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IlacnopT KOMILIEKTa KOHTPOJ/IbHO-0LIeHOUHBIX CPe/ICTB

B yuebOHbIX T1aHax yueOHasi guciuruimHa «OY /] 07 MareMaTHKa» BXOAUT
B COCTaB OOIMX yueOHBIX TIpeAMeTOB, (OPMHUPYEeMbIX U3 00s3aTeNIbHBIX
npegMeTHbIX  obnacteii  PI'OC  cpemHero  obmiero  oOpa3oBaHus, IS
cneruanbHocTeld CITO. C yuétom npodusisi ocBavBaeMou CrieljuajbHOCTH JaHHbIM
yueOHbIN TIpeiMeT peanu3yeTcs Ha 1 Kypce.

OcBoenve cozpepxanus yueOHoi aucturuiiael OY/[ 07  Maremartrka
obecmieuriBaeT AOCTH>KEeHUE CTYJeHTaMH CJIeIVIOIIUX Pe3y/bTaToOB:
JUIHOCTHBIX (JI):

JI1. ChopMHUpOBaHHOCTH Mpe/JCTaBAeHUI O MaTeMaThKe Kak YHHUBepCaTbHOM
sI3bIKe HayKH, CPeCTBE MOJeIUPOBaHuUs SIBJIEHUW Y MPOLeCCOB, UesdX U MeToAax
MaTeMaTHKW;

JI2. TloHMMaHWe 3HAaUYMMOCTM MaTeMaTHWKU [Jid HayYHO-TeXHUUYEeCKOro
nporpecca, C(GOPMUPOBAHHOCTb OTHOLIEHHWS K MaTeMaTMKe KakKk K 4YacTd
o0ITeuesIoBeUeCKOM Ky/IbTypbl 4Yepe3 3HAKOMCTBO C WCTOPHEM pa3BUTHUS
MaTeMaTHKU, BOJIIOLIMeH MaTeMaTUdeCKUX Uien;

JI3. Pa3BuTHe JIOTUUECKOTO MBbIII/IeHUs, POCTPAHCTBEHHOTO BOOOpakeHUs,
aJITOPUTMHUUECKOHN KY/bTYPbl, KDUTUUHOCTH MBIIIIEHHSI Ha YPOBHe, He06X0[UMOM
asist Oyayirei mpogeccoHaNbHOM AesiTe/IbHOCTH, AJ1sI TIPO/IOJKeHUs1 06pa3oBaHUs
1 caMo0o0pa30BaHus;

J14. OBnasieHrie MaTeMaTUUeCKUMU 3HAaHUSAMU U YMEHUSIMH, He0OXO0IUMbIMU
B T[IOBCEJJHEBHOW JKWU3HM, [JiI OCBOEHHSI CMEXHBIX eCTeCTBeHHOHAyUHbIX
JUCLIUTIIMH M AUCLMIVIMH  TNpOodeCCUOHANbHOTO  LUK/Ma, [/ TIO/IyYeHUst
obpa3oBaHuss B 007acTaX, He TpeOyOmUX yriaybseHHOM MaTeMaTHYeCKOM
TO/IFOTOBKUY;

JI5. ToTroBHOCTL U CIOCOOHOCTH K O00pa30BaHHIO, B TOM UHCJIE
camMoobpa3oBaHuIO, Ha MPOTSKEHWU BCel >KU3HM; CO3HATelbHOe OTHOIIeHWe K
HeTipepbIBHOMY 00pa30BaHWI0 KaK YCJ/IOBHIO YCIIeITHOW TMpodecCcuoHalbHONU U

00I1IeCTBEHHOM /leATeTbHOCTH;



JI6. T'OTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITE/IbHOM TBOPUECKOW W
OTBETCTBEHHOM [leATe/IbHOCTH;

J17. T'OTOBHOCTB K KOJIJIEKTUBHOM paboTe, COTPYIHAUYECTBY CO CBEPCTHUKAMMU
B oOpa3oBarebHOM, OOIIECTBEHHO II0Ie3HOH, y4eOHO-MCCIe[0BaTeNbCKOMH,
MPOEKTHOM U JIPYTHUX BU/IaX JesATe/IbHOCTY;

MeTanpeaMeTHbIX (M):

M1. ¥YMeHUe caMOCTOSITe/IbHO OTIpeJie/isiTh Lie/IU esiTeJIbHOCTU U COCTaBJISATh
TUIaHbl JIeAATeIbHOCTH; CaMOCTOSITeJIbHO OCYLLECTB/IATb, KOHTPOJIMPOBaTh U
KOPPEKTUPOBATh [1eATEeJIbHOCTh; MCII0/b30BaTh BCE BO3MOXKHbIE PECYpChl [JIsl
JOCTW)KEHUs TIOCTAaBJeHHbIX 1lefleli W peanu3alyyd T[JIaHOB [IeATe/IbHOCTH;
BbIOMpATh YCTIeNIHbIe CTPAaTeru B Pa3/IMUHBIX CUTYALIUSX;

M2. YMeHue TIPOAYKTUBHO OOILAThCS W B3aWMO/IeHiCTBOBaTH B IIpoliecce
COBMECTHOW  [IeSiITeTbHOCTH, YYMThIBaTb MO3WLIMU  JAPYTMX  yYaCTHUKOB
nesiTeNTbHOCTH, 3((PEeKTUBHO pa3pelliaTb KOH(IUKTHI;

M3. BrageHne HaBbIKaM{ I103HABaTe/IbHOM, yueOHO-HCCIe10BaTeTbCKONW U
TIPOEKTHOM JIesiTeJIbHOCTA, HaBBIKAMU pa3pellieHust Tpob/ieM; CIIocoOHOCTb |
TOTOBHOCTh K CAMOCTOSITE/IbHOMY TMOMCKY METO/IOB PeLleHUs MPAaKTUUeCKUX 3a/jay,
TIPUMEHEeHUIO Pa3/InuHbIX METO/0B I03HAHNS;

M4. T'oTOBHOCTb W CIIOCOOHOCTbL K CaMOCTOSITelTbHOW WH(OPMAIIMOHHO-
T03HaBaTe/IbHOM JleSITe/IbHOCTH, BK/TIFOUasi yMeHHe OPUEeHTUPOBAThCS B Pa3/TMUYHBIX
WCTOYHMKAaX WHGOpPMalMh, KPUTHYECKU OlleHWBaTh W UHTEPHpPeTUPOBaTh
MoJiy4aemMyro UH(GOpMalIuio;

Mb5. BnageHue A3bIKOBbIMU CpelCTBaMU: yMeHHe SICHO, JIOTUYHO U TOUHO
y3/1araThb CBOKO TOUKY 3pPEHUs, UCIIO0/Ib30BaTh aZleKBaTHbBIE SI3bIKOBbIE CPE/ICTBA;

M6. BnaseHue HaBbIKaMU T03HaBaTelbHOW pedieKCMUM KaK OCO3HaHUS
COBEpLIAeMbIX [JIeUCTBUM W MBICUTENbHBIX MPOLECCOB, WX pPe3yJbTaTOB W
OCHOBaHUWM, TPAHUIL] CBOETO 3HAHUSI U He3HaHHs, HOBbIX MO3HABaTe/bHBIX 3a/lau U
CPeACTB AJIsl UX JOCTVIKEHUS;

M7. lleneycTpemyieHHOCTb B  TIOMCKaX W  TIPUHATUM  peIIeHUH,

co00pa3nuTebHOCTh ¥ UHTYULIMS, PA3BUTOCTD MTPOCTPAHCTBEHHBIX MPe/ICTaB/IeHNM;
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CrIoCcOOHOCTH BOCIIPUHUMATD KPAaCOTy ¥ TaDMOHHIO MHUDA;

npeameTHbIx (I1):

[T1. CpopMHUpPOBAHHOCTHL MPE/CTABAEHUM O MaTeMaTUKe KaK 4aCTU MUPOBOU
KyJIbTypbl W MeCTe MaTeMaTHKU B COBpeMeHHOW LMBWIM3alliH, Crocobax
OMMCaHUs SIBJIEHWH peabHOrO0 MUpPA Ha MaTeMaTHUUYeCKOM SI3bIKeE;

[12. CchopMHUpOBaHHOCTh TMpe/ICTaB/AeHUN O MaTeMaTUUeCKUX TMOHATUSX Kak
BOKHEUIIINX MaTeMaTUYeCKUX MOJesIsIX, MO3BOJISIOIIUX OIMChbIBATh U U3y4daThb
pasHble TIPOLIECChI U SIBJIEHUS; TMOHWMaHWe BO3MOXKHOCTU aKCHOMAaTUueCKOro
TOCTPOEHUST MaTeMaTUYeCKUX TeOPUM;

[13. BiiageHve MeTofaMu [JOKa3aTe/bCTB U a/lTOPUTMOB pellleHUs], yMeHUe UX
TIPUMEHSITh, MPOBO/IUTH JI0Ka3aTe/bHble PaCCYy>KAeHUs B XO/le PelleHUs 3a/1au;

[14. BnageHve CcTaHZapTHBIMU T[IpUeMaMH pelleHWs palyOHa/JbHBIX U
VppalMoHaIbHbIX, TTOKa3aTebHbIX, CTETIeHHbIX, TPUTOHOMETPUUECKUX YpaBHEHUN
Y HEPABEHCTB, UX CHUCTEM; UCMOJIb30BaHWe FOTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B
TOM 4MC/Ie JJi TOWCKa TyTH PelleHus U WIIOCTPALUKU pelleHUs] YpaBHEeHUU U
HepaBeHCTB;

[15. CdopMUpOBaHHOCTh TpeZCTaB/eHW 00 OCHOBHBIX  TTOHATHUSIX
MaTeMaTH4YeCKOro aHa/lin3a U UX CBOMCTBax, BjlaZleHUe YMeHHEeM XapaKTepr30BaTh
rnoBe/leHVe (DYHKI[MK, WCMOJ/Ib30BaHWE TIOYYEHHbIX 3HAHWUW [/ OMUCAHUS U
aHa/iM3a peasibHbIX 3aBUCUMOCTeH;

[16. BnajieHe OCHOBHBIMU TIOHSITUSMM O TUIOCKMX W MPOCTPaHCTBEHHBIX
reoMeTpuyecKux (Urypax, uX OCHOBHbIX CBOMCTBaX; ChOPMUPOBAHHOCTh YMEHUS
pacrno3HaBaThb reoMeTpuyeckrve (GUIypbl Ha yepTe)kax, MOJENSX U B peajbHOM
MHUpe; TIPpUMEeHeHHe U3YUYeHHBbIX CBOMCTB reOMeTpUuecKux ¢Guryp u dhopmyna Ajst
peleHusi reOMeTPUYEeCKUX 3a/iau U 3ajad C MPAKTUYECKUM COZIep’KaHUeM;

[17. CdopMUpPOBaHHOCTL TIpeACTaB/€HUM O TIpoljeccax U SIBJIEHUSIX,
VMEIOIIUX BEpPOSITHOCTHBIM XapakKTep, CTaTUCTUUECKUX 3aKOHOMEDHOCTSIX B
peabHOM MUpPE, OCHOBHBIX TIOHAATUSX 3/1EMEHTapHOM TEeOPUM BEePOSTHOCTEM;

YMEHI/Iﬁ HaXoIuTb W OLEHHWBATbL BEPOATHOCTH HACTYIIJIEHUA COOBITUM B



MPOCTENIIMX MPAKTUUYECKUX CUTYalUsiX U OCHOBHBIE XapPAKTEPUCTHUKU CITyYalHbIX
BeJINUVH;

[18. BageHue HaBblKaMW MCIIO/Ib30BAHUSI T'OTOBBIX KOMIIbFOTEPHBIX
TpOrpamMM MpHU peLleHnH 3a/ay;

JIMYHOCTHBIX, 0CBaMBaeMbIX B paMKax NMporpamMmMsbl BocniutaHus (/IP):

JIP2. [TposiBasiroI MM AKTUBHYIO IPaKIAHCKYFO [T03ULUIO,
JIeMOHCTPUPYIOLMKA TIPUBEP)KEHHOCTh TMPUHLIMIIAM YeCTHOCTH, ITOPSJAOUYHOCTH,
OTKPBITOCTU, 3KOHOMMWUECKH aKTUBHbIM W YUYaCTBYIOU[AA B CTYJE€HUYECKOM U
TEepPPUTOPHA/ILHOM CaMOYTIPaB/IeHWH, B TOM UKCJIe Ha YC/I0OBUSX J0OPOBO/IbUECTRBA,
MPOJYKTUBHO  B3aUMOJIEHMCTBYIOIIIMM UM y4aCTBYIOIIMM B  JleSITe/IbHOCTH
0011leCTBEHHBIX OpraHU3al[uii;

JIP4. TlposiBnsitoliMA M [EeMOHCTPUPYIOLLMK YyBakKeHHWe K JIIOASM TPY/a,
OCO3HAIOIUI 1IeHHOCTh COOCTBeHHOTo TpyAa. CTpemsiiuiicsi K GOpMHUPOBaHHIO B
CeTeBOM CpeJie TMYHOCTHO U MPOo(eCcCHOHaTbHOTO KOHCTPYKTUBHOIO «LIM(POBOTO
cnena»;

JIP23. TlonyueHue o0OyuyaroOUUMHUCS BO3MOXKHOCTU CaMOPACKPBITUS U
caMmopeanu3aLus JUUHOCTY;

JIP30. OcymiecTBasAOIMMH TOMCK W HWCIOb30BaHWe  WH(OpMal[iH,
HeoOxomuMoN i1 9(QeKTUBHOTO  BBIMOJIHEHWS ~ Pa3/iMUHBIX  3ajad,

Npo(eCcCUOHAILHOTO Y JIMUHOCTHOTO Pa3BUTHSL.

dopwmotii aTTecTalyy 1o yueOHOM AUCIUTIIHHE SBSIeTCs SK3aMeH



Pe3y/ibTaThl 0CBOEHHSA YUe0HOM JUCIUIUIMHBI, TO//Ie)Xallie MpoBepKe.

2.1.

B pe3sysibTaTe arTecTaliuu Mo yueOHOUW AUCLIUIIIMHE OCYILeCTBISeTCs

KOMIUIEKCHAA TIPpOBEPKa C/IeaYyHOIINX YMeHI/Iﬁ n 3HaHHﬁ, d TdKXKe OJHHdMHKAd

dbopmupoBaHus  OOIIHX,

ripocheCcCroHabHBIX

Pe3yJ/iIbTaTOB B pdMKdX ITPOI'PAMMbI BOCIIMTAHUS:

KOMHETEHL{I/Iﬁ N JIMYHOCTHBIX

Pe3ybTaThl 00yUueHus

IToka3aTesiv OLIeHKU
pe3yJibTaTa

®opma KOHTPOJIS U
OLleHWBaHUS

JI1. ChopMHpOBaHHOCTb
rpe/iCTaB/IeHUM O MaTeMaTHKe
KaK YHUBEPCA/IbHOM $13bIKe
HayKH, CpeJICTBe
MO/ie/TMPOBaHUs SIBJIeHUH U
TMIPOLIECCOB, UESIX U MeTOaxX
MaTeMaTUKu

VImeTs TipeficTaB/ieHUe O
MareMaTuke Kak
YHUBEPCA/JIbHOM f3bIKe
HayKy, CpeLCTBe
MOZIe/TMPOBaHUS SIBJIeHUM
Y TIPOLIeCCOB, UAesax 1
MeToJax MaTeMaTUKU

Habnrogenue u
9KCTIepTHasI OLleHKa
BBITIO/THEHUSI
CaMOCTOSITe/IbHBIX paboT,
Pa3HOYPOBHEBBIX U
TeCTOBBIX 3a/laHUN

JI2. IloHMMaHue 3HaUMMOCTHU
MaTeMaTHKH [/ Hay4HO-
TeXHUUECKOTro Mporpecca,
c(hopMHUPOBaHHOCTD
OTHOLIIEHUS] K MaTeMaTHUKe Kak
K UaCTH 00I1[eue/IoBeueCcKoi
KYJIbTYDbI Uepe3 3HaKOMCTBO C
WCTOpUEN Pa3BUTUS
MaTeMaTHKH, SBOJIIOLUEeN
MaTeMaTUUYeCKUX Ujen

IToHuMaTh 3HAUUMOCTbh
MaTeMaTUKHU [IJIs1 Hay4YHO-
TeXHUUYECKOr 0o
riporpecca, 0CO3HaHue
MaTeMaTUKU KaK K 4aCTH
o0111eue/I0BeUeCKOM
KYJIbTYPBbI, 3HaThb
HWCTOPHIO Pa3BUTHS
MaTeMaTHKH, SBOJIFOLIAN
MaTeMaTUUeCKUX Hjiei

Habnrogenue u
9KCITepTHasl OIjeHKa
BBITIOJTHEHUSI
CaMOCTOATEe/ILHBIX paldoT,
Pa3HOYPOBHEBBIX U
TeCTOBBIX 3a/laHUI

JI3. Pa3BuTHe 10ruuecKkoro
MBIILIIeHMS,
TTPOCTPAHCTBEHHOTO
BOOOpayKeHHs,
aITOPUTMHUYECKOH KYJIbTYPBI,
KPUTHUYHOCTH MBIIIIJIEHUS Ha
ypOBHe, He0OXOANUMOM [I/Is
Oyayiieii mpodeccroHanbHON
JesiTeJIbHOCTH, AJIs1
TIPO/IOJKeHUsT 00pa30BaHuUs 1
caMmo00pa30BaHuUs

YMeHue 10ruyeckKu
MBIC/IUTb, HaTUUUe
MPOCTPaHCTBEHHOTO
BOOOpayKeHHs,
CMOCOOHOCTh
OCYIL|eCTB/ISITh J€HCTBUS
Ha OCHOBe MHCTPYKIMH B
CTaHAAPTHBIX CUTYyaLUsIX
Y TIPUHUMATh pellieHus B
HeCTaHJapTHBIX

YcTHBIM 0onpoc,
CaMOCTOsITe/IbHas
paboTa, pa3HOypOBHEBbIE
3a/laHusl, TeCTUPOBaHUE

CUTyalMsax, 00BEKTUBHO
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OLIeHHUBAaTh
3h(PeKTUBHOCTD U
KauecTBO CITIOCOOOB U
METO/IOB pellleHus 3a/ay,
Ha YpOBHe,
HeoOXOoAMMOM [I/1s
Oyayweit
ripodeCcCHOHAILHOM
JesITeTbHOCTH, /IS
TIPO/IOJDKEHHUSI
obpa3oBaHus U
camoo0Opa30oBaHus

J14. OBnagenuve
MareMaTUYeCKUMU 3HaHUSIMU U
yMeHUsIMU, He0OX0JUMBbIMU B
MOBCeJHeBHOM YKU3HU, /151
OCBOEHUS] CMEXKHBIX
eCTeCTBeHHOHAYUHbIX
JTVCLIATITUH U IUCLIUTIIMH
Npo(eCcCUOHATBLHOrO LKA,
JJ1s TIo/TydeHrs 00pa3oBaHUsI B
obnacTsx, He TpeOyrOIIUX
yr1y6/1IeHHOM MaTeMaTHU4eCKOu
MO/ITOTOBKYU

Bnagenve 6a30BbIMH
MaTeMaTHYeCKUMH
3HAaHUSIMH ¥ YMEHUSIMH,
He0OXOIMMBIMU B
TIOBCeIHEBHOM »KU3HH,
JJIsT OCBOEHUSI CMEKHBIX
eCTeCTBEeHHOHAYUHBIX
JTVCLUATIJTAH W IUCLIUIIAH
npoheCcCHOHATBHOTO
I[UKJIa, JJ1s TTIOJTyYeHHsT
obpa3oBaHus B 00/1aCTSIX,
He TpeOyroIux
yr1y6/1eHHOM
MaTeMaTU4eCKou
MTO/ITOTOBKHU

YcTHBIM OMIpoC,
CaMOCTOSITe/IbHasI
paboTa, pa3HOYPOBHEBELIE
3a/jaHusl, TeCTUPOBaHHe

JI5. 'oTOBHOCTH U
CrIoCoOHOCThL K 00pa30BaHuIo,
B TOM UHCJIe
camoo0Opa30BaHH1IO, Ha
MPOTSDKEHUH BCer JKU3HY;
CO3HaTe/IbHOe OTHOIIIeHHe K
HeTipepbIBHOMY 00pa30BaHHIO
KaK YCJIOBHUIO YCITeITHOU
rpo¢eCCUOHAILHOU U
00I1[eCTBEHHOI eSITeTbHOCTH

IIposiBieHvie UHTepeca K
obyueHMI0, K OyyIei
nipodeccuu,
nobpocoBecTHOE
BBITIO/THEHNE yueOHBIX
o0si3aHHOCTEM

Habnrogexnue u
9KCIepTHasi OLleHKa
BBITIO/THEHUS
CaMOCTOATE/ILHBIX paldoT,
Pa3HOYPOBHEBBIX
3a/laHWM, TECTUPOBAHUS




JI6. I'oTOBHOCTE M
COCOOHOCTH K
CaMOCTOSITE/IbHOM TBOPYECKOM
Yl OTBETCTBEHHOU
JlesITeTbHOCTH

YMeHue rposB/iATh
CaMOCTOSITe/IbHOCTD MpU
BBITIO/THEHUHU
MOCTaBJ/IeHHbIX 3a/1au,
TIpOSIB/IeHHE
103HaBaTe/IbHOU
aKTUBHOCTH U MHTepeca
TIPU BBITIOJTHEHUY
CaMOCTOSITe/TbHBIX
TBOPUECKHUX paboT

Habnrogenue u
9KCTIepTHast OLleHKa
BBITTOJTHEHUS
CaMOCTOSITe/IbHBIX paboT,
Pa3HOYPOBHEBBIX
3a/laHul, TeCTUPOBaHUS

JI7. '0TOBHOCTB K
KOJUTEKTUBHOM paboTe,
COTPY/IHUYECTBY CO
CBEpCTHUKAMH B
obpa3oBare/IbHOM,
00I1[eCTBEHHO T10J1€3HOM,
yueOHO-HCCIeJ0BaTeTbCKOMU,
TIPOEKTHOM M APYTUX BUJAX
JesITeIbHOCTH

[IposiByieHre UHTepeca K
paboTe B KOJUIEKTHBE,
KOMaH/Ie CO
CBEpCTHUKAMH B
obOpa3oBaTeIbHOM,
00I1[eCTBEHHO T10/1€3HOM,
yueOHO-
HCCIe/JOBATe/TbCKOM,
TIPOEKTHOM U APYTUX
BU/IAX JeSITe/IbHOCTU

Habnrogenue u
9KCIepTHasi OlleHKa
BBITIO/THEHUSI
CaMOCTOSATEeJILHBIX paldoT,
Pa3HOYPOBHEBBIX
3a/laHUM, TeCTUPOBaHUS

M1. YMeHHe caMOCTOSITEe/IbHO
oripeiesisiTh Ljev
JlesITe/IbHOCTU U COCTaBJISITh
TUIaHbI eATe/IbHOCTH;
CaMOCTOSITe/IbHO
OCYLL[eCTBJIATb,
KOHTPOJIMPOBAaTh U
KOPPEKTHUPOBATh
J1esITeTbHOCTh; UCTI0/Ib30BaTh
BCe BO3MOXKHbIE peCypChl A1l
IIOCTUKEHMS TI0CTaB/IeHHbIX
Lie/iel ¥ peanu3aliuu MaaHOB
JesiTe/IbHOCTH; BBIOMpATh
yCIelHble CTpaTeruu B
pas3/IMUHbIX CUTYaLUAX

CamoCTOoATeIbHOCTD TIPU
orpe/ie/ieHUN Liesieu,
COCTaBJ/IEHWU T1/IaHOB,

KOHTpOJie U
KOPPEKTUPOBKe
JlessTe/IbHOCTU; YMeHHe
HCIT0/Tb30BaTh BCe
BO3MO>KHbIe peCypChl /151
JIOCTHYKEHUSI
TOCTaB/I€HHBIX Le/Ied U
peanu3aluu naaHoB
JleATe/IbHOCTU; YMeHUe
BLIOMpAThH yCIIeNIHbIe
CTpaTeruu B Pa3UUYHbIX
CUTYaLUsIX

Habnrogenue u
9KCIepTHasi OLleHKa
BBITIOJTHEHUSI
CaMOCTOSITe/IbHBIX pabor,
Pa3HOYPOBHEBBIX
3a/laHWM, TECTUPOBAHUS

M2. YmeHue NpoAyKTHUBHO
00IIaThCs U

YMeHue paboTaThb B
KOJIJIEKTHBe, KOMaH/e,

Habnrogenue u
9KCIIepTHasI OLIeHKA
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B3aMMO/IeCTBOBAThb B
MpoLiecce COBMECTHOU
JesiTeTbHOCTU, YUUTHIBATh
MO3ULIMU APYTUX YYaCTHUKOB
JleATe/IbHOCTH, 3(PheKTUBHO
pa3speiliiaTb KOHGIUKThI

OpaTh Ha cebs
OTBETCTBEHHOCTb 3a
paboTy usleHOB KOMaH/bI
TIpY pelieHrnn
MOCTaB/IeHHbIX 3a/1ay,
53¢ (eKTUBHO pa3pellaThb
KOH(JTUKTHI

BBITTOJIHEHUS
CaMOCTOSITe/TbHBIX pabor,
Pa3HOYPOBHEBBIX
3a/laHul, TeCTUPOBaHUS

Ma3. BriajieHvie HaBbIKaMu
T03HaBaTe/IbHOH, yueOHO-
HCC/ieIoBaTe/IbCKOU U
MPOEKTHOU JleITeTbHOCTH,
HaBbIKaMH pa3peLleHust
1po0sieM; CrIoCOOHOCTh U
TOTOBHOCTB K
CaMOCTOSITeJTbLHOMY TTIOMCKY
METOZIOB PeLleHUsT
MpaKTUYeCKUX 3a/1ad,
MPUMEHEHUIO Pa3/INUHbIX
MEeTO/|0B TTI03HaHUS

BrIrnoHeHWe yueOHBIX
3a/laHUM.

B cooTtBeTcTBUM C
YPOBHEM BBITIOJIHEHUS:
3a/laHUe BbITIOTHEHO;
BBITIOJTHEHO, HO C
oIIMOKaMu; He
BBITIO/THEHO

YcTHBIN OMpOC,
CaMOCTOsITe/IbHast
paboTa, pa3HOYPOBHEBbIE
3aJjaHusl, TeCTUPOBaHKe

M4. I'0TOBHOCTb U
CII0COOHOCTD K
CaMOCTOSITe/TbHOU
rH(MOpMaI[MOHHO-
T03HaBaTe/ILHON
JesITeTbHOCTH, BK/TFOUasT
yMeHHe OpHUeHTHPOBAThCs B
pa3MYHbIX UCTOUYHUKAX
vH(dOopMaI1, KpUTUUECKH
OL|eHUBATh U
HMHTepIIpeTUpPOBaTh
royyaeMyro uHMOpMarLiuio

OddeKTUBHBIN TTOMCK U
oTbOp HEOOXOAMMOM
rMH(MOpMaIMK1 U3 pa3HbIX
VCTOUYHUKOB B
COOTBETCTBUU C
3a/|JaHHOM CUTYyaLieu,
JlajibHelIIIee eé
WCTIO/Tb30BaHue [1/is
peliieHus 3aau

Habnrogenue u
9KCTIepTHasI OLleHKa
BBITIO/THEHUSI
CaMOCTOSITe/TbHBIX pador,
Pa3HOYPOBHEBBIX
3a/laHuk, TeCTUPOBaHUS

Mb5. BrnagieHve si3bIKOBBIMU
CpeJCTBaMU: YMEHHe SICHO,
JIOTUYHO U TOYHO M3/1araTh
CBOIO TOUKY 3peHUs,
HCI0JIb30BaTh a/leKBaTHbIE
SI3bIKOBBIE Cpe/ICTBa

YMeHUe sICHO, IOTUUHO U
TOUYHO H3/1araThb CBOO
TOYKY 3PEHHS, UCTIO/Ib3YS
aJleKBaTHbIE SI3bIKOBbIE
cpeAcTBa

YcTHBIM OMIpOC




M6. BnageHre HaBbIKaMU
N03HaBaTe/IbHOU pedJieKcun
KaK OCO3HaHUS COBepIlIaeMbIX
JIeICTBUM U MBIC/IUTE/IbHBIX
TMpOLIeCCOB, UX Pe3y/bTaTOB U
OCHOBaHWM, FPaHML] CBOEro
3HAHUS U He3HaHUS, HOBBIX
ro3HaBaTebHBIX 3a7lau U
CpeACTB /sl UX IOCTH)KEeHUSI

Oco3HaHue
COBepllIaeMbIX 1eMCTBUI
1 MBIC/IUTeTbHBIX
TMpOLeCCOB, TPAHUI]
CBOEro 3HaHUs 1
He3HaHMs1, HOBBIX
ITO3HaBdTeJ/IbHBIX 34444 U
CpeACTB /ISl UX
JIOCTHYKeHUSI

Habnrogenue u
9KCTIepTHast OLleHKa
BBITTOJTHEHUS
CaMOCTOSITe/IbHBIX paboT,
Pa3HOYPOBHEBBIX
3a/laHul, TeCTUPOBaHUS

M?7. LleneycTpeM/iIeHHOCTh B
TIOWCKaX Y TIPUHATHN
pelilieHuH, coobpa3uTeTbHOCTh
Y MHTYUI[US, Pa3BUTOCTh
TIPOCTPAHCTBEHHBIX
Tripe/iCTaB/IeHU; ClTOCOOHOCTD
BOCITPUHUMATh KPacoTy U
rapMOHUIO MHpa

Crioco6HOCTb K TIOUCKY U
TIPUHSTHIO PELLeHNH,
BOCIIPUSITHIO KPAaCOThI U
rapMOHHH MHpa
Pa3BUTOCTh
MPOCTPaHCTBEHHBIX
Tipe/ICTaB/IeHUM,
Cco00pa3uUTeTbHOCTH U
WUHTYULIUU

HabnrogeHue u
9KCIepTHasi OLleHKa
BBITIO/THEHUSI
CaMOCTOATEe/IbHBIX paldoT,
Pa3HOYPOBHEBBIX
3a/laHWM, TeCTUPOBAHUS

I11. CpopMHpPOBAHHOCTh
Trpe/iCTaB/IeHUM O MaTeMaTHKe
KaK 4aCTU MUPOBOU KyJ/IbTYPbI
1 MeCcTe MaTeMaTHKH B
COBpPeMeHHOM 1MBU/IU3al[1H,
criocobax OInmMCaHUs SIBJIEHUM
peasibHOT'O MMpa Ha
MaTeMaTHUYeCKOM SI3bIKe

WmeTs mipeficTaB/ieHye o
MareMaTHKe KakK 4yacTu
MUPOBOU KYJIbTYDbI U
MeCTe MaTeMaTHUKU B
COBpEMEHHOU
LMBUIU3ALIUU; O
crioco0ax OrMcaHusl
SIBJIEHWU peasibHOr0 MUpa
Ha MaTemMaTU4eCKOM
S3bIKE

Habnrogenue u
9KCTIepTHast OLleHKa
BBITTOJTHEHUS
CaMOCTOSITe/IbHBIX paboT,
Pa3HOYPOBHEBBIX
3a/laHul, TeCTUPOBaHUS

[12. CpopMUpPOBaHHOCTh
Tpe/ICTaB/IeHUM O
MaTeMaTU4YeCKUX TOHSITUSIX
KaK Ba’KHEMIINX
MaTeMaThYeCcKUX MoJeJIsix,
TMO3BOJIAIOLUX OMUCHIBATh U
M3yuaTh pa3Hble NPOLeCChl U
SIBJIEHUST; [IOHWMaHue
BO3MOXXHOCTH

WmeTs 1nipeficTaB/ieHye O
MaTreMaTU4eCKUX
TIOHATHAX KaK
Ba)KHEUIINX
MaTeMaTU4eCKUX
MO/ eJIsIX, TTI03BOJISFOLUX
OMUCHIBATh U U3y4aThb
pasHble TIPOL[eCChl U
SIBJIEHNS; TIOHWMaHKe

Habnrogenue u
9KCIepTHasi OlleHKa
BBITIO/THEHUSI
CaMOCTOATEe/ILHBIX paldoT,
Pa3HOYPOBHEBBIX
3a/laHUM, TeCTUPOBaHUS




aKCHOMaTHUYeCKOT 0
MOCTPOEHUSI MaTeMaTUUeCKUX
Teopuun

BO3MOJKHOCTH
aKCHOMaTHUYeCKOro
MIOCTPOEHUS
MaTeMaTU4YeCKHUX TeOpUH

[13. Bnagenve metogamMu
JI0Ka3aTenbCTB U alTOPUTMOB
pelleHusi, yMeHue ux
MPUMEHSTh, TPOBOJUTD
JloKa3aTejibHble pacCyXAeHus
B XO/le pelleHus 3a1au

YMeHue NnpuMeHsTh,
TPOBO/JUTH
Jl0Ka3aTe/ibHble
pacCyXieHus], a Takxe
VICII0/1b30BaTh
a/ITOPUTMBI PeLleH s B
X0/le pelleHus 3a/a4y

CamocTosTennpHas
paboTa, pa3HOyPOBHEBbIE
3a/laHusl, TeCTUPOBaHUE

[14. BinajeHve ctaHAapTHbIMU
rpreMaMH pelleHus
palOHaIbHBIX U
HMppalOHa/IbHbIX,
MOKa3aTebHbIX, CTeTIeHHBbIX,
TPUTOHOMETPUUECKUX
yPaBHEHUU U HEPABEHCTB, UX
CUCTEM; UCTI0/Ib30BaHKe
rOTOBBIX KOMIbIOTEPHBIX
MporpaMm, B TOM YUCJIe [I/Is1
MOMCKa MyTH pelleHus U
WTIOCTPALAU pelleHus
ypaBHEHUM U HEPABeHCTB

YMeHue NpUMeHSITh
CTaH/]apTHBIE TTPUEMbI
pellieHrs palMOHaIbHbIX,
VppaLOHabHbIX,
NOKa3aTe/bHbIX,
CTeMNeHHbIX,
TPUTOHOMETPUUECKUX
yPaBHEHUU U
HEpPaBeHCTB, UX CUCTEM;
WCII0/Tb30BaTh TOTOBbIE
KOMIbIOTEPHbIE
TpOrpaMMal [i/isl TIOMCKa
MyTHU pelleHus U
WITFOCTPALIUU pellleHus
yPaBHEHW U HEPAaBEHCTB

CamocTosiTesibHast
paboTa, pa3HOYPOBHEBbIE
3aJjaHusl, TeCTUPOBaHKe

I15. ChopMUPOBAHHOCTh
Tipe/icTaBeHnid 06 OCHOBHBIX
TIOHSITUSIX MaTeMaTUUeCKOTO
aHaM3a U UX CBOMCTBAX,
BJIaJ/ileHHe YMeHUeM
XapaKTepU30BaTh MOBeeHUE
(yHKIMH, UCTIONTb30BaHKe
TMOJIyYeHHbIX 3HAaHUW 715
OMUCAHUS U aHa/M3a peanbHbIX
3aBUCHUMOCTEN

Wmets nipescraBiieHue
00 OCHOBHBIX TIOHSITUSAX
nvddepeHIHaTBHOTO U
VHTEerpajbHOT 0
WICUMCJIEHUS U UX
CBOUCTBAaxX, yMeThb
XapaKTepu30BaTh
noBefieHre QYHKIMM,
VICTI0JTb30BaTh
T0JTyUeHHbIe 3HaHUS JJ1s
OTMCaHUs M aHan3a

YcTHBIN OMIpOC,
CaMOCTOSITe/IbHAst
paboTa, pa3HOYPOBHEBbIE
3aJjaHusl, TeCTUPOBaHKe




peasibHbIX 3aBUCUMOCTeN

[16. BiiafeHrvie OCHOBHBIMU
TIOHSITUSIMU O TVIOCKUX U
TPOCTPAHCTBEHHBIX
reoMeTpruuecKux urypax, ux
OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHHOCTh YMEHUSI
pacrio3HaBaTh reOMeTpUYeCKUe
(Urypel Ha uepTexax,
MOJie/sIX U B peaslbHOM MUPE;
TIpUMeHeHVe U3y4YeHHbIX
CBOUCTB reOMeTPUYECKUX
dburyp u popmyJ A8 pelieHUst
reoMeTpUYeCKUX 3aJjay U 3aziau
C IPAaKTUYeCKUM CojiepKaHueM

3HaTb OCHOBHbIE
TJIOCKUe U
IIPOCTPaHCTBEHHBIE
reoMeTprUyecKue
(Urypsl, UX CBOUCTBA;
yMeTb pacrio3HaBaTh
reoMeTpruueckye (GUrypbl
Ha yepTekax, MOJensx U
B peasibHOM MUPE;
yMeHUe PUMEHSITh
H3y4eHHbIe CBOMCTBA
reoMeTpu4ecKux uryp
1 GOpMYyJIibI [/1s1 pellieHust
reoMeTpUYeCcKUX 3aJay U
3a/lau C MPaKTUUYeCKUM
coZiepkaHueM

YcTHBINM Onpoc,
CaMOCTOSITe/IbHAs
paboTa, pa3HOypPOBHEBbIE
3a/laHus1, TECTUPOBaHHe

I17. CdhopMHUpPOBaHHOCTH
Tpe/iCTaB/IeHU O mpoLeccax u
SIBJIEHUSIX, UMEIOIINX
BEpPOSITHOCTHBIN XapakTep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B peajlbHOM
MHpe, OCHOBHBIX MTOHSTHUAX
3/1IeMEeHTapHOM TeOpuHr
BEPOSITHOCTEN; YMEHUM
HaxOJUTb U OLIeHUBATh
BEPOSITHOCTU HACTYTIJIEHUST
COOBITHM B TIPOCTEUIIINX
MpaKTUYeCKUX CUTyalUsX U
OCHOBHBI€ XapaKTepUCTUKHU
CITyYalHbIX BeJIUYMH

HNmets nipefcTaBiieHue 0
rpoLieccax U siBJIeHUsIX,
MMEOLUX
BEpPOSITHOCTHBIN
Xapakrep,
CTaTUCTUUECKUX
3aKOHOMEPHOCTSIX B
peanbHOM MHUpe,
OCHOBHBIX MOHSATHSX
3/1IeMEeHTapHOM TeOpuHr
BEPOSITHOCTEU; YMEHUe
HaxO/IUTh Y OLIeHUBaTh
BEpPOSITHOCTU
HaCTYTI/IeHUs] COOBITHI B
TPOCTEUIIINX
MpaKTU4YeCKUX
CUTyalUsIX U OCHOBHbIE
XapaKTepUCTUKH
C/TyyaliHbIX BeJIMUMH

YcTHBIN onpoc,
CaMOCTOSITe/IbHAsT
paboTa, pa3HOypPOBHEBbIE
3aJ]aHusl, TeCTUPOBaHNe

I18. ByiajieHe HaBbIKaMU

YMeHue UcCrosiL30BaTh

Y CTHBIM 0MpOC,




VICTI0JIb30BaHUs TOTOBBIX
KOMITbIOTEPHBIX [TPOrPaMM IPU
pelleHnH 3aa4

rOTOBbI€ KOMITbIOTEPHbIE
TIPOrpaMMmbl TpU
pelleHuu 3a1au

CaMOCTOSITe/IbHAs
paboTa, pa3HOypPOBHEBbIE
3a/laHus1, TECTUPOBaHUE

JIP2. TIposBasitoILmm
AaKTHBHYIO IPakKIaHCKYH0
MO3ULIMI0, IeMOHCTPUPYIOLUI
TIPUBEP)KEHHOCTh MPUHLUIIaM
YECTHOCTH, TTOPSAI0YHOCTH,
OTKDPBITOCTH, 5KOHOMUYECKH
aKTHUBHBIMA Y yYaCTBYIOLLUN B
CTY[,€HUYeCKOM U
TepPUTOPUA/IBHOM

CdopMHPOBaHHOCTh
rpaXkJaHCKOM TT03ULINH,
JeMOHCTpAlIVsi HABBIKOB

MeXK/TMUHOCTHOTO
JIeJIOBOTO O0II[eHus,
COLMA/IbHOTO UMU/IKa,
yuacTyve B
Hccie0BaTe/IbCKOU 1
TIPOEKTHOM paborTe,

Habnrogenue u
9KCTIepTHast OLleHKa
BBITTOJTHEHUS
CaMOCTOSITe/IbHBIX paboT

CaMOYTIPABJ/IEHUH, B TOM UHCJIe OJTMMITUAZIAX,
Ha YCJIOBUSIX BUKTOPHHAX TI0
J0OpPOBOJIEUECTRA, JMUCLIATUTHE
TIPO/TYKTUBHO
B3aUMO/IeUCTBYHOIIUU U
YUaCTBYIOLUH B I€ATETBHOCTU
00I1[eCTBEHHBIX OpPraHU3alUi
[TposiByieHue Habstogenue u
MHPOBO33peHUYECKUX 9KCITePTHasl OIleHKa

JIP4. T1posBasiroLyn U
JIEMOHCTPUPYIOLIUM YBa)KeHHe
K JIFOJSIM TPY/ia, OCO3HAIOLUAN
LIEHHOCTb COOCTBEHHOT'0
TpyAa. CTpemsIuncs K
(hopMHpPOBaHHUIO B CETEBOM
cpefie JIMUHOCTHO U
rpo¢eCCUOHATLHOTO
KOHCTPYKTUBHOTO «11M(POBOT0O
cnena»

yCTaHOBOK Ha
TOTOBHOCTH K paboTe;
cob/rroieHre STUUeCKUX
HOPM 0OI1leHuUsI TIpU
B3aMMO/IEMCTBUU C
00y4JaroImMMHCH,
TipernozaBaTe/isMu;
WCTI0/Tb30BaH1e
HMH(OpMaIMOHHO-
KOMMYHUKALIMOHHbIX
TeXHOJIOTUW; YMEeHUs U
HaBbIKU M0/1b30BaHUs
KOMITbIOTEPHOU
TeXHUKOM, TOTOBHOCTb K
o0I1[eHuI0 U
B3aHMMO/IeHiICTBUIO B

BBITIO/THEHUS
CaMOCTOSITe/IbHBIX PaboT




CceTeBOM cpejie

JIP23. [lonyyeHue
00yJaroIMMICS BO3MOKHOCTH
CaMOPaCKPBITHS U
caMmopeanu3aiys TMYHOCTH

O1leHKa COOCTBEHHOIO
TIPOZIBYDKEHUS],
JTMYHOCTHOTO Pa3BUTHS;
KOHCTPYKTHBHOE
B3aUMO/IEHCTBHE B
yueOHOM KOJI/IEKTHBE U B
MHOT000pa3HbIX
obcTosiTeNnbCTBaX

Habnrogenue u
9KCIepTHast OLIeHKa
BBITIO/THEHUSI
CaMOCTOSITe/IbHBIX PaboT

JIP30. Ocy11eCTBASTIOLLIUM
TIOMCK Y UCITI0J/Ib30BaHue
vHbopMalLy, Heo6XoAUMOMN
J71s1 5HeKTUBHOTO
BBITO/THEHUS] Pa3/IMUHbIX
3a/1au, Tpo¢eCCUOHABLHOTO U
JTMYHOCTHOT'O Pa3BUTUS

HaBbiku oTOOpa n
KPUTUUECKOT0 aHa/i13a
vH(pOopMaLuy;
TIPOsIB/IEHNE KYJIbTYPbI
noTpebeHust
MH(OpMaluK; yMeHHe
OpHEeHTUPOBATHCS B
MH(pOpMaIMOHHOM
TIPOCTPAHCTBE

HabGmonenue u
9KCIepTHasi OLleHKa
BBITIOJTHEHUSI
CaMOCTOSITe/TbHBIX pabor,
Pa3HOYPOBHEBBIX
3a/laHWM, TECTUPOBAHUS

3. O1jeHKa 0CBOEHMSA YUeOHO! AMCIUIL/THHBI:

3.1

@®opMbI U METO/[bI KOHTPOJIS.

IIpenqMeToM OLleHKH C/yKaT yMeHUs W 3HaHud, mnpegycmorpeHHble PI'OC mo

muciunmae OY/].07 I1 Mamemamuka HaripaBiieHHbIe Ha (hOpMHpOBaHUe 00X

Y TIPO()eCCUOHATbHBIX KOMIETEHLUM, a TAKXXe JIMUHOCTHBIX Pe3yJ/IbTaTOB B paMKax

IMMporpaMmbl BOCITUTAHHA.




KoHTpO/1b U 0OIleHKa 0CBOEHHUs YUeOHO! JUCIUILIMHBI 110 TeMaM (pa3je/iam)

OneMeHT Y/ DopMbI U MeTO/ibl KOHTPOJIA
Tekyumi KOHTPOJIb Py6exXHbIM KOHTPOJIb IIpoMe)xyTouHas aTrTecTaliys
®opwmsl KoHTpOJIA | IIpoBepsiemble DopmbI IIpoBepsiemble dopma IIpoBepsiemble
JLIT,M,JIP KOHTPOJIS JLII,M,JIP KOHTPOJIA JLII,M,JIP
Pa3pgen 1. JI1, J12, J14, JI5,
TToBTOpEeHHe 8X0O0HOII /11, J13, J14, 16, J16, J17, M1, M2
J17, M2, M3, M4, A AT Ao
Kypca KOHMPpO/1b M3, M4, M5, M6,
M6, M7, 111, 112, 3
MaTeMaTHKH I13. T14. TI8. JTP23 M7, 111, 112, T13,
OCHOBHOM ’ J’IP?)(’) ’ H4’ HS: H8: HP2)
LIKOJIB JTP4, JIP23, JTP30
Tema 1.1
JI3, JI5, JI5, JI6,

Hens u 3agauu

M1, M3, M4, M6,

MaTemMaTUKu IIpU YO, CP M7, TI3, T14, JTP4,
OCBOEHMH JIP23, JTP30
CreLraJTbHOCTH

Tema 1.2 J14, JI5,M13,
Yucra u YO, T, P33, CP | M15,I15, JIP14,
BBIYMC/IEHUS. JIP23
BripaxkeHus u

ripeoOpa3oBaHus

Tema 1.3 JI3, JI5, JI5, JI6,

[IpoueHTHBIE
BBIUMCJIEHUS]

YO, IIP Ne 1,CP

M1, M3, M4, M6,
M7, 113, 114, JIP4,

JIP23, JIP30
Tema 1.4 YO, TIP Ne 2,CP JI4, JT5,M13,
YpaBHeHHUS u M15,117, JIP23

HepaBeHCTBa




Tema 1.5

YO, T, P33, CP

J12, J14, J16, M1,

Cucremsl M3, M5, M6, M7,
ypaBHEHUH u I12, I13, I14, JIP23,
HepPaBeHCTB JIP30
Tema 1.6 YO, IIP Ne 3,CP JI1, J12, J14,
['eomeTpust Ha JI5,M2, M10,
TJIOCKOCTHU Ml 3, M1 5,1‘[3’
1112, JIP4,
JIP23
Tema 1.7 YO, T, P33, CP JI1, JI3, J14, JI6, KP Ne 1 JI11, J13, J14, J16,
BxozHoii J17, M2, M3, M4, J17, M2, M3, M4,
KOHTPO/Ib M6, M7, I11, 112, M6, M7, I11, 112,
13, I14, 118, JIP23, 13, I14, 118, JIP23,
JIP30 JIP30
Pazpen 2. JI1, J12, J13, J14,
Crenenn 7 JI5, JI6, J17, M1,
KODHH. M2, M3, M4, M5,
CreneHHas M6, M7, 111, 112,
13, 114, I15, TI6,
hynkips 118, JIP2, JTP4,
JIP23, JIP30
Tema 2.1 JI1,J12, JI4,
CreneHHast JI5,M2, M4,
(yHKLyS, ee Mi11, M16,
CBOMCTBA M17 113, I14,
JIP4, JIP23
Tema 2.2 YO, IIP Ne 4,CP JI2, J14, J16, M1, KoHTposibHas JI2, J14, J16, M1,
ITpeo6pa3oBaHue M3, M5, M6, M7, paboTa M3, M5, M6, M7,
BLIpAKeHMit c 12, I13, I14, JIP23, KP No 1 12, I13, 114, JIP23,

KOPHSIMU n-ou

JIP30

JIP30




CTerieHu

Tema 2.3 YO, T,CP J14, JI5,M 14,
CaoiicTBa I12, 1110, JIP23
CTereHu C
palMOHa/IbLHBIM U
JIeICTBUTE/IbHBIM
roKa3aTeasiMu
Tema 2.4 YO, IIP Ne 5,6,CP JI1, J13, J14, J16,
Peinenne J17, M2, M3, M4,
HMppaLMOHAIbHBIX M6, M7, 111, 112,
ypaBHEeHUM U I13, 14, T18, JIP23,
HepaBeHCTB JIP30
Tema 2.5 JI2, J14, J16, M1, KP No2 JI1, JI3, J14, JI6,
CrerieHu ¥ KOpHU. M3, M5, M6, M7, JI7, M2, M3, M4,
CrenenHas YO, CP, P33 I12, I13, 114, JIP23, 1\?316, IZIZ 1;1, H223
13, I14, 118, JIP23,
dbyHKIUSA JIP30 P30
Pa3zpen 3. JI1, J12, J13, J14,
TToka3aTe/nbHast 134125; 1\]}12’ J13/[74’1 1\1/\1/115:
Pymrnus M6, M7, I11, T12,
113, 114, TI5, 116,
18, JIP2, JIP4,
JIP23, JIP30
Tema 3.1 JI2, J14, J16, M1,
ITokaszaTenbHas YO, CP, P33 M3, M5, M6, M7,

(yHKLWMS, ee

112, T13, 114, JIP23,




CBOICTBA

JIP30

Tema 3.2 YO, TIP Ne 7,8,CP PyGeKHbIH JI1, J12, J13, J14,
PeltieHue JI1, J13, J14, J16, KOHTPOJIb JI5, JI6, J17, M1,
[OKa3aTe/ILHBIX JI7, M2, M3, M4, M2, M3, M4, M5,

y M6, M7, T11, T12, M6, M7, T11, T12,
YPapreHs - # 113, I14, T18, JIP23, 113, 14, 15, T16,
HEPABEHCTB JIP30 118, JIP2, JIP4,

JIP23, JIP30
Tewma 3.3 JI2, J14, J16, M1,
CucreMsl M3, M5, M6, M7,
TI0Ka3aTe/IbHbIX YO, TIP Ne 9,CP I12, 113, 14, JIP23,
ypaBHeHUH JIP30
Tema 3.4 J12, J14, J16, M1, KP Ne3 J12, 14, J16, M1,
Pemienne  3azau. M3, M5, M6, M7, M3, M5, M6, M7,
[TokasarebHast YO, CP, P33 I12, 13, 14, JIP23, I12, 113, [14, JIP23,
byHKLYSA JIP30 JIP30
Pazpen 4. JI1, J12, J13, J14,
Jlorapu¢mel. JI5, JI6, JI7, M1,
Jlorapugmuueck M2, M3, M4, M5,
ast pynKuus M6, M7, I11, T12,
T13, T14, TI5, T16,
18, JIP2, JIP4,
JIP23, JIP30

Tema 4.1 YO, CP, P33

Jlorapudm uucna.
HecATHuHBIA U
HaTypasbHbII
Jorapu@msi,
YKCJIO e

JI1, J13, J14, JI6,
J17, M2, M3, M4,
M6, T12, T13, T14,
118, JIP23, JTP30




Tema 4.2 YO, TIP Ne 10,11,CP JI1, J12, M1,
CaolicTBa M3, M5, M8,
norapu(moB. MO9,I19, JIP23
Onepanus
norapuMupoBaH
ust
Tema 4.3 YO, CP, P33 JI4, J15,M13,
Jloraprdmuuecka 1110, JIP14,
g ¢GyHKUYs, ee JIP23
CBONCTBA
YO, TIP Ne 12,,CP J14, J15,M13,
Tema 4.4 1110, JIP23
Pemrenne
JorapudmMuuecku
X YpaBHeHUU U
HepaBeHCTB
Tema 4.5 YO, CP, P33 J11, J13, J14, J16,
Cucrtembl JI7, M2, M3, M4,
JorapudmMuuecku Me, 112, I13, I14,
X ypaBHeHuit I18, JIP23, JIP30
Tema 4.6 YO, TIP Ne 13,CP JI1, JI3, J14, JI6,
Jlorapudmsbi B J17, M2, M3, M4,
npupo/ie u M6, 112, 113, I14,
TeXHUKe I18, JIP23, JIP30
Tewma 4.7 JI1, JI3, J14, J16, KP Ne 4 JI1, J13, J14, J16,
Pemmenvie  3aziau. YO, CP, P33 J17, M2, M3, M4, J17, M2, M3, M4,
Jlorapugmsl. M6, I12, 113, 114, M6, I12, 113, 114,

Jlorapudmuuecka

I18, JIP23, JIP30

118, JIP23, JIP30




s QyHKLUS

Pazpgen 5.
OcHoBBI
TPUTOHOMETPHH.
TpuroHomerpuyu
eckue (QyHKIMU

J11, J13, J14, JI6,
J17, M2, M3, M4,
M6, M7, T11, T12,

T13, 14, T18, JTP23,
JIP30

Tema 5.1
TpuroHomerpuye
cKue byHKLM
TPOU3BOJIbHOTO
yria, yuc/a.
PagnanHas u
rpajiyCHasi mepa
yria

YO, CP, P33

J14, JI5,M3, 118,
JIP14, JIP23

Tema 5.2
OcHOBHBIE
TPUTrOHOMETPHUYEC
KHe TOXeCTBa.
®opmyJibl
TIpUBE/|eHHUS

YO, IIP Ne 14,CP

J14, JI5,M1, 118,
JIP14, JIP23

Tema 5.3

CuHyC, KOCHHYC,
TaHIeHC CYMMBI U
pasHOCTH  [BYX
yIJIOB

CHHYC U KOCHUHYC
JBOMHOTO  yrJja.
DopMyiibl
TI0JIOBUHHOI' O

YO, CP, P33

JI4, J15,13, 118,
JIP4, JIP23




yrna

Tema 5.4 YO, IIP Ne 15,CP JI4, JI5,M3, I18,

DyHKyM,  nx JIP14, JIP23

CBOWCTBaA.

CriocobbI 3aiaHust

byHKIMH

Tema 5.5 YO, CP, P33 JI6,M7, M3, 118,

TpuroHomeTrpuye JIP4, JIP23

ckie  (pyHKUUH,

WX CBOMCTBA U

rpavku

Tema 5.6 YO, IIP Ne 16,CP JI1, JI3, J14, J16,

[Tpeobpa3oBaHue J17, M2, M3, M4,

rpahuKoB M6, I12, I13, 14,

TPUTOHOMETPUUEC 118, J1P23, JIP30

KUX QYHKLMI

Tema 5.7 YO, TP Ne 17,CP JI1, JI3, J14, J16,

Onucanue JI7, M2, M3, M4,

TIPOM3BO/ICTBEHH MS, 112, 113, 114,

bIX TIPOLIECCOB C 118, JIP23, JIP30

TIOMOILIBI0

rpaduKoB

byHKIMI

Tema 5.8 YO, CP, P33 J11, JI13, J14, J16,

OG6patHbie J17, M2, M3, M4,

TPUTOHOMEeTpUYEC M6, 112, 113, T14,
I18, JIP23, JIP30

Kue (QyHKLMU

Tema 5.9 YO, TIP Ne 18,CP J12, 114, J16, M1,

TpuroHomeTrpuye

M3, M5, M6, M7,




CKHe ypaBHeHUs U

112, TI3, T14, JIP23,

HepaBeHCTBa JIP30
Tema 5.10 YO, CP, P33 Hl, HZ, .H3, .H4,
CucreMsl M1, M3, M6, M7,
TPUTOHOMETpHUUeC I11, 112, T15, 118,
KUX ypaBHEHUI JIP 4, JIP23, JIP30
Tema 5.11 YO, CP, P33 JI1, JI3, J14, J16, JI1, J13, J14, J16,
PEI_LIEHI/Ie 3(:1,[[&1‘1. J—-[7’ M23 M3: M4’ H7J M2: M3’ M4: Hl’ HB’ JI4’ HG’
OCHOBBI M6, 112, 113, I14, M6, 112, T13, 114, J17, M2, M3, M4,
DU OHOMETDHMN 118, JIP23, JIP30 KP Ne 5 I18, JIP23, JIP30 M6, M7, I11, 112,
P puu. 13, 114, 118, JIP23,
TpuroHomerpuue JIP30
CKUe (PyHKIUU
Pa3pen 6. JI1, JI3, J14, JI6,
KomniekcHble J17, M2, M3, M4,
gHcaa M6, M7, I11, 112,
13, 114, 118, JIP23,
JIP30
Tema 6.1 YO, IIP Ne 19,CP JI1, JI3, J14, JI6,
KoMriiekcHble J17, M2, M3, M4,
uncna M6, 112, 113, T14,
I18, JIP23, JIP30
Tema 6.2 YO, IIP Ne 20,CP JI1, JI3, J14, J16,
[TpumMeHeHue JI7, M2, M3, M4,
KOMIT/IEKCHBIX M6, T12, 113, T14,
I18, JIP23, JIP30
yrces
Tema 6.3 YO, CP, P33 JI1, JI3, J14, J16, JI1, J13, J14, J16,
Pemnienue 3a/ay. H7) M2, M3; M4) H7’ Mz) M3) M4’
KOMILIEKCHBLE M6, 112, T13, 114, KP Ne 5 M6, 112, T13, T4,
I18, JIP23, JIP30 I18, JIP23, JIP30
4Hrcia
Pa3pen 7. JI1, JI3, J14, J16,




IIpousBogHas

JI7, M2, M3, M4,

bynkuuu, ee M6, M7, I11, T12,
NpUMeHeHHe 113, 114, 118, JIP23,
JIP30
Tema 7.1 YO, CP, P33 JI1, JI13, J14, JI6,
[Tpenen JI7, M3, M4, M6,
TI0C/Ie/JOBATe/IbHO 112, T13, 114, 118,
JIP30
CTH, npeziesn
byHKIUN.
[TonsaTue
TIPOU3BOJHOM.
Tema 7.2 YO, IIP Ne 21, 22,CP | JI1, JI3, J14, JI6,
®opmysiel U J17, M2, M3, M4,
npaBmIa M6, 112, 113, 14,
I18, JIP23, JIP30
nvddepeHIIMpOBa
HUST
Tema 7.3 YO, TIP Ne 23,CP JI1, J13, J14, JI6,
[Tpou3BogHast J17, M3, M4, M6,
CIIOKHOI 12, I13, 114, 118,
JIP30
byHKIM
Tema 7.4 YO, CP, P33 JI1, JI13, J14, JI6,
ITonsiTue 0 JI7, M2, M3, M4,
HernpepbIBHOCTH MG, T12, 113, 114,

¢byskuuu. Metoz,

I18, JIP23, JIP30

VHTEePBaJiOB

Tema 7.5 YO, IIP Ne 24,CP JI1, JI3, J14, JI6,

I'eomeTpurueckuii JI7, M3, M4, M6,

v (usnueckuii 112, 113, 114, 118,
JIP30

CMBICJI




TPOU3BOHOMN

Tema 7.6 YO, TIP Ne 25,CP JI1, JI13, J14, JI6,
du3nueCcKuit JI7, M3, M4, M6,
CMBIC/T I12, T13, 114, TI8,
MPOW3BOJHOU B JIP30
ripoeccroHabH

BIX 3ajlauax

Tema 7.7 YO, CP, P33 J11, J13, J14, J16,
MOHOTOHHOCTh Hl‘?é 1\1_[/[;), lli[/lj,l'l};[}&
¢ynkuu. Touku > 109 25, 120,
3KCTpeMyMa JIP30

Tema 7.8 YO, IIP Ne 26,CP JI1, JI3, J14, JI6,
VccnenoBaHue Hl‘é I\H’Ig, 1;[4:,1_1\[/2[36,
dyHKIMI u > 119, 125, 116,
TIOCTPOeHUe JIP30
rpaukoB

Tema 7.9 YO, IIP Ne 27,CP JI1, J13, J14, JI6,

Haubonbiiee 5

J17, M2, M3, M4,
M6, TI2, I3, T14,

HauMeHblllee
I18, JIP23, JIP30
3HaYeHUs1
byHKIN
Tema 7.10 YO, IIP Ne 28,CP JI1, JI3, JI6, J17, Py0eskHbIH JI1, JI2, J13, J14,
ONITUMAJIBHOTO M7, I11, 112, 114, M2, M3, M4, M5,
I18, JIP23, JIP30 M6, M7, I11, T12,
pe3syJbTara C 3. I14. 1I5. 116
TOMOLIEHO 118, JIP2, JIP4,
MpOM3BOJHOW B JIP23, JTP30
MpaKTHUUeCKUX

3ajjauax




Tema 7.11

YO, CP, P33

JI1, JI13, J14, JI6, JI1, J13, J14, JI6,
Pemrenve  3agau. J17, M2, M3, M4, J17, M2, M3, M4,
TpousBogHast M6, M7, T11, T12, KP Ne 7 M6, M7, T11, T12,
dbyHKLMY, ee 13, 114, 118, JIP23, 13, I14, 118, JIP23,
TIpUMeHeHHe JIP30 JIP30
Pa3pen 8. JI11, J13, J14, J16,
IlepBooOpa3Hasi J17, M2, M3, M4,
byskuuu, ee M6, 112, I13, T14,
npuMeHenue I18, JTP23, JIP30
Tema 8.1 YO, CP, P33 JI1, J13, J17, M2,
ITepBoo6pasHas 1\/:;3, 1\:1[4, 1;346, H223,
byHKL, T13, I14, 118, JIP23,
[IpaBuna JIP30
HaXOXK/IeHUs
TepBo00Opa3HbIX
Tema 8.2 YO, CP, P33, TTP Ne JI1, JI3, J14, JI6,
HeonpezeneHHbIi 29 J17, M2, M3, M4,
MHTerpa M6, 112, 113, 114,
118, JIP23, JIP30

Tema 8.3 YO, CP, P33, ITPNe 30 | JI1, JI3, JI14, JI6,

Onpe/ie/IeHHbINA JI7, M2, M3, M4,
MIHTerpaJ. M6, T12, 113, 114,
®opmya I18, JIP23, JIP30
HeroToHa -
JlerbOHuIIa.
ITnowazns
KPUBOJIMHEWHOM
Tparieruu.
Tema 8.4 YO, CP, P33, [TPNe JI1, JI13, J14, JI6,

31,32

JI7, M2, M3, M4,




OrnpesenieHHbIN

M6, 112, 113, 114,

WHTerpal B 18, JIP23, JIP30
JKU3HU
Tema 8.5 YO, CP, P33 JI1, JI3, J14, JI6, JI1, J13, J14, JI6,
I/IHTEFpaJIbHOE H7, M2, M3, M4, KP No 8 H7, M2, M3, M4,
WCUHCIIeHHe M6, 112, 113, I14, M6, I12, T13, 114,
118, JIP23, JIP30 I18, JIP23, JIP30
Pa3zaen 9 JI1, J12, J14, JI5,
IIpsimble H JI6, JI7, M1, M2,
IIJIOCKOCTH B M3, M4, M5, M6,
NpPOCTPAHCTBE M7, 111, 112, 113,
14, I15, 118, JIP2,
JIP4, JIP23, JIP30
Tema 9.1 YO, CP, P33 JI1, J13, J14, JI6,
OcCHOBHbBIE JI7, M2, M3, M4,
OHSITUS M6, 112, 113, T14,
CTepeoMeTpHH. 118, JIP23, JIP30
Pacnionoxxenue
TIPSIMBIX 5
IVIOCKOCTeH
Tema 9.2 YO, CP, P33 JI1, JI3, J14, JI6,
[TapanienbHOCTh J17, M2, M3, M4,
TpSIMBIX, TIPSIMOM MS6, 112, 113, T14,
U IVIOCKOCTH, 118, JIP23, JIP30
IJIOCKOCTeH
Tema 9.3 YO, CP, P33 JI1, JI3, J14, JI6,
[TepnienguKynsipH JI7, M2, M3, M4,
M6, I12, I13, I14,

OCTb IPSIMBIX,
MIPSIMOU 1
TIJIOCKOCTH,

I18, JIP23, JIP30




IJIOCKOCTEeN

Tema 9.4 YO, CP, P33 JI1, JI3, J14, JI6,
Teopema 0 Tpex JI7, M2, M3, M4,
M6, 112, 113, T14,
TepreH/IUKyIsipax I8, JIP23, JIP30
Tema 9.5 YO, CP, P33, TTPNe JI1, JI3, J14, JI6,
Hapa]]]]e]] 33, 34 H7, M2, M3, M4,
bHbIE, M6, 112, 113, T14,
18, JIP23, JIP30
TepreH/IUKY/IsIpH
ble,
CKpeI1BaroIIyec
s TIpSIMbIe
Tema 9.6 YO, CP, P33 JI1, JI3, J14, J16, KP Ne 9 JI1, J13, J14, J16,
PemieHre  3ajad. J17, M2, M3, M4, J17, M2, M3, M4,
TIpsimbIe " M6, 112, I13, T14, M6, I12, 113, T14,
I18, JIP23, JIP30 18, JIP23, JIP30
TIJIOCKOCTHU B
TIPOCTPaHCTBe
Pa3pen 10. JI1, J12, J14, J15,
Koopaunarel u JI6, JI7, M1, M2,
BEKTOpBI M3, M4, M5, M6,
M7, 111, 112, 113,
14, I15, 118, JIP2,
JIP4, JIP23, JIP30
Tema 10.1 YO, CP, P33, ITPNe 35 | JI1, JI3, J14, JI6,
JleKapTOBbI JI7, M2, M3, M4,
KOOp/JUHATbI B M6, 112, T13, T14,
I18, JIP23, JIP30
TPOCTPaHCTBe.
Paccrosnue

MeXay JBYMSI
TOUKAMH.




KooppauHatsl

cepeJIuHbI
oTpe3ka
Tema 10.2 YO, CP, P33, [TPNe 36 | JI1, J13, J14, JI6,
BekTopsbl B JI7, M2, M3, M4,
TIPOCTPaHCTBe. MS6, 112, T13, 114,
y I18, JIP23, JIP30
roj MeXay
BEKTOPaMH.
CkasnsipHoe
TIpoK3Be/leHre
BEKTOPOB
Tema 10.3 YO, CP, P33, [TPNe 37 | JI1, JI3, J14, JI6,
[TpakTHKoO- J17, M2, M3, M4,
OpHEHTUPOBaHHbI M6, I12, 113, T14,
I18, JIP23, JIP30
e 33Jaud  Ha
KOOp/IMHAaTHOM
TIJIOCKOCTH
Tewma 10.4 YO, CP, P33 JI1, JI3, J14, J16, JI1, JI3, J14, JI6,
Pernenue 3a4a4. H75 M23 M35 M4) H7: M25 M3) M4’
KoopguHaThl U M6, 112, 113, I14, KP Ne 10 MS, 112, 13, 114,
I18, JIP23, JIP30 118, JTP23, JIP30
BEKTOPbI
Pazpen 11. JI1, J12, J14, JI5,
MHororpaHHMKHU JI6, JI7, M1, M2,
M3, M4, M5, M6,
M7, I11, 112, 13,
14, 115, 118, JIP2,
JIP4, JIP23, JIP30
Tema 11.1 YO, CP, P33 JI1, JI3, J14, J16,
BepiuuHel, pebpa, J17, M2, M3, M4,
M6, 112, 13, 14,

rpaHu




MHOTr'OTpaHHHKAa 118, JIP23, JIP30

Tema 11.2 YO, CP, P33, [TPNe 38 | JI1, JI3, J14, JI6,

[Tpu3ma, ee J17, M2, M3, M4,

COCTaBJISIOILHe, MG, 112, I13, 114,
I18, JIP23, JIP30

ceuenue. [lpsmas

U MpaBUJIbHasI

TIPU3MBbI

Tema 11.3 YO, CP, P33 JI1, J13, J14, J16,

[Tapannenenunes, J17, M2, M3, M4,

Ky0. Ceuenue M6, 112, 113, 114,
I18, JIP23, JIP30

KyOa,

Triapasuiesienure/ia

Tema 11.4 YO, CP, P33, [TPNe 39 | JI1, JI3, J14, JI6,

[Mupamnpa, ee J17, M2, M3, M4,

COCTaBJISIOLINe, MS, 112, 113, 114,
I18, JIP23, JIP30

ceueHue.

[IpaBubHas

MUpaMuza.

YceueHHas

npamMuza

Tema 11.5 YO, CP, P33 J11, J13, J14, JI6,

CummeTpust B J17, M2, M3, M4,

Kybe M6, T12, 113, 14,

’ 118, JIP23, JIP30

riapasiiesienureze

, Tipu3Me,

npamue

Tema 11.6 YO, CP, P33, [TPNe 40 | JI1, JI3, J14, JI6,

[Tpumepsl

JI7, M2, M3, M4,




CUMMeTpui B Me, I12, I13, I14,
nipodeccru 18, JIP23, JIP30
Tema 11.7 YO, CP, P33, [TPNe 41 | JI1, JI3, J14, JI6,
[TpaBusBbHEIE JI7, M2, M3, M4,
MHOTOTPaHHHUKH, M6, 112, 113, T14,
HUX CBOUCTBA 118, JIP23, JIP30
Tema 11.8 YO, CP, P33, [TPNe 41 | JI1, JI3, J14, JI6,
Hununap, ero J17, M2, M3, M4,
COCTaB/ISIIOLIHeE. M6, 112, 113, T14,
Ceuenne 118, JIP23, JIP30
LUIHH/IPA
Tema 11.9 YO, CP, P33, I[IPNe 42 | JI1, JI3, JI4, JI6,
Konyc, ero J17, M2, M3, M4,
COCTaB/ISAIOLIHeE. MS6, 112, 113, T14,
CeueHue KoHycCa 118, JIP23, JIP30
Tema 11.10 YO, CP, P33 JI1, JI3, J14, JI6,
YceueHHbBIN J17, M2, M3, M4,
koHyc. CeueHue MS, 112, 113, 114,
YCeUHHOTO I18, JIP23, JIP30
KOHYyCa
Tema 11.11 YO, CP, P33 JI1, JI13, J14, JI6,
[lap u cdepa, ux JI7, M2, M3, M4,
CceueHust M6, T12, 113, 114,
I18, JIP23, JIP30
Tema 11.12 YO, CP, P33 JI1, JI13, J14, JI6,
ITousatue 00 JI7, M2, M3, M4,
obbeme Tena. MS, 112, 113, 114,
OTHOLIeHe 118, JIP23, JIP30

06beMoB




MOI00HBIX TeJ

Tema 11.13 YO, CP, P33 JI1, J13, J14, JI6,
O6BeMbl u JI7, M2, M3, M4,
TIomaAM M6, 112, 113, T14,
o 18, JIP23, JIP30
MOBEPXHOCTEH
Tesn
Tema 11.14 YO, CP, P33, IIP Ne JI1, J13, J14, JI6,
KombuHaryu 44 JI7, M2, M3, M4,
MHOTOTPaHHUKOB MS6, 112, T13, 114,
118, JIP23, JIP30
U TeJT BpallleHusl
Tema 11.15 YO, CP, P33, TP No JI1, JI3, J14, JI6,
I'eoMeTpuueckue 45 J17, M2, M3, M4,
KOMOMHALIMK ~ Ha MBS, 112, I13, T14,
I18, JIP23, JIP30
MPaKTHKe
Tema 11.16 YO, CP, P33 JI1, JI3, J14, JI6, KP Nell JI1, JI3, J14, JI6,
Pernenue 3a,£[all. H75 M23 M35 M4) H7) M25 M3) M4’
MHOTOrpPaHHUKH M6, 112, 113, I14, MS6, 112, 113, I14,
I18, JIP23, JIP30 118, JIP23, JIP30
Y Tejia BpallleH!s
Pazpen 12. JI1, J12, J13, J14,
MHoxecTBa. JI5, JI6, JI7, M1,
J/1eMeHThI M3, M4, M5, M6,
Teopuu rpagos M7, 111, 112, I13,
114, T15, 116, 118,
JIP4, JIP23, JIP30
Tema 12.1 YO, CP, P33 JI1, JI3, J14, JI6,
MHokecTBa JI7, M2, M3, M4,
M6, 112, 113, T14,
18, JIP23, JIP30
Tema 12.2 YO, CP, P33, TP Ne JI1, J13, J14, JI6,

Onepauuu C

46

JI7, M2, M3, M4,




MHO>KecTBaMH Me6, 112, 113, I14,
I18, JIP23, JIP30
Tema 12.3 YO, CP, P33, ITP Ne JI1, JI3, J14, JI6,
I'pachsr 47 J17, M2, M3, M4,
M6, 112, 113, T14,
I18, JIP23, JIP30
Tema 12.4 YO, CP, P33 JI1, JI3, J14, JI6, KP Ne 12 JI1, J13, J14, J16,
Perrtedue 3ajiay. JI7, M2, M3, M4, .H7, MZ, M3, M4,
MHOKeCTBa, M6, I12, I13, 114, M6, I12, I13, 114,
r 18, JIP23, JIP30 18, JIP23, JIP30
pappl U uX
TpUMeHeHUe
Paspen 13. 1, 712, 713, J14,
DJIeMEeHTHI HS, HG, .H7, Ml,
KOMOHHATOPHUKH, M3, M4, M5, M6,
CTAaTUCTHKH ) | M7, I11, 112, T13,
TeopuH 14, T15, 116, I18,
BeposiTHOCTel JIP4, JIP23, JIP30
Tema 13.1 YO, CP, P33, ITP Ne JI1, JI3, J14, J16,
OCHOBHBIE 48 .H7, M2, M3, M4,
OHSTHS M6, 112, I13, T14,
I18, JIP23, JIP30
KOMOWHATOPHUKH
Tema 13.2 YO, CP, P33, ITP Ne JI1, JI3, J14, JI6,
CobbITHE, 49 JI7, M2, M3, M4,
BEpPOSITHOCTh M6, T12, 113, T14,
I18, JIP23, JIP30
COOBITHS.
CnoxxeHue u
YMHOXXeHUe
BEpPOSITHOCTeN
Tema 13.3 YO, CP, P33, TTP Ne JI1, JI3, J14, J16,

BeposTHOCTE B

50

JI7, M2, M3, M4,




rpoeccroHanbH M6, I12, I13, 14,
bIX 3a/lauax 18, JIP23, JIP30
Tema 13.4 YO, CP, P33, ITP Ne JI1, JI3, J14, JI6,
ucKkpeTHas 51 J17, M2, M3, M4,
ciyuaiinas MS6, 112, 113, T14,

Be/IMUMHA, 3aKOH
ee pacrpeieNieHusI

I18, JIP23, JIP30

Tema 13.5 YO, CP, P33, ITP Ne JI1, J13, J14, JI6,

3amaumn 51 17, M2, M3, M4,

MaTeMaTHYeCKOn M6, 112, 113, 114,

I18, JIP23, JIP30

CTaTUCTUKHU

Tema 13.6 YO, CP, P33, TTP Ne JI1, J13, J14, J16,

CocTaB/ieHue 53 J17, M2, M3, M4,

TabMI] - M6, 112, I13, 114,

118, JIP23, JIP30

Jharpamm Ha

TTPAKTHKE

Tema 13.7 YO, CP, P33 JI1, J13, J14, J16, KP Ne 13 JI1, J13, J14, J16,

Perredaue 3ajiay. H7, M2, M3, M4, ﬂ7, M2, M3, M4,

OJ1eMeHTbI M6, 112, 113, 114, M6, 112, 113, 114,

KOMOWHATOPHKH, 118, JIP23, JIP30 118, JIP23, JIP30

CTaTUCTHKHU u

Teopuu

BEpPOSITHOCTeN

Pazpen 14. JI1, J12, J13, J14,

YpaBHeHust " JI5, JI6, J17, M1,

HepaBeHCTBa M3, M4, M5, M6,
M7, I11, 112, T13,
14, T15, 116, I18,
JIP4, JIP23, JIP30

Tema 14.1 YO, CP, P33, ITP Ne JI1, JI3, J14, JI6,




PaBHOCHIBHOCTB
ypaBHEHUH U
HEpaBeHCTB.
OO6mme  MeTo[bI

54

J17, M2, M3, M4,
MS6, T12, T3, T14,
T18, JIP23, JTP30

pereHust

Tema 14.2 YO, CP, P33, IIP Ne JI1, JI3, J14, JI6,

I'padrueckuit 55 J17, M2, M3, M4,

MeTOJl  pelleHus MG, 112, I13, 114,

ypaBHexi, 118, JIP23, JIP30

HEepaBeHCTB

Tema 14.3 YO, CP, P33, IIP No JI1, JI3, J14, JI6,

YpaBHeHHUS v 56 J17, M2, M3, M4,

HepaBeHCTBa  C M6, 112, 113, I14,

Moy Tem 118, JIP23, JIP30

Tema 14.4 YO, CP, P33 JI1, JI3, J14, JI6,

YpaBHeHus u J17, M2, M3, M4,

HepaBeHCTBA  C MS6, 112, T13, 114,

MapaMeTpamu 18, JIP23, JIP30

Tema 14.5 YO, CP, P33, IIP Ne JI1, JI3, J14, JI6,

CocTaBnieHue U 57 J17, M2, M3, M4,

pelleHye M6, 112, 113, T14,

rpoeccroHabH 118, JIP23, JIP30

BIX  33a7a4  C

TTOMOIIbIO

ypaBHEHHUH

Tema 14.6 YO, CP, P33 JI1, JI3, J14, JI6, KP Ne 14 JI1, JI3, J14, JI6,
Pemenue 3ajau. JI17, M2, M3, M4, JI7, M2, M3, M4,
YpaBHeHus u M6, T12, I13, 114, M6, 112, 113, 114,

HepaBeHCTBa

I18, JIP23, JIP30

118, JIP23, JIP30







Koauduxkarop o11eHOUHBIX Cpe/iCTB

D YHKIMOHA/IbHBIN npusHak | Koz orjeHOYHOr0 Cpe/cTBa
OLIEHOYHOTI'0 cpeAcTBa (Tun
KOHTDOJIbHOTO 3a/IaHus1)

YcTHBIM onpoc YO
[TpakTrueckast pabora Ne n ITP Ne n
TecTtrpoBaHue T
KonTpoJsibHas paborta Ne n KP Ne n
3agaHus 17151 camocTosITesTbHOU paboTel | CP

- pedepar;

- AOK/Iaz;

- coob1ieHue;

- OCCE.

PasHoypoBHeBbie 3ajauvd U 3agaHus | P33
(pacuéTtHble, rpaduueckue)

Pabouas TeTpasib PT
IIpoekT I1
[enoBasi urpa an
Kelic-3aaua K3
3auét 3
HuddepeHIMPOBaHHBIN 3aUET 3
OK3aMeH C)




4.3ajaHu i OIeHKHU 0CBOeHUsI JUCIUILIMHBI

TeMbI JOK/JIa 0B, COOOII[eHHIA

Tembl coobwenuti (pegpepamos, 00K/1a008, NPOEKMO8)
Hayka o uncnax.
3 ucTopun BO3HUKHOBEHUSI TIOHATHUS «JI0TapU(m».
Cdepurueckasi TpUroOHOMETpUSI.
[Tpor3BoAHbIE CIOXKHBIX (DYHKLIUA.
[IpuioxeHus ornpefeéHHOr0 UHTerpasia.
[TposiBieHue 3aKOHA OOJIBIIINX YKCeN B )KHU3HU.
CraTUCTUKa U )Keie3HOJOPOKHBIM TPaHCIIOPT.

[IpoekTuBHas Teopus.

L o N o kA W=

HeeBk/ioBa reomeTpus.

10.TTonyripaBu/bHbIE MHOTOTPaHHUKU.

11.Tena u noBepxHOCTU BpaleHus. LleHTp TskecTu U TeopeMsl [lana-I'ynbauHa.
12.PaBHOBe/IMKME U PABHOCOCTaBJ/IeHHbIE (DUTYPHI.

13.TloHsiTHE — BEKTOP.

14.levicTBUS HaJ, BEKTOPaMH.

15.1lytu pa3BuTHsa BEKTOPHOI'O UCYUCTIEHNUS.

KpuTepun oLEeHKN:

Ne OneHka B
OnenrBaemMble NapaMeTpbl
oanmax

1. | KauecTBO coobiieHus:

- TIPOW3BO/UT BbIZIAtOIIleecs BIleYyaT/IeHue,
COTIPOBO’KZAETCSI WITFOCTPATHBHBIM MaTepHaioM;

- YeTKO BLICTPOEHO;

- paccka3sbIBaeTcs, HO He 00BSICHSIeTCSI CyTh pabOTHI;

- 3aUWTBIBAETCSI.

SO, N W

2. | Mcrionb3oBaHue JeMOHCTPALMOHHOIO MaTepuaa:
- aBTOp Mpe/ICTaBWI JeMOHCTPALMOHHBIM MaTepuan |
TIPEKPacHO B HEM OpHEHTHPOBAJICS; 2




No O1eHka B
OueHuBaeMble rapaMeTpsbl
n/m 0a/utax
- WCIIOMB30BaJICs B COOOIIEHNH, XOPOIIIo o(opMieH, HO 1
eCTb HETOYHOCTH;
- Mpe/ICTaB/eHHbIM JeMOHCTPAllMOHHbIM MaTepuaa He 0
WCTIO/Ib30BA/ICS  JIOKIAZAUMKOM WKW Obl1  odopmiieH
TJI0X0, HETPAMOTHO.
3. | KauecTBO OTBeTOB Ha BOIPOCHI:
- OTBeyYaeT Ha BOTIPOCHI; 3
- He MOJKET OTBETUTh Ha OOJILIITMHCTBO BOTIPOCOB; 2
- He MOJKeT YeTKO OTBETUTb Ha BOIIPOCHI. 1
4. | BnageHue HayyHbIM U CieLIMa/IbHBIM arnapaToOM:
- MOKa3aHo BJjaJieHue CrelraJbHbIM anmnapaToM; 3
- WCTOJb30BaHbl ~ OOIleHayuHble U CrerrajbHbIe 2
TepMUHBI; 1
- TI0Ka3aHO BJajleHre 0a30BbIM arrapaToM.
5. | UeTKOCTh BBIBO/IOB:
- TIOJIHOCTBIO XapaKTepr3yloT pabory; 3
- HEUeTKH; 2
- HMEIOTCs, HO He JOKa3aHhI. 1
Hroro: 14 6anioB

OlLIeHKa «OT/JIMYHO» BBICTABJISETCS CTYZEHTY, eC/M OH Habpas 13-14 6anos;

OLIeHKa «XOPOIII0» BBICTAB/SETCS CTY/I€HTY, ec/ii OH Habpan 11-12 6anios;

OlleHKa «y/I0BJIETBOPUTE/ILHO» BBICTABJISIETCS CTY/IeHTY, ec/id oH Habpasn 8-10

0aJIoB;

OlleHKAa «HeyZOB/IeTBOPUTEbHO» BBICTAB/SIETCA CTYJEHTY, ec/idi OH HabOpai

MeHee 8 0asioB.




Komnsaekm 3adaHutl 019 6X00H020 KOHMPO/1s

1 sapuaHm
. Perute ypaBHenus: a) 3x* — 2x -16=0;  6) (3x+2) ( 4x+3)= 4x+3.

%% px—32

. Cokpatute gpo0p: ¥*+2x

. [TocTpoiiTe B ofjHOM cucTeMe KOOpAWHAT rpadyku hyHKIUH:
y=2x% y=2x-8; y=2(x1).

(11—?— 012—74- (—53)) 52
. Beruncire Hanbonee ya06HbIM criocobom: ¢ 7 :

Xx+3y=17,

. Pemure cricremy ypaBHEHHﬁI{?K +ty=1

2 eapuaHm
2
. Pemure ypaBuenus: a) 3x* — 2x -5=0;  6) (3x+2)( 4x+3)= (3x+2) )

2x?_x—15

. Cokparure 1po6b: x*—6x+9"

. [TocTpoiiTe B ofjHOM cucTeMe KOOpAWHAT rpadyKu (yHKIUM:

2

y=x% y=x+1; y=(x+1).

(1 N :Zb) : (i;z (1 * a—azb))'

. YTIpOCTUTe BbIpa)kKeHue:

3x—2v=12,

. Pemire cucremy ypaBHeHHﬁl{?x +4y =2

3 eapuaHm

2
. Perire ypaBHeHusi: a) 3x* — 2x +16=0;  0) (3x+2)( 5x+4)= (Bx+ 2)~.



2x24x—3

2. CokparuTe Jpobb:x® —2x+1

3. ITocTpoiiTe B 0/iHOM cuCTeMe KOOpAUHAT rpadvku (PyHKIWI:

2

y=x% y=x>-1; y=(x-1)>~.

(—63+ 1,375 —52. 0,?3) : (—1,73)
4. Boramcrie Hanboree yi00HbIM CTIOCO00M: 2 2 .

{ bx+ 9y = 3,
. (—4x + 3y = 18.
5. Pelinre cucrtemy ypaBHeHUN:

4 eapuaHm

1. Perute ypaBHeHus: a) 4x”° — 2x -1=0;  6) (2x+1)( 6x+5)= (2x+ 132.

3x¥-2x-5

2. Cokpatute ApoOb: x*+2x+1

3. ITocTpoiiTe B 0fiHOM cucTeMe KOOpPAWHAT rpadyku hyHKIUII:

2

y=-x% y=-x*+1; y=-(x+1).

:sii : ((1 N Ej_ﬂm) : (1 N E:Fm))'

4. YripocTuTe BhIpakeHue:

Kpumepuu oyeHku:

- OIleHKa «OTJIUYHO» BBICTAB/SIeTCA CTY[eHTy, ecid paboTa BBITIOIHEHA
TIOJTHOCTBIO; B JIOTUUECKUX PaCCYKIAEHWsSX U 00OCHOBAaHUH PpeIlleHHs] HeT Ipode
JIOB ¥ OIIMOOK; B peIIeHHd HEeT MaTeMaTHYeCKHX OIIMOOK (BO3MOXKHA OJIHA
HETOYHOCTb, OIMCKA, He SIBJIIOIIAsICS CIeCTBUEM He3HaHUs WIM HelTOHWMMaHUS
yyeOHOT0 MaTepHasna);

- OLIEHKA «XOpOIIO» BBICTAB/SETCS CTYAEHTy, ecau paboTa BBITIOJHEHA



TOJTHOCTBIO, HO 00OCHOBAHUS 11aTOB PellleHHsi HeZJOCTaTOUHbI; J0MyCTUMa OfiHa-
nBe HerpyOble OIIMOKY WU [iBa-TPH He/I0UeTa;

- OLIeHKA «YZOBJIeTBOPUTEIbLHO» BLICTAB/ISIETCS CTY/IeHTY, eC/I JoIylieHbl Oosee
ofHOU OowMOKM Wiu Oosiee ABYX-TPeX HEIOUETOB B BBIK/IAZKaX, YepTekaxX WM
rpadvkax, HO Yyualuiics BiafZieeT o00si3aTelbHbIMA YMEHUSIMU 10 y4eOHOI
JUCLIUIIVHE;

OLIeHKa «HeyJ0BJIeTBOPUTEIbHO» BbICTAB/ISIETCS CTYI€HTY, €C/IA JOMYLEHbI
CylLllecTBeHHbIe OIIMOKY, TOKa3aBllie, UTO yualluiics He BiiajieeT 06s13aTe/TbHbIMU
YMeHHsIMU 110 YueOHOM AUCLUIUIMHE B M10JIHOW Mepe; paboTa rokasasa rnoJjiHoe
OTCYTCTBHeE y y4allerocst 00si3aTeslbHbIX 3HaHUM U YMeHUM WK 3HaUUTe/IbHast
4acTh paboThI BBITIO/IHEHA HE CAMOCTOSITE/TEHO



KoMn/1eKT nNpakTH4ecKux 3afaHum

Tema 1.3Bpemst Bbino/iHeHHs1 — 30 MMHYT.

Bapmuanr 1 BapuaHnr 2
1.Haiigure 3HaueHHe BhIpaXKeHHs . HaiiziuTe 3HaueHue BbIpayKeHHsI
1 3
?———)*25,6; 1 2 |
( 28 (43+2)~ 0,24,

2.3anvinuTe B CTaHZApPTHOM BH/le UUC/IO
358;91230;800056;6700,5;

356TbIcs4;0,0123; 2. 3anuvinuTe B CTaHZAapTHOM BH/le
uncno87370;476; 7000543;

3.Permre 3ajauy: 423teIicsun;0,00457;78000;

YKene3Ho0poKHbI OUeT Jis 3.Pemmmre 3afauy:

B3pOCJIOTO CTOUT 540 pyOiieii.
CroumocThb OuseTa /115 IIIKOIbHUKA
cocraBssieT 50% OT cTouMocCTH buseTa
[uig B3pocsioro. I'pynma coctout u3s 20
LIKOJTbHUKOB Y 4 B3pOC/IbIX. CKOJIBKO

[leHa Ha 3/IeKTpUUECKHUM YaliHUK OblTa
rioBbllieHa Ha 19% u cocraBuia 1785
py6uieii. CKonbKO py06iieit cTonI YalHUK
710 TIOBBIIIEHUS 1IeHbI?

py06ei cToAT OuIeThl HaBCIO TPYITITY? 4. Haliute 3HaYeHUe BbIPaKeHUsI

. (5x—6)(5x+6) =252 —8x—49 ppyx =
4. Havgute 3HaueHue BbIpakeHus
(7x—13){7x+ 13) — 49x" + 6x + 22 TIpY X = 70.
80.
BapuanT 3 BapuanT 4
1.HaiauTe 3HaueHUe BbIpa)KeHUSsT 1. HaniauTe 3HaueHUe BbIpa)KeHUSsI

1 3 4 1 1

(25+15)~12 (13+3) 2
2.3anuviuuTe B CTaHZAPTHOM BU/€ UUCIIO 5
900035:453: 300089; 764ThICAUM:; . 3aruIumuTe B CTaHJapPTHOM BH/le UUCIIO

0,00987:96000; 5200000; 6400,07; 740
ThicsT4;432;83000;0,00981
3. Permtute 3agauy:Py6arka cromma 1000
py6uieii. [Tocsie cCHYKeHUS 11eHbl OHa
crana ctouth 780 pybneit. Ha ckosibko

TIIPOLIEHTOB Obl/la CHIDKEHA IeHa?

3. Pemmire 3azauy:O011jast TeTpaZib CTOUT
40 py6neii. Kakoe HanboJibIIIee YUC/IO
TaKUX TeTpajied MOKHO KyrnuTh Ha 500
pyOseit moc/ie MoBbIIeHUs 1jeHbl Ha 15 %?

4. HaniauTe 3HaueHHe BbIPaXKeHUSsI .
(3x—2)(3x+2) — 92 + 3x — 49 4. Hanzute 3HaUeHUe BBIPKEHUS
' (5x— 10)(5x+ 10) — 25x" + 5x + 34

npu x = 110
ripu X = 120




Bpewms BbinosiHeHus — 40 MUHYT.

BapuanTtl

1.BbImosiHKTE ENCTBUS, U pe3y/IbTaT
3aMuIliMTe B CTaHZaPTHOM BU/IE:

a) 2,34*0,027; 6)2,57*10000:
(3,28*0,01);

B)(2.4*10°:(1,2*10%); r)
(2,3*10%)*(1,1*10%).

2. OKpyr/mTe ymuc/ia C 3aJaHHOU
TOUHOCTBIO.

Haiigute abcomoTHYIO U
OTHOCHUTETbHY0 MOTPeIHOCTH
OKDYTJIeHUSI.

3anuiiiiTe pe3y/ibTaThl B CTaHAAPTHOM
BU/IE.

Bapuant2

1.BbImosiHKTe [IeNCTBUS, U pe3y/ibTaT
3aMuIliiTe B CTaHJaPTHOM BU/Ie:

a) 2,54*0,067; 6)3,58*1000:
(2,48*0,001);

B)(8.4*10°:(4,2*10°); r)
(6,7*%10%)*(2,1*10%).

2. OKpyr/MTe ymuc/ia C 3aJaHHOU
TOUHOCTBIO.

Haiiiure abCoMmOTHYIO U
OTHOCHUTETbHYI0 MOTPeIIHOCTH
OKDYTJIeHUSI.

3anuiiiiTe pe3y/ibTaThl B CTaHAAPTHOM
BU/IE.

a)23,4997; 0,00025; 0,07964 no a) 0,00025; pmo0,001;
0,001; 0) 471,2583; 1o 0,01;
6) 31,009; 471,2583; 0,00126 no B) 7654321: g0 1000
0,01;
B) 28,34; 7654321: 984,56 g0 1000

Bapuant3 Bapuant4

1.BeinosiHUTE JEWCTBYS, U Pe3y/IbTaT
3aMullnTe B CTaHZAPTHOM BUJe:

a) 1,35*0,027; 6)3,51*100:
(1,78*0,01);

B)(2.8*10°:(1,4*10); r)
(5,3*10%)*(1,1*10%.

2. OKpyr/MTe ymuc/a C 3aJJaHHOU
TOYHOCTBIO.

HaiimuTe abCoMOTHYO U
OTHOCHUTEJIbHYIO MOrPeLIHOCTU
OKpYTJIEHUSI.

3anuimTe pe3ysbTaTbl B CTaHAAPTHOM
BUJIE.

a) 0,07964 nmo 0,001;

6) 0,00126 pmo 0,01;

B) 984,56 g0 1000

1.BeinosiHUTE JeWCTBYS, U Pe3yJ/IbTaT
3anuIIuTe B CTAaHJapPTHOM BUJIe:

a) 2,41*0,023; 6)4,58*1000:
(1,24*0,01);

B)(5.4*10°:(2,7*10°); r)
(2,9*%10%)*(1,2*10).

2. OKpyr/MTe yuc/a C 3aJJaHHOU
TOYHOCTBIO.

HaiiguTe abCOMOTHYIO U
OTHOCHUTEJIbHYIO MOrPeLIHOCTU
OKpYTJIEHUSI.

3anuimTe pe3ybTaTbl B CTaHAAPTHOM
BUJIE.

a) 0,00056; pmo 0,001;

6) 451,2283; 1m0 0,01;

B) 754,51 po 1000




Tema2.2Bpems BbinosiHeHuss — 30 MUHYT.

Bapuanrl

1. HaiiguTe 3HaueHUe BbIpaXKEHUSI:

6)\/7 o 27*321

a) { 0,0625°

2. Bromuucnure:
a)¥/4*3/8;6)3/9° * 2 *3/27;
3. Berumomure: /7 - /22 *3/7 +/22.

4. Tlpu KakMX 3HaYeHUsIX [lepeMeHHOU

X BbIpd>KeHHe MMeeT CMBICII.

a){/2x- 7;6)VYx* - 7x +12.

Bapuant2

1.HatiTe 3HaueHVe BbIpaXkeHUs:

a)

28 *324
f ;6)V3° *2%;6
0,125’ ) N

2.Berumcnure:

a)4/8 *4/2;6)8/2" *§/27 *37.
3.Beruncnure:
410 + 119 *4/10- V19;

4.I1py KaKUX 3HAUEHUSAX

HepEMEHHOﬁ X BbIpaKeHHe UMeeT

CMBICJI.

a)%/3x- 8;6)Vx” - 8x+15.

Bapuant3

1.Hatigute 3HaueHve BbIpayKeHUS:

;6)3/3°*4%;6)3

55 % 215

a) { 0,0081°

2. Boruuciure:
a)3/2*3/16;6)8/12° * 2" *8/27;
3.BbuIuncauTe: /16 - +13 *3/16 +/13.

4.11pu KakKuX 3HaUeHHUSX [TepeMeHHOM X

BbIpa’KeHHe MMeeT CMbICJI.

a)/4x- 5;6)x” - 10x +21.

Bapuant4

1.HatiyTe 3HaueHVe BbIpaKeHUs:

a)

6) 310 " 215 ) 37 sk 221
O 027’

2.Briuncnure:
a)%/2%8/32;6)%/3° *§/212 *37.
3.Berunciure:

37 - Va1 =37 + a1;

4.I1py KaKUX 3HAUEHUSAX
repeMeHHOU X BbIpa)KeHHEe UMeeT

CMBICJI.

a)W9x- 5;6)8 x* - 10x + 36.




Tema 2.3Bpemsa Boino/iHeHus1 — 20 MUHYT.

Bapuanr 1
1. Boruucnure:

2642 6275 py8s 81

b b

2. HaiiuTe 3HaueHue BbIPayKeHUS:

a)ifﬁ = Yanpu a=0,09;

6)49° = 4°:1967,

KORSIOE

b

Bapuanr 2

1Beruuciure:

2812 6125, 642,

5 b

1625

2. Havijute 3HaueHue BbIpa)KeHHS:

a)% = {fanpu a= 0,64;

5)37 = 11%:335.

REREIGH

BapuanT 3

1Bruuciure:

492 6645 275 16

b b
2. Haviiyte 3HaueHVe BbIPa)KEHUS:

a)ifﬁ ={fanpu a=0,81;

5 4 910, ¢5
6)3 2 .6;

5)87:87 — 32 % 3=,

BapuanT 4

1Briuuciure:

&

21002, 52162 ;11252 1642

2. Haviiyte 3HaueHVe BbIPa)KEHUS:
a)% = {/anpu a= 0,49;
g 11, g
6)11 e ;
g, —4

)+ (02)

>




Bpems BbinosiHeHus — 30 MUHYT.

Bapwuanr 1

1. HaiiguTe obsacTh ornpezeieHus

GyHKIMU:
x2—9
a)y=vx—3, B)y= o

B)y= x> —4x+7.

2. Tloctpotite rpaduk GyHKIMU U
repeunc/iiTe eé CBOMCTBA:

y:xz — 7x+10.

BapuaHnrt 2

1.HaiiguTe obsacTh ornpeseneHus
byHKIMU:

x*—25

a)y=+x+4, 6)y = 2.

b

B)y= 7x*—7x—9,

2.ITocTpovite rpa@uk GyHKLUH U

repeyucuTe eé CBOMCTBaA:

2 _
y=X —X 6.

b

BapuanT 3

1.Hatigure obsacTh onpeziesieHUsI
byHKIMU:

® 16

a)y=v6—x 0Oy=__

5

B)y= 8x*+ 5x— 27.

2.ITocTpotite rpadguk GyHKIUU U

Tiepeurc/iuTe eé CBOMCTBaA:

BapuanT 4

1.Hatigure obsacTh onpeziesieHUsI
byHKIMU:

®* 36

a)y=+v8+x, 0)y =z 2.

B)y= 23x>—6x—2,

5

2.ITocTpoviTe rpad@uK (QyHKIUU U

TiepeymcauTe eé CBOMCTBaA:




y:xz—l—x—ﬁ.

y =X —8x+12

Tema 2.4Bpemsa Boino/iHeHUus — 40 MUHYT.

BapuanTtl

1 2

1.0ns1 bdyHKIMM y = 2 3 MOCTPOUTH
rpaduk GyHKIMHU, 00paTHOM K JaHHOM.
2.PemuTe ypaBHeHUe:

a)wx—l— ﬁ)ﬂ 2Xx+ 3 =x;

B

V—4x?—16=x—22;

r) x+1 = “8_43;

A)JS—X\IX—HL =46

BapuaHnTt2

1 2

1.1ns1 bdyHKIMM y = 4 3 MOCTPOUTH
rpaduk hyHKIMHM, 00paTHOM K JaHHOM.
2.PemuTe ypaBHeHUe:

a)ﬁ.!3x— 1 -1.2; oIV —x=X%; B)

Vax2—9x+2=2;

1 1+x
r)x-2=2 ;M)

V—3y2x+ 1= 3

BapuaHnt3

2 4

1.0ns1 byHKIMM y = 2 3 TOCTPOUTH
rpaduvk QyHKIMH, 0OpaTHOM K IaHHOM.

2.PemuTe ypaBHeHUe:

Bapuant4
2. %
1.1ns1 byHKIMM y = 3 3 MOCTPOUTH

rpadvk QyHKIMH, 0OpaTHOM K IaHHOM.

2.PemnTe ypaBHeHUe:




VE—5 . 6)VA—3x=x; ) VX8 g OVR=x-12;

V32 —x+7=2x+1; V—x24+x+6=—x+1;

r)x+6=”16+3x; ) r)x+1=”1_x;

VXF 1Wx—1 =242

A)«JH 2Wx—2 = zu@.

Tema 3.2 Bpems Bbino/siHeHus — 40 MUHYT.

BapuanTtl

2x—3

1. TloctpouTs rpavk QyHKLUN y = Y OTpeJie/IUTh ee CBOKCTBA.

2. Peuvrte ypaBHeHue:
)2?" = é; 6)3% 1 +3%* =108 B)*—4+3*+3 =10
a
3.PeliiTe HEpaBeHCTBO: a)5x_1 = 1"{5; 0) RS 4;
{Zx —y=1

[ Xty __
4. Havgure pellieHre CUCTEMBI: 5*Y = 25

Bapuant2

¥—2
y=3

3. Tloctpouth rpaduk GyHKIMH Y OTpe/ie/IUTh ee CBOMCTBa.

4. Pemute ypaBHeHue:
)4{]{]" = i; 0)2%*+2 —332 =30 B)16*—17+4*+16=0
a

- 2% —3x o
x+11 7 - ==
3.PeliiTe HEpaBeHCTBO: a)? = ?; 6) \° 7




—y=2
{szﬂr :E
e

4. HatiguTe pellieHHe CUCTEMBI:

Bapwuanr 3
5. TloctpouTh rpaduk hyHKIMU y

6. Peuvre ypaBHeHue:
)(1) =25, 6)2**1 4251 4+2%5 =28 B)255 —6+5*+5=0
d

X—3
= 4 " oripezie/inTb ee CBOMCTBaA.

3

13 —3x+x"
gx—11 “.'@; 6) (E) = 169’

3.PemmmTe HepaBeHCTBO: a)

{x+}r= 1

o -V _
4. Havure perieHuve CUCTEMBI: 2V =18

BapuanT 4
1. TToctpouTs rpacduvk GyHKIUN y =

2. Peumure ypaBHeHUe:
)(1) — 1, 6)3%1+£3%43%1 — 63 B)64*— 8% —56=0
d

x—4
3 " oripeaejiiTb ee CBOMUCTBA.

3 g1’
x+6x°
64
x+1 — =
3.Pemte HepaBeHCTBO: a)m = V@; 6) (3) ° .
{x + 2y = 3,
4. HatiguTe pellieHUe CUCTEMBI: 37V =281;
.2 Bpems BbInosiHeHus — 40 MUHYT.
Bapuanr 1
65

1. logs v13; 3+logs 2 logs 4 log,2 _ ———
1. BBIUMC/TUTD: 13 g DiTOEs ;3. E R A A . 5,9l08s3. 6




logg 8
loggy 8i7 logs logs 27;

g 10g; 13 l0g;39;g 44108, ¥4, log, 270 — log, 7,5. 1
log, 8,1+ log, 10

2. Peuvre ypaBHeHue: 1. log,(x—3) = 2; z.lﬂga (2x—4) =log;(x + ?);

. . Elc-ggrar:—kln:-g.;,:afzz3
3. Hanijure cymmy KOpHe: 2 5

4.PemiTh HEPAaBEHCTBO: a)h:'g2 X = 4; 0)

logo(x —3) > 0; B)log:(7x—4) = —1;

Bapuanr 2
1.log: +/18; _4
1. BLIYMCIUTB: gﬁ 2.32“9%3 ?; 3.161034T; 4-5*910%;2; 5310827, ¢,
log, 4 .
logg, 4: 7.10g4 log- 49;8.lng5 7 = log, 25;9.42*10g2 \E 10.

logs 90 —logs 2,5. ;1083 6,75 +1log; 4

2 Peiute ypaBHEHI/Ie:l'ng3 (x—2)= 2; 2.1084(53 —8)=log,(x+ -“-1-];

. . Elt:ngg:sf:—i—lt:-gql,:a;:=élﬂ
3.Havigure cymmy KOpHel: 2 ;

log, x >—3; 0) logy(x—2) = 2;

4.PelliTh HepaBeHCTBO: a) ’B)

log:(3x—1) = —-2;

BapuanTt 3

1. log:+/14; 75 loge7
1.BbIUMC/IUTD: 5 2 ?EHOETE;S 27108 %,; 4.8*51'3%53;5.3"]335;6.1"364?‘7.

log,- log, 32;8 log, 17+ log,-16; 9 125*10g5 5 10 log, 72— log, 2.
11.10g3 2,7+ log, 10

2. Pemute ypaBHeHue: 1. logs(3x—1) = 2; 2_10834(25{— 4) =log,(x— 5];

2 f— —
3. Haiigute cymmMy KOpHeH: log; (x* + 2x) = loge (12 ZX];




logrx < —3

4. PellUTb HEPaBeHCTBO: a) 3 ; 6)1':'gz (x-3)> 1;13)

log:(2x+5) = —2;

Bapuanr 4

1.10g:/8; ] 28 ?
1. BoiunciuTh: gg 2.33“9%3 7.3, 25%08s6; 4.5*810%92; 5.3'0827. @ loges%: .7

b

log, logs 9;g logs 7 = log; 25;9 42*logg ﬁlo log, 90— log, 2,5. 11
log, 6,75 + log, 4

Llogs(4x—2)=3. ,5log,(9x—1) =log,(x+7).

2.Periite ypaBHeHuUe:

2 - —
3.Hatiute cyMMy KOPHEA: logo s (x* +3x) = —1

4.PelliTh HEpaBEeHCTBO: a)

log,,x <—1;6)1g(x—7)>1; ) log:(14—x) = -1

b

Tema 5. 2Bpems Bbino/siHeHus1 — 30 MUHYT.

Bapuanrl Bapuant2

1. HaliguTe 3HaueHUe BbIpaXKEHUSI:

. T T T
a) sin—* cos— * tan —
4 4 4.

sin= + /3 cos=
6)2 6 Vr_ 6;

2.Briuuciure

sin «
3y

1 T
cosa=-0<qa<-—
ec/u 4 2,

1HaliguTe 3HaueHWe BbIpaXKeHUSI:

a) sin(—zj * COS (— E]_
b

. T T ~._."_5
sin—* cos— — —
6) 3 4 4 .
2. Borunciute S &
1 3m
oS = —— ?I:::a:ﬂ:?

ec/u 3




3.Y1ipocTuTe BhIpaXkeHue:

cot(2m+a) sin(%h:r)

cos(m— af]xtan(%r—af)

3.Y1mpocTuTe BhIpakeHue:

ccs(%+afjxtan(2n—a]

) cot{%{h:r)* gin{m—a)

a) ; 0) a ; 0)
165in12%cos12% =cos24° 85in 10%cos 10% =cosz0°
cos42° cos30°
Bapuant3 Bapuant4

1HavgnTte 3HaueHre BbIpa)KeHHUS:

a) sin[—gj * C0S (— E].

; 0)
tan 60° cot60°_-

2 .Borunciure 08 ‘I,

3T
. T<a<—
p— {],6’ 5

b

3.Y1ipocTuTe BhIpaXkeHue:

sin{rr—af:]*cot(%[+af)

a) tan(Zm+a) *cus(r—;—af:l; 6)

24 gin 14%cos 147 =cosg28°

cos34°

1HavignTe 3HaueHHe BbIPa)KEeHUS:

1L T TT
a) sin—* cos— *tan —
3 & 2.

b

6)25i11 7 ++/3cos3.

2. Boruncmure©8 ':I,

3.Y1mpocTtuTe BeIpakeHue

o
tan(;h:r)x cos(m+a)

cot{2m—a)=sin (%—af)

32sin21%cos 21° = cos 42°
cos 96°

Tema 5.6BpemMs BbinosiHeEHNS - 30 MUHYT.

BapuanTtl

C nomo1pio npeoObpa3oBaHHi

Bapuanr 2

C momoIIbI0 npeoOpa3oBaHMi




MOCTPOUTh Tpaduk GyHKLIUA

lsin( —E)—i—l

y=2 3 Y 3amnumcaThb

ee CBOMCTBA.

MOCTPOUTH TpaUK QyHKLIUU

1 T
- cos (x — —) -1
y=2 o Y 3ammcaThb

ee CBOMCTBA.

BapuanT 3
C momoI1ibto peobpa3oBaHMiA

TIOCTPOUTH TpaPuK PyHKLIUU

2 sin (x + E) -1
y = 3 Y 3arucaTh

ee CBOMUCTBA.

Bapuanr 4
C nomortibio mpeobpa3oBaHMiA

MOCTPOUTH TpauK PyHKLIUU

2cas(x—|—§)—|—1

y= H

3arMcaTh ee CBOMCTBaA.

Tema 5. 9 Bpems BbinosiHeHus — 40 MUHYT.

BapuanTtl
1.PemTe ypaBHeHue:

a)sin 2x=—1; 6)cos0,3x=0; B) tanx=1

2.HalifuTe peleHus ypaBHeHUS:
a)Z(sinsz +sinx—1=0.

6)@cosx+sinx= 0; B)(tanx)? —tanx+1=10

3.PelnTe HEPaBeHCTBO:

) 1 vz
SIHX}E COSX << ?

a) ; 6

BapuaHnt2
1.PewnTe ypaBHeHue:

d

2.HaviuTe peleHysi ypaBHEeHUS:
a)S(sinsz +sinx—4 =0.

)sin3x= 1; 6)cos0,7x=—1; B) tandx =1

6)cnsx—|— sinx = 0; B)(tanx)? —2tanx+1=0

3.PeliiTe HeEPaBEeHCTBO:

. 1
Smx > —-—

a) 2: 0

V3
COSX = ?




Bapuant3
1.Pewvite ypaBHeHuUe:
a)sin 4x=0; 6)cos0,2x=1; B) tanbx=—1

2 HaiiuTe pelleHys ypaBHEeHUS:
a)5(sinx]2 —2sinx—3=0.

6)COSX — sinx = 0; B)7(tanx)? —2tanx+5=10

3.Pelinte HepaBeHCTBO:
. 1 V3
Sinx < —-— COSX > —
a) 2, 0) 2.

Bapuant4
1.PemmTe ypaBHeHue:
a)sin 5x=1; 6)cos0,4x=—1; B) tan2x =0

2.Haiigure pelleHUs ypaBHEHMUSI:
a)?(sinsz—ﬁsinx—1={]. 6)

3cosx— 2sinx = 0; B)b(tanx)?+3tanx—8=0

3.Pelinte HepaBeHCTBO:

sinx <> _cosx> ——
a) 2; 6) z,
Tema 1.1 Bpemsi BbinosiHeHUSA - 30 MUHYT.
Bapuanr 1 Bapuanr 2
1. s yrcna 2+2i 1071 uncia -4+4i
a)Hauaure Moy b; a)Hauaure Moayb;
0)HaiimuTe aprymMeHr; 6)HaiimrTe aprymeHr;
B) YKakuTe COMpPSDKEHHOE; B) YKa)kuTe COMpPSDKEHHOE;
') YKaKnTe MPOTHUBOIIOI0KHOE; I') YKaXKuTe IMPOTUBOIOJIOKHOE;
mIloctpoirre COOTBETCTBYIOLLIUN mIlocTpoiiTe COOTBETCTBYIOLMM
eMy BeKTOp; eMy BEKTOp;
e)3anuiuTe TPUTOHOMETPHUUYECKYHO e)3anuImuTe TPUrOHOMETPHUUYECKYHO
Y TIOKa3aTeJibHy10 (hopmy; Y TIOKa3aTeJibHy10 (hopmy;
2. BrinosiHUTe 1€UCTBUS: 2. BrinosiHuTe eUCTBUS:
a) (5-2i) + (-3+i); a) (4 -3i)+ (-3+5i);
6) (-9+i)-(-5-4i); 0) (-7+i)-(-2-3i);
B) (7+2i) (8-2i); B) (2+3i) (6-8i);
r) (6+i):(12-4i). r) (5+i):(15-3i).
Bapwuanr 3 Bapuanrt 4
171 uncsia 1+V(§i 10711 yncsia 1—@1
a)Hargrre Moayib; a)Havgure Moay/ib;




6)HaiiiuTe aprymeHr;
B) YKakuTe COMpPSDKEHHOE;
I') YKakKuTe MPOTUBOMOJIOKHOE;
m)ITocTpoiiTe COOTBETCTBYIOLLIAUA
eMy BEeKTOp;
e)3arnuiimre
TPUTOHOMETPUUECKYIO U
ToKa3aTe/bHY0 (OpMYy;
2. BeInonHuTe NelCTBUS:

a) (5 -6i)+ (-3+7i);

6) (-9+i)-(-3-2i);

B) (3+2i) (8-4i);

r) (7+1):(11-2i).

6)HaiiuTe aprymeHT;
B) YKakuTe COMpPSDKEHHOE;
I') YKakKuTe IMPOTUBOIIOJ/IOKHOE;
mITocTpoiiTe COOTBETCTBYIOLLIUUA
eMy BEeKTOp;
e)3arnuiimre
TPUTOHOMETPUUECKYIO U
TOKa3aTe/bHY0 (GopMYy;

2. BeInonHuTe nelCTBUS:
a) (7 -2i)+ (-10+5i);

6) (-8+2i)-(-5-4i);

B) (5+2i) (3-5i);
r) (6+i):(12-41).

Tema 7.1Bpemst Bbino/iHeHHs — 30 MUHYT

BapuanTtl

1. Brbruuciure ngTh MepBbIX UIeHOB

BapuanTt?2

1. Bbruuciure nsTh NepPBbIX UIeHOB

T0C/IeJ0BaTeTIbHOCTH Moc/e10BaTe/IbHOCTH
n’-1 _3n-1,
yn = 2 ; n n s
n +2
2
. 5x° - 10 o . 3x*-8
2. Hautu limxsi : 2. Haurtu 11}2 T
x—w  x2 4 3 X -
2 4x +7
. X +2x . Loax v/
3. Bobuucmre: a)lim NI 3. Bebumcure: a)lim——— -
; x*-8
6)limv16- x. 0)lim .
x=7 =2 x=2
Bapuant3 BAPUAHT Ne4

1.Berurc/inTe nsiTh NepPBbIX YIEHOB

mocjie0BaTe/JIbHOCTHU

Y, =2+,
n

- . 3x +3
2. Hantu lim ;
o Tx-1

x* -

3. Berumammre: a)lim ;
=32x +6

1. Bbruuciure 1nsTh NepPBbIX YIeHOB

mocjen0BaTe/IbHOCTHU
y _2n+1
" 2n-1
- xP+Ax+1

2. Hanitu lim -
x=o  Gxc - Dx




2x+4

¥

G)limvx+4 3. Buumcmre: a) lim ~5—

cos—
6)lim7X°
x>2 3x-1

Tema 7.3 Bpems BbinnosiHeHus — 60 MUHYT.

BapuasTt Nel
1.Haviute npon3BOAHYH0 (QYHKIUU:

a)y=5"’(3 17x-24: 6)y:xf2:x:—3. B)y:r[l—ﬁx]T. 1,)y:sin-‘-kar:—S;

b 5

4
py=Sn7=%x);  ¢y=In0Bx=6), )y = gy= tg(2x-7);

_ 3 _ 2
2.IToctpouTts rpaduk dpyukyum:y — X 3x*+4

3.C noMo1bro (hopMy.Jibl

(%o + Ax) = f(x) + f'(xo) Ax BBIMHCIMTE NIPUOIMIKEHHO ¢ (512

4.HapucyHken3o0pakéHrpahuKPyHKIMU Y = f(x) vKacaTebHassKHeMYBTOUKecabCl]

rccouixo, HaliiuTe3HaueHWernpou3BoAHOUPYHKIUN J(x) prouke xo.

Ny

_ 92
5. Touka BWKeTCsl MPSIMOJIMHEMHO T10 3aKOHY S@)=3t"+t+ 4,

OrnpefieMMTeCKOPOCTh U YCKOPEHHEe TOYKU B KaXK/bIli MOMEHT BPEMEHH.

BapuaHT Ne2

1.Havaute nponsBOgHYHO (DYHKLIVN:
a)y _bx* 6x+4;  6)y _V—bx— 3; B)y = (1+ ?x)?; )y = sin 3x— 9,
7

py =56 =41, oy =InGBx+46). 4y ox 5)y= ctg(5x-7);




P 3
2.ToctpouTs rpaduk dynkium:? — —+ T 3x+ 2

3.C nomoliibto hopMyibl

flag+ Ao) = flxg)+f '(xc.]ﬂx&‘uqucmmenpuc’immnna7 982

4.Ha pucyHke n300paxkéH rpaduk GyHKImmnY = f(X)y1 kacarenbHas K HEeMy B TOUKe
c abcrccoiixo. HaiiuTe3sHaueHrenpon3sBoaHoHyHKIN () prouke-xo.

Wy

_ 4+2
4. Touka [BUXKeTCs MPAMOJIMHENHO I10 3aKOHY 5(t) =4t +8t + 14,
OrnpesiesiuTe CKOPOCTh U YCKOPEHHWE TOUYKHY B KaXK/Iblii MOMEHT BPEMEHH.

Bapuant3

1.Havaute nponsBOgHYHO (DYHKLIVN:

a)y:?x“ _9x+43: 6)y:1f8x—|— 3 B)y = (1—3x)7". )y = sin9x— 1.

.
b b b

g
py=S6+5%); ¢y =In(=2x+6); sy =5 5y =rgex-7);

b

_ 3 2 _
2.ITocTpouts rpaduK pyHKImI:Y — & + 4x° — 4x

3.C nomotiibio hopmyJibl
f(x, + Ax) = fx,) + f'(x,) Ax BRIMHCTHTE TPUGIMKEHHO +/ 24,1

4.HapucyHken3obpaxéHrpadukhyHKIumuY = f(x) MKacaTe/IbHassKHeMYBTOUKecaoCI]
rccoii~o. HaliuTesHaueHnenpon3BoaHoHGyHKLyH (x) Broukexo.

My

L

— 2
1. Touka ABW)KeTCSI MPSIMOJIMHENHO T10 3aKOHY 5(t) = —6t"+9t + 24,

OrnpeziesiuTe CKOPOCTb U YCKOPEHWE TOUKHY B KaXK/Iblii MOMEHT BPEMEHU.



Bapuant4
1.HaiiauTe npou3BogHY0 QYHKLIUU:

a)y _6x7 +3x-93; 6)y _V—3x— 8; B)y = (1+ Sx]?; r)y = sin7x + 1.
e
. B i = 7
py=Sin6 =40 o)y - IOX=3) 5oy =% 5y = ctgEx-7);
* + 6x* + 9x

2 IToctpouts rpaduk dyHKpm:?

3.C nomotiibio hopmyJib

flx, + Ax) ~ f(x,) + f (x, ) Axevruuciumenpubiuxcento./ 35,98

4.HapucyHken3o0pakéHrpahKPyHKLIMU Y = flx) vKacaTebHasskHeMYBTOUKecabCl]
yccoiixo. HaliiuTe3sHaueHIenpou3BoAHOUpyHKImn () roukexo.

— 742 _
5. Touka gBWXeTCs NPSIMOJIMHEMHO T10 3aKOHY 5(t) =—7t*+ 10t 14

OrnpeziesiuTe CKOPOCTb U YCKOPEeHUe TOUKHY B KaXK/[blii MOMEHT BPEMEHU.

Tema 8.2 Bpems BbinosiHeHus1 — 40 MUHYT

Bapwuanrl. Bapuanrt?2.
1.HaiauTte HeomnpezeneHHbIN 1. HaiiiuTe Heornpe/ie/ieHHbINM UHTETpal:
VIHTerpas: -
[ ax a)fx”dx; 6)f sin 4x dx; B)f;dx: 2)
a)f X dx;6)_,f sin 3xdx; ) x; 2)

f - [7dx; [ V5xdx;
8%dx; 3xdx;
] a) ]

2. Beluucvre uHTeErpast:
2. Belunciire uHTerpast:

[5,3x—Dax [ (3x— 2x)dx.
6)f;(x —3v/x)dx, 3) ) ’

b

a)fg(_zx— 3)dx

b



a)f;(eg"]dx; a)f;(sin ZX)dI; a)f;(ez"]dx; a)fuzn(sinx]dx;

3.Brruricivre miomiazib GUrypbl 3.Briunciute miomjagb GUrypsl
OrpaHMYEHHOM IMHUSAMH: Y = X° +1, OrpaHMYEHHOM TMHUAMU: y = -X* +1,
x=-1,x=1y=0. y = 0.

Bapuanrt3. Bapuanr4.
1. Haiigure HeorpezeneHHbld 1. HaliguTe HeonpeaeneHHbIA UHTErpasl:
VIHTerpasn:

[ x3dx; [ sin 0,2xdx; ,J 7 9%
a)) X' dx;g)) sin 0,2xdx; ) 5 a)

a)f xlgdx;6)f cos 2x dx;B)Iidxi 2)

f e [ 6%dx; 2) [ Vaxdx;
3%dx; 8xdx;
1] a) 1]

2. Beluncivre UHTErpast:
2. Beluncdre vHTerpast:

[°,(~ax+3)ax, o (x—2Vx)dx
ol alx=dx, o [7(6x—Vx)dx, %) )

- o JPeax. [F(sin(—2x)dx,
al €ax, [ (sin3x)dx, Q) ) ,

3Berurciiure jiomanab (bl/IprLI
3.Beruuciire jiomaab Cl)I/Il"ypr OFpaHHHEHHOﬁ JIUHUSIMH: Y= -Xz +2,

OTrpaHHUYEeHHOM JIMHUAMMU: § = X° +2;
y =0.

Xx=-2,x=2y=0.

Tema 9.1Bpems BoinosiHeHus1 — 40 MUHYT.

BapuanTtl Bapuanrt2

1.Jan ky6 ABCIAB:C/:. 1.Jan ky6 ABCA:B:Ci/;.
Touku K, M, Q nexar coorBeTcTBeHHO Touku K, M, Q 1exkaT COOTBETCTBEHHO
Ha otpe3kax: 1/1;, CC; u B1C;. Touka Ha otpe3kax: I/1;, CC; u B1C;. Touka
Rnexut Ha npsamou [IC. Havigure: Rnexut Ha npsamou [IC. Havgure:

a) TOUKY IepeceueHust TIpsIMOK a) TOUKy rnepeceueHusi TIPsIMOU
KM u nnockoctu ABC;



0) Touky repeceueHHst
riockocTed A1B1Ciu ABB;;

B) HazoBuTe TOuKH,
ripuHazyiexxauye miaockoctu JACC;;

2. Tpeyronsuuk ABC v KBagpar
AEFC He ne)xaT B 0JIHOM IIJIOCKOCTH;

Touku K u M — cepeiiHbl
otpe3koB AB 1 BC cOOTBeTCTBEHHO;

a)lokaxute, uto KM
napasuiesibHO EF,

0) Hatiqute KM, ecu AE = 8cwm.

Bapuant3

1.Jan ky6 ABCIA:B:C:/;.
Touku K, M, Q ne)xaT COOTBETCTBEHHO
Ha otpe3kax: I/1;, CC; u B1C;. Touka
Rnexxut Ha npsamou IC. Havigure:

a) TOUKY TiepecedyeHus MpsIMOU
BQ u nnockoctu A1B1Cy;

6) Touky repeceueHHst
nnockocteit ABC u BB:C;;

B) Ha3zoBute TOUKH,
TIpUHaZJIe)xalye rmioCKoCTuAA [,

2. Touku A,B,C u [l He nexxaT B
oaHoM mnockoctu. Touku E,F,M u K —
cepeaunsbl oTpe3koB AB, BC, C/1, A/l
COOTBETCTBEHHO ;

a)/lokaxute, uto EFMK —
Trapa’siiesiorpaMm;

QB u ninockoctu ABC;

6) Touky repeceueHust
rockocteit A;1B:C;u [IC;;

B) HazoBute TOukH,
NpUHazJiexalye rmiockoctuAB,C;;

2.KBagpatr ABC/I u Tpanernus
KMNL He nexxaT B 0JHOU MJIOCKOCTH;

Touku A u [ — cepeyiHbI
otpe3koB KM 1 NL cOOTBeTCTBEHHO;

a)lokaxute, uto KL
napasuiesibHO BC,

6)Haiigure BC, ecyn

KL = 10cM,MN= 6 cm.

Bapuant4

1.Jan ky6 ABCIA;B:C,/;.
Touku K, M, Q ne)xaT COOTBETCTBEHHO
Ha otpe3kax: /1;, CC; u B1C;. Touka
Rnexxut Ha npsamout [IC. Havigure:

a) TOUKY TepeceyeHus MpsiMOU
KM u nnockoctu ABC;

6) Touky repeceueHust
riockocter A;B:Ciu ABB;;

B) HazoBute TOUKH,
npuHaziexartgue riaockoctu J1CC;;

2.KBagpatr ABC/I u Tpanernus
KMNL He nexxaT B 0JTHOM M/I0CKOCTH.

Touku A u [ — cepeyHbI
otpe3koB KM 1 NL cOOTBeTCTBEHHO;

a)lokakute, uto KL



0) Haiigure mepumerp EFKM,
ecit AC=6 cm, B] =8 cm.

napasuienbHo BC;
6)Haiigure BC, ecyu

KL = 10cm,MN= 6 cm.

Tema 9.2Bpemsa Boino/iHeHus1 — 20 MUHYT

Bapuanrl.

1.Hapucylite napanienenunes
ABCIA;B,C[I;. HazoBute Bce
BeKTOphbl, 0Opa3oBaHHbIe pebpamu
rapasuiesieruresia, KoTopsble:

a) TIPOTHUBOIIOJIOXKHBI BEKTOPY CB
AB;

0) paBHBI BEKTOPY _,ELC; CB

O603HaubTe BEKTOPHI
C.ZLBAAL yopes 3B, €
306pasuTe Ha pUCYHKE BeKTOpPBI ° -
b, 3, ¢ —b3

Bapwuant3.

1.Hapucy¥ite napasnienenurnef,
ABCIOAB.C:[d;:. HazoBuTte Bce
BeKTOphI, 00pa3oBaHHbIe pebpamu
napa’suiesienuresia, KOTopble:

a) NPOTHBOIIOJIOXKHBI BEKTOPY

>

Bapuanrt?2.

1.Hapucyvite napanienenunes
ABCIA;B,C[I;. HazoBure Bce
BeKTOphbl, 0Opa3oBaHHble pebpamu
rapasuiesieruresia, KOTopsle:
—
AB
a) MPOTUBOMOJIOKHBI BEKTOPY

. IB.

b b

0) paBHBI BEKTOpPY ,ELA; C1B.

O603HaubTe BEKTOPbI

C1 /1, BA, A/l

Th ¢
yepes ' ' .

—

306pasniTe Ha PUCYHKe BeKTOphI & +

—

=)
b3ic¢ha
b3

Bapuanr4.

1.Hapucywite napasuienenurnes
ABCIOAB.C:[d;:. HazoBurte BCe
BeKTOphI, 00pa3oBaHHbIe pebpamu
napa’siiesienuresia, KOTopble:

—
a) NPOTHBOIOJIOXKHBI BEKTOPY CB;



AB1. T1E.
JI1A1. CB1

6) paBHBI BEKTOpPY

O0603HaubTe BEKTOPEI

C./1, BA, Al

ab ¢
yepes "~ ' .

—

M306pa3suTe Ha PUCYHKe BEKTOPHI - & +

— =
b, -3¢ b,3

b

A._B:.
0) paBHbI BEKTOPY E; CIB
0O0603HaubTe BEKTOPHI
1/, BA, AL yepes a, E’ E.
M306pa3uTe Ha pUCYHKE BEKTOPbI E
b3, ¢ b3

’

Tema 10.2Bpems BbinosiHeHust — 40 MUHYT

Bapuanrl

1.ITocTpouTh BEKTOPE{S; =52},

Onpepenvre ero AjvHy.

2.HaiiTu ckansipHoe
TIpov3Be/ieH1e BeKTOPOB

G{4:—1:8u b{3:9:—2)

3.Berunciivre yros Mexzny
npsimbiMu AB u C/1, eciu A(3;-2;4),
B(4;-1;2).C(6;-3;2),[0(7;-3;1)

4.J1aHbl BEKTOPBI

G{—1;2; 03b{0; —5; —212{2;1; -3}

Bapuant2
1.ITocTpouTh BEKTOD

ci4-3;,-2} OrnpeziesiiTe €ro [JIMHY.

2.Halitu ckansipHoe
TIpOU3Be/ieHre BEKTOPOB

a{3:—7: 2 E{—3;?;2}.

3.Bbiunciivre yroy Mexzay
nipsimbiMu AB u CI1, eciu A(5;-8;-1),
B(6;-8;-2),

C(7;-5;-11),[(7;-7;-9)

4.J1aHbl BEKTOPEI




Haiigute KoopHaThI

G{—2:6; 11b{0;5: —3}3{2—: 4. -3}

BeKTopaﬁ =3b —2‘_i +c , Haiigure KOOpAUHATEI
Bektopal — 2b y4d—2¢
Bapuant3 Bapuant4

c{5:5; —4}.

1.IlocTpouTh BEKTOP

Ornpegenure ero AJIVHY.

2.Hautu ckansgpHoe
TIpov3Be/ieH1e BeKTOPOB

d(5;1;—3m b{3—;2;1}

3.Berurciiire yros Mexzny
npsimbiMu AB u C/1, eciu A(1;0;2),
B(2;1;0).C(0;-2;-4),/1(-2;-4;0)

4.[1aHbl BeKTOPHI
d(5;—2; 03b(0;~7; 2)¢(~2;5;—3}
Haiigute KoopivHaThI

BektopaP — 7b Ha+3c

1.ITocTpouTh BEKTOPE{_S; 42}

Ornpesenure ero AJIvHY.

2.Hautu ckanspHoe
Tipou3Be/ieHre BeKTOPOB

G{9:—1; 0}u b{—3:2; 4

3.Brrurcivre yros Mexzny
npsimbiMu AB u C/1, eciu A(-6;-15;7),
B(-7;-15;8).C(14;-10;9),1(14;-10;7)

4.[1aHbl BeKTOPHI
@{1;—2;10}b{10;5;3}¢{—2;1;5}
HaviauTe KoopAUHATHI

BEKTOpaﬁ =5b d+2c

Tema 11.3 Bpems Boino/siHeHus — 60 MUHYT

BapuanTtl

1.B npaBu/IbHOM YeThIpeXYTOoIbHOM
rupamuzie SABC/] Touka O — 1jeHTp
ocHOBaHus, S BepiurHa, SO = 10, B/]
=48. Haiigute 60K0BOe pebpo SA.
OOBeM U TTOBEPXHOCTDb JaHHOM
MMpaMU/pbl.

2. B nipaBU/ILHOU TPEYTOIbHOU
rupamuzie SABC MenraHbl OCHOBaHUS
repecekaroTca B Touke R. Iomjane

BapuaHT Ne2

1.B npaBu/ILHOM YeThIpeXyroabHON
rupamuzie SABC/] Touka O — 1jeHTp
OoCHOBaHu4, S BepirHa, SO = 24, B/]
=20. Haiigute 60k0BOe pebpo SC,
00beM 1 TTIOBepXHOCTh JAaHHOU
MYpamMu/pbl.

2. B npaBuIbHOM TpeyrosbHOU
rupamuzie SABC MenvaHbl OCHOBaHUS
repecekarorca B Touke N. [Inomaas




tpeyrosbHuka ABC paBHa 30, 060sem
npamMubl paBeH 210. Hapure pvny
orpe3ka RS.

3. B nipsAMoyrosisHOM napasuiesienuriese
ABCIA;B,C;/; u3BectHo, uto [JC=

v 159, BB,=1, A;1,=3, Harigure aivny

auaroHasib AC;, muioiajb MoBepXHOCTH
1 00beM 3Tororapasiesenyriesa.

4.Haiaute 00beM MHOTOTpaHHHUKA,
1300pakeHHOTO Ha pHUCYHKe(BCe
[IBYTDaHHbIE YT/Ibl MHOTOTDaHHUKA
rpsiMble).

L L )

5. [luaroHans Kyba paBHa 3. Hatigute
TUIONIA/Tb €r0 TIOBEPXHOCTH.

BapuaHT Ne3

1.B npaBU/IbHOM YeThIPEXYTObHOM
nupamuie SABC/] Touka O — 1jeHTp
OCHOBaHwus, S BepirHa, SO =7, AC
=48. Haiigute 60K0BOEe pebpo SB,
00beM 1 TTOBepXHOCTh IaHHOM
MAPaMU/IbI.

2. B npaBWIbHOM TPeyroJibHOM
mupamuzie SABC MeauaHbl OCHOBaHUSA
riepecekaroTcs B Touke P. [Lnowaas
TpeyroyibHuka ABC paBHa 8, 06beM

tpeyroibHrka ABC paBHa 13, 00bem
nMpaMUbl paBeH 278. Haupute nyivHy
otpe3ka NS.

3. B nipsAMoyrosibHOM napasuiesienuriese
ABCIA;B,C[, u3BectHo, uto  [,Ci=

' 103, AA;=3, A,/1,=3, HaiiguTe nivHy

muaroHamu C,A, nuoiiajb NOBepXHOCTH
1 00BeM 3Toromnapasienernuresa

4.Haiiaute 00beM MHOTOTpaHHUKA,
1300pakeHHOTO Ha pHUCyHKe(BCe
[IBYTrDaHHbIe YT/Ibl MHOTOIDAaHHUKA
MpsiMble).

5.luaronans Kyba paBHa 4. Hatigure
TIJIOIIA/Ib €T0 TIOBEPXHOCTH.

Bapuant Ne4

1.B npaBU/IbHOM YeThIPeXYTO/IbHOM
nupamuie SABC/] Touka O — 1jeHTp
OCHOBaHwus, S BepirHa, SO = 24, AC
=14. Haiigure 60K0BOE pedbpo S/,
00beM 1 TTIOBepXHOCTh JIaHHOM
MApaMU/IbI.

2. B npaBUIbHOM TPeyTobHOU
nupamuzie SABC MearaHbl OCHOBaHUA
repecekatotcs B Touke O. [Lnowaas
TpeyronbHuka ABC paBHa 7, 00beM



nvpamMuibl paBeH 48. Havigure aivnHy
oTpe3ka PS.

3. B nipsAMoyrosisHOM napasiesenuriese
ABCIA,B,C:[; u3BectHo, uto  [I,Ci=

v 185, AA=2, A;[1,=6, HaiguTe gnuHy

nuaroHamy C;A,mioiap roBepXHOCTH
1 00beM 3Torormapasiesnenyresa

4.Haiiaute 00beM MHOTOTpaHHHUKA,
1300pa>keHHOT0 Ha pUCYHKe(BCe
[IBYTDaHHbIE YI/Ibl MHOTOTPaHHUKA
npsiMbIe).

6. [lnaroHans Kyba paBHa 5. Haiigure
TUIOIAZIb €T0 TIOBEPXHOCTH.

Tema 11.9 Bpemsi BbINO/THEHUS —

BapuanTtl

1.Beicota koHyca paBHa 10, a

JuameTp oOcHoBaHus -48, Haipure

oOpa3ymoiiyro KoHyca.

2. [duaroHajib 0CeBOI0 CeueHus
LUWIWHApPa paBHa 48 cm. Yron mexnay
9TOM [JUaroHajbl0 M oOpas3yrolei
runuHapa pased 60°. Haiigure BBICOTY

Y paJinyC LUIUH/pa.

nvpaMubl paBeH 28. Haligure anuny
otpe3ka OS.

3. B nipsAMoyrosisHOM napasuiesienuriese
ABCIA;B,C:[; u3BectHo, uto  [JC=

V1 1?, AA=6, A;/1,=4, HaiiguTe nivHy

mnaroHasv AC;, nuioajb NOBepXHOCTH
1 00BeM 3Toromnapasienernure/a.

4.Haiiaute 00beM MHOTOTpaHHUKA,
1300pakeHHOTO Ha pHUCyHKe(BCe
[IBYTrDaHHbIe YT/Ibl MHOTOIDaHHUKA
NpsiMbIe).

J —— R

6. lnaroHans Kyba paBHa 6. HaliguTe
TUIOIIA/Ib €T0 TIOBEPXHOCTH.

25 MUHYT
Bapuant2

1.Beicota kKoHyca paBHa 24, a

auametp ocHoBanus -20, Haipure

oOpa3yoliyro KoHyca.

2. [QuaroHajib 0CeBOro CeueHus
LUWIWHApPA paBHa 24 CM. YTO/l MeXAy
obpa3syroriiei

5TOM JUaroHajabl0 U

munuHapa pased 60°. Haiigure BBICOTY



Bapuant3

1.BricoTa KOHyca paBHa 7, a

JuameTp oOcHoBaHus -48, Haipure

oOpa3ymoiiyro KoHyca.

2. JluaroHajsbp 0CeBOr'0 CeyeHus
LWIWHApPA paBHa 48 cMm. Yron Mmexnay
3TOM JWaroHasbld U  oOpa3syrolei
nunuagpa pased 30°. Haiigure BhICOTY

Y paIiyC UUIUH/PA.

Y paJinyC LUINH/pa.

Bapuant4

1.BricoTa KOHyca paBHa 24, a
JuameTp oOcHoBaHud -14, Hanpure

oOpa3ymoiiyro KoHyca.

2. JluaroHajib OCeBOr0 CeuyeHUst
LWIWHApPa paBHa 48 cMm. Yron Mexnay
9TOH [WaroHanbl0o MW oOpa3yroiei
nunuHapa pased 45°. Haiigure BbICOTY

Y paiInyC UIUH/PA.

Tema 11.11 Bpems BbinoiHeHus — 40 MUHYT

BapuanTtl

1.IIpIMOYTO/IbHBI ~ TPEYroJIbHUK  C
KareTamMyd 6 cM U 8 CM BpalllatOT BOKPYT
MeHBIIIero

KaTeTa. Beruuciure

TI7IOIA/ OGokoBOMi M TIOJIHOM
TOBepPXHOCTeH, 00BeM 00pa30BaHHOTO

TIPU 3TOM KOHYCa.

2. HumuHap ¥ KOHyC uMeroT obiiee
OCHOBaHMe U  OOIIyIO
Berunicire obbeM  LWIMHADA,

BBICOTY.
ecu

Bapuant2

1.IlpIMOYrO/IbHBIM ~ TPEYrOJIBHUK  C
KaTeTaMu 3 CM U 4 CM BpalljaroT BOKPYT
MeHBIIIero

KaTeTa. Beruuciure

TI7IOIA/U OGokoBOMi M TIOJIHOM
TIOBePXHOCTeH, 00BeM 00pa30BaHHOTO

TIpPU 5TOM KOHYcCa.

2. HunmuHap ¥ KOHyC uMeroT obiiee
OCHOBaHMe M  OOIIyIO
Berunicriure o06beM  LWIMH/DA,

BBICOTY.
ecu



o0Bem KoHyca paBeH 40.

3. Ilnomiaap O6oJBIIIOTO Kpyra Ilapa
paseH 3 cm°. Haiigure momaap
TIOBEPXHOCTH I11apa U ero o0bbem.

4, [Inowaae  oceBOro  CceyeHUs
uaMHApa pasHa 4 m°.  Haiigure
TJ101a b 6oKOBOI TOBEPXHOCTH
LWATMH/A.
Bapuant3

1.IIpsiMOYTO/IbHBIA ~ TPEYTOJBHUK  C
KaTteTaMd 3 CM U 4 CM BpalljaloT BOKPYT
6osibIiiero KateTa.  Bwrumciute
TI/I0IIa I O0oKOBOI u TIO/THOM
roBepxHocTel, 06beM 00pa30BaHHOIO
TIpY 3TOM KOHYyCa.

2. UumuHap ¥ KOHyC uMeroT ofiiee
OCHOBaHHe U  OOIyIO
Bbiuniciite 00beM  LWIMH7DA,

BBICOTY.
ecsu
o0Bem KoHyca paBeH 50.

3. Ilnomaaer OGosbloro Kpyra Iapa
paeeH 8 cm°. Haiigure momab

TIOBEPXHOCTH 111apa U ero oobveMm.

4, [Tnowmaab 0CeBOro ceyeHust
uIMHApa paBHa 12 M’ Haiigure
T7I0IIA/b OOKOBOI TTOBEPXHOCTH
LAIAHAPA.

o0Bem KoHyca paBeH 30.

3. Ilnomiaap O6oJBIIOTO Kpyra Ilapa
paseH 5 cm°. Haiigure momaapb
TIOBEPXHOCTH I11apa U ero o6nem.

4, [Inowaaer  oceBOro  CceueHUs
MaMHApa pasHa 8  m°.  Haiigure
oAb 6oKOBOI TTOBEPXHOCTH
LWATMH/A.
Bapuant4

1.IlpsAMOYTO/IbHBIA ~ TPEYrOJNIbBHUK  C
KareTamu 6 cM u 8 cM BpalljatoT BOKPYT
OosibIliero KareTa. Beruncivre mioiaau
OOKOBOWi U TIOJHOW TIOBEPXHOCTEH,
o0beM 00pa3oBaHHOTO TIPU  3TOM

KOHycCa.

2. HunuHap ¥ KOHyC uMeroT ofiiee
OCHOBaHHWE U  OOIIyIO
Beluriciiurte 00beM  IWIMH/IPA,
o6beM KoHyca paBeH 70.

BBICOTY.
ecu

3. Ilnomaaer OGosbloro Kpyra Iapa
paseH 9 cm’. Haligure momass
TIOBEPXHOCTH 111apa U ero oobem.

4, [Tnomaab 0CeBOro ceyeHUst
oUIMHIpa paBHa 16 wm°.  Haiigure
T/10111aTb 60KO0BOI TTIOBEPXHOCTH
LAIAHAPA.

Tema 13.1Bpems BbinosiHeHus1 — 30 MUHYT

BapuanTtl

1.CKOJIbKUMHCTIOCOOaMU

Yye/I0BeKaMOTyTPa3MeCTUThCSHAUeThIPEXMeCTH

Bapuant2

4 1.Kypbep [0J/DKeH pa3HeCcTH B 7
pa3/IMuHbIX yupexxaeHun. CKOMbKO




oricKaMeuke?

2.3 30 yuacTHUKOB cOOpaHUs Ha/lo BLIOpaTh
nipeficefiatesnsi U cekpetapsi. CKOJbKUMU
crioco6amMu 3TO MOXKHO C/1e/1aTh?

3.B Kjacce 7 yesioBeK YCIIeLIHO 3aHUMaroTCs
MaTeMaTUKONU. CKOJTbKUMH CTI0CO6aMU MO>KHO
BbIOpaTh U3 HUX /IBOUX [I7IS yUaCTHs B
MaTeMaTU4YeCKOW ONMMIiiaze?

Bapuant3

1.CKkonbKo I1ecTU3HauHbIX uncer (6e3
TOBTOPEeHHs LIU(PP) MO>KHO COCTAaBUTh U3 LIU(P:
1,2,5,6,7,8?

2.CKOJILKUMU c1riocobamu 6 CTYZIeHTOB,
CAAIOLIMX K3aMeH, MOTYT 3aHSTh MeCTa B
ayZIUTOPUH, B KOTOPOM CTOUT 20 0IMHAKOBBIX
CTOJIOB?

3.B ksacce 8 yesioBek yCIielHo 3aHUMAaroTCs
MaTeMaTUKOU. CKOJTBKUMH CTIOCOOaMU MO>KHO
BbIOpaTh U3 HUX TPOUX [IJIS1 yUacCTHs B
MaTeMaTUUeCcKOMW omMMIrazae?

MapIlIPyTOB MOKET OH BbIOpaTh?

2.Ha cTaH1uy 7 3amacHbIX MTyTeu.
CKOMbKUMU criocobaMy MOKHO
pacCTaByTh Ha HUX 4 1ioe3za?

3.Yyvalmmcs gaad cricok u3 10
KHUT, KOTOpbIE PEKOMEeH/1yeTCst
TPOYUTATh BO BpeMs KaHUKYJI.
CKOMbKUMU criocobaMul yueHUK
MO>KeT BbIOpaTh U3 HUX 67

Tema 13.4Bpems BbinosiHeHuss — 20 MUHYT

Bapuant4

1.CKO/JIBKO IIeCTU3HAUYHBIX YHCel
(6e3 moBTOpPEHUS IUGP) MOKHO
cocTaBuTh U3 1udp: 0,2,5,6,7,8?

2. Ha craniuu 8 3anacHbIX IyTewu.
CKOMbKUMU criocobaMy MO>KHO
pacCTaBUThL Ha HUX 3 rioe3za?

3.B Kimacce 9 yesioBeK yCIIeIHO
3aHUMArOTCAd MaTeMaTUKOM.
CKOJILKUMU CriocobaMu

MO>XHO BbIOpaTh U3 HUX ABOUX [I/Is
y4acTusi B MaTeMaTHhueCKOu
o/IUMITHAje

Bapuanr 1

1.B cbopnuke 6uneToB o ¢usmke Bcero 30 6mneToB, B 6 U3 HUX BCTpPeYAeTCs
BOTIPOC 10 MeXaHrKe. HaliiuTe BepoATHOCTh TOTO, UTO B C/Ty4aiiHO BEIOpaHHOM Ha
9K3aMeHe OusieTe CTy/IeHTY [JOCTaHeTCsl BOTIPOC 110 MeXaHUKe.

2.3a/1aH 3aKOH pacrpefiesieHys JUCKPETHOM CTyd4arHOW. BeruncimTh
MaTemMaTryeckoe O)KuJaHue, JUCTepCHI0 U CpeJiHee KBa/[paTUUeCcKoe OTK/IOHEHUE.

X -2 -1 2

3 4

P 0,3 0,3 0,1

0,2

Bapuanr 2




1.B cbopHuke 6umeToB 10 reorpaduu Bcero 25 6ueTos, B 12 U3 HUX BCTpPeUaeTCs
BOIMpOC, Kacarouuiics EBpasun. HaliinuTe BepoSITHOCTB TOTO, UTO B CJIyYaliHO
BbIOpAaHHOM Ha 3K3aMeHe OusieTe CTy/IeHTY [JOCTaHeTCsI BOTIPOC, KaCAIOIIANCS
EBpasuu.

2.3aJjaH 3aKOH pacripefie/ieHus1 JUCKPEeTHOW C/Ty4arHOW. BberumcimTh
MaremaTrueckoe OKyJaHue, IUCIepCrI0 U CpeJiHee KBaJpaTUUueCKoe OTK/IOHEHHE.

X 1 2 3 4 5
P 0,2 0,1 0,3 0,2 0,2
BapuanT 3

1. B cbopHuKe O1neToB 1o MaTeMaTrKe Bcero 40 6uieToB, B 8 U3 HUX
BCTPEYAEeTCs BOIIPOC 10 TPUTOHOMeTpUH. Haliiute BepOSITHOCTb TOTO, UTO B
C/TlyuaiiHO BBIOpaHHOM Ha 3K3aMeHe OusieTe CTYZEHTY He [JOCTAHEeTCs BOMPOC T10
MaTeMaTHKe.

2.3a/JjaH 3aKOH pacripefie/ieHus1 JUCKPeTHOU C/Ty4yaiiHOM. BbIumcimTh
MaTtemaTuueckoe OXKMlaHue, TUCTIePCUI0 U Cpe/iHee KBaJ[paTUUeckoe OTK/IOHeHHe.

X -3 3 2 5 6
P 0,1 0,3 0.2 0,2 0,2
BapuaHT4.

1.B yemnroHaTe 110 rTMUMHaCTHKe y4acTBYIOT 36 CcriopTcMeHOK: 6 u3 ['epmanuy, 3
y3 @paHumy, octanbHble U3 Poccuu. [1opsgok, B KOTOPOM BBICTYIIAHOT TMMHACTKY,
oripefiesnsieTcs >kxpebrieM. Haiiiite BepOSITHOCTb TOTO, YTO CITIOPTCMEHKA,
BBICTYTIAIOII|ast [IepBOM, OKaxkeTcsl U3 Poccuu.

2.3a[jaH 3aKOH pacripefiesieHus1 JUCKPEeTHOW C/Ty4aliHOM. BbrumcimThb
MaremaTuueckoe oXxuziaHue, UCIIEPCUI0 U Cpe/iHee KBa/lpaTUueCcKoe OTKJIOHEHHe.

X -4 3 1 -2 6

p 0,1 0,3 0.2 0,2 0,2

Tema 14.2Bpemsi BbiNosIHEHUSA - 40 MUHYT

Bapuanrl Bapuant2

1.Haiigute Hanbosnbliee 1je1oe periedre 1. HaliyuTe HauMeHbllee Iieioe




3 2

—=0; —=0;
HepaBeHcTBa 2" +1)G—3) peltieHre HepaBeHcTBal7"+2)(2x-5)
2. Haviute HaMeHBLLIWU KOPEHb 2. Hatigyte HauOOJIBIINI KOPEeHb
253 164 —x=0 1-x, (4 _ 2 _
ypaBHeHHﬂ(- ) ; ypaBHeHm3 4—x" =0,
3. HalijuTe cymMMy HavMeHbI11ero 3. HalifuTe cymMMy HaviMeHbI11ero
TI0JIO’KATETBHOTO ¥ HAUOOJIBITIero TI0JIO’KATETbHOTO ¥ HAUOOJIBITIEro
OTpUllaTeTbHOTO KOPHel ypaBHeHUs OTpHIaTeTbHOTO KOPHeW ypaBHEeHUs
3610g65inx =1 glﬂga sinx _ 1
BapuanT 3 BapuanT 4
1.Hatigure npour3BeeHue 1. HaiiauTe HauMeHbIllee 1iejioe

L|e/IOYMC/IeHHBIX pellleHW HepaBeHCTBa 4

2

(2%-4)(x—5) '
2. Havijute cymMy KOpHeH
2.Haliziute cymMmMy KopHeit (x2 — 16)y/ -5+ 4x+x2 =0
(x> — 1612+ 4x—x% = 0. 3. Haiigute cyMMy HauMeHbIIIET0
TI0JIO’KUTETbHOTO ¥ HAU0OJIbIIIEero
3. Haiigute cymMMy HaMeHbI11ero OTPHUIL|aTe/IbHOI0 KOPHEH ypaBHEHHUsI
TI0JIO>KUTETBHOTO ¥ HAUOOJIBIIIero 25logscosx _ q

OTpULIaTeTbHOTO KOPHeW ypaBHEeHUs

1610g4 cosx _ 1

- ¥
pellleHHe HepaBeHCTBa 3 ~1)(x+2)

KommniekT 3a,anm71 AJIA MIPpOBEeACHUA pYGE)KHOl"O KOHTPOJIA

Bpems BbinosiHeHus1 — 30 MUHYT

BAPUAHT 1
1.ITpoussopHas GpyHKLMs y=3x" paBHa:

A B¢ BBY I)4x®

2. YCTaHOBUTE COOTBETCTBUE MeXy (YHKI[MSIMU (CieBa) U MPOU3BOJHOM
(cripaBa)



A)y=a" 1. a*lna

b)y=¢" 2. e
B)y=x" 3. nx"!
4. xa*!

3.ITpou3sBojHas GhyHKIMH y=(2x-5)* paBHa:

A) 8(2x-5)° B) 4(2x-5)° B) (2x-5)° TI) 2(2x-5)°
4.YrnoBou Ko3((ULIMeHT KacaTelbHOM, PoBeleHHOM K rpaguky QyHKumu y=f(x)

B TOUKe C abCLMCCOoM Xo=-1 paBeH 2, Torja 3HayeHue npousBoHoi f'(-1) paBHo ...

5. Touka ABIXKETCs 10 3aKOHY  S(t) = t* - 2t + 5. Torga cKopoCTh JBHKEHUS
TOUKH B KaXK/[blii MOMEHT BpeMeHH t paBHa:

A) t-2t B) 3t -4t+5 B) 3t°-4t I) 6t -4

6.Touka JBYKETCS MPSMOJIMHEMHO 10 3aKOHY S(t)= 6t+t°. Torja yCKOpeHHe TOUKH
B KaXK/IbIii MOMEHT BpeMeHHU t PaBHO
A)6-2t b) 2t B) 2 ) 3t°-1/3 ¢°

7. B KaXX#ou Touke WHTepBasa (a;B)
f'(x)>0, sHaumr Ha wHTepBaje (a;B) GyHkiusa f(X)
A) Bo3pacTaet B) y6niBaet B) nepuoguueckas [') uyeTHas

8. DyHKIUS  y=x"-4x+5 uMeeT KDUTUUECKYIO TOUKY X =

BAPMAH?2
1. ITpousBogHast pyHKIMM Y =2* paBHa:
A)2*  B)2In2  B)2'Inx I 1?2

2 YCTaHOBHUTe COOTBETCTBUE MeXXay (QYyHKLMSIMU (C/ieBa) U MPOM3BOHOM (CIipaBa)
A)y=cosx 1.—sinx

b)y =sinx 2. cos x



B) y = tgx

" cos? x
1

" sin’x

3. ITpouseozHas GyHKiMK y= (-6x+4)> paBHa:

A) (-6x+4)* B) 6(-6x+4)°  B)30(-6x+4)* T -30(-6x+4)*

4.YroBol Ko3(phULIMeHT KacaTe/bHOMU, IPOBe/JeHHON K rpauKy QyHKIUU y=
o 1 o 1
f(x) B Touke c abcimccoit Xo=--, paBeH -3, TOr/ja 3HaYeHHe POU3BO/HOH fl(-E)

PaBHO ...

5. Touka ABUXKeTCs IO 3aKOHY

S(t) =t> + ¥ t* + 3t. Torga CKOPOCTb JABMKEHHSI TOUKU B KKl MOMEHT
BpeMeHHM t paBHa:

A) 3t +t+ 3 B)3t* +¥t+3 B)3t* +t TI)6t+1

6. Touka JBWKETCS MPSIMOTUHEHHO 110 3aKOHY S(t)= t° — 8t + 4. Torza yckopeHue
TOUKU B Ka)K/bli MOMEHT BpeMeHHU t paBHO
A) -2 b)2t—8 B) 2 Mo

7. B Kaxiou Touke WHTepBasa (a;B)
f'(x)>0, sHauur Ha wuHTepBaje (a;B) pyHkuua f(X)

A) uetHas bB) yObiBaeT B)nepuogrueckas I"Bo3pacTtaer

8. dyHkIMA y =3x’-12x+2  pMeeT KPUTHUECKYIO TOUKY X =

BAPUAHT Ne3
1.ITpor3BogHas PyHKMK y=e*paBHa:
X X eX
A)e b) e*lnx B) nx Mo

2.YCcTaHOBUTE COOTBETCTBUE MeXy MYHKLUSIMU (C/ieBa) U MPOU3BO/THOM

1

" cos? x

A)y=tgx



B)y=ctg x 2. -

sin® x
B) y = cos x 3.—sinx

4. sinx

3. ITpousBozHas GyHKLMK y=e* "> paBHa:

A) 2e2x+3 B) e2x+3 B) 2e2xF) er

4. YrnoBol K03 GULIMeHT KacaTelbHOM, TIPOBe/IeHHOM K rpauKy GyHKLIWN
y=f(x) B Touke c abciuccoii X,=0 paseH 1, Toraa 3HaueHure npoussogHoi f'(0)
PaBHO ...

5. 3. Touka ABWXeTCs I10 3aKOHY

S(t) =2t +2t* -4 . Torza CKOPOCTh JABWKEHHsI TOUKH B KaXKIblii MOMEHT
BpeMeHM ( paBHa:

A) 6t -4t B) 6t* + 4t B) 6t> +4t - 4 I 6t + 4

6. Touka JBWKETCS MPSIMOTMHEHHO 110 3aKOHy S(t)= 5t — t* + 1. Torza yckopeHue
TOUKU B Ka)K/Jbli MOMEHT BpeMeHHU t paBHO
A)4 b)3 B) -2 )2

7. B KaX#ou TOukKe WHTepBasa (a;B)
f'(x)<0, sHaumT Ha wuHTepBaje (a;B) GyHkiusa f(X)

A) ueTHas b) nepuoauueckas B)ybeiBaer I') Bo3pactaer

8. DyHKIUS y =x"-8x+4 UMeeT KDUTUUECKYIO TOUKY X =

BAPUAHT 4
1. ITpousBoHast GyHKIMM: Y=2COSX paBHa:
A) 2cosx b) sinx B) —cos x ') -2sinx

2. YCTaHOBUTE COOTBETCTBUE MeXAY (PYHKLUSIMU (CieBa) U TTPOU3BO/IHOM
(cipaBa)
A)y=x" 1. nx

n-1



B)y:\/; 2. 2\/;
1
X

3-2x.

3. IIpousBoaHas GyHKLMH y=e~ “~“paBHa:

A) _2e3-2xB) 2e3-2XB) e3-2x 1—\) e-2x
4. YrnoBou Ko3(ppuiMeHT KacaTe/bHOM, TIPOBeJjleHHOM K rpaduKy hyHKIMH

o 1 o
y=f(x) B TouKe ¢ abCICCOi Xo=1 paBeH -, TOr/a 3HaueHue pon3BogHOM f'(1)

PaBHO ...

5.Touka ABWXKeTCS 110 3aKOHY

S(t)=3t*> -t + 5t . Torga CKOPOCTb JABMKEHHSI TOUKHU B KaXKbIii MOMEHT
BpeMeHHM ( paBHa:

A) t—t*-3t B) 6t -3t B) 6t -3t + 5 I 6-6t¢t

6.Touka JBYKETCS MPSAMOJIMHEHHO TI0 3aKOHY S(t)= 2t* — 4t + 3. Torza yckopeHue
TOUKH B KaXK/IbIii MOMEHT BpeMeHH t paBHO
A)4 b) 1 B)4t-4 I 0.

7..B KaXzou ToOuke UHTepBasa (a;B)
f'(x)<0, sHaumT Ha wHTepBase(a;B) pyHkuusa f(x)

A) uetHasi bB) yObiBaeT B) nepuoguueckas [")Bo3pacTaer

8. ®yHKIusS y=x'-4 MMeeT KDUTUUYECKYI0 TOUKY X =




KoMmieKT 3ajaHiM i/isl MPOBe/IeHUs1 MUCbMEHHOI'0 3K3aMeHa
1. HaviguTe 3HaueHUe BbIPA)KEHUS:

0 122) 256
4 Tg) T

3 2
= —) 280.0.
S

(s

( |
)
(s1+1) 00

2. Haiigyre abCoO/TIOTHYO MTOTPEITHOCTh OKPYTJIeHUs (710 JeCSAThIX):
75,6843; 32,7639;84,7943;29,35781;63,1743;42,6632.

3. Permuure 3asauy:
Mara3uH 3aKyraeT [JBeTOUHbIe TOPILKHU 110 onToBoi LeHe 90 pybiieit 3a
mTyKy. ToproBasi HalleHKa cocTaBiisieT 20%. Kakoe Hanbosblilee urcio
TaKWX FOPIIKOB MOKHO KYITUTh B 3TOM Mara3uHe Ha 1100 pybiieit?

4. Mara3uyH 3aKyraeT [IBeTOUHbIe TOPIIKH 110 orToBoi ieHe 100 pybJieit 3a
mTyKy. ToproBasi HalleHKa cocTaBiisieT 15%. Kakoe Haubosbliee urcio
TaKWX FOPIIKOB MOYKHO KYITUTh B 3TOM Mara3uHe Ha 1300 pybiieii?

5. KmueHr B3sin B 6anke Kpeaut 36000 pybiieit Ha rof nof, 15% romoBbix. OH
JIOJDKEH TIoralaTh KpeJuT, BHOCS B OAHK e)KeMeCsTYHO O/[MHAKOBYIO CYMMY
JleHeT, C TeM, UTOObI uepe3 ro/l BLIMIaTUTh BCIO CYMMY, B3STYIO B KPeJIUT,
BMecTe C TipoiieHTaMHu. CKOTBKO OH JI0JKEH BHOCUTh B OaHK eXXeMeCsuyHO?

6. IllapukoBasi pyuka crouT 30 py6sieii. Kakoe Hanbosbiliee YMCI0 TaKUX
pyueK MOXKHO OyzieT KyruTtb Ha 700 py06siei moc/ie NMoBbIIIeHUs 1[eHbI Ha
25%?

JKenesHozopoxkHbIl OwteT A B3pociaoro crouT 840 pyb6neit. CTOMMOCTh
OwsteTa IMKO/IbHUKA cocTaBnsieT 50% oT ctoumMocTH GuseTa /i1t B3pOC/Ioro.

7. I'pymma coctout u3 18 MKOJEHUKOB U 3 B3pOC/IbiX. CKOMBKO py0sieli cTosT
OusIeThl Ha BCIO TPYITITY?



8. Mara3uH 3aKyIiaeT LIBeTOUYHbIe TOPIIKK MO omnToBoi mjeHe 90 pybseit 3a
mTyky. ToproBasi HaieHkKa cocTaBisieT 20%. Kakoe Haubosibiliee 4ucio
TaKWX FOPIIIKOB MOYKHO KYITUTh B 3TOM Mara3uHe Ha 1100 pybieit?

BblyncnnTb:
9. 45.11° - 445 4sin 167 - cos 167 325in46° - cos46°
10. sin 327 © 11, s5in92° )
\/5482 — 4202 i6a 465in 158" - cos 158°
12. V16 14, sin316°
13.

15.HanauTe NPon3BOAHYIO DYHKLIAN:
3 —_ : _ adx
y= 24 VIE—e +21 y 5sinx + /x —e** +3
X

1 == X
y=sin2x+3x+ex+; y = tanx+@+2+31

y =cosdx+2vVx 3 g y=c052x+§—lag2x—43
16.PemiTe ypaBHeHue
cns(x—%)zl sin(x+g)=—1 sin( —g)zl
cos( —g) =§cos (x—g)= —1sin (}H—%) =0

17.Pelunte HepaBeHCTBO:
logi(x —3) < -3

log:(2x+3) < -2

logs(x +4) <1



log.(x+1)<1

logi(x —5) < —4

logi(4x+ 1) < -3

18.Haligute KOpeHb YpaBHEHUS:
1

16

V35 —3x = 7

231.’—? —

WV —T72—17Tx = —x.

(1)6—2}: 1
4 64

19.HaliguTe 3HaueHHe BbIpa)KEHUS:

logsv/11
logs11

75log,, V11

V3 g-4-3
3VEH9 3-T-VE
qVERS 4-1-VE

310g31 16



20.BplurcinTe vHTerpait:

1
J’[xg + 4)dx;
li]

jj(_zm 1)dx.

f{Sx— 1) dx

J}(xa + 5)dx

1

f{ﬂlx—k 3)dx)

-1

1

f(Z:H— 2 dx)
-1

21. Ha sk3amene 60 6unetoB, AHzpeit He Bblyunn 3 u3 HUX. Haiigure
BEPOSATHOCTh TOTO, UTO €My ITOTIaZIeTCsl BbIyueHHbIN OUseT.

Ounst, enuc, Butsi, ApTyp, u Puta 6pocunu xxpebuii — KoMy HaUMHATh UTPY.
Haiigyte BepOITHOCTE TOTO, UYTO HauMHATH UTPY AOJ/DKHa Pura.

Katsi, Hactsi, Urops, [laia u AHzpeit Opocuu Kpebuii — KoMy HaulHaTh
urpy. Haliiute BepoSITHOCTB TOT0, UTO HAYMHATDL UIPY 0/DKeH OyaeT
MaJIb4UK.

Bpocarot urpanbHyr0 KOCTh. KakoBa BepOAATHOCTb TOT'O , UTO BBITAIO YUC/IO
OUYKOB KpaTHOEe TPEM.



B c6opHuke 6umeToB Bcero 25 61neToB, B 13 U3 HUX BCTPeEUaeTCst BOITPOC

1Mo  2/ieKTpocTaThKe.  Halizre  BeposiTHOCTH  TOTO, 4YTO B
C/lyuyaiiHOBBLIODAaHHOM Ha 3K3aMeHe OusieTe CTY/IeHTY [JOCTaHeTCsl BOIPOC 110
3/IeEKTPOCTATHKe.

B uemnnoHaTe 1o ruMHacTHKe y4dacTByrOT 50 criopTcMeHOB: 13 u3 JIUTBBI,
22u3 JlaTBUM, OCTa/ibHble — U3 DCTOHUU. [1OpPALOK, BKOTOPOM BBICTYIIAIOT
T'MMHACTKY, oripefesisieTcs: >kpebueM. HaiiguTe BeposITHOCTb TOTO, UTO
CIIOPTCMEHKH, BbICTYTIAIOLas IIePBOU, OKa)KeTCsl U3 DCTOHUM.

22. Haupute cymmy, pasHOCTb, TIDOU3BEIeHHEe U YaCTHOe UrCest: Z;=2-5i
Z,=-1+3I.

Haiaure cymmy, pa3HOCTb, MPOU3BEJE€HUE W YAaCTHOE UHCeN: Z;=-3+i

2,=4-2i.

Halimute cymmy, pasHOCTb, IPOM3BejleHWe U YaCTHOe uuces: z;=-2+i

Z,=-3+21.

Haiaute cymmy, pa3HOCTh, MPOU3BEJEHUE U YAaCTHOE UrCen: z;=-3-2i, Z;=4+i.
Havigute cymMmy, pa3HOCTb, MPOM3BE/leHWe Y YaCTHOEe YMCeN: Z;=--2+2i, Z,=3+i.

Havigure cymmy, pa3HOCTb, MPOM3Be/leHWe W YaCTHOe YMcen: Z,=3-41, zZ,=-1+2i.

23.Buauciire

1
lim (xz ———|—3) lim(x* —2x* +x+1) limv2x+1

=2 X x—=1 x—=d4

)lcinén! 2x + 301 ., im(x? — 3x+6) }cinf(f +6x*+1)
24. MaTepuasibHasi TOUKa JBHKETCS TIPSIMOJIMHEHHO 110 3aK0oHy S(t) = t*-
3t’+t°-t+12. Onpe/euTe CKOPOCTh, U YCKOPEHHE JBVKEHUS TOUKH B KaXKIbIiA
MOMEHT BpEMEHH t.
MarepuasibHasi TOUKa JABHKETCS MPSMOJIMHENHO 10 3aK0oHY S(t) =2 t4-t3+7t2+3t-7.
OrnpefienmuTe CKOPOCTh, U YCKOPEHUE JBWKEHUS] TOUKU B KaXKAbI MOMEHT
BPEMEHH L.

MaTepuanbHas TOUKa JBWKETCS IPSIMOJIMHENRHO T10 3aKOHY
S(t) =3t*+4t>-5t>-0,5t-11. Onpee/iuTe CKOPOCTh, U YCKOPEHHUE
JBIDKEHUSI TOUKU B KaXKbIii MOMEHT BPEeMEHH .



MaTtepuasibHasi TOUKa ABWKETCS TIPSIMOJIMHENHO 110 3aKOHY

S(t) = 6t*+3t>-2t*-t-9. Onpee/uTe CKOPOCTh, U YCKOPEHHE JABWKEHUS TOUKHU B
KayK/IbIii MOMEHT BPEMEHH t.

MaTepuanbHas TOUKa JBWKETCS IPSIMOJIMHENRHO T10 3aKOHY
S(t) = 2t*-t>+t-12. OmnpezienTe CKOPOCTh, U YCKOPEHHE JBIKEHUS TOUKH
B Ka)K/IbIii MOMEHT BPEMEHH t.

MartepuabHas TOUKa JBHKETCS MPAMOJIMHENHO 110 3aKoHy S(t) =3t>-2t°+t-9.
OrnpegenuTe CKOPOCTh, U YCKOPEHUE ABWKEHUSI TOUKU B KaXKAbI MOMEHT
BpeMeHHU L.

24.CTOpOHBI OCHOBAaHUS MPaBU/IBHOM YeThbIPeXyrOIbHOM MMpaMu/ibl paBHsI 10,
6okoBbIe pebpa paBHbI 13. HatiguTe 1iioijaib MOBEPXHOCTU 3TOM TTUPAMU/IBIL.

B upnmuagpruyeckuii cocys Hamuau 3000 cm® Bobl. YpoBeHb BO/bI IIPU 3TOM
JOCTUT BbICOTHI 20 cM. B KHUIKOCTB MOJHOCTBIO MOTPY3UIU AeTanb. [1py 3ToM
YPOBEHbB >KUJJKOCTH B COCY/le TIOJHS/ICS Ha 3 cM. UeMy paBeH 00bEM [ieTanu?
OrtserT faiiTe B cM>.

BricoTa KoHyca paBHa 8, a iuameTp ocHoBaHus — 30.
Haiizute obpa3yoiiyto KoHyca.

LlumiHp 1 KOHYC UMetoT 0biijee 0CHOBaHMe U OOIIyIO BBICOTY.
Boruricmte 06b6M IUIMHAPA, ecii 06bEM KOHYCa paBeH 21.

CTOpOHBI OCHOBaHUSI TIPaBUIbHOW UeThIPEXYT0/IbHOW NUpaMu/bl paBHbI 10,
6oKoBbIe pebpa paBHbI 13. HatiguTe 1iioijaib MOBEPXHOCTU 3TOM TTUPAMU/IBI.

B uumHapuyeckuii cocy Haauau 3000 cm® Bogbl. YPOBeHb BO/bI IIPH 3TOM
JOCTHUT BbICOTHI 20 cM. B »KHUIKOCTB MOJHOCTBIO MOTPY3WIH AeTab. [Ipyu 3ToM
YPOBEHb >KUJKOCTU B COCY/ie MOAHSIICA Ha 3 cM. Uemy paBeH 00bEM fieTasiu?
OrtBerT faiiTe B cM°.

2 —_
25.Perute ypaBHEHI/IEI(ngE x)* —3log;x = -2

Pemmire ypaBHEHI/IEng —5x3"1+54=0

PeliiTe ypaBHeHue: 4*—3%2"+3=0



Pemure ypaBHeHue: 16*—17*4*+16=10

2 [ —
Perre yp;;lBHeHI/Ie:ﬂc'gg X)* —3logyx = -2

Permure ypaBHEHI/IEng —5%3*1 +54=0

26. HaiiguTe HavMeHbILee 3HaYeHKe PYHKIMHU y = X>-9x°+24x-10 Ha oTpe3Ke
[0;3].
Haiiure HauMeHbliiee 3HaueHre QYHKIMH y = X>-3X°-9x-4 Ha oTpe3ke [-4;4].

Haiiure HauMeHblliee 3HaueHue QYHKLUK y = 2x>-3x°-36x+10 Ha oTpeske [-5;4].
Haiifure HauMeHblllee 3HaueHHe QyHKLUK y = 4x*-2x°-5 Ha otpeske [0;2].
Haiifure HauMeHblliee 3HaueHWe QYHKIMU y = X°-9x°+24x-10 Ha otpeske [0;3].
.Haiigure HanMeHbIliee 3HaUeHWe GYHKIMHU y = X°-3x°-9x-4 Ha oTpeske [-4;4].

TpeboBanuss (yMeHHsl)) NpoBepsieMble 3aJaHUSIMH 3K3aMeHAI[HOHHOU
paboThI:

* BhIMOHATE apuMeTHUeCcKue [IeUCTBUs, COoYeTasi YCTHble U MHUCbMEHHbIe
NpUeMbl; HaXOAUTb 3HaueHWe KOPHS HaTypaJlbHOW CTeNeHW, CTerneHu C
palMOHAaJIbHBIM MOKa3aresieM, Jorapu@ma;

® BoIUMCISTh 3HAUEHUSI YUCIOBBIX M OYKBEHHBIX BBIPa)K€HHH, OCYII[ECTBIISIS
HeoOXO/iMMbIe TI0/[CTAaHOBKH U TTpeo0pa30BaHus;

® YMeTb pelliaTh 33/laur Ha MPOLIeHTHI;

® YMeTb pelllaTh 3aJjauy Ha oripe/ie/ieHre BepOsITHOCTH COOBITHS, OMUpPasiCh Ha
6a30BYI0 TIO/ITOTOBKY U 3/IpaBblii CMBICI;

e[IpoBOAUTL TI0 U3BECTHHIM (¢opMyJaM U TIpaBWIaM IpeoOpa3oBaHUS
OYKBEHHBbIX BBbIp@KEHHM, BK/IIOUAIOIIUX CTeleHd, paJuKasbl, Jorapu@mbl H
TPUTOHOMETpUYECKHEe (PYHKLUY;

* Pemiathb palMOHa/bHbIE, VppalMoHa/bHbIe, TOKa3aTeJ/ibHbIe,
TPUTOHOMETpUUeCKUe U jorapudMuueckrie ypaBHeHUS;

* PeriaTh paliOHa/bHbIE, TTOKa3aTe/lbHbIe U JIorapu(p)MuyecKrie HepaBeHCTBa;



® BeIunc/sSTh MPOU3BO/IHbIE U TTePBO0Opa3Hbie 3/ieMeHTapHBIX (QYHKI[HM;
*liccnefpoBatb B TMPOCTEMIIMX CAydasX (PYHKOUM Ha MOHOTOHHOCT,
HaXOAUTb HauMeHbIllee ¥ Haubosiblllee 3HaUeHUst QYHKLMY Ha 3alaHHOM OTpe3Ke;
* PelliaTh NpUK/IaZiHbIE 3a/jlauM Ha HaX0XK/IeHUe YCKOPEeHUsI U CKOPOCTH;
ePemiath CcTepeoMeTpHUUYeCKME 3aZlaul Ha HaXOXK[EeHWe TeOMeTPUUeCKHX
BeJIMUMH;  WCIOJb30BaTh  TPU  pelleHUWH  CTepeoMeTpUYecKux  3ajay

IJIaHUMETpHUYEeCKHUEe (baKT]:,I U METO/BI.



TecToBbIe 3ajaHuA

a

1) HpOHBBE,[[eHI/Ie Uncjia camo Ha ce0s1 n Pd3 HA3bIBAETCsA:

A) Crenenbto uucnia ¢ B) Cymmoii uncna @ B) PasHocTbio uncna @

2) CreneHs uncna ¢ o6osnavaercs :

A)a*n B)a“ B)a—i—n

n
3) B eipaxkennn & uncio ¢ HasbiBaercs:

A) Tlokazareiem bB) OcHoBanuem B) CreneHbto

n
4) B Boipakenun ¢ uucno " HaseiBaeTcs:

A) ITokazarenniem bB) OcHoBanvem B) CremneHbto

0
5) Beipaxkenne ¢ paBHseTcs

A0 B)1 B) @

1
6) Beipakerne ¢ papHsteTcs

A)0 B)1 B) @

7. BepHo /11 paBeHCTBO 2° = 2+2+2+2 +2? Bpibepure MpaBUIbHbLIA OTBET.
a) 1a 0) HeT

8. B Beipakenuu 12° unciio 12 Ha3bIBAIOT:
a) OCHOBaHHEM CTeTleHHd 0) IMoKa3aTeseM CTeleHH

9. B BeipakeHu# 4’ ynciio 7 Ha3bIBAIOT:
a) OCHOBaHUEeM CTerleHu 0) roKa3aTesieM CTereH!

10. Kak BbipakeHue 4-4-4 3anucatb Kopoue? BribepuTte NpaBU/IbHBIN OTBET:
a)4-3 6)4° B)4+3

11. Kak BoipaskeHue 3-3-3-33anucaTh Kopoue? BribeprTe npaBuiIbHbBINA OTBET:
a)4-3 0)3* B)4+4



12. Tpwu B 5-011 cTemneHu:
a) 243, 6)244 B)257 1)233 1) 213

13. Kakoii 1iu¢poii OKaHUMBAeTCsI 3HaUeHKe BhIpakeHus 24°+11*?
Otser:

14. Kakoii 1¢poii OKaHUMBAeTCs 3HaueHue BuIpaykeHus 21°+12°? 3anuiimre
paccykaeHusi U oTeT (2 6asia)
OtBer:

31'?

15. BeipaxeHnue Ha3bIBAKT:

A) TlokasateneMm ctenienu b)Y paBHeHuem B)Crenenbto [')OcHOBaHUEM CTeleHH

85

16. YUucsno 5 B BIpakKeHUH ABJIACTCA:

A) Crenennto b) [TokazaTtenem crenieHu B) OcHoBanueM ctenenu [') UHgekcom

17) 3anummuTe JaHHOe MPOU3BeJeHNe B BU/Ie CTelleHu 7*7*7*7*7;

67 57 77 7°
A) b) B) I)

(3:5)3
18) Hanjute 3HaueHHe BbIPa)KeHUsI :
A)6:15 Bb)15:25 B)27:125 T') 9:125

3t =81

19) Kak yuTaeTcs 3amuch « »?

A) Yetsipe B KyOe paBHO 81 B) Tpu B ueTBEpTOI CTenieHn paBHO 81

B) Tpu B Ky0Oe paBHo 81 I') UeThipe B ocHOBaHMU 3 paBHO 81



(x5 = x0):x3

20) IIpeacTaBbTe B BH/E CTENEeHH BhIPAKEHHe
A)x*t B)x* B)x® INat°

23«2

21) IIpepcTaBbTE B BUJE CTENEeHU BhIPA)KeHUE
A)4® B)2? B)2* )2

219: 212

22) IlpeacTaBbTe B BU/Ie CTeNleHU BbIPa)KeHHe

A)28 B)2? B)27 I)23!

23) IlpeacTaBbTe B BH/ie CTeNEHHU C OCHOBAHMEM 5 Uumc/io 25

A)535 B)255 B)5® I)52

24) IlpeacTaBbTe B BHE CTeNEeHU C OCHOBaHHeM 7 umnc/io 343

A)367 B)3437 B)77 I)7°

25) IlpeacTaBbTe B BU/ie CTeNeHU C OCHOBaHHWeM 2 yHu o 4

A)2* B)4%? B)22 )23

81 = x*

26) HaiijuTe X B ypaBHeHUM
A)x=3 B)x=9 B)x=2T) x=81

27) BbipakeHue (a TpeaCcTaBUMO B BUJIE:



A)a®*b" B)a"+b" B)a"—b"

(a®)"

28) BeipaxxeHune IpeJCTaBUMO B BUJIE:

Aj aﬂxk E)I aﬂ.—k B] anHu:

a

n
29) BeipakeHue (5’) [pejCcTaBUMO B BUJE:

T n

AEJ Ba Bn*a
)= B B

n=*bh

an

30) BripaxxeHue ak IpeCcTaBUMO B BH/Je:

Aj aﬂxﬁ: B)I an—ﬁ: B] anHu:

a® = ak
31) BeipaxxeHue IpeJiCTaBUMO B BHU/E:

Aj a“"k E‘] an—ﬁ: B] anHu:

-1
32) BeipaxeHue a 1peJCTaBUMO B BUJI€:

1
MH— B)-a" B)d"

a

—n
33) BripakeHue (5’) rpeJCTaBUMO B BUJE:

kel n

bor@) E w )



V225

34) Haiiaute 3HaueHHe KOPHSI:

A)15 B)25 B)-15 I 1,5

v1,44

35) HaviguTe 3HaueHue KOPHS:

A)12B)1,44B)1,2T) 0,12

/0,01

36) HatiguTe 3HaueHue KOPHS:

A) 0,01 B) 0,1 B) 0,05 ') -0,01

13
37) VlMeeT 1 CMBICJT BbIpaKeHUe:
A) na b) ner

/0,001

38) limeeT /i1 CMBIC/T BEIpa)KeHHe:

A) na B) Het



Ve

39) limeeT i1 CMBIC/T BbIpa)KeHHUeE:

A) pa B) Het

0,5 25

40) Haiitu KBazipaT uucest: v

A)0,5u25B)0,251u5B)0,25u5T)0,5u25

0,3

41) Haiitu KBagpar umucna:

A) 0,09 B) 0,009 B) 0,3T) 0,15

121+ /0,04

42) BpIUMCINUTD:

A)0,22B)0,11 B)2,2T) 22

7*.,/0,25

43) BerumciuTh:



A)3,5B)1,75B)0,35T) 7,25

(3v2)°

44) HaiiTy 3HaueHUe BbIPayKeHUSI:

A)-18B)6B)-6T) 18

—/1,5* /1,5

45) HaiiTy 3HaueHUe BbIpa)KeHUSI:

A)0B)1,5B)-2,25T)-1,5

v16x

46) Ilpy KakMX 3HaYeHUsIX IlePeMeHHOU BbIpa)KeHre UMeeT CMBICIL:

x=0 x=0
A) b) x- mo6oe uricio B) I x>1

[=5y

47) I1pu Kakux 3HaUeHUsIX TlepeMeHHOM BbIpa’keHUe UMeeT CMBbICIT:



y=0 yv=0
A) b) y- moboe uucno B) I y>1

Va=bh

48) BeipakeHue rpeACTaBUMO B BUJIE:
M Va=Vb B)b* Ya B)ax Vb
V¥a

49) BeipaxkeHue TIpe/iCTaBUMO B BUJe:

A)Va+Ya B) "Ya
50) Beipakenue > IpefCTaBUMO B BUJIE:

Aj£ B):{{: ‘v{’_ nk

51) BelpakeHue IIpe/CTaBUMO B BUJIE:

Nar B) "Ya B)"Va

nsp Zap

52) BeipakeHue [pejCcTaBUMO B BUJIe:
Ap= Va* B) Ya* B)"Va

53) BeipakeHue (@ rpe/jCcTaBuMO B BUJIE:

k
A)an B) "™Ya B)\a*
54) BripakeHue (@ MpeJCcTaBUMO B BUJe:

Ayn=a B) a B)Ya

55) Kakast u3 QyHKLUM SIB/IsSIeTCs T0Ka3aTe/IbHOW?



B. 4/x

I.2x-7

(=2)*

56) Uemy paBHa 06/1aCTh 3HaU€HUH QYHKIMH Y = ?

A.(- 0

B.(0;+ )

B.(- ;+ )

r.(-1; 1)

y =a*,raea > 0,a # 1

57) ®@yHK1Ms, 3aiaHHasi HopMyJioi , Ha3bIBaeTCA ...

A. TpUrOHOMETPHUYECKOU
b. norapugmuryeckoit

B nokasarenbHoM

I'. kBagpaTHOU

58) I'padmk kakoi GyHKLIMY U300paXkeH Ha KapTUHKe?



-

== kW B o o~ 0 W0
L M 4
t + t

Ay=3"
b.y=x+9
By=3x-1
Ny=-2x+3

},:3x+1_3

59) UeMy paBHO MHOXXeCTBO 3HaueHUH (HyHKLIUU ?

A(- 1)

b.(-3; 1)

B. (1; 3)

r.(-3;+ )

10 = 100

60) Ilpu Kakoii cTereHu Oy/ieT BEPHO PAaBEHCTBO B BBIPA)KEHHUHU ?

A. 4

b.2



r.1

61) UeMy paBeH X B ypaBHEHUH ?

A.2

b.6

B.0,4

r.-1

62) Uto siBnsieTcs rpadukoM GyHKIMK y = a*, a > 1?
A. mapabosa

b. runepboma

B. nipsamas

I'. sKcrioHeHTa

63) Uepe3 Kakyt0 TOUKY MPOXOAUT TPpapuK PyHKLUU Y =

A. (1;3)
B. (-1; 3)
B. (0; 1)
T.(0; 3)

4* —1

64) 3HaueHre QYHKLUH Y = ripu x=0 ?

A. -1
B. x3
B.0

r.5



65) KakrMu cBoricTBaMM TTOKa3aTebHast QyHKIMS He 00/iazaet?
A. He AB/I€TCA HU YETHOM, HU HEUeTHOH

b. orpanvueHa cHuU3y

B. umeer paspsin

I'. f(x) > 0 ipu 1r06OM 3HAUEHHH X

66) Kakas u3 ¢pyHKUUI He sIB/sIeTCS TTOKa3aTebHOMN?

2* —3
Ay=
b.y=4x+1

2.’?(.'
B.y=

0,7*
Iy=

67) I'padpuk Kakoit mokazaTe/bHOM (PyHKIMK W300pakeH Ha KapTUHKE?

"



{]’5:1:—1

b.y=

1 X

()
B.y=

63.‘7(-'
Iy=

68) Kakoe apudmeTrueckoe feiiCTBHe C MIOKa3aTe/IsIMU CTeNeHSIMU HY>KHO BBITTIOJTHUTD TIPU
YMHO>XeHUU CTereHel C OJMHaKOBbIM OCHOBaHUEM?

A. yMHOXeHUe

b. cioxenue

B. nenenue

I'. BelunTaHUe

69) Ckosibko KopHel umeeT QyHKLUs 3* = -57?
A1

b.2

B.4

I'. HeT KopHel

x*

70) Kak 00bIUYHO Ha3bIBAalOT GYHKIUIO Yy = ?

A. cTerieHHOMN

b. moka3aTeLHO-CTeIIeHHOMH
B. rokazaTe/bHOM

I'. HeT oTBeTa

71) UTo He OTHOCUTCS K CBOMCTBaM (PYHKIUU?



A. MOHOTOHHOCTH
b. Bo3BeieHMe cTeneHu B KBajipaT
B. obiacth onpejeneHus
I'. BBIyK/IOCTH
11y*
5)

72) D(f) dynkuuu y = ecThb ...

B. (0; %5)

(=]

r.(%;+ )

73) B kako GpyHKIMU TIepeMeHHast TIpe/iCTaB/sieT co60i ocHOBaHHe?

3.‘1:.’
Ay=

(%2)*
b.y=

13
B.y=

0,4%



£ * Ko
74) BoipaxeHre a a IpeiCTaBUMO B BU/jie

a.‘k-'1+.'k-'2 B axi _|_ a.‘l-'z B axl—xz F ﬂ-xi _ axz

75) Hatitu obnacts onpezesieHusi GyHKIUU Y =log)(3x)
A) (05+0), B) (-00;-5/3), B) (-5/3;+0).
76) Haittu x , ecsin x =1g1000
A) 3, B) -3, B) Het perenwus.
77) CpaBuuTh: 1g2+Ig3 u 1g5
A) >, b) <, B) = .
78) CpaBHuth: 3 1g2 u 1g8
A) >, b) <, B) = .
79) HaliTi MHOKeCTBO 3HaueHUM PyHKUUU Y= logy(3x+5)
A) (-5/3;+), B) (- 0o;+00) | B)  (-%0;-5/3).
80) CpaBHutb logos5 u logy:6

A) >, b) <, B) =.
log; 5
81) CpaBHUTH 75877y logs243

A > | B) < , B) =.
82) Haiitt x , et X = log;327.
A) 3, b) -3, B) HeT pelieHusl.

log, b +1log,c

83)BripaxkeHue Tpe/iCTaBMMO B BU/j€e

alogeb+c glogaab+c g log.(be) [ b+ec

b—log,c

84)BripakeHue log, Mpe/iCTaBUMO B BHU/IE

plogab—c  plogyab—c g log,(b/c) [ b—c



log, b"

85)BripakeHue ripe/iCTaBUMO B BHU/le

A.r-logab B_lngab+r B_r—|—logab F.lngab

logrb

86)BripakeHue TpeJCTaBUMO B BUJIE

1 b
AT logeh g i7l08aP pilogh T

87) BripakeHue log, 1 IpeiCTaBUMO B BH/je

1
a

A0 Ba B. @ .1

88 )BripakeHue log, a IpeJiCTaBUMO B BUJIe

A0 f a p HecymecTeyeT p 4

89)BripakeHue log, a” Npe/ICTaBUMO B BUJIE
Am pl B0 e
90)BripakeHue log; a TpeICTaBMMO B BH/I€

A0 g a p HecymecTeyeT p 1

logg, b
91)Buipakenue & T1peiCTaBUMO B BH/je

A0 g b p Hecymecreyer 4

92)BripakeHue log, b TMpe/ICTaBUMO B BUJIE

1
A. logy a E. 1 B. ab . lﬂgﬂ + ].ﬂg b

93) KocuHycoM Ha3bIBaeTcs ... TOUKU eJUHUYHOU OKPY>KHOCTH.



A abcmmcca

b  opaunara

B KOOp/ZUHaTa

['  3arpyaHAIOCH OTBETUTH

94) Tanrerc yrna & onpesensieTcst oTHOLIEHHEM
sin x
A COSX
COSX
b sinx
tg x
B ctg x

r HeT TPaBUJIbHOT'O OTBeTa

95)  Ecmu yron cogepsxut & rpasycoB, To ero paguaHHas Mepa paBHa

_180 o
A P
T 0
¥ —
B Pal 130

B %z T1gp 2’

96) Ilpu Kakux 3HaueHUsIX yria (B rpaJlyCHOM Mepe) He CyLLeCTBYeT TaHTeHC?

A 0

b 180
B 90
' 120

97)  Ecnu cymecTtByeT Takoe unciio T (Ha3biBaeMoe TIepUoOM), UTO JI/Is1

BCEX X BBIMOJIHSETCSI PABEHCTBO FR=Ff&x+Dnflx- T], TO (PYHKLUS

y=f) HAa3bLIBAETCH ...

A mepuoguyecKon

b  TpuroHomeTpuueckou
B HEUeTHOU

[' npocrenmen



98)  YkaxuTe (PYHKI[HIO C IePUOIOM T =2m.

A Yy=ctgx

y=1tgx

b
B Y =cosx
r 2

V=X

99) Ha efMHUYHOM OKPY>KHOCTHU TaHT'€HC — 3TO
A opAuHaTa
b  abcmucca
B OTHOLLIeHHe abCLUCChI K Op/IMHaTe
['  oTHouIeHWe opWHATHI K abcrucce

100) ¥YcraHoBUTe COOTBETCTBHE MEXAY TPUTOHOMETPUUECKHUM YDaBHEHUEM U €0
pelleHueM

1. sinx=a | A X=arccigatm, ne z

2. cosx=a | p x=Tarccosa+2m. nel

3. lgx=a B v=(—1)"arcsin a+ m. neZ
4 cigx=a | x=arctga+m, nelk

101) Ilpu @= V2 , Kakoe U3 ypaBHeHU He OyZieT UMeThb pelleHus ?
A sinx =a

dIrcCosx = da

b
B tgx=a
r Ctg XxX=a
102) O6nacts onpezeneHUs: GyHKIUH y = arcsin x
A (-12)
b R
B [-1;1]
r Q



103). OpauHaTOM TOUKM eJUHAYHOM OKPY>KHOCTHU Ha3bIBAETCS:
A KOCHHYCOM
b  koraHreHcom
B CUHYCOM
[' TaHreHcom

104) A6cumccolt TOUKY eIMHAYHONM OKPY>KHOCTH Ha3bIBaeTCs:
A KOTaHI'eHCOM
b cunycom
B TaHIeHC
[' KocuHyCcom

105) OcHOBHOe TPUTOHOMETPUYECKOEe TOXKAECTBO UMeeT BUJ:

A sin’ X - cos’x = 1
b sinx +cosx=0
B sin’x + cos x=1
r sinx+cosx-1

106) Kakas u3 GyHKUWN SIB/ISETCS YeTHOM:

A sin x
g Cosx
B tg x
r ctg X

107). Ykaxnte HeBepHoe YTBepXaeHune

Ya
Ya

AN | AR
o

IHAKM CHHYCa A JHAKK KOCMHYER b




Y a YA

+ AN
AR o

JHAKW KOTaHreHca r

3HaKW TaHreHca B

108) TIpoao/mKuTh BeIpaXkeHre 2 sinx cosx

A Cos 2x
b sin 2x
B tg 2x
['  Her HU OZHOr'O BEPHOT0

109) MHoykecTBO 3HaueHu QYHKLIUK y = Sin X, Y = COS X SIB/ISIETCS] OTPe30K:

A, [-1;1)
B (-1;1]
B. (-1;0)
r [-1;1]

110) ApKKOCHMHYCOM 4MC/ia d Ha3bIBaeTCsl TaKoe YMC/I0 U3 OTpe3Ka ... KOCUHYC
KOTOPOT'O PaBeH d

A [0;m]
T 1T
, 33
5 (O;m)
r [-3:0]
111) Ilepuop dbyHKIMI Yy = sin X paBeH
A T
T
IN 2
B 2T
am



112)OrnipeieiiTh COOTBETCTBUE

1 tga ctga A 1

2. -cos’a - sin‘a b sin 2x
3. cos’a -sin’a B  cos2a
4 2 sinx cosx r. -1

113) YcTaHOBUTE COOTBETCTBME MEXAY pagnaHHol 1 rpaaycHol Mepoi

3z A 210°
1. &

a7 B 150°
2. 12

m B 75°
3. 6

kil r 225°
4. 4

114) Tlpu noctpoeHny rpaduka (GyHKLUH Y = Sin2X MPOU30MAET
A pactspkenue no ocu OY
b oxarue o ocu OY
B okartve o ocu OX
I'  pacrskenue 1o ocu OX

115) Kakue u3 dyHKIUH SABASIOTCS HEUETHBIMU
A y=1tg X,y =Ctg X, y = COS X
b y=tgx, y=sinx,y=cosx
B y=tgXx,y=ctg X,y =sinx
I' y=ctgx,y=sinXx,y=cosX

116) ApKTaHreHCOM UMC/ia a Ha3bIBaeTCs TaKOe YMC/IO U3 UHTepBasia
KOTOpOI'O paBeH «.

A [0

o [0

..., TAHT'€HC



117)ApKKOTaHreHCOM UKCJ/ia a Ha3bIBaeTCsl TaKOe UYKCJIO U3 UHTepBana ...,

KOTAaHI'€HC KOTOPOI'O pdBEH «.

A [0;7]
o 30
5 ©Om
r 5
118) CuHyc ABOIMHOrO aprymeHTa orpe/iesisiercst (hopMyJioit
A 2 COSX sinx
b 2sin a + 2cos a
B SIn X * COS X
r sin® x 4+ cos? x

119) B paauanHoii Mepe yron B 120°
T

2

A
Z_J‘r
IN 3
B R
r 27
am
120)  BsIpasure B rpagycax 2
A 90°
b 180°
B 270°
r 150°
121) YcraHoBUTE COOTBETCTBME
1. A sin &

[ T i
cos —+ &
|2 |




2 sinl7T—a) | B go
3. B Tiea
tel2r—a)
4, r —sin o
[ 3T \
ctg, —— & |
L2 |

122) Tlpu noctpoeHvie rparika (PyHKIMM Y = 2Sin X [POH30M/IET:

A pacTsbkeHuie YHKLIMA y = sin X BAob ockl OX
b cy>keHue (DyHKLIMU y = sin X BAob ockl OX

B pacTsbkeHvie yHKLMH Y = sin X B0/b oc 0Y
r cy>keHue (DyHKLIMM Y = sin X BAo/b ock 0Y

123). Havigure uucno arctg 0

A T

b 0

B 27

r He CYyLLIeCTByeT

124) CyuectByet v arcctg 0

A na
b HeT
B He CyLLleCTByeT

125) ITpoAo/mKUTh BhIpaykeHHe cos acos [ + sin asin
A cos (o - B)
b sin (a - 3)
B cos (o + )
'  sin(a+p)
g x

126) ¥Ympocture <osx

sin x

A cos*x

1

B sinx

B COs X

" cosx



127) YkakuTe BbIpa)KeHUsI, UMeIoII1e 3HaK IIH0C
A cos 250°-sin 330°
b tg 175% ctg 200°
B cos 100°-sin 100°
'  cos 150%sin 150°

128) Kaxasi GyHKIHsI Ha OTpe3Ke 1703 271] g nseres BO3paCTaoLIe
A sin x
b tg x
B COoS X
I ctg x

129) KomriieKCHBIM YMCJ/IOM B ajireOpanueckoii (popMe Ha3bIBaeTCsl YMCIIO
BUa(OTBET B):

a) z=a+tb  0)z=b-a B)z=atbi r)z=a-b

130) KBagpaT MHUMOM eTUHUIIbI PaBeH: (OTBET T)

a)5 06)0.5 B)-2 1)-1

131) ConpsbkeHHBIM K KOMIIJIEKCHOMY YMCIy Z=a+bi Ha3pIBaeTCs 4ucCIo:

a) z=a-bi  0)z=a B)z=b-ai  r)z=atbi

132) delicTBUTENBHOM YaCThI0 KOMITJIEKCHOTO YMUC/Ia Z=2+5i SIB/ISIETCS YMCIIO:
a)7 6)2 B)5 T1)bi

3,
. z=4+-1
133) MHUMOM 4aCThIO KOMIIJIEKCHOTO YKC/Ia 7 ABJISAETCH:

3

a) 3 6)2 B)1 r7

z;,=4+3iuz, =1+ 121

134) Cymmoit urcen SIBJISIETCSL YUCJIO:

a) 5+3i 6)5+5i B)4+5i r)1+2i

z;,=5+7iuz, =3+ 4i

135) Pa3HocThIO uncen SABJIAETCS YUCJIO:

a) 2+3i 6)8+11i B) 5+11i  1)2-3i
136) Jaubl Tpu umcaa 21 = 1+ 2i, z,=2+b5i, z; =4+ 6i



N&at Z A)-1-3i

2) %1 7% B)5+8i
3)%3 ~ %2 B)3+7i
4)Z1 Z I)2+

137) YcraHoBUTe COOTBETCTBUSI MeKy KOMIVIEKCHBIMU UMC/IaMH CJIeBa U
COTPSUKEeHHBIM K HUM YM(JIaM CIIpaBa:

13 = 5i )3 + i
2)—3+ 4i B2 —7i
3)2 +7i By —3 —4i
g)~1—6i ry—1+6i

138) MopyneMm KOMITJIEKCHOTO unc/a z=a+bi siBisieTcs:

JNEFE V@B Vatb Va=b

139) TpuronomeTtpuyeckast (popma KOMIIJIEKCHOTO Yic/ia Zz=a+bi nmeert Buz:
a)lzl(cns @ +ising) 6) |z|(cos @ — isin ¢) B) |z|(cos @ + sin¢g) r)

|z|(icos ¢ + sin @)
140) IToka3arenbHast (hopMa KOMITJIEKCHOTO YMc/ia Z=a+bi umeet BUz;:
a) |z]e'® 6) |z|e® B) |z| et r) ie?

141) MopyieM KOMILJIEKCHOTO YuC/Ia z=3+4 SIBJISIeTCA:

a) 2 0)7 B)5 r)-5



142) CooTHeCTH umc/a C UX MOJY/ISIMU

1) 1+ A) 5
2)3 + 4 B) 2

3) 2 B) V2

4)6 )

143) Yucno «a» ass unciaa z=a+bi siByissetTcst

a) MHAMOM yacThio 6) MoJy/ieM B) TPUTOHOMETPUUECKOM (opMoii
T')eUCTBUTE/IbHOW YaCThIO

144) Yucno «b» gnst umcna z=a+bi sBasiercs

a) MHUMOM YacTblo 0) MOAyJ/ieM B) TPUTIOHOMETPHUECKOM hopMoii
I')AeUCTBUTE/IbHOU YaCThIO

145) Yucno «i» Ha3bIBaeTcs

a) MHUMO# YacTbio 0) MOZy/ieM B) TPUTOHOMETPUUeCKOU (popMoil T)MHUMOMN
e JMHULIeH

146) umcio z=a+bi Ha KOMIIZIEKCHOM IIOCKOCTH MO>KHO 0003HAUNThb KaK
a) HUKaK 0) BEKTOp B)UMC/IO T')MHHUMYIO € JUHULLY

147) MHuMasi 4yacTb KOMIIJIEKCHOTO uKc/ia z=a+bi obo3HauaeTcs

a) Im(z) 6)Arg(z) B)Re(z) )z

148) [eiicTBUTe/IbHAS YaCTh KOMIUIEKCHOTO UKc/ia z=a+bi o6o3HauaeTcs
a) Im(z) 6)Arg(z) B)Re(z) r)Z

149) AprymMeHT KOMILJIEKCHOTO urcra z=a+bi 0603HauaeTcs

a) Im(z) 6)Arg(z) B)Re(z) )z

150) ComnpsbkeHHOe K KOMIUIEKCHOMY uHMcTy z=a+bi o0o03HauaeTcs

a) Im(z) 6)Arg(z) B)Re(z) r) Z



Tect Ne 7.MaTteMaTHUYeCKHI aHAJIN3

Ax =x

151)Pa3HocTb ~ X0 yaspiBaeTcs mpupaleHueM

152)Pa3HoCTb Af =700 — f(x0) HasbIBaeTCs NpupalleHuemM

153) 3HaueHre NTPOU3BOAHOM (DYHKILIMM B TOUKE PABHO YIJIOBOMY .........
KacaTe/ibHOM K TpauKy (PyHKI[MH B 3TOW TOUKe M TaHTeHCY yT/ia HaK/I0Ha
KacaTeJlbHOM K TOJIOJKUATE/IbHOMY HaripaByieHuto ocu OX.

154) YpaBHeHMe KacaTe/bHOI K TpaduKy GyHKLMM B Touke X0 umeeT Bus;

2 = FG0) + ' (0) (6 = %) gy ¥ = F () + f'(x0) (x = Xo)
¥ =f(xo) + f'(x)(x — xo)
155) 3HaueHue MpoOX3BOAHOM (DYHKLIMU B TOUKE PABHO YIJIOBOMY KO3((HULIMEHTY

KacaTe/JbHOM K rpauKy (YHKL[MY B TOU TOUKE U .......... yIJia HaK/I0Ha
KacaTe/JIbHOM K IMOJIOXKUTE/IbHOMY HaripaB/ieHuto ocu OX.

156) CkopoCTb — .............. OT KOOPJAUHATHI 110 BpeMeHHM.

157) IIpon3BoaHasi KOHCTaHTBI paBHA

T
158) Haitpure ()=

It
159)Haiimure (3%7)'=

160)ITpousBoaHas GyHKIUA sin(3x) paBHa:
a) 2cos (3x) 6)65in (3x) B)Scns (3x) 1,)sin (3x)
161)®yukius F(x) Ha3biBaeTCs JUTSE f (x]’ €CJIA BBITIOJIHSIeTCS

PaBEeHCTBO F'eo=f0)

162) MHO>keCTBO BCeX TIePBO00OPA3HbIX HAa3bIBAETCS HEOIIPeIe/IeHHbIM




163)Bblunc/ivTh OfIHY M3 epBoobpa3HbIX MYHKIUN ) =5.

165) BbrunciuTh J e ax
x 2 g3x+1 3x+1 3x+1
a) e* +C 6)3 B)3 e I‘)E

165) ®opmymna HetoToHa-JIeiibHMIIA /11 BEIUMCIEHHS OTIpe/le/IeHHOTO MHTerpasa

b
J ot (x)dx npe/iCTaB/ieHa B BU/ie:
2y F(@ —F(b) 6)F (@) + F(b) p) F(0) = F(a) r)
F(b) + F(a)
166) ®yukius f(g(x)) Ha3biBaeTcss __ (DyHKIUE.

167) IlpousBoanas @yskiuu f(g(x)) paBHa:

o f@()  f (g g (00)g'® f ()7 @)
168) IIpousBoaHas GyHKImN Y sin (2x +1) paBHa:
a) sin (2x+ 1) 6)2cos(2x—|— 1) B)Zsin (2x+ 1) r)cosz
169) IMpousBoaHast GyHKIMM y = In(4x) paBHa:
3 4 1 -3
a) d4x—3 6)43«:—3 B)x F)q.x—g
170) ITpou3BoaHast GyHKIUU y=e> paBHa:
a) 5851’ 6) 285:)(:—2 B)Eix—z F) 85

171) IpousBozgHas GpyHKImn ¥ gx paBHa:



1 -1 1 -1

a) cost x 6) costx B)sin2 x F) sin? x

172) TIpousBoaHas GyHKIH > g x paBHa:

1 -1 1 -1

a) cost x 6) costx B)sin2 x F) sin? x

173) OuddepeHiiipoBaHreM Ha3bIBaeTCs

a) puddepentyan; 0) HaxoXKJeHUe TIpUpPAlleHUst apr'yMeHTa; B) MHTeTpUPOBaHUE;
I') HaX0XK/leHre TIPOU3BOIHON (DYHKIIUY;

174) Yemy paBHa MpOW3BO/HAsI OT JIF0OOT0 TTOCTOSHHOT'O YKC/Ia

a) eJIUHULIE; 6) camomy cebe; B) HeT NPaBUILHOTO OTBETA; T) HYJIIO
175)['eomeTprUUYeCKU CMBIC/ POM3BOJAHOU - 3TO

a) yryioBoi K03 huUlMeHT KacaTe/IbHOM K rpauKy dhyHKIIWIM;

0) KacareybHasi;

B) CKOPOCTb M3MeHeHUs] QyHKIUM;

r) nuddepeHIMpOBaHUE;

176) ®u3muecKui CMbIC/ MPOMU3BOJHOU - 3TO

a) yrioBou Ko3duireHT;

0) ckopoCTh U3MeHeHHsT (PYHKITWI B 3a/JaHHOM TOUKE;

B) KacaresbHasi K rpauKy (QyHKLIWN;

r) u3MeHeHue QyHKIIUM;

177) I1pu BbIUKC/IEHUY TTIPOM3BOAHON CTereHHOM (DYHKIMK B pe3yJ/ibTare
noJiy4yaetcsi yHKI[UsI, CTeNleHb KOTOPOHA...

a)Ha eZIUHUIly MeHbllle CTelleHU UCXOHOW (PYHKIIUU.

0)Ha eguHUIy OOMBIIIe CTETIEHW UCXOIHON (YHKIIUM.

B)CTelleHb He MeHsIeTCsl, MeHsIeTCsl MHOXKUTeb repe], hyHKLUEeH.
T')HeT MpaBUILHOTO OTBETA.



r
178)Kakast u3 popmyJ1 3a/1aeT MpaBUIo (uv) :

]

a) (ur) =uv' 6)(uv) =u'v—uw B)(ur) =u'v+uv r)(uv) =uv

179)I1pu KakoM yc/IoBUM (PYHKITUSI BO3pacTaeT Ha UHTepBaJie:

2f)=0 6)f()>0 B)f(x)<0 nf()=rfkx

180) ITpu kakom ycioBuM (PyHKIMST yObIBaeT Ha UHTEPBaJe:

a)f(x)=0 0)fx=>0 Bfx<0 1fk =[x

181) Kak Ha3bIBaeTCsl TOUKA, B KOTOPOW MPOW3BO/IHAsi MEHSIeTCS 3HaK C «+» Ha
«=»

a) MUHUMYM 0)cTaljioHapHasi B)MaKCUMyM T)KpanHsisi
182) Kak Ha3bIBaeTCs TOUKa, B KOTOPOM MPOM3BO/IHAsi MEHSIeTCs 3HaK C «-» Ha
«t»:

a) MUHUMYM O)CTaljioHapHasi B)MakKCUMYM T )KpaWHSS

183) Kak Ha3bIBaeTCs TOUKa, B KOTOPOW MPOM3BOAHAas paBHa 0:
a) MUHUMYM 0)cTaljioHapHasi B)MaKCUMYM T )KpauHsisi

184). Kakoii u3 pucynkoB HE n300pakaeT To, UTO U3y4yaeT CTEPeOMETPHS?

-+

185) Urto npoxout yepe3 mo0ble TPU TOUKH, KOTOPbIE He Jie)KaT Ha OJ{HOM IpSIMO?

A TIJIOCKOCTB, IPUTOM TOJILKO OZHa;

b npsimas, MpyUTOM TOJIBKO OZIHA;

B nBe npsMele;

" 6eckoHEUHOe UMC/IO TVIOCKOCTEH.

186) Hy>kHO NIpo/10/DKUTh BbICKa3blBaHHUe: eC/IY iBe TOUKY MPSIMOM JieXkaT B IVIOCKOCTH, TO...

A elge ABe TOUKHU HpHMOﬁ Jie)XaT B ITIJIOCKOCTH,



b Bce TOuku rpsiMoii JiexkaT B TJIOCKOCTH;

B HHKakue TOUKM MpsSIMOi He JieXKaT B TJIOCKOCTH;

I" Bce TOuKM cocefiHel TIPSIMOM JieXkaT B TIJIOCKOCTH.
187). [1Be my10CKOCTH NepeceKaroTcs Mo:

A ormpepiesieHuUIO;

b HUKOra He TlepecekaroTCs;

B o gBy™m nipsimbim;

' npsimoi.

188) Eciu e npsiMble niepeceKaroTcs, TO Yyepe3 HUX ...
A TIpOXOUT TIJIOCKOCTH;

b nipoxopuT ellie oHa TIpsiMasi;

B nipoxopsT gBe TJI0CKOCTH;

I mpoxoauT 6@CKOHEUHOE MHO>KECTBO TIPSIMBIX.

189). Kakue Be npsiMble CUMTAIOTCA Mapasuie/IbHbIMU?
A ecnu OHM JIeXXaT B O/IHOM MJIOCKOCTH U TIepeceKaroTCs;
b ecnu oHM n1eXXat B 0/IHOM M/IOCKOCTH U He TlepeceKaroTCs;
B ecnu oHM n1eXKaT B pasHbIX TI0CKOCTSIX;

I" HeT HU OZIHOTO BEPHOT'O OTBeTa.

190) Jan pucynok. Kakast u3 ¢opMynMpoBOK n300pa)kaeT TO, UTO Ha KAPTHHKe?

d

0



A uyepe3 Ka)kJ[yt0 TOUKY [TPOCTPaHCTBa, He NMPUHAJIeXKaIlyI0 JaHHOW TIPSMOM, IPOXOJUT
npsiMasi, KOTopasi el napasiesbHasi U OHa eJUHCTBeHHas;

b eciu ABe ITapadJ/lyieJIbHBIE MPAMBIE IMapa/l/ie/IbHbI TpeTLEﬁ HpHMOﬁ, TO OHH IMapaJ/ljie/IbHbI;
B ecnu ectb TPpH MIPpAMBIX, BCe OHH I1apa/ljie/IbHbI, TO BC€ OHU B OAHOﬁ IIJIOCKOCTH,
I' ecin MpsAMbIe Tlapa/l/ie/IbHbI, TO OHU B O,E[HOI\/’I ITIJIOCKOCTH.

191). Uto MOKHO CKa3aTh PO BTOPYIO M3 ABYX Tapasiie/bHbIX NPSMBIX, eC/IU TiepBast
repeceKkaeT IJIOCKOCTh?

A BTOpas He repecekaeT IJIOCKOCTb;
b BTOpas vHora nepecekaet Mja0CKOCTb, @ UHOT /1A HET;
B oHa ToXe nepecekaeT IJIOCKOCT;

I" H1UYero Hesb3s CKa3aTh.

192) Ecnu iBe napasuiesibHbIe TIPSIMbIe Mapasuie/ibHbl TPeThbel MPsSIMOM, TO OHH ...
A He napasie/ibHbI;

b napasnnesnbHsbl;

B nexkat B 0IHOM MJIOCKOCTH;

I" He nexkaT B OJHOM TJIOCKOCTH.

193) Korpa npsiMasi ¥ M/IOCKOCTh Tlapasijie/lbHbI?

A Korja mepecekaroTcsi 0 OJHOM TIPSIMOiA;

b ecni oHM He UMEIOT 00X TOYeK;

B ecsii oHU MMerOT 00IIHe TOUKH;

I" Takoe Bcerga Oyger.

194) Ecmm ecThb TipsiMasi, KOTopast OyJeT rapasiie/ibHa IIPSIMOi, PacIio/IoKeHHOM B JaHHOM
TJIOCKOCTH, TO OHA...

A He napanie/lbHa HUKAKOUW NPSMOMU;
b mapasnensHa 10060 NpsSMOM, TIPUHA//IEXKAIIEH TaHHOM TJIOCKOCTH;
B nmapannesnbHa ofHOM e JUHCTBEHHOM TIPSIMOM, HaXOZSIIeNcs: B 3TOU MJIOCKOCTH;

" Takast u Oyzer.



195) Ecnu f1Be nipsiMble TiepeceKaroTcsi, HO TIPU 3TOM HaxO/IATCS B pa3HbIX TIJIOCKOCTSX, KaK UX
MO>KHO Ha3BaTh?

A nepecexkaroryecs;

b napansesnsHble;

B ckpenjuBatoimecs;
I" neprieHgUKYyISIpHBIE.

196) [Jan pucyHok. Kakyto TeopeMy OH WTIOCTPUPYeT?

.i_:.{.l

A ecnu ecTb TOUKa, He NIPUHA//IeXKall|as JaHHOU MPSIMOM, OHa NMPUHA//IEXXUT TOM JKe IJIOCKOCTH,
TO Uepe3 Hee TIPOM/IET MpsiMasi ¥ OHa Oy/IeT CKPeIUBaIOIIeCs;

b uepe3 Touky, npuHajiexallyto JaHHO! NPsSMOM, MPOXOAUT NpsiMasi, KOTopasi sIB/sSIeTCs
CKpelLLMBaroLLelCs;

B yepe3 Touky, npuHa/ 1eXallyto JaHHOM MPSIMOH, 0O/IHAKO He TIpHHa//iesKallleil 3Tou
TIJIOCKOCTH, MOKHO TIPOBECTU CKPeLUBAIOIIYIOCS MPSIMYIO;

I" ecu ecTh TOUKa, M OHA He MPUHA/JIEXKUT KAKOW-TO MPSIMOM, TO Yepe3 Hee MPOXOZUT IpsimMas,
TIpUHAJIeXKalas Ipyrou ioCKOCTH, ST TPsiMble OYAYT CKPeIMBAOIIMHCS.

197) I1nockoCTH Ha3bIBaOTCS Mapasiie/ibHbIMU, eC/IU OHH. . .
A He niepecekaroTCs;

b nepecekatorcs;

B ckperuBatorcs;

I' coBnagaroT.

198) Mana ¢urypa. OHa Ha3bIBaeTCs:



A c
B

A okTtasap;

b Tetpasap;

B napannenenunep;

I" konyc.

199) I1poaomKUTE BbICKa3bIBaHUe: €C/U [IBe TIPSIMble TIeprieHAUKY/ISPHbI K MJI0OCKOCTH, TO OHHU. ..
A mieprieHAVKYJISIDHBIL;

b ckpewyBaroTcs;

B napasnnesnbHbi;

I" He nepecekaroTCs.

200) Hy»Ho rocMoTpeTh Ha pucyHOK. OTpe3ok AM OyzeT Ha3bIBaThCS. . .

A HaAKIOHHOM;
b npoekuyeli HAKJIOHHOWM;
B nepnieHvkynsapowm;

I" mpocTo oTpeskom.



201) Ha npuBeZieHHOM PUCYHKe HY>KHO BbIOpPATh TIPOEKI[MI0 HAKJIOHHOM.

»A
o
/ / _,a—’"H
M
A MA;
b AH;
B MH;

" BepHOTr'O OTBETA HET.

202) Yron Mexxay NpsIMOM Y TIJIOCKOCTBIO — 3TO Yo/l MeXXAY MPsIMOM U ...
A ee mpoek1yer Ha JaHHYO MJIOCKOCTH;

b maHHOM MI0CKOCTBIO;

B neprieHyKysipoM, NpoBeieHHbIM K 3TOW NPSIMOM;

I' cocemneti TI/I0CKOCTBIO.

203) [IByrpaHHbIi1 yro 3To...

A ¢urypa, cozepxkallias fiBe CKpellMBatolL1ecs IpsiMble, PaClo/I0’KeHHbIe B OHOU T/IOCKOCTY;
b ¢urypa, obpa3zoBaHHast TpeMst IPSIMBIMH;

B ¢wurypa, obpa3zoBaHHast AByMsI TIOMYTIIOCKOCTSIMHU;

I purypa, obpaszoBaHHasi AIByMs IIPSIMBbIMH.

204) YTo6b! HalTH MIOIIa/b IPU3MbI, HY)KHO ...

A nepeMHOXXUTb OCHOBAHHS U CTOPOHBI;

b Y3HATb CYMMY OOKOBOM MOBEPXHOCTU C OCHOBAHUSIMH;



B y3HaTh miomjaib 60KOBOM MOBEPXHOCTH, TUIOIIA b JBYX OCHOBAHHM, a 3aTEM BCE 3TO CJIOXKHUTh
MeXy Ccoboii;

I" y3HaTh TI0L[a/Ib IBYX OOKOBBIX TTOBEPXHOCTEH U TIIOIIAlb JBYX OCHOBAHHM, a 3aTeM BCE 3TO
CYyMMHPOBATh.

205) Kakue BeKTOpbI Ha3bIBAKOTCSI KOMIT/ITaHAPHBIMU?

A BeKTOpbI, KOTOpBIE TIPY OTK/Ia/IbIBAHUN OT OZJHOH TOUKM HE CTAHYT JIeXKAThb B TOH XKe
IIJIOCKOCTH;

b BCe BeKTOpHI;
B Bce BeKTODbI, KOTOPbIe BCera OyayT MpUHa/iexaThb TI0CKOCTH;

I" 370 Takue BeKTOpBI, KOTOPhIe MPH OTK/IaJbIBAHUU UX OT OJHOU U TOM >Ke TOUKU CTaHYT Jie)KaTb
B OZJHOU TJIOCKOCTH.

206) ITpuBeseH pucyHok. Kak Ha3bIBaeTcs oCb 0zZ?

Zi

A ocb abcrucc;

b oce oppuHar;

B ocpb anmiukar;

I" HeT mpaBU/ILHOIO OTBETA.

207) Kakasi ¢urypa /ie>KiT B OCHOBaHUHU LIATUHAPA?
A TIpsSIMOYTO/NBHUK;

b TpeyrosnbHUK;

B kBazpar;

I" kpyr.



208) Han konyc. Kak Ha3biBaeTcs ripsimasi PA?

A obpa3yrortias;

b BhBICOTAS;

B nipoekuus;

I" Hak/1OHHas.

209) Cdepa 370...

A TIOBEepXHOCTH, COZieprKalljasi BCe TOUKU JAHHOTO MPOCTPAHCTBa;
b noBepxHOCTB, KOTOpAst pacro/ioyKeHa Ha 3a/laHHOM PaCCTOSIHUM;
B nrobasi moBepXHOCTh MPOCTPAHCTBA;

r MMOBEPXHOCTB, COCTOALLasA U3 TOUEK, HaXOAAIIKUXCA Hd 3aIdHHOM PaCCTOSAHUU OT ,anHof/i
TOUYKU.

210) B kakoMm ciyuae ceueHHeM cepbl OY/1€T OKPY>KHOCTh?

A ecniu paccTosiHUe OT 1jeHTpa cepsbl 10 TJIOCKOCTH MeHbllle pajiuyca cdephl;
b ecim ot 1ieHTpa cepsl A0 MJIOCKOCTH pacCTosiHUe OyeT Oosblie;

B ecim paccTosiHMe OT LieHTpa cdepsl 10 TVIOCKOCTH Oy/1eT COBMa/iaTh;

" BepHOTO OMpe/ie/ieHyst He HaiifleHo.

211) CkombkuMHU Ccrioco6amMy MO>KHO COCTaBUTh PacIlCaHWe OJHOTO yueOHOro AHs 13 5
Pas/IMYHbIX YPOKOB?

A) 30 B) 100 B) 120 )5



212) B 9«b» knacce 32 yuamuxcsi. CKOJIBKUMH CTIOCOOaMHU MOKHO C(hopMHpPOBaTh KOMaHAY U3
4 yesi0BEK [/1s1 yUaCTHsI B MaTeMaTUUeCKOW Oumnuaze?
A) 128 b) 35960 B) 36 46788

213) CKOMBKO CyILLeCTBYeT pa3/IMUHbIX ABY3HAYHBIX YMCEJI, B 3alTMCH KOTOPBIX MOXKHO
ucronb3oBath UdpeI 1, 2, 3, 4, 5, 6, ecv 1UQPLI B UUC/Ie JO/DKHBI ObITh Pa3/TMUHBIMH?
A) 10 b) 60 B) 20 I 30

214) BpruucauTts: 6! -5!

215) B siuuke HaxoauTcs 45 11apUKOB, U3 KOTOPbIX 17 6enbix. [ToTepsiiu 2 He 6enbIxX IapHKa.
KakoBa BepoSITHOCTb TOTO, UTO BbIOpaHHBIN Hayra/ 1apuK OyzeTr 6enbim?
17

A) 43 B) 3 B) 17 I)45

216) bpocaroT Tpu MOHeTbl. KakoBa BepOATHOCTb TOT0, UTO BBINIAZAYT /iBa OpJ/la U O/IHA pellKa?
A) O b) 0,5 B) 0,125 N1

217) B penexxHo-BereBoi notepee Ha 1000000 6unetor passirpbiBaercs 1200 BerjeBbix u 800
JeHEeXXHBIX BbIMIphIlel. KakoBa BepOSITHOCTD BBIMIPbIIIA?

A) 0,02 B) 0,00012 B) 0,0008 I') 0,002

218) CKOMBKO pa3/uyHbIX MATH3HAUHBIX UKMCeT MOXXHO COCTaBUTh U3 1iudp 1, 2, 3, 4, 5?
A) 100 b) 30 B) 5 N 120

219) NmeroTcst moMUAOPKI, OTYPLbL, TYK. CKOBKO Pa3/MUHbIX Ca/laTOB MOXXHO MPUTOTOBUTb,
eC/IU B KaXKAbIW casaT A0/DKHO BXOAUTD 2 Pa3/IMUHbIX BUZA OBOLLEH?
A) 3 b) 6 B) 2 ry 1

220) CkosibKuMU criocobamul 3 9 yueOHBIX MpeIMEeTOB MOYKHO COCTaBUThb PaCIiUCaHKe
yueOHOro [jHs 13 6 pa3/IMYHbIX YPOKOB.
A) 10000 b) 60480 B) 56 I') 39450

Az =
221) Boluucure: =’

A) 2 B) 56 B) 30 ) 42

222) B urpanbHo# Kosozie 36 kapT. Hayras BeiOupaeTcs ofHa Kapta. KakoBa BepOSITHOCTb, UTO
3Ta Kapra — Ty3?
A) 1/36 b) 1/9 B) 4 N1

223) bpocaroT /iBa UrpasibHbIX KyOrKa. KakoBa BepOSITHOCTb TOTO, UTO BBIMAZYT /IBE UETHBIE

LuGpbI?
A) 0,25 b) 1 B) 0,5 I 0,125



224) B kop3uHe jexart rpubsl, cpey Kotopbix 10% 6esbix 1 40% peokux. KakoBa BepOSITHOCTB
TOTO, YTO BHIOPAHHBIN IpUb OebIii MM PHDKU?
A) 0,5 b) 0,4 B) 0,04 I 0,8

Kmouu TeCcToBBIX 3aJaHUI

1 A
2 b
3 b
4 B
5 b
6 B
7 b
8 A
9 b
10 | b
11 |b
12 A
13 |7
14 |5
15 |B
16 | b
17 | T
18 |B
19 |b
20 |B
21 | B
22 | B
23 | T
24 | T
25 |B
26 |b
27 | A
28 | A
29 |b
30 |b
31 |B

A

B

A

B

b




37

38
39
40

41

42
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44
45

46

47

48

49
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123 | b
124 | A
125 [A
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134 | b
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	8. Функция имеет критическую точку х =
	8. Функция имеет критическую точку x =
	8. Функция имеет критическую точку x =
	8. Функция имеет критическую точку x =

