[okyverDenepanyHo® rocymaperBeHHOSABTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHUE BBICIIIETO 00pa30BaHus
Wnopmatna o Bnagenblie: "Camapckuil rocy1apCTBEHHbI SKOHOMHUECKUI YHUBEPCUTET"

®WO: KanppalwnHa EneHa AnekcaHaposHa

HomxHocTb: U.0. pektopa ®IAQY BO «Camapckuii rocynapcTBeHHbI 3KOHOMUYECKUH
YHUBEPCUTET»

[ata nognucanus: 13.07.2026 14:11:33

YHUKanbHbI MPOrpaMMHbIN KIKOY:
2db64eb9605ce27edd3b8e8fdd32¢70e0674ddd2

PABOYAS ITPOI'PAMMA JUCHUITIJIMHBI (MOAYJIS)
«BBICITAAA MATEMATUKA»

VYpoBeHb BhICIIET0 00pa3oBaHus: OakataBpuar

Hanpasnenue noarorosku: 09.03.03 IIpuknannas napopmaTrka

HanpanenHocTs (mpoduinb)noArotoBku: MHTEIEKTYa bHBIE IU(POBBIE CUCTEMBI U CEPBUCHI B
YIpPaBICHUU

KBanudukarys (CTerneHs) BEITyCKHUKA: OaKanaBp
dopma 0OydeHUs: OUHAs
I'on HaGopa (mpuema Ha oOydenue): 2026

Cpok mosyueHust 00pa30BaHHS: 4 roga

O0beM: B 3aUETHBIX €IUHULIAX: & 3.€.
B aKaJleMHUUECKUX yacax: 288 ak.u.

r. Camapa, 2026

Tloxrorosneno B cucreme 1C:Yuusepcurer (000001721) Crpanuna 1 u3 20



PazpaGorumnkm:
HoxTop nenarornyeckux Hayk Makapos C. U.

PaGouas mporpamMMa JUCITUTUTMHBI (MOYJISI) COCTaBIeHa B cOOTBeTCTBUU ¢ TpeboBanusiMu OI'OC
BO no nanpasnennto nmoaroroBku 09.03.03 Ilpuxinagnas uHbOpMaTHKa, YTBEPKISHHOTO TTPUKA30M
MunobOpuayku ot 19.09.2017 Ne 922, ¢ yderoM TpyaoBbIX GyHKIMH TpodhecCHOHATBHBIX
ctanaaptoB: "MeHemxkep 1Mo WHGOPMAIMOHHBIM TEXHOJOTHAM", YTBEPKACH MpUKazoM MUHTpyna

Poccun ot 30.08.2021 Ne 588H;

npukazoM Muntpyna Poccun ot 13.07.2023 Ne 586H;
MH(OPMAIIMOHHBIX TEXHOJOTUI", yTBepkAeH mpukazoM Muntpyna Poccun ot 27.04.2023 Ne 369m;
"CucteMHBIN aHATUTUK", yTBEpXKAeH npukazoM MunTpyna Poccun ot 27.04.2023 No 367H.

CornacoBaHue u YTBCPIKACHUC

"Crnenmanuct mo MH(QOPMAIIMOHHBIM CHCTeMaM', yTBEpXkKICH
"PykoBoguTens MPOEKTOB B oOmacTu

[Tonpaznenenue
No WIn ) OTBeTCcTBEHHOE OUO Busa Hara, mpoTokomn
KOJIJIeTUaJTbHBIH JIUTIO (pu HANTMYUN)
opraH
1 Kadenpa 3aBeayromui Epmonuna JI. B. Paccmorpeno |21.05.2026, Ne 9
MIPUKIIATHON Kadeapoii,
WHPOPMATUKU | PYKOBOIUTEID
NOApa3ICTICHHS,
pealn3yoIero
OIl
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1. lesb 1 321241 0CBOCHUS M CUMILVINHBI (MOLYJIS)

Ilenb ocBOEHHMS AMCHUUIUIMHBI - ()OPMHPOBAHUE PE3YABTATOB OOYUYEHHsI, 00€CIEeUnBAIOIINX
JOCTHKEHNE TUITAHUPYEMBIX pe3yJabTaTOB OCBOCHUSI 00pa30BaTeIbHON MPOTrpaMMBI.

3anaun Uu3y4eHus TUCUUTLINHBL:
- ®opMupoBaHe y 00yUaIOUINXCsl HABBIKOB IPUMEHSATh €CTECTBEHHOHAYYHbIE U OOLICHHKEHEPHBIE
3HAaHUS, METOAbl MAaTeMaTH4YeCKOT0 aHaJlIW3a W MOJEIMPOBAHUS, TEOPETUUYECKOTOo U
HKCIIEPUMEHTAIILHOTO UCCIIEI0BaHMs B TPO(eCCHOHATIBLHON 1EATEIbHOCTH |
- ®opmupoBaHue y 00y4aromuxcs HaBBIKOB aHAJIN3a KOJTUYECTBEHHBIX JTAHHBIX;
- ®opmupoBaHHe y 00yUJaIONINXCsI HABBIKOB Pa3pa0O0TKH aJITOPUTMOB H IPOTPAMM, TIPUTOTHBIX IS
MPaKTUYECKOTO IPUMEHEHHUS.

2. [IlnanupyemMble pe3yibTaThbl 00yUeHHsl N0 JMCUMILIMHE (MOAYJI10), COOTHECEHHbIE ¢
IVIAHNPYEMbIMH Pe3yJIbTATAMU OCBOECHHUSI 00pa30BaTeIbHOM MPOrpPaMMbl

Komnemenyuu, unouxamopul u pezyivmamoli 00yyeHus.

OIIK-1 CnocobeHn mNpUMEHATh €CTECTBEHHOHAyYHBIE U OOIICHH)KEHEpPHBbIC 3HAHHS, METOIbI
MaTeMaTHM4YeCcKoro aHaju3a W  MOJACITUPOBAHMSA, TEOPETUYECKOTO U 3KCIEPUMEHTAIbHOTO
HCCIIeZIOBAaHUS B PO(hecCHOHATBHON AITeIbHOCTH

OIIK-1.1  IlpumeHsieT  €CTECTBEHHOHAyuyHble M  OOILEMH)KEHEPHbIE  3HAaHUSI B
podeccroHaNbHON AEATEIEHOCTH

Bname:

OIIK-1.1/3u1  3Harh  METONOJOTHIO  CTAaTHCTHYCCKOTO  aHaju3a  COLMalIbHO-
SKOHOMHUYECKUX TPOIECCOB U SIBICHUI, B TOM YHUCJIE C NMPUMEHEHHEM HEOOXOAMMOU
BBIYHCIUTEIPHON TEXHUKH M CTaHAPTHBIX KOMITBIOTEPHBIX MTPOTPaMM

Ymemn:

OIIK-1.1/¥YM1 YmeTp aHamM3UpOBaTh U WHTEPIPETUPOBATH CTATUCTHUYECKUE TAHHBIE O
COLIMAJIBHO- SKOHOMUYECKHUX MPOIECCax U SBJICHUSX, BBISBIATh TCHICHIUN U3MEHEHUS
COLIMAJIBHO- SKOHOMHUYECKHUX TMPOIECCOB M SABJICHUMN; JaBaTb MPOTHO3HBIE OICHKU
JUHAMUKA OCHOBHBIX SKOHOMHYECKHX M COLMAJIIbHO- YKOHOMHMYECKHX IOKa3areiei
NESATENbHOCTU XO3SUCTBYIOIIUX CyOBEKTOB, B TOM YHCIIE€ C IPUMEHEHHEM COBPEMEHHBIX
TEXHUYECKUX CPEICTB U MAKETOB MPUKIIATHBIX CTATUCTUYECKUX IPOrpaMM

Bnaoems:

OIIK-1.1/HB1 BianeTs HaBRIKAMU aHAJIM3a CTATUCTUYECKUX ITOKa3aTeIed AeITeIbHOCTH
XO3SUCTBYIOIIMX CYOBEKTOB; HABBIKAMU MPOTHO3UPOBAHHS TUHAMHKH OCHOBHBIX
SKOHOMHUYECKUX W  COIIMAIbHO-DKOHOMHUYECKHUX  ToKasareled  JAeITECIbHOCTH
XO3SUCTBYIOIINX CYOBEKTOB

OIIK-7 CmnocobeH pa3pabaTbiBaTh aJTOPUTMBl U TPOTPAMMBI, MPHUTOTHBIC YIS MPAKTHYECKOTO
IPUMEHEHUS

OIIK-7.1 Pa3zpabarpiBaeT aJIropuTMbl H TPOTPAMMBbI, TPUTOAHBIC IS TMPAKTHYECKOTO
IPUMEHEHUS

3nameo:

OIIK-7.1/3u1 3Hare  METOMOJIOTHK)  CTAaTHUCTUYECKOIO  aHalu3a  COLMAIbLHO-
SKOHOMHUYECKUX TIPOIECCOB M SIBJICHHWMA, B TOM YHUCJIE C NMPUMEHEHHEM HEOOXOIMMOM
BBIYHCITUTEILHON TEXHUKN U CTAHJIAPTHBIX KOMIIBIOTEPHBIX MPOrpamMM

Ymemno:
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OIIK-7.1/¥Ym1 YMerp aHanu3upoBaTh W MHTEPIPETUPOBATH CTATUCTUYECKHUE JAHHBIE O
COLIMAIBHO- SKOHOMUYECKHUX Mpoleccax U SBICHUSX, BBIABIATh TEHACHIIUN W3MEHEHUS
COLMAIBHO- SKOHOMHUYECKUX MPOIIECCOB M SBICHHI; JaBaTh NPOTHO3HBIE OIECHKHU
JMHAMUKM OCHOBHBIX SKOHOMHUYECKHX U COLHMAJIbHO- SKOHOMHMUYECKHX IIOKazaTelsiei
JeSITETbHOCTH XO3IUCTBYIOUINX CyObEKTOB, B TOM UHCIIE C IPUMEHEHUEM COBPEMEHHBIX
TEXHUYECKUX CPEJCTB U MAKETOB MPUKJIAJHBIX CTATUCTHYECKUX MTPOrPaMM

Braoems:

OIIK-7.1/HB1 BnaneTs HaBBIKAMU aHAIM3a CTAaTUCTHYECKUX ITOKa3aTeIeH NesITeIbHOCTH
XO3SMCTBYIONINX CyOBEKTOB; HaBBIKAMH TPOTHO3MPOBAHUS JHUHAMHKHA OCHOBHBIX
SKOHOMHMYECKHMX H  COIMAIbHO-DKOHOMHYECKHUX  IIOKa3aTelie  JesATEeIbHOCTH
XO3SMCTBYIONINX CyOBEKTOB

3. Mecto nucuuniinHbl B cTpykrype OII

Jucruruinaa (Monyib) «BeIciias MareMaTHKay OTHOCUTCS K 00s3aTeIbHOM YacT 00pa30BaTeIbHON
MporpaMMBbl U U3ydaercs B cemectpe(ax): 1, 2.

B mpouecce wW3ydeHHs JOUCUUIUIMHBI CTYAEHT TOTOBUTCS K PpEUICHUI0 THUIOB 3ajad
npodecCHoHaNbHON  nesTenbHOCTH, npeaycMorpenHbix @OI'OC BO wu  oOpa3oBarenbHOM
MPOTPaMMOM.

Komnerenuust IpenmecTByonne THCHATLTHHBI MMocnexywmue THCHUTLTHHBI
OIIK-1 - CnocobeH mpUMEeHSTh €CTEeCTBEHHOHAYYHbIE M OOIIEHHXCHEPHBIC 3HAHU S, METOJIbI
MaTEeMaTHIeCKOTo aHAIN3a M MOJCIUPOBAHMS, TEOPETUIESCKOTO ¥ SKCIICPUMEHTATIBHOTO UCCIICIOBAHUS B
npodeccHoHaNbHONI AEATETLHOCTH

OIIK-1.1 Ilpumenser BeinonHeHue 1 3amura BbITyCKHON
€CTECTBCHHOHAYYHBIC U KBaJIM(DUKAIIMOHHON PaboTHI,
O0IIeHXeHepHbIe 3HAHNA B JuckpeTHast MaTeMaTHKa,
npodeccruoHanbHON IIpoun3BoacTBEHHAS MPAKTHKA:
JEeSTEIbHOCTU TPEIIUTUIOMHAS TIpaKTHKa, Teopus

BEPOSATHOCTEH U MaTeMaTH4YECKas
CTaTHCTHKa, Y4eOHas IIPaKTHKA!
O3HAKOMMUTEJIbHAS IPAKTHKA

OIIK-7 - Cnocob6eH pa3pabaTbiBaTh aITOPUTMBI M IPOTPAMMBI, TIPUTOIHBIE 711 MPAKTUYECKOTO TPUMEHEHUS

OIIK-7.1 Pa3pabarbiBaeT AnropurMuzanus u BeinonHeHue 1 3ammra BbITyCKHON
AJITOPUTMBI U IIPOTPAMMBI, IpOrpaMMHpPOBaHNE KBaJN(UKALMOHHOH paboTBI,
IPUTOHBIC AT IIporpammuposanue,
HNPaKTUYECKOTO IPUMEHEHUS IIpoexTupoBanue 6a3 JaHHBIX,

IIpousBoaCTBEHHAS NPAKTUKA:
MIPETUIIOMHAS] TPAKTUKa, YueOHas
MPaKTUKa: O3HAKOMUTEJIbHAS
MIPaKTHKA

4. O0beM TUCHMILIUHBI (MOYJIs1) U BUABI Y4eOHO# padoThI
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Bropoii cemectp| 144 4

72

36

36

0,3 35,7

OK3aMeH

Bcero 288 8

144

72

72

0,45

89,55

52

5. Conepskanue TUCHMILIAHBI (MOTYJIs1)

5.1. Pa3aesibl, TeMbl AUCHUIJIMHLI M BUAbI 3aHATHI
("4achl MPOMEXKYTOUHON aTTECTAIMK HE YKa3bIBAIOTCS)

HanmenoBanue paznena, TeMbl

Bcero

.HGKL[I/IOHHLIC 3aHATHUA

[IpakTudeckue 3aHATHS

CamocrosarenpHast pabota

Paznea 1. JIuneitnas anredpa

62,85

18

18

26,85

Tewma 1.1. JIunelinoe BEeKTOpHOE
MPOCTPAHCTBO

6,85

2,85

Tema 1.2. Marpuiibt

Tema 1.3. Onpenenurenu

|

Tema 1.4. CoO6cTBEeHHBIE BEKTOPHI
¥ COOCTBEHHBIE 3HAYCHUS MATPUII

Tema 1.5. CucreMbl IMHEHHBIX
YpaBHEHUI

Tema 1.6. Penienue cucteMsl ¢
nomortisio hopmyn Kpamepa.
Petienne cuctembl ¢ MOMOINIBIO
oOparHo#t marpuiisl Pemenue
CUCTEMBI C TIOMOIIBIO 0OpaTHOM
MaTpHIlbI

Tewma 1.7. Meton 'aycca

Tema 1.8. Haxoxienue
HEOTPHIIATENIbHBIX 0a3UCHBIX
pelIeHni CUCTEMBI

Tema 1.9. OnHOpOIHBIE CUCTEMBI
JINHEWHBIX YpaBHEHUHN

Pa3nen 2. AHaJIMTHYECKASA
reoMeTpusi

63

18

18

27

Tema 2.1. JlexapToBa
MPSIMOYTOJIbHAS CHCTEMA
KOOpPJMHAT

Tema 2.2. YpaBHeHuUe NpsMOn

Tewma 2.3. Dnnunc. OKpyKHOCTh

Tema 2.4. 'unep6ona. [TapaGomna

Tema 2.5. IIpeobpa3oBanue
CHCTEMBI KOOPJIUHAT

IR RIS E N

NN

NN

W W[W ]| W

Tema 2.6. YpaBHeHUE MJIOCKOCTH B
MIPOCTPAHCTBE

Tema 2.7. YpaBHeHHe NpsAMOil B
MPOCTPAHCTBE

Tema 2.8. EBKiInoBO
MPOCTPAHCTBO. BrImykiibie
MHOKECTBA
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Tema 2.9. IlpencraBnenue 7 2 2 3
BBIITYKJIOTO MHOTOTpaHHUKA
Pa3nen 3. BBenenne B 17,7 6 6 5,7
MaTeMaTH4YeCKHil aHAJIU3.
Teopus npenenos

Tema 3.1. [Ipenen ¢pyHkuun 5,7 2 2 1,7
Tema 3.2. 3ameuarenbHble 6 2 2 2
npezensl. PackpeiTre

HeOoIlpe/IeIeHHOCTe!

Tema 3.3. HenpepbIBHOCTH 6 2 2 2
byHKITIH

Paznea 4. Indppepenunanbroe 24 8 8 8
HCUYMCJICHUEe

Tema 4.1. [IpousBonHas 6 2 2 2
Tema 4.2. JIuddepenmnman 6 2 2 2
Tema 4.3. ITpunoxeHust 6 2 2 2
MIPOU3BOTHOM

Tema 4.4. MiccnenoBanue pyHKIIHH 6 2 2 2
Paznen 5. UaTerpajabHoe 24 8 8 8
HCYHCJIEHUe

Tema 5.1. ITepBooOpasHas. 6 2 2 2
Heomnpenenennsiii uHTETpa

Tema 5.2. Metonbl 6 2 2 2
UHTETPUPOBAHUS

Tewma 5.3. OnpeneeHABIN 6 2 2 2
UHTETpal

Tema 5.4. ITpunoxeHust 6 2 2 2

OTIpeJIeIEeHHOTO UHTerpaa.
HecoOcTBeHHbBIE HHTETpAJIbI

Paznen 6. Inddepenunanbubie 12 4 4 4
YPaBHEeHUs
Tema 6.1. JIuneiinbie 6 2 2 2

muddepeHIanbHbIe ypaBHEHHS
MIEPBOTO MOPSIKA
Tema 6.2. JIuneiinbie 6 2 2 2
muddepeHIanbabie YpaBHEHUS
BTOPOTO TOPSIIKa

Pa3nen 7. Psaabl 12 4 4 4
Tema 7.1. HucnoBsle psjibl 6 2 2 2
Tema 7.2. CreneHHbIE PSAABI 6 2 2 2
Paznen 8. @®ynknum MHOTHMX 18 6 6 6
nepeMeHHbIX

Tema 8.1. [Tonarue GpyHKIINU 6 2 2 2
MHOTHX IEPEMEHHBIX

Tema 8.2. luddepennmansHoe 6 2 2 2
HCUHUCIIeHNE PYHKIIUU MHOTHUX

MePEMEHHBIX

Tema 8.3. DkcTpeMyMbl QYHKITHI 6 2 2 2

MHOTI'UX IIECPEMCHHBIX

5.2. KoHTpo/IbHbIE MEPONIPUSATHS N0 IUCUHUILINHE

Tloxrorosneno B cucreme 1C:Yuusepcurer (000001721) Crpanmuna 6 u3 20



Bua xouTpons ®dopma KoHTpOJIs1/O1IeHOYHOE CPEACTBO
Texymuit koHTpons | TecTupoBanue
[TpomexyTounas 3auer
aTTecTalus DK3aMeH
Buja xoHTpoJs/ ucnosb3yemMble
Ne OL€EHOYHbIC MaTEepHaAJIbI
HaumMeHnoBaHnue pa3aeja 1 p
n/n . Ipome:xyT.
Texkymmi
arrecranus
1 |JIuneiinas anreOpa TectupoBaHue 3auer
DK3aMeH
2 |AHamuTh4YecKasi FeOMeTpuUs TectupoBaHue 3auer
DK3aMeH
3 |BBeaenue B MaTeMaTuuecKuil ananus. Teopus TectupoBaHue 3auer
MPEAEIOB DK3aMeH
4 |duddepennmanpHoe ucyrcieHne TectupoBanue 3auer
DK3aMeH
5 |HWaTEerpanprHOE HCUKUCIEHNE TectupoBaHue 3auer
DK3aMeH
6 |duddepennmanpaple ypaBHEHUS TectupoBanue 3auer
DK3aMeH
7 |Pagsbr TectupoBaHue 3auer
DK3aMeH
8 |DyHKIMK MHOTHX MEPEeMEHHBIX TectupoBaHue 3auer
DK3aMeH
6. OHeHO‘-lele MaTepHaJibl TEKYHIETr0 KOHTPOJIA
1. Jluneiinas ancebpa Tecmuposanue
No Conepxanue Bompoca Kommeren
n/m [IpaBwbHEIH OTBET (KJIFOY OTBETA) oust
1 OOparHast MaTpHIa, MOTyYeHHas IPA KPUTHYECKOM aHaIn3e HHOOPMaLUH, CYIIeCTBYeT U equHCTBeHHa Toraa |OIIK-1,
¥ TOJIBKO TOT/IA, KOT/Ia MICXO/THASI MAaTPHIIA SIBIISETCS: OIIK-7
a) BBIPOJKICHHOM
©0) HEBBIPOXKICHHON
B) KBaJpaTHON
T') MaTpUIei-CTPOKOH
OrtBert: 0) HEBBIPOXKICHHON
2 Panrom cucremsl BEKTOPOB, HCIIOJIb3YyEeMOH [UIsl aHAIN3a KOJTMUECTBEHHBIX IaHHbIX, HA3bIBAIOT OIIK-1,
a) MaKCUMAaJIbHOE YHCIIO JTMHEHHO 3aBHCUMBIX BEKTOPOB OIIK-7
0) MaKCUMaJIFHOE YHCIIO JIMHEHHO HE3aBUCHMBIX BEKTOPOB
B) MaKCUMAJIbHOE YHCIIO BEKTOPOB CUCTEMBI
T') MUHEMAaJIBHOE YHCIIO JIMHEHHO He3aBUCHMBIX BEKTOPOB
OrtBert: 0) MaKCUMalbHOE YUCIIO IMHEHHO He3aBUCHMBIX BEKTOPOB
3 OnopHOe penieHne CUCTEMBI THHEHHBIX YPaBHEHHUH, TOyYEHHBIX B AECKPUNITUBHON CTaTUCTHKE 3TO: OIIK-1,
a) HEOTPHIIATEIbHOE pEIICHIE OIIK-7
0) HeoTpHLIATENbHOE 0Aa3UCHOE PELICHUE
B) 6a3HCHOE pelIeHIe
T) 1000€ penIeHne CUCTEMBI
OtBer: 0) HeoTpHLATENbHOE 0A3UCHOE pelleHne
4 Cucrema TUHEWHBIX HEOTHOPOIHBIX YPAaBHEHHI, IOTYYCHHBIX B IECKPUITHBHON cTraTrcThke onuckBatomas  [OITK-1,
AITOPUTM NPUHATHUS PELISHUI COBMECTHA TOT/A U TOJIBKO TOTNA, KOTA: OIIK-7
a) paHT MaTPHIBI CHCTEMBI PABEH YHCITy HEU3BECTHBIX
0) paHT MaTPHIIBI CHCTEMBI OOJBIIE PaHTa PACIIMPEHHON MATPHIIBI TON CHCTEMBI
B) PaHT MaTPHIIBI CHCTEMBI MEHBIIIE PaHTa PACIIMPEHHOH MaTPHIIBI TOH CHCTEMBI
T) paHT MaTPHIBI CHCTEMBI PaBEH PaHTy PAaCIIMPEHHON MaTPHUIBI 3TOM CHCTEMBI
OrtBert: T') paHT MaTPHIbI CUCTEMBI PAaBEH PAHTy PaCHIUPEHHON MaTPHUILBI 3TOH CUCTEMBI
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Anrebpanyeckoe TONOJTHEHHE K JIEMEHTY MaTpPHIIBL, TOTyYeHHO pH coope, 1 00001IeHIs HHPOPMAITHH,
paBHO

a) OIPEIEITHUTENIO, TOTYYSCHHOMY U3 JTaHHOH MaTPHIIBI ITPU BEMYEPKUBAHUH CTPOKH M CTOJIONA JTAHHOTO
JNIeMEeHTa

0) nmponsBeneHuIo (-1) B CTEIIEHH CyMMBI HOMEPOB CTPOKH H CTOJIOIA TAHHOTO JIEMEHTa Ha JOIIOJHATEIbHBIH
MHHOP JaHHOTO 3JIEMEHTa

B) BEJIMYMHE JOIIOJHUTEIEHOTO MUHOpA K ITAHHOMY JJIEMEHTY MaTpPHUIIBI

T') IPOM3BEICHUIO JTAHHOTO JIEMEHTA Ha €ro ONOJHHUTEIBHBII MHHOD

OrtBert: 6) npousBeseHuIo (-1) B cTeneHH CyMMbI HOMEPOB CTPOKH U CTOJIOIA JAHHOTO /IeMEHTa Ha

OIIK-1,
OIIK-7

Omepanusi yMHOXKEHHS MaTpHIl A U B, omydeHHBIX TS aHaIM3a KOJTHMYECTBEHHBIX JAHHBIX JIOITyCTHMA
a) KOTJa YMCII0 CTPOK MaTPHIBI A paBHO YHCITy CTPOK Marpuilsl B

0) KoTIa YHCIIO CTOJIOIIOB MAaTPHIBI A paBHO YHCIY CTPOK MaTpHIB! B

B) KOT/Ia YHCJIO CTPOK MaTpUILI A paBHO YHCITy CTOJIOLOB MaTpHIisl B

T') TOJBKO KOTIa MATPHIIBI HMEIOT OIMHAKOBYIO Pa3MEPHOCTD

OrtBert: 0) KOrJa 4uCIo CTOIOI0B MaTPULEl A PaBHO YUCIY CTPOK MaTpHIs B

OIIK-1,
OIIK-7

OmpenenuTeNs MaTpUIIbL, TIO3BOJIIONIEH Colep)KaTesIbHO HHTEPIIPETHPOBATE ITOTYYCHHBIE PE3YIbTaThI, IPH
TPaHCIOHUPOBAHUHI

a) MEHsET 3HaK

0) He U3MEHSET 3HAYCHUE

B) MCHSICT 3HAUCHHUE

T) He MEHSET 3HaK

OtBer: 0) He U3MEHSIET 3HAYCHUE

OIIK-1,
OIIK-7

Ecnu npu pemeHnn cucTeMbl IMHEHHBIX ypaBHEHHH, O3BOJISIONIEH COIepKaTeNbHO HHTEPIPETHPOBATD
TIOJTyYeHHBIE pe3ybTaThl, MeTofoM [ aycca mosiButcs ypasaenue Buga 0x1+0x2+...+0xn=0, To:

a) CHCTeMa HeCOBMECTHA

0) 5TO ypaBHEHHE MOXXHO OTOPOCHUTD M POIOIDKHUTH PEIICHUE CHCTEMBI

B) Ha4aTh 3aHOBO PEILICHUE CHCTEMBI

T') YMHOXXUTB 3TO YpaBHEHHUE Ha -1

OrtBert: 0) 3TO ypaBHEHUE MOXKXHO OTOPOCUTH U IPOJOKUTH PEIICHUE CUCTEMbI

OIIK-1,
OIIK-7

‘YeTaHOBUTE COOTBETCTBHE MEXAY OIPEACIICHUEM CUCTEMBI U €€ OITMCaHUEM

a)eCIIi 0OHAa MEeeT TOIBKO"
OJIHO ‘pellleHHe ;2

0)-ecnu-Bce cBOOOHbIE
WIEHBI ‘PaBHEI HYII0;0
B)€CIJIH -OHA ‘UMeeT XOTI-ObI-
OJIHO ‘peleHne;

T)-eCITH He ‘BCe ‘CBOOOTHEIe
YJIeHBI PABHEI'HYJIIO ;3

1)-coBMecTHasg™

2)-ompeenecHHAs

3)-0HOpOAHAA

4)-HeoTHOPOAHAS

OIIK-1,
OIIK-7

1)—B)
2)—a)
3)—0)
4)—r1)

OTtBeT:

10

‘YcTaHOBUTE COOTBETCTBHE MEXAY OIPEACICHUEM MAaTPHULIbl U €€ pasMEpPOM

a)mxlo
0) mxno
B)'1xXng
I)nxno

1)-KkBajipaTHasX
2)-MaTpHIIA ‘- CTPOKaZ
3) IpsAMOYTOJIbHAs
4)-MaTpHIIa— CTOJOEI '

OIIK-1,
OIIK-7

OrtBer: 1)—r)
2)—B)
3)—0)

4)—a)

11

PaccraBbre B BepHOI ITOCIIEI0BATENFHOCTH STAIBI HAXOXKICHHS OOPAaTHON MaTpPHUIIbL:
a) TPAHCIIOHUPOBAHUE MaTPHIIBI;

0) mpoBepKa MaTpPUIIEl Ha BEIPOXKIECHHOCTE;

B) JIeJICHHE JIEMEHTOB MaTPHIIBI Ha BEIMYHHY ONPEIETUTENS;

T') COCTaBJICHHE MaTPHIIBI U3 aNreOpandecKix JOIOTHEHHUH.

OIIK-1,
OIIK-7

OrgerT: 0, T, a, B.

12

PaccraBbTe B BepHOI IOCIIEI0BATENFHOCTH STANbI IpeoOpa3zoBanus JKopaaHa:
) 3aIOJTHEHUE KITI0YEBOTO CTOJIOIA HYIISIMH;

0) mepecyeT OCTABIIMXCS MIEMEHTOB I10 TIPABHITY NPSIMOYTOIEHHKA;

B) BEIOOD KITIOYEBOTO DJIEMEHTA;

T) IeJIeHNE KITI0YeBOH CTPOKH Ha KIIFOYEBOHN JJIEMEHT.
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OrtBer: B, T, a, 0.
13 UYeMy paBHO 3HaYeHHE ITIABHOTO ompeaenuTens A? OIIK-1,
OIIK-7
X1 — X, =4,
x{ +x, = 8.
OtBer: |2
14 YeMmy paBHa CyMMa 3JIEMEHTOB TiepBoro cronona marpuiibl C=2A-3B nonyuennoii npu coope, n 0600menun (OIIK-1,
HHpOPMAIUH OIIK-7
OtBer: |6
15 UemMy paBHO CKaJSIpHOE MTPOU3BEACHNE BEKTOPOB, HCITONB3yEMBIX TIPH KPUTHIECKOM aHAIIN3E OIIK-1,
uHpopManuu? OIlIK-7
a(—1; =2 nu b(2;4
’ ’
OtBer: | -10
16 UYeMmy paBeH ONpeeuTellb MaTPHUIIbI, TIOJyYSHHOU TP cOope, n 00001eHun nHpopManuu? OIIK-1,
OIIK-7
OrtBer: -1
17 JlaHbl MaTpuUIbl, IOTy4YeHHbIE IpH cOope 1 00001meHn: nHbopMary. YeMy paBHa CyMMa 3JIEMEHTOB OIIK-1,
Marpuisl AxB OIIK-7
OtBer: |0
2. Ananumuyeckast ceomenmpusi Tecmupoeaz—tue
No Conepxanue Bompoca Kommeren
n/m | [IpaBwbHEIH OTBET (KJIFOY OTBETA) oust
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1 T'eomeTprdeckoe MECTO TOYEK TTIOCKOCTH WHTEPIIPETAIINH IBYXMEPHBIX TAHHBIX, CyMMa PacCTOSHUMN OT OIIK-1,
KOTOPBIX JI0 JBYX JaHHBIX Touek F1 u F2, Ha3piBaeMbIX (hoKycaMu, eCTh BEIMYMHA MOCTOsTHHAS, Ha3biBaeTcs  |OTIK-7
a) OKPYKHOCTBIO
0) srTHIICOM
B) runepOoIIoit
) apabooit
Otger: 0) amIuncom
2 YcTaHOBUTE COOTBETCTBHE MEKY THIIOM MPSIMOU U €€ ypaBHEHHEM OIIK-1,
OIIK-7
1)-obrmee ypaBHeHue ipsMoiid | a)y—yl ="k (x—x1)&
2)'ypaBHEHHE TIPAMOIi-c 0) +By+C=0x
YTITOBBIM KOS HHIHEHTOMT
3)'ypaBHEHHe TIPSIMOIA," y—n x—x
IIpoXoIAIIeii-depes aHHYO" — =
B . T N Tx
TOYKY 'B'AaHHOM B) o]
HalIpaBJICHHHK
4)-ypaBHEHHE TIPSIMOIA, * r)y==kx+bo
npoxo;:mmeﬁ “qepes3-aBe-
JIaHHBIE TOYKH
OrtBer: 1)—0)
2)—T1)
3)—a)
4)—B)
3 [IpsimMble, reOMETPUYECKH OMHICHIBAIONIAS CTATUCTHYECKNE JaHHBIE 2X+y-1=0 u 2x+3y+2=0 OIIK-1,
a) mapaieNbHbI OIIK-7
0) mepeceKaroTcs, HO He NEePICHIUKYIIAPHBI
B) MEPIIEHIUKYISAPHBI
T') COBIAIAIOT
OrtBert: 0) mepecexaroTcs, HO He IEePIeHUKYIIIPHbI
4 UeMy paBeH yroi MexX.Iy MpsIMBIMH, ITOJYYEHHBIX ITPU TOCTPOCHUH TIPOTHO3a B Tpagycax? OIIK-1,
OIIK-7
X-y+5=0 m 3x+2y-9=0
OtgerT: |45
3. Bseoenue 6 mamemamuueckuii ananus. Teopus npeoenog Tecmuposarue
No Coneprxanue Bonpoca Komreren
n/n | ITpaBuibHBINA OTBET (KJIFOY OTBETA) s
1 Ilyctp a(x) - OeckoHEYHO Mastasi pu X— a QYHKIHSL, UCIIOIb3yeMasi B MATeMaTH4eCKON U JeCKPUIITHBHOM OIIK-1,
crarucruke. Torna 1/a(x) ects: OIIK-7
a) OeCKOHEYHO OoIbIIas IPU X— a
0) GeckOHE4YHO Maiast Ipu X— a
B) (yHKLUS, IpeeN KOTOPO pU X— a He CyLIeCTBYeT
T) QyHKIWMSA, Ipesies KOTOPOU IPU X— a KOHEUEH
OrtBer: a) OeCKOHEYHO OOJIbIIast MPU X— a
2 ITycts a(x), B(x) ©.M. Gynkuu npu x— a. [IpenmonoxuM, 4To cyuiecTByeT Ipeel X OTHOILICHUS U OH OIIK-1,
paBeH |. YcTaHOBUTE COOTBETCTBUE MEXK/Y 3HAYCHHEM | 1 cpaBHEHUEM 0.M. OIIK-7
1) 1=t a) pyniwn a(x) 1 P(x)
HA3LIBAIOTCS .M.
0 NOpsijIKa
2)/=1 6) pymxmms a(x)
HaskiBaeTcs 6.M. Gostee
BBLICOKOTO ITOpAIKA, YeM
B
3)1=0 B) pyHKmH o(x) 1 B(x)
Ha3BIBAIOTCA
IKBUBAJICHTHBIMHU §.M.
4)1— uucmo, /20,1 1) GynKnus P(x)
HasbBaeTcs 6.M. Gonee
BBICOKOTO TTOpAIKA, YCM
a(x)
OrtBert: 1)—r1)
2)—B)
3)—0)
4)—a)
3 Touka a sBJISETCs TOUYKOM pa3pbiBa mepBoro poaa Gyukiwu f(x) , ecnu: OIIK-1,
a) OJJHOCTOPOHHHME TIPe/IeIbl (PYHKIIUU B ATOM TOUKE KOHSUHBI M PaBHBI 3HAUYCHHIO (HYHKIMU OIIK-7
0) OTHOCTOPOHHHME ITpeIeIbl PYHKIMH B 3TOI TOUKEe KOHCYHBI, HO HE paBHBI 3HAUCHHUIO (DYHKIIUH
B) OJHOCTOPOHHHME ITpeiesbl GYHKINH B 3TOH TOUKe O€CKOHETHBI
T) X0Ts OBl OZJMH M3 OHOCTOPOHHUX IpeNesioB (GYyHKIMH B 3TOI TOUKe OEeCKOHEUEH
OrtBert: 0) OIHOCTOPOHHHE NPEAEIbl PYHKIUU B 3TOH TOUKE KOHEUHbI, HO HE PaBHbI 3HAYCHUIO
GbyHKIIH
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4 4. Touka a sIBJISETCS TOUKOH pa3pbiBa BTOporo poaa ¢pyukiuu f(x), ecnu: OIIK-1,
a) OJJHOCTOPOHHHME TIPe/IeIbl (PYHKIIUU B ATOH TOUKE KOHSUHBI M PAaBHBI 3HAUYCHHIO (HYHKIMU OIIK-7
6) omHOCTOPOHHUE Ipe/eNbl PYHKIHN B 3TOH TOUKE KOHEYHBI, HO HE PaBHBI 3HAUSHHIO QYHKITHI
B) OZHOCTOPOHHHE Ipe/iensl QYHKIMN B 3TOH TOUKe KOHEUHBI, HO HEe PaBHBI APYT APYTY
T) XOTs OBl OIMH U3 OJHOCTOPOHHHX IIPeJIeTI0B (PyHKIUH B 3TOH TOUKE HE CYIIECTBYET MK OeCKOHEUeH
OrtBert: I') XOTs ObI OJIUH U3 OJHOCTOPOHHUX IpeenoB (YHKIUH B 3TOH TOUKE HE CYIIECTBYET WU
OeCKOHEUCH
5 Touka a AB/IAETCS TOUKOH YCTpaHUMOro paspeiBa pyHkuuu f(x), ecau: OIIK-1,
a) OZIHOCTOPOHHUE TIpeenbl (GyHKIUU B 3TOM TOUKE KOHEUHBI U PaBHBI 3HAYEHUIO (PYHKIIUU OIIK-7
0) 0OIHOCTOPOHHHUE Mpeesbl (PyHKIUH B 3TOW TOYKE KOHEYHBI U paBHBI MEXY cOOO0M, HO HE PaBHbI 3HAYCHUIO
(dyHKIIH
B) OJJHOCTOPOHHUE Npefenbl (yHKIUY B 9TOH TOUKE KOHEUHBI, HO HE PaBHBI MEXy cOO0H
T) X0Ts OBl OMH U3 OHOCTOPOHHUX Ipe/ieNIoB (PyHKIMYU B 3TOH Touke OeCKOHEUEeH
Ortsert: 6) OTHOCTOPOHHHE TIpeIeNbl (PYHKIUH B 3TOH TOUKEe KOHEUHBI i PaBHBI MeXTy co00if, HO He
paBHBI 3HAYCHUIO (PyHKIUH
4. Hupppepenyuanvroe ucuucrenue Tecmuposanue
No Coneprxanue Bonpoca Komreren
/i | ITpaBuibHBINA OTBET (KJIFOY OTBETA) us
1 Ecnu nuddepeniupyemas GpyHKIHs, ONUCHIBAIONIAs CTAaTHCTUYECKUE JaHHBIE, YObIBAET HA HEKOTOPOM OIIK-1,
UHTEpBaJe, TO B KaJKA0H TOUKE 3TOr0 MHTEpBaa: OIIK-7
a) IPOM3BO/IHAS PaBHA HYIIIO
0) NpOU3BO/IHAS HETIONIOXKHUTEIbHA
B) IPOU3BOJHAS HE CYIIECTBYET
T) IPOM3BOJHAS. HEOTPUIIATEIbHA
Ortser: 6) MPOM3BOAHAS HETONIOXKHUTENbHA
2 Jst Toro utoOb! ABax sl AU depeHnupyemas pyHkuus f(x) uMena B CTalMOHAPHOM TOUKE MAKCUMYM, OIIK-1,
HEeo0XOJMMO U I0CTaTOYHO YTOObI OIIK-7
a) Matpua ['ecce B 9T0l TouKe ObLIa OTPULATENILHO OIpEIeIICHa;
0) marpuia ['ecce B 3T0ii TOuke ObLIA MOJOKUTEIBHO ONPEJIENeHa;
B) Marpuua ['ecce OblIa paBHA HYIIIO;
r) MaTpuna I'ecce He cymecTBoBana.
Ortsert: a) Marpuna ['ecce B 3Tl ToUKe ObITa OTPULATENHHO ONPEENICHA;
3 I'paduk ¢ynkmu, onucsIBaroImell CTaTUCTUUECKUE JaHHbIE, Ha3bIBACTCs BBITYKIBIM Ha UHTepBaie (a, b) ecnu |OIIK-1,
KacaTenbHas K rpaduKy, IpoBeJeHHas B 1000 ToUKe HHTEpBasa: OIIK-7
a) pacronoxeHa Haj rpadukoM (yHKIUU
0) pacronoxeHa oA rpadukoM GyHKIHU
B) mapasiensHa ocu OX
r) nepneHauKymsipHa ocu OX
OrtBer: |a) pacriosyiokeHa HaJl rpakoM QyHKIIUU
4 YrinoBo# k03 UIUEHT KacaTeNbHOH K KpUBOH, HCIIONb3yeMOH B JECKPUITUBHON cTaTHCTUKE B Touke paseH: |OIIK-1,
OIIK-7
a) 3HAYCHHUIO apryMEHTa X
0) 3HaueHUIO QyHKIUUS (X()
o '
B) 3HAaUYCHHUIO IIPON3BOAHOM f (X))
r) 3HayeHUIo quddepennmana dy
OrtBert: |B)
5 YcTaHOBUTE COOTBETCTBHE MEXKTy CBOMCTBOM (DYHKIIMH U €0 OIpeeIeHHEM OIIK-1,
OIIK-7

1) f{x) Ha3bIBaeTCs
MOHOTOHHO BO3pacTalomieii
2) flx) Ha3pIBaeTCS
OrpaHHYEeHHOH CHU3Y Ha
MHOXeCTBe 4

3) f{x) Ha3BIBacTCA
MOHOTOHHO yOBIBatoIIeit

4) fix) Ha3BIBaeTCst
orpaHMYeHHOI cBepXy Ha
MHOXecTBe 4

a)x1>x2 = flxr) <fix2)

6 red  fy<M

B)x1>x2 = flx1) > flx2)

o >M

r) ke d

OrtBer: 1)—B)
2)—T1)
3)—a)

4)—0)
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6 ‘YcTaHOBUTE COOTBETCTBHE MEXKLY THUIIOM TOUKHU U €€ OIpeeIeHueM OIIK-1,
1) Touka sKCTpeMyMa a) B 3TOU TOYKe rpaduk MEHSET HAPABJICHUE BBITYKIOCTH OIIK-7
2) Touka nmepernoda 0) B 9TOI TOUKe MPOM3BOAHAS paBHA 0 MJIM HE CYyLIECTBYET
3) TouKa KpUTHYECKast B) B OTOH TOYKE PACIIONOKEH JIOKATEHBIH MaKCHMYM W MHHHMYM
4) TouKa cTalMOHApHAS T') B 3TOW TOYKE MPOU3BOIAHAS PaBHA HYITIO
OrtBert: 1)—B)
2)—a)
3)—0)
4—r1)
7 PaccraBbTe B BepHOM MOCIEI0BATENFHOCTH JTAIbI HAX0XKJCHHUS 3KCTPEMyMa (PyHKIIUU: OIIK-1,
a) KpUTUYECKHEe TOUKU HAHOCATCA Ha OCb; OIIK-7
0) HaXoqUTCs MPOU3BOIHAS (PYHKIIMY;
B); OIPEEISIIOTCS 3HAKU IIPOU3BOAHON B HHTEpBAaXx;
T) OIPEEIA0TCA KPUTHUECKUE TOUKH;
) yCTaHaBIUBACTCS TUII SKCTPEMyMa.
OrtBer: 0, T, a, B, 1.
8 PaccraBbTe B BepHOM MOCIEI0BATENPHOCTH JTAIbI HAX0XK/CHHUS ToUeK neperuda rpaduxa GyHKIHHU: OIIK-1,
a) CTAIlMOHAPHBIE TOUKU HAHOCATCA HA OCh; OIIK-7
0) HaXoaUTCs NPOU3BOIHAS (DYHKIIUU BTOPOTO MOPSIIKA;
B); OIIPEJIEIISIIOTCS 3HAKU IIPOU3BOAHOI BTOPOro MOpPsIKa B MHTEPBAlax;
T) OIpEeIA0TCs CTAllHOHAPHBIC TOUKH;
) yCTaHaBJIUBAETCS HAJIMUKE ToueK neperuda rpaduxa QyHKIMN.
OrtBer: 0, T, a, B, 1.
9 Haiinute abcuuccy Touku neperuda rpapuka GyHKIUH, TAIOIIEH TPOrHO3HbIE OLIEHKU TUHAMUKH OIIK-1,
SKOHOMMYECKUX MTOKa3aTenen OIIK-7
(x)=x" —9x~ +1
OtBer: |3
10 Haiinute abcuuccy TOYKH JTOKAJIBHOTO MUHUMYMa (DYHKIMH, JAIOLIEeH TPOrHO3HbIE OLIEHKH JUHAMHUKH OIIK-1,
SKOHOMHYECKUX NOKa3aTenel (OTBET AaTh JECATHYHOU JPOOBIO). OIIK-7
o .-I
- - I -
I —
I
| ] n | ]
OtBeT: |0,25
11 UYeMy paBHO 3HaYECHHE YaCTHOW NPOU3BOAHON (PYHKIIMY IO IEPEMEHHOH X, Aaroliell IPOTrHO3HbIE OLIEHKU OIIK-1,
JMHAMUKHA YKOHOMUYECKHUX MMOKa3aTeJeH B JaHHOMW TOUKE OIIK-7
Z X i M 2 i 1
OrtBer: |—4
5. Unmeepanvroe ucuucnenue Tecmuposanue
No Conepxanue Bompoca Kommeren
/m | [IpaBwbHEIH OTBET (KJIFOY OTBETA) oust
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1 Oyukims F(x) sBisercs nepBoodpasHoi i pyHkuu f(X) , HConb3yeMoii B MaTeMaTHYeCKOW 1 OIIK-1,
JIECKPUNTHBHOM CTAaTHCTUKE, €CIIH BBITIOIHSIETCSI PaBEHCTBO: OIIK-7
f
a) f (x) = F(x)
6) f(x) = F(x)
B) f(x) = F'(x)
r)df (x) = F(x)
Ortser: B)
2 UYeMy paBeH OMNpeeeHHBIN HHTerpal OT (PYHKIIUH, JAIOIIeil MPOTHO3HBIC OIICHKH AUHAMUKH dKoHOMHuYeckux |OTIK-1,
ToKazareneit OIIK-7
T
OtBer: 1
3 Heomnpenenenusim nuterpanom uis ¢yHkimu f(X) Ha3pIBaeTCs: OIIK-1,
a) COBOKYITHOCTb BCEX MEPBOOOPA3HBIX Ui GyHKIUU f(X) OIIK-7
0) COBOKYITHOCTB BCE€X MPOM3BOIHBIX OT hyHKInu f(X)
B) cama ynkuust f(x)
r) robast mepBooOpasHas GpyHkuus f(x)
OrtBert: a) COBOKYIIHOCTb BCeX MepBooOpa3HbIX it pyHkuuu f(x)
4 Heonpenenennsiit naTErpan 3To: OIIK-1,
a) 9uCIio OIIK-7
0) COBOKYITHOCTb YHCEI
B) pyHKIUSA
T') ceMencTBO PyHKIHI
OtBer: ') CeMeHCTBO (DYHKIIHI
5 IIpon3BomHas OT HEONPEAETIEHHOTO WHTETpajla paBHa: OIIK-1,
a) MPOM3BOIHOM OT MOAUHTErpAbHOM QYHKITHUH OIIK-7
0) MOIUHTETrPATLHOMN (DYHKIHH
B) MOAUHTETPATEHOMY BBIPa)KSHHIO
r) muddepeHnnany GyHKIHH
OrtBert: |6) HOAUHTErpaIbHON QyHKINU
6. Jugppepenyuanvuvie ypasnernus Tecmuposanue
No Coneprxanue Bonpoca Komreren
/i | ITpaBuibHBINA OTBET (KJIFOY OTBETA) us
1 Topanox puddepeHInanIbHOrO ypaBHEHUS OpeielsieTcs 10 OIIK-1,
a) CTeNeHU (PyHKIU OIIK-7
0) crenenu x
B) 10 CTETIEHH IPOU3BOJHOM QYHKIH
T) 10 HOPAAKY CTaplieil IpOU3BOIHOMN, BXOAAIIEH B ypaBHEHUE
Ortser: T) TI0 TIOPSIIKY CTapIiei MPON3BOTHON, BXOASIIEH B ypaBHEHUE
2 Pemrenuem muddepeHuaabHOro ypaBHeHNs Ha3bIBaeTCA: OIIK-1,
a) YHCIIO, IPY MOJICTaBKE KOTOPOTO B YpaBHEHHUE, 00pAILlaeT ero B TOXKIECTBO OIIK-7
0) GyHKIMS IPH MOACTaBKE KOTOPOH B ypaBHEHHUE, 00PAILAeT €ro B TOXKIECTBO
B) BEKTOD, IIPH MOACTABKE KOTOPOTO B ypaBHEHHUE, 00pAIAET €T0 B TOXIESCTBO
T') CHCTEMa YUCell, IPU MOJCTaBKe KOTOPHIX B YpaBHEHHUE, 00pAILAeT ero B TOXKIECTBO
OrtBert: 0) QyHKIHS IIpHU MOACTaBKE KOTOPOIl B ypaBHEHHE, OOPAIIAET €r0 B TOXIECTBO
3 Jluneiinsle nuddepeHranpHble ypaBHEHNS IEPBOro MOPsIKa, UIMEET BUJ: OIIK-1,
OIIK-7
’ _
a) y'+ p(x)y +q(x)=0
' _
6) y'+ p(¥)x+q(y)=0
' —
B) Y- y+p(x)-q(y)=0
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4 JR—
0y f(x)+px)-y+q(y)=0
OrtBer: |a)
7. Psiovl Tecmuposanue
Ne ConeprxaHue BoIpoca Komneren
n/m | [IpaBwbHEIH OTBET (KJIFOY OTBETA) oust
1 UwncnoBoii psii HA3BIBAECTCS CXOASIIUMCS, €CITH OIIK-1,
OIIK-7
a) Im a, =0
6) lim §, =S
B) lim S, =00
r) lim a, <1
OrtBer: 0)
2 Heo0xoquMbIM IPU3HAKOM CXOAUMOCTH YUCIOBBIX PAIOB SBISETCA: OIIK-1,
OIIK-7
a) 4ncioBoii psix cxogures, ecnr lim a,, =0
0) YMCIOBOH PAM CXOIUTCS, €CITH lim a, < 1
B)ecn lim a,, =0, To urcnoBoii psix cxomuTes
T) eclH 9uCIoBoii psix cxogutes, o lim a,, =0
. la, +1
3.Ecmu lim = {, TO HEBEPHBIM SBJIAETCS YTBEPIKJICHHE:
Nn—»0 an
OrtBert: |r)
3 Pamnyc cxomumocTu R creneHHO psia yIOBIETBOPSET YCIOBHIO: OIIK-1,
OIIK-7
a) IpHu Bcex ‘x‘ < R cremnenHoli psiji cXOAUTCS
6) IIPpH BCEX ‘x‘ > R creneHHoi pAx pacxoaguTcAa
B) IpH BCEX |x| < R — psin cxonurest, a npu Beex |x| > R — psij pacxoaurcst
I‘) IIpH ‘x‘ =R pAx CXOOUTCA
OrtBer: |B)
8. Dyuxyuu mroeux nepementvix Tecmuposarue
No Conepxanue Bompoca Kommeren
n/m | [IpaBwbHEIH OTBET (KIIFOY OTBETA) oust
1 Jiist Toro uToOb! aBax bl Auddepennupyemas GyHkims f(X) vMena B CTAllMOHAPHON TOYKE MAKCUMYM, OIIK-1,
HEOOXOAMMO U JOCTATOYHO YTOOBI OIIK-7
a) Marpuna ['ecce B 3Tl TOUKe ObIIa OTPULATENLHO ONPeIeTICHa;
6) marpuna ['ecce B 3TO# TOUKe ObIIa TOJIOKHUTEIBHO ONpEeIeHa;
B) Marpuna ['ecce Obuta paBHa HYIIO;
r) Matpuna ['ecce He cymiecTBoBana.
OrtBert: a) matpuua I'ecce B 3T0i TouKe ObLIa OTPULIATENIHHO OIPE/IENICHA;
2 O0nacThio onpezeaeHus] QYyHKIUH IBYyX MIEPEMEHHBIX SBIISCTCS: OIIK-1,
a) HEKOTOpOE MHOXXECTBO TOoUYeK Ha riockoctn OXY OIIK-7
0) HEKOTOPBIH YHUCIIOBOI MPOMEXKYTOK (a,b)
B) HEKOTOpAsi OBEPXHOCTh B TPEXMEPHOM IPOCTPAHCTBE
T') HEKOTOPO€ MHOXECTBO TO4YeK Ha ruiockoctd OYZ
Ortser: B)
3 I'paduroM GyHKIMHK IBYX EPEMEHHBIX B 00IIIEM CIIydae sIBISeTCS: OIIK-1,
a) kpuBas Ha miockoctn OXY OIIK-7
0) xpuBas Ha miockoct OYZ
B) KpHBast Ha Tuiockoct OXZ
T') HEKOTOPAs IOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE
OrtBert: I') HEKOTOpasi IOBEPXHOCTb B TPEXMEPHOM IPOCTPAHCTBE
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OyHKIMS HECKOIBKHX ePEMEHHBIX T hepeHnnpyema B TOUKe, €CITH:

a) CYLIECTBYIOT YaCTHBIC IPON3BOIHBIC TAaHHOH (QYHKIUH B 9TOH TOUKE

0) cymecTByeT XOTs OBl OJJHA U3 YaCTHBIX MPOU3BOIHBIX JaHHOH (YHKIMH B JaHHOW TOYKE

B) YaCTHBIC IIPON3BO/HBIC TaHHON (YHKIIMH CYIIECTBYIOT B HEKOTOPOI OKPECTHOCTH JaHHOW TOYKH H
HETIPEephIBHBI B CAMOI TOUKE

T) X0Ts OBl OJJHA M3 YaCTHBIX MPOU3BOIHBIX CYIIECTBYET B HEKOTOPOI OKPECTHOCTH JAHHOW TOYKH H
HeTIpephIBHA B CaMOil TOUKe

OrtBeT:

a) CYIECTBYIOT YaCTHBIC ITPON3BOHBIC JaHHON (QYHKIIMH B 3TOH TOUKE

OIIK-1,
OIIK-7

Jlana GyHKIMS HECKOIBKHUX NepeMeHHbIX. [Ipesen (ecnu oH cyliecTByeT U KOHEUEH) OTHOILICHUS YaCTHOTO
IpHUpalleHNs JaHHOH (QyHKIUY 10 HEKOTOPOI epeMEHHOH K NPUPAIEHUIO 3TOI IepEeMEHHOH pU
CTPEMJICHUH MOCIIETHETO K HYIII0 Ha3bIBACTCA:

a) 4aCTHOM IPOU3BOJHON JaHHOH (DYHKIUH IO COOTBETCTBYIONIEH TepeMEHHON

6) nonHeM AubdepeHnnanoM JaHHON QyHKINT

B) rPaIM€HTOM JTAaHHOH (YHKIIUU

T') TIOJIHBIM IIpUpaNIeHHeM JaHHOH QyHKIMU

OTtBer:

a) 4aCTHOH NPOU3BOJHON NaHHOU (DYHKIUH IO COOTBETCTBYIOIIECH TepeMEeHHON

OIK-1,
OIIK-7

I'paauenT GyHKUNH IBYX IIEPEMEHHBIX, BEIYHUCICHHBIH B TIPOU3BOJIBHOI TOUKE, 33/1a€T:
a) HarpaBJIeHHe HOPMAJH K rpaduKy GyHKINH B 3TOH TOUKe

0) HampaBJIeHHE HaUCKOpeHIero yobiBaHus (GYHKIMU B dTOH TOUKE

B) HaIpaBJICHHE JUHUH YPOBHSI, IPOXOISIIEH Yepe3 9Ty TOUKY

T') HaIrpaBJIeHHe HANCKOPEHIero Bo3pacTanusi QYHKIMH B 9TON TOUKE

OrtBer:

T') HallpaBJIeHUE HAUCKOPEHIETO BO3pacTaHus (GyHKIHU B 9TON TOUKE

OIIK-1,
OIIK-7

KonmdaecTBo 9acTHBIX TIPOMU3BOIHBIX BTOPOI'O IMMOpsAAKa (byHKL[I/II/I TPEX NEPEMEHHBIX PABHO:

a)3
0) 6
B)9
r) 12

OTtBer:

B) 9

OIIK-1,
OIIK-7

7. O1leHOYHbIe MaTepHuaJibl HpOMe)l(yTOqHOﬁ aTTeCTallun

3auem nepewiii cemecmp

Ne
I/t

Conepxanue Bompoca

[IpaBwbHEIH OTBET (KJIFOY OTBETA)

Komneren
U

JluHeliHOe BEKTOPHOE N-MEPHOE MIPOCTPAHCTBO
JluHeliHOe BEKTOPHOE N-MEPHOE MIPOCTPAHCTBO

OnpedeJleHue 1. Vr[opsmoqem—laﬁ COBOKYITHOCTD U3 7 ueﬁcrﬁmem,}narx 9HCeNI ay, Qz, ..., Ay HA3BIBAETCS 7-MEPHBIM BEKTOPOM
alay, as, ..., an). Uncna a, a,, ..., a, Ha3BIBAIOTCS KOOPIMHATAMH BEKTOPA.

JIBa n-MepHEIX BekTopa  (ai, as, ..., a,) 1 b (b1, by, ..., by) CINTAIOTCS PAaBHBIMIL, €CITIL PABHEI IIX COOTBETCTBYIOIINE KOOPIIHATEL:

Onpedenernue 2. Cymmoii (pasHOCTBIO) JIBYX #-MePHBIX BeKTOpoB U (ay, az, ..., az) K b (b1, by, ..., by) Ha3BIBaETCS 1-MEPHEIL BEKTOD,

KOOpAHHATBI KOTOPOTO paBHBEI CyMMaM (paSHOCTSEM) COOTBETCTBYIOIIIX KOOPIHHAT HCXOJTHBIX BEKTOPOB:

Onpedeneriue 3. TIpon3BeIeHIeM n-MepHOro Bektopa ( (a1, aa, ..., ay) Ha 9HCTIO k Ha3bIBAETCS /1-MEpHBIIl BEKTOP, KOOPIIHATE KOTOPOTO

PaBHEBI IPOU3BEICHUAM KOOPIHHAT BEKTOpa d Hauuco k:
OnpedeJleHue 4. COBOKyHHOCTB BCEX 77-MEPHBIX BEKTOPOB C BBEJICHHBIMH Ha Hel OonepanusiMH CIOXKCHHA H YMHOXCHHS Ha 9HCIO
Ha3bIBACTCA #7-MEePHBIM JINHETHBIM BEKTOPHBIM IPOCTPAHCTBOM I o6o3HauaeTcs En

OtBer:

Onpenenenue 1. YnopsgoueHHasi COBOKYITHOCTb U3 N JEHCTBUTENBHBIX uncen al, a2, ..., an
HA3bIBACTCSl N-MEPHBIM BEKTOPOM

a(al, a2, ..., an). Yucna al, a2, ..., an Ha3pIBalOTCS KOOPIUHATAMU BEKTOPA.

JIBa n-mepHbIX BekTopa (al, a2, ..., an) u (bl, b2, ..., bn) cuUTaIOTCS paBHBIMH, €CJIU PABHbI
UX COOTBETCTBYIOIME KOOPAUHATHI:

Onpenenenne 2. CyMMoii (pa3HOCTBIO) IBYX N-MEpHBIX BeKTOpoB (al, a2, ..., an) u (bl, b2, ...,
bn) Ha3bIBaeTCs N-MEpHBI BEKTOP, KOOPIAUHATHI KOTOPOTO PaBHBI CyMMaM (Pa3HOCTSAM)
COOTBETCTBYIOLIMX KOOPAUHAT UCXOAHBIX BEKTOPOB:

Omnpenenenue 3. IIpousBeneHueM n-MepHOro Bexropa (al, a2, ..., an) Ha uucio k Ha3bIBaeTCs
N-MEPHBIN BEKTOP, KOOPIMHATHI KOTOPOTO PaBHBI IPOU3BEICHUSM KOOPAUHAT BEKTOPA Ha
yucio k:

Onpenenenne 4. COBOKYIHOCTh BCEX N-MEPHBIX BEKTOPOB C BBEICHHBIMU Ha HEH onepanusiMu
CJIOKEHUS] U YMHOXKEHHUS Ha YUCIIO HAa3bIBACTCS N-MEPHBIM JIMHEHHBIM BEKTOPHBIM
MIPOCTPAHCTBOM U 0003Ha4aeTcs En.

OIIK-1,
OIIK-7

CkaisipHOE IPOU3BEICHHE. YTONI MEXITy BEKTOPaMH.

CyMMe TIONapHBIX IPOH3Be/ICHIIT COOTBETCTBYIOIIIX KOOP/HHAT.

dopmyne

jf" 1. CKalsIpHBIM P JBYX p BEKTOPOB E(n.. g, ...y Gp) b (b1, by, ..., by) HA3BIBACTCS YHCIIO, PABHOE

a - b =arbi+arby+ ... +ayb,
Onpeoenenue 2. JIHOl 1-MePHOTO BEKTOPa HA3HIBASTCS BEIHHIIHA:

_ =2 _ 2 2 2
—\/a_—Jq +a’ +..+a’.

Onpeoenenue 3. YIIOM MeXly IBYMS HEHYJIEBBIMI #-MEPHBIMH BEKTOPAMII Ha3BIBAeTCS YTOI, KOCHHYC KOTOPOTO BBIUICIAETCS I

a

Q|
Sl

cosp =

IS

-
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Ortser: Onpenenenne 1. CkaasipHBIM MPOM3BEICHUEM JBYX N-MEPHBIX BeKTOpoB (al, a2, ..., an) u (b1,
b2, ..., bn) Ha3BIBaeTCA YUCIIO, PABHOE CyMME TIOTIAPHBIX TPOU3BEICHUI COOTBETCTBYOIINX
KOOPJIHMHAT.

al-bl +a2-b2+... +an'bn.

Omnpenenenne 2. JTMHON n-MepHOTO BEKTOPA Ha3bIBaeTCs KBaPaTHIH KOPEHb U3 CKAJISIPHOTO
KBaJ[paTa BEKTOpa

Omnpenenerne 3. YIIoM MeXIy AByMs HEHYJIEBBIMH N-MEPHBIMU BEKTOPaMH Ha3bIBAETCS yToOJl,
KOCHHYC KOTOPOTO PaBEH OTHOIICHUIO CKAJIIPHOTO ITPONU3BEICHIUS BEKTOPOB Ha IPOM3BEICHNE

UX JUINH
3 Panr u 6a3uc CHCTEMbI BEKTOPOB OIIK-1,
" OIIK-7

OtBer: Onpenenenue 1. PaHroMm cucteMsl BEKTOPOB HAa3bIBACTCS MAKCUMAIIBHOE YHCIIO JIMHEHHO

HE3aBUCHMBIX BEKTOPOB CUCTEMBI.
Omnpenenenue 2. ba3ucoM cucTeMbl BEKTOPOB Ha3bIBAETCS MAKCUMAJIbHAS TMHEHHO
HE3aBUCHMas NIOJCUCTEMA JJAHHOM CUCTEMbI BEKTOPOB.

Teopema 1. JIto60ii BEKTOp CUCTEMbI MOXXHO IPEICTaBUTh B BUJE TMHEHHOI KOMOMHAIIUY
BEKTOPOB Oa3uca cucTeMsl. (Bcskuii BEKTOp CHCTEMBI MOXKHO Pa3/IOKUTh I10 BEKTOpaM
6asuca.) KoadduuenTs! pasnoxeHust onpeaessiroTes Uit JaHHOTO BEKTOpa U IaHHOTO Oazuca
OJIHO3HAYHO.

4 MuHOpBI ¥ anredpandecKue A0MOTHEHUS OIIK-1,
OIIK-7

OrtBert: [Tyctb nana mpsMoyroabHas MaTpuna A pa3Mepa mxn.

Omnpeznenenve 1. MunopoM nopska k nannoi Marpunsl, rae k min(m;n), Ha3pIBaeTCs
olpezienuTens k-ro mopsiaka, moayueHHBIH U3 MaTpunbl A BeluepkuBaHHeM (m — k) cTpok u(n
—k) cTon6uos.

Omnpezenenue 2. JIonomHUTEIbHBIM MUHOPOM Mij K 3lIeMEHTy aij KBaJpaTHOH MaTpHIbl Anxn
Ha3bIBaeTCs ONpeAenuTens (n — 1) mopsiika, MOIy4eHHBIH U3 MaTpULIbl A BRIYepPKUBAHHEM
3TOTO JIEMEHTA BMECTE CO CTPOKOH U CTOIOLIOM, B KOTOPBIX OH PACIIOIOMXKEH.

Omnpenenenue 3. AnrebpandecKuM JOMNOIHEHHEM Aij K JJIEMEHTY aij KBaJpaTHON MaTpPUIIb
Anxn Ha3bIBa€TCs YUCIIO

Aij =.(-1)i+j Mjj

Teopema 1. Onpenenurens paBeH CyMMe IONapHBIX IPOU3BEICHUH 371€MEHTOB JIF000H CTPOKU
(cronbua) Ha ux anredpandecKue AOMOTHEHUSL.

5 Oo6parnas matpuiia. CyliecTBOBaHHE U €IMHCTBEHHOCTb. OIIK-1,
OIIK-7

OrtBert: Omnpenenenue 1. KBaapaTHas MaTpulia Ha3bIBaeTCs BEIPOXKICHHOM, €CIIM €€ ONpeAeNuTeNb
PaBeH HyII0, U HEBBIPOXKIECHHON — B IPOTHBHOM CIIydae.

Omnpenenenue 2. Marpuna A—1 Ha3bIBaeTCsl 00paTHOM K KBaApaTHOU MaTpule A n-ro
nopsinka, ecnu A-A-1 =A-1-A=E.

Teopema 1. [l 0601t HEBBIPOXKICHHON KBaJPaTHONX MaTPHUIIbI CYILIECTBYET €AUHCTBEHHAS
oOpaTHasi MaTpHUIIa.

6 Panr marpursr. OIIK-1,
OIIK-7

OrtBert: Omnpezenenre 1. PaHrom MaTpuIsl Ha3bIBaeTCsA MaKCUMANbHbIH MOPSIOK MUHOPA, OTIUYHOIO
oT HyJIs, U 0003Hauaercs r(A).

Teopema 1. Panr MaTpuIs! paBeH MaKCUMAIbHOMY YHCILy TUHEHHO HE3aBUCUMBIX CTPOK
(cTONOL0B) MATPUIIBL.

ITpu sneMeHTapHBIX NpeoOpa30BaHUAX PAHT MAaTPUIIBI He MeHsAeTCs. PaHr TpeyronabHoi
MAaTpUIIbl PaBEH YHCITy HEHYJIEBBIX CTPOK 3TOH MaTPUIIBL.

JIns Toro uToOB! HAMTH PaHT MaTPUIIBl, HEOOXOIUMO C HOMOIIBIO 3MEMEHTAPHBIX
peoOpa3oBaHuil IPUBECTU €€ K TPEyroIbHOMY BUIY U HAWTH PaHT MOJyYEeHHOH MaTpUIBL.

7 Merton INaycca. HaXOKISHUS pelIeHU T 00IIeH CHCTEMBl YpaBHEHUH OIIK-1,
OIIK-7

OrtBert: Omnpeznenenve 1. DneMeHTapHBIME IPeOOPa30BaHUSIMU CHCTEMBI HA3bIBAIOTCSA:

1) yMHOXEHHE ypaBHEHUS Ha YUCIIO, OTIMYHOE OT HyJIs;

2) mnpubaBieHUe K OJHOMY YPaBHEHUIO JPYIOro ypaBHEHHs, yMHOKEHHOTO Ha HEKOTOPOe
YHCIIO, OTIIMYHOE OT HyJIsL.

3) mepecTaHOBKa JBYX ypaBHEHHIA;

4) orbOpacsiBanue ypaBHeHus 0 = 0.

Metop ['aycca cOCTOUT B IPUBEIEHUM CUCTEMBI K JUarOHAIBHOMY BUIY ITyTeM
MOCJIEI0BATEIbHOIO UCKIIIOUEHUS HeU3BECTHBIX. KoIMuecTBO UCKIIIOUEHHBIX HEU3BECTHBIX
PaBHO YMCIy JIMHEHHO HE3aBUCHMBIX ypaBHEHUIl. IlepeMeHHas cuuTaeTcss MCKIIOYEHHOH, eclu
OHA COZIEPKUTCS TONBKO B OIHOM ypaBHEHHU ¢ ko3 dureHTom 1.

8 Haxoxxnenne omopHBIX pemeHui. OIIK-1,
= OIIK-7
OrtBert: Cy1ecTByeT anropuT™, HO3BOJIAIONIMN cpa3y HaXOAUTh OIIOPHbIE PELICHHUS.
1. IIpu 3anonHeHHH UCXOAHOU Tabnumbl I'aycca Bce cBOOOJHBIE UICHBI 1ENAl0T
HEOTPHUIATEIbHBIMU.

2. Ha xaxx10# uTepanuy KIOUEBOH 21eMEHT BbIOHpaeTCs ClieluaIbHBIM 00pa3oM:

a) B KauecTBe KJII0UEBOro cTONOIa BhIOUparoT 1100011 cTonber ko3 GuInueHToB mpu
HEU3BECTHBIX, €CIIH B HEM €CTh XOTsI Obl OIUH HOIOXKUTEIIBHBIN JIEMEHT;

0) B KauecTBe KJIIOUEBOU CTPOKU OepeTcs Ta, y KOTOPOil OTHOLIEHHE CBOOOTHOTO WICHA K
MOJIOXKUTENBHOMY 3JIEMEHTY KII0UEBOTO CTONIOIa MUHIMAIIBHO.

Ha nepeceuennu KIro4eBoi CTPOKU U KIIFOYEBOTO CTOIONA HAXOJUTCS KIIOUEBOH 31E€MEHT.
Jlanee npoBoasaT oObluHOE mpeoOpaszoBanue XKopaaHa.

9 Teopema Kponekepa-Kamemmm OIIK-1,

raS st
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OtBer: Teopema 1. HeopHoposHast cuctemMa JIMHEHHBIX ypaBHEHHI COBMECTHA TOIZIA M TOJILKO TOT/a, DR
KOTJIa paHT MaTPHIIBI, COCTABICHHOH 13 KO()()UINEHTOB PH HEN3BECTHBIX, PABEH PaHTy
pacIIMpEeHHONW MaTPHIBL.
10 IIpsmas muHUA Ha ockocTH. O0lIee ypaBHEHUE, ypaBHEHUE C YITIOBBIM KO3 (UIIEHTOM. OIIK-1,
= OIIK-7
OrtBert: Teopema 1. Besikoe HEBBIPOXKIEHHOE YpaBHEHHE ITEPBOI CTENEHH C IBYMsI IEpEMEHHBIMU
OIIpe/ieIIsieT Ha INTIOCKOCTH HEKOTOPYIO MPSIMYIO, U HA00O0POT.
Ax + By + C = 0 — oOuiee ypaBHeHHUE NPSIMOH,
A2+B2#0 — ycnoBue HEBBIPOXKACHHOCTH.
y =k'x + b — ypaBHeHHEe PAMOH € YIIIOBBIM KOI(DDHUIIUSHTOM
Oxzamen 6mopoti cemecmp
No Conepxanue Bompoca Kommeren
n/m [IpaBwbHEIH OTBET (KJIFOY OTBETA) oust
1 beckoneuno Maibie 1 6eckoHeuHo Oonbiire ¢GyHKIMU. X cBOMCTBA. OIIK-1,
OIIK-7
Onpeoenenue 1. DyRKIIA GL(X) HasHBACTCS GCCRORCTHO Maoi (5.M.) pyskumeit mpn X —>  , cemm ce mpeneampn X —> @ paser
Hymunpe»e.mum 2. oy P(X) nasumaercs Secxonento Somuoit (6.6.) gymruedt npu X —> (I , et ee npesen npuX —> o
pascm AllreGpaiteckas cyMMa KOHEMHOIO diciia Geckonedno Mabix npu X —> (I ymsiii ects yHKims Geckotedno Matas
lpn X —> a
e e e ey T @ e et e e
" i’;p;um 3. 10 KOHeIHOTO HHCHa O mamex mpn X —> (0 dysxumit ecth (ynKuns, GeckoHedHO Manas mpn
Teopena 4 (o cnm Gecxomenmo Mo n Secouemo Gorpuoit dymeunii). Eom OU(X ) — 6. . npu X —> @ ymcms 1
01(X') # 0 & rexoTOpOIt ORpeCTROCTI ToTKT 1, To KT 1 ect 6. 6. dymxmms mpn X —> @
(x)
Eean (X ) —npn X —> @ 6.6. ynms, 1o dymaus ——— eots 6. w. pymamanp X —>
OrtBer: Onpenenenvie 1. OyHkiws 0(x) Ha3bpIBaeTCs OeCKOHEUHO Maoi (0.M.) GyHKIHeH pu x—a,
€CITH ee Tpeiesl IPH X—a PaBeH HYIIO.
Onpenenenne 2. Oynkiwst B(X) Ha3pBaeTcst beckoHedHO 00bIIo# (0.0.) QyHKIHEH TpH X—a,
€CIIM ee TpeIesI Ipu X—a paBeH +¥ (—¥).
Teopema 1. Anrebpamdeckast CcyMMa KOHEYHOTO YHciIa 66CKOHEYHO MAITBIX TIPH X—a (QyHKITHH
ecTb QyHKIHs OECKOHEYHO MaJiast IPH X—a.
Teopema 2. [IponsBenenne 6eckOHEUHO MAJIOH MPU X—a QYHKINH Ha OTPaHHYCHHYIO B
HEKOTOPOI OKPECTHOCTH TOUKH a (PYHKIHIO eCTh OECKOHEYHO Maasi QYHKINS PH X—a.
Teopema 3. [Ipon3sBeneHre KOHEYHOTO YHCIIa OECKOHEYHO MAJIBIX MIPH X—a (QYHKIUH ecTh
GbyHKIMS, OSCKOHEYHO Majiast IPU X—a.
Teopema 4 (0 cBsA3u OECKOHEUHO MaJjIoi U OeCKOHEeYHO OonbInol GyHKImi). Ecimn a(x) — 0. M.
pu Xx—a QyHKIws 1 o(X) ! 0 B HEKOTOPO# OKPECTHOCTH TOYKH a, TO GpyHKIus 1/a(X) ects 6. 6.
GYHKIMS TIPU X—a.
Ecnu B(x) — mpu x—a 6. 6. pyHkums, To pyHkiwms 1/ B(X) ecth 6. M. QYHKIHUS PU X—a.
2 CpaBHeHHE O€CKOHEUHO MaJbIX (DYHKIIHH. OIIK-1,
OIIK-7
Tlycts (X.(X ), B(x) 6. ¢pyrxmm ipn X —> (. TIpeANOTOKIM, 9TO CYIIeCTBYeT Ipejes HX OTHOLICHIIS H OH paBeH /.
lim A _ l.
4 B)
Torma ecmu:
1. = 1, To dyHKIIH Q(X) u B(X) Ha3BIBAIOTCS SKBUBAICHTHBIMI 0.M.;
2. I—munucno, /# 0, To pyHKIII (X(X) u B(X) HAa3bIBAIOTCA .M. OMITHAKOBOTO MOPS/IKA;
3. 1=0, 10 hyHKIIL OC(X) Ha3bIBaeTCs .M. 60Iee BBICOKOTO MOPSIIKa, JeM B(x) 3
4. 1=+, T0 QyHKIHL B(X) HasbIBaeTcs .M. Goee BBICOKOTO MOPSIIKA, IeM Q(X).
OrtBert: IMyctb a(x) u B(x) 6.M. GyHKIHHU IIpU X—a. [Ipeanonoxum, 4To CyImecTBYeT Npeaen ux
OTHOILICHUS U OH paBeH L.
Torna ecnu:
1. 1=1, To dpynkimu o(x) 1 B(X) Ha3bIBAIOTCS SIKBUBAJIICHTHBIMU 0.M.;
2. 1— uucno, He paBHoe 0, To pyHKIUH 0(X) U B(X) Ha3bIBAIOTCA 0.M. OJMHAKOBOIO MOPSIKA;
3.1=0, To ¢pyHKuus 0(x) Ha3bIBaeTCA 0.M. OosIee BBICOKOTO MOpsAAKa, 4eM P(X);
4. 1= +6eckoHeuHoCTH, TO PyHKIUS P(X) Ha3bIBaeTcs 6.M. Goliee BHICOKOTO NOPAAKA, 4eM a(X).
3 OCHOBHBIE TEOPEMBI O MpeeIax OIIK-1,
= = = OIIK-7
OtBer: Teopema 1. [Ipenen mocTosHHOM paBeH caMOi MOCTOSHHOM.
Teopema 2. OyHKIMS HE MOXKET UMETh JIBYX Pa3JIMYHbIX PEEIIOB B OHOM TOUKE.
Teopema 3. Eciiu kaxoe ciaraeMoe anreOpanveckoi CyMMbl (yHKIHMH UMeeT Ipees Mpu
X—a, TO ¥ anreOpanyeckas CyMMa UMeeT Tpees IpH X—a, IPUYeM Ipeer aredpandeckoi
CYMMBI paBeH alreOpandeckoil cyMMe MpeielioB.
Teopema 4. Eciin kax1pIii U3 COMHOXKUTENCH MPOU3BEICHHUST KOHEYHOTO dHncIia GyHKIUI
HMeeT TpeleN IPH X—a, TO U IPOU3BEACHHE HMEET Ipeer NIpH X—a, IpUIeM  Hpees
MIPOU3BECHHS PaBEH IIPONU3BEICHUIO IIPEIEIIOB.
Teopema 5. Ecnu pynkuuu f(x) 1 g(X) HMEIOT mpezes Mpu X—a, IpuueM npeaen  g(x) He
PaBeH HYJIO, TO M MX YaCTHOE UMEET Ipesel IpH X—a, IPUYeM Ipeie YacTHOTO paBeH
YaCTHOMY ITPEIEIIOB.
4 Touxu pa3pbiBa QYHKIHH. OIIK-1,
v A
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OrtBeT:

Omnpenenennre 1. ToukH, B KOTOPHIX HApyIIaeTCs YCIOBHE HEMPEPHIBHOCTH, HA3BIBAIOT TOUKAMH
pa3pbiBa QyHKINH.

Ormpenenenue 2. Touka pa3psiBa X0 Ha3bpIBAa€TCSI TOYKOI pa3pbIBa MEPBOTO posa, €CIH
CYIIECTBYIOT KOHCYHBIE OTHOCTOPOHHHE ITPE/IEIIBI B ATON TOUKE.

Omnpenenenne 3. Touka pa3pbIBa IIEPBOTrO Poa Ha3bIBAETCS TOYKON YCTPAHUMOTO pa3phiBa,
€CJI OJHOCTOPOHHHE MPEJIETIbI B 3TOI TOUKE PaBHBL.

Omnpenenenre 4. CkaukoM (yHKIMH B TOYKE pa3pbIBa IEPBOTO poja Ha3bIBACTCS MOIYIb
Pa3HOCTH OTHOCTOPOHHHX MPEJEIIOB B 3TOI TOUKE.

Omnpenenenne 5. Touka X0 Ha3pIBaeTCS TOYKON pa3phIBa BTOPOTO PO/, €CIIU OHA HE SBIISETCS
TOYKOI pa3pbIBa MEPBOTO pojia (€M XOTs OBl OJMH U3 OMHOCTOPOHHHX MPEJETIOB He

CyHIECTBYET UJIM HE KOHCYCH.

UILLIN-/

IIponsBonHas. Ee reomerpuueckuii CMBICI.

OIIK-1,

OtBer:

Omnpenenenue 1. IIpousBoaHoi GyHKINY B JaHHOH TOUKe HAa3bIBAETCA IPEEN OTHOLMICHUS
IpupalieHus QyHKIUY K IPUPAIIeHUI0 apryMeHTa, KoIla IpupalleHle apryMeHTa CTPEeMUTCS
K HyJII0, €CJIU 3TOT MIpeiell CyIeCcTBYeT U KoHeueH. DyHKIus Ha3blBaeTcs AuddepeHnupyeMon
B Touke X0.

ITpousBoxHas GyHKIMU B TOUKE paBHA TAHTEHCY YIIa HAKJIOHA KacaTeIbHOH, IPOBEICHHON K
rpaduky QyHKIMY B JaHHOHU TOUKE.

OIIK-7

OkcTpemyM (QyHKIMH. HeoOX0quMBIH 1 JOCTATOUHBIN MIPU3HAK IKCTPEMyMa.

OIK-1,

OrtBeT:

Onpenenenne 1. Touxa x0I(a,b) Ha3pIBaeTCS TOYKOM JOKATBHOTO MAKCHMyMa (MHHAMYMa)
(YHKIMH, €CIT HalIeTCsl HEKOTOpasi OKPECTHOCTh STOH TOYKH, JUISl BCEX TOYEK KOTOPOH
3HAYCHHE B ATOH TOUKe OyZeT HAUOOIbIINM (HAUMEHBIIIUM)

Touky JT0KaTBHOTO MAKCHMyMa H MUHAMYMa Ha3BIBAIOT TOUKAMH IKCTpEMyMa.

Teopema 1. (HeoOXOmMUMBIIT TPpU3HAK dKCTpeMyMa QyHKIUH). Ecnu Touka X0 sBiseTcst TOUKOn
JIOKaJIBHOTO MakCMMyMa (MHHUMYMa) (GyHKIHH, TO IPOU3BOIHAS B 9TON TOUKE PaBHA HYIIO
WA HE CYIECTBYET.

Teopema 2. (mocTaTouHBII MpU3HaK dKCTpemMyMma). Ecin nepBast npon3BoaHast GyHKIIMH B
Touke X0 paBHa HYJIIO WJIM HE CYIIECTBYET H IIPH IIepexoJie Yepe3 Hee IPOU3BOIHAS MCHSIET
3HaK, TO JaHHAS TOYKA SBISIETCS TOYKON SKCTPEMyMa, IPHYEM €CIU 3HAK MEHSETCS ¢ «+» Ha
«», TO 9TO TOYKa MaKCUMyMa, C «—» Ha «+» — TOUYKa MHHIMYMa.

OIIK-7

BrmyknocTs n

BOTHYTOCTb rpaduka GpyHkuuu. Toukn nepernda

OIIK-1,

OtBer:

Omnpenenenue 1. I'paduk dyHkiuu y = f(X) Ha3bIBaeTCs BBITYKIIBIM WU BBITYKIBIM BBEPX
(BOTHYTBHIM MM BBITYKJIBIM BHU3) Ha HHTepBale (a, b), ecnu kacarenbHas K rpaQuky,
IIPOBEJICHHAs B T0001 TOUKe 3TOTr0 MHTEpBalla, pacloyiokeHa Hal (1ox) rpadukoM QyHKIUH
Teopema 1. Ecnu Bropast npousBoHas JBax sl qupdepeHnupyeMoi (pyHKIIMU Ha HEKOTOPOM
UHTepBaje OTpHLATeIbHa (IIOJ0XKHUTEIbHA), TO IpauK (yHKIMU HA JAHHOM MHTEpBalle
BBIYKJIBIH (BOTHYTBIMN).

Omnpenenenue 2. Touku, B KOTOpoH rpaduk GyHKIIMN MEHSAET HAaIpaBIeHHUE BHITYKIOCTH,
Ha3bIBAIOT TOYKaMHU Teperuda rpaduka GyHKIUU

Teopema 2. (HeoOXoaUMBI IpU3HAK ToukH neperuda). Ecnu Touka x0 siBisieTcst TOUKOH
neperu6a rpaduka qBaxsl quddepeHnupyeMoit GpyHKIMY, TO B 3TOH ToUKe BTOpast
IIPOU3BO/IHASL PABHA HYIIIO.

Teopema 3. (nocTaTouHblii Mpu3HaK To4YkU neperuda). Ecau Bropas mpou3BogHAas IBaXIbI
nuddepenupyemMoil GyHKIHY B HEKOTOPOI TOUKE paBHA HYIIO U IIPU NIEPEXOJie uepes Hee
BTOpas NPOU3BOJHAS MEHSAET 3HAK, TO JaHHAs TOUKA ABJISETCS TOUKOM meperuoda.

OIIK-7

IlepBoOOpa3Hast M HEONIPEACICHHBIIT HHTETpaIl.

OIIK-1,

OtBer:

Omnpenenenue 1. IlepBooOpa3snoit pynkiumei F(x) mis dynkuuu f(x) HasbBaeTcs QyHKIMS,
[IPOU3BO/IHASA KOTOPOM paBHA UCXOAHOU (DYHKIIUH.

(F()' = (x).

Omnpenenenre 2. COBOKYIHOCTb BCEX EPBOOOPA3HBIX JaHHOI HEelpephIBHONH GyHKIUN
HA3BIBAETCA HEONPE/IEICHHBIM HHTEIPATIOM OT 5TOH (yHKIIHH 1 0603HauaeTcs | f(x)dx, rae f(x)
HMEHYeTCs HOIUHTerpaabHol QyHKIMeH, BeipaxeHue f(x)dx — moguHTerpaibHbIM
BBIPAXKEHUEM.

Ecnu F(x) — HexoTopas nepBoobpasuas gauHoi dyrkmm, To [f(x)dx=F(x)+C,

rae C — npou3BosIbHAS IOCTOSIHHAS.

OIIK-7

IIpousBoaHas GyHKIMU 110 HAIIPABIECHHUIO.

OIK-1,

OrtBeT:

Omnpenenenre 1. HanpasnsiomyMu KOCHHYCaMH JaHHOTO HAaNPABICHUST Ha3bIBAIOTCS
KOCHHYCHI YIJIOB, KOTOPbIE IAHHOE HAIIPaBIICHUE 00pa3yeT ¢ ITOJI0KHUTEIbHBIMU
HAaITPaBJICHISIMU OCeil KOOPIUHAT.

Omnpenenenne 2. [Ipemen oTHOIICHNS pUpanieHus (yHKIUN B JaHHOM HAIIPaBJICHUH K
MPUpANICHHIO HAIIPAaBIICHNs, KOTa IPHPAaIIeHHE HAITPABICHUS CTPEMHUTCST K HYJIIO,
Ha3bIBAaeTCs MPOU3BOAHON (DYHKIMH B TAHHOM HAIPaBICHUH (€CIIH 3TOT NPEAEN CYIECTBYET
¥ KOHEYEH)

Teopema 1. [Ipon3BonHas Mo HaNPaBICHHUIO paBHA CyMMeE MPOU3BEACHUI YacTHBIX
MIPOW3BOMHBIX B JaHHOU TOYKE Ha HANPABJIAIOMINE KOCHHYCHI TAHHOTO HAIPABJICHUSL.

OIIK-7

10

I'pamuent.

OIIK-1,

raS st
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v UILLIN-/
OrtBeT: OHpe,I[eIICHI/IC 1. rpaZ[I/IeHTOM d)yHKHI/II/I MHOTUX NNEPEMCHHBIX B TaHHOW TOYKE HA3bIBACTCS

BEKTOP, KOOPANHATHI KOTOPOTO PaBHBI YACTHBIM MPOU3BOIHBIM 110 COOTBETCTBYIOLINM
apryMeHTaM, BEIYHCIICHHBIM B TaHHO TOUKe.

Teopema 1. [IponsBonHast GpyHKIMU B JTaHHOM HalpapieHHH paBHA MPOEKIMHU I'paieHTa Ha
JTaHHOE HaIpaBJICHHE.

CrnenctBue. 'pagneHT QyHKINH B TAaHHOHM TOYKE ITOKA3bIBAeT HAIIPABICHIE HAUCKOPEHIIIEro
BO3pacTaHus QyHKIHH. MOIyIb rpaIneHTa COBIAIAET C MAKCUMAJIBHOM CKOPOCTEIO
BO3pacTaHus (GYHKIMH B JAHHOW TOYKE.

7.1. YpoBHHU OBJIajIeHUS

8. Marepua/ibHO-TeXHHYECKOe H YUeOHO-MeToAnYecKoe odecnevyeHue JUCIUILIHHbI
8.1. IlepeyeHb OCHOBHON U ONOTHUTEIbHON y4eOHOH TUTEpaTyphl

OcHosHas ntumepamypa

1. Kynpssues, JI. 1. Kypc maremarnueckoro ananusa B 3 T. Tom 2 B 2 knurax. Kuaura 1: yueOHuk
s By3oB / JI. JI. KyapsiBues. - 6-e uzn. - Mocksa: FOpaiit, 2026. - 396 ¢ - 978-5-534-02792-1. -
Tekct: snextponnbii / MKO HOpaiit: [caiit]. - URL: https://urait.ru/bcode/598571 (nmara
obpamenus: 21.05.2026). - Pexxum noctyna: mo mommcKe

2. Kynpssres, JI. . Kypc marematndeckoro ananusa B 3 T. Tom 2 B 2 kaurax. Kaura 2: yueOHUK
st By30B / JI. 1. Kyapssues. - 6-¢ uzn. - Mocksa: IOpaiit, 2026. - 323 ¢ - 978-5-534-10723-4. -
Tekct: snextponnbii // WMKO HOpaiit: [caiit]. - URL: https://urait.ru/bcode/598572 (nara
obpamenus: 21.05.2026). - Pexxum nocTyma: mo moarnucke

3. KamkaeBa, JI. C. Maremarnyeckuii aHaiM3: TEOPHUS TMPEeNoB, aU(PEpEeHITHATBHOE
ucuucienue: yueonuk st By3oB / JI. C. Kamkaesa. - 2-e uzn. - Mocksa: FOpaiit, 2026. - 246 c -
978-5-534-04898-8. -  Tekct: oamekrponnwsri //  HWKO  HOpaiit: [caiitr]. - URL:
https://urait.ru/bcode/585832 (nara o6pamenwus: 21.05.2026). - Pexxum qoctymna: mo moamucke

Jlononnumenvnasa numepamypa

1. IMaBmouenko, FO. B. Bricmas maremaTtwka Uisi TYMaHUTApHBIX HalpaBICHUH: Y4eOHUK U
npaktukym s By3oB / HO. B. IlaBmrouenko, H. III. Xaccan, B. . Muxees. - 5-e u3a. - Mocksa:
IOpaiit, 2026. - 219 ¢ - 978-5-534-18373-3. - Tekcr: anexrponnslii / KO Opaiit: [caiit]. - URL:
https://urait.ru/bcode/582674 (nara obpamenus: 21.05.2026). - Pexxum qoctyna: mo moamucke

2. Yepnsk, A. A. Maremarudeckue pacuetsl B cpene Mathcad: yueOHMK st By30B / A. A.
Uepnsik, K. A. Yepnsik. - 3-e uzn. - Mocksa: FOpaiit, 2026. - 163 ¢ - 978-5-534-14675-2. - Tekcr:
anekrpoHHbii // KO HOpait: [caiiT]. - URL: https://urait.ru/bcode/585680 (mara oOparienwus:
21.05.2026). - PesxuMm goctyna: 1o moanucKke

8.2. IIpodeccuonanbHbIe 6a3bl JaHHBIX U pecypchbl « MHTEepHET», K KOTOPBLIM 00ecneduBaeTcsi
A0CTYH 00y4YaIoImmXxcs

Ilpogheccuonanvrvle bazvl OaHHbIX
He ucnonwzytorcs.

Pecypcor « Humepnemy
1. https://rosstat.gov.ru/ - @enepanbHas ciry>k0a rocynapcTBeHHoM ctaTucThku (Poccrar)
2. https://stepik.org - [Inardopma ¢ oHIAH-KypcaMu OT aBTOPOB-TIPAKTHKOB
3. https://cyberleninka.ru/ - Hayunas snekrponHas 6ubmmoreka «KubepJlennnkay

8.3. IlporpamMHoe oGecniedeHre 1 HHPOPMANMOHHO-CIIPABOYHBIE CHCTEMbI, HCIOJIb3yeMble
MPHU OCYIIeCTBJIEHHH 00Pa30BaTeIbHOIO NMpolecca Mo JHCHHUIINHE

1. CnpaBouHo-npaBoBas cuctema «Koncynsrant ILmroc»
2. Cnpasouno-nipaBoBas cucrteMa «’APAHT-Makcumym»

Ilepeuensv npocpammnozo obecneyenus

(0OHOBIEHUE NPOU3BOOUMCSL NO MepPe NOABILEHUSL HOBIX 8ePCULL NPOCPAMMbL)
1. Microsoft Excel;

Tloxrorosneno B cucreme 1C:Yuusepcurer (000001721) Crpanuna 19 u3 20



2. CAD/CAM cucrema ADEM 8.0. st yueOHBIX 3aBEICHUIA;

3. Mathcad 13 CLASSROOM,;

4. Excel Compare;

5. CorelDRAW Graphics Suite 2021 Education License (Windows) (Single User);

Ilepeuenv unpopmayuoHno-cnpagounslx cucmem
(0OHOBIEHUE BLINOIHAEMCSL eHCEHEeOeNbHO)

He ucnonwzyercs.

8.4. CnenmnanbHble NOMeNIeHH, JIA00OPATOPUM B J1a00pPaTOPHOE 000PyI0BaHUE

YueOHble ayTUTOPUH AJIs1 TPOBEICHHUS 3aHATHH KomrmiekTsl yueHnueckoit Meoenu
JIEKITMOHHOTO THITA MynbsTUMEAUHHBII TPOEKTOP

Hocka

OkpaH
Y4eOHbIe ayTUTOPUU AJIS IPOBEACHUS KomrutekTsr yueHmueckoit Mmebenu
MPAaKTUIECKUX 3aHATHN (3aHATHH CEMUHAPCKOTO | MyIbTUMEIUIHBIA TPOSKTOP
THUIIA) Hocka

DKpaH

Komneroteps! ¢ BoixogoM B ceTh «MHTEpHET» 1 DUOC (|
Y4eGHbIe ayTUTOPUU JJISl TPYIIIOBBIX U KomrutekTsr yueHmueckoit Mmebenu
WHAUBUAYAIbHBIX KOHCYJbTAIUM MynpTUMEANITHBIN TPOEKTOP

Hocka

DKpaH

Komnsroteps! ¢ BoixogoM B ceTh «MHTEpHET» 1 DUOC (|

Y4eOHble ayTUTOPUH AJIS TEKYIIEro KOHTpoast 1 |KommiekTsl yueHn4eckoi Medenn

MIPOMEKYTOYHOU aTTeCTallU MynpTUMEANITHBIN TPOEKTOP

Hocka

DKpaH

Komnsroteps! ¢ BoixogoM B ceTh «MHTEpHET» 1 DUOC (|

ITometeHus 111 CaMOCTOATENBHON PaOOThI KomrutekTsr yueHmueckoit Mmebenu

MynpTUMEANITHBIN TPOEKTOP

Jocka

DKpaH

Komnsroteps! ¢ BoixogoM B ceTh «MHTEpHET» 1 DUOC (|

[TomernieHus A XpaHeHUs U IPOGHIAKTHIECKOTO
o0cCITy)KuBaHUS 000PYIOBAHMUS KoMrutekTsl crienmani3upoBaHHOM MeOSTH 11 XPaHESHHUS
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