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KA®EJIPA HH(pOpMaTUKHU

PacnpeneieHue 4acoB JUCHHUILIMHBI 10 ceMeCTPaM / KypcaM

Cemectp
(<Kypc>.<Cemectp Ha 8(4.2)
Kypee>) Hroro
Henenp 112/6
Bun zanaruii v | PO | VI PIT

Jlexuu 32 132 |32 (32
JlaboparopHbie 44 |44 |44 (44
Hroro ayn. 76 |76 |76 |76
KonraktHas padbora 76 |76 |76 |76
Cam. pabora 68 |68 |68 |68
Yacsl Ha KOHTPOJIb 36 (36 |36 (36
Hroro 180 | 180 | 180 | 180
OCHOBAHUE

Y4eOHBIN TUTaH yTBEepKIeH YIEHBIM coBeTOM By3a oT 03.03.2026, mpoTokon Ne 9.
[Iporpammy cocraBui(u): A-p TexH. HayK, [Ipod., Pomm SkoB EBceeBnd

3aB. kadenpoii: Pomm 4. E.



1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | opmupoBaHue 3HAHWII METOJOB BBIYMUCICHHHM, NPHUMEHSEMBIX B OCHOBHBIX JUCHMIUIMHAX M pas3jeiax BbICIICH
MaTe€MaTHKH;

1.2 | dopMupoBaHHe 3HaHWN U HABBIKOB IIPUMCHEHHS METOIOB BBIYMCIUTETBHOW MaTeMaTWKU B OOJACTH BBICIICH anreOpsl,
MaTeMaTHYecKOro aHanu3a, OOBIKHOBEHHBIX AnMGGEpeHIUATbHBIX ypaBHEHUH, ypaBHEHUIl B YaCTHBIX IPOU3BOIHBIX,
HHTErpo-IH( HepeHIINATFHBIX yPaBHEHUH, MaTeMaTHIEeCKOTO W YHCIEHHOTO MOJICITNPOBAHNS, TEOPUH BEPOSITHOCTEH;

1.3 |ocBOeHHE METOIOB W TMOJIOKEHWH BBIYMCIUTENLHOM MareMaTWKW, aKTYalbHBIX U1l TIOHUMaHHS — apXUTEKTYpbI
KOMIIBIOTEpA, KOMITHIOTEpPH3AllMA HAyYHBIX HCCIeOBaHUH W cdepbl 00pa3oBaHUs, MpUMEHEHHUS WH()OPMAIMOHHBIX
TEXHOJIOTHI;

1.4 |ocBOGHHME METOAOB M TIOJOXKEHHH BBIYMCIUTEIHHOM MAaTeMaTHKH JJIsl CaMOCTOSITEIBHOTO MPHMEHEHHs B 00JacTu
IIOCTPOEHMsI IPUKIJIANHBIX IPOrpaMM, BBIINOJHEHMsI YHMCIEHHOTO MOJEIMPOBAHUS E€CTECTBEHHOHAYYHBIX IIPOLECCOB, IS
MPaBUJILHOTO  TIOHUMAaHUSl BBIYMCIUTEILHBIX OCHOB AapXUTEKTYPbhl COBPEMEHHBIX KOMIIBIOTEPOB, BO3MOXKHOCTEH U
TEeHJCHIINHA UX Pa3BUTHSI.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHTAIIJINHBI

OIIK-8: CnocoOeH ocyleCTBISTh MeAarorn4ecKyo AeITeNbHOCTh Ha OCHOBE CIEIUATBHBIX HayYHbIX 3HAHUM

OIIK- Braneet ocHOBaMH CTIeIIMATIBHBIX HAYYHBIX 3HAHUI B chepe MpodecCHOHATBHOI AeITeTbHOCTH

8.1:

OIIK- OcyIecTBIsSeT NeJarorTHYecKyo eITeIbHOCTh Ha OCHOBE UCIIONB30BaHUs CIIEHUATbHBIX HAyYHbIX 3HAHUN U

8.2: MPaKTHYECKUX YMEHHUH B TIPO(ECCHOHATEHOH NeITeTbHOCTH

VK-1: CriocobeH oCyIIecTBISATh IOUCK, KPUTHYECKH aHATIN3 U CHHTE3 MH(POPMAIIUH, TPUMEHITh CUCTEMHBIH ITOIXO0.T IS

peueHus NoCTaBJICHHBIX 3a1a4

VK-1.1:  JleMoHCTpHpyeT 3HaHHE 0COOEHHOCTEH CUCTEMHOTO U KPUTHUECKOTO MBIIIJICHUSI 1 TOTOBHOCTH K HEMY

VYK-1.2: IIpumenset porumueckue GopMsl U IPOIEAYPEI, CIOCOOCH K pedIEKCHH IO TOBOAY COOCTBEHHOM U Ty KOU
MBICIIUTENEHOH ASSATENLHOCTH

VYK-1.3: AHanu3upyer UCTOYHHK HH(POPMAIMU C TOYKU 3PEHHSI BPEMEHHBIX U TPOCTPAHCTBEHHBIX YCIIOBHI €0 BOSHUKHOBCHHUS

VK-1.4: Ananuzupyer paHee CIOXKHUBIIHECS B HaAyKe OLIEHKH HH(OpMAUN

VYK-1.5: Comocrapnser pa3Hble HCTOYHHKH HHPOPMAIIUHU C LENbIO BBISIBICHUS WX IPOTUBOPEUNH U IOMCKA JOCTOBEPHBIX
CYKIEHUMN

VYK-1.6: AprymeHTHpOBaHHO (POPMHPYET COOCTBEHHOE CYXKCHUE U OILICHKY MH()OPMAIIUH, IPHHAMAET 0OOCHOBaHHOE PEIICHUE

VYK-1.7:  Omnpenenser npakTUYECKUE MOCIEACTBHS MPEIIOKEHHOTO PELICHHUS 3aJa4H

B pe3yabTaTe 0OCBOCHHMS AUCHUILNIMHBI 00YYaI0IUICS J0JKEH:

3HaTh:

0COOCHHOCTEH CHCTEMHOTO ¥ KPUTHYECKOTO MBIIUICHHS; YHCICHHBIE METONBI BEICIICH anreOphl, BKIIOYas TIpsIMBIE U
UTEPAlMOHHBIE METOABI PEHICHUs CHCTEM JHMHEWHBIX alreOpaldecKWX YpaBHEHMH, pEIICHHE YpPaBHCHMI BBICIIUX CTEIEHEH,
peleHre NoIHOM MpobaeMbl COOCTBEHHBIX 3HAYeHUH (cooTHeceHo ¢ nHauKaropoM YK-1.1)

OCHOBBI CNICIMAIBHBIX HAay4YHBIX 3HaHWH B cepe NPodecCHOHATHHON NEeSATENbHOCTH; YHCICHHBIE METOIbl MareMaTrHYecKOro
aHaTM3a, BKJIIOYAs WHTEPHONMpPOBaHWE (YHKIWHA, UYHCICHHOEC WHTETPHUPOBaHWE W IU((PEpeHIMPOBAHUE, METOABI ITOHMCKa
SKCTPEMYMOB M UHCIEHHON ONTHMH3AUM, pelIeHHe (QYHKIMOHATBHBIX ypPaBHEHUH; METOJAbl IMPUOIIKEHHOTO peIleHUS
OOBIKHOBEHHBIX AU(P(PEPEeHINATBHBIX YPaBHEHUH M ypPaBHCHWH B YaCTHBIX IPOM3BOJHBIX; YHMCIICHHBIC METOJIbI MOJCIMPOBAHUS U
TEOpHH BeposiTHOCTEH (cooTHeceHO ¢ mHAMKaropoM OITK-8.1)

YmerTn:

NPUMEHATh M NPOTPaMMHPOBATh YHCICHHBIC METOABI PEUICHWs 3aiad BbICIICH aireOpsl ¢ MOMOIIBIO MPSIMBIX M HTEPAMOHHBIX
METOJIOB, MPOTPaMMHO HAaxOJWTh HPUOIKEHHBIE PEUICHHS YPAaBHEHWH BBICIINX CTENCHEH M TOJHOH MHpOoOJIeMbI COOCTBEHHBIX
3HaueHnit (cootHeceHo ¢ naaukaropom YK-1.2, YK-1.3, YK-1.5, YK-1.6)

OCYILECTBIISTh IEarOTHUECKyI0 JCSATENIbHOCTh Ha OCHOBE HCIIOJIB30BAaHHS CHELHUAIbHBIX HAayYHBIX 3HAHWH M NPAaKTUYECKUX
YMEHHH B MpPO(ECCHOHATBHON EeSATENFHOCTH; NPHUMEHATH W IPOTPaMMHPOBATh YHCICHHBIE METONBI MaTeMaTHYecKOTO aHaJIH3a,
BKJTIOYAIONINEC  ANIIPOKCHMAIMI0 (DYHKIWH, NPHONIDKCHHBIE KBajgparypHble (GOopMyiasl U Iu(p(epeHIpOBaHNe, BBIYHUCICHHE
9KCTPEMYMOB M YHCJICHHYIO ONTHMM3ALMIO, pelleHHe (YHKIMOHAIBHBIX YPaBHEHWH; NPUMEHSATh M IPOIPaMMHPOBATh METOJbI
HPHOIIKEHHOTO PEIICHNS! OOBIKHOBEHHBIX IH(D(EpEHINATPHEIX YpaBHEHHH M YPaBHEHMH B YacTHBIX INPOMU3BOAHBIX; UHCIICHHBIC
METOJIBI MOJICITHPOBAHUS U TEOPHHU BEPOSTHOCTEH (cooTHeceHO ¢ mHaukaropom OITK-8.2)

Bnangern:

HaBBIKM apTyMEHTHPOBAaHHO (OPMHPOBATH COOCTBEHHOE CYXKIEHHWE W OLECHKY HH(OpPMAIWH, NPHHUMATh OOOCHOBAHHOE pEIICHHE;
NPUMEHEHHS METOAOB YHCJICHHOTO AHAIW3a ¥ BBIYNCIUTENBHOM JIMHEHHON aireOpbl; METOMOB YHCICHHOTO —DEIICHHS
nuddepeHInaTbHBIX YpaBHEHUH (cooTHeceHo ¢ nHaukaropoM YK-1.6, YK-1.7)

HaBbIKH IIPUMCHEHUS CIEHHUATBHBIX Hay4YHBIX 3HaHUH B cepe NMpodecCHOHATBHON AESATENLHOCTH; NPUMEHEHUS! METOJOB OLCHKH
MOTPEIIHOCTH, TPYAOEMKOCTH H BPEMEHHON CIIOXKHOCTH BBIYHCIUTENBHBIX AITOPUTMOB (cooTHeceHo ¢ nHaukaropoM OIIK-8.1)




3. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI

Paznen 1. UncjaeHHbIE METOABI MATEMATHYECKOI0 AHAJIN3A

HaumeHoBanue TE€MbI, KpPaTKO€e COAepPKaHue

Bup 3ansitus /
padotsl / popma ITA

Cemectp /
Kypc

KoauuecTBo
4acoB

Komnerenuun

1.1

BBoanbie monsTus. Knaccugukaius mnorpemHocTedl  NpHOIMIKESHHBIX
BBIYKCIICHUH. HTepronsmus.

ITnan:

1. IlorpemHocTs
TIOTPELTHOCTEH.
2. TlocraHoBka 3amayd  HMHTEPIOIUPOBaHUS. VIHTEpHONALUMOHHBIE
nosimHoMb! Jlarpanxka u HetoroHa. OcTaroyHble YWISHbl MHTEPIIOJISILIUH.

OpUOJIIDKEHHBIX  BblunMcieHui.  Knaccudukanus

JIeKIIMOHHBIE 3aHATHS

VK-1
OIIK-8
VK-1.1
VK-1.2
VK-1.3
YK-1.4
VK-1.5
VK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2

1.2

[TorpemuocTs MIPUOIKEHHBIX BBIYHCIICHHUH. Kraccuduxaumst
norpemHocTell. Pasmuune Mexmy MaTeMaTH4ecKUMH NPHOIMKEHHAMU U
UX KOMITBIOTEpHOH peanu3aiuei.

JlaGoparopHble
3aHSATHSA

VK-1
OIIK-8
VK-1.1
YK-1.2
VK-1.3
VK-1.4
YK-1.5
YK-1.6
VYK-1.7

OIIK-8.1
OIIK-8.2

1.3

WuTtepnonsauuonusli  noauHoM  Jlarpamka. OcTarouHblii  4ieH
uHTEpronsuuy. VIHTeprnonsunoHHble MmoauHOMBI HproTOHa C oreHkon
0CTaTOYHBIX WieHOB. [IpuMepsl MporpaMMHON peanTu3aliiy.

Jlaboparopabie
3aHATUS

VK-1
OIIK-8
VK-1.1
VK-1.2
VK-1.3
YK-1.4
VK-1.5
VK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2

1.4

UYucnaeHHble METO/Abl MAaTeMaTHuecKOro aHAIN3a, AITOPUTMU3ALMS U
COCTAaBJICHUE NIPUKIATHBIX IPOTPAMM.

Inan:

1. IIpuGnikeHHOE BBIYMCICHHE MHTErPaIoB W NPOM3BOAHBIX. DOpMyYJIbI
IPSIMOYTOJIBHUKOB, Tparenuii u mapabdon (popmyna CumicoHa).

2. Metoz XOpa U KacareNbHbIX peiieHus QyHKIHOHATFHBIX YPAaBHCHHIA.

3. AnropuTmuzanus M IIpOrpaMMHas pealu3allis YHCICHHBIX METOJ0B
MaTeMaTH4ecKoro aHanu3a.

JIeKIIMOHHBIE 3aHATHS

VK-1
OIIK-8
VK-1.1
YK-1.2
VK-1.3
VK-1.4
YK-1.5
YK-1.6
VYK-1.7

OIIK-8.1
OIIK-8.2

1.5

TIpubnmwkenHoe BBIYHCIICHHUE HHTETPAIOB o (hopmynam
MPSIMOYTOJIBHUKOB, Tparnenuii u mapaboin. CpaBHEHHE HOTPEIIHOCTEH.
IToxxox Herorona-Koteca. [Iporpammesie peann3amum.

JlaboparopHble
3aHATHS

VK-1
OIIK-8
VK-1.1
VK-1.2
VK-1.3
YK-1.4
VYK-1.5
VK-1.6
VYK-1.7

OIIK-8.1
OIIK-8.2

1.6

[pubmmwkennoe auddepeHrpoBanne. MeToabl XOpJ ¥ KacaTeIbHbIX
MPUONVIKEHHOTO ~ PEIICHUs  TPAHCUEHASHTHBIX UM alreOpanyecKux
ypaBHeHu. [Iporpammuas peanusarus merona Herorona.

CamocTosTenbHast
pabora

18

YK-1
OIIK-8
VK-1.1
YK-1.2
VK-1.3
VK-1.4
VK-1.5
YK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2




Paznesn 2. MeToabl NpUOINKEHHOT0 pelieHnsi 00bIKHOBEHHBIX T depeHnuaababix ypasuenuii (O1Y)

HaumeHoBaHnmne TE€MbI, KPaTKO€ COAepKaHue

Bua 3ansitus /
padotsl / popma ITA

Cemectp /
Kype

KosuyecTBo
4acoB

KoMmnerenuun

2.1

AHaTMTHYECKHE ¥ Pa3HOCTHBIE METOABI MPUOJIMKEHHOTO —pEIIeHHs
3amaun  Komm s OOBIKHOBEHHBIX U QEpeHIHATbHBIX YPaBHEHUI.
Meropns! [Tukapa, Oitnepa, Jitnepa-Komu, Pynre-KyTTsI.

IInan:

1. Merton ITukapa nmocienoBarenbHbix npubmmxennii pemenns OY.

2. Metogn Diinepa pazHoctHoro pemenust O/1Y 1 oLeHKH NOrpenHoCTH.

3. Meron Diinepa-Komm pasnoctHoro pemenust OY. Meronsr Pynre-
KyTTbI 4eTBEPTOrO U BBICIINX HOPSIIKOB.

JIeKIMOHHBIE 3aHATHS

VK-1
OIIK-8
YK-1.1
VYK-1.2
VK-1.3
VK-1.4
YK-1.5
VYK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2

22

Meron Ilukapa mnocnenoBaresibHBIX HPUONIIDKEHUH pEIIeHUs 3a1aqyu
Komm nns OAY. Teopema Ilukapa. YciaoBus paBHOMEPHOH CXOOUMOCTH
1 OLIEHKH CKOPOCTH CXOAUMOCTH. [IprMeps! mpuMeHeHHs.

JlaboparopHsie
3aHATHS

VK-1
OIIK-8
VK-1.1
VK-1.2
VK-1.3
VK-1.4
VK-1.5
VK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2

2.3

Meton Diinepa pazHocTHOro pemrenus 3anadn Komm mrs OJ1Y. Ouenka
MOTPEeNIHOCTH Ha mare Metoxa. Cxomumocts. OlieHKa MOTPEHIHOCTH Ha
MpoMeXyTKe peruenus. [[porpaMmMupoBanue Metoza Jitnepa.

JlaGoparopHble
3QHSITHS

VK-1
OIIK-8
YK-1.1
YK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2

24

Metonst Pynre-KyTTel deTBepToro m BeIcHIMX HOpPsiAKOB. IlorpemHocts
Ha Lare.

JlaboparopHsie
3aHATHA

VK-1
OIIK-8
VK-1.1
VK-1.2
YK-1.3
VYK-1.4
VK-1.5
VK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2

2.5

PazHOCTHO-aHATUTHYECKHE MCTO/BI. CpaBHI/ITeJ'ILHLIG
HpOl‘paMMHOfI peatu3any U3BECTHBIX Pa3HOCTHBIX METOL0B.

IIpUMeEpBI

CamocTosTenbHast
pabota

18

VK-1
OIIK-8
YK-1.1
YK-1.2
VK-1.3
VK-1.4
YK-1.5
YK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2

Pa3nen 3. BoluncianTeabHble METOABI JTHHEHHOI ajaredopbl. CucTeMbI JIMHEHHBIX aJire

opaunveckux ypasHenmii (CJIAY)

Ne HaumeHoBaHHe TeMbl, KPaTKOe COAepKaHHe Bup sansrun / Cemectp /| Koauuectso Komnerenuuu
pa6otsl / popma ITA Kype 4acoB

IIpsimble 1 uTepaunonnsie Meroasl. Meron "aycca pemenus CJIAY. YK-1
Hopwmsb! marpuiel 1 BekTOpa. Marpu4HbIe ITOCIIEIOBATEIBHOCTH U PSIBL. OIIK-8
Merton npocToii ureparun. Mtepaimonssiii Mmetoa 3eraens. VK-1.1
ITnan: YK-1.2

3.1 |1. Merog Taycca pemennss CJIAY. Hopmbl Marpunbel U BekTopa. | JIGKIIMOHHBIE 3aHATHS 8 6 YK-1.3
MarpudHsle OCIeA0BATEIBHOCTH U PSIIBI. VK-14
2. Meroz npoctoit utepariu SIko0u 1 oOpaleHne MaTpuibl. YK-1.5
3. Metop 3eiinens. CBs3b C METOJIOM MPOCTOM UTEPALIMH. VK-1.6
4. Ciyyaif TpeyroabHO# Marpuibl. YK-1.7




OIIK-8.1
OIIK-8.2

32

Meron T'aycca pemennss CJIAY. Ilporpammuas peanusanus. Hopmsl
MaTpunbsl U BeKTOpa. MarpuuHele IOCIEIOBAaTEIbHOCTH U PSIBL
IToaroroska CJIAY k npuMEHEHHIO UTEPALIMOHHBIX METOJIOB.

JlaGoparopHble
3aHSATHS

VK-1
OIIK-8
VK-1.1
YK-1.2
VK-1.3
VK-1.4
YK-1.5
YK-1.6
VYK-1.7

OIIK-8.1
OIIK-8.2

33

Meton mpocroit  utepauun. [lapamnenbHele  BHIOM3MEHEHHUS €
MpUMEHEHHEM K oOpamieHnio Marpunbl. Ilepexox uTepanmoHHOTO
METO/Ia B IPSAMOIT METO/I B ClIy4ae TPEYroJIbHOI MaTpuIIbl.

Jlaboparopabie
3aHATUS

VK-1
OIIK-8
VK-1.1
VK-1.2
VK-1.3
YK-1.4
VK-1.5
VK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2

3.4

Meron 3eiinens. Cps3b ¢ MeTonoM mpoctoil utepaunuu. IlapannenbHbie
Bugom3MmeHeHus. Cirydail TpeyronbHOH Marpuisl. [IporpamMupoBanue
UTEPalHOHHBIX METOJIOB M UX BUJON3MEHEHUH.

CamocTosTenbHast
pabora

18

VK-1
OIIK-8
VK-1.1
YK-1.2
VK-1.3
VK-1.4
VK-1.5
YK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2

Paznes 4. BoruucianrebHble MeTOAbI JIMHEHOI ajareopsl. [loanas npodiaema

COOCTBEHHDBIX 3HAYECHUI

HaumeHoBaHMe TeMBI, KpaTKoe coaepkanue

Bup 3ansitus /
pa6ots1 / popma ITA

Cemectp /
Kypc

KoauuecTBo
4acoB

Komnerenuun

4.1

CobcTBeHHBIE 3HAYEHUS MaTpHLbL. Bexosoe ypaBHEHHE.
Xapaktepuctryecknii  MHorowieH. Metox  Jlesepee.  ToxmecTBo
I'amunbrona-Kenu.

[nan:

1. ITocraHOBKA MONHOI POOIEMBI COOCTBEHHBIX 3HAYEHUH.

2. Meron JleBepne pa3BepThIBAHUS ko3 durreHToB
XapaKkTepHCTUYECKOTO MHOTOICHA.

3. Toxpnectso "ammibrona-Kenu. O6parenne Marpuisl.

4. ITapaienbHas cxema Metona Jleepbe u pemenus CJIAY.

JIeKIIMOHHBIE 3aHATHS

VK-1
OIIK-8
VK-1.1
VK-1.2
VK-1.3
VYK-1.4
VK-1.5
VK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2

4.2

CoOcTBEeHHBIC 3HAUCHHUS MAaTpUIBL. XapaKTepHCTHYECKOEe YpaBHEHHE W
XapakTepuCcTHYeCKuii MHOrowieH. CBs3b K03(p(UINMEHTOB ¢ MUHOpaMH H
OIPE/EIIUTENIEM MATPULIBL.

JlaboparopHble
3QHSITHS

VK-1
OIIK-8
YK-1.1
YK-1.2
VK-1.3
VK-1.4
YK-1.5
YK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2

43

VYpasuenus: HbloroHa a1 cUMMeETpHYeCKMX (YHKUMH. YHHUBEpCaIbHBIH
Mmeton JleBephe pa3sBepTHIBaHUSA KOI(D(UIMEHTOB XapaKTEPUCTHICCKOTO
mHorowrieHa. [IporpammupoBanue Metona JleBepbe.

JlaboparopHsie
3QHSTHS

VK-1
OIIK-8
VK-1.1
VK-1.2
VK-1.3
YK-1.4
VK-1.5
VK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2

4.4

ToxnectBo 'amunbrona-Kenu. YauBepcanbHOe 00palieHne MaTpHIlbL.

JlaGoparopHble
3aHSATHS

VK-1
OIIK-8




VK-1.1
VK-1.2
VK-1.3
YK-1.4
VK-1.5
VK-1.6
VYK-1.7
OIIK-8.1
OIIK-8.2

4.5

IapannensHas  cxema

Kcanku.

IMporpamMmuas  uaeHTUUKALMS

COOCTBEHHBIX YHCEIT Marpulbl Ha OCHOBE yCTOﬁ‘{HBOﬁ COPTHUPOBKH.

CamocTosiTenbHast
pabora

14

VK-1
OIIK-8
VK-1.1
YK-1.2
VYK-1.3
VK-1.4
VK-1.5
YK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2

Paznea 5. O030p npujio:keHN i YMCAEHHBIX METOI0B

HaumeHoBaHnue TE€MbI, KpPaTKOe COAepPKaHue

Bup 3ansitus / Cemectp /
pa6ots1 / popma ITA Kypc

KoauuecTBo

qyacoB

Komnerenuun

5.1

0030p NpHUIOKEHUH YHUCICHHBIX METO/IOB

IInan:

1. UncrieHHBIE METOBI PELICHNUS yPAaBHEHUH B YaCTHBIX IIPON3BO/IHBIX.
2. YucneHHble METO/IbI HHTETPO-An(EePeHIINATEHBIX YPABHCHHUIA.
3. YucneHHoe pelleHne 3a1a4 TEOPHH BEPOSITHOCTEH.

JleKIMOHHBIE 3aHATHS 8

VK-1
OIIK-8
VK-1.1
VK-1.2
VK-1.3
YK-1.4
VK-1.5
VK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2

52

PazHoCTHBIE METOBI penieHus ypaBHCHHP’I B YaCTHBIX IIPOU3BOJAHBIX

IIEPBOI'0, BTOPOI0 1 BLICHINX ITOPSAAKOB.

JlaGoparopHble
3QHSITHS

VK-1
OIIK-8
YK-1.1
YK-1.2
VK-1.3
VK-1.4
YK-1.5
YK-1.6
VYK-1.7

OIIK-8.1
OIIK-8.2

5.3

TlonroroBka k HpOMe)KyTO‘IHOﬁ arreCTauuu

DK3aMeH 8

36

VK-1
OIIK-8
VK-1.1
VK-1.2
VK-1.3
YK-1.4
VK-1.5
VK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2

4. POHJ1 OHEHOYHBIX CPEJICTB

CrpykTypa W conepkaHHe (OHIA OIICHOYHBIX CpPEACTB JUIS TMPOBEACHUS TEKYIIETO KOHTPOJII M MPOMEKYTOYHOW aTTecTaluu
npencrasieHsl B [Ipunoxennu 1 k pabodeit mporpaMmme TUCIIUTUIAHBL.

5. YAEBHO-METOJHUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

5.1. YueOHble, HAYUHbIE U METOANYECKHE H3TAHUS

ABTOpBHI,
COCTaBHUTEIH

3arnaBue

H3parenscTBO, TOI

Bubnmoreka /
KonnuectBo




ABTODHI, Bubmmotexa /

3arnaBue WznarenscTBo, roa
COCTaBUTEIN Konnuectso
1 Ouxrenronsi . M., Kypc muddepeHImaisHoro 1 HHTErpaTbHOTO Mocksa: @usmariaur, 2002 | http://biblioclub.ru/index
Onopunckuii A. A. MCUHCIICHU: y4eOHOoe mocodue .php?
page=book&id=83196
2 Tant™axep . P. Teopus marpuil: yue6HOe ocobue MockBa: @u3mariut, 2010 | http://biblioclub.ru/index
.php?
page=book&id=83224
3 bepesun 1. C., MeTonbl BEIYHCTCHHUI Mocksa: I'ocygapcteennoe | hitp://biblioclub.ru/index
Kunxos H. II. U3/1aTeNbCTBO (PUSHKO- .php?
MaTeMaTH4ecKoit page=booké&id=456944
Mreparypsl, 1962
4 Barep, B.T. YucneHHble METOABL: yiaebHoe mocodue Cankt-ITerepOypr: Cankr- | http://www.iprbookshop.
[eTepOyprekuit ru/78584.html
TOCyIapCTBEHHBIN
apXUTEKTYpPHO-
CTPOUTENBHBIN
yHauBepcutet, ObC ACB,
2017
5.1. YueOHble, HAYyUHbIE U MeTOANMYECKHE U3TaHUSA
ABTODBI, bubnmoreka /
3arnasue UsnarenscTBO, TO
COCTaBUTEIHN Konmnuaectso
1 Hemunosuu b. I1., UncneHHbIe METO/IBI AHATH32: TPUOTIIKEHNE Mocksa: ['naBHas http://biblioclub.ru/index
Mapon U. A., ¢dyskuunit, nddhepeHnaTbHbIE U HHTETPATEHBIS penakius Gu3nKo- .php?
ysamosa 2. 3., YpaBHEHUS MAaTeMaTn4ecKOM page=book&id=456948
Hemunosud b. I1. ureparypsl, 1967
2 Kamurkun H. H., YucneHHbIe METOIBI Mocksa: Hayxka, 1978 http://biblioclub.ru/index
Camapckuii A. A. .php?

page=book&id=456957

5.1. YueGHble, HAYYHbIE U METOTUYECKHE U3TAHUS

ABTODHI, Bubmmotexa /
3arnaBue WsparenscTBO, rox
COCTaBUTEIN Konunuectso
1 Pomwm, SIxoB EBceeBny, |IIpumeHeHHe COPTHPOBKU AT IOUCKA HyJel U Taraunpor: U3a-Bo 14 k3.
TromnusikoBa, 1. A. 0coOeHHOCTEH QYHKINI ¢ TPUITOKESHUEM K Taraspor. Toc. e/ UH-Ta,
UICHTH(UKALMY TUIOCKUX N300pKEeHUI: yueO. 2009

mocoOue A CTy[. BBICII. y4el. 3aBeeHUi,
oOyyaromuxcs 1o crern." Maremaruka u

nHpOpMaruka"
2 Pomwm 4. E., BynanoB | Yucnennsie metopl. TecTsl: yuel. mocodue s Taraapor: U3a-Bo 3 3K3.
C.T. CTYZ. BBICII. y4e0. 3aBeICHII, 00YJAFOIIUXCS 0 Taradpor. roc. mej. UH-Ta,
cnen. "Maremarnka u uH(popmaruka" 2009
3 Pomm, SIxoB EBceeBuu, | MuHUMU3aLMst BpeMEHHOM CII0KHOCTH Taranpor: U3a-Bo 6 9K3.
Axcaiickas, JI. H. BBIYMCIICHUS (PyHKIMI Ha OCHOBE KyCOUHO- TaraHpor. roc. nej. MH-Ta,
MOJIMHOMUANIbHOW MHTEpHosIMK 1o HeloTony: 2011

y4eb. mocobue ISt CTYA. BBICII. yued. 3aBeIeHHI
o Kypcy "YucnenHsie MeToas1"

4 Pomwm, SIkoB EBceeBny, | KycouHO-mOMMHOMUHATBHBIE TPUOIKESHUS Taraupor: U3a-Bo 5 9K3.
JoxanyHn, [, A. (dhyHKUMH U pemeHnid U PepeHInATBHBIX Taranpor. roc. nex. MH-Ta
YpaBHEHHH B IPUMEHECHUM K MOJEIIIM uM. A. I1. YUexosa, 2013

HNEPUOUYECKUX PeaKLuil

5.2. IIpodeccnonanbHble 6a3bl JAHHBIX U HHGOPMALVOHHBIE CIIPABOYHBIE CHCTEMbI

Hayunas sanextponHas 6ubanoreka https://www.elibrary.ru
YuuBepcurerckas oubanoreka onmaita https://biblioclub.ru
Hayunas snextponnas oubnmnoreka «KubdepJlennnka» https://cyberleninka.ru/

5.3. IlepeyeHb NPOrpaMMHOro odecredYeHust

OpenOffice
Maxima

5.4. ylleﬁHO-METOZ[H‘[eCKI/le MaTepuaJibl 1151 06y'{aloumxcs[ C OrpAaHUYC€HHBIMHA BO3MOKHOCTHMH 310POBbA

IIpu HeoOXOAMMOCTH IO 3aiBICHHIO OOYYAIOMEroCsl C OrPAaHHMYCHHBIMH BO3MOXHOCTSIMU 370pPOBbA yueOHO-METOAUUYECKHE
Marepualbl MpeIOCTABISIOTCS B (pOpMax, aganTHPOBAaHHBIX K OTPaHUUYCHHAM 3710pOBbsS M BocupusaTHs uHpopmarmu. s mmm c
HapyImIeHNSIMA 3peHHs: B (opMme aynuodaiina; B medaTHOH QopMme yBeTHMYeHHBIM ImIpupToM. s JTUI ¢ HapymICHWSIMH CIyXa: B
(opMe DIIEKTPOHHOTO NOKYMEHTa, B medarHod ¢Qopme. s U ¢ HapyMIEHUSMH OIOPHO-IBHUIATEIFHOTO ammapara: B (opme
JNIEKTPOHHOIO JOKYMEHTa; B IIeUaTHOH dopme.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUIIJINHBI

IMomemeHus Ui BceX BUIOB paboOT, MPEIyCMOTPEHHBIX yYEOHBIM IUIAHOM, YKOMIUICKTOBAHBI HEOOXOIMMOW CHENHaTN3UPOBAaHHON
y4eOHOI MeOeTbIO M TEXHUUECKUMH CPEICTBaMU O0YUICHUSI:

- CTOJIBI, CTYTIbS;

- MEPCOHATBHBIN KOMITBIOTEDP / HOYTOYK (TIepEeHOCHOH);

- TIPOEKTOP;

- 9KpaH / UHTepaKTUBHAS JTOCKa.

JlaboparopHble 3aHATUS TPOBOIATCS B KOMIBIOTEPHBIX Kilaccax, paboune MecTa B KOTOPHIX OO0OpYHOBaHBl HEOOXOJUMBIMH
JIMLECH3HOHHBIMA W/WIM  CBOOOJHO PpAacHpOCTpPaHSIEMBIMH IPOTPAMMHBIMH CPEICTBAaMH W BBIXOJOM B MHTepHer, w/mimm B
CHENUATN3UPOBAHHBIX JTA00PATOPHSIX, TPEYCMOTPEHHBIX 00pa30BaTeIbHOM MPOTPaMMOIA.

7. METOAUWYECKHUE YKA3AHUS 1JIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JUCIIUITJINHBI

Mertoaraeckne yKa3aHuUs 110 OCBOSHHIO IUCIMILUIMHEI IIPEACTaBIICHEI B [Ipunokernn 2 k pabodel mporpaMMe JUCIAIUIAHEL.




®OH/J ONEHOYHbLIX CPEIACTB

IIpunoxenue 1

1. Onucanue mnokasartejei M KpUTEPUEB OINCHUBaAHUA KOMHeTeHHI/Iﬁ Ha pa3sInYHbIX
ITAIlaX UX (l)OpMI/lpOBaHl/Iﬂ, OIINCaHMC IIKAJ ONCHUBAaHUSA

1.1 Tloka3aTenu U KpUTEPUU OLIEHUBAHUS KOMIIETEHIIHIA:

3VH, cocTaBisomue
KOMITETEHIIHIO

Iloka3zarenu oreHUBaHUS

Kpurepun oneHuBaHus

Cpencrsa
OLICHUBAHUS

VK-1: Crnocoben OCYHICCTBJIATH ITOUCK, KpI/ITI/I'-IeCKI/Iﬁ aHaJIu3 U CUHTEC3 I/IH(l)OpMaIII/II/I, MNPUMCHATH CUCTEMHBIN TTOAXO]T JJIs
peUICHUA IMMOCTAaBJICHHBIX 3a1a4

Buams:

0COOEHHOCTEH CUCTEMHOIO U
KPUTHUYIECKOTO MBIIILICHUS,
YHCJIEHHBIE METObI BEICIIIEH
anreOpsl, BKITFOYAs IPSIMBIC
U UTEPAIIOHHBIC METOTBI
PEIICHUS CUCTEM JIMHEHHBIX
aNreOpanyecKuX ypaBHEHHIA,
pelieHne ypaBHeHUI
BBICIIIMX CTCTICHEH, pEeIICHUE
MTOJTHOM TIPOOIIEMBI
COOCTBEHHBIX 3HAYECHUH

Ocy1mecTBIeHNE TTOUCKA U
cOOpa HeoOXOAUMOM
TUTEepaTyphl, U3y4eHUE
MEKITMOHHOTO MaTepHualla,
OCHOBHOM W JOIOJHUTEILHON
ITUTEepaTyphl, MOATOTOBKA
ITOKJTIa[1a, BEIITOJIHEHHE
MabopaTOPHBIX 3aJaHHM.
BBIMOIHSET TECTOBBIC
3aJaHus.

IlomHbIH, pa3BEPHYTHIA OTBET HA
MTOCTAaBIICHHEIH BOIIPOC; MIPAaBIIIEHBIE
MPUMEHEHUE MOJTyYeHHBIX 3HaHUI Ha
MPaKTHKE; TPAMOTHOE U JIOTUYECKH
CTpOHHOE M3JI0KCHNE MaTepHaia Ipu
OTBETE Ha BONPOC; MPABUIBHOE
oTpeieJIeHe OCHOBHBIX MOHATHH;
MCYEPITBIBAIOIINE OTBETHI HA YTOYHSIONIIE U
OTIOJTHATENBHEBIE BOTIPOCH
KommuecTBo (MpOLEHT) IpaBUIHHO
BEITIOTHEHHBIX TECTOBBIX 3aIaHUN

b —
DK3aMEHANOHHBIE
ounetsr (1-30), [ -
imoxstaz (1-12), JI3 -
nmabopaTopHbIe
3aganus (1-15), T3 -
TECTOBBIE 33 JaHUS
(3amanus 1-40)

Ymemn:

NPUMCHATH U
MpOrpaMMHpPOBAaTh
YHUCIIEHHBIE METOJIBI
peuieHus 3a7a4 BbICIIEH
anreOpsl C MOMOIIBIO
MPSIMBIX U UTEPALIHIOHHBIX
METOJI0B, IPOTPaMMHO
HaXoIuThb HpI/I6J'II/DKeHHI>Ie
pelLIeHNs ypaBHEHUI
BBICIINX CTENCHEN U MTOITHON
MPo0OJIEMBbI COOCTBEHHBIX
3HA4YCHUN

Pemaet nmpakTrdeckue
3agaHus 1Mo Ja0opaTOPHBIM
paboTam.

BEITIOTHSET TECTOBBIC
3agaHus

[TomHOTa ¥ IPAaBUIILHOCTH BEITIOHEHUS
MPAaKTHUECKOT0 JJa0OPaTOpHOTO 3aJaHHUs.
KosruecTBo (MPOLIEHT) PaBUIIBLHO
BEITIOTHEHHBIX TECTOBBIX 3aIaHUN

JI3 - mabGoparopHbie
3aganus (1-15), T3 -
TECTOBBIC 3aJaHUs
(3amanus 1-40)

Braoemw:

HaBBIKAMH
apryMEHTHPOBAHHO
(hopMupoBaTh COOCTBEHHOE
CYXXJICHUE U OLICHKY
nHGOPMAIUH, TPUHUMATh
000CHOBAaHHOE pEIICHNE,
MPUMEHEHHUS METOJI0B
YHCJIEHHOI'O aHAJIM3a U
BBIYMCIUTEIIBHON TUHEHHOMN
anreOpsl; METOIOB
YUCIICHHOTO PEIICHUS

TG hepeHITIATEHBIX
ypaBHEHUI

Pemaer npakruyeckue
3aaHus 1o 1abopaTOPHBIM
[paboTam.

IBBITTOTHSIET TECTOBBIE
BanaHus

[TomHOTa ¥ IPaBUILHOCTH BHITTOTHEHUS
MPAaKTHYECKOT0 Ja00paTOPHOTO 3a/IaHHI.
KonmaecTBo (IIPOLEHT) MPaBUIBHO
BBIITOJTHEHHBIX TECTOBBIX 3aJaHUH

JI3 - mabopaTopHbIe
3aganus (1-15), T3 -
TECTOBBIC 3aaHUs
(3amanus 1-40)




OIIK-8: CriocobeH ocylecTBIATh e1arornuecKylo AesTeIbHOCTh Ha OCHOBE CIIELMAIbHBIX HAyYHBIX 3HAHUN

3namo:

OCHOBEHI CITCIIAATBHBIX
HAYYHBIX 3HaHUI B cepe
podhecCHOHATLHOM

NS TeIbHOCTH; YUCIICHHbIC
METO/Ibl MAaTEMaTHYECKOTO
aHanm3a, BKIOYas
MHTEPIOIUPOBaHHE
(byHKUWH, 9uCIeHHOe
HMHTETPUPOBAHUE U

TG hepeHITUpOBaHHE,
METO/BI TOUCKA
AKCTPEMYMOB H YHCIICHHOM
ONTHMU3ALIUH, PELICHHE
(GYHKITMOHATBHBIX
ypaBHEHUIT; METOIBI
MPUOIMKEHHOTO PEIICHHUS
OOBIKHOBEHHBIX
muddepeHanbHbIX
YpPaBHCHUU U YpPaBHCHUU B
YACTHBIX POU3BO/IHBIX;
YHCIICHHBIE METOBI
MOJICTTUPOBAHUS U TCOPUH

Ocy1ecTBIeHNE TIOUCKA U
cOopa HE0OX0AUMOIA
MUTEpaTyphl, U3yYCHUE
MEeKIIMOHHOTO MaTepuana,
OCHOBHOM W JOIOJHUTEILHON
IMUTEpaTyphl, HOATOTOBKA
IMOKJIa/1a, BEITOTHEHUE
mabopaTOPHBIX 3aJaHHUM.
IBEITIONTHSET TECTOBBIC
3aJaHMs.

[TonHbIi, pa3BEPHYTHIA OTBET HA
[MOCTaBJICHHBIN BONPOC; MPABUIILHBIE
[pUMEHEHHUE MMOJyYeHHbIX 3HaHUH Ha
MPaKTUKE; TPAMOTHOE U JIOTHYECKH
CTpOHHOE M3II0KCHUE MaTepHaia Ipu
OTBETE Ha BOMPOC; MPaBUILHOE
oTIpeieNieHre OCHOBHBIX TOHSTHH;
MCUEPITBIBAIOIINE OTBETHI HA YTOYHSIONINE H
TOTIOJIHUTENIbHBIE BOTIPOCHI
KonuecTBo (MPOLEHT) MpaBUIIbHO
BEITTOJTHECHHBIX TECTOBBIX 3alaHUN

Ob —
PK3aMEHAIMOHHBIE
ounetst (1-30), [ -
imokazn (1-12), JI3 -
mabGopaTopHbIe
3aganus (1-15), T3 -
TECTOBbIEC 3aJaHUsI
(3amanus 1-40)

BEpPOSITHOCTEH

Ymemy: Pemaer npakTuyeckue [loyHOTa ¥ IPAaBUIILHOCTH BBIIIOJHEHHS JI3 - mabopaTopHble
OCYIIIECTBIIATh BagaHus 10 JabOpaTOPHBIM  [IPAKTHYECKOTO JJabopaTopHOro 3amanus.  Bamanus (1-15), T3 -
MeIarOTUYECKYI0 padoTam. KonndecTBo (IIpOLIEHT) NPABUIBHO TECTOBBIC 3aJJaHUs
JIeSITEJIbHOCTh Ha OCHOBE IBBITIONTHSET TECTOBBIE BBITIOJTHEHHBIX TECTOBBIX 3aaHUN (3amanus 1-40)
HCTIONB30BAHMUS 3amaHus

CHEeNHANBHBIX HAYIHBIX
3HAHUU U IPAKTUUECKUX
YMEHUH B
poheCcCHOHATEHOM
JeSITEIbHOCTH; IPUMEHSTH U
MIPOrPaMMHPOBATH
YHCICHHBIC METOBI
MaTeMaTHYECKOro aHaJK3a,
BKJTIOYAOIIINE
ANMPOKCUMAINNIO (DYHKIIHH,
MpUOTIKEHHbIE
KBaJpaTypHbIe GOPMYJIBI U
TG hepeHITUpOBaHHe,
BEIUUCIICHHE DKCTPEMYMOB U
YHUCICHHYIO ONTUMU3AIIMIO,
penieHne QyHKIMOHAIBHBIX
YpaBHEHUH; IPUMEHATH U
MPOTPaMMHPOBATH METO/IBI
MPUOTIKEHHOTO PELICHUS
0OBIKHOBEHHBIX

TG hepeHITIATEHBIX
YpaBHEHUH U ypaBHEHUH B
YaCTHBIX IPOU3BOJHBIX;
YHCICHHBIC METOBI
MOJICTTUPOBAHUS U TEOPUH
BEPOATHOCTEU

Braoems:

HaBBIKaMH [TPUMCHEHHUS
CHENHANBHBIX HAYIHBIX
3HaHUH B cepe
po(hecCHOHALHOM

Pemaer npakruyeckue
BasaHus 1o J1abopaTOPHBIM
paboram.

BbINOIHSIET TECTOBBIE

BaTaHus

[TosHOTa ¥ IPaBUIILHOCTH BBHITTOTHEHHS
MPaKTUIECKOTO TA00PaTOPHOTO 3aIaHHS.
KonuuecTBo (MpOLEHT) NpaBUIIbHO
BBITTOJTHECHHBIX TECTOBBIX 3alaHUN

JI3 - mabGopaTopHbie
3aganus (1-15), T3 -
TECTOBBIE 33 JaHUSI
(3amanus 1-40)

2




JEeSITeTbHOCTH; MPUMEHEHUS
METOJIOB OLICHKH
MIOTPELLIHOCTH,
TPYAOEMKOCTH U BpeMEHHON
CJI0KHOCTH
BBIYHCIIUTENbHBIX
QITOPUTMOB

1.2 IlIkansl oneHUBaHUS:

Tekymuii KOHTPOJb YCIEBAEMOCTH M IMPOMEXKYTOUHAs aTTeCTalusi OCYIIECTBISIETCS B paMKax
HaKOIHUTEJIbHON OAJITbHO-PEUTUHTOBOM cucTeMbl B 100-0auibHOM HIKae:

dopma KOHTPOJIST — IK3AMEH:

84-100 6amnoB (OLIEHKA «OTIUIHO);

67-83 6aiTOB (OLIEHKA «XOPOIIO»);

50-66 6anoB (OIEHKA «YAOBIECTBOPUTEIBHOY);
0-49 6aoB (OLIEHKA «HEYIOBIETBOPUTEIHHOY).

2 Tunosble KOHTPOJIbHBIC 3a/laHUsI UJIU HHBIC MaTEpHaAJIbI, HCOGXO)II/IMBIC AJIA OHHCHKH
3H3Hﬂﬁ, yMeHHﬁ, HaBbIKOB H (HJII/I) onbITa ACATCIBHOCTH, XAaPAKTCPUIYOIIIMUX ITallbl
(l)OpMI/IpOBaHI/Iﬂ KOMHeTeHHI/Iﬁ B IIpouecce 0CBOCHUs Oﬁpa3OBaTeJILHOﬁ nporpamMmmal

JK3aMeHAIIHOHHbIE ONJIEThI
110 JUCHUIUINHE Yucnennvie memoowvl

buer Ne 1
10 JUCHMIUINHE «YHCIEeHHBIE METOIBI»

1. [TousTue HpI/I6J’II/I)K6HHBIX METOO0B BBIYHUCIICHUH. HOFpeH.IHOCTL, BUAbI © HCTOYHHUKH HOFmeHOCTGﬁ.

2. UnrepnonsuuoHHbI MHOrOuIeH Jlarpanxa.

X
3. TlocTpouTh KOHEYHBIE PA3HOCTH 3-T0 mopsiaka 1ust € Ha [0,1 ¢ marom h=—.

Buner Ne 2
10 JUCHUIUTHHE «UUCIECHHBIE METOIBI

1. ITocraHoBka 3a/1a4u UHTEPIIOJIUPOBAHUS.

2. Merton I'aycca penieHnst cuCTeM JIMHEHHBIX anreOpandeckux ypaBHEHHH.

3. CKOJIBKO y3JI0B MHTEPIOJISIIMK TPeOyeT HHTEPIOIIINOHHbIH MHOTowIeH N-ii crernieHun?




Buner Ne 3
10 JUCHUIUINHE «UHUCIeHHBIE METOABI»

1. WaTepnonsunoHHBIH MHOTOWICH HBIOTOHA IJIs1 HHTEPIIOIMPOBAaHUS Ha3a].

2. ®opmyrna CuMIICOHa [T IPHONIMKEHHOTO BBIYHCIICHHS ONPE/ICIICHHBIX HHTETPAJIOB.

3. Kax oneHnuTs morpenrHocTs MeTo1a Difiepa pemeHus 3a1aun Koy s ypaBHeHAS

d 1
&y = f (X, y) ) y(xo): Yo, na [a, b] B IPUOJIMIKEHHU C LI1aroM h=—-"-
dx 100
buner Ne 4

TI0 TUCIHUILTHHE «UHCIIEHHBIE METOIBIY
1. Merox Ilmkapa npuOmmxeHHoro pemenus 3agaun Komm ama  auddepeHIHATbHOTO  ypaBHEHHUS
dy
Vi f(xy), y(x0)=Yo.

2. HOprI MaTpulbl U BEKTOPA, KAHOHUYECKHUEC U COTJIaCOBaAHHBIC HOPMbI MaTpULbI U BEKTOpPA.
3. Tpumennm mu metox laycea s pemenns cuctemsr X = AX + b mpu A=|0

4

B, W Wl
wW wkkr O
N

bumer Ne 5
10 JUCHMIUINHE «YHCIeHHBIE METOIBI»
1 2 xypea, HanpabaeHus 09.03.03 «[Ipukinagnas HHGOPMATHKA)

1. ®opmyna Tpamenuii [ NpUOIMKEHHOTO BEIYHCIICHNS OTIPEICIEHHBIX HHTETPAJIOB.

2. Belpaxxenue 3HaueHN# QyHKIUH Yepe3 Pa3HOCTH BBICIINX ITOPSIKOB.

3. Kak ouenuts norpemHocts Meroja Pyrare-KyTTa npuoimnkeHHOTro penieHus

3anaun Koy nist ypaBHeHUst % =f (X, y) , y(XO ) =Yp , cmarom %?



bumet Ne 7
10 TUCHUITINHE «UHCIIeHHBIE METOIBI»

1. IlonsTHE M CBOMCTBA KOHEYHBIX PA3HOCTEN MIPOU3BOJIBHOTO MOPSIKA.
2. Meron I'aycca pelieHus CHCTEMBI TMHEHHBIX aire0pandyeckuX ypaBHEeHUH.

3. Kak oueHuTh IOrpemHocTs UHTEpnoauposanus mno Jlarpamxy ¢ynxuuu Y = SINX+ COSX mna [0, 1] JUIs

10 paBHOOTCTOSLINX y3JI0B UHTEPIIOJISLIUY.

Buier Ne 6
10 JUCLIUIIJIMHEC ((qI/ICJ'IeHHI)Ie METOAbD»

1.  Merop Ditnepa-Kormu mpuOIMKeHHOTO PEIICHUS YPaBHEHUS ﬂ =f (X, y) , Y(XO ) = Yo
dx

2. Merop INukapa npubnuKeHHOro pellenus 3agaud Komu ai1s ypaBHeHHS dy = f (x, y) , y(xo ) = Yo

dx
=AX+b 12
3. DByner nu umets perieHue cucrema X = +0D npu p— ?
2 1
bunet Ne 8
0 TUCTIUILTHHE «YHCIeHHbIE METOIB»
dy
1. Meron Pynre-KyTtTa npuOnmkeHHOTO pemieHAs ypaBHEHUS di =f (x, y), y(xo ) =Yp-
X
2. O6pamenne MaTpuIp! o Metoxy ["aycca.
1 2 3
3. CymecTByeT JIn peleHNe CUCTEMBI Ax=Db npu 3 2 1 ?
4 4 4
buner Ne 9
M0 AUCIUTUTHHE «UHMCICHHBIE METOIBI
dy

1. Meton [Tukapa npubInKeHHOTO pemeHus 3aaaun Komm 1y ypaBHeHUS di =f (x, y)' y(xo ) =Yo-
X

2. Tlousarue HOPMBI BEKTOPAa 1 HOPMBI MaTPUIIbI. Kanonnueckue u coraacoBaHHBIS HOPMEIL.



3. BeimonseHo 11 yesosue obparumoctn Matpuisl E — A, E - exunmanas marpuna, A

bumer Ne 11
10 TUCHUITINHE «UHCIIeHHBIE METOIBIY

1. Meroa Ditnepa npuOIMKEHHOTO pereHuns 3agadu Komm 1y1st ypaBHEHUs

dy
—=1(xy). ¥(x)=Yo.
dx
2. MatpuyHbIe MOCIEI0BATCIBHOCTH, PAIBI H3 MAaTPHUII, TCOPEMBI 00 UX CXOJAUMOCTH.
b
3. C kaKoii MOrpeIHOCThIO B3SIT HHTErPal .[a f (X) dX, [a, b] = [O,l],

mar N =— , f (X) = e_x , IpU IPHOIIMKEHNH 110 (hopMyJie Tpanenunii?

Buer Ne 10
10 JUCHUIUTHHE «UHUCICHHBIE METOIBI»

1. I/IHTepHOHHHI/IOHHHﬁ MmHorowieH HeioroHa JJIsg CIydast paBHOCTOANIUX Y3JI0B.

2. Meton oOpaleHns] MaTpHUIBl BUAA E - A, ” A ” <1.
3. Kak no metony ["aycca BBIYUCIUTE ONPEAETUTENb MATPULIBI?

Buner Ne 12
110 TUCHMITINHE «YUCIIeHHBIE METOIBI

1. MnTepnonauuoHHslii MHOTOUNIEH Jlarpanxka.

2. I[loHATHE KOHEYHBIX Pa3HOCTEW U MX CBOICTBA.

3. Meron 'aycca u ero npuMeHeHHe IS 00paIieHus] MaTPUIIHI

NP AP W

NP AP W

NP AP W



bumer Ne 13
10 TUCHUITINHE «UHCIIeHHBIE METOIBI»

1. Meton Ditnepa npubamkeHHOro perieHus 3aaa4u Komu a1 ypaBHeHUs

dx
d_y: f(X, Y)’ Y(Xo): Yo-

b
2. ®opmyna CUMIICOHA JUIsl BBIYUCIICHUS J. f (X)dX.
a

3. 3amucate Gopmyiy MeToa Ditepa sl MPUOIMKESHHOTO PEUICHUS

dx 2
ABHCHHUI —— — - y O = 4
yp dy (X Y) Y( )

Buer Ne 15
10 JUCHUIUINHE «YHCIeHHBIE METOIBI

1. Meroas! Diinepa-Komu u Pynre-Kyrra npubnmkennoro pemenns 3anauu Komn

d
JUTS YpaBHEHUS —y =f (X, y), Y(Xo ) =Yo-
dx
b
2. @opmyna Tpanemumit A npruOIMKEHHOTO BEIYUCIEHUS J‘ f (X)dX .
a

1

o0
3. Byner nu cXOAUTHCS MAaTPUUHBIHN Psif E ﬁ
1=0 "~

Al mpu

1237
A={3 2 1|
2 13

buner Ne 14
10 TUCHMITINHE «YUCIIEHHBIE METOIBIY

1.  Mertopx ITukapa mpuOIMKEHHOTO PeIIeHHs 3aJauH ISl YpaBHEHHS d_y = f (X, y), y(XO ) =Yo-
X

f(x)dx.

2. ®opmyia IpsIMOYTOJIBHUKOB IS IPUOJIMKEHHOTO BEITUCIICHHS

QD — T

b
3. 3auem TpeOyercs ABOWHOM mar B popmyne CUMIICOHA I BBITUCTICHUS I f (X) dx?
a



Buner Ne 16
10 JUcHUIUINHE «UHuCIeHHbIE METOIBI»

1. MnrepnonsiunonHblii MHOTOwIeH HproToHa.
2. MaTpuyHbIe TIOCIIeI0BATEILHOCTH U PSAbI, HOPMBI MAaTPHIIL.

b

3. Kak oneHuTh MOrpeImHOCTh TPUOINKEHHOTO BBIYHCIICHHS j f (X) 1o opMyIe IpSIMOYTOIbHUKOB?
a

bumer Ne 17
10 JUCHMIUINHE «YHCIEHHBIE METOIBI»

=0.

1. Meton xopa (WK CEKyIIUX) PEIIeHUs] TPAHCIEHACHTHBIX ypaBHEHUH F (X)

2. HTepnonaunoHHbI MHOTOWIEeH Jlarpamxka.

1) 1
3. Cxomutcs 1M MaTpUYHas IOCIEA0BATEILHOCTh ( )1 N1 mpu N —>007?
sin (—) 0
n
bunet Ne 19

[0 JAUCIUILTHHE «THUCIEHHBIE METOIBI»
1. Meron 3eiizens npu6nmkenHoro pemenns cuctembr X = AX + b.

2. MeTon Xop/ pelieHns: ypaBHEHUsI F (X) =0.

o0

3. CKOJIBKO WICHOB CJIEyeT B3ATh B MATPUIHOM Z A ¢ , 9TOOBI BBITTOJTHAIOCH
=0
” Af ” <10~ 10 ,eCJ‘II/I” A ” <01~
Buner Ne 18

0 AUCIHUILINHE «YucneHnHrle MCETOOBI»

1. Merox xopa (MM CEKYIIHNX) PEIICHUS TPAHCICHICHTHBIX YPaBHEHHUH F (X) =0.

8



2. TloHsATHe U CBOMCTBA KOHEYHBIX paSHOCTeﬁ MMPOU3BOJIbHBIX TOPAAKOB.

o0
3. Cxogawutcs M MaTpUYHBIN A Z AI IpH HA” =1
1=0

Buner Ne 20
10 JUCIUIUINHE «YKCIIEHHBIE METOABD)

1. Pemenue cucremer AX =D 5 ciydae, Koraa A — HIDKHAS TpeyroibHas MaTpHIIA.

2. HutepnonsaunoHHbIH MHOTOWIEH HbIOTOHA I MHTEPIIONIUPOBAHUS BIIEPE.

o0

3. K kaxkomy npezaeiny cXoIuTcs IpOU3BeACHUE H (E + X2 )Hpn YCIIOBHU | X | <1?
=0

buer Ne 21
10 IUCHUITINHE «UHCIEHHbBIE METOIBI

1. O6pauienne matpuusr E — A, det(E — A) #0, ” A ” <1.

2. KoHeuHsle PA3HOCTHU U UX CBOﬁCTBa, HX BBIPAKECHHUEC YCPEC3 3HAUCHUS (1)yHKLII/II/I.

3. Kak BeIUHCIUTE OIPCACIIUTECIIb MATPUIIBI IO OKOHYAaHUU MTPAMOI0 X044

Metona ["aycca penieHus CUCTEMBbI Ax=Db>

Buner Ne 22
10 JUCHUIUTHHE «UHUCIEeHHBIE METOLBI»

1. Ob6pamenne MaTpuIbl o Metoay ['aycca.

2. BBIpa)KeHI/Ie 3HAYCHHUI (byHKIII/II/I Yepe3 KOHCUHBIC PA3HOCTH BBICHIUX NOPAIKOB.



b
—X 2 . —
3. Kak ouenurs norpemnocts Beruncnenuss | € © COS XdX o METO/Ly Tparnew i, ‘b - a‘ =1.

a

Buner Ne 23
10 AUCLUIUINHE «YHUCIIEHHBIE METOIbD)

1. O6pamenne Marpumst Buma E— A, roe A — Hiknsis TpeyronbHas ¢ Hy/IeBoil IHATOHATIBIO.
2. Belpakenue 3HaueHUN (YHKIMK Yepe3 pa3HOCTH BEICIINX MOPSIKOB.

3. Yemy paBHa KOHEYHAs Pa3HOCTh AG f (X,) ecmn T (X) = dg X" ?

I Mm
o
D

Buner Ne 24
10 JUCHUIIINHE «YHCIeHHBIE METOIBI»

1. Merton Diiepa MPpUOIMKESHHOTO PEIICHUS YPaBHEHHUS d—y =f (X, y), y(XO ) =Yo-
X

2. Metopn 'aycca pewieHus: CUCTeMbI Ax=D.

1 2 3
3. Kak BBIYHCIHUTD ONPEIeINTENh MaTPHILIBI E-A mpu A=11 2 3|2
1 2 3

Buner Ne 25
10 JUCHUIUINHE «YHCIEeHHBIE METOIBI»

1. Merox [lukapa npubnmxeHHOTO perneHus 3a1a4n Komn

Jutst tuddepeHManbHOT0 ypaBHEHHUS % =f (X, y) , y(XO ) =Yp-

2. [TpubmkeHHOE BRIYHUCIICHUE OMPEICIICHHBIX HHTETPAIOB
1o (hopMyIaM IPSMOYTOIEHUKOB.

3. Tpumennm 1 metox Taycea wist pemenns cucremsr X = AX + b npu

10



Buner Ne 26
10 AUCLUIUINHE «YHUCIIEHHBIE METOIbI»

1. WHTepnonsuoHHbI MHOrOUIeH Jlarpamxka.

2. MeTobl XOP/I M KacaTebHBIX MPHOITHKEHHOTO PelIeHns ypaBHeHus ( X ) =0.

01 2

3. Hpumennm 1u metoa laycea st pewenns cuctemsl X = AX + b mpu A={0 0 91

0 0O

Buner Ne 27
10 JUCHMIUINHE «YHCIEeHHBIE METOIBI»

1. Ilepexox uTepanlMOHHBIX METO/IOB B TOYHBIE B CIIy4ae HIDKHEH TPeyroibHONH MaTpUILBI
C HYJICBOM IMarOHaJbIO.

2. ITorpemHocTs HHTEpHONAIUH 110 Jlarpanxky 1 o HetoToHy.

3. [IpubnikeHHOE OOpalieHue MaTPHIIBI (E - A), E - exunnunas, HAH <1

buer Ne 28
10 JUCHUIUINHE «YHCIeHHBIE METOIBI»

1. OGpaienne MaTpHIBI (E — A) ,rae A- amxass TpEeyroJibHasi ¢ HyJ€eBOM JUaroHajiblo.

2. Meron npocToii uTepaluu.

1 2 3

3. ITouemy Matpura E-A HEBBIPOXKICHHAS TIPU A=|1 2 3|

1 2 3

11



bumer Ne 29
Mo JUCHHUILIHHE «UHCIEeHHBIE METOIBD

1. Ces13p MeTOa 3eiierns ¥ MeToJa IPOCTOM HTEPAIHHL.

2. MeTox KacaTenbHbBIX PEIICHUS YPaBHEHUS F (X) =0.

b
3. IMorpemHocTs opmyitel CHMIICOHA IPHOIMKEHHOTO BEIYUCIICHHS j f (X)dX .
a

bumer Ne 30
110 TUCIHHUIIINHE «UHCIEHHBIE METOIBI»

1. TIpubmkeHHOE BHIYMCICHHE TPOM3BOAHBIX HA OCHOBE
HHTEPHOALUOHHOr0 MHOrodsieHa HerotoHa.

2. O1eHKa IOTPENIHOCTH MeTo1a Diiepa Ha IPON3BOIBHOM NPOMEXYTKE MPH HPUOIMKEHHOM

d
pemennn 3agagu Komm ams nuddepeHnunantsHOro ypaBHEHHS d_y =f (X, y) ) y(XO ) =Yo-
X

3. Kakyto TouKy B34Th B KaU€CTBE HEMOABWKHON NP PELICHNH YPaBHEHUS

4x — 2

e = 4 no meroxy xopxa?

Kpurepun oneHuBanus:
MaxkcuMalIbHOE KOJIMYECTBO 0aJUIOB 3a sKk3amMeHnannonHoe 3aganue — 100.

Onenka

Kputepuu

OTIn4YHO

(84-100)

OTBETBI Ha BOIIPOCHI YECTKHEC, 000CHOBaHHBIE U IMOJIHBIC, TMPOABJICHA TOTOBHOCTH K JUCKYCCHUH, CTYIACHT
ACMOHCTPUPYECT BBICOKHH YPOBCHb BJIAACHUA 3HAHHUAMH, YMCHUAMHU W HABbIKAMH COOTBCTCTBYIOLINUX
KOMHCTCHHHﬁ, YTO MO3BOJIICT EMY pCIIaTh HII/IpOKI/Iﬁ KpYyT TUIIOBBIX U HETUIIOBLIX 3aJia4.

Xopowo
(67-83)

OTBETbI Ha BOHPOCHI NPEUMYHICCTBEHHO IMPaBUJIbHBIC, HO HEAOCTATOYHO HYCETKUEC, CTYIACHT croco0eH
CaMOCTOATEJIIbHO BOCHPOU3BOJAWUTL W TMPHUMCHATH COOTBETCTBYIOIIUEC 3HAHHA, YMCHHSA W HABBIKU JJIA PCHICHUA
THUIIOBBIX 3aJa4 AUCIHUILINHBI, MOXKET BBIIIOJHATH IIOMCK U HWCIIOJIB30BAHUC HOBOI1 I/IH(I)OpMaIII/II/I JJIA BBIITOJTHCHH A
HOBBIX HpO(l)CCCI/IOHaJ'IBHI)IX L[eﬁCTBHﬁ Ha OCHOBC IIOJJHOCTBIO OCBOCHHBIX 3HaHHﬁ, yMCHI/Iﬁ U HAaBBIKOB
COOTBETCTBYHOIIUX KOMHGTCHHI/Iﬁ

VY noBnerBopure
JILHO
(50-66)

OTBETHI HAa BOIIPOCHI HC MOJIHBIC, HA HEKOTOPbIC OTBET HE IMOJYYCH, 3HAHHSA, YMCHUS, HABbIKU C(l)OpMPIpOBaHI)I Ha
06azoBoM YPOBHE, CTYACHTHI YaCTUYHO, C TTIOMOIIBIO U3BHE (Hanpnmep, C MCIOJIb30BAHUEM HABOAIIHUX BOIIPOCOB,
ACCOIMMAaTUBHOTO psAaa MOHATUH 1 T.)I.) MOT'YT BOCHPOU3BOJNUTH U IPUMECHATH COOTBETCTBYIOIINE 3HAHUA, YMCHUA,
HaBBbIKH

Heynosnersopu
TEJBHO
(0-49)

Ha 6OJ'H)HJyIO 49acTb BOIIPOCOB OTBETHI HE ObLTH TIOJTYYCHBI, 100 OHU IOKa3aau TIOJIHYIO HEKOMIIETCHTHOCTH
CTYyACHTA B MAaTCpHUAJIC TUCHUILUINHBI, CTYICHT HE crocobOexH CaMOCTOATCIIBHO, 0e3 TIOMOIIHU U3BHE, BOCIIPONU3BOJINUTH
U OPUMCHATH COOTBETCTBYIOIIHEC 3HAHWA, YMCHHUSA, HABBIKM WM 3HAHWUA, YMCHHA W HABBIKM Yy CTYACHTA HC
BbISIBJICHBI

12




JlabopaTopHble 3agaHus
1o qucuuiuinae Yucneunvie memoowl

1. TemaTuka J1a60paTOPHBIX padoOT N0 pa3gejaaM U TeMam

Paznen 1. UnceHHble METOJAbI MATCMATHYICCKOT0O aHAJIN3a

1.2

[TorpemHocTh MPUOIMKEHHBIX BRIYHCICHUH. Kitaccupukanys morpemHocTen.
Paznmuuune mexay MaTeMaTHUYECKUMU MPHOIMKEHUSIMHU U UX KOMIIBIOTEPHON
peanu3anueit. /J1a6/

1.3

WuTepnionsunoHHbli noauHoM Jlarpanka. OcTaTo4HbIN 4jI€H MHTEPIOSLUH.
HuTepnonsauuoHHble NOJMHOMBI HbI0TOHA ¢ OLIEHKON OCTaTOYHBIX WIEeHOB. [Ipumepsl
nporpaMMHON peanu3aruu. /J1ad/

1.5

[TpubimxeHHOE BBIYMCIICHHE HHTETPAJIOB MO (hopMysIaM MPsIMOYTOJIbHUKOB, TPANeui
u mapaboi. CpaBHenwue norpenrnocreid. [Togxon Herotrona-Koreca. [IporpamMmusbie
peaymzanyw. /J1ab/

1.6

[Tpubmmxennoe quddepernrpoanue. MeToabl XOpA U KacaTeIbHBIX TPUOIMKEHHOTO
pelIeHHUs TPAHCIICHACHTHBIX U aliredpandeckux ypaBHeHHi. [IporpamMmHast
peaymzanus merona Herotona. /J1a6/

Pa3nes 2. MeToabl npudINKeHHOT0 pelieHnsl 00bIKHOBEHHBIX
au¢pdepeHunanbHbIX ypasHenuii (O4Y)

2.2

Merton ITukapa nocnenoBarenbHbIX TpuOIMkeHuil pemenus 3aaaun Komm s OLY.
Teopema IIukapa. YcinoBust paBHOMEPHON CXOAUMOCTH U OLICHKH CKOPOCTH
cxoaumoctu. [Ipumeps! npumenenusi. /J1a6/

2.3

Merton Diinepa paznoctHoro pemenus 3agaun Kommu mist OZ1Y. Onenka norpenHocTu
Ha mare Merona. CxonumocTs. OLeHKa NOrPeIHOCTY Ha IPOMEKYTKE PELICHHUS.
[TporpammupoBanue metona Diiepa. /J1a6/

2.4

Meroas! Pynre-KyTTsl yeTBEpTOro u BeIcIINX NOPAAKOB. [IorpemHocTs Ha miare.
/J1ab/

Pa3nes 3. BorunciaurejbHble MeTOAbI JTHHeHON anredpbl. CucreMbl JIMHEHHBIX
aaredpanyecknx ypapaenuni (CJIAY)

3.2

Merton 'aycca pemenus CJIAY. [Iporpammuast peanuzamusi. Hopmbl maTpuiisl 1
BeKkTOpa. MaTtpuunsle nocnenoBaTenbHOCTH U psabl. [logroroska CJIAY k
IPUMEHEHHUIO UTEPAlMOHHBIX MEeTOA0B. /JIab/

3.3

Meron nipoctoit utepanuu. [TapannensHble BUIOU3MEHEHUS C IPUMEHEHUEM K
oOpareHnto MaTpuIsl. [lepexo1 HTepallMOHHOTO METO/1a B IIPSIMOIM METOJT B Cliyyae
TpeyroiabHoi MaTpulibl. /J1ad/

Pa3znea 4. BorunciaurejbHbie MeTOAbI JUHelHO anareOpsol. Iloanas npodiema
CcO0CTBEHHBIX 3HAYEHUIT

4.2

Co6cTBeHHbIE 3HAUEHUS MAaTPUILIbl. XapaKTepUCTUYECKOE YpaBHEHUE U
XapaKTepUCTHIeCKuii MHOTOUJIeH. CBs3b KO (DUIIMEHTOB ¢ MUHOPAMU U
omnpenenuTeneM Matpuiibl. /J1ad/

4.3

VYpaBuenus HeroToHa 11 cUMMeTpUYecKUX QYHKIUH. Y HUBEpCaTbHBIN METO
JleBepbe pa3BepThIBaHUs KOA(D(UIIMEHTOB XapaKTEPUCTUUECKOIO MHOTOUJICHA.
[TporpammupoBanue metona Jlesepswe. /J1a6/
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4.4 ToxnectBo ['ammnbprona-Kenu. YHuBepcanpHoe oOpaiienre Mmatpuiibl. /J1a6/

Paszgea 5. O030p uync/IeHHBIX METOA0B IONMOJHUTEIbHBIX MATEMATHYECKHUX
HANPaBJIeHUH

5.2 Pa3zHocTHBIE MCTOJbI pCHICHUA ypaBHeHI/Iﬁ B YaCTHBIX IIPOU3BOJHBIX IIEPBOI'0, BTOPOI'O
M BBICHINX MOPSAAKOB. MeToa KOHEUHBIX JI€MEHTOB.

/J1a6/

5.3 KyCOYHO-MHTEPIOISALUOHHBIA METO/I PELIEHHS YPABHEHHM B YACTHBIX ITPOM3BOIHBIX
/J1ab/

54 YuciieHHbIE METO/IbI PEIICHHS 33124 TEOPUH BEPOATHOCTEH. BhIurceHne qUCIIepCHH.
Brrurcnenue MaTeMaTH4ecKoro oxuaanus. MeToa HauMeHbINX KBaapaToB. /J1ab/

Kputepuu oneHuBanus:
MakcumanbHOe KOJInuecTBO O0aiioB — 45 (3a 15 mabopaTopHbIX 3a/1aHUi).

Z[J'IH Kaxxaoro J'Ia60paTOpH01"O 3aJaHusA:

Kputepuii onleHuBaHus bamel

3amaHue BBIMONHEHO B TIOJHOM O0BEMe, B MPEACTaBICHHOM pEUICHWH OOOCHOBAaHHO IOJIy4YEHBI 3
NpaBWJIbHBIC OTBETHI, NIPOBEACH aHAIM3, JaHa I'PAMOTHAs MHTEPIIPETalus MOJYYSHHBIX Pe3yJbTaToB,
ClIeJIaHbI BBIBOJIBI

3ajaHne BBIMTOJHEHO YACTHYHO, NIPU aHAIM3E M MHTEPIPETALNU MOMYyYCHHBIX PE3yJIbTaTOB JOMYIICHBI 1-2

HEe3HAYUTEIbHBIE OMNOKHU, BEIBOJIBI — JJOCTATOYHO 0OOCHOBAHBI, HO HETIOJIHBI

3ajaHue BBINOJIHEHO MOJIHOCTHIO HEBEPHO MIIM OTCYTCTBYET PELICHUE 0
Maxcumanvuwiii 6ann 3a 00HO 1abopamopHoe 3a0anue 3

TecToBBIC 3a1aHUA
o mucnuruinae Yucinenuvie memoowl

1. K uncity npuOiarmKeHHbIX METOIOB BBIYUCIIEHUS! OTHOCHUTCS —

1.1 meton "aycca penieHns: cCUCTEMbI JIMHEHHBIX alreOpanueckux ypaBHeHHI*
1.2 meton 3eiiens penieHns: CUCTEMBI JINHEHHBIX alre0pandyeckux ypaBHEHHH
1.3 meton JleBephe perieHus moJiHo# npoOaeMbl COOCTBEHHBIX 3HAUCHUN

1.4 meTon oOpaieHust MaTpHIBl Ha OCHOBE cOoOTHOIIEeH!s ["amunbTona-Kanu

2. IHTepnosiIMOHHbII MHOTOWIEH Jlarpanka onpeesieH TOJIbKO

2.1 i paBHOOTCTOSIIMX Y3JIOB

2.2 i He paBHOOTCTOSIILIUX Y3JI0B

2.3 anst GUKCHPOBAHHOTO YHCTIA Y3IIOB

2.4 ny1s MPOM3BOJIHFHOTO YMCIIA TIPOU3BOJIBHO PACTIONIOKEHHBIX y3JI0B*

3. Koneunsie pasHocTr K-ro mopsjika onpeeneHbl TOIbKO
3.1 st K+1 paBHOOTCTOSAIIUX Y3JI0B*
3.2 nnst K+1 He paBHOOTCTOSIIIKX Y3JIOB

3.3 ms k-1 paBHOOTCTOAIMX Y37I0B
3.4 s K mpor3BOJIBHO PACIONOKEHHBIX Y3JI0B
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4. IToctaHOBKa 33424 HHTEPIIOIUPOBAHUS MIPETyCMAaTPUBACT TOIBKO

4.1 uHTEpNIONNPOBAHNE HETIPEPHIBHBIX (HYHKITAI

4.2 WHTEPNOINPOBAHNE Pa3PHIBHBIX ()YHKITHN

4.3 pHTepnoNIMpoBaHne TabNNYHO 3aaHHBIX (QYHKINH

4.4 HTEPNONMPOBAHUE IPOU3BOJILHO 3a/IaHHBIX B y3JIaX HHTEPHOMSAINY QyHKInit*

5. Meton 'aycca pemieHnst cuCTeM JIMHEHHBIX anreOpanuyeckux ypaBHEHHH

5.1 NO3BOJISIET BHIYMCIUTE ONPEACIUTETb MaTPHIBI*
5.2 pemaet cucTeMy JIMHEHHBIX anre0panvdeckuX YpaBHEeHHUI B IpUBEIEHHOH popme
5.3 MO3BOJISET PEUINTh CHUCTEMY JIMHEHHBIX anre0pandeckux ypaBHEHHHA 00IIero Biaa 3a N I1aros,
rzie N — MOpsIOK MaTPHIBI CHCTEMBI
5.4 yHUBepCaJbHO PEIINTh CHCTEMY JIMHEWHBIX ajreOpandecKiuX ypaBHEHUH 0e3 BRIOOpa HEHYJIEBOTO BEIyIIETO AIeMEHTa

6. CKOJIBKO Y3JI0B UHTCPIOJIAIUN Tpe6yeT I/IHTCI)HOJ'IHHI/IOHHLII‘/II MHOT'OYJIEH N-11 CTeNeHu

6.1 n-1, ecim 3TO MHTEPIOJIIMOHHBIA MHOTOYIeH HploTOHA

6.2 N, eciu 3TO MHTEPIOJISIMOHHBIA MHOTOWIeH Jlarpanka

6.3 n+1, eciit 3TO MPOU3BOJILHBII HHTEPIOISLIMOHHBIH MHOTOWIEH*

6.4 2n-1, ecau 5TO UHTEPNOIALUOHHBIH MHOTOWIeH HpIOTOHA [Tl MHTEPIOJIMPOBAHUS HA3a/1

7. I/IHTepHOHHHI/IOHHHﬁ MHorouwieH HproToHa I UHTCPIIOJIMPOBAHUA HA3al

7.1 mO3BOJISIET IPOABUHYTH 3HAUYEHHS HHTEPIIOINPYyeMO (yHKIIMK OT Hadasa TabIHIbI K KOHITY
7.2 m03BOJISIET IPOABUHYTH 3HAUEHHSI HHTEPIIONINPYyeMOi (PyHKIIMHU OT KOHIIa TaONUIIBI K Haday™*
7.3 ucTonb3yeT KOHEUHBIC PAa3HOCTH 3HAUYEHHS BBICILIETO NOPS/KA B KOHIIE TaOJIHIIbI

7.4 UCTIONB3yeT BBIPAXKEHUsI KOHEYHBIX Pa3HOCTEH uepe3 3HaueHus pyHKIMU

8. ®opmyna CUMIICOHA JIJIs1 MPUOIMKCHHOTO BBIYMCIICHUS ONPECICHHBIX HHTETPAIOB

8.1 ocHOBaHa Ha 3aMEHE MOJIBIHTErPATBHON (PYHKIIMH HHTEPIIOJIIIMOHHBIM MHOTOUJIeHOM Jlarpanxa

8.2 ocHOBaHa Ha 3aMEHE MOJBIHTETPATHHON (QYHKIMU JIMHEHHBIM HHTEPIIOJISIIHOHHBIM MHOTOWICHOM

8.3 ocHOBaHa Ha 3aMeHE IOABIHTETPAIbHOH (YHKIMH WHTEPHOISIMOHHBIM MHOrowieHOM HproToHa JuIs
HMHTEPIOINPOBaHUs Briepe] 3-il cTeneHn

8.4 ocHOBaHa Ha 3aMeHE IOABIHTETPAIbHOH (YHKIMM WHTEPHOISIMOHHBIM MHOTrowIieHOM HproToHa Juis
MHTEPIIOIUPOBAHMUS BIIepes 2-if creneHn™

9. Kax o1ieHHTh NOTpPeIIHOCTh MeToAa Diyiepa pemreHus 3aaa4n Komm A ypaBHEHHUS

% _ f(X, y)’ y(XO): Yo, Ha [a, b] B puGmKenHn ¢ marom N = %?
9.1 O(h*)
9.2 O(h?)

930 ( h) ¢ K03 (QUIIHEHTOM, 3aBUCSIIUM OT JUTMHBI MOABIHTEpBaIa*

9.4 O(h) ¢ nocrosuuBM KO3 PHLEERTOM

10. Meton IMukapa npubmamkeHHOro pemenus 3axaun Komn 11 quddepeHnnansHOro ypaBHEHNS

d

o= fley) vx)=y,

10.1 siBnsteTcst pa3HOCTHOM CXeMOi MPUOIMKEHHOTO PEeLIeHUS

10.2 sBiIsIETCS METOIOM aHATTUTUIECKOTO MPHOIIKSHNS PELICHUS Ha JOCTATOYHO MaJIOM MIPOMEXyTKe™
10.3 siBysieTcst METOIOM MIPUOJIVKEHYsI pelieHns B quddepeHnnansHoi Gopme

10.4 sBIsIETCS CXOAMUMCS METOJIOM aHATMTHYIECKOTO MPUOIIKESHUS PEIISHHUS TIPH JFOOBIX YCIOBUAX
11. HopMbI MaTpHIIBI B BEKTOpa, KAHOHWYECKHE M COTIIACOBAHHBIE HOPMBI MAaTPHIIBI M BEKTOPA

11.1 CornacoBaHbl HOpMBI MaTPHIL

11.2 CornacoBaHbl HOpMBI BEKTOPOB

11.3 KanoHuueckass HOpMa MaTpHIbI HE IPEBOCXOAUT MOJYJIEH €€ IIEMEHTOB
11.4 Kanonuueckasi HopMa CTETICHH MaTPUIIbI HE IPEBOCXO/UT CTEIICHN €€ HOPMBI*
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12. Meton I"aycca pemeHus: cHCTEMbI TUHEHHBIX anTreOpandecKuX YpaBHEHHH

1
3 3 0
12.1 npumennm s pewenns cuctemst X = AX + b mpu A=|0 3 % *
1
4 1 3
1
3 50
12.2 npumennm s pewennus cuctemst AX =0 mpu A={0 3 3
0 91
12.3 He NPUMEHHM Il TOYHOTO PELICHUSI CUCTEMBI X = AX+b

3
12.4 He npuMeHNM /11 OOpAILEHNsT MATPHULII A=|0

4

B, W Wl
w wkkr O

13 ®opmyna Tpaneruit s npuOIMKEHHOTO BEIUUCICHHS OMPEIETICHHBIX HHTETPaIOB

3
13.1 umeer norpemsocts O (h”) | rme h — mar unrerpuposanns

13.2 cxomurcs, kakoBa Obl HE OblIa MOJBIHTETpaIbHAS (YHKIUS

13.3 BBIBOAUTCS IyTEM 3aMEHbI NOABIHTErpaIbHONH (QYHKIMHU Ha ee NpUONIMKEHUE JIMHEHHBIM UHTEPHONISALUOHHBIM
MHorousieHoM Jlarpanxa

13.4 BBIBOAUTCS IyTE€M 3aMEHbI MOABIHTErPaIbHON (PYHKINU Ha ee MpUOIMKEHUE JIMHEHHBIM WHTEPIOJISIIHOHHBIM
MHOro4wIeHoM HbIOTOHA U1 HHTEpIIOJIMPOBaHUS BIepen™

14. Bripaxkerne 3HaUCHIH (HYHKIIMA 9epe3 pa3HOCTH BBICIINX TOPSITIKOB

14.1 Tpebyer uncna y3110B, Ha €IUHULY OOJBIIETO MIIaIIETO MOPSIIKa Pa3HOCTH

14.2 TpeOyer uncina y3/0B, Ha €IUHUIY MEHBIIETO CTAPIIETro MOPsAKA PA3HOCTH

14.3 BKIIOYAET PA3HOCTH BCEX MOPSAKOB A0 K -ro BKmoumTensHo, rae K Ha eauHmMIly MeHbIne HOMepa y3ia, B

KOTOPOM B3siTa (pyHKITHS™

14.4 ucrionp3yeT MpOU3BOIHBIC BRICIINX MOPSAKOB 3TOH QyHKIHH

15. Kak omeHnuTh morpemHOCTh MeTona Pynre-Kyrra mpuOmmkeHHOTO permneHus 3agadn Komm Uit ypaBHEHHS
1

ﬂ = (X, y) ) y(XO)= Yo » ¢ marom —?

dx 10

1
15.1 nopsanka
10 ~°

1

15.2 nopsiaka *
10 °

15.3 mopsinka

15.4 mopsinka
10*

16. [TonsiTHE M CBOMCTBA KOHEYHBIX PA3HOCTEH TPOU3BOIBHOTO TIOPSIIKA

16.1 xoHeuHas Pa3HOCTb 5-TO MOPSIKA OT MHOTOUWIEHA 5-i1 CTENEeHN paBHA HYIIIO

16.2 KOHeYHast pa3HOCTh 5-T0 MOPSAIKA OT MHOTOYJIEHA 5-1 CTEIIeH! paBHA HE HYJIEBOI KOHCTaHTe™
16.3 xoHeuHas pa3sHOCTb 6-TO MOPSIKA UCIIONB3YET 5 MOAPA] PACIIONOKEHHBIX y3JI0B

16.4 xoHeYHast pa3HOCTH 5-T0 MOPA/Ka BeIpaXkaeTcs uepe3 4 3HaYeHUs! QyHKIUH B y371aX

17. Metop I'aycca pereHnst CHCTEMBI INHEHHBIX anreOpandeckux ypaBHeHUH

17.1 Ipsamoii xox meToxa ['aycca At MaTPHUIIBI N-TO TTOPSIKA COACPXKUT N TANIOB UCKITIOUEHHS N TepEeMEeHHBIX
17.2 Ipamoii xox meToxa ['aycca amst MaTpHUITBI N-TO TOPSIKA COACPXKUT N-1 3TanoB UCKITIOUEHHS N-1 MepeMeHHBIX
17.3 TIpsimoit xom MeToaa ["aycca He COAEPKUT ornepanuii IeJIeHUS U He TI03BOJIICT HANTH ONPEeIUTENb

17.4 Obparnblii xon MeToa ["aycca 1 MaTpuIbpl HE COOTBETCTBYET PEILICHUIO CUCTEMBI C TPEYTrOJIbHOM MaTpHLei
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18. Kax oLleHHTh HOTPEIIHOCTh HHTEPIOINpOoBanus no Jlarpamxky ¢pyHkunu Y = SINX+ COSX Ha [0, 1] st 10

PAaBHOOTCTOANIUX Y3JIOB UHTCPIIOTIAINU ?

1
18.1 —

10!

2
182 —*
10!

1
18.3 —
8!

1
184 —

111

d
19.  Meron Ditnepa-Komm mpudImKeHHOTO pelIeHNs YpaBHEHHS d—y =f (X, y) ) y(XO ) =Yo
X

19.1 Meron Diinepa-Komu sBisercss aHAIUTUIECKUM METOIOM

. 5
19.2 Meton Diinepa-Koum nmeer norpemsocts O (h”) , rae h — war uncnennoro uurerpupopanms

19.3 He BK/IIOYAET COCOO BHIYHUCIICHHS NPUOIMKEHHOTO PELICHHS Ha KOHIE Ka)/JI0To Iara
19.4 Meron Ditnepa-Koiu sBisieTcs pa3HOCTHBIM METOOM, 00Jice TOYHBIM YeM MeTo Diiaepa*

20. Merop [Tukapa npubsrmkeHHoro penienus 3agaqu Ko aist ypaBHeHHs d_y = f (X, y) ) y(XO ) =Yo
X

20.1 mpuMeHNM Ha MTPOU3BOJILHOM NIPOMEXKYTKE B YCIOBHAX TeopeMbl [leano

20.2 mpUMEHNM Ha KOHEYHOM JOCTAaTOYHO MAJIOM IPOMEXYTKE B YCIOBHAX TeopeMbl [Tukapa*

20.3 cTpoWT MHTETpalbHBIC MPUOIMKEHUS, CXOAAIIMECS Ha IPOW3BOJIHHOM IIPOMEKYTKE B YCIOBHSIX TEOPEMBI
Ileano

20.4 sBisieTCsl pa3HOCTHBIM METOJIOM

21. CXoauTCs I METO POCTON UTEPALIMH K PEIICHHIO CUCTEMBI X = AX +b

1 2
21.1mpu A= ?

2 1

2 2
212mpu A= ?

2 2

0 0
213 mpu A= 2%

2 0

2 1
214mpu A= ?

1 2

22. OOpamenue MaTpuIlsl o Metoay [aycca

A NN DN
A W W

1
22.1 Io meToy Taycca MoskHo 06patuth Matpury A =| 1
4
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22.2 To meTomy Taycca MoskHO 06paTHTh MaTpuiy A =

22.3 Io metomy I'aycca MoxkHO 06patuth MaTpuiy A =

22.3 Io metomy I'aycca MoxkHO 06patuth MaTpuiy A =

B N = N e N N T

AN AR N DNPRER PR

A OO A O O — O O
*

23. Merop [Tukapa npubirmkeHHoro penienus 3agaqu Komm aist ypaBHeHHs d_y = f (X, y), y(XO ) =Yo
X

23.1 Cxoaurcs B TeX XKe YCIOBHAX, UYTO U MeTOA Dinepa
23.2 Cxoautcs B yCJIOBHSIX TeopeMbl [Tukapa*

23.3 Cxogurcs B ycloBUsIX TeopeMbl [leano

23.4 Cxoautes co CKOPOCThIO T€OMETPUUECKON POTPECCUH

24. Tlonsartue HOPMBI BEKTOPAa U HOPMbI MATPHUIIbI. KaHoHm4eckue 1 coriacoBaHHBIC HOPMBI.

24.1 Hopma 310 MaTpuna
24.2 Hopma 3T0 BeKTOp

24.3 Kaxnas HOpMa yAOBJIETBOPSIET HEPABEHCTBY ” Ab ” < ” A” ” b ” ,rae A— marpua, b- BEKTOD

24 .4 KaHoHH4YeCKasi HOpMa yJOBJIETBOPSET HEPABEHCTBY ‘ a;; ‘ < ” A” ,Te A— MaTtpuia u3 31eMeHTOB a;; *

25. BBINOIHEHO M yCIOBHE 0OPAaTHMOCTH MaTPHIIBI E—-A, E -cmuununas MAaTpuLa, €CJIU

1 1 1
3 3 3
1 1 1
== = =12
251 A i 1 4
1 1 1
2 2 2
1 1
3 30
_ 11 1
252 A=|1+ 1+ 02
11 1
2 2 2
i 1 1
3 3 3
253 A=|0 0 %]|»
11 1
2 2 2
1 1
13 3
254 A=15 1 3|2
1 1
7 3 1

26. Merop Diinepa npuOJIMKEHHOTO peleHus 3a1auu Komm 11t ypaBHEHUS d—y =f (X, y) ) y(XO ) =Y
X

26.1 umeer norpeusocts na mare O (h)

26.2 umeer norpemsocts Ha mare O (h 2 ) *
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26.3 umeet norpemnocts Ha mare O (h s )

26.4 umeet norpemnocts Ha mare O (h ! )

27. MatpudHble NOCIEI0BATENLHOCTH, PABI H3 MATPHI, TEOPEMBI 00 MX CXOAUMOCTH.

0
27.1 Ilpenen mocnenoBaTeIbHOCTU z A* pasen E — A, E - eqummunas matpuma, A — matpuma NxN
k=0

27.2 Tlpenen mHOCIEN0BATENHLHOCTH ZAk pasern (E —A) ', E - emunmumas matpuma, A — matpuma NxnN,

k=0

|Al=25

-1
-1
27.3 Ilpemen mocleaoBaTeIbHOCTH ZAk paBeH(E - A) , E - enunwumas marpuma, A — HmkHaa
k=0
TpeyroybHas Matpuiia N XN ¢ HyneBoil fuaroHanpo *

0
-1
27.4 Tlpemen mocnen0BaTEIbHOCTH ZAK paen (E—A) ™", E - cmunnumas martpuma, A — marpuma NxnN,
k=0

| Al =1005

28. C xakoil MOTPEmIHOCTHIO B3AT HHTETPAl I: f (X) dx, [a, b] = [0,1], war N = %, f (X) = e—X npu

IpUOIVHKEHUH TT0 (PopMyIie Tpareriii?
. Tlopsinox norpemnoctn 10 7
. Tlopsinok morpemsoctn 10 2 *
. Tlopsinok norpemsoctn 10

-4
. Topsinok norpemnoctu 10
29. MuTepnonsunoHHbIH MHOTOWIeH HbloTOHA 171s ciTydasi paBHOCTOSIIINX Y3JI0B.

29.1. no3BoJIsieT NPOJBUHYThH 3HAYCHHS MHTEPIIOIUPYEMOM (DYHKIMU OT Hayalsia TabJIMIbl K KOHILY *

29.2. mo3BouIsieT NPOJBUHYThH 3HAYECHHS MHTEPHOINPYEMOH (DYHKIIMU OT KOHIIA TaOJIMIIBI K HAdaIry

29.3. ncronb3yeT KOHEYHbIE PA3HOCTH 3HAYECHUS BBICIIETO MOPS/IKA B Havaje TaOJIHIIbI

29.4. nmaer OAMHAKOBYIO TIIOTPEIIHOCTh HMHTEPIOJUPOBAHMS C HWHTEPHOJIMOHHBIM TOJMHOMOM Jlarpamka npu
COBITQ/ICHUN YHCIIA y3JIOB

30. Meton obpareHuss MaTPUIIBI BHIA E - A, ” A ” <1.

30.1. MeToz obOpariieHus MaTPHIIbI BUIA E - A, ” A ” < 1, OJIMHAKOB C METOJ0M obpareHus MaTpunsl A .
30.2. MeTon oOparieHus MaTpHIbl BHIA E - A, ” A ” < l, OJIMHAKOB ¢ METOOM obpamenus Matpunsl E + A.

30.3. Meron oOpamieHdss MaTpHUIBl BHIA E-A, ” A ” >1, onuHAaKoB ¢ MeTOmOM oOpalreHuss MaTpHIlbl

E-A | A]<L

304 (E-A)" = [J(E + A? )=
(=0

31. Kak no meroay ['aycca BBIYMCIHUTE OTPEIETUTENb MATPHULIBI?

31.1 Boluncnenuem cieia MaTpHILIbI

31.2 Boluncnenuem cieia CTeneHu MaTpUIlbl

31.3 BrruuciieHHeM OJHOTO U3 HEM3BECTHBIX

31.4 BeruncneHreM NMPOU3BEICHHS JHATOHAIBHBIX SJIEMEHTOB MATPHIIBI, TOJYYCHHOW B Pe3yJIbTaTe MPsSMOro xoma*
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32. HTepnonsAMoHHbIH MHOTOWIEH Jlarpamka.

32.1. NnTeprnionaunoHHBIR MHOTOUWIEH Jlarpamka CTPOUTCS TOJBKO JUISi PABHOOTCTOSIIUX y3JI0B

32.2. NHTeprnonsamuonHkri Maorowtes Jlarpamxka mms N y3nos sensercs muorounenom N -it crenenn

32.3. VIHTepnOsIHOHHbIH MHOTOWIEH Jlarpamka sSBIIeTCS TPUTOHOMETPHYECKIM MHOTOWICHOM

32.4. NHTepnonsamuonHklii MHorowreH Jlarpamka crpoutcs kak muorowien N -it crememm mms N + lmpowmssomsao

PAacCIIOJI0KEHHBIX Y3JI0B, HHTEPIOJUPYIOUIMHA TNPOU3BOJIBHYIO JEHCTBUTENBbHYI0 (YHKIHIO OJHOM JelHCTBHUTEIHHOM
nepeMeHHoIT*

33. [lorATHE KOHEYHBIX Pa3HOCTEH U UX CBOICTRA.

33.1 Koneunas pasnocts K -ro nopsijka ucnosb3yer 3HaueHne GyHKIUN TOIBKO B OJHOM y3IIe

33.2 Koneunas passocts K -ro nopsaxa ucnonssyer sHadenue GpyHxiuu tonsko B K ysnax

33.3 3naueHne QYHKIMHU HE BBHIPAXKAETCS YEPE3 KOHEYHbIE PA3HOCTH BCEX MOPAKOB 10 K -ro BKIIOYMTENBHO
33.4 Koneunas pasnocts K -ro nopsaxa ucnonessyer snadenue Qpynxnuu B K +1 yzmax*

34. Metox 'aycca u ero mpuMeHeHHUE T OOPAaIIeHUs] MaTPHIIBI

34.1. Merop I'aycca mpumMeHHM A71s1 0OpaIeHust MPON3BOIEHOM KBaJpaTHONH MaTPHIIBI

34.2. Metox Taycca mpuMeHHM ISl PEIICHHS CHUCTEMBI JIMHEHHBIX alreOpandecKuX YpaBHEHHH C IMPOU3BOIBHOMN
KBaJpaTHOU MaTpuuen

34.3. Meton I"aycca TpeOyeT BEIOOpa HEHYJICBOIO BEAYILETO 3JICMEHTA Ha KaXKJIOM 3TaIre MpsiMoro xoaa*®

34.4. Merox 'aycca npuMeHUM 1715t 0OpalieHust HUKHEH TPeyrolbHONH MaTPHIIBI C HYJIEBOM AMAroHANIbBIO

X
35. Metox Diinepa npuOIMKESHHOTO peleHus 3aaa4u Ko s ypaBHEHHS d_ =f (X, y), Y(Xo ) =Yo

35.1. Metop Diinepa sIBISETCS aHATUTHYECKIM METOZOM IPUOIIDKEHHOTO PEIICHHS
35.2. Ing npuMeHeHns MeTo1a Diliiepa JOCTaTOYHO 3HATH MPaBYIO YacTh AU(QepeHINATEHOTO YPaBHEHUS

. . . 2
35.3. Meton Diiniepa sBIsieTcs pa3HOCTHOM cxeMoii ¢ morpemHocThio Ha mare O (h°) *
35.4. Metop Dinepa cxoauTcs B ycloBHsX TeopeMsl [Inkapa Ha MpOU3BOJBLHOM NIPOMEKYTKE

b
36. ®opmyna CUMIICOHA IS BBIYUCIICHUS J f (X)dX

a
®opmysa CuMiicoHa He TpeOyeT IBOWHOTrO 1iara Ha MPOMEXXKYTKE HHTETPUPOBaHHSI
®opmyna CUMIICOHA HE HCIOB3yeT KOHEYHBIX Pa3HOCTEH MOPSA/IKa BBIIIE IEPBOTO
®opmyna CumriicoHa He 6oJiee TOUHA, YeM GopMyIIa Tpaneui
@opmyna CHMIICOHA TIPU BBIBOJE WCIIOJIB3YET aJIMTUBHOCTh MHTETpAia IO MPOMEKYTKY M JIBOWHOHM IIar Ha MPOMEXKYTKE
MHTETpUPOBaHUS*

0

I
2
37. CKOJIBKO WICHOB COJEPKHUT IPOU3BEACHHE I |(E + A ) npu ycnoBuH, uto A — HUKHAA TpeyronbHas ¢
1=0
HYJIEBOU JiMaroHalibIo nopsiika N ?

37.1. N

372. log,n*
373.

374. login

38. Meronsr Oiinepa-Komm wu  Pynre-Kyrra npubmmkeHHoro pemerns 3amaud  Komm  uis  ypaBHEHHSA

d
o= 100y y0)=Yo

38.1. Merozp! Diinepa-Komn u Pynre-KyTra nmeror ouHakoBy0 HOrpenIHOCTh MPHOIMKEHHOTO PEIICHUS
38.2. Metonsl Diinepa-Komm u Pynre-Kyrra siBisitoTCS pa3HOCTHBIMU CXE€MaMHU NPUOIMKEHHOTO PELICHHs C IOTPELIHOCTHIO

nopszka O (h*)
20



38.3. Meton Diinepa-Komun uConb3yeT MpaByo 4acTh B IBYX TOYKaX Ha mmare™
38.4. Meton Pynre-KyTtTra ncnomns3yeT nmpaByro 4acTh YpaBHEHHS B €IMHCTBEHHOM TOYKE Ha II1are

39. ®opmyna Tpanenuii s MPHOIMKSHHOTO BRIYHACICHUS j f (X)dX .

39.1. ®opmyra Tpanenuii He UCTIONB3YET MOIBIHTETPATIFHYI0 (YHKIMIO Ha IIare HHTETPHPOBAHUL
39.2. ®opmyrna Tpanenuii NCIONIB3YeT NOABHTETPATbHYI0 (QYHKIINIO Ha IIare HHTETPUPOBAHIS JBAKIBI*

39.3. ®opmyna Tpamenmuii 3aMeHSET MOABIHTETPANbHYIO (YHKIHIO Ha €€ MPHONMKEeHHE NOJIMHOMOM Teinopa Ha Imare

HUHTETPUPOBAHUS

39.4. ®opmyna tpanenmii umeer norpemmsocts O (h 4 )

40. Byzner nu cXOIWUTHCS MATPUIHBIA PSIIT Z

pu A=

pu A=

Tpu A=

1 2 3
Tpn A= 3 21 psin He OyIeT CXOIUThCS

2 1 3

0 2 3

3 01 pan OyaeT CXOaUThCst

2 10

1 2 3

0 21 psii He OYIEeT CXOMUTHCS

0 0 3

0 2 3

0 0 1 psim He OyIeT CXOAUTHCS

0 0O

HNucrpykuusa. OOyuaromeMycsi npejyiaraercs aath oTBeThl Ha 40 TECTOBBIX 3aJlaHUl, CTEHEPUPOBAHHBIX

CHy‘l&ﬁHHM 06pa30M N3 NMIPCACTAaBJICHHBIX BLILIC.

Kpurtepuu ouneHuBaHusi (JUIsl KasKaoro ceMmectpa). MakcumanbHoe KoiuuecTBo OamuioB — 40 (B KaxkaoMm

CeMecTpe):
KpuTepun onieHuBaHUS BBHITIOIHEHMSI OJTHOTO TECTOBOTO 3aaHUS Bamnasl
OO0OyyJaromuiicss OTBETHII MPABHIILHO HA TECTOBOE 3aJ[aHNE 1
OO0yyJaromuiicsi He OTBETHJI IPABMIIHHO Ha OTHO TECTOBOE 3aJaHHE 0
MaxcumanvHnvil 6ann 3a 6bINOAHEHUE MECMOB020 3A0AHUS 1

TeMBbI T0KJIA10B
110 JUCIHUIIIINHEC unJleHHble Memodbz

1. Camxenue MOrpeIIHOCTHU UHTCPIIOJIANUU € ITIOMOIIBIO TTEPEXOoaa K KYCOqHOﬁ HUHTCPIIOJIAINN.

2. Nntepnionsauus o Jlarpanky B ciaydae paBHOOTCTOSIIUX Y3JIOB.

3. Peanu3zanus noaxona Hetorona-Koteca Ha 0cHOBEe KYCOYHOM MHTEPIIOJISLIUY 110 Jlarpanxy.



4. Nnarepnonsaius no HeloToHy B citydae QyHKIUU ABYX IEHCTBUTEIBHBIX IEPEMEHHBIX.

5. KycouHo-untepnossiuonHoe pemenue 3aaaun Komm mis OY.

6. CpaBuenue norpemHocTH perienust CJIAY ¢ mOMOIIBIO MPSMBIX U HTEPAIIIOHHBIX METO/IOB.

7. IapannensHas dhopma UTEPAIMOHHBIX METOMO0B SkoOu m 3eiifens ¢ mpuMeHEHHEM K OOpaIieHHIo
MaTpUIIbI.

8. [Ipumenenue metonaa Jlerepre u ToxaecTa ['amunbrona-Kenu s pemenns CJIAY.

9. HaxoxneHnue coOCTBEHHBIX BEKTOPOB MaTPHUILIBI HA OCHOBE MeTo1a JleBepbe.

10. CpaBHEHHME OTPEIIHOCTH KOMITBIOTEPHOM peaau3anuu MeTojia JIeBepbe 1 MeTo/1a BpallleHUH.

11. Onenka o0nacTH KOpHEH MOJMHOMA Ha KOMIUIEKCHOM 1uiockoctH. Kpyru I'epmropuna u apyrue
OLICHKH.

12. ITapannensHble npsaMble MeToabl peuieHust CJIAY ¢ TpeyrosnbHON MaTpuuei.

Kpurepun oueHuBanms:

- 10-15 6ansoB - BBICTABIIAETCS CTYACHTY, €CIIM T€Ma COOTBETCTBYET COACPKAHUIO JT0KJIa/la, OCHOBHbBIE
IIOHATHUA U HpO6JICMbI H3JIOKCHBI BCPHO, CACTIAHBI 0606H.[CHI/ISI N COIIOCTABJICHHA PA3JIMYHBIX TOYCK 3PCHUA 10
paccMaTpuBaeMOMY BOIIPOCY, CAEIAaHbl M apryMEHTHPOBAaHbI OCHOBHBIE BBIBOJIbI, a JOKJIAJ COIPOBOXKIAETCA
pa3paboTaHHON MYJTbTUMEIUWHON Mpe3eHTaIlNeH;

- 0-9 GamnoB - BBICTaBIAETCS CTYIEHTY, €CIIM COAEpKaHHE HE COOTBETCTBYET TEME, HET CCBUIOK Ha
HCIIOJIb30BAHHBIC NCTOYHUKH, TCMA HC IMOJIHOCTBIO paCKpPbITa, OTCYTCTBYIOT BBIBO/IBI.
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3. MeToanueckue MaTepuabl, ONpeaesoiiue npoueaypbl olleHMBAHUA 3HAHUM
9 b
YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH, XaPAKTEPHU3YOIIMX ITAMbI
(popmupoBaHus KOMIETEHIUIA

[Tpouenypsl OLIEHHBAHUS BKJIIOYAIOT B ¢€0s1 TEKYLIUI KOHTPOJIb U IPOMEKYTOUHYIO aTTECTALIUIO.

Texymuii KOHTPOJIb YCIHEBAGMOCTH IPOBOAUTCS C HCIOJB30BAHUEM OLEHOYHBIX CPEICTB,
IIPEJICTABICHHBIX B M. 2 JIaHHOTO INpPWIOKEHHs. Pe3ynbTaTbl TEKYHIEr0 KOHTPOJS JOBOJSATCS O CBEACHHUS
o0yyaroImuxcs 10 IPOMEXYTOUHON aTTeCTalllu.

IIpoMeskyTOoUHasi aTTeCTALUS IPOBOIUTCA B (hopMeE 3aueTa, IK3aMeHa

OK3aMeH MpPOBOJUTCS [0 PACHMCAHUIO IPOMEKYTOYHOW AaTTeCTallMd B KOMIIBIOTEPHOM KJlacce.
KonnuecTBo BOIPOCOB B 3K3aMEHALlMOHHOM 3aJaHUM — 3 (2 TeopeTH4ecKUX Bompoca M 1 mpakTuyeckoe
3ajanue). OObsBIECHNE PE3y/IbTaTOB IMPOU3BOJIUTCA B J€Hb 3K3aMEHA. Pe3ynbTaThl aTTecTallMd 3aHOCATCS B
BEJIOMOCTD U 3a4ETHYI0 KHI)KKY 00Yy4aroIEerocs.

OOyuaronuecs, He MPOLICAIINE MPOMEXKYTOUHYIO aTTECTAlUMI0 MO0 TIpapuKy HPOMEKYTOUYHOM
aTTecTaluy, 10JKHBI JMKBUUPOBATh 33J0JDKEHHOCTh B YCTAHOBJICHHOM MOPSJIKE.

23



[Tpunoxenue 2
METOIUYECKHUE YKA3AHUSA 110 OCBOEHUIO JUCIHUAIIJINHBI

VY4eOHbIM MJIaHOM NPELyCMOTPEHBI CIIEAYIOIINE BUABI 3aHITUI:

— JICKLIUU;

— J1abopaTopHbIC PAOOTEHI.

VYciioBrEeM yCHEIHOT0 OCBOSHHS AUCUUIUIMHBI «YHCIeHHBIE METOIBI» SBIISICTCS MOHUMaHKE (akTa,
YTO YHUCJIEHHbIE METO/Ibl OMMPAOTCS HA KOMIUIEKC MaTEMAaTUYECKUX 3HAHUN U3 oOJsiacTel BbICIIEeH anreOpsl,
MaTeMaTHYeCKOro  aHaiuu3a,  (QyHKIMOHAJIBHOIO  aHanu3a,  AudQepeHuuanbHbIX — ypaBHEHU,
muddepeHnaIbHON TeoMeTpur, Tornoaoru u ap. [loatomy, mpucTtynas K o4epeJHOMY pa3ieny METOJ0B
BBIUMCJIEHUM, HY)KHO HaliTU NOHMMaHue o0yacTell BhICILIEH MaTeMaTUKH, Ha KOTOPbIE Pa3/iel BhIYUCICHUN
onupaercsi. Ecnu 3TOoro He nenarb, NMOHMMaHUE BBIYMCIMTEIBHON MaTeMaTuku Oyner (opMaibHO-
CIPAaBOYHBIM, U €€ KOHKPETHOE MPUMEHEHHE MOXET OKa3aThbCs TPUBUAIBHO OmMO04YHbIM. Hanpotus, eciu
He U30eraTh TaKUX JOIOJHUTENIbHBIX YCUIUH, TOHUMAHUE YUCIEHHBIX METOJO0B CTAHOBUTCA INTyOOKHUM, MX
npuMeHeHne — 00O0cHOBaHHBIM. Hampumep, HbIOTOH TpUMEHSZT METOA KacaTeNbHbBIX Uil BBIYMCICHUS
KOpHEH MOJMHOMOB BBICIINX CTENEHEH, Torja Kak COBpeMeHHas TpaKTOBKa MeTo/a TpeOyeT psaa yCIOoBUil,
KOTOpbIe (PaKTHUECKU UCKIIIOYAIOT Takoe npuMeHeHne. Heo0xoammo MoHuMaTh U KOHCTPYUPOBATh YCIOBUS
B3aUMHOM OTJIEJIEHHOCTH KOPHEW, IIPUYEM OTHIOAb HE TOJbKO cieaysa cucreme llrypma. U, nanee, myqiie
rI1y0OKO pa3o0paThCsi B OAHOM acleKTe MPUMEHEHHUS YHCICHHBIX METOJI0B, YEM OJHOBPEMEHHO BO MHOTHX
06e3 NOKHOro MOoHMMaHus. Tak, YMIKMHCOH MNpHUBEN NpUMEp HEYCTOWYMBOCTH BBIYUCIEHHUS KOpHEH
HOJIMHOMA B 3aBUCHUMOCTH OT BO3MYIIEHHs KO3(P(PHUIHNEHTOB, 4eM 00OpeK OCHOBHBIE Pe3y/bTaThl alreOphl B
o0jacTy ypaBHEHUH BBICIIMX CTENEHEH Ha HENMpUMEHUMOCTh Ha mnpakThke. Ho Beap nolyio cucremy
JUHENHBIX anredpanvyeckux ypaBHEHHH MOKHO 3KBHUBAJIEHTHO CBECTHU K BBIYMCIECHUIO KOpHEH IMOJIMHOMA,
CTENEHb KOTOPOI'O paBHAa YHWCIY YypaBHEHUH CHUCTEMbl. DTO O3HA4aeT, 4YTO MpoOJIeMbl, OTMEUYECHHBIE
YHUIKMHCOHOM, OTHOCATCS OTHIOAb HE TOJBKO K IIOMCKY KOPHEH MOJIMHOMA, U TIOMCK CHUYKEHUS HAKOIUICHUS
MOTPEIIHOCTH  JOJDKEH IIPOJIerarb COBCEM B HHOM HAaNpPaBICHUHM, 4YE€M IMPHUHATO JOBEPYHMBBIMU
MOJIb30BATEISIMU C TOBEPXHOCTHOM »Hpyaunueid. Ilo 3TuM npuumHam XoTenoch ObI PEKOMEHIO0BATH
U3y4aromuM Kypc «UuciaeHHBIE METOABI» CHUCTEMHO 3aHMMAThCs pa3lelaMu BBICIIEW MaTeMaTHKH, C
KOTOPBIM KYypC CBsA3aH. JIpyrMM BaXHBIM acII€KTOM YHUCJICHHBIX METOJIOB SBIISIIOTCA OIPAaHUYEHHs HA UX
npuMeHUMOCThb. [loHnMaTe U QopmynHpoBaTh HEOOXOIUMBIE OrPAaHUYEHHS] MOXKHO TOJBKO HCXOAS M3
MTOHUMAaHUs TEOPETUKO-MAaTEMAaTUYECKON MPUPOJIBI UCIIOIB3YEMOT0 MeToaa. Kpome TOro, BBIMUCIUTEIBHYIO
MaTeMaTHKy IPUMEHSIOT He Ha Oymare, a Ha KoMmIbiotepe. YToObI MpUMEHEHNE 0Ka3aJ0Ch YCIEIHbIM, Ha/l0
BUJIETh, KaKOE€ BIIMSIHUE KOMIIBIOTEPHOE HAKOIUIEHUE IOTPEIIHOCTH OKAXET HAa MAaTeMATHYECKHUE YCIOBUS
IPUMEHEHUs 4YHCIIeHHOro Mmertoaa. OTciojla BbITEKaeT HEOOXOAWMOCTh AKTUBHOTO BBIYUCIUTEIHHOIO
MPaKTUKyMa Ha KOMIBIOTEPE, CKOHIIEHTPUPOBAHHOTO Ha MPEeIMETHOM 001acTh, B KOTOPOI Mperoiaraercs

MPUMEHATh KOHKPETHBIM YUCIEHHBIA MeTOA. Bcex 3TuX ycuiaui HE OOCTAaTOYHO JUIsi OCBOCHMS Kypca



«Hucnennele MeToAbl». CleqyeT aKTUBHO HHTEPECOBATHCS COBPEMEHHBIMHM JOCTHKEHUSMH HAyKu U
NPakTUKA B CO3JaHUM HOBBIX MeTOJ0B. LlerecooOpa3HO HMETh MpPEICTaBICHHE O CYLIIECTBYIOIINUX
MHCTPYMEHTAIBHBIX CPEJICTBAX, B YACTHOCTH, 00 aJTOPUTMAaX CUCTEM KOMIIBIOTEPHON MaTeMaTHUKH, a TaKKe
00 acrnekTe co3ianus 0aHKa napasuieIbHbIX alTOPUTMOB U MIPAKTHKE UX IPUMEHEHUS B CYIIEPKOMITBIOTEpaX.
Bo Bpems nabopaTopHbIX paboT ClieAyeT KOHLIEHTPUPOBATHCS HA CMBICIOBOM COJCPXKAHWUU 3aJaHUH U UX
CaMOCTOSITEIbHOM BBITIOJTHEHUU C BepU(HUKAIMEN MPaBHUIBHOCTH, 00CYXIaTh KOPPEKTHOCTD IMOIYYECHHBIX
Pa3HOBUHOCTU BO3MOYKHBIX pelleHMi ¢ npenojasateneM. [Ipenmer «HucneHHble METOIb» HYKHO BUJIETh
KaK B HICTOPUYECKOM acIeKTe (BBIUMCIUTEIbHAS MaTeMaTHKa CO3/]aHa JI0 MOSBICHHS KOMIIBIOTEPOB U HE IS
MPUMEHEHHUS Ha KOMIIBIOTEPAX), TAK U B ACMIEKTE aKTUBHOTO Pa3BUTHS: KOMIIBIOTEPU3AIUs MEHSET YCIOBUS
U pe3yJbTaThl INPUMEHEHUS MaTeMaTHMuecKux MeTojoB. Cucrema IpenojaBaTelbCKOro KOHTPOJIS U
CaMOIIpOBEpKH oO0s3aTeNabHa Ul CTYACHTOB. BakHO BHIETh HIMPOKUE BO3MOXKHOCTH IPAKTUYECKOIO
NPUMEHEHHUs 3HAHUI ATON o0yiacTu B cBoel Oyaymieil nmpodeccuoHanbHON aeareiabHocTu. [Ipu uzydenuun
JUCIUIUIMHB HEOOXOJUMO aKTHBHO HCHOJb30BaTh Y4eOHYI0 M HAyYHYIO JIMTEPATypy, YCTOSBIIMECS Ha
JECSATUIIETUSl HayyHble W3/aHus, Hanpumep, PuxreHronbla u l'aHTMaxepa, 3JIEKTPOHHbIE OMOIMOTEKH,
MH(POPMALIMOHHO-TIONCKOBBIE PECypChl, aKTUBHO W CHCTEMHO paboTaTh C KOMIBIOTEpOM. Tpedyercs
CUCTEeMAaTUYECKOEe OOCYXKICHHE CaMOCTOATEIbHOW paboThl C mpenojaBareneM. B jpanbHeliem
OPOJABMKCHUM HEOOXOAMMO H3y4aTh CHEIHAIbHYI0 TEOPETHYECKYI0, a TaKke HayYHO-TEeXHUYECKYIO
JUTEPaATypy, CAMOCTOSITEIbHO KOHCTPYHMPOBAaTh BUJAOM3MEHEHUSI YHCIEHHBIX METOJIOB, COBEPIIEHCTBOBATH
CYILIECTBYIOIINE BbIUNCIUTENbHbIE aJITOPUTMBI.

IlonroroBka kK NpoOMeKyTOYHON aTTECTALIUN.

ITpu moAroTOBKE K MPOMEKYTOUHON aTTECTAllUU 11eJ1eco00pa3Ho:

- BHMMATEJIbHO HW3YYWUTh NEPEUYEHb BOIPOCOB M ONPEAEINUTh, B KAaKUX HMCTOYHHMKAX HaXOMATCA
CBEICHMSI, HeOOXOIMMBIE /I OTBETA HA HUX;

- BHUMATEJIbHO MPOYUTATh PEKOMEH/I0BAHHYIO JTUTEPATYPY;

- COCTaBUTh KpaTKNE€ KOHCHEKThI OTBETOB (TJIAHBI OTBETOB).

JUjis TOATOTOBKM K 3aHSTHUSAM, TEKYIIEMY KOHTPOJIIO M MPOMEKYTOYHON aTTeCTalluu o0ydaromuecs

MOTYT BOCIIOJIb30BAThCS AIIEKTPOHHO-OMOIMOTEYHBIMUA CHCTEMAMH.



