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1. IlepevyeHb KOMIeTeHIMH ¢ YKa3aHHEM 3TaNoB UX ()OPMUPOBAHHUS B NIpoLecce OCBOCHHS
o0pa3oBaTe/IbHOW NMPOrPaMMbl
ITacnopTt ¢oHA2 OLEHOYHBIX CPEACTB 10 AUCHHUILINHE (MOAYJIIO)

a. MO/ieJI KOHTPOJIUPYeMbIX KOMIIeTeH il

Komnerenuuu, opmMupyemble B IPOLECCE OCBOSHUSI JUCIUIUIMHBI (MOAYIIS):

OIIK-7.1

NPUHIAIIBI Pa0OThI
COBPEMEHHBIX
HH(POPMAITHOHHBIX
TEXHOJIOTUI ¥ UCNOJIb30BATH
HX /ISl pelieHus 3a1a4
npogdeccuoHaIbLHOM
AeATeIbHOCTH

Tun ®opmynuposka koMmnereHuuu | Kox nHaukaropa DopMyIMpOBKa HHAUKATOPA
KOMIIE JNOCTHKEHUS JNOCTHKCHUS LIeTIU
TEHIUU KOMITETEHIIUU
YHuBepcaJibHasi KOMIIETCHIIUS
Cnoco0eH noHuMaThH NJ-1 OIIK-7.1 | [ToHumaer cylHoCTb paboThl

COBPEMEHHBIX HH(POPMaITMOHHBIX
TEXHOJIOTUN

b. TpedoBaHue K pe3yabTaTaM 0CBOEHMS THCIHUILIHHBI
B pe3yabrare ocBoeHUs M CUMIIIMHBI (MOAYJ/Is1) 00y4arOIMIiCS 10JIKEeH::

3HaThb:

- coBpeMeHHbIe nHpopManroHHbie Texnosoruu (OIMK-7.1.);

yMeThb:

- paboTaTh ¢ COBpEeMEHHBIMU HH(DOpMaMOHHBIME TexHOorusiMu. (OITK-7.1.)




2. Onucanne mokasareieil U KpPUTepPHEB OLECHUBAHMS KOMIIETEHLIMH Ha Pa3jJIMYHBIX
Tanax ux (popMHPOBaHUS, ONIMCAHUE KA OLlCHUBaHUSA
Tabmuua 1 — OneHka KOHTPOJIUPYEMO KOMIETEHIIUH TUCIUIUTMHBI (MOTYJIs)

No Kon KoHTtponmpyembie pe3yabTaThl 00yUeHUs HaumenoBanue
i KOHTPOJIMPYEMOU OLIEHOYHOTO
KOMIIETEHIINHU cpencTBa
(uaaMKaTopa
JOCTH>KEHHUS
KOMIIETCHIINH)
1 3nams: coBpeMeHHbIe HH(OPMaLlMOHHbIE
TEXHOJIOTUH Tecr
KonTtponbHas
paborta
Ymemuw: paboTaTh C COBpEMEHHBIMU [THCcEMEHHOe
OIIK-7.1 MH(OPMALMOHHBIMU TEXHOJIOTUSIMU 3aaHue
CobecenoBanue
Tabmuua 2 — [IpuMepHbIii TepedeHb OIIEHOYHBIX CPEICTB
HaunmenoBanue IIpencraBnenue
Ne Kparkas xapakrepucruka
/g | ouenouHoro OLEHOUHOTO CPEACTBa OIIEHOYHOTI'O CPE/ICTBA B
Cpe/cTBa donze
Cucrema cTaHIapTU3UPOBAHHBIX
3aJlaHuH, MO3BOJISAIOIIAs
1 Tect aBTOMATU3UPOBATh IIPOLEAYPY @OH/I TECTOBBIX 3aIaHUI
U3MEpPEHUs YPOBHS 3HAHUH U
YMEHHUM, 00yUaromerocs
2 CobecenoBanue CpenctBo KOHTPOJIA, Bompocsr o Temam /
OpraHM30BaHHOE KaK CIelUalbHas paszzenaM AUCUUILIUHBL,
Oecea mpernoiaBaTens ¢ IIPEJICTaBICHHBIE B
00y4aroluMucs Ha TEMBI, MIPUBS3KE K
CBSI3aHHBIE C U3y4aceMONn KOMIIETEHIIMSIM,
JUCLUTIIIMHOM, U pacCCYMTaHHOE HA npeaycMoTpeHHbsiM PIT/T
BbISICHEHHE 00beMa 3HaHUH
oOyuJarolerocs o onpeaeIeHHOMY
paszzeny, TeMe, npodsieMe M T.I.
3 Pedepar [IpoayxT camocTosaTenbHOU paboTsl | Tembl pedepaTon
00yyJaroIerocs, mpeCTaBIsIOMINN
co00l KpaTKoe U3JI0KEHUE B
MICBMEHHOM BH/I€ TIOJYYEHHBIX
PE3yNIbTaTOB TEOPETUYECKOTO
aHaJn3a ONpPEACICHHON HayYHON
(yueOHO-HcCIe[0BaTEIbCKOM ) TEMBI,
I'JI€ aBTOP PACKPBIBAET CYTh
uccieryeMon npooieMbl, TPUBOIUT
pa3lInyHbIE TOYKU 3PEHHUSI, a TAKKE
cOOCTBEHHBIE B3IJIsIbl HA HEe
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3angava
(mpakTHUYecKoe
3a/1aHUE)

CpencTBo OLIEHKH yMEHUS
MIPUMEHSITH MTOJyYEHHbIE
TEOPETUYECKHE 3HAHUS B
MPAaKTUYECKOM cUTyalnuu. 3ajgada
(3amanue)nomKHa ObITh HampaBiieHa
Ha OLICHWBAHUE TE€X KOMIIETEHIIHH,
KOTOpBIE [10/JIEKAT OCBOCHHUIO B
JTAHHOW AUCLMUILIMHE, JODKHA
COJIepPKATh YETKYI0 MHCTPYKIHIO 110
BBITIOJTHEHUIO WJIN QITOPUTM
JICHCTBUI

Kommnekt 3amau u
3aJaHun

KonTponbhas
pabora

CpenctBo MpoBEpPKH YMEHUM
MIPUMEHSATD MMOJTYUYEHHBIC 3HAHUS TS
pelIeHus 3a/1a4 ONPEIeICHHOTO
TUIIA 10 TEME UJIU pa3/ieny

KommiekT KOHTPOIbHBIX
3a/IaHMi 110 BapUaHTaM




Tabmuua 3 — Kputepuu u mkassl 7151 OEHKH YPOBHs ¢(hOPMUPOBAHHOCTH KOMIETEHIIH B XOJI€
OCBOCHMS NUCLUILUIMHBI

[okazarenu Kpurtepun onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIMN
OLIEHUBAHUS OIIK-7.1
HeynosmnerBop | YI0OBIETBOPHUTEIHHO, Xoporto / | OtmraHO / 3a4TEHO
UTEIBHO, 3a4TE€HO 3a4TEHO
He 3aureHo
«3HaTb» YpoBeHb MunuManbHO YpoBeHb 3HaHUH B | YPOBEHb 3HAHUH B
3HAaHUU HIDKE | AOMYCTUMBIA yPOBEHb o0Beme, o0neme,
MUHHMAIBHO | 3HaHUIL; JOMYLICHO COOTBETCTBYIOLIEM | COOTBETCTBYIOLIEM
JOMYCTUMBIX | MHOECTBO HEIpyObIX IIPOTrpaMMe; mporpamme; 6e3
TpeboBaHUil; OImnO0K JIOTTYIIEHO OIrO0K
HUMEIOT MECTO HECKOJIBKO
rpyObie HErpyOBbIX OLIMOOK
OIUOKHI
«YMeTb» IIpu pewrenuun | IIpogeMOHCTPUPOBaHBI IIponemonctpupo | IIponemoHCcTpUpoOBaH
THUTIOBBIX OCHOBHBIC YMEHHUSI. BaHbI BCE BI BCE OCHOBHEIE
(crapmaptHbIX | PemieHsl TuoBble OCHOBHBIE YMEHHUS, HEKOTOPBIE —
) 3a1a4 He (cranmapTHbIe) 331aUM ¢ | yMEHH. PelieHsl | Ha ypOBHE XOPOIIO
MPOIEMOHCTPH | HErpyOBIMH OIIMOKAMHU. BCE OCHOBHEIE 3aKpeTICHHBIX
pOBaHBI BrimonHeHs! Bce 3a]a4u C HaBBIKOB. PerieHs! Bce
HEKOTOpBIE 3aJaHus, HO HE B IIOJIHOM | HErpyOBIMHU OCHOBHBIE 337a4H C
OCHOBHBIE o0BeMme. omunOKamH. OTJCITBHBIMU
YMEHHUSI. BrimonHeHs! Bce | HeCylIeCTBEHHBIMH
Nmerot mecto 3aJaHus, B omnOKamH.
rpyObIe oJTHOM 00BeMe, | BwimomHeHbI Bce
OIINOKH. HO HEKOTOPBIE C 3aJjaHHsl B TIOJIHOM
HEIO0YETaMU. 00beMe, 0e3
HEJI0YETOB.
Xapakrepuctuka | Kommnerenius | ChopMHUpOBaHHOCTD Cdopmuposanno | ChopMHpOBaHHOCTH
c(OPMHUPOBAHHOCT | B ITOITHON KOMITETEHIINU CTh KOMIIETEHIIUN | KOMIETECHIH
1 KOMITETEHIIUH Mepe He COOTBETCTBYET B LIEJIOM MOJHOCTHIO
chopMHPOBaH | MUHUMAJIbHBIM COOTBETCTBYET COOTBETCTBYET
a. TpeOOBaHUSIM. TpeOOBaHHSM. TpeOOBaHUSIM.
Nmeromuxcst Nmeromuxcs 3HaHUU U Nmeromumxcs NmMeromuxcs 3HaHUN U
3HaHUHN U YMEHUU B LEJIOM 3HaHUI U YMEHUN | YMEHUU U MOTHBAIUU
yYMEHU JIOCTaTOYHO JJISl pEIICHHS | B LIEJIOM B IIOJTHOH Mepe
HEJIOCTaTOYHO | CTaHJAPTHBIX JOCTaTOYHO JIJIS JIOCTATOYHO JJISt
JUISl pELICHUs] | MPaKTUYECKUX peleHus PEIIEHHS CIIOXKHBIX
MPAKTUIECKUX | MPOPECCHOHANBHBIX CTaHJApTHBIX MPaKTUIECKUX
npodeccuoHan | 3ajgad, Ho TpedyeTcs MPAKTUIECKUX npodecCHOHATb-HBIX
BHBIX 3a]a4 JIOTIOJTHUTENbHAS npodeccuoHanbH | 3a1a4
MPaKTUKA 110 BIX 337134
OONBIIMHCTBY
MPaKTUYECKUX 33134
YpoBennb Hu3zkwnii Iloporossiii Ba3zoBbrit Boicokmnii
chopMHpOBaHHOC
TH KOMINeTeH-IINI
Cymma  Hangos 0-60 61-75 76 -85 86 — 100
(E)*-k

* — OneHuBaercs LI KaXI0H KOMIIETEHIINN OTAEIHHO.
**— CymmupyeTtcs 0al Mo MoKa3aTensM OLIEHUBAHUS «3HATb» U «yMEThY; IIPH 3TOM COOTHOIICHHE

KOMIIOHCHTOB KOMIICTCHIIMH B O6H.[GI>1 TPYAOCMKOCTH JUCHUIIIMHBI «3HATH» / «KYMETB» COCTaBJIACT
40/ 60.



3. MeToanyeckne MaTepHaJibl, ONpeesomue Npoueaypy OeHUBAaHUs 3HAHUI, yMEHUH U
ONBITA 1eATeJbHOCTH, XapaKTepu3ylolue 3Tanbl GopMUPOBaHUS KOMIIeTeHHI

IIpoMe:kyTouHasi aTTeCcTAlMsI KA4eCcTBAa NOJArOTOBKH OOYYAIOMIMXCS MO TUCIHUILIHHE
(Momyito) «BpIcIas MareMaTHKa» MPOBOJUTCS B COOTBETCTBUU C JIOKAJBHBIMH HOPMATUBHBIMU
aKTaMH AKaJeMHH W SIBIISCTCS 00s3aTeNbHOM, MpeIHa3HA4YeHA JUIsl OIpPEICIICHUS CTEICHU
JOCTHOKEHUS y4eOHBIX 1eeil 0 TUCIUIUIMHE U TPOBOIUTCS B (hopMe IK3aMeHa B 1 —oM cemecTpe.

OOyuJaromyiecss TOTOBATCS K 3K3aMEHY CaMOCTOSITeNbHO. [loAroToBKa 3akirodacTcs B
U3YyYEHUH MPOrPAMMHOTO MaTepuayia JUCIHUILUIMHBI C HCIOJB30BAaHHEM JIMYHBIX 3alUCei,
C/ETaHHBIX B pabouMx TETPajsiX, U PEKOMEHJOBAHHON B IPOILECCE W3YYEHUS IUCIUILTUHBI
muteparypel. [Ipm  HeoOxomumocTH oOyuwarommecss oOpamaroTcss 3a KOHCYJbTalued K
IPEIoJIaBaTeNo, BeAyIeMY JaHHYIO TUCIUIUINHY.

dopma poBeACHUsT MPOMEKYTOYHOH aTTECTAIMU IS O0YYAIOIUXCsl MHBAIUIOB U JIUI] C
OTPaHUYECHHBIMH BO3MOXHOCTSIMH  3/I0pOBbSI  BBIOMpAETCA C y4YETOM HWHAWBUIYAIbHBIX
CUXO(PHU3UUECKUX 0COOCHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare, MUCbMEHHO Ha KOMITBIOTEpPE, B
dopme TectupoBaHuS W T.I.). [Ipy HEOOXOAMMOCTH OOYYArOIIMMCS WHBAJIWIAM H JIUIAM C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMU 3]I0POBbSI TPEIOCTABISETCS JOMOJHUTEIBLHOE BpeMs s
MOJTOTOBKH OTBETA HA DK3aMeHe / 3a4eTe.

MetorKa OlleHUBaHHUSI
1) o crobabHOM miKaie B Tabuuity 4 3anectu 6aynibl (bi), momydeHHbIe 00yYaronUMcs B X0/1e
ocBoeHus qucuuiuinHbl. (Kputepuu npencrasiieHsl B Tabnuie 3).

Tabmuua 4 — Ilpumep pacueTHON TaOMMIBI WTOTOBOIO OLCHMBAHUS KOMIIETEHLUH Yy
oOyuaronerocsi 1o JUCHUILIMHE (Moayito) «Bpiciias MaTeMaTHKay
Kon MHJUKATOpa | Y CIOBHOE Onenka npUOOPETEHHBIX KOMIIETCHIUN B

KOMIIETEHIIAHN o0o3HayeHne doaiutax

OIIK-7.1 b1 50

2) OmnpenenuTh OIEHKY MO JUCIHHUIUIMHE (MOJYII0) IO IIKaJe COOTHECCHHUsI 0aioB U OLIEHOK
(tabmuma 5).

Tabmuna 5 — Illkana u3MepeHus ypoBHS CPOPMHUPOBAHHOCTH KOMIIETEHLUH B pe3yibTare
OCBOCHMS JUCLUHUIUIMHBI (MOAys) «BbIciias MmaTreMaTHKay

HtoroBsIii 6ann 0-60 61-75 76-85 86-100
HeynosnerBopur
A p VY 10BIIETBOPUTEIIHHO Xopomio OTnn4HO
Ouenka €IbHO
(3auTeHO) (3auTeHo) (3auTeHO)
(He 3auTeHO)
YpoBeHb N
o IToporoselii N .
c(hOpMUPOBAHHOCTH Huzkuii bazoBblit Bricokwnii
KOMIIETEHIU I

[Tokazarenu «3HaTh», «yMETh» MPHU MPOMEKYTOUHOH aTTecTallid B GopMe dK3aMeHa
OTIPEIEISIOTCS OIleHKaMU «OTIIMYHOY, «XOPOIIOY, «YIIOBJIETBOPUTEITHLHOY,
«HEYIOBIETBOPUTEIHHO», UYTO COOTBETCTBYET YpPOBHSIM C(HOPMHUPOBAHHOCTH KOMITETEHITHIA
«BBICOKHI, «0a30BbIIN», «ITOPOTOBBINY», KHU3KUI.

«Omauuno» — oOydarouuiicss rIy0oOKo U MPOYHO YCBOMII BECh MPOTPAMMHBINA MaTepua,
WCYEPIIBIBAIOIIE, TIOCIECI0BATEIbHO, TPAMOTHO W JIOTUYECKH CTPOWHO €ro u3Jiaraer, He
3aTPYyIHSETCS C OTBETOM IPU BHIOM3MEHEHHH 33JaHHsI, CBOOOIHO CIPABISETCS C 3aJa4yaMH |
MPaKTUYECKUMHU  3aJaHUSIMHA, TPAaBUILHO OOOCHOBBIBAET TMPHUHATHIE PEHICHUS, yMEET
CaMOCTOSTeNIbHO 0000IIaTh M U3JIaraTh MaTepua, He JOIMycKast OINOOK.
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«Xopouwtoy — oOydaromwuiicss TBEpAO 3HAET MPOTPAMMHBIA MaTrepuai, TPaMOTHO U IO
CYILECTBY M3JIaraeT ero, He JI0MYyCKaeT CyIIeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOIPOC, MOXKET
MPABWJIBHO MPUMEHITh TEOPETHUYECKHE TOJIOKEHUS M BIAJACeT HEOOXOAMMBIMU YMEHUSMHU H
HABbIKAMU NP BHIMOJIHEHUH TPAKTUUYECKHUX 3aJaHUI.

«YooenemeopumenvHo» — 00yvarolUMics YCBOMJI TOJBKO OCHOBHOM Marepual, HO HE
3HAET OTJENIbHBIX JeTaliel, JOMyCKaeT HETOYHOCTH, HEJOCTaTOUYHO MPaBUJIbHBIE (POPMYITUPOBKH,
HapylIaeT IOCIEeI0BATEIbHOCTh B M3J0KEHUHM MPOrPaMMHOTO MaTepHalla M HMCIHBITHIBAET
3aTpyJHEHUS B BBIIOJIHEHUU MPAKTUYECKUX 3aJaHHM.

«Heyooeremsopumenvrno» — 00y4arOUIUIiCs HE 3HAET 3HAUYUTEIBHON YaCTH MIPOrPaMMHOTO
MaTepuaia, JOIYyCKaeT CYIIECTBEHHBbIC OIMMOKU, C OOJBIIUMHU 3aTPYJHCHHUSIMH BBITOJHSICT
MPAKTUYECKHE 3a/IaHus, 3a/1a4u.

Texkymas arrectanusa o0y4ammMXcsd 10 JucuUIUIMHE (Moayio) «Beiciias
MaTeMaTHKa» MPOBOAUTCS B (hOpME KOHTPOJIBHBIX MEPOIPHUATHII MO OLIEHUBAHUIO (PAaKTUUECKUX
pe3yJIbTaTOB OCBOCHUS JAUCIUILIMHBI (MOIYJISI) B pa3pe3e KOMIETCHIUN U ¢ quddepeHranmuei
nio nokazaresam «3HATb» u « YMETby.

4. TunoBble KOHTPOJIbHbIE 3aJJaHUsI MJIH HWHbIE MATEPHAJIbI, HEOOX0AMMbIE IS OIeHKH
3HAHWH, YMEHHH W ONbITA JAeATEeJbHOCTH, XAPAKTEPU3YIOUIUX 3Tanbl (popMHUpOBaHMSA

KOMIIeTEHIIMI B Ipoiecce 0CBOeHHUs 00pa30BaTeIbHOI MPOrpaMMBbl.

4.1 Tecmoeguwie 3a0anus 01: ouenku komnemenuyuu HI1-1 olIK-7.1 . no nokazamenio «3namov)

l. Tun 3aJaHUM: BbIﬁOp OJHOI'0 IMPABUJIBHOI'O BapHMaHTa U3 NMPECAJI0KCHHBIX BADUAHTOB
O0TBETOB

Bapuant 3aganus 1.

ITopsAn0K onpenenaunTens — 3To:

1. nuana3oH 3Ha4YEHUI ero 3JIEMEHTOB

2. 3HaYeHHUE MPOU3BEACHUH 3JIEMEHTOB INIABHOM IMaroHalu
3. YUCJIO ero CTPOK U CTOJIOII0B

4. cyMMa MHJIEKCOB MEPBOTO 3JIEMEHTA NMEPBOI CTPOKH
[TpaBuiibHBIN OTBET: 3.

Bapuant 3aganus 2.

Pacerosmme d mencay rowcan M0 Y) w Ma(3Y2) onpenensercs mo bopayae
L =0 +x ) +(y,+y, )

5 d =06 =% ) +(y, - y,)

g d=0 %) ~(y,-v.)

4. d :\/(Xl +X2)2 _(Y1 + Y2)2

[TpaBubHBIN OTBET: 2

Bapuant 3aganus 3.

Yto Ha3pIBacTC, MHTETPUPOBAHUEM?

1. onepaiiust HaXOKIEHUSI HEOIPEIETIEHHOTO UHTErpasa

2. onepanusi HaX0XAEHUS MPOU3BOTHON

3. moctpoenue rpaduka GyHKIUN

4. mpeen OTHOIICHUS TpUpalieHus (PYHKIIMU K TPUPAIICHUAIO apryMeHTa
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[TpaBuibHBIN OTBET: 1.

Bapuant 3aganus 4.

HeoOxonumpIiM yclioBUEM SKCTpeMyMa (QYHKIIMH IBYX NEPEMEHHBIX SBISETCS
1. Hannuue npousBoHOM

2. Hanname Touek neperunda

3. PaBeHCTBO HYJIIO YaCTHBIX IPOU3BOIHBIX (PYHKIIMH

4. Bo3pactanue GyHKINUN

[IpaBuibHBIN OTBET: 3.

Bapuant 3aganus 5.

KakoB reoMeTpHYECKHUI CMBICII IPOU3BOIHON?

1. oHa paBHa CKOPOCTH MAaT€pUAIbHON TOUKU B MOMEHT BPEMEHH
2. 9TO TaHTEHC yIJia HaKJIOHA KacaTebHOM B TOUKE KaCaHUS

3. 9T0 Macca MaTepUaIbHOU TOYKHU

4. ero HET

[IpaBuibHBIN OTBET: 2

BapuanTt 3aganus 6.
O6nacThio onpenencHus GYHKINK ABYX mepeMeHHbix Z = f (X; y) ABIACTCA:

1. MHOXECTBO 3HaYCHUH X, TIPY KOTOPBIX (PYHKIIUS IMEET CMBICI;
2.Ha3bIBAE€TCS COBOKYIIHOCTH TOYEK (X;y), B KOTOpPBIX JaHHass (YHKIUS [PUHUMAET
JICHCTBUTEIIbHBIC 3HAYCHUS;

3. MHOXKECTBO 3Ha4E€HHUH Y, IPU KOTOPBIX (PYHKLUS UMEET CMBICI;
4. MHOXKECTBO 3HaUCHHH Z, B KOTOPBIX (DYHKITHS ONpeesieHa.
[TpaBuIIbHBIN OTBET: 2.

Bapuanrt 3ananus 7.

Pemenns qudepeHINaIbHBIX YPaBHEHUH MOAPA3ACIIIOTCS Ha:
1. npoGHBIE

2. YaCTHBIE

3. HeJabHbIE

4. mapameTpu4ecKue

ITpaBrIIBHBIN OTBET: 2

Bapuanr 3ananus 8.

O06beM BEIOOPOYHON COBOKYITHOCTH - 3TO KOJIMYECTBO BCEX OOBEKTOB COBOKYITHOCTH
1. BEIOOpOYHOI

2. TeHepATbHOM

3. nonHOM

4. CTaTUCTUYECKOU

[TpaBunbHbI oTBeET: 1

BapuanT 3aganus 9.

Ecan Bce BO3MOKHBIE 3HAUYEHUS TUCKPETHON CIyUaiiHON BeNTMUYMHEI X YMEHBLIINTEL Ha YETBIpE
SIMHUIILI, TO €€ MaTeMaTHYeCKOe OKHIaHHE:

1. yMEHBIIUTCS HA YETHIPE €TUHUIIBI

2. He UBMEHHTCS

3. YBEJIIMUUTCS HA YETHIPE €AMHUIIBI

4. yMEHBIIIUTCS B YETHIPE pasa




[TpaBuibHBIN OTBET: 1.

Bapuant 3aganus 10.
DdopMmyiia DOJHON BEPOSITHOCTU:

L P(A) =3 P(H)P(AH,);

2 p(a) =3 P(A)PH,)

3. P =L PaypaiAY;
4 pA) =§ P(A)P(AH));

[IpaBunbHbIN OTBET: 1.

BapuanTt 3aganus 11.

JInnelHeiil K03hQUUMEHT KOPPEIAINN IPUHUMAET 3HAUYEHUS Ha OTPE3KE:
1.or-1 mo 1;

2.0t 0 1o 1;

3.01 0 mo 10;

4.01-1 10 0.

[TpaBunbHbIi OoTBET: 1

Il. Tun 3apanmii: BLIOOP HECKOJIbKHUX NPABHJIBHBIX BADHAHTOB M3 NPelJI0KEeHHbIX BADHAHTOB
OTBETOB

Bapuant 3ananns 12.

U3 npennoKeHHBIX OPEIesIOB YHCIOBbIX MOCJIEI0BATEIbHOCTEN BEIOEPUTE BEPHBIE:

. C . C . C
1 Im—==0. 5, Iim—=0. 3lim—=o

" nowo N ’ n—>0 N ’ n—0n

: .n . n
s limc-oo=00. glim—=0w. glim—=0

N—o " T'n0C T Tinoo o

[IpaBunbHbIil oTBeET: 1,3,4,6

BapuanT 3aganus 13.

K cBolicTBaM HEONPESACICHHOT'O MHTSrpajia OTHOCSITCS:

1. uHTETpaN CyMMBI paBEH CyMME WHTETPAIOB

. TPAaHCTIOHUPOBAHUE

. BBIHECEHHUE IOCTOSHHOM 3a 3HAaK UHTErpajia

. IeJICHUE MHTETpaja Ha MOJBIHTETPATbHYIO (YHKIIHIO

. HIHTETpaJI IPOU3BEIACHUSI PABEH ITPOU3BEACHUIO HHTETPATIOB
IIpaBuneHbI OTBET: 1,3.

R W N

I1l. Tun 3aganHmii: ycTaHOBJIEeHHE NPABWJIBHOW MOC/I€I0BATEJbHOCTH B TMPelIoKeHHBIX
BApHAHTAX OTBETOB

Bapuant 3aganus 14.



anbl 18a coObiTa A, B. Ycranosure coorBeTcTBuEe. YTO 03HAYAET BBIPAKEHUE:

1 A 1 | Xots 661 0THO COOBITHE TTPOU3OIILIO
2 | AtB 2 | Hu ogHO cOOBITHE HE TIPOU3OIILIO
3 | 4-B+A4-B 3 | PaBHbIe COOBITHS
4 | 4.B 4 | TonbKO OHO IIPOU3OILIO
5 | Ob6a coObITHSs TPOU30LLIN
[TpaBunbHEI oTBeT: 1-4; 2-1; 3-5; 4-2.
Bapuanr 3aganus 15.
Y CcTaHOBHTE COOTBETCTBHE CBOMCTBAM (DYHKIIUU:
11y>0 1 | Bospacraer
21 y<0 2 | Bormyras
31y >0 3 | Yernas
4| y"<0 4 | YObIBaet
5 5 | Bemykias
6 6 | Heuernas

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

Bapuanrt 3ananus 16.

Y CTaHOBUTHE COOTBETCTBUE MEXKAY INOHATUAMU U COOTBETCTBYIOIITMMHU OIIPEACICHUAMU

[TOHATHUE

OITPEAEJIEHUA

1. Bekrop

1. Otpe3ok, Havamo0 W KOHEL KOTOPOro
COBIIAJAIOT

2. Hyns - BexTop

2. HampaBiieHHBIH OTpe30K

3. EAMHUYHBINA BEKTOP

3. BekTtopsl, lexamue B NapauIeIbHBIX
IJIOCKOCTSIX (MJIM B OAHOM IJIOCKOCTH)

4, KOJUIMHCAPHBIC BEKTOPLI

4. Bektop, IJIMHA KOTOPOTO paBHA €AMHUIIE

5. KOMIUTaHapHbIE BEKTOPBI

5. BekTopsbl, nexammue Ha MNapauieIbHBIX
NpSMBIX (MM HA OJJHOM MPsIMOiA)

6. BekTopsbl, nexampe B MEPECEKAIOIMMXCS
IUIOCKOCTSIX

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

IV. Tun 3agaHuii: 3aJaHHe OTKPBITOr0 THNA (CAMOCTOSITELHBbIIi BBOJ 00y4aloOUIUMCS

NPAaBWIBHOTO 0TBETA B BH/le TEPMHUHA, KPATKOI'0 ONpe/iesIeHus1)
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Bapuant 3aganus 17.

[Ipenen oTHomeHHs npupaiieHus GYHKIUM K MOPUPAIICHUI0 apryMeHTa, IMpU CTPEeMJICHUU
MOCJIETHETO K HYJIIO Ha3bIBACTCS byHKIIUU

[IpaBuiIbHBIN OTBET: MPOU3BOIHOMN

BapuanTt 3aganus 18.

HauBpiciinii mopsiiok  BXoasmux B auddepeHmanbHOe ypaBHEHHWE MPOU3BOIHBIX — 3TO
YpaBHEHHUS.

[IpaBuiIbHBIN OTBET: MOPSAIOK

4.2 Tecmoegwie 3a0anus 01 ouenkuy komnemenyuu HI-1 YK-1.1. no noxkazamenio « Ymemo)

BapuanT 3aganus 1.
3 2

3HaueHue onpeaenurens | @ P

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

PaBHO.

[IpaBuibHBIN OTBET: 4

BapuanT 3amanus 2. B
JlaHbl BEKTOPbl 7 — (], 2, 3) . b= (]; 0, 2) Haiitu jJuimHy BekTOpa: 2a+3b.
1.

|_\|—‘
SH

A ow o
RN
oo
Z‘

17

ITpaBuiIbHBIN OTBET: 3

»

BapwuanT 3amanus 3.

[Iycte momyisiks B_MoMeHT t nacumthiBaetT P(t)=500+10t*> ocobeit. CKOPOCTb HW3MEHEHHS
OIYJISAIMKM OaKTEPUH B MOMEHT BpeMeHu t=2¢ paBHa:

1. 540;

2. 500;

3.520;

4.40.

[TpaBuiIbHBIN OTBET: 4.

Bapuanr 3aganust 4.
Borunciuts uaterpan [ e3*dx
1. e*

216396
"3

3.3

11



4. e
[IpaBuibHBIN OTBET: 2.

Bapuanr 3aganus 5.

2
YacTHasg npou3BoaHAS E oT hyHKIMH Z=X*+2Y paBHa:
ox?
1.0
2. 2X
3.2
4,

ITpaBuibHBII OTBET: 3

BapuanT 3aganus 6.

Jan tpeyroapHuk ¢ BepmnHaMu A(2,0), B(-2,4) u C(1,5). HaliTn KoOpAMHATY ceperHbl CTOPOHEI
AB

1.(2,2);

2.(0,2);

3.(3,2);

4. (2,0);

[IpaBunbHBIN OTBET: 2.

BapuanT 3aganus 7.
CKOJIBKO DKCTPEMYMOB COAEPKUAT (DYHKIMSA H300payKEeHHAs Ha PUCYHKE?

v

1.0
2.3
3.2 v=si
11 : 0/—’\\ y=sinx

7> X

- \ #

[TpaBuiIbHBIN OTBET: 2.

Bapwuanrt 3aganus 8.

[poussoanas byukims f(X)=2x°-3x+1 B Touke Xo=1 paBHa:
1.1

2.0

3.2

4. -1

IIpaBunpHbI OTBET: 1

Bapwnanr 3amanus 9.

CyMMa 4acTHBIX MPOU3BOIHBIX MEPBOro mopsiaka QyHKIMK Z=Xy+2x-2y
1. 1+x-y

2.1

3.0

4. x+y

IIpaBuneHBIN OTBET: 4

Bapuant 3aganus 10. Y

[Tmomaae KpUBOJIMHENHOM TPAIICLIMU PaBHA:
1.7/3

y=x*




2.10
3.15
4. 1.

[IpaBuibHBIN OTBET: 1

Bapuant 3aganus 11.
B ypHe 2 Genbix, 3 yepHbIX I1apa. 13 ypHEI BEIHUMAIOT ITOAPS JABA Iapa. BeposaTHOCTE TOro, 4To

00a 1rapa Oenple paBHA:
2

1

*

5
2
2._
5

B

2
3
1
4, —.
6

[TpaBubHBII OTBET:2

BapuanTt 3aganus 12.
Crnyyaiigas BennurHa X 3aaHa 3HAKOM pacupeieiIeHns

Xi X1=0 Xo=2 X3=3
Pi 0,4 0,2 ?
BeposTHOCTB 17151 TPETHEro 3HAUEHUSI U MATEMATUYECKOE OKHIAHUE CITyYailHON BETMYMHBI X

PaBHBI:
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.
[TpaBunbHEI OTBET: 3

Bapuant 3aganus 13.

JUis HEeKOTOpbIX HpU3HAKOB X M V., CBSA3aHHBIX KOPPEISIIMOHHON 3aBUCHMMOCTHIO KO3 UIIMEHT
Koppensiiu paBeH I =0,95, Torna cBs3b MeXIy MPU3HAKAMU:

1. Tecnas, obparHas

2. cnabas, mpsMas

3. cnabas1, oOpaTHas

4. TecHas, npsmasi.

[TpaBunbHBII OTBET: 4

Bapwanr 3ananus 14.

Ecnu BbIOOpOYHas CpeHss X,=5 , TO JJOBEPUTEIbHbBIN HHTEPBAJ JUIsl TeHEepaIbHOU cpeHel uMeer
BHUIL:

1.(4;7)

2.(3,3;6,7)
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3. (-5;5)
4. (2,5; 6,5)

[TpaBUibHBIN OTBET: 2

Il. Tun 3aJaHUM: BbIﬁOp HECKOJBKHX IPAaBUJIBHBIX BapHAaHTOB U3 MNMPEAJOKCHHBIX

BApPHAHTOB OTBETOB
Bapuant 3aganus 15.

Kakwne n3 clieAyIonmx YpaBHEHUH SBIISIOTCS I[I/Id)d)eDeHHI/IaJ'II)HBIMI/I?

L x4 +y =7+x
2.12y"+ 36y =2X;
3.y"—Inx+3x?=cosy
4.7 -3yCcoSX =X

5.y +y +1=0

[IpaBunbHBIH OTBET: 2,3,5

I1l. Tun 3agaHuii: ycTaHOBJIeHHEe NPABHJIbHOI IOC/I€10BATEIbHOCTH B MPeIJI0KEHHbIX

BapHaHTax 0TBETOB

BapuanT 3aganus 16.

YcTaHOBUTE COOTBETCTBUE MEXKAY YPABHESHUSIM d)VHKHI/II/I M UX CBOMCTBaMH

YPABHEHUM S ®YHKIMN CBOUCTBA
1 y = Xx* 1 | Yernas QpyHkuus
2 y=x° 2 | Heuetnas Qpynkuus
3 y=x"+1 3 | ®yHKIWS 00IIEro MOJI0KEHUS

4 | Ilepnoguueckast pyHKIUSA

5 | JIunelinas QpyHkuus

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

BapuanT 3aganus 17.

1 2 -2
JIagbl MAaTPUIEI A= [ 0 _:J uB :( 0 j , YCTAaHOBUTE COOTBETCTBHE:
OIIEPALIMN PE3VJIBTAT
1. A+B 1 4
-1 -
2. A*B 0o 2
2. 1 2

14




3.A-B 1 0
3. 1 1
4. B*A 2 92
50
5.2A 2 4
>0 —2}
2 -2
-1 o]

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

BapuanT 3aganust 18.

[TOPAAOK YPABHEHUA
1) IepBoro nopsika; 1) 2y +y" =sin X
2) Broporo nopsizika; )
3) TpeTbero nopska. 2) y°+6In x=x+3y

3) Y'(¥* +x7)=3x"
4 Y'(y+x?)=3x"

[TpaBunbHbIi oTBeT: 1 —3;2—-4;3-1

IV. Tun 3apanmii: 3a1aHue OTKPLITOr0 THNA (CAMOCTOSATEJLHBII BBOA 00yYaAKIIUMCH
NMPABWJIBHOI0 0TBETA B BH/E TEPMHHA, KPATKOI'0 ONpeAe/IeHus1)

Bapuant 3aganus 19.
. . 3
VYrioBoit ko3 puuMeHT npsMont Yy = X+ 3 paBeH

[TpaBunbHbIil oTBET: 3/5

Munop M21 matpunsr 4 = 0
IIpaBunpHBIM OTBET: 1

BapuanT 3aganus 20. 1 1
[ ) paBeH

Bapuant 3aganus 21.
CornmacHo HEOOXOAMMOMY TMPH3HAKY CYIIECTBOBAHUS TOUYEK OJKCTpeMyMa, KOOPIAHHATHI

CTaIlMOHAPHOM TOYKHU AJIs1 QYHKIUU IBYX TEPEMEHHBIX z=x2+y2 paBHBL: X= ;Y= .
IIpaBuneHeIi oTBeT: 0; 0.

4.3 Tecmoegnte 3a0anus 0asa oyenku komnemenyuu HI-2 YK-1.2. no nokazamenio «3namoy

Bapuant 3aganus 1.

Koopaunaramu BeKTOpa Ha3bIBAIOTCS:

1. cocraBmusone BEKTOpa HAa OCH KOOPAUHAT;
2. HaMpaBJIAIOIINE KOCUHYCHI 3TOTO BEKTOPA;
3. mpoeKLHUY BEeKTOpa Ha OCHU KOOPJIMHAT;

4. yribl MEXAy BEKTOPOM U OCSIMU KOOpPJIMHAT.
[IpaBuibHBIN OTBET: 3
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Bapuant 3aganus 2.

Ecnu B Touke o npousBoaHas GYHKIUH paBHA HYIIIO, TO:
1. %o - ToKa SKCTpEMYyMa;
2.%0 - TOUKa MUHMMYMa;
3. %0 - Touka MaKCUMyMa;

4. %o - KpUTHYECKAst TOUKA.

[IpaBunibHBIN OTBET: 4

BapuanT 3aganus 3.
Ovyukmumet Y=f(xX) Ha3BIBAIOT:

l.Takyr0 3aBUCHMOCTb IIEPEMEHHOM X OT IIEPEMEHHOM y, 4YTO KaXIOMY 3HAYCHHUIO X
COOTBETCTBYET €AMHCTBEHHOE 3HAYCHHUE ),

2.TaKyl0 3aBUCHMOCTb II€PEMEHHON y OT MEpPEeMEHHON X, YTO KaXIOMYy 3HAUEHUIO X
COOTBETCTBYET €IMHCTBEHHOE 3HAYCHUE ),

3. TaKkyro 3aBHCHMOCTb IMEPEMEHHOH X OT IEPEeMEHHOW ), YTO OJHOMy 3HAYECHUIO } MOTYT
COOTBETCTBOBATh HECKOJIBKO 3HAUYEHUH X;

4. 3aBUCUMOCTb IEPEMEHHOM ) OT IEPEMEHHON X.

[IpaBuiibHBIN OTBET: 2

Bapuanr 3ananus 4.
YeMy paBeH WHTETpa I f (kx+b)dx, ecmm k — uucro, a I f(x)dx=F(x)+C

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

3-iF(kx+b)+C
4 —KF (kx +b) +C

ITpaBuiIbHBIN OTBET: 3

Bapuanrt 3aganus 5.

YactHas npousBoHas GYHKIIMH HECKOIbKUX NMEPEMEHHBIX — 3TO:

1. oObIYHASA TPOU3BOIHAS

2. mpoW3BO/IHAS, BBIYUCIIEHHAS IO KaKOM-THO0 IEpEMEHHOM B MPEANONI0KEHUH, YTO BCE OCTaIbHbIE
[IEPEMEHHBIC SBIISIOTCA KOHCTAHTAMU

3.BO3BEJICHUE B KBAApaT

4. onepanus yMHOXEHUS

IIpaBunbHBII OTBET: 2.

Bapuant 3aganus 6.

'
O6umm _pemennem anbdepeHINanbHOr0 _ypaBHeHns mepBoro mopsaka Y = f(X, y)

Ha3bIBACTCA d)VHKI_[I/I}I Buaa:

1. X=¢(C)
2.y =p(X,C)
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3.y = f(x,c)
4.y =1'(x,c).

[IpaBuibHBIN OTBET: 2

Bapuant 3aganus 7.
IIpenen noCTOSSHHON paBeH
1. mocTOSTHHOM

2.HyJIIIO

3.equHULIE

4. HEe CyUIECTBYET
[TpaBuibHBII OTBET: |

BapuanT 3aganus 8.

HeobxonuMoe yciioBre 3KcTpeMyMa 3T0:

1. HamM4Me pa3pbrIBOB PyHKIUU

2. byHKUMA JOMKHA yOBIBATh

3. paBEHCTBO HYJIIO MPOU3BOAHON (QyHKITHH
4. TaKOTO yCIIOBUS HET

[TpaBuiibHBII OTBET: 3

BapuanT 3aganus 9.

PerpeccuoHHbIH U KOPPEIAIMOHHBIN aHAINU3 CBOAUTCA K ...

1. HAXOXKAECHUIO BapUaLH

2. HAXOXKACHUIO CPEAHEN U TUCTIEPCHU

3. yCTaHOBJICHHIO (DOPMBI 3aBUCUMOCTH U U3MEPEHUIO TECHOTHI CBSI3H
4. OLIEHKHU CPETHUX U AUCIIEPCUH JIBYX BHIOOPOK

[TpaBunbHEI OTBET: 3

Bapuanrt 3ananus 10.

Ecnu p — BEpOSITHOCTD ycliexa B € AMHUYHOM HCIBITAHUH, = 1— P — BEpOSITHOCTH HEYAYH, N — YHCIIO
€IMHWYHBIX UCIBITAHUI B OIIBITE, M — YUCJIO YCIEXOB B N € AMHUYHBIX HcnbITanusX (0 < m <n), To
(hopMy1a OMHOMHAIBLHOI'O pacupeacaCHIs NMEET BUI:

L. B(m)=Cl-p"-q";
2.P,(m)=p"-q"";

3. R (m=Cl-p™"-q"™™,;
4 P (mMy=Cl-p"™m-q".

IIpaBunbpHBIN OTBET: 3

Bapuant 3aganus 11.

Janbl BeposTHOCTH coObITHI P(A4) v P(B), BRIOEpUTE BEPHBIE YTBEPKICHUS:
1. Eciiu A u B necoBmectHsble, To P(A+B) =P(4)+P(B)

2. Ecniu A u B 3aBucumsie, To P(A*B) =P(4)*P(B)

3. Ecnu A u B He3aBucumslie, 10 P(A*B) =P(4)*P(B)

4. Ecnu A u B 3aBucumsle, 10 P(A*B) =P(A)*P(B/A)

5. Ecniu A u B coBmectHble, To P(A) + P(B) — P(AB)

6. Ecru A -IIPOTHUBOIIOJIOKHOE COOBITHE, TO P (A) =1-P (A)
17



[TpaBunbHeIil oTBeT: 1,3,4,5,6

1. Tun 3aJaHMi: BbIﬁOp HECKOJBKHUX NNPABUJIBHBIX BAPDUAHTOB U3 NPCAJIOKCHHBIX BADUAHTOB
O0TBE€TOB

Bapuant 3aganus 12.

BoibepuTe npaBUIbHBIE YTBEPKACHUS

1. mpou3BoHAs OT HyJIsl paBHA HYJIIO

2. IpoW3BOJIHAs OT IIOCTOSIHHOM paBHA MOCTOSIHHON
3. mpou3BOJHAs OT IMOCTOSIHHOM paBHA HYJIO

4. npou3BO/IHAs OT TOCTOSIHHOM HE CYLIECTBYET
[IpaBunbHEbIN OTBET: 1,3.

BapuanTt 3aganus 13.

Onepanys YMHOKCHHS JBYX MATPHUIl KMEET MECTO, €CIIM:

. Pa3MEpPHOCTH MaTPHI] COBMAIAOT

. KOJIMYECTBO CTPOK IEPBOM MATPHIIHI PABHO KOJIMYECTBY CTOJIOIIOB BTOPOH MATPHIIBI

. KOJIMYECTBO CTOJIOIOB MEPBOM MATPHUIIBI PABHO CTPOK CTOJIOIIOB BTOPOH MaTPHIIBI

. KOJIMYECTBO CTPOK MEPBOM MATPHIIBI PABHO KOJIMYECTBY CTPOK BTOPOIH MATPHIIBI

. KOJIMYECTBO CTOJIOI[OB MEPBOIl MATPHUIIBI PABHO KOJIMUYECTBY CTOJIOIIOB BTOPON MaTpPHUIIbI
[TpaBuibHbI oTBET: 1,3

DN D WN -

I1l. Tun 3aJaHMUM: YCTAHOBJICHHE HpaBHJIbHOﬁ mocJIeA0BaTC/IbHOCTH B IPEATO0KEHHBIX
BapHaHTax 0TBECTOB

Bapuanrt 3ananus 14.
Y cTaHOBUTE COOTBETCTBUE
Y cTaHOBHUTE COOTBETCTBHE MEXKAY ONPOU3BOJIHBIMH U UX ONPENEICHUSIMHU

YACTHBIE I[TPONU3BO/IHBIE 2 OITPEAEJIEHUA
I[TOPA KA
1 0%z 1. z muddepenmpyercs aBa pasa mo X
ox oy
) 527 2.z nupdepeHnmpyeTcs cHavana 1o Y, a moToM
' 672 pe3yabTat AuddepeHunpyroT mo X
X
3 627 3. Z nuddepeHnmUpyeTcs cHavaja 1o X, a moToM
' pe3yabTat AuddepeHunpyroT mno y
oy OX

4. 7 iuddepenuupyercs 1Ba pasa 1o y

[TpaBwibHbIH oTBeT: 1 —3;2-1;3 -2

Bapwnanr 3ananus 15.
Y cTaHOBUTH COOTBETCTBHE B3AMMHOI'O PACIIOI0KEHUSA IPIMBIX Y= k1X+ bl uy= kz X+b2

I1IPSMBIE ITPH YCJIIOBUH, UTO
1. IMapannenbHbL; 1. ki=ks b1=b
2. IlepnieH TUKY IS pHBI; 2. ki=ka bi#b
3. TlepecekaroTcst HOJ YIIIOM (X | 3. kikz=-1
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4. CoBnagaror.

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

V. Tun 3aJjaHui: 3aJaHHe OTKPLITOI'0 THIIA (CaMOCTOHTeJIBHbIﬁ BBO/ Oﬁy‘laIOHll/lMCﬂ
NMPpaBUWIBLHOT0 OTBE€TA B BUAC TEPMHUHA, KPATKOI'0 onpez[e.ne}mﬂ)

Bapuant 3amanus 16.
OnpeneneHHbIi HHTETPal 00BIYHO BEIYUCISAETCS 11O (opMyJie
[IpaBunbHbIi oTBEeT: HhloTOHA-JICiiOHMITA

Bapuanr 3amanus 17.

Ecnu cuctema ypaBHeHHI UMEET €IMHCTBEHHOE PELICHNE, TO OHA HAa3bIBACTCS
[IpaBUIBHBII OTBET: ONpEEICHHOM

BapuanT 3aganus 18.

3TO MOKa3aTesb PACCEMBAHUS 3HAUCHHUM CITy4ailHOW BEJIMYUHBI OKOJIO
MaTeMaTUYECKOTO OKUIAHUS;
[IpaBunbHBIN 0TBeT: Jucnepcus

4.4 Tecmoeguwie 3a0anus 015 oyenku komnemenyuu OIIK-7.1 . no noxkazamenio « Ymemo)

Bapuanr 3ananus 1.

Beruncants npousBoaHyo y = e* — 3x
l.e*-1

2.e¥ -3

3. (e%+e)

4. m(e®-e?)

ITpaBuiIbHBIN OTBET:2

Bapuant 3ananus 2.

XapakTepucTHIecKOMY ypaBHEeHHIO K 2 +1=0 cooTrBercTBYET NUddepeHIMATEHOE YDABHEHUE:

Ly"+y'+1=0

2.y"+y=0
3.y'—y=0
4. yﬂ+yr:O

ITpaBuiIbHBIN OTBET: 2

BapuanT 3aganus 3.

. | 2x, +x,=3,
OHDe}IeJ’IHTeJ’IB CUCTECMbI YPABHCHUUA - QaBeH:
2x, —3x, =1
1.-8
2.6
3.12
4.3

[IpaBunbHBIN OTBET: 1.
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Bapuant 3aganus 4.
JlaHbl MaTpuILIbL:

(—1 2) [ 0 1)
A= B=
53) 4 -3 4
Cymmoint A+B sBisieTcst MmaTpua:
1. (13 2.( -1 2]
) e
ST I P
2 7 2 7
[TpaBuiibHBIN OTBET: 4.
Bapwuant 3aganus 5.
Vkaxkwure koopaunaTsl Bektopa AB, ecnu 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

Bapuant 3aganus 6.

VYrnoBoit koapdumment npsmoun Y =3x—5 paBeH:
1.1;
2.2
3.3;
4.5

Bapuant 3ananus 7.

3HadeHue npezena || x+1 aBHO:
perenaIM7, —g pamier

1.6;

2.4,

3.-8;

4.1/2

ITpaBuibHBII OTBET:4

BapuanT 3aganus 8.
IIpom3BogHas y = sin2x paBHa:
1. sin2x

2. COS2x

3. 2cos2x

4. 0

ITpaBuibHBIN OTBET: 3.
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Bapuant 3aganus 9.

[TepBooOpa3Hast (HYHKIMK Y=3X paBHA
1.0

2.3

3.1

4. 3x%/2

[IpaBunbHbI oTBET: 10.

Bapuant 3aganus 10.

. 1
OnpeieeHHbIH HHTErpa fo (x + 1)dxpagen:

1.1
2.1/2
3. 3/2;
4. -1/2.

[TpaBuiibHBII OTBET: 3

Bapuanr 3aganus 11.

Y
O6mee PECIICHUC I[I/Id)d)CDCHHI/IaHBHOFO YPABHCHUA y - ; HUMCCT BU:
1.y =x*+C
2. y=x"+C
3.y =x+C
4, y=x+C

[TpaBuibHBII OTBET: 4

Bapuanr 3ananus 12.

U3 cnoBa «aBTOMaTHUKa» BeIOMpaeTcsa Hayraja ogHa OykBa. KakoBa BEpoSITHOCTb TOTO, UYTO 3TO OYJIET
OykBa «a»?

1.2/9

2. 3/10;

3.10/3

4. 2/5.

[TpaBUIBHBII OTBET:2

Bapuant 3aganus 13.
HenpepriBHas cinyyaiiHas BeMyuHa X 3aj1aHa JIOTHOCTBIO paclpe/IesIeHHs] BEpOATHOCTEN

_(x-4)?
18

1

f(X)=—=-—¢
3211

Torna CpEAHEC KBAAPATHYCCKOE OTKIIOHCHUEC HOPMAJIBHOI'O PACTIPCACICHNA PaBHO!

1.3
2.2
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3.4
4. 6.

[TpaBunbHBIH OTBET: 3

Bapuant 3ananus 14.

Ecin mapublii k03O GUIMEHT KOPPEIALUN MEXKAY MPU3HAKaMK OpuHuMaer 3Hauenue 0,675, 1O
K03(IHUIIHMEHT TeTEPMUHALIMN DABEH:

1.0,822;

2. -0,675;

3.0,576;

4. 0,456.

[IpaBuibHBIN OTBET: 4.

Il. Tun 3agaHumii: BBIOOP HECKOJbKHMX MNPABUJIbHBIX BAPHAHTOB H3 MPeAJ0KEeHHBIX
BAPUAHTOB OTBETOB

Bapuanr 3aganus 15.
JlaHa yHKIMA Z=YCOSX+2X, BEIOEpUTE BEPHBIE BBIPAKECHUE:

0z :
1 —=-YysInx+2
OX

0z
5 — =COSX+2

0z :
3 —=-SInX+2

Oz

4 — =COSX
oz .

5 — =SIn X
OX

[IpaBunbHebIi oTBET: 1,4

Bapuant 3aganus 16.

2
Kaxkue 13 nepedyncieHHbIX QYHKIINN SIBISIOTCS IEPBOOOPAZHBIMHA UIL QVHKIIAU: f (X) = 3X

1. X°+6
3

X
2. 3 1
3. X +2
4, 6X—3
5. X°—4

[IpaBunbHsbIi oTBeT: 1,3,5
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I1l. Tun 3aganHmii: ycTaHOBJIeHHEe NPABWIbBHOW IOCJ€I0BATEJIbHOCTH B TMPelI0:KEeHHBIX
BAPHAHTAX OTBETOB

BapuanT 3aganus 17.
YcTaHOBUTE COOTBETCTBUE MEXKIY METOAAMHU MHTETPUPOBAHUS U UHTETPATAMHU:

METOJ1bI MHTEI'PAJIbI
1) 3TOT WHTErpa; MOXHO BBIYUCIHTH MO (HOPMYJIC 3aMCHBI 1) f COSX dx
MepeMEHHON x
2) 3TOT UHTETPAl MOYKHO BBIYHCIIUTH METOIOM 2) f xe3*dx

HHTCIPUPOBAHUA 110 YaCTAM

3)) [xe* dx

[TpaBunbHbIi oTBET: 1 —3; 2 — 3.

BapuanTt 3aganus 18.
aHbl aBa coObiTud A, B. Ycranosure coorBercTBre. YTo 03HaYaeT BEIPAKEHHUE:

1 A 1 | Xots 661 0THO COOBITHE TTPOU3OIILIO
2 A+B 2 | Hu ogHO cOOBITHE HE TPOU3OIILIO
3 A-B+A-B 3 | PaBubIe cOOBITHS

Tonpko ogHO IIpOU3011JIO

N
N
ool

N~

5 | Ob6a coObITHs TPOU3OLLIN

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

IV. Tun 3ananmii: 3a7aHue OTKPBITOr0 THIA (CAMOCTOATEJLHBIH BBOA 00y4YalIIMMCH
NMPABWJIBHOI0 0TBETA B BH/Ie TEPMHHA, KPATKOI0 ONpeaeIeHust)

Bapuanrt 3ananus 19.
[poussonas dyukims f(X)=2x%-3x+1 B Touke xo=1 paBHa:
IIpaBunpHbI OTBET: 1

Bapuant 3aganus 20.
[Inomans GUrypsl, orpaHuyeHHoN JuHuIMH: Y=6X, y=0, X=1, X=2 paBHa
IIpaBunpHBIN OTBET: 9

Bapuant 3aganus 21.
Crnyyaiinas BennunHa Y=3X+5, npu 3ToMm aucnepcus X pasHa 2. Toraa nucnepcust ciaydaiHoM
BEJIMYUHBI Y paBHA:
[TpaBunbHbIM oTBeT: 18
Kpumepuu oyenusanus mecmogvix 3a0anui.
[[Ixana oneHUBaHUs TECTOB B pa3pe3e KOMIETECHIIUN
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MaxkcumanbrHOe dakTHUecKoe
[TokazaTenu u KpUTEpUU OIICHKH KOJIMYECTBO 0aJII0B KOJIMYECTBO
0aoB
YpoBeHb YCBOCHHSI TEOPETHUECKOTO MaTepraa 40
10 IIOKa3aTento «3HaThy
/-1 YK 1.1. 20
NIa-2 YK 1.2 20
VMeHHe BBIIONHATH 3aJaHUS II0 IIOKAa3aTEIo0 60
«YMeTh»
NIa-1 YK 1.1. 30
NJ-2 VK 1.2 30
Bcero 100

=

o s

© o~

5 .Hpomeofcymoquaﬂ ammecmauun

Bonpocwt k sx3ameny no oucyunaune «Bovicuaa mamemamuxay - 1 cemecmp.
Brruncnenue onpenenureneit 2 u 3- oro nopsaka (MpaBuUio TPEyroabHUKOB).
ITonsTHe MHHOpPa U aﬂre6pa1/1qec1<or0 AOIMMOJIHCHHUA K JJICMCHTY OIIPCACIMTECIIA, BBIYUCICHUC
OTIpEACIUTENSI METOJIOM Pa3NIOKEHHUs MO CTPOKE MIIH CTOJIOITY.
Marpuiisl (eqMHUYHAS, TPAHCIIOHUPOBAHHAS, HyJieBas). JleicTBUA HaJ MaTpullaMu (CIIOKEHUE,
BBIUMTAHUE, YMHOKEHUE Ha YUCIIO, IPOU3BEICHHE).
Ornpenenenne 0OpaTHol MaTpuIlsl. Teopema 00 oOpaTHOM MaTpulie.
Pemenne cucteM InUHEHHBIX YpaBHEHHH (COBMECTHBIC, HECOBMECTHBIC, OIPECICHHBIE).
Pemenne cucrem: popmynamu Kpamepa; marpuansiM MeToiom; MeTo ["aycca.
Kak onpeznenstoTcst 1eKapTOBbl KOOPIMHATHI TOUYKH Ha MIIOCKOCTH? Kak BHIYHMCINUTE PacCTOSHUE
MEXJy JAByMs TOYKaMM Ha IUIockocTH? Hammiurte ¢Gopmyibl JelneHHus OTpe3Ka B JaHHOM
OTHOILIEHHH.
Kak onpenensitoTcst HoasipHble KOOPAWHATHI TOUYKH Ha IJIOCKOCTH?
Hanummre ¢hopmyJibl CBS3U MOMSAPHBIX U AEKAPTOBBIX KOOPAUHAT TOYKH HA TNIOCKOCTH.
JlaiiTe onpeenenye ypaBHEHHs JINHAN Ha IIIOCKOCTH.

10. Hanummre ypaBHeHHE NPSIMOIA: a) ¢ yII0BBIM K03 uiimenTom; 6) od1iee; r) B OTpe3Kax Ha OCsX.
11. Hamummre Gopmyiry Ui BBIYHCICHUS YTJIa MEXIY OBYMS MPSMBIMU. Kak BBITTISAUT yCIIOBHUE

HapajieIbHOCTH U NEPIIEHANKYISIPHOCTH IBYX MPSAMBIX?

12. Harmmwte ypaBHEHWE TPSMOW, MPOXOISMICH: a) uepe3 3aJaHHYI TOYKY B 3aJaHHOM

HaITpaBJICHUH 6) qgepe3 ABC 3aJaHHBIC TOYKHU.

13. ChopmynmupyiiTe ompeaesieHus OKPYXKHOCTH, OJIUIMICA, TUNepOoibl, mapadosbl. KakoBbl

KaHOHUYCCKHUC YPAaBHCHUA ITUX JIMHUN?

14. KakoBo ypaBHeHHe Mapaloibl, y KOTOPOI BETBU HaNpaBJliEHBI: a) BIEBO; 0) BBEPX; B) BHU3; I')

BIIpaBo?

15. Omnpenenenne BekTopa. JlnmHa BekTopa. PaBHbIE M MPOTUBOMOJIOXKHBIE BEKTOpHlL. [loHsTHE

KOJUIMHCAPHOCTU U KOMINNIAHAPHOCTU BEKTOPOB.

17. JluHeiiHble omepaluy HaJl BEKTOpaMH, 3aJaHHBIMU TE€OMETPUYECKHU (CIOKEHUE, Pa3HOCTb,
YMHOKEHHUE Ha YUCIIO).

18. Pa3noxkeHne BeKTOpa Mo opTaM KOOpAMHATHBIX oceil. KoopaunaTel Bektopa. Hampasmisromue
KOCHHYCBhI. OCHOBHOE CBOICTBO.

19. Paguyc Bextop. [Inuna BekTopa. KoopauHaTel BEKTOpa, 3a1aHHOIO0 CBOMM HAa4aJOM U KOHIIOM.
[ToHsITHE KOJUIMHEAPHOCTH BEKTOPOB. Y CJIOBUE KOJUIMHEAPHOCTH.
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20. OnpeneneHne CKaJIspHOrO Ipou3BeNeHUsA. UeMy paBHO CKaJlsIpHOE IIPOU3BENECHUE BEKTOPOB,
€CIM OHM MepHeHAUKYIsipHbl.Kak BbIpaxaeTcss CKalsipHOE IPOU3BEJEHHE BEKTOPOB 4epe3
KoopauHaThl? YeMy paBeH CKaJIIpHBINM KBajpaT BEKTOpa?

21. ®opmyna KocuHyca yria Mexay Bekropamu. Kak HalWTH NpPOEKLMIO OAHOIO BEKTOpa Ha
HaIpPaBICHUE APYroro? Uemy paBHa paboTa CWJIBI MPU MPSIMOIMHEHHOM JBHKCHUU €€ TOYKH
IpUIOKEeHNA?

22. YpaBHeHUE JUHUH B IPOCTpaHCTBE. BbIBOJ ypaBHEHUS cephl.

23. YpaBHEHUS IUIOCKOCTH U MPSIMOU B IPOCTpaHCTBE. B3anMHOE pacmosioskeHue.

24. Chopmynupyiite ompenenenue QpyHkuuu? Uro Takoe oOmacth omnpeneneHus (yHKIUN?
Kakue cymecTByroT ciocoObl 3a1anuil GyHKIIAN?

25.YUto Takoe OeCKOHEYHO Majas U OecKoHe4HO Oosblias BennunHbl? Kakas cymiecTByeT CBs3b
Mexay Humu? ChopmyupyiTe onpeaesenue npeaena GyHKIuu.

26. Onpenenenue npenena GpyHkiuu. ChopMynupyiiTe OCHOBHBIE TEOPEMBI O TIpeienax QyHKIIUN.
27.Bunpl HeomnpeneneHHOCTe M mpaBuia MX packpblTHs. [lepBblii 3ameuaTenbHBI Ipezed.
Bropoi1 3aMeuaTenbHbli Ipeae.

28. Ilpuparenust aprymenTa u ¢pyHkuuu. Jlaiite onpeneneHus HepepbIBHOCTU (QYHKILINH.
29.YcnoBus HenpepblBHOCTH (PpyHKIMM B Touke. UTo Takoe Touka paspeiBa? Kiaccuduxarms
ToYeK pa3pbiBa. OCHOBHbBIE CBOICTBA HENPEPHIBHBIX (DYHKIIHMA.

30. Chopmynupyiite onpeaeneHue mpou3BoaHoi. OOIIee MpaBuIo HaX0XJICHUS (YEThIpE I1ara).
KakoB reomerpudeckuii, Qpusnueckuii, SJKOHOMUUECKUI, OMOIOTMYECKH CMBICA MPOU3BOAHON?
[Tpumepsr.

31. Uro naseiBaercsa auddepennnanom ¢ynkuuu?12. B yem cocrout ornmume nuddepeniuana
¢ynkuun ot e€ mpupamenus? Ilpumenenne muddepeHnmana K NpUOTMKEHHOMY BBIYUCICHHIO
3HAYEHUIO (PYHKIUH.

32. Yro HazbiBaeTcs 3kcTpeMyMoM ¢yHKkIMKU? Kak HaliTH MakCUMyM U MUHUMYM (QyHKIMH?

33. Kak HaiiTh HamOosblllee M HAWMCHbICe 3HAYCHHUS (QYHKIMM Ha OTpe3ke? Bcerma nm oHu
CyIIECTBYIOT?

34. Kak HaxosT HHTEepBaIbI BHITYKJIOCTH U BOTHYTOCTU M TOUKHU Niepernda rpapuka GpyHKuun?

35. Uro Ha3bIBaeTcss acUMITOTON KpuBoi? Kak HaxoasaTcs BepTUKAIbHBIE U HAKJIIOHHBIE aCUMIITOTHI
rpaduxa pyHkuun?

36. Chopmynupyiite onpeneiienne neppoodpasnoit. OCHOBHOE CBOMCTBO.

37.. Uro Ha3bIBaeTcs HeompeleneHHbIM uHTerpagoM? KakoB ero reoMeTpudeckuid cMbici?
OcHOBHBIE CBOMCTBA HEONPEAEIEHHOIO HHTErpaa.

38. MeTo/ MO/ICTAHOBKY B HEOTIPENIEIECHHOM MHTErpasie. BriBeaure GpopMyiry HHTETPHPOBAHUS 110
yacTsM. Kakum oOpazoMm pa3OuBaeTcss MHTETpal Ha YaCTH B 3aBUCUMOCTH OT MOIBIHTETPAIIBHOTO
BBIPAXKECHUS?

39. ChopmynupyiiTe omnpeneneHue ONpeAeICHHOr0 MHTErpana M yKaKUTe €ro reoMeTpHuecKuit
CMBICJI, MEXaHUYECKHM, OMOIOTHYECKU cMBICI. [lepeuncinTe OCHOBHBIE CBOMCTBA OMIPEIEIICHHOTO
MHTETpaa.

40. Hanumute popmyiry Hetorona-Jleitoauna. MeTobl BBIYUCICHHUS ONIPEIeIEHHOT0 HHTErpaa.
41. Kakum 00pa3oM BBIYUCISETCS IUIOMAAb (UTYphl C TOMOIIBIO OMNPEAETICHHOr0 HHTErpaia,
o0Bembl Ten BpatieHusa? [IpumeHenne onpeeieHHOro HHTerpaiga B GU3HKe.

42. ]JlaiiTe onpe/ielieHne HeCOOCTBEHHOTO MHTETPpaia ¢ 0ECKOHEYHBIMU MpeieliaMi HHTETPUPOBAHHS.
[TpuBeauTe MpUMEPHI CXOASIIUXCSA U PACXOIAIINXCSI HHTETPAJIOB.

43. Jlaiite ompeneneHue (GyHKIMH JBYX IEepeMEHHBIX, €€ obmactu ompeneneHus. ['padpux
(GYHKLIMU IBYX NEPEMEHHBIX.

44, OrmpenerneHue YaCTHOM MPOU3BOAHOM MEPBOro Mopsaka (QYyHKIMM JIBYX MEPEMEHHBIX I10
a000My M3 HE3aBUCUMBIX INepeMeHHbIX. CdopMmynupyiTe NpaBuia HaX0XKJIEHHsS YacTHBIX
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MPOM3BOIHBIX MEPBOTO MOPSIIKA.
45. Ompenenenrie mosHOTO auddepeHnmanta W TMOJTHOTO NpHpameHus QYHKIUA JABYX
NIEPEMEHHBIX?
46. JlaiiTe ompeaeneHNe YaCTHBIX MPOU3BOJHBIX BTOPOTO MOpsiika U cHOpMyIUpyHTe MpaBuia
UX HAXOXKJCHUS U TEOPEMY O PABEHCTBE CMEIIAHHBIX MPOU3BOIHBIX.
47. JlaliTe ompeneieHHEe TOYEK MAKCUMyMa M MHHUMyMa JUisl (PyHKIMH JBYX MEPEMEHHBIX.
Chopmynupyiite HE0OX0IUMOE U TOCTATOYHOE YCIOBHS CYIIECTBOBAHUS TOUEK HKCTPEMyMa JIIst
GYHKIIUY IBYX TEPEMEHHBIX.
48. CdhopmynupyiiTe mpaBUiIo HAXOXKICHUS TOUEK SKCTpeMyMa il PYHKIIHH ABYX IEPEMEHHBIX.
49. Kakoe ypaBHeHue HasbiBaercs auddepenunansupiM? [lopsgok nuddepeHnaaTbsHOro
ypaBHeHHUA. UTo Ha3bIBaeTCs peuieHrueM auddepeHInaibHOro ypaBHeHHs ?
50. Kakoe pemenue auddepeHnnaIbHOro ypaBHeHHsI Ha3biBaeTcs oO0mmM? YacTHBIM?
Chopmynupyiite 3anauy Ko mas nuddepeHpanibHOro ypaBHEeHUS IEPBOTO MopsiaKa?
51. Haiite ompenenenue naupGHepeHnualIbHOr0 YpaBHEHHS ¢ pa3AessIOIIUMUCS TePEMEHHBIMU.
W3noxxuTe METO ] HAXOKICHHS €ro 00IIero peneHusl.
52. Yro naszwiBaeTcs auddepeHnnanbHbIM ypaBHEHHEM BTOPOTO nopsiaka? UTo Ha3bIBaeTcs ero
OOIIMM 1 YaCTHBIM pelIeHUuEM?
53. Buapl ypaBHEHUH, TOMYCKAIOIMINE TTOHMKEHUS MOPsIIKA. METOIbI UX PEIICHHUS.
54. JlaliTe ompeneieHue JIUHEHHOTO UdQepeHaNIbHOTO YpaBHEHHsI MEPBOro MOPSIKA.
N310KHUTE METO/I HAXOXKICHUS €r0 OOIIETO PeIICHHS.
55. KakoBa cTpykTypa OOIIEro peueHus JIHUHEHMHOro OAHOpoAHOro auddepeHuanIbHOro
ypaBHEHHSI BTOPOTO MOPSAKA.
56. Kakum 00pa3zom cocTaBisieTcsl XapaKTepUCTHUECKOE YpaBHEHHE JMHEHHOTO OJHOPOJHOTO
QG epeHIaIbLHOr0 YpaBHEHHs BTOPOTO TIOPSIIKA C TOCTOSTHHBIMU K03 (DUITMEeHTaMH U KaK OHO
cocrapnsiercsi? CTpyKTypa OOILEro peuieHHs STOr0 ypaBHEHHS B 3aBUCUMOCTH OT KOpHEH
XapaKTePUCTHYECKOTO YPaBHEHHSI.
57. KakoBa cTpykTypa OOLIEro pemeHus JMHEHHOro HEOJHOPOTHOro IuddepeHInaIbHOro
ypaBHEHHsI BTOPOTO MOPSIAKA.

Kpumepuu oyenueanua omeema na skzamene.
1. 3nanue Tteopermyeckoro martepuaia OTBETbl Ha BONPOCHI MO COJAEPKAHUIO TEOPETUUECKUX
BOIPOCOB Ouiiera:

“OTMIMYHO™: YeTKOe, IOCIEeNIOBaTeIbHOE M3JIOKEHHE MaTepuiia, I0Ka3aTelbCTBO OCHOBHBIX
YTBEPKACHUM, MOATBEPKIACHUE OINpeAeNeHU MpuMepaMHu, T'paMOTHas MaTeMaThyeckas pedb,
YMEHHE YCTaHABJIMBATh MEXKIIPEJIMETHBIE CBS3M C KypCOM MaT€MaTHKH HAvaJlbHON MIKOJBI U
METOJUKOM MpernoiaBaHusl MaTeMaTUKH;

— “Xopomo”: 4eTKoe, IOCJIeN0BaTeNbHOE H3JI0KEHUE MaTepuia, J0Ka3aTeIbCTBO OCHOBHBIX
YTBEPKIACHUM C HE3HAYUTEIbHBIMH HEIO0YeTaMH, IMOATBEPKACHHUE OMNPEICICHUN MpHUMepamu,
BIIQJICHUE MAaTEMATUYECKON TEPMUHOJIOTHEN;

— “yIIOBIIETBOPHUTEIBHO: HEJOCTATOYHO IOCJIEOBATEIFHOE M3JIOKEHUE MaTepuiia, 3aTpyJHEeHUs
IIPY TOKA3aTeIhCTBE OCHOBHBIX YTBEPKICHUH 1 TIOA00pE IPUMEPOB K OTIPEICTICHUSIM, HEIOCTATOYHO
rpaMOTHAasI MaTeMaTH4ecKas peyb;

— “HEyJOBJIETBOPUTEIHHO: HECIMOCOOHOCTh TEPeNaTh OCHOBHOE COJEP)KAHHE TEOPETHUYECKOTO
MaTepuaia, CMEIIeHHe MaTEMaTHUECKUX TIOHATUH, 3aTPyAHEHHUE B IPUBEICHUHU TIPUMEPOB.

2. BbIomHEHHE MPAKTHIECKOTO 3aIaHus OHMIeTa:

— “OTNIMYHO”; PallMOHAJILHOE BBIMOJHEHUE MPETIOKEHHOTO 3aJJaHUs], BIAJIEHUE BEIYUCIUTEIbHBIMU
mpreMaMy U HaBBIKaMH, 00OCHOBAHHBIN BBIOOp OTBETA;

— “xopomo”: 0e30muO09YHOe, HO HEIOCTATOYHO PAIMOHATHLHOE BBITIOJHEHUE MPEIT0KEHHOTO
3a/laHusl, BIIaJICHUE BBIYUCIUTEIHHBIMU MIPUEMaMH 1 HaBBIKaMH, BRIOOp OTBETa O€3 OCHOBAHMUS;

— “yIOBJIETBOPUTENBHO : HEIOCTATOYHO MOJTHOE BBIMTOJIHEHUE MPEITIOKEHHOTO 3aJJaHUsI, CBA3aHHOE
C BBIYHUCIUTEILHBIME OIMUOKAaMU, BHIOOp OTBeTa 0e3 0OOCHOBAaHWSI, WCIPABICHHE OIIMOOK I10
HABOJAIIUM BOIIPOCAM IpenogaBaTes;
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— “HEyJOBJIETBOPUTENBHO’: 33/JlaHUE HE BBHIIOJIHEHO B TIOJHOM O00BEMe, JOIMYIIEHBI
BBIUUCIIUTENbHBIE OIINOKY, 3aTPYJHEHUS B TEOPETUUECKOM OOOCHOBAHUY MPEATI0OKEHHOTO 3a1aHMsL.
PazBepHyThIli OTBET OOy4YaroIIerocss JOJDKEH IMPEICTaBIsATh COOOH CBSI3HOE, JIOTUYECKU
II0CJIEI0BATEIbHOE COOOIIEHUE Ha 3aJaHHYl0 TeMy, IIOKa3blBaTh €ro YMEHHE IPUMEHATh
olpezeNieHus, paBuja B KOHKPETHBIX CIIydasX.

Kpurepuu onieHuBaHus:

1) nOHOTY M PaBUIBLHOCTH OTBETA;

2) creneHb OCO3HAHHOCTH, IOHUMaHUS U3Y4EHHOT0;

3) s3bIKOBOE O(hOPMIICHHE OTBETA.

Kpurepuu oneHku:

v/ 100 -85 GaulOB - €CiM OTBET IMOKa3blBAae€T MPOYHbIC 3HAHWS OCHOBHBIX MPOIIECCOB
U3y4aeMOoi MpeIMEeTHON 001acTH, OTIAMYACTCS TIYOMHOM U MOJHOTOW PACKPBITHS TEMBI; BIIAJICHUE
TEPMUHOJIOTHUECKUM alapaToM; YMEHHE OOBACHATh CYLIHOCTb, SIBJICHUI, IPOLIECCOB, COOBITH,
JenaTh BBIBOABI M O0OOIIEHMS, JaBaTh apryMEHTHUPOBAHHbBIE OTBETHI, MPHUBOAHUTH IMPUMEPHI;
CBOOOJIHOE BJIaZICHHE MOHOJIOTHUECKON PEeUblo, JOTMYHOCTh U IOCIIE0BATEIbHOCTh OTBETA; YMEHUE
IPUBOJIUTH IPUMEPHI COBPEMEHHBIX MPOOIEM U3ydyaeMOl 00IacTH.

v 85-76 - OawioB - OTBET, OOHAPYKUBAIOLIMH IPOYHbIE 3HAHHMS OCHOBHBIX IPOIECCOB
M3y4aeMo# MpeAMETHON 00JacTH, OTINYAETCS TIIyOMHON M MOJIHOTON PacKphITHS TEMBbI; BIIaJCHUE
TEPMUHOJIOTHUECKUM allapaToM; YMEHHE OOBACHATH CYLIHOCTb, SIBJICHUI, IPOLIECCOB, COOBITHIA,
JenaTh BBIBOABI W OO0OOIIEHMS, /JaBaTh apryMEHTHPOBAHHBIE OTBETHI, MPHUBOAHUTH IMPHUMEPHI;
cBOOOIHOE BJIAJICHUE MOHOJIOIMUYECKON peyublo, JIOTHYHOCTD M IIOCIIEe10BaTeNbHOCTh 0TBeTa. O1HAKO
JIOTTYCKAeTCs OJIHA - IBE€ HETOYHOCTHU B OTBETE.

v/ 75-61 - Gamr — OIIEHMBAETCA OTBET, CBHIETEILCTBYIOIIMM B OCHOBHOM O 3HAHHH
MPOIECCOB HW3Yy4aeMOH MpeIMETHOW 00JacTH, OTIMYAIONIUICS HEJOCTATOYHOW TIyOWHOW U
IOJTHOTOW PAaCKpbITUS TEMbl; 3HAHHEM OCHOBHBIX BOIIPOCOB TEOpPHUH; €1ab0 cHOpMUPOBAHHBIMU
HaBbIKAaMU aHaJIN3a SBJIEHHM, MPOIECCOB, HEJOCTaTOUYHBIM YMEHUEM JaBaTh apryMEHTHPOBaHHbIE
OTBETHl U NMPHUBOJUTH NMPUMEPHI; HEJOCTATOUHO CBOOOIHBIM BJIAJ€HHMEM MOHOJIOIMYECKOH PEeyblo,
JIOTUYHOCTBIO U TOCJEI0BAaTENIbHOCTHIO OTBeTa. JlomycKaeTcss HECKOJIbKO OIIMOOK B COJEpKaHUU
OTBETa; HEYMEHUE NPUBECTU MPUMEP Pa3BUTHs CUTYaIlUH, IPOBECTU CBSA3b C JAPYIMMHU aCIEKTaMHU
n3y4aemMon obnactu.

v' 60-50 6amtoB — 0TBET, OOHAPYKUBAIOIIHI HE3HAHKE MPOILIECCOB M3y4aeMO TPEIMETHOM
00J1aCTH, OTIIMYAOLIUICS HETNTyOOKUM PACKPBITUEM TEMbI; HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPUH,
HeC(OPMHUPOBAaHHBIMU  HaBbIKAMU  aHalM3a  SBJCHUH, IPOLIECCOB; HEYMEHUEM  J1aBaTh
apryMEHTHPOBAHHbIE OTBETHI, CJIA0BIM BIIAZICHUEM MOHOJIOTMUECKON pEYbl0, OTCYTCTBUEM
JIOTUYHOCTH M MOCJE0BATENIbHOCTU. JlOMYyCKalTCsl Cepbe3Hble OMIMOKHM B COAEP)KaHUU OTBETA;
HE3HaHUE COBPEMEHHOW MPOOIeMaTHKH N3y4aeMoi 001acTu.

6. Tembl pedepaToB
Tun (dhopma) 3a0anus: pepepam (noocomoska 0oknada)

1. Berparomuecs matematuku apesHoctd (ITudarop, ['epon Anexcanapuiickuii, EBkiaua u T.1.).
4. Pycckue matemaruku (I1.JI.UeObImieB u ap.)

5. Coerckue marematuku (I1.C.Ypsicon, I1.C.Anexcanipos u np.)

8. 13 ucTopuy BO3HUKHOBEHHUS MTOHATHS HATypaJIbHOTO YUCIIA U HYJIS.

9. U3 uctopuu pa3BUTHsI CUCTEMBI €AMHUI] BETUYMH. MeXTyHapoIHas cUCTeMa eUHUII.
10. O 3anucu uucen B pesHen Pycu.

11. Bknan JI.®. Maraunkoro B paclpoCTpaHEHHE EeCATUYHON cucTemsl B Poccun.

12. Heno3uuMoHHbIE CUCTEMBI CUMCIICHHUS.

13. MaremaTnueckasi CAMBOJIMKA: €€ TOSIBIICHUE U Pa3BUTHE.

14. ®ynkuny B IpUpoOIe U TEXHUKE.

17. 3nameHuTBIE UppALIMOHAIbHBIE YHCIIA (YUCIIO T, YUCIIO €, «30JI0TOE CEUEHUER).

18. MaremaTrnuecKkue napaioKChl.
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19.Teopus uucen B muppoBaIILHOM JIEIIE.
20. IIpumeHeHre METOAOB AaHATUTHYECKOW T€OMETPUH
21. Uctopus co3nanus nudpdepeHanbHOro HCUUCIICHHS.
22. IlpumeHeHHne NPOM3BOIHON B IMPUKJIIAIHBIX 3a/1a4ax.
23. [Ipumeps! uaTEpripeTanuy 1udepeHInaTbHbIX YPaBHEHUN B MEXaHUKE.
24. PaznuuHble NPUMEHEHUS ONPEAEICHHOIO MHTErpana B MPHUKIATIHBIX
3a/1a4ax.
25. CucTembl 4ncen.
26. IlpumeHeHue Teopun 3KCTpeMyMa (PyHKIUH JIByX IIEPEMEHHBIX.
27. Tlonstue psaaa. Psg ®ubonauuun. 3070T0C CEUCHHE.
28. UYro Takoe BapHallMOHHOE UCUUCIICHUE.
29. IlpousBogsmiue GyHKIUH.
30. IIpocreiime MaTeMaTHYECKHE MOJICTH HA OCHOBE JU(depeHINaTbHBIX YPABHEHUH U X POJIb B
HOCTH)KEHUH MUpA.
31. IlpumeHeHHe TEOpUH BEPOSATHOCTEH M MAaTEMaTHYECKOW CTATHCTUKH B MOJCIUPOBAHHMA C/X
IPOLIECCOB.
Kpumepuu ouenku peghepama

v' 100-86 GaioB BBHICTABISETCS OOYYAIOIIEMYCs, €CIIM OH BBIPa3sWil CBOE MHEHHE I10
chOpMyIHpPOBAHHOW MpoOIEMe, apryMEHTHPOBAT €ro, TOYHO ONpEICITUB €€ COJEpKaHHe |
cocrapisironye. [IpuBeieHbl TaHHBIE OTEYECTBEHHON U 3apyOeKHOM IUTepaTypsl, CTATUCTHUECKUE
cBesieHus, WH(pOpMAIHsi HOPMATHBHO-TIPABOBOTO Xxapakrepa. OOyuarommiicss 3HAeT W BIAICeT
HaBBIKOM CaMOCTOSITEJIbHOM MCCIIEOBATENbCKOM paboThl MO TeMe HCCIEeIOBaHMS; METOAAMU U
npUeMaMH aHaJlM3a TEOPETUYECKUX W/WIM MPAaKTUYECKHX AacleKTOB H3ydaeMoi obrjacTu.
dakTHYECKUX OIIMOOK, CBSI3aHHBIX C TIOHUMaHUEeM Ipo0sIeMbl, HEeT; rpadguuecku padbota oopmieHa
NPaBUIBHO.

v 85-76 - GamtoB - paGoTa XapaKTEPU3YeTCsl CMBICIOBOM IEIbHOCTHIO, CBSI3HOCTBIO U
MOCJIEI0BATENbHOCTIO U3JI0KEHUS; TOMyLIeHO He Oosee 1 ommOku npu oObSICHEHUH CMBICTIA WU
coJiepkaHus mpobaemsl. [ apryMeHTaluu MpUBOASTCS JaHHBIE OTEYECTBEHHBIX U 3apyOeKHBIX
aBTOPOB. [IpoIeMOHCTPUPOBAHBI HCCIIEOBATENILCKHE YMEHHSI W HAaBBIKM. DaKTHUECKUX OMIMOOK,
CBSI3aHHBIX C IOHUMaHKUEM NpoOIeMbl, HEeT. JlomyIeHbl 0/1Ha-/1BE OLIMOKH B 0pOPMIIEHUN PaOOTHI.

v 75-61 Gau1 — 00y4aroIuiics IPOBOJUT JOCTATOUHO CAMOCTOSTENLHEIM aHAIN3 OCHOBHBIX
ATANOB U CMBICIIOBBIX COCTABJISIOIIUX MPOOJIEMBbI; TOHUMAET 0a30Bbleé OCHOBBI M TEOPETUYECKOE
00ocHOBaHME BHIOpaHHOW TeMbl. [IpHBIIe4eHBI OCHOBHBIE MCTOYHHMKH IO PACCMATPHBAEMOM TeMe.
JonyuieHo He 6os1ee 2 omUO0K B CMbICIIE MITH COJIEPKaHUH MTPOoOIeMbl, 0hOpMIIEHUN paboThI.

v' 60-50 GamnoB - ecau paboTa MpeACTaBasSeT CO0OM IepecKa3aHHbIi WM MOJHOCTHIO
HepenrCaHHbIA HCXOAHBIN TeKCT 03 KakuX - TnO0 KOMMEHTapueB, aHanu3a. He packpbiTa cTpykTypa
U TEOpETHUYECKasl COCTaBJIsIOMmasi TeMbl. JomymeHo Tpu win Oojiee TpeX OIMUOOK B CMBICIIOBOM
COJIepKaHUU pacKpbIBaeMOi Mpo01eMbl, B 0popMIeHUN pabOTHI.

Pedepar obyuaromuiics UMeeT MpaBo MPEACTaBUThH B BUJIEC TTPE3CHTAIIUN
Kpumepuu oyenku npezenmayuu 0oxnaoa:

S 50-60 GamioB 61-75 GamoB 76-85 GamioB 86-100 GamnoB
§ (meynoBneTBo | (yIOBJIETBOPH- (xoporo) (oTIIMYHO)
@) PHUTENBHO) TEJIbHO)
Kpurepu ConepxaHue KpUTEPUEB
"
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[Ipo6nema ne | [IpoGrema [Tpobnema packpsita. | [IpoGiiema packpbiTa
o packpbITa. packpbiTa He [IpoBenen  aHanu3 | MOJTHOCTHIO.
S OTCYTCTBYIOT | MOTHOCTBIO. pOOIIeMBI 6e3 | [IpoBeneH ananus
4 E BBIBO/IBI BriBosib! He MIPUBJICYCHUS po0JieMBl ¢
§ 2 ClIeaHbl U/WIH JIOTIOJTHUTEIHHON NpUBJICUYCHHEM
A E BBIBOJIBI HE nuTepatypsl. He Bce | 1OMOTHUTENBHOM
000CHOBaHBI BBIBOJIBI c/IeNaHbl | muTepaTypbl. BeiBoabI
u/uau 060CHOBAaHbI 000CHOBaHbI
IIpencrasns- | IlpencraBnsiemas | Ilpeacrasisgemas [IpencraBnsemas
0 emMas nHopMmanus He | mHGOpMAITUSI HE uHpopmanus
% uHpOpMaLUs | CUCTEMaTH3UpPO- | CUCTEMaTU3MpOBaHa | CHCTEMaTU3MpOBAaHa,
2 JIOTUYECKH He| BaHa W/WIIK He U TIOCTIeIOBATENIbHA. | MOCJIEI0BATEIbHA U
g cBsizaHa.  He| mocnenoBarenpHa. | Mcrons3oBaHO OoJiee | JIOTHYECKH CBS3aHA.
X WCIIOJIb30BaHbI | UCIIOJB30BaHO 1-2 | 2 Hcnonb3oBano 6onee
é* npodeccronain| npohecCHOHaTbHBI| MPO(YECCHOHANBHBIX | 5 PO EeCCHOHATBHBIX
bHBIC X TepMHUHA TEPMHHOB TEPMHHOB
TEPMHHBI
He ncnonb3o- | Mcnonbs3oBaHbl Hcnonb3oBanbl Iupoxo
BaHBI TEXHOJIOTHH TEXHOJIOTUHU UCTIOJIb30BaHBI
E texHosnoruu | PowerPoint PowerPoint. He TEXHOJIOTHH
g PowerPoint. | wactuuno. 3-4 Oostee 2 onubOK B (PowerPoint u mp.).
2 bonpuie 4 OLIMOKU B IIpeICTaBIIsIEMON OtcyTeTBYyIOT
=9 ommooK B npejacraBisieMol | nHpopMaluuu OLIMOKY B
O npencTaBis- | “HGpOpMaIUK peICTaBISIEMOI
emMoi uHpOpMaLUN
uHpOopMaLUu
2 Het otBetoB | TonbKO OTBETHI OtBeThl Ha BONIPOCHl | OTBETHI Ha BOTIPOCHI
2 9 Ha BOIPOCHI | Ha dJIEMEHTapHbIE | MOJIHbIE H/UITU HOJIHBIE, C
§ = BOTIPOCHI YaCTHUYHO TTOJTHBIE NIPUBUJICHAEM
S 2 IPUMEPOB U/HITH
TOSICHEHHH
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