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PazpaGorumnkm:
HoxTop nenarornyeckux Hayk Makapos C. U.

Pabouas mporpamma TUCHMITIHHBI (MOIYNSI) COCTaBIeHa B COOTBETCTBUU ¢ TpeboBanusmu OI'OC
BO mno wnampaenenuto mnoxarotoBku 38.03.05 busHec-mHpOpMaTHKa, YTBEPKIESHHOTO MPUKA30M
MunoOpuayku ot 29.07.2020 Ne 838, ¢ yderoM TpymoBeIX (YHKIMH MpodhecCHOHATHHBIX

craamaproB: "Cnenmamuct mo uHGOPMAIMOHHBIM CHUCTeMaM', YTBEPXKICH MpUKa3oM MHUHTpyaa
Poccun ot 13.07.2023 Ne 586m.

CornacoBaHue u YTBCPIKACHUC

[Tonpaznenenue
No WIn ) OTBeTCTBEHHOE OUO Busa Hara, mpoTokomn
KOJIJIeTHaJTbHBIH JIUTIO (pu HANTMYUN)
oprax
1 WuctutyT 3aBeayromui Tpommna E. I1. Paccmorpeno [27.05.2026, Ne 7
MEHEIKMEHTa kagenpoii,
PYKOBOIMTEINb
HOfIpa3iesIeHHs,
peaM3yIoIIero
OI1
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1. lesb 1 321241 0CBOCHUS M CUMILVINHBI (MOLYJIS)

Ilenb ocBOEHMS AMCHUIUIMHBI - (JOPMHUPOBAHUE PE3YJIBTATOB OOyuYeHHs, 00eCIeunBaONIINX
JOCTHKEHNE TUITAHUPYEMBIX pe3yJabTaTOB OCBOCHUSI 00pa30BaTeIbHON MPOTrpaMMBI.

3amauu U3y4eHUs JUCIUTUTHHBIL:
- ®opMupoBaHUe y 00y4YarOIUXCSI HABBIKOB OCYIIECTBIATh MOUCK, KPUTHYESCKHI aHaJM3 U CHHTE3
nH(popManuu;
- ®opmupoBaHue y 00y4aromuXcsi HABBIKOB aHAIHM3a KOJTUYECTBEHHBIX TAHHBIX;

- @opmupoBaHHE y OOYYaIOIIUXCS HABBIKOB IPUMEHATh CUCTEMHBIM IOIXON AJIS PELICHUS
ITOCTABJIECHHBIX 3a7ay.

2. [lnanupyemble pe3yJbTaThl 00y4eHHs MO JUCHUILINHE (MOAYJII0), COOTHECEHHbIE C
IJIAHUPYEMBIMHU Pe3yJIbTATAMH 0CBOeHHSs1 00pa30BaTe/IbHOI MPOrpaMMbl

Komnemenyuu, unouxamopwl u pezynomamol 00yyeHus.

YK-1 CnocobeH ocymecTBIsITh NOUCK, KPUTUIECCKUI aHAJIM3 U CHHTE3 MH(OpMAINH, TPUMEHSIThH
CHCTEMHBIN TOAXO JUIS PEIICHHsI TOCTABICHHBIX 3a/1a4

VK-1.1 AHanuzupyeT MOCTaBICHHYIO 3a7ady W OCYLICCTBISET MOUCK MH(OpMAIMH IS ee
penieHus

Bname:

VK-1.1/311 3HaTh ~ METOJOJOTHIO  CTAaTHCTHYECKOTO  aHallM3a  COI[HAIbHO-
HSKOHOMHUYECKUX TIPOIECCOB U SIBICHUI, B TOM YHUCJIE C NMPUMEHEHHEM HEOOXOAMMOU
BBIYHCIUTEIHHON TEXHUKHU M CTaHAPTHBIX KOMITBIOTEPHBIX MTPOTPaMM

Yuemns:

VYK-1.1/¥m1 YMmerp aHaau3upoBaTh M WHTEPIPETUPOBATH CTATUCTUYCCKHUE JAHHBIC O
COIMAJIEHO- SKOHOMHUYECKHX MPOIeCCaX U SABJICHUSIX, BBIABIATh TCHICHIIUH U3MEHEHUS
COIIMAJIbHO- JKOHOMHUYECKHUX TPOIICCCOB M SBJICHUM; JaBaTh IPOTHO3HBIC OICHKU
JUHAMHUKHA OCHOBHBIX JKOHOMHYECKHX M COLHMAILHO- JKOHOMHYECKHX ITOKa3areliei
JEeSITETFHOCTH XO3HUCTBYIOUINX CyOBEKTOB, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX
TEXHUYECKUX CPEJICTB M MAKETOB MPUKIIATHBIX CTATHCTUYCCKHUX TIPOTPaMM

Braoemo:

VK-1.1/HBl Bnagers HaBbIKAMHM aHaIH3a CTAaTUCTUYECKHMX ITOKA3aTelIed AEATENLHOCTH
XO3SUCTBYIOIIMX CYOBEKTOB; HABBIKAMU MPOTHO3UPOBAHHS TUHAMHKH OCHOBHBIX
SKOHOMHUYECKUX W COIIMAIbHO-DKOHOMHUYECKHUX  ToKasareled  JAeITECIbHOCTH
XO3SUCTBYIOIINX CYOBEKTOB

VYK-1.2 [IpumeHsieT MeTobl KPUTHYECKOTO aHalIM3a U CHHTE3a MpH pabore ¢ nHpopMarueit
3nams:
VYK-1.2/3u1 MeTtoasl KpUTHYECKOTO aHajdn3a W OLEHKH COBPEMEHHBIX Hay4HBIX
JOCTUKEHUHN, METO/Ibl TeHEPUPOBAHUS HOBBIX HJI€H NIPU PELICHUH UCCIIE0BATENIbCKUX U
NPAKTUYECKUX 3aJad, B TOM YHCJIE B MEXIUCHUIUIMHAPHBIX O0JACTAX; ITOIXOJBI
POCCHUHCKUX U 3apyOEKHBIX YUEHBIX K Pa3peIIeHnI0 IPOOIeMHBIX CUTyalluii B HayKe
Ymems:
VYK-1.2/¥m1 OcymecTBiarh MTOUCK, KPUTHUECKUN aHaIU3 W CHHTE3 HH(OpMAIIHH,
MPUMEHATh CUCTEMHBIN MOAXO/ JJISl PELIeHUs TOCTABICHHBIX 3a1a4
Braoems:
VYK-1.2/HBl Merogamu KpUTHYECKOTO aHaidu3a MpOOJIEeMHBIX CHUTyalldii B HaykKe;
HaBbIKAMU pELIEHHUs TNPOOJIEMHBIX CHUTyalluii B HayKe; HaBbIKAMHM HCIOJIb30BAHUS
pe3ynbTaToB aHalIMu3a B NMPOo(ecCHOHATBFHON JIeATENIbHOCTH; HaBBIKAMHU HCIOJIb30BAHUS
MOJTyYEHHBIX PE3YJIbTaTOB aHAIM3a JUIsl JOCTUKEHUS TOCTABJICHHBIX 3a]1a4

3. Mecto nucuuniinHbl B cTpykrype OII
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JuctuurumHa (MoAylnb) «Beicias MareMaTukay OTHOCUTCS K 00s3aTeIbHON YacTh 00pa30BaTEIbHOM
MporpaMMbl U U3ydaercs B ceMmectpe(ax): 1, 2.

B npomecce wu3yyeHMs JAMCHUUIUIMHBI CTYAEHT TOTOBUTCS K pEIIEHUI0 THUIOB 3ajad
npodeccuonansHO  nearenbHOCTH, mnpexycMoTrpeHHbix @OI'OC BO u  obOpaszoBarenbHON
MPOTPaMMOM.

KOMHeTeHlI](Iﬂ l'[pezuneCTBymume AUCHHUIIINHBI | Hocneuyloume AUCHUIIIMHBI

VYK-1 - CnocoGeH ocyIIecTBIATh MONCK, KpUTHYECKUI aHATN3 W CHHTE3 HH(OPMAINH, IPUMEHATh
CHCTEMHBIH OAXO0[ /IS PEIICHUS TOCTaBICHHbIX 3a1a4

VK-1.1 Anamusupyer WnudopMannoHHO-KOMMYHHUKaIIHOHH
MIOCTaBJICHHYIO 3a/1auy U bI€ TEXHOJIOTUU B

OCYILIECTBIISIET IIOUCK npodeccHoHaTBbHOH NeITeNbHOCTH,
nH(pOpPMAITUU TS €€ PEIICHUS Hctopust Poccun, Maremaruueckue

MeTObl B 5KOHOMUKE, HellpoceTeBble
TEXHOJIOTHH B COLMAIBHBIX MEIHA,
OcHOBHI y4eTa 1 (pUHAHCOBOI
otueTHOCTH, OCHOBBI (PUHAHCOBOTO U
9KOHOMHYECKOTO aHAJIN3a,
IToaroroBka k mporenype 3amuTsl |
3aIUTA BBITYCKHOU
KBaJIM(DUKAIIMOHHON PaboTHI,
[Ipon3BoncTBEHHAS MPAKTHKA!
TEXHOJIOTHYECKas
(TIPOEKTHO-TEXHOJIOTHUECKAST)
MpaKTHKa, TeXHOIOTUH TUPPOBOI
9KOHOMHKH, Y 4eOHas MpaKTHKA:
03HAKOMUTEIIbHAS IPAKTHKA,
Y4ebHas MpaKTHKa:
TEXHOJIOTHYECKas
(TIPOEKTHO-TEXHOJIOTHUECKAST)
npakTuka, ®unocodus, PuHaHCOBaAs
1 HaJIOroBas cucteMa PO,

DKOHOMETPHKA
VK-1.2 IIpumeHsieT METOAbI WnudopmannoHHO-KOMMYHHKaIIMOHH
KPUTHUYECKOTO aHaIHu3a U’ b€ TEXHOJIOTUH B
CHHTe3a IpH padote ¢ npodeccHOHaTBHO NeITeNbHOCTH,
uHpopMaruei Hctopust Poccun, Maremaruueckue

MeTO/bl B 5KOHOMUKE, HellpoceTeBble
TEXHOJIOTHH B COLMAIBHBIX MEIHA,
OcHOBHI yueTa 1 (pUHAHCOBOI
otueTHOCTH, OCHOBBI (PUHAHCOBOTO U
9KOHOMHYECKOTO aHAJIN3a,
IToaroroBka k mporenype 3amuTsl |
3aILUTA BBITYCKHOU
KBaJIM(DUKAIIMOHHON PaboTHI,
[Ipon3BonCcTBeHHAS TIPAKTHKA:
TEXHOJIOTHYECKas
(TIPOEKTHO-TEXHOJIOTHUECKAST)
MpaKTHKa, TeXHOIOTUH TUPPOBOI
OKOHOMUKH, Y 4eOHas MPaKTHKA:
03HAKOMUTEIIbHAS IPAKTHKA,
Y4ebHas MpaKTHKa:
TEXHOJIOTHYECKas
(TIPOEKTHO-TEXHOJIOTHUECKAST)
npakTuka, ®unocodus, PuHaHCOBaAs
1 HaJIOroBas cucteMa PO,
DKOHOMETpHKA, DKOHOMHKA
HH(POPMAITUOHHBIX CUCTEM
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4. O0beM TUCHMILIUHBI (MOYJIs1) U BUABI Y4eOHO# padoThI
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5. Conepskanue TUCHMILIAHBI (MOLYJIs1)
5.1. Pa3agennl, TeMbl AUCHHUILINHLI M BUJABLI 3aHATHI
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Pazjen 1. JIuneitnas ajaredpa 62,85 18 18 26,85
Tewma 1.1. JIuneiHoe BEKTOpHOE 6,85 2 2 2,85
MPOCTPAHCTBO
Tema 1.2. Marpuribt 7 2 2 3
Tema 1.3. Onpenenurenu 7 2 2 3
Tema 1.4. CoOcTBEHHBIC BEKTOPHI 7 2 2 3
U COOCTBEHHBIEC 3HAYCHUST MATPHII
Tema 1.5. Cuctembl TMHEMHBIX 7 2 2 3
YpaBHEHUI
Tewma 1.6. Permenue cucteMsl ¢ 7 2 2 3
nomoinbto hopmyn Kpamepa.
Pemenue cucteMbl ¢ MOMOIIBIO
oOparHo#t marpulsl Pemenue
CHCTEMBI C TIOMOIIBI0 00paTHON
MaTpPHIIbI
Tema 1.7. Metop 'aycca 7 2 2 3
Tema 1.8. Haxoxaenue 7 2 2 3
HEOTPHULIATENIbHBIX 0a3UCHBIX
pEIIeHUN CUCTEMBI
Tema 1.9. OnHOpOAHBIE CUCTEMBI 7 2 2 3
JINHEWHBIX YpaBHEHUHN
Paznen 2. Ananaurudeckasi 63 18 18 27
reoMeTrpusi
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Tema 2.1. JlexapToBa 7 2 2 3
MPSIMOYTOJIbHAS CHCTEMA

KOOpPJMHAT

Tema 2.2. YpaBHEeHHE NPAMO 7 2 2 3
Tema 2.3. Dmnunc. OKpyKHOCTb 7 2 2 3
Tema 2.4. 'unep6ona. [Tapadona 7 2 2 3
Tema 2.5. IIpeoOpa3oBanue 7 2 2 3
CHCTEMBI KOOPIUHAT

Tewma 2.6. YpaBHEHHE IJIOCKOCTHU B 7 2 2 3
MIPOCTPAHCTBE

Tema 2.7. YpaBHeHHe NPsAMOil B 7 2 2 3
MPOCTPAHCTBE

Tema 2.8. EBKIInoBo 7 2 2 3
MIPOCTPAHCTBO. BhImyKiibIe

MHOX€ECTBa

Tema 2.9. [Ipeacrasienue 7 2 2 3
BBIITYKJIOTO MHOTOTpaHHUKA

Pa3nen 3. BBenenne B 21,7 6 6 9,7
MaTeMATHYeCKH aHAJIN3.

Teopus npenenos

Tema 3.1. [Ipenen ¢pyHkuun 6,7 2 2 2,7
Tema 3.2. 3ameuarenbHbIe 7 2 2 3
npezensl. PackpbiTre

HeoIlpeIeIeHHOCTe!

Tewma 3.3. HenpepbIBHOCTH 8 2 2 4
byHKITIH

Paznea 4. Indppepenumnanbroe 32 8 8 16
HCUYMCJICHUEe

Tewma 4.1. IIpousBoanas 8 2 2 4
Tema 4.2. uddepenmman 8 2 2 4
Tewma 4.3. [TpunoxeHust 8 2 2 4
MIPOU3BOTHOM

Tema 4.4. UccrnenoBanue GpyHKINH 8 2 2 4
Paznen 5. UaTerpajbHoe 32 8 8 16
HCYHCJIEHUe

Tema 5.1. ITepBooOpasHas. 8 2 2 4
Heomnpenenenusiii uHTETpan

Tema 5.2. Metonbl 8 2 2 4
UHTETPUPOBAHUS

Tewma 5.3. OnpeneeHABIN 8 2 2 4
UHTETpal

Tewma 5.4. lTpunoxeHust 8 2 2 4
OTIpeJIeJIEHHOTO HHTerpaa.

HecoOcTBeHHbIE HHTETpAJIbI

Paznen 6. Inddepenunannbubie 18 4 4 10
YPaBHEeHUs

Tema 6.1. JIuneiinbie 9 2 2 5
muddepeHIanbHbIe ypaBHEHHS

MEepPBOTO MOpsiIKa

Tema 6.2. JIuneiinbie 9 2 2 5
muddepeHIanbabie YpaBHEHUS

BTOPOTO MOPsIIKA

Pazpnen 7. Psaabl 18 4 4 10
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Tema 7.1. YucnoBble psiabl 9 2 2 5
Tema 7.2. CreneHHbI€ pSAABI 9 2 2 5
Paznen 8. @®ynknum MHOTHMX 22 6 6 10
nepeMeHHbIX

Tema 8.1. IlonsaTne pyHKIUH 8 2 2 4
MHOTHX IEPEMEHHBIX

Tema 8.2. luddepennmnansuoe 8 2 2 4
HCUHUCIIeHNE PYHKIIUU MHOTHUX

MePEMEHHBIX

Tema 8.3. DkcTpeMyMmbl QYHKITHI 6 2 2 2
MHOTHUX NEpEMEHHBIX

5.2. KoHTpo/IbHbIE MEPONIPUSATHS N0 TUCUHUILINHE

Bua xouTpons ®dopma KoHTpOJIs1/O1IeHOYHOE CPEACTBO
Texymuii KOHTPOJIb TectupoBaHue
[IpomexyTounas 3auer
arTecTanus OK3aMeH
Buja xkoHTpoJs/ ucnosib3yemble
Ne HanMeHoBanKe pasaena OLICHOYHbIEC MATEPHAJIbI
n/n . Ipome:xyT.
Texymmi
arrecranus
1 |JIuneiinas anreOpa TectupoBanue 3auer
DK3aMeH
2 |AHanmuTH4YecKasi FeOMeTpuUs TectupoBanue 3auer
OK3aMeH
3 |BBeaenue B MaTeMaTuueckuil ananusz. Teopus TectupoBanue 3auer
MPEAEIOB DK3aMeH
4 |duddepennmanpHoe ucHUCIeHNE TectupoBanue 3auer
OK3aMeH
5 |MHTerpanbHOE UCUHUCICHHE TectupoBanue 3auer
DK3aMeH
6 |duddepennmanpaple ypaBHEHUS TectupoBanue 3auer
OK3aMeH
7 |Pagsbr TectupoBanue 3auer
DK3aMeH
8 |DyHKIMK MHOTHX MEPEeMEHHBIX TectupoBanue 3auer
OK3aMeH
6. OneHoyHbIe MaTepUAaJIbl TEKYLEr0 KOHTPOJIA
1. Jluneiinas aneebpa Tecmuposanue
No Conepxanue Bompoca Kommeren
/m [IpaBwbHEIH OTBET (KJIFOY OTBETA) uus
1 OOparHast MaTpuIia, MOJyYeHHasl P KPUTHISCKOM aHaIn3e HH(POPMAIIMH, CYIIeCTBYeT U eAnHCcTBeHHa Torna |YK-1

¥ TOJIBKO TOT/IA, KOTJIa MCXOHAsl MATPHUIIA SBIISETCS:
a) BBIPOJKICHHOM
0) HEBBIPOXKICHHON
B) KBaJpaTHON
T') MaTpULEH-CTPOKOI
OrtBert: 0) HEBBIPOXKICHHON
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Panrom cucteMbl BEKTOPOB, HCHOJ’ILSyCMOﬁ JUTA aHaJIM3a KOJIMYCCTBEHHBIX TaHHBIX, HA3BIBAIOT
a) MaKCHMAaJIbHOE YHCIIO JIMHEHHO 3aBUCHMBIX BEKTOPOB

6) MaKCHUMAaJIbHOE YHCJIO JIHHEHHO HE3aBUCUMBIX BEKTOPOB

B) MAaKCUMaJIbHOC YHCJIO BEKTOPOB CUCTEMBI

F) MHHHMAJIEHOE YHCITIO JTHHEHHO HE3aBUCHMBIX BEKTOPOB

OrtBert: 0) MaKCUMalbHOE YUCIIO IMHEHHO He3aBUCHMBIX BEKTOPOB

VK-1

OrmopHOe penreHne CUCTEMbI JINHEHHbBIX YPaBHEHHH, OJTyYSHHBIX B J€CKPUIITHBHOM CTATHCTHKE 3TO:
a) HEOTPHULIATEILHOE PELICHUE

0) HeoTpHLATENbHOE 0a3UCHOE PELICHUE

B) 6a3uCHOE pelieHune

T) 11000€ pelIeHHe CUCTEMBI

OtBer: 0) HeoTpHLATENbHOE 0A3UCHOE pelleHne

VK-1

CucreMa JMHEHHBIX HEONHOPOIHBIX YPaBHEHHUH, TOTyYeHHBIX B IECKPUIITHBHON CTATHCTHUKE ONHCHIBAIOIIAS
QITOPUTM IPHHATHUS PEIICHNI COBMECTHA TOTa M TOJIBKO TOTa, KOTa!

a) paHT MaTPHIBI CHCTEMBI PABEH YHCITy HEU3BECTHBIX

0) paHT MaTPHIIBI CHCTEMBI OOJBIIE PaHTa PACIIMPEHHON MATPHIIBI 3TON CHCTEMBI

B) PaHT MaTPHIIBI CHCTEMBI MEHBIIIE PaHTa PACIIMPEHHOH MaTPHIIBI STOH CHCTEMBI

T) paHT MaTPHIBI CHCTEMBI PaBEH PaHTy PACIIMPEHHON MaTPHUIBI 3TOMH CHCTEMBI

OrtBert: T') paHT MaTPHIbI CUCTEMBI PAaBEH PAHTy PACHIUPEHHON MaTPHUILIBI 3TOH CUCTEMBI

VK-1

Anrebpanyeckoe TOMOJTHEHHE K YJIEMEHTY MaTpPHIIBL, TOTyYeHHOI pH coope, 1 00001IIeHIs HHPOPMAITHH,
paBHO

a) OIPEIEIHUTENIO, TOTYYSCHHOMY U3 JaHHOW MaTPHIIBI ITPU BEMYEPKUBAHUH CTPOKH M CTOJIONA JTAHHOTO
JNIeMEeHTa

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

B) BEJIMYMHE JOIIOJHATEIEHOTO MUHOpA K TAHHOMY 3JIEMEHTY MaTpPHUIIBI

T') IPOM3BEICHUIO JTAHHOTO JIEMEHTA Ha €r0 IONOJHHUTEIBHBII MHHOD

OrtBert: 6) npoussesieHuIo (-1) B cTeneHH CyMMbI HOMEPOB CTPOKH U CTOJI0IA JAHHOTO /IeMEHTa Ha

VK-1

Ormepanus yMHOXKEHHS MaTpHIl A 1 B, omydeHHBIX TS aHaH3a KOJTHMYECTBEHHBIX JAHHBIX JIOITyCTHMA
a) KOrja YMCII0 CTPOK MaTPHIBI A paBHO YHCITy CTPOK Marpuisl B

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

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

T') TOJBKO KOTIa MATPHIIGI HMEIOT OIMHAKOBYIO Pa3MEPHOCTD

OrtBert: 0) KOr/a 4UCI0 CTOIOI0B MaTPHULEl A pPaBHO YUCIY CTPOK MaTpHIs B

VK-1

OmpeenuTeNs MaTpUIIbL, TIO3BOJIIONIEH Colep)KaTeNIbHO HHTEPIIPETHPOBATE ITOTYYCHHBIE PE3YIbTaThI, IPH
TPaHCIOHWPOBAHUHI

a) MEHsIeT 3HaK

0) He U3MEHSET 3HAYCHUE

B) MCHSICT 3HAUCHHUE

T) He MEHSET 3HaK

OtBer: 0) He U3MEHsIET 3HAUeHUE

VK-1

Ecnu npu pemennn cucTeMbl IMHEHHBIX YpaBHEHHH, O3BOJISIONIEH COIepKaTeNbHO HHTEPIPETHPOBATD
TIOJTyYeHHBIE pe3ysbTaThl, MeTofoM ["aycca mosiButTcs ypasaenue Buga 0x1+0x2+...+0xn=0, To:

a) CHCTeMa HeCOBMECTHA

0) 5TO ypaBHEHHE MOXXHO OTOPOCHTD M IPOIOIDKHUTH PEIICHUE CHCTEMBI

B) Ha4aTh 3aHOBO PEILICHUE CHCTEMBI

T') YMHOXXUTB 3TO YpaBHEHHUE Ha -1

VK-1

OrtBert: 0) 3TO ypaBHEHUE MOXXHO OTOPOCUTH U IPOJOIKUTH PEIICHUE CUCTEMbI

‘YcTaHOBUTE COOTBETCTBHE MEXAY OIPEACIICHUEM CUCTEMBI U €€ OITMCaHUEM

1)-coBMecTHasg™ a)-eClIi-0Ha UMeeT TOJIBKO
OJIHO ‘peIlleHHe; ;X
2)-ompeenecHHAs 0)-ecnu-Bce cBOOOHbIE
WIEHB! PABHBI HYJIIO;C
3)-0HOpOAHAA B)€CIJIH -OHA ‘UMeeT XOTI-ObI-
OJIHO ‘peleHne;
4)-HeoTHOPOAHAS T)-eCITH He ‘BCe ‘CBOOOTHEIe
“WISHB! PABHEI"HYJIIO;1

VK-1

Orser: 1)—B)
2)—a)
3)—0)
4)—r)

10

‘YcTaHOBUTE COOTBETCTBHE MEXAY ONPEACICHUEM MAaTPHULIbI U €€ pasMEpOM

1)-KkBajipaTHasX a)mxlo
2)-MaTpHIIA ‘- CTPOKaZ 0) mxno

D\ irramrn rAT T TET TEA AT Y AT wreary
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3 ) TIPAMOYTOJIbHAA g B) “1Xn<
4)-MaTpHIIa— CTOJOEI ' I') nxnd
OrtBert: 1)—r)
2)—B)
3)—0)
4)—a)
11 PaccraBbre B BepHOI IIOCIEA0BATENILHOCTH 3TAlbl HAXOKICHUS 0OpAaTHOM MaTpULIbL: VK-1
a) TPaHCIIOHUPOBAHUE MATPHULIBL;
0) mpoBepka MaTpPUIIbl Ha BBIPOXKIECHHOCTS;
B) JIEJICHHE IEMEHTOB MATPUIIbl HA BETHYHHY ONPEICTHTEIS;
T) COCTaBJICHUE MATPUIIBI U3 anreOpandecKux JOMOIHEHUH.
OrtBer: 0, T, a, B.
12 PaccraBbTe B BepHOI MOCIEA0BATENLHOCTH JTAIbI IpeoOpa3zoBanus JXKopaaHa: YK-1
a) 3all0JIHEHHE KIIIOUEBOTO CTOJIOLA HYIISIMU;
0) mepecyeT OCTaBIIMXCS HJIEMEHTOB [0 PABHITY IPSMOYTOJIbHUKA,
B) BBIOOP KIIFOYEBOI'O 3/1€MEHTA;
T) JleJIeHue KII0UeBOH CTPOKU Ha KIIFOYEBOHU JIEMEHT.
OrtBer: B, T, a, 0.
13 UYeMy paBHO 3HaYeHHE [TIABHOTO ompenenuTens A? YK-1
X1 — X, =4,
x{ +x, = 8.
OtBer: |2
14 YeMy paBHa CyMMa 3JIEMEHTOB TepBoro cronona Matpuiibl C=2A-3B nonyuennoii ipu coope, u 0600mennn |YK-1
HHpOPMAIUH
OtBer: |6
15 UemMy paBHO CKaJSIpHOE MTPOU3BEACHNE BEKTOPOB, HCITONB3yEMBIX TIPH KPUTHIECKOM aHAIIN3E YK-1
nHpopManuu?
a(—1; =2 u b(2:4
’ ’
OtBer: | -10
16 YeMmy paBeH ONpeeIuTeNlb MaTPHUIII, TIOyYSHHOU TP cOope, n 00001eHnn nHdpopManuu? YK-1
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OtBer: -1
17 JlaHbl MaTpuUIIbl, IOTy4YeHHbIE IpH cOope U 00001meHn: nHbopMauy. YeMy paBHa cyMMa 3JIEMEHTOB YK-1
marpuubsl AxB
1 2 . 1 1 2/
OrtBer: |O
2. Ananumuueckast ceomenmpus Tecmupoeaz—tue
No Conepxanue Bompoca Kommeren
/m | [IpaBwbHEIH OTBET (KJIFOY OTBETA) uus
1 T'eomeTprdeckoe MeCTO TOUEK IUNIOCKOCTH HHTEPIPETAIINH IBYXMEPHBIX JaHHBIX, CyMMa PacCTOSHHI OT YK-1
KOTOPBIX JI0 IBYX JaHHBIX ToueK F1 n F2, HazpiBaeMbIX QoKycamu, ecTh BEIHYNHA IIOCTOSTHHAS, HAa3bIBACTCS
a) OKPYKHOCTBIO
0) amuIcom
B) THIIEpOOIIONH
r) mapabooi
OtgerT: 0) amIuncom
2 YcTaHOBUTE COOTBETCTBHE MEXKY THUIIOM MPSIMOU U €€ ypaBHEHHEM YK-1
1)-obrmee ypaBHeHue ipsMoiid | a)y—yl ="k (x—x1)&
2)'ypaBHEHHE TIPAMOIi-c 6)-Ax+By+C=-0x
YTITOBBIM KOS HHIHEHTOMT
3)'ypaBHEHHe TIPSIMOIA," y-n x—x
npoxo‘)ls.{men-qe}.)& ‘JTaHHYHO* -1 - X —Xx
TOYKY 'B'AaHHOM B) o]
HalIpaBJICHHHK
4)-ypaBHEHHE TIPSIMOIA, * r)y==kx+bo
npoxo;mmeﬁ “qepes3-aBe-
JIaHHBIE TOYKH
OrtBert: 1)—0)
2)—r)
3)—a)
4)—B)
3 [IpsimMble, reOMETPUYECKN ONMICHIBAIONIAS CTATUCTHYECKNE JaHHBIE 2X+y-1=0 u 2x+3y+2=0 YK-1
a) TapaIenbHbI
0) mepeceKaroTcs, HO He TepIeHANKYIISPHbL
B) MEPIEHIUKYISAPHBI
T') COBIA/IAIOT
OrtBert: 0) mepecexaroTcs, HO He EePIeHUKYIIPHbI
4 UeMy paBeH yroi MexX.Iy MpsIMBIMH, ITOJYYEHHBIX ITPHU TOCTPOCHUH TIPOTHO3a B Tpagycax? YK-1
X-y+5=0 m 3x+2y-9=0
OrgerT: |45
3. Bseoenue 6 mamemamuueckuii ananus. Teopus npeoenog Tecmuposarue
No Coneprxanue Bonpoca Komreren
n/n | ITpaBuibHBINA OTBET (KJIFOY OTBETA) s
1 ITycTs 0(x) - GeckoHEUHO Maiasi IpU X— a (yHKIIMSA, UCIIONb3yeMasi B MaTeMaTHUeCKON U IeCKPUIITUBHOM YK-1
crarucruke. Torna 1/a(x) ects:
a) OeCKOHEYHO OoJbIIas IPU X— a
6) GeckOHE4HO Maias Ipu X— a
B) (yHKLUS, IpeeN KOTOPO IpU X— a He CyLIeCTBYeT
T) GyHKIMSA, Ipesies KOTOPOU PU X— a KOHEUEH
OrtBer: a) OeCKOHEYHO OOJIbIIast MPU X— a
2 IIycts a(x), B(x) ©.M. Gynkuu npu x— a. [Ipennonoxum, 4To cyuiecTByeT Npeel X OTHOIICHUS U OH YK-1
paBeH |. YcTaHOBUTE COOTBETCTBUE MEX/y 3Ha4eHHEM | U cpaBHEHUEM 0.M.
NV a) bynkuan o(x) u P(x)
HA3BIBAIOTCSA .M.
0 NOpsijIKa
Nnl=1 6) hvirkmas ol x)

Tloxnrorosneno B cucteme 1C:Yuusepcurer (000001035)
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291-1 o) dywiau a(x)
HassIBacIcs O.M. Goee
BBICOKOT'O IIOPS/IKa, YeM
BCx)
3)1=0 B) bynxuun o(x) 1 B(x)
Ha3bIBAIOTCH
9KBHBAJIEHTHBIMH 0. M.
4) I — uucio, 1#0,1 1) bysxus B(x)
HasbBacTes 6.M. Gomee
BBICOKOI'O TOPA/IKA, YeM
ax)
OrtBert: 1)—r)
2)—B)
3)—0)
4)—a)
3 Touka a ABIETCS TOUKOH pa3psiBa HepBoro pona ¢yHkuuu f(x) , ecnu: YK-1
a) OZIHOCTOPOHHUE TIpeeNbl (GyHKIUU B 3TOM TOUKE KOHEUHbI U PABHBI 3HAYEHUIO (DYHKIIUU
0) OTHOCTOPOHHHME IIpe/ielibl (PYHKIIUU B 3TOH TOUKEe KOHEUHbI, HO HE PaBHBI 3HAUCHUIO (DYHKIIUU
B) OIHOCTOPOHHUE Mpeenbl (GYHKIUH B 3TOH TOUKE OECKOHEUHBI
T) X0Ts OBl OMH U3 OXHOCTOPOHHUX Ipe/ieNIoB (PYyHKIMYU B 3TOH Touke OeCKOHEUeH
Ortsert: 6) OTHOCTOPOHHHE TIpeNeNbl (PYHKIUH B 3TOH TOUKE KOHEUHBI, HO HE PaBHBI 3HAUYCHHIO
dyHKIHH
4 4. Touka a sIBJISIETCS TOUKOHM pa3pbiBa BTOporo poaa ¢pyukiuu f(x), ecnu: YK-1
a) OJHOCTOPOHHME TIPe/ieNbl (DYHKIUH B 3TOI TOUKE KOHEUHBI M PaBHBI 3HAYCHUIO (PyHKIIIH
6) omHOCTOPOHHUE Ipe/eNbl PYHKIHN B 3TOH TOUKE KOHETHBI, HO HE PaBHBI 3HAUSHHIO QYHKITHI
B) OZHOCTOPOHHHE Ipe/ens! QYHKIMU B 3TOH TOUKe KOHEUHBI, HO HE PaBHBI APYT APYTY
T) XOTs OBl OIMH U3 OJHOCTOPOHHHX IIPEJIeT0OB (PyHKIUH B 3TOH TOUKE HE CYIIECTBYET MK OeCKOHEUeH
OrtBert: I') X0OTs ObI OJIMH U3 OJHOCTOPOHHUX IpeenoB (YHKIUH B 3TOH TOUKE HE CYIECTBYET WU
6eCKOHEUEH
5 Touka a ABJIAETCSA TOUKOH YCTpaHHMOro pa3peiBa pyHkuuH f(x), ecau: YK-1
a) OZIHOCTOPOHHUE TIpeenbl (GyHKIUU B 3TON TOUKE KOHEUHBI U PaBHBI 3HAYEHUIO (PYHKIIUU
0) 0OIHOCTOPOHHME Mpeesbl (PyHKIUHN B 3TOW TOYKE KOHEYHBI U paBHBI MEXY cOOO0M, HO HE PaBHbI 3HAYCHUIO
dyHKIIH
B) OJJHOCTOPOHHUE Hpe/enbl (yHKIUY B 9TOH TOUKE KOHEUHBI, HO HE PaBHBI MEXy cOO0H
T) X0Ts OBl OJHH U3 OXHOCTOPOHHUX Ipe/ieNIoB (PYyHKIIMYU B 3TOH TouKke OeCKOHEUeH
Ortsert: 6) OTHOCTOPOHHHE TIpeIeNbl (PYHKIUH B 3TOH TOUKEe KOHEUHBI i PaBHBI MeXTy co00if, HO HE
PaBHBI 3HAYCHUIO (PyHKIINH
4. Iupppepenyuanvroe ucuucnenue Tecmuposanue
No Coneprxanue Bonpoca Komreren
/i | ITpaBuibHBINA OTBET (KJIFOY OTBETA) Hs
1 Ecnmu muddepennupyemas GpyHKIUs, ONUCHIBAIOLIAS CTATUCTHYECKHE JaHHbIE, YObIBAET HA HEKOTOPOM YK-1
HHTepBaje, TO B KaXKA0H TOUKe 9TOr0 UHTepBaja:
a) IPOM3BO/IHAS PaBHA HYIIIO
0) Npon3BO/IHAS HETIONIOXKUTEIbHA
B) IPOU3BOJHAS HE CYIIECTBYET
T) IPOM3BOJHAS HEOTPUIIaTEIbHA
Ortsert: 6) IMPOM3BOAHAS HETONIOXKHUTENbHA
2 Jst Toro utoOb! ABax sl AU depeHnupyemas pyHkuus f(x) uMena B CTalMOHAPHOM TOUKE MAKCUMYM, YK-1
HE0OXOIMMO U JOCTaTOYHO YTOObI
a) Matpuua ['ecce B 9T0l TouKe ObLIa OTPULATENILHO OIpEIEIICHA;
0) marpuna ['ecce B 3T0ii TOuke ObLIA MONOKUTEIBHO ONPEJIENeHa;
B) Marpuua ['ecce OblIa paBHA HYIIIO;
r) Matpuna I'ecce He cymecTBoBana.
Ortsert: a) Marpuna ['ecce B 3Tl ToUKe ObITa OTPULATENHHO ONPEIENICHa;
3 I'paduk ¢ynkImu, onuckIBaOIell CTaTUCTUYECKKE JaHHbIE, Ha3bIBAeTCS BHITYKJIBIM Ha HHTepBaie (a, b) ecnu [YK-1
KacaTesbHas K rpaduky, IpoBeIeHHas B TI000H Touke UHTepBaa:
a) pacronoxeHa Haj rpadukoM (HyHKIUU
0) pacronoxeHa oA rpaukoM GyHKIHN
B) mapasensHa ocu OX
r) mepneHauKymspHa ocu OX
OrtBer: |a) pacrosyiokeHa HaJl rpakoM QyHKIIUU
4 YrinoBo# k03(pHUIUEHT KacaTeNbHOH K KPUBOMH, UCIIOIb3yeMOH B JECKPUNTUBHON CTAaTHCTHKE B TOouke paseH: [YK-1
a) 3HAYCHHUIO apryMEHTa X
0) 3HaueHUIO QyHKIUUS (X()
uO !
B) 3HAaUYCHHUIO IIPON3BOAHOM f (X))
r) 3HayeHUIo quddepennmana dy
OrtBert: |B)

Tloxnrorosneno B cucteme 1C:Yuusepcurer (000001035)
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5 YcTaHOBUTE COOTBETCTBHE MEXK/ITY CBOWCTBOM (DYHKIIMH M €T0 OINpeAeIeHHEM YK-1
1) f{(x) Ha3bIBaeTCs a) x1>x2 = flx1) <flx2)
MOHOTOHHO Bo3pacm}0meﬁ
2) flx) Ha3pIBaeTCS 6) xe A Sx) <M
orpaHHYeHHOH CHU3Y Ha
MHOXecTBe 4
3) f{x) Ha3BIBaeTCS B)x1>x2 = flx1) > flx2)
MOHOTOHHO yOBIBatoIIeit
4) fix) Ha3BIBaeTCst r ed fx>M
orpaHMYeHHOI cBepXy Ha
MHOXecTBe 4
Orser: 1)—B)
2)—T1)
3)—a)
4)—0)
6 YcTaHOBUTE COOTBETCTBHE MEKY THUIIOM TOYKH H €€ OIpeIeIIEHUEM VK-1
1) Touka sKCTpeMyMa a) B 3TOW TOYKe rpaduk MEHSET HAMPABJICHUE BBITYKIOCTH
2) Touka neperuoda 0) B 9TOM TOYKE MPOU3BOAHAs paBHA () MIIK HE CYIIECTBYET
3) TOouKa KpUTHYECKAs B) B 9TO# TOYKE PACIOJIOKEH JIOKAIBHBIA MAKCHMYM MM MHHAMYM
4) TouKa cTalMOHApHAS T') B 3TOW TOYKE MPOU3BOIAHAS PaBHA HYITIO
OrtBert: 1)—B)
2)—a)
3)—0)
4)-1)
7 PaccraBbTe B BepHOI MOCIEI0BATENPHOCTH JTAIbI HAX0XKJECHHUS 3KCTPEMyMa (yHKIIUU: YK-1
a) KPUTUYECKUE TOUKU HAHOCATCS Ha OCh;
0) HaXoqUTCs MPOU3BOIHAS (PYHKIINY;
B); ONpPEIENSIOTCS 3HAKH IPOU3BOTHOM B MHTEPBaax;
T') ONPEAEISIIOTCS. KPUTUYECKUE TOUKH;
) yCTAQHABJIMBAETCS TUI DKCTPEMYyMa.
OrtBer: 0, T, a, B, II.
8 PaccraBbTe B BepHOM MOCIEA0BATENPHOCTH JTAIbI HAX0XKCHHUS ToUeK neperuda rpaduxa GyHKIHUHU: YK-1
a) CTallMOHAPHBIE TOYKH HAHOCSATCS Ha OCh;
0) HaXoaUTCs NPOU3BOIHAS (DYHKIIUU BTOPOTO MOPSIIKA;
B); ONpPEIENSIOTCS 3HAKH POU3BOHOIM BTOPOTO MOPsAKA B MHTEpBaiaX;
T') ONPEAEISIFOTCS CTAllMOHAPHBIE TOUYKH;
) yCTaHaBJIUBAETCS HAJIMUKE ToueK neperuda rpaduxa QyHKIMN.
OrtBer: 0, T, a, B, 1.
9 Haiinute abcuuccy Touku neperuda rpapuka GyHKIMH, TAIOIIEH TPOrHO3HbIE OLIEHKN TUHAMUKH YK-1
9KOHOMHMYECKHUX MOKa3aTese
OrtBeT: |3
10 Haiinute abcuuccy TOYKH JTOKAIBHOTO MUHUMYMa (DYHKIMH, JAIOLIEeH TPOrHO3HbIE OLIEHKH JUHAMHUKH YK-1
9KOHOMHYECKHX IoKa3aTeaeld (OTBET AaTh AECATHYHOHN JPOOBIO).
]
I
] ] |
P —
P
n | | n
OtBeT: |0,25
11 UeMy paBHO 3Ha4E€HHE YACTHOH NPOU3BOJHOM (DYHKIMH IO IEPEMEHHOMN X, AIOIIEH NPOTrHO3HBIE OLIEHKU YK-1
JIMHAMHUKHU YKOHOMHYECKUX MOKa3areseil B JaHHON TOUKe
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z:xzyz; Mol\—2;1

Ortser: | -4

5. Unmeepanvroe ucuucnenue Tecmuposanue

Conepxanue Bompoca

Komneren

| [IpaBwbHEIH OTBET (KJIFOY OTBETA)

st

Oyukims F(x) sBisercs nepBoodpasHoi i pyHkuu f(X) , HConb3yeMoii B MaTeMaTHYeCKOW 1
JECKPUITUBHOM CTAaTHCTHKE, €CIIH BBHITIOIHSACTCS PABEHCTBO:

a) f'(x) = F(x)
6) f(x) = F(x)
B) f(x) = F (x)
r) df (x) = F(x)

VK-1

Ortser: B)

UYeMy paBeH OMNpeeIeHHBIN HHTerpal OT (DYHKIIUH, TAIOIIei MPOTHO3HBIE OIIEHKH TUHAMUKH SKOHOMUYIECKHUX
ToKazaresei

T
2
[ sin 2:xdhx
0

VK-1

OtBer: 1

Heomnpenenenusim nuterpanom uis ¢pyHkimu f(X) Ha3pIBaeTCs:
a) COBOKYITHOCTb BCEX MEPBOOOPA3HBIX Ui GyHKIUU f(X)

0) COBOKYITHOCTB BCE€X MPOM3BOIHBIX OT hyHKInu f(X)

B) cama ynkuust f(x)

r) Mrobast mepBooOpasHas GpyHkuus f(x)

VK-1

OrtBert: a) COBOKYIIHOCTb BCeX IepBooOpa3HbIX it pyHknuu f(x)

Heonpenenennsiit naTErpa 3To:
a) 9ucIio

0) COBOKYITHOCTb YHCEI

B) yHKIUSA

T') ceMencTBO PyHKIHI

VK-1

OrtBert: I) ceMelcTBO PyHKIMI

IIpon3BozxHas OT HEONpeIeNEHHOTO HHTErpaja paBHa:
a) MPOM3BOIHOM OT MOAUHTErpAbHOM QYHKITHUH

0) MOMUHTETPATTLHOMN (DYHKIHH

B) MOAUHTETPATEHOMY BBIPaKSHHIO

r) muddepeHnnany GyHKIHH

VK-1

OrtBert: |6) HOAUHTErpaIbHON QyHKIUU

6. Jugpepenyuanvuvie ypasnernus Tecmuposanue

Ne
n/m

ConepxaHnue Bompoca

KoMmneren

| ITpaBuibHBINA OTBET (KJIFOY OTBETA)

s

1

Topsanox puddepeHInanIbHOTO ypaBHEHUS OpeiesieTcs 10
a) CTeNeHU (PyHKIU

0) crenenu x

B) [0 CTEIICHU IIPOU3BOAHOM ByHKIN

T) 10 HOPAAKY CTaplieil IpOU3BOIHOM, BXOAAIIEH B ypaBHEHUE

YK-1

Ortser: I') TIO TIOPSAAKY CTapliIeil MPOU3BOIAHON, BXOAIIEH B ypaBHEHHE

Tloxnrorosneno B cucteme 1C:Yuusepcurer (000001035)
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Pemennem nuddepeHnnanbHOrO ypaBHEHNS Ha3bIBACTCSL:

a) YUCII0, IPH MOJCTaBKe KOTOPOTO B YpaBHEHHE, O0paIIaeT ero B TOXKICCTBO

0) QyHKIHS IpU MOACTaBKE KOTOPOIl B ypaBHEHHE, O0PAIIaeT €ro B TOXKICCTBO

B) BEKTOP, IIPH TIOJICTaBKE KOTOPOTO B YpaBHEHHE, 00PAIIaeT €ro B TOXKIECCTBO

T') CHCTEMa YHCell, IPH MOJICTaBKe KOTOPHIX B YpaBHEHHE, O0OPAIIAET €r0 B TOXKIECTBO

OrtBert: 0) (yHKIMA IpU OACTaBKE KOTOPOIl B ypaBHEHUE, 00paIaeT ero B TOXIECTBO

VK-1

Jluneiinbie muddepeHranbHbIe YpaBHEHHS IEPBOTO TIOPsIKa, IMEET BUJL:

a) y'+ p(x)y+4(x)=0
6) y'+p(y)x+q(y)=0
B) V- y+p(x)-q(y)=0
N Y- fx)+px)-y+q(y)=0

OrtBer: | a)

VK-1

7. Psiovl Tecmuposanue

Ne
/1t

Conepxanue Bompoca

| [IpaBwbHEIH OTBET (KJIFOY OTBETA)

Komneren
U

1

Uwncnosoit pAA HAa3bIBACTCS CXOAAIIUMCS, €CIIN
a) Im a, =0
6) lim §, =S
B) lim S, =0

r) lim a, <1

OrtBer: 0)

VK-1

HCO6XOHPIMI>IM TMPU3HAKOM CXOAUMOCTH YHCJIOBBIX PSANOB SABISACTCA:

a) aHcIoBoif pa cxopmTes, ecmn 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
a, +1
a

3.Ecmn lim
1n—>00

=/ , TO HEBEPHBIM ABJIACTCA YTBECPIKICHUEC:
n

Ortser: | r)

YK-1

Pa;:[I/ch cxonuMocTd R cremenno psaaa yaoBJICTBOPACT yCIOBHIO:

a) IIpH Bcex ‘x‘ < R creneHHOH psiJi cXOAUTCS
0) pu Beex ‘x ‘ > R cTeneHHON psI pacXOIATCS
B) IIpH BCex |x| < R— psin cxoiuTes, a npu Beex |x| > R — psijt pacxoaurcst

I) IIpH \x\ = R psa cxogurcs

OrtBer: | B)

VK-1

8. @yHKT/;UU MHOCUX NEPEMEHHbLX TecmupoeaHue

Ne
I/t

Conepxanue Bompoca

| [IpaBwbHEIH OTBET (KJIFOY OTBETA)

Komneren
U

1

Jiist Toro uToOb! aBax bl Auddepennupyemas GyHkims f(X) vMena B CTAllMOHAPHON TOYKE MAKCUMYM,
HEOOXOAMMO U JOCTATOYHO YTOOBI

a) Marpuia ['ecce B 9TOM ToUKe ObLIa OTPHULATENHHO OIPEIEICHa;

6) marpura ['ecce B 3T0ii TOUKe ObLIA OJOKUTEIBHO ONpPE/IeIIeHa;

B) Marpuna ['ecce GblIa paBHa HYIIIO;

r) Marpuia ['ecce He cyuiecTBoBaa.

Tloxnrorosneno B cucteme 1C:Yuusepcurer (000001035)
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OrtBet: a) matpuna ['ecce B 9T0i TOUKe ObUTa OTPUIIATENIFHO OIIPEIeICHa;

OOnacTbio onpeaeneHus QyHKIUU IByX IEPEMEHHBIX SBIACTCS:
a) HEKOTOPOE MHOXECTBO To4YeK Ha Iockoctd OXY

0) HEKOTOPBII YHCIOBOH IPOMEKYTOK (a,b)

B) HEKOTOpas IOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE

T') HEKOTOPOE MHOXECTBO TOUYeK Ha IockocTH OYZ

OrtBer: B)

YK-1

I'paduxom dyHKIMU BYX IEPEMEHHBIX B O0IEM CIy4ae sIBISETCA:
a) kpuBas Ha miockoctu OXY

0) xpuBas Ha Iockoctd OYZ

B) KpuBas Ha 1miockoctd OXZ

T') HEKOTOPasi IOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE

OrtBet: I') HEKOTOPasi IOBEPXHOCT B TPEXMEPHOM IPOCTPAHCTBE

YK-1

OyHKIMA HECKOIBKUX IepeMEHHBIX U depeHnupyeMa B TOUKe, eCIIH:

a) CyILECTBYIOT YaCTHBIC IPOU3BOIHbIEC JaHHON (QYHKIUH B 3TOH TOUKe

0) cymecTByeT X0Ts ObI OJJHA U3 YaCTHBIX MPOU3BOIHBIX JAHHON (PyHKIMU B JaHHOU TOUKE

B) 4aCTHbIC IPOU3BOJHbIE JaHHOH (DYHKIUH CYLIECTBYIOT B HEKOTOPOH OKPECTHOCTH JaHHOU TOUKHU U
HENPEPBIBHBI B CAMOM TOYKE

T) X0Ts OBl OJJHA U3 YaCTHBIX MPOU3BOAHBIX CYIIECTBYET B HEKOTOPOI OKPECTHOCTHU JAHHON TOYKU U
HENpEPBIBHA B CAMOH TOYKE

OrtBert: a) CyILECTBYIOT YaCTHbIE IIPOU3BOHBIE JaHHOU (DYHKIIUY B 3TOH TOUKe

YK-1

Jlana GyHKIUS HECKOJIBKHUX NepeMeHHbIX. [Ipernen (ecim oH cyniecTByeT U KOHEUEH) OTHOIICHHUS YaCTHOTO
MIpUpAIICHHs JaHHON QYHKINH O HEKOTOPOH NMepeMEHHOH K IPHPAIIECHHIO 9TOH IIepEeMEHHON ITpH
CTPEMJICHUH TIOCJICITHETO K HYITIO HAa3BIBACTCS:

a) YaCTHOM MPOM3BOIHON JaHHOW (YHKIIMH IO COOTBETCTBYIOIIEH MepeMEeHHON

0) nosHbIM TUddepeHIaToM TaHHON GyHKIHK

B) TPaJIMEHTOM JaHHOH QYHKIHH

T') TIOJIHBIM NTPUpAIICHHEM TaHHOW QyHKIHN

Ortser: a) 4YaCTHO# MPOM3BOIHOMN TaHHOW (PYHKIIMH 1O COOTBETCTBYIOIIEH MepeMeHHON

VK-1

I'panueHT dyHKIUM IBYX EPEMEHHBIX, BEIUUCICHHBIH B IPOU3BOIBHONI TOUKE, 3a/1a€T:
a) HalpaBJIeHUe HOPMAIH K rpaduKy GpyHKIMU B 3TOI TOUKe

0) HampaBlleHUe HaucKopeiero yobBaHus (QyHKIUU B 3TOI TOUKe

B) HalpaBJIeHHE JIMHUU YPOBHS, IPOXOIALIEH yepe3 3Ty TOUKy

T) HallpaBJIeHHe HAUCKOPEHIero Bo3pacTanus GyHKIUU B 9TOM TOUKE

OrtBert: T') HalpaBJICHHE HAUCKOPEHIero Bo3pacTaHus GYHKIHH B 9TON TOUKE

YK-1

KonunyecTBo 4acTHBIX MPOU3BOAHBIX BTOPOTO MOPsiAKa GYHKIIMU TPEX MEPEMEHHBIX PABHO:
a)3

0) 6

B) 9

r) 12

OrtBer: B) 9

YK-1

7. OueHo4YHbIe MaTepPUAJIbI POMEKYTOUYHOM aTTecTAlNU

3auem nepegviii cemecmp

Ne
n/m

ConepxaHue Bopoca

ITpaBuibHBINA OTBET (KJIFOY OTBETA)

KoMmneren
LUt

JIuneliHOe BEKTOpPHOE N-MEpHOE MPOCTPAHCTBO
JIuneliHOe BEKTOpHOE N-MEpHOE MPOCTPAHCTBO

Onpeodeneriie 1. YIOPSI0UeHHAs COBOKYIIHOCTb U3 77 ISHCTBHTEIBHBIX THCEI a1, @), ..., dy HA3BIBACTCS 7--MEPHBIM BEKTOPOM
a(ai, sy ..., ay). IHCHA @1, G2, ..., Ay HA3BIBAIOTCS KOOPIHHATAMH BEKTOPA.

JIBa n-MepHEIX BekTopa U (a1, as, ..., a,) 1 b (b1, by, ..., by) CUNTAIOTCS PABHBIMIL, €CIII PABHEI HX COOTBETCTBYIONIHE KOOPIHHATEI:

Onpedenerine 2. CymMoil (pa3sHOCTBIO) IBYX 1-MEPHBIX BEKTOpoB U (a1, ay, ..., ay) I b (b1, by, ..., b,) Ha3bIBaeTCA n-MEPHEII BEKTOD,
KOOPIIMHATE! KOTOPOTO PAaBHBI CyMMaM (Pa3sHOCTSIM) COOTBETCTBYIONIIX KOOPHHAT ICXOJHBIX BEKTOPOB:

Onpedeneriue 3. TlponspenienneM n-MepHoro Bekropa ( (a1, az, ..., @) Ha 9HCIO k Ha3hIBACTCA /7-MEPHBIIT BEKTOP, KOOPIIHATE KOTOPOTO

PaBHBI IPOM3BEICHUSIM KOOPAHNHAT BEKTOpa d Hau4mucIo k:
Onpedejleﬂue 4. COBOKyHHOCTb BCEX 77-MEPHBIX BEKTOPOB € BBEICHHBIMH Ha Heil OnepanusiMH CIO0KCHHA H YMHOMCHHS Ha 9HCIO
Ha3bIBA€TCA 17-MEPHBIM JIMHEHHBIM BEKTOPHBIM INPOCTPAaHCTBOM I o6o3HaTaeTCst Ef‘

Tloxnrorosneno B cucteme 1C:Yuusepcurer (000001035)
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OrtBeT:

Ormpenenenue 1. YrmopsimodeHHasi COBOKYITHOCTh M3 N AEHCTBUTENFHBIX gucen al, a2, ..., an
Ha3bIBACTCS N-MEPHBIM BEKTOPOM

a(al, a2, ..., an). Yncna al, a2, ..., an Ha3bIBAIOTCS KOOPIUHATAMH BEKTOPA.

JIBa n-MepHbIX BekTopa (al, a2, ..., an) u (bl, b2, ..., bn) cunUTaIOTCsI paBHBIMH, €CJIH PABHBI
HX COOTBETCTBYIOIINE KOOPAUHATHI:

Onpenenenne 2. CyMMoii (pa3HOCTBIO) IBYX N-MEPHBIX BEeKTOpOB (al, a2, ..., an) u (bl, b2, ...,

bn) Ha3bIBaeTCs N-MEPHBII BEKTOP, KOOPIMHATEI KOTOPOTO PaBHBI CyMMaM (Pa3HOCTSIM)
COOTBETCTBYIOIMX KOOPJAWHAT HCXOIHBIX BEKTOPOB:

Onpenenenwe 3. [IpousBenennemM n-mepHoro Bekropa (al, a2, ..., an) Ha 4ucio k Ha3pIBaeTCs
N-MEpHBIIT BEKTOP, KOOPIMHATHI KOTOPOTO PaBHBI POU3BEICHHIM KOOPIHHAT BEKTOpa Ha
gucio k:

Omnpenenenne 4. COBOKYIHOCT BCEX N-MEPHBIX BEKTOPOB C BBEICHHEIMH Ha HEH ONepanisiMi
CIIO)KEHHUS 1 YMHOXKEHUSI Ha YMCIIO Ha3bIBACTCS N-MEPHBIM JIMHEWHBIM BEKTOPHBIM
MIPOCTPAHCTBOM M 0003Ha4daeTcs En.

2 CkanspHOe Ipou3BeeHHe. YTOII MEeXIy BEKTOPaMH.

CyMMe TIOTIAPHBIX TIPOH3BEIEHHIT COOTBETCTBYONINX KOOP/IHHAT.

dopmyne

D 1. CKaIapHBIM I IBYX P! BEKTOPOB a (v a.oa)n b (b1, bs, ..., by) HA3BIBAETCSA TNCIIO, PABHOE

@b =abrar+. . vacb,
Onpeoenenue 2. JITHHOIT n-MePHOTO BeKTOPA HA3KIBACTCS BEIHUIHA:

|a|=Va = Ja +a’ +...+a .

Onpedenenne 3. YIioM MeXIy JIBYMS HEHYJIEBBIMH 7-MEPHBIMH BEKTOPAMH HA3BIBA€TCS Yrojl, KOCHHYC KOTOPOTO BBIMHCISETCS II0|

Q|
Sl

cosgp =

S

-

OtBer:

Omnpenenenuve 1. CkalaspHbIM IPOU3BEIEHUEM JBYX N-MEPHBIX BEKTOpOB (al, a2, ..., an) u (bl,
b2, ..., bn) Ha3pIBaeTCA YUCIIO, PABHOE CyMMe IONApHBIX IPOU3BEICHUH COOTBETCTBYOMIUX
KOOP/JHHAT.

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

Omnpenenenue 2. JIMHON n-MEpHOTO BEKTOPA HAa3bIBACTCS KBaAPATHBIA KOPEHb U3 CKAIIPHOIO
KBaJipaTa BEKTOpa

Omnpezenenre 3. YoM MKy ABYMs HEHyJIEeBbIMH N-MEPHBIMU BEKTOPAMU Ha3bIBA€TCs yToll,
KOCHHYC KOTOPOT'O PaBEeH OTHOIICHUIO CKAJSIPHOTO IIPOU3BEICHNUS BEKTOPOB Ha IIPOU3BEACHUE
UX JUIMH

YK-1

3 Panr u 6a3uc cucTeMbl BEKTOPOB

OrtBeT:

Onpenenenrie 1. PaHTOM cHCTEMBI BEKTOPOB Ha3bIBAETCS MAKCUMAIBHOE YHCIIO IMHEHHO
HE3aBUCHUMBIX BEKTOPOB CHCTEMBI.

Onpenenenne 2. ba3ucoM cucTeMbl BEKTOPOB HAa3bIBAETCSI MAKCHMAIbHAS JINHEWHO
He3aBUCHUMasl OJICHCTEMA JaHHON CHCTEMBI BEKTOPOB.

Teopema 1. JIro00¥i BEKTOp CHCTEMBI MOYKHO MPECTABUTD B BU/IC JTMHEHHOW KOMOHHAIMH
BEKTOPOB Oa3uca cucTeMbl. (BCskuii BEKTOP CHCTEMBI MOXKHO Pa3JIOKUTh MO BEKTOpaM
6asuca.) KoaddupenTs! pasnoxeHust OnpeaessiFoTes Ul JaHHOTO BEKTOpa U TaHHOTO 0a3uca
OJTHO3HAYHO.

YK-1

4 MuHopSI 1 anredpanyeckue JOMOTHEHUS

OrtBeT:

[Iycts nana mpsMoyroibHAs MaTpuna A pasMepa mxn.

Onpenenenrie 1. MunopoM nopsiaka k ganHoit Marpuiisl, rae K min(m;n), Ha3bIBaeTCs
orpeeNuTeNs K-ro mopsiika, IMoaydeHHBIH U3 MaTpUIEl A BeIYepKuBaHHEM (m — K) cTpok m(n
— k) cTon6mos.

Onpenenenre 2. JIononHATEIBHBIM MHHOPOM Mij K SJIEMEHTY aij KBaJpaTHOH MaTpuIisl Anxn
Ha3bIBACTCs ONPEAENUTENb (N — 1) Topsika, ITOTyICHHBIH U3 MaTpULEl A BEIYEPKUBAHHEM
3TOTO HJIEMEHTA BMECTE CO CTPOKOH M CTOJIOIIOM, B KOTOPBIX OH PACIIONIOXKEH.

Onpenenenne 3. AnreOpandecKuM JOMONTHEHHEM Alj K 3JIEMEHTY aij KBapaTHOW MaTpPHUIIbI
Anxn Ha3bBIBaeTCS YUCIO

Ajj =.(-1)i+j Mjj

Teopema 1. Onpeznenutens paBeH CyMMe TOTapHBIX IPOU3BEICHUH 3JIEMEHTOB JII000H CTPOKH
(cTonbIa) Ha UX anredpanveckue TOMOTHEHHS.

YK-1

5 O0parHas Marpuna. CylecTBOBaHUE U €UHCTBEHHOCTb.

OrtBeT:

Omnpenenenne 1. KBagparHas MaTpuna Ha3bIBaeTCs BEIPOXKICHHOM, €CIIH €€ ONPENeIUTENb
PaBeH HYJIO, M HEBBIPOXKAEHHOW — B MIPOTHBHOM CITydJae.

Onpenenenne 2. Marpunia A—1 Ha3pIBaeTCs 00paTHON K KBapaTHOW MaTpuile A n-ro
ropsinka, ecnn A-A—-1 = A-1-A=E.

Teopema 1. [lyist m000# HEBBIPOXKICHHOM KBAIPATHON MAaTPHIIBI CYIIECTBYET €ANHCTBEHHAS
obparHasi MaTpuIa.

YK-1

6 Panr marpurer.

OrtBeT:

Omnpenenenre 1. PaHrom MaTpHIsl Ha3bIBaETCS MAKCUMAIBHBIH TTOPSIIOK MUHOPA, OTIINYHOTO
OT HyJIs1, U 0003HadaeTcs r(A).

Teopema 1. PaHr MaTpHIEl paBeH MaKCHMaIbHOMY YHCITy JIHHEHHO HE3aBUCHMBIX CTPOK
(CTONOIIOB) MATPHIIBI.

[1pu sneMeHTapHEIX IpeoOpa30oBaHUAX PaHT MAaTPHIIBEI He MEeHsETCs. PaHT TpeyroibHoit
MaTpPHIBI PaBEH YHCITy HEHYJECBBIX CTPOK 9TOH MaTPHIIBL.

J151s1 TOro 9TOOB! HAMTH PaHT MaTPHUIIEL, HEOOXOIMMO C TOMOIIBIO 3IIEMEHTaPHBIX
peoOpa3oBaHMil IPUBECTH €€ K TPEYTroIIbHOMY BHIY W HAWTH PAHT MOITyYSHHOH MaTPHITBL.

YK-1
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Merton Maycca.

HAXOXKJCHUS pelICHU 001Iel CHCTEMBI YpaBHEHUH

OTtBer:

Omnpeznenenve 1. DneMeHTapHBIME NPeOOPa30BaHUSIMU CHCTEMBI HA3bIBAIOTCSA:

1) yMHOXeHHE ypaBHEHUS Ha YUCIIO, OTIMYHOE OT HyJIs;

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

3) mepecTaHOBKA JBYX ypaBHCHUIA;

4) otbpacsiBanue ypaBHeHus 0 = 0.

Metop ['aycca cOCTOUT B IPUBEJEHUM CUCTEMBI K TUArOHAIBHOMY BUIY ITyTeM
MOCJIEI0BATEIbHOIO UCKIIIOUEHUS HeU3BECTHBIX. KoIMuecTBO UCKIIIOUEHHBIX HEU3BECTHBIX
PaBHO YMCIy JIMHEHHO HE3aBUCHMBIX ypaBHEHHUIl. IlepeMeHHas cuuTaeTcss MCKIIOYEHHOH, eCu
OHA COZIEPKUTCSA TONBKO B OIHOM ypaBHEHHU ¢ K03 duieHtom 1.

VK-1

Haxoxaenne ormopHBIX pemeHui.

OTtBer:

Cy1iecTByeT anropuT™, HO3BOJIAIONIMN cpa3y HaXOAUTh OIIOPHbIE PELICHHUS.

1. Ilpu 3anonHeHuy ucxoaHoM Tabmuubl [aycca Bce CBOOOIHbBIE YWISHBI JENIAt0T
HEOTPHUIATETbHBIMU.

2. Ha xax70# 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 JJIEMEHT;

0) B KauecTBe KIIIOUEBOU CTPOKU OepeTcs Ta, y KOTOPOil OTHOILIEHHE CBOOOTHOTO WICHA K
HOJIOXKUTENBHOMY 3JIEMEHTY KII0UEBOTO CTONIOIa MUHIMAIIBHO.

Ha nepeceuennu KIIro4eBOi CTPOKHU U KIIFOYEBOTO CTOIONA HAXOJUTCS KIIOUEBOH 31E€MEHT.
Jlanee npoBoaaT oObluHOE mpeoOpaszoBanue XKopaaHa.

VK-1

Teopema Kponekepa-Kamemmm

OTtBer:

Teopema 1. HeopHoposHas cuctemMa JIMHEHHBIX ypaBHEHHH COBMECTHA TOI/Ia M TOJILKO TOT/A,
KOTJIa PaHT MaTpPUIbl, COCTABICHHON U3 K03()(ULMEHTOB MIPU HEU3BECTHBIX, PABEH PAHTY
paclIMpPEeHHON MaTpPULIBL.

VK-1

10

IIpsimast muaAS

Ha iockocTd. OfIee ypaBHEHHE, ypaBHEHHE C YIIIOBEIM KO (UIIMECHTOM.

OtBer:

Teopema 1. Besikoe HEBBIPOXKIEHHOE YpaBHEHHE NIEPBOIl CTEIIEHH C IBYMsI IEPEMEHHBIMU
olpezieNieT Ha INIOCKOCTU HEKOTOPYIO MPSIMY0, U HA000POT.

Ax + By + C = 0 — o01mee ypaBHeHHE NIPAMOH,

A2+B2#0 — ycioBue HEBBIPOXKAECHHOCTH.

y =k'x + b — ypaBHeHue npsaMoii ¢ yroBsIM ko3¢ duirenTom

VK-1

Ox3zamen emopoti cemecmp

Ne
n/m

Conepxanue Borpoca

ITpaBuibHBINA OTBET (KJIFOY OTBETA)

KoMmneren

s

Beckoneuno manble u 6eckoHeuHo Oonbmme (yHkuu. Mx cBoiicTBa.

Onpedenenue 1. Oyuuuz 0(x) Hasibactcs Gecronewo matofi (6,1) pyusueii upu X — (1 , ecmt ee upexenupn X —» O pasen
by,

Onpeoenenue 2. Gysams [B(X) massactes Gecxoneuro Somsmoii (6.5.) dyswmeit npn X —> &, cem e mpexen mpn X —> &

anen 10 ().

Teopesa 1. ATreGpairicckas CyMMa KORCTHOTO THCTa GECKOHETHO Marhix mpn X —> (I (yHKIH cTh (YRKITS GeCKORSTHRO MaTas
lpu X —> @

Teopesa 2. Tpowrssezcrite Geckorero Matofi i X —> (0 yKimm a orp
lects Beconewo yavtas gyt upu X —> 0.

Teopesa 3. KOHCTHOTO WHCTa G

X —>a.

Teopesa 4 (o cBsi3M GeckomenHo Mamoii H GeckoneTHo Gombmoii dymxmmii). Eomn OU(X ) — 6. M. npn X —> @ ymxms n

10 B HeKoTOpOlt a o

samsix npit X —> (1 yKumii coTh (YHKIIS, GCKOHCTHO MATAL TH

0(X') 7 0 5 Hexoropoii oxpecTHOCTH TouKI a, To dyHKIIE ects 6. 6. dymams mpn X —>

Een B(X) —npi X —> @ 6.6, ¢y, To dymama

cets 6. . dymut npn X —> @

B()

OtBer:

Omnpenenenve 1. dyHknus 0(xX) Ha3piBaeTcsa OeckoHEUHO Masoi (6.M.) pyHKuIuUeH npu x—a,
ecl ee Ipejes IpU X—a PaBeH HYII0.

Omnpenenenue 2. dynkuus f(x) HasbiBaeTcs OeckoHeuHO OonbIoi (0.0.) GpyHKIMeH npu x—a,
ecIy ee npeen nIpu Xx—a paBeH +¥ (—¥).

Teopema 1. Anrebpanyeckas cyMMa KOHEUHOTO YHcia O6CKOHEUHO MAJIBIX IIPH X—a (QyHKIHUH
ecTh (PYHKIMS OECKOHEYHO MaJiasi IIpH X—a.

Teopema 2. [IpousBeneHne 6eCKOHEUHO MaJIOH IpU X—a (PYHKIUHM Ha OTPAHUYCHHYIO B
HEKOTOPOI OKPECTHOCTU TOUKH a (DYHKIIUIO eCTh OECKOHEYHO Manas (QyHKIUS IpU X—a.
Teopema 3. [IpousBeneHre KOHEYHOTO YUCIa OECKOHEYHO MalbIX IPU X—a (YyHKIUH ecTh
(yHKIUS, OECKOHEYHO Manas IIpU X—a.

Teopema 4 (o cBsA3u OeCKOHEUHO Masoi U GeckoHeuHo Oounbol ¢yHkuuit). Ecnu o(x) — 6. M.
mpu Xx—a QyHKuus 4 o(X) ' 0 B HEKOTOPOH OKPEeCTHOCTH TOUKH a, TO PyHKIHA 1/0(X) ecTs 6. 6.
(yHKIUS IpU X—a.

Ecnu B(x) — npu x—a 6. 6. Gpynkims, To GpyHkuus 1/ f(x) ects 6. M. GyHKIHUA IpU X—a.

YK-1

CpaBHeHHE OECKOHETHO MaJIBIX (yHKITHH.

Tlycts (X(X),

Torna ecmm:

B(X) 6.M. gyrkmum npi X —> (. TIpe/ronoKi, 9T CyIecTByeT Ipees X OTHOLICHIS I OH paBeH /.

limﬂ:l,

x—a B(x)

1. 1= 1, To pyHKIII a(x) u B(x ) Ha3BIBAIOTCS SKBUBANEHTHBIMH O.M.;
2. [—wumucmo, /# 0, To pyHKIIHIT (x(x) u B(x) HA3BIBAIOTCS §.M. OIMHAKOBOTO TOPSIKA;

3. 1=0, 10 dyHKIHL (x(x) HasbIBaeTcs 0.M. Gollee BRICOKOTO MOPSUIKA, JeM B(X) ;

4 1=+ 1o dwmams BOX) warmaeres 6w Gomee rrrcooro monsmea wen OL(X)
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4. [=*o, To pyHKIHA P A ) HaspiBaeTcs O.M. Oonee BHICOKOIo nopska, veM U A ). ‘

OTtBer:

IMyctb o(x) u B(x) 6.M. GyHKIHU IIpU X—a. [Ipeanonoxum, 4To CyImecTBYeT Npeaen ux
OTHOIIEHUS U OH paBeH L.

Torna ecnu:

1. 1=1, To dpynkimu o(x) u B(X) Ha3bIBAIOTCS SIKBUBAJIICHTHBIMU 0.M.;

2. 1— uucno, He paBHoe 0, To QyHKIUY 0(X) U B(X) Ha3bIBAIOTCA 0.M. OMHAKOBOIO MOPSIKA;
3.1=0, To ¢pyHKuus 0(x) Ha3bIBaeTCA 0.M. OosIee BBICOKOTO MOpsAAKa, 4eM P(X);

4.1 =+6eckoHeyHOCTH, TO (PyHKIMA B(X) HazpiBaeTcA 0.M. Oosee BBICOKOTO MOPAIKa, YeM 0(X).

3 OCHOBHBIE TEOPEMBI 0 IIpeaenax

OTtBeT:

Teopema 1. [Ipexen mocTosSTHHOM paBeH caMoOil TOCTOSTHHOM.

Teopema 2. OyHKIYS HE MOXKET UMETh JIBYX Pa3JIMYHbIX PEEIIOB B OHOM TOUKe.
Teopema 3. Eciiu kaxmoe ciaraeMoe anreOpanveckoi CyMMbl (yHKIMH UMeeT Mpees Mpu
X—a, TO ¥ anreOpanyeckas CyMMa UMeeT Tpees IpH X—a, IPUYeM Ipeer aredpandeckoit
CYMMBI paBeH alreOpandeckoil cyMMe MpeielioB.

Teopema 4. Ecitn kax1pIii U3 COMHOXKUTENIECH MPOU3BEICHHUS KOHEYHOTO YHncIia GyHKIUH
HMeeT TpeleN IPH X—a, TO U IPOU3BEACHHE HMEET Ipeer IpH X—a, IpUIeM  Hpenes
MIPOU3BECHHS PaBEH [IPONU3BEICHUIO IIPEIEIIOB.

Teopema 5. Eciiu pynkuuu f(x) 1 g(X) HMEIOT mpezes Mpu X—a, IpuueM npeaen  g(x) He
paBeH HYJIO, TO M MX YaCTHOE HUMEET Ipe/iel PN X—a, IpUIeM Ipeies YaCTHOTO paBeH
YaCTHOMY ITPEIEIIOB.

YK-1

4 Touku paspsiBa

dyHKIUH.

OtBer:

Omnpenenenue 1. Touku, B KOTOPBIX HapyLIaeTcs YCIOBHE HENPEPHIBHOCTH, HA3bIBAIOT TOUKAMHU
pa3pbIBa (pyHKIUU.

Omnpenenenue 2. Touka pa3psiBa X0 Ha3bIBaeTCsI TOUKOU pa3phIBa IEPBOTO POJA, €CIIU
CYILECTBYIOT KOHEUHbIE OJHOCTOPOHHHUE MIPE/IeIIbl B 3TOU TOUKE.

Omnpenenenue 3. Touka pa3psIBa IEPBOrO Poja Ha3bIBAETCA TOUKOH YCTPAaHUMOTIO pa3phiBa,
€CJIU OJJHOCTOPOHHUE IpeJieNibl B 3TOH TOUKE paBHBL.

Omnpenenenre 4. CkaukoM (GyHKIHU B TOUKE pa3pblBa IEPBOTO PoJa Ha3bIBAETCSI MOLYIIb
Pa3HOCTH OHOCTOPOHHUX IIPE/IeNIOB B 9TOU TOUKE.

Omnpenenenue 5. Touka X0 Ha3pIBaeTCA TOYKOH pa3pbiBa BTOPOIO PO/, €CIIU OHA HE SABIIACTCS
TOYKOI pa3pbIBa MEPBOTO pofia (€cau XOTs OBl OJUH U3 OHOCTOPOHHUX IpEesoB He
CYIIECTBYET UM HE KOHEUEH.

VK-1

5 IIpousBonHas. Ee reomeTpuyeckuii CMbICI.

OTtBeT:

Onpenenenue 1. [Ipon3BoaHoN (yHKIIMU B JAHHON TOYKE HA3bIBACTCS MPEIEN OTHOIICHHS
npupanieHust QyHKIHH K TPUPANICHAI0 apryMeHTa, KOoT/ia MpUpalieHre apryMeHTa CTPEMUTCS
K HYJTIO, €CJIH 3TOT MpeJes CyIIeCTBYeT U koHeueH. DyHKuus HazpiBaeTcs AupdepeHInpyeMon
B Touke x0.

IMpou3BoxHas GyHKIMH B TOYKE paBHA TAHTCHCY YIIa HAKJIOHA KAacaTelIbHOI, MPOBEACHHOM K
rpaduky GpyHKIHH B JaHHOH TOYKE.

YK-1

6 DkcTpemyM QyHKIHH. HeoOX0quMBIii 1 JOCTaTOUHBIN MPU3HAK IKCTPEMyMa.

OtBer:

Onpenenenne 1. Touka x01(a,b) Ha3bIBaeTCS TOUKOIK TOKATBHOTO MAKCHMYMa (MHHHMYyMa)
(yHKIUY, ecIu HalJeTcss HeKOTopas OKPEeCTHOCTD 3TOH TOUKH, JUIf BCEX TOUEK KOTOPOi
3Ha4YeHHeE B 3TOH Touke OyJeT HauOOIbIINM (HAUMEHBIINM)

Touku 10KaIbHOrO MaKCUMyMa U MUHUMYMa Ha3bIBAIOT TOUKAMH KCTPEMyMa.

Teopema 1. (HeoOxomuMBIi IpU3HAK 3KCTpeMyMa GyHkimu). Eciu Touxa X0 sBaseTcs To4koi
JIOKaJIBHOTO MaKCUMyMa (MHHUMYMa) (pyHKIIMY, TO IPOU3BOIHAS B 9TOM TOUKE PaBHA HYIIO
WU HE CYIECTBYET.

Teopema 2. (nocTaTouHbIi IpU3HAK 3KCTpeMyMa). Ecnu nepBast npousBoaHas GyHKIUU B
Touke X0 paBHa HyJIO UM HE CYIIECTBYET U IPH Iepexojie Yepe3 Hee MPOU3BOIHAS MEHAET
3HAK, TO JaHHAs TOUKA ABIIETCS TOUKOU SKCTpeMyMa, IPHUYEM €CIIU 3HAK MEHAETCS ¢ «+» Ha
«», TO 9TO TOUKA MAaKCUMYyMa, C «—» Ha «+» — TOUKa MHHHUMYMa.

VK-1

7 Beimyknocts u

BOTHYTOCTb rpaduka ¢ynkuuu. Touku neperuda

OrtBeT:

Omnpenenenne 1. 'paduk dpyHKmK y = f(X) Ha3bIBaeTCs BBITYKIBIM WM BEITYKIIBIM BBEPX
(BOTHYTBIM WJTH BBIMYKJIBIM BHHU3) Ha HHTEpBaJie (a, b), eciu KacatenbHas K rpaduky,
MIPOBENICHHAs B 000 TOUKE 3TOTO HHTEpBalla, pacloyiokeHa Hal (o) TpaduKkoM QYHKIUH
Teopema 1. Ecin Bropast mpou3sBonHas [Bax 16! qudGepeHnnpyeMoil GpyHKIMN Ha HEKOTOPOM
HHTEepBaje OTpHIaTeNbHa (II0JOKHUTENbHA), TO TpapuK (yHKIIMN Ha TAHHOM HHTEpBaJie
BBINYKJIbIN (BOTHYTHIH).

Omnpenenenne 2. ToukH, B KOTOpOH rpaduk (GyHKIIMHA MEHSCT HAaIPaBJICHHE BHITYKIOCTH,
Ha3bIBAIOT TOUKaMHU Teperuda rpapuka GyHKIMN

Teopema 2. (HEOOXOAUMBI TPU3HAK TOYKH Nepernda). Eciu Touka X0 siBIsIeTCS TOYKOM
nepern6a rpaduka qBaxxapl quddepeHnupyeMon GyHKINMHU, TO B 9TOI TOUKE BTOpast
MIPOW3BO/IHASI paBHA HYJIIO.

Teopema 3. (nocTaToyHBIN MPU3HAK TOYKH Ieperuba). Ecam Bropast mpon3BomHas TBaXK bl
nmuddepeHIIpyeMoii GYHKIIH B HEKOTOPOI TOUKE paBHA HYIIO U IIPH IIEPEX0Jie uepe3 Hee
BTOpas MPOM3BOJHAS MEHSET 3HAK, TO JaHHAs TOYKA SBIISETCS TOUKOH Imeperuda.

YK-1

8 IlepBoOOpa3Hast U HEONPEAEICHHBII HHTETpaIl.
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OrtBer: Onpenenenwe 1. [TepBooOpasuoit ¢pyukiueit F(x) mis ¢pyukiun f(X) HazpiBaeTcs GyHKIHUSA,
MIPON3BO/IHAS KOTOPOW paBHA NCXOMHON QDYHKIUH.

(F(x))' = f(x).

Onpenenenne 2. COBOKYITHOCTb BCEX MEPBOOOPA3HBIX JAHHOW HEMPEPHIBHOM (QYHKIIMN
HA3BIBAETCS HEONPEEICHHBIM HHTErPAoM OT 3Toif QyHKImH 1 0603Hauaercs | f(x)dx, rae f(x)
HNMEHyeTCsl HOMMHTErpabHON QyHKIMeH, BEIpaxkeHne f(X)dX — moauHTerpasbHBIM
BBIP2KCHUEM.

Eciu F(x) — HekoTopasi iepBooGpasHasi AaHHOM dyHkiuu, To [f(x)dx=F(x)+C,

rae C — npou3BONIBHAS TOCTOSIHHAS.

9 TIpousBoaHast GyHKIIUH MO HAMIPABICHHIO. YK-1

OrtBert: Omnpezenenue 1. HanpaBnsionyuMu KOCHHYCaMU JJAHHOTO HAaIIPaBICHUS HAa3bIBAIOTCS
KOCHHYCBI YIJIOB, KOTOpbIE IJaHHOE HAIpaBlICHUE 00pa3yeT ¢ IOI0XKUTEIbHBIMU
HAaIpaBJIeHUs MU O0CEH KOOPAMHAT.

Omnpenenenue 2. IIpenen oTHOIIEHUS pUpanieHUs (yHKIUU B JaHHOM HAlPaBICHUH K
MIPUPALIECHUIO HANPABJIEHU, KOI/1a IPHpALEHUE HAIPABIEHUS CTPEMUTCS K HYIIIO,
Ha3bIBaeTCS IPOU3BOAHON (DYHKIUY B JAHHOM HalpaBlIeHUH (€CIIU 3TOT IpefeNl CyLeCTByeT
U KOHEUCH)

Teopema 1. [Ipou3sBoHas o HAIPaBIEHUIO PABHA CyMME IPOU3BEACHUN YaCTHBIX
MIPOM3BOJHBIX B IaHHOM TOUKE Ha HANPABIAIOIINE KOCUHYChI JAHHOTO HAalpaBJIECHUs.

10 I'panuent. YK-1

OrtBet: Omnpenenenne 1. 'pagneHTOM QyHKIIMN MHOTHX ITEPEMEHHBIX B JAHHOW TOYKE HA3bIBACTCS
BEKTOP, KOOPAMHATHI KOTOPOTO PaBHBI YACTHBIM MPOU3BOIHBIM II0 COOTBETCTBYIOLIHM
apryMeHTaM, BEIYHCIICHHBIM B TaHHOI TOUKe.

Teopema 1. [IponsBonHast GpyHKIMU B JTaHHOM HalpaBJIeHHN paBHA MPOEKIMHU I'paJieHTa Ha
JTaHHOE HaIpaBJICHHE.

CnexnctBue. 'pagneHT QyHKINH B TaHHOH TOYKE ITOKA3bIBAET HAIIPABICHIE HAUCKOPEHIIIEro
BO3pacTaHus QyHKIHH. MOIyIb IpaIneHTa COBIAIAET C MAKCUMAIBHOM CKOPOCTEIO
BO3pacTaHus (GYHKIMH B JTAHHOW TOYKE.

7.1. YpoBHHU OBJIajIeHUS

Komnemenyua: YK-1 Cnocoben ocywiecmenamsv NOUCK, KPUMUYECKUI AHAIU3 U CUHMeE3
uHgoOpMayuu, NPUMEHAMb CUCHEMHDBLIL ROOX00 0/ PeUleHUs NOCMAB/IEHHBIX 3a0aY.

HUnouxamop oocmuowcenuss xomnemenyuu: YK-1.1 Auwanuzupyem nocmasieHHyro 3a0ady u
ocyujecmensem nouck ungopmayuu 0 ee peueHus..

YpoBeHb XapakTepucTHKa Orenka B Oamiax

[ToBbIIEHHBIHN JocTurHyTO MONHOE OBNAJCHUE 3HAHUSMU, 81-100
YMEHUSIMU U HaBbIKaMH. CTyIeHT CBOOOIHO BIa/IeeT
TEPMHUHOJIOTHEHN, YMEET MPUMEHATh TEOPETUUECKUE
3HAHMS B PA3JIMYHBIX CUTYAIUSAX JUIsl pELICHUS
MOCTABJICHHBIX 3a/a4.

ba3zoBrIit JoCTUTHYTO OCTaTOYHOE OBJIA/ICHUE 3HAHUSMU, 61-80
YMEHUSAMU U HaBbIKaMH. CTYI€HT YBEPEHHO BIaJeeT
TEPMHUHOJIOTHEHN, YMEET MPUMEHATh TEOPETUUECKUE
3HAHMS B PA3JIMYHBIX CUTYAIUSAX JUIsl pELICHUS
MOCTABJICHHBIX 3a/a4.

[Toporoserit JocTurayTo oBlIageHuE MUHAMAJIBHO 41-60
HEOOXOIMMBIMH 3HAHUSIMU, YMEHUSMU U HaBBIKAMH.
CryneHT BiaZieeT OCHOBHOUM TEPMUHOJIOTUEH, yMEEeT
MPUMEHSTh TEOPETUUECKUE 3HAHUS ISl PEeILICHUs
MOCTABJICHHBIX 33/1a4 B CTAH/IAPTHBIX CUTYAILIHSIX.

Hwuxe noporosoro Komnerenuust He ocBoeHa 0-40

HUnouxamop oocmuoicenusn xomnemenyuu: YK-1.2 Ilpumensem memoosbt Kpumuuecko2o anaiusd u
cunmesa npu pabome ¢ uHpopmayueu.

YpoBeHb XapakTepucTHKa Orenka B Oamiax

[ToBbIIEHHBIN JocTurHyTO MONHOE OBNaJCHUE 3HAHUSIMU, 81-100
YMEHUSIMU U HaBbIKaMH. CTyIeHT CBOOOIHO BIa/IeeT
TEPMHUHOJIOTHEHN, YMEET MPUMEHATh TEOPETUUECKUE
3HAHMS B PA3JIMYHBIX CUTYAIUSAX JUIsl pELICHUS
MOCTABJICHHBIX 3a/a4.
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bazoBrbiit JlocTUrHYTO OCTAaTOYHOE OBJIAJICHUE 3HAHUSIMH, 61-80
YMEHHUSMU U HaBbIKaMH. CTyZIeHT YBEPEHHO BJIa/IeeT
TEPMUHOJIOTHEH, yMeeT IPUMEHSATh TEOPETUYECKUE
3HAHUS B PA3JIMYHBIX CUTYalUsX JJIS peIIeHus
MOCTABJICHHBIX 33]1ay.

[Toporossrit JocTurayTo oBiajeHue MUHUMAJIBHO 41-60
HEOOXO/IMMBIMU 3HAaHUSIMHU, YMEHUSMU U HaBbIKAMH.
CryneHT BnajieeT OCHOBHOM TEPMUHOJIOTHEHN, yMeeT
NPUMEHSATh TEOPETUUECKHIE 3HAHUS /IS PEIICHUs
MOCTAaBJICHHBIX 33/1ad B CTAHAAPTHBIX CUTYalUsX.

Hwuxe noporosoro Komnerennust He ocBoeHa 0-40

8. MarepunanbHO-TeXHHYECKOe H y4eOHO-MeToAuYecKoe obecnedeHre JUCHHIIMHbI
8.1. IlepeyeHb OCHOBHOI U JONOJHUTEJIBLHON YUeOHOI JIUTEPATyPHI

Ocnoenas numepamypa

1. Kynpssues, JI. 1. Kypc maremarnueckoro anaimsa B 3 1. Tom 2 B 2 kaurax. Kuaura 1: yueOHHK
st By30B / JI. 1. KynpsBues. - 6-¢ uzn. - Mocksa: IOpaiit, 2026. - 396 ¢ - 978-5-534-02792-1. -
Tekct: snexrponnbiii // WKO HOpaiit: [caiit]. - URL: https://urait.ru/bcode/598571 (nmara
obpamenus: 21.05.2026). - Pexxum nocTyrma: mo moarnucke

2. Kynpssres, JI. JI. Kypc matemarndeckoro ananusa B 3 T. Tom 2 B 2 kaurax. Kaura 2: yaeOHHUK
s By3oB / JI. JI. KyapsiBues. - 6-e¢ uzn. - Mocksa: FOpaiit, 2026. - 323 ¢ - 978-5-534-10723-4. -
Tekct: snextponnbii / WMKO HOpaiit: [caiit]. - URL: https://urait.ru/bcode/598572 (nara
oOpamenus: 21.05.2026). - Pexxum qocTymna: mo moanucke

3. Kamkaea, JI. C. Maremarndeckuii aHajdu3: TEOpUs TpenenoB, auddepeHIraIbHoe
ucuncnenue: yaeOnuk s By3oB / JI. C. Kankaesa. - 2-e u3n. - Mocksa: FOpaiit, 2026. - 246 c -
078-5-534-04898-8. -  Tekct: onekrponusii // HWKO  IOpawiT: [caiitr]. - URL:
https://urait.ru/bcode/585832 (mara obpamenus: 21.05.2026). - Pexxum 0CTyTIa: 1O MOAIMCKE

Jononnumenvhas rumepamypa

1. Tatemok, O. B. Uncnennsie Metoasl: yaeOHuK ais By3oB / O. B. Taremtoxk, . K. Mcmannos,
H. B. ManroxkoBa. - Mocksa: FOpaiit, 2026. - 110 ¢ - 978-5-534-05894-9. - Tekct: anmeKTpoHHBIN //
HKO IOpaiir: [caiit]. - URL: https://urait.ru/bcode/585094 (nara ob6pamenus: 21.05.2026). - Pexum
JOCTYTIA: TIO MOJIHICKE

2. IMaBmrouenko, KO. B. Breicmmas mMaremaTtwka Uisi TYMaHHTApHBIX HampaBICHUN: Y4eOHUK U
npaktukyMm a7 By30oB / HO. B. IaBmrouenko, H. III. Xaccan, B. . Muxees. - 5-e u3a. - Mocksa:
IOpaiit, 2026. - 219 ¢ - 978-5-534-18373-3. - Tekcr: anexkrponnslii / KO Opaiir: [caiit]. - URL:
https://urait.ru/bcode/582674 (nara obpamenus: 21.05.2026). - Pexxum qoctyna: mo moamucke

3. Yepnsk, A. A. Marematndeckue pacuetsl B cpeae Mathcad: yueObnuk st By3oB / A. A.
Uepnsik, K. A. Yepnsik. - 3-e uzn. - Mocksa: FOpaiit, 2026. - 163 ¢ - 978-5-534-14675-2. - Tekcr:
anekrpouHbiii // UKO HOpait: [caiiT]. - URL: https://urait.ru/bcode/585680 (mara oOparenwus:
21.05.2026). - PesxuMm goctyna: 1o monmcke

4. boromomnos, H. B. Maremaruka. 3agaun ¢ pemeHusiMu: yaeOHUK A5 By30B / H. B. Boromomnos.
- 2-e m3a. - Mocksa: FOpaiit, 2026. - 755 ¢ - 978-5-534-16210-3. - Texkct: snekrponnsii / KO
IOpaiit: [caiiT]. - URL: https://urait.ru/bcode/599027 (mara oOpamenus: 21.05.2026). - Pexum
JOCTyMa: 1O MOJIHUCKE

8.2. Ilpodeccuonanbubie 0a3bl JaHHBIX U pecypcbl «AHTepHET», K KOTOPBIM 00ecne4uBaeTcst
JA0CTYN 00y4aKOLIUXCH

IIpogheccuonanvHvle bazvl OaHHbBIX
He ncnonesyrorcs.

Pecypcor « Humepnem»
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1. https://rosstat.gov.ru/ - @enepanbHas ciry>xk0a rocynapcTBeHHoM ctaTucThku (Poccrar)
2. https://stepik.org - [Inardopma ¢ oHIAH-KypcaMu OT aBTOPOB-TIPAKTHKOB
3. https://cyberleninka.ru/ - Hayunas snekrponHas 6udmmoreka «KubepJlennnkay

8.3. IlporpamMHoe oGecriedyeHre 1 HHPOPMANMOHHO-CIIPABOYHBIE CHCTEMbI, HCIO0JIb3yeMble
MPHU OCYIIeCTBJIEHHH 00Pa30BaTeIbHOIO NMpolecca mo JHCHHUIINHE

Ilepeuensv npocpammnozo obecneyeHus
(0OHOBIEHUE NPOU3BOOUMCSL NO Mepe NOABTIEHUsL HOBbIX 8ePCULL NPOCPAMMDbL)

1. Microsoft Excel,

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

3. Mathcad 13 CLASSROOM;

4. Excel Compare;

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

Ilepeuenv unpopmayuoHHO-CNpagouHbIX cucmem
(0OHOBIEHUE BLINOTHAECSL eHCeHEeOeNbHO)

1. Koncynprantllnioc;
2. CnpaBouHo-nipaBoBas cuctema "["apanT-Makcumym";

8.4. CniennajibHble IOMeELEHU, JIA00PaTOPUN U J1a00paTOpHOE 000pyI0BaHHE

Y4eOHbIe ayTUTOPUH 11 TPOBEICHNS 3aHATHH KommexTsl yueHn4eckoi Mmedenn
JIEKITUOHHOTO THIIA MynpTUMEANITHBIN TPOEKTOP

Jocka

DKpaH
Y4eOHbIe ayTUTOPHH AJIS TPOBECHUS KoMmmuiekTsl yueHnueckoit Mmeoenu
MNPaKTUYECKUX 3aHATUH (3aHATHI ceMUHAapcKkoro | MynbTHMeNITHEIH TPOEKTOP
THUTIA) JHocka

OkpaH

KommbroTeps ¢ BbixosioM B ceTh «MHTEepHET» 11 DUOC CI]
Y4eOHbIe ayTUTOPHH JJIsl TPYIIIOBBIX U KoMmmuiekTsl yueHnueckoit Mmedenu
WHJMBUIYaTbHbIX KOHCYIBTAIINI MynbsTUMEAUHHBII TPOEKTOP

Hocka

OkpaH

KommproTeps ¢ BbixosioM B ceTh «MHTEepHET» 11 DUOC CI]

Y4eOHbIe ayTUTOPUH IJIS TEKYIIEro KOHTPOIst 1 | KoMIuIeKThl yueHHn4Yeckor Mebesu

IIPOMEXYTOYHOH aTTeCTaluu MynbruMeAUHHBIIA TPOEKTOP

Hocka

OkpaH

KommbroTeps ¢ BbixosioM B ceTh «MHTEepHET» 11 DUOC CI]

[Tomermenus s caMOCTOSATETHHON pabOTHI KomrmiekTsl yueHnueckoit Meoenu

MynbsTUMEAUHHBII TPOEKTOP

Hocka

OkpaH

KommbroTeps ¢ BbixosioM B ceTh «MHTEepHET» 11 DUOC CI]

[Tomemenns s XpaHeHHUS ¥ TPOPHUIAKTHIECKOTO
oOcmyxuBaHus 000pyIOBaHUS KoMmuiekThl cenuaan3upoBaHHON MeOenu 11 XpaHESHUS
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