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JIucer coryiacopanuid

@oH/ OILEHOYHBIX CPEACTB COCTaBICH C y4deToM TpeOoBanuii demepaibHOTO
['ocynapcTBeHHOr0 00pa30BaTENBHOrO cTaHjaprTa Bbiciiero oOpaszoBanus (PI'OC
BO 3++) no HampaBieHuto moaroroBkn 36.03.02 3oorexHus (mporpamma
OakanaBpuata), yrBepxkaeHHoro IIpumkazom MuHOOpHAyKH OT 22 CEHTSOps HIOIA

2017 r. Ne 972, 3zapeructpupoanHoro B Muntocte Poccuu 15 aBrycra 2017 1. Neo
4775

Pa3paboTuuk:
K.T€X.H., Jo1ieHT PuBM CasenneBa E.B
(momxHOCTH, Kadeapa) (®.1.0)

@DoH/1 OLICHOYHBIX CPEICTB 0100peH Ha YdueHoM CoBeTe MHCTUTYTA

1. IlepevyeHnb KOMIeTEHIMH ¢ YKa3aHHEM 3TAaNOB UX ()OPMHUPOBAHHUSA B NPoOLEcCe OCBOCHHS
o0pa3oBaTe/IbHOI NPOrpamMMbl

ITacnopt )oHA2 OLEHOYHBIX CPEACTB MO AUCHHUILINHE (MOAYJIIO)
a. MO/ eJIM KOHTPOJIMPYEMBIX KOMITeTEeHIH



Kommnerenmuu, hopMupyempie B TPOIIECCe OCBOCHUS TUCITUTIIMHBI (MOTYJIs):

Tun | @opmMyIHPOBKa KOMIIETEHIUH Homep ®opMyIHpPOBKA HHAUKATOPA
KOMIIe HHIMKATOpAa AOCTHKEHHS LeJIH
TeHIH JMOCTHKEHH S

H neJn
YHuBepcanbHasi KOMIETECHIIUS
Cnioco0eH oCyIIeCTBISATh N/-1 YK -1.1. | HaxomuT u KpUTHYECKH
MOVCK, KPUTUICCKUI aHAIIN3 U aHaTU3UpyeT HHPOPMAIHIO,
YK-1 | cunTte3 undopmanuu, HEOOXOIMMYIO JIJISl PEIICHHS
MPUMEHSITh CUCTEMHBIN TIOIXO]T IIOCTaBJICHHOM 3a7a4H.
JUISL pEIICHUs MMOCTaBICHHBIX -2 YK -1.2 | PaccmarpuBaeT BO3MOXKHBIC

3aga4d

BAapHUaHTHI pCHICHUSA 3a/1a4U,
OoncHuUBas UX JO0CTOMHCTBA U
HEAOCTAaTKU

b. TpedoBaHue K pe3yjabTaTaM OCBOEHUSI TUCIUTLIMHbI
B pe3yabrare ocBOeHHMSI AUCHUILIMHBI (MOAYJIs1) 00y4aIOIMIACH TOJIKEH:

3HATb:

- METOJIbl aHaJIM3a WH(pOpMAIK, HEOOXOAMMOM I pemieHus mocrasieHHoi 3amxaun (M/1-1 VK -

1.1);

- BapHaHTHI PEIIEHHUs 3a1a4H, OLCHUBas uX JocTouHcTBa U Hegoctarku (UI-2 YK-1.2);

yMeTh:

- HaxOAWTb MW KPUTHUUYCCKHU aHAJIU3HUPOBATH I/IH(l)OpMaIII/IIO,

nocrasiennoi 3agaun. (MJI-1 YK -1.1.);

- paccMarpuBarb BO3MOXKXHBIC BAapHUAHTLL

Henocrarku (M-2 VK-1.2).

HEOOXOAMMYIO ISl pELICHUs

pemiCHus 3aaa4rd, OLCHHWBATL HUX OOCTOUMHCTBA H

2. Onucanmne mokasaresneil W KPUTEPHEB OLCHUBAHMS KOMIICTCHLIMH Ha Pa3jJMYHBIX
Tanax ux (popMUpOBaHUs, ONIMCAHHE IIKAJ OLlEeHUBAHUA
Tabnuua 1 — OneHka KOHTPOJIUPYEMOM KOMIETEHIIUH U CIMITIIMHBI (MOTYJIs)

Ne Kon KonTponupyemsie pe3ynbTaTel 00yueHHs HanmenoBanue
wn KOHTPOJIMPYEMOM OLICHOYHOI'O
KOMITIETEHIIMH CpeacTBa
(uHOUKaTOpa
JOCTUKEHUS
KOMIIETEHITNH)

1 3namu: MeTOIbI aHaNIM3a HHGOPMALIUH, Tect
HEOOXOIMMOM /1715 pellieHus! TOCTaBICHHOMN (MMCBMEHHO)
3aJ1aun CobecenoBanue

UJ-1 VK -1.1. Ymemv: HaXOAUTL U KPUTHYECKU Tecr
aHaJTU3UPOBaTh HHHOPMAIIHIO, HEOOXOTUMYIO KonTponbnas
JUTSI pEIIeHUs TOCTaBJICHHOM 3a1a4u paborta
IIucemennoe
3a/laHue
CobecenoBanue




2 3namob: BapuaHThI pEIICHUS 3a7a4u, oleHuBast | Tect
UX JIOCTOMHCTBA U HEIOCTATKU (MHCHMEHHO)
Co0OecenoBanue
-2 YK-1.2 Ymems: paccmarpuBath BO3MOXKHbIE BapuaHTel | Tect
pelIeHus 3a/1auu, OIlEHUBaTh UX JOCTOMHCTBA U | KOHTpoJsbHas
HEI0CTaTKU paborta
[TucemenHoe
3a/laHue
CobecenoBanue
Tabmuua 2 — [IpumMepHbIii IepedeHb OLIEHOYHBIX CPECTB
HaumenoBanue [IpencraBnenue
Ne Kparkas xapakrepucTuka
Ly | OueHouHoro OLEHOUHOIO CpECTBa OLICHOYHOT'O CPEJICTBA B
CpeICcTBa donme
CucreMa cTaHIapTU3UPOBAHHBIX
3aJJaHUH, TT03BOJISIOIIAs
1 Tecr aBTOMATHU3UPOBATH MPOLEYPY @DOHJ| TECTOBBIX 3aJJaHH
WU3MEPEHUs YPOBHS 3HAHHUN U
yYMEHH, 00y4aromierocs
2 CobecenoBanue CpencTBo KOHTPOJIS, Bormpocsr o Temam /
OpraHU30BaHHOE KaK CIelUaTbHAS paszenaM AUCLUUILTUHBL,
Oece/a mpenoiaBaTess ¢ MPE/ICTABJIICHHBIC B
00y4JaromuMuUCs Ha TEMBI, IPUBSI3KE K
CBSI3aHHBIE C U3y4aeMOu KOMITETCHIIHSIM,
JHUCUUIIIMHOW, U PACCYUTAHHOE HA npenycmMorpeHHbM PITJL
BBISICHCHHE 00beMa 3HaHUI
00yJaromierocs Mo onpeeIeHHOMY
pasneny, TeMe, mpooseme u T.11.
3 Pegepar [TpoayxT camocrosTenbHOlM padoTsl | TeMsl pedepaTon
o0yyJaromerocs, MpeACTaBIsSIONUN
co00i1 KpaTKoe U3J0KEHHE B
MMCbMEHHOM BHJIE MOTYYEHHBIX
pPEe3yIbTAaTOB TEOPETUUECKOTO
aHaJIN3a ONPEACICHHON HayYHOMI
(yueOHO-HCCIIeTI0BATENbCKOM) TEMBI,
T7Ie aBTOP PACKPBIBAET CYTh
UCCIeyeMOol mpoOIeMbl, TPUBOTUT
pa3IMYHbIC TOYKU 3PECHHUS, & TAKKE
cOoOCTBEHHBIE B3TJISbI HA HEe
4 3anaua CpencTBo OLICHKH YMEHUS KommuekT 3anau u
(mpakTHYecKoe MIPUMEHSATH MMOTyYEHHBIE 3aTaHU I
3aJlaHue) TEOpEeTUYECKHE 3HAaHUS B
MPaKTUYECKOW CUTYyaIH. 3a1aqa
(3amanue)nomKkHa ObITh HAMIpaBJIeHa
Ha OIICHUBAHUE TE€X KOMIETEHIINH,
KOTOPBIE TTO/IJIEKAT OCBOCHHIO B
JAHHOW JUCIUILTHHE, TOJHKHA
COJIEpXKaTh YETKYIO HHCTPYKITHIO 110
BBITIOJTHEHHIO HITH QJITOPUTM
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NeUcTBUI

KoHnTponbHas
paborta

CpencTBo IpoBepKU yMEHUM
HNPUMEHSTH MTOJyYeHHBIC 3HAHUS IS
peLIeHuUs 3a/1a4 OIPEeAETIEHHOIO
THUIIA TI0 TEME WU pa3aeiy

KoMIIIeKT KOHTPOJIBHBIX
3aIaHUM 110 BapUAHTaM




Tabnuna 3 — Kpurepun u mKaibl 175 OLEHKH YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIUU B XOJI€
OCBOCHMS AUCITUTUIMHBI

Iokazarenn Kpurtepun onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIMN
OLIEHUBAHUS -1 YK -1.1, UJ1-2 YK-1.2
HeynosnerBop | YmoBIeTBOpPHUTENBHO, Xoporro /| OtawgHo / 3a4TEHO
UTEIBHO, 3a4TE€HO 3a4TE€HO
He 3aureHo
«3HaTH» YpoBeHb MuHuManbHO YpoBeHs 3HaHUM B | YpOBEHb 3HAHUH B
3HaHUU HIDKE | JOITyCTUMBIA yPOBEHb o0neme, obneme,
MUHHMAJIBHO | 3HaHWH; JOMYyIICHO COOTBETCTBYIOIIEM | COOTBETCTBYIOIIEM
JIOMYCTUMBIX | MHOYKECTBO HETPYOBIX MporpamMme; mporpamme; 6e3
TpeOoBaHUil; OImmO0K JTOTTYIIIEHO omnO0oK
HUMEIOT MECTO HECKOJIBKO
rpyobie HETPYOBIX OMIMOOK
OITUOKHN
«YMeTb» ITpu pemenun | IIpoaeMOHCTpHUPOBAHBI IIpoaemonctpupo | IIpoaeMoHcTprpOBaH
THUTIOBBIX OCHOBHBIE YMEHHSL. BaHBI BCE bl BCE OCHOBHBIE
(crarmapTHBIX | PerreHsl TUTIOBBIE OCHOBHBIE YMEHWsI, HEKOTOPBIE —
) 3a7a4 He (cTtanmapTHbIC) 3amauu ¢ | yMeHHs. PelieHpl | Ha ypOBHE XOPOIIIO
MPOIEMOHCTPH | HErpyOBIMH OIIUOKAMHU. BCE OCHOBHBIE 3aKpETICHHBIX
pOBaHBI BrimonHeHs! Bce 3a]a4uu ¢ HaBBIKOB. PerieHs! Bce
HEKOTOPbIE 3a/laHusl, HO HE B TIOTHOM | HETPyOBIMHU OCHOBHBIE 33]1a41 C
OCHOBHBIE o0beMe. omuoOKaMu. OTJENbHBIMU
YMEHHUSL. BrImonHeHBI Bce | HECYIIECTBEHHBIMU
Nmeror mecto 3aaHusl, B OIIMOKaMHU.
rpyObIe mosHOM 00beMe, | BrImomHeHBI Bce
OIINOKH. HO HEKOTOPBIE C 3aJ]aHusl B TIOJIHOM
HEIOYETAMH. o0BeMe, 0e3
HEJI0YETOB.
Xapakrepuctuka | Kommerenuus | ChopMupoBaHHOCTB CdopmupoBanno | ChopMHPOBaHHOCTD
c(OPMHUPOBAHHOCT | B ITOTHON KOMIIETEeHIINU CTb KOMIETEHIIUN | KOMIETECHINN
1 KOMIIETEHITUU Mepe He COOTBETCTBYET B IEJIOM MTOJTHOCTBIO
chopMUPOBaH | MUHHMAaJIHHBIM COOTBETCTBYET COOTBETCTBYET
a. TpeOOBaHHSM. TPeOOBaHUSIM. TpeOOBaHUSIM.
Nmeromuxcst Nmeromuxcs 3HaHUN U Nmeromumxcs NmMeromuxcst 3HaHUN U
3HaHUHN U YMEHUH B 1L[EJIOM 3HAHUM U YMEHUN | YMEHUH U MOTUBALIUU
YMEHUH JOCTATOYHO JIJISl PEIICHHsT | B [IEJIOM B TIOJIHOM Mepe
HEJIOCTaTOYHO | CTaHJIAPTHBIX JIOCTaTOYHO JJIS JIOCTaTOYHO JJIS
JUIS peIIeHUs] | IPaKTHYECKUX penieHus PEIIeHNUs CIIOKHBIX
MPaKTUYECKUX | MPO(ECCHOHATBHBIX CTaHJapTHBIX MPaKTUIECKUX
npodeccuoHan | 3amad, HO TpeOyeTcs MPAKTHUECKUX po(heCcCUOHAIb-HBIX
BHBIX 337124 JIOTIOJTHUATEbHAS npohecCHOHANBH | 3a/a4
MIPaKTHKA 110 BIX 33724
OOJIBIIMHCTBY
MPAKTUIECKUX 3aj1a4
YpoBennb Hu3zkwnii Iloporossrii BazoBbIit Boicokmnii
copmupoBaHHOC
TH KOMIeTeH-IINI
Cymma  Hangos 0-60 61-75 76 — 85 86 — 100
(E)-k-k

* OI_ICHI/IBaCTCSI JIJIS KaXKI0M KOMIIETEHIIMHU OTACIBHO.
Fk_ CYMMI/IpyeTCSI 0as1 1o MoKa3aTesIM OIICHUBAHMA «3HAThb» U «KYMETH»; IIPU 3TOM COOTHOIICHHUE

KOMIIOHCHTOB KOMIICTCHIIMH B 06].].[6171 TPYAOCMKOCTH AUCHUIIINHBI «3HATH» / «YMCETB» COCTAaBJIACT
40/ 60.



3. MeToanueckue MaTepuaJibl, onpeaesomme nNpoueaypy OueHuBaHus 3HAHU A, YMEeHUI 1
ONBbITA /1eATEJIbHOCTH, XapaKTepHU3yIolHe 3Tanbl GopMUpPOBaAHUA KOMIIETEHIUI

IIpoMe:kyTouHasi aTTecTAlUsI Ka4ecTBa MOJATOTOBKH OOYYAIOMIMXCS MO JUCHUILIMHE
(Monyn0) «MaremaTHKa» MPOBOAUTCS B COOTBETCTBUU C JIOKAJIbHBIMU HOPMAaTHBHBIMH aKTaMU
AkaneMuu U SBJISIETCS 00s3aTeNbHON, NpeAHa3HaYeHa IJIsl ONPENeNICHUs] CTETIEHH JTOCTHKECHUS
y4eOHBIX 1ieIell 110 TUCIMITIIMHE U IPOBOAUTCS B (popMe 3Kk3ameHa B 1 —oM cemecTpe.

OOyuaronrecss TOTOBATCS K JK3aMEHY CaMOCTOSTeNnbHO. IloAroroBka 3akirodaeTcs B
U3y4eHUM IPOrpaMMHOr0 MaTepuajla JUCUUIUIMHBI C HCIOJIb30BAHMEM JIMYHBIX 3aIMCEH,
C/EJaHHBIX B pabOYMX TETPajsiX, U PEKOMEHJOBAaHHOM B IPOLIECCE W3YyYEHUs UCLMILIMHBI
mutepatypel. llpu HeoOXoauMMOCTH oOydarommecs OOpamalTcs 3a KOHCYJIbTAlMEH K
IPEIoJIaBaTesto, BeyLEeMY 1aHHYO JUCLUIUINHY.

dopma MpoBeACHUs MPOMEXKYTOUHOM aTTeCTaluU IS 00YJaIOUINXCsl HMHBAINIOB U JIUIL C
OrPaHUYEHHBIMH BO3MOXHOCTSIMM  3/I0pOBbSl  BBIOMpAaeTcs C y4€TOM HWHAWBUAYaJIbHBIX
ncuxXo(pU3MIECKUX 0COOEHHOCTEH (YCTHO, MICbMEHHO Ha Oymare, MUCbMEHHO Ha KOMITBIOTEPE, B
¢dopme TectupoBaHus M T.1.). IIpm HeoOXoauMocTH OOyYarOIMMCS MHBAIMJIAM M JIMLAM C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI NPEIOCTABISETCS TOMOJIHUTEIBLHOE BpeMs s
HOJArOTOBKM OTBETA HA HK3aMeHe / 3a4eTe.

Meroavka OlleHUBaHUs
1) IMo crobamipHo¥ 1mKane B Tabnuity 4 3anectu Oamisl (Bi), momydeHHbIe 00y4YarOUMMCS B
xojie ocBoeHus nuctuiuinHbl. (Kpurepun npencrasiens! B Tabnuue 3).

Tabmuna 4 — Ilpumep pacdeTHOW TaONHIIBI HMTOTOBOTO OIECHWUBAaHUS KOMICTCHIMHA Y
oOyuaronerocst mo qucHummHe (Moaymnio) «MaTemaTuka

Kon MHJUKaTopa | Y CI0BHOE OneHka mnpuOOPETEHHBIX KOMIETEHUUN B

KOMIIETEHIIUH o003HauYeHUE Oaymnax

Ua-1 YK-1.1. b1 50

-2 YK-1.2 B2 50

Hroro (Obi) 100

B cpennem Bi)/ n 50

2) OmpesenuTh OLEHKY MO JUCHHUIUIMHE (MOMYJII0) MO MIKajde COOTHECEHHs 0aJIOB M OIIEHOK
(Tabmura 5).

Tabmuua 5 — Hlkana u3mepeHus ypoBHA C(HOPMHUPOBAHHOCTH KOMIIETEHIMHA B pe3yibTare
OCBOEHUS AUCUMILINHBI (Moyns) «MaTemaThkay

HToroBsiii 6t 0-60 61-75 76-85 86-100
Heynosnersopur
YA p Y 10BAETBOPUTENHEHO Xopor1io OTan4Ho
OneHka €JILHO
(3auTeHO) (3auTeHO) (3auTeHO)
(He 3a4TeHO)
YpoBeHb .
. [Toporossrit . .
c(hOpMUPOBAHHOCTH Huszkuii bazoBblii Bricokuit
KOMIIETEHIUH

[TokazaTenu «3HaTh», «yMETb» MPHU MPOMEKYTOUHOW aTrTecTalni B opMe dK3aMeHa
ONIPEAEIISIIOTCS OlLICHKaMH «OTJIAYHO, «XOPOLLIO», «YZOBJIETBOPUTEIILHOY,
«HEYJIOBJIETBOPUTEILHO», YTO COOTBETCTBYET YPOBHSM C(HOPMUPOBAHHOCTH KOMITETECHIIUNA
«BBICOKHUI», «0a30BbIil», «ITIOPOTOBBIIY, «HU3KUI.
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«Omauuno» — oOyJaroIIMICs TIYOOKO W MIPOYHO YCBOMJ BECh MPOTPAMMHBIN MaTepua,
MCYEPIBIBAIONIE, IOCIEA0BATENIbHO, TPAMOTHO H JIOTUYECKU CTPOMHO €ro u3Jiaraer, He
3aTpyIHSETCS] C OTBETOM IPH BUIOW3MEHEHUHU 3a/laHus, CBOOOJHO CIIpaBisieTcs C 3ajauyaMu U
MPAKTUYECKUMH  33JaHUSMHU, TMPABWIBHO OOOCHOBBIBACT TMPUHATHIC PEHICHUS, YMEeT
CaMOCTOSITEeNIbHO 0000IIaTh U U3JIaraTh MaTepual, He JA0MycKas OUTHOOK.

«Xopowo» — 0o0ydaroIMiics TBEpIO 3HAET IMPOTrpaMMHBIN MaTepuall, TPaMOTHO U IO
CYIIECTBY M3JIaraeT ero, He JI0MYyCKaeT CYIIECTBEHHbIX HETOYHOCTEH B OTBETE HA BOMPOC, MOXKET
MPABUIIHO TMPUMEHITh TEOPETHUECKHUE TOJOKEHUS M BIAJCET HEOOXOAUMBIMH YMEHUSMHU H
HABbIKAMU MPU BHIMOJIHEHUH TPAKTUUYECKHUX 3aJaHUI.

«¥YoosnemeopumenvHo» — 00y4arOUUIiCs YCBOWI TOJBKO OCHOBHOI Marepuall, HO He
3HAeT  OTHCNbHBIX  JIeTajeil, JOMyCKaeT HETOYHOCTH, HEJOCTATOYHO  MpaBUJIbHBIC
(bopMyITUPOBKH, HapylIaeT MOCIEAOBATEILHOCTh B HM3JIOKEHHWU MPOTPAMMHOIO MaTepuana u
WCIIBITHIBACT 3aTPYHEHHUS B BHINOTHEHUU IPAKTUUECKUX 3aJaHUH.

«Heyoosnemseopumenono» — OOydaloOIUICS HE 3HAET 3HAUMUTEIBHOM  YacTH
MPOrPaMMHOTO MaTepuana, JOMYCKAET CYIIECTBEHHBIC OMMOKH, ¢ OONBIIUMHU 3aTPyIHEHUSIMU
BBITNOJIHSET MPAKTUYECKUE 3a/1aHNUs, 3a]a4H.

Tekymas arrecranmusi 00y4YyalwIUXCsl 10 JuUCHUIUIHHE (MOAyi0) «Maremarukay
MPOBOAUTCA B (hOpME KOHTPOJIBHBIX MEPONPUSATHI MO OLICHUBAHUIO (PAKTHUYECKHUX PE3YyIbTaTOB
OCBOCHHUS JUCHUIUIMHBI (MOIYJIsI) B paspe3e KomrereHIud u ¢ auddepeHmmanmeit mo
nokazaressim «3HATb» u « YMETb».

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

KOMIIeTeHIIMi B Ipoiecce 0CBOeHUs 00pa30BaTeIbHOI MPOrpaMMBbl.

4.1 Tecmoeguwie 3a0anus 01s ouenku komnemenyuu HI-1 YK-1.1. no noxkazamenio «3namovy

l. Tun 3aJaHUM: BbIﬁOp OJHOI'0 IMPABUJIBHOI'O BapHMaHTa U3 NMPECAJI0KCHHBIX BAPDUAHTOB
OTBETOB

Bapuanr 3aganus 1.

[Topsnok onpeneanTens — 3To:

1. nuana3oH 3Ha4YEHUI ero 3JIEMEHTOB

2. 3HaYeHHE NMPOU3BEACHUS FIIEMEHTOB TTIaBHOW JUaroHaIu
3. YUCJIO ero CTPOK U CTOJOIIOB

4. cymMmMa MHJIEKCOB TIEPBOTO AJIEMEHTA MEePBOil CTPOKHU
[TpaBuiibHBIN OTBET: 3.

BapuanT 3aganus 2.

Paccrome d ety rouxavu M3 Y1) 4 M2(3Y2) onpesenserca o popwyse
L =0 +x ) +(y +y, )
5 d =06 =) +(y, —y,)
g d=0 %) ~(y,- )

4. d :\/(X1+X2)2 _(y1+Y2)2

[TpaBubHBIN OTBET: 2

BapuanT 3aganus 3.



Yto Ha3BIBACTCS, HHTETPHPOBAHUEM ?

1. onepatiust HaXOXKIEHUSI HEONPEIETIEHHOTO UHTErpasa

2. onepanusi HaX0XACHUS MPOU3BOTHON

3. moctpoenue rpaduka GpyHKIUN

4. mpeen OTHOIICHUS IpUpaieHusT QYHKIIMHU K TPUPAIEHUIO apTyMEHTa
[TpaBuibHBII OTBET: 1.

Bapuanr 3aganus 4.

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

2. Hanmuue Tovek neperuda

3. PaBeHCTBO HYIIO YaCTHBIX MPOU3BOAHBIX (PYHKIUU

4. Bo3pactanue pyHKIUU

[IpaBuibHBIN OTBET: 3.

BapuanTt 3aganus S.

KakoB reoMeTpHUYECKHUI CMBICI POU3BOIHOM?

1. oHa paBHa CKOPOCTH MaT€pUAIbHON TOUKU B MOMEHT BPEMEHU
2. 9TO TAaHTEHC yIJla HAaKJIOHA KacaTebHON B TOUKE KaCaHUS

3. 9T0 Macca MaTepUaIbHOU TOUKHU

4. ero HET

[IpaBuibHBIN OTBET: 2

BapuanT 3ananus 6.
O611acThI0 onpeieneHus HYHKIUN ABYX nepeMenHbx Z = f (X; y) SIBJISICTCSI:

1. MHOXECTBO 3HAYCHHH X, IPU KOTOPHIX (PYHKIUS KMEET CMBICIT;

2.Ha3bIBa€TCS COBOKYMHOCTh TOYEK (X;y), B KOTOpPBIX JdaHHas (yHKUUA
JEICTBUTENbHBIE 3HAYEHUS;

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

4. MHOKECTBO 3HAUYECHHH Z, B KOTOPBIX (DYHKIIMS OIpEeIICHA.

[TpaBuIIBHBIN OTBET: 2.

Bapuant 3ananus 7.

Pemenns qudepeHIATBHBIX YPAaBHCHUH MOAPA3ACIIIOTCS Ha:
1. npoGHBIE

2. YaCTHBIE

3. HeJabHbIE

4. mapameTpu4ecKue

ITpaBrIIBHBIN OTBET: 2

Bapuanr 3ananus 8.

IMPUHUMACT

O0BeM BBI60D0‘IHOI>1 COBOKVYITHOCTH - 3TO KOJIMYECTBO BCEX 00BEKTOB COBOKYITHOCTH

1. BBIOOpOYHOI

2. reHepaJIbHOU

3. nonHOM

4. cTaTHCTHUYECKOU
[TpaBunbHbI oTBeT: 1

BapuanT 3aganus 9.



Ecnu Bce BO3MOKHEIC 3HAUCHUS JUCKPETHOM CIYUAMHON BEIHYMHEL X YMECHBIINTE Ha YETHIPE
€JIMHMIIBI, TO €€ MAaTEMATHYECKOE OKMJIAHHE:

1. yMEHBIIUTCS HA YETHIPE CTUHUIIBI

2. HE U3MEHHUTCS

3. YBEJIMYHTCS HA YETHIPE CIUHUIIBI

4. yMEHBIIIUTCS B YETHIPE paza

[IpaBunbHBIN OTBET: 1.

BapuanTt 3aganus 10.
DdopMmyiia DOJIHON BEPOSITHOCTH:

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

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

3. P(A) :EP(A)P(HM);
4. p(a) :;‘ P(A)P(AH,);

[TpaBuiibHbII OTBET: 1.

Bapuanr 3aganus 11.
JIuHelnublil K03hGOULMEHT KOPPEISILUU IPUHUMAET 3HAYCHHUS HA OTPE3KE:

1.or-1 mo 1;

2.0t 0 1o 1;

3.01 0 mo 10;

4.0t -1 10 0.
[TpaBuibHbI oTBeT: 1

Il. Tun 3agaHuii: BHIOOP HECKOJIbKHX NPABWIBHBIX BAapPHAHTOB M3 TMPeNJI0KEeHHBIX
BAPHAHTOB OTBETOB

Bapuant 3aganus 12.

U3 npennokeHHBIX TPe/IesIOB YHCIOBbIX MOCIEI0BATEIbHOCTEH BEIOEPUTE BEPHBIE:

. C . C . C
1 lim==0. , lim—=0. 3lim—=o
n—w M " T no0n " T'n-0n
i ..n .n
4 limc-co=00. glim—=0w. glim—=0
n—oo ! n—0 C ! n—w G

IIpaBunbHEI OoTBET: 1,3,4,6

Bapuanr 3amanus 13.

K cBolicTBaM HeONpeIeIeHHOT0 UHTErpaia OTHOCATCS:

1. uHTErpasl CYMMBI paBEH CyMME HWHTETPAJIOB

. TPAHCTIOHUPOBaHUE

. BRIHECCHHE TTOCTOSTHHOM 3a 3HaK MHTerpasia

. JIelieHrue MHTerpalia Ha MOABIHTETPANbHYIO () YHKITUIO

. MHTETPaJI IPOU3BE/ICHUS PABCH IMPOU3BEIACHUIO HHTETPAJIOB

DN AW

10



[IpaBunbHEIN OTBET: 1,3.

I1l. Tun 3agaHmii: ycTaHOBJIeHHEe NPABWJIBHOW IOC/I€I0BATEIbHOCTH B TMPeII0KeHHBIX

BapHaHTax O0TBETOB

Bapuanr 3aganus 14.

Jlagsl 1Ba coObITus A, B. Ycra"HoBurte coorBercTBre. UTO 03HAYAET BEIPAKEHHUE:

1 |A

1 | Xots 661 0IHO COOBITHE TTPOU3OIILIO

2 A+B

2 | Hu ogHO cOOBITHE HE TTPOU3OIILIO

w
o
%
_I_
N
&

3 | PaBHble cOOBITHS

SN
N
|

4 | ToapKO OJHO TPOU3OIILIO

5 | Ob6a coObITHS MPOU3OLLIH

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

BapuanTt 3amanus 15.

Y cTaHOBUTE COOTBETCTBHE CBOMCTBAM (bVHKIII/II/II

1(y>0 1 | Bospacraer
2| y<0 2 | Boruyras
3]y >0 3 | UerHas

41 y"<0 4 | YObIBaer

) 5 | Bemmyknas
6 6 | Heuernas

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

Bapuant 3aganus 16.

Y CTaHOBUTH COOTBETCTBUE MEXKIY IMOHATUIMH M COOTBETCTBYIOIIUMHU ONPEACICHUIMU

ITIOHATHUE

OITPEAEJIEHUA

1. BekTop

1. Otpe3ok, Ha4yaJlo W KOHEI[ KOTOPOro
COBIAIAIOT

2. Hyns - BexTOp

2. HanpaBiieHHBIN OTPE30K

3. EXMHWYHBIN BEKTOP

3. BekTopsbl, Jexamue B MapaJUIeIbHBIX
TJIOCKOCTSIX (MJIA B OJTHOM TJIOCKOCTH)

4. KOJUITMHEapHBIE BEKTOPHI

4. BekTop, IJIMHA KOTOPOTr0 paBHA €UHUIIE

5. KOMIIJIaHApPHBIC BCKTOPLI

5. Bexkropsl, nexamue Ha MNapauleIbHBIX
NPSIMBIX (WM HA OJTHOM MPSIMOit)

6. BCKTOpLI, JIC)KAIME B IMNCPCCCKAIOMIUXCA
IIJIOCKOCTSAX

11




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

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

BapuanTt 3amanus 17.

[Ipenen oTHOWIEHUS NpUpameHUs (QYHKIUU K TMPUPALICHUIO apryMeHTa, MpH CTPEMIICHHU
IIOCJICAHETO K HYJIIO Ha3bIBACTCS byHKLIHU

IIpaBUIBHBIN OTBET: IPOU3BOJIHON

Bapuant 3aganus 18.

HauBbiciiuii  mopsanok Bxoaaummx B AuddepeHIranbHoe YpaBHEHHE MPOU3BOAHBIX — 3TO
ypaBHEHHUS.

[IpaBuiIbHBIN OTBET: MOPSAIOK

4.2 Tecmoegwie 3a0anusn 011 ouenku komnemenyuu H[-1 YK-1.1. no noxazamento « Ymemoy

BapuanT 3aganus 1.
3 2

a b

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

PaBHO.

[TpaBuibHBII OTBET: 4

Bapuanr 3ananus 2. B
JlaHBI BEKTOPEBI a= (], 2, 3) . b= (1; 0, 2) Haiitu ;ummHy BexTopa: 2a+3b.
1. /16

M W™
[y
~
»

[TpaBuiibHBII OTBET: 3

BapuanT 3a1anus 3.

[IycTe momynsiius B MoMeHT t HacumthiBaeT P(t)=500+10t° ocobeii. CKOPOCTh HM3MEHEHHS
oy 0aKTepuy B MOMEHT BpeMeHu t=2¢ paBHa:

1. 540;

2. 500;

3.520;

4.40.

IIpaBunbHBII OTBET: 4.

12



BapuanTt 3aganus 4.

Borunciuts uaTerpan [ e3*dx

1. e*

ZleSx
"3

3.3
4, e

[TpaBuiIbHBIN OTBET: 2.

Bapuant 3aganus S.

2
YacTHasg npou3BoaHAs E oT hyHKIWMK Z=X’+2Y paBHa:
ox>
1.0
2. 2X
3.2
4,

[TpaBuiibHBII OTBET: 3

BapuanT 3ananus 6.

Jan tpeyroapHuk ¢ BepinHaMu A(2,0), B(-2.4) u C(1,5). HaliT KOOpAMHATY CEpEAMHBI CTOPOHEI
AB

1.(2,2);

2.(0,2);

3.(3,2);

4. (2,0);

[IpaBunbHBIN OTBET: 2.

Bapuanr 3ananus 7.
CKOJIBKO DKCTPEMYMOB COAEPKUAT (QVHKIINSI H300pakeHHas Ha pUCYHKe?

1.0
2.3
3.2 G
41 | 0/—’\\ y sm?(

. T

[TpaBuiIbHBIN OTBET: 2.

BapwuanT 3aganus 8.

[poussoanas byuxims 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 MPOU3BOJIHBIX MEPBOTO Hmopsiika QYHKIMU Z=Xy+2X-2Y
1. 1+x-y

2.1

3.0

13



4, x+y

ITpaBuibHBII OTBET: 4

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

2.10
3.15 ,

y=x%
4.1, ’

[IpaBuibHBIN OTBET: 1

Bapuanr 3aganus 11.
B ypHe 2 GenbIx, 3 depHBIX mapa. M3 ypHEL BEIHUMAIOT HOAPSI ABa Irapa. BeposATHOCTH TOro, YTO
00a mrapa Oenble paBHA:

1.

vl N vl N

S

1
4, —.
6

[TpaBuibHBI OTBET: 2

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

Xi X1:0 X2:2 X3:3
Pi 0,4 0,2 ?
BeposTHOCTB 17151 TPEThEro 3HAYeHUsI U MATEMATUYECKOE OKHIAHUE CIYYailHON 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.
[TpaBuibHBI OTBET: 3

BapuanTt 3amanus 13.

JUis HEeKOTOpbIX MpU3HAKOB X M V., CBSA3aHHBIX KOPPEISIIMOHHON 3aBUCHMMOCTHIO KO3 UIIMEHT
Koppensu paBeH I =0,95, Torna cBsi3b MEXIY MPU3HAKAMU:

1. Tecnas, obparHas

2. cnabas, npsMas

3. cnabas1, obpaTHas

4. TecHas, npsAmasl.

14



ITpaBuibHBII OTBET: 4

Bapuanr 3aganus 14.

Ecnu BpIOOpOYHas cpeaHss X,=5 , TO JOBEpUTEIbHBIA MHTEPBAI JJIsl TeHEePaTIbHOU cpeHell nMeeT
BHUI:

1.(4;7)

2. (3,3;6,7)

3. (-5;5)

4. (2,5;6,5)

[TpaBUibHBIN OTBET: 2

Il. Tun 33}13]—[1/1171: BLIﬁOp HECKOJBbKUX MNMPAaBUJBHBIX BapUaHTOB H3 MNPEAJOKCHHBIX
BapHaHTOB OTBE€TOB

Bapuant 3ananus 15.

Kakne u3 CJICAVIOINX YPABHCHHUU ABJISAKOTCS ILI/Id)d)GDCHL[I/Ia.HBHBIMI/I?

L x> +y3=7+x

2.12y'+36Yy = 2X;

3. y"—Inx+3x2=cosy

4.7 —-3yCcOSX =X

5. y"+Yy +1=0

[IpaBunbHbIl OTBET: 2,3,5

I1l. Tun 3aJaHHuM: YCTAHOBJICHHUE HpaBHJIbHOﬁ mocJIcA0BaTC/IbHOCTH B IPEIJIO0KEHHBIX
BapHaHTax O0TBECTOB

BapuanTt 3ananus 16.
Y CcTaHOBUTE COOTBETCTBHE MEXKIY VPaBHEHUSIM (DVHKIIMHA U UX CBONCTBAMU

YPABHEHUA ®YHKIINN CBOVCTBA
1 | y=x 1 | Yernast pyHKIus
2 y=x° 2 | Heuernas ¢pynkuus
3 y= X2 +1 3 | OyHKIMS 00IIETo MOJI0KEHUS
4 y= x> +5x—3 4 | [lepunoguyeckast PyHKIIHS
5 5 | JIuneitnas pyHKUMA

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

Bapuant 3ananus 17.

nu
0 -1 1 0
| OTIEPALTMU | PE3YJIBTAT

1 2 0 -2
Jlagbl MaTPUIEI A= B= , YCTAaHOBHUTE COOTBETCTBHE:

15



1. A+B 1 4
5 J
-1 -1
2. A*B 0 2
2.
)
3.A-B 1 0
o %)
4. B*A 2 2
2 Oj
5.2A 2 4
.2 _Zj
2 -2
6. 1 0

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

BapuanT 3aganus 18.

I[NIOPAAOK YPABHEHUA
1) IlepBoro nopsaxa; 1) 2y + ym —sin x
2) Broporo mopsika;
3) Tperbero nopska. 2) y2 +6InXx=Xx+ 3y

3) ¥'(1* +x%)=3x"
5 Y'(y+x*)=3x"

[TpaBwibHbIi oTBeT: 1 —3;2—-4;3-1

IV. Tun 3aaaHuii: 3ajaHue OTKPBITOr0 THNA (CAMOCTOSTEJbHbIH BBOJ 00y4YalOUIUMCS
NMPAaBUJIBHOIO OTBETA B BH/le TEPMHMHA, KPATKOI'0 OIpe/IeIeHUs)

Bapuant 3aganus 19.

. . 3
VYrioBoit ko3 puuMeHT npsmMont y = X+ 3 paBeH
[TpaBunbHbIil oTBET: 3/5

Munop My, matpuiel A =
[TpaBunbHBIN OTBET: 1 0

Bapuant 3aganus 20. 1 1
[ ) paBeH

BapuanTt 3amanus 21.
CornmacHo HEOOXOAMMOMY TIPU3HAKY CYIIECTBOBAaHHS TOUYEK OJKCTpEeMyMa, KOOPAHHATHI

o —v2.,2 _ R
CTALlMOHAPHOM TOYKH Ui GYHKLUU JABYX NlepeMeHHbIX Z=X +Y~ paBHBI: X= ;S V= .
IIpaBuneHeIi oTBeT: 0; 0.

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

BapuanTt 3aganus 1.
16



KoopanHaTaMu BeKTOpa Ha3bIBAIOTCA:

1. cocTaBinsoIMe BEKTOPA HA OCH KOOPJIMHAT;
2. HaIpaBJIAIONINE KOCHHYCHI 3TOTO BEKTOPa,;
3. mpoeKIMK BEKTOpa Ha OCH KOOPIUHAT;

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

BapuanT 3aganus 2.

Eciu B Touke *o npousBoaHas GpyHKIUM PaBHA HYJIIO, TO:
1. %o - ToKa IKCTpEMyMa;
2.%0 - TOYKa MUHHMYyMa;
3. %0 - Touka MakCcUMyMa;

4. %o - KpUTHYECKAs TOUKA.

[TpaBuibHbII OTBET: 4

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

l.Takyt0 3aBUCHMMOCTb II€PEMEHHOW X OT MEepPEeMEHHOW Y, 4YTO KaXJIOMY 3HAUYEHHUIO X
COOTBETCTBYET €IMHCTBEHHOE 3HAYCHUE ),

2.TaKyl0 3aBUCUMOCTb IIEPEMEHHOM ) OT MEPEMEHHOM X, YTO KaXJAOMy 3HAYEHHUIO X
COOTBETCTBYET €IMHCTBEHHOE 3HAYCHHUE ),

3. Takylo 3aBUCHUMOCTb IEPEMEHHOH X OT HNEpeMEHHOH y, 4TO OJHOMy 3HAYEHHIO ) MOTYT
COOTBETCTBOBATh HECKOJIbKO 3HAUYEHUH X;

4. 3aBUCUMOCTb NIEPEMEHHOMN ¥ OT EPEMEHHOM X.

[TpaBuiibHBIN OTBET: 2

Bapuant 3aganus 4.
Yemy paBeH MHTErpa j- f (kx +b)dx, ecmm k — uucro, a J. 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

[TpaBuiibHBII OTBET: 3

Bapwanrt 3ananus 5.

YacTtHast mpou3BoiHas GYHKIIUU HECKOJIBKHUX MTEPEMEHHBIX — 3TO:

1. oObIuHasE TPOM3BOIHAS

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

3.BO3BEJIEHUE B KBApaT

4. ontepanysi yMHOKEHHS

[TpaBuIIbHBIN OTBET: 2.
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BapuanTt 3aganus 6.

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

Ha3bIBACTCA (bVHKLII/IH BuUJa.
1. X=¢(C)

2.y =@(X,C)

3.y = f(x,c)

4.y = f'(x,c).

[IpaBuibHBIN OTBET: 2

BapuanTt 3aganus 7.
IIpenen noCTOSHHON paBeH
1. mocTOsHHOM

2. HyJIO0

3.equHHULIE

4. He CylIeCTBYET
[TpaBuibHbI OTBET: 1

BapuanT 3aganus 8.

HeobxoanMoe yclioBre SKcTpeMyMa 3To:

1. HamM4Me pa3pbrIBOB PYHKIUU

2. byHKIUSA JOHKHA YOBIBAThH

3. paBEHCTBO HYIIIO IPOU3BOIHON (HYHKIIMH
4. TaKOTO YCJIOBUS HET

[TpaBuiibHBII OTBET: 3

BapuanT 3aganus 9.

PerpeccuoHHbIN ¥ KOPPEIANMOHHBINA aHAIN3 CBOAUTCA K ...

1. Hax Ok 1eHNIO BapHaluu

2. HaXOXACHUIO CPEIHEN U TUCIIEPCUH

3. ycTaHOBIEHUIO ()OPMBI 3aBUCMOCTH U U3MEPEHHIO TECHOTHI CBSI3U
4. OLIEHKH CPEIHUX U JUCIIEPCUH JIBYX BBIOOPOK

[TpaBunibHBIN OTBET: 3

Bapuanrt 3ananus 10.

Ecnu p — BepoITHOCTb yCIieXa B €IMHHUYHOM HMCHBLITAHUM, 0= 1— P — BepOSITHOCTb HEydayh, N —
YHUCI0 €AWHUYHBIX MCIBITAHUNA B OOBITE, M — YHMCIIO YCIIEXO0B B N € AMHHUYHBIX MCHBITAaHUAX (0 < m
<n), To GopMyna OMHOMHAILHOIO pacOpeaeIeHUs UMEET BUIL:

L. R,(m)=Cr-p"-q";
2.B,(m)=p"-q"";

3. PR(mMm)y=C;-p"-q"™;
4B (M=Cr-p""-q".

ITpaBuibHBII OTBET: 3

Bapuanr 3aganus 11.
Jlaasl BepossTHOCTH coObITHl P(4) 1 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. Ecnu A u B ne3aBucumslie, 1o P(A*B) =P(4)*P(B)
4. Ecnu A u B 3aBucumsle, To P(A*B) =P(A4)*P(B/A)
5. Ecnmun 4 u B coBmectHbie, To P(4) + P(B) — P(AB)

6. Eemn A ~POTHBOIONOXKHOE coObITHE, TO 1 (Z )=1-P(A)
IIpaBunwnerii otBeT: 1,3,4,5,6

Il. Tunm 3agaHuii: BHIOOP HECKOJbKHX TMPABHJILHBIX BAPHAHTOB W3 TMPelI0KeHHBIX
BapPHAHTOB OTBETOB

BapuanTt 3amanus 12.

Bribepute npaBUIIbHBIC YTBEPKIACHUS

1. npou3BoAHAas OT HyJI paBHA HYIIO

2. Ipou3BOJIHAs OT IOCTOSIHHOW paBHA MOCTOSIHHOMN
3. mpoOU3BOJHAs OT MOCTOSTHHOM paBHA HYJIIO

4. npou3BO/IHAs OT TOCTOSIHHOM HE CYIIECTBYET
[IpaBunbHBIN OTBET: 1,3.

BapuanTt 3aganus 13.

Omnepalyst YMHOKEHHS IBYX MaTPUL] UMEET MECTO, ECIIU:

1. pa3MepHOCTH MaTpPHII COBITAJIAl0T

2. KOJIMYECTBO CTPOK MEPBOM MATPHIIBI PABHO KOJIMYECTBY CTOJIOIIOB BTOPOM MATPHUIIBI
3. KOJIMYECTBO CTOJIOIOB MEPBOM MATPHUIIBI PABHO CTPOK CTOJIOIIOB BTOPOH MaTpPHIIbI
4.
5.

KOJIMYECTBO CTPOK MEPBOM MAaTPHUIIBI PABHO KOJIMYECTBY CTPOK BTOPOW MATPHIIBI
KOJIMYECTBO CTOJIOIIOB IIEPBOM MAaTPHUIIBI PABHO KOJIMYECTBY CTOJIOIIOB BTOPOIl MAaTPHIIBI
[TpaBuibHbIi oTBET: 1,3

Il. Tun 3aJaHuM: YCTAHOBJICHHUE l'[paBI/[J'II)HOﬁ mocJIeA0BaATC/IHOCTH B IIPEAJIOKEHHBIX
BapHaHTax 0TBETOB

Bapuanrt 3ananus 14.
Y cTaHOBUTE COOTBETCTBUE
Y cTaHOBHUTE COOTBETCTBHE MEXKAY MPOU3BOJIHBIMHU U X ONPEIEICHUSIMU

YACTHBIE ITPOU3BOJAHBIE 2 OIIPEAEJIEHUA
ITOPAKA

L 82 7 1. z muddepenuupyercs aBa pasa 1o X

OX oy

52 7 2. 7 nuddepeHnmpyeTcsa cHavana 1o Y, a moToMm
2.7 pe3yabTat 1udGepeHIupyIoT 1o X

x>
3 027 3. Z nuddepeHnmpyeTcs cHavyana 1o X, a oTOM

' pe3ynbTat tudGepeHIUpYIOT 1Mo Y
oy OX

4. 7 inddepennmpyercst Ba pasa oy

[TpaBwibHbIH oTBeT: 1 —3;2-1;3 -2

BapuanTt 3amanus 15.
Y CcTaHOBUTH COOTBETCTBHE B3AaMMHOI'O PACIIOI0KEHUS IIPIMBIX Y= kl X+b1 uy= kz X+b2
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ITPAMBIE ITPU YCJIOBUU, UTO

1. IlapasnensHsl; 1.ki=k, b;=h,
2. [leprieHAMKYJISAPHBI; 2.ki=k, by#b,
3. IlepecekaroTcs TIOf yriaoMm & ; 3 kikp=-1
4. CoBMmajaror. 4.k k=1
k, —k
5 tg(% ::——a___;L
' 1+kk,

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

IV. Tun 3agaHuii: 3aJaHHe OTKPBITOI0 THNA (CAMOCTOSITEJIbHbIH BBOJ 00Yy4YalOIIHMCSI
NPaBUWJILHOTO 0TBETA B BH/le TEPMHHA, KPATKOI0 ONpe/ieseHusl)

Bapuanrt 3ananus 16.
OnpeneneHHbI HHTETPAT OOBIYHO BRIYHCIISIETCS 110 (hopMyIie
[IpaBunbHbIi oTBEeT: HhloTOHA-JICiiOHMITA

Bapuanr 3amanust 17.

Ecnu cucrema ypaBHEHHI UMEET €IMHCTBEHHOE PEIICHHE, TO OHA HAa3bIBACTCS
[IpaBUIBHBII OTBET: OMpEEICHHOM

BapuanT 3aganus 18.

3TO MOKa3aTesb PACCEMBAHUS 3HAUCHHUM CIy4allHOW BEJTMYUHBI OKOJIO
MaTeMaTUYECKOTO OKUAHUS;
[IpaBunbHBIN 0TBET: Jucnepcus

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

Bapuanr 3aganus 1.

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

2.e* =3

3. (¢%+e)

4. 1r(e-¢?)

ITpaBriIbHBIN OTBET:2

Bapuanrt 3ananus 2.

XapakTepuCTUYECKOMY YPABHEHHIO k2 +1= O_COOTBeTCTBVGT ,I[I/I(bd)eDeHHI/IaHBHOC YPAaBHCHHC!
Ly +y+1=0

2.y"+y=0

3.y'-y=0

4. yn + yr — 0

IIpaBunbpHBIN OTBET: 2

BapunanTt 3amanus 3.

P A .| 2x, +x,=3,
Onpenenureab CUCTEMBI YPDaBHEHUH &
2x, —3x, =1

4V

paBCH:




1.-8
2.6
3.12
4.3

[TpaBuibHBII OTBET: 1.

Bapuanr 3aganus 4.
JlaHbl MaTpuILIbIL:

a-(0a) , e(5)

Cymmoit A+B saBisieTcs maTpuua:
1. (13 2.( -1 2

5 3 2 3

3. -12 4./ -1 3

2 7 2 7

[IpaBunbHBIN OTBET: 4.

Bapuant 3aganus 5.

VY Ka)uTe KOOPIMHATEI BeKTopaTRECﬂH 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)

ITpaBuibHBII OTBET:4

Bapuanr 3ananus 6.

VYrnoBoit koappumment npsmon Y =3x—5 paBeH:
1.1;
2.2
3.3;
4.5

Bapuanr 3ananus 7.

3nauenne npexena  |jm x+1 PaBHO

Ha4YCHHUEC IIPECACIT BHO:
X—>0 2X_3

1.6;

2. 4,

3.-8;

4.1/2

IIpaBuneHbI OTBET:4

Bapwanrt 3ananus 8.
IIpousBogHas vy = SinZx 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

4.3%°12

[TpaBuibHbIit oTBeT: 10.

Bapuant 3aganus 10.

. 1
OmpejieneHHbli HHTErpa f 0 (x + 1)dxpagen:

1.1

2.1/2

3.3/2;

4.-1/2.

[IpaBuibHBIN OTBET: 3

BapuanTt 3amanus 11.

4
O6mee PCILICHUC I[I/Id)d)CDCHHI/IaHBHOFO YPABHCHUA y = ; HUMCCT BU!
1. y*=x"+C
2. Y= x> +C
3. y2 =x+C
4, y=x+C

[TpaBunbHbIM OTBET: 4

Bapuant 3aganus 12.

M3 cioBa «aBTOMaTHKay BbIOMpaeTcs Hayraja oaHa OykBa. KakoBa BEpOSTHOCTh TOrO, YTO 3TO
OyaeT OykBa «a»?

1.2/9

2. 3/10;

3.10/3

4. 2/5.

[TpaBUIBHBII OTBET:2

BapuanT 3aganus 13.
HenpepeiBHas cayyaiiHasg BenuunHa X 3a/1aHa IUIOTHOCTBIO PACHPEENIEHNs BEPOATHOCTEN
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(x=4)?
e 18

F(x)=

1
3v2I1
Torpa cpenHee KBaIpaTUUECKOE OTKIOHEHNE HOPMAJIBHOIO PACIIPENETIEHHS PABHO:
1.3
2.2
3.4

4.6.
[IpaBunbHBII OTBET: 3

BapuanTt 3ananus 14.

Eciyn mapHblid KO3(OGUIMEHT KOPPEAALMU MEXAY NpU3HAKaMKM OpHHKHMaeT 3HaueHue 0,675, 1o
K03(GHULIHMEHT IeTEPMHUHALIMY 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

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

g——ysinx+2
L ox
2 @:cosx+2

0z :
3 —=-SINX+2

0z

4. — =COS X
0z )

5. —=SIN X
OX

[IpaBunwHebIi oTBET: 1,4

Bapwanrt 3ananus 16.
2
Kakue 13 repeuncieHHbX QYHKIMi SBISIOTCS TepBoo6pasHpIMu a8 dyHKmH: | (X) = 3X

1. X°+6

23



5 X°—4

[IpaBunpHsbIi oTBeT: 1,3,5

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

BapuanT 3aganus 17.
YcTaHOBUTE COOTBETCTBUE MEXKAY METOAAMHU HHTETPUPOBAHUS U UHTETPATAMHU:

METO/IbI WUHTEI'PAJIbI
1) 5TOT MHTErpajl MOXKHO BBIYHCIUTH N0 (OpMyie 3aMEeHbI 1) f e
MepEMEHHOMN x
2) 9TOT MHTETPall MOXKHO BBIYHUCIUTH METOIOM 2) f xe3*dx

HHTEIPpHUPOBAHUA 110 YACTAM

3)) [xe* dx

[TpaBunbHbIi oTBeT: 1 —3; 2 — 3.

BapuanTt 3amanus 18.
Jlanbl 1Ba co0biThs A, B. Ycranosure coorBeTcTBrE. UTO 03HAYAET BHIPAXKEHUE:

1 A 1 | Xots 661 0IHO COOBITHE TTPOU3OIILIO
2 | A+B 2 | Hu ogHO cOOBITHE HE TIPOU3OIILIO
3 A-B+A-B 3 | PaBHbIC COOBITHS

TonbKO OJHO TPOU3OULIO

SN
N
|

SN

5 | Ob6a coObITHS MPOU3OLIH

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

IV. Tun 3ananmii: 3ajaHMe OTKPBITOr0 THNA (CAMOCTOSATE/bHBbI BBOA 00y4arLIUMCH
NPaBHJIBHOIO OTBETA B BH/Ie TEPMHHA, KPATKOI0 OINpPeIe/ICHHS)

Bapuant 3aganus 19.
[Ipoussoanas byuxims f(X)=2x>-3x+1 B Touke Xo=1 paBHa:
IIpaBunpHbI OTBET: 1

Bapuant 3amanus 20.
[Inomans GuUrypsl, orpaHuyeHHON JUHUAMH: Y=6X, y=0, X=1, X=2 paBHa
IIpaBunpHBIN OTBET: 9

BapuanTt 3amanus 21.

Crnyyvaiinas BenuunHa Y=3X+5, npu 3ToMm nucnepcus X pasHa 2. Torga nucnepcust ciay4aiHoM
BEJIMYUHBI Y paBHA:

[TpaBunbHEIT oTBeT: 18
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Kpumepuu oyenusanus mecmoswix 3a0anutl.
[[Ixana oneHnBaHUs TECTOB B pa3pe3e KOMIETECHIIMI

MakcuManbHOE dakTHaeckoe
[Tokazarenu ¥ KPUTEPUU OLICHKH KOJIMYECTBO 0aJlJIOB KOJINYECTBO
0ajioB
YpoBeHb YCBOCHUS TEOPETUIECKOTO 40
MaTepHaa 1o MoKa3aTelo «3HaThy»
Ha-1 VK 1.1. 20
N-2 YK 1.2 20
VYMeHue BBIIOIHATH 3aJaHHUS 110 IOKAa3aTeNro 60
«YMETh»
N/I-1 YK 1.1. 30
Na-2 VK 1.2 30
Bcero 100

o =

© oo

11.

12.

13.

14.

15.

17.

5 .Hpomeofcymouuaﬂ ammecmauun

Bonpocul k s3xk3ameny no oucyunaune «Mamemamuka» - 1 cemecmp.
Brruucnenue onpenenurteneii 2 u 3- oro nopsjka (paBuiio TPEyroJabHUKOB).
[TonsTe MUHOpa U anreOpPanyuecKoro IOMOJHEHHUS K JIEMEHTY ONpPEICIUTENs, BBIUYUCICHUE
OTIPEICITUTEISI METOJIOM PA3JIOKECHHUS 1O CTPOKE HITH CTOJIOITY.
Martpuusl (en1uHUYHAs, TPAaHCIIOHUPOBaHHAs, HyJeBas). JleiicTBUsS HaJ MaTpullaMu (CIOKEHHE,
BBIYUTAHUE, YMHOKEHHUE HA YUCIIO, IPOU3BE/ICHHE).
Onpenenenne oOpaTHON MaTpHIlkl. Teopema 00 oOpaTHOM MaTpHIe.
Pemienne cucrem JMHEWHBIX YpaBHEHMH (COBMECTHBIC, HECOBMECTHBIC, OIPECIICHHbIE).
Pemenune cucrem: popmynamu Kpamepa; matpuunsiM MeToioM; metoa ["aycca.
Kaxk onpenensitorcst 1eKapTOBbl KOOPAMHATHI TOUYKH Ha TI0CKOCTU? Kak BBRIYUCIUTH PAaCCTOSIHHUE
MEXIy JBYMS TOYKaMHM Ha TIockocTH? Hamwmimurte ¢dopmynsl nelneHHs OTpe3ka B JaHHOM
OTHOIIICHUH.
Kak onpenensitorcs noasipHble KOOPAUHATHI TOUKH HA TNIOCKOCTH?
Hanmumure Gpopmyibl CBS3M MOJMSPHBIX U JEKAPTOBBIX KOOPJIMHAT TOUYKH HA MIOCKOCTH.
JlaiiTe onpeneneHne ypaBHEHUs JIMHUM Ha IIJIOCKOCTH.

. Hanumure ypaBHeHHe mpsMoil: a) ¢ yriaoBbIM Ko3dduiientom; 6) olmiee; T) B OTpe3Kax Ha

0CsIX.

Hanummure ¢popMyny uist BBIYMCICHUS YIla MEXKIY ABYMs MpsiMbIMU. Kak BBITTISIUT ycllOBUE
NapajyieIbHOCTH U MEPIEHIUKYISIPHOCTU JBYX MPSAMBIX?

Hamummre ypaBHeHHE MpsMON, NPOXOIAIIEH: a) dYepe3 3aJaHHyI0 TOYKY B 3aJaHHOM
HarpaBieHuy; 0) uepes JBe 3aJaHHbIC TOUKH.

ChopmynupyiiTe ompeneneHuss OKPYXKHOCTH, JJUIUICA, TUnepOossl, mapadosnbl. KakoBsl
KAaHOHMYECKHE YPaBHEHUS dTUX JIMHHUI?

KaxoBo ypaBHeHue mapalosibl, y KOTOpOIl BETBH HaIpaBJIEHBI: a) BJIEBO; 0) BBEPX; B) BHU3; TI)
BIIpaBo?

Omnpenenenne BekTopa. JnuHa BekTopa. PaBHbIE M HpPOTHBOMONOXKHBIE BEKTOpHI. [loHsTHe
KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

JluneiliHble omepalMu HaJ BEKTOpaMH, 33aJaHHBIMU T€OMETPUYECKH (CII0KEHHE, pPa3HOCTb,

YMHOKCHHEC HA LII/ICJ'IO).

18.

Paznoxenne BexkTopa mo opraM KoopAMHaTHbIX ocedl. KoopnanHatel BekTopa. Hampasistomue

KOCHHYCBHI. OCHOBHOE CBOMCTBO.
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19. Paguyc Bektop. [InuHa BekTopa. KoopanHaTel BEKTOpa, 3a1aHHOTO CBOMM HAa4aJIOM U KOHIIOM.
IloHsATHE KOJUIMHEAPHOCTH BEKTOPOB. Y CIIOBUE KOJUIMHEAPHOCTH.

20. Onpegenenue CKaIsipHOTO MpPOW3BENCHUS. YemMy paBHO CKaJSIPHOE MPOU3BEACHUE BEKTOPOB,
€CJI OHU MepHeHAUKYISpHbL.Kak BblpakaeTcs CKaJlIIpHOE IIPOU3BEJIECHUE BEKTOPOB UEpe3
KoopauHaThl? UeMy paBeH CKaIsipHbIN KBajapaT BeKTopa?

21. ®opmyna KOCWHYCa yrila MeXAy BekTopamu. Kak HalWTH MPOEKIMIO OJHOTO BEKTOpa Ha
HAIpaBJICHHE Jpyroro? Yemy paBHa paboTa CHIIBI NMPH NPSMOJIMHEHHOM ABIKEHHH €€ TOYKH
MPUIIOKEHUsA?

22. YpaBHeHHWE JTUHUN B IPOCTpaHCTBE. BbIBOI ypaBHEHUS Cephl.

23. YpaBHEHUS IUIOCKOCTH U MPSIMOU B IPOCTpaHCTBE. B3anMHOe pacroyioskeHue.

24. Chopmynupyiite ompeaenenue ¢yHkiuuu? Yrto Takoe obiacTe omnpeneseHus (GyHKIHH?
Kakue cymiecTByroT criocoObl 3aganuii GyHKIMn?

25.Y1o Takoe OECKOHEYHO Majas U OECKOHEYHO OoJibas BeauunHbI? Kakas CyIiecTByeT CBS3b
Mexny aumu? ChopMynupyiTe onpenencHue npeaena QyHKIum.

26. Ompenenenne mnpenena ¢yHkuun. ChHopMyaupyldTe OCHOBHBIE TEOPEMBI O Tpeeax
(GyHKIMIA.

27.Buapl HeompeeNeHHOCTeH U MpaBWiia UX packpbiTus. [lepBblii 3amedarenbHBIA Mpeaed.
Bropoii 3aMeuaTenbHbIi Ipeet.

28. IIpupaienus aprymenta u pynkuuu. Jlaiite onpeaeneHuss HEMPEePbIBHOCTH (PYHKIIHH.
29.YcnoBus HempepblBHOCTH (PyHKIIMK B Touke. UTo Takoe Touka paspeiBa? Kiaccudukamms
ToueK pa3pbiBa. OCHOBHBIE CBOMCTBA HEMPEPHIBHBIX (PYHKIIHIA.

30. Chopmynupyiite onpeaeneHue npou3BoaHoi. O0Iiee MpaBmiio HaX0XAeHUS (UeThIpe I1ara).
KakoB reomerpuueckuii, (HU3MUCCKHA, YIKOHOMUYCCKHI, OMOJOTHYCCKUN CMBICI TIPOU3BOHON?
IIpumepsl.

31. Yrto Ha3wiBaercs auddepenunanoMm ¢yakiuu?l2. B yem coctout ornuume auddepeHnurana
byakun ot e€ mpupameHus? Ilpumenenune auddepenunnana Kk MpUOIMKEHHOMY BBIYUCICHUIO
3HAYCHUIO (QYHKIINH.

32. YUro HazpIBaeTcs SkcTpeMyMoM ¢yHkimn? Kak HaliTH MaKCUMyM U MUHHUMYM (QyHKITUH?

33. Kak HailiTu HamOosblliee M HaMMEHblIee 3HaueHus (GYHKUMU Ha oTpe3ke? Bcerma nm oHM
CYILLECTBYIOT?

34. Kak HaxoIsT HHTEPBAIBI BBITYKIOCTH W BOTHYTOCTH M TOYKH Tiepernda rpadpuka GyHKInuu?
35.Uro HazpBaeTcs acuUMNTOTOM KpuBoW? Kak HaxomsaTcss BepTUKAJIbHBIE W HAKIOHHBIC
aCHMIITOTHI rpaduka GyHKIUU?

36. ChopmynupyiiTe onpeaenaeHue neppoodopaznoil. OCHOBHOE CBONCTBO.

37.. Uro Ha3pIBaeTCs HEONpeIeNeHHBIM HHTerpajoM? KakoB €ro reoMeTpu4ecKuid CMBICI?
OcCHOBHBIE CBOICTBA HEOTIPEICTICHHOTO HHTETpaJa.

38. MeTo/ MO/ICTAHOBKU B HEOIIpeJIeIEeHHOM MHTerpaie. BoiBenure GpopMyny HHTErpUpOBaHUs T10
yacTsaMm. Kakum o0pa3om pa3OuBaeTcss MHTErpajl Ha 4acTH B 3aBHCHMOCTU OT MOABIHTETPaIbHOTO
BBIpaXKECHUS?

39. ChopmynupyiiTe ompeneNeHnue ONMPEICICHHOTO WHTETpaia M YKAKUTE €ro TeOMEeTPUYeCKHA
CMBICJI, MEXaHUUECKUH, Oronornyeckuit cMpici. [lepeuncianre ocHOBHBIE CBOMCTBA ONPEIEICHHOTO
UHTErpaa.

40. Hamummmre popmyny Hetorona-Jleiioanmia. MeTOAbI BRIYHCICHHUS ONIPEIEIIEHHOTO HHTETpaa.
41. Kakum 00pa3oM BBIYHCIAETCS TIOMAMb (UTYpPhl C TOMOIIBIO OMPENETIEHHOTO HHTErpana,
o0BeMsbl Ten BpameHus? [IpuMeHeHne onpeieneHHoro HHTerpana B (pu3uke.

42. Jlaiite  ompezeneHue  HECOOCTBEHHOIO  MHTerpaja ¢  OECKOHEYHBIMH  IpeesamMH
uHTerpupoBanus. [IpuBenure npuMepsl CXOASIMIUXCS U PACXOASIIUXCSI UHTErPAJIOB.

43. Jlaiite ompeneneHue (QyHKIMM JBYX IEpeMEHHBIX, e€ obyacTu ompenaeneHus. [ paduk
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(GYHKIMY IBYX NTEPEMEHHbIX.
44. OrmpenereHue YaCTHOM MPOW3BOJHON INEPBOTrO Mopsaka (YHKIHMU IBYX MEPEMEHHBIX I10
J000My U3 HE3aBUCUMBIX MepeMeHHbIX. CdopMynupyiTe mNpaBHiia HaXOXKICHHS YaCTHBIX
IPOU3BOJIHBIX MIEPBOTO TOPSIIKA.
45. Omnpenenenrie mosHOTO auddepeHnasa W IOJHOTO TMpupameHus (YHKIHH ABYX
NIEPEMEHHBIX?
46. JlaiiTe onpeaeneHNe YaCTHBIX MPOU3BOAHBIX BTOPOTO MOpsiaAKa U cHOpMynupylTe mpaBuia
UX HAXOXKJCHUS U TEOPEMY O PABEHCTBE CMEIIAHHBIX MPOU3BOHBIX.
47. JlaliTe ompeleieHHEe TOYEK MAKCUMyMa UM MHUHHUMyMa JUis (QYHKIUU JIBYX IMEPEMEHHBIX.
Chopmynupyiite He0OX0IMMOE U JOCTATOYHOE YCJIOBUS CYIIECTBOBAHMS TOUEK SKCTpEMyMa ISl
(GyHKINY IBYX IEPEMEHHBIX.
48. ChopmynupyiTe TNpaBWIO HAXOXKIACHUS TOYEK OKCTpeMyma Uil (QYHKIUHA JABYX
NEPEMEHHBIX.
49. Kakoe ypaBHeHue HaszbiBaeTcs nuddepenmuanpabiM? Ilopsaok  auddepeHnuaibHOro
ypaBHeHHs. UTo Ha3bpIBaeTCs pemeHrneM audQepeHnnanbHOro ypaBHeHHs?
50. Kakoe pemenne auddepeHInanTbHOr0 YypaBHEHHsI HasbiBaeTcs oOmuM? YacTHbIM?
Cdhopmynupyiite 3agauy Komm s nuddepeHmanrsHoro ypaBHEHUS IEPBOTO MOPsaKa?
51. Jlaiite ompenenenue AuQdepeHInaIbHOr0 YpaBHEHHS C pa3AesSIOUMMUICS TepEeMEHHBIMU.
N310KHUTE METOT HAXOXKICHHUS €r0 OOIIETO PeIICHHS.
52. Yto HazbiBaeTca AudQepeHuanbHbpIM ypaBHEHUEM BTOPOro nopsiaka? UTo Ha3bIBaeTCs €ro
OOLIMM 1 YaCTHBIM peUICHUEM?
53. Bujsl ypaBHEHUH, T0MYyCKAIOIIE TOHKEHUS MOpsiaka. MeToIbl UX pelieHusl.
54. Jlafite omnpeneneHue JMHEHHOTO TU(G(EPCHIMATLHOTO YpPaBHEHUS TIEPBOTO TOPSIKA.
W3noxxuTe METO ] HAXOKICHHS €Tr0 00IEro peneHus.
55. KakoBa cTpykTypa o0OIIEro pemieHus JHUHEHHOTO OJHOPOMHOTO Iu((hEepeHIIHATHEHOTO
yYpaBHEHHUS BTOPOTO MOPSAKA.
56. Kakum 00pa3om cocTaBisieTcs XapaKTepUCTHYECKOE YpaBHEHUE JTHMHEHHOTO OJHOPOIHOTO
muddepeHIMaTbFHOr0 YpaBHEHHSI BTOPOTO MOPSAKA C MOCTOSHHBIMU KOA(PGUIIMEHTAaMH U Kak
oHO coctaBisieTcs? CTpyKkTypa OOIIEro perieHus: 3TOro ypaBHEHUS B 3aBUCUMOCTH OT KOpHEH
XapaKTEePUCTHUECKOTO YPaBHEHUSI.
57. KakoBa cTpykTypa OOIEro pemieHus JIMHEHHOro HEOJHOPOAHOro IuddepeHIHanIbHOro
ypaBHEHHsI BTOPOTO MOpPsAKa.

Kpumepuu oyenueanua omeema na skzamene.
1. 3nanue Tteopernueckoro marepuana OTBEThl Ha BOIPOCHI MO COJACPKAHUIO TEOPETHUYECKUX
BOIPOCOB Ouiiera:
— “OTIMYHO™: 4YeTKOoe, IOCIeI0BaTeIbHOE M3JI0KEHHE MaTepuiia, J0Ka3aTelbCTBO OCHOBHBIX
YTBEP)KICHHH, TOATBEPXKACHUE OIPENEICHUH MpUMEpaMu, TpaMOTHas MaTeMaTH4YecKas peub,
YMEHHUE YCTAaHaBJIMBAaTh MEXKIPEJIMETHbIE CBA3M C KypCOM MAaTeMaTHKH HadalbHON HIKOJBI U
METOMKOH TPETNoaBaHnsl MATEMaTHKH;
— “XOpomo”: 4YeTKoe, IOCIEJOBaTEIbHOE H3JIOKEHHE MaTepuiia, J10Ka3aTebCTBO OCHOBHBIX
YTBEP)KICHUI C HE3HAYUTEIbHBIMH HEJIOYETaMH, MOJTBEPXKICHUE ONpeACICHUN MpUMepamH,
BJIaJICHHE MaTeMaTHYECKON TEPMUHOIOTHEH;
— “yIOBJIETBOPUTEIBHO . HEJOCTATOYHO IOCIIEOBATEIBHOE H3JI0KEHHE MAaTEpHiIa, 3aTPyAHEHUS
OpU  JI0Ka3aTeJIbCTBE OCHOBHBIX YTBEPXKICHUH W 1MOAOOpE MNPUMEPOB K OMPEACTICHUSM,
HEIOCTaTOYHO TPaMOTHAsi MaTeMaTHIeCKasl peyb;
— “HeyIOBJIETBOPUTEIHHO: HECIMOCOOHOCTh TepenaTh OCHOBHOE COJEp)KaHHUE TEOPETUUYECKOTO
Marepuaia, CMelleHNe MaTeMaTHIECKUX MMOHITHH, 3aTPYJHCHNE B IPUBEICHUH TPUMEPOB.
2. BbIoTHEHHE MPAKTHIECKOTO 3aIaHus OMIeTa:
— “OTIAMYHO”: pallMOHAJILHOE BBIOJIHEHHE MPETIOKEHHOTO 3aJaHHsl, BJIa/IeHUE BHIYUCIUTEIbHBIMU
pUeMaMU U HaBbIKaMH, 0OOCHOBaHHBIN BBIOOp OTBETA;
— “xopomo”: 6e30mHr00YHOe, HO HEIOCTATOYHO PALMOHAIBHOE BBIMOJIHEHUE MPEII0KEHHOTO
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3aJjaHus, BJIaJIcHHE BHIYUCIUTEIbHBIMU IPUEMaMH U HaBbIKaMH, BBIOOP OTBeTa 0€3 OCHOBAaHUS;

— “yIOBJIIETBOPUTEIHHO ’: HEAOCTATOYHO MOJTHOE BBHIOJIHEHUE MPEIJIOKEHHOTO 3a1aHUs, CBA3aHHOE
C BBIYUCIIUTEIIBHBIMA OIIMOKaMH, BBIOOp OTBeTa 0€3 O0OOCHOBaHMsI, WCIpaBICHHE OIIMOOK IO
HABOJALLIMM BOIIPOCAM IIpenoaBaTes;

— “HEyJOBIETBOPUTENHHO: 3a/JlaHW€ HE BBIIOJHEHO B IMOJHOM oOOBbEME, JOMYIIEHBI
BBIYUCIUTENbHBIC OIIMOKM, 3aTPyAHEHUS B TEOPETUYECKOM OOOCHOBAaHMH MPEIIOKEHHOTO
3aJaHusl.

PazBepHyThIli OTBET OOyYaromierocss JOJDKEH IMPEICTaBIsATh COOOH CBSI3HOE, JIOTUYECKU
MoclieIoBaTeIbHOE COOOIICHHE Ha 33JaHHYI0 TeMy, IIOKa3blBaTh €ro yMEHHE MPUMEHSTh
orpezieNieHus], MpaBujia B KOHKPETHBIX CIIydasix.

Kpurepuu oneHuBaHus:

1) HOMHOTY ¥ MPaBUIBLHOCTH OTBETA;

2) crerneHb 0OCO3HAHHOCTH, TOHUMAHUS U3YyYEHHOTO;

3) s3pIKOBOE O(hOPMIICHHE OTBETA.

Kpurepuu oneHku:

v/ 100 -85 GaioB - €ClIM OTBET MOKAa3bIBAET MPOUYHBIE 3HAHHWS OCHOBHBIX MPOIECCOB
M3y4aeMoil MpeMETHON 00JaCTH, OTINYAETCS TIIyOMHON M MOJIHOTON PacKpBITHUS TEMbI; BIaJICHUE
TEPMHUHOJIOTHYECKUM amnapaTroM; YMEHHE OOBSCHATH CYIIHOCTh, SBIICHUH, MPOLECCOB, COOBITUIA,
JIeNIaTh BBIBOJIBI M OOOOIICHWS, JaBaTh apryMEHTUPOBAHHBIE OTBETHI, NMPUBOJHUTH TPUMEPHL;
CcBOOOJHOE BJAJICHHE MOHOJOTHYECKOW peublo, JOTHYHOCTh M IOCIEN0BAaTeNbHOCTh OTBETA;
YMEHME MPUBOIUTH IPUMEPHI COBPEMEHHBIX ITPO0IJIEM U3ydyaeMoil o0acTu.

v 85-76 - OawIoB - OTBET, OOHAPYKUBAIOUIMI IPOYHbIE 3HAHMS OCHOBHBIX IPOIECCOB
M3y4aeMoil MpeAMETHON 00JaCcTH, OTINYAETCS TIIyOMHON M MOJIHOTON PacKpBITHUS TEMbI; BIIaJICHUE
TEPMHUHOJIOTHYECKUM annapaToM; YMEHHE OOBSCHATH CYIIHOCTh, SIBICHUMN, MPOLIECCOB, COOBITHIA,
JIeNIaTh BBIBOJBI M OOOOIICHHWS, JaBaTh apryMEHTUPOBAHHBIC OTBETHI, NMPUBOJHUTH TPUMEPHI;
CBOOOJHOE BJAJICHHE MOHOJOTHYECKOW pEubl0, JIOTUYHOCTh U TIOCIEIOBAaTEIBHOCTh OTBETA.
OpHaxo 0ImycKaeTcsi 0JJHa - 1B€ HETOYHOCTHU B OTBETE.

v 75-61 - Gamr — OIIEHMBAETCA OTBET, CBHIETECILCTBYIOIIMM B OCHOBHOM O 3HAHHWH
MPOIIECCOB HM3y4aeMOM MpeaMETHON 007acTH, OTJIMYAIOIIUNACS HEJOCTaTOYHOM TIIyOMHON u
MOJTHOTOM PACKPBITUSL TEMbI, 3HAHHEM OCHOBHBIX BOIPOCOB TEOpHUH; clIab0 chHOpMUPOBAHHBIMU
HABBIKAMU aHAJIM3a SBJICHUM, MPOIECCOB, HEAOCTATOYHBIM YMEHHEM JaBaTh apryMCHTHPOBAHHBIC
OTBETHI U MPUBOAUTH MPUMEPHI; HEJJOCTATOUYHO CBOOOJHBIM BIaJICHHEM MOHOJIOTUYECKON PEUblo,
JIOTUYHOCTBIO U TOCJEI0BAaTENIbHOCTHIO OTBeTa. JlomyckaeTcss HECKOJIbKO OIIMOOK B COJEp:KaHUU
OTBETa; HEYMEHHE MPUBECTH MPUMEP PA3BUTUS CUTYallUU, MPOBECTU CBS3b C IPYTMMHU acCleKTaMu
u3y4aeMoil obsactu.

v 60-50 GamtoB — OTBET, OOHAPYKMBAIOIHMI HE3HAHHE MPOIIECCOB M3y4aeMOM MPeIMETHON
o0nacTy, OTIMYAIOIIMKCA HEraTyOOKMM pPACKPBITUEM TEMbl; HE3HAHHMEM OCHOBHBIX BOIIPOCOB
Teopuu, Hec(OPMUPOBAHHBIMH HABBIKAMH aHallM3a SBICHHUM, MPOIIECCOB; HEYMEHHEM JaBaThb
apryMEHTHPOBAHHbIE OTBETHI, CJIA0BIM BIAQJCHUEM MOHOJIOTMYECKON peuyblo, OTCYTCTBHUEM
JIOTUYHOCTH W TOCJenoBaTenbHOCTU. JlomycKkaloTcs cepbe3Hble OMMUOKH B COAEPKAaHUM OTBETA;
HE3HaHUE COBPEMEHHOW MPOOIeMaTUKH N3y4aeMOi 001acTH.

6. Tembl pedepaToB

Tun (¢popma) 3a0anusn: pegpepam (noocomoexka 0oxK1a0a)
1. Beinaromuecs: matematuku apesHoctd (ITudarop, ['epon Anexcanapuiickuii, EBkiaua u T.1.).
4. Pycckue matemaruku (I1.JI.UeObImmies u ap.)
5. Coserckue matematuku (I1.C.Ypsicon, I1.C.Anexcanapos u 1ip.)
8. 13 uctopun BO3HUKHOBEHHUS IOHATHS HATYypaJIbHOT'O YHCIIA U HYJIS.
9. 3 uctopuu pa3BUTHSI CUCTEMBI €AMHUI] BETUYMH. MeXTyHapoIHasi CUCTEMA EAMHMUII.
10. O 3anucu uucen B peBHei Pycu.
11. Bknan JI.®. Maraunkoro B paclpOCTpaHEHHE IeCATUYHON cucTemsl B Poccnn.
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12. Henmo3umoHHEIE CUCTEMBI CUMCICHUS.
13. MaTemaTuyeckasi CHMBOJIMKA: €€ MOSBJICHUE U PAa3BUTHE.
14. ®yHKIMU B IPUPOJIE U TEXHUKE.
17. 3nameHuTBIE UppaALIMOHAIbHBIE YHCIIA (YUCIIO T, YUCIIO €, «30JI0TOE CEUEHUEY).
18. MaremaTuueckue napasioKkchl.
19.Teopust uncen B b pOBAITHLHOM JCIIC.
20. IIpumeHeHHE METOAOB aHATTUTHYECKON T€OMETPUU
21. HUcropus cozmanus quddepeHImanbHOTO UCUUCIICHHUS.
22. IlpumeHeHHne TPOU3BOIHON B MPUKIIAIHBIX 3a/1a4aX.
23. IIpumeps! naTepnperanuu 1udhepeHIuanbHbIX YPAaBHECHHH B MEXaHUKE.
24. PaznuuHble TPUMEHEHUS ONPEAEICHHOTO MHTETpaja B MPHUKIATIHBIX
3aavax.
25. CucTembl 9ncen.
26. IIpumenenue Teopun SKCTpemMyMa GyHKIMH JIBYX [I€PEMEHHBIX.
27. Tlonstue psaaa. Psg ®ubonauuun. 3070T0E CEUCHHE.
28. UYro Takoe BapHallMOHHOE UCUUCIICHUE.
29. IlpousBopsmue HyHKIUH.
30. IIpocreifme MaTeMaTHYECKUE MOJICITM HAa OCHOBE JU(PepeHIINATbHBIX YPABHEHUI U UX POJIb
B MTOCTHXKEHUH MUPA.
31. IlpuMmeHeHHe TEOpUU BEPOSATHOCTEH M MAaTEMaTHYECKOW CTATHCTUKHA B MOJCITUPOBAHHNA C/X
MIPOLIECCOB.
Kpumepuu oyenku peghepama

v' 100-86 GajuloB BHICTABISETCS OOYYAIOIIEMYCS, €CIM OH BBLIPa3MJI CBOE MHEHHUE IO
chopMyIMpPOBAaHHON MpoOIeMe, apryMEHTHUPOBal €ro, TOYHO OINPEAENTUB €€ COJep)KaHue u
cocrapistronye. [IpuBeieHpl TaHHBIE 0TEYECTBEHHON U 3apyO0eKHOM JINTEpaTyphl, CTATUCTHYECKHUE
cBeZieHMs, WH(OpMalMs HOPMATHBHO-TIPABOBOTO Xapakrepa. OOydwaromuiicss 3HaeT U BIaJeeT
HaBBIKOM CaMOCTOSITEIIbHON HCCIIEI0BATENBCKONH paboOTHl MO TeMe HMCCIEeIOBAaHMS, METOAaMU U
nprUeMaMy aHajdh3a TEOPETHMYECKUX W/WIM TMPaKTUYECKHX acCHeKTOB H3ydaeMoil o0sacTu.
®dakThueckux OmMUOOK, CBS3aHHBIX C TIOHMMaHUEeM TpoOJeMbl, HET; Tpaduuecku padora
odopmIIeHa TPaBUIBHO.

v' 85-76 - GamioB - paboTa XapaKTEPU3YETCs CMBICIOBOM IE€IBHOCTHIO, CBSI3HOCTBIO M
MOCJIEI0BATEIbHOCTBIO U3JI0KEHUS; JIOMYIIEHO He Oosiee 1 omuOKU MpHU 0ObSICHEHUH CMBbICIIA UITH
conepkaHus poonembl. [t apryMeHTanuu MpUBOASTCS JaHHBIE OTEYECTBEHHBIX M 3apyOEKHBIX
aBTOpOB. [IpoIeMOHCTPUPOBAHBI HCCIENOBATENILCKIUE YMEHUS M HaBbIKU. (DaKTHUECKUX OUINOOK,
CBSI3aHHBIX C IOHUMaHUEM MPoOJIeMbl, HEeT. [lomyieHb! o/iHa-ABe OMUOKH B 0POPMIICHUU PAOOTHI.

v’ 75-61 Gamn — oOyuarommuiics MPOBOJUT JOCTATOYHO CAMOCTOSITCIIBHBIA aHAIH3
OCHOBHBIX 3TallOB W CMBICIOBBIX COCTABIIIONINX IPOOJIEMBI; TOHMMAaeT O0a30BbIE OCHOBBI W
TeopeTndeckoe O0O0OCHOBaHME BbIOpaHHOM TeMbl. [IpHBlIeYeHBl OCHOBHBIE MCTOYHHMKH TIO
paccMmarpuBaeMmoi Teme. JlomyiieHo He Oosiee 2 OMMOOK B CMBICIE WJIH COJAEPKAHUHU MPOOIIEMBI,
odopmieHun paboTHI.

v' 60-50 GamnoB - ecau paboTa MpeACTaBIsSeT CO0OM IEPECKa3aHHBIA WM IOJHOCTBHIO
MEPEeNUCaHHbIi HMCXOMHBIM TEeKCT 0Oe3 Kakux - b0 KOMMEHTapueB, aHanu3a. He packpbiTa
CTPYKTypa W TEOpeTHYecKas COCTaBISIONIass TeMbl. JlomymieHo Tpu mim OoJiee TpexX OMMOOK B
CMBICJIOBOM COJIEpKaHUU PAaCKPbIBAEMOM MPoOIeMbl, B 0hOpMIIEHUU pabOTHI.

Pedepar obyuaromuiics UMeeT MpaBo MPEACTaBUThH B BUJIE TPE3CHTALIUN
Kpumepuu oyenku npezenmayuu 0oknaoa:

S 50-60 6ammoB 61-75 6amioB 76-85 6atoB 86-100 Gayos
§ (HeymoBneTBO | (yIOBIETBOPH- (xopor10) (oTIMYHO)
@) PHUTEINIBHO) TEIbHO)
Kputepu CopepxaHue KpUTEpPHUEB
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[Ipo6nema ve | [Ipobrema [Tpobrema [TpobGnema packpsiTa
o o packpbITa. packpbITa HE packpsiTa. [IpoBeneH | MOTHOCTHIO.
S OTCYTCTBYIOT | MOJIHOCTBIO. aHanu3  npobnemsl | [IpoBenen ananus
4 E BBIBOJIBI BeiBosibI HE 0e3 MIPUBJICYCHHUS | TIPOOIIEMBI C
§ 2 ceNaHbl U/UIu JOTIOTHUTEIHHON MIPUBJICYCHUEM
~ = BBIBOJIBI HE auteparypsl. He Bce | 1OnOIHUTENIBHON
000CHOBaHBI BBIBO/IBI ceNaHbl | TUTEpaTyphl. BoIBOIBI
1/Un 000CHOBAHBI 000CHOBaHBI
[Ipencrasnsa- | IlpencraBnsiemas | [IpencraBisiemas [Ipencrasnsemast
0 emas uHpopmanus He | uHpOpMAIHS HE uHpopManus
% uH(popMalug | CHCTEMaTU3UPO- | CUCTEMaTHU3WPOBAaHA | CHCTEMaTHU3MpPOBaHa,
2 JIOTUYECKU He| BaHA W/WIN HE Y MOCJIeIOBaTeIbHA. | MOCIeA0BaTeNIbHA U
g cBi3aHa. He| mocnenosarenbHa. | Mcnonb3oBaHo Oosee | IOTHYECKHU CBSI3aHA.
5 UCIIOJIb30BaHBbl | HCIONIB30BaHO 1-2 | 2 Hcnonb3oBaHo Goiee
é* npodeccruonan| npopeccuoHanbHbI| MPOPECCUOHANBHBIX | 5 MpodeccnoHaTbHBIX
bHBIC X TepMUHA TEPMHHOB TEPMHHOB
TEPMUHBI
He ucnons3o- | Mcnionb3oBaHbl Hcnonb3oBansl [Iupoxo
BaHBbI TEXHOJIOTUHI TEXHOJIOTHH UCIIOJIb30BaHBI
E texHosioruun | PowerPoint PowerPoint. He TEXHOJIOTUHU
o PowerPoint. | wactuuno. 3-4 6osee 2 omrbOK B (PowerPoint u mp.).
a bonbie 4 OIIOKHY B MPEACTABIIIEMOM OTCcyTCTBYIOT
=9 omuOOoK B MpeACTaBIsIeMOl | HHGOpMAITUN OINUOKH B
O MpeicTaBis- | HHPOpMAIUU MPEICTaBISIEMON
eMoit uHpopmanuu
nHbOopMau
S Her orBetoB | TobKO OTBETHI OtBeTsl Ha BOpochkl | OTBETHI HA BOIIPOCHI
7 2 Ha BOMPOCH | HA DJIEMEHTapHbIE | MOJTHBIE U/UIN TIOJIHBIE, C
§ = BOTIPOCHI YaCTHYHO ITOJTHBIE MIPUBHUICHAEM
S 2 IPUMEPOB U/UITN
TTOSICHCHHIA
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