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HacnopT KOMILJICKTA KOHTPOJIbHO-OCHOYHBIX CPEACTB

B y4eOnbIX manax yueOHas aucuuruinHa «OYJ[ 07 MaremaTuka) BXOJIUT
B COCTaB oOOmMUX Y4YEOHBIX TMPEAMETOB, (DOPMUPYEMBIX U3 00s3aTEIHHBIX
npeaMetHoix  obnacter  DI'OC  cpemnero  oOmiero  oOpa3oBaHusl, s
cnenuanbHocTe CIIO. C yuéroM npoduiist ocBanBaeMoO# CIIEMAIBHOCTH JJAHHBIN
y4eOHBII peIMeT peasin3yercs Ha 1 kypce.

OcBoenue coaepxanus ydeOHou auciumiuael OVl 07  Maremartuka
o0ecrieunBaeT JOCTUKEHUE CTYJEHTAMHU CIIECIYIOIIUX PE3YIbTATOB:
JUYHOCTHBIX (JI):

JI1. ChopMupOBaHHOCTH MPECTABICHUN O MaTeMaTUKE KaK YHUBEPCAIbHOM
A3bIKE€ HAyKH, CPEJICTBE MOJICIMPOBAHUSI SIBJICHUN U MIPOIIECCOB, UJICSIX U METOJaX
MaTeMaTUKH;

JI2. TloHumaHue 3HAYMMOCTHM MAaTE€MAaTHUKH IS HAYYHO-TEXHHUYECKOTO
nporpecca, CcHOPMUPOBAHHOCTh OTHOIICHUSI K MaTreMaTUKE Kak K 4YacTu
o0IIeueIoBeYeCKOM KYJbTYphl 4epe3 3HAKOMCTBO C HCTOpPHEH pa3BUTHS
MaTEMAaTHKH, SBOJIIOIUEH MaTEeMaTUYECKUX UJICH;

JI3. Pa3BuTHE JOTMYECKOTO MBILUIEHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHUS,
ANTOPUTMUYECKOMN KYJIbTYPhI, KpUTUYHOCTH MBIIIJICHNUS HA YPOBHE, HEOOXOIMMOM
U151 Oyayien mpodecCuoHaaIbHON IeATeIbHOCTH, JJISl TPOJIOKEHUST 00pa3oBaHus
¥ caM00Opa30BaHus;

JI4. OBnaneHue MaTeMaTUUYECKUMH 3HAHUSIMU M YMEHUSMH, HEOOXOAUMBIMU
B TIOBCEIHCBHOM JKWM3HHU, [UJII OCBOCHHUS CMEXHBIX €CTeCTBEHHOHAYYHBIX
JUCIUTUIMH W JAUCIHUIUIMH  NPOGECCUOHATBHOTO IMKJIA, IS  TOJTY4YeHUs
oOpazoBaHus B 00JIaCTSIX, HE TPEOYOIMX YriayOJeHHOW MaTeMaTH4ecKOon
MOJITOTOBKH;

JI5S. TotroBHOCTP W CHOCOOHOCTh K O0Opa3oBaHWIO, B TOM YHCIIC
caM0OOOpa30BaHMI0, HA MPOTSHKEHUM BCEHM JKM3HM, CO3HATEILHOE OTHOIIECHHE K
HEIMPEPHIBHOMY O0pPa30BaHUIO KaK YCIOBUIO YCIENTHOW MPOPECCHOHAIBHOW U

OOIIIECTBEHHOH JEITEIILHOCTH,



JI6. ToTOBHOCTP W CHOCOOHOCTH K CaMOCTOSITENIBHOW TBOPUYECKOW U
OTBETCTBEHHOM €SI TENHHOCTH;

JI7. TOTOBHOCTD K KOJUIEKTUBHON paboTe, COTPYIHUUYECTBY CO CBEPCTHUKAMU
B 00pa3oBaTeiabHOM, OOIIECTBEHHO TMOJE3HOW, Yy4eOHO-HCCIeA0BaTEIbCKOM,
MIPOEKTHOW U JPYTUX BUJIAX AEATEIbHOCTH;

MeTanpeaMeTHbix (M):

MI1. YMenue caMOCTOATENBHO ONPEAENATh UEIU AEATEIIBHOCTA U COCTABIIATh
IJIAHbl  JIEATEIIBHOCTH; CAMOCTOSTENBHO OCYIIECTBIATh, KOHTPOJIHUPOBATH U
KOPPEKTUPOBATh JI€SITEIBHOCTh; HCIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI s
JIOCTUKEHHUSI TIOCTaBJIICHHBIX II€J€ U pealu3alli IUIAHOB JEATEIIbHOCTH;
BBIOMPATH YCIEIIHBIC CTPATETUH B PA3IIMYHBIX CUTYAIIHIX;

M2. YMmeHue npoayKTUBHO OOIIAThCA M B3aUMOJIEMCTBOBATH B IIpoOIlecCe
COBMECTHOM  JESATEIbHOCTH, YYUTHIBATh TMO3WLIHMH  JPYTUX  YYAaCTHUKOB
nesTeabHOCTH, 3 (PEKTUBHO pa3peniaTh KOH(DIUKTHL;

M3. BrnaneHue HaBbIKAMH IMO3HABATEJIBHOM, Y4€OHO-HCCIIENOBATEIbCKON U
MPOCKTHOM JESATENHHOCTU, HABBIKAMU pa3pelieHuss MpoOJeM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSTEIbHOMY IMMOUCKY METOAOB PEIICHUS TPAKTUYECKUX 3a/1a4,
MPUMEHEHUIO PA3JIMYHbIX METOAO0B MTO3HAHHS;

M4. TOTOBHOCTP M CIOCOOHOCTH K CaMOCTOSTEIHHOW HH(OpPMAIMOHHO-
MO3HABATENILHON JIESTEILHOCTH, BKIIIOUAsi YMEHUE OPUEHTUPOBATHCS B PA3TUUHBIX
UCTOYHUKAX HH(POPMAIUM, KPUTUYECKH OLIEHUBaTh M HWHTEPIPETUPOBATH
noy4yaeMyro HH(OpMaIluIo;

MS. Branenue S3bIKOBBIMHU CPEACTBAMHU: YMEHHUE SICHO, JIOTHYHO U TOYHO
U3JIaraTh CBOIO TOYKY 3PEHUSI, HCII0JIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBRA;

M6. BrnageHue HaBbIKAMHM TO3HABATENbHON pedIeKCUd KakK OCO3HAHMS
COBEpIIAEMbIX JECHUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHUI, TPAHUI] CBOETO 3HAHUS W HE3HAHMs, HOBBIX MMO3HABATENIbHBIX 33/1a4 U
CPEACTB 1Sl X TOCTUKEHHS;

M7. lleneycTpeMJIEHHOCTb B  IIOMCKaXx W  IPUHATUU  PELICHUH,

COO6pa?>I/IT€JIBHOCTB N MHTYHULIUs, Pa3BUTOCTb ITPOCTPAHCTBCHHBIX HpeﬂCTaBHCHHﬁ;



CIOCOOHOCTH BOCIIPUHUMATD KPACOTY M TAPMOHHUIO MUPA;

npeameTHsbix (II):

IT1. ChpopmMupoBaHHOCTH MPENCTABICHUM O MAaTEMAaTUKE KaK 4aCTH MHUPOBOM
KyJIbTYphl M MECTE€ MATeMaTHKW B COBPEMEHHOW IMBWIM3aLMH, CIIOCO0AX
ONMCAHMS SIBJICHUH PEAIbHOTO MUpPa HA MAaTEMaTUYECKOM SI3bIKE;

I12. CpopmupoBaHHOCTH MPEACTABICHUN O MAaTEMATUUYECKUX MOHITHUIX Kak
BAKHEUIINX MATEMATHUYECKUX MOJENSX, MO3BOJISIIOUIMX ONUCHIBATH M HM3y4aTh
pa3HbIE TPOLECCHl W SIBJICHUSA; I[MOHUMAHHE BO3MOXHOCTH AKCHOMATHYECKOIO
MOCTPOEHUSI MATEMAaTUYECKUX TEOPUIL;

[13. Branenne MeTogaMu 10Ka3aTellbCTB U AITOPUTMOB PELIECHUs, YMEHUE UX
IIPUMEHSATH, IPOBOJUTH JOKAa3aTEIbHBIE PACCYKICHHS B XOJ€ pELIEHUS 3a/1ay;

[14. BnaneHue CTaHIApTHBIMHA IIPUEMAaMM PEIICHHS PAalMOHAIBHBIX U
VPPALMOHAIBHBIX, I0KA3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI
Y HEPABEHCTB, UX CHCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX IPOTpaMM, B
TOM YHCJIEe JUIsl MIOMCKAa MYTH PEIICHHS M WLIIOCTPALMU PEIICHUs] YpaBHEHUU U
HEPABEHCTB;

[15. CdopmupoBaHHOCTb MPEACTABICHUNH 00 OCHOBHBIX TMOHSITHAX
MaTE€MaTUYECKOr0 aHaJIN3a U UX CBOMCTBAX, BJIAJICHUE YMEHHEM XapaKTEPHU30BaTh
noBesneHue (yHKUUH, HUCMHOJIb30BAHUE IMOJYUYEHHBIX 3HAHUU JI ONHUCAHUS U
aHaJIM3a peAIbHbIX 3aBUCUMOCTEN;

[16. BrnageHue OCHOBHBIMM NOHATHSAMHU O IUIOCKUX W IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHUS
pacno3HaBaThb reOMEeTpUYecKre (PUrypbl Ha 4YepTekax, MOJEISAX U B PEabHOM
MUpE; MPUMEHEHNE H3YyYEHHBIX CBOWCTB Te€OMETpUUYecKUX (uryp u dopmyn ais
pelIeHusl TeEOMETPUYECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COJICPKAHUEM;

I17. CdopMupoBaHHOCTH TMPEIACTABICHHN O TMpolleccax W SBICHUSAX,
UMEIOIINX BEPOSITHOCTHBI XapakTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTSAX B
peaIbHOM MHpE, OCHOBHBIX IIOHATHUAX DJIEMEHTApPHOW TEOPHM BEPOSTHOCTEW;

YMGHI/Iﬁ HaxoanTb MW ONCHHUBATHL BCPOATHOCTH HACTYIIJICHUSA COOBITHH B



MPOCTEHIINX MPAKTUYECKUX CUTYAILIMSIX U OCHOBHbBIC XapaKTEPUCTUKU CITyYaHBIX
BEJIUYUH,;

[18. Bnanenue HaBbIKAMH HCIOJb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX
MPOTrpamMM IPH PEIICHUH 33aY;

JINYHOCTHBIX, 0CBANBACMbIX B pAMKaX nporpammsl Bocnutanus (JIP):

JIP2. [IposBistoniuit AKTUBHYIO TPaXKIAHCKYIO MO3ULIHIO,
JIEMOHCTPUPYIOUIUNA MPUBEPKEHHOCTh MNPUHIMIIAM YECTHOCTH, MOPSIOYHOCTH,
OTKPBITOCTH, 3KOHOMHYECKH AKTUBHBIA W YYACTBYIOIIUM B CTYJICHUYECKOM U
TEPPUTOPUAIIBHOM CAMOYIIPABJICHUH, B TOM YKCJIE HA YCIOBUIX JOOPOBOJIBUECTBA,
MPOAYKTUBHO  B3aUMOJCHCTBYIOIIMHA W  YYaCTBYIOIIUM B  JEATEIBHOCTH
OOIIECTBEHHBIX OpPraHu3aIlnii;

JIP4. IlposBnstomnii ¥ JIEMOHCTPUPYIOIIWNM YBaXEHHE K JIOAAM TpPy[a,
OCO3HAIOLIUI LIEHHOCTh COOCTBEHHOTO Tpynaa. Ctpemsimuiics K (GOPMUPOBAHUIO B
CETEeBOU Cpeie TMYHOCTHO U NMPO(PECCUOHAIBHOIO KOHCTPYKTUBHOTO «IIM(PPOBOTO
cuena;

JIP23. TlonmyueHue oOy4YarOmMUMHUCS BO3MOXHOCTH CaMOPACKPBITUS U
caMopeann3anus JMYHOCTH;

JIP30. OcymecTBusironuii  MOUCK ¥  KCHOJIB30BaHHE HMH(POpPMAIIUU,
HeoOxomuMon it d(PQPEKTUBHOTO  BBIMOJTHEHUS  PA3IMYHBIX  3aj]ad,

poheCCUOHATIBHOTO M JINYHOCTHOTO Pa3BUTHSI.

dopmoii arTecTaluy 1o yueOHON JUCIUTIIMHE SIBISETCS dK3aMeH



Pe3y.]IbTaTbI O0CBOCHUA yqeﬁnoﬁ AUCHUIIMHBI, IOAJICKAIIHE MIPOBEPKE.

2.1.

B pesynbrare arrectanuy 1o y4eOHOW JUCHUIUIMHE OCYIIECTBIISIETCS

KOMIUICKCHAA IIPOBCPKaA CIICAYIOOINX YMCHI/Iﬁ 141 3H&HHI>1, a TaxKKC JIHMHaMHKa

dbopmupoBaHUsS  OOITHUX,

po¢eCCUOHATIBHBIX

PE3YJIbTATOB B PaMKaX IMIPOIrpaMMbl BOCIIMTAHHA:

KOMHeTeHHI/Iﬁ Hn JIMYHOCTHBIX

Pesynbrarel 00yueHus

[TokazaTenu oneHKu
pe3ynbTara

dopMa KOHTpPOJIS U
OIICHUBAHUSA

JI1. ChopMupoBaHHOCTH
MPEACTABICHUN O MAaTEMAaTUKE
KaK YHUBEPCAIbHOM SI3bIKE
HayKH, CPEJICTBE
MO/JICTAPOBAHUS SIBIICHUMN U
MIPOIIECCOB, UAEAX U METOAAX
MaTeMaTUKH

HNwmets nipencrasieHue o
MaTeMaTHKE KakK
YHUBEPCAIBHOM SI3bIKE
HAYKH, CPEJICTBE
MO/JICJIMPOBAHUS SIBIICHUN
Y MPOIIECCOB, UIIECAX U
METOJ1aX MaTEeMaTUKHU

HabGmonenne u
AKCIIEpPTHAs OIleHKA
BBIIIOJTHEHUS
CaMOCTOSITEJIbHBIX padoT,
Pa3HOYPOBHEBBIX U
TECTOBBIX 3aJJaHHUI

JI2. IlonnMaHue 3HAYUMOCTH
MaTEMaTUKH JJIsI HAyYHO-
TEXHUYECKOTO Mporpecca,
c(hOpMHUPOBAHHOCTH
OTHOIIICHUS K MaTeMaTHKe KaK
K 4acTH o0IIeueI0BeYeCcKOi
KYJBTYpPbI Ye€pe3 3HAKOMCTBO C
VCTOPUEN pa3BUTHUSL
MaTE€MaTUKH, SBOJIIOIUCH
MaTeMaTHYECKUX HJIeH

IToHuMaTh 3HAYUMOCTH
MaTEMaTUKH ISl HAyYHO-
TEXHUYECKOTO
nporpecca, 0CO3HaHUE
MaTEMATHKH KaK K 4acTH
00IIIeYeI0BECYECKOM
KYJbTYpBI, 3HaTh
HMCTOPUIO PA3BUTHS
MaTEMaTHUKH, DBOJIFOIINHT
MaTeMaTHUYECKUX HJICH

HabGmonenne u
IKCIIEPTHAs OIIEHKA
BBINIOJTHEHUS
CaMOCTOSITENIbHBIX PadoT,
Pa3HOYPOBHEBBIX U
TECTOBBIX 3aJaHUHU

JI3. Pa3zBuTHe TOrn4ecKoro
MBIIILTICHUS,
POCTPAHCTBEHHOTO
BOOOpaKeHUs,
QITOPUTMHUYECKON KYJIBTYPHI,
KPUTUYHOCTH MBIITUICHHS HA
YpOBHE, HEOOXOTUMOM JIJIs
Oyayieit mpodeccuoHaaIbHON
NEeSATETbHOCTH, TS
IPOAODKEHUs 00pa30BaHUs U

YMeHue 1oruuecKku
MBICIUTh, HAJTUYUE
MPOCTPAHCTBEHHOTO
BOOOpaxeHus,
CIIOCOOHOCTH
OCYUIECTBIIATh IEUCTBUS
Ha OCHOBE MHCTPYKIIUH B
CTaHJAPTHBIX CUTYaIUSIX
Y TIPUHUMATH PEILICHUS B
HECTAHIAPTHBIX
CUTYalUsIX, 00bEKTUBHO

Y cTHBIN onpoc,
CaMOCTOSITeIIbHAS
paboTa, pa3HOYpOBHEBbIE
3aJIaHusI, TECTUPOBAHUE




caM006pa3013aHH${

OIICHUBATH
3 PEeKTUBHOCTD U
Ka4eCTBO CIIOCOOOB U
METOJIOB PEIICHUS 3a7a4,
Ha ypOBHE,
HEO0OXOMMOM 1715
Oyymieit
npoeCCUOHATBFHOU
JESTSIIBHOCTH, IS
IPOJOKCHUS
oOpa3oBaHus U
caM0o00pa3oBaHMs

JI4. OBnagenue
MaTEeMaTHYCCKUMU 3HAHUSIMU U
YMEHUSIMU, HEOOXOIUMBIMH B
MMOBCEHEBHOM JKU3HHM, JJIs
OCBOCHMSI CMEKHBIX
€CTECTBEHHOHAYYHBIX
JVCHIMTIUIAH ¥ TUCITUTLTNH
poeCCHOHAIBHOTO ITUKJIA,
JUJIs1 TIOJTy4eHust 0Opa3oBaHus B
00J1acTsIX, HE TPEOYIOIIUX
YTIIyOJICHHON MaTeMaTH4eCKON
MOJTOTOBKH

Bnanenue 0a30BbIMHU
MaTeMaTHYECKUMU
3HAHUSIMHU U YMCHUSIMH,
HEOOXOIUMBIMH B
IIOBCEIHEBHOU KU3HU,
JUISI OCBOCHUS CMEKHBIX
€CTECTBEHHOHAYYHBIX
JUCIHATLIAH U JUCITUTUINH
po¢heCCUOHATIBHOTO
[UKJIA, JJIS1 TTOJTYYEHUS
o0Opa3oBaHuUs B 00J1aCTSIX,
HE TpeOyIOIuX
yriyOJIeHHON
MaTEeMaTH4YE€CKOM
MMOATOTOBKH

YcTHBIN O1poc,
CaMOCTOSTEJIbHAS
paboTa, pa3HOYpOBHEBBIE
3a/laHusl, TECTUPOBAHUE

JIS. T'oTtoBHOCTH 1
CIIOCOOHOCTH K 00pa30BaHUIO,
B TOM YHCJIE
caM0o00pa30BaHUIO, Ha
MPOTSIKEHUU BCEU KU3HU;
CO3HATEIHLHOE OTHOIICHUE K
HEIPEPHIBHOMY 00Pa30BaHUIO
KAK yCJIOBHIO YCIICIIHON
npodecCHoHATBEHON 1
OOLIIECTBEHHOM ESITeIbHOCTH

[IposiBneHne nnTepeca K
o0yueHu1o, K Oyayuiei
npodeccuu,
JI0OPOCOBECTHOE
BBITIOJTHCHHUE YICOHBIX
00s13aHHOCTEH

Ha6mronenue n
AKCIEpTHAs OIIEHKA
BBITIOJTHEHUS
CaMOCTOSITENIbHBIX PadoT,
Pa3HOYPOBHEBBIX
3aJJaHUM, TECTUPOBAHUSA




JI6. 'oTOBHOCTB M
CIIOCOOHOCTH K
CaMOCTOSTEIIbHON TBOPUYECKOM
1 OTBETCTBEHHOU
JIEATEIbHOCTHU

YMeHue nposiBIsTh
CaMOCTOSITEIIbHOCTD IPH
BBITIOJTHEHUHU
MOCTABJICHHBIX 33724,
MPOSIBJICHUE
MO3HABATEIbHOU
AKTUBHOCTH U UHTEPECA
IIPU BBITIOJIHEHUU
CaMOCTOSITEIIbHBIX
TBOPUYECKUX padboT

HabGmronenue u
HKCIIEPTHAs OLICHKA
BBITNIOJTHEHUS
CaMOCTOSITEJIbHBIX padoT,
Pa3HOYPOBHEBBIX
3a1aHUH, TECTUPOBAHUS

JI'7. 'oTOBHOCTB K
KOJIJISKTUBHOM paborte,
COTPYIHHYECTBY CO
CBEPCTHUKAMH B
o0pazoBaTeIbHOM,
OOIIECTBEHHO ITOJIC3HOM,
y4eOHO-HUCCIIEI0BATEIIbCKOM,
MIPOCKTHON U JPYTUX BUJIAX
JeSATeIIbBHOCTH

[IposiBieHne uHTEpECa K
paboTe B KOJUICKTUBE,
KOMaH/IE CO
CBEPCTHUKAMH B
o0pa3zoBaTeILHOM,
OOIIIECTBEHHO ITOJIC3HOM,
y4eOHO-
HCCIICIOBATEIILCKOM,
IIPOEKTHOM U APYTUX
BHJIaX JCATEIbHOCTH

Habmonenue u
DKCIIEpTHAs OLICHKA
BBITIOJTHEHHUS
CaMOCTOSITEJIbHBIX padoT,
Pa3HOYPOBHEBBIX
3a1aHUH, TECTUPOBAHUS

M1. YMeHue caMOCTOSTEILHO
ONPEAEHATH LETU
JIESATCIBHOCTH U COCTABIISTh
TUIaHBI ACATSIbHOCTH,
CaMOCTOSITEIBHO
OCYIIECTBIISATD,
KOHTPOJMPOBATh U
KOPPEKTUPOBATH
JIESITEIbHOCTD; UCIIOJIb30BaTh
BCE BO3MOXHBIE PECYPCHI JJIs1
JIOCTHXKEHUS TTOCTaBJICHHBIX
LIEJIEM U peav3aluy IUIAHOB
JeSTEIIbHOCTH, BEIOMPATH
YCIICIIHBIE CTPATETUH B
Pa3IMYHBIX CUTYaALHSIX

CamMoCTOSITENBHOCTh TTPU
ONPENCTICHUM LEIIEH,
COCTaBJICHHH TIJIAHOB,

KOHTPOJIE U
KOPPEKTUPOBKE
NeSTeTbHOCTH; YMEHUE
UCITOJI30BaTh BCE
BO3MOXHBIE PECYPCHI IS
JOCTYKCHHUS
TOCTABJICHHBIX LIEJIEH U
peanu3alyy MIaHoB
NEeATEILHOCTH, YMEHHUE
BbIOHpATh YCHEIIHbIE
CTPATETUU B PA3TUIHBIX
CUTYaIHIX

Ha6nronenue u
DKCIEPTHAsS OLIEHKA
BBITIOJTHEHUS
CaMOCTOSITEJIbHBIX padoT,
Pa3HOYPOBHEBBIX
3aJJaHUM, TECTUPOBAHUS

M2. YMeHne npoayKTUBHO
o01aThCs U

Ymenue paborats B
KOJJIEKTHBE, KOMaH/IE,

HaGmronenue u
9KCIIEPTHAS OIICHKA




B3aMMOJICHICTBOBATH B
MIPOIECCE COBMECTHOM
JIESITEIIbHOCTH, YIYUTHIBATh
MO3UIIUN JPYTUX YIACTHHUKOB
nesTenbHOCTH, () (PEKTUBHO
paspemnarh KOHPIUKTHI

Opath Ha ceOs
OTBETCTBEHHOCTH 32
paboTy YIEHOB KOMaHIbI
IPU PEIICHUN
MOCTaBJICHHBIX 33134,
3¢ (HeKTUBHO pa3peaTh
KOH(JIUKTHI

BBITNIOJTHEHMS
CaMOCTOSITENIbHBIX padoT,
Pa3HOYPOBHEBBIX
3a1aHUH, TECTUPOBAHUS

M3. Bragenue HaBBIKaMU
MO3HABATEIbLHOM, yueOHO-
HCCIICOBATEIILCKON 1
MIPOCKTHOM JEATECIbHOCTH,
HaBBIKAMHU Pa3pEIICHUS
npo0JieM; CHOCOOHOCTH U
TOTOBHOCTbH K
CaMOCTOSATEIILHOMY TTOUCKY
METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1ad4,
MIPUMEHEHHIO Pa3IMUYHBIX
METO0B MO3HAHHUS

Brimonaenne y4eOHbIX
3aJITaHUHN.

B cootBeTcTBUM C
YPOBHEM BBITTOTHCHHUS:
3aJ]JaHUE BBITTOJTHEHO;
BBITIOJTHEHO, HO C
omnOKamMu; He
BBIIIOJTHEHO

YcTHBIN O1poC,
CaMOCTOSATEIIbHAS
paboTa, pa3HOYpPOBHEBbIE
3a/1aHus, TECTUPOBAHUE

M4. I'oTOBHOCTH U
CIIOCOOHOCTH K
CaMOCTOSITETTbHOU
MH(OPMAIMOHHO-
MMO3HABATEIbHOU
NEeATEeTLHOCTH, BKITFOYAs
yYMEHUE OPUEHTHUPOBATHCS B
Pa3TUYHBIX HCTOYHUKAX
uH(pOpMAIUU, KPUTHIECKU
OIICHUBATh U
WHTEPIPETUPOBATH
noyyaeMyro uH(OpMaIuio

D} heKTUBHBIN ITONUCK U
0oTOOp HEOOXO0TUMOM
HH(pOpMaIK U3 Pa3HBIX
HUCTOYHHUKOB B
COOTBETCTBHH C
3aIaHHOM CUTYaIUEN,
JalbHeHIee eé
UCIIOJIb30BAHUE JJIS
perieHus 3a1a4

Habmonenue u
JKCIIEpTHAs OLIEHKA
BBITIOJIHEHHUS
CaMOCTOSITEJIbHBIX PadoT,
Pa3HOYpPOBHEBBIX
3a1aHUH, TECTUPOBAHUS

M5. Brnagenue A3bIKOBBIMH
CpEACTBaMU: YMEHHUE SICHO,
JIOTUYHO U TOYHO M3JIaraTh
CBOIO TOUKY 3pEHU,
HCIOJIL30BATh aJ¢KBaTHHIC
A3BIKOBBIE CPEJICTBA

YMeHue SICHO, JIOTUYHO U
TOYHO M3JIaraTh CBOIO
TOYKY 3PEHHUS, UCTIOJIb3YS
aJICKBAaTHBIE SI3bIKOBBIC
cpeacrTna

YCTHBIN OnpocC




M6. Bnanenue HaBBEIKAMHA
MO3HaBaTeNbHOU pediieKkcuun
KaK OCO3HAHMSI COBEPIIIAEMBIX
JICUCTBUM M MBICIUTEIBHBIX
MIPOLIECCOB, UX PE3YJBTATOB U
OCHOBAHUM, TPAHULL CBOETO
3HAHMS U He3HAHUS, HOBBIX
MMO3HABATEIbHBIX 3a7a49 1
CPEACTB ISl UX JOCTUKEHHUS

Oco3nanue
COBEPIIAEMBIX JECUCTBUH
Y MBICJIMTEIBHBIX
MPOLIECCOB, TPAHUILL
CBOCTO 3HAHUS U
HE3HaHMS, HOBBIX
MMO3HABaTEIbHBIX 3aJa4 1
CPEICTB ISl UX
JIOCTHIKCHHUS

HabGmronenue u
HKCIIEPTHAs OLICHKA
BBITNIOJTHEHUS
CaMOCTOSITEJIbHBIX padoT,
Pa3HOYPOBHEBBIX
3a1aHUH, TECTUPOBAHUS

M7. LleneycTpeMIEHHOCTD B
MOVCKAX ¥ TPUHSITHH
pelieHnii, cooopa3uTeIbLHOCTh
Y UHTYHUIIMS, PA3BUTOCTh
MPOCTPAHCTBEHHBIX
IIPE/ICTABIICHUI; CTIOCOOHOCTH
BOCIIPUHUMATh KPacoTy U
TapMOHHIO MUpPA

CrocoOHOCTB K MOUCKY U
NIPUHATHIO PEIICHUH,
BOCTIPUSATHIO KPACOTHI U
TrapMOHHH MHUpPa
Pa3BHUTOCTh
IPOCTPAHCTBEHHBIX
MPEJICTaBICHUH,
CO00pa3UTEIHLHOCTH U
UHTYHIIHH

Habmtonenue u
DKCIIEPTHAs OLIEHKA
BBINIOJIHEHUS
CaMOCTOSITEJIbHBIX padoT,
Pa3HOYPOBHEBBIX
3a1aHUM, TECTUPOBAHUS

[11. ChopmupoBaHHOCTH
MPEICTABJICHUN O MATEMATHUKE
KaK 4YaCTU MUPOBOM KYJIbTYPBI
U MECTE€ MaTEMaTUKH B
COBPEMEHHOW IUBUJIA3ALINH,
crioco0ax OnmucaHus SIBJICHUM
peasbHOro MUpa Ha
MaTeMaTUYECKOM SI3bIKE

Nwmets npexncrasieHue o
MaTeMaTHKE KaK 4acTh
MHPOBOM KYJIbTYPHI U
MECTE MAaTEMATHKH B
COBPEMEHHOU
UUBUJIM3ALIAN; O
croco0ax OMUCaHUS
SIBJICHUM PEAIbHOIO MUpa
Ha MaTEMaTUYECKOM
A3BIKE

Habmonenue u
JKCIIEpTHAs OLIEHKA
BBIIIOJIHEHHUS
CaMOCTOSITEJIbHBIX padoT,
Pa3HOYpPOBHEBBIX
3a1aHUH, TECTUPOBAHUS

[12. ChopmupoBaHHOCTH
MIPEJICTABICHUM O
MAaTEMATHYECKUX TOHATHUSIX
KaK BayKHEUIINX
MAaTEMATHYECKUX MOJAEISX,
MO3BOJISIFOIIMX OMUCHIBATh U
M3y4aTh Pa3HbIE MIPOLECCHI U
SABJICHHUS; IOHUMAaHHUE
BO3MOYKHOCTHU

Nwmets npexacrasieHue o
MaTeMaTH4YECKUX
MOHSTHUAX KaK
BAYKHEUIIINX
MaTEeMaTHYECKHUX
MOJIEIIAX, MO3BOJISIOIINX
ONMUCHIBATh U U3y4aTh
pa3HbIE MTPOLECCHI U
SBJICHHS; IOHUMAaHHUE

HaOmronenune u
AKCIIEpTHAs OICHKA
BBITTOJIHCHUSA
CaMOCTOSITEJIbHBIX PadoT,
Pa3HOYPOBHEBBIX
3aJlaHuM, TECTUPOBAHUSA




aKCMOMaTUYECKOTO
MIOCTPOECHUSI MATEMAaTUYECKHUX
TEOpUH

BO3MOYKHOCTH
AKCHOMAaTHYECKOI0
IIOCTPOECHUS
MAaTeMaTUYECKUX TEOPUU

I13. Banagenne MmeTogaMu
JI0Ka3aTeIbCTB U AJITOPUTMOB
pelieHusi, YMEHHE UX
MIPUMEHSITh, IPOBOJIUTH
JIOKa3aTeJbHbBIC PACCYKICHUS
B XOJI€ PEILICHUS 3a]1a4

YMeHue npuMeHsITh,
MPOBOAUTH
JIOKa3aTeJIbHbBIC
paccyXAeHus, a TAKXKe
HCIIOJIb30BATh
AJTOPUTMBI PEIICHUS B
XO0JI€ pEIICHUs 3a/1a4

CamocTosiTenbHast
paboTa, pa3HOYpOBHEBBIE
3aJlaHusl, TECTUPOBAHUE

[14. Bnagenue cTaHIapTHBIMU
IIPUEMaMHU PEIIECHUS
palMOHAIBHBIX U
MppallOHATbHBIX,
MMOKa3aTEIbHbBIX, CTCTICHHBIX,
TPUTOHOMETPUYECKUX
YPaBHEHUM U HEPABEHCTB, UX
CUCTEM; UCTIOJIb30BAHUE
TOTOBBIX KOMIIBFOTEPHBIX
MpOrpamMMm, B TOM YUCIIE JJIs1
MOMCKA IMYTH PEIICHUS U
WJUTIOCTPALAN PEIICHUS
YPaBHEHUI U HEPABEHCTB

YMeHue npuMeHsTh
CTaHIAPTHBIE IIPUEMBI
pELICHUs PalOHAIBHBIX,
HWppalOHAIbHBIX,
MMOKAa3aTEeIbHBIX,
CTETIEHHBIX,
TPUTOHOMETPUYECKUX
YPaBHEHUU U
HEPABEHCTB, UX CUCTEM;
VICII0JIB30BaTh TOTOBBIE
KOMITbIOTEPHBIE
POTPAMMBI JJI51 IOUCKA
MyTH PEUICHUS U
WJUTIOCTPALAN PEIICHUS
YPaBHEHUW U HEPABEHCTB

CamocTodrebHas
paboTa, pa3HOYPOBHEBBIC
3a/1aHUs1, TECTUPOBAHUE

I[15. ChopmupoBaHHOCTH
MpeCTaBICHUN 00 OCHOBHBIX
MTOHATHSIX MaTEMaTHUECKOTO
aHaJiu3a U UX CBOMCTBAX,
BJIaJICHUE YMEHUEM
XapaKTepr30BaTh MOBEICHUE
(GyHKUHNA, UCTIOIB30BAaHUE
MOJYYEHHBIX 3HAHUM J1J14

OIMMCaHUA U aHaJIn3a pCaJIbHbIX

3aBUCUMOCTEN

HNwmers nipencraieHue
00 OCHOBHBIX ITOHSATHSIX
nudepeHIInaIbHOTO U
UHTETPATHHOTO
HMCUHUCIICHUS U UX
CBOWCTBAX, YMEThb
XapaKTepru30BaTh
noBezeHue QyHKIUMN,
HCTOJI30BaTh
MOJTYyYEHHbIEC 3HAHUS JJIs1
ONMCAaHUs U aHAJIK3a

Y CTHBIN Oo1poc,
caMOCTOsITeNIbHAs
paboTa, pa3HOYpOBHEBbIE
3a/1aHusl, TECTUPOBAHUE




pCajIbHBIX 3aBUCUMOCTEH

[16. BnageHre OCHOBHBIMU
MOHSATUSIMU O TIOCKHUX U
POCTPAHCTBEHHBIX
reoMeTpuYeCcKux Gurypax, ux
OCHOBHBIX CBOMCTBAX;
c(hOpPMHUPOBAHHOCTH YMECHHUS
pacrno3HaBaTh TEOMETPUUECKHE
burypsl Ha yepTexkax,
MOJIEJISIX U B PEaJIbHOM MUDE;
MPUMEHEHUE N3YYCHHBIX
CBOMCTB T€OMETPUUYECKUX
buryp u popmyn AJisl pelIeHUs
TCOMETPUYECKHX 33J1ad U 33124
C TIPAKTUIECKUM COJICPIKAHUEM

3HaTh OCHOBHBIE
IUIOCKHE U
IIPOCTPAaHCTBEHHBIE
reOMETPUUYECKUE
(Gurypsl, X CBOMCTBA;
YMETb Pacrlo3HaBaTh
reoMeTpuyeckue GUrypsl
Ha YepTekax, MOJCTsIX U
B PEaJIbHOM MUDE;
YMEHHE IPUMEHSTh
U3yYEHHbIE CBONCTBA
reOMETPUYECKUX PUTYD
¥ GOPMYIIBI IS peIICHHS
TreOMETPUUECKUX 33734 U
3a]1a4 ¢ MPAKTHIECKUM
CoJepKaHUuEM

YcTHBIN OITpOoC,
CaMOCTOSITEIIbHAS
paboTa, pa3HOYpPOBHEBbIE
3a/1aHUs], TECTUPOBAHUE

I17. ChopmupoBaHHOCTH
IIPEJICTABJICHUM O MPOLIECCaX U
SABJICHUSAX, UMEIOIINX
BEPOSATHOCTHBIN XapakTep,
CTaTUCTHYECKUX
3aKOHOMEPHOCTSIX B PEAJBHOM
MHUpPE, OCHOBHBIX MOHATHUAX
AJIEMEHTAPHOM TEOPUH
BEPOSATHOCTEW; YMEHUN
HaXOJUTh U OLICHUBATh
BEPOSATHOCTH HACTYIUICHUS
COOBITHI B IPOCTEHIITNX
MPAKTUYECKUX CUTyalUsIX U
OCHOBHBIE XAPAKTEPUCTUKHU
CIIyYalHbIX BEJINYUH

Nwmets npeacrasieHue o
IIpoLeccax U sIBICHUAX,
UMEIOLIUX
BEPOSTHOCTHBIN
Xapaxrep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B
peaJpHOM MHUpE,
OCHOBHBIX IOHATHUAX
AJIEMEHTAPHOU TEOPUH
BEPOSATHOCTEN; YMEHUE
HaXOJUTh U OLICHUBATh
BEPOSATHOCTH
HACTYIJICHUS COOBITUH B
MPOCTEUIIINX
PAKTUYECKUX
CUTYyalUsAX U OCHOBHBIE
XapaKTEepUCTUKU
CIIy4alHBbIX BEJINYMH

YcTHBIN O1poc,
CaMOCTOSITeNIbHAs
paboTa, pa3HOYpOBHEBbIE
3a/1aHusl, TECTUPOBAHUE

[18. Bnagenue naBpikaMu

YMeHune ucnojib30BaTh

YcTHBIN O1poC,




UCITIOJIb30BAHUS TOTOBBIX
KOMITBIOTEPHBIX MPOTPAMM IPU
pelieHnu 3a1ad

TrOTOBBIE KOMITBIOTEPHBIE
IPOrpaMMBbl IIPU
pelIeHnu 3a1a4

CaMOCTOSITEIIbHAS
paboTa, pa3HOYpOBHEBbIE
3a/laHusl, TECTUPOBAHUE

JIP2. TlposiBnsromuii
aKTUBHYIO IPaXKJaHCKYIO
MTO3UIIUIO, JEMOHCTPUPYIOLIUI
MIPUBEPKEHHOCTH MTPUHILIUIIAM
YECTHOCTH, TTOPSAIOYHOCTH,
OTKPBITOCTH, SJKOHOMUYECKH
AKTUBHBIN U y4aCTBYIOLIUU B
CTYJIEHYECKOM U
TEPPUTOPUAIBHOM
CaMOYyNIPaBJIECHNH, B TOM YHCJIIE
Ha yCJIOBUSX

CdopMupoBaHHOCTH
IrpakIaHCKOM MTO3HITUH,
JIEMOHCTpAIIAS HABBIKOB

MEKJINYHOCTHOTO
JIEJIOBOTO OOIIICHMS,
COILIMAJIBLHOT0 UMHUJIKA,
yJacTue B
HCCIICIOBATEIILCKON 1
IPOEKTHOM padorte,
OJIMMIINAIaxX,
BUKTOpPHHAX TIO

HabGmronenue u
SKCIIEpTHAS OICHKA
BBIIIOJTHEHUS
CaMOCTOSITENIbHBIX paboT

JI0OpOBOJILYECTBA, TUCIHUILIINHE
MIPOTYKTUBHO
B3aUMOJCHUCTBYIOLINHN U
YYaCTBYIOIIUM B I€ITEIbHOCTH
0OIIIeCTBEHHBIX OpraHU3aINi
[IposiBieHne Hab6mronenue u
MHUPOBO33PEHYECKHUX AKCIIEpTHAs OIEHKA

JIP4. TlposBasironuid u
JIEMOHCTPUPYIOIIUI YBAXKCHUE
K JIFOJISIM TPYJ1a, OCO3HAFOIIHAMN
LIEHHOCTH COOCTBEHHOTO
Tpyna. CTpeMsImuiics K
(GhopMUPOBAHUIO B CETEBOM
cpejie JIMYHOCTHO U
po(ecCuOHaANBLHOTO
KOHCTPYKTHBHOTO «IH(POBOTO
ciena»

YCTaHOBOK Ha
TOTOBHOCTH K paboTe;
COOJIFOIEHUE DTUUECKUX
HOpPM OOILIeHUS NTPU
B3aUMOJECHUCTBUU C
00y4JaroIIMMHUCH,
npenoaaBaTesiMu;
HCIIOJIb30BaHUE
UH(OPMAIMOHHO-
KOMMYHUKAIITMOHHBIX
TEXHOJIOTUM; YMEHUS U
HaBBIKHU MOJIb30BAHUS
KOMITBIOTEPHOU
TEXHUKOM, TOTOBHOCTb K
OOLICHHIO U
B3aUMOJICHCTBUIO B

BBITIOJIHEHHUS
CaMOCTOATENbHBIX PadboT




CETEBOM Cpelie

JIP23. Ilonyyenue
00y4aroMMHUCS BO3MOKHOCTH
CaMOpPaCKpbITUS U
camMopealin3anus JMYHOCTH

Orenka cOOCTBEHHOTO
IIPOJIBUKEHUS,
JUYHOCTHOTO Pa3BUTHS;
KOHCTPYKTHBHOE
B3aUMOJICHCTBHE B
y4eOHOM KOJUICKTHBE U B
MHOT000pa3HbIX
00CTOATEIBLCTBAX

HaOmroneunne u
9KCIIEPTHAs OLICHKA
BBINIOJIHEHUS
CaMOCTOSITENIbHBIX PabOT

JIP30. OcyiiecTBIAOmMit
MTOVMICK U UCIIOJIb30BAHUE
uHpopManu, HeoOXO0AUMOI
111 9 HEKTUBHOTO
BBITIOJIHEHUSI PA3JIMYHBIX
3a1a4, mpoheCCUOHAIBHOTO U
JUYHOCTHOTO PA3BUTHS

Hagwiku oTO0pa u
KPUTHUYECKOTO aHaIn3a
uHbopMaIuy;
IPOSIBJICHUE KYJIbTYPbI
noTpeOIeHUs
uH(popManuu; ymeHue
OpPUEHTHPOBATHCS B
MH(}OpMATMOHHOM
IPOCTPAHCTBE

Ha6nronenue u
JKCIIEpTHAs OLIEHKA
BBITNIOJTHEHUS
CaMOCTOSITENIbHBIX padoT,
Pa3HOYPOBHEBBIX
3a1aHUH, TECTUPOBAHUS

3. OueHka ocBOeHUSA Y4eOHOM IMCIUTIIUHBI:

3.1

@OpMBI U METOJBI KOHTPOJIA.

[IpenMeToM OLEHKH cily’KaT yMeHHMs W 3HaHus, npeaycMmorpeHHosle OI'OC mo
mucuurinae OV/[.07 11 Mamemamuka HanipaBieHHbIe Ha (popMUpOBaHHE OOIIMX

)51 HpO(l)eCCI/IOHaJ'IBHBIX KOMHCTGHHHﬁ, a TaKKC JIMYHOCTHLIX PE3YJIbTATOB B paMKax

MpOrpaMMbl BOCITUTAHHS.




KoHTpo.1b 1 0nleHKa 0CBOeHUsI Y4eOHOH JUCHUIIMHBI 110 TeMaM (pa3aesiam)

OnemeHT Y /1 DOopMBI U1 METOJIBI KOHTPOJISI
Texymuii KOHTPOJIb PyGexHbIit KOHTPOIIb [IpomexxyTouHas arTecTanus
®opwmsl KOHTpONsA | IIpoBepsemslie Dopmbl [IpoBepsiemble dopma IIpoBepsiemble
JLILM,JIP KOHTPOJIA JLILM,JIP KOHTPOJIA JLILM,JIP
Pa3zpen 1.
JI1, J12, J14, JIS,
IoBTOpenue 6X00HO1L J11, 13, J14, JI6, J16, J17, M1, M2
JI7, M2, M3, M4, T N Ao N Ae
Kypca KOHmMPOJib M3, M4, M5, M6,
M6, M7, I11, 112, ©)
MaTeMaTHKH 13. [14. [18. JIP23 M7, I11, 112, I13,
OCHOBHOI1 ’ .Ji[PS(’) ’ H4a HS) HS, HPZ,
KL JIP4, JIP23, JIP30
Tema 1.1
JI3, JIS, JIS, JI6,

Ilenp u 3agaun

MI, M3, M4, M6,

MaTeMaTUKU TIPH YO, CP M7, TI3, T14, JIP4,
OCBOCHHH JIP23, JIP30
CHEIUATbHOCTH
Tema 1.2 JI4, JI5,M13,
Yucna u YO, T, P33, CP MI15,115, JIP14,
BBIUHCIICHHUSL. JIP23
Beipaxenus 51
npeoOpa3oBaHus
Tema 1.3 JI3, JI5, J15, JI6,
[IpoueHTHBIE o M1, M3, M4, M6,
BBIYHCIICHUSA YO PR LEP M7, 113, 114, JIP4,
JIP23, JIP30
Tema 1.4 YO, IIP Ne 2,CP JI4, JI5,M]1 3,
VpaBHeHus u MI15,117, JIP23

HEePaBEHCTBA




Tema 1.5

YO, T, P33, CP

J12, J14, J16, M1,

Cucremsi M3, M5, M6, M7,
YpaBHEHUU u 112, I13, 114, JIP23,
HEPaBEHCTB JIP30
Tema 1.6 YO, IIP Ne 3,CP JI1, J12, JI4,
['eometrpus Ha JI5S, M2, M10,
IUIOCKOCTH MI3, M15113,
1112, JIP4,
JIP23
Tema 1.7 YO, T, P33, CP JI1, J13, J14, J16, KP Ne 1 JI1, J13, J14, J16,
BxoHoi J17, M2, M3, M4, J17, M2, M3, M4,
KOHTPOJIb M6, M7, 111, 112, M6, M7, I11, 112,
13, 114, I18, JIP23, 113, 114, I18, JIP23,
JIP30 JIP30
Pazpgen 2. JI1, JI2, JI3, JI4,
Crenenn H JI5, JIe, JI7, M1,
KOPHH. M2, M3, M4, M5,
Crenennas M6, M7, 111, 112,
13, 114, I15, T16,
hynxums 118, JIP2, JIP4,
JIP23, JIP30
Tema 2.1 JI1, J12, JI4,
Crenennas JI5, M2, M4,
GyHKIHS, ee M1, MIé,
CBOMCTBA MI17.113, I14,
JIP4, JIP23
Tema 2.2 YO, IIP Ne 4,CP J12, J14, J16, M1, KontposHast J12, J14, J16, M1,
IIpeobpasoBanne M3, M5, M6, M7, pabota M3, M5, M6, M7,
BEIPAKEHHiL c 112, 113, 114, JIP23, KPMNo | 112, 113, 114, JIP23,

KOpHSMU n-ou

JIP30

JIP30




CTCIICHU

Tema 2.3 vO, T,CP JI4, JI5,M14,
CaoiicTBa 112, 1110, JIP23
CTETICHU c
paIMoHaIbHBIM U
JIEUCTBUTEILHBIM
MOKa3aTeIsIMU
Tema 2.4 YO, IIP Ne 5,6,CP J11, J13, J14, JI6,
Perenue JI7, M2, M3, M4,
HAPPAUOHAIIBHBIX M6, M7, 111, 112,
ypaBHeHui u 13, 14, I18, JIP23,
HEPaBEHCTB JIP30
Tema 2.5 JI2, J14, J16, M1, KP Neo2 JI1, J13, J14, JI6,
CreneHu 1 KOpHU. M3, M5, M6, M7, JI7, M2, M3, M4,
Crenennas VO, CP, P33 112, 113, 114, JIP23, 1\;’[6, 1:47, 1;1, H22§
13, 114, I18, JIP23,
byHKIUSA JIP30 P30
Paznen 3. JI1, J12, J13, J14,
IToka3arenbHast 134125 > IJ\I/S’ J13/17:1 1\1/\1/[15
(yncus M6, M7, I1, T12,
13, 14, T15, 116,
18, JIP2, JIP4,
JIP23, JIP30
Tema 3.1 JI2, J14, J16, M1,
[MoxasaTenpHas YO, CP, P33 M3, M5, M6, M7,

byHKIIHS, ee

T2, 113, T14, JIP23,




CBOICTBa

JIP30

Tema 3.2 VO, IIP Ne 7,8,CP PyGexHbIit JI1, J12, J13, J14,
Pemenue JI1, JI3, J14, JI6, KOHTPOJIb JIS, J16, J17, M1,
IOKA3aTe/bHEIX J17, M2, M3, M4, M2, M3, M4, M5,

. M6, M7, 111, 112, M6, M7, 111, 112,
ypasHesut - 4 113, I14, T18, JIP23, 113, T14, 15, 116,
HCPaBCHCTR JIP30 118, JIP2, JIP4,

JIP23, JIP30
Tema 3.3 JI2, J14, J16, M1,
Cucremsnl M3, M5, M6, M7,
IoKa3aTeJIbHBIX VO, IIP Ne 9,CP 112, I13, 114, JIP23,
ypaBHEHUH JIP30
Tema 3.4 J12, J14, J16, M1, KP No3 J12, J14, J16, M1,
Pemenne 3amau. M3, M5, M6, M7, M3, M5, M6, M7,
IloxazarennHas VO, CP, P33 112, I13, 114, JIP23, 112, I13, 114, JIP23,
byHKIUSA JIP30 JIP30
Paznen 4. JI1, JI2, JI3, JI4,
Jlorapudgmel. JI5, JI6, JI7, M1,
Jlorapudpmuueck M2, M3, M4, M5,
ast pynKuus M6, M7, I11, I12,
13, 114, I15, 116,
I18, JIP2, JIP4,
JIP23, JIP30

Tema 4.1 YO, CP, P33

Jlorapudm yucna.
Jecatuunsii U
HATypaJbHbIN
Jorapugmsl,
YHCIIO €

J11, J13, J14, J16,
J17, M2, M3, M4,
M6, T12, T13, T4,
I18, JIP23, JIP30




Tema 4.2 YO, IIP Ne 10,11,CP JI1,JI2, M1,
CBoiicTBa M3, M5, MS,
norapudMoB. M9119, JIP23
Onepartust
norapudmMupoBaH
us
Tema 4.3 YO, CP, P33 JI4, JI5,M1 3,
Jlorapudmuuecka 1110, JIP14,
s QyHkuus, ee JIP23
CBOHCTBa
YO, IIP Ne 12,,CP JI4, JI5,M13,
Tema 4.4 1110, JIP23
Pemenue
norapumMuuecKu
X YpaBHEHUU U
HEPABEHCTB
Tema 4.5 YO, CP, P33 1. JI3. J14. J16
Cucremsnl H7,’M2,’ M3’, le,
Jorapu(pMUIEcKu Me, 112, 113, 114,
X ypaBHeHHi I18, JIP23, JIP30
Tema 4.6 VO, TIP Ne 13,CP J11, J13, J14, JI6,
Jlorapudmsr B JI7, M2, M3, M4,
npupoe u Mo, 112, 113, 114,
TEXHUKE I18, JIP23, JIP30
Tema 4.7 JI1, JI3, J14, J16, KP Ne 4 JI1, JI3, J14, J16,
Pemenne 3agau. YO, CP, P33 J17, M2, M3, M4, J7, M2, M3, M4,
Jlorapudmer. Me, 112, I13, 114, Mo, 112, 113, 114,

Jlorapudmudaecka

I18, JIP23, JIP30

18, JIP23, JIP30




s pyHKIUS

Paszpnen 5.
OcHoBBI
TPUTOHOMETPHH.
Tpuronomerpuu
ecKkue PyHKIHHU

JI1, JI3, J14, JI6,
a7, M2, M3, M4,
M6, M7, 111, 112,

I13, I14, 118, JIP23,
JIP30

Tema 5.1
Tpuronomerpuye
ckue  (yHKIHUA
MIPOU3BOJIHLHOTO
yria, qucia.
Pagnannas 51
rpajgycHas mepa
yria

YO, CP, P33

JI4, JI5,M3, 118,
JIP14, JIP23

Tema 5.2
OcCHOBHEBIE
TPUTOHOMETPHUYEC
KU€ TOXKJIECTBA.
DopMytbl
MIPUBEICHUS

YO, IIP Ne 14,CP

JI4, JI5,M1, 118,
JIP14, JIP23

Tema 5.3

Cunyc, KOcHHYC,
TaHI'€HC CYMMBI U
pa3HOCTH  JBYyX
YTJIOB

CHHYC M KOCHHYC
JBOMHOTO  yria.
PopMybl
IIOJIOBUHHOT'O

YO, CP, P33

JI4, J15,13, 118,
JIP4, JIP23




yria

Tema 5.4 YO, IIP Ne 15,CP JI4, JI5, M3, T18,

Qysxrmy,  BX JIP14, JIP23

CBOICTBA.

CriocoObl 3a1aHus

byHKIMMA

Tema 5.5 YO, CP, P33 JI6,M7, M3, I18,

Tpuronomerpuue JIP4, JIP23

ckue  (QyHKIHH,

UX CBOWCTBA |

rpaduKu

Tema 5.6 YO, IIP Ne 16,CP JI1, JI3, JI14, JI6,

[IpeobpazoBanue JI7, M2, M3, M4,

rpaduKOB M6, 112, 113, 114,
I18, JIP23, JIP30

TPUTOHOMETPHYEC

KUX QYHKIUN

Tema 5.7 YO, IIP Ne 17,CP JI1, JI3, JI4, JI6,

Onucanue JI7, M2, M3, M4,

TIPOM3BOICTBEHH Me, 112, 113, T14,

bIX IIPOLECCOB C

I18, JIP23, JIP30

TTOMOIIIBIO

rpadukoB

byHKIUH

Tema 5.8 YO, CP, P33 JI1, JI3, J14, J16,
Oo6parnbie JI7, M2, M3, M4,
TPUTOHOMETPHYIEC Me, 112, 113, 114,
Kue DyHKIHH I18, JIP23, JIP30
Tema 59| VO, IIP Ne 18,CP JI2, J14, J16, M1,

TpI/IFOHOMCTpI/I‘-Ie

M3, M5, M6, M7,




CKH€ YpaBHEHUS U

112, 113, [14, JIP23,

HEpaBEHCTBA JIP30
Tema 5.10 YO, CP, P33 .Hl, Hz, H3, H4,
Cucremsnl M1, M3, M6, M7,
TPUTOHOMETPUYEC I11, 112, 115, I18,
KUX ypaBHEHU JIP 4, JIP23, JIP30
Tema 5.11 YO, CP, P33 JI1, J13, J14, J16, JI1, J13, J14, JI6,
Pewmenne  3amau. J7, M2, M3, M4, J17, M2, M3, M4, JI1, J13, J14, J16,
OCHOBEI M6, 112, I13, 114, M6, 112, 113, 114, J17, M2, M3, M4,
TOHIOHOMCTDHIL I18, JIP23, JIP30 KP Ne 5 I18, JIP23, JIP30 M6, M7, 111, 112,
Y puu. 13, 114, 118, JIP23,
Tpuronomerpuue JIP30
cKue PyHKIHH
Pazpgean 6. JI1, JI3, J14, JI6,
KoMIiekcHbIe JI7, M2, M3, M4,
—— M6, M7, 111, 112,
13, 114, 118, JIP23,
JIP30
Tema 6.1 YO, IIP Ne 19,CP JI1, J13, J14, J16,
KoMIuieKcHbIe JI7, M2, M3, M4,
S — Meé, 112, I13, 114,
I18, JIP23, JIP30
Tema 6.2 YO, IIP Ne 20,CP JI1, J13, J14, J16,
[Ipumenenue JI7, M2, M3, M4,
KOMILJIEKCHBIX M6, T12, 113, 114,
I18, JIP23, JIP30
qHucen
Tema 6.3 YO, CP, P33 JI1, J13, J14, J16, JI1, J13, J14, J16,
Pemienue 3aaay. H79 M25 M39 M4a H75 M29 M35 M49
KOMILICKCHBIC M6, T12, T13, 114, KP Ne S M6, T12, T13, 114,
18, JIP23, JIP30 18, JIP23, JIP30
yucia
Paznen 7. JI1, J13, J14, J16,




IIpousBoanas

J17, M2, M3, M4,

byHknum, ee M6, M7, 111, T12,
NpUMeHeHHe I13, 114, I18, JIP23,
JIP30
Tema 7.1 YO, CP, P33 JI1, JI3, J14, J16,
[Tpenen JI7, M3, M4, M6,
IIOCICA0BATEILHO 12, 13, 114, I18,
JIP30
CTH, npenen
GbyHKIUH.
Ilonstue
MPOU3BOIHOM.
Tema 7.2 YO, IIP Ne 21, 22,CP JI1, JI3, J14, J16,
DopmyIbl U J7, M2, M3, M4,
ImpaBujia M69 H29 H39 H49
I18, JIP23, JIP30
nuddepeHIIpoBa
HUS
Tema 7.3 YO, IIP Ne 23,CP JI1, JI3, J14, J16,
[IpounzBoaHas JI7, M3, M4, M6,
CIIOXKHOI I12, 113, I14, 118,
JIP30

byHKIIUU
Tema 7.4 YO, CP, P33 JI1, JI3, J14, J16,
Ilonsarue 0 JI7, M2, M3, M4,
HETIPEPHIBHOCTH Mo, 112, 113, T14,

¢byakuun. Meton

I18, JIP23, JIP30

WHTEPBAJIOB

Tema 7.5 YO, IIP Ne 24,CP JI1, JI3, J14, J16,

I'eomerpuuecknii JI7, M3, M4, M6,

u buznIecKui 112, 113, 114, 118,
JIP30

CMBICJI




MPOU3BOAHOMN

Tema 7.6 VO, IIP Ne 25,CP JI1, JI3, J14, JI6,
q)I/I3I/IquKI/II7I H7a M37 M49 M67
CMBICT 112, 113, 114, I18,
. JIP30
MPOU3BOJHON B
po¢eCCHOHAIIbH
BIX 3aJa4ax
Tema 7.7 YO, CP, P33 JI1, JI3, JI4, JI6,
MOHOTOHHOCTh JI7, M3, M4, Me,
I12, 113, 114, I18
Koun. Toukm > 11D, A0, 110,
by JIP30
JKCTpeMyMa
Tema 7.8 VO, TIP Ne 26,CP JI1, JI3, J14, JI6,
HUccnenoBanue JI7, M3, M4, M6,
o 112, 113, 114, I18
KIIUHU u s s s 5
dyn JIP30
MTOCTPOCHHUE
rpadgukoB
Tema 7.9 VO, TIP Ne 27,CP JI1, J13, J14, JI6,
HauGonsmree JI7, M2, M3, M4,
HaVMeEHbIIIee Me, 112,113, 114,
118, JIP23, JIP30
3HAYECHUS
byHKIIUU
Tema 7.10 YO, IIP Ne 28,CP JI1, JI3, JI6, J17, PyOexHbIii JI1, JI2, JI3, JI4,
HaXO)KI[eHI/Ie M2, M35 M45 M65 KOHTpOJ‘IB HS, H67 H79 Mla
ONITHMAIBHOTO M7, I11, 12, 114, M2, M3, M4, M5,
118, JIP23, JIP30 M6, M7, I11, T12,
pe3yibTaTta c 3. T4 TI5. 116
TOMOTIEBIO 118, JIP2, JIP4,
HpOHSBO}IHOfI B HPZ?), JIP30

MPaKTUYCCKUX
3agadax




Tema7.11 YO, CP, P33 JI1, J13, J14, J16, J11, J13, J14, JI6,
Pemenne  3azau. 17, M2, M3, M4, JI7, M2, M3, M4,
[Tpounssoanas M6, M7, I11, I12, KP Ne 7 M6, M7, 111, T12,
byHKIUY, ee 113, 114, 118, JIP23, 113, 114, 118, JIP23,
PUMEHEHHE JIP30 JIP30
Pa3znea 8. JI1, JI3, JI4, JI6,
IepBooGpazHas JI7, M2, M3, M4,
dyHKcumm, e Me, 112, 113, 14,
HpHMeHeHue I18, JIP23, JIP30
Tema 8.1 YO, CP, P33 JI1, J13, J17, M2,
IlepBooGpasHas %33 1\‘/‘[49 1;’[63 1_1223,
— , 14, T18, JIP23,
[IpaBuia JIP30
HAXOXIEHHUS
IEpPBOOOPA3HBIX
Tema 8.2 YO, CP, P33, ITIP Ne JI1, J13, J14, JI6,
HeomnpeeneHnblit 29 17, M2, M3, M4,
WHTErpAT Mé, 112, 113, 114,
I18, JIP23, JIP30
Tema 8.3 YO, CP, P33, IIPNe 30 | JI1, JI3, JI4, JI6,
OnpeieneHHEbIi JI7, M2, M3, M4,
HHTErpa. M6, I12, I13, 114,
Popit I18, JIP23, JIP30
pMyia
HrroTona -
JleiitOHMIA.
IImomans
KPUBOJIMHENHON
Tpamnenuu.
Tema 8.4 YO, CP, P33, IIPNe JI1, J13, J14, JI6,

31,32

J17, M2, M3, M4,




OnpeneneHHbIn Me, 112, I13, 114,
UHTErpa B 118, JIP23, JIP30
HKUZHU
Tema 8.5 YO, CP, P33 JI1, J13, J14, J16, JI1, J13, J14, JI6,
e ot T
HCUYUCIICHUE > 114, 119, 1%, » 112, 115, 114,
I18, JIP23, JIP30 18, JIP23, JIP30
Pa3nen 9 JI1, J12, J14, JIS,
[Mpsambie " JIe, J17, M1, M2,
IVIOCKOCTH B M3, M4, M5, M6,
IPOCTPaHCTBE M7, 111, 112, 113,
114, 115, 118, JIP2,
JIP4, JIP23, JIP30
Tema 9.1 YO, CP, P33 JI1, J13, J14, J16,
OCHOBHBIE JI7, M2, M3, M4,
HOHSTHS Meé, 112, 113, 114,
CTEPEOMETPUH. 118, P23, JIP30
Pacnonoxxenue
MIPSIMBIX u
IIJIOCKOCTEN
Tema 9.2 YO, CP, P33 JI1, J13, J14, J16,
[TapanneabHOCTh JI7, M2, M3, M4,
IPSAMBIX, IPIMOU M6, 112, 113, 114,
" IUIOCKOCTH, I18, JIP23, JIP30
IIJIOCKOCTEN
Tema 9.3 YO, CP, P33 JI1, J13, J14, J16,
[lepnenukynspH JI7, M2, M3, M4,
Meé, 112, 113, 114,

OCTb MPSAMBIX,
MpsIMOM U
IIJIOCKOCTH,

I18, JIP23, JIP30




IJIOCKOCTEHN

Tema 9.4 YO, CP, P33 JI1, J13, J14, JI6,
Teopema o0 Tpex JI7, M2, M3, M4,
M6, 112, 113, 114,
TepreHNKYIIApax 18, JIP3, TIP3
Tema 9.5 YO, CP, P33, [TPNe JI1, J13, J14, JI6,
Hapanﬂeﬂ 33, 34 H7, M2, M3, M4,
DHBLC, M6, I12, 113, I14,
18, JIP23, JIP30
TIEpHEHTUKYIAPH
ble,
CKPENUBAIONIIEC
S TIpSAMbIE
Tema 9.6 YO, CP, P33 JI1, JI3, JI4, J16, KP Ne 9 JI1, JI3, J14, J16,
Pemenue 3apau. J17, M2, M3, M4, J17, M2, M3, M4,
Hpsmvie . M6, T12, 113, T4, M6, I12, T13, I14,
18, JIP23, JIP30 18, JIP23, JIP30
IJIOCKOCTH B
IIPOCTPaHCTBE
Paznen 10. JI1, JI2, J14, JIS,
Koopaunarel JI6, JI7, M1, M2,
BeKTOpHI M3, M4, M5, M6,
M7, TI1, T2, T13,
114, T15, 118, JIP2,
JIP4, JIP23, JIP30
Tema 10.1 YO, CP, P33, [TPNe 35 | JI1, JI3, JI4, JI6,
JlekapTOBbI JI7, M2, M3, M4,
KOOpIMHATE B M6, 112, 113, 114,
18, JIP23, JIP30
IIPOCTPAHCTBE.
Paccrosinne

MCXKIOY JABYMsI
TOYKaMH.




Koopaunatsr

Cepe/IUHBI

oTpe3Ka

Tema 10.2 YO, CP, P33, [IPNe 36 | JI1, JI3, J14, JI6,

BekTops! B JI7, M2, M3, M4,

MIPOCTPAHCTBE. M6, 112, 113, 114,

Vol MeKITy I18, JIP23, JIP30

BEKTOpaMH.

CkanspHoe

MIPOU3BEICHUE

BEKTOPOB

Tema 10.3 YO, CP, P33, [IPNe 37 | JI1, JI3, J14, JI6,

[IpakTHKO- J7, M2, M3, M4,

OPUCHTUPOBAHHBI M6, 112, 113, 114,

e  samaun  Ha I18, JIP23, JIP30

KOOPJMHATHOMN

TUIOCKOCTH

Tema 10.4 YO, CP, P33 JI1, J13, J14, JI6, JI1, J13, J14, JI6,

Pemrenue  3amad. J7, M2, M3, M4, J7, M2, M3, M4,

KoopmHatsr 1 M6, T12, T13, 114, KP Ne 10 M6, T12, T13, 114,

I18, JIP23, JIP30 18, JIP23, JIP30

BEKTOPBI

Paznen 11. JI1, J12, J14, JI5,

MHOTOrpaHHHKH JI6, JI7, M1, M2,
M3, M4, M5, M6,
M7, 111, 112, T13,
14, T15, 118, JIP2,
JIP4, JIP23, JIP30

Tema 11.1 YO, CP, P33 JI1, JI3, J14, JI6,

Bepimnsl, pedpa, JI7, M2, M3, M4,

Me, 12, T13, 114,

I'paHH




MHOTOTpaHHHUKA 18, JIP23, JIP30

Tema 11.2 YO, CP, P33, ITPNe 38 | JI1, JI3, JI4, JI6,

[Ipusma, ee JI7, M2, M3, M4,

COCTaBJISIIOLINE, M6, 112, 113, 114,
I18, JIP23, JIP30

ceuenue. IIpsmas

u MpaBWJIbHAS

MIPU3MBI

Tema 11.3 YO, CP, P33 JI1, JI3, JI4, JI6,

[Tapannenenurnen, JI7, M2, M3, M4,

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

KyOa,

napajuieNienunena

Tema 11.4 YO, CP, P33, I1PNe 39 | JI1, JI3, JI4, JI6,

[Nupamuna, ee 17, M2, M3, M4,

COCTaBJISIIOLINE, M6, 112, 113, 114,
I18, JIP23, JIP30

CEUCHHE.

[IpaBunbHas

MUpaMHuJIa.

VYceuennas

nUpamMua

Tema 11.5 YO, CP, P33 JI1, J13, J14, J16,

CummeTtpust B JI7, M2, M3, M4,

Kybe, Mo, 112, 113, 114,
I18, JIP23, JIP30

napajuieJenumnese

, pHU3Me,

UpaMHuJIe

Tema 11.6 YO, CP, P33, I1PNe 40 | JI1, JI3, JI4, JI6,

IIpumepsl

J17, M2, M3, M4,




CUMMETpPHI B Meé, 112, 113, 114,
npodeccun I18, JIP23, JIP30
Tema 11.7 YO, CP, P33, I1PNe 41 | JI1, J13, J14, J16,
[IpaBunbHbBIE JI7, M2, M3, M4,
MHOTOIPaHHHKH, Mo, 112, 113, T14,
/X CBOMCTRA I18, JIP23, JIP30
Tema 11.8 YO, CP, P33, [TIPNe 41 | JI1, JI3, J14, JI6,
Humuump, €ero JI7, M2, M3, M4,
COCTaBIISFOIITHE. Me, 112, 113, 114,
Ceueryie I18, JIP23, JIP30
UIAHAPA
Tema 11.9 YO, CP, P33, [1IPNe 42 | JI1, JI3, J14, JI6,
Konyc, €ro JI7, M2, M3, M4,
COCTaBIISIOIIHE. Mo, 112, 113, T14,
CeudeHue KoHyca 118, JIP23, JIP30
Tema 11.10 YO, CP, P33 JI1, J13, J14, J16,
VcedueHHbIN JI7, M2, M3, M4,
konyc. CeueHne Mo, 112, 113, T14,
YCEUEHHOTO I18, JIP23, JIP30
KOHYycCa
Tema 11.11 YO, CP, P33 JI1, J13, J14, J16,
Hlap u chepa, ux Jd7, M2, M3, M4,
CeyCHMS M6, 112, 113, 114,
I18, JIP23, JIP30
Tema 11.12 YO, CP, P33 JI1, J13, J14, J16,
ITousTHE 00 JI7, M2, M3, M4,
00beMe Telna. Mo, 112, 113, T14,
OTHOMICHME I18, JIP23, JIP30

00BEMOB




MMOIOOHBIX TEI

Tema 11.13 YO, CP, P33 JI1, JI3, J14, JI6,
OO0BbeMbl u J17, M2, M3, M4,
IUIOMIAAN Me, 112, 113, 114,
. 18, JIP23, JIP30
MMOBEPXHOCTEH
TeNn
Tema 11.14 YO, CP, P33, IIP Ne JI1, JI3, J14, J16,
KoMmOunamuun 44 JI7, M2, M3, M4,
MHOTOTPaHHUKOB Me, 112, 113, 114,
I18, JIP23, JIP30
Y TEIl BpaIeHUs
Tema 11.15 VO, CP, P33, IIP Ne JI1, JI3, J14, JI6,
I'eomeTpuueckue 45 JI7, M2, M3, M4,
KOMOMHALIMK  Ha Me, 112, 113, 114,
18, JIP23, JIP30
MIPaKTHUKE
Tema 11.16 YO, CP, P33 JI1, JI3, J14, J16, KP Nell JI1, JI3, J14, J16,
Pemrenue 3a1ay. ﬂ7, M2, M3) M45 -H75 M27 M35 M4)
MHOFOFpaHHI/IKI/I M69 Hza H39 H4a M6, H2, H3, H4,
I18, JIP23, JIP30 118, JIP23, JIP30
1 Tella BpaleHus
Pa3zaen 12. J1, J12, J13, J14,
MHuo:kecTBa. JIS, J16, JI7, M1,
DJ1IeMEeHTbI M3, M4, M5, M6,
Teopuu rpagos M7, 111, 112, 113,
p p I14, 115, 116, I18,
JIP4, JIP23, JIP30
Tema 12.1 YO, CP, P33 JI1, JI3, J14, J16,
MHoxecTBa JI7, M2, M3, M4,
M6, 112, I13, 114,
18, JIP23, JIP30
Tema 12.2 VO, CP, P33, IIP Ne JI1, JI3, J14, J16,

Onepaunn c

46

J17, M2, M3, M4,




MHOKECTBaMU Me, 112, I13, 114,
118, JIP23, JIP30
Tema 12.3 VO, CP, P33, IIP Ne JI1, JI3, JI4, JI6,
I'padybr 47 JI7, M2, M3, M4,
Me, 112, 113, 114,
118, JIP23, JIP30
Tema 12.4 YO, CP, P33 JI1, J13, J14, JI6, KP Ne 12 JI1, J13, J14, J16,
Pemenue 3apau. JI7, M2, M3, M4, J17, M2, M3, M4,
Me, 112, 113, 114, Mo, 112, 113, 114,

MHoxecTBa,
I'pappr ©m wux

I18, JIP23, JIP30

118, JIP23, JIP30

MPUMEHEHUE
Paszen 13. JI1, JI2, J13, J14,

9JIeMEeHThI .HS, .H6, .H7, Ml,

KOMOUHATOPUKH, M3, M4, M5, M6,
CTATHCTHUKH Hu M7, I11, 112, I13,
Teopun 14, I15, T16, I18,

BeposITHOCTeil JIP4, JIP23, JIP30
Tema 13.1 VO, CP, P33, IIP Ne JI1, JI3, JI4, J16,

OCHOBHbBIC 48 JI7, M2, M3, M4,

HOHSTHS M6, 112, I13, 114,

KOMOWHATOPUKH 118, JIP23, JIP30

Tema 13.2 VO, CP, P33, IIP Ne JI1, J13, J14, JI6,

CobbiTHE, 49 J17, M2, M3, M4,

BEpPOSITHOCTh Mo, 112, 113, 114,

COBBITIHS. 18, JIP23, JIP30

Cnoxenue u

YMHOKEHHE

BEPOATHOCTEMN

Tema 13.3 VO, CP, P33, IIP Ne JI1, JI3, JI4, JI6,

BepositHocTe B

50

J17, M2, M3, M4,




po¢eCCHOHAIIbH Me, 112, I13, 114,
BIX 3aJa4ax I18, JIP23, JIP30
Tema 13.4 YO, CP, P33, IIP Ne JI1, JI3, J14, J16,
JluckpeTHas 51 JI7, M2, M3, M4,
ciydaitnas Mo, 112, 113, 14,

BCJIMYHHA, 3aKOH
€€ pacrpeacicHus

I18, JIP23, JIP30

Tema 13.5 YO, CP, P33, IIP Ne JI1, J13, J14, J16,
3amaun 51 J17, M2, M3, M4,
MaTeMaTHYeCKOM Me, 112, 113, T14,
CTATHCTHKI 118, JIP23, JIP30
Tema 13.6 YO, CP, P33, IIP Ne JI1, J13, J14, JI6,
CocraBiieHue 53 J7, M2, M3, M4,
Ta6IUI - M6, 112, 113, 114,
I18, JIP23, JIP30
JTarpaMm Ha
MPaKTHUKE
Tema 13.7 YO, CP, P33 JI1, J13, J14, J16, KP Ne 13 JI1, JI3, J14, J16,
Pemenue 3amad. J17, M2, M3, M4, J17, M2, M3, M4,
eMEHTHI Me, 112, I13, 114, M6, 112, 113, 14,
KOMOWHATOPUKH, 118, JIP23, JIP30 [18, JIP23, JIP30
CTaTUCTUKH u
Teopuu
BEPOSATHOCTEN
Paspen 14. JI1, J12, J13, J14,
YpaBHeHust " JI5, JIe, JI7, M1,
HepaBeHCTBAa M3, M4, M5, M6,
M7, 111, 112, T13,
14, 115, 116, TI8,

JIP4, JIP23, JIP30




Tema 14.1 YO, CP, P33, IIP Ne JI1, J13, J14, JI6,

PaBHOCHIBHOCTE 54 JI7, M2, M3, M4,

ypaBHeHwuit - Me, 112, I13, 114,
I18, JIP23, JIP30

HEPABECHCTB.

OOmme  MeTobl

perieHus

Tema 14.2 VO, CP, P33, ITP Ne JI1, J13, J14, JI6,

I'padmueckuit 55 JI7, M2, M3, M4,
Me, 112, I13, I14,

MCTO PCUICHUA

I18, JIP23, JIP30

YpaBHEHUH,
HEPABEHCTB
Tema 14.3 YO, CP, P33, IIP Ne JI1, J13, J14, JI6,
VpaBHeHus 56 J17, M2, M3, M4,
HEpaBEeHCTBA  C M6, 112, 113, 114,
I18, JIP23, JIP30
MO/IyJIEM
Tema 14.4 YO, CP, P33 JI1, JI3, J14, JI6,
YpaBHeHust 5 JI7, M2, M3, M4,
HEPABEHCTBA  C M6, 112, 113, 114,
I18, JIP23, JIP30
napameTpamu
Tema 14.5 VO, CP, P33, IIP Ne JI1, JI3, J14, JI6,
CocraBienue u 57 J17, M2, M3, M4,
pelieHne Me, 112, 113, T14,
I18, JIP23, JIP30
npodeccuoHanbH
BIX  3agad = ¢
MTOMOILLEO
YpaBHEHUU
Tema 14.6 YO, CP, P33 JI1, J13, J14, JI6, KP Ne 14 JI1, J13, J14, JI6,
Pemenue 3agau. JI7, M2, M3, M4, J17, M2, M3, M4,
Me, 112, 113, 114, Me, 112, 113, 14,

YpaBHeHust u




HEpaBEHCTBA 18, JIP23, JIP30 118, JIP23, JIP30




Koanduxkarop oueHOYHBIX CPeICcTB

OYHKIIMOHAIbHBIN npusHak | Ko oneHouHoro cpencrsa
OLICHOYHOTO CpelcTBa (Tun
KOHTPOJIBHOTO 3a7aHus)

YcTHBIM onpoc YO
[Tpaxtrueckast pabora No n ITP Ne n
TectupoBanue T
Kountposnbhas pabora Ne n KP Ne n
3ananus 115 caMocToATeNnbHOM padotsl | CP

- pedepar;

- TIOKJIAJT;

- cooO1IeHue;

- OCCE.

PasHoypoBHeBble 3amaun u 3aganus | P33
(pacuétHble, rpaduyecKue)

Pabouas terpans PT
IIpoekr I1
JlenoBas urpa AN
Keric-3amaua K3
3a4éT 3
JuddepenumpoBaHHblid 3a4ET 3
DK3aMeH €]




4.3aIlaHI/Iﬂ JJIAA OICHKH OCBOCHHUA JUCIHHUIIINHBI

TeMbl J0KJIa10B, COOOIIEHUI

Temul coodwenuii (peghepamos, 00K1a008, NPOEKNL08)
Hayxka o uncnax.
N3 uctopun BOZHUKHOBEHUS TIOHSTHS «JI0TaprudM».
Cdepuueckast TpUroHOMETPHUSI.
[Ipon3BOAHBIE CITOKHBIX (PYHKIUH.
[IpunoxeHus onpenenéHHOro HHTerpaia.
[IposiBieHre 3akoHa OOJBIIUX YUCEN B )KU3HU.
CrarucTrka ¥ Kene3H0J0pOKHBINA TPAHCIIOPT.

HpOCKTHBHaSI TCOPU-.

© 0o N o g~ w DN E

HeeBknuaoBa reomeTpusi.

10.ITomympaBuIbHBIE MHOTOTPAHHUKH.

11.Tena u noBepxHoctu BpauieHus. LlenTp tsxectu u teopemsl [lana-I'ynbauna.
12.PaBHOBEIMKHUE ¥ PABHOCOCTABJICHHBIC (DUTYPHI.

13.TToHsiTHE — BEKTOP.

14.lelicTBus HaJl BEKTOpaMHU.

15.11yTu pa3BUTHS BEKTOPHOTO UCUYHUCIICHUS.

Kpumepuu oyenxu:

Ne Ouenka B
OuenuBaemMblie mapaMeTpsbl
d0aJs1ax

1. | KagectBO coob1ieHus:

— TPOU3BOAMT BBIJAIOIIEECS BIEYATICHUE,
COMPOBOXK/IAETCS UIUTIOCTPATUBHBIM MaTepUajoM;

— YETKO BBICTPOEHO;

— paccka3bIBaeTcsi, HO HE OOBSACHAETCS CYyTh PabOThI;

— 3a4UTHIBAETCS.

OFrLrNW

2. | Mcnonp3oBaHKe 1EMOHCTPAILIMOHHOTO MaTepHraa:
— aBTOp MPEICTaBUIl JEMOHCTPALlMOHHBIM MaTepuan u
MIPEKPACHO B HEM OPUEHTUPOBAJICS; 2

~



Ne Onenka B
u/n OuenuBaeMble mapaMeTpbl BaLIax
— HCTOJB30BAICA B COOOIICHUH, XOPOIIO O(POPMIIEH, HO 1
€CTh HETOYHOCTH,
— TIPEICTABJICHHBIM JIEMOHCTPAIlMOHHBI MaTepuail He 0
WCITOJIB30BAJICS  TOKJIAAYMKOM WM ObLT  odopmiieH
IUJI0X0, HETPAMOTHO.
3. | KauecTBO O0TBETOB Ha BOMPOCHL:
— OTBEYAET Ha BOIPOCHI; 3
— HE MOXET OTBETUTh Ha OOJBIIMHCTBO BOIIPOCOB; 2
— HE MOXXET YETKO OTBETHUTh Ha BOIIPOCHI. 1
4. | BnajgeHue HAyYHBIM U CIICIIHAILHBIM allapaToM:
— TIOKa3aHO BIIQJICHUE CIICITUATIBHBIM aIlIapaToM; 3
— UCIIOJIb30BaHbl ~ OOIICHAY4YHbIE U CIELHAJIbHBIE 2
TEPMHUHBI; 1
— TIOKa3aHo BJIaJicHUuE 0A30BBIM anmnapaToM.
5. | YeTKOCTH BBIBOJOB:
— TIOMHOCTBIO XapaKTepU3YIOT padoTy; 3
— HEYETKU; 2
— HWMEIOTCS, HO HE JJOKa3aHBbI. 1
Hroro: 14 6am10B

— OILICHKA «OTJIMYHOY» BBICTABIISACTCS CTYJICHTY, €ciiu oH HaOpau 13-14 6amios;

— OIICHKA «XOPOIII0» BBICTABISIETCS CTYICHTY, eclii OH Habpan 11-12 6amos;

— OIICHKA «YJOBJIETBOPUTEIHHOY» BBICTABJISETCS CTYIEHTY, €cii OH Habpan §8-10
0aJI0B;

— OIICHKa «HEYJOBJIETBOPUTEIHLHO» BBICTABISIETCA CTYACHTY, €CIM OH HaOpan

MeHee 8 0aIOB.




Komnnexm 3a0anuil 011 6X00H020 KOHMPOa

1 sapuanm
. Pemnte ypasrenus: a) 3x° — 2x -16=0;  6) (3x+2) ( 4x+3)= 4x+3.

x%px—2

x24+2x

. Cokpatute n1po0b:

. [TocTpoiiTe B ogHOM cucTeMe KoopauHat rpaduku QyHKITUHI:

y=2x% y=2x-8; y=2(x-1)%
18 1
. Beraucnure Hanbosee yao00HBIM CIIOCOO0M: (1 e 9,12—-7,4- (—6—)) : 5 3

> . { X+3y=7,
. Pemmre cuctemy ypasHenmii:y 5 y=1.
2 sapuanm

. Pemnre ypaBuenms: a) 3x” — 2x -5=0;  6) (3x+2)( 4x+3)= (3x + 2)2.

2x%—x—15

xZ—6x+9

. Cokparure qpo0s:

. [ToctpoiiTe B ogHOM cucTteMe koopauHat rpaduku QyHKIUHI:

y=x% y=x*l  y=(+D)’

a+2b a+2b

. Yrpocrure BBIpEl)KCHI/ICI(] -2z ) = (zb_a - (1 + L:Eb)).

3x—2y=12,

. Pemnre CUCTCMY ypaBHeHI/II/II{?X + 4y = 2.

3 sapuanm
. Pemnte ypasrenus: a) 3x° — 2x +16=0;  6) (3x+2)( 5x+4)= (3x + 2)2.

2x%4x-3

. Coxparure npoOb.; )
p Ap xZ2x+1

. [ToctpoiiTe B ogHOM cucTeMe KoopauHat rpaduku QyHKITUHI:

y=x4% y=x%1; y=(x1)

. BBFJI/ICJ]I/IIGHaI/I6OJIeCYI[O6}H>MCHOCO60M:(—6§+ 1,375 — 5;- O,TS) 1 (—1,73).



s p v-{ bx 4+ 9y = 3,
. Penme crctemy ypasHeRuity 4y 4 3y _ 1.

4 sapuanm
1. Pemme ypaBHeHus: a) 4x° — 2x -1=0;  6) (2x+1)( 6x+5)= (2x + 1)%

3x%-2x-5
2. Cokpatute 1poob.———.
X242+l

3. ITocTpoiiTe B 0HOM cucTeMe KOOpAUHAT rpaduKu (PYHKITHN:

y=-x2; y=-x2+1; =-(x+1)2.

4. Yopocrtute BmpameHHe:EMm : ((1 -2 ) : (1 - ))

3a—m 3a—m 3a+m

. (x+2v=17,
5. Pemure cucremy ypaBHECHUI: X y=2

Kpumepuu oyenxu:

— OLEHKA «OTJIMYHO» BBICTABIIAETCS CTYAEHTY, €Ciau padoTa BBINOJHEHA
MOJIHOCTBIO; B JIOTUYECKUX PACCYKACHHUSIX U OOOCHOBAHMM PELIEHUS HET Ipode
JIOB W OMMOOK; B PEIICHUH HET MaTeMaTUYECKUX OIMMOOK (BO3MOXKHA OJHA
HETOYHOCTh, OIMKCKA, HE SBJISIONIASCS CJICACTBHEM HE3HAHUS WU HETIOHMMAaHUS
y4eOHOro MaTepuaa);

— OIIEHKA «XOpOIIO» BBICTABIAETCS CTYJEHTY, €CIM padoTa BBINOJHEHA
MOJIHOCTHI0, HO OOOCHOBAaHMS LIArOB PEIIEHUs HEIOCTATOYHBI; JOMYCTUMA OJIHA-
JIBE€ HErpyOble OMMOKHU WIIA JBAa-TPU HEI0YETA,

— OIICHKA «YJOBJIETBOPUTEIHHO» BBICTABIISETCS CTYJIEHTY, €CIH JOIMYILEHbI Oosee
OJTHOM OmMOKM WM 0oJiee NBYX-TPEX HEIOYETOB B BBIKJIAJIKAX, YEPTEKaX WIIU
rpadukax, HO YydallUics BiafeeT oOs3aTeNbHBIMU YMEHHUSIMU 110 Yy4eOHOMU
JTUCLUTUTNHE;

OLICHKA «HEYJOBJIETBOPUTEIHHOY BBICTABIISETCS CTYJIEHTY, €CIIN JOMYIIEHBI
CYILLECTBEHHbIE OIUOKH, MOKA3aBILKE, YTO YUAIIUIICS HE BlaJeeT 0053aTeIbHBIMU
YMEHMSIMH 110 Y4eOHOM TUCUUIUIMHE B MOJHON Mepe; paboTa rmokasasa MmojgHoe
OTCYTCTBHE y yJaIlIerocs: 00s3aTeIbHBIX 3HAHUN U YMEHUH WM 3HAYUTEIbHAS
4acTh paOOTHI BBIIIOJIHEHA HE CAMOCTOSITEIBHO



KoMmiuieKT npakTH4ecKuX 3aJaHui

Tema 1.3Bpemst BoinoJiHeHust — 30 MUHYT.

Bapuant 1

1. Halinute 3Ha4eHUE BBIPAKEHUS
1 3
Y —) * 25.6;
( 2 8
2.3anuIInTe B CTaHAAPTHOM BUAE YUCIIO
358:;91230;800056;6700,5;
356t1wIca4;0,0123;

3.Pemure 3amauy:

JKene3nonopoKHbIN OWIIET N5
B3pociioro crout 540 pyoiei.
CrounMocTb Oujera I IIKOJIbHUKA
cocraBiisgeT 50% oT cTromMmocTH OuileTa
1s B3pocaoro. ['pynma cocrout u3 20
IIIKOJTBHUKOB U 4 B3pocibiX. CKOJIBKO
pyOselt cToST OUJIETHI HABCIO TPYIIITY?

4. Haliiute 3HaU€HUE BBIPAKEHUS
(7x—13)(Tx+ 13) =49 + 6x+22 py x =

80.

Bapuanr 2

. Halinure 3HaYeHNUE BBIPAXKEHUS
1 2

(4—+ —) 0,24
2 3

2. 3anuImmTe B CTAHAAPTHOM BHUJIC
ynca087370;476; 7000543;
4231eIcsaan;0,00457;78000;

3.Pemmre 3amauy:

[lena Ha AyeKTpUUECKUI YalilHUK ObLIa
noBbiieHa Ha 19% u coctaBuia 1785
pyOuieii. CkoabKo pyOJiei CTOUT YaltHUK
JIO TIOBBIIICHUS 1[EHbI?

4. Haliqure 3HaueHue
BBIPAKCHUS
(5x—6)(5x+6) =250 —8x—49 ppyx =

70.

Bapuanr 3

l.HalinnTe 3Ha4eHNE BBIPAKEHUS

(21+13) 12;
3 8 '

2.3anuIuTe B CTAaHAAPTHOM BUAE YUCIIO
900035:453; 300089;7641bICS UM,
0,00987;96000;

3. Pemute 3amauy:Py6armika crouna 1000
pyouieit. [Tocie CHUXKEHUS 1IEHBI OHa
ctana ctouth 780 pyOseit. Ha ckosbko
IIPOIICHTOB OblJIa CHIKEHA IIeHa?

4. Hatinure 3HaueHue
BBIPAKECHUSA
(3x—2)(3x+2) — 9"+ 3x— 49

npu x =110

Bapuanr 4

1. Halinute 3Ha4€HNE BBIPAXKEHUS
4 1 1
(1547)u 2,
5 4/ zo00
2. 3anuimTe B CTAHJAPTHOM BHJIE YUCIIO

5200000; 6400,07; 740
teIcsa4;432:;83000;0,00981

3. Pemure 3amauy:O01mas TeTpaab CTOUT
40 py6eit. Kakoe HaubompItiee 9nucio
TaKUX TeTpaae MOXHO KynuTh Ha 500
pyOJeit mociie moBkIIeHUs 1eHbI Ha 15 %?

4. HalinuTe 3Ha4€HUE BbIPaKEHUS
(5x— 10)(5x+ 10) — 257 + 5x+ 34

npu x = 120




Bpems BbinosiHenusi — 40 MUHYT.

Bapuantl

1.BeinonHuTe NEUCTBUS, U pE3yabTaT
3aMUIINATE B CTAHJAPTHOM BHJIE:

a) 2,34*%0,027;
6)2,57*10000:(3,28*0,01);
B)(2.4%*10°):(1,2*10°);
r)(2,3*10%)*(1,1*10%).

2. OKpyrauTe 4ncia C 3aJaHHON
TOYHOCTBIO.

Haiinure abcomoTHYIO 1
OTHOCHUTEJIBHYIO MOTPEIIHOCTH
OKPYTJICHHUS.

3anumure pe3ynbTaThl B CTAHJAPTHOM
BUJIC.

Bapuanr2

1.BeinonaHuTE NEUCTBUS, U pE3yIbTaT
3aMUIINATE B CTAHJAPTHOM BHJIE:

a) 2,54*0,067;
0)3,58*1000:(2,48*0,001);
B)(8.4%10°):(4,2*10°);
r)(6,7*10%)*(2,1*10%).

2. Okpyraure 4ncia ¢ 3aJaHHOU
TOYHOCTBIO.

Haiinure abcomoTHYIO 1
OTHOCUTEJIBbHYIO MOTPEITHOCTH
OKPYTJICHHUS.

3anuimure pe3ynbTaThl B CTAHIAPTHOM
BUJIC.

a)23,4997; 0,00025; 0,07964 no a) 0,00025; 1o 0,001;
0,001; 0)471,2583; 1m0 0,01;
0) 31,009; 471,2583; 0,00126 no B) 7654321: mo 1000
0,01,
B) 28,34; 7654321: 984,56 no 1000

Bapuanrt3 Bapuanr4

1.BeimosiHUTE NEWCTBYUSA, U PE3YIIbTAT
3aMMIINATE B CTAHJAPTHOM BHJIE:

a) 1,35%0,027;
0)3,51*100:(1,78*0,01);
B)(2.8%10°):(1,4*10°);
r)(5,3*10%)*(1,1*10%).

2. Okpyriaure 4ucia ¢ 3a1aHHOMI
TOYHOCTBIO.

Haiinute abcomoTHyI0 1
OTHOCUTEJIBHYIO MOTPEIIHOCTH
OKPYIJICHHS.

3anumuTe pe3yabTaThl B CTaHIapTHOM
BUJIE.

a) 0,07964 no 0,001;

0) 0,00126 1o 0,01;

B) 984,56 no 1000

1 .BemmosiHUTE NEUCTBUS, U PE3YJIBTAT
3aMUIIUTE B CTAHIAPTHOM BHJIE:

a) 2,41*0,023;
0)4,58%1000:(1,24*0,01);
B)(5.4%10°):(2,7*10°);
r)(2,9*10%)*(1,2*10%).

2. Okpyriure 4uciia ¢ 3aaHHOMI
TOYHOCTBIO.

Haiinute abcomoTHyI0 U
OTHOCHUTEJIbHYIO MOTPEIIHOCTH
OKPYTJICHUS.

3anumuTe pe3yiabTaThl B CTAHIaPTHOM
BUJIC.

a) 0,00056; 1o 0,001;

0) 451,2283; 10 0,01;

B) 754,51 10 1000




Tema2.2Bpems BoinosiHeHust — 30 MUHYT.

Bapuanrl

1. Haiinute 3HaueHUE BBIPAKECHHUS:

:6)3/2° *5%:6)1

27 * 321

0 0625

2. Beruucnure:
a)¥/4*%/8;6)3/0° *2* +32";
3. BLIqI/IcnI/ITezi/7—\/2_*%/7+\/Z.

4. Tlpu Kakux 3HaYEHUSX NEPEMEHHON

X BBIPAXCHHUC UMCCT CMBICIJI.

a)d/2x—7;6)x* —Tx+12.

Bapuant2

1.Haninure 3HaueHUE BBIPAKECHUSA:

T o

28 *324

O 12
2.Beraucnure:
a)4/8*4/2;6)3/2 *8/27 %32,
3.Bbruucnure:
410+ 19 *4/10- 19;

4.ITpu KaKuX 3HAUYCHUIX

HCpCMCHHOﬁ X BBIPpA)KCHUEC UMCCT

CMBICIL.
a)%/3x—8;6)1x* —8x +15.
Bapuant3 Bapuant4

1. Halinute 3Ha4eHUE BBIPAXKEHUS:

R4 6)3

5 % Hl5
a) 5 2

0,0081

2. Beruucnure:
a) Y2 *3/16;6)3/12° * 210 *§/22;
3.Brruncnure: §/16 ~J13* §/16 +4/13.

4.1lpu KakuX 3HAYEHUSX MIEPEMEHHOM X

BBIPpAKCHHUEC UMCCT CMBICII.

a)4/4x-5;6)% x* —10x +21.

1.HaiinuTe 3Hau€HUE BBIPAKEHHUS:

7 %21
(63O * 210 6) 32

O 027 4+

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

3.Brruucnure:

37— a1 %37+ /41,

4 .Ilpu KaKuX 3HAYEHUSIX

nepeMeHHoﬁ X BBIPpAXKCHUEC UMCCT

CMBICIJI.

a)¥9x —5;6)%x* —10x + 36.




Tema 2.3Bpemst BoinoJiHeHust — 20 MUHYT.

Bapuanr 1

1. Beruucmiure:
1 1 z 2
a)64z; 0)27z2; B)8s; 1)81=
2. Hanipure 3Ha4eHUE BBIPAKEHUSA:

a)ya=3anmpu a=0,09;
6)49° = 4°: 1067:

2

o))

Bapuanr 2

I Beruucnure:
a)81z;, 0)125z; B)643;, r)6254
2. Haiinure 3Ha4eHHE BBIPAKEHUS:

a)ia=3anmpu a=0,64;
6)37 = 112:336:

2

o) ()"

Bapuanr 3

1 Beruucnure:
2)49%; 6)643; 8)27; r)16

2. HaiinuTe 3HaY€HHUE BBIPAXKCHUS:
a)ya*3anmpu a=0,81;
6)3° = 21%:67;

B)87:87 — 35 * 35;

Bapuanr 4

1 Beruuciaure:

&

a)100=; 0)216=;, B)125=; r)64-

2. HaiinuTe 3HaY€HHUE BBIPAKECHHUS:
a)ia=*3anpu a=0,49;
0)11% = 711:77%;

5 -4

p(5%) +((02%) ;




Bpems BoinosiHeHust — 30 MUHYT.

Bapuanr 1

1. HaiiguTe 061acTh onpeaeIeHus

GbyHKIUU:

Ay =vx=3; 6)y =5
B)y= x> —4x+7;

2. Tloctpoiite rpaduk GpyHKINN U

MCPCUUCIINTC e€ CBOMCTBA:

y=x*—T7x+10;

Bapuanr 2

1.Haiinure obmacTe onpeaeaeHus

GbyHKIUY:

Dy =VxTE 6y ==

x2—g'’

B)y= 7x*—7x—09;

2.Iloctpoiite rpaduk pyHKIUU U

ICPCUNUCIINTC ¢€ CBOMCTBA:

y=x*—X—6;

Bapuanr 3

1.Haiinure obnacte onpeneneHus

GyHKUIMH:

)y =v6—x 6)y="0

x2—g'

B)y= 8x*+ 5x— 27,

2.Iloctpoiite rpaduk GyHKIINN U

[IEpEUNCIUTE €€ CBOMCTBA!

y=xX*+x—6;

Bapuanr 4

1.Haiinure obmacte onpeneacHus

GyHKUIHHU:

)y =8+ x 6)y =12

-
x2-25

B)y= 23x>—6x—2;

2.Iloctpoiite rpaduk GyHKIINN U

IIEpEUNCIUTE €€ CBOMCTBA:!

V=x>—-8x+12




Tema 2.4Bpemst BoinoJiHeHust — 40 MUHYT.

Bapuanrl

1 2
1.Jns dyHkuuu y = X — 7 TOCTpOMTE

rpaduk QyHkHu, 00paTHON K JaHHOM.

2.Pemmute ypaBHEHHE:

a)Vx+3=3; 0)vV2x+3 =x;
B)V—4x?—16=x—22;

r) x+1 =8 — 4x;

V3 —xVx+4 =16

Bapuant2

1 2
1.Jns dyskuuu y = X~ 7 TOCTpOMTE

rpaduk QyHKINHA, OOPATHOM K TaHHOIA.
2.Pemure ypaBHEHHE:

a)V3x—1=12; 6)V6—x=x%;

BW4x2—9x+2 = 2;

T) X-2 :i-\fl +X;

OVx—3y2x+ 1= 3.

Bapuanrt3

2 4
1.Jdns dyHKImMu y = X — 7 THOCTpOHTH
rpaguk GyHKIMH, OOpaTHON K JaHHOM.

2.Pemute ypaBHEHHUE:

aWx—5=7; 6)v4—3x=x;
BV3xP—x+7=2x+1;

r) x+6 =16+ 3x;
Wx+ 1Vx—1 =242

Bapuanr4

1. [Ans yHkmn y = %X - g IOCTPOUTH
rpaduk GyHKIMH, 0OpaTHON K JaHHOM.
2.Pemute ypaBHEHHE:

a)Vx—8=9; 6)Vx=x—12;

BW—x2+x+6=—x+1;

r)x+1=v1—x;

IWVE+ 2¢x— 2 = 24/3,




Tema 3.2 Bpems BbinoJiHeHus1 — 40 MUHYT.

Bapuanrl
1. IToctpouts rpaduk GyHKIMU y = 2*¥ 3 K ONpeaeanTh €€ CBOMCTBRA.

2. Pemmre ypaBHEHUE:
a)27* = §5 6)3% 1 +32*=108 B)F—4+3*+3=0

3.Pewnte HepaBeHCTBO: )55 1 < /5; 6) 27F *3% < 4;
2x—y=1

4. Halinute penieHue CI/ICTCMLIZ{ Sxty _ 95

Bapuant2
3. Tlocrpouts rpaduk GyHKIHMK y = 3¥ % U ONPENENIUTH €€ CBOWCTBA.

4. Pemurte ypaBHEHUE:
1

a)4005 = —; 6)2%¥*2—-3%*2=30 B)16*—17*4*+16=0
20

7

2
3.Pemmte HepaBeHCTBO: a)7 11 < 1/7; 6) (;)

—y=2
4. Haitgute pelieHue CHCTGMBI:{ g4y _ 1

9

Bapuanr 3
5. Ilocrpouts rpaduk GyHKIMK y = 43 ¥ ONpenenuTh ee CBOMCTBA.

6. Pemmre ypaBHEHUE:
a)(%) =25 0)2%1 +2¥1 +2¥=28 B)25"—6*5*+5=10

13

—3x+x°
3 Peumnte HepaBencTBo: 2)9% 1 < /9; 6) (—) < 169;

11

x+ty=1
4. Haitaute pelieHue CI/ICTCMBIZ{ 2"‘31:? _3

Bapuanr 4
1. Tloctpouts rpaduk GpyHKumU y = 3** 1 onpenenuTs ee CBOMCTBA.

2. Pemure ypaBHeHue:
)() =1; )31 £3*+3%1 =63 £)64*—8*—56=0

" o1’

X+ 6%
3.Pemmure HepaseHcTBO: a)10%* < /9; 6) (E) < ?;

3
+2y=3
4. Haitagute peuieHue CHCTeMH:{‘Zx_Y E«i a1 ’




.2 Bpems BbinoJiHeHusi — 40 MUHYT.

Bapuanr 1
1. Borunciuth: 1. logs +/13; 2. 53+lees2; 3 gloga4. 4 g*7loer2: 5

i3

6257 1log,log, 27;

loggy 8;
8. log;13+log,,9; 9.64* log, V4 10 log, 270 —log, 7,5 ;
11.log, 8,1 + log; 10
2. Pemute ypaBuenue: 1. log,(x—3) = 2; 2log,(2x—4) =log,(x+7);

63 |
"glogs s’

3. Haiimure cymmy KopHEH: Slngg X +loggx = 3;

4. Pemmith HEpaBeHCTBO: a)log, x = 4;
0)logg(x — 3) > 0; B)loge(7x —4) = —1;

Bapuanr 2
1. Borunciute: 1.log: /18; 2.32*lee27; 3 16l087. 45*Qlegs2: 5

24
glogaz)

6 Loa® 7.1og, log; 49;8.log; 7 * log; 25;9.42*log, V2

llﬂgsi 4
10.log, 90 —log, 2,5; 1l.log, 6,75 + log, 4
2.Pemure ypaBuenue:1.log, (x —2) = 2;  2.log,(5x —8) =log,(x + 4);

3.Haiigute cymmy KOpHEH: glcrg2 Xx+log,x =4,

4. Pemith HEPABEHCTBO:
a)log, x >—3; 0) logy(x—2) > 2;B)log:(3x—1) = —2;

Bapuanr 3
1.Borucuts:1. logs V/14; 2 724108, 2,3 27loez4. 4 g*5logs3:5_"> . loge 7

"r3logas’ log,, 7

. log,-log,32;8. log, 17+ log,-16; 9.125*log- 5 10.log, 72 — log, 2;
11.log, 2,7 + log; 10

2. Pemmre ypaBuenue: 1. log;(3x—1) = 2; 2log;,(2x—4) =log,(x— 5);
3. Haiigure cymmy KopHeii: log, (x* + 2x) = logy (12 — 2x);

4. Peminth HepaBeHCTBO: a)log: x < —3;

0)log,(x —3) > 1;B)log:(2x + 5) = —2;

Bapuant 4
1. Beraucauts: 1.10g14/8:2,33 08z 5: 3, 2510855, 4 5*glose2; 5-3|§§3?; 6

£

logos
7.log, log, 9:8.log, 7 * log, 25;9.42*log, ¥210.log, 90 — log, 2,5;

11.log, 6,75 + log, 4

2 Pemre ypaBuenue:1.log; (4x—2)=3; 2log,(9x— 1) =log,(x+ 7);
3.Haiimure cymmy kopweii: logg o (x* + 3x) = —1

~




4.PemuTh HEPABEHCTBO:

a)logy . x < —1;6)lg(x —7) > 1; B) log2(14—x) = —1;

Tema 5. 2Bpems Bpimosnenust — 30 MUHYT.

Bapuanrl

1. Haitaute 3HaU€HHE BBIPAKECHUS:
. T T T
a) sin— * cos— * tan —;
4 4 4
. TT T
0)2sin P 3 cos o
2.Bpaucnure sin «,
1 T
eciu Cos @ = -, 0<a <3

3.YopocTure BhIpaKEHUE:

cotl2m+a) sin (Eﬂr)

a
)ccs{rr—af]*tan(%[—af)
165in 12%cos12% =cos 24°

cos42°

0)

Bapuant2

| HaiinnTe 3HaY€HHUE BBIPAKEHHUS:

a) sin(—f) * Cos (— E];

2.Beruncnure sin &,

1 3T
GCJII/ICDS(I=—E, ?I'i:(I‘::?

3.Yaopocture BhIpaKEeHHE:

cos(§+afj*tan{2rr —) )

a
cct(%th:r)* sin(m—a)’

\2sin 10%cos 109 #cos20°

0)

cos30°

Bapuant3

I Haiinute 3HaY€HHUE BBIPAKECHHUS:
a) sin(—2) * cos (—2);
& 3
6)tan 60° cot60°-7
2.BbluuCIuTECOS
. am
ecmusing = —0,6, T < a < o

3.YnpocTurte BbIpaKeHHE:

Bapuant4

1 HaiinuTe 3HaY€HHUE BBIPAKEHHUS:

N T TT TT
a) sin—* cos— * tan —;
3 & 2
6)2sin 1 ++/3 cos 3;
2. Bpruucnurecos a,
" 3H-
ecusing = 0,8, T < a <—;

3.Yrpocture BoIpaxeHHe




. am
51n(rr—a:]*cct(?+a)

tan{z T+ af]*cos(%—af) ’

I
tan(?+af)* cos(m+a)

cot{2m—a)=sin (I—Z[—afjl

6\24 sin 14%cos 14° =cos 28° 3235 ?21%cos 21° *=cos 42°
/ cos34° ﬁ] cos 960
Tema 5.6Bpems BoinosiHeHusi — 30 MUHYT.
Bapuanrl Bapuanr 2

C nomo1pbio npeodpazoBaHU

MOCTPOUTH Tpaduk GyHKIUU
1 . T
y=3sin{x—_ )+ 1 u sanucars

€€ CBOICTBA.

C nomonipto mpeoOpa3zoBaHui

NOCTPOUTH Tpaduk GyHKIIUU
1 T
y=;c0s(X—)— 1 u 3anmcatp

€€ CBOMCTBA.

Bapuanr 3
C nomotibio npeodpazoBaHui

NOCTPOUTH Tpaduk GyHKIUU
y = 2sin (x + g) — 1 u 3amucats

€€ CBOICTBA.

Bapuanr 4
C nomonibto mpeoOpa3zoBaHui
NOCTPOUTH Tpaduk GyHKIUU

y=2cas(x—|—§)+ln

3armcaTh €€ CBOMCTBA.

Tema 5. 9 Bpemst BoimosiHenust — 40 MUHYT.

Bapuanrl
1.Pemnre ypaBHeHueE:

a)sin2x=—1; 6)cos0,3x=0; ) tanx =1

2.HaiinuTe penieHns: ypaBHEHUSA:
a)2(sinx)? +sinx—1 = 0;

6)V3cosx+sinx=0; B)(tanx)? —tanx+1=10

3.Pemure HEpaBEHCTRO:

. 1 V2
a)SINX >~ 0)COSX < —.

Bapuant2
1.Pemmre ypaBHeHue:




a)sin3x=1; 6)cos0,7x=-1; ) tandx=1

2.HaiinuTe penieHns: ypaBHEHUSA:
a)3(sinx)? +sinx — 4 = 0;

6)cosx + sinx = 0; B)(tanx)? —2tanx+1 =10

3.Pemure HepaBeHCTBO:

. 1 NE!
a)sinx > -3 0)cosSX < P

Bapuant3
1.Pemure ypaBHeHueE:

a)sin4x=0; 6)cos0,2x=1; B) tanbx=—1

2.Hannure pemieHus: ypaBHEHHUS:
a)5(sinx)? — 2sinx—3 = 0;

0)cosx — sinx = 0; B)7(tanx)®*—2tanx+5=10

3.Pemnre HEpaBEHCTBO:

—

: 3
a)sinx < —é; 0)cosx > %

Bapuanr4
1.Pemmre ypaBHeHue:

a)sinbx=1; 6)cos0,4x=—1; B) tan2x=10

2.HaliguTe penieHus: ypaBHEHHUS:

a) 7(sinx)? —6sinx—1=10
0)3cosx— 2sinx = 0; B)b(tanx)*+3tanx — 8= 10

3.Pemnre HEpaBEHCTBO:

: 1 LE]
a)SInX < —; 0)COSX > ——.

Tema 1.1 Bpems BoimosiHenust — 30 MuHyT.

Bapuanr 1
1. Jns gucma 2+2i
a)Halinure Moyib;
0)Haiinure aprymenr;
B) YKaxxuTe COnpspKeHHOE;
r)YKaXuTe MpOTHUBOMNOJI0KHOE;
)l loctpoiite COOTBETCTBYIOLIUI
€My BEKTOD);
¢)3aluImTe TPUTOHOMETPUUYECKYIO
U TI0OKa3aTesibHy10 hopmy;
2. BeimotHUTE IEHCTBUS:
a) (5-2i) + (-3+0);
0) (-9+1)-(-5-41);
B) (7+2i) (8-21);
r) (6+1):(12-41).

Bapuanr 2
1 [11st unca -4+4i
a)Halinure MoyJib;
6)Haiinure aprymenr;
B) YKaXuTe CONpsHpKeHHOE;
r)YKa)XuTe MpOTUBOIOJI0KHOE;
nm)IlocTpoiiTe COOTBETCTBYIOIINI
€My BEKTOD);
¢)3aIuImTe TPUTOHOMETPUIECKYIO
U TI0OKa3aTesibHyI0 hopmy;
2. BeimionHuTE NEHCTBUSA:
a) (4 -3i)+ (-3+5i);
0) (-7+i)-(-2-30);
B) (2+3i) (6-8i);
r) (5+1):(15-31).

Bapmuanr 3

Bapuant 4




1 st uncna 143
a)Haitnure Monymb;
0)Haiinure apryMeHr;
B) YKaXuTe CONpPSHKEHHOE;
r)YKa)XuTe NpOTUBONOJIOKHOE;
n)IlocTpoiiTe COOTBETCTBYIOIIUIA
€My BEKTOD;
€)3anuimTe
TPUTOHOMETPHUUYECKYIO U
nokasartelibHyIo (popmy;
2. BrinosHUTE A€HCTBUA:
a) (5 -6i)+ (-3+7i);
0) (-9+i)-(-3-2i);
B) (3+2i) (8-4);
r) (7+i):(11-2i).

1 st uncna 1-v/3i
a)Haiinure Moaynb;
0)Haiinure apryMeHr;
B) YKaXUTE CONPSHKEHHOE;
I)YKaXUTe MPOTUBOMNOJI0KHOE;
n)IlocTpoiiTe COOTBETCTBYIOIIUIA
€My BEKTOD;
€)3anuiuTe
TPUTOHOMETPHUUECKYIO U
noKasaTesibHyIo popmy;

2. BrinosiHuTE I€CTBUSA:
a) (7 -2i)+ (-10+5i);

0) (-8+2i)-(-5-4i);

B) (5+2i) (3-51);
r) (6+1):(12-41).

Tema 7.1Bpemsi BoinoJiHenust — 30 MUHYT

Bapuanrl
1. BbluucnuTe nATh NEPBBIX YIEHOB
MOCJIEI0BATEIbHOCTH

y = n®—-1
" n?42’

3_
2. Hantu Iim5X3 10;
xoo X¥ +3

X2+ 2%

3.  Bebluucaute: a)lim

Bapuant2

1. Brruucaure nsaTh IICPBLIX YJICHOB
ITOCJICEA0OBAaTCIBbHOCTH

_3n-1
"2n

2_
2. Haiit lim 3X2 8;

x—o X< —1

3.  Beruucaure: a)lim ax +7

X—-2 X2 -4 ' x—>-0 X2 —5)C+3’
0)lim+/16 — x. 6)lim x* -8
X—>7 52 x_2 .
Bapuant3 BAPUAHT Ne4

1 .Bpraucnure niaTh ICPBBIX YJIICHOB

IIOCJIACA0BAaTCIbHOCTH

yn=3+k
n

1. Brruucaure nsTh ICPBBIX YJICHOB

MMOCJICA0OBAaTCIbHOCTH

y _2n+1,
" 2n-1'




_ 2
2. Hawt; lim 3x +3; 2. Havtu Iimw-
X—>00 7x_1 bty 5X _2X
‘- . 2X+4
3. Beruucmure: a)lim X 9; 3. Bswuucmure: a) lim = —;
x>32X +6 o2 W2 _ 4
6)|Xim§\/x+4. Coszl
6)lim—*-.
-2 3x -1

Tema 7.3 Bpemsi BbinosiHenunst — 60 MuHyT.

Bapuant Nel
1.Haiigute npou3BOIHYIO (QDYHKIIMH:

a) y =bx® +7x-24; 0)y=v2x—3; B)y=(1—6x)"; r)y=sin4x— 3;
n)y=sin(7—x); e)y=In(5x—6); >I<)y=$; 3)y=tg(2X-%);

2.IToctpouts rpaduk GyHkuuu:y = x> — 3x* + 4

3.C nmomorsio hopmMyIibt

f(xo + Ax) ~ f(x,) + f'(x,)Ax BEIMHCIHTe MPpHETIKeHHO 5,017

4 HapucynkenzoOpaxeénrpapuxdyHkuuny = f('T:]I/IKacaTCJIBHaSIKHCMYBTO‘IKCCa6CI_I
wccoiiro. Haiinuresnauennenponssoanoiidynxrmn J (%) Broykexo,

Ny

5. Touka JBMIKETCS NPSIMOJIMHENHO 110 3aKkony S(t) = 3t2+ t + 4.
OnpeaeuTeCKOPOCTh M YCKOPEHHE TOYKH B KaK/IbI MOMEHT BPEMEHH.

Bapuant Ne2
1.Haiinure mpou3BoAHYIO (PYHKITUU:

a)y =6x* -6x+4; 0)y=V—5x—3; B)y=(1+7x)"; r)y=sin3x—9;
y=sin(6—4x); ©)y=In(Bx+46); )y = 3)y=ctgEx-7):
2.Iloctpouts rpaduk QyHKIMU:Y = —X° + 3x+ 2




3.C nomo1pio HopMyIibt
flx, + Ax) = f(x,) + f () Axevruuctumenpuébnusicenno?,98%

4.Ha pucynke nzo6paxét rpa@ux GyHKIUuY = f(¥)y kacarenphas K HEMY B TOUKE
c abcuuccoiixo,

Haiinure3nauenuenpom3BoaHoiipyskmm J/ (x) Broukexo.

4. Touka ABUKETCS NPAMOIMHENHO 110 3aKony S(t) = 4t% + 8t + 14.

Onpenenute CKOPOCTh U YCKOPEHUE TOYKU B KaXbIi1 MOMEHT BPEMEHH.
Bapuant3

1.Haiigute npou3BOIHYIO (DYHKIIMH:

a)y =7x*-9x+43; 0)y=y8x+ 3, B)y=(1-—3x)"; r)y=sin9x— 1;
my=sin(6+5x); eoy=In(=2x+6); x)y =x35; 3)y= t9(8X-%);

2 IToctpouts rpaduk GyHKuuu:y = —x° + 4x? — 4%

3.C nomMotibio GopMyJisl
f(x, + Ax) = f(x,) + f' (x,)Ax BEIMHCTIHTE NpHOTHKEHHO 4/ 24,1

4 Hapucynkenzo0OpaxeénrpapuxdyHkuuny = f(-",]HKacaTenLHaﬂKHeMyBTqueca6cu
HCCOMxn.

Haiinnresnadennenpon3sogaoidysKmm ./ () Brouke-ro.

1. Touka ABMKETCS MPAMOJIMHENHO 110 3aKony S(t) = —6t% + 9t + 24,

Onpenenute CKOPOCTh U YCKOPEHUE TOUKU B KOKABII MOMEHT BPEMEHH.

Bapuanrt4
1.Haiigute mpou3BoOIHYIO0 (PYyHKIIUH:
a) y =6x> +3x-93; 6)y=v—3x—8§; B)y=(1+8x)"; r)y=sin7x+1,;

m)y=sin(6—4x); e)y=In(9x—3); >1<)y=x35; 3)y=ctg(3x—%);



2.Iloctpouts rpaduk GpyHKIMU:Y = x> + 6x° + 9x

3.C nomMonibio GopMyJisl

flx, + Ax) & f(xp) + f (xp)Axenuuciumenpubnuxcenno,/ 35,98,
4.HapucynkenzoOpaxéHrpadukpyHKIumn Y = flx) UKacaTelbHAIKHEMYBTOUYKeca0CIl
HCCOU-xn,

HaiinresHaueHnenpon3Bo tHoAy KT J (x) Broukexo.

5. Touka gBKETCA IMPAMOJIMHENHO 1o 3akony S(t) = —7t% + 10t — 14.

Onpenenute CKOPOCTh U YCKOPEHUE TOUKH B KAXKABII MOMEHT BPEMEHHU.

Tema 8.2 Bpemst BoinmosiHenust — 40 MUHYT

Bapmuanrl. BapuanTt2.
1. Halinute HeompeaeaeHHbIN 1. Halimute HEeonpeeIeHHbIN HHTETPpa:
WHTErpal:

a)[ x*dx; 6)[ sin 4xdx; »)[~dx;

a)[ x*dx;6) sin 3xdx;s)[ - dx; a)[7dx; a)f VExda;

a) [ 8%dx; a)[+/3xdx;

2. Beluncnure uHTerpa:
2. BblunciuTe uHTerpai:

a)f”.(3x— Ddx; 6)f, (3x— 2Vx)dx;

2 s
a)[~,(2x—3)dx; ) (x—3vx)dx; D) dx; o) (sinx)dx;
a)f; (e3®)dx; a)fc:T (sin 2x)dx;

3.Beruucaure miomaas Gurypbl
3.Berunciure mwiomans Gpuryps OrPaHHYCHHON JIMHUAMH: Y = -X +1,

OrpaHHYCHHON IMHIAMH: y = X° +1,
y=0.
x=-1,x=1,y=0.

Bapuanr3. Bapuanr4.



1. Haiinure HEOIIPECIICHHBIN

MHTErpaJ:
a) [x*3dx; 6) [cos2xdx; B) fidx;
a)[ 3*dx; a)f+/8xdx;

2. BpluncinTe uHTErpal:

a)f_a2 (4x — 3)dx; 6)f01(6x —Vx)dx;
a)f; (e9)dx; a)f, (sin3x)dx

3.Bpruncnure IJIOIAb (durypsl

. 2 9.
OTPaHUYEHHON JTMHUAMHU: ¥ = X* +2;

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

1. Hangure HeonpeneeHHbIM HHTETPadL:
a)[ x°dx;6) | sin {],ZXdI;B)IEdI;

a)[ 6%dx; a)[+V4xdx;

2. BeuucnuTe MHTErpa:

a)f_z3 (—4x+ 3)dx;

o)), (x—2vx)dx; a)f, (e¥)dx;
a)f;(sin(— 2x)dx:

3BpruncauTe onaab GUrypsl
OrPaHHYCHHON INHUAMHE: Y= -X° +2,

y =0.

Tema 9.1Bpems BbinoJiHenust — 40 MUHYT.

Bapuanrl

1./1an ky6 ABCIIAB,Cy/1;.
Touku K, M, Q 5exaT cOOTBETCTBEHHO
Ha otpeskax: /11, CCy u B1C;. Touka
Raexut na npsimoit JIC. Haitaure:

a) TOUKY MepeceueHus mpsMoi
KM wu miockoctu ABC;

0) Touky nepeceueHus
mwiockocteir A;B;Cyu ABB;.

B) HazoBure Touku,
npuHanexanme miockoctu CC;.

2. Tpeyronbauk ABC u kBagpat
AEFC He nexaT B 0JJHOH IIIOCKOCTH;

Touku K u M — cepenunbl
otpe3koB AB u BC coOTBETCTBEHHO;

a)loxaxute, yto KM

Bapuant2

1./larn ky6 ABCIAB,C/1;.
Toukn K, M, Q IexaT COOTBETCTBEHHO
Ha otpeskax: /11, CCy u B;C;. Touka
Rnexur Ha npsimoit JIC. Haiinure:

a) TOUKY MepeceueHUs TPSIMO
QB u mockoctu ABC;

0) Touky nepeceuenus
miockoctert A1B1Cyu ACH;.

B) HazoBure Touku,
npuHaJIexKanme miockoctuAB1C;.

2.KBagpatr ABCJ] u Tpamnemnus
KMNL ne nexxat B 0qHOM MIIOCKOCTH;

Touku A u [ — cepeaunnsl
orpe3koB KM u NL cootBeTcTBEHHO;

a)loxkaxxute, uto KL



napasienbHo EF, napasiensHo BC,
0) Haitnute KM, eciiu AE = 8cwm. 0)Haiinute BC, ecnu

KL = 10cM,MN= 6 cm.

Bapuant3 Bapuanr4

lﬂaH KY6 ABCI[A]_B;LC;LI[]_ lﬂaH KY6 ABC]_IA;LB]_C]_I[;L
Touku K, M, Q nexat coorBeTrcTBeHHO Touku K, M, Q 71exatr COOTBETCTBEHHO
Ha otpeskax: /11, CCy u B1C;. Touka Ha otpeskax: /11, CCy u B1C;. Touka

Raexut na ipsimoit JIC. Haiiaure: Rnexut Ha pssmoit JIC. Haiiaure:

a) TOUKY MepeCeUCHUS IPSIMOM a) TOYKY IepeceyeHUs PsIMOn
BQ u mrockoctu A B,Cy; KM n mnockoctu ABC;

0) Touky nepecedeHus 0) Touky nepeceyeHus
mockocreid ABC u BB;C;. mockocter A;B1C; u ABB;.

B) HazoBuTe TOUKH, B) HazoBute Touku,
MpUHAJIeKAIIUE TIIOCKOCTUAA 1 /];. npuHaiexamnue miockoctu ACC;.

2. Touku A,B,C u /I He nexar B 2.KBagpar ABCJ] u Tpanenus
oxnoi mnockoctu. Toukn E,FM u K-  KMNL ne mexxaTt B 01HOM IIOCKOCTH.
cepenunsl otpe3koB AB, BC, CII, A/l

Touku A u I — cepeaunbl
COOTBETCTBEHHO ;

otpe3koB KM u NL cootBeTcTBEHHO;
a)/loxaxwure, uto EFMK —

a)Jloxaxxute, uto KL
napasuieJiorpamm;

napamiensio BC;
6) Haiimure nepumetp EFKM,

ecn AC = 6 cm, BJI = 8 cwm. 6)Haitnure BC, ecnu

KL = 10cM,MN= 6 cMm.

Tema 9.2Bpemst BbinoJiHeHust — 20 MUHYT

Bapmuanrl. Bapuanr2.

1.Hapucyiite napasnienenumne; 1.Hapucyiite mapanienenure
ABCJIA;B,C4/1;. HazoBuTte Bce ABCJAB,C./1;. HazoBute BCe



BEKTOpBI, 00pa30BaHHbIE peOpamu
napajuieJenunesia, KoTopble:

—
a) IPOTHBOIOJIOXKHBI BekTOpy CB;

AE;
0) paBHBI BEKTOPY —E; CE.

O603HaubTE
T
BekTopbIC, Jl; BA; A/l uepes a, b,
N3006pa3ute HAa pUCYHKE BEKTOPHI

—
b, a+7¢,

5
C.
=
d

—

d.

“b-

Bapuanr3.

1.Hapucyiite napamuienenunes
ABCJIA,B,C./1;. HazoBute Bce
BEKTOpPBI, 00pa3oBaHHbIE peOpaMu
napajiesnienunena, KoTopble:

a) IPOTUBOIIOJIOKHBI BEKTOPY
ABT; I1B.
0) pasubl Bektopy JA1A1, CB1

O0o3HaubTE
— 3 3
BekTopbIC, Jl; BA, A/l uepez a, b, C.

N306pasuTe HAa PUCYHKE BEKTOPHI - d

-

—
+b, —a -¢, b+a.

BEKTOpBI, 00pa30BaHHbIE peOpamu
napajuiesienune1a, KoTopble:

a) IPOTHBOIIOJIOKHEI BEKTOPY
AB; IIB;

0) paBHBI BEKTOPY ﬁ; C1B.

O0o03HaubTE
.
BekTopbIC, /I, BA; A/l uepe3z a, b,
N300pa3nte Ha pUCYHKE BEKTOPBI

— —
+b, 3 -¢, b-3.

Bapuanr4.

1.Hapucyiite napamienenumnes
ABCJIA,B,C./1;. HazoBute BCe
BEKTOpHI, 00pa3oBaHHbIE peOpaMu
napajuienenuneaa, KoTopble:

a) MPOTUBOIOJIOKHBI BEKTOPY CB;
AB.
0) paBHBI BEKTOPY m; C1B

O0o03HaubTE
R
BekTopbIC, Jl; BA; A/l uepe3z a, b,
N300pa3ute Ha pUCYHKE BEKTOPHI

— —_—
b, a+7¢ —b-3.

o
C.
=
d



Tema 10.2Bpems BbinosiHeHus1 — 40 MUHYT

Bapuanrl

1.IToctpouts BekTopc {3; —5;2}.

Onpenenure ero AJIMHY.

2.Haiitu ckansipHoe
MIPOU3BEJICHUE BEKTOPOB

G{4: —1:8m b{3:9: -2}

3.BpraucnuTe yroa Mexay
npssmeiMu AB u CJ1, ecim A(3;-2;4),
B(4;-1;2).C(6;-3;2),/1(7:-3;1)

4.JlaHbl BEKTOPBI
d{~1;2; 03b{0; -5; ~2)¢(2;1; -3}
Haiinure xoopanHaThI

= =

BextopaP = 3b -2d + ¢.

Bapuant2

1.ITocTpouth
BekTopcC {4; —3;—2}. Onpenenure ero
JUIAHY.

2.Haiitu ckansipHoe
MIPOU3BEICHNUE BEKTOPOB

a{3;—7;2}u b{—3:;7; 2.

3.BpraucInTE yron Mexay
npssmbimu AB u CJ1, eciiu A(5;-8;-1),
B(6;-8;-2),

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

4.]J1aHbI BEKTOPBI
G{—2;6; 1}b{0;5; —3}2(2—; 4; —3}

Haitgure koopinHaThI

pextopaP = 2b +4d — 2¢.

Bapuanrt3

1. IToctpouts BeKTOPC {5; 5; —41}.

Onpenenute ero MINHY.

2.Haiitu ckansipHoe
MPOM3BEICHUE BEKTOPOB

@{5;1; -3} b{3—;2; 1.

3.BrruucauTe yroi Mexmy
npsmeiMu AB u C/1, eciin A(1;0;2),
B(2;1;0).C(0;-2;-4),11(-2;-4;0)

4.JlaHbl BEKTOPBI
a{5;—2; 0}b{0; —7; 2}¢(—2;5; -3}

Haiinnre xoopanHaTsl

BeKTOpap = 7b -2 + 3¢.

Bapuanr4

1 IToctpouts BekTopc {—3;4; 2}

Onpenenure ero MIMHY.

2.Haiitu ckansipHoe
MPOM3BEICHUE BEKTOPOB

G{9; —1; 0}u b{—3;2; 4.

3.BrraucauTe yroji Mexay
npssmeiMua AB u CJI, eciiu A(-6;-15;7),
B(-7;-15;8).C(14;-10;9),/1(14;-10;7)

4.]J1aHbl BEKTOPBI
a{1;—2:10}b{10;5;3}3{—2:1:5}

Haiinnre xoopanHaTsI

BextopaP = 5b -d + 2c.




Tema 11.3 Bpems BbInoJIHeHUs —

Bapuanrl

1.B npaBuibHOM YETHIPEXYTOJIBHOM
nupamusie SABC/] Touka O — 1ieHTp
ocHoBaHus, S BepimuHa, SO = 10, B/]
=48. Haiinure 60koBOE pedpo SA.
OOBeM U1 MOBEPXHOCTh JaHHOMN
MUpaMUIbIL.

2. B mpaBWIBHON TPEYTOJIBHOU
nupamuae SABC menmanpl OCHOBaHUS
nepecekatorcs B Touke R. Thiomans
tpeyronbarka ABC paBna 30, 00bem
nupamubel paBed 210. Haitgute nnvuny
otpe3ka RS.

3. B npsaMoyroasHOM Napajuieienunesie
ABCJIA,B,C1/1; u3BecTHO, 4YTO
JIC=V159, BB,=1, AJI;=3, Haiimure
Iy auaroHanb ACq, miomaib

MMOBEPXHOCTH U 00bEM
ATOTOIAapasIIeIeTUIea.

4 Haiinute 00beM MHOTOTPAaHHUKA,
M300PKEHHOTO Ha PUCYHKE(BCE
JIBYTPAHHBIE YTJIbl MHOTOTPAHHHUKA
psIMBIE).

[ P —

5. [lnaronans kyOa paBHa 3. Haiigute
IUTOIIAb €T0 IOBEPXHOCTH.

60 MmunyT

Bapuant Ne2

1.B npaBuiIbHON YETHIPEXYTOJIBLHON
nupamusie SABC/] Touka O — nieHTp
ocHoBaHus, S BepimmHa, SO = 24, B][
=20. Haitnure 60oxoBoe pedpo SC,
00BbEM U MOBEPXHOCTh JAHHOU
TUPAMUJIBIL.

2. B npaBunbHOU TPEYTOIBHON
nupamuae SABC menmanpl OCHOBaHUS
nepecekatorcst B Touke N. [Tnomans
tpeyroasauka ABC paBHa 13, 00bemM
nupamMujisl paBeH 278. Haiiaure qiuHy
oTtpe3ka NS.

3. B npsaMoyroiasHOM mapajuiesienunesie
ABCJIA,B,C4/1; u3BecTHO, 4TO
J1,C;=v'103, AA=3, A J1;=3, Haiiure
nnuHy aquaroHanu CiA, miomaib
MOBEPXHOCTH M 00BbEM
ATOTOMNapasuie/Ienuieaa

4. Haitnute 00beM MHOTOTPaHHUKA,
M300paKEHHOTO HA PUCYHKE(BCE
JIBYTPAHHBIE YTJIbl MHOTOTPaHHHUKA
PSIMBIE).

5.Inaronans kyOa paBHa 4. Haiinute
IUIOIIAAb €T0 IOBEPXHOCTH.



Bapuant Ne3

1.B mpaBWJIBHON YETBIPEXYTOJILHON
nupamuae SABCJ] Touka O — nieHTp
ocHoBaHus, S BepiuHa, SO =7, AC
=48. Haiinute 60xkoBOE pedbpo SB,
00BEM U TIOBEPXHOCTH JIAHHON
MUpaMUIbI.

2. B mpaBWIBHOW TPEYTOJIBHOU
nupamusic SABC Menuanbl OCHOBaHHS
nepecekarorcs B Touke P. [lmomans
tpeyrosibHrka ABC paBHa 8, 00beM
nrpaMubl paBeH 48. Haninure nmmny
orpeska PS.

3. B npsaMOyroiapHOM Napajuienenunene
ABCJ1A,B,C/1; u3BecTHO, 4TO

JI,C1=1/185, AA;=2, A;J1,;=6, Haiinure
Iy auaroHann CiA,miomab
MOBEPXHOCTH U 00BEM
ATOTOMNapasieenuneaa

4 Haiinute 00beM MHOTOTPAHHHKA,
M300paXEHHOT0 Ha pUCYHKe(BCE
JIBYTpaHHBIE YTJIbl MHOTOIPaHHUKA
psIMBIE).

6. lnaronans kyba paBHa 5. Haitnute
IUIOMIAb €TI0 TTIOBEPXHOCTH.

Bapuant Ne4

1.B npaBWIBHON YETHIPEXYTOIBHON
nupamuae SABCJ] touka O — neHTp
ocHoBaHus, S BepiuHa, SO =24, AC
=14. Halinute 6oxoBoe pedbpo S/,
00beM U TOBEPXHOCTh TAHHOU
TUPAMUJIBIL.

2. B nmpaBWIBHOW TPEYTOJIBbHON
nupamusic SABC MennaHbl OCHOBaHHS
nepecekarorcs B Touke O. [lnomans
tpeyroiasrHuka ABC paBHa 7, 00beM
nupaMubl paseH 28. Hanoure nnuny
otpeska OS.

3. B npssMoyronsHOM napasuiesIenuneae
ABCJIA.B,C/l; u3BectHO, 4TO

I[C—'lp' 1 1?, AA1:6, A]_I[]_:4, Haﬁl{HTC
nnuHy aquaroHanu ACy, miomab

MOBEPXHOCTH U 00bEM
ATOronapajiesenunea.

4 Halinute 00beM MHOTOTPAHHHUKA,
M300paXEHHOT0 Ha pUCYHKeE(BCE
JNBYT'PaHHBIE YTJIbl MHOTOIPAHHUKA
PSIMBIE).

J — _————

6. lnaronans kyba paBHa 6. Haiinute
IUIOMIAAh €T0 TIOBEPXHOCTH.



Tema 11.9 Bpemsi BbINOJTHEHUSI —

Bapuanrl

1.Beicota koHyca paBHa 10, a

arameTrp ocHoBanus -48, Halinure

o0Opa3yrolryro KoHyca.

2. JluaroHanb OCEBOrO CEYEHUS
HWIMHApPa paBHa 48 cM. Yroa Mexumy
TOM JHMaroHaliblo W  oOpasyroien
UWJIMHIpPA PaBEH 60°. Haiiure BBICOTY

U painycC UIHH]IPA.

Bapuant3

1.BeicoTa kKOHyca paBHa 7, a

auameTrp ocHoBanus -48, Haiinure

o0pa3yroIyro KOHyca.

2. Jluaronajib OCEBOI'O CCUYCHHUS
HWIMHApa paBHa 48 cM. Yroa Mexnmy
TOM JHaroHaliblo MW  oOpasyroien
UWJIMHIpPA PABEH 30°. Haiinure BBICOTY

" paanyC nujanHAapa.

25 MuUHYT
Bapuant2

1.BricoTa koHyca paBHa 24, a

nuametrp ocHoBanus -20, Haiigure

o0Opa3yromryro KoHyca.

2. JluaroHajib OCEBOrO CEYEHUS
nWwIMHApa paBHa 24 cM. Yroa Mexnmy
ATOM JUaroHaliblo W  oOpasyroien
UWIMHIpPA PaBEH 60°. Haiiure BBICOTY

U painyC IUWIMH/IPA.

Bapuanrt4

1.BeicoTa koHyca paBHa 24, a
auameTrp ocHoBanus -14, Haiigure

00pa3yroIyro KOHyca.

2. Jluaronajib OCEBOI'O CCUCHUS
nwinHApa paBHa 48 cM. Yroa Mexmy
TOM JUaroHaliblo W  oOpa3syroien
UUJIAHAPA PaBEH 45°. Haiimure BBICOTY

H paanyC nUJanHIapa.



Tema 11.11 Bpemsi BoinosiHeHust — 40 MUHYT

Bapuanrl

1.ITpssMOYyTOJIbHBI ~ TPEYrOJIBHUK  C
KateTaMd 6 ¢M U 8 CM BpalatoT BOKPYT
Brruucnure

MCHBIICTO KaTcTra.

TUTOIIIA TN OOKOBOI1 u IOJTHOM
MOBEPXHOCTEH, 00BEM OOpPa30BaHHOTO

IIPU 3TOM KOHYcA.

2. llunuHAp M KOHYC HUMEIOT oOIee

00111y10
Breiuncnure o0beM UUIUHIpA,

OCHOBAHUC )51 BBICOTY.
cCli

o0BeM KoHyca paseH 40.

3. Ilmomaaer OomdbIIOTO Kpyra miapa

2 o
cM”. Halionte miomans

MOBEPXHOCTH I11apa U €ro 00beM.

paBeH 3

4. Ilmomans  OCEBOro  ce4yeHUs
mmMHApa  paBHa 4 Mo, Haiimure
MJI0IA/Ib O0KOBOM MOBEPXHOCTH
UAJIUHPA.
Bapuanrt3

1. IlpssMOYTrONBHBI ~ TPEYTOJBHUK  C
KaTeTaMyu 3 CM U 4 CM BpallatoT BOKPYT
Beruucnure

OOJIBILIETO KaTeTa.

TUTOIIIA TN OOKOBOM u MOJTHOM
MIOBEPXHOCTEH, 00beM 00pa30BaHHOTO

MIpU 3TOM KOHYca.

2. lunuHAp W KOHYC HUMEIOT oOIee
OCHOBaHWE ¥  OOIIyr0

Breruucnure o0beM UUIUHIpA,

BBICOTY.
eciu
o0beM KoHyca paBeH 50.

3. Ilmomans OonpmIOro Kpyra Irapa

paBeH 8 cM. Hainure miomans

Bapuant2

1.ITpsiMmoyTrobHBIN
KareramMu 3 ¢M U 4 cM BpallatoT BOKPYT
MEHBIIIETO Boruucnure

TPEYrOJIbHUK  C

KaTcTa.

IUTOILA TN OOKOBOI1 u OJTHOM
MOBEPXHOCTEH, 00BEM 0OpPa30BAHHOTO

IIPU 3TOM KOHYca.

2. llunuaap u KOHYC HUMEIOT oOliee
OCHOBaHHE W  OOIIYIO

Breiuucnure o0beM UUIUHIpA,

BBICOTY.
eciu
o0BeM KoHyca paseH 30.

3. Ilmomaar OomdbpIIOTO Kpyra Imiapa

2 .
paBeH S5 cM". Haiigure momanp

MOBEPXHOCTH 111apa U €ro 00beM.

4. II;momane 0CEBOTIO CEeUEHUA
HWIMHAPAa paBHa § m°.  Haiinure
IJI0IIA/Ib O00oKOBOM MOBEPXHOCTHU
AJTAHIPA.
Bapuanr4

1. IlpssMOYTONBHBIM ~ TPEYTOJBHUK  C
KateTaMu 6 CM U 8 CM BpaIllaroT BOKPYT
Oosblero karera. Beruucnure miomaam
OOKOBOM U TOJHOW TOBEPXHOCTEH,
o0beM  00pa3oBaHHOTO

npu  3TOM

KOHYCa.

2. lunuHAp W KOHYC HWMEIOT oOiee
OCHOBaHHE ®  OOINIYyIO

Brruucnure o0beM UIWHIpA,

BBICOTY.
eciu
o0beM KoHyca paseH 70.

3. Ilnomaae OosbmIOrO Kpyra Imapa

paBeH 9 e Haiinure miomans



MOBEPXHOCTH I1Iapa U €ro 00beM.

MOBEPXHOCTH IlIapa U €ro 00beM.

4. Ilmomanp  oceBoro  ceuenus 4.  Ilmomanp  oceBoro  ceyeHus
HUJIMHApa paBHa 12 m°. Haiinure UMIMHApa paBHa 16 m°.  Haiinute
JI0IIAh O0KOBOM MOBEPXHOCTH TUIONIA/Ib O00oKOBOM MOBEPXHOCTHU
HUJIUHAPA. HUJIUHAPA.

Tema 13.1Bpemsi Boinosinenusi — 30 MUHYT

Bapuantl Bapuant2
1.CxonpkumMucocodamu 4 1.Kypbep n0mKeH pa3HecTH B 7

YeJI0BEKaMOTYTPa3MECTUThCIHAYETHIPEXMECTH
olicKaMenke?

2.13 30 y4yacTHUKOB cOOpaHus HaJ0 BbIOpATh
npenacenarens u cekperaps. CKOnTbKUMH
C0c00aMu 3TO MOKHO CJIeNaTh?

3.B knacce 7 4enoBeK yCIENIIHO 3aHUMAIOTCSA
MaTeMaTHKOU. CKOJILKUMH CIIOCOOAMH MOYKHO
BBIOpaTh U3 HUX JIBOMX JJISl yU4acTHS B
MaTeMaTHYECKON OoJuMITHaae?

Bapuanrt3

1.CKoJIbKO IIECTU3HAYHBIX Yncen (0e3

MOBTOPEHUS LU(P) MOKHO COCTABUTH U3 LUDP:

1,2,5,6,7,8?

2.CkonpkuMHu criocodbamu 6 CTYJIEHTOB,
CHAIOLINX PK3aMEH, MOTYT 3aHSITh MECTA B
ayAUTOPUH, B KOTOPOU CTOUT 20 OTMHAKOBBIX
CTOJIOB?

3.B knacce 8 4enoBeK yCIEIHO 3aHUMAaKOTCS
MaTteMaTuKon. CKOJIBLKUMU CIIOCOOaMU MOXKHO
BBIOpaTh U3 HUX TPOUX [IJIs y4acTHus B
MaTeMaTUYECKON onuMmIinae?

pa3IMYHbIX yupexkaeHu. CKOJIbKO
MapuIpyTOB MOKET OH BHIOpaTh?

2.Ha cTtaHumm 7 3anaCcHBIX IyTEM.
CKOJIBKUMH CIIOCO0aMU MOYKHO
paccTaBUTh Ha HUX 4 mnoe3na?

3.Yyanmmcs ganu cnucok u3 10
KHUT, KOTOPbIE PEKOMEHIyeTCS
MPOYUTATH BO BPEMSI KAHHUKY!L.
CKOJIbKMMU CIIOCO0aMU yUYEHUK
MOKET BbIOpaTh U3 HUX 67

Bapuanr4

1.CKOIBKO MIECTU3HAYHBIX YHCEIT
(6e3 noBTopeHust HUpP) MOKHO
coctaButh u3 uudp: 0,2,5,6,7,8?

2. Ha cranuuu 8 3amacHbIX MyTeH.
CKOJIBKUMH CIOCO0AMH MOYKHO
paccTaBUTh Ha HUX 3 moe3aa?

3.B kitacce 9 yenoBek yCcremHo
3aHUMAIOTCSI MaTEMaTUKOM.
CKOJIBKUMHU CIIoco0aMu

MOJKHO BI)I6paTL N3 HUX IBOUX IJIA
y4acCTu: B MaTEMaTUYE€CKOM
OJIMMIINAAC




Tema 13.4Bpems BbinosiHeHust — 20 MUHYT

Bapuanr 1

1.B cboprauke 6mneroB o ¢usuke Bcero 30 OuneToB, B 6 U3 HUX BCTPEUACTCS
BOIIPOC 10 MexaHuke. Hailaute BEpOATHOCTh TOr0, YTO B CIIy4ailHO BEIOPAaHHOM Ha
’K3aMEHEe OMIIeTe CTYAEHTY JOCTaHETCS BOIPOC IO MEXAHHUKE.

2.3a7aH 3aKOH pacupeieseHus: JUCKPETHOM ciydailHOW. BbraucinThb
Marematuyeckoe 0OKuaHue, JUCIEPCUIO U CPpEeIHEE KBAAPATUIECKOE OTKIIOHEHUE.

X -2 -1 2 3 4
P 0,3 0,3 0,1 0,2 0,1
Bapuanr 2

1.B cbopHuke OmineToB o reorpaduu Bcero 25 OuineTos, B 12 U3 HUX BCTpedaeTcs
BOIIPOC, Kacaromuiica EBpaznn. Haiiaure BEpOSTHOCTH TOTO, YTO B CIIyYalHO
BBIOpAaHHOM Ha 3K3aMeHe OMJIETE CTYACHTY IOCTAHETCS BOMPOC, KAaCAIOIIUIACS
EBpasumn.

2.3a/1aH 3aKOH paclpeeseHns TUCKPETHON Clly4yalHOW. BrancinTh
MaremaTtnueckoe 0XKHIaHue, TUCIEPCHUIO U CPEIHEE KBAAPATUYECKOE OTKIOHEHNE.

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

1. B cOopHuke 6uiaeToB o mateMatuke Bcero 40 OuaeToB, B 8 U3 HUX
BCTpPEUaeTCsl BOIPOC 10 TpUroHOMeTpur. Haiiure BeposSTHOCTH TOTO, YTO B
CITy4aifHO BRIOpaHHOM Ha dK3aMEHE OHMIIeTe CTYJSHTY HE JOCTaHETCS BOMPOC IO
MaTeMaTHKe.

2.3a/1aH 3aKOH paclpeeNeHus TUCKPETHOM ciiyyallHOW. BeunuciuTth
MaremaTudeckoe oxugaHue, JUCIIEPCUIO U CPEIHEE KBaIPaTUUECKOE OTKIOHCHHE.

X -3 3 2 5 6
P 0,1 0,3 0.2 0,2 0,2
BapuaHnTt4.

1.B yemnmoHare no rUMHAacTUKE Y4acTBYIOT 36 cnopTcMeHok: 6 u3 ['epmanuu, 3

n3 Opannuu, ocranbabie 3 Poccun. [1opsaaok, B KOTOPOM BBICTYNAIOT THMHACTKH,

omnpenensiercs xxpebueM. Haiinure BepoaTHOCTh TOTO, YTO CIOPTCMEHKA,




BBICTYTIArONIAs EPBOM, oKaxeTcs u3 Poccun.

2.3a/1aH 3aKOH paclpeeseHus TUCKPETHOM ciyyailHOU. Beraucnuthb
MaremaTnueckoe 0KuJaHue, JUCIIEPCUIO U CPEIHEE KBAIPAaTUUECKOE OTKIOHEHUE.

X

4

3

1

-2

P

0,1

0,3

0.2

0,2

Tema 14.2Bpemvst BoinmosiHennst — 40 MUHYT

Bapuanrl

1.Haiigute Hanbosibliiee 1e10€ penieHme

3
HepaBeHCTBa——— = ()
P (2% 4+1)(x—3) '

2. HaiiinuTe HauMEHbIINN KOPEHb
ypaBHeHnsA(2** —16)V4—x = 0;

3. Haitgute cymMmmMy HauMEHBIIIETO
MTOJIOKUTSILHOTO M HAHOOJIBIIIETO
OTPULATEIIBHOTO KOPHEN YpaBHEHUS
361c:g,5 sinx _ 1

Bapuanrt2

1. HaliguTe HanmMeHBbIIIEe II€I0€

elieHue Hepapeucrea———— = (0:
p p (7x+2)(2x-5) '

2. Halimute HanOonbIInii KOpEeHb
ypaBHeHna3 ' *V4 —x? = 0;

3. Haitgure cymMMy HanMEHBLIETO
MOJIOKHUTENBHOTO U HaUOOJIBILIETO

OTPHULATCIBHOTO KOpHeﬁ YpaBHCHUA
glogg sinx _ 1

Bapuanr 3

1. Haiigute nmpou3BeneHue
LEJIOYMCIICHHBIX PEIICHUHN

HEPABEHCTBA < 0;

2z
(25—4)(x-5)

2.Halingure cyMMy KOpHEH

(x> — 16)V12+ 4x —x2 = 0;

3. Haitgute cyMmmMy HauMEHBIIIETO
MMOJIOKUTEJIHFHOTO U HAUOOJIBIIIETO
OTPHULIATEIIFHOTO KOPHEH YpaBHEHHS
161c:g4cusx =1

Bapuanr 4
1. Haiinnre HanMeHblIIee 1IeJI0€
4
€llICHUE HEpAaBEHCTBA————— < ()
p p (3%—1)(x+2) '

2. Haiinure cymMy KOpHEH

(x2 — 16)y/—5+4x+x2 =0

3. Haitgure cymMy HaMMEHBUIIETO
MIOJIO’KUTEIBHOI0 U HANOOIBIIETO
OTPULIATENBHOTO KOPHEH YPaBHEHMS
2510g5cosx =1




KomIutekT 3a1aHuil V11 IPOBEACHUS PY0EKHOI0 KOHTPOJIS

Bpemsi BoinosiHeHust — 30 MUHYT

BAPUAHT 1
1.Ipoussoxnas gyukmust y=3X" pasHa:
A) %xg B2x* B3 I)4x°
2. YcTaHOBUTE COOTBETCTBUE MEXAY (DYHKIMSAMU (CIIeBa) U MTPOU3BOTHON
(cipaBa)
A)y=a" 1. a’lna
B)y=¢" 2. ¢
B)y=X" 3.nx"?

4, xa*t

3 IIpousBoxnas dynximu y=(2x-5)" pasna:

A) 8(2x-5)° B) 4(2x-5)° B) (2x-5)° T) 2(2x-5)°
4.YrinoBoi k03hHUIIMEHT KacaTeIbHOW, POBEICHHOM K Tpaduky dyHkimun y=Ff(X)

B TOUYKE ¢ adCHHCCOi Xo=-1 paBeH 2, Toraa 3HaueHue npousBoaHoi f(-1) paBHo ...

_ 33 o2
5. Touka aBwxercs o 3akoHy S(t) =t° - 2t° + 5. Torma ckOpoCTh ABHIKEHHUS
TOYKH B KQXKIbIi MOMEHT BpeMeHn {  paBHa:

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

. — Apat2
6.Touka IBHXKETCS IPSIMOJIMHEHHO 10 3aKoHy S(t)= 6t+t°. Torma yckopeHue TOuKn
B Ka)XXJIbIii MOMEHT BpeMeHH { paBHO

A) 6 -2t B) 2t B) 2 I)3t*-1/3t°

7. B kaxnol Touke uHTEepBaia (a;B)
fi(x)>0, 3Haunt Ha wuHTepBane (a;B) pyHKuHT F(X)
A) Bo3pacTaer b) yoriBaer B) nepuonuueckas [') yerHas

8. DyHKuMA  y=x*>-4x+5 HMEET KPUTUYECKYIO TOUKYy X =




BAPUAH2

1. IIpousBoaHas pyHKIUH Y =2" paBHa:
A)2*  B)2*In2  B)2"Inx ) 2

In2

2 YCTaHOBUTE COOTBETCTBUE MEXKY MYHKIIUSIMHU (ClIeBa) M MPOU3BOAHOM (CIIpaBa)
A) Yy = CO0S X 1. —sin x

B) y =sin x 2. COS X
1

B) y = tgx 3.
)y=1 cos? X
1

4.
sin’ x

3. [IpoussoaHas GyHkuun y= (-6X+4)° paBHa:

A) (-6x+4)" B) 6(-6x+4)>  B) 30(-6x+4)" T)-30(-6x+4)"

4.YrnoBoil K03pPUIMEHT KacaTeJlbHOMH, NPOBEIECHHOM K rpaduky pyHKIUN y=
.1 e a1
f(x) B Touke ¢ abcuuccoi Xo=" paBeH -3, Toraa 3HaYeHue Mpou3BogHON f (-E)

PaBHO ...

5. Touka nBUXKETCS IO 3aKOHY

S(t) =t> + % t* + 3t. Torma CKOPOCTh ABMKEHUS TOUYKU B KAXKIBIH MOMEHT
BpeMenu t pasHa:

A) 3t +t+ 3 B) 3t +Yt+3 B)3t? +t TI)6t+1

6. Touka IBIKETCS PSIMOJIHHEHHO 110 3aKkoHy S(t)= t* — 8t + 4. Toraa yckopeHue
TOYKH B KaXIbIi MOMEHT BpeMeHH t paBHO

A) -2 b)2t-8 B)2 o
7. B kaxno# Touke uHTEepBaia (a;B)
fi(x)>0, 3Haunt Ha wuHTepBane (a;B) GyHKuHT F(X)

A) detrHas b) yOwiBaer B)nepuonnueckas I")Bo3pacraer

8. @yHKIUA y=3x*-12x+2 HMMEET KPUTUYECKYIO TOUKYy X =



BAPUAHT Ne3
1.IIpousBoanas GpyHKuuM Y=€"paBHa:

NG B) e*Inx B)S
In x

)0

2.YCTaHOBUTE COOTBETCTBUE MEXAY (DYHKIMSAMU (ClieBa) U TPOU3BOAHOM

1
A)y=1gx L cos’ X
b) y = ctg X 2. - _12

SIn”~ X
B) y = cos X 3.—sin X
4. sinx

3. IpousBogHas byukiun y=e™*> papua:

A) 2eZX+3 B) e2X+3 B) 2e2XF) eZX

4. YraoBoii Koa)PUIMEeHT KacaTeIbHOM, MPOBEACHHON K TpaduKy QyHKIINU
y=Ff(X) B TouKe ¢ abcumccoit Xo=0 paBeH 1, Torna 3HageHue nponssoHoii (0)
PaBHO ...

5. 3. Touka ABUIKETCA MO 3aKOHY

S(t) = 2t +2t* -4 . Torma CKOPOCTb JBIIKCHHUS TOYKHU B KaXKJIbIii MOMEHT
BpeMenu t pasHa:

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

6. Touka ABHKETCS MPSIMOJIMHEHHO 110 3aKoHy S(t)= 5t — t° + 1. Torga yckopeHue
TOYKH B KaXKIbIii MOMEHT BpeMeHH t paBHO

A) 4 B)3 B) -2 )2

7. B xaxmaoi Touke uHTEpBasa (a;B)
fi(x)<0, sHaunr Ha wuHTepBane (a;B) byHKuHT f(X)

A) 4yeTHad b) nepuoauueckas B)yosiBaer I') Bo3pacTaeT

8. DyHKIMS y=x’-8x+4 HWMEET KPUTUYECKYIO TOUKY X =



BAPUAHT 4
1. [IpousBoanHas GyHKIMU: Y=2COSX paBHa:

A) 2€0SX B) sinx B) —cos x I') -2sinx
2. YcTaHOBUTE COOTBETCTBUE MEXIY PYHKIHMAMU (CI€Ba) U MMPOU3BOIHON
(cipaBa)
Ay=x" 1.nx"t
1
B)y = Jx 2. ——
)Y T
1 1
B == 3.- =
)Y X X
4. nx"

3. IIpousBoanHas GyHKIIUU y:e3'2XpaBHa:
A) _263-2XB) 2eS-2XB) e3-2X F) e-2X
4. YrioBoii KoOd)PUIMEHT KacaTeIbHOM, MPOBEAEHHON K TpaduKy QyHKIIMN
. 1 .
y=f(x) B TOuKe ¢ abcuuccoit Xo=1 paBeH  » TOT1a 3HAYEHHE NPOU3BOIHOH (1)

paBHoO ...

5. Touka IBUXKETCS TIO 3aKOHY

S(t)=3t* -t*+5t . Torma CKOPOCTH ABIKCHHS TOUKH B KaKIbIil MOMCHT
BpeMenu t pasHa:

A) t-t'-3t B) 6t*-3t B) 6t -3t° + 5 I 6-6t

6.TouKa JBIKETCS MPSIMOIIMHERHO 1o 3aKoHy S(t)= 2t° — 4t + 3. Tora yckopeHue

TOYKHU B Ka)KI[BII\/’I MOMCHT BpCMCHI/I t paBHO
A) 4 B) 1 B)4t— 4 T) 0.

7..B xaxaoi Touke MHTEepBasa (a;B)
fi(x)<0, sHaunrt Ha wuHTepBane(a;B) GpyHkima f(x)

A)dernas b) yObiBaer B) nepuoanueckas I")Bo3pacraer

8. @DyHkumMs y=x’-4 UMEET KPUTHYECKYIO TOUKY X =




KommuiekT 3aianuii il NPOBeIeHUs] MUCbMEHHOI0 3K3aMEeHAa
1. HailinuTe 3HaueHUE BBIPAKCHUS:

0 122).25.6
4 Tg) T

| 1
2§+ 55> - 120, 0.

2. Haiinute abCoOMOTHYIO TOTPEIIHOCTh OKPYIVICHUS (10 eCATHIX):
75,6843; 32,7639;84,7943;29,35781,;63,1743;42,6632.

3. Pemmure 3amauy:
Mara3zuH 3aKynaeT [IBETOYHbIE TOPIIKHU M0 0NToBOM 1ene 90 pyOneit 3a
mTyKy. ToproBas HaneHka coctaisieT 20%. Kakoe HaubompIee yncio
TaKUX TOPIIKOB MOKHO KYIUTb B 3TOM Marasuue Ha 1100 pyOmneit?

4. Mara3uH 3aKynaeT [IBETOYHbIE TOPIIKH 10 onToBoi 1iene 100 py6iieii 3a
mTyKy. ToproBast HaneHka coctaBisieT 15%. Kakoe nanbombliee 4ucio
TaKUX FOPUIKOB MO>KHO KYIUTh B 3TOM MarasuHe Ha 1300 pyOneit?

5. Kuuent B3su1 B 0anke kpenut 36000 pyOneit Ha rog moj 15% ronoBeix. O
JOJDKEH TIoTanaTh KPEAUT, BHOCS B 0aHK €KEMECSYHO OJIMHAKOBYIO CYMMY
JICHET, C TeM, YTOOBI Yepe3 T BHIILIATUTH BCIO CYMMY, B3STYIO B KPEIUT,
BMecTe ¢ TiporieHTaMu. CKOJIBKO OH JOJ’KEH BHOCUTh B OAHK €XKEMECSI4HO?

6. IllapukoBas pyuka crout 30 py6seit. Kakoe HanOoJibIliee Ynucio TaKux
pydYeK MOKHO OyaeT KynuTh Ha 700 pyOieli mociie MOBBIIICHHS IICHBI Ha
25%7?

Kenesnonopoxxkupiii O6mieT ais B3pocioro croutT 840 pyo6reit. CToumocTb
Owmnera mKopbHUKA cocTaBiseT 50% oT ctouMocTH OuiieTa JjIsl B3POCIIOrO.

7. I'pynima coctout u3 18 mKOALHUKOB U 3 B3pocCibiX. CKOJIBKO pyOJiel CTOST
OWJIETHI HA BCIO TPpyMmy?



8. Mara3uH 3akynaeT LBETOYHbIE TOPIIKH MO OonToBOHM 1eHe 90 pyOreit 3a
mTyKky. ToproBas Hanenka coctaBisieT 20%. Kakoe HamOoibliee 4ucio
TaKuX TOPIIKOB MOYKHO KYITUTh B 3ToM Maraszuse Ha 1100 pyoueit?

Brrancants:
9 45110 - 445 4sin 16 cos 167 325in46" - cos46°
10. sin32¢ -1, 5in92°
12. \f5482 — 47202 13 362 465in 158° - cos 158¢
" 41e 14. sin316°

15.Haitaute npou3BoaHy0 (QYHKITUHU:

}’=§+ V3x—e* + 21 y = —bsinx+ /x —e** +32x
X

y=s£n2x+3x+ex+1 y = tanx ++/2x + 2%+31
X

}T—COS4X+2\.&+3 6 y=c052x+§—10g2x_43

16.Pemute ypaBHEeHHE
cos(x—g)=1 sin(x+g)=—1 sin( —E)=1

cns( —g) =§cns (x—g)= —lsin(x—kg):{]

17.PemnTe HEpaBEHCTBO:
log:(x — 3) < —3.

log:(2x + 3) < —2.

log-(x +4) < 1.
log,(x +1) < 1.

log:(x — 5) < —4.



log:(4x + 1) < —3.

18.Haiiaute KopeHb ypaBHEHHUS:
1

16

23.1:—'? —

Va5 —3x = 7

WV —T2—1Tx =

(1)6—2x 1
4 T 64

—X.

19.Haiinute 3HaueHUE BBIPAKCHHUS:

logsv/11
logs11

75log,, V11

V35§43
VEHY 4T
4\;? RS VB

Slnggi 16

20.BpranciuTe HHTErpai:

1
f{xz + 4)dx;
1]



f;(Z}:—F 1) dx;

f(Sx— 1) dx
J}[xg + 5)dx

f@x—i— 3)dx)

1

f(Zx—i— 2 dx)

-1

21. Ha sx3amene 60 6mieroB, Auapeit He Bolyumii 3 u3 HuX. Haiinure
BEPOSATHOCTh TOT'O, YTO €EMY MOMAAECTCS BHIyUCHHBIN OUJIET.

Omns, Jenuc, Buts, Aptyp, u Puta Opocuin xpeduili — KoMy HAaUMHATH UTPY.
Haitgure BEpOSITHOCTh TOrO, YTO HAYMHATH UTPY JI0JKHA Puta.

Kars, Hacts, Urops, ama u Aunpeit Opocuiu xkpebuii — KoMy HAaUMHATh
urpy. Haitaute BeposSTHOCTH TOTO, YTO HAYUHATH UTPY JOJDKEH OyIeT
MaJbYHK.

bpocatot urpaibHyro KocTb. KakoBa BEpOSITHOCTH TOTO , YTO BBIIAIIO YUCIIO
OYKOB KpaTHOE TPEM.

B cOopHuke 6uneToB Bcero 25 6uieToB, B 13 U3 HUX BCTpEUYAETCs BOIPOC
[0  DJEKTPOCTATHUKE. Hainpure  BeposaTHOCT  TOro, 4ro B
CIIy4ailHOBBIOpAaHHOM Ha dK3aMeHEe OWJIETE CTYJICHTY JOCTAHETCSI BOMPOC 10
AIEKTPOCTATHUKE.

B uemnuonare no rumHactuke y4actBytoT 50 crioprcMmeHoB: 13 u3 JIUTBBI,
22u3 JlaTtBuu, octanbHble — U3 ICTOHHH. [lopsIOK, BKOTOPOM BBICTYHAIOT



TUMHACTKH, ompezaensercs >xpebuem. Haiinure BeposATHOCTH TOTrO, YTO
CIIOPTCMEHKH, BBICTYIIAOIIAs IEPBOM, OKaXKETCSI U3 DCTOHUMU.

22. Haiinure cyMMy, pa3HOCTb, IPOU3BEACHNE M YAaCTHOE YHCeN: Z;=2-5i
22:-1+3i.

Haiinute cymMy, pa3HOCTb, IPOU3BEICHUE M YACTHOE YUCEI: Z3=-3+i

ZZ=4-2i.

Hatinure cymMmy, pa3HOCTD, POM3BEJACHUE W YaCTHOE YHCEIL: Z;=-2+i

Z,=-3+2I.

Haiinute cymmy, pa3HOCTB, POU3BEICHUE M YACTHOE YUCEIl: Z3=-3-21, Z,=4+i.
Haiinute cymmy, pa3HOCTb, IIPOU3BEACHUE U YaCTHOE YUCEIl: Z;=--2+21, Z,=3+i.

Haiinute cymMy, pa3HOCTh, POU3BEICHUE M YaCTHOE YKcel: Z;=3-41, Z,=-
1+2i.

23.Berauciure

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

X2 ¥—1 H—=d

)lcin;n! 2x + 301 . im(x* — 3x+6) )lcin;(x“ +6x*+1)
24, MartepHanbHast TOYKa IBHKETCS IPSIMOIHHEIHO 1o 3aKoHy S(t) = t'-
3t*+t°-t+12. OnpenenuTe CKOPOCTh, H YCKOPEHHE ABUKSHHUS TOUKU B KAXKIbIil
MOMEHT BpeMeHH t.
MatepuanbHasi TOYKa JBUXKETCS MIPSMOJIMHEMHO 10 3aKOHY S(t) =2 t4-t3+7t2+3t-7.
Omnpenennure CKOPOCTh, U YCKOPEHUE IBIKEHUS TOUKU B KK MOMEHT
BpEMCHHU t.

MarepuanbHas TOUKa IBUKETCS MPSAMOJIMHENHO 10 3aKOHY

4 2
S(t) =3t*+4t>-5t>-0,5t-11. Onpemenute CKOPOCTh, H YCKOPEHHE
JIBHDKCHUSI TOUKU B KaXbIi1 MOMEHT BpeMeEHH 1.

MaTepI/IaHBHaH TOYKaA ABUXXCTCA HpHMOHHHeﬁHO 110 3aKOHY

S(t) = 6t*+3t°-2t*-t-9. OnpeenuTe CKOPOCTh, M YCKOPEHHE ABHKCHUS TOUKHU B
Ka)KIbIii MOMEHT BpEeMEHH L.

MartepuanbHasi TOYKa JBUKETCS MPSMOJIMHEWHO MO 3aKOHY
_ oy 43
S(t) = 2t™-t°+t-12. Onpeaenure CKOPOCTh, U YCKOPCHHE JBUKCHHS TOUKH

~



B KaXIblii MOMEHT BpEMEHH 1.

. _ i3 ny2
MatepuasbHasi TOUKa JIBMKETCS IPSIMOJIMHEHHO 1o 3akoHy S(t) =3t°-2t°+t-9.
Onpenenure CKOPOCTh, U YCKOPEHUE JBUKEHHUS TOUKU B KKl MOMEHT
BpemeHH L.

24.CTopoHBI OCHOBAHUS TIPABUILHONM YETHIPEXYTOJIbHON MUpaMuabl paBHbI 10,
O0okxoBbIe pedpa paBHbl 13. HaiiauTe miomaib MOBEPXHOCTH 3TON MUPaAMU/IBI.

B nununapudeckuii cocya Haauiau 3000 oM BOJIbl. YPOBEHB BOJbI [IPU 3TOM
IOCTUT BBICOTHI 20 cM. B KMIAKOCTH MOJHOCTHIO NOTPYy3Uin AeTanb. [Ipu sTom
YPOBEHB KUJIKOCTH B COCY/JIe MOJHsIICA HAa 3 cM. Uemy paBeH 00bEM aeTanu?
OtBeT faiiTe B oM.

Bricota konyca paBHa 8, a tuametp ocHoBanus — 30.
Haiinute oOpa3yronnyo KoHyca.

[unuHAp 1 KOHYC UMEIOT 0011e€ OCHOBAHHUE U OOIILYIO BBICOTY.
Boruncnure 00bEM LMIMHIIPaA, €CI 00bEM KOHYca paBeH 21.

CTOpOHBI OCHOBaHUS TPABUIIBHOW YETHIPEXYTOJbHOW MUpaMuabl paBHbI 10,
OoxoBbIe pedpa paBHbI 13. HaiiguTe momaab MoBEpXHOCTH ITOM TUPaAMU/IBI.

B nummHapraeckuii cocyn Hammtn 3000 cM® Bogbl. YPOBEHB BOIBI IPH TOM
JOCTUT BBICOTHI 20 cM. B %UIKOCTh MOJHOCTHIO OTPY3WIH JIeTalb. [Ipu sTom
YPOBEHB KHUJIKOCTHU B COCY/JIE MOAHsIICA HAa 3 cM. Uemy paBeH 00bEM neTanu?
OrtBeT faiiTe B oM.

25.Pemmre ypasuenue:(log, x)? — 3log; x = —2

Perure ypaBaenue: 9% — b+ 31 + 54 = ()
Pemmnre ypaBHenue: 4* —3 « 2+ 3 =0
Pemmnre ypaBuenue: 16— 17 «4*+16 =10
Pemmre ypasnenue:(log; x)* — 3log, x = —2

Pemure ypasaenue: 9% — 5+ 3571 + 54 = ()

26. HaiizuTe HanMeHblee 3HadeHne QYHKIHH y = X°-9x°+24x-10 Ha oTpe3ke
[0;3].



Haiiure HanMeHbIee 3HaUeHre GyHKIMN ¥ = X°-3x°-9x-4 Ha otpeske [-4:4].
Haiiute HauMeHbInee 3HadeHne QyHKIHH y = 2X°-3x°-36x+10 Ha oTpeske [-5;4].
Haiiure HanMensInee 3HadeHne QyHKIun y = 4x*-2x°-5 Ha otpeske [0;2].
Haiinure HauMeHblIliee 3HaUYeHUE PYHKINH Y = x*-9x*+24x-10 Ha otpeske [0;3].
.Haitnute HauMeHbIIee 3HaUCHNE QYHKIMH Y = x>-3x%-9x-4 Ha otpeske [-4;4].

TpeOoBanusi (ymeHusi) npoBepsieMble 3aJaHUSIMHM JK3AMEHANMOHHOMN
padoThI:

e BrinoHsATe apudmeTndeckue NEUCTBHS, cOYeTass YCTHbIE W NMUCHMEHHBIE
MPUEMBl; HAXOAUTh 3HAYEHUE KOPHS HATypaJIbHOW CTENEHU, CTENEHUu C
palMOHAIBHBIM NTOKa3aTesieM, Jorapudma;

e BeIuncisaTh 3HaUEHUSI YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISISA
HEOO0XOJMMbIE TIOJICTAHOBKY U NMPeoOpa30oBaHMUs;

e YMeTh peraTh 3aJa4H Ha MPOLICHTHIL;

e YMeTh peniaTh 3aJJa4M Ha ONPeeSIEHuEe BEPOSITHOCTUA COOBITHS, OMUPASICh HA
0a30BYIO MTOATOTOBKY U 37PaBblil CMBICII;

e[IpoBoUTh TO W3BECTHBIM (OpMyJiaM U TMpaBujaM MpeoOpa30BaHUS
OYKBEHHBIX BBIPAXKEHUW, BKJIIOUYAIONIUX CTETNEHU, pPaJAUKalbl, JIOrapupMbl U
TPUTOHOMETPUUECKHE (PYHKITUU;

ePemiaTh paluoOHaJIbHBIE, UppalroHaIbHbIE, NOKa3aTelIbHbIE,
TPUTOHOMETPHUUECKHE U JIOTapU(PMHUUECKIE YPaBHEHUS,

ePemath parmoHalIbHBIC, TTOKA3aTEIbHbIE U JIOTapU(MHUUECKIE HEPABEHCTRA,;

¢ BeruncsTe TpOU3BOIHBIE U TIEPBOOOPA3HBIC AJIEMEHTAPHBIX (QYHKITUN;

ellccmenoBath B TpocTEHIUX ciy4asx GYHKIUA HAa MOHOTOHHOCTD,
HaXOJUTh HAMMEHbIIIEEe U HauOoJblIee 3HaYeHUs! (PYHKIIMH HA 3aIaHHOM OTPE3KE;

ePemaTh mpuKIIaIHbIE 33/1a41 HA HAXOXKJEHUE YCKOPEHHUS U CKOPOCTH;

ePemiath  cTEpeOMETpPUYECKHE 3a/laud HA HAXOXKIACHUE T€OMETPUUYECKUX
BEJIMYMH;  HUCIOJb30BaTh  IPU  PEUIEHUHM  CTEPEOMETPUYECKHX  3a]ad

IIIaHUMETPUUCCKHUC (I)aKTBI N METOJBI.



TecToBBIC 3a7aHUSA

1) IIpowsBenenue yncia @ caMo Ha cebOsi N pa3 Ha3bIBACTCS:

A) Crenenbto uncina a b) Cymmoit uncna a B) PazHocTsio uncna a
2) CtenieHb unciia @ 0003HAYACTC :

A)a*n b) a™ B)a+n

3 ) B BelpaxkeHn# @ YUCIIO @ HA3BIBACTCS:

A) Ilokazatenem b) OcHoBanuem B) Crenenbto

4) B BbIpa)keHUU @ YHUCIIO N HA3BIBAETCA:

A) Ilokazarenem b) OcHoBanuem  B) CreneHbro

5) Boipaxenue a’ paBusercs
A0 B)1 B) a
6) Beipaxxenue a® pasasercs
A)0 B)l B) a

7. BepHo 1i paBeHCTBO 2° = 2+2+2+2 +2? BoiGepuTe MpaBUIIbHbIA OTBET.
a) na 0) Her

5
8. B Beipaxkenuu 12° yncno 12 Ha3pIBaIOT:
a) OCHOBAaHMEM CTEMeHU 0) MoKasaresieM CTENeH!

7
9. B BeIpakeHun 4" 4uciio 7 Ha3bIBAIOT:
a) OCHOBAHMEM CTEIEHH 0) MoKa3aTeIeM CTCTIICHH

10. Kak Beipaxkenue 4-4-4 3anucath kopoue? Beibepure mpaBuiIbHbIA OTBET:
a)4-3 6)4° B)4+3

11. Kak Beipaxkenue 3-3-3-33anucarb kopoue? BriOepuTe npaBuiIbHbINA OTBET:
a)4:3 6)3' B)4+4

12. Tpwu B 5-0if cTeneHu:
a) 243, 0)244 B)257 1)233 n)213

13. Kaxoit iudpoii okaH4HBaeTCS 3HAYCHHE BRIpaKeHmst 24°+11%7
Ortger:




. . 3,192
14. Kakoif indpoit okaH4MBaeTcsl 3HaueHue BolpakeHus 21°+12°7 3anummumre
paccyxaeHus u oTBeT (2 6aa)
Otser:

15. Boipa:xenue 317 naspiBaror:

A) Ilokazarenem crenenn b)Ypasuenuem B)Crenenrsto [')OcHoBaHuEM cTeneHu

5
16. Ynciio 5 B BeIpaskeHHn 8~ sBjsieTcs:

A) Crenensto b) Ilokaszarenem crenenu B) OcHoBanuem crenenu I') Mnaexkcom

17) 3anummre JaHHOE IpOM3BeAeHNe B BU/IE CTeIeHu 7*7*7*7*7:

A) 67 B)5” B) 77 n73
18) Haiinnre 3nauenne Buipazkenus (3: 5]3:

A)6:15 B)15:25 B)27:125 T) 9:125

19) Kak unrtaercs sannck «3* = 81»?

A) Yetsipe B ky6e paBHo 81 b) Tpu B ueTBEpToii crenenu paBHo 81

B) Tpu B ky6e paBHo 81 I') Uerslpe B ocHOBaHMHM 3 paBHO &1

20) IIpeacraBbTe B BU/AE CTENIEHH BbIPA:KeHHE (xS * xﬁ] :x3:

A)xt Byx* B)x® IMNat®
21) MpeacTaBbTe B BUE CTeNeHN Bbipaxkenne 2° * 2
A)4® B)2? B)R2* I')2

22) MpexcTaBbTe B BHje cTelnenn Bhipasenue 21°: 212



A)2® B)22 B)27 )2t

23) lIpeacraBbTe B BUjIEe CTENEHH ¢ OCHOBAHUEM 5 umcJio 25

A)525 B)255 B)53 I)52

24) IlpeacraBbTe B BH/e CTENIEHU C OCHOBaHWeM 7 yuciio 343

A)367 B)3437 B)77 I)73

25) llpeacraBbTe B BUjE CTENEHN ¢ OCHOBAaHUEM 2 4ucio 4

A)2* B)4? B)22 I)2°

26) Haiigure X B ypapuenun 81 = x?

A)x=3 B)x=9 B)x=2 I x=81

27) Beipaxenue (@ * b)™ npencraBumo B Buze:

A)a®+=b" B)a"+b" B)a"—b"

28) Bripaxenue (ak " MIPEACTABUMO B BUJIE:

Aj aﬂ*ﬁ: E‘] aﬂ—ﬁ: le anHu:

n
a
29) Beipaxenue (E) IIPEACTABUMO B BUJIE:

h" a™ n*a
A)— B B

a']"n‘.

n=h

an
30) BeIpaskeHne — npeacTaBUMO B BUJIE:
a

Aj aﬂ*k E‘) a‘]‘i‘.—Ft le anHu:



31) Belpaxenue A" * a® MPEICTaBUMO B BUJIEC:

Aj aﬂxk E‘] a‘]‘i‘.—Ft le anHu:

32) Bolpaxkenue (@~ NPEACTABUMO B BUJIE:

1
A)— B)—a" B)a"
)— B)-a" B)a

—n
a
33) BolpaxxeHue (E) MIPEJICTAaBUMO B BHJIE:

n n

AN-n+(7) B B (E)
b b a

34) Haitaure 3Hauenue KopHs:y 225

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

35) Haiiaute 3Hauenve kopus: v/ 1,44

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

36) Haiiaute 3nauenne xopus: 4/ 0,01

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

37) UmeeT i cMbIch BeIpaxkenue: 4/ 1,3

A) na b) met

38) Nwmeer mu cmbicn Beipaxkenue: 4/ 0,001

A) na b) mer

39) MimeeT n cmbicn BbipaxeHue: Y —9

A) na b) et



40) Haiitu kBazpar uncen: 4/ 0,51/ 25

A)0,5125B5)025u5B)025u5T)0,5u25

41) Haiitu xBagpar umcna: 4/ 0,3

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

42) Borunciuts: v 121 * /0,04

A)0,225)0,11 B)2,2T) 22

43) Berunciuts: 7 * /0,25

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

2
44) HaiiTi 3HaYCHUE BBIPAKCHHUSL: (3@

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

45) Haiitn 3Hauenne Boipakerms: —f 1,9 * /1,5

A)0B)1,5B)-2,25T)-15

46) Tlpyu KaKkuX 3HAYEHUSX TIEPEMEHHON BBIPAKEHHE UMEET cMBICT: y 16X
A)X = 0 B) x- mo6oe uncno B) X = 0T) x>1
47) TIpH KaKuX 3HAYCHHSIX TIEPEMEHHOM BHIPAKECHHE MMEET CMBICIT: 4] — 9V

A)Y = 0 B) y- mo6oe uncio B) ¥ = 0T) y>1

48) BeipaxkeHue Vax*h MPEJICTaBUMO B BHJIC:

AN Va=Vb B)b* Ya B)ax Vb



n
49) Beipaxenue 4 / ( MpeacTaBUMO B BUJIC:

A)Va+ia B) "Va

n|da
50) BeipaxkeHnue J; MPEACTaBUMO B BUJIC:

Aj£ B)j: F "a

51) Boipasenue V @ npescraBumo B Bue:
us nsk n—k
Myarn B) "™{a B)"Va
M=y
52) Beipaskenne  V @%*P npeacrasumo B Buje:

Ap= Va* B) Va* B)"¥a

k
53) Bripaxenue (I‘VE) MPECTAaBUMO B BUJIC:

A) an B) "%a B)Va*

54) Beipakenue (’{/E)“ MPEICTaBUMO B BHUJIE:
AMn+a B) a B)YVa

55) Kakas u3 (GyHKIHMI SBISETCS TOKA3aTeIbHON?

A 1,2%

b.x-3
B. 4/x

I.2x-7

56) Uemy paBHa o6acTh 3HaueHnH QyHKimn y = (—2)*?
A. (-92; 0)

B. (0; +20)



B. (-92; +c0)

r.(-1; 1)

57) ®ynkims, 3anannas opmynoit ¥ = a* ,raea > 0,a # 1, wasemaercs ...

A. TPUTOHOMETPUYECKOU
b. norapudmmueckoit

B nokxazarenpHOM

I'. kBagpaTHOM

58) I'pacduk kakoi GyHKIMH H300pakeH HA KApTUHKE?

<

- N W & U O N ® Vv
L e S

Ay=3

b.y=x+9

By=3x-1

ry=-2x+3

59) UeMy paBHO MHOKeCTBO 3HaueHui pynkum ¥ = 35 +F1 — 32
A. (-92; 1)

B. (-3; 1)

B.(1;3)



I'. (-3; +0)
60) IIpu kaxoii crenenu 6yaer BepHO paBeHcTso B Beipakenuun 10 = 1002

A. 4
b.2
B.3

I'.1

61) Uemy paseH x B ypasHerun 251 = 27

A.2

b.6

B.04

r.-1

62) Uro sBasercs rpadukoM GyHKIMU y =a’, a > 1?
A. mapabona

b. runepbona

B. npsamas

I'. pkcmoHeHTa

1 X
63) Uepes kakyro TOUKY MPOXOIUT rpaguk QYyHKIIUHU Yy = (5) ?
A.(1;3)
b. (-1; 3)
B. (0; 1)

T. (0;3)

64) 3nauenne Qynkmmmy =4 — 1 npu x=07?

A.-1



b. x3

B.0

r.s

65) Kakumu cBoiicTBamu IoKa3aTeabHast QyHKIHs He 001agaet?
A. He ABIsAETCS HA YETHOH, HU HEYSTHOMN

b. orpannuena cuuzy

B. nmeer paspsein

I'. f(x) > 0 npu TF000M 3HAYCHHUH X

66) Kaxkast u3 GpyHKIMiA HE SBISETCS OKA3aTSIbHOM?

Ay=2*—3
b.y=4x+1
B.y=2%
r.y=0,7*

67) I'paduk kako# mokazarenbHON YHKIMHA H300paKeH HA KapTUHKE?

Y

Ay=2%

B.y= 0’5:':—1



T y= 631’

68) Kakoe apudmeTnyeckoe qeiiCTBHE C MOKA3aTEISIMH CTSIICHSIMU HY>KHO BBIIIOJHHUTD TIPH
YMHO)XEHUH CTEIICHEW C OJIMHAKOBBIM OCHOBaHUEM?
A. yMHOXX€EHUE

b. cnoxenue

B. nenenue

I'. BelunTanue

69) Ckoibko KopHeii umeeT Qpynkuus 3 = -5?

Al

b.2

B.4

I'. HeT kopHeHn

70) Kak 06BIYHO HA3EIBAIOT (DYHKIHIO Y = X~ ?

A. cTeneHHOH

b. moka3aTenbHO-CTEIICHHOMN

B. mokazarenpHOM

I'. HeT oTBeTa

71) Yto HE OTHOCHUTCS K CBOMCTBAM (PYHKITUU?
A. MOHOTOHHOCTb

b. Bo3BeeHME cTeneHN B KBaApaT

B. obmacte onpenenenus

I'. BBIMYKJIOCTH

113"
72) D(f) bysKImmn y = (?) eCTh



A. (-99; %5)

B. (-90; +0)

B. (0; %)

I. (V5; +20)

73) B xakoii pyHKIMH TepeMeHHast IPeACTaBIseT c000it ocHOBaHHUE?

A.y=3%

B.y=(%)*

B.y::Jc3

I.y=04%

74) Boipaxenue @1 * @*2 mpenctaBUMo B BUIE

A.a*t**z B g*t +a*z B. a*t™*z T.aq*t —aq*z

75) Haiitu o6nacte onpenencuus pyHkimu y =l0ga(3x)
A) (0;+00), B) (-0;-5/3), B) (-5/3;+0).
76) Haiitu x , ecoim x =1g1000
A) 3, B) -3, B) Het pemienus.

77) Cpauutb: 1g2+1g3 u Ig5

A) >, b) <, B) =.
78) Cpasuutb: 3192 u 1g8
A) >, b) <, B) =.

79) Haiitn MHOKeCTBO 3HaUeHU GyHKIUH  y= 10g,(3X+5)

A) (-5/3;+), B) (- oito0) B) (-0:-5/3).



80) CpaBuutb 10go35 u 10go 36

A) >, b) <, B) =.
81) CpaBuuts 79875 u  l0g3243

A) > b) < , B) =.
82) Haiitu x , ecm x = l0gy,327.

A) 3, b) -3 , B) HeT pemienus.
83)Bripaxkenne log, b + log, ¢ npeacraBumo B BuIE
A.log,b+c¢ B.log,,b+c B.log,(bc) T.b+c
84)Bripaxenue log, b —log, ¢ mpencraBumo B Buje
A.log,b—c B.log,,b—c B.log,(bfc) T.b—c
85)Bripaxkenne log, b™ mpeactaBuMo B BUJIE
A.r-log,b b.log,b+r B.r+log,b TI.log,b

86)Bripaxkenue log,r b mpencraBumo B BHJIE

A.r-log, b B.%- log,b B. log b r.2
,

87) Beipaxxenue log, 1 npencraBumo B BUJe

A0 B.i B.a I.1

88 )Bripaxkenue log, a mpeacTaBuMo B BUJE
A.0 b.a B. Hecywecteyer I.1
89)Bripaxkenne log, a™ mpencrtaBuMo B BHJIE
An b1 B.0 TI.a"

90)Bripaxkenne log, a mpeacTaBuMo B BUC
A.0 b.a B. Hecymecteyer I.1

91)Bripaxkenue alo8a b MPEJICTAaBUMO B BUJE



A.0 b.b B. Hecymecteyer I.1

92)Bripaxkenue log, b npencraBuMo B BUjEC

1

b.1 B. ab TI.loga-+logh

“logp a
93) KocuHycoM Ha3bIBaeTCs ... TOUKH SAMHUIHON OKPYKHOCTH.

A aOcrucca

b  opaunara

B KOOpAMHATa

I'  3aTpyaHsAIOCHh OTBETUTH

94) TanreHc yria a ONpeneNsIeTcsl OTHOIICHUEM

sin x
A

COEX

COE8X

sinx
tgx

ctg x
r HCT IIPAaBHUJIBHOT'O OTBCTA

95)  Ecau yroJ COAepKHT & TPagycoB, TO €ro pajuaHHas Mepa paBHA

180 g

A (pag = . o
T

b a. =—a°
pai 180

B @, =180 *a°

96) Ilpu kakuX 3HaYCHUAX yTria (B TpaJyCHON Mepe) HE CYIIECTBYET TAHTCHC?

A O

b 180
B 90
r 120

97)  Ecau cymecTByeT Takoe uyuciio 1’ (Ha3piBaeMoe MEPUOJIOM), UTO SIS
BCeX x BoimoHsercst paBeHcTBO f(x) = f(x +T) u f(x — T), T0 QyHKIHS

v = f(x) Ha3bIBacTCH ...

A IIepUOIUYECKON
b  Tpuronomerpuueckon
B HEYETHOU



I'  mpocrenmen

98) Vkaxute QyHKIUIO C ieprogoM I = 27T

A y=ctgx
b yv=tgx
B Y = COSX
r y=x*

99) Ha enquHUYHON OKPYKHOCTH TAHTEHC — ITO
A opauHara
b  abcuucca
B oTHomeHue abcumcchl K OpAMHATE
I’  oTHomeHUe opaAMHATHI K abciucce

100) YcraHoBHTE COOTBETCTBUE MEKIY TPUTOHOMETPHUUECKHM YPaBHEHHEM U €TO0
pelieHueM

sifn X =q x =arcctga+m, nel

gx=a v=[(-1"arcsin a4+ m, neZ

A

cosx=a | g x="arccosa+2m, nel
B
I

el A A

ctex=a xy=arciga+m, nel

101) Tpu @=+2 , Kakoe U3 ypaBHCHMI He OyJeT UMETh PEIICHUsS?
p yp Yy p
A sinx=a

b arccosx = a
B tgx=a
I' ctgx=a

102) Ob6nactp onpeneneHus QyHKIIMUA ¥ = arcsin x

A (-1;2)
B R
B [-1;1]
rQ

103). OpawHaTOW TOYKU €TUHIUYHONU OKPY>KHOCTH HAa3bIBACTCSI:
A KOCHHYCOM
b  xoranrencom
B CUHYCOM



I TAaHTEHCOM

104) AOciuccol TOUYKHA SAMHUYHON OKPY)KHOCTH HA3hIBACTCS:
A KOTaHTr€HCOM
b  cunycom
B TaHT€HC
I' kocunycom

105) OcHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO UMEET BUJ:
A sinx-cos’x =1
b sinx+cosx=0
B sin® +cos ’x=1
r sinx+cosx-1

106) Kakas u3 QyHKIMIA ABISCTCS YSTHOM:

A sin x
b cosx
B tg x
r ctg X

107). YkaxxuTe HeBepHOe YTBEPKICHHE

Ya
Ya

AN | K
|

3HaKKU CHMHyCa A 3IHAKM KOCHMHYCa b

\4

A

-
P
N

JHaKM KOTaHreHca r
3HaKW TaHreHca B

108) IIpomoiKUTh BRIpAXKEHHE 2 SINX COSX ...
A COS 2X




b sin 2x
B tg 2X
F HCT HU OJHOI'O BepHOFO

109) MHoecTBO 3HAYCHHH (DYHKIIUH Y = Sin X, Y = COS X SABISAETCS OTPE3OK:

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

110) ApKKOCHHYCOM YHCJIa @ Ha3bIBACTCS TAKOE YHCIIO U3 OTPE3Ka ... KOCUHYC
KOTOPOT'O PaBeH a

A. [0;m]
b [-5]
B (0;m)
ro =50
111) Ilepuon GpyHKIUK y = sin X paBeH
A w
B Z
2
B 2T
r ¢

1. tgactga A 1

2. -cos‘a-sin‘a B sin2x
3. cos‘a -sin‘a B  cos2a
4. 2 sinx cosx r. -1

113) YcTaHOBUTE COOTBETCTBHE MEKIY PAIHAHHON U IpayCHON Mepoi

1 5™ A 210°
&

5 5m b 150°
12

3 = B 75’
&

4 o= r 225°
4




114) Ilpu noctpoernu rpaduka QyHKIUN Y = SIN2X IPOU30UIET
A pacrskenue o ocu OY
b  cxarue o ocu OY
B cxatue 1o ocu OX
[' pactsaxenune no ocu OX

115) Kakue u3 GyHKIUH SBISIOTCS HEUCTHBIMU
A  y=tgx,y=ctgX,y=cosXx
b y=tgx,y=sinXx,y=cosX
B y=tgx,y=ctgx,y=sinXx
[ y=ctgX,y=sinX,y=cosX

116) ApKTaHTCHCOM YHCJIa a Ha3bIBACTCS TAKOE YKCIIO M3 HHTEPBAIa

KOTOPOI'O paBCH «.
A [0;7]

..., TAHT€HC

117) ApKKOTaHI€HCOM YHCJIa @ Ha3bIBACTCS TAaKOC YMCIIO U3 UHTEpBaJa ...,

KOTAaHI'CHC KOTOPOI'O paBCH (.

A [0;7]

B [-5:0]
B (0;m)
ro -5

118) CuHyc ABOMHOIO apryMeHTa ONpeesseTcs: JopMyJIon
A 2 COSX Sinx
b 2sina+2cosa
B sinx * cosx
r

sin?x + cos? x

119) B pammanuoii Mepe yron B 120°

A —
2
g =
3
B aT
g
r 27



120) BeIpasute B rpamycax E;_—T

A 90°

B 180°

B 270°

r 150°

121) YcraHOBUTE COOTBETCTBUC
CDS:. £+0.‘ ' A sin ¢
sin 77— &) B rgct
rgl2r— ) B —rgc
”g:'E_Q'i r —sin o
L2 |

122) Tlpw noctpoeHue rpadrka GyHKIMH y = 2Sin X TIPOU30HIET:

A pactsbkeHue (QYyHKIMH y = sin X B10Jb ock OX
b cy>keHue (QyHKIMH y = sin X BA0Jb ock OX

B pacTspkeHre (DyHKIMH Y = Sin X B10JIb ock 0Y
I cykeHue (DyHKIIMH y = sin X B10JIb ock 0Y

123). Haiigute gucio arctg 0

A T

b 0

B 2T

I HE CYIIECTBYET

124) CymectByer ju arcctg 0

A na
b HET
B HE CYIIECTBYET

125) TIpoomkuTh BeIpaskeHUE cos oCOS B + Sin asin 3
A cos (o - B)

b sin(a-P)
B cos (o + P)
' sin(a+p)

126) Ynopocture ﬁ tg X

sin x

cosZ x
1

sin x



B cosa
1

COEX

127) VYxaxuTe BBIpOKEHHSI, UMEIOIINE 3HAK TUTIOC
A cos 250%sin 330°
B tg175°ctg 200°
B cos 100%sin 100°
I  cos 150%sin 150°

128) Kakas ¢yHkIms Ha oTpeske [1r; 27] sBisieTcs Bo3pacTarolei

A sinX
b tg X
B COsS X
r ctg x

129) KoMITJIEKCHBIM YHCJIOM B ajreOpandeckoi opMe Ha3hIBACTCS YHUCTIO
BU1a(OTBET B):

a) z=atb  0)z=b-a B)Z=a+bi  r)z=a-b

130) KBagpat MHUMO# eAMHUIIBI paBeH: (OTBET )

a)5 0)0.5 B)-2 r)-1

131) ConpspkeHHBIM K KOMIUIGKCHOMY YHCITy Z=a+Di Ha3pIBaeTcs uncio:

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

132) [leiicTBUTEIILHOW YaCThIO0 KOMILIEKCHOTO YHcia Z=2+5] SBISETCS YUCIIO:

a)7 06)2 B)S )i

. 3.

133) MHUMO# YacThiO KOMIUIEKCHOTO uncia Z = 4 + > L sIBIIsICTCS:
3
a)3 0)2 B)1 r) =

134) Cymmoii uncen z; = 4 + 3i v z, = 1 + 2i aBisgercs 4ucio:
a) 5+3i 0)5+5i B)4+5i r)1+2i
135) PasHocThio uncen z; = 5+ 7i v z, = 3 + 4i IBIACTCS YUCIIO:
a) 2+3i 0)8+11i B) 5+11i  1)2-3i

136) laubl Tpr uncna z, = 1+ 2i, z, = 2+ 5i, z; =4+ 61



1)z, + =z, A)-1-3i

2)z, —z, b)5+8i
3)z;— 2z, B)3+7i
4)z, + z, [)2+i

137) YCcTaHOBUTE COOTBETCTBUSA MCKAY KOMIIIICKCHBIMH YUCJIaMU CJICBA U
COIIPSA’KCHHBIM K HUM YMCJIaM CITIpaBa:

1)3 — 5i A)3 +5i
2)—3 + 4i B)2 —7i
3)2 +7i B)—3 — 4i
4)—1— 6i T)—1 + 6i

138) Moaynem KOMIUIEKCHOTO yuciia Z=a+bi sensercs:

IVTFE  6V@ -0 wmVatbh nva-b

139) Tpuronomerpudeckas popma KOMILIEKCHOTO Yrcia Z=a+hi uMeer BU:

a)|z|(cos@ +ising) 0)|z|(cose —ising) B)|z|(cos¢ + sing)
r) |z|(icos @ + sin @)

140) [Noka3aTenpHas popmMa KOMILIEKCHOTO YKcia Z=a+bi umeeT BUI:
a) |zle'® 6)|z|le?  B)|zlwe' T1)ie?
141) Mopaynem KOMIUIEKCHOTO yucia z = 3 + 41 sBiseTcs:

a) 2 6)7 B)S r)-5

142) CooTHecTH Uncia ¢ uX MOAYISIMU
1)1+ A)5
2)3 + 4i b) 2

3) 2i B)V2



4)6 e
143) Yucio «a» juis yucia z=a+bi seusercs

a) MHIMOM 4acThl0 0) MOJyJIeM B) TPUTOHOMETPUUYECKOH (hopMoi
I')AeHCTBUTEIHLHON YaCThIO

144) Yucno «b» s uncna z=a+bi ssisercs

a) MHUMOM 4acTbi0 0) MOJIyJIEM B) TPUTOHOMETpPUYECKOU (popMoi
I')AeHCTBUTEILHON YaCThIO

145) Yucno «i» Ha3pIBaeTCS

a) MHUMOM 4acThl0 0) MOJyJIeM B) TPUTOHOMETPUYECKON (hOpMON T)MHUMOMU
€UHULIEH

146) yrcno z=a+bi Ha KOMITJICKCHOM TIOCKOCTH MOXKHO 0003HAYUTh KaK
a) HUKaK 0) BEKTOP B)YMCJIO T')MHUMYIO €IUHUILY

147) MHHMMas 9acTh KOMIICKCHOTO unciia Z=a+bi o0o3HavyaeTcs

a) Im(z) 0)Arg(z) B)Re(2) T)Z

148) JleiicTBUTEIbHAS YaCTh KOMILUIEKCHOTO yKciia Z=a+bi obo3Hauaetcs
a) Im(z) 0)Arg(z) B)Re(z2) T)Z

149) ApryMeHT KOMIUIEKCHOTO unciia Z=a+bi o0o3navaeTcs

a) Im(z) 0)Arg(z) B)Re(2) T)Z

150) ConpshkeHHOE K KOMIUIEKCHOMY 4HciTy Z=a+bi o0o3HadaeTcs

a) Im(z) 0)Arg(z) B)Re(2) r)Z

Tect Noe 7.MaremMaTudyecKuul aHains

151)Pa3nocth Ax = x — X, Ha3bIBaeTCd MPUPALLIECHUEM

152)Paznocts Af = f(x) — f(x,) Ha3pIBaeTCS MpUpaIICHUEM

153) 3naueHue npou3BOAHON (PYHKIIMHM B TOUKE PABHO YTIOBOMY .........
KacaTelabHOM K rpaduKy GYHKIIUU B 3TOM TOUKE M TAHT€HCY YIJIa HAKJIOHA
KacaTeJIbHOM K MOJIOKUTEIbHOMY HanpasiieHuto ocu OX.

~



154) YpaBHeHue KacaTelbHOM K rpaduKy (QYHKIIMH B TOUKE X, UMEET BUJ:

a)y = f(x) + f(x0)(x = %0) 6) ¥ = f () + f'(30) (x — %)
B)y = f(xo) + [ () (x — xq)

155) 3naueHue nmpou3BOAHON (HYHKIIMU B TOUKE PaBHO YIIIOBOMY KO3 (ULIUEHTY
KacaTelbHOM K TpaduKy QyHKIIUU B 3TOM TOUKE H .......... yIJIa HAKJIOHA
KacaTeIbHOM K IOJIOXKUTEIBHOMY HamnpasiieHuto ocu OX.

156) CkopoCThb — .............. OT KOOPJIMHATHI TI0 BPEMEHH.

157) [IpousBoaHasi KOHCTAHTHI paBHA

158) Haiigure (x2)'=

159)Haiimure (3x%)'=

160)IIpousBoanas ¢pyukuu sin(3x) paBHa:

a) 2cos (3x) 0)6sin (3x) B)3cos (3x) r)sin (3x)

161)Dyukuus F(X) Ha3pIBaeTCs s f(x), eclii BBIMOJTHACTCS

paBerctBO F'(x) = f(x)

162) MHuoecTBO Bcex MepBOOOPa3HBIX HA3bIBACTCS HEOMPECICHHBIM

163)BerauciuTh 0Hy U3 epBooOpa3Hbix Gynkiun f(x) = 5.

165) Beruncnuts [ e* dx
a)e* +C 6); 31 B)3 3*+1 r)e3x+1

165) ®opmyna HetoToHa-JIeliOHUIA AJ1s1 BBIYUCIIEHUS ONPEACICHHOIO HHTErpasa

b
fa f(x)dx npencrasiena B Bue:

a) F(a) — E(b) 6)F(a) + F(b) B) F(b) — F(a)
NE(D) + F(a)

166) ®ynkuus f(g(X)) Ha3bIBaeTCs (byHKITHECH.

167) Ipowussoanas dpynkuu f(g(X)) pasHa:
a) f(g(x)) 0)f' () g(x) B)f'(9(0)g' () nf (g’ ()



168) IlpousBoanas pyukiuu v = sin (2x + 1) paBna:
a)sin (2x+ 1) 0)2cos(2x+ 1) B)Z2sin(2x+1) r)cos2

169) IlpousBoanas pynkuuu y = In (4x) paBHa:

3 4
0)
4x—3 dx—3

B)xi r)

a)
170) INpousBoanas QyHKIUH ¥ = e>* paBHa:
a) be>* 6) 2e>*72 B)e>*"*  r)e’
171) [IpousBoanas pyHkuuu ¥ = tg X paBHa:

1 -1 1 -1

0) B)

a)
costx costx sin? x

172) [IpousBoanHas GyHKIMU ¥ = Ctg X paBHA:

1 -1 1 -1

0) B) r)

a)

cos®x cos®x gin® x gin® x

173) duddepentmpoBanuem Ha3bIBaeTCA

a) nudpepenuman; 0) HaXOXKJICHUE MPUPALLECHUS APIYMEHTA; B) UHTETPUPOBAHUE;
I') HaXO0X/IEHUE TPOU3BOAHON (DYHKIINH;

174) Yemy paBHa IPOM3BOIHAS OT JIFOOOTO MOCTOSTHHOTO YKCTIa

a) eIMHULIE; 0) camoMy cebe; B) HET MPABUIBLHOTO OTBETA; T) HYJIO
175)'eomeTpruyecKkuid CMBICI MPOU3BOJHOM - 3TO

a) yriioBoi ko (UIMEHT KacaTelbHOU K rpaduKy HyHKIIHI;

0) xacaresbHas;

B) CKOPOCTh U3MEHEHUS (DYHKIIHIA;

r) nuddhepeHIpOBaHHE;

176) ®uznueckuii CMBICT MPOU3BOIHOM - 3TO

a) yrioBou Ko PUuImeHT;

0) CKOpOCTh U3MEHEHUST (DYHKIIUN B 3aJJaHHON TOYKE;

B) KacaTesibHas K rpaduky QyHKIUH;



I) U3MeHeHHEe (HYHKITHIA;

177) Ilpu BeIYMCIACHUN TTPOU3BOJHON CTEMECHHON (DYHKIIUH B pE3yJIbTaTe
noJrydaeTcsi GyHKIIHS, CTeNeHb KOTOPOH. ..

a)Ha eAMHUILY MEHbIIIE CTETICHH UCXOJHOU (DYHKIIUU.

0)Ha eMHUILY OOJIbIIIE CTETIEHU UCXOIHON (PYHKIIHH.

B)CTEIIEHb HE MEHSETCS, MEHSAETCSI MHOXKUTEID Tiepes] (pyHKITHEH.
I)HET NMPaBUIBHOTO OTBETA.

178)Kaxas u3 popmy: 3agaer npasuio (uv)':

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

179)[Ipu xakom ycioBuM (YHKIIMS BO3pACTAET HA UHTEPBAJIE:

) f(x)=0 ©)f (x>0 B)f (x)<0 nf(x)=r,fkx)

180) I[Ipu xakom ycioBur QPyHKIUSI yObIBAE€T HA UHTEPBAJIE:

) f(x)=0 6)f(x)>0 Bf()<0 nf(x)=rx

181) Kak Ha3bIBaeTcs TOUKa, B KOTOPOM MPOU3BOIHASI MEHSIETCS 3HAK C «1)» Ha «-
»:

a) MUHUMYM O)CTallMOHapHas B)MAaKCUMyM TI)KpaiHss
182) Kax Ha3bIBaeTcs TOUKa, B KOTOPOU MPOU3BOIHAS MEHSETCS 3HAK C «-» Ha
«t»:

a) MUHUMYM O)CTallMOHapHas B)MAaKCUMyM TI)KpaiHss

183) Kak Ha3bIiBaeTCs TOUKa, B KOTOPOM Mpon3BoAHas paBHa 0:
a) MUHUMYM O)CTallMOHapHas B)MAaKCUMyM T )KpaiHss

184). Kakoii u3 pucyrakoB HE u3o0paxaet To, 4TO U3ydaeT CTepeoMeTpus?

. -

185) Uto npoxoauT yepes Io0bie TPU TOYKH, KOTOPBIE HE JISKAT Ha OJHOU MPSMO¥i?



A TJIOCKOCTB, IPUTOM TOJIBKO OJIHA;

b npsamas, npuToM TOJIBKO OHA;

B aBe npsimbie;

" GeckoHEUHOE YUCIIO TIIOCKOCTEH.

186) Hy»xHO IpOIO/KUTH BICKA3bIBAHUE: €CITU JIBE TOYKH MPSIMOM JIEXKAT B IUIOCKOCTH, TO. ..
A ewie 1B€ TOYKH NPSAMOM JI€XKAT B INIOCKOCTH;

b Bce ToukH npsiMOH JeXkKaT B INIOCKOCTH;

B HUMKakue TOYKH NPAMOU HE JIEKAT B INIOCKOCTH;

I' Bce TOukM coceqHeN IpsIMOM JIeXkKaT B INIOCKOCTH.
187). JIBe IIIOCKOCTH IEPECEKAIOTCS TI0:

A onpenenenuo;

b HHUKOI'’Ta HC IICPCCCKAIOTCA;

B no aByM npsimeim;

I' npsimMoii.

188) Ecnu iBe mpsiMble EepeceKarTesl, TO Yepe3 HUX ...
A TIPOXOIUT MIIOCKOCTH;

b npoxoaut enie onHa npsimas;

B mpoxozAT ABE MI0CKOCTH;

I' npoxoauT 0eCKOHEYHOE MHOKECTBO MPSMBIX.

189). Kakwue nBe nmpsiMble CUATAFOTCS MTAPAJIICTIbHBIME?
A ecny OHM JieXKaT B OIHOM TIOCKOCTH U TIEPECEKAI0TCS,;
b ecnu oHM JIeaT B OTHOM IIJIOCKOCTH U HE NTEPECEKAOTCS;
B ecnu oHM nexar B pa3HbIX INIOCKOCTSIX;

I' HET HM OHOTO BEPHOI'O OTBETA.



190) Jan pucynok. Kakas u3 ¢popmMynupoBok n300paxkaer To, 4TO Ha KapTHHKE?

d

(84

a- : .

A depe3 KaKIyro TOUKY IIPOCTPAHCTBA, HE MPUHAAJIEKALLYIO IaHHOM MPSAMOM, TPOXOIUT
npsMasi, Kotopasi el napauesibHas U OHa €IMHCTBEHHAs;

b ecnu aBe napaiienbHble NPSMBIE TAPAIUIEIIbHBI TPETHEN IPSIMOI, TO OHH MTapaJUICIIbHBI;
B ecnu ecTh Tpu NpsIMBIX, BCE OHM ITAPAJUICIIBHBI, TO BCE OHU B OJTHOM IIJIOCKOCTH;
I' ecnin mpsiMble MapasulesIbHbL, TO OHU B OJHOM IIIOCKOCTH.

191). Yto MOXHO CKa3aTh PO BTOPYIO U3 JABYX MapajIeIbHbBIX MPSAMbIX, €CIIU epBast
MepeceKaeT MIOCKOCTh?

A BTOpast HE IEPECEeKaET MIOCKOCTh;
b BTOpas uHorma nepecekaer MmiIoCKOCTh, a UHOT/IA HET;
B oHa Toe€ nepecekaeTr mIoCKOCTh;

I Huyero Heab3s CKa3aTh.

192) Ecnu Be mapasuielibHbIe MPSIMbIE TTApaJUIeNIbHbI TPEThEH MPSIMOU, TO OHH ...
A He napaienbHbl;

b mapamienbHsl;

B nexat B 0J1HOM INIOCKOCTH;

I' He nexaT B OJTHOM IIJIOCKOCTH.

193) Korna npsiMasi ¥ TUIOCKOCTb TapaJuIeIbHBI?

A Korja mepecekaroTcs 1Mo 0JTHOU MPSIMOii;

b ecnu oHM He UMEIOT OOIIUX TOYEK;

B eciau oHM UMEIOT OOIIME TOYKH;



" Takoe Bcerna Oyjer.

194) Ecnu ectb npsiMasi, KoTopasi OyaeT napajuieibHa IpsMO, pacio0KCeHHOM B JAaHHOM
IIJIOCKOCTH, TO OHA...

A He mapajuiesibHa HUKaKOW MPSIMOI;
b mapannensHa nr0060# psMOH, MpUHAAIIEKAIIEH TaHHOM IIOCKOCTH;
B napamienbHa 01HOM €IMHCTBEHHON NPSMOM, HAXOSUIENCS B 3TOW INIOCKOCTH;

" Takas u Oyzer.

195) Ecnu Be npsIMbIe IIEPECEKAIOTCS, HO IIPH 3TOM HAXOJATCS B Pa3HBIX IUIOCKOCTSX, KaK UX
MO’KHO Ha3BaTh?

A mepecekaronmecs;
b napannensHsbie;

B ckpemnuBaromuecs;,
" mepneHAuKyIsIpHBIE.

196) [au pucyHok. Kakyro TeopeMy OH HILTFOCTPHPYET?

\D

A ecnu ecTh TOUKa, HE TIPUHAISKAIAs JAaHHOUW MPSMOMN, OHA MPUHAJJICKUT TOH )K€ TUTOCKOCTH,
TO Yepe3 Hee MPOUIET MpsiMasi U OHa OyeT CKPEIIMBAIOIICH S,

b uepes Touky, npuHaIEKALYIO JAHHON NPSIMON, TPOXOAUT MPsIMast, KOTOpasi sIBISETCS
CKpEIIHMBAIOIICICS;

B uepes Touky, IpUHALIEKALYIO JaHHON IIPSIMON, OHAKO HE IPUHAICKALLEH ITON
IIJIOCKOCTH, MOYKHO IPOBECTU CKPEIIUBAIOIIYIOCS MPSIMYIO;

I" ecnu ecTh TOYKA, ¥ OHA HE MPUHAJICKHUT KAKOH-TO MPSIMOM, TO Yepe3 Hee MPOXOUT Mpsmasi,
NPUHAAIEKAIIAs APYTON TNIOCKOCTH, 3TH MPSIMbIe OYIyT CKPEIIMBAIOITIMHUCS.

197) InockocTH Ha3bIBAIOTCS MapaJUICIBHBIMU, €CITU OHH. . .



A He nepeceKaroTcs;
b nepecekarorcs;

B ckpemmuBarorcs;

I' coBnanmaror.

198) [ana ¢urypa. OHa Ha3bIBaCTCH:

A C
B
A okTasp;
b rerpasnp;
B napamnenenunen;

I' konyc.

199) IIponomKKUTh BBICKA3bIBAHKE: €CITH JBE TMPSIMbIC MEPICHANKYISIPHBI K TNIOCKOCTH, TO OHH. . .
A TepreHIuKYISpHBI,

b ckpemuBarorcs;

B nmapamiensHsr;

I' He nmepecekarorcs.

200) HyxHo mocMoTpeTh Ha pucyHOK. OTpe3ok AM Oyaer Ha3bIBaThCS. . .



2

A HaKJIOHHOM;
b npoeknueit HaKJTIOHHOM;
B nepnenaukynsapowm;

I' mpocTo 0TpE3KOM.

201) Ha npuBe/iecHHOM PHCYHKE HY)KHO BbIOPATh MPOCKIIUIO HAKIIOHHOM.

‘Q‘A
/ o
: J . _//"H
MY
A MA;
b AH;
B MH;

" BepHOTO OTBETA HET.

202) Yroma Mexy MpsIMOM ¥ IUIOCKOCTBIO — 3TO YrOJl MEX]Ty MPSIMOH H ...
A ee mpoekIueit Ha JaHHYIO MII0CKOCTh;

b naHHOM IJIOCKOCTHIO;

B nepneHaukyaspoM, NPOBEICHHBIM K 3TOW MPAMOI;

I' cocenneli IIOCKOCTEIO.



203) /IByrpaHHbIii yroi 3To...

A ¢urypa, comepkaiias IBe CKpPEIUBAIOLIUECS MPSMBIE, PACTIOIOKEHHBIC B OJTHOM IIOCKOCTH;
b ¢urypa, obpazoBanHas TpeMs MPSIMbIMU;

B ¢urypa, o6pazoBanHas AByMs MOJIYILIOCKOCTSIMHU;

I" purypa, o6pazoBaHHasi ABYMS MPSIMBIMHU.

204) YUtoObI HalTH ILIOIIA b IPU3MbI, HY)KHO ...

A TIEpeMHOXHUTHh OCHOBAHHSI U CTOPOHEI;

b y3Hath cyMMy OOKOBO MOBEPXHOCTH C OCHOBAaHUSIMH;

B y3Hath miomaap 60KOBOI MOBEPXHOCTH, ILIONIA/h IBYX OCHOBAHUH, a 3aTEM BCE ATO CIOKHUTh
MEXIy COOO0M;

I y3HaTh TUI0maab AByX OOKOBBIX TOBEPXHOCTEH M TUIOIIAAb JBYX OCHOBAHU, a 3aTeM BCE ITO
CYMMHpPOBATh.

205) Kakue BeKTOpbI Ha3bIBAIOTCSI KOMITTAHAPHBIMU?

A BCKTOPLI, KOTOPBIC IIPpX OTKJIaJIbIBAHUU OT OI[HOﬁ TOYKHU HC CTAHYT JIC)KATb B TOM XKe
IIJIOCKOCTH,

b Bce BEKTOPBI;
B Bce BeKTOpBI, KOTOpBIE BCer/ia OyAyT MPUHAIEKATh IUIOCKOCTH;

F 9TO TAKHC BeKTOpBI, KOTOpI)IC HpI/I OTKJIAABIBAHUHU UX OT OI[HOI71 H TOI>'I K€ TOUKH CTaHYT JICKATh
B OJHOH INIOCKOCTH.

206) IMpusenen pucynok. Kak Ha3biBaeTcst 0Ch 0Z?

24




A ocp abcrrucc;

b ock opaunar;

B och anmnukar;

" HeT npaBUIBLHOTO OTBETA.

207) Kakas ¢urypa jgeKUT B OCHOBAHUH IUITHHIPA?
A pSIMOYTOJIbHUK;

b TpeyronpHuK;

B xBagpar;

I" xpyr.

208) Tan konyc. Kak Ha3biBaercs npsiMast PA?

A obpa3yromias;

b BrICOTA;

B npoexuus;

I" naksioHHAas.

209) Cdepa a7o0...

A TIOBEpXHOCTb, COJIEprKallasi BCE TOUKH JAHHOTO MTPOCTPAHCTBA;
b noBepxHOCTB, KOTOpas pacHoJIO’KEHA Ha 3aJaHHOM PacCTOSHUH;
B nro6ast noBepXHOCTh MPOCTPAHCTBA,

T MMOBCPXHOCTh, COCTOAIAsA U3 TOYCK, HAXOAAMUXCA HA 3aIaHHOM pPaCCTOAHHUU OT I[&HHOfI
TOYKH.



210) B kakoM citydae ceueHreM cdepbl OYAeT OKPYKHOCTh?

A eciu paccTosHUE OT IIEHTpa cephl 10 MIIOCKOCTH MEHbBIIE paanyca chepsr;
b ecnu ot eHTpa cepsl 10 TIIOCKOCTH paccTostHUE OyAeT OobIIIe;

B ecnu paccrosiHEe OT 1ieHTpa cepbl 10 MIIOCKOCTH OYAET COBIAIaTh;

I" BepHOTO OMpeeeHus He HalICHO.

211) CkonbKHMH CIIOCOOAMH MOKHO COCTABUTh PacliCaHKe OJHOrO y4eOHOro JHS U3 5
Pa3InYHBIX YPOKOB?

A) 30 B) 100 B) 120 s

212) B 9«by knacce 32 yyanuxcsi. CKOJIBKAME CIIOCOOaMHU MOKHO C(hOPMHUPOBATH KOMAHIY M3

4 YCJIIOBCK IJIA y‘laCTI/IH B MaTeMaTHYECKON OJ'II/IMHI/IaI[C?
A) 128 B) 35960 B) 36 )46788

213) CKOJIbKO CYIIECTBYET Pa3IMuHbIX JBY3HAYHBIX YKCE, B 3alTUCH KOTOPHIX MOYKHO
UCTIOJIL30BaTh UGPHI 1, 2, 3,4, 5, 6, ecimrt udpbI B YUCIIe JODKHBI OBITh Pa3TUIHBIMU?
A) 10 B) 60 B) 20 I') 30

214) Berunciuts: 6! -5!

215) B simuke Haxoautes 45 MapuKoB, U3 KOTOphIX 17 Genbix. [Totepsitn 2 He OeNbIX MIapUKa.
KakoBa BepoSITHOCTb TOTO, UTO BHIOpAaHHBIN HayraJ mapuk OyaeT 6enbm?

A) E B) 3 B) 17 T)45

216) bpocatot Tpu MoHeThI. KakoBa BEpOSTHOCTH TOTO, YTO BBIMAIYT J[Ba OpJia M OJ{HA PEIlKa?
A) 0 b) 0,5 B) 0,125 N1
217) B nenexHo-BereBoii jJotepee Ha 1000000 Ouseror pasbirpbiBactes 1200 Bemebix u 800

JCHCKHBIX BBIHFpBIHICﬁ. KaKOBa BCPOATHOCTH BLIPIFpLIHJa?
A) 002 B) 0,00012 B) 0,0008 T) 0,002

218) CkoJbKO pa3IMyHBIX MATH3HAYHBIX YHUCEIT MOXHO COCTaBHUTh U3 1udp 1, 2, 3, 4, 5?
A) 100 b) 30 B) 5 r 120

21 9) NmeroTcs OMUAOPHI, OTYPILB, IyK. CKOIBKO Pa3IMYHBIX CAlaTOB MOYKHO MPUTOTOBUTH,
€CJIM B KaXKbIi canaT JOJKHO BXOJUTh 2 pa3IMYHBIX BUJIa OBOILEH?
A) 3 b) 6 B) 2 ry 1

220) CkosbkuMH cIoco0aMu U3 9 y4eOHBIX PEJMETOB MOKHO COCTaBUTh PACIIHCAHHE
y4eOHOTO JTHS U3 6 Pa3IHMYHBIX YPOKOB.



A) 10000 B) 60480 B) 56 ) 39450

221) Beruncnure: A% =

A) 2 B) 56 B) 30 ) 42

222) B urpanbHoii konone 36 kapt. Hayrax BeiOupaercs ogHa kapra. KakoBa BepOsSTHOCTb, UTO
9Ta KapTa — Ty3?
A) 1/36 b) 1/9 B) 4 N1

223) BpocaroT 1Ba UrpaibHbIX KyOrka. KakoBa BepOSTHOCTh TOTO, YTO BBINAAYT JABE YETHBIC
udper?
A) 0,25 b) 1 B) 0,5 I 0,125

224) B xop3uHe sexart rpudbl, cpean kotopbix 10% 6emnbix u 40% peokxux. KakoBa BepoSTHOCTD
TOT'0, YTO BHIOpAHHBIN I'pUO OEbIN WIH PHIKUIL?

A) 05 B) 04 B) 0,04 ) 08

Kiroun TecToBBIX 3aJaHUH

1 A
2 b
3 b
4 B
5 b
6 B
7 b
8 A
9 b
10 |b
11 |b
12 | A
13 |7
14 |5
15 |B
16 |b
17 | T
18 |B
19 |b
20 |B
21 |B
22 | B

I
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