MHWHHCTEPCTBO OBPA3OBAHUA 1 HAYKHU
JJOHELIKOU HAPOJJHOU PECITYBJIMKH

I'OCYJAPCTBEHHOE OBPA30BATEJIbHOE YYPEX/IEHWE
BBICIIET'O ITPO®ECCHUOHAJIBHOI'O ObPA3OBAHMA
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YTBEPXKIAIO:
Jexan dakyinbreTa MaTEMaTUKH U

HHq}W HBIX TEXHOJIOTH
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e ,./; Mowuceenko U.A.
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{ «20» anpenst 2021 r.
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Pabouas nmporpamma rocyjaapcTBeHHoN HTOrooil arrecranuu «IloaroroBka K caade
cAada  rocyJapcTBEHHOr0 JK3aMeHa» CoCTaBlcHa Ha  ocHoBanuu  PenepanbHOro
roCyJapCTBEHHOro 00pa3oBaTeNbHOrO CTaHgapra Beicmiero obpa3oBaHus — OakajaBpHaT IO
HanpasieHnio noxaroroBku 01.03.01 Marematuka, yTBEPKAEGHHOrO IpUKa3oM MuHHCTEpCTBa
obpazoBanus U Hayku Poccuiickoit @eaepamuu ot «10» suBaps 2018 r. Ne 8; ['ocynapcrsennoro
00pa3oBaTeIbHOrO CTaHIapTa Bhiciero oopaszosanus (['OC BO) oneuxoit Hapoanoit Pecry6mku
([AHP) (mpoekra) mo HampasieHuio moaroroBku 01.03.01 Maremaruka: Ilopsjka opranu3saiyu
y4ye6HOro npoiecca B 06pa3oBaTeIbHbIX OPraHu3aIUsIX BEICIIEro MpodeccHOHaTbHOro 00pa3oBaHHs
Jlonenkoii Hapomuoit PecryGnuku, yTBepKIAE€HHOro TNpHKa3oM MuHHCTepcTBa 00pa3oBaHUs U
nayku Jlomenxo#t Hapommoit Pecnybmuxu ot 10.11.2017 r. Ne 1171 (¢ w3MeHEeHHIMH H
JOIOJIHEHHUSIMH ); Y4eOHOro IUlaHa ¥ OCHOBHOM npodeccHoHaIbHOH 00pa3oBaTeIbHON MPOrpaMMBI
BEICIIEro oOpazoBanus Hanpasienus moarorosku 01.03.01 Marematuxka, mpoduns: «MareMaTHKay,
pa3zpaborannbix B 'OY BIIO «/loHenkuil HallMOHAIbHBINA YHHBEPCUTET ).

Paspaborynk:
HoueHT kadeapbl MaTeMaTHYECKOr0 aHaIn3a
u auddepeHnaIbHBIX YpaBHEHHH

K..-M.H. JE ((m‘-‘-l I1. A. Mamapos
"

PaGouas mporpamMma rocy/1apcTBEHHOM HTOrOBOM aTTeCTAallMy YTBEPXK/ICHA Ha 3acelaHuy Kadepsl
MaTeMaTHYEeCKOT0 aHau3a i JuddepeHuaIbHbIX ypaBHEHHI

ITporokon Ne 9 ot «23» mapra 2021 r.

3aBeayrommii kadepoii %S B. B. Boukos

PaGouas mporpaMMa rocyJapcTBEHHON HTOTOBOM aTTecTaldd 000peHa y4eOHO-MEeTOAuYecKoH
KOMHCCHEH (paKkyIbTeTa MaTeMaTHKH ¥ HHPOPMAIHOHHBIX TEXHOJIOTHI

IIporokon Ne 4 ot «14» anpens 2021 r.

[Ipencenarens y4eOHO-METOANYECKOH KOMUCCHH ﬂf

(axynpTeTa MaTeMaTHKU 1 HHPOPMAIIHOHHBIX TEXHOJIOTHH JI. K. Censaxosa




1. OBJACTh IPUMEHEHMS U MECTO T'OCYJAPCTBEHHOM UTOTOBOM
ATTECTAIIMHU B YYEBHOM ITPOLECCE

I'ocynapcrBennas urorosas arrecranus «IloaroroBka k craye u caada rocyJ1apCTBEHHOIO
9K3aMeHa» OTHOCHTCA K 0a30oBoi uyacTu Omoka ['ocymapcTBeHHass UTOroBast aTtecTanus (naiee —
'1A).

K WTOroBbIM aTTeCTAallMOHHBIM HCIBITAHUSAM, BXOJSIIMM B COCTaB IOCYAApCTBEHHOU
UTOTOBOW aTTeCTalllH, JOMYCKAIOTCs JIMIIA, B OJHOM O00BbEME YCIEUIHO 3aBEPILUBIINE OCBOCHUE
OCHOBHOM 00pa3oBaTeNbHOW MNpPOTpaMMbl II0 COOTBETCTBYIOIIEMY HAINpaBJICHUIO IOJATOTOBKU
BBICIIETO MPO(HECCHOHATTEHOTO 00pa30BaHUSI.

IIpy ycinoBuUM YCHEIIHOIO NPOXOXACHHUS BCEX YCTAHOBIEHHBIX BHJIOB HWTOTOBBIX
aTTECTAMOHHBIX UCIIBITAHUH, BXOAAIMIMX B [ 0Cy1apCTBEHHYIO HTOTOBYIO aTTECTALUIO, BBITYCKHUKY
JIOHHY Bsigaercs auriom 06 06pa3oBaHuu C IPUCBOCHUEM OIpEeIEHHON KBaTH(pUKaLnu.

['ocynapcTBeHHast UTOroBasi aTTecTalus AJsl BHITYCKHUKOB, OKaHYMBAIOIIUX OOY4YEHHE IO
oOpa3oBaTenpHON Mporpamme OakanaBpuarta, HampasieHuio moarotoBku 01.03.01 Maremaruka,
npoduns: «MartemaTtukay BkiIodaeT B ceds [loaroTroBky k crade W caady TOCYIapCTBEHHOIO
’K3aMeHa (Janee — TOCYJapCTBEHHBIM »3K3aMeH) U BblnonHeHHMe M 3aluTy BBINYCKHOMN
kB puKamoHHon padoTsl (nanee — BKP), kotopast BeimomHseTcs B opMe TUTIIIOMHON paOOTHI.
JlaHHBII TOKYMEHT — 3TO IIporpamma rocy1apCTBEHHOI0 3K3aMeHa.

['ocynapcTBeHHBIN 9K3aMEH MPOBOAMTCS B OJIMH ATal, YCTHO, 1Mo Owmiteram. Kaxnapiii Owmier
COJIEP/KUT JBa TEOPETUYECKUX BOIIpOCa U3 pasziena 3 U JBE 3aJauyd, TUIBI KOTOPBIX YKa3aHbl B
pazzaene 4 HacTOSIIIEH TPOTrPaMMBbI.

JUINTENbHOCTh YCTHOTO OTBETA HA MEKIUCLUIUIMHAPHOM DK3aMEHE HE JTOJIKHA COCTABIIATH
6omee 30 muHYT. HOpMaTHBHBIN CPOK TMOJATOTOBKH BBITYCKHHWKA K OTBETY Ha TOCYAapCTBEHHOM
sK3ameHe — 60 MUHYT.

2. CTPYKTYPA TOCYJAPCTBEHHOM UTOI'OBOM ATTECTAIIUU: «(IIOJATOTOBKA
K CIAYE U CJAYA I'OCYIZAPCTBEHHOI'O OK3AMEHA»

XapakTepucTuka rocy1apCTBEHHOM UTOTOBOU ®opma 00yueHus
arrecranun Ounas 3aouHas

Hanpasnenue noaroToBku 01.03.01 MaremaTuka
[Tpodwib MaremaTtuka
OO0pasoBarenbHasl mporpaMma BakanBpuar
KBanuduxarms AkaneMudeckuii 6akanaBp
KonnuecTBo coziepKaTebHbIX MOJYJIEH U TEM
bnok yuebHoro miana ['ocygapcTBeHHas: UTOrOBast ATTECTALMS
DOopMBbI KOHTPOJISI 9K3aMEH B 8-M CeMecTpe
T'ox moaroroBxu 4
Cemectp 8
KonnuecTBO 3a4€THRIX €IUHUILL 4.5
KonnuecTBo yacoB Bcero 162
B T.4..
- ICKIIMOHHBIX -
- MPAKTUYCCKUX WJIH CEMHUHAPCKUX —
- 1a00paTOPHBIX —
- CAMOCTOSITEIILHOM pabOTHI 162

B T.4. MHIMBUAYAJIbHOE 33JJaHUE —
HenensrHoe KOJIMYECTBO YacoOB 54
B T. U.: - QyJIUTOPHBIX -

- CaMOCTOSITEIILHON pabOTHI CTYICHTA 54




3. OMUCAHME I'OCYJAPCTBEHHOM UTOT'OBOM ATTECTAIIUU

Ieaun u 3apaun

enpto T'MA sBnsieTcss ycTaHOBJIEHUE YPOBHsS MOAroToBKM BbimyckHuka JIOHHY «k
BBITIOJIHEHUIO TPO(ECCHOHANBHBIX 3a7ad M COOTBETCTBHSI €ro MOJTOTOBKH TpeOOBaHUAM
roCy/IapCTBEHHOI0 00pa30BaTENbHOIO CTaHAApPTa, MpPOBEpKa CHPOPMUPOBAHHOCTH KOMIIETEHIIHA,
onpeaeneHHplx B ['OC BO 1o pgaHHOMY HampaBlIEHHIO IOJATOTOBKM B paMKax OCBOEHHUS
COOTBETCTBYIOIICH 00pa30BaTeILHON MPOTPAMMBI.

TpeooBanus k pesyabratam nposenenuss ' MA. Ilposenenune 'NA «Iloaroroska k caaue
U cJladya roCyJapCTBEHHOTO 2K3aMEHay» HAMpaBJICHO HA MPOBEPKY C(HOPMHPOBAHHOCTH SIEMEHTOB
cienyromux kommereHmuii B coorBerctBuu ¢ ®I'OC BO P, TOC BO JHP (mpoekrt) mo
HanpaBneHuto  noarotoBku  01.03.01 MaremaTnka ©  OCHOBHOW  MpodeCCHOHATBHOU
00pa3zoBaTenbHONW MPOTpaMMBI  BBICHIETO OOpa3oBaHusi HampaBieHus moarotoBku 01.03.01
Marematuka, npopuist: «MaTeMaTukay:

Yuueepcanvonvie komnemenyuu (YK):

HaumenoBanue kareropuu (Tpymnmbl) yHUBEPCAIbHBIX KOMITETEHITUH:
«CuCcTeMHOE U KPUTUUYECKOE MBIIIJICHUE)

Crnioco0eH oCyIIeCTBIATh MOUCK, KpUTHUECKUI aHAIU3 U CUHTE3 HH(pOpMalu,

YK-1 .
IIPUMEHATH CUCTEMHBIN ITOAXO0J IS PELICHUs IOCTABICHHBIX 3a1a4

HaumenoBanue kareropuu (Tpymnmbl) yHUBEPCAIbHBIX KOMITETEHITUH:
«KommyHukanus»

CriocoOeH OCyIIECTBIISTh ACIOBYI0 KOMMYHHUKAITMIO B YCTHON ¥ TUCHMEHHOMN
YK-4 ¢dbopMax Ha rocynapcTBeHHOM si3bike JloHenkoit Hapoanoit PeciyOnuku u
WHOCTPaHHOM(BIX ) s3bIKe(axX)

HaumenoBanue kareropuu (Tpymnmbl) yHUBEPCAIbHBIX KOMITETEHITUH:
«Camoopranuzanus 1 caMmopa3BUTHE (B TOM YHCIE 310POBbECOCPEIKEHUE )

Crnioco0eH ynpaBiiATh CBOUM BPEMEHEM, BBICTpanBaTh U PEalii30BbIBATh
YK-6 TPACKTOPHUIO CAMOPA3BUTHS HA OCHOBE IIPUHIIUIIOB 00pa30BaHUs B TEUCHHUE BCEi
KU3ZHU

CrniocobeH nojiep>KuBaTh JOIDKHBIA yPOBEHb (PU3NUECKOM MOATOTOBICHHOCTH ISt

VK-7 . 9 .
obecneyeHns NOJTHOLEHHOH COIMAIbHON U MPO(ECCHOHATIBHON AEATEIbHOCTH

Oowenpogeccuonanvnvie komnemenyuu (OIIK):

CniocobeH npuMeHsTh GyHIaMEHTAIbHBIC 3HAHUS, TIOJyUYCHHBIE B 00J1aCTH
OIIK-1 | MaremMaTtuueckux U (MJIM) €CTECTBEHHBIX HAYK, U UCIOJIb30BaTh UX B
npodeccnoHalbHOMN 1eATeNbHOCTH

Cnocoben pa3pa6aTHBaTL, AHAJIIU3UPOBATH U BHCAPATH HOBBLIC MATCMATUUCCKUC
MOZCIIN B COBPEMCHHBIX €CTCCTBO3HAHNH, TCXHHUKE, 9KOHOMHUKE U YITPABIICHHUN

OIIK-2

CnocoOeH UCIoIb30BaTh B HGI[aFOFquCKOﬁ ACATCIIbBHOCTH HAYUYHBIC 3HAHUS B

OIIK-3
chepe MmaTeMaTUKH U HHPOPMATHKHN

CrniocobeH penrath 3a1a4u MPOHEeCCHOHATLHON ACATEIIEHOCTH C HCIIOIh30BAHUEM
OIIK-4 | cymecTByOMMX HHPOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH U C Y4eTOM
OCHOBHBIX TpeOOBaHM MHPOPMAITMOHHOHN 0€30TTaCHOCTH

NHauKaTopbl 10CTHKEHUS KOMIIeTeHIH 1 pe3yabTaThl npoBeaenus I UA. Jloctmxenue
KOMHGTGHHHFI OLICHUBACTCA HAa OCHOBC TaKUX I/IHI[I/IKaTOpOB 58 COOTBGTCTBYIOH_II/IX UM pe?)y.HBTaTOB
npoBenenus [ A:



Kareropun
YHuBepcajabHble
YHHBepCATLHbIX KOMITETCHIHMN HNuauxaTopbl Pe3yabTaThl 00yueHus
KOMIeTeHMii
CucreMHoe 1 VK-1. Cnocooen VYK-1.11-1 Haxogut u 3HaeT UCTOYHUKU
KPUTAYECKOE OCYIIECTBIATD KPUTH1CCKH MHpOpMALHH
MBbIIIIJICHIE TIOUCK, KPUTHIECKHIT aHAIIM3UPYET 3HaeT KPUTEPHUH MTOUCKA
AHAIIN3 T CHHTES UH(OpMAILHIO, BbIOOpa HHPOPMALTUH
HH(b opMaruu, H€06XOIII/IMYIO AJIsL 5 3HaeT TEXHUYCCKHE
HpI/IMeHHTB pE€UICHUA ITOCTABJIICHHOU CpeacTBa JJIs IIOUCKa
9 3a/1a4n uHPOpMAITUH
CHCTEMHBIN ITOIXO0
YMeeT oCcylIeCTBIATh
JUTA pCIICHIA NoUCK MH(popmanuy,
HOCTABJICHHBIX HEOOXOMMOH TS peLIeHHS
3ajad 3a/1a4M
YMeeT cpaBHUTH HECKOJIBKO
MCTOYHUKOB HHPOPMAIIH
YK-1.1-2 Ananusupyet | 3HaeT oOITHE TOIXOIBI K
Y OLIEHUBAET BApHUAHTHI | PEUICHHIO 3a/1a4
PCLICHUA 3a/1aH YMeer miaHupOBaTh
pelIeHne NOCTaBIeHHON
3a1aun
YMeeT oLieHUBAaTh
BapHAaHThI PEIICHNUS 3a0a91
YMeeT nenatb BEIBOABI IO
pe3yabTaTaM pereHus
3a1aun
KomMmyHnukanms VK-4. Criocoben YK-4.1-1 I[Ipencrapinser | 3HaeT MpaBuiia pycCKOTO
OCYIIECTBIATD PE3YIBTATEI CBOCU sA3bIKa
JIENIOBYIO AEATENLHOCTH B YCTHOU | 3HAeT ACTI0BOW CTHIIb
KOMMYHHKALIIO B Y IUCBMEHHOU popMe | oOmieHus
YCTHOI 1 YMeer nsnarath
MUCHMCHHOR g:i;ichdﬂiii?}a YCTHOU
dbopmax Ha (bopae
rocy;[apCTBeHHOE’I YMeeT BeCTH IIEPEIUCKY B
A3BIKE IIOHquKOI/I NETOBOM CTHNE
Haponnoi VMeer my6GIudHo
Pecrybmnuku n HPE/CTABIATh U 00CYXKIaTh
MHOCTPaHHOM(BIX) pe3yIbTaThl
s13bIKe(ax) MCCIIEIOBATEIILCKOM
JeSITeIbHOCTH
Camoopranuzanus VK-6. Cnocobexn VK-6.1-1 YunteiBaer | 3HaeT CBOM JTUYHOCTHBIC
1 CaMOPa3BUTHC YHOpaBJISITh CBOUM 3HaHKA O CBOMX 0Co6eHHOCTH
(B TOM 4HCIIE BpEMEHEM, pecypcax u Ux mpeenax | 3Haer CBO&
310pOBbe- BBICTPANBATh 1 JUIs1 YCIIETLTHOTO ncuxouznveckoe
cOepesxeHne) pean30BHIBATH BBLTTOMHCHIA cocTodAHme
TPaEKTOPHIO HIOPY4EHHOMI paboThI 3HaeT CBOM CUTYyaIOHHEIE

CaMOpa3BUTHS Ha
OCHOBE MPUHIIUIIOB
oOpa3oBaHus B
TEUEHHE BCEH KU3HU

0COOEHHOCTH

3HaeT cBOM BPCMCHHBIC
OIrpaHUYCHUA

YMeeT ynpaBisiTh CBOEH
JIEATEIbHOCTBIO

VK-7. Cnocobex
NOIJEP/KUBATh
JIOJKHBIN YPOBEHb

YK-7.1-1
TlonnepxuBaet
JIOJKHBIN YPOBEHB
(husmueckoit

3HaEeT KOMIUIEKCHI
YIpaXXHEHUM 1715
BBIMIOJIHCHUS PA3MHUHKHU

3HaeT KOMIIOHCHTHI jeezennggg




¢busngeckoi MOJITOTOBJICHHOCTH JJIs1 | 3HAET MOJIC/IN TIUTAHUS U
MOATOTOBJIEHHOCTH obOecreyeHus OTJIbIXa
ISl 00ecTIeueHUst HOJIHOLIEHHOM VYMeer BBITOIHATH
MTOJTHOTICHHOH cOLMabHOH 1 HEOOXO MBI (Pr3UYECKUe
N npodecCHOHANTEHON
COLMAIILHOM U pod %’/Hpa}KHeHH’I
N JIeSITEIEHOCTH MeET MOAIEPKUBATh
npodeccHoHaNbHOM rozunep
BBICOKHI TeMIT pabOThI
JIeSITETbHOCTH

OomenpodgeccuoHalbHbIE

HNuauxaTopbl Pe3yabTaThl 00yueHus
KOMIeTEeHIIHH
3HaeT IMTepaTypHbIe HCTOYHUKH, BKIIIOYAs
JEKTPOHHBIE PECYPCHI
3HaeT NocIeN0BaTENbHOCTh OPraHU3aALUN
OIIK-1.1-1. P
MpOIIecca UCCIIETOBAHUS
PaGoraer c
. | YMmeer ocymiecTBIATh MOUCK TNTEPATYPHBIX
npoheCCUOHATBHOMN
N HMCTOYHUKOB
JTUTEpaTypoH 1Mo =
YMeeT npon3BOANTE MOUCK HEOOXOIMMOM
OCHOBHBIM
nH(popMaIuu
€CTCCTBEHHOHAYYHBIM
YMeer aHaTH3UPOBaTh U 00pabaTHIBATH
¥ MaTeMaTHIeCKIM
MOJTyYEHHYIO0 HH(OPMAITHIO
JTUCTIATIITHAM
OIIK-1. CriocobeH VYMeeT cocTaBIISITh KOHCIIEKT, TOTOBHTh
MIPUMEHATD JIOKJIaJ1 [0 HallICHHOH B TUTEpaType
dbyHIaMEHTaIbHBIC 3HAHUS, HHpOpMaIUH
IOJIy4EHHBIE B 00/1aCTH OIIK-1.1-2. 3HaeT OCHOBHBIC TIOHATHUS U YTBEPKACHUSA
MATEMATHYECKHX U (HIIK) Brermmonnaser MaTeMaTHYECKOr0, KOMIUIEKCHOTO U
CTaHJIApPTHBIE (O YHKITMOHATBHOTO aHAIN3a

CCTCCTBCHHBIX HAYK, U
UCIIOJIb30BATh HX B
npodeccroHanbHOM

JEATSIbHOCTH

JICHCTBUS, periaet
THTIOBBIC 33]1a4H C
YYETOM OCHOBHBIX
[MOHATUN U 00IIAX
3aKOHOMEPHOCTEH,
(hopMyJIHpPYEMBIX B
paMKax 0a30BbIX
MaTeMaTHYCCKUX U

3HaeT OCHOBHBIC ITOHATHUS U YTBEPKICHHS
¢ hepeHIMATBHBIX YPaBHCHHUI U YPaBHCHUN
MaTeMaTHIeCKON (hHU3HKU

3HaeT OCHOBHBIC TIOHATHS U YTBEPKICHUS
aJreOpbl, TEOPUH YUCeN, aHATUTUIECKOU U
g depeHInaT HON reOMEeTpHH

3HaeT METOUKY JJOKa3aTeLCTBA OCHOBHBIX
YTBEPKJICHUI

CCTCCTBCHHOHAYYHBIX | 3gaeT METOJbI PEIICHUSI CTAHJAPTHBIX 3a7a4
AUCHMILIAH YMeeT U3N0KUTh TEOPETUUECKHI MaTepra B
JIOCTYITHOM TSl ayIUTOPUH Popme
YMeeT pemarts CTaHJapTHBIE 33291
po(ecCHOHATBHOMN JCATEITbHOCTH
OIIK-2. CriocobeH OIIK-2.1-1. 3HaeT NpuUMepbl OCHOBHBIX MaTEMaTHUYECKUX

pa3pabaThIBaTh,
AHAJIU3UPOBATH U BHCAPATH
HOBBIC MaTEMAaTUICCKHE
MOZCIIN B COBPEMCHHBIX
€CTEeCTBO3HAHUH, TEXHUKE,
SKOHOMHKE U YIIPaBICHUU

Ucnons3yeT MeTOIbI
TTOCTPOCHUS U
a”anm3a
MaTeMaTHIECKHX
MOJCJICH B 3a/1auax
€CTECTBO3HAHUS,
TEXHHUKE, DKOHOMUKE
U yTIpaBICHUU

MoJenen

3HaAeT METOIBI TIOCTPOCHUS M aHAIIN3a
MaTeMaTUYEeCKNX MOAeIIeH

YMeeT aHaTU3UPOBATh CUTYAIIHIO,
CPaBHHBAThH PA3JIMYHBIC MATEMATHUECKUC
MOJEIIN

YMeeT cTpouTh U aHAIU3UPOBATh
MaTEeMaTUYECKYIO0 MOJEIb

3HaeT cBOIICTBAa OCHOBHBIX MATEMATUUECKUX
MoJenen

OIIK-2.11-2.
JleMoHCTpupyeT

3HaeT MPUHIUIIBI TOCTPOSHUS U aHAIN3a
MaTEeMaTUYECKUX MOJIeTeH




YMCHHE IPUMCHSTh
Ha IPaKTHUKE
MaTeMaTHYECKUE
MOJIENH U
KOMITBIOTEPHBIC
TEXHOJIOTHH JIJIs
peIICHUs PA3TUnIHBIX
3aza4 B o0JlacT

YMeeT aHaTU3UPOBATh CUTYAIIHIO,
OCYIIECTBIIATh apTyYMEHTHPOBAHHBINA BBHIOOD
NOAXOASIIEeH MaTeMaTUYECKON MOJIEIH

Vmeer CTPOUTH U aHAJIU3UPOBATH
MAaTEMATUYCCKYIO MOJICITb

YMeeT NpUMeHsTh Ha MPaKTHKE
MaTEeMaTUYCCKUE MOJCIIH U KOMITBIOTEPHBIE
TEXHOJIOTUU

npodeccHoHaTLHOM
JIeATENBHOCTH
OIIK-3. Crrocoben OIIK-3.1-1. 3HaeT o0IIme MoIX0Ab! K U3T0KESHHIO
UCIIOJIE30BATh B [Inannpyer u Marepuana
1€ 1arOrIYeCcKo OCYILECTBIISIET 3HaeT TEXHOJIOTUH O(DOPMIICHHS TEKCTa, B TOM
JIeSITENBHOCTH HayHbIE y4eOHBIH IIpoLece ¢ | YuCIe MaTeMaTHYECKOTO §
3Hanus B chepe MpUMEHEHUE 3HaeT NPUHIMTIBI TOJITOTOBKH MPe3eHTANN
MATEMATUKH 1 I/IH(I)OpMaHI/IOHUHHX YMeeT NpUMEHATh TEXHUYECKHE CPEJICTBA U
TCXHOJIOTHH KOMIIbIOTEPHEIC IIPOTrpaMMBbI, ITOMOIraoIHe
uH(popMaTHKH
OCYILECTBIIATH NT€arOrn4ecKyro
JeSITeIbHOCTh
YMeeT npenoiaBaTh HOBBIA MaTepual,
OpraHU30BbIBATH TOBTOPEHUE U 3aKPEIUICHHUE
Marepuaita
OIIK-3.1-2. 3HaET MOIXOBI K ONPEACIICHUIO YPOBHS
Pa3pabatriBaeT CJIO)KHOCTH 3aJIaHUs
BapUAHTHI 3aJJaHUHM U | 3HAET TEXHMYECKUE CPEACTBA JIISI CO3aHUS
OCYIIECTBIISIET KapTO4YeK MIUChbMEHHBIX paboT

MPOBEPKY paboT

VYMeeT co3maBaTh HECKOIBKO 3aJaHUI OJTHOTO
THIIA

YMeer nmony4ath TEXHUUECKUMU CPEJICTBAMU
MIPOMEKYTOYHBIE OTBETHI IIPH PEIIEHUHU
CTaHJIapTHBIX 3aJlaHUM

YMeeT 0CyIIeCTBIATh IPOBEPKY U OLICHKY
pabot

YMeeT oCyLIecTBIATh KOPPEKLIHUIO padboT

OIIK-4. CiocobeH pemarb
3a1auu poecCHOHATbLHON
JeSITETbHOCTH C
WCTIOJIb30BaHUEM
CYIIECTBYIOIUX
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI U C y4ETOM
OCHOBHBIX TPEeOOBaHHI
nH(pOpMaITMOHHOM
0€3011aCHOCTH

OIIK-4.1-1.
Hcnonb3yeT HaydHbIE
1 00pa3oBaTeILHBIC
pecypchl ceTH

3HaeT MOUCKOBHIC CUCTEMBI,
nH(pOPMAITHOHHBIE PECYPCHI

3HaeT cocoObl Iepeadi U PacipoOCTPAHCHIS
HHpOpPMaLIUH

Wnutepuer YMeeT oCyIIecTBIATh TOMCK HEOOX0AUMOI
nHpopMaIuu
YMeer roToBUTh HH(POPMAIUIO 1151
pacnpocTpaHeHusi
OIIK-4.11-2. 3HaeT CTPYKTYpY CTaHJAPTHOTO OTYETA

CocraBiseT OTYEThI
(pa3menoB OTYETOR)
0 TEME WITU 110
pe3yibpTaTam
npoBenennss HUP ¢
WCTIOJIb30BaHUEM
CYIIECTBYIOIIUX
HHGOPMAIHOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJOTHI

3HACT TEXHOJOT U1 0(1)OpMJ'IeHI/I}I OTYCTOB

3HaeT crocoObl CO3IaHUs PUCYHKOB,
o(opMiIeHHs] MaTEMaTHUECKOTO TEKCTa

YnMeeT 0OpMUTH OTHET U €T0 MPE3SHTAIINIO

YMeer nepenaBath HHGOPMAIIHIO C YIETOM
OCHOBHBIX TpeOOBaHUIT HHPOPMAITHOHHON
0€30I1aCHOCTH




4. TEOPETUUYECKHUE BOIIPOCHI K UTOTOBOM ATTECTAIIAN

I[anee MPUBCACHLI TCOPCTHYCCKUC BONPOCHL I IMPOBCACHUA HTOT'OBOM aTTeCTaluu.

Bonpocsl comepxaT moHsSTHSI, PaKThl U METOJbl, 3HAaHHE KOTOPBIX JOJDKEH MPOJIEMOHCTPUPOBATH
CTYyIeHT Ha dk3ameHe. [Ipu oTBere mo OmieTy HEOOXOAMMO 3HATh TaKXKe BCE MOHATHS U
YTBEPKACHUSI, Kacaloluecsi TEOPETUYECKUX BOIPOCOB M pellieHus 3ajad. Bompocsl pa3ieneHsl 1o
y4eOHBIM JUCIUILINHAM.

W

10.

1.

12.

13.

14.

15.

1. Anredpa
I'eomeTpuueckass HMHTEpHIpeTanus KOMIUICKCHBIX uucel. Tpuronomerpuueckas ¢opma
KOMILJIEKCHOTO YHCTIa (BBIBECTH).
YMHOXEHHE U JIeJIeHHE KOMIUICKCHBIX YHCeI B TPUTOHOMeTpHueckoi (opme (popmyisl
BBIBECTH).
dopmyna MyaBpa, U3BJI€YCHHE KOPHEH U3 KOMIUIEKCHBIX Yucel ((POpMyIIbl BEIBECTH).
Onpenenurens KBaAPaTHON MaTPHIILI: ONIPEACIICHUE U CBOWCTBA (0Ka3aTh 2-3).
MuHop u anredpanyeckoe JoMoJHEeHHEe. TeopeMa 0 pa3okeHUH ONPEIEIUTENS 110 AIeMEHTaM
CTPOKH WJIH CTOJIOIIA.
Obparnas marpuna (onpeaenenue). Kputepuit odparumoctu MaTpuiibl (10Ka3ath) U popmyna
00paTHOM MaTpPHIIHI.
Teopema 0 pa3oXEHMH MHOTOWIEHA C KOMIUIEKCHBIMH KO3(duiMeHTaMu Ha JHMHEWHBIE
MHOKHUTENH (JJ0KA3aTh).
KopHu MHOrounena, kpaTHble KOpHM MHorowieHa (ompenenenus). Kpurepuil mpocToTsl
KOpHEH MHOTOWICHA (JI0KA3aTh).
PaznoxxeHne MHOrOWJIeHa C BEUIECTBEHHBIMH KO3((UIIMEHTaMH Ha HENPHUBOAMMBIC
MHOXUTEMH (7oka3aTh). CylIecTBOBaHME BEIIECTBEHHOTO KOpPHS Yy MHOTOWIeHa C
BEIIECTBEHHBIMH KO3 (HUIIMEHTAaMH HEUeTHOU cTereH! (000CHOBaHHUE).
Koopaunatsl BekTopa u ux cBoicTBa. [IpeoOpazoBanrne KOOpAMHAT BEKTOPA MPHU MEPEX0JIC OT
OJIHOTO 0a3uca K Ipyromy (C BBIBOJIOM).
[ToampocTpaHCTBO pelieHn OJHOPOHON CUCTEMBI JIMHEHHBIX aNreOpandecKux ypaBHCHHUH U
ero pazmepHocts. DyHnamenTanbpHas (0a3ucHas) cucTeMa peleHui u ol1iee perieHue.
HeonHoponHble cucTeMbl TMHEHHBIX anreOpandeckux ypaBHeHUH. Kpurepuii coBMECTHOCTH
CHCTEMBI JIMHEHHBIX ypaBHeHHH (Teopema Kponekepa-Kanemu, nokaszats). YactHoe u oOriee
pelieHus.
[Iporiecc oproroHanM3alMu W TEOpeMa CYIIECTBOBAHUS OPTOHOPMHUPOBAHHBIX 0a3MCOB B
€BKJIMJIOBOM IIPOCTPAHCTBE (J10Ka3aTh). KoopamHaThl BEKTOpa B OpPTOHOPMUPOBAHHOM Oa3uce.
BemecTBeHHbIe KBagpaTUIHbIe GOPMBI U MX WHBAPHAHTHI MPH JIMHEWHBIX HEBBIPOKICHHBIX
npeoOpa3oBaHuAX. 3aKOH MHEPIUH JIJIsl BEIIECTBEHHBIX KBaIpaTUYHBIX (HOpPM.
Jluneitapie onepaTopbl. COOCTBEHHBIC YUCIIA U COOCTBEHHBIE BEKTOPHI TMHEHHOTO Oneparopa
1 UX CBOMCTBA (JI0Ka3aTh). XapaKTEPUCTHUCCKUI MHOTOWICH JTUHEHHOTO OmepaTopa.

2. MareMaTHYeCcKUH aHAJIN3

. IToHsTHE OrpaHnYeHHOM U cxoasmieiics B R™ mociie0BaTeIbHOCTH, CBA3b MEXKIYy HUMU. Jlemma

Bonbuano-Beiiepmrpacca (10ka3aTh).
[TonsiTie HeMpepHIBHOW (YHKIIMHM OJTHOTO MEPEMEHHOTO B TOYKE W Ha MHOkecTBe. CBOWCTBa
(GyHKUNH, HEMPEPBIBHBIX HA OTPE3Ke (JJ0Ka3aTh OJIHO).

. [lonarue muddepeHmupyeMoii B TOYKE M HAa MHOXECTBE (DYHKIIMH OJHOTO TEPEMEHHOTO,

HeoOxoaumoe ycnosue nuddepernupyemoctu. Teopema Jlarpanxka 0 KOHEUHBIX MPUPAIIEHUSIX
(okazarts).

. [onstue muddepeHunpyeMoil (GyHKIIMM MHOTHX IEPEMEHHBIX B TOouke. HeoOxomumbie u

JIOCTaTOYHBIC YCiaoBHs AuddepeHnupyeMocT PyHKITMU B TOUKE (JI0Ka3aTh MOCIIEIHEE).

. Ilonsatue cxopgmerocss uuciaoBoro psaa. Kpurepuil M npusHaKu CpaBHEHUS CXOAWMOCTH

MOJIOKUTETHFHOTO YUCIIOBOTO psijia (A0Ka3aTh MPU3HAK CPAaBHEHUS B MPEEIbHON Gopme).



10.

11.

AN

(98] p—

N

ol

9

. [lonssTne  wHTerpHpyemMoid Ha oTpe3ke [a;b] dyHKIHH, HeoOXomUMOE  YCIIOBHE

MHTETPUPYEMOCTH, CyMMBI [lapOy, KpuTepHii HHTErpUpPYeMOCTH, TeOpeMa 00 HHTEIPHPYEMOCTH
HETPEPHIBHON HA OTpe3Ke PYHKUMU (JJOKa3aTh MOCIECTHIO TEOPEMY).

[loToyeynass u paBHOMEpHAs CXOAMMOCTH ()YHKIMOHAIBHOM IIOCIEIOBAaTEILHOCTH Ha
MHOXecTBe, mpenenbHas (yHknus. Teopema 0 HENpPEpbIBHOCTH NpPEACTbHOW (QYHKIIUH
(GYHKIIMOHATBLHOM MOCTIE0BATEIPHOCTH (JJ0KA3aTh).

. IloToueunass u paBHOMEpHAs CXOIUMOCTh (PyHKIIMOHAIBHOTO psina. Kpurepun paBHOMEpHOI

cxonumocTu (pyHkmuonanbHoro psna. Ilpusnak BeiepmTpacca paBHOMEPHONW CXOAMMOCTH
(GYHKIMOHATIBHOTO psAfa (10Ka3aTh).
CoOcTBeHHbBIN UHTETpa, 3aBucamuii oT mapamerpa (CHU3II). Teopema o mpeneasHOM Hepexoe
st CU3II, cniencrBue o HenpepsiBHOCTH CU3II B Touke.

HecoOcTBeHHbIN MHTETpan ¢ €IWHCTBEHHOW 0COOOW TOYKOM, €ro cxoamMmocTb. Kpurepuu
CXOJMMOCTH HECOOCTBEHHOT'O MHTETpaa (JI0Ka3aTh OMH).

T[loHATHE KPHBOIMHEHHOTO HHTErpana BToporo poja B R%. ®opmyna I'puna (10ka3ars).

3. Teopusi pyHKIMH KOMIJIEKCHOTO NIePeMEHHOI0
Kputepuii nudpdepenupyemMoct (QpyHKIIUN KOMIUIEKCHOTO MEPEMEHHOTO0 B TOYKE OOJIACTH.
VYcenosus Komu-Pumana (okasars).
Wnterpansuas Teopema Kommu. JlokazarensctBo ['ypca uist TpeyroiabHuKa (I0Ka3aTh).
Teopema 0 pa3noxeHnH aHaTUTHYECKON GyHKIMK B psAn Teinopa (10ka3ats).
Teopema 0 paznoKeHUH aHATTUTHYECKON B KoJIbIle pyHKIMH B psixt JlopaHa (10Ka3ath).
Teopema o norapudmMuyeckoM BIYETE.
[IpuHnmn coxpaneHus: 00JaCTH.

4. Teopusi pyHK1 M U PYHKUMOHAJIbHBIN aHAJIN3

. IIpuHIMI CKUMAIONMX OTOOPAKEHUI U ero MPUMEHEHHUS (JI0Ka3aTh).

Teopema Xana-banaxa 0 NpOJOKEHWH JIMHEHHBIX (YHKIIMOHAJIOB IS BEUIECTBEHHOTO
JIMHEHNHOT O IIPOCTPAHCTBA.

[IpuniMn paBHOMEpHOM orpannyeHHOCTH. Teopema banaxa-IlITelinraysa.

Teopema Pucca 06 oOmieM BHie TMHEHHOTO HEMPEPHIBHOIO (PYHKIMOHANA HA THIHOSPTOBOM
MPOCTPAHCTBE (J0KA3aTh).

Teopema banaxa 06 oOpaTHOM omnepaTope.

Pe3onbBeHTa W CHEKTp JIMHEHHOro omeparopa. TOYedHbI, HENPEPBIBHBIA W OCTATOYHBII
cneKTpbl. OrpaHMYEHHOCTh U 3aMKHYTOCTb CIIEKTpa HEMPEPHIBHOIO ONIEPATOPA.

Teopema o criekTpe JMHEHHOTO BIIOJIHE HEMPEPBHIBHOTO ONlepaTopa.

. Onpenenenus: naMepuMoe MHOXKeCTBO, Mepa JleGera, unrerpan Jlebera.

5. Anaautudeckas, 1uddepeHuaIbHAA TeOMETPUS U TOMOJIOTHS
OOmee ypaBHEHHE TUIOCKOCTH B MPOCTPAHCTBE, MapaMETPUYECKHE YPaBHEHHs MPSMOUN B
MIPOCTPAHCTBE (C BEIBOJAOM).
Llentp xpuBol BrOoporo nopsiaka. McecinenoBanue ypaBHEHUHN LEHTPA.
TeopeMa 0 KpuBHU3HE KPUBOH, BEIUUCIUTEIbHBIE POPMYIIBI (C I0Ka3aTEITHCTBOM).
TeopeMa 0 KpyueHUH KPUBOH (C JOKA3aTEIIbLCTBOM).
VYpaBHeHUs ISl OTBICKAHMS TJIABHBIX KPUBU3H U TJIABHBIX HalpaBlIEHUI MOBEpPXHOCTEH (C
BBIBOJIOM).
[lepBasi kBanmpatuuHas (opma mnoBepxHOcTH. HaxoxaeHue IJIMH KPHUBBIX, YIJIOB MEXIY
MEePECEKAIOIIMMUCS KPUBBIMU, TIJIOIIATN TOBEPXHOCTH (C BHIBOJIOM).

. HempepriBHBIE 0TOOpakeHHs TOMOJIOTUYECKUX MTPOCTPAHCTB, UX CBOMCTBA.

6. Indpepenunaibubie ypaBHEeHHSI M YPABHEHHs MAaTeMaTH4YeCKOH QU3UKH
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. Teopema Komm-ITukapa mis ypaBHenust y' = f(x,y) B ciydae OpSIMOYTOJBHON 00acTH

(moka3zaTh SKBHBAJICHTHOCTH 3a/1a4u KON M COOTBETCTBYIONIETO HHTETPATBHOTO YPaBHEHHUS).
JluHeiiHOE HEOMHOPOAHOE YypaBHEHHE IepBOoro mnopsaka. Pemenwe wmeromom Jlarpamxka
(MpuUBECTH ONMHMCAaHWE METO/a B 00IIIEM BUIE).

. @ynnamenrtanbHas cucrema petieHuit (OCP) nuneitHoro quddepeHmaibHOro ypaBHeHUS N-T0

MOpsIKa C HEMpepbIBHBIMU Ko3(dduientamu (onpeaeneHue, 10ka3arh cymecrsoBanue OCP
WK TeopeMy 00 00IIeM pelIeHUr ypaBHEHU).

[TocTpoenue GpyHIaMEHTATBLHON CHCTEMBI PEIICHUH JIMHEWHOTO OJHOPOAHOTO YPAaBHEHHUSI 71 -TO
MOPsIZIKa C TIOCTOSIHHBIMU KO3 pHuIeHTamu.

. Pemienne HeomHOpOAHOTO NUHEWHOTO AU(PQPEPEeHIUATBHOTO YpPAaBHEHHS N-TO TOPSJIKa C

HOCTOSIHHBIMU KO3((puLimeHTaMu ¢ mpaBoi 4acThiO B BUJIE KBA3UMHOTIOUJICHA.

OCHOBHBIEC ypaBHEHHsI MaTeMaTHUECKOW (PU3UKHU: ypaBHEHHE TEILUIONMPOBOIHOCTH, YPaBHEHHS

Jlannaca u IlyaccoHa, BOTHOBOE ypaBHEHHUE U KPAEBbIE YCIOBHS U1 HUX.

Meton ®ypbe Uil pelieHUs YpaBHEHHUS KoOJeOaHUM CTPYHBI, 3aKpeIICHHOH Ha KOHIax

(moctpoeHue GopMaTbHOTO PEIICHHUS ).

I"apmonunveckre GyHKIMU U UX CBOIMCTBA (I0Ka3aTh O/IHO).

Pemenue 3amaun upuxie ais kpyra (moctpoenue GopManbHOTO PEIIeHUs B BUE PsIa).
Knaccugukanus KBa3wIMHEHHBIX YpaBHEHUH B YAaCTHBIX MPOU3BOHBIX BTOPOTO MOPSAKA U

IPUBEJCHUE UX K KAHOHUYECKOMY BUAY (OMHUCATh CXEMY NPUBEAECHUSA K KAHOHUYECKOMY BHUY).

8. Teopus n MeToAUKa MaTeMaTHYeCKOIr0 00pa3oBaHusl

[Ipeamer Teopuu U METOAUKHU MAaTEMaTHUECKOTo0 00pa3oBaHusl.
Llenb 1 3a1a4M TEOPUM U METOJIMKH MaTeMaTHUECKOro o0pa3oBaHusl.
Copneprxanmne oOyueHHs] MaTEMaTHKE B IIKOJIE.
Mertonbl 00yueHus: MaTeMaTuKe.
Hayunsle MeToipl B 00yueHHH MaTeMaTuke. MHIYKIUsS ¥ JeAyKIUsS
Hay4nble MeTo b1 B 00yUeHUH MaTeMaTHKe. AHAJIN3 U CUHTE3.
Hayuynsle Merogsl B o0ydenun Matemaruke. HabOmiogenne wu  ombiT. OOoOmenue u
aOCcTparupoBaHHe.
@opMbI MBIIIUIEHUS B 00Y4eHUU MaTeMaTuke. MareMaTHuecKue MOHsTHS.
@DOopMbI MBIIUIEHUS B 00y4€HUU MaTeMaTUKe. AKCUOMBI U TEOPEMBI.
[IpaBuia u anropuT™Mel B 00y4eHHH MaTeMaTHKE.
3agaun B 00y4eHUU MaTeMaTHKe.
VYpoxk kKak ocHOBHas (hopma 00y4eHUsI MaTeMaTHKe.
[ToaroroBka yuuTtens K ypoky MaremMaTuku. OpraHu3anusi CaMOCTOSATEILHON pabOTHI.
KoHTponn 3a kauecTBOM 00y4eHHUsI MAaTEMaTHKe.
[Tpodunmzanusi B 00ydeHHN MaTeMaTHKE.
JIOonoJTHUTENbHOE MaTeMaTHYecKoe 0Opa3oBaHue.
BHeknaccHas paboTa 110 MaTeMaTHKe.
CpencTBa 00yueHHs] MaTEMaTHKe.
[lenarornueckue TEXHOJIOTUU B 00Y4E€HUN MaTEMaTUKE.

5. TUIIBI 3AJJAY

DK3aMEHAIMOHHBINA OMJIET Ha rOCYyIapCTBEHHON UTOTOBOM aTTeCTally BKIIOYAET 33Jaul U3

quctuIinH Marematndeckuii aHanm3, KommiekcHeiid ananus, JuddepeHnuansabie ypaBHEHHUS,
Juddepennmansaas reomeTpusi, Anredpa (JuHelHas anredpa), Meroauka o0ydeHUs MaTeMaTHKe.
31echk mpencTaBIeHbI TUITBI 3a1a4d. OOpasIpl 3a/1a4 3TUX THIIOB MOYKHO HAalTH Ha MH(POPMAIIMOHHOM
pecypce https://cloud.mail.ru/public/4qvj/daBRsNHjp
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CocraBieHue ypaBHEHHUs KacaTeIbHOH K TpaduKy, napauienbHON TaHHOH MPsIMOH.
HccnenoBanue pyHKIIMHU HECKOJIBKUX MTEPEMEHHBIX Ha IKCTPEMYM.

HaxoxxneHne TOUHbIX IpaHel (yHKIIMA HECKOJIBKUX MEPEMEHHBIX HAa MHOXKECTBE.
Beraucnenne mioniaien miockux Guryp u o0bEMoB Ted.

HccnenoBanne cxoauMocTd (DYHKIIMOHAIBHOTO psfa, (QYHKUWH, 33JaHHOW B BHE
CTEMEHHOT0 Psijia, Ha HETIPEPhIBHOCTD U AUPHEPEHIUPYEMOCTD.

HccnenoBanue GyHKIMH KOMILUIEKCHOTO IEPEMEHHOTO Ha MOHOTE€HHOCTD U TOJIOMOP(HOCTb.
Brruncnenrie KOHTYPHBIX HHTETPaJIOB 0T QYHKIUH KOMIUIEKCHOT'O IEPEMEHHOTO.

Pemenne nugdepennmanbHeIx ypaBHeHUH 1 3a1a4y Ko,

Beruncnenne mepBoil KBaapaTHYHOW (OPMBI TMOBEPXHOCTH M TPUMEHEHHE e€ yis
BBIUMCJIEHMSI JIMHBI 1yTH KPUBOH, yIila MEKIY KPUBBIMU Ha MOBEPXHOCTH, MJIOLIAAHN YAaCTH
MOBEPXHOCTHU.

. HetictBust ¢ MarpuuamM (BBIYMCICHHE ONpEICNTUTENs, OOpaTHOW MaTpHlLbl) M UX

MIPUMEHEHHUE, PEIICHUE CUCTEM JIMHEUHBIX YPaBHECHUH.

Anrebpanueckasi U TPUTOHOMETpHUECKasi (JOPMbI KOMILJICKCHOTO YHCIa, apu(METHUECKUE
JEUCTBHS C KOMIUICKCHBIMU YUCIIAMU, U3BJICUCHHUE KOPHEH.

[Ipumenenne cxembl I'opHepa: pacro3HaBaHHE KOPHS MHOTOWIEHA, OTHICKAHHE KPAaTHOCTH
KOPHSI MHOTOYJICHA.

Pacno3nanue noanpocTpaHcTBa, 6a3uca, IMHEHHOTo onepaTopa.

[IpeoOpa3oBaHre KOOpAWHAT BEKTOpa NHpPH Mepexoje OT OJHOro Oasuca K Jpyromy,
OTBICKaHHE MATPHIIBI IEPEX0/ia OT OJHOTO 0a3uca K Jpyromy.

. [Iporiecc opToroHaan3anuu CUCTEMbI BEKTOPOB B €BKJIMI0BOM IPOCTPAHCTBE.
16.
17.

[IpuBeneHne BEIECTBEHHBIX KBAAPATUIHBIX (POPM K KAHOHUUYECKOMY BUTY.

OTpicKaHNe COOCTBEHHBIX 3HAYCHHH, COOCTBEHHBIX BEKTOPOB, MATpPHUIBI JIMHEWHOTO
oreparopa.

YcTaHOBHUTE BU OTIPEACICHUS MATEMAaTHUECKOTO MTOHSTHSI.

CdopmynupoBaTh TaHHYIO TEOPEMY B IMILUIUKATUBHON (pOpMeE, BBIICTHUTH PA3bSICHUTEIHHYIO
4acTh, YCIOBUE U TpeOOBaHME.

s manHO#M TeopeMbl CHOPMYIHPOBATH MPOTHUBOIOIOKHOE U OOpaTHOE YTBEPKICHUS B
UMIUTUKaTUBHON ()OPME U YCTAHOBUTH WX UCTHHHOCTb.

[TepedopmynupoBath TeOpEMY U3 KAaTETOPUIECKON (POPMBI B UMIUTMKATHBHYIO.

B naHHOM yTBEp)IEHUU BMECTO TPOETOUHS BCTABHUTH CJIOBA «HEOOXOIMMOY, «TOCTATOTHO)
WIH «HEo0XoauMo U aoctaToyHo». OTBET 000CHOBaTh, MPU HEOOXOAMMOCTH IMPUBECTH
KOHTPIpUMED.

6. OBPA3EIl DK3AMEHAIIMOHHOT'O BUIETA U KPUTEPUU OLHIEHUBAHUA
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MMUHUCTEPCTBO OBPA30OBAHUA U HAYKU THP
oy BIIO «JIOHEUKWI HAIIMOHAJIbHBIM YHUBEPCUTET »
DAKYJIBTET MATEMATUKNA U MH®OPMALMOHHBIX TEXHOJIOI'UI
Hanpasienne noaroropkn: 01.03.01 Maremaruka | Y LN
ObpazoBaresibuas nporpaMva: Bakanaspuar Kpasmgukanns: AkaneMudecKuili 6akajaasp
DK3aMeHaIlMOHHBII Omier Ne 1

1. [lougarue orpanuuenHoit u cxojsieiics B R™ mocsieoBaTeibHOCTH, CBSI3b
mezkty Humu. Jlemma Bouabnano-Beiiepiirpacca (jjokazarh).

2. IlepBag kBajparuunas dpopma nopepxuocru. Haxoxjenne JuiMi KpUBbIX.
VIVIOB MEXK/Ty HEPECeKAIONIMUCS KPUBBIMH, IUIOMA/IH TOBEPXHOCTH (C BBIBOJIOM).

3. Uccneyiite hyHKIHIO W Ha MOHOTEHHOCTH, TOJIOMOPGHOCTD (Halijure Tov-
KU, B KOTOPBIX (DYHKIINSA MOHOIEHHA H 0OJIACTH, B KOTOPBIX OHA TOJOMOP(hHA), €CITH
w=Zz|z —if%

4. Yeranopure Bui oupejecnns «Ecim us npoussosbnoii rouku M pebpa AB

JIBYTPAHHOTO YIVIa MIPOBECTH Ha KaxK10i rpanu no neprnenukyaspy CM n M E, to
obpazosanubiit umu yros C'M E nazbiBaercs JIMHEHHBIM YIVIOM JIBYTPAHHOIO yTJIas.

VrBepaaeno Ha 3aceqaHnn Y1eHOro copera (paKyjabTeTa MaTeMaTHKH H HH(OPMAIHOHHBIX
rexuojoruii. IIporokon N 7 or 19 mapra 2020 r,

dexkan OMUT 1. A. MouceeHko

Saseayromuit kadgeapoit MA u TV Bur. B. Bosrukos

Kaxp1ii 6miieT Ha TOoCyJapCTBEHHOM 3K3aMEHE COACPXKUT JIBa TEOPETUUYECKUX BOIIPOCa U3
pazzaena 3 u JIBe 3aJlauu, TUIbI KOTOPBIX YKa3aHbl B pa3jieine 4 HaCTOSAIEH MPOrpaMMBbl.

B otBere Ha m000i TeOpeTHUECKUN BONPOC HEOOXOIMMO MPUBECTU BCE MEPEUUCICHHBIE B
BOIIPOCE METOIbI, ONPEACIICHUs] TOHATHH U (HOPMYIUPOBKU yTBEpKACHHM. [ yTBEpKIeHHH C
MIOMETKOM «J0Ka3aTh» He0OXOIMMO MTPUBECTH JI0Ka3aTeabCcTBa. [Ipu oTBeTe 1Mo OMileTy He0OX0IUMO
3HaTh BCE MOHATHS W YTBEPXKICHMS, KACAIOIIMECS TEOPETHYECKUX BONPOCOB MU PELICHUS 3a]ad.
Kaxpiii TeopeTrueckuii BOpoc (COOTBETCTBEHHO, 33/1a4a) OLICHUBAETCS HCXOISI U3 MAaKCUMATbHBIX
25 GayyoB B 3aBUCHMOCTH OT MOJIHOTBI PACKPBITHS BOMpPOca (COOTBETCTBEHHO, PEILICHUS 3a/1auH).
Unensl W mpejacenaresib roCyJapCTBEHHON aTTECTAllMOHHOM KOMHUCCHMU HMEIOT MpaBO 3a7aBaTh
YTOUHSIOIINE U JOMOJHUTEIbHBIE BOIIPOCHI IO HACTOsAIEH Tporpamme. OTBETHI HA IONOJIHUTENIbHbBIE
Y YTOUHSIIOLIME BOMPOCHI BIHUSIOT HA IMOJHOTY PACKPBITHUS COOTBETCTBYIOIIETO TEOPETHUUECKOTO
BOIpOCAa WJIM PEIlIeHUs 3a/ladll M KOJIMYECTBO HAaOpaHHBIX 3a 3TO 3adaHue OamnoB. KomudecTtBo
0aJIOB 3a HK3aMEH BBIYHCISETCS IMYyTEM CYMMHUPOBAaHUS 0alljioB, HAOpAaHHBIX 3a BCE 3a/laHUS U3
ouera.

Pe3ynbTarhl rocyjapcTBEHHOTO 3K3aMEHA OLIEHHMBAIOTCS 110 CHUCTEME, KOTOpasi IEHCTBYET B
JouHY («oTnuuHO», «XOpOIIO», «YyIOBIECTBOPUTEIHHO» U «HEYIOBJICTBOPUTEIbHOY», 1o 100-
OamnpHON mKane, a Takxke mo mkane ECTS) u oOBSABISIOTCS B TOT ke JIEHb MOCIE 3aKPhITOrO
3acelaHusl ATTECTAllMOHHONM KOMUCCHH

[opsaok oeHNBAHUSA Y4eOHBIX JOCTHKEHNH 00y4aI0OINXCS

OmeHka o Onenka o 100- OneHka 1mo rocy1apCTBEHHOM IIKaje
wkane ECTS | GamnpHOM Hmikane | sk3ameH, AuddepeHIIMpOBaHHbIN 3a4eT 3a4er
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xopor110) 3a4TEHO
D 70-74 3 (yIOBJIETBOPUTENHHO) 3a4TEHO
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E 60-69 3 (y1OBIETBOPUTENHHO) 3a4TE€HO
FX 35-59 2 (HeYIOBJIETBOPUTEIILHO) C HE 3a4TEHO
BO3MOXKHOCTBIO TOBTOPHOM aTTeCTalluu
F 0-34 2 (HEYJOBJIETBOPUTEIIHHO) C HE 3a4TEHO

BO3MOKHOCTBIO IIOBTOPHOM CIa4yM IIPH
YCJIOBHH 00s13aTEIBHOTO Habopa
JIOTIOJTHUTEIBHBIX 0aJlIIOB

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE T'OCYJJAPCTBEHHOM
HUTOIOBOM ATTECTAIINU

O630pHbBIE NekIuu 11 moarotToBku k ' MA nipoBoastes ['masnom kopryce JIOHHY (I'ypoga,
6). Jlns mpoBeneHus JEKIMOHHBIX 3aHATUH TpeOyeTcst ayJuTopus, 000pyI0BaHHAsS MEIOBOW HIIU
MapKepHOH JOCKOM, HOYTOYK, KOMIUIEKT Y4eOHOW MeOenu i CTYAEHTOB, pabouee MecCTo
npenojasarens. Berxoa B UHTEpHET IpoBOJHON MU ¢ ucoib3oBanueM Wi-Fi.
J1J1st caMOCTOSITEIbHOM PaOOThI UCTIOJIB3YIOTCSI TEKCTOBBIE U AJIEKTPOHHBIE pecypchl HayuHoi
OMONMMOTEKH YHUBEPCUTETa M JPYIHX JJCKTPOHHBIX OHOIMOTEYHBIX ©0a3 JaHHBIX, y4eOHO-
METOJMYECKOe oOecreyeHne, MPEeACTaBICHHOE B y4eOHO-METOIWYecKOM KaOuHeTe [ J1aBHOTO
kopmyca (ayxn.405).
Jlis mpoBeleHusi TOCyJapCTBEHHONM HWTOTOBOM aTTECTAllMU HCIOJIb3YEeTCsl ayAUTOpUS C
KOMILIEKTaMH MeOenu, yAoOHas I IpOBeIeHUs] YCTHOTO 3K3aMeHa KoMmuccuelt (Hampumep, 604,
610, 705, 710 B I'maBHom kopmyce JOHHY, mp. I'ypoma, 6). B aymutopum n0IKHBI OBITH
3aroTOBJICHBl OJIAaHKW JJIsi YCTHBIX OTBETOB, KOMIUICKTHI OHJIETOB, NpOrpaMMa »3K3aMeHa C
KPUTEPUSIMHU OILICHUBAHMUSI, BEJOMOCTH, IPOTOKOJIbI, 3a4€THBIE KHIKKH CTY/IEHTOB.

8. PEKOMEH/IOBAHHASA JIMTEPATYPA

HanmenoBanue

Koia-Bo
IK3EMILISIPOB
B On0JIMOTEKE

JdouHY

Hanu4uue
3JIEKTPOHHOM
BEpPCHH B
IBC

OcHognasa numepamypa

lensdann, M. M. Jlexkiuu no nuneiitHo# anredpe / Y. M.
I'enbdana. - 5-e u3a. - Mocksa : Jloopocset : MITHMO,
1998. - 320 c.

20

Wnbun, B. A. Jluneiinas anre6pa 1 aHanuTH4eCcKas
reoMeTpus : yuel. 115 CTYACHTOB YH-TOB U TEXH. BY30B,
o0uaronUXCcs Mo crenuaibHocTh "MaremaTuka',
"Tlpuknannas MmaremaTnka u uHpopmaruka" / B. A.
Uneun, I'. 1. Kum ; MockoBckuii roc. yH-T uM. M. B.
JlomonocoBa. - 3-e u3a. - Mocksa : [Ipocnekr, 2008. -
393 c.

42

Koctpukun, A. U. Beenenue B anredpy : Yue0. mis
CTYJEHTOB YH-TOB, O0y4aroil. 1o crei. "Marematuka" u
"ITpuknagnas maremaruka". Y.1 : OcHoBbI anre6psl, Y. 2
: JIuneitnas anredpa, Y. 3 : OCHOBHBIE CTPYKTYPHI
anreopsl / A. . Koctpukus. - M. : ®uzmatiaut, 2000.

Kypom, A. I'. Kypc Bbicuieii anreOps! : y49eOHUK JUIst
CTYJEHTOB BY30B, O0y4aIOIUXCS M0 CIIEHHUaTIbHOCTIM
"Matemaruka", "[Ipuknagnas maremaTtuka" / A. T
Kypormr. - 17-e u3z. - Cankr-Ilerepoypr : Jlans, 2008. -
431 c.

94
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[Ipockypsikos, M. B. CoopHHK 33124 IO THHEHHON
anredpe : yueb. mocodbue / U. B. IIpockypsikos. - U3m. 13-
e. - Cankr-IlerepOypr : Jlans ; Mocksa, 2010. - 480 c.

27

Wnbun, B. A. MatemaTudeckuii aHaimu3 : y9eOHHK : B 2 4.
Y. 1,2/B. A. Unbun, B. A. CagoBanuuii, b. X. Cengos ;
nox pea. A. H. Tuxonosa ; Mock. roc. yH-T um. M. B.
Jlomonocoga. - 3-e u3a. - M. : [Ipocnexrt : U3n-80 MI'Y,
2007. - 660 c.

46+46

Kynpssues, JI. [I. Kypc matemarnueckoro ananusa
[Tekct] : B 3 T. : y4eOHHK TSI CTYACHTOB BY30B,
00y4aromuxcst Mo eCTeCTBEHHOHAYY. U TEXH.
HarpaBJeHusM U crienuanbHocTsM. T. 1 - 3:/ J1. J1.
KyapsBues. - M3a. 7-e. - Mockaa : [Ipoda, 2008. - 701 c.

44

COopHUK 332/1a4 IO MATEMAaTHYECKOMY aHaIu3y : Y4eo.
noco6wue. T. 1 -3 /JI. JI. Kynpssues, A. /1. Kyracos, B.
N. Yexnos, M. . llaGynwun ; [Tox pex. JI. /1.
Kyapssuesa. - 2-e uzg. - M. : @uzmaraur, 2003.

20+ 23 +96

bunanze, A. B. OCHOBBI TEOpHUH aHATUTUYECKUX
(GyHKINH KOMITJIEKCHOTO IIEPEMEHHOro : Yueb. mocodue
TSl CTYJIEHTOB MeX.-MaT. U (pu3. CIEIuaibHOCTEH BY30B /
A. B. buniagze. - 3-e u3n. - M. : Hayka, 1984. - 320 c.

40

10.

Bonkoseickuii, JI. 1. COopHUK 3a71a4 110 TEOpUH
(GYHKINH KOMITJIEKCHOTO TIEPEeMEHHOro : y4el. mocobue
st ctya. By3oB / JI. . Bonkoseickuit, . JI. JIynam, . T'.
ApamanoBuu. - 3-e u3a. - Mocksa : Hayka, 1975.-319 ¢

90

11.

COopHUK 33/1a4 IO TEOPUHU aHATUTHYECCKUX (PYHKITUH :
[Vueb. mocobue st By30B] / M. A. EBrpagos, 1O. B.
Cunopos, M. B. ®enoprok u ap. ; [Tox pea. M. A.
Esrpadosa. - M. : Hayka, 1969. - 388 c.

43

12.

I'oponeuxuii, B. B. Merozs! pemienus 3a1ad 1o
GbyHKIIMOHATEHOMY aHaNU3Yy : [ Y4eb. mocobue yist yH-
TOB 10 crneruanbHocTIM "Maremaruka', "[Tpuki.
maremaruka'] / B. B. T'oponenkwmii, H. 1. Harau6una, I1.
I1. Hacracues. - K. : Boima mik., 1990. - 477,[2] c.

62

13.

Hoporosues, A. 5. DnemeHThI 00I1Iei TEOpUN MEpHI U
unterpana / A. S1. loporosues. - U3n. 2-e. - Kues : ®axkr,
2007. - 156 c.

50

14.

Komnmoropos, A. H. DnemenTs! Teopun GyHKUIUN 1
dbyakuuonansHoro ananusa / A. H. Konmoropos, C. B.
®omuH ; Mock. roc. - 7-¢ 3. - M. : ®duzmariut, 2004. -
570 c.

15.

AnexcannpsH, P. A. O6mas Tonosnorus : [Yued. mocobue
MarT. creruanbHoCcTel By30B] / P. A. AnekcanapsH, J. A.
Mup3saxasss. - M. : Beicut. wk., 1979. - 336 c.

16.

Wnbun, B. A. AHanuTH4ecKas TeoMeTpus | YIeOHHUK IS
¢wus. cnenuansHoOCTel U cienuanbHocTh "TIpuknagHas
mateMmatuka" / B. A. Mneun, 3. I'. [To3uak. - U3a. 7-e. -
Mocksa : ®uzmarmut, 2009. - 223 c.

97

17.

Knerenuk, /[. B. CoopHuK 3a1a4 110 aHAIUTHYECKOU
reomeTpud : [y4e0. mocobue st BTy30B] / /1. B.
Knerenuxk ; mon pen. H. B. Ebumosa. - 17-¢ uzna. - Cankt-
[etepbypr : [Ipodeccust, 2009. - 199 c.

140
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18.

Pameckuit, I1. K. Kypc nuddepenunansnoii reomerpun
: yaeOnuk 11 roc. yH-ToB / I1. K. Pamesckuii. - U3a. 5-e. 9 -
- Mocksa : URSS : U3a-Bo JIKH, 2008. - 428 c.

19.

[TonTpsirun, JI. C. O6bikHOBeHHBIE U] hEpeHITHATBHBIC
ypaBHeHus : [yueOHuK 11t By30B] / JI. C. IToHTpsrHH. - 3- 96 -
e u3a. - Mocksa : Hayka, 1970. - 332 c.

20.

Crenanos, B. B. Kypc nuddepenunanbHbix ypaBHeHUH :
yaeOHuK 11 roc. yH-ToB / B. B. Cremanos. - uza. 10-e. - 27 -
M. : [U3a-Bo JIKU], 2008. - 468 c

21.

Tuxonos, A. H. YpaBHeHus: MaTeMaTuuecKon (DU3UKH :
VY4eb. mocobue A CTy1eHTOB (hu3.-Mar.
crienanbHocTel YH-TOB / A. H. Tuxonos, A. A.
Camapckuii ; Mock. roc. yH-T uM. M. B. JlomoHoOCOBa. -
7-e u3a. - M. : U3n-Bo Mock. yu-Ta : Hayka, 2004. - 798
C.

22.

Oununmos, A. . COopHUK 3a/1a4 TIO
muddepeHaIbHbBIM ypaBHeHUM : [O6onee 1400 3amau ¢
otBetamu| / A. ®@. ®unumnmos. - 3. 4-e. - Mocksa :
URSS : JIu6pokowm, 2011. - 235, [2] c.

40 -

23.

byxmrad, A. A. Teopus uucen / A. A. byxmra0. - 2-¢
u3a. - Mocksa : [Ipocsenienue, 1966. - 384 ¢

24.

['eomerpus : Yueb. mas 7-9 xi. obmieoOpa3osar.
yupexaenuit / JI. C. Aranacsn, B. @. byrysos, C. b.
Kagomues u np. - 9-e uza. - M. : IIpocsemnienue, 1999. -
335c.

25.

Meroauka npenojaBaHus MATEMAaTUKU B CPETHEN IIKOJIE
: Hact. metomuka / A. 5. biox u np.] ; Coct. B. U. 15 -
Mumun. - M. : [Ipocsenienue, 1987. - 416 c.

)

2)
3)

)

9. TH®OOPMAILIMOHHBIE PECYPCbI

http://mondnr.ru—MunucrepcTBo 00pa3oBanus u Hayku Jlonenkoit Hapoanoit
PecrryOmmiku

http://www.edu.ru — caiir MunncrepcTBa oopazoBanus PO

http://elibrary.ru - HayuHas >nekTpoHHas 6nbaoTeka «Elibrary»
https://drive.google.com/folderview?1d=0Bz84MOCUwqC8MUxwbE9uRHAwWYmc&usp
=sharing — snekTpoHHas OubauoTeka Kadeapbl MAaTEMaTHUECKOTO aHAIN3a U
mudepeHIMaTbHBIX YpaBHEHUH

https://cloud.mail.ru/public/4qvj/daBRsNHjp — Pecypc, comepxamuii KilacCHYeCKHe
KHUTH, yKa3aHHbIE B paselie 8 MporpaMMbl, HACTOSIIYIO MPOrpaMMy W 3aqadd st
MOJITOTOBKH K 9K3aMEHY yKa3aHHBIX B pa3Jiene 5 TUIIOB.

10. IPOTPAMMHOE OBECIIEYHEHHE

1. Windows 7 PRO (xopnopatusHas nunenzus JOHHY Ne 46484614);

2. Microsoft Office (kopnopatuBHas nunien3us JJOHHY munensus Ne 46472919);

3. Microsoft Visual Studio (nmmuensust mporpammel DreamSpark mist Beicmmx y4ueOHBIX
3aBeICHUN);

4. Jluuenszuu GPLyyist cBo6oaHOTO MporpaMMHoro obecrieuenus: AHTHBUpYC Kacnepckoro,
Libre Office, Adobe Acrobat Reader, xPDF, Paint.NET.




Pabowas mporpamma

paccMOTpeHa U IepeyTBepXKIeHa

Kadeapsr Ne oT«__ »

202 1.

3aB. Kadenpoit

Pabowas mporpamma

0e3 msmeHeHuii Ha 202

16

HAa 3acemaHuu  Kadenpsl
roa. IIporokon 3acemaHus

MOIHUCH

paccMOTpeHa U NepeyTBEp)KICHA

Kadeapsr Ne oT«__ »

202 1.

3aB. Kadenpoit

PaGouass mporpamma

0e3 msmeHeHuii Ha 202

(4[]

Ha 3acemaHuu  Kadenpsl
roa. IIporokon 3acemanus

MOIUCH

paccMOTpeHa U TepeyTBepiKIeHa

kadeapsr Ne OT «__ »

202 T

3aB. Kagenpoii

0e3 usMmeHeHuin Ha 202

(4[]

Ha 3acemaHu  Kadeapsl
roa. IIporokon 3acemanus

noAIuCh

[014(0)



