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MATEMATHKA
VYKpyImHeHHas rpyIna HanpaBIeHuH 09.00.00 MupopmaTnKka M BEMHCIHTETHHAS
TIOATOTOBKH TEXHHUKa
IIporpamma BeIcIIEro 06pa3oBaHus [Iporpamma GakanaspuaTa
Hanpasnenue noaroroeku 09.03.01 MupopmaTiKa H BEMUCIUTETHHAS
TeXHHUKa
IMpodmns noarorokn UndopmaTika i BEMUCTUTENBHAS TEXHUKA
KBamudukarms bakanasp
Dopma o0yueHus Ounas, 3a0unas

Pabouas nmporpamma anantupoBana s mui
C OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3I0POBbS H HHBAIHIOB

Jownernx 2024



Pa6oyas mporpamma qucnuminHbl «MaTeMaTHKa» 11 06yJaromuxcs M0 HanpaBIeHUIo
noarotoBku 09.03.01 Mudopmatuka u BbraucnurensHas TexHuka (IIpoduis IMOArOTOBKH:
WupopmaTika M BBYHCIUTENbHAS TEXHHKA), COCTABICHA HA OCHOBaHMHM (eIepanbHOro
TOCYZApCTBEHHOro 00pa30BaTENbHOrO CTaHIApTa BEICIIEro OoOpa3oBaHWs — GakalaBpuar Mo
Hanpasienuio noarotosku 09.03.01 MudopmaTuka i BEIMHCIIHTENbHAS TEXHUKA, YTBEPKICHHOTO
npukasom MunnctepcTa o6paszoBanus 1 Hayku Poccuiickoit ®exepanuu ot 19 centsabps 2017
r. Ne 929 (c msm. u gom.), ITopsjka opraHu3ane U OCYLIECTBIEHHS 06pa3oBATEIBHOI
JESTENPHOCTH 10 00pa3oBaTeNbHBIM IPOrpaMMaM BBICIIErO OOpa3sOBaHWs — MPOrpaMMaM
Oaxanaspuara, NpPOTpaMMaM CIIEIHATHTETa, NPOrPaMMaM MAarHCTPAaTyphl, YTBEPXIEHHOTO
npuKasoM MUHHCTEPCTBa HaYKHU H BBICIIEro o6pasoBanus Poccuiickoit @eneparuu ot 06 anpes
2021 r. Ne 245 (c u3M. u JIOIL.), B COOTBETCTBHH C y4eOHBIM ILUIAHOM, YTBEPKACHHEIM YUEHEIM
coseroM OI'BOY BO «Jloul'Y» mns naGopa 2024 roxa.

Paspa6oTunk:

JIOIEHT Kadenpol

MaTeMaTHYeCKOi HU3HKH, 7 A A.Jl. Manos
KaH#. pu3.-MaT. HayK

Cr.mpenonasarens kadenpst
MaTeMaTHIECKON (HU3HKH, (/ JL.B. JIo3oBas
KaHZ.(HIOC. HAYK

PaGouyas nporpamma ono6pena Ha 3aceaHni KaheIpsl MATEMaTHYECKOH (GH3HKH
ITpoToxoun ot 26.03.2024 1. Ne 9

Bpwuo 3aB.xadenpoit f%[ {_,/ B.H. Konecruk
COI'TACOBAHO:

Jlexan GH3MKO-TEXHUUECKOTO (haKyIbTeTa ' C.A. ®omerko
28.03.2024 r.

YyebHO-MeTOuIecKas KOMUCCUS (PU3MKO-TEXHUYECKOTO (PaKyIbTeTa.
ITporokon ot 27.03.2024 r. Ne 2.

IIpencenarens B. H. Korernko
PyxoBoauTens 0CHOBHOM podeccroHanbHOM

06pa3oBaTenbHON IPOrpaMMBL,

I-p TeX. HayK, Ipod. I".B. ABepun

26.03.2024 r.



3

1. MECTO JUCLUIUIMHBI CTPYKTYPE OBPA30BATEJILHOM [TPOI'PAMMBI

1.1. TpebGoBaHHs K MMPeIBAPUTEIBHOIN MOATOTOBKE 0OYUYAIOMIMXCS, MPEIIISCTBYIONINE
U COIYTCTBYIOIIME AUCUUIUIMHBI, HA KOTOPbIX OCHOBBIBACTCS U3yUEHHE JAHHOM:

6a30Basi MOATrOTOBKA MO0 MaTeMaTHKe B 00bEME MPOrpaMMbl CPEIHEH IIKOJIBI;

JUCLUIUIMHBI IPOrpaMMbl OakajlaBpuarta: IMCKpPEeTHas MaTeMaTHKa.

1.2. JlucuuruimHbl, A8 KOTOPBIX OCBOCHHE MAHHON AMCIUILIMHBI HEOOXOAMMO Kak
IPEILIECTBYIOLIEE:

¢u3uka, Teopusi BEpOITHOCTH, CTATUCTUYECKUN aHAIN3 TaHHBIX, MATEeMaTHYECKasl JIOTHKA

2. OIMMCAHUE JMCHUITJIMHBI

2.1.  OOmas XxapaKTepUCTHKA

3HaueHue nokasarens
09.03.01 MuadopmaTrka v BEIYHCIUTEIIbHAS
texnuka (IIporpamma 6akanaBpuara: 09.3.01
WNupopmarrka v BEIUUCIUTENbHAS TEXHUKA)
b1.b.M3.1 MaremaTuka

HanmeHoBaHue MoKa3aTes
Ha3zBanue 00pa3oBaTebHOM MPOrpaMMbl

[Iudp u Ha3BaHHE B COOTBETCTBHUH C
Y9eOHBIM IIJIAHOM

YacTth 00pa3oBaTeIbHON MPOrpaMMbl
KonnyecTBo 3a4eTHBIX €IMHUIL / BCErO YacOB

bazosasg gyactn

6,5/234

2.2. Pacnpenenenue 4acoB 1o popmam u nepuogam o0ydeHus
OO11ee KOJIMYECTBO YaCOB
o e camMocCTos-
dopma & 18 .
> JeKUU- | n1abopa- | MpakTH- | TEIbHOU dopma
o0yueHus A = BCETrO
8 | OHHBIX | TOPHBIX | YECKUX | PabOTHI + KOHTPOJIS
KOHTPOJIb
Ounas 1 1 15 - 60 33 108 JK3aMeH
OuHas 1 30 - 45 51 126 JK3aMeH
Ounasn, Bcero 45 - 105 84 234
3aouHas 1 1 2 - 12 94 108 9K3aMEH
3aouHas 1 2 6 - 8 112 126 JK3aMeH
3aounasn, Bcero 8 - 20 206 234

3. HEJIN JUCHUTTJIMHBI

OcBoeHne CTyZeHTaMH MOHATUH M METOAOB MaTeMaTHMYECKOro aHajau3a; (opMupoBaHue
YPOBHSI MaT€MaTUYECKOM KyJIbTYpbI, JOCTATOYHOTO Ui HOHUMAHHUS M YCBOEHHUS MOCTIEAYIOIINX
KypCOB, OCHOBaHHBIX Ha KOHLEILMU HENPEPBIBHOCTH; Ppa3BUTHE JIOTUYECKOTO U
ITOPUTMUYECKOTO MBILUICHHUS; OBJIaJICHHE METOAAMH MaTeMaTUYECKUX UCCIIEJOBAaHUM, KOTOPbIE
00yyaromuicss MOXET NMPUMEHUTh B CBOEH 00JacTH; (POPMHUPOBAHUE Yy CTYAEHTOB HAYyYHOT'O
noaxonaa

4. KOMHIETEHIINHN OBYYAIOINEI'OCS, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X MH/IMKATOPBI
N TINTAHUPYEMBIE PE3VIIbTATBI ObBYUYEHUA

4.1. KomnereHuuu
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OIIK-1. CrocobeH NpUMEHSTh E€CTECTBEHHOHAYYHBIE W OOIICHMH)KCHEPHBIE 3HAHWSI,
METO/Ibl MATEMATHYECKOTO aHAJIN3a U MOJICTIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO
UCCJIEIOBaHUSI B TPOPECCUOHAIBHOMN 1eATEIbHOCTH.

4.2.  HVuaukaTopbl KOMIIETEHITHHA

OIIK-1.1. Pa3zpabarbiBaer pemieHus MNpodecCHOHANBHBIX —3ajad,
MOJIYYeHHBIC PE3Y/IbTaThl HA OCHOBE 3HAHUIM MAaTEeMAaTHUECKOTO anmnapara.

4.3. Pe3ynbTaThl 00ydeHHS

OIIK-1.1.1. 3HaeT OCHOBHBIE 3aKOHbl E€CTECTBEHHOHAYYHBIX
npoecCHOHANBHOM  JEATETbHOCTH, MPUMEHSIET METOJAbl MaTeMaTUYEeCKOro
MOJICJIUPOBAHUS, TEOPETUUECKOTO U SKCIEPUMEHTAIIBHOTO UCCIIECIOBAHUS.

OIIK-1.1.2. YMeeT BBIOMPATh M HCIOJIB30BaTh HEOOXOIUMBIE MATEMATHUECKUE METOIbI U
BBIYHMCIIUTENbHBIE CPEJICTBA, PEIIATh 33a4H IUCIUILIAHBI.

OIIK-1.1.3. ApryMeHTHpPOBaHHO BBIOMpPAET METOJ| PEIICHHs 3aJa4yH, YCTaHABIHUBACT
CBOMCTBAa MaTeMaTHYE€CKUX O0OBEKTOB, 3aKOHOMEPHOCTH MEXy HUMH, JIOBOAUT PEILICHUE 3a/1a41
0 TPUEMJIEMOro (YUCIOBOTO WM CHUMBOJIBHOTO) pe3yjbTaTa, OLEHHWBAET U AaHAIU3UPYET
MOJTYYCHHBIA PE3YJIbTAT, CTPOUT MATEMATHYCCKUE MOJIEIH IS pemieHUs MpodheCcCHOHATBHBIX
3ajad.

UHTEPIPETUPYET

JUCIUITIINH B
aHaJIu3a H

Komnerenuuu WuaukaTopsl Pe3ynbpTaThl 00y4yeHus

OIIK-1. Crnocoben OIIK-1.1. OIIK-1.1.1. 3HaeT oCHOBHBIC MOHATHS, PAKTHI,
IIPUMEHSTH ITpumenser KOHLEIILINH, IIPUHLIMATIIBI Teopuit
€CTeCTBEHHOHAy4yHble | 0a30Bble 3HAHMUS, MaTeMaTUYeCKux M (WIH) €CTECTBEHHBIX;
U OOILEUH)KEHEPHBIE | MOJTy4YEHHbIE B 0a30BbIi MaTeMaTUYECKUN amnmapar,
3HAHUS, METO/bI obnactu CBA3AHHBIM C IPUKIATHOM MaTEMaTUKOW H
MaTeMaTH4ECKOIro MaTeMaTHYeCKUX U | MHPOPMATUKOM

aHanu3a u ecrecTBeHHbIX Hayk | OIIK-1.1.2. Ymeer IIPUMEHSATH
MOJIETTUPOBAHUS, (GyHIaMeHTalbHble 3HAHUS, IOJyYeHHbIE B
TEOPETUYECKOTO U oOnactu MaTEeMaTHYeCKUX u (nnn)
9KCIIEPUMEHTAILHOTO €CTECTBEHHBIX HayK B MpodeccHOHaIbHON
HCCIIEIOBaHMSI B JESTENIbHOCTH K PEIIEHUIO KOHKPETHBIX 3aj1au.
npodeccnoHanbHOM OIIK-1.1.3. Brnageer HaBbIKAMHM peLIECHUSA
NeSITEIbHOCTH. 3a/1a4 B Npo(eCCHOHATIBbHON JIEeATENIbHOCTH Ha

OCHOBE (byHIaMeHTalbHbIX 3HAHUH,
MOJIyYEHHBIX B 00JacTH MaTeMaTUYeCKUX H
(MJIM) €CTECTBEHHBIX HAYK

OIIK-1.2. OIIK-1.2.1. OOmamaer 0a30BBIMH 3HAHUIMHU,
Hcnonw3yet npu MOJyYeHHBIMA B 00JaCTH MaTeMaTUYEeCKUX M
peleHnn (1K) ecTecTBEHHBIX HayK.

npodeccuonansubix | OINK-1.2.2. VYmeer wucnonb3oBath 0a30BbIe

3a/1a4 3HAHMS,
MOJTy4YeHHBIC B
obnactu
MaTeEMaTHYECKUX U
C€CTCCTBCHHBIX HaYK

3HaHMUS, MOJTy4YeHHbIE B o0nactu
MaTeMaTHYeCKUX U (W) eCTECTBEHHBIX HAayK B
npodeccnoHanTbHOM e TEIbHOCTH.

OIIK-1.2.3. Vimeer HaBBIKM BBIOOpa METOJIOB
pereHus 3amaq npodeCCHOHATBFHON
NeSITeIbHOCTH  Ha  OCHOBE  MOJYYEHHBIX
TEOPETUYECKUX 3HAHUMU.
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5. ITPOI'PAMMA JJUCITAITJIMHBI

HazBaunue teMbl

|

Kpartkoe coneprxanne TeMbl (BOIPOCHI TEMBbI)

Pasznes 1. AnasgmTudeckas reomerpus. JIuneiinas ajaredpa

Bekropnas anredpa

[IpsiMoyronbpHas AeKapTOBa U MOJISIPHAS CHCTEMBI
KoopauHar. Bekrtop. JIMHEHHBIE omepauuu Haj
BEKTOpaMHU.  YCIIOBHA  KOJUIMHEAPHOCTH U
KOMIIJJAHAPHOCTHU BEKTOPOB. JIuneiinas
3aBUCUMOCTh M HE3aBUCUMOCTh BEKTOpPOB. bazuc.
CkanipHO€, BEKTOpPHOE, CMELIaHHOE, JBOMHOE
BEKTOPHOE TMPOMU3BEJCHHMS BEKTOPOB M  HX
CBOMCTBA.

IIpsiMas 1 MIIOCKOCTH

@opMbI ypaBHEHHS IPSIMOM HA INTIOCKOCTH.
®opmbl ypaBHEHUSA IIOCKOCTH. [Ipsimas B
npocTpaHcTBe. B3auMHoOe pacnonoxeHue npsamon
Y IJIOCKOCTH.

Kpussie 2-ro nopsiaka. [lopepxHoctu 2-10
MopsIKa

Onmunc, runepbona, napadona. Kanonndyeckue
ypaBHEHUS, UCCIICJIOBaHHUE (DOPMBEI,
9KCLEHTPUCUTET, TUPEKTPUCA. DIITUTICOUIBI,
1apaboJIONIbI, TUTICPOOION b, KOHUYECKHE U
WIMHAPHYECKUE TOBEepXHOCTH. KaHOHWYeckue
YpaBHEHUS, CCUCHUSI.

Jluneitnas anre6pa

Matpuupb! 1 onepanuu Hag HUMu. OnpenenuTens u
ero cmoiictBa. MMUHOpPHI U anreOpamyecKue
nononnenusa. OOparnas wmarpuna. Kputepuit
oOparumocTH. Panr marpuiel. Cuctema JIMHEHHBIX
ypaBHenuit (CJIY), e€ coBmectHOCTh. [IpaBmio
Kpamepa. Mertox oOpaTtHOii MmaTtuubl. MeTton
I'aycca. Kputepuit Kponekepa-Kanemm. OOGee
pemenue CJIY. ®@yHnaMeHTanbHas CHCTEMaA
pELICHUI.

Pa3nes 2. YncsoBasi nocjieoBaTesibHOCTh. DYHKIMSA 0HON NepeMeHOM

YucaoBbIE TOCIEA0BATENbHOCTH U UX
CBOMCTBA

OCHOBHBIE CBEIEHUS O AEHCTBUTEILHBIX YHCIAX.
[ToHsAITHE KOMIUIEKCHOTO 4YHCIa, (OPMBI €ro
3amucu. KowmrmuiekcHas —miockocTh.  Anredpa
KOMIIIEKCHBIX qHCel. Yucnosas
[IOCJIENOBATEILHOCTh. bBECKOHEUHO Malble U
OeckoHEeUHO OOJIbIIHNE MOCIEN0BATEILHOCTH U UX
cBoiicTBa. Cxoadiuecs MociIea0BaTeIbHOCTH U UX
CBOMCTBA. MOHOTOHHBEIE ITOCIEAOBATEILHOCTH.
Yucio e.

OyHKIMSA OJHON TEPEMEHOM

[Tonsatue ¢pynknuu. Paznudaasie ciocoObl 3a1anus
¢ynkuun. KoopaumnatHas 1uiockocts. I'padux
¢bynaxuu. Cnoxxast Gynkuus. [penen dynkuuu B
Touke. OCHOBHbIE CBOWMCTBAa (YHKUHH, KOTOpBIE
UMeEIOT npenen. [lepBblii 1 BTOpOH 3aMedaTesbHbIe
npenensl.  CpaBHeHHME  OECKOHEYHO  MaJIbIX
¢byskuil. OnpeneneHue HEMPEPHIBHOCTH B TOUKE.
CBoiicTBa HEMPEPBIBHBIX B TOUKE PYHKUIUH. ToUKH
pasppiBa u wux kinaccudukamusa. CBoiicTBa
(GyHKIHNH, HEIPEPBIBHBIX Ha OTpE3KE.
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Cy1miecTBOBaHHE€ H  HEMPEPBHIBHOCTH OOpaTHOMU
GyHKIHH.

[IpousBognas OnpenenieHne NPOU3BOJHON, €€ (U3UYECKUU U
reomeTpuueckuii cmbici. uddepeHunpyemMocts
¢dbynkuum B Touke. luddepennnan u ero cBoicTBa.
®u3nyeckul U TIEOMETPUYECKHM  CMBICI
muddepennmana. [IpaBuna quddepenurpoBanus.
[IpousBoaHbIe 3JIEMEHTAPHBIX G yHKITHIA.
[IpousBonubie u auddepeHnransl  BBICIIETO
nopsaka. [Ipasuio Jlonurans. @opmyna Tewsopa.
[TocTpoenue rpahMKoOB ¢ MOMOIIBIO TPOU3BOTHOM.

Pa3nen 3. Heonpeneaénnblii, onpeneéHHbI, HeCOOCTBEHHbIN HHTErPaJibl

Heonpenenéuupiii uaTerpan [lonsitTue  mepBooOpasHoil.  HeomnpenenéHusiit
UHTETpaJl M €ro cBoucTBa. MHTerpupoBaHue
HEKOTOPBIX 3JeMeHTapHbIX (yHkimidt. Tabmuma
uHTEerpasioB. OCHOBHBIE METO/Ibl UHTETPUPOBAHUSI.

OrnpenenéHHbIii 1 HECOOCTBEHHBIN [TonsiTne ONpeACIEHHOTO WHTErpaa.
MHTErpaJibl Wurerpanbubie cymmbl, cymmbl JlapOy. Kmaccbr
UHTErpupyeMbIX (yHKImH. OCHOBHBIE CBOWCTBA
onpeaenéHHoro unrerpaina. ®opmyna Herorona-
JleitOnuna. I'eomerpuueckue u  (u3HUECKUE
NPUIOKEHUS OnpeeIEHHOTO MHTErpana.
WHTterpan mno  OECKOHEUYHOMY  IPOMEXYTKY.
WuTterpan  or  HeorpaHWYeHHOW  (PYHKIIHU.
Wurerpai [lyaccona.

Pasnen 4. Psiagbl. ®yHKIMH MHOTMX IIepEeMEHHBbIX

Psapapr UucnoBble psanbl. AOCONIOTHAsT € YCIIOBHAs
cxoaumocTb. OCHOBHBIE NMPHU3HAKA CXOAUMOCTH.
@OYHKIMOHAIbHBIE TOCIEI0BATEILHOCTH U PSIbIL.
PaBHoMepHas cxomumoctb. CTENEHHOM  psn,
oOmacte ero cxommMocTH. OCHOBHBIE CBOIMCTBa
creneHHbIX psaaoB. lIlomarue psama @ypse.
OpTOroHanbHOCTh TPUTOHOMETPHUUYECKOM
cucteMbl. OCHOBHasi TeopeMa O CXOAMMOCTH
Tpuronomerpudeckoro psga @ypse. Pasnoxenune
¢ynkuuu B pag Pypoe.

OYHKIIMM MHOTUX NTEPEMEHHBIX [lonsiTve  QpyHKUMM  MHOTMX  INEPEMEHHBIX.
YactHele npousBoaHble. [luddepennupyemMocts
cnoxHblX ¢GyHkiuil. ITlomneiii  nuddepennmann.
IIpousBognas u  guddepeHnHansl  BBICHIMX
nopsankoB. [lpousBomHas 1O  HaANpaBJEHUIO.
I'paguent. OkcTpeMyM  (YHKIMH  MHOTHX
MIEPEMEHHBIX.

6. CTPYKTVYPA U COAEPXXAHUE JUCHUITIJIMHbBI

6.1. ®dopma oOyueHus — ouHas, Kypc — 1, cemectp — 1

KomnuuectBo yacos

HanmenoBaHus pa3saciioB U TCM

Jlexn. | JlaGop. | Mpakr. | CPC+K | Beero




Pa3nen 1. AHanuTHYecKasi reoMeTpus. 8 - 30 20 58
JInneiiHas aareopa
Bekropnast anrebpa 2 - 9 5 16
[TpsiMast ¥ MJIOCKOCTh 2 - 8 5 15
Kpussie 2-ro nopsaka. [loBepxnoctu 2-ro 2 - ) 5) 12
TOPsIIKa
Jluneitnas anreopa 2 - 8 5 15
Paznen 2. UnciaoBas 7 - 30 13 50
MoCJIe10BATENbHOCTh. DYHKIUA OHOMI
nepeMeHom
YucII0BBIE MMOCIIEN0BATEIBHOCTH U UX 2 - 10 3 15
CBOICTBa
DYHKIMS OAHOU ITepeMEHOM 2 - 10 5 17
[TpousBoHas 3 - 10 5 18
HUTOI'O 3A CEMECTP 15 - 60 33 108

6.2. ®opma oOyueHus — ouHas, Kypc — 1, cemectp — 2

HaumeHnoBaHusl pa3ieiioB U TeM Kommuectso uacos

Jlexu. | Jla6op. | Ilpakr. | CPC+K | Beero

Pasnen 3. Heonpenenénubiii, 16 - 25 25 66
onpeaeJéHHbII, HeCOOCTBEHHbIH
HHTErpajbl
Heonpenenénubiii muaTErpa 8 - 15 12 35
OrnpenenéHHbIii 1 HECOOCTBEHHBIN 8 - 10 13 31
HMHTETPaIbl
Paznen 4. Psaabl. @OYHKOMH MHOIMX 14 - 20 26 60
nepeMeHHbIX
Pspl 7 - 10 13 30
@DYHKIIMM MHOTUX NTEPEMEHHBIX 7 - 10 13 30
HUTOI'O 3A CEMECTP 30 - 45 51 126
HUTOI'O 3A KYPC 45 - 105 84 234

6.3. ®opma oOyueHus — 3a04yHast, Kypc — 1, cemectp — 1

HaumeHnoBaHMsI pa3eyioB U TeM Kommuectso yacos

Jlexu. | Jla6op. | Ilpakrt. | CPC+K | Beero

Pasznen 1. AnanuTnyeckasi reoMeTpusi. 1 - 6 51 58
JluneiiHas aaredpa
BekTopnas anreOpa 0,25 - 2 13,75 16
ITpsimast ¥ IIIOCKOCTH 025 - 1 13,75 15
Kpussie 2-ro nopsiaka. [loBepxHoctu 2-r1o 0,25 - 1 10,75 12
MOpsIIKa
Jluneitnas anre6pa 0,25 - 2 12,75 15
Pazaen 2. UuciaoBas 1 - 6 43 50
10CJIeA0BATENbHOCTh. DYHKIUA OAHOMI
nepeMeHo
YucioBbIe MOCIEA0BATEILHOCTH U UX 0,25 - 2 12,75 15
CBOICTBa
DyHKIMS OJHOW MepeMEHOMN 0,25 - 2 14,75 17
[IpounsBoHas 0,5 - 2 15,5 18
HUTOI'O 3A CEMECTP 2 - 12 94 108




6.4.

dopma o0yyeHus — 3a04Has, Kypc — 1, cemectp — 2

HanmeHoBaHUs pa3/iesioB ¥ TEM Konmectso yacos
Jlexn. | Jla6op. | Ipakr. | CPC+K | Bcero
Pa3nen 3. HeonpeneaéHuplii, 4 - 4 58 66
onpeaeJéHHbII, HeCOOCTBEHHBbIH
HHTErPaJibl
Heonpenenénupiit maTErpa 2 - 2 31 35
OnpenenéHHbIN 1 HeCOOCTBEHHBIH 2 - 2 27 31
WHTETPaJIbI
Paznen 4. Psaabl. @OYHKOMH MHOIMX 2 - 4 54 60
nepeMeHHBIX
Psaner 1 - 2 27 30
DYHKIIUA MHOTHX MTEPEMEHHBIX 1 - 2 27 30
NUTOIrO 3A CEMECTP 6 - 8 112 126
NUTOI'O 3A KYPC 8 - 20 206 234
7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) IUIS TEKYIIEI'O KOHTPOJIA

7.1.

YCIEBAEMOCTH, ITIPOMEXYTOYHOM ATTECTALIMN

KOHTpOHLHbIe BOIIPOCHI

Pazgen 1

CoNoOARWNE

[IpssMoyrosibHas ¥ MOJIIPHAsE CUCTEMbI KOOPJUHAT, CBSI3b MEX/1Y HUMHU.
[TonsTue BekTopa. JINHENHBIE ONIepalMy HaJl BEKTOPaMHU.

Jlunelinas 3aBUCHMOCTb U HE3aBUCUMOCThH BEKTOPOB. bazuc.
CkanspHoe Mpou3BeIeHNE BEKTOPOB U €r0 CBONCTBA.

BekTopHoe mpou3BeeHne BEKTOPOB U €r0 CBOMCTBA.

CwmenraHHoe MTPOU3BEIEHNE BEKTOPOB U €ro CBOMCTBA.

OcHoBHbIe (OPMBI YpaBHEHHSI IPSMOM Ha TIOCKOCTH.

VYTr10BBIE COOTHOIICHUSI MEXAY MPSMBIMHU Ha TUIOCKOCTH.

OcHoBHbIe (OPMBI YPaBHEHHUS IIJIOCKOCTH.

. YTJI0BbIE€ COOTHOUIEHUS MEXKIY TIIOCKOCTSIMHU.

. IIpsimast B mpocTpaHCTBeE.

. DIuaIC.

. ['unepOona.

. ITapaGouna.

. IToBepxHocTH 2-TO MOpAIKA.

. Marpuna. Onepanuu HaJ MaTpuLaMu.

. Onpenenuresns N-ro NOpsSAKa U €ro CBONCTBA.

. AnreOpandeckne JONOTHEHUS 1 MUHOPBI.

. Comectnsnie CJTY. [IpaBuno Kpamepa.

. O6parnbie matpuiisl. Kputepuit o6paTuMocTy.

. Panr marpunsl. Teopema o 6a3ucHOM MHHODE.

. JIuneitHOe MPOCTPaHCTBO, €ro 6a3uc U pa3MEPHOCTb.
. CoBmectHocts HCIIY. Kpurepuit Kponekepa-Kanennu.

Paznen 2

N

JlelicTBUTENIbHBIC YHCIIA U UX CBOMCTBA.

KomrmiekcHbie uncna, popMbl HX 3amucH.

JlericTBHS HaJl KOMIIJIEKCHBIMH YHCIaMHU.

UucnoBble TOCIEA0BATEILHOCTH U KX OTPAaHUYEHHOCTb.
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beckoneuHo maiblie 1 GECKOHEYHO OOJIBIINE MOCIE0BATEILHOCTH U X CBOMCTBA.
Cxopagmuecst mocine0BaTeNbHOCTH U UX CBOWCTBA.

[TonsiTue hyHKIMM, CIIOCOOBI €€ 3aaHusl.

[Tpenen ¢pyHKINHU B TOUKE.

HenpepbiBHOCTD PyHKIMH.

Touku pa3peiBa QYHKIUHN U UX KIaccu(UKaus.

OrpaHuyeHHbIE 1 MOHOTOHHBIE (DYHKIIHH.

CpaBHeHne 0€CKOHEYHO MaJbIX (PYHKIMI. DKBUBAJICHTHbIE ()YHKIIHH.

[TepBblii 3aMeUaTeNIbHBIN TPEACI.

. Bropoii 3aMeuaTenbHbli Ipee.

[TpousBoaHas GyHKIMH, €€ TEOMETPUUECKUN CMBICI.

. AuddepenunpyemMocTs GpyHKIINH B TOUKE.
. Mudbdepennman Gynkuuu 1-ro nmopsaxa.

[Tpou3BoaHBIE AIIEMEHTAPHBIX ()YHKIIUHA.
CnoxHas ¢pyHkius u e€ qudhepeHIpyeMOCTb.
[TpousBonHbIe U MU GepeHITaIbl BEICIIETO TOPSIKA.
DkcTpeMyM (pyHKIIUU B TOUKE.

. AcuMnToThl rpaduKa GyHKIUH.

HanpaBneHHe BBIITYKJIOCTH. Touxka neperH6a.

Pazgen 3.

©CoNoa~wWNE

10

11.

[TepBooOpaznas. HeonpenenéHnHplil HHTETpal U €ro CBOWCTBA.
[lonsiTHE ONpeIeNIEHHOTO UHTErpaa.

Heo0OxonnmMoe u 10cTaTOuyHOE YCIIOBUE UHTETPUPYEMOCTH (PYHKIIMH.
WuTerpan ¢ nepeMeHHbIM BepxHUM npeaenom. @opmyna Heiorona-Jleitbuua.
OcHOBHBIE CBOICTBA ONPEEIEHHOTO HHTETpasa.

[Tnomank miockon GUTypHI.

[1nomans KpUBOJIMHEHHOTO CEKTOPA.

JnvHa nyru KpuBoi.

WuTerpan mo 0ECKOHEUHOMY ITPOMEKYTKY.

WHTerpan oT HeorpaHU4eHHON (QYHKINH.

[TonsiTe HecoOCTBEHHOTO MHTErpaia 2-ro poja.

Pasnen 4.

CoNoOAWNE

N ol ol
ODhwWwNE O

UuciioBOM psifi U €r0 CXOAUMOCTb.

IIpu3HaKy CXOIMMOCTH YHUCIOBBIX PSAJOB C HEOTPULATEIbHBIMU YJICHAMU.
AOGCOIIOTHO U YCIIOBHO CXOASIIMECS PsIJIbl U MX CBOMCTBA.
3Hakouepenyomuecs yuciaonsie psabl. [Ipuznak Jleitouuna.

CrenenHoii psa u obnacts ero cxogumocth. Teopema Komm-A namapa.
Paznoxenue Gpyakum B cteneHHou psax. @opmyia Ditepa.
[Tepuonuueckre GyHKIUU U UX CBOMCTBA.

Tpuronomerpuueckas CUCTeMa U €€ OPTOTOHAIIBHOCTb.

ITonsTue psaga Oypse.

. Paznoxenue B pan @ypbe YETHBIX U HEUETHBIX (PYHKIUH.

. IlonsiTHe MHOTOMEpHOTO MpocTpaHcTBa. DyHKIMSA MHOTUX NepeMeHHbIX (DMIT).
. [onueiit muddepennmar.

. IlpousBoaHas u auddepeHnnanbsl BHICIIUX MOPSIKOB.

. [Ipon3BoHas IO HANpPABIICHUIO. [ pavieHT.

. OKCcTpeMyM (DYHKIIMM MHOTHX EPEMEHHBIX.

7.2.  Tembl TUCBMEHHBIX paOOT (THITBI 321249
KoHTponbHbIe paboTHI 10 MPAKTUKE TEMaM:
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— BEKTOpHas anredpa;

— KPUBBIE BTOPOIO MOPSAKA;

— penIeHrnEe CUCTEM JIMHEUHBIX YPABHEHMIA;

— IPOU3BOAHAS,

— HeOoIlpeIeJICHHbIN UHTErpal;

—(yYHKIIUN HECKOJIbKUX MIEPEMEHHBIX;

— PAIBL

KonTtponpHast paboTa 1m0 TpOBEPKE TEOPETUYECKUX 3HAHUW — IO BCEM TEMaM, C
HCIIOJIb30BaHUEM YKa3aHHBIX BBILIE KOHTPOJIBHBIX BOIPOCOB.

7.3. OOpazen coaepxaHus dK3aMEHAIMOHHOTO Owiera (IpW HAJIWYMHM SK3aMeHa II0
JTUCLHUTLIINHE)

JloHenkuii rocy1apCTBEHHBIN YHUBEPCUTET
OU3NKO-TEXHUYECKUH (PaKyIbTeT
Kadenpa maremaTnaeckoit hu3uku

[Iporpamma Bbicuiero o0pazoBaHus [Iporpamma GaxanaBpuata

Hanpasnenue moaroToBku 09.03.01 MudopmaTuka W BBIYMCIUTEIBHASA
TEXHUKA

[Ipodunes moaroToBKU Nudopmarrka v BEIYUCIUTENbHAS TEXHUKA

Kpamudukarms bakanasp

dopma 00yueHust Ounas

Cemectp 1

JucuuIimmHa Maremarnka

IK3aMeHALUOHHBIN Ouiter Ne 1

=

Cxopdiuecs nocie10BaTeIbHOCTH U UX CBOMCTBA.
Cnoxnast hpyHkuus u e€ muddepeHIupyemMocTb.

. _ 3-4x-1
3. Haiitu npenen GpyHKIHU a) Ilmx—Jrl , 0) lim———
x>l X —1 x->10  x—10

N

4. Paznoxuth pynkiuio f(X) = x3 +11x% +3x -1 1o cTeneHsM (x+2).
YTBepxKACHO Ha 3acelaHuu kadenpsl MaTeMaTU4eCKOU buzukw,
npotokos Ne ot 202__ 1.
3aBenyromuii kageapoit T.E. Ilacenkas
DK3aMeHaTop A.Jl. ManoB

B CJIy4ac BCIACHUSA yqe6Hor0 nmponecca ¢ UCIOJIb30BAHHUEM 3JICKTPOHHOTO o6yquI/151 u
JUCTaHIIMOHHBIX O6p330BaTeJ'H)HI)IX TGXHOJ’IOFHﬁ, COJZCpIKAaHUC Oujera MOXKET OTJIWYATLCI OT
MMPUBCACHHOTO.
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8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAHUKM O0OydYaAIOMIMXCS MO JUCHUIUIMHE mpoBoautcs mo 100-0ammpHON
IIKajJe MCXOJS M3 MaKCHMyMa, NPHUBEICHHOrO B Tabmuue Hrke. OpraHu3anroHHO-ydeOHas
paboTa B ayIWTOPHH OLICHUBACTCA HAa OCHOBE TAKUX KPUTEPHUEB KaK IMMOCEHIAEMOCTh 3aHSATHIA,
CBOEBPEMEHHOE M Ka4YeCTBEHHOE BBIMOJIHEHHE JOMAIIHUX 33/1aHHH, AKTUBHOCTH BO BpEMs
NPOBEICHUS JICKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTre B OOCYXJCHUU TEKYLIETO M
HPOWCHHOTO MaTepHuaia, peleHne 3a1a4 1 T.11.).

8.1.  Cemectp 1, ounas popma oOydeHUs

Howmepa pasnenos Bunsl pabot Maxcumanbroe
KOJIMYECTBO 0aJUIOB
Opranu3annoHHO-yueOHas padoTa B ayIUTOPHH 10
CamocrosiTenpHas padbora 5
1 KoHTposibHBIE pabOTHI 1O TPAKTHUKE 10
KonTtponpsHast paboTa 0 TEOPETHIECKOMY 5
Marepuary
Opraan3annoHHO-y4eOHas: padoTa B ayIMTOPHH 10
CamocTosiTenbHas paboTa 5
2 KonTponbHbIe paboTHI IO MPAKTHKE 10
KontposnpHast paboTa 1o TeopeTu4ecKkomy 5
MaTepuany
UTOI'O 60
OK3aMeH 40
OOmmuii UTOT 32 CEMeCTp 100
8.2.  Cewmectp 2, ouynas ¢opma 00ydeHuUs
Howmepa pasnenos Bugsl pabot Maxcimarbroe
KOJIMYECTBO OaJIJIOB
OpraHnu3annoHHO-yueOHas paboTa B ayIUTOPHH 10
CamocTosiTenbHas paboTa 5)
3 KoHTposbHbIE pabOThI 10 NPAKTHKE 10
KonTtponbHast paboTa o TEOPETHUECKOMY 5
MaTepuany
Opranu3annoHHO-yuyeOHas paboTa B ayIMTOPHH 10
CamocrosiTenbHas paboTa 5)
4 KoHTposbHbIE pabOTHI 10 MPAKTHKE 10
KonTtponpHast pabota 1o TeOpeTHIECKOMY 5
MaTepuany
NTOTI'O 60
DK3aMeH 40
OOt UTOT 32 CEMeCTp 100
8.3.  Cewmectp 1, 3a04ynas hopma 00ydeHus
Howmepa pa3nenos Bunger pabot Makcumasbroe
KOJINYECTBO OaJIIOB
Opraan3annoHHO-y4eOHast paboTa B Ay TUTOPUH 10
CamocrosTenbHas pabora 10
1 KoHTposbHBIE pabOTHI 10 MPAKTHKE 5
KonTtponpsHast pabota 110 TEOPETHIECKOMY 5
MaTepuany
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Opranu3annoHHO-y4eOHast paboTa B Ay TUTOPUH 10
CamocTosiTenbHas paboTa 10
2 KoHTtposibHBIE pabOTHI 1O TPAKTHUKE 5
KonTtpomnpHas pabota 110 TEOPETHIECKOMY 5
MaTepuany
NTOI'O 60
DK3aMeH 40
OOt UTOT 3a CEMECTP 100

8.4. Cemectp 2, 3a0uHas hopma oOydeHHS

Howmepa pa3nenos Bunsl pabot MaxcimaibHoe
KOJINYECTBO OAJIIOB
Opranu3annoHHO-y4eOHast paboTa B Ay TMTOPUH 10
CamocTosiTenpHas paboTa 10
3 KoHTposbHbIe paboThI MO MPAKTHKE 5
KonTtponpHast pabota 10 TEOPETUIECKOMY 5
MaTepuany
Oprann3annoHHO-y4eOHas: padoTa B ayIMTOPHH 10
CamocTosiTenbHas paboTa 10
4 KonTponbHbIe paboTHI MO PAKTHKE 5)
KonTtponpHast pabota 110 TEOPETUIECKOMY 5
MaTepuany
NTOI'O 60
DK3aMeH 40
OOmuii UTOT 32 CEMeCTp 100

CooTBeTCTBHUE 0AJIIOB OIIEHKE

Ornenka 1Mo nATHOAUILHOM IIKaje
KomnunuectBo 6anioB "
s 100 ECTS | Dk3amen, nuddepeHirpoBanHbIit 3auer
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpOHIo 3a4TEHO
70-74 D 3a4TEHO
60-69 E VJIOBJICTBOPUTEIIEHO -
35-59 FX HE 3a4TEHO

0-34 F HEYJIOBJICTBOPUTEIHHO -,

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JIA JINL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xone peanuzanmu AUCITUTUTHHBI UCTIOIB3YIOTCS CIASAYIOIMINE JOTTOTHUTEIBHBIC METO B
00y4YeHHs1, TEKYIIEr0 KOHTPOIIsl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAIlUU O00YJaroIIUXCs B
3aBUCUMOCTH OT UX MHAUBUIYATBHBIX OCOOCHHOCTEH:

1) JUTSL CIIETBIX U CIIA0O0BUISIINX

- JIEKIUH 0()OPMITSIFOTCSI B BUIE SJIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEpA CO CTIEeIUATN3UPOBAHHBIM MMPOTPAMMHBIM 00eCIICUeHUEM;

- JUIS  BBITIOTHCHWS  3aJlaHus  TpU  HEOOXOJMMOCTH  IPEIOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE MCTOIH30BAHUE COOCTBEHHBIX YBETUYMBAIOIINX
YCTPOMCTB;

- MUCEMEHHBIC 33aJJaHus ODOPMIISIOTCS YBEIUYCHHBIM MIPUDTOM.
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2) JUTS TITYXUX U CJIA00CIIBITIAIINX

— JEKIH OOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

- IIUCbMEHHBIE 3a[aHUs BBIITOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOH (opMe;

— 9K3aMEH TPOBOJUTCS B IHCHBMEHHOM (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHHUS.

3) JUISL JIUL] C HapYIIEHUSIMHU OIIOPHO-JBUTATEIBHOTO alapara:

- JEeKIUHU 0(OPMIISIOTCS B BUJIE 3JIEKTPOHHOIO JOKYMEHTA, JOCTYITHOTO C TIOMOILIbIO
KOMIIBIOTEpA CO CIIELHUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00ECIIEUEHUEM;

- IIUCbMEHHBIE 3aJaHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (pOpPME MIIM BBIMOJIHSAIOTCS B TUCHbMEHHOU
(dopme Ha KOMITBIOTEPE.

[Tpu HEOOXOIMMOCTH MIPEeTyCMaTPUBACTCS YBETUUEHUE BPEMEHHU IS IIOATOTOBKU OTBETA.

IIponenypa  mpoBeaeHUs  NPOMEXKYTOUHOM — aTTecTalMM A8 OOydYaroUIMXcCs
YCTAHABJIMBACTCS C Y4Y€TOM WX HMHIMBUAYAJIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalus MOXKeET IPOBOJUTHCS B HECKOJIBKO HTAIIOB.

[IpoBenenne mnpoueaypbl OLICHMBAHUS PpE3yJIbTaTOB OOyUeHHUs JIOIYCKaeTcsi C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTENIbHBIX TEXHOIOTUH.

ObecneunBaeTcs AOCTYN K WH(GOPMAIIMOHHBIM U OMOIMOrpaduueckuM pecypcaM B CETH
WutepHer Uil Kaxaoro oOydaromierocs B ¢opMmax, aJalTUPOBAHHBIX K OIPAaHUYEHUSIM HX
3JI0POBBSI U BOCTIPHSITUS HHPOPMALIH:

1) JUTSL CHEMBIX U CIIA00BUIALINX

— B IICYaTHON (pOpME yBETUUECHHBIM IIPUPTOM;

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

2) TS TIIYXHUX M CI1a00CIBIIIAIINX

— B IIEUYaTHOH (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) JUIs1 00yYaroIuXcs ¢ HapyLIEHUSIMU OIIOPHO-/IBUTaTEIbHOTO arapara:

— B IeyaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHME YUEBHOI'O ITPOLECCA

VYuebnsie 3ansaTus npoBoasaTcs B ['maBHom kopmyce ol (r. Honenk, np. ['yposa, 6).
Jnis mpoBenieHust 1a00paTOPHBIX 3aHATUN TpeOyeTcst ayauTopHsi, 000pyJOBaHHAs MEIOBOM MU
MapKepHOH JT0CKOH, MyIbTUMEIUNHBINA IPOEKTOP U IKPaH, HOYTOYK, KOMILJIEKT yueOHON Mebenun
JUIl CTYJIEHTOB, paOouee MeCTO IpernojaBaTelis, BbIXoa B MHTepHET — NMPOBOAHON WM C
ucnons3oBanuem Wi-Fi.

Jlis caMOCTOSITEIbHOM pabOThl MCIOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMOnMOTEKM YHUBEpPCUTETa M JAPYTUX AIIEKTPOHHBIX OMONIMOTEUHBIX 0a3 JaHHBIX,
yueOHO-MeToIuuecKoe oOecredeHne, NpPeACTaBICHHOE B Yy4eOHO-METOIUYECKOM KaOuHeTe
['maBHOTO KOpITyCa (aym.405).

OOyuaronvecss HUMEIOT BO3MOXHOCTb  HCIIONB30BaTh Y4eOHBbIE MaTepHajbl IO
JTUCIIUATIIINHE, pa3MenieHHble Ha tiatdopme Moodle IlenTpa aucTaHIIMOHHOTO OOpa3oBaHUS
OI'bOY BO «loul'Y». IIpn u3ydeHUn QUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4deHHe U
JTUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

C  ucmonp30BaHMEM  pecypcoB  IUIAT(GOPMBI  JUCTAHLMOHHOTO  OOpa3OBaHMS
OCYIIECTBIISIETCS TEKYLIMH KOHTPOJb 3HAHUN OOy4aroUmIMXcsd Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOATENBHOM paboThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas quTEpaTypa
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JIOCTYTIa: CBOOOIHBIH.

13. I[TPOTPAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (kopnoparuBnas smnen3us Jorl'Y Ne 46484614)

2. Microsoft Office (kopropatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (nuuensust nporpammel Dream Spark m1st BeicIINX y4eOHBIX
3aBEJICHUN)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuu GPL, Apache,
BSD n1s1 cB0OG0THOTO POTPaMMHOTO 00ECIICUCHHS ).
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