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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 «BeraucimrenbHas MateMa-
THKa» OTHOCUTCS K JAUCLUIUIMHAM 4acTH, GOPMHPYEMOH yyaCTHUKaMU 0Opa30BaTENIbHBIX OTHO-
mennii 6;10xka b1 (b1.B.06).

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

— OIIK-1. CniocoOeH npuMeHsATh pyHAaMEHTATbHbIC 3HAHUS, TIOTy4YeHHBIE B 00JIaCTH Ma-
TEMaTUYEeCKUX U (WIN) €CTECTBEHHBIX HAayK, U UCIIOJIb30BaTh UX B MPOPECCUOHATIBLHON J1esATelNb-
HOCTH, HHAMKATOPAMH JJOCTUKEHUS KOTOPOH SIBIISIETCS:

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

e OIIK-1.2 — ymeeT UCIIONIB30BaTh UX B MPOPECCHOHATBLHON 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:

e [IK-1.1 — ob61agaeT 6a30BBIMH 3HAHUSIMH, TIOTYYEHHBIMU B 00J1aCTH MaTeMaTHYECKHIX
U (M) €CTECTBEHHBIX HAYK, TPOrPaMMHUPOBAHUS U WHPOPMAITMOHHBIX TEXHOJIOTHIA,

o [IK-1.2 — ymeer HaxoauTh, GOPMYJIMPOBATH M PEMIaTh CTAHJAAPTHBIC 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 coBpeMEHHBIE METO/IbI Pa3pabOTKU U peaau3aliy alrOpUTMOB MaTe-
MaTHYECKHX MOJIENIel Ha 0a3e sI3BIKOB U MMaKeTOB MPUKIIATHBIX POTPAMM MOICITUPOBAHUS;

e [IK-8.2 — ymeeT pa3pabaTsiBaTh U pEATM30BHIBATH AITOPUTMBI MATEMATHUICCKUX MOJIC-
Jieit Ha 6a3e S3bIKOB U MaKeTOB MPHUKIATHBIX MPOTPaMM MOEIUPOBAHHUS,

e [IK-8.3 — uMeeT nmpakTHYeCKHii ONBIT Pa3pabOTKU U peaIU3alNK AITOPUTMOB UX Ha
0a3e SA3bIKOB U MMAKETOB MPUKIATHBIX IPOTPaMM MOJEIUPOBAHHUS.

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

3HATh:

® OCHOBHBIE MOHATHS U METOJIbI BEIUMCIUTEIbHOW 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 M OKPYTJICHHUH,

® 0COOEHHOCTH KOMIIBIOTEPHOH pealn3aluy YHUCIEHHBIX METOJIOB, IPAHUIBI TPUMEHHUMO-
CTH YMCJIEHHBIX METOJIOB, BO3SMOXHOCTH OCHOBHBIX CIELIMATM3HUPOBAHHBIX MaTeMaTH4e-
CKHX MaKETOB, PEAIM3YIOLINX YHCIEHHBIE METOIbI,
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® IIEPCIECKTUBBI COBEPIICHCTBOBAHUS YMCIICHHBIX METOJOB U KOMIIBIOTEPHBIX UHCTPYMEH-
TaJbHBIX CPEJICTB Ul UX pealn3aluy;
yMeTh:

® JCIOJIB30BaThb OCHOBHBIC ITOHATUS U METO/bI BEIYMCIUTEIIBHON MaTEMAaTUKH,

® YUCJIEHHbIE PEUIaTh TUIIOBbIE MaTeMaTHYECKUE 3a/laud, MPOBOAUTH HEOOXOAMMBIE pac-
YeThl B PAMKaX IIOCTPOCHHBIX MOJEIIEH, aHAIM3UPOBATh PE3YJIbTATHI, OLICHUBATh IIOTPELLI-
HOCTB ITOJIy4E€HHOTO PELICHMUS],

® aHAJIM3UPOBATH U CPABHMBATH AJITOPUTMBI YHCICHHBIX METOJOB PELICHUS MaTeMaTH4e-
CKMX 3aJa4 I10 MHTEJJIEKTYaJIbHOM CII0KHOCTH, BBIYUCIUTEIBHBIM 3aTpaTaM, yCTOWUNBO-
CTH K ITOTPEIIHOCTSIM MCXOJHBIX JaHHBIX U OKPYIJIEHUH, TPaHULIAM IIPUMEHUMOCTH, OCO-
OEHHOCTSIM KOMIIBIOTEPHOH peanu3alumu;
BJIAJETh:

® HaBBIKAMU YMCIIEHHOI'O PEIIEHHs MaTEMaTHUECKUX 33a4 ¢ UCII0JIb30BaHUEM pa3HOOOpas3-
HBIX CPECTB KOMITBIOTEPHOM NOIEPIKKH, BBIOOPA YUCIIEHHOTO METO/Ia PEIICHHUS MaTeMa-
TUYECKOM 3aJJauu B 3aBUCUMOCTH OT OCOOCHHOCTH 3a/1a41 U HAJIMYUS HHCTPYMEHTAIBHBIX
KOMITBIOTEPHBIX CPEJICTB €€ pELICHUs,

® TEXHOJOTUAMM IIPUMEHEHUS BBIUMCIUTENBHBIX METOAOB JUIsl UCCIENOBAHNS U PELICHUS
3ajlay U3 pa3IMuHbIX 00JacTell MaTeMaTUKU U ee IPUII0KEHUH,

® HAaBBIKAMHU IPAKTUYECKOW OLIEHKH TOYHOCTH PE3YJIbTATOB, MIOJIYUYEHHBIX B XO/I€ PEIICHUS
TEX WJIA UHBIX BEIYUCIIUTENFHBIX 3a/1a4, HA OCHOBE TEOPUH NMPHUOIMIKEHHIH,

e OCHOBHBIMH IPHUEMAMHU UCIIOJIB30BAHUS BBIUNCIUTEIBHBIX METOA0B IIPU PELICHUH PA3JIHY-
HBIX 3a/1a4 PO ECCHOHATILHON 1eATEIbHOCTH.

1.5 O6mas Tpya10eMKOCTh THCHHIUIMHBI «BbIMUCIUTEIbHAS MATEMATHKa) COCTABIISIET 5
3aueTHbIX enunuil (1anee — 3E) (180 vacos).

[Tporpamma mpeaycMaTpUBaeT U3ydeHHE MaTepraia Ha JEKIHIX MPAKTHUECKUX M J1abo-
paTopHBIX 3aHATHAX. [IpeycCMOTpeHa caMOCTOsITEIbHAsI pab0Ta CTYICHTOB IO TEMaM U Pa3zeiam.
[TpoBepka 3HAHMIA OCYHIECTBIACTCS (GPOHTATBLHO, HHANBUIYATBHO.

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
AynuTOpHBIE 3aHATHS 90 90
Jlexkun 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
YPaBHEHUH.

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
HNuTepakTUBHOE 00yUeHHUeE MO JUCHUIIIMHE
®opma Koa-
HaumenoBanue Bua p
Ne HHTEPAKTUBHOIO 3aHA- BO
TeM (pa3aesioB) 3aHATHS
THS 4acoB
Teopernueckrie OCHOBBI YHCIEHHBIX
" Jlexmust ¢ mpoOIeMHBIMU
1. | METOZOB: IOTPEITHOCTH BHIYMCIICHHI;
o JIK BOIIPOCAMH, C OpraHu3a- 2
YCTOMYHUBOCTD U CI0KHOCTD aJIro- . N
1uen 00CyKaeHuH
puUTMa.
Jlekuus ¢ mocTaHOBKOM
Oco0eHHOCTH MaTeMaTHYECKHUX BbI-

2. o MIPOTUBOPEYNUBBIX CUTYa-
YHUCIIEHUH, peaIn3yeMbIX Ha KOMIIbIO- JIK 2
Tepe LM, OpraHu3alus IoucKa

pe- BAPUAHTOB UX pa3pelIeHUs
. Jlexuus ¢ mpobIeMHBIMU

3. | Pemenue cucremsl TMHEHHBIX ypaB-

. JIK BOIIPOCAMM, C OpPraHu3a- 2
HEHUU: MPSMbIE METO/IBI. o .
el 00CYKICHHIA




Jlexuust ¢ aIeMEeHTaMu Bbl-
. CTYIUICHUH CTYIEHTOB C
4. | PemeHue cucTeMbl JMHEHHBIX YPaB- K
. MOCIEAYIOIUM 00CYKIe- 4
HEHM: UTepallMOHHbIE METO/IBI. 106
HUEM
PaboTa B rpynmnax
5 . p
Pemienne HEMHENHOTO ypaBHEHUS. 16 Pabota B rpynmax 4
6. | PemeHne cucTeMbl HEJIMHEHHBIX
o 16 B3anmonposepka 2
YpaBHEHHH.
7 . p
Metoap! npubImKeHus QyHKIUA 6 Pabota B rpymmax 4
8.
YucneHHoe HHTErpUPOBAHHUE. 16 B3anmonposepka 2
UTOro 22

3 COAEP)KAHUE TEM (PA3JIEJIOB)

Tema 1. TeopeTudyeckue OCHOBBI YHCJICHHBIX METOJOB: IMOTPEIIHOCTH BBIYUCIICHHI;
YCTOMYHUBOCTD U CI0KHOCTh aJITOPUTMA.

MopenupoBanue Kak OAMH U3 OCHOBHBIX METO/I0B HAYYHOT'O TO3HAHUS. DTaIlbl pEIICHUS
3a7la4d METOJIOM MaTeMaTUYE€CKOTOo MOJEIUpoBaHMs. VMIcTopus BBIYMCIMTEILHON MaTeMaTHKH.
BrruucnaurenpHas MaTeMaTUKA U YUCIICHHBIE METO/IbI KaK Hay4YHbIC HarpaBieHuss. OCHOBHBIC Ma-
TeMaTUYEeCKHUE 3aJlaui, pellacMble YMCICHHBIMU MeTOJaMU. MeTOJl BBIYMCIUTEIbHOU MaTtema-
TUKU. 3a7]a4a BRIYUCIUTEIHHON MaTeMaTUKH B 001eM Buie. CTPYKTypa U HICTOUHUKH MTOTPEIIHO-
CTHU pe3yJibTaTa MpH PEIICHUH 33]1a41 METOJIOM MAaTEeMaTUYECKOTr0 MOJAEIUPOBaHUS. Y CTpaHUMAs
Y HEYCTpaHUMasl MOTPEIIHOCTh. DMIUPUUECKUE MPAaBUIIA NIPU OpraHU3aluu BeuuciaeHui. Kop-
PEKTHOCTh MAaTEMAaTUYECKOM 3a/aud. Y CTOMYMBOCTh 33/1a4M KaK MEpa YyBCTBUTEIBHOCTH K I10O-
TPEUTHOCTSAM MCXOJHBIX JaHHBIX. [110xas o0ycnoBieHHOCTh 3aaun. HeycTOMYMBOCTh YHCIICH-
Horo MeToaa. KoppekTHocTh uncienHoro anropurma. [IpuMepsl mioxo 00ycIOBIECHHBIX 3a/1a4 U
HEYCTOMYMBBIX YHCIEHHBIX MeTOA0B. OCHOBHBIE 3a/1auu pa3aena « H1CIeHHbIE METOIbI.

Tema 2. OcoOeHHOCTH MaTeMaTUYEeCKIX BBIUMCICHHH, peau3yeMbIX Ha KOMITbIOTEPE.

TouHnoe u MpUOIMKEHHOE 3HAYECHHS BEIMUUHBI. [lorpenHocTh, aOCOMOTHAS B OTHOCH-
TeJbHAasl MOTPENIHOCTH 3HAYCHUS MTPUOIMHKEHHON BeMUYNHBL. AOCONIOTHASI U OTHOCUTENbHAS T10-
TPEIIHOCTH BEIIECTBEHHBIX uncel. [lecsaTuyHas 3anmuch MPUOIMKEHHBIX 3HAYEHUW. 3HAYaIue,
BEpHBIC U COMHHUTENbHBIE IU(PHI AeCATUYHON 3amucH uncia. CBA3b OTHOCUTEIbHOM MOTPEIIHO-
CTH C KOJMYECTBOM BEPHBIX 3HAYAIIUX IMU(P B ACCITUIHON 3aIMUCH TMTPUOIMIKEHHOTO 3HAYCHUSI.
[TpaBuna oxpyrnenus: uncen. OCHOBHAsE U oOpaTHas 3aa4id TEOPUU MOrperrHocTeil. OCHOBHBIE
METO/IbI PEIICHUS ITUX 3a/]a4.

Uucna koHeYHON TOYHOCTH. DOpMATHI 3alMCH YUCEN B NMaMSATH KOMITbIOTEepa: ¢ (UKCH-
POBAaHHOW W IUIaBarolien 3ansaToi. OCHOBHbBIE YHCIOBBIE XAPAKTEPUCTUKN M CBOWCTBA YHCEI C
dbukcupoBaHHOU 3amsiToi. HopManu3oBaHHast 3aMuCh BEIIECTBEHHBIX yncen. dopmar mpeacTas-
JIEHHS BEIIECTBEHHBIX uKcen B maMsaTu komnetotepa. Cranaapt IEEE-754 npencraBnenus Bele-
CTBEHHBIX 4Kcesl. OCHOBHBIE YHCIIOBBIE MTApaMEeTPbl CUCTEMbI YUCEI C MJIaBarouel 3ansToi. Bei-
MOJTHEHHE apu(METUUECKUX ACHCTBUN HA/l YUCIIAMH B OTPAHUYEHHOM KOJIMYECTBE pa3psiioB. Cu-
TyaIuu, MPUBOIAIINE K BOZHUKHOBEHHUIO OIMOOK MPY BHITIOTHEHUH apu(METHIECKUX OTepaIus
HaJ| YUCIIaMU B OTPAHUYEHHOM KOJIMYECTBE pa3psoB. Alredpandeckue 0COOCHHOCTH CHCTEMBbI
Yucesl KOHEYHOW 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
NPUMEHEHHUS YUCIEHHBIX MeTooB. [IpubnmkenHoe 3HaueHue kopHs. ['eomerpuueckas MHTEp-
nperanysa. OCHOBHBIE ATallbl YUCIEHHOTO PELIEHUS YPaBHEHUS C OJHUM 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. Pemenne cucreMbl HEIMHEHHBIX YpaBHEHUH.

Mertoasl pereHus: CUCTEM HEJIMHEWHBIX YpaBHEHH. MeTo npoctoi 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. Metobl puOIMKEHUS QYHKIHH.

3amauu, NPUBOASIIKE K allPOKCUMalMU OJHON (yHKUUU Opyroi. Anredpanyeckuit
MHTEPHOJSIMOHHBI MHOTOWIEH: €IMHCTBEHHOCTh, (opma Jlarpanika, OIEHKa MOTPELUIHOCTH
uHTepnonupoBanus. [IpakTuueckast orieHKa NOrpenIHOCTH UHTeproaupoBanus. OOpaTHoe MH-
TeprnonupoBanue. [ToHsTHE O CXOAMMOCTH MHTEPNOJIALMOHHOTO npouecca. [lonsaTus o crai-
Hax. [IpakTuyeckue cxembl HHTEpIIOIMpoBaHus Ha DBM.



Tewma 8. UncneHHOE MHTErpUPOBAHUE.

KBanparypnast ¢popmyna npsimoyroiasHukoB. @opmynsl Hetorona-Koreca. Meton He-
onpeneneHHbIX koddurmenTos. @opmyna tpanenuii. ®opmyna Cumncona. KBanparyphuas dhop-
Mmyna ["aycca.

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

Tema 9. Uwucnennbie wmeroabl pemeHus 3amaud  Komm  uis  OOBIKHOBEHHBIX
nuddepeHIAIbHBIX YPaBHCHUM.

Meron Pynre-Kyrra. MuoromaroBsie MeTOAbl. YUCIEHHBIE METOAbl PELICHUS
OOBIKHOBEHHBIX U PepeHITaTbHBIX YpaBHEHUH.

UwrcneHHble METOBI pereHus 3anadu Ko st 0ObIKHOBEHHBIX TU((hepeHIIHATbHBIX
ypaBHeHui. Meton Pynre-Kyrra. MHOromarossie Mmetossl. Pemenue kpaeBoi 3ajauu Juist Jiu-
HENHOro 2-T0 MopsijiKa CBEIEHUEM K pa3HOCTHOH KpaeBoi 3ajaue. MeToq nporonku. YucneHnHoe
pelieHrne oObIKHOBEHHBIX MU depeHInanbHbIX ypaBHEeH!I Ha DBM.

4 METOANYECKHUE PEKOMEHJAIIUU (YKA3AHUA) JJIA CTYAEHTOB
11O U3YYEHUIO JTUCHUITJIMHbI

JIeKuMOHHBIN KypcC M0 JUCLUILINHE «BbruncauTenbHas MaTeMaTuKa» JOJKEH CTPOUTHCS
TakUM 00pa3oM, YTOOBI, MPUCTYMAsl K U3YYEHHUIO KaKJOW HOBOW TEMbI, CTYACHTHI 3HAJIN, KaKHe
BOIPOCHI paHee M3YYEHHOro Marepuana OyJIyT MCHOJIb30BaHbI MPU HU3yUYE€HUH HOBOTO. 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 cryaeHTaMu. Heo0XoaMMO OpHEHTHPOBATh CTYJIEHTOB HAa CPaBHEHHE TOT0, YTO OH
CJIBIIIUT HA JIEKIUHM C TE€M, YTO UM OBUIO M3yU€HO paHee, YKJIa/blBaTb HOBYIO MH(OpMaIHio B
cOOCTBEHHY10, YK€ UMEIOIYIOCS Y HEero cuctemy 3HaHui. [lo xonay nexuuu nenecoodpa3Ho moj-
YEepKHUBATh HOBBIE MOHATHUS, BBIICHATH MX CMBICI, Pa3bsSCHATH KaK OCHOBHBIE MOJIOKEHUS AUCLIH-
IUTMHBI HAXOJAT MPaKTUUECKOE MPUMEHEHUE MPU PELICHUH KOHKPETHBIX 3ajau.

Baxxnast ponb 10KHA OBITH OTBECHA HA JIEKIMU JucKyccuu. C 3TOH Lenbio B Mpoliecce
MOJTOTOBKHU K JIEKLIUU 1ieJecoo0pa3Ho MPOoAyMaTh CUCTEMY BOIIPOCOB, HA KOTOPHIE JOJKHBI OT-
BETHUTb CTYJICHTBI, C IIOJIHBIM 00OCHOBAHUEM CBOUX YTBEP KICHHA.

B koHIIe IeKk1uy BMECTe CO CTyIEHTaMU 11eJIeCO00pa3HO MOABECTH €€ UTOTHU U YOeIUThCS,
YTO MIOCTABJIEHHAS LI€]b JOCTUTHYTA.

Kaxnoe nabopaTopHoe 3aHATHE 11€51ec000pa3HO HAUNHATh C TOBTOPEHHS TEOPETHUECKOTO
MarepHaia, KOTOpbIA OyJeT MCIoJIb30BaH Ha HeM. J1Jif 3TOro oueHb BaXKHO YETKO CHOPMYIHPO-
BaTh 1€J1b 3aHATUS U OCHOBHBIEC 3HAHMSI, YMEHUS U HaBBIKH, KOTOPbIE CTYJEHT JIOJKEH Iprodpe-
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 YMEHHUM X HCII0JIb30BaHUS B TPOLIECCE BHIMOIHEHHSI KOHKPETHBIX 3aaHUH,
Y TECHO B3aMMOCBSI3aHO C BOIIPOCAMU, BHIHOCUMBIMU Ha 3aHATHA. Pelenne 3a1anuii 10JKHO Mpo-
UCXOIUTh CTYACHTAMH CaMOCTOSITENIBHO ITOJI KOHTPOJIEM IIPENOIAaBaTeNsl, BO BPEMS BBIIIOJHEHUS
KOTOPOT'O CTYJIEHT MOXKET OOpaTHTHCS K MPENOJaBaTENI0 ¢ BOIPOCOM, OJIYYUTh HA HETO OTBET.
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CamocrodrenbHas paboTa CTyJE€HTOB MPU HM3Y4YEHUHU AUCHUUILINHBI «TexHomoruu obpa-
00TKM MH(POPMALUU» OPraHU3YETCs € LENbl0 (HOPMUPOBAHMS KOMIIETCHLUH, TOHUMAEMBIX KaK
CHOCOOHOCTh MPUMEHATh 3HAHUS, YMEHMSI U INUHOCTHBIE KAUeCTBa Il YCIEIIHON AesTeIbHOCTH
B OIIpEJICIEHHON 00JIaCTH, B TOM YHCJIE:

— (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 MEKIIPEAMETHBIX CBA3EH;

— (opMUpPOBaHHS YMEHUS IPUMEHSTH OJYUYCHHbIC 3HAHUS HA TIPAKTHKE;

— Pa3BUTHA MO3HABATEIBHBIX CIIOCOOHOCTEH CTYICHTOB, (POPMHPOBAHUS CAMOCTOSATEIBHOCTU
MBILLUICHHS;

— Ppa3BUTHsA aKTHUBHOCTH, TBOPYECKON WHUIMATHUBBI, CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

— (opMuUpOBaHHS CIIOCOOHOCTEH K CaMOPa3BUTHIO (CAMOIIO3HAHUIO, CAMOOIPEICICHUIO, CAMO-
00pa30BaHUI0, CAMOCOBEPIICHCTBOBAHUIO, CAMOpEAIN3allUH, CAMOPETYJISAIIH);

— Ppa3BUTHS HAyYHO-UCCIIEI0BATEIBCKUX HABBIKOB;

— Pa3BUTHS HABBIKOB MEKJIMYHOCTHBIX OTHOLIEHHH.

MeTtoauyeckie peKOMEHAAlUU MO MPOBEIEHUIO J1abopaTopHBIX paboT. JlabopaTopHblii
IMMPAKTHUKYM, 3aTparuBacT OCHOBHBIC pa3AcCiibl JUCHUIIJIMHBI «baspr JaHHBIX U CUCTCMBI YIIpaBJiC-
HUsl 0a3aMu JaHHBIX», MIO3BOJISIET CTYACHTAM IOJYYUTh JOCTATOYHO IOJIHOE MPEICTaBICHUE O
CTpYKType 0a3 JaHHBIX, CITIOCO0aX CO3JaHMs CXeMbI 0a3bl JAHHBIX, a TAKIKE IPHOOPECTH MTPAKTH-
YecKre HaBBIKM Pa3pabOTKH 3allpOCOB, HEOOXOAMMBIE I PEIICHUS Pa3InYHbIX 3a7a4 CO3JaHus
1 UCHOJIL30BaHus 0a3 JaHHBIX.

JIaGoparopHble pabOTHl UIMEIOT Pa3IMYHbIN ypoBeHb clokHOCTU. Kaxknas nmpeanonaraer
CaMOCTOSITENIbHYIO0 pabOTy CTYIEHTOB IO OCBOCHMIO JIEKIMH. TeKyluil KOHTpOJIb 3HAaHUH OCy-
IIECTBIISETCS IyTEM ONPOCa 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 pabotel, @.11.0. cryneHTa, HOMep BapuaHTa.
3. OTd4er o0 BHIMOJHEHUH 33JaHIiH 0QPOPMIISIETCS B COOTBETCTBUH C 00pa3IaMu.

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

— (opMUpPOBaHMS YMEHUH 110 MOMCKY U UCIIOIb30BAHUIO PA3IMYHBIX HCTOUHUKOB MH(OpMAIUH;

— Ka4yeCTBEHHOI'0 OCBOCHHMS U CHUCTEMATU3ALMH MTOJyYEeHHBIX TEOPETUUECKUX 3HAHUH, UX yTIy0-
JIEHUS U pacIIMPEHMs 110 IPUMEHEHHUIO HA YPOBHE MEXIIPEAMETHBIX CBA3EH;

— (opMUpPOBaHMS YMEHUS IPUMEHSTh MOJTYUCHHbIE 3HAHUSI HA MPAKTHKE;

— Pa3BUTHA MO3HABATEIbHBIX CIIOCOOHOCTEH CTYNEHTOB, (POPMHUPOBAHMUS CaMOCTOATEIBHOCTU
MBILUICHHUS;

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

— (opMuUpoBaHMs CIOCOOHOCTEH K CaMOpPa3BUTHIO (CaMOIO3HAHHIO, CAaMOOIIPEIEIEHUI0, CaMo-
00pa30BaHNI0, CAMOCOBEPIIEHCTBOBAHUIO, CAMOPEAIN3ALIUHU, CAMOPETYJISALNN);

— Pa3BUTHS HAYYHO-UCCIIEI0BATEIbCKIX HABBIKOB;

— Pa3BUTHS HABBIKOB MEKIMYHOCTHBIX OTHOLICHHH.

B xone u3ydyeHus aucuuiuinHbl «BeluvcianTenbHas MaTeMaTHKay MPeIaraeTcsl BhIIO-
HUTbH Pa3JInYHbIC BUJBI CAMOCTOSTEILHON paOOTHI:

— BBINOJIHEHUE UHANBHUYaJIbHBIX 3aJaHUN Ha Ja00pATOPHBIX 3aHATHSIX;
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MOATOTOBKA K ayAUTOPHBIM 3aHATHUSIM U BBIIIOJHEHHUE 33JIaHUN pa3HOTO TUIA U YPOBHS CIOXK-
HOCTH; MTOJATOTOBKA K MPOOJIEMHBIM JIEKIIUSIM, TUCKYCCUOHHBIM BOIIPOCaM, KOJUIOKBHYMaM;
U3YYEHUE OTJICIbHBIX TeM (BOMPOCOB) AUCHUILINHBI B COOTBETCTBUHU C YUEOHO-TEMATUYECKUM
IJIAHOM, COCTaBJICHUE KOHCIIEKTOB;

COCTaBJICHUE JIOTUYECKUX U CTPYKTYPHBIX CXEM;

pellieHre 3aJa4; BBIIOJHEHUE CAMOCTOSITENBHBIX PAa0OT, BHIINOJHEHHE JIOMAIHUX 3aJaHHH,
MOJIFOTOBKA OTBETOB HA BOMPOCHI JJII CAMOKOHTPOJISI, COCTABIICHHE OTYETOB K Ta00OPATOPHBIM
paboram;

BBINIOJTHEHNE MUHU-UCCIIEIOBAHMUIA;

WHAUBUAYaJIbHbIE KOHCYJIbTALUN, MHAUBUIyallbHbIE cOOeCce0BaHMUS;

MOJMOTOBKA KO BCEM BUJaM KOHTPOJBHBIX UCIIBITAHUN, B TOM YHUCIE K TEKYIIEMY KOHTPOJIO
YCIIEBAEMOCTH (B TEUEHHE CEMECTPaA), IPOMEKYTOUHOM aTTeCTalluU (110 OKOHYaHUH CEMECTPA).

Y4eOHOo-MeTOoqHYECKOE 00ecTedyeHre CAaMOCTOSTEIbHOI PadoThI
CTY/IEHTOB M0 JUCIHUILINHE

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
BI'TIY. 6
[ToAroToBKa K MPAaKTHYECKOMY
3aHATHUIO U JIa0OPaTOPHOIi pa-
oote

Teopernyeckne OCHOBBI YACIECHHBIX
1. | METOOB: IOIPEIIHOCTH BbIYUCIIE-
HUW; YCTOMYUBOCTD U CI0KHOCTh
anropurMa.

IIpopaboTka  TEOPETUUECKOTO

MaTepuaia 1mo KOHCIeKTaM JIeK-
OCOBGEHHOCTH MaTeMAaTHUECKHX Bbl- | Ma1cpHalia IO KOHCICKTaM Jie
2. uit u matepuanam COO BITIY.

I‘II/IC.]'IeHI/II\/’I, PCAIN3yEeMbIX Ha KOMIIb-
IloaroroeBka IIPaKTHICCKOMY

IOTEPE. 3aHATHIO U 1ab0paTopHOil pa-
oote

ITpopaboTka TeOpeTHIECKOro
MaTepHana Mo KOHCIEKTaM JIeK-
nuit u matepuanam C20
BI'TIY. 12
[loxroroBka K MPaKTHYECKOMY
3aHATHIO W JabopaTopHOU pa-
oore.

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

IIpopaboTka  TEOPETUUECKOTO
MaTepHaja 1Mo KOHCIEeKTaM JIeK-
it 1 marepuaiam COO BITIY. 8
IToaroroBka OTYETOB O BBINOJ-
HEHMU JIAOOPATOPHBIX padboT

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

Coznanvie W OTHaAKa XpaHH-
MBIX Tpouenyp W QyHKIUH. 8
[ToaroroBka OTYETOB O BBINOJ-
HEHMU JIAOOPATOPHBIX padboT

Pemrenne HenMMHENHOTO ypaBHEHMS.

[IpopaGoTka  TEOPETUYECKOIO
MaTepuraia Mo KOHCIEKTaM JIeK- 4
uuit u matepuanam CO0 BI'TTY.

6. Pemtenuie cucteMbl HEJIMHEHHBIX
YpaBHEHU.
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[ToaroroBka OTY4ETOB O BHIMOJ-
HEHUH 1a00pPaTOPHBIX paboT
[IpopaboTka TeOPETHIECKOTO
MaTepuaa 1Mo KOHCIEKTaM JIeK-
it 1 Matepuagam CO0 8
BI'TIY. IToaroToBka OT4ETOB O
BBITIOJTHCHUH JTA0OPaTOPHBIX
pabor

[IpopaboTka TeopeTHIecKoro
MaTepuaa 1Mo KOHCIEKTaM JIeK-
uuit u Matepuaizam CO0 6
BI'TIY. IToaroToBka OT4ETOB O
BBITIOJTHEHNH JTA0OPaTOPHBIX
pabot

[IpopaboTka TEOPETHIECKOTO
MaTepurana 1Mo KOHCIEKTaM JIeK-
nuit u matepuanam C20 6
BI'TTY. IloaroroBka OT4ETOB O
BEITIOJTHEHHH JTA00PATOPHBIX
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/

ILnan NMPOBEACHUSA NMPAKTUYCCKHUX 3aHSATHH M0 TUCHUILJIAHE

[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. M300pa3ute 3TH MHOXKECTBA HA YUCIIOBOU TIPSIMOIA.

4. Cdopmynupyiite onpesesnieHne HOpMbl BEKTOpa U 3aUIIUTe GOPMYJIbI U1 HAXOXKACHUS

HOPMBIL.


http://moodle.bgpu.ru/

10.

11.

12.

N ks

10.

11.

12.

13.

12

BrisicHuTe reoMeTpruecKHil CMBICT PaCcCTOSIHUM, OMPEeNIEHHBIX I IPOCTPAHCTBA ABY-

MEPHBIX YHCJIOBBIX BEKTOPOB R2. Jly1st 3TOr0 paccMOTPHUTE 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

JU1 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]
Haiinure ananutudecku u reomerpudecku paccrosiue pr(f, g) Mexay 3a1aHHBIME 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 BCIICCTBCHHBIX YU CEJI

Jaiite onpenenenre abCOMOTHON MOTPEIIHOCTUA MPUOIMKEHHOTO 3HAYECHUS BEIECTBEH-
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 MEX1y OTHOCUTEIIbHON MOTPEIIHOCThIO M KOJIMUECTBOM BEPHBIX
3HaYaIuX HUQp NpUOIMKEHHOT0 yncia?

CdopmynupyiiTe mpaBUiIo OKPYTJIEHUS BEIIECTBEHHBIX YHCEI.

Oxpyriure comautensabie U psl 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 yncesl. 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. UYto 03HaYaeT yTBEPKACHHUE O TOM, YTO BELICCTBEHHBIE YHCIIa B KOMITBIOTEPHOU 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

~

YucaeHHbIC METOABI PelIeHHs 32124 JJuHeiiHo| anredpsl. IIpsavbie meToabI

Ha3zoBuTte ocHOBHBIE 3a/1auM JIMHEHHOM anredpsl, perraeMble YUCIEHHBIMA METOAAMHU.

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 - paznoxenue matpuipi?

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

MeTo IpOroHKHU ¢ TpeEXUaroHaJbHOM MAaTpPUIIEH: OIMCaHUE METO/IA, YCIIOBUS €TI0 IPUMEHU-
MOCTH U €TI0 JOCTOHNHCTBA. TPYJIOGMKOCTI) METOOa IMMPOTOHKH.

JlaiiTe omperneneHue 4ucia oO0yCcIOBIEHHOCTH MaTpulbl. UTO Takoe MIoXo 00YCIOBJIEHHAS
CUCTEMA ypaBHEHUI?

Cdhopmynupyiite cBolcTBa yrcia 00yCIOBIEHHOCTH.

JlaiiTe OIIEHKY MOTPEIIHOCTH PEIICHHsI CUCTEMBI JINHEHHBIX aNre0pandyeckux ypaBHEHUN 1O
MOrp€IIHOCTAM BXOOHBIX TaHHBIX.

O1eHnTe KOJTMYECTBO BEPHBIX 3HAYAIMX (P B PELICHUN CUCTEMBI JMHEHHBIX ajaredpanye-

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 ¢ BHIOOPOM IIaBHOTO 3J€MEHTA IO CTOJIOITY.
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3 4 -9 5 -14
a_|"15 -12 50 -16 44
-27 -36 73 8 142
9 12 -10 -16 ~76
Pemute CJIAY Ax=b meronom LU-paznoxenus.
3 4 -9 5 -14
a_|~15 -12 50 -16), | 44
-27 -3 73 8 142
9 12 -10 -16 -76
Pemute CJIAY Ax=b metonom Xomnerkoro.
81 -45 45 531
A=|-45 50 -15|, b=|-460
45 -15 38 193
Penuts CUCTEMY METOAOM IIPOTOHKHU.
2% + X, =-5
X, +10x, —5X, =-18

©CoNo~wWNE

X, —5X; +2X, =—40
Xg +4X, = =27

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

Uro Takoe urepanrioHHble MeTo bl pemienus CJIAY.

Merton npocToit uteparuu Ui peleHns CUCTEM JIMHEHHBIX anreOpandeckux 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.

HpaKTuquKue 3aJlaHus

Pemuts cucremy meronom Slko6u ¢ Tounoctsio 0.001.
10% + X, — X3 =11
X +10%, — X3 =10
—X% + X, +10%; =10

Cnenatp 4 urepauuu mo MeTony 3eijens, MpeaBapuUTelIbHO MPeoOpa3oBaB CUCTEMBI K
BUY, YAOOHOMY Ui UTepalMu. B KadecTBe HaualbHOTO NMPHUOIMKEHUS B3STh HYJIEBOM
BeKTOp. 1300pa3utk rpaduyecku noBeeHNe UTEpaMOHHOrO npouecca. [poananusupo-
BaThb NIOJyUYEHHBIE PE3YJIBTAThl C TOYKU 3PEHUS CXOJUMOCTH (PaCXOIUMOCTH) METOAA.

2% + Xy =3 X +2X, =3 2x, —0.5%x, =3

[TpeoOpaszoBaTh cucTeMy K BUAY, YAOOHOMY JJISl UTEPALIUH:
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2% —1.8X, +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 Ditlniepa.
Pacuetnsle popmyibl MeToaa Ditnepa-Komm.

['eomerpuueckas uHTepIperanus Meroaa Ditnepa-Komu.

NG~ WNE

IIpakTyeckue 3agaHus

1. Ilpumenss meron Dilnepa, HailTu npubIMKEeHHOE perieHue 3aaaun Ko B Tpex nocie-
noBatenbHbix Toukax: X =0.2,X,=0.4,X,=0.6 u cpaBHUTP C TOYHBIM peLICHHEM

y'=y-x
y(0)=1.5
2. JIns 3apaun Koty BRIMOMTHUTE oAuH mar anuHel 0.2 mo merony Ditnepa-Komu u o1ieHUTH
MOTPEITHOCTh HAMIEHHOTO 3HAYEHHS TI0 MTPABUITY IBOMHOTO MEepecyeTa.

y'=y-X
y(0)=1.5

3. Pemmre nuddepennmansHoe ypapHenne Y = — Y =a orpeske [1,1.3] ¢ marom h=0.1

y=0.5e" +x+1

npu HavanbHOM ycnoBuH Y(1)=0 MmoauduumupoBaHHsIM MeTO10M Difepa.

I1nan npoBeneHus J1a60PATOPHBIX 3AHATHI M0 AUCHMILINHE

JlaGoparopHas pabota Ne 1. KoppekTHOCTh 1 00yCIOBICHHOCTh YHCICHHOTO METO/Ia.
JlaboparopHnas padota Ne 2. IlorpenrHoctd KOMIOBIOTEPHON apU(PMETHUKH.

JlaGopatophas pabota Ne 3. Anrebpa mMaTpuil.

Jlabopatopras pabota Ne 4. Meton ['aycca pemieHust cUCTeM JTHMHEWHBIX alreOpandecKuX ypaBHe-
HUI ¢ BBIOOPOM IJIaBHOTO 3JIEMEHTA.

JlaGopatopras padota Ne 5. Bekrop Hesi3ku. UTepanmonHoe yrounenne pemreHus. Yucmo o0ycioB-
JIEHHOCTH MaTpPHUIIBL.

Jlaboparopnas pabota Ne 6. [Ipsimble MEeTOIbI peLlIEHUs] CUCTEM JTMHEHHBIX allreOpandyeckux ypas-
HEHMIA.

JlaGopaTtopnast pabota Ne 7. VtepaninoHHbIE METOIBI PEIICHUSI CUCTEM JIMHEHHBIX anre0pande-
CKHMX ypaBHEHUM.

JlaGopaTtopnast padota Ne 8. Meros penakcaiyy pemeHns] CUCTEM JTMHEHHBIX anreOpandecKux
YPaBHEHUH.

JlaGopaTtopHnast pabota Ne 9. Meroas! penieHns] HETMHEHHBIX YPAaBHEHHI.

JlaGopatopnas padota Ne 10. MutepnonupoBanue GpyHKIHiA.
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JlaGopaTtopnast padota Ne 11. [Tpubnmkenne GyHKIHN METOIOM CPEAHEKBAAPATUIHBIX TPUOITH-
JKEHU.

JlaGopaTtopHnas pabota Ne 12. UncneHHOE HHTETPUPOBAHHE.

JlabopaTtopHnast padota Ne 13. Yucnennoe pemenue 3anauu Komm.

JlaGopaTtopHnas pabota Ne 14. 3aueTHoe 3aHATHE

Uroro: 28 yacos.
Oo0pa3ubl 3a1aHuil J1a00PATOPHOT0 MPAKTHKYMA

KoppexkTHOCTb U 00yCJI0BJIEHHOCTH YHCJIEHHOT0 METO/1a

o X
1. Psn Teitnopa aiist GyHKIUY €
X2 X3
X _ 4 &
e —1+x+2! MY
CXOJIUTCS JUISl BCEX 3HaueHU aprymenTa X. Hiske nmpuBeieH aliropuT™ BBIYUCIICHUS] IPUOJTHKEH-
HOTO 3HAYEHUS] CyMMBI 3TOro psiia. CyMMUPOBaHUE 3aKaHYMBAETCS MPU OTCYTCTBUU U3MEHEHUN

B 3HAYECHUH YACTUYHON CyMMBI psa.
BxoaHble faHHbie: X

/l s, a, X — BEJIMYMHBI BEIIECTBEHHOTO TUITA
s:=1
a.=Xx
n.=1
nmoka Sta<>S§
S.=S+a
n:=n+1
a:=a*x/n

No a ko

X
BBIXOI[HBIG JaHHbIEC: S — HpI/I6J'II/I)KeHHO€ 3Ha4Y€HUE BEJIINYUHBI €

Pe3ynbraThl BEIYMCICHUH 110 JAHHOMY aJITOPUTMY 7Sl BELIECTBEHHBIX YUCET OOUHAPHOU MOYHO-
cmu JUTSL pa3IMYHbIX 3HAYCHUH X MpeJCcTaBbTe B BUJE TaONIUIbl. BrluncieHHble 3HAU€HUs CpaB-

HUTH C eX, BBIYUCJICHHBIM C IIOMOIIIBIO BCTpOGHHOfI q)YHKIII/II/I, TAaK¥XE OMPEACIINTE OTHOCUTCIIBHYIO
MOrpCIIHOCTb.

X X
X e” (anroputm™) e”(BcTpoeHHas) OTHOCHTEJIbHASI OTPEIIHOCTh
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—20
—25

2. Ilpodemoncmpupyiime HapacTaHHE MOTPEITHOCTH M TOTEPIO BEPHBIX IU(P B aJTOPUTME BBI-

X
YHCIICHUS € TIPH TaKOM OTPHIATEILHOM 3HAYECHHUH X, IPH KOTOPOM OILIyTHMa BEJINYHHA I10-
IPEIMIHOCTH (HAIIPUMEP, IS BEIIECTBEHHBIX YUCEI OJMHAPHON TOYHOCTH mpu X = —10 wiun
npu X = —15).

o X o
MouuuupynTe aaropuT™ BEIYUACICHUS € C LEeNbI0 YBEINYECHHUS er0 YCTOMUYNBOCTH.

[Tyctb pn — mepuMeTp NpaBUILHOTO MHOTOYTOJIbHHKA, BIMCAHHOTO B OKPY>KHOCTh €IMHUY-
HOTO IuamMeTpa, ¢ 2N croponamu. [1pu n=2, p2:2\/2. PexyppenTtHas popmyra BEIYUCICHUS Pn+1

gepes Pn:
n
=2, 2.
Ph+1
Boruncnute 3HaueHus pn i N=3,4, ..., 60. KakoBa npu 3TOM NOrpemHOCTh BBIYUCICHUS

yucia nt? [lonbiTaiiTech 00BACHUTD pe3yiabTaThl. IIpeanoxkuTe noaxos K yIydleHHIO peKyp-
PEHTHO (HOPMYJITBI U TIOYYEHUIO YCTOWYMBOTO PACUETHOTO METO/IA.

IHorpemrHocTH KOMNBIOTEPHOH apU(PMETUKHU

n
1. Beruucnuts . 0.1, MCHONB3ys KOMIBIOTEPHYIO apu(METHKY OJMHAPHOM TOYHOCTH, CPaB-
i=1
HUTh PE3yJibTaT C TOYHBIM OTBETOM U ONPEENIUTh OTHOCUTEIBHYIO MOIPEIIHOCTh pe3yibTaTa

B % npu n=100, 1 000, 10 000, 100 000, 1 000 000, 10 000 000, 100 000 000, 1 000 000 000.

n
2. Bpruucnuts Y 0.125, ucnonb3ys KOMIBIOTEPHYO apu(METHKY OJMHAPHON TOYHOCTH TIPH
i=1
n=80, onpenenuB TakkKe OTHOCUTENBHYIO TOTPEIIHOCTh pe3ysbTrata. OOBSCHUTE PE3YNbTaT.
[TonpoOyiiTe yBennuuTh BepxHuil mpeaen cymmsr: N=800, 8 000, 80 000, 800 000, 8 000 000,
80 000 000, 800 000 000.

111 1
3. Boruucaure Belpaxkenue 1 —5%t3-7- p UCTHIPbMA crocobamu: 1) cymmupys mnocienoBa-

TCJIBHO CJICBA HAIIPaBO, 2) CJICBa HaAIIpaBO BCC MOJOXUTEIBHBIC U BCE OTPULATCIIBHEBIC, 3aTEM
BBIYHMTAHHC, 3) NOCICA0BATCIIbHO CIIpaBa HAJICBO, 4) CIIpaBa HAJICBO BCC INOJIOXKUTCIILHBIC N
BCC€ OTpHULATCIbHBIC, 3aTEM BbIYUTAHUC. OO0OBsicHUTE pasHuLly B MOJTYYCHHBIX pE3yJibTaTax IJId
JOCTATOYHO OoJIBIIMX N U OIMPCACIINTE KaKOC U3 IOJTYYCHHBIX 3HAYCHUN HanOoJIee TOYHO pu-
OIMKaeT UCTHHHOE 3HAYEHHE KOHEYHOIO paaa.

Auiredpa MaTpui
Peanu3oBarh alropuTMBI MaTPUYHBIX ONEpaIUi:

1. moamporpamMmy TpaHCIIOHMPOBAHHS MATPHUIIbI
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BxonHble qaHHBIE: 1Ba LEbIX Ykciaa 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-MHOXKUTEIIS HA UCXOAHYIO
MaTpUIly

3. TOANpOrpamMMy CIIOKEHHS MaTPHUI]

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

4, noanporpaMmMy BbIYUTAHUS MATPHULL

BxopHble naHHbBIC: [Ba HEIbIX Ynciia N 1 M (N — KOJIXYECTBO CTPOK, M — KOJIMYECTBO
CTOJNOIOB), MaTpuIa | pasMepHOCTH N X M, MaTpuiia 2 pa3MepHOCTH N X M
BrixoHble JaHHBIE: MaTpUIA — PE3YJIbTAT BBIYUTAHUS MATPHII

5. MOANpOrpaMMy YMHOXKEHHsI MaTpUI

BxoaHble naHHBIE: TPU LENbIX Yucaa N, M 1 (N — KOJIMYECTBO CTPOK MaTpuIlsl_1, m — ko-
JIMYECTBO CTOJIOIIOB MATPUIIBI | M KOJIMYECTBO CTPOK MATPHUIIBI_2, K — KOJIMYECTBO CTOJO-
I[OB MaTpuIlsl_2), Marpuiia_| pasMepHOCTH N X M, Marpuna_ 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 — KOJITUYECTBO
CTOJIOIIOB), MAaTPHULIA PA3MEPHOCTU N X M
BrIxosiHbIE JaHHBIE: COOTBETCTBYIOMIAS HOPMa MATPHIIBI

IIpsimble MeTOBI pelIEHUS CUCTEM
JIMHEHHBIX ajIredpan4ecKux ypaBHeHUH

[TpoBecTH BHIYMCIUTENBHBIN 3KCIIEPUMEHT ¢ MaTpHiel A u3 nadopatopHoit pabotsl NeS. [Tpu-
HUMas MTOJYyYEHHOE PEIIEHNE X 3a TOYHOE, BBIYMCIUTH BEKTOP

d, B
d=| : |, ecoe d ="—"=j
d

CTEM C BO3MYIIIEHHOM TIPaBOH 4acThIO AxW= p0 j=1,.. n, roe KOMIOHEHTHI BEKTOPOB b® BpI-
YHUCISAI0TCA 10 PopMyam:

=1,...,N OTHOCUTENBHBIX MOTPEHIHOCTEH peleHui xO cu-

n
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b +A, k=i
y A— IMPON3BOJIbHAA BCJIMYMHA IMOTPCITHOCTH.

b = |
b, k=i

OmnpenenuTh KOMIIOHEHTY Dm BekTopa b, koTopasi oka3piBacT HauOOJIbllee BIMSHUE HA TO-
IPELIHOCTh PELICHUS, T.€. HAUTH TaKOil HOMEp M, IIPH KOTOPOM 3HaYeHHUE Um — MaKCUMaJbHOE.
Ouennth Teopernyeckn morpemtHocts pemenns XM mo dopmyne: (xXM)<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

A
d=| : |, eoe d, :Ww
d 0

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:

,k=1,...,N OTHOCUTEILHBIX MOIPEIIHOCTEN PEIICHHI x® cu-

n

G &t A
a;’ = .., A—npou3BOJIbHAs BEIINYMHA TOTPEITHOCTH.
ay, i # |

Ormpenenuth KOMIIOHEHTY Dm BekTopa b, KoTOpasi oka3piBaeT HauboOJblIee BIHSIHHE HA IO-
IPELIHOCTH PELICHUSI, T.€. HAWTH TAKOH HOMEp M, P KOTOPOM 3HaYCHUE Um — MAKCUMAJIBHOE.
Ouenuth Teopernuecku morpemHocts pemenus X™ mo dopmyne: d(xM)<cond(A)-S(AM).
Cpasaurs 3nauenne 5(X™) co 3HaYeHNEM MPAKTHUECKOI MOrPeITHOCTH . O6BIACHUTH HONTY-
YEHHBIC PE3YIIbTATHI.

Jana marpuna A. Haiitu ymnciio o0ycinoBI€HHOCTH MaTPHUIbl, UCIOJIb3YS BHIYMCIUTENIbHBII
DKCIEPUMEHT.

[HOPAOK PEHIEHUA 3AJJTAYU:

BrIOpath moCie10BaTeIbHOCTD JIMHEHHO HE3aBHCUMBIX BEKTOPOB b®, i=1,.. k. Pemmts k
cucrem ypasuennii A= b® i=1, ..., k, ncrons3ys nporpaMMHBIi MOTyIIb, pa3paboTaH-
HBII B 1abopaTopHOi padoTe Ne3.

<
. X -
a. Jlna xaxzgoro HaiinenHoro permenus XU BEIMHCIUTH OTHOIIEHHE Hb(i)u V=1, k.
<]
— -1 o
b. Berumcauts HopMmy Matpuisl A o popmysie “A H ~ Ena>§ ‘bT’ BBITEKAIOUIEH U3 Hepa-
<I<

BEHCTBA ||X|| < HA_lu . ||b|| .
C. Borumcauth uucio oOycioBieHHOCTH MaTpullsl A 1o ¢opmyne cond(A) z”A”HA’lH 51

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

BapuaHTbl ”HANBUIYAJIBHBIX 33JaHUI

N A N A

12 3 45 5 11111
112 34 16 8 4 2 1
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81 27 9 3 1

256 64 16 4 1
625 125 25 5 1

PP, OOO

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

[EREN
O WHRIoR Rk RO
[EES

~N W

o ;Y

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-paznoxenune marpuiisl A. PermTh cucteMy ypaBHeHHH AX= D ¢ MOMOIIbIO HaliCH-
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-
Hb1it pesynbsTat, UTU-pasnokenne MaTpuIsl A, BRIIATh Ha SKpaH. HalTH ¢ MOMOIIBIO 9TOTO

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. MeTo/0M [IPOrOHKH HAWTH BEKTOP X =| : |, SIBJISIOIIMIACS PEIIEHHMEM CUCTEMbI YPABHEHUI

XlO

AkXk_1+ Xkt CrXk+1= d,
rae k=1,2,...,10; a1=C10=0; ko3 unmentsr ak (mpu k=2,3,...,10), bx (mpu k=1,2,...,10), cx (mpu
k=1,2,...,9) 3agarorcs caeayromiel TabIuIeH:

BapuanTbl MHAMBUAYAIBHBIX 33JaHUI

Ne akx bk Ck dk
2
1 K 3.1k ok 2.1k2 +7.2k +2
ke +3k+2
3 11 2 41.6
2 K 10K X 30.5——k
2
3 2k 4.3 1.5k 2K 063k +1
1.2k +2.3k +1
2 12 3 39.5
4 - = = 2.4-="

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

7. MeTtosoM KBaIpaTHBIX KOPHEH ¢ TOYHOCTHIO £=10"1? naiitu pelLICHNE CUCTEMBI
6
D agx;=h; (i=12,...6)
j=1

¢ MarpuLel ko3 HUIMEeHToB BUIa
pp 0lp, 0 0 g
0.lp, p, 0.1p, 0 0
0 01p, p;, O01lp, O
0 0 O0l1lp, =p, 01p, O
q 0 0 0l1lp, p; 0lps
0 q 0 0 0.1ps,  ps

0
q
0

A:(aij):

€ClIn:

BapuaHTbl MHAMBUIYAIBHBIX 33JIJaHUI

Ne | pi(i=12,...6) bi (i=1,2,...,6) q
1 i 1 0.5
2 10| 25 0 2
3 2i 2 15
4 9 23-8i 3
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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 | Hurepsa Iar YacTHOeE pelienue
yYCJa0Bue IMoucCKa
1 y}“/=~x\L(1+Lny-Lnx) y)=e [1;2] h=0.1 y = xe*
2 yy-y=¢ y(©=0 | [0;1] |h=01 y = x€"
3 yy=sinx +y y(0) :_% [0;1] |h=01 _ _sin x+cosx X cosx
4 2y54Ax =y y(4) =1 [4:5] | h=01 :e\/§-2
3 y= 1
V+y= 0)=1 : =0.
5 yyty=xy y(0) [0;1] | h=01 \/x+—+iqe2"
2
6 xy§+ 2y = x°y’ y)=-3 | [1;2] |h=01 :-%
! y'=x" -y y)=8 | [1;2] |h=01| Y=7e""+x" -2x+2
8 “-ﬁx\izx yO=0 | [1:2] |h=o01 y = x3-x2
; y'=x+y y=2 | [1;2] |h=01| Y=T7e""-Xx"-2x-2
. 1 1
+y=-xy? = : =0. =
10 yyX +y=-Xy y(2) Lo [2;3] h=0.1 Y =
11 Y =2X+Yy y(0) =1 [0;1] h=01 y=3e"-2x-2
12 y¥y+ ycosx = sin2x y(0)=-2 [0;1] h=0.1 y =2(sinx - 1)
13 yy=sinx +y y©=1 | [0;1] |h=01 y:gex__smx;cosx
14 Yy =x*+y y(0)=0 [0;1] h=0.1 y=2e"—x*-2x-2
15 y' =COSX+Yy y(0)=0 [0;1] h=0.1 :ex+sinx—cosx
2
16 Yy =2X"+y y(0)=1 [0;1] h=0.1 y=5e* —2x*-4x—-4
17 | xyy+y=Lnx+1 y@=1 | [1:2] | h=01 y=Lnx+%
18 yy=sinx +y y(O):% [0:1] |h=01 _ x_—S‘”X;COSX
2y§+ y? = 1) =1 : =0. ==
19 Xyy+y =0 y(D) [1;2] h=0.1 Y=o 1
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20 y'=x+2y y(0)=1 [0;1] | h=01 _ ST -2x-l
4

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

2 [y=L(+ly-tng| yw=e | [1;2] |h=01 y=xe’

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

6.1 OneHoYHBbIE CPEICTBA, MOKA3ATEIH U K

HTCPUHA OLCHUBAHUSA KOMIIeTeHIInii

HNunexc
KOMILe Ouenoynoe IToka3zaTesnn Kpurepun ouennBanus
CpeacTBO OLICHUBAHUS c¢()OpMHPOBAHHOCTH KOMIIeTEHIU I
TeHIUH
CryneHT oTBe4aeT HelpaBUWIbHO, HEYETKO
Huzkuit U HeyOeIuTeNnbHO, AaeT HeBepHble (op-
(HEeyJOBJIETBOPUTENBHO) MYJIUPOBKH, B OTBETE OTCYTCTBYET KaKOE-
1100 MpeJICTaBICHUE O BOIPOCE
CryneHT oTBeYaeT HEKOHKPETHO, ci1abo
[Toporossiii apryMEHTHPOBaHO M He YyOeaMTeNbHO,
OITK-1 (YZIOBJIETBOPUTENBHO) | XOTS U UMEETCS KaKOe-TO IPECTaBICHUE
K-1 " | CobecenoBa- 0 BOIIpoce
- )
HUE . CryneHT OoTBeYaeT B LI€JIOM INPaBUIBHO
I1K-8 bazoBbiit A " p ’
HO HEJJOCTaTOYHO IOJHO, YeTKO U yoenu-
(xoporo)
TEIbHO
CraButcs, eciau MPOAEMOHCTPHUPOBAHBI
. 3HaHHWE BOIIPOCAa U CAMOCTOATEIbHOCTH
Beicoknii
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 KOTOPOH 1e
(Hey1OBJIETBOPUTENHHO), P pMY, 1IP P
pecekaeTcs MOPOroBbIil MOKa3aTelb;
2. WM €CJIU MPABUIILHO BBIMOJIHUI MEHEe
MIOJIOBUHBI 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. uiu He OoJiee 0JTHOM TPyOOH U OJHOU
Herpy0Ooit oIMOKM M OJTHOTO HEJA0YEeTa;
3. unn He Oosee JBYX-TpeX HErpyobIxX
OIINOO0K;

4. vunu oHOM HerpyOol OIMOKU U Tpex
HEJI04YETOB;

5. WM Npu OTCYTCTBUM OLIMOOK, HO NPH
HAJIMYMU 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
(HeyOBIETBOPH-
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 PABHJII, HCKA-
KAFOIIME UX CMBICT, OECTIOPSI0YHO U3-
jaraet MaTepuall.

[Toporosbiii
(YOBIETBOPUTEIHHO)

3agaHue BBIIIOJIHEHO OoJiee, 4eM Ha H0JIo-
BuHY. CTyIeHT OOHapy’>KUBaeT 3HAHHE U
MIOHMMaHHE OCHOBHBIX ITOJIOKEHHUH 3aa-
HUS, HO:

1. u3maraer Marepuan HENOJIHO U JIOIMyC-
KaeT HETOYHOCTU B OIpEJIeIEHUU MOHS-
THM;

2. HE YMeeT JI0CTaTOYHO ITyOOKO U J0Ka-
3aTeIbHO OOOCHOBATh CBOM CYXACHUS U
IPUBECTH CBOM ITPUMEPHI;

3. wum3naraeT Marepuall HENOCJIeN0Ba-
TEJIbHO U JAOMYyCKaeT OMMOKU B ohopmite-
HUH U3J1araeMoro.

bazoBrIit
(xopor1o)

3amaHue B OCHOBHOM BHIMONHEHO. OT-
BCTHI IPpaBUJIBHBIC, HO:

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

2. HE IPUBEACHBI HILTIOCTPUPYIOIIHE TTPH-
MEpbI, HEJIOCTATOYHO YETKO BBIPAKEHO
0000m1arone MHEHNE CTYICHTA;

3. nonyuieHo 1-2 HemodeTa B mociaeaoBa-
TEIHHOCTH ¥ O(OPMIICHUH H3JIaraeMoro.

Bricokuii
(oTnHruHO)

3ajaHre BBIMOJHEHO B MAaKCUMaJIbHOM
o6beme. OTBETHI TTOJIHBIC U TTPaBUJILHBIC.
l. cTyAaeHT MOJMHO W3Jaraer Marepua,
JIae€T TPaBUIBHOE OMpENeIeHNe OCHOB-
HbBIX TIOHSTHI;

2. o0Hapy>KMBaeT MOHUMAaHHUE MaTepuraa,
MOKET 000CHOBATh CBOU CYKJIEHUS, TIPH-
MEHUTh 3HAHWS Ha MPAKTHKE, NMPUBECTH
HE00XO0IMMBIE TIPUMEDHI;

3. u3naraet MaTepuall Mmocjae0BaTeIbHO U
MIPaBUIIBHO.
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6.2 HpOMe)KyTO‘lHaﬂ aTTeCTanud CTYACHTOB IO TUCHUIIJINHE

IIpomexyTOouHast arrecTalys sABISIETCS IPOBEPKOM BCEX 3HAHUM, HABBIKOB M yMEHUU

CTYJIEHTOB, IPUOOPETEHHBIX B MPOIECCEe U3YUCHUS TUCHUILIUHBL. DOpMOl MpOMEKyTOYHOMN aT-
TECTalUU M0 AUCIUIUIMHE SBIISICTCS YK3aMEH.

HJ’IH OLCHUBAaHUA PE3YJIbTATOB OCBOCHUA NUCHUIIIMHBI IIPUMEHACTCA CICAYIOUIUEC KPUTEC-

pyur OUCHHUBAHUA.

KpuTepnn OLCHUBAHUS YCTHOI'O OTBETA HA IK3aMECHE

Oyenka «Hey0061emeopumenbHoy» BbICTABISACTCS CTYICHTY:
UMEIoIeMy Ipo0esbl B 3HAHUK OCHOBHOTO MaTepuala, peayCMOTPEHHOTO IPOTPaMMOi,
JIOTYCTUBIIEMY IIPUHLIMIIUAIbHBIE OIIUOKH B BBINOJIHEHUU MIPEAYCMOTPEHHBIX IPOrpaMMOit
3aJIaHul;
HE BBIIOJIHMBILIEMY OTAEIbHBIE 3a/1aHUs, [IPETyCMOTPEHHbIE (POPMaMHU UTOTOBOTO MJIU TEKY-
1IEr0 KOHTPOJIS.

Oyenka «'yoosnemeopumenbHoy BbICTABISIETCS CTYACHTY:
[IOKa3aBIlleMy 3HaHHE OCHOBHOI'O y4eOHOro MaTepuala, IpeayCMOTPEHHOIO IPOrpaMMoii, B
o0beMe, HEOOXOJUMOM, Ul JajbHeHel yueobl 1 padoThl 110 ClIeHaTbHOCTH;
3HAIOILEMY OCHOBHYIO JIUTEPATYpy, PEKOMEHJOBAaHHYIO ITPOrPaMMO;
CIPABJISIIOIEMYCSl C BBINOJIHEHUEM 3a/laHUi, NPeyCMOTPEHHbIE (POPMaMU TEKYILIEr0 KOH-
TPOJIsi, HO JAOIYCTUBILEMY OIIMOKU B OTBETE HAa SK3aMEHE WM MPU BBIOJIHEHUU 3K3aMEHa-
LIMOHHBIX 3a/laHUH;
o0najaromeMy He0OX0IMMBIMU 3HAHUSIMU JJIS1 MX YCTPAaHEHUs O] pyKOBOJACTBOM ITpero/ia-
BaTes;

OYEHKU «XOpOUuL0» 3aCIy’KUBAET CTYJICHT:
MOKa3aBIIMH MOJHOE 3HaHUE Yy4yeOHOro Marepuana, MpeayCMOTPEHHOTO IMpOrpaMMOi, MpH
HaJIMYUU HEOOJIBIINX HETOYHOCTEN IIPU OTBETE;
YCHEIIHO BBITOJHUBIIUI BCE 3a/1aHus, IPEyCMOTPEHHbIE (POPMaMU TEKYIIET0 KOHTPOJIS;
MOKAa3aBIIUI CUCTEMaTHYECKUM XapaKkTep 3HaHUH M0 JUCIUIUIMHE U CIOCOOHOCTh CAMOCTOS-
TEJIHO IMOTOJHATH U OOHOBIIATH 3HAHUSA B X0/1€ yUeObl;
YCBOUBIIUI OCHOBHYIO U UMEIOILMI MTPEACTABICHUE O JOIIOTHUTEIBHON JIUTEPATYPE 110 TUC-
LUIIJINHE;
3HAIOLUN OCHOBHBIE ITOHATUSA 110 AUCLIUILIMHE;

Oyenka «omauyHo» BBICTABIISAETCS CTYICHTY:
MOKa3aBIlIEMy BCECTOPOHHEE, CUCTEMAaTHYeCKOe M ITyOOKOoe 3HaHWEe y4eOHOro marepuana,
IIPEAYCMOTPEHHOT'O IIPOrPaMMOM;
YCBOUBILEMY OCHOBHYIO M 3HAKOMOMY C JTOIIOJIHUTEIILHOM JIMNTEPATYyPOH 10 TUCLHUILINHE;
YMEIOILEMY TBOPYECKH U OCO3HAHHO BBIMOJIHATH 3aaHus, IIPENYCMOTPEHHBIE IIPOTPAMMON;
YCBOUBILEMY B3aMMOCBS3b OCHOBHBIX IIOHATHN JTUCLUIIINHBI,
YMEIOILEMY IIPUMEHSATD UX IPU aHAIU3€ U PELICHUH IPAKTUYECKUX 3a7a4;
0e3ynpevyHo BBITOJHUBILIEMY B MPOIIECCEe U3YyUEHUS TUCIUIUIMHBI BCE 3a/1aHUs, MPEIyCMOT-
PEHHBIM (hOpMaMH TEKYIIEr0 KOHTPOJIS.

6.3 OueHo4HbIe CpeaCTBA 1/ MPOBEPKH YPOBHS C()OPMUPOBAHHOCTH
komnerennuii OIIK-1, ITK-1, ITK-8

®opmupyemas HNuaaukaTopbl c)OPMUPOBAHHOCTH KOMIIETEHIIUN
KOMIIeTeHIIUsI
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CTH.

OIIK-1. Crioco6en npumensTh pynna- | OIIK-1.1: o6namaer 6a30BBIMU 3HAHUSMH, TOJYYCH-
MEHTAJIbHBIE 3HAHUS, MOJYYCHHBIE B | HBIMH B 00JaCTH MaTeMaTHYECKHUX U (W) ECTCCTBCH-
oOjacTh MareMaThyeckux W (WJIu) | HBIX HayK.

€CTECTBEHHBIX HayK, W ucrmonb3oBaTh | OIIK-1.2: ymeeT ucmonb30BaTh UX B MPOPECCHOHATD-
X B TPOPECCHOHATBHON NEATEIBHO- | HOHM NEATSIbHOCTH.

OIIK-1.3: uMeeT HaBBIKM BBIOOpAa METO/IOB PEIICHUS
3aJa4 NpoQecCHOHANbHOM JEesITeIbHOCTH Ha OCHOBE
TEOPETUYECKUX 3HAHUM.

TecT comepXuT cleayronue TUIbI 3a1aHHH:

Bec 3apa- | Pe3yabTaT oneHuBaHus (0aJ1bl, MOJy4YeH-

TUIIA C KPATKHUM OTBC-
TOM

Ne 3aga-
Tun 3aganus st HHS HbI€e 32 BBINOJIHEHHE 3a]aHusl / XapaKTe-
(06aswn) PUCTHKA NPABUJIBLHOCTH 0TBETA)
3aJIaHMsl 3aKPBITOTO 2, 3,4, 1 Oamn 1 6 - moyiHOE MpaBHIIBHOE COOTBETCTBHE; ()
THTIA C BELIOOPOM O/I- 5,13 0 - ocTajibHbIE Clly4yan
HOTO TTpaBUILHOTO (1
u3 4)
3a/IaHMsl 3aKPBITOTO 8 1 Gamn 1 6 - moyiHOE MpaBHIIBHOE COOTBETCTBHE; ()
THTIA C BELIOOPOM O/1- 0 - ocTajnbHbIE Clly4yan
HOTO IIPaBUJILHOTO OT-
BETa I10 CXEME:
«BEPHOY»/ «HEBEPHOY
3a7aHus 3aKPbITOrO 1, 14, 2 Oamia 2 0 — oJIHOE MPABWIIBHOE COOTBETCTBUE (TI0-
THUIIa C BBIOOPOM He- 15 CJIeIOBATENFHOCTh BAPUAHTOB OTBETA MOKET
CKOJIBKUX MTPAaBHJIb- ObITh J1000H); 1 6 — ecnu JomylieHa ojHa
HBIX OTBETOB (3 U3 6) omnOKa / OTBET MPaBHIbHBIN, HO HE TOJTHbIN;
0 6 — ocTanpHBIE CiTy4yau

3a/IaHMsl 3aKPBITOTO 6,7 2 Oamia 2 6 — MoJTHOE MPABUWILHOE COOTBETCTBUE; 1 O
THUIIa HA YCTaHOBIIE- — €CIIM JIOTyIIIeHa oJHa olrbKa / OTBET Ipa-
HHE COOTBETCTBHS (4 BUJIbHBIN, HO He MOJIHBIM; 0 O — ocTaJbHBIE
Ha 4) cly4au
3aJlaHue 3aKPBITOTO 9,10 2 dajuta 2 © — moJTHOE MPaBUIIBHOE COOTBETCTBHE; 1 O
THUIIa HA YCTaHOBIIE- — €CIIM JIOMYIIeHa OfHa OIIroOKa / OTBET Mpa-
HHE IOCIIeI0BaTeIIb- BUJIbHBIM, HO He MOJIHBIM; 0 O — ocTaJbHBIE
HOCTH ciyJau
3a/IaHusI OTKPBITOTO 11,12 3 Gamra 3 6 — moiHOE MpaBWIbHOE COOTBEeTCTBHUE; () O

— OCTAJIBHBIC CIIyYau.

3axanue 1

Kaxkne cBolicTBa XapakTEpU3yrOT KOPPEKTHOCTh YHCIEHHOIO aaropuTma’?

Y CTOMYHUBOCTD
CxoamMocCTh

O} dexTUBHOCTD
TouHoCcTh
Hanexnocts
YHUBEpCaTbHOCTh

ook owdE

Ortser: 1, 2
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Ortser: 1

3aganue 2

B uuncie 1.0035080

1. nBa Hyns nocie 1 He SBISIOTCS 3HAYAIIMMU

2. Bce 1uphl 3HAYAIINEC

3. Bce nudphl 3HAYAIINE, KPOME MTOCIICTHETO HYIISA

4. Bce nudpsl 3HaYAIME, KPOME HYJIS TIociie udphI 5
OrtBer: 2
3amanmne 3

BeKTOp HCBA3KHU — 9TO

1. 4ymcio 00yCIOBIEHHOCTH MATPHUIIBI KO3(DPHUIIMEHTOB
2. Pa3HOCTbh TOYHOTO U MPUOIMKEHHOTO PEIICHUSI CHCTEMBbI
3. pa3HOCTh MEXIY JICBOH M TPaBOW YacTsMU ypaBHEHUsT AX=D mpu MmoJIcTaHOBKE B HHUX
npUOIMKEHHOTO 3HAYCHUS
4. a0coJt0THAsA MOTPEIIHOCTD MPUOINKEHHOTO PELLICHUS
5. OTHOCHTEIbHAs MOTPEUIHOCTh NPUOITHKEHHOTO PEIIeHUs
Otser: 3
3amanmne 4

MeTto KacaTeIbHBIX CIIYKUT IJIsA

1. pemieHust cucTeMm JUHEHHBIX YpaBHEHUM
2. peuieHHus 0OBIKHOBEHHOTO AU (epeHInanbHOr0 ypaBHEHHS
3. HaxOXIEeHHs MPHOIMKEHHOTO 3HAYSHHS TPON3BOTHON
4. BBIYMCIIEHUS ONPEJEIEHHOIO HHTErpaa
5. pemieHHs HENWHEHHOTO YpaBHEHUS
Ortser: 5
3ananme 5

Yucio t Ha3bIBaeTcst KopHeM K-oit kpatHOCTH ypaBHeHus f(X)=0, ecmu mpu X=t

1. oOpamaercs B Hynb QyHKIHsS f(X) U Bce ee MpPOU3BOJAHBIE 10 K-Oro mopsaka BKIIOUYU-
TEJEHO
2. oOpammaercs B Hynb GyHkuus f(X) u Bce ee npousBouble 10 (k—1)-oro mopsaka BKIHOUH-
TEJEHO
3. oOpamaercs B HyJ b pyHKIus f(X) 1 Bce ee mpousBoHbIe 10 (k+1)-0ro mopsiika BKIIOUYH-
TEJEHO
4. dynkus umeet k kopHeit
Ortser: 2
3amanne 6

YcTaHOBUTE COOTBETCTBHUE MCKAY YUCJICHHBIM MCTOAOM U €TI0 OCHOBHBIM ITPUMCHCHUCM:



Merton I'aycca : Pemenune CJIAY npsiMmbIM METOI0M
Meron HerotoHa : Pernienre HeTMHEHHBIX YpaBHEHUN
Merton Cumriicona : UncinieHHOE UHTETPUPOBAHUE
Meron Ditnepa : Pemenue 3anaun Ko nius OY

3aganue 7

YcTaHOBUTE COOTBETCTBUE MEXKIY THUIIOM TIOTPEIIHOCTH U €r0 OIPeIeICHUEM:
HeycTtpanumas norpemHocTs : [lorpemHocTs MaTeMaTHYeCcKOd MOICIIN
HOIpGMHOCTB METOJIA . HOFpCH_IHOCTB OT 3aMCHBI TOUHOT'O ME€TOAa HpI/IGHI/DKeHHBIM
BrraucnurenbHas morpemHocTs : [lorpentHocTh OKpYTJICHHA PY BBIYUCIICHUSIX
HOFpeHIHOCTB I/I3MepeHI/I$I . HOFpCHIHOCTI) NUCXOOHBIX JAaHHBIX

3ananue 8

YTBepxkaenue: «4uciao 00ycioBIEHHOCTH MaTPUIIbl BCE/1a MEHBIIIE UK PABHO 1».
Bepno / HeBepro

Otget: HeepHo
3ananue 9

YcranoBute MMpaBUJIbHYIO IIOCJICA0BATCIIbHOCTD OTalloOB  pPCIICHHUA  3ada4H
MAaTECMAaTUYCCKOTO MOACTIUPOBAHUA:

[TocTpoeHne MmaTeMaTHYECKOW MOJIENIN

Br16op min pazpaboTka YMCIEHHOTO METO/1a
Peanuzanus anroputma Ha 9BM

AHanu3 pe3yJabTaToOB U OLEHKA MTOTPEIIHOCTEN
[TpoBepka aieKBaTHOCTU MOJIENH

arONE

3aganue 10

YcTaHOBUTE MPaBUIBHYIO IIOCJIEIOBATEIbHOCTh IMPUMEHEHUS METONOB IIPU
HEJIMHEHHOTO YPaBHEHMUS:

Otnenenne KOpHEH (JTOKATH3aIINs)
Br160p HauanbHOTO NPHOIMKEHUS
YTOoYHEHNE KOPHS HTEPAITMOHHBIM METOIOM
OreHKa MOTrpenIHOCTH pe3ysbTara
[TpoBepka AOCTIOKEHUS 3aJaHHON TOYHOCTH

arLONOE

3axanue 11

28

MCTOJOM

pelnieHnu

CBOWCTBO YHCJIEHHOTO METO/Ia 1aBaTh pPelIeHue, OJIM3K0e K TOYHOMY MPY YMEHBIIIEHUH IIara.

OtBetr: CXOOUMOCTH



3aganue 12

29

MetonoM Xopa HaTH KOpeHb ypaBHeHHUsS 2X—C0SX=0 Ha mHTepBajie [0,m/2]. BeimoanuTts ogHy
utepanuio. OKpyrIUTh OTBET A0 ABYX 3HAKOB B APOOHOHN YacTH (pa3aenuTelb Leloi U JpoOHoM
YaCTH — TOYKA).

Ortset: 0.38

3amanue 13

Marpuna k03¢ pUIMEHTOB IPaBOH YaCTH CUCTEMBI INHEHHBIX aIreOpandeckux ypaBHeHUH OyneT
XOpo1IO 00YCIOBIEHHOMN, €CIIN

1. 4ucno 00ycIOBICHHOCTH MEHbIIE 1

2. 49ucao 00yCIOBICHHOCTH paBHO |

3. 4ucio o0yClIOBICHHOCTH paBHO 0

4. 4gucno oOycnoBneHHOCTH Oosbmie 0

5. uucio o0ycioBieHHOCTH Oonbie 100
Ortger: 2
3aganue 14

Kakwne n3 MNEPCUUCIICHHBIX MCTOJ0B ABJIAKOTCA UTCPALIUMOHHBIMHA JJI PCIICHUA CJIAY?

1.

Noakown

Metox Sxobu

Merton 3erinens

Meron I'aycca

MeTton npocToi urepanun
Meron nporoHku

MeTo1 KBaIpaTHBIX KOPHEH

Meron LU-paznoxenus

Otset: 1, 2, 4

3aganue 15

Kakue n3 NMEPCUUCIICHHBIX METOJ0B UCIIOJIB3YOTCA IJIA YUCIICHHOT'O HHTCT pI/IpOBaHI/I}I?

1.

Nogakown

Meroa npsAMOyTrOJbHUKOB
Merop Tparnenuii

Meton Cummicona

Meron I'aycca

Meron nrepanuit

Meron Herotona

Merton PyHre-KyTThI

Otser: 1, 2, 3, 4

dopmupyemasi
KOMIIETEHIUA

NuaukaTopsl ¢cGopMHPOBAHHOCTH KOMIIETEHIMH
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IIK-1. Cnocobern paemonctpupoBath | [IK-1.1: obGmamaer 0a30BBIMH 3HAHHMSIMH, IOITY4YECH-
63,30BBI€ 3HAHUA MAaTEMAaTHUYCCKUX H HBEIMHU B 00JIaCTH MaTEMaTUYECKUX U (I/IJ'II/I) €CTECTBCH-
€CTEeCTBEHHBIX HayK, IPOrPAMMHUPOBa- | HBIX HAyK, MPOrpaMMHPOBaHUS M HH(POPMAIMOHHBIX
HUS U UH)OPMAIIMOHHBIX TEXHOJIOTUN. | TEXHOJIOTHH.

[IK-1.2: ymeer HaxoauTh, (HOPMYJIUPOBATH U PEIIATh
CTaHJapTHBIE 33]]a4l B COOCTBEHHOM HAyYHO-HCCIIE0-
BaTEIIbCKOM JICATEIILHOCTH B 00JIACTH MPOTPaMMHPOBa-
HUs ¥ THPOPMAITMOHHBIX TEXHOJIOTHH.

Tect copepkUT crenyromue TUIIBI 3a1aHUH:

Ne 3a12- Bec 3apa- | Pe3yabTaT oneHuBaHus (0aJ1bl, MOJy4YeH-
Tun 3axanus st HUS HbI€e 32 BBINOJHEHHUE 3aJaHusl / XapaKTe-
(06aswn) PUCTHKA NPABUJIBLHOCTH 0TBETA)
3aJIaHMsl 3aKPBITOTO 1,2, 3, 1 Oamn 1 6 - moyiHOE MpaBHIIBHOE COOTBETCTBHE; ()
THIIA C BBIOOPOM OJ1- 12, 13, 0 - oCTaJIbHBIE CITyYau
HOTO TTpaBUILHOTO (1 14,15
u3 4)
3a/IaHMsl 3aKPBITOTO 6 1 Gamn 1 6 - moysiHOE MpaBWIIBHOE COOTBETCTBHE; ()
THTIA C BELIOOPOM O/I- 0 - ocTajnbHbIE Cllydyan
HOTO MIPaBUJIILHOTO OT-
BETa I10 CXEME:
«BEPHOY»/ «HEBEPHOY
3a/IaHMsl 3aKPBITOTO 7 2 Oamnta 2 0 — MOJIHOE MPABHIIBHOE COOTBETCTBUE (T10-
THUIIa C BBLIOOPOM He- CJIeIOBATENFHOCTh BAPUAHTOB OTBETA MOKET
CKOJIBKUX ITPABHJIb- ObITh J1000H); 1 6 — ecnu JomylieHa ojaHa
HBIX OTBETOB (3 U3 6) omnOKa / OTBET MPaBHIbHBIN, HO HE TOJTHbIN;
0 6 — ocTanpHBIE CiTy4yan

3a/1aHMsl 3aKPBITOTO 8,9 2 Oaiuta 2 6 — moNHOE MpaBUIBHOE COOTBETCTBHE; 1 O
TUIIA HA YCTAaHOBJIE- — €CJIM JOTyIIeHa O/IHa OIOKa / OTBET Mpa-
HHE COOTBETCTBUA (4 BUJIbHBIN, HO HE TOJHBIN; 0 6 — OCTaJIbHBIC
Ha 4) ciaydau
3a/1aHH€ 3aKPBITOrO 10, 11 2 Oaiuta 2 6 — moNHOE MpaBUIBLHOE COOTBETCTBHE; 1 O
TUIIA HA YCTAaHOBJIE- — €CJIM JOTyIIeHa O/IHa OIMOKa / OTBET Mpa-
HHUE TTOCJIeI0BATEIb- BUJIbHBIN, HO HE TOJHBIN; 0 6 — OCTaJIbHBIC
HOCTH ciyJau
3a/IaHusI OTKPBITOTO 4,5 3 Gamra 3 6 — moiHOE MpaBWIbHOE COOTBEeTCTBHUE; () O
THUTIA C KPaTKUM OTBe- — OCTaJIbHBIE CITyYaHu.
TOM

3ananue 1

Kaxkoe u3 MNEPCUUCIICHHBIX TIOHSITUHN XapaKTCPU3YCT YYyBCTBUTCIBbHOCTh PCIHICHUA 3aJa4X K MaJIbIM

MOrpeIIHOCTAM BXOJHBIX IlaHHBIX?

1. CxommmocTs MeTOIa

2. YCTOHYMBOCTbH aIropUTMa
3. OOyCIIOBICHHOCTH 331291
4. Anmpokcumanus GyHKIUN

Ortsert: 3
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3aganue 2

Kakoi#t MeTos OTHOCHUTCS K MpSIMBIM METOAAM PEIICHUs CHUCTEM JIMHEWHBIX aareOpandecKux
ypaBHEHU?

1. Meron I'aycca

2. Merox Axobu

3. Merox 3einens

4. Meroa npocToi uTepanuu

Ortser: 1
3amanue 3

Kakoli 4uCleHHBII MeTOoJ HCHOJb3yeTCs NS PELICHUs] HEJIMHEHHOro ypaBHEHHsS U oOjanaer
KBaJPaTUYHON CKOPOCTHIO CXOAMMOCTH B OKPECTHOCTU KOpHs?

1. Meroa MOJIOBUHHOTO AEJIEHUS

2. Meton HproToHa (KacaTelIbHBIX)

3. Merox xopa

4. Meroa NpoCTOi UTEpaIun

OrtBer: 2

3amanne 4

Pa3HoCcTh MEXy TOUHBIM U IPUOIMKEHHBIM 3HAUEHUEM BEITHUMHBI.

Otger: IlorpemHocTs

3amanme 5

MeTo/ YMCAeHHOTO HHTETPUPOBAHUS, HCTIONB3YIOIMINN MapaboInYecKy0 ampOKCUMAIIHIO.
OtBet: CuMIICOHa

3amanmne 6

Vr1Bepxkaenue: «Metoa Pynre-KyTTol siBisieTcss 0AHOIIArOBBIM METOAOM pelieHus 3agaun Komm
JUTsl OOBIKHOBEHHBIX AU PepeHInanbHbIX YPABHEHUI.

Bepno / Heepro

Otsert: Bepno

3aganue 7

Kakue u3 nepeuncieHHbIX METOJIOB OTHOCATCS K METO/IAM PEIICHUS HEIMHEHHBIX YPaBHEHUN?
MeTox IOJIOBUHHOIO JENECHUS

Merton xacatenpHBIX (HploTOHA)

Meron l'aycca

Merton 3etinens

Meron xopa

Meron Pynre-KyTTsl

Meron npocToii urepanuu
Meton Cumicona

N~ wNE
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OtBer: 1,2,5,7
3aganue 8
Y CTaHOBUTE COOTBETCTBUE MEX/Ty METOJIOM U €ro 00J1aCThI0 IPUMEHCHUS:

Merton I'aycca : Pemenne CJIAY

Meron HerotoHa : Pernienve HeTMHEHHBIX YpaBHEHUI
Merton Pynre-Kytrs! : Pemienue OJ1Y

MeTo 1 HAaMMEHbBIINX KBAAPATOB : ANMPOKCUMAIHS TAHHBIX

3amanue 9
Y CTaHOBHUTE COOTBETCTBUE MEXKy TOHSATUEM H €0 ONPEIACICHHEM:

AOGcooTHas NOrpeIHOCTh © Pa3HOCTh MeX 1y NPUOIMKEHHBIM U TOYHBIM 3HAUYCHUEM
OTHOCHUTENbHAS MOrpCIrHOCTb : OtHOLIEHNE aOCOIIOTHON MOrp€IrHOCTU K TOYHOMY 3HAYCHHIO
Bepubie uugps! : LHudpsl, B IpaBUIBHOCTH KOTOPBIX MBI YBEPEHBI

3navanie nudpsl : Bee mudpsr uncna, kpoMme Hysel ciieBa

3aganue 10

YcraHoBUTE MPABWIBHYIO TOCIEI0BATEIHFHOCTh TOCTPOSHUSI MHTEPIIOJISIIIMIOHHOTO MHOTOYJICHA
Jlarpanxa:

1. 3amanue y3710B HHTEPIIOJSITUN

2. TloctpoeHue 0a3UCHBIX TOJTUHOMOB

3. Beruncienne 3HaYeHUH QYHKIMA B y3/1ax

4. CymMHpoBaHUE MPOU3BEACHHUIN 0a3UCHBIX TOJTMHOMOB Ha 3HAYeHUS (PyHKINUU

3amanme 11

YcTaHOBUTE IPaBUIIBHYIO MTOCTIEI0BAaTeNbHOCTD 3TanoB pemenns CJIAY meromom [Naycca:
1. TlpuBeneHue MaTPUIIBI K TPEYTOIBHOMY BUIY
2. Tlpsmoii xoxn
3. OOpaTHbIii X011
4. TlomydeHue perIeHUs

3aganue 12

[To Tabnuiie 3HaUeHUH (QYHKINHU, COMEPKAIIe N apryMEHTOB MOKHO MTOCTPOUTH €TUHCTBEHHBIN
WHTEPITOJISIIMOHHBI MHOTOUYJICH

1. nepBoii crenenu

2. BTOpOW CTETIEHU

3. n-1-oii creneHu

4. n-oii creneHn

5. n+1-oii cTernenu

Ortsert: 3

3aganue 13
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Brruncnenue onpeneneHHoro nHTerpana

1. 1o ¢opmyne Tpamenuii TouHee, yeM 1o popmyie Cumiicona
2. 1o popmyne CuMmIicoHa TOUHEE, YeM 10 (GopmyJie Tpareui
3. mo dhopmyIe MpAMOYTOIHHUKOB TOYHEE, YeM 10 PopMyJie Tpaneruit
4. nmo ¢opmyne JEeBbIX MNPSIMOYTOJbHUKOB TOYHEee, 4eM M0 ¢opMylie LEHTPAIbHBIX
PSIMOYTOJIBHUKOB
Otser: 2
3ananue 14

VYcnoBue cxoquMocTi MeTo1a SIKoOU /1Jisl pelIeHHs] CUCTEMbI TMHEHHBIX YPaBHEHUM:

1. marpuma ko3pGUIHEHTOB TPEYToJIbHASL
2. Matpuna Ko3(pUIMEHTOB UMEET AUAarOHAIbHOE MpeodIaianne
3. JIuaroHajbHbIC 3JIEMEHTHI OO0JIbIIE HYJIIS
4. wmatpuna ko3(h(HUIIMEHTOB TPEeXAUaroHAIbHAS
5. cxoauTes Bcerja
Otger: 2
3amanmne 15

HpHMLIC MCTOAbI PCHICHUA JIMHENHBIX CUCTEM — 3TO MCTOABI,

s E

HCIOJIB3YIOIHUE JISI HAXOKACHU A HpI/I6JII/DKCHHOI‘O PCIICHHUA I/ITepaIII/IOHHI)IfI mponecc
HCIOJIB3YIOIHNE ST HAXOKACHUA TOYHOI'O PCIICHUS I/ITepaI_II/IOHHHﬁ Imponecc
MMO3BOJISIONINE HAUTH HpI/I6J'II/I}KeHHO€ PEIICHUC 3a KOHCYHOC YU CJIO IaroB
MO3BOJIAIONINE HAUTH TOYHOE pEemICHUC 3a KOHCYHOC YU CJIO IIaroB

MMO3BOJISIONINE HAUTH PEIICHUC 3a KOHCYHOC YU CJIO IIaroB

OtBer: 5

Dopmupyemast HNuauxaropsl ¢chopMHPOBAHHOCTH KOMIIETEHIHH
KOMIIeTEHI U

IIK-8. Crnocoben wmcmonb3oBaTh co- | [1K-8.1: 3HaeT coBpeMeHHBIE METOABI pa3pabOTKUA H
BpPEMEHHBIC METO/IbI pa3pabOTKH U pe- | peajiu3allii JITOPUTMOB MATEMAaTHYECKUX MOJICICH
aAlI3al  KOHKPETHBIX aJITOPUTMOB Ha 0a3e SI3BIKOB U ITAKETOB MPUKJIAAHBIX IIPpOrpaMM MO-
MaTeMaTHYECKUX MOJeNe Ha 0Oa3e | JeIMpOBaHUS.

SI3BIKOB TIporpamMmupoBanus W make- | [1K-8.2: ymeeT pa3pabarbiBaTh U peaqn30BBIBATH aJIro-
TOB TPHUKJIAJHBIX MPOTPAMM MOJIENIU- | PUTMbI MaTEeMAaTUYECKUX MoOJieiell Ha 0a3e SI3bIKOB W
POBaHUA. IMaKCTOB MPUKJIAAHBIX ITPpOrpaMM MOACIINPOBAHUS.

I1K-8.3: nuMeeT npakTU4eCKUil ONbIT pa3pabOTKU U pe-
aIIM3allii aJiTOPUTMOB X Ha 0a3e SI3BIKOB M TTaKETOB
MPUKJIAJHBIX TPOTPaMM MOJICITUPOBAHHSL.

TecT coepkKUT CleIyrOIMe TUIIBI 3alaHU:

Tun 3aganus HHUA HbI€ 34 BBINIOJIHCHHE 3a1aHUA / XapakrTe-

Bec 3ana- | Pe3yabTart oueHuBaHud (0a/L1bI, MOJYYEH-
Ne 3ana- y ( ’ y

HHUA

(6as1) pUCTHKA NPABUJIBLHOCTH 0TBETA)
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3aJIaHMsl 3aKPBITOTO 10, 11, 1 Oamn 1 6 - mosiHOE MpaBWIIBHOE COOTBETCTBHE; ()

THUTIA C BBIOOPOM OJI- 12, 13, 0 - ocTanbHbBIC CITydan

HOTO TIpaBUILHOTO (1 14,15

u3 4)

3aJIaHus 3aKpHITOrO 1 1 6amn 1 © - monmmHOE MpaBUIBHOE COOTBETCTBUE; ()

THIIA C BBIOOPOM O/~ 0 - oCTaJIbHBIC CITy4au

HOTO MPaBUJIILHOTO OT-

BETa I10 CXEME:

«BEPHOY»/ «HEBEPHOY

3aJIaHMsl 3aKPBITOTO 2,3 2 Oamra 2 0 — MOJHOE MPaBWIILHOE COOTBETCTBHE (I10-

THUTIA C BBIOOPOM He- CJIEIOBATEIILHOCTh BAPHAHTOB OTBETA MOKET

CKOJIbKHX TTPaBUIIb- ObITH J00OK); 1 6 — ecnu momyImieHa ojHa

HBIX OTBETOB (3 U3 6) OIMOKa / OTBET MPABWIBHBIN, HO HE TIOJTHBIN;
0 60 — ocTajbHBIC ClTyYan

3a/IaHMsl 3aKPBITOTO 4,5 2 Oamia 2 6 — MoJHOE MPAaBWILHOE COOTBETCTBUE; 1 O

THUIIa HA YCTaHOBIIE- — €CJIM JIOTyIIeHa oJHa orbKa / OTBET Ipa-

HHE COOTBETCTBHS (4 BUWJILHBIM, HO HE ITOJHBIN; 0 O — OCTaJIbHEIC

Ha 4) ciIy4yau

3a/IaHKEe 3aKPBITOrO 6,7 2 Oamia 2 6 — MoJaHOE MPAaBWIHLHOE COOTBETCTBUE; 1 O

THUIIa HA YCTaHOBIIE- — €CJIM JIOTyIIeHa oJHa orbKa / OTBET Ipa-

HHE IOCJIeI0BaTeIIb- BUWJILHBIM, HO HE ITOJHBIN; 0 O — OCTaJIbHEIC

HOCTH cly4au

3a/IaHusI OTKPBITOTO 8,9 3 Gamta 3 6 — monHOE MpaBmiIbHOE cOOTBETCTBHUE; () O

THIIa C KPaTKUM OTBC-
TOM

— OCTAJIbHBIC CIIyYau.

3aganue 1

VYr1Bepxkaenue: «MHTEpnONAnMOHHBIM MHOTOWIEH Jlarpanka mind n+l y3ma MMeeT CTelneHb He

BBIILIC NY.
Bepro / Heepro

Otsert: BepHo

3aganue 2

Kakne w3

MePEYHCICHHBIX
Qg depeHIMaIbHbIX YPaBHEHUN?

1. Meron Diinepa

Nogakown

Otser: 1,2, 4

3aganue 3

Merton Pynre-KyTTsl
Meron kacaTenbHBIX
Merton Diinepa-Kommn
Meron I'aycca
Meron Herotona
Meron nrepanuit

METOI0B

HCIIOJIB3YIOTCA JJIsL

YHUCJICHHOI'O pemicHuA

Kakwue Tunbl norpemHocTeid BO3HUKAIOT TPU YUCICHHOM PENICHUHU 3a1a4?
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ITorpemHoCcTh HCXOIHBIX TaHHBIX
[Torpemnocts MeTona
BeruncnuTenbHas NOrpemHoCTb
[TorpemHOCTL OKPYIVIEHUS
CucremaTnyueckast NOrpeIHOCTh
CrnyuaiiHas IOrpeUIHOCTh

ogakrwdE

OtBer: 1,2, 3,4
3amanue 4
YcTaHOBUTE COOTBETCTBUE MEXAY MOHSATUEM U €r0 OMPEICIICHUEM:

AOcCom0THas TOTrPEIHOCTD : Pa3HOCTh MEX Ty MPUOIMKEHHBIM U TOYHBIM 3HAUEHHUEM
OTHOCHUTENBHAS NOTPEUIHOCTD | OTHOIIEHUE a0COIIOTHOM MOrPEIHOCTH K TOUHOMY 3HAYEHUIO
Bepunsie nudpst : Ludpsl, B mpaBHiIbHOCTH KOTOPBIX MBI YBEPEHBI

3navane uudps! : Bee nudpsl uncna, kpome Hyse ciesa|

3aganue 5
YcTaHOBUTE COOTBETCTBUE MEKAY METOJIOM U €ro XapaKTePUCTUKOM:

Meton nonosuHHOrO AeneHus : Beerna cxonures

Meron Herotona : KBagparnuHas cXoIUMOCTb

Merton urepauuii : JInnelHass CXOIUMOCTh

Merton Pynre-Kyttsl 4 nopsinka : I'mobGanbHast norpemsocts O(h?)

3amanue 6

VYcTaHoBUTE NPAaBWIBHYIO TOCIIENOBATEIBbHOCTD PELIEHUS HEIUHEHHOro ypaBHEHUS METOA0M
HeroToHna:

1. BriGop HauanbHOrO MPUOIMKEHUS

2. Bpruucnenue 3HaueHust QyHKIUH U TPOU3BOJHOMN

3. Brruncrienue ciemyromero mpuoImKeHUsS

4. TIpoBepka yClIOBHsI OCTaHOBKH

3amanme 7
YcTaHoBUTE MPAaBUIIBHYIO MOCIIEA0BATENFHOCTD pelieHus 3a1aun Komu meroom Diinepa:
1. 3amanue HAYaJIBHBIX YCIOBUU
2. Brp10op 1mara HHTErpupOBaHUS
3. Brruncienue crnemayromero 3Ha4eHus
4. TloBTOpeHuUe JUIsl CAEAYIOLIEro 1ara
3amanne 8
CBOICTBO YHCIIEHHOTO METO/Ia COXPAHATh TOUHOCTh MPU HAJMYUH ITOTPEIIHOCTEH.

OtBeT: YCTONYUBOCTD

3amanue 9
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2

Haiitn npubnmkeHHOe 3HaYeHHe UHTerpasa J-xzdx 1o ¢opMyJie JIEBbIX MPSIMOYTOJILHUKOB JJIs

0

Nn=4. Victioyip3yiTe TOUKY JJI OTACICHHS TPOOHON YaCTH OT IIEJIOM.

Ortser: 2.75

3aganue 10

Merton 3eiaens CiayXuT it

1. peuieHus HEMTUHEHHOTO ypaBHEHHUS
2. PpCIICHUS CUCTEM JIMHCWHBIX YpaBHECHUM
3. pemieHHst 0OBIKHOBEHHOTO AU (PepeHInaNbHOTO YpaBHEHHS
4. peuieHHs CUCTEM HEMHEHHBIX YpaBHEHUN
5. BBIUMCIICHUS ONPEICICHHOTO HHTErpaia
Otger: 2
3aganue 11

IlepBblil 3Tan penieHus: HETMHENHOTO YPABHEHUS —

1. ormeHka mOrpenrHocTu
2. 3aJIaHe HAYAJIHLHOTO MPUOJIMKCHHS K KOPHIO
3. oTaeneHue KOpHA
4. HaxOXJeHHE MTPOU3BOTHOM
5. HaxOoXXJeHUE BTOPOU MPOU3BOTHOU
OtBerT: 3
3ananme 12

YcnoBue Hanuuus Ha oTpeske [a, b] exuHcTBeHHOTO KOpHS ypaBHeHus f(x)=0

1. f(X) HempepbIBHA, MOHOTOHHA U MEHSET 3HAK Ha [a, D]
2. f(x) nenpepsiBHa u auddepeHuupyema Ha (a, b)
3. f(X) mBaxkap! HenpepbiBHO nud depeHpyeMa Ha (@, D) 1 ee MPOU3BOIHBIC HE MEHSFOT 3HAK
Ha [a, b]
4. f(x) mensier 3Hak Ha [a, b]
5. f{X) He mensieT 3HaK Ha [a, D]
Ortser: 1
3aganue 13

Kakoii coBpeMeHHBIN MakeT MPHUKIAIHBIX MPOrpaMM HauOojiee IIMPOKO HCHOIb3YeTCs s
peanu3ali  AITOPHUTMOB  YHCICHHBIX METOJOB M MaTeMaTHYeCKOTO  MOJEIHPOBaHUS,
npeocTaBIIsis OoraTyto OMOIMOTEKY (DYHKUUH A1 TMHEHHON aareOphl, ONTUMU3ANH U PELICHUS
Qg depeHIMaIbHbIX YPaBHEHUN?

1.
2.
3.
4.

MATLAB
Microsoft Excel
Adobe Photoshop
AutoCAD
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Ortser: 1

3apanue 14

JUid  BU3yanu3alMM pe3ysbTaTOB YHUCJIEHHOro peuleHus anddepeHnuanbHoro ypaBHEHMS
(HampuMmep, TpaduKa pemeHus, TOIy4YeHHOro MeToZioM Jitiepa) B cpene Python mcnonb3yercs

ouobimorexa:
1. Matplotlib
2. NumPy
3. SciPy
4, SQLite
Ortser: 1
3amanmne 15

[TonmnaoM Jlarpanxa — 310

1. mommHTerpanbHas QyHKIHS

2. ¢dopma HHTEPIOISAIMOHHOTO MHOTOYJICHA

3. mpubmmkeHHOe pemieHue 3aaauu Komm

4. npubnmxeHue QYHKIMH IO METOAY HAMMEHBIINX KBAJAPAaTOB
OtBert: 2

No o

10.

11.

12.

[IpumepHasi nporpaMmma 3K3aMeHa

Oransl pelieHus 3aJa4d METOJ0M MaTEMaTHYECKOr0 MOAEINPOBaHus. Mcronb3oBaHue KOM-
NBIOTEPA KaK MHCTPYMEHTA PELICHUS 33]1a4 MOJICTIUPOBAHUS.

YucneHHble METOBI KAK pa3/ieN BHIYMCIUTENBHON MaTeMaTuky. [IpenMer u MeTos BeIYMCIIu-
TenbHOU MaTeMaTUKU. OCHOBHBIE 3aJ1a4M YUCIIEHHBIX METOJIOB.

KoppekTHOCTh 3ajaun BBIYMCIUTEIBHONM MaTeMaTUkH. OOyCIIOBIEHHOCTh 3a/1a4i BBIUMCIIU-
TenbHOU MaTemMaTuku. [1moxo oOycnoBnenHas 3aaaya. [Ipumepsr.

KoppekTHOCTb 3aauu BBIYMCIUTENBHON MAaTeMaTUKH. Y CTOWYMBOCTH YMCIEHHOTO METOJa
pemenust MaTeMatndeckon 3anaun. Heycroluussiit Mmeron. [Ipumepsl.

Paccrosinue, MeTpudeckoe npocTpaHcTBO. [IpuMepsl METpUYECKHUX ITPOCTPAHCTB.

Hopwma, HopmupoBaHHO€E pocTpaHCcTBO. [IprMepsl HOpPMUPOBAHHBIX TPOCTPAHCTB.
CrpyKTypa NOTpelHOCTH NIPH PELIEHUH 3aa4 METOAOM MaTeMaTH4YE€CKOrO0 MOJEINPOBAHHUS.
IIpumepsl.

[Torpemnocts. AGcomoTHas morpenHocTb. OTHOCUTENbHAA orpenHocThb. [Ipumep (3a uc-
KIIFOUYEHNEM MHOKECTBA JIEHCTBUTENbHBIX YHCEN).

AOcConoTHas U OTHOCHTEJbHAs MOTPEIIHOCTH BEIIECTBEHHBIX uuces. OKpyriieHue Belle-
CTBEHHBIX YHCEN, MOTPEIIHOCTh OKpYyTJIeHUs. BepHble u 3Haydame nu@psl B 3aIIUCH Bellle-
CTBEHHOT0 uncia. CBA3b OTHOCUTEIBHOM MOrPEHIHOCTH C KOJIMYECTBOM BEPHBIX 3HAYalIUX
U p BEIIECTBEHHOTO YUCIIA.

[TorpermnocTs apudmeTnueckux AeicTBUN Ha/l BellecTBEHHbIMH yncaamu. [Ipsimas u oGpar-
Hasl 3a7]a4uy TEOPUH MOTPEHTHOCTEN (Ha MHOKECTBE AEHCTBUTEIbHBIX YHCEN).
IIpencrasienue yucen B MaMsATH KomnbroTepa. [IpencraBieHue BEECTBEHHbBIX YUCEN B I1a-
MSATH KOMIIBIOTEpPA B COOTBETCTBUH CcO cTaHmapTom |IEEE-754.

OCHOBHBIE YHCIIOBBIE XapAKTEPUCTUKN CUCTEMBI BELLIECTBEHHBIX YHCET KOHEYHOHN Pa3psIHO-
CTH. BbInonHnenue apumeTndecknux oneparuii Haj BEIEeCTBEHHbIMU YHCIIAMU C IIJIABAIOLIEH
TOYKOU. Anrebpandeckre 0COOEHHOCTH CUCTEMBI YUCeT KOHEUHOU TouHOCTH. [IpuMepsi.



13.

14.

15.
16.
17.
18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.
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OcHoBHbIE anredpanveckue 3ajaud, pelraeMble YUCIeHHbIMH MeToaamu. Kiaccubukanus
YHCIICHHBIX METOJOB pelieHus anredpandeckux 3agad. Meron Kpamepa pemenust CJIAY u
€ro TpyJ10eMKOCTb. BekTop HeBsizku. MTepaninoHHOE YTOUHEHUE MPUOIMKEHHOTO PeleHus,
MIOJIy4YE€HHOT'0 NMPSIMBIMH METO/IaMHU.

Meron I'aycca pemenust CJIAY u ero npuMeHeHHE K BBIYMCICHHUIO ONPEICIUTEIISI MAaTPHUILIbI
U HaXO0XJICHUIO OOpaTHON MaTpPHUILIBI.

Meron LU-paznoxenns pemenus CJIAY.

MeTton kBapaTHbIX KOopHeH pemenus CJIAY.

Meron niporonku pemienus CJIAY.

UYucno o0yciaoBiaeHHOCTH MaTpHIlbl. CBolicTBa unciia 00ycinoBieHHOCTH. OLeHKa MOrPeIIHo-
CTH PEIIEHUSI CUCTEMBI JIMHEWHBIX anre0panyecKux ypaBHEHUH MO MOTPEIIHOCTSIM BXOIHBIX
JTAaHHBIX.

Merton nipoctoii urepanuu pemenus CJIAY. HeoOxonumoe u T0CTaTOYHOE YCIOBHE CXOJU-
MOCTH METOJIa MPOCTOM UTepauu. JlocTaTOuHOE YyCI0BUE CXOAUMOCTH METOAA IIPOCTOM UTE-
pauuu. YcioBHE OKOHYAHUS UTEPALIMOHHOTO MpOoLEecca.

Merton Sxo6u pemenust CJIAY. Heo6xoanMoe 1 1O0CTaTOUHOE YCIOBUE CXOTUMOCTH METO/IA
SAxo6u. JloctatoyHOE YCIOBHE CXOAUMOCTH MeTo1a SIkoOu. Y cioBre OKOHYaHHS UTEPAIIMOH-
HOTO TIporiecca B MeTojie SIkoou.

Merton 3elinens pemenus CJIAY. Heo6xoaumoe u AOCTAaTOYHOE YCIOBHE CXOAUMOCTH Me-
toxaa 3eaens. JloctaTouHoe yciIoBrUe CXOMMOCTH METOAa 3eHesl.

[locTaHoBKa 3aiaun pelIeHHs] HEJIMHEHMHOrO0 YpaBHEHUs, F€OMETPUUYECKAss MHTEpPIpETalusl.
OTanbl YUCIEHHOTO PELICHUS HEJIMHEHHOTO ypaBHEHUs. MeTo/1 TOJIOBUHHOTO JEJIEHUS IS
pELICeHUS] HETMHENHOTO YPaBHEHHUS C OTHUM HEU3BECTHBIX. OLIEHKA MOTPEIIHOCTH U KPUTEpUi
OKOHYaHMS UTEPALMOHHOTO IIpoLecca.

Mertoa Xxopa AJi peleHrs HETMHEHHOTO YpaBHEHUS C OJIHUM HEU3BECTHBIM. | 'eoMmeTpuueckas
uHTepIpeTanus Meto1a. OlieHKa MOTPEeIIHOCTH U KPUTEPUI OKOHYAHUSI UTEPALMOHHOTO MPO-
ecca.

MeTto/ KacaTeNnbHBIX JIJIS pEILIEHUs] HETMHEIHOTO YpaBHEHUS C OJJHUM HEU3BECTHHIM. ['eomeT-
pudeckas uHTepnperanys Merona. OLeHKa MOTPEMIHOCTH U KPUTEPUIl OKOHYAHUSI UTEpaLu-
OHHOT0 TIpoLEecca.

KoMOuHMpoBaHHBIN METO AJs pelIeHUs] HEMMHEHHOro ypaBHEHHs ¢ OJIHUM HEU3BECTHBIM.
['eomeTpurueckas unTepnpeTanus Mmetoga. OneHKa NorpeliHOCTH U KPUTEPU OKOHYaHUS UTe-
pPalMOHHOrO MpolLecca.

MeTton nmpocToil uTepanyu s PEeLIeHUs] HEJIMHEHHOTO0 YpaBHEHUS! C OJJHUM HEU3BECTHBIM.
Teopema 0 1OCTaTOYHOM YCIOBHHM CXOJMMOCTH METOJA MPOCTOM UTEPALMU PELICHUS HEJH-
HEMHOro ypaBHeHUs. ['eoMeTpuyeckne MHTEPIpPETalun CXOMAIIENHCsS UTEPAllMOHHON TOCIIe-
JIOBAaTEJIbHOCTH.

JocratouHoe ycnoBuE PacXOJUMOCTH METOJA MPOCTOM MTEPALMH PEIICHUsS HEIMHEWHOIO
ypaBHEHHUd. ['eoMeTpuueckne HMHTEpHpETaluu pPacXOsIlelcs HUTEpPallMOHHOM IOCien0Ba-
TeIbHOCTH. OLIEHKA MOTPENTHOCTH U KPUTEPUN OKOHYAHUS UTEPALIMOHHOIO IIPoIiecca.
[TocraHOBKa 3aauM peUIEHMs] CUCTEM HEIMHEWHBIX ypaBHEHMH. MeToa mpocToil nutepaunun
pELIEHUs] CUCTEM HEJIMHEWHBIX YpaBHEHM. Jl0CTaTOUHOE yCIOBHE CXOAMMOCTH METO/1a MPO-
CTOM UTEPALMH.

[TocTaHOBKa 3a/1aun pelIEHUs] CUCTEM HENMHENMHBIX ypaBHeHUH. Meton HeroToHA pemenus
CUCTEM HEJIMHENHBIX YPABHEHUM.

Anmnpoxcumanus Gynkuuid. Kycouno-nuHeinas uarepnossmus. ['eomerpuueckas nuTeprpe-
Tarys. 3aJaun SKCTPAoIUPOBaHUS K 00PaTHOTO MHTEPIOIUPOBAHUS.

Anmnpoxkcumanus ¢ynkuui. [lonrnHoMuanbHOe MHTEpHoOIMpoBaHue. JloKa3aTenbCTBO €IUH-
CTBEHHOCTH MHTEPIOJISALUOHHOIO ITOJIMHOMA N-Ol CTENEHH, IOCTPOEHHOI0 1o n+1 y31my uH-
tepnosisiiiun. [loctpoenue moauHoma B hopme Jlarpanxka.

Anmnpokcumanus GyHKUUN. MHTEponsaius crutaiiHaMu.
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33. Anmpokcumanus GyHKIuE. MeTon HauMeHbITUX KBaapaToB. [IpuOmmkeHue B JTUHEHHOM
Buje. ['eomerpuueckas nHTepIpeTanus.

34. Annpokcumanusi GyHKIUA. MeTol HauMeHbIIUX KBaapatoB. [Ipubmmkenne B HeTMHEHHOM
Buje. ['eomerpuueckas nHTepnpeTanus.

35. HucnenHoe nHTErpupoBanue. MeTo]1 JIeBbIX U HEHTPAJIbHBIX MPSMOYTOJIbHUKOB. ['eomeTpu-
yeckasi MHTepnperanus Metoga. OLeHKa OrPeHOCTH.

36. HuciieHHOe UHTErpupoBaHre. MeTo/ MpaBbIX U HEHTPAIbHBIX IPIMOYTOJIBHUKOB. ['eoMeTpu-
yeckas MHTepnperanus Metoga. OLeHKa OTrPeIHOCTH.

37. Yucnennoe muterpupoBanue. Meron tpanenuil. 'eomerpudeckas UHTEpHIpeTaIs METO/a.
OrneHka NorpeiHoCTH.

38. Hucnennoe unrerpupoanue. Metoq Cumncona. ['eomeTpruyeckas HHTEpIIpeTalus METO/1a.
OrneHka NorpeiHoCTH.

39. YUucnennoe uaTerpupoanue. Meton ["aycca.

40. Yucnennoe nunterpuposanue. Merox Monte-Kapo.

41. Metopn Ditnepa st perienus 3anaun Kommm. ['eoMerpuueckas nHTEprpeTamnus METoAa.

42. MonubunpoBaHHbId MeTox Ditnepa s pemeHus 3anaun Kommu. ['eomerpuueckas uHTep-
npeTanus MeTo/a.

43. Meton Diinepa-Komm mist penrenus 3agaun Kommu. ['eomeTprudeckas HHTepIpeTays METo/1a.

44. Metox Pynre-Kyrra nns pemenus 3anaun Komu. ['eomerpudeckast HHTEpIpeTaus MeToa.

45. Metozp! pemrenus nupdepeHIuanbHbIX YPaBHEHHH BEICOKOTO MOPSIKA.

46. Metoabl petieHus cucteM AuQdepeHInaIbHbIX YPaBHEHHH.

7 IEPEYEHb HH®OPMAILIMOHHBIX TEXHOJIOTUH, UCOJIb3YEMBbIX
B IPOINECCE OBYYEHUA

NudopmanuonHbie TeXHOJIOTMH — 00yU€HUE B 3JIEKTPOHHOM 00pa30BaTeIbHON cpesie ¢
[ENbI0 PACHIMPEHUs JOCTyNa K 00pa3oBaTeNbHBIM pecypcaM, YBETUUEeHUs KOHTAKTHOTO B3alMO-
JEHCTBUS C MpenojaBaTesieM, MOCTPOSHUS! WHAUBUAYAIbHBIX TPAEKTOPHM MOJATOTOBKH, 00BEK-
TUBHOT'O KOHTPOJISI © MOHUTOPUHTA 3HAHUM CTYJIEHTOB.

B o6pasoBarensHOM mpoliecce Mo TUCHUIUIMHE UCTIONb3YIOTCS Cleaytoue HHPopMaIu-
OHHbBIE TEXHOIJIOTUH, SIBJSIONIMECS KOMIIOHEHTaMH OJIEKTPOHHONH WH(GOPMAIMOHHO-00pa3oBa-
TenpHOM cpenbl bI'TIY:

e oduuuaneHelii caiiT BI'TIY;

e kopnoparuBHas ceTb bI'TIY;

e cucrema anekTpoHHoro ooyuenust ®I'bOY BO «bI'TIVY»;

® DJICKTPOHHBIC OMOJIMOTECYHBIE CUCTEMBI,

® MYJbTUMEIUMNHOE CONMPOBOXKICHUE JICKIIUM 1 TPAKTUYECKUX 3aHSATHM.

8 OCOBEHHOCTH N3YYEHUSA JUCHUIIJIMHbI THBAJIMJAMU U JIMIIAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 31I0POBbsA

HpI/I O6yquI/II/I JUI ¢ OTpaHUYCHHBIMU BO3MOXXHOCTAMHU 310POBBA IMPUMCHAKOTCA aaarl-
TUBHBIE 00pa30BaTeIbHbIE TEXHOJIOIMH B COOTBETCTBUU C YCIOBHSMM, U3JIO)KEHHBIMH B pa3Jieln
«OCcoOeHHOCTH OpraHu3aluu 00pa30BaTENbHOIO Mpoliecca MO 00pa30BaTEIbHBIM IIpOrpaMMamM
JUIS. UTHBAJIMJIOB U JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0pOBBs» OCHOBHOW 00pa3zoBaTeib-
HOM IporpamMMsl (MCTIOJIb30BaHUE CHEIHATbHBIX YUeOHBIX MOCOOUN U AUTAKTUYECKUX MaTepua-
JIOB, CHEIHMATIBHBIX TEXHUYECKUX CPEJICTB 00yUeHUs KOJJIEKTUBHOTO U MHAWBUYATbHOTO MOJb-
30BaHUs, TPEIOCTABICHUE YCIYT aCCUCTEHTAa (IOMOIIHNKA), OKA3bIBAIOIIEr0 00yJarONIMCs He-
00X0AMMYIO TEXHUYECKYIO TOMOIIb U T.I1.) C Y4ETOM MHIUBUAYATBHBIX OCOOCHHOCTEH 00y4aro-
IUXCS.
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9 CIIMCOK JIMTEPATYPbBI U UTH®OPMALIMOHHBIX PECYPCOB
9.1 JIutepatypa

. HemunoBuu B.I1. OCHOBBI BEIUMCIUTENHHOM MaTeMaTUKH : yaeO.mocodue. — CII6. ; M. ; Kpac-
Homap : Jlaue, 2011. — 664 c. (25 3k3).

HcakoB B.H. DieMeHTHI YUCIEHHBIX METOAOB : y4e0. mocoOue s CTyJ. BY30B, 00yd4aro-
muxcst mo crerl. "Maremaruka" / B.H. Hcakos. — M. : ACADEMIA, 2003. — 188, ¢. — (39
9K3.).

3ammsusk, B. E. Uucnennbsie MeToapl. OCHOBBI HAYYHBIX BBIYMCICHUN : YI€OHUK M MPAKTH-
kyM s By3oB/ B. E. 3amususik. — 2-e u3z., mepepal. u nomn. — Mocksa : MznatenscTBo
FOpaiit, 2022. — 356 c¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-02714-3. — Tekcr : anek-
TPOHHBIN // OO6pa3oBatenbHast mwardopma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/468584 (narta oopamenus: 10.10.2022).

. Jlamamk, ML.I1. Yncnernbie METOABI : yuel. MOCOOUe IS CTY/I. BYy30B, 00YYArOIIMXCS 110 CIICIL.
"Undopmaruka" / MLIL. Jlamuuk, M.W. Parynuna, E.K. Xennep. — M. : Akagemus, 2004. —
383, [1] c. — (Bricuiee nmpodeccronanibnoe oopasoBanue). (24 3k3.)

[Tantuna, 1.B. BeruucnurensHas Mmatematuka : yueOHuk / W. B. I1antuna, A. B. Cunuykos
(Yuusepcuterckas cepusi). — M. : Mapker JIC, 2010. (5 3k3)

. UncneHHble METOBI | yUeOHUK U MpakTUKyM aist By3oB / Y. I'. Ilupymos [u ap.] ; mox penak-
nueit Y. I'. [lupymosa. — 5-e uz ., nepepab. u gom. — Mocksa : UsparensctBo FOpaiit, 2022, —
421 c. — (Boiciiee obpazoBanue). — ISBN 978-5-534-03141-6. — Tekcer : anekTpoHHbIH // O6-
pasoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/488879 (nara oopa-
menust: 10.10.2022).

®emuenxo, [.\M. Uucnennsie meTo bl : Kypce gekuuii / .M. ®eguenko ; M-Bo oOpa3zoBaHus u
Hayku Poc. @enepauuu, BI'TIY. — bnarosemenck : [M3a-so BI'TIY], 2005. — 178 c. (12 3k3.)

9.2 ba3bl JaHHBIX U HHGOPMALIMOHHO-CIIPABOYHBbIE CHCTEMbI

. bospumnoB, b. Ynucnennsie metonsl. — HalimoHanbHel OTKPBITEIM yHUBEPCUTET «IHTYHTY.
Pexxum nmoctyna : https://intuit.ru/studies/courses/2317/617/lecture/13403

Nudopmannonnas cucrema «EanHoe okHO JtocTyna K 00pa3zoBaTelbHBIM pecypcam». — Pe-

KM Jioctyna : http://www.window.edu.ru/

Caiit ['ocy1apcTBEHHOTO HAyYHO-HCCIIEI0BATENbCKOI0 HHCTUTYT HH(POPMALIMOHHBIX TEXHO-

JIOTUH U TeJIeKOMMYHHKaluil. — Pexxum noctymna : http://www.informika.ru.

. Wntepner-Yuusepcurer MWHdpopmaunonneix Texnomormit. — Pexum goctymna
https://intuit.ru

. HayuHno-o0pazoBatenbHblit IHTEpHET-pecypc MO YMCIEHHOMY aHalu3y — Pexxum nocryna :

http://num-anal.srcc.msu.ru/

HuTepHeT-xypHan "BelurcauTenbHble METOABI U TpOorpaMMupoBanue’ — Pexum nocryna :

http://num-meth.srcc.msu.ru/

9.3 DJ1IeKTPOHHO-0MOINOTEYHBIE PecypPChI

1. DOBC «Opaiit». — Pexxum nocryma: https://urait.ru
2. Tommpen (0630p CMU). — Pesxum nocryma: https://polpred.com/news

10 MATEPHAJIBHO-TEXHUYECKAS BA3A
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https://intuit.ru/studies/courses/2317/617/lecture/13403
http://www.window.edu.ru/
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http://num-meth.srcc.msu.ru/
https://urait.ru/
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Jis mpoBeleHHs 3aHSATUHA JIEKIIMOHHOTO W CEMHHApPCKOTO THWIA, TPYIIOBBIX H
WHAVBUAYAIbHBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJS U HPOMEXYTOYHOM aTTecTalluu
UCIONIB3YIOTCS ~ ayJUTOPUM, OCHAIIEHHbIE y4yeOHOW MeOenblo, ayIuTOPHOM  JOCKOM,
KOMIIBIOTEPOM(PaMHU) € YCTAHOBJIEHHBIM JIMIIEH3UOHHBIM CIELUATIN3UPOBAHHBIM IPOTrPAMMHBIM
o0OecrieueHreM, KOMMYTAaTOpPOM [UIsl BBIXOJa B 3JEKTPOHHO-OMOIMOTEYHYIO CHUCTEMY U
NIEKTPOHHYI0  HMH(pOpMaMOHHO-00pa3zoBaTenbHylo  cpeny  BITIY,  MynbTUMenuitHBIMU
MIPOEKTOPAMH, HKCIO3UIITOHHBIMU JKpaHaMH, y4eOHO-HaIJITHBIMU ocoOusIMHI
(MyJIbTUMEIUIHBIE TIPE3CHTALINN ).

Jlis mpoBeneHus 1abOPaTOPHBIX pabOT TakKe HCIHOJIb3YeTCsl KOMIIBIOTEPHBIN Kiacc,
YKOMITJIEKTOBAaHHAS CIIETYIONUM 000py10BaHHEM:

e KOMIUIEKT KOMIIBIOTEPHBIX CTOJIOB.

e Cron npenojaBarens

e [Ironutp

e AynuTopHas 10CKa

e KomnpoTepsl C YCTAaHOBIEHHBIM JIMIIEH3MOHHBIM CIEUATU3UPOBAHHBIM MPOTPAMM-
HBIM 00€CIIeUCHHEM

e MynbTUMEIUINHBIN IPOEKTOP

e DKCIO3ULMOHHBIN 3KpaH

¢ YyeOHO-HATJISAHbIE TOCOOUS - MYJIBTUMEIHIHBIC IPE3EHTAIINN IO AUCIUTLINHE.

CaMocTosiTenbHast paboTa CTyI€HTOB OpPraHU3YETCs B ayJUTOPUSX OCHAIEHHBIX KOMIIb-
IOTEPHOM TEXHUKOMW C BEIXOJIOM B 3JIEKTPOHHYIO HH(OpMAIIMOHHO-00pa30BaTeNbHYIO CpeIy By3a,
B CIICIUAIM3UPOBAHHBIX JIA00OPATOPUSX MO JUCIHUILIMHE, a TAKXKE B 3a1aX JOCTYyMa B JIOKAJIbHYIO
cetb BI'TIY, B mabopaTopuu MCUXOJIOTO-TIEAATOTHYECKUX UCCIETOBAHUN U JIP.

JIuneH3sMOHHOE TpOrpaMMHOE OOecreyeHne: OIepalioHHbIE CHCTEMBbl CEeMelCTBa
Windows, Linux; opucusie mporpammel Microsoft office, Libreoffice, OpenOffice; maremaTrue-
ckuit maker MatLab.

Pa3zpaborunk: @enuenko I'.M., kanauaar negarorndyeckux Hayk, J0LEHT



42

11 IMCT UBSMEHEHHUH U JOITOJTHEHUM
Yr1Bep:kaenne uameHeHuii u gonoanennii B PILJ aias peasmsamuu B 2024/2025 yu. r.

PIIJI obcysxaena u ogodpeHa it peanuzanuu B 2024/2025 yu. 1. Ha 3aceqannu Kadeapsl
unpopmaruku 1 MIIU (mpotokon Ne8 ot 29 mas 2024 r.).

YTBep:kaenne usMmenenuii u nonoanenuii B PIJI nas peammsamun B 2025/2026 yu. r.

PII/1 oOcysxaeHa u ogodpeHa i peanu3anuu B 2025/2026 yu. T. Ha 3aceqanuu Kadeapsl
uHdopmatuku u MITU (mpotokos Ne6 ot 26 mapta 2025 1.).

YrBepxaenue nusmenenuid u gonoaHenuii B PII/1 nas peamuzanuu B 2026/2027 yu. r.

PII/] o6cyxaena u onobpena amns peanusanuu B 2026/2027 yd. 1. Ha 3acefaHuU Kadeapsl
uHpopmaruku u MIIU (mporokosn Ne7 ot 26 mas 2026 1.).



