[loKyMeHT NoANucaH NpoCToit 3NeKTPOHHOM NOANUCHI0

NHbopmaums o Bnagenbue:
®N0: HayMoF{i)HaTanMﬂ AneKcall-|\L/LIpISIBIiIaI/ICTEPCTI

[lomkHocTs: PERGCPATIBHOC TOCY TApCTBEHHO
[lata nognucanms: 08.09.2025 11 «ITOCYAAPCT

YHUKanbHbIA MPOrpaMMHbIA KNt (rocva
6b5279da4e034bff679172803da5b7b559fc69e2

30 [TPOCBELEHUS POCCUMCKOM OEJEPALTMN
€ ABTOHOMHOE 06pa3013aTem>Hoe yqpemneHHe BBICIICIO O6pa30BaHI/ISI

BEHHBII1 YHUBEPCHUTET ITPOCBELLEHMST»
APCTBEHHBI/ YHUBEPCUTET [IPOCBELLEHMS)

Du3UKO-MaTeMaTHYECKUH (HaKyIbTeT

Kadenpa Briciueit

anre6pm, MaTeMaTH4eCKOr0 aHalin3a u TeOMETPUH

YTBEPXIEH

Ha 3acefanuu Kadeapsl BEICIICH anreOpbl, MaTeMaTHYeCKOTO
aHajlu3a U reom

er
[IpoToKo OT « é M baps ZOAJf Ne s

3aB. Kadenpoit /T'.B. Konnparbesa/

®OH/I
OLIEHOYHBIX CPEJICTB

110 JUCLUIITUHE (MOIYJIIO)
I'eomeTpus

HarmpasieHue noarotoBku (CrienuansHOCTH)
44.03.01 Ilenarorudeckoe o6pazoBanue

Ipodune (mporpamMmMa MOATOTOBKH, CHIELAATH3ALIH)

Maremaruka

Mocksa
2025



Conepxanue

1. HGpG‘-ICHB KOMHGTGHHI/If/'I C YKA3aHHCM IJTAIIOB HX (1)0pMI/IpOBaHI/ISI B IIPpOICCCC OCBOCHUA
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2. OnrcaHue mokasareyiell 1 KpUTEPUEB OICHUBAHKS KOMITETCHIIMM Ha PA3JIMYHBIX 3TAlax MX
dbopMupoBaHU, ONHUCaHUE IKan
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3. KoHTpospHBIC 33JaHUs WIIM WHBIC MaTepHaIIbl, HCOOXOIUMBIC JIJIS OLICHKH 3HAHWH, YMCHHM,
HAaBBIKOB W (WJIM) OMbBITAa JEATSIBHOCTH, XapaKTePH3YIOIHUX dTanbl (HOPMHUPOBAHUS
KOMITETEHIIUH B nporiecce OCBOCHHS o0Opa3oBaTeIbLHON
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HaBBIKOB W (WJIM) OIBITa JEITCIIBHOCTH, XapaKTePU3YIOMIUX dTambl (HOPMHPOBAHUS
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1.Ilepeyenp KOMIETEHIMN C yKa3aHUEM OTaloB UX (OPMHUPOBAHMS B IMPOILIECCE OCBOEHUS
o0pa3oBaTeabHON MPOTrpaMMBbI

Koza v HaumeHOBaHHE KOMIIETEHIIUU Otansl HopMHUPOBAHUS
YK-1 CnocobeH ocyuiecTBiATh MOUCK, | 1. PaboTta Ha y4eOHBIX 3aHATHUSAX.
KPpUTHYECKH  aHamu3 W CHHTE3 | 2. CamocTtosTenbHas paboTa

uH(pOpMallMK, NPUMEHATH CHUCTEMHBIN
NOAXOJ Ui PELIEHUS IIOCTaBICHHBIX

3a1ad4.
IIK - 1. Cnoocoben ocBauBaTh H

HCIIOJB30BaTh TEOpPETUYECKHe 3HaHus u | 1. PaboTa Ha y4eOHBIX 3aHATHSAX.
MPaKTUYECKUE YMEHUS W HaBBIKU B | 2. CamocrosTenpHast paboTa

MpeAMETHOM O0JacTH TMpU pEUICHUU

podheCCHOHANIBHBIX 33]1a4

2. Onucanue mokasareyei u KPpUTCPUCB OLICHUBAHUA KOMHGTGHHHI?I Ha Pa3JIMYHBbIX 3TallaX HUX

(IJOpMHpOBaHI/IH, OINIMCaHHUEC MIKaJI OOCHUBaAHUA

Kox u HauMeHOBaHME KOMITETEHIINN Oransl GOPMHUPOBAHUS
VYK-1 CnocobeH ocymecTBiATh  MOMCK, 1. PaboTa Ha yuyeOHBIX 3aHATHUSAX
KPUTUYECKUH aHanu3 U cuHTe3 uHdopmauuy, 2. CamocrostenbHas paboTa
NPUMEHSTh CUCTEMHBIN TOAXOJ UIS PELICHUS]
MIOCTABJICHHBIX 33J1a4

I[IK -1 CmocobeH ocBauBath 1 1. PaGoTa Ha y4eOHBIX 3aHATHUAX
UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS U 2. CamocrosiTenbHas paboTa
MIPAKTUYECKUE YMCHHS H HAaBBIKU B
MPEeIMETHOM 00JIACTH MPU PEIICHUH
PO eCCHOHANIBHBIX 3a]1a4

OuennBa
Yposennb Kpurepun
eMble Jran Onucanue Hikaja
copmupo . OLICHMBAHU
KOMIIeTe ¢popmupoBanus nokasareJiei OLICHUBAHUS
-BAHHOCTH 1
HIMU
YK-1 [Topor 1. PaGota Ha 3HaTh: OCHOBHBIE YcrHbii [lIxana
OBBII yUeOHBIX 3aHATUSAX | MOHSATHS. OMpocC, TECT, | OLICHUBAHUS
2. CaMocrosaTen YMeTh: 0CylIECTBIIATh KOHCIEKT, Tecta. [IIxana
bHas paboTta MOUCK, aHAJIU3 U CUHTE3 | JOKJIAJl OLICHUBAHUS
uH(popMaluuy, KOHCIIEKTA.
IIPUMEHSATH CUCTEMHBIN [Ixana
MTOAXO/ IJIs1 PEIICHHS OIICHUBAHMSI
MOCTaBJIEHHBIX 3a/1a4. YCTHOTO
orpoca.
[Ixama
OLICHUBAHUS
JIOKJIaaa




OnenuBa

eMble Yposerts Jran Onucanue Kpirrepun Ixana
copmupo . OLlCHUBAHU
KOMIIeTe (¢popmupoBanus noKasareJiei OLICHUBAHUS
-BAHHOCTH |
HUMHU
[Tpon 1. PaGota Ha 3HaTh: OHATHSL. YcrHbIi [lIxana
BUHYTBIN yueOHBIX 3aHATUSAX | YMETh: OCYIIECTBISATh oIpoc, TecT, | OLCHUBAHNUS
2. Camocrosren TBOPYECKHUU MOUCK, KOHCITEKT, tecra. [Ilkana
bHas pa60Ta adHaJIn3 U CUHTEC3 JOKJIa OLICHUBAHUS
uHpopManuu, KOHCIIEKTa.
MIPUMEHSTh CHCTEMHBIN [IIxana
MOAXO/ IJIsl PEIICHUS OLICHUBAHUS
IIOCTaBJIEHHBIX 3a/1a4. YCTHOTO
Bnanets: HaBbIkamMu ompoca.
OCYLIECTBIICHUS Mkana
TBOPYECKOTO MTOUCKA, OLICHHBAHHS
aHaJIu3a U CUHTE3a -
uH(popMaluuy,
MIPUMEHEHUS
CHUCTEMHOTO MoAX0/a
JUISL peLLeHus
MOCTaBJICHHBIX 3aJ1a4.
[IK-1 ITopor 1. Pabota Ha 3HaTh: OCHOBHBIE YcrHblit [Ikama
OBBI y4€OHBIX 3aHATUSIX | MMOHSATUSA U TEOPEMBI. OTpoC, TECT, | OLICHUBAHUS
2. Camocrosren YMeth: pemiath KOHCIIEKT, tecra. [llkana
pHas paboTa W3y4YEHHBIC 3a]a4H. JTOKJIa]T OIICHUBAHMSI
KOHCIIEKTA.
[Ixama
OLICHUBAHUS
YCTHOTO
ormpoca.
[Ixama
OIICHUBAHUS
JIOKaaa
IIpon 1. PabGora Ha 3HATL: TOHATUS U YcTHBIN IITkana
BUHYTBI | yU€OHBIX 3aHATUAX | TEOPEMBI C OTIpOC, TECT, | OLICHUBAHUS
2. Camocrosren JI0OKa3aTelIbCTBaMH. KOHCIIEKT, tecra. [llkana
pHas paboTa YMeTb: pemaTh 3a1a4u, | JOKJIAJ OIICHUBAHUSI
TBOPYECKHU UCIOJIB3YsI KOHCIIEKTA.
MOJTy4YECHHbIE 3HAHUS [Ixama
Bnaners: OLICHUBAHUA
TEOPETHUYECCKUMU YCTHOTO
3HAHUSMU U ompoca.
MPaKTUYECKUMHU IIxana
YMEHUSMH, IPUMEHSIS OLICHUBAHMYS
WX B IPEIMETHOU oKIana

00JacTH Mpy perieHnn
PO eCCHOHATBHBIX
3ajad.




[IIxaja oneHUBAHUSA KOHCIIEKTA

Kpurepuit bambt

TekcT KOHCTIEKTa JIOTHYECKH BBICTPOCH U TOYHO M3JI0KEH, SICEH BECh X0/ PACCYKIACHUS 0-2
JlaHbl OTBETHI HAa BCE IOCTABJIECHHBIEC BOIPOCHI, M3JI0KEHBI HAYYHBIM SI3BIKOM, C 3-4
MIPUMEHEHUEM TEPMUHOJIOTHUI
OTBeT Ha KXl BOMPOC 3aKaHYMBATHCS BBIBOJIOM, COKPAIICHHS CIIOB B TEKCTE 5-7
OTCYTCTBYIOT (WJIM UCIIOJIb30BaHbl OOLIETIPUHSATHIC)
Odopmnenne cooTBeTcTBYeT 00pasiy. IIpencraBieHsl HeoOXonuMbIe TaOIULBI U 8-10
CXEMBI

IIIxana oueHMBaHUS TeCTa

Ilokazarens bannsr

Bremomnaeno no 40% 3amanuit 0-5
Bremosnaeno 41-60% 3ananuii 6-10
Brinonaeno 61-80% 3amanwnii 11-15
Brmmosiaeno 0oinee 81% 3ananuii 16-20

Ikaja oueHUBaHKUs YCTHOTO ONPOCa

Kpurepuit onenuBanus bansl
Matepuan nU3JI0KeH MOCNIeI0BAaTeIbHO U IPAMOTHO, CJICIaHbl HEOOXOUMbIE 0000IICHHUS 16-20
U BBIBOBbI
Martepuai U3JI0%KeH MOCIEI0BATENBLHO W TPAMOTHO, ClIeJIaHbl HEOOXOJUMBIE 000OIIEHHUS
W BBIBOJBI, HO JIOMYIICHbI HECYIIECTBEHHbIE HETOYHOCTH, HCIPABICHHBIC CaMUM 11-15
CTYJICHTOM.
Marepuana W3I0XKEH HEMOJIHO, HO IIOKa3aHo oO0liee MOHMMAaHWE BOMpPOCa U
[POJEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHbBIE JUIS JAIbHEHIIEr0 YCBOSHUs MaTrepuala,
WIM HMEJIKNCh 3aTPyIHEHUs, WM JONMYyIIeHbl OINHOKA B OIpEACICHHH TOHATHH, 6-10
HNUCITIOJIBb30BaHUU TepMI/IHOHOI‘I/H/I, I/ICHpaBHeHHBIe I10CJIC SaMe‘IaHI/Iﬁ HpenonaBaTem{, HpI/I
ATOM CTYJICHT JleJlaeT He0OX0IMMbIe 0000IICHHS U BHIBOJIBI
He packpbITo OCHOBHOE COJEp)KaHHE Y4eOHOro Mmarepuajia, CTYIEHT JIEMOHCTPHPYET
HE3HAHWE WM HEMOHUMaHWe OOoJblIed WM HauOOJIee BAXKHOW YacTH Yy4eOHOIo
Marepuaia, JOMyCKaeT OMMOKH B ONpPEICICHUH TOHATHH, MPH HCIOJIB30BAHUH 0-5
TEPMHHOJIOTHH, KOTOPbIE WM HE HCIPABISAIOTCSA TIOCJAE€ HECKOJIbKHX 3aMeYaHHil
Npero/iaBaTess

IIIkana oneHMBaHUSA TOKJIAAa

Kpurepuii onieHnBanus bamst
Marepuai U3JI0KEH TOCIEI0BATEIBbHO U IPAMOTHO, CeIaHbl HEOOXOAUMBIC 0000IICHHUS 16-20
U BBIBOJIBI
Marepuai U3JI0KEH OCIEI0BATENBHO U IPAMOTHO, CEIaHbl HEOOXOAMMBIE 0000IIEHUS 11-15

W BbIBOABLI, HO JOMYHICHBI HCCYIMICCTBCHHLIC HCTOYHOCTH, HWCIPABJICHHBIC CAMUM




CTYJCHTOM.
Matepuan H3JI0KEH HEMOJHO, HO II0Ka3aHO o0Illee IOHMMaHHe Bompoca H
MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC JIJISI AILHEHINEro YCBOCHUS MaTepHana,
WIM WMEINCh 3aTPyJHCHUS, WM JONYIICHb OMIMOKA B ONPEACICHUH IOHSITUH, 9-10
HCIIOJb30BAaHUM TEPMHHOJIOTHH, HUCIIPABICHHBIC IOCNIE 3aMEYaHUN MpernogaBaTelis, MpU
9TOM CTYICHT JiellaeT HeoOX0IMMbIe 0000IICHHS U BHIBOJIBI

He packpbITo OCHOBHOE COJIepKaHHME Y4YeOHOTO Marepualia, CTYACHT JICMOHCTPUPYET
HE3HAHWE WM HETMOHUMAaHWE OOJbIICH WIM HauOOJee BAXKHOW 4YacTH Y4eOHOTO

MaTeprana, JOIMyCKaeT OIMWOKKA B OIPENeIeHHHd TOHATHH, IPH HCIOI30BaHUN 0-5
TEPMHUHOJIOTHH, KOTOpPHIE WM HE WCHPABISIIOTCS TMOCIe HECKONbKHX 3aMeYaHHui
MpernoiaBaTesns

3. KouTpoJsibHbIE 3a7aHUs WA WHBIE MaTepHuayibl, HEOOXOJIUMBIC JJIi OIEHKU 3HAHUMH,
YMEHMI, HaBBIKOB U (WJU) ONbITa JCATENBHOCTU, XapaKTepU3YIOUIUX  ATallbl
(dhopMUpOBaHUS KOMIIETEHITUHN B MPOIECCEe OCBOCHUS 00pa30BaTEIbLHON MTPOTrpaMMBbl

Tekymunii KOHTPOJIb

VK-1 Cnocoben ocywecmenamo NOUCK, KPUMUHECKUU AHAIU3 U CUHMe3 UHpopmayuu,
NPUMEHSMb CUCTEMHDBLU NOOX00 OJis1 peleHUsi NOCMABIeHHbIX 3A0aH.

3namo: nonsmusi.

3azanud TecTta

BepHo 1 yTBEPKIEHHE, UTO €CITH d = —2b, 10 AmHa BEKTOpA d B J(Ba pa3a 0OJIbIIE IJTHHBI BEKTOPA b?
a) BEpHO

0) HeBEpHO

B) HEJb3s CKa3aTh OMPEAEICHHO

BriOepute BepHBIE YTBEPKACHUS:

a) TepPMUHAMHU «BEKTOP» U «HAIPABICHHBIN OTPE30K» 0003HAYAETCS OJJHO U TO JKE

0) coHanpaBiIeHHbIE BEKTOPHI BCETa KOJTMHEAPHBI

B) TpY BEKTOPA Ha TUNIOCKOCTH BCET/1a TMHEWHO 3aBUCHUMBI

r) JUIst 1I000r0 HEHYJIEBOTO HAIPAaBICHHOTO OTpE3Ka Ha MJIOCKOCTH BCEr/la HalAeTCsl MPOTUBOIOIOKHBIN
HaIlpaBJIEHHBIN OTPE30K

U3BeCTHO, YTO BEKTOPHI d U b KOJUIMHEapHbl. ECM OTIIOKUTH UX OT OJHOW TOYKH, OKa)KETCs, UTO:
a) JiBa HaIPaBJIEHHBIX OTPE3Ka IMOJIHOCTHIO COBIATYT

0) yros Mex1y IByMsl HallpaBJIeHHBIMU OTpe3kamu OyneT paBeH 90°

B) YTOJI MEXy ABYMs HalpaBJIeHHBIMHU OTpe3kamu OyneT paBeH 180°

') HUYETO U3 BBILIENEPEYNCIEHHOTO

Tpu BekTOpa KOMIIaHAPHBI, €CITH:



a) MPOU3BEACHUE UX JUIMH PaBHO 1

0) OHU TIOTTAPHO KOJUTMHEAPHBI

B) CYILECTBYET IIOCKOCTh, KOTOPOI OHH MapasuieIbHbI
T') UX BEKTOPHOE MTpou3BeieHrne paBHo 0

M3BectHO, utO &, +38, —28, —d, =0. Torna:
a) cuctemMa BEeKTOpOB &, , a,, d,, &, SBISETCS JIMHEHHO 3aBUCUMOI
0) cucrema BEKTOpoB &, , d,, &y, d, SBIACTCS IMHEHHO He3aBUCHMOIL

B) O JMHEHHON 3aBMCHMMOCTH WM HE3aBUCUMOCTH CHUCTEMBI BEKTOpPOB d&,, 8,, 8,, a, HEIb3s CKa3aTb
HUYETO OTPEICTICHHOTO

baszuc — 3T0:

a) MaKCUMaJIbHAsl IMHEWHO HE3aBUCUMAsl CHCTEMa BEKTOPOB
0) MakcuMasbHas JTUHEHHO 3aBUCHMAs CCTEMa BEKTOPOB
B) JIMHEHHO HE3aBUCHUMas CUCTEMa BEKTOPOB

') HET MPaBUJILHOT'O OTBETA

13BeCTHO, 9TO BEKTOPLI d, b 1 ¢ 00pa3yroT 6asuc BEKTOPHOTro npoctpanctea. Toraa:
> 7 ~

a) BEKTOPHI d, b u ¢ 06pa3yIoT CHCTEMY JIMHEHHO 3aBUCUMBIX BEKTOPOB

0) BEKTOpLI d, b ¥ ¢ KOMILIaHAPHBI

-

B) JII00OM BEKTOP MPOCTPAHCTBA SABJISAETCS JTUHENHON KOMOMHAIMEN BEKTOPOB d, b 1 €
I) Cpey BEKTOPOB d, b ¥ € 00sA3aTeIbHO HAMIETCs Mapa KOJUIMHEAPHBIX BEKTOPOB

[Tpou3BOIBLHBIN BEKTOp P UMEET B Oasuce d, b, ¢ KOOPIHMHATHI Pq, Pz, P3. BepHO 11, uTO B Gasuce ¢, d, b
OH Bceraa Oy/IeT TakKe UMETh KOOPAUHATHI Py, Pz, P3?

a) BEpHO

0) HeBEpHO

-

13BeCcTHO, YTO BEKTOPHI 1, J, k 00pa3yloT OPTOHOPMHUPOBAHHBIN 0a3MC BEKTOPHOTO MPOCTPAHCTBA. JTO
3HAYUT, YTO:

a) JJIMHA Ka)KJ0ro U3 3TUX BEKTOPOB paBHa |

0) mpou3BeneHre JJIMH 3TUX BEKTOPOB paBHO |

B) 3TH BEKTOPBI KOMIUIAHAPHBI

I') CKaJIsipHOE TIPOU3BEIEHUE JIIOOBIX ABYX BEKTOPOB U3 ATOM Tpoilku paBHO 0

CkainsipHO€ POU3BEIEHNE BEKTOPOB — ITO:

a) IPOM3BE/ICHUE JITMH BEKTOPOB HA KOCUHYC yIJla MEXAY HUMHU
0) Mpou3BeICHNE JIJTHH BEKTOPOB

B) MPOU3BEJICHHUE UIMH BEKTOPOB HA CUHYC YIJIa MEX1y HUMHU
I') HET MPaBUIILHOTO OTBETA

CkayspHOe MPOM3BECHHE BEKTOPOB PABHO HYJIO TOTAA M TOJBKO TOT/A, KOTJa Yroj MEXIAY BEKTOpaMH
paBeH:
a) 0°



6) 45°
B) 90°
r) 120°
1) 180°

Br16epute BepHbIE YTBEPKICHUS:

a) ahuHHAs cucTeMa KOOPAKUHAT Ha IJIOCKOCTU COCTOUT U3 TOUKH U TPEX BEKTOPOB

0) pannyc-BeKTOp MPOU3BOIBHON TOUYKH M Ha TUIOCKOCTH — 3TO BEKTOP C HAYaJIOM B TOUkKe M U KOHIIOM B
Hayajie KOOpAuHaT

B) ;00as adpuHHAA cUCTEMa KOOPIMHAT Ha IJIOCKOCTH SIBJISIETCS MPSMOYTOJIbHON

I') HET PaBUIILHOTO OTBETA

I'eomeTprueckoe MECTO TOYEK, CyMMa PacCTOSSHUM OT KOTOPBIX 10 JABYX 3aJaHHbIX To4yeK Fq m Fp ecth
BEJIMYMHA IIOCTOSIHHAS!, Ha3bIBAETCS:

a) IUTUTICOM

0) runepooI0ii

B) napaboJioit

I') HET IPaBUIBHOIO OTBETA

BriOepute BepHbIE YTBEPIKACHHS:

a) 000 AIITUIIC UMEET UEHTP CUMMETPUH, IPUYEM €TUHCTBEHHBIN

0) cyIecTBYeT JIUIUIIC, UMEIOIINI OECKOHEYHO MHOTO OCEll CHMMETPUHN

B) 9KCIIEHTPUCHUTET JIJIUIICA BCETAa OOJIBIIIE €TMHUIIBI

I) B JI000# cucTeMe KOOPAMHAT (OKATIBbHOE PACCTOSTHHUE AIIIMIICA OO0JIbIIIE €ro 0OJIbIIoN ocH

BriOepute BepHBIE YTBEPKICHUS:

a) runep0OoJia UMeET JBa IIEHTpa CUMMETPUU

0) runep6osa UMEET OJIHY OCb CUMMETPHH

B) MHAMasi OCh CHMMETPHUH TIepeceKaeT TUIepOoy B IBYX TOYKAX
r) runep0osa UMEET JIBE BEPIIUHBI

DKCIEHTPUCHTET PABHOCTOPOHHEH TUIepOOIIbl paBeH:
a)l

6) V2

B) 2

r)-1

@dokanbHBIM MMapaMeTPOM MapadoIbl Ha3bIBACTCS:

a) paccTosiHue OT (PoKyca 0 AUPEKTPUCH

0) moJIOBMHA PacCTOSHUA OT (poKyca 10 TUPEKTPUCHI
B) paccTosiHMEe OpT (poKyca A0 Hayasla KOOpIUHAT

I') HET MPaBUIILHOTO OTBETA

Kanonunueckoe ypaBHeHUE napadoIIbl:
a) y2:2px
0) y=2px



2
B) y=2px
I') HET IPAaBUJIBHOIO OTBETA

BriOepute BepHBIC YTBEPIKIACHUS:

a) BCe TOYKH MapaloJibl, 3aJaHHON KAHOHMYECKUM YPaBHEHUEM, PACIIOJIOKEHBI B OITyILIOcKocTH Y >0
0) BepiHa apadoIibl COBMAIAET ¢ €€ (POKYCOM

B) mapaboJjia IMEeT OCb CHMMETPUH

r) napaboyia CAMMETPUYHA OTHOCUTEIBHO €€ TUPEKTPUCHI

OKCLIEHTPUCUTET — 3TO:

a) YHCII0

0) npsimast

B) JIMHUSI BTOPOTO MOpsAKa
I') HET PaBUIILHOTO OTBETA

LleHTpaIbHBIMU JIMHUSIMH BTOPOTO MOPSAKA SBIISIOTCS:
a) SIUTUIIC

0) rumep6oa

B) mapaboJa

') HUYEro U3 BBIIEIEPEUNCIEHHOTO

K nuHMSAM BTOPOTO MOpSIIKa OTHOCSATCS:
a) DIUTUTIC

0) MHUMBI 3JTUIIC

B) runep6ona

r') MHUMas Tunepoona

1) napaboia

€) MHHUMas napabosua

CMenraHHoe TIPOU3BeIeHNnE BEKTOPOB d, bué PaBHO MO MOJYJIIO:

a) 00bemMy TeTpadpa, MOCTPOSHHOMY Ha 3TUX BEKTOpax

0) 00beMy MPSIMOYTOJILHOTO MapajlieNenuIea, HOCTPOCHHOMY Ha 3THX BEKTOpax
B) 00beMy napajuiesenuieia, HOCTPOEHHOMY Ha 3TUX BEKTOpax

r) 00beMy TPEYTOJIbHOM MPU3MBI, TIOCTPOEHHON Ha ATUX BEKTOPax

W3BecTHO, uT0 B = [a; 1_5] BriGepuTe BEpHEBIE YTBEPKICHHUS:

a) JUTMHa BEKTOPa P paBHa IIPOM3BEIEHHIO JUIMH BEKTOPOB d 1 b
6) JUIMHA BeKTOpa [f PaBHA CyMMe JUTHH BEKTOPOB @ 1 b

B) BEKTOP 7 IIEpIEHMKY/ISPEH BeKTOpaM d 1 b

I) BEKTOPBI B, @ 1 b KOMILIaHAPHBI

Bri6epute BepHbIe YTBEPKICHUS:

a) JIBM)KEHHEM Ha3bIBaeTCs MpeoOpazoBaHKe MPOCTPAHCTBA, COXPAHSIOIIEE PACCTOSHHS

0) B IPOCTPAHCTBE CUMMETPUSI OTHOCUTEIBHO TOUKH SBJISIETCS IBUKEHUEM, @ CHMMETPHSI OTHOCUTEIIBHO
IIJIOCKOCTH IBHKCHUEM HE SIBJISIETCS



B) JIt000€ ABMKEHME sBJIsieTCs: aQPUHHBIM MTpeoOpa3oBaHueM
I') HET BEPHOTO OTBETA

Ymemn: ocywecmeiinmos meopqecmn? NOUCK, dHaIu3 u cuHmes qubopMauuu, NPUMEHANb cucmemmbwlil

n00X00 015 peulenus NOCMAasIeHHbIX 3a0ay.

©ooNS O ~WNE

Bnaoemwv: nasvikamu ocywecmeleHusd  meopuyecKkoco noucka, analusza u curmesa MH@OPMCIMMM,

TeMBI KOHCIIEKTOB

[Monsipubie koopauHaThl. Chepudeckne KOOpIUHATHI.

CBs3b KOOPAMHAT TOYKH B PA3IUYHBIX CUCTEMAX KOOPIUHAT.

OOm1ast TeopHst TMHUKA BTOPOTO TOPSIIIKA.

AdduHHBIE 1 METPUYECKHE CBOMCTBA MPSIMBIX U TUIOCKOCTEH.

OO011ast Teopusi NIOBEPXHOCTEN BTOPOIO MOPSAIKA.

JIBY>KEHHE Ha TUIOCKOCTH U B IIPOCTPAHCTRBE.

AddunHbIe Tpeodpa3oBaHMs HA MJIOCKOCTH U B POCTPAHCTBE.

Jlvanm 1 ToBepXHOCTH 1-T0 U 2-T0 mopsiaka 1 ahpuHHBIC TIpeodpa3oBaHUsl.
[TpoekTHBHBIE TPEOOPA3OBAHHUSI.

NPUMEHEHUsL CUCIEMHO020 N00X00a OJisl peuleHUsi NOCMABIEeHHbLX 3A0aY.

NogaprwdE

TeMmbl fOKJIa10B

[Tonapnas, uunusApuYeckas u cpepudeckast CHCTEMbI KOOPJIMHAT.

Onnuric, runepbona, mapadoiia B MOJISPHON cHCTeMe KOOPAMHAT.

@oKanbHbIE U TUPEKTOPUAIBHBIE CBOMCTBA JJUINIICA.

[TpsmonuHeitHbIe 00pa3yoIIie TOBEPXHOCTEN BTOPOTO MOPSAIKA.

JIBOifHOE BEKTOPHOE MPOU3BEACHHUE U ACCOLIMATUBHOCTH BEKTOPHOTO MPOU3BEICHUSI.
Kak MoxHO faTh omnpeieneHue 3IIIUIca, TurnepooIibl U mapadosibl?

HpOCKTI/IBHOC OIPCACIICHUEC JIMHUU BTOPOI'0 IIOpsAKaA. OcHoBHas TCOpEMa HpOGKTHBHOﬁ TCOpHU

JIMHUW BTOPOTO MOPSAIKA.

8.

IIK — 1. Cnocoben oceausamo u uCnoib308ams meopemuieckue 3HaHus U npaKmuiecKue
VMEHUs U HABbIKU 8 NPEOMEMHOU 001acmu npu peteHuy npogeccUoOHaAIbHbIX 3a0ay.

ONEeMEHThI aHATUNTHYECKOM reoOMCTpHHU B CpGI[HCfI 1 BBICHIEH IIKOJIE (CpaBHI/ITCJ'IBHLII\/’I aHaJ'II/IS).

3unamo: nonsmus u meopemsol C 00KA3AMebCmeamu.

SukrwnE

Bormpocs! ycTHOT0 0omnpoca

JlaiiTe onpenesnenye BEKTopa.
Uem oTamyaeTcst BEKTOP U HAIIPABJICHHBIA OTPE30K?
Kakne BeKTOpbI Ha3bIBAIOTCS KOJUIMHEAPHBIMU?

Kakue BCKTOPBI HA3BIBAOTCA OJJUHAKOBO HaHpaBJ]CHHBIMI/I? HpOTI/IBOHOJ'IO)KHO HaHpaBHCHHBIMI/I?

Kakoii BekTop Ha3bIBaeTCs € AMHUYHBIM?

B dyem 3akmouaercs mpaBwio  TpeyrosibHuka? IlpaBuwio  mapannenorpamma?



MHOT'OYI'OJIbHUKa?

7. Kakue cBoiicTBa onepanuu CI0KeHHsI BEKTOPOB Bbl 3HaeTe?

8. UTo Ha3BIBAIOT PA3HOCTHIO JIBYX BEKTOPOB?

9.  UYto Ha3BIBAIOT IPOU3BEICHUEM BEKTOpA Ha IEHCTBUTEIBHOE YHUCIO0?

10. Kakwue cBoiicTBa onepariy yMHOKEHHUS BEKTOPa Ha YUCIIO BaM U3BECTHBI?

11. JlaifTe onpenesieHUe TUHEHHO 3aBUCUMON CUCTEMBI BEKTOPOB.

12. TIpuBenere npuMepbl TUHEHHO 3aBUCUMOM CHCTEMbI BEKTOPOB.

13. Ilepeuncnure CBOWCTBA CUCTEMbI TMHEWHO 3aBUCUMBIX BEKTOPOB.

14. Kakue BEKTOpHI Ha3bIBAIOTCS] KOMILIAHAPHBIMU?

15. Yro Takoe 6azuc?

16. [laiiTe onmpenenenne KOOpAUHAT BEeKTOpa B Oasmce.

17. OObsicHUTE, B YeM 3aKJII0YAETCS Pa3Inuue MEKIy 0a3MCOM M CUCTEMOM KOOpIUHAT.

18. Kak HaiiTh KOOpAWHATHI BEKTOPA, €CIIM U3BECTHBI KOOPAWHATHI €r0 Havaia U KOHIA?

19. Kak HaiiTu KOOpAWHATHI CYMMBI IBYX BEKTOPOB?

20. Kak HaliTH KOOpPAWHATHI PA3HOCTHU JBYX BEKTOPOB?

21. Kak HaliTH KOOpAMHATHI BEKTOPA, OTYYCHHOTO ITyTEM YMHOXXEHHSI BEKTOPa Ha YUCIIO?

22. Kak cBs3aHbl KOOPAMHATHI KOJJTMHEAPHBIX BEKTOPOB?

23. JlaiiTe omnpejeieHrne OpTOHOPMUPOBAHHOTO Oa3uca.

24. Yro takoe chepuyeckre KOOpAUHATHI?

25. YTto Takoe MojisipHbIe KOOPIAUHATHI?

26. JlaiiTe onpeneneHe CKAIPHOTO MTPOU3BEICHUS BEKTOPOB.

27. TlepeuncnuTe CBOWCTBA CKAJIIPHOTO IMPOU3BEICHHSI BEKTOPOB.

28. Kak HaliTH cKaJsipHOE IPOM3BEEHUE BEKTOPOB, 3HAsI UX KOOPAUHATHI?

29. OOBsCHUTE, B YeM 3aKJIIOYACTCs pa3HHIA MeX Ty ad(GUHHONW CHCTEMOW KOOPAWHAT U MPSIMOYTOJIBHOMN
JIEKapTOBOM CUCTEMOW KOOpIMHAT.

30. Kak HailTu koopAHHATHI TOUYKH B appuHHON crcTeMe KOopAMHAT? MOXHO JIM HAUTH KOOPAMHATHI
MIPOM3BOJILHON TOUKH B Oazuce?

31. Yto Takoe HaMpaBISIOMIMA BEKTOP MpsiMoii? CKOIbKO HAIIPABISIONIUX BEKTOPOB UMEET Ipsmast?

32. Kak MO>XHO 3a/1aTh IPSMYIO Ha IJIOCKOCTH?

33. Kak HaliTu KOOpIMHATHI HAIPABISIOLIETO BEKTOpa MPSIMOM Ha IJIOCKOCTH, €CIM M3BECTHO oOIiee
ypaBHeHUe 3Toi npsAMoi? KoopanHaTel BEKTOpa, NEPIEHIUKYIAPHOTO JAaHHOU MpsAMOn?

34. Kak MO>XHO OIpeIeNTuTh, YTO JIBa YPAaBHEHUS ONPEIEIISIOT Ha IMJIOCKOCTH OJHY U Ty ke mpsimyro? JIBe
napajuieNbHbIC IPsIMbIe?

35. JlaiiTe onpeneeHHe dIUTUTICA.

36. HanumumTe KaHOHMYECKOE YpaBHEHHUE IUIUIICA.

37. Kakwue cBoiicTBa yunIica BB 3HaeTe?

38. Kak HalTH SKCIEHTPHUCHTET 3Juthiica? B KakoM ciydae 3KCIEHTPUCUTET dJUTHIIca paBeH Hy:ro? Kak
BEJIMYMHA SKCIEHTPUCUTETA BIMSIET Ha (hopMy uurnca’?

39. JlaiiTe omnpeneieHHe TUIEPOOIIBI.

40. Hamumure KaHOHUYECKOE ypaBHEHHUE THIIEPOOIIBI.

41. Kaxkwue cBoiicTBa rurnepOosIbl BB 3HAETE?

42. Kak HaWTH OSKCIEHTpUCHUTET THIepOonbl? Kak BemWYMHA OSKCICHTPUCHTETA BIHSCT Ha (PopMmMy
runepOob1?

43. Uto Takoe paBHOCTOpOHHss TurnepOoma? Kakue ypaBHEHUS WMEIOT aCHMMTOTHI PaBHOCTOPOHHEH
runepOob1?
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44,
45.
46.
47.
48.
49,
50.
51.
52,
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

JlaiiTe onpenenenue mapaboIb.

Hanummre kanHoHM4ecKoe ypaBHEHHE MapadoIbl.

Kakwue cBolicTBa mapa0oJibl Bbl 3HaeTe?

UTto Takoe TupEeKTPHUCHI dJuurca, rurepoosbr? Ckonbko ux? CKOIbKO AUPEKTPHUC UMEET rmapadosa?
Jaiite ob1iee onpeneneHue Juist SJUIAIICA U TUTIEPOOITBI.

UTto Takoe JUHUS BTOPOro nopsiaka’?

Hanummre obiiee ypaBHeHHE TUHUU BTOPOTO MOPSIKA.

UTto Takoe LeHTpaIbHbIE U HELIEHTPAIbHBIC IUHUU BTOPOTO MOpsiaKa?

Jaiite onpesenenue KacaTelbHOM K JIMHUU BTOPOTO MOPSIIKA.

3anuiuTe ypaBHEeHHE KacaTelbHOU K AJUTUIICY.

3anummuTe ypaBHEHUE KacaTeIbHOM K rumepooue.

3anuimTe ypaBHEHHE KacaTelbHOU K mapadoie.

CKOJIBKO BCEro CYIIECTBYET TUIIOB JIMHMI BTOporo nopsaka? Ilepeuncnure ux.
OnuiuTe alNropuT™ MPUBEICHUS YPaBHEHUSI IMHUU BTOPOTO MOPSIKA K KAHOHUYECKOMY BHUTY.
Uro Takoe MOBEPXHOCTb BTOPOTO MOpsAKa?

Uro takoe nBmwxkenue? Kakue BUIbI ABUKEHUS Bbl 3HaeTe?

Uro Ttakoe adppunHOEC MpeoOpa3oBanue?

Uro Takoe MpoeKTUBHOE IpeodpazoBaHue?

Jaiite onpeneneHne CMENIaHHOTO MPOU3BEICHUS BEKTOPOB.

Kak HaiiTu cMenanHoe mpou3BeIeHIE BEKTOPOB, 3HASI UX KOOPAUHATHI?

Kakue cBoiicTBa CMEIIaHHOTO MPOU3BEAECHMSI BEKTOPOB Bbl 3HAaETE?

Jaiite ornpeneneHrne BEKTOPHOTO MPOU3BEICHUSI BEKTOPOB.

Kak HaliTu BEKTOpHOE IPOU3BEAECHUE BEKTOPOB, 3HASI UX KOOPIUHATHI?

Kaxkue cBolicTBa BEKTOPHOTO MPOU3BEICHHS BEKTOPOB BbI 3HAETE?

Kak M0>HO 3a1aTh MJIOCKOCTh B TPOCTPAHCTBE?

Kak M0HO 3a1aTh pAMYIO B IPOCTPaHCTBE?

3azanud TecTa

[TapameTrpudeckoe ypaBHEHHE NIPSIMON UMEET BUJL:
a) AX+By+C=0
0) y=kx+b

r) coOsSaXx+cospy+p=0

1)

X=X, +at
y:yo"'azt

€) HeT MPaBWJIHHOTO OTBETA

cI)OpM}/J'IBI, 10 KOTOPBIM MOKHO IMOCYNTATh KOOPAWHATHI TOYKH, ,Z[CJ'I?IHIeﬁ OTPE30K B JTaHHOM OTHOIIICHHWH,
BBITJTIAAAT TaK:
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a) \/(Xz _X1)2 +(y, - y1)2

X, +X VitV
6) x= L' 2. _ 1t Yo
) 2 y 2

B) X=X, = X; Y=Y,— VY
) X=X +X; Y=Yi+Y,
_ X+ AX, Vit AY,
1+ 4 1+ 4

€) HeT NMPaBWJIBHOI'O OTBETA

Hanummwre ypaBHeHue npsamoi, mpoxoasiieit uepe3 ase Touku (1, 1) u (3, 4).

a) 3x—2y-1=0
0) 3x—-2y+1=0
B) 3X—-2y =0

I') HET NPaBUJILHOTO OTBETA

Hanwmcate ypaBHeHHE NMpsMOH, MPOXOJAIIEH Yepe3 Hayajao KOOPAWHAT W MapajuIeTbHON IpsMoi 2X+3Y-
7=0.

a) 2x-3y=0

0) 2x+3y=0

B) 2x-3y+1=0

I') HET IPaBUJIBHOIO OTBETA

Haiitu paccrosnue ot touku H (4,-2) go mpsimoit 8x-15y-11=0
a)l

0)3

B) 4

T') HET MPaBUILHOTO OTBETA

—

VYo Mexay BEKTOpaMu g = {— 1, O,l} u b ={2,1,-1} pasen:
a) 30°

0) 45°

B) 60°

r) 120°

;) 135°

e) 150°

Jana napabomna y*=12x. KacarenpHas Kk Hell B TOUKe ¢ aOcIiuccoi X=3 OyaeT 3a1aBaThCsl YyPABHECHUEM:
a) x+y+3=0
0) x-y+3=0
B) x+y-3=0
T') HET MPaBUIBLHOTO OTBETA
12



Ymemn: peuiamo 3a0aqu, meop4ecKu UCnosib3ys nojly4eHHvle 3HaHusl.

Haiitu BepminHbl TpEYroibHUKa, 3Has cepeauHbl ero ctopoH: P (3,-2), Q (1,6), R (0,14)
a) (-2,-6), (8,2), (-6,10)

0) (2,6), (7,2), (6,10)

B) (2,-6), (8,-2), (6,10)

F) HET IIPaBUJIBHOI'O OTBETA

JlaHbl ypaBHEHUs MPSMBIX, COACP)KAIIUX CTOPOHBI TpeyrojbHHKa S5x-3Y-15=0, X+5y-3=0, 3x+y+5=0.
OpHa U3 ero BepIIMH UMEET KOOPIUHATHI:

a) (3,0)

0) (-5,6)

B) (-2,1)

I') HET NPaBUIILHOTO OTBETA

Haiitu paguyc okpyxHocTH, mpoxoasiiei yepe3 Touku O (0, 0), M (3, -1), N (8, 4).
a)3

0) 4

B) 4,5

r)5

1) HET BEPHOTO OTBETA

Tpeyronshuk ¢ BepmuHamu A (-2, -1), B (6, 1), C (3, 4) sBisercs:
a) OCTPOYTOJILHBIM

0) IpsAMOYTOJILHBIM

B) TYIIOYT'OJIbHBIM

I') paBHOOEAPEHHBIM

1) pPaBHOCTOPOHHUM

BekTop d MMeeT B HEKOTOpoM 6asmce koopamHatel (x, 1—x), Bektop b — koopamHatel (x° —2x,

x? —2x+1). [Ipu KaKUX 3HAYCHHSAX X BEKTOPHI KOJITHHEAPHBI?
a)-1

6)0

B) 1

r) 1,5

n) 2

€) HET BEpHOTO OTBETA

[Tpu kakom 3Hauenuu K Bexropsr: d (2,0, —3), b (k,5,—6), € (2,—5,—3) OyayT KOMILTaHAPHbI?
a)l

0)2

B) 3

r) 4

1) HET BEPHOI'O OTBETA
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x=1+2t (x=2-t,
y=1-t I/I{y=2+t'
a) COBITAJIAlOT

0) mapayuIeIbHBI

B) IIEPECEKAIOTCS

[Ipsimbie {

Jlana mapaboma y*=12x. KacarenpHas kK He#, mapamienbHas mnpsmon 3x-y+5=0, Oynmer 3amaBaThCs
YpaBHEHUEM:

a) x+y+3=0

0) 3x-y+1=0

B) x+y-3=0

I') HET PaBUIILHOTO OTBETA

—

BexropHoe npousBeieHue BEKTOPOB ; = {1, 4, 2} ub= {1, 3, —1} paBHO:
a) {1,12,-2}

0) 11

B) {~10,3,-1}

I') HET PaBUIILHOTO OTBETA

[Tnockoctn X—5y+4z+1=0 u 2x—-10y +8z —-5=0 sBustorcs:

a) COBITAJIAIOIIINUMHU

0) mapajeabHbIMU

B) IIepeCeKaOIUMUCS

I') HET IPaBUJIBHOIO OTBETA

[ToBepXHOCTH BTOPOTO MOPSAKA X% + y2 — 2% =27 ecTh:
a) cdepa

0) runepOoIMUecKuii mapadonoua

B) OKPY>KHOCTh

T') ABYTOJOCTHBINA THIEPOOTIONT

1) OJTHOTIONIOCTHBINA THIIEPOOTIOUT

€) HeT MPaBUILHOTO OTBETA

5x+1 , y+2 , z
, Y =——, 7 =—— ABIIETCA:

[peoGpaszoBanue X' =
X X X

a) IBFOKCHHEM

0) IpPOEKTUBHBIM MpeoOpazoBaHUEM
B) appuHHBIM TpeoOpa3oBaHuEM

I') HET MPaBUIILHOTO OTBETA

Bnaoems: meopemuyeckumu 3HAHUAMU U NPAKMUYECKUMU YMEHUSIMU, NPUMEHSISE UX 6 NPeOMemHol
obaacmu npu pewieHuy nNPogheccUoOHaIbHbIX 3a0aH.

3amanus Tecta
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Tlansl Tpu Bektopa: @ (1,2), b (=5, —1), & (—1, 3). Haiitu koopauats Bexktopa d = 2d + 3b — &,
a)d (—12,4)

6)d (—12,—2)
B)d (—12,6)
rd (12,4)

1) HET BEPHOT'O OTBETA

1 13

a)a:—' = —

7 7

2 13

6) a==, f=—

ya=2. f=3

13 2
B)a=—, f==

ya=—. f=-
1 13
na=--, f==
7 7

1) HET BEPHOT'O OTBETA

Jlanbl koopauHatThl BepinH Tpeyronbauka ABC: A (1,—3), B (3,—5), C (=5,7). Haliagure koopauHaThbl
CepEeIIH €Tr0 CTOPOH.

a) ('11 1)1 ('21 2)1 ('31 3)

6) ('1’ 1)’ ('2’ 2)1 (2’ '4)

B) (-2, 2), (8, -12), (-6, 11)

r) (-2, 2), (-2, 2), (-6, 11)

1) HET BEPHOI'0 OTBETA

CocTaBuTh ypaBHEHHUS CTOPOH TPEYroJIbHHKA, 3Has OJHY M3 ero BepuminH A (-4, 2) U ypaBHCHHUS IBYX
Meauan: 4x-2y+ 2=0 u 3x+y-12=0.

a) 2x+y-8=0, x-3y+10=0, x+4y-4=0

0) X+y-8=0, x-y+1=0, x+4y-4=0

B) 2X+Yy-8=0, x-6y+10=0, x+4y-4=0

I') HET IPAaBUJIILHOTO OTBETA

Janbl 1Ba BekTopa: d (8, —2), b (—=56,14). DTu BEeKTOPHI:

a) KOJUITMHEapHbI

0) HEeKOJUTMHEapHBbI

B) KOMIUTAHAPHBI

I') HEKOMIUTAaHAPHBI

1) HIYEro ONpee€HHOro O KOJUTMHEAPHOCTH MITM KOMIUTAHAPHOCTH 3TUX BEKTOPOB CKa3aTh HENb3s

Jansbl Tpu BexTopa: d (5,2,1), b (—1,4,2), ¢ (—1,—1,6). DT BEKTOPHI:
a) ABJIAOTCSA JIMHEWHO 3aBUCUMBIMH
0) ABJISAIOTCS JIMHEWHO HE3ABUCHMBIMH
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B) HHUYETO OHpe,Z[CJ'IéHHOFO 0 JJHHECHHOM 3aBHCUMOCTH HMJIM HE3aBUCHUMOCTH 3THX BCKTOPOB CKa3aThb HECJIb3s

B mapamrenorpamme ABCD Ttouka K — cepemuna otpeska BC m Touka O — Todka mepecedeHUs
nuaronaneid. [Ipuanmas 3a 6azucHbie BekTopsl AB u AD, Halinute B 3TOM 0a3uce KOOPAWHATH BEKTOPA
CO.
a) (—1,-1)
1
6) (—-1,-3)
11

B) (=3 o )
F) (_17 5)

11
m 3)

B mapamnenorpamme ABCD Ttouka K — cepemuna orpe3ka BC u Touka O — Touka mnepecedeHus
nuaronaneid. [IpuanMas 3a 6a3ucHBIE BEKTOPHI AB n ﬁ, HaliiuTe B ATOM 0a3uce KOOpAMHATHl BEKTOPA
KD.

a) (—1,-1)

1

1 1
B) (=3 o )
I‘) (_ 17 E)

11

la| = 1, |B | = 5, BEKTOpBI d U b MIPOTHUBOIOJIOKHO HampasieHbl. VX ckansipHOe MPOU3BEIEHNE PABHO:
a)5
0) -5
B) 0
r)4

1) CKISIPHOE TIPOU3BEICHUE HE MOXKET ObITh BEIUMCIICHO
€) HEeT BEPHOT0 OTBETA

CKaspHO€ MPOU3BEIeHUE BEKTOPOB d (6, 2), b (—1, 3) pasHo:
a) -6

0) 0

B) 6

r) 12

1) CKaJISIPHOE MPOU3BEICHIE HE MOXKET OBITh BBIYHCIICHO

€) HET BEpHOTO OTBETA

Paccrosaue mexay Toukamu A (—1,2) u B (5, 10) pasHo:
a) 8

0)9

B) 10
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') HEIOCTATOYHO JTAHHBIX JIJII BBIYUCIICHUS
1) HET BEPHOT'O OTBETA

CocTaBuTh ypaBHEHHE MPSIMOM, Ipoxoasmiei yepe3 Touky A (—3,4) u mapauienbHON npsmMon X — 2y +
5=0.

a)x—2y+9=0

0)x—2y+11=0

B)2Xx—y+9=0

r2x—y+11=20

1) HEJJOCTaTOYHO JAHHBIX JIJISl BBIYUCIICHUS

€) HET BEpHOI'0 OTBETA

Paccrostaue ot Touku A (1, —2) no npsmoit 4x = 3y paBHO:
a)0

0) 1

B) 2

r)3

1) HEJJIOCTATOYHO JAHHBIX JIJIS1 BEIYUCIICHUS

€) HET BEpHOTO OTBETA

Dkcnenrpucutert dmwumca 9x° + 25y* = 225 papen:

z 2 &
O Nl Oo N OWw

.1
|

w

1) HEIOCTaTOYHO JAHHBIX JUUISI BBIYUCIICHUS
€) HeT BEPHOT0 OTBETA

Bbruucnuth noayocu runep0oibl, 3Has, YTO pacCTOSHUE MEXAy (OKycaMH paBHO 8 U PACCTOSHUE MEXIY
JTUPEKTPUCAMU PaBHO 6

a) 2V3, 2

6) 23, 1

B) 22, 2

I') HET MPaBUIILHOTO OTBETA

Boruncnuth momyocu rumnepOosbl, 3Has, YTO JUPEKTPHUCHI JaHbl YpaBHEHUSIMU x=+3\2 u YroJl MeXIny
ACUMIITOTaMH — TIPSIMOM:

a) a=6 u b=6

0) a=6 u b=4

B) a=4 u b=6
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F) HCT MMPAaBUJIBHOI'O OTBCTA

N3BectHO, uTo Touka A (3, 6) nmpuHamIexkut napadone. Torna ¢pokanbHbBIN mapamMeTp napadolibl paBeH:
a) 6

0) 12

B) 18

r) 24

1) HEJJOCTATOYHO JTAHHBIX JJIs1 BBIYHCIICHUS

€) HET BEPHOT'O OTBETA

HccnenoBaTh, Kakas KpuBasi 3a/1aHa ypaBHEHHEM X 2-2XYy+2Y?-4X-6y+3=0
a) SIUTUIIC

0) rumep6oa

B) mapaboJa

I') HET PaBUIILHOTO OTBETA

HccnenoBaTh, Kakas KpUBast 3a/1aHa YpaBHEHHEM X *+6Xy+y*+6x+2y-1=0
a) rurnepboia

0) mapabona

B) DJUIUIIC

I') HET NPaBUIILHOTO OTBETA

HccnenoBaTh, Kakas KpUBas 3a/1aHa ypaBHEHHEM X 2-2Xy+2y?-4X-6y+3=0
a) nmapabosna

0) sumrc

B) runep6osna

I') HET MPaBUIILHOTO OTBETA

[puBecTH K KAHOHHYECKOMY BHIY M OITPEICIIUTD JINHUIO BTOPOTO MOPSIIKA
9x® +12xy + 4y® +8x+14y +3=0:

a) rurniepboma

6) mapaboina

B) DJUIMIIC

r) HET IPaBUIBHOTO OTBETA

Paccrostaue ot Touku (1, 2, 3) no miockoctu 6X —3Y +22 —13=0 paBHo:
a)2

0) 0,5

B) 1

r)7

) HET MPAaBHJILHOTO OTBETA

HpOMC)Ky'TO‘{Ha}I aTrTeCTanus
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VK-1 Cnocoben ocywecmenims NOUCK, KPUMUYECKUU AHAAU3 U CUHMeE3 UHpopMayuu, NPUMEeHIMb
cucmemHblll H00X00 05 peuleHuss NOCMABIEeHHbIX 3A0aH.

Buams.: nousmusi.

Vmemu: ocywecmensimos meopueckuil NOUCK, AHAIU3 U CUHME3 UHDOPMAyUU, NPUMEHIMb CUCIEMHbLI
n00X00 0/11 peueHus NOCMABIEeHHbIX 3a0ay.

Braoemv: nasvikamu ocywecmeénenus meopuecKko20 NOUCKA, AHAIU3A U CUHmMe3d uHgpopmayuu,
npUMeHeHUst CUCIEMHO20 N00X00A O/ peueHUs ROCMABIEeHHbIX 3a0ay.

Bomnpocskl Kk 3Kk3aMeHy

Cemectp 1

1. Bekrop. Omepauun Hajx CcBOOOJHBIMH BEKTOpaMHM (CIOKEHHE M YMHOXKEHHE Ha 4YHCIO).

KomnnHeapHble 1 KOMITJIaHAPHBIE BEKTOPBI.

JIuHeltHas 3aBUCUMOCTb M HE3aBUCUMOCTh BEKTOPOB.

BexropHoe npocTtpancTBo. ba3uc 1 pazMepHOCTh BEKTOPHOI'O IIPOCTPAHCTBA.

KoopanHaTsl BEKTOPOB.

CkaJisipHO€E TPOU3BEIEHUE BEKTOPOB.

Addunnas cucrema xoopauHat (adhduHHBI perep) Ha IUIOcKOCTH. [IpsiMoyronbHas aekapToBa

CUCTEMa KOOpJUHAT (OPTOHOPMHUPOBAHHBIN perep).

Paznuunble ypaBHEHUs IPSMON Ha MJIOCKOCTH.

HopmainbsHbiit BEKTOP MPSIMOH, 3aIaHHON OOIIUM ypaBHEHHEM.

VYros Mexy ABYMS NPSMBIMH, 3aJaHHBIMU OOIIUMH YPAaBHEHUSIMHU.

10. Yrox mMexmy AByMs IPSMBIMH, 33JaHHBIMU TpapUKaMH THHEHHBIX (QYHKIHA OT OTHOW TIEPEMEHHOM.

11. PaccTosiHue OT TOUKH A0 MPSAMOM, 33JaHHON OOIIMM YpaBHEHUEM.

12. PaccrosiHue MeX 1y napajuieIbHBIMH MPSIMBIMHE, 33JaHHBIMUA OOIIMMHU YPaBHEHUSIMH.

13. Vron mexny mpsiMbIMH Ha IUIOCKOCTH C M3BECTHBIMH HAIPaBISAIOIMIMMU BeKkTopaMmu. PaccrosiHue ot
TOYKH J0 NMPSMOM, 3aJaHHON TOYKON M HAIIPABJISIOIIUM BEKTOPOM, Ha INIOCKOCTH.

14. Dnnunc. Kanonnueckoe ypaBHeHue. CBONCTBa.

15. T'unep6ona. Kanonndeckoe ypaBuenue. CBOMCTRBA.

16. ITapabona. Kanonnueckoe ypaBHeHue. CBOHCTBa.

Uk wm

© N

Cemectp 2

1. OGmee ypaBHEHHE KpUBOM 2-T0 TopsaKa Ha TuiockocT. Kimaccudukaiys KpuBBIX BTOPOTO MOPSIKa
Ha IIOCKOCTH.

2. OpueHTanysi MHOXKECTBa (T€OMETPHUYECKHX) BEKTOPOB TMPSIMOW, IUIOCKOCTH € TPEXMEPHOTO
MPOCTPAHCTBA.

3. TloHsiTHE BEKTOPHOTO TPOU3BEACHUS B TPEXMEPHOM OPHEHTUPOBAHHOM  IPOCTPAHCTBE.
['eomeTpruecknii CMBICT BEKTOPHOTO MPOU3BEACHHUS.

4. BekTopHOE MPOHU3BEJCHIE B KOOPIUHATAX.

CBolicTBa BEKTOPHOTO POU3BEICHUS B BEKTOPHOM MPOCTPAHCTBE.

6. IlonsiTHE CMEMIAaHHOTO TPOU3BEACHHUS B TPEXMEPHOM OPUEHTHUPOBAHHOM MPOCTPAHCTBE.

['eomeTpuyeckuii CMbICT CMEIIAHHOTO MTPOU3BEAECHUS.

CwmelianHOe TPOU3BE/IEHNE B KOOPAMHATAX.

CBolicTBa CMENIAHHOTO TIPOU3BEACHUS.

9. YpaBHEHUS IIIOCKOCTH.

o

o N
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10.
11.

12.
13.

VYpaBHeHHUs IPAMOU B IPOCTPAHCTBE.

Yrom mexnay IByMs IUIOCKOCTSMH B NPOCTpaHCTBE. PaccTosiHME OT TOYKM 1O IUIOCKOCTH B
IIPOCTPAHCTBE.

MeTton ceueHu.

[ToBepxHOCTH BTOPOrO NOPSIAKA.

Cemectp 3

. Onpenenenue aBmxeHus. [lapannenbHblil IEpeHOC HA MIIOCKOCTH, IOBOPOT BOKPYT Touku. OceBas u

CKOJIb3d10asd CUMMETPHH.

. Koopnunatnas ¢opma mprkenus Ha 1uiockoct. Teopema Illans o kimaccupukanuu ABMKCHHA HA

IIJIOCKOCTH.

. [lapannenbHbIil IEPEHOC B IPOCTPAHCTBE, IOBOPOT BOKPYI OCH, BUHTOBOE JIBUKEHUE. 3epKaJIbHAs U

CKOJIb3S111asi CAMMETPUH B MIPOCTPAHCTBE, 3€PKAIbHBII IOBOPOT.
Koopnunataas ¢opma JIBIKEHUS HA IUIOCKOCTH. TeopemMa o Kiaccu(uKamuy JIBUKCHHNA B
MIPOCTPAHCTBE.

. Ompenenenne  adpdurroro  mpeoOpazoBanus.  Koopaunataeie — dopmynsl  addurHOTO

npeoOpazoBanus. HemoaBwxHble TOYKM M HEU3MCHseMble  HampaeieHus  adduHHOrO
npeoOpa3oBaHusl.

. A(l)(i)I/IHHBIe Hp606p330BaHI/IH Ha IIOCKOCTHU: POACTBO, KOCOC CKATHUC, TOMOTCTHA, CABUI', IICPCHOC U

InepeHOCHasd CUMMETPUA.

. AQdunnsie npeoOpa3zoBaHus B MPOCTPAHCTBE: KOCAsi OCEBas CUMMETpHsI, IEPEHOCHAs] CUMMETPHS,

KOCO# repeHoc, aQpuHHBIC TOBOPOTHI, MapaOOINICCKUN CIIBHT.

. Ilonsarue MMPOCKTUBHOI'O Hp606p830BaHI/I$I Ha INUIOCKOCTHU U B IIPOCTPAHCTBEC. OcHOBHBIE CBOMCTBa

MIPOEKTUBHBIX TPEOOpa3OBaHUM.

IIK — 1. Cnocoben oceausamv u uUCnoIb306ames meopemudeckue 3HAHUSA U NPAKmudecKue YMeHus u
HABbIKU 8 NPeOMemHOU 0bnacmu npu peuieHuy npopeccUoOHATbHbIX 3A0ay.

3Hamb.: noHAmus.

Ymems: ocywecmenamos meopueckuii NOUCK, AHAAU3 U CUHME3 UHDOPMAayuy, NPUMEHAmMb CUCEMHbLI
no0X00 0/ peueHus NOCMABIeHHbIX 3a0ad.

Bnaoemv: Hasvikamu ocywecmenenus meopuecko20 MNOUCKA, AHAAU3A U CuHmesa uHgopmayuu,
NpUMEHEHUs. CUCIEMHO20 NOOX00a 05 peuleHUsi NOCMABIEHHbIX 3A0ay.

S

Bonpocsl k 3xk3ameny

Cemectp 1

Bextop. Omnepanuu Haa CcBOOOJHBIMM BEKTOpaMU (CIOKEHME M YMHOXXEHHE Ha YHCIO).
KommHeapHble 1 KOMIIJIaHAPHBIE BEKTOPBI.

JInnelHas 3aBUCUMOCTD M HE3aBUCUMOCTh BEKTOPOB.

BexTtopHoe npocTtpancTBo. ba3zuc u pazMepHOCTh BEKTOPHOIO IPOCTPAHCTBA.

Koopannats! BEKTOpPOB.

CkansipHO€ TPOU3BEIEHUE BEKTOPOB.

Addunnas cucrema xoopauHat (adhduHHBI perep) Ha 1uiockocTH. I[IpsiMoyronbHast aekaproBa
CHUCTEMa KOOpJAUHAT (OPTOHOPMHUPOBAHHBIN PETIEp).

PaznuuHble ypaBHEHHS IPSIMOM Ha IJIOCKOCTH.
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14.
15.
16.

SR

© N

10.
11.

12.
13.

HopmanbeHbiit BEKTOp NPsIMOH, 3aJaHHON OOIIUM ypaBHEHHEM.

. Yromn Mexay AByMs IPSMBIMH, 3alaHHBIMU OOIUMH YPAaBHEHHUSIMH.
10.
11.
12.
13.

VYTos MeXIy ABYMS MPSMBIMH, 3aJaHHBIMU IpadUKaMu JIMHEHHBIX QYHKIUN OT OJJHOMN IepeMEHHOM.
PaccrosiHre OT TOUKH 10 IPSAMOI, 3alaHHOM OOLIUM YpaBHEHHEM.

PaccrosiHre Mex 1y napaaiebHbIMUA IPSMBIMU, 33/IaHHBIMU OOIIUMH YPaBHEHHUSIMH.

VYronm Mexay NpsMbIMU Ha IJIOCKOCTH C U3BECTHBIMU HAIPABISAIOIIMMH BEKTOpamu. PaccTostHue ot
TOYKH J0 MPSIMOH, 3aJaHHOM TOYKON U HAIIPABJISIOIUM BEKTOPOM, Ha INIOCKOCTH.

Ounnurnc. Kanonnueckoe ypaBHenue. CBOMCTBA.

l'unep6ona. Kanonndeckoe ypaBuenue. CBoiCTBa.

[Tapa6ona. Kanonnueckoe ypaBaeHue. CBOMCTBA.

Cemectp 2

. OOmiee ypaBHEHUE KpUBOH 2-T0 Mmopsaka Ha TuiockocT. Kinaccudukaius KpuBbIX BTOPOTO MOPsIKa

Ha IJIOCKOCTH.

. OpueHTanuss MHOXeCTBa (F€OMETPHUYECKHX) BEKTOPOB MPSIMOW, IUIOCKOCTH U TPEXMEPHOIO

IIPOCTPAHCTBA.

. Ilonstue BCKTOPHOI'O IMPOU3BCIACHU B TPEXMCPHOM OPUCHTHUPOBAHHOM IIpOCTPAaHCTBC.

['eomeTpuyecKknii CMBICIT BEKTOPHOTO MPOU3BEACHHUS.

BexTopHoe npousBeneHne B KOOpANHATAX.

CBoiicTBa BEKTOPHOT'O IIPOU3BEIEHUS B BEKTOPHOM IIPOCTPAHCTBE.

[lonsiTiEe CMEIMIAHHOTO NPOM3BENEHUS B TPEXMEPHOM OPHEHTHUPOBAHHOM  IIPOCTPAHCTBE.
I'eomeTpryeCcKnii CMBICI CMEIIAHHOTO IPOU3BEICHMUS.

CMemianHO€ IPOM3BEIEHUE B KOOPAUHATAX.

CBolicTBa CMEIIaHHOTO MPOU3BEICHMUSL.

YpaBHEHHUs IIIOCKOCTH.

VYpaBHEHHsI IPAMON B TPOCTPAHCTBE.

Yrom mexny IByMs INIOCKOCTAMU B IIPOCTpaHCTBE. PaccTosHME OT TOYKM 1O IIIOCKOCTH B
IIPOCTPAHCTBE.

Meron ceueHun.

[ToBepxHOCTH BTOPOTO MOPSAIKA.

Cemectp 3

. Onpenenenue aBmxenus. [lapannenbHblil IEpeHOC Ha MIIOCKOCTH, TOBOPOT BOKPYT Touku. OceBas u

CKOJIb3d1Iass CUMMCETPHHU.

. Koopnunatnas dopma asmxeHus Ha miaockocTu. Teopema Illans o kmaccudukamm ABIKCHUN Ha

IIIIOCKOCTH.

. [TapannenbHbIii TEPEHOC B MPOCTPAHCTBE, TIOBOPOT BOKPYT OCH, BUHTOBOE JBMKEHUE. 3€pKaJIbHAsA U

CKOJIB3SI111asi CHMMETPUH B IPOCTPAHCTBE, 3€PKATbHBIN MOBOPOT.
Koopnunataass ¢opma ABMKEHUS Ha IUIOCKOCTH. Teopema o0 KiacCH(UKAIMU JBW)KCHHUN B
MIPOCTPAHCTBE.

. Onpenenenne  adpduuaHOoro  mpeoOpaszoBanus.  KoopauHatHeie — Gopmynsl  adhPuHHOTO

npeoOpa3oBanus. HemoaBwkKHbIE TOYKM W HEU3MEHseMble  HampaBlieHUs  apUHHOTO
peoOpa3oBaHuUs.

. A(b(I)I/IHHBIC Hp606pa3OBaHI/I}I Ha IUNIOCKOCTHU: POACTBO, KOCOC CKATHEC, TOMOTCTUA, CABUTI, IICPCHOC U

MEPEHOCHAs! CHMMETPHSI.
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7. Addunnble mpeoOpa3oBaHusl B MPOCTPAHCTBE: KOcas OCEBasi CUMMETPHsI, MIEPEHOCHAs CUMMETPHS,
KOCOH1 mepeHoc, apuHHBIE TOBOPOTHI, TapaOOIMYECKUN CIIBUT.
8. IloHATHE MPOEKTHBHOTO MPEOOpPa3OBaHMs HA ITUIOCKOCTH M B IpocTpaHcTBe. OCHOBHBIE CBOMCTBA
IPOEKTUBHBIX PEOOPa30BAHH.

1.1. Mertoanueckue MaTepHAaJbl, ONpeejasiolMe MNPoUeaypbl OLEHUBAHMS
3HAHUH, YMEHUI, HABBIKOB U (MJIM) ONbITA JeATEJbHOCTH, XaPAKTEPU3YHOIIHUX

3Tanbl (POPMUPOBAHUSA KOMIIETEHIUI

HroroBass ouneHka 3HaHUW, YMEHHI],

mucuurnae cocrasirsieT 100 6ayuioB
MakcuManabHOE KOJUYECTBO 0ajUIOB, KOTOPOE MOXKHO HaOpaTh 3a TEKYIIUH KOHTPOJIb

0aJlJIoB.

crmoco0oB ACATCIIBHOCTH CTYACHTOB II0 H3y‘~laeM0ﬁ

- 70

3a 0TBETHI Ha BOIIPOCHI YCTHOI'O OIIpoca 00yyarouuiics MoxeT HabpaTh MakcuMalibHO 20 6asIoB.

3a BBIIIOJIHEHHUE TeCTa O0yUarOUIUiics MOXKET HaOpaTh MakcuMaiabHO 20 6aoB.

3a BBINOJIHEHHE JIOKJIa/1a 00yJaroIuics MOXKeT HabpaTh MakcuMainbHo 20 Gaios.

3a BBINOJIHEHNE KOHCTIEKTa 00yJaromuicss MOKeT Ha0paTh MakcuMaiabHO 10 Ganos.

MakcumanbHas cymma OaJuioB, KOTOpBIE OOydaromuiics MoxkeT HaOpaTh NpH clade SK3aMmeHa,
cocrasiseT 30 6aoB.

Jis cnaum sK3aMeHa HEOOXOJMMO BBINOJHHUTH BCE 3a/JaHUS TEKYIIEro KOHTPOJSA. 3HAYUMBIM
MOMCHTOM SBJIACTCSA MOKA3aTCIb M3YUYCHUA MaTcpuajia J'IeKIIPIfI 1 BBIIIOJITHCHUEC 33}13HI/II>1 B YKAa3aHHBIC
cpoku. Ha sx3aMeH BBIHOCUTCSI MaTepuall, U3jaraeéMblil B JICKIUAX U pacCMaTpUBAeMblil Ha IPAKTUYECKUX

3aHATHSIX.
IIkaja oneHUBaHUS OTBETOB CTY/JAEHTOB HA JK3aMeHe
bamnsr Kpurepun onienuBanus
0-5 C rpyObiMu omrOKamMu U3JlaraeT TEOpEeTHUECKUI MaTepua, He BIaIeeT NOHITUSIMU U
TEPMHUHOJIOTHEH, He OTBEYaeT Ha BOIPOCHI
6-11 JIeMOHCTpUpYET YaCTUYHOE BOCTIPOU3BEACHUE N3yueHHOT0. OOBSICHSAET OTACIbHBIC
MOJIOKEHMsI YCBOSCHHOM Teopuu. He oTBeuaeT Ha OOJIBIIMHCTBO BOIPOCOB
12-21 W3naraer TeopeTrueckuil MaTepual, BilajeeT NOHATHUAMU U TEPMUHOJIOTHEH, CIOCOOeH
K 0000IIEHNIO U3T0KEHHOW TEOPHH, BHIUT CBSI3b TEOPUH C MPAKTUKOM, yMeeT
MIPUMEHUTH €€ B MPOCTEHUIINX CITydasX.
22-27 | YeTKO M JOTUYHO U3JaraeT TeOPeTUYECKU MaTepHrai, CBOOOIHO BIa/IeeT MOHATUAMU U
TEPMHUHOJIOTHEH, CITOCOOEH K 0000IIEHNIO U3JI0KEHHON TEOPUH, XOPOLIO BUIUT CBSI3b
TEOPHH C MPAKTUKOM, yMeeT NpUMEHUTh ee. OTBeyaeT Ha OOJIBIIMHCTBO BOIIPOCOB
28-30 | YerTko ¥ JOTHMYHO M3JaraeT TEOPETUYECKUI MaTepHrai, CBOOOIHO BIa/IeeT MOHATUAMU U

TEPMUHOJIOTHEH, ClIOCOOEeH K 0000IIEHNIO U3T0KEHHOW TEOPHH, XOPOIIO BUAMT CBSA3b
TEOpUH C MPAKTUKON, yMeeT NPpUMEHUTh ee. OTBEYaeT Ha BCe BOMPOCHI, IEMOHCTPUPYS
OCO3HAaHHOCTb YCBOCHHBIX TEOPETUUECKUX 3HAHUH, TPOSBIISS CIIOCOOHOCTD K
CaMOCTOSITEJIbHBIM BBIBOAAM U T.II.
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HroroBas mkana oueHNBaHUs Pe3yJIbTATOB OCBOEHHS TUCIHUILIUHBI
HroroBas omeHKa MO JUCHHUILIMHE (HOPMHPYETCS M3 CyMMBbI OajUIOB MO pe3yibTaTaMm
TEKYIIET0 KOHTPOJS M NPOMEXKYTOYHOM aTTeCTallud M BBICTABISIETCS B COOTBETCTBHM C

MIPUBEICHHON HUXE TaOIUIIeH.

Onenka no nATHOAILHOM cHCTEMeE OneHka 1Mo croda/LILHOMH CHCTEMeE
5 OTJIHYHO 81-100
4 XOpoI1110 61-80
3 Y/10BJIETBOPUTEIbHO 41-60
2 HEY/10BJIETBOPUTEJIBHO 0-40
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