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1 IIOSICHUTEJIBHAS 3AIIUCKA

1.1 Heap AucuMnInHbI; GOPMUPOBAHKE y CTYJCHTOB KOMIIETEHTHOCTH B 00JIACTH YHCIICH-
HBIX METOJIOB PEIICHHs 3a/1a4 MaTeMAaTUYECKHUX 33/1a4 C MCIOJIH30BAHUEM KOMITBIOTEPHOM TeX-
HHKH, OBJIaJICHIE HAYyYHBIM (DYHJAMEHTOM BBIYMCIUTENBHON MaTeMaTHKY, TOHUMaHHE ee UJIeH, Me-
TOZOB, (AKTOB M CTPYKTYP.

1.2 Mecto nucuumiimabl B cTpykrype OOIL: [ucuunimnna «BerauciirenbHas MateMa-
THKa» OTHOCUTCS K JAUCLUIUIMHAM 4acTH, GOPMHPYEMOH yyaCTHUKaMU 00pa30BaTENIbHBIX OTHO-
menwnii 6;10xka b1 (b1.B.06).

1.3 lucuunjuHa HanpapjeHa Ha (opMHPOBaHMe ciaeqyoIuX KommeTeHumii: OITK-
1, TIK-1, T1K-8.

— OIIK-1. CnocobOeH npuMeHsTh pyHAaMEHTaIbHbIC 3HAHUS, IOJTy4eHHbIE B 00JaCTH Ma-
TEMaTUYEeCKUX U (WIN) €CTECTBEHHBIX HAayK, U UCIIOJIb30BaTh UX B MPOPECCUOHATIBLHON J1esATelNb-
HOCTH, HHAMKATOPAMH JJOCTUKEHUS KOTOPOH SIBIISIETCS:

e OIIK-1.1 - o6sanaeT 6a30BbIMM 3HAHUSIMU, TIOJTYYEHHBIMU B 00J1aCTH MaTEMaTHYECKUX
U (WIKM) €CTeCTBEHHBIX HAYK;

e OIIK-1.2 — ymeeT UCIIONIB30BaTh UX B MPOGECCHOHATBLHON IEATEILHOCTH,

e OIIK-1.3 — nmMeeT HaBBIKH BbIOOpa METO/IOB PEIICHHUS 33124 TPO(HEeCCHOHATBLHOM Jie-
ATEIHLHOCTH Ha OCHOBE TEOPETUICCKIX 3HAHUM.

—IIK-1. CriocoGeH neMoHCTpUpoBaTh 0a30BbIC 3HAHUSI MATEMATHUECKUX U €CTECTBEHHBIX
HayK, MPOTPAMMHPOBAHMS U WH()OPMAIMOHHBIX TEXHOJIOTHH, HHANKATOPAMH JTOCTHKEHUS KO-
TOPOU SIBJISICTCS:

o [IK-1.1 — obmamaeT 6a30BHIMHM 3HAHHUSIMHU, IOJTYYCHHBIMH B O0JIACTH MaTEMAaTHYCCKUX
U (W) €CTECTBEHHBIX HAYK, TPOrPaMMHUPOBAHUS U HHPOPMAITMOHHBIX TEXHOJIOTHIA,

e [IK-1.2 — ymeer HaxoauTh, GOPMYJIIMPOBATH M PEIIaTh CTAHAAPTHBIC 3a7a4d B COO-
CTBEHHOM Hay4HO-HCCIIEI0BATENbCKON NEATENLHOCTH B 0OJACTH MPOTpaMMHPOBaHUS U HHPOP-
MAITUOHHBIX TEXHOJIOTHI.

— ITK-8. CnocobeH ncnonp30BaTh COBPEMEHHBIE METO/IbI pa3pabOTKU U peau3alui KOH-
KPETHBIX aJITOPUTMOB MaTEMaTHYECKUX MOJIENIel Ha 0a3e sI3bIKOB MPOTPAMMHPOBAHUS U ITAKETOB
MPUKJIAIHBIX IPOTPAMM MOJIEIUPOBAHUS, HHANKATOPAMM JOCTHKEHUS KOTOPOM SBISETCS:

e [IK-8.1 — 3HaeT coBpeMEeHHBIE METO/IBI Pa3pabOTKU U pean3alui aJrOpUTMOB MaTe-
MaTHYECKHX MOJIENIel Ha 0a3e sI3BIKOB U MMaKeTOB MPUKIIATHBIX POTPAMM MOICITUPOBAHUS;

e [IK-8.2 — ymeeT pa3pabaTsiBaTh U pEAIM30BHIBATH ATOPUTMBI MATEMATHICCKUX MOJIC-
Jieit Ha 6a3e S3BIKOB U MaKeTOB MPHUKIATHBIX MPOTPaMM MOEIUPOBAHHUS,;

e [IK-8.3 — uMeeT nmpakTHYecKHii ONBIT pa3pabOTKU U peaU3aliK alTOPUTMOB UX Ha
0a3e S3bIKOB U MaKETOB MPUKIATHBIX TPOTPaMM MOJIEIUPOBAHHUS.

1.4 TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHMsl. B pe3ynbraTe U3ydeHus JUCLU-
IUTMHBI CTYACHT JOJKEH

3HATh:

® OCHOBHBIE MOHATHS U METO/IbI BEIUMCIUTEIILHOW MaTeMaTHKH,

® YUCJIEHHbIE METObI PEIICHUS Pa3IMUHbIX MaTEeMAaTHYECKUX 3a/1a4,

® OILIEHKHU aJITOPUTMOB YHCJIEHHBIX METOOB PELIEHUS MAaTEMAaTUUECKHX 3a/1a4 [10 MHTEIIIEK-
TyaJIbHOM CJI0HOCTH, BBIYUCIUTENbHBIM 3aTpaTaM, YCTOWYMBOCTHU K MOTPEIIHOCTSIM HC-
XOJIHBIX JAHHBIX U OKPYTJICHUH,

® 0COOEHHOCTH KOMIIBIOTEPHOM pealn3alliy YUCICHHBIX METO/I0B, TPAHUIBI TPUMEHUMO-
CTH YHUCJIEHHBIX METOJI0B, BO3MOKHOCTH OCHOBHBIX CIIELIMAIM3UPOBAHHBIX MaTeMaTuye-
CKHX MAaKETOB, PEAIM3YIOLINX YMCIEHHBIE METOIbI,
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® [IEPCHEKTUBbI COBEPILIEHCTBOBAHMS YMCIEHHBIX METOJOB U KOMIIBIOTEPHBIX MHCTPYMEH-
TaJIbHBIX CPE/ICTB AJIS UX peasln3alluy;
yMeTb:

® CIIOJIB30BaTh OCHOBHBIE MOHATUS U METO/bI BEIUNCIUTEIbHON MaTeMaTHKH,

® YUCJIEHHbIE PEUIaTh TUIIOBbIE MaTeMaTHYECKUE 3a/laud, MPOBOAUTH HEOOXOAMMBIE pac-
YeThl B paMKax IIOCTPOEHHBIX MOJEJIEH, aHaJIM3UPOBATh PE3YJIbTaThl, OLIEHUBATh IIOTPELL-
HOCTb MOJY4E€HHOTO PELICHHUS,

® AHAJM3MPOBATh U CPABHUBATh AITOPUTMbI YHCIEHHBIX METO/OB PELICHUs MaTeMaTHye-
CKHX 3aJ1a4 110 UHTEJUIEKTYyaJIbHOM CII0)KHOCTH, BBIYUCIIUTEIbHBIM 3aTpaTaM, YCTOWYUBO-
CTH K MOTPEIIHOCTSAM MUCXOJHBIX JaHHBIX U OKPYIJIEHUH, TPaHULIaM IPUMEHUMOCTH, 0CO-
OEHHOCTSIM KOMIIBIOTEPHOM peain3aluy;
BJIa/IeTh:

® HaBBIKAMU YMCIIEHHOI'O PEIIEHHs MaTEMaTHUECKUX 33a4 ¢ UCII0JIb30BaHUEM pa3HOOOpas3-
HBIX CPEJICTB KOMITBIOTEPHOM MOIEPKKH, BBIOOPA YUCIIEHHOTO METO/Ia PELICHHUS MaTeMa-
TUYECKOM 3aJ]auu B 3aBUCUMOCTH OT OCOOCHHOCTH 3a/1a41 ¥ HATUYHsI HHCTPYMEHTAIbHBIX
KOMIIBIOTEPHBIX CPEJICTB €€ pPeLIeHUS,

® TEXHOJOTUSMHU MPUMEHEHUS BBIYUCIUTEIbHBIX METOIOB JJISl UCCIEIOBAHUS U PEILECHUs
3ajlay U3 pa3IMuHbIX 00JacTell MaTeMaTUKU U ee IPUII0KEHUH,

® HaBBIKAMU MPAKTHUYECKON OILIEHKM TOUHOCTHU PE3YJIbTATOB, MOJyUYEHHBIX B XO/€ PELICHUS
T€X WJIM UHBIX BBIYMCIUTENBHBIX 33/1a4, HA OCHOBE TEOPUU MPUOIMKEHUH,

® OCHOBHBIMH IIPHEMAMH HCIIOJIb30BAHMSI BEIUMCIUTEIbHBIX METOIOB IPU PEIICHNUHN Pa3Iny-
HBIX 3a/1a4 PO ECCHOHATILHON 1eATEIbHOCTH.

1.5 O0mas TpyA0eMKOCTh TUCHHUILINHBI «BblunCIUTEIbHAS MATEMATHKa» COCTABIISET 5
3adetHbIX enuHul (nanee — 3E) (180 vacos).

[Iporpamma mpeaycMaTpuBaeT U3ydeHHe MaTepruaia Ha JIEKIUAX MPAKTHYECKUX U J1abo-
paTtopHbIx 3aHATHsIX. [IpeycMOTpeHa caMOCTOsITeNIbHAsE paboTa CTY/ICHTOB I10 TEMaM U pa3/iesiaM.
[IpoBepka 3HaAHMH OCyHIECTBISETCS HPOHTATBHO, HHANBHUIYAIBHO.

1.6 O6bem AUCHMILVINHBI M BUAbI Y4eOHOM /1esiTeIbHOCTH

O0beM TUCHUILIMHBI M BH/IbI YUe0HOl JiesiTeIbHOCTH (0uHast (popma o0yueHuUs1)

Buj yueOHoi1 padoThI Bcero yacos Cemectp 6
OO1w1ast TpPyA0EMKOCTh 180 180
AynHATOpHBIE 3aHATHS 90 90
Jlexuun 32 32
[TpakTryeckue 3aHATUS 20 20
JlabopaTopHbIie pabOTHI 28 28
CamocTosiTenbpHas padoTa 64 64
By uToroBoro KOHTPOJIS 36 9K3aMeH




2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE
YuyeOHO-TeMaTHUYeCKHUH IVIaH

AyIMTOpHBIE 3aHATHS Camo-

No HaumenoBanue Bcero Tex IIpakTn- | Jlabopa- CTOs-

- TeM (pa3aeioB) 4acoB - YyecKue 3a- | TOPHbIe | TeJabHas
HATHSHA padoThI padora
Teopernueckrne OCHOBBI YUCIICH-
1. | HBIX METOHOB: IIOTPEIIHOCTH
AoB: ToTp 14 4 2 2 6
BBIUHCIICHH; YCTOMYUBOCTD U
CJIO)KHOCTh JITOPUTMA.
5 OcoOeHHOCTH MaTeMaTHYECKUX
" | BBIYMCIIEHUH, peaJIn3yeMbIX Ha 14 4 2 2 6
KOMIIBIOTEpE.
3. | Pemenue cucreMbl JIMHEMHBIX
. 30 6 4 8 12
yYpaBHEHUH: IPSIMbIE METO/IBI.

4 Pemrenue cucteMbl JIMHEHHBIX

" | ypaBHEHHI1: UTepallMOHHBIC Me- 18 4 2 4 8
TOJIBI.

5. | Pemenue HenmMHENHOTO ypaBHE-

P 18 4 2 4 8
HUSL.

6. | Pemenue cucreMbl HETUHEHHBIX 5 9 4
YpPaBHEHU.

7. | Meroab! npubmmkeHus: GyHK-

ORI Py 20 4 4 4 8
017071

8.

YucneHHOe HHTETPUPOBAHUE. 12 2 2 2 6
UucneHHble METO/IbI PELLICHUS
9. | 3amaum Komn ni1st 0OBIKHOBEH- 12 9 9 2 6
HBIX UG PepeHaTbHbIX ypaB-
HEHUH.
Dk3ameH | 36
ATOro 180 | 32 20 28 64
NuTepakTHBHOE 00YUYeHHE N0 JUCHUIJIMHE
®opma Koa-
HaumeHnoBanue Bun p
Ne HHTEPAKTHBHOIO 3aH1- BO
TeM (pa3aesioB) 3aHATHSA
THS 4acoB
TeopeTrrnueckre OCHOBBI YUCIEHHBIX
. Jlexuus ¢ mpobIeMHBIMH
1. | METOJOB: MOTPEIIHOCTH BHIYMCIICHHUI;
o JK BOIIPOCaMH, C OpraHu3a- 2
YCTOMYHUBOCTD U CIIOKHOCTH aJIro- o .
1uel o0CyKIeHHIA
pUTMA.
JIek1ns ¢ mMOCTaHOBKOU
OcoOeHHOCTH MaTeMaTHYECKUX BbI-

2. N MPOTUBOPEUYUBBIX CUTYa-
YUCJICHUH, peaTn3yeMbIX Ha KOMITBIO- JIK 2
Tene [IMsI, OpTaHU3aIHs TTOUCKa

pe- BapHAHTOB UX pa3pemieHus
o Jlexmust ¢ mpoOIeMHBIMU

3. | Pemenue cucrembl TMHEHHBIX ypaB-

. JIK BOIIPOCAMH, C OpraHu3a- 2
HEHUM: PSMBIE METOJIBI. . N
1en 00CyKIeHUH

4. | Pemenue cucteMbl TUHEHHBIX YpaB- K Jlexus ¢ >neMeHTaMH BbI- 4

HEHUMW: UTEPAITMOHHBIC METOJIBI. 16 CTYIUICHHH CTYJICHTOB C




MOCJIEIYIOIIUM 00CYKIe-
HUEM
PaboTa B rpynmnax
5 . Il
Pemienne HEMHENHOTO ypaBHEHUS. Hg Pabota B rpymnmax 4
6. | PemeHne cucTeMbl HEJIMHEIHBIX
o 16 B3anmomnposepka 2
YpaBHEHHUH.
7 . Il
Metoap! npubImKeHus QyHKIUA Hg Pabota B rpymmax 4
8 HucneHHoe HHTErpUPOBAHHUE. 16 B3anmonposepka 2
UToro 22

3 COAEP/)KAHUE TEM (PA3EJIOB)

Tema 1. Teopermueckue OCHOBBI YHMCICHHBIX METOJOB: IOTIPEIIHOCTH BBIYMCICHMIA;
YCTOMYHUBOCTb U CI0KHOCTh aJIrOPUTMA.

MonenpoBaHue Kak OWH U3 OCHOBHBIX METO0B HAYYHOI'O IIO3HAHMSI. DTaIbl PELICHUS
33/1a4d METOJIOM MaTEMaTU4YECKOro MOJAEINpOBaHUA. VCTOpHs BBIYMCIMTEIBHON MAaTEMaTUKH.
BrruncnuTenbHas MaTeMaTHKa U YMCIEHHBIE METObI KaK Hay4HbIe HallpaBiieHus1. OCHOBHBIE Ma-
TEMAaTUYECKHUE 3a/1a4l, PEIIAaeMbI€ YMCICHHBIMU METOJaMU. MeToJ BBIUMCIUTEIBbHON MaTreMa-
TUKU. 3a]1a4a BIYUCIUTEIbHON MaTeMaTHKH B 001ieM Buje. CTpyKTypa U HICTOUHUKH MTOTPELIHO-
CTH PE3YJIbTATa IIPU PELICHUN 3a1a4U METOIOM MaTEMaTUYECKOr0 MOACIMPOBaHU. Y CTpaHUMas
U HEYCTpPaHMMas MOTPEIIHOCTh. DMIMPUUECKHUE MTpaBUIa MIPU OpraHu3alnuu BeluucieHui. Kop-
PEKTHOCTh MAaTEMaTHUYECKOM 3a7auu. Y CTOMYMBOCTD 3a/1a4d KaK Mepa 4yBCTBUTEIBHOCTU K IIO-
IPELIHOCTSAM HMCXOJHBIX JaHHbIX. [110xas oOycnoBieHHOCTH 3aaaun. HeycToMunBOCTh UKCIIEH-
Horo Metoaa. KoppeKTHOCTh YicIeHHOro anropurMma. [IpuMepsl 110xo 00yClIOBIEHHBIX 3a/1a4 U
HEYCTONYMBBIX YUCIEHHBIX METOJ0B. OCHOBHBIE 3a/auu pa3zena «UhcaeHHbIE METOIbD.

Tema 2. OcoOeHHOCTH MaTeMaTHUYECKHX BBIYMCICHHN, peAIn3yeMbIX Ha KOMITBIOTEPE.

TouHoe u mpubMKeHHOE 3HaYeHHs BeTU4UHEI. [lorpemHocts, abcomoTHAsE U OTHOCHU-
TeJbHas MOTPEUTHOCTH 3HAYCHUS TPUOJIMIKEHHOMN BETMYUHBI. AOCOIOTHASI M OTHOCUTEIBHAS TI0-
TPEUTHOCTH BEIIECTBEHHBIX yHceln. JlecsTuuHas 3amuch NpUOMIKEHHBIX 3HaUeHUU. 3Havalue,
BEpPHBIC U COMHUTEbHBIC ITUMPHI AECITHUHON 3anucy yucia. CBsi3b OTHOCUTEIBHOM MOTPEITHO-
CTH C KOJIMYECTBOM BEPHBIX 3HAYAIIUX IU(P B ACCATUYHON 3aMTUCH MPUOIMKEHHOTO 3HAUCHUSI.
[TpaBuna okpyrienus uncen. OCHOBHas M 0OpaTHas 3a7a4ud TEOPUH TorpenrHocteil. OCHOBHbBIE
METO/IbI PEIICHUS ITUX 3a]ay.

Uwucna koneuHoit TouHocTu. DopmaTsl 3aMUCH YUCET B TTAMATH KOMITbIOTEpA: ¢ (PUKCH-
pPOBaHHOU W MiaBaroliei 3aniaToid. OCHOBHbIE YMCIIOBBIE XapaKTEPUCTUKU U CBOWCTBA YMCEN C
¢bukcupoBaHHo# 3amsitoi. HopManu3oBaHHast 3anuch BelECTBEHHBIX ynces. dopmar npeacTas-
JIEHUs BEILIECTBEHHBIX uncel B naMmsaTi komnbetotepa. Crannapt IEEE-754 npencraBnenus Berie-
CTBEHHBIX 4Kcesl. OCHOBHBIE YHCIIOBBIE MapaMETPhl CUCTEMBI YHCEIT C TUIaBAKONIEH 3anaTon. Bel-
MOJTHEHUE apU(PMETHUECKHUX JIEHCTBUI HAJl YUCIIaMU B OTPAHUYEHHOM KOJH4ecTBe pazpsaaoB. Cu-
Tyaluu, TPUBO/ISIINE K BOSHUKHOBEHHUIO OIMOOK MIPH BBITIOJHEHNUN apu(METUUECKUX OTeparus
HaJ YUCIIaMU B OTPaHUYCHHOM KOJIMYECTBE pa3psaoB. Anredpandeckiue 0COOEHHOCTH CHCTEMBbI
YHCeI KOHCYHON TOYHOCTH.



Tema 3. PellieHre cucTeMbl JUHEWMHBIX YPAaBHEHUMN: MPSIMBIE METOBI.

OcHoOBHBIE 331a4H TUHEHHOU anreOpsl, perraeMble YUCICHHBIMUA MeToaaMu. Kimaccudu-
Kallisg METOJIOB pellleHus aredpandeckux 3aiad. [loctaHoBka 3a1auu penieHus CUCTEMbI JIMHEH-
HbIX anredpandeckux ypasHenuit (CJIAY). 'eomerpuueckas natepnperanus. [Ipsmeie u urepa-
LIUOHHBIE METOJIbl PEIICHUS CUCTEM JIMHEHHBIX ypaBHeHui. [TpaBuiio Kpamepa pemenusa CJIAY,
OLICHKAa BBIUMCIIMTEIBHBIX 3aTPaT U CIOKHOCTU aNropurMa no BpemeHu. Kiaccuueckuil meTos
I"aycca pemenus CJIAY, olieHKa CI0KHOCTH aJlfOPUTMA 1O BpeMeHU. Moaudukanuu MeToaa
["aycca ¢ 1ebI0 yCUIIeHHs YCTOMUNBOCTH aITOPUTMA K ITOTPEIIHOCTSIM UCXOAHBIX JaHHBIX U IIPO-
MEXYTOUHBIX BelunciieHui. [Ipumenenue metona ['aycca k BEIYMCICHUIO ONpeienuTeneii u oopa-
nieanto Matpuil. Meron LU-pasnoxenus pemenust CJIAY. O630p metonoB pemennst CJIAY ¢
MaTpullaMu crienrainbHoro Buja. [Ipodiaema pocta BBIYMCIUTEIBHBIX 3aTPAT U MOTPEIIHOCTH IIPU
YBEIMYECHUH pa3MepHOCTH cucteM npu petnenun CJIAY u obpamenun matpun. Ciaabas 00ycioB-
JeHHOCTh. Yuciio 00ycnoBIeHHOCTH MaTPUIIBI.

Tema 4. Pemienue cucteMbl TMHEHHBIX YPaBHEHHN: HTEPALIMOHHBIE METOIBI.

HTepanioHHbIe METOABI PEIICHHUS anre0pandeckKux 3aJad Kak albTepHATHUBA MPSIMBIM
meroaaM. IlpuMeHeHne TeopeMbl O CKUMAIOLIMX 0TOOPaKEHUSIX MIPU PELLICHUH CUCTEMBbI JIMHEH-
HBIX YPaBHEHUM: IPOCThIE UTEpaluu, MeTol SAkoOu, meToy 3elaens. Y ciaoBUs CXOUMOCTH UTe-
panMOHHBIX MeTOJ0B. OlLIeHKa MOTPEeLIHOCTH NPUOIMKEHHOTO PEIIeHUs] U KPUTEpUH OCTaHOBKH
UTEPaLMOHHOrO npouecca. [lorpemnoctu OKpyriaeHus pu NpaKTUYECKON peann3auy UTepary-
OHHOTO Mpolecca. Y CKOPEHUE CXOAUMOCTH UTEPALIMOHHON ITociieoBaTeabHOCTU. [IonsaTue o me-
TOJE PEJIAaKCALUU.

Tema 5. Pelienue HenmuHENHOTO ypaBHEHHUS.

IlocranoBka 3agaun. IIpsmble MeTOABI PELIEHUS HEINMHEWHBIX YpPaBHEHWM, NMPUYHMHBI
IPUMEHEHHUS YUCIEHHbIX MeTooB. [IpubnmxenHoe 3HaueHue kopHs. ['eomerpuueckas MHTEp-
nperanys. OCHOBHBIE ATallbl YUCICHHOTO PELIEHUS YPaBHEHUS C OOHUM HEU3BeCTHBIM. Jlokann-
3anus KopHen. TeopeMsl O CylIeCTBOBAHUH M €AMHCTBEHHOCTH KOPHSI HEJIMHEWHOI'O YPaBHEHHS.
[TpubnnxeHHOe BBIYMCICHUE KOPHS YpaBHEHHUS C 3a/1aHHONW TOYHOCTBIO METOJIOM TOJOBUHHOIO
neneHuss. Mero MpoCcTOM UTEPAllMKM YHMCIEHHOTO PELICHUs YPAaBHEHMM. Y CIOBHS CXOIUMOCTHU
UTEPAIMOHHOM MOCe10BaTeNbHOCTH. [IpakTHueckre cXxeMbl BBIYMCICHUS PUOIMKEHHOTO 3Ha-
YEHUs] KOPHS YpaBHEHMs C 3aJaHHOM TOYHOCTHIO METOJOM NMpocTOoi utepanuu. CXoauMocTh U
YCTOMYMBOCTh YUCICHHOrO Merona. Merox xopa. I'eoMmerpuyeckas HMHTEpIpeTanus METOAA.
OrneHka NOrpenHoCcTH MpUOIMKEHNS [0 METOLY XOpJ M KPUTEPU OCTAHOBKU MTEPAIL[MIOHHOTO
npouecca. Merton kacatenbHbIX. ['eomeTpruueckas nHTeprnperanus Merona. OeHKa MorpeniHo-
CTH NPUOJIMKEHUS 110 METO/Y KacaTeNbHbIX U KPUTEPUIl OCTAHOBKH UTEPALIMOHHOTO Ipoliecca.
KomOuHupoBaHHbIH MeTOS.

Tema 6. Pemienue cucreMbl HEJIMHEHHBIX YpaBHEHUH.

Mertoas! perieHus: CUCTEM HEJIMHEWHBIX YpaBHEHHU. MeTo mpocToi urepanuu. Meron
3eiizens kKak MOJU(HUKAIMA METOJIa IPOCTON uTeparuu. /loctaTouHoe yClIoBUE CKaTOCTH 0TOO-
paXkKeHUs JUIsl CUCTEMBI HEJIMHEWHBIX YpaBHeHM. Meton HproTOHA. Y MEHbIIEHHE BBIYUCIUTENb-
HBIX 3aTpat B MeTo/ie HproTona. IIpakTnueckue cxemsl pemenus Ha OBM.

Tema 7. MeTtobl puOIMKEHUS QYHKIHH.

3amauu, NPUBOASIIKE K allPOKCUMalMU OJHON (yHKUUU Opyroi. Anredpanyeckuit
MHTEPHOJSIMOHHBI MHOTOWIEH: €IMHCTBEHHOCTh, (opma Jlarpanika, OIEHKa MOTPELUIHOCTH
uHTepnonupoBanus. [IpakTuueckast orieHKa NOrpeUIHOCTH UHTeproaupoBanus. Ob6paTHoe WH-
TeprnojiiposBanue. [IoHATHE 0 CXOAMMOCTH MHTEPIOJALMOHHOrO npouecca. llonsatus o crnai-
Hax. [IpakTudeckne cxempl HHTEPIIONIMPOBaHUs Ha DBM.



Tewma 8. UncneHHOE MHTErpUPOBAHUE.

KBanparypnast ¢opmyna npsmoyroiabaukoB. @opmynsl Hetorona-Korteca. Metox He-
onpeneneHHbIX kKodhurmentos. @opmyna tpanenuii. ®opmyna Cumncona. KBanparypuas dhop-
Mmyna ["aycca.

[TocranoBka 3aaun NPUOIMKEHHOTO BBIYMCIICHUS OIIPEICICHHOT0 HHTEerpaa, popmyia
npsaMoyroibHuKkoB. Popmynsl Heiorona-Koteca. Metox HeompeaeneHHbIX KO3((UIIMEHTOB.
®opmyna Tpanenuil. [IpakTryeckas olleHKa MOTPEIIHOCTH KBaApaTypHbIX (opmyi. Popmyna
Cumncona. KBagparypnas ¢popmyna ["aycca, onienka nopsiaka yobIBaHUS IOIPEIIHOCTH. Boruuc-
JUTeNbHAs MOTPEHIHOCTh KBaApaTypHBIX Gpopmyi. Meton Monte-Kapio. Uucnennoe uHTErpupo-
BaHue Ha DOBM.

Tema 9. Uwucnennble MeToAbl pemeHus 3amaud  Komw 1is  0OBIKHOBEHHBIX
nuddepeHIAIbHBIX YPaBHCHUM.

Meron Pynre-Kyrra. MHoromaroBsie MeTOAbl. UYUCIEHHBIE METOAbI PELICHUS
OOBIKHOBEHHBIX U PepeHITaTbHBIX YpaBHEHUH.

UwucneHnHbie MeTOBI pereHus 3anaun Komm it 00bIKHOBEHHBIX AU((EpeHIINATHHBIX
ypaBHeHui. Meron Pynre-Kyrra. MHOromarossie Metosbl. Pemenue kpaeBoi 3ajaun Juisl Jiu-
HENHOro 2-T0 MopsijiKa CBEIEHUEM K pa3HOCTHOH KpaeBoi 3ajaue. MeToq nporonku. YucneHnHoe
pelieHrne oObIKHOBEHHBIX MU depeHInanbHbIX ypaBHEeH!I Ha DBM.

4 METOANYECKHUE PEKOMEHJAIIUU (YKA3AHUSA) JJIA CTYAEHTOB
11O U3YYEHUIO JTUCHUITJIMHbI

JIeKuMOHHBIN KypcC M0 JUCLUILINHE «BbrunciauTenbHas MaTeMaTuKa» JOJKEH CTPOUTHCS
TaKUM 00pa3oM, 4TOOBI, MPUCTYTAst K U3yUYSCHHUIO KaXKT0i HOBOM TEMBI, CTyI€HTHI 3HAIU, KaKHe
BOIPOCHI paHee M3YYEHHOro mMarepuana OyJIyT MCHOJIb30BaHbI MPU U3yUYEHUH HOBOro. JIekiuu
JIOJIKHBI HOCUTh NMpoOJIeMHbIN xapakTep. CTyJAeHTbI JOJIKHBI MPUBJIEKATHCSA K MOCTAHOBKE MPO-
O51eMBbl, K TIOMCKY MyTeH ee pelleHns, 000CHOBAHUIO KaXJI0ro yTBepkAeHus. Mcrnonb3yemble Me-
TOJIbI JIOJKHBI OPUEHTUPOBATH O0YUAIOIIMXCS HA UX YCBOCHHUE U IPUMEHEHUE B OyAyIIEM.

B Hauane kax o IeKIMU He0OOXOAMMO YSICHUTB 11€J1b, KOTOPYIO JIEKTOP CTaBUT Iepest Co-
0ot u nepen cryaeHramu. Heo6XoaMMO OpHEHTHPOBATH CTYJEHTOB Ha CpaBHEHHE TOTO, YTO OH
CJIBIIIUT HA JIEKIUHM C TE€M, YTO UM OBUIO M3yU€HO paHee, YKJIa/blBaTb HOBYIO MH(OpMaIHio B
CcOOCTBEHHY10, YK€ UMEIOIIYIOCS Y Hero cuctemy 3HaHui. [lo xony nekuuu nenecoodpa3Ho noju-
YEepKHUBATh HOBBIE MOHATHUSA, BBISICHIATh UX CMBICI, Pa3bACHATH KaK OCHOBHBIE ITOJIOXKEHUS AUCLIU-
IUTMHBI HAXOJAT MPaKTUUECKOE MPUMEHEHUE MPU PELICHUH KOHKPETHBIX 3ajau.

BaxxHast posb J0KHA OBITH OTBEZICHA Ha JIeKIMH auckyccuu. C 3Toi Lenbio B mpoliecce
MOJTOTOBKHU K JIEKLIUU Lielecoo0pa3Ho NPOAyMaTh CUCTEMY BOMPOCOB, HA KOTOPBIE JTOJIKHBI OT-
BETHUTb CTYJICHTBI, C MIOJIHBIM 00OCHOBAHUEM CBOUX YTBEPKICHHH.

B koHIIe IeK1Iny BMECTe CO CTYIEHTaMU 11eJIeCO00pa3HO MOJBECTH €€ UTOTH U yOeauThCs,
YTO MIOCTABJIEHHAS LI€]b JOCTUTHYTA.

Kaxnoe nabopaTopHoe 3aHATHE 11€51ec000pa3HO HAYNHATh C TOBTOPEHMS TEOPETHUECKOTO
MarepHaia, KOTOpbIA OyJeT MCIoJIb30BaH Ha HeM. J1Jif 3TOro oueHb BaXKHO YETKO CHOPMYIHPO-
BaTh 1€J1b 3aHATUS U OCHOBHBIEC 3HAHMSI, YMEHUS U HABBIKU, KOTOPBIE CTYJIEHT JOJKEH MpHoOpe-
CTH B TEUEHUE 3aHATUS.

Copep:xanue 3a/1aHus JOKHO OTpaykaTh MPOOJIEeMHBIE U 3HAYMMbIE BOIIPOCHI paccMaTpH-
BaeMoi TeMbl. Kaxxast pabota 10/1keH ObITh HampaBiieHa Ha OTPAOOTKY ONpeIeICHHbBIX TEOPETH-
YECKHUX MOJI0KEHUH U YMEHHM UX HCTI0Ib30BaHUSI B IIPOLIECCE BHIIOJHEHUS KOHKPETHBIX 3aJaHU,
Y TECHO B3aMMOCBSI3aHO C BOIIPOCAMU, BHIHOCUMBIMM Ha 3aHATHSA. Pelenne 3a1anuii 10JKHO Mpo-
UCXOAUTH CTYACHTaMU CaMOCTOSITEIbHO MOJI KOHTPOJIEM MPENo/1aBaTelsl, BO BpEMs BBITIOJHEHUS
KOTOPOT'O CTYJI€HT MOXKET 00paTUThCS K MPENoJaBaTesio ¢ BOIPOCOM, OIYYUTh HA HETO OTBET.
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CamocrosrenbHas paboTa CTyE€HTOB NPU HW3Y4YEHUHM AUCUUILINHBI «TexHomoruu obpa-
00TKM MH(POPMALUU» OPraHU3YETCs € LENbl0 (HOPMUPOBAHMS KOMIIETCHLUH, TOHUMAEMBIX KaK
CHOCOOHOCTh MPUMEHATh 3HAHUS, YMEHMSI U IMUHOCTHBIE Ka4eCTBa [UIsl yCIIEUIHOMN AesTeIbHOCTH
B OIIpEJICIEHHON 00JIaCTH, B TOM YHCIIE:

— (opMUpOBaHHS YMEHUH 110 MOMCKY M UCIOIB30BAHUIO PA3TUYHBIX HCTOYHHUKOB HH(POpPMAIINH;

— KaueCTBEHHOI'0 OCBOECHMSI U CUCTEMATHU3ALMH IT0TyYEHHbBIX TEOPETUUECKUX 3HAaHUH, UX YIIIyO-
JICHUS U PACIIMPEHHUs 110 IPUMEHEHUIO Ha YPOBHE MEKIIPEIMETHBIX CBSI3EH;

— (opMUpPOBaHHS YMEHUS IPUMEHSTD TOJTYUYCHHBIC 3HAHHSI HA TPAKTHKE;

— Pa3BUTHA MO3HABATEIBHBIX CIIOCOOHOCTEH CTYICHTOB, (POPMHPOBAHUS CAMOCTOSATEIBHOCTU
MBILLUICHHS;

— Ppa3BUTHsA aKTHUBHOCTH, TBOPYECKON MHHUIMATHUBBI, CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH H
OpraHU30BaHHOCTH;

— (opMupoBaHHS CIOCOOHOCTEH K CaMOPa3BUTHIO (CaMOIIO3HAHHIO, CAMOOIIPEICICHUI0, CaMo-
00pa30BaHUI0, CAMOCOBEPIIEHCTBOBAHUIO, CAMOpEAIN3allui, CAMOPETYJISAIIH);

— Ppa3BUTHS HAyYHO-UCCIIEN0BATEIBCKUX HABBIKOB;

— Ppa3BUTHS HABBIKOB MEKJIMYHOCTHBIX OTHOIUEHUH.

Mertoanyeckre peKOMEHIAUK [0 MPOBEACHUIO JIAOOpaTOpHbIX padoT. JlabopaTopHbIii
IMMPAKTHUKYM, 3aTparuBacT OCHOBHBIC pa3AcCiibl JUCHUIIJIMHBI «baspr JaHHBIX U CUCTCMBI YIIpaBJiC-
HUS 0a3aMu JAHHBIX», [TO3BOJISET CTYAEHTaM IOJIyYUTh JAOCTATOYHO IOJIHOE IMPEJICTABICHUE O
CTpYKType 0a3 JaHHbIX, CII0cO0axX CO3JaHus CXeMbI 0a3bl JaHHbBIX, a TAKXKE IPUOOPECTH MPAKTU-
YeCKHE HaBBbIKM pa3pabOTKH 3alpOCOB, HEOOXOMMBbIE JUIsl PEIICHUS PA3IMYHbIX 3ajau CO3/1aHuUs
1 UCHOJIL30BaHus 0a3 JaHHBIX.

JIaGopatopHble pabOThl UMEIOT pa3IMyYHbI YpPOBEHb ClIOKHOCTU. Kaxxias npeanonaraer
CaMOCTOSITENIbHYIO0 pabOTy CTYJIEHTOB IO OCBOEHMIO JIEKIIMHA. TeKyIuii KOHTPOJIb 3HAaHUH OCY-
IIECTBIIAETCS IyTEM OIPOCa CTYAEHTOB MOCJE BBIMOIHEHUS pabOTHI.

TpeboBaHus K 0TYETaM 10 Ja0OpAaTOPHBIM paboTaM
1. Oruer opopmIsieTcs B JJISKTPOHHOM BUJie B oiHOM 13 popmaros *.doc, *.docx, *.pdf.
2. TuTynbHBIN JUCT TOJDKEH coAepkaTh HazBaHue padotsl, @.M.0. cryneHTa, HOMep BapHaHTa.
3. OTd4er o0 BHIMOJHEHUH 33JaHIiH 0QPOPMIISIETCS B COOTBETCTBUH C 00pa3IaMu.

CamocrosiTenbHast paboTa CTyI€HTOB IIPU U3yUEHUH TUCLUIUINHBI «BpluncnurenbHas Ma-
TEMaTHKa» OPraHu3yeTcs ¢ 1ebo (POPMUPOBAHUS OOIIEKYIBTYPHBIX H MPO(ECCHOHANBHBIX KOM-
NEeTeHIINH, TOHMMAaeMbIX KaK CIIOCOOHOCTh MPUMEHSTh 3HAHUS, YMEHUS U JTUYHOCTHBIE KauecTBa
JUISl YCTICIIHOM esITeIbHOCTH B OTIPeIeIeHHON 00J1acTH, B TOM YHUCIIE:

— (opMuUpOBaHMs YMEHUH 110 MOMCKY U UCIOJIb30BAHUIO PA3JIMYHBIX UCTOYHUKOB MH(OpMAIIH;

— Ka4yeCTBEHHOI'0 OCBOCHHMS M CHUCTEMATU3aLlUMH MOJyYEeHHBIX TEOPETUUECKUX 3HAHUH, UX yTIyO-
JIEHUS U pacIIUPEHMs 110 IPUMEHEHHUIO Ha YPOBHE MEXIIPEAMETHBIX CBA3EH;

— (opMUpPOBaHMS YMEHUS IPUMEHSTh MOJTYUCHHbIE 3HAHUSI HA MPAKTHKE;

— Pa3BUTHA MO3HABATEIbHBIX CIIOCOOHOCTEH CTYJEHTOB, (POPMHUPOBAHUS CAMOCTOSATEIBHOCTU
MBILUICHHUS;

— pa3BUTHSA aKTUBHOCTH, TBOPUYECKON HHHUIIMATHUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

— (opMuUpoBaHMs CIOCOOHOCTEH K CaMOpPa3BUTHIO (CaMOIO3HAHHIO, CAaMOOIIPEIEIEHUI0, CaMo-
00pa30BaHNI0, CAMOCOBEPIIEHCTBOBAHUIO, CAMOPEAIN3ALUHU, CAMOPETYJISALNN);

— Pa3BUTHS HAYYHO-UCCIIEI0BATEIbCKIX HABBIKOB;

— Pa3BUTHS HABBIKOB MEKIMYHOCTHBIX OTHOLICHHH.

B xone m3yuenust nucuuiuinHbl « BeruncnuTenbHas MaTeMaTHKa» MpeuiaraeTcs BBIOJ-
HUTbH Pa3JInYHbIE BUJBI CAMOCTOSITENILHONW PaOOTHI:

— BBINOJIHEHUE UHANBUIYAJIbHBIX 3aJJaHUN HA 1a00PaTOPHBIX 3aHATHAX;
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MOJIMOTOBKA K ayTUTOPHBIM 3aHITHIM ¥ BBIMOJHEHUE 3a/IaHU Pa3HOTO THUIIA U YPOBHS CIIOXK-
HOCTH; MOJITOTOBKA K MPOOJIEMHBIM JICKIIUSM, TUCKYCCHOHHBIM BOIIPOCaM, KOJUIOKBHYMaM;
U3yYEHHE OT/ICIBHBIX TeM (BOIIPOCOB) AUCIUILUIMHBI B COOTBETCTBHH C y4EOHO-TEMAaTHYSCKHM
IUTAHOM, COCTaBJICHHE KOHCIIEKTOB;

COCTaBJICHUE JIOTHYECKUX U CTPYKTYPHBIX CXCM;

pellIeHHEe 3aj]ay; BBITOJHEHHE CAMOCTOSTENBHBIX pa0OT, BBIMOJIHEHUE JTOMAIIHHX 3a/IaHUMH,
MOJITOTOBKA OTBETOB HAa BOMPOCHI JJII CAMOKOHTPOJISI, COCTABIICHUE OTYETOB K TaOOPATOPHBIM
paboram;

BBINOJIHEHNE MUHH-UCCIICIOBAHUIA,

WH/IMBUyaJIbHbIC KOHCYJIbTAIIUH, UHINBUIYyIbHBIC COOCCEIOBAHUS;

MOJITOTOBKA KO BCEM BHUJaM KOHTPOJIBHBIX HCIIBITAHUH, B TOM YHCIE K TEKYIIEMY KOHTPOIIO
yCIeBaeMOCTH (B TEYCHHE CEMECTPA), MPOMEKYTOYHOM aTTecTauy (TI0 OKOHYAHUU CEMECTPA).

YueOHo-MeTOAMYeCKOe 00ecniedeH e CAMOCTOSITEIbHOM PadoThI
CTY/IEHTOB 10 JHCIHILINHE

KoanuecTBO
@ opMBbI/BHABI 4acoB, B
HaumeHoBanue .«
Ne asz1ea (Temb) CaMOCTOATEIbHOM COOTBETCTBHH C
p padoThI y4eOHO-TeMaTH-

YECKHUM ILJIAHOM

ITpopaboTka TeOpeTHIECKOro
Marepuaa no KOHCIIEKTaM JIeK-
uuit u matepuanam C20
BITIY. 6
[ToaroToBKa K MPaKTHYECKOMY
3aHATHUIO U J1aOOPaTOpPHOIi pa-
oore

Teopernyeckre OCHOBBI YACIEHHBIX
1. | METOOB: IOIPEIIHOCTH BbIYUCIIE-
HUW; YCTOMYUBOCTD U CI0KHOCTD
aJIropuTM™Ma.

IIpopaboTka  TEOPETUUECKOTO

MaTepuaia 1mo KOHCIEeKTaM JIeK-
OCOBGEHHOCTH MATEMATHUECKHX Bbl- | M@ LlcpHalia 1O KOHCICKTaM JIe
2. nuit u matepuanam COO BITIY.

I‘II/IC.]'IeHI/II\/’I, PCAIN3yCMbIX Ha KOMIIb-
IloaroroBka IPaKTHYCCKOMY

IOTEPE. 3aHATHIO U 71ab0paTopHOil pa-
bore

ITpopaboTka TeOpeTHIECKOro
MaTepHana Mo KOHCIEKTaM JIeK-
it u Matepuaigam CO0
BI'TIY. 12
IToarotoBka K MPaKTHUECKOMY
3aHATUIO WM JIADOpaTOpHOHN pa-
oorte.

3. | PemeHne cucreMsl JINHEHHBIX ypaB-
HEHUI: IpSIMbIE METO/BI.

IIpopaboTka  TEOPETUYECKOTO
MaTepHaja 1Mo KOHCIEKTaM JIeK-
it 1 marepuaniam COO BITIY. 8
IToaroroBka OTYETOB O BBINOJ-
HEHMU JIAOOPATOPHBIX paboT

4. | PelieHne cucTeMbl JUHEUHBIX ypaB-
HEHUI: UTEPALlMOHHBIE METO/IBI.

Coznanvie M OTHajJKa XpaHH-
MBIX Tpoueayp u QYHKIUH. 8
IToaroroBka OTYETOB O BBINOJ-
HEHMU JIAOOPATOPHBIX padboT

Pemrenne HenMMHENHOTO ypaBHEHMS.

ITpopaboTKa  TEOPETHUECKOTO
Marepuaa 1o KOHCIIEKTaM JIeK- 4
uuit u matepuanam CO0 BI'TTY.

6. | PemreHue cucreMbl HEIMHEMHBIX
YpaBHEHUM.
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[TonroTroBKka OTY4ETOB O BHIMOJ-
HEHUH J1a00PaTOPHBIX padoT
[IpopaboTka TEOPETHIECKOTO
MaTepuana 1o KOHCIEKTaM JIeK-
it 1 MaTepuagam CO0 8
BI'TIY. IToaroroBka OT4ETOB O
BBITIOJTHCHUH JTA00OPaTOPHBIX
pabor

[IpopaboTka TeopeTHIeCcKoro
MaTepuana 1Mo KOHCIEKTaM JIeK-
uuit u Matepuaizam CO0 6
BI'TIY. IToarotoBka OT4YETOB O
BBITIOJTHEHNH JTA0OPaTOPHBIX
paboT

[IpopaboTka TEOPETHIECKOTO
MaTepurana 1Mo KOHCIEKTaM JIeK-
uuit u Matepuaizam CO0O 6
BI'TTY. IloaroroBka OT4ETOB O
BBITIOJTHEHHH JTA0OPATOPHBIX
pabor

UTOT'O 64

Mertoap! pubIKkeHust PyHKIUH

HucneHHOe HHTETPUPOBAHMUE.

YucIIeHHBIC METO/IBI PEIICHUS 3a-
naun Ko J1st 0OOBIKHOBEHHBIX
nuddepeHINaTbHBIX YPaBHEHUI.

5 HPAKTUKYM IO JMCIUIIVIMHE

Matepuansl  mpakTukyma pacnosnoxensl B COO  BI'TIY, pexum pgocryna:
http://moodle.bgpu.ru/

Il1an mpoBeleHUs MPAKTHYECKUX 3aHITHIA 10 TUCHUTIIHHE

[TpakTueckoe 3ansatue Ne 1. Merpuka. Hopma. Oneparop.
[Ipaktuueckoe 3anstue Ne 2. OCHOBBI TEOPUH MOTPEITHOCTEH.
[Tpaktuyeckoe 3anstue Ne 3. [TorpemHoct MalltuHHON apu(pMETUKH.
[TpaxTueckoe 3anstue Ne 4-5. IIpsimbie Mmetoas! pemenust CJIAY.
[TpakTueckoe 3ansaTue Ne6. Mrepanronnsie MeTo bl pemenus CJIAY.
IIpakTrueckoe 3ansaTue Ne 7. MeTopl penieHUs] HEIMMHENHBIX YPABHEHU N
ITpakTueckoe 3ansaTue Ne 8. Pemenue 3anau.

[TpakTueckoe 3ansaTue Ne 9. [Ipubnmxenne QyHKIU.

ITpakTueckoe 3ansatue Ne 10. Yucnennoe pemenue 3anaun Komm.

Hroro: 20 yacos
OOpa3zubl 3a1aHN NPAKTHKYMA

Metpuxka. Hopma. Oneparop

=

CdopmynupyiiTe onpeneneHuss METPUKU U HOPMBI.

2. TIpomeMoHCTpHPYHTE T€OMETPUIESCKHUNA CMBICIT aKCHOM METPHKH, B35IB MHO)KECTBO TOUYECK
JIEKapTOBOIM KOOPJAMHATHOM MJIOCKOCTH, & B KAUECTBE PACCTOSIHHSI MEXKAY ABYMsI TOUKAMHU
— JUTHHY OTpPe3Ka, KOHIIAMU KOTOPOTO SIBJISTFOTCS TH TOYKH.

3. Haiiaure MHOXecTBa yucen X €R, yaoBiaeTBopsromuX yciaoBusMm: a) p (2, x)=0.5; 6)
p (2, X)<0.5; B) p (2, x)>0.5. M300pa3urte 3TH MHOXKECTBA HA YUCIIOBOU MIPSIMOIA.

4. Cdhopmynupyiite omnpeesieHne HOPMBI BEKTOPA U 3aIMUIITUTE (POPMYJIBI TSI HAXOXKICHHUS

HOPMBI.


http://moodle.bgpu.ru/

10.

11.

12.

ONo ks

10.

11.

12.

13.

12

BrisicHuTe reoMeTpruecKkuii CMbICT PacCTOSIHUM, OMPeeNIEHHBIX JI TPOCTPAHCTBA ABY-

MEPHBIX YHCJIOBBIX BEKTOPOB R2. J1y1st 3TOr0 paccMOTPUTE BEKTOPHI a = (x1, Y1), b = (X2,
y2), KOTOpBIM Ha KOOPJIMHATHOH TI0cKocTH XOYy COOTBETCTBYIOT TOUKU A(X1, Y1) U
B(x2, y2).

BBI‘II/ICJ'II/ITB HOPMBI BeKTOpOB

a) |lall1, a=(-3, 0, 4,-5)  b) [|al|2, a=(2, 6,0) c) |laljc, a=(-13, 7, -4, 8).

n

JUi pa3IuuHBIX METPUUYECKUX IPOCTPAHCTB HA MHOXKeECTBE R, N-MepHBIX YMCIOBBIX
BEKTOPOB, OCTpOiiTe GUryphl (n=2) 1 MOBEPXHOCTH (N=3), ONpeAesieMble YpaBHEHUEM
[IX[I=1.
Bousicuute reomerpudeckuii cmpien paccrosuus pq(f, 9), pp(f, g) st snementos npo-
ctpanctBa C .

P [a,b]
Haiijure ananuruyecky u reomerpudecku paccrosiHue pr(f, g) Mexny sananubiMu Ha

3

orpeske [0; 1] pynkmusamu f(x)=2-2x n g(x)=x".
Cdopmynupyiite onpeneneHue HOpMbl MATPULIBI M 3aUIIUTE (GOPMYIIBI TSI HAX0XKIe-

HUS HOPMBI.
Ha mMHOXecTBe KBaJpaTHBIX MaTpull pazmepa 3x3 mocuuTaiiTe pacCTOSHUS P 1) Pe» PPAISL

Matpuil A u B.
100 1-21
A=010|uB=5 3-2]|.
001 711

HOFpeHIHOCTI/I BC€IIECTBECHHbBIX YHCEJI

Jaiite onpenenenre abCOMOTHON MOTPEIIHOCTU MPHUOIMKEHHOTO 3HAYEHUS BELIECTBEH-
HOM BEJIUYMHBI.

JlaiiTe onpenenenrne OTHOCUTENBHOM MOTPEIIHOCTH MPUOIMKEHHOTO 3HAUCHHUS Bellle-
CTBEHHOU BEIMYHHBI.

Onpenenuts aOCOMIOTHYIO MOTPEITHOCTE MpudmnKkeHHoro yncna a=0.896, ecnu oTHOCH-
TesibHas norpemHocts 6a=10%.

Kaxue 1udps! B 3amucu BemecTBEHHOT0 YHCiia Ha3bIBAIOT 3HAYAIIIMMEU ?

Kakue nudpsl B 3amucu BeeCTBEHHOTO YHCa HAa3bIBAIOT BEpHBIMU? COMHUTETBHBIMU?
Ckorbko BepHBIX udp B uncie x=12.396, ecn AX=0.03?

Ckonpko 3Havanmx nudp OymyT BepHbME B uncie a=2.7182 npu da=1%7?

KakoBa 3aBUCUMOCTB MEXITY OTHOCUTEIIbHON NOTPEIIHOCTHIO M KOJIMYECTBOM BEPHBIX
3HavaMXx qudp NpudIMKEHHOTo yncia?

CdopmynupyiiTe npaBUiIo OKpYTJIEHUS BEIIECTBEHHBIX YHCEI.

Oxpyriute comautensabie U ps a=0.98351+0.0052 u 3anuimmTe HOBOE MPUOITHIKEH-
HOE 3HAYEHUE BEUIECTBEHHON BETMYMHBI a.

13
Ornpenenure, B KAKOM CITy4ae Ka4€CTBO BBIYUCICHUN BBIIIE =79 ~0.684; b= \/5_2 ~71.21,

€CJIA TIPUOJIVMKCHHUS 3aITHCAaHbl BEpHBIMH B Y3KOM CMBICTIE IIH(PPaAMHU.

Kak ompenensitoTcsi orpenrtHocTy pe3yabTaToB apuMETHUSCKUX OTNepaluii Haj Mpu-
ONIMYKEHHBIMM YHCIIAMH?

3aaHbl 1BA BEIIECTBEHHBIX YHCIIA U MX a0CONMIOTHBIC TOrpemHocTr: X=2.5378,
Ax=0.0001; y=2.536, Ay=0.001. HaiimuTe aOCONFOTHBIE U OTHOCUTEIHHBIE TIOTPEITHOCTH
CYMMBI ¥ pa3HOCTH 3TUX yncen. CpaBHUTE.
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No o

10.
11.

12.

13

14. 3aganbl 1Ba BEMIECTBEHHBIX YMCIIA U UX a0COTIOTHBIE IOTPEITHOCTH: X=2.5378,
Ax=0.0001; y=0.006, Ay=0.001. HaiinuTe aOCONIOTHBIE U OTHOCUTEIbHBIC MTOIPEITHOCTH
MIPOM3BEICHUS U YaCTHOTO 3TUX yncesl. CpaBHUTE.

Oc00eHHOCTH KOMNIBIOTEPHOI apupMeTHKHI

=

dopMathl NPE/ICTABIICHUS B TAMSTH KOMITBIOTEPA LIEIIBIX YUCEN.

2. Yro 03Ha4aeT yTBEPKJACHHUE O TOM, UTO IICJIbIE YHCIIa B KOMITBIOTEPHOU apudmeTrke

UMEIOT a0COFOTHYIO PAaBHOMEPHYIO INIOTHOCTH PACTIPEICIICHUS U OTHOCUTEIHHYIO HE-

PABHOMEPHYIO INIOTHOCTh pacrpeieeHus ?

OCHOBHOM IIPUHITUI TTPE/ICTABIICHUS BEIIECTBEHHBIX YUCEI B MAMSITH KOMITBIOTEPA.

Crangapt IEEE-754 niist npeacTaBieHus BEIIECTBEHHBIX YUCEN HA TPUMEPE YUCEeN O/IU-

HAapHOW TOYHOCTH.

5. Uro o03HaYaeT yTBEpKIACHUE O TOM, YTO BEIIECTBEHHBIC YKCIIa B KOMITBLIOTEPHOU apudme-
TUKE UMEIOT a0COTIOTHYIO HEPAaBHOMEPHYIO TUIOTHOCTh PACIIPEICIICHHSI I OTHOCUTEITb-
HYIO0 PaBHOMEPHYIO IUIOTHOCTh paclpeaesieHus ?

6. OCHOBHBIC YHCIIOBBIC XapaKTEPUCTHKH CHCTEMBI BEIIECTBEHHBIX YHCE]T KOHCYHOU pas-

PATHOCTH.

N300pa3uth YUCIOBYIO OCh JJIsl BEIIECTBEHHBIX YMCE OJJMHAPHON TOYHOCTH.

8. AnreGpandeckue CBOHCTBA CHCTEMBI YHCENT KOHEYHON TOYHOCTH. [[7151 HEBBITIOIHSIO-
IIUXCSI CBOMCTB IPUBECTH TPUMEDPHI.

9. BrmosiHeHHE apu(METHUECKUX ONepaliiii Hajl YMcIaMu C TuiaBaromiei 3amsroi. [Ipoe-

MOHCTPHUPOBAThH Ha MIPUMEpPaAX.

How

~

YucsieHHbIE METO/IbI pellieHNsl 3a1a4 JJuHelHoi ajareopbl. [IpsiMbie MeTOaBI

Ha3zoBuTte ocHOBHBIE 3a/1au JIMHEHHOM anredpsl, perraeMble YUCICHHBIMA METOaMHU.

Yrto Takoe IMPAMBIC U UTCPALTMOHHBIC MECTO/IBbI.

Cdopmynupyiite anroputm merona ['aycca u 3anummure popMyJasl 71 Tpeodpa3oBaHUs diie-
MEHTOB MATPHI[bl HA K-OM IlIare npsmMoro xojaa metona. Kakosa tpynoemkocts merona?

C kaxoll 1enplo MPUMEHSIOT MoauduKanuo Meroaa ['aycca — cxeMy 4acTHYHOTO BBIOODA.
Crpareruu BeiOOpa BeAylLIero 3jaeMeHTa B Meroie ["aycca.

ITpumenenue merona ['aycca 1i1st pemieHus Ipyrux 3a/1a4 BHIYMCIUTENIbHON anreOphl.

UYro Takoe LU - pa3noxenue matpuipi?

JUisl KaKuX CHCTEM ypaBHEHHMH NpUMeEHsIOT MeTo] Xoierkoro. ChopMyaupyite 3TOT airo-
pUATM.

MeTo IpOroHKHU ¢ TPpEXAUaroHaJIbHON MAaTPULIEH: ONIMCAaHUE METO/IA, YCIIOBUS €r0 IPUMEHU-
MOCTH U €T0 JOCTOHNHCTBA. pr,I[OGMKOCTI) METOOa IMPOTOHKHU.

JlaiiTe ompeneneHue 4ucia oO0yCIOBIEHHOCTH MaTpuibl. UTo Takoe Mmioxo oO0yciaoBIeHHas
CUCTEMA ypaBHEHUI?

Cdhopmynupyiite cBolcTBa yrcia 00yCIOBIEHHOCTH.

JlaiiTe OIIEHKY MOTPEIIHOCTH PELICHUsI CUCTEMBbI JINHEHHBIX alNre0pandyeckux ypaBHEHHN 1O
MOrp€IIHOCTAM BXOOHBIX TaHHBIX.

O1eHnTe KOJTMYECTBO BEPHBIX 3HAYALUX LGP B PELICHUH CUCTEMbI TMHEWHBIX anredpanye-

CKUX YpaBHEHUH, €CJIM MaTPUIIA CHCTEMBl  3aJlaHa TOYHO, 3JIEMEHTHI BEKTOPA IIPABbIX YacTe!
3a/IaHbI C TPEMs BEPHBIMHU 3HAYalUMu Iudpamu, a cond(A)=103,

[IpakTuyeckue 3aganus

Pemmts CJIAY Ax=b meromom ["aycca ¢ BEIOOPOM IIIaBHOT'O 3JIEMEHTA 10 CTOJIOIY.
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3 4 -9 5 -14
-15 -12 50 -16|» . | 44
A= b=
-27 -36 73 8 142
9 12 -10 -16 -76
Pemute CJIAY Ax=b meronom LU-paznoxenus.
3 4 -9 5 —14
-15 -12 50 -16|, ,. | 44
A= b=
-27 -36 73 8 142
9 12 -10 -16 -76
Pemmnte CJIAY Ax=b meTomoM X0IEHKOTO.
81 -—-45 45 531
A=|-45 50 -15|, b=|-460
45 -15 38 193
Pemnuth CUCTEMY METOAOM IIPOTOHKHU.
2% + X, =-5
X, +10X, —5X%, =-18

X, —5X; +2X, = —40
Xg +4X, = =27

YucyieHHbIE METObI PelIeHH sl 3a/1a4 JIUHEHOI ajreOpbl.
HUrepannonnnie MeToas! pemiennss CJIAY

Uro Takoe urepaniioHHble MeTo bl pemienus CJIAY.

Merton npocToil utepanuu Ui peleHns CUCTEM JIMHEHHBIX alreOpandeckux ypaBHEHHH.
Merton SIkoOu 15 peneHus: CUCTEM JIMHEWHBIX alredpandeckiux ypaBHEHUH.
CxoImMMOCTbh METO/1a TPOCTON UTEPALIHH.

O1neHKY NOrpenHOCTH, KPUTEPUH OKOHYaHUS UTEpPALUiA.

Merton 3elinens ams peleHusi CUCTEM JTMHEHHBIX alreOpanyecKux ypaBHEHHUH.
CxogumocTs MeToa 3eiiens.

OneHKH NOrpelHOCTH, KPUTEPUI OKOHYaHUS UTEpAlMi B MeTOIE 3eHIesl.

Merton penakcanun. Beibop mapamerpa penakcaiu.

©CoNo~wWNE

[IpakTuyeckue 3agaHus

1. Pemuts cuctemy meronom SAxo6u ¢ TouHoctsio 0.001.
10% + X, — X3 =11
X +10x, — X3 =10
—X + X, +10%3 =10

2. Cpnenath 4 uTepanu Mo MeToay 3eifjiens, npeaBapuTeIbHO MPeoOpa3oBaB CUCTEMBI K
BUJY, YI0OHOMY JiJIsl UTepaluu. B kauecTBe HauyaabHOTO MPUOIMKEHUS B3ATh HYJIEBON
BekTOp. M300pa3uth rpaduuecku mopeeHre UTepalMoHHoro nporecca. [Ipoananusupo-
BaTh NOJyUYEHHBIE PE3YJIBTAThl C TOYKU 3PEHUS CXOJIUMOCTH (PaCXOIUMOCTH) METO/A.

2X + X, =3 | X +2X, =3 2%, —0.5x, =3

3. TlpeobpazoBaTh cHCTEMY K BUIY, YIOOHOMY ISl UTEPALIAHN:
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2%, —1.8%, +0.4x; =1

HpOBepI/ITb BBITOJIHCHUC JOCTATOYHOI'O YCJIOBHA CXOAUMOCTH.
YuciieHHbIE METOAbI PCHICHUSA 3aa9n Kommu

ITocranoBka 3amaun Komu. Teopema CymecTBOBaHUA U €IMHCTBEHHOCTH.
['eomeTpuueckast UHTEpPIIPETALMs IOCTAHOBKY 3a/1a4H.

Pacuernbie popmyibsl MeTona Ditnepa.

['eomeTpuyeckas uHTepIpeTanus MeToia Jitiepa.

Pacuernbie popmybl MoaudUIMPOBAaHHOTO MeTo1a Ditiepa.
['eomerpuueckast UHTEpIIpeTals MOAU(DUIMPOBAHHOTO MeTo1a Dilnepa.
Pacuernbie popmysl merona Ditnepa-Komm.

['eomerpuueckas uHTepIperanus Meroaa Ditnepa-Komu.

NG~ WNE

IIpakTyeckue 3agaHus

1. Tpumensist meTon Dilyiepa, HATH MPHOIIMKEHHOE perieHue 3aaaun Ko B Tpex mociie-
nosatenbHbix Toukax: X =0.2,X,=0.4,X,=0.6 wu cpaBHMTH ¢ TOYHBIM peELIEHHEM

y'=y-x
y(0)=15
2. JIns 3apaun Koty BRIMOMHUTE oAuH mar anuHsl 0.2 mo merony Ditnepa-Komu u o1ieHUTH
MOTPEITHOCTh HAMIEHHOTO 3HAYEHHS TI0 MIPABUITY IBOMHOTO MEepecyeTa.

y'=y-x
y(0)=15

3. Pemure nuddepennmansuoe ypaBHeHHE y’ =X — Y Ha orpeske [1,1.3] ¢ marom h=0.1

y=05e" +x+1

npu HayasibHOM ycioBuH Y(1)=0 moaudumpoBaHHbIM METOI0M Diiiepa.

IL1an MMpoBE€aACHUS ﬂaﬁopaTopm,lx 3aHATHH MO TUCHUILJINHE

JlaGopaTtopnast pabota Ne 1. KoppekTHOCTh 1 00yCIIOBIIEHHOCTh YUCJIEHHOTO METO/IA.
JlaGopatopHas pabota Ne 2. [TorpenrHocTi KOMIObIOTEPHON apu(METHKH.

JlaGopaTtopHnas pabota Ne 3. AnreOpa maTpwil.

Jlaboparopnas padora Ne 4. Meton ['aycca perieHus cucTeM JIMHEHHBIX allreOpandeckux ypaBHe-
HU ¢ BEIOOPOM TIIaBHOTO 3JI€MEHTA.

JIaboparopnas pabota Ne 5. Bekrop HeBsi3ku. MtepanmonHoe yrouHeHue pemienust. Yucmno o0ycnos-
JICHHOCTH MaTpHIIbI.

JlaGopatopHas pabota Ne 6. [Ipsimble METOBI pEeLLICHHsI CUCTEM JIMHEHHBIX alreOpandeckux ypas-
HEHHUIA.

JlaGopatopHast pabota Ne 7. TepanimoHHBIE METO/IbI PEIIEHHUs] CUCTEM JIMHEHHBIX anredpaunye-
CKHMX yPaBHEHUH.

JlaGopatopHas pabora Ne 8. MeToj penakcaiu perieHusi CUCTEM JIMHEHHBIX anredpanyecKux
YPaBHEHUM.

JlaGopatopHas pabota Ne 9. MeTo/ibI pelieHus: HeMUHEHHBIX YpaBHEHUH.



16

JlaGopaTtopHnas padota Ne 10. UaTepnonupoBanue GyHKIIHA.

JlaGopatopnas padora Ne 11. [Ipubmmkenne GpyHKIMI METOIOM cpeTHEKBAAPATHYHBIX PUOITH-
JKEHUU.

JlabopaTtopHnas pa6ota Ne 12. UucneHHOE HHTETPUPOBAHHUE.

JlaGopaTtopHnas padora Ne 13. Uucnennoe pemenue 3anaun Komm.

JlabGopaTtopHnast pabota Ne 14. 3auetHoe 3ansTHE

Hroro: 28 yacos.
OO0pa3upbl 3a1aHuii J1a0OPATOPHOr0 MPAKTHKYMA

KOppeKTHOCTB H OﬁyCJIOBJIeHHOCTb YUCJICHHOI'0 ME€TOdAa

. X
1. Psan Teitnopa nnst GyHKIuM €
2 X3
X _ A A
e —1+x+2! Tt

CXOJIUTCS JUIS BCEX 3HAUCHUH apryMeHTa X. Huke nmpuBeieH anropuT™ BEIYMCICHUS TPHOITHIKEH-
HOT'O 3HAYCHHSI CYMMBI 3TOTO psija. CYMMHUPOBAaHHE 3aKaHIMBACTCS IPU OTCYTCTBUU U3MEHEHUH
B 3HAUYCHUU YACTUYHON CYyMMBI psa.

BxoaHble maHHbIE: X

/l s, @, X — BEJIMUYMHBI BEMIECTBEHHOTO TUITA
s:=1
a:=x
n:=1
moka S+a<>s
s:=s+a
n:=n+1
a:=a*x/n

No g bkrowdpE

X
BrIXoaHBIE TaHHBIE: S — HpI/I6J'II/I)KeHHOC 3HAQYCHUEC BEJIIMYUHEI €

Pe3y.HBTaTI:>I BBIYHCIICHUI 110 JaHHOMY aJITOPUTMY IJI BEIICCTBCHHBIX YU CCIT OOMHClpHOZZ MOYHO-
cmu AJid pasiIndHbIX 3HAYCHUH X npeaACTaBbTC B BUJC Ta6J'II/IIII)I. BrrunciaeHHbIe 3HAUCHUS CpaB-

HUTB C eX, BBIYMCJICHHBIM C IIOMOIIBIO BCTpOGHHOfI q)YHKI_II/II/I, TAaK¥XE OMMPEACIINTE OTHOCUTCIIBHYIO
MOrpeIIHOCTD.

X X
X e” (anropuTm) e (BcTpoeHHas) OTHOCHTEJIbHAS MIOTPEITHOCTh
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2. Ilpooemoncmpupyiime HapacTaHHe MOTPEUTHOCTU U MOTEPIO BEPHBIX IIU(P B aIrOpUTME BbI-

X
YUCJICHHS € MPH TaKOM OTPHILIATSIHLHOM 3HAYCHUH X, IIPU KOTOPOM OIIyTUMA BEIMYHHA TI0-
IPELIHOCTH (HApHUMep, JUTsS BELIECTBEHHBIX YHCE OJMHAPHOI TOYHOCTU mpu X = —10 wiu
npu X = —15).

o X o
MOI[I/I(i)I/IHI/Ip}II/ITe AJITOPUTM BBIYMCIICHUS €  C LICIbI0 YBECIUMUYCHUA €0 YCTOMYUBOCTH.

[Tycth pn — mepuMeTp MpaBUIBHOTO MHOTOYTOJIBHUKA, BIMCAHHOTO B OKPY>KHOCTh €IMHHY-
HOTO JUaMeTpa, ¢ 2N croponamit. Ipu N=2, p=22. PexyppenTHas GopMyI1a BEIYHCICHAS Pret
gepes Pr:

AN
Pre1=2 - 2

Brruucnute 3Hauenust pn aaa N=3,4, ..., 60. KakoBa npu 3TOM MNOrperIHOCTh BBIYUCICHUS
yucna nn? [loneiTaiitech 00BACHUTH pe3yibTaThl. [IpemioxuTe moaxoa K yIydIIeHHIO PEKYP-
PEHTHOH (OPMYIIBI U MOIYUYEHUIO YCTOWYHUBOTO PACUETHOTO METO/IA.

[HorpemHocT KOMNBLIOTEPHOI AapHUPMETUKH

n
1. Beraucants Y, 0.1, MCIONB3ys KOMIILIOTEPHYIO apu()METHKY OAMHAPHOM TOYHOCTH, CPAB-
i=1
HUTb PE3YJbTAT C TOYHBIM OTBETOM M ONPEAEIUTh OTHOCUTENIbHYIO IMOTPELIIHOCTh pe3yJibTara
B % mpu n=100, 1 000, 10 000, 100 000, 1 000 000, 10 000 000, 100 000 000, 1 000 000 000.

n
2. Beraucoute Y, 0.125, ucrnonb3ys KOMIIBIOTEPHYIO apu(PMETHKY OJMHAPHOM TOYHOCTHU IIPU
i=1
n=80, onpenenuB TakkKe OTHOCUTEJIHHYIO TIOTPEIIHOCTh pe3ysbTrata. OOBSCHUTE PE3YNbTaT.
[TonpoOyiiTe yBenmuuTh BepxHuUit mpeaen cymmsr: N=800, 8 000, 80 000, 800 000, 8 000 000,
80 000 000, 800 000 000.
1 1 1 1

3. Beruucnure BoipakeHue 1 —5+3— -y UCTHIPbMA crocobamu: 1) cymmupys mocienoBa-
TEJBHHO CJIeBa HAMPaBo; 2) ClIeBa HAMpPaBO BCE MOJOKUTEIbHBIC U BCE OTPUIATENLHEIE, 3aTEM
BBIUMTAHUE; 3) MOCIIECIOBATEIIEHO ClIpaBa HaJIEBO; 4) CIpaBa HAJIECBO BCE TOJOKHUTEIIBHBIC H
BCE OTpHUIIaTeIbHBIC, 3aTeM BbhiunTaHue. OObSICHUTE PA3HUILY B TTONYYEHHBIX PE3yIbTaTax JUis
JIOCTATOYHO OOJIBIIHMX N U ONPEICITUTE KaKOe U3 TIOTYYCHHBIX 3HAYCHUH HanboJiee TOYHO MPH-
ONIMKaeT UCTUHHOE 3HAYEHUE KOHEYHOTO Psifa.

Auredpa MaTpuiy
PeannzoBaTh alropuTMbl MaTPUYHBIX ONEPALIAN:

1. moamporpaMMy TpaHCHOHUPOBAHHS MaTPUIIBI
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BxonHble qaHHBIE: 1Ba LEbIX Yykciaa N 1 M (N — KOJIUYECTBO CTPOK, M — KOJIMYECTBO
CTOJIOIIOB), MAaTPULIA PA3MEPHOCTH N X M
BrIxonHble faHHBIE: TPAHCIIOHUPOBAHHAS MAaTPUIIA Pa3MEPHOCTH M X N

2. TOAMpPOTrpaMMy YMHOXEHHS MaTPHUIIbI HA YHUCIIO

BxonHble JaHHbIE: YUCIO-MHOXKHUTEINb, 1BA IEJIbIX Ykcia N 1 M (N — KOJIMYECTBO CTPOK, M
— KOJINYECTBO CTOJIOIOB), MATPHIIA PA3MEPHOCTH N X M

BbIxosiHble AaHHBIE: MaTpULla — pE3yJIbTaT YMHOKEHHS YUCIIa-MHOXKUTEII HAa UCXOAHYIO
MaTpUIly

3. MOANpPOrpamMMy CIOKEHHS MaTPHUI]

BxoHble 1aHHbBIC: 1Ba IEIBIX ykcaa N 1 M (N — KOJIMYECTBO CTPOK, M — KOJIHMYECTBO
CTOJNIOMOB), MaTpuIla | pasMepHOCTH N X M, MaTpuiia 2 pa3MepHOCTH N X M
BrixoHble JaHHbBIE: MATpUIA — PE3YIbTAT CIOKEHUS MaTPUIL

4, noanporpaMmMy BbIYUTAHUS MATPHULL

BxopHble naHHbBIC: JBa HEIbIX Ynciia N ¥ M (N — KOJIXYECTBO CTPOK, M — KOJIMYECTBO
CTOJNIOMOB), MaTpuIa | pasMepHOCTH N X M, MaTpuiia 2 pa3MepHOCTH N X M
BrixoHble JaHHBIE: MaTpUIA — PE3YJIbTAT BBIYUTAHUS MATPHII

5. noamnporpaMmMy yMHOKCHUA MaTpHUL]

BxoaHble naHHBIE: TPU LENbIX Yucaa N, M 1 (N — KOJIMYECTBO CTPOK MaTpuIlsl_1, m — ko-
JIMYECTBO CTOJIOIIOB MATPUIIBI | M KOJIMYECTBO CTPOK MATPHUIIBIL_2, K — KOJMYECTBO CTOJO-
I[OB MaTpuIlsl_2), Marpuiia_| pasMepHOCTH N X M, Marpuia_ 2 pa3MepHOCTH M x K
BbIxo/iHbIe JaHHBIC: MATPHIIA Pa3MEPHOCTH N X K — pe3ysbTaT yMHOKCHUS MATPHUI

6. moamporpammsl BeraucieHust HOpM (||[|1, ||*]les ||*||e) MaTpuitb!

BxonHble gaHHBIE: 1Ba LEIbIX Ykcaa N 1 M (N — KOJIUYECTBO CTPOK, M — KOJITHYECTBO
CTOJIOIIOB), MAaTPHULIA PA3MEPHOCTH N X M
BrIxosiHbIE JaHHBIE: COOTBETCTBYIOMIAS HOPMa MATPHIIBI

IIpsimble MeTOABI pelIEeHUS CUCTEM
JIMHEHHBIX aJre0pandecKux ypaBHeHH

[TpoBecTu BHIYMCIUTENBHBIN AKCIEPUMEHT ¢ MaTpHiiei A u3 naboparopuoit padotst Ne5. IIpu-
HUMas TI0JyYEHHOE PEIIEHUE X 3 TOYHOE, BBIYMCINUTD BEKTOP
d .
] e g o
d=| : |, 20de d,="—7—"=
; .

cTeM ¢ Bo3MymIeHHO# mpasoii gacTeio AXD= b, i=1,..,n, rie xommonenTs Bektopos b ByI-
YUCIISIIOTCA 110 (hOpMyJTIam:

,i=1...n orHOCHTENLHEIX morpemHocreil permenuit XV cu-

n
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b +A, k=i

b = . » A — Ipon3BOJIbHAS BEJIMYMHA ITOIPEIIHOCTH.
b, , k=i
OmnpenenuTh KOMIIOHEHTY Dm BekTopa b, koTopast oka3piBacT HauOOJbllee BIMSHUE HA TO-
IPELIHOCTh PELICHUS, T.€. HAUTH TaKOil HOMEp M, IIPH KOTOPOM 3HaYeHHUE Um — MaKCUMaJbHOE.
Ouennth Teopernyeckn morpemHocts pemenns X™ mo dopmyne: (xM)<cond(A)-5(b™).
CpasruTs 35auenne 3(X™) co 3HAYEHHMEM IPaKTHUECKOH ITOrpemHOCTH Um. OGBACHUTH HOTY-
YEHHbIE PE3YJIbTaThI.

[TpoBecTH BBIYMCIUTENBbHBIN SKCIIEPUMEHT ¢ MaTpuliel A u3 mabopaTtopHoi padotsl NeS. [Tpu-
HUMas MOJYYEHHOE PeIlIeHHE X 32 TOYHOE, BEIYUCIUTH BEKTOP

%) e o b
d = | 20e dk :Ww

d

n

,K=1,....n OTHOCHUTENILHBIX MOIPELIHOCTEN PELIEHUI x® cu-

CTEM C BO3MYIICHHOW JICBOW YacCThIO AWM= p k=1,..n. [TorpemrHOCTh BHOCHUTCSI B THATO-
HAJIBHBIH 31eMeHT MaTpuipl A, T.e. komnoneHTs Matpuisl AX) Berancsrores o popmymam:

200 _ a; +A

ij a ) A— IIPpOU3BOJIbHAA BCIIMYHHA ITOI'PCITHOCTH.

i1 i # ]
OmnpenenuTh KOMIIOHEHTY Dm BekTopa b, koTopast oka3piBacT HauOOJIbIlIce BIMSHUE HA TO-
IPEIIHOCTD PEIICHHUS, T.€. HAUTH TaKOM HOMEP M, TP KOTOPOM 3HadeHHE Um — MaKCHMAIIbHOE.
Ouenuts Teoperndeckn norpeurHocts pemrenns X™ o popmyne: S(xM)<cond(A)-5(AM).
CpasuuTh 3HaueHne 3(X™) co 3HAYEHHEM IPAKTHYECKOH TTOrpemHOCTH Um. OGBICHUTH HONTY-
YEHHBIE PE3YIIbTATHI.

Jana matpuna A. Haiiti yucio o0yciaoBI€HHOCTH MaTPULIbl, UCIIONIb3YSl BBIYUCIUTENbHBIN
DKCIEPUMEHT.

[NOPAIOK PEILIEHUA 3AHAYU:

BrIOpath mocienoBaTebHOCTh JIMHEWHO HE3aBHCUMBIX BEKTOPOB b®, i=1,.. k. Pemmrs k
cucrem ypasuennii A= b® i=1, ..., k, ncrons3ys nporpaMMHBIi MOTyIIb, pa3paboTaH-
HBII B 1abopaTopHOi padoTe Ne3.

()
. X
a. Jlnsa kaxoro HaiienHoro pemenns X BRYHCINTE OTHONICHHE ‘b(i) =1, .k
x®
b. Berumcauts HopMy Matpumsl Al o popmyie HA_lH ~ Enai( ‘b(i) , BEITEKAIOIIEH 13 Hepa-
<I<

BeHCTBA |X| < HA’lu ol
C. Boumcnuts uncno o6yciaoBiIeHHOCTH MaTpuisl A 1o Gpopmyne  cond(A) z”A”HA_lH |

CpaBHHUTB €TI0 CO 3HAYCHUECM, IMOJIYUCHHBIM B XOA€ BBIYUCIIUTCIIBHOTO SKCIICPUMCHTA.

BapuaHTbl "HAMBUIYAJIBHBIX 33JaHUI

N A N A

12 345 5 1 1111
112 3 4 16 8 4 2 1
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81 27 9 3 1
256 64 16 4 1
625 125 25 5 1

N
WN -
N EF, DN
=N W

611 196 -192 407
196 899 113 -192
-192 113 899 196
407 -192 196 611

PP, OOO
(o]

1 05 0.3330.25 0.2

0.5 0.3330.25 0.2 0.1670.3330.25 0.2
0.167 0.143

0.25 0.2 0.1670.1430.125

0.2 0.1670.1430.1250.111
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4. Haiitu LU-paznoxenne marpuiisl A. Permth cucteMy ypaBHeHHH AX= D ¢ MOMOIIbIO HaliICH-
HOTO pasiokenus. HalTi ¢ moMombio 3Toro pasnoxenus odpartayio marpumy A™. Tlpey-
CMOTPETh MPOBEPKH.

BapuanTbl MHAMBUAYAIBHBIX 33JaHUI

Ne A b Ne A b
312-1 0 18 4 232 0 -19
1 520 32 -15 5 230 0 -4 39
2 016 -3 0 36 0 4 -5 40
12 3 0 0 21 0 0 11 40 31
4201 O 24 4 540 0 19
2 16 2 0 -2 -13 6 10 -4 0 50 0
-4 0 4 32 0 32 0 4 4 34
2 010 O 7 032 0 -9 -49
216 -3 0 9 940 2 0 81
3 -8 5 0 40 98 7 12 -4 0 96 119
25 0-2 3 5 -4 064 8 -15
0-320 O -7 36 0 0 9 7
5-232 0 27 7-564 0 18
4 425 0 -3 34 5 950 0 4 0
20 0 2 -7 -28 0 9-7 80 128
0 0-9 40 5 40 11 0 O -19

5. Jlana cuctema ypaBHEHUH C CHMMETPUYHOM TOJIOKHUTEIHHO ONpENeTIeHHOW MaTpuiieil. Pe-
IIUTH CUCTEMY ypaBHeHHH AX= Db metomom kBaapatHbXx KopHeil (Xonenkoro). [IpomexyToy-
He1it pesynsTat, UTU-pasnoxenne MaTpuis! A, BBIIATh Ha SKpaH. HaifTu ¢ MOMOIIBIo 5TOro
pasnoskenus o6patHyro Matpuiy AL, IIpesycMoTpeTs mpoBepKH.

BapuaHTbl ”HAMBUIYAIBHBIX 3aJJaHUI

Ne A b Ne A b Ne A b
1 25 0 -5 | -10 4 1 -8 -1 34 7 36 30 18 48
0 9 -3 51 -8 65 1 |-320 30 61 15 |-140
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-5 -8 83 | 552 -1 1 59 356 18 15 58 |-123

9 15 -18 -21 64 64 8 64 16 -28 -12 | 248

2 |15 50 -60 -10 5 |64 68 16 60 | 8 |-28 65 -7 |-306

-18 -60 73 12 8 16 66 0 -12 -7 83 | -610

81 54 -18 -27 16 -8 8 -56 49 42 0 | 392

3|5 45 -6 -36 6 -8 40 20 |-152 | 9 | 42 40 -2 | 338

-18 -6 72 570 8 20 24 |-148 0 -2 37| -37
Xl

6. MeTo10M NPOrOHKK HAWTH BEKTOP X =| : |, SBJIAIOLIMICS PENICHUEM CHCTEMBI yPABHEHUI

XlO

akXk_1+ DX+ CrXk+1= di,

rae k=1,2,...,10; a1=C10=0; xkoadpdunuentsr ak (nmpu k=2,3,...,10), bk (nmpu k=1,2,...,
k=1,2,...,9) 3agarorcs caeayromiel TabIuIeH:
BapuaHTbl HHAUBHYAIbHBIX 331aHUH
Ne ak bx Ck dk
2
1 K 3.1k ok 2.1k2 +7.2k +2
k“+3k+2
3 11 2 41.6
2 m 10K M 30.5- R
2
3 2k 4.3k 1.5k 2k 6.3+l
1.2k* +2.3k +1
2 12 3 39.5
4 M e M 26.4 — I

YT0 MOXXHO CcKa3aTh 00 YCTOI\/'I‘II/IBOCTI/I IIPOTOHKHU B JTAHHOM KOHKPETHOM cnyqae?

7. MeTtonoM KBaipaTHBIX KOpHEH c TouHOCTBIO £=10712 HaifTH pelTeHne CUCTEMBI

€ClIn:

Za,,xj =b, (i=12..6)
¢ MarpuLel ko3 HUIMEeHToB BUIa

p, 0lp, O 0 q 0

0l1p, p, Olp, O 0 q

0 01 0.1 0 0

A (aij ) _ P2 Ps Ps

0 0 01p, p, 0.1p, 0
q 0 0 01p, p; 0.1p

0 q 0 0 0.1p.  ps

BapuaHThl HHIWBUIYaTbHBIX 33 JaHUN

Ne pi (i=1,2,...,6) bi (i=1,2,...,6) q
1 i 1 -0.5

2 10-i 25-9i 2
3 2i 2 -15

4 i 23-8i 3

10), ck (mpu
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3ananue 1. Pemmuts quddepennnansaoe ypaBHEHHE METOI0M Ditiiepa, MOAU(GUIIMPOBAHHBIM Me-
ToaoM Oilniepa, metogom Jitnepa-Komu, metonom Pynre-Kyrrad4-ro nopsinka, cocTaBuB Ipo-
rpaMMy U MOJyYMB TAONUIly TPUOIMKEHHBIX 3HAYCHUHM M 3HAUEHUI YaCTHOTO PeIlIeHUs] ypaBHE-
HUs. OUEeHUTHh aOCOFOTHBIE M OTHOCUTEIIBHBIC TIOTPEITHOCTH MPUOIMKEHHBIX PEIICHUH ¢ TOMO-

IO YaCTHOI'O pCIICHUS. CpaBHI/ITB MNOTpeIrHOCTH METOIOB.

BapuaHThl MHAMBUAYAJIbHbBIX 32JaHUI

Ne YpaBHeHue Hauaneuoe | Hurepsan Iar YacTHOeE pelienue
yYCJa0Bue IMOUuCKa
1 y}“/=~\XL(1+Lny-Lnx) y@d) =e [1;2] | h=01 y=xe*
2 yy-y=¢" y(0)=0 [0;1] | h=01 y=xe
3 yi=sinx +y y(O):_% [0:1] | h=01 :_w
4 2yy9~x =y y@=1 | [4;5] |h=01 _Vx-2
3 y= 1
vty = 0)=1 0;1 h=01 |7
5 yyty=xy y(0) [0:;1] \/x+_+iq82x
2
6 xy§+ 2y = x5y yO=-3 | [1:2] |h=01 =-%
! y'=x’-y y(1) =8 [1:2] | h=o01| Y=7e""+x"=2x+2
8 yy-éxlzx ym=0 | [1:2] |h=01 y=x3-x2
? y'=x'+y y®=2 | [1;2] |h=01| y=7e7-x*-2x-2
. 1 1
—+ = - 2 = N =0. =
10 yyx +y=-Xy y@=— | [2:3]1 | h=01 Y =
11 y' =2X+Y y(0)=1 [0;1] h=0.1 y=3e"-2x-2
12 y¥+ ycosx = sin2x y(0)=-2 [0;1] h=0.1 y = 2(sinx - 1)
13 yy= sinx +y y©=1 | [0;1] |h=0.1 y:%ex - S cosx
14 Y =X 4y y(0) =0 [0;1] | h=01] y=2e"-x"-2x-2
15 y'=cosx+y y(0) =0 [0;1] | h=01 _ & +sinx—cosx
2
16 y'=2x2+y y(0)=1 [0;1] | h=01]| y=5e"-2x*—-4x-4
17 | xyy+y=Lnx+1 yO=1 | [1:2] | h=01 y=Lnx+%
18 y¥=sinx +y y(o)zé [0:1] | h=01 _ x_w
294+ 2 = 1) =1 . =0. — X
19 Xyy+y =0 y(» [1;2] h=0.1 ) V]
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20 y'=Xx+2y y(0)=1 [0;1] | h=01 _Se” - 2x-1
4

21 y' =2x+3y y(0) =1 [0;1] | h=01 _ e -6x-2
9

2 [y=L(1+lny-Ln)| y®=e | [1;2] |h=01 y = xe'

6 IMAAKTHYECKHUE MATEPHUAJIBI 1JI51 KOHTPOJISA (CAMOKOHTPOJIS)
YCBOEHHOI'O MATEPHAJIA

6.1 OIIeHO‘lHLIe Ccpeacrea, mnoxka3aTeJiui U K

HTCPUHA OLCHUBAHUSA KOMIIeTeHIInii

HNunexc
KOMILe Ouenoynoe IToka3zaTesnn Kpurepun ouennBanus
Cpe/CTBO OlleHMBAHUS c¢()opMUPOBAHHOCTH KOMIIETEHIM A
TeHUHH
CryneHT oTBe4aeT HelpaBUWIbHO, HEYETKO
Huzkuit U HeyOequTenbHO, J1aeT HeBepHble (op-
(HEeyJOBJIETBOPUTENBHO) MYJIUPOBKH, B OTBETE OTCYTCTBYET KaKOE-
1160 IpeaCTaBICHUE O BOIPOCE
CryneHT oTBeYaeT HEKOHKPETHO, ci1abo
[Toporossiii apryMEHTUPOBAHO U HE YOEIUTENbHO,
OITK-1 (YZIOBJIETBOPUTENBHO) | XOTS U UMEETCS KaKOe-TO IPECTaBICHUE
K-1 " | CobecenoBa- 0 BOITIpoOCe
)
HUE . CryneHT OoTBeYaeT B LIEJIOM IPABUIBHO
I1K-8 ba3zoBerit A " p ’
HO HEJIOCTaTOYHO IOJIHO, YeTKO U yOeau-
(xoporo)
TEIbHO
CraButcs, eciau MPOAEMOHCTPHUPOBAHBI
. 3HaHHWE BOIIPOCAa U CAMOCTOATEIbHOCTH
Bricokuii
MBILIEHUs], OTBET COOTBETCTBYET Tpebo-
(oTHuHO)
BaHUSM TPAaBUIBHOCTH, TTOITHOTHI M apry-
MEHTUPOBAHHOCTH.
JlaGopaTopHasi paboTa CTyJIEHTy HE 3a-
CUHTBIBAETCS €CIIM CTYJICHT:
N 1. TOTTyCTHII YKHCIIO OMIMOOK U HEJIOUYETOB
Husiouit IIPEBOCXOAIIIEE HOPMY, IPU KOTOPOM 1e
(HEey1OBJIETBOPUTEINHHO), P pMY, P P
pecekaeTcs MOpPOroBbIil MOKa3aTelb;
2. WM €CJIM MPABUIIBHO BBITTOJIHUI MEHEe
MI0JIOBUHBI pabOTHI.
OIK-1 Ecmu cTyneHT mpaBWIIBHO BBITOJIHWII HE
TK-1 " | Jlaboparop- MEHee MOJIOBUHBI PA0OTHI MM JIOMYCTHIL:
K 8, Has paboTa 1. He Gosee ABYX rpyObIX OLIMOOK;

[Toporossiii
(YZIOBIETBOPUTENBHO)

2. unu He Oojee oAHOM rpy0oil U OJTHOM
Herpy0Ooit oIMOKM M OJTHOTO HEJA0YEeTa;
3. unn He Oosee JBYX-TpeX HErpyobIxX
OIINOO0K;

4. vunu oHOM HerpyOol OIMOKU U Tpex
HE0YETOB;

5. WM MpU OTCYTCTBUHU OLIMOOK, HO TPHU
HAJIMYUU YETHIPEX-TISITH HEI0UETOB.
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ba3oBsrii (xopor1o)

Ecnu cryaeHT BbIMOIHUIT paboOTy MOJIHO-
CTBIO, HO JOIIYCTUJI B HEM:

1. He Oosiee omHOM HETpPyOOH OIMIMOKU M
OJIHOTO HE/I0YETa;

2. unu He OoJiee IBYX HEJOUYETOB.

Bricokwii (0TM4HO)

Ecnu crynent:

1. BBITIONTHIIT paboTy 0e3 OImMoOOK 1 Hel0-
YETOB;

2. nonycTuii He 0oJiee OJTHOTO HE0UeTa.

OIIK-1,
IK-1,
I1K-8

Pasnoypos-
HEBBIC 3a-
Ja4y U 3aja-
HHUsA

Huszkuit
(HeYTOBJIETBOPH-
TEJIBLHO)

OTBeT CTYZICHTY HE 3a4YUTHIBACTCS ECIIN:
1. 3aaHwe BHIMIOJTHEHO MEHEE, YeM Ha T10-
JIOBUHY;

2. CTyIeHT OOHApY)KMBACT HE3HAHUE
OOJIBIIICH YacTH COOTBETCTBYIOLIETO Ma-
TepHaa, TOMyCKaeT OMUOKH B (OopMy-
JIMPOBKE ONPEACICHHUI U MPABHJI, HCKA-
KAFOIIME UX CMBICT, OECTIOPSI0YHO U3-
jaraet MaTepuall.

[Toporosbiii
(YZIOBIIETBOPUTEIHHO)

3aj1aHne BBINIOJIHEHO OoJiee, YeM Ha MOJI0-
BuHy. CTyIEeHT OOHapy)XMBaeT 3HAHUE U
MOHUMAaHUE OCHOBHBIX IOJIOKCHHUH 3aj1a-
HUSL, HO:

1. u3nmaraet Marepuai HEIMOJIHO U JIOMyC-
KaeT HETOYHOCTH B ONPENIEICHHH IOHS-
THM;

2. He yMeeT JI0CTaTOYHO ITy0OKO M JJOKa-
3aTeNIbHO 00OCHOBATh CBOM CYXKACHUS H
NIPUBECTU CBOH NIPUMEPHI;

3. mW3maraeT MarepHan HerocJeoBa-
TENBHO M JIOMYCKAaeT OUIMOKHU B opopmite-
HHUH U3JIaragMoro.

bazoBrIit
(xopor1o)

3agaHue B OCHOBHOM BBIIIOJHEHO. OT-
BETHI IPABUIIbHBIE, HO:

1. B OTBETE MOMYILICHBl MATO3HAYUTEINb-
HBIE OITMOKU 1 HEJOCTATOYHO MOJTHO pac-
KPBITO COJEPKaHUE;

2. HE IPUBEACHBI HILTIOCTPUPYIOIIHE TTPH-
MEphl, HEIOCTATOYHO YETKO BBIPAKEHO
000011arone MHEHNE CTYICHTA;

3. nonyuieHo 1-2 Hexouera B mocieaoBa-
TEITBLHOCTH ¥ ODOPMIICHUH M3J1araeMoro.

Bricokuii
(oTnHruHO)

3ajaHue BBINOJIHEHO B MAaKCHMAaJIbHOM
o6beme. OTBETHI TTOJIHBIC U TTPaBUJILHBIC.
l. cTyAaeHT MOJMHO W3Jaraer Marepua,
JlaeT TPaBWIbHOE OMNPEACICHUE OCHOB-
HbBIX TIOHSTHI;

2. o0Hapy>KMBaeT MOHWMaHUE MaTepuaa,
MOKET 000CHOBATh CBOU CYKJIEHUS, TIPH-
MEHHUTh 3HAHUS Ha MPAKTUKE, MPUBECTH
HEO0OXO0IUMBIE TTPHUMEPHI;

3. u3Jiaraet MaTepuai nocie0BaTesIbHO U
MIPAaBUJIBHO.
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6.2 IIpomMe:kyTOUHAs aTTeCTALMSA CTYI€HTOB MO JUCIHUILINHE

HpOMe}KYTO‘lHaﬂ arrecranusa ABJISICTCA HpOBepKOﬁ BCEX 3HaHI/II‘/'I, HaBBIKOB H YMeHI/Iﬁ

CTYJEHTOB, IPUOOPETEHHBIX B MPOLECCE U3YUEHUS TUCHUILINHBL. DOpMOIi IPOMEKYTOUHON aT-
TECTALMM 110 JUCLUUIIIMHE SBJISETCS YK3aMEH.

I[HSI OLCHUBAHUWA PE3YJILTATOB OCBOCHUA NUCHUINIMHBI IIPUMCHACTCA CIICAYIOIIUC KPUTC-

puKu OICHUBAHUA.

KpuTepnn OLCHUBAHUS YCTHOI'O OTBETA HA IK3aMECHE

Oyenka «Hey0061emeopumenbHoy» BbICTABISACTCS CTYICHTY:
UMEIoIeMy po0esbl B 3HAHUK OCHOBHOTO MaTepuala, IMpeayCMOTPEHHOTO PO PaMMOi,
JIOTYCTUBLIEMY IPUHLIMIIUAIbHBIE OIIUOKH B BBINOJIHEHUU MIPEAYCMOTPEHHBIX IPOrpaMMOit
3aJIaHUl;
HE BBIIOJHMBILIEMY OTAEIbHBIE 3a/1aHUs, [IPETyCMOTPEHHbIE (POPMaMHU UTOTOBOIO MIIU TEKY-
1IEr0 KOHTPOJIS.

Oyenka «'yoosnemeopumenbHoy BbICTABISIETCS CTYACHTY:
[IOKa3aBIlleMy 3HAHHE OCHOBHOI'O y4eOHOro MaTepualia, IpeayCMOTPEHHOI0 IPOrpaMMoii, B
o0beme, He0OX0IMMOM, JUIsl JalbHeHIIel yueObl 1 paboThI 10 CIIEHHUaIbHOCTH;
3HAIOLEMY OCHOBHYIO JINTEPATYpy, PEKOMEHIOBAHHYO IIPOTPAMMOM;
CIPABJISIIOIEMYCSl C BBINOJIHEHUEM 3a/laHUM, NpeyCMOTPEHHbIE (POPMaMU TEKYILIEro KOH-
TPOJIsi, HO JAOIYCTUBILEMY OIIMOKU B OTBETE HAa SK3aMEHE WJIM NP BBIOJIHEHUU 3K3aMEHa-
LIMOHHBIX 3a/laHUM;
o0ajaromemMy He0OX0IMMBIMU 3HAHUSIMU JJIs1 MX YCTPAHEHUs O] pyKOBOJACTBOM Iperno/ia-
BaTes;

OYEHKU «XOpOUuL0» 3aCIy’KUBAET CTYICHT:
MOKa3aBIIMM MOJHOE 3HaHUE Yy4yeOHOro Marepuana, MpeayCMOTPEHHOTO MpOrpaMMOi, MpH
HaJIMYUU HEOOJIBIINX HETOYHOCTEN IIPU OTBETE;
YCHEIIHO BBITOJIHUBIIUI BCE 3a/1aHus, IPEyCMOTPEHHbIE (POPMaMU TEKYIIET0 KOHTPOJIS;
MOKAa3aBIIUI CUCTEMaTHYECKUH XapaKkTep 3HaHUH M0 JUCIUIUIMHE U CIOCOOHOCTh CAMOCTOS-
TEJIHO TMOTOJIHATH U OOHOBIIATH 3HAHUSA B X0/1€ yUeOBl;
YCBOUBIIUN OCHOBHYIO U UMEIOILMI MTPEACTABICHUE O JOIIOIHUTEIBHON JIUTEPATYPE 110 TUC-
LUIIJINHE;
3HAIOLUN OCHOBHBIE ITOHATUSA 110 AUCLIUILIMHE;

Oyenka «omauyHo» BBICTABIISETCS CTYICHTY:
MOKa3aBIlIEMy BCECTOPOHHEE, CUCTEMATUYECKOE M IITyOOKOe 3HaHWE y4eOHOro marepuana,
IIPELYCMOTPEHHOT'O IIPOrPaMMOM;
YCBOUBILEMY OCHOBHYIO M 3HAKOMOMY C JIOIIOJIHUTEIILHOM JIUTEPATyPOU 110 TUCLHUILINHE;
YMEIOILLEMY TBOPYECKH U OCO3HAHHO BBIIIOJIHATH 3aJaHus, IIPELyCMOTPEHHbIE IIPOrPAMMON;
YCBOUBILEMY B3aMMOCBS3b OCHOBHBIX IIOHATHN TUCLUIIINHBI,
YMEIOILEMY IIPUMEHSATD UX IIPU aHAIU3€E U PELICHUH IIPAKTUYECKUX 3a/a4;
0e3ynpevyHo BBIOJHUBIIEMY B MPOIIECCe U3YyUEHUS TUCIUILIMHBI BCE 3a/1aHUs, MPEIyCMOT-
PEHHBIM (hOpMaMH TEKYIIET0 KOHTPOJIS.
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6.3 TunoBble KOHTPOJIbHBIC 3a/IJaHUS WJIMX UHBIC MaTE€pHUaJIbl, HEO@XOHHMLIC JIAA
OLICHKHU pE3yJIbTAaTOB OCBOCHUSA NUCHHUIIIMHBI

I[IpuMmepHasi nporpaMmma 3K3aMeHa

Otansl peuieHus 3aJa4d METOI0M MaTEMaTHYECKOr0 MOJEINpOBaHus. Vcronb3oBaHue KOM-
NBIOTEPA KaK MHCTPYMEHTA PELICHUS 33]1a4 MOJIETIUPOBAHUSI.

UYucneHHbple METO/IbI KaK pa3/iell BBIYMCINTENbHON MaTeMaTuky. [IpenMer u MeTo BbIYMCIIN-
TeIbHON MaTeMaTUKH. OCHOBHBIE 33/1a4U YHCIIEHHBIX METOIOB.

KoppeKkTHOCTh 3aaun BBIYUCIUTEIHHONH MareMaTuku. OOyCIIOBIEHHOCTh 3a/1a4M BBIUYMCIIHU-
TenbHOU MaTematuku. [1moxo obycnoBnennas 3aaaya. [Ipumepsr.

KoppekTHOCTh 3aauil BBIYMCIUTEILHON MATEMATHUKU. Y CTOMYMBOCTh YUCIEHHOIO METOJA
penieHust MaTeMatudeckoi 3anauu. Heycroiuussiii meto. [Ipumepsi.

Paccrostnue, MeTpuueckoe npoctpaHcTBo. [IpuMepsl METpUUECKHUX POCTPAHCTB.

Hopwma, HopmupoBaHHOe pocTpaHcTBO. [IpuMepsl HOPMUPOBAHHBIX MPOCTPAHCTB.
CtpyKTypa NOTpelHOCTH NPU PELIEHUH 33]]a4 METOJ0M MaTeMaTH4YE€CKOI0 MOJIEIMPOBAHHUS.
[Tpumepsr.

[TorpemHocTh. AGCOMIOTHAS TIOrpenTHOCTh. OTHOCUTENBHAS MTOTPEIHOCTh. [Ipumep (3a wc-
KIIFOYEHHUEM MHOKECTBA JIEHCTBUTENBHBIX YHCEN).

AOCOIOTHAs U OTHOCHUTENbHAS MOIPEIIHOCTH BELIECTBEHHBIX 4Hces. OKpyrieHue Belle-
CTBEHHBIX YHCEJN, MOTPEIIHOCTh OKpYTJeHUs. BepHble u 3Haudame nudpsl B 3aIIUCH Bellle-
CTBEHHOro uncia. CBA3b OTHOCUTEJIBHOM MOrPEHIHOCTH C KOJIMYECTBOM BEPHBIX 3HAYalIUX
U@ p BEIIECTBEHHOTO YUCIA.

[TorpemnocTs apudmMeTHdecKux AeiCTBUN Hall BEIIECTBEHHBIMH yuciamu. [Ipsimas u oGpar-
Hasl 3a7]a4d TEOPUH MOTPEITHOCTEN (Ha MHOKECTBE ACMCTBUTEIbHBIX YHCEN).

[IpencraBnenue uucen B naMsaTu KommnbioTepa. [IpeacrapieHne BEECTBEHHBIX YUCEN B I1a-
MSTH KOMIIBIOTEpa B COOTBETCTBUH cO cTaHmapTom |IEEE-754.

OcCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU CUCTEMBI BEILIECTBEHHBIX YHCET KOHEUHOMN pa3psiiHO-
cTH. BrinmonHenue apudmeTnyeckux onepanuii Haj BeECTBEHHBIMU YHCIIAMU C TIaBaOIIEei
TOYKOU. Anredpandeckrie 0COOEHHOCTH CUCTEMBI YHCel KOHEUHOU TouHOCTHU. [IpumMepsi.
OcHoBHBIE anreOpandeckue 3agaud, pelraeMble YUCIeHHbIMH MeToaamu. Knaccudukanus
YUCJICHHBIX METOJIOB pelIeHus anredpanyeckux 3anad. Meron Kpamepa pemenus CJIIAY u
€ro TpyaoeMKocTh. Bekrop HeBs3ku. MTepanioHHOE yTOUHEHUE MPUOIMKEHHOTO PELIeHus,
MOJIyYE€HHOTO MPSMBIMH METO/IaAMHU.

Merton I'aycca pemenust CJIAY u ero npuMeHeHHEe K BIYUCICHUIO ONPEACIUTENS MaTPUILIbI
Y HaXO0KJIEHUIO0 00paTHOM MaTpUIbI.

Merton LU-pa3znoxenus pemenust CJIAY.

Merton kBapaTHbIX KopHei pemenus CJIAY.

Meton nporonku pemenus CJIAY.

Uucno obycnoBneHHocTH MaTpulibl. CBoiicTBa uncna 00ycnoBiaeHHOCTH. OlleHKa MOrpenIHo-
CTH PEIIEHUSI CUCTEMBI JIMHEWHBIX aNTreOpanuecKux YpaBHEHUN MO MOTPEIIHOCTSM BXOJIHBIX
JTAHHBIX.

Merton npocroit urepanuu pemierus CJIAY. Heobxoqumoe 1 10cTaTOuHOE YCIOBUE CXOMIH-
MOCTH METO/Ia MPOCTON UTeparuu. JlocTaTouHOe yCI0BUE CXOAUMOCTH METO/1a MPOCTOM UTE-
panuu. Y cloBUEe OKOHYAHUS UTEPALMOHHOTO IIpoIiecca.

Merton Axko6u pemenust CJIAY. Heo0xonumoe u J0CTaTOYHOE YCIOBUE CXOAMMOCTH METO/1a
SxoOu. JlocTaTrouHoE YyCIOBUE CXOAUMOCTH MeTo1a SIkoOu. Y cinoBue OKOHYaHHS UTepalloH-
HOTO TIpoiiecca B Metojie Axoou.

Merton 3eiinens pemenus CJIAY. Heo6xonumoe u 10CTaTOYHOE YCIOBUE CXOJIUMOCTH Me-
toxaa 3eraens. JloctaTouHoe yCIOBHE CXOIMMOCTH METO1a 3eHersl.

[locTanoBKka 3ajaun pelIeHUs] HEJIMHEMHOTO ypaBHEHHUS, F€OMETpUUYECKass UHTEPIpeTalusl.
OTanbl YUCICHHOTO PELICHUS] HEIMHEHHOro ypaBHEHHs. MeTo]l IOJIOBUHHOTO JeJIEHUs 1Jis
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pEIIEHUS HETMHEMHOIO YPABHEHHS C OJTHUM HEN3BECTHBIX. OLIEHKA MOIPENIHOCTH U KPUTEPHUI
OKOHYaHMS UTEPALMOHHOTIO IIpoLiecca.

MeTton xopa [ peleHns HEIMHENHOTO YpaBHEHUS ¢ OJJTHUM HEU3BECTHBIM. [ eoMeTpuueckast
uHTepIpeTanus MeToa. OLeHKa NOrPeIHOCTH U KPUTEPUI OKOHYAHUS UTEPALIMOHHOTO IPO-
necca.

Merop KacaTesbHBIX IS pELICHUS HEJIMHEWHOTO YPaBHEHUS C OJHUM HEU3BECTHBIM. ['eomeT-
pudeckas uHTepnperanys Mertona. OneHKa NOrPelHOCTH U KPUTEPUM OKOHYAHUsl UTEpaLu-
OHHOTI'O IIpOLECCa.

KoMOuHMpoBaHHBIN METOJ| AJIs1 pPeIIeHUs] HEIMHEHHOrO0 YPaBHEHHs ¢ OJTHUM HEU3BECTHBIM.
["'eomeTpuueckas nnTepnperanus Mmeroga. OneHKa NorpelIHOCTH U KPUTEPU OKOHYaHUSI UTe-
PaLMOHHOIO Mpolecca.

Meron npocToN UTEepanuu sl PEeIeHNs HEIIMHEWHOrO0 YPaBHEHUS C OJHUM HEU3BECTHBIM.
Teopema 0 IOCTaTOYHOM YCIOBHHM CXOIUMOCTH METOJA MPOCTOM MTEpALUH PELICHUs HEJH-
HEHMHOro ypaBHeHus. ['eoMeTpuyeckue MHTEPIpETalun CXOMAIIEHCS UTEPAllMOHHOM TI0CIIe-
JIOBAaTEJIbHOCTH.

JlocTatoyHoe ycinoBHE PAaCXOAUMOCTH METOAA MPOCTOM WTEPALMM PELICHHS HEIMHEHHOTO
ypaBHeHHdA. ['eoMeTpuuecKkne MHTEpHIpEeTaluu PacXOsIIelcs HUTEpPallMOHHOM IMOciel0Ba-
TenbHOCTU. OLIeHKa OTPEIIHOCTH U KPUTEPUM OKOHYAHUS UTEPALIMOHHOIO IIpoIecca.
ITocraHOBKa 3aayM peUICHMs] CUCTEM HEIMHEWHBIX ypaBHEHHMH. MeTon nmpocToil uTepauun
peleHus: CUCTEM HEJIMHEWHBIX ypaBHEHUH. J[0CTaTOYHOE YCIOBHE CXOAUMOCTH METO1A IIPO-
CTOM UTEpalNH.

IlocTaHOBKa 3a1a4n peLICHUS CUCTEM HEIMHENHBbIX ypaBHeHUM. Merton HeroToHa pemenus
CUCTEM HEJIMHEMHBIX YPABHEHUM.

Annpoxcumanus Gynkuuid. Kycouno-nuneinas nuarepnossaus. ['eomerpuueckas nuarepnpe-
Taius. 3aJaun 3KCTPaoJIMpOBaHUs U 00PaTHOTO HHTEPIOIUPOBAHUS.

Anmpokcumanust GyHkuuii. [TomuHOMUaNIEHOE MHTEPIIONMpPOBaHKE. J[0Ka3aTenbCTBO €IUH-
CTBEHHOCTH MHTEPIOJIALMOHHOIO ITOJIMHOMA N-OW CTENEHH, IIOCTPOEHHOIO 10 nt+1 y3imy uH-
tepnossinuu. [loctpoenne nonmunoma B popme Jlarpanxa.

Annpokcumanus GyHKUui. MHTEpnonasus crutalHamMH.

Anmnpoxkcumanus QyHKIU. Meroa HauMeHbIIUX KBajparoB. [IpubnuxkeHue B JUHEHHOM
BUJe. [ eoMeTpryeckas HHTepIIpeTanus.

Anmnpoxkcumanus GyHkuuid. Meroa HauMeHbIINUX KBaapaToB. [IpubauxeHne B HENMMHEHHOM
BuJe. [ eoMeTpuyeckas HHTepIIpeTanus.

HucnenHoe nHTErpupoBaHue. MeTo[ JIEBBIX U LEHTPAIBHBIX NPAMOYTOJIBHUKOB. I'eoMeTpu-
yeckas MHTepnperanus Metoga. OLeHKa MOTPEeIHOCTH.

YucnenHoe nHTEerpupoBanre. MeTon mpaBbIX U HEHTPAIBHBIX NIPSMOYTOJIBHUKOB. I'eoMeTpu-
yeckas MHTepnperanus Metoga. OLeHKa MOTPeIHOCTH.

YucnenHnoe uHTerpupoBanue. Meron tpanenuii. I'eomMerpudeckas MHTEpHpETALNs METOAA.
OneHka NorpeHoCTH.

Uucnennoe unrerpuposanune. Merog Cumrcona. ['eomerpuyeckas MHTEpIIpeTaIids METOa.
OrneHka NorpenHoCTH.

Yucnennoe naTerpupoBanne. Meron ["aycca.

Yucnennoe unrterpupoBanue. Meron Monre-Kapiio.

Meron Ditnepa nns pemenus 3anadn Komm. ['eomerpruueckas nuHTEpnpeTanus METO1A.
MoudunmpoBanHslii MeTo Ditniepa ans pemeHus 3anaun Kommu. ['eomerpuueckas uuTep-
IpeTanus MeToa.

Merton Oitnepa-Komm i pemenus 3anaun Komm. ['eomerpudeckast ”HTEpIIpeTanys METOA.
Merton Pynre-Kyrra s pemenus 3agaun Komm. I'eomerpuueckas nHTepripeTanus METoAA.
Mertoap! pemieHus 1udhepeHanTbHbIX YpaBHEHHH BHICOKOTO MOPSIKA.

Metons! pemieHust cucreM quddepeHIaabHbIX YpaBHEHHUI.
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7 MIEPEYEHb HH®OPMAIMOHHBIX TEXHOJIOT UM, UCOJb3YEMBIX
B IPOINECCE OBYYEHUA

HNudopMmanuoHHBIE TEXHOJOITHU — 00yUCHHE B 3JIEKTPOHHON 00pa3oBaTenbHOM cpesie ¢
LIEJIBIO PACcLIMPEHHsI 10CTYyTa K 00pa30BaTeIbHbIM pecypcaM, YBEIMUCHHUs KOHTAKTHOT'O B3aUMO-
JIEMCTBUS C TMPENoAaBaTesieM, OCTPOCHUS MHIUBUIYaTbHBIX TPACKTOPHHA MOATOTOBKH, OOBEK-
TUBHOT'O KOHTPOJII U MOHUTOPUHIA 3HAHUN CTYJIEHTOB.

B o6pa3oBarenpHOM mporiecce Mo TUCIHUILTMHE MCIIONIB3YIOTCS CleAyIomne nH(pOopMaIm-
OHHBIE TEXHOJIOTHH, SIBJISIOIIMECS KOMIIOHEHTaMH OJIEKTPOHHOH HH(OpManoHHO-00pa3oBa-
TenpHOM cpenbl bI'TIY:

o odunmaneHeli caiit BI'TIY;

e kopnoparusHas ceTb bI'TIY;

e cucrema ekTpoHHoro ooyuenuss ®I'bOY BO «bI'TIVY»;

® 3JIEKTPOHHbIE OMOIMOTEUHBIE CUCTEMBI,

® MYJbTUMEAUMHOE COIIPOBOXKICHUE JIEKIIUM U IPAKTUYECKUX 3aHATUH.

8 OCOBEHHOCTH U3YYEHUSA JUMCHUIIJIMHbI THBAJINJAMU U JIMINAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 31OPOBbAA

IIpu oOyueHuH JUIl ¢ OrPAaHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10pPOBbSI IIPUMEHSIOTCS a/1all-
TUBHBIE 00pPa30BaTEIbHBIC TEXHOJIOTHH B COOTBETCTBUU C YCIOBHSIMH, U3JI0)KEHHBIMH B pa3Jiel
«Oco0eHHOCTH OpraHu3any 00pa30BaTEeNBLHOrO MpoLecca MO 00pa3oBaTeIbHBIM IPOrpaMMaM
JUISL UHBAJIMJIOB U JIML C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pOBbsD» OCHOBHOM 00pa3oBaTellb-
HOM MporpamMmsl (MCIHOJIb30BAHUE CHEIMATIbHBIX YUEOHBIX OCOOUI U JUIAKTUUYECKUX MaTepHha-
JIOB, CHEIMATBHBIX TEXHHYECKUX CPENICTB 00yUeHUS KOJJICKTHBHOTO W WH/AWBUIYaIBHOTO TOJIb-
30BaHMsl, MPEOCTABICHHUE YCIYT aCCUCTEHTA (IIOMOIIHUKA), OKA3bIBAIOILIEr0 00yyJaroUuMes He-
00X0IMMYI0 TEXHUUYECKYIO MOMOILb U T.I.) ¢ Y4ETOM MHIAUBUAYAIbHBIX OCOOEHHOCTEH 00yuaro-
HIUXCSL.
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4. Unrepuer-Yuupepcuter WMudopmammonnsix Texnomoruii. — Pexum  goctyma

https://intuit.ru

5. HayuHo-o6pa3oBaTenbHblil FIHTEpHET-pecypc O YUCICHHOMY aHanu3y — Pexum goctyna :
http://num-anal.srcc.msu.ru/

6. WuaTepHer-xypHan "BeraucauTenbHbIE METOIBI M IIporpaMmupoBanue” — Pexxum gocryna :
http://num-meth.srcc.msu.ru/
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlns mpoBeneHWs 3aHATHM JIEKIMOHHOTO M CEMHHApCKOTO THIIA, TPYHNIOBBIX U
WHIVBUAYAIbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJS U NPOMEXYTOYHOM aTTeCTalluu
UCTIONIB3YIOTCS ~ ayJUTOPUHU, OCHamEHHbIE y4eOHOM  MeOenbio, ayJUTOPHON  JIOCKOH,
KOMITbIOTEPOM(paMH) ¢ YCTaHOBJICHHBIM JINLEH3UOHHBIM CHEIMAIU3UPOBAHHBIM TMPOrPAMMHBIM
o0OecrieyeHreM, KOMMYTAaTOpPOM JUIsl BBIXOJA B 3JEKTPOHHO-OMOJIMOTEYHYIO CHUCTEMY U
AJIEKTPOHHYI0  MH(POpPMaLMOHHO-0Opa3oBarenbHyto  cpeny  BITIY,  MmynpTUMenuitHbIMu
IIPOEKTOPAMH, JKCIO3UIIMOHHBIMU JKpaHaMHu, y4e0HO-HaIJIIHBIMU oCOOUsIMHU
(MyJIbTUMETUIHBIE IPE3EHTALINN ).

Jlisa mpoBeneHus 1aOOPAaTOPHBIX pabOT TakKe HCIOJIb3YyeTCsl KOMIBIOTEPHBIM Kiacc,
YKOMITJIEKTOBAaHHAsI CIIEIYIOUUM 000py10BaHUEM:

e KOMIUIEKT KOMIIBIOTEPHBIX CTOJIOB.

e Crou nmpenogasarens

e [lronutp

e AynuTopHas AOCKa

e KoMmnbroTepsl ¢ yCTAaHOBJIEHHBIM JMIEH3HMOHHBIM CIEHHAIU3HUPOBAHHBIM IIPOrPAMM-
HBIM 00ecTiedeHneM

e MynbTUMEIUNHBIN IPOEKTOP

e DKCINO3ULIMOHHBIN KpaH

¢ YyeOHO-HArJsAHbIE TOCOOUS - MYJIbTUMEIUIHBIE TPE3EHTAIIMU IO AUCLUTIINHE.

CamocrosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALIEHHBIX KOMIIb-
IOTEPHOM TEXHUKOMN C BBIXOJIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNbHYIO Cpey By3a,
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B CHCIHATM3UPOBAHHBIX JIA0OPATOPHUSX 10 AUCIHUILTHHE, a TAKKE B 3aJlaX JOCTYIIA B JIOKATBHYIO
cetb BI'TIY, B mabopaTopuu MCUXO0JIOTO-TIEAATOTHYECKUX UCCIETOBAHUN U JIp.

JIMIIEH3MOHHOE TPOrpaMMHOE O0ECIICYCeHHUE: OIEPalMOHHBIE CHCTEMBI CEMEWCTBa
Windows, Linux; oducusie mporpammsl Microsoft office, Libreoffice, OpenOffice; maremaTrue-
ckuit maker MatLab.

Pazpabotunk: ®equenko .M., kaHauAaT MeJarorn4ecKux HayK, JOLEHT
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11 JUCT UBMEHEHU U TOTTOJTHEHUA
YrBepxaenue nusmenenuid u gonoqHenuii B PII/1 nas peammzanuu B 2025/2026 yu. r.
PIIJ] o6cyxnena u omoopena mis peanusanuu B 2025/2026 y4. . 6e3 u3MeHeHnH Ha 3ace-

naHuu Kadeapsl HHPOPMATUKA M METOJIUKHU TpernofaBaHus MHPOpMaTuku (mporokon Ne6 ot
26.05.2025 1.).



