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1. IlepevyeHb KOMIeTEHIMI ¢ YKa3aHHEM 3TAaNoB UX ()OPMHUPOBAHUS B NPoLecce OCBOCHHS
o0pa3oBaTeJIbHOM MPOTrPaMMbI

ITacnopTt ¢oHA2 OLEHOYHBIX CPEACTB MO AUCHHUILINHE (MOAYJIIO)
a. MO/IeJIM KOHTPOJIMPYEMbIX KOMIICTeH Ui

Komnereniun, popmupyemsbie B Ipoliecce 0CBOSHUS TUCHUTUIMHBI (MOIYIIs):

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

" LeJIH
YHuBepcaibHasi KOMIETECHIUS
Cnoco0eH OCyIIeCTBIATh /-1 YK -1.1. | HaxomuT u KpuTHYECKH
IIOMCK, KPUTUYECKUH aHAIIU3 U aHaM3upyeT HHPOPMAIIHIO,
VYK-1 | cunre3 undpopmanmm, HEOOXOAMMYIO JIJISl PEIICHHS

IPUMEHSTh CUCTEMHBIN TIOIXO0] ITOCTABJICHHOM 3aJa4u.

JUISL peLIEHUs IIOCTaBICHHBIX -2 YK -1.2 | PaccMarpuBaeT BO3MOXKHBIC

3a1a4 BApUAHTHI pELICHUS 3a/1a4H,
OLIEHMBAs UX JIOCTOMHCTBA U
HEIO0CTaTKU

b. TpedoBaHue K pe3yabTaTaM OCBOEHHS JHCHUILIHHBI

B pe3yabrare ocBoeHUs I CUMIIMHBI (MOYJ/Is1) 00y4aroIMiicsl 10JI5KeH::

3HATB:

- METOJIbI aHaJHM3a UHPOPMAIH, HeOOXOAUMOM /I peenus noctasneHnoi 3agaun (M/1-1 YK -
1.1);

- BapHUaHThI PEIICHHUS 3a/1a4H, OlCHHBAst X JocTonHCTBa U Hepocrarku (M/1-2 YK-1.2);

yMeThb:
- HaxOAWTh M KPUTHYECKH aHAIM3UPOBaTh HMH(OpPMAILMIO, HEOOXOOUMYIO JUIsl PEIICHHS
nocrasnenHoi 3axaun. (MJ1-1 YK -1.1.);

- paccMarpuBaTh BO3MOKHBIEC BapUAHTHI PEIICHHS 33/1a4H, OLCHUBATh UX JTOCTOMHCTBA M HEJJOCTaTKU
(U]-2 YK-1.2).



2. Onucanne mokasateinell U KPUTepPHEB OLECHUBAHMS KOMIIETCHLIMH Ha Pa3jJMYHBIX
Tanax ux (popMUPOBaHHS, ONIMCAHUE LKA OLlCHMBAHUSA

Tabmuua 1 — OneHka KOHTPOJIUPYEMOM KOMIETEHIIMH JUCUUIUIMHBL (MOIYIIS)

No Kon KoHTtpomupyembie pe3yiabTaThl 00ydeHUs HaumenoBanue
i KOHTPOJIUPYEMOM OLIEHOYHOTO
KOMIIETEHIIUHU cpencTBa
(uaaMKaTopa
JTOCTHXKEHUS
KOMITETCHITIH)

1 3nams: MeTOBI aHANTH3a UHPOPMALIUH, Tect
HEO0OXOAMMOM JIJIs1 pEILlICHUS MOCTABICHHON (TUCBEMEHHO)
3a/1a4u CobecenoBanue

UI-1 YK -1.1. Ymembv: HaXOAUTh U KPUTHYECKU Tecr
aHaAJIM3UPOBATh HHPOPMALIUIO, HEOOXOIUMYIO KonTponbHas
JUISl pEeLLIEHUs ITOCTABJICHHOM 3a/1a4H paborta
[Incemennoe
3a/1aHNe
CobecenoBanue
2 3Hamy’ BapUaHTHI PELICHUs 3a7a4uu, olleHnBas | Tect
UX TOCTOMHCTBA M HEJOCTATKU KouTpoabHas
UJI-2 VK-1.2 Ymems: paccMaTpuBaTh BO3MOKHBIC BApHAHTHI | paboTta
pelLIeHHs 3aa4H, OIIEHUBATh UX JOCTOMHCTBA U | [IncemenHoe
HEJOCTaTKu 3a/1aHNe
CobecenoBanue
Tabmuua 2 — [IpuMepHsbIii IepeyeHb OIIEHOYHBIX CPEJICTB
HaumenoBanue [IpencraBnenue
Ne Kparkas xapakrepuctuka
OLICHOYHOI'O OLIEHOYHOTI'O CPE/CTBA B
n/n OLICHOYHOI'O CPEJCTBA
CpeacTBa donze
Cucrema cTaHIapTU3UPOBAHHBIX
3aJJaHNH, TTO3BOJISIONIAst
1 Tect aBTOMATHU3UPOBATh MPOLELYPY @DOoHJ TECTOBBIX 3aJaHUN
U3MEPEHUS YPOBHS 3HAHUUN U
yMeHui, oOyuaromerocs
2 CobecenoBanue CpenctBo KOHTPOJIA, Bonpocsr mo remam /
OpraHM30BaHHOE KaK CIelUalbHas paszaesaM AUCHUILIUHBL,
Oecea mpemnoiaBaTens ¢ IIPE/ICTaBICHHBIE B
00yyaroluMucs Ha TEMBI, MPUBSIZKE K
CBSI3aHHBIE C U3y4aeMOn KOMIIETEHIIMSIM,
JUCLUTIIIMHOM, U pacCCYMTaHHOE HA npeaycMoTpeHHbiM PIT/I
BBISICHEHHE 00heMa 3HaHUM
00yyJaroIerocs 1no onpeaeIeHHOMY
pasneny, TeMe, mpobjaemMe u T.11.
3 Pedepar [IpoaykT camocTosATenbHOU paboTsl | Tembl pedepaToB
o0yyJaroIerocs, mpeCTaBIsIOMINN
co00¥l KpaTKoe U3JI0KEHUE B
MICBMEHHOM BH/IE TIOJYYEHHBIX
PE3yJIbTaTOB TEOPETUYECKOTO
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aHaJIM3a OIPEIEICHHON HAyYHON
(yueOHO-HCcCIe[0BaTEIbCKOM ) TEMBI,
I'JI€ aBTOP PACKPBIBAET CYTh
uccieyeMon npoodaeMbl, TPUBOIUT
pa3IMYHbIE TOUKHU 3PEHMUS, A TAKXKE
COOCTBEHHBIE B3IJIs/Ibl HA HEe

3anaga
(mpakTHYecKoe
3a/1aHUE)

CpencTBo OLIEHKH YMEHUS
MIPUMEHSATh MMOJTy4EHHBIE
TEOPETUYECKHUE 3HAHUS B
MPAaKTUYECKOM cUTyaluu. 3ajada
(3amanue)nomKHa OBITh HampaBiieHa
Ha OIICHMBAaHUE T€X KOMIIETECHIIUH,
KOTOPbIE MOAJIEKAT OCBOCHHIO B
JaHHOH TUCIUILIMHE, JOJKHA
coJiepkKaTh YETKYIO0 HHCTPYKIIUIO 110
BBITTOJTHCHUIO WJIH AJITOPUTM

e CTBUI

Komruiekr 3agaq u
3aJaHuN

KonTponbHas
pabora

CpenctBo nIpoBepKH yMEHUN
MIPUMEHSATD MMOTYyYEHHBIC 3HAHUS TSI
pelIeHus 3a/1a4 ONPEeICHHOTO
TUIIA 10 TEME UJIU pa3Jieny

KommieKT KOHTPOJIbHBIX
3a/IaHMi 110 BapUaHTaM




Tabmuua 3 — Kputepun u mkassl 7151 OLEHKH YPOBHs ¢(hOPMUPOBAHHOCTH KOMIETEHIIH B XO/I€
OCBOCHMS AUCLUILUIMHBI

[okazarenu Kpurepun onieHK# ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIMN
OLIEHUBAHUS -1 YK -1.1, U1-2 YK-1.2
HeynosnerBop | YI0OBIETBOPHUTEIHHO, Xoporo [/ | OtmraHO / 3a4TEHO
UTEIIBHO, 3a4TE€HO 3a4TEHO
He 3aureHo
«3HaTH» YpoBeHb MunuManbHO YpoBeHb 3HaHUH B | YPOBEHb 3HAHUH B
3HaHUU HIDKE | JOMYCTUMBIA yPOBEHb o0neme, o0neme,
MUHHMAIBHO | 3HAaHUIL; JOMYLICHO COOTBETCTBYIOIIEM | COOTBETCTBYIOLIEM
JOMYCTUMBIX | MHOECTBO HEIpyObIX IIPOTpaMMe; nporpamme; 6e3
TpeboBaHUil; OINO0K JIOTTYIIIEHO OIMO0K
HUMEIOT MECTO HECKOJIBKO
rpyobie HETrpyObIX OLIMOOK
OITUOKHN
«YMeTb» IIpu pemienun | [IpogeMOHCTpUPOBaHBI IIponemonctpupo | IlpoaemMoHcTprupoBaH
THUTIOBBIX OCHOBHBIC YMEHHUSI. BaHBI BCE B BCE OCHOBHEIE
(crapmaptHbIX | PemeHsl Tuosble OCHOBHBIE YMEHHUSI, HEKOTOPBIE —
) 3a1a4 He (cranmapTHbIe) 33aUM ¢ | yMeHHs. PemieHsl | Ha ypOBHE XOPOIIO
MPOIGMOHCTPH | HErpyOBIMH OIIMOKAMHU. BCE OCHOBHEIE 3aKpeTICHHBIX
pOBaHBI BrimonHeHs! Bce 3a]a4u C HaBBIKOB. PerieHs! Bce
HEKOTOpBIE 3aJaHus, HO HE B IIOJIHOM | HEIpyOBIMHU OCHOBHBIE 337a4H C
OCHOBHBIE o0Bbeme. omunOKamH. OTJCITBHBIMU
YMEHHUSL. BrimonHeHsl Bce | HeCyIIECTBEHHBIMH
Nmerot mecto 3aJaHus, B omnOKamH.
rpyObIe oJTHOM 00BeMe, | BwImomHeHbI Bce
OIINOKH. HO HEKOTOPBIE C 3aJjaHHs B TIOJIHOM
HeI0YETaMH. 00beMe, 0€e3
HEI0YETOB.
Xapakrepuctuka | Komnerennusi | ChopMupoBaHHOCTH Cdopmuposanrno | ChopMHpPOBaHHOCTH
c(OPMHUPOBAHHOCT | B ITOJTHON KOMITETCHIINU CTh KOMIIETCHIIUN | KOMIETCHIH
1 KOMITETEHIIUH Mepe He COOTBETCTBYET B LIEJIOM MOJHOCTHIO
chopMHPOBaH | MUHMMAJIbHBIM COOTBETCTBYET COOTBETCTBYET
a. TpeOOBaHUSIM. TpeOOBaHUSM. TpeOOBaHUSIM.
Nmeromuxcst Nmeromuxcs 3HaHUU U Nmeromumxcs NmMeromuxcs 3HaHUN U
3HaHUHN U YMEHUH B LEIOM 3HAaHUI U YMEHUN | YMEHUN U MOTHUBALIUU
YMEHUH JIOCTaTOYHO JJISl pEIICHHS | B LIEJIOM B TIOJTHOW Mepe
HEJIOCTaTOYHO | CTaHJAPTHBIX JOCTaTOYHO JIJIS JOCTaTOYHO JIJIsS
JUISl pELICHUs] | MPaKTUYECKUX peleHus PEILIEHHS CIIOXKHBIX
MPaKTUYECKUX | MPOPECCHOHATBHBIX CTaHJApTHBIX MPaKTUIECKUX
npodeccuoHan | 3aaad, HO TpeOyeTcs MIPAKTHYECKUX poheCCUOHATb-HBIX
BHBIX 3a]a4 JIOTIOJTHUTENbHAs npodeccuoHanbH | 3a1a4
MPaKTUKA 110 BIX 33714
OOJIBITMHCTBY
NPaKTUYECKUX 33134
YpoBennb Hu3zkwnii Iloporossiii Ba3zoBbrit Bricoknii
copmupoBaHHOC
TH KOMINeTeH-IINI
Cymma  Hangos 0-60 61-75 76 -85 86 — 100
(E)-k-k

* — OneHuBaeTcs LI KaXXI0H KOMIIETEHIINN OTAEIHHO.
**— CymmupyeTcs 0a 1o MoKa3aTemsM OLICHUBAHUS «3HAThY» U «YMEThY»; MPU ATOM COOTHOIIIEHUE
KOMITOHEHTOB KOMITETEHIIUH B OOIIEH TPYAOEMKOCTH JUCIUIUIMHBI «3HATh» / YMETh» COCTABIISIET

40/ 60.



3. MeToanueckne MaTepHaJibl, ONpeesomye NPpoueAypy OleHUBAHUs 3HAHUI, yMeHUH 1
ONBITA e TeJIbHOCTH, XapaKTepu3youme 3Tanbl GopMHPOBaHUSA KOMIIETEHIMI

IMpomexxyTouHasi aTTecTAllMsl KAa4eCTBA MMOATOTOBKU OOYYAIOIIUXCS MO TUCIUTUIHHE
(Moxyn0) «BpIciias MaTeMaTuKa MPOBOJHUTCS B COOTBETCTBUU C JIOKAIbHBIMA HOPMATUBHBIMH
aKTaMd AKaJeMHUU U SIBJISCTCS O0s3aTENbHOW, MpeaHa3HayeHa Ui OMNpPEACICHUS CTCIEHH
JOCTIOKEHUS y4eOHBIX 1eeil 0 TUCIUIUIMHE U TPOBOIUTCS B (hopMe IK3aMeHa B | —oM cemecTpe.

OOyuarorniecss TOTOBATCS K JK3aMEHY CaMOCTOSTeIbHO. [I0AroTOBKAa 3aKiroyaeTcsl B
U3y4CHUH [POrPAMMHOI0 Marepuayia TUCHUIUIMHBI C KCIOJIb30BAHHEM JIMUHBIX 3aIlHCeH,
CHICNIaHHBIX B pabOYMX TETPaasX, U PEKOMCHJOBAHHOW B TPOLIECCE HM3YYCHHS IMCIUILTHHBI
autepatypbl. Ilpu  HeoOXoauMocTH oOydaroIuecss OO0pamamTcs 3a KOHCYJIbTAlUeH K
IPEnoAaBaTeNo, BEAYILEMY TaHHYIO JUCIUILIHHY.

dopma npoBeIeHHsI TPOMEKYTOYHOM aTTecTallMu i 00yJIalONIMXCsS HHBATUIOB | JIUIL C
OrpAaHMYCHHBIMU  BO3MOXXHOCTSIMH ~ 3JI0pPOBbsl  BBIOMpAeTCSI C Y4YETOM WHIMBUIYaTbHBIX
CUXO(PU3NUECKUX 0COOCHHOCTEH (YCTHO, MMChbMEHHO Ha Oymare, MUChbMEHHO Ha KOMITBIOTEPE, B
¢dopme TecTupoBaHMs M T.I.). IIpu HEOOXOOMMOCTH OOYYArOIIMMCS HHBAIMIAM M JIMLAM C
OrPaHMYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI MPEIOCTABIISIETCS. JOMOJHUTEIBHOE BpeMs JUIs
MOJTOTOBKH OTBETA HA IK3aMeHe / 3a4eTe.

Mero/iKa OlleHUBAHUS
1) o crobabHOM mIKaie B Tabuuity 4 3anectr 6aynibl (bi), moydeHHbIe 00YYaONUMCS B XO/1€
ocBOeHUs quctuIuTiHbL. (Kputepun npeacrasieHs! B Tadmuie 3).

Tabmuua 4 — Ilpumep pacueTHOM TaOMUIBI WTOTOBOIO OLCHMBAHUS KOMIIETEHLUH Yy
oOyuaronerocst 1o JUCHUILIMHE (MOayit0) «Bbiciiast MareMaTuka

Kon MHJUKATOpa | Y CIOBHOE Onenka npUOOPETEHHBIX KOMIIETCHIUH B

KOMIIETEHIIUU o0o3HaueHue | Oamiax

Na-1 YK-1.1. b1 50

-2 YK-1.2 b2 50

Hroro (O.bi) 100

B cpemnem (OBi)/ n 50

2) OmnpenenuTh OIEHKY MO JUCHUIUIMHE (MOJYII0) MO IIKAJe COOTHECCHUS! 0aioB U OLIEHOK
(tabmuma 5).

Tabmuna 5 — Illkxana u3Mepenust ypoBHS c(HOPMHUPOBAHHOCTH KOMIIETEHLMH B pe3ysbTare
OCBOCHMS MCLUUIUIMHBI (MOAyst) «BbIciias MmaTeMaTHKa

HtoroBsIii 6ann 0-60 61-75 76-85 86-100
Heynosnersopur
Me p Y 10BIIETBOPUTEITHHO Xoporio Ot1nu4yHO
Ouenka €IbHO
(3auTeHO) (3auTeHo) (3auTeHO)
(He 3auTeHO)
YpoBeHb N
o IToporossrit N .
c(hOpMUPOBAHHOCTH Hwuzkuii bazoBblii Bricokuii
KOMIIETEHIU I

[Tokazarenu «3HATH», «yMETh» MPHU MPOMEKYTOUHOH aTTectanuud B GopMe dK3aMeHa
OTIPEIEISIOTCS OIIEHKaMU «OTJIMYHOY, «XOpOIIIOY, «YIOBJIETBOPUTEIHHOY,
«HEYIOBIETBOPUTEIBHO», UYTO COOTBETCTBYET YPOBHSAM C(HOPMHUPOBAHHOCTH KOMITIETEHIIHIA
«BBICOKHI», «0a30BBIIN», «IIOPOTOBBINY, «HUZKUN.
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«OmauyHo» — 00yJaronuiics TIIyOOKO M MPOYHO YCBOWII BECh MPOTPAMMHBIN MaTepua,
HCYEpIBIBAIOIIE, TOCIEI0BAaTEIbHO, TPAMOTHO U JIOTUYECKH CTPOWHO €ro u3Jaraer, He
3aTPyIHSETCS C OTBETOM IPU BUIOM3MEHEHHH 33JaHHsI, CBOOOIHO CIPABISETCS C 3aJa4aMH H
NPAKTUYECKUMH  3aJaHUsIMH, MPAaBHJIBHO OOOCHOBBIBAE€T TMPHUHATHIE PEIICHUS, YMEEeT
CaMOCTOSITENILHO 0000IIaTh U U3JIaraTh MaTepua, He JOmycKasi OIHOOK.

«Xopowo» — oOydaromuiics TBEpIO 3HAET MPOrPAMMHBIN Marepual, TpaMOTHO U IO
CYILIECTBY M3JIAraeT ero, He JOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, MOKET
MPAaBWIBHO MPUMEHSITh TEOPETHUYECKHE IOJIOKEHHUS M BIaJeeT HEOOXOAMMBIMU YMEHHUSIMHU U
HABbIKAMU MPU BHIMOJIHEHUH TPAKTUUYECKHUX 3aJaHUI.

«¥Yoosnemeopumenbro» — 00y4YAIOUIUICS YCBOWI TOJLKO OCHOBHOHM Marepuall, HO He
3HAET OTJENIbHBIX JeTaliei, OMyCKaeT HETOYHOCTH, HETJOCTATOUHO MPaBUJIbHBIE (POPMYITUPOBKH,
HapyIlaeT IOCJIeI0BATEIbHOCTh B M3J0KEHUM MNPOrPaMMHOTO0 MaTepHalla M HMCHBITHIBAET
3aTpyJHEHUS B BHIIIOJIHEHUU MPAKTUYECKUX 3a1aHUN.

«Heyoosremsopumenvhoy» — 00yJaroNIHiCs HE 3HACT 3HAYUTEILHON YaCTH POTPAMMHOTO
MaTepuaia, JOMYCKaeT CYIIECTBEHHbIE OIIMOKU, C OOJBIIUMHU 3aTPYAHEHHUSIMH BBIIOJIHSIET
MpaKTUYECKUE 3aJaHus, 3a/1a4u.

Texymass arrectauus oO0y4yalomuxcsi 10 AWcCHUIIMHE (Moaymio) «Beicmias
MaTEMaTHKa MPOBOJIUTCS B (hOpME KOHTPOJIBHBIX MEPOIPHUATHH 1O OIECHUBAHUIO (PAaKTUUCCKUX
pe3yJIbTaTOB OCBOCHUS AUCLUILIMHBI (MOAYISI) B pa3pe3e KOMIEeTeHIU U ¢ nuddepeHuameit
no nokazarensiMm «3HATb» u «YMETb».

4. TunoBble KOHTPOJIbHbIE 3aJaHUs MJIH HWHbIE MATEPHAJIbI, HEO0OX0AMMBbIE IS OLEHKH
3HAHUI, YMeHUIl U ONbITa JAeATEJbLHOCTH, XapaKTepU3YWIIUX JTanbl (popMUpOBaHUSA

KOMIIeTeHIIHI1 B Ipouecce 0CBOeHNsI 00pa3oBaTeIbHOM NPOTrPaMMBbl.

4.1 Tecmoeguwie 3a0anus 01s ouenku komnemenuyuu H1I-1 YK-1.1. no noxkazamenio «3namovy

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

Bapuanr 3ananus 1.

Ilops oK onpeaenuTesns — 310:

1. nMana3oH 3HaYEHUI €ro IIEMEHTOB

2. 3HaYeHUE MPOU3BECHUH JIEMEHTOB IJIaBHOM TMaroHanu
3. 4UCIIO €ro CTPOK U CTOJIOIOB

4. cymMmMa MHJIEKCOB IIEPBOI0O AJIEMEHTA MEPBOI CTPOKHU
[TpaBuibHBIN OTBET: 3.

Bapuanr 3ananus 2.

Paccrome d wecry rouxavu M3 Y1)y M2(%3Y2) onpesenserca o popwyse
L 4=+ %)+, +y, )

5 d =06 —x) +(y, -y,

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

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

[TpaBUIBHBII OTBET: 2

Bapwanrt 3ananus 3.



UYto Ha3bIBaeTCS, HHTETPUPOBAHUEM?

1. omeparnust HaX0XKJIEHUS! HEOIPEIeTICHHOIO HHTerpaia

2. omeparusi HaX0XKIEHUS TIPOU3BOIHON

3. mocTpoeHue rpaduka GyHKIHH

4. mpeien OTHOIICHUS pUpaIieHus (YHKIIUU K TPUPAIIECHUIO apTyMEeHTa
[IpaBuibHBIN OTBET: 1.

BapuanTt 3ananus 4.

Heo0xoauMbIM yclioBUEM SKCTpeMyMa (PYHKIIMH BYX HEPEMEHHBIX SBISETCS
1. Hanmnuue npousBoHOM

2. Hanname Touek neperuda

3. PaBeHCTBO HYIIO YaCTHBIX MPOU3BOAHBIX (PYHKIIUU

4. Bo3pacranue GpyHKIIUN

[TpaBuibHBIN OTBET: 3.

Bapuanr 3ananus 5.

KakoB reoMeTpuyeckuii CMbICI IPOU3BOIHOM?

1. oHa paBHa CKOPOCTH MaTEpHUaIbHOW TOUKH B MOMEHT BPEMEHU
2. 3TO TaHTEHC YIJla HAKJIOHA KacaTeJIbHOM B TOUKE KacaHMsI

3. 3TO Macca MaTepUaIbHON TOUKHU

4. ero Her

[TpaBuiibHBIN OTBET: 2

BapuanT 3aganus 6.
O611acThI0 onpeienenns HYHKIUM ABYX nepeMenHbx Z = f (X; y) SIBJISICTCSI:

1. MHOKECTBO 3HaYEHUH X, IPU KOTOPBIX (PYHKLUS UMEET CMBICI;

2.Ha3bIBAETCS COBOKYMHOCTh TO4YeK (X;y), B KOTOpPBIX JaHHAasA (QyHKIHS
NI CTBUTENIbHBIE 3HAUEHUS;

3. MHOKECTBO 3HauU€HUH Y, IpU KOTOPBIX (QYHKIUS UMEET CMBICI;

4. MHOXECTBO 3HaU€HHH Z, B KOTOPBIX (PYHKIMS OMpeseseHa.

[TpaBuiIbHBIN OTBET: 2.

Bapuanr 3ananus 7.

Pemenus nuddepeHnnanbHblX YpaBHEHUN NOIPA3ISNIAI0TCS Ha:
1. npoOHbIE

2. yacTHbIE

3. nenbHbIE

4. mapamMeTpu4ecKue

[TpaBuibHBIN OTBET: 2

BapuanT 3aganus 8.

IIPUHUMAET

O0BeM BBI6ODO‘IHOI>1 COBOKYITHOCTH - 3TO KOJIMYECTBO BCEX 00BEKTOB COBOKYITHOCTH

1. BEIOOpOUHOI

2. reHepabHOI

3. monHOU

4. cTaTUCTHUYECKON
[TpaBunbHbI oTBeT: 1

Bapwanrt 3ananus 9.



Ecau Bce BO3MOYKHBIC 3HAUYCHHUS JUCKPETHOM CIyUaiiHON BeTUUYMHLI X YMEHBLIINTEL Ha YETRIPE
CSIMHMIIEL, TO €€ MAaTEMAaTHICCKOE OXKHIIAHHE:

1. yMEeHBIIUTCS Ha YETHIPE €TUHULIBI

2. He U3MEHHTCS

3. YBEJIMYUTCS HA YEThIPE €IUHHULIBI

4. yMEHBILIUTCS B YETHIPE pas3a

[TpaBuibHBII OTBET: 1.

BapuanTt 3aganus 10.
Dopmyiia HOJHON BEPOSITHOCTU:

1 pA) :f P(H,)P(AlH));

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

3. pA) :SP(A)P(HAAJ;
4 pa) = Z P(A)P(AH,);

[IpaBunbHbIN OTBET: 1.

BapuanTt 3amanus 11.

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

2.0t 0 1o 1;

3.01 0 mo 10;

4.0t -1 10 0.

[TpaBunbHbI oTBeT: 1

Il. Tun 3axanuii: BHIOOP HECKOJIbKHX NPABUWIBHBIX BADHAHTOB U3 MPEAJI0KeHHbIX BADUAHTOB
OTBETOB

Bapuanrt 3ananus 12.

W3 npeu1oKeHHBIX IIPEAEI0B YHCIOBLIX MOCIEI0BATENLHOCTEN BLIOEPUTE BEPHLIE:

. C . C . C
1 lim==0. , lim—=0. 3lim—=o
n—w N " T no0n " T'n-0n
: . N ..n
g limc-o=00. glim—=0w. glim—=o0
n—o ! n—0 C ! n—w G

[IpaBunbHeIil oTBeT: 1,3,4,6

BapuanT 3aganus 13.

K cBoiicTBaM HeONPEIEIeHHOTO NMHTETPAJIa OTHOCSITCS:

1. uHTETpaN CyMMBI paBEH CyMME WHTETPAIOB

. TPAaHCTIOHUPOBAHUE

. BBIHECEHHUE IOCTOSHHOM 3a 3HaK UHTErpajia

. IeJICHUE MHTETpaja Ha MOIBIHTETPATbHYIO () YHKIIHIO

. MIHTETrpaJI IPOU3BEACHUSI PABEH ITPOU3BEACHUIO HHTETPATIOB

R W N
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ITpaBuibHbI oTBET: 1,3.

I1l. Tun 3aganHmii: ycTaHOBJIeHHEe NPABWIBHOW IOCJI€I0BATEJIbHOCTH B TMPeII0:KEeHHBIX

BapHaHTax OTBETOB

Bapuant 3ananus 14.

anbl 18a coObiTsa A, B. Ycranosure coorsercTBre. UTO 03HAYAEST BBIPAKECHUE:

1 |A 1 | Xots 661 0OJHO COOBITHE MTPOU3OIILIO
2 A+B 2 | Hu ogHO cOOBITHE HE TTPOU3OIILIO
3 A-B+A-B 3 | PaBHBIE COOBITHS
4 | 4-B 4 | TosBKO OTHO IIPOU3OIILIO
5 | Oba coObITHS MPOU3OLLIH
[TpaBwibHEI oTBeT: 1-4; 2-1; 3-5; 4-2.
Bapuanr 3aganus 15.
Y CcTaHOBHTE COOTBETCTBHE CBOMCTBAM (DYHKIIUU:
1]y>0 1 | Bo3pacraer
21 y<0 2 | Bormyras
3]y >0 3 | Uernas
4| y"<0 4 | VobIBaer
5 5 | Bemyknas
6 6 | Heuernas

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

Bapuanrt 3ananus 16.

Y CTaHOBUTH COOTBETCTBUE MEXKAY ITIOHATUAMU U COOTBETCTBVYIOIINMMHN OIIPCACICHUAMU

I[TOHATHUE

OITPEAEJIEHMA

1. Bekrop

1. Otpe3ok, Havago W KOHEL KOTOPOIo
COBIIAJAIOT

2. Hynb - BeKTOp

2. HammpaBJieHHBIH OTpe30K

3. EAMHUYHBINA BEKTOP

3. Bekrtopsl, nexamue B NapauIeIbHBIX
IJIOCKOCTSIX (MJIM B OHOM IJIOCKOCTH)

4, KOJUIMHCAPHBIC BEKTOPLI

4. Bektop, JjI1MHA KOTOPOTO paBHA €IMHUIIE

5. KOMIUTaHapHbIE BEKTOPBI

5. Bektopbl, nexammue Ha NapajIeIbHBIX
NpSMBIX (MM HA OJHOM MPsIMOH)

6. BekTopsl, Jexampe B MEPECEKAIOIMMXCS
IUIOCKOCTSIX

10




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

IV. Tun 3aaaHuii: 3aJaHHe OTKPBITOr0 THNA (CAMOCTOSITEJbLHbI BBOJ 00y4alOUIUMCS
NPaBUWJILHOTO OTBETA B BH/le TEPMHHA, KPATKOIr0 ONpeaeSieHus )

Bapuant 3aganus 17.

[Ipenen otHomeHus npupamieHus ¢GYHKIUM K OPUPAIICHUI0 apryMeHTa, IpU CTPEeMIICHUU
IIOCJIEAHETO K HYJIIO Ha3bIBAETCS byHKIIUN

[IpaBuiIbHBIN OTBET: MPOU3BOIHOMN

BapuanTt 3amanus 18.

HauBpictimii mopsimok  BXxosfmux B AudQepeHnrarbHOe YpaBHEHHE TMPOM3BOJHBIX — 3TO
YpaBHEHUS.

IIpaBUIBHBIN OTBET: MOPALOK

4.2 Tecmoegvie 3a0anus 01 oyenku komnemenyuu H[-1 YK-1.1. no noxazamento « Ymemoy

BapuanTt 3ananus 1.
3 2

3HaueHue onpeaenureas | @ b

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

PaBHO.

[TpaBuibHBII OTBET: 4

Bapuanr 3ananus 2. ~
JlaHBI BEKTOPBI a= (], 2, 3) , b= (]; 0, 2) Haiitu 1iuHy BEKTOpAa: 2a+3b.
1. V16

Ao

V17

ITpaBuibHEBI OTBET: 3

[y
»

BapuanT 3ananus 3.

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

1. 540;

2. 500;

3. 520;

4.40.

[TpaBuiIbHBIN OTBET: 4.
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Bapuant 3aganus 4.

Borunciuts uaTerpan [ e3*dx

1. e*

ZleSx
"3

3.3

4. e
[IpaBuibHBIN OTBET: 2.

Bapuanr 3ananus 5.

2
YacTHasg npou3BoaHAs Q oT hyHKIMH Z=X°+2VY paBHa:
ox>
1.0
2. 2X
3.2
4,

[IpaBuibHBIN OTBET: 3

BapuanTt 3ananus 6.

Jlan Tpeyroabpuuk ¢ BepmrHaMu A(2.0), B(-2.4) u C(1.5). Halitn KoopiMHATY cEpEeaIMHBI CTOPOHBI
AB

1.(2,2);

2.(0,2);

3.(3,2);

4.(2,0);

[TpaBuiIbHBIN OTBET: 2.

Bapuanr 3ananus 7.
CKOJIBbKO SKCTPEMYMOB COICPKUT (PYHKIUS U300pakeHHasl Ha PUCYHKe?

1.0
2.3
3.2 —s
41 | 0/—’\\ y sm?(

. T

[TpaBuIIbHBIN OTBET: 2.

BapuanT 3ananus 8.

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

2.0

3.2

4. -1

[TpaBuibHBIN OTBET: |

Bapuant 3aganus 9.

CyMMa 4acTHBIX IPOU3BOIHBIX IIEPBOrO MOPSAAKA QVHKIIUHA Z=XY+2X-2V
1. 1+x-y

2.1

3.0

12



4, x+y
[IpaBuibHEIN OTBET: 4

Bapuant 3amganus 10. Y
[Tmomaae KpUBOJIMHENHOM TpAIlCLIMU PaBHA:
1.7/3

2.10
3.15 ,

y=x%
4.1, ’

[TpaBuibHBII OTBET: |

BapuanTt 3amanus 11.
B ypHe 2 Genbix, 3 yepHbIX 1mapa. M3 ypHBI BRIHUMAIOT MOAPS 1Ba mapa. BeposTHOCTH TOro, YTO

00a 1apa Oenple paBHA:
2

1

'5
2,1
2. =%~
5 4
2
3. =
3
1
4, —.
6
[TpaBuibHBI OTBET: 2

Bapuant 3aganus 12.
Crny4aifHas BennuuHa X 3a7aHa 3HaKOM pacnpe/iesIeHus

Xi X1=0 Xo=2 X3=3
pi 0,4 0,2 ?
BepO}ITHOCTB JJIA TpeTbeFO 3HAYCHUSA U MAaTEMATHUUYCCKOEC OKNJAHUEC CﬂyqaﬁHOﬁ BCJIIMNYNHBI 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.
[TpaBunbHBII OTBET: 3

BapuanT 3aganus 13.

i HEeKOTOpBIX MpHU3HAKOB X W V., CBSA3aHHBIX KOPPEISIMOHHON 3aBUCHMOCTBIO KOd(hdUIIMEHT
Koppensuu paseH I =0,95, Torna cBsi3b MEXAY NPU3HAKAMU:

1. TecHast, oOpaTHas

2. cnabas, npsMas

3. cnabas, obpaTHas

4. TecHas, npsMasl.

13



ITpaBuibHBIN OTBET: 4

Bapuant 3amanus 14.

Ecnu BeIOOpOYHAS CPEJIHAS Xs=D , TO JJOBEPHUTEIbHBIM MHTEPBAJ JUISL T€HEPAJbHOM CpeaHell MMEET
BUI:

1.(4;7)

2. (3,3;6,7)

3. (-5;5)

4. (2,5; 6,5)

[TpaBUibHBIN OTBET: 2

Il. Tun 3agaHmii: BBIOOP HECKOJBKHX NPABWIbHBIX BAPHAHTOB W3 NPelJI0KEeHHBIX
BAPHAHTOB OTBETOB

Bapuant 3aganus 15.

Kakwue u3 crieAyionmx ypaBHeHUH ABISIOTCA AU depeHnanbHbIMu?

L X2+ y =T7+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 3agaHumii: ycTaHoOBJIeHHEe NPABUJIBHOI MOCJI€I0BATEIbHOCTH B TMPelJI0KEeHHBIX
BAPHAHTAaX OTBETOB

BapuanT 3aganus 16.
YcTaHOBHTE COOTBETCTBUE MEKIY YPaBHEHUSIM (DYHKIIMU U UX CBOMCTBAMH

YPABHEHUA ®YHKIIWU CBOHCTBA
1 y=x° 1 | Yernas QpyHkius
2 y=x° 2 | Heuernas ¢pynkuus
3 y= % +1 3 | @yHKIHs 00IIero MoJI0KEeHUs
4 y=x"+5x-3 4 | Mepuognueckast pyHKIHS
5 5 | JIunelinas ¢pyHKIMSA

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

BapuanT 3aganus 17.

1 2 0 -2
JIagbl MAaTPHUIEI A= 0 -1 uB= 1 0 , YCTAHOBHUTE COOTBETCTBHUE:

| OIIEPALIMU | PEBVJIBTAT
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1. A+B 1 4
Ao
2. A*B 0 2)
2.
1 2
3JA-B 1 0
1 -1
4. B*A 2 2}
4,
-1 0
5.2A 2 4
o %)
2 -2
“-1 0

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

Bapuant 3amanus 18.

ITOPAJIOK YPABHEHUWA
1) IepBoro mopsiaxa; 1) 2y +)y" =sinx
2) Broporo nopsiaka; >
3) TpeTbero mopsiaka. 2) Y°+6Inx=x+3y

3) V'(* +x%)=3x"
4 Y'(y+x")=3x’

[TpaBwibHbIi oTBeT: 1 —3;2—-4;3-1

V. Tun 3aJjlaHui: 3agaHue OTKPBITOI'0 THIIA (CaMOCTOHTeJIbeIﬁ BBO/J Oﬁy‘lalOIlll/lMCﬂ
MPAaBUJBHOI'0 OTBE€TA B BU/I€ TEPMHUHA, KPATKOI'O onpeneneﬂnﬂ)

BapuanTt 3ananus 19.
N N 3
VYrnoBoit ko3 puumeHT npsmMont  y = X+ 3 paBeH

[TpaBunbHbI oTBET: 3/5

BapuanTt 3ananus 20. 1 1
Munop M21 matpunsr 4 = {0 ] paBeH

[TpaBuibHBIN OTBET: |

BapuanT 3aganus 21.
CornacHO HEOOXOAMMOMY NIPHU3HAKY CYIIECTBOBAaHHUS TOUYEK OJKCTpeMyMa, KOOPAMHATHI

CTAIMOHAPHOU TOYKH I (PYHKITUU ABYX TIEPEMEHHBIX z=x2+y2 paBHBL: X= ;Y= .
ITpaBuiibHsbI oTBET: 0; 0.

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

BapuanT 3aganus 1.
15



Koopannaramu BeKTOpa Ha3bIBAIOTCS:

1. cocraBausionIe BEKTOpA HA OCH KOOPAUHAT;
2. HaMpaBJIAIOIINE KOCUHYCHI 3TOT0 BEKTOPA;
3. mpoeKLHUU BEeKTOpa Ha OCHU KOOPJIMHAT;

4. yriibl MEXAy BEKTOPOM U OCSIMU KOOPJIMHAT.
[IpaBuibHBIN OTBET: 3

BapuanTt 3aganus 2.

Ecnu B Touke o npousBoaHas GYHKIUK paBHA HYIIIO, TO:
1. %o - ToKa SKCTpEMyMa;
2.%0 - TOUKa MUHMMYMa;
3. %0 - Touka MakcUMyMa;

4. %o - xpUTHUYECKast TOUKA.

[IpaBuibHBIN OTBET: 4

BapuanT 3amanus 3.
®yuxumein y=f(x) Ha3pBaIOT:

l.Takyr0 3aBUCUMOCTb IIEPEMEHHOM X OT IIEPEMEHHOM y, 4YTO KaXIOMY 3HA4CHHUIO X
COOTBETCTBYET €AMHCTBEHHOE 3HAYCHHUE ),

2.TaKyl0 3aBUCUMOCTb II€PEMEHHON y OT MEpPEeMEHHOM X, YTO KaXIOMy 3HAYEHHUIO X
COOTBETCTBYET €IMHCTBEHHOE 3HAYCHUE ),

3. Takyl 3aBHUCHUMOCTb NEPEMEHHOH X OT NEPEMEHHOW y, 4YTO OJHOMy 3HAYEHUIO ) MOTYT
COOTBETCTBOBATh HECKOJIBKO 3HAUYEHUH X;

4. 3aBUCUMOCTb IEPEMEHHOM ) OT IEPEMEHHON X.

ITpaBrIIBHBIN OTBET: 2

BapuanT 3ananus 4.
Yemy paBeH MHTErpa J. f (kx +b)dx, ecmm k — uucrno, a .[ f(x)dx=F(x)+C

L.F(kx+b)+C
2.KF (kx +b) + C

3-iF(kx+b)+C
4. —KF(kx+b)+C

ITpaBuiIbHBIN OTBET: 3

Bapuanr 3aganus S.

YactHas npousBoHas GYHKIIMH HECKOIbKUX NMEPEMEHHBIX — 3TO:

1. oObIYHASA TPOU3BOIHAS

2. mpou3BO/IHAS, BBIYUCIIEHHAS IO KaKOW-THO0 IEpEMEHHOM B MPEANONI0KEHUH, YTO BCE OCTAIbHbIE
[IEPEMEHHBIC SBIISAIOTCA KOHCTAHTAMU

3.BO3BEJICHUE B KBAApaT

4. onepanys yMHOXEHHS

IIpaBunbHBII OTBET: 2.
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BapuanT 3ananus 6.

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

Ha3bIBACTCSA (bVHKI_II/ISI BHUAA.
1. X =¢(C)

2.y =@(X,C)

3.y = f(x,c)

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

[TpaBuibHBIN OTBET: 2

Bapuanr 3ananus 7.
IIpenen noCTOsIHHOW paBeH
1. mocTostHHOM

2. .HyJIIO

3.equHHULIE

4. HE CYIIECTBYET
[IpaBuibHBIN OTBET: 1

Bapuanr 3ananus 8.

HeobxonuMoe ycioBue 3KCTpeMyma 3t10:

1. Hanuuue pa3pbIBOB PYHKIIMH

2. pyHKIUs qOMKHA yOBIBATH

3. paBEHCTBO HYJIIO IPOU3BOJHON (QYHKIIUU
4. TaKoro ycjoBHs HET

[IpaBuibHBIN OTBET: 3

Bapuanr 3ananus 9.

PerpeccuoHHbIN ¥ KOPPENIANMOHHBINA aHAIN3 CBOIUTCA K ...

1. Hax Ok 1eHNIO BapHaluu

2. HaXOXACHUIO CPEIHEN U TUCIIEPCUH

3. ycTaHOBIEHUIO (POPMBI 3aBUCMOCTH U U3MEPEHHIO TECHOTHI CBS3U
4. OLIEHKH CPEIHUX U JUCIIEPCUH JIBYX BBIOOPOK

[TpaBuibHBII OTBET: 3

BapuanT 3aganus 10.

Ecin p — BEpOSITHOCTD yCIIEXa B € TMHUYHOM MCIBITAHUN, = 1— P — BEpOSATHOCTEL HEYAAYHU, N — YUCIO
€IMHMYHBIX UCIBITAHUMI B OIBITE, M — YKCIIO YCIEXOB B N eAMHUYHBIX HenbiTanugx (0 < m <n), To
(hopMyJia OMHOMHMAILHOTO PACIPEACACHHS NUMSET BUJIL:

1L B (m=Co-p"-q7
2B, (m)=p™-q"™;

3. BR(m)y=Cl-p"-q" ™
4B (m=C7-p""-q".

ITpaBuibHBIN OTBET: 3

Bapuanr 3aganus 11.
Jlaasl BepossTHOCTH coObITHil P(4) n P(B), BEIOEpUTE BEPHBIE VIBEPKICHNA:
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1. Ecniu A u B necoBmectHsble, To P(A+B) =P(4)+P(B)
2. Ecnu A u B 3aBucumeie, To P(A*B) =P(A)*P(B)

3. Ecniu A u B ne3aBucumsie, 1o P(A*B) =P(A4)*P(B)
4. Ecniu A m B 3aBucumslie, To P(A*B) =P(A)*P(B/A)
5. Eciu A u B coBmectHble, To P(A) + P(B) — P(AB)

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

Il. Tun 3axannii: BbIOOP HECKOJIbKHUX NPABWIBHBIX BAPDHAHTOB U3 NMPeIJI0KeHHbIX BADMAHTOB
OTBETOB

Bapuanr 3aganus 12.

Bei0epute npaBuiibHbIE YTBEPKACHUS

1. mpou3BOIHAS OT HYJIS paBHA HYIIIO

2. Ipou3BOJIHAS OT MOCTOSIHHOM paBHA IMOCTOSHHOM
3. mpou3BOHAS OT MOCTOSTHHOM paBHA HYITIO

4. mpou3BO/IHAs OT MOCTOSHHOMN HE CYIIECTBYET
[TpaBunbHbIi oTBET: 1,3.

BapuanT 3aganus 13.

Onepanys yMHOXKEHHS IBYX MaTpHIl UMEET MECTO, €CIIU:

1. pa3MepHOCTH MaTpHI] COBIAAAIOT

2. KOJINYECTBO CTPOK MEPBOM MaTPHUIIbl PABHO KOJIMYECTBY CTOJIOLIOB BTOPOM MATPHIIbI
3. KOTMYECTBO CTOJIOIOB MEPBOI MAaTPUILIBI PABHO CTPOK CTOJIOIIOB BTOPOI MaTPHUIIBI
4.
5.

KOJIMYECTBO CTPOK MEPBOM MAaTPHIIBI PABHO KOJIMYECTBY CTPOK BTOPOI MATPHUIIBI
KOJIMYECTBO CTOJIOIIOB IMEPBOM MATPHIIHI PABHO KOJIMYECTBY CTOJIOIIOB BTOPON MATPHUIIBI
[IpaBuibHBIN OTBET: 1,3

I1l. Tun 3agaHumii: ycTaHOBJIeHHE NPABUJIBHOI NOCJI€I0BATEIbHOCTH B MPelI0KEHHBIX
BAPUAHTAX OTBETOB

Bapuant 3aganus 14.
YcraHOBUTE COOTBETCTBUE
YcTaHOBHUTE COOTBETCTBHE MEXKIY MPOU3BOIHBIMHU M MX OMPEICACHUIMHU

YACTHBIE ITPOU3BO/IHBIE 2 OITPEZEJIEHUA
I[TOPAIKA
1 027 1. z tudpepenumpyercs aBa pasa mo X
OX oy
027 2.z nupdepeHuupyercs cHavana 1o Y, a moToMm
2. 872 pe3ynbTaT nuddepeHIUpyIoT 1Mo X
X
3 627 3. Z nudpdepenuupyercs cHayana 1o X, a moToM
P e3yabpTaT AudepeHnupyroT 1mo
oy ox pesy. nuQbepeHuupyoT 1o Y
4. 7 muddepennmpyercs 1Ba pasa 1oy

[TpaBwibHbIH oTBeT: 1 —3;2-1;3 -2

BapuanTt 3amanus 15.
Y CTaHOBMThL COOTBETCTBUE B3AMMHOTO pacrionoxkenus npameix Y=KiX+0; 1 =K, X+b,
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ITPAMBIE TP YCJIOBUH, YTO

1. IapannenbHbl; 1. ki=k» bi=h,
2. [leprieH IUKYISAPHBL; 2.ki=ks bi#by
3. IlepecekaroTcs MO YIJIOM X | 3. kike=-1
4. CoBnajaror. 4. kik2=1
k, —k
' 1+kk,

[TpaBunbHebIii otBeT: 1-2;2-3;3-5;4-1

IV. Tun 3agaHuii: 3aJaHHe OTKPBITOI0 THNA (CAMOCTOATENbHbIH BBOJ 00YYaKOIIHMCS
NMPAaBWJIBLHOIO OTBETA B BU/Ie TEPMHUHA, KPATKOI0 ONpe/ieIeHnsl)

BapuanT 3aganus 16.
OnpeneneHHbI HHTErpai 0OBIYHO BHIYUCIIAETCS 1O hopMyIie
[TpaBuibHbI oTBeT: HploTOHA-JIeiiOHMIIA

Bapuant 3aganus 17.

Ecnu cuctema ypaBHeHMI HMEET €IMHCTBEHHOE PeIlIeHUe, TO OHA HA3bIBACTCS
IIpaBUIBHBIN OTBET: OLIPEACICHHON

BapuanTt 3aganus 18.

9TO MOKa3aTelb PACCEMBAHUS 3HAYCHHUN CIIy4allHOW BEJIMYUHBI OKOJIO
MaTEMaTHUYECKOTO OKUAAHMUS;
[IpaBunbHBI OTBET: Jucnepcust

4.4 Tecmogwvie 3a0anusn 011 ouenku komnemenyuu HI[-2 YK-1.2. no nokazamento « Ymemoy

Bapuant 3amganust 1.

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

2.e* =3

3. (e%+e)

4. m(e®-e?)

[TpaBuiibHBIN OTBET:2

Bapuant 3aganus 2.

XapakTEepUCTUIECKOMY YPABHEHUIO k2 +1= O COOTBETCTBYECT I[I/Id)d)eDeHHI/IaHBHOe YPaBHCHUC!

Ly +y'+1=0

2.y"+y=0
3. yrr_y:O
4. yﬂ+yr:O

IIpaBunbpHBIN OTBET: 2

BapunanTt 3amanus 3.

P a . | 2x +x,=3,
Onpenenurenb CUCTEMEL YPaBHEHUI <
2x, —3x, =1

19

paBCH:




1.-8

2.6

3.12

4.3

[IpaBuibHBIN OTBET: 1.

Bapuant 3ananus 4.
JlaHbl MaTpuUILIbL:

[—1 2) ( 0 1)
A= B=
53) 4 3 4
Cymmoit A+B saBisieTcs maTpuua:
1. (13 2.( -1 2)
5 3 2 3
3. -12 4./ -1 3
2 7 2 7
[TpaBuiibHBIN OTBET: 4.

Bapuanr 3aganus 5.

VYKaKUTEe KOOPIHHATHI 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.

VYrioBoit ko3ppunneHt npsmoit V =3x—5 paBeH:
1.1;
2.2;
3.3;
4.5

Bapuant 3ananus 7.

3 l X+1 _
HayeHue npenaena ![L] %—3 paBHO:

1.6;

2. 4

3.-8;

4.1/2

ITpaBuibHBII OTBET:4

Bapuanr 3aganus 8.
IIponsBogHast y = sin2x paBHa:
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1. sin2x

2. cos2x

3. 2cos2x

4. 0

[IpaBuibHBIN OTBET: 3.

BapuanTt 3aganus 9.

[TepBooOpa3Hast (HPYHKIUK Y=3X paBHA
1.0

2.3

3.1

4. 3x%/2

[IpaBunbHbIM oTBET: 10.

BapuanTt 3amganus 10.

. 1
OnpeaenaeHHbIi HHTErpal fO (x + l)deaBeH:

1.1

2.1/2

3.3/2;

4.-1/2.

[IpaBuibHBIN OTBET: 3

BapuanTt 3amganus 11.

y

, T —
O6mee pemenne nuddepeHmanbLHOro ypapaenus JJ — X HMEET BUL:

1. P =x*+C

2. y=x"+C
3.y =x+C
4, y=x+C

[TpaBuibHBII OTBET: 4

Bapuanr 3ananns 12.

U3 cinoBa «aBTOMaTuKa» BbIOUpaeTcs Hayraja ojHa OykBa. KakoBa BEpOSTHOCTB TOTO, UTO 3TO OyJieT
OyKkBa «a»?

1.2/9

2. 3/10;

3.10/3

4. 2/5.

[TpaBUIBHBII OTBET:2

Bapuanr 3aganus 13.
HenpepeiBHag ciyyaiigas Bennuynia X 3aJaHa INIOTHOCTELIO pacpeacsICHUsI BEPOSITHOCTEN
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(x=4)?
e 18

F(x)=

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

4.6.
[IpaBunbHBII OTBET: 3

Bapuanr 3aganus 14.

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

1.0,822;

2.-0,675;

3.0,576;

4. 0,456.

[TpaBuiibHBIN OTBET: 4.

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

BapuanTt 3amganus 15.
Jlana dyHKIMS Z=YCOSX+2X, BRIOEPUTE BEPHBIE BHIPAKECHUE:

Q——ysin X+ 2
L ox
2 chosx+2

0z :
3 —=-SINX+2

0z
Oz i

5. —=SIN X
OX

ITpaBuibHbIN OTBET: 1,4

Bapuant 3aganus 16.

2
Kakue u3 nepeynciaeHHbIX (O YHKIMHI IBISIOTCS IEPBOOOPA3HBIMH IS (D YHKIIHHN: f (X) = 3X

1. X°+6
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5. X°—4
[IpaBunbHebIi oTBET: 1,3,5

I1l. Tun 3agaHmii: ycTaHOBJIeHHEe NPABWJIbHOW IOCJI€I0BATEbHOCTH B TMPeII0KeHHBIX
BAPUAHTaX OTBETOB

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

METO/1bI MHTEI'PAJIbI
1) 5TOT MHTErpal MOXKHO BBIYMCIHTEL 0 (POpMYJIE€ 3aMEHBI 1) f COSX dx
IIEPEMEHHON X
2) 3TOT MHTETPaJl MOYKHO BBIYMCIIUTH METOJIOM 2) f xe3*dx

HUHTCTPHUPOBAHUSA 110 HACTAM

3)) [xe* dx

[TpaBwibHbIH oTBeT: 1 — 3; 2 — 3.

BapuanT 3aganus 18.
aHbl J1Ba coObITU A, B. YcraHoBuTe coorBeTcTBUE. UTO 0O3HAYAET BHIPAXKECHHUE:!

1 A 1 | Xots 661 01HO COOBITHE TTPOU3OIILIO
2 A+B 2 | Hu ogHO cOOBITHE HE TPOU3OIILIO
3 A-B+A-B 3 | PaBHBIE COOBITHS

TonbKO OHO TPOU3OLLIO

N~
N
oo

N~

5 | Ob6a coObITUSs TPOU3OLLIN

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

V. Tun 3aJjlaHui: 3ajaHue OTKPLITOIro THUIIA (CaMOCTOHTeJIbHI)Iﬁ BBOJ Oﬁy‘{aIOIIIl/IMCﬂ
IMPAaBUJBHOI'0 OTBE€TA B BU/I€ TEPMHUHA, KPATKOI'O Ol'lpe}Ie.]'IeHI/Iﬂ)

Bapuanrt 3ananus 19.
[powussonas dyukims f(X)=2x-3x+1 B Touke xo=1 paBHa:
ITpaBuibHBIN OTBET: |

Bapuanr 3aganus 20.
[Lnomans GUrypsl, OrpaHHYeHHON JuHUAMA: Y=6X, y=0, X=1, X=2 paBHa
ITpaBuibHBII OTBET: 9

Bapuanr 3aganus 21.

Crnyuaitnas BennunHa Y=3X+5, npu sTom aucnepcust X pasHa 2. Toraa qucnepeus cirydaiHoON
BEJIMYMHBI Y paBHa:

[TpaBunbHEIT oTBeT: 18
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Kpumepuu oyenusanus mecmogulx 3a0aHuil.
[IIxana oneHnBaHUs TECTOB B pa3pe3e KOMIETECHIIMN

MaxkcumanbrHOe dakTHUecKoe
[TokazaTenu u KpUTEpUU OIICHKH KOJIMYECTBO OaJNIOB KOJIMYECTBO
OaioB
YpoBeHb YCBOCHHUS TEOPETHUECKOTO MaTeprasa 40
10 IIOKA3aTeNI0 «3HAThY
/-1 YK 1.1. 20
NI-2 YK 1.2 20
VMeHHne BBIIONHATH 3aJaHUS II0 ITOKA3aTEII0 60
«YMeTh»
NIa-1 YK 1.1. 30
NJ-2 VK 1.2 30
Bcero 100

=

o s

© o~

12.

13.

14.

15.

17.

5 .Hpomeofcymouuaﬂ ammecmauun

Bonpocwt k sxzameny no oucyunaune «Bovicuaa mamemamuxay - 1 cemecmp.
Brruucnenue onpenenureneit 2 1 3- oro nopsaka (MpaBuUio TPEYroabHUKOB).
[TonsiTue MuHOpa M anreOpayuecKoro JOMOJIHEHUS K DJIEMEHTY ONpPEICIMUTENS, BBIUYUCICHUE
OTIpECIIUTENSI METOIOM Pa3NIOKEHHUS M0 CTPOKE UITH CTOJOIY.
Marpuiisl (eqMHUYHAS, TPAHCIIOHUPOBAaHHAs, HyJeBas). JleicTBUA HaJ MaTpullaMu (CIIOKEHUE,
BBIUMTAaHUE, YMHOKEHUE Ha YUCIIO, IPOU3BEICHHE).
Ornpenenenne 00paTHol MaTpuIlsl. Teopema 00 oOpaTHOM MaTpulie.
Pemennie cucteM IMHEHHBIX YpaBHEHHH (COBMECTHBIE, HECOBMECTHBIC, OIPE/IEICHHBIE).
Pemenue cucrem: popmynamu Kpamepa; marpuansiM Metoiom; Meto ["aycca.
Kak onpenensitorcst 1eKapTOBbl KOOPAMHATHI TOUYKU Ha IJIOCKOCTU? Kak BBIUMCIUTE PacCTOSHHE
MEXJy JIBYMs TOYKaMHM Ha Iiockoctu? Hanumumrte ¢opMyibl neiaeHHs OTpe3ka B JaHHOM
OTHOLICHHUH.
Kak onpenensitoTcst noasipHble KOOPIWHATHI TOUKH Ha TIOCKOCTH?
Hanummre ¢hopMyIbl cBsI3U MOMSPHBIX U JEKAPTOBBIX KOOPJMHAT TOUKH HA TUIOCKOCTH.
JlaiiTe onpeenenye ypaBHEHHUs JIMHAN Ha IJIOCKOCTH.

. Hanummure ypaBHeHHE NPsIMOIL: a) ¢ YTII0BBIM K03 duuimeHnTom; 6) od1iee; r) B OTpe3Kax Ha OCSX.
11.

Hanummre ¢popMyiny uist BBIYMCICHUS YIla MEXKIY ABYMs NpsiMbIMU. Kak BBITTISIUT ycllOBUE
NapajyIeIbHOCTH U NMEPIEHIUKYISIPHOCTU JBYX MPSMBIX?

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

ChopmynupyiiTe ompeneneHuss OKPYXKHOCTH, OJJIIUICA, TUnepOossl, mapadonbl. KakoBsl
KAaHOHMYECKHE YPaBHEHUS dTUX JIMHHUI?

KaxoBo ypaBHeHune mapa0oiibl, y KOTOpOIl BETBH HalpaBJIEHBI: a) BJIEBO; 0) BBEPX; B) BHU3; I)
BIIpaBo?

Omnpenenenue BekTopa. JnmHa BekTopa. PaBHble M HPOTHBOINONOXKHBIE BEKTOpHI. [loHsTne
KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

JluHeliHble omepaluy HaJ BEKTOpaMH, 33JaHHBIMU T€OMETPUYECKHU (CIOKEHHE, Pa3HOCTh,

YMHOKCHHEC HA LII/ICJ'IO).

18.

Paznoxxenne BexkTopa mo opraM KoopAuHaTHBIX ocedl. KoopamHatel BekTopa. Hampasnstomue

KOCHHYCBhI. OCHOBHOE CBOICTBO.
19. Paguyc Bextop. [Inuna BekTopa. KoopanHaTel BEKTOpa, 3a1aHHOTO CBOMM HAa4aJOM U KOHIIOM.
[ToHsiTHE KOJUIMHEAPHOCTH BEKTOPOB. Y CIIOBUE KOJUTMHEAPHOCTH.
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20. OnpeneneHne CKaJIspHOrO NPOU3BENEHHUSA. UeMy paBHO CKaJIpHOE NPOU3BEAECHHUE BEKTOPOB,
€CIi OHHU TepHeHAUuKYJspHbl.Kak BbIpakaeTcss cKaJlpHOE MPOM3BEICHHE BEKTOPOB uepe3
KoopauHaThl? Yemy paBeH CKaJIIpHBINA KBajpaT BEKTOpa?

21. ®opmyna KOCHHYCa yria Mexay BekTopamu. Kak HaWTH MpOEKIMIO OJHOTO BEKTOpa Ha
HAIpPaBICHHE APYroro? Uemy paBHa paboTa CWJBI MPU NPSIMOIMHEHHOM JBHKCHUU €€ TOYKH
PUIIOKEHUS?

22. YpaBHeHuE JIMHUHN B pocTpaHCTBE. BriBO ypaBHEHUs cephl.

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

24. Chopmynupyiite ompenenenue QpyHkuuu? Uro Takoe oOmacte ompeneneHus (QyHKIUNA?
Kakwue cymecTBytoT ciocoObl 3a1anuii GyHKITUN?

25.Uto Takoe OeCKOHEYHO Majias U OecKOoHeuHO Oosblas BenuynHbl? Kakas cylecTByeT CBA3b
mexay Humu? ChopmynupyiiTe onpeneneHue npeaena QyHKIuu.

26. Onpenenenue npenena GpyHkuu. CHopMmynupyiTe OCHOBHBIE TEOPEMBI O TIpeienax (yHKINH.
27.Bunpl HeompeneNeHHOCTEH W TMpaBWia HUX pacKpbITHs. [lepBbIii 3ameuaTeabHBIN Tpeaed.
Bropoii 3aMeuaTenbHbli Ipee.

28. Ilpupamenus aprymenta u pynkuuu. Jlaiite onpeaeneHuss HEMPepbIBHOCTH (PYHKIUU.
29.YcnoBus HempepbiBHOCTH (pyHKIMM B Touke. UTo Takoe Touka paspeiBa? Kiaccuduxarms
TOoueK pa3pbiBa. OCHOBHBIE CBOMCTBA HEMPEPHIBHBIX (PYHKIIHIA.

30. Chopmynupyiite onpeaeneHue mpon3BoaHoi. O0mIee MpaBwiIo HaXO0XJACHUS (YEThIpE IIara).
KakoB reomerpuueckuii, pU3NYECKUN, SKOHOMHUECKUN, OMOJOTUYECKHI CMBICI HPOU3BOJHOMN?
[Tpumepsr.

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

32. Yto HazbIBaeTcs 3kcTpeMyMoM GyHKIuu? Kak HalTH MakCUMyM U MUHUMYM (yHKITUU?

33. Kak HaiiTh HamOonblllee WM HAWMCHbBICE 3HAYCHHUS (QYHKIMH Ha OTpe3ke? Bcernma nm oHuM
CYyILIECTBYIOT?

34. Kak HaxoJsT HHTEPBAJIbI BBITYKJIOCTH U BOTHYTOCTH M TOYKHU Nepernda rpaduka GyHKuun?

35. Uro Ha3bIBaeTcss acCUMIITOTON KpuBoi? Kak HaxoJsaTcs BepTUKaIbHbIE M HAKJIOHHBIE ACUMITOTHI
rpaduka GyHkuun?

36. Chopmynupyiite onpezesienne neppoodpasnoit. OCHOBHOE CBOMCTBO.

37.. Uro Ha3pIBaeTcs HeompeleNneHHbIM uHTerpagoM? KakoB €ro reoMeTpuyeckuid CMbICi?
OcCHOBHBIE CBOMCTBA HEOTPEIEIIEHHOTO HHTErpaa.

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

39. ChopmynupyiiTe oIpeneNeHue ONPENEICHHOr0 MHTErpana M yKaKUTEe €ro reoMeTpHuecKuit
CMBICJI, MEXaHUYECKHM, OnoIorndeckuii cMbIci. [lepeuncianTe OCHOBHBIE CBOMCTBA OIPEACIIEHHOTO
UHTETpaa.

40. Hanummure popmyny Hetorona-Jleitonuna. MeToab! BBIYUCICHHUS ONIPEIEIEHHOT0 HHTErpaa.
41. Kakum 00pa3oM BBIUUCISETCS IUIOMAAb (UIYphl C TOMOIIbIO OMNPEAETICHHOr0 HHTErpaia,
00BeMbl Ten BpameHus? [IpuMeHeHne onpeneneHHoro nHTerpaina B (hu3nke.

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

43. Jlaiire ompeneneHue (GyHKIMM JBYX IepeMeHHBIX, €€ obmactu ompeneneHus. ['padpux
(GyHKIINY IBYX TIEpEMEHHBIX.

44. OrmpeneneHue YacTHOM MPOU3BOJHON MEPBOro Mopsaka (QYHKIHMU JBYX MEPEMEHHBIX I10
TF000MY W3 HE3aBHCHUMBIX TepeMeHHBIX. ChopMynHupyiTe NpaBWiia HAXOXKIEHHS YaCTHBIX
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MPOM3BOIHBIX NTEPBOTO MOPSIIIKA.
45. Ompenenenrie mosHOTO auddepeHmanta W TMOJTHOTO NpHpameHus (YHKIHH ABYX
NIEPEMEHHBIX ?
46. JlaiiTe onpeaeneHNe YaCTHBIX MPOU3BOAHBIX BTOPOTO MOpsiaka U cHopMynupyiTe mpaBuiia
UX HAXOXKJCHUS U TEOPEMY O PABEHCTBE CMEIIAHHBIX MPOU3BOHBIX.
47. JlaliTe ompeneieHHEe TOYEK MAKCUMyMa U MHUHUMyMa Ui (DYHKUMU JBYX HEPEMEHHBIX.
Chopmynupyiite HeOOX0IUMOE U IOCTATOYHOE YCIOBHS CYIIECTBOBAHUS TOUEK IKCTPEMyMa JIJIst
(GYHKIMY IBYX [TE€PEMEHHbIX.
48. Cdopmynupyiite mpaBUiIo HAXOXKIECHUS TOUEK SKCTpeMyMa sl PYHKIMH IBYX [IepEMEHHBIX.
49. Kakoe ypaBHenue HasbiBaercsi auddepenunansupiv? [lopsanok nuddepeHnaTb-HOro
ypaBHeHHUs. UTo Ha3bIBaeTCs peuieHneM auddepeHnaibHoro ypaBHeH s ?
50. Kakoe pemenue auddepeHInaIbHOr0 YypaBHEHHS Ha3bBaeTcss oO0mmM? YacTHBIM?
Chopmynupyiite 3anauy Ko mas nuddepeHnpanibHOro ypaBHEeHUS IEPBOro nopsiaka’?
51. Haiite ompenenenue nupGHepeHnrualbHOr0 YpaBHEHHS ¢ pa3AessSIoIIUMUCS TePEeMEHHBIMU.
W3noxxuTe METO ] HAXOKICHHS €ro 00IEero peueHus.
52. Yro naszwiBaeTcs auddepeHnnanbHbIM ypaBHEHHEM BTOpOTo nopsiaka? Uto Ha3bIBaeTcs ero
OOIIMM 1 YaCTHBIM pelIeHUueM?
53. Buasl ypaBHEHUH, TOMYCKAIOMINE TTOHMKEHUS MOPsIKA. METOIbI UX PEIICHHS.
54. JlaliTe ompeneraeHue JIHUHEHHOTO IuddepeHnaNIbHOT0 YpaBHEHHsI MEPBOrO MOPSIKA.
N310KHUTE METOI HAXOXKICHHUS €r0 OOIIETO PeIICHHS.
55. KakoBa cTpykTypa OOIIero peuieHus JIHUHEWHOro OAHOPOoAHOro auddepeHnaIbHOro
ypaBHEHHSI BTOPOTO MOPSIAKA.
56. Kakum 00pa3zom cocTaBisieTcsl XapaKTepUCTHUECKOE YpaBHEHHE JHMHEHMHOTO OJHOPOJHOTO
QG epeHIaIbLHOr0 YpaBHEHHs BTOPOTO TIOPSIIKA C TOCTOSTHHBIMU KO3 (DUITMEHTaMH 1 KaK OHO
cocrapnsiercsi? CTpykTypa OOIIEro pemeHUs 3TOr0 ypaBHEHHsS B 3aBUCUMOCTU OT KOpHEU
XapaKTEePUCTHUECKOTO yPaBHEHUSI.
57. KakoBa cTpykTypa 0OIIEro pemieHus JIMHEWHOTO HEeOJHOpOoAHOro auddepeHnaIbHOrO
yYpaBHEHHSI BTOPOTO MOPSAKA.

Kpumepuu oyenueanua omeema na skzamene.
1. 3nanue Tteopermyeckoro marepuana OTBETbl Ha BONPOCHI MO COAEPKAHUIO TEOPETUUECKUX
BOINPOCOB Omiiera:
— “OTNIMYHO”: 4YeTKOe, IOCIeNIOBaTeIbHOE H3JIOKEHHE MaTepuiia, I0Ka3aTelbCTBO OCHOBHBIX
YTBEPXKACHUM, MOATBEPKIACHUE OINpeAeNeHUIl MpuMepaMHu, T'paMOTHas MaTeMaThyecKas pedb,
YMEHHE YCTAaHABJIMBATH MEXIIPEJIMETHBIE CBS3M C KypCOM MaT€MaTHKH HavaJbHOW IIKOJBI H
METOJUKOM MpernoiaBaHusl MaTeMAaTUKH;
— “XopoIlo”: YeTKoe, IOCIEeN0BaTeNbHOE H3JI0KEHUE MaTepuia, J0Ka3aTelbCTBO OCHOBHBIX
VTBEPKACHUM C HE3HAYUTEIbHBIMH HEIO0YeTaMH, MOATBEPKACHHUE ONPEICICHUN MpHUMepamu,
BIIQJICHUE MAaTEMATUYECKON TEPMUHOJIOTHEN;
— “yIOBJIETBOPUTEIBHO: HEOCTATOYHO IOCJIEOBATEILHOE M3JI0KEHWE MaTepuiia, 3aTpyJHEHUs
IIPY TOKA3aTeIbCTBE OCHOBHBIX YTBEPKICHUH 1 I0100pE PUMEPOB K OTIPEICTICHUSM, HEIOCTATOYHO
rpaMOTHasi MaTeMaTu4ecKas peyb;
— “HEyIOBJIIETBOPUTEIHHO: HECIMOCOOHOCTh TEPEeNaTh OCHOBHOE COJIEPKAHHE TEOPETHYECKOTO
MaTepuaia, CMEIIeHHe MaTeMaTHUECKUX TIOHATUH, 3aTPyAHCHNE B IPUBEICHUHU TIPUMEPOB.
2. BbIoTHEHHE MPAKTHIECKOTO 3aIaHus OHMIIeTa:
— “OTNIMYHO”; PallMOHAJILHOE BBIMOJHEHUE MPEJI0KEHHOTO 3aJJaHuUsl, BIAJEHUE BEIYUCIUTETbHBIMU
mpreMaMy U HaBBIKaMH, 00OCHOBAHHBIN BBIOOp OTBETA;
— “xopomo”: 6e30muO09YHOe, HO HEIOCTATOYHO PAIMOHAIBLHOE BBITIOJHEHUE MPEII0KEHHOTO
3a/laHus, BIIaJICHUE BBIYUCIUTEIHLHBIMU MIPUEMaMH M HaBBIKaMH, BRIOOp OTBETa O€3 OCHOBAHMUS;
— “YIOBJIIETBOPUTEIBHO . HEJOCTATOYHO MOJHOE BBIITOJIHEHUE MTPEAJIOKEHHOTO 3a/JaHNUs, CBSI3aHHOE
C BBIYHCIUTENHHBIMH OIMUOKaMH, BbIOOp OTBeTa 0e3 00OCHOBaHWsI, WCIPABICHHE OIIMOOK IO
HaBO/ISIIIAM BOITPOCAM ITPETIOIaBaTElIs;
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— “HEyJOBJIETBOPUTENBHO’: 33/JlaHUE HE BBHIIOJIHEHO B TIOJHOM OOBEMe, JOIMYIIEHBI
BBIUMCIIUTENbHBIE OIIMOKY, 3aTPYIHEHUS B TEOPETUUECKOM 00OCHOBAaHUU MPEAJIOKEHHOTO 3aJaHHUs.
Pa3BepHyThIli OTBEeT OOydYaromierocss JOJDKEH MpPEJICTaBIsATh COOOH CBSI3HOE, JIOTUYECKU
MoclieIoBaTeIbHOE COOOIICHHE Ha 33JaHHYI0 TeMy, IIOKa3blBaThb €ro yMEHHE MPUMEHSTh
olpezeNieHus, IpaBuja B KOHKPETHBIX CIIydasix.

Kputepuu onienuBanus:

1) nOHOTY U PaBUIIBLHOCTH OTBETA;

2) cTernieHb OCO3HAHHOCTH, IOHUMAaHUS U3yYEHHOTO;

3) s3bIKOBOE O(hOPMIICHHE OTBETA.

Kpurepuu oneHku:

v/ 100 -85 GaioB - €CIIM OTBET MOKAa3bIBAET MNPOYHBIE 3HAHHWS OCHOBHBIX MPOIIECCOB
U3y4aeMol MpeIMETHO 001acTH, OTIAMYACTCS TIIyOUHOM M MOJHOTOW PAaCKPBITHS TEMbI; BlaJIcHUE
TEPMHUHOJIOTMYECKUM amlnapaToM; YMEHHE OOBSCHATH CYIIHOCTH, SBJICHUH, MPOLECCOB, COOBITUH,
JenaTh BBIBOABI U O0OOIIEHMS, JaBaTh apryMEHTHUPOBAHHbBIE OTBETHI, IMPHUBOAHUTH IMPHUMEPHI;
CBOOOHOE BJIaJICHUE MOHOJIOTUYECKOM PEeUbl0, JOTHUYHOCTD U TIOCIIEI0BATEIIbHOCTh OTBETA; YMEHUE
NPUBOJUTH IPUMEPBI COBPEMEHHBIX MPo0IeM U3ydaeMoii 006IacTu.

v 85-76 - OawioB - OTBET, OOHAPYKUBAIOLIMI IPOYHBIE 3HAHUS OCHOBHBIX IPOLIECCOB
M3y4aeMoil peMETHON 00JaCTH, OTIUYAETCS TIIyOMHON M MOJHOTOW PacKpBITHUS TEMbI; BiIaJIeHUE
TEPMHHOJIOTHYECKUM annapaToM; YMEHHE OOBSCHATH CYIIHOCTH, SBICHUH, MPOILECCOB, COOBITUM,
JienaTh BBIBOABI M OO0OOIIEHMS, /JaBaTh apryMEHTHPOBAHHBIE OTBETHI, IMPHBOJUTH IPUMEPHI;
CBOOOJHOE BJIaJICHUE MOHOJIOTUYECKOM PEUBI0, JIOTUYHOCTH U MOCIIEI0BATEIbHOCTh 0TBeTa. OIHAKO
JIOITYCKAeTCsl OJ{HA - JIBE€ HETOYHOCTHU B OTBETE.

v 75-61 - Gamm — OIIEHMBAETCA OTBET, CBHIETECILCTBYIOIIMM B OCHOBHOM O 3HAHHH
MPOIIECCOB HW3Y4aeMOH MPEeIMETHOW O0OJacTH, OTIMYAIOIIUNCS HEJOCTaTOYHOW TIIyOMHOW U
MOJIHOTOM PACKPBITUSL TEMbI, 3HAHHEM OCHOBHBIX BOIPOCOB TEOpHUH; ciIabo chHOpMUPOBAHHBIMU
HaBbIKAMU aHaJIM3a SBJICHUI, MPOIECCOB, HEAOCTATOYHBIM YMEHHUEM JaBaTh apryMEHTHPOBAHHbIE
OTBETHI U MPUBOAUTH MPUMEPHI; HEJOCTATOUYHO CBOOOJHBIM BIIAJICHUEM MOHOJIOTMYECKON PEeyblo,
JIOTUYHOCTBIO U TOCJEI0BATEIbHOCTHIO OTBeTa. JlomyckaeTcss HECKOJIBKO OLIMOOK B COJEpKaHUU
0TBETa; HEYMEHUE MPUBECTU MPUMEDP Pa3BUTHUS CUTYAIMM, IPOBECTU CBS3b C JIPYTUMH acleKTaMH
u3y4aeMoil obsacTu.

v' 60-50 6amtoB — 0TBET, OOHAPYKUBAIOIIMI HE3HAHKE MPOILIECCOB H3y4aeMO TPEIMETHOM
00J1aCTH, OTIIMYAIOLIUICS HETNTYOOKUM pacKphITHEM TEMbI; HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPUH,
HeC(OPMHUPOBAaHHBIMU  HaBbIKAMU  aHalM3a  SBJCHUH, IPOLIECCOB; HEYMEHUEM  JlaBaTh
apryMEHTHPOBAHHbIE OTBETHI, CJIA0BIM BIJIAJICHUEM MOHOJIOTHYECKONH pEublo, OTCYTCTBUEM
JIOTMYHOCTH U TOCJE0BATENbHOCTU. JlONMYCKalOTCsl Cepbe3Hble OMIMOKHM B COAEP)KaHUU OTBETA;
HE3HaHUE COBPEMEHHOW MPOOIEMaTHKH N3y4aeMOi 00IacTH.

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

1. Beinaromuecs matematuku apesHoctd (ITugarop, ['epon Anexcanapuiickuii, EBkinua u T.1.).
4. Pycckue maremaTuku (I1.J1.HeObImes u ap.)
5. Coerckue marematuku (I1.C.Ypsicon, I1.C.Anexcanmpos u np.)
8. 13 ucTopuy BO3HUKHOBEHHUS MTOHATHS HATypaJIbHOIO YKUCIIA U HYJIA.
9. 3 uctopuu pa3BUTHs CUCTEMBI €AMHUI] BETMYUH. MeXTyHapoIHasl CUCTEMA ETUHUILL.
10. O 3anucu uucen B peBHei Pycu.
11. Bxiag JI.®. Marauukoro B pacnpoCTpaHeHHUE AECATUYHON cucTeMBI B Poccun.
12. Heno3uuMoHHbIE CUCTEMBI CUMCIICHHUS.
13. MaremaTnueckasi CAMBOJIMKA: €€ TOSIBIICHUE U Pa3BUTHE.
14. ®ynkuny B IpUpoOIEe U TEXHUKE.
17. 3HamMeHuTBIE UpPALIMOHANBbHBIE YHCa (YUCIIO T, YUCIIO €, «30JI0TOE CEUECHUEY).
18. MaTemaTnyeckue rnapagokchl.
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19.Teopus uucen B uppoBaIILHOM JIEJIE.
20. IIpumeHeHHe METOAOB AHATUTHYECKOW T€OMETPUH
21. Uctopus co3nanus nudpdepeHanbHOro HCUUCICHHS.
22. IlpumeHeHMne NPOM3BOIHON B IMPUKJIIAIHBIX 3a/1a4ax.
23. [Ipumeps! uaTepripeTanuy 1udGepeHInaIbHbIX YPaBHEHUI B MEXaHUKE.
24. PaznuuHble NPUMEHEHUS ONPEIEICHHOIO MHTErpajga B MPHUKIIAJHBIX
3a/a4ax.
25. CucTeMmbl 4ncen.
26. IlpumeneHue Teopun 3KCTpeMyMa (PYHKIUH JIBYX [EPEMEHHBIX.
27. Tlonstue psaaa. Psg ®ubonauuun. 3070T0C CEUCHHE.
28. UYro Takoe BapHallMOHHOE UCUUCIICHUE.
29. IlpousBogsmiue GyHKIUH.
30. IIpocreiime MaTeMaTHYECKHE MOJICIH HA OCHOBE I (depeHIINaIbHBIX YPABHEHUH U X POJIb B
HOCTH)KEHUH MUpA.
31. IlpuMmeHeHHe TEOpUU BEPOSATHOCTEH M MAaTEMaTHYECKOW CTATHCTUKHU B MOJCIUPOBAHHHA C/X
IPOLIECCOB.
Kpumepuu ouenku peghepama

v' 100-86 GaioB BBHICTABISETCS OOYYAIOIMIEMYCS, €CIIM OH BBIPa3WJI CBOE MHEHHE I10
chopMyITHpPOBaHHOW MpoOIEMe, apryMEHTHPOBAlT €ro, TOYHO ONpPEACIUB €€ COJEpKaHWe U
cocrapisitonye. [IpuBeieHbl TaHHbIE OTEUECTBEHHON U 3apy0eXHOM JINTepaTypbl, CTATUCTUYECKUE
cBesieHus, MH(pOpMAIsi HOPMAaTHBHO-TIPABOBOTO Xxapakrepa. OOyuarommiics 3HAeT W BIAJeeT
HaBBIKOM CaMOCTOSITEJIbHOM MCCIIEOBATENbCKOM paboThl MO TeMe HCCIEeIOBaHMS; METOAAMU U
npreMaMH aHaJlM3a TEOPETUYECKUX W/WIM MPAKTUYECKHX AacleKTOB H3y4aeMoil o00iacTu.
dakTHYECKUX ONIMOOK, CBSI3aHHBIX C TIOHUMaHUEeM Npo0ieMbl, HEeT; rpadguuecku padbora oopmieHa
NPaBUIBHO.

v’ 85-76 - GamioB - paboTa XapaKTEPU3YeTCs CMBICIOBOM II€JIBHOCTHIO, CBS3HOCTBIO W
MIOCJIEI0BATEIbHOCTBIO U3JI0KEHUS; TOMYIIeHO He Oosee | omuOku npyu 0ObSICHEHUH CMBbICIA WU
coJiepKaHus npodaemsl. [ apryMeHTaluu NpUBOAATCS JaHHbIE OTEUECTBEHHBIX M 3apyO0eKHBIX
aBTOPOB. [IpoIEeMOHCTPUPOBAHBI HCCIIEOBATENILCKUE YMEHHSI W HAaBBIKM. DaKTHUECKUX OMIMOOK,
CBSI3aHHBIX C TOHUMaHKUEM NpoOIeMsbl, HeT. JlomyIeHbl 0/1Ha-/1Be OLIMOKH B 0pOpPMIIEHUN PaOOTHI.

v 75-61 Gau1 — 00y4aroIuiics IPOBOJUT JOCTATOUHO CAMOCTOATENLHBIM aHATN3 OCHOBHBIX
ATANOB U CMBICIIOBBIX COCTABJISIOIIMX MPOOJIEMBbI; TOHUMAET 0a30Bbleé OCHOBBI M TEOPETUYECKOE
00ocHOBaHME BBIOpaHHOW TeMbl. [IpHBIIeYeHBI OCHOBHBIC MCTOYHHMKH IO PACCMATPHUBAEMOM TeMe.
JonymieHo He 601ee 2 oIMO0K B CMbICIIE MITH COJIEpKaHUH MTPOOIeMbl, 0hOPMIIEHUU pabOTHI.

v' 60-50 GamnoB - ecau paboTa MpeACTaBIsSeT CO0OM IepPecKa3aHHbIi WM MOJHOCTHIO
HepenrCaHHbIA HCXOAHBIA TEKCT 0e3 KakuXx - TnO0 KOMMEHTapueB, aHanu3a. He packpbiTa cTpykTypa
U TEOPETHUYECKasl COCTaBJISIOMmasl TeMbl. JlomymieHo Tpu win 0ojiee TpeX OMMOOK B CMBICIIOBOM
COJIepKaHUU pacKpbIBaeMoi Mpo01eMbl, B 0OpMIEHUN pabOTHI.

Pedepar oOyuaromuiicst UMEET MPaBo MPEACTABUTH B BUJIE TTPE3CHTALIUN
Kpumepuu oyenku npezenmayuu 0oknaoa:

S 50-60 6amtoB 61-75 6ammoB 76-85 6amtoB 86-100 6ayoB
F:)r (neynoBneTBo | (yIOBJIETBOpPHU- (xoporo) (oTnHu4uHO)
o PHUTENBHO) TEJIbHO)
Kpurepu CopnepxaHue KpUTEPUEB
"
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[Ipo6nema ne | [IpoGiema [Tpobnema packpsita. | [IpoGiiema packpbiTa
o packpbITa. packpbiTa He [IpoBenen  aHanu3 | MOJTHOCTHIO.
= 2 OTCYTCTBYIOT | MOJHOCTBIO. poOIeMbI 6e3 | [IpoBenen ananus
a E BBIBO/IBI BriBosb! He MIPUBJICYCHUS po0JieMBl ¢
§ S ClIeJaHbl U/WH JIOTIOJTHUTETIHHON NpUBJICUYCHHEM
A E BBIBOJIBI HE nutepatypsl. He Bce | 1OMOTHUTENBHOM
000CHOBaHBI BBIBOJIBI c/IeNaHbl | muTepaTypbl. BeBOIbI
1/ 000CHOBAaHbI 000CHOBAHBI
IIpencrasns- | IlpencraBnsemas | Ilpeacrasisgemas [IpencraBnsemas
o emMas nHpopMmanus He | mHbOpMAITUI HE uHpopmanus
% uHpoOpMaLUs | CUCTEMAaTH3UPO- | CUCTEMaTHU3MpOBaHa | CHCTEMaTH3HPOBAHA,
2 JIOTUYECKH He| BaHa W/WIIK He U TIOCTIeIOBATENIbHA. | MIOCJIEI0BATEIbHA U
g cBsizaHa. He| mocnenoBarenpHa. | Mcrons3oBaHO OoJiee | JIOTUYECKH CBS3aHA.
X MCIIOJIb30BaHbI | UCIIOJIB30BaHO 1-2 | 2 Hcnonws3zoBano Ooiee
= npodeccronan| npopeccuoHaIbHbI| MPO(HECCHOHANBHBIX | 5 TPOo(eCcCHOHATBHBIX
bHBIC X TepMHUHA TEPMHHOB TEPMHUHOB
TEPMUHBI
He ncnonb3o- | Mcnons3oBaHbl Hcnonb3oBansl [upoxo
BaHBI TEXHOJIOTHH TEXHOJIOTUT UCTIOJIb30BaHBI
E texHojoruu | PowerPoint PowerPoint. He TEXHOJIOTHH
e PowerPoint. | gactuuno. 3-4 oostee 2 onubOK B (PowerPoint u mp.).
3 bonpuie 4 OLIMOKU B IIpeICTaBIIsIEMON OtcyTCcTBYIOT
=9 ommooK B npejacraBisieMol | nHpopMaluuu OlIMOKY B
o npencTaBis- | “HGpOpMaIUH IpeICTaBIIeMOI
emMoi UHpOpMaLUn
nHpopmanuu
g Her otBetoB | TonbKO OTBETHI OtBeThI Ha BOIIPOCHl | OTBETHI Ha BOPOCHI
7 2 Ha BOMPOCHI | HA DJIIEMEHTApHbIE | MMOJHbBIE H/UIN MOJIHBIE, C
§ =5 BOTIPOCHI YaCTHUYHO TMTOJTHBIE NPUBUJICHAEM
S g IPUMEPOB U/UITH
NOSICHEHHUH
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