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1 IIOSICHUTEJIBHAS 3AIIMCKA

1.1 Hesb nucuumiMHbL: GOpMUPOBAHUE Y CTYAEHTOB KOMIIETEHTHOCTH B 00JIACTH YMCIICH-
HBIX METOJIOB pEIleHMs 3a/lay MaTeMAaTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM KOMIIBIOTEPHOM TeX-
HUKH, OBJIaJICHIE HAYYHBIM (DyHIaMEHTOM BBIYHMCIUTEIbHON MaTEeMaTHUKH, IOHUMaHUE ee UleH, Me-

TOJIOB, (DAaKTOB U CTPYKTYP.

1.2 Mecro aucuumiuibl B crpykrype OOIl: Jlucuummnaa «BeraucnurenbHas Marema-
THKa» OTHOCHUTCS K TUCIUIUIMHAM YacTH, (GOpMHpPYyEeMOl ydacTHUKaMHu 00pa3oBaTEeNbHBIX OTHO-
mrenuii 6;10ka b1 (b1.B.06).

1.3 ucuunjimHa HanmpagBJieHa Ha (popMHpPOBaHuUe cjaeayomux komnerenuuii: OITK-
1, TIK-1, TIK-8.

— OIIK-1. CnocoOeH npuMeHATh pyHAaMeHTaIbHbIE 3HAHUS, I0JTy4eHHbIE B 00J1aCTH Ma-
TEMAaTUYECKHUX U (WJIN) ECTECTBEHHBIX HAYK, M UCIIOIB30BaTh UX B MPOPECCUOHATHLHON JIesATeIb-
HOCTH, MHAMKATOPAMHU JIOCTH)KEHUSI KOTOPOU SIBIISETCS:

e OIIK-1.1-o001axaeTr 6a30BBIMU 3HAHUSIMU, IOJTYYEHHBIMU B 00JIACTH MaTEMaTUYECKUX

U (WIKM) eCTeCTBEHHBIX HAYK;
e OIIK-1.2 — ymeeT UCIOJIb30BaTh UX B MPO(ECCUOHAIBHON 1eATeIbHOCTH;

e OIIK-1.3 — uMeeT HaBBIKHM BEIOOpA METO/I0OB pPEIICHUS 3a7a4 MpodeccnoHalbHOI Je-
ATEJIHLHOCTH Ha OCHOBE TEOPETUUECKUX 3HAHUU.

— IK-1. CriocobeH 1eMOHCTpUPOBATH 0a30BBIE 3HAHUS MATEMATUYECKUX M €CTECTBEHHBIX
HayK, IPOrPaMMUPOBAHMS U WH(OPMALMOHHBIX TEXHOJOTHI, HHANKATOPAMH JTOCTHXKEHUS KO-
TOPOU SABJISIETCSL:

e [IK-1.1 — o61agaeT 6a30BBIMH 3HAHUSIMU, TIOTYYEHHBIMU B 001aCTH MaTeMaTHYECKHUX
U (M) €CTECTBEHHBIX HAYK, TPOrpaMMUPOBAaHUS U WHGOPMAITMOHHBIX TEXHOIOTHIA;

e JIK-1.2 — ymeer HaxoauTh, (HOPMYIMPOBATH U pEIIaTh CTAHJIAPTHBIC 3a/1a4d B COO-
CTBEHHOW HAy4HO-UCCIIEJI0BATEIbCKON JIEATEILHOCTH B 00JIACTH TIPOTrpaMMUPOBaHUs U UHOOP-
MAIMOHHBIX TEXHOJIOTHIA.

— ITK-8. CniocoOeH ncnoiib30BaTh COBPEMEHHBIE METOJIBI pa3paOb0TKH U pealTu3alui KOH-
KPETHBIX allTOPUTMOB MaTEMAaTHUECKUX MOJIeNel Ha 6a3e S3bIKOB MPOTPaMMHUPOBAHUS U ITaKETOB
MPUKJIAJHBIX TIPOTPaMM MOAETHPOBAHUS, HHAUKATOPAMM JIOCTHIKCHHS KOTOPO SBIISETCS:

e JIK-8.1 — 3HaeT coBpeMeHHbIE METO/Ibl Pa3pabOTKH U peaan3aluy aJropuTMOB Mate-
MaTHYECKHX MOJIeJiei Ha 6a3e SI3bIKOB U MAaKEeTOB MPUKIIATHBIX POTPAMM MOJETUPOBAHUS;

e [IK-8.2 — ymeer pa3pabarbiBaTh U peau30BbIBATh AITOPUTMBI MATEMATHIECKUX MOJIe-
Jeii Ha 0a3e SA3bIKOB U IMTAKETOB MPHUKIATHBIX TPOrPaMM MOJICITUPOBAHUS,

e [IK-8.3 — uMeeT nmpakTHYeCKHii ONBIT pa3pabOTKU U peaTU3AINH AITOPUTMOB UX Ha
0aze S3BIKOB M MAKETOB MPUKJIIAJIHBIX TIPOTPAMM MOACTHPOBAHHS.

1.4 Tlepeyenb MJIAHMPYEMBbIX pe3yJIbTATOB 00y4eHusi. B pe3yibTare usydeHus AUCIU-
IIJIMHBI CTYACHT JOJIKEH
3HATh:

e OCHOBHBIE ITOHATHUS U METO/BI BEIYUCIUTEILHON MATEMAaTUKH,

® YKCIICEHHBIE METOJIBI PELIECHU Pa3JIMYHbIX MaTEMAaTUYECKUX 3a/1a4,

e OILICHKHU QJITOPUTMOB YHCIIEHHBIX METO/I0B PELICHNS MAaTEMAaTUYECKUX 3a/1a4 [10 UHTEIIICK-
TyaJIbHOW CJIOKHOCTH, BBIYMCIIUTEIIBHBIM 3aTPAaTaM, YCTONYMBOCTH K ITOTPELIHOCTSM HC-
XOJIHBIX JIaHHBIX W OKPYTJICHUH,

® 0COOECHHOCTH KOMITBIOTEPHOH pealn3alud YUCIEHHBIX METOJIOB, IPAHUIBI TPUMEHHUMO-
CTU YMCIIEHHBIX METOJ0B, BO3MOKHOCTH OCHOBHBIX CIIELIMAIN3UPOBAHHBIX MaTeMaTH4e-
CKHX IAaKETOB, PEAIM3YIOININX YMCIECHHBIE METOIBI,
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® IEPCIEKTUBBI COBEPIICHCTBOBAHUS YMCICHHBIX METOJOB U KOMIIBIOTEPHBIX UHCTPYMEH-
TaJbHBIX CPEACTB I UX peallu3aluy;
yMeThb:

® JCIOJIB30BaTh OCHOBHBIC ITOHATHUS U METO/BI BEIYMCIUTEIIBHON MaTEMAaTUKH,

® YUCJIECHHbIE PEUIaTh TUIIOBbIE MaTEeMaTHYECKUE 3a/laud, MPOBOAUTH HEOOXOIMMBIE pac-
YEThl B PaMKaX IIOCTPOEHHBIX MOJIENIEH, aHAJIN3UPOBATh PE3YJILTAThl, OLICHUBATH ITOTPELLI-
HOCTb IIOJIy4EHHOI'O pelICHUs,

® AHAJIM3MUPOBATH U CPABHMBATH AJITOPUTMBI YHCICHHBIX METOJOB PELICHUS MaTeMaTH4e-
CKHX 3aJa4 I10 NHTEJUIEKTYaJIbHOM CII0)KHOCTH, BBIYUCIIUTEIBHBIM 3aTpaTaM, YCTOWYUBO-
CTH K IOTPEIIHOCTAM UCXOAHBIX JaHHBIX U OKPYIJICHUH, IPaHUL[aM IIPUMEHUMOCTH, OCO-
OEHHOCTSM KOMIIBIOTEPHOI peanu3anuu;
BJIA/IETh:

® HaBBIKAMU YUCIIEHHOI'O pEeILICHHsI MaTeMaTHUECKUX 3a/1a4 C HCIO0Ib30BaHUEM pa3HO0Opa3-
HBIX CPEJCTB KOMITbIOTEPHOM OIEPIKKH, BIOOPA UUCIIEHHOT'O METO/1a PELIeHHUs MaTeMa-
THUYECKOH 33]]aui B 3aBHCUMOCTH OT OCOOCHHOCTH 3a/1a41 ¥ HATMYHS HHCTPYMEHTAIBHBIX
KOMIIBIOTEPHBIX CPEACTB €€ PELICHUS,

® TEXHOJOTMAMM IPUMEHEHUS BBIYMCIUTEIBHBIX METOAOB I MUCCIEIOBAHUS U PELICHUS
3a/1a4 U3 pa3IMYHbIX 00JaCTe MaTeMaTHKU U €€ MPUIOKEHUH,

® HAaBBIKAMHU NPAKTUYECKOW OLIEHKH TOYHOCTH PE3YJIbTATOB, IIOJYYEHHBIX B XOJ€ PEIICHUS
T€X WJIA UHBIX BBIUUCIIUTENBHBIX 3a/1a4, HA OCHOBE TEOPUH NPUOIMIKEHHH,

e OCHOBHBIMH IPHEMAMH UCIIOJIB30BAHNS BBIYACIUTENBHBIX METOIOB IIPU PELICHUH PA3INy-
HBIX 3a]1a4 PO ECCHOHATILHON 1eATEIbHOCTH.

1.5 O6mast Tpya10eMKOCTh IHCHHILITHHBI «BBIUuCIMTEIbHAS MaTEMaTHKa» COCTABIISIET 5
3ayeTHbIX eannuil (nanee — 3E) (180 gacos).

[Tporpamma mpeycMaTprBaeT U3ydeHHE MaTepHaia Ha JIEKIUIX MPaKTHUECKUX | J1a0o-
patopHbIX 3aHATHsX. [IpeaycMoTpeHa caMmocTosTeIbHast paboTa CTYICHTOB 0 TEMaM H pa3jieiiaM.
[TpoBepKka 3HaHMIA OCYIIECTBIIAETCS (PPOHTAIBLHO, HHIANBUIYAIBHO.

1.6 O0bemM AUCHUIJIMHBI U BUAbI Y4e0HOH 1eATeJIbHOCTH

O6beM THCHUIINHBI M BHIBI Y4e0HO¥ JesiTeJIbHOCTH (0uHas hopma o0yueHus1)

Buj yueOHoii padoThl Bcero yacos Cemectp 6
OO01mmas Tpy10eMKOCTh 180 180
AyIUTOpHBIE 3aHATHUS 90 90
Jlexnun 32 32
[IpakTnueckue 3aHATHS 20 20
JIaGopaTopHble paboThI 28 28
CamocrosrenbHas pabora 64 64
Bua uroroBoro KoHTpoOIst 36 SK3aM€eH




2 YYUEBHO-TEMATUYECKOE IIVIAHUPOBAHUE
YyeOHo-TeMaTHYECKHII IIJIAH

AyaAUTOpHBIE 3aHATHS Camo-

Ne HaunmeHoBaHue Bcero ek IIpaktu- | JlaGopa- cTOsA-

B TeM (pa3/iesioB) 4yacos wn YyeCKHUe 3a- | TOPHbIe | TeJbHas
HSATHA padoTel | padorta
Teopernyeckre OCHOBBI YUCIICH-
1. | HBIX METOJIOB: OTPEIIHOCTH
AOB: TOTD) 14 4 2 2 6
BBIYMCIICHUH; YCTOWYMBOCTD U
CJIO)KHOCTh aJITOPUTMA.
5 Oco0eHHOCTH MaTeMaTHUYeCKUX
" | BBIUMCIICHHH, PeaTU3yeMbIX Ha 14 4 2 2 6
KOMITBIOTEPE.
3. | Pemenue cucteMbl TMHEHHBIX
o 30 6 4 8 12
YpaBHEHUM: IPSIMbIC METO/IBI.
4 Pemmenue cucteMbl TMHEHHBIX
" | ypaBHEHHMI1: UTEpallMOHHbIE Me- 18 4 2 4 8
TOJIBIL.

5. | Pemenue HeTMHENHOTO ypaBHE-

P 18 4 2 4 8
HUSL

6. | Pemenue cucreMbl HETMHEHHBIX 5 9 4
yYpaBHEHUM.

7. | Meroab! npubnnxeHus K-

TOA TP Pyn 20 | 4 4 4 8
17051

8.

YucneHHOe NHTETPUPOBAHUE. 12 2 2 2 6
UucneHHbie METOIbI PEIICHHS
9. | 3amauu Komwu 111 0ObIKHOBEH- 12 2 2 2 6
HBIX AU depeHInaIbHbIX YpaB-
HEHUI.
Dk3ameH | 36
ATOT'O 180 32 20 28 64
NurepakTHBHOE 00yUeHNeE MO AUCIHUIIHHE
dopma Koa-
HaumenoBanue Bun p
Ne HHTEPAKTUBHOIO 3aHA- BO
TeM (pa3aesioB) 3aHATHUA
THS 4acoB
Teopernueckrie OCHOBBI YHCIEHHBIX
" Jlexmust ¢ mpoOIeMHBIMU
1. | METOZOB: IOTPENTHOCTH BHIYUCIICHHI;
o JIK BOIIPOCAMH, C OpraHu3a- 2
YCTOMUYMBOCTD U CIOKHOCTh aJIro- o .
uen 00CyXaeHUN
pUTMa.
Jlekuus ¢ mocTaHOBKOM
Oco0eHHOCTH MaTeMaTHYECKHUX BbI-

2. o MIPOTUBOPEYNUBBIX CUTYa-
YHUCIIEHUH, peaIn3yeMbIX Ha KOMIIbIO- K 2
Tene LM, OpraHu3alus IOUCKa

pe- BAPUAHTOB UX pa3pelICHUs
. Jlexuus ¢ mpoOIeMHBIMU

3. | Pemenue cuctembl TMHEHHBIX ypaB-

. JIK BOIIPOCAMM, C OpPraHH3a- 2
HEHUU: MPSMbIE METO/IBI. o .
1uel 00CyXIeHHIA

4. | Pemenue cuctemMsbl JIMHEWHBIX ypaB- JIK Jlekuus ¢ aeMeHTaMu BbI- 4

HEHUM: UTEPAITMOHHBIE METOJIBI. 16 CTYIUICHUH CTYJICHTOB C




MOCIIEAYIOIUM 00CYkKe-
HUEM
Pabota B rpymnmax
5 . Il
Penrenne HeJTMHEHHOTO ypaBHEHUSI. ng Pabota B rpymmax 4
6. | PemeHure CUCTEMbI HEIMHEHHBIX
. 16 B3aunmonposepka 2
yYpaBHCHHH.
7 N Il
MeTtoapl pubIKeHus QyHKITII ng Pa6oTa B rpynmax 4
8 YuciieHHOE UHTETPUPOBaHHE. h(§) B3aumomnpoepka 2
UTOro 22

3 COAEP)KAHUE TEM (PA3/IEJIOB)

Tema 1. TeopeTudyeckue OCHOBBI YHCJICHHBIX METOJOB: IMOTPEIIHOCTH BBIYUCIICHHI;
YCTOMUYMBOCTD U CIOKHOCTh aJIrOPUTMA.

MopenupoBanue Kak OAMH U3 OCHOBHBIX METO/I0B HAYUYHOT'O TTO3HAHUS. DTaIlbl pEIICHUS
3a7la4i METOJIOM MaTeMaTUYe€CKOTO MOJEIUpOoBaHMs. VIcTOpus BBIYMCIUTEILHON MaTeMaTHKH.
BrruucnurenbHas MaTeMaTHKA U YUCIICHHBIE METO/IbI KaK Hay4YHbIe HanpaBjieHuss. OCHOBHBIC Ma-
TeMaTUYEeCKHUE 3aJlaud, pellacMble YUCICHHBIMU METOJaMU. MeTOJi BBIYMCIUTEIbHOW MaTrema-
TUKH. 3a/1a4a BEIYUCIUTEILHON MaTeMaTHKy B o01ieM Bujae. CTpyKTypa U HCTOUYHUKH ITOTPEIIHO-
CTHU pe3yJibTara PU PELICHUH 3a1a4 METOJI0OM MaTeMaTUYECKOro MOJAEIUPOBaHUs. Y CTpaHUMas
Y HEYCTPaHUMasl MOTPEIIHOCTh. DMIMUPHUUECKUE MPAaBUIIA MIPU OpraHU3aluu BeuuciaeHui. Kop-
PEKTHOCTh MAaTEMAaTUUYECKOMN 3a/1aud. Y CTOMYMBOCTH 33/1a4M KaK MEpa YyBCTBUTEIBHOCTH K I10O-
TPEUTHOCTSAM MCXOJHBIX JaHHBIX. [Tn0xas o0ycioBreHHOCTh 3a1auu. HeyCTOWYMBOCTD YUCIIEH-
Horo MeToaa. KoppekTHocTh uucienHoro anroputrma. [IpuMepsl mioxo o0ycloBISHHBIX 3a/1a4 U
HEYCTOWYMBBIX YHCIEHHBIX METO0B. OCHOBHBIE 3a/1auu pa3aena «YUCIeHHbIE METOIbI».

Tema 2. OcoOEHHOCTH MaTeMaTUYEeCKIX BBHIYUCIICHHH, pealu3yeMbIX Ha KOMITbIOTEPE.

TouHnoe u MpPUOIMIKEHHOE 3HAYCHHS BeIMUUHBI. [lorpenHocTh, aOCOMOTHAS B OTHOCH-
TeJbHAasl MOTPENIHOCTH 3HAYCHUS MTPUOIMHKEHHON BeMUYNHBL. AOCONIOTHASI U OTHOCUTENbHAS T10-
TPEIIHOCTH BEIMIECTBEHHBIX YMcel. [lecsaThuHas 3amuch MPUOTMKEHHBIX 3HAYCHUHN. 3HAYaIue,
BEpHBIC U COMHHUTENbHBIC IU(PHI AeCATUYHON 3amucH uyncia. CBA3b OTHOCUTEIbHOM MOTPEIIHO-
CTH C KOJUYECTBOM BEPHBIX 3HAYAIIUX IU(P B ACCIATUIHON 3aMMUCH TMTPUOIMIKEHHOTO 3HAYCHUSI.
[TpaBuna oxpyrnenus uucen. OCHOBHAs U oOpaTHas 3a7a4id TEOPUU MOTrpenrHocTeil. OCHOBHBIE
METO/IbI PEIICHUS ITUX 3a]ad.

Uucna koHeYHOU TOYHOCTH. DOpMATHI 3alMCH YUCEN B MaMSATH KOMITbIOTEepa: ¢ (UKCH-
POBAaHHOW W IUIaBarolien 3ansaToi. OCHOBHbBIE YHCIOBBIE XAPAKTEPUCTUKN M CBOWCTBA YHCEI C
dbukcupoBaHHOH 3amsiToi. HopManu3oBaHHast 3aMuCh BEIIECTBEHHBIX drcen. Ddopmar mpeacTas-
JIEHHS BEIIECTBEHHBIX yKcen B naMsaTu komnerotepa. Cranaapt IEEE-754 npencraBnenus Bele-
CTBEHHBIX 4Kcesl. OCHOBHBIE YHCIIOBBIE TApaMETPbl CUCTEMBI YHCEII C IJIaBatouIei 3ansTon. Boi-
MOJTHEHHE apu(METUUECKUX ACHCTBUN HA/l YUCIIAMH B OTPAHUYEHHOM KOJIMYECTBE pa3psiioB. Cu-
Tyaluu, MPUBOJISAIINE K BOZHUKHOBEHHUIO OIMOOK MPY BHITOTHEHUH apu(METHIECKUX OTNeparus
HaJ| YUCIIaMU B OTPAHUYEHHOM KOJIMYECTBE pa3psaoB. Alredpandeckue 0COOCHHOCTH CHCTEMBI
YHCeJl KOHEYHON TOYHOCTH.



Tema 3. Pemienue cucteMbl IMHENHBIX YPABHEHU: PSIMbIE METO/BI.

OcHoBHbIE 337]a41 JTUHEHHOH anreOpsl, pelaemMblie YUCcIeHHbIMU MeTo1aMu. Kinaccudu-
Kalusi METOJIOB PeUIeHuUs anredpandeckux 3a1ad. [loctanoBKa 3a/1aun penIeHns: CHCTEMBI JTMHEH-
HbIX anreOpandeckux ypaBHeHuit (CJIAY). 'eomerpuueckas uateprperamnus. [Ipsvpie u urepa-
LMOHHBIE METO/IbI PELICHUS CUCTEM JIMHEWHBIX ypaBHeHuil. [Ipasuino Kpamepa pemenns CJIAY,
OILICHKA BBIUMCIUTEIBHBIX 3aTPaT U CIOKHOCTH aJITOPUTMA MO BpeMeHHU. Kiaccuyeckuii MeTo
["aycca pemenust CJIAY, oreHKa CIOKHOCTH aJITOPUTMA O BpeMeHUu. Moaudukanmm MeToaa
I"aycca ¢ nenpro ycuiieHHsl yCTOWYMBOCTH AJITOPUTMA K IOTPEIIHOCTSM UCXOIHBIX JAHHBIX U IIPO-
MEXYTOUHBIX BbruncieHuit. [Ipumenenne merona ["'aycca kK BEIUMCIIEHUIO ONpeAeTIUTENeH 1 00pa-
mieHuto Marpuil. Meron LU-paznoxenus pemenus CJIAY. O630p meronoB pemenust CJIAY ¢
MaTpHIaMHU CTIENUAIBHOTO BUAa. [IpobieMa pocTa BEIUMCIUTENBHBIX 3aTPaT U MOTPEITHOCTH MIPU
YBEIUYCHUH pa3sMepHOCcTH cucteM npu perieHrnu CJIAY u o6pamennn matpuil. Cirabast 00yciioB-
JeHHOCTh. Yucno 00yCI0BICHHOCTH MaTPHIIBI.

Tema 4. Pewienue cucteMbl IMHEHHBIX YPAaBHEHUI: UTEPALIMOHHBIE METOIBI.

HTepaliioHHble METOBI PELICHUs anredpandeckux 3agad Kak albTepHAaTHUBA MPSIMbIM
MeTogaM. [IpruMeHneHne Teopemsbl 0 CKMMAIOIINUX OTOOPAXKEHUSIX MTPU PELIEHUH CUCTEMBI JINHEH-
HBIX YpPaBHEHUIl: IpocThlie uTepauu, Metoa SIkodu, meron 3eiiaens. Y CiaoBus CXOAUMOCTH UTe-
panuoHHbBIX MeTOA0B. OLleHKa MOTPEIIHOCTH IPUOIMKEHHOTO PEIIEHUS U KPUTEPUH OCTAaHOBKU
UTEPaLlMOHHOrO Ipouecca. [lorpemuocTu OKpyrieHus pyu NPakTUYECKON pealn3aliui UTEpaLu-
OHHOT'O NPOIECCa. Y CKOPEHUE CXOIUMOCTH UTEPAIUOHHOM ITOCIIEN0BATENbHOCTH. [IonsATHE O Me-
TOJIE€ PEJIaKCaLlUU.

Tema 5. Pemienue HenmuHEtHOTO ypaBHEHUSI.

ITocranoBka 3amauu. IIpsiMble MeTOABI pEeLICHUS HEJIMHEWHBIX YPAaBHEHWM, IIPUYHHBI
NPUMEHEHHs YUCIIEHHBIX MeToJI0B. IIpubnmxeHHoe 3HaueHHe KopHs. ['eoMmeTpuyeckas MHTEp-
nperauysa. OCHOBHBIE Tallbl YUCIEHHOTO PELLIEHUsI YPaBHEHUS ¢ OAHUM Heu3BecTHbIM. Jlokanu-
3a1us KOpHen. TeopeMsl O CYyIIECTBOBAHUU U €AMHCTBEHHOCTH KOPHS HEJIMHEWHOI'O YPaBHEHUS.
[TpuOnmkeHHOE BHIYMCICHHE KOPHS ypaBHEHUS € 33JaHHOM TOYHOCTBHIO METOJIOM IOJIOBUHHOTO
JeneHuss. Meroz MpoCTOM UTEPALMKA YHMCIIEHHOIO PELIEHUs YPaBHEHMN. Y CIIOBHUS CXOAMMOCTHU
UTEPALMOHHOMN MOCIIe0BaTeNbHOCTU. [IpakTueckne cxembl BRIYUCIEHUS TPUOIMKEHHOTO 3Ha-
YEeHUs] KOPHS YPAaBHEHH C 3aJaHHOM TOYHOCTBIO METOAOM IIpocTOoM urepanuu. CXOAUMOCTh U
YCTOMYMBOCTh YHMCIEHHOTO MeTona. Meton xopA. I'eoMmerpuueckas WHTEpHpeTanus METoAa.
OrneHka MOTrpeUIHOCTH MPUOIMKEHUS IO METOAY XOpA U KPUTEpPUH OCTAaHOBKU UTEPALIMOHHOTO
nporiecca. Meroa kacatenbHbIX. ['eomerpuueckas uateprperainus Meroga. OneHKa morpentHo-
CTH MPUOIMKEHHS 110 METOAY KacaTelbHbIX U KPUTEPUIl OCTAHOBKH UTEPAIIMOHHOTO IMpoliecca.
KoMOnHMpOBaHHBIN METO/I.

Tema 6. Pemenne cucTeMbl HETMHEHHBIX YpaBHEHHH.

Merto/ibl penieHrs CUCTEM HENMHEWHBIX ypaBHEHUH. MeToa npocToi urepauuu. Meron
3eitaens Kak MOAU(pUKAITUS METOJIa MPOCTOM uTepamuu. JlocTaTouyHOe yCIOBHE CKATOCTH OTOO-
PaXXEHHUS ISl CUCTEMbI HENIMHENHBIX ypaBHeHU. MeToa HproToOHA. Y MEHBIIEHNE BRIUUCIUTENb-
HBIX 3aTpatr B Metoze HrrotoHa. [IpakTnueckue cxemsl pemenus Ha DBM.

Tema 7. Metonbl npubnnxeHus: GyHKIUH.

3anauu, NpUBOJALINE K anMpOKCUMAIUM OJHON (YHKIMU Ipyroil. Airedpandeckuit
MHTEPIOJSILIMOHHBIA MHOTOYJIEH: €IMHCTBEHHOCTb, (hopma JlarpaHika, OLl€eHKa MOTPEIIHOCTH
uHTepnoiaupoBanus. [IpakTuueckas olleHKa MOTPEHIHOCTH UHTeprnonupoBanus. O6paTHOe HH-
TeprnioupoBanue. [IoHsATHE O CXOAUMOCTH MHTEPNOJALMOHHOTO Tiporiecca. [lonaTus o criai-
Hax. [IpakTuueckue cxembl HHTEPIIONUPOBaHUs Ha OBM.



Tema 8. UncneHHOE UHTETPUPOBAHUE.

KBanparypnas ¢opmyna npsmoyronsHukoB. @opmynsl HeroTona-Koteca. Meron He-
onpeaeneHHbIX ko3 dumuentor. @opmyna tpanenuii. @opmyna Cumricona. Kpanparypuas dop-
Mmyina ["aycca.

[TocTranoBKa 331241 MPUOIMKEHHOTO BHIYMCIICHUS ONIPEICIICHHOT0 HHTErpasia, Gopmyia
npsimoyrosibHukoB. @opmyssl Heiotona-Koreca. Meton HeompeneneHHbIX KO3 QUIIMEHTOB.
®opmyna Tpamnernuil. [IpakTryeckas OlEHKa MOTPENIHOCTH KBaapaTypHbIX (opmyin. Dopmyna
Cumncona. KBagparypnas ¢popmyna ["aycca, olieHka nopsiika yobIBaHHsI IOTPEIIHOCTH. Brruuc-
JUTEIbHAS MOTPEIIHOCTE KBaIpaTypHBIX (hopmyin. Merox Monte-Kapio. YucnenHnoe uHTErpupo-
BaHHe Ha DBM.

Tema 9. UYucnennole Meroabl pemeHuss 3agaun  Komm uis  0OBIKHOBEHHBIX
Qg depeHIraIbHbIX ypaBHEHUH.

Meton Pynre-Kyrra. Mauoromarosele MeToabl. YHCIEHHBIE METOIBI PELICHUS
OOBIKHOBEHHBIX JH(PepeHINATbHBIX YPaBHEHUH.

YucnenHsle MeTOIbl perieHus 3a1auu Komm 1 00bIKHOBEHHBIX U (hepeHInaTIbHbIX
ypaBHeHui. Meron Pynre-Kyrra. MHoromarossie metoasl. Penienne kpaeBou 3agauu JUisl Ju-
HENHOT0 2-T0 MOps/IKa CBEICHNUEM K Pa3HOCTHOH KpaeBol 3a1ade. MeTton nporonku. YucneHnoe
pemeHre 0OBIKHOBEHHBIX TU(GepeHINaIbHbIX ypaBHeHH Ha DBM.

4 METOJIUYECKHUE PEKOMEHIALIMM (YKAZAHMS) JUISI CTYAEHTOB
MO U3YYEHUIO JJUCUATIIMHBI

HCKHI/IOHHI)If/'I Kpr 110 AUCHOUIIIINHE ((BI)ILII/ICJII/ITGJII)HaH MareMaTukKa» JOJIKCH CTpOI/ITI)CSI
TakuM 00pa3oM, YTOOBI, MPUCTYIAas K U3YUYCHUIO KaKJ0W HOBOW TEMBI, CTYICHTHI 3HAIIU, KaKue
BOIIPOCHI paHee M3YyYEHHOT0 MaTepuaia OyayT HMCIOJIb30BaHbI MPU MU3YUYEHUH HOBOTO. Jlekimu
JOJKHBI HOCUTH MPOoOIeMHbIN xapakTep. CTYASHTHI JOMKHBI MPUBIEKATHCS K MOCTAHOBKE MPO-
0J1eMbl, K IOMCKY IyTeH ee peleHusi, 000CHOBAaHUIO KaXKI0ro yTBepxaeHus. Vcnonb3yemble Me-
TOJIBI IOJDKHBI OPUEHTUPOBATH O0YUAIOIUXCS HA UX YCBOCHHE U IPUMEHEHHUE B OyAyIIeM.

B Hauane kaxmo# JIeKIuu He0O0X0AUMO YSICHUTH I1€J1b, KOTOPYIO JIEKTOP CTABUT TE€pe]] CO-
0ot u miepen cryaeHTaMu. Heo6XoauMo OpHEeHTHPOBATh CTYACHTOB Ha CpaBHEHHE TOTO, YTO OH
CJIBIIIUT HA JIEKIIUU C T€M, YTO UM OBUIO M3y4Y€HO paHee, YKJIaJbIBaTh HOBYIO MH(OpMAIUIO B
COOCTBEHHYIO, YK€ UMEIOIIYIOCS y Hero cuctemy 3HaHui. [lo xoay nexiuu mnenecoodpa3Ho mo/I-
'-ICpKI/IBaTI) HOBBIC IIOHATHUA, BBISICHATH UX CMBICII, paSBHCHﬂTB KaK OCHOBHBIC ITOJIOKCHUSA TUCITHU-
IJIMHBI HAXOAST MPAKTUYECKOE MPUMEHEHHE NPU PEIICHUH KOHKPETHBIX 33]1a4.

Baxxnast ponb 1omkHa OBITH OTBEICHA Ha JIEKIUHU JUCKYycCHU. C 3TOM 1EIbI0 B MPOIECCe
MOJTOTOBKU K JIEKIUU 11eJecoo0pa3Ho MpoayMaTh CUCTEMY BOMPOCOB, HA KOTOPBIE TOJIKHBI OT-
BCTUTH CTYJIeHTI)I, C ITOJTHBIM 06OCHOBaHI/IeM CBOUX YTBep}KJIeHI/If/'I.

B koHI1e NeKIuy BMECTe CO CTYICHTaMU 11eTIECO00pa3HO MOIBECTH €€ UTOTH U YOS aUThCs,
YTO MOCTaBJIEHHAS 11€7Th JOCTUTHYTA.

Kaxxnoe nmabopaTopHoe 3aHATHE 11e1eCO00pa3HO HAUMHATH C TIOBTOPEHHSI TEOPETHIECKOTO
MaTepuaia, KOTOpbIi Oy/IeT UCTIOb30BaH Ha HeM. J[J1s 3TOro oYeHb BaXKHO YE€TKO CHOPMYITHUPO-
BaTh 11€J1h 3aHSATUS U OCHOBHBIC 3HAHMS, YMEHUS U HABBIKH, KOTOPBIE CTYJEHT JOJKEH MpHoOpe-
CTHU B TCUCHUC 3aHATHUA.

Copep:xanue 3a/1aHus JOKHO OTPaKaTh MPOOJIEMHBIC U 3HAYMMbBIE BOTIPOCHI pacCMaTpHU-
BaeMou Tembl. Kaxxnast paboTta 10mKeH ObITh HampaBlieHa Ha OTPA0O0TKY OMIPEIeNIEHHBIX TEOPETH-
YECKHUX MOJOKEHUN U YMEHUH UX UCIIOJIb30BaHUS B MPOLECCE BBHIITOJIHEHUS! KOHKPETHBIX 3a/1aHHH,
Y TECHO B3aUMOCBSI3aHO C BOITPOCAMU, BEIHOCUMBIMH Ha 3aHsTHs. Pellienne 3aganuii JOJKHO MPOo-
HUCXOIUTH CTyI[CHTaMI/I CaMOCTOSTCIIBHO I10 KOHTpOJIeM HpCHO,Z[aBaTeJIH, BO BpeMSI BBIITOJTHCHU L
KOTOPOTO CTYICHT MOYKET 00paTUTHCA K MPEToAaBaTEI0 ¢ BOIPOCOM, TIOJYYUTh HA HETO OTBET.



9

CamocrosTenbHas paboTa CTyIEHTOB NPHU HW3YUYEHUH AUCUUILUIMHBI «TexHomoruu obpa-
00TKH MHPOPMALUUY OPraHU3YETCs C LeNbI0 (POPMUPOBAHMS KOMIIETCHLUH, TOHUMAEMBbIX Kak
CIIOCOOHOCTh MPUMEHSATH 3HAHUS, YMEHMSI U JIMYHOCTHBIE KAueCTBa JIJIs1 YCIIEUTHON AESITEIbHOCTU
B OIIpeJIeJIEHHON 00J1aCTH, B TOM YHCIIE:

— (opMUpOBaHHS YMEHUH 110 MIOMCKY M UCIOIB30BAHUIO PA3IUYHBIX HCTOUHUKOB HUH(OPMAIIHH;

— Ka4eCTBEHHOI'O OCBOCHHUS M CHCTEMATU3AIIUH MTOJyYCHHBIX TEOPETUUECKUX 3HAHUH, UX yIiIy0-
JICHWS U PaCIIUPEHMS 110 IPUMEHEHUIO Ha YPOBHE MEXIIPEIMETHBIX CBSI3EH;

— (opMUpPOBaHHS YMEHUS IPUMEHSTH TOJTYYCHHBIC 3HAHHS HA TPAKTHKE;

— Pa3BUTHA MO3HABATEJBHBIX CIIOCOOHOCTEH CTYICHTOB, (POPMHPOBAHHUS CAMOCTOSATEILHOCTH
MBILLUICHHUS;

— Ppa3BUTHA aKTHUBHOCTH, TBOPYECKON MHHUIMATHUBBI, CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

— (opmupoBaHus cIOCOOHOCTEN K CaMOPa3BUTHIO (CaMOIIO3HAHUIO, CAMOOIPEEIIEHUI0, CaMO-
00pa30BaHMIO, CAMOCOBEPLICHCTBOBAHUIO, CAMOPEATN3aI[MH, CAMOPETYJISLIUN );

— Pa3BUTHS HAYYHO-UCCIIEI0BATEIbCKUX HABBIKOB;

— Ppa3BUTHS HABBIKOB MEKJIMYHOCTHBIX OTHOLUECHUH.

Metoanyeckre peKOMEHIAIH M0 MPOBEACHUIO JIAOOPAaTOPHBIX padoT. JlabopaTtopHsIii
MPAKTUKYM, 3aTParuBaeT OCHOBHBIE Pa3/ieibl TUCHUIUIMHBI «ba3bl JaHHBIX U CUCTEMBI yIpaBlie-
HUsl 0a3aMu JaHHBIX», [TO3BOJISIET CTYAEHTaM IOJIYYUTh JIOCTATOYHO IOJIHOE IPEICTaBJICHUE O
CTpYKType 0a3 JaHHBIX, ClIoco0ax co3qaHus cXeMbl 0a3bl JaHHBIX, a TAKXKE MPUOOPECTH MPAKTU-
YECKHE HABBIKU Pa3pabOTKHU 3alpoCcOB, HEOOXOAUMBIE ISl PELICHUS PA3JIMYHBIX 3a]1a4 CO3/1aHus
Y UCTIOJIb30BaHUs 0a3 TaHHBIX.

JIaGopatopHbie pabOTHl HMEIOT Pa3IMYHBIA YPOBEHb CIOKHOCTU. Kaxkias mpeamonaraer
CaMOCTOSITENIbHYIO paboTy CTYAEHTOB IO OCBOCHMIO JIEKIMH. TeKyIuii KOHTPOJIb 3HAaHUI OCy-
IIECTBJISIETCS IIyTEM OIIPOCa CTYJIEHTOB I1OCIIE BBIIIOTHEHUS paOOTHI.

TpeboBanus k oT4eTaM MO JAOOPATOPHBIM paboTaM
1. Otuer opopmitsieTcs: B SIEKTPOHHOM BHJE B 0HOM u3 Gopmaros *.doc, *.docx, *.pdf,
2. TuTynpHBIN JTUCT JOJHKECH COJIepKaTh HazBaHue padoTel, @.M.0. cTyaeHTa, HOMEp BapuaHTa.
3. OT4er o0 BBINOJIHEHUH 3aJaHUH 0POPMIISETCS B COOTBETCTBUH € 00pa3liaMu.

CamocrodrenbHas paboTa CTYJACHTOB ITPU U3YYEHUH AUCHUIUINHBI «BbIuuciInTenpHas Ma-
TE€MaTHKa» OPraHU3yeTcs C 1e1bi0 (OPMUPOBAHUS OOIIEKYIbTYPHBIX U MPO(PECCHOHAIBHBIX KOM-
NETEeHLUH, TOHUMAaEMbIX KaK CIIOCOOHOCTh MPUMEHSTh 3HaHUS, YMEHUS U JTMYHOCTHBIE KauecTBa
JUISl YCTIEILIHOM JIeTENbHOCTH B OIPE/IeIeHHON 001acTH, B TOM YHCIIE:

— (opMUpOBaHMS YMEHUH 110 MOMCKY M UCIOJIB30BAHUIO PA3IMYHBIX UICTOYHUKOB HH(OpMAINH;

— Ka4yeCTBEHHOI'0 OCBOCHHUS U CHUCTEMAaTU3aIlUH MTOJyYEeHHbIX TEOPETHUYECKUX 3HAHUH, UX yIi1y0-
JICHUS U pacIIMPEeHHs 110 MPUMEHEHHUIO Ha YPOBHE MEXIPEAMETHBIX CBS3€il;

— (opMUpPOBaHMS YMEHUS IPUMEHSTH MOJTYUEHHBIE 3HAHUSI HA MPAKTHKE;

— Pa3BUTHA MO3HABATEIbHBIX CIIOCOOHOCTEW CTYIEHTOB, (POPMHUPOBAHUS CAMOCTOSATEIBHOCTU
MBIILLUIEHHUS;

— pa3BUTHUSA aKTUBHOCTH, TBOPUYECKON WHHUIIMATHUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

— (opMuUpOBaHMS CIOCOOHOCTEH K CaMOpPa3BUTHIO (CaMOIIO3HAHHIO, CAaMOOIIPEIEIEHUI0, CaMo-
00pa30BaHUI0, CAMOCOBEPIIEHCTBOBAHUIO, CAMOPEAIN3ALIUHU, CAMOPETYJIISIINH);

— Pa3BUTHS HAYYHO-KUCCIIEI0BATEIbCKIX HABBIKOB;

— Ppa3BUTHA HaBBIKOB MEXJIMYHOCTHBIX OTHOLIEHUH.

B xone n3ydyeHust IUCUUIUIMHBI «BbIYMCINTENbHAS MaTeMaTUKa» MPEUIaracTcsl BhIIIOJ-
HUTh Pa3INYHbIE BUBI CAMOCTOSTEIHHON pabOThI:

— BBINOJIHEHUE WHANBUIYAIbHBIX 33JJaHUN HA Ta00PaTOPHBIX 3aHATHAX;
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MMOATOTOBKA K ayJUTOPHBIM 3aHATUAM U BBIIIOJIHCHUC SaI[aHI/Iﬁ PAa3HOTO TUIIA U YPOBHA CJIOK-
HOCTH, IIOAIOTOBKA K HpO6HeMHbIM JICKOUAM, TUCKYCCUMOHHBIM BOIIPOCAaM, KOJUIOKBHUYMaM;
U3y4EHHE OT/ICIIbHBIX TeM (BOIIPOCOB) AUCIUILUIMHBI B COOTBETCTBHH C y4eOHO-TEMAaTHYECKHM
IUTAHOM, COCTaBJICHHE KOHCIIEKTOB;

COCTaBJICHUE JIOTHUECKUX U CTPYKTYPHBIX CXEM;

pellIeHHEe 3aj1ay; BBIMOJHEHHE CAMOCTOSTEIBHBIX Pa0OT, BBHIIOJHCHUE JTOMAIIHHUX 3a/IaHUM,
MIOJITOTOBKA OTBETOB HA BOIIPOCHI JUIsSi CAMOKOHTPOJIS, COCTABIICHHE OTYETOB K JIA0OPATOPHBIM
pabotam;

BBINOJIHEHNE MUHH-UCCIICIOBAHUIA,

WH/IMBUyalIbHbIC KOHCYJIbTAIIMH, UHINBUIYyalIbHBIC COOCCEI0BaHUS;

MOJITOTOBKA KO BCEM BHJAaM KOHTPOJIBHBIX HCIIBITAHUH, B TOM YHCJIE K TEKYIIEMY KOHTPOJIIO
yCIIEBaeMOCTH (B TCUCHHE CEMECTPa), IIPOMEKYTOUHOH aTTeCTaIiH (110 OKOHUYAHUH CEMECTPa).

Y4eOHO-MeTOANYECKOE O0ecTedyeHHe CAMOCTOSITeIbHOI padoThl
CTYJA€HTOB MO IMCUMUILINHE

KoauuecTtBo
®opMbl/BHABI 4acoB, B
HaumMeHoBaHue .
Ne as1ea (Tembi) CaAMOCTOATEILHOM COOTBETCTBHH C
P padoTbI yuyeOHO-TeMaTH-

YECCKHUM IIAHOM

[IpopaboTka TeopeTHIECKOro
MaTepHaia 1Mo KOHCIEKTaM JIeK-
uuit u matepuanam C20
BI'TIY. 6
[ToaroroBka K MpakTHYECKOMY
3aHATHIO U JIa0OpaTOPHOH pa-
bore

TeopeTnyeckre OCHOBBI YMCIIEHHBIX
1. | METOOB: NOTPEIIHOCTH BhIUUCIIC-
HUM; yCTOUYUBOCTD U CIIOKHOCTh
anropurTMma.

ITpopaboTka  TEOPETHYECKOTO
MaTepuaa o KOHCICKTaM JIeK-
uuit u marepuanam CO0 BI'TIY. 6
IToaroToBka K MPaKTHUECKOMY
3aHATUIO WM JIADOpaTOpPHOHN pa-
oote

Oco0EHHOCTH MaTeMaTHYECKUX BbI-
qHCJ’IeHHﬁ, PCAIN3YEMBIX Ha KOMIIb-
10Tepe.

ITpopaboTka TeOpeTHIECKOro
MaTepHaa Mo KOHCIEKTaM JIeK-
it u Matepuaigam CO0
BITLY. 12
[MonroroBka K MPakTHYECKOMY
3aHATHIO W JabopaTopHOU pa-
bore.

3. | Pemenne cucteMbl TMHEUHBIX ypaB-
HEHUI: NIPSAMbIE METO/IBI.

IIpopaboTka  TEOPETUUECKOTO
MaTepHaja 1Mo KOHCIEKTaM JIeK-
uuit u marepuanam COO BITTY. 8
IToaroroBka OTYETOB O BBINOJ-
HEHMU JIAOOPATOPHBIX paboT

4. | PemeHue cucTemMsl IMHEWHBIX ypaB-
HEHUI: UTepallMOHHbBIE METO/BI.

Coznanvie M OTHajKa XpaHH-

5. . MBIX IIPOIIE, n HKIIAIH.
Pemenue HeMMHENHOTO ypaBHEHUS. Poueayp (bynKu 8
IToaroroBka OTYETOB O BBIIOJI-

HEHMU JIAOOPATOPHBIX padboT

ITpopaboTKa  TEOPETUUECKOTO
MaTepuaia 1mo KOHCIEeKTaM JIeK- 4
uuit u matepuanam CO0 BI'TIY.

6. | Pemenune cucteMbl HETUHENHBIX
YPaBHEHHUHU.
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[TonroTroBKka OTY4ETOB O BHIMOJ-
HEHUH J1a00paTOPHBIX paboT
[IpopaboTka TeOpETHIECKOTO
MaTepuana 1o KOHCIEKTaM JIeK-
it 1 MaTepuanam CO0 8
BI'TIY. IToaroroBka OT4ETOB O
BBITIOJTHCHUH JTA0OPaTOPHBIX
pabort

[IpopaboTka TeopeTHIecKoro
MaTepuana 1o KOHCIEKTaM JIeK-
uuit u Matepuaizam CO0 6
BI'TIY. IToaroroBka OT4ETOB O
BBITIOJTHEHNH JTA00OPaTOPHBIX
paboT

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

UTOro 64

Mertoap! npuOIKeHus )yHKITHA

YucneHHOe HHTETPUPOBAHUE.

UucneHHbie METOABI PEIICHUS 3a-
nmaun Ko g1 0OBIKHOBEHHBIX
muddepeHIMATBHBIX YPABHCHHUH.

5 IPAKTUKYM 110 JUCHUIIJIMHE

Marepuansl npaktukyma pacnonoxkensl B COO  BITIY, pexum pocryna:
http://moodle.bgpu.ru/

ILnan NMPOBECACHUA IPAKTHYCCKUX 3aHATHII 0 AUCHHUILIUHE

[Tpaktuueckoe 3anstue Ne 1. Merpuka. Hopma. Onepatop.
[TpakTueckoe 3ansaTue Ne 2. OCHOBBI TEOPUH MOIPEUIHOCTEN.
[TpakTrueckoe 3ausaTue Ne 3. [lorpemHocTy MalIMHHONW apU(PMETHKH.
[TpakTueckoe 3anstue Ne 4-5. [Ipssmbie meroas! pemienust CJIAY.
[TpakTrueckoe 3ansTue Ne6. repanronnsie MeTo bl pemenus CJIAY.
[TpakTrueckoe 3ansaTue Ne 7. MeToapl pelieHUsI HEIMHENHBIX YPaBHEHUM
[TpakTueckoe 3austue Ne 8. Pemenue 3aaau.

[Tpaktuyeckoe 3anstue Ne 9. [Ipubnmkenue QyHKIui.

[Tpaktueckoe 3ansatue Ne 10. Yucnennoe pemenue 3agaun Komm.

Hroro: 20 yacos
OO0pa3ubl 3a1aHui IPAKTHKYMA
Metpuka. Hopma. Oneparop

1. Chopmynupyiite onpeneiaeHusi METPUKU U HOPMBI.

2. TlpopeMoHCTpUpYHTE T€OMETPUUYECKUN CMBICIT aKCHOM METPHKH, B35IB MHO)KECTBO TOUYEK
JIEKApTOBON KOOPIUHATHOW TUIOCKOCTH, 8 B KAYECTBE PACCTOSIHUS MEXY ABYMSI TOUKAMH
— JUTMHY OTpe3Ka, KOHIIaMU KOTOPOTO SIBIISIIOTCS 3TH TOUKH.

3. Haiiaure MmHOKecTBa yncen X €R, yaoBaeTBopsomux yeiaosusaM: a) p (2, x)=0.5; 6)
p (2, X)<0.5; B) p (2, x)>0.5. M300pa3ute 3TH MHOXKECTBA HA YHUCIIOBOU TIPSIMOIA.

4. CdopmynupyiiTe onpeiesaeHne HOpMbI BEKTOPA U 3alHUIINTE (OPMYJIBI 151 HAXOXKICHUS
HOPMBI.


http://moodle.bgpu.ru/

10.

11.

12.

N A

10.

11.

12.

13.

12

BrrsicHUTE reOMETpUYECKUI CMBICII PACCTOSIHUM, ONPEACIICHHBIX IS IPOCTPAHCTBA JBY-

MEPHBIX YHCIOBBIX BEKTOPOB R2. Jlyist 3TOr0 paccMOTpPUTE BEKTOPHI a = (x1, Y1), b = (X2,
y2), KOTOPbIM Ha KOOPJIAWHATHOMH M10cKocTH XOy COOTBETCTBYIOT TOUKU A(X], Y1) U
B(x2, y2).

BBI‘-II/ICJII/ITB HOprI BGKTOpOB

a) [lallL, a=(-3,0,4,-5)  b) [lall2, a=(2, 6,0) ) [laljoo, a=(-13 , 7, -4, 8).

n
JIJist pa3iudHbIX METPUYECKUX MPOCTPAHCTB HA MHOXKECTBE R'', N-MEPHBIX YHCIOBBIX
BEKTOPOB, NOCTPOiTE GUTYPHI (N=2) U MOBEPXHOCTH (N=3), OnpeaesieMble ypaBHEHUEM
[IX[[=1.
BrlIsicHUTE reOMETPUIECKII CMBICI PACCTOSTHUS pl(f, ), py(f, g) st B11EMEHTOB 1IPO-
crpancta C .
P [a.b]

Haiinure aHanutudecku u reomerpudecku paccrosiue pr(f, g) Mexay 3a1aHHBIME Ha

otpeske [0; 1] pynkuusamu f(x)=2-2x u g(x)=x3.

CdopmynupyiiTe onpeaeieHrne HOpMbl MATPHIIBI M 3aIUIINATE (POPMYIIBI JTsI HAXOKIC-
HUSI HOPMBI.

Ha MHOXecTBe KBaApaTHBIX MATPUL| pa3mepa 3x3 MoCYUTaliTe PacCTOSIHUA P, Pa, PPALL

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

HOFpeIlIHOCTI/I BCIICCTBCHHbBIX YHCEJI

Jatite onpeneneHne abCOTOTHON MOTPEITHOCTH MPUOJIMKEHHOTO 3HAUYCHUSI BEIIECTBEH-
HOH BEJIUYMHBI.

JaiiTe onpeneneHrne OTHOCUTEILHOM MOTPEIIHOCTH MPUOIMKEHHOTO 3HAaUEHUsI Bellle-
CTBEHHOM BEJTMYUHBI.

Onpenenuts aOCOTIOTHYIO MOTPEUTHOCTh NpubmmkeHHoro yucia a=0.896, ecnu oTHOCH-
TesIbHas norpemHocts 6a=10%.

Kakue mudpsl B 3arucH BEIIECTBEHHOTO YHCIIa HAa3bIBAIOT 3HAYALTUMHU?

Kaxkue miudps! B 3amucu BemeCTBEHHOTO YKciia Ha3bIBalOT BEpHBIMU? COMHUTEIBHBIMU?
Ckosnbko BepHbIX IMpp B uucne x=12.396, ecaun Ax=0.03?

Ckonpko 3Havanmx mudp OyayT BepHbIME B uncie a=2.7182 npu 6a=1%7?

KakoBa 3aBUCUMOCTb MEX]ly OTHOCUTEIHHON NOTPEUTHOCTHIO U KOJIMUECTBOM BEPHBIX
3HaYaIuX UQp OpudbImKeHHOro ynucia’?

ChopmynupyiiTe TpaBUIO OKPYTICHUS BEIIECTBEHHBIX YHCEIL.

Oxpyrnute comuutensuble dprr a=0.98351+0.0052 u 3anuimunTe HOBOE MPUOIMKEH-
HOE€ 3HaU€HUE BEIIECTBEHHOM BEIMYMHBI a.

Onpenenure, B KAKOM CITydae Ka4€CTBO BBIYUCICHUN BBIIIE =79 ~0.684; b=1/52 ~7.21,

€CITU TIPUOMKEHUS 3alMCaHbl BEPHBIMU B Y3KOM CMBICIIE IIH(pamMH.

Kak onpeessiroTcst MOrpeniHOCTH PEe3yIbTaTOB apr(pMETHUECKUX OTepaiuii Ha 1 IpH-
OJIMYKEHHBIMHU YHCIIaAMU?

3amaHbl JBa BEIIECTBEHHBIX YHMCIIA U UX a0CONIOTHBIC MOTPEITHOCTH: X=2.5378,
Ax=0.0001; y=2.536, Ay=0.001. Haiinure abCcONMIOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTH
CYMMBI ¥ pa3HOCTH 3TUX 4rced. CpaBHHTE.
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14. 3amaHbl 1Ba BEUIECTBEHHBIX YMCIIA U UX a0COTIOTHBIC IOTPEIHOCTH: X=2.5378,
Ax=0.0001; y=0.006, Ay=0.001. Haitnure aGCOIIOTHBIC © OTHOCUTEIIBHBIC TTOTPEITHOCTH
MIPOM3BENICHHUS U YaCTHOTO ATUX yncesl. CpaBHUTE.

Oco0eHHOCTH KOMIILIOTEPHOH AapH(METHKHU

1. dopmatsl npeAcTaBICHUS B IAMATH KOMIIBIOTEPA LIEJIBIX YUCE].

2. Yro 03HAuYACT YTBEPXKACHHE O TOM, UTO LIEJIbIC YHCIa B KOMIBIOTEPHOU apu(pMeTHKe

UMEIOT a0CONIIOTHYIO PAaBHOMEPHYIO IUIOTHOCTh paclpe/ieieHusl 1 OTHOCUTEIbHYIO He-

PaBHOMEPHYIO INIOTHOCTh PaclpeieieHUs?

OCHOBHOM IIPUHLIMII ITPEJICTABICHNS BEIECTBEHHBIX YHCEN B IAMATH KOMIIBIOTEPA.

Cranpapt IEEE-754 nis npencraBieHMs BEIIECTBEHHBIX YHCE HAa IPUMEPE YHCEN OAU-

HapHOH TOYHOCTH.

5. UYro o3HauUaeT yTBEpXKJIECHHE O TOM, YTO BEIIECTBEHHBIC YMCIIa B KOMITBIOTEPHOH apudme-
THUKE UMEIOT a0COJIIOTHYIO HEPAaBHOMEPHYIO INIOTHOCTh PACHPEENICHHSI U OTHOCUTEIb-
HYIO pPaBHOMEPHYIO TUIOTHOCTh PaCIpeieaeHUs?

6. OCHOBHBIE YHCIIOBBIE XaPAKTEPUCTUKH CUCTEMBbI BEILIECTBEHHBIX YMCET KOHEUHOM pa3-

PAIHOCTH.

N300pa3uTh YMCIOBYIO OCh JUISl BELIECTBEHHBIX YMCE OJAMHAPHON TOUHOCTH.

8. AunreOpamueckue CBOMCTBA CHCTEMBI YUCENI KOHEYHON TOYHOCTH. J[JIs1 HEBBITOJIHSIO-
LIUXCSI CBOMCTB IIPUBECTH IIPUMEDPBI.

9. BrimonHeHue apuMEeTHIECKUX ONepaIiii HajI YUCIaMu ¢ IiaBaroiei 3amsroil. [Ipoxe-
MOHCTPHUPOBATh Ha IPUMEPAX.

How

~

YuciaeHHbIe METObI peuicHUuA 3a1a9 JUHeHOH aﬂreﬁpm. HpﬂMbIe METOAbI

HazoBuTe 0cHOBHBIE 3a/1a4M JTUHEHHON anreOpsl, pelaeMble YUCIEHHBIMA METOIaMU.

Yro Takoe npsiMple U UTEPALIMOHHBIE METO/BI.

Chopmynupyiite anroputm metoja ['aycca u 3amummmre GopMyIibl A MpeoOpa3oBaHus dJie-
MEHTOB MATpHIIBl HA K-OM IlIare npsMoro xonaa merona. Kakosa tpynoemkocts merona?

C xakoil 1enplo NpUMEHSI0T MOAU(UKaALMI0 MeToa ['aycca — cxeMy YacTUYHOIO BbIOOpA.
Crpareruun BpIOOpa BeyLIETo 3JieMeHTa B Metoie ['aycca.

[Ipumenenue metona ['aycca /i penieHus Apyrux 3a7ad BHIYUCIUTEIbHON anreopsl.

Yro takoe LU - paznoxxenue MaTpuiisi?

JI71st KakuX CHCTEM YpPaBHEHMM MPUMEHSIOT MeToJ1 XoJenkoro. ChopMymupynTe 3TOT ajiro-
PHUTM.

Mertoa NpOroHKH € TPEXAUAarOHAIbHOM MaTPHIIECH: ONMCAHUE METO/A, YCIIOBHSI €r0 PUMEHH-
MOCTH U €0 JOCTOUHCTBA. Tpy10E€MKOCTh METO/1a TPOTOHKH.

JlaiiTe ompenenenre ynciaa 0O0YCIOBICHHOCTH MaTpuilbl. UTO Takoe TUIOXO O0yCIIOBIEHHAs
CHUCTEMAa ypaBHEHU?

ChopmynupyiiTe CBOMCTBA YKCIIa 00YCIOBICHHOCTH.

JlaiiTe OIIEHKY MOTPELIHOCTH PELICHUs CUCTEMbI JIMHEHHBIX anre0pandyeckux ypaBHEHUH 1O
MOTPEIIHOCTSIM BXOAHBIX JaHHBIX.

OneHnTe KOJTMYECTBO BEPHBIX 3HAYALIUX LIU(P B PEIIEHUN CUCTEMbI TMHEHHBIX anredpanye-

CKHX ypaBHEHUH, €CJIM MaTPUIIA CHCTEMBl  3aJjJaHa TOYHO, 3JIEMEHTHI BEKTOPA IIPABbIX YacTe!
3a1aHEI C TPeMs BepHBIMH 3HauammmMu rudpamu, a cond(A)=103,

IMpakTnyeckune 3a1aHusA

Pemmnts CJIAY Ax=b metonom ["aycca ¢ BHIOOPOM TIIaBHOTO AJIEMEHTA O CTOJIOLY.
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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
Pemmts CJIAY Ax=b meromom LU-pa3noxkenus.
3 4 -9 5 -14
-15 -12 50 -16/, 44
A= b=
-27 -36 73 8 142
9 12 -10 -16 - 76
Pemmte CJIAY AXx=b meTromzom Xoierkoro.
81 -45 45 531
A=|-45 50 -15|, b=|-460
45 -15 38 193
Pemmte cucteMy METOIOM MPOTOHKH.
2% + X, =-5
X, +10x, —5X, =-18

X, —5Xy +2X, = —40
X +4X, =27

YmncsieHHbIE MeTOAbI PellIeHUs 32124 JIMHEHHOI ajareopbl.
HNrepanuonnnie metoabl pemennsi CJIAY

Yro Takoe nrepannoHHsie MeToas! pemenus CJIAY.

Mertoa mpocToit uTepanuu JUisi peieHrs CUCTEM JIMHEHHBIX anreOpandecKux ypaBHEHUM.
Merton SIkoOu 11 peleHns: CUCTEeM JIMHEHHBIX anreOpandyeckux ypaBHEHHM.
Cx01MMOCTh METO/1a TPOCTON UTEPALIUH.

OneHkKH NOrpelHOCTH, KPUTEPUH OKOHYaHWS UTEPALU.

Merton 3eliens 1uisl pelieHns CUCTEM JIMHEHHBIX anreOpanueckux ypaBHEHH.
CxonuMocTs MeToza 3eniens.

OrneHkKy NOrpenHoCTH, KpUTEpU OKOHYaHUS UTepaluil B Metose 3eiiens.

Meron penakcauuu. Beibop nmapamerpa penakcanuu.

CoNoOAEWNE

HpaKTuquKue 3aJlaHusA

1. Pemuts cucremy meronom Sko6u ¢ Tounoctbio 0.001.
10X + X, — %3 =11
X, +10X%, — %3 =10
=% + X, +10%; =10

2. CpenaTth 4 wrepauu 1Mo MeTOay 3eiens, mpeaBapuTeIbHO Mpeodpa3oBaB CHCTEMBI K
BUJY, YIOOHOMY JUIsl UTepaluu. B kauecTBe Ha4aabHOTO MPUOIMKEHHS B3ATh HYIEBOI
BekTOp. M300pa3uth rpaduvecky moBeieHHe HTEpaMOHHOTO mporiecca. [Ipoananmsupo-
BaTh NOJyYEHHBIC PE3YABTATHI C TOYKH 3PEHHS CXOUMOCTH (PacXOUMOCTH) METOAA.

X —2X%,=1" |2% —X,=1" 2% +0.5%, =1

3. IIpeobpa3oBath cucteMy K BUIY, YIOOHOMY JJISl HTE€pALIUU:
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3% +2x%, -1.1%; =0
X — Xy +7.3%; =0

[IpoBepHTH BHIMOTHEHNE JOCTATOYHOTO YCIOBHUS CXOIUMOCTH.
YucienHbie MeToAbl pemenns 3agayu Komm

[TocranoBka 3anaun Komru. Teopema cymiecTBOBaHMs U €JUHCTBEHHOCTH.
['eomeTpuueckast HHTEPIIPETAIMS TOCTAHOBKH 3a/1a4H.

PacueTtnbie popmynbl MeToga Diepa.

['eomeTpuueckast HHTEpIpETAIHsI MeToa Diiepa.

Pacuetnbie popmyisl MOAUPUIIMPOBAHHOTO MeTO1a Diiepa.
['eomeTpuueckast HHTEpIIpETAIs MOAU(DUITMPOBAHHOTO MeTO1a Difiepa.
Pacuetnsie popmynsl MeTona Diinepa-Komm.

['eomerpuyeckas unreprperanus Mmeroaa Jitnepa-Koru.

N wNE

HpaKTuquKne 3aJJaHus

1. Tlpumenss meron Ditnepa, HallTH IPUOIMKEHHOE pelieHue 3aaaun Koy B Tpex mocie-
noBatenbHbix Toukax: X =0.2,X,=0.4,X,=0.6 wu cpaBHHTH C TOYHBIM peUICHHEM

y'=y-x
y(0)=15
2. Jns 3apaun Komwm BRIMOTHATE OAMH mmar ;b 0.2 mo Mmetoxy Dittepa-Korm 1 oieHuTh
MOTPELIHOCTh HAMIEHHOIO 3HAYEHMS 110 IIPAaBUIly JIBOMHOIO IepecyeTa.

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

3. Pemmre muddepennuansaoe ypaBHEeHHE y’ =X’ - Y Ha orpeske [1,1.3] ¢ marom h=0.1

y=05e*+x+1

npu HavanbHOM ycaoBuu Y(1)=0 moauduumpoBaHHsIM MeTO10M Difiepa.

IInan npoBeneHus 1a00paTOPHBIX 3aHATHI MO TUCHUIINHE

JlaGoparopHas padota Ne 1. KoppekTHOCTh 1 00yCIOBICHHOCTh YMCIEHHOTO METO/IA.
JlaGopaTtopHnast pabota Ne 2. [TorpenrHocTH KOMIBIOTEPHON apru(METHUKH.

JlaGopatopHas pabota Ne 3. Anrebpa mMaTpHil.

JlaGopatopras pabota Ne 4. Meron ['aycca pemieHust cuicteM JTHHEHHBIX alreOpandecKux ypaBHE-
HHI ¢ BBIOOPOM IJIaBHOTO 3JIEMEHTA.

Jlabopatopras padota Ne 5. Bekrop Hesi3ku. UTepanmonHoe yrounenue pemreHus. Yucmo o0ycioB-
JICHHOCTH MaTPHIIBIL.

Jlaboparopnas pabota Ne 6. IIpsiMble MEeTOIbI pellIEHUs] CUCTEM JTMHEHHBIX allreOpandyeckux ypaB-
HEHMIA.

JlaGopaTtopnast pabora Ne 7. UtepaninoHHbIE METOIbI PEIICHUSI CUCTEM JIMHEHHBIX anreOpande-
CKHMX YpaBHCHUH.

JlaGopaTtopnast pabota Ne 8. Meros penakcary pelieHus] CUCTEM JTMHEHHBIX alreOpandecKux
YpaBHEHUM.

JlaGopaTtopHnast pabota Ne 9. Meroas! penieHns] HETMHEHHBIX YPaBHCHUM.
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JlaGopatopHnas pabora Ne 10. MHTepnionupoBanue QpyHKIHi.

JlaGopaTtopnas padota Ne 11. [Ipubnmkenne GyHKIMA METOIOM CPEAHEKBAIPATUIHBIX ITPUOITH-
JKEHUM.

JlaGopaTtopHnas pabota Ne 12. UncneHHOE HHTETPUPOBAHHE.

JlabopaTtopunast padota Ne 13. YUucnennoe pemenue 3anauu Komm.

JlaGopaTtophnast pabota Ne 14. 3aueTHoe 3aHATHE

Utoro: 28 yacos.
Oo0pa3ubl 3a1aHuil J1a00PATOPHOT0 MPAKTHKYMA

KoppexkTHOCTb U 00yCJI0BJIEHHOCTH YHCJIEHHOT0 METO1a

1. Psn Teitopa mis GyHKIIAN X
2 3

eX:1+X+E+§+...

CXOIUTCS JUTsSl BCEX 3HAUCHUH aprymMeHTa X. Hroke nmpuBeieH allrOpUTM BEIYHCIICHUS PUOTHKCH-
HOTO 3HAYEHUSI CyMMBI 3TOr0 psiia. CyMMUPOBAHUE 3aKaHYMBAETCS MPU OTCYTCTBUU W3MEHEHUN
B 3HAYECHUH YACTUYHON CyMMBI psJIa.

BxoaHble naHHbIE: 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
BI)IXOI[HBIG JaHHbIEC: S — HpI/I6J'II/I)KeHHO€ 3Ha4Y€HUE BEJIINYUHBI €

Pe3ynbraThl BBIYMCICHNN 110 JAHHOMY QITOPUTMY JUISl BEHIECTBEHHBIX YUCET OOUHAPHOU MOYHO-
cmu JUTSL pa3IMYHbIX 3HAYCHUH X MpeCcTaBbTe B BUJE TaONIUIbl. BoluncieHHble 3HaU€HUs CpaB-

HUTH C eX, BBIYUCJIICHHBIM C IIOMOIIIBIO BCTpOGHHOfI q)yHKI_[I/II/I, TaK¥XE OMPEACIINTbG OTHOCUTCIIbHYIO
MOrpCIIHOCTb.

X X
X e” (asropuT™) e”(BcTpoeHHas) OTHOCHTEJIbHASI OTPEIIHOCTh
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2. Ilpooemoncmpupyiime HapacTaHHE MOTPEITHOCTH M TOTEPIO BEPHBIX IU(P B aJTOPUTME BBI-

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

o X o
MouunupyiTe aaropuTM BEIYUCICHUS € C LEeNbI0 YBETUYEHHUS €T0 YCTOMUYUBOCTH.

[Tyctb pn — mepuMeTp MPaBHIBLHOTO MHOTOYIOJIEHUKA, BIIMICAHHOTO B OKPYXXHOCTH €IUHHY-
HOTO HaMeTpa, ¢ 2N croponamit. [pu N=2, p=22. PexyppenTHas GOpMyI1a BEIYHCICHAS Pret
yepes Pn:

AN
Pre1=2 - 2

Boruncnute 3HaueHus pn i N=3,4, ..., 60. KakoBa npu 3TOM NOrpemHOCTb BBIYUCICHUS
yucia n? [lonbitaliTech 00BACHUTD pe3ynbTaThl. IIpeanoxkuTe noaxo K yayqleHHIO PeKyp-
PEHTHO (hOPMYJIIBI ¥ TTOTYYEHUIO YCTOHYUBOTO PACUETHOTO METO/IA.

IHorpemHoCTH KOMNIBIOTEPHON apUPMETHKH

n
1. Boraucauts ), 0.1, HCTIOB3yst KOMIIBIOTEPHYIO apU(PMETHKY OJMHAPHON TOYHOCTH, CPaB-
i=1
HUTh PE3YNbTAT C TOYHBIM OTBETOM U ONPEEIIUTh OTHOCUTENBHYIO OTPELIHOCTh Pe3yiIbTaTa
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. Borumcaute ), 0.125, ucnons3ys KOMIBIOTEPHYIO apu(METUKY OJMHAPHOW TOYHOCTH MPH
i=1
n=80, onpenenuB TakkKe OTHOCUTENbHYIO MOTPEIIHOCTh pe3ynbTata. OOBsICHUTE pe3yibTar.
[TorrpoOyiiTe yBenmuunth Bepxauid npeaen cymmsr: n=800, 8 000, 80 000, 800 000, 8 000 000,
80 000 000, 800 000 000.
1 11 1

3. Boruucnure Beipaxkenue 1 —5+3— - [y UCTBIpbMA cnocobamu: 1) cymmupys nocienoBa-
TEJIFHO CJIEBa HAIPaBo; 2) ClieBa HAIPaBO BCE MOJIOKUTEIbHBIE M BCE OTPUIATEIbHBIC, 3aTEM
BBIYUTAHUE; 3) MMOCIEI0BATEIbHO ClIpaBa HaleBo; 4) ClIpaBa HaJIEBO BCE MOJIOKUTEIbHBIE U
BCE OTpHIIATENNbHEIE, 3aTeM BeIunTaHue. OOBSICHUTE Pa3HUILY B TIOIYYEHHBIX Pe3yiIbTaTax JJjIs
JOCTAaTOYHO OOJBIINX N U ONPEAETUTE KaKOe U3 MOTYYEeHHBIX 3HaUeHUI HanboJiee TOYHO MpHU-
ONKaeT HCTUHHOE 3HaUeHHE KOHEYHOTO PsJia.

Auredpa MaTpuix
Peann3oBarh alnropuTMbl MAaTPUYHBIX OMEPALUN:

1. moamporpamMmy TpaHCIOHMPOBAHUS MATPULIbI
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BxoHble naHHbBIE: 1B IEIBIX Yyucia N 1 M (N — KOJIMYECTBO CTPOK, M — KOJHMYECTBO
CTOJIOITOB), MATPHUIIA PA3MEPHOCTH N X M
BrIxoHbIe JaHHBIE: TPAHCTIOHUPOBAHHAS MATPHIIA PA3MEPHOCTH M X N

2. TOIIpPOTpaMMy YMHOXKECHHUSI MAaTPHIIBI HAa YHACIIO

Bxo/Hble TaHHBIC: YHCIIO-MHOKHUTEIb, 1Ba IEJIbIX Ykciaa N 1 M (N — KOJUYECTBO CTPOK, M
— KOJIMYECTBO CTOJOIIOB), MAaTPHUIAa pa3MEPHOCTH N X M

BrixonHble JaHHBIC: MaTpUIIA — PE3YJIbTAT YMHOKEHUS UACIA-MHOXKHUTEIIS Ha UCXOIHYIO
MaTpHUILy

3. noamnporpamMmy CJIOKCEHUA MATPUILL

BxopHble 1aHHbBIC: [Ba HEIbIX YKCiIa N ¥ M (N — KOJIXYECTBO CTPOK, M — KOJMYECTBO
CTOJNOIOB), MaTpuIia | pasMepHOCTH N X M, MaTpuiia 2 pa3MepHOCTH N X M
BrixonHble JaHHBIC: MaTpUIIa — PE3YJIbTAT CIOKEHUS MATPHIL

4. moanporpaMMmy BBIYMTAHUS MaTpPHUIL

BxoHble 1aHHbBIC: 1Ba IEIBIX yucia N 1 M (N — KOJIMYECTBO CTPOK, M — KOJHMYECTBO
CTOJIONOB), MaTpulia_1 pasMepHOCTH N X M, MaTpulia_2 pa3MepHOCTH N X M
BrixonHble JaHHBIC: MaTpUIIA — PE3yJAbTAT BEIYUTAHUS MATPHIL

5. moamporpammy yMHOXEHHSI MaTpPHUI]

Bxoanbie nanHbie: TpH HENBIX Yyuciaa N, M 1 (N — KOJIMYECTBO CTPOK MaTtpuiibl_1, m — ko-
JIMYECTBO CTOJIOIOB MATPHIIBI | M KOJTMYECTBO CTPOK MATPHUIIBL_2, K — KOJTMYECTBO CTOJIO-
I[OB MaTpuIlsl_2), MaTpuiia_ | pa3mMepHOCTH N X M, MaTpuiia_2 pa3sMepHOCTH M x K
BbIxoiHbIe JaHHBIC: MATPHUIA PA3MEPHOCTH N X K — pe3ysibTaT YMHOKEHHUS MaTPHII

6. moamporpammbl BeraucieHust HOPM (||'[|z, ||*]les ||"||-) MaTpuitbn

BxopHbIe 1aHHBIC: JBa HETbIX YKciia N 1 M (N — KOJIMYECTBO CTPOK, M — KOJTMYECTBO
CTOJIOIIOB), MAaTPULIA PA3MEPHOCTH N X M
BbIxo/iHbIE JaHHBIE: COOTBETCTBYIOIIAsE HOPMA MAaTPHIIBI

IIpsimble MeTOBI pellIeHUs] CUCTEM
JIMHEHHBIX ajiredpan4ecKux ypaBHeHUMH

[TpoBecTH BHIYMCIUTENBHBIN 3KCTIEPUMEHT ¢ MaTpHiel A u3 nadopatopHoit paboTsl NeS. [Tpu-
HUMas MTOJYyYEHHOE PElIEeHNe X 3a TOYHOE, BBIYMCIUTH BEKTOP

d, ‘ 3
d=| |, 20e d,="——=,i=1,..,n orHocurenbHEIX morpemnocreii pemenuii XV cn-

CTEM C BO3MYILICHHOM MPaBOil 4aCThIO AxO= p0 j=1,.. n, roe KOMIOHEHTHI BEKTOPOB b®) Bpi-
YUCIISIOTCA 110 (hopMysiam:
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) b, +A, k=i
bk = L A— IIPOM3BOJIbHAs BEJIMYMHA IIOIPCITHOCTH.
i

b , k #

Omnpenenuth KOMIOHEHTY bm BekTopa b, KOTOpast okaspiBaeT HaubOJbIIEE BAMSIHHE HA I1O-
IPEIIHOCTD PEIICHHUS, T.€. HAUTH TaKOW HOMEP M, TP KOTOPOM 3HaueHHE Um — MAaKCUMAJIbHOE.
Ouenuth Teoperudeckn morpenrHocts pemenns XM mo popmyne: S(xM)<cond(A)-5(b™).
CpasruTsb 3Hauenne 3(X™) co 3HAUeHHEM IPaKTHYECKOH TTorpemHOCTH Um. OGBACHUTH MOITY-
YEHHBIC PE3YIILTATHI.

[TpoBecTH BEIYMCIUTENBHBIN 3KCIIEPUMEHT ¢ MaTpuiel A n3 nadopatopHoit pabotsr NeS. [Tpu-
HUMasl [I0Jy4YeHHOE pellieHHe X 32 TOYHOE, BEIUUCIUTh BEKTOP

H
d = y 20e dk :Ww

d

CTEM C BO3MYIICHHOW JICBOW YacCThIO AWM= p k=1,..n. [TorpemrHOCTh BHOCHUTCSI B THATO-
HAJIBHBIH 371eMeHT MaTpuipl A, T.e. komrnoneHTs Matpuisl AX) Beraucisiores o popmynam:

,k=1,...,n ortHOCHTENBHEIX mOrpemHocTeil pemenuii XX cu-

n

G %t A
;= .., A —mpou3BOJIbHAs BETUUYMHA TIOTPEITHOCTH.
ay, i # |

Omnpenenuth KOMIOHEHTY Dm BekTopa b, KoTOpast oka3piBaeT HauboIblIee BIUSHHE HA MO-
IPELIHOCTH PELICHUSI, T.€. HAWTH TAKOH HOMEp M, P KOTOPOM 3HaYeHUE Um — MAKCUMAJIBHOE.
Ouenuth Teopernuecku morpemHocts pemenus X™ mo dopmyne: d(x™M)<cond(A)-S(AM).
Cpasauts 3Hauenne 5(X™) co 3HayeHMeM NpaKTHYECKOi morpemHocTH On. OGBIACHUTS HOTy-
YEHHBIC PE3yIIbTATHI.

Jana matpuna A. HaliTi yucio o0yciaoBI€HHOCTH MaTPULbl, UCIIONIb3YSl BBIYUCIUTENbHBIN
DKCIEPUMEHT.

[NOPAIOK PEILEHUA 3AHAYU:

BbIOpath mocieoBaTeIbHOCTh JTIMHEWHO HE3aBHCUMBIX BEKTOPOB b®, i=1,.. k. Pemmts k
cucrem ypasuennit A= b® i=1, ..., k, ncons3ys nporpaMMEBIIT MOTyIB, pa3paboTaH-
HBII B 1abopaTopHOit padoTe Ne3.

. X
a. Jlms xaxaoro HalJACHHOTO PeIICHHS X" BEIYHCIUTE OTHOLICHHE W '
b. Berumcnuts HopMy Matpumsl AL mo popmyme HA_lu ~ Ena>k< NGk BBITEKAOIIEH W3 Hepa-
<i< ‘

BEHCTBA ||X|| < HA’lu . ||b|| .
C. Bermcnuts uncno o6yciaoBieHHOCTH MaTpuibl A 1o gopmyne cond (A) z||A||HA’1H u

CpPaBHHUTB €T0 CO 3HAYCHHUEM, IMOJIYUYCHHBIM B X04€ BBIYUCIUTCIIBHOTO SKCIICPUMECHTA.

BapuaHTbl HIUBUAYAIBHBIX 3aJaHUN

N A N A

12345 5 11111
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

AN
WN P
N, DN
= N W

611 196 -192 407
196 899 113 -192
6 -192 113 899 196
407 -192 196 611

1 0.5 0333025 0.2

0.5 0.3330.25 0.2 0.167 0.3330.25 0.2
0.167 0.143

0.25 0.2 0.1670.143 0.125

0.2 0.1670.1430.1250.111

O WkRloRr kRO
H
oPPFProroo

~Nw R 9P lrrocoo
\‘

= e
w N
O o1

11
4
0
0

ONpRrlPRPPRPPRooomwFPRPR
oD R|ITPO®NFocorR

SR
H
(o]

N R0 o
A~ W

el
- e a1 o

1
1
8 11
1

A~ OwWODN B
O w

1
2

4. Haiitu LU-paznoxenne Mmatpuiisl A. Pemuthb cucremy ypaBHeHUi AX= b ¢ MoMOIIIbI0 Haii1eH-
HOTO pasnoxeHus. Haiftu ¢ moMomipio 9Toro pasioxkenus ooparnyio matpumy Al Tpeny-
CMOTPETh MPOBEPKH.

BapuaHTbl MHIUBUAYAIBHBIX 3aJaHUN

Ne A b Ne A b
312-1 0 18 4 2320 -19
1 520 32 -15 5 230 0 -4 39
2 016 -3 0 36 0 4 -5 40
12 30 0 21 0 0 11 40 31
4201 0 24 4 -540 0 19
2 16 2 0 -2 -13 5 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 00 9 7
5-232 0 27 7564 0 18
4 425 0 -3 34 8 950 0 4 0
20 0 2 -7 -28 0 9-7 80 128
0 0-9 40 5 4011 0 O -19

5. JlaHa cucrteMa ypaBHEHHH C CHMMETPHUYHOM MOJOXXUTENBHO OIpelesieHHON MaTpuleil. Pe-
IINTh CHCTEMY ypaBHeHHH AX= b MeTo10M KBaapaTHbIX KopHe# (Xosenkoro). [Tpomexyrou-
Hblii pesynbratr, UTU-pasnoxenue MaTpuibl A, BbIATh Ha 9KkpaH. HaifTu ¢ moMolsio 51oro
pasnoxxenus o6patHyto MaTpuiry AL, TIpexycMOTpeTs mpoBepKH.

BapuaHTbl "HIUBUIYAIBHBIX 3aJaHUN

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. MeTomoM NPOrOHKK HAWTH BEKTOP X =| : |, ABJIAIOMIMICS PEIICHUEM CHCTEMBI yPaBHEHUM

XlO

aXk_1+ DXkt CiXk+1= d,

rae k=1,2,...,10; a1=C10=0; ko3 dunmentsr ak (mpu k=2,3,...,10), bx (mpu k=1,2,...,
k=1,2,...,9) 3agarorcs ciaeayromiei Tabauiei:
BapuaHTbl WHAMBHYaIbHBIX 331aHUH
Ne ak bk Ck dk
2
1 K 31k ok 2.1k2 +7.2k +2
ke +3k+2
11 2 41.6
2 m ™ m 30.5- R
2
3 2K a3k | -ask | 2K r63k+d
1.2k +2.3k +1
2 12 3 39.5
4 X e m 26.4 — I

YT0 MOXXHO CcKa3aTh 00 YCTOI>’I‘{I/IBOCTH IIPOTOHKHU B JTAHHOM KOHKPETHOM cnyqae?

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

CCJIIN:

Za”xj =b, (i=12...6)
¢ Matpulei Ko3pPUIIMEHTOB BUJa

pp 0lp, O 0 q 0

0lp, p, Olp, O 0 g

0 0.1 0.1 0 0

A= (aij ) _ P, Ps Ps

0 0 0.1p, p, 0.lp, 0
q 0 0 0.1p, p. 0.1p,

0 q 0 0 0.1p. Pe

BapuaHTbl MHIUBUAYAIBHBIX 3aJaHUN

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



Yucnennoe pemenne 3agaun Komm

22

3aganue 1. Pemuts muddepeHnnansHoe ypaBHEHHE METOI0M Diiepa, MOAU(PUIIMPOBAHHBIM Me-
TonoM Oilniepa, MmerogoM Oitniepa-Komm, metogom Pynre-Kyrrad4-ro nopsiika, COCTaBUB MPO-
rpaMMy ¥ TIOJyYUB TAOJIUIY TPUOTMKEHHBIX 3HAYCHUN M 3HAYCHUN YaCTHOTO PEIICHUsI YpaBHe-
Hus. OUEeHUTHh a0CONIOTHBIE M OTHOCUTEJIbHBIE MOTPEUTHOCTH MPUOIMKEHHBIX PEIICHUN ¢ TOMO-

b0 YaCTHOI'O pCIICHUS. CpaBHI/ITb MOrpeIHOCTU METOA0B.

BapuaHThl HHAUBHAYAJIBHBIX 3aIaHU

Ne YpaBHeHue Hauanbnoe | Mnrepsan Hlar YacTHoe penieHue
ycjaoBue IIOUCKA
1 W= +Loy-Ln| y@)=e [1;2] |h=01 y = xe*
2 ysll-y:ex y(0)=0 [O,l] h:01 y:XGX
3 yy=sinx +y yO=-7 | [0:1] |n=01 - St oosx
4 29§ X =y y(4) =1 [4;5] |h=01 y:e\/;-Z
3 y= 1
yt+y= 0)=1 0;1 h=01 |7
5 yyty=xy y(0) [ ] \/x+i L g
6 xyy+ 2y = x%y? y(1)=-3 [1:2] | h=01 y:_%
7 y'=x’-y y) =8 [1:2] |h=01 | y=7e""+x"-2x+2
8 y?-éxy—=x y1)=0 [1;2] | h=01 y=x3-x
9 Y =x*+y y() =2 [1:2] | h=01 y=7e""—x"—2x-2
. 1 1
+y=-Xxy? = : =0. =
10 yyx +y=-Xxy y@)=— = [2:3] | h=01 Y= Y
11 y'=2x+y y(0) =1 [0;1] | h=01 y=3e"—2x-2
12 | y¥y+ ycosx =sin2x y(0) =-2 [0;1] [ h=01 y = 2(sinx - 1)
13 yy=sinx +y y©=1 | [0;1] |h=01 yzgex__s'”xzcosx
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 yO=1 | [1;2] |h=01 y=Lnx+%
18 y§= sinx +y y(O):% [0:1] | h=01 _ x__Si”X;COSX
19 X2yy+y2 =0 y(1) =1 [1:2] | h=01 y= 2xx-1
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20 y'=x+2y y©=1 | [0:1] |h=01 5t -2x-1
4

21 y'=2x+3y y(0) =1 [0;1] h=0.1 :M
9

29 y':-X\L(1+Lny—Lnx) y)=e [1;2] | h=01 y =xe’

6 IMAAKTHYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISI (CAMOKOHTPOJISA)
YCBOEHHOI'O MATEPHUAJIA

6.1 OueHovHbIE CPeACTBA, MOKA3ATEIH H K

HTCPHUU OLICHUBAHUSA KOMIIeTeHIMii

HNunexc
KOMIIe-
TEeHINH

OneHounoe
CpeacTBO

IToxa3zarenun
OLICHUBAHUSA

Kpurepun onenuBanuns
c()OpMHPOBAHHOCTH KOMIIeTEHIIUI

OIIK-1,
IK-1,
I1K-8

ColeceoBa-
HHUC

Husknii
(HEY1OBIETBOPUTENBHO),

CryzeHT OTBeYaeT HelpaBWIbHO, HEYETKO
U HeyOeauTeNnbHO, J1aeT HeBepHble (op-
MYJUPOBKH, B OTBETE OTCYTCTBYET KaKOE-
1100 IpeCTaBICHUE O BOIIPOCE

[ToporoBbiii
(Y1OBIETBOPUTEIIHLHO)

CTyneHT oTBeyaeT HEKOHKPETHO, ci1alo
apryMEHTHPOBaHO M He YyOeauTeNbHO,
XOTSl U UMEETCSl KaKOe-TO IPEJCTaBIECHUE
0 BOIpOCe

bazoBrIit
(xopor1o)

CTYILGHT OTBCYACT B LCJIOM IIPaBHIIBHO,
HO HCEAOCTATOYHO ITOJIHO, YCTKO U y6em/1—
TCIJIIBHO

Bricokuii
(oTnHM4HO)

CTaBI/ITCH, €ClIn  MMPOACMOHCTPUPOBAHBI
3HAaHUEC BOIIpOCa MU CaMOCTOATCIIBHOCTH
MBIIIJICHUS, OTBET COOTBETCTBYCT Tpe60—
BaHUSAM HPaBUIIBHOCTH, ITOJHOTHI U apry-
MCHTHUPOBAaHHOCTH.

OIIK-1,
I1K-1,
I1K-8

JlaGopaTop-
Has paboTa

Huzkuit
(HeyIOBJIETBOPUTEIHHO),

JlabopaTopHast paboTa CTyJIEHTy HE 3a-
CUMTHIBAETCS €CITU CTYACHT:

1. TOTyCTHIJI YMCIIO OMMOOK U HEJIOUYETOB
IIPEBOCXOIAIIEE HOPMY, ITPU KOTOPOH Tie-
pecekaeTcs MOPOroBbIi MOKa3aTelb;

2. WU €CJIU TPaBUIIHHO BHITIOTHUI MEHEe
MIOJIOBUHBI PabOTHI.

[Toporossiii
(YZIOBIIETBOPUTEIHHO)

Ecnu cTyneHT mpaBWIIBHO BBINOJHUI HE
MEHEee TIOJIOBUHBI PA0OTHI WITH JOMYCTHIL:
1. He Gosee ABYX rpyObIX OLIMOOK;

2. unu He Oojee OAHOM rpy0oi U OJIHOM
HEerpyOo# OIIMOKK M OTHOTO HEJA0YEeTa;
3. unn He Oosee NBYX-TpeX HErpyObIxX
OIINOO0K;

4. vunm ogHOM HerpyOoil omMOKU U Tpex
HE/I0YETOB;

5. WM Npu OTCYTCTBUU OLIMOOK, HO NpH
HAJIMYUU YETHIPEX-TISITH HEI0UETOB.
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bazoBslii (xopor1o)

Ecnu cryneHT BeIOMHMI paboTy MOJIHO-
CTBIO, HO JIOITYCTHII B HEil:

1. He Gonee omHON HErpyOoOil OmMMOKH U
OJIHOTO HEI0YeTa;

2. unu He OoJee IBYX HEIOUYCTOB.

Beoicokwuii (0TIM4YHO)

Ecnu cryaent:

1. BBITIOJTHIIT paboTy 0€3 OIMOOK 1 Hel0-
YETOB;

2. nonycTHJI He OoJiee 0JTHOTO HeJloueTa.

OIIK-1,
I1K-1,
I1K-8

Paznoypos-
HEBbIE  3a-
Jadd U 3aja-
HUS

Hu3zknii
(HeYIOBJIETBOPH-
TEJILHO)

OTBeT CTyIEHTY HE 3aUUTHIBAETCS ECIIU:
1. 3a1aHKE BBIIIOJIHEHO MEHEE, YEM HA T10-
JIOBUHY;,

2. CTyIEHT OOHapyXHMBaeT HE3HAHUE
OOoJIBIIEH YaCTU COOTBETCTBYIOLIETO Ma-
Tepuana, 10IycKaeT OIUOKHU B popmy-
JIMPOBKE ONPEEICHUIN U IPABUII, HCKa-
KAIOIME UX CMBICI, OECTIOPAJOYHO U3-
JaraeT MaTepuall

[ToporoBbiii
(YTOBIETBOPUTEIILHO)

3agaHue BBIIOJHEHO OoJiee, 4eM Ha M0JI0-
BUHY. CTyZeHT OOHapyXUBaeT 3HAHUE U
[IOHMMaHHE OCHOBHBIX IOJIOKEHHUH 3ana-
HUS, HO:

1. u3naraer Marepuan HEMOJIHO U JOIYyC-
KAaeT HETOYHOCTH B OINpEAENICHUU IOHS-
TUM;

2. HEe yMeeT JI0CTaTO4YHO INIyOOKO U J0Ka-
3aTeJIbHO 00OCHOBAaTh CBOM CYXJIEHUS U
MIPUBECTH CBOM IIPHMEPHI;

3. wu3naraeT MaTepual HeNoclen10Ba-
TEJBHO U JIOMyCKaeT OmuOKu B oopmIie-
HUH U3]1araeMoro.

bazoBwrit
(xoporo)

3ajaHue B OCHOBHOM BEIITOJHEHO. OT-
BETHI MIPaBUIIbHBIE, HO:

1. B OTBETC I[OHYHICHI)I MaAJIO3HAYUTCIIb-
HbIE€ OIHUOKU U HETOCTATOYHO TIOJTHO pac-
KPBITO COJIEpIKAHUE;

2. He TIPUBEACHBI WIUTIOCTPUPYIOIIHE TIPU-
MepI)I, HEIAOCTAaTOYHO 94ETKO BI)Ipa}KeHO
00o011aro1e MHEHHE CTY/CHTA;

3. nonymieHo 1-2 HegoueTa B MOCIEq0BA-
TEIHHOCTU ¥ 0(hOPMIICHUH M3JIaraeMoro.

Bricokuii
(oTHM4HO)

3amaHre BBITIOJHEHO B MaKCHMAaJbHOM
o0weme. OTBETHI MOTHBIE U MPABUIIHHBIE.
l. CTymeHT MOJHO W3JaraeT Marepual,
JAeT TPaBUIBHOE OMpPEEICHUEe OCHOB-
HBIX TTOHSITHM;

2. oOHapyXKUBaeT MOHUMaHUE MaTepHana,
MO3KeT 000CHOBATh CBOU CY)KJIEHUS, MTPH-
MEHUTh 3HAHUS Ha TPAKTHKE, TMPUBECTU
HEO0OXOUMBIC PUMEPHI;

3. M3/MaraeT MaTepua mociaeI0BaTeIbHO U
MPABUJIBHO.
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6.2 HpOMe)KyTO‘lHaH aTTecTalus CTYACHTOB 10 TUCHUIIJINHE

IIpomexyTouHast arrecTalys sSBISICTCS IPOBEPKOM BCEX 3HAHUM, HABBIKOB M YMEHUU

CTYJEHTOB, MPUOOPETEHHBIX B MPOIECCe U3YUEHUS AUCHUILTUHBL. DOpMOI MPOMEKYTOUHOMN at-
TECTalUU M0 AUCIUIUIMHE SBIISICTCS YK3aMEH.

HJ’IH OLCHUBAaHUA PE3YJIbTATOB OCBOCHUA JUCHUIIIMHBI IIPUMEHACTCA CICAYIOIINEC KPUTC-

pyur OUCHHUBAHUA.

Kpurepun onieHuBaHHUs YCTHOTO OTBETAa HA IK3aMeHe

Oyenka «Hey0061emeopumenbHo» BbICTABIAETCS CTYJICHTY:
UMEIoIEeMy Ipo0esbl B 3HAHUK OCHOBHOTO MaTepuala, IpeayCMOTPEHHOTO IPOTPaMMOi,
JIOITYCTUBIIEMY MPUHIMITAAIBHBIE OIMOKHU B BHIIOJIHEHUH MIPETyCMOTPEHHBIX MPOTPaMMOi
3aaHU;
HE BBIITOJHHUBIIEMY OT/EIbHbIC 33aHus, TIPEAYCMOTPEHHBIE (JOpMaMy UTOTOBOTO WM TEKY-
IIEro KOHTPOJISL.

Oyenka «'yooenemeopumenbHoy» BBICTABIISICTCS CTYJICHTY:
NOKa3aBIIeMy 3HaHHE OCHOBHOTO y4eOHOTro Marepuaia, MpeayCMOTPEHHOTO IPOrpaMMoii, B
o0BbeMe, HEOOXOTUMOM, JUIS JalbHEeHIe yaeObl 1 paboThI IO CIIEIHaTbHOCTH;
3HAIOIIEMY OCHOBHYIO JIUTEPATYPy, PEKOMEH/IOBAaHHYIO IIPOTPAMMOIA;
CHPABJISIIOIIEMYCSl C BBIMOJIHEHUEM 3a/laHUi, MPeIyCMOTpPEeHHbIE (popMaMu TEKYIIEro KOH-
TPOJIs, HO JOMYCTUBIIEMY OUIMOKM B OTBETE HA HK3aMEHE WJIM MPH BBINOJHEHUH 3K3aMeHa-
IIMOHHBIX 3aJIaHHIA;
o0ajaromemMy He0OX0AMMBIMU 3HAHUSIMU ISl X YCTPAHEHHUs O] pyKOBOACTBOM Iperno/ia-
BaTels;

OYEHKU «XOPOUio» 3aCIy’>KUBaET CTYICHT:
MOKa3aBIIMI MOJHOE 3HaHUE y4eOHOro Marepuana, MpeIyCMOTPEHHOTO MpOrpaMMoOi, MpH
HaJIMYUY HEOOJBIINX HETOYHOCTEH IPU OTBETE;
YCIICIIHO BBHITIOJHHUBIIUI BCE 33aHUs, PETYCMOTPEHHBIE (POPMAMHU TEKYIIETO KOHTPOJIS;
MOKAa3aBIIUI CUCTEMaTHYECKUH XapaKTep 3HaHUH M0 JUCIUIUIMHE U CIOCOOHOCTh CAMOCTOS-
TEJIBHO TIOTIOHATH U OOHOBIISATH 3HAHUS B X0/1€ y4eOBbI;
YCBOUBIINKA OCHOBHYIO M UMEIOLUI IPEICTAaBICHHUE O JONOIHUTEIBHOM JIUTEpaType Mo AHc-
[UTUTHHE;
3HAIOLINI OCHOBHBIE MOHATHS MO AUCLUILINHE,

Oyenka «omauyHo» BBICTABIIAETCS CTYJIEHTY:
MOKa3aBIIEeMy BCECTOPOHHEE, CHCTEMaTHYECKOE M TITyOOKOe 3HaHHE y4eOHOTro marepuaa,
PEIYCMOTPEHHOTO MTPOTPAMMOIA;
YCBOMBIIIEMY OCHOBHYIO U 3HAKOMOMY C JTOTIOJIHUTENILHON JIUTEPATYpOH 1O AUCIUILTUHE;
YMEIOIIEMY TBOPUYECKU M OCO3HAHHO BBIMOJIHATH 3a/IaHUs, TPETyCMOTPEHHBIE IPOTPaMMOIii;
YCBOMBIIIEMY B3aMMOCBSI3b OCHOBHBIX MOHATUI TUCIMILIMHBI,
yMEIOIEMY PUMEHSTh UX MIPU aHAJTN3€ U PeIICHUH MPAKTUYECKUX 3a/1a4;
0e3ynpevyHo BHITIOJIHHUBIIEMY B MPOIIECCe U3YUSHHSI AUCITUTUINHBI BCE 3aaHUs, TPETyCMOT-
PEHHBIM (hOpMaMH TEKYIIETO KOHTPOJIS.
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6.3 TunoBble KOHTPOJIbHBIC 3aJaHUA HJIHX UHBIC MaTepPUAJIbI, HCOﬁXO}:[I/IMLIe IJIsA
OLICHKHU pe3yJIbTAaTOB OCBOCHUSA NUCHHUIIJIMHBI

[IpumepHasi nporpaMmma 3K3amMeHa

Oransl peneHus 3aJa4d METOJA0M MaTeMaTH4eCKOro MoAennpoBanus. Mcnons3oBanue Kom-
IBIOTEPA KaK MHCTPYMEHTA PELICHUS 3a/1a4 MOJICIUPOBAHUS.

YucneHHsle METOIBI KAK pa3/ieN BBIYMCIUTENIBHON MaTeMaTuky. [IpenMer u MeTon BbIYMCIIu-
TeNbHON MaTeMaTUKU. OCHOBHBIE 33]1a4M YUCIIEHHBIX METOJIOB.

KoppeKkTHOCTh 3a/jaun BBIYMCIUTEIbHONM MaTeMaTUKH. OOYCIIOBIEHHOCTh 33a4l BBIYHUCIIH-
TenpbHOU MaTematuku. [1moxo oOycnoBneHHas 3aaaya. [Ipumepsr.

KoppekTHOCTb 3a1ayu BBIYMCIUTENBHON MAaTeMaTUKH. Y CTOWYMBOCTH YHMCIEHHOIO METOJa
pelieHus MaTeMaTuyeckon 3anauu. Heycroiuusbii meton. [Ipumepst.

Paccrosnue, meTpuyeckoe MpocTpancTBo. [IpuMepsl METpUYECKUX IPOCTPAHCTB.

Hopwma, HopmupoBanHoe rpoctpaHcTBO. [IprMepsl HOpMUPOBAHHBIX TPOCTPAHCTB.
CrpyKTypa HOrpelHOCTH NIPU PELIEHUH 3aJa4 METOA0M MaTeMaTH4YE€CKOIO0 MOZEINPOBAHHUS.
IIpumepsl.

[Torpemnocts. AGcomoTHas morpemHocTb. OTHOCUTENBHAS TorpemHocTb. [Ipumep (3a uc-
KIIFOUEHUEM MHOXKECTBA JIEHCTBUTENbHBIX YHCEN).

AOGConoTHas U OTHOCHUTEJbHAs MOIPEIIHOCTH BEIIECTBEHHbIX uucesl. OKpyriieHue Belle-
CTBEHHBIX YHCEJI, TIOTPEIIHOCTh OKPYIJICHUs. BepHble n 3Havanme mudpbl B 3aKUCH Belle-
CTBEHHOI0 4yncia. CBA3b OTHOCUTEIBHOW IOTPEIIHOCTH ¢ KOJIMYECTBOM BEPHBIX 3HAYalIUX
QP BEIIECTBEHHOTO YHUCTIA.

[Torpemnocts apudmerTndeckux IeicTBUN Haj BellecTBeHHbIMU yncaamu. [Ipsmas u oGpar-
Has 3aJjaud TEOPUH MOrPEUIHOCTEN (Ha MHOKECTBE AEUCTBUTEIbHBIX YNCEN).

[TpencraBnenue yncen B MaMsATH KoMmIbloTepa. [IpeacraBineHne BEIIECTBEHHBIX YNCEN B Ma-
MSITH KOMIIBIOTEPA B COOTBETCTBUU cO cTaHnaptoM |[EEE-754.

OCHOBHBIE YHCIIOBBIE XapAKTEPUCTUKN CUCTEMBI BEIIECTBEHHBIX YMCE] KOHEYHOHN Pa3psIHO-
cTH. BrinosnHeHne apudmernyeckux onepannii Hajl BEIECTBEHHbIMU YHCIIaMU C TJIaBaroLei
TOYKOM. Anrebpanyeckre 0COOEHHOCTH CUCTEMBI UMCeNl KOHEUYHOM TOYHOCTH. [Ipumepsi.
OcHoBHbIE anredpanveckue 3ajadd, pelraeMble YUCIeHHbIMH MeToaamu. Kiaccudukanus
YHCJICHHBIX METOJIOB peleHus anreOpanyeckux 3aaad. Meron Kpamepa pemenus CJIAY u
€ro TpyJ10eMKOoCTb. Bextop HeBsi3ku. TepalinoHHOE YTOUHEHHE MPUOIMKEHHOTO PELICHMS,
MIOJIyYE€HHOTO NMPSIMBIMH METO/IAMHU.

Merton ["aycca pemenust CJIAY u ero npuMeHeHHUEe K BBIYUCICHUIO ONPEICITUTEINS MaTPUIIBI
U HaXO0XJIEHUIO OOpaTHON MaTpHUIIBI.

Meton LU-paznoxenus pemenust CJIAY.

Merton xBagpaTHbIX KOpHEH pemenus CJIAY.

Meron nporonku pemenust CJIAY.

Yucno o6ycnoBneHHOCTH MaTpulbl. CBOHCTBa yucia 00ycioBieHHOCTH. OLeHKa MOrperHo-
CTH pEILEeHUsI CUCTEMBI JINHEWHBIX alre0panyecKux YpaBHEHUH IO MOTPEIIHOCTSIM BXOJIHBIX
JTAaHHBIX.

Merton nipoctoit urepanuu pemenus CJIAY. HeoOxoaumoe 1 10CTaTOYHOE YCIIOBHE CXOJIH-
MOCTH METOJ1a ITPOCTON UTepauuu. JlocTaTO4HOE YCIOBUE CXOAUMOCTH METOA IPOCTOU UTE-
panuu. YcioBHe OKOHYaHUS UTEPAIMOHHOTO MPOLECCa.

Mertoa Sxo6u pemenust CJIAY. Heo6xoauMoe 1 10CTaTOYHOE YCIOBUE CXOTUMOCTH METO1a
Sko6u. JloctaTouHoE yCI0BHE CXOAMMOCTH MeTO1a SIkoOu. Y ClloBUEe OKOHYAHHS HTEPAITMOH-
HOTO TIpoIliecca B MeToje SIkoou.

Merton 3etinens pemenus CJIAY. HeoOxoaumoe U TOCTaTOYHOE YCIOBHUE CXOJAMMOCTH MeE-
tona 3einens. JloctaTouHOE yClIOBUE CXOAMMOCTH MeToAa 3eiaens.

[TocraHOBKa 3aa4M PEIICHUS HEIMHEWHOIO YPABHEHHMs, T€OMETPHYECKAs MHTEPIIPETALMs.
OTanbl YUCIEHHOIO PELIECHUS] HEIMHENHOrO0 ypaBHEHHs. MeToJ IOJOBUHHOIO ACJIEHUs AJIs
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pEeLIeHNs] HETMHENHOTIO YPaBHEHHUSI C OTHUM HEU3BECTHBIX. OLIEHKA NOIPEUIHOCTH U KPUTEPUIA
OKOHYAHUS UTEPALMOHHOTO IIPOLECCa.

Meron XopA [Uisl PELLICHNs] HEJTMHEHHOTO YPaBHEHHUs C OJJHUM HEU3BECTHBIM. [ eoMeTpuyeckas
uHTEeprpeTanus Metoa. OLeHKa NOrPeIIHOCTH M KPUTEPU OKOHYAHUS UTEPALMOHHOTO IIPO-
necca.

Meton KacaTenabHBIX Ul PEIIEHUS HETMHEUHOTIO YPABHEHMSI C OJHUM HEU3BECTHBIM. [ 'eomeT-
puueckast uHTeprpeTanus Meroa. OLeHKa NOrPeIHOCTH U KPUTEPUIl OKOHYAHUSI UTEpaLy-
OHHOT'O IIpoLEecca.

KoMOuHMpoBaHHBIN METOJ /Ul PELICHUs HEJIMHEWHOIO ypaBHEHUS C OJJHUM HEU3BECTHBIM.
I'eomerpryeckas nntepnperanys Mmeroga. OneHKa NOrpeliHOCTA U KPUTEPU OKOHYaHUS UTE-
PaLMOHHOIO MpoIecca.

Meton npocTol UTEpanuy ISl peLICHUs] HEIMHEHHOTO YPABHEHMS C OJHUM HEU3BECTHBIM.
TeopeMa 0 1OCTaTOYHOM YCIIOBHM CXOAMMOCTH METOZA MPOCTOM MTEPALUU PELICHUS HEJIH-
HENHOro ypaBHEHHs. ['eoMeTpHuecKrne MHTEPNPETALUU CXOIALICHCS UTEPALlMOHHON IOCIIe-
JIOBaTEIbHOCTH.

JloctaTouHOE yCJIOBHE PACXOAMMOCTH METOJA MPOCTOM UTEPALMU PELIEHUS HEIUHEHHOTrO
ypaBHeHUs. ['eomMeTpHyYecKre MHTEPHPETALHMH PACXOASIIECHCS WTEPALMOHHON I10CIEN0Ba-
TenbHOCTU. OLIEHKa ITOTPEIIHOCTH U KPUTEPUHA OKOHYAHUS UTEPALIMOHHOIO IIPOLECCa.
IlocTaHOBKa 3a7a4M pelICHUs] CHUCTEM HEJIIMHEWHBIX YpaBHEHMU. MeToa mpocTol UTepanuu
pELIEHUs] CUCTEM HEJIMHEHHBIX ypaBHEHUN. J0CTaTOYHOE yCI0BUE CXOAUMOCTH METOAA MPO-
CTOM UTEPALNH.

ITocraHOBKa 3a/1auM pELICHUs CUCTEM HEJIMHEHHBIX ypaBHeHMU. Meton HeroToHa pemienus
CHUCTEM HEJIMHEHHBIX YPABHEHUN.

Annpokcumanus ¢pyHkuuid. Kycouno-nuneitnas uarepnonsnus. ['eomerpuueckas HHTEpIpe-
Tanusl. 3a7a4n HKCTPANOIUPOBAHUS U 0OPATHOIO MHTEPIIOIUPOBAHMUS.

Annpokcumanus QyHkuuil. [TomuHOMUanesHOE MHTEPNIONMpOBaHKUE. J[oKa3aTeabCTBO €IUH-
CTBEHHOCTH MHTEPIOJSALMUOHHOTO ITOJIMHOMA N-OM CTENEHHU, MOCTPOEHHOrO 110 n+1 y3i1y uH-
tepriossiun. [Toctpoenne noiarHoma B hopme Jlarpanxa.

Anmnpoxcumanus GyHkunid. MaTepnionsauus crutaiiHaMu.

Annpokcumanus GyHKIMH. MeToa HauMeHbIIUX KBajaparoB. [IpubmmkeHue B JHMHEHHOM
BHJie. ['eoMeTpudeckas HHTepIpeTanusl.

Annpokcumanus GyHKuui. Metoa HauMeHbIIUX KBaJaparoB. [Ipubnmkenne B HeMMHEHHOM
BHJe. ['eoMeTpudeckas HHTepIpeTanusl.

YucneHHoe UHTErpupoBaHue. MeTo JI€BBIX U LIEHTPAIbHBIX IPSIMOYTOJIBHUKOB. ['eomeTpu-
yeckas uHTeprperanus Metoja. OueHKa MorpenHoCcTH.

YucneHHoe HHTErprpoBaHue. MeTo MpaBbIX U LIEHTPAJIBHBIX NPIMOYTOJbHUKOB. ['eomeTpu-
yecKkast HHTeprperanus Meroaa. OLeHKa NOTPEeNIHOCTH.

YucnenHoe uHTEerpupoBanue. Meron Tpamneuuid. ['eoMmerpuueckas MHTEPIPETALNS METOJA.
OneHKa NOrpemnHoCTH.

Yucnennoe unterpuposanue. Merox CumrncoHna. I'eomerpuueckas MHTEpIpETalus METOA.
OneHkKa NOrpemnHoCTH.

UYucnennoe unrerpuposanue. Meron ['aycca.

Yucnennoe naterpupoBanne. Meron Monre-Kapio.

Merton Diinepa ans pewenus 3agaun Komm. ['eomerpudeckas nHTepnpeTanus METo1a.
MonudunrpoBanHblil MeTos Diinepa ans peueHus 3agauu Kommu. ['eomerpuueckast nuTep-
npeTanus MeToa.

Meron Duinepa-Komu aist pemenus 3agaun Komm. ['eomerpuyeckas ”HTEppeTanus METO1a.
Merton Pynre-Kyrra miis pemenus 3agaun Komm. ['eomerpruueckas nHTEpIpeTanusi METOAA.
Mertonp! permieHus U pepeHInaIbHbIX YPaBHEHUN BBICOKOTO OPSIIKA.

Mertoap! pemieHus cucteM qudGepeHINaTbHbIX YPaBHECHHMN.
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7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, NCIOJIb3YEMbBIX
B NTPOIECCE OBYYEHUA

HNudopmanuoHHbIe TEXHOJOTHH — 00yUYeHHUE B DJIEKTPOHHON 00pa3oBaTeIbHON Cpefie ¢
N0 PACUIMPEHHs TOCTYyIa K 00pa3oBaTeIbHBIM pecypcaM, YBEITHUSHHSI KOHTAaKTHOTO B3aUMO-
JEHCTBUS C MpenojiaBaTesieM, MOCTPOSCHUS WHIUBUAYAIbHBIX TPAEKTOPHM MOJITOTOBKU, 00BEK-
TUBHOT'O KOHTPOJISI © MOHUTOPUHTA 3HAHUM CTYJEHTOB.

B o6pazoBarensHOM mpoliecce Mo TUCHUIUTMHE UCTIONBb3YIOTCS CleayIolre HHPpopMaIiu-
OHHBIE TEXHOJIOTHH, SIBJISIOIIMECS KOMIIOHEHTaMH ODJIEKTPOHHOH HH(OpMaAIMOHHO-00pa30oBa-
TesnbHOU cpenbl BITIY:

e odunmaneHeli caiit BI'TIY;

KopnoparusHas ceTb bI'TIY;

cuctema anekTpoHHoro ooyuenust ®I'bOY BO «BI'TIY »;
3EKTPOHHBIE OMOINOTEYHBIE CHCTEMBI,

MYJIbTUMEANITHOE CONTPOBOKIACHUE JIEKLIUN U TPAKTUYECKUX 3aHITHH.

8 OCOBEHHOCTHU U3YYEHUA JTUCHUIIJIMHBI THBAJIUJAMMU U JIMHAMMU C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbS

HpI/I O6y‘IeHI/II/I Jia1 € OrpaHUYCHHBIMU BO3MOKHOCTSAMU 310POBbs IMIPUMCHAIOTCA ajalli-
THUBHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH B COOTBETCTBHH C YCIIOBHUSMH, H3JI0KEHHBIMU B pa3zed
«Oco0eHHOCTH OpraHu3aIk 00pa30BaTEIFHOTO TpoIecca MO 00pa30BaTEIbHBIM MPOrpaMMaM
JUISl MHBAJIMJIOB M JIMII C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3/10pPOBbs» OCHOBHOM 00pa3oBaTelib-
HOM IporpamMMsl (MCIIOJIb30BaHUE CHEIMATBbHBIX YU€OHBIX MOCOOUN U AUJAKTUYECKUX MaTepua-
JIOB, CHEIHMATIBHBIX TEXHUUYECKHX CPEJICTB 00yUeHHs KOJUIEKTUBHOIO U MHAMBUYaTbHOTO MOJb-
30BaHUs, MPEJOCTABICHUE YCIYT aCCUCTEHTa (IIOMOIIHUKA), OKA3bIBAIOIIEr0 O0yYarOLUIMMCs He-
00XOAMMYIO TEXHUYECKYIO TOMOIIIb U T.I.) C Y4ETOM MHIUBUAYAIBHBIX 0COOEHHOCTEH 00ydaro-
HIAXCSL.

9 CIIMCOK JIMTEPATYPBI 1 UH®OPMAIIMOHHbIX PECYPCOB
9.1 JIuteparypa

1. HemunoBud b.I1. OcHOBBI BRIYUCIUTEIBHON MaTeMaTUKH : yueb.mocodue. — CII6. ; M. ; Kpac-
Homap : Jlaus, 2011. — 664 c. (25 3k3).

2. HcakoB B.H. DneMeHTHl YHCIEHHBIX METOJIOB : y4eb. mocoOue s CTyI. BY30B, 00yd4aro-
mmxcs o crerl. "Maremaruka" / B.H. Ucakos. — M. : ACADEMIA, 2003. — 188, ¢. — (39
9K3.).

3. 3amusnsik, B. E. Uncnennsie Metopl. OCHOBBI HAYYHBIX BBIYMCICHUH ;| YI€OHHUK U MPAKTH-
kyM ais By30oB/ B. E. 3amusnsk. — 2-e u3a., nepepal. u jon. — Mocksa : M3natenbcTBo
FOpaiit, 2022. — 356 c¢. — (Bsicmiee oopazoBanme). — ISBN 978-5-534-02714-3. — Tekcr : 211ek-
TPOHHBIN // OOpa3oBarenbHas iatdopma IOpaiit [caiT]. —
URL.: https://urait.ru/bcode/468584 (mata oopamenwus: 10.10.2022).

4. Jlamuuk, M.I1. YucneHHbIe METOBI : y4€0. MOCOOUE TSI CTY/I. BY30B, 00YUAIOIIMXCS 1O CIIEIL.
"Unpopmaruka" / M.II. Jlamuuk, M.W. Parynuna, E.K. Xennep. — M. : Akagemus, 2004. —
383, [1] c. — (Boicmiee npodeccronaibHoe 0Opa3oBanue). (24 7k3.)

5. ITlantuna, 1.B. BrruucnurenpHas matematuka : yueOHuk / 1. B. [lantuna, A. B. CuauykoB
(Yuusepcuterckas cepusi). — M. : Mapker JIC, 2010. (5 3k3)

6. YucneHHBbIC METOBI : YICOHHK U MPaKTUKyM A1 By30B / Y. I'. [TupymoB [u np.] ; moa penak-
nueit Y. I'. [lupymosa. — 5-e u3., nepepad. u gon. — Mocksa : M3narensctBo FOpaiit, 2022. —
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421 c. — (Breicmiee obpazoBanue). — ISBN 978-5-534-03141-6. — Tekcer : anekTpoHHbIH // O6-
paszoBarenbHas miargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/488879 (nara oopa-
menus: 10.10.2022).

7. ®emuenko, .M. Yucnennbie MeTo b1 : Kypc Jiekiui / .M. denuenko ; M-Bo 00pa3oBaHus 1
Hayku Poc. ®enepanuu, BI'TIY. — bnarosemenck : [M3a-Bo BI'TIY], 2005. — 178 c. (12 3k3.)

9.2 ba3bl JaHHBIX 1 HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. bBospmunos, b. Yucnenusie MeToipl. — HanimoHanbHbl OTKPBITHIN yHUBEpCUTET «HTYHT?.
Pexxum moctyma : https://intuit.ru/studies/courses/2317/617/lecture/13403

2. Wudopmanmonnas cucreMa «EarHOE OKHO JOCTyIa K 00pa3oBaTelbHBIM pecypcam». — Pe-
KHM JocTyna : http://www.window.edu.ru/

3. Caiit ['ocygapcTBEHHOr0 HayYHO-UCCIIEN0BATEIBCKOTO HHCTUTYT UH(OPMAIIHOHHBIX TEXHO-
JIOTHIA ¥ TeJIeKOMMYHUKanui. — Pexxum nocryna : http://www.informika.ru.

4. Wnrepuer-Yuuepcuter Wupopmanmonusix TexHomorumit. — Pexum  mocryma
https://intuit.ru

5. Hayuno-oOpa3oBarensHblii UHTEpHET-pecypc 1O YHCIEHHOMY aHanu3y — PexxuMm goctyna !
http://num-anal.srcc.msu.ru/

6. WuatepHer-xypHan "BeraucauTensHble METOIBI M IIporpaMmupoBanue” — Pexxum gocryna :
http://num-meth.srcc.msu.ru/

9.3 D/1eKTPOHHO-0UOIHOTEYHbIE PeCyPChI

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

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jns npoBeneHUs 3aHATUM JIEKIIMOHHOIO M CEMUHApPCKOrO THIIA, TPYNIOBBIX U
WHJUBHYAIbHBIX KOHCYJbTAllMHA, TEKYIIEr0 KOHTPOJISA M IPOMEXKYTOYHOM aTTeCTaluu
UCTONB3YIOTCS  ayJUTOPUM, OCHAIIEHHbIE yuyeOHOH  MeOenblo, ayaTUTOPHON  JOCKOW,
KOMIIBIOTEPOM(PaMHU) C YCTAHOBJICHHBIM JIMIIEH3UOHHBIM CHEIMATN3UPOBAHHBIM TPOTPAMMHBIM
o0ecrieyeHHeM, KOMMYTAaTOpPOM JUIsl BBIXOJAa B AJIEKTPOHHO-OMOJIMOTEUHYIO CUCTEMY U
AJNIEKTPOHHYI0  MH(MOpPMAIIMOHHO-00pa3oBaTenbHyto  cpeny  BITIY,  mynbTuMenuitHbIMU
IIPOEKTOPAMHU, HKCIIO3ULIMOHHBIMU JKpaHaMH, y4eOHO-HarIS AHBIMU nocoOusMu
(MynbTUMEIUNHBIE TPE3CHTALINHN).

Jlns mpoBesneHusl J1abopaTOpHBIX paboOT TakKe MCIONIb3YeTCs KOMIIBIOTEPHBIN Kiacc,
YKOMILUIEKTOBAaHHAs CJIEIYIOINUM 000pYAOBaHUEM:

e KOMIUIEKT KOMIIBIOTEPHBIX CTOJIOB.

e Crou nmpenogasarens

e [lronutp

e AynuTopHas 10CKa

e KoMnbproTepsl ¢ yCTAHOBIIEHHBIM JMIEH3HMOHHBIM CIEHHAIU3HUPOBAHHBIM IIPOrPAMM-
HBIM 00O€ecIieYeHrEM

e MynbTUMEAUNHBIN IPOEKTOP

e DKCINO3ULIMOHHBIN IKpaH

¢ YyeOHO-HATJsAAHbIE TOCOOUS - MYJIbTUMEAUIHBIE IPE3EHTAIMN MO JUCLUTUINHE.

CamocrosTenbHas paboTa CTYJACHTOB OPTaHU3YETCS B ayTUTOPUIX OCHALICHHBIX KOMIIb-
IOTEPHON TEXHUKOH C BBIXOJOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEy BYy3a,
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B CIICIUATM3UPOBAHHBIX JIA0OPATOPUSIX MO TUCIUILIMHE, a TAK)KE B 3a1aX JOCTYIA B JIOKATHHYIO
cetb BI'TTY, B mnabopaTopuu 1cUX0JIOTO-TIearOoru4eCKuX UCCICIOBAHUN U JP.

JIMIeH3MOHHOE MPOrpaMMHOE OOECIICUCHHE: OINCPAllMOHHBIC CHUCTEMBI CeMEHCTBa
Windows, Linux; opucusie nporpammsl Microsoft office, Libreoffice, OpenOffice; matemarnye-
ckuii maker MatLab.

Pazpaborunk: ®emuenko I'.M., kaHaUIAT IEAArOTMUECKUX HAYK, JOIICHT



31

11 JIUCT UIBSMEHEHUHA U JONMOJIHEHUM
YT1Bep:kaenue uzmMmenenuii u qonojgHennii B PIIJL nis peanuzanun B 2020/2021 yu. r.
PIT/] oOcyxnena u onodbpena amns peanusanuu B 2020/2021 yu. T. Ha 3aceqanuu Kadeapsl

nH(pOpPMATUKH U METOJIUKH TMpernoaaBanus nHGopMatuku (mpoTokot Ne 8 ot «17» urons 2020 1.).
B PIIJI BHeceHBI ciieqyromue U3MEHEHUS U OIOJIHEHMS:

No uzmenenusi: 1
No ctpanuilel ¢ u3MeHeHueM: TUTyJIbHBIN
JIUCT

ckmounTh: BxiarounTs:

TexcT: MuHHCTEpPCTBO HAyKH U BbIciiero 00- | Texer: MuHucTepcTBO mpocBenieHus Poc-
pazoBanus PO curickon denepanuun

YTBep:xaenue usmenenuii u nonojanenui B PIL nns peamuszanmu B 2021/2022 yu. r.

PIT/] o6cyxnena u ogoopeHa aist peanm3anuu B 2021/2022 y4. r. 63 U3MEHEHHH Ha 3ace-

naHuu kadeapbl HHPOPMATUKH M METOAMKH TpernojaBaHus uHpopMaTtuku (mpotokon Ne7 ot
21.04.2021 1.).

YT1Bep:kaenue u3menenuii u qonojHennii B PILJL nus peanuzanun B 2022/2023 yu. r.

PIIJI mepecmoTtpeHna, obcyxaeHa u ogodpeHa ais peanuzanuu B 2022/2023 yue6HOM

roJly Ha 3acefiaHnu Kadenpbl HHPOPMATUKU U METOAMKH MPenoaBaHus UH(HOpMaTHKH (IIPOTO-
koi Nel ot 21 centsbps 2022 r.).

B pa6oqy10 mporpamMmy BHECCHBI CIICAYIOIINEC U3MCHCHUA U JOIMOJIHCHU:

Ne uzmenenus: 1

Ne crpanunsl ¢ n3menenuem: 28-29

B Pa3znen 9 BHeceHbl H3MEHEHNUS B CIUCOK JIMTEPATyphl, B 0a3bl JaHHBIX U HH(OpMaLIU-
OHHO-CIIPaBOYHBIE CUCTEMBI, B 3JIEKTPOHHO-OMOIMOTEUHbIE PECYpPChl. YKa3aHbl CCHIJIKH, 00ec-
MEeYMBAIOIIME JOCTYI 00YyUYaIOIIUMCS K 3JIEKTPOHHBIM Y4€OHBIM U3JTaHUSM U 3JIEKTPOHHBIM 00-
pazoBatenbHbIM pecypcaM ¢ caiita PT'BOY BO «bI'TIY ».




