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1 ITACIIOPT ®OHJIA OHEHOYHBIX CPEJICTB

®ouHA o1eHOYHBIX cpeacTB ydeOHoro npeamera OYIL.07 MaremaTtuka MOXXET OBITh HCIOIb30BaH
IIPU Pa3IUYHBIX 00pa30BaTENIbHBIX TEXHOJIOTUSAX, B TOM YMCIE€ M KaK JUCTAaHIIMOHHbIE KOHTPOJIbHBIC
CpeACTBa MPH MIEKTPOHHOM / JUCTAHIIMOHHOM OOYYECHHUU.

B pesynasraTte ocBoeHusi ydeOHoro mpeamera OVYIL.0O7 Marematuka oOydarouuics T0JDKEH
obnanate npexycmorpeHHbiMU PI'OC mno cnenmanpHOCcTH 23.02.08 CTpPOUTENHCTBO KENE3HBIX JTOPOT,
MyThb U IYTEBOE XO3SICTBO CENYIOIIMMH 3HAHUSMH, YMEHHSIMH, KOTOpble (OPMHUPYIOT oOuIMe U
npodeccuOHaTbHBIE KOMIETEHIIUHM, a TaKXe JUYHOCTHBIMH PE3y/IbTaTaMH, OCBAaMBAaeMbIMH B paMKax
IPOrpaMMbl BOCITUTAHUS:

Kon u IlnanupyemMble pe3yJjbTaThl 0CBOEHHS Y4eOHOT0 NMpeIMeTa
HAaHMeHOBaHUe
(popmupyembix Oo6ume JAucuunimHapHble
KOMIIeTeHIM
OK 01. Beibupatp — TOTOBHOCTb K Tpyay, oco3Hanue | IIPOI. Bianenue METOAAMU
CIOCOOBI pelIeHs] | LIEHHOCTU MacTepCTBa, TPYI0II00ue; JI0KA3aTeNbCTB, IropuTMaMu
3a1a4 — TOTOBHOCTH K AKTUBHOM | peleHus 3a/1ay; YMCHHE
npoecCHOHANBHOM | JESITEIbHOCTH  TEXHOJOTMYeckod U | (opMyIupoBaTh ornpezeneHus,
JeSITeTbHOCTH COLMATTLHOU HAIpPAaBJICHHOCTH, | AKCHOMBI ¥ TEOPEMBI, MPUMEHSITh WX,
MPUMEHUTEIBHO K CIIOCOOHOCTh UHUIIUHPOBATh, | MPOBOAUTH J0Ka3aTeJbHbIE
Pa3ITUYIHBIM TUTAHUPOBATH u CaMOCTOSITENIFHO | PACCY)KISHHs B XOJIe PEIICHHS 33/1a4;
KOHTEKCTaM BBITIOJHSATH TaKyIO JESTEIbHOCTD; [1PG2. Ymenue OIIepUpPOBATH
— HHTEpPeC K pasIu4HbIM cdepaMm | TOHSATHSIMHE: CTEIICHb YHUCIIA, JIOTapu(pM
npodeccCuoHaNbHOM NesTeNbHOCTH, qHCIa; yMEHHE BBITIOJHSATH
Osiafenue YHUBEPCAJIbHBIMHU | BBIYMCIICHUE 3HAUCHUN u
Y4eOHbIMH NMO3HABATEJILHBIMH | TIPe0Opa3oBaHUsl  BBIPAKEHUH  CO
AelcTBUSIMMU: CTETICHSMHU u norapudmamu,
a) 6a30BBIC JJIOTUYECKHE ICHCTBUS: npeoOpa3oBaHus JIpOOHO-
— CaMOCTOSITeNFHO (OPMYITHPOBATh W | PAIMOHATBHBIX BRIPAKECHUMN;
aKTyaJau3upoBaTh npobnemy, | I1PG3. YmMenue OIlEpUpPOBATh
paccMaTpuBaTh €€ BCECTOPOHHE; TTOHSITHSIMH paroHaIbHbIE,
—  yCTaHaBJMBaThb  CYIIECTBEHHBIN | HppalMOHAIBHBIE, MoKa3aTeNbHbIE,
NpW3HaK  WJIM  OCHOBAaHWUSA  JUISA | CTCIICHHEIE, norapudMuIecKue,
CpaBHEHHSI, KiaccupuKanuu U | TPUTOHOMETPUYECKHE YypaBHEHUS W
000011eHMS, HEPaBEHCTBA, UX CUCTEMBI,

— OIpEeAeNATh LENU JACATCIBHOCTH,
3a/1aBaTh IapaMeTpbl U KPUTEPUU HX

JOCTHIXCHHA,

— BBIABJIATH 3aKOHOMECPHOCTHU n
MNpoOTUBOpPCUNA B  paCcCMaTpUBACMBIX
SABJICHUSAX

- BHOCHUTH KOPPCKTHUBBI B
JACATCIIBHOCTD, OLCHUBATH
COOTBCTCTBHC PE3YJIbTATOB eI,
OLICHUBATh PUCKHU HOCJ'IC)ICTBI/II\/’I
JACATCIIBHOCTH,

— Ppa3BUBATb KPCAaTUBHOC MBIIJICHUEC
IpU pCHICHUHN KU3HCHHBIX npo6neM

0) 6azoBbIe HCCIIE0BATEIbCKUE
JIEUCTBUS:
—  BIAJETh  HAaBBIKAMH  y4eOHO—

HUCCIIENOBATEILCKOMN u IIPOEKTHOMN

I1P65. YMeHnue OIIEpUPOBATh
MOHATUSIMM: pallMOHANIbHAS (DYHKLUSA,
nokaszarenabHass (QYHKLHSA, CTEIEeHHas

byHKIMS, Jorapudmuyueckas
byHKLHSA, TPUTOHOMETPUUECKHE
byHKINH, oOpaTHble GyHKIMY;

YMEHHUE CTPOUTh I'paUKU M3y4EHHBIX
GyHKIMH, UCIIONIb30BaTh TpauKH MPpH
W3Y4YEHHUH MPOILIECCOB U 3aBUCUMOCTEH,
IpU peuleHuHu 3aJad U3  JIPYrux
yuyeOHbIX NpPEIMETOB M 3agad U3
peanbHOU KU3HU; BBIpaXaThb
dopMynaMu  3aBHCHUMOCTH  MEXKIY
BEJIMYUHAMU;

[1P66. VYmeHue pemate TEKCTOBBIE
3aJlauM pa3HbIX TUIOB (B TOM YHCIIE Ha
INPOLEHThl, JOIM W YacTH, Ha
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JESITEIbHOCTH, HABBIKAMHU Pa3peICHUS
npo0Jem;

— BBIIBJISITH NPUYHMHHO—CIIC/ICTBEHHBIC
CBS3M W aKTYaJIM3MpPOBaTh 3ajauvy,
BBIIBUTATh THIIOTE3y €€ PEIICHUs,
HAXOJ/IUTh apryMEHTHI TUIst
JIOKA3aTeIbCTBA CBOMX YTBEPXKICHHIM,
3ajaBaTh TapaMeTpbl U  KPUTEPUU
peleHus;

— aHAJIM3UPOBaTh TOJYYCHHBIC B XOJIE
peneHus 3a/1aun PE3YIIbTaTHI,
KPUTHYECKH OLICHUBATh ux
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
U3MEHECHHE B HOBBIX YCIIOBUSIX;

—yMeTh  TEPEHOCUTh  3HAHHUS B
MO3HABATEIILHYID W TPAKTHYECKYIO
001aCTH >KU3HEICATEIIEHOCTH,

— YMEThb HWHTETPHPOBATH 3HAHHS U3
Pa3HbIX IPEIMETHBIX o0J1acTell;

— BBIJBUTaTh HOBBIC WJICH, INpEIIarath
OPUTHHAIILHBIC TIOJXOABI W PEIICHHUS,

CIOCOOHOCTHP HMX HCIOJB30BAHUA B
O3HaBaTEJIbLHOU " COLIUAIbHOU
MpaKTUKE

JIBUYKEHUE, pabory, CTOUMOCTD
TOBapOB W YCIYT, HAJIOTH, 3a/a4d U3
o0nacT  ympaBlieHUs] JIMYHBIMH U
CeMeHbIMU (pMHAHCAMH); COCTaBIIATH
BBIpO)KEHUS, YpaBHEHUS, HEPABEHCTBA
U UX CHCTEMBI 10 YCJIOBHIO 3a/1a4Hu,
UCCJIE0BaTh IOJIyYCHHOE PELICHUE U

OILICHUBATh paBIONO00HOCTD
pE3yJIbTaTOB;

ITPG9. Ymenue ONepUpPOBATH
MOHSATUSIMU: TOYKa, npsimasi,
IJIOCKOCT, MPOCTPAHCTBO,
JIBYTPAHHBIA YTOJI, CKPELIUBAIOIINECS
npsMbIe, NapauieaTbHOCTh u
NEePHNEHAUKYISIPHOCTh  THPSMBIX U

IJIOCKOCTEM, Yrojll MEXIy HpsSMbIMH,
YroJl MEXIy HpsIMOM M IJIOCKOCTBIO,

yroja MCKAY IINIOCKOCTSAMU,
pacCToaHnue OT TOYKH OO IIOCKOCTH,
pPacCTOAHHC MCKIAY IIpsAMbIMU,
paccTodaHue MCXKIAY IIJIOCKOCTAMMU,

YMEHUE HCIOJIb30BaTh IIPU PELICHUHU
3a7a4 M3y4eHHbIE (PAKTBI M TEOPEMBI

IUIAHUMETPUH, YMEHUE  OIICHUBATh
pasMepel  OOBEKTOB  OKPYKAIOIIETO
MUDA;

[1P610. YMenune OTIepUPOBATH

MOHATUSIMH: MHOTOTPAaHHHK, CEYCHUE
MHOTOTpaHHHKA, KyO,
napajuiefienunes, mpusMa, nupamuaa,
durypa W TMOBEPXHOCTH BpAIICHUS,
LWINHAP, KOHYC, 1Iap, cdepa, ceueHust
burypst BpallEHUs, IIJIOCKOCTB,
Kacatomasics  cepsl,  IMIUHIPA,
KOHyCa,  IUIOIAJAb  TIOBEPXHOCTH
MUPAMHU/IBI, HPU3MBI, KOHYca,
HUAJTUHApPA, TUIoaab chepbl, o0beM
KyOa, PSIMOYTOJIBHOTO
napaJiesienurnesna, UPaMUJIbI,
NpU3MbI, LWIMHApA, KOHYca, lIapa;
yMeHHUe N300pakaTh MHOTOTPAHHUKHU 1
MOBEPXHOCTU BpALIEHUS, UX CEUYEHUS

OT PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB u ANMEKTPOHHBIX
CPEJICTB; yMEHHE pacrno3HaBaTh

CUMMCTPUIO B MPOCTPAHCTBC, YMCHUC

pacrno3HaBaTh MpaBUIIbLHBIE
MHOT'OTPaHHUKY;

[1P611 Ymenue ONEPUPOBATH
MOHSATUSIMU: JIBUYKEHUE B

MIPOCTPAHCTBE, MMOAO0OHBIE (UTYypHl B
IIPOCTPAHCTBE; MICII0JIb30BAaTh
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OTHOULIEHUE IUIOIAJEH MOBEPXHOCTEN
U 00BEMOB TMOAOOHBIX (GUTYp TpHU
pelIeHUH 3a/1a4;

I1P612. YMeHune BBIYUCIISITh
F€OMETPUYECKUE BEJIMYMHBI (JUIMHA,
yroi, IUIOHIab, OOBEM, ILJIOLIA/b
MOBEPXHOCTH), UCTIOIb3YS] H3YUYCHHbBIC
(bopMyIIbI U METOIBI;

[1P613. Ymenue ONepUpOBaTh
MOHATUSIMHU: TPSIMOYTOJIbHAs CHCTEMa
KOOPJMHAT,  KOOPJAMUHATHI  TOYKH,
BEKTOD, KOOPIUHAThI BEKTOpA,
CKaJIIPHOE MPOU3BEICHUE, YTOJI MEXKIY
BEKTOPaMH, cyMMa BEKTOPOB,
MPOU3BE/ICHUE BEKTOpa Ha YHUCIIO;
HAaXOJUTh C TIOMOIIBIO HM3YUEHHBIX
dbopMynT  KOOpIMHATHI  CEPEIAMHBI
OTpe3Ka, pacCTOSHUE MEXAYy JBYMS
TOYKaMHU;

[1PG14. YMenue BBIOMpATh
MOAXOMAIINN W3YYEHHBIA METOHA A
peleHus 3aauu, pacro3HaBaTh
MaTeMaTU4YeCKue (dakThbI u
MaTeMaTUYeCKHUe MOJEIU B MPUPOTHBIX
M OOIIECTBEHHBIX  SBJICHHUIX, B
UCKYCCTBE; yMEHHE IPUBOIUTH
npUMEPbl MAaTEeMATHYECKUX OTKPBITUN
pOCCUCKOI u MHPOBOM
MaTEMaTU4YECKON HAyKH
OK 02. B o06sactu ueHHoctH HayuHoro | [IP64. YMenue ONEepUpPOBATH
Hcnons3zoBars MO3HAHMSA: HNOHATUSIMM:  (DYHKIUS, HEIpepbIBHAs
COBPEMEHHBIE —C(OPMUPOBAHHOCTh MHUPOBO33pEHUS, | GYHKIHS, MPOU3BOAHAS, IEPBOOOpaA3HAs,
CpEeJICTBA IMOUCKA, COOTBETCTBYIOILIETO COBPEMEHHOMY | ONPENENICHHbIII  WHTErpal; yMEHHE
aHaiu3a u YPOBHIO pa3BUTHSA HayKu U | HAXOAWTh MPOU3BOJHBIE AIIEMEHTAPHBIX
MHTEpIIpeTaluu 0OLIECTBEHHON MPAKTUKU, OCHOBAHHOTO | (PyHKUMNA,  UCHOJB3YyS  CIpPaBOYHbIE
uH(pOpMaInu, U Ha Jranore KYJIbTYp, | MaTE€pUAIbL; HCCIIEIOBATh
MH(OPMALIMOHHBIE | CIOCOOCTBYIOLIETO OCO3HAHUIO CBOErO | B MPOCTEHIIMX ciay4yasx (yHKIUM Ha

TEXHOJIOTHH IS
BBITIOJIHEHHUS 337124
npodeccuoHaNbHOM
NeSTeTbHOCTH

MeCTa B OJIMKYJIBTYPHOM MUPE;

— COBEpUICHCTBOBAaHHME SI3BIKOBOM H
YUTATEJIbCKOM KYJIBTYpPbl KaK CpEICTBa
B3aI/IM0I[eI\/JICTBI/I$I MCXKAY JIOAbMH H
[I03HAHUs MUDA;

MOHOTOHHOCTDH, HAXOIUThH HanOOJIbIINE U

HAauMEHbIINE  3HAYCHUS GyHKIUM;
CTpOUTh TIpaUKM  MHOTOYJICHOB C
UCIIOJIb30BaHUEM ammapara

MAaTEeMaTUYCCKOro aHajin3a; HNPHUMCHIATH

— OCO3HaHHWE IIEHHOCTHM HAy4YHOH | IPOM3BOJHYIO MpH pEHIeHHH 3ajad Ha
JESATENBHOCTH, TOTOBHOCTD | JBM)KEHHUE; pemarb PaKTHUKO-
OCYIIIECTBIISAThH MPOEKTHYIO U | OPUEHTUPOBAHHBIE 3a/1auu Ha
HCCJIEIOBATEIBCKYIO JeSITebHOCTh | HAMOONbIIME W HAaMMEHBIINE 3HAYEHUs,
WH/IMBUIYAILHO U B TPYIIIIE. HAa HAaxOXJACHHE IYTH, CKOPOCTH U
OsJaagenue YHUBEPCAJIBHBIMM | YCKOPEHHS

y4eOHBIMHU no3HaBaTeJbHbIMHU | [[PO6. VYMmenue pemarb TEKCTOBBIE
JAefCTBUSIMH: 3aJ]auyd pa3HbIX THUIIOB (B TOM 4YHCIE Ha
B) pabota ¢ nHpopMaIuei: MPOIICHTHI, JOJIM U YaCTH, Ha JBIKCHUE,
— BIIQJIETh HAaBBIKAMHM  IOJIy4eHHs | pabOTy, CTOMMOCTh TOBapoOB M YCIYT,
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uH(pOpMallMM U3 HMCTOYHHUKOB pPa3HBIX
TUIOB, CAMOCTOSITEIbHO OCYILECTBIIATh

MIOMCK, AaHalu3, CHUCTEMAaTU3aLHI0 U
MHTEPIIPETALNIO uHpopMaun
pa3IMYHBIX BUJIOB u dbopm
IIpEJICTaBJICHHUS];

— cO31aBaTh TEKCThI B Pa3IHYHBIX
dopMaTtax ¢ y4eTOM Ha3HAUCHUS
uHGOpMAIMM M IIEJEBOH ayJAUTOPHH,
BbIOMpas ONTUMAJIBHYIO bopmy
IpPE/ICTABIICHUS M BU3YaIH3allUH;

- OLCHHUBAThH AOCTOBCPHOCTD,
JIETUTUMHOCTD HH(pOpMAIIHH, ee
COOTBCTCTBUC NPABOBBIM U MOPAJILHO—
THYECKUM HOPMaM;

- HCIIOJIb30BAaTh CpencTBa
UH(GOPMAITHOHHBIX u
KOMMYHHKAITUOHHBIX ~ TEXHOJOTHHA B
pelieHnn KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX u
OpTraHU3aIMOHHBIX 3a71a4 c
COOJIIOIEHUEM TpeOOBaHMI
OPrOHOMUKH, TEXHHKH O€30MaCHOCTH,
TUTHEHBI, pecypcocOepekeHus,

MPABOBBIX W O3THYCCKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;
— BIIQJICTh HABBIKAMHU PACTIO3HABAHHS U

3aIIUTHI uHpopmanuy,
UH(POPMALIMOHHOM 0e301acHOCTH
JUYHOCTU

HAJIOTH, 3aJa4u U3 OOJIaCTH YIPABICHUS
JUYHBIMH M CEeMEHHBIMH (DPUHAHCAMHU);

COCTaBJISITh  BBIPAXKEHUS, ypaBHEHHS,
HEPaBEHCTBA U MX CHCTEMBI IO YCJIOBHUIO
3a7a4M,  HWCCIENOBaTh  IIOJIyYEHHOE
pelieHue u OLICHUBATh
HpaBAONOA00HOCTh PE3YIIBTATOB;

I1PG7. Ymenue OIIEpUpPOBATH

HNOHATHUAMH: cpenHee apudmeTnyeckoe,
MenuaHa, HauOoJbpllee W HaUMEHbIIEe
3HAYCHHMS, pa3max, TMCIIePCHS,
CTaHAApPTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; yMeHHE U3BJICKATh,
HMHTEPIPETUPOBATH uH(pOpMaIHIO,
IpeACTaBICHHYIO B  Tabnumax, Ha
auarpaMmax, rpadukax, OTPa)Karollyro

CBOMCTBA pealIbHBIX IIPOIIECCOB
U SBJICHHI, MPEICTaBIATh HHPOPMAIHIO
c [IOMOILIBIO TaOIUIL
u Jarpamm; HCCIIEI0BATh

CTAaTHCTHYECKHE JAaHHBIE, B TOM YHCIIE C
MPUMEHEHUEM TpadUYECKUX METOJOB H
AJICKTPOHHBIX CPE/ICTB;

[TP614. YMenue BoIOUpaTh TOAXOISIIHNA
W3YYCHHBIN METOJ JUTsl PEIICHUS 3a/1a4H,
pacro3HaBaTh MaTeMaTH4YeCKUe (haKThl U
MaTEeMaTHYECKHUE MOJICITH B IIPUPOTHBIX H
OOIIECTBEHHBIX SIBIICHUSAX, B UCKYCCTBE;
YMEHHE MPUBOIUTH TPUMEPHI
MaTeMaTHYECKUX OTKPBITHH POCCUHCKON
Y MUPOBOM MaTeMaTU4eCKON HAyKH

OK 03.
IInanupoBats 1
peann30BBIBATH
COOCTBEHHOE
npodeccuoHaIbHOe
U INYHOCTHOE
pas3BUTHE,
IpeANPUHIMATEIHC
KYIO JIeITeIbHOCTh B
npodecCuOHATbHON
chepe,
UCTIOJTb30BaTh
3HaHUS 110
MPaBOBOM 1
¢uHaHCOBOM
IpaMOTHOCTH B
Pas3INYHbIX
KU3HEHHBIX
CUTYalUAX

B o61acTH 1yXOBHO—HPABCTBEHHOIO
BOCIIUTAHUA:

— c(hopMUPOBaHHOCTH HPABCTBEHHOTO
CO3HaHMS, STUYECKOrO NOBEACHMS;

— CHOCOOHOCTH OIEHUBATh CUTYAIHIO U
MPUHUMATh  OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYACH Ha MOpajIbHO—
HPABCTBEHHBIE HOPMBI U IECHHOCTH;

— OCO3HaHHMe JIMYHOIO BKJIajJa B
MOCTPOEHNE YCTOMUHUBOTO OYAYIIETO;

— OTBETCTBEHHOE OTHOIIECHHE K CBOHUM
ponuTensiM U (WIK) JAPYrHUM 4JI€HaM
CEeMbH, CO3JaHHI0O CEMbH Ha OCHOBE
OCO3HAaHHOTO TIPUHATHA  LIEHHOCTEM
CEeMEMHOM JKHU3HH B COOTBETCTBHUHM C
TpaguuusaMu HapoaoB Poccuu;
Osaanenue YHUBEPCAJIbHBIMH
peryJsiTUBHBIMM 1eHCTBUSIMH:

a) caMOOpTraHU3aLUs:
—  CaMOCTOSTEIBHO
I1I03HABATEJIbHYIO

OCYUIIECTBIIATh
JIEATEIIbHOCTD,

I1PG1. Bianenne METOAMU
JI0Ka3aTebCTB, aIrOPUTMAMHU PELICHUS
3ajady; yMEHHE (dbopMynupoBaTh
ONpeNieNIeHusl, AaKCHOMBl U  TEOPEMB,
PUMEHSTh ux, POBOJIUTH
JIOKa3aTelbHbIE PACCYXKACHUS B XOIe
peleHus 3a1a4;

I1P64. YMeHue ONEPHUPOBATH
HNOHATUSAMM:  (QYHKLHSA, HEMpepbIBHAS
GyHKIMS, TPOU3BOJIHAs, IepBOOOpa3Has,
ONpENeNIeHHbI  WHTerpaix;  yMEHHe
HaXOJUTh TIPOU3BOIHBIE AJIEMEHTAPHBIX
GbyHKUMH,  WUCHONB3YSd  CIPABOYHBIC
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX
ciydasx (YHKIMM Ha MOHOTOHHOCTD,
HAXOJUTh HauOOJBININE W HAUMCHBIIHNE
3HAa4YeHUs (QYHKIUI; CTpPOUTh Tpaduku

MHOTOYJICHOB c HCIIOJIb30BAHUEM
anmapata MaTeMaTHYeCKOTO aHaJM3a;
MIPUMCHSITh MIPOU3BOIHYIO

Ipu pCHICHUH 3ada4 Ha JIBUIKCHHC,
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BBISIBJISITH ~ NMPOOJEeMbl, CTaBUTh U
(dopMynHupoBaTh COOCTBEHHBIE 3a/1a41 B
0o0pa3oBaTeNbHON  JIEATENbHOCTH U
YKU3HEHHBIX CUTYalUsX;

— CaMOCTOSITEJIBHO COCTaBJATh ILJIaH
peiieHuss  TpoOJieMbI ¢ yYETOM
UMEIOLINXCA PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

— JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;
crocoOCTBOBaTh  (OPMHUPOBAHUIO U
MPOSIBJICHUIO IIUPOKOW JPYIULNU B
pasHBIX OO0JIACTSIX 3HAHUHM, MOCTOSHHO
MOBBIIATH CBOW 00pa3oBaTeNbHBIN U
KYJIbTYPHBI! YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MPHEMbI pediaexcuu s
OLICHKH CHUTyallud, BBIOOpa BEPHOTO
pelieHus;

— yMeTb  OLIGHMBAaTb  pPUCKH U
CBOEBPEMEHHO NMPUHUMATh PEUICHUs 110
UX CHUKECHHUIO;

B) SMOIIMOHATLHBIN UHTEJIEKT,
IpEeIoIararoImui copMUPOBaHHOCTH!
BHYTPEHHEI MOTHUBALIMM, BKIIOYAIOIIEH
CTpPEMJICHHE K JOCTHXKEHHMIO LEIU U
ycnexy, ONTHUMHU3M, HHHUIIMATUBHOCTD,
YMEHHE JEeHCTBOBATh, UCXOJS U3 CBOUX
BO3MOKHOCTEH;

— DMIIATHH, BKIIOYAIONMICH CIIOCOOHOCTh
MIOHUMAaTh 3MOLIMOHAIBHOE COCTOSIHHE

IpYTHUX, YUYUTBHIBATh ero pH
OCYILIECTBIICHUH KOMMYHHKAIIUH,
CIOCOOHOCTP K COYYBCTBUIO U
COIEPEXKHUBAHHUIO;

— COIMAJIBHBIX HABBIKOB, BKJIIOYAKOIIMUX
CIIOCOOHOCTH BBICTPANBATh OTHOIICHHSA

C JpYrHMH JIIOABMH, 3a00THThHCH,
IPOSBIATE MHTEPEC W paspeliarb
KOH(JIMKTBI

peaTth MIPaKTUKO-OPHUEHTUPOBAHHbIE
3aJaud Ha HAWOOJbIINE W HAWNMEHBIITUE
3HAYEHHUS, Ha  HAXOXKJIEHUE  IYTH,
CKOpPOCTHU M YCKOPEHHS

I1PGS. Ymenue ONepUpOBaTh
MOHATHSIMH:  pPallMOHAIBbHAS ~ (QYHKIHS,
noKasarenbHas  (QYHKIMS, CTEleHHas
¢bynkuus, norapudmMudeckas QyHKIHSA,
TPUTOHOMETPHYECKHE byHKIUY,
oOpaTHble (QYHKIMH, YMEHHE CTPOHTH
rpaduku M3y4YEHHBIX byHKIHH,
UCIIONIb30BaTh TpapuKd TPU HIyYSHUH
MPOLECCOB U 3aBUCHUMOCTEH, Ipu
pelIeHnH 3ajad M3 JPYIHX Y4eOHBIX
MPEeIMETOB U 3a/1ay U3 pealbHOU KHU3HU;

BBIpaXaTh (opMmynamMu  3aBHCHMOCTH
MEX]y BEIMYHMHAMU;
[IP66. VYmenuwe pemarb TEKCTOBBIC

3aJ]aud pa3HbIX TUIIOB (B TOM 4YHCIE Ha
MPOLICHTBI, JOJIM U YaCTH, HAa JBUKEHUE,
paboTy, CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 3a7]a4d U3 OOJIaCTH YIPaBICHUS
JUYHBIMH M CEeMEHHBIMH (pUHAHCAMN);

COCTaBJISITh  BBIPAKEHUS, ypaBHEHHS,
HEPaBEHCTBA U MX CHCTEMBI IO YCIOBHUIO
3a1a4M,  HWCCIENOBaTh  IIOJNyYEHHOE
pelieHue " OLICHUBATh
NpaBAONOA00HOCTh PE3YIILTATOB;

I1PG7. Ymenue OIIepupOBAThH

HNOHSATHSAMH: cpenHee apudmeTnyeckoe,
MenuaHa, HawOoJiblllee W HaMMEHBIIee
3Ha4YeHus, pasmax, JHCTIEpCHS,
CTaHAAPTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; yMeHue U3BJIEKATbh,
MHTEPIPETUPOBATH uH(popMaIHnIo,
NpeJCTaBICHHYI0O B  TabnmuIax, Ha
auarpammax, rpaukax, OTPakarollyro

CBOIiCcTBa peasbHbIX MPOIIECCOB
W SIBJIGHUM; MPEJCTaBIATh WH(OpMaIUio
C IIOMOIIIBIO TaOJINILL
5 JTUarpamm; HCCIIEI0OBATh

CTaTUCTUYECKUE JAHHBIC, B TOM YHUCIE C
IPUMEHEHHEM TIpadUyecKuX METOJI0B U
JJIEKTPOHHBIX CPEJICTB;

I1PGS. Ymenue OIepupOBaThH
HOHSATHUSIMM: CIIy4alHbII ONBIT
U CciaydailHOe COOBITHE, BEPOSITHOCTH
CIIy4ailHOTO COOBITHS; yYMEHHE
BBIYHCIISITH BEPOATHOCTh c

UCITOJIb30BaHUEM I'paUueCcKUX METOOB;
OPUMEHSTh  (OPMYINIBI  CIIOKEHUS U
YMHOKECHHUS BEPOSITHOCTEH,

7




KOMOWHATOpHBIC (DAKTHI U (POPMYJIBI MpH
pEIIeHUH 3a/1a4; OLIEHUBATh BEPOSITHOCTH
peasIbHbIX COOBITHUH; 3HAKOMCTBO CO
CIy4yalHBIMH  BEJIMYMHAMHU,  YMEHHE
MPUBOJUTH MPUMEPHI IPOSBICHUS 3aKOHA
OOJBIINX YMCEN B IPUPOTHBIX

1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. YMenue BoIOMpaTh MOAXOASIINMA
M3YYEHHBII METO JUIsl pelIeHUs 3a/1a4H,
pacmo3HaBaTh MaTeMaTH4eCcKue (HaKkThl U
MaTeMaTHYeCKUe MOJIETH B PUPOTHBIX U
OOIIECTBCHHBIX SIBIICHUSX, B HCKYCCTBE;
YMEHHE NMPUBOIUTH TPUMEPHI
MaTE€MaTUYECKUX OTKPBITHM POCCUICKON
Y MUPOBOM MaTEMaTHUYECKON HAYKHU

OK 04.
OddexTuBHO
B3aMMO/ICHICTBOBATh
u paboTaTh B
KOJUICKTHUBE U
KOMaHjie

T'OTOBHOCTbH K CaMOpa3BUTHUIO,
CaMOCTOATCIIbHOCTH n
CaMOOIIPEACICHUTO,

—OBJIa/IcHUE HaBbIKaMH  y4eOHO—
UCCIIEI0BATENIbCKOM,  IPOEKTHOW U
COLIMAJIHON JeTENbHOCTH;
Osiafenue YHUBepPCAJIbHBIMH
KOMMYHHMKATHBHBIMH J1eiCTBUSIMH:
0) COBMECTHasl I€SITEIbHOCTD:

—  TOoHUMATb U UCIIOJIb30BaTh
IpEeuMyIIeCTBa KOMAaHTHOU "
UH/IMBUYaJIbHONU PabOTHI;

— IpUHUMATh eI  COBMECTHOU
NeSITeIbHOCTH,  OPraHU30BbIBATH U
KOODAWHUPOBATh JEHCTBUS MO €€

JOCTHIKEHUIO: COCTaBJISTh J1aH
JICUCTBUMA, paclpenesiaTh pojid  C
y4eTOM MHEHHU YYaCTHUKOB
o0cyXJaTh pe3yJabTaTbl COBMECTHOM
paboThI;

— KOOpPAMHHUPOBAaTb U  BBINOJHATH
paboTy B YCIOBUSAX  pEaJIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHHPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBIIATh MIO3UTUBHOE
CTpaTeruyeckoe MOBE/ICHUE B
pa3IMYHBIX  CUTyalHUsX, MPOSBIATH
TBOPUECTBO U BOOOpakeHue, ObITh
VHUIMATUBHBIM.

OBananenue YHHBEPCAJIbHBIMH
peryisiTUBHBIMH J1CHCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

— TPUHUMATh MOTUBBI U apryMEHTHI
IpyTrux JOIeN pu aHanuse
pE3yJIbTAaTOB JIEATENBHOCTH;

— TMpHU3HaBaTh CBOE MPaBO U MPaBO
JPYTUX JIoed Ha OIIUOKH;

[1POG1. Bnanenue METOJIaMH
JI0Ka3aTeNIbCTB, aJrOPUTMaMHU PELICHUS
3ajay; yMEHHe bopmynHupoBaTh
ONpENETCHUsl, AKCUOMBl U TEOPEMBIL,
MIPUMEHSATD ux, MIPOBOJIUTH
JIOKa3aTelIbHbIE PACCYXKIEHUS B XOJ€
pelleHus 3a1ay;

[1PG7. YmMenue OIIEpUPOBATH
MOHATHSIMH: CpellHee apuPMETHIECKOE,
MeAraHa, HaubOonbllee M HauMEHbIIee

3HA4YCHUS, pasmax, JUCIIEPCHSL,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMEHUE W3BJICKATb,
UHTEPIPETHUPOBATH UHPOPMAIIHIO,

IOPEJCTAaBICHHYI0 B  TaOmuIax, Ha
quarpaMmax, rpadukax, OTpa)Karollyro

CBOIiCTBa peaNTbHBIX IPOIIECCOB
U SIBJICHUI; MPEACTaBIATh UHPOPMAIIHIO
c IMOMOILIBIO TaOIUIL
u JIUarpamu; HCCIIEN0BATh

CTaTUCTUYECKUE JAHHBIC, B TOM YHUCIE C
IPUMEHEHHEM TIpaUyecKuX METOJI0B U
JJIEKTPOHHBIX CPEJICTB;

I1PGS. Ymenue OIepupoOBaThH
HOHSATHUSIMMU: CIIy4alHBIN ONBIT
U ciaydailHOe COOBITHE, BEPOSTHOCTH
CIIy4aitHOTO COOBITHS; yYMEHHE
BBIYHCIISITH BEPOATHOCTh c

UCIIOJIb30BaHUEM T'paUUeCcKUX METOIOB;
OPUMEHSTh  (OPMYINIBI  CIIOKEHUS U
YMHOXEHUS BEPOATHOCTEH,
KOMOMHATOpHbIE QaKThl U GOPMYIIBI IPU
pEILIEHNN 3a/1a4; OLICHUBATh BEPOSTHOCTU
peasIbHbIX COOBITHUH; 3HAKOMCTBO CO
CIIy4alHBIMH  BEJIMYMHAMH;  YMEHHUE
MPUBOJIUTH MPUMEPHI MIPOSBIECHUS 3aKOHA
OONBIIMX  YWCel B NIPUPOJTHBIX
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— Ppa3BUBaTb CIIOCOOHOCTh ITOHUMATh
MHP C TO3UIHU APYTOTO YCIIOBCKA

1 OOIIECTBEHHBIX SBJICHUSIX;

[TPG14. YMmeHue BeIOUPATH MMOAXOASIIUI
M3YYEHHBIN METOX JUIsl PELICHUs 3a7auH,
pacmo3HaBaTh MaTeMaTHyeckue (axTh
Y MaT€MaTUYECKHE MOJIEIU B IPUPOIHBIX
u OOILIECTBEHHBIX  SIBJICHUSIX, B
HCKYCCTBE; YMEHUE IPUBOJIUTH ITPUMEPHI
MaTE€MaTUYECKUX OTKPBITUH POCCUHCKOU
Y MHUPOBOM MaTEMaTHYECKON HAYKHU

OK 05.
OcCylecTBISITh
YCTHYIO U
MMCbMECHHYIO
KOMMYHUKAIIUIO Ha
roCyJapCTBEHHOM
s3bIKe Poccuiickon
®enepanuu ¢
Y4EeTOM
0COOEHHOCTEH
COLIMAJILHOTO U
KYJIBTYPHOTO
KOHTEKCTa

B obJiacTu
BOCIIUTAHMS:

— DCTETHYECKOE OTHOIICHUE K MHUpY,
BKJIIOYasl ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTA,
TpyZJa U OOILIECTBEHHBIX OTHOILICHUII;

— CIIOCOOHOCTh BOCIIPUHUMATh
pa3inyYHbIe BUIBI UCKYCCTBA, TPAIHUIINH
U TBOPYECTBO CBOETO U JPYIHX
HApoOJOB, OIIyIIaTh 3MOIMOHAILHOE
BO3JICICTBUE UCKYCCTBA;

— yOeXIEeHHOCTh B 3HAYUMOCTH JUJIsS
JIMYHOCTH U O0ILECTBA OTEYECTBEHHOIO
U MHPOBOTO HCKYCCTBA, OSTHUYECKHUX
KYJIBTYPHBIX TPAJAWIHA W HAPOIHOTO
TBOPUYECTBA;

— TOTOBHOCTb K CaMOBBIPQXEHUIO B
pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJICHHE

ICTETHICCKOTO

NpOSIBJIATE  KadecTBa  TBOPYECKOU
JUYHOCTH;
OBnanenue YHHUBEpCAIbHBIMU

KOMMYHHUKATUBHBIMH J€HCTBUSMU:

a) o0eHue:

— OCYILECTBJIAITh KOMMYHHUKAI[MM BO
Bcex cepax KU3HU;
- pacro3HaBaTthb
cpezacTBa o01ieHus, HOHUMATh
3HAYCHHE COILMAITBHBIX 3HAKOB,
pacro3HaBaThb NPENOCHIIKI
KOH(IIMKTHBIX CUTYyallMii W CMATYaTh
KOH(JIUKTBI;

— pa3BepHYTO H JIOTUYHO U3Jarathb
CBOIO TOUKY 3PEHUS C UCIOJIb30BaHUEM
SI3BIKOBBIX CPENICTB

HeBepOabHbIE

I1PG1. Bianenue METOAAMU
JI0Ka3aTeNNbCTB, AJITOPUTMAMM  PELLICHUS
3ajauy; yMEHHE ¢bopmynupoBaTh
ONpENCIICHUsI, AaKCHOMBI M TEOPEMBI,
IIPUMEHSITD ux, IIPOBOJIUTH
JIOKa3aTeNbHbIE PACCYKICHUS B XOIe
peleHus 3a1ay;

[IP66. VYmeHue pemiatb TEKCTOBBIE
3aJ]aud pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IIPOLIEHTBI, JOJU U YacTH, Ha JBH)KCHUE,
paboTy, CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 3aJ]aud U3 O0JIACTH YIPaBICHUS
JUYHBIMH M CEeMEHHBIMH (DUHAHCAMHU);
COCTaBIIAITh  BBIPAKEHUS, YypaBHEHUS,
HEPABEHCTBA U UX CHUCTEMBI 10 YCIOBUIO
3aJa4H, HCCIIEI0BATh IIOJIy4YEHHOE
pelieHue u OLICHUBATh
IPaBJONOI00HOCTb PE3YJIbTATOB;

I1PGS. Ymenue OIIepupOBAThH
HOHSTUAMMU: CIIy4alHbIN OIIBIT
U CIy4ailHO€ COOBITHE, BEPOSTHOCTH
CIIy4aiiHOTO COOBITHS; yYMEHHE
BBIUUCIIATH BEPOSATHOCTb c
UCIOJIb30BaHUEM I'paUueCcKuX METOOB;
NPUMEHSTh  (OPMYJIBI  CIIOKEHUS U
YMHOXEHUS BEPOATHOCTEH,
KOMOMHATOpHbIE (haKThl U (POPMYIIBI IIPH
pEeIlIeHNN 3a/1a4; OLIEHUBATh BEPOSTHOCTU
peasbHBIX COOBITMH; 3HAKOMCTBO CO
CIy4alHBIMH  BEJIMYMHAMH;  YMEHHUE
IIPUBOJUTH IIPUMEPBI IIPOSIBICHUS 3aKOHA
00IBIINX qyucen B MIPUPOIHBIX
U OOILIECTBEHHBIX SIBJICHUSIX;

[1P614. Ymenue BoIOUpaTh MOAXOISIIIAMA
W3YYEHHBIN METOA JUIsl pPEUICHMs 3a1auH,
pacrno3HaBaThb MaTeMaThyeckue (axThl
Y MaTEMATUYECKUE MOJIEIH B IPUPOTHBIX
u OOLIECTBEHHBIX  SIBJICHUSX, B
HCKYCCTBE; YMEHHUE IPUBOJUTH IPUMEPHI
MaTE€MaTHYECKUX OTKPBITUI POCCUNCKOU
Y MUPOBOM MaTeMaTU4eCKON HAyK1

OK 06. ITposiBnsTH
TpakTaHCKO-

00yUaIOIUMUCS
rpak IaHCKOM

- OCO3HaHUE
POCCUHCKON

I1POG1. Bnanenue METOJaMU
JI0KAQ3aTeJIbCTB, AJITOPUTMAMM PEIICHUS
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MaTPUOTHYECKYIO
TIO3HITHIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE
MTOBEJICHUE Ha
OCHOBE
TPaAUITIOHHBIX
POCCHUICKHX
JTyXOBHO-
HPaBCTBEHHBIX, B
TOM YHCJIC C YIETOM
rapMOHM3aIUU
MEKHAIIHOHATbHBIX
U MEXPEITUTHO3HBIX
OTHOIICHUH,
MPUMEHSATD
CTaHJIAPThHI
AHTUKOPPYIIIHOHHO
T'0 TIOBEJICHUS

UJCHTUYHOCTH;

— LeJIeHAPAaBICHHOE pa3BuTHE
BHYTpEHHEI MO3UIMH JIMYHOCTU Ha
OCHOBE JTyXOBHO—HPABCTBEHHBIX
IEHHOCTEH HapoJ0B Poccutickoit
®Denepanuu, HUCTOPUYECKUX u
HAI[MOHAJIbHO—KYJIbTYPHBIX ~TpaauIIHii,
GOpMUPOBaHHE CHUCTEMBI 3HAYUMBIX
EHHOCTHO—CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO MHPOBO33PEHHUS,
MIPaBOCO3HAHUS, 9KOJIOTMYECKOI
KYJIBTYpPBI, CIIOCOOHOCTH CTaBUTh IIENIU
U CTPOUTD KU3HEHHBIE [IaHbI;

B yacTu rpa:ka1aHCKOro BOCIIUTAHUSA:
— OCO3HAHUE CBOUX KOHCTUTYLHMOHHBIX
npaB W 00S3aHHOCTEH, YyBakKeHHE
3aKOHA U MPaBOMOPSIKA;

— MIPUHSTHE TPAIUIIMOHHBIX
HaITMOHAJILHBIX, 00I1IeYeI0BEYECKUX
TYMaHUCTUYECKUX U JEMOKPAaTHYECKUX
IICHHOCTEIA;

— TOTOBHOCTD
UJICOJIOTHH
HAI[MOHAJIN3Ma,
JTUCKPUMHUHAIIUU
PEIIUTHO3HBIM,
HallMOHAIBHBIM MPU3HAKAM;

— TOTOBHOCTb BECTH COBMECTHYIO
JIeSATeTbHOCTh B WHTEpecax
rpaXKAaHCKOTO OOIIecTBa, y4acTBOBATh
B CaMOYTIPaBJICHUH B
0011e00pa30BaTeIbHON OpraHu3aluu U
JIETCKO—IOHOIIIECKUX OpraHU3aIMsIX;

— YMEHHE B3aUMOJIEUCTBOBAaTh C
COIMATbHBIMU WHCTUTYTaMU B
COOTBETCTBUM C UX GQYHKIUSIMU U
Ha3HAYCHHEM;

— TOTOBHOCTh K TYMaHHUTApHOH U
BOJIOHTEPCKOU JI€SITEILHOCTH;
NaTPUOTHUYECKOTO BOCTIUTAHUS:

—  c(OpMHUPOBAHHOCTH  POCCHUICKOM
rpa)KTaHCKOU UJEHTUYHOCTH,
MaTpuoOTU3Ma, YBaXEHUS K CBOEMY
HapoJly, UyBCTBAa OTBETCTBEHHOCTH
nepen PoawHo#, ropmocth 3a CBOM
Kpal, cBOWO PoauHy, CBOM S3BIK H
KyIbTypy, TPOIIJIOE W  HACTOSIIEe
MHOTOHalIMOHAJILHOTO Hapoja Poccuu;

POTHBOCTOSTh
IKCTpPEMH3Ma,
KceHogoOuu,
COIMATILHBIM,
PacoBbIM,

Io

3ajady; yMEHHE (dbopMynupoBaTh
ONpENENICHUsI, AaKCUOMBI U TEOPEMBI,
MPUMEHSITh ux, MIPOBOJIUTH

JIOKa3aTeIbHBIE PACCYKICHUS B XOJE
peIIeHHS 3a/1a4;

[IP66. VYmenue pemarb TEKCTOBBIC
3aJ]aud Pa3HbIX THIIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, TOJU U YacTH, Ha JBHKCHUE,
paboTy, CTOMMOCTH TOBapoOB H YCIYT,
HAJIOTH, 33Ja4d U3 OOJIACTH YNPABICHUS
JUYHBIMH M CEMEHHBIMH (UHAHCAMH);

COCTaBIISITh  BBIPAXKEHUSA, YpaBHEHMUS,
HEPaBEHCTBA U MX CHUCTEMBI IO YCIOBHIO
3az1auy, UCCIIEI0BATh IIOJIy4EHHOE
pelieHue u OLICHUBAaTh
MPaBIONOI00HOCTD PE3YIIbTATOB;

[1PG7. YmMenue OIIEpUPOBATH

MOHATHSIMH: CpellHee apuPMETHIECKOE,
MeAraHa, HauOoNbllee W HAWMEHBIICE

3HAYCHUS, pasmax, aucriepcus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO
Habopa; yMeHue U3BJICKATb,
UHTEPIPETUPOBATH nHpOPMAIIHIO,

HpPEICTABICHHYI0 B  TaOnuiax, Ha
auarpaMmax, rpadukax, OTPaXKarollyro
CBOIiCTBa  peaJbHBIX  IIPOLECCOB U
SIBIICHUH; TIPEICTABIATh WHPOPMAIUIO C
HOMOIIBI0  TaONUI W JUarpamm;
UCCJIeI0BaTh CTAaTHCTHYCCKHE TaHHBIC, B
TOM YHCJIC C IPUMEHEHHEM IrpadHuecKuX
MCTOHOB U 3JICKTPOHHBIX CPCACTB,

I1P68. YMenue OIIEpPUPOBATH
MOHATUSAMM:  CIY4YalHbII  ONBIT W
cillyyaifHoe  COOBITHE,  BEpOSITHOCTb
CIIy4aliHOTO coObITHS; yMEHUe
BBIYUCIIATH BEPOATHOCTD c

UCTIOJIb30BaHUEM TPapUIECKUX METOIOB;
OPUMEHATh  (QOPMYJIBl  CIOXKEHHUA U
YMHOXKEHUS BEPOSITHOCTEH,
KOMOMHATOpHbIE (DaKThl U (POPMYIIBI IIPH
pELICHUHN 3a/1a9; OI[EHUBATh BEPOSTHOCTH
peasbHBIX COOBITMH; 3HAKOMCTBO CO
CIIyYallHBIMH  BEJMYMHAMH,  yMEHHE
IIPUBOIUTH PUMEPHI MIPOSIBICHUS 3aKOHA
OoNpImIMX 4YHWCeN B TOPUPOAHBIX W
OOIIeCTBEHHBIX SBJICHUSAX;

[1P614. Ymenue BoIOMpaTh MOIXOSIIIHA
M3YyYEHHBIH METOJI JJIsl pelIeHus 3a1a4H,

- OEHHOCTHOC OTHOIIICHHUEC K | paCliO3HaBaTb MAaTEMaTHYCCKUC q)aKTI)I
ToCyaapCTBCHHBIM CHUMBOJIaM, | U MAaTEMAaTUYCCKUEC MOJCIIN B IPUPOAHBIX
HCTOPUUCCKOMY n IIPpUPOAHOMY | U 06H1€CTBGHHBIX SABJICHUAX, B
HACJICAWUIO, TMaMATHUKAM, TpaaullusaM | HICKYCCTBC, YMCHHUC NPUBOAUTH ITPUMCEPLI
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HapoaoB Poccun, noctikenusim Poccuu
B HayKe, UCKYCCTBE, cropre,
TEXHOJIOTHSX U TPY/IE;

— ujaeiiHas yOeXICHHOCTh, TOTOBHOCTH
K ciuyxeHuto u 3ammre OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

OCBOEHHBIE 00yJaromuMucs
MEXIPEIMETHBIE IMOHSITHS 31
YHUBEpCAIbHBIC Y4eOHBIC JIEHCTBHS
(perymnsITHBHBIEC, [I03HAaBaTEJIbHEIE,
KOMMYHUKATHUBHBIC);

— CHOCOOHOCTh HMX HCIIOJb30BaHUS B
IMO3HaBaTeIILHOM n COIUATLHOM
MPAKTHKE, TOTOBHOCTb K
CaMOCTOSITEIbHOMY TUIAHUPOBAHHUIO U
OCYILIECTBIICHUIO yueOHOi

JACATCIIbHOCTH, OpraHU3alluu yqeGHoro
COTpyAHHYECCTBA C NCAAroru4CCKuMu
pa6 OTHUKaMHM W  CBCPCTHHKAMH, K

y4acTHIO B MOCTPOCHUH
MHAUBUYaJIbHON o0pa3oBaTeNbHON
TPaeKTOPUH;

— OBJIaJICHHE HAaBbIKaMU y4eOHO—
HCCIEN0BATENLCKOM, MPOESKTHON U
COLIMAILHOHN NeSITEILHOCTH

MaTeMaTUYECKUX OTKPBITUHA POCCUUCKON
Y MHPOBOM MaTeMaTU4eCKON HAyKU

OK 07.
ConencTBoBaTh
COXPAHCHHIO

OKpY Karoleu
Cpebl,
pecypcocOepexeHn
10, IPUMCHSTh
3HaHUA 00
U3MEHEHUU
KITUMaTa, MPUHIIAIIBI
OepexIINBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIEMCTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUSIX

— HE IPUHUMATh JeicTBus,
IIPUHOCSLINE BPE OKPYIKAIOILIEHN Cpeae;
— YMETb IIPOrHO3UPOBATh
HeOJ1aronpusTHoIE JKOJIOTHYECKHE
MOCJIEACTBUS peIIpUHIMAEMbIX
JEHCTBUM, IPEAOTBPALLATh UX;

— paclIupUTh ONBIT JEATEIbHOCTH
HKOJIOTMUYECKOM HAIIPaBJIEHHOCTH;

— pazpabarbiBaTh TUJIaH  pelICHUs
npobiemMbl ¢ ydyeToM  aHajiu3a
MUMEIOLIUXCA MaTepUaIbHBIX u
HeMaTepualbHBIX PECYPCOB;

— OCYILIECTBIIATh LEJICHANIPABICHHBIN
MOMCK TepeHoca CPeACTB M CHOCOOOB
JieicTBUs B MPO(ECCHOHANBHYIO Cpeny;
— yMeTb T[EePEHOCUTh 3HAHUA B
[IO3HABATEJIIBHYD U IPAKTHYECKYIO
00J1aCTH KU3HEAEATEILHOCTH;

—  IpexajaraTb  HOBBIE  IIPOEKTHI,
OLICHUBATh HJE€U C TO3UIMH HOBH3HBI,
OpPUTMHAJIBHOCTH, IIPAKTHYECKON
3HaYUMOCTH;

— J1aBaTh OLICHKY HOBBIM CHUTYalUsM,
BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB
LEJSIM

I1PG1. Bianenune METOIAMHU
JI0Ka3aTebCTB, aJIrOPUTMAMHU PELICHUS
3ajay; yMEHHe bopmynHupoBaTh
ONpeNieNIeHUsl, AaKCHOMBl U  TEOPEMB,
PUMEHSTh uX, IPOBOJIUTH
JIOKa3aTelbHbIE DPACCYXKACHUS B XOe
pelIeHHs 3a1a4;

I1P64. YMeHue OIIEpUPOBATH
MOHATUSAMH:  (QYHKIHWS, HETpepbIBHAS
GbyHKLUSA, TPOU3BOIHAS, ITEPBOOOpa3Has,
ONpENeNICHHBI  WHTErpajg;  yMeHHe
HAXOJUTh TIPOU3BOIHBIC AIEMEHTAPHBIX
GbyHKUMH,  HUCHONB3YySd  CIPABOYHBIC
MaTepHalibl; UCCIIEA0BATh B MPOCTEHIINX
ciydasx (YHKIMM Ha MOHOTOHHOCTD,
HaXOJUTh HaWOONBINNE W HAaUMEHBIIHNE
3Ha4eHUus1 (QYHKIUI; CTpOUTh Tpaduku
MHOTOYJICHOB c WCTIOJIb30BaHUEM
amnmapara MaTeMaTHYeCKOro aHalln3a;
NPUMEHSITh MPOU3BOIHYIO TIPH PEIICHUH
3ajjay Ha JIBWXKEHHUE; pellaTh MPaKTHUKO-
OpUEHTHPOBaHHbBIE 3a1aun Ha
HauOoJbIINEe M HAWMEHbIIUE 3HAUYCHUS,
Ha HaxOXXACHWE TYTH, CKOPOCTH W
YCKOpEHHUs

I1PGS. Ymenue OTIepupOBATH
NOHATUSIMHM:  pallMOHaNbHas  (QyHKIWMS,
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MoKa3arenbHas  (QYHKLIMS, CTENeHHas
¢bynkuus, norapudpmudeckas QyHKIHA,
TPUTOHOMETPHYECKHE byHKIMY,
oOpaTtHble (QYHKIMH, YMEHHE CTPOHTH
rpaduku M3y4YEHHBIX byHKIHH,
UCIIONIb30BaTh TpapuKd TPU HIyYSHUH
MIPOLIECCOB

U 3aBHCHMOCTEH, NP PEUICHUHU 33134 U3
JIpYruX y4eOHBIX MPEAMETOB U 3a7au U3
peabHOM KU3HU; BRIpAXaTh GopMylaMu
3aBHCHUMOCTH MEXKIY BEIUUYUHAMU;

[IP66. VYmenue pemarb TEKCTOBBIC
3aJlaud pa3HbIX TUIIOB (B TOM 4YHCIIE Ha
MPOLIEHTHI, TOJU U YacTH, Ha JIBHKCHUE,
paboTy, CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 33Ja4d U3 OOJIACTH YNPaBICHUS
JUYHBIMH M CEeMEWHbIMH (PUHAHCAMU);
COCTaBIISITh  BBIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA U MX CHCTEMBI IO YCIIOBHUIO
3a1auu, UCCIIEIOBATh  IOJIyYEHHOE
perieHne u OIICHUBATH
MPaBI0ONOI00HOCTH PE3yJIbTATOB;

[1PG14. YMeHue BBIOMPATH MTOAXOISIIUN
M3YYEHHBIN METOH ISl pelieHus 3a/1a4u,
pacrno3HaBaTb MaTeMaThyeckue (axThl
¥ MaTeMaTUYECKUE MOJICIH B PUPOTHBIX
u OOIICCTBCHHBIX  SIBJICHUSX, B
HCKYCCTBE; YMEHHE MPUBOIUTH MIPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUN POCCUICKOU
1 MUPOBOM MaTeMaTH4eCKON HAyK1

IIK 2.4 BeinonHATh | YMEHHUS: 3HaHUSA:

paboTHI 1O OIPEEIATh MOTPEOHOCTH B | OpraHu3anusi M TEXHOJOrus paboT Mo
IPOEKTUPOBAHUIO U | MaTepHasax, MallMHAX, MEXaHU3MaX M | CTPOUTENBCTBY JKEJIE3HBIX JOPOT, 31aHNN
CTPOUTEIBCTBY paboyeil cuige 1O  CTPOUTENBLCTBY | U COOpYKEHHI, TEXHOJIOTHYECKHUE
JKEJIE3HBIX I0POT, JKEJIE3HBIX Jopor, 31aHUI U | IPOLIECCHI 10 CTPOUTENBCTBY KEIE3HBIX
3€MJITHOTO TOJIOTHA | COOPY’KEHUM, COCTaBIATh BapHaHTHI | 1OPOT, 3JaHUW U COOPYKEHHUH, YCIOBHS
U UCKYCCTBEHHBIX MPOEKTHBIX PeIIeHUI SKCIUTyaTalM  Oyaymied  Kene3Hoi
COOPYKECHH. JIOpOrd,  3JaHUM U COOPYKCHUH,

TEXHUYCCKUC YCII0BUA n HOPMBEI
COACPpKaHUA KCIC3HOAOPOKHOI'O ITYTU U
CTPCJIOYHEBIX ICPEBOIOB

JIP.2 TIlposBisroniuili akTUBHYIO TPaXKJAHCKYIO MO3UIUIO, IEMOHCTPUPYIOIINUNA MPUBEPKEHHOCTh
MIPUHIUIIAM YECTHOCTH, MOPATOYHOCTH, OTKPBITOCTH, SKOHOMHYECKM AaKTHUBHBIA M YYaCTBYIOUIUN B
CTY/IGHYECKOM U TEPPUTOPHAILHOM CAMOYIpPABICHUM, B TOM YHCJIE Ha YCJIOBUSAX JOOPOBOJIBUECTBA,
MPOIYKTUBHO B3aMMOJICHCTBYIOIIUHN M YUaCTBYIOLIUH B 1€ATEIHHOCTH OOIIECTBEHHBIX OpraHU3aIlHii.

JIP.4  TlposBisonil 1 AEMOHCTPUPYIOLINH yBakeHUE K JIIOASM TPY/a, OCO3HAIOIIUI IEHHOCTh
cooctBeHHoro Tpynaa. Crpemsammuiics K (QOPMHUPOBAHHWIO B CETEBOM Cpele JUYHOCTHO |
poeCCHOHATTLHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEaa.

JIP.23 [Toryuenne oOy4yarOUIMMUCS BO3MOKHOCTH CaMOPACKpBITUS U caMopeanu3alus
JINYHOCTH.
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JIP.30 OcymecTBIsONMi MOMCK M HCHOJb30BaHWE WHPOpPMALUHU, HEOOXOAUMON Ui
3¢ (GEKTUBHOTO BBITOJHEHUS PA3JIMYHBIX 33134, IPOPECCUOHATIBHOIO U IMUHOCTHOTO Pa3BUTHSL.

dopMoii TPOMEKYTOUHOW ATTECTALMU 110 y4eOHOMY MPEAMETY SBJISIOTCS 3a4eT ¢ ouneHkoii (|
cemecTp) ¥ nchbMeHHbIN 3Kk3ameH (I cemectp).
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2 PE3YJIBTATBI OCBOEHUS YYEBHOI'O ITIPEJIMETA,

HOJJIEXKAIINUE ITPOBEPKE

2.1 B pe3ynbTare arTecTalMy Mo y4eOHOMY MpEAMETY OCYIIECTBISETCS KOMIUIEKCHAs MpOBEpKa
CIICAYIOIIMX YMEHUH W 3HAHUH, a TaKKe IUHAMHUKAa (OPMHPOBAHUS OOHIMX, NPO(HEeCCHOHAIBHBIX
KOMIIETEHIINI 1 INYHOCTHBIX PE3YJbTAaTOB B PaMKaX MIPOrpaMMbl BOCIIUTAHUS:

Oo6mue komnerenuu (OK), THYHOCTHBIE

THun oeHOYHBIX

pe3yJibtatsi (JIP) Pasen/Tema MeponpUATHH
OK.01 Bsibupare cmocoObl pemenus | P4, Tema 4.8, TectupoBanue
3aja4 npodeccuonanbaol | P6, Tema 6.6 VYcrHblii onpoc
JeITeIbHOCTHU MPUMEHUTEIBHO k | P7, Tema 7.6
Pa3IMYHBIM KOHTEKCTaM P11, Tema 11.9
JIP 2,4,23,30

OK 02. Mcnonbs30BaTh COBpEMEHHbBIE
CpeICTBa IMOUCKa, aHallu3a U
MHTEepHpeTanuyu NHPOpMaluu, U
nH(OPMALIMOHHBIE TEXHOJIOTUU IS
BBITIOJIHEHUS 33]71a4 MPO(eCCUOHATBHOM
JEeSITEIbHOCTH

JIP 2,4,23.30

P7, Tema 7.16

TectupoBanue
YcTHbIM onpoc

OK 03. IlinnanupoBaTh U pean30BbIBATH
coOcTBeHHOE MTPohecCHOHATEHOE U
JTUYHOCTHOE Pa3BUTHE,

P ANMPUHUMATEIBCKYIO JICITCILHOCTD B
npodeccuoHanbHOU chepe,
MCIOJIb30BaTh 3HAHUS 110 TTPABOBOK U
(rMHAHCOBOW I'PAMOTHOCTH B Pa3iIM4HbIX
KU3HEHHBIX CUTYaITHSIX

JIP 2,4,23.30

P13, Tema 13.8

TectupoBanue

VYerHbli onpoc
Pe3ynbrar BEINOIHEHMS
NPaKTUYECKUX paboT

OK 04. DddexTuBHO
B3aMMOJIEHCTBOBATh U pabOTaTh B

KOJUIEKTUBE M KOMaH/1e
JIP 2,4,23,30

P2, Tema 2.1

TecTtupoBanue
YeTHBIN onpoc

OK 05. OcyuiecTBiTh yCTHYIO U
MMCBMEHHYIO KOMMYHHUKALMIO Ha
rOCyJIapCTBEHHOM s3bIKe Poccuiickoi
denepanyy ¢ y4eToM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

JIP 2,4,23,30

P13, Tema 13.1

TecTtupoBanue
YeTHBIN onpoc

OK 06. ITposBasTE rpak1aHCKO-
MaTPUOTHYECKYIO MO3ULIUIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE HAa OCHOBE TPAJAUIIMOHHBIX
POCCHUICKHX TYyXOBHO-HPABCTBEHHBIX
LIEHHOCTEM, B TOM YHUCIIE C YYETOM
rapMOHM3ALUU MEKHALMOHAIIBHBIX U
MEXPETUTHO3HbIX OTHOIICHUH,

P7, Tema 7.9

TectupoBanue

YcTHBII onpoc
Pe3ynbrar BeINOIHEHMS
MPAKTUYECKUX paboT
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IIPUMEHATH CTAHaPThI
AHTUKOPPYILIHOHHOTO NTOBEACHUS
JIP 2,4,23,30

OK 07. ConelicTBOBaTh COXPaHEHUIO
OKpY’Karollel cpeabl,
pecypcocOepekeHHI0, MPUMEHSTh
3HaHUs 00 N3MEHEHUHU KJIMMaTa,
MIPUHITUITBI OEPEHKITUBOTO
MPOM3BOICTBA, Y3 (HEKTUBHO
JIEICTBOBATh B UPE3BbIYaNHBIX
CUTYyaLUsAX

JIP 2,4,23,30

P13, Tema 13.3

TectupoBanue
VYcrHblii onpoc

[1K 2.4 BeimonaHaTh paboThI 110
MIPOEKTUPOBAHUIO U CTPOUTEIILCTBY
MKEJIE3HBIX JIOPOT, 3eMJISTHOTO MOJIOTHA U
HCKYCCTBEHHBIX COOPYKEHHM.

P12, Tema 12.4
P 13, Tema 13.2

TectupoBanue

VYerHbli onpoc
PesynbTat BbINONHEHUS
NPAaKTUYECKUX paboT
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3 OIIEHKA OCBOEHMUs YYEBHOI'O ITPEIMETA

3.1. ®opMbl M MeTOAbI OLIEHUBAHMSI
[IpenMeToMm OIICHKHU CIy>KaT yMeHUs u 3HaHwus, npeaycMmorpernbie @I'OC mo yueOHOMY mpeaMery
OVII.07 MaremaTuka, HarpaBJieHHbIE Ha (opMUpOBaHUE OOIMNX U MPO(HECCHOHATBHBIX KOMIETEHIINH, a
TaKKe JIMYHOCTHBIX PE3yJbTAaTOB B paMKax MPOrpaMMbl BOCIIUTAHHUSL.
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KOHTpOJIb H OIICHKAa 0CBOCHUSA yqeﬁnoro nmpeamMera nmo TeMamM (pa311eJ1aM)

JJieMeHT Y4eOHOro
npeamMera

®opMbI M MeTOAbI KOHTPOJIS

Texkyuuii KOHTPOJIb

Py0e:xHblIii KOHTPOJIb

IIpomeskyTOoOUHAs aTTecTALMS

®opMa KOHTPOJISI

IIpoBepsiemble
OK,V,3

dopma
KOHTPOJIs

IIpoBepsiembie
OK,V,3

dopma
KOHTPOJIA

IIposepsiembie OK,
Yy,3

Pa3zpean 1.
[ToBTOpEHME Kypca
MaTeMaTUKU OCHOBHOM
IIKOJIBI.

3auem ¢
OYeHKOU

JIP 2,4,23,30

Tema 1.1.-1.3.

Llens v 3apaun
MaTeMaTHKU pU
OCBOEHUU
crenuagbHOCTH. Yuncna
U apupMeTHIEeCKHe
oIepaLuy HaJl HUMHU.
IIponieHTHBIE
BBIYHCIICHUS.
I'eomerpus Ha
IIJIOCKOCTH.

Yemmuwiit onpoc
Camocmosmenvhas paboma
Nel

JIP 2,4,23,30

Tema 1.4.
[IpakTrueckoe 3aHsTHE
Nel «Yucna u
BBIYHCIICHUSI.

Yemmuwiii onpoc
Ilpakmuueckoe 3anamue Nel
Camocmosmenvras paboma
Nel

JIP 2,4,23,30

Tema 1.5.-1.7.
YpaBHeHUA U
HepaBeHCTBa. CHCTEMBI
YpaBHEHUH U
HEPABEHCTB.
[IpakTnueckoe 3aHATHE

Yemmuwiit onpoc
Camocmosmenvuas paboma
Nel

IIpaxmuueckoe 3anamue
No2

JIP 2,4,23,30
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No2 «JIuHelHbIE
ypaBHEHUS U
HEPaBEHCTBAY

Pazpea 2.
[IpsimbIe U TUIOCKOCTH B
MIPOCTPAHCTBE.

3avem c
OUEeHKOU

JIP 2,4,23,30
OK 04

Tema 2.1. -2.2.
OcCHOBHBIE TOHATHS
CTEPEOMETPUHU.
[IpakTrueckoe 3aHsTHE
Ne3 «IIpumenenue
aKCHOM
CTEPEOMETPUN.

Yemmuwiit onpoc

Camocmosmenvuasn paboma

No2
IIpaxmuueckoe 3anamue
No3

OK 04
JIP 2,4,23,30

Tema 2.3.-2.7.
[TapannensHOCTH
MIPSAMBIX, IPSIMON U
IIJIOCKOCTH,
IIJIOCKOCTEM.
[IpakTnueckoe 3anaTue
Ne4 «[TapanienbHOCTh
MPSIMBIX U
IIJIOCKOCTEN».

[lepnieH IUKYISIPHOCTD
MPSIMBIX, IPSIMON U
IJIOCKOCTH,
IIJIOCKOCTEM.
[TapamiensHsle,
NepIEeHIUKYIIIPHBIE,
CKPEINBAIOIINECS
MpsIMBIE.
[IpakTnueckoe 3anaTue
Ne5 «Yronm mexny
MPSIMBIMU Y.

Yemmuuwiii onpoc

Camocmosamenvras pa60ma

Ne2

Ilpakxmuueckoe 3ansmue Nod
Ilpakmuueckoe 3anamue Ne5

JIP 2,4,23,30

Pazpea 3.

3auem ¢

JIP 2,4,23,30
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Koopaunats! u
BEKTOPBI.

OUEHKOU

Tema 3.1.-3.6.
JlekapTOBBI
KOOPJIMHATHI B
IIPOCTPAHCTBE.
Bexkrtopsl B
IIPOCTPAHCTBE. YTOI
MEX/1y BEKTOPAMHU.
[IpakTrueckoe 3aHsaTHE
Nob6 «KoopauHats! 1
BEKTOPBI».

IIpaktuko-
OpUEHTUPOBAHHbBIE
3a/1a4u Ha
KOOPJIMHATHOMN
IJIOCKOCTH. Pemienne
3amad. KoopanHate! u
BEKTOPBI.
[IpakTrueckoe 3aHsTHE
Ne7 «IIpousBenenue
BEKTOPOB.

Yemmuwiit onpoc
Camocmosmenvuasn paboma
Ne3
Ilpakmuueckoe 3anamue Neb
Ilpakmuueckoe 3auamue Ne7

JIP 2,4,23,30

Paznen 4.

OCHOBBEI
TPUTOHOMETPHUH.
Tpuronomerpuyeckue

byHKIHH.

3avem c
OYeHKOlU

JIP 2,4,23,30
OK 01

Tema 4.1.-4.8.
Tpuronomerpudeckue
byHKIIUU
IIPOU3BOJIBHOTO YTJIa,
gucia. OCHOBHbIE
TPUTOHOMETPHYECKHE

Yemmuwiii onpoc
Camocmosmenvuas paboma
Ned

Ipaxmuueckoe 3ansmue
Ne§

Ilpakxmuueckoe 3ansimue

JIP 2,4,23,30
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TOKJIECTBA.
[IpakTuueckoe 3anarue
Neg
«Tpuronomerpudeckue
byHKIHHA
IIPOU3BOJIBHOIO YTJIa,
YHCIIa» .

Cunyc, KocuHyc,
TaHI'€HC CYyMMBI U
Pa3HOCTH JBYX YTJIOB.
[IpakTuueckoe 3anATne
Ne 9 «IIpeoOpa3zoBanue
TPUTOHOMETPUYECKHUX
BBIPKCHUIN».
DyHKIUYU, UX
CBOMCTBA.
Tpuronomerpuueckue
(byHKINHU, UX CBOICTBA
U TpaduKH.

No9

ITpeoOpa3oBanue

rpadukoB

TPUTOHOMETPUUYECKUX

GyHKIM.

Tema 4.9.06patHbIe Yemmuuwiii onpoc OK 01
TPUTOHOMETPUUYECKHUE Camocmosmenvras paboma | JIP 2,4,23,30
GyHKIMH. N4

Tema 4.10.-4.13. Yemmuwuii onpoc JIP 2,4,23,30

[IpakTrueckoe 3aHsTHE
Nel0 «I'papuxu
OCHOBHBIX
TPUTOHOMETPHUYECKUX
GyHKIUI.
Tpuronomerpuueckue
YpaBHEHUS U

Camocmosmenvhas paboma
Nod

IIpaxmuueckoe 3anamue
Nel0

IIpakmuueckoe 3anamue Ne
11
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HepaBeHCTBa. CUCTEMBI
TPUTOHOMETPUUYECKUX
YpaBHEHUH.
[IpakTuueckoe 3aHsiTUE
Ne 11
«Tpuronomerpuyeckue
YpaBHEHUS U
HEPaBEHCTBAY.
Pemrenue 3agau.
OcHOBBI
TPUTOHOMETPHH.

Pazpea 5.
KommuiekcHble yncia.

3avem c
OYEHKOU

JIP 2,4,23,30

Tema 5.1.- 5.3.
KommiekcHbie uucna.
[Ipumenenne
KOMILIEKCHBIX YHCEIL.
[IpakTrueckoe 3aHsaTHE

Ne 12 «KoMiiiekcHBIE
YHCIa.

Yemmuuwiii onpoc

Camocmosamenvras pa60ma

Nes
Ilpakmuueckoe 3anamue

MNel?2

JIP 2,4,23,30

Pasznen 6.
[TpousBogHas
¢byHKLMH, ee
MIPUMEHEHUE.

3auem ¢
OUEHKOU

JIP 2,4,23,30
OK 01

Tema 6.1.- 6.5.
[TonsTne
IIPOU3BOJHOM.
@opMyIibl 1 IpaBUIIa
Qg QepeHIIpOBaHUS.
[IponsBogHEIE CYMMBI,
pa3HOCTH,
MIPOU3BEACHNUS,
4acTHOTO.

Yemmuwiii onpoc

Camocmosmenvhas paboma

6
IIpakmuueckoe 3ansamue
MNel3

JIP 2,4,23,30
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[IpousBoaHbIe
TPUTOHOMETPUUYECKUX
hyHKIHA.
[IpakTuueckoe 3aHsiTUE
No 13 «IIpousBosHas
¢bynkuuny. [lonstre

HETMPEPHIBHOM

¢byukun. Meron

MHTEPBAJIOB.

Tema 6.6. Yemmuwiit onpoc JIP 2,4,23,30
I'eomerpuueckuii u Camocmosmenvras paboma | OK 01
(bu3nYecKHii CMBICIT No6

IIPOU3BOIHOM.

Tema 6.7.-6.13 Yemuwiii onpoc JIP 2,4,23,30

IIpakTuueckoe 3anaTue
Ne 14
«I'eomeTpuueckuil u
(bu3nyecKui CMbICT
IIPOU3BOIHOMN.
MOHOTOHHOCTB
¢ynkuuu. Toukn
JKCTpEMyMa.
Haubosnbiiee u
HauMEHbIIIee 3HAYCHUS
GbyHKIIH.
[IpakTrueckoe 3aHsTHE
Ne 15 «MccnenoBanue
(GYHKIUH C TOMOIIBIO
IIPOU3BOIHOMN.
Haxoxnenue
ONTUMAJILHOTO
pe3ynbTaTa C

Camocmosamenvras pa60ma
Ne6

HpakmuquKoe 3aHAamue
Neld

HpakmuquKoe 3aHAamue
Nelb

HpakmuquKoe 3aHAamue

MNel6
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IIOMOUIBIO
IIPOU3BOJHON B

IMPAKTUYCCKUX 3aaa4dax.

Pemenue 3agad.
[IpousBognas
¢bynkuuu, ee
MIpUMEHEHHE.
[IpakTuueckoe 3aHsiTUE
Ne 16 «IIpumenenue

MIPOU3BOAHOMN

GyHKITINY.

Paznen 7. Oxzamen JIP 2,4,23,30
MHoOrorpaHHuku u OK 02, OK 06

TeJa BpalleHMUs.

Tema 7.1.-7.5.
Bepmunsl, pedpa,
IPaH¥ MHOTOTPaHHUKA.
[Ipusma, ee
COCTaBJISAIONINE,
CEUCHMUE.
[IpakTHueckoe 3aHsiTHE
Nel7 «IIpuzmanr.
[Mapannenenunen, Kyo.
[Tupamupa, ee
COCTaBJISAIONINE,
CEUCHMUE.
[IpakTHueckoe 3aHsiTHE
Nel8 «ITupamugay.

Yemmuwiit onpoc
IIpaxmuueckoe 3anamue

Nel7

IIpaxmuueckoe 3anamue

MNel8

JIP 2,4,23,30

Tema 7.6. [Ipumepst
CUMMETpPUH B
npodeccun.

Yemmuwiit onpoc

JIP 2,4,23,30

Tema 7.7.-7.9.
[IpaBunbpHbIE

Yemmuwiii onpoc
Ipakxmuueckoe 3ansimue

JIP 2,4,23,30

23



MHOTOTPaHHHUKH, UX
CBONCTBA.
[IpakTuueckoe 3anaTue
Ne 19
«MHOTOTrpaHHUKNY.
[IpakTuueckoe 3aHsiTUE
No 20 «IIpaBusbHbIE

Nel9
IIpaxmuueckoe 3ansamue
Ne20

MHOTOTPaHHHUKNY.
Tema 7.10. Yemmuwiit onpoc JIP 2,4,23,30
Oo6o0muieHne n OK 06
CHUCTEeMAaTH3alUs

3HAHU.

Tema 7.11.-7.16. Yemmuwiit onpoc JIP 2,4,23,30
Hunwanp, ero IIpakmuueckoe 3anamue

COCTAaBJISIIOIIIHE. No21

CeueHrie IUITUHJIPA. IIpakmuueckoe 3anamue

[IpakTuueckoe 3ausarue | Ne22

No21 «IumuHIp». Ilpaxmuueckoe 3ansmue

Komnyc, ero No23

COCTaBJISIONIHE.

[IpakTudeckoe 3aHaTHe

Ne22 «Konycy. llap u

cdepa, uX ceyeHusl.

[IpakTrueckoe 3aHsTHE

Ne23 «Cdoepa, map».

Tema 7.17. Yemmuwuii onpoc JIP 2,4,23,30
[TonsiTre 06 0ObeMe OK 02

Tena.

Tema 7.18.-7.20. Yemmuwiit onpoc JIP 2,4,23,30

[IpakTudeckoe 3aHATHE
Ne24 «OOBEMEBI TEIY.
KombOunanmu
MHOTOTPAaHHUKOB ¥ TEJI

lIpaxmuueckoe 3anamue
Ne24
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BpanieHus. Pemenue
3azad.
MHoOrorpaHHuKy 1
TeJa BpaIleHMUS.

Pazpea 8.
IlepBooOpazHas
dbyHKIMH, e
IPUMEHEHHE.

Dxzamen

JIP 2,4,23,30

Tema 8.1.-8.9.
[TepBooOpaznas
GbyHKIIH.
[IpakTnueckoe 3aHsaTHE
Ne25
«IlepBooOpazHasi».
IInomanp
KPHUBOJIMHEHHON
Tpaneuuu.
Heonpenenennsiii
MHTETPaJIbI.
[IpakTrueckoe 3aHsTHE
Ne26
«HeonpeneneHHbIi
unTerpaim».Ilonstue 00
ONPEIETICHHOM
UHTETpaJie KaKk
IJI0IIA N
KPUBOJIMHENHON
Tpaneunuu.
[IpakTnueckoe 3anaTue
No27 «OnpeneneHHbIi
uHTerpam».Onpenenex
HBIW UHTETpaj B
*u3Hu. [IpakTueckoe
3aHsTHe Ne28

Yemmuwiit onpoc
Camocmosmenvhas paboma
Ne7

HpakmuquKoe 3anAamue
Ne25
HpakmuquKoe 3anAamue
Ne26
HpakmuquKoe 3anAamue
Ne27
HpakmuquKoe 3aHAamue

Ne28

JIP 2,4,23,30
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«HTerpan u ero
MIPUMEHEHUE.

Pa3zpgen 9.
CreneHu v KOpHHU.
CreneHHast QyHKIIHS.

Dxzamen

JIP 2,4,23,30

Tema 9.1.-9.7.
Crenennas GyHKINS,
€€ CBOMCTBA.
[IpeobpazoBanue
BBIPA)KEHUM C KOPHAMH
N-0i1 CTETEHHU.
[IpakTnueckoe 3aHsaTHE
No29 «Pagukamnsy.
CBoiicTBa CTEIEHU C
paloHaIbHBIM U
JIEUCTBUTEIbHBIM
MOKa3aTesIMHU.
Pemenue
HpPPALMOHATIbHBIX
YpPaBHEHUU U
HepaBeHCTB. CTeneHu
u kopHu. CreneHHas
GbyHKIHS.
[IpakTrueckoe 3aHsTHE
Ne30«Ctenenu u
KOPHU.

Yemmuwiii onpoc
Camocmosmenvuas paboma
Ne§

Ipaxmuueckoe 3ansimue
Ne29

Ipaxmuueckoe 3ansimue

Ne30

JIP 2,4,23,30

Pazpean 10.
Tloka3arenbHas

GyHKIHS.

Drzamen

JIP 2,4,23,30

Tema 10.1.-10.6.
IToxazarennHas
¢byHKIMS, ee CBOICTBA.
[IpakTudeckoe 3aHaTHe
Ne31 «Iloka3zaTennHast

Yemmuwiit onpoc
Camocmosmenvuas paboma
Ne9

IIpaxmuueckoe 3anamue
MNe31

JIP 2,4,23,30
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bynkums». Pemenue
MOKa3aTeIbHBIX
YpaBHEHUU U
HepaBeHCTB. Pemenue
3anad. [lokazarenbHas
byHKIHS.
[IpakTuueckoe 3anaTue
Ne32«ITokazaTenbHbIe
YpaBHEHUSY..
[IpakTnueckoe 3aHsaTHE
Ne33 «Iloka3zarenbHbie

IIpakmuueckoe 3anamue
Ne32
IIpakmuueckoe 3anamue
Ne33

HEPaBEHCTBAY.

Paznea 11. Oxzamen JIP 2,4,23,30
Jlorapudmer. OK 01
Jlorapudmuueckas

byHKIHS.

Tema 11.1.-11.9.
Jlorapudwm yuca.
CaoiicTBa orapr¢moB.
Omnepartust
JorapupMUpPOBaHUS.
[IpakTrueckoe 3aHsTHE
Ne34«Jlorapudms».
Jlorapudmmueckas
¢byHKLUS, ee CBOWCTBA.
[IpakTrueckoe 3aHsTHE
Ne35 «I'paduxu
JorapuPpMUUECKUX
bynkuunity. Pemenue
Jorapu(QpMUUECKUX
YpaBHEHUH U
HepaBeHCTB. CHUCTEMBI
JorapupMHUUECKUX
YPaBHEHUN.

Yemmuwiit onpoc
Camocmosmenvuasn paboma
Nel()

IIpaxmuueckoe 3anamue
No34

IIpakxmuueckoe 3anamue
Ne35

Ilpakxmuueckoe 3anamue
N3l

JIP 2,4,23,30
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[TpakTHyeckoe 3aHsATHE
Ne36

«Jlorapudmuueckue

YpaBHCHHUS.

[IpakTuueckoe 3anaTue

Ne37«Jlorapudmuyeck

Ve HEPABEHCTBAY.

Tema 11.10 Yemuwiii onpoc JIP 2,4,23,30
. Jlorapudmsr B Camocmosmenvras paboma | OK 01
IIPUPOJIE U TEXHUKE. Nel0)

Tema 11.11. Pentenue Yemmuwiit onpoc JIP 2,4,23,30
3anad. Jlorapugmel. Camocmosmenvhas paboma
Jlorapudmuueckas Nel(

byHKIHS.

Paznea 12. Oxzamen JIP 2,4,23,30
MHuoxecTBa. K 2.4
DJeMEeHTHI TEOPUH

rpados.

Tema 12.1.-12.3. Yemmuwiii onpoc JIP 2,4,23,30
MHoxecTBa. Camocmosmenvhas paboma

Oneparuu ¢ Nell

MHOKECTBaMHU. IIpaxmuueckoe 3anamue

[TpakTuyeckoe 3anstue | N33

Ne38 «MHoxecTBay.

I'padsl.

Tema 12.4. Yemmuwiut onpoc 1IK 2.4,
Pemienue 3agau. Camocmosmenvras paboma | JIP 2,4,23,30
MHuosxecTBa, rpappl 1 | Nel ]

WX IPUMEHEHHE.

Tema 12.5. Yemmuwiit onpoc JIP 2,4,23,30

[IpakTudeckoe 3aHATHE
Ne39 «I'padbr».

Camocmosamenvhas paboma
Nell
lIpaxmuueckoe 3anamue

MNe34
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Paznea 13. Dxzamen OKO01, OK03,0K05,
DJIeMEHTHI OKO07,IIK 2.4,
KOMOWHATOPUKH, V22,¥23
CTaTUCTUKU U TEOPUU JIP 2,4,23,30
BEPOSITHOCTEM.

Tema 13.1. Yemmuwiit onpoc OKO05,

OcCHOBHBIE TOHATHS Camocmosmenvras paboma | JIP 2,4,23,30

KOMOWHATOPHKHU. Nel2

Tema 13.2 Yemmuwiii onpoc 1IK 5.4,

[Ipaktrueckoe 3anstue | Camocmosmenvuas paboma | JIP 2,4,23,30

Ned(Q «IlepecranoBku, | Nol2

pa3MenieHus, IIpaxmuueckoe 3anamue

COUYCTAHHSI. Ne35

Tema 13.3. CoOniTHE, Yemmuwiii onpoc OKO07,

BEPOATHOCTH cOObITUS. | Camocmosmenvrasn paboma | JIP 2,4,23,30

Cnoxenue u Nel2

YMHOXEHHE

BEPOSITHOCTEM.

Tema 13.4. Yemmuwuii onpoc OKO01,

BepositHOCTh B Camocmosmenvras paboma | JIP 2,4,23,30

npodeccCuoHaNBHBIX Nel?2

3a/1avax.

Tema 13.5.- 13.6. Yemmuwiii onpoc JIP 2,4,23,30

[TpakTuueckoe 3ansatue | Camocmosmenvhas paboma

Ne4l «Teopus Nel2

BEPOATHOCTEN». Ilpakxmuueckoe 3ansimue

JluckpetHas ciyyaitnas | Ne36

BEJIMYMHA, 3aKOH €¢

pacmpeseNeHusl.

Tema 13.7. Yemmuwiii onpoc JIP 2,4,23,30

29



3amaun Camocmosmenvhas paboma
MaTeMaTUYECKON Nel2

CTaTUCTUKH.

Tema 13.8. Yemuwiii onpoc OKO03
[Ipaktrueckoe 3anstue | Camocmosmenvuasn paboma | JIP 2,4,23,30
No42 Nel?2

«MatemaTnueckas IIpaxmuueckoe 3anamue

CTaTHCTUKAY. Ne37

Tema 13.9.-13.10. Yemuwou onpoc JIP 2,4,23,30
Pemenue 3anay. Camocmosmenvras paboma

DneMEeHThI Nel2

KOMOMHATOPHKH, IIpaxmuueckoe 3anamue

CTaTUCTHKH U Teopun | Ne38

BEPOATHOCTEH.

[IpakTrueckoe 3aHsaTHE

Ne43 «Kombunatopuka

U TEeOpUs

BEPOATHOCTEN .

Paznea 14. Ox3amen JIP 2,4,23,30
YpaBHeHus U

HEPaBEHCTBA.

Tema 14.1.-14.9. Yemmuwuii onpoc JIP 2,4,23,30
PaBHOCHIIBHOCTB Camocmosmenvhas paboma

YpaBHEHUH U Nels

HEPaBEHCTB. Ilpakmuueckoe 3anamue

I'paduueckuit meToq
pelieHusl ypaBHEHU,
HEPABEHCTB.
[IpakTHueckoe 3aHsATHE
Ned44«Pemienne
YPaBHEHUW».
[IpakTnueckoe 3anaTne
Ned45 «Pemenue

Nedd
IIpakmuueckoe 3ansamue
Ned5
IIpakmuueckoe 3ansamue
Nod6
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HEPABEHCTBY.
YpaBHeHus 1
HEpaBEeHCTBA C
MOJIYJIEM.
[IpakTuueckoe 3anaTue
Ne46 «IlapameTpsbi».
Cocragienue u
perieHue
npodeccrnoHalbHbBIX
3a/1a4 C TOMOIIIBIO
ypaBHeHu#. Pemienue
3a7a4. YpaBHEHUS U
HEPaBEHCTBA.
O6o06mIeHne
CHUCTEeMAaTH3alIUs
3HAHUM.
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3.2 Kogu¢ukaTop oueHOYHBbIX CPEACTB

(DyHKHHOHaHLHBIﬁ NMPU3HAK OLE€HOYHOI'O CpeacCTBa (TI/Il'l

Koxa onenounoro

KOHTPOJIbHOI'0 32/1aHNS) cpelacTBa
YcTHBIN onpoc YO
ITpakTrueckas pabora No n IIP Nen
TectupoBanue T
KonTpoapHas pabora No n KP Non
3amaHus A1 CaMOCTOSITENIbHOM paboThI
- pedepar;
- TOKJIaJT, CcP
- cOOOIIIEHHE;
- OCCE
PasHoypoBHeBBIE 3a1auM 1 3a7aHus (pacu€THbIE, rpaduvecKue) P33
PaGouas terpaan PT
IIpoexr 17
JlenoBas urpa pIs
Keiic-3amaua K3
3auér 3
JuddepennmpoBaHHbIii 3a4ET J[3
DK3aMeH C)
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4 3AJAHUA )11 OEHKH OCBOEHMUSA ITPEIMETA

4.1 Temnbl 3cce (pedpepaToB, 10KJIAI0B, COOOIEHNI)
HcTopuueckue CBECHUS O Pa3BUTHH aJIreOpBbI.

[MpuoskeHus POU3BOIHON K PEIICHUIO PU3MUYCCKUX 3371a4.
[MpuknanHoe 3HaUYeHUE MPOU3BOAHON U nuddepenimana.
[MapamienbHOCTh MPSIMBIX M TIOCKOCTEH.

B3anMHoe pacroioxeHne IpsMbIX M IIOCKOCTEH B MPOCTPAHCTBE.
[MeprieHAMKYIAPHOCTD MPSIMBIX M TUIOCKOCTEH.

Hcropus nosiBienus gorapudma.

NookrwnpE

4.1.2 lloaroTroBKa CIPAaBOYHOI0 MaTepHaJia
MHO0K€eCTBO JIEHCTBUTENIbHBIX YNCET.

Bunpl 1 criocoOb! pelnieHus: ypaBHEHUN U HEPABEHCTB.
IIponeHTHI.

DyHKIHUH.

Tpuronomerpuyeckue GyHKIIHH.

ITpeoOpa3oBaHrEe TPUTOHOMETPUUECKUX BBIPAKEHUM.
TpuronomeTpuyeckue ypaBHEHHUS.

[Tpou3BonHast GyHKIUH.

[TpunoskeHus akCUOM CTEPEOMETPUH U UX CIIEICTBU.
0. Kopau, cTenieHn u jgorapu@Mel.

11. Tloka3arenbHasi GyHKITHS.

12. Jlorapudmsr.

13. IlepBooOpa3Has u HHTETpa

14. BexTopsl B IPOCTPAHCTBE.

15. Merox KOOpAMHAT B IPOCTPAHCTBE.

16. ITnomaap MOBEPXHOCTH MHOTOTPAHHUKOB.

17. TInowmaapr MOBEPXHOCTEH TeN BpaICHHUS.

18. OOGBEMBI TeuI.

19. KomrmnekcHble yucia.

20. DeMeHThI MaTeMaTHYEeCKOW CTAaTHCTUKH, KOMOMHATOPHKYU M TEOPUU BEPOSTHOCTEH.
21. VYpaBHeHus u HepaBeHCTBA. CUCTEMBl ypaBHEHUHN 1 HEPABEHCTB.
22. MHOTOYICHBI.

ROo~NoGO~LNE

Kpurepun onenku:

«5» — OannoB BBICTABISIETCS O0YyYarOIIEMYCs, €CIM TeéMa packpbiTa BCECTOPOHHE; MaTepHal
1n0100paH aKTyaJIbHbIN, U3J10KEH JIOTUYHO U MOCIEI0BATEIbHO; MaTEpHUal JOCTATOYHO MIUIIOCTPUPOBAH
JOCTOBEPHBIMM TIPUMEpaMH; IPE3EHTALMs BBICTPOEHA B COOTBETCTBUM C TEKCTOM BBICTYIUIEHUS,
apryMeHTalus U CUCTeMa J0Ka3aTelIbCTB KOPPEKTHBI.

«4» — OanoB BBICTaBIsAETCS OOyYaroIEMyCs, €CIM TeMa pacKpbiTa BCECTOPOHHE; HMMEIOTCS
HETOYHOCTH B TEPMHUHOJIOTUU U U3JIOKEHUU, HE MCKAXKAIOIIME COJIEp KaHNWEe TEMBbl, MaTepuall moJo0paH
aKTyaJIbHBIN, HO U3JI0’KEH C HAPYILIEHUEM T0CIIEI0BAaTENBHOCTH; HEAOCTATOYHO JOCTOBEPHBIX IPUMEPOB.

«3» — 0amioB BBICTABISIETCSI OOY4YaIOIIEMYCsl, €CIM TeMa COOOIEHUSI COOTBETCTBYET
COJIEP’)KaHUIO, HO pACKphITa HE TOJHOCTBIO; HMEIOTCS CEpPhE3HBIE OIMMOKM B TEPMHUHOJOTHH U
M3JI0KEHUH, YaCTHYHO HCKaXKAIOIIHe CMBICIT COZICPKAHHS y4eOHOTO Marepuana,
MaTepuad  M3J0XKEH  HEMOCIeIOBaTelbHO W HEJIOTHYHO;  HEJAOCTAaTOYHO  JOCTOBEPHBIX
MIPUMEPOB.

«2» — 6aJIOB BBICTABIIAETCS O0YUAIOLIEMYCS, €CITM TEMa HE COOTBETCTBYET COJIEPKAHHIO, HE
packpbITa; ToJo0paH HEJOCTOBEPHBII MaTepHrall; rpyOble OIIMOKH B TEPMUHOJIOTUH U U3JI0KEHUH,
MOJTHOCTBIO MCKAXKAIOIINE CMBICIT CO/IEpP)KaHUsl yueOHOTro MaTepuaia; MHGopMaIus n3oxKeHa
HEJIOTMYHO; BBIBOJIbl HEBEPHBIE UJIU OTCYTCTBYIOT
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RROONOOR~WNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.

4.2 Bonpochl 1715l YCTHOTO OIPoOca

UYro Takoe mpocToe uncio?

Kakoe 4ncrno Ha3bIBaeTCst COCTaBHBIM?

Paznoxwre Ha ipocThie MHOKHTEH urciio 720.

Cdopmynupyiite Teopemy O JIETICHHU C OCTATKOM.

UYro Takoe B3aMMHO IIPOCTbIE ynciia?

Kakue 3HaeTe cBOICTBa OTHOLIEHHS JETMMOCTY Ha MHOYKECTBE HAaTYpaIbHbIX YHCEN?
JlaiiTe onpeneneHue YucioBOM OKPYKHOCTH.

Yro takoe Sin t, cos t, tg t, ctg t?

[lepeuncnure ocHOBHbIE CBOMCTBA QYHKIIUU Y=COSX.
[Tepeuncnute OCHOBHBIC CBOMCTBA (DYHKIIUU y=SINX.

UT0 Takoe ropu30HTAIIBHBIE U BEPTUKAIbHbBIE ACUMITOTHI?

B uem cocTout reomeTpuueCcKuil CMbICT IPOU3BOAHON?

UTo Ha3bIBAOT PEAEIOM YHCIOBOM MOCIEA0BATEIBHOCTH?

B 4yem cocTouT pU3NUECKUii CMBICT POU3BOJHOM?
ChopmynupyiiTe onpenaencHue Iporu3BOTHOM.

[lepeuncanre ocHOBHBIE MpaBwia T HepeHIUPOBAHNUS.
[lepeunciure OCHOBHBIE AKCUOMBI CTEPEOMETPHUH U UX CIEACTBUSI.
Kakue npsiMple B IpOoCTpaHCTBE HA3bIBAIOTCS MapalIeIbHBIMU?
JlaiiTe onpenenenue napamuieibHOCTU MPSAMOM U INIOCKOCTU B MPOCTPAHCTBE.
Kakue npsiMble B IpoCTpaHCTBE HAa3bIBAIOTCS CKPEIIMBAIOIIMMHUCS?
UTo Takoe yroa MexJ1y CKpeUIMBaOIIUMHUCS IPSIMbIMU?

JlaiiTe onpenenenye NepreHIuKyIIpHOCTH NPSMOM U INIOCKOCTH B IIPOCTPAHCTBE.

Yro Takoe nepneHauKysp?

Uro Takoe MpoeKIus NpsIMOi Ha MIIOCKOCTh?

Kaxue miockocTy B IpOCTPaHCTBE HA3bIBAIOTCS MEPIEHINKYIIIPHBIMU ?
Yro Takoe ByrpaHHbIN yroi?

Yro Takoe paxukan’?

[Iepeuncinre cBoKCcTBa KOPHS N-OM CTEIICHHU.

Kak BbIUMCIINTE 3HAUEHHE CTETIEHU C JIFOOBIM LIEJIOUNCIIEHHBIM TIOKa3aTeneM?
Kak npeoOpa3oBbIBaTh BbIpAKEHUS, COAEpKAIINE PaIUKAIIbI?
[TpuBenuTe mpUMepbl CTENEHHBIX (GYHKINHA.

Jaiite onpesenenne noka3aTelIbHON (QYHKIIUH.

[lepeuncnure cBoiicTBa MOKa3aTENbHON PYHKIIHH.

[IpuBeauTe mpuMepsl MOKa3aTEAbHBIX PYHKIIMH

Kaxue ypaBHeHMsI Ha3bIBAIOTCA TOKA3aTEIbHBIMU?

Kaxue HepaBeHCTBa Ha3bIBaOTCS MOKA3aTENbHBIMU?

JlaiiTe onpezaeneHue jgorapudma.

[lepeuncnure cBoiicTBa morapupmMuueckoi GyHKIUH.

[lepeuncaure cBoiicTBa Jorapugma.

Kakue cymecTByloT METO/IbI peleHus JIOrapupMUIeCKUX ypaBHEHUN?
Kak nepeliTu kK HOBOMY OCHOBaHHIO Jiorapugma?

Yro o3nauaeT nocrosiHHasg C B ONPEIEIIEHUH HEONIPEAEIEHHOTO NHTErpana’?
[Touemy uHTErpan Ha3bIBAECTCS HEONpPEAECIEHHBIM?

Kakas ¢pyHkuus Ha3piBaeTcs epBooOpa3HOM A 3ajaHHON (QYHKIUU?
UYTto Ha3bIBaeTCS HEONIPEAEIECHHBIM HHTETPAIOM?

B uem cocTouT reoMeTpuUYECKnii CMBICT HEONIPEIEIEHHOIO HHTETpasia’?
Kaxkwne Buzbl 1BMKEHUI B IPOCTPAHCTBE BHI 3HaeTe?

Kakue 1Ba BEKTOpa B IPOCTPAHCTBE HA3bIBAIOTCS KOJUIMHEAPHBIMU?
Jaiite onpeneneHne BEKTOpa B MPOCTPAHCTRBE.

YeMy paBHO CKaJISIPHOE POU3BEIECHUE BEKTOPOB?

Kakne nBa BekTOpa B MPOCTPAHCTBE HA3BIBAKOTCA KOMIUIAHAPHBIMU?
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52.
53.
54,
55.
56.

57,
58.
59.

60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74,

75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.

[Tpusma umeet N rpaneil. Kakoit MHOrOyroJIbHUK JIEKUT B €€ OCHOBAHUM?

Kak n3menutcst 00beM chepsl, eciiu ee paanyc yBeIuuuTh B 5 paz?

MoryT 11 Bce rpaHu TPEYTroJIbHONW MUPAMHUJIBI OBITH MIPSIMOYTOJIBHBIMH TPEYTOJbHUKAMU?

UTo npeacTaBisIOT cOO0M CeUeHUs IUITHHIPA MIIOCKOCTAMU?

Moryt 51 aBe cepbl ¢ OOIKUM LHEHTPOM U C HEPABHBIMH PaJAHyCaMU UMETh OOIIYI0 KacaTelbHYIO
IJIOCKOCTh?

Touku A u B npunaanexart mapy. [IpunannexuT i mapy iarobas Touka orpeska AB?

PaBHbI 511 ApyT ApYyTry YIUIbl MEXKAY 00pa3yrolMMH KOHYCAa U INIOCKOCTbEO OCHOBaHUS?

W3menurca nu o6beM LWIMHIApA, €CIU JUAMETP €ro OCHOBAHMS YBEIUYHUTbh B 2 pas3a, a BBICOTY
YMEHBIIUTSH B 4 pa3za?

byger num mnupammna npaBWIIbHOHM, eciliu ee OOKOBBIMH TpaHSIMHU SBISIIOTCA IPaBUJIbHBIE
TPEYrOJIbHUKU?

OTtHomeHre 00BEMOB JIBYX IIApOB paBHO 8. Kak 0THOCATCS mutomaan ux MOBEPXHOCTEN?

Yro mpenacTaBiseT co0oit gucio i?

Kaxkoe uncno Ha3pIBatOT KOMILUIEKCHBIM?

Kak HaiiTy MOyJIb KOMIUIEKCHOTO yKciia?

Kakune koMILIeKCHBIE YMCIIa Ha3bIBAIOTCS CONMPSIKEHHBIMU?

Kakue cymecTByoT (OpMbI KOMIJICKCHBIX YHCEN?

[lepeuncnure OCHOBHBIE 3a/1a4l KOMOWHATOPUKHU.

Urto Ha3bIiBaeTcs n- (hakTOopragom?

UTto Ha3bIBaeTCs NEpPECTaHOBKAMU?

Uro Ha3bIBaeTcs NepeMereHusIMu?

UTto Ha3bIBaeTCs COUYECTAHUAMMU?

Kak ¢popmynupyercs Teopema ciaoKeHusi BEpOSATHOCTEN?

Uemy paBHA cymMMa BEpOSITHOCTEH MPOTHBOIIOIOKHBIX COOBITHII?

B xop3une 5 Genbix, 3 4epHBIX U 7 mosiocaThiX IapoB. Uemy paBHaA BEPOSTHOCTh JOCTaTh Hayraj
OJIHOLBETHBIN map?

Uro Ha3bIBaeTCs yCIOBHOW BEPOSITHOCTHIO?

Kak ¢popmynupyetcs Teopema yMHOKEHUS BEPOSTHOCTEN?

[lepeuncnure oOLIME METOABI PELICHUS YPABHEHUIA.

[lepeuncnure oOuIMIEe METOABI PELICHHS] HEPABEHCTB.

B yem cocTout cyTh MeTO/1a 3aMEHBI IEPEMEHHOM MPHU PELIEHUN YpaBHEHUN?

Ilepeuncnure METOBI PEIIEHUS CUCTEMBI YPAaBHEHUH.

CocTaBbTe aNrOpUTM pEILIeHUs 3a]a4 ¢ IapaMeTpamH.

Cdhopmynupyiite anropuT™ AejaeHNUs MHOTOWIEHOB €3 OCTaTKa.

ChopmynupyiiTe aIrOPUTM JIEJICHUS MHOTOYWICHOB C OCTAaTKOM.

Kak 3Byunt Teopema bezy?

Kak BeIrsiiut ¢popMyiia COKpaieHHOr0 YMHOXKEHHUS 1711 BBICHINX CTENeHen?

Kakue cymecTByroT METObI PEILIEHUS] YPABHEHUH BBICILIUX CTENEHEN?

4.3 Tembl IPOEKTOB

I'pynnosbie TBOpYecKHe 3aaHus (IPOEKTHI):
1. 3onotoe ceuenue.

2. Jluct Mébuyca.

3. Bbyreutka Kieiina.

4. 3araaku [{UKIOHIBI.

NuauBuayaabHble TBOPYECKHE 321aHUSA (IIPOEKTHI):

1. ®pakraisl.
2. IlTaxmarHast gocka.
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3. Yucno «IIuy.
4. Maruueckue KBaJaparhl.

Kountpoanpyemsie komnerenunu: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Kpurepun omenku:

AKTYaTbHOCTh IOCTABICHHOH MPOOJIEMBI (ap2yMEeHMUPOSAHHOCIb AKMYALIbHOCU, ONnpedeieHue
yenetl, onpeoeneHue U peueHue NOCMAasieHHbIX 3a0ay, HOBU3HA pabomvl) 10 4 OAIIOB.

Teoperudeckass /WM TMPAKTHUECKAsT [EHHOCTh (803MOJCHOCMb NPUMEHEHUS HA NpaKmuke
pe3yIbmamos NpPoeKmHOU  0esimelbHOCMU; COOMBEEMCcmeue 3dsa8IeHHON meme, yeiam U 3a0avam
npoekma,  npooeranHas paboma pewiaem npoOIeMHbIE MEOPEeMmUUecKue B0NpoCbl 8 ONpPedeneHHOl
HayyHou obracmu; aemop 8 pabome YKA3al mMeopemuyeckyio u/uny npaKmuieckyo 3Hauumocms) 1o 7
6aoB.

KadecTBO conepaHuss MPOEKTHOH pabOTBI (CmpyKmypupo8aHHOCMb U JIO2UYHOCHb, KOMOPAsL
obecneuyugaem noOHUMAHUEe U OOCMYNHOCMb COOEPHCAHUS,  Bbl8OObL pAbOmMbl COOMBEMCMEYIOM
NOCMABIIEHHbIM YeNAM, HAIuyue UCCied08amenbCKo2o acnekma 6 pabome) 10 6 6amios.

OdopmieHue paboOTBl (MumynvbHulll AUCH, OQOopMIeHUe 021a6]IeHUS, 3d20l08K08 pPA30ei08,
noopazoenos; ogopmieHue PUCYHKO8, 2paghuKos, cxem, mMabauy, NPUIONCeHUll,  UHGOPpMAaAYUOHHbIe
UCMOYHUKU, hopMamuposanue mekcma, Hymepayus u napamempuvl cmparuy) 10 9 06aios.

[Ipesentanusi mpoekTa (cmpykmypa npezeHmayuu, ogopmieHue ciamudos;, npedcmasieHue
unghopmayuu) no 7 6aI0B.

['paMOTHOCTH pedd, BIAJCHUE CHCIHAIBLHON TEPMHHOJIOTHEH MO TeMe paboThl B BHICTYIUICHUU
(epamomuocmo peuu, 61a0eHUe CReYUaIbHOU MEePMUHONI02UEN, OMEembl Ha 8ONPOChl) 10 3 0AJIIOB.

«5» — ot 36 10 42 0GaJuIoOB.
«4» — ot 31 1o 35 Gamnos.
«3» — ot 26 1o 30 OaJuIoB.
«2» — MeHee 26 0alIoB.

4.4 TecToBEIE 3aJaHUA

Pa3nea 1. IloBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI.

1. Packpoiite GpopMyiy COKpPaIIEHHOTO YMHOKEHHSI a’-b?%:

a) a>-2ab+b?

6) (a-b)(a+h)

B) a’+2ab-b’

r) (a-b)(a-b)

2. Packpoiite GopMyITy COKPALIEHHOTO YMHOXKeHHs (a-b)%:

a) a*+2ab-b?

6) a’-2ab+h?

B) a’+2ab+b?

r) a%-2ab-b?

3. Kakoe U3 ClIeayromux ucell 3aKoueHo Mexay unciaamu  10/17 u 5/8 ?

a)0,4

0) 0,5

B) 0,6

r)0

4. Beraucnute: 1/2 +11/5

Otsert:

5. Pemnre ypaBHeHHE x2-7x+10=0. Ecin ypaBHEHHE UMeeT 0oJiee 0OHOTO
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KOpHs1, B OTBET 3alIUIINTE MEHBIIUN U3 KOPHEH.

6. [l pemonTa Tpedyetcs 57 pysoHoB 00oeB. Kakoe HanMeHbITIee

KOJIMYECTBO MayeK 000IHOro Kiies Hy»KHO JUIsl TAKOTO PEMOHTa, eciu 1 mauka kies
paccunTaHa Ha 5 pynoHoB? BeiOepuTte BepHBIi OTBET.

a)0,4

0)0

B)1l

r) 12

7. Pp100J10B IPOILIBLT HA JIOAKE OT IPUCTaHU HEKOTOPOE PACCTOSIHUE BBEPX

0 TEYCHUIO PEKH, 3aTeM OPOCHII IKOPb, 2 Yaca JIOBHJI PhIOY U BEPHYJICS 00paTHO uepes 5
9 yacoB oT Hauazna nyreumecTsus. Ha kakoe pacCTosiHME OT IPUCTaHU OH OTIUIBLI, €CIIU
CKOPOCTb TEUEHHS PEKH paBHA 2 KM/4, a COOCTBEHHAsi CKOPOCTh JIOJKU 6 KM/4? BpiOepuTe BEepHBIA OTBET.
a)0,2

6) 40

B) 8

r)l

8. PackpoiiTe (hopMyIly COKPAIEHHOTO YMHOKEHHS (a+h)?:

a) a’+2ab+h?

6) a’-2ab+b?

B) a’+2ab-b’

r) a>-2ab-b?

9. JIuneliHoe ypaBHEHUE UMEET BUJI!

a) y= kx+b

0) y=-kx+b

B) y=2kx+b

r) y=-3kx+b

10. Pemure nunelinoe ypaBHenue y=5x-10

Otser:

Kiarou k TecTy

Ne Bommpoca 1 2 3 4 5 6 7 8 9 10
IpaBuabHBIH 0 0 B 2,7 2 r B a a 2
OTBET

Pa3nes 2. IIpsiMblie U IIOCKOCTH B IPOCTPAHCTBeE.

1. Pacumdpyiite KpaTKyo 3anuch: a € .
a) TOYKa a MPUHAIIIEKUT TUIOCKOCTH [
0) TOUKa a IPUHAAJTICKUT MPSAMOH [
B) MpsiMast a IPUHAAJIIEKUT IIIOCKOCTH f3
T') IpsiMast a epeceKaeT MI0CKOCTh B
2. Ilpsmeie AB u C]] ckpemmBatotcs. Kakoe pacrnonoxxenne numeroT npsimbie AC
u BJ1?
a) mapajJiesibHbIe
0) mepneH UKy pHbIe
B) CKpEIIMBAIOTCS
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I') IEPECEKAIOTCSL.
3. Uepes koH1bl oTpe3ka AB u ero cepenrny M npoBeeHbl mapaiieabHble
MpsMBbIE, MEPECEKAIOIINE HEKOTOPYIO MIIOCKOCTh B Toukax Al, Bl u M1. Haiigure nimuny

otpe3ka MM, eciu otpe3ok AB He nepecekaet miockocTs 1 eciu AA1=6,8cm, BB1=7,4cwm.

a)7,1

0) 20

B) 10

r) 150

4. I[InocKkoCTh, IPUTOM TOJIBKO OJIHA, IPOXOJUT YEPES ...

a) MPSMYIO

0) TPSAMYIO U HE JISKAIIYI0 Ha HeH TOYKY

B) MPSMYIO M JISKAL[yI0 Ha HEH TOUKY

T') IBE MPSMBIX

5. Eciin aBe TOUKM npsAMOI puHaAiexar MI0CKOCTH, TO MpsMas
a) JIGKUT B TUIOCKOCTH

0) mepecekaeT IIOCKOCTh

B) IapajuieibHa IJIOCKOCTU

I') HE JIEXUT B IJIOCKOCTU

6. [Ipsmbie AC, AB u A/l nonapuo nepnennukyisipusl. Haiinure otpesok C/,
eciu AB=5 cm, BC=13 cm, AII=9 cm.

a)0,7

0) 4

B) 1

r) 15

7. Pactindpyiite kpaTkyto 3anuch: B € S.

a) Touka B mpuHaiexuT miockocty

0) Touka B npunamiexur npsimoit B

B) MpsiMasi B TPUHAJICKUT TUIOCKOCTH B

T) IpsiMasi B IepeceKaeT MIOCKOCTh B

8. OcHOBHBIMHU (PUTYpaMU B CTEPEOMETPHH SBIISIOTCS:

a) Ky0

0) Touka

B) IIy4

I') TPEYroJbHUK

1) TmpsiMast

€) IJIOCKOCTh

9. I1110CKOCTh, TPUTOM TOJIBKO OJIHA, TPOXOIMT YEpe3 ...

a) JIBE MepeceKaronuecs mpsmMbie

0) ABE CKpELIMBAIOLINECS MPSMBbIE

B) OJIHY MIPSAMYIO.

10. BeiOepute BepHOE yTBEPKICHHUE:

a) JIBe MpsIMbIE HAa3bIBAIOTCS MapajuIeIbHBIMU, €CIIH OHU HE UMEIOT OOIIMX TOYeK
0) 1Be mpsAMbIe, MapajlieNbHbIe TPEThel NPAMOi, TapayieabHbl
B) JIBE TIPSIMBIC, TIEPIICHIUKYIISIPHBIE TPEThEH MPSIMOH, IMapauieTbHbI
T') €CITU YTIIBI PaBHBI, TO UX CTOPOHBI COOTBETCTBEHHO COHAIPABIICHBI.
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Kirou k Tecty

Ne pompoca 1 2 3 4 5 6 7 8 9 10
IpaBuIbHBIIH B B a 0 a r a 0.1, a o
OTBET

Paznen 3. KoopanHaTbl U BEKTOPbI.

1. YeM oTimyaeTcs BEKTOPHAS BEJIMYMHA OT CKaJISIPHOM?

a) BEKTOpHasl BEJINYMHA MOKET OBITh BbIpa)KeHa IPOOHBIM YHCIIOM, a CKaJsipHas — HET
0) MOMHMO YHCIIOBOT'O 3HAYEHUSI, BEKTOPHAS BEJIMYMHA XapaKTEPU3YyeTCs U HallpaBJICHUEM
B) BEKTOpHAas BeJInunHa 0003HavaeTcs 1ByMs OyKBaMH, a CKaJispHas — OJTHOU

I') HUYEM HE OTJIMYaeTCs

2. JlaiiTe onpeniesieHUE BEKTOPY:

a) OTPE30K, I KOTOPOTO U3BECTHO, KaKasi U3 €ro FPAHUYHBIX TOYEK SBJISETCS HaYaJIbHOM, a KaKas
KOHEYHOI

0) HaIpaBIICHHBIM OTPE30K C 00SA3aTETHLHON HEHYNEBOM IITMHON

B) J1I000#1 OTPe30K, U300paKEHHBIA HA KOOPAMHATHOM MJIOCKOCTH

T) IpsiMasi, COBMAAA0IIAas C OJHOM U KOOPJIUHATHBIX OCEi

3. Kak npaBuiabHO 0003Ha4aeTcss BEKTOp?

a) AByMs O0JIbIIMMH OYKBaMH, 0003HAYAIONIMMH HAaYaJIo0 M KOHEIl OTPE3Ka, CO CTPEIIKOM HaJ HUMHU
0) oHOM MaNleHbKOW OYKBOM CO CTPEIKOW Ha/I HEH

B) 00a BapuaHTa JOMYCTUMBI

r) 00a BapraHTa HEBEPHBI

4. Ecnu HavyanbHas U KOHEUHasi TOYKa BEKTOPa COBMAAAIOT, TOTA!

a) 9TO HE BEKTOP, a TOYKA Ha IIIOCKOCTH

0) 9TO HYJIEBOI1 BEKTOP

B) 3TO TOYKa Hayaja KOOpJIUHAT

T') 9TO SAMHUYHBIA BEKTOP

5. YUto Takoe MOaysIb BeKTOpa?

a) BEJIMYMHA, ONIpEEISAIONIas HalpaBIeHNEe BEKTOpa

0) JJIMHA BEKTOPA, BIpAaKEHHAsI YUCIOBBIM 3HAUEHUEM

B) YETBEPTh KOOPJAUHATHON IIOCKOCTH, B KOTOPOI pacroyiokeH BEKTOP

T') KBaJIpaTHBI KOPEHb U3 JUIUHBI BEKTOpa

6. JlaiiTe onpeneneHne KoJUIMHEapHbIM BEKTOpaM:

a) BEKTOPBI, OTJIMYHbIE OT HYJSI U HAXOJSAIIMECS Ha OJHOM MO0 mapaieTbHBIX MPSMBIX
0) BEKTOPBI, paCHOJIOKEHHBIE EPIEHIUKYISIPHO IPYT IPYry

B) BEKTOPbI, PACIOJI0KEHHBIE B OTHON Y€TBEPTH KOOPAUHATHON INIOCKOCTH

T') BEKTOPBI, MOJTYJIH KOTOPBIX PaBHBI

7. Boibepute QUrypsbl, COCTOSAIINE U3 ABYX Map KOJUITMHEAPHBIX BEKTOPOB:

3 / \ K\—‘\

\

a) Bce n300pakeHHbIe QUTYPBI
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0) pomO, KBajipat, mapaiesorpaMm

B) Tpamenus, KBajapar, poMo

I') KBaJIpaT, napajuiesiorpamMmm, Tparnemnus

8. [IBa KoyIIMHEapHBIX BEKTOpPA UMEIOT pa3Hoe HampaBieHue. Kak oHu Ha3bIBatOTCS?
a) COHanpaBJICHHbIC

0) pa3HOHaIpaBJICHHbIE

B) MPOTUBOIIOJIOKHO HANIPABJICHHBIC

I') HEHAIpaBJIEHHbIE

9. CBOICTBO paBHBIX BEKTOPOB 3aKJIFOYAETCS B TOM, UTO:

a) OHU KOJUTMHEAPHBI

0) OHU COHANPABJICHBI

B) UX JUIMHBI PaBHBI

') OHM 00JIaJJal0T BCEMH NEPEUNCICHHBIMU CBOMCTBAMU

10. [Ipr yMHO>KEHUH BEKTOPA Ha YUCIIO MOTYYaeTcs. .. 3aKOHUUTE YTBEPIKICHHE:
a) BEKTOp, KOJUIMHEAPHBIA HCXOTHOMY

0) BEKTOp, PaBHBII HCXOAHOMY

B) BEKTOP, IPOTHBOIOJIOKHBII UCXOTHOMY

I') IOJIOXKUTETIBHOE YU CIIO

Kiro4 k Tecty

Ne Bommpoca 1 2 3 4 5 6 7 8 9 10
IpaBuabHblii | 0 a B 0 0 a 0 B r a
OTBeT

Pa3znen 4. OcHoBbl TpUrOHOMeTpHHU. TpUroHoMeTpuyeckne (PyHKIUH.

1. Yriom kakoii yerBeptu siBasieTcst yroa o=410°?
a)l

0) 11

B) 11

r) IV

2. Kakas u3 ¢pyHKUMi sBisercst 4€THOM?
a) y=sin x

0) y=cos x

3. Ilepnon GpyHkIuM y=sinx?

a) /2

0) 2n

B) 4n

r)T

4. Boraucire: sin’f] + cos* /1

a) 7

0) 2

B) 4n

r)l

5. [lepuona pynkmum y=tgx?

a) /2
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0) 2n

B) 41
)T
6. YoM kakoi 4eTBepTH SBISIETCS yroi 0=-40°?
a) IV
0) I
B) III
r)l
7. Uemy paBHO 3HaYE€HUE BhIpaKEHHs 7tgX*CtgX?
a)7
0) -9
B) 37
r)2
8. YcTaHOBUTE COOTBETCTBHE:
1.y=cosx a) rpaduk pyHKIHH
CUMMETPUYCH
OTHOCHTEJIbHO Havaja
KOOpJIMHAT
2. y=tgx 0) rpaduk QyHKIMH
CUMMETPUYCH
oTHOcUTensHO ocu Oy
3. y=sinx B) rpaduk pyHKIIH
CUMMETPUYCH
OTHOCHUTENBHO ocu Ox

9. + - - + 3HAKM KaKOH TPUTOHOMETPHUUECKON (PYHKIHH?

a) CUHYC

0) KocuHyC

B) TAaHT€HC

') KOTAaHT€HC

10. Onpenenure 3HaK: KOTaHT'€HC 75 TpaaycoB
a)+

0) -

Kiarou k Tecty

Ne Bommpoca 1 2 3 4 5 8 10
MpaBuiabHelid | a 0 0 r r 1-6 a
oTBeT 2-B

3-a

Paznen 5. KommiekcHbie yuca.

1. Uemy paBeH KBagpaT MHUMOW €IMHULIBI?
a) -1

6)0

B) 1

r)4
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2. Kak Ha3pIBaloTCS yncia Buaa X + yi?

a) IeJIbIMU

0) conpsHKCHHBIMH

B) HEUTpAIbHBIMU

') KOMIUIEKCHBIMHU

3. Kaxkoii 6ykBoii 00bIYHO 0003HAYAETCSI KOMIUIEKCHOE YHCI0?
a) z

0)d

B) k

ru

4. Kako# 3HaK HY»KHO ITOCTaBUTh M€Ky MHUMOW €IMHULIEH U ICHUCTBUTEIIBHON OTPULIATEIILHOMN
equHULICH?

a) >

0)=

B) <

)~

5. Kakoe 4ncio He IBIIeTCS MHUMOMN ¢IMHULICH?

a) 4

0) 21

B) 71

)i

6. Kak HaspIBarorcs yucna a + biu a - bi?

a) B3aUMHO CONPSDKCHHBIMU KOMIUIEKCHBIMU YHCIIAMU

0) B3aMMHO 3apsHKCHHBIMU KOMIUICKCHBIMH YUCIIAMU

B) B3aWMHO HANPSHKCHHBIMU KOMIUICKCHBIMU YHCIIAMH

T') B3aMMHO MTOPaKEHHBIMU KOMITJIEKCHBIMU YUCIIAMH

7. Kakoii natunckoi OykBoi 0003HaYaeTcs MHUMAs eIMHULA?
a) |

0)a

B) 1

r)e

8. Yemy pasen i*?

a)0

0) 1

B) 16

r)-1

9. 13 Kkakux 4acTeil COCTOMT JIF000E KOMILIEKCHOE YHCII0?
a) IeWCTBUTEIIBHOW 1 MHUMOM

0) HacTosIIeH 1 0OMaHYNBON

B) peajbHOU U JIOKHON

r) (hakTHUECKOH U YCIIOBHOI

10. Yo siBNsieTCS BEIMIECTBEHHOM YaCThIO B BRIPAKEHUH M + Nni?
a) +

0) 1

B) m

r)n
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Kirou k Tecty

Ne ponmpoca 1 2 3 4 5 6 7 8 9 10
IpaBUIbHBIIH a r a 0 a a B 0 a B
OTBeT

Paznen 6. IlpousBoaHasi QyHKIUM, ee IPUMEHEHUE.

1. Uemy paBHa npou3BoHasT YHKIIMH F2x3?

a) y'=5x
0) y'=9x
B)y=06

r) y'=6x2

2. Mo kakoit u3 GopMyJ BEIYUCISETCS TPOU3BOIHAS YACTHOTO?
a) (utv)=u'+v’

0) (uv)'=u’v+uv’

B) (uv) =u'v-uv'v2

D(fe()) =F (g(x))*g (x)

3. Pemmure ypaBuenue f'(x)=0, ecu f(x)=3x2 — 6x +4. Beibepute OTBET.
a)l

0) -1

B) 4

r) -4

4. MatepuasbHasi TOUKa JABHKETCS MPIMOJIMHEHHO 110 3aKoHy X (t)= Y4 t?+t-10
(rme x — paccTosiHuE OT TOYKU OTCUYETa B METpax, t — Bpems B
CeKyHJIaX, U3MEPEHHOE C Havaja JIBIKeHus1). B kakoit MOMEHT BpeMeHH (B CEKyHJIaX) ee
CKOpOCTh Obli1a paBHa 5 m/c?

a) 1,2

0) -1

B) 8

r) 40

5. Uemy paBHa npousBoaHas ¢pyHkuuu y=C?

a)0

0) -1

B) 4x

r) 5x

6. [To kakoit U3 GopMyJ BEIYUCIISICTCS TPOU3BOTHAS CYMMBI?
a) (utv)'=u'+v’

0) (uv)'=u'v+uv’

B) (uv) =u'v-uv'v2

D)(f(e(x) = (g(x))*g (x)

7. Uemy paBHa npou3BoJHas QYHKIMU y=5X?

a) 6C

0) 5

B) 4

r) 3x




8. CooTHecuTe npaBuia BHIYUCIECHUS IPOU3BOAHBIX

1. mpou3BoOIHASI CYMMBI a)(uv) =u'v+uv’
2. MpOU3BOIHAS POU3BEICHUS 0)(utv)'=u'+v’
3. IpOM3BOIHAS YACTHOTO B)(U/V)'=(u'v-uv’)/V°

 ayd 3
9. Onpenenute TOUYKY MUHUMYMa G YHKIIHH f (X) =3X" —4X" +2.

a)l

0) 58

B) -4

r) 3x

10. HaiiguTe 3HaueHUE IPOU3BOAHON (DYHKIIMH y:5X2 B Touke X, =0.
a) 6x

0) 60

B) -10

r)0

Kirou k Tecty

Ne Bommpoca 1 2 3 4 5 6 7 8 10
IIpaBUIbHBIH r B a B a a 0 1-6 r
OTBeT 2-a

3-B

Paznen 1. Mﬂororpa}mmm H TE€Ja BpallCcHUus.

1. B kakux equHuUIaX u3MepsieTcsi 00beM MHOTOrpaHHUKa?
a) B METpax

0) B KyOMUeCKuX MeTpax

B) B KBa/IpaTHBIX MeTpax

I') B IBYT'PaHHBIX Tpajycax

2. [1nomaap MoJHONW NOBEPXHOCTHU NMPU3MBbI BBIYUCIAETCS IO hopMmyIie:
a) S = Sook +2 SOCH.

6) S6ok =Pocu*H

B) S = book + S SOCH

r) S6ok =2Pocu*H

3. Yto sBiIsSIETCS OCEBBIM CEUEHHEM KOHYyca?

a) paBHOOEIPEHHBIN TPEYTOJIbHUK

0) paBHOOEIpEHHAS TpaNeIHs

B) NMPSIMOYTOJIbHUK

T') IPSIMOYTOJIbHAS TPATICIIHS

4. Kakas ¢urypa nosiydgaercs Ipy BpalleHUH MPSMOYTOJIBHOTO TPEYTOJIbHUKA

BOKPYT OJTHOTO U3 CBOUX KaTETOB?
a) KOHYC

0) yceueHHBIH KOHYC

B) UpamMuIa

') yceueHHas mupaMua




5.0cHOBaHMS MPU3MBI BCE JIEXKAT B TIIOCKOCTSIX:

a) B IPOTUBOIOJIOKHBIX

0) B MaTeMaTHYECKUX

B) B MapajuIeIbHbIX

T') B JIFOOBIX

6.Ykaxure, Kakoe caMoe MaJeHbKOE YUCIIO pedep MOKET COIePIKaThCs B pu3me?
a)9

0) 6

B) 3

r) 12

7. 3akoHUYHUTE MpeIoKeHNe: MHOTOYTOJbHUKH B OCHOBAaHUH YCEYEHHOM MUPAMUJIBL. ..
a) paBHbBIC

0) mogoOHbIE

B) CXOXHE

T) TH00BIC

8. BrIpakeHue: «cymma mpex uzmepeHuli Keaopama pasna Keaopam Ouda2oHanuy TPUHAIJICHKUT TOMY
CBOWCTBY MapauICIICIIUIIE]

a) MPAMOMY HapaJlyICICTUIEAY

0) mapasuienenumneny

B) MPSIMOYTOJILHOMY MapaJuIeIIeIUIey

T') TPEYroJIbHOMY HapajuieyIeuIey

9. lllecTh yIIJIOB M MIECTh TPEYTOJIBHUKOB, 3TOT MHOTOI'PAaHHHK —
a) yCeuEHHOM MUpaMuI0u

0) IWEeCTHYTOJIILHOW MPU3MOI

B) HapasuieenuIe

I') HICCTUYTOJIbHAS TUPaMUJIa

10. Kakue paBHOCTOpOHHHE (UTYPBI BXOJST B TETPadIep:

a) MATUYTOJbHUKH

0) TpeyroJabHUKH

B) IIECTUYTOJIbHUKH

T') YeTBIPEXyTrOJIbHUKH

K4 k Tecty

Ne ponpoca 1 2 3 4 5 6 7 8 9 10
MpaBuiabHelid | 6 a a a B a 0 B r 0
OTBeET

Pazgen 8. IlepBooOpasHas pyHKUMH, ee IPUMEHEHHE.
1. O6muii Bua Bcex nepBoooOpasHbIx ais f(x)=sinx?
a) F(x)=cosx+C

0) F(x)=-cosx+C
B) F(x)=tgx+C
r) F(x)=-tgx+C



2. Kak nHazwiBaetcs pynkuust y=F(X) mis pynkuun y=Ff(X) Ha npomexytke X, ecnn st X €

X BBINMONHSETCS paBeHCTBO: F I(X)=f(x)?
a) MPOM3BOTHAS

0) nmepBooOpaszHas

B) mpeen

3. Haiingute oOmmii Bua nepBooOpa3HbIX A PYHKIUU F@x)y=-5 .

a) X+C
6) —Ax
B) A+C

4. Beibepute nepBooOpa3Hyro 1 GyHKITUH f®)=2 -x
2 F(@)=2x— 2x*

5) F@)= —0,5x* +2x +1
p F@=2- x
y F@@)= —0,5x*

5. Yro Ha3bIBaeTCs UHTETPUPOBAHUEM 7
a) omepanus HaX0XIEHUs UHTerpaJia

0) nmpeoOpa3oBaHue BBHIPAKECHUS C HHTETPAJIaMH

B) omneparysi HaX0XICHHs TPOU3BOIHOM

T) peen npupameHus GyHKIUY K MPUPALICHUIO e€ apryMeHTa

6. C momolpo, Kakoit (opMyIibl, B OCHOBHOM, PEIIAOTCS 33IaHUS 110 HAXOKJICHHUIO ONPEAETICHHOTO
uHTerpana’?

a) popmynsl Pumana

0) ucnomnp3ys GopMyIibl mpeoOpa3zoBaHUs UHTErpaja
B) popMmyibl HetoToHa - Jleiouuma

r) hopmy:sl Komu

7. UeMy paBeH HEOIpeAEIEHHBIN HHTETpall OT 17

a) const C

6)0

B) 1+C

r) X+C

8. @urypa, orpaHndYeHHas rpaUKOM HENPEepbIBHOW HeoTpuuaTenbHoi pynkuun f(x), roe x
MPUHAUIEKHUT [a;b], mapainenbHbIMU NPSIMBIMHU X=2a U X=b 1 0Tpe3KoM ocu OX HazbIBaeTCs
a) KpUBOJIMHEWHAas Tparnenus

0) npupalieHrue nepBoodpaszHon

B) IPSMOJIMHEWHAs Tpaneuus

T)Tparneuus

9. BepHo 11 mpaBwMIIO HAXOXKAEHUS TTEPBOOOPA3HBIX:

Ecnu F ects nepBooOpa3znas ans f, a k - mocrostunas, To pynkuus kF ects nepBoobpaznas ms kf.
a) BEPHO

0) HeBEepHO
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10. BepHo 11 paBUIIO HAXOXKACHUS IEPBOOOPA3HBIX:

Ecmu F ecth mepBooOpa3znas mis f, a G nmepBooOpaznas mis g, To F+G ectb nepBoobdpasnas mis f-g.
a) BEPHO

0) HEeBEpHO

Kiawu K Tecty

Ne ponmpoca 1 2 3 4 5 6 7 8 9 10
[paBuiabHelid | 0 0 a 0 a B r a a 0
OTBET

Pa3nen 9. Crenenu u kopuu. CteneHHast PyHKUMS.

1. YkaxuTe, Kak BEPHO 3aIlIUCHIBAECTCS B BUJIE CTEIIEHU ITPOU3BE/ICHUE!
24024242424 24:

a) 2,4°

0)2,46

B)2,4°5

2. Kak Ha3bIBalOT BTOPYIO CTENEHb YNCIIa:

a) KyooM umcia

0) YKCIIOBOM €IMHULICH

B) KBaJpaToOM uucia

3. Kak npaBHiIbHO unTaercs V4:

a) U3BJIeYEHUE KOpHs U3 4

0) KOpeHb 4 CTEIeHU

B) BO3BEJICHHE B 4 CTENEHb

4. ITpaBuiIbHO JIM 1TaHHOE BbICKa3biBaHMe: Eciiu B cTeneHb BO3BOAUTCS IpOOb, TO B CTENIEHb BO3BOAUTCS
YHUCIIUTENb:

a) HEBEPHO

0) BepHO

B) Ha3BaHO HE BCE CBOMCTBO

5. IIpaBuiibHO JIM IpECTaBIEHHOE BbhICKa3biBaHue: Ecny yncna B ckoOKe MepeMHOKaloTCs, a caMa
CKOOKa BO3BOJIUTCS B CTENEHb, TO HE KaX /bl MHOXHUTENb BO3BOJAUTCS B CTEIEHb!
a) BEPHO

0) HEBEpHO

B) 3aBHCHUT OT YCJIOBUII 3a/1aun

6. HeoOX01MMO MPaBHIILHO BHIUKMCIIMTH 3HAaUeHHe cTernenu 1%, ecmu a = 20:

a)l

0) 20

B) 19

7. Ecnu gensrtcs CTeneHu ¢ 0JJMHAKOBBIM OCHOBAaHMEM, TO OCHOBAHHE OCTAETCS IIPEKHUM, a CTEIICHH
BBIUUTAIOTCSA, TaK JIU 3TO:

a) HeT

0) 3aBUCHT OT yCJIOBUI KOHKPETHOH 3a/1aun

B) J1a

8. HeoOx011uMo ynpoCTUTh MPEeACTaBICHHOE BhIpaKeHHe: 6 10% . yeyeyey:

a) 6000y*
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6) 60y”

B) 6000y”

9. Vkaxwure, KaKk BEpHO 3alMCHIBAETCS HA MATEMAaTUUECKOM SI3BIKE: YMCIIO 12,5 YMHOXKHUTH HA Pa3HOCTh
KBasipaToB 16 u 4,5:

a) 12,5 - (16° + 4,59

6) 12,5 - 16° —4,5°

B) 12,5 - (16 — 4,59)

10. Kakum oOpa3oM MOKHO BEPHO 3amucaTh B Buje creneHu npousseacaue 0,8 « 0,8 « 0,8 « 0,8:
a)0,8+4

6)0,8*

B) 0,8°

Kiro4 k Tecty

ol
o
~
oo
©
o

Ne Bompoca 1 2 3 4

IpaBuIbHBIIH a B a B 0 a B a B 0
OTBET

Paspnen 10. Iloka3aTenbHass GyHKIHA.

1. Tloka3aTtenbHOM (YHKITHEH ABISETCS:

a)y*

6) 5*

B) 6

2. YxaxuTe (PyHKIHIO, KOTOpast SBISETCS BO3PACTAIOIICH:

a) 4"

0) 6™

B) 77

3. ®ynkus, 3a1aHH0H popmystoit y=a*, rae a>0, a He paBHO 1, Ha3bIBaETCH:
a) orapu(pMuU4ecKoit

0) rmokaszaTenbHOM

B) TPUTOHOMETPUUYECKOU

4. TIpu KaKko# crerneHn OyaeT BEPHO paBeHCTBO B BhipaxkeHun 10°=100:
a)3

0) 2

B) 4

5. Yemy paBeH X B ypaBHeHHH 2° ' =8:

a)-1

0) -2

B) 4

6. Uepes KaKyr TOUKY MPOXOAUT Tpaduk GpyHKImu y=3":

a) (1;1)

6) (0;1)

B) (1;-1)

7. C noMo1sio GopMyIIbl KAKOTO MaTeMaTHKa MOXKHO ONPEAETUTh OKa3aTeIbHYI0 (QYHKIIHIO
KOMILJIEKCHOTO aprymMeHTa’?

a) [Tyankape



0) Ditnepa

B) ®uboHauYn

8. Urto siBnsieTcss OCHOBaHUEM (DYHKITH y=4x'1:
a)4d

0) x

B) -1

9. Yto sBnsercs rpadpuxom Gynkuuu y=a* , rae a>0, a He paBHO 1:
a) rurnepboia

0) npsimast

B) mapaboJa

10. Yro siBisiercst ocHoBaHMeM (yHKIHH y=8*":
a) x

0) x+9

B) 8

Kiawu K Tecty

Ne Bompoca 1 2 3 4 5 6 7
IIpaBuibHbli | B a 0 0 B 0 0
OTBeT

Paznea 11. Jlorapugmsl. JJorapupmuyeckasi pyHkuus.

1. Beruucaure norapudm 8 mo ocCHOBaHHIO 2:
a)2

0)1

B) 3

2. Beraucnure norapudm 16 mo ocHoBaHHIO 2!
a)4d

0) 6

B) 7

3. Uemy paBeH x B ypaBHeHuH 10g,X=3:

a)8

0) 4

B) 2

4. Beruucnute gorapu¢m 3 10 OCHOBaHHUIO 3!
a) 3

0)1

B) 2

5. Uemy paBeH x B ypaBHeHun 10g3x=9:

a)-1

0) 2

B) 4

6. Kakoif MaTeMaTuK sSBJIsIETCS OJHUM U3 U300peTaTenei JorapupmMoB:
a) Hemep

6) [Mudarop

B) HeioToH




7. Onepanus, o6paTHast J0rapuPpMHUPOBAHUIO:
a) MHTETPUPOBAHUE

0) MOTEeHITUPOBAHUE

B) BO3BEICHHUE B CTEIICHB

8. Kak pactmdpossiBaetcs OJ13 norapudma:
a) oO1ee NeCTBUTENHHOE 3HAYCHHIA

0) 0OTHO3HAYHOCTH Jorapudpma

B) 00J1aCTh JONYCTUMBIX 3HAUEHUN

9. Kakast ¢pyHKIUS ABISETCS YOBIBAIOIICH:

a) logsx

0) 10go X

B) logsx

10. Yemy paBeH x B ypaBHeHuu 10g,x=0:

a)2

0)1

B) 3

Kirou k Tecty

Ne Bommpoca 1 2 3 4 5 7 9 10
[paBuibHblii | B a a 0 0 0 0 0
OTBET

Pa3zpnen 12. MHuoxkecTBa. DjieMeHThI TeOpuu rpagos.

1. I'pacdhom Ha3bIBaeTCs:

a) mapa JByX KOHEYHBIX MHOKECTB
0) mapa qByX OECKOHEYHBIX MHOXKECTB
B) TPU MHOKECTBA TOUYEK

2. Touxu rpada Ha3bIBAIOTC:

a) pebpamu

0) KOHIIaMH

B) y3JaMH

3. JIunum rpada Ha3BIBAIOTCS:

a) pebpamu

0) ToukaMu

B) y3JlaMu

4. B »itnepoBoM rpade Bce BEpIUINHBI:
a) HEUETHOM CTENEeHH

0) 4YeTHOH CTeTIeHU

B) IPOU3BOJIBHON CTENeHN

5. MHoxecTBa 0003Ha4aOTCA. . .

a) GOJBIIMMU JJATUHCKUMU OYKBaMU
0) MaJbIMH JIATUHCKUMHU OYKBaMH
B) IEPEMEHHBIMU X U Y

6. OcHOBaTeIb TEOPUN MHOKECTB!
a) Kantop
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0) Diinep

B) Dainec

7. YacTp Kakoro-1m00 MHOXKECTBA - 3TO!

a) MyCTOE MHOXKECTBO

0) MOMHOXKECTBO

B) cucTeMa

8. Kpyru, ¢ momMoIpio KOTOPEIX H300pakaroT Onepaluy HaJl MHOXKECTBAMH, HA3bIBAIOTCS:
a) kpyru [Tudaropa

0) kpyru daneca

B) Kpyru Diinepa

9. [IpenmMeTsl MHOKECTBA - 3TO!

a) DJIEMEHTBI

0) cucreMa

B) UHMCIIa

10. I'pad comepxut 7 myr. Ero siinepoB nuki OyneT COCTOATh U3.
a) 2 xyr

6) 5 nyr

B) 7nyr

Kiawu K Tecty

Ne ponpoca 1 2 3 4 5 6 7 8 9 10
IIpaBuiabHbli | a B a a a 0 0 B a B
OTBeT

Pa3nes 13. DiieMeHTbI KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUH BEPOSITHOCTEH.

1. Vka3aTbh BepHOE OIpeIeIICHHE.

CymMoli IByX COOBITHI HA3bIBACTCS:

a ) HoBoe coOrITHE, COCTOsIIEE B TOM, YTO MIPOUCXOAAT 00a COOBITHS OTHOBPEMEHHO

6 ) HoBoe co0nITHE, cocTosIIee B TOM, UTO IPOUCXOIUT UIIH NIEPBOE, I BTOPOE, WK 00a BMECTe
B ) HoBoe cobbITHE, COCTOsAIIEE B TOM, YTO IPOUCXOTUT OJHO HO HE MMPOUCXOAUT APYroe

2. YKa3aTh BEpHOE OIpe/IeIICHHE.

[IpousBeneHrneM AByX COOBITUI Ha3bIBaeTCS:

a ) HoBoe coObiTHe, cocTosIee B TOM, YTO MPOUCXOAT 00a COOBITHS OJTHOBPEMEHHO

6 ) HoBoe co0GrITHE, cocTosIIee B TOM, YTO MPOUCXOANUT WM MIEPBOE, UM BTOPOE, UM 00a BMECTE
B ) HoBoe cobOniTuE, cocTosIee B TOM, UTO MPOUCXOIUT OJTHO HO HE MIPOUCXOJUT IPYroe

3. Yka3aTh BepHOE OIlpe/IelICHHE.

BeposiTHOCTBIO COOBITHS Ha3bIBACTCS:

a ) MpOM3BE/IEHUE YHCIIa UCXOJI0B, OJaronpHusATCTBYIOIUX MOSIBICHUIO COOBITHS Ha 0011Iee YUCIIO0
HCXOJI0B

0 ) cymMMa 4Ymclia UCX0/I0B, OJIArONPHUATCTBYIONINX IMOSBJICHUIO COOBITHS W 00IIEro Yucia HCXO0B
B ) OTHOIIIEHWE YHCJIa UCXO/I0B, OJIarOmpHUATCTBYIONTUX IMOSBJICHUIO COOBITHS K OOIEMY YHCITY UCXO0JI0B
4. Yka3aTb BepHOE yTBepKJIeHHE. BeposTHOCT HEBO3MOKHOTO COOBITHSI:

a ) OoJIbIIIe HYJISI U MEHBIIIE €THHUIIBI

0 ) paBHa HYJIIO

B ) paBHA €IMHULIC
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5. KomOunaropuka — 3710:

a) paszzen MaTeMaTUKH

0) paznen pu3uKu

B) pa3ien XUMHH

6. TepmuH «koMOMHATOpPHKA» OBLT BBEIEH B MATEMaTHYCCKUI OOMXO/:

a) JleitOHuIIEM

6) KonmmoropoBsim

B) "'apnuepom

7. CoeqMHEHHUS, KaXKI0€ U3 KOTOPBIX COJEPIKUT M 3JIEMEHTOB, B3STHIX M3 JaHHBIX N; OJJHO COCIUHEHUE OT
JPYroro OTIMYaeTcs Mo KpaliHell Mepe OJJHUM JIEMEHTOM, Ha3bIBAIOTCS:

a) [lepectanoBKM

0) Pazmemnenus

B) CoueraHus

8. Ykazarh MpaBWILHOE YTBEPKICHUE:

a ) BeposiTHOCTB mpoun3BeIcHNS COOBITUI paBHA TPOU3BEACHUIO BEPOSITHOCTEH 3TUX COOBITHIT

0 ) BeposTHOCTH MPOU3BEACHUS HE3aBUCHMBIX COOBITHI paBHA IIPOU3BEICHUIO BEPOSITHOCTEH ITUX
COOBITHI

B ) BeposTHOCTH Mpon3BeIeHNsI HECOBMECTHBIX COOBITHIA paBHA MPOU3BEICHUIO BEPOSITHOCTEH ITHX
COOBITUI

9. Yxazarb BepHoe onpezenenue. CoObITHE ITO:

a ) DneMeHTapHBIN UCXO]]

6 ) IIpocTpaHCTBO 37I€MEHTAPHBIX UCXO/I0B

B ) [IoqMHOKECTBO MHOKECTBA AIIEMEHTAPHBIX HCXOJI0B

10. KomOnHaToprKa OTBEYaeT Ha BOIPOC:

a) CKOJIbKO Pa3IMIHBIX KOMOMHAIIMI MOKHO COCTaBUTh U3 HJIEMEHTOB JIAHHOTO MHOXECTBA +

0) KaKOBa YacTOTa MAaCCOBBIX CITyYalHBIX SIBJICHUI

B) C KaKO#l BEpOSTHOCTHIO MPOU30UIET HEKOTOPOE Ciy4yaitHoe COObITHE

Kiarou k Tecty

Ne Bommpoca 1 2 3 4 5 6 7 8 9 10
MpaBuiabHelii | 6 a B 0 a a B 0 B a
OTBET

Pa3nes 14. YpaBHeHHs 1 HEpAaBEHCTBA.

1.Yemy paBeH X B ypaBHEHUH 33 =277

a) 2

0)1

B) 0

r)4

2. Kakoro mMero/ia penieHus moka3arelbHbIX ypaBHEHHI He ObIBaeT?
a) rpaduveckoro Meroaa

0) MeTo/1a 3aMEeHBI IEPEMEHHBIX

B) METO/1a TIOMCKA 00JIACTH 3HAYCHUI

I') IPUHIIMIIA PAaBEHCTBA MOKa3aTemneit
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3. Ecu 06e 4acTi HepaBeHCTBA YMHOXKHTD WM Pa3eNIUTh Ha OJJHO U TO K€ MOJIOKUTEIEHOE YHUCIIO, TO
... HEpaBEHCTBA HE U3MEHUTCS:

a) 3HaK

0) neBas 4acTh

B) IIpaBasi 4acTh

4. OTHOIIEHUE, CBSA3BIBAIOIIEE JIBA YHCIIA WIIM UHBIX MATEMAaTHYECKUX OOBEKTa C IOMOIIBIO OJJHOTO U3
MEPEYHCICHHBIX HIDKE 3HAKOB:

a) paBEHCTBO

0) HEpPaBEHCTBO

B) PallMOHAILHOCTh

5. Pemure nBoitHOE HEpaBEHCTBO -4 < 2X -1 < 2:

a)-2<x<1

0)-3<x<3

B)-15<x<15

6. Haiinure pewenue ypaBHenus 2x + 3y = 2:

a) (5; -4)

6) (-5; 4)

B) (-5; -4)

7. Beibepute nuHeitHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMHU:

a)xy+6=26

0)3x —y=18

B) (x +4) (y—3) =5

8. Cucrema ypaBHEHUH, K&KI0€ YpaBHEHHE B KOTOPOH SIBJISICTCS IMHEWHBIM — aJIre0pandecKuM
YPaBHEHUEM IIEPBOM CTEIICHHU:

a) cUcTeMa KPUBOJIMHEHHBIX YPaBHEHHI

0) cucrema JMHEHHBIX YpaBHEHHH

B) CHCTE€Ma JJMHEHHO-TIPOCTHIX YPaBHEHUIA

9. Cuctema, y KOTOPOH YHMCII0 HEM3BECTHBIX OOJIbIIIE YHCIIa YPaBHEHHH SBIsETCS:
a) HeolpeJeIeHHON

0) HepoompeaenEHHOM

B) MIepeonpeenEéHHOM

10. Bripaszure nepeMeHHyI0 X 4epe3 EPEMEHHYI0 y U3 ypaBHEeHHUs -0y + 3x = 24:

a)x=2y+8
0)x=-4—2y
B)x =8 — 3y

Kuarou k Tecty

Ne Bommpoca 1 2 3 4 5 6 7 8 9 10
MpaBuibHblid | a B a 0 B 0 0 0 0 a
OTBeT

KonTposmpyembie komnerenuuu: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Kpurepun ounenkmu:
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«5» — o1 86% 10 100% npaBUIBHBIX OTBETOB.
«4» — ot 76% 1o 85% mnpaBUIBLHBIX OTBETOB.
«3» — 0T 61% 10 75% npaBUIBLHBIX OTBETOB.
«2» —meHee 61% mpaBUIIbHBIX OTBETOB.
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Taoauna 3 - ®opma nuHPOPMANMOHHON KAPTHI 0AHKA TECTOBBIX 3aJaHUi

HaumenoBanue | Bcero KouauuvectBo ¢popm T3 KonTpoaupyembie
pasaeioB T3 OtkpsITO | 3aKpBITOrO Ha Yuopsizouenue KOMITeTEHIIUH
ro TMIA THIIA COOTBETCTBHE
Pasnen 1. 10 2 8 - - OK 01, OK 02,
IToBTOpeHHe OK 03, OK 04,
Kypca MaTeMaTHKH OK 05,0K 06,
OCHOBHOM LIKOJIBI OK 07
I1K 3.2
Pazgen 2. 10 - 10 - - OK 01, OK 02,
[Ipsimbie 1 OK 03, OK 04,
IUIOCKOCTH B OK 05,0K 06,
IPOCTPAHCTBE OK 07
Pa3znen 3. 10 - 10 - - OK 01, OK 02,
Koopaunatsr u OK 03, OK 04,
BCKTOPBI OK 05,0K 06,
OK 07
Paznen 4. 10 - - 1 - OK 01, OK 02,
OCHOBEI OK 03, OK 04,
TPUTOHOMETPHH. OK 05,0K 06,
Tpuronomerpuyec OK 07
Kre QYHKIMH
Pazpen 5. 10 - 10 - - OK 01, OK 02,
Kommnekcnsie OK 03, OK 04,
qucia OK 05,0K 06,
OK 07
Paszzen 6. 10 - 9 1 - OK 01, OK 02,
[MpousBoaHas OK 03, OK 04,
(ynxuum, ee OK 05,0K 06,
PHMECHEHHUE OK 07
Pazgen 7. 10 - 10 - - OK 01, OK 02,
MHororpaHHUKH OK 03, OK 04,
Y TeJla BPaLEHUs OK 05,0K 06,
OK 07
Pa3znen 8. 10 - 10 - - OK 01, OK 02,
[TepBooOpaznas OK 03, OK 04,
yHkimm, ee OK 05,0K 06,
IMPUMCHCHUC OK 07
Pa3znen 9. 10 - 10 - - OK 01, OK 02,
CreneHu ¥ KOPHH. OK 03, OK 04,
CreneHHas OK 05,0K 06,
bynrums OK 07
Pasnen 10. 10 - 10 - - OK 01, OK 02,
ITokazaresbpHas OK 03, OK 04,
byHKIMSA OK 05,0K 06,
OK 07
Paszmen 11. 10 - 10 - - OK 01, OK 02,
Jlorapu¢mei. OK 03, OK 04,
Jlorapupmuueckas OK 05,0K 06,
byHKIHS OK 07 55
Paznen 12. 10 - 10 - - OK 01, OK 02,
MHuoxecTBa. OK 03, OK 04,




DJIEMEHTHI TEOPHUU OK 05,0K 06,
rpagoB OK 07

K 2.1, IIK 3.1
Pasnen 13. 10 10 OK 01, OK 02,
DIIeMEHTHI OK 03, OK 04,
KOMOMHATOPHUKH, OK 05,0K 06,
CTATUCTUKH U OK 07
Teoprn . IK 1.1, TIK 1.2
BEPOSATHOCTEH
Paznen 14. 10 10 OK 01, OK 02,
VYpaBHeHust 1 OK 03, OK 04,
HEepaBEeHCTBA OK 05,0K 06,

OK 07
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4.5 TlpakTuyeckue padoTbl
IIpakTnyeckoe 3ansaTue Nel
Yucsia v BbIYUCTICHUSA

Heab: ymeTh omnepupoBaTh MOHATHUSMHU: HATYPAJIbHOE YHCIO, 1IEJI0€ YHUCIO, OCTAaTOK IO MOJIYJIO,
palMoOHAIBPHOE YHCIIO, WPPAMOHAIBHOE YKCIIO, MHOXECTBA HATYPAJIbHBIX, IEIBIX, PaIlMOHAIbHBIX,
JEHCTBUTEIBLHBIX YHCEI; YMEHHE HUCIIOIb30BaTh MIPU3HAKHN JICTMMOCTH, HAUMEHBIUN OOIIUI IEIUTENb U
HaWMEHbIIIee 0011Iee KpaTHOe, anropuT™ EBKinaa

3ananue:

2
1. Beruucnute a) (18—9 + %) % 0) (7\/2_)

2. YIpocTuTe BBIPaKEHHUE, HOIb3YACh (POPMYIAMH COKPAIIEHHOTO YMHOXKEHUA (X + 6)2
xy+y*
15x
4. Xokkeiinble KOHbKH cTouiu 4500 py0. Crauana nieny cHu3uian Ha 20%, a TOTOM 3Ty CHUXKEHHYIO LIEHY
noBbiciIM Ha 20%. CKOJIBKO CTaJu CTOUTHh KOHBKH ITOCJIE MOBBIIICHUS LIEHbI? 3alUIIUTE pEeIIEeHNE U

OTBET.
5. B tpeyronsanke ABC yron ACB pasen 48°, yron CAD pasen 22°, AD — Guccekrpuca. Haiigure
BennuuHy yrina ABC. OtBer faiite B rpagycax. 3alUIINTE PELLIEHUE U OTBET.

. 3
3. Haiinure ero 3HaueHue ﬁ npu X=18, y=7,5

KOHTpOJIbeIe BOIIPOCHI JIAA 3alIIUTHI:

Kakwue 3HaeTe cBOKCTBA OTHOIICHUS IEITMMOCTH Ha MHOYKECTBE HATYPATHbHBIX YHCE?
Yro Takoe mpocToe Yrcio?

Cdhopmymupyiite TeOpeMy O JAEIEHUH C OCTaTKOM.

Yt0 Takoe B3aMMHO IPOCTHIE YKcIIa?

Paznosxure Ha mpocTbie MHOXUTENH uKciio 630.

ukhwn e

IpakTuyeckoe 3anaTue Ne2
JIuHeliHbIe ypaBHEHHS U HEPABEHCTBA
Hean:ymenue pemarb ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C MOMOIIBIO PA3JIMYHBIX MPUEMOB; PEIIaTh
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMEeTPOM; NMPUMEHSITh YPAaBHEHUsI, HEPABEHCTBA, X CHUCTEMBbI
JUTS peIlieHrs MaTeMaTUIeCKUX 3a/1a4 1 3a/1a4 U3 Pa3IuYHbIX 00JacTel HAyKH U PeaIbHOM KU3HU;
3ananmue.
1.Pemmure HepasencTsa d) 1-5x = —6x +8; 6)x? —2x—8<0

6 1 1
2. PemuTte ypaBHeHHE a) X — - = -1 0) o i 6=0
2-25>0
3.P { X
ELINTE CHCTEMY HEPABEHCTR) = . "1~ o

KoHTposbHbIe BONPOCHI 4151 3AIUTHI:
1.Kakue ypaBHEHHUs Ha3bIBalOTCS JIMHEHHBIMU.
2.CopmynupyiiTe aIrOPUTM PELICHUs TUHEHHBIX HEPAaBEHCTB.
3. Yrto Takoe OTpe30K, HHTEPBAI U MOJyUHTEpBa?
4. Chopmynupyiite alrOpUTM pelIeHUs KBaAPAaTHBIX YPaBHEHUH.
5.Yto takoe O/[3?

IIpakTnuyeckoe 3ansiTue Ne3
[IpuMeHeHne aKCHOM CTEPEOMETPHH.
Heus: ; ymenue GopMyIHpoOBaTh ONpPEIEIEHUs, aKCHOMBI U TEOPEMBI, IPUMEHSTH UX, TPOBOIUTh
JI0Ka3aTeNbHbIC PACCYKIACHUS B XO/I€ PEIICHUS 3a/1a4.
3ananmne.
1. TImockoCTh 0 MPOXOIUT Yepe3 cepenuHbl 00KOBBIX cTopoH AB n CD tpanennun ABCD — touku M u N.
a) Jokaxwure, uro AD|| a
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0) Haiinute BC, ecmu AD =10 cm, MN = 8 cm.

2. Ilpsimass MA npoxoaut uepe3 BepinHy kBagpata ABCD u He JIeXKHT B INIOCKOCTH KBaJipara.

a) Jlokaxxute, uto MA n BC — cKpenuBaromuecs mpsmbie.

6) Haiigute yron mexnay npsmsiMu MA u BC, eciu yroin MAD pasen 45°

3. Touka M ue nexut B mockoctu tpamneiuun ABCD (AD||BC).

a) Jlokaxxure, uto TpeyroyibHUKU MAD u MBC umMeroT napasiesbHble CpeIHUE JIMHUU

0) Haiinure nymuHbI 3THX cpeanux quHuid, eciau AD - BC = 5:3, a cpenHsst TMHUS Tpanenuy paBHa 16 cM.
KoHTpoJibHbIE BONPOCHI A5l 321UTHI:

1.YTo Takoe crepeomeTpusi?

2.Yro Takoe akcuoma?

3.ChopmynupyiiTe aKCHOMBI CTEPEOMETPHH.
4.Chopmynupyiite cieacTBue 1 U3 akcuom.
5.Chopmynupyiite CaeACTBUE 2 U3 aKCHOM.

IIpakTnyeckoe 3ansaTue Ned
I[Mapa/ieJbHOCTb NPAMBIX U IJIOCKOCTEM

Heab: ¢opmynupoBaTh yMEHHE OIPEACICHHS, AKCHOMBI W TEOPEMBI, MMAPALICIBHOCTH NPSIMBIX H
IJIOCKOCTEHN U MPUMEHSTh UX, IPOBOJIUTH JI0Ka3aTeIbHbIE PACCYKIEHUS B XOJ€ PEIICHUS 3a/1a4.
3aganue:
1.aiiTe onpenenenre napauiedbHbIX MPSIMBIX B TpocTpancTBe. Caenaite pUCyHOK.
2.11110CKOCTh, IPUTOM TOJIBKO OJTHA, IPOXOJIUT Yepe3 ...
a) JIBE MepeceKarouuecs MpsMeble;
0) IBE CKPEUTUBAIONIUECS MPSMBIC;
B) OJIHY MIPSMYIO.
3. aiite omnpenenieHre napaieIbHBIX MPSMBIX B TpocTpancTBe. CaenainTe pUCyHOK.
4.1110CKOCTh, IPUTOM TOJBKO OJIHA, TPOXOIAHUT Yepes ...
a) JIBE IepeceKaronuecs MpsMebIe;
0) IBe CKpEILIMBAIOIIMECS TIPSIMBIC;

B) OJIHY NPSIMYIO.
KoHTposbHbIe BONPOCHI 115 3aIIUTHI:

1. [laiiTe onpeneneHne napajuiesIbHbIX IPSIMBIX B IPOCTPAHCTBE.

2. Chopmynupyiite TeOpeMy O MapajyIeIbHBIX MPSIMBIX.

3. ChopmynupyiTe U JOKKHUTE JIEMMY O IMEPECEUYEHUH TIIOCKOCTH MapalieTbHBIMU TPSIMBIMH.
4. ChopmynupyiiTe TEOpEMY O TPEX HapaieIbHbIX MPSMBIX.

5. BzanMHOE pacnonokeHue NpsiIMOU U IIJIOCKOCTH B IIPOCTPAHCTBE

IIpakTuyeckoe 3ansiTue NeS
YroJ Mexay npsiMbIMU

Heab: popmupoBaHue MOHATHUS YIIIa MEXAY CKPEIIMBAIOIIUMHUCS MPSMBIMU U 3aKpEIJICHHE MOJYy4€HHbIX
3HaHUH NPU PELICHUH 3aa4.
3aganue:

1. [aiiTe onpeneneHne CKpENMBAOIUXCS MPSIMBIX, TIOCTPOUTE UX.

KOHTpOJIbHI)Ie BOIIPOCHI IJIAA 3aIUTHI:
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1. JIBe npsiMble Ha3bIBAIOTCS CKPEIIMBAOIIMMHUCS, ECIIH. . ...

2. ChopmynupyiiTe MPU3HAK CKPEITUBAIOIIUXCS MTPSMBIX.

3. ChopmynupyiTe TEOpEMY O CKPEIIUBAIOIITUXCS TIPSIMBIX.

4. ChopmynupyiTe MOHATHE COHOTIPABJICHHBIX JIYYCH U YTJIOB C COHONIPABIEHHBIMU CTOPOHAMM.
5. Copmymnupyiite TeopeMy 00 yriax ¢ COHONPABIEHHBIMH CTOPOHAMH.

6. JlaiiTe onpezaeneHue yriia MexX,1y CKpEeUIMBAIOLIMMUCS MPSIMbBIMH.

IIpakTuyeckoe 3ansitue Ne 6
KoopanHatbl u BeKTOpBI

Llesib: HAYyYUTHCS MPUMEHATH MPOCTEHIINE 33/1a4M B KOOPIUHATAX MIPH PEHICHUN MPO(ECCUOHATBHBIX
3ajay.
3ananue:

1. Haiiaute xoopaunatel cepeannsl otpeska AB, Touku C. Eciu A(5;-3;1) u B(8;3;9)

2. Jlan xoopauHaThl Bektopa a {2;-3;5}.Haitnure nnuny Bekropa a

3. Hansl Touku A(-2; 1; —6), B(1; —2; 3). Haiigute paccTOsHHE MEXKIY TOUKAMU

KOHTpOJIbHI)Ie BOIIPOCHI JIf 3AIIUTHI:
Yto Ha3kIBaeTCs Pa3HOCTBIO ABYX BGKTOpOB?

Ha3oBute nepByro KoOpAuHAaTy TOYKH B IPOCTPAHCTBE.
I'ne pacnonaraercs Touka T(m;0;0)?

Awnh e

UYemy paBHBI KOOPAMHATHI CEPEIUHBI OTpE3Ka?

IIpakTHyeckoe 3ansaTHe Ne7
IIpousBenenne BeKTOPOB

Heawb: onepupoBath GhopMynamMu CKaIIPHOTO MTPOU3BEACHUS BEKTOPOB.
3ananmue:

1. Jlansl BexTopsl: d{1;0; 3}, B{—l; 4;5}, ¢{0;0; -8}, c_l){l; 5; 0}. Beruuciure: ac, ad,bc, dd

2. Jansl Touku A(-2; 1; —6), B(1; -2; 3), C(0; 1; 2), D(6; -3; 1).
Hailitu: a) KOOpIMHATBEI BEKTOPOB AB,CD 0) BBIUMCIIUTE YTOJI MEXKITY BEKTOPAMH ABu CD
3.Jlansl : a{2;1; 4} ,5{1; —4; 3}, ¢{1; 0; 5}. Beruucnure: (d + B) *C

KOHTpOJ’IbHLIe BOIIPOCHI AJIA 3aIIIMThBI:

1. UYemy paBHO CKaJspHOE MPOU3BECHUE IBYX HEHYJIEBBIX BEKTOPOB?
2. JIBa BeKTOpa Ha3bIBAIOTCSI OPTOTOHAIBHBIMU, €CITH:
a) OHM PaCIOJIOKEHBI Ha OJTHOM MPSAMOiA
0) UX CKaJIIpPHOE MPOU3BEICHUE PABHO HYITIO
B) WX JUTMHBI PaBHBI
3. Ecmu ckamsipHOe Mpou3BeieHHe BEeKTOPoB paBHoO 0, TO...
S,
a b=90°

4. Jlana 3ammuch: UT0 MOKHO CKa3aTh MPO 3T BEKTOPHI?

IIpakTnueckoe 3ansaTne Ne8
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Tpuronomerpnueckne GyHKIUM NPOU3BOJILHOIO YIJIa, YMCIA.

Heab:popmupoBaTs yMeHHE HaXOAUTh Ha YUCIOBOW OKPYKHOCTH TOYKY, COOTBETCTBYIOIIYIO TaHHOMY

YUCITY.

3ananue.

1.Beruucnute 1)sin (nTn); 2)sin (_TTE); 3)cos (— 5?”), 4)sin (_Tsn)

2. lano:sina = —%r;[e n<a< 3?71 Haiiqure COSC tga, Clgx 5

KoHTpoJsibHbIE BONIPOCHI AJIsl 3AIIUTHI:
1.0npenenenue cuHyca 4MCI0BOTO apryMeHTa.
2.0mnpeneneHne KOCUHYCa YUCIOBOTO apryMeHTa.
3.OCHOBHO€ TPUTOHOMETPUUECKOE TOKAECCTBO.
4.PanuanHas mMepa yria.
5.01t™meThTe 16 TOUEK HA YUCIOBOU OKPYKHOCTH.

IpakTHyeckoe 3anaTHE Ne9
IIpeoOpa3oBaHne TPUTOHOMETPUYECKHUX BbIPAKEeHU

He.]]b: OIICPHUPOBATDH (I)OpMy.]'IaMI/I CHHYCa U KOCUHYCa CYMMBI U Pa3HOCTHU ApTYMCHTOB, (bOpMYJ'IaMI/I
CYMMBI U Pa3HOCTHU KOCMHYCOB, CHHYCOB.

3anaunmue:
1.VopocTtute BbIpask€HUE U BBIYUCIUTE, €CIIH 3TO BO3MOXKHO:
a) €0595°c0s35° - sin95°sin 35°
b) sin17%in 13°+ cos17°cos13°
. 11w T 11Tt . @

C) sin— cos = + cos—sin=

5 7 5 7

T 14w . T . 141
d) €0S—COS— - Sin=sin—

7 3 7 3

2. [IpencraBbTe B BHJE IPOU3BEACHUS:
a) sin60° - sin30°
b) cos80° — cos30°
. 13m . 9T
C) sin— + sin—
6 4

d) cos2Z + cos=
8 4
3.Boruuciute 1) sin 11?”; 2) sin (%Z”); 3) cos (— 5?”); 4) sin (_TS”); 5)tg (— 2?”); 6) ctg (— %”);
4. lano: a) sint = —%rz[e T<t< 3;” Haiigure cost, tgt, ctgt?

KOHTpOJIbHI)Ie BOIIPOCHI JIAA 3alIIMTHI:

UYeMy paBeH CUHYC CYMMBI JIByX apTryMEHTOB?
3anummre GopMylly pa3HOCTH KOCHHYCOB.
UeMy paBeH KOCUHYC CYMMBI ABYX apI'yMEHTOB?
3anummre GopMyIy CyMMBbI CHHYCOB.

Awnh e

IIpakTnyeckoe 3ansitue Nel0
I'pa¢duku OCHOBHBIX TPDUTOHOMETPHYECKUX (PYHKIMH

Heab: ¢opMupoBatb yMeHHE CTPOUTH TpadUKU TPUTOHOMETPUUYECKMX  H3YYEHHBIX (QYHKIHH,
BBITNIOJHATH MpeoOpa3zoBaHus TpaduKoB.

3ananmne:

1. IToctpouts rpaduk GpyHKIUH Y= SINX
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2. IToctpouts rpaduk GpyHkmu Y= COS(X + g)
3. IToctpouts rpaduk GpyHkImE y= SinX + 1

KOHTpOJ’IbHLIe BOIIPOCHI AJiA 3aIIMThbI:

1. [lepeuncnute OCHOBHBIE CBOMCTBA (PYHKITUH Y—=COSX.
2. [lepeuncinre OCHOBHBIE CBOMCTBA GYHKIIMU y=SIiNX.
3. YTo Takoe TOpU30HTAIbHBIC U BEPTUKAIBLHBIE ACUMITOTHI?

IIpakTnyeckoe 3ansaTue Nell
Tpuronomerpnyeckne ypaBHeHUsl 1 HEPaBeHCTBA

Hean: hopMupoBaTh YMEHUE PEIIATh TPUTOHOMETPHUUYCCKUE YPAaBHEHUS U HEPABEHCTBA.
3ananue:

1. Pemure ypaBHeHue:
a)cosx =1

0) sinx :g

B) tgX = - V3
r) 2cosx —v/3=0
1) sin?x + sinx —2=0

KOHTpOJIbeIe BOIIPOCHI 1JIfl 3AlIIMTHI:

1.3anummmTe GOpMYIIbI AJIsl PEIICHUS] TPUTOHOMETPHYECKOTO YpaBHEHHs SiN X=a.
2. 3anumute GOpMYJIbl JUIsl pEIIEHNs TPUTOHOMETPUUYECKOTO YpaBHEHHs COS X=a.
3. 3anuuute GopMyIbl 1Ji PEIIEHUsI TPUTOHOMETPUYECKOT0 YpaBHEeHUsI g X=a.
4. 3anuiute GopMyJIbl JUIsl peIIeHNs TPUTOHOMETPUUYECKOT0 YpaBHEHHs Ctg X=a.

IIpakTuyeckoe 3anaTue Nel2
KommiekcHble unciia

Heab: oTpaboTaTh HABBIKM BBIMOJHCHHUS JCUCTBHHA ¢ KOMIUICKCHBIMH YHCIIAMH,
anredpandeckoit popme.

3ananmue:

1. Haiiti cymMy 1 pa3HOCTh KOMIUIEKCHBIX YHCeN, el Zq =1-2i u z,=4-2i

2. HaiiTu mpou3BeZieHHe U YaCTHOE KOMIUIEKCHBIX YUCEI, €CIIU =1+41 y 22=5-Ti

3. Haj¥iTn yacTHOE KOMIUIEKCHBIX YHMCEJI, ECIU 21=3+1 y 22=1-3i

4. N306pa3ute Ha IUIOCKOCTH KOMITJIEKCHBIE YHCIIa:

2:=3+2i ; 7,=-4-3i; 723=5; 74=-2i

5. IlpeacTaBuTh KOMIUIEKCHOE YHCJIO B TPUTOHOMETpUUIECKOH hopme , eciin Z=-5+5i
KoHTpoJibHbIe BONPOCHI /IS 321U THI:

1.Yro mpexncrasisieT coO0M Yucio 17?
2.Kakoe 4uciio Ha3bIBatOT KOMIUIEKCHBIM?
3.Kakue nelicTBUs onpeziesieHbl HA MHOXKECTBE KOMIJICKCHBIX YKcen?

4.Kakue KOMIUIEKCHBIE YHCIIa Ha3bIBAIOTCS CONPSKEHHBIMU
5.K kakoit popme KOMIIEKCHOTO Yncia npuMeHnMa ¢popmyina Myaspa?

3aJaHHbIMU
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IIpakTnyeckoe 3ansaTue Nel3
IIpousBoanas pyHKuumn

He.]'lb: (bOpMI/IpOBaTB YMCHHC BbIYUCIIATH NPOU3BOJHBIC CYMMBI, IIPOU3BCACHU S, YACTHOI'O U KOMITO3UIIUU

GyHKIHA.

3ananue:

1. Haiigure npou3BoIHYIO (QYHKIIUA
Dy=x-1+ i

2) y = 3sinx + 5X
3)y =3x> — 8x?% + 4x + 2
Hy=x3—-4x>)(x2-7)

__2x+1

S)y=

x-3

KOHTpOJIbHLIe BOIIPOCHI VI 3AIUTHI:

UTto Ha3bIBAIOT MPEEIOM YUCIOBOM MOCIeI0BATENbHOCTH?
Chopmynupyiite onpeenenrne mpou3BOIHOM.

3anuimute GopMyiTy IPOU3BOIHON MPOU3BEACHHUS.
3anuimute GopmMyiTy IPOU3BOIHON YACTHOTO.

a s wdE

Sanumute GopMyay IPOU3BOIHON CIOKHOW (DYHKIIHH.

IIpakTuyeckoe 3anaTue Nel4
I'eomerpuyecknii u pu3NMYeCcKUid CMbICJ NPOU3BOTHOM

Hesb: ymeTh ONIEpUpOBATh MOHATUSMU: IPOU3BOAHAS (DYHKIIUU, TEOMETPUIECKUNA U (PU3UIECKUN CMBICTT
MIPOU3BOIHOM; (HOPMUPOBATH YMEHHUE MPUMEHSATH IIPOU3BOHYIO TIPU PEIICHUH 3a/1a4.
3ananmue:

1. MatepuasbHas TOUKa ABHKETCs o 3akoHy S(t) = 6t° —t* (M). Haitnure cKkOpoCTh M YCKOpEHHUE B
MOMeHT BpemeHH tp=4 (c).
2. Halinute 3HaueHune yrmoBoro kod¢hduiineHTa kacaTreabHOM, MPOBEeeHHON K rpaduKy QyHKIIUU

f(x)=9x—4x°

. x, =L
B TOUKE C abcImccoit

9(x)=3x* - 2x

3. Harmmmre ypaBHEHHE KacaTeNbHOM K rpaduky QpyHKIHH B TOUKE ¢ abcuuccoit

X0 — -1
KOHTpOJ’IbeIe BOIIPOCHI IJIAA 3aIUTHI:

1. Yto xapakTepu3yeT CKOPOCTh U3MEHEHUS (PYHKIIUN OTHOCUTEIBHO U3MEHEHUS apryMeHTa?
2. Kak BbIUMCINTH YTTI0BOH KO3 (UIIMEHT KacaTelbHOM K KpUBOM B JaHHOM Touke?

3. KakoB reoMeTprueckuii cMbIci Mpou3BoAHON? Kak reoMeTpruecKn ONpeesINTh 3HaYCHHUE
IIPOU3BOJIHON B TOUKE?

4. B yeM 3aKIIF0YaeTCsd MEXaHUYECKUH CMBICIT TPOU3BOIHOM?

5. Kak HaliTh MTHOBEHHYIO CKOPOCTh MPSMOJIMHENHOTO HEPABHOMEPHOTO JIBHKECHHUS?

6. [IpuBennTe MpUMEpPHI UCIIOIB30BAHUS IPOU3BOIHOM IIPH ONIPEAEIEHUH CKOPOCTH Pa3IMYHbIX
ITPOLIECCOB.

IIpakTyeckoe 3ansaTue NelS
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HccaenoBanue pyHKIUI ¢ NOMOIIBIO IPOU3BOIHOM

Hean: chopmMupoBaTh yMEHUE UCCAEAOBaHUS (YHKIIMH C IIOMOIIBIO TPOU3BOIHOM.
3ananue:

f(x)=3+8x>—x*.

1.0npenenute TOUKH MakCUMyMa G yHKIIUU

_ 93 2
2. Uccnenyiite (yHKIHIO HA MOHOTOHHOCTb Y — 2X7 +9x" —24x

3. Haiisute HanbonblIee U HaUMeHbIIee 3HaueHne GyHkuun y=x> — 9x2 + 24x — 1 Ha orpeske [3; 6]
KoHTpoJibHbIe BOPOCHI IS 321U ThI:

1.ChopmynupyiiTe HECOOXOAUMBIN MPU3HAK MOHOTOHHOCTH?
2.Chopmynupyiite onpeaesieHne MaKkcuMyma () yHKIIH?

3. Chopmynupyiite onpeneaecHne MUHUMYyMa () yHKITHH?

4. ChopmynupyiiTe Npu3HaK JOKAIBHOTO SKCTpeMyma?

[pakTnyeckoe 3ansitue Nel6
IIpuMeHeHne Npon3BOAHOM (PYHKINH

Hesb: 0600IUTE U CUCTEMATH3UPOBATH 3HAHUS 10 TEME MTPOU3BOIHAS (PYHKIINH.
3ananme:

1.UccnenoBath naHHble PyHKIUH METOJaMH TP PEepEeHIINATHHOTO HCUHCICHHS
y=2x3—-3x2-5

KOHTpOJIbeIe BOIIPOCHI 1JIfl 3AlIIMTHI:

1.ChopmynupyiiTe HEOOXOAUMBIN MPU3HAK MOHOTOHHOCTHU?
2.ChopmynupyiiTe onpeaeaeHue MakcCuMyMa QyHKIUU?

3. Chopmynupyiite onpeneneHne MUHUMyMa GyHKIUN?

4. ChopmynupyiiTe MpU3HAK JIOKAIBHOTO SKCTpeMyma?

IIpakTnueckoe 3ansaTue Nel7
IIpusma
Heab: HayuUTHCSA BHIYUCIATH U U300pa’KaTh OCHOBHBIE AJIEMEHTHI IPU3MBI.

3aganue:

1. IloctpoiiTe npssMyt0 TpeyroyibHyto npusmy. O603HaubTe. BHIMUIINTE OCHOBHBIE 3JIEMEHTHI IPU3MBI.

2. Haiimute 60K0BO€ peOpO MPaBHILHOW YETHIPEXyTrOIBHON MPU3MBI, €CIIH CTOPOHA €€ OCHOBAHHS
paBHa 15, a utomane nmoBepxHoctr paBHa 930.

KOHTpOJIbHI)Ie BOIIPOCHI IJIAA 3aIUTHI:

1. B kaxoii npuzme 60KOBBIE pedpa napauienbHbl €€ BhicoTe?
2.  Ilpusma umeet N rpaneit. Kakoit MHOTOyroJbHHK JIEKUT B €€ OCHOBAHUU?
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IIpakTuyeckoe 3ansitue Nel8
IMupamuga
Heab: HayYUTHCSA BHIYUCIATH U U300pakaTh OCHOBHBIE 3JIEMEHTHI PU3MBI.

3ananue:
1.Haiinmute cTOpOHY OCHOBaHUS MPABUIIBHOW TPEYTOJbHON MTUpaMU/IbI, €Il O0KOBOe pedpo paBHO 16, a
BBICOTA TUPAMU/IbI paBHa 8.

2. B mpaBWIBHOM TpeyroiibHOM Mmupamuie 00KoBoe pedpo paBHO 7, a cTOpoHA OcHOBaHUS paBHa 10,5.
Haitaure BbICOTY mUpaMuU/ibl.

KOHTpOJIbHLIe BOIIPOCHI VI 3alIUTHI:

1.MoryTt 11 Bce rpaHu TPEYTrOJIbHON MUPAMUJIBI OBITH IPSIMOYTOJIbHBIMU TPEYTOJIbHUKAMU?

2.byner nmu nupamua NpaBUILHOU, €CIM € OOKOBBIMH I'PAaHSAMHU SBISIOTCS MPABHIbHBIC TPEYTOJIbHUKN?

IIpakTnyeckoe 3anaTue Nel9
MHOroOrpaHHUKH

Ieab: yMeTh COOTHOCHTH IUIOCKHE T€OMETpHUYECKHE (PUTYpBI M TPEXMEpPHBIE OOBEKTHI MPHU PEHICHUH
3ajad.

3aganue:

1. Haiinure aAuaroHans OpsMOYTOJIBLHOTO Mapaiesienunea, €Ciau ero u3MepeHus paBsusl 1; 4; 3.

2. HaiiguTe miomaab MOBEPXHOCTH Ky0Oa, eclii JuaroHaib Kyoa paBHa 48cM.

3. CTOpOHBI OCHOBaHUS MPABUIBLHOM YETHIPEXYTOIbHON upaMu bl paBHbl 10, 00koBbIe pedpa paBHbI 13.
Haiinute nmonaib NOBEPXHOCTH STON MUPAMUJIBI.

KOHTpOJIbeIe BOIIPOCHI IJIf 3AIIIUTHI:

Kaxoe HaumensbI1€€ YKCIIO pedep MOKET UMETh MHOTOTpPaHHUK?
N3 xakux paBHOCTOPOHHUX (PUTYp COCTaBJIEH rekca’ap?
BepmmHoii ckonbkux Guryp sBisercs Kaxaasi BepuinHa Terpasapa?

ML e

Heo6x0a1M0 yCcTaHOBUTH COOTBETCTBUE MEXK/ly Ha3BaHUEM (PUTYpBHI M KOJIMYECTBOM €€ TpaHe:
[IpsAMOyTONIBHBIN TapasuIeIeUuIIe
a)20
0)18
B) 6
5. HeoOxoIuMo yCTaHOBUTH COOTBETCTBHE MEXJY Ha3BaHHEM (UTYphl U KOJIMYECTBOM €€ I'paHeu:
Terpasap:
a)4
0) 14
B)16
IIpakTuyeckoe 3ansiTue Ne2(
IIpaBnibHBIC MHOTOTPAHHUKH

Heab: HayunThest BEIUMCIISTH OCHOBHBIE 3JIEMEHTHI IPABUIIbHBIX MHOTOTPAaHHUKOB, IPUMEHSS (POPMYJIbI
CTEpEOMETPHH.
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3amanme:

1. lan mpsimoyronbHblit napauienenunen ABCDA;B;C1D;. U3BectHo, uro AB=5, AD=4. Haiitu Sgu,
SHOJ'I

2. B npaBWIbHOM YETHIPEXYTOJbHOM MUpaMUJIe CTOPOHA OCHOBAHUS paBHA 6 CM, a yroj HaKJIOHA
OO0KOBOI rpaHH K IJIOCKOCTU OCHOBaHUS paBeH 60 rpagycoB. Haiinute 60okoBoe peOpo mupamuibl.

KoHTpoJsbHbIe BONIPOCHI A5l 3AIIUTHI:
1.[laiiTe onpeneneHre NpaBUJIbHOIO MHOTOTPAHHHUKA.
2.Kakoit MHOrorpanHuk umeet 4 rpanu? 6 rpaneii ? 8 rpaneii?
3. Kakue BUIbI CHMMETPHH XapaKTEPHBI JJIs IPABUIIbHBIX MHOTOTPAaHHUKOB?

IIpakTuyeckoe 3ansaTue Ne2l
Huauuap

Iesb: coBepilIeHCTBOBATh YMEHUS M HABBIKK PEIICHUS 33]]a4 C TEOMETPUUYECKUMU TEJIaMH.
3aganue:

l.I0upuna acdanbTHOTO KaTka paBHa 2M, a ero nuamerp paBeH 1 M. Kakyro ruiomaznb BBIpaBHUBAET
KaTOK 32 OJIMH 000pOT?

2.B oceBoM ceueHUM HMIMHJPA MMOJIYYHIICS KBaapaT Iuomaibpio 4 cM?. Haiizure: a) muiomas OCHOBAHHS
HWIMHJpa; 0) mIoma s OOKOBOM MOBEPXHOCTH WJIMH/PA; B) IUIOMIA (b OJHOW MOBEPXHOCTU LIMJIMHAPA.

3. Beicora mwmHapa pasHa 10 cM, a paguyc ocHoBanus | cM. Haiinure: a) rmiiomaaps OCEBOTO CEYCHHUS.
KoHTpoJibHbIE BONPOCHI sl 3aIUTHI:

1. UYro npencTaBisitoT cOO0W ceUeHUs MUIMHIIPA MIIOCKOCTAMU?
2. llepeuncnuTe OCHOBHBIC JIEMEHTHI IUIHH]IPA
3. CocraBbTe hopmysbl OOKOBOH U MOJHON MOBEPXHOCTH LIUIUH/PA.

IMpakTuyeckoe 3ansaTHe No2?2
Konyc

He.]'lb: COBepHIeHCTBOBaTI) YMCHI/HI " HAaBBIKHN pGHICHI/Ifl 3a1a4 C F@OMCTpI/I‘IeCKI/IMI/I TCIIaMHU.
3aganue:

1. Beraucnure miomaab OOKOBOH IMOBEPXHOCTH KOHYCa, BBICOTAa KOTOPOTO paBHA 3 CM, a paamyc
OCHOBaHUS 4 CM.

2. O0pa3yrolias KOHyca, paBHa 5 ¢M, HaKJIOHEHA K TUIOCKOCTH OCHOBaHUS moj yriaom 45 ° . Haiinute: a)
paanyc OCHOBaHHS KOHYca; 0) HailiuTe BHICOTY KOHYCA; B) TUIOIIalb OOKOBOI MOBEPXHOCTH KOHYCA.

3. Paguychl ocHOBaHU# yceueHHOTo KoHyca paBHbI 10 u 6. Haliqute: a) niuHy oOpa3yroliel yCe4eHHOTO
KOHYCa, €CJIi €ro BhICOTa paBHa 3; 0) TIIOIIa b OCEBOT0 CEUEHUS YCEYEHHOTO KOHYCa.

KOHTpOJIbHI)Ie BOIIPOCHI IJIA 3aIUTHI:

1. Yro mpencrapisioT coboil cedeHus UINHIPA MIIOCKOCTAMU?
2. PaBHBI 11 Opyr ApYTY YIIIbl MEXly 00pa3yolMMHi KOHYCa U INIOCKOCThIO OCHOBAaHUS?
3. PaBHBI 11 apyr ApYTY yIiibl M@Ky 00pa3yloIMMI KOHYCa U €ro OChlo?

IIpakTunyeckoe 3ansitue Ne23
Cdepa, map
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eab: coBepilIeHCTBOBATh YMEHUS M HABBIKM PEIICHUS 337]a4 C TEOMETPUYECKUMHU TEJIaMH.

3ananue:

1. CocraBbTe ypaBHeHHE cephl U HaiinuTe ee miomaas, eciu A(-2;2;0) — uentp chepst u M (5;0;-1) —
TOYKa MpUHAIeKaas chepe.

2. HaiinuTe KOOpAMHATHI IIEHTPa U paaunyca chepbl, 3aJaHHON ypaBHEHHEM

(x +5)%:(y —3)% + (z + 2)%:16

3. Paccrosinue oT 1eHTpa Imapa 0 CeKylled ero Iuiockoctu paBHO 4 cwm. [lnomans cedyenus mapa
IJIOCKOCTBIO paBHa 641 cm?. Haittu paanyc 3TOro mapa.

4. JIBa ceuenus mapa paauyca 10 cM napanienbHbIMU IJIOCKOCTSIMUA UMEIOT PaIMyChl, paBHbIE 6 CM U 8
cM. Haiitu paccrosiHue MEKy CEKYILMMU INIOCKOCTSAMH.

KoHTpoJsibHbIe BONPOCHI sl 3a1UTHI:
1. Moryr 1u aBe cdepbl ¢ OOMIMM EHTPOM U C HEPABHBIMU PaguycaMyd UMETh OOIIYI0 KacaTelbHYIO
IUIOCKOCTB?
2. Touku A u B npunaanexar mapy. [IpuHaanexut m mapy irodast Touka orpeska AB?
[TpuBeauTe IpUMEpPHI B3aUMHOIO PACIIOIOKEHHUS CPephl U IIIOCKOCTH

IIpakTuyeckoe 3anaTue Ne24
O0BéMBI Te
Henab: HayuuThcs pemarh TEOMETPUYCCKUE 3aJa4yd, ONUPAsSCh HAa HW3YyUYEHHBIC CBOWCTBA
TUTAHUMETPUIECKHIX U CTEPEOMETPUYCCKHUX (DPUTYP M OTHOIICHHA MEXTY HAMH.

3aganue:

1. Haitnure 00BEM KOHYCa, 00pa3yrolias KOTOpOTo paBHa S1cM, a paJimyc OCHOBaHUS paBeH 24 cM.

2. O6bém nunuHIpa paBeH 321, nuameTp ocHoBaHuUs 4 cM. HaiinuTe ero BeICOTY.

3. O0bém mapa pasen 32/3 n. Halinure paanyc mapa.

4. O0bem ycedeHHOro konyca 490w M, a paauycel OCHOBaHUM paBHBI 5 U 3 M. OnpenenuTe BBICOTY
3TOr0 YCEUEHHOI'0 KOHYCa.

5. OcHOBaHUEM NPSAMON TPEYTOJIbHOM MPU3MBI CIIYXKHUT NMPSMOYTOJIBHBIA TPEYTOJbHUK C KaTeTaMu 6 u §,
6okoBoe pedpo paBHo 12. Haitaure 00bemM pu3MBI.

KOHTpOJ’IbHLIe BOIIPOCHI AJIA 3aIIIMTbI:

1. MW3menutca nu o0beM LWIMHIpA, €CIU AMAMETP €ro OCHOBaHMS YBEJIWYHMTH B 2 pa3a, a BBICOTY
YMEHBIIUTS B 4 pasza?

2. Kak oTHOCATCS 00BEMBI IBYX KOHYCOB, €CJTH MX BBICOTHI PaBHBI, & OTHOIIICHUS PaIHyCOB OCHOBAaHHMA
paBHO 2?

3.  OrHomeHne 00HEMOB JIBYX IapoB paBHO 8. Kak oTHOCATCS TUIOmaan NX MOBEPXHOCTEH?

4. U3 Kakux TeJ COCTOUT TEJI0, MOJyYEHHOE BpallleHHeM paBHOOEIPEHHON Tpanenuy BOKPYT OO0JIbIIEro
OCHOBaHHUsA?

5. Kak usmenutcs o6weM chepsl, ecim ee paanyc yBeIUIuTh B 5 paz?

IIpakTHyeckoe 3ansitue Ne 225
IlepBooOpa3nas

Heab: chopMupoBarh M 3aKpenuTh IMOHATHE MEPBOOOPA3HOM, HAXOOUTh IMEPBOOOpPa3HBbIE (PYHKIMU
pa3HOTO YpPOBHS.
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3ananue:
1. Onpenenure GyHKITHIO, IJISI KOTOPOU SIBISETCS IEPBOOOPA3HOIA:

F(x) =tgx +6Jx—7

A3
2. Haitnure nepBooOpasHyto sl yHKIIHH F(x) = 4x" +cosx :

2
3. [ns GpyHkmm F(x)=x HalauTe TEePBOOOPA3HYIO F(X), rpaduK KOTOPOUW MPOXOIUT Yepe3 TOUKY

M(-L2)

KOHTpOJIbHLIe BOIIPOCHI IJIA 3aIUTHI:

1. Yro HaskBarOT epBOOOpasHoi it pyukuun y = f(x).
2. Ykaxwure 10 JBE EPBOOOPA3HBIC IS KaXI0H U3 CICAYIONIMX (PYHKIIN:
3
Ay =x

6)y = Vx

IIpakTnueckoe 3ansaTue Ne 26
HeonpenesieHHbIi HHTErpaJ
Hesn: chopmMupoBaTh MpeaCcTaBICHHUsI 00 MHTETPAITBHOM HCYUCICHHUH, TOHATH €ro CYIIHOCTh, Pa3BUBAThH
HaBBIKH TP HAXOKICHUU TIEPBOOOPA3HBIX M HEOIIPEISIIEHHOTO HHTErpaa.
3aganue:
1. Haiitu HeonpeeIeHHbI HHTETpal:
a) [(3 + 4x)dx

6) [ 5 dx
B)f%dx
r)[ (sinx + 6)dx

1) [(3cosx + 2sinx — 8)dx
e)[(3x®> — 5x* + 3x? — 5x + 2)dx

x) [ sin(5x + g)dx
3) [ ——dx

(5x+3)2

1
) [ ———dx
) =
KOHTpOJIbHI)Ie BOIIPOCHI IJIAA 3aIUTHI:

1.Yrto Ha3pIBaOT epBooOpas3Hoii st pyaknun y = f(x).
2.YKaxuTe 10 JBE IePBOOOPa3HbIE LIS KAXKION U3 CICIYIOIINX ()yHKIIHIA:
a)y =x3
6)y = Vx
3.Kakoe u3 MpUBEICHHBIX HUKE YTBEPIKICHHI BEPHO, a KAKOE — HET:
a) ecmn v = F(X) - mepBooOpasuas s ¢pyukmun y = f(x), To y = KF(kx + b)- mepsoobpasnas mus
y = kx + b;
0) ecmn y = F(x) — mepBoobpasnas mis Gpyakiun v = f(x), Toy = %F(kx + b) - mepBoOOpasHas 1St
y = f(kx + b).
4 Haxoxnaenue Gpynkuun f(x) mo ganHoii ee mpousBoanoi f'(x) Ha3pIBarOT oneparueii?
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IIpakTnyeckoe 3ansaTue Ne 27
OnpeneneHHbIil HHTErPaJ

Heas: chopmMupoBaTh yMEHHE IPUMEHEHUE OCHOBHBIX CBOWCTB ONPEACICHHOTO MHTErpaja, OTpadoTaTh
HAaBBIKM BBIUMCIICHUS ONPEIEICHHBIX HHTErPAJIOB.

3aganue:

1. Beiuucnuth onpeaesieH b HHTErpat:

a) f15(7x6 + 2)dx
6) J(2x? - 5) dx

B)f (4x + 1)dx

-1

r)f (3 —2x—x?)dx
-2

2 8x*+7x3 4+ 5x% -3
m . )dx

1( x2

KonTtpoJibHbIe BOMPOCHI JJIs 32U ThI:
1. Yro Ha3bIBAalOT OMpEACICHHBIM HHTEerpaioM ot ¢yHkmud Yy = f(x) mo orpesky [a;b]? Kak

0003HAETCS OINPEICIICHHBIN HHTETPa?
2. B deM coCTOUT reOMEeTPUIECKHUil CMBICI OTIPEICIICHHOTO HHTErpaa?
B gem cocTout (pm3myueckuii CMBICI ONPEICICHHOTO HHTEerpaia?

w

4. 3anumute Gpopmyny Herotona — JleiiOHuma s BRIYUCIEHUS ONPEAeIEHHOr0 UHTerpaia?

IMpakTnyeckoe 3ansiTue Ne 28
HNHTerpas u ero npuMeHeHne

Heapb: Cucrematu3upoBaTh TEOPETUUECKHUM MaTepual Mo TEME U pa3BUBaThb YMEHUS NPUMEHATH 3HAHUS
B HpI/IJ'IO)KeHI/ISIX I/IHTel"pa.TII)HOFO NCYHUCIICHUS.
3amanue:

1. CkopocTh ABMKEHHSI MaTepPUAIIbHOM TOYKH 3aaeTcs popmynon  V(t)= 48 - 2t + 1 m/c.
Haiinure myTh, mMpoiIeHHBIN TOYKOM 32 MepBbIe 4C OT Havaja JABUKCHUSI.

o 2 > o o
2. Teno neuwxetcs npsMoiHHEiHO co ckopocThio V(1)= 3 + 3t° m/c. Haiiaure myTh, MpoiIeHHBIH
TEJIOM 3a 2 C OT Hayasa JBHKEHUS.

3. Haiiaure nnomane GUrypsl, orpaHU4€HHON JINHUSIMHU:
a) y=x4,y=0,x=-2,x=0.

KOHTpOJIbeIe BOIIPOCHI AJiA 3aIIMThBI:

=

UYro HazbIBaeTCss KpUBOJIMHEHHOHN Tpanenueii?

no

ITo xakuM (opMysle MOMKHO BBIYMCINTH IUIOIMAAs KPHUBOJNWHEHHOW Tpamennu, F(x)- mobas
nepBoobOpasnas Gynkiwn f(x)?

IIpakTHyeckoe 3ansitue Ne 29
Pagukananl
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Leas: popmMupoBaTh yMEHHs IPEOOPA30BBIBATh BBIPAXKEHUS, COACPIKAIINE PAIUKAIIbI, yMEHUE peIlaTh

ypaBHEHUS COACPIKAIIUE PaTUKAIIBI.
3aganue:
1. Beruucnure:

4
a)t{—j_? 6)V16*V/4

B) 3/81-/49.3/24

2. Pemute ypaBHEHHE:
a) x'=81

6) xX*=5

B) Yx+1=3

r) Vx2— 5x+5=1

KOHTpOJ’ILHLIe BOIIPOCHI JIA 3alIIUTHI:

Urto Ttakoe pagukan?

[Iepeuncinre cBoKCcTBa KOPHS N-OM CTEIIECHHU.

Kak BbIUMCIINTE 3HaUEHHE CTETIEHU C JIFOOBIM LIEJIOUNCIIEHHBIM TIOKa3aTeneM?
Kak npeoOpa3oBbIBaTh BBIPAXKEHHUS, COAEPIKAIINE PATUKAIIbI?

o s wnh e

[IpuBeauTe mpuMepsl CTENCHHBIX (PYHKIIUN.

IIpakTyeckoe 3ansaTue Ne 30
CreneHu ¥ KOPHU

Ieab: 3HaTH CBOMCTBA CTETIEHU U KOPHS, YMETh BBIMOIHATH TOX/IECTBEHHbIE TPE0Opa3oBaHus
BBIPOKCHHH, COJEPIKAINX CTEIICHU U KOPHH.
3aganue:

P e — =5
1. BelyncianTh: a) V0,0625 0) V8 B) 422 *16%4738

1 4 3 5 1 3
2. VrpoctrTe BeIpaxeHne: a) ¢z * ¢7 6) ds : ds c) (t2)** ta

KOHTpOJ’IbHLIe BOIIPOCHI AJI 3aIIIMThBI:

1. Kak 3anucath KopeHb B N-0if cTeneHu?
2. JIns kakuxX 3HAYCHUN HE BCETJla UMEET CMBICI KOPEHb N-0il CTerneHu?

3. YTo Hy)XHO cienaTh UIsl TOr0, 4TOObI U30aBUTHCSA OT UPPALIMOHAIBHOCTH B TPOOHOM BBIpaKEHUH?

4. ITpousBeaeHrne N COMHOXHUTENEH €CTh?
5. YUemy paBHO BCSKO€ YMCIIO B HYJIE€BOM CTENEHU?

[IpakTnyeckoe 3ausaTue Ne3l
IHokazarenbHass pyHKIUA

I_Ie.m,: HU3YUCHUC rpa(bm(a MOKa3aTeIbHOM (I)yHKI_II/II/I, €ro CBOMCTB U BBIICHEHHE O0JIaCTH MMPUMCHCHUA

MoKa3aTeIbHON (QYHKIIUH.
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3aganue:
1. Moctpouts rpaduk GyHkmu a) y = 3* 0)y = (%)x +2

2. 3ancath cBocTBa QyHKIMU Yy = 3%

KOHTpOJIbHLIe BOIIPOCHI IJIA 3aIUTHI:

C xakuM OCHOBAHHEM HE PACCMATPHUBAIOT MTOKA3aTEIbHYIO QYHKINIO?
Kakas ¢yHKIMS Ha3pIBaeTCs MOKA3aTEIbHON?

OO6macth onpezesieHns MoKa3aTeabHON QYHKIIUHA — 3TO?

Kaxkoit siBnsiercs mokazarenbHas (yHKIHS: Y€THOW WUJIM HEYETHOM ?
VYKaXuTe MHOYKECTBO 3HAUYCHUH MMOKa3aTEIbHOU (PYHKITUN?

EECINS -

IIpakTnyeckoe 3ansitue Ne32
IMoka3aTeabHbIe ypAaBHEHUS

He.ﬂb: erIY6JIeHI/Ie IIOHUMAaHUA CYH_[HOCTI/I pa3JII/I'-IHbIX MECTOI0B pe]_HeHI/ISI ITOKA3aTCIbHBIX ypaBHeHI/II\/JI
JJI HOJIy‘IeHI/ISI HOBBIX 3HaHI/II\/JI.

3aganmue:

1. Pemmure nokazareinnrHoe YpaBHCHUC!

)55 =25 6)8 == 6) 6= V6

B) 62¥+1 =36 r) 62X +5%x65—6=0

KOHTpOJIbeIe BOIIPOCHI IJIf 3AIIIUTHI:

Hepe‘II/ICHI/ITL CII0COOBI PCUICHUA IMOKA3aTCIIbHBIX ypaBHeHHfI?
JIro6as cTereHsp MOJIOKUTEILHOIO YHCIIa €CTh YHCIIO. . ..
HpI/I JACJIICHHUHN OJUHAKOBBIX OCHOBaHHfI, OCHOBAHUC OCTACTCA MPCKHHUM, a [TOKA3aATCIIU CTEreHEen?

Awnh e

Kak pemaercss ypaBHEHHE, €CIM OJHA M3 €ro 4acTedl COIEPKUT alreOpandeckyro Cymmy cC
OJINHAKOBBIMH OCHOBaHUSIMH?
5. Kakoii 3HaK HY’KHO TIOCTaBUTh Mexy 4° — 10 x 2X+ 16 u 0?

IIpakTuyeckoe 3ansaTue Ne 33
ITokasaTenbHBIC HEPABEHCTBA

Ilem,: 3HAKOMCTBO C ITOKAa3aTCJIIbHBIMU HEPABCHCTBAMU U OCHOBHBIMU MCTOJAaMU PCHICHUA, O606H.[CHI/IC
3HaHUH U YMCHI/Iﬁ 0 IPUMEHCHUIO METOJIOB PCHICHUS ITOKA3aTCIIbHBIX HCPABCHCTB.

3aganue:

1. Pemnte HEpaBEeHCTBO:

a) 5% > 625 6) 4% <64

(D=5 1) 2x05%+3505-220

KOHTpOJ’IbHLIe BOIIPOCHI AJiA 3alIIMThbI:

1. Iloka3aTenbHBIMU Ha3bIBAIOTCSI HEPABEHCTBA, CO/IEpIKAIIIUE. . .

2. Ha3zoBHTE METOJIBI PEIICHHS MTOKA3aTEeIHHBIX HEPABEHCTB.

3. Ecmi ocHOBaHHE cTermeHHW a OoJjbllle €IWHHIBI, TO HEpPaBEeHCTBO & > 1 cmpaBeminBO TOTHA |
TOJIBKO TOT/1a, KOrjaa X?
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4. Ecnmu ocHoBanme crenenn 0 < a< 1, To HepaBeHCTBO @ < 1 crpaBeyIMBO TOT/Ia M TOJIBKO TOT/A,
Korza x?
IMpakTuueckoe 3anstue Ne 34
Jlorapudmpi

Heab: 3HaTh omnpeneneHue jorapupma, OCHOBHOE JOrapu(pMUUecKoe TOKIECTBO U €ro CBOMCTBA, YMETh
MIPUMEHSITH JUIsl BBIYMCIECHUS JIorapudma.

3ananmue:

1. Beranciure: ) 2!09232 g) 41110942 p) 1010910 0,01-2

2. Haittu x: a)loge,55 =x 0)logs % =X B)logzex =2

6) logs 50 B) log, 10+ log, 50 —log, 4

910g5 2

3. Boruucnure: a) log, 9 + 2 log, 8 - 2log, 3

25
2log,8+1log, ——log, 25
9, g, 16 d,

r)

KOHTpOJIbeIe BOIIPOCHI IJIf 3AIIIUTHI:

HazoBure ocHOBHOE Jorapu(MUUECKOE TOKIESCTBO.

Uemy paBeH jorapudm Mpou3BeACHUS IBYX MOJOKUATEITBHBIX YHCEN?
Jlorapudm 9acTHOTO JABYX TOJIOXKHUTEIBHBIX YHCEI paBEH?

Haiite onpenenenue jorapudpma.

Uemy paBeH necatuunblil unciaa 100?

EECINS -

HazoBute dpopmyny nepexoaa K HOBOMY
IIpakTuyeckoe 3ansaTue Ne 35
I'paduxu norapugmuyeckux GyHkumi

Lesb: paciimpuTh NPEACTABICHUS O JOrapuPMUUecKol GyHKINH, IPAMEHEHHE €€ CBOICTB B
HECTaH/IapPTHBIX CUTYalHsIX.
3ananne:
1. MocrpoiiTe rpaduk HyHKINU U IEPEUUCTUTE CBOMCcTBA QyHKIMU: Y = logix
3

2. Iloctpoute rpadux pynkuuu: a) y = logix + 2 0)y =logzx—3
2

3. Haitture o6macts onpenenenus Gpyakuuu: y = logs(x? — 8x + 12)
KoHTpOILHbIC BONPOCHI 151 3AIUTHI:

@OyHk1us, oOpaTHas MoKa3aTeNbHOU (QYHKIINU, Ha3bIBAETCS?

@Oynkius y = log, x Bo3pactaer Ha Bceil 00J1aCTH ONpeIeIeHUs IPU KaKOM 3Ha4eHuH (a)?
Oynkius y = log, x yObIBaeT Ha Bceil 06iacTu ornpeieieHus pu KakoM 3HaueHuu (a)?
Nwmeer nu norapudmuyeckast pyHKIUS HanOoIblIee 1 HAaUMEHbIlee 3HaUeHHs?

o s Dd e

I'padux pynkmu y = log, x cHUMMETpUYeH rpaduKy NOKa3aTeIbHONH QYHKIIUH OTHOCUTEIHHO?

IMpakTuyeckoe 3anatue Ne 36
Jlorapugmnyeckue ypaBHeHHs

Heab: popmupoBaHre OCHOBHBIX IPUEMOB pELICHUS JOrapu(PMUUECKUX YpaBHEHHH,
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MOBTOPUTH ONPEIENICHHE U CBOMCTBA JIoTapudma.

3ananue:

1. Pemuth ypaBHEHUE

a) log;(14 — x)=log; 5

0) logs(4x — 15)=logs(x + 3)
B) log,(5x — 6)=2

r) 2logs® x -5logs x +2=0

KOHTpOJ’ILHLIe BOIIPOCHI JIAA 3alIIUTHI:

1. JlorapudmuueckuMH ypaBHEHUSIMU Ha3bIBAIOT ypaBHEHUs BUaa?
2. Ilouemy mpu pemieHue Jjorapu(pMUUYECKUX YPaBHEHUH MOTEHLUPOBAHHMEM BO3MOYKHO IOSIBIICHUE
IIOCTOPOHHUX KOPHEM?

IMpakTuueckoe 3ausatue Ne 37
Jlorapudpmudeckne HepaBeHCTBA

]_[e.]'ll): IIO3HAKOMUTH C JIOFapI/I(l)MI/I‘IeCKI/IMI/I HepaBeHCTBaMI/I, II0Ka3aThb CHOC06I)I peIHeHI/Iﬂ
norapuMUIECKHX HEPaBEHCTB.

3aganue:

1. Pemmnth HEpaBeHCTBA:

a)log,(5x —2) > 1
6) 10g0'8(5X — 8) < 10g0,8(2X + 7)

B) 10g5(3—2x) > logs(4x+1)

KOHTpOJ’IbHLIe BOIIPOCHI AJIA 3aIIIMTbI:

1. JlorapupmMuyeckum HEpaBEHCTBOM Ha3bIBAE€TCSl HEPABEHCTBA BUA?
2. Korpaa norapudmuueckoe HepaBeHCTBO MEHSET CBOI 3HaK?

6. OCHOBaHUIO.

IIpakTHyeckoe 3anaTue Ne 38
MHoxecTBa

Iesib: HAYyYINUTHCS BBITIOIHATH ONEPAIUU HAT MHOKECTBAMH.

3ananue:

1. lansr 1Ba MHOXKecTBa: A={2; 4; 5; 8; 11; 12} u B={0; 1; 2; 3; 4; 5}. HaiinuTe nepeceyenue qaHHbIX
MHOYKECTB.

2. Jlanbl qBa muoxectBa: A={2; 4; 6} u B={1; 3}. Halinure 00beIMHEHNE NAHHBIX MHOKECTB.

3. Jlaubr qBa muoxkectBa: A={x € R, 5x + 13 > 0} u B={x € R, x + 5 > 1}. Haiinure oObeanHeHNE U
nepeceyeHre JTaHHbIX MHOKECTB.
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4. Jlansl 1Ba MHOXkecTBa: A={x € R, x? <4} uB={x € R, x + 3 > 0}. Haiinure 0oObeIHHCHHUE U
nepeceYeHre JTaHHbIX MHOYKECTB.

KOHTpOJIbHLIe BOIIPOCHI VI 3aIUTHI:

1. {aiite onpenenenue MHOXeCTBaA ?

2. Ilepeuncnure ciocoObl 3a1aHUST MHOYKECTB?

3. YTo Ha3BIBAIOT [IEPECEUEHUEM JIBYX MHOXKECTB?
4. Yro Ha3BIBAIOT O0OBEIVMHEHUEM MHOXKECTB?

IIpakTuyeckoe 3ansiTue Ne 39
I'padnl

LleJsb: 3HaTh OCHOBHBIE MOHATHS TEOPUU TPadOB.

3ananue
1. OnpenenuTs CTETIEHN BEPIIMH Tpada, 4 1
n300paKEHHOI'0 Ha PUCYHKE. — ——
3 . 2 N
2. JlaHa ceTb JKeNE3HbIX JOPOr, COEIUHSIONIMX HaceleHHbic 1yHKTbl. HaliTu kparuaiimme

oyt oT ropona OpenOypra (1) 1o Ka1Ioro HaceIeHHOro IMyHKTa (€CJIM JBUTAThCS MOXKHO TOJIBKO IO
J0poram).

:"'-;'r - ~ -
3 -' A Sl
: ’._:. \ —I;:’:'
o ” oo
() »
J -
| 1 }
OPEMEYPT ~ ;,‘
3. HOCTpOI/ITB rpacb MMOCTAaBOK KOJICCHBIX ITap Ha pacClpCACIUTCIIbHBIC CKJIAAbI IO YCJIOBHUIO:

«Ha cknane roToBOM NpOAYKIMHU MPOMBIIUIEHHOTO MPEANpHUATHS HMMEEeTCsl 3amac KOJIECHBIX Map B
konnyectBe 800 mT. MuHMManIbHBIN (pe3epBHBIA) MX OCTaTOK Ha 3TOM CKjaje cocrasiser 90 1mT.
[Ipoaykius npeanpusTHs pean3yeTcsl Yepe3 TPU paclpeleuTeNbHbIX CKiIaja. 3arnac KOJIECHBIX Map Ha
cknage Nel paBeH 75 IUT. IpU CpeAHECYTOUHOM oOBbeMe MX Mpojaax 22 IT. 3amachl KOJECHBIX Map Ha
ckiaane Ne2 — 95 mr., a Ha cxiage Ne3 — 100 mT. mpu cpegHECYTOUHBIX OOBbEMaxX HMX MPOAAK
COOTBETCTBEHHO 25 1 35 m»

KOHTpOJIbHI)Ie BOIIPOCHI IJIA 3aIUTHI:

1. Jlatb onpenenenue rpada.
2. Kakue neranu npu n300pakeHuH rpada He BayKHBI?
3. Uto Ha3bIBaETCSI MAPLIPYTOM, LIENBIO, IIUKIOM?

IIpakTuyeckoe 3ansiTue Ne40
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IlepecTanoBKH, pa3MelleHHUs], COYETAHUS

Ilesb: 3HaTh U yMETh NIPUMEHATH (POPMYIIBI IEPECTAHOBOK, Pa3MEIICHUH, COUSTaHUH.

3aganue:
3 5
1. Beruucnuts: 1) P 2) A 3) Cy 4)P; - Ps
10! 8 - 6!
2. Beraucnute: 1) 83l 2) 5!

3. YdeHuKy He00X0UMO cAaTh 4 3K3aMeHa Ha MPOTsHKeHUU 8 qHei. CKOTBKUMHU CIIOCOOaMH MOXKET OBITh
COCTAaBJIEHO PACIIUCAaHUE €T0 K3aMEHOB?

4. Kypbep J0DKEH pa3HEeCTH MaKeThl B 7 pa3HbIX yupekaeHuid. CKOJIIbKO MapIIPyTOB OH MOXKET BbIOpaTh?
5. B kmacce 7-M yyammxcs YCIENIHO 3aHUMAOTCs MareMaTukod. CKONBKUMHU CIIOCO0AMU MOXKHO
BBIOpaTh M3 HUX JBOMX JJISl y4acCTHs B MATEMaTHUYECKOW onuMIinaze?

6. B nmaccaxxupckom noesze 9 BaronoB. CKOJIBKUMH CIIOCOOAMU MOYKHO paccaauTh B moe3ze 4 uenoBeka,
IIPH YCIIOBUH, YTO BCE OHH JIOJKHBI €XaTh B Pa3IMYHbIX BaroHax?

7. CKOJIBKUMU PA3IUIHBIMU CIIOCO0AMU TS y4acTusl B KOH(PEPESHIINU U3 9 WICHOB HAyIHOTO 00IIecTBa
MOJKHO BBIOPATh TPEX CTYACHTOB?

8. CxonmpkrMu crioco6aMu U3 15 CTyJeHTOB IpyMITBl MOKHO BBIOpATh TPEX JUISL YUACTHS B IPA3IHUIHOM

KoHI1IepTe?
KoHTpoabHbIe BONPOCHI IS 3aIIUTHI:
1. Yro HazbiBaercs n- paxropuaniom?
2. Yto Ha3BIBaeTCs MEPECTAaHOBKAMU?
3. Uto Ha3pIBaeTCs MEpEMEIICHUSIMH?
4. UYrto Ha3bIBACTCS COYCTAHUSIMU?

IIpakTuyeckoe 3ansaTue Ne 41
Teopus BeposTHOCTEH

Heab: yMeTh BBIYHUCIIATH BEPOSATHOCTH COOBITHI Ha OCHOBE TIOJICYETa YHCIIA MCXO/I0B.
3ananmue:

1. Cpenu 170 neraneit, U3roTOBIEHHBIX HA CTAaHKE, OKA3aJIOCh 8 JAETajel, HE OTBEYAIOIIMX CTAaHAAPTY.
HaiinuTe BeposTHOCTB BBIOOpPA J€TaN, HE OTBEUAIOIIEH CTaHAAPTY.

2. Konrtponép, nposepssa kadectBo 500 uznennii, ycraHoBui, yTo 10 U3 HUX OTHOCHUTCS KO 2-MYy COpTY, a
octasibHble K 1-My. Halimute BeposTHOCTB: a) BbIOOpa u3aenus 1-ro copra; ©) BbIOOpa u3nenus 2-ro
copra.

3. Ha cxmane numeercs 50 nmeraneid, M3rOTOBICHHBIX TpeMsi Opuragamu. VM3 HUX 25 M3TOTOBJIEHO MEPBOi
Opuranoii, 15- Bropoit u 10 — Tperbeil. HaiiTu BepossTHOCTH TOro, 4TO Ha COOpPKY MOCTYINUJIA JIETallb,
M3TrOTOBJICHHASI BTOPOU U TpeTheil Opuraaoi.

4. UrpanpHyto KOCTb OpocaroT Tpuxk/ibl. KakoBa BepoSITHOCTB TOTO, YTO BBINAAET HHppa 5?

KOHTpOJ’IbHLIe BOIIPOCHI AJiA 3aIIIMThbI:

1. Kak popmynupyercs TeopeMa CIoKeHHs BEpOSITHOCTEH?
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N

Uemy paBHAa cyMMa BEpOSITHOCTEH POTHUBOITOIOXKHBIX COOBITHI?

3. B kop3une 5 6enbix, 3 UepHBIX U 7 MOJIOCATHIX MAPOB. YeMy paBHA BEPOSTHOCTH IOCTATh HAYyTra
OJIHOILIBETHBIN 1ap?

UYro Ha3bpIBaeTCs yCIOBHOW BEPOSTHOCTBIO?

Kak popmynupyercs TeopeMa yMHOXKESHHUS BEPOSTHOCTEH?

S

IIpakTuyeckoe 3ansaTue Ne4?2
MateMaTH4YecKasi CTATHCTHKA

Heab: nproOpecTy HaBbIK HAXOXKIEHUSI MAaTEMAaTUYECKOTO OXKHUIaHUS, JUCTIEPCUH U CPETHETO

KBaJPaTUYHOIO OTKJIOHEHMS JUCKPETHOU CIIy4allHON BEJIUYMHBI 3aKOHOM PaCIIpPEICIICHHUs.

3ananue:

1. Haiinute wmarematnueckoe oxumaanne M(X), aucnepcuto D(X) u cpegHee KBaapaTUUHOE
otkionenue § (X).

X -1 -2 -3 -10 -12 -20 -30 -40

p 0.1 0.1 0.1 0.09 0.3 0.009 0.3 0.001

KOHTpOJIbeIe BOIIPOCHI IJIf 3AIIIUTHI:

1. Kakas BennurHa Ha3bIBaeTCs CAy4aitHON?
2. Kakas ciydaiiHasi BeTUYMHA Ha3bIBAETCS JUCKPETHOMN?
3. Uro HazbIBaeTCs 3aKOHOM paclpe/ieeHus CllydyailHON BeTMYnHBI?

IIpakTuyeckoe 3anaTue Ne43
KomOuHaTopuka u Teopusi BEpOSATHOCTEM

HeJsb: mpruoOpecTH HABBIK PEIICHUS MPUKIATHBIX 337a4 Ha HAX0KJCHUE BEPOSTHOCTH COOBITHS, HA
OTIpeJIeIEHUE BEPOSATHOCTH C UCTIOIH30BAHUEM TEOPEMBI CIIOKEHHS BEPOSTHOCTEH.

3aganue:

1. B ypHe cogepxxutcs 8 6embIx U 6 KpacHbIX 1mapoB. CiryyaiiHeiM 00pa3oM BeIHMMaIOT 4 mapoB. Kakosa
BEPOSITHOCTH TOT0, YTO CPEJIM HUX UMEETCS: a) pOBHO 3 OeNbIX 1I1apoB; 0) MeHbIlE, YeM 3 OelbIX MIapoB;
B) XOT ObI OZIH OeJbIi map.

KOHTpOJ’IbHLIe BOIIPOCHI AJIAA 3alIIMThBI:

1.Yro Ha3bIBaeTCS COYETAHUSIMU?

2.3anummTte GOPMYITY ISl BRIYUCIICHUS] COYCTAaHMH.

3.Kakue coOBITHS Ha3bIBAIOTCS HECOBMECTHBIMH, IPOTHBOMOJIOKHBIMH, HE3aBUCHMBIMH, 3aBUCHMBIMH?
4.Yt0 Ha3bIBaeTCs YCIOBHOM BEPOSITHOCTHIO?

5.Copmynupyiite TEOPEMBI CI0KEHUS 1 YMHOXKEHUS BEPOSITHOCTEH.

6.Kakue coObITHs Ha3bIBatOTCA J0CTOBEpHBIMU? [IpuBeanTe mpumepsl.

7.Kakue coObITHS Ha3bIBatOTCA HEBO3MOXKHbIMU? [IpuBeauTe mpuMepsl.

8.UTo Ha3bIBaeTCsl BEPOATHOCTHIO COOBITHUS?

IIpakTnyeckoe 3anssTue Ned4
Pemenue ypaBHenuit
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Ieab: MOBTOPUTH pelICHUE MTOKA3ATEIbHBIX, JOTApU(PMHUUECKUX YPABHEHHH.

3aganmue:
1. Pemute nokasaresnbHble YPAaBHEHUS:

1 2-3x
a)(gj =25

6)3 -3 +3" =63
) =10°

2. Pemnte norapupmMuuecKue ypaBHEHUS:
a)log,(2x—1) =3

0) logo(4x+5) —log,o(5x + 2) =0

B) log;(2x + 1) = logs 13 + log; 3

KOHTpOJIbeIe BOIIPOCHI JIA 3alIIUTHI:

Yto Ha3kIBaeTCs KOpPpHEM ypaBHeHI/IH?

M wnh e

IIpakTuyeckoe 3anaTHe Ne 45
Penrenne HepaBeHCTB

]_le.ﬂb: MMOBTOPHUTH PCHICHUEC ITOKA3aTCJIbHBIX, J'IOl"apI/I(bMI/I‘leCKI/IX, HppalMOHAJIbHBIX HCPABCHCTB.

3aganue:
1. Pemuth HEepaBeHCTBA:

a) 7% > 49

HEE

W) <5
B) S
r)\/x+2 >4 -X
VX=2<X-2
1)

e) 10g5(3 — ZX) = 10g5(4—x + 1)

KOHTpOJIbHI)Ie BOIIPOCHI IJIA 3aIUTHI:

YpaBHeHHE MTpeICTaBIsIeT COO0H PaBEHCTBO. ..

[lepeuncnure oOIIMe METOABI PEIICHHS YPABHEHHIA.
B yem cocTout cyTh MeTO/1a 3aMEHBI IEPEMEHHOM MPU PELICHUN YpaBHEHUI?

1. Ecnu HepaBeHCTBA 3aMMCHIBAIOTCA C IIOMOIIBIO 3HAKOB < WJIM >, TO UX HA3bIBAIOT ... HEPABEHCTBAMHU.
2. Ecmm o0e yacTi HepaBeHCTBA YMHOXHTH MJIH Pa3AeIUTh HA OJTHO U TO K€ MOJIOKUTEIBFHOE YHCIIO, TO

... HCPABCHCTBA HC U3MCHUTCA.

3. Ilepeuncnure oOrIHe METOABI pEIICHUS] HEPABEHCTB.

IIpakTuyeckoe 3ansitue Ne 46
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IHapamerpsbl

Ilesib: U3y4nTh OCHOBHBIE CITIOCOOBI PEIICHUsI YPaBHEHUH U HEPABEHCTB C TTapaMEeTPaMH.
3aganmue:
1. TIlpu Bcex 3Hau€HUSIX NMapaMeTpa d PEUINTb YpaBHEHUE:

bk +3|-alx -1 =4.

KOHTpOJ’ILHLIe BOIIPOCHI JIAA 3alIIUTHI:

1. Yro Takoe napamerp?
2. Ilepeuncnute OCHOBHBIE METOJIBI PELICHUS 3aJaHU C ITApaMeTPaMHu.
3. CocTaBbTe QITOPUTM PEIICHUS 33/1a4 C TapaMeTPaMH.

Kountposnpyemsie komnerenuuu: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
Kpurepumn oueHku:

«5» — ot 86% 10 100% mnpaBUIBHBIX OTBETOB.

«4» — o1 76% no 85% npaBUIBHBIX OTBETOB.

«3» —0t1 61% 10 75% npaBUIBHBIX OTBETOB.

«2» —menee 61% npaBUIBHBIX OTBETOB.

Hepeqeﬂb BOIIPOCOB ISl IOATOTOBKH K 3K3aMEHY:

Yo Takoe npocroe uucino?

Kaxoe uricro HazpIBaeTcst COCTaBHbIM?

Paznoxxure Ha pocTblie MHOMKUTEM uKciio 720.

Cdhopmymnupyiite TeOpeMy O JAEIEHUH C OCTaTKOM.

Yt0 Takoe B3aMHO IPOCThIE YKcia?

Kaxkue 3HaeTe cBOiCTBa OTHOIIEHHS JETMMOCTU Ha MHOYKECTBE HAaTypaIbHbIX YMCeN?
JlaiiTe onpeneneHne YucioBOi OKPYKHOCTH.

Yro takoe Sin t, cos t, tg t, ctg t?

[lepeuncanre OCHOBHbIE CBOICTBA (DYHKIIMU y=COSX.

0. [Tepeuncnute OCHOBHBIE CBOIMCTBA PYHKIMU Y=SINX.

11. Yo Takoe ropu30HTAIbHbBIE U BEPTUKAIbHbBIE ACUMIITOTHI?

12. B yeM COCTOHUT TeOMETPHYSCKUNA CMBICIT IIPOU3BOIHOMN?

13. Yro Ha3bIBaIOT MPEEIOM YHUCIOBOM MOCIe10BaTEIbHOCTH?

14. B uem cocTouT (pU3NUECKHUI CMBICT IPOU3BOIHOMN?

15. Copmynupyiite onpeneneHue Npou3BOAHOM.

16. Ilepeuncnute OCHOBHBIE MpaBuia quddepeHIpoBaHUS.

17. Ilepeuncnute OCHOBHbIE aKCHOMBI CTEPEOMETPHUU U MX CIIE/ICTBUS.

18. Kakue npsiMbie B IPOCTPAHCTBE HA3BIBAIOTCS MapaUICTbHBIMU?

19. laiiTe onpeaeneHne napaiieqbHOCTH NPSMON U IUIOCKOCTH B IPOCTPAHCTBE.
20. Kakwue mpsiMble B TPOCTPAHCTBE HAa3BIBAIOTCS CKPEIIMBAIOIITIMHCS ?

21. Yro Takoe yroi MEeXAy CKPEIIMBAIOIIUMHCS MPSIMbIMU?

22. [laiiTe onpeenieHue MepreHAUKYIIPHOCTH MPSIMOHM M TUIOCKOCTH B TIPOCTPAHCTBE.
23. Yrto Takoe neprneHauKymsp?

24. Yro Takoe MpOEKITHs MPSIMON Ha TUIOCKOCTH?

25. Kakue miockocTy B IPOCTPAHCTBE HA3BIBAIOTCS MEPIIEHAUKYIAPHBIMU?

26. Uto Takoe IByTpaHHBINA yroi?

27. Yro takoe pagukan?

PO ~NoOk~wWwDdDE
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,

45.
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

57.
58.
59.

60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72,
73.
74,

75.
76.

[Tepeuncnute cBOCTBA KOPHS N-0il CTEMEHH.

Kak BbIUMCINTE 3HAUEHHE CTETIEHH C JTFOOBIM LEI0OUNCIEHHBIM TIOKa3aTeneM?
Kaxk mpeoOpa3oBbIBaTh BEIpAKEHUS, COJIEPIKAIINE PATUKAIIBI?

[TpuBenuTe mpUMephl CTENEHHBIX (QYHKINH.

JlaiiTe onpeneneHne noka3areabHON (YHKIIUH.

[lepeuncnure CBOWCTBA MOKa3aTeIbHON (QYHKIINH.

[IpuBeauTe mpuMepsl MOKa3aTeAbHBIX (PYHKIIHMA

Kakue ypaBHeHMsI Ha3bIBaIOTCA [10KA3aTE€IbHBIMU?

Kakue HepaBeHCTBa HAa3bIBAIOTCA MOKA3aTEIbHBIMU?

Haiite onpenenenue orapudpma.

[Iepeunciure cBolicTBa JIorapuPpMUIECKO GyHKIIUH.

[lepeuncnure cBoiicTBa Jorapudma.

Kakwue cymecTByloT METO/IbI peleHus JJorapupMuIecKux ypaBHEHUN?

Kak nepeiiT K HOBOMY OCHOBaHHIO Jiorapupma?

UYro o3HauaeT nocrosiHHasg C B ONpeIeIeHUH HEONPEAEIEHHOT0 HHTerpaia?

[Touemy MHTErpasl Ha3bIBACTCS HEOTIPEIETICHHBIM?
Kakas ¢yHKIMS Ha3pIBaeTCs IEpBOOOpa3HON A 3a1aHHON (QyHKIUU?

Yrto Ha3BIBacTCH HCOMPCACIICHHBIM I/IHTera.HOM?
B uem cocTout reomeTpuuecKuil CMBICI HEOIPEIEIEHHOTO HHTErpasa’?

Kaxue Buibl IBUKEHUI B IPOCTPAHCTBE BbI 3HAaeTE?

Kakue 1Ba BeKTOpa B IPOCTPaHCTBE HA3bIBAIOTCS KOJUIMHEAPHBIMU?

JlaiiTe onpenesieHne BEKTOpa B IIPOCTPAHCTBE.

YeMy paBHO CKaJISIpHOE POU3BEIEHUE BEKTOPOB?

Kakue 1Ba BEeKTOpa B IPOCTPAHCTBE HA3bIBAIOTCS KOMILJIAHAPHBIMH?

[Ipu3ma umeer N rpaneil. Kakoii MHOrOyrojJbHUK JIEKUT B €€ OCHOBAHUU?

Kak n3menutcs 00bem cepsbl, eciiu ee pajuyc yBeJIuuuTh B 5 pa3?

MoryT 51 Bce TpaH# TPEYroJIbHOW MUPAMU/IbI OBITh PSMOYTOJIBHBIMU TPEYTOJIbHUKAMU?

Yro npencTaBisoT OO0 CeUeHUs HUIMHAPA MIIOCKOCTAMU?

MoryT 11 aBe cdepsl ¢ OOMMM IEHTPOM U C HEPABHBIMH PAJAMYyCaMU MMETh OOIIYIO0 KacaTeIbHYIO
IJIOCKOCTB?

Touku A u B npunaiexar mwapy. [Ipunaanexur au mwapy 1rob6as Touka otpeska AB?

PaBHBI 11 ApyT IpYTy YIIIbl MEXy 00pa3yloUMMHI KOHYCa U INIOCKOCThIO OCHOBAHUS?

WN3menutcs nu oO0beM IWIMHApA, €CIM JUaMETp €ro OCHOBAaHMs YBEJIMUYUTh B 2 pas3a, a BBICOTY
YMEHBIINUTS B 4 pasza?

byper nm nupamupa mpaBWIIBHOM, €cOM €€ OOKOBBIMU TpaHSAMHU SIBIISIIOTCS MpaBUJIbHBIE
TPEYTrOJIbHUKN?

OTtHoieHne 06beMOB BYX 11apoB paBHO 8. Kak 0THOCSTCS MiIomaau ux moBepXHOCTEH?

Yro npexacraBiseT coboit yucio i?

Kaxkoe 4ncio Ha3bpIBatlOT KOMITJIEKCHBIM?

Kak HaiiT MOZyJIb KOMIUIEKCHOTO YHcCIia?

Kaxue xommiekcHble yuciia Ha3bIBalOTCS CONPSHKEHHBIMU?

Kakue cymecTByroT GopMbl KOMIIJIEKCHBIX YHCEN?

[lepeuncnure ocCHOBHBIE 3a/1a4ll KOMOMHATOPUKH.

Yro HazbIBaeTcs n- GpakTopuaiom?

Uro Ha3bIBaeTcs repecTaHoBKaMu?

UYro Ha3bpIBaeTCs EpEMEILIEHUAMU ?

UYrto Ha3pIBaeTCS COUYETAHUAMMU?

Kak popmynupyercs Teopema ciokeHust BEpOSITHOCTEH?

Yemy paBHa cymMMa BEpOSITHOCTEHN MPOTUBOIOIOKHBIX COOBITHII?

B xop3une 5 Oenbix, 3 yepHBIX U 7 MOJOCATHIX IAapoB. YeMy paBHa BEpOSTHOCTH JOCTaTh Hayraj
OJTHOIIBETHBIN T1ap?

UYro Ha3bpIBaeTCs yCIOBHOW BEPOSTHOCTBIO?

Kax ¢popmynupyercs TeopemMa yMHOXKEHHS BEpOSITHOCTEN?
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77,
78.
79.
80.
81.
82.
83.
84.
85.
86.

[Tepeunciure 001IME METOIBI PEIICHUST YPABHCHUH.

[lepeuncaure oOIIME METOIBI PEILICHUS HEPABEHCTB.

B dyem cocTouT CyTh METOAA 3aMEHBI IEPEMEHHOM MPH PEIICHUN YPAaBHEHU?
IIepeuncinre METOABI PELICHUS CUCTEMBI YPaBHEHUM.

CocTraBbTe aNrOpUTM PELICHHS 3a7a4 C [TapaMeTpamu.

Cdhopmynupyiite anroput™ AelieHUss MHOTOYICHOB 0€3 OcTaTKa.
Chopmynupyiite anroput™ AesieHUuss MHOTOUJICHOB C OCTaTKOM.

Kax 3Byuut Teopema bezy?

Kak Beirsiiut opMysia COKpaeHHOr0 YMHOXKEHHUS 1711 BBICHINX CTENeHe?
Kakue cymiecTByroT METO/IbI PELLIEHUS] YPAaBHEHUI BBICUINX CTEIIEHEN?
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3ananus 1J151 OLlEHKHM OCBOEHMS mpeaMeTa 3a 1 cemectp

TunoBoi BAPUAHT JIS 3a4€Ta ¢ OLEHKOM
Pemenuve 3amaHuii  JODKHO OBITH NPUBEIACHO IOJHOCTBIO, CONPOBOXKIATHCS  Pa3BEPHYTHIMH
MOSICHCHUSIMH: HEOOXOJMMO TPUBECTH B OOIIEM BHAC BCE HCIOJIb3yeMble (OPMYIBI; OOBSICHUTH U
MOTHBHUPOBATh BCE JICWCTBHS IO XOAY PELICHHS, CIeaTh HeoOXxoauMble deprexu. [locie perreHus
KaXKJI0TO 3aJIaHus JOJDKEH OBITh 3aMicaH OTBET.
Bpewmsi BoinostHenus 3aaanuii — 90 MUHYT
1.(1 6asn) Haiitu mymuny Bektopa: a{3; 0;4 }.
2.(1 6amn) Beriuucnute y, ecnmu y = 2x° + 17x+3.

3.(1 6aaur) Haiinure quaroHains MpsSMOYToJIbHOTO MapajlieienuIieia, €CJIM ero u3MepeHus paBHbl 4; 1; 4,

4.(2 6anaa) Haitnure HanOospliee 1 HAaMMEHbIIIEe 3HAUCHHUS (DYHKITHH y=x2 -7x% +11x-21 na OTpe3Ke
[-1;0].

22—22_1

5.(3 6anma) Beruncnure ETPRER

ecnmmz; =3+ 2iuz, =—2+ 3.

ITAJT0OHBLI OTBETOB

1 2 4 5

3
5 10x*+17 V33 -40;-21 0,25+3,75i

Kpurepun onenkmn:

«5» — o1 86% 10 100% npaBUIbHBIX OTBETOB.
«4» — ot 76% 1o 85% mpaBUIBLHBIX OTBETOB.
«3» — 0T 61% 10 75% mnpaBUIBHBIX OTBETOB.
«2» —meHee 61% mpaBUIbHBIX OTBETOB.
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3anaHus 17151 OLEHKH OCBOCHMSI MpeaMeTa 32 2 CeMeCTp

KY -54
OTXT — crpykrypnoe nonpazaenenue OpUIIC — ¢punmana [Mpusl ' VIIC

PaccmoTtpeno npenmeTHOM SK3AMEHAILIMOHHBIN BUJIET Nel YTBEPXIAIO

(uMKII0BOI) KOMHCCHEH OVIL07 MaTeMaTuka PykoBoauTenb CTpyKTypHOTO

« » 2026 . noxpasnenenus CIIO (OTXKT)

I'pynma Cemectp_lI
Ipencenatens [THK pyn P2 IT.A. I'paueB
« » 2026 r.

HNHcTpykuus 1J1s1 00y4ar0muxcst

DKk3aMeHalMoHHas padora BkIo4yaerld 3amanus mo anreOpe W HavyajlaMm aHaAU3a U TEOMETPHUH.
Yacte 1 comepxkur 12 3amanuii (1-12) mo 1 Gamny, gacte 2 — 3 3amanus (13-15) mo tpu Gamna. [Ipu
BBINOJIHEHUH 3aJ]aHUi 4acTh 1 HeoOXOAMMO MPECTaBUTh KpaTKoe pelieHue. Pemenre 3aaanuii yactu 2
JOJDKHO OBITH MPHUBEACHO IMOJIHOCTHIO, COMPOBOXKIATHCS Pa3BEPHYTHIMH TOSCHEHUSMHU: HEOOXOIUMO
MPUBECTH B OOIIIEM BHJE BCE UCIOJIb3yeMble (OPMYIIbl; OOBSICHUTh H MOTHBHPOBATH BCE JCHCTBUS IO
XOJly PEIICHUs, CAeliaTh HeoOXoaumble depTekd. [locie pemeHus Kaxaoro 3agaHus JODKEH OBITh
3amMcaH OTBET. 3a/laHusl SBJSIOTCS CTaHIAPTHBIMU JJISl Kypca MaTeMaTUKH CPEIHEro (IIOJHOro) OOIIero
oOpa3oBaHUsI.

Kpurepum ouenkn

OTtmerTka (OIICHKA) KonuyecTBo npaBHIIbHBIX KosimdyecTBo MpaBUILHBIX OTBETOB B
OTBETOB B % Oaytax
«5» (OTIMYHO) 86-100 19-21
«4» (xopomio) 76-85 16-18
«3» (yIOBIETBOPUTEIHHO) 61-75 13-15
«2» (HEYyIOBJIETBOPUTEIHLHO) 0-60 12

Bpems BbinosiHenus 3aganuii — 120 MuHyT

Yacrs 1. IIpeacraBbTe KpaTKoOe peliecHUe

1.(1 6amwt) Vipocrure Boipaxerue: 72 -7%2,

2.(1 6a1) Pemnte okasarenpHoe ypaBHeHue: 32 = 37

3. (1 6an) Beruncnure: l0ogy2 + 10g,16.

4.(1 6asur) Pemure norapudmudeckoe ypaBuenue: 10gs(X+2)=2.

5. (1 6aqur) Haiinure MHOXKECTBO BCeX MEPBOOOPA3HBIX (PYHKLIUN Y = COS X.

) . 3
6.(1 6ai1) Beruncnute onpenenénnblii naterpan | 0 x%dx.

7.(1 6ast) CKOJIBKUMH CIIOCO0aMU MOTYT IIECTh YEJIOBEK CTOSITh B 0Uepe/lb K TeaTpalibHOM Kacce?
8. (1 6amn) OnpenenuTs CTENeHb BepIIMHBI A rpada.

B

A
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9. (1 6a/ur) BeruncauTe MaTeEMaTHYECKOE 0’KUJAHUE TUCKPETHON CIIy4aiiHON BEIMYMHBI, 3aJaHHON

3aKOHOM PaCIpeICIICHHS.

X 1 2

3

P 02 | 03

0,5

10. (1 6a1) Pemnte HepaBencTso: 87 >0,125.

X X
11. (1 6amn) Pemnre ypaBHeHue 4 - (1—16) +15- G) —4=0.

12. (1 6am) IpeacraBpre MHOTOWICH B cTaHaapTHoM Buae(x — 2)(x + 2)(x — 5).

Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue

13.(3 6asa) Beruucnure miomans GUrypsl, OrpaHHuCHHON JTHHUSIMHU: Y = X2, y=0,x=2,x=3

14.(3 6aaua) OOpasyromas KoHyca paBHa 8 cM, a BbIcOTa KOHyca paBHa 6 cm. Haligure miomans
TMIOJIHOM ITOBEPXHOCTH U 00BEM KOHYCA.

15. (3 6anna) Pemure HepaBeHcTBO 10g5(3—2X) > logs(4x+1)

ITAJIOHLI OTBETOB

1 2 3 4 5 6 7 8 9 10 11

49 1 5 7 sinx+ C 9 720 3 2,3 (=1; ) 1
12 13 14 15

x3 —5x% —4x+ 20 6% KB.eJ 16mV7+287 em?;56m em® (1,5;00)

Kputepun onenkn

OtmeTka (OIIeHKA)

KomuuectBo MMPpaBUJIBHBIX

KomnunuectBo IpaBUJILHBIX OTBCTOB B

OTBETOB B % Oautax

«5» (OTIMYHO) 86-100 29-33

«4» (xopouio) 76-85 25-28

«3» (y1IOBIIETBOPUTEIIHHO) 61-75 20-24
«2» (Hey/1OBJIETBOPUTEIIHLHO) 0-60 0-19
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