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1. IlepevyeHb KOMIeTEHIMI ¢ YKa3aHHEM 3TaNoB UX ()OPMHUPOBAHHUS B NPoLiecCce OCBOCHHS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

ITacnopTt ¢oHA2 OLEHOYHBIX CPEACTB MO AUCHHUILINHE (MOAYJIIO)
a. MO/1eJIM KOHTPOJIMPYEMbIX KOMIICTeH U

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

Tun DopMyTHPOBKA Homep DopMyTHPOBKA HHAUKATOpPA
KOMIIe KOMIIETCHIIUH HHIMKATOpa AOCTHKEHHS L eJTH
TeHUHH AOCTUKEHH S
eJIn
Oo6menpodeccrnoHaIbHAsT KOMITIETSHITUS
CriocobeH periars TUIIOBbIE Hcnonb3yeT 3HaHUS OCHOBHBIX
3aa4u IpoQecCuoHaTbHON 3aKOHOB MaTEMAaTUUYECKUX U
JESATEIIBHOCTH Ha OCHOBE €CTECTBEHHBIX HayK ISl PELICHUS
3HAHUN OCHOBHBIX 3aKOHOB 3a7a4 B poeccHoHaIbHOM
MaTEMaTHYECKUX U V-1 OTK-1.1 JeSATEIBHOCTH
OIIK-1 | ecTecTBEHHBIX HAaYK C
IIPUMEHEHUEM
MH(}OPMaLMOHHO-
KOMMYHHKAI[UOHHBIX
TEXHOJIOTHIA;

b. TpedoBaHue K pe3yIbTaTaM OCBOEHHS THCIUILIHHBI

B pe3yabrare ocBoeHUs AN CUMIIMHBI (MOAYJ/Is1) 00y4aroIMiicsl 10JI5KeH::

3HATh:

- OCHOBHBIC 3aKOHBI MAaTCMAaTHUYCCKHUX MW CCTCCTBCHHBIX HAYK A pPCIICHHUA 3a1a4 B
npodeccuonansHoi aesitensHoctu (M - 1 OIIK 1.1).

yMeTh:
- UCTIOJb30BATh 3HAHUS OCHOBHBIX MAaT€MaTUYECKHX 3aKOHOB M €CTECTBEHHBIX HAyK /I PEIICHUS
3aj1a4 B npodeccuonanbHon nesrenpHoct (M1 - 1 OIIK 1.1).

2. Onucanue mokaszateseil U KpPUTepHeB OLEHUBAHMS KOMIIETEHIMH Ha Pa3JMYHbIX
JTanax ux (popMUpPOBaHUs, ONUCAHHE IIKAJ OLICHUBAHUS
Tabauna 1 — OneHka KOHTPOJIUPYEMOM KOMIIETEHIIMHU AUCHUIUIMHBI (MOAYJIS)

Ne Kon KonTponupyemble pe3ynbTaTbl 00y4eHHs HanmenoBanue
i KOHTPOJIMPYEMOM OLICHOYHOI'O
KOMIIETEHIIUH CpeacTBa
(uHOUKaTOpa
JOCTUKEHUS
KOMIIETEHITNH)

1 3nams: OCHOBHBIE 3aKOHBI MaTeMaTHueckux U | Tect
€CTECTBEHHBIX HAyK JUIs pELICHMs 3a/1a4 B Pedepar
poeCCHOHATBHON JEATENHHOCTH CobecenoBanmne

UJI-1 OTIK-1.1 | ¥Ymemb: HCTIOIB30BATE 3HAHHS OCHOBHBIX KoHnTponbsHas
MaTeMaTUYECKUX 3aKOHOB U €CTECTBEHHBIX paborta
HayK JUIs pelleHus 3a1a4 B npodeccruonansHoil | [Tucemennoe
JeSITEIIbBHOCTH 3a/laHue




Tabmuua 2 — [IpuMepHbIii IepeyeHb OLIEHOUHBIX CPEICTB

Ne
/a

Haumenosanue
OLICHOYHOI'O
Cpe/cTBa

Kpatkas xapakrepucTtuka
OLIEHOYHOI'O CPe/ICTBA

[IpencraBnenue
OIICHOYHOTI'O CPEJICTBA B
donze

Tect

Cucrema cTaHIapTU3UPOBAHHBIX
3a7aHuil, TTO3BOJISIOIIAS
aBTOMATH3UPOBATh MPOLETYPY
M3MEpPEHHS YPOBHSI 3HAaHUH U
yMeHuH, 00yuaronierocs

doHa TECTOBBIX 3alaHUI

CobecenoBanue

CpenctBo KOHTPOJIA,
OpraHM30BaHHOE KaK CIelUaIbHas
Oecena mpernoiaBaTess ¢
00yJaronmMucs Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOn
JUCLUIUITMHOM, U PAaCCYUTAHHOE HA
BBISICHEHHE 00beMa 3HaHUU
00y4Jaromierocs mno onpeeIeHHOMY
pazneny, TeMe, npobiemMe u T.11.

Bonpocs o remam /
pazzenaM AUCLUILINHBL,
MIPEACTABIICHHBIC B
MPUBSI3KE K
KOMIIETEHLIMSM,
npeaycMoTpeHHbiM P11/

Pedepar

[IpoaykT camocTOsSTENHLHOM pabOTHI
oOyuaroierocsi, mpeAcTaBISIOMNN
co00# KpaTKoe MU3JI0KEHUE B
MUCbMEHHOM BUJE MOJYyYEHHBIX
Pe3yIbTAaTOB TEOPETUUECKOTO
aHaJM3a ONPEACICHHON HayYHOU
(yueOHO-HcCIe[0BaTeIbCKOM ) TEMBI,
/i€ aBTOP PACKPBIBAET CYTh
uccaeayeMon mpoOaeMbl, MPUBOIUT
pa3InyHbIe TOYKU 3PEHHUS, a TAKKE
coOCTBEHHBIE B3IJISI/IBI HA HEE

Tewmsl pedepaTon

3agaua
(mpakTHyeckoe
3a/1aHUE)

CpencTBo OLIEHKH YMEHMS
MIPUMEHSITH ITOJTy9CHHBIC
TEOPETUYECKHE 3HAHUS B
MIPAKTUIECKON CUTYaIuu. 3a1ada
(3amanue)aomKHa OBITH HapaBlIeHa
Ha OLIEHUBAaHHUE TE€X KOMIIETEHI[UH,
KOTOpBIE MOAJIEKAT OCBOCHHUIO B
JaHHOM JUCIHIIINHE, TOJDKHA
COJIEPKaTh Y€TKYIO0 HHCTPYKIIHIO 110
BBITIOJTHEHUIO WJTH QJITOPUTM
JeicTBUI

KomrutekT 3agau u
3aIaHUA

KoHnTtponbHas
pabora

CpencTBo npoBEpKH YMEHHM
IIPUMEHSITH NTOJIYYE€HHbIE 3HAHUS JUIS
peleHys 3a/1a4 ONPeIeIEHHOTO
TUIIA 110 TEME UJIU pa3Jieny

KoMIuIeKT KOHTpOIBHBIX
3a/laHUM 110 BapUaHTaM




Tabmuua 3 — Kputepun u mkassl 715 OLEHKH YPOBHs ¢(hOPMUPOBAHHOCTH KOMIETEHIIH B XOJI€
OCBOCHMS AUCLUILUIMHBI

[Tokasarenu Kputepun orienku yposHs chopmuposannoctr komnererniwn MJ[-1 OITK 1.1.
OLICHUBaHUA HeynosnerBop | YI0OBIETBOPHUTEIHHO, Xoporto / | Otnm4Ho / 3a4TEeHO
UTEIBHO, 3a4TE€HO 3a4TEHO
He 3aureHo
«3HaTH» YpoBeHb MunuManbpHO YpoBeHb 3HaHUH B | YPOBEHb 3HAHUH B
3HaHUU HIDKE | AOMYCTUMBIA yPOBEHb o0neme, o0neme,
MUHHMAJIBHO | 3HaHUIL; JOMYLICHO COOTBETCTBYIOLIEM | COOTBETCTBYIOLIIEM
JOMYCTUMBIX | MHOECTBO HETpyOBIX porpaMme; nporpamme; 6e3
TpeboBaHUil; OImnO0K JIOTTYIIIEHO OIMO0K
HUMEIOT MECTO HECKOJIBKO
rpyobie HETrpyObIX OLIMOOK
OITHOKHN
«YMeTb» ITpu pemenun | [IpogeMoOHCTpUPOBaHBI IIponemonctpupo | IlpoaemoHcTprupoBaH
THUTIOBBIX OCHOBHBIC YMEHHUSI. BaHbI BCE BI BCE OCHOBHEIE
(crapmaptHbIX | PemieHsl THIoBbIC OCHOBHBIE YMEHHUSI, HEKOTOpBIE —
) 3a1a4 He (cranmapTHbIe) 3aaUu ¢ | yMeHHs. PemieHsl | Ha ypOBHE XOPOIIO
MPOIEMOHCTPH | HErpyOBIMH OIIMOKAMHU. BCE OCHOBHEIE 3aKpeTICHHBIX
pOBaHBI BrimonHeHs! Bce 3a]a4u C HaBBIKOB. PerieHs! Bce
HEKOTOpHIE 3aJaHus, HO HE B IIOJIHOM | HErpyOBIMHU OCHOBHBIE 337a4H C
OCHOBHBIE o0Beme. omnOKaMH. OTIEIbHBIMU
YMEHHUSL. BrimonHeHs! Bce | HeCyIIeCTBEHHBIMH
Hmerot mecto 3aJaHus, B omnOKamH.
rpyObIe oJTHOM 00BeMe, | BwimomHeHbI Bce
OIINOKH. HO HEKOTOPBIE C 3aJjaHHs B TIOJTHOM
HEIOYETAMHU. o0neme, 6e3
HEJ0YETOB.
Xapakrepuctuka | Komnerenuust | ChopMupoBaHHOCTH Cdopmuposanno | ChopMHpPOBaHHOCTH
c(OPMHUPOBAHHOCT | B ITOITHON KOMITETEHIINU CTh KOMIIETEHIIUN | KOMIETCHIH
1 KOMIIETEHIIUH Mepe He COOTBETCTBYET B LIEJIOM MOJHOCTBIO
chopMHPOBaH | MUHMMAJIbHBIM COOTBETCTBYET COOTBETCTBYET
a. TpeOOBaHUSIM. TpeOOBaHUSM. TpeOOBaHUSIM.
Nmeromuxcst Nmeromuxcs 3HaHUU U Nmeromuxcst HNmMeronuxcs 3HaHUN U
3HaHUHN U YMEHUH B LEIOM 3HaHUI U YMEHUN | YMEHUN U MOTHUBALIUU
YMEHUHA JIOCTaTOYHO JJISl pEIICHHS | B LIEJIOM B TIOJTHOW Mepe
HEJIOCTaTOYHO | CTaHJAPTHBIX JOCTaTOYHO JIJISt JOCTaTOYHO JIJIS
JUISl pELICHUs] | MPaKTUYECKUX peleHus PEILIEHHS CIIOXKHBIX
MPAaKTUYECKUX | MPOeCCHOHANBHBIX CTaHIApTHBIX NPaKTHUECKUX
npodeccuoHain | 3aaad, HO TpeOyeTcs MIPAKTHYECKUX po(heCCUOHATb-HBIX
BHBIX 3a]a4 JIOTIOJTHUTENbHAs npodeccuoHanbH | 3a1a4
MPaKTUKA 110 BIX 337134
OONBIIMHCTBY
NPaKTUYECKUX 33134
YpoBennb Hu3zkwnii IloporoBsiii Ba3zoBbrit Bricoknii
copmupoBaHHOC
TH KOMINeTeH-IINI
Cymma  ©amuos 0 - 60 61-75 76 -85 86 — 100
(E)-k-k

* OLICHI/IBE[CTCH JUIS KaXKIOM KOMIETEHIMH OTACIBHO.
Fk_ CyMMI/IpyeTCSI 0asI 1o MoKa3aTelIaM OIICHUBAHUSA <«3HATH» U «KYMCTb», IIPHU 3TOM COOTHOIICHUEC

KOMIIOHCHTOB KOMIICTCHIIMH B O6I_I_ICI‘/JI TPYAOCMKOCTH JUCHUIIJIMHBI «3HATbH» / «YMCETB» COCTABJIACT
40/ 60.



3. MeToanueckne MaTepHaJibl, ONpeesomye NpoueAypy OleHUBAHUs 3HAHUI, yMEHUH 1
OINBITA J1eATeJIbHOCTH, XapaKTepu3ylolume 3Tanbl GopMUpPOBaHUA KOMIIETEHIHI

IIpoMe:kyTouHasi aTTecTAlMsI KA4eCcTBa IMOJATOTOBKH OOYYAIOMIMXCS MO JTUCIMILIHHE
(Momyit0) «MaremaTHKa» MPOBOJAUTCS B COOTBETCTBUU C JIOKAJIbHBIMA HOPMATHBHBIMH aKTaMH
AKaneMHuu U SBISIETCSl 0053aTENIbHOW, TIPEAHAa3HAaYCHA ISl ONPEICIICHUS] CTCIICHH JTOCTHKCHHS
y4eOHBIX IIeIeH 10 TUCIUIIMHE U MPOBOAMTCS B (hopMe 3K3ameHa B 1 —oM cemecTpe.

OOyuJaromyecss TOTOBATCS K 3K3aMEHY CaMOCTOSTENbHO. [loAroToBKa 3akirodacTcs B
U3y4EHHH MPOrPaMMHOTO MaTepualia JUCHUIUIMHBI C HCIOJb30BAHUEM JIMYHBIX 3aIlHCeH,
C/ICJaHHBIX B pabOYMX TETPaasiX, U PEKOMEHIOBAHHOW B TMPOILECCE M3YUCHUS IUCIUILTAHBI
muteparypel. [Ipum  HeoOXxomumocTd oOywarommecss oOpamaroTcss 3a KOHCYJIbTAallMeH K
NPEIoIaBaTesIio, BEAYIIEMY JaHHYIO IUCIUIUIHHY.

dopma MpoBeACHUs MPOMEKYTOYHOM aTTECTAIMU IS O0YYAIOLINXCsl MHBAIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH ~ 3JIOPOBbSl  BBIOMpACTCS C y4eTOM HWHAWBUAYATbHBIX
nCUXO(PH3UUECKUX 0COOCHHOCTEH (YCTHO, MUCBMEHHO Ha OyMare, TMCbMEHHO Ha KOMITBIOTEpPE, B
dopme TectupoBaHus W T.m.). [Ipm HeoOXoaMMOCTH O0yYarOIMMCA WHBAIHAAM M JIUIAM C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMU 3JI0OPOBbSI MPEJOCTABIISCTCS JIOTIOJIHUTEILHOE BpeMs IS
MOJITOTOBKM OTBETA Ha dK3aMEHeE / 3a4eTe.

MetorKka OlleHUBaHHUSI
1) o crobabHOM mIKaie B Tabuuity 4 3anectr 6aynibl (bi), moydeHHbIe 00YYaONUMCS B XO/1€
ocBoeHus qucuuiuinHbl. (Kputepuu npencrasieHsl B Tabnuie 3).

Tabmuna 4 — Ilpumep pacueTHOl TaONMIIBI HMTOTOBOTO OLEHWBAaHUS KOMIETCHIMH Yy
oOyyaromierocs 1o AUCIUIUIMHE (MOyJt0) «MaTeMaTukay
Kon MHJUKATOpa | Y CIOBHOE Onenka npUOOPETEHHBIX KOMIIETCHIUH B
KOMIIETEHIIUU 0003Ha4YeHHe Oamnax
NJ-1 OIIK-1.1 b1 100
Hroro (OBi) 100
B cpennem OB/ n 100

2) OmnpenenuTh OIECHKY MO MUCIHHUIUIMHE (MOJYII0) MO IIKAJEe COOTHECCHHUsI 0aIoB U OLIEHOK
(tabmuma 5).

Tabmuna 5 — Illkxana u3Mepenust ypoBHS c(HOPMHUPOBAHHOCTH KOMIIETEHLUMH B pe3ysbTare
OCBOCHMSI IUCUUIUIMHBI (MOAyIst) «MaTemMaTukay

WtoroBsIii 6an 0-60 61-75 76-85 86-100
HeynosnerBopur
Me p Y 10BAETBOPUTENHEHO Xoportio OTnan4nHo
Ouenka €IbHO
(3auTeHO) (3auTeHO) (3auTeHO)
(He 3auTeHO)
YpoBeHb .
. [Toporossrit . .
c(hOpMUPOBAHHOCTH Huszkuii bazoBblii Bricokuii
KOMIIETCHIU I

[TokazaTenu «3HATB», «yMETb» MPHU MPOMEKYTOYHOW aTTecTaluu B GoOpMe IK3ameHa
ONIPEAEIISIIOTCS OlLICHKaMu «OTJIAYHO, «XOpPOLLIO», «YIIOBJIETBOPUTEIIBLHO,
«HEYJIOBJICTBOPUTEIBHO», YTO COOTBETCTBYET YPOBHSIM C(HOPMUPOBAHHOCTH KOMIICTCHIIHIA
«BBICOKHUI», «0a30BbIil», «ITIOPOTOBBIIY, «HU3KUI.

«Omauuno» — oOyJaroIINICs TIYOOKO W MIPOYHO YCBOMJI BECh MPOTPAMMHBIN MaTepua,
HCUYEPIIBIBAIOLIE, ITOCIEAOBATEIbHO, TPAaMOTHO M JIOTUYECKHM CTPOMHO €ro H3jaraer, He
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3aTPyIHSETCS C OTBETOM INPU BUIOM3MEHEHHH 33JaHHsI, CBOOOIHO CIPABISETCS C 3aJa4aMH H
MPaKTUYECKUMH  3aJaHUSIMUA, TIPAaBUIBHO OOOCHOBBIBACT TMPHUHATHIE PEIICHUSA, YMEET
CaMOCTOSITENILHO 0000IIaTh U U3JIaraTh MaTepua, He JOIMycKas OIHOOK.

«Xopowo» — 00ydYarOIMICS TBEPIO 3HAET MPOTrpaMMHBIN MaTepHall, TPaMOTHO M IO
CYILIECTBY M3JIaraeT ero, He JOMYCKAeT CYIIECTBEHHBIX HETOUHOCTEHN B OTBETE HA BOIPOC, MOXKET
MPaBUJIBLHO NMPUMEHATh TEOPETUUYECKHE ITOJOKECHUS W BIAACET HEOOXOAMMBIMH YMEHUSIMH H
HaBBIKAMH MPU BBITOJTHEHUH MPAKTUUECKUX 3aJaHUM.

«Yoosremeopumenvrno» — o0yJarouuics yCBOWJI TOJIBKO OCHOBHOW Marepuaj, HO He
3HACT OTACNIbHBIX JIeTaJICH, IOMYCKAaeT HETOYHOCTH, HEJJOCTATOYHO MPABUIILHBIE (POPMYITHPOBKH,
HapyIlaeT IOCJIeI0BATEIbHOCTh B M3J0KEHUHM MPOrPaMMHOTO0 MaTepHalla M HMCHBITHIBAET
3aTPYIHECHHS B BBITIOJHCHUH NMPAKTHYECKUX 3aJaHUH.

«Heyoosremsopumenvro» — 00yJaroNIMiics HE 3HACT 3HAYUTEILHON YaCTH IPOTPAMMHOTO
MaTepuaia, JIONYCKaeT CYIIECTBEHHBIC OMMUOKH, ¢ OOJIBIIMMH 3aTPyJHCHHUSIMHU BBITIOJHSICT
MpaKTUYECKUE 3aaHusl, 3a/1a4u.

Texkymas arrecTtanusi o0y4alIIUXcs M0 AUCHUIUIMHE (MOIyn0) «MaremaTtukay
POBOANTCS B (DOpME KOHTPOJIBHBIX MEPONPHUATHH 1O OIICHUBAHUIO (PAKTUYCCKUX PE3YJIbTATOB
OCBOGHHUS JUCUUIUIMHBI (MOIYyN) B paspe3e KommeTreHUud u ¢ auddepeHnHanuend mo
nokaszaressiM «3HATb» u «YMETDby.

4. TunoBble KOHTPOJIbHbIE 3aJaHUs MJIH HHbIE MATEPHAJIbI, HEOOX0AMMBbIE I OLEHKH
3HAHUI, YMeHUHIl H ONbITA JAeATEJHHOCTH, XapaKTepPU3YKIIUX JTanbl (GopMHPOBAHHSA

KOMIIeTeHIIHI1 B polecce 0CBOeHNsI 00pa30BaTeIbHON NPOTrPaMMBbl.

4.1 Tecmoegwie 3a0anusn 01s ouenku komnemenyuu HI-1 OIIK 1.1. no noxkazamenio «3namoy

I. Tun 3apanuii: BIOOP 0JHOT0 NMPABWJILHOTO BAPUAHTA M3 MPEAJI0KEeHHbIX BAPUAHTOB
0TBETOB

BapuanTt 3ananus 1.

ITopsimok onpeeanTeIst — 3TO:

1. nramma3oH 3HAaYEHUH ero 3JIeMEHTOB

2. 3HaYeHue

3. 4HCTI0 €ro CTPOK U CTOJIOILIOB

4. cyMMa UHJIEKCOB MEPBOTO 3JIEMEHTA MEPBOIl CTPOKH

Bapuant 3aganus 2.

Paccrosmue d mescry Toucamu M1 Y1)y M2(%3Y2) gnpenensercs mo popuyse
L d= O +% )2 +(y, +y, )
5 d=y(x, =% F +(y,~y,)
3 d=0% =% =(y, - %)
4 @=( % (v, +y, )

Bapwanrt 3ananus 3.

Koopannaramu BEKTOpa Ha3bIBAKOTCS:

1. cocraBusromMe BEKTOpa Ha OCU KOOPAMHAT;
2. HaIpaBJIAIOIINE KOCUHYChI 3TOT0 BEKTOPA;
3. MPOEKINN BEKTOpPa HAa OCH KOOPAHUHAT;




4. yrael MeXay BEKTOPOM M OCSIMU KOOpPAMHAT.

Bapuanr 3aganus 4.
[Ipenen nocTOSHHON paBeH
1. mocTossHHOM

2. .HyJIO

3.eauHUIIE

4. HE CylIECTBYET

Bapuanr 3ananus 5.

Heo0xonuMbIM yciioBUEM SKCTpeMyMa (QYHKIIMH IBYX NEPEMEHHBIX SBIISETCS
1. Hanmnuue npousBoHOM

2. Hannume Touek neperunda

3. PaBeHCTBO HYIIIO YaCTHBIX MMPOU3BOAHBIX (PYHKIIUU

4. Bospactanue pyHKuuu

BapuanTt 3aganus 6.

KakoB reoMeTpUYECKHUI CMBICII POU3BOIHOMN?

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

3. 9T0 Macca MaTepuaIbHOU TOYKHU

4. ero HET

Bapuant 3aganus 7.

Pemrenns mnddepeHnanbHbIX YPaBHEHUH MOPA3AEIIIOTCS Ha:
1. npoGHBIE

2. YacTHbBIE

3. HeJabHbIE

4. mapamMeTpu4ecKue

BapuanT 3aganus 8.

Eciu B Touke %o mepBast mpou3BoaHas (QyHKIIMH PABHA HYIIIO, TO:
1.% - Touka sKCTpEMyMa;

2.%0 - TOuKa MUHUMYMa,;

3. %0 - Touka MaKCUMyMa;

4. Xy - KpuTHUECKAs TOYKA.

BapuanT 3amanus 9.
Ovyukiumett y=f(X) Ha3BIBAIOT:

l.Takyr0 3aBUCUMOCTh TMEPEMEHHOHM X OT IMEPEeMEHHOHM y, YTO KAKIOMY 3HAYEHUIO X
COOTBETCTBYET €IMHCTBEHHOE 3HAYEHUE V;

2.TaKyl0 3aBUCHUMOCTb IEPEMEHHOM ) OT TMEpPEMEHHOM X, 4YTO KaXJAOMY 3HAUYECHUIO X
COOTBETCTBYET €IMHCTBEHHOE 3HAYEHUE V;

3. Takyl 3aBUCUMOCTH IMEPEMEHHOH X OT NEPEeMEHHOM ), YTO OJHOMy 3HAYEHUIO ) MOTYT
COOTBETCTBOBATh HECKOJIBKO 3HAYECHHH X;



4. 3aBUCUMOCTb IEPEMEHHOM ) OT IEPEMEHHOM X.

Bapuant 3aganus 10.

YacTHast npousBoiHas GYHKIMU HECKOJIBKHUX IIEPEMEHHBIX — 3TO:

1. oObIuHas mpou3BOIHAS

2. IpOU3BOJIHAS, BEIUMCIIEHHAS 110 KaKOW-IM00 NEPEMEHHOM B IIPEAIOI0KEHUH, UTO BCE OCTAIIbHBIC
IIEPEMEHHBIE SBJIAIOTCSI KOHCTAHTaMU

3.BO3Be/ICHUE B KBajpar

4. onepanys yMHOXKEHUS

BapuanTt 3amganus 11.

'
O6mmM  pemenneM  auddepeHIIHAILHOIO  YPAaBHEHUSI EPBOr0 MOPSAKA y = f(X, y)

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

2.y =¢(x,C)

3.y = f(x,0)

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

1. Tun 3axanuii: BbIOOP HECKOJIbKHX NPABWIbHBIX BAPMAHTOB U3 NMPeEIJ10KeHHbIX BADUAHTOB
OTBETOB

BapuanTt 3aganus 12.

W3 npeu1oKeHHBIX IIPEAEI0B YUCIOBBIX MOCIEI0BATEILHOCTEN BLIOEPUTE BEPHLIE:

. C . C . C
1 lim—==0. , Iim—=0. 3lim—=
n—o N " T no0n " T'n0n

: .n . N
g limc-o=0w. glim—=0w. glim—=ow

"n—o " T'n0 ¢ " T'nowo g

Bapuanrt 3ananus 13.

K cBoiicTBaM HEONPEIEICHHOT0 MHTETPAJIa OTHOCSTCS:

. IHTETpaJl CYMMBI PaBEH CYMME UHTETPaioB

. TPAaHCTIOHUPOBAHUE

. BBIHECEHUE IIOCTOSIHHOM 3a 3HaK UHTErpajia

. IeJICHUE MHTETpaja Ha MOJbIHTETPaTbHYI0 () YHKIIHIO

. HIHTETpaJI IPOU3BEAECHUSI PABEH ITPOU3BEACHUIO HHTETPATIOB

N kW

BapuanT 3ananus 14.

Onepaiiys YMHOXEHHS JIBYX MaTpHIl UMEET MECTO, €CIIu:

. pPa3MEPHOCTH MaTpHI] COBNAAIOT

. KOJIMYECTBO CTPOK MEPBOI MATPUIIBI PABHO KOJIMYECTBY CTOJIOIIOB BTOPOM MaTpPHUIIbI

. KOJIMYECTBO CTOJIOIIOB MEPBOIl MATPHUIIBI PABHO CTPOK CTOJIOIIOB BTOPOH MaTpHUIIbI

. KOJIMYECTBO CTPOK MEPBOI MATPHUIbl PaBHO KOJIMUYECTBY CTPOK BTOPOW MaTpPHUILIbI

. KOJIMYECTBO CTOJIOIIOB MEPBOIl MATPHUIIBI PABHO KOJIMYECTBY CTOJIOIIOB BTOPON MaTpHULIbI

DN AW N =

I1l. Tun 3aganHmii: ycTaHOBJIeHHE NPABWJIBHOW IOC/I€I0BATEIbHOCTH B TMPeII0KeHHBIX
BApPHAHTAX OTBETOB

Bapuanr 3aganus 15.



VY CTaHOBHTHL COOTBETCTBHE B3aMMHOTO pacroyoskernus npameix Y=KiX+b1 n y=Kk, x+b,

[TPAMBIE I[TPU YCJIOBUU, YTO
1. TTapasiesbHbl; 1. ki=ko byi=b
2. IleprieHIUKYIAPHBI, 2. ki=k2 b1#b2
3. IlepeceKkaroTcs 1moj yriaoM & ; 3. kika=-1
4. CoBnajaror. 4. ki ke =1
k, —k
1+ kK,

Bapuanr 3aganus 16.

Y CcTaHOBHUTE COOTBETCTBHUE MEXKAY MPOU3BOJHBIMU U MX ONPEACICHUSIMU

OX

2

YACTHBIE IMTPOU3BO/IHBIE 2 OINPEAEJIEHUA
I[TOPAJIKA

1 027 1. z iuddepenumpyercs aBa pasza o X

ox 0y

527 2.z nupdepeHumpyercs cHavana 1o Y, a moToMm
2. — pe3ynbTaT AudPepeHunpyroT mo X

OX
3 0%z 3. Z nuddepeHnupyercs cHavasa 1o X, a moToM

pe3ynbTaT AudPepeHunupyror o Yy

4. 7 muddepennmpyercs 1Ba pasa 1oy

Bapuant 3aganus 17.

Y CTaHOBUTE COOTBETCTBHE CBOMCTBAM d)VHKUI/II/IZ

1]y>0 1 | Bospacraer
2| y<0 2 | Boruyras
3|1y">0 3 | Yernas

4| y"<0 4 | VobIBaer

5 5 | Beimmykias
6 6 | Heyernas

BapuanTt 3amanus 18.

Y CcTaHOBUTL COOTBETCTBHE MEXKY NOHATUSIMHU M COOTBETCTBYIOIIMMU ONPeACIICHUSIMH

[TOHATHE

OITPEAEJIEHUA

1. BekTop

COBIIaAAarOT

2. Hynsb - BexTop

2. HanpaBiieHHBIN OTPE30K

9

1. Otpe3ok, HavyaJlo W KOHEI[ KOTOPOTro




3. EAMHUYHBINA BEKTOP 3. Bekrtopbl, nexamue B HapauIeIbHBIX
TJIOCKOCTSIX (MJIM B OJTHOM TUIOCKOCTH)

4. KOJUIMHEapHbIE BEKTOPBI 4. BexTop, JUIMHA KOTOPOr0 paBHA €IMHHULIE

5. KOMIUIaHapHBIE BEKTOPHI 5. Bexkropsl, nexamue Ha NapauIeIbHBIX
IpsIMBIX (MM HA OJTHOM NPSIMOI)

6. Bekropsbl, jexamue B INEPECEKAOIIMXCS
IJIOCKOCTSIX

IV. Tun 3agaHuii: 3aJaHHe OTKPBITOI0 THNA (CAMOCTOSITEJILHBbIH BBOJ 00Yy4YalOUIUMCSI
NMPaBUWJILHOIO OTBETA B BH/le TEPMHHA, KPATKOI0 ONpe/aesIeHusl)

Bapuant 3aganus 19.
OmnpeneneHHbIi HHTETPaj 0OBIYHO BHIYHCISETCS MO hopmyie

Bapuant 3aganus 20.
Ecnu cucrema ypaBHeHMIT UMEET €IMHCTBEHHOE PEIICHUE, TO OHA HA3bIBACTCS

Bapuant 3aganus 21.
[Ipenen otHomeHHUs npupamieHus GYHKIUKM K OPUPAIICHUI0 apryMeHTa, IMpU CTPEeMIICHUU
MIOCJIEZIHETO K HYJIIO Ha3bIBAETCS byHKUIUH

Bapuant 3aganus 22.
CkansipHoe MpOU3BEICHNUE MTEPIIEHIUKYIISIPHBIX BEKTOPOB PABHO

4.2 Tecmoegwie 3a0anus 01: ouyenku komnemenyuu UI-1 OIIK 1.1. no noxazamento « Ymemovy

Bapwuanr 3ananus 1.

Jan tpeyroapHuK ¢ BepinHaMi A(2,0), B(-2.4) u C(1.,5). HaliTn KoOpAMHATY cEpEIMHEI CTOPOHEI
AB

1. (2,2);

2.(0,2);

3.(3,2);

4. (2,0);

Bapuant 3aganus 2.

Jnuna BekTOpa Z :j)i " 2._} _3 _I)< paBHa:
1.8;

2. \/ﬁ;

3.-2;

4.10 .

Bapwanrt 3ananus 3.
CKOJIBbKO SKCTPEMYMOB COICPKUT (PYHKITUS U300pakeHHas Ha PUCYHKe?

1.0
2.3
10



3.2
4.1

BapuanT 3amanus 4.

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

0
2

2.
3.
4.-1

Bapuanr 3aganus S.

CyMMa 4acTHBIX IPOU3BOJIHBIX MEPBOrO Hopsiaika QyHKIMU Z=Xy+2X-2Y
1. 1+x-y

2.1

3.0
4, x+y

BapuanTt 3ananus 6.

[Tmomaar KpUBOJIMHENHOM TPAIICLIMU PaBHA:
1.7/3

2.10
3.15
4. 1.

Bapuant 3aganus 7.
3 2

3Hauenue onpenenurens | @2 b

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

PaBHO.

BapuanT 3aganus 8.
VYpaBHeHue npsMoit, mpoxoasien uepe3 Toukd M(1;2) u N(0;3), umeer Bux:

1. x-y-3=0
2. y=x+1

3. x+y+3=0
4, y=-x+3

Bapwanrt 3ananus 9.

O6uaacts onpenenenns dyukmmn Y = V1 —3X:
1.Xx=1/3
2. x<-1/3

3. x>1/3
4. x>-1/3

11



Bapuant 3aganus 10.

BeluncinuTh Ipou3BoaHy0 v = e* — 3x
l.e* -1

2.e*¥ -3

3. (e%+e)

4. m(e%-¢?)

Bapuant 3ananus 11.

[Iycte momyisiius B MoMmeHT t HacumthiBaer P(t)=500+10t*> ocobeit. CKOpOCTh HM3MEHEHHUS
ONYJIAIMKA OaKTEPUH B MOMEHT BpeMeHnu t=2¢ paBHa:

1. 540;

2. 500;

3.520;

4.40.

BapuanTt 3aganus 12.

Borunciuts uaTerpan [ e3*dx
1. e*

Bapuant 3aganus 13.

XapaKTepUCTUUECCKOMY YPABHECHUIO k2 +1= O COOTBCTCTBYCT ,I[I/I(bd)eDeHHI/IaJ'IBHOG YPAaBHCHHC!

Ly +y'+1=0

2.y"+y=0
3. yn_y:O
4. yrr+yr:0

Bapuanrt 3ananus 14.
0%z

ox?

YacTHas mpou3BoaHA OoT d)VHI(HI/II/I Z:X2+2V paBHa:

el N =
PN O
po3

BapuanT 3aganus 15.

OnpenennuTenab CUCTEMbI YPaBHCHUM _ paBeH:
1.-8

2.6

3.12

4.3

Bapuanr 3aganus 16.

VYrioBoit ko3ppunmeHT npsmoit V =3x—5 paBeH:
1.1,
12
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Bapuant 3aganus 17.

3 li x+1 _
HA4YCHHUC IIpcaAciia xlm oy _ 3 PaBHO:

1. 6;

2. 4

3.-8;

4.1/2

Bapuanr 3aganus 18.
IIpousBoaHas y = Sin2x paBHa:
1. sin2x

2. cos2x

3. 2cos2x

4.0

BapuanTt 3aganus 19.
. 1
OnpeneneHHblil HHTErpalI J-G (x + l)deaBeH:

1.1
2.1/2
3.3/2;
4. -1/2.

Bapuant 3aganus 20.

Y

’ —
O6miee pemenue nuddepeHmansHoro ypasuenus J — X HMEET BUJI:

1. P =x*+C

2. y=x2+C
3y2=x+C
4, y=x+C

Il. Tun 3apanmii: BLIOOP HECKOJIbKHUX NPABHJIBHBIX BADHAHTOB M3 MPelJI0KEHHbIX BADHAHTOB
OTBETOB
BapuanT 3aganus 21.

i f (x) =3
Kakue 13 nepeunciaeHHbIX GYHKIMH SIBJISIOTCS IEPBOOOPA3HBIMU 17151 QYHKIUH: (X) =oX

1. X°+6

13



5 ——1
3. X +2
4. 6X—3

x> —4

BapuanTt 3ananus 22.
Kakue u3 clieayionmx ypaBHEHHH SIBIAIOTCA JU(dhepeHIINATEHBIMA?

Lx%2+y3=7+x
2.12y'+36Yy = 2X;

3. y"—Inx+3x? =cosy
4.7 -3yCcOSX =X
5Y'+y +1=0

I1l. Tun 3agaHumii: ycTaHoOBJIeHHEe NPABWJIbHOI MOCJI€I0BATEIbHOCTH B TMPelJI0KEeHHBIX
BAPHAHTAaX OTBETOB

BapuanTt 3aganus 23.

YcTaHOBUTE COOTBETCTBHE MEXKAY YPaBHEHUIM (DYHKIIMY M UX CBOWCTBAMU

YPABHEHUWSA ®YHKINUN CBOMCTBA
1 y= X2 1 | Yernas pyHkIus
2 |y=x 2 | Heuernas pynkuus
3 y= x2+1 3 | @yHKIH 00IIero MoJI0KEeHUs
4 y=x"+5x-3 4 | Mepuognueckast pyHKIHS
5 5 | JIunelinas ¢pyHKIMSA

Bapuant 3aganus 24.

1 2 0 -2
JIagbl MAaTPHUIEI A= uB= ,_.VCTAHOBUTE COOTBETCTBHE:

0 -1 1 0

OIIEPALIIN PE3VYJIBTAT
1. A+B 1 4 j

1.

-1 —

2. A*B 0 2

2. 1 2
3.A-B 1 0

3. 1 -1




4. B*A 2 2
4.
-1 0
5.2A 2 4
5. 0 -2
2 -2
“-1 o0

BapuanTt 3ananus 25.

Y CTaHOBHUTE COOTBETCTBHUE MCXKAY YPAaBHCHUAMU KPUBBIX U UX HA3BAHUIMMU.

1 | T'unepbona 1| x* P 1
9 25
2 | Dmanc 2 | x*+2y*=0
OKpyXHOCTb 3 2 2
X
3 RO |
4 8
4 | Tapa6oma 4 | 3x+y* =7

5 | MHUMBIN DIJUIHAIIC

5 | (k=22 +y* =7

A

=1
9 25

Bapuant 3aganus 26.

Y CTaHOBUTE COOTBETCTBUE MEXKAY METOAAMU MHTEIPUPOBAHUS M HHTETpAIAMM:;

HUHTETPHUPOBAHUSA 110 YaCTAM

METO/IbI NHTEI'PAJIBI
1) 5TOT MHTErpa; MOXHO BBIYUCIHTH MO (HOPMYJIe 3aMEHBI 1) f COSX dx
IIEPEMEHHOMN X
2) 9TOT MHTETPaAJl MOYKHO BEIYHCIUTH METOIOM 2) f xe3*dx

3)) fxexzdx

Bapuanr 3aganus 27.

ITOPAJOK

YPABHEHUAA

1) IlepBoro nopsiaka;
2) Broporo nopsiaka;
3) Tpetbero nopsiaka.

1) 2y+y" =sin x

2) ¥Y* +6In x=x+3y
3) V(¥ +x%)=3x’
) Y'(y+x7) =3

15




IV. Tun 3agaHuii: 3alaHHe OTKPBITOI0 THIA (CAMOCTOSITEJbHbIH BBOA 00y4YalUIUMCS
NMPABIWJIBHOI0 OTBETA B BH/Ie TEPMHUHA, KPATKOI0 ONpeaeeHust)

Bapuant 3aganus 28.
CornacHo HEOOXOAMMOMY NIPHU3HAKY CYIIECTBOBAaHHUS TOYEK OJKCTpEeMyMa, KOOPAHHATHI

CTaIlMOHAPHON TOYKHU AJis1 QYHKIIUU JABYX ITEPEMEHHBIX z=x2+y2 paBHBL: X= S V= .

Bapuant 3aganus 29.
Munop M21 Matpuiibl paBeH

Bapuant 3apanus 30.
[Inomans GUrypsl, orpaHndyeHHoN auHugMu: Y=6X, y=0, x=1, Xx=2 paBHa

Kpumepuu oyenusanus mecmoswix 3a0anutl.
[ITkana oneHMBaHUS TECTOB B Pa3pe3e KOMIIETCHIINI

MaxkcumanbHoe dakTHueckoe
[Tokazarenu U KpUTEPUN OLIEHKH KOJIMYECTBO OaJIOB KOJIHUYECTBO
0annoB
YpoBeHb YCBOEHUS TEOPETUUECKOTO MaTepHUalia 40
10 TIOKA3aTe0 «3HAThY
NJI-1 OIIK 1.1
VYMeHre BBINOIHATHL 3aJaHMSA 10 ITOKa3aTeIro 60
«YMETh»
-1 OIIK 1.1
Bcero 100

S.IIpomesccymounan ammecmayus

Bonpocut k sxzameny no oucyuniaune «Mamemamuxay - 1 cemecmp.

Boruncnenue onpenenureneii 2 u 3- oro nopsjaka (IpaBUio TPEYroabHUKOB).

2. Tlonatue MHHOpa M anreOpPandecKoro JONOJIHEHUS K 3JEMEHTY OIpENeIUTelNs, BbIUUCIICHUE
OTIPENIEITUTEIS METOJOM PA3JI0KEHHUS IO CTPOKE WITH CTOJIOITY.

3. Matpuns! (eAMHUYHAS, TPAHCIIOHUPOBaHHAs, HyneBas). [leificTBua Haq MaTpunamMu (CI0XKEHHUE,
BBIYMTAHNE, YMHO)KEHUE HA YHCIIO, POU3BENICHHE).

4. Ompenenenue oopatHoit MaTpuisl. Teopema 06 oOpaTHOM MaTpHIle.

Pemenne cuctem JHMHEHHBIX ypaBHEHHH (COBMECTHBIC, HECOBMECTHBIC, OIpE/ICIICHHEIC).

Pemenue cuctem: popmynamu Kpamepa; matpuuHbsIM MeTo10M; MeTo ["aycca.

6. Kak onpenenstoTcs eKapTOBBl KOOPAWHATHI TOUYKH Ha TUIOCKOCTH? Kak BBIYMCINTE pacCTOSHUE

MEXIy ABYMS TOYKaMHM Ha TutockocTu? Hamumure (opmynsl geneHus oTpe3ka B JaHHOM

OTHOIIICHHH.

Kak onpenensitoTcs nossipHble KOOPAWHATHI TOUYKH Ha MJIOCKOCTH?

Hamummire hopmysibl CBSI3W MONSAPHBIX U IEKAPTOBBIX KOOPIMHAT TOYKH Ha TNIOCKOCTH.

JlaiiTe onpeneneHyre ypaBHEHHUs JIMHUN Ha IIJIOCKOCTH.

10. Harmmre ypaBHEHHE MPSIMOM: a) € YIIIOBBIM K03 unmenTom; 6) od1iee; r) B OTpe3Kax Ha OCSX.

11. Hamumwre GopMyny As BBIYUCICHUS YIiIa MEXAY ABYMs NpsAMbIMU. Kak BBITTISAUT yclioBHE
NapajIeIbHOCTH M TIEPIICHANKYIISIPHOCTH BYX MPSMBIX?

12. Hanumure ypaBHEHHE MNPSAMON, MPOXOASMICH: a) uepe3 3aJaHHYI0 TOYKY B 33JaHHOM
HanpaslieHuH; 0) yepes3 JBe 3aaHHbIE TOUKH.

13. Chopmynupyiite ompeneneHuss OKpPYKHOCTH, 3JUIUIca, TunepOonsl, mnapadosbl. KakoBbl
KAHOHWYECKHE YPaBHEHHUS dTUX JIMHUI?

o1 =

© oo~
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14. KakoBo ypaBHeHHE MapadoIibl, y KOTOPOil BETBU HAIPABIICHBI: a) BIEBO; 0) BBEpPX; B) BHU3; I)
BIPaBO?
15. Onpenenenue BekTopa. JlnmHa Bekrtopa. PaBHbIE M IPOTUBONOJIOXKHBIE BEKTOpHl. [loHsTHE
KOJIJITMHEAPHOCTH ¥ KOMIUIAHAPHOCTU BEKTOPOB.
17. JluHeiiHble omnepaluy HaJ BEKTOpaMH, 3aJaHHbIMU T'€OMETPUYECKHU (CIOXKEHHE, Pa3HOCTb,
YMHO>XEHHUE Ha YUCIIO).
18. PaznokeHue BeKTOpa Mo opraM KoopauHaTHbIX oced. Koopaunatel Bekropa. Hampasistomue
KOCHHYCBI. OCHOBHOE CBOKCTBO.
19. Panuyc Bekrop. nuHa BekTopa. KoopanHaTsl BEKTOpa, 33JaHHOTO CBOUM HAYaJIOM U KOHILIOM.
[ToHsITHE KOJUIMHEAPHOCTH BEKTOPOB. Y CJIOBUE KOJUIMHEAPHOCTH.
20. OmpeneseHue CKAISPHOrO MPOU3BEIAeHUA. YeMy paBHO CKasIpHOE IPOM3BEAECHUE BEKTOPOB,
€CJI OHU MepHeHAUKYISpHbl.Kak BbIpakaeTcs CKaJIpHOE INPOU3BEICHUE BEKTOPOB uepe3
KoopauHaThl? UeMy paBeH CKaIsipHbIN KBajpaT BeKTopa?
21. ®opmyna KocuMHYca yria Mexay Bekropamu. Kak HalTH NpOEKIHI0O OAHOTO BEKTOpa Ha
HAIpaBJICHHE Jpyroro? Uemy paBHa paboTa CHJIbI IPU MPSMOJUHEHHOM JBUKEHUH €€ TOUKH
MIPUIIOKEHUs?
22. YpaBHEHUE JIMHUH B IPOCTPAHCTBE. BBIBO ypaBHEHUS Cephbl.
23. YpaBHEHUS IJIOCKOCTH U NMPSAMON B IpOCTpaHCTBE. B3anMHoe pacroyiokeHue.
24. Chopmymupyiite omnpenenenue (pynknuu? Uro Takoe oOnacTh omnpenesneHus (yHKIUu?
Kakwue cymecTBytoT criocoOs! 3aganuii pyHkuun?
25.Uto Takoe OeCKOHEYHO Majias M OecKOHeYHO Oosbiasi BennunHbl? Kakas cylmecTByeT CBA3b
mexay Humu? Chopmynupyiite onpenenenue npejaena GyHKIHUH.
26. Onpenenenune npenena GpyHkuu. CHopMynmupyiTe OCHOBHBIE TEOPEMBI O TIpeieaax (yHKIIHH.
27.Bunpl HeomnpeneneHHOCTe M mpaBuia MX packpblTHs. [lepBblil 3ameuaTenbHBIA Ipezed.
Bropoii 3aMeuaTenbHbli Ipeet.
28. Ilpuparenus aprymenTa u pyHkuuu. Jlaiite onpeneneHus HeNpepbIBHOCTU (GYHKLIUU.
29.YcnoBus HempepblBHOCTH (PyHKIMM B Touke. UTo Takoe Touka paspeiBa? Kiaccuduxarms
ToueK pa3pbiBa. OCHOBHbBIE CBOICTBA HEMPEPHIBHBIX (DYHKIIMHA.
30. ChopmynupyiiTe onpeaeneHne mpou3BogHON. OOIIee MpaBmIo HAXOXKIACHUS (YEThIpe 1mara).
KakoB reomerpuueckuii, Gpusnueckuii, SKOHOMHUUECKUI, OMOJIOrMUYECKH CMBICI MPOU3BOIHON?
IIpumepsl.
31. Uro naseBaercsa auddepennnanom ¢yHkuuu?l2. B yem cocrout ornmume nuddepeniuana
¢yHkun ot e€ mpupameHus? Ilpumenenue nuddepeHnmana Kk NpuOINKEHHOMY BBIYUCICHUIO
3HaYeHUIO QYHKIINU.
32. YUro Ha3bIBaeTcs skcTpeMyMoM ¢yHkMu? Kak HallTH MakCUMyM 1 MUHUMYM (QyHKIUH?
33. Kak HaiiTh HamOoblllee WM HAWMCHbICE 3HAYCHHUS (QYHKIMH HAa OTpe3ke? Bcerma nm oHU
CYILECTBYIOT?
34. Kak HaxosT HHTEPBAIbI BBITYKJIOCTH U BOTHYTOCTH M TOUKU Nepernda rpaduka GyHKuun?
35. Uro Ha3bIBaeTcss acUMIITOTON KpuBoi? Kak HaxoJsTca BepTUKAIbHBIE U HAKIIOHHBIE aCUMIITOTHI
rpaduka QyHkunun?
36. Chopmynupyiite onpezesienre nepBoodpasHoit. OCHOBHOE CBOMCTBO.
37.. Uro Ha3pIBaeTcs HeompeleNeHHbIM uHTerpagoM? KakoB ero reoMeTrpuyeckuii cmbIci?
OcHOBHBIE CBOMCTBA HEONPEAEIEHHOIO HHTErpasa.
38. MeTo/ MOJICTAaHOBKM B HEOTIPENIEICHHOM MHTErpasie. BoiBennure GpopMyiry HHTETpHPOBAHUS 110
gacTsM. Kakum oOpazoMm pa3OWBaeTcss MHTETpalT HA YaCTH B 3aBUCUMOCTH OT TMOIBIHTETPAIBHOTO
BBIPAXKECHUS?
39. ChopmynupyiiTe oIpesieleHue ONPEAEICHHOr0 MHTErpana M yKaKUTEe €ro reoMeTpHUuecKuit
CMBICJI, MEXaHUYECKHM, OMOTOTHYECKU cMbICH. [lepeuncianTe OCHOBHBIE CBOMCTBA ONPEACIICHHOTO
UHTErpaa.
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40. Hanmummute popmyny Hetorona-Jleitoauna. MeToab! BBIYMCICHHUS ONIPEICIEHHOTO HHTErpaa.
41. Kakum 00pa3oM BBIUUCISAETCS IUIOMAAb (UTYphl C TIOMOIIBIO OMNPEAEICHHOr0 HHTErpaia,
o0Bembl Ten BpatieHusa? [IpumeHenne onpeesieHHOro HHTerpaiga B U3UKe.
42. JlaiiTe onpe/eseHrne HeCOOCTBEHHOTO HHTErpaia ¢ 0eCKOHEUHBIMU MpeiesiaMy HHTEIPUPOBAHUS.
[TpuBeauTe IPUMEPHI CXOASIIUXCS U PACXOIAIIMXCS HHTETPAJIOB.
43. JlaWite ompexneneHue (PYHKIMH JBYX MEPEeMEHHBIX, e€ oOmactu ompexnencHus. [ padux
(GYHKIMY IBYX [TEPEMEHHbIX.
44. OrmpenerneHue YaCTHOM MPOW3BOJHON IMEPBOrO MOpsAKa (QYHKIHMU JIBYX MEPEMEHHBIX I10
J000My U3 HE3aBUCUMBIX MepeMeHHbIX. ChopMynupyiiTe NpaBHiia HaXOXKICHHUS YaCTHBIX
IPOM3BOJIHBIX MIEPBOTO TOPSIIKA.
45. Omnpenenennie mosHOTO auddepeHnaia W IOJHOTO TpHUpameHus QYHKIHA ABYX
NIEPEMEHHBIX?
46. JlaiiTe onpeaeneHNe YaCTHBIX MPOU3BOAHBIX BTOPOTO MOpsiaKa U cHopMynupyiTe mpaBuia
UX HAXOXKJCHUS U TEOPEMY O PABEHCTBE CMEIIAHHBIX MPOU3BOHBIX.
47. JlaliTe ompeneieHHEe TOYEK MAKCUMyMa U MHUHUMyMa Ui (DYHKUIHU JBYX HEPEMEHHBIX.
CdhopmynupyiiTe HEOOX0IUMOE M TOCTATOYHOE YCIIOBHSI CYIIIECTBOBAHUS TOUEK IKCTPEMyMa JIJIst
(GYHKIIUY IBYX NTEPEMEHHBIX.
48. ChopmynupyiTe mpaBUIIO HAXOXKICHHUS TOUEK SKCTpeMyMa JUTsl QYHKIIUU IBYX IEPEMEHHBIX .
49. Kakoe ypaBHeHue HasbiBaercs auddepenunansueiM? Ilopsaok muddepenuansuoro
ypaBHeHHs. UTo Ha3bpIBaeTCs pemeHneM audQepeHnnanbHoro ypaBHeHHs?
50. Kakoe pemenune auddepeHInaTbHOr0 ypaBHEHHS HasbiBaeTcss oOmmM? YacTHbIM?
Chopmynupyiite 3amaay Ko s mudepeHnmaibHOro ypaBHEHUS TIEPBOTO TopsiaKa’?
51. Jlaiite onpenenenue AuddepeHInaIbHOr0 YpaBHEHHS € pa3AesSIOUMMUICS TepeMEHHBIMU.
N310KHUTE METOI HAXOXKICHUS €r0 OOIIETO PeIICHHS.
52. Yto HazbiBaeTca AudQepeHuanbHbpIM ypaBHEHHEM BTOPOro nopsiaka? UTo Ha3bIBaeTCs €ro
OOLIMM 1 YaCTHBIM peLICHUEM?
53. Bujel ypaBHeHUH, 10MyCKaIOIINE OHKEHUS NOPsAIKa. MeTOoAbl UX peIIeHus.
54. Nlaitte ompexaeneHue JuHEHHOTO AuddEepeHIINaTIbHOTO YpPaBHEHMSI TEPBOTO MOPSAKA.
N310xKUTE METO/I HAXOXKICHUS €r0 OOIIEro pereHHs.
55. KakoBa cTpykTypa o0OIIero pemieHus JHUHEHHOro OJHOPOAHOTro AuddepeHIInaIbHOTO
ypaBHEHHsI BTOPOTO MOpPsAKa.
56. Kakum 00pa3oM coCTaBIsieTCS XapaKTePUCTHUECKOE YpPaBHEHUE JMHEWHOTO OTHOPOJHOTO
(G pepeHIMaIbHOr0 YpaBHEHHsI BTOPOTO MOPsI/IKa C HOCTOSHHBIMU KO3()(UIIMEHTaMH U KaK OHO
coctapisieTcsi? CTpykTypa OOIIEro pemieHus 3TOr0 ypaBHEHHUS B 3aBUCHUMOCTH OT KOpHEH
XapaKTEePUCTHUECKOTO YPaBHEHUSI.
57. KakoBa cTpykTypa OOIIEro pemieHus JMHEHHOro HEOJHOPOAHOTo Iud(depeHIHaTbHOrOo
ypaBHEHHsI BTOPOTO MOpPSAKa.

Kpumepuu oyenueanua omeema na skzamene.
1. 3nanue Tteopernueckoro marepuana OTBEThl Ha BOINPOCHI IO COJECPKAHUIO TEOPETHUECKUX
BOIPOCOB Ouiiera:
— “OTIIMYHO™: 4YeTKoe, IOCJeI0BaTeIbHOE H3JIOKEHHE MaTepuiia, J0Ka3aTelbCTBO OCHOBHBIX
YTBEP)KICHHH, ITOATBEPKACHUE OIPENEICHUH MpUMEpaMu, TpaMOTHas MaTeMaTH4YecKas peyb,
YMEHHUE YCTAaHABJIMBAaTh MEXKIPEJIMETHBIE CBA3M C KypCOM MAaT€MaTHKH HayajibHON MIKOJBI U
METOIMKOH TPEToaBaHnsl MATEMaTHKH;
— “XOpomIo”: YeTKOoe, IOCIIEOBAaTEIIbHOE H3JI0KEHHEe MaTepuiia, JI0Ka3aTelbCTBO OCHOBHBIX
YTBEP)KICHUI C HE3HAYUTEIbHBIMH HEJIOYETaMH, TOJTBEPKICHHE OTPEACICHUN TpUMepaMH,
BJIaJICHHE MaTeMaTHYECKON TEPMUHOIOTHEH;
— “yIOBJIETBOPUTEIBHO . HEOCTATOYHO IOCIJIEIOBATENBHOE H3JI0KEHHWE MAaTepuia, 3aTpyIHEHUS
IPU JOKa3aTeIbCTBE OCHOBHBIX YTBEPXKIEHUH 1 10100pe MPUMEPOB K ONPEAETICHUSIM, HEIOCTATOYHO
rpaMOTHasl MaTeMaTH4YecKas pedb;
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— “HEyIOBJIETBOPHUTEIHHO’: HECIMOCOOHOCTh TepenaTh OCHOBHOE COJEp)KaHUE TEOPETUUYECKOTO
MarepHaia, CMEeIeHHe MaTeMaTUUYECKUX MOHATUM, 3aTPyJHEHNE B IPUBEIECHUH TPUMEPOB.

2. BpInomHEHNE MPAKTUYECKOTO 3a/1aHus OneTa:

— “OTIMYHO”: PallMOHATIBHOE BBIIIOJHEHHUE MPEJI0KEHHOTO 3aJaHMsl, BJIaIeHUE BBIYUCIUTEIbHBIMU
npreMaMH U HaBbIKaMH, 000OCHOBAaHHBIN BHIOOD OTBETA;

— “xopomo”: 6e30mKr00YHOe, HO HEAOCTATOYHO DPALMOHAIBHOE BBIINOJIHEHUE IPEI0KEHHOTO
3a[aHus, BIIaJICHUE BBIYMCIUTEIHHBIMH IPHEMaMH U HaBBIKaMH, BEIOOp OTBeTa O€3 OCHOBaHUS;

— “yIIOBJIETBOPUTEIBHO’: HEJOCTATOYHO ITOJIHOE BBINOJIHEHUE MTPEJI0KEHHOTO 3aJaHUsl, CBA3aHHOE
C BBIYMCIUTEIbHBIMU OIIMOKaMH, BBIOOp oTBeTa 0e3 00OCHOBaHUS, HCIPaBIEHHE OMIMOOK II0
HaBOJAIIIMM BOIIPOCAM IPENo1aBaTelis;

— “HEyJNOBIETBOPUTENBHO’: 3aJaHWE HE BHIIOJIHEHO B TIOJHOM OOBEME, JIOMYIICHBI
BBIYUCIIUTENbHbIC OIIMOKH, 3aTPYAHEHUS B TEOPETUUECKOM 00OCHOBAHUY MPEITI0KEHHOTO 3a1aHHsL.
PazBepHyThIli OTBET OOydYaromierocsi JOJDKEH IMPEICTaBIsATh COOOH CBSI3HOE, JIOTUYECKU
II0CJIEI0BATEIbHOE COOOIIEHUE Ha 3aJaHHYl0 TeMy, IIOKa3blBaTh €ro YMEHHME IPUMEHSThb
oIpezeNieHus, IpaBuja B KOHKPETHBIX CIIydasix.

Kpurepuu onieHuBaHus:

1) noHOTY U MPaBUIIBLHOCTH OTBETA;

2) creneHb OCO3HAHHOCTH, IOHUMaHUS U3y4E€HHOT0;

3) s3p1KOBOE OOPMIIEHHE OTBETA.

Kpurepuu oreHku:

v/ 100 -85 GawioB - €Clii OTBET MOKAa3bIBAET IPOYHBIE 3HAHHMS OCHOBHBIX MPOIIECCOB
U3y4yaeMol MpeIMeTHOI 001acTH, OTANYaeTCs TIIyOUHOM U MOJHOTOW PacKPBITHs TEMbI; BllaJIeHUE
TEPMHHOJIOTMYECKUM allapaToM; YMEHHE OOBSCHATH CYIIHOCTb, SIBJICHUH, MIPOLECCOB, COOBITUH,
JenaTh BBIBOABI U O0OOIEHMs, JaBaTh apryMEHTHUPOBAHHbIE OTBEThI, MPHUBOJUTH IPUMEPHI;
CBOOOHOE BJIaJIEHUE MOHOJIOTUYECKOM PEUbI0, JOTMUYHOCTb U IIOCIIEI0BATEIIbHOCTh OTBETA; YMEHUE
IPUBOANUTH IIPUMEPBI COBPEMEHHBIX MPo0sIeM u3yyaeMoil 061acTu.

v 85-76 - GawioB - OTBET, OOHAPYXKUBAIOIIUM MPOYHBIE 3HAHWS OCHOBHBIX MPOIECCOB
U3y4yaeMol MpeaMeTHO 00acTu, OTIaYaeTcs TIIyOMHOM U MOJIHOTOM PAacKPBITUS TEMBI; BIIAJCHUE
TEPMHHOJIOTMYECKUM allapaToM; YMEHHE OOBSCHATh CYIIHOCTh, SBJI€HUH, MPOLECCOB, COOBITUH,
JienaTh BBIBOABI M OOOOIIEHMs, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, MPUBOAUTH IPHUMEPHI;
CBOOOHOE BJIaJIECHNE MOHOJIOTHYECKON PEUBI0, JIOTUYHOCTD U MOCIIE0BATEIbHOCTh 0TBEeTa. OJTHAKO
JIOITYCKAaeTCsl OJJHA - IB€ HETOYHOCTHU B OTBETE.

v 75-61 - Gamn — OIEHUBAETCS OTBET, CBUJACTENLCTBYIONIMA B OCHOBHOM O 3HAHUH
MPOIIECCOB HU3Yy4aeMOil MpeaMeTHOW 00JacTH, OTIMYAIOLIUICS HEJOCTAaTOYHOW TIyOMHOW U
MOJIHOTOM PAacCKpBITUS TEMbl; 3HAHWEM OCHOBHBIX BOIPOCOB TEOpHUH; ciIab0 cHOpMHUPOBAHHBIMU
HaBBIKAMU aHallM3a SBJICHUH, MPOIIECCOB, HEJJOCTATOYHBIM YMEHHMEM JaBaTh apryMEHTHUPOBaHHbIC
OTBETHI U NMPUBOAUTH NMPUMEPHI; HEJOCTATOUHO CBOOOJHBIM BIIaJICHUEM MOHOJIOTMYECKOM peublo,
JIOTMYHOCTBIO U TOCIIEI0BaTEIbHOCThIO OTBETa. J[OMyCcKaeTcsi HECKOIBKO OMIMOOK B COJIEpyKaHUU
OTBETa; HEYMEHHUE TIPUBECTH MIPUMEP Pa3BUTHS CUTYAIHH, IPOBECTH CBS3b C JIPYTHMH acleKTaMHu
U3y4yaeMoi 00J1acTH.

v' 60-50 6a/u1oB — OTBET, OOHAPYKUBAIONIMI HE3HAHKE MTPOLIECCOB M3y4aeMOU TPEMETHOM
00J1aCTH, OTIIMYAIOIIUICS HETTTYOOKHUM PacKphITHEM TEMbl; HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHUH,
HeC(OPMUPOBAHHBIMU  HABbIKAMHU  aHajM3a  SBJIEHUM, IPOLECCOB; HEYMEHHWEM JaBaTh
apryMEHTHPOBAaHHBIE OTBETHI, CJIA0BIM BIIAJICHUEM MOHOJIOTUYECKON peublo, OTCYTCTBUEM
JIOTUYHOCTH U TIOCJIENOBATENbHOCTU. JlOMycKaloTCsl cepbe3Hble OMMOKH B COAEpPKaHUHM OTBETA;
HE3HaHHE COBPEMEHHOW MPOoOIeMaTHKU U3ydyaeMoi 00J1acTH.

6. Tembl pedepaToB
Tun (¢hopma) 3a0anus: pegpepam (noocomoexka 0oK1a0a)
1. Beinaromuecs: matematuku apesHoctd (ITudarop, ['epon Anexcanapuiickuii, EBkiaua u T.1.).
4. Pycckue matemaruku (I1.JI.UeObrmmieB u ap.)
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5. Coserckue matematuku (I1.C.Ypsicon, I1.C.Anexcannpos u ap.)
8. VI3 ucTopuu BOSHUKHOBEHHUS MMOHATHS HATYPaIbHOTO YKCIIA U HYJIS.
9. 13 rctopun pa3BUTHsI CUCTEMBI SAMHUL BEIMYUH. MeXIyHapOaHAs CUCTEMA €TUHHII.
10. O 3anucwu uncen B pesueii Pycu.
11. Bxian JI.®. Marauukoro B pacrpoCTpaHeHHE IeCATUYHOM cucTembl B Poccun.
12. Henmo3u1MOHHBIE CUCTEMBI CUUCIIEHUS.
13. MaTemaTuyeckas CHMBOJIUKA: €€ TIOSIBJICHUE U pPa3BUTHE.
14. ®yHKIIMU B IPUPOJIE U TEXHUKE.
17. 3nameHuTHIC UppaALlMOHATIbHBIC YHCTIA (YUCIIO T, YUCIIO €, «30JI0TOE CEUCHUEY).
18. MaremaTuueckue rnapasioKkchl.
19.Teopust uncen B ¢ pOBATHLHOM JCIIC.
20. IIpumeHeHHE METOOB aHATTUTUYECKON T€OMETPUU
21. HUcropus cozmanus quddepeHInaibHOTO HCUUCICHHUS.
22. TlpumeHeHHe TPOU3BOIHON B arpOHOMUH.
23. Ilpumepsl uHTepIperanuu AuddepeHnaIbHbIX YPaBHEHH B MEXaHUKE.
24. PaznuuHbIe IPUMEHEHHUS OINIPEICIIEHHOT0 MHTETpaia B arpOHOMUHU.
25. CucTembl 4ncen.
26. Ilpumenenue Teopun SKCTpeMyMa PYHKIIUH IBYX TEPEMEHHBIX.
27. Tlonsarue psana. Psag ®ubonayun. 30510TOE CEUCHUE.
28. UTto Takoe BapUallMOHHOE UCUUCIICHHUE.
29. IlpousBopsmue GyHKIUH.
30. IIpocreifme MaTeMaTHYECKHE MOJICH HAa OCHOBE T (PepeHINaTbHBIX YPABHEHUH U HX POJIb B
MOCTKEHUH MUPA.
Kpumepuu oyenxu peghepama

v' 100-86 GaioB BBHICTABISETCS OOYYAIOIIEMYCS, €CIIM OH BBIPa3WJI CBOE MHEHHE I10
chopMyITHpPOBaHHOW TpoOIEMe, apryMEHTHPOBal €ro, TOYHO ONpEACIUB €€ COJEpKaHWe |
cocrapisitone. [IpuBeieHbl TaHHBIE 0TEYECTBEHHON U 3apyO0eXHOM JINTepaTyphl, CTATUCTHYECKHUE
cBe/leHus, WH(pOpMAIHsi HOPMATHBHO-TIPABOBOTO xapakrepa. OOyuarommiicss 3HaeT W BIAIEeT
HaBBIKOM CaMOCTOSITEJIbHOM MCCIIEIOBATENbCKOM paboThl MO TeMe HCCIeOBaHMS; METOAaMU U
NpreMaMH aHaJl3a TEOPETUYECKUX W/WIM MPAaKTUYECKHX AacleKTOB H3y4aeMoil 00iacTu.
dakTHYECKUX OIIMOOK, CBSI3aHHBIX C TOHUMaHUEeM Npo0seMbl, HeT; rpadguuecku pabota oopmieHa
NPaBUIBHO.

v 85-76 - GamtoB - paGoTa XapakTepU3yeTCsl CMBICTIOBOM IEIbHOCTHIO, CBSI3HOCTBIO U
MOCJIEI0BATENbHOCTHIO U3JI0KEHUS; TOMYIIeHO He Oosee 1 omuOku npu oObSICHEHUH CMBbICTIA WU
coJiepkaHus mpoodaemsl. [ apryMeHTaluy NpUBOIATCS JaHHbIE OTEUECTBEHHBIX M 3apyOeKHBIX
aBTOPOB. [IpoIEeMOHCTPUPOBAHBI HCCIIEOBATENILCKUE YMEHHSI W HAaBBIKM. DaKTHUECKUX OMIMOOK,
CBSI3aHHBIX C TOHUMaHKUEM MpoOIeMsbl, HeT. JlomyIeHbl 0/1Ha-/1Be OLIMOKHU B 0pOPMIIEHUN PaOOTHI.

v 75-61 Gau1 — 00y4aroIuiics IPOBOJUT JOCTATOUHO CAMOCTOATENLHBIM aHATN3 OCHOBHBIX
ATANOB U CMBICIOBBIX COCTABJISIOIIMX MPOOJIEMBI; TOHUMAET 0a30Bbleé OCHOBBI M TEOPETUYECKOE
000CHOBaHME BBIOpaHHOW TeMbl. [IpHBIIeYeHBI OCHOBHBIC MCTOYHHKH IO PACCMATPHUBAEMOM TeMe.
JonymieHo He 60ee 2 omuO0K B CMbICIIE MITH COJIEpKaHUH MTPOOIeMbl, 0hOPMIIEHUH pabOTHI.

v' 60-50 GamnoB - ecnm pabora MPEACTABISIET COOON IMEPECKa3aHHBIA WM ITOJHOCTHIO
NepenrCcaHHbIi HCXOAHBIA TeKCT 03 KakuXx - InO0 KOMMEHTapueB, aHanu3a. He packpbiTa cTpykTypa
U TEOPETHUYECKasl COCTaBJISIONMIasl TeMbl. JlomymieHo Tpu win 0ojiee TpeX OMMOOK B CMBICIIOBOM
COJIepKaHUU pacKpbIBaeMOi Mpo0IeMbl, B 0hOpMIEHUN pabOTHI.

Pedepar obyuaromuiics uMeeT MpaBo MPEACTaBUThH B BUJIEC TTPE3CHTAIINN
Kpumepuu oyenku npezenmayuu doxnaoa:

S 50-60 6amtoB 61-75 GammoB 76-85 6amtoB 86-100 6aioB
q:)r (neynoBneTBo | (yIOBJIETBOpPHU- (xoporo) (oTnHu4uHO)
o PHUTENBHO) TEJIbHO)
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Kpurepu
u

CopnepxaHue KpUTEpUEB

[Tpo6nema e | IIpobnema [Tpobnema packpsita. | [IpoGiema packpbiTa
o packpbITa. packpbiTa He [IpoBeneH  aHanu3 | MOJTHOCTHIO.
= 2 OTCYTCTBYIOT | MIOJTHOCTBIO. pOOIIeMBI 6e3 | [IpoBenen ananus
a E BBIBO/IBI BriBosb! He MIPUBJICYCHUS po0JieMBl ¢
§ S ClIeJaHbl U/WH JIOTIOJTHUTEIIbHOU NpUBJICUYCHHEM
A E BBIBOJIBI HE nutepatypsl. He Bce | 1OMOTHUTENBHOM
000CHOBaHBI BBIBOJIBI CIeNaHbl | TUTEPaTyphl. BeIBOABI
1/ 000CHOBAaHbI 000CHOBAHBI
IIpencrasns- | IlpencraBnsiemas | Ilpeacrasisemas [IpencraBnsemas
o emMas nHopMmanus He | mHOpMAITUI HE uHpopmanus
% uHpoOpMaLus | CUCTEMaTH3UpPO- | CUCTEMaTH3WpOBaHa | CHCTEMaTH3HpOBAHa,
2 JIOTUYECKH He| BaHa W/WIIK He U TIOCTIeIOBATENIbHA. | MIOCJIEIOBATEIbHA U
g cBa3aHa. He| mocnenoBarenpHa. | Mcnosnb3oBaHo Oosee | JIOTHYECKHU CBS3aHA.
X MCIIOJIb30BaHbI | UCIONIB30BaHO 1-2 | 2 Hcnonb3oBano 6onee
é‘ npodeccronan| npopeccCHOHaIbHBI| MPO(ECCHOHANBHBIX | S TpoQecCHOHATBHBIX
bHBIC X TepMHUHA TEPMHHOB TEPMHHOB
TEPMHHBI
He ncnonb3o- | Mcnonbs3oBaHbl Hcnonb3oBanbl [upoxo
BaHBI TEXHOJIOTHH TEXHOJIOTUT UCIIOJIb30BaHbI
E texHojoruu | PowerPoint PowerPoint. He TEXHOJIOTHH
e PowerPoint. | gactuuno. 3-4 oostee 2 onubOK B (PowerPoint u mp.).
3 bonpuie 4 OLIMOKH B IIpeICTaBIIsIEMON OTtcyTCcTBYIOT
=9 ommoboK B npejacraBisieMon | nHpopMaluuu OLIMOKY B
o npencTaBis- | “HGpOpMaIUK peICTaBIsIeMO
eMoit uH(pOopMauu
uHpOpMaLUu

OTBeThI HA
BOIPOCHI

Hert oTBeTOB
Ha BOIPOCHI

ToJIBLKO OTBETHI
Ha 3JIeMEHTapHbIE

BOIIPOCHI

OTBeTHI Ha BOIIPOCHI
[MOJIHBIE W/WIIH
YaCTUYHO ITOJIHBIE

OTBeThI Ha BONPOCHI
HOJIHBIE, C
NIPUBUJICHAEM
IPUMEPOB U/UITH
NIOSICHEHU I
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