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1 Hesn n 3axa4M N3y4YeHUs JUCHUIIHHBI.
1.1 Hear ocBoeHusi AucuuMmauHbl. ChHopMHUpOBATH y CTYIEHTOB MPEACTABICHHUS O
YHCJIEHHBIX METOJaX PELIECHUSI OCHOBHBIX MaTeéMaTH4YeCcKuX 3a1a4 Ha OBM.

1.2 33[{3'!1/1 AUCHHUIIIMHBI. Ilokazath INpUEMBI U MCETOAbI ITOCTPOCHUA OUCKPETHBIX
MO,Z[eJIefI OCHOBHBIX 3aJa4 aHajldn3a Hu I[I/I(l)(bepeHI_II/IaJIBHBIX ypaBHeHI/Ifl, IIPUBUTL HABBIKU
KOHTPOJIA HOI‘pGI.HHOCTGfI U OHLCHKHM CKOPOCTH CXOAMMOCTU HUTCpAallMOHHBIX MCTOHOB.
BocnurarenrHas 3agaua Kypca COCTOHUT B JACMOHCTpallMU BO3MOXKHOCTEH TOBEACHHBIX JI0
YHUCJICHHOTI'O pe3yJibTaTa MaTEMaTHYCCKUX MOI[CJ'ICI71 PCalIbHBIX SIBJICHHH.

1.3 MecTOo IMCUHMIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM IPOrpaMMbl.

Jucnunnmaa «YWCIIeHHbIE METOABI» OTHOCHUTCS K 0Oa3oBoii yactu brnoka 1
«lucummmapl(MOIyNMH)» y4eOHOTO TUIaHA TO HAMPAaBICHUIO TMOATOTOBKHM «MareMaTtuka u
KOMITBIOTEPHBIC HAyKW».. [l TOJHOIIEHHOTO TOHMMaHHS Kypca «YWCIECHHBIE METOIbD»
HEOOXOAMMBI 3HAHUS, YMEHUS M HABBIKM, 3aJI0KEHHBIE B Kypcax MaTeMaTU4YeCKOro aHallu3a,
JTMHEWHOU anreOpsl, (YHKIIMOHAIFHOTO aHAIN3a, U JU(QepeHIHaIbHbIX YpaBHEeHHH. CTyIeHTHI
JIOJKHBI OBITH TOTOBBI UCIIOJIB30BATh MOJYYCHHBIC B ATOW OOJACTH 3HAHMS, KaK MPU W3YYCHUU
CMEXHBIX TUCIHUILIINH, TaK U B TPOPECCHOHAIIBHON JCATEIHHOCTH.

1.4 Ilepevyenb MIaHMpPYyeMbIX Pe3yJbTATOB O0y4YeHHS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH IPOrPaMMBbI.

W3ydeHne naHHOW Y4eOHOH MMCIMILIMHBI HAMpPaBIIEHO HA (OPMUPOBAHHE Y OOYYAFOIIMXCS
obienpodeccruonanbHbIX U Mpodeccnonanpubix komnetenmumii: OIIK-1, OIIK-4, TTK-5.

Ne Nunexe Conepxxanue B pe3ynbrarte u3zyueHus yaeOHon
L. | KoMmeT KOMITETEHINH (WK €€ JUCIUIUIMHBI 00yYaroImuecs JOIKHbI
" | eHumn YacTH) 3HATh yMeTh BJa1eTh
1 OIIK-1 | 'oTOBHOCTBIO OCHOBHBIE pa3palaTeiBaTh | METOJJAMU U
UCIOJIb30BATh YHCJICHHBIE YHCJICHHBIE TEXHOJIOTUSIM
(GbyH1aMeHTaJIbHbIE 3HAHUS | METOJIbI U | METOJIBI u | 1 pa3paboTKu
B o0nactu aJITOPUTMBI aJITOPUTMBI, YHCIIEHHBIX
mddepeHIraTbHbIX pelieHus peain30BbIBAT | METOJIOB  JUIS
ypaBHEHHUH, MaTeMaTHYecK | b 9TH | 3aJa4 u3
YHUCJIEHHBIX METOJIOB, ... B | UX 3a/Jad U3 | aITOPUTMBI Ha | YKa3aHHBIX
Oynymei pa3eios: A3BIKE pa3eios.
npodeccnoHanbHOM Teopus IPOTPaMMHUPOB
JESATEIBHOCTH anmnpoKCUMaIy | aHus
M, YHCJIEHHOE | BHICOKOIO
MHTETPUPOBAH | YPOBHS.
ne, JUHCHHAsS
anreOpa,
OOBIKHOBEHHbBIE
muddepeHman
bHBIC
ypaBHEHHUA,
ypaBHEHUS
MaTeMaTHYECK
on buzuku,
UMETh
IPEJCTaBICHUE




Ne WNHunekc Coneprkanue ) B pe3ynbraTe uzyueHus yueOHon
L | xommer KOMIIETeHIINH (M €€ JUCITUTUIMHBI 00YYaroIuecs JOKHbI
" | eHIIMM YaCcTH) 3HaATh yMeTh BJIA/ICTh
0
CYIIECTBYIOIIA
X rnakeTax
TIPUKJIIATHBIX
MPOTPaAMM.

2 OIIK-4 | CnocOOHOCTBIO HAXOJIWTh, | MATEMATHUECKUE | HAXOUTH, HAaBBIKAMH
aHaJIM3UPOBATh, aJrOPUTMBI aHATU3UPOBATh, | MPOTPAMMHPOB
pealin30BhIBATh YHCIICHHOTO peaTM30BbIBATh | AHUS
IPOrPaMMHO M | pelIeHus MPOrpaMMHO M | MareMaTHYECKU
HCIIOJIB30BaTh Ha | THIIMYHBIX 337a4 | HCIOJIb30BATh X BBIYMCIICHUIH
MPAKTUKE anreOpel, Ha  NPaKTUKe
MaTeMaTHYeCKHUeE aHaJn3a, MaTEMaTHYCCKU
aJTOPUTMBI, B TOM 4HClIe ¢ | AMddepeHumans | e aropuTMel
PUMCHEHHEM HBIX yPaBHCHMH,

COBPEMEHHBIX HHTCTPAJIBHBIX
BBIYMCIINTENBHBIX CUCTEM. | YPABHCHHMH

3 I1K-5 CrocoOHOCTHIO OCHOBHBIE JTaIlbl | CTPOUTH uHpopManuen
HCIIOJIb30BAaTh MCTO/BbI | BEIYUCIUTCIBHO JAUCKPCTHBIC (6]
MaTEMaTHYECKOTO U | To aHajoru HOrpeIHOCTAX,
AITOPUTMUYECKOTO OKCIEPUMEHTA, | THITUYHBIX BOSHHKAIOMHUX
MOJIEUPOBAHUS IIpH | POMb M MECTO | MaTeMAaTHYCCKH g:anax pasHpIX
pCLUICHUMHA TCOPECTUYCCKUX | TMCICHHBIX X 3aaa, MATEMATIICCKO
Y TIPHUKJIATHBIX 3a/1a4. METOJOB B | pa3pabaThIBaTh ro 0

MaTeMaTu4dYCeCKO AJIrOPUTMBIL VI/IX AITOPUTMHYECK

M IIporpaMMHOU oro

MOJICJIMPOBAHUH | peau3aluu MOJIETPOBAHH
A

2. CTpyKTYypa M coAepKaHue M CIHIIJIMHBI.
2.1 PacnipeaesieHne TPY10€MKOCTH JUCHHUILIMHBI 110 BHAaM padoT.
Obmas Tpyno€MKocTh AUCUUTUINHBL cocTaBisgeT 10 3auérHpix emunui (360 gacoB), ux
pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE

(O cmyoenmos OPO)
Bun yue6Hoi paboTbl Bcero CemecTpsl
4acoB (gacsl)

6 7
KonTakTHas padora, B TOM 4ncJje:
AyauTopHBIe 3aHATHS (BCEro): 186 96 90
3aHgaTHSA JIEKIUOHHOIO TUIA 84 48 36 - -
JlaGopaTopHbie 3aHITHS 102 48 54 - -
3aHATUS CEMUHAPCKOTO TUMA (CeMHUHAPBI,
MPAKTUYECKHE 3aHSITHSI) ) ) ] ]
Nnas koHTaKkTHasA padora:
Kontposus camocrosarensHoit padotsl (KCP) 8 6 2
[Tpomexxyrounas arrecranus (MKP) 0,6 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM 4HCJIe:
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepuaa 24 12 12 - -




BeimonHeHe WHANBHYaTbHBIX 33aHUH (COCTaBJICHUE
QITOPUTMA, HalTUCaHUE, OTJIAJIKa IPOrPaMMBI, T0100P 52 24 28 - -
TECTOBBIX IIPUMEPOB)
[ToaroroBka K TeKymeMy KOHTPOJIIO 18 6 12 - -
KonTpoJn:
[ToaroroBka K 3K3aMeHy 71,4 35,7 | 35,7
OO0mas Tpya10eMKOCTh gac. 360 180 180 - -
B TOM 4YHCJie KOHTAKTHAs 1046 | 1023 | 923
padora
3a4. e[ 10 5 5

2.2 CTpyKTypa IMCUHUILIMHbI:

Pacnipenenenue Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCIUILINHBL.
Paznensl qUCHUIUIMHEL, U3ydaeMble B 6-M ceMecTpe

KomnuaecTBo yacoB
A B
No HanmenoBanue paszzenon yARTOpHad HeayAuTopHas
Bceero pabota pabota
J. 113 | JIP CPC
Cxema BBEIYHCIUTEIHLHOTO OKCIICpUMCHTA.
1. N 4 2 - 0 2
Knaccudukanus norpenrHocTen.
WNuTtepnonsmus 1 HavTydiee NpuoIMKeHNe;
2. PO yAtee tp 56 | 20 | - | 22 14
MHOTO4YICHBI YeObIieBa.
Mertoapl penieHUs] HEIMHEHHBIX YPaBHEHUN U CUCTEM 20 6 ) 6 8
YpaBHEHUII.
4.  [YucrneHHOE HHTETPUPOBAHHE. 28 | 10 | "~ | 10 8
5.  |YucneHHBIE METOJbI THHEWHON anreOphl. 30 10 i 10 10
Hmozo no oucyuniune: 48 - | 48 42

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunapsl, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTyieHTa

Paznensl AUCHUIIIIMHBI, U3YyYaCMBIC B 7-M CEMECTPC

KommuaecTBo yacoB
A OpHa Brea OpHa
Ne HaumenoBanue pazzaenon yAATOpHad HeayzuTopHai
Bcero pabota pabora
J. [II3| JIP CPC
1.  |YucieHHbIE METOIBI TMHEHHOMN anreOpsl. 20 6 - 8 6
YucneHHbIE METO/IbI PEIICHUST OOBIKHOBEHHBIX
2. ABTP . 48 | 12 | - | 22 14
I epeHInAIBHBIX YPaBHEHUH.
YucneHHblE METOIbI PEIICHNS OCHOBHBIX YpaBHEHHI
Lot P P 50 | 12 | - | 18 20
MaTeMaTHYeCKON (H3HKH.
4.  |Metoap! pelieHUs] HHTETPATIbHBIX YPaBHEHUIA. 24 6 ’ 6 12
Hmoeco no oucyuniune: 36 - 54 52

[Tpumeuanue: JI — nekmuu, [13 — mpaktuueckue 3aHsTHs / cemuHapsl, JIP — maGopaTtopHble
3aasTusi, CPC — camocrositenpHas paboTta CTyneHTa

2.3 Coneprxanue pa3aeoB AUCHUIIHHBI:



2.3.1 3aHATHA JEeKIHOHHOr0 THIIA.

¢dbopme Hprorona. OcTaTouHbIN YiieH
uHTepnomnsiuuu B hopme HetoToHa.
HHTepnonsiinoHHbIe MHOTOUYJIEHBI Ha
PaBHOMEpPHBIX CE€TKaX. MHOrOUJIEHBI
UYeObimeBa. MuHUMU3AIUS TOTPEITHOCTH
uHTepnoyauuu. CXoauMoCTh
MHTEPIONISIIIMOHHOTO Tpolecca. Paznenennble
Pa3HOCTH C KpaTHBIMU y3JIaMHU.
WuTeprnionupoBaHue 1Mo 3Ha4eHUAM (QYHKIIUU U

No HaunmenoBanue Conepane pasiena ®dopma TeKyIero
pasnena KOHTPOJIA
1 2 3 4
1. Cxema YUucneHHble METOIBI KaK COCTaBIIAOIIAA yacth |JIP
BBIYMCIIUTENIBHOIO  [BBIYMCIIUTEIIBHOIO SKcniepuMenTa. Mcrounnku | OTyer no
JKCIEPUMEHTA. BO3HUKHOBEHUS U KiIaccuukamms nabopaTtopHoOi
Knaccudukanus norpeutHocrei. [lorpemnoctu paboTe: CTyAeHTHI
MOTPEUTHOCTEH. apuQMETHUECKUX ONEPALIUN. 00s13aHbBI
IIPOBECTH aHAJIU3
MOIPELIHOCTEN B
peaIn30BaHHOM
AITOpPUTME.
2. HnTepnonsius u [TonsTue 06 anmpokcumanuu ¢pyHkui. 3agaya (JIP
Hauy4Iiee uHTepnoysauu. HTeproisimoHHbINA Otuer o
npUOIIHKEHUE; MHOTro4JIeH B popme Jlarpanxa u ero nabopaTtopHoOi
MHOTOYJICHBI OCTaTOYHBIN ujieH. Paznenennpie pa3HOCTH U UX [paboTe:
YeOnImena. cBolcTBa. IHTEpNOJIALIMOHHBIA MHOTOWIEH B 110 KAXIAOMY

METOJTy CTYICHTBI
pa3pabaThIBalOT
ITOPUTM
peleHus
OIIpeIeIEHHOTO
KJlacca 3ajad,
peaIn3yIoT 3TOT
AITOPUTM Ha
SI3BIKE BBICOKOTO

€€ MPOU3BOAHBIX B y3yax. [IoHATHE O CIutaliHaxX. |ypOBHH,

[TocTpoeHne KyOMUECKOro HHTEPIOJIALIUOHHOTO [TECTUPYIOT €r0

CIulaifHa METOJIOM MOMEHTOB. MeTo/1 MPOTOHKU (paboTy U

pelieHus anredpandecko CuCTEMBI C IIPEACTABIISIIOT

TpEXAUaroHaJIbHOM MaTpULE. DJIeMEHT OT4YeT

HaWIy4Ilero NpuOIMKeHus B TMHEHHOM IIPENO/IaBaTelo.

HOPMHMPOBAaHHOM IIPpOCTpaHCTBE. Teopema

CyIlleCTBOBaHUsA. ENMHCTBEHHOCTH B CTPOIO

HOPMHMPOBAaHHOM IIpOCTpaHCTBE. JInHelHas

annpoKcUMalls B THJIbOEPTOBOM

IIPOCTPAHCTBE. ANIPOKCUMAIMS MHOTOUJIEHOM

B cpeHeM KBaapatuyHoM. [Tpubmmkenue

GyHKINY, 3aIaHHON TaOIuIlel CBOMX 3HAYCHHUIA,

110 METOJly HAMMEHBIINX KBAJPATOB.

Hawunyuiiee paBHOMepHOE NPUOIIIKEHHE

MHOTOUYJIEHOM.
Metoapl pemieHuss  |3azada OThICKaHHsI KOPHEN HETMHEHNHOTO JIP
HEJIMHEHHBIX ypaBHeHUs. CriocoObl OT/I€TIeHHS KOPHEH. Ortuer no
ypaBHEHUH U cucteM MeTton neiaeHus oTpe3ka nomnojaM. Meron "1abopaTopHOit
YpPaBHEHUU. MPOCTON UTEpALMH: YCIOBHS U CKOPOCTh pabore:

cxoauMmoctu. Merox HeroToHa pemeHust
HEJIMHEMHOTO YPaBHEHMS: T€OMETpUYECKast
MHTEPIPETALMs, YCIOBUS CXOAUMOCTH U OLICHKA

M0 KaXJIOMY
METOAY CTYACHTEI
pa3pabaTeIBaOT




norpemHocTd. Monudukanuu Metoaa
Hprorona. UHTEPNOISIIMOHHBIE METOBI
pelIeHNs] HEJTMHEUHBIX YPAaBHEHHI: METO/T
napaboJ1 U 0OpaTHAs HHTEPITIOJISIIHS.
HrepanmoHHbIe METOBI PELIEHUSI CUCTEM
HEJIMHEHHBIX YPAaBHEHUM.

AITOPUTM
peleHus
OIPEICTICHHOTO
KJ1acca 3ajad,
peaTM3yIoT 3TOT
QITOPUTM Ha
S3BIKE BHICOKOTO
YPOBHS,
TECTUPYIOT €ro
paboty u
HPE/ICTABISIOT
OTYeT
IPETOIaBaTENO

Yucnennoe
WHTETPUPOBAHMUE.

[TocTaHoBKa 3a/1a4y YUCIEHHOTO
uHTerpupoBanus. Llenu, onpenenstoniye BIOOD
KBaJIPaTYPHBIX Y3JI0B U KO (DUIIMECHTOB.
HuTepnonsiiMoHHbIe KBaIPaTyphl U UX CTETICHb
TOYHOCTH.

Ksanparypusie popmynsl HetoTona-Koteca.
Cocranbie hopmyiibl Tpanennit, CuMIicoHa u
«TpeX BOCBMBIX», UX MOTPEIIHOCTH. [ 1aBHbIN
YJICH MOTPEIIHOCTH, MpaBmiio PyHre
MPAKTUYECKON OLIEHKH MOTPEIIHOCTH U
YBEJTUYCHUSI TOUHOCTHU KBaJIpaTyphl.
KBanparypubie ¢popMyIibl HauBbBICIIEH
anreOpanvecKoil CTereH!u TOYHOCTH, UX
CYILIECTBOBaHHE MPU 3HAKOMOCTOSHHOM BECOBOMA

JIP

Otuer no
nabopaTopHO
pabore:

0 KaXKJIOMY
METOJy CTY/ICHTBI
pa3pabaThIBalOT
QITOPUTM
pelIeHus
OTIpeIeIEHHOTO
KJ1acca 3aj1ad4,
peau3yIoT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO

(GYHKIMY; CBSI3b C OPTOTOHAJILHBIMH CUCTEMaMHU [YPOBHSI,
MHOT'OYJIEHOB, IPUMEPHI KBaIpaTyp Ul 4aCTO  |TECTUPYIOT €ro
BCTPEYAIOLINXCS BECOBBIX (DYHKIIUH. paboty u
CxonmMMoCTh KBaApaTypHOTO MpoLecca. IIPEICTABIISIIOT
MeTo b1 BBIYMCTIEHHUS KPATHBIX HHTETPaJIOB. OTYEeT
ITonsitue o merone Monte-Kapuo. IIPENOAABATEIIO0
Uucnennsie MeToab! | TOUHBIE METO/ABI PELICHHS CUCTEM JIMHEWHBIX  |JIP
JUHEWHOW anreOpbl. |anredpandeckux ypaBHEeHHH. CXeMbl Otuer no
peanu3anuu Metoja ['aycca ¢ BBIOOpoM nabopaTopHOI
BEJYLIETO 3JIeMeHTa. MeTo1 KBaJpaTHOrO pabore:

KopHs. OOpallieHne MaTpHUIlbl U YTOUHEHUE
npUOJIMKEHHOW 00paTHONW MaTPHIIBI.
CX0auMMOCTh MaTPUYHON r€OMETPUIECKON
IIporpeccuu. MeTo bl MpOCTON UTEpALUU U
3eiaens, yCIoBUs CXOIUMOCTH.

CBeneHue JIMHEWHOM CUCTEMBI K 3a/1a4e
MUHUMU3ALUN KBaIpaTUYHOTO (PYHKIIMOHAIIA.
Pemenne BapualiuoHHON 3a1a4u METOAAMHU
MOKOOPAWHATHOTO U TPAJEHTHOIO CITYCKa.
ITonsiTvie 0 METOE CONPSKEHHBIX TPAJUEHTOB.
[TorpemHoCTh NPUOINKEHHOTO PELLICHUS
anreOpanyeckoi CUCTEMBI M Mepa
00yCIIOBIEHHOCTH. MeTO/Ibl peryispu3aiuu
IJI0XO 0OYCIIOBIIEHHBIX CUCTEM.

Yactuynas npoOiemMa cOOCTBEHHbBIX 3HAUEHUI:

0 KaXKJIOMY
METOJy CTY/ICHTBI
pa3pabaThIBaiOT
ITOPUTM
pelIeHus
OTIpeJIeIEHHOTO
KJlacca 3ajad,
pean3yIoT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO
YPOBHS,
TECTUPYIOT €T0
paboty u
MPEICTABIISIFOT
OTYET




OIIEHKA CIIEKTPAJIIBHOIO Painyca MaTpHILbI,
teopeMa ['epmiropuna. CrieKkTpajibHble CBOMCTBA
1no100HbIX MaTpuil. O630p METOOB PEIICHUS
MOJIHOM MTPOOJIEMbI COOCTBEHHBIX 3HAUCHUH,
OCHOBAHHBIX Ha IOCTPOEHUU
XapaKTepUCTHUUECKOT 0 TOJIMHOMA.

Pemenue nonHoit mpo0diaemMbl COOCTBEHHBIX
3HAQYEHUU JUI1 CAMMETPUYHON MaTPULIbI
MeToa0M BpamieHui. [IpeoOpazoBanue
OTpaKeHHsI, IPUBEJICHUE MATPHIIBI K popme
Xeccenbepra. QR -anropurm.

IpernoaaBaTCIro

YuciaeHable METOIbI
perieHus
OOBIKHOBEHHBIX
muddepeHITaATbHBIX
YpPaBHEHUU.

[ToHsiTHE O MHOTOLIATOBBIX ¥ OJJHOLIATOBBIX
MeToAax pemeHus 3agaun Komm nis
0OBIKHOBEHHOTO TU((HEepeHIIHATHEHOTO
ypaBHEHUs M1epBOro nopsiaka. OaHOMAroBbIi
BapHaHT METO/1a PsIIOB: BBIBOJ METOOB Diliiepa
U IIPEAUKTOP-KOPPEKTOP € OLIECHKAMHU
IIOTPEUIHOCTEM.

Crnioco6 Pynre-Kyrra noctpoenus
OJIHOIIIAroBbIX MeTOA0B. [IpuMeprl MeTo10B
BTOPOT0-4E€TBEPTOrO MOPSIKOB TOUHOCTH.
PacnipocTpanenune 3TUX METOZ0B Ha CUCTEMBbI
ypaBHEeHUU niepBoro nopsaka. [Ipasuno Pynre
IIPAKTUYECKON OLIEHKU MOTPEIIHOCTH U
YBEJIUYEHUS] TOUHOCTH OJIHOIIArOBbIX METOJIOB.

JIP

Otuer no
1abopaTopHOii
pabore:

0 KaXKJIOMY
METO/Y CTYIICHTBI
pa3pabaThIBalOT
QITOPUTM
penIeHus
OTIPEICIIEHHOTO
KJiacca 3a/1a4,
pEan3yoT 3TOT
QITOPUTM HA
SI3BIKE BBICOKOTO

Mertona cTpenbObl penieHus: KpaeBoii 3a1auu AJ1s [YpOBHS,
HEJIMHEHHOT0 0OBIKHOBEHHOTO TECTUPYIOT €T0
T depeHIMaTbHOT0 YpaBHEHHSI BTOPOTO paboty u
MOPSIZIKA U 111 CHCTEMBI JIBYX HEJIMHEWHBIX IIPEICTABIISIFOT
OOBIKHOBEHHBIX U hepeHIIaTbHBIX OT4YeT
YPaBHEHUH MIEPBOTO MOPsIKa. IIPETI01aBaATEIO
PasnocTHas anmpokcumanus NepBbIX U BTOPBIX
MPOU3BOIHBIX IIAJIKON (QyHKIMH.
BreruncnurenbHasi HEYCTOMYHBOCTH (POPMYIT
YHUCICHHOTO TU(HEepeHIIMPOBAHUS.
Meroa KOHEUHBIX pa3HOCTEH PELICHUS KpaeBOU
3aJ1a4M JUIsl TUHEHHOTO0 OOBIKHOBEHHOTO
T hepeHIMaIbHOr0 YpaBHEHUS BTOPOTO
IOPSIIKA: TOCTPOEHUE PA3HOCTHOW CXEMBI U €€
OJIHO3HAYHAasl pa3pelIUMOCTh, OLICHKA
ITOTPENTHOCTH M CXOJIMMOCTb METO/A CETOK.
Yucnenuble MeTO1bl |(OCHOBHBIE TOHATHS TEOPUH Pa3HOCTHBIX cxeM: |JIP
pelIeHNsI OCHOBHBIX |HOPMBI B TPOCTPAHCTBAX CETOYHBIX (QyHKIMHA, |OT4er o
YpaBHEHUI anmporcuManust tudepeHnanbHON 3a/1a4u Ha [1abopaTOpHOI
MaTeMaTHYECKON pELICHUH, CXOAUMOCTb U YCTOMUHUBOCTD pabore:
bu3uKy. Pa3HOCTHOM cXeMbl. CBS3b aIPOKCUMAIIMU U (110 KAKJIOMY

YCTOWUYHUBOCTHU CO CXOAUMOCTBIO.

PazHocTHbIe cxembl pemienus 3anaun Komm aiis
OJHOMEPHOTO YPaBHEHUS TEILIONIPOBOAHOCTH:
MOCTPOEHUE U UCCIIEIOBAHUE AlMPOKCUMALINHU U
YCTOMYMBOCTH JIBYXCIIOMHBIX CXEM.
CnekrtpanbpHoe ycioBue Heiimana,

METOJTy CTYIEHTBI
pa3pabaThIBaiOT
ITOPUTM
peweHus
OTIpeJIeIEHHOTO
KJlacca 3ajad,




HEYCTOMYUBOCTH TPEXCIOUHON CXEMBI.

IJI1 YypaBHCHUS TCIIJIOIIPOBOAHOCTH.
Pa3HOCTHBIE CXEMEI 3aga4un Komm u

KOJICOaHUI CTPYHBI.
Pa3HocTHas anmpokcHMaIus orepaTopa

IIPSAMOYTOJIBHUKE.
IIpencraBieHue 0 BapuallMOHHbIX U

3a/1a4 I TUHEHHBIX T pepeHInaTbHBIX
YpaBHEHUH B YACTHBIX MMPOU3BOIHBIX.

CMCHIAHHBIX KPACBBIX 3aJia4d JJIs1 YPaBHCHUA

MPOCKIMOHHLIX MCTOAAX PCHICHUS KPACBBIX

peamn3yoT 3TOT

Pa3HocTHBIE CXEMBI CMEIIaHHBIX KpacBbIX 3a71a4 |AJITOPUTM Ha

S3BIKE BHICOKOTO
YPOBHS,
TECTUPYIOT €ro
paboty u
HPE/ICTABISIOT

Jlarutaca. Annpokcumanus TpaHUYHbIX YCIOBHM |[0TUET
B 00J1aCTH, OTPAaHUYEHHON KPUBOJIUHEHHBIM
KOHTYpOM. CXOIMMOCTb pa3HOCTHOM CXEMBI
3anauu Jupuxne nis ypasHeHus [lyaccona B

IIperoaaBaTCiro

Mertobl pereHus
MHTETpaJIbHbIX
YpaBHEHUH.

Ha BBIpOXKJeHHOE. HeKoppekTHOCTh
MHTETPAJIbHBIX YPAaBHEHUH IIEPBOTO POAA.
MeTo/ KOJIJIOKalMi YUCIIEHHOTO pelIeHUs
CUHTYJIIPHOTO MHTEIPAJIbHOTO YPaBHEHHUS
HEPBOTO poJa.

YuclieHHbIE METO/Ibl PEILICHHS] HHTETPaIbHBIX
ypaBHeHU PpearosibMa BTOPOro poa: METOM
MEXaHMYECKUX KBaJApaTyp, METOJ 3aMEHBI siipa

JIP

Otuer mo
nabopaTopHOI
pabore:

10 KQXKJIOMY
METOJTy CTYICHTBI
pa3pabaThiBatOT
ITOPUTM
peueHus
OTIPEIEIIEHHOTO
KJiacca 3aj1ad4,
peann3yoT 3TOT
QITOPUTM Ha
SI3BIKE BBICOKOTO
YpOBHS,
TECTHUPYIOT €T0
paboty u
NPEICTABISIOT
OTYeT
PEnoAaBaTeio

[Tpumeuanue: JIP — 3ammra nabopatopHoi pabOTHI.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA He NPEeAyCMOTPEHBI.
2.3.3 JlabopaTopHbIe 3aHATHS.

e HanmenoBanmne TeMarnka MpakTUYECKUX 3aHITUI dopma TEKyIIEero
) paszena (cemHHapoB) KOHTPOJIA
1 2 3 4
1. Bonpoc teopernueckuii. OtnensHoe JIP
Cxena nabopaToOpHOE 3aHSITHE HE [Ipu BEIMONTHEHUH
IIPEyCMOTPEHO. 1a00paTOPHBIX
BBIYUCIIUTEIBHOTO peny P paTop
3a/IaHUI B CBOEM
JKCIIEPUMEHTA.
OTUYETE CTYIECHTHI
Knaccudukanus
. 00s13aHbI IPOBECTH
MTOTPEIIHOCTEM.

aHaIu3
MOTPEIIHOCTEN B




PECAITIN30BaAHHOM

AJITOPUTME.
HNHTepnonsiuonHplii MHOTOWIEH B popme |JIP
Jlarpanska. THTEpIOIALIMOHHBIN B oryere no 3agauam
MHorousieH B popme Hototona. Cxema anIpOKCUMALINH

DUTKEHA BLIYUCIIEHUS 3HAYECHUI
MHTEPNOJAIMOHHOTO MHOTOYJICHA.

JOJDKHA OBITH yKa3aHa
dbopma 3agaHus

NHuTtepnossauys u|lHTEepnoIsALys Ha pABHOMEPHOU CETKE npubImKaeMon
HauTyylee (Bmepen, Ha3aj, ¢ HEHTPAJIbHBIMU (GyHKLIUYU, BUJ
npubINKEHNE; pasHocTsimu). aTepnionsanus npuOIMKAIOIIEH
MHOTOYJICHBI MHorouwieHamu YeoOrwimeBa. [[poGHo- GbyHKIIUH, CITOCO0
YeOpImena. panroHaIbHast HHTEPIOISIINA. OTIpeieIeHus
WuTepnomnsiuus KyOu4ecKMMH CIUIaiiHaMU. |pacCTOSHUS MEXIY
[Tpubnmxenre GyHKIUU MHOTOWICHOM 10 |(QYHKIMSIMU, aHATH3
METOAY HaUMEHBIIIUX KBaPATOB. HOrPEIIHOCTEH.
[Tpubimxenne GyHKIUU MHOTOYWICHOM B
CpEHEM KBaJJPaTHYHOM.
Merto/ibl pelieHusT HETMHENHBIX JIP
YPaBHEHM: TUXOTOMMH, IPOCTON B otuere no
utepanyu, HploToHa, CeKyImx, Xop, METO/IaM PEeICHUs
napabos1, 00paTHOW UHTEPIOIALNY. HEJIMHEHHBIX
Meroas!l Hpl0TOHA M TPOCTOM UTEpallUM  |YPaBHEHHU U CHUCTEM
JUIS HEJIMHEHHBIX CHCTEM JIBYX YPaBHEHUH |TaKUX ypaBHEHHM
C IByMsI HEU3BECTHBIMH. YKa3bIBAIOTCS
Mertoabl  penieHus
. YCIIOBHS Ha KJ1acc
HEJHHCHHBIX DyHKIWI, 3a1AK0IIX
ypaBHEHUH u

CUCTEM ypaBHEHMH.

YpaBHEHHUsI, CKOPOCTh
CXO/IMMOCTH METO/Ia,
yCIIOBHS Ha BBIOOD
HAYaJIbHOTO
npuOIMKEeHus,
KOHTPOJIb TOYHOCTH
HaWJIEHHOT O
IpUOIMIKEHUS.

Yucnennoe
WHTETPUPOBAHMUE.

MeTo bl YMCIIEHHOTO MHTETPUPOBAHMUS:
MeTo bl HeroToHa — Koteca ¢ KoHTpoJsieM
MOTPELIHOCTH 110 NpaBuily PyHre; meTosl
HauBbICLIEH anreOpandyecKkoi CTeneHn
TOYHOCTH C KOHKPETHBIMU BECOBBIMU
byukuusamu; merog Monte-Kapsio.

JIP

B orgere no
¢dopmynam HeroToHa-
Koteca yka3biBaercs
anreOpanyeckast
CTENEeHb TOYHOCTH
KBaJpaTypsbl, MOPSII0K
MOTPEIIHOCTH
OTHOCHUTEJIBHO 1Iara y
COCTaBHOM
KBaJIpaTypsbl.
Kontposns
HOTPELIHOCTH 10
npasuiy Pynre
IpeIoiaracT 3HaHue
onpeeIeHUs
IJIaBHOTO 4JIEHa

TIOTrPCIIHOCTH.




YucnaeHHble METOJIbI
JIMHEWHOH anreOpshl.

UucneHHble METOABI PEIICHUS] CUCTEM
anreOpanvecKux ypaBHeHH. Meton
BpallleHUH perieHus mpoOIeMbl
COOCTBEHHBIX 3HAYCHUH JIsI
CUMMETPUYHON MaTPUIIBI.

JIP

B otuere no merony
l"aycca oObsicHsICTCS
CMBICII BBIOOpa
TJIABHOTO DJIEMEHTA U
QITOPUTM
pean3anuu BbIOOpA.
B ureparmonHbIx
METOJIaX PEIICHUS
anreOpanvecKux
CUCTEM ]ISl TECTOBBIX
3aJa4 JI0JDKHA OBITh
000CcHOBaHa
CXOJIMMOCTh METO/IA.

YucrieHHbIE METOIbI
pereHust
OOBIKHOBEHHBIX

g depeHInaIbHbIX
YPaBHEHUM.

Pemenune 3agaun Komm mrs
0OBIKHOBEHHOTO T (P EpeHITHATBHOTO
YpaBHEHHUS [IEPBOTO MOPSIKA METOJIOM
Pynre — Kyrra 2-4 nopsiika ¢ KOHTpOJIEM
MOTPEIITHOCTH U aBTOMATHYECKUM
BBIOOPOM I11ara 1o npasuity Pynre.

Pemenue 3amaun Koy mist cucreMsl
IBYX AuQdepeHnaIbHbIX YpaBHEHHMA
MIEPBOTO MOPSIKA TEM K€ METOJIOM, UTO U
B IIPEIbIAYILEM 33aJaHUH.

Pemenue kpaeBoi 3a1auu AJ1s CHCTEMBbI
IBYX AuQdepeHnaIbHbIX YpaBHEHHMA
MIEPBOTO MOPSJIKA METOJIOM CTPEIHOBI.

Pemienue nuHerHON KpacBoy 3a1a4u IS
0OBIKHOBEHHOTO TU((HepeHIINATBHOTO
YpaBHEHUS METOJIOM KOHEUHBIX
pa3HOCTEN;

JIP

B otuere no 3amaue
Komm o6s13aTensHo
yKa3zaHue mopsaKa
TOYHOCTH
BBIOpaHHOTO METO/1a C
(bopMynHupoBKOI
OIpeICIICHUI
JIOKaJIbHOMN
MOTPEIIHOCTH U
HOpsJIKa TOYHOCTH
OJIHOIIIarOBOTO
Merozaa. B metone
CTpeNIbOBI JOJKEH
OBITH yKa3aH
IIPUCTPEIINBAEMBIN
napaMmeTp U ero
TOYHOE 3HAUYEHUE AJIs
PEJI0AKEHHOTO
CTYIEHTOM TECTOBOTO
npumepa. B
Pa3HOCTHOM CXeMe
YKa3bIBaeTCs MOPSI0K
anmnpoKCUMaIH Ha
pelieHun

Qg depeHaaTbLHOR
3a/1auH.

YuciieHHbIE METOJIBI
peLIEeHNHs] OCHOBHBIX
YpaBHEHUI
MaTeMaTU4eCKOMH
bu3uku.

Pemienne KOHEUHO-Pa3HOCTHBIM
METOJIOM OJHOM U3 KPaeBbIX 33/1a4 B
YaCTHBIX IPOU3BOIHBIX C JIBYMS
HE3aBUCUMBIMU MEPEMEHHBIMH JJIS
ypaBHeHus [lyaccoHna, BOJIHOBOTO
YpaBHEHUS WA YPaBHEHUS
TEIUIONPOBOIHOCTH.

JIP

B otuere no
Pa3HOCTHBIM CXE€MaM
JUJIS ypaBHEHHH B
YaCTHBIX
MTPOU3BOTHBIX
MPUBOAUTCS
KOppEKTHas
MOCTaHOBKa
nudepeHnranTbHON




3a/1a4y, IOCTAHOBKA
€€ pa3HOCTHOTO
aHajora ¢ yKa3zaHuem
nopsijiKa
anIpoKCUMAallUY Ha
pELICHUN U yCI0BUM
CXOJIUMOCTHU
Pa3HOCTHOM CXEMBI.
JlaaHoe 3aganue
OTHOCUTCS K
KOHTPOJUPYEMO
CaMOCTOATENILHON
pabore.

UHTETpaJIbHBIX MEXAHUYECKUX KBaApaTyp. IIOCTPOEHHUS

YPAaBHEHUM. JMCKPETHOI'O aHajiora
MHTETPAJIBHOTO
YPaBHEHHUSL.

HucneHHoe penieHre JMHEMHOTO JIP
UHTETpaibHOrO ypaBHeHus: Opearonsma (B otuere momkeH
Meroasl  pemienusi|uiu BoasTeppa BTOporo poga METo10M OBITh ONHKCaH C0CO0

3amuTa naboparopnoit padotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerHo-rpadpuueckoro 3amanus (PI'3), mamucanme pedepara (P), acce (D),
kosutokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHEI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs I CAMOCTOSTeIbHOH pPadoThl
o0yyarommxcs M0 JMCHHUIIHHE (MOYJII0)

Bung CPC

[TepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS TUCIIUTLTAHBI
IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM paOOThI

I/I3y‘{eHI/IC JCKIMOHHOI'O

MaTtepHana,

IToaroroBka oTuera 10

nabopaTopHO# padoTe;
IToaroroBka k
IK3aMCHAM.

MeToauueckre peKOMEH AU 110 OpraHu3aluu
CaMOCTOSITENIbHOIM pabOThl CTYIEHTOB YTBEPKACHHbIE Kadeapoit
BBIYUCIIUTENIbHOW MaTeMaTHKH U UHPOPMATUKH, TpoTokoa Ne 14
or 14.06.2017 r.

VY4eOHO-MeTOIUYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaromuXcs U3
YHCiIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) npenocraistorcs
B (hopMax, aJalTHPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbSI U BOCHIPUSATHS HH()OPMAITHIH:

Jist a1 ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (popme ayaunodaiina;

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIeHUSIMHA OTIOPHO-JBUTATEIBLHOTO anmnapara:

— B Ie4aTHoM (opme,




— B (popme ayauodaiina;

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

[TonpoOHBIE MOCTAHOBKH 3a/ay I CAMOCTOSITEIILHON pa0OTHI CTYACHTHI MOJTYYaroT B
OYHOM HWHAMBHUAYAILHOM OOIIEHUM C TpernojaBaTenieM. O4YHbIe KOHCYJIBTAMA HE COCTABIISIFOT
POOJIEMBI: €XKCHEICIbHO MPEeIoIaBaTeib padoTaeT B ayJAUTOPHH CO CTYJACHTAMH B CPEIHEM I10
I9Th 4acoB.

JIJIs Il ¢ OrpaHUYCHHBIMH BO3MOXXHOCTSAMH BOCHPHUATHS HHDOpManuu (HapymeHUs
3peHust 00 Cciyxa, a TakKe C HapyIICHUSMH OIOPHO-IBUIATEIBHOrO ammapaTa) BO3MOXKHA
BUJCO M ayIuo0 3alHCh JICKIHMHA: JIGKTOP HWMEET IPHUBBIYKY BCE TMPOU3HECEHHBIC CIIOBA
3aIKUChIBaTh HA JJOCKE, a 3alMCaHHbIC Ha JOCKE (DOPMYJIBI IIOBTOPSTH YCTHO.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
HHTepakTUBHBIC TEXHOJIOTHH B 6-M CEMECTpPE MPETyCMOTPEHBI BO BCEX JTA0OPATOPHBIX

3aHIATUAX B 00beme 48 yacos.

Hcnonp3yemblie HHTEPaKTHBHBIE 00pa30BaTEIbHbBIC TEXHOIOTHH Komnuue
CTBO
4acoB

Tpenunr Ha Temy: «HTEpHONALUS TOJTUHOMAMHU HJIEMEHTAPHBIX (PYHKLIUI» C 4

MIPE3EHTALMAMYI KOJOB IPOIPAMM U TECTOBBIX IPUMEPOB, IEMOHCTPUPYIOIIHX
BJIMSIHUE HEYCTPAHUMBIX IIOTPEIIHOCTEN U IIOTPEUTHOCTEN METOAA.

Huckyccus Ha TeMy: «CpaBHEHHE HHTEPIOSILIMOHHBIX TOJIMHOMOB B popMax 2
Jlarpan»a u HeroTOHa» ¢ 1eMOHCTpanuen IpeuMyIecTB HbIOTOHOBA
IIpeJICTaBICHMsI. DKCIEPUMEHTHI 10 MHTEPIOJIMPOBAHUIO BIIEpE] U Ha3al.

['pynmoBsle TUCKYCCHU TI0 CIOCO0aM 33/1aHusI alllIPOKCUMHUPYEMBIX (YHKITHH, 2
(dbopMaM IpeCTaBIEHUS alllIPOKCUMHUPYIOMUX (QYHKIUI BUIaM METPUK,
OIpeJIeNIAIONMX OJIU30CTh (PYHKIUH.

Jluckyccus 1o BONpocy MUHUMU3ALUN HAKOIUJIEHUS BEIYUCIUTEIBHBIX 2
MOTPEIIHOCTEH B MeToie ['aycca pelieHus CUCTeM TUHEHHBIX anre0pandecKux
ypaBHeHui. Vnest BeIOOpa BeayIIero dJeMeHTa U BO3MOXXHOCTh KOHTPOJIS
HEBBIPOKJAECHHOCTH MaTPUIBIL.

KOMHLIOTepHaH CUMYJIAIIUA BBIAABIICHUA BBIPOKACHHBIX MATPHIL, BO3MOKHBIC 2
HCYyAa4M M3-3a BbIYMCINTCIBHBIX HOFpeHIHOCTGI\/JI.
AHann3 MoCcTaHOBKH 3aJadyn I[pO6HO-p8.LIPIOH8.J'IBHOfI HUHTCPIOJIANNH, ITIOUCK ITPUIUHBL 4

HapyLIECHUs €INHCTBEHHOCTH pelIeHusl. MO3roBoi ITYpM IO KOPPEKTUPOBKE
MIOCTAHOBKHM 33Jjaui. AHaJIN3 ajaredpandeckoi CUCTEMBI, palliOHAIN3AllNs allrOpUTMa
3amnoJIHEeHNs MaTpulibl. KoMIproTepHas CHMYIISIIUS TOMCKA PELIEHUS I TECTOBOTO
IpuMepa.

[Ipo6emb! HCTIOIB30BaHUS ANMPOKCUMHUPYIOIIMX TOJIUHOMOB BBICOKHX CTEIEHEH, 2
uzes KyCOYHO-TIOJIMHOMUAIBbHBIX TpuOImkeHuit. Jluckyccus no odecrneueHuto
IJIaJIKOCTH UHTEPIOIUPYIOMUX KyOUYEeCKUX CIUIaifHOB, IIOJICYET apaMeTpoB U
ycJI0BHUNA. M03roBoii MITypM MO JOCTHKEHUIO OallaHca, HJIeH 3a1aHus
JOTIOJTHUTEBHBIX YCIOBHM.

MaremaTHueckoe MOJICIMPOBaHNE KYOUUECKONH MHTEPIIONIALINY CIIaiiHaMu, TIEpBOe 4
3HAKOMCTBO C TpeXJUaroHajIbHON MaTpuen. Mien MeToa NporoHky, TPEHUHT 110
peann3alyy aropuTMa U TECTUPOBAHUIO METO/A IPOTOHKH.

Jluckyccust 00 anmpoKCHMAITUH SJIEMEHTOB TPOCTPAHCTB, HAJICNIEHHBIX CKATSIPHBIM 2
MPOU3BEICHUEM. AHAIIOTHS CO IIKOJIBHON TEOPEMOi O MEePIEHAUKYISIPHOCTH MPSMOM
u iockoct. ObecreueHre ycIoBUi TeOpeMbl 00 OPTOTOHAIBHOCTH, aHAIM3 CBOMCTB
Matpulsl ['pamma.




KommnbrorepHas cuMyIisiys annpoKCUMaIUU B CPEIHEM KBAIPAaTUYHOM
TPUTOHOMETPUYECKHUX (PYHKIUH MOITMHOMAMHU.

KomnbroTepHas cumMysisiiis annpoKCUMaIUU CETOYHBIX (DYHKIMHA OJTMHOMAMHU O 2
METO]ly HAMMEHBUINX KBaJIpaToB. BhIUMCINTENBHBIN S3KCIIEPUMEHT C BECOBBIMU
Kod(purmeHTamu.

AHanu3 NpakTUYECKUX CUTYaLUH 110 OTAEIECHUIO KOPHEN CKaJISPHBIX YPAaBHEHUN U 2
CUCTEM TaKMX ypaBHEHUM.

TpeHMHT 110 TOMCKY KOPHEH CKAJIIPHBIX YPaBHEHUH METOJAaMU BIIOKEHHBIX 4
OTPE3KOB: JUXOTOMHS U METOJ| CEKYIIUX.

Huckyccus «nen Herorona u JleitOHuIa BoIACTICHNUS TMHEHHON YaCTH MPUPALLICHHS 2
(YHKIIMH—OCHOBA UTEPALIMOHHBIX METOOB PEIICHUs] HEIMHEWHBIX 3a/1a4»

KoMIiptoTepHble CUMYJISIIMN UTEPALIMOHHBIX METOOB PEIIECHUS CKAIIPHBIX 4
YpPaBHEHUN U CUCTEM TaKUX YPaBHEHUI.

Huckyccus «aTerpan Pumana u ero TMCKpETHBIN aHAJIOT, YIET 0COOCHHOCTEH 2
MOJIBIHTETPATbHON (DYHKIIUN.

TpeHuHT 10 YNCIEHHOMY HHTEIPUPOBAHUIO ¢ IPAKTUYECKUM KOHTPOJIEM IJIABHOTO 2
YJIEHA ITOIPEIIHOCTH.

Huckycens «HenpepsIBHBIE U JUCKPETHBIE CIIydallHbIE BETUYHUHBI, UX IPUMEHEHUE B 2
PUOIMKEHHOM BBIYMCIIEHUN MHOTOMEPHBIX HHTETPAJIOB)

Tpenunr «3¢pdextuBHOCTE MeTo1a MOHTe-Kapiio B mprOIMKeHHOM BBIYHUCICHUN 2

JBYKPaTHBIX HHTETPAJIOB)»

WHTepakTHBHBIE TEXHOJIOTHHU B 7-M CEMECTpPE MPEyCMOTPEHBI BO BCEX JIA0OPATOPHBIX

3aHITUAX B 00beMe 54 yacos.

Hcnonp3yemblie HHTEPaKTHBHBIE 00pa30BaTEIbHbBIC TEXHOIOTHH Komnuue
CTBO
4acoB

Juckycens «BpraucnurenpHas Tpy1oeMKOCTh MeToa Kpamepa pemenus 2

anreOpanvyecKiux CUCTEM.

3amuTa HHANBUIYaJbHBIX IPOEKTOB IO MOMCKY 00paTHON MaTpHUllbl MeTo10M ['aycca 2

Y YTOYHEHHUIO NpUOJIMKEHUH K 0OpaTHOI MaTpule.

Juckyccns o pakTopu3aluy MaTPHULl, BEIYUCIUTEIbHBIA SKCIEPUMEHT PELICHUS 2

ayreOpandeckol CUCTEMbI METOJIOM KBaJIPpaTHOTO KOPHSI.

Jle0aThl 0 BEKTOPHBIX U MATPUYHBIX HOPMAaX, KPUTEPUH U TOCTATOUHBIE YCIOBUS 2

C)KMMAaE€MOT0 KOHEUHOMEPHOTO JINHEHHOI'0 ONIEPATOpa.

BoruncnuTenbHble SKCIIEPUMEHTHI IOUCKA PEIIEHUH alredpandeckux CUCTEM 4

UTEPALMOHHBIMUA METOJIAMH.

Tpenunr MuHUMHU3aIMK QYHKIUHN, CBI3aHHBIX C aNreOpanuyecKUMU CUCTEMaMH: 4

MEJIJICHHAsl CXOAMMOCTD — CJIEACTBHE TJIOXOM 00YCIOBICHHOCTH MaTpHIlbl I paMma.

JHuckyccus «Bpruncienne coOCTBEHHBIX 3HAYSHUM U3 XapaKTepUCTHYECKOTO 2

ypaBHEHMs WJIM Ha OCHOBE 10100Ms MaTPHUID.

TpeHuHr noucka cOOCTBEHHBIX 3HAUEHUN CUMMETPUYHONU MaTPULIBI METOA0M 2

BpalICHUMN.

Huckycens «Kak onpenenuTs rpaHulibl ClIEKTpa MaTPHULbl HA KOMILIEKCHOMN 2

IIJIOCKOCTHU.

Heb6atn! «/luddepennnanbuplie 3ajauu 17151 0OOBIKHOBEHHBIX U GEpEeHIINaTbHBIX 2

ypaBHEHMH, TPUHIIUIIBI TOMCKA TPUOIMIKEHHBIX PEeIICHHI

Huckyccus «OgHoIIaroBble 1 MHOTOLIArOBbIe METO bl TPUOIMKEHHOTO PELIeHUS 2

3amaun Komu, JOCTOMHCTBA M HEJJOCTATKNY.

3anyTa HHAWBUAYAIBHBIX POEKTOB MPUOIIKEHHOTO pemeHus 3aaaun Komu s 4




OJTHOT'O YpaBHEHUS U [yl CUCTEMBl ypaBHEHUI ¢ 00ecrieueHeM 3aJaHHOH TOUHOCTH
Ha OCHOBeE Ipaswiia PyHre.

Huckyccus «Meto cTpenbObl CBEICHUS KpaeBoi 3a1au K 3anave Komm, naes
3a/IaHMsl TapaMeTpa U MPUHITUI ONPECIICHHS €r0 3HAYCHUSD.

3amuTa HHAWBUAYAIBHBIX IPOSKTOB PEIICHNS KPAeBBIX 3a1ad ISl CUCTEM
OOBIKHOBEHHBIX AH(PepeHIInanbHbIX YPAaBHEHUI METOJIOM CTPEIIbOBI.

HI/ICKYCCI/ISI <(HpI/I6J'II/I)KeHI/Ie IIPONU3BOAHBIX PA3HOCTHBIMH OTHOIICHUSMH,
MOrpCIIHOCTb METOJJa U BBIYMCIIUTCIIbHAS HCyCTOﬁ‘IHBOCTB».

3amuTa HHANBUAYAIBHBIX IPOEKTOB MIPOrPaMMHON peaii3alii METOAa CETOK JUIs
JMHEWHOTO 0OBIKHOBEHHOTO U (hepeHInaIbHOTO ypaBHEHHUS BTOPOTO MOPSIIKA C
KpaeBbIMHU YCIOBUSMH BTOPOTO POJia: ABYXTOYEYHASI M TPEXTOUCUHAS
anmpOKCUMAITUS POU3BOAHBIX B TPAHUYHBIX TOYKAX.

HI/ICKYCCI/IH «OCHOBHBIEC TOHATHS TEOpPHHU Pa3HOCTHBIX CXEM. CBs3b allIIpOKCHUMaluu,
yCTOfI‘-IHBOCTPI 1 CXOAUMOCTH».

3ammuTa UHAUBUAYATbHBIX MPOCKTOB YMCIEHHOTO pemenus 3anaun Komm mist
OJTHOMEPHOTO YPaBHEHHUsI TEIIJIONPOBOJHOCTH JIMOO JUIsl ypaBHEHUS KoJeOaHun
CTPYHBI, HCCIIEIOBAaHUE HEOOXOAMMOTO CIIEKTPAIBHOTO YCIOBHS YCTOMYMBOCTH
Heiimana.

3ammTa HHAWBUAYAJIbHBIX IIPOCKTOB PCUHICHUA HECTALIMOHAPHBIX CMECITAHHBIX 3aaa4 C
IIOMOIIBIO HCABHBIX PA3HOCTHBIX CXCM.

Huckyccusi «BapuaninoHHbIE ¥ MPOEKIIMOHHBIE METO Il TOCTPOCHUS AUCKPETHBIX
aHajoroB auddepeHnanbHbIX 3a1a4. Kak moHnMarh 000011eHHOe penieHne?»

Paz00p KOHKPETHBIX CHUTyalluii KyCOUYHO-THHEHHBIX allMIPOKCUMAIINN B METO/IE
Putna, cyTh METOa KOHEYHBIX 2JIEMEHTOB.

AHanu3 IUCKPETHBIX aHAJIOTOB MHTETPAJIbHBIX ypaBHEHUN. 3aIuTa
MHIUBUAYAJIBHBIX IPOEKTOB PEAIM3ALUN METO]a MEXaHUYECKUX KBaapaTyp Ul
OJIHOMEPHBIX ypaBHeHUH BonbTeppa n @pearoabma nepBoro 1 BTOpOro pojaos.

Z[J'ISI JaL € OrpaHUYCHHBIMU BO3MOKHOCTAMH 3JO0POBbA HNPCAYCMOTPEHA OpraHUu3anus
KOHCy.]'H)TaI_[I/Iﬁ CO CTYACHTOM IIpU IMOMOIIN 3HeKTpOHHOI71 I/IH(I)OpMaI_[I/IOHHO'O6pa3OBaTCJ'ILHOI7I

cpenst BY3a.

4. OueHouynnie cpeacTBa I TeKYIIEro KOHTPOJSI  yCIeBAeMOCTH

NMPOMEKYTOYHOM aTTeCTAlUN
4.1 ®donx OLIEHOYHBIX CPEACTB JIA MPOBeAeHHs TEKYIEero KOHTPOJIS.

TeKYH_IHﬁ KOHTpPOJIb KaueCTBa IIOATOTOBKH OCYIICCTBIIICTCA IIYTEM  IIPOBCPKU

TCOPCTUICCKUX 3HAHUH U MPAKTUYCCKUX HABBIKOB IMOCPCACTBOM

1) IlpoBepkn M mpHeMa TEKYIIUX CEMECTPOBBIX 3aJaHMil U JaOOpaTOPHBIX pPadoT.
HemocpenactBeHHO Ha J1a0OpaTOPHBIX 3aHATUSX CTYACHTHI IOJNYYAlOT OT MperoJaBaTems
WH/IVBUIYAIbHOE 33/IaHUE 10 KOHKPETHOMY YHCIIEHHOMY METOMYy, IHIIYT MpOrpammy,
OTJQKUBAIOT M TECTHPYIOT €€ O]l KOHTPOJIEeM IperoaaBaTelsi. bombias 4acTe 1a00paToOpHBIX
3aaHUH MPUXOINUTCS HAa CaMOCTOSTENbHYI0 paboTy: M3y4eHHE TEOPETHUECKOro MaTepuana Io
KOHCIIEKTaM JIGKIMA W TI0 OCHOBHBIM HCTOYHHKAM JIMTEpATypbl, pa3padoTKa airopurMa
NPOTPAMMHOM pealM3aliid METOJa, OTJIagKa IMPOrpaMMbl Ha KAaKOM-JTHOO S3bIKE BBICOKOTO
ypoBHs (0Z00p TECTOBBIX MPUMEPOB TAK)KE BXOAUT B CAMOCTOSITEIBHYIO PaboTYy).

2) B KkoHIle mIecTOro cemecTpa MpeayCMOTPEHO KOMIUIEKCHOE JTa0OpaTOpHOE 3alaHue —
UHIMBUYAILHOE UL KaXJI0ro cryaeHta. OHO COCTOMUT B PEIICHWUU HEJIMHEHHOTO ypaBHEHUS,
3aJJaAHHOTO MHTErPAJIOM, 3aBHCSIIUM OT MapaMeTpa, a TaKKe B YCIOBUH 3a7a4d HPUCYTCTBYET



3HaYeHHe (DPYHKIMH, aNmpoOKCUMHUPYIOUIEH A3TOT MHTErpan Mo mnapaMmerpy. To ecTh B 3TOM
3a/IaHUH UCTIOJIB3YIOTCS POrPaMMBbl, PAHEE HAMMCAHHBIE [0 METO/IaM TPEX pa3/eioB Kypca.
[Tpumep xomiutekcHoro 3aganus: «C 3aJaHHON TOYHOCThIO & HANTH KOPEHb YPaBHEHHS

F(X)=L,(R) , rae no onpenencrmno F(X) =ICOSQ( +y2)dy, L,(X) snauenue B Touke

1

X MHOTrO4IEHAa, UHTEPIOIUPYIOMIEro (YHKIIHIO F(X) 10 3aJJaHHOMH cucTeMe y310B Xj,...,X,

».
KommekcHoe 3alaHUuEC OTHOCHUTCA K KOHTpOHpreMOﬁ CaMOCTOSTEILHOM pa60Te.

4.2 ®oH OLIEHOYHBIX CPEICTB JIsl MPOBEACHHUS NIPOMEKYTOUHON aTTeCTAlUMN
[TpoMeKyTOUHBII KOHTPOJL MPOXOANT B (hopMe IK3aMeHa B KOHIIE 6 H 7 CEMECTpPOB.

JK3aMeHaAlMOHHbIE BONPOCHI N0 JIEKIIHOHHOMY KYpCy

1. McToyHuKM BO3HUKHOBEHHs M  KiIaccU(UKalus TMoOrpemHocTed. AOComOTHas U
OTHOCHTENbHAs morpemHocty. [lorpemHocT GyHKIMA 1 apupMETHIECKIX ONIEpaInii.
[TocraHOBKa 3a/1a4M alIIPOKCUMALIUH.

WMHTepnosAuMOHHbIN MHOTOWIEH JlarpaHia 1 ero NorpentHocTb.

MunumMH3aus NOrpeliHOCTH UHTEPIIOJIMPOBAHHUS.

Pa3nenennpie pa3HOCTH U MX CBOICTBA. MHTEPIOMAIIMOHHBI MHOTOWIEH B (hopme HproToHa

1 €T0 MOIPEUIHOCTb.

CX0aMMOCTb HHTEPIOJIALMOHHOIO IIpoLiecca.

HuTeprnionupoBaHue ¢ KpaTHBIMHU y3JIaMH.

Anmpoxcumanust GyHKINN CTUTAaiiHAMHU.

OJeMEHT HawIydllero NpUOMMKEHUS B JIMHEHHOM HOPMHUPOBAaHHOM IPOCTPAHCTBE:

OIIpEECIICHUE, CYIECTBOBAHUE U €AUHCTBEHHOCTD.

10. MHOroueH HawJIy4IIero paBHOMEPHOI0 MPUOIMKEHUS.

11. JluneiiHas annpokcUManus B TiIbOEpTOBOM MPOCTPAHCTBE.

12. Tlpubnuxenue GyHKUUHN B CpeJHEM KBaIPAaTUYHOM U IO METOAY HAUMEHBIIINX KBaJIPATOB.

13. Otnenenue KOpHEW U METOJT TIPOCTOM UTEPAIMH ISl HETMHEWHOTO ypaBHEHHUS.

14. Meton HproToHa perieHuss HeTMHEHHOTO YpaBHEHUs, CXOAUMOCTh METO/1a.

15. Moauduxanumn merona HproToHa perieHus: HeMMHEHHOTo ypaBHEHUS.

16. MHTepnoisiroHHbIE METObI PEIIEHUs] HETMHEWHHOTO ypaBHEHHUS.

17. TloctaHoBKa 3a/1a4il YUNCIEHHOT'O UHTETPUPOBAHUSI.

18. OOu1ast UHTEPNONALMOHHAS KBaIpaTypa.

19. Ksagpatypusie popmynsl Hetorona-Koteca. CoctaBHas hopmysa Tparenuii.

20. Ksanparyphsle popmynsl CUMIICOHA U "TpeX BOCBMBIX .

21. I'maBHBIA WIEH MOTPEUIHOCTH, NMPABWIO PyHTe MpPaKTUYEeCKOH OIEHKH IOTPEITHOCTH M
YBEJIMUYEHUS TOYHOCTU KBaJPATYPHI.

22. KBamparypsl HauBBICHICH anreOpaldecKkoil CTENeHH TOYHOCTH: HEOOXOIUMBbIE U
nocratouHble ycioBus. CyllecTBOBaHME KBaJApaTypbl IPHU 3HAKOIOCTOSIHHOM BECOBOM
GyHKIHH.

23. Cps3p KBaJpaTyp HaWBBICHIEH anreOpandyeckoil CTEeNeHM TOYHOCTH C OPTOrOHAIbHBIMHU
CHUCTEMaMH MHOTOYJIEHOB.

24. CXoIuMOCTh KBaJIpaTypHOTO Ipoliecca.

25. Bprunciienne MHOTOMEPHBIX HHTETPAJIOB.

26. Cxembl MeTosa ['aycca 1 METO MPOTOHKHU PEIICHUS aNreOpandeckux CUCTEM.

27. BektopHbIe U MaTpuYHBIE HOPMBL. CXOUMOCTh MATPUIHOH Tr€OMETPUIECKOM MMPOTPECCHH.

28. Metoa mpoCTOi UTEpALUH JUTsl CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHEHUH.

29. Cxewmsl MeTona 3eiierst peleHusl anredpandecKux CUCTEM ypaBHEHHUH.

30. Jlemma o nomuHMpoBaHUU. CXOAUMOCTH CTALIMOHAPHOTO MeTo1a 3eiiies.
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31. OOparenue MaTpuLbl 1 YTOUHEHHE MPUOIMKEHHONH 00paTHON MaTpHIIbI

32. Crenenue areOpanvecKux CUCTEM K 3a7a4aM MUHUMU3AIUH.

33. Metoapl MUHUMU3AIUH (DYHKIHA HECKOJIBKUX MEPEMEHHBIX.

34. Mepa 00yCIIOBJIEHHOCTH aJIT€OpandeCcKuX CUCTEM U MaTPHIL.

35. Metozpl peryaspu3alii mioxo 00yCIOBIECHHBIX CHCTEM.

36. Omnpenenenue rpaHUI] CIIEKTPa MATPHUIIBL.

37. VHTEepnoNAIUOHHBIA METOJ] pa3BEPTHIBAHMS XapPAKTEPUCTHICCKOTO OTMPEACITUTEIS

38. Merox JlanuneBcKkoro pemeHus npoodaeMbl COOCTBEHHBIX 3HAYEHUH.

39. Mertoxa KpbutoBa pa3BepThIBaHUS XapaKTEPUCTUUECKOTO OMPEICTUTEIIS.

40. Merox BpamieHUd JUIsl  pEIICHHWS TOJIHOW MPOOJIeMbl COOCTBEHHBIX  3HAYCHUU
CUMMETPUIHON MATPHUIIBI.

41. Ilpeobpa3zoBanue orpakeHus. [IpuBeneHue MaTpullbl K MOYTH TPEYrOJILHOMY BHILY.

42. QR-anroput™m peuieHus nNoJHoH MpoOIeMbl COOCTBEHHBIX 3HAUCHUH.

43. 3amavya Komm nmns oObikHOBeHHOTO nuddepeHnuanibHoro ypaBHenus. Kiaccudukanus
MeTo10B. [IpuMephl aHATUTHYIECKUX METOIOB.

44. Cnoco6 Pynre-Kyrra mnocTpoeHHs OJHOIIATOBBIX METONOB pelieHus 3agaun  Komu.
IIpumepsl METOIOB.

45. TlpaBuno PyHre mnpakTU4YeCKOW OIEHKH MOTPEIIHOCTH U  YBEIHYEHUS TOYHOCTH
OJIHOIIIArOBBIX METO/IOB.

46. Metong  cTpenbObl  pelieHUsT  KpaeBbIX  3aJay Ui CHCTeM  OOBIKHOBEHHBIX
Qg depeHIraIbHbIX yPaBHEHUH.

47. OCHOBHbBIC TIOHATUS TEOPUU PA3ZHOCTHBIX cXeM. CBS3b CXOIUMOCTH, ANMPOKCHMAILUU U
YCTOHYMBOCTH PA3HOCTHBIX CXEM.

48. Pa3zHOCTHas anmpoKCUMallvs NPOU3BOAHBIX. BbluncianTensHas HEYCTOWYMBOCTD ONEpaliu
YHCICHHOTO U (HepeHITNPOBAHHUS.

49. PazHocTHas cxema JUIsl TMHEHHOTO0 0OBIKHOBEHHOTO MU (hepeHIINaTbHOTO YPABHEHHUS.

50. fIBHas pa3HOCTHAs cxeMma Ui ypPaBHEHHUS TEIUIOMPOBOJHOCTH, €€ aNIpOKCUMAIUs H
YCTONYUBOCTb.

51. HesiBHas pa3HOCTHAas cxema IS YPaBHCHHsS TEIUIOTPOBOJHOCTH, €€ amllpOKCHMAIUs U
YCTONYUBOCTb.

52. HeoOxoammoe CIeKTpaabHOE YCIIOBUE ycToWunBOoCTH HeliMaHa.

53. PasHocTHas cxema 3aaauu Komu 11 ypaBHEHUS KOIeOaHUS! CTPYHBI.

54. Pa3HOCTHBIE CXEMBI JUIS AJUTUNITHYCCKUX KPACBBIX 3a/1a4: allPOKCUMAITUsS YPaBHEHUSI.

55. Pa3HOCTHBIE CXEMBI AJSl DITUOTHYECKUX KPAaeBBIX 3aJad: amMpOKCHUMAIUS TPAHUYHBIX
YCIOBUH.

HpuMeprle 3aJJaHUA K IK3aMCHAIIMOHHBbIM ouseram

1. I KOHKpEeTHOW (PYHKIIMH 10 33JaHHBIM Y3J1aM BBIIIMCATh WHTEPIOJSAIMOHHBIN MHOTOYJIEH B
dopme Jlarpanxka uinu B popme HproToHa. OLIEHUTH TOTPEIIHOCTD B 33/JaHHOM TOUKE.

2. Jlnsg KOHKpPEeTHOW (YHKIMM IO 3aJaHHBIM Y3JaM IIOCTPOUTH JIMHEHHBIH ABYYJICH WU
KBaJIpaTHBIN TpeXUJIeH, MPUOIMKAIOMNN 3Ty GYHKIIUIO METOJJOM HaUMEHBIIINX KBaJIpaToB.

3. JIng KOHKpeTHOU (yHKUIUHU f(X) el, (a; b) IIOCTPOUTD JIMHEHHBIN JBYYJIEH WM KBaJIPaTHBINA
TpeXuJIeH, IPUOIMKAIOLINHA 3Ty QYHKLHUIO B CPEAHEM KBaJAPATHUYHOM.

4. Jlnsg KOHKpeTHOro ypaBHeHHUs Buia X =¢AX) oTAenuTh KOpEeHb U 00OCHOBATh CXOJUMOCTH
WJIM PACXOAMMOCTh METOJA IIPOCTON UTEPALIUH.

5. Ilpumenuts Metox HpIOTOHa pelleHHs HENIMHEHHOTO YpaBHEHUS Ui NPHUOIMIKEHHOTO
BBIUMCJIEHHS KOPHS apu(METHYECKOro U3 3a/laHHOr0 YKcia. YKazaTh HadallbHOE MPUOIMKEHNE,
Ju1st KoToporo Meroa Herorona cxomurcs.

6. ITo uenbIM y371aM MPOMEKYTKa MHTETPUPOBAHUS HAUTH MPUOIMKEHHBIE 3HAUEHUSI UHTErpajia
OT KOHKPETHOW (YHKIMU C TOMOIIBIO KBaIpaTypHbIX (opmyn Ttpanenuit u Cumncona.



BpIuucanTh NOrpemHoCTh UCMOIb3YEMBIX KBAAPATYP.

7. Pemmtp wmetomom IT'aycca ¢ BBIOOpOM BeyIIEro SJEMEHTa 3aJaHHYI0 JIMHEHHYIO
anreOpanyecKyro CUCTEMY TPEX YpaBHEHUIA.

8. Jlms KOHKpETHOW CHCTeMBbl IBYX JIMHCHHBIX ainreOpandecKux ypaBHEHUH OOOCHOBATH
CXOJMMOCTb WJIM PacXOJUMOCTb METO0/1a IPOCTON UTEPALIUH.

9. OueHuUTh CHEKTPAIbHBIM paAMyC KOHKPETHOM MaTpuilbl. Ha KOMIUIEKCHOW TMJIOCKOCTH
n300pa3uTh Kpyru ['epiiropruna st TOM xe MaTPUIIBL.

10. Coco6 Pynre — Kytra pemenus 3amaun Komm ais ogHOrO OOBIKHOBEHHOTO ypPaBHEHHS
nepBoro mopsiaka. [lpumepsl: meton Diiepa wiu 000 METOM BHIIMIE TIEPBOTO TOPSAKA
TOYHOCTH (110 BBIOOPY CTYJICHTA).

11. Onpenenenust JTOKaIbHOM NOTPEIIHOCTH, TOPAIKA TOYHOCTH, IJIABHOTO WIEHA ITOIPEIIHOCTH
OJIHOLIArOBOr'0 METOJA.

12. IlpakTrueckoe NpuMEHEHHE MTpaBuiia PyHre olleHKH IOTrpeHOCTH OIHOIIArOBOI0 METO/IA.
13. Meton ctpenbObl pelieHus KpaeBoW 3aJayu ISl YpaBHEHHS BTOPOTO MOPSAIKA WIM IS
CUCTEMBI JIByX YpaBHEHHI IEpBOT0 MOPSAKA.

14. JIns KOHKpETHOH KpaeBOH 3adauyd NPUMEHUTH (OPMYIbl PA3HOCTHOW ammpOKCUMAIUU
IIEPBOM M BTOPOM IIPOU3BOJHBIX C YKA3aHUEM ITOIPEIIHOCTEM.

15. SIBHas 1 HesIBHAsA pa3HOCTHBIE CXEMbI 3a7a4n Koy wim cMelaHHoH 3a/1auu JUisl ypaBHEHUS
TEIJIONPOBOAHOCTH. [IOpsAAKK TOrpemHOCTEN U YCIOBUS YCTOMYMBOCTH.

16. PasnoctHas cxema 3amaun Kommwm 1y1s ypaBHeHuUs: kojieOaHuii cTpyHbl. [lorpemHocTtsb
annpoKCUMAalliH, YCIOBUE YCTONYHUBOCTH.

17. Onpenenenuss anmnpoKCUMalMM, YCTOMYMBOCTH, CXOAMMOCTH PAa3HOCTHOU cxeMmbl. CBs3b
ATUX MOHATHIA.

18. IlpumenuTh cnekTpanbHbIi npu3Hak HeliMana uccienoBaHUs YCTOMYMBOCTH Pa3HOCTHOM
CXEMBI.

IIpumepHBbIe 321241 K IK3aMeHY
HNurepnonsanus

1. Hns dyHKkuu f(X)= X' +2x—3 mo ysmam X, =-LXx =0;X, =—1X; =2 Brmmcars
MHTEPIOSIIMOHHBIA MHOrouseH B ¢opme Jlarpamka. Onupasch Ha OCTAaTOYHBIN YJIeH
MHTEpHoNAIMU B Gopme Jlarpanska, OIIEHUTH MOIPEIIHOCTh B Touke X =1,

2. lna ¢pyHKIIMN f(X)= log, X mo y3naM X, =2;% =4;X, =8 BbinucaTh MHTEPHOJAIMOHHBIN
MHorousieH B (opme Hprorona. Omnupasch Ha OCTaTOYHBIM WIE€H HHTEPHOISLUU B (opme
Jlarpanska, OIEHUTD HOTPENIHOCTh B Touke X =1,

Metoa HauMEHBIIUX KB aaApaTroB

1. Mnst pyHKIMH f(X)= X* +3Xx—5 1o yamam X, =—2;% =0;X, =1 mocrpouts nuHEiHbI
IBYYJIEH 8, +&; X, allpOKCUMUPYIOIUH 3Ty (QyHKIMIO IO METOy HAUMEHBIINX KBaJpaTOB.
X
2. na pyHKIMM f(X)z COSE o yznam X, =1, X =0;X, =—1 mocrpouts NuHEHHbIH qBYUICH

d, + & X, annpOKCUMHUPYIOUIUHA 3Ty (PYHKIHUIO 10 METOY HAUMEHBIIUX KBaJPaTOB.
CpennekBagpaTHUHOE TPUOTMKEHUE

1. Jna ¢ysHkuuu f(X)z X% +2x—3 IOCTPOUTH  JIMHEWHBIM  JBy4lIeH 8, +a X,

aNMPOKCUMUPYIOIME 5Ty (YHKIMIO B TpocTpaHcTBe L, (0;1), TO €CTb B CpPEIHEM
KBaJIpaTUYHOM.



2. s ynxrmmum SN (7ZX) IIOCTPOUTH JIMHEWHBIM JBYYWIEH &j + & X, alIpOKCUMHUPYIOLIUH dTy

dynxrmio B mpoctpanctee L, (0;1), TO €CTh B CPEIHEM KBaJPATUUYHOM.
Henunelinble ypaBHeHUs

1. ina ypasrenus X =3—SIN X oTmenuTh KOpeHb U 060CHOBATH CXOAMMOCTH METOA IIPOCTOMH
UTEepaIy B OKPECTHOCTH KOPHSI.

2. CXOmUTCA 1M METOJ HpOCTOol mTeparuu s ypasHeHus X =10g,: X? Otser ob6ocHoBaTh
rpaduuecKu.

. . 3

3. IlpumMeHuTHr METOJ MPOCTOW UTEpALMH K MOMCKY KOpHEeH ypaBHeHus X=X . [lpm kakux
HaYyaJbHbIX TPUOIMKEHUSX METO CXOIUTCS?

4. Ha ocHoBe merona HproTOHa pelieHus: HENMHEHHOTO ypaBHEHHUS! IOCTPOUTh UTEPALOHHBIN

nporece sl MPUOIMKEHHOTO BEIYUCICHHS 5.
KBanparyphsie Gpopmybt
1. C nomompio KBagpaTypHOH (GOPMYIBI Tpamemuii Mo BceM IENBbIM y3JIaM IMPOMEXYTKa
o . X
WHTETPUPOBAHUS HAUTH MPHOIMKEHHOE 3HAYCHHE MHTETpaia SIHE dx.
x|

2. C nomomipio kBaapaTypHOil ¢opMynsl CHMIICOHA MO BCEM LENBIM Y3JlaM IMPOMEXYTKa

. TX
WHTETPUPOBaHUS HANTH MPUOIMKEHHOE 3HAUeHHE NHTerpasia TCOSE dx.
2

YucneHHbIe METO/IbI alIreOpsl

1. CxonuTcs 1M METO1 IPOCTON UTEPALIUU JJIsi CUCTEMBbI

1 1

X1:§ 1—§X2+:L
1 2
x2=6x1+§x2—3?

2. Metonom I"aycca BEIMMCIUTD MaTpHIly, 0OpaTHYIO K 33JJaHHON MaTpUILE TPETHEro MOPSAKa.

Pa3HOCTHBIE CXEMBI

1. Mertonom Diinepa ¢ marom 0,1 Ha otpeske X € I_O, 1J MOCTPOUTDH MPUOIUKEHHOE PEIICHUE
3anauu Komm y' =X-Y, y(O) =1.

_—3y(x)+4y(x+h)—y(x+2h)

) 2h

MMeEeT BTOPOU MOPAAOK allPOKCUMAIMH, YKa3aTh JOCTATOYHBIN 111 TOTO MOPSAIOK

!
2. TToka3atk, 94TO MPUOIIMKEHHOE PaBEeHCTBO Y (X)

rnagkoctu Gyakmun Y\ X
3. IlocTpouTh Pa3HOCTHYIO CXEMy BTOPOTO IOpPSIKAa aNMpOKCUMAIMK Ui KpaeBOil 3a1aduu
y +x-y' =2y=x3, y(0)=1 y{1)=2.

4. AnnpokcumupoBaTh 3agady Komwm st OJHOMEPHOTO YpPaBHEHHUS TEIUIONPOBOJHOCTH C
MOTPEIIHOCThI0 BTOPOTO TMOpsiAKa MO O0euM TepeMeHHBIM. [IpoBepUTH YCTOWYUBOCTH



Pa3HOCTHOM CXEMBI CIIEKTPAJIbHBIM IIpU3HakoM Helimana.
5. Hcnonp3ysi KyCOYHO-JIMHEHMHBIE 3JIEMEHTBI, MOCTPOUTH ANNPOKCUMAIMIO KpaeBOW 3a1ayu

—u"+ CI(X)J =f (X), U(O) =1, U'(l) =2 wmeronom Purua (I"'anepkuna).

IIpumepHbIe OUIETHI K IK3aMEHY

Buier Ne 1
1o kypcey «UuncjeHHble MeTOABD JIs1 HanpaBJieHus: Oakajgappuara «MartemaTuka u
KOMIIBIOTEPHbIE HAYKH»
1. BekTopHble 1 MaTpu4HbIEe HOPMbI. CXOUMOCTh MaTPUYHON F€OMETPUUYECKOM NTPOTrPECCUN.

2. Pa3HOCTHBIE CXEMBI ISl DJUTMITHYECKMX KPAEBBIX 33/1a4: alllPOKCUMAIIUS YPABHEHHS.
3. Jns  QyHKIMH f(X) =X?+2X—3 mocrpoiite NHMHeHHBIH JBywieH 8, +&X,

ANNpOKCUMUPYIOIIUH 5Ty (yHKIMIO B TpocTpancTse L, (0;1), TO €CTb B CpEIHEM

KBaJPaTUYHOM.
3aBenyronuii kageapoil BHIYUCIUTENBHON

MatemaTuku U uHdopmaruku ["aiinenko C.B.

Buier Ne 2
mo Kypcy «YuciieHHbIE METOAbD 1Jifl HANIPpaBJICHUA 6aKaJ1aBpnaTa «MaremaTuka u
KOMIIbIOTEPHBIC HAYKHW»
1. Pa3nenennbie pa3HOCTH U UX CBOMCTBA. VIHTEpIIONAIIMOHHBIM MHOTOWICH B oopme HproToHa 1
€ro MOTPEIIHOCTb.
2. O6parieHre MaTpHIlbl U YTOUHEHUE MPUOIKEHHONW 00paTHON MaTpPHUIIBL.
_=3y(x)+4y(x+h)-y(x+2h)

3. TTokasarhb, 4TO MPUOIMKEHHOE PABEHCTBO Y (X) R N

HUMCECT BTOpOfI MOPAAOK alllIpOKCUMaAllNU, YKa3aTb JIOCTaTOYHBINA AJIS 3TOTO MOPAAOK I'TaAKOCTHU

byHKIIUN y(X).
3aBeayroniuii kKadenapoil BEIYUCITUTETHHOM
MaTeMaTHKu 1 nHpopmaruku ["aiinenko C.B.

ITa/IoH PeIICHUS MPAKTHYIECCKOIo 3a1aHUs IK3AMCHAIIUOHHOI'O oujera

33[[3‘[3. CXOI[I/ITCH JHU METOJ HpOCTOfI uTepanu ajisi CUCTCMBbI

_3 —1x+1
X1_4X1 32

&=%&+§&—w
Pemenne. Brpruncnsem KyOMYecKkyi0o HOpPMY MaTpULIbL: max § 1‘ E+2 —13 >1.
4 3’2 3] 12
3 1. 1 2| 5
Haxonnm okTaspudeckyro HOpMy Marpuusl: MaX 4+ 5'3 é :Z >1. IMockonbKy HU OfHA

U3 BBIYMCIEHHBIX HOPM HE MEHBIIE EIUHMIBI, TO €CTh JOCTATOYHOE YCIOBUE CXOAMMOCTH
IPOBEPUTh HE YJAJIOCh, TO MPOBEPAEM HEOOXOJUMOE M JOCTAaTOYHOE YCIOBUE CXOJUMOCTH
METO/Ia MPOCTONM HTEpaluu: BCe COOCTBEHHBbIE 3HAYEHUS MATPUIIBI IO MOAYJIIO JIOJDKHBI OBITh
MEHbIIIe €IMHUIIBI. CocraBnsem XapaKTepUCTHUECKOE ypaBHEHUE MaTpPHUIIbI:



ey .
41 g_3/1 =12 _%/H-% =0 u Haxomum ero Kopuu 4, :%ii% , X MOJIYITb PABEH 5
2 3

. 3HAYUT, METOJ MPOCTON HTEPALUHU IS JAHHOW CHCTEMBl CXOIUTCS MpPHU JIFOOOM HavaIbHOM
MPUOJIIKEHHUH.

OneHouHble cpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX UHIWBUAYAIBHBIX IICUXO(DU3NICCKAX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBSI ITPEOCTABIISICTCS TOTIOJIHUTEILHOE BPEMS JIJIS IIOAATOTOBKU OTBETA HA SK3aMECHE;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUCHHSI MHBAIMAOB U JIUIL C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI TPEIYCMATPUBACTCS MCIIOJIb30BaHUE TEXHUYECKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX HHIIUBUIYaTHbHBIMA OCOOCHHOCTSIMU;

— TIpY HEOOXOAUMOCTH JIJIsl 00YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U WHBAJIWAOB TIPOIEAypa OICHWBAHUS pE3YyNbTAaTOB OOYUYEHHsS 10 JAUCHUILUIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJbTAaTOB OOYUYEHHS] WHBAIWIOB U JIUI] C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JUCHUIUIMHE (MOJIYJIIO) MpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aTaNTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUJist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapara:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJIbLHOW y4eOHOW JHTEpaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS TN CHUILTHHBI (MOXYJIA)
5.1 OcHoBHast TUTEpaTypa:

1. baxBanos, H.C. Yucnennsie metoasl yueobnoe nocodbue / H.C. baxsanos, H.I1. ’Kunkos,
I'M. KobGenskoB.— MockBa : WMzparensctBo "JlaGoparopusi 3manwmit", 2015. — 639 c.
https://e.lanbook.com/book/70767.

2. Bonkos, E.A. Yucnennsle Metos! yaeOHuk / E.A. BonkoB. —Cankr-IlerepOypr : Jlansb,
2008. — 256 c. https://e.lanbook.com/book/54.

3. JemummoBuu, B.I. UYucrmennsle w™eronsl aHamu3a. [IpuOmmkenne QyHKIWH,
muddepeHIMaIbHbe U UHTErpalibHble ypaBHeHUs yueOHoe mocobue / B.II. Jlemunosuu, U.A.
Mapon, 32.3. [IlyBamoBa.—  Cankt-Ilerepoypr : Jlamp, 2010. — 400 c.
https://e.lanbook.com/book/537.

4. Typuak, JI.L. OcHOBBI YHMCIEHHBIX METOJ0B ydeOHoe mocodue / JIL.U. Typuak, I1.B.
[TnoTHukOB.. — Mocksa : ®usmariurt, 2002. — 304 ¢. https://e.lanbook.com/book/2351.

5. Psbenpkuii, B.C. BBenenne B BHIYHCIUTENBHYI0 MaTeMaTUKy ydeOHoe mocooue / B.C.
Ps6enbkuii. — Mocksa : ®uszmatiut, 2008. — 288 c. https://e.lanbook.com/book/2297.

Jl1st OCBOSHHMSI TUCIUTUTMHBI MHBAIAIAMHA U JIUIIAMU C OTPAHWUYCHHBIMHA BO3MOKHOCTSIMHU
3/I0pOBbsI MMEIOTCSl M3JJaHUS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMax
«Jlanb» n «YHuBepcuterckas ouommoreka 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 IUTEPATYPA:

1. Meroapl BBIYUCIHTENILHOW MaTreMaTuku ydeOHoe mocodue / .M. Mapuyk. — CaHKT-
[TerepOypr : Jlans, 2009. — 608 c. https://e.lanbook.com/book/255.

2. OYyHKIMOHAIBHBIA aHAJIM3 M BBIYUCIUTENbHAs MaTeMaTuka ydeOHoe mocobue / B.W.
Jle6eneB. — Mockga : @usmatiaut, 2000. — 296 c. https://e.lanbook.com/book/2243.

3. Uucnennble MeTobl. Pemenus 3anau u ynpaxHeHus ydeoHoe nocooue / H.C. baxpanos,
A.A. Kopsres, E.B. UmkonkoB. — Mocksa : U3narensctBo "JlaGopatopus 3Hanwmii", 2016. —
355 c. https://e.lanbook.com/book/90239.

4. MaTtemMaTH4eckoe MporpaMMHUpPOBaHKE B MpUMeEpax M 3ajaadax ydebnoe mocodbue / M.JI.
Axymny. — Cankr-IlerepOypr : Jlans, 2011. — 352 c. https://e.lanbook.com/book/2027.

5. Yucnennbie meronbl. Kypc nekmuii yaeOHoe mocobue / B.A. Cpouko. — CaHKT-
[Terepoypr Jlaub, 2010. — 208 c. https://e.lanbook.com/book/378.

6. ®annees, JI.K. BeraucnutensHble METOIBI JIMHEWHON anreOpsl yueOnuk / [I.K. @annees,
B.H. ®anneesa.. — Cankr-IletepOypr : Jlans, 2009. — 736 c. https://e.lanbook.com/book/400.

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHMKALIMOHHON  CeTH
«AHTepHET», HEOOXOIMMBIX [IJIsl 0CBOEHUS THCHUIIMHBI (MOTYJI51)
1. DnexTpoHHBIH Karajuor Hayunon OubIMOTEKU Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnexktpoHHass OubOnuoTeyHass cucrema '"YHuBepcurerckas Oubmmoreka ONLINE"
http://biblioclub.ru/
DnekrpoHHas OubIMOTEYHAs cucTeMa u3narenberia "Jlanp" https://e.lanbook.com/
Onekrponnas oudianoreunas cucrema «tOpaiir» http://www.biblio-online.ru
DnekrponHas oubaroreunas cucrema «ZNANIUM. COM» www.znanium.com
OnekrponHas oudauoreunas cucrema «BOOK.ru» https://www.book.ru
OnekrponHas oudanoreynas cuctema eLIBRARY.RU http://www.elibrary.ru

No ok w

7. Meroauveckne yKazaHusi MAJs1 OOyYAalOIIMXCH IO OCBOCHHMI) IMCHMILIMHBI
(Mmonmy.Jist)

MeToauueckue PE€KOMEHIAUHU NpenoaaBaTeJiaM U CTyACHTaM
M0 COCTABJICHHIO U BBINIOJIHCHHUIO naﬁopaToprlx 3aJaHMH IO TeMaM

Bce naboparopHble 3amaHusi NpeArojaraloT HamhCcaHWe, OTIaJKy M TECTUPOBAHUE
MPOrpaMMBbI Ha OJTHOM U3 SI3BIKOB BBICOKOTO YpOBHs. TpeOoBaHMs K mporpamMme: HHPOPMAIHUS O
pemiaeMoil  3ajade 3ampaniMBaeTCs B JIUAJIOTOBOM pEXHUME, NporpaMma JIOJDKHA OBITh
ONTUMaTbHA MO 00BEMY BBHIYHMCICHHUH (IMIOBTOPHBIC BBIYMCICHHS MOJTYYCHHBIX paHEEe BEIUYUH
HEJOMYCTUMBI) M MO O00OBeMy mamsATH (HampuMmep, B HWTEPAIMOHHBIX METOJaX B MaMsTH
COXPAHSIFOTCS TOJBKO TE€ WYJICHBlI TOCIEIOBATEIILHOCTH, KOTOpPhIE HEOOXOMUMBI I €€
npoospkenusi). TpeboBaHUs K MOJ00PY TECTOBBIX MPUMEPOB: MPOCTOTA, OTCYTCTBUE 3aMETHBIX
BBIYMCIIUTENbHBIX MOTPEIIHOCTEN U, €CJIM BO3MOKHO, OTCYTCTBHE MOTPELIHOCTH METO/Ia, B TO K€
BpeMs TECTOBbIE MPHUMEPHI TOJDKHBI 00JanaTh OONIHOCTBIO, JOCTATOYHOM JJIsi TPOBEPKHU
aJIrOpUTMa BO BCEX BO3MOXKHBIX CUTYalIUSIX.

HemnocpenctBeHHO Ha 1a0OpaTOPHBIX 3aHATHIX CTYACHTHI MOIYYalOT OT MPEroaBaTess
WHJIUBUJIyaJIbHOE 3a/laHU€ [0 KOHKPETHOMY YHCIEHHOMY METOJly, IHIIYT IPOrpaMMmy,
OTJIAKMBAIOT U TECTUPYIOT €€ IMOJ| KOHTPOJIeM MpernoaaBaTesi. bonbimas 9acTh 1ab0paTopHBIX
3a/laHuil TIPUXOAUTCA HA CAMOCTOSITENbHYIO PaboTy: M3ydyeHHE TEOPETHUECKOro MarepHuala Io
KOHCIIEKTaM JIEKIIMA W TI0 OCHOBHBIM HWCTOYHHUKAM JIUTEPATYphl, pa3pabOTKa aaropuTMa
MPOrpaMMHOM peanu3alud MeTOoJa, OTIajJKa MPOTrpaMMbl Ha KaKOM-JTHOO SI3BIKE BBICOKOTO
ypOBHSI (MMOA00P TECTOBBIX MPUMEPOB TAKKE BXOJUT B CAMOCTOSITEIIBHYIO padoTy).


https://e.lanbook.com/book/255
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TpeOGoBaHus K CTyleHTaM NPH OoTYETE MO JA00OPATOPHOMY 32/IaHHUIO

1) Annpoxcumanus pynkuui. [lo maTepranam JEKIIMOHHOTO Kypca U MO JUTEPATYPHBIM
UCTOYHUKAaM c(hOpMyIHpoOBaTh MOCTAHOBKY 3aJayd: MCXO/HAs WH(popManus O NpuOImKaeMoi
byHKIIMKM, BUJA anmpoKCUMUpYyIouleil (yHKIUM, MOHSATHE OJIM30CTH B BHIOPAHHOM METOJE
annpoKCUMallii, apryMEHTalMsl €IUHCTBEHHOCTH pEIICHUs 3a/ladd, TEOpeTHYECKas OLIEHKA
MOTPEUIHOCTH, BO3MOKHOCTh MPAKTUYECKOI0 KOHTPOJISI MOTPEIIHOCTH. YKa3aTh JOCTOMHCTBA U
HE/IOCTAaTKN BBIOPAHHOTO METOJa allpOKCUMAIlU B CPABHEHUH C IPYTHMHU METOJAMH IIPU TOM
Ke crioco0e 3a/1aHus MpuoIrmkaeMon (pyHKITHH.

2) UncneHHble METO/AbI PelleHUs] CKAJSAPHBIX YPaBHEHHH. YKa3aTh BUJ YpaBHEHUS U
TpeOoBaHUS K (YHKIMH, HEOOXOAMMbIE AJis MPUMEHEHHUS BhIOpaHHOTO Merona. JlocTarouHbie
YCIOBUSL CXOAMMOCTHM METOJAA, €ro TEOpPEeTUYEeCKas OLIEHKa IOIPEUIHOCTH, BO3MOYKHOCTb
MPAKTUYECKOT0 KOHTPOJSI CXOJUMOCTH M TOYHOCTH MPHUONIMKEHHOro perieHus. CpaBHEHHE MO
CKOPOCTH CXOJMMOCTH BBIOPaHHOT'O METOJIa C aHAJTOTMYHBIMU MeToZaMu. B TecToBOM mpumepe
yKazaTh CIoco0 OTAeNeHUs! KOPHEH.

3) MeToabl YMCIEHHOTO0 HHTETPUPOBAHUsA. 3HAHUE AIreOpanvyeckoi CTENEeHU TOYHOCTU
BBIOPAaHHOTO METO/a U CKOPOCTH CXOAMMOCTH Kak (DYHKIIMM KOJMYECTBA Y3JIOB KBaApaTyphl.
VYkazanue kinacca (yHKIUH, HA KOTOPOM KBaJpaTypHbI mporecc cxoautcs. IIpakruueckas
OIICHKA MOTPEITHOCTH BRIOPAHHOTO METO/]a HA COOTBETCTBYIOIIEM KIIacce (PYHKIIHIA.

4) YuciaeHHble MeTOAbI ajaredpbl. 3aJaHue OJHOTO M3 ABYX THUIIOB: METOJ PEIICHHS
anredpanvdecKkoil CUCTEMBI WIIH MOJIHAs TPOoOJieMa COOCTBEHHBIX 3HAYCHUI.

[To amreOpanyeckum cucremMaMm. B ciiydae TOYHOro MeToAa — 3HAHHWE KOJMYECTBA
apuMeTHUYECKUX onepanui, Kak GyHKIUN yucia ypaBHeHUu. CrocoObl yMEHbBIICHUS BIUSHUS
BBIUMCIUTENBHBIX MoOrpemHocTeil. KOHTposib HEBBIPOXKAEHHOCTH MaTpullbl. B cioyuae
UTEPaAlMOHHBIX METOJOB — 3HAHUE JIOCTATOYHBIX YCIOBUM CXOJMMOCTH METOJA, BO3MOKHOCTh
UX [IPOBEPKU B aITOPUTME, IPAKTUYECKAs OLIEHKA ITOIPEIIHOCTH.

[To mpoGneme COOCTBEHHBIX 3HAUYEHHUHW B JIEKIIMOHHOM Kypce U3Jaraimrcs Kak
KJIACCUYECKHE METO/Ibl, OCHOBAHHBIE HA MOCTPOCHUM XapaKTEPUCTHUECKOIO IOJMHOMA, TaK U
COBPEMEHHBIE METO/IbI MPHUBEIECHHUsI MaTPUIbl MPeoOpa3oBaHUAMH MOJO0MS K JHArOHAIBHOMY
WIM TPEyroJbHOMY BUIy. B 1a0opaTopHBIX 3aJaHMSIX NpeUIaratoTcsl K pean3allid MeTO[
BpAaLleHUH JUIsi CHMMETPUYHbIX MaTpull 1 QR-anroput™m [y Matpun oduero Buja. Ilporpamma
JOJI’KHA KOHTPOJIMPOBATh MOTPEIIHOCTh UTEPALMOHHOIO METOAA JJii COOCTBEHHBIX 3HAUEHUH, a
TaKXe HaXOAUTh COOTBETCTBYIOIINE NPUOJINKEHHBIE COOCTBEHHBIE BEKTOPBHI.

5) Cnoco6 Pynre — Kyrra pemenusi 3agaunm Komm asi 01HOro 00LIKHOBEHHOTO
auddepeHINAIBLHOIO YpaBHEeHHs NepBoOro nopsiaka. K peanusanuu npennararorcs METOIbI
BTOPOTO — YETBEPTOro MOPSAAKOB TOYHOCTH. B oTueTre KaxXIpli CTYAEHT JIOJKEH
chopMyIHpOBATh OMpEJe/ICHNE MOHATUS JIOKAJIbHOW MOTPEIIHOCTH M OIpe/eIeHue TMopsAIKa
TOYHOCTH OJHOIIArOBOTO0 METO0J]la, OOBSICHUTH uiet crnocoba Pynre — Kyrra mocrpoenus
OJIHOILIArOBBIX METOJOB. AJITOPUTM IPEATIONATacT 3a/laHue OLEHKH TOYHOCTH METOJa Ha 1Iare,
OCHOBBIBasICh Ha KOTOPOM MporpamMma cama (popMHUpPYeT CETKY 0 IpaBuily PyHre npakTuueckoi
olleHKH morpemHoctd. OOs3arenbHOe TpeOOBaHUWE — MPaBbIi KOHEL OTpe3ka, Ha KOTOPOM
nmoctaBieHa 3amada Komm, [g0DKeH OBITh Y3JI0BOM TOYKOW. OTO HEOOXOAuMO st
MOCIEAYIOLIETO NPUMEHEHNs METoJa pelleHus 3anauu Komm K penieHuro KpaeBoW 3aaauu
METOJ/IOM CTPENBOBI.

6) Meron Pynre — Kyrra pemenusi 3agaun Komm 1i1s cucrembl IBYX ypaBHEHUH
nepsoro mnopsiaka. Monudukanus npeapAyIied nporpaMMbl ¢ O0OOIIEHHEM pPAacUETHBIX
dbopMyI Ha ciy4ail CHCTeMbl YpaBHEHHI EPBOTO MOPSAIKa OOILEro BUIA.

7) MeTtoa cTpesibObl pellieHUs KPaeBoul 3aa4u JJIA CUCTeMbl ABYX OObIKHOBEHHBIX
auddepeHINAIBHBIX YPABHEHHI EPBOro MOPSiAKA ¢ KPaeBbIMHU YCJI0BHSMH 001Ero BHAA.
B ordere cTyaeHT AOMKEH MOSCHUTH WUJICI0 NMPUMEHEHHs MeToja pemieHus 3afgaun Komm k
pEILIEHUIO KpaeBOH 3a7jaui, B OCHOBE KOTOPOI HETIPEPHIBHAS 3aBUCHMOCTb PELIEHHS] CHCTEMBI OT
HavyaJbHBIX JaHHBIX. [Iporpamma B [MaioroBoM peXHME JOJDKHA MOMOYb IOJIb30BATEIIO
noao0paTh HavyalbHblE 3HAYEHUS IMPUCTpPEIMBAaeMOro mapamerpa. PesympraT paboTh



IpOTpaMMBbI — JIBE€ CETOUHbIE (YHKIIMU pelieHus 3aaauu Ko co 3HaYeHneM NpUCTpesIIHHOTO C
3aJaHHOW TOYHOCTBIO ITapaMeTpa.

8) Mertoa cerok pemeHusi fuddepeHIHANBHBIX 324a4 B YaCTHBIX NPOM3BOJHBIX.
JlaHHOe 3a1aHle OTHOCUTCSI K KOHTPOJIMPYEMOM CaMOCTOSITENIbHON padoTe.

B kauectBe nmabopaTopHBIX 3aJaHuil mpeanararoTcs 3agayn Komm WM CMellaHHbIe
KpaeBble 3aJa4yd JUlsl YpaBHEHMs TEIJIONPOBOJHOCTU WM BOJIHOBOTO YPaBHEHHUS C OIHOMU
POCTPAaHCTBEHHOH nepeMeHHOoH. JKenaromue MOryT pa3padoTaTh allrOPUTM peIIeHHs] KpaeBoi
3ajaud Juid ypaBHeHus lIlyaccoHa B npsMoyronbHMKE. B oTdeTe O BBIOJIHEHHH 3aJaHUS
00s3aTeNIbHO 3HAHME ONpPENEICHUM OCHOBHBIX IOHATHM TEOPUM Pa3HOCTHBIX CXEM:
anmnpoKCUMAalUM, YCTOHYMBOCTH, CXOIUMOCTH. [l peann3oBaHHOTO METOJa JOJKHBI OBITh
YKa3aHbl YCIOBUS YCTOMYMBOCTU U MOPSAAOK alllIPOKCUMALIUH.

9) YuciaeHHble MeTOAbl pellieHUs] MHTErpajbHbIX ypaBHeHMid. UNCIIEHHBIE METOMbI
pelICHUs] WHTErpajlbHbIX ypaBHeHuM @Ppexarossma uiau BoabTeppa BTOPOro poja: MeETon
MEXAHUYECKUX KBaApaTyp, METOJ 3aMEHBI S[pa Ha BBIPOKIACHHOE, JIMHENHAs anmpoKcuManus
pelIeHUH KYyCOYHO-IIOCTOSSHHBIMM JHOO KYCOYHO-JIMHEHHBIMU (YHKLUHUSMHU, OIpenEIeHHE
K03(PULIMEHTOB METOI0M KOJITOKAIUH.

CopepxaHue caMOCTOSATENBHON pabOThI OnucaHo Bbliile. @opMa KOHTPOJISI — YCTHBIN OTYET
IPEenoJiaBaTesto ¢ AeMOHCTpanueil paboThl MPOrpaMMbl Ha COOCTBEHHBIX TECTOBBIX IIPUMEPAX U
Ha MpUMepax, NpeularaéMblX IPEno1aBaTesIeM.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMLAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas pabora (KOHCYJIbTAIlMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXJy I[pernojaBaTesieM W O00yJarollMMCS WHBAJIWJIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBbS.

8. Ilepeyenbr MHPOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NPH OCYLIECTBJICHUU
00pa30BaTeILHOIO MPoUEecca MO0 AMCHHUILINHE (MOAYJ/II0) (IPH HE0OXO0IMMOCTH)

8.1 Ilepeyenb MH(POPMALMOHHBIX TEXHOJOIW. BO3MOXKHO KOHCYJIBTHUPOBAHHUE IO
ANEKTPOHHOM ITOYTE.

8.2 IlepeyeHb HEOOXOAMMOT0 IPOrPAMMHOIO 00eCTIeYeHHUSI.

CHuCOK JIMIIEH3UOHHOTO MPOTPAMMHOTO 00ECTICUCHUS:

1. Microsoft Office Word Professional Plus.

2. Mathcad PTC Prime 3.0

3. Maple 18

4. MATLAB
Crrcok cBOOOIHO PacpOCTPAHIEMOT0 TPOrPAMMHOTO O0eCTICUeHUs

1. Free Pascal

2. Lazarus

3. Microsoft Visual Studio Community

8.3 llepeyennb HEOOXOAMMBIX HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

1.9nexrponnsiit karanor Hayunoit Guémmorexu Ky6I'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnexkTpoHHas OuOnmoTeyHas cucreMa "YHuBepcuterckas Oubmmoreka ONLINE"
http://biblioclub.ru/

3. DnekTpoHHas OubimoredHas cucrtema uznarenascrsa "Jlanp" https://e.lanbook.com/
4. DnextpoHHas oubmuoteunas cuctema «FOpaiit» http://www.biblio-online.ru

5. Dnexrponnas oubnmoreynas cuctema «ZNANIUM. COM» www.znanium.com

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

7. DnextponHas 6ubroreunas cuctema eLIBRARY.RU http://www.elibrary.ru

9. MaTepI/IaJILHO-TeXHI/I‘leCKaH

6333, H606X0)II/IM2U[ AJIst OCYyHICCTBJICHUSA

00pa30BaTeJbLHOIO Npolecca Mo AUCHUIINHE (MOLYJII0).

MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTIIMHBI

No Bua pabdot
(MOyJIs1) M OCHAIIIEHHOCTH
1. JlexumonHnsble 3aHsATHs | JIeKUMOHHAs — ayAMTOpHs, CHEHUAIBbHO  O0OpYHOBaHHAS
MYyJbTUMEIUMHBIMU  JIEMOHCTPAL[MOHHBIMU  KOMILJIEKCAMH,
y4eOHOI MebeTbIo
2. JlaGoparopHble [Tomemienne s nOpoBedeHHs] J1AOOPATOPHBIX  3aHATUH
3aHATHS OCHAIIIEHHOE yueOHOi Mebenbio, NePCOHATBHBIMH
KOMIbIOTEpaMU ¢ goctynoMm K cetu "WHtepHer" wu
o0ecrieyeHHEM JOCTyla B 3JCKTPOHHYIO HH(OPMAIOHHO-
00pa30BaTENIbHYIO CpPely OpraHU3aLuU
3. ['pymmioBsie [Tomemienue i MPOBEACHHUS TPYNIOBBIX (WHAWBUIYAIbHBIX)
(MHAMBUAYATbHBIC) KOHCYJIbTAIIHH, yueOHOI MeOeIbIo, OCHAII[EHHOE
KOHCYJIbTAllNU [IPE3CHTALlMOHHOW TEXHUKOM (IIPOEKTOp, dKpaH, HOYTOyK) U
COOTBETCTBYIOLIMM IIPOrPaMMHBIM 00ecriedeHueM
4. Texkymuii  kKOHTpOJIb, | [loMemeHne uisi MPOBENEHHs TEKyIIEH W IPOMEKYTOUYHOMN
IPOMEXYTOUHAs aTTeCTalluy, OCHALLIEHHOE y4yeOHOM MeOelblo, epcoHaTIbHBIMU
arrecTanus KOMIIbIOTEpaMH ¢ joctynoM K certu "HHrepHer" wu
o0ecrieyeHHEeM J0CTyla B 3JEKTPOHHYIO HH(OPMaIMOHHO-
00pa3oBaTeNbHYIO Cpeay OpraHu3aIuu
S. CamocrosiTenbHas Kabuner s caMocTosSTeNnbHOW pabOTHI, OCHAIECHHBIN
paboTta KOMIIbIOTEPHON TEXHUKOWH C BO3MOXHOCTBIO MOIKJIIOUEHHS K

cetu «MHTepHET», NPOrpaMMOM SKPAHHOTO YBEIMUYEHHS U
00€eCrevyeHHbI TOCTYIIOM B AJIEKTPOHHYIO HH(GOPMaIllMOHHO-
00pa30BaTeNbHYIO CPEely YHUBEPCUTETA
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PEONEH3MA

Ha pabouyio MporpamMMy IMCLHIUIMHBL «YHCICHHBIE METO/bI» 10 HAMPABICHUIO
noaroroBkn 02.03.01 Marematuka M KOMIBIOTEpPHBIE HAayKH (KBadH(HKAIIHAA
«OakanaBp»), HOATOTOBICHHYKO  3aBEAyIOUMM  KadeApod  BLIYMCIHTENLHOM
MaTeMaTuky ¥ UHpopmatuku Ky6I'Y kanmmmatoM (U3HKO-MaTeMaTHYECKHX Hayk
JouentoM I'afinenxo C.B.

Pabogas mporpamma aumcnuruinHbl «YuCIeHHBIE METOIBI» COJNEPKHUT LETH W
3aa9d OCBOEHMs JUCLHMIUIMHBI, MECTO JAMCHMIUIMHBL B cTpykrype OOIT BO,
TpeGoBaHUs K pe3ybTaTaM OCBOCHHUS COJCPXKAHMS IHUCHUIUIMHBL, COZAEPKAHUE U
CTPYKTYPY JMCUMILIMHEI, 00pa3oBaTellbHbIC TEXHOJIOIHH, OLIEHOUHBIE CPENCTBA IS
TEKYLIEr0 KOHTPOJISL YCIEBAEMOCTH M MPOMEXYTOYHON ATTECTAIMH, METOIUYECKUE
PEKOMEHJJallMK CTYACHTAM U MPeroIaBaTellsiM.

Haspanme m copepxanue paGodeil mporpamMmbl JUCHMILIMHEL «UHCIEHHbIE
METOJILDY COOTBETCTBYeT y4eOHOMY IJlaHy IO HampaBieHuro noarorosku 02.03.01
MartemMaTnKa 1 KOMIIBIOTEPHBIC HAYKH.

Conepxxanue pabouel mporpamMmbl COOTBETCTBYET YPOBHIO MOArOTOBIEHHOCTH
CTYACHTOB K H3YYEHMIO JAHHOH JUCLUIUIMHBL YCHeIHOCTh U3YUEHMs JUCLUMILUIMHBI
ofecrieunBaeTcs  NPEJIISCTBYIONICH — MOATOTOBKOM — CTY[JEHTOB 10  TakHM
AMCLMIIIMHAM, KaK MaTeMaTHYeCKHH anamms, anredpa, auddepeHLnanbHbie
ypaBHeHus, QOYHKIMOHAIBHEIH aHaIn3.

Knaccuyeckue MeTONBI YHCIEHHOTO aHAJIM3a, BBIYUCIUTEILHBIE METOMb]
anredpel, TNPUONHIKEHHBIE METOABI peIieHHs Au(QepeHIHanbHEIX  3a1ad |
UHTETPANbHbIX YPABHEHUH OTpa)keHbl B padouell mporpamMMe IOCTATOYHO MOJIHO.
CoBpeMeHHBIE JIOCTHXKEHMS B 00JNACTH UHCIEHHBIX METOJOB peIleHHs 3ajad
anreOpel, 1uGQPepeHIanbHbIX 1 MHTETPAIbHEIX ypaBHeHHU TakKe TPe/CTABICHB B
pabodeit nporpamme: QR-aIropUTM, METOABI PErYISAPHU3AIMH TIOX0 00YCIOBIEHHEIX
CHCTEM, BapHALMOHHBIE W IIPOSKLMOHHBIE METOJbl PEIICHHSI KPaeBbIX 3ajad,
CHHI'YJIAPHBIE HHTEePaTbHBIE YPaBHEHHS.

IIpakTuueckie 3aHATHA 10  PELEH3HPYEMON JIUCIUMIITMHE CTUMYJIHPYIOT
AKTHBHYIO ~CAMOCTOSITC/IBHYIO pabOTy CTYIEHTOB: U3yYeHHE TeOpeTHYecKoro
MaTepuajta 1O KOHCIEKTaM JIEKIWH M [0 OCHOBHBIM HCTOYHMKAM JIMTEPATYph,
paspaboTka anropuT™Ma IpOrpaMMHON peanu3alii METO/@, OTJIa/lka IIPOrpaMME! Ha
KaKOM-JIM00 s3bIKE BHICOKOTO yPOBHsl, [I0A00P TECTOBLIX TPUMEPOB.

Pabouyas  nporpaMMa  HauelleHa ~ Ha  BCECTOPOHHIOID  HOLTOTOBKY
BBICOKOKBAJIM(PULIUPOBAHHBIX CHELHMAINCTOB, KaK B TEOPETHYECKOM, TaK U B H
[PUKNAHOM HaIpaBIeHWH.

YunTbIBask BBILIEU3I0MKEHHOE, CYMTAIO, YTO pabouas IporpamMma COOTBETCTRYET
FOCYZapCTBEHHBIM TPEOOBAHUAM K MUHUMYMY COIEP)KAHUS M YPOBHIO TOATOTOBKU
BBIITYCKHUKOB 0  HampaBjeHuro mnoAroroBku  02.03.01 Maremaruka u
KOMIIBIOTEPHbIC HAyKH (KBanu(pukauus «baKanaBp») U MOKET ObITh PeKOMEHI0BAHA
JUIS BBICILIUX YYeOHBIX 3aBeIeHHH.

JIOKTOp 5KOHOMHUECKHX HayK,
KaHJM1aT TEXHHYECKUX HayK,
npodeccop Kaheapbl KOMIIBIOTE

TexXHOJIorui u cucreM KyoI'AY ¢ Jlynenko E.B.




PEIIEH3 N A

Ha pabouyio NporpaMMmy IUCHHUILIMHBEL «UHC/IEHHBIE METOZIEI» 110 HAIIPABJIEHUIO TOJTOTOBKH
02.03.01 MatemaruKa ¥ KOMIBIOTEpHbIC HaykH (KBaunuKaims «Gakanaspy), MOATOTOBICHHYIO
3aBEJYIOLIUM Icaq)e'zlpoﬁ BBIYHCITATENILHON MaTeMaTuki ¥ uHpopMatuku Ky6I'Y xanmammaTom
(pu3uKo-MaTeMaTHUECKHUX HAyK JonenTom ["atinenko C.B.

Pabouast mporpamMma JUCIHILTHHEL « YHCIICHHbIE METO/BI) COIEPIKHT:

1. Ilenu 1 324l OCBOCHHUS AUCUHILIMHEL,

2, Mecto auenmmmust B crpykrype OOIT BO;

3. TpeboBaHus K pe3yabTaTaM OCBOECHHUSI COCPIKAHMS JUCIUILIHHEL,

4, Cozepixanue U CTPYKTYPY JUCIUILIHHEL,

5. O6pazoBarejibHbIE TEXHOJIOTHH;

6. OLEHOUHBIE CPEACTBA JUIS TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH | ITPOMEKYTOUHOM
aTTeCTaluy,

7. MeTo/iuueckye PeKOMCH/ALMHA CTYIEHTAM U TIPEII0IaBaTeisM,

Hassanne wu comepxanue paGouedf npOrpamMMel JMCHHIUIHHEBI «UHCTEHHBIE METOMIbI
COOTBETCTBYCT y4eOHOMY IUIaHY 110 HampaBieHHIo moxrotoskun 02.03.01 Maremarnka u
KOMIIBIOTEPHBIE HAYKH.

Copepxanne pabouei IporpaMMbl COOTBETCTBYET YPOBHIO I10TOTOBIEHHOCTH CTYIEHTOB K
U3YYEHHIO JAHHOW JUCUMIUIMHBL — YCIEMHOCTh HM3YYCHHs JHCLHAILIHHBI OOECIICUHBACTCS
TPE/UIECTBYIOWEH ITOArOTOBKOH CTYJIEHTOB 10 TAKUM JUCLMIUIAHAM, KAK MaTeMaTHUeCKHil
anayms, anrebpa, quddepennransuble ypasHeRns, GYHKIUOHATLHLIN aHaTH3,

Kitacciueckume MeTOBI ~BBIYMCITUTENBEHON MATEMATHKM, YHCICHHBIC METOJbl  anredpsl,
METOJIBI TIPHOJIMIKEHHOTO  pelIeHHs Au(QepeHuaNbHbIX | 3884 ¥ MHTErPAIbHBIX ypaBHEHMIT
OTPaXCHBl B paGouedl mporpamMme 10cTaTO4HO MONHO. COBPEMEHHBIE JOCTIDKEHHS B O6JIACTH
AMCJICHHBIX METO/IOB PCIUEHHUS 3a/1a4 anreOpsl, AU GepeHnaibHbIX 1 HHTErPANbHEIX ypaBHEHUH
Taloke Mpe/CTaBlensl B pabodelt mporpamme: QR-alroput™, MeTOzb! PEryJspu3aliy INI0X0
00yCIIOBNIEHHEIX CHCTEM, BapHaIlHOHHBIE U [IPOCKLIMOHHEIE METOJBI PEIUCHHUs KPAEBLIX 3ajad,
CHHTYJISIPHBIC HHTErPabHbIC ypaBHEHHSI,

JlaGopatopuple 3aHATHS 10  peneH3HpYeMON AUCIHTIIHHE CTUMYJIMPYIOT ~aKTHBHYIO
CaMOCTOATENBHYIO PaboTy CTYNEHTOB: H3ydeHHE TEOPETHYECKOTO MaTepuaga IO KOHCIEKTam
JIGKUMH ¥ [0 OCHOBHBIM HCTOUHHKAM JIHTEPATYpHI, paspaboTka AJITOPUTMa [IPOTPaAMMHOI
PCAM3ALNA  METONA, OTJIajKa MPOTPaMMBI Ha f3BIKE BBICOKOIO YPOBHS, MOAGOP TECTOBBIX
IIPUMEPOB.

Paboyast mporpamma Haenena Ha BcecTOPOHHIOO MOJI'OTOBKY BBICOKOKBaIH()UIIHPOBAHHEIX
CIICLHATIICTOB, KaK B TCOPETHYECKOM, TaK ¥ B 1 PUKIIALHOM HAIPABICHHH.

YUHTBIBAS  BBIICH3MOKEHHOE, CUHTAIO, YTO paouas mporpamMmma  COOTBETCTBYET
TOCY/apCTBEHHBIM TPEGOBAHUAM K MUHHMYMY COAEPKAHHS M YPOBHIO MOJCOTORKH BBIITYCKHUKOB
10 HanpaBieHuIo noarotoskn 02.03.01 MaremaTnka H KOMIBIOTEpHBIE Hayku (KBaJIH(pUKAIIHSI
«baxanasp») ¥ MOXKET GBITH PEKOMEH/0BAHA ISl BBICLIHX y4eOHBIX 3aBe/ICHHUI,

Okenepr npodeccop xadeaps
MPUKIAAHON MaTeMaTHKU
Ky6anckoro rocy1apcTBeHHOr0

YHUBEPCHTETA KAH(MIaT fios
(pusnxo-MaTemarTHueckux Hayk /7; S )
JIOIIEHT Kapmaszun B.H.



