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1. IlepeyeHb KOMIIETEHIIUI ¢ yKAa3aHMEM 3TANOB UX ()OPMHUPOBAHUSA B MIPOLIECCE OCBOCHUS
o0pa3oBaTeJIbHOM MPOrPaMMbI
IacnopT ¢oHaA O1LIEHOUYHBIX CPEICTB IO JUCHUIINHE (MOYJII0)

a. MOACJIM KOHTPOJHUPYEMBIX KOMIIeTeHIInii

Komnierenmun, popmupyemsie B rpoliecce 0CBOCHHS! TUCIUTUIMHBI (MOIYIIS):

3a1a4

Tun | ®opmMyIHPOBKA KOMIIETEHIIUH Homep DopMyTUPOBKA HHAUKATOpPA
KOMIIe HHIMKATOpa AOCTHKEHHS L eJTH
TeHIH AOCTUKEHH S

" eJIH
YHuBepcanbHasi KOMIETECHIIUS
CriocobeH OCyIIeCTBISATh NJ-1 YK -1.1. | HaxoauT u KpuTHYECKU
IIOMCK, KPUTUYECKUI aHAIIN3 U aHaIM3UpyeT UH(pOpMaIHIo,
VYK-1 | cunres nnpopmanum, HEOOXOUMYIO JUIsl pELICHUs
IIPUMEHATH CUCTEMHBIN TIOIAXO0] IIOCTABJICHHOM 3a1a4H.
JUISl pEeILIEHUs IT0CTABICHHBIX NJ-2 YK -1.2 | PaccmarpuBaeT BO3MOXHEIE

BapUaHTbI pCUICHHA 3a1a4U,
OLCHUBaA UX JOCTOMHCTBA U
HEOOCTAaTKHU

b. TpedoBaHue K pe3yIbTaTaM OCBOEHHS M CHUILIHHBI
B pe3yabrare ocBoeHUs A CUMILIMHBI (MOAYJIs1) 00yUarOmMiics 10JIKEeH:

3HAThb:

- METOJIbl aHaJIM3a WH(OpMAIHU, HEOOXOAMMOM i pelieHus noctasiaeHHou 3anaun (M1-1 VK -

1.1);

- BapHUaHTHI PEIICHNUS 3a/1a4H, OlCHUBAsE UX JocTonHCTBA U Henoctarku (M]1-2 YK-1.2);

yMeThb:

- HaxOAWTh M KPUTHYECKH aHAIM3UPOBAaTh HMH(OPMAIMIO, HEOOXOOUMYIO ISl pEIICHHS
nocrasnenHoi 3axaun. (MJ1-1 YK -1.1.);
- paccMarpuBaTh BOZMOKHBIE BAPUAHTHI PEIICHHS 33/1a4H, OLCHUBATh UX JOCTOMHCTBA M HEJJOCTATK!
(U]-2 YK-1.2).




2. Onucanue mokasarejieii M KpUTepHeB OLEHUBAHHMSI KOMIIETEHUMHA HAa Pa3jIMYHbIX
Tamnax ux (popmMupoBaHUSA, ONMCAHNE IKAJ OLleHMBAHUS

Tabmmma 1 — OneHka KOHTPOIUPYEMOH KOMITETSHIIMH TUCIUTIINHBI (MOTYJIs1)

Ne Kon KoHTtpomupyembie pe3yiabTaThl 00ydeHUs HaumenoBanue
- KOHTPOJIUPYEMOM OLICHOYHOT'O
KOMIIETEHIIH CpeacTBa
(maaMKaTOpa
JTOCTHKEHUS
KOMITCTCHITHH )

1 3nams: MeTOBI aHANHM3a HHPOPMALINH, Tect
HEOOXOIMMOM JIJIsl pEeIICHHUS ITOCTAaBICHHON (TUCBEMEHHO)
3a71a49u CobecenoBanue

WUJ-1 VK -1.1. Ymemv: HAXOAUTh U KPUTHUECKU Tecr
aHANMM3UPOBaATh HH(POPMALIKIO, HEOOXOIUMYIO KonTtponpHas
JUTSL PELICHUS TOCTABICHHOM 3a1a4uu pabora
[Iucemennoe
3a/1aHue
CobecenoBanue
2 3namy: BapuaHThI pellleHus 3a1auu, ouenuBas | Tecr
WX TOCTOMHCTBA M HEJOCTATKU KonTtponpHas
U-2 YK-1.2 Ymempw: paccMaTpuBarh BO3MOKHBIC BApPHAHTHI | paboTra
pelleHus 3a1a4u, OLEHUBaTh UX JocTouHCcTBa U | IIMchbMeHHOE
HEJIOCTATKU 3a/aHue
CobecenoBanue
Tabnuna 2 — [IpumepHbIil nepedyeHb OIIEHOYHBIX CPE/ICTB
Hanmenosanue IIpencraBnenue
Ne Kpatkas xapakrepucTtuka
L | OUeHOUHOrO OLCHOUHOTO CpEICTBA OLICHOYHOI'O CPEJICTBA B
CpeacTBa donme
Cucrema cTaHIapTU3UPOBAHHBIX
3aJJaHUi, TTO3BOJISIONIAS
1 Tect aBTOMATU3UPOBATh POLEAYPY @OH/I TECTOBBIX 3aJaHUI
U3MEPEHUs YpOBHS 3HAHUN U
YMEHH, 00yyJaromerocs
2 CobecenoBanue CpencTBo KOHTPOJIS, Bormpocs! o Temam /
OpPraHU30BaHHOE KaK CIeIHaIbHAas paszzenaM AUCIUILTUHBL,
Oecena nMpernoiaBaTess ¢ Npe/ICTaBJICHHBIC B
00y4aroImyuMHUCs Ha TEMBI, MIPUBSI3KE K
CBSI3aHHBIE C U3y9aeMOU KOMITCTEHIIHSIM,
JUCLUIIIINHOM, U paCCYUTAaHHOE HA npeaycMoTpeHHsiM PITJT
BBISICHEHHE 00heMa 3HAaHUN
00ydJaroIerocs 1o onpeeIeHHOMY
pazneny, TeMe, mpobiemMe u T.11.
3 Pedepar [IpoxykT camocrosiTenbHOM padoTel | Temsl pedepaToB
00ydJaromierocs, mpeaCcTaBIsTIONTUN
co00i1 KpaTKoe U3JI0KEHHUE B
MMCbMEHHOM BH/JIE€ TTOJTyYEHHBIX
Pe3yIbTATOB TEOPETHYECKOTO
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aHalii3a ONpeAeICHHON HayYHOI
(yueOHO-HCCTIeI0BATEIHCKOM ) TEMBI,
TJIe aBTOP PACKPBIBACT CYTh
HCCIIeTyeMOH TPOOJIEMBbI, TPUBOIUT
pa3IMYHbIC TOUKH 3PCHHUS, a TAKKE
CO6CTBCHHBIC B3rJs1Abl Ha HEC

3amaua
(mpakTuyeckoe
3aJIaHHE)

CpencTBo OLIEHKH YMEHHUS
MIPUMEHSITH MTOJTy9CHHBIC
TEOpETUYECKHE 3HAHUSI B
MPAKTUYECKOU CUTYyaluu. 3aaada
(3amanue)nokHa OBITH HAITpaBJIcHA
Ha OIICHUBAHHE TEX KOMIIETCHITHH,
KOTOpBIE MO/JIeKAT OCBOCHHUIO B
JaHHOM JTUCHMILINHE, TOJDKHA
COJIEP>KaTh YETKYIO HHCTPYKIIHIO 110
BBITIOJTHEHUIO WJIA QJITOPUTM
IEeUCTBUI

KomiuiekT 3agau u
3aJaHul

Kontponbnas
pabora

CpencTBo IpoBEepKU YMEHUN
NPUMEHSTH MTOJy4eHHbIC 3HAHUS IS
pelIeHus 3a/1a4 ONpPeAeICHHOTO
THIIA TI0 TEME WJIN pa3aeiy

KoMIuIekT KOHTpOIBHBIX
3alaHUM 110 BapUaHTaM




Tabnuna 3 — Kputepun u mKaibl 175 OLEHKH YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIUHU B XO€
OCBOCHMS AUCITUTUIMHBI

[okazarenn Kputepun onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIMN
OLIEHUBAHUS
HeynosnerBop | YI0OBIETBOPHUTEIHHO, Xoporo [/ | OtmraHO / 3a4TEHO
UTENBHO, 3a4TE€HO 3a4TEHO
He 3aureHo
«3HaTH» YpoBeHb MunuManbHO YpoBeHb 3HaHUH B | YPOBEHb 3HAHUH B
3HaHUU HIDKE | JOMYCTUMBIA yPOBEHb o0neme, o0neme,
MUHHMAIBHO | 3HAaHUIL; JOMYLICHO COOTBETCTBYIOLIEM | COOTBETCTBYIOLIIEM
JOMYCTUMBIX | MHOECTBO HEIpyObIX IIPOTpaMMe; nporpamme; 6e3
TpeboBaHUil; OINO0K JIOTTYIIIEHO OIMO0K
HMMEIOT MECTO HECKOJIBKO
rpyobie HETrpyObIX OLIMOOK
OITMOKH
«YMeTb» IIpu pewrenuun | IIpogeMOHCTPUPOBaHBI IIponemonctpupo | IIponemoHcTpUpOBaH
THUTIOBBIX OCHOBHBIC YMEHHUSI. BaHbI BCE BI BCE OCHOBHEIE
(crapmaptHbIX | PemeHsl Tuosble OCHOBHBIE YMEHHUSI, HEKOTOPBIE —
) 3a1a4 He (cranmapTHbIe) 33aUM ¢ | yMeHHs. PemieHsl | Ha ypOBHE XOPOIIO
MPOIGMOHCTPH | HErpyOBIMH OIIMOKAMHU. BCE OCHOBHEIE 3aKpeTICHHBIX
pOBaHBI BrimonHeHs! Bce 3a]a4u C HaBBIKOB. PerieHs! Bce
HEKOTOpBIE 3aJaHus, HO HE B IIOJIHOM | HEIpyOBIMHU OCHOBHBIE 337a4H C
OCHOBHBIE o0Bbeme. omunOKamH. OTJCITBHBIMU
YMEHHUSL. BrimonHeHsl Bce | HeCyIIECTBEHHBIMH
Nmerot mecto 3aJaHus, B omnOKamH.
rpyObIe oJTHOM 00BeMe, | BwImomHeHbI Bce
OIINOKH. HO HEKOTOPBIE C 3aJjaHHs B TIOJIHOM
HEIO0YETaMU. 00beMe, 0€e3
HEJI0YETOB.
Xapakrepuctuka | Kommnereniust | ChopMHUpOBaHHOCTD Cdopmuposanno | ChopMHpPOBaHHOCTH
c(OPMHUPOBAHHOCT | B ITOITHON KOMITETEHIINU CTh KOMIIETEHIIUN | KOMIETCHIMH
1 KOMITETEHIIUH Mepe He COOTBETCTBYET B LIEJIOM MOJHOCTHIO
chopMHPOBaH | MUHMMAJIbHBIM COOTBETCTBYET COOTBETCTBYET
a. TpeOOBaHUSIM. TpeOOBaHUSM. TpeOOBaHUSIM.
Nmeromuxcst Nmeromuxcs 3HaHUU 1 Nmeromumxcs NmMeromuxcs 3HaHUN U
3HaHUHN U YMEHUH B LEIOM 3HAaHUI U YMEHUN | YMEHUH U MOTHUBALIUU
YMEHUH JIOCTaTOYHO JJISl pEIICHHS | B LIEJIOM B IIOJTHOH Mepe
HEJIOCTaTOYHO | CTaHJAPTHBIX JIOCTATOYHO ISt JIOCTATOYHO ISt
JUISl pELICHUs] | MPaKTUYECKUX peleHus PEILIEHHS CIIOXKHBIX
MPaKTUYECKUX | MPOPECCHOHATBHBIX CTaHJApTHBIX MPaKTUIECKUX
npodeccuoHan | 3axa4, Ho TpedyeTcst MPAKTUIECKUX npodecCHOHATb-HBIX
BHBIX 3a]a4 JIOTIOJTHUTENbHAS npodeccuoHanbH | 3a1a4
MPaKTUKA 110 BIX 337134
OONBIIMHCTBY
NPaKTUYECKUX 33134
YpoBennb Hu3zkwnii Iloporossiii Ba3zoBbrit Bricoknii
copmupoBaHHOC
TH KOMINeTeH-IINI
Cymma  Hangos 0-60 61-75 76 -85 86 — 100
(E)-k-k

* OI_ICHI/IBaCTCH JUIS KaXKI0M KOMIETEHLMH OTACIBHO.
Fk_ CyMMI/IpyeTCﬂ 0asI 1o MoKa3aTelIaM OILICHUBAHUA <«3HATb» U «YMETbH»; IIPU 3TOM COOTHOUICHUEC
KOMIIOHCHTOB KOMIICTCHIIMH B 0611_16171 TPYAOCMKOCTH JUCHUIIJIMHBI «3HATbH» / «YMCTB» COCTABJIACT

40/ 60.



3. MeToanueckue MaTepuaJibl, onpeaesomme nNpoueaypy OueHuBaHus 3HAHUA, YMeHUI 1
ONBbITA /1eATEJIbHOCTH, XapaKTepHU3yIolHe 3Tanbl GopMUpPOBaAHUA KOMIIETEHIUI

IIpomexyTouHasi aTTecTAlMs KA4YeCTBA TOJrOTOBKH OOYYAIONIUXCS IO JUCHIUTIIMHE
(Momyin0) «BeICcIIas MaTeMaTHKa» MPOBOJIUTCS B COOTBETCTBHH C JIOKAJTLHBIMH HOPMATHUBHBIMHU
akTaMu AKaJeMUu U SIBISIETCS OO0sI3aTENIbHOM, MpeaHa3HA4YeHA IS OMpPEIEICHHUS CTEIeHU
JIOCTHOKCHHS YI€OHBIX IIeJIeH 110 AUCIUIUITMHE U TPOBOIUTCA B (popMe SK3aMeHa B 1 —oM cemecTpe.

OOyyJaronuecss TOTOBATCS K OSK3aMEHY CaMOCTOSITENBbHO. [loAroToBka 3akitoyaeTcs B
W3y4EHUH MPOTPAMMHOTO MaTepuana JUCIHMIUIMHBI C HCIOJIh30BAaHUEM JIMYHBIX 3aIuceH,
CICIIAaHHBIX B PabOUYMX TETPAIAX, U PEKOMEHIOBAaHHOW B IPOIECCE HM3YyYCHUS ITUCIMILUIMHBI
mutepatypel. llpu HeoOXoaummocTH oOydarommecs OOpamalTcs 3a KOHCYJIbTAMEeH K
MIPETNO/IaBaTeli0, BEAYIIEMY IAaHHYIO TUCIUTINHY.

dopma poBeeHHS TPOMEKYTOUHOMN aTTeCTaluy IS 00YJarONUXCsl MHBAIHIOB U JIUI] C
OTPAaHUYEHHBIMH BO3MOKHOCTSIMH  3JI0POBbSI  BBIOMpACTCS € Y4YE€TOM HHIWBHAYATbHBIX
ncuxo(U3nIecKux 0cobeHHOCTeH (YCTHO, MUCEMEHHO Ha Oymare, MUCBMEHHO Ha KOMITBIOTEpE, B
dopme TectupoBaHus u T..). [Ipm HEOOXOAMMOCTH OOyYarOIIMMCS WHBAIUIAM M JUIAM C
OTPAaHWYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI TIPEIOCTABIISETCS JOMOJHUTEIBHOE BPEeMs JUIS
IIOATOTOBKH OTBETA Ha DK3aMeHe / 3a4eTe.

Meroauka OLCHUBAHUS
1) Mo crobamtbHOI 1mKaie B Tabuity 4 3aHectd 6asl (Bi), monydeHHbIe 00YYaOIIUMCS B XO/IE
ocBoeHus qucuuiunHel. (Kputepuu npencrasiens! B Tabnuue 3).

Tabmuma 4 — Ilpumep pacyeTHOH TaOMUIBI WTOTOBOTO OICHMBAHUS KOMIIETCHIUH Y
oOyyaro1erocs 1o JMCHUILIMHE (Moaym0) «Bbiciias MaTeMaTHKa

Kon MHJUKATOpa | Y CIOBHOE Onenka npUOOPETEHHBIX KOMIIETCHIUH B

KOMIIETEHIIUU o0o3HaueHne | Oamiax

Na-1 YK-1.1. b1 50

-2 YK-1.2 b2 50

Hroro (O.bi) 100

B cpemnem (OBi)/ n 50

2) OnpenenuTh OIEHKY MO JUCHUIUIMHE (MOJYI0) IO IIKAJe COOTHECEHUsI 0alioB M OIEHOK
(Tabmura 5).

Tabmuma 5 — Illkama u3MepeHHss YpOBHS CGHOPMHUPOBAHHOCTH KOMITETEHIIMHA B pE3yJbTare
OCBOEHUS AUCHUIIUHBI (MOys1) «Bpiciias MareMaTuka

HToroBsiii 6t 0-60 61-75 76-85 86-100
Heynosnersopur
YA p Y 10BAETBOPUTENHEHO Xoportio OTnanano
OneHka €JILHO
(3auTeHO) (3auTeHO) (3auTeHO)
(He 3a4TeHO)
YpoBeHb .
. [Toporossrii . .
c(hOpMUPOBAHHOCTH Huszkuii bazoBblii Bricokuii
KOMIIETCHIUH

[TokazaTenu «3HaATB», «yMETb» MPHU MPOMEKYTOYHOW aTrTecTanmuu B GopMe dK3aMeHa
ONPEAEIISIIOTCS OlLICHKaMu «OTJIAYHO, «XOPOLLIOY, «YIOBJIETBOPUTEIIBHOY,
«HEYJIOBJICTBOPUTEILHO», YTO COOTBETCTBYET YPOBHSIM C(HOPMUPOBAHHOCTH KOMIICTCHIIHHA
«BBICOKHUI», «0a30BbIiN», «ITIOPOTOBBIIY, «HU3KUN.
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«Omauynoy» — 00yJaronuiics rIyoOKo M MPOYHO YCBOWJI BECh MPOTPaMMHBIA MaTepua,
MCYEPIBIBAIONIE, IOCIEA0BATENIbHO, TPAMOTHO H JIOTUYECKU CTPOMHO €ro u3Jiaraer, He
3aTpyIHSETCS] C OTBETOM IPU BUIOW3MEHEHUHU 3a/laHus, CBOOOJHO CIIpaBisieTcs C 3ajauaMu U
MPAKTUYECKAMH  33JaHUSMHU, TPABWIBHO OOOCHOBBIBACT TMPHUHATHIC PEIICHHUS, YMEET
CaMOCTOSTENIbHO 0000IIaTh U U3JIaraTh MaTepual, He JA0MycKas OUIHOOK.

«Xopowo» — 00ydarlIMiCs TBEPIO 3HAET IMPOTrpaMMHBIN MaTepuall, TPaMOTHO U IO
CYIIECTBY M3JIaraer ero, He JI0MYyCKaeT CYIIeCTBEHHbIX HETOYHOCTEH B OTBETE Ha BOMPOC, MOXKET
MPABUIILHO TMPUMCHITh TEOPETHYECKHUE TOJOKEHUS W BIAJCeT HEOOXOAUMBIMH YMEHUSMHU H
HABbIKAMU MPU BHIMOJIHEHUH TPAKTUUYECKHUX 3aJaHUI.

«¥Yoosnemeopumenvro» — 00y4arOUMIicCs YCBOWI TOJBKO OCHOBHOH Marepuall, HO He
3HAET OT/IEBHBIX JETalIeH, TOMyCKaeT HETOYHOCTH, HEIOCTATOYHO MPABUIIbHBIC (POPMYITUPOBKH,
HapyIlIaeT I[OCIeOBATEIbHOCTh B M3JIOKEHHHM IPOTPAMMHOIO MaTepuaia M HCHbITHIBAET
3aTPYAHEHUS B BBITTOJIHEHUH MPAKTUYECKUX 3aJaHUH.

«Heyoosnemsopumenvro» — 00y4aronuiics He 3HaeT 3HAYUTENbHOM YacTH MPOrPaMMHOTO
Marepuaia, IOMYCKaeT CYIIECTBEHHBIC OIIMOKH, ¢ OOJIBIIMMH 3aTPYJHEHUSIMU BBITIOJIHSIET
MPAKTHUYECKUE 3a/IaHus, 3a/1a4u.

Texkymas arrecranus o0y4ammMXcsd 10 JucHuIUiMHe (Moaymio) «Beiciias
MaTeMaTHKay MPOBOJIUTCS B (hOpME KOHTPOJIBHBIX MEPOIPHUATHII MO OLIEHUBAHUIO (PaKTUUECKUX
PEe3yJIbTaTOB OCBOCHHMSI JUCIMILTAHBI (MOIYJIS) B pa3pe3e KOMIETCHINHA U ¢ quddepeHInanuen
nio nokazaressaim «3HATb» u « YMETDby.

4. TunoBble KOHTPOJIbHbIE 3aJaHUsI MJIH HWHbIE MATEPHAJIbI, HEOOX0AMMbIE IS OIeHKH
3HAHWH, YMEHMH W ONbITA JAeATEJbHOCTH, XAPAKTEPU3YIOUIMX JTanbl (POPMHPOBAHUA

KOMIIeTeHIIMi B Ipoiecce 0CBOEHUs 00pa30BaTeIbHOI MPOrpaMMbl.

4.1 Tecmoegwie 3a0anus 01s ouenku komnemenuuu HI-1 YK-1.1. no noxazamenio «3namoy

l. Tum 3aJaHui: BblﬁOp OTHOI'0 IMPABUJIBHOI'O BapvMaHTa M3 NMPECAJI0KCHHBIX BADUAHTOB
OTBETOB

Bapuanr 3ananus 1.

ITopsAn0K onpenenaunTens — 3To:

1. nuana3oH 3Ha4YEHUI ero 3JIEMEHTOB

2. 3HaYeHHE NMPOU3BEACHUU HJIEMEHTOB IJIaBHOW JUaroHaiu
3. YUCJIO ero CTPOK U CTOJOIIOB

4. cyMMa MHJIEKCOB MEPBOTO 3JIEMEHTA NEPBOIl CTPOKU
[TpaBuiibHBIN OTBET: 3.

Bapuanrt 3ananus 2.

Paceromre d mescry Tourcamn M103Y1) 5 M2(23Y2) gnpenenserca o popuyse
L d=y0g+x ) +(y,+y,)
5 &=y =% ) +(y,~ v,
5 4= =) =(y, -y,

4 d :\/(X1+X2)2 ~(yi+Y,)

[IpaBunbHEI OTBET: 2

BapuanTt 3aganus 3.



Yo Ha3bIBAECTCS, HHTETPUPOBAHUEM?

1. omepanust HAXOXKAECHUS HEONPEAETICHHOTO HHTerpaja

2. onepauusi HAXOXAECHUS IPOU3BOJHOMN

3. moctpoenue rpaduka GpyHKIUN

4. mpenen OTHOLIEHUS NpupalieHus QyHKIHUN K IPUPALLICHUIO apryMeHTa
[TpaBuibHbII OTBET: 1.

Bapuanr 3aganus 4.

Heo0xoauMbIM yclioBUEM SKCTpeMyMa (PYHKIIMH BYX HEPEMEHHBIX SBISETCS
1. Hanuare mpousBoHOM

2. Hanmuue Todek neperuoa

3. PaBeHCTBO HYIIO YaCTHBIX MPOU3BOAHBIX (PYHKIUU

4. Bo3pactanue pyHKIUN

[IpaBuibHBIN OTBET: 3.

Bapuant 3aganus 5.

KakoB reoMeTpUYECKHUI CMBICII POU3BOIHOM?

1. oHa paBHa CKOPOCTH MAaT€pUAIbHON TOUKH B MOMEHT BPEMEHH
2. 9TO TAaHTEHC yIJla HAaKJIOHA KacaTeIbHON B TOUKE KaCaHUS

3. 9T0 Macca MaTepuaIbHOU TOYKHU

4. ero HET

[IpaBuibHBIN OTBET: 2

Bapuanr 3ananus 6.
OGnacThIo ompeencHus GYHKINK ABYX HepeMeHHbx Z = f (X; y) SIBJISICTCS:

1. MHOK€CTBO 3HAUEHUH X, IPU KOTOPHIX (PYHKIUS UMEET CMBICII;

2.Ha3bIBAE€TCS COBOKYMHOCTh To4YeK (X;y), B KOTOpBIX JaHHasg (QyHKUIUA
JeICTBUTENbHBIE 3HAUEHUS;

3. MHOXXECTBO 3Ha4E€HHUH Y, IPU KOTOPBIX (PYHKIUS UMEET CMBICT,

4. MHOKECTBO 3HAUYECHHM Z, B KOTOPBIX (DYHKIIMS OIpEesIeHA.

ITpaBuIIbHBIN OTBET: 2.

Bapuant 3ananus 7.

Pemenns qudepeHINATbHBIX YPaBHCHUH MOAPA3ACIIIOTCS Ha:
1. npoGHBIE

2. YaCTHBIE

3. eIbHBIC

4. napaMeTpuYECKHE

ITpaBuiIbHBIN OTBET: 2

BapuanT 3aganus 8.

MNpUuHHUMACT

O0BeM BBI60D0‘IHOI>1 COBOKVITHOCTH - 3TO KOJIMYECTBO BCEX 00BEKTOB COBOKYVYITHOCTH

1. BBIOOpOYHOI

2. reHepaJIbHOU

3. nonHOM

4. cTaTUCTUYECKOMN
[TpaBunbHbI oTBET: 1

Bapuant 3aganus 9.



Ecnu Bce BO3MOKHEIC 3HAUCHUS JUCKPETHOM CIYUAMHON BEIHYMHEL X YMCHBIINTE Ha YETHIPE
€JIMHMIIBI, TO €€ MATEMATHYECKOE OKHJIaHHE:

1. yMEHBIIMTCS HA YETHIPE CTUHUIIBI

2. HE U3MEHHUTCS

3. YBEJIMYHTCS HA YETHIPE STUHUIIBI

4. yMEHBIIIUTCS B YETHIPE pasa

[IpaBuibHBIN OTBET: 1.

BapuanTt 3aganus 10.
Ddopmyiia DOJHON BEPOSITHOCTU:

L. p(A) =Y P(H)P(AH);

2 p(A) =3 P(A)P(H)

3. P(A) :SP(A,»)P(HEIA);
4. P(A) :;‘ P(A)P(AH,),

IIpaBunpHBIM OTBET: 1.

Bapuanr 3aganus 11.

JInnelHpiil K03hQUUMEHT KOPPEIALNN IPUHUMAET 3HAUYEHUS Ha OTPE3KE:
1.or-1 mo 1;

2.0t 0 1o 1;

3.01 0 mo 10;

4.0t -1 10 0.

[TpaBunbHbI oTBET: 1

Il. Tun 3axanuii: BLIOOP HECKOJIbKHUX NPABUWIBHBIX BAPDHAHTOB U3 NMPeE/IJI0OKEHHbIX BADHAHTOB
0TBETOB

Bapuant 3aganus 12.

U3 npennoKeHHBIX TPeJIesIOB YHCIOBbIX MOCIEI0BATENLHOCTEN BEIOEPUTE BEPHBIE:

. C . C . C
1. lim—=0. 5 lim—=0. 3lim—=w
n—o N T 0N T 0 n

: ..n .n
g4 limc-o=0w0. glim—=w. glim—=ow

n—co ' n—0 C ' n—w C

[TpaBwibHEIH oTBeT: 1,3,4,6

Bapuanr 3amanus 13.

K cBoiicTBaM HeompeIeIeHHOT0 HHTErpasia OTHOCSTCS:

1. uHTErpasl CyMMBI paBEH CyMME WHTETPAJIOB

. TPAHCTIOHUPOBaHUE

. BRBIHECCHHE TIOCTOSIHHOM 32 3HAK MHTErpaia

. JIeJIeHHe MHTerpalia Ha MOABIHTETPATbHYIO () YHKITHUIO

. MHTETpaJI MIPOU3BEICHNUS PaBEH MPOHU3BEICHUIO HHTETPAIIOB

DN bW
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[IpaBunbHEIN OTBET: 1,3.

I1l. Tun 3agaHmii: ycTaHOBJIeHHEe NPABWJIbHOW IOCJI€I0BATEIbHOCTH B TMPeII0KeHHBIX

BapHaHTax O0TBETOB

Bapuanr 3aganus 14.

agbl 18a coOniTha A, B. YcranoBure coorBeTcTBHE. UTO O3HAYAET BEIpAKEHUE:

1 |A

1 | XoTs ObI 0IHO COOBITHE TTPOHU3OIILIO

2 A+B

2 | Hu ogHO cOOBITHE HE TPOU3OIILIO

w
o
S|
+
|
%

3 | PaBHble coObITHS

SN
N
|

4 | Tonpko 0HO TPOU3OIILIO

5 | O6a coObITHs TPON3OILTH

[TpaBunbHebIi oTBET: 1-4; 2-1; 3-5; 4-2.

BapuanTt 3amanus 15.

Y CcTaHOBUTE COOTBETCTBHE CBOMCTBAM d)VHKHI/II/II

11y>0 1 | Bo3pacraer
2| y<0 2 | Borayras
31y">0 3 | Yernas

4| y'<0 4 | YobIBaer

5 5 | Bemmykmnas
6 6 | Heuetnas

[TpaBwibHEI oTBeT: 1-1; 2-4; 3-2; 4-5.

BapuanTt 3amanus 16.

Y CTaHOBUTL COOTBETCTBHE MEXKY NOHATUSIMHU M COOTBETCTBYIOIIMMU ONPeACIICHUSIMH

[TOHATHUE

OITPEAEJIEHUA

1. Bekrop

1. Otpe3ok, Havago M KOHEL KOTOPOro
COBIAJAIOT

2. Hynb - BexTop

2. HampaBiieHHBIN O0TpE30K

3. EAMHWUYHBIN BEKTOP

3. BekTopsl, Jexampe B MapaJUIeIbHBIX
IJIOCKOCTSIX (MJIM B OJTHOM TUIOCKOCTH)

4. KOJITMHEapHbIE BEKTOPHI

4. BekTop, IJIMHA KOTOPOT0 paBHA €UHUIIE

5. KOMINIaHAapHBIC BEKTOPLI

5. Bekrophl, nexammue Ha MNapaielbHbIX
MPSIMBIX (MK HA OJTHOM MPSIMOIA)

6. Bekropsbl, jexaliye B IepeceKaroluxcs
TJIOCKOCTSIX

10




[TpaBunenebrii otBeT: 1 - 2;2-1;3-4;4-5;5-3.

IV. Tun 3aaaHuii: 3aJaHHe OTKPBITOr0 THNA (CAMOCTOSITEJbLHbI BBOJ 00y4alOUIUMCS
NPAaBWJIBHOIO OTBETA B BH/le TEPMHUHA, KPATKOI0 ONpe/ieIeHnsl)

BapuanTt 3aganus 17.

[Ipenen oTHOmIEHUS mpUpamieHUss (YHKIUM K TPUPALMICHUI0 apTyMEHTa, NpU CTPEMIICHUU
IIOCJIEAHETO K HYJIIO Ha3bIBACTCS byHKIHIN

IIpaBUIBHBIN OTBET: POU3BOJIHON

Bapuant 3aganus 18.

HauBpiciiuii mopsgok BXOAsamux B auddepeHInaibHoe ypaBHEHHE IPOM3BOJHBIX — 3TO
ypaBHEHHUS.

[TpaBUIBHBIN OTBET: MOPSAIOK

4.2 Tecmoegwie 3a0anus 011 ouenku komnemenyuu H[-1 YK-1.1. no noxkazamento « Ymemoy

Bapuanr 3ananus 1.
302

a b

3HaueHune onpeaAcInTCIIA
1. 3b+2a;
2. 3a-2b;
3. 3a+2b;
4. 3b-2a.

PaBHO.

[TpaBunbHBI OTBET: 4

Bapuanr 3ananus 2. B
JlaHbl BEKTOPEL 7 — (], 2, 3) . b= (1; 0, 2) Haiitu jyimny BeKTopa: 2a+3b.
1. 2

=

A owoN
(o))

17

[TpaBuibHEBI OTBET: 3

BapuanT 3ananus 3.

[Iycts momyisimsi B_MoMeHT t nacumthiBaetT P(t)=500+10t> ocobeii. CKOPOCTb HW3MEHEHHS
HONYIISINNY OaKTEPHH B MOMEHT BpeMeHH t=2¢ paBHa:

1. 540;

2. 500;

3. 520;

4.40.

[TpaBuiIbHBIN OTBET: 4.

11



BapuanTt 3ananus 4.

Borunciuts uaTerpan [ e3*dx

1. e*

ZleSx
"3

3.3
4, e

[TpaBuiIbHBIN OTBET: 2.

Bapuant 3aganus 5.

2
YacTHasg npou3BoaHAs ﬂ oT hyHKIMH Z=X°+2VY paBHA:
ox?
1.0
2. 2X
3.2
4,

[TpaBuiibHBII OTBET: 3

BapuanT 3aganus 6.

Jan tpeyroapHuk ¢ BepmnHaMi A(2,0), B(-2,4) u C(1,5). Halitn KoOpAMHATY cepeIrHbI CTOPOHEI
AB

1.(2,2);

2.(0,2);

3.(3,2);

4. (2,0);

[TpaBuIIbHBIN OTBET: 2.

Bapuanr 3ananus 7.
CKOJIBKO DKCTPEMYMOB COAEPKUAT (D YHKIINSI H300paskeHHas Ha PUCYHKE?

1.0
2.3
3.2 u‘
o ol ysinx

[TpaBuiIbHBIN OTBET: 2.

BapuanT 3ananus 8.

[poussonas dyukims f(X)=2x%-3x+1 B Touke xo=1 paBHa:
1.1

2.0

3.2

4. -1

IIpaBunpHbI OTBET: 1

Bapwanrt 3ananus 9.

CyMMa 4acTHBIX POU3BOJIHBIX MEPBOTO Nmopsiika QYHKIMU Z=Xy+2X-2Y
1. 1+x-y

2.1

3.0

12



4, x+y

ITpaBuibHBII OTBET: 4

BapuanT 3aganus 10. Y
[Tmomaas KpUBOJIMHEHHON TpaIelMU paBHA:
1.7/3

2.10
3.15 ,

y=x%
4.1, ’

[IpaBuibHBIN OTBET: 1

Bapuant 3aganus 11.
B ypHe 2 GenbIx, 3 4epHBIX mapa. M3 ypHBEI BEIHUMAIOT HOAPSA ABa Iapa. BeposATHOCTH TOro, YTo
00a mrapa Oenble paBHA:

1.

vl N vl N

S

1
4, —.
6

[TpaBUIBHBII OTBET:2

Bapuanrt 3ananus 12.
Cryuaiigas BeauurHa X 3aJaHa 3HaKOM pacHpeaeIeHus

Xi X1=0 Xo=2 X3=3
pi 0,4 0,2 ?
BeposTHOCTB 7151 TPETHEro 3HAaUeHUsI U MATEMATUYECKOE OKHUIAHUE CIYYaTHON BETMYMHBI X

PaBHBL:
1. p3=0,1; M(X)=1,5
2. p3 =0,4; M(X)=2,5
3. p3 =0,4; M(X)=1,6
4. p3 =0,1; M(X)=2.
[TpaBunibHBI OTBET: 3

Bapwanrt 3ananus 13.

JUis HEeKOTOpbIX MpU3HAKOB X M V., CBSA3aHHBIX KOPPEISIIMOHHON 3aBUCHMMOCTBIO KO3 UIIMEHT
Koppensu paBeH I =0,95, Torna cBs3b MEXAY MPU3HAKAMU:

1. Tecnas, obparHas

2. cnabas, npsMas

3. cnabas1, oOpaTHas

4. TecHasl, mpsiMas.

13



ITpaBuibHBIN OTBET: 4

BapuanT 3aganus 14.

Ecnu BbIOOpOUYHas CpefHss Xs=95 , TO JOBEPUTEIbHbIN HHTEPBAJ JUlsl T€HEepaIbHON CpeiHed uMeeT
BUA:

1.(4;7)

2.(3,3,6,7)

3. (-5;5)

4. (2,5; 6,5)

[TpaBUibHBIN OTBET: 2

Il. Tun 33}13]—[1/11713 BbIﬁOp HECKOJBKHUX IPABUJIBHBIX BAapHAaHTOB U3 MNMPEAJOKCHHBIX
BapHaHTOB OTBE€TOB

BapuanTt 3ananus 15.

Kakne u3 CJICAVIOIIINX YPABHCHHUU ABJISIFOTCS I[I/Id)d)CDCHHI/IaJII)HI)IMI/I?

L X2 +y3=7+xX

2.12y"+ 36y = 2X;

3.y"—Inx+3x? =cosy

4.7 -3yCcoSX =X

5. y"+y +1=0

[IpaBunbHbIl OTBET: 2,3,5

I1l. Tun 3aJaHMuM: YCTAHOBJICHHUE HpaBHJIbHOﬁ mocJIeA0BaTC/IbHOCTH B IIPEAJIOKEHHBIX
BapHaHTax 0TBETOB

Bapuanr 3ananus 16.
YcTaHOBUTE COOTBETCTBHE MEXKIY VPAaBHEHUSIM (DVHKIIHHA U UX CBOMCTBAMU

YPABHEHU S ®YHKIUN CBOMCTBA
1 y = x? 1 | Yernas QpyHkIus
2 y=x° 2 | Heuernas ¢pynkuus
3 y=x"+1 3 | OyHKIHS 00IIEro MOJI0KEHUS
4 y=x>+5x-3 4 | lepuognieckast pyHKIUS
5 5 | JIuneitnast pyHKIMS

[TpaBwibHEIH oTBeT: 1-1; 2-2; 3-4; 4-3.
Bapuant 3ananus 17.

e 1 2 0 -2
JlaHBI MATPUIILI - 0 _1 )41 - 1 O ,_ YCTAHOBHUTC COOTBETCTBUC!

| ONIEPALIUU | PE3YJIbTAT
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1. A+B 1 4j
1.
-1 -1
2. A*B 0 2
2. 1 2
3.A-B 1 0
3. 1 -1
4. B*A 2 92
4.
-1 0
5.2A 2 4
“lo -2
2 =2
“-1 o0

[TpaBunpHbrii otBeT: 1 —3;2-6;3-1;4-2;5-5

BapuanTt 3amganus 18.

I[TOPSJIOK YPABHEHU A
1) IlepBoro nopsiaka; 1) 2y n ym —sin x
2) Broporo nopsiaka; 2
3) Tpetbero nmopsiaka. )y + 6InX=x+ 3y

3) V(1 +x°) =3x7
§ Y (y+x?) =3¢

[TpaBunbHsblii otBeT: 1 —3;2—-4;3-1

IV. Tun 3ananmii: 3a1aHue OTKPLITOr0 THNA (CAMOCTOSAITE/BLHBbII BBOA 00y4YaOIIUMCH
NMPAaBUJIBHOIO OTBETA B BH/le TEPMHMHA, KPATKOI'0 OIpeIeIeHUus)

Bapuanrt 3ananus 19.

N . 3
YrnoBoit kodhuireHt npsamoit y = oX + 3 paBeHn
[TpaBunbHbI oTBET: 3/5

Bapuanr 3aganus 20. 1 1
Munop M1 matpunbl A = [0 ] paBeH

[TpaBuibHBIN OTBET: |

Bapuanr 3aganus 21.
CormacHoO HEOOXOAMMOMY TPU3HAKY CYIIECTBOBAHHMS TOYEK DJKCTPEMyMa, KOOPIMHATHI

CTALMOHAPHOI TOUKHM st PYHKIHAH JIBYX EPEMEHHBIX Z=X>+Y? paBubl: X=_ ; y=__.
ITpaBuibHsbI oTBET: 0; 0.

4.3 Tecmoeguvie 3a0anus 01 ouenku komnemenyuu HJI1-2 YK-1.2. no nokazamenio «3namovy»

Bapuant 3aganus 1.
15



KoopanHaTamMu BeKTOpa Ha3bIBAIOTCS:

1. cocTaBinstoLIe BEKTOPA HA OCH KOOPJIMHAT;
2. HaIpaBJIAIOLINE KOCHHYCHI 3TOTO BEKTOPa;
3. mpoeKIMK BEKTOpa Ha OCH KOOPIUHAT;

4. yriasl MeXy BEKTOPOM U OCSIMH KOODIHHAT.
ITpaBuiibHBIN OTBET: 3

BapuanT 3aganus 2.

Ecnu B Touke o npousBoHas GyHKLIUH PaBHA HYIIIO, TO:
1. %o - Toka SKCTpEMyMa;
2.%0 - TOUKa MUHHMYMA;
3. %0 - TouKka MaKCHUMyMa;

4. %o - KpUTHYECKAs TOYKA.

[TpaBuiibHBII OTBET: 4

BapuanT 3aganus 3.
®Ovyukumein y=f(x) Ha3pIBAIOT:

l.Takyt0 3aBUCHUMOCTb TIEPEMEHHOM X OT MEpPEeMEHHOH y, 4YTO KaXJOMy 3HA4YEHHUIO X
COOTBETCTBYET €AMHCTBEHHOE 3HAYCHUE ),

2.TaKyl0 3aBUCUMOCTb II€PEMEHHON y OT IEpPEeMEHHON X, YTO KaXJIOMYy 3HAYEHHUIO X
COOTBETCTBYET €AMHCTBEHHOE 3HAYCHHUE ),

3. Takyl0 3aBHCHMOCTb NEPEMEHHOH X OT NEPEMEHHOW y, 4YTO OJHOMy 3HAYEHHUIO ) MOTYT
COOTBETCTBOBAaTh HECKOJIBKO 3HAUEHUH X;

4. 3aBUCUMOCTb IEPEMEHHOM ) OT IEPEMEHHOM X.

[TpaBuiibHBIN OTBET: 2

Bapuant 3aganus 4.
Yemy paBeH HUHTErpall I f (kx + b)dx, eciu K — uuco, a I f(x)dx=F(x)+C

1L.F(kx+b)+C
2.kF(kx+b)+C

3-iF(kx+b)+C
4. —kF(kx+b)+C

IIpaBunbpHBIN OTBET: 3

Bapwanrt 3ananus 5.

YacTHast mpou3BoiHas GYHKIIMU HECKOJIBKHUX ITEPEMEHHBIX — 3TO:

1. oObIuHasE TPOM3BOIHAS

2. IpOU3BO/IHAS, BEIUMCIIEHHAS 110 KaKOW-TM00 MEPEMEHHOM B MPEANOI0KEHNUH, UTO BCE OCTAIIbHBIC
MIEPEMEHHBIE SBJIAIOTCSI KOHCTAHTaMU

3.BO3BEJIEHUE B KBApaT

4. onepanys YMHOKEHUS

ITpaBuIIbHBIN OTBET: 2.
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BapuanTt 3ananus 6.

!
OOmuM _pemieHreM auddepeHIHAIBPHOTO YPaBHEHUS TIEPBOT0 MOPSAKA y = f(X, y)

Ha3bIBACTCA (bVHKI_II/Iﬂ BuUJAa.

1. X = ¢(C)

2.y = @(X,C)
3.y = f(x,c)
4.y = f'(x,c).

[IpaBuibHBIN OTBET: 2

BapuanTt 3aganus 7.
IIpenen noCcTOSSHHON paBeH
1. mocTOSTHHOM

2. HYJIO

3.equHHULIE

4. He CylIeCTBYET
IIpaBunpHbIA OTBET: 1

BapuanT 3aganus 8.

HeobxoanMoe yciioBre SKcTpeMymMa 3To:

1. HamM4Me pa3pbrIBOB PYHKIUU

2. byHK1IUSA JOHKHA YOBIBAThH

3. paBEHCTBO HYIIIO MTPOU3BOAHON (HYHKIIMH
4. TaKOTO YCJIOBUS HET

[TpaBuiibHBIN OTBET: 3

BapuanT 3aganus 9.

PerpeccuoHHbIN ¥ KOPPEIANMOHHBINA aHAIN3 CBOAUTCA K ...

1. Hax Ok 1eHNIO BapHaluu

2. HaXOXACHUIO CPEIHEN U TUCIIEPCUH

3. ycTaHOBIEHUIO (POPMBI 3aBUCMOCTH U U3MEPEHHIO TECHOTHI CBA3U
4. OLIEHKH CPEIHUX U JUCIIEPCUH JIBYX BBIOOPOK

[TpaBuibHBIA OTBET: 3

Bapuanr 3ananus 10.

Ecnu p — BEeposITHOCTB ycriexa B € AMHUYHOM UCTIbITAaHUH, = 1— P — BEpOATHOCTh HEY/IauH, N — YHUCIIO0
€IMHIYHBIX MCIIBITAHUHN B OMBITE, M — YHCIIO YCIIEXOB B N eIMHUYHBIX UcnbITaHuax (0 < m <n), To
dbopmyna GMHOMHMATILHOTO pacpeieIeHUs UMEET BUJL:

1. B(m=C -p"-q";
2.P,(m)=p"-q"";

3 P,(m)=Cl-p"-q" "
4.P,(m)=C[-p""-q".

ITpaBuibHBIN OTBET: 3

Bapuant 3aganus 11.
Jlaasl BepossTHOCTH coObITHii P(4) n P(B), BEIOEpUTE BEPHBIE VIBEPKICHNA:
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1. Ecnmu A u B HecoBmectHble, TO P(A+B) =P(4)+P(B)
2. Ecnu A n B 3aBucumsle, To P(A*B) =P(A4)*P(B)

3. Ecniu A u B ne3aBucumsie, 1o P(A*B) =P(4)*P(B)
4. Ecnu A n B 3aBucumsle, 10 P(A*B) =P(A)*P(B/A)
5. Ecnu 4 u B coBmectHbIe, TO0 P(A) + P(B) — P(AB)

6. Eciu A -IIPOTHUBOIIOJIOKHOE COOBITHE, TO P (A) =1-P (A)
[TpaBunbHsIii oTBeT: 1,3,4,5,6

1. Tun 3aJaHMi: BbIﬁOp HECKOJBbKHUX NNPABUJIBHBIX BAPDUAHTOB U3 NPCAJIO0KCHHBIX BAPDHAHTOB
OTBETOB

Bapuant 3aganus 12.

BriOepuTe paBUIbHBIE YTBEPIKICHHMS

1. mpou3BoHAs OT HYJS paBHA HYJIO

2. Ipou3BOJIHAs OT OCTOSIHHOW paBHA MOCTOSIHHON
3. mpoU3BOJHAs OT IOCTOSIHHOM paBHA HYJIIO

4. Ipou3BOIHASA OT IOCTOSIHHON HE CYIIECTBYET
[TpaBunbHbIl oTBET: 1,3.

BapuanTt 3amganus 13.

Omnepaliyst YMHOKEHHS IBYX MaTPULL UMEET MECTO, ECIIU:

1. pa3MepHOCTH MaTpPHII COBITAJIAl0T

2. KOJIMYECTBO CTPOK IMEPBOI MATPHUIIBI PABHO KOJIMUYECTBY CTOJIOIIOB BTOPOH MATPHIIBI
3. KOJIMYECTBO CTOJIOIOB MEPBOM MAaTPHUIIbI PABHO CTPOK CTOJIOIIOB BTOPOH MaTPHIIBI
4.
5.

KOJIMYECTBO CTPOK TIEPBO MATPHUIIBI PABHO KOJIMUYECTBY CTPOK BTOPOI MATPHUIIBI
KOJINYECTBO CTOJIOLIOB MEPBON MAaTPHIIBI PABHO KOJIMYECTBY CTOJIOLOB BTOPOI MaTpHUIIbI
[TpaBuibHbI oTBET: 1,3

I1l. Tun 3agaHumii: ycTaHoOBJIeHHE TPABWIBHOI MOCJI€I0BATEIbHOCTH B TMPeNJI0KeHHbIX
BAPUAHTAX OTBETOB

Bapuant 3aganus 14.
YcraHOBUTE COOTBETCTBUE
YcTaHOBHUTE COOTBETCTBUE MEXKAY MPOU3BOIHBIMHU M X ONPEICICHUIMU

YACTHBIE I[TPOU3BO/IHBIE 2 OITPEAEJIEHUA
ITOPAIKA
1 027 1. z iuddepenuupyercs aBa pasza 1o X
oX oy
527 2.z nupdepeHuupyercs cHavasa 1o Y, a moToMm
2. 7 pe3ynbTaT nudhepeHIupyIoT 1Mo X
OX
3 0%z 3. Z nuddepeHnUpyeTcs cCHavaja 1o X, a moToM
' e3yabTatT AudhepeHunupyroT no
oy ox pe3y. bdepentupy y
4. 7 nuddepenuupyercs 1Ba pasza 1o y

[TpaBwibHbIH oTBeT: 1 —3;2-1;3 -2

BapuanTt 3amanus 15.
Y cTaHOBUTH COOTBETCTBUE B3AUMHOI'0 PACIIOI0KEHUSA IPIMBIX Y= k1X+ bl uy= kz X+b2
18




[TPAMBIE TP YCJIOBUH, YTO

1. TTapasuienbHBI; 1. ki=k2 bi=h2
2. IlepnieH IUKYIISIPHBI; 2. ki=k: b1
3. IlepecekaroTcst moj yriom 3. kike=-1
4. CoBNaiaroT. 4. kik2=1
k, —k
5. tga = —~2—+
' 1+kKk,

[TpaBunbHbIii oTBeT: 1-2;2-3;3-5;4-1

IV. Tun 3agaHuii: 3aJaHHe OTKPBITOI0 THNA (CAMOCTOSITEJIbHbIH BBOJ 00Yy4YalOUIUMCSI
NPaBUWJILHOTO 0TBETA B BH/Ie TEPMHHA, KPATKOT0 ONpeaeIeHusl)

Bapuant 3ananus 16.
OnpeneneHHbI HHTETPATl OOBIYHO BBIYHCIISIETCS 110 (hopMyIie
[IpaBunbHbIi oTBEeT: HhloTOHA-JICiiOHMITA

Bapuanrt 3amanust 17.

Ecnu cucrema ypaBHEHHI UMEET €IMHCTBEHHOE PEIICHHE, TO OHA HA3bIBACTCS
[IpaBUIBHBII OTBET: ONpEIEICHHOM

BapuanT 3aganus 18.

9TO IIOKA3aTelb PACCEUBAHMs 3HAUECHUH CIIy4allHON BEJIMYMHBI OKOJIO
MaTE€MaTUYECKOro OXKUIAHUS;
IIpaBunbpHbIN OTBET: Jlucnepeus

4.4 Tecmoegwie 3a0anus 0a:a ouenku komnemenyuu HI1-2 YK-1.2. no nokazamenio « Ymemoy

Bapuanr 3aganus 1.

Boruncnuth npou3BoaHy0 y = e* — 3x
l.e*—-1

2.e* =3

3. (e%+e)

4. m(e®-e?)

ITpaBuiIbHBIN OTBET:2

BapuanT 3aganus 2.

XapakTepUCTUIYECKOMY YPABHEHUIO k2 +1= 0 COOTBETCTBYET I[I/Id)d)eDeHHI/IaHBHOC YPaBHCHUC!

Ly +y+1=0

2.y"+y=0
3. yrr_y:O
4. y"+y' =0

ITpaBuiIbHBIN OTBET: 2

Bapuaur 3aganus 3.
P a . | 2x +x,=3,
O1npenenurenb CUCTEMEL VPDAaBHEHUI < pDaBeH:
2x, —3x, =1
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1.-8
2.6
3.12
4.3

[TpaBuibHbII OTBET: 1.

Bapuanr 3aganus 4.
JlaHbl MaTpuUILIbL:

( -1 2) ( 0 1)
A: B:
5 3 " -3 4
Cymmoit A+B saBisieTcs maTpuua:
1. (13 2.( -1 2
5 3 2 3
3. (12 4.( -1 3
27 2 7
[IpaBunbHBIN OTBET: 4.

Bapuant 3aganus 5.

VY Ka)uTe KOOPIMHATEI BeKTopaT&ECﬂH A(—7;6;5),B(3;—4;2):
1.AB(—4;2;7)

2. AB(—21; —24; 10)

3. AB(—10; 10; 3)

4. AB(10; —10; —3)

[TpaBuibHBII OTBET:4

Bapuanr 3ananus 6.

VYrioBoit ko3ppunmeHt npsmoit V =3x—5 paBeH:
1.1;
2.2;
3.3;
4.5

Bapwanrt 3ananus 7.

3 I X+1 _
HayeHue npenaena )!LTO] o%_3 paBHO:

1.6;

2. 4

3.-8;

4.1/2

ITpaBuibHBII O0TBET:4

BapuanT 3ananus 8.
IIpousBoguas y = sin2x paBHa:
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1. sin2x

2. COS2x

3. 2cos2x
4. 0

[TpaBuibHBIN OTBET: 3.

BapuanT 3aganus 9.

IIepBooOpasHasg GYHKIMH y=3X paBHA
1.0

2.3

3.1

4. 3x%/2

[TpaBuibHbIit oTBeT: 10.

Bapuant 3aganus 10.

. 1
OnpeaenaeHHbIi HHTErpal f 0 (x + l)deaBeH:

1.1

2.1/2

3.3/2;

4.-1/2.

[IpaBuibHBIN OTBET: 3

BapuanTt 3amganus 11.

y

!/
O6miee pemenne nuddepeHImManb,HOro ypasaenus J — X HMEET BUJI:

1.y =x"+C

2. y=x2+C
3. v =x+C
4. y=x+C

[TpaBuibHbIM OTBET: 4

BapuanTt 3amanus 12.

U3 cnoBa «aBTOMaTHKay BBIOUpAeTCs Hayraja ojHa OykBa. KakoBa BEpOSITHOCTB TOTO, UTO 3TO OyaeT
OykBa «a»?

1.2/9

2. 3/10;

3.10/3

4. 2/5.

[TpaBUIBHBII OTBET:2

Bapuanr 3aganus 13.
HenpepriBHas cnyuaiiHag BeanunHa X 33JaHa IJIOTHOCTBIO pacIpeesIeHIus BEPOITHOCTER
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_(x-4)?
e 18

f(x)=

3v2I1

Toraa cpenHee KBagpaTUUECKOE OTKIIOHEHUE HOPMAJILHOTO paclpeIeIeHUsI paBHO:
1.3

2.2

3.4

4.6.

[IpaBunbHBII OTBET: 3

BapuanTt 3ananus 14.

Eciyn mapHblid KO3(OGUIMEHT KOPPEAALMU MEXKAY NpU3HAKaMHM OpUHMMAaeT 3HaueHue 0,675, 1o
K03(GHULIHMEHT JETEPMUHALIMY PABEH

1.0,822;

2.-0,675;

3.0,576;

4. 0,456.

[IpaBunbHBIN OTBET: 4.

Il. Tun 3aJaHU: BbIﬁOp HECKOJBKHUX IIPAaBUJIBHBIX BapHAaHTOB M3 MNPCAJI0KCHHBIX
BapHaHTOB OTBE€TOB

Bapuanr 3aganus 15.
JlaHa G yHKIMSA Z=YCOSX+2X, BEIOEpUTE BEPHEIE BBIPAKECHUE:

0z :
1 —=-YysInX+2
OX

0z
5 — =COSX+2

0z :
3 —=-SINX+2

Oz

4 — =COSX
oz .

5 — =SIn X
OX

ITpaBuiibHbI OTBET: 1,4

BapuanT 3aganus 16.
2
Kaxkue 13 nepeuyncieHHbIX (P VHKIINANI SIBISIOTCS IIEPBOOOPAZHBIMHA I QVHKIIAU: f (X) =3X

1L X +6
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5 X°—4

[IpaBunbHsbIi oTBeT: 1,3,5

Il. Tun 3aJaHHuM: YCTAHOBJICHUE HpaBHﬂbHOﬁ mocJIeA0BaTC/JIbHOCTH B IIPEAJIOKEHHDBIX
BapHaHTax OTBETOB

BapuanTt 3aganus 17.
Y cTaHOBUTE COOTBETCTBUE MEXKIY METOJAMU MHTErPUPOBAHUS U MHTErPAJIaAMU:

METO/IbI MHTEIT'PAJIbI
1) 5TOT MHTErpal MOXKHO BBIYMCIHTEL 0 (POpMYJIE€ 3aMEHBI 1) J‘ COSX dx
IIEPEMEHHOMN X
2) 3TOT MHTETPaJl MOYKHO BBEIYHCIUTH METOIOM 2) f xe3*dx

HUHTCIPUPOBAHUA 110 YaCTAM

3)) [xe* dx

[TpaBwibHEI oTBeT: 1 — 3; 2 — 3.

BapuanT 3aganus 18.
aHbl JiBa coObITU A, B. YcranoBuTe coorBeTcTBUE. UTO 03HAYAET BHIPAXKEHHUE:!

1 A 1 | XoTs OBl 0THO COOBITHE TTPOMU3OIILIO
2 A+B 2 | Hu ogHO cOOBITHE HE TTPOU3OIILIO
3 A-B+A-B 3 | PaBHbIe cOOBITHS

TonpKO 0IHO TPOU3OLLIO

N
N
o |
N~

5 | O6a coObITHS TPOU3OLLIN

[TpaBunbHeIil oTBeT: 1-4; 2-1; 3-5; 4-2.

IV. Tun 3ananmii: 3ajaHMe OTKPBITOr0 THNA (CAMOCTOSATE/bHbII BBOA 00y4YarIIUMCH
MPaBUJIBHOI0 0TBETA B BH/I¢ TEPMHHA, KPATKOI'0 OINpPeAeIeHHs)

BapuanTt 3amanus 19.
[poussonas dyukims f(X)=2x%-3x+1 B Touke xo=1 paBHa:
[TpaBuibHBIN OTBET: |

Bapuanr 3aganus 20.
[Lnomans GUrypsl, OrpaHUYeHHON TuHUAMA: Y=6X, y=0, X=1, X=2 paBHa
IIpaBunpHBIN OTBET: 9

BapuanTt 3amanus 21.

Crnyuaiinas BennuuHa Y=3X+5, npu stoMm qucnepcus X paBHa 2. Toraa qucnepens ciiydaiHon
BEJIMYUHBI Y paBHA:

[TpaBunbHbI oTBET: 18
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Kpumepuu oyenusanus mecmoswix 3a0anutl.
[[Ixana oneHnBaHUs TECTOB B pa3pe3e KOMIETECHIIMI

MakcuMansHOe dakTueckoe
[TokazaTenu u KpUTEpUU OLICHKU KOJIMYECTBO 0aJIoB KOJIMYSCTBO
0annoB
YpoBeHb YyCBOCHHS TEOPETUUECKOTO MaTepHasa 40
10 MOKAa3aTeNio «3HaTh)»
NJ-1 VK 1.1. 20
NJ-2 VK 1.2 20
YMeHHe BBINOJNHATH 3aJaHUs 10 IT0Ka3aTero 60
«YMETh»
-1 YK 1.1. 30
NJ-2 VK 1.2 30
Bcero 100

o1 =

© oo

5 .Hpomeofcymouuaﬂ ammecmauun

Bonpocuwl k sk3ameny no oucyuniaune «Boicuaa mamemamuka» - 1 cemecmp.
Brruucnenue onpenenureneii 2 u 3- oro nopsjka (paBuiio TPEyroJibHUKOB).
[TonsiTe MUHOpa M anreOpPanuecKoro IOMOJHEHUS K DJIEMEHTY ONpPEIeIUTENs, BBIUYUCICHUE
OTIPECITUTEINSI METOJIOM PA3JIOKEHHUS M0 CTPOKE HITH CTOJIOITY.
Martpuubl (en1uHUYHAs, TPAaHCIIOHUPOBaHHAs, HyJeBas). JleiicTBUs Haa MaTpullaMu (CIOKEHUE,
BBIYMTAHUE, YMHOKEHHUE HA YHUCIIO, IIPOU3BEICHHE).
Ornpenenenne oOpaTHON MaTpHIlkl. Teopema 00 oOpaTHOM MaTpuIie.
Pemienne cucrem IHMHEWHBIX YpaBHEHHHM (COBMECTHBIE, HECOBMECTHBIC, OIPE/ICIICHHbIE).
Pemenune cucrem: popmynamu Kpamepa; matpuunbsiM MeToioM; metoa ["aycca.
Kaxk onpenensitorcst 1eKapTOBbl KOOPAMHATHI TOUYKHU Ha TI0cKocTU? Kak BRIYUCIUTE PacCTOSHHE
MEXIy JBYMS TOYKaMH Ha TIockocTH? Hamwmurte ¢opMynbl neleHus OTpe3ka B JaHHOM
OTHOIIICHUH.
Kak onpenensitorcst noasipHble KOOPAUHATHI TOUKH HA TJIOCKOCTH?
Hanmummre Gpopmysibl CBSI3M MOJMSPHBIX U JEKAPTOBBIX KOOPJIMHAT TOUYKH HA MIIOCKOCTH.
JlaiiTe onpeneneHne ypaBHEHUs JIMHUM Ha IIJIOCKOCTH.

10. Harmmmre ypaBHEHHE MPSMOI: a) € YIIIOBBIM K03 punmenTom; 6) od1iee; r) B OTpe3Kax Ha OCSX.
11. Hanumwre GopMyny As BBIYUCICHUS YIila MEXAY ABYMs NpsAMbIMU. Kak BBIIISAUT yclioBHe

NapajuIeIbHOCTU U NEePIEHANKYISIPHOCTH IBYX MPAMBIX?

12. Hanumure ypaBHEHHE MNPSAMON, MNPOXOASNICH: a) uepe3 3aJaHHYI0 TOYKY B 3aJaHHOM

HarpaBJeHUH; 0) yepe3 1B 3a/IaHHbIEC TOUKH.

13. Chopmynupyiite ompeneneHuss OKpPYKHOCTH, 3JUIUICa, TunepOoinsl, mapadosbl. KakoBbl

KAaHOHWYECKHE YPaBHEHUS dTUX JIMHUI?

14. KakoBo ypaBHeHHE Mapabobl, y KOTOPOH BETBU HAIIPABICHBI: ) BIEBO; 0) BBEPX; B) BHU3; T')

BIIPaBO?

15. OHpCIleJ'IeHI/IC BCKTOpa. I[.III/IHa BCKTOpaA. PaBHrpie 1 IMPOTHUBOIIOJIOKHBIC BCKTOPBHI. Ilonsartue

KOJUIMHEAPHOCTU U KOMINTAHAPHOCTU BEKTOPOB.

17. JluneiiHple omepaluy HajJ BEKTOpPaMHM, 3aJaHHBIMH T'€OMETPHUYECKH (CIIOKEHHE, pa3HOCTh,
YMHOXEHHUE Ha YHCJIIO).

18. PaznokeHue BeKTOpa 1Mo opraM KoopauHaTHbIX oced. Koopaunatel Bekropa. Hampasisromue
KOCHHYCBI. OCHOBHOE CBOKCTBO.

19. Paguyc Bextop. JlnuHa Bekropa. KoopauHaTsl BEKTOpa, 3aJaHHOIO CBOMM HAa4ajlOM M KOHIIOM.
[ToHsATHE KOIIMHEAPHOCTH BEKTOPOB. Y CIIOBHE KOJITIMHEAPHOCTH.
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20. Onpegnenenue CKaJIsipHOTO MpoU3BEACHUSA. UeMy paBHO CKaJIsIpHOE MPOU3BEAECHUE BEKTOPOB,
€CJI OHU MepHeHAMKYISpHbL.Kak BblpakaeTcs CKaJsIpHOE TNPOU3BEICHHE BEKTOPOB uepe3
KoopauHaThl? UeMy paBeH CKaIsipHbIN KBajpaT BeKTopa?

21. ®opmyna KocMHYcCa yria Mexay Bekropamu. Kak HallTM NpOEKIMI0 OJHOTO BEKTOpa Ha
HAIpaBJICHHE Jpyroro? Yemy paBHa paboTa CHIIBI MPH NPSMOJIMHEHHOM MABIKEHHH €€ TOYKH
MPUIIOKEHUsA?

22. YpaBHeHUE JIMHUH B IPOCTPAHCTBE. BBIBO ypaBHEHUS cephl.

23. YpaBHeHUS IUIOCKOCTH U MPSIMON B IPOCTpaHCTBE. B3auMHOE pacnoiokeHue.

24. Chopmynupyiite ompenenenue QpyHkuuu? Uro Takoe oOmacte ompeneneHus (QyHKIUNA?
Kakue cymectByroT criocoObl 3aganuii GyHKIun?

25.Yto Takoe OeCKOHEYHO Majas U OECKOHEYHO OoJblas BeauurHbI? Kakas CyIiecTByeT CBS3b
mexay Humu? Chopmynupyiite onpenenenue npenena ¢yHKIHuu.

26. Onpenenenne npenena Gyakauu. ChopMyIupyiTe OCHOBHBIC TEOPEMBI O Tpeienax GyHKITUH.
27.Bunpl HeONpeneNeHHOCTeH M IpaBWia MX pacKpbITHs. [lepBblil 3ameuaTenbHBIA Tpezed.
BTtopoii 3ameuaTenbHbIN Mpees.

28. Ilpupamenus apryMmenTa u pyHknun. Jlaiite onpeaeneHuss HeMpepbIBHOCTH (DYHKIINU.
29.YcnoBus HempepblBHOCTH (pyHKIMK B Touke. UTo Takoe Touka paspbiBa? Kiaccuduxarms
TOuYeK pa3pbiBa. OCHOBHBIE CBOMCTBA HEMPEPHIBHBIX (PYHKIIHIA.

30. Chopmynupyiite onpeaeneHue mpon3BoaHon. O0IIee MpaBwiIo HaXO0XICHUS (YEThIpE I1ara).
KakoB reomerpuueckuii, pU3NYECKUN, SKOHOMHUECKUN, OMOJOTUYECKHI CMBICI HPOU3BOJHOMN?
[Tpumepsr.

31. Uro naseiBaerca auddepennuanom ¢ynkuuu?12. B yem cocrout ornmume nuddepeniuana
¢ynkuuu ot e€ mpupamenus? Ilpumenenne muddepeHrana K NpUOIIKEHHOMY BBIYHCICHHIO
3HAYEHUIO (PYHKIIHU.

32. Yto HazbIBaeTcs dkcTpeMyMoM GyHKIuU? Kak HallTH MakCUMyM U MUHUMYM (yHKITUU?

33. Kak HaiiTh HamOoiblllee M HAWMCHbICe 3HAYCHHUS (YHKIMH Ha OTpe3ke? Bcerma nm oHU
CYILECTBYIOT?

34. Kak HaxoJsT HHTEPBAJIbI BHITYKJIOCTH U BOTHYTOCTH M TOUKH Nepernda rpaduka GyHKIuu?

35. Uto Ha3bIBaeTCs aCUMITOTOM KpuBoii? Kak HaxXoaTCsl BEpTHKAIbHbBIE M HAKIIOHHBIE ACUMITTOTHI
rpaduka GyHkuun?

36. Chopmynupyiite onpezesienne neppoodpasnoit. OCHOBHOE CBOMCTBO.

37.. Uro Ha3pIBaeTcs HeompeleNneHHbIM uHTerpagoM? KakoB €ro reoMeTpuyeckuid CMbICi?
OcHOBHBIE CBOMCTBA HEONPEIEIEHHOIO HHTErpaa.

38. MeTo/ O/ICTAHOBKY B HEOTIPENIEIICHHOM MHTErpaie. BriBeanre GpopMyiry HHTETPHPOBAHUS 110
yacTsM. Kakum o0pazoMm pa3OuBaeTcss MHTETpal HAa YAaCTH B 3aBUCUMOCTH OT MOIBIHTETPAIIBHOTO
BBIPAXKECHUS?

39. ChopmynupyiiTe oIpenelieHue ONPENETICHHOr0 MHTErpaia M yKaKUTE €ro reoMeTpHYecKuit
CMBICJI, MEXaHUYECKHM, ONOTOTHYecCKUid cMbICH. [lepeuncianTe OCHOBHBIE CBOMCTBA OIPEACIICHHOTO
MHTETpaa.

40. Hanummure popmyny Hetorona-Jleitonuna. MeToab! BBIYUCICHHUS ONIPEIEIEHHOT0 HHTErpaa.
41. Kakum 00pa3oM BBIUUCISETCS IUIOMAAb (UIYphl C TOMOIIbIO OMNPEAETICHHOr0 HHTErpaia,
o0Bembl Ten BpatieHusa? [IpumeHenre onpeeieHHOro HHTerpaina B U3HKe.

42. ]JlaiiTe onpe/iesieHne HeCOOCTBEHHOTO MHTETPpaia ¢ 0ECKOHEYHBIMU MpeieliaMi HHTETPUPOBAHHS.
[TpuBennTe NpUMEpHI CXOAAIMIMXCS U PACXOIAIINXCS MHTETPAJIOB.

43. JlaWite ompexaeneHue (QYHKIMH JBYX IEPEeMEHHBIX, e€ oOyactu ompeaencHus. [ padux
(GYHKIIUY IBYX NTEPEMECHHBIX.

44. OmnpeneneHre 4aCTHOW MPOM3BOIHOM MEPBOTO MOpsAKa (YHKIUHM ABYX TMEPEMEHHBIX I10
T000My W3 HE3aBUCUMBIX TNepeMeHHBIX. CopmynupylTe NpaBuiIa HAaXOXKIEHHS YaCTHBIX
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MIPOU3BOHBIX MIEPBOTO MOPSAKA.
45. Ompenenenue monHOro auddepeHnraga W MOJHOTO MNpUpalleHUs (QYHKIUU JBYX
MePEMEHHBIX ?
46. JlaiiTe onpeaeneHUe YACTHBIX MPOU3BOJHBIX BTOPOTO MOPSAKA U CHOPMYIHPYHTE TIpaBHiIa
UX HaXOXICHUS U TEOPEMY O PABEHCTBE CMEIIAHHBIX TPOU3BOIHBIX.
47. JlaiiTe ompezeneHHEe TOYEK MAaKCUMyMa W MUHUMyMa Uil (YHKUUH JBYX HNEPEMEHHBIX.
Chopmynupyiite HeOOXOAUMOE U JOCTATOUHOE YCIOBUS CYIIECTBOBAHUS TOYEK IKCTpEMyMa JIIs
(GYHKIINY IBYX NTEPEMCHHBIX.
48. Cdopmynupyiite mpaBUiIo HAXOXKIECHUS TOUEK SKCTpeMyMa sl PYHKIMH IBYX [IepEMEHHBIX.
49. Kakoe ypaBHeHue Has3biBaeTcs auddepenumansabiM? [lopsgok muddepennmanibHOro
ypaBHeHHs. UTo Ha3bpIBaeTCs pemeHrneM audQepeHnnanbHoro ypaBHeHs?
50. Kakoe pemenne auddepeHInanTbHOr0 YypaBHEHHsI HasbiBaeTcs oOmuM? YacTHbIM?
Chopmynupyiite 3anaay Ko s nudepeHnmanbHOro ypaBHEHUS IEPBOTO opsiKa’?
51. [laiite onpexnenenue audQepeHunanbHOro ypaBHEHUS C pa3IeNsIIOIIUMUCS TTEPEMEHHBIMHU.
N310KHUTE METO/T HAXOXKICHUS €r0 OOIIETO PeIICHHS.
52. Yto HazbiBaeTca AudQepeHuanbHbpIM ypaBHEHUEM BTOPOro nopsiaka? UTo Ha3bIBaeTCs €ro
OOLIMM U1 YaCTHBIM peLICHUEM?
53. Bujsl ypaBHEHUH, TOMyCKAIOIINE MTOHKEHUS TOPSAKA. MeTOIbl UX pPelIeHUs.
54. Jlafite omnpeneneHue JMHEHHOTO TU((EPCHIMATLHOTO YpPaBHEHUS TIEPBOTO TOPSAKA.
W3noxxuTe METO ] HAXOKICHHS €r0 00IIEro pemeHus.
55. KakoBa cTpykTypa o0OIIero pemieHHus JHUHEHHOTO OJHOPOAHOTO Iu((depeHIIHATBEHOTO
YpaBHEHHUS BTOPOTO MOPSAKA.
56. Kakum 00pa3oM coCTaBisieTcs XapaKTepUCTHYECKOE YpPaBHEHUE JMHEWHOTO OTHOPOJHOTO
muddepeHIaTbpHOT0 YpaBHEHUS BTOPOTO MOPSIIKA C TOCTOSHHBIME K03 uiineHTaMu 1 Kak OHO
coctapisieTcsi? CTpykTypa OOIIEro pemeHusi 3TOT0 ypaBHEHHsS] B 3aBUCHMOCTH OT KOpHEH
XapaKTePUCTUIECKOTO YPaBHEHHUSI.
57. KakoBa cTpykTypa OOIIEro pemieHus JMHEHHOro HEOJHOPOAHOTo U (depeHIHaTbHOrOo
ypaBHEHHsI BTOPOTO MOpPsAKa.

Kpumepuu oyenueanua omeema na skzamene.
1. 3nanue Teopernueckoro marepuana OTBEThl HAa BOIPOCHI MO COJACPKAHUIO TEOPETUUECKHX
BOIPOCOB Ouiiera:
— “OTIMYHO™: 4YeTKoe, IOCJeI0BaTeIbHOE H3JI0KEHHE MaTepuiia, J0Ka3aTelbCTBO OCHOBHBIX
YTBEP)KICHHH, TOATBEPKACHUE OIPENEICHUH MpUMEpaMu, TpaMOTHas MaTeMaTH4YecKas peyb,
YMEHHE YCTaHaBIMBATh MEXIIPEIMETHBIE CBS3M C KypCOM MaTEeMaTHKH HAYaJIbHOW IIKOJBI U
METOMKOH MPETNoaBaHusl MaTEMaTHKH;
— “XOpomo”: YeTKoe, IOCIEJOBaTEIbHOE H3JIOKEHUE MaTepuiia, J10Ka3aTelbCTBO OCHOBHBIX
YTBEP)KICHUI C HE3HAYUTEIbHBIMH HEJIOYETaMH, TOJTBEPKICHHE OINPEACICHUN NpUMepamH,
BJIaJICHHE MaTeMaTHYECKOM TEPMUHOIOTHEH;
— “yIOBJETBOPUTENBHO . HEJIOCTATOYHO IOCIIEOBATENIBHOE H3JI0KEHHE MAaTepuia, 3aTPyIHEHHS
IIPU JOKa3aTeIbCTBE OCHOBHBIX YTBEPXKIEHUH 1 10100pe MPUMEPOB K ONPEAETICHUSIM, HEIOCTATOYHO
rpaMOTHasl MaTeMaTH4YecKas pedsb;
— “HEyJIOBJIETBOPUTEIHHO: HECMOCOOHOCTh TepenaTh OCHOBHOE COJEp)KaHHE TEOPETUYECKOTO
Marepuala, CMeleHHe MaTeMaTHIECKUX TTOHITHH, 3aTPYJHCHNE B IPUBEICHUH TPUMEPOB.
2. BbIoTHEHHE MPAKTHIECKOTO 3aIaHus OHMIIeTa:
— “OTJIMYHO”: PAIMOHATILHOE BBITIOIHEHUE MPEIOKEHHOTO 3a/IaHusl, BJIa/ICHUE BHIUMCIUTEIbHBIMU
pUeMaMU U HaBbIKaMH, 00OCHOBaHHBIN BBIOOp OTBETA;
— “xopomo”: 06e30mHn00YHOe, HO HEIOCTATOYHO pPALMOHAIBHOE BBINOIHEHUE MPEI0KEHHOTO
3aJlaHNs, BIIJICHUE BBIYUCIUTEIHHBIME TPHEMaMH U HaBBIKaMH, BEIOOp OTBETa O€3 OCHOBaHUS;
— “yIOBJIETBOPUTEIBHO . HEJOCTATOYHO MOJHOE BBIMOJIHEHUE MPEAJIOKEHHOTO 3a/JaHNUs, CBSI3aHHOE
C BBIYUCIIUTENIBHBIMA OIIUOKaMH, BBHIOOp OTBeTa 0e3 00OCHOBaHMs, WCIpPaBICHUE OMIMOOK IO
HABOJSIIUM BOIIPOCAM TPETIOAaBaTEIs;
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—  “Hey/JOBIETBOPUTEIHHO: 3a/JlaHWEe HE BBINOJHEHO B TIOJIHOM O00BEMeE, JOMYIIECHBI
BBIYUCIIUTENbHBIC OIINOKH, 3aTPYAHEHUS B TEOPETUUECKOM 00OCHOBAHUY MPEITI0KESHHOTO 3a/1aHHs.
Pa3BepHyTbIli OTBeT 0Oydaromerocs [OODKEH HPEACTaBIsATh COOOM CBA3HOE, JIOTHYECKU
MOCJIEIOBATEIbHOE COOOIIEHHWE Ha 3aJaHHYI0 TeMy, IOKa3blBaTh €ro YMEHHE IPHUMEHSTh
OIpeieNIeHus, IPaBuila B KOHKPETHBIX CIIydasX.

Kpurepuu onieHuBanus:

1) NONMHOTY U IPABUIBHOCTb OTBETA;

2) crereHb OCO3HAHHOCTH, TOHUMAaHUS U3YYEHHOTO;

3) s3bIKOBOE O(hOPMIICHHE OTBETA.

Kpurepuu oneHku:

v/ 100 -85 GawioB - eCiii OTBET MOKAa3bIBaCT MPOYHBIE 3HAHHS OCHOBHBIX MPOIIECCOB
U3y4yaeMol MpeIMEeTHON 001acTH, OTIAMYaeTCs TITyOUHOM U MOJHOTOW PacKpBITHs TEMbI; BllaJlcHUE
TEPMUHOJIOTHUECKUM allapaToM; YMEHHUE OOBSACHATH CYHIHOCTb, SIBICHUI, MPOIECCOB, COOBITHIA,
JienaTh BBIBOABI M OO0OOILEHMs, JaBaTh apryMEHTHUPOBAHHbIE OTBEThI, MPHUBOAMUTH IPUMEPHI;
CBOOOTHOE BJIAZICHHE MOHOJIOTHYECKOH PEUbI0, JOTHYHOCTh U TIOCIIEI0BATEIIEHOCTh OTBETA; YMEHUE
IPUBOANUTH IPUMEPHI COBPEMEHHBIX MPo0IeM U3yyaeMoil 061acTu.

v 85-76 - GawioB - OTBET, OOHAPYKUBAIOIIMIA MMPOYHBIE 3HAHHWS OCHOBHBIX IPOIECCOB
U3y4yaeMol MpeIMeTHOI 001acTH, OTANYaeTCs TIIyOUHOM U MOJHOTOW PacKPBITHs TEMbI; BllaJIeHUE
TEPMUHOJIOTHUECKUM ammapaToM; YMEHHUE OOBSACHSATH CYHIHOCTb, SIBICHHUH, MPOIECCOB, COOBITHIA,
JienaTh BBIBOABI U OO0OOIIEHMs, /JaBaTh apryMEHTHUPOBAHHbIE OTBETHI, MPHBOJUTH NPUMEPHI;
CBOOOTHOE BJIaJICHNE MOHOJIOTHYECKON PeUbl0, JIOTHYHOCTD M MOCIIEI0BATEIBHOCTh 0TBeTa. OTHAKO
JIOITyCKAETCs OIHA - IBE HETOUHOCTHU B OTBETE.

v 75-61 - Gamn — OLECHUBAETCS OTBET, CBUJACTEILCTBYIOUIMH B OCHOBHOM O 3HAHUM
IPOLIECCOB HM3y4yaeMOM MpeaIMETHOM o001acTH, OTIMYAIOIIMICS HEeIO0CTaTOYHON TINyOMHOM U
MIOJTHOTOW PACKPBITHS TEMBl; 3HAHWEM OCHOBHBIX BOIIPOCOB TEOpPHUH; €Ia00 cHOpMUPOBAHHBIMU
HaBBIKAMU aHallM3a SBJICHUH, MPOIECCOB, HEJJOCTATOYHBIM YMEHHMEM JaBaTh apryMEHTHUpPOBaHHbIC
OTBETHI M TMPUBOJIUTH MPUMEPHI; HEJOCTATOYHO CBOOOTHBIM BIIaJICHUEM MOHOJOTHUYECKOW pEYbIo,
JIOTUYHOCTBIO U IOCIIEI0BaTEIbHOCThIO OTBETA. J[OMyCcKaeTcss HECKOIBKO OMIMOOK B COJEpKaHUU
OTBETAa; HEYMEHHUE TPUBECTH MPUMEP PA3BUTHS CUTYAIMH, IPOBECTH CBS3b C IPYTUMHU acCIEKTaMH
U3yyaeMoi 00JacTH.

v' 60-50 6a/u1oB — OTBET, OOHAPYKUBAIOIIMI HE3HAHKE MTPOLIECCOB M3y4aeMON TPEIMETHOM
00J1aCTH, OTIIMYAIOIINICS HETITYOOKHUM PacKpbITHEM TEMbl; HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHUH,
HeCOPMHUPOBaHHBIMM  HaBBIKAMH ~ aHAlM3a  SBJICHWH, TIPOIECCOB; HEYMEHHUEM  JIaBaTh
apryMEHTHPOBAHHBIE OTBETHI, CJIA0BIM BIIAJICHUEM MOHOJIOTMYECKONH peYblo, OTCYTCTBHEM
JIOTHYHOCTH M TIOCJIEIOBATENBHOCTU. JlOMyCKalTCsl Cepbe3Hble OMIMOKHM B COAEP)KaHWU OTBETA;
HE3HaHME COBPEMEHHOW MPOoOIeMaTUKU U3ydyaeMoi 00J1acTH.

6. Tembl pedepaToB
Tun (ghopma) 3a0anus: pepepam (noocomoska 00knada)

1. Beiparomuecs marematuku apesHoctu (Iludarop, I'epon Anexcanapuiickuit, EBkimuna u 1.1.).
4. Pycckue matemaruxu (I1.JI.UeObImieB u ap.)
5. Coserckue matematuku (I1.C.Ypoicon, [1.C. Anexcanapos u ap.)
8. VI3 ucTopuu BO3SHUKHOBEHHUS MOHATHS HATYPaIbHOTO YKCIIA U HYJIS.
9. I3 nucropum pa3BUTHsI CUCTEMBI EAVMHUIL] BEMUYMH. MexXIyHapoiHas CUCTEMA EIUHULL.
10. O 3anucu uncen B JpeBHeit Pycu.
11. Bxnang JI.®. Maraunkoro B paclipocTpaHeHHE JECSITUUHON cucteMsl B Poccun.
12. Henmo3uImmoHHBIE CHCTEMBI CUHCIIECHHUS.
13. MaremaTnueckasi CAMBOJIMKA: €€ MOSBIECHUE U Pa3BUTHE.
14. ®yHKIIMU B NPUPOJIE U TEXHUKE.
17. 3nameHuTBIE UppaALIMOHATIbHBIE YHCIIA (YUCIIO T, YUCIIO €, «30JI0TOE CEUEHUEY).
18. MaTemaTuyecKkue rnapagoKchl.
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19.Teopust uncen B muppOBATHLHOM JICIIC.
20. IIpumeHeHHE METOOB aHATTUTHYECKONU T€OMETPUU
21. Ucropus cozmanus quddepeHInanbHOTO UCUUCICHHUS.
22. IlpumeHeHHne TPOU3BOIHON B MPUKIIAIHBIX 3a/1a4aX.
23. Ilpumepsl naTepnperanuu 1udhepeHIuanbHbIX YPABHCHUH B MEXaHUKE.
24. PaznuuHble PUMEHEHUSI ONPEICNICHHOIO MHTErpaja B MPHUKIIAIHBIX
3aavax.
25. CucTtembl 9ncen.
26. IIpumenenue Teopun SKCTpemMyMa GyHKIIUH IBYX [I€PEMEHHBIX.
27. Tlonsarue psaga. Psag ®ubonayun. 30510T0E CEUEHUE.
28. UTto Takoe BapuallMOHHOE UCUUCIICHHUE.
29. TlpousBopsmue HyHKIUH.
30. IIpocreiine MmaTeMaTH4ecKue MOIENU Ha OCHOBE U PepeHIInalIbHbIX YpaBHEHUI U UX POJIb B
MOCTH)KEHUHU MHpA.
31. IlpumeHeHue TEOpUU BEPOSTHOCTEH M MAaTEMaTHYECKOW CTAaTUCTUKU B MOJEITUPOBAHUN C/X
IPOIIECCOB.
Kpumepuu oyenku peghepama

v' 100-86 GajioB BHICTAaBISETCS OOYYAIOIIEMYCS, €CIM OH BLIPa3WJI CBOE MHEHHUE I10
chopMyIMpPOBaHHON TpoOIeMe, apryMEHTHUPOBal €ro, TOYHO OINpEAENTUB €€ COJepKaHue u
cocrapisttonye. [IpuBeieHp! TaHHBIE 0TEYECTBEHHON U 3apyO0eKHOM JINTEPaTyphl, CTATUCTHYECKUE
cBeZieHMs, WH(OpMalMs HOPMATUBHO-TIPABOBOTO Xapakrepa. OOydwaromuiicss 3HaeT U BIaJEeT
HaBBIKOM CaMOCTOSITEJIbHOM HCCIIEI0BATENBCKONH paboOThl MO TeMe HCCIEeIOBAHMS;, METOAAMU U
npueMaMyd aHaldu3a TEOPETHYECKUX W/WIM MPAaKTUYECKUX aCHEeKTOB H3y4yaeMoil 00JacTH.
DaKTUYECKUX OIMUOOK, CBI3aHHBIX C IOHUMaHUEM MTPOOJIEMEBI, HET; rpadudecku paboTa opopmiieHa
MIPABUIIBHO.

v’ 85-76 - GamioB - paboTa XapaKTEPU3YETCs CMBICIOBOM IEIBHOCTHIO, CBSI3HOCTBIO M
MOCJIEI0BATEIbHOCTBIO U3JI0KEHHUS; IOMYyIEeHO He Oosee 1 ommOKu npu 0ObSICHEHUH CMBICIIA MITH
conepkaHus mpoodnembl. [t apryMeHTaly MPUBOIATCS JaHHBIE OTEUYECTBEHHBIX M 3apyOeKHBIX
aBTOpOB. [IpoIeMOHCTPUPOBAHBI HCCIEIOBATENIbCKIE YMEHHUS M HaBbIKM. (DakTHUECKUX OMIMOOK,
CBSI3aHHBIX C IOHUMaHUEM MPoOJIeMbl, HeT. [lomyieHbl o/iHa-ABe OMUOKH B 0POpMIICHUU PAOOTHI.

V' 75-61 6ain — 00y4aroIHiicst TPOBOUT JOCTATOYHO CAMOCTOSTENIbHBIN aHATH3 OCHOBHBIX
ATANOB M CMBICIIOBBIX COCTABJISIFOIIMX MPOOJIEMBI; TIOHUMAeT 0a30BbIe OCHOBBI M TEOPETUYECKOE
000CHOBaHUE BBIOpaHHOU Tembl. [IpHBIeYeHBI OCHOBHBIE MCTOYHUKHU MO paccCMaTpUBaeMON TeMe.
Jlonymeno He 6osee 2 omMOOK B CMBICIIE WM COIEPKAHUU MTPOOIeMbl, 0pOpMIIEHUH paOOTHI.

v' 60-50 GamioB - ecnu paboTa MpeCTaBiseT cO0OM MepecKa3aHHbI WM MOIHOCTHIO
MepenuCaHHbII UCXOTHBIN TEKCT 0€3 KaKuX - THO0 KOMMEHTapHeB, aHanu3a. He packpsita cTpykTypa
U TeOopeTHYecKasl COCTaBystoIas TeMbl. JlomymieHo Tpu win Oojiee Tpex OMNOOK B CMBICIIOBOM
COJIEpKAaHUU PACKPBIBAEMOU MpoOIeMbl, B 0pOpMIIEHUN PabOTHI.

Pedepar oOyqaromuiicst UMeeT paBo MPEACTaBUTh B BUJIE MTPE3CHTALIH
Kpumepuu oyenku npezenmayuu 0oknaoa:

S 50-60 6amnoB 61-75 6amnoB 76-85 6amnoB 86-100 6amos
F:)r (aeymoBneTBo | (yIOBJIETBOpPH- (xoporo) (oTMyHO)
o PHUTEIHHO) TEJIbHO)
Kpurepn ConepxaHue KpUTEpPUEB
u
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[Ipobnema He | [IpoGaema [Ipobnema packpsita. | [Ipobiema packpeiTa
o o packpebITa. packpbiTa He [IpoBenen  aHanM3 | MOJHOCTHIO.
= 2 OTCYTCTBYIOT | MOJHOCTBIO. poOIeMbI 6e3 | [IpoBenen ananus
a E BBIBO/IBI BriBoibI He MIPUBJICYCHUS poOIIEeMBbI ¢
§ S c/IeTIaHbl U/UiH JIOTIOTHUTEIILHOM PUBJICYCHUEM
~ R BBIBOJIBI HE aureparypsl. He Bce | mononHuTenbHON
000CHOBaHBI BBIBO/IBI cenaHsl | TuTeparypbl. BeiBoabl
1/ 000CHOBAHBI 000CHOBaHBI
IIpencrasns- | I[lpencraBnsiemas | [IpeacraBngemas [Ipencrapisiemas
o emast uHpopmanusg He | ©H(pOpPMAIHS HE uHpopManus
% uH(popMalig | CUCTEMaTHU3UPO- | CUCTEMaTHU3WPOBAaHA | CUCTEMAaTU3HpPOBaHA,
3 JIOTMYECKH HE| BaHA W/WIIU HE W TIOCJIeZIOBaTeNIbHA. | TOCNIeA0BaTeNbHA U
g cBsa3ana. He| mocnenoBarensHa. | Mcnonb3oBaHo 6osee | JIOTHYECKHU CBSI3aHA.
5 UCIIOJIb30BaHBbl | UCIIOJIL30BAHO 1-2 | 2 Hcnonb3oBaHo 6oiee
é‘ npodeccuonan| npopeccuoHaNbHbI| MPOPECCUOHANBHBIX | 5 MpodeccnoHalbHbIX
bHBIC X TepMUHA TEPMHHOB TEPMHHOB
TEPMHHBI
He ncnons3o- | Mcnons3oBaHsl Hcnonbs30BaHbl [Inpoko
BaHbI TEXHOJIOTHH TEXHOJIOTUHI UCIOJb30BaHBI
E texHosiorun | PowerPoint PowerPoint. He TEXHOJIOTHH
e PowerPoint. | vactuuno. 3-4 6ostee 2 onMbOK B (PowerPoint u mp.).
a bonpie 4 OIUOKH B MPECTaBISIEMOMN OTCyTCTBYIOT
=9 omuOOoK B npeAcTaBiIsieMo | mHopMaIuu OIMOKH B
o npeicTaBis- | nHGOpMAIHU IpeCTaBISIEMOi
eMoit nHpopmanuu
uH(pOopMalun
g Het otBeToB | Tonbko OTBETHI OTBeTsl Ha Bompockl | OTBETHI Ha BOMPOCHI
% 3 Ha BONPOCHI | HA dJIEMEHTApHBIC | MOJIHBIC W/HITH TIOJTHBIE, C
§ =5 BOIPOCHI YaCTUYHO TOJIHBIE MPUBHUICHUEM
5 2 IIPUMEPOB M/
MOSICHEHU
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