ne HaumenoBanue pazaenon yAUTOpHas HeayouTopHas
Bcero pabota pabora
J 113 ] JIP CPC
1.  |YucieHHbIE METOIBI TMHEHHOMN anreOpsl. 20 6 - 8 6
2 YucIIeHHBIE METOIBI PEIICHHS OU6])IKHOBGHHBIX 81 12 | - | 2 14
JuQQepeHInaIBHBIX YPaBHEHHUH.
YucieHHbIE METOJbI PEIICHUsS] OCHOBHBIX ypaBHEHHI
Lot P P 50 | 12 | - | 18 20
MaTeMaTHYeCKON (YH3HKH.
4.  |Metopl pelIeHUs] HHTETPATIbHBIX YPaBHEHUIA. 24 6 ” 6 12
Hmoeo no oucyuniune: 36 | -| 54 52

[Ipumeuanue: JI — nexmuu, [13 — mpaktudeckue 3ausatus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camoctosiTenbHas paboTa cTy/ieHTa

2.3 Coaepxxanue pa3aeioB JMCHUIIHHBI:



2.3.1 3aHATHA JEeKIHOHHOr0 THIIA.

dopme Hprorona. OctaToYHbIN UlieH
uHTEepHosiuy B popme HproToHa.
WNHTepnoysiliMOHHbIE MHOTOWIECHBI Ha
PAaBHOMEPHBIX CE€TKaX. MHOIO4YJIeHBI
YeOrpiieBa. MUHUMHM3AIHS TOTPEITHOCTH
uHTepnosiuuu. CXxoIuMocCThb
UHTEPIOJIALIMOHHOrO IIpolecca. PazneneHueie
PA3HOCTHU C KPAaTHBIMH y3JIaMH.
WuTepnonupoBaHue Mo 3Ha4eHUsAM (QYHKIIUU U

HaumenoBanue dopma TeKyIIEero
Ne Coneprkanue paszjaena
pazzena KOHTPOJIA
1 2 3 4
1. Cxema YucneHHble METOBI KaK COCTaBIIgOMas yacth |JIP
BBIYHCIIUTENBHOTO  |BBIYUCIUTENIBHOTO 3KcniepuMenTa. Mcrounnku | OTuer no
JKCIEPUMEHTA. BO3HUKHOBEHUS U KJiaccuukaius nabopaTtopHoi
Knaccudpukanus norpemHocreit. [lorpemnocru paboTe: CTYACHTHI
MIOIPELIHOCTEM. apuQMETUYECKUX ONEePaALIUU. 00s13aHbI
IIPOBECTHU aHAIIU3
MOTPEIIHOCTEN B
pealn30BaHHOM
AITOPUTME.
2. Wnatepnomsimus - |[Torsitue 06 anmpokcumanuu ¢yHkuui. 3agaqa |JIP
Hauy4uiee uHTepnoyauuy. MHTepnonsauuoHHbIN Otuer no
npuOIMKEHNE; MHorowieH B opme Jlarpamka u ero nabopaTopHOi
MHOT'OUJICHBI OCTaTOYHBIN wieH. Pa3nenennble pa3HOCTH U UX [padoTe:
YeOnimena. cBoMcTBa. HTEpIOJALIMOHHBIA MHOTOWIEH B 11O KAXIOMY

METO/Y CTYIICHTBI
pa3pabaThIBalOT
QITOPUTM
pewmenus
OTIPEICIIEHHOTO
KJjiacca 3a/1ad4,
peanu3yioT 3TOT
aJroOpuTM Ha
SI3BIKE BBICOKOTO

€€ MPOU3BOJHBIX B y3s1ax. [IoHATHE O CrulaiiHax. |ypOBH,

[TocTpoeHne KyOM4eCKOro HHTEPIIOJIALIMOHHOTO [TECTUPYIOT €TI0

CIJIaifHa METOJIOM MOMEHTOB. METO/T MPOTOHKHU [paboTy U

peleHust anredpanyeckoil CUCTEMBI € IIPEICTaBIISIFOT

TpeXIuaroHaJbHOM MaTpuIeil. DaeMeHT OTYET

HAWTy4IlIero NpuoIKeHus B TMHEHHOM IIPETIOAABATEIIIO.

HOPMHPOBAHHOM IIPOCTpPaHCTBE. Teopema

CyllleCTBOBaHUsA. ENMHCTBEHHOCTH B CTPOIO

HOPMHPOBAHHOM IIPpOCTpaHCTBe. JInHelHas

anmnpoKCUMalus B THIIbOEPTOBOM

IIPOCTPAHCTBE. ANMPOKCUMALINS MHOTOWJICHOM

B CpeaiHeM KBajpaTuuHoM. [Ipubnmxenue

GbyHKIMY, 3a1aHHOM Tabnuiel CBOMX 3HAaYeHUH,

10 METO/ly HAMMEHBIINX KBaJApPaTOB.

Haunyuiee paBHOMEpHOE NpUOIIHKEHNE

MHOT'OUYJICHOM.
Meroasl pemieHnst  (3ajada OTBICKAHUS KOPHEN HEJIMHEWMHOTO JIP
HEJIMHEWHBIX ypaBHeHHsI. CIIOcOObI OT/IENIeHUsT KOPHEH. Oruer no
ypaBHEHUU U cucTeM | MeToJ esieHust oTpe3ka nomnojiam. Meton nabopaTopHOH
YPaBHEHHUH. IIPOCTOM UTEPALIUU: YCIOBUSA U CKOPOCTh paborte:

cxoauMmocTtu. Meron HeroToHa pemenust
HEJIMHEMHOTO YPABHEHMS: TEOMETPUYECKAs
WHTEPNpEeTaIus, YCIOBUS CXOAUMOCTH U OLICHKA

0 KaXJI0My
METOJTy CTY/ICHTHI
pa3pabaThIBAIOT




norpemHocTi. Moaudukanuu merona
Herotona. IHTEpNOIAMOHHBIE METOIBI
pELICHUS HEIIMHENHBIX YPABHEHUN: METO/
napabos u oOpaTHast UHTEPIOIIALIMSL.
HTepaninoHHbIE METO/IbI PELLICHUSI CUCTEM
HEJIMHEHHBIX YPaBHEHUH.

ITOPUTM
pereHus
OTIPEICIIEHHOTO
KJiacca 3aj1ad4,
peanu3yoT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO
YPOBHSI,
TECTUPYIOT €T0
paboty u
IPEICTABISIOT
oTYeT
IPEno/IaBaTeIo

Yucnaenuoe
WHTETPUPOBAHUE.

ITocTaHoBKa 3a/1a4n YMCIEHHOTO
uHTerpupoBanus. Llenu, onpenenstomniye BIOOD
KBaJIpaTYPHBIX Y3JI0B U KOA(P(HUILIMEHTOB.
HMHTepnoyMOHHbIE KBaIPaTyphl U UX CTEIICHb
TOYHOCTH.

KBanparypusie popmyinbsl HetoTona-Koteca.
CocraBubie (hopmyinbl Tpaneruii, CuMIcona u
«TpeX BOCBMBIX», UX ITOIPEIIHOCTH. [ TaBHBII
YJIEH MOIPELIHOCTH, NpaBuio PyHre
IIPAKTUYECKON OLICHKH ITOIPEIIHOCTH U
YBEJIMYEHUSI TOUHOCTHU KBaJIpaTyphl.
KBanparypuble popMyJsibl HauBbICIIEN
anredpanveckoil CTeNeH! TOYHOCTH, UX
CYLIECTBOBAHUE MPU 3HAKOTIOCTOSIHHOM BECOBOI

JIP

Otuer o
nabopaTopHOI
pabore:

M0 KaXJIOMY
METOJTy CTYICHTBI
pa3pabaThIBalOT
ITOPUTM
peleHus
OTIPEIEIIEHHOTO
KJlacca 3ajad,
peAU3YIOT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO

(GYHKINH; CBSI3b C OPTOTOHATBHBIMH CHCTEMaMHU [YPOBHSI,
MHOTOYJICHOB, IPUMEPHI KBAAPATYP JJISI HACTO |TECTUPYIOT €ro
BCTPEUAIOIIUXCS BECOBBIX (DYHKITUH. paboTy u
CxoaumMocCTh KBaJIpaTypHOTO TIpoliecca. MPEICTABIISIIOT
MeTobl BEIYMCIIEHUS] KPATHBIX UHTETPAJIOB. OTYEeT
ITonsitue o merone Monte-Kapio. IIPENO01aBATEIIO
HYucnenusie MeTObI | TOYHBIE METOABI PELICHUS CUCTEM JIMHENHBIX  |JIP
JTUHEWHOM anreOpsl. |anreOpandeckux ypaBHEHUN. CXeMbI Otyet no
peanuzanuu Metona ["aycca ¢ BeIOGopoM nabopaTtopHoOi
BEIYLIEro 3JieMeHTa. MeTo/1 KBaJpaTHOIO pabore:

KopHs. OOpalieHre MaTpUIbl U yTOUHEHHE
NpUOIMKEHHON 00paTHOW MaTpPUIIBI.
CX0MMOCTh MAaTPUYHOM Fr€OMETPUYECKOMN
porpeccuu. MeTo bl NpOCTON UTEpALliU U
3eiiens, yclIoBUs CXOAUMOCTH.

CBenenne JUHENHON CUCTEMEI K 3a/1a4de
MUHHMM3ALUU KBAAPATUYHOTO (PYHKIIMOHAA.
Pemienue BapualimoHHOM 3a/1a4d METOIAMH
MIOKOOPJAMHATHOI'O U I'PAJUEHTHOIO CITYCKa.
[TonsiTre 0 MeTO/IE COMPSKEHHBIX TPAJUEHTOB.
[TorpemHoCTh MPUOIMKEHHOTO PEILICHUS
anredpandecKkoil CUCTEMBI U Mepa
00yCIOBICHHOCTH. METOIbI PEryIIIpU3aIIH
IJI0X0 OOYCIIOBJIEHHBIX CUCTEM.

Yactuynas npoOemMa cOOCTBEHHbBIX 3HAUEHUI:

M0 KaXKJIOMY
METO/Y CTYIIEHTHI
paspabaTrbIBarOT
ITOPUTM
pereHus
OTIPEIEIIEHHOTO
KJlacca 3aj1ad,
peamn3yroT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO
YPOBHS,
TECTUPYIOT €T0
paboty u
MIPECTABIISIOT
OTYeT




OIICHKA CTIEKTPAIBHOTO Painyca MaTPHIIHI,
teopeMa ['epmropuna. CrieKTpaibHbIE CBOMCTBA
no00HBIX MaTpuIl. O0630p METOIOB PEILICHHS
MOJIHOM MPOoOIeMBbl COOCTBEHHBIX 3HAUCHHUIA,
OCHOBAHHBIX Ha MMOCTPOCHUH
XapaKTepUCTUUECKOTO MOJIMHOMA.

Pemenwe moHO#M mpodaemMbl COOCTBEHHBIX
3HAYEHUH JIJIs1 CHMMETPHUYHON MaTpPHUILbI
MeTo1oM Bparnienuii. [IpeoOpasoBanue
OTpakKeHHUsI, IPUBEICHNUE MATPULIbI K popme
Xeccenbepra. QR -anropurm.

mpernoaaBaTeIro

YucrieHHbIE METOIBI
pelieHus
OOBIKHOBEHHBIX

Qg depeHIraTbHbIX
yYpaBHEHUH.

[ToHsITHE O MHOTOLIATOBBIX U OJJHOILIATOBBIX
MeToAax pemeHus 3anaun Komm ams
00BIKHOBEHHOTO U] EpeHITHATBHOTO
ypaBHEHHS IIEPBOTO MOpsAaKa. OTHOIIATOBEIH
BapHaHT METO/Ia PSIJIOB: BBIBOJ METOJOB Dilepa
U TIPEIUKTOP-KOPPEKTOP C OLECHKAMH
MOTPEIIHOCTEH.

Crioco6 Pynre-Kyrra moctpoenus
OJIHOIIArOBBIX METOA0B. [IpuMepsr MeTO10B
BTOPOT0-4E€TBEPTOTO MOPSIKOB TOUHOCTH.
PacnipocTpanenue 3THX METOJI0B Ha CUCTEMBI
ypaBHEHUN nepBoro nopsaka. [Ipaswio Pynre
MPAKTUYECKON OLIEHKH MOTPEIIHOCTH U
YBEJIMYEHHUSI TOYHOCTH OJHOIIATrOBBIX METOOB.

JIP

Otyer no
nabopaTopHOI
pabore:

M0 KaXJIOMY
METOJTy CTYICHTBI
pa3pabaThIBalOT
QITOPUTM
peleHus
OTIPEIEIIEHHOTO
KJlacca 3ajad,
peAN3YIOT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO

Merton cTpenbObl peleHns KpaeBoil 3a1auu AJ1s [ypOBHH,
HEJIMHEHHOTO OOBIKHOBEHHOTO TECTUPYIOT €T0
T pepeHIMaIbHOr0 YpaBHEHUS! BTOPOTO paboty u
TIOPSI/IKA U JIIST CUCTEMBI IBYX HEJTMHEHHBIX NPEICTABIISIOT
OOBIKHOBEHHBIX U] PepeHIInanbHbIX OTYET
YpaBHEHHI MIEPBOTO MOPSIKA. IPEToaBaTeNIo
Pa3zHocTHas anmpokcumanys nepBbIX U BTOPHIX
MIPOM3BOIHBIX TIIAJIKOW (DYHKIIHH.
BeruucnurensHas HeyCTOHUUBOCTE (OpMYIT
YHUCICHHOTO TU(HEepeHIIMPOBAHUS.
MeTton KOHEUHBIX pa3HOCTEH PELIeHUs! KpaeBOM
3a7jauyl JUIsl TMHEHHOTO OOBIKHOBEHHOT'O
T depeHIMaTbHOTO YpaBHEHHSI BTOPOTO
Hops/IKa: MOCTPOEHHE Pa3HOCTHOM CXEMBI U ee
OJTHO3HAYHAS Pa3peIIMMOCTb, OLIEHKA
MOTPEHIHOCTH U CXOJMMOCTh METO/Ia CETOK.
Yucnennslie MeTo1bl (OCHOBHBIE MOHATHS TEOPUU PA3HOCTHBIX cxeM: |JIP
peIIeHHsI OCHOBHBIX |HOPMBI B TPOCTPAHCTBAX CETOYHBIX QyHKIMA, |OT4er 1o
ypaBHEHUI anmnpoxkcumanus auddepeHanTbHON 331a41 Ha [1abopaTopHOM
MaTeMaTU4eCKON pEUIEHNH, CXOIMMOCTh U YCTOMYHUBOCTh pabore:
¢bu3uKu. pa3sHOCTHOM cxeMbl. CBSI3b alMPOKCUMAIIMHM U |[TI0 KAXKAOMY

YCTOMYUBOCTH CO CXOIUMOCTBIO.

Pa3HocTHBIE cXeMbl penienus 3aaaun Komm s
OJIHOMEPHOTO YpaBHEHHMsI TEIIJIONPOBOJHOCTH:
IIOCTPOECHUE U MCCIEA0BAHNE allIPOKCUMALIUU U
YCTOMYHMBOCTH JIBYXCIIOMHBIX CXEM.
CnekTtpanpHoe ycioBue Heiimana,

METOJTy CTYJACHTHI
paspabarbIBaroOT
AITOPUTM
pelieHus
OTIPEIEIIEHHOTO
KJlacca 3ajad,




HEYCTOWUYUBOCTb TPEXCIONHON CXEMBI.

AJId YypaBHCHUS TCIIJIOIIPOBOAHOCTH.
PasHocTHBIE CXEMBI 3aJadu Komm n

Kosie0aHui CTPYHBI.
PasnoctHas anmpokcumaius oneparopa

MPSIMOYTOJIbHUKE.
[Ipeacrasienue 0 BApualluOHHBIX U

3a7a4 sl TUHEWHBIX A depeHInaIbHbIX
yYpaBHEHUI B YaCTHBIX IMPOM3BO/IHBIX.

CMCHIAHHBIX KPACBLIX 3aia4 1JIs1 YPaABHCHUA

IMPOCKIIMOHHLIX METOAaX PEHICHUS KPACBbIX

peaTu3yIoT ATOT

Pa3HOCTHBIE CXEMBI CMEIIaHHBIX Kpac€BhbIX 3a4a4 |aJITOPUTM Ha

SI3BIKE BBICOKOTO
YPOBHS,
TECTUPYIOT €Tr0
paboty u
NPEICTABISIOT

Jlarutaca. Annpoxkcumanysi TpaHUYHBIX YCIOBHM |[OTYET
B 00JIaCTH, OTPAHUYCHHON KPUBOJIMHEHHBIM
KOHTYpOM. CXOIMMOCTb Pa3HOCTHOM CXEMBI
3anaun upuxie nius ypasHeHus Ilyaccona B

IIPENoIaBaTeI0

Meroas! perenus
UHTETpaJIbHBIX
YpPaBHEHUU.

Ha BBIpOKJEHHOE. HEKOppeKTHOCTH
MHTETPaJIbHBIX YPAaBHEHUH IIEPBOTO poja.
MeTo/ KOJIJIOKalMi YUCIIEHHOTO PELICHUS
CUHTYJISIPHOTO MHTETPAJIbHOTO YPaBHEHUS
IIEPBOTO PoJa.

UuciieHHbIe METO/IbI PEIICHUS] HHTETPATbHBIX
ypaBHeHU Ppearoiabma BTOPOro poaa: METOL
MEXaHUYECKUX KBAJAPaTyp, METO/ 3aMEHBI sijipa

JIP

Otuer no
nabopaTopHOI
pabore:

0 KaXKJIOMY
METOJy CTY/ICHTBI
pa3pabaThIBalOT
AITOPUTM
penIeHus
OTIpeIeNIEHHOTO
KJ1acca 3aj1ad4,
peanu3yioT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO
YPOBHS,
TECTUPYIOT €ro
paboty u
MPECTABISIIOT
OTYeT
IIPEnoaaBaTesio

[Tpumeuanue: JIP — 3ammra nabopaTopHoOit pabOTHI.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA HE NPEAYyCMOTPEHBI.
2.3.3 JlabopaTopHbIe 3aHATHS.

Ne Haumenoanue TeMarnka MpakTUYECKUX 3aHITUH dopma TEKYIIEro
3 paszzena (cemHHapoB) KOHTPOJISA
1 2 3 4
1. Bonpoc teopetnueckuii. OtensHoe JIP
Cxena nabopaTopHOE 3aHATHE HE [Ipu BeIMONIHEHUH
MIPETYCMOTPEHO. 1ab0paTOPHBIX
BBIYHCIIATEIIFHOTO peny p patop
3aJlaHUi B CBOEM
JKCIEPUMEHTA.
OTYEeTEe CTYICHTHI
Knaccudukanms
. 00s13aHBI IPOBECTU
MOTPELIHOCTE.

aHaIu3
MIOIPELIHOCTEN B




pean30BaHHOM

AITOPUTME.
WuTeprnonsiimoHHbIi MHOTOUIEH B popme (JIP
Jlarpanxa. IHTeprOasSLMOHHBINA B otuere no 3amauam
MHorouieH B popme HproTona. Cxema anIMpOKCUMALINH

OUTKEHA BLIYUCIICHUS 3HAYCHUN
MHTEPIOJIILIMOHHOTO MHOTOWJICHA.

JIOJDKHA OBITh yKa3aHa
dbopma 3anaHus

HNutepnonsius u|HTEepnosAnus Ha paBHOMEPHOU CETKE pUOIKAEMOI
HauIy4liee (Bnepen, Ha3all, C LEHTPAJIbHBIMU byHKIMH, BUI
MPUOTMKECHHUE, pasHocTsMH ). THTEepIosimst pUOJIKaIOIeH
MHOTOYJICHBI MHorouieHamu YeOwimesa. J[poOHo- GbyHKIMH, CIIOcO0
YeOnImena. parroHagbHasi HHTEPHOJSAIUS. ornpeaeneHus
WuTepriomnsinyst KyOM4eCKUMHU CIIaifHAMH. [PACCTOSTHUS MEXKITY
[Tpubmmxenne GyHKITMA MHOTOWICHOM 110 |(PYHKITUSIMH, aHATU3
METOJTy HANMEHBIIINX KBaJIPATOB. HOTPELIHOCTEH.
[Tpubnmkenue GyHKIIUN MHOTOYJIEHOM B
CpeIHEM KBaJPATUYHOM.
MeToan! penieHns: HEITMHEUHBIX JIP
YpPaBHEHUI: TUXOTOMUU, TPOCTOMN B ortuere no
utepauuu, HploToHa, ceKymux, Xop, METOJIaM pelICHUS
napaboI1, 00paTHOW UHTEPIIOISLNH. HEJIMHEWHBIX
Metoasl HptoTOHA ¥ IpOCTOi UTepal  |ypaBHEHUH U CUCTEM
JUISl HEJIMHEMHBIX CUCTEM JBYX YPABHEHHUM |TaKUX YPaBHEHMM
C IByMsI HEU3BECTHBIMH. YKa3bIBAIOTCS
Meroasl  peuieHus
. yCIJIOBUS Ha Kj1ace
HEJTMHEHHBIX 9
ypaBHeHuil u byHKIMH, 3a1a101UX

CHCTEM YPaBHEHHUH.

yYpaBHEHHS, CKOPOCTh
CXO/IMMOCTHU METO/1a,
yCIJIOBUS Ha BBIOOP
HAyaJIbHOTO
npUOIMKEHNUS,
KOHTPOJIb TOUHOCTH
HaNJECHHOIO
IpUOJIMKEHUS.

YucneHsoe
WHTETPUPOBAHUE.

MeTo/1pl YMCIIEHHOTO UHTETPUPOBAHMUSL:
meTopl HeroToHa — KoTteca ¢ koHTposnem
MOTPENIHOCTH IO NpaBuily PyHre; MmeTozbl
HaMBBICIIEH anredpandeckoil creneHu
TOYHOCTH C KOHKPETHBIMU BECOBBIMU
¢bynkuusmu; meron Monte-Kapio.

JIP

B oryere no
dbopmynam HeroToHa-
Koreca yka3siBaercs
anreOpandeckas
CTENEHb TOYHOCTH
KBa/IpaTypbl, HOPSAIOK
HOTPEIMIHOCTH
OTHOCHUTEJIbHO I1ara y
COCTaBHOMU
KBa/IpaTyphl.
KonTpons
MOTPEIIHOCTH 10
npasuiny PyHre
MIpe/IoaraeT 3HaHue
OIpeAcIeHUs
TJIaBHOTO YJIeHa

IMOrpCIIHOCTH.




YucneHHbIE METOJbI
JTUHEWHOU anreOphl.

UwrcieHHbIe METO/IbI PEIICHUS CUCTEM
anredpanvdecKux ypaBHeHUU. Meton
BpallleHU peIeHUs MpoOIeMbl
COOCTBEHHBIX 3HAUYECHUHN IS
CUMMETPUYHOU MATpPHIIBL.

JIP

B oruere no metony
["aycca oObscHsIETCS
CMBICII BBIOOpa
IJIaBHOIO 3JIEMEHTA U
ITOPUTM
peanu3anuu BIOOpA.
B urepaunoHHbIxX
METO/IaX PEIICHUS
anredpanvecKnx
CHCTEM JIJIS TECTOBBIX
3a7a4 JI0KHA OBITh
00ocHOBaHa
CXOJMMOCTh METOJA.

YuciaeHHble METOJIbI
pereHuUsI
OOBIKHOBEHHBIX
nuddepeHInaIbHbIX
YPAaBHEHUM.

Pemenue 3anaun Kommn mms
O0OBIKHOBEHHOTO MU (HEePSHIIMATEHOTO
YpaBHEHMsI [IEPBOT'0 MOPSAIKA METOJIOM
Pynre — Kyrra 2-4 nopsijika ¢ KOHTposieM
HOTPEIIHOCTH U aBTOMATHYECKUM
BBIOOpOM 1I11ara 1o mnpasuiry Pynre.

Pemenue 3anaun Komm u1st cucteMsl
IBYyX nuddepeHIHaTbHBIX YpaBHEHHUH
HEPBOTO MOPSAJIKA TEM K€ METO/I0M, YTO U
B IIPEABIAYIIEM 331aHUH.

Pemenue kpaeBoii 3ajjauu 17151 CUCTEMBbI
IByX nuddepeHIuaTbHBIX YpaBHEHHUH
MEPBOTO MOPSAIKA METOJIOM CTPEIbOBI.

Pemienue nuHerHONM KpaeBoOM 3a4a4u IS
O0OBIKHOBEHHOTO (D (hepeHIInaIbHOTO
ypaBHEHHSI METOJIOM KOHEUHBIX
pas3HOCTEH;

JIP

B oruere no 3anaue
Komu o6s3aTensHO
yKa3zaHue NopsaKa
TOYHOCTH
BbIOpaHHOT'O METO/1a C
dbopMynupoBKOH
onpeAcIeHur
JIOKaJIbHOMN
HOTPEIIHOCTH U
NOpsIIKa TOYHOCTHU
OJIHOIIIar0BOI0
Merozaa. B merone
CTPENbObI T0THKEH
OBITh yKa3aH
IPUCTPEINBAEMBIN
napaMmeTp U ero
TOYHOE 3HAUYEHUE AJIs
IIPEI0KEHHOTO
CTYJEHTOM TECTOBOTO
npumepa. B
Pa3HOCTHOM cXeme
YKa3bIBAETCs MOPSAAO0K
anmnpoKCcUMaluy Ha
pelieHnn

b depeHIanbHOMN
3aJ1a4H.

UucieHHble METOJbI
peuIeHus OCHOBHBIX
ypaBHEHUH
MaTeMaTHYeCKOU
busuky.

Pemenne KOHCYHO-Pa3HOCTHBIM
METOJIOM OJHOM U3 KPaeBbIX 33/1a4 B
YaCTHBIX IPOU3BOJHBIX C IBYMS
HE3aBUCUMBIMU IIEPEMEHHBIMHU JJIS
ypaBHeHus [lyaccona, BOJIHOBOTO
YpPaBHEHUS WA YPaBHEHUS
TEIJIONPOBOJHOCTH.

JIP

B otuete mo
Pa3HOCTHBIM CXeMaM
JUISl ypAaBHEHHM B
YaCTHBIX
MIPOU3BOIHBIX
TIPUBOIUTCS
KOppEKTHas
MOCTaHOBKA
JuQdepeHIaIbHON




3a/1a4, TOCTAHOBKA
€€ pa3HOCTHOrO
aHaJIora ¢ yKa3aHUEM
nopsiiKa
anmpoKCUMAallUY Ha
pEUIEHUH U yCIOBUM
CXOJIUMOCTH
Pa3HOCTHOM CXEMBI.
JlanHoe 3ananue
OTHOCHTCS K
KOHTPOJINPYEMOU
CaMOCTOATEJIbHON
pabore.

UucneHHoe penieHre JUHEHHOTO JIP
MHTErpajibHOrO ypaBHeHus @penronsma  |B otuere nomxeH
Meroasl  pewienusi|unu BoapTeppa BTOporo poga METO0M OBITH OMHUCAH CIIO0CO0

HMHTETPAIBHBIX MEXaHUYECKUX KBaApaTyp. IIOCTPOEHUS

YPaBHEHHUH. JUCKPETHOI'O aHajora
MHTErPAIIBHOIO
YpaBHEHHUS.

3amuTa abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcosoit
pabotsl (KP), pacuetno-rpaduyeckoro 3amanusi (PI'3), manmcanue pedepara (P), scce (3),
kosutokBuyM (K), recruposanue (T) u T.x1.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTbl HE IPEYCMOTPEHBI.

2.4 Ilepedyenb y4eOHO-METOAUYECKOI0 o0ecneYeHHsl I CAMOCTOSATEJILHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

Bux CPC

IlepeueHb yueOHO-METOUUECKOT0 00eCTIeueH s JUCIIUILIMHBI
IO BBIIIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI

N3yuyenune NeKInOHHOTO

Marepuaia,

IToaroroBka ordera 1mo

nabopaTopHoii paboTe;
[ToaroroBka k
DK3aMEHaM.

MeTtoauueckie peKOMEeH1alliy 10 OpraHu3aluu
CaMOCTOSITENIbHON PabOThI CTYACHTOB YTBEPKICHHbIE Kadeapoil
BBIUMCIUTENbHON MaTeMaTUKN U HHPOPMATHKH, TPpOoTOKoa Ne 14

ot 14.06.2017 r.

VY4eOHO-MeToIMUeCKUe MaTepualbl Ui CaMOCTOSTEIbHOM pPabOThl OOydYaIOIIMXCS M3
YHClia MHBAJIK/IOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasustorcs
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPHUTHS HH(DOpMAIIHN:

JIig U1 ¢ HapyILIEHUSIMU 3PEHUS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B popMe ayaunodaiina;

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JIyig U1 ¢ HapyIIEHUSIMHU CiIyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JUist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,




— B (hopme aynuodaiina;

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TepeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJarouuxcs.

[TompoOHbIE MOCTAaHOBKH 3ala4 Il CAaMOCTOSITENIbHOW PaOOThl CTYACHTHI MOJYy4YarOT B
OYHOM HHJIMBH]IyalbHOM OOIICHUU C TpernonaBateneM. O4uHble KOHCYJIBTAIIMN HE COCTABISIOT
npoOJIeMbl: eXKEHEAETbHO MPENoAaBaTeNb pad0TaeT B ayIMTOPHH CO CTYIEHTAMU B CPEIHEM II0
ISITh YacoB.

JUist U1 ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSMHU BOCHPHUATHS WHGOpMANMU (HAPYIICHHUS
3peHust MO0 CiIyXa, a TaKkKe C HApYUICHWSMHU OIOPHO-IBUTATEIBHOTO arrapara) BO3MOXKHA
BUICO W ayauo 3alKCh JICKIUH: JIGKTOp HMEET TPUBBIYKY BCE MPOU3HECCHHBIC CIIOBA
3aMMChIBaTh Ha JIOCKE, a 3alMMCaHHBIC HA JJOCKE (DOPMYIIBI IIOBTOPSATH YCTHO.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
WHTepakTUBHBIC TEXHOJIOTHH B 6-M CEMECTpE MPEeTyCMOTPEHBI BO BCEX JTA00PATOPHBIX

3aHIATUAX B 00beme 48 yacos.

Vcnonb3yemble HHTEPAKTUBHbBIE 00pa30BaTEIbHbBIE TEXHOJIOTHH Komnue
CTBO
4acoB

Tpenunr Ha Temy: «HTEpHOAALUS NOJMHOMAMHU JIEMEHTAPHBIX (PYHKLINI» C 4

[IPE3EHTALMAMU KOJOB IIPOIPaMM U TECTOBBIX IIPUMEPOB, IEMOHCTPUPYIOIIMX
BJIMSIHME HEYCTPAHUMBIX ITOIPEIIHOCTEN M MOIPEIHOCTEN METO1A.

Juckyccus Ha TeMy: «CpaBHEHHE MHTEPIIOIALMOHHBIX TOJIMHOMOB B (hopmax 2
Jlarpana u HproTOHa» ¢ 1eMOHCTpanuen NpeuMyIecTB HblOTOHOBA
IIpeICTaBICHNsI. DOKCIEPUMEHTBI 110 MHTEPIOJIMPOBAHUIO BIIEPE U Ha3al.

['pynmoBbIe TUCKYCCHU TI0 CITOCOOaM 3aJaHUs alMPOKCUMUPYEMBIX ()YHKITHIA, 2
(dbopmaM IpeaCTaBICHHS AIPOKCUMHUPYIOUINX (GYHKINN BHIaM METPUK,
onpeAesnsomux 01130cTh QYHKIHI.

Jluckyccus 1o BOnpocy MUHUMHU3AIUU HAKOIIJIEHUS! BBIYMCIIUTEIbHBIX 2
MOTpenTHoOCTe B MeToie ["aycca pemenns: CUCTeM JIMNHEWMHBIX are0pandecKux
ypaBHeHUH. M ies BpIOOpa BeyIIero 2ieMeHTa U BO3MOKHOCTh KOHTPOJIS
HEBBIPOXKJIEHHOCTH MaTPHIIBI.

KommbrorepHasi CHMyJISIIHS BBISIBICHUS BHIPOXKIEHHBIX MAaTPHUIl, BOZMOKHBIC 2
HEY/Aauu M3-3a BBIYMCIUTEIbHBIX MOTPEIIHOCTEM.
AHanu3 MOCTaHOBKH 3371a4M JIPOOHO-PAIIMOHAIEHON HWHTEPIOJSAINY, TTOUCK TPUIUHBI 4

HapylIEeHUs €IMHCTBEHHOCTH pelieHusl. MO3roBoi MTYypM IO KOPPEKTUPOBKE
MTOCTAaHOBKH 3a/1a4i. AHaIN3 aJIreOpanvyeckoil CUCTEMBbI, pallMOHATIN3aLUs AITOPUTMA
3aroHeHus MaTpuilbl. KoMnbroTepHas CUMYJISIUS TOUCKA PEIIeHHUs AJI1 TECTOBOTO
npuMepa.

[TpoGieMbl HCTIOMB30BaHMSI AMMPOKCUMHUPYIOIIMX MTOJTHHOMOB BBICOKHX CTETICHEH, 2
ujesi KyCOYHO-TIOJIMHOMUAIBHBIX NpuommxeHuil. Jluckyccus no obecrneyeHuo
TJIAJIKOCTH UHTEPIIOIUPYIOMUX KyOUYeCKUX CIUIAHOB, TIOJICYET MapaMeTpoOB U
ycoBui. M0O3TOBO# MITYPM MO TOCTHXKEHHIO OaJlaHca, UJIEH 3aIaHus
JOTIOJIHUTEIBHBIX YCIOBHM.

MatemaTtnueckoe MOJEeIUPOBaHUE KYOMUECKON MHTEPIOJISALMYU CIUIalfHaMU, TIEpBOE 4
3HAKOMCTBO C TPEXIMaroHaJbHON MaTtpuueil. Mlien Merona NporoHKu, TPEHUHT 110
peayiv3alyy aJropuT™Ma U TECTUPOBAHUIO METO/AA TPOTOHKH.

Juckyccus 00 annpoKCUMAIK 3JIEMEHTOB IPOCTPAHCTB, HAJICIEHHBIX CKATSIPHBIM 2
MIPOU3BEICHNEM. AHAJIOTHS CO IIKOJIBHOW TEOPEMON O MEPIEHINKYISIPHOCTH NPSIMOU
U mockocTH. ObecnedyeHne ycaoBUid TeOpeMbl 00 OPTOTOHAIBHOCTH, aHAJIU3 CBOMCTB
Martpulel ['pamma.




KomMmmbroTepHas cuMyIIsiiiysi anmpoKCHUMAIIHK B CPETHEM KBaIPAaTUYHOM
TPUTOHOMETPUUECKHUX (OYHKIIMHI MOTMHOMAaMHU.

KomMmrmbroTepHast CHMyIISIIIHSI allIPOKCHUMAIIMH CETOYHBIX ()YHKITUH TOJTMHOMAaMH T10 2
METO]ly HAUMEHBIUINX KBaIPaTOB. BEIUMCIUTENbHBIN SKCIIEPUMEHT C BECOBBIMU

KO3 PHUIHEHTAMH.

AHanu3 NpakTUYECKUX CUTYAlUH M0 OTAEICHUIO KOPHEH CKaIspPHBIX YpaBHEHUN U 2
CUCTEM TaKHUX YPAaBHCHMI.

TpeHuHT 10 NOUCKY KOpHEH CKaISIPHBIX ypaBHEHUI METOAaMH BIIOKEHHBIX 4
OTPE3KOB: TUXOTOMHUS U METOJ] CEKYIIUX.

Huckyccus «nen Hetotona u JleiiOHMIIA BhIICTICHUS TMHEHHOW YaCTH TTPUPAILICHUS 2
(YHKIIMU—OCHOBA UTEPAIIMOHHBIX METOOB PEIICHUS HEJTMHEHHBIX 33]1aW»

KomMmrmbroTepHbie CUMYIISIIUU UTEPAIIMOHHBIX METOJIOB PEIICHUS CKAJISIPHBIX 4
YpaBHEHUH U CUCTEM TAKHX YPAaBHCHUM.

Huckyccus «MHTerpan Pumana u ero JUCKpETHBIN aHAIOT, y4eT 0COOEHHOCTEH 2
MOABIHTETPAIbHON (PYHKLIUUY.

TpeHUHT 110 YMCIEHHOMY HHTETPUPOBAHUIO C IPAKTUYECKUM KOHTPOJIEM TJIaBHOTO 2
4JieHa OTPELIHOCTH.

Huckyccust «HenpepbiBHBIE U AUCKPETHBIC CITydaiiHble BETUYMHBI, UX TIPUMEHEHHUE B 2
MPUOIMKEHHOM BBIYMCIEHUH MHOTOMEPHBIX HHTETPAJIOBY

Tpenunr «3¢ddexTuBHOCTE MeTO1a MOHTe-Kapiio B mpruOIMKEeHHOM BBIYHCIICHUT 2

JABYKPATHBIX HHTCTPAJIOB»

WHTepakTUBHBIE TEXHOJIOTUU B 7-M CEMECTPE MIPELYCMOTPEHBI BO BCEX J1a0OPAaTOPHBIX

3aHITUIX B 00beMe 54 4acos.

Vcnonb3yeMble MHTEPAKTUBHbBIE 00pa30BaTeIbHbIE TEXHOJIOTHUH Komnue
CTBO
4acoB

Juckyccus «BprauciurenbHas Tpy10eMKOCTh MeToia Kpamepa pereHuns 2

areOpandecknx CUCTEM.

3anmTa HHANBUAYAIBHBIX POEKTOB 110 MOUCKY 00paTHON MaTpullbl MeToioM ["aycca 2

Y YTOUYHEHHUIO MPUOJIMKEHUH K 00paTHOW MaTpHIIE.

Juckyccus o pakTopu3aluy MaTpULl, BBIYUCIUTEIbHBIN 3KCIIEPUMEHT peIICHHS 2

anredpanvyeckoi CUCTEMbl METOJIOM KBaIPaTHOI'O KOPHSI.

JleGaTbl 0 BEKTOPHBIX U MATPUYHBIX HOpPMaX, KPUTEPUU U TOCTATOUYHbIE YCIOBUSA 2

C’)KMMAEeMOT0 KOHEYHOMEPHOTO JIMHEIHOT 0 onepaTopa.

BeruucnuTenbHble S5KCIEPUMEHTHI TOUCKA PELICHUH anredpandyeckux CUCTeM 4

UTEPALMOHHBIMU METOJIAMHU.

TpenuHr MUHUMU3AIMK QYHKINUN, CBSI3aHHBIX C aJreOpanuyecKuMH CUCTEMaMU: 4

ME/IJICHHAsl CXOIUMOCTh — CJIEACTBHE TNIOXOM 00yCIOBICHHOCTH MaTpulls! I'paMMa.

Huckyccus «Bprarcienre COOCTBEHHBIX 3HAUEHUH U3 XapaKTEepPUCTHUECKOTO 2

YpaBHEHHUsI UM HA OCHOBE M0JI00USI MaTPHID.

TpeHuHr noucka coOCTBEHHBIX 3HAYEHUH CUMMETPUYHON MaTpPUIBI METO0M 2

BpalICHUM.

JHuckyceus «Kak onpenenuTs rpaHulbl CIIEKTpa MaTPHUIIbl HA KOMIIEKCHOM 2

IIJIOCKOCTHU.

Hebatel «{uddepennmanbuble 3a1aun 4719 0ObIKHOBEHHBIX U depeHInanbHbIX 2

ypaBHEHMH, MPUHIIMIIBI TOUCKA TPUOIMKEHHBIX PEILICHUI»

Huckyccns «OIHOIIAroBble 1 MHOTOLIArOBbIE METO/IbI MPUOIMKEHHOTO PEeILIEHUS 2

3agaun Koy, 10CTOMHCTBA U HEJOCTATKUY.

3amuTa MHAUBUIYAJIbHBIX IPOEKTOB MpUOIMKEeHHOTro pemeHus 3agaun Komm ams 4




OJTHOTO YPaBHEHHMSI U JUISI CHCTEMBI ypaBHEHUH ¢ 00OecIieueHeM 3aIaHHON TOYHOCTH
Ha OCHOBE mnpaBuia Pynre.

Huckyccus «Meroa cTpenbObl CBEICHHS KpaeBoi 3a1auu k 3anade Koy, unes
3a/IaHMs] IapaMeTpa U IPUHIMI ONPEACIICHHS] €r0 3HAYCHUSD.

3amuTa MHAUBHIYATbHBIX IPOEKTOB PEIICHHS KPAeBhIX 3a/1a4 JJIsl CHCTEM
0OBIKHOBEHHBIX JH(hepeHIINaTIbHbIX YPABHEHUH METOJIOM CTPEIIbOBI.

I[I/ICKyCCI/ISI ((HpI/I6JII/I)KeHI/I€ IMPOU3BOAHBIX PASHOCTHBIMH OTHOUICHUSAMU,
IOrp€IIHOCTb METOJA U BBIYMCINTCIIbHAA HGYCTOI\/'I‘{I/IBOCTB».

3amuTa MHAUBUIyaJIbHBIX IPOEKTOB IIPOrPaMMHON peain3alii METOAa CETOK IS
JUHENHOTo 00BIKHOBEHHOTO AU((hepeHIINaTIbHOTO YPaBHEHHS BTOPOTO MOPSAKA C
KpaeBbIMH YCJIOBUSIMU BTOPOTO pO/ia: JBYXTOUEUHASI U TPEXTOUCUHAS
anIpOKCUMAalUs IPOU3BOAHBIX B TPAHUYHBIX TOUYKAX.

Huckyccus «OCHOBHBIE MOHATUS TEOPUH PA3HOCTHBIX cxeM. CBs3b allllpOKCUMALIUH,
YCTOMYMBOCTH U CXOAMMOCTH.

3amuTa UHIMBHUIYaIbHBIX TPOEKTOB YUCIEHHOTO pelieHus 3aaaun Komm s
OJIHOMEPHOTO YPaBHEHHUSI TETUIOMPOBOIHOCTH JIMOO /JIs1 YpaBHEHUS KOJIeOaHU
CTPYHBI, HCCIIEZIOBAHNE HEOOXOJUMOTO CIIEKTPAIBHOTO YCIOBHS YCTOMYMBOCTHU
Heiimana.

3ammuTa HHAUBUAYAJIBHBIX IIPOCKTOB PCHICHUA HECTALITMOHAPHBIX CMCIIAHHBIX 3a1a4 €
IIOMOIIIBIO HCABHBIX PA3HOCTHBIX CXCM.

JHuckyccus «BapuanoHHbIe U TPOEKIIMOHHBIE METOABI TOCTPOCHUS AUCKPETHBIX
aHaJIoTroB AuddepeHnnanbHbIX 3a1a4. Kak moHnMaTs 00001IeHHOE penieHue?»

P3360p KOHKPCTHBIX CI/ITyaL[I/Iﬁ KYCOIIHO-HHHCI;’IHLIX aHHPOKCI/IMaHI/Iﬁ B MCTOAC
PI/ITLIa, CYTb MCTOZId KOHCYHBLIX 3JICMCHTOB.

AHanu3 IUCKPETHBIX aHAJIOTOB MHTETPAJIBHBIX YpaBHEHU. 3aluTa
VMHIVBUAYAJIBHBIX IPOEKTOB PEAIM3ALIUYA METO1a MEXaHUYECKUX KBaApaTyp s
OJIHOMEPHBIX ypaBHeHUH BonbTeppa u @pearoabpma nepBoro 1 BTOpOro pojaos.

Z[J'ISI JaL € OrpaHUYCHHBIMU BO3MOKHOCTAMH 3JO0POBbA HNPCAYCMOTPEHA OpraHUu3anus
KOHCy.]'H)TaI_II/II\/’I CO CTYACHTOM IIpU IMOMOIIN 3HeKTp0HHOI>'I I/IH(I)OpMaL[I/IOHHO'O6pa3OBaTeHBHOﬁ

cpenst BY3a.

4. OneHo4Hble cpeacrea AJIs TEeKYIIEro KOHTPOJIsA ycnneBaeMoOCTH

NMPOMeKYTOUYHOI aTTecTAllNU
4.1 ®oHA OLIEHOYHBIX CPEICTB /IS MPOBEeHHS TEKYIIEero KOHTPOJIS.

Texkymuil KOHTpPOJb KadecTBa IOATOTOBKHM OCYIIECTBIIAETCS IIyTEM IIPOBEPKHU

TCOPCTUICCKUX 3HAHUH U MPAKTUYCCKUX HABBIKOB ITOCPCACTBOM

1) IlpoBepkn M mnpHeMa TEKYIIUX CEMECTPOBBIX 3aJaHUi U JabOpaTOPHBIX pPadoT.
HemocpenctBeHHO Ha J1a0OpaTOPHBIX 3aHATUSX CTYACHTHI TOJNYYAlOT OT MpPENoaBaTels
WH/IMBUIYAIbHOE 33/IaHUe M0 KOHKPETHOMY UHCIIEHHOMY METOIy, WHIIYT IPOrpammy,
OTJIXHBAIOT M TECTUPYIOT €€ IO/ KOHTPOJIEM IpernoaBarens. bonbmas yacTe 1ab0paTOPHBIX
3aJaHUH MPUXOIUTCS HAa CAaMOCTOSITENbHYIO paboTy: M3ydeHHE TEOPETHYECKOr0 MaTepHana Io
KOHCIIEKTaM JIGKIMHA W TI0 OCHOBHBIM HCTOYHHKAM JIUTEPATyphbl, pa3padoTKa airopurMa
NPOTPAMMHOM pealn3aliyd METOJa, OTJIaJKa IMPOrpaMMbl Ha KAaKOM-JTHOO SI3bIKE BBICOKOTO
ypOBHS (TIOZ00P TECTOBBIX MMPUMEPOB TAK)KE BXOAHUT B CAMOCTOSTEIHHYIO PabOTy).

2) B KOHIC MECTOro cCeMeCTtpa nmpeayCMOTpCHO KOMIUICKCHOC na6opaTopH0e 3aaHuc —
HHIUBUAYAJIBHOC JI KaXXJ0ro CTyACHTA. Ono cocrouT B pPEIICHUN HEIUHEHHOTO YpaBHCHUA,
3aIaHHOI'O0 MHTCTPAJIOM, 3aBHUCAIIUM OT IapaMeTpa, a TaKKC B YCIIOBUHU 3aJa4ud NPUCYTCTBYCT



3HaueHue (YHKIUHU, aNIpOKCUMUPYIOUIEH 3TOT WHTErpajl Mo mapameTrpy. 1o ecTb B 3TOM
3a/IaHUM UCTOJIB3YIOTCS IPOrPaMMBbl, paHee HaMCaHHBIE 10 METO/IaM TPEX pa3/esioB Kypca.
[Ipumep kommnekcHoro 3aaanus: «C 3a4aHHON TOYHOCTbIO & HANTH KOPEHb YPABHEHMS

F(x)=L, (%) , rae no onpenenenmo F (X) = J.COS(X +y3)dy, L, (X) snaueHue B TOUKE
1

X mHorouiena, untepnonupyromero gpynkumio F (X) mo 3amaunnoii cucreme y3nos X ..., X,

».
KommekcHoe 3alaHUC OTHOCHUTCA K KOHTpOHpreMOﬁ CaMOCTOSTENLHOMN pa60Te.

4.2 ®oH/ OLIEHOUYHBIX CPECTB /Il IPOBEACHUs POMEKYTOYHOM aTTeCTAIUN
[TpoMeKyTOUHBII KOHTPOJIb IPOXOAUT B (pOopMe SK3aMeHa B KOHIIE 6 U 7 CEMECTpPOB.

3K33MeHaHHOHHLIe BOIIPOCHI MO0 JJEKINHUOHHOMY KYPCY

1. McToYyHNKN BO3HMKHOBEHHS W  KJIACCH(PHKAIWsA TOTpEIIHOCTEH. AOCONIOTHas W
OTHOCHTEJNbHAs norpemHocTy. [lorpemHocTy QyHKIMNA 1 apuPMETHIECKUX OIIepaLHiA.
[TocTaHoBKa 3a71a4M alMPOKCUMALINH.

WHTepnoasiiMoHHbIN MHOTOWIEH Jlarpanska U ero norpemHocTs.

MuHuMu3anus NOrpeliHOCTH HHTEPIIOIUPOBAHMUSL.

Paznenennsle pa3HOCTH U UX cBoicTBa. VIHTepnoasAMOHHBINH MHOrowIeH B ¢opme HploToHa

U €r0 MOrPEUIHOCTb.

CX0IMMOCTb HHTEPIOJISALMOHHOIO Ipoliecca.

WuTeprnionupoBaHue ¢ KpaTHBIMU y3JIaMHU.

Anmnpoxkcumanus QyHKIUN CrutaiiHaMu.

ONEeMEHT Hawilydilero npuOIMKeHUs B JIMHEHHOM HOPMHPOBAHHOM IPOCTPAHCTBE:

olpeieNieHue, CylIeCTBOBAaHUE U €IMHCTBEHHOCTb.

10. MHOro4JIeH HaWIy4dIIer0 PAaBHOMEPHOTO TIPUOIMKEHUSI.

11. JluneltHas annmpOKCHUMALUs B THIHOEPTOBOM MPOCTPAHCTBE.

12. Tlpubnmxenue GyHKIUH B CpeTHEM KBaIPATUIHOM U IO METOAY HAUMEHBIIINX KBAJ[PATOB.

13. Otnenenue KopHeW U METOJ MPOCTOM UTEpPALMU JJISI HETMHEHHOTO ypaBHEHMUS.

14. Meron HeloToHa perieHrs HETMHEWHOTO YpaBHEHUS], CXOAUMOCTb METO/1a.

15. Moaudukanuu metona HeroToHa perieHuss HeMTMHEHHOTO ypaBHEHHUS.

16. MHTEpNOISIMOHHBIE METOBI PEIICHUS] HETMHEWHOTO YPaBHEHHUS.

17. TlocTaHOBKa 3aJjauu YUCIEHHOTO UHTETPUPOBAHUS.

18. OOrmast HHTEPMIOJIAIMOHHAS KBaIpaTypa.

19. Ksagpatypuslie popmynsl HetoTona-Koteca. CoctaBHas ¢popmysa Tpanenuii.

20. Ksamparypusie popmynbl CHMIICOHA U "TpeX BOCBMBIX .

21. I'maBHBIA wWieH MOTPEUIHOCTH, NMpaBWIO PyHre mNpakTHYEeCKOH OLIEHKHM IMOTPEeIIHOCTH U
YBEJIMYEHUSI TOYHOCTU KBaJPATYpHI.

22. KBagparypsl HauBBICHIEH anreOpanyeckoil CTENeHM TOYHOCTH: HEOOXOIUMbIE U
nocratounble ycnoBus. CyliecTBOBaHME KBaJpaTypbl IpHU 3HAKOIOCTOSHHOW BECOBOM
byHKINN.

23. CBs3b KBaJIpaTyp HaWBBHICIICH anreOpamyecKod CTENeHW TOYHOCTH C OPTOTOHATLHBIMH
CHUCTEMAaMH MHOTOYJICHOB.

24. CXoauMoCTh KBaJIpaTypHOTO poriecca.

25. Brruncienue MHOrOMEpHBIX HHTETPAJIOB.

26. Cxewmsl MeTona ["aycca m METO MPOTOHKHU PEIICHUS ATeOpandecKuX CHCTEM.

27. BektopHble U MaTpUyHbIE HOPMBIL. CXOJMMOCTh MATPUYHOM FreOMETPHUUECKO TPOrpeCcCHu.

28. Metoa mpoCTOi UTEepalny ISl CHCTEM JIMHEHHBIX alnreOpandecKuX ypaBHEHHN.

29. Cxembl MeTo1a 3eiiienst peleHus aaredpanuyeckux CUCTEM ypaBHEHUH.

30. Jlemma o momuHHEpOBaHMH. CXOAMMOCTh CTAIIMOHAPHOTO METOAa 3eHTes.
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31. OOpamieHre MaTpUIlbl 1 YTOYHEHUE TPUOTNKEHHON 00OpaTHOM MAaTPHUIIBI

32. Ceenenue anreOpanuecKux CHUCTEM K 3a/1adaM MUHUMH3AITIH.

33. Mertoasl MUHUMU3AUU QYHKIIMI HECKOIBKUX TEPEMEHHBIX.

34. Mepa 00yCIOBJICHHOCTH aNreOpanyecKux CHCTEM U MaTPHIL.

35. Metoasl peryaspu3aliy mioxo 00yCIOBICHHBIX CUCTEM.

36. OrmpeneneHue rpaHul] CIIEKTPa MaTPHIIBL.

37. VHTepnonsaunoHHbINA METO] pa3BepThIBAHUS XapaKTEPUCTHUECKOTO OMPEIeTUTENS

38. Meton [lanuneBckoro peuieHus npoodaemMbl COOCTBEHHBIX 3HAYCHUH.

39. Meroa KpbuioBa pa3BepThIBaHUS XapaKTEPUCTUYECKOTO OMPEAETUTENS.

40. Meron BpamieHWH Il pelIeHUsT TOJHOM mpoOieMbl COOCTBEHHBIX  3HAYCHUUN
CUMMETPUYHON MaTpPHULIBI.

41. Ilpeobpa3zoBanue orpakeHus. lIpuBeneHne MaTpuibl K IOUYTU TPEYTOJILHOMY BHILY.

42. QR-aqroput™m perieHus MoJIHON MPo0IeMbl COOCTBEHHBIX 3HAUCHHI.

43. 3amaya Komm s oObikHOBeHHOTO auddepennnansHoro ypasHeHus. Kiaccuduxanms
MeTo10B. [IpuMepbl aHATUTHYECKUX METOJIOB.

44, Cnoco6 Pynre-Kyrra mnocTpoeHHs OJHOIIArOBBIX METOJOB pemieHus 3amaun  Kormm.
[Tpumepsl METOIOB.

45. llpaBuno PyHre mnpakTUYECKOW OLIEHKM TIOTPEIIHOCTA U YBEIWYEHUS TOYHOCTHU
OJIHOIIIArOBBIX METOJIOB.

46. Meton  cTpenbOBI  pemieHUsT  KpaeBbIX  3aJady  JUIS  CHCTEM  OOBIKHOBEHHBIX
muddepeHIanbHbIX ypaBHEHUH.

47. OCHOBHbIE TIOHATUS TEOPUU PA3ZHOCTHBIX cXeM. CBS3b CXOIMMOCTH, ANNPOKCHMALUU U
YCTOMYMBOCTHU PA3HOCTHBIX CXEM.

48. Pa3HOCTHas anmpoKcHMAIHsl MPOM3BOIHBIX. BeUuCINTENbHAS HEYCTOWYHBOCTH OTEPAIUU
YUCJICHHOTO U] depeHITMPOBaHHMS.

49. Pa3HOCTHas cxema JUIst JTHHEHHOTO OOBIKHOBEHHOTO () (hepeHIInaIEHOTO ypaBHEHHUS.

50. fIBHas pa3HOCTHas cxemMa JUIsl YpaBHEHMS TEIUIONPOBOJAHOCTH, €€ allpOKCHUMAlus U
YCTONYUBOCTb.

51. HesBHas pa3HOCTHas cxema Jull YpaBHEHHs TEMJIONPOBOJHOCTH, €€ allpoKCUMalus U
YCTONYUBOCTb.

52. HeoOxoaumoe crieKkTpajabHOE yclloBHe ycToiunBocty HeliMaHa.

53. PasHoctHas cxema 3amaun Komm 1ist ypaBHEHHsI KOeOaHHS CTPYHBI.

54. Pa3HOCTHBIE CXeMBbI JUIs DJUTMIITUYECKUX KPAeBbIX 3a/1a4: alllPOKCUMALIUs YPaBHEHHUSI.

55. Pa3HOCTHBIE CXE€MBI IS DJUTMNTHYECKHX KPAaeBbIX 3ajad: ammpOKCUMAIMs TPaHUYHBIX
YCIIOBUH.

IIpumepHbIe 3a1aHUS K IK3aMEeHAIIMOHHBIM OUIeTaM

1. JInst KoHKpeTHON (DYHKIMU MO 3aJaHHBIM y3J1aM BBINHUCATh UHTEPHOISIMOHHBI MHOTOUIEH B
¢dopme Jlarpanxa unu B popme HptoroHa. OLIeHUTh MOTPEIIHOCTh B 3aJaHHOM TOUKe.

2. Jlns xoHKpeTHOW (YHKUMH 1O 3aJaHHBIM Y3JlaM MOCTPOMUTH JIMHEWHBIM JABYWIEH WU
KBaJpaTHBIN TpeXwieH, MPUOIMKAIOMUI 3Ty GYHKIIMIO METOJOM HAUMEHBILNX KBaJIPATOB.

3. JIng KOHKpeTHOU (YHKUIUHU f(X) el, (a; b) IIOCTPOUTD JIMHEHHBINM JBYYJICH WIA KBaJIPaTHBIN
TpeXwIeH, NPUOIMKAIOINHI 3Ty PYHKIINIO B CPEAHEM KBaIpaTHUYHOM.

4. JIns KOHKPETHOIO ypaBHEHMsS BUJa X = (O(X) OTJIEIUTh KOPEHb U 00OCHOBATH CXOAMMOCTH
WJIM PaCXOAMMOCTb METOZA IPOCTOU UTEPALIUH.

5. [Ipumenuts Meron HplOTOHA pelieHUS HEJIWHEWHOro YpaBHEHHS A NPHOIMKEHHOTrO
BBIYUCIICHUS KOPHS apu(METHUECKOTO U3 33JaHHOTO YMCIa. YKa3aTh HadyaJlbHOE NMPHUOIMKEHHE,
JUIs KoToporo meto HeroToHa cxogures.

6. ITo 1enpIM y371aM NMPOMEXKYTKA HHTETPUPOBAHUS HAUTHU MPUOIMIKEHHBIE 3HAUEHUSI HHTETpajia
OT KOHKPETHOM (YHKIMH C TIOMOIIbIO KBaapaTypHbIX (opmyn Tpaneuuii u CuMIcoHa.



BbraucanTs NOrpenIHoCTh UCIOIb3YEMBIX KBaApaTyp.

7. Pemmtp wMetomom [aycca ¢ BBIOOPOM BeOyLIEro JJIEMEHTa 33aJaHHYIO JIMHEHHYIO
aIreOpanyecKyro CUCTEMY TPEX YpaBHEHUI.

8. Jlms KOHKpETHOH CHUCTeMbI [BYX JIMHEHHBIX alreOpanyecKux YypaBHEHHH OOOCHOBATh
CXOOUMOCTb WJIH PACXOAUMOCTb METO/1a ITPOCTOU UTEPALIUH.

9. OueHUTHh CHEKTPAIbHBIA paJAnyC KOHKPETHOM MaTpuilbl. Ha KOMIIEKCHOW IJIOCKOCTH
n300pa3uTh kKpyru I'epiiropuna ass Toi e MaTpuLbL.

10. Cnoco6 Pynre — Kyrtra pemenus 3agaun Komm i 04HOTO OOBIKHOBEHHOTO ypaBHEHUS
neporo nopsaka. Ilpumepsr: Meton Diinepa uiau ar000H MeTOJ BbIIIE INEPBOIO MOPSJIKA
TOYHOCTH (TI0 BBIOOPY CTYICHTA).

11. Onpenenenust TOKaIbHOM NOTPEIIHOCTH, MOPAIKA TOYHOCTH, INIABHOTO WICHA ITOIPEIIHOCTH
OJIHOILIArOBOI'0 METOJA.

12. IIpakTueckoe NpUMEHEHHE NTpaBuiIa PyHre OLleHKH MOrpeNIHOCTH OJHOIIArOBOTO METOAA.
13. Meron cTpenbObl pemieHus KpaeBOM 3afauu uis YpaBHEHHUS BTOPOTO TOPSIKA WU IS
CUCTEMBI IBYX YPaBHEHUH IIEPBOTO MOPSAKA.

14. Jlns KOHKpETHOM KpaeBOH 3ajauyd NPUMEHUTH (OPMYJbl PA3HOCTHOM alMpOKCHUMALUU
IIEPBOM ¥ BTOPOU MTPOU3BOJHBIX C YKa3aHUEM IOTPEIIHOCTEN.

15. SIBHas u HesBHAsI pa3HOCTHBIE cXeMbl 3aaun Kol win cMeranHom 3aauu JUisl ypaBHEHUS
TEIUIONPOBOAHOCTH. [IOpsIIKY MOrPEIHOCTEN U yCIIOBUS YCTOMUMBOCTH.

16. PazHoctHas cxema 3azaun Komm 11t ypaBHeHus KojeOaHuit crpyHbl. [lorpemmsocTs
anIpoOKCUMAllUH, YCIOBHE YCTOMYHUBOCTH.

17. Onpenenenus annpoKCUMalMM, YCTOWYMBOCTH, CXOJUMOCTH pa3HOCTHON cxeMmbl. CBA3b
ITUX MOHATHUH.

18. IIpumeHuTh criekTpanbHbIM Npu3Hak HelimaHa nccienoBaHUs YCTOMYMBOCTU Pa3HOCTHOMN
CXEMBI.

IIpumepHbIe 321244 K IK3aMeHY
NHuTtepnomnsums

1. Jnsa ¢yHkuun f(x): x*+2x-3 mo ysmam X, =-1X =0;X, =—1X, =2 BbIIHCATH
WHTEPIOJSIIMOHHBIA MHOTOUNeH B ¢opme Jlarpamka. Onupasch Ha OCTAaTOYHBIN YJIEH
UHTEPNOJIAMU B popMe Jlarpanka, OLIEHUTh MOTPENIHOCTL B Touke X =1,

2. lna ¢pyHKIIMN f(X)= log, X mo y3mam Xy = 2;X, =4;X, =8 BbIIHCAaTh WHTEPIOISAIINOHHBIN

MHorowieH B ¢opme HpioroHa. Onupasch Ha OCTaTOYHBIM YJ€H MHTEPHOISLMU B (hopMme
JlarpaHska, OlEHUTh TIOTPEITHOCTh B Touke X =1,

MCTO)I HanMCHBUINX KBaJApaTOB

1. Ins dysxmmu f(x)=%*+3x—-5 nmo ysmam X, =—-2;X =0;X, =1 TOCTPOMTH ITHHEHHBIT
IBYYIEH @, + a;X , allpOKCUMUPYIOIUH 3Ty (QyHKIMIO IO METOJy HAUMEHBIINX KBaJpaTOB.
7X N
2. Ins pyHKnun f(X) = COS? mo y3naM X, =1;X; =0;X, = -1 mocTpouTs JMHEHHBIN ABYWICH

a, +a; X, anmpOKCUMUPYIOIMUHN 3Ty (GYHKIHIO IO METOly HAUMEHBIUINX KBaJIpaToB.
CpenHekBapaTuIHOE MPUOTIHKEHIE

1. Mg dyHKouu f(X) =X’ +2X—3 TOCTpOMTh JMHEHHBIH  JByuneH @, +a,X,

anmpoKCUMUPYIOIMA 5Ty (QyHKIMIO B mpocrpanctee L, (0;1), TO €CTb B CpPEIHEM
KBaJIpaTU4YHOM.



2. dns dyHKUIMK Sin(m() IIOCTPOUTD JIMHEHHBINA JBYUYICH @, + ;X , allpPOKCUMUPYIOLIUHN 3Ty

¢yukmo B npocrpanctee L, (0;1) , TO €CTh B CPEJIHEM KBaJIPAaTUYHOM.

Henunelinbie ypaBHeHUS

1. Jlns ypaBaenuss X =3—SiN X oTmenuTh KOPeHb U 0OOOCHOBATH CXOAMMOCTH METO/A IPOCTOM
UTEpaIH B OKPECTHOCTH KOPHSI.
2. CxoguTcst U METOJ MPOCTOW UTEpAlMH JUIsl YpaBHEHUS X = |0g0y5 X? OtBeT 000CHOBATH

rpauIeCKy.

o . 3

3. IlpuMeHUTH METOJ MPOCTON WTEpalUU K NMOUCKY KOpHeW ypaBHeHMsT X = X~ . Ilpu kakux
HAYaIbHBIX TPUOIMHKEHUSIX METOA CXOAUTCS?

4. Ha ocHoBe merona HproTOHA peleHuss HENMHEWHOTO ypaBHEHUS OCTPOUTH UTEPALMOHHBIN

MIPOLIECC ISl TPUOTMIKEHHOTO BEIYHCIICHUS 5.
KBanpatypusie hopMyIib
1. C nmomompio KBaApaTypHOUW (OpMynbl Tpameuuii Mo BCeM LENbIM y3JIaM MPOMEXYyTKa
¢
WHTETPUPOBAHUS HAUTH NMPUOIMIKEHHOE 3HAUCHHUE UHTErpasia I sin —dx.
5 6
2. C nomomipio KBaapaTypHou ¢opmynbsl CHMIICOHA MO BCEM IEJIBIM y3JIaM IMPOMEXKYTKa

4
. 7iX
MHTErpUPOBaHUS HATH NPUOIMKEHHOE 3HAUEHNE UHTErpajia ICOSE dx.
-2

YucneHHbIe METOIbI aJ'Il"e6pBI

1. CXO,I[I/ITC}I JIN MCTO HpOCTOﬁ uTrepanuu ajisk CUCTECMbI

1 1
X, :§X1_§X2 +1,

1 2
X, :€x1+§x2 -3?

2. Meronom ["aycca BEIUMCINTE MaTpHUILly, OOpaTHYIO K 3aJaHHON MaTpHLie TPETHETO MOpsIKa.

Pa3zHocTHBIE CXEMBI

1. Metonom Ditnepa ¢ marom 0,1 Ha oTpe3ke X € [0; 1] MOCTPOUTH MPUOIUKEHHOE PEIICHUE
sagaun Komm Y = X - Y, y(O) =1.
—3y(x)+4y(x +h)-y(x+2h)
2h

nMECT BTOpOfI MOpAHOK alllIPpOKCUMAILINH, YKA3aTh JOCTaTOYHBIN IS 3TOTO OopAI0K

~

!
2. TlokazaTb, 4TO NPUOIMKEHHOE PAaBEHCTBO Y (X) ~

rmankoctu pyHkuu Y X).
3. TlocTpouTh Pa3HOCTHYIO CXEMy BTOPOTO TIOpSAKA amMmpOKCUMAIMH JUIS KpPaeBOW 3aladu
y'+x-y' =2y=x3 y(0)=1 y(1)=2.

4. AnnpoxcumupoBaTh 3afady Komm a1 OJZHOMEPHOTO YypaBHEHHUS TEIUIONPOBOIHOCTH C
MOTPEIIHOCThI0 BTOPOTO TMOpsiiKa MO o0euM nepeMeHHBIM. [IpoBepuTh yCTOMYMBOCTDH



Pa3HOCTHOM CXEMBbI CIIEKTpabHbIM ITpu3HakoM Helimana.
5. Hcnonb3yss KyCOYHO-JTUHEHHBIE AJIEMEHTBI, IIOCTPOUTH AalIPOKCHMALMIO KPACBOM 3a1ayu

—u"+q (X)U = f (X), U(O) =1 u '(1) =2 wmeromoM Purna (Ianepkuna).
IpumepHbIe OMIETHI K IK3aMeHy

Buier Ne 1
no kypcey «UucjieHHbIe MeTOABD ISl HANPaBJieHUs 6akajappuara «MaremaTuka u
KOMIIIOTEPHbIE HAYKW»
1. BekTopHbie U MaTpU4HbIe HOPMbI. CXOJIMMOCTh MATPUYHON T€OMETPUUYECKON MPOrPECCUHU.

2. Pa3HOCTHBIC CXEMBI JUTS SJUTMIITHYECKHUX KPAeBbIX 3a/1a4: allliPOKCHMAIIHs yPABHCHUSL.

3. Jlna  oymkmum  f(X)=x>+2x-3  nmoctpoiite JMHEHHBIA ABydneH @, +a,X,
armpokcuMupylommii 9Ty QyHkumo B mpoctpanctBe  L,(01), To ects B cpeamem
KBaJPaTHYHOM.

3aBenyronuii kageapoil BEIYUCIUTEIIEHON

Matematuku 1 uHopmaruku ["aiinenko C.B.

Buier Ne 2
1o kypcey «UuncjeHHble MeTOABD JIS1 HanpaBJieHus Oakajaappuara «MaremaTuka u
KOMIIBIOTEPHbIC HAYKH»
1. Pa3znenennple pa3HOCTH U UX CBOMCTBA. IHTEPIIONSAIIMOHHBIA MHOTOWIECH B hopme HptoToHA 1
€ro MOrPELIHOCTb.
2. O0parieHre MaTpUIlbl 1 YTOUHEHUE NPUOIMKEHHOW 00paTHON MaTpULIBL.

—3y(x)+ 4y(x + h)— y(x + 2h)
2h
UMEET BTOpOﬁ IMOPAA0K alllIpOKCUMALINH, YKA3aTh JIOCTaTOLIHI)If/'I IJId 3TOTO IMOPAAO0K I'IaJIKOCTHU
byHKIIUN y(x).

3aBenyronuii kageapoil BHIYUCIUTENbHOMN
MatemaTuku U uHopmaruku ["aiinenko C.B.

!
3. Iloka3zarp, 4yTO NPUOIMKEHHOE PaBEHCTBO Y (X)

9TaNoH PC€HICHUA IMPAKTUYECKOIo 3aJJaHUs IK3aMECHAIIMUOHHOI'O oujera

3agaua. Cxonutcs 1M METOJT IPOCTON UTEPALIUU AJIsE CUCTEMBI

_3 -—X,+1
X 4 X 3%
X, :Ex1+zx2—3?
3
3 1.1 2| 13
Pemenune. Bpruucisem KyOMYecKyl0 HOPMY MaTpHIIBL: max{—+—,—+—r=—>
4 3 2 3] 12
3 1.1 2| 5
Haxonum oKTasapuyeckyro HOpMy MaTpUIbL: Max Z+E; §+§ :Z >1. [TockoJbKy HU OJHA

W3 BBIUHUCIEHHBIX HOPM HE MEHBIIE €IWHHIIBI, TO €CTh JOCTATOYHOE YCJIOBHE CXOJIUMOCTH
MPOBEPUTH HE YAAJIOCh, TO MPOBEPSIEM HEOOXOIUMOE U JOCTATOYHOE YCIOBHUE CXOIUMOCTH
METO/Ia TIPOCTOM HTEPAIMH: BCE COOCTBEHHBIC 3HAYCHHS MATPHUIIBI IO MOJYJIIO JTOJDKHBI OBITh
MEHBIIIE €JIMHMIIBI. CocrasisieM XapaKTEPUCTUUECKOE ypaBHEHUE MaTpUIbL:



2, =
17, 2 17 .95
4 32 A? === 2+==0 1 HAXOJUM €ro KOPHU A, , =—i|£ , IX MOJYJIb PaBE€H —
1 2 P 12 3 c 24 24 3
2 3
. 3Ha4YMT, METOJ NPOCTOH HMTEPALUM Ul JAHHOH CHCTEMBI CXOJIUTCS NPH JIIOOOM HAadalbHOM
IpUOIMKEHUU.

OueHoYHBIE CpeACTBA U WHBAJIUIOB M JIMI C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH
3JI0pOBbsI BEIOUPAIOTCA C YI€TOM UX WHAMBUIYATbHBIX ICUXO()U3NYECKIX OCOOCHHOCTEH.

— IpU HEOOXOIMMOCTH HHBAIMAAM M JIMIAM C OrPAaHWYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI IIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BPEMsI [Tl TOJTOTOBKH OTBETA HA HK3aMEHE;

— IpY MIPOBEJICHUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAIUAOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBbS MPETYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CPE/CTB, HEOOXOMMBIX UM B CBS3U C UX MHIUBHIYAIEHBIMI OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
M HHBAIMAOB TMPOLEIypa OLEHHBAHUS pE3YyIbTaTOB OOYYEHHS MO AMCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHuBaHMS PE3yIbTATOB OOYYEHHsS MHBAJIHMIOB U JIMIl C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH  3JI0POBbSI I10 JUCHUIUIMHE (MOJIYJIO) MpeIycMaTpuBaeT IPEIOCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSM HX 370POBbSI M BOCIPUSATHS
uH(popMauu:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B I1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJISE OCBOCHM S JUCHMILIMHBI (MOXLYJIS)
5.1 OcHoBHas MTEparypa:

1. baxsanos, H.C. Yucnenusie Mmetoasl yueonoe nocooue / H.C. baxsanos, H.I1. )Kunkos,
['M. KobenskoB.— MockBa : WznarenbctBo "JlaGoparopus 3Hanmit", 2015. — 639 c.
https://e.lanbook.com/book/70767.

2. Bonkos, E.A. Unucnennsie metoas! yueOHuk / E.A. BonkoB. —Cankr-IletepOypr : Jlans,
2008. — 256 c. https://e.lanbook.com/book/54.

3. HemupoBuy, b.II. Ywucnennsie wMeToasl aHanm3a. l[lpuOmmkeHue QyHKIHA,
muddepeHMaTbHble U UHTErpajbHble ypaBHeHUs yueOHoe mocobue / B.II. Jlemunosuu, N.A.
Mapon, 2.3. IlyBamoBa.—  Cankr-lIlerepbypr : Jlamp, 2010. — 400 c.
https://e.lanbook.com/book/537.

4. Typuak, JL.L1. OcHOBBI 4MCIEHHBIX MeToJI0B yueOHoe mocobue / JL.U. Typuak, I1.B.
[TnoTHHKOB.. — Mocksa : ®usmariut, 2002. — 304 ¢. https://e.lanbook.com/book/2351.

5. PsaGenbkuii, B.C. BBenenue B BHIUMCIUTENBHYIO MaTeMaTHKy ydeOHoe mocobue / B.C.
Ps6enpkuii. — Mocksa : @usmaraut, 2008. — 288 c. https://e.lanbook.com/book/2297.

Jl1g 0cBOEHMS AMCUMILIMHBI MHBAJIMAAMU U JIMIIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSMHU
3JI0pPOBbSl MMEIOTCS M3JAaHUS B DJIEKTPOHHOM BHJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanb» u «YHuBepcuterckas 6ndanorexka ONLINE».


https://e.lanbook.com/book/70767
https://e.lanbook.com/book/54
https://e.lanbook.com/book/537
https://e.lanbook.com/book/2351
https://e.lanbook.com/book/2297

5.2 JlononHUTENbHAS JIUTEPATYpA:

1. Metoapl BBIUMCIUTENFHOW MaTeMaTHKH yueOHoe mocobue / .M. Mapuyk. — CaHkT-
[TerepOypr : Jlanb, 2009. — 608 c. https://e.lanbook.com/book/255.

2. OYHKIWOHATBHBIA aHAIM3 W BBIUMCIHTENIbHAS MaTeMarhka ydeOHoe mocobue / B.U.
Jle6eneB. — Mockaa : ®usmatiaut, 2000. — 296 c. https://e.lanbook.com/book/2243.

3. Unucnennble Metonbl. Pemenus 3agay n ynpaxnenus: yuebnoe nocodbue / H.C. baxanos,
A.A. Kopues, E.B. UmkonkoB. — MockBa : U3marensctBo "JlabopaTopus 3nanmii", 2016. —
355 c. https://e.lanbook.com/book/90239.

4. MaTtemMaTH4ecKkoe MporpaMMHUpPOBaHKE B MpUMepax | 3ajaadax ydeOHoe mocodue / M.JI.
Axynny. — Cankr-IlerepOypr : Jlansb, 2011. — 352 c. https://e.lanbook.com/book/2027.

5. Uucnennsie Meroawl. Kypc neknuii ydeOHoe mocobue / B.A. Cpouko. — CaHKT-
[TerepOypr Jlans, 2010. — 208 c. https://e.lanbook.com/book/378.

6. ®amnees, J1.K. BerancnurenbHbie MeTOABI JIMHEHHOM anreOpsl yueOnuk / J[.K. @annees,
B.H. ®anneesa.. — Cankr-IletepOypr : Jlanb, 2009. — 736 c. https://e.lanbook.com/book/400.

6. Ilepeuenbr pecypcoB  HMH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHONH  ceTH
«HTEepHET», HEOOXOTMMBIX [IJIsl 0CBOEHUS THCIUTLIMHBI (MOTYJI51)
1. DnexTpoHHBIH KaTajor Hayunoii O6ubanoTexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnexkTpoHHas OulOimorevHas cucremMa "YHuBepcuterckas OubOmumoreka ONLINE"
http://biblioclub.ru/
DnekrpoHHas OubIMOTEeYHas cucteMa n3narenbera "Jlanp" https://e.lanbook.com/
OnekrponHas oubaroreuynas cucrema «FOpaitr» http://www.biblio-online.ru
DnekTponHas oubnmoreunas cucrema «ZNANIUM. COM» www.znanium.com
OnekrponHas oubaroreunas cucrema «BOOK.ruy https://www.book.ru
Onekrponnas oudnanoreynas cucrema eLIBRARY.RU http://www.elibrary.ru

No ko

7. MeTtoauyeckne yKa3zaHusi s OOyYalOIIMXCH IO OCBOEHHMI0 TUCHMILIMHBI
(Mmoay.ns)

MeTtoanueckue PEKOMEHAAIUHA ITpenoaaBaTeJasM U CTyACHTaM
Mo COCTABJICHHUIO U BBITIOJIHCHUIO ﬂaﬁopaTopHux 3aJaHUH MO TeMaM

Bce nalopaTopHble 3afaHus TpEAINONaraloT HalUCaHHE, OTIAaJKy U TeCTHPOBAaHUE
IIPOrpaMMbl Ha OJTHOM U3 SI3bIKOB BBICOKOTO YpOBHs. TpeOoBaHus K nmporpamme: HHGopmanus o
pelraeMoil 3ajaue 3ampalMBaeTCs B JAMAJIOrOBOM peXHMe, Mporpamma JIOJKHAa OBITh
ONTUMaJIbHA MO 00BEMY BBIYMCICHHUI (IIOBTOPHBIE BBIUMCICHMS MOJTYYEHHBIX paHEe BEIWYUH
HEJOMYCTUMbI) M MO 00beMy HaMsiTH (HampuMmep, B HUTEpPAlMOHHBIX METO/JaX B MaMATH
COXPAHSIIOTCS TOJBKO T€ WYJIEHBl IIOCIEI0BAaTEIbHOCTH, KOTOpPbIE HEOOXOIMMBI [UIsl €€
npojaoinkeHus). TpeboBaHUs K MOI00PY TECTOBBIX NMPUMEPOB: MPOCTOTA, OTCYTCTBUE 3aMETHBIX
BBIYHMCIIUTENIBHBIX IOTPEIIHOCTEN U, €CJIM BO3MOYKHO, OTCYTCTBHE TOTPEIIHOCTH METO/IA, B TO e
BpeMsl TECTOBBIE NPUMEPHl IOJDKHBI 007aJaTh OOLIHOCTBIO, JOCTAaTOYHOM Ui MPOBEPKU
aJIrOpUTMa BO BCEX BO3MOXKHBIX CUTYaLIHSIX.

HenocpencrBeHHO Ha 1a00OpaTOPHBIX 3aHATUSAX CTYACHTHI MMOJIYYAlOT OT MpEnoaBaTes
WHIUBHJIyAIbHOE 33JJaHWE 110 KOHKPETHOMY YMCIEHHOMY METONy, IHIIYT IPOTpaMMy,
OTJIQKUBAIOT M TECTUPYIOT €€ IMOJ KOHTPOJeM IpenojaaBatelis. bonpiias yacte 1a00paTOpPHBIX
3aJJaHUN MIPUXOJUTCS HA CaMOCTOSATENbHYIO padOTy: U3ydeHHE TEOPETHYECKOro Marepuaia 1o
KOHCIIEKTaM JIEKIIMA M 10 OCHOBHBIM MCTOYHHMKAM JIUTEpPaTypbl, pa3pabOoTKa aJropurMa
IPOrpaMMHOM peau3alid MeToja, OTJIaJKa MporpaMMbl Ha KaKOM-JTHOO SI3bIKE BBICOKOIO
ypoBHS (II0Z00p TECTOBBIX MIPUMEPOB TAKXKE BXOAUT B CAMOCTOSTEIBHYIO PabOTYy).


https://e.lanbook.com/book/255
https://e.lanbook.com/book/2243
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https://e.lanbook.com/book/2027
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TpeOoBaHusl K CTYJAeHTAM NPH OTYETE MO JAOOPATOPHOMY 3aJAHUIO

1) Annpoxcumanus pynkuuii. [lo MmaTepranam JeKIMOHHOIO Kypca U IO JTUTEPATypPHBIM
UCTOYHUKAaM c(hOpMyaupoBaTh MOCTAHOBKY 3aJaud: UCXOJAHAs MH(popManus o npuoIMkaeMoi
(GyHKUIMU, BUA aNMpOKCUMHPYIOUEH (QYHKINU, TOHSATHE ONM30CTH B BBIOPAaHHOM METOJE
annpoOKCUMallUY, apryMEHTalMsl €JUHCTBCHHOCTH pELICHHs 3aladyd, TEOPEeTHYECKas OLICHKA
HOTPEIIHOCTH, BO3MOKHOCTb IPAKTUYECKOr0 KOHTPOJIS MOIPEUIHOCTU. YKa3aTh JOCTOMHCTBA U
HEJI0CTAaTKU BBIOPAHHOI'O METOJa allPOKCUMALIUU B CPABHEHUM C IPYTMMHU METOJAaMH IIPU TOM
xe criocobe 3aaanus npuodImkaeMon GyHKINH.

2) YucjieHHbIe METObI PellleHUs] CKAJSIPHbIX YPAaBHeHHUIl. YKa3aTh BUJ YPABHEHUS U
TpeboBaHus K (PYHKIMH, HEOOXOIUMBIE IS MPUMEHEHHUsI BBIOpAaHHOrO Merona. JlocTarouHble
YCIOBUS CXOAMMOCTHM METOAA, €ro TEOPETHYECKas OLICHKa IOIPENIHOCTH, BO3MOYKHOCTB
NPAaKTUYECKOTO KOHTPOJISI CXOAMMOCTH U TOYHOCTH MPUOIMKEHHOro perieHus. CpaBHEHHE 1O
CKOpPOCTH CXOJMMOCTH BBIOPAHHOI'O METOJIa ¢ aHAJIOIMYHBIMU MeToZaMU. B TecTtoBOoM mpumepe
yKa3aTh CII0CO0 OTIeNICHUS] KOPHEH.

3) MeToabl YMCJIEHHOT0 MHTETPUPOBaHUsA. 3HaHUE aNreOpanyeckoi CTerneHr TOYHOCTH
BBIOPAaHHOTO METOJa U CKOPOCTH CXOJAWMOCTH KaK ()YHKIIMH KOJIMYECTBA Y3JIOB KBaJIpaTypHI.
Vka3zanue kiacca (yHKIMH, Ha KOTOPOM KBaJpaTypHbIM mmpouecc cxoautcs. [IpakTuueckas
OLIEHKA MOTPEIIHOCTH BRIOPAaHHOTO METO/Ia Ha COOTBETCTBYIOIIEM KiTacce (pyHKITHIA.

4) YuciaeHHble MeTOAbI ajaredpbl. 3aJaHuE OJHOTO M3 JABYX THUIIOB: METOJ PEIICHHS
anreOpanvyecKoi CHCTEMBI HITH TTOJTHAsS TIPpo0ieMa COOCTBEHHBIX 3HAYCHHN.

[To anreOpanyeckuMm cucreMaM. B ciiydae TOYHOro MeToja — 3HAHHE KOJMYECTBA
apudMeTUYECKNX Omepannii, Kak GyHKIUHA yucia ypaBHeHUNH. CriocoObl YMEHBIICHHS BIHSHUS
BBIUMCJIMTEIBHBIX IOTrpemHocTel. KOHTpOJIb HEBBIPOXKACHHOCTHM MaTpulbl. B cioydae
UTEPALMOHHBIX METOJOB — 3HAHME JIOCTATOYHBIX YCIOBHHM CXOAMMOCTH METO]1a, BO3MOKHOCTh
UX IIPOBEPKH B aJITOPUTME, IPAKTUUYECKAS OLIEHKA ITOIPELIHOCTH.

[To mpoGmeme CcOOCTBEHHBIX 3HAUYEHUH B JIEKIMOHHOM Kypce W3JIaralorcs Kak
KJIACCUYECKHE METOJIbl, OCHOBAHHBIE HA ITIOCTPOCHHMM XapaKTEPUCTHYECKOIO IIOJUHOMA, TaK U
COBPEMEHHbIE METOJIbl MPUBEACHUSI MaTPUILIbl MpeoOpa3oBaHUsIMH MOAOOMS K JHaroHaIbHOMY
WIA TPEYroJibHOMY BHIYy. B nmabopaTOpHBIX 3aJaHUSX NPEASararoTcs K pealu3allid MEeTO[
BpAICHUN JUIsI CHMMETPUYHBIX MaTpull 1 QR-anroput™m s marpui odmero Buaa. [Iporpamma
JIOJDKHA KOHTPOJIUPOBATh MOIPEIIHOCTh UTEPALIMOHHOTO METO/a JUIsl COOCTBEHHBIX 3HAYCHUH, a
TaK)K€ HaXOJAUTb COOTBETCTBYIOIINE IPUOIMKEHHbBIE COOCTBEHHBIE BEKTOPBI.

5) Cnoco6 Pynre — Kyrra pemennsi 3agaunm Komm aist 01HOro 00bIKHOBEHHOTO
nuddepeHunaIbHOI0 YpaBHeHHsl nepBoro nopsiaka. K peanuzanuu npenigaraiorcs METOIbI
BTOPOTO — 4YETBEPTOr0 NOPSAKOB TOYHOCTH. B oTdeTre KakIpli CTYAEHT JIOJDKEH
chopMyJIMpOBaTh OMNPEECICHNE MOHSTHS JOKAJIbHOM IMOTPENIHOCTH U ONpefesieHue MNOopsaKa
TOYHOCTH OJIHOILIATOBOTO METO/a, O0BACHUTH uier crnocoba Pynre — Kyrra moctpoeHus
OJIHOIIIArOBBIX METO/I0B. AJITOPUTM IPEAINOIAraeT 3a/laHie OLlEHKH TOYHOCTH METOJa Ha Iare,
OCHOBBIBAsICh Ha KOTOPOH Mporpamma cama GopMHpYeT CeTKy Mo MpaBmily PyHre nmpakTudeckoi
OLICHKH morpemHocTy. OO0s3aTesnibHOE TpeOOBaHME — MpPaBblii KOHEI[ OTpe3Ka, Ha KOTOPOM
nocraBieHa 3ajgada Kommm, gomkeH OBITH y37I0BOW TOYKOHW. DTO HEOOXOAMMO JUis
MOCIEAYIOIET0 MPUMEHEHHS MeTona pelieHus 3anauu Komin K pernieHuro KpaeBoM 3aaayuu
METOJIOM CTPENBOBI.

6) Meroa Pynre — Kyrra pemenus 3agayn Komu 11 cucremMbl ABYX YpaBHEHMU
nepBoro mopsiAka. Moaudukanus Mpenslaynied nporpaMMel ¢ 00OOIIEHHEM pacyeTHBIX
dbopMy1 Ha ciyyail CUCTEMBI YpaBHEHHI IepBOTo Mopsijika 00IIero BUa.

7) Metoa cTpeab0bl pelieHHs] KPaeBOl 3a1a4M JJIsl CHCTEMbI ABYX O0BIKHOBEHHBIX
AU depeHIaNbHBIX YPABHEHHUI NEPBOro MOPAIKA ¢ KpaeBbIMHU YCJI0BUSAMH 00111€ero BHAA.
B oruere cTyneHT AOMKEH MOACHUTH WICK NPUMEHEHUs MeToja peuleHus 3agaun Komm k
pEeIIeHNI0 KpaeBoH 3a7jaur, B OCHOBE KOTOPOI HEeNpepbIBHAS 3aBUCHMOCTb PELICHHS] CHCTEMBI OT
HavyaJbHBIX JaHHBIX. lIporpamma B 1MajioroBoM peXHME JOJDKHA ITOMOYb I0JIb30BATEIIO
nonoOpaTh HaydaJdbHblE 3HAUEHUS MPHUCTPEIMBAEMOro mapaMerpa. PesympraT paboThI



IIPOrpaMMBbI — JIB€ CETOUHbIE PYHKIMHU pelieHus 3agaun Ko co 3HauyeHreM MpUCTPESIHHOTO C
3a/IaHHOM TOYHOCTBIO MapaMeTpa.

8) Metoa cerok pemenusi nuddepeHUANBHBIX 321a4 B YACTHBIX NPOU3BOJAHBIX.
JlanHoe 3aaHre OTHOCUTCS K KOHTPOJIIMPYEMOM CaMOCTOSITETIbHOM padoTe.

B kauectBe nabopaTopHBIX 3aJaHUil MpeyiaratoTcs 3anaur Kolim WM cMellaHHbIe
KpaeBble 3a/lauyd ISl YPaBHEHMs TEIUIOMPOBOJHOCTH WM BOJHOBOTO YpaBHEHHUS C OJHOMU
MIPOCTPAHCTBEHHOI nepeMeHHoil. JKemnatomiye MOryT pa3paboTaTh aqrOpPUTM PELIEHUS! KpaeBoi
3ajaun Uit ypaBHeHus Ilyaccona B mpsmMoyrojibHHKEe. B oTueTre O BBIIIOJIHEHUM 3aJaHUs
00s3aTeNIbHO  3HAHWE OMNpPENEJICHU OCHOBHBIX TIOHSATHH TEOPUM PA3HOCTHBIX CXEM:
anmpOKCUMAIIUH, YCTOMYMBOCTH, CXOAMMOCTH. [l peamm3oBaHHOTO METOAa JOJDKHBI OBITh
YKa3aHbl YCIOBUS YCTOMYMBOCTHU U MOPSAOK alllIPOKCUMAIIUH.

9) UncjieHHbIe MeTOAbl pellleHUs] WHTErpPaJbHBIX ypaBHeHHH. UHCICHHBIE METObI
pellieHuss MHTerpalbHbIX ypaBHeHUil @penronsma uin Bosbreppa BTOpOro popja: MeTON
MEXaHUYECKUX KBaJpaTyp, METOJ 3aMEHbI sijpa Ha BBIPOXKIEHHOE, JIMHelHas anmpokcumarus
pelIeHui KYCOYHO-TIOCTOSIHHBIMU JIMOO KYCOUHO-TMHEHHBIMU (YHKIUSIMHU, OMNpeesIeHre
KOA((HUITMEHTOB METOIOM KOJIJIOKAIIHIA.

CopepxaHrie caMOCTOSITENbHON PabOThI OnucaHo Bblile. DopMa KOHTPOJISI — YCTHBIM OTYET
IIPENoAaBaTesio ¢ IEMOHCTpaluel padboTsl IPOrpaMMbl Ha COOCTBEHHBIX TECTOBBIX IIPUMEpPax U
Ha MpUMepax, MpejuiaraeMbIX MPEno1aBaTeIeM.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHJWBUIyajbHass y4deOHas paboTa (KOHCYIbTaIl[UU) —
JIOTIOTHATEIIFHOE PA3bsICHCHHE YIeOHOT0 MaTepuara.

NunuBuayanbHple KOHCYJIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIUM WHIMBHUIYyAIH3AIMA OOYYCHHUS M YCTAaHOBJICHUIO BOCITUTATEILHOTO KOHTAKTA
MEXIy TpernojaBaTesieM W OO0yJaroIllMMCS WHBAJIWIOM WM JHUIOM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

8. Ilepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3YEMBbIX NPH OCYIIECTBICHHH
o0pa3oBaTe/IbHOIO Mpolecca Mo AUCHUIIHHE (MOAYJII0) (TIPU HEOOXOAUMOCTH)

8.1 IlepeyeHr MH(OPMALMOHHBIX TEXHOJIOTHH. BO3MOXHO KOHCYIBTUPOBAaHHUE I10
ANEKTPOHHOM MMOYTE.

8.2 Ilepeuenb HEOOXOAUMOT0 MPOrPAMMHOI0 00eceYeHusl.

CnHcoK JUIEH3MOHHOTO MPOTPaAaMMHOT0 00eCTIeUeHHUS:

1. Microsoft Office Word Professional Plus.

2. Mathcad PTC Prime 3.0

3. Maple 18

4. MATLAB
Crmcok cBOOOIHO pacpoCTPaHIEMOr0 MPOTPAMMHOT0 00ECTICUSHUSI

1. Free Pascal

2. Lazarus

3. Microsoft Visual Studio Community

8.3 IlepeyeHb HEOOXOAMMBIX HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

1.3nexrponnsiit katanor Hayusoii 6ubanorexn Ky6I'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexkTpoHHas OubnaMoTeyHas cucreMa "YHuBepcuTerckas Oubmamoreka ONLINE"
http://biblioclub.ru/

3. Drekrponnas Gu6MOTeUHas cucTeMa m3aaTenscrea "Jlans" https://e.lanbook.com/

4. DnextpoHHas oubmmoreunas cucrema «tOpaiit» http://www.biblio-online.ru

5. DnextponHas oubaroreunas cucremMa «ZNANIUM. COM» www.znanium.com

6. DnextponHas 6ubroTeuHas cucrema «BOOK.ruy» https://www.book.ru


http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/Web
http://www.biblioclub.ru/
http://biblioclub.ru/
http://e.lanbook.com/
https://e.lanbook.com/
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7. DnextponHas oubarorTeunas cuctema eLIBRARY.RU http://wwwe.elibrary.ru

9. Marepua/IbHO-TEXHHYECKAS

0a3a, Heo0XoaAuMast IS OCyILIeCTBJICHUSA

00pa3oBaTe/ILHOIO NMpoIecca Mo JUCHUILINHE (MOYJIIO0).

MaTepI/IaHBHO'TCXHI/I‘IGCKOG obecrneueHue AU CIHITIIMHBI

Ne Bun pador
(MoyJIsl) M OCHAILIIEGHHOCTD
1. JlexunonHsble 3aHATUA | JIeKIIMOHHAsT ~ ayAUTOpHS,  CHEUHaIbHO  OO0OpyIOBaHHAs
MYJIbTUMEIUHHBIMA ~ JIEMOHCTPAI[MOHHBIMU  KOMILJICKCAMH,
y4eOHOH MeOebI0
2. JlabopaTopHblie [Tomemenne i mpoBeldeHHs JTAOOPAaTOPHBIX — 3aHATUH
3aHATHUS OCHAIIIEHHOE yueOHOU MeOebIo, MePCOHAIBHBIMU
KOMIIBIOTEpaMH ¢ JoctynoM K certu "HHrepHer" wu
o0OecriedyeHUeM JOCTyrna B JIIEKTPOHHYI HH(OPMaIMOHHO-
00pa3oBaTeNbHYIO Cpeay OpraHu3aluu
3. ['pynnoBsie [Tomemienue 1uisi TPOBEAEHUSI TPYINIOBBIX (MHAMBUAYAIbHBIX)
(MHAMBUAYAIbHBIC) KOHCYJIbTALIUH, yueOHOI Me0enbo, OCHAILICHHOE
KOHCYJIbTAIlUH MPE3CHTAIIMOHHON TEXHHUKOU (MPOEKTOp, dKpaH, HOYTOYK) U
COOTBETCTBYIOIIUM MPOrPaMMHBIM 00€CIIeYeHUEM
4. Texymmii  koHTposb, | [lomMemenne A MpPOBEACHHUS TEKYIIEH U MPOMEXYTOUHOM
IIPOMEKYTOYHAs aTTeCTalllH, OCHAIIICHHOE y4eOHOW MeOelblo, epcoOHATbHBIMU
aTTecTanus KOMIIbIOTEpaMH € JocTynnoM K cetu "HMHTepHer" wu
o0ecrieyeHHEM JOCTyla B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO CpeAly OpraHu3aluu
S. CamocTosiTenbHas Kabuner g caMocTosTenbHONM  paOOThI, OCHAIEHHBIN
pabora KOMITBIOTEPHON TEXHHUKOW C BO3MOXHOCTBHIO MOIKIIOYEHUS K

cetu «/HTEpHET», NPOrpaMMOM 3KPaHHOIO YBEIWYEHUS U
00€CMEeUYeHHbIN JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA
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PEI[EH3US

Ha paboduyr0 MpOrpamMMy JMCHUIUIMHBI «YuCIeHHbIE METOABD IO HAIPABIEHUIO
noxroroskn 02.03.01 MaTeMaTuka ¥ KOMIIBIOTEpHBIE HayKd (KBaluQuKalus
«Gakanaspy), TIOATOTOBJIEHHYIO  3aBelyIOUIMM  Kaenpod  BEIYUCIHUTENBHOH
MareMaTuky U uHbopmaruku KyOl'Y kaHIumaTtoM (QH3HKO-MaTeMaTHYeCKUX HayK
nouentoM ["aiinenko C.B.

Pa6ouas mporpamma AHUCLHUIUIMHEI «YMCIEHHBIE METOIBI» COAEPXKHT ILEIU U
327294 OCBOEHMs NHCUHUIUIMHBIL, MecTo aucuumiuHel B crpykrype OOIT BO,
TpeGoBaHUs K pe3yjbTaTaM OCBOEHMS COJIEpIKAaHWs MUCLUIUIMHBIL, CONEPKAHHUE H
CTPYKTYpY OMCLHIUIMHEI, 00pa3oBaTesibHble TEXHOIOIUH, OLEHOYHbIE CPEICTBA s
TEKYIIEr0 KOHTPOJSI yCIIEBAEMOCTH M MPOMEXYTOYHON aTTeCTalluH, METOIUIECKUe
pEKOMEH/IalliK CTYJIEHTaM U MPETo1aBaTeNsIM.

Haseanue ® cojepxaHue pabodedl MPOrpaMMbl IMCIMILIMHBL «JHCIEHHbIE
METO/IBl» COOTBETCTBYET yueOHOMY IUIaHy IO HampapieHuro nmoarorosku 02.03.01
MareMaTHKa ¥ KOMIIBIOTEPHBIE HAYKH.

Conepxanue pabodell mporpaMMbl COOTBETCTBYET YPOBHIO IIOATOTOBIEHHOCTH
CTY/IEHTOB K M3y4Y€HHIO NaHHOH JUCIMIUIMHEL Y CIEIIHOCTD W3Y4CHUS AUCIUILTMHEI
obecrieyrBaeTcsi  MpENIIeCTBYIOIIeH  MOATOTOBKOM  CTY[JEHTOB IO  TaKUM
IMCLUMIUIMHAM, KaK MaTeMaTHYecKui asanums, anrebpa, auddepeHInanbHbIe
ypaBHEeHUs, GYHKIIMOHAIBHBIN aHAIIK3.

Knaccuueckue METOALI YHCIIEHHOTO aHaliK3a, BBIYUCIUTENLHEIE METOMIbI
anre6psl, NpUOIMKEHHbIE MeTolbl pemeHus udepeHUManbHbIX 3a71ad U
WHTETPAbHBIX YpaBHEHHH OTpaXkeHbl B paboded mporpamme MOCTATOYHO IIOJIHO.
CoBpeMeHHBIE JOCTIDKEHUs B OONACTH YHCJIEHHBIX METOIOB pEIICHUS 3a1ad
anre6psl, AuddepeHIaNbHbIX U UHTETPAlbHBIX YPABHEHUH TaK)Ke NPECTaBICHB! B
paboueii mporpamme: QR-anroput™, METOBI PETYISPU3ALUHN [UI0XO 00YCIOBICHHBIX
CHCTeM, BapHAlOHHBIE M IIPOEKIMOHHbIE METOJbl pEIICHUS KpaeBhIX 3ajad,
CHHTYJISIPHBIE HHTErPabHble YPaBHEHHUS.

[IpakThyecKHe 3aHsITHS 110 pelEeH3UPYEeMOM JUCUMIUIMHE CTUMYIHUPYIOT
aKTHUBHYIO CaMOCTOSITEJIbHYI0 pPabOTy CTYJAEHTOB: W3y4YeHHE TEOPETHIECKOro
MaTepyalia MO KOHCIEKTaM JIeKIMH M IO OCHOBHBIM HWCTOYHHMKAM JIMTEPaTypEl,
paspaboTKa anropuTMa MporpaMMHOM peann3aluyd METOAA, OTNajKa NporpaMMel Ha
KaKOM-JIU0O sI3BIKE BBICOKOTO YPOBHS, TO00P TECTOBBIX IPUMEPOB.

PaGouyas ~ mporpaMva  HalleleHa  Ha  BCECTOPOHHIOIO  IIOArOTOBKY
BBICOKOKBATU(HUIMPOBAHHBIX CIEIHMAINCTOB, KaK B TEOPETHYECKOM, TaK U B H
MIPUKJIaJHOM HaIlpaBICHUU.

V4uTHIBas BBIIEHU3IIOKEHHOE, CIMTAI0, 4TO paboyasi IporpaMMa COOTBETCTBYET
roCyIlapCTBEHHBIM TPeOOBaHUSAM K MUHMMYMY COJEP)KaHHsA ¥ YPOBHIO MOATOTOBKH
BBIIYCKHMKOB 10  HampaBieHumio mnozarotosku  02.03.01 Maremaruka u
KOMIIBIOTEPHBIE HayKH (KBaruduKaus «baKanaBp») U MOXET OBITh pEKOMEHI0OBaHa
JUTS BBICIINX YIEOHBIX 3aBEICHUMA.

JIOKTOp 5KOHOMHWYECKHX HAYK,
KaH/AUAaT TEXHUYECKHX HaYK,

npodeccop kadenpsl KOMIBIOTEPHBE
Texuojoruii u cucreM Kyol'AY

JIyuenko E.B.



PELEH3UA

Ha pabodyio MporpaMMy NHCHIHMIUIMHBI «UHCICHHBIE METO/BI» [0 HAIpPAaBIEHHIO MOITOTOBKH
02.03.01 MaremaTika M KOMIBIOTEPHEIE Haykn (KBaiu(uKauus «Gakanaspy), HOATOTOBICHHYIO
3aBeTylomuM KaheIpol BENMHCIHTENBHOH MATEMaTHKH U uHpopMaruku Ky6I'Y xanaumatom
(pusuko-MaTeMaTHUeCKUX HayK nouenToM [aiigenko C.B.

PaGoyas nmporpamMma quCIUIITHHE! «YHCICHHBIE METOABD) CONEPIKHT:

1. HCJ’IH H 3a1a9y OCBOCHHUS JUCHMUIIIIMHBI,

2. Mecto nucumnHk! B ctpykType OOII BO;

3. TpeGoBanus K pe3ysIbTaTaM OCBOSHUS CONEPKAHUS NUCIUIIIHHEL,

4. CozeprkaHue U CTPYKTYPY AUCIUILIUHEL

5. O6pazoBarebHbIE TEXHOJIOTHH;

6. OLeHOYHBIE CPECTBA U TEKYILEro KOHTPOIS YCIEBAEMOCTH U IPOMEIKYTOIHOMN
aTTeCTAallUH;

7. MeTomuyeckie PEKOMEH/JALHH CTYAEHTAM | IIPETIONABATEIISIM.

Hassanwe wu conepcamme paGouelf NpOrpamMMbl AUCLHMILIAHBL «UHC/IEHHEIE METOIBI
COOTBETCTBYeT y4eOHOMY IUIaHy II0 HampaBieHmio monrotoeku 02.03.01 Maremaruka u
KOMIIBFOTEPHBIE HAYKH.

Coneprxanue pabouelf pOrpaMMBl COOTBETCTBYET YPOBHIO I10ATOTOBIEHHOCTH CTYIIEHTOB K
U3YUCHHIO [AHHOM [MCHMILIMHBL ~ YCHIEIUHOCTh H3YYeHMS [JUCLUILIMHLI 0OeCIeurBaCTCS
IPEECTBYIOMEH [MOATOTOBKONW CTY[IEHTOB II0 TaKUM MUCIHUIUIAHAM, KaK MaTeMaTHUeCKHil
aHaiu3, anrebpa, nuddepeHnuanbuble ypaBHeHHs, QYHKIHOHAILHDIN aHATHS,

Kiaccuyeckue MeTOIBI BBIMMCIMTENHHON MATEMATHKH, YHCTEHHBIE METOIbI anredpsl,
METOZBI IPHOIIDKEHHOTO pelleHus Mu(depeHIMaNbHbIX , 38129 U HHTETPAIbHBIX ypaBHEHUH
OTpaXXeHBI B pafoYed mporpamme mocTarouHo MojiHO. COBPEMEHHbBIE HOCTHIKEHHS B OGIACTH
HHCJICHHBIX METOMIOB PCIICHAS 3a1a4 anreOpel, Au(pepenIanbHbIX B HHTErPATBHEIX ypaBHEeHHil
Taloke NMpefcTaBlensl B paboyeil mporpamme: QR-airopuT™, METOmBI peryISpH3amuM IHIOXO
O0YCIIOBICHHBIX CHCTEM, BAPHALHOHHBIE W MPOEKIMOHHBIE METOJIBI pellIeHMs] KpaeBBIX 3aj1ad,
CHHTYJISPHbIE HHTErPATIbHEIEC YPaBHEHHUS.

JlaGoparopusle 3aHSTHS [0 pelEH3UPYeMON AUCLMILTAHE CTUMYJIHUPYIOT ~aKTHBHYIO
CaMOCTOATENbHYIO PaGOTy CTYHEHTOB: H3yYeHHE TEOPETHUECKOTO MaTepHaia M0 KOHCIEKTaM
JEKIMH M 10 OCHOBHBIM HCTOYHHMKAM JIHTEPATypEHl, paspaGoTKa AJICOPUTMa IPOrPaAMMHON
peajsallid METoZa, OTJIAAKa NPOrpaMMBl HA S3BIKE BBICOKOIO YPOBHS, MNOAGOP TECTOBBIX
IIPUMEPOB.

Pabouas mporpamma HaleneHa Ha BCECTOPOHHIOK TOATOTOBKY BBICOKOKBaTU(DUIMPOBAHHBIX
CIICLHAIIHCTOB, KaK B TEOPETHICCKOM, TaK M B ¥ IPUKJIAJHOM HaNpaBIICHUH.

YUuTEIBas — BBINIEH3NIOXKEHHOE, CYWTAl0, uTO pabovas [IporpaMma  COOTBETCTBYET
FOCYNAPCTBEHHBIM TPeOOBAHMAM K MEHHMYMY COIEP)KAHHS ¥ YPOBHIO OATOTOBKH BBIITYCKHUKOB
[0 HanpasiCHMIO moArotosky 02.03.01 MaremaTuKa M KOMIBIOTEPHEIE HAyKH (xBamudukaiys
«baxanaBp») U MOXET GBITH PEKOMEH/OBAHA JUTsl BBICIIAX yUeGHBIX 3aBEICHUH.

Oxenept npodeccop kadeaps
IPUKIIAHON MaTeMaTHKH
Ky6aHckoro rocynapcTBeHHOT0
YHUBEPCHUTETa KaHI¥M/IaT
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