MUWHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHUS POCCUNCKOI ®EIEPAITIN
denepanbHOE rocy1apCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIET0 0Opa30BaHUs
«KYBAHCKU T'OCY JAPCTBEHHBI YHUBEPCUTET»

(DaKyJ'H:TeT MAaTCMAaTHUKU U KOMIIBIOTCPHBIX HAYK

27 mag 2022 1.

PABOYASI MPOI'PAMMA JUCLMITJIMHBI (MOJIY.JI5T)

B1.B.J[B.02.01
BBEJIEHUE B TEOPHIO AIIITPOKCUMAILIAHA
A TAPMOHUYECKWI AHAJIN3

Hanpagnenue noarotoBku

02.03.01 MaremaTtuka U KOMIBIOTEPHBIC HAYKU
HanpasnenHocTs (poguiib)

«MaremaTrueckoe U KOMITbIOTEPHOE MOCIIUPOBAHUE)
dopma oOydeHuUs O4Has

KBanudukanmus OakaaBp

Kpacunonap
2022



Pabouas mporpamma aucuuIuInHel «BBeneHne B TEOPHIO alllIPOKCUMALUU U TApMOHUYECKUNA
aHaJIM3» COCTaBJIEHA B COOTBETCTBUH C (peliepaibHBIM roCy1apCTBEHHBIM 00pa30BaTeIbHbIM
crangaptoM Beicuiero oopasosanus (PI'OC BO) no nanpasnenuto noarorosku 02.03.01 Mare-
MaTHKa U KOMIIbIOTEPHbIE HayKH (YPOBEHb BBICIIEr0 00pa3oBaHMs: OaKalaBpHar)

, ™
[TporpamMmmy cocTaBuI: Q/ KCQ\:)QC 'L/k,,&\)

JIOLEHT, KaHA. ¢pu3.-Mat. Hayk MapkoBckuii A. H.

Pabouas nporpamma IMCHUIUIMHBI YTBEPKEHA Ha 3acelaHuu Kadeapbl
MaTEMaTUYECKUX U KOMITbIOTEPHBIX METOJIOB,

npotokoi Ne 9 ot 04.05.2022.

3aBenyromuit kadeapoit i —m__
P

MAaTEMAaTUYCCKHUX U KOMIIBIOTCPHBIX MCTOAOB Jlexxne A. B.

YTBepx/IeHa Ha 3acelaHuM Y4eOHO-METOINIECKON KOMUCCHH (haKyIIbTeTa
MaTE€MaTUKHU U KOMIIBIOTEPHBIX HAayK, MPoToKoJ Ne 5 ot 05.05.2022.

[Tpencenarens YMK dakynbrera MaTeMaTHKU f/}vf
1 KoMiboTepHbIx Hayk [IImaneko C. II.

PenieH3eHThI:
Casenko U. B., kommepueckuit nupexkrop OO0 «Pocl naBBuno»

Huxutus 1O. I'., nouent kadeapsl TeopeTndeckoit GU3NKU U KOMIBIOTEPHBIX TEXHOJIOTHM
OI'BOY BO «Kyb6aHckuit ToCy1apCTBEHHBI YHUBEPCUTET



1 Hesn n 3axa4M M3y4YeHUs JUCHHUILIMHBI (MOIYJIsST)

1.1 llean ocBOeHUS TUCHHUILIHHDI

LenstMu OCBOCHHS AMCIMILIAHBI «BBeJcHHE B TCOPHIO ANMPOKCUMAIIMK W TapMOHUYE-
CKH aHaJIM3» SBISIFOTCS: (hOpMHUpOBaHHE YIIIYOJEHHBIX 3HAHUU MO TECOPHH ANIPOKCUMAIUHU U
rapMOHUYECKOMY aHaJIM3y; 3HAKOMCTBO C 3aJladyaMH TECOPUHU allpPOKCUMAIIMH U METOJaMH HX
peIIeHUST; TPUIIOKEHUE METOJIOB TEOPHH ANIPOKCUMAITUHU K PEIICHUIO0 MTPAKTHYECKUX MPUKIIAI-
HBIX 3a/1a4.

1.2 3agaun AMCHUIIIMHEI

[Tony4yenue 0a30BBIX TEOPETUUECKUX CBEACHMHA O OaHAXOBBIX M THIBOEPTOBBIX IIPO-
CTpaHCTBax MPUMEHUTENLHO K TEOPUH aIlMIPOKCUMALMU U TapPMOHUYECKOMY aHANU3y; pelIeHHe
3a[a4 anmnpoKCUMAIMH CBSA3aHHBIX C CKaTHEM IU(POBBIX M300pakeHuil, 00pabOTKOI aHaIOrO-
BBIX CHUTHAJIOB U YHMCIECHHBIM METOJIOM PELICHHUS KPaeBBbIX 3a]ad; MOCTPOCHUE AITOPUTMOB pe-
HICHUS 33734 annpoKCUMAallMd W HMX pealn3alusi B CHCTEME KOMIBIOTEpHOH aireOpbl
(MathCAD), Bu3yanu3anus HOJIYYEHHBIX PE3yJIbTaTOB, IMPOBEACHHE YHCIEHHBIX KCIIEPHMEH-
TOB.

[Ipu ocBOCHMU AMCUUILIMHBI BhIpabaThIBaeTCs oOlieMaTeMaTuyecKas KyJibTypa: yMEHUE
JIOTUYECKH MBICIIUTh, TPOBOJIUTH JI0KA3aTeIbCTBA OCHOBHBIX YTBEPXKICHHMA, IPUMEHSATH TOJY-
YEHHbIC 3HAHUS U HABBIKU JIJISl PEIICHUs] KOHKPETHBIX MPUKIAJAHBIX 33]1a4, CTPOUTH aJTOPUTMbI
pElICHHs U MPOBOJUTHh YUCIICHHBIE PAacYeThl, B YaCTHOCTH, NoHMMaTh npuHIUIEl JPEG TexHo-
JIOTUU CKaTUs UU(POBBIX M300paKeHUi, MOHUMATh UACI0 METO/1a 0a3UCHBIX MOTEHIUAIOB IIIH-
POKO MPUMEHSIEMOTO JUIS PEIICHUs] KPAaeBBIX 3a7[ad YPaBHEHHI MaTeMaTu4ecKon (pU3MKH U THU]I-
POJIMHAMUKHU.

[Tomy4yaemble 3HaHUS JIe)KaT B OCHOBE MaTeMaTHUECKOro 00pa30BaHUS M CIIYy)KaT pa3BH-
THIO HABBIKOB MAaTEMaTHYECKOTO M KOMIIBIOTEPHOTO MOJAETUPOBAHUS, BBIYUCIUTEIHHOTO JKCIIe-
pUMEHTa, TPUMEHEHHS YUCIIEHHBIX METOJIOB M IMTPOTPAMMHBIX KOMIUICKCOB.

1.3 MecTo AucuumjinHbl (MOAyJis) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuunnuna «BBenpeHue B TEOPUIO aNMpPOKCHUMAIMM U TAPMOHUYECKUM aHAIU3» OTHO-
CUTCS K 4acTH, GOPMUPYEMOM ydacTHUKAMU 00pa30BaTeNIbHBIX OTHOIIEHUH, O0s1oka b.1 «Jluciu-
TUTHHBI (MOAYJIH)» U SBISETCS AUCHMILTUHON JUIS U3YYESHHUS 110 BBIOOPY.

3HaHUSA ¥ yMEHUS, MPUOOPETEHHBIE CTYJICHTAMH B PE3yJIbTaTe M3YYCHHS TUCIUTLINHBI,
OyIyT UCIONIL30BATHCS MPH U3YUEHUU OOIINX U CHEIUATBHBIX KYPCOB, MPU BHITOTHEHHH KYpPCO-
BbIX M BBIMYCKHBIX KBaTU(UKAIUOHHBIX PabOT, CBSA3aHHBIX C MPUMEHEHHEM KOMITBIOTEPHBIX
TEXHOJIOTHI.

1.4 IlepeueHb NIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs MO JMCHUILIUHE (MOAYJI10), CO-
OTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMM OCBOCHHS 00pa30BaTeIbHON MPOrpaMMbl

N3yuenne naHHOW y4yeOHOW MUCHUIIIMHBI HANpaBJIeHO Ha (opmMupoBaHUE y 00ydaro-
HIMXCS KOMIETSHITHA.

Kon n naumeHoBaHnue nHIUKaTOpa™®

Pe3ynbrarhl 00y4eHHUs 110 JUCIUTIIHE
JIOCTHKEHHS KOMIIETEHIIUU

MK-1 - Cnoco0eH 1eMOHCTPUPOBaTh Oa30BbIe 3HAHUS MaTeMaTHYECKUX M €CTECTBEHHBIX
HayK, OCHOB NPOTrpaMMHPOBaHUS U HHPOPMAIIMOHHBIX TEXHOJIOTUN

IIK-1.1 — JleMOHCTpUPYET HAaBBIKHU pelIIe- 3HaeT OCHOBHBIE METOBI KPUTUIECKOT'O aHAIIN3a U OC-
HUS 3a]1a4 MaTeMaTHYEeCKOTO aHalN3a, JIU- | HOBBI CHCTEMHOI'0 IOAX0/a KaK 00IIeHayYHOTr0 METOAa
HENHOM anreGpsl ¥ aHATMTHYECKOH TreoMeT- | YMeeT aHaIu3upoBaTh 3a/1auy, HCIOJIb3Ysl OCHOBBI KPH-
pHH, UCTIONB3Yys HyHIaMEHTAbHBIC 3HAHUS, | THYECKOrO aHAJIU3a U CUCTEMHOTO MOAX01a




Kon n HammeHoBaHMe HHIUKAaTOpa™
JOCTHKEHHS KOMITETEHIINN

PC3yJ'H>TaTLI O6y‘lCHI/ISI IO JUCHHUILINHE

MOJTyYEHHBIC B O0JIACTH JIaHHBIX MaTEMaTH-
YEeCKUX JTUCHUILINH

VMeeT 0CyHIeCTBIATh MOMCK HEOOXOJUMOM JUIs peliie-
HHS1 TOCTABJICHHOM 331a4¥ HH()OPMAIIUH, KPUTHYESCKH
OLICHUBAS HAJISKHOCTh PA3IMYHBIX HCTOYHHKOB HH-
¢dopmanmu

K-1.2 — JleMOHCTpUpYET HABBIKH MIPO-
rpaMMHUPOBAHHS TIOATOTOBICHHBIX AT O-
PHUTMOB pEUIeHNUS BEIYUCIUTEIBHBIX 33/1a4,
Pa3paboTKH CTPYKTYpPBI U IPOTPaMMHUPOBa-
HUS PEISAIHMOHHBIX 033 JaHHBIX, a TAKKe
HKCTIEPTHBIX CHCTEM

3HaTh HHGOPMAITMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIO-
TUH ¥ OCHOBHBIC TpeOOBaHMs HHPOPMAITMOHHON 0e3-
OIMMACHOCTH

YMeTh UCIOIB30BaTh METOAbI MATEMATHYCCKOI'O M aJI-
TOPUTMUYCCKOI'0O MOACIIUPOBAHUA ITPU PECUHICHHUU TECOPC-
TUYCCKUX W IMPUKIIATHBIX 3a1a4

BirameTs HaBEIKAMH MaTEMaTHICCKOTO M aJlTOPUTMHIC-
CKOT'0 MOJICIIUPOBAHUS TIPU PEIICHUH TEOPETUUECKUX U
MIPUKIIATHBIX 33724

IIK-1.3 — Brnaneer ceTeBbIMH TEXHOJIOT M-
MH, B TOM YHUCJIE, OCHOBAaMH TEOPUHU
HEUPOHHBIX CETEU

3HaTh HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIO-
THH U OCHOBHBIC TpeOOBaHUs HH(POPMAIIMOHHOHN 0e3-
OMAaCHOCTH

YMeTh UCTI0JIB30BaTh METObI MAaTEMAaTHYECKOI'O U aJl-
TOPUTMHYECKOT'O MOJEIUPOBAHMS IPU PEIICHUH Teope-
TUYECKUX U MPUKIAJHBIX 3a/1a4

Brnanetp HaBBIKaMH MaTEMAaTUYECKOTO U allTOPUTMUYE-
CKOT'0 MOJICJIUPOBAHNS IPH PELLICHUU TEOPETHUECKUX U
NPUKIAJHBIX 33024

MK-1.4 — Cobupaet 1 aHaTU3UPYET HAYY-
HO- TEXHUYECKYIO HH(POPMAIIHIO C YUETOM
0a30BBIX MPECTABICHUH, MOTYYCHHBIX B
o0sacTu hyHIaMEHTAIbHONH MaTeMaTHKH,
MEXaHHUKH, ECTECTBEHHBIX HAYK, TIPOTpPaM-
MUPOBAHUS ¥ HHPOPMAITMOHHBIX TEXHOJIO-
T

3HaTh HHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIO-
MM U OCHOBHBIC TpeOOBaHUs HH(DOPMAIIMOHHOMN 0e3-
OMACHOCTH

‘YMeTh UCIIOIb30BaTh MCTOAbI MATCMATUYCCKOT'O U aJl-
TOPUTMUYCCKOI'0 MOACIIUPOBAHUA ITPU PECUHICHHUU TECOPEC-
TUYCCKUX U MPUKJIAAHbIX 3a1a4

BnageTs HaBBIKaMM MaTEMATHYECKOTO U allTOPUTMUYE-
CKOT'O MOJIEIMPOBAHUS PU PEIIEHUH TEOPETUYECKUX U
MIPHUKJIATHBIX 337184

MK-4 — Crioco6eH npernogaBaTh MaTEMaTUKy U MH(POPMATUKY B CPEAHEH IIKOJIE, CIIeIIAab-
HBIX y4eOHBIX 3aBEICHUAX Ha OCHOBE MOJYYEHHOTO (PyHIAaMEHTAILHOTO 00pa30BaHUs U HAYY-

HOI'o MUPOBO33pCHUA

IIK-4.1 — [Tornmaet 1 0OBICHSIET MECTO
MPero/IaBaeMoro MpeaMera B CTPYKType
y4eOHOH JesTeNbHOCTH; BO3MOXKHOCTH
npeamera 1o Gpopmuposanuio Y'Y J; cie-
[UATBHBIC TPHEMBI BOBIICUCHHS B YICOHYIO
JESITENBbHOCTB 110 IPEAMETY 00yJaroImuxcs
¢ pa3HbIMH 00pa30BaTEIbHBIMU HOTPEOHO-
CTSIMU; YCTaHaBJIMBATh KOHTAKTHI C 00y4a-
IOLIMMUCS Pa3HOTO BO3pacTa U UX POJIUTe-
JSIMH (3aKOHHBIMH TIPEJICTaBUTEISIMU), IPY-
T'MMU T€Jarori4ecKUMH U HHBIMHU paboT-
HUKaMW;, COBPEMEHHbIE ITe1arOrHIeCKHe
TEXHOJIOTHH Peann3aluil KOMIIETEHTHOCT-
HOTO NIOJXO0/Ia C YIETOM BO3PACTHBIX U WH-
TUBUTYyaTEHBIX 0COOCHHOCTEH 00ydaro-
IIMXCSI; METOBI U TEXHOJIOTHUU MOJTUKYITh-
TypHOTo0, U PepeHINPOBAHHOTO U Pa3BH-
BAaIOIIETr0 O0yYEeHHS

3HaTh METO/JIbI MATEMATUYCCKOI'0O U AJITOPUTMUUCCKOTO
MOACIIUPOBaHUA

YMeTh peliath CTaHIapTHRIC 3a1a4i MPO(HECCHOHATb-
HOM JIEATEIbHOCTH Ha OCHOBE MH(OPMAIIMOHHOMN 1 OHO-
nrorpaguUecKol KyIbTyphl

Brnagets HaBBIKaMu pemiaTh CTAaHAAPTHBIE 33/1a4H MIPO-
(hecCHOHABHOH NIeATEIIEHOCTH

MK-4.2 — OcymiecTBiisieT BEIOOp MecTa

3HaTh MCTOIbl MATEMATUYCCKOI'0 1 aJITOPUTMHUYCCKOTO




Kon n HammeHoBaHMe HHIUKAaTOpa™
JOCTHKEHHS KOMITETEHIINN

PC3yJ'H>TaTLI O6y‘lCHI/ISI IO JUCHHUILINHE

MpernojaBaeMoro npeaMera B CTPYKType
y4eOHOM JesITeNbHOCTH; BO3MOXKHOCTH
npeameTa o ¢popmupoBanuio Y'Y ; cre-
IUATBHBIX TPUEMOB BOBJICUCHHUS B yueO-
HYIO JCATENBHOCTD 10 MPeMETy 00ydaro-
LIMXCSI C pa3HBIMU 00pa30BaTENbHBIMU I10-
TpeOHOCTSIMU; YCTAaHABIMBAET KOHTAKTHI C
00y4aroIMMHCS pa3HOTO BO3pacTa M UxX
pOIOUTENSIMU (3aKOHHBIMH IPEACTaBUTEISI-
MH), APYTUMH NE€-TOTMYECKUMHU U UHBIMU
paboTHUKaMK; COBPEMEHHBIX Mearoruyie-
CKUX TEXHOJIOTUH peaan3aniy KOMIETEHT-
HOCTHOT'O ITOIXOZIa C Y4E€TOM BO3PAaCTHBIX U
WHAWBUAYaATBHBIX 0cOOEHHOCTEH 00y4aro-
LIMXCSI; METOAOB M TEXHOJIOTUH MOJINKYIIb-
TypHOTO, TH(QPEPEHITUPOBAHHOTO U Pa3BU-
BaIOIIETro O0yUYeHHS

MOACIIUPOBAHUA

YMeTh peniath CTaHAapTHBIC 337a91 POECCHOHAb-
HOH IeSITeTbHOCTH Ha OCHOBE HH(POPMAIIMOHHON 1 OHO-
JUOTpaQUIECKON KYJIBTYPBI

Brnagets HaBbIKaMu pemiaTh CTaHAAPTHBIC 3a/1a4H MPO-
(heccroHANBHON ACATCIIEHOCTH

IIK-4.3 — Brnaneer HaBbIkamMu 00y4YeHHUS U
JIMAarHOCTHKH 00pa30BaTENbHBIX PE3YibTa-
TOB C yYETOM CHETN(PUKN YIOHOH JUCIIH-
IIJIMHBI U pC€aJIbHBIX y‘IC6HbIX BO3MOKHO-
CTel BCeX KaTeropuit 00ydaronmxcs; npu-
eMaMH OLICHKH 00pa30BaTeIbHBIX Pe3YIlb-
TaToB: (POPMHUPYEMBIX B ITPEHOAaBACMOM
npeaMeTe NpEeAMETHBIX U MCTAIIPEAMETHBIX
KOMITCTEHIINH, a TaK)Ke OCYIIECTBIISATH
(COBMECTHO C IICUX0JI0TOM) MOHUTOPHHT
JIMYHOCTHBIX XapaKTCPUCTHUK

3HaTh METOJbI MATEMATUYCCKOI'0O U AJITOPUTMUUCCKOT'O
MOACIIUPOBAHUA

YMeTh peniath cTaHIapTHBIE 3a1a41 PO(HecCHOHATh-
HOW JeATeILHOCTH Ha OCHOBE MH(POPMAIIMOHHON 1 OHO-
rorpaguueckol KyIbTyphl

Branets HaBBIKaMHM pemiaTh CTaHAAPTHBIC 3a0a49H TIPO-
(hecCHOHATBHOH NIEeATEIbHOCTH

Pe3ynbrarel 00ydeHus Mo JUCHMILIMHE JOCTUTAIOTCS B paMKaX OCYILECTBIEHUS BCEX BU-
JIOB KOHTAKTHOM M CaMOCTOSTENIbHOM pabOThl 00Y4aOLINXCs B COOTBETCTBUHU C YTBEP)KICHHBIM
y4€OHBIM IJIaHOM.

WHuaukaTtopsl JOCTHXKEHHUSI KOMIETEHIMH CUNTAtOTCs C(OPMUPOBAHHBIMU IIPU JTOCTHXKE-
HUU COOTBETCTBYIOLIUX UM PE3YJIbTAaTOB 00YUECHHUS.

2. CTpyKTYpa H coiepKaHNe JUCIUIITHHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT
OOmiast TpyA0EMKOCTh AMCLUUIUIMHBI COCTaBIAET 3 3aueTHbIC €IUHMIIbI, UX paclpeene-
HUE 10 BUJaM paboT NpeCTaBIECHO B TaOIHIIE.

Bun yuebnoi paboThl Bcero Cemectpsbl
4acoB (dacer)
5-i
KonTtakTHas padoTa, B TOM YHCJI€: 40,2
AyauTOpHBIE 3aHATHS (BCEro) 34
3aHsATHUS JIEKIIMOHHOTO THIIA 16
3aHATUS CEMUHAPCKOTO TUNA (CEMUHAPbI, IPAKTUYECKHE —
3aHATHA)
JlaGopaTopHble 3aHATHS 18
HNnas koHTaKkTHasA padora:




Kontpoisb camocTositenbHOM padoTsl (KCP) 6

[Ipomexyrounas arrectanus (MKP) 0,2
CamocrosiTejibHasi paboTa, B TOM YHCJIE: 67,8
[TpopaboTka yueOHOro (TeOpETHUECKOro) MaTepuaa 60
IToaroToBKa K TEKymeMy KOHTPOJIIO 7,8
OO0mas Tpy10eMKOCTh | Yac. 108
B TOM YHCJIe KOHTAaKTHasA 40,2
padora
3a4. e/l 3

2.2 CTpyKTypa A¥CUHMIIIMHBI
Pacnpeznenenue BuioB yueOHON pabOThI U UX TPYJOEMKOCTH IO pa3JieaM JAUCHUILIUHBI.

Paznensl [ucUIInHbl

, I3y4aeMBbIe B 5 CEMECTpE.

KomnuectBo uacos
Ne pas- HaumenoBanue pa3aenon Aynuropas CamocrosTenbHas
nena Bcero pabora KCP aGoTa
q1 | 113 | Jp P

1 JInneliHbIE 1 HOPMUPOBAH- o4 4 B 4 B 16
HBIC TTPOCTPAHCTBA

5 Anmnpokcumanus B 6aHaxo- 26 4 B 4 5 16
BBIX IMPOCTPAHCTBAX
ATpoKkcuManus B THIbOep-

3. TOBBIX MPOCTPAHCTBAX U 31,8 4 — 6 2 19,8
Dypbe aHaNU3

" Mertox 6a3UCHBIX ITOTEHIIHN- 28 4 B 4 2 16
aJIoB
Hmoeo no oucyuniune: 108 16 — 18 6 67,8

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3anstus / cemunapsl, JIP — mabopaTopHbie 3aHs-

s, CPC — camocTosATenpHas

pabota cTyneHTa

2.3 Conep:xanue pa3ieioB TUCHUTLINHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

®dopMma TeKy-
Haumenosanue pazne-
Ne a Copnepxanue paszaena 1IEr0 KOH-
TPOJIA
1 2 3 4

5-i ceMmecTp

JIuneliHbie U HOPpMU-
1 | poBanHbIe poCTpaH-
CTBa

Omnpenenenne TMHEMHOTO IPOCTpaHCTBA. JIn-
HElHas 3aBUCUMOCTD Y JIMHEHAs HE3aBUCH-
MOCTb 3JIEMEHTOB. JINHEeltHbIe MHOT000pa3usl.
IIpumepsl. BelTykiible MHOKECTBA B INHEWHBIX
npoctpancTBax. OnpeneneHne HOpMUPOBAHHOTO
npoctpaHcTia. [Ipeaern mocnenoBaTeabHOCTH.
ITpriMepsl HOPMHUPOBAHHBIX IPOCTPAHCTB. DKBHU-
BAJICHTHOCTh HOPM B KOHEUHOMEPHBIX ITPOCTPaH-
cTBax. M3oMop¢u3M, U30METPUS U BIOKEHHUE
HOPMHPOBAHHBIX IPOCTPAHCTB

Anmnpokcumanus B
0aHaXOBBIX MPO-

dyHaaMeHTaIbHbIE Ocaea0BareabHocTU. Onpe-
JiesieHre 0aHaxoBOro npocTpaHcTsa. [lpumepsl




CTPaHCTBAx OaHaxoBbIX npocTpaHcTB. [lognpocrpancTea
HOPMHUPOBAHHOI'O IPOCTpaHCTBa. PaccrosiHue ot
TOYKH /10 noAnpocTpancTaa. [Ipubnmxenue sie-
MEHTaMH MOAIPOCTPaHCTBA. JINHEHbIE MHOTO-
00pa3usl IJI0THBIE B HOPMUPOBAHHOM ITPOCTPaH-
cTBe. Psipl B HOpMUPOBAaHHBIX U OaHAXOBBIX
IIPOCTpaHCTBax. baHaxoBBI MIPOCTPAHCTBA CO
cueTHbIM Oazucom. CenapaOenbHbIe MPOCTPaH-
CTBa

EBxinoBbl 1 yHUTapHBIE pocTpaHcTBa. Onpe-
JieJieHre TUIs0epToBa npoctpancTsa. Oproro-
HaJIbHbIE U OPTOHOPMUPOBaHHbIE cucTeMbl. [Ipo-
Annpokcumanusi B uecc oproronanuzauuu [lImuara. Onpenenurens
TIIBOEPTOBBIX MPO- I'pama u ero cBoiicTBa. PaccTosiHre OT TOUKH 10
crpancTBax U @ypbe | moanpocTpancTBa. OpTOrOHAIbHBIE TONOJHEHHUS.
aHanus3 Psinpr @ypbe B rusibOEpTOBOM MPOCTPAHCTBE.
HepasencrtBo beccens. [lonHble OpTOrOHaNbHbIE
cucreMsl. Psapl @ypbe B OCHaIIEHHOM OaHaxo-
BOM IIpocTpaHcTBe. OpTOroHaNIbHBIE PA3JI0KEHUS

[TonHbBIE CHCTEMBI TOTEHIIMAIOB HAa OTPE3KE.
ITpobnema BeIOOpa 6a3ucHBIX ToYeK. [ToHbIE
CHCTEMBI Ha rpanule obnactu. 3agada Pobena u
QITOPUTM pelieHus. BHyTpenHss 3agavya JIupux-
ne Ui ypaBHeHus Jlaruiaca u anropuT perie-
Hus. [Ipyrue mojiHbie CHCTEMbI TIOTEHIIMATIOB U
UX MPUMEHEHHE B 33/1a4aX MaTeMaTH4ecKon pu-
3WMKH U 33/1a4ax CKaTHs MUPPOBBIX H300paxKe-
HUH.

Merto 6a3ucHBIX T10-
TEHIUATIOB

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
3aHATUS CEMUHAPCKOTO TUIA HE TIPEAYCMOTPEHbI

2.3.3 JlaGopaTopHbIe 3aHATHS

HaumenoBanue nabopatopHbix paboT

®dopMma TeKy-
IIETO KOHTPOJIS

2

3

5-i ceMecTp

JInHeliHas 3aBUCUMOCTh U JIMHEMHAs HE3aBUCUMOCTD 3JIEMEHTOB JIUHEM-
HOI'O IPOCTPaHCTBa

JIP

N

ba3uc B TMHETHOM IPOCTPaHCTBE U pasio’KeHUE Mo Oa3zucy

JIP

3az[aqa HaI/IJ'Iy‘lH_ICI\/‘I alrpoKCUMalu i1 KOHCYHOMCPHOT'O ITPOCTPAH-
CTBa

JIP

3agaua HaWJTydIIeH annpokcuManuu 6eckoneuHo auddepenunpyemoit
(GYHKIIMM MHOTOWIEHOM (PMKCHPOBAHHOM CTENEHU

JIP

Pasznoxxenue B psan Tennopa

JIP

JlokanpHas annpokcuManus 6eckoHeyHo quddepeHunpyeMoil GyHkuuu

JIP

3amaua YeOsmesa. Muorounensl YeoOrnIlesa

JIP

[TpocTpaHcTBO HENMPEPBIBHBIX (YHKIUH

JIP

O|o|N|O|o1

Teopema BeliepmTpacca 0 IIIOTHOCTH MHOTOUYJIEHOB B MPOCTPAHCTBE
HENPEPBIBHBIX (PYHKIINH

JIP

Pemrenne 3aJadu HaI/IquHIeﬁ AIMPOKCUMAIMK B CBKIIMJOBOM IIPO-

JIP




CTpaHCTBE
11 | Oproronanuzauus [1IMuaTa KAHOHUYECKON CUCTEMBI MHOTOUJIEHOB JIP
12 | HeycroitunBocTh mporiecca oproronanusamnuu [Imuara JIP
13 | Muorounens! Jlexxanipa u UX CBOWCTBa JIP
14 | Annpokcumarisi HermpepbIBHON (GyHKIIMK MHOTOWIeHaMu Jlexxanapa JIP
15 | KoahdurmeHnTs! aneMeHTa annpoKCHMaluu JIP
16 | CkopocTh anmpoKCUMAITIH JIP
17 | TpuronoMmerpuyeckas cucreMa JIP
18 | Pa3noxxenue HenpepbIBHOW (DYHKIIMU IO TPUTOHOMETPHUUECKOM CUCTEME JIP
19 | CpaBHeHHE anTPOKCUMATHUBHBIX CBOMCTB PA3IMYHBIX CHCTEM JIP
20 | Pa3noxeHue o HeOPTOrOHAIBHBIM CUCTEMaM JIP
21 | Onpenenutens ['pama u ero CBOCTBa JIP
22 | IlomHbIE CHCTEMBI TOTEHITMATIOB HA OTPE3KE JIP
23 | [Ipobnema BeIOOpa Oa3UCHBIX TOUYEK JIP
24 | TlosmHbIE CHCTEMBI HAa TPAHUIIE 00JIaCTH JIP
25 | 3amaya PoGeHa u anroputm pemeHus JIP
26 | Buyrpennsas 3anava J{upuxie 11t ypaBHenus Jlamaca u anroputm pe- JIP

HICHUS
27 | CpaBHeHUE alMPOKCUMATUBHBIX CBOMCTB Pa3IMUHBIX CUCTEM JIP

3amura abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduueckoro 3aganus (PI'3), nanucanue pedepara (P), acce (3), koi-
nokBuyM (K), recruposanue (T) u 1.1.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
KypcoBble paboTbl HE IPEYCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yaroIuXcs Mo JUCHUILINHE (MOIYJIIO)

CamocrosiTenbHast paboTa CTyJI€HTOB 0 TUCIUIUIMHE BKJIIOYAET CIEAYIOIINe BUABI Jes-
TENLHOCTH:
— MpopaboTKy U aHANU3 JEKIIMOHHOTO MaTepuana;

— U3y4eHue y4eOHOH JINTepaTypsl;

— nouck uHpopmanuu B ceti UHTEepHET Mo pa3IUYHbIM BOIIPOCAM;
— peIlIeHHe 3a/1a4 10 TeMaM Kypca;

— paboTy ¢ BOmpocamMu JJisi CaMOIIPOBEPKH;

— MOJTrOTOBKY K KOHTPOJILHOU paboTe;

— MOJTOTOBKY K 3au€Ty.

[TepedyeHnb yueOHO-METOIUYECKOTO 00€CTICUeHUS TUCIUTTMHBI PEICTABIIEH B TAOJIHIIE.

Bun camocrosTeabHOU
paboThI

[TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUSI TUCIIUTLIMHBI
0 BBITIOJTHEHUIO CAMOCTOSITENIbHOM pabOTHI

[ToaroroBka k TeKyIie-
MYy KOHTPOJTIO

Meroauueckue ykazaHus IJsl IOATOTOBKH K 3aHATHUAM JIEKIIH-
OHHOT'O U CEMMHApPCKOTO THMA. YTBEPXKIECHbI Ha 3acelaHUuu
CoBera (akynpTeTa MaTeMaTUKU W KOMIBIOTEPHBIX HayK
OI'BOY BO «Ky6I'Y». ITporokon Ne 5 ot 05 mast 2022 T.
MeTtoauueckue ykazaHus MO BBIMOJIHEHHUIO CaMOCTOSITEIbHON
paboTbl oOyuaromuxcs. YTBepKIeHb Ha 3acenanuu CoBeTa
¢dakynpTeTa MaTeMaTUKU U KoMbloTepHbIX Hayk @I'BOY BO
«Ky6I'VY». ITporokon Ne 5 ot 05 mas 2022 r.

MeTtoauueckue yka3zaHus MO MCIOIb30BAaHUIO HHTEPAKTHUBHBIX
METOI0B 00ydeHus. YTBepkJeHbl Ha 3acenanuu Coseta (a-




KyJbT€Ta MaTEMaTHKU W KOoMIbIOTEpHBIX Hayk PI'BOY BO
«Ky6I'Y». ITporokon Ne 51 ot 05 mast 2022 r.
Metoauueckue ykazaHus 1O TOJTOTOBKE 3cce, pedeparos,
KypCOBBIX paboT. YTBepxaeHbl Ha 3acenanuu Cosera (akyib-
TeTa MaTeMaTUKU M KOoMIblOTepHbIX Hayk @PI'BOY BO
«Ky6I'V». IIporokon Ne 51 ot 05 mast 2022 r.

2. |BemosiHeHHe 1abopa-
TOPHBIX padoT U pac-
YEeTHO-TPapUIECKUX
3alaHUI

MeTtoauueckre yKa3aHHsl 10 BBINOJTHEHHUIO JIaOOPaTOPHBIX
pabot. YTBepkaensl Ha 3acenannu CoBeTa (hakynbreTa MaTe-
MaTuku ¥ KomnbioTepHbIX HayKk PI'BOY BO «KyOI'V». Ilpo-
TokoJ Ne 5 ot 05 mas 2022 r.

Metoauueckie yka3zaHUSI [0  BBINOJHEHHIO PAaCYETHO-
rpaduvecKkux 3amaHui. YTBepKIeHbl Ha 3acemanuu Coera
(dakynapTeTa MaTeMaTUKA U KoMmmbloTepHbIX Hayk PI'BOY BO
«Ky6I'V». ITporokon Ne 5 ot 05 mas 2022 r.

3. [[loaroToBka u odopm-
JICHUE OTYETOB TI0
MPAKTUKE

1. Meroauueckue yka3aHUs 110 HOATOTOBKE M O(OPMIIEHHUIO
oT4eTa 1o NpakTUKe. YTBEpKAeHbI Ha 3acenanuu Coseta (da-
KyJIbT€Ta MAaT€MaTUKU M KoMIbloTepHbIx Hayk PI'BOY BO
«KyoI'Y». [Iporokon Ne 5 ot 05 mas 2022 1.

4. |BbInOJHEHHE U 3alUTa
BBIITYCKHOW KBaJTH(H-
KaI[HOHHOH pabOTHI

1. Meroauueckue yka3aHMs 110 BBIIOJIHEHHIO U 3alllUTE BbI-
MyCKHOW KBaJM(UKAIIMOHHOW paboThl (OakamaBpwar, Maru-
CTpaTypa, CHelHMaIUTET). Y TBEpKIAeHbl Ha 3acenanuu Cosera
(dakynpTeTa MaTeMaTUKU U KoMIbloTepHbIX Hayk @PI'BOY BO
«Ky6I'VY». IIporokon Ne 5 ot 05 mas 2022 r.

VY4eOHO-MeTOIMYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs W3
YHCIIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTasistoTcs
B (popMax, aJanTUPOBAHHBIX K OTPAaHUYCHUSAM UX 370POBbS U BOCIPHUATUS HH(OPMALIUH:

JUiist T ¢ HApYIICHUSIMH 3PEHHS:

— B IIEYaTHOW (hOpMe YBEINYECHHBIM HIPUPTOM;

— B (hopMe PIEKTPOHHOTO JOKYMEHTA;

— B (popme ayauodaiina;

— B ieyaTHOM popme Ha s13b1ke bpaiins.
JLis JIiL ¢ HapyLIEHUAMHU CIIyXa:

— B IIeYaTHOU (opme;

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.
Jljig au1 ¢ HapyIIeHUsIMA OIIOPHO-/BUTaTEIBLHOTO ammnapara:

— B I1e4aTHO! (opme;

— B (popMe dJIEKTPOHHOT'O IOKYMEHTA;

— B (popme ayamnodaiina.

JlaHHBIN NepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTUHI€HTa 00Y-

Yaromunuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlexuuu, 1abopaTopHble 3aHATHUS, KOHTPOJIbHBIE Pa0OTHI, 3aUET.

Paz0op mpakTHueckux 3ajay M MPUMEPOB, MOJIECTUPOBAHHME CUTYallUi, MPUBOIALIMX K
TE€M HWJIM UHBIM OLIMOKaM B MpOrpaMMe, BbIpaOOTKa HAaBBHIKOB BBISIBICHUS U MCIPABJICHUS OLIU-
00K B Mpolecce HamucaHus HporpaMmsbl. [IoCTpoeHHEe TECTOBBIX NMPUMEPOB ISl BBISBICHUS
OIIMOOK B MMporpamMme U cpaBHEHUsI 3(HPEKTUBHOCTH PA3IUYHBIX AJITOPUTMOB.

JUig i ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMHU 370POBbsI IIPEYCMOTPEHA OpPTraHU3alUs
KOHCYJIbTAIlMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.




4. OneHo4YHbIe CPeACcTBA IJIsl TEKYILIero KOHTPOJIsl yCIIeBaeMOCTH U IPOMEKYTOYHOM
aTTecTaluu
4.1 ®oHA OLEHOYHBIX CPEICTB VIS NPOBeJeHHUS TeKYILero KOHTPOJIst

[IpumepHBIii IepedeHb BOMPOCOB ISl TOATOTOBKH K 3a4ETYy:

1) JlunecitHast 3aBUCHMOCTD U JIMHEHHAS HE3aBUCUMOCTD JJIEMEHTOB;

2) Jluneiinbie MHOTOOOpa3us. [Ipumepsr;

3) Bbimykible MHOXKECTBA B IMHEHHBIX MPOCTPAHCTRAX;

4) DKBHBaJICHTHOCTh HOPM B KOHCYHOMEPHBIX MPOCTPAHCTBAX;

5) H3omopdusm, H30METPHS U BIOKEHHE HOPMUPOBAHHBIX TPOCTPAHCTB;

6) Omnpenenerue 6aHaxOBOTO MpocTpaHcTBa. [IprMepbl 6aHAXOBBIX MPOCTPAHCTB;

7) TloampocTpaHCTBa HOPMHUPOBAHHOTO MPOCTPAHCTBA. PacCTOSHHE OT TOYKH 0 TMOJ-

MIPOCTPAHCTBA;

8) IlpubmmKeHue FIeMEHTaMU TTOAIPOCTPAHCTBA;

9) Jluneiinpie MHOTOOOpPA3Hsl TUIOTHBIC B HOPMHUPOBAHHOM IIPOCTPAHCTBE;

10) Psiibl B HOpMUPOBAHHBIX M OaHAXOBBIX POCTPAHCTBAX;

11) banaxoBbI IPOCTPAHCTBA CO CUETHBIM OazucoM. CenapabebHbIe TPOCTPAHCTBA,;

12) EBKINIOBBI M YHUTApHBIE MpocTpaHcTBa. OnpeiesieHre Tuib0epToBa MPOCTPAHCTBA;

13) Iporiecc oproronanusarmu [1Imuara. Onpenenutens ['pama 1 €ro CBOWCTBa;

14) PaccTosiHEE OT TOYKH JI0 MTOAMPOCTPAHCTBA;

15) OproroHajbHbIE JOMOIHCHHS,

16) Psiier @yphe B rusib0EpTOBOM MPOCTPAHCTBE;

17) HepaBenctBo beccens. [ToHbIe OpTOroHaIbHBIC CUCTEMBIL;

18) Psiibt dyphe B OCHAIICHHOM 0aHaXOBOM ITPOCTPAHCTBE;

19) OproroHajbHbIC pa3I0KEHUS;

20) IMonHbIe CHCTEMBI IOTCHIIMAIOB HA OTPE3KE;

21) ITonmHble CHCTEMBI Ha IpaHUIlE 00J1aCTH;

22) 3agaya PoOeHa 1 aJITOPUTM PELICHUS;

23) Buytpennss 3aaaqa J{upuxie 1 ypaBHeHus Jlamnnaca v airopuT™ perieHus..
[TonHbIi HAOOP BCEX BAPUAHTOB OLEHOYHBIX CPEACTB ISl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH H
MIPOMEKYTOUYHOM aTTECTAllK U BOIPOCOB K 3aueTy npuBoautcs B POC (Donae o1ieHOUHBIX
CpeZCTB), KOTOPBIK 0(hOPMIIEH KaK OTIIEIbHOE MPUIIOKEHNE K pabodeld mporpaMme.

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl POBECHUsI POMEKYTOYHOM aTTecTauuu

[To pynKIIMSIM %0001 ' x0001 OMPEICIHTH CIeyIomHe byHKIUU:

%0001 _X0001_ — TOYKa NCPECCUCHUSA Fpa(bHKOB _XOOO]._ u _X0001_'

~x0001
x0001 — JIOManHas C y(0QQ]l S3BCHBIMHM HAXOIAIASACA B ynQpQl ~HOJIOCE q)yHK'

O1H x0001 ; KOOpAWHATBI 3BEHLCB 3a1a0TCA CJ'Iy‘IS.fIHBIM o6pa30M.
_XOOOl_ — KYCOUYHO-TIOCTOAHHAA Q)YHKHI/IH MMOCTPOCHHAA 110 _X0001_’ a6CI_[I/ICCBI KycC-

KOB OIIPCACTIAIOTCS PABHOMEPHBIM p336I/IeHI/IeM OTpE3Ka x0001 Ha x0001 yacTel.

_x0001_-
3ananme Ne 1. Jlna Gynxumii: yggpq mnocrpouts B MathCAD anmpokcumanuu u Bbl-

YUCJIUTH BCIIMUNHY YKJIIOHCHUS NPU PA3TTHUIHBIX x0001 x0001 > MMOCTPOUTH l"pa(bI/IKI/I CKOpO-

CTH almpOKCHMAIIUH:
a) momuHOMamu Jlexanapa;
b) momuHomamu YeOniiiesa;
C) TPUTOHOMETPHYECKOW CUCTEMOIA;



d) cucremMamMu MOTEHIIHAIOB _x0001_-

Pe3ynbpTarhl cBeCTH B TaOJIUIly M yKa3aTh AJIs Kakod (YHKIUM Kakas cucTeMa sBIseTcsl Hau0o-
Jiee IpeaIoYTUTENIbHEN.

3apanme Ne 2. Cpencreamu MathCAD pemmnts 3anaqy Pobena mis obnactu  ygog1  ©

TpaHHLei yop1 > TAC %0001 » x0001 —Ayrarpaduka yooo1 TP 50001 M x0001
ayra rpaduka yggp1 UPH  y0QQ]1 - DBPIYMCIAT KOHCTaHTy PoOeHa M MOCTPOUTH JIMHUM

YPOBHS TIOJy4E€HHOTO MOoTeHIrana Pooexa.

3aganme Ne 3. CpencrBamu MathCAD pemuth BHYTpeHHIOIO 3amauy Jlupuxie s
ypaBHeHus Jlamnnaca:

Aw(x)]g = 0,w(x)|s = f(x),

rae HocTpouts JIMHNK YPOBHS IOBEPXHOCTH (001 — PelleHUs 3axaqu Jupuxie.
x0001 - -

I[JI?I IMOJIYYCHUA 3a4éTra CTYACHT OJOJI’KCH BBINMOJIHUTL U CAATh NPCIIOAABATCIIIO MOJTYYCH-
HBIC ITPAKTHYCCKUC CCMCCTPOBLIC 3a/laHU .

OrneHOYHBIE CPECTBA I UHBAIUIOB U JIMIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3]10PO-
Bbsl BBIOMPAIOTCS C yYETOM MX MHJIUBUAYAIbHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpH HCO6XOI[I/IMOCTI/I HHBaJIMAaM W JinaM C OrpaHM4YC€HHBIMH BO3MOXHOCTAMU 30PO-
Bbs [IPEIOCTABIIAETCS AOMOJIHUTENBHOE BPEMsI UIsl IOATOTOBKH OTBETA HA SK3aMEHE;

— IIpU NIPOBEJICHUU MPOLIETYpPhl OLICHUBAHUSI PE3YJIbTATOB 00yUEHUsT UHBAINUJIOB U JIULL C
OTrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBbsl IIPEAYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUYECKHUX
CpCacTsB, H€O6XOI[I/IMHX MM B CBA3U C UX MHAUBUAYAJIbHBIMU OCO6CHHOCT$IMI/I;

— IpU HEOOXOAUMOCTH AJIs1 00yYaroIUXCs ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS
U MHBAJIMAOB IIpoucaypa OUCHHUBAHUA PE3YJIbTATOB 06yqu1/151 o JUCHUINIIMHE MOXCET IMPOBO-
JUTBCS B HECKOJIBKO 3TaIlOB.

[Iponienypa olieHMBaHUSI PE3YJIBTATOB OOyYEHUS MHBAIHMIOB U JIUI[ C OTPaHUYCHHBIMH
BO3MOYKHOCTSIMM 3/I0POBbSl 110 JUCHMIUIMHE (MOIYJII0) MpPeayCMaTpUBAeT NPEAOCTaB/ICHUE HH-
¢dopMmaruu B popmax, aAanTUPOBAHHBIX K OTPAaHUYEHUSM UX 370POBbs M BOCTIpUATHUS HHPOpMa-
LUU:

JLnst an ¢ HapyIEeHNUs MU 3pEHUS:

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JList AL ¢ HapyIeHnssMM OITOPHO-JBUTaTEIbHOTO almapara:

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN MepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTUHIE€HTa 00Y-
YaroLUXCsl.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMO
JJIs1 OCBOCHMS M CUUILIUHBI (MOAYJIA).

5.1 OcHoBHasi 1uTEpaTypa:

1. Kyzosnes, B.II. Kypc reomerpun: sneMeHTsl TONojoruu, AuddepeHnnaibHas reo-
METpHsi, OCHOBAHUS TeoMeTpuH [ DneKTpoHHbIN pecypc] : yueOnuk / B.I1. Ky3osnes, H.I'. ITona-
eBa. — OINeKTpoH. naH. — MockBa : @usmariut, 2012. — 208 c. — Pexum pocrymna:
https://e.lanbook.com/book/59618



2. Tpenorun, B.A. OObikHOBeHHBIE nU(p(epeHInaTIbHBIE YpaBHEHUS [DIEKTPOHHBIH
pecypce] : yueonuk / B.A. Tpenorun. — DnekTpoH. n1aH. — Mocksa : @uszmariaut, 2009, — 312
c. — Pexxum nocrymna: https://e.lanbook.com/book/2341

3.  Kynapsimos, C.H. OcHOBHBIC METO/IbI PEIICHUS TPAKTUYECKUX 3a7a4d B Kypce «YpaB-
HEHHs MaTeMaThudeckoi ¢usukmy» : yuebnoe nocodbue / C.H. Kynpsimos, T.H. Paguenko ; Mu-
HUCTEPCTBO OOpazoBaHus U Hayku Poccuiickoit ®@enepanuu, denepanbHoe ToCynapCcTBEHHOE
aBTOHOMHOE 00pa30oBaTENbHOE YUPEKACHUE BBICIIETO podeccnoHaIbHOro oopasoBanus «HOx-
HBIN enepanbHblil yHUBEpcUTEeT", DaKyIbTET MATEMATHKU, MEXAHUKHA U KOMIIBIOTEPHBIX HayK.
- PoctoB : M3narenscTBO FO)HOTO henepanprHoro ynusepcuteta, 2011, - 308 c. - ISBN 978-5-
9275-0879-2 ; To xKe [D5eKTpOHHBIT pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=241103

I[HSI OCBOCHUA JUCHUIIIIMHBI HHBAJIMAAMU U JIMDAMH C OIrPaHUYCHHBIMU BO3MOKHOCTAMUA
300pPOBbA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BH/IC B 3HeKTp0HH0'6I/I6J'II/IOTCLIHLIX CHUCTEMaAXx.

5.2 lonostHMTeILHASI JIATEPATYypa:

1. Haprs, B.W. bio4Ho-MaTpUYHbII METOJI MATEMATUYECKOTO MOICITUPOBAHHUS T10-
BepxHocteii / B.W. Haptsa. — Mocksa ; Bosorna : Uagpa-Unxenepus, 2016. — 236 c. : wi.,
Tab., cxeM. — bubmuorp. B kH. — ISBN 978-5-9729-0119-7 ; To ke [ DneKTpoHHBIH pecypc]. —
URL: http://biblioclub.ru/index.php?page=book&id=444171

2. Adanacbes, K.E. OCHOBBI BEICOKOITPOU3BOIUTENBHBIX BEIUMCICHHM | y4eOHOE MOCO-
oue / K.E. Adanacnes, U.B. I'puropsesa, T.C. Peiin. - Kemeposo : KemepoBckuii rocynap-
cTBeHHbIN yHUBepcuteT, 2012. - T. 3. [lapanienbHble BBIYMCIUTENbHbBIE AITOPUTMEIL. - 185 c. -
ISBN 978-5-8353-1546-8 ; To xe [DnexTpoHHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232205

3. Tloznees, A.I'. 'mapocraTuka. ['mapoaunHamuka : coopuuk 3anau / A.I'. Tlo3aees,
0.A. Ky3nenoBa ; IToBOIKCKHiT rOCYIapCTBEHHBIH TEXHOIOTHUECKHUIl YHUBEpCHTET. - Momkap-
Omna : TII'TY, 2018. - 64 c. : un. - bubmwmorp.: c. 61. - ISBN 978-5-8158-1980-1 ; To xe [Dnek-
TpoHHBIH pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=494184

5.3. Illepuoauyeckue U3IaHUS:

1) BoruncnuTenbHble METOABI U IPOrPaMMUPOBAaHUE. DNEKTPOHHBIA HAYyUHBIH Kyp-
Han HUBI[ MI'Y (Hay4Ho-uccnenoBaTenbCKUil BBIYUCIUTENbHBIN EHTP MOCKOBCKOTO
rocyaapcTBeHHOro yuuBepcutera uMm. M.B. Jlomonocosa) http://num-meth.srcc.msu.ru.

2) Cubupckue >7IeKTpOHHbIE MaTeMaTHMYeCKHE H3BECTHS, HJIEKTPOHHBIA Hay4HBIH
KypHaJI HHCTUTYyTa MaTtemMaTuku uM. CoboneBa Cubupckoro ornenenust Poccuiickoii aka-
JneMuu Hayk, http://semr.math.nsc.ru/indexru.html.

6. Ilepeyennb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHHMKAIMOHHON ceTtn «WHTep-
HeT», He00OXO0IUMBIX /IJIS OCBOCHMSI JUCIHUNJIMHBI (MOIYJIs)

1. DnaexrtponHO-OMOIHOTEUHAs cucTema M3narennscTBa «Jlanby http://e.lanbook.com.
2. Cunucok nuteparypsl o MathCAD. OGpa3oBaTesbHbIi MaTeMaTHUECKUI CalT:
http://www.exponenta.ru/soft/mathcad/mathcad book.asp

7. MeTtoauyeckne yKa3zaHusi IJs1 OOyYalOUIUXCS IO OCBOEHMI) JUCHUNIHHBI
(Mmomyuis)


http://biblioclub.ru/index.php?page=book&id=241103
http://biblioclub.ru/index.php?page=book&id=444171
http://biblioclub.ru/index.php?page=book&id=232205
http://biblioclub.ru/index.php?page=book&id=494184
http://num-meth.srcc.msu.ru/
http://semr.math.nsc.ru/indexru.html
http://e.lanbook.com/
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp

Ilo kypcy npenycMOTpEHO NpPOBEACHHUE JIEKIMOHHBIX 3aHATUN, Ha KOTOPBIX JAeTCs
OCHOBHOIl TE€OpeTHYECKHl MaTepual, paccCMaTpUBAIOTCSI OCHOBHbIE MPHUEMBI peIIeHUs 3a7ad U
pelarTcs MpUMEPHI IPAKTUYECKUX 3a1a4.

Ha naGopaTopHbIX 3aHSATHSX CTYIEHTHI, pellas CeMeCTPOBbIE 3alaHMsl, MPUOOPETaoT
IIPAKTUYECKHE HAaBbIKU IPUMEHEHNS KOMIIBIOTEPHBIX ITAKETOB, HATMCAHMS U OTJIAJIKU IPOrpaMM,
MPOrpaMMHOM peain3aluy aaropuTMOB TEOPHH aIllIIPOKCUMAIIUH.

BaxnedmmM 3TarmoM Kypca SBISIETCS CaMOCTOsITeNbHas paboTa 1O AMCUUIUIMHE
«BBegeHue B TEOPUIO aNMPOKCUMAIIUN U TAPMOHUYECKHI aHaTN3», BO BPEMsSI KOTOPOU CTYIEHTHI
OCYILECTBIISIIOT TPOPAOOTKY HEOOXOJMMOT0 MaTepHaia, UCIOIb3ys JTUTEPaTypy U3 OCHOBHOTO U
JOTIOJTHUTEILHOTO CIUCKOB, TOTOBSITCS K TEKYIIEMY KOHTPOJIIO, H3ydyas MpUMepbl 3ajad,
PacCMOTPEHHBIX Ha JIEKIMSIX U Ha MPaKTUYECKUX 3aHATUAX, U 0o0pas3lpl IporpamMm IO TeMaM
1a00paTOPHBIX 3aHATUHN (BBIIAIOTCS CTYACHTAM B AJIEKTPOHHOM BU/IE).

B ocBoeHMM IMCHUIUIMHBI MHBAIUAAMM U JMLAMH C OFPAaHUYCHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTallUH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHNE Y4eOHOr0 MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yJalomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/10POBBSL.

8. [lepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNOJIb3YeMbIX NPH OCYLIECTBIEHUH
0o0pa3oBaTeIbLHOIO Mpolecca Mo JUCHUILINHE (MOLY110)
8.1 llepeuenb HHGOPMANMOHHBIX TEXHOJIOT Wi

OcBoenne Kypca «BBenenue B TCOPHUIO aIllIPOKCHUMAINN H l"apMOHI/I‘{CCKI/Iﬁ aHaJIUu3»
npeamnojgarac€t TCOPETUICCKOC N3YUCHUC KOMITBIOTCPHBIX TEXHOJIOTUI U IMPOBCACHHUC MPAKTHYC-
CKMX 3aHSITHUH C UCIIOJIb30BAaHUEM KOMIIBIOTECpA.

8.2 [lepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 00ecTedeHust
[TakeT koMnbroTepHON (cuMBOBHOM) anredbpsr MATHCAD 14.
8.3 IlepeyeHb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

1. OuxoB B.®. MathCAD 14 nns cTyaeHTOB, HHKEHEPOB U KOHCTPYKTOpoB. — CI16.: BXB-
[TeTepOypr, 2007. — 369 c.

2. Mypamkun B. I'. VmxeHepHble UM Hay4dHbIE pacueThl B MPOTPAMMHOM KOMIIJIEKCE
MathCAD: yuebnoe mocobue. — Camapa: CI'ACY, 2011. — 84 c. - pocrymHO:
www.biblioclub.ru — Yausepcurerckas 6ubmuorexka ONLINE.

3. Cmucok muteparypel 1o MathCAD. OOpa3oBarenbHbId MaTEeMATHYSCKUN  CaWT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp.

9. MaTepuajibHO-TeXHHYecKasi 0a3a, HeoOXoauMasi I OCylIeCTBJIeHUsI 00pa3oBa-
TeJbHOI'0 Npouecca mo JMCuuIInae (MoayJi10)

No B paGor MatepuaibHO-TeXHHYECKOe 00ecriedeHne TUCIUIITUHbI
(MOIyINsT) ¥ OCHAIIEHHOCTh
1. JleknmonHeble 3aHaTHs | JIGKIIMOHHAS ayIUTOpUS
2. | JJabopaTopHbIe 3aHs- JlabopaTopusi, yKOMIUIEKTOBaHHAsI KOMITbIOTEpAMHU TS pa-
THS OOTBI CTYJIEHTOB U KOMIIBIOTEPOM JJIsl IIPEI01aBaTesl, 1Mo 1-
KJIFOUEHHBIM K HHTEPAKTUBHOM JTOCKE.



http://www.biblioclub.ru/
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp

Texkymuii KOHTPOIIb,
MPOMEXKYTOYHAs aTTe-
cTanus

JlabopaTopusi, yKOMIUIEKTOBaHHAsl KOMITbIOTEpaMHU JIJIsl pa-
OOTHI CTYJIEHTOB ¥ KOMIIBIOTEPOM JIJIsl IIPETO/1aBaTesl, MO -
KJIFOUEHHBIM K HHTEPAKTUBHOU JTOCKE.

CamocTosiTenbHas pa-
Oota

JlabopaTopusi, yKOMIUICKTOBAaHHAS KOMITBIOTEpAMH JIJIsl pa-
OOTHI CTYJICHTOB




