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1. [lepeyeHb KOMIETEHIIMI C YKA3aHUEM ITAaNOB UX ()OPMHPOBAHUS B NMPOLIECCe OCBOCHUS
o0pa3oBaTeIbHON NPOTrPaMMBbI
IMacnopT ¢oHIa OLIEHOYHBIX CPEACTB MO AUCHUIUIHHE (MOTYJII0)
a. Mo/ieJI KOHTPOJIMPYeMbIX KOMIIeTeH il

Komnereniun, opmMupyemble B IPOLECCE OCBOCHUS TUCIUTUIMHBI (MOIYJIS):

Tun DopMyJTHPOBKA Homep DopMyJIUPOBKA HHIAUKATOPA
KOMIIEe KOMIIETEeHI[UH HHIMKATOpPA JTOCTUKEHHS 1[eJTH
TeHUHH AOCTUKEHH S
neJu
O6menpodeccroHanbHast KOMIETEHIINS
Crioco0eH perarh TUTIOBBIC Hcnonb3yeT 3HaHUS OCHOBHBIX
3aa4u rpodeccruoHalIbHON 3aKOHOB MaTeMaTUYECKUX U
JIeSATEIbHOCTH Ha OCHOBE €CTECTBEHHBIX HAYK ISl PEILICHUS
3HaHUU OCHOBHBIX 3aKOHOB 3aja4 B MpodeccuoHanbHOM
MaTEeMATHYECKUX U OIK-1.1 JIeATETbHOCTH
OIIK-1 | ecTecTBEHHBIX HayK C
IPUMCHCHUEM
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH;

b. TpedoBaHue K pe3yabTaTaM OCBOEHUS TUCHUTLIMHbI
B pe3yabrare ocBOCHHMSI AUCHUIIMHBI (MOAYJIs1) 00y4aIOIIMIACH TOJIKEH:

3HaTh:

-OCHOBHBIC

3aKOHBI

MAaTEMATUYCCKUX H

pohecCuOHATILHON JESATENbHOCTH.

YMmerh:

CCTCCTBCHHBIX HAYK JUIA PCHICHUA

3ama4 B

-IIPUMEHSATH OCHOBHBIE 3aKOHBI MAaTEeMaTHYECKHX M €CTECTBCHHBIX HAyK JJIs PEICHMsS 3a7ad B
npoheccuoHaNbHOM e TeNIbHOCTH.

2. Onucanue mokasarejaei u KPUTEPUEB OLCHUBAHUSA KOMIIeTeHIIMii Ha PA3JIHYHBIX
ITanax ux (l)OpMI/IpOBaHI/Iﬂ, ONNUCaHHE IIKAJ OUCHUBAHUA

Tabmauna 1 — OneHka KOHTPOJIUPYEMOM KOMIIETEHIIMU AUCIUIIIIUHBI (MOTYJIs)

Ne Kon KonTponupyemsie pe3ynbTaTel 00ydeHHs HanmenoBanue
o KOHTPOJIMPYEMOM OLIEHOYHOI'O
KOMIIETEHIIH CpeacTBa
(uHOUKaTOpa
JOCTUKECHUS
KOMIIETEHITNH)

1 3nams: OCHOBHBIE 3aKOHBI MaTeMaTHueckux u | Tect
€CTECTBEHHBIX HayK JJIS pelIeHus 3a/1a4 B Pedepar
poECCHOHATBHON JEATETHHOCTH CobecenoBanmne

OIIK-1.1 Ymems: npuMeHATh OCHOBHBIE 3aKOHBI KonTtponbHas
MaTeMaTHYeCKUX M €CTECTBEHHBIX HAYK JUIS paborta
peleHus 3a1a4d B Npo(ecCHOHANbHOM [IucemenHoe
JeSITeIbHOCTH. 3a/laHue




Tabmuua 2 — [IpumMepHbIii IepedeHb OLIEHOYHBIX CPECTB

Ne
n/n

HaumenoBaunue
OLIEHOYHOT'O
CpEeACTBA

Kpatkas xapakrepuctuka
OLICHOYHOI'O CPEJICTBA

IIpencrasnenue
OLIEHOYHOI'O CPE/ICTBA B
donme

Tect

Cucrema cTaHIapTU3HPOBAHHBIX
3aJaHNM, TTO3BOJISIONMIAs
aBTOMAaTU3HUPOBATH MPOLIEYPY
U3MEPEHUS YPOBHS 3HAHUMN U
yMEHUH, 00yJaroIerocs

dDoH TECTOBBIX 3aJaHUN

CobecenoBanue

CpencTBo KOHTpOJIA,
OpPraHU30BaHHOE KaK CIICIaIbHAs
Oecea mpernoaaBaTes ¢
00y4aroIMHUCs Ha TEMBI,
CBSA3aHHBIC C U3y4aeMOU
JMCHIUTUIMHOW, ¥ PaCCYMTaHHOE HA
BBISICHEHHE 00beMa 3HaHUM
00y4aroIerocs 1o onpeaeicHHOMY
paszneiny, TeMe, mpobieMe | T.11.

Bomnpocs! o remam /
pazzenam AUCHUILINHBL,
IIPECTABIICHHBIC B
MIPUBA3KE K
KOMIIETECHIIUSM,
npeaycmorpeHsbM PITJT

Pedepar

[TpoaykT caMoCTOSTETLHON paObOThI
o0ydJaromierocs, mpeaCcTaBIsIONUN
co0OM KpaTKoe M3JI0KEHHE B
MMMCEMEHHOM BHJIE TIOJTyYCHHBIX
PE3yabTATOB TEOPETHUECKOTO
aHaJIM3a ONPEIEICHHON HAyYHOU
(yueOHO-HCCIIe10BATENbCKOM ) TEMBI,
TJIe aBTOP PACKPBIBAET CYTh
HCCIIEyeMOH MPOOJIEMBI, IPUBOIUT
pa3IMYHbIE TOUKH 3PEHHUS, a TAKXKe
COOCTBEHHBIE B3IJISA/Ibl HA HEE

Temsbl pedepaToB

3amgauga
(mpaxkTHUEeCcKOe
3a/1aHUE)

CpencTBo OLIEHKH yMEHUS
MIPUMEHSITH MOJIy4EeHHBIE
TEOPETUICCKHEC 3HAHMS B
MPaKTUYECKOW CUTYyaluu. 3aaada
(3amanue)nomkHa ObITh HAITpaBJIeHa
Ha OILICHWBAHUE TEX KOMIETEHIIHH,
KOTOPBIC MOJICKAT OCBOCHHUIO B
JTaHHOW JUCLMILINHE, JOJDKHA
COJIEPKATh YETKYIO WHCTPYKIIHIO 110
BBITIOJTHEHUIO HIIH AITOPUTM
JIeNCTBUI

KommnekT 3amad u
3aJaHui

KonTponbHas
pabora

CpencTBo IpoBEepKU YMEHUN
MNPUMCHATH TOJTYUCHHBIC 3HAHUA JJIA
peleHus 3a/1a4 ONpeIeIeHHOTO
THIIA TI0 TEME WU pa3fieity

KoMmieKT KOHTpOIBHBIX
3aJlaHUi 110 BapHaHTaM




Tabnuna 3 — Kputepun u mKaibl 75 OLEHKH YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIUU B XOJI€
OCBOCHMS AUCITUTUIMHBI

ITokazaTenu Kpurepun orerxn yposas copmupoBarnoctr kommerenmwm OITK 1.1,
OLICHUBaHUA HeynosnerBop | YI0OBIETBOPHUTEIHHO, Xoporto / | Otim4HoO / 3a4TeHO
UTENBHO, 3a4TE€HO 3a4TE€HO
He 3aureHo
«3HaTH» YpoBeHb MunuManbpHO YpoBeHb 3HaHUH B | YPOBEHb 3HAHUH B
3HaHUU HIDKE | AOMYCTUMBIA yPOBEHb o0neme, o0Beme,
MUHHMAJIBHO | 3HaHUIL; JOMYLICHO COOTBETCTBYIOIIEM | COOTBETCTBYIOLIEM
JOMYCTUMBIX | MHOECTBO HETpyOBIX porpaMme; nporpamme; 6e3
TpeboBaHUil; OImnO0K JIOTTYIIIEHO OImnO0K
HUMEIOT MECTO HECKOJIBKO
rpyobie HETrpyOBbIX OLIMOOK
OITHOKHN
«YMeTb» ITpu pemenun | [IpogeMoOHCTpUPOBaHBI IIponemonctpupo | IlpoaemMoHcTprupoBaH
THUTIOBBIX OCHOBHBIC YMEHHUSI. BaHBI BCE bl BCE OCHOBHBIE
(crapmaptHbIX | PemieHsl THoBbIe OCHOBHBIE YMEHUSI, HEKOTOpBIE —
) 3a7a4 He (cTanmapTHbIC) 3aMa4K ¢ | yMeHHs. PerieHpl | Ha yPOBHE XOPOIIIO
MPOJICMOHCTPHU | HETPYOBIMU OLTHOKAMH. BC€ OCHOBHEIE 3aKpETICHHBIX
POBaHbI Brmmonnens! Bce 3a4a4u C HaBBIKOB. PelreHn! Bce
HEKOTOPbIE 3a/laHusl, HO HE B MTOJTHOM | HETpyOBIMHU OCHOBHBIE 33]Ia41 C
OCHOBHBIC oOBpeme. OITMOKaMH. OTJIETbHBIMHA
YMCHUA. Brimosnens! Bce HECYIIECTBCHHBIMHA
Nmeror mecto 3a/laHus, B OITMOKaMH.
rpyObIe oJTHOM 00BeMe, | BuImomHeHbI Bce
OHII/I6KI/I. HO HEKOTOPKIC C 3aJaHus B IIOJIHOM
HEIOYETAMHU. o0Beme, 6e3
HEJI0YETOB.
Xapaxkrepuctuka | Kommerenmus | ChopMupoBaHHOCTH Cdopmuposanro | CHopMHPOBAHHOCTH
C(i)OpMI/IpOBaHHOCT B MOJIHOM KOMIICTCHIIM CTh KOMIICTCHIIN KOMIICTCHIIMHN
Y KOMIIETEHITUU Mepe He COOTBETCTBYET B I[EJIOM MIOJTHOCTBIO
chOpMHUPOBaH | MHHUMAJTBHBIM COOTBETCTBYET COOTBETCTBYET
a. TpeOOBaHUSIM. TpeOOBaHUSM. TpeOOBaHHSM.
Nmeromuxcst Nmeromuxcs 3HaHUU U Nmeromumxcst HNmMeromuxcs 3HaHUN U
3HaHUHN U YMEHUH B LEIOM 3HAaHUI U YMEHUN | YMEHUH U MOTHUBALIUU
yMEHUHI JIOCTAaTOYHO IS PELIEHHS | B LIEJIOM B IIOJIHOM Mepe
HEJIOCTaTOYHO | CTaHJAPTHBIX JOCTaTOYHO JIJISt JOCTaTOYHO JIJIS
JUIS pEeIlieHus] | TIPaKTHYeCKUX penieHus PEUIeHUs CII0KHBIX
MPAKTHYECKUX | PO ECCHOHAITBHBIX CTaHJIAPTHBIX MTPAKTHIECKUAX
npodeccuoHain | 3aaad, HO TpeOyeTcs MIPAKTHYECKUX poheCCUOHATb-HBIX
BHBIX 33J1a4 JTOTIOTHUTEThHAS npoeccuoHanmbH | 3a1a4
MPaKTHKA 110 BIX 3aj1a4
OOJIBITMHCTBY
MPaKTUYECKUX 33134
YpoBennb Hu3zkwuii IHoporossiii Ba3oBbiii Bricokmnii
copmupoBaHHOC
TH KOMINeTeH-IINI
Cymma  ©amuos 0 - 60 61-75 76 -85 86 — 100
(E)-k-k

* — OueHuBaeTcs I KaK0H KOMIIETEHIINHA OTAEIBHO.
**— CymmupyeTcs 0a 1o MoKa3aTemsM OLICHUBAHUS «3HAThY» U «YMEThY»; MPU ATOM COOTHOIIICHUE
KOMITOHEHTOB KOMITETEHIIUH B OOIIEH TPYJOEMKOCTH JUCIHMIUIUHBI «3HATHY» / «YMETb)» COCTABIISIET

40/ 60.



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

IIpoMe:kyTouHasi aTTecTAlMsI Ka4ecTBa MOJATOTOBKH OOYYaIOMIMXCS MO TUCIMILIMHE
(Monyn0) «MaremaTHKa» NMPOBOAUTCS B COOTBETCTBUU C JIOKAJIbHBIMU HOPMAaTHUBHBIMHM aKTaMH
AkaneMuu U SBJISIETCS 0053aTENbHON, NpeAHAa3HaYeHa ISl ONPENIEICHUs] CTETIEHH JTOCTHKCHHUS
y4eOHBIX 1ieJIell 110 TUCIMITIIMHE U IPOBOAUTCS B (popMe 3Kk3aMeHa B 1 —oM cemecTpe.

OOyuaromecss TOTOBATCS K JK3aMEHY CaMOCTOSTeNbHO. [loAroroBka 3akirodaeTcs B
U3y4eHUM IPOrpaMMHOr0 MaTepuajla JUCLUUIUIMHBI C HCIOJb30BAHMEM JIMYHBIX 3aIMCEH,
CENAaHHBIX B pabOYMX TeTpajsiX, U PEKOMEHIOBAHHOM B IMPOLECCE W3YyUEHUs UCLMILIMHBI
autepatypel. llpy HeoOXoaMMOCTH oOydJarommecs OOpamalTcs 3a KOHCYJIbTAalUeHd K
IPEIoJIaBaTelto, BeyLEMY JaHHYIO JUCLUIUIMHY.

dopma MpoBeACHUs MPOMEXKYTOUHOM aTTeCTalUU I 00YYaIOLINXCSl HHBAINIOB U JIUI] C
OFPaHUYEHHBIMH BO3MOXHOCTSIMM  3/I0pOBbSl  BBIOMpAaeTcs C y4e€TOM HHAWBUIYaJIbHBIX
ncuxo(u3nIecKux 0coOeHHOCTEeH (YCTHO, MUCEMEHHO Ha OyMare, MMCbMEHHO Ha KOMITBIOTEpE, B
¢dopme TectupoBaHus u T.1.). IIpm HeoOXoauMocTH OOy4arOIMMCS MHBAJIMJAM M JIMLAM C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMU 37J0POBbSI MPEIOCTABISETCS TOMOJHUTEIBLHOE BpEMS s
IOJrOTOBKM OTBETA HA HK3aMEHe / 3a4eTe.

Meronvka OlleHUBaHUs
1) Mo crobamtbHOI 1mKae B Tabuity 4 3aHectd 6asl (Bi), moydeHHbIe 00YYaOIIUMCS B XO/IE
ocBoeHus qucuuiunHel. (Kputepuu npencrasiens! B Tabnuue 3).

Tabmuna 4 — Ilpumep pacdeTHON TaONMIIBI HWTOTOBOTO OICHWUBAaHUS KOMICTCHIIMHA Y
oOyudaromerocst no qucumumHe (Moaynio) «MaTemaTuka
Kon MHJUKATOpa | Y CIOBHOE Onenka mTPUOOPETEHHBIX KOMIIETCHIMA B
KOMIIETEHIIUU 0003Ha4YeHHe Oanax
HJ-1 OIlK-1.1 b1 100
Hroro (OBi) 100
B cpennem OB/ n 100

2) OmpesenuTh OIEHKY MO JUCHHUIUIMHE (MOAYJIIO) IO IIKajJe COOTHECEHHs OalioB M OIEHOK
(Tabmura 5).

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

HToroBsiii 6t 0-60 61-75 76-85 86-100
Heynosnersopur
YA p Y 10BJIETBOPUTEIIHHO Xopomio OTnn4HO
Onenka €JIbHO
(3aureHo) (3auTeHo) (3auTeHoO)
(He 3auTeHO)
YpoBeHb N
o IToporoselii N .
c(hOpMUPOBAHHOCTH Hwuzkuii ba3zoBblit Bricokuii
KOMIIETEHIU I

[Tokazarenun «3HaTB», «yMETh» MPHU MPOMEKYTOUHOH aTTecTaluu B GopMe IK3aMeHa
OTIPEEIIOTCS OILICHKaMH «OTIIUYHOR, «XOpOLIOY, «YZIOBJIETBOPUTEIILHO,
«HEYIOBIETBOPUTEIBHO», UYTO COOTBETCTBYET YPOBHSAM C(HOPMHUPOBAHHOCTH KOMITIETEHIIHIA
«BBICOKHI», «0a30BBIIN», «IIOPOTOBBINY, «HUZKUN.

«OmauyHo» — 00yJaronuiics TIIyOOKO M MPOYHO YCBOWJI BECh MPOTPAMMHBIA MaTepua,
HCYEpIBIBAIOIE, TOCIEI0BAaTENIbHO, TPAMOTHO U JIOTUYECKHM CTPOWHO €ro u3Jaraer, He
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3aTpyIHSETCS] C OTBETOM IPU BUIOW3MEHEHUHU 3a/laHus, CBOOOJHO CIIpaBisieTcs C 3ajauaMu U
MPAKTUYECKUMH  33aJaHUSIMHU, TPABIWIBHO OOOCHOBBIBAET TMPUHATHICE PEIICHUS, YMEeT
CaMOCTOSTENIbHO 000011aTh M U3J1araTh MaTepua, He JOMycKas OIUOOK.

«Xopowo» — 00ydarIMiCs TBEPIO 3HAET IMPOTrpaMMHBIN MaTepuall, TPaMOTHO U IO
CYIIECTBY M3JIaraeT ero, He JI0MYyCKAaeT CYIIeCTBEHHbIX HETOYHOCTEH B OTBETE Ha BOMPOC, MOXKET
MPABWIBHO MPUMCHITh TEOPETHYECKHUE TOJIOKEHUS W BIAACeT HEOOXOAMMBIMHU YMEHUSMU H
HABbIKAMU MPU BHIMOJIHEHUH TPAKTUUYECKHUX 3aJaHUi.

«¥Yoosnemeopumenbro» — 00yUYAIOUTUIICS YCBOWI TOJLKO OCHOBHOHM Marepwall, HO He
3HAET OTJENIbHBIX JeTaliei, OMyCKaeT HETOYHOCTH, HEJJOCTaTOYHO MPaBUIIbHbBIE (POPMYITHUPOBKH,
HapyIlIaeT I[OCJIEJOBATEIbHOCTh B M3JIOKEHUHM IPOTPAMMHOIO MaTepuajia U HCHBITHIBACT
3aTpyJHEHUS B BHIMOJHCHUH TPAKTHYECKHUX 3aaHHM.

«Heyoosnemsopumenvro» — 00y4aronuiics He 3HaeT 3HAYUTENbHOM YacTH MPOrpPaMMHOTO
MaTepuaia, JOIYCKaeT CYIIECTBEHHbIC OIMMOKU, C OONBIIUMHU 3aTPyJHEHUSMHU BBHITOTHSICT
MPAKTUYECKUE 3a/IaHus, 3a1a4H.

Tekymas arrectanmusi 00y4awIIUXCH 10 JgucHUIUIUHE (MOAyio) «Maremarukay
MPOBOAUTCA B (DOPME KOHTPOJIBHBIX MEPONPUATUH MO OLICHUBAHUIO (PAKTHUECKUX PE3YyIbTaTOB
OCBOCHUS JUCHUIUIMHBI (MOIYJS) B paspe3e KoMIeTeHmuid u ¢ auddepeHmumanueit mo
nokazaressim «3HATb» u «YMETby.

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

KOMIIeTeHIMi B Ipoiecce 0CBOeHUS 00pa30BaTeIbHON MPOTrPAMMBI.

4.1 Tecmoeguvie 3a0anus 01: oyenku komnemenyuu OIIK 1.1. no nokazamenio «3namoy

I. Tun 3apanuii: BIOOP 0JHOT0 NMPABWJILHOTO BAPUAHTA M3 MPEAJI0KEeHHbIX BAPUAHTOB
O0TBETOB

Bapuanr 3ananus 1.

IlopsaoK onpeAaenuTesns — 31o:

1. nuana3oH 3Ha4YEHUI ero 3JIEMEHTOB

2. 3HaYeHHE MPOU3BEACHUS JJIEMEHTOB INIABHOM IWaroHalu
3. YUCJIO ero CTPOK U CTOJOIIOB

4. cyMMa MHJIEKCOB MEPBOTO 3JIEMEHTA NEPBOIl CTPOKU

Bapuanr 3ananus 2.

Paccrome d wecry rouxavu M5 Y1) u Ma(:Y2) onpesenserca o popwyse
L d=06+% ) +(y+y, )
5 &= =% ) +(y, - v,)
g d =06 —-x ) =(y, - y,)

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

Bapuant 3aanus 3.

Koopannaramu BeKTOpa Ha3bIBaIOTCS:

1. cocraBnsroLME BEKTOPA HA OCU KOOPAMHAT;
2. HampaBJIAIOIIKE KOCUHYChI 3TOTO BEKTOPA;
3. IpoeKLuK BEKTOpa Ha OCH KOOpJUHAT;




4. yrabl MeXay BEKTOPOM M OCSIMHU KOOpPAHMHAT.

BapuanTt 3ananus 4.
IIpenen noCTOSSHHON paBeH
1. mocTOSTHHOM

2. HyJIO0

3.equHUILIE

4. HE CYIIECTBYET

Bapuant 3aganus 5.

Heo0x0auMBIM YCIOBUEM SKCTPEMYMa (QYHKIIMU ABYX IEPEMEHHBIX SBIISCTCS
1. Hanmare mpou3BoIHOM

2. Haimmuue Todek neperuba

3. PaBeHCTBO HYJIIIO YaCTHBIX MMPOU3BOIHBIX (DYHKITMH

4. Bo3pactanue pyHKIUU

BapuanT 3aganus 6.

KakoB reoMeTpHYECKHI CMBICI IIPOU3BOIHOM?

1. oHa paBHA CKOPOCTH MaTEpPUAIHHOM TOYKHA B MOMEHT BPEMEHU
2. 3TO TaHTEHC yIJia HAaKJIOHA KacaTelbHOU B TOUKE KacaHUs

3. 3TO Macca MaTepUaIbHON TOUKHU

4. ero HET

Bapuant 3aganus 7.

Pemrenns mnddepeHnanbHbIX YPaBHEHUH MOAPA3AEIIIOTCS Ha:
1. tpoGHBIE

2. YacTHBIE

3. HeIbHbBIE

4. mapameTpu4ecKue

BapuanT 3aganus 8.

Ecnu B Touke %o mepBast mponsBogHast QyHKIIMK paBHA HYJIIO, TO:
1. %o - Touka SKCTPEMYMA;

2. %o - TOYKa MUHUMYyMa;

3. % - Touka MakcHMyMa;

4. X - KpuTHYECKas TOUKA.

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

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

2.TaKyl0 3aBUCUMOCTb IIEPEMEHHON y OT IEPEMEHHOM X, YTO KaXIOMYy 3HAUEHHUIO X
COOTBETCTBYET €AMHCTBEHHOE 3HAYCHHUE ),

3. Takyl0 3aBHCHUMOCTb INEPEMEHHOM X OT NEPEMEHHOW y, 4YTO OJHOMy 3HAYEHUIO ) MOTYT
COOTBETCTBOBATh HECKOJIBKO 3HAUEHUH X;

4. 3aBUCUMOCTb IEPEMEHHOM ) OT IEPEMEHHOMN X.

8



Bapuant 3aganus 10.

YacTtHas npou3BoiHas GYHKIIMU HECKOJIBKHUX EPEMEHHBIX — 3TO:

1. oObIuHas mpou3BOIHAS

2. IpOU3BOJIHAS, BEIUMCIIEHHAS 110 KAaKOW-TM00 NEPEMEHHOM B ITPEAIOI0KEHUHU, UTO BCE OCTAIIbHBIC
IIEPEMEHHBIE SBJIAIOTCSI KOHCTAHTaMHU

3.BO3Be/I€HUE B KBajpar

4. onepanys yMHOXECHUS

Bapuant 3aganus 11.

'
O6wmuM _peutenneM auddepeHInanbHOro  ypaBHeHus nepsoro nopsaka Y = f(X, y)

Ha3bIBACTCA (bVHKI_II/IH BHA.
1. X = (C)

2. Y = @(X,C)

3.y = f(x,c)

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

1. Tun 3aianuii: BbIOOP HECKOJIbKHX NPABWIbHBIX BAPMAHTOB U3 NMPeIJ10KeHHbIX BADUAHTOB
OTBETOB

Bapuant 3aganus 12.

U3 npennoKeHHBIX IPe/IesIOB YHCIOBbIX MOCIEI0BATEILHOCTEH BEIOEPUTE BEPHBIE:

. C . C . C
1. Iim==0. 5, lim==0. 3lim—=0w0
n—o N " Tn0n " T'n>0n

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

n—ow ! n—0 C ! n—o G

Bapuanrt 3ananus 13.

K cBolicTBaM HeoNnpeaeIEHHOTO0 HHTErPajia OTHOCITCS:

. UHTErpaJl CyMMBbI PaBEH CyMM€ UHTETPaJIOB

. TPAHCTIOHUPOBAHHE

. BBIHECEHHE MMOCTOSTHHOM 32 3HAaK MHTErpasia

. IeJICHUE MHTETpaja Ha MOJbIHTETPaTbHYI0 () YHKIIHIO

. IHTETpaJl IPOU3BEJICHUS PABEH MTPOU3BEICHUIO HHTETPAJIOB

N kW

BapuanT 3ananus 14.

Onepanys yMHOXEHHS IBYX MaTpHIl UMEET MECTO, €CIIU:

. pa3MEpHOCTH MaTpHI] COBIAJAIOT

. KOJINYECTBO CTPOK MEPBOI MaTPUIIbl PABHO KOJIMUYECTBY CTOJIOIIOB BTOPOH MaTPHIIBI

. KOJIMYECTBO CTOJIOIIOB MEPBOIl MATPHUIIBI PABHO CTPOK CTOJOIIOB BTOPOI MaTpPHUIIbI

. KOJIMYECTBO CTPOK MEPBOI MATPHUIbl PaBHO KOJIMYECTBY CTPOK BTOPOW MaTpPHIIbI

. KOJIMYECTBO CTOJIOIIOB MEPBOIl MATPHUIIBI PABHO KOJIMUYECTBY CTOJIOIIOB BTOPON MaTpPHULIbI

DN AW~

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

Bapuanr 3aganus 15.



VY CTaHOBHTHL COOTBETCTBHE B3aMMHOTO pacronoskernus mpameix Y=KiX+b1 u y=Kk, x+b,

I[TPSIMBIE ITPU YCJIOBUU, UTO
1. ITapannenbHsl; 1. ki=k2 bi=b2
2. IleprieHIUKYIAPHBI, 2.ki=k2 b1#b2
3. Ilepecekarorcs Mo yriom ¢ ; 3. kika=-1
4. CoBIiagaror. 4. ki ko =1
k, —k
5 tga - —2 1
' 1+ kK,

BapuanTt 3aganus 16.

Y CcTaHOBUTE COOTBETCTBHUE MCXKAY ITPOU3BOJHBIMU M UX OINPCACICHUIMN

YACTHBIE [TPOU3BO/IHBIE 2 OITPEAEJIEHUA
IMOPAJIKA

1 527 1. z iuddepenuupyercs aBa pasza mo X

OX oy

82 7 2. Z nuddepeHnupyercs cHadazia 1o Y, a moTom
2 5 pe3ynbTat 1udGepeHunpyroT mo X

OX
3 027 3.2 I[I/I(b(bepel(I)L&)preTc;l CHayaJa 1o X, a MoToM

e3yabTatr AudepeHuupyroT mo
oy ox pesy. p Py y
4. 7 tuddepennmpyercs qBa pasza 1o y

BapuanTt 3amganus 17.

YcTaHoBUTE COOTBETCTBHE CBOMCTBAM (DYHKIIHH:

11y>0 1 | Bospacraer
2| y<0 2 | Boruyras
3|1y >0 3 | Yernas

4| y"<0 4 | YobIBaeT

5 5 | Bemyknas
6 6 | Heuernas

BapuanTt 3amanus 18.

Y CTaHOBUTL COOTBETCTBHE MEXKY NOHATUSIMHU M COOTBETCTBYIOIIMMU ONPeACIICHUSIMH

ITOHATHUE

OITPEAEJIEHUA

1. Bekrop

COBIIAIAIOT

2. Hynb - BexTOp

2. HampaBiieHHBIH OTPE30K

10
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3. EAMHUYHBIN BEKTOP 3. BekTopbl, Jexamue B MapaJUIeIbHBIX
MJIOCKOCTSIX (MJIM B OJTHOM TJIOCKOCTH)

4. KOJUTMHEapHbIE BEKTOPbI 4. BekTop, IJIMHA KOTOPOTO paBHA €IUHUIIE

5. KOMIUIaHApHBIE BEKTOPBI 5. BekTopsbl, nexamue Ha IapajIelbHBIX
MPSIMBIX (MK Ha OJTHOM TPSIMOIA)

6. Bekropsbl, jexaliyge B IEpEeCcEKarolIUXcs
IIJIOCKOCTSIX

IV. Tun 3agaHuii: 3aJaHde OTKPBITOI0 THNA (CAMOCTOSITEJbHBIH BBOJ 00Yy4YalOUIUMCSI
NMPAaBWJILHOI0 OTBETA B BH/Ie TEPMHUHA, KPATKOI0 ONpe/ieIeHnsl)

BapuanTt 3aganus 19.
OnpeneneHHbI HHTETPa OOBIYHO BBIYHCISETCS IO (hopMyIie

Bapuant 3aganus 20.
Ecnu cuctema ypaBHeHHI HMeET €IMHCTBEHHOE PellieHUe, TO OHA HAa3bIBACTCS

BapuanTt 3amanus 21.
[Ipemen oTHOIICHHWS TpHUpAlICHUs QYHKIUH K TPHUPANICHUIO apryMEHTa, IPU CTPEMIICHUHU
MOCIIEHETO K HYIIO Ha3bIBAETCS byHKIIUN

BapuanTt 3aganus 22.
CxkansipHO€ NMPOU3BEICHNUE TTEPIICHIUKYIISIPHBIX BEKTOPOB PABHO

4.2 Tecmoegvie 3a0anus 01 oyenku komnemenyuu UI-1 OIIK 1.1. no noxazamento « Ymemoy

Bapuanr 3ananus 1.

Jan tpeyroapHuk ¢ BepmnHaMu A(2,0), B(-2.4) u C(1,5). HaliTn KoOpAMHATY cepeIMHbBI CTOPOHEI
AB

1. (2,2);

2.(0,2);

3.(3,2);

4. (2,0);

Bapuant 3aganus 2.

JnuHa BekTopa Z :?i + 2__} _3 _|>( paBHa:
1.8;

2. \/ﬁ;

3.-2;

4. V10 .

Bapuanr 3aganus 3.
CKOJBKO DKCTPEMYMOB COAEPKUT (DVHKIMS N300pAKEHHAS HA PUCVHKE?

1.0
2.3
3.2

11 X



4.1

BapuanT 3ananus 4.

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

0
2

2.
3.
4. -1

BapuanTt 3aganus 5.

CyMMa 4acCTHBIX IPOU3BOHEIX IIEPBOrO MOPSLAKA QVHKIIUHA Z=XY+2X-2V
1. 1+x-y

2.1

3.0
4, x+y

BapuanT 3aganus 6. Y
[Tomaas KPUBOJIMHEHHOM Tpanenuy paBHa:
1.7/3

2.10
3.15
4. 1.

y=x"

Bapuant 3aganus 7.
3 2

3HadeHue onpeaeaureas | 4 b

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

PaBHO.

BapuanT 3aganus 8.
VpaBHeHue npsMoit, mpoxoasien uepe3 Touku 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.

O6nacts onpeenenns dyukman Y = V1—3X :
1.x>1/3

2. x<-1/3

12



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

Bapuant 3aganus 10.

BoruucanTs 0pou3BoaHy0 y = e* — 3x
l.e*—-1

2.e* -3

3. (e*+e)

4. m(ed-¢?)

Bapuant 3ananus 11.

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

1. 540;

2. 500;

3.520;

4.40.

BapuanTt 3amganus 12.
Boruncants uaTerpai [ e3¥dx

Bapuant 3aganus 13.

XapakTepUCTUICCKOMY YPAaBHCHUIO k2 +1=0 COOTBETCTBYECT I[I/Id)d)eDGHIII/IaJII)HOC YPaBHCHUC!

Ly +y'+1=0

2.y"+y=0
3. yN—y:O
4. y"+y' =0

Bapuanrt 3ananus 14.
0%7

ox?

YacTtHas IIpOU3BOAHAA oT (bVHKIII/II/I Z:X2+2V paBHa:.

el N =
RPN O
po3

2x, +x,=3,
2x, —3x, =1

OHDeI[eJ'II/ITeJ'IB CHUCTCMBbI VDaBHeHI/Iﬁ paBCH!

BapuanT 3aganus 15. {

1.-8
2.6
3.12
4.3
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BapuanTt 3amanus 16.

VYrnoBoit ko3¢ punent npsmoi V =3x—5 paBeH:
1.1;
2.2;
3.3;
4.5

BapuanTt 3amanus 17.

3 I X+1 .
HAYCHUC npeﬂena )!_I:D 2X B 3 PaBHO:

1.6;

2. 4

3.-8;

4.1/2

Bapuant 3aganus 18.
[Ipow3BoaHas y = sin2x paBHa:
1. sin2x

2. CoS2x

3. 2cos2x

4.0

Bapuant 3aganus 19.
. 1
Omnpe/ie/ieHHBIH HHTErPAI J-O (x + 1)dxpasen:

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

BapuanTt 3ananus 20.

4
O6miee pemenne nuddepeHmansHOro ypasaenus V — ; HMEET BUJI:
1.y =x*+C
2. y=x"+C
3. =x+C
4. y=x+C

Il. Tun 3axanuii: BHIOOP HECKOJIbKHUX NPABUWIBHBIX BAPDHAHTOB U3 NMPeE/IJI0KEHHbIX BADHAHTOB
0TBETOB
BapuanTt 3amanus 21.

i f (x) =3x?
Kakue 13 nepeuncaeHHbIX (YHKIIHA SIBISIOTCS IEPBOOOPA3HBIMU JIIs PYHKITUH: (X) =oX

1. X3+6

14



X3
2. 3 1
3. X +2
4. 6X—3
5. X°—4

Bapuanr 3aganus 22.

Kakwne n3 clieAyIonmx YpaBHEHHH SBIISIOTCS I[I/Id)(beDeHHI/IaJ'IBHBIMI/I?

L x> +y3=7+x
2.12y'+ 36y = 2X;
3.y"—Inx+3x%=cosy
4.7 -3yCoS X = X

5. y"+y' +1=0

I1l. Tun 3agaHuii: ycTaHoOBJIeHHEe NPABWJIbHOI MOCJI€I0BATEIbHOCTH B TMPelJI0KEeHHBIX

BApHAHTAX OTBETOB
BapuanTt 3aganus 23.

Y CcTaHOBUTE COOTBETCTBHUE MCXAY YPAaBHCHUAM d)VHKIII/II/I 1 UX CBOMCTBAMH

YPABHEHUA ©YHKIA CBOMCTBA
1 |y=x° 1 | Yernas pyHkuums
2 y= x3 2 | Heuernas ¢pyHKIIUS
3 y= % +1 3 | OyHKIMS OOMIETO MOJIOKESHHUS
4 y=x*+5x-3 4 | [lepuoguueckast pyHKIUS
5 5 | JIuneitHast pyHKIMS

Bapuant 3aganus 24.

e 1 2 3 0 -2
JIaHbl MAaTPHUIEI - 0 -1 u - 1 o) YCTAaHOBUTE COOTBETCTBUE:
OIIEPALINU PE3VIJIBTAT
1. A+B 1 4
1. 1 -
2. A*B 0 2
2. 1 2
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3.A-B 1 0
> —1)

4. B*A 2 2
-1 oj

5.2A 2 4
>0 —2j

2 -2
-1 oj

Bapuant 3aganus 25.

Y cTaHOBUTE COOTBETCTBUE MEKY YPABHCHUSIMH KPUBBIX M NX HA3BAHHUSIMHU:

l'unep6ona 1 2 2
1 P LA
9 25
2 | Dnmuric 2 | x*+2y*=0
OKpyXHOCTb 3 2.2
3 Yo
4 8
4 | ITapabona 4 | 3x+ y2 =7

5 | MHUMBIN DIJUIHAIIC

Bapuanrt 3ananus 26.

Y CcTaHOBUTE COOTBETCTBHUE MEXAY METOJaMHU MHTCIPUPOBAHUA U UHTECT'pAJIaMU.

HUHTCTPHUPOBAHUSA 11O HACTAM

METO/IbI NUHTEI'PAJIbI
1) 3TOT MHTErpal MOXKHO BBIYHCIHTH MO (popMysie 3aMeHbI 1) f COSX dx
[IEPEMEHHON X
2) 3TOT UHTETPall MOYKHO BBIYHCIUTH METOIOM 2) f xe3*dx

3)) [xe* dx

BapwuanTt 3amanus 27.

TOPSIJIOK

YPABHEHUA

1) IlepBoro nopsiaka;
2) Broporo nopska;
3) Tpetnero nmopsiaka.

1) 2y + y" =sin x
2) Y +6Inx=x+3y
3) V() +x7) =3
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y Y (y+x) =3

IV. Tun 3agaHuii: 3aJjaHue OTKPBITOI0 THNA (CAMOCTOSITEJbHbIH BBOJA 00y4YalOUIUMCS
NPaBUJIbHOIO OTBETA B BH/Ie TEPMHUHA, KPATKOI0 ONpe/ae1eHHs)

Bapuant 3aganus 28.
CornmacHo HEOOXOAMMOMY MPHU3HAKY CYIIECTBOBAaHHUS TOYEK OJKCTpEeMyMa, KOOPAMHATHI

CTallMOHAPHOM TOYKH ISl PYHKLMH JIBYX TIEPEMEHHBIX z=x2+y2 paBHBIL: X= S V= .

BapuanTt 3ananus 29. 1 1

Munop Mz1 matpunsl 4 =

paBeH

0 1

Bapuant 3aganus 30.
[Lromans GuUrypsl, orpaHuyeHHON JuHuaMu: Y=6X, y=0, Xx=1, Xx=2 paBHa

Kpumepuu oyenusanus mecmoswix 3a0anutl.
[ITkana oneHMBaHUS TECTOB B pa3pe3e KOMIETEHIINI

MaxkcumanbHOoe dakTHyecKoe
[TokazaTenu u KpUTEPUU OIICHKH KOJIMYECTBO OaIIOB KOJIMYECTBO
OaioB

YpoBeHb yCBOEHUS TEOPETUYECKOTO MaTepHana 40

10 TIOKA3aTento «3HaThy

OIIK 1.1

VMeHne BBIIONHATH 3aJaHUS II0 ITOKA3aTENII0 60

«YMETh»

OIIK 1.1

Bcero 100

B

S.IIpomerccymounan ammecmayus

Bonpocut k 3x3ameny no oucyunaune «Mamemamura» - 1 cemecmp.
Beruucnenue onpenenurene 2 u 3- oro nopsiika (paBuiIo TPEYrOJbHUKOB).
[TonsiTue MUHOpa M anreOpanyuecKoro JOMOJHEHUS K DJIEMEHTY ONpPENCIUTENS, BBIUYUCIECHUE
OTIpeNIeNIUTEINS METOAOM Pa3I0KEeHHUs IO CTPOKE WIIH CTOJIOIY.
Matpuubl (eAMHUYHAS, TPAHCIIOHUPOBaHHAs, HyJeBas). JlelicTBUs HaJ MaTpullaMu (CIOKEHUE,
BBIUNTAHUE, YMHOKEHUE HA YUCIIO, IPOU3BEICHUE).
Ornpenenenne 0OpaTHON MaTpHIlkl. Teopema 00 oOpaTHOM MaTpuiie.
Pemenue cucreM JMHEHHBIX YypaBHEHUU (COBMECTHBIE, HECOBMECTHBIC, OIpE/IEIEHHBIE).
Pemenne cucrem: popmynamu Kpamepa; MaTpuuHbiM MeTo10M; MeTo ["aycca.
Kak omnpenenstorcs AekapTOBbl KOOPANHATHI TOUYKH HA MJIOCKOCTU? Kak BBIYMCIUTB pacCTOSHUE
MEXIy JBYMS TOUYKaMHM Ha IUIockocTH? Hanwumurte ¢Gopmyinsl neneHus OoTpe3ka B JaHHOM
OTHOLIECHUH.
Kak onpenensitoTcst noasipHble KOOPIWHATHI TOUYKH Ha TUNIOCKOCTH?
Hanumure GopMysbl CBS3M NOISPHBIX U AEKAPTOBBIX KOOPIUHAT TOYKU HA MIOCKOCTH.
JlaiiTe onpeeneHyre ypaBHEHHs JIMHAN Ha TIIOCKOCTH.

. Hanummure ypaBHeHHE MPsIMOIL: a) ¢ YTIII0BBIM K03 duiimeHTom; 6) od1iee; r) B OTpe3Kax Ha OCsX.
. Hammummre dopmyiy amst BBIYHCICHUS yTila MEXIY ABYMs MPSMBIMU. Kak BBITISIAT YCIIOBHE

NnapayiCJIbHOCTH U NCPIICHAUKYIIAPHOCTU IBYX I'IpSIMBIX?
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12. HanummuTe ypaBHEHWE TPSIMOM, MPOXOMISIICH: a) uepe3 3aJaHHYyl0 TOUYKYy B 3aJaHHOM
HarpasieHuy; 0) uepes JBe 3aJaHHbIC TOUKH.

13. Chopmynupyiite omnpeneneHus OKPYKHOCTH, JJUIMICA, TUIEpOoJbl, mapabdonsl. KakoBbl
KaHOHMYECKHE YPaBHEHUS ITUX JIUHUNA?

14. KakoBo ypaBHEHHE 1apadoJibl, y KOTOPOW BETBU HAIPABJICHBI: a) BIIEBO; 0) BBEPX; B) BHU3; T)
BIIpaBo?

15. Onpenenenue Bekropa. /[lnuHa Bekropa. PaBHble M NPOTHBOIOJIOKHBIE BeKTOphl. IloHsTHE
KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

17. JluneiiHble omepaluu HajJ BEKTOpPaMHM, 3aJaHHBIMH TI'€OMETPHUYECKU (CIIOKEHHUE, pPa3HOCTh,

YMHO>XEHHUE Ha YUCIIO).

18. PaznokeHue BeKTOpa 1o opraM KoopAauHaTHbIX oceil. Koopaunatel BekTopa. Hanpasistomue

KOCHHYCBI. OCHOBHOE CBOCTBO.

19. Paguyc Bexrop. Jdnuna Bexktopa. KoopauHaTel BeKTOpa, 3aJaHHOTO CBOUM HA4YajOM U KOHIIOM.

[ToHsATHE KOIIMHEAPHOCTH BEKTOPOB. Y CIIOBHE KOJIJIMHEAPHOCTH.

20. Onpenenenne CKaJIspHOrO Npou3BeleHUs. UemMy paBHO CKaJsIpHOE IIPOU3BENECHHUE BEKTOPOB,

€ClIM OHU NepHeHAUKYJsApHbl. Kak BbIpakaeTcsl CKalsipHOE IPOU3BEICHHE BEKTOPOB YEpe3

KoopauHaThl? UemMy paBeH CKaJsIpHBIM KBaapaT BeKTOpa?

21. ®opmyna KocuHyca yria Mexay Bekropamu. Kak HalTH NpOEKIHIO OAHOIO BEKTOpa Ha

HaIpaBJeHHe JAPYroro? Ueny papaa paboTa CHiIbI MPH MPSIMONHHEHHOM IBIDKCHHH €€ TOYKH

HPUIOKEHUS?

22. YpaBHeHUe JUHUN B pocTpaHCTBE. BbIBOJ ypaBHEHUs cephl.

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

24. Chopmynupyiite ompenenenne Qynkuuu? Uto Takoe obiactb omnpeneiaeHus (yHKIUU?

Kakue cymecTByroT criocoObl 3aganuii GyHKIun?

25.YUto Takoe OeCKOHEYHO Majas U OecKoHeuHO Oosbliast BenuuuHbl? Kakas cylecTByer cBs3b

mexay Humu? Chopmynupyiite onpenernenue npenena ¢yHKIHH.

26. Omnpenenenue npeaena GyHkuuu. ChopmynupyiTe OCHOBHbIE TEOPEMBI 0 Ipeaeaax QyHKIHMH.

27.Bunbel HEONpeneNeHHOCTeH W IpaBWia MX pPacKpbITHs. [lepBblii 3ameuaTenbHBIA Tpeed.

BTtopoii 3ameuaTenbHbIN Mpeed.

28. Ilpupamenns aprymenTa u GpyHKuuu. Jlaiite onpeneneHuss HEPEPHIBHOCTH (PYHKIINH.

29.YcnoBus HeNpepbIBHOCTU (YHKLIMHU B Touke. YTo Takoe Touka paspbiBa? Knaccudukanums

TOuYeK pa3pbiBa. OCHOBHBIE CBOMCTBA HEMPEPHIBHBIX (PYHKIIHM.

30. ChopmynupyiiTe onpeaeneHne npon3BoaHor. OOIIee MpaBUIIO HAXOXKACHUS (YEThIpe mmara).

KakoB reomerpuyeckuii, Gpusnueckuii, SKOHOMHUECKUI, OMOJIOIMYECKHI CMBICIT MPOU3BOIHON?

IIpumepsl.

31. Uro naseBaercsa auddepennnanom ¢yHkuuu?l2. B yem cocrout ornmume nuddepeniuana

¢yukun ot e€ mpupameHus? Ilpumenenue nuddepeHnmana Kk NpuOIUKEHHOMY BBIUYHCICHHUIO

3HaYeHUIO (QYHKIINH.

32. YUro Ha3bIBaeTcs skcTpeMyMoM ¢yHkMu? Kak HallTh MakCUMyM 1 MUHUMYM (QyHKIUH?

33. Kak HaiiTh HamOoiblllee M HAWMCHbIECe 3HAYCHHUS (QYHKIMH Ha OTpe3ke? Bcerma nm oHU

CYILECTBYIOT?

34. Kak HaxosT HHTEPBAJIbI BHITYKJIOCTH U BOTHYTOCTH M TOYKHU Nepernda rpapuka GyHKuun?

35. Uro Ha3bIBaeTcss acCUMITOTON KpuBoi? Kak HaxosaTca BepTUKAIbHBIE U HAKIIOHHBIE aCUMITTOTHI

rpaduka QyHkunun?

36. Chopmynupyiite onpezesieHre nepBoodpasHoit. OCHOBHOE CBOMCTBO.

37.Yro Ha3bIBaeTCs HeoNpeneieHHbIM uHTerpasoM? KakoB ero reomeTpuueckuil cmbIci?

OcHOBHBIE CBOMCTBA HEONPEAECIEHHOIO HHTErpasa.

18



38. MeTroa MoACTaHOBKM B HEONPEIEICHHOM HHTErpasie. BeiBeaure hopMyiny HHTETpUPOBAHHSI 110
gactssMm. Kakum oOpazoM paz0uBaeTCsi MHTETpall HA YaCTH B 3aBUCHMOCTH OT MOABIHTETPATBHOTO
BBIPAXKEHHUS?
39. Chopmynupyiite ornpeneieHHe OMPEIEIEHHOT0 HWHTErpaia U YKaXUTe €ro reoMeTpudecKuil
CMBICTI, MEXaHUYECKH, Onomorndeckuit cmbici. [lepedncinTe OCHOBHBIE CBOMCTBA OMPEICIICHHOTO
UHTETrpaa.
40. Harumure hopmyny Herorona-Jlerioauma. MeToasl BEIYMCICHHS ONPEISICHHOT0 HHTETpaa.
41. Kakum o0Opa3oM BBIUKCISETCS IUIOHIA[b (GUTYpbl C TMOMOIIBIO OMPENEIIEHHOr0 HHTErpaia,
o0Bembl Ten BpatieHusa? [Ipumenenne onpeesieHHoro HHTerpaiga B GU3UKe.
42. ]JlaiiTe onpeiesieHne HeCOOCTBEHHOTO MHTETpaia ¢ 0ECKOHEUHBIMU MpeesiaMy HHTETPUPOBAHUS.
[TpuBenuTe MPUMEPHI CXOSIIUXCS U PACXOSIINXCS HHTETPAJIOB.
43. JlaWite ompeneneHue (QYHKIHMH JBYX MEPEeMEHHBIX, e€ oOmactu ompexaencHus. [ padux
(GYHKIMY IBYX [TE€PEMEHHbIX.
44. OrmpeneneHue YaCTHOM MPOU3BOJHON MEPBOrO MOpsAKa (QYHKIHMU IBYX MEPEMEHHBIX I10
a000My U3 HE3aBUCUMBIX MepeMeHHbIX. CdopMynupyiTe mNpaBuiia HaXOKICHHS YaCTHBIX
IPOM3BOIHBIX ITEPBOTO TOPSIIIKA.
45. Omnpenenenue mnonHOro AuddepeHnrara W TMOJHOTO MNpUpaleHUus (QYHKIUU ABYX
NEPEMEHHBIX?
46. JlaiiTe onpeaeneHUe YACTHBIX MPOU3BOAHBIX BTOPOTO MOpsaAKa U cHOpMynUpylTe IpaBuiia
WX HaXOXICHHS U TEOPEMY O PABEHCTBE CMEIIAHHBIX TPOU3BOTHBIX.
47. JlaliTe ompeneieHHEe TOYEK MAKCUMyMa U MHUHUMyMa Ui (DYHKUIMU JBYX HEPEMEHHBIX.
CdhopmynupyiiTe HEOOXO0IMMOE M TOCTATOYHOE YCIIOBHSI CYIIIECTBOBAHUS TOUEK IKCTPEMyMa JIJIst
(GYHKIINY IBYX NTEPEMEHHbIX.
48. ChopmynupyiiTe IpaBUIIO HAXO0XKICHHUS TOUYEK SKCTpeMyMa st QYHKIMH IBYX ITEPEMEHHBIX.
49. Kakoe ypaBHeHue HasbiBaercsi auddepenunansueiM? Ilopsaok nuddepenuanbuoro
ypaBHeHHs. UTo Ha3bpIBaeTCs pemeHneM audQepeHnnanbHoro ypaBHeHHs?
50. Kakoe pemenune auddepeHInaTbHOr0 ypaBHEHHS HasbiBaeTcss oOmmM? YacTHbIM?
Cdhopmynupyiite 3agauy Komm st nuddepeHnumansHoro ypaBHeHHUS IEPBOTO MOPSKa?
51. Jlaiite ompenenenue AudepeHInaIbHOr0 YpaBHEHHS C pa3AesSIOUMMUICS TepeMEHHBIMU.
N310xuTE METO/T HAXOXKICHUS €r0 OOIIETO PeIICHHS.
52. Yto Ha3biBaeTca AuddepeHnanbHbpIM ypaBHEHUEM BTOPOro nopsiaka? UTo Ha3bIBaeTCs €ro
OOLINM U1 YaCTHBIM pelIeHHUEM?
53. Bujsl ypaBHEHUH, TOMyCKAIOIINE MOHKEHUS TOPSAKA. MeTOIbI UX pelIeHHs.
54. Jlaitte ompexaeneHue JuHEHHOTO AuddEepeHIINaTIbHOTO YpPaBHEHHsI TEPBOTO MOPSAKA.
N310xHUTE METO/I HAXOXKIECHUS €r0 OOIIEro pereHHs.
55. KakoBa cTpykTypa oOIIero pemeHus JUHEHHOTO OaHOpoAHOoro auddepeHnanTbHOro
ypaBHEHHUS BTOPOTO MOPSAKA.
56. Kakum 00pa3oM coCTaBsieTCS XapaKTepUCTHUYECKOE YpPaBHEHUE JMHEWHOTO OTHOPOJHOTO
muddepeHIaTbFHOTO YPaBHEHUS BTOPOTO MOPSIIKA C TOCTOSHHBIME Kod(uiineHTaMu 1 Kak OHO
coctapisieTcsi? CTpykTypa OOIIEro pemieHus 3TOr0 ypaBHEHHUS B 3aBUCHUMOCTH OT KOpHEH
XapaKTePUCTUIECKOTO YPaBHEHHUSI.
57. KakoBa cTpykTypa OOIIEro pemieHus JMHEHHOro HEOJHOPOAHOTo auddepeHIHaTbHOro
YpaBHEHHUS BTOPOTO MOPSAKA.

Kpumepuu oyenueanua omeema na skzamene.
1. 3nanue Teopermyeckoro martepuana OTBETbl Ha BOMPOCHI MO COJEPKAHUIO TEOPETUUECKUX
BOIPOCOB Ouiiera:
— “OTIMYHO™: 4YeTKoe, IOCJeI0BaTeIbHOE H3JIOKEHHE MaTepuiia, J0Ka3aTelbCTBO OCHOBHBIX
YTBEP)KICHHH, ITOATBEPKACHUE OIPENEICHUH NpUMEpaMu, TpaMOTHas MaTeMaTH4YecKas peyb,
YMEHHE YCTaHaBIUBATh MEXIIPEIMETHBIE CBS3M C KypCOM MaTEeMaTHUKHA HAYalbHOW IIKOJIBI H
METOJTUKOH TPEIo1aBaHNsI MAaTeMATHKH;
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— “XOpoIIo”: YeTKOe, TMOCIEI0BATEIbHOE W3JI0KEHUE MATepHiia, JA0Ka3aTeIbCTBO OCHOBHBIX
VTBEPXKACHUM C HE3HAYUTEIbHBIMH HEIO0YeTaMH, IOATBEPKACHUE ONPEICICHUN MpUMepamH,
BJIaJICHUE MAaTEMATUYECKON TEPMUHOJIOTHEN;

— “YIOBIETBOPUTEIBHO: HEAOCTATOYHO IOCIICIOBATEIHLHOE M3JIOKCHUE MaTepuia, 3aTPyJAHCHUS
IIPU 10Ka3aTeIbCTBE OCHOBHBIX YTBEPKACHUI U TOAO0pE MPUMEPOB K ONPEAETCHUSIM, HEIOCTATOYHO
rpaMOTHAasi MaTeMaTH4ecKas peyb;

— “HeyJIOBJIIETBOPUTEIHHO: HECIOCOOHOCTh NepenaTb OCHOBHOE COJEp>KaHUE TEOPETUYECKOTO
MaTepuaia, CMEIICHHEe MaTeMAaTHUECKUX TIOHATUH, 3aTPYAHCHHUE B TIPUBEICHUU TIPUMEPOB.

2. BbInomHEeHNE MPAKTUYECKOTO 3a/1aHus OMIIeTa:

— “OTJIMYHO”: pallMOHATILHOE BBIMIOJHEHUE MPEIOKEHHOTO 3a/I1aHHs, BIaJICHUE BHIYMCIUTEIbHBIMU
pUeMaMy U HaBbIKaMH, 00OCHOBAHHBIN BBIOOp OTBETA;

— “xopomio”: 06e30mu00YHOe, HO HEIOCTATOYHO PAI[MOHATHHOE BBHIMOIHEHHE MPEII0KEHHOTO
3aJlaHus, BJIaJIcHHE BHIYUCIUTENIbHBIMU IPUEMaMH U HaBbIKaMH, BBIOOP OTBeTa 0€3 OCHOBAaHUS;

— “yIOBIETBOPUTEIILHO’: HEIOCTATOYHO MOJIHOE BBITIOJIHEHUE TIPEIOKECHHOTO 3a]JaHus, CBI3aHHOE
C BBIYHCIUTENIbHBIMH OIIMOKaMH, BbIOOp OTBeTa 0e3 000CHOBaHMSI, HCIPABICHHE OLIMOOK I10
HABOJISAIIUM BOIIPOCAM TPETIOAABATEIIS;

— “HEyIOBIETBOPUTENIBHO: 3aJlaHW€ HE BBIIOJIHEHO B TMOJHOM OOBEME, JIOMYIIEHBI
BBIUMCIIUTEILHBIC OMNOKY, 3aTPYIHCHUS B TCOPETHUECKOM 00OOCHOBAHUY MPEIIOKCHHOTO 3aJaHHUS.
Pa3BepHyThlii OTBeT OOyd4aromierocst JAOJDKEH MPEACTaBIsATh COOOM CBSI3HOE, JIOTUYECKU
MOCIICIOBATEIbHOE COOOIICHHE Ha 33JaHHYI0 TEMy, IIOKa3blBaTh €ro yMEHHE IPUMEHSTh
oTpezieNieHus], MpaBUjia B KOHKPETHBIX CIIydasx.

Kpurepuu onieHuBanus:

1) mOMHOTY ¥ MPaBUIBLHOCTH OTBETA;

2) cTerneHb 0OCO3HAHHOCTH, TOHUMAHUS U3YyYEHHOTO;

3) s3bIKOBOE O(hOPMIICHHE OTBETA.

Kpurepuu oneHku:

v/ 100 -85 OGawioB - ecliM OTBET IOKa3bIBAET IMPOYHBIC 3HAHHMS OCHOBHBIX IPOIECCOB
M3y4aeMoil peMETHON 00JaCTH, OTINYAETCS TIIyOMHON M MOJHOTOW PacKpBITHUS TEMbI; BiIaJleHUE
TEPMHHOJIOTHYECKUM alnapaToM; YMEHHE OOBSCHATH CYIIHOCTH, SBICHUH, MPOILECCOB, COOBITUH,
JIeJIaTh BBIBOJBI M OOOOIICHWS, JaBaTh apryMEHTUPOBAHHBIC OTBETHI, MPUBOJUTH TPUMEPHI;
CBOOOHOE BJIaJIECHUE MOHOJIOTUYECKOU PEUbl0, JTOTHUYHOCTh U TIOCTIEI0BATEILHOCTh OTBETA; YMEHUE
IPUBOJIUTH MPUMEPHI COBPEMEHHBIX MPOOIEM U3ydyaeMoi 00IacTH.

v 85-76 - GamioB - OTBeT, OOHAPYKUBAIOIINI MPOYHBIC 3HAHWS OCHOBHBIX MPOIECCOB
M3y4aeMoil NMpeAMeTHON 00JacTH, OTINYAETCS TIIyOMHON M MOJHOTOW PacKpBITHUS TEMbI; BiIaJleHUE
TEPMHHOJIOTHYECKUM alNapaToM; YMEHHE OOBSCHSATH CYIIHOCTH, SBICHUH, MPOIECCOB, COOBITUM,
JIeNIaTh BBIBOJBI M OOOOIICHWS, JaBaTh apryMEHTUPOBAHHBIC OTBETHI, MPUBOAHWTH TPHUMEPHL;
CBOOOIHOE BJIaJICHUE MOHOJIOTUYECKOM PEUBI0, IOTUYHOCTH U MOCIIEI0BATeIbHOCTh 0TBeTa. OTHAKO
JIOITYCKAETCs OJTHA - JIBE HETOYHOCTH B OTBETE.

v/ 75-61 - Gamr — OIIEHMBAETCA OTBET, CBHIETEILCTBYIOIIMM B OCHOBHOM O 3HAHHWH
MPOIIECCOB M3Yy4aeMO# MpeaMEeTHON 007acTH, OTJIMYAIOIIUNUCS HEIOCTaTOYHOM TIIyOMHON u
MOJTHOTOM PACKPBITUSL TEMbI, 3HAHHEM OCHOBHBIX BOIPOCOB TEOpHUH; ciIab0o chHOpMUPOBAHHBIMU
HABBIKAMU aHAJIM3a SBJICHUH, MPOIECCOB, HEAOCTATOYHBIM YMEHHUEM JaBaTh apryMCHTHPOBAHHBIC
OTBETHI U MPUBOJAUTH MPUMEPHI; HEJOCTATOUYHO CBOOOJHBIM BIAJICHHEM MOHOJIOTHUYECKON PEUblo,
JIOTUYHOCTBIO M TIOCJIEIOBATEIILHOCTHIO OTBeTa. JlomycKkaeTcss HECKOJIBLKO ONMIMOOK B COJEPIKaHUN
OTBETa; HEYMEHHE MPUBECTH MPUMEP PA3BUTUS CUTYyallUU, IPOBECTH CBS3b C JPYTUMHU aCHEKTaMU
n3y4aeMoil obsactu.

v 60-50 GamioB — OTBET, OOHAPYKMBAIOIHI HE3HAHKE MPOIIECCOB M3y4aeMOM MPeMETHON
00J1aCTH, OTITMYAONIUICS HETITYOOKUM PAaCKPBITHEM TEMbI; He3HAHHEM OCHOBHBIX BOIIPOCOB TCOPHH,
HeCOPMUPOBAHHBIMU ~ HABBIKAMHU  aHalW3a  SBIEHUH, TIPOIECCOB; HEYMEHHEM JaBaTh
apryMEHTHPOBAHHBIE OTBETHI, CJIA0BIM BIIAJICHUEM MOHOJIOTHYECKOH pPEUYblo, OTCYTCTBHEM
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JOTUYHOCTH ¥ TIOCIIEOBATENFHOCTH. JlOMyCKaroTCsl Cephe3Hble OMMOKH B COAEPKAHWU OTBETA;
HE3HaHHE COBPEMEHHON MPOOJIeMaTHKN U3ydyaeMoi 00JIacTH.

6. Tembl pedepaToB
Tun (ghopma) 3a0anus: pegpepam (nodcomoska 00k1ada)
1. Beipatomuecs marematuku apeBHocTH (IIudarop, 'epon Anekcanapuiickuii, EBkimug u T.11.).
4. Pycckue matemaruxu (I1.JI.UeObImieB u ap.)
5. Coerckue marematuku (I1.C.Ypsicon, I1.C.AnexcanpoB u zp.)
8. M3 uctopuu BO3HUKHOBEHUS TIOHATHS HATYPAIHHOTO YUCIIA U HYJIS.
9. U3 uctopuu pa3BUTHsI CUCTEMbI SAMHUI] BETUYHH. MeXTyHapoIHAsl CUCTEMa €UHUII.
10. O 3anucu uucen B peBHei Pycu.
11. Bxian JI.®. Marauukoro B pacnpocTpaHeHHUE ASCATUYHONU cucTeMBI B Poccum.
12. Henmo3u1MOHHbBIE CUCTEMBI CUUCIICHUSL.
13. MaremaTuueckasi CUMBOJIMKA: €€ MOSBICHUE U Pa3BUTHE.
14. ®yHKUMK B IPUPOJIE U TEXHUKE.
17. 3nameHuTHIC UppALMOHATIbHBIC YHCTIA (YUCIIO T, YUCIIO €, «30JI0TOE CEUCHUEY).
18. MaremaTuueckue rnapaaioKkchl.
19.Teopus uncen B G pPOBATBLHOM JICIIC.
20. [IpumeHeHHE METOOB AaHATTUTHYECKOW T€OMETPHUU
21. HUcropus cozmanus quddepeHIManbHOTO HCUUCIICHHUS.
22. IlpuMeHeHUE MPOU3BOAHON B arpPOHOMUH.
23. [Ipumeps! naTEprIpeTaniuy TUdGepeHINaTbHBIX YPAaBHEHUI B MEXaHUKE.
24. Pa3nuuHble MPUMEHEHHSI OIIPEICIICHHOTO HHTEerpaia B arpOHOMUH.
25. CucTtembl 9ncen.
26. IIpumenenue Teopun SKkcTpemMyMa GYHKIUHU IBYX IE€PEMEHHbIX.
27. Ilonstue psaaa. Psg ®ubonauyun. 3070T0E CEUCHHE.
28. Yro Takoe BapHallMOHHOE UCUUCIICHUE.
29. IlpousBopsimue HyHKIUH.
30. IIpocreiime MaTeMaTHYECKHE MOJICH HAa OCHOBE T (PepeHIINaTbHBIX YPAaBHEHUH U X POJIb B
HOCTH)KEHUH MUpA.
Kpumepuu oyenxu peghepama

v 100-86 6amioB BBICTABISETCS OOYYAIOMIEMYCS, €CIIH OH BBIPa3WJl CBOE MHEHHE II0
chOopMyYITHPOBaHHOW TpoOIEMe, apryMEHTHPOBAlT €ro, TOYHO ONpEACIUB €€ COJEepKaHWe |
cocrapisitone. [IpuBeieHbl TaHHBIE 0TEYECTBEHHON U 3apyO0eXHOM JINTepaTyphl, CTATUCTHYECKUE
cBeleHus, WH(pOpMAIHsi HOPMATHBHO-TIPABOBOTO Xxapakrepa. OOyuarommiicss 3HaeT W BIAIeeT
HaBBIKOM CaMOCTOSITEJIbHOM MCCIIE0BATENbCKOM paboThl MO TeMe HCCIEeIOBaHMS; METOAaMU U
npreMaMH aHaJ3a TEOPETUYECKUX W/WIM MPAaKTUYECKHX AacleKTOB H3y4aeMoil 00iacTu.
dakTHYECKUX OIIMOOK, CBSI3aHHBIX C TOHUMaHUEeM Ipo0ieMbl, HEeT; rpaduuecku padbota oopmieHa
NPaBUIBHO.

v 85-76 - GamtoB - paGoTa XapakTepU3yeTCsl CMBICIOBOM IEIbHOCTHIO, CBSI3HOCTBIO U
MOCJIEI0BATENbHOCTIO U3JI0KEHUS; TOMYIIeHOo He Oosee 1 omuOku npu oObsICHEHUH CMBbICIA WU
coJiepkaHus mpoodaemsl. [ apryMeHTaluu NpUBOIATCS JaHHbIE OTEUECTBEHHBIX M 3apyO0eKHBIX
aBTOPOB. [IpoeMOHCTPUPOBAHBI HCCIIEOBATEILCKAE YMEHHSI U HAaBBIKM. DaKTHUECKUX OMIMOOK,
CBSI3aHHBIX C TOHUMaHUEM MPoOIeMbl, HEeT. JlomyIeHbl 0/1Ha-/1BE OLIHMOKH B 0pOPMIICHUN PaOOTHI.

v 75-61 6aiut — 00yJaromuics MPOBOJKUT JOCTATOYHO CAMOCTOSITELHBIN aHAIN3 OCHOBHBIX
ATANOB U CMBICIIOBBIX COCTABJISIOIIMX MPOOJIEMBI; TOHUMAET 0a30Bbleé OCHOBBI M TEOPETUUYECKOE
000CHOBaHME BBIOpaHHOW TeMbl. [IpHBIIeYeHBI OCHOBHBIC MCTOYHHKH 10 PACCMAaTPHUBAEMOM TeMe.
JonymieHo He 6oee 2 omuO0K B CMbICIIE MITH COJIEPKaHUH MTPOOIeMbl, 0hOPMIIEHUH pabOTHI.

v' 60-50 GamnoB - ecnm pabora MPEACTABISIET COOON IMEPECKa3aHHBIA WM ITOJHOCTHIO
NepenrCaHHbIA HCXOAHBIA TEKCT 03 KakuXx - TInO0 KOMMEHTapueB, aHanu3a. He packpbiTa cTpykTypa
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U TEOpeTHYecKasi cocTaBisionias TeMbl. JlonmymeHo Tpu win Oonee Tpex OMHOOK B CMBICIOBOM

COJIepKaHUU PacCKpbIBaeMOi Mpo0IeMbl, B 0OpMICHUN paOOTHI.
Pedepar oOyuarommuiicst nMeeT npaBo MPeACTaBUTh B BUJIE IPE3CHTANT

Kpumepuu oyenku npezenmayuu doxnada:

g 50-60 6amioB 61-75 G6amoB 76-85 Gamios 86-100 6ammoB
5 (neynoBneTBo | (yIOBJIETBOPH- (xopor0) (oTHMuHO)
5 PUTEIHHO) TEJILHO)
Kpurepu Copneprxanue KpuTepueB
u
[Tpo6nema e | I[Ipobnema [Tpobnema packpsita. | [IpoGiiema packpbiTa
o packpbITa. packpbiTa He [IpoBeneH  aHanu3 | MOJTHOCTHIO.
= S OTCYTCTBYIOT | OJIHOCTBIO. poOJIEMBI 6e3 | [IpoBenen ananus
2 L% BBIBO/IBI BriBosb! He MIPUBJICYCHUS po0JIeMBI ¢
§ S ClIeaHbl U/WIH JIOTIOJTHUTEIHHON MIPUBJICYCHUEM
A E BBIBOJIbI HE nutepatypsl. He Bce | 1OMOTHUTENBHOM
00OCHOBAHBI BBIBOJIBI CHCNaHbl | TUTEPATyphl. BEIBOIBI
1/ 000CHOBaHbI 000CHOBaHBI
IIpencrasns- | IlpencraBnsemas | IIpeacraBnsemas [IpencraBnsemas
o emMas nHpopMmanus He | mHGOpMAITUI HE uHbopmanus
% uHpOpMaLKs | CUCTEMaTH3UpPO- | CHCTEMaTH3MpOBaHa | CHCTEMAaTH3MPOBAHa,
2 JIOTUYECKH He| BaHa W/WIIK He U TIOCTIeIOBATeNIbHA. | MTOCJIeIOBAaTeIbHA U
g cBsizaHa. He| mocnenoBarensHa. | Mcronb3oBaHo Ooliee | JIOTHYECKH CBS3aHA.
X UCIIOJIb30BaHbI | UCIIOJIB30BaHO 1-2 | 2 Hcnonb3oBano 6onee
l% npodeccronain| npopecCHOHaIbHBI| MPO(ECCHOHANBHBIX | 5 poQecCHOHaTbHBIX
bHBIC X TepMHUHA TEPMHHOB TEPMHUHOB
TEPMHHBI
He ncnonb3o- | Mcnonbs3oBaHbl Hcnonb3oBanbl [upoko
BaHBI TEXHOJIOTHH TEXHOJIOTUHT UCTIOJIb30BaHbI
% texHojoruu | PowerPoint PowerPoint. He TEXHOJIOTHH
e PowerPoint. | gactuuno. 3-4 oostee 2 onmmbOK B (PowerPoint u mp.).
2. bonpure 4 OIIMOKY B MpeICTaBIsIeMO OTCyTCTBYIOT
=9 OlIMOOK B npejacraBisieMol | nHpopMaluu OLIMOKY B
O npencTaBist- | “HGpOpMaIUK pEeCTaBIIEMOI
eMoit nHpopmanuu
uHpopMaLuu
g Het otBetoB | TonbKO OTBETHI OtBetbl Ha Bonpockl | OTBETHI HA BOIPOCHI
7 2 Ha BOMPOCHI | HA DJIIEMEHTApHbIE | MOJIHBIE U/UITU TIOJIHBIE, C
§ =3 BOTIPOCHI YaCTUYHO TTOJTHBIC MIPUBUICHACM
S 2 IPUMEPOB U/UITH
MTOSICHCHHH
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