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ITacmopT KOMILIEKTA KOHTPOJIbHO-OLEHOYHBIX CPEICTB
Pa6ouast mporpamma yuebnoro npeamera «OY /[ 07 Martematrkay sBISETCS

Y4acThIO MIPOTPaMMBI CpeIHETO (TIOJTHOTO) 00IIero 00pa30BaHUsI 1O CIEUATLHOCTH
CIIO 25.02.08 Oxkcnnyaranuss O€CHUIOTHBIX ABHALMOHHBIX CHCTEM, VTB.
npuka3oM MuHucTepcTBa 00pa3zoBaHus U Hayku PD ot 9 suBapsa 2023 r. N 2 (B
JIEUCTBYIOIICH PEeIaKIIUN).

[Ipu peanuzanuu paboueil mporpaMMbl MOTYT HCIOJIB30BaThCA Pa3IUYHbIC
oOpa3oBareibHbIE TEXHOJIOTHMH, B TOM YHWCJIE JUCTAHIIMOHHBIE 00Opa3oBaTeIbHBIC
TEXHOJIOTUH, FIEKTPOHHOE 00yUYEeHHE.

Mecto yueOHoi qucuuiuiaabl B crpykrype HIICC3:

B y4e6npIx mmanax 25.02.08 DxcruryaTanus OSCIUIOTHBIX aBHUAIIMOHHBIX
cucteM y4eOHsiii npeamer «OY]J 07 Maremarnka» BXOAUT B COCTaB OOLIUX
y4eOHBIX MPEAMETOB, (HOPMUPYEMBIX W3 00s3aTENbHBIX MPEIMETHBIX oOjacTen
®I'OC cpeanero obmero obpazoBanusi, mis crnenuanbHoctet CIIO. C yuétom
npoduis OCBauBaeMOM CHEIUATbHOCTU JAaHHBIA YUeOHBINH MpeaAMET pean3yeTcs
Ha | Kypce.

OcBoenne coaepxkanusi yueOHod muctumuimael OY]J[ 07  MaremaTtuka
o0ecreunBaeT JOCTIKEHUE CTYICHTAMH CIIEAYIOIINX PE3YIbTaTOB:

JUYHOCTHBIX (JI):

JI1. ChopMupoBaHHOCTH MPE/ICTABICHUN O MaTEMAaTUKE KaK YHUBEPCATILHOM
S3bIKE€ HAyKH, CPEJICTBE MOJICTTMPOBAHUS SBICHUN U MPOLIECCOB, UIICSIX U METOAAX
MaTeMaTHKH,

JI2. TloHumaHue 3HAYUMOCTH MAaTEMATHKUA JiI HAy4YHO-TEXHUUYECKOTO
nporpecca, CGOPMHUPOBAHHOCTh OTHOIICHHWA K MaTeMaTHKEe KakKk K YacTH
oOIIIEYeIOBEYECKOM KYJIbTYpbl uYepe3 3HAaKOMCTBO C HCTOpPHEN pa3BUTHS
MAaTEMATUKH, 3BOJIOLIMEN MATEMATUYECKUX UJIEH;

JI3. Pa3BuTHE JOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS,
AITOPUTMUYECKON KYJIbTYphl, KpUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM
it Oyaymel mpodeCcCHOHATBHON IEATeTLHOCTH, IS POIOKEHHST 00pa30BaHMUS

U CaMOOOpa30BaHMUS;



JI4. OBnanenre MaTeMaTHUYeCKUMHU 3HAHUSIMU M YMEHHUSIMHU, HEOOXOIUMBIMU
B TOBCEJHEBHOM JKW3HMW, JUISI OCBOCHHS CMEXHBIX €CTECTBEHHOHAYUYHBIX
JUCHUIUIMH W JUCHUIUIMH NOpO(ECCHOHATBHOTO LMK, JJIsl  [OJYyYEeHHS
oOpa3oBaHMsi B 00JacTsAX, HE TpeOyrolmux yriayOJIeHHOW MaTeMaTUYecKOu
MOATOTOBKH;

JI5S. ToTroBHOCTP W CHOCOOHOCTH K OOpa3OBaHHMIO, B TOM YHCIE
caM000pa30BaHUI0, HA TMPOTSHKEHUM BCEU >KU3HH; CO3HATENBHOE OTHOIIEHUE K
HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCHEIIHOW MNPO(EeCCHOHAIBHOW U
0OIIECTBEHHON JIEATENHLHOCTH;

JI6. T'oTOBHOCT, W CHOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOW U
OTBETCTBEHHOU JESITEIHLHOCTH;

JI7. TOTOBHOCTB K KOJUIGKTUBHOUN paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU
B 00pa3oBareibHOW, OOIIECTBEHHO TOJIE3HOM, Y4eOHO-HCCIIEeI0BaTENbCKOM,
MPOEKTHOW U JIPYTUX BUJIAX JAEATEIbHOCTH,

MeTanpeaMeTHbix (M):

MI1. YMeHue caMmoCTOSITENIbHO ONPEACIISITh eI ACSTEILHOCTH U COCTABIIATh
IJIaHBl  JIEATENIbHOCTH; CAMOCTOSITENIBHO OCYIIECTBIATh, KOHTPOJUPOBATH U
KOPPEKTUPOBATh JEATEIIbHOCTh; HCIOJb30BaTh BCE BO3MOXKHBIE PECYpPCHI JIS
JOCTHKEHUSI TIOCTaBJICHHBIX II€JIeM W pealu3aldyd IUIaHOB JIESITENbHOCTH;
BBIOMPATh YCIEUIHBIE CTPATETHH B PA3JIUYHBIX CUTYaIIHSIX;

M2. YmMmeHue npoayKTUBHO OOIIATHCS M B3aMMOJICHCTBOBATH B MpOlIECCEe
COBMECTHOM  JCSATEIbHOCTH, YYUTHIBAaTh TMO3UIMU  JPYTUX  YYaCTHUKOB
HesTeNbHOCTH, 3 ()EKTUBHO pa3peniaTh KOH(PIUKTHL;

M3. BnaneHue HaBbIKAMM IM03HABATEJIbLHOM, y4EOHO-HUCCIIEIOBATEIILCKON M
MIPOCKTHOM JESATENHHOCTH, HABBIKAMHU Pa3pelIeHUus MpoOJIeM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOATEIIbHOMY IOUCKY METOJ/IOB PELICHHS IPAKTUYECKUX 3a]1ay,
MIPUMEHEHUIO PA3JIMUYHBIX METOJ0B MTO3HAHMUS;

M4. TOoTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSTEIHLHOW WH(OPMAIMOHHO-
MO3HABATEJILHON NESITEILHOCTH, BKIIOUAss YMEHHUE OPUEHTUPOBATHCS B PA3IMUHBIX

HNCTOYHHUKAX I/IH(i)OpMaI_II/II/I, KPUTUYICCKHU OILICHUBATH N HUHTCPIHPCTHPOBATH
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MoJIy4aemMyro HHGOPMAIIHIO;

MS5. BianeHue SA3bIKOBBIMU CPEACTBAMH: YMEHHUE SICHO, JIOTUYHO M TOYHO
n3JaraTh CBOIO TOUYKY 3PEHHUS], UCIIOJIb30BATh aJJIEKBATHBIC SI3bIKOBBIE CPE/ICTBA;

M6. Brnanenue HaBbIKAMHM TIO3HABATENHLHON pedIECKCUH KaK OCO3HAHUS
COBEpIIAEMBIX JEWCTBU W MBICIUTEIBHBIX MPOLECCOB, HUX pE3yJbTAaTOB U
OCHOBAHUWM, TPaHUI] CBOETO 3HAHUS U HE3HAHUSA, HOBBIX MMO3HABATEIBbHBIX 3a7a4 U
CPEACTB ISl X IOCTUKEHUS;

M7. lleneyCTpeMIIECHHOCTp B  IIOMCKax W  [PUHATUM  PELICHUH,
CO00Pa3UTENHHOCTh M MHTYUIIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHHU;
CIIOCOOHOCTH BOCTIPUHUMATH KPACOTY M TAPMOHHIO MUPA;

npeameTHsbix (II):

IT1. ChopmMupoBaHHOCTH MPEACTABICHUH O MaTeMaTUKE KaK 9acTH MHUPOBOI
KyJbTYphl ¥ MECTE€ MAaTeMaTHKH B COBPEMEHHOM IIMBWJIM3ALUM, CIOCO0ax
ONMCAHUS ABJICHUIN pealbHOr0 MUPA HA MAaTEMAaTUYECKOM SA3BIKE;

[12. ChopMHpOBaHHOCTH MPECTABICHUN O MAaTEMAaTUYECKUX MOHATHUSIX Kak
BAKHEUIIIUX MATEMATUYECKUX MOJEISAX, MO3BOJISIIONIMX OMNUCHIBATh W U3yYaTh
pa3Hble IPOLECCHl U SBJCHHS; IMOHMMAaHHE BO3MOXHOCTH aKCHOMATUYECKOTO
IIOCTPOEHUSI MATEMAaTUUECKUX TEOPUL;

I13. Bragenue MeTogaMu 10Ka3aTesIbCTB U AITOPUTMOB PELIEHUS, YMEHHUE UX
MIPUMEHATH, TPOBOAUTH JI0KA3aTEIbHBIE PACCYKACHHUS B XOJ€ PELICHUS 3314,

[14. BnageHue cTaHOApPTHBIMM TPUEMaMU pPEIICHUS PaUMOHAIBHBIX U
WppalMOHAIBHBIX, IOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM
Y HEPABEHCTB, UX CUCTEM; MCMOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B
TOM YHCJIE€ ISl TIOMCKA MYTH PEIICHUS] U WJUTIOCTPAlMU PEIICHUS YPAaBHEHUH U
HEPABEHCTB;

I15. CdopMupoBaHHOCTh  TPEACTABICHUM 00 OCHOBHBIX  TOHATHAX
MAaTEMAaTUYECKOTO aHaJM3a U UX CBOMCTBAX, BIIAJICHUE YMEHUEM XapaKTEPU30BaTh
noBeZicHue (DYHKIHKA, WCTOJIb30BAHUE TOJYYCHHBIX 3HAHWM I ONUCAHUA |

aHajin3a pCaJIbHbIX SaBHCHMOCTCf’I;



[16. BnageHue OCHOBHBIMHM HOHSTHSMHU O IJIOCKMX U IMPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MX OCHOBHBIX CBOWCTBAX; CHOPMHUPOBAHHOCTh YMEHHSI
pacno3HaBaTh €OMETPUYECKHE (DUTYypbl Ha 4YEpTEkKaX, MOJEISAX U B PEAJbHOM
MUpE; TPUMEHEHNE M3YyYEHHBIX CBOWCTB M€OMETPUUECKUX GUryp U Gopmys Juis
pelIeHns reOMETPUYECKHUX 3a7a4 U 3a]1a4 C IPAKTUUECKUM COAEPKaHUEM;

I17. CdopMupoBaHHOCTh TMPEJCTABICHUN O TMpoleccax W SBJICHUSX,
UMEIOIINX BEPOSITHOCTHBIM XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B
pEaJbHOM MHpPE, OCHOBHBIX ITOHSATHUSX JJIEMEHTAPHOM TEOPUHM BEPOSATHOCTEM;
YMEHUW HaXOJUTh W OILICHUBATh BEPOATHOCTH HACTYIUICHUS COOBITUH B
IPOCTEUIINX MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapPAKTEPUCTUKHU CITyUYaWHBIX
BEJINYUH,;

I18. Bnanenue HaBbIKAMH UCIOJIb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX
MIPOTPaMM MPH PELICHUH 3a]1aY;

JIMYHOCTHBIX, 0OCBAUBaEeMbIX B paMKax nporpamMmmsl Bocnutanus (JIP):

JIP2. [IposBisironuii AKTHUBHYIO IPaXKIaHCKYO TTO3ULIHIO,
JEMOHCTPUPYIOIINI TMPUBEPKEHHOCTh TMPUHILUIIAM YECTHOCTHU, MOPSAIOYHOCTH,
OTKPBITOCTH, SKOHOMUYECKM AaKTUBHBIM W YYacTBYIOIIMH B CTYJEHYECKOM H
TEPPUTOPHAIIBHOM CaMOYIIPABJIICHUH, B TOM YHCJIE Ha YCIOBUAX JOOPOBOJIBYECTRA,
MNPOAYKTUBHO  B3aMMOJACHCTBYIOIIMMA W  yYacCTBYIOIIUA B  JAEATEIbHOCTHU
0OIIIeCTBEHHBIX OpraHU3aIuii;

JIP4. TlposBisitomnidi ¥ JOEMOHCTPUPYIOIIMKA YBaXXEHUE K JIIOASAM TpYyJa,
OCO3HAIOUIUI [IEHHOCTh COOCTBEHHOrO TpyAa. CTpemMsiuiics K GOpMHUPOBAHUIO B
CETEBOI cpefie IMYHOCTHO U MPOdeCcCHOHATBHOIO KOHCTPYKTUBHOTO «IIU(PPOBOrO
ciena;

JIP23. TlonmyueHue o0Oy4YarOmMUMHUCS BO3MOXHOCTH CAMOPACKPBITHUS U
caMopeann3alus JUYHOCTH;

JIP30. OcymecTBisitouiMii MNOUCK M HMCHOJb30BaHHE  HH(POPMALIHH,
HeoOxomumon  juisi  9(PQPEKTUBHOTO  BBIMOTHEHHWS  Pa3IMYHBIX  3ajad,

po¢eCCUOHATIBHOTO M INYHOCTHOT'O Pa3BUTHS.



OK1 Beibupats criocoObl perieHus 3a1a4 npodeccuoHaIbHOM IeITeTbHOCTH,
MIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM

OK 2 Hcnosip30BaTh COBPEMEHHBIE CPEICTBA IOMCKA, AaHAJIN3A U NHTEPIPETALIMH
uH(popManuu 1 HTHPOPMALIMOHHBIE TEXHOJIOTUH JJIs1 BBIIIOJIHEHHS 3a7a4
npo¢deCCUOHATILHON JIEATEIbHOCTH

OK 4 DddexTuBHO B3aMMOACHCTBOBATH U pabOTaTh B KOJUVICKTUBE U KOMaH/IE;
OK 6 [IposiBIIATh TpaKJaHCKO-NATPUOTHYECKYIO MO3ULUIO, TEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE HA OCHOBE TPAJAMIIMOHHBIX POCCUICKUX JTYXOBHO-
HPABCTBEHHBIX I[EHHOCTEH, B TOM YHUCJIE C YYETOM rapMOHU3AINH
MEKHAITMOHAJIBHBIX U MEKPEIMTUO3HBIX OTHOIICHUM, TPUMEHSTH CTaHAAPThI
AHTUKOPPYIIMOHHOTO MTOBEICHUS

OK 09 ITonws3oBatbest mpodecCHOHANTBHON JOKyMEHTAITUEN Ha TOCYIapCTBEHHOM U
MHOCTPAaHHOM SI3bIKax

q)OpMOﬁ aTTeCTaluu 110 y‘lC6H0171 JUCHUIIIINHE SIBJISACTCS DK3aMCH



Pe3y.]Il>TaTI>I O0CBOCHUA y‘-ICﬁHOﬁ AUCHHUILIUHBI, IOAJICKAIIUE ITPOBEPKE.

2.1.

B pesynbrare arrectanuu 1no yaeOHOW JUCHMILUIMHE OCYIIECTBIISIECTCS

KOMIUIEKCHAsI TMPOBEPKA CIEAYIOIMMX YMEHUN M 3HAHWUM, a TaKXKe JUHAMHUKa

dbopMupoBaHusa OOIIHUX,

npodeccHoHaTbHBIX

PE3YJIbTATOB B paMKax IMPOIrpaMMbl BOCIIMTAHHA:

KOMHGTCHHI/Iﬁ Hn JMYHOCTHBIX

Pesynbrarel 00yueHus

Iloka3arenu oueHKH
pe3yybTara

dopma KOHTPOJIS U
OLICHUBaHUS

JI1. ChopMupOBaHHOCTH
IIPEJICTABJIEHUN O MATEMATUKE
KaK YHUBEPCAIIBHOM SI3bIKE
HAaYyKH, CPEACTBE
MOJICJIMPOBAHUS SIBJICHUM U
IIPOLIECCOB, UIEAX U METOAAX
MaTeMaTUuKU

Nmets npencrasiieHue o
MAaTEMaTUKE KaK
YHUBEPCAJIBHOM S3bIKE
HAyKH, CPEICTBE
MOZEIIMPOBAHUSA SABJICHUN
U IIPOLIECCOB, UIEAX U
METOIaX MaTEMAaTUKHU

Habmaronenue u
AKCIIEpTHAs! OLICHKA
BBIIIOJTHEHUSA
CaMOCTOSITEIILHBIX paloT,
Pa3HOYPOBHEBBIX U
TECTOBBIX 3aJlaHUN

JI2. IToanMaHue 3HAYUMOCTH
MaTeMaTHUKHU JIJI1 HAy4YHO-
TEXHHYECKOT0 Iporpecca,
c(hOpMHPOBAHHOCTh
OTHOIIICHHUS K MaTeMaTHKE KaK
K 4aCTH O0IICUEJIOBCYECKOM
KYJIBTYPBI Y€pe3 3HAKOMCTBO C
HCTOPHUEN Pa3BUTHUSA
MaTeMaTHKH, YBOIIOIACH
MaTeMaTHYECKUX HJICH

ITonnMaTh 3HAYUMOCTH
MaTE€MaTHUKH JJIs1 HAY4YHO-
TEXHUYECKOTO
nporpecca, 0CO3HaHue
MaTeMaTHKH KaK K YacTHU
00IIIeYeI0BEUECKOM
KYJIbTYPBI, 3HaTh
HWCTOPHUIO Pa3BUTHS
MaTeMaTHKHU, SBOJIOLIIHN
MaTeMaTUUYECKUX Uaeu

HabGmronenue u
AKCTIEPTHAS OIIEHKA
BBINIOJTHEHUS
CaMOCTOATEIBHBIX PaboT,
Pa3HOYPOBHEBBIX U
TECTOBBIX 3aJaHUM

JI3. PazButue 10ru4eckoro
MBIIUICHUS,
IIPOCTPAHCTBEHHOTO
BOOOpakeHwus,
AITOPUTMUYECKOMN KYJIBTYPHI,
KPUTUYHOCTH MBIIIJICHUS Ha
yPOBHE, HEOOXOIUMOM JIJIs
Oynyriei mpodeccuoHaTbHON
NEeATeITbHOCTH, JIS
MPOIOTIKEHUS 00pa30BaAHUS U
caM0o00Opa30BaHMS

YMeHue 10ruuecku
MBICJIUTh, HAJTUYUE
IPOCTPAHCTBEHHOTO
BOOOpakeHus,
CITOCOOHOCTh
OCYILECTBIISITh JCHCTBHS
Ha OCHOBE MHCTPYKLHUN B
CTaHJIAPTHBIX CUTYaIUsIX
U IIPUHUMAThH PCIICHHS B
HECTaHIAPTHBIX

YcTHBIN o1poc,
CaMOCTOSITENIbHAS
pabota, pa3HOYpOBHEBbIE
3aJlaHusl, TECTUPOBAHHE

CUTyaluiax, 0OBEKTUBHO
8




OILICHMBATh
3¢ (HEKTUBHOCTH U
Ka4eCTBO CIIOCOOOB U
METOJIOB pEIICHUS 3a/1a4,
Ha YPOBHE,
HEOOXOIUMOM I
Oynyuieit
npodeccHoHaIbLHOM
NCATEIBHOCTH, JUIS
TIPOJIOJIKEHUS
o0pa3oBaHUs U
caM0o00Opa30oBaHMs

JI4. OBnageHue
MaTeMaTUYECKUMU 3HAHUSIMU U
YMEHUSIMHU, HEOOXOTUMBIMU B
MMOBCEIHECBHOM KU3HH, JIJIA
OCBOCHHMSI CMEXHBIX
€CTECTBEHHOHAYYHBIX
JUCHUIUIAH U TACIUIUINH
MpOo(EeCcCCHOHATILHOTO LIUKJIA,
JUISI TIOJTy4Y€HUs: 00pa30BaHUs B
00JacTsaX, He TPEOYIOIUX
yTIIyOJICHHOM MaTeMaTH4eCKON
MOATOTOBKHU

Bnanenne 0a30BbIMH
MaTEeMaTUYECKUMHU
3HAHUSIMU U YMECHUSIMH,
HEOOXOIMMBIMH B
MMOBCEIHEBHOM KM3HH,
JUTSI OCBOSHHUS CMEKHBIX
€CTCCTBEHHOHAYYHBIX
JTUCITUTUTVH W TACITATIIAH
po(ecCUOHATBEHOTO
IIUKJIA, TS TTOJTYYCHUS
o0Opa3zoBaHus B 00JIaCTHX,
HEe TPEOYIOITNX
yrayOJIeHHOM
MaTEMaTU4YECKOU
MOJATOTOBKHU

Y CTHBIN O1poc,
CaMOCTOSATEIbHAS
pabota, pa3HOYpOBHEBbIE
3aJ1aHusl, TECTUPOBAHUE

JIS. 'oTOBHOCTH U
CIIOCOOHOCTH K 00pPa30BaHUIO,
B TOM YHCTIE
caM000pa30BaHUIO, Ha
NPOTSIKECHUN BCEU KU3HH;
CO3HATEJIbHOE OTHOIIEHUE K
HEIPEPBIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCIICIIHON
npodecCUOHATILHON 1
0OIIIECTBEHHON EATEILHOCTH

[TposiBneHre HHTEpECa K
o0y4eHHIo, K Oy IyIIeu
npodeccun,
T00pOCOBECTHOE
BBITIOJTHCHHE YICOHBIX
00s13aHHOCTEM

Habmronenue u
IKCIIEPTHAs OIICHKA
BBITIOJIHCHUS
CaMOCTOATEIBLHBIX PaboT,
Pa3HOYPOBHEBBIX
3a1aHUH, TECTUPOBAHUS




J16. 'oTOBHOCTE 1
CIIOCOOHOCTH K
CaMOCTOSITEIIbHOM TBOPYECKOU
1 OTBETCTBECHHOH
JIeATSIILHOCTH

YMeHune nposiBIsTh
CaMOCTOSITENIbHOCTD MPHU
BBITIOJTHEHUHN
MOCTABJICHHBIX 3aJ1a4,
MPOSIBJICHUE
II03HABATEIbHOU
AKTUBHOCTHU U MHTEpeca
IIPY BBIOJTHEHUH
CaMOCTOSATEIbHBIX
TBOPUYECKHUX padboT

HaOmronenune u
SKCIIEpTHAs OLICHKA
BBITTOJTHCHUS
CaMOCTOATEBbHBIX PadoT,
Pa3sHOYPOBHEBBIX
3aJJaHu 1, TECTUPOBAHUSA

JI7. 'OTOBHOCTB K
KOJUICKTUBHOM padore,
COTPYJIHUYECTBY CO
CBEPCTHHKAMH B
00pa3oBaTeILHOM,
00IIIeCTBEHHO ITOJIE3HOM,
y4eOHO-HCCIIEI0BATEIIbCKOMH,
MIPOCKTHOM U JPYTUX BHUIAX
JESATCILHOCTH

[IposiBneHue uHTEpECa K
paboTe B KOJUICKTHRE,
KOMaH/I€ CO
CBEPCTHHKAMH B
00pa3oBaTeILHOM,
0OIIIECTBEHHO ITOJIE3HOM,
y4eOHO-
HCCJIeI0BaTEIIbLCKOM,
IIPOEKTHOMU U JPYTUX
BHIaX JEATEIbHOCTH

Hab6mronenue u
JKCIIepTHAs OIIEHKA
BBITIOJTHEHUS
CaMOCTOATEIBHBIX PaboT,
Pa3HOYPOBHEBBIX
3aJJaHUM, TECTUPOBAHUSA

M]1. YMeHue caMoCTOSTEIIHLHO
OTIPENICIIATH IEJH
JIEATSIILHOCTH U COCTABIISTH
IUIAHBI eI TEIHbHOCTH,
CaMOCTOSITSIIFHO
OCYIIECTBIISITh,
KOHTPOJIMPOBATH U
KOPPEKTUPOBATh
JIeSITEILHOCTD; UCII0JIb30BaTh
BCE BO3MOYKHBIE PECYPCHI JIs
JIOCTYDKCHMS ITOCTaBJICHHBIX
LeJIEN ¥ peanu3alyy MIaHOB
NEeSATeNIbHOCTH; BEIOUPATH
yCIEUIHbIE CTPATErvH B
Pa3IMYHBIX CUTYALHSIX

CaMoCTOATENBHOCTD IPU
ONPEAEIIECHUH 1IENEH,
COCTAaBJICHUH IJIAHOB,

KOHTpOJIE U
KOPPEKTHUPOBKE
NEATEIbHOCTH; YMEHHE
UCIIOJIb30BaTh BCE
BO3MOYKHBIE PECYpPCHI JIs
JNOCTHKEHHUS
IMOCTaBJIEHHBIX IIEJIEN U
peanu3anuu IIaHOB
NESTENbHOCTH; YMEHUE
BBIOMPATH yCHEIIHbIE
CTPATETuu B Pa3In4HbIX
CUTYALMIX

Habnronenue n
JKCIIEpTHAs OLIEHKA
BBITIOJTHEHHSI
CaMOCTOATENBHBIX PadoT,
Pa3HOYPOBHEBBIX
3aJJaHui, TECTUPOBAHUS

M?2. YMeHne npoayKTUBHO
obmarscs U

YMmeHnue paboTaTh B
KOJUIEKTUBE, KOMaH/IE,

HaOmroneuue n
SKCIIECPTHAs OIICHKA




B3aI/IMO,Z[€I>'ICTBOBaTB B
Imponecce COBMECTHOU
ACATCIIBHOCTH, YYUTBIBATb

MO3ULMHU IPYTUX YYACTHUKOB

NeATeIbHOCTH, (P PEKTUBHO
paspenath KOHMOIUKTHI

Opatp Ha ce0s
OTBETCTBEHHOCTD 3a
paboTy 4JIE€HOB KOMAH/Ibl
NIPU PEIICHUU
MIOCTaBJICHHBIX 3a/1a4,
3¢ (eKTUBHO pa3perniaTh
KOH(MITUKTHI

BBITIOJTHEHHUSI
CaMOCTOSITENIbHBIX PaloT,
Pa3HOYpPOBHEBBIX
3a1aHUM, TECTUPOBAHUSA

M3. Bnagenue HaBBEIKAMU
MO3HABATEILHOM, YyUueOHO-
HCCIJIeJ0BAaTEILCKON U
IIPOCKTHOM JEATEIbHOCTH,
HaBBIKAMU pa3penieHusI
po0OJieM; CIOCOOHOCTh U
TOTOBHOCTH K
CaMOCTOSITeIILHOMY ITOUCKY
METOJIOB PEIICHUS
MPaKTUYECKUX 3a]1a4,
MPUMEHEHUIO PA3ITHIHBIX
METO/I0B MO3HAHMS

Brinmonxnenue yueOHbIX
3aJIaHUM.

B cootBeTcTBHU C
YPOBHEM BBINIOJTHEHUS:
3aJJaHUE BBITTOJIHCHO;
BBITIOJTHEHO, HO C
omuOKaMu; HE
BBITTOJIHECHO

Y CTHBIN 0o1poc,
CaMOCTOSITEIbHA
paboTa, pa3HOYpPOBHEBBIE
3a/1aHuUs, TECTUPOBAHUE

M4. I'oTOBHOCTE U
CIIOCOOHOCTH K
CaMOCTOSITCIIbHOM
MH(}OPMAIMOHHO-
MMO3HABATCIBLHOU
JIeSITEILHOCTH, BKITFOUAs
yMEHHUE OPUEHTUPOBATHCS B
Pa3JIMYHBIX UICTOYHHKAX
uH(opMaIK, KPUTHIECKH
OIICHUBATh H
UHTEPIPETUPOBATH
MoJIy4aemMyro HHGOpPMAIIIIO

D} heKTUBHBIN ITOUCK U
0TOOp HEOOXOIUMOM
HH(pOpMaILINK U3 Pa3HBIX
WUCTOYHHUKOB B
COOTBETCTBHH C
3aJJaHHOM CUTYyalUEH,
JnajbHeuIIee eé
HCIIOJIB30BaHUE IS
pelieHus 3a1a4

HaOmronenune u
SKCIIEpTHAs OLICHKA
BBITTOJTHCHUS
CaMOCTOATEIBbHBIX PadoT,
Pa3sHOYPOBHEBBIX
3aJJaHu 1, TECTUPOBAHUSA

MS5. Biaagenue A36IKOBBIMHA
CpeACTBaMH: YMEHHUE SICHO,
JIOTUYHO U TOYHO HM3JIaraTh
CBOIO TOUKY 3PCHUS,
HICII0JIb30BAaTh aJcKBAaTHBIC
SI3LIKOBBIC CPEJICTBA

YMeHue ACHO, JIOTUYHO U
TOYHO H3JIaraTh CBOIO
TOYKY 3pEHHUS, UCTIONIb3YS
aJICKBaTHBIC SI3LIKOBEIC
Cpe/acTBa

VYcTHBIN 0IIpoc




M6. Bnagenue HaBbIKAMH
MO3HABATEJIbHON pedIieKkcuu
KaK OCO3HAHMS COBEPIIAEMBIX
JICCTBUU U MBICIIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAHWH, TPAHUIL CBOETO
3HAHUS ¥ HE3HAHMSI, HOBBIX
MMO3HaBaTeJILHBIX 3aJ1a4 U
CPEIICTB ISl UX JOCTUKCHUS

Oco3nanue
COBEPIIAEMBIX JICHCTBUI
Y MBICIIUTEBHBIX
MIPOLECCOB, TPAHUIL
CBOETO 3HAHUS U
HE3HAHMS, HOBBIX
MO3HABATEJBHBIX 33/1a4 U
CPEACTB IS UX
JTOCTHKEHUS

HaOmronenune u
SKCIIEpTHAs OLICHKA
BBITTOJTHCHUS
CaMOCTOATEBbHBIX PadoT,
Pa3sHOYPOBHEBBIX
3aJJaHu 1, TECTUPOBAHUSA

M7. LleneyCTpeMIEHHOCTD B
MOMCKaX U MPUHATUHU
pelieHuii, cooOpa3uTeIbHOCTh
Y MHTYHUIUS, PA3BUTOCTh
POCTPaHCTBEHHBIX
NpeCTaBICHU; CIOCOOHOCTh
BOCIIPUHUMATh KPAcoTy U
TrapMOHMIO MHpa

CnocoOHOCTh K MOUCKY U
NPUHATHIO PEIICHUH,
BOCTIPUSTHIO KPACOTHI U
rapMOHUU MUPa
pPa3BUTOCTD
IPOCTPAaHCTBEHHBIX
MpEICTaBICHUH,
COO0OPA3UTENHHOCTH U
UHTYHUIIIN

Hab6mronenue u
JKCIIepTHAs OIIEHKA
BBITIOJTHEHUS
CaMOCTOATEIBHBIX PaboT,
Pa3HOYPOBHEBBIX
3aJJaHUM, TECTUPOBAHUS

I11. ChopmupoBaHHOCTH
MIPEICTABICHU O MaTEMaTHKE
KaK 9aCTH MHPOBOU KYJIBTYPHI
Y MECTE MaTEMaTUKH B
COBPEMEHHOW IUBUIIN3ALINH,
croco0ax OnuCcaHus SIBIICHUM
peaNbHOr0 MHpa Ha
MaTEMaTUYECKOM SI3bIKE

Nwmetp npencrasieHue o
MaTeMaTUKe KaK YaCTH
MHPOBOU KYJIBTYPBI U
MeCTe MaTEMAaTUKH B
COBPEMEHHOU
MBUJIU3ALIMH; O
crocobax onucaHus
ABJICHUN PEATIbHOTO MHpa
Ha MaTeMaTUYECKOM
A3BIKE

HaOmronenune u
SKCIIEpTHAs OLICHKA
BBITTOJTHCHUS
CaMOCTOATEIBbHBIX PadoT,
Pa3sHOYPOBHEBBIX
3aJJaHu 1, TECTUPOBAHUSA

I12. ChopmupoBaHHOCTH
pEACTaBICHUN O
MaTEeMaTUYECKUX MOHATHSIX
KaK BaKHEUIIINX
MaTeMaTUYECKUX MOJIENSX,
MO3BOJISIIOLIUX OMUCHIBAThH U
M3y4aTh pa3Hble MPOLECCHI U
SIBJICHUST; IOHUMaHUE
BO3MOKHOCTH

NmeTs npencraBieHue o
MaTeMaTHYECKUX
MOHATHUAX KaK
Ba)KHEHIIINX
MaTeMaTHYECKHUX
MOJICJISIX, TTO3BOJISIONINX
ONUCHIBATh U U3y4aTh
pa3HbIE IPOLECCHI U
SIBJICHUSI; TOHMMaHNEC

Hab6mronenue u
JKCITIepTHAs OIIEHKA
BBITIOJTHEHUS
CaMOCTOATEIBHBIX PaboT,
Pa3HOYPOBHEBBIX
3aJJaHUN, TECTUPOBAHUSA




aKCMOMaTUYECKOTO
MOCTPOCHUS MATEMAaTUYECKHUX
TEOpUU

BO3MOKHOCTH
AKCUOMaTHUYECKOTO
ITOCTPOCHUS
MaTEeMaTHYECKUX TEOPUI

[13. Bnageuue metomaMu
JI0KA3aTeJIbCTB U AJITOPUTMOB
pEIIECHUs, YMEHUE UX
MIPUMEHSTh, TPOBOJIUTH
JIOKA3aTENbHBIE PACCYKICHUS
B XOJIE PELICHUS 3a7a4

YMeHue NpuMeEHSTD,
MIPOBOJUTH
J0Ka3aTeJIbHbIE
paccyXIeHus, a TAKKe
UCIOJIb30BaTh
QJITOPUTMBI PEILICHUS B
XOJI€ pelIeHus 3a/1a4

CamocTosiTenbHas
paboTa, pa3HOYpPOBHEBBIE
3aJ]aHusl, TECTUPOBAHUE

[14. Bnanenue craHaapTHBIMU
IIpUEMaMHU PELICHUS
palMOHAIBHBIX U
MppalHOHAIbHBIX,
MOKa3aTEIbHbBIX, CTEIIEHHBIX,
TPUTOHOMETPUUECKHUX
YPaBHEHU W HEPABEHCTB, UX
CUCTEM; UCIIOJIb30BAHHE
TOTOBBIX KOMIIBIOTEPHBIX
pOorpamMM, B TOM YUCTIE JJIs1
MOMCKA IMYTH PELICHUS U
WJUTFOCTPAlUX PEUICHUS
YPaBHEHUU U HEPABEHCTB

YMeHue NpuMeHsTh
CTaHJAPTHBIE TPUEMBI
pELICHNS palliOHAIbHBIX,
VPPALMOHAJIBHBIX,
II0Ka3aTEIIbHBIX,
CTEIICHHBIX,
TPUTOHOMETPUYECKUX
YPaBHEHHU U
HEPABEHCTB, UX CUCTEM;
MCIIOJIb30BaTh TOTOBBIE
KOMITbIOTEPHBIE
IIPOTPaMMBI JIJISl TIOMCKA
IIyTH PELICHUS U
WJUTFOCTPALUU PELICHUS
YPaBHEHUI U HEPABEHCTB

CamocrosaTenbpHas
paboTa, pa3HOYPOBHEBBIC
3a/1aHusl, TECTUPOBAHUE

I15. ChopmupoBaHHOCTH
npeACTaBIeHUM 00 OCHOBHBIX
ITOHATHSIX MaTEMaTUUECKOTO
aHaJIM3a U UX CBOMCTBAX,
BJIaJICHUE YMEHHEM
XapaKTepHU30BaTh MTOBEJICHHE
GbyHKIUN, UCTIOJIb30BaHUE
MOJTYYCHHBIX 3HAHUM JIJIS
OTIMICAHWS M aHAJIN3a PeabHBIX
3aBUCUMOCTEH

Nwmets nipencraBiieHue
00 OCHOBHBIX TIOHITHSX
nuddepeHInanTbHOro 1
WHTErPaJIbHOTO
UCYHCIICHUS U UX
CBOMCTBAX, YMETh
XapaKTepu30BaTh
NOBeJIEHUE (PYHKIIHIH,
WCITOJIB30BATh
MOJTYYCHHBIC 3HAHUS JIJIS
OTMICAHWS ¥ aHAJIN3a

Y cTHBIN o1poc,
CaMOCTOSITEIIbHAs
paboTa, pa3HOYpPOBHEBbBIE
3a/1aHus, TECTUPOBAHUE




peaNbHBIX 3aBUCUMOCTEN

I16. Bnagenue oCHOBHBIMHU
TOHSITUSMU O TUIOCKUX U
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUTYypax, UX
OCHOBHBIX CBOMCTBAaX;
c(hOpMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh reOMETPUUYECKUE
(Gurypsl Ha yepTexkax,
MOJIENISIX U B pEIbHOM MUPE;
IPUMEHEHHUE U3YUEHHBIX
CBOMCTB F€OMETPUUECKUX
buryp u popMy a1 peneHus
reOMETPUUECKHUX 3aJ1a4 U 3a]1a4
C MIPAKTUYECKUM COJIepKaHUEM

3HaTh OCHOBHBIE
IUIOCKHUE U
IIPOCTPAHCTBEHHBIE
r€OMETPUYECKUE
(burypsl, UX CBOICTBA;
YMETh pacro3HaBaTh
reoMeTpudeckue (GUrypol
Ha YepTexax, MOACNSIX U
B pEIbHOM MUPE;
YMEHHE IPUMEHSITh
U3y4EHHbIE CBOMCTBA
reOMETPUYECKUX QUTYp
U GOpMYJIBI ISl pEIICHHUs
reOMETPUYECKUX 3324 U
3aJ1a4y C MPAaKTUYECKUM
coJiep>KaHUEM

YcTHBIN onpoc,
CaMOCTOSTETTbHAS
paboTa, pa3HOYPOBHEBBIC
3aJlaHus, TSCTUPOBAHHE

I17. ChpopmupoBaHHOCTH
IIPEJCTABIECHNM O MpoLeccax u
SABJICHUSX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTep,
CTaTUCTHYECKUX
3aKOHOMEPHOCTSX B PEaIbHOM
MUpPE, OCHOBHBIX IOHATHAX
3JIEMEHTAPHOM TEOPUHU
BEPOSATHOCTEN; YMEHUHN
HaXOJWTh U OLICHUBATH
BEPOSATHOCTH HACTYIUICHUS
COOBITHI B IPOCTEHUIINX
MIPAKTUYECKUX CUTyaLUsAX U
OCHOBHBIE XaPAKTEPUCTUKHU
CIIyYalHBIX BEJIMYUH

Nwmets npencrasieHue o
rpoueccax U sIBICHUsX,
VMEIOIINX
BEPOSITHOCTHBIN
Xapaxrep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTSX B
peaIbHOM MHUpE,
OCHOBHBIX ITOHATHUSX
3JIEMEHTApHOM TEOPUHU
BEPOSTHOCTEU; YMEHHE
HaXOJUTh U OLICHUBATh
BEPOATHOCTHU
HACTYTUICHUS COOBITUI B
MPOCTEUIIINX
MPAKTUYECKUX
CUTYyallUsIX U OCHOBHBIE
XapaKTEPUCTUKH
CIIyYalHbIX BEJIIMYUH

YcTHBIN onpoc,
CaMOCTOSITeNIbHAS
paboTa, pa3HOYpPOBHEBBIE
3aJjaHusl, TECTUPOBAHUE

118. Biranenne HaBbIKaMHA

YMeHue ucrnoibpb30BaTh

YcTHbIM onpoc,




HCIIOJIb30BaHUs TOTOBBIX
KOMIIBIOTEPHBIX TPOTPaMM MPH
peneHnuy 3aaa4

rOTOBBIE KOMIIBIOTEPHBIE
IPOrpaMMBbl IIPU
peleHnHy 3aaad

CaMOCTOSITEeNIbHAs
paboTa, pa3HOYpPOBHEBBIE
3aJjaHusl, TECTUPOBAHUE

JIP2. IlposBastoniuii
AKTUBHYIO I'PaXJaHCKYIO
MTO3UIIUIO, IEMOHCTPUPYIOIIUN
IIPUBEPKEHHOCTh NPUHIIUIIAM
YECTHOCTH, TOPSIAOYHOCTH,
OTKPBITOCTH, SKOHOMUYECKH
AKTUBHBIN U y4aCTBYIOLIUN B
CTYJICHYECKOM U
TEPPUTOPHAIIBHOM
CaMOyIIPaBJICHUH, B TOM YHUCIIE
Ha yCJIOBUAX
J00OpPOBOJILYECTRA,
IIPOLYKTUBHO
B3aMMOJICHCTBYIOLIUI U
Y4aCTBYIOIIMM B AEATEIBHOCTH
OOLIECTBEHHBIX OpPraHU3aluil

CdopMHupOBaHHOCTH
rpakJaHCKOM MO3ULINH,
JIEMOHCTpalUsl HAaBBIKOB

MEKIIMYHOCTHOTO
JIEIIOBOTO OOIIICHHS,
COIIMAJILHOTO UMUK,
y4acTue B
MCCIIEI0BATENIbCKON U
IIPOEKTHOM paborte,
OJIMMITHA/AX,
BUKTOPHUHAX MO
JTUCLUTUIAHE

Habmonenue u
JKCIIEpTHAs OLIEHKA
BBITIOJIHEHHUS
CaMOCTOSATEIbHBIX padoT

JIP4. IIposBnsromuid u
JEMOHCTPUPYIOIIUHN YBaXKEHUE
K JIFOJIIM TPY1a, OCO3HAIOIINN
LIEHHOCTH COOCTBEHHOI'O
Tpyna. CTpemsmuncs K
(bopMUPOBAHHUIO B CETEBOM
cpelie JMYHOCTHO U
npodeccruoHaIbHOTO
KOHCTPYKTHUBHOTO «IIH(PPOBOTO
ciena»

IIposiBiieHne
MHUPOBO33PEHYECKHUX
YCTaHOBOK Ha
TOTOBHOCTH K paboTe;
COOJIIOIEHHUE ITUUECKUX
HOpPM OOILIeHUS NTPU
B3aUMOJEHCTBUH C
00yJaroImMuMucs,
penoaaBaTesMHU;
UCIIOJIb30BaHUE
nH(OPMAITMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH; YMEHUS U
HAaBBIKHU MOJIb30BaHUS
KOMITbIOTEPHOU
TEXHHUKOM, TOTOBHOCTh K
OOILIeHHIO U
B3aHMMOJICHCTBUIO B

Habmonenue u
JKCIIEpTHAs OLIEHKA
BBITIOJTHCHHSI
CaMOCTOSATENbHBIX padoT




CETEBOM CpeJie

JIP23. Tlomyuenue
00yJarOIMMUCS BO3MOXHOCTH
CaMOPACKPBITUS U
camMopealIi3aius JTUIHOCTH

OrneHka cOOCTBEHHOTO
IIPOIBUKEHUS,
JTUIHOCTHOTO PA3BUTHS;
KOHCTPYKTHBHOE
B3aUMOJICHCTBUE B
y4eOHOM KOJUIEKTHUBE U B
MHOT000pa3HbIX
00CTOSITEIbCTBAX

Habmonenue u
JKCIIEPTHAs OLICHKA
BBIIIOJIHEHHUS
CaMOCTOSATENBbHBIX padoT

JIP30. OcyuiecTBasomuii
MOMCK Y UCIIOJIb30BAaHUE
uH(popMaIK, HEOOXOIUMOM
1151 93¢ HEKTUBHOTO
BBITIOJIHEHUS PA3TUYHBIX
3a/1a4, NpohecCUOHATBHOTO U
JMYHOCTHOTO Pa3BUTHS

Hagsbiku oTOOpa u
KPUTHYECKOTO aHalIn3a
uH(popMaIy;
MIPOSIBJICHHUE KYJIbTYPbI
noTpeOIeHus
uH(bopMaI; YMEHHE
OpPUEHTHUPOBATHCS B
UH(OPMAITMIOHHOM
IPOCTPAHCTBE

Habmonenue u
JKCIIepTHAs OLIEHKA
BBITIOJIHEHHUS
CaMOCTOATENBHBIX PadoT,
pa3HOYPOBHEBBIX
3aJJaHui, TECTUPOBAHUS

3. OueHka 0CBOCHUA YUeOHOM AMCIUIIIUHBI:

3.1

CDOpMBI U METOABI KOHTPOJIA.

[IpenMeToM OLIEHKH clly*aT yMEHHMs W 3HaHus, npeaycmorpeHHole OI'OC mno
muctutuinae OV/[.07 11 Mamemamuka nanpaBieHHble Ha (GOPMUPOBAHKUE OOIIMX

U Ipo(hecCOHaTbHBIX KOMITIETCHIINM, a TAKKe JINYHOCTHBIX PE3yJIbTaTOB B paMKax

MpOrpaMMbl BOCITUTAHHS.




KoHTpoJIb 1 O1leHKa 0CBOEHMS Y4eOHOM TUCHMILJIMHBI 110 TeMaM (pa3aeaam)

OnemeHT Y| DOopMBI U METOIBI KOHTPOJISI
TeKkymmi KOHTPOJIb PyOGexHbIIl KOHTPOJIb [IpoMexxyTOouHasi aTTecTalus
®opmbl KOHTpOA | lIpoBepsemble Dopmbl IIpoBepsiemble dopma IIpoBsepsiemble
JLII,M,JIP KOHTPOJIsI JLILM,JIP KOHTPOJIsI JLILM,JIP
Pa3zgen 1.
JI1, J12, J14, J15,
IoBTOpEHHE 6X00HOU 711, JI3, J14, JI6, J16, J17, M1, M2
JI7, M2, M3, M4, S VS
Kypca KOHMPOJlb M3, M4, M5, M6,
M6, M7, T11, T12, C)
MaTeMaTHKH I13. 4. 118. JIP23 M7, I11, 112, 13,
OCHOBHOM ’ J,IP36 ’ 14, T15, I18, JIP2,
S JIP4, JIP23, JIP30
Tema 1.1
JI3, JIS, JIS, JI6,

ens wu 3amaum

M1, M3, M4, M6,

MaTeMaTUKu MpU YO, CP M7, TI3, T14, JIP4,
OCBOCHHHA JIP23, JIP30
CIICHHUATLHOCTH
Tema 1.2 JI4, JI5,M13,
Yucna u YO, T, P33, CP MI15,115, JIP14,
BBIUMCIICHUSL. JIP23
Beipaxenus u
npeoOpa3oBaHMs
Tema 1.3 JI3, JI5, JI5, JI6,
IIpoueHTHBIE o M1, M3, M4, M6,
BBIYHCIICHUS YO PR LEP M7, 113, 114, JIP4,
JIP23, JIP30
Tema 1.4 YO, IIP Ne 2,CP JI4, JI5,M13,
VpaBHeHus u M15,117, JIP23

HCPAaBCHCTBA




Tema 1.5

YO, T, P33, CP

J12, J14, J16, M1,

CucrteMsl M3, M5, M6, M7,
YpaBHEHUU u 112, 113, 114, JIP23,
HEpPaBEHCTB JIP30
Tema 1.6 YO, IIP Ne 3,CP JI1, J12, JI4,
I'eomeTpus Ha JI5S, M2, M10,
IIOCKOCTH MI13, M15,113,
1112, JIP4,
JIP23
Tema 1.7 YO, T, P33, CP JI1, JI3, J14, J16, KP Ne 1 JI1, JI3, J14, J16,
BxoHoit J17, M2, M3, M4, J17, M2, M3, M4,
KOHTPOJIb M6, M7, 111, 112, M6, M7, 111, 112,
13, I14, I18, JIP23, 13, 14, 118, JIP23,
JIP30 JIP30
Paznen 2. JI1, J12, JI3, J14,
CreneHu u JIS, JI6, JI7, M1,
KOpHH. M2, M3, M4, M5,
Crenennas M6, M7, 111, 112,
13, 14, I15, T16,
bynrcist 118, JIP2, JIP4,
JIP23, JIP30
Tema 2.1 JI1, JI2, JI4,
Crenennas JIS, M2, M4,
dyHKims, ee M1, M16,
CBOICTBa M17113, I14,
JIP4, JIP23
Tema 2.2 YO, IIP Ne 4,CP JI2, J14, J16, M1, KonTposnbHas J12, J14, J16, M1,
Hpe06pa?,OBaHHe M3, MS, M6, M7, pa60Ta M3, MS, M6, M7,
BEIPAKEHHIT c I12, I13, 114, JIP23, KPMNo | 112, 13, 114, JIP23,

KOPHSIMU n-oi

JIP30

JIP30




CTCIICHU

Tema 2.3 YO, T,CP JI4, JI5.M14,

CeoiicTBa 112, 1110, JIP23

CTCIICHU c

parioHaIbHBIM U

JIEHCTBUTEIIFHEIM

MOKa3aTeIISIMU

Tema 2.4 YO, IIP Ne 5,6,CP 711, J13, J14, 716,

Pemenne JI7, M2, M3, M4,

HPPAMOHATEHBIX M6, M7, 111, 112,

ypaBHeHI/Iﬁ u 113, 14, 118, JIP23,

HEpaBEHCTB JIP30

Tema 2.5 J12, J14, J16, M1, KP No2 JI1, JI3, J14, JI6,

CTeneHu 1 KOpHHU. M3, M5, M6, M7, JI7, M2, M3, M4,

CrenenHas VO, CP, P33 I12, I13, 14, JIP23, Meé, M7, 111, 112,

byHKIHS JIP30 13, I14, I18, JIP23,

JIP30
Paznen 3. JI1, J12, J13, J14,
Ioka3zaTenbHas JI5, J16, J17, M1,

dynKIHS M2, M3, M4, M5,
M6, M7, 111, 112,
13, 14, I15, T16,

18, JIP2, JIP4,
JIP23, JIP30
Tema 3.1 YO, CP, P33 J12, J14, J16, M1,
Iloka3aTennpHas M3, M5, M6, M7,

byHKIHS, ee

I12, 113, 114, JIP23,




CBOWCTBA

JIP30

Tema 3.2 YO, IIP Ne 7,8,CP Py6exHbIi JI1, J12, J13, J14,

Pemenue .Hl, .H3, H4, .H6, KOHTpOHB .HS, .H6, H7, Ml,

1OKA3aTeMbHEIX J17, M2, M3, M4, M2, M3, M4, M5,

ypaBHeHHi u M6, M7, I11, T12, M6, M7, 111, T12,
113, 114, 18, JIP23, 13, T14, I15, 116,

HEpABCHCTE JIP30 118, JIP2, JIP4,

JIP23, JIP30

Tema 3.3 J12, 14, J16, M1,

CucreMsbl M3, M5, M6, M7,

IOKa3aTeNIbHBIX YO, TIP Ne 9,CP 12, T13, 114, JIP23,

ypaBHEHUI JIP30

Tema 3.4 J12, J14, J16, M1, KP No3 J12, 714, J16, M1,

Pemenne 3amau.

M3, M5, M6, M7,

M3, M5, M6, M7,

[TokazaTenbpHas vO, CP, P33 112, 113, 114, JIP23, 112, 113, 114, JIP23,

GyHKIUSA JIP30 JIP30

Paznen 4. JI1, J12, J13, J14,

Jlorapu¢msbl. JI5, J16, JI7, M1,

Jlorapupmuyeck M2, M3, M4, M5,

ast pyHKIMS M6, M7, 111, 112,
113, T14, I15, 116,

I18, JIP2, JIP4,
JIP23, JIP30
Tema 4.1 YO, CP, P33

Jlorapudm yucna.
JlecaTUUHBIN H
HaTypaJIbHbII
J0TapuQMmBl,
YHCJIIO €

JI1, JI3, JI4, JI6,
J7, M2, M3, M4,
Me, 112, 113, 114,
118, JIP23, JIP30




Tema 4.2 YO, TIP Ne 10,11,CP JI1, JI2, M1,
CoiicTBa M3, M5, M8,
norapumMoB. M9,119, JIP23
Onepanust
JorapupMUpPOBaH
ust
Tema 4.3 YO, CP, P33 JI4, JI5, M1 3,
Jlorapudmuuecka 1110, JIP14,
g QyHKIM, ee JIP23
CBONCTBa
YO, TIP Ne 12,,CP JI4, JI5,M1 3,
Tema 4.4 1110, JIP23
Pemenue
JOTapUPMHUUECKU
X YpaBHEHHU U
HEPABCHCTB
Tema 4.5 YO, CP, P33 JI1, JI3, J14, J16,
CucremMbl J17, M2, M3, M4,
JOTapUPMHIECKU Me, 112, 113, 114,
X ypaBHeHuil I18, JIP23, JIP30
Tema 4.6 YO, IIP Ne 13,CP JI1, J13, J14, J16,
Jlorapudmer B J17, M2, M3, M4,
MIpUpPOIE u M6, HZ, H3, H4,
TeXHUKe 18, JIP23, JIP30
Tema 4.7 J11, J13, J14, J16, KP No 4 J11, J13, J14, J16,
Pemrenue  3amau. VYO, CP, P33 JI7, M2, M3, M4, JI7, M2, M3, M4,
Jlorapudmer. M6, 112, 113, 114, M6, 112, T13, 114,

Jlorapudmmaecka

118, JIP23, JIP30

118, JIP23, JIP30




g QyHKIUSA

Pa3nen S.
OcHoBbI
TPUTOHOMETPHH.
Tpuronomerpuy
eckue PyHKIUM

JI1, J13, J14, J16,
J17, M2, M3, M4,
M6, M7, T11, T12,

113, 14, T18, JIP23,
JIP30

Tema 5.1
Tpuronomerpuye
CKHE byHKIUU
IIPOU3BOJIBHOTO
yria, 4ucIa.
Pannannas "
rpagycHas Mepa
yria

YO, CP, P33

JI4, JI5,M3, 118,
JIP14, JIP23

Tema 5.2
OcHoBHBIC
TPUTOHOMETPHUYEC
KHE TOXKJICCTBA.
Dopmyibl
MIPUBEICHUS

YO, IIP Ne 14,CP

JI4, JI5,M1, 118,
JIP14, JIP23

Tema 5.3

CuHyc, KOCHHYC,
TAHI'€HC CYMMBI U
pa3HOCTH  JBYX
YTJIOB

CHHyC U KOCHHYC
JIBOMHOrO  yria.
Dopmyibl
M10JIOBUHHOT'O

YO, CP, P33

JI4, JI5,13, 118,
JIP4, JIP23




yria

Tema 5.4 VO, TIP Ne 15,CP | J14, JI5, M3, 18,
Oymxwnn, WX JIP14, JIP23
CBOICTBA.

CriocoOb1 3a1anus

GyHKIMMA

Tema 5.5 VO, CP, P33 JI6. M7, M3, 18,
Tpuronomerpuye JIP4, JIP23
ckue  (yHKUUWH,

UX CBOHCTBA H

rpaduxu

Tema 5.6 YO, IIP Ne 16,CP JI1, J13, J14, JI6,
[IpeoGpazoBanue JI7, M2, M3, M4,
rpaduKoB Me, 112, 113, 114,
TPUTOHOMETPHUUIEC 118, JIP23, JIP30
KUX QYHKIUI

Tema 5.7 YO, IP Ne 17,CP JI1, JI3, JI4, JI6,
Onucanue JI7, M2, M3, M4,
MIPOU3BOJICTBEHH Me, 112, 113, 114,

BIX TIPOIIECCOB C

118, JIP23, JIP30

HIOMOIIIBIO

rpaduKoB

byHKIUH

Tema 5.8 YO, CP, P33 JI1, JI3, JI4, JI6,
OGparHbIe JI7, M2, M3, M4,
TPUTOHOMETPHUYEC M6, 112, 113, 114,
Kite GyHKIIN 118, JIP23, JIP30
Tema 59 VO, IIP Ne 18,CP JI2, J14, J16, M1,

Tpuronomerpuye

M3, M5, M6, M7,




CKHC YPABHCHUA U

112, 113, 114, JIP23,

HEpaBEHCTBA JIP30
Tema 5.10 YO, CP, P33 Hl, .H2, .H3, .H4,
CucreMsbl M1, M3, M6, M7,
TPUTOHOMETPUYEC I11, 112, 115, 118,
KUX YpaBHEHUU JIP 4, JIP23, JIP30
Tema 5.11 YO, CP, P33 JI1, J13, J14, J16, JI1, J13, J14, J16,
Petienue 3aaay. -H75 M2> M35 M4a H7: M2, M3) M49 Hl’ 'H39 H4’ 'H6’
OCHOBEI M6, 112, I13, T14, M6, 112, 113, 114, J17, M2, M3, M4,
T — I18, JIP23, JIP30 KP Ne 5 I18, JIP23, JIP30 M6, M7, 111, 112,
p pun. 13, 14, I18, JIP23,
Tpuronomerpuue JIP30
ckue QyHKIUU
Paznean 6. JI1, J13, J14, J16,
KoMiieKkcHbIe JI7, M2, M3, M4,
qucaa M6, M7, 111, 112,
13, 14, I18, JIP23,
JIP30
Tema 6.1 YO, IIP Ne 19,CP JI1, J13, J14, J16,
KowmmekcHbie JI7, M2, M3, M4,
— M6, 112, 113, T14,
I18, JIP23, JIP30
Tema 6.2 YO, IIP Ne 20,CP JI1, J13, J14, J16,
[IpuMeHeHne JI7, M2, M3, M4,
KOMIUIEKCHBIX M6, T12, I13, 114,
I18, JIP23, JIP30
yucesn
Tema 6.3 YO, CP, P33 JI1, J13, J14, J16, JI1, J13, J14, J16,
Pemenne 3aaud. JI7, M2, M3, M4, JI7, M2, M3, M4,
KOMILICKCHELE M6, 112, 13, T14, KP Ne'5 M6, 112, I13, T4,
I18, JIP23, JIP30 18, JIP23, JIP30
qyucia
Paznen 7. JI1, JI3, J14, JI6,




IIpousBoaHas

J17, M2, M3, M4,

¢pyHKumn, ee Me6, M7, I11, 112,
NpUMeHeHHe 13, 14, I18, JIP23,
JIP30
Tema 7.1 YO, CP, P33 JI1, JI3, J14, JI6,
IMpenen JI7, M3, M4, M6,
HIOCJIC/IOBATEIEHO 112, 113, 114, 118,
JIP30
CTH, npeaen
GYHKITIH.
[Tonsarue
IIPOU3BOJHOM.
Tema 7.2 YO, IIP Ne 21, 22,CP | JI1, JI3, JI4, JI6,
®opmynel U JI7, M2, M3, M4,
npasuiIa Mo, 112, 113, 114,
118, JIP23, JIP30
nuddepeHnrpona
HUS
Tema 7.3 YO, TIP Ne 23,CP JI1, J13, J14, JI6,
[IpousBoHas JI7, M3, M4, M6,
CIIOKHOIM 112, 113, 114, 118,
JIP30
byHKIIUU
Tema 7.4 YO, CP, P33 JI1, J13, J14, JI6,
[Tonsitue 0 J17, M2, M3, M4,
HETIPEPBIBHOCTH Mo, 112, 113, 114,
118, JIP23, JIP30
¢ynkuuu. Meron
UHTEPBAJIOB
Tema 7.5 YO, TP Ne 24,CP JI1, JI3, J14, J16,
['eomeTpHuueCKHit J17, M3, M4, M6,
u  (usHuecKuii 112, 113, 114, 118,
JIP30

CMBICJI




IIPOU3BOAHOU

Tema 7.6 YO, IIP Ne 25,CP JI1, JI3, JI4, JI6,
(DI/I3quCKHﬁ 'H77 M35 M4) M6)
CMBICIT 112, 113, 114, 118,
. JIP30
MPOU3BOAHON B
podeCCuOHAIIbH
BIX 3aJa4ax
Tema 7.7 YO, CP, P33 JI1, JI3, J14, JI6,
MOHOTOHHOCTB JI7, M3, M4, M6,
I12, 113, 114, I18
HKIMU. Touku > 112, AL, 110,
by JP30
IKCTpEeMyMa
Tema 7.8 YO, IIP Ne 26,CP JI1, J13, J14, JI6,
Hccnenosanue JI7, M3, M4, M6,
o I12, 13, 114, I18
HKIAI u > 449, 117, 110,
by JIP30
MOCTPOEHUE
rpaduKoB
Tema 7.9 VO, IIP Ne 27,CP JI1, JI3, J14, JI6,
HawuGounbinee J17, M2, M3, M4,
HauMCHBIIIEE M6, 112,113, 114,
118, JIP23, JIP30
3HAYCHUS
byHKIIUU
Tema 7.10 VO, IIP Ne 28,CP JI1, JI3, JI6, JI7, Py6e)KHBH‘;1 JI1, JI2, JI3, J14,
HaXO)KI[eHI/Ie M2; M3a M47 M65 KOHTpOJ]B 'HS, H6a -H79 Mla
OTNTUMATEHOTO M7, 111, 112, 114, M2, M3, M4, M5,
I18, JIP23, JIP30 Mo, M7, I11, I12,
pe3yabTaTta C 3. IT4. TI5. TI6
MTOMOILIBIO I18, JIP2, JIP4,
HpOHSBO)IHOP'I B .HP23, JIP30

MIPAKTHYECKHUX
3aja4ax




Tema 7.1 YO, CP, P33 11, JI3, J14, J16, 11, J13, J14, JI6,
Pemenne  3anav. J7, M2, M3, M4, JI7, M2, M3, M4,
IIpousBoaHast M6, M7, I11, 112, KP No 7 Mo, M7, I11, 112,
byHKIHIH, ee 113, [14, I18, JIP23, I13, 114, 18, JIP23,
MIPUMEHEHUE JIP30 JIP30
Paznen 8. JI1, JI3, J14, JI6,
ITepBooGpa3nasn JI7, M2, M3, M4,
dyHKuHn, ee Mo, 112, 13, T14,
npuMeHenHe I18, JIP23, JIP30
Tema 8.1 YO, CP, P33 JI1, JI3, J17, M2,
[TepBooOpaznas 1%3 ,H 1\;[45;46},1 11;[223,
GyHKIHH. > 115, 110, >
HﬁaBI/ma P30
HaXO0XKJICHUS
epBOOOPa3HBIX
Tema 8.2 YO, CP, P33, ITP Neo JI1, JI3, JI4, Jl6,
Heomnpenenennsiii 29 JI7, M2, M3, M4,
UHTErpas Me, 112, 113, T14,
I18, JIP23, JIP30

Tema 8.3 YO, CP, P33, [TPNe 30 | JI1, JI3, JI4, JI6,

OrnpeneneHHbIi JI7, M2, M3, M4,
WHTErpaJl. Mo, 112, 113, 114,
Dopmyra 18, JIP23, JIP30
Hsrotona -
JleitOuuma.
ITmontans
KPUBOJIMHENHOMN
TpaIeIny.
Tema 8.4 YO, CP, P33, ITPNe JI1, JI3, JI4, Jl6,

31,32

J17, M2, M3, M4,




OrnpeneneHHbIN

Me, 112, 113, 114,
118, JIP23, JIP30

UHTErpal B
JKU3HU
Tema 8.5 YO, CP, P33 JI1, JI3, JI4, J16, JI1, JI3, J14, JI6,
UuTerpansHoe JI7, M2, M3, M4, KP No 8 JI7, M2, M3, M4,
T — M6, 112, I13, T14, M6, 112, 113, 114,
118, JIP23, JIP30 118, JIP23, JIP30
Paznen 9 JI1, J12, J14, JIS,
HpﬂM],Ie u .H6, JI7, Ml, MZ,
TUIOCKOCTH B M3, M4, M5, M6,
NPOCTPaHCTBE M7, I, 112, 113,
114, T15, 118, JIP2,
JIP4, JIP23, JIP30
Tema 9.1 YO, CP, P33 JI1, JI3, JI4, J16,
OcHOBHBIE JI7, M2, M3, M4,
HOHSTHUS M6, 112, I13, T14,
CTEPEOMETPHUH. 118, JIP23, JIP30
Pacrnionoxenue
MIPSIMBIX i
IJIOCKOCTEM
Tema 9.2 YO, CP, P33 JI1, JI3, J14, JI6,
[lapanneabHOCTh JI7, M2, M3, M4,
NPSMBIX, MTPIMOH M6, 112, 113, 114,
" ITOCKOCTH, 18, JIP23, JIP30
IUIOCKOCTEM
Tema 9.3 YO, CP, P33 JI1, JI3, JI4, J16,
[lepnenaukynsipH JI7, M2, M3, M4,
M6, 112, I13, T14,

OCTb MPSAMBIX,
IPsIMOM U
IUIOCKOCTH,

118, JIP23, JIP30




IJIOCKOCTEN

Tema 9.4 YO, CP, P33 JI1, JI3, JI4, J16,
Teopema o Tpex JI7, M2, M3, M4,
MePIEHANKYIISIPax M6, T12, I13, 114,
118, JIP23, JIP30
Tema 9.5 YO, CP, P33, IIPNe JI1, JI3, JI4, J16,
Hapaﬂﬂeﬂ 33, 34 .H7, M2, M3, M4,
bHBIE, Me, 112, I13, 14,
118, JIP23, JIP30
NepHeHANKYISIPH
EBIC,
CKpEIMBAIOIINEC
s IPSIMbIE
Tema 9.6 YO, CP, P33 JI1, JI3, J14, JI6, KP Ne 9 JI1, JI3, J14, JI6,
Pemenue 3aj1ad. .H7, MZ, M3, M4, .H7, M2, M3, M4,
TIpsimble - Me, 112, 113, 114, Mo, 112, 113, 114,
118, JIP23, JIP30 18, JIP23, JIP30
IJIOCKOCTH B
MPOCTPAHCTBE
Pasznen 10. JI1, J12, J14, JI5,
Koopannatel wu J16, JI7, M1, M2,
BEKTOPbI M3, M4, M5, M6,
M7, 111, 112, I13,
114, 115, I18, JIP2,
JIP4, JIP23, JIP30
Tema 10.1 VO, CP, P33, ITPNe 35 | JI1, JI3, JI4, JI6,
JlexapToBbI JI7, M2, M3, M4,
Me, 112, I13, 114,

KOOpIII/IHaTBI B
MIPOCTPAHCTBE.
Paccrosmne
MG)K,Z[y ABYMs1
TOYKaAMMH.

118, JIP23, JIP30




Koopaunatsl

CepeMHBI

oTpe3Ka

Tema 10.2 YO, CP, P33, [IPNe 36 | JII, JI3, JI4, JI6,

BekTops! B JI7, M2, M3, M4,

POCTPAHCTBE. M6, 112, 113, 114,

Vron MeIy 118, JIP23, JIP30

BEKTOpaMH.

CkansipHoe

IPOU3BEJICHUE

BEKTOPOB

Tema 10.3 YO, CP, P33, [1PNe 37 | JI1, JI3, J14, Jl6,

HpaKTI/IKO- JI7, M2, M3, M4,

OpPHEHTHPOBAHHBI M, 112, 113, 114,

¢  samamn  mHa I18, JIP23, JIP30

KOOPJHMHATHOU

TUTOCKOCTH

Tema 10.4 YO, CP, P33 JI1, JI3, JI14, JI6, JI1, JI3, J14, JI6,

Pemenue 3ajau. J7, M2, M3, M4, J7, M2, M3, M4,

Koopmsatsl 1 M6, 112, 13, I14, KP Ne 10 M6, 112, 13, 14,

118, JIP23, JIP30 I18, JIP23, JIP30

BEKTOPHI

Pazpen 11. JI1, J12, J14, JIS,

MHOrorpaHHUKH JI6, J17, 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, JI4, JI6,

Bepumnbl, pebpa, JI7, M2, M3, M4,

Me, 112, 113, 114,

TpaHu




MHOT'OTPaHHUKA 118, JIP23, JIP30
Tema 11.2 VO, CP, P33, [TPNe 38 | JI1, JI3, JI4, JI6,
[Tpu3ma, ee JI7, M2, M3, M4,
COCTABIISIONIHE, Me, 112, 113, 114,

ceyenue. Ilpsamasn

118, JIP23, JIP30

u MpaBUJIbHAS

TIPU3MBI

Tema 11.3 YO, CP, P33 JI1, JI3, J14, JI6,
[Tapannenenurnen, J17, M2, M3, M4,
Ky0. CeucnHue Mo, 112, 113, 114,
Ky6a, I18, JIP23, JIP30
napajuieNienumne1a

Tema 11.4 YO, CP, P33, [TPNe 39 | JI1, JI3, JI4, JI6,
[Mupamuna, ee J17, M2, M3, M4,
COCTaBJIAIONINE, Mo, 112, 113, 114,
— I18, JIP23, JIP30
IIpaBunbHas

MUPAMHUIA.

YceueHnas

UpaMua

Tema 11.5 YO, CP, P33 JI1, JI3, JI4, Jl6,
CummeTtpust B JI7, M2, M3, M4,
Kyo6e, Mo, 112, 113, 114,
napajuiejenunese 118, JIP23, JIP30
, pu3Me,

pamMue

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

[Tpumepsbl

J17, M2, M3, M4,




CHUMMETPUH B Me, 112, 113, 114,
npodeccun I18, JIP23, JIP30
Tema 11.7 YO, CP, P33, I1PNe 41 | JI1, JI3, JI4, JI6,
[TpaBwIIbHEIC JI7, M2, M3, M4,
MHOTOTPaHHUKH, Me, 112, 113, 114,
HX CBOMCTBA 118, JIP23, JIP30
Tema 11.8 YO, CP, P33, I1PNe 41 | JI1, JI3, JI4, JI6,
Humunap, €ero JI7, M2, M3, M4,
COCTABJISTFOIIIHE. Me, 112, 113, T14,
Ceyenne I18, JIP23, JIP30
[WIHH]IPA
Tema 11.9 YO, CP, P33, ITIPNe 42 | JI1, JI3, JI4, JI6,
Konyc, ero J17, M2, M3, M4,
COCTABJISIOLLIHE. Me, 112, 113, T14,
Ceuenue koHyca 118, JIP23, JIP30
Tema 11.10 YO, CP, P33 JI1, J13, J14, JI6,
Y ceueHHbI JI7, M2, M3, M4,
konyc. CeueHnue Mo, 112, 113, 14,
18, JIP23, JIP30
YCEUEHHOTO
KOHYycCa
Tema 11.11 YO, CP, P33 JI1, J13, J14, JI6,
Hlap u coepa, nx J7,M2, M3, M4,
CeueHNs M6, 112, 113, 114,
I18, JIP23, JIP30
Tema 11.12 YO, CP, P33 JI1, J13, J14, J16,
IMoustue 00 JI7, M2, M3, M4,
06beMe Tena. Me, 112, 113, 114,
OTHOMICHIE 18, JIP23, JIP30

00BEMOB




MONOOHBIX TEN

Tema 11.13 VYO, CP, P33 JI1, J13, J14, J16,
OO0BEMEI " JI7, M2, M3, M4,
TIIOMA I Me, 112, 13, 114,
. I18, JIP23, JIP30
MOBEPXHOCTEM
Ten
Tema 11.14 VO, CP, P33, IIP Ne JI1, JI3, J14, J16,
KomMOnnanmu 44 J17, M2, M3, M4,
MHOTOTPaHHHKOB Me, 112, 113, T14,
I18, JIP23, JIP30
U TeJI BpalleHus
Tema 11.15 YO, CP, P33, ITP Ne JI1, J13, J14, J16,
['eoMeTpuueckue 45 J17, M2, M3, M4,
KOMOHMHAIMKM Ha Mo, 112, 113, 114,
18, JIP23, JIP30
NPaKTHKE
Tema 11.16 YO, CP, P33 JI1, J13, J14, J16, KP Nell JI1, J13, J14, J16,
Pemrenue 3agayd. 'H75 Mz, M3: M4: H79 M27 M39 M4a
MHOrorpaHHHKH Me, 112, 113, T14, M6, 112, T13, 114,
18, JIP23, JIP30 I18, JIP23, JIP30
U TeJla BpalleHHs
Paznen 12. JI1, J12, J13, JI4,
MHuo:kecTBa. JIS, J16, JI7, M1,
JIeMeHThI M3, M4, M5, M6,
Teopuu rpados M7, I, 112, 13,
114, 115, 116, 118,
JIP4, JIP23, JIP30
Tema 12.1 YO, CP, P33 JI1, J13, J14, J16,
MHoxecTBa J17, M2, M3, M4,
Me, 112, 13, 114,
I18, JIP23, JIP30
Tema 12.2 VO, CP, P33, IIP Ne JI1, JI3, J14, J16,

Oneparuu c

46

J17, M2, M3, M4,




MHOKECTBaMU Me, 112, 113, 114,
118, JIP23, JIP30
Tema 12.3 YO, CP, P33, IIP Ne JI1, J13, J14, JI6,
I'pacsr 47 JI7, M2, M3, M4,
Me, 112, I13, 114,
118, JIP23, JIP30
Tema 12.4 VO, CP, P33 JI1, J13, J14, JI6, KP Ne 12 JI1, JI13, J14, JI6,
Pemenne  3ajau. J17, M2, M3, M4, JI7, M2, M3, M4,
Me, 112, I13, 114, M6, 112, 113, 114,

MHuoxecTBa,
I'pappr  u  ux

118, JIP23, JIP30

I18, JIP23, JIP30

MpUMEHEHNE

Pasnen 13. JI1, J12, 113, J14,

Dj1eMeHTbI 715, J16, JI7, M1,

KOMOMHATOPUKH, M3, M4, M5, M6,
CTATHUCTHUKH /| M7, I11, 112, 13,
TeopuH [14, I15, 116, I18,

BeposiTHOCTE JIP4, JIP23, JIP30
Tema 13.1 YO, CP, P33, IIP Ne JI1, JI3, J14, JI6,

OCHOBHbBIE 48 J17, M2, M3, M4,

OHSTHS M6, 112, 113, 114,

KOMOHHATOPUKHU 118, JIp23, JIP30

Tema 13.2 YO, CP, P33, IIP Ne JI1, JI3, JI4, J16,

CobbiTHE, 49 J17, M2, M3, M4,

BEPOSITHOCTD M6, 112, 113, 114,

COGBITHS. 18, JIP23, JIP30

Crnoxenne u

YMHOXEHHUE

BEPOATHOCTEN

Tema 13.3 VO, CP, P33, IIP Ne JI1, JI3, JI4, J16,

BepositTHocTh B

50

J17, M2, M3, M4,




npodeccuoHanbH M6, 112, I13, T14,
BIX 3aJa4ax I18, JIP23, JIP30
Tema 13.4 VO, CP, P33, IIP Ne JI1, JI3, JI4, JI6,
JuckpeTHast 51 JI7, M2, M3, M4,
cilydaiiHas Me, 112, 113, 114,

BEJIMYMHA, 3aKOH
ee pacrpeeIcHus

118, JIP23, JIP30

Tema 13.5 VO, CP, P33, IIP Ne JI1, JI3, J14, J16,

3agaun 51 J17, M2, M3, M4,

MaTeMaTU4eCKOU Mo, 112, 113, 114,

CTATHCTHKY I18, JIP23, JIP30

Tema 13.6 YO, CP, P33, IIP Ne JI1, J13, J14, JI6,

CocraBieHue 53 J17, M2, M3, M4,

Ta6mIHnI i M6, 112, 113, T14,

JHArpaMM Ha 18, JIP23, JIP30

MIPAKTHKE

Tewma 13.7 YO, CP, P33 JI1, J13, J14, JI6, KP Ne 13 JI1, JI3, J14, J16,

Pemenue 3ajau. J17, M2, M3, M4, J17, M2, M3, M4,

JJIeMEHTHI Me, 112, 113, T14, M6, 112, 113, 114,

KOMOUHATOPUKH, 118, JIP23, JIP30 118, JIP23, JIP30

CTATUCTUKH u

TEOpUHr

BEPOATHOCTEM

Pasnen 14. JI1, J12, J13, J14,

YpaBHenuss W JIS, JI6, J17, M1,

HepaBeHCTBA M3, M4, M5, M6,
M7, 111, 112, 113,
14, 115, 116, T18,

JIP4, JIP23, JIP30

Tema 14.1

YO, CP, P33, IIP Ne

JI1, JI3, JI4, JI6,




PaBHOCHIIBHOCTH
YpaBHEHUHU u
HEPaBEHCTB.
OO0mue  MeToJbl

54

J17, M2, M3, M4,
M6, T12, T13, 14,
T18, JIP23, JIP30

peleHus
Tema 14.2 YO, CP, P33, IIP Ne JI1, JI3, JI14, Jl6,
['papuaeckuit 55 J17, M2, M3, M4,
METOJT  peIICHUS Mo, 112, 113, 114,
. 118, JIP23, JIP30
YpaBHEHU,
HEPABCHCTB
Tema 14.3 YO, CP, P33, I1IP Ne JI1, JI3, JI4, Jl6,
VpaBHeHUS u 56 JI7, M2, M3, M4,
HEPaBEHCTBA C M6, 112, 113, 114,
I18, JIP23, JIP30
MOJTyJIEM
Tema 14.4 YO, CP, P33 JI1, JI3, JI14, Jl6,
YpaBHeHus b3 JI7, M2, M3, M4,
HEPaBEHCTBA C M6, 112, 113, 114,
18, JIP23, JIP30
napameTpamu
Tema 14.5 YO, CP, P33, IIP Ne JI1, J13, J14, JI6,
CocraBiieHHEe W 57 J17, M2, M3, M4,
pelenne Meé, 112, I13, 114,
18, JIP23, JIP30
npohecCHOoHATBH
BIX  3aad  C
TIOMOIIIBIO
YpaBHEHUU
Tema 14.6 YO, CP, P33 JI1, JI3, JI14, JI6, KP Ne 14 JI1, JI3, JI4, J16,
Penrenue 3agad. H77 M29 M37 M4a H79 M27 M39 M47
Mo, 112, 113, T14, Mo, 112, 13, [14,

YpaBHenus u
HEPaBEHCTBA

118, JIP23, JIP30

I18, JIP23, JIP30







Koaudukarop oueHOYHBIX CPeACTB

OYyHKIMOHAIBHBIN npusHak | Kox onenounoro cpencraa
OLIEHOYHOT'O cpeacTBa (Tun
KOHTPOJILHOTO 33JIaHUS1)

Y CTHBIN onpoc YO
[Tpaktuueckas pabora Ne n ITP Ne n
TectupoBaHue T
KonTtponsHas paboTta Ne n KP No n
3amanus 1 caMocToATenbHol padoTsl | CP

- pedepar;

- JOKJIaJ;

- cooO1ieHue;

- OCCE.

PasHoypoBHeBble 3amaun u 3ananus | P33
(pacuétHble, rpaduueckue)

Paboyas TeTpaan PT
[Ipoekt I1
JlenoBas urpa AN
Keiic-3agaua K3
3auét 3
JuddepennmpoBaHHbliii 3a4€T A3
DK3aMeH c)




4.3agaHud 1)1 OEHKH OCBOCHHUS U CIHUIIINHBI

TeMbl 10KJIA0B, COOOIIEHU I

Tembt coobwenuil (pechepamos, 00K1a008, NPOEKN08)
. Hayka o yncnax.
N3 uctoprn BOZHUKHOBEHUS TTOHSATHUSI «JIOTapu(pM».
Cdepuueckast TpUroHOMETpHSL.
[TpousBoaHBIC CIOKHBIX (PYHKIIUA.
[IpunoxxeHust onpeAeIEHHOr0 HHTErpaa.
[TposiBieHne 3akoHa OOJIBIITUX YHUCEIT B )KU3HHU.
CraTtucTuKa ¥ KeJIe3HO0POKHBIN TPAHCTIOPT.

[IpoekTrBHasA Teopus.

w2 N kWD =

Heesknmnosa reomerpusi.

10.ITonynpaBuiIbHBIE MHOTOTPAHHUKH.

11.Tena n nmoBepxHocTy Bpamenus. LlenTp Tsoxectu u reopemsl Ilana-I'ynpanna.
12.PaBHOBENMKKE U PABHOCOCTABIIEHHBIE (PUTYPBHI.

13.I1oHsITHE — BEKTOP.

14.JleficTBus HaJ BEKTOPaMH.

15.1lytn pa3BUTHs BEKTOPHOT'O UCUUCIICHUSI.

KpuTepun oueHKu:

Ne Ouenka B
u/ OuenuBaemMblie NapamMeTpsbl SaIIax
1. | KagecTtBO cO0OMIIEHN:
— TPOU3BOJUT BBIJAIONICECS BIIEUATIICHHE,
COMPOBOK/IAETCS WILTIOCTPATUBHBIM MAaTEPUATIOM; 3
— YETKO BBICTPOECHO; 2
— paccka3bIBaeTCs, HO HE OOBSICHSIETCS CyTh pabOTHI; 1
— 3a4UTHIBACTCS. 0
2. | Mcnonb3oBaHuE N1€MOHCTPAIMOHHOTO MaTepurara;
— aBTOp MPEACTAaBWI JEMOHCTPAIIMOHHBIN MaTepual u
MIPEKPACHO B HEM OPUEHTUPOBAJICS; 2




Ne Ouenka B
w/n OuenuBaemblie NapamMeTpsbl BALIAX
— HCTOJB30BAJICS B COOOIIECHUH, XOPOIIo 0GOpMIIEH, HO 1
€CTh HETOYHOCTH;
— IPEICTABJICHHBIM JEMOHCTPALUMOHHBIM MaTepual He 0
HCIIOJB30BAJICS JOKJIQJIYUKOM HIH OBLI O(OpMIICH
IJI0X0, HErPAMOTHO.
3. | KauecTBO OTBETOB Ha BONPOCHI:
— OTBEYAET Ha BOIPOCHI; 3
— HE MOXET OTBETUTh Ha OOJIBIIMHCTBO BOMIPOCOB; 2
— HE MOET YeTKO OTBETUTH Ha BOMPOCHI. 1
4. | Bnanenue Hay4YHbIM U CTIEIIUATBHBIM alapaToM:
— TIOKa3aHO BJIAJICHUE CIICIUAJIbHBIM allllapaToM; 3
— WUCIIOJIb30BaHbl  OOIIEHAY4YHBIE W CIEHUAJIbHbBIC 2
TEPMHUHBI, 1
— TI0Ka3aHo BjiaJeHuE 0a30BbIM aNmapaToM.
5. | YUeTKOCTh BBIBOJIOB:
— TOJHOCTBIO XapaKTepU3yloT padoTy; 3
— HEYETKH; 2
— HWMEIOTCS, HO HE JIOKA3aHBbl. 1
Hroro: 14 6am10B

OLIEHKA «OTJIMYHO» BBICTABIIAETCS CTYJCHTY, €clii oH HaOpain 13-14 6annos;

OLICHKA «XOPOIIO» BBICTABJISIETCS CTYJEHTY, €ciii oH HaOpau 11-12 Gamios;

OLICHKA «YJOBJIETBOPUTEIIBHO» BBICTABIIAETCS CTYACHTY, €clii OH Habpai 8-10

0asI0B;

OOCHKAa «HCYIOBJICTBOPHUTCIILHO» BBICTABIIACTCA CTYACHTY, CCJIHM OH Ha6paJ1

MeHee 8 OaIoB.




Komnnexkm 3a0anuii 0na 6xXx00H020 KOHMPO.JiA

1 sapuanm

. Pemure ypaBrenus: a) 3x> — 2x -16=0;  6) (3x+2) ( 4x+3)= 4x+3.

x24x—2

. Cokparure Ipo0b: ¥*+2%

. [ToctpoiiTe B 0HO# cucTteMe koopauHat rpaduku QyHKIUHI:

y=2x% y=2x-8;, y=2(x-1).

(11—?— 9,12—74- (—65)) ;51

. Beramcnnte Hanboee yno6HBIM criocoboMm: 2> :

x+3v=17,

. Pemmre cucremy ypaBHeHHﬁ:{?X +ty=1

2 sapuanum
. Pemmre ypaBrenus: a) 3x* — 2x -5=0;  6) (3x+2)( 4x+3)= (3x+ 2]2_

2x®—x—15

. Cokparure 1po0b; x*—6x+9"

. [TocTpoiiTe B 0HO# cucTeMe KoopauHatT rpaduku QyHKITUI:

2

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

(1 N :jb) : C: ' (1 + a—azb))'

. YIIPOCTUTE BBIPAXKEHUE:

3x—2y=12,

. Pemmnre cucremy ypaBHeHHﬁ:{?X + 4y =2.

3 sapuanm

. Pemure ypaBrenus: a) 3x> — 2x +16=0;  0) (3x+2)( 5x+4)= (Bx+2)%



2x24x—3

2. CokpaTuTte Ipo0h:x* —2x+ 1’

3. IloctpoiiTe B 01HOM cucTeMe KoopauHat rpaduku QyHKIUHI:

2

y=x y=x-1; y=(x1)>

(-62+1,375-52.0,73): (-1,73)
4. Beravicmte HanOoree y00HBIM CTIOCO00M: 2 2 :

{ 5x+ 9y =3,

5. Pemnte cucteMy ypaBHEHHIA: —4x + 3y =18.

4 sapuanm
1. Pemure ypaBHeHus: a) 4x* — 2x -1=0;  6) 2x+1)( 6x+5)= (2x+ 1]2.
3x*-2x-5

2. Cokparure IpoOh: x*+2x+1

3. [TocTpotiTe B 0HOM cUCTEME KOOPIUHAT TpaduKu yHKITHIA:

y=-x% y=-x'+l;  y=-(x+]).

e ((1-2%) (1-2)

4. YpocTure BbIpaKECHUE:

X+2v=17,

5. Pemure cucteMy ypaBHEHHIL: { Xx-y=2

Kpumepuu oyenxu:

— OLICHKAa «OTJIMYHO» BBICTABJISIETCA CTYJIEHTY, €clii padoTa BbINOJHEHA
MOJTHOCTBIO; B JIOTHYECKUX PACCYKICHHUSIX W OOOCHOBAHWU PEIICHHS HET MpooOe
JIOB YW OHIMOOK; B PEIICHHMH HET MaTeMAaTH4YEeCKUX OIMMOOK (BO3MOXKHA OJIHA
HETOYHOCTh, OIMCKA, HE SIBJISIOMIASACS CJICICTBHEM HE3HAHWS WJIM HEITOHUMAaHUS
y4eOHOro Marepuana);



— OIICHKA «XOpOIIO» BBICTABISETCS CTYIEHTY, €ciu padoTa BBINOJHEHA
IOJTHOCTBIO, HO 0OOCHOBAHMS IIArOB PELICHMs HEIOCTATOYHBI; JOIyCTUMAa OJHa-
JIB€ HETrpyOble OLIMOKY WK ABa-TPU HEJIOUETA;

— OIICHKA «YJOBJIETBOPUTEIHHO» BBICTABIISETCS CTYJIEHTY, €CJIH JOIMYIIEHbI Oosee
OJTHOM OIMOKM WM OoJiee BYX-TPEX HEIOYETOB B BBIKIAJKAX, YEPTEkKaxX WIH
rpadukax, HO YydYallMiics BIIaJeeT O00sA3aTeIbHBIMU YMEHHSIMHU MO0 Y4eOHOM
TUCLUIUIMHE;

OLICHKA «HEYJOBJIETBOPUTEIBHO» BBICTABISETCS CTYIEHTY, €CJIA JOMYLIEHBI
CYILIECTBEHHbIE OIIMOKH, MOKa3aBUINE, UTO YUaIIHiics He BiaieeT 00s13aTeNbHbIMU
YMEHMSMMU 110 YYEOHOH IUCLUUIUIMHE B IIOJHOM Mepe; padoTa IoKa3aa MOJIHOE
OTCYTCTBHUE y yUallerocsi 00si3aTeIbHbIX 3HAHUM U YMEHUHN WM 3HAUUTENIbHAS
4acTh pabOTHI BBINOJIHEHA HE CAMOCTOSITENIBHO



KoMIuTeKT mpakTH4YeCcKUX 3aJaHu i

Tema 1.3Bpems BbinosiHeHus — 30 MUHYT.

Bapuanr 1

1. Haiinure 3Ha4eHUE BBIpAXKEHUS

1 3
?———)*25,6;
( 2 8

2.3anumuTe B CTAaHIapTHOM BHJI€ YKCIIO
358;91230;800056;6700,5;
3561hIcs4;0,0123;

3.Pemure 3amauy:

Kene3znonopoxxHbIi OueT st
B3pocioro crout 540 pyOnei.
CrouMocTh OmiieTa JJIsd IKOJILHUKA
coctasisieT 50% oT cTOMMOCTH OuieTa
115t B3pocioro. ['pynna cocrout u3 20
IIKOJIBHUKOB U 4 B3pocibIX. CKOIBKO
pyOnelt cToaT OuiIeThl HaBCIO TPYIITy?

4. Haiinute 3HaYEHHUE BBIPAXKECHUS
(7x—13)(7x+13) — 49 +6x+22 py x =

80.

Bapuanr 2

. Haiinure 3HaueHne BeIpakeHUs

1

(45+ g) 0,24

2. 3anuiuuTe B CTaHAAPTHOM BUE
yncio87370;476; 7000543;
4231e1csun;0,00457;78000;

3.Pemure 3amauy:

[lena Ha 3JIEKTPUYECKUN YaHUK ObLIa
noBbiieHa Ha 19% wu cocraBuia 1785
pyo6uieii. CkoiabKo pyOJiel cTOUI YailHUK
JI0 TIOBBIIIICHHUS TICHBI?

4. Haninure 3Ha4eHUE BBIPAXKECHUS
(5x—6)(5x+6) —257 —8x—49 ppyx =

70.

Bapuanr 3

1. Hannure 3Ha4eHUE BBIpAKEHUS

(21+13) 12;
3 8 '

2.3anuImTe B CTAaHIAPTHOM BHJIE YUCIIO
900035;453; 300089;764TpICAun;
0,00987;96000;

3. Pemure 3anauy:Py6amika crouna 1000
pyouieit. [Tocne cHUXKEHUS 1IEHBI OHA
ctana ctouth 780 pyOreit. Ha ckosbko
IIPOIICHTOB ObLJIa CHU)KEHA 11eHa?

4. Halinure 3Ha4eHUE BBIPAKEHUSA
(3x—2)(3x+2) —9x" + 3x — 49

npu x =110

Bapuanr 4

1. Haitgure 3HaueHne BbIpaXKEHUS

2. 3anuinTe B CTAHAAPTHOM BHUJIE YUCIIO
5200000; 6400,07; 740
Thicst4;432;83000;0,00981

3. Pemute 3amauy:O0mmias TeTpaab CTOUT
40 pyoueii. Kakoe HanbobIee 9uCiIo
TaKMX TeTpaae MOXKHO Kynuth Ha 500
pyOreit mocie moBkImIeHus 1eHb! Ha 15 %?

4. HaiinguTe 3Ha4€HUE BBIPAXKEHUS
(5x—10)(5x+ 10) — 25x° + 5x + 34

npu x = 120




Bpems BbinosiHenust — 40 MuUHyT.

Bapuanrl

|.BeimmosiHUTE NEUCTBUS, U PE3YJIBTAT
3aMMILINATE B CTAHJAPTHOM BHJIE:

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

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

2. OKkpyrauTe 4yucia ¢ 3aJaHHON
TOYHOCTBIO.

Haiimute abcomoTHyI0 1
OTHOCUTENBHYIO MOTPEIIHOCTH
OKPYIJICHHS.

3anuiuTe pe3yibTaTsl B CTAaHIAPTHOM
BUJIE.

Bapuant2

1.BeimosiHUTE NEUCTBUS, U PE3YJIBTAT
3aMMILNATE B CTAHJAPTHOM BHJIE:

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

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

2. Okpyraure 4ucia ¢ 3aJaHHOU
TOYHOCTBIO.

Haiimute abcomoTHyI0 1
OTHOCUTENBHYIO MOTPEIIHOCTH
OKPYIJICHHS.

3anuiuTe pe3yiabTaThl B CTAaHAAPTHOM
BUJIE.

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

Bapuant3 Bapuant4

1.BeinonaHuTE NEUCTBUS, U PE3yIbTAT
3aMMIIUTE B CTAHJAPTHOM BHJIE:

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

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

2. OKpyraure 4ncia c 3aJaHHON
TOYHOCTBIO.

Haiinure abcomoTHyI0 U
OTHOCHUTEJIbHYIO MTOTPEIIHOCTH
OKPYTJICHUSI.

3anuimure pe3yiabTaThl B CTAHIAPTHOM
BUJIE.

a) 0,07964 no 0,001;

6) 0,00126 1m0 0,01;

B) 984,56 1o 1000

1.BeinonaHuTE NEUCTBUS, U pPE3yIbTaT
3aMUIINUTE B CTAHJAPTHOM BH/IE:

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

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

2. Okpyraure 4ncnia c 3aJaHHON
TOYHOCTBIO.

Haiinure abcomoTHyI0 U
OTHOCHUTEIBHYIO TIOTPEIITHOCTH
OKPYTJICHHSI.

3anuimure pe3ynabTaThl B CTAaHIAPTHOM
BUJIE.

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

6) 451,2283; 10 0,01;

B) 754,51 no 1000




Tema2.2Bpems BoinojiHenusi — 30 MUHYT.

Bapuantl

1. HaitauTe 3HaUeHUE BBIPAKEHHUS:

7 % ~21
N2 *5 6| 2D

a) { 0,0625 5

2. Breruncnure:
a)V4 #8169 *2* *27;
3. Beruucaure:i7 - v22 37 +22.

4. Tlpu KaKuX 3HAYECHUSIX IEPEMEHHON

X BBIPA)KCHUEC UMCECT CMBICII.

a)Y2x—7;6)8x" —Tx+12.

Bapuant2

1. Halinute 3Ha4eHUE BBIPAKEHUS:

a)

/O ;6)A3% % 2% 6)8 i

2.Beraucnure:

a) /8 *4/2:6)8/2" #427 #3".
3.Beruncnure:
110+ V19 *4/10-19;

4.11pu KakuX 3HAYEHUAX

HepeMeHHOﬁ X BBIPpAKCHHUC UMCCT

CMBICII.
a)¥Y3x—8;6)x> —8x +15.
Bapuanr3 Bapuanr4

1.Haiiiute 3Ha4eHNE BBIPAKEHUS:

A3 %4 6)7

5 *215

a) { 0,0081

2. Bpruuciure:
a)V2*16:6)312° *2"° *§/2%;
3 Beruncaure: Y16 —+/13 */16 +/13.

4.1lpu KakuX 3HAYEHUSX TIEPEMEHHOM X

BBIPAKCHHUEC UMCCT CMBICII.

a)V4x—5;6)x" —10x +21.

1. Halinute 3HaueHUE BBIPAKEHUS:
a)
4() 10 37 sk 221
;O3 #2176yt [ —

0 027

2 .Breruucnure:
a)8/2*4/32;6)8/3° *§/22 *37.
3.Briunciure:

V7—M*%/7+Jﬂ;

4.1Tpu KaKuX 3HAYCHUSIX
MEPEMEHHON X BBIPAXKEHUE UMEET

CMBICIJI.

a)V9x—5:6)¥ x> —10x+36.




Tema 2.3Bpems BoinosiHeHust — 20 MUHYT.

Bapuanr 1
1. Beruuciure:

2642 6275 58s.

b b

r)815
2. Haiinute 3Ha4€HNE BBIPAKEHHUS:
a)% = {fanpu a=0,09;
8, A9. 7
6)49 47-196 :

RORSION

5

Bapuanr 2

1 Beruucnure:

2812 6)125. \64:.

b b

1625

2. Haiigure 3Ha4eHUE BBIPAKEHUS:

a)% =Yanpu a= 0,64;

6)3? * 118336’

NOREION

Bapuanr 3

1 Beruucnure:

0492 )64, 5275 168

5 b
2. Haiiiute 3Ha4€HNE BBIPAKEHHUS:

a)%* Yanpu a=0,81;

5, 710,55
6)3 2 .6;

5)87:87 — 33 %35,

Bapuanr 4

1 Bpruuciure:

2

21002 52165 11255 642

2. Haiiiute 3Ha4€HUE BBIPAKEHHUS:
a)% =Y anpu a= 0,49;
g2, 711.778
6)11 7477 ;
3 _4'

&)+ (029)

5




Bpems Bbinosinenust — 30 MUHYT.

Bapuanr 1

1. Haiinute 06acTh onpeeneHus

byHKIIH:

x2—9
a)y=vx—3, B)y= i

5

B)y= x> —4x+7.

2. Tlocrpoiite rpaduk QpyHKIIMHN U
MEepEYUCInNTe €€ CBOKCTBA:

2 _
y=X ?x—|—1D;

Bapuanr 2

1.Haiigute obacth onpeaeneHus

(GyHKIIH:

x> -25
Ay =+x+4, 6)y = 2 5.

5

B)y= 7x*—7x—9,

2.Iloctpoiite rpaduk GyHKIINN U

MEPEYUCIUTE €€ CBOMCTBA:

y:xz —x—6;

Bapuanr 3

1.Haiinure obnacte onpeneneHus

GbyHKIUU:

¥ —16
a)y=v6—x 0Oy=——

>

B)y= 8x*+ 5x— 27.

2.Iloctpotiite rpaduk GyHKIIUU U

MEPEUNCIUTE €€ CBOMCTBA!

Bapuanr 4

1.Haiinure obnacte onpeneneHus

byHKIMH:

®—36
_25.
b

a)y=+8+x 0y=7

B)y= 23x>—6x— 2,

5

2.Ilocrpoiite rpaduk QyHKIUN U

MIEPEUNCIUTE €€ CBOMCTBA!




y:xz +x—6.

y:xz —8x+12

Tema 2.4Bpems BpinosiHenust — 40 MUHYT.

Bapuanrl

1 2

1.Jns dyskumm y = 3 3 IIOCTPOUTH
rpaduk GyHKIMH, 00OpaTHOM K JaHHOM.

2.Pemute ypaBHEHHUE:

a)*«!X-F E]ﬂ 2Xx+3=x;

B

V—4x*—16=x— 22;

r)x+1= o

H)‘JS —xyx+4 =16

Bapuant2

1 2

1.Jnst pyHkIum y = # 3 IIOCTPOUTH
rpaduk GyHKIMH, 00OpaTHOM K JaHHOM.

2.Pemute ypaBHEHUE:

a)1!3x— 1 ~1.2; Wb —x=x%; B)

Vi4x2 —9x+ 2= 2:

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

B | ek

V—3y2x+1=3

Bapuant3

2 4
1.1na pyskuum y = 2

3 IOCTPOUTH
rpaduk QyHKINHA, OOPATHOM K TaHHOIA.

2.Pemnrte ypaBHEHUE:

Bapuant4

2 4

1. dna dyskuuum y = 3 3 IOCTPOUTH
rpa¢uk QyHKIUN, OOPATHOM K TaHHOM.

2.Pemnrte ypaBHEHUE:




VE—5 . OVA—3x=x pVE— 8o OWx=x—-12

V32 —x+7=2x+1; V—x24+x+6=—x+1;

r)x+6=”’16+3x; 1) r)x+1=“1_x'

b

V+ 1vx—1 =242 H)¢x+2xfx—2=2«f§.

Tema 3.2 Bpems BbinosiHenusi — 40 MUHYT.

Bapuanrl

x—3
y=2

1. Tloctpouts rpaduk QyHKIUU U OTIPEJICIIUTh €€ CBOWCTBA.

2. Pemure ypaBHEHHE:
1

2?”‘=E; 6)3% 1 4+3%* =108 B)*—4+3*+3=10

a)
3.PemmyTe HEPABEHCTBO: a)5x_1 = V{E; 6) 27X < 4;
{2:{ —y=1
5x+§r — 25

4. Haitnute penieHne CUCTEMBI:

Bapuanr2

3x—2

3. Tloctpouts rpaduk QpyHKIUHN y = Y ONIPENICIIUTh €€ CBOMCTBA.

4. Pemmrte ypaBHEHUE:
)4{]0" = i; 6)2%*2 —33*2 =30 B)16*—17*4*+16=0
a

7 2x?-3x 9
x+11 7 - ==
3.Pemnure HepaBeHCTBO: a)? = ?; 0) \? 7




_}y:
3x2+y:E
e

4. Haitnute penieHue CUCTEMBI:

Bapuanr 3

H—3
5. Tloctpouth rpaduk GyHKIUN y = 4 U OIIPEJICTUTh €€ CBOMCTBA.

6. Pemure ypaBHEHUE:
)(3) — 25, 6)2%142%1 42%=28 B)25*—6x5+5=0
a

3

b

1 (E)_gmz < 169
3.Pemnte HEepaBeHCTBO: a)9 = \,@; 0) ‘11 ;

{x—|—y= 1

o -y _
4. HaiinuTe penieHne CUCTEMBI: 2 =38

Bapuanr 4

u—d
y = 3 Y OIIPEJIEIIUTh €€ CBOMCTBA.

1. Tloctpouts rpaduk QyHKIIUU

2. Pemure ypaBHEHHE:
)(l) =1, )31 43%43%1 - 63 B)64*—8*—56 =0
a

3 a1’

G4

0 <9, ¢ G)+6 Y

3.Pemnre HepaBeHCTBO: a):l

X+ 2y = 3,

=V .
4. Haiinute pemieHue CI/ICTCMHZ{S V=381

.2 Bpems BbinosiHenust — 40 MUHYT.

Bapuanr 1

1. log:v13; 3+log- 2 log, 4 log., 2 _55
1. BeuucauTh: 12 2. 5eToes S, 3, 9B 4 e T¥ ; 5.9'°89%; 6,

9




logg 8

loges 857 log, log, 27;

g 1085 13+ 108,39 ¢4+1084 V4, logs 270 —log, 75. 1
log, 8,1+ log, 10

2. Pemnte ypaBHeHue: 1. log,(x—3) = 2; 2.1053(21{ —4) =log;(x+ ?j;

. . Elt:-ggzwz+lt:-gg:=f:=3
3. Haiinute cyMMy KOpHEH: 2 ;

4.PemitTh HEPABEHCTBO: a)lt'g2 X = 4; 0)

loggy(x —3) > 0; B)log:(7x—4) = —1;

Bapuanr 2
]']‘Dgi v 18: lo lo lo 2=
1. BeraucnuTs: 12 2.32+ = Tfr; 3.16 &7 4.5+9 ggz; 53'es2, ¢
logy 4 .
loges ¢: 710841087 49;¢ logs 7 *log; 25;9 45x108; V2 10.

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

2.Pemmute ypaBHeHI/Ieil'ng3 x—2)= 2; 2.1'3'34(51’( —8) =log,(x+ 4j;

. . El-:ngz,w:—l—lc-gq,:w:=4
3.Haiinute cyMMy KOpHEN: 2 ;

4.Peninth HEPaBEHCTBO: a)l082x > —3; 0) logs (x=2)>72; B)

log:(3x—1) = —-2;

Bapuanr 3

1. logsv14; 75 logy 7
TR — g; 5 72+log; 2;3 27082 4. 4.8*510g53;5.—3|UE35;6.IOE64T:7

lng2510g232;8 log, 17+ log,- 16; 9 125*lng5§f§ lolt:ng,j,?'Z—lu‘:ng6 2

11.10g3 2,7+ log, 10

2. Pemute ypaBHenue: 1. logs(3x—1) = 2; 2.10334(21’(— 4) =log,(x — 5j;




2 == —_—
3. Haiinure cymMMy KOpHEN: log; (x” + 2x) = logs (12 ZX];

logix < —3

4. PemuTh HEpaBeHCTBO: a) @ ; 6)lng2(x —-3)= 1;13)
log1(2x+5) = -2;
Bapuanr 4
1.log:V/8; 3+logy 5 logs 6 loge?  —— °
1. BeruncnuTs: 2 2.3 Toes ; 3. 2578 ;4.5*8 e . 5310837, ¢ logzs9i .7

> b

log, log; 9;¢ logs 7 = log; 25 454108, V2, logs 90— log, 2,5. 1,
log, 6,75 + log, 4

2.Pemnre yprcue.HeHI/Ie:1'1'['gg (4x—2) = 3; 2_1034(91’1 —1)=log,(x+ ?];

2 - —
3.Haiinute cymmy KOpHE#: logo,; (x* +3x) = —1

4.Peminth HEPABEHCTBO: a)

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

b

Tema 5. 2Bpemvst BoinosiHenust — 30 MUHYT.

Bapuanrl Bapuanr2
1. HaliguTe 3HaueHUE BBIPAKEHUSA: | Halinute 3HaueHUE BbIPaKEHUSA:
. T T T . T T
a) sin—* cos— * tan — a)sin(——) *cos (——
)sin + cosy = tan: )sin(—) » cos (=)
. T T =
06)2 ¢ 6; 6) 3 4 4
sin a :
2.Beraucnure , 2 Boruncure ST &,




1 T
cosae=- 0 <a<-—
ecliu 4 2;

3.Ympocture BoIpakeHHeE:

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

a) cos(m —af:]*tan(%r—af); 6)

165in 12%cos12° *cos 247

cos42°

1 3T
CDS(I=—E TE‘?:(I{:?

ecIu ,

3.Ympocturte BoIpaKeHHE:

cos(%+af)*tan{2n—af:]

cct(%{h:r)* sin{m—a)

a) ;0)

2s5in 10%cos 10 *cos20°

cos30°

Bapuant3

1HaitnuTe 3HaYe€HUE BBIPAKECHMUS:

a) sin(—gj * COS (— gj‘ 5)

tan 60° cot60° 5

2 Beruncianre 05 ¢

b

3
. << —
coqy SN @ = {],6, .

3.YnupocTure BbIpaKeHHE:

sin{n—a]*cot{%{+af:|

tan(Z2m+ a]*cos(%—a) . 6)

a)

24 5in 14%cos 149 *cos28°

cos34°

Bapunant4

1 HaiinuTe 3HaY€HHUE BBIPAKEHMUS:
. T T T
a)sin—* cos— *tan —
3 (=] 2.
6)25"1 7 ++/3 cos 3;

2. Berunciure©0S a,

am
sing =08 T<&<—
9

b

CCJIn

3.YnupocTure BeIpaKeHHE

tan{%rh:r)* ccs{rr+af:]

2)

cot{2m—a)=sin (E—af)

32s5in21%cos 21° =cos42°

cos 96°

TeMa 5.6Bpems BoinonHeHna — 30 MUHYT.




Bapuanrl
C nmomortipio mpeodpa3zoBaHu
MOCTPOUTH Tpauk GyHKIUU

1sin( —§)+1

y="1 U 3amucaTh

€€ CBOICTBA.

Bapuanr 2
C nmomortnpto mpeodpazoBaHUit

NOCTPOUTH TpauK PyHKUIUU

T
(x-3)-1
4 U 3aIiCaTh

€€ CBOICTBA.

Bapuanr 3
C nomotipio mpeodpazoBaHui

MOCTPOUTH Tpaduk GyHKIUN

2 sin (x + E) -1
y= 3 U 3amucaTh

€€ CBOICTBA.

Bapuanr 4
C nmomotipio npeodbpazoBaHui

MOCTPOUTH Tpaduk GyHKIIUN

2005(}{—!—5)—!—1

y= u

3aMucaTh €€ CBOMCTBA.

Tema 5. 9 Bpems Boinosinenust — 40 MUHyT.

Bapuanrl
1.Pemure ypaBHeHue:

a)sin 2x=—1; 6)cos0,3x=0; B) tanx =1

2.HaliguTe penieHus: ypaBHEHHUSI:
a)Z[sinsz +sinx—1=0.

6)xf§cosx—|—sinx =0; B)(tanx)? —tanx+1=10

3.Pemure HepaBeHCTBO:
_

. 1 v
SIHX}E CDSX{:?

a) ; O

Bapuant2
1.Pemnre ypaBHeHueE:

a)sin 3x=1; 0)cos0,7x=—1; B) tandx =1

2.Haiinute penieHus: ypaBHEHUS:
a)3 (sinx)? +sinx—4 = 0.

6)ccnsx—l— sinx=0; B)(tanx)*—2tanx+1=0

3.Pemnte HEpaBEHCTRBO:




S

. 1
S > —-— CDSX":?

a) 2; 0

Bapuant3
1.Pemure ypaBHeHue:

a)sin4x= 0; 6)cos0,2x=1; B) tanbx=—1

2.HailinuTe penieHus: ypaBHEHHUS:
a)5isim;:]2 —2sinx—3=0.

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

3.Pemmre HEpaBEHCTBO:

. 1 V3
SinXx < —=  €cOSX > —
a) 2, 6) 2.

Bapuaunr4
1.Pemure ypaBHeHue:

a)sin5x= 1; 6)cos0,4x=—1; B) tan2x =10

2.Haiinure penieHns: ypaBHEHUSA:
a)?[sinsz —6sinx—1=0.

0)

3cosx—2sinx = 0; B)5(tanx)?+3tanx—8=0

3.Pemnte HEpaBEHCTRO:
. 1 V3
sinx <~ _ COSX > ——

a) ; 0

Tema 1.1 Bpems BbinonHeHUA — 30 MUHYT.

Bapuanrt 1
1. Jns gucna 2421
a)Haitnure Moyib;
0)Haiinure apryMeHr;
B) YKaXuTe CONpsHKEHHOE;
r)YKaXuTe NpOTUBOIOI0KHOE;
m)Iloctpoiite COOTBETCTBYIOLIUNI
€My BEKTOD;
€)3anuIIuTe TPUTOHOMETPUUYECKYIO
U TIOKa3aTesibHyIo popmy;
2. BoInonHUTE NEWCTBUS:
a) (5-2i) + (-3+i);
0) (-9+1)-(-5-41);
B) (7+21) (8-21);
r) (6+1):(12-41).

Bapuanr 2
1 JIns aucna -4+41
a)Haitnure Moayib;
0)Haiinure apryMeHr;
B) YKaXuUT€E CONPSHKEHHOE;
r)YKaXuTe NpOTUBOMOI0KHOE;
m)Iloctpoiite cOOTBETCTBYIOLIUI
€My BEKTOD;
€)3anuIInTe TPUTOHOMETPUYECKYIO
Y TIOKa3aTesbHyIo hopmy;
2. BpIoaHUTE IEUCTBUS:
a) (4 -3i)+ (-3+51);
0) (-7+1)-(-2-31);
B) (2+31) (6-81);
r) (5+1):(15-31).

Bapuanr 3

Bapuanr 4




7,

a)Haitnure MoayJib;
0)Haiinure apryMeHr;
B) YKaXuTe CONpsHKEHHOE;
r)YKaXuTe NpOTUBOMOJI0KHOE;
m)IloctpoiiTe cCOOTBETCTBYIOLIUI
eMy BEKTOD;
e)3anuimTe
TPUTOHOMETPHUUECKYIO U
NoKa3arenbHyIo hopmy;
2. BpInoiaHUTE 1EHCTBUS:

a) (5 -61)+ (-3+71);

0) (-9+1)-(-3-21);

B) (3+21) (8-41);

r) (7+1):(11-21).

1 J1nst uncna 1+

1 J11s1 uncna 1—”{§i

a)Haiinure Moayib;
0)Haiinure apryMeHr;
B) YKaXuTe CONpsHKeHHOE;
r)YKaXuTe NpOTUBOIOJI0KHOE;
m)Iloctpoiite cOOTBETCTBYIOLIUI
€My BEKTOD;
e)3anuimTe
TPUTOHOMETPUUYECKYIO U
MOKa3aTenbHyIo hopmy;

2. BpIoaHUTE IEUCTBUS:
a) (7 -2i)+ (-10+51);

0) (-8+21)-(-5-41);

B) (5+21) (3-51);
r) (6+1):(12-41).

Tema 7.1Bpemst BbinosaHenust — 30 MUHYT

Bapuantl

1. Bpraucaure naTh IEPBLIX YJICHOB

Bapuant2

1. Bpraucaure naThb ICPBBIX YJICHOB

MOCJIEA0BATEIbHOCTH MOCJIEA0BATEIbHOCTH
2 —
n -1 _3n-1,
Yn = 2 5 y“ - 2}1 ?
no+2
2
y . 5x7~10 . 3 -8,
2. Haiitu hmxgi; 2. Haiitu lim — .
x—o  x° 43 - X -
2 . dx +7
. +2 . o
3. Bsruucnure: a)lim xx2 - :; 3. Berumcimre: a)lim < _5x+3°
3
6)lim16 - x. &) lim> 2
x—7 x—2 X — 2
Bapuant3 BAPUAHT Ne4

1.Bbruncnure nsTh NEPBBIX YWICHOB

IMOCJIICAOBATCIbHOCTH

yn=z+l;

n

1. Beruucnure nsATh NEPBBIX YWICHOB

IIoCJICA0OBAaTCIBbHOCTH

_2n+1
T




o . 3x +3 2
2. Haittu lim>—=; 2 Hagiti lim - +1
o el e 5x% _Dx
2

im——  2x+4
3. Bemuucnure: a)lim ; 3. Bormcmre: a) lim 22
x>32x +6 x—-2 x2 — 4

6) lim+/x+4 -

e . 6 cos——

) lim——2* -
-2 3y —1

Tema 7.3 Bpemst BbinosiHeHust — 60 MUHyT.

Bapuant Nel
1.Haiinure mpou3BOAHYIO PYHKIUU:

a)y="% +7x24; 6)y=Y2X~3;

— 7 ; —
’ B)y=(1 6x];r)y=sm4x 3;

4

ny =T =% )y =IOBX=0), oy = 5)y = g2x-T);

— 3 _ 7.2
2.IToctpouts rpaduk pyskmum:y — X 3x°+4

3.C noMouibto hopmyJisl

(%o + Ax) = f(xg) + f'(xo) Ax BEIMHCIMTE IPUOIMIKEHHO 5 ()12

4 HapucyHkensoOpaxéurpapuxdyrkiun? = ./ (x) MKacarelbHasKHEMYBTOUKeca0oCIl

HCCOMxn. Haﬁz[HTe3HaquHenpOHBBonHOﬁ(byHKuHHf () BToUKe *o.
Wy

_ 2+2
5. Touka nIBHKETCS NPAMOIMHENHO 1O 3aKOHY S@=3t"+t+ 4,

OnpenenuTecKopoCcTh U YCKOPEHUE TOYKH B KaXKIbli1 MOMEHT BPEMEHHU.

Bapuant Ne2
1.Haiinure npou3BOAHYIO PYyHKIUU:

a)y _6x* 6x+4; Gy _vV—bx— 3; B)y = (1+ ?x]?; 1)y = sin 3x — 9.




7

. . - T
y=Sn(6—40). o)y -InBx+46). 0y 5)y= ctg(5x-7);

1)

P 43
2.Moctpourts rpaduk dymxmm:’ =~ % + 3x+ 2

3.C noMouibio GopmyJisl
flxg+ Ax) ~ flxg)+f '(xc.]ﬂxewquammenpu&mmnno7 08>

4.Ha pucynke nzo0paxés rpaduk QyHkuuy = f(¥)u kacarenbhas x HEMY B TOUKE
¢ a0cIuccomxo. HaﬁﬂHTe3HaquHenp0H3Boz[Hoﬁq)yHKuHHf (%) BTOouKe x0.

Y

_ 442
4.Touka ABUXKETCA MPSIMOJIMHEITHO MO 3aKOHY S(t) =4t"+8t + 14

Onpenenute CKOPOCTh U YCKOPEHNE TOYKH B KaXK/Iblil MOMEHT BPEMEHHU.
Bapuant3

1.Haiigute mpon3BoIHYO (PYHKIIMH:

a)y:?x“ Ox+43: 6)y:1f8:~:—|— 3; B)y = (1—3.&:)?'; r)y:sin Ox — 1;
3
y= sin(6 + 5x). In(—2x+ 6).

= T
1) e)y= K)y =< 3)y=tg(8x-,);

3 2 _
2 .IToctpouts rpaduk Gyskuum:Y — ~ X + 4x° — 4%

3.C noMouibto hopmyJisl
f(x, + Ax) = f(x,) + f'(x,) Ax BRIMHCTHTE NPHOGIMKEHHO +/ 24,1

4. HapucynkenzoOpaxeénrpapuxdyHkuuny = f(x) MKacaTelbHasKHEMYBTOUKeCca0CIl
uccoixo, HalimuresHaueHUENTPON3BOTHOU(PYHKIINH F1x) grouke xo.

My

™




- _ 2
1. Touka ABMKETCS MPSIMOJIMHENHO MO 3aKOHY 5(t) = —6t"+9t+24

Onpenenure CKOPOCTh U YCKOPEHNE TOYKH B KaXKJbIii MOMEHT BPEMEHH.

Bapuanr4
1.Haiinure npou3BOAHYIO PYyHKIUU:

a)y _6x° +3x-93; 6)y=" —3x—8,

':," "
’ B)y:[1—|—8xj;r)y:sm?x+1;

e

. . _ = T
)y =Sn6 =40, ¢y =InOT=3) 5y == 5)y=cteGx-):

A 2
2 Hoctpouts rpadux pynxmum:? = * T 6x”° + 9x

3.C noMouibto hopmyJisl

flx, + Ax) ~ f(xp) + f (xp)Axebruuciumenpubnusicento,/ 35,98

4. HapucynkenzoOpaxeénrpapuxdyHkumuny = f(x) MKacaTelbHasKHEMYBTOUKeCa0CI
HUCCOM-xo, Haﬁz[HTeBHaquI/IenpOHSBoz{Hoﬁ(byHKuHHf (%) pTouKe *0.

742 _
5. Touka aBukeTcs NPAMOJIUHENHO 10 3aKOHY S@) =—-7t=+10t 14.

Onpenennute CKOPOCTh U YCKOPEHUE TOUKH B KK MOMEHT BPEMEHHU.

Tema 8.2 Bpems BoinosiHenunst — 40 MUHYT

Bapmuanrl. Bapuanr?2.
l.Halimute HeompeaeneHHbIn 1. Haliiute HEONpeIeIeHHbIN UHTETPpal:
MHTETpal:

7
5 7. : . 7 g
3 : J'de. a)fx dax; 6)f sin 4xdx; B)fx X; 2)
a)fx dx;6)fsm3xdx;B) 25
j?dl’, a)f vV bxdx;

[ 8%dx; 2) [ V/3xdx;



2. BelundcnuTe uHTerpal:

b

N [, (2x—3)dx. 5 [x- 3VE)dx,

a)fu (szjdx; a)f':: (sin Zx)dx;

3.Beruucaute miomanb Gurypbl
OrPaHUYEHHOM TMHUAMHM: Y = X° +1,

x=-1,x=1,y=0.

Bapuanr3.
1. Haiinure HEONPEACIICHHBIN
WHTErpal:

a)f x13 dx;6)f cos 2X dx;B)fidl’; 2)
[ 3%dx; 2) [ V/8xdx;

2. BbluHCINTE UHTETpal:

N J° (ax— Ddx, g INCe VE)dz,

a)f;(ex]dx; a)ji: (sin SK]dX;

3.Borunciure IUIOIAb

burypsl
OrPaHMYEHHON IMHUAMU: y = X +2;

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

2. Bpluncnute uHTerpal:

5 J, (3x— 2ﬁ)dx;

b

N 7, (3x— 1)dx

a)fﬂ (EEx]dx; a)f':'l (sinx)dﬂc;

3.Bbruucnure miomap GuUrypsl
OrpPaHUYEHHOM JTUHUAME: Y = -X* +1,

y=0.

Bapuanr4.

1. Halinute HEOnpeaeIeHHbIN HHTETpal:
—_ g -
a)f x”dx;6)f sin D,Zxdx;B)Jr; dx; 2)

[ 6%dx; 2) [ Vaxdx;

2. Bpluncnure uHTerpai:

6)_[016(}( — 24/x)dx

9

N J7,(—4x+ 3)dx

; a)fﬂ (egx]dx; a)f'i: (sin(— ZKde;

3BBIUUCINTE TLIOIIALL (DUTYPEI
OrPaHMYEHHOM JIMHUAME: Y= -X° 12,

y=0.

Tema 9.1Bpems BpinosiHenust — 40 MUHYT.

Bapuanrl

IHaH Ky6 ABCI[A]B1C1I[1
Touku K, M, Q nexaT COOTBETCTBEHHO

Bapuanr2

lﬂaH I(y6 ABCHA1B1C1I{1
Touku K, M, Q nexaT COOTBETCTBEHHO



Ha otpeskax: /1, CC, u B,C,. Touka
Ruexur na npsimoit JIC. Haiinure:

a) TOUKY MepeceueHus MpsiMoit
KM wu mmiockoctu ABC;

0) Touky nepeceueHus
mockoctedt A1B:Ciu ABB,.

B) HazoBure Touku,
npuHamiexaiue miockoctu CC;,

2. Tpeyronsauk ABC u xBagpar
AEFC He nexaT B OJJHOH IIOCKOCTH;

Touku K u M — cepenunbl
otrpe3koB AB u BC cOOTBETCTBEHHO;

a)/lokaxwute, uto KM
napayensHo EF,

0) Haitnure KM, eciiu AE = 8cwm.

Bapuant3

1.lan ky6 ABCIAB,C, ;.
Touku K, M, Q 1exaT COOTBETCTBEHHO
Ha otpeskax: /1, CC, u B,C,. Touka
Ruexur na npsimoit JIC. Hailinure:

a) TOUKY MepeceueHus MpsiMoit
BQ u miockoctu A BCy;

0) Touky nepeceueHus
iockocteid ABC u BB, Cy,

B) HazoBuTe TOUKH,
MPUHALICKAIIME TITOCKOCTHAA 1 /11,

2. Touku A,B,C u /] He nexart B
oxHoi miockoct. Touku E,F,M u K —
cepenunbl oTpe3koB AB, BC, CII, A/l

Ha otpeskax: /1, CC, u B,C,. Touka
Ruexur na npsimoit JIC. Halinure:

a) TOUKY MepeceyeHus mpsiMoit
QB u mmockoctu ABC;

0) Touky nepeceueHus
miockocteir A1BCiu JC/,.

B) HazoBute ToukH,
IpUHaAIeKamue mIockoctuA B, C;

2.KBaapar ABC/l u tpanenus
KMNL He nexxaTt B O4HOM INIOCKOCTH;

Touku A n [ — cepennnsl
orpe3koB KM n NL cOOTBETCTBEHHO;

a)Jlokaxwurte, uto KL
napasmienbHo BC,

6)Haiinure BC, ecnu

KL = 10cM,MN= 6 cm™.

Bapuant4

1./lan xy6 ABCIAB:C, ;.
Touku K, M, Q 71exaT COOTBETCTBEHHO
Ha otpeskax: /1, CC, u B,C,. Touka
Ruexur na npsimoit JIC. Halinure:

a) TOUKY MepeceyeHus mpsiMoit
KM u mmtockoctu ABC;

0) Touky nepeceueHus
mockocterd A1BiCiu ABB,.

B) HazoBure Touku,
npuHaiexaniue miockoctu CC;;

2.KBagpar ABC/] u Tpanenus
KMNL He nexaTt B 0THON INIOCKOCTH.



COOTBCTCTBCHHO .,

a)Jlokaxute, uto EFMK —
napajjiesiorpamm;

6) Haiinure nepumerp EFKM,
ecimn AC =6 cMm, BJl = 8 cMm.

Touku A u ]l — cepeuHbl
otpe3koB KM u NL cooTBETCTBEHHO;

a)Jloxaxwure, uro KL
napamiensHo BC;

0)Haiiqure BC, ecu

KL = 10cM,MN= 6 cMm.

Tema 9.2Bpemst BoinosHenust — 20 MUHYT

Bapmuanrl.

1.Hapucyiite napannenenunen
ABCJIAB,C,/1,. HazoBure Bce
BEKTOpBI, 00pa3oBaHHbIE peOpaMu
napajuielienuneaa, KOTophle:

a) IPOTHBOIIOJIOKHBI BEKTOPY Cb
AB;

0) paBHBI BEKTOpPY _,ELC; CB

O003HaYbTE BEKTOPBI
CALBAAR o, TB, €
306pa3nuTe HA pUCYHKE BEKTOPHI ° -
b3, ¢ b3

Bapuanr3.

1.Hapucyiite napamienenune
ABCJIAB,C,/l;. HazoBute Bce

b

Bapuant2.

1.Hapucyiite napannenenunen
ABCJIAB,C,/l;. HazoBuTte Bce
BEKTOpPBI, 00pa3oBaHHbIE peOpaMu
napajuiesienuneaa, KOTophle:
—_—
AB
a) MPOTUBOMOJIOKHBI BEKTOPY

JIE.

2 b

0) paBHBI BEKTOPY ,ELA; C1E.

O0603HaYbTE BEKTOPHI

C./1, BA, A/l

b ¢
yepes ' .

—

N306pa3nTe Ha pUCYHKE BEKTOPBI & +

—

.
b3d¢ha
ba

Bapuant4.

1.Hapucyiite napannenenunes
ABCJIAB,C[l;. HazoBute Bce



BEKTOPHI, 00pa3oBaHHBIC peOpaMu BEKTOPHI, 00pa3oBaHHBIC peOpaMu
napajuiesenumneaa, KOTopble: napajuienenuneaa, KOTopble:

CB

a) MPOTUBOTIOJIOKHBI BEKTOPY
a) IPOTUBOMOJIOKHBI BEKTOPY 5

AB 1; J1B. iB
JITA1. CB1 .
0) paBHBI BEKTOPY ; 6) pABHEL BEKTODY 'ﬂ'g; C1B
O603Ha4YbTE BEKTOPHI OGo3HAbTE BEKTOPH!
C IEL BA A!ﬂ; a_: 'E_;! E —s 3 5
1L gepes : Ci L BA AN, 3D, €
i, ]
N300pa3ute HAa pUCYHKE BEKTOPbI V306pasiiTe Ha pHCYHKE BEKTOpHI 2 -
b debA b3, b3
Tema 10.2Bpemst BoinoHenust — 40 MUHYT
Bapuanrl Bapuant2
c{3;-5;2 }. 1.ITocTpouTh BEKTOP

1.ITocTtpouTk BEKTOP

ci4:-3:

Onpenenute ero JJIMHY. —2}, Onpenenute ero JJIMHY.

2.HaiiTu ckansipHoe .
2.Haiitu ckansipHoe

IIPONU3BCACHUC BECKTOPOB
IMPOU3BCACHNUC BCKTOPOB

d{4;—1;8m b(3;9; -2} A3 —7: 2 B(_3:7: 2]

3.BeruucauTe yroji Mexmy

3.BeraucauTe yrom Mexmay
npsmeiMu AB u C/1, ecniu A(3;-2;4),




B(4;-1;2).C(6;-3;2),(7:-3;1)
4.]J1aHbl BEKTOPBI
a{—1;2; 0}b{0; —5; —2}é(2;1; -3}

Havigure xkoopauHatsl

—

npsmeiMu AB u CII, ecniu A(5;-8;-1),
B(6;-8;-2),

C(7;-5;-11),](7:-7:-9)
4.J1aHbl BEKTOPHI

G{—2:6; 11b{0;5: —3}3{2—: 4. -3}

BCKTOpaﬁ =3ba+¢
Haiinure xoopanHaTsl
BekropaP — 2b 4a—2¢
Bapuanrt3 Bapuanr4

1.IToctpouTh BEKTOP

Onpenenute €ro JIMHY.

2.Haiitu ckansipHoe
MPOM3BEICHUE BEKTOPOB

@{5;1; -3 b{3—;2; 1)

3.BeraucauTe yroi Mexmay
npsmbiMu AB u CJI, ecniu A(1;0;2),
B(2;1;0).C(0;-2;-4),/(-2;-4;0)

4.]J1aHbI BEKTOPBI
d{5;—2; 03b{0; —7; 2}é{-2;5; 3}

Hatinute koopamHaThI

BexTopal — b pa+3c

c{5;5; —-‘-1-}.

1.IToctpouts BekTOp® (=3:4;2},

Onpenenute €ro JyIuHy.

2.Haiitu ckansipHoe
MPOM3BEICHUE BEKTOPOB

G{9; —1; 0}u b{—3;2; 4}

3.BeraucauTe yroma Mexmay
npsmbiMu AB u CJI, ecniu A(-6;-15;7),
B(-7;-15;8).C(14;-10;9),[1(14;-10;7)

4.]J1aHBI BEKTOPBI
a{1;—2;10}b{10;5;3}3{—2:1;5}
Hatinure koopamHaThI

BeKTopafi =5b d+2¢c

Tema 11.3 Bpems BoinosiHeHust — 60 MuHyT

Bapuantl

1.B nmpaBHIIBHON YETHIPEXYTOJIBHOM
nupamuzie SABC/] Touka O — neHTp
ocHOBaHus, S BepumnHa, SO = 10, B/]
=48. Haiinute 60xoBOE pedpo SA.

Bapuant Ne2

1.B npaBWJIBHON YETHIPEXYTOIBHOMN
nupamuie SABC/] Touka O — neHTp
OCHOBaHu4, S BepuuHa, SO = 24, B/]
=20. Haiinute 6oxoBoe pedpo SC,




O0beM 1 OBEPXHOCTh JTAHHOM
TTUPAMU/TBL.

2. B mpaBWIbHOW TPEyTrOJbHON
nupamusie SABC mennanbl OCHOBaHMS
nepecekarorcs B Touke R. [lmomans
tpeyroiabHuka ABC pasna 30, 00bem
nupamubl paseH 210. Haiigure nnuny
orpeska RS.

3. B npsaMoyTroasHOM Mapajuie/Ienuneie
ABCJIA,B,C,/1; u3BectHO, uto JIC=

V159 pp=1, A, =3, Haiinure pnuny

muaroHanbs AC,, muiomaas MOBEPXHOCTH
1 00beM dTOronapaiesenuneaa.

4.Haiinutre 00beM MHOTOTpaHHUKA,
M300paXKEHHOT'0 Ha pUCYHKe(BCe
JIBYTPaHHBIE YIJIbI MHOTOTPAHHUKA
MpsIMBIE).

f Pepepp— N

5. Muaronans KkyOa papHa 3. Haiigure
IJIOIIAJb €r0 TOBEPXHOCTH.

Bapuant Ne3

1.B npaBuiIbHOM YETHIPEXYTOJIbHOM
nupamuge SABCJI Touka O — 1ieHTp
ocHOBaHus, S BepuirHa, SO =7, AC
=48. Haiinure 60K0BOE pedpo SB,

00bEM U IOBEPXHOCTh TAHHOM
UPAMUJIBIL.

2. B npaBuibHON TPEYroiabHOMN
nupamusie SABC meauanbl OCHOBaHUS
nepecekarorcs B Touke N. [Lnomans
tpeyronbanka ABC paBHa 13, 00bem
nupamMubl paBeH 278. Haiinure niuHy
oTpe3ka NS.

3. B nipsAmMoyroJpHOM napajuieienuneae
ABCJIAB,C; u3BecTHO, 4TO

HiCi= 1{]3, AA,=3, A, J1,=3, HaiiguTe

nnuny auaroHanu CiA, mmomans
MOBEPXHOCTH U 00BbEM
sTOronapaiesenunena

4.Haiimute 00beM MHOTOTpaHHHKA,
M300paXKEHHOI'0 Ha PUCYHKe(BCE
JIBYTPAHHBIE YIJIbl MHOTOI'PaHHUKA
psSIMBIE).

5.Inaronans ky6a paBHa 4. Haiinure
IUIOIAb €r0 TIOBEPXHOCTH.

Bapuant Ned

1.B npaBuibHON YETHIPEXYTOJIBHOM
nupamuge SABCJI Touka O — 1ieHTp
ocHOBaHus, S BepiuHa, SO =24, AC
=14. Hatigute 60oxoBoe pedpo S/,



00BEM U TOBEPXHOCTh TAHHOU
TTUPAMU/TBL.

2. B mpaBWIbHOW TPEyTrOJbHON
nupamusie SABC mennanbl OCHOBaHMS
nepecekarorcs B Touke P. [Inomans
tpeyronbanka ABC paBHa 8, 00beM
nupamubl paBeH 48. Haiigure nnuny
orpeska PS.

3. B npssMoyTOJIbHOM Tapajuiesenuneae
ABCJIAB,C,/l; u3BecTHO, 4TO

,C=Y 185, AA =2, AJ1,=6, Haligute

nnuHy auaronanu CiA,mmonans
MOBEPXHOCTHU U 00bEM
sTOronapasiesenumnena

4.Haiinutre 00beM MHOTOTpaHHUKA,
M300paXKEHHOT'0 Ha pUCYHKe(BCe
JIBYTPAHHBIE YIJIbl MHOTOI'PaHHUKA
MpSIMBIE).

6. [lnaronans Kky6a paBna 5. Haiigute
IUTOIIA/(b €TO TIOBEPXHOCTH.

00BEM U TOBEPXHOCTH JTAHHOU
TUPAMU/TBI.

2. B nmpaBUJIbHOW TPEYTOJIbHOU
nupamusie SABC meauaHbl OCHOBaHUS
nepecekarorcs B Touke O. [Tmomans
TpeyroiabHuka ABC paBnHa 7, 00bem
nupamMubl paseH 28. Haiiogure nnvny
otpeska OS.

3. B npsMoyroiasHOM napajuieieume/ie
ABCJIA,B,C [, u3BectHo, uto  [C=

VI17 aAp =6, A JT=

4, Haiinute qyuHy

muaroHanu AC,, momaas MOBEpXHOCTH
1 00bEeM dTOronapaesenumnesa.

4.Haitnutre 00beM MHOIOTpaHHUKA,
M300paXEHHOI0 Ha pUCYHKe(BCe
JBYTPaHHBIE YIJIbl MHOTOI'PaHHUKA
psIMBIE).

e - ———

j —— ———-

6. uaronans kyO6a paBHa 6. Haiigure
IUIOLIAb €r0 TTOBEPXHOCTH.

Tema 11.9 Bpemsi BbINOJIHEHHS] — 25 MUHYT

Bapuanrl

1.Beicota konyca paBha 10, a

auameTp ocHoBaHus -48, Haiigure

Bapuanr2

1.Beicora kxoHyca paBHa 24, a

nuametp ocHoBanus -20, Haiigure



00pa3yroIyio KoHyca.

2. JlmaroHajib OCEBOI'0 CEUECHUS
HUiIMHIpa paBHa 48 cM. Yroil Mexuay
9TOM JuaroHaiplo ©W  oOpasyromien
mumHapa pasen 60°. Haliqure BBICOTY

Y paanycC HWINHIPA.

Bapuanr3

1.BbicoTa koHyca paBHa 7, a

nvaMeTp ocHoBaHus -48, Haiigure

00pa3yroIyro KoHyca.

2. JluaroHanb OCEBOr0O CEYEHUS
UUIMHApa paBHa 48 cMm. Yroa Mexay
TOM JHaroHaliplo W  oOpasyroen
mumHapa pasen 30°. Haligure BBICOTY

U paauyc HMWIMHPA.

00pa3yroIryio KoHyca.

2. JlmaroHajib OCE€BOI'0 CEUECHUS
UUIMHApa paBHA 24 cM. YTOI MEXIy
9TOM JuaroHaipl0o ©W  oOpasyromien
mumHapa pasen 60°. Haliqure BBICOTY

U paJnyc HWINHIPA.

Bapuanr4

1.BoicoTa koHyca paBHa 24, a
nvameTp ocHoBaHus -14, Haiigure

00pa3yroIryro KoHyca.

2. JluaroHanb OCEBOr0 CEUYEHUS
UUIMHApa paBHa 48 cMm. Yroa Mexay
3TOM JHaroHaiplo W  oOpasyrolen
uuuHapa pasen 45°. Haliqure BbICOTY

U paJnyC HMWIMH/PA.

Tema 11.11 Bpems BoinoJiHeHusi — 40 MUHYT

Bapuanrl

1. IIpssMOyTOABHBIM
KaretaMu 6 CM M 8 CM BPaIlarOT BOKPYT

TPCYT'OJIbHUK C

Bapuant2

1.IIpAMOYTONBHBI ~ TPEYrOJBHUK  C

KaTeTaMy 3 CM U 4 CM BpaIiaroT BOKPYT



MCHBIICTO KaTcTra. Brraucnure

IO OOKOBOWI W MOJIHOM
MOBEPXHOCTEH, 00BEM OOpPa30BaHHOIO

IIPU 3TOM KOHYca.

2. lmmuHap W KOHYC HMEIOT o0Iee
OCHOBaHHME W  O0mIyIO

Beraucniure o0beM 1MIWHIPA,

BEICOTY.
eciu
0o0beM kKoHyca paseH 40.

3. Ilnomaas OosBIIOTO Kpyra Imapa

pasen 3 cm’. Haiimure momans

MTOBEPXHOCTH I11apa U €ro 00bEM.

4. IImomans 0CEBOT0 CceUeHUS
muaMHApa  pasHa 4 M2, Haiinure
IJI0IA/Ib OoKoBOM MOBEPXHOCTHU
ATUHAPA.
Bapuant3

1.IlpssMOYTONBHBI ~ TPEYrOJBHUK  C
KaTeTaMyd 3 ¢M U 4 CM BpaIllatOT BOKPYT
Brruucnure

OOJIBILIETO Karera.

IUIOIA A OOKOBOU u ITOJTHOU
MOBEPXHOCTEH, 00BeM 0O0pa30BaHHOTO

IpH 9TOM KOHYca.

2. HunuHap U KOHYC HUMEIT oOlee
OCHOBaHHE M  OOIIYyIO

Brruucnure oOveM 1UIMHIpA,

BBICOTY.
eciu
o0BeM KoHyca paseH 50.

3. Ilmomaaer OombIIOro Kpyra Imapa
paBeH 8 cm’.  Haiinure miomans

IMOBCPXHOCTH IIapa U €ro 00BeM.

4. IIimomans 0CEBOT0 CEUEHUA
nmiMHApa pasHa 12 M’ Haiigure
Ionaab O0KOBOI IIOBEPXHOCTHU

MUJINHAPA.

MCHBIICTO KaTcTra. Breraucnure

IR 11BN OOKOBOI 151 MTOJTHOM
MOBEPXHOCTEH, 00BEM OOpPa30BaHHOIO

IIPU 3TOM KOHYca.

2. llmmuHap W KOHYC HMEIOT ofIee
OCHOBaHME ®  OOINIYIO
Bberamcnute 00beM IHIUHJIpA,

o0BeM KoHyca paseH 30.

BBICOTY.
eciu

3. Ilnomaae OosBIIOrO Kpyra Imapa

pasen 5 cm’. Haiimure momans

MTOBEPXHOCTH 111apa U €ro 00beM.

4. IImomans 0CEBOT0 ceueHUS
nuaMHApa paBHa 8  M°.  Haiimure
IJI0IA/1b O0KOBOM MOBEPXHOCTH
AJTUHAPA.
Bapuanr4

1.IIpssMOYTONBHBI ~ TPEYrOJBHUK  C
KareramMmu 6 CM U § CM BpaIllatOT BOKPYT
OombuIero karera. Beruuciure miomaam
OOKOBOW ¥ TIOJHOW TIOBEPXHOCTEH,
o0beM  00pa3oBaHHOTO

IIpu 9TOM

KOHYca.

2. lunuHap W KOHYC HUMEIOT of1ee
OCHOBaHHE u o011y10

Beruucnure o0beM IMIMHIpA,

BBICOTY.
ecIn
o0BeM KoHyca paseH 70.

3. Ilnomanp OosbIIOro Kpyra Imiapa
paBEH Havnure 1oromans

IMOBCPXHOCTH IIapa U €Io o0BeM.

9 cMm

4. IIimomans 0CEBOT0 CEUEHUA
nmiMHApa pasHa 16 M’ Haiigure
onaab O0KOBOI IIOBEPXHOCTH
LWIMHJIPA.



Tema 13.1Bpems BbinosiHenusi — 30 MUHYT

Bapuanrl

1.CxoyibKkuMucIiocodoamMu 4

YEJI0BEKaMOTyTPa3MECTUThCIHAYE THIPEXMECTH
oricKaMenke?

2.3 30 yuyacTHHKOB cOOpaHUs HaJl0 BEIOPATh
npeaceaarens u cekperapsa. CKOIbKUMU
croco0amu 3TO MOXKHO CJIeaTh?

3.B knacce 7 4enoBeK yCIEIHO 3aHUMAaIOTCS
MaTeMaTUKON. CKOJIbKMMH CIIOCOOaMU MOKHO
BbIOpATh U3 HUX JABOMX JUISl y4acTHs B
MaTeMaTUYECKON ouMIInaae?

Bapuant3

1.CkoJbKO miecTH3HauYHbIX yncel (0e3

MOBTOPEHUS IU(PP) MOKHO COCTaBUTH U3 UDP:
1,2,5,6,7,8?

2.CKOJIbKUMH crioco0aMu 6 CTYACHTOB,
CIAIONIUX IK3aMEH, MOTYT 3aHSTh MECTA B
ayIUTOPUHU, B KOTOPOH CTOUT 20 OAMHAKOBBIX
CTOJIOB?

3.B kiacce 8 4enoBeK yCIenHO 3aHUMaKTCs
MaTeMaTukon. CKOJIbKUMHU CII0CO0aMH MOYKHO
BBIOpaTh U3 HUX TPOUX VIS yIaCTHS B
MaTEMaTHIECKOU OJIMMITHAiE?

Tema 13.4Bpevs BoinosiHennst — 20 MUHYT

Bapuant2

1.Kypbep nomxeH pasHecT B 7
pa3IUuHbIX yupexaeHui. CKOIbKO
MapIIpyTOB MOXET OH BHIOPATH?

2.Ha cranuum 7 3amacHbIX MyTeH.
CKOJIBKMMH CII0CO0aMU MOYKHO
paccTaBUTh Ha HUX 4 noe3na?

3. Vyammmcs ganu crmcok us 10
KHUT, KOTOpPbIE PEKOMEHTyeTCsl
IPOYUTATh BO BPEMs KAHUKYIIL.
CKOJIbKMMU CTIOCO0aMU yUEHUK
MOJKET BBIOpATh U3 HUX 67

Bapuanrt4

1.CKOJIBKO IIECTU3HAYHBIX YHCET
(6e3 moBTOpeHUs 1UGP) MOKHO
coctaButh u3 nudp: 0,2,5,6,7,8?

2. Ha craniuu 8 3anmacHbIX IMyTEH.
CKOJIBKMMH CII0CO0aMU MOYKHO
paccTaBUTh Ha HUX 3 moe3aa?

3.B kiacce 9 4enoBeK yCIenHo
3aHUMAIOTCS MaTEMAaTHUKOM.
CKOJIbKMMH crioco0amu

MOXXHO BBI6paTB N3 HUX ABOUX OJIA
Y4acCTH: B MaTEMaTHYECKOM
OJIMMIINAAC

Bapuanr 1

1.B cO6opuuke 6uneToB mo ¢uszuke Bcero 30 OmiieTo, B 6 U3 HUX BCTpEYaETCs

BOITPOC IO MCXAaHHUKCE. HaﬁJII/ITC BCPOATHOCTD TOI'O, UTO B cnyqaﬁHo BBI6paHHOM Ha




sK3aMeHe OmIeTe CTYACHTY JOCTAHCTCA BOIIPOC 11O MCXAaHHUKCE.

2.3a/1aH 3aKOH paclpeeNeHus TUCKPETHOM ClIy4yailHOW. BeuncinuTh
MaremMatudeckoe O)KuaaHue, TUCIIEPCUIO U CPEIHEE KBAAPATUUECKOE OTKIIOHEHUE.

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

1.B cO6opuuke OuneToB 1o reorpadun Bcero 25 6uietTos, B 12 U3 HUX BCTpeyaeTcs
BOIIPOC, Kacaromuiics EBpazuu. Halimure BEpOSTHOCTH TOTO, YTO B CIIyYaWHO
BBIOpAHHOM Ha PK3aMeHe OUJIETE CTYJIEHTY JIOCTAHETCSl BOIPOC, KaCaIOIIUMICS
EBpazum.

2.3ajaH 3aKOH pacupeaeIeHus] JMCKPETHOM cliy4aliHOW. Berauciauthb
MaremaTudeckoe OxKugaHue, JUCIIEPCUIO U CPEeIHEE KBaAPATHUYECKOE OTKIOHEHHE.

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

1. B cOopHuke OuiaeToB 1o MmateMatnke Bcero 40 OuieToB, B 8 U3 HUX
BCTpEUYaeTCsl BOIPOC IO TPUTOHOMeTpHH. HaiiguTe BeposSTHOCTh TOTO, YTO B
CJIy4aifHO BRIOpaHHOM Ha dK3aMeHe OWIeTe CTYACHTY HE JTOCTAHETCSl BOIPOC IO
MaTeMaTHKe.

2.3a/1aH 3aKOH paclpeeNeHUs TUCKPETHOM CllydyailHOW. BeunciuTth
MaremaTnyeckoe 0xKugaHue, JUCIIEPCUIO U CPEIHEE KBAIPATUUECKOE OTKIOHEHHE.

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

1.B yemnmoHare mo rMMHAacTUKE Y4acTBYIOT 36 ciopTcMeHok: 6 u3 I'epmanuu, 3
u3 @panunu, octanbHble U3 Poccun. [1opsaiok, B KOTOpOM BBICTYIIAIOT THMHACTKH,
ompenensieTcs xxpeouem. Haiinure BeposSTHOCTH TOTO, YTO CIIOPTCMEHKA,
BBICTYyIAIOIIIasl IEPBOM, Okaxkercs u3 Poccun.

2.3a/1aH 3aKOH paclpeeNeHUs TUCKPETHOM ClIy4YallHOW. BruncinTh
MaremMatnudeckoe OKuaaHue, TUCIIEPCUIO U CPEIHEE KBAAPATUUECKOE OTKIIOHEHUE.

X -4 3 1 -2 6




P 0,1 0,3 0.2 0,2 0,2
Tema 14.ZBpeMﬂ BbINOAHEHUA — 40 MUHYT
Bapuanrl Bapuant2

1.Haiigute HanbosbIee 1enoe penieHme

3
e =0
HepaBeHcTBa 2" +1)(-3)

2. Haiiqure HanMeHbIINN KOPEHD

2% —16W4—x= 0,

ypaBHCHI/DI(

3. Haitgute cymMMy HaMMEHBIIETO
MOJIOKUTEIBHOTO U HAUOOJIBIIIETO
OTPULATEIIBHOTO KOPHEN YPaBHEHUS

36105‘5 sinx _ 1

1. Halinure HauMeHblIIIee 1IEJI0€
3

S — !
- _ ¥
peleHne HepaBeHcTpal 7 +2)(25-5)

2. Haiinure HanboJbIMi KOPEHb

314 —x7 =0,

YpaBHEHUS

3. Haitgute cymMmmMy HauMEHBIIIETO
MOJIOKHUTEIBHOTO U HAUOOJIBIIIETO
OTPULATEIIBHOTO KOPHEN YPaBHEHUS

91053 sinx _ 1

Bapuanr 3

l.Halinute npousBeaeHuE
LIEJIOYMCIICHHBIX PEIICHUN HEPABEHCTBA

2

e

2.Haiinute cyMMy KOpHEH

(x2—16)V12+4x—x2 = 0.

3. Haitgute cymMMy HaMMEHBIIETO
MOJIOKUTEIBHOTO U HAUOOJIBIIIETO
OTPULATEIIBHOTO KOPHEN YPaBHEHUS

1610g4c05x =1

Bapuanr 4

1. Halimnute HauMeHbBIIIeEEe METI0E
4

— = 0;
pereHne HepapeHcTpa 3"~ 1)G+2)

2. Haiinute cyMMy KOpHEH

(x2— 16)y/ -5+ 4x+x%2 =0

3. Halimute cyMMy HauMEHbILIETO
MOJIOKUTEIBHOTO U HAUOOJIBIIIETO
OTPULIATEIBLHOTO KOPHEN YPaBHEHUS

251cg5cosx =1




KommuiekT 3ajanuii 1/ POBeIeHUs] PY0eKHOT0 KOHTPOJIA

Bpems BoinojiHeHus — 30 MUHYT

BAPUAHT 1
1.ITIpousBoauas GpyHKIMs y=3X" paBHa:
A) ;X Bl2X  Bpx )4x’
2. YcTraHOBUTE COOTBETCTBUE MEXAY (DYHKLIMSIMHU (CI€BA) U IPOU3BOIHON
(cipaBa)
A)y=a’ 1. a%lna
B)y=¢* 2.¢"
B)y=x" 3. nx""!

4. xa*!

3.IIpousBoanas GpyHKmu y=(2x-5)* paBua:

A) 8(2x-5)° B) 4(2x-5)’ B) (2x-5)° TI) 2(2x-5)’
4.YrioBoi Ko3)PUIIMEHT KacaTeabHOU, MpoBeAeHHOU K rpaduky GyHkunn y=f(x)

B TOUKE ¢ a0CLUCCOM Xo=-1 paBeH 2, Torja 3HaueHue npoussoanoi f'(-1) pasHo ...

5. Touka aBmKeTCs 1Mo 3aKkoHy  S(t) =t - 2t* + 5. Torma ckOpocTh JBMKEHHS
TOYKH B KaXJbIi MOMEHT BpeMEHH t paBHa:

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

6.To4ka JABWKETCS NPAMOIMHENHO M0 3aKoHy S(t)= 6t+t>. Torga ycKOpeHre TOYKH

B KaXblii MOMEHT BPEMEHH t PABHO
A) 6 -2t b) 2t B)2 )3t-1/3¢

7. B xaxmaoit Touke uHTEpBasa (a;B)
f'(x)>0, s3mauut Ha wuHTepBaie (a;B) QyHkKuus f(x)
A) Bo3pacTaet b) yObiBaer B) nepuonnueckas [') uernas

8. @dyHkius  y=x"-4x+5 HFMEET KPUTUYECKYIO TOUKY X =




BAPUAH2

1. I[TpousBogHas pyHKIMK y =2* paBHa:
A)2*  B)2In2  B)2'lnx r =

In2

2 YCcTaHOBUTE COOTBETCTBUE MEKY (DYHKIUSIMHU (CIIeBa) U MPOU3BOAHOM (CIpaBa)
A)y=cosx l.—sinx

b) y=sinx 2.cos x
1
B) y =tgx S,
1
4. —;
Sin- x

3. [IpousBoanas ¢pyukiun y= (-6x+4)° paBHa:

A) (-6x+4)’ B) 6(-6x+4)°  B) 30(-6x+4)* T) -30(-6x+4)*

4.YrioBoi KO3(pPUIMEHT KacaTeabHOM, MPOBEACHHON K rpaduKy QyHKIMHN y=
(v} 1 o ol 1
f(x) B TOuke ¢ abcIccoit Xo=-7 paBeH -3, Toraa 3Ha4yeHue Mpou3BoIHON f (-5)

PaBHO ...

5. Touka ABHXKETCS 110 3aKOHY

S(t) =t + % t* + 3t. Torma CKOpOCTh ABMIKEHUS TOUYKH B KAXKIbI MOMEHT
BpeMEHU t paBHa:

A) 3t +t+ 3 B) 3t +Yt+3 B)3tt +t T)6t+1

6. Touka JBIKETCS PAMOJIMHENHO 10 3aK0oHy S(t)= t* — 8t + 4. Torga yckopeHune
TOYKHU B Ka)KJblil MOMEHT BPEMEHU t paBHO
A)-2 b) 2t -8 B) 2 o

7. B xaxao# Touke uHTEpBasa (a;B)
f'(x)>0, s3maumt Ha wuHTepBane (a;B) pyHkuus f(x)

A) uyerHas b) yOniBaer B)nepuonuueckas I")Bo3pacraer

8. @yHKIUMS »=3x"-12x+2 UMEET KPUTUICCKYIO TOUKY X =



BAPUAHT Ne3
1.IIpousBoaHas GyHKIUN y=€*paBHa:

A) et b) e'lnx B)

X

e

)0

Inx

2.YCTaHOBHUTE COOTBETCTBUE MEXAY (DYHKIMSAMU (ClIeBa) U TPOU3BOAHOM

1

A)y=tgx 1. o5’

1
b)y=ctgx 2. - .
B) y=cos x 3.—sinx
4. sinx

3. Ilpoussoanas pynkuun y=e**" pasna:

A) 262x+3 B) ezx+3 B) 262){1-*) eZX

4. YrnoBo# ko3 PUIMEHT KacaTeIbHOM, TPOBEACHHON K rpaduKy QyHKIIHH
y=1(x) B Touke ¢ abcuuccoit xo=0 pasen 1, Torga 3aagenne npoussoguoii '(0)
PaBHO ...

5. 3. Touka IBUXKETCS MO 3aKOHY

S(t)y=2t +2t* -4 . Torga CKOpPOCTb JABMKEHUS TOUKU B KAXKIbI MOMEHT
BpeMeHH t paBHa:

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

6. Touka JBMKETCA MPAMOIMHENHO 110 3aKoHy S(t)= 5t — t* + 1. Toraa yckopeHue
TOYKH B Ka)KJbIi1 MOMEHT BPEMEHHU t pABHO
A)4 b) 3 B) -2 )2

7. B xaxmao# Touke uHTEpBasa (a;B)
f'(x)<0, 3maumt Ha wuHTepBane (a;B) QpyHkuus f(x)

A) yeTHas b) nepuonuueckas B)y6rsiBaer I') Bo3pacraer

8. OyHKIUS »=x"-8x+4 HMEET KPUTHUCCKYIO TOUKY X =



BAPUAHT 4
1. [Ipou3BogHas GpyHKIMH: Yy=2COSX paBHa:

A) 2cosx B) sinx B) —cos x I') -2sinx
2. YCcTaHOBUTE COOTBETCTBHE MEXKAY (QDYHKIMSAMU (CIIeBa) U MPOU3BOIHOM
(cpaBa)
A)y=x" 1. nx""!
1
1 1
B) Y= ; 3.- x_z
4. nx"

3-2x

3. lIpousBoanHast GyHKIIMK y=€ “*paBHa:

A) _263—2xB) 263—2xB) e3—2x F) e—Zx
4. YrnoBo# ko3 PUIIMEHT KacaTeIbHOM, MTPOBEICHHON K rpaduKy GyHKIUN

o 1 o
y=f(x) B TouKe ¢ abcuuccoi X¢=1 paBeH —, TOT/ia 3HAYECHUE IPOU3BOAHON f'(1)

PaBHO ...

5. Touka ABMXKETCS 110 3aKOHY

S(t)=3t* -t*+ 5t . Torma CKOpOCTb ABUKEHHS TOUKH B KaXbIi MOMEHT
BpeMEHH t paBHa:

A) £ —-t'-3t B) 6t -3t B) 6t -3t2+ 5 I 6-6t

6.To4Ka ABMKETCS NPAMOIMHENHO Mo 3aKoHy S(t)= 2t* — 4t + 3. Torma yckopenue

TOYKHU B KaXJbli MOMEHT BPEMEHH t paBHO
A)4 b)1 B)4t—4 I 0.

7..B xax 10 TouKe HHTEpBaJa (a;B)
f'(x)<0, 3maumr Ha wunTepBane(a;B) pyHkuus f(x)

A)dernas b) yoniBaer B) nepuonnueckas I")Bo3pacraer

8. @OyHkmua y=x" -4 UMEET KPUTUYECKYIO TOUKY X =




KomiulekT 3aganuii 1J1 NpoBeAeHUsI MUCbMEHHOI0 IK3aMeHa
1. Haitaure 3HaYEHHUE BBIPAKEHHUS:

0 122) 256
4 Tg) T

3 2
= —) 280.0.
S

(s

( |
)
(s1+1) 00

2. Haligure aOCOMIOTHYIO MOTPENTHOCTh OKPYTIICHUS (10 AECATHIX):
75,6843; 32,7639:84,7943;29,35781;63,1743;42,6632.

3. Pewmwre 3anauy:
Mara3uH 3aKynaeT [IBETOYHbIE TOPIIKH 110 onToBOM 1eHe 90 pyOieil 3a
mTyKy. ToproBas HaneHka coctasisieT 20%. Kakoe nHanbosbIiiee yncio
TaKUX FOPUIKOB MO>KHO KYIUTh B 3TOM Marasune Ha 1100 pyO:eit?

4. Mara3uH 3aKymnaer UBETOYHbIE TOPUIKHU 1O onToBoil 1ieHe 100 pyOneii 3a
mTyKy. ToproBas HaneHka coctaiseT 15%. Kakoe nHanbombiiee yncio
TaKUX FOPUIKOB MO>KHO KYIUTh B 3TOM Marasune Ha 1300 pyO:eit?

5. Knuent B3sin B 6anke kpeaut 36000 pyosieit Ha rog noa 15% roaossix. OH
JIOJIKEH TIoTaIlaTh KPEIHUT, BHOCS B 0aHK €KEMECSYHO OJJMHAKOBYIO CYMMY
JICHET, C TEM, YTOOBI Yepe3 TO] BHIIIATUTH BCIO CYMMY, B3STYIO B KPEIUT,
BMecTe ¢ iporieHTaMu. CKOJIBKO OH JIOJIKEH BHOCUTH B OaHK €KEMECIIHO?

6. IlapukoBas pyuka ctout 30 py6seii. Kakoe HanbobIiee 4ucio Takux
pydeK MOxHO OyneT Kynuth Ha 700 pyOsel mocie NOBBIIMICHUS IIEHbI Ha
25%?

Kenesnomnopoxxkuslit Oumnet ais B3pocioro crout 840 py6nei. CToUMOCTh
Ouiera mKoIbHUKA cocTaBisieT 50% OT cTOMMOCTH OusieTa AJis B3pOCIoro.

7. I'pynna coctouT u3 18 mKOIbHUKOB U 3 B3pocibiX. CKOJIBKO pyOseil cTosT
OuJIeThI Ha BCIO Tpynmny?



8. Mara3uH 3aKkymaeT I[BETOYHbBIE TOPIIKH IO ONTOBOM 1eHe 90 pyOueil 3a
mtyky. ToproBas Hamenka cocrtaBisieT 20%. Kakoe nambosnbluee dmcio
TaKUX TOPLIKOB MOKHO KYNUTH B 3TOM Marasute Ha 1100 pyGueii?

Bblumncnunte:
9. 45,110 - 44° 4sin 167 - cos 167 325in46° - cos46°
10. sin32° ©11. sin92°
\/548%Z — 42072 362 46sin 158" - cos 158°
12. V1s 14. sin316°

13.

15. Haitante nponsBoAHYO GyHKUNK:

}’=§+V@_E’c+21 y = —5sinx+ yx—e**+3
F=sin2x+3x+€x+% y= tnx+y2x+ 2t
y =cos4x+2vX 3¢ ¢ }r=c052x+§—10g2x—43
16.Pemure ypaBHeHHe
cus(x—%)=1 sin(x—l—g):—l sin( —g)zl
cos( —g)=§cos(x—g)=—1sin(}c+g)={]

17.Peminte HEpaBEHCTBO:
logi(x —3) < -3
2 .

log1(2x+3) < -2

logs(x +4) <1



log.(x+1)<1

logi(x —5) < —4

logi(4x+1) < -3

18.Haitnure KOpeHb ypaBHEHUS:
1

16
V35 —3x = 7

231.’—'? —

v —T2—17x =

(1)5—2?{ 1
4 64

—X.

19.Halinure 3HaueHUE BBIPAKEHUSA:

logsv/11
logs11

75log,, V11

5V3HS g-4-v3
3~f§| 9 3-7- »-'E‘
qVERS 4-1-VE

Sloggi 16



20.BpluncauTe UHTETpat:

1
J’[xg + 4)dx;
]

ff(zx+ 1)dx

f[Sx— 1) dx

1

f{xa + 5)dx

0

f(4x—|— 3)dx)

1

f(2x+ 2 dx)

-1

21. Ha sk3amene 60 OuineTtoB, AHJpeil He Belyuni 3 u3 Hux. Haiinure
BEPOSITHOCTH TOTO, YTO EMY MOMAJETCS BbIyUYEHHBII OUJIET.

Ons, Jenuc, Butsa, Aptyp, u Puta Opocunu )xpeduii — KoMy HAUMHATh UTPY.
Haitgure BEposSTHOCTH TOrO, YTO HAYMHATH UTPY JI0KHA PuTa.

Kars, Hacts, Urops, ama u Auapeit Opocuiiu xpeduii — KoMy HaYMHATh
urpy. Haiinure BeposSTHOCTH TOTO, YTO HAYUHATH UTPY JODKEH OyaeT
MaJbYHK.

BpocaroT urpanbHyro KocTb. KakoBa BEpOSITHOCTB TOTO , UTO BBIIAJIO YHCIIO
OUYKOB KpPaTHOE TPEM.



B c6opHuke 6mneToB Bcero 25 OmneToB, B 13 U3 HUX BCTpEUYaETCs BOIPOC

o  3JeKkTpocratuke. Haipgure  BEeposATHOCTH  TOro, YTO B
CITy4aifHOBBIOpAaHHOM Ha dK3aMEHEe OWJIETEe CTYNCHTY JOCTAHETCS] BOIPOC 10
AIEKTPOCTATHUKE.

B yemnmonarte no rumHacTuke ydactByroT 50 cnoprcMmeHoB: 13 u3 JIUTBHI,
22u3 JlatBuu, ocTtanbHble — U3 DCTOHUU. [IOpsAOK, BKOTOPOM BBICTYHAIOT
IMMHACTKH, ompejensercs sxkpeouem. Haiinure BeposTHOCTH TOro, 4TO
CIIOPTCMEHKH, BBICTYIIAOIAS IIEPBOM, OKaXXETCSI U3 DCTOHUMU.

22. Haiinure cymmy, pa3HOCTh, IPOM3BEACHUE U YACTHOE YuCeld: Z=2-51
Zr—- 1 +31

Haiinure cymmy, pa3HOCTh, IPOU3BEACHUE U YAaCTHOE YUCEN: Z;=-3+1

Zz=4—2i.

Haiinure cymmy, pa3HOCTh, MPOU3BEACHUE U YAaCTHOE YHCEN: Z;=-2+1

Z2:-3+2i.

Haiinure cymmy, pa3HOCTh, MPOU3BEICHUE M YaCTHOE yucel: z,=-3-21, Z,=4+.
Hailigute cymmy, pa3HOCTh, MPOU3BEACHUE W YAaCTHOE YUCeN: z,=--2+21, 7,=3+1.

Haiigute cymmy, pa3HOCTh, MPOU3BEACHUE U YaCTHOE YHUCeN: Z;=3-41, Z,=-1+21.

23.Beruuciure

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

=2 X x—=1 x—=d4

?l{inén! 2x + 301 . im(x* — 3x+6) ?lciniiix“ +6x+1)
24. MarepuanbHas TOUKa ABUKETCS IPIMOIMHENHO 10 3aKoHy S(t) = t*-
3t +*-t+12. OnpenenuTe CKOPOCTh, U YCKOPEHHE ABUKEHHUS TOYKH B KaXKIbIii
MOMCHT BpEMCHHU L.

MatepuasibHasi TOUKa JBUKETCS MPSIMOJIIMHEWHO 10 3aKoHY S(t) =2 t4-t3+7t2+3t-7.

Omnpenennure CKOPOCTh, U YCKOPEHUE IBUKEHUS TOYKU B KX MOMEHT

BpEMEHU t.

MatepuanbHas TOUKa JBHXKETCS IPAMOIMHENHO MO 3aKOHY
S(t) =3t*+4t>-5t>-0,5t-11. OnpenenuTe CKOPOCTh, U YCKOPEHHE
JIBUKEHUS TOUKH B KQKIbI MOMEHT BPEMEHU t.



MarepuanpHas TOUKA IBUKETCS MPSMOJIMHENHO 10 3aKOHY

S(t) = 6t*+3t°-2t-t-9. OnpenenuTe CKOPOCTh, ¥ YCKOPEHHE IBMKEHUS TOYKH B
KaXJIbIi MOMEHT BPEMEHHU t.

MarepuanbHasi TOUKa ABUKETCS MPSIMOJIMHEIHO MO 3aKOHY
S(t) = 2t*-t*+t-12. Onpenennure CKOPOCTh, U YCKOPEHHUE JABUKEHHS TOUKU
B KQK/IbIi1 MOMEHT BPEMEHH t.

MarepuasnbHas TOYKA ABHKETCS NPAMOJIMHENHO 110 3aKOHy S(t) =3t°-2t+t-9.
Onpenennure CKOPOCTh, U YCKOPEHHUE JABMKEHHS TOUKU B KaXKIbIii MOMEHT
BpEMCHU t.

24.CTopOHBI OCHOBaHHUSI MPABUIBHON YETHIPEXYTOJIbHOM TUpaMu/ibl paBHbI 10,
6okoBbIe pedpa paBHbI 13. Haiinure miomaas TOBEpXHOCTH STON MUPAMHUIBIL.

B umnuaapuueckuii cocyn Hamuau 3000 cM® Bogsl. YpoBeHb BOIBI IIPH STOM
JOCTHUT BBICOTHI 20 ¢M. B *KHJIKOCTB MOJHOCTHIO MOTPY3WIH AeTaib. [Ipu aTOM
YPOBEHB KUJIKOCTH B COCY/Ie MOTHSIICA Ha 3 cM. Uemy paBeH 00bEM neranu?
OrtBer paiite B cM’.

BricoTa koHyca paBHa 8, a nuameTp ocHoBaHus — 30.
Haiinqute oOpasytomryro KoHyca.

[unuaap 1 KOHYC UMEIOT 00I1iee OCHOBAHKE U OOIIYIO BBICOTY.
Berauciure 00b€M muimHIpa, eciu 00BEM KoHyca paBeH 21.

CTOpOoHBI OCHOBaHUS MTPABWIIBHOW YETHIPEXYTOJIBHON MUpaMuIbl paBHsI 10,
O6oxoBbIe pedpa paBHbl 13. HaiiauTe mioiaib MOBEPXHOCTH 3TON MUPaAMU/IbI.

B nununapudeckuii cocyn Hamuau 3000 cm® Bogbl. YPOBEHb BOJBI IIPU STOM
noCTUT BBICOTHI 20 cM. B ’KUAKOCTB IMOTHOCTBIO MOTPY3UIH AcTanb. [Ipu 3TOM
YPOBEHB KUJKOCTH B COCY/JIe MOAHSICA HAa 3 cM. YUemy paBeH 00bEM nieTanu?
OtBer paiite B cM°.

2 —_
25.Pemute ypaBHeHI/Ie:ﬂCIga x)* —3loggx =2

1 —_—
Pemnre ypaBHeHHezgx —5*x31 4+ 54=0

Pemmnre ypaBHEHHE: 4*—3+=2+3 =0



Pemure ypaBHeHue: 16*—17+4*+16=10

2 —_—
Pemnre ypala.HeHHe:ﬂc'ga x)* —3loggx =2

Pemmre ypapHenue: > 531 +54=0

26. HaiignTe HauMeHblIee 3HaYeHne PyHKIUH Y = X -9x’+24x-10 Ha oTpe3ke
[0:3].
Haiinure HauMeHbIlee 3HaYeHre QyHKIMU y = X -3X°-9x-4 na orpeske [-4;4].

Halinute HauMeHblee 3HadeHue QyHKIMH y = 2X°-3x*-36x+10 Ha orpeske [-5;4].
Haiinure HauMeHbllnee 3HaueHue QyHKuun y = 4x*-2x-5 na orpeske [0;2].
Haiigure HanMenblee 3Hadenre QyHKIUM y = X°-9x*+24x-10 Ha orpeske [0;3].
Haiinure HanmenbInee 3Hadenre pyHKIMN y = X°-3x7-9x-4 Ha orpeske [-4;4].

TpeOoBanusi (ymeHusi) mnpoBepsieMble 33JaHUAMH 3K3aAMEHAIMOHHOM
padoThI:

e BrinonHATh apupMeTudeckue ACHCTBHs, couyeTas YCTHBIE U MHCbMEHHBIC
OpUEeMbl; HAXOIWUTh 3HAYCHHE KOPHS HATypaldbHOM CTENEHH, CTENEHU C
paloHaIbHBIM IIOKa3aTesIeM, JIorapupma;

¢ BEIyncniaTh 3HAYCHHS] YUCIIOBBIX M OYKBEHHBIX BBIPAKCHUM, OCYIIECTBIISS
HE00XO0MMBbIE MTOJACTAHOBKU U IPEOOPA30BAHUS;

e YMeTh peniaTh 3aJa4M Ha MPOLIEHTHL;

e YMeTh peniaTh 3aJJa41 Ha ONPeIeSIEHUE BEPOSITHOCTH COOBITHS, ONTUPASICh HA
0a30BYI0 MMOATOTOBKY U 37PaBbIil CMBICII;

e[IpoBoauTh 1O WU3BECTHBIM (OpMylIaM M MpaBuiIaM HpeoOpa3oBaHUs
OYKBEHHBIX BBIPAKECHMM, BKIIOYAIONIMX CTENEHHU, paguKalibl, JorapudMbl H
TPUTOHOMETpHUUYECKUE QYHKIIH;

ePemarn paloHaibHbIE, UppalnoHajIbHbIE, NOKa3aTeNbHbIE,
TPUTOHOMETPUUYECKUE U JIOTApU(PMUUECKHE YPABHEHNUS;

ePemarh panmoHalibHbIE, TTOKA3aTeIbHbIC U JTIOTapu(MHUUECKIE HEPABEHCTBRA,;



¢ BoIynciisaTh IpOu3BOAHBIE U IEPBOOOPA3HBIC JIEMEHTAPHBIX (DYHKIIUH;
ellccienoBaTth B mpocTEHIIMX ciydasX (QYHKIMA Ha MOHOTOHHOCT,
HAXOJWTh HAUMEHBIIIEE U HaubobllIee 3HaUeHNUs (PYHKINMU Ha 33JJaHHOM OTPE3KE;
ePemaTe MpUKIIaIHBIE 3a/1a491 HA HAXO0XKJAEHNE YCKOPEHHUS U CKOPOCTH;
ePemate  CTEPEOMETPUYECKHE 3aa4M HA HAXOXKACHUE TIE€OMETPUUYECKUX
BEJIMYMH;,  HCIIOJIB30BaTh  IPU  PELIEHHH  CTEPEOMETPUYECKMX  3aJ1ad

INIaHUMCTPUUICCKUC (baKTBI H MCTOJBI.



TecToBBIC 3a1aHUA

a

1) IIpousBeneHue yrciaa * camo Ha ceOs n pa3 Ha3bIBACTCSI:

A) Crenensio uncna ¢ B) Cymmoii uncna & B) PasHocTsio uncna @

2) Crenens uncna ¢ o6o3nauaercs :

A)a*n B)a“ B)a—i—n

n
3) B Beipakennn ¢ uncno ¢ HaspiBaercs:

A) Ilokazarenem bB) OcHoBanuem  B) Crenenbto

n
4) B Beipaxernn ¢ umcno " HaseBaercs:

A) Ilokazarenem b) OcHoBanuem  B) Crenenbio

o
5) Boipaxkenne & paBHseTcs

A)0 B)1 B) @

1
6) Boipaxerne & paBusercs

A)0 B)1 B) @

7. BepHo a1 paBeHcTBO 2° = 2+2+2+2 +2? BribepuTe NpaBUIbHBIA OTBET.
a) na 0) Het

8. B BoIpaxkenuu 12° uncio 12 Ha3bIBAIOT:
a) OCHOBAaHHEM CTEIleHH 0) moka3aresieM CTeIeHU

9. B Boipaxkennu 4’ unciio 7 Ha3bIBAOT:
a) OCHOBAHHEM CTEIICHHU 0) MOKa3aTeIeM CTCTICHH

10. Kak Beipaxenue 4-4-4 3anucarb kopoue? BeiOepuTe npaBuiIbHBINA OTBET:
a)4:3 06)4° B)4+3

11. Kak Beipaxkenue 3-3-3-33anucarb kopoue? BriOepute npaBUIIbHbINA OTBET:
a)4-3 6)3* B)4+4



12. Tpu B 5-0ii cTeneHU:
a) 243, 0)244 B)257 1)233 n)213

13. Kakoii undpoit okaHIuBaeTCs 3HAYEHHE BhIpaKenus 24°+114?
Orser:

14. Kaxoi nudpoii OkaHYMBaETCs 3HaYE€HUE BhIpaxkenus 2 1°+12%? 3anuimre
paccyxaeHus u oTBeT (2 Oaya)
Otger:

31'?

15. Boipa:xxenne Ha3bIBAIOT:

A) Ilokazarenem crenenun b)Ypasuenuem B)Crenensto [')OcHoBaHuEM cTeneHu

85

16. Yuciio S B BhIpakeHUHU ABJIAETCH:

A) Crenenpto b) ITokazarenem crenenn B) OcHoBanuem ctenenu ') Mnaexkcom

17) 3anumure 1aHHOE NPOU3BEACHHE B BU/IE CTeNeHU 7¥7*T*7*7:

67 57 77 7°
A) b) B) I)

(3:5)3

18) Hajigure 3HaYeHHE BbIPAKEHUS

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

3t =81

19) Kak yuTaercs 3anuch « »?

A) Yetsipe B kyOe paBHo 81 Bb) Tpu B ueTBEpTOii cTenenu paBHo 81

B) Tpu B xy0e paBro 81 I') Uetbipe B ocHOBaHMHM 3 paBHO §1



(x5 = x0):x3

20) IIpeacraBbTe B BUjE CTENEHN BbIpaskeHHe
A)x*t B)x* B)x® INat°

23 %2

21) [IpencraBbTe B BU/AE CTENEHU BbIPpasKeHHe
A)4* B)22 B)2¢ I2

219: 212

22) IlpeacraBbTe B BUje CTENEHH BbIpaskeHHe

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

23) IlpeacraBbTe B BH/E CTENEHH C OCHOBAHUEM S 4mcJIo 25

A)535 B)255 B)5® I)52

24) IIpeacraBbTe B BU/1e CTENEHHU C OCHOBaHUEM 7 umciio 343

A)367 B)3437 B)77 I)7°

25) llpeacraBbTe B BUjie CTENEHN C OCHOBAHUEM 2 4HCJI0 4

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

81 = x*

26) Haiinnte X B ypaBHeHHH
AMx=3B)x=9 B)x=2 I x=81

27) BeipaxeHue (a IIPEICTaBUMO B BUJIE:



A)a®*b" B)a"+b" B)a"—b"

(a®)"

28) BeipaxeHue IIPEACTABUMO B BUJIE!

Aj aﬂxk E)I aﬂ.—k B] anHu:

a

()
29) Bripaxenue P/ mpencrasumo B Buje:

T n

AEJ Ba Bn*a
)= B B

n=*bh

an

30) BeipaxkeHne &° 1IpescTaBuMO B BHJIE:

Aj aﬂxk le an—k B] an+k

am™ = qk
31) Bepaxxenue HpECTABUMO B BUJIE:

Aj aﬂxk le an—k B] an+k

—1n
32) BeipaxkeHue a MPEICTAaBUMO B BH/IE:

1
A— B)-a" B)a"

a

()"
33) Beipaxenue “P IIPEICTABUMO B BUJIE:

F e n

b o o



V225

34) Haiingute 3HaueHUE KOPHSL:

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

1,44

35) Haiinute 3HaueHne KOpPHSI:

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

/0,01

36) HaiinguTe 3HaUe€HNE KOPHS:

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

13

37) Imeet 1 cMBICIT BBIpaXKEHHE:

A) na b) ner

0,001

38) MimeeT i CMBICTT BBIpAKEHHUE:

A) na b) et



N

39) MimeeT 1 CMBICTT BBIpKEHHUE:

A) na b) Her

0,5 25

40) Haiitu kBagpat yucem: u

A)0,5u25B)025u5B)0,25u5T)0,5u 25

0,3

41) Haiitu kBazgpat uucna:

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

121+ /0,04

42) BpIUNCINUTD:

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

7*.,/0,25

43) Boruucnurs:



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

(3v2)°

44) Haiitu 3HaueHUE BBIPAKEHUSA:

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

—/1,5* /1,5

45) Haiitu 3HaueHNe BbIPaKEHUS:

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

Vi16x

46) Ilpn KakuX 3HaYEHUSIX IEPEMEHHOM BBIPA)KEHNE UMEET CMBICIL:

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

/5y

47) Ilpu KakuX 3HaAUYEHUSX EPEMEHHOM BbIpAaXKEHNUE UMEET CMBICIT:



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

Va=bh

48) Bripaxxenue peacTaBUMO B BUJE:
M Va=Vb B)b* Ya B)ax Vb
V¥a

49) BeipaxeHue MIPECTaBUMO B BUJIE:

A)Va+Ya B) "Ya
50) Bripaxxenue b IIPEACTABUMO B BUJIE:

Aj£ B):{{: ‘v{’_ nk

51) Beipaxxenue IIPEACTABUMO B BUJIE:

Nar B) "Ya B)"Va

nep oop

52) BeipaxxeHue IIPEICTABUMO B BUJIE:
Ap= Va* B) Ya* B)"Va

a
53) BripaxxeHnue (ﬂ MIPEACTABUMO B BUJIE:

k
A)an B) "™Ya B)\a*
54) Bripaxxenue (@ MNPEACTaBUMO B BUJIE:

Ayn=a B) a B)Ya

55) Kakas u3 GyHKIMH SBISIETCS MTOKA3aTEIEHON?



(=2)*

56) UeMy paBHa 00aCTh 3HaUYCHUN QYHKIHN Y = ?

A 0)

b.(0;+ )

B.(- ;+ )

I.(-1; 1)

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

57) ®yunkuus, 3a1aHHast GopMyion , HA3bIBACTCA ...

A. TPUTOHOMETPUYECKON
b. norapudpmuueckoit

B noka3zarensHoi

I'. kBagpaTHOI

58) I'padpux xakoi GpyHKIIMN U300pakeH Ha KapTUHKE?



-

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

A y=3*

b.y=x+9
By=3x-1
Iy=-2x+3

},.:3.t+1_3

59) UeMy paBHO MHOXKECTBO 3HaU€HUN (DYHKITUH ?

A 5D

b.(-3; 1)

B. (1; 3)

r.(-3;+ )

10* = 100

60) IIpu xakoii creneHn OyIeT BEpHO PAaBEHCTBO B BBIPAXKEHNUNU ?

A. 4
b.2

B.3



I.1

61) UeMy paBeH X B ypaBHEHUHU ?

A.2

b. 6

B.04

r.-1

62) Yro siBnsiercs rpadukoM GyHKIMK y = a*, a > 1?
A. mapabona

b. runep6ona

B. npsamas

I'. pxcmouneHTa

63) Yepes KaKyro TOYKY MPOXOANT TpapuK PyHKIUHU Y =

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

4* —1
64) 3naueHue (QYHKIUH Yy = ipu x=0 ?

A. -1
b. x3
B.0

I.s5



65) Kakumu cBoiicTBamMM nokaszatenbHas (yHKIMS HE 00aaeT?
A. He sABJsIeTCSA HU YETHOM, HU HEUEeTHOU

b. orpannuena cHuzy

B. nmeer pa3pein

I'. f(x) > 0 npu 1r060M 3HAYEHUH X

66) Kakas u3 ¢pyHKIMIA He SABISETCA MOKA3aTeIbHOMN?

2* -3
Ay=
b.y=4x+1

2.’?(-'
B.y=

0,7*
Iy=

67) I'padux xakoii nokazareabHON QYHKLIMU U300pakeH Ha KapTHHKeE?

"



b.y=
1 X
G)

B.y=
63x

Iy=

68) Kakoe apudmerndeckoe AeiicTBHE ¢ TTOKA3aTENSIMU CTEIICHSIMHI HY>KHO BBITIOJTHUTD MIPH
YMHOKEHUU CTENEHEN C OIMHAKOBBIM OCHOBAHHUEM?

A. yMHOXEHHE

b. cnoxenue

B. nenenue

I'. BelunTanue

69) Ckonbko KopHel umeeT GyHKius 3* = -5?
Al

b.2

B.4

I'. HeT kopHen

x*

70) Kak 00bIYHO Ha3bIBAIOT QYHKIHIO y = 7

A. cTerieHHOM

b. nmoka3aTenbHO-CTEIIEHHOMH
B. nokazarennrHOU

I'. Het oTBeTa

71) Uto HE OTHOCUTCS K CBOWCcTBaM pyHKIIUU?



A. MOHOTOHHOCTBH
b. Bo3BenieHue cTeneHu B KBaapar
B. oGmacte onpenenenus

I'. BBIIYKITOCTH
()
3
72) D(f) bysknum y = ecTh ...
A (- 3 7%)

oo OO

B.(- ;+ )
B. (0; 5)
o0

L4+ )

73) B kakoit ¢hyHKIIMM ITepeMeHHas MPpeACTaBIseT cO00 OCHOBaHHE?

3.'1:.'
Ay=

(Y2)*
b.y=

12
B.y=

0,4%



E] ¥ KXo
74) BeipakeHue a a MPEJCTaBUMO B BUJIE

A a.‘k-'1+.'k-'z B ﬂ-xi +axz B axi—xz 1—‘ axi _axz

75) Haiitit 061acTh onpesenerns dyukmn  y =logx(3x)
A) (0;+0), B) (-0;-5/3), B) (-5/3;+x).
76) Haiitn x , ecau x =1g1000
A) 3, B) -3, B) Her pemenus.
77) CpaBuuts: 1g2+1g3 u Ig5
A) >, b) <, B) =.
78) CpaBuuth: 3 1g2 u 1g8
A) >, b) <, B) =.
79) Haiitu MHOeCTBO 3HauUeHUN QyHKIMH y= log>(3x+5)
A) (-5/3;+), B) (- o0o;t0) B)  (-0;-5/3).

80) CpaBHUTH l0go35 u 10go36

A) >, b) <, B) =.
?lcg?i

81) CpaBHUTH u logs;243

N B) < , B) =.

82) Haittm x , ecm x = log527.
A) 3, b) -3 , B) Her peuienus.

b+log,c

83)BrIpaxkeHue log, IIPEJICTABUMO B BUJIE

A logab+c  glog,ab+ec g loga(bc) [ b+ec

b—log,c

84)Bripaxkenue log, MPEICTAaBUMO B BUJIE

A logab—c plog,ub—c g log,(b/e) p b—c



log, b"

85)BrIpakenue MPEICTABUMO B BUJIC

A.r-lcngab B'lngah—i—r B.r—|—10gab r.lcngab

86)BripaxkeHue logar b MPEICTaBUMO B BUJE

1 b
AT logeb g il%8b pilog, b T

87) BeipaxkeHnue log, 1 MPEICTABUMO B BUJE

1

A0 Be B. @ .1

88 )Bripaxenue log, a IIPEICTaBUMO B BUJIE

A0 pa p HecymecTByeT 1 |

89)Bripaxkenue log, a” IIPEICTABUMO B BUJE
Am 5l B 0 pa
90)Bripaxkenue log, a MPEICTABUMO B BUJE

A0 pa p HecymecTByeT 1 |

alo gq b
91)Bripaxkenue MPEICTAaBUMO B BUJE

A0 b g HecymecreyeT

92)BripaxkeHue logg b MPEJCTaBUMO B BUJIE

1

A. logy a B. 1 B. ab r. ].Ggﬂ + ].Dg b




93) KocuHycoMm Ha3bIBAa€TCH ... TOUKU €IUHUYHONU OKPYKHOCTH.

A abcrucca

b  opaunara

B KOOpAUHATa

I’  3arpyaHstOCh OTBETHUTH

94) Tanrenc yrna % onpenensercst OTHOLICHHEM
zin x
A COSX
COsX
b sinx
tg x
B ctg x

r HET IPABUIILHOTO OTBETA

95)  Ecmu yron comepxut & rpaaycoB, To ero pagaHHas Mepa paBHa

o - 180 °
A pag T
LI
[l =
B P34 1g0

B % T goxa’

96) Ilpu kakuMx 3HaYEHUAX yria (B rpajyCHON MEpPE) HE CYIIECTBYET TAHT'€HC?

A 0

b 180
B 90
r 120

97)  Ecnu cymiectByet Takoe unciio 7' (Ha3biBaeMOE NEPUOJAOM), YTO JIJIst

BCEX X BBINIOJHAETCS] PABEHCTBO FO=Ffax+Dnflx— T], TO PyHKUUSA

y=fx) HAa3BIBAETCH ...

A MePUOINYECKON
b  Tpuronomerpuueckou



B HEUYETHOU
I'  npocrenmen

98)  Vkaxure QPYHKIHUIO C IEPHOIOM I=2m.
A Y=ctgx
g Y=tgx
B Y =co0sx
r y=x°

99) Ha eaMHMYHON OKPYXHOCTH TAHT€HC — 3TO
A opAuHarTa
b  alcuucca
B OTHOILIEHNE a0CLIUCChI K OpANHATE
I'  oTHOmIEHME OpAUHATHI K abcuucce

100) YcranoBUTE COOTBETCTBUE MEKY TPUTOHOMETPUUYECKUM YPABHEHUEM U €T0
peLICHuEM

sin x =a x =arcctga+m, HMEZL

tgx=a v=(—1)"arcsin a+ m. neZ

A

cosx=a | g x=Tarccosa+2lm, neld
B
I

sl Bl B b

ctex=a x=arctga+m, nel

101) Ilpu @ = V2 , Kakoe 13 ypaBHEHUH HEe OyJeT UMETh perieHus?
A Sinx=a

p  arccosx =a
B tgx=a
r ctgx=a

102) O6nacts onpenenenus GpyHkimu Y — arcsin x

A (-1:1)
B R



B [-1:1]
I Q

103). OpauHaTOM TOYKH €IMHUYHOM OKPY>KHOCTH HA3bIBACTCS:
A KOCHMHYCOM
b  koranrencom
B CUHYCOM
I'  Ttanrencom

104) AOcuuccoil TOUKH €TUHUYHON OKPY>KHOCTH Ha3bIBAETCS:
A KOTaHI€HCOM
b  cunycom
B TaHI'€HC
I’ xocuHycom

105) OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO UMEET BUJI:

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

106) Kakast u3 QpyHKIMIA IBISETCS YETHOM:

A sin x
B Cosx
B tg x
I ctg X

107). YKaxuTe HeBepHoe yTBepXaeHue

Ya
Ya

AN | AR
o

3HAKKM CHHYCa A JHAKM KOCHMHYCE b




A ey
o)

3HAKW TaHreHca B

JHAKW KOTaHreHca r

108) [Ipomomxuth BeIpaxKeHUe 2 sinx cosx

A cos 2x
b sin 2X
B tg 2x
I’  Her HM OJTHOTO BEPHOIrO

109) MHoxecTBO 3HaUeHHI PYHKIUH Yy = SIn X, Y = COS X SBJISETCSA OTPE30K:

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

110) ApKKOCHHYCOM 4YKCIIa @ Ha3bIBAETCS TAKOE YHCIIO U3 OTPE3KA ... KOCUHYC
KOTOPOTr'O PaBEeH a

A 07
T T
5 -]
g (057
r [-3:0]
111) Ilepuoa pyHkmMii y = sin X paBeH
A A
T
B 2
B 21T
am



112)Onpenennts COOTBETCTBUE

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 COOTBETCTBUE MEXY pafnaHHOM 1 rpalyCHOM Mepomn

il A 210°
1 6

3m b 150°
2. 12

ks B 75°
3. 6

ar r 225°
4, 4

114) IIpu noctpoenuu rpaduka GyHKIUN y = SIN2X TPOU30UIET
A pactskenue o ocu OY
b  cxkartue o ocu OY
B cxatue 1o ocu OX
I'  pacrsxenue o ocu OX

115) Kakue u3 pyHKIUH SBIASIOTCS HEUETHBIMU
A y=1tgX,y=ctg X,y =Cos X
b y=tgx, y=sinx,y=cosx
B y=tgx,y=ctgx,y=sinx
' y=ctgx,y=sinX,y=cosX

116) ApkTaHreHCOM 4YMciia @ Ha3bIBAETCS TAKOE YKCIIO U3 MHTEpBaIa
KOTOPOT'O PaBEH 0.
A [0;7]
T
[—5:0]
B 2

rrrr]

B 2'2

..., TAHT€HC



117)ApKKOTaHT€HCOM YHCIIa a Ha3bIBAETCS TAKOE YMCIIO U3 UHTEpBaa ...,
KOTaHI'€HC KOTOPOr'0 PaBEH Q.

A [0
I
g (O;m)
N

118) CuHyc IBOMHOTO aprymeHTa onpenessercs: hopmyIion
A 2 cosx sinx
b 2sina+2cosa
B sin x * cosx
r

sin®x + cos? x

119) B pammannoi mepe yromn B 120°

A 2
E_J‘r
B 3
B )
r 27
E_Ir
120)  Belpazure B rpagycax 2
A 90°
b 180°
B 270°
r 150°

121) YcraHoBUTE COOTBETCTBUE

1. A sin o




cos —+a |
L2 |
sinl7—¢a) | B rgd
B — g
tel2r—a)l
. r —sin o
{ 3o |
ctg — -«
L2

122) Tlpu noctpoenue rpaduka GyHKIMK y = 2Sin X MPOU30UICT:

A pacTsbkeHue (DYHKIMH Y = sin X B0 ock OX
b cy>keHue PyHKIMU y = sin X B1oib ocu OX

B pacTspkeHre (PyHKIHY y = sin X B1osb ock 0Y
I cy>keHue (PyHKIMH y = sin X BA0Jb ock 0Y

123). Haitgure uncino arctg 0

A m

b 0

B 2T

r HE CYIIECTBYET

124) CymectByer au arcctg 0

A na
b HET
B HE CYIIECTBYET

125) IIpoaomkuTh BeIpaxkeHUe cos ocos 3 + sin asin 3
A cos (a - B)
b sin(a-p)
B cos (o + B)
r sin (a0 + B)
:tg x

126) Ynopocture cosx

gin x

A cos?x

1

b sinx

B COs



1

" cosx

127) VYkaxure BbIpaXXeHUsI, IMEIOIIUE 3HAK ILTIOC
A cos 250°-sin 330°
b tg 175" ctg 200°
B cos 100°-sin 100°
'  cos 150%sin 150°

128) Kaxas ¢yHkims Ha OTpe3ke 7% 27] g ngercs BO3paCTaIOLIEH
A sinx
b tg x
B cos X
r ctg x

129) KoMIuieKCHBIM YUCJIOM B anreOpanyeckoit popMe Ha3hIBACTCS YUCIIO
BUJA(OTBET B):

a)z=atb  0)z=b-a B)z=atbi  T1)z=a-b

130) KBagpar MHUMOM eTMHUILIBI paBEH: (OTBET T)

a)5 6)0.5 B)-2 r)-1

131) Conps>KeHHBIM K KOMIUIEKCHOMY YHCITy Z=a+bi Ha3bIBa€TCs YUCIIO:

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

132) JleiicTBUTENIBHOM YaCThi0 KOMIUIEKCHOTO Ynciia z=2+51 SIBJISIETCS YUCIIO:
a)7 06)2 B)S T1)5i

3.
. z=4+-1
133) MHMMOM 9acThI0 KOMILIEKCHOTO YUCIa 7 sBISETCS:

3

a) 3 6)2 B)l r)7

—4+43iuz,=1+2i

134) Cymmoii gucen £1 ABJISIECTCS YUCIIO:

a) 5+3i 0)5+51 B)4+5i1 r)1+2i

=b5+4+7iuz,=3+4i

135) PasrocThio yncen £1 SBJISIETCSI YUCITIO:



a)2+3i  6)8+11i  B)S+11i  1)2-3i

136))1aHBITquI/ICJIaZI =1+2i, z,=2+5i, z =4+ 61

Nat % A)-1-3i
2) %5 T 5 B)5+8i
3)%s ~ 22 B)3+7i
4)%1 7+ Z3 )2+

137) YcTaHoBUTE COOTBETCTBUS MCKY KOMIUICKCHBIMHU YHCJIaMU CJICBA U
COIIPS’KCHHBIM K HUM YHCJIaM CITpaBa:

1y3 - 5i A)3+5i
2)—3+4i 52— 7i
3)2 +7i p) —3 — 4i
41— 6i ry—1+6i

138) MoayneM KOMILIEKCHOTO Yucia z=a+bi sBIseTcs:

V@ V@B Jaib Va=b

139) Tpuronomerpudeckasi hopmMa KOMIUIEKCHOTO YKciia Z=a+bi UMEeT BUI:
a)lzl(cc-s @+ isin @) 5) |z|(cos @ — isin @) B) |z|(cos @ + sin @) r)

|z|(icos ¢ + sin @)

140) IToka3aTenpHas (hopMa KOMIUIEKCHOTO YKciia Z=a+bi UMeeT BU:

a) |z|e'® 6) |z|e® B) |z| et r) ie?

141) MomyneM KOMIUIEKCHOTO 4ucia £ = 3+ 4 gpngercs:



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

142) CooTHecTH yncCiia ¢ UX MOLYJIAMU

1)1+i A)S
2)3 + 4i B 2

3)2i mJi
4)6 1)

143) Yucno «a» ans uncia z=a+bi aBiaseTcs

a) MHIMOW 4acThi0 0) MOJyJIeM B) TPUTOHOMETPUUIECKOH hOopMOi
I')ACHCTBUTEIBHON YacThIO

144) Yucno «b» nns uncna z=a+bi sBisieTcs

a) MHUMOM 4acTbi0 0) MOJyJIEM B) TPUTOHOMETPUYECKOU popMoii
I')IEUCTBUTEIILHON YaCThIO

145) Yucno «i» Ha3bIBaeTCA

a) MHUMOM 4acThi0 0) MOJyJIEM B) TPUTOHOMETPUYECKON (POPMON T)MHHUMOM
€AUHULIEH

146) uncio z=a+bi Ha KOMIUIEKCHOM IIJIOCKOCTH MOYKHO 0003HAYUTh KaK
a) HUKaK 0) BEKTOp B)YHCJIO T)MHUMYIO €TUHUILY

147) MHauMas 4acTb KOMIUIEKCHOTO yucia z=a+bi o003Havaercs

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

148) [eticTBuTenpHas 4acTh KOMIIEKCHOTO YHCia z=a+bi 0003HavaeTcs
a) Im(z) 0)Arg(z) B)Re(z) )z

149) AprymMeHT KOMILIEKCHOTO uncia z=a+bi 0603Havaercs

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

150) ConpspxkeHHOE K KOMIIEKCHOMY 4HCTy z=a+bi 0003HauyaeTcs



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

Tect Ne 7.Marematnueckuil aHaJiu3

Ax =x

151)Pa3HocTh ~ %o maspBaeTcs mpupameHueM

152)Pa3nocTh Af =7(x) = F(%o) HAa3bIBACTCS IIPUPALLEHUEM

153) 3nauenue npou3BoIHON QYHKIMK B TOUKE PABHO YIJIOBOMY .........
KacaTeJIbHOM K TpaduKy (PYHKIMH B 3TOM TOUKE U TAHTE€HCY yIJla HaKJIOHA
KacaTeJbHOM K IOJIOKUTEIIbHOMY HanpasiieHHto ocu OX.

154) YpaBHeHHe KacaTenbHOM K TpaduKy GYHKIMH B TOUKE 0 MMeeT BH:

2y = FO0) + £ () (= %0) )y = F () + F (o) (6= %)
y = fxo) + () (x — xp)
155) 3navenue mpou3BOHON (GYHKIIMK B TOUKE PABHO YIIIOBOMY KO3(PDUITUEHTY

KacaTeabHOH K rpaduKy QYyHKIIMH B TOH TOYKE H .......... yIJia HaKJIoHa
KacaTeJIbHOM K MOJIOKUTEJIbHOMY HanpasiieHHto ocu OX.

156) CxopocThb — .............. OT KOOPJIMHATHI [0 BPEMEHH.

157) ITpou3BoiHast KOHCTAHTHI paBHA

2t
158) Hatinure (x7) =

2t
159)Haiinure Bx7)-

160)IIpousBonnas pyHKIMU sin(3x) paBHa:
a) 2c0s (3x) 6)6sin (3x) B)Scns (3x) r)sin (3x)
161)Dynkuus F(x) Ha3biBaeTcs JUIsL f (x], €CJIY BBIMOJIHAETCS

PaBEHCTBO F'(x)=f)



162) MHOk€eCTBO BceX NMEPBOOOPA3HBIX HA3BIBAETCSI HEOMPEAECICHHBIM

163)BbIuyucauTh OAHY U3 IEPBOOOPA3HBIX PYHKIIUH fl)=5.

165) Boruuciauth Je* ax
x 1 g3x+1 3x+1 3x+1
a) e* +(C 6)3 B)3 e F)E'

165) ®opmyna Hetotona-JIeiiOHMIIa /7151 BBIUUCTIEHUS OTPEIETICHHOTO HHTETpaia

b
fa fx)dx Ipe/ICTaBJICHA B BU/IE:
2y F@ —F(b) 5)F (@) +F(b) m) F(0) —F(a) r)
F(b) + F(a)
166) ®yukuus f(g(x)) Ha3piBaeTcss (D YHKIMEH.

167) IlpousBoanas pyukuun f(g(x)) paBHa:

o f@G)  5f (D9() pf (GGG g (0
168) Tpouseonas dymxmun Y = S0 X+ 1) oppa.

2) SN (2x+ 1) 5)2cos(2x+1) p2sin (2x+1) jcos2

169) Mpowssomsas byrxmun Y = 1 (4% papra.

a) 4;—3 6)4;3 B)s«:i r)=t-: 3

Sx

170) TpomsBoxrast yHKIwK ¥ e’ paBHa:

5x Sx—2 Sx—2
a) he 6) 2e B)e .



171) TpousBoxrast yHKIwK ¥ tgx paBHa:

1 -1 1 -1

a) costx 6) cos2x B)sin2 x F) sin? x

172) Mpoussoxuas GpyHkimu > g x paBHa:

1 -1 1 -1

a) cost x 6) cos<x B)sin2 x I‘) sin? x

173) duddepennmnpoBanreM Ha3bIBACTCS

a) nuddepennuan; 0) HAXOXKJICHUE MTPUPAILICHUS APTYMEHTA; B) UHTETPUPOBAHUE;
I') HaXO0X/IEHUE TPOU3BOIHON (DYHKIINH;

174) Uemy paBHa pou3BOAHAs OT JHOOOr0 MOCTOSHHOTO YHUCIIA

a) eAMHULIE; 0) camomy cebOe; B) HET MPABUJIILHOTO OTBETA; T) HYJIO
175)'eomeTprueckuii CMbICT POU3BOIHOM - 3TO

a) yriioBoi ko3¢ UIMEHT KacaTelbHOU K rpaduKy (HyHKIIMIA;

0) KacaTenabHas;

B) CKOPOCTb U3MEHEHUS (DYHKIIHIA;

r) nuddhepeHIrpoBaHuE;

176) ®uszndeckuii CMbICI TPOU3BOJAHOM - 3TO

a) yriioBoi K03 (hULIUEHT;

0) ckopocTh M3MeHEeHUs (DYHKITMI B 3aJaHHOUN TOYKE;

B) KacareiabHas K rpa@uky GyHKIUN;

') u3MeHeHue QyHKUIUMT;

177) Ilpu BbIYKMCIIEHUH TPOU3BOAHON CTEIIEHHON (DYHKLUHU B PE3YJbTaTe
noyiyyaetcsi pyHKIUHUsA, CTENEHb KOTOPOH...

a)Ha €MHUILY MEHbILIE CTEIIEHU NCXOJHONU (QYHKIIUU.
0)Ha equHUILYy OOJbIIE CTENIEHU UCXOIHON (YHKLIUH.



B)CTEIEHb HE MEHSETCS, MEHAETCS MHOXKUTEINb nepes QyHKIueH.
I')HET MIPaBUIILHOTO OTBETA.

)
178)Kakas u3 hopmyn 3aaeT IpaBUIIO (uv) :

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

179)I1pu kakom ycnoBuu (HyHKIIMS BO3pACTaeT Ha HHTEPBAJIE:

D=0 6)f(x)>0 B)f(x)<0 nf()=fX)

180) IIpu kakom ycnoBuu GyHKUMS yOBIBAET HA UHTEPBAJIE:

) ff(x)=0 08)fx>0 Bfx<0 D=/ 00

181) Kak Ha3bIBaeTCsi TOUKA, B KOTOPOW MPOU3BOAHAS MEHSETCS 3HAK C «+)» Ha
«-»:

a) MUHUMYM O)CTallMOHAapHAs B)MaKCUMyM T )KpailHss
182) Kak Ha3bIBaeTcs TOUKaA, B KOTOPOM MPOU3BOJIHASI MEHSETCS 3HAK C «-» Ha
«tm:

a) MUHUMYM O)cCTalldOHapHas B)MaKCUMYM T)KpaHsis

183) Kak Ha3piBaeTCst TOUKa, B KOTOPOH Mpou3BoaHAas paBHa 0:

a) MUHUMYM O)CTallMOHApHAas B)MAaKCUMYyM T )KpailHss

184). Kakoii u3 pucynkoB HE nzo0pakaer 1o, 9T0 U3ydaeT ctepeoMeTpusi?

185) Uto npoxoauT yepes J1to0ble TPU TOUKH, KOTOPbIE HE JIe)KaT Ha OJTHOW pAMOii?
A TIJI0CKOCTB, IPUTOM TOJIBKO OJIHA;

b npsimasi, IpUTOM TOJIBKO OJ1HA;

B nBe npsimsble;

I" 6ecKOHEYHOE YUCIIO MIIOCKOCTEM.



186) Hy»HO npo0/HKUTh BBICKA3bIBAaHHE: €CIIU JIBE TOUYKH MPSMOH JIeXKAaT B INIOCKOCTH, TO. ..
A emie 1B€ TOYKU NPSIMOM JIEKAT B INIOCKOCTH;

b Bce TOUkM MpsIMOM JI€KAT B INIOCKOCTH;

B HHMKakue TOUKH NPSMOM HE JIEKAT B IJIOCKOCTH;

I' Bce Toukm coceqHen npsaMoil JIexkaT B IJIOCKOCTH.

187). JIBe miIocKoCTH NEPECEKAr0TCs 110:

A ornpejeneHuto;

b HuKOrIa He nepecekaroTes;

B no aBy™m npsimbim;

I' npsimon.

188) Ecnu nBe mpsiMble mepeceKaroTces, TO Yepe3 HUX ...

A MPOXOJUT MIOCKOCTB;

b npoxoaut enie ogHa npsimasi;

B npoxoasaT nBe miockocTy;

I" npoxoauT 0€CKOHEYHOE MHOXKECTBO MPSMBIX.

189). Kakue nBe mpsiMble CUATAIOTCS TapauIeTbHbIMU?

A ecii OHHM JI€KaT B OJTHOM IIJIOCKOCTH U IIEPECEKAIOTCS;

b ecnin oHM J1e’KaT B OHOM IIJIOCKOCTH M HE TTEPECEKAOTCS;
B ecnu oHu nexart B pa3HbIX IUNIOCKOCTSIX;

I" HET HM OHOTO BEPHOT'O OTBETA.

190) Jlan pucynok. Kakast u3 opmMyIupoBOK H300pakaeT TO, YTO Ha KapTHHKE?



d

A 4epe3 KaXkIyo TOUKY MPOCTPAHCTBA, HE PUHAJICKAITYIO JAHHOW MPSAMOU, TPOXOAUT
IpsiMasi, KOTOpasi €i MapasuliesibHast U OHA €AMHCTBEHHAS,

b ecnu nBe HapaJluICJIbHBIC MTPAMBIC ITapaJIJICIIbHBI TpeTbeﬁ HpHMOﬁ, TO OHU NapaJlJICIIbHBI;
B ecnu ectb TPH IIPAMBIX, BCEC OHU ITapaJlJICIIbHbI, TO BCC OHU B O,Z[HOﬁ IIJIOCKOCTH,
I' ecmn IMPAMBIC TTapaI€IIbHBI, TO OHU B OI[HOI\/'I IIJIOCKOCTH.

191). YTo MOKHO CKa3aTh PO BTOPYIO U3 ABYX MapajlielbHbIX MPSAMBIX, €CIIU IepBas
IEPECEKAET IIOCKOCTh?

A BTOpPasd HE MEPECCKACT IMIIOCKOCTb,
b BTOpasd MHOTAa NEpECCKACT IJIOCKOCTh, a MHOI'Ia HET,
B ona Toxe NEPECCKaACT IJIOCKOCTbD,

I" Hyero Heab3d cKa3aTh.

192) Ecnu nBe nmapanienbHble IpsSMbIE MapaliebHbl TPEThEH MPSMOIi, TO OHH ...
A He mapanenbHsbl;

b napamienbHbr;

B mexxat B 0J1HO# INIOCKOCTH;

I' He nexxaT B OAHOM TJIOCKOCTH.

193) Korna npsimast 4 IJI0CKOCTh HapajlIebHbI?

A Korja nepecexkaroTcs 1o OAHOU MPSMOM;

b ecnu oHu He UMEIOT OOLITNX TOYEK;

B ecnu oHM UMEIOT 0011IME TOYKY;

I" rakoe Bcerna Oyner.



194) Ecau ecTb npsimasi, KoTopasi OyeT napajuiesbHa MpsMOoil, pacroioKeHHOH B TaHHOH
IUIOCKOCTH, TO OHA...

A He nmapajuieapHa HUKAKOM NPSMON;
b mapannensHa m1000i1 npsMoid, TpUHAAJIeKAIEH JAHHOU IJIOCKOCTH;
B napamienbHa 01HOW €IMHCTBEHHOM MPSIMOM, HAXOISIEHCS B 3TOM INIOCKOCTH;

I" takas u Oyner.

195) Ecnu nBe mpsiMble mepeceKaroTcs, HO P TOM HaXOSATCS B Pa3HBIX MNIOCKOCTAX, KaK UX
MO>HO Ha3BaTh?

A nepecekarouecs;

b napamensHbie;

B ckpemuBarommuecs;
I' nepnenguKysipHbIE.

196) lan pucynok. Kakyro Teopemy OH WLTIOCTPUPYET?

\ .;}

A ecnu ecTh TOUKA, HE IPUHAAJIEKAIIAS JaHHOM NPSAMOM, OHA IPUHAIEKUT TOW XKe IIIOCKOCTH,
TO Yepe3 Hee MPOMACT MpsMasi ¥ oHa OyJIeT CKPeITUBAOIICHCS;

b gepes Touky, MpuHaUIeKAIYO JAHHOW NPAMON, IPOXOIUT MPsIMast, KOTOPast sIBISAETCS
CKpELIUBAIOLLIEHCS;

B uepes Touky, npuHaIIeKAINTYO JaHHOW MPSMOMN, OJTHAKO HE MPUHAICKAIIEH dTOU
MJIOCKOCTH, MOYHO MPOBECTU CKPEIUBAIOIIYIOCS TIPSIMYIO;

I' eciiz ecTh TOUKA, U OHA HE IPUHAJIEKUT KAKOW-TO IPSIMOMU, TO Yepe3 Hee MPOXOAUT IpsiMasd,
MPUHAAJIEKAIIAs APYTOH INIOCKOCTH, 3TH MPsIMbIe OyTyT CKPELIUBAOIIUMHUCS.

197) [1nockocTu Ha3bIBAIOTCS MapaJICIbHBIMU, €CIIH OHHU. ..

A He mepeceKaroTcs;



b nepecekarorces;
B ckpemmBatorcs;
I" coBnagarot.

198) Nana ¢urypa. Ona Ha3bIBaeTCs:

A C
B
A okTtasp;
b rerpasnp;
B napamnenenunesn;

I" xonyc.

199) [IponomKUTh BHICKA3bIBAHUE: ECIIN JBE MPSAMBIE EPIEHAUKYIISPHBI K INIOCKOCTH, TO OHH. ..
A neplneHIUKYIISpPHBI;

b ckpemuBatoTcs;

B napamienbhbl;

I' He nmepecekaroTcsl.

200) Hy>xxHo nocMoTpeTh Ha pucyHok. Otpe3ok AM OyneT Ha3bIBaTHCA. . .



A HaKJIOHHOW;
b npoekuueii HaKIIOHHOM;
B nepnenaukynsipowm;

I' mpocTo oTpeskoMm.

201) Ha npuBeieHHOM pUCYHKE HYKHO BbIOpaTh MPOEKIUI0 HAKJIOHHOIA.

: »A
o
i ann
MY
A MA;
b AH;
B MH:

I" BepHOrO OTBETA HET.

202) Yron Mex Iy IpsIMOH U TJIOCKOCTBIO — 3TO YTOJI MKy TPSIMOU U ...
A ee nMpoeKIre Ha TaHHYIO TUIOCKOCTh;

b manHOM IIOCKOCTHIO;

B neprieHIuKyspoM, IPOBEAEHHBIM K 3TOU MPSMOM;

I" cocennen MiI0CKOCTBIO.

203) JIByrpaHHBIiA yroJ 3TO...

A ¢urypa, coneprkaiiiasi 1Be CKpelBaroifecs npsiMble, pacroioKeHHbIE B OJHON MIOCKOCTH;
b ¢urypa, o6pa3oBanHas TpeMs MPSMbIMU;

B ¢urypa, o6pazoBanHas 1ByMs MOIYITIOCKOCTSIMU;

I" purypa, obpazoBaHHasE ABYMS IPSMBIMHU.



204) YtoOb! HATH TIIOIIA/Ib TPU3MBIL, HY>KHO ...
A TIepeMHOXHUTh OCHOBAHHUS U CTOPOHBI;
b y3HaTh cyMMy OOKOBOIi MOBEPXHOCTH C OCHOBaHUSIMU;

B y3nHaTh miomaas 60K0BOH MOBEPXHOCTH, TUIOIAAb IBYX OCHOBAHHH, a 3aTEM BCE TO CIOKUTH
MEXTy COOOH;

I" y3HaTh momaas AByX OOKOBBIX TOBEPXHOCTEH U IJIOMIAAb IBYX OCHOBAHHUH, a 3aT€M BCE ITO
CyMMUPOBATbH.

205) Kakue BEeKTOpbI Ha3bIBAIOTCA KOMILIAHAPHBIMU?

A BEKTOpBI, KOTOPBIE MPU OTKIIAJBIBAHUU OT OJHOU TOUYKH HE CTAHYT JIeXkKaTh B TOM ke
MJIOCKOCTH,

b Bce BekTOpHI;
B Bce BeKTOpPBI, KOTOPBIE BCera OyAyT IpUHAIEkKATh INIOCKOCTH;

I' 3T0 Takme BEKTOPBI, KOTOPBIE MPU OTKJIAIBIBAHUU UX OT OJJHOM U TOM € TOUYKU CTAHYT JIEKATh
B OJJHOH INIOCKOCTH.

206) [Ipusenen pucyHnok. Kak HazpiBaeTcst och 0z?

2

A ocs abcrucc;

b ock opaunar;

B ocp ammmkar;

I' HeT npaBUIIBHOTO OTBETA.

207) Kaxkas ¢urypa 1eXuT B OCHOBaHUH HWIHHpA?

A TIpSIMOYTOJIBHUK;



b tpeyronbHuk;
B xBagpar;

I" xpyr.

208) Jlan xonyc. Kak Ha3zbiBaercs npsimast PA?

A obpazyromias;
b BrICOTA;

B npoexuus;

I" makmonHas.

209) Coepa 370...

A IMOBCPXHOCTD, COACPKAIIadA BCC TOUKU JAaHHOT'O ITPOCTPAHCTBA,

b moBepxHOCTB, KOTOpasi pacroIOKeHa Ha 3aJaHHOM PaCCTOSHHM;

B n106ast moBepXHOCTH MPOCTPAHCTBA;

r MMOBEPXHOCTH, COCTOAIAA U3 TOYCK, HAXOAAMIUXCA HA 3aJaHHOM paCCTOAHUU OT l[aHHOﬁ

TOYKMH.

210) B kakom citydae ceueHreM cepbl OyaeT OKPY>KHOCTh?

A ecii paccTosHUE OT LIeHTpa chepsl 10 TIOCKOCTH MEHbIIE pajnyca chepsr;

b ecnu ot ieHTpa cdeprl 10 IIOCKOCTH paccTosiHUE OyAeT Ooublie;

B ecinu PacCTOSAHUEC OT LICHTPA C(I)epLI A0 IIIIOCKOCTH 6yI[eT COBIIadaThb,

I BCPHOI'O OIMPCACIICHUA HC HaﬁHeHO.



211) CkonapKuMHU CIOCOOAMH MOYKHO COCTaBUTH PACIIMCAHUE OJHOTO Yy4eOHOTO JTHS U3 5
Pa3INMYHbIX YPOKOB?

A) 30 B) 100 B) 120 s

212) B 9«b» kmacce 32 ygammxcsa. CKOJIBKAMHU CITIOCOOaMH MOXKHO C(POPMHUPOBATH KOMaHTy U3
4 yenoBeK IS y4acTus B MaTeMaTHUeCKON onummuae?
A) 128 b) 35960 B) 36 46788

213) CKOJBKO CYIIECTBYET Pa3IMYHBIX JBY3HAYHBIX YUCEN, B 3aIIUCH KOTOPHIX MOYKHO
ucnons30Bath UGPHI 1, 2, 3,4, 5, 6, ecnu uudpbl B YUCIIE JOHKHBI OBITH PA3TUYHBIMU?
A) 10 b) 60 B) 20 I 30

214) Beraucnutsb: 6! -5!

215) B smuke HaxonuTcs 45 mapukoB, U3 KOTOpeIX 17 6enbix. [lotepsiiu 2 He GenbIX mapuka.
KakoBa BepoSITHOCTb TOTO, YTO BBIOpAHHBIN HAayTa] mapuk OyaeT 6emasim?
17

A) 43 B) 3 B) 17 )45

216) bpocaroT Tpu MoHeThl. KakoBa BEpOSITHOCTb TOTO, UTO BBINIAAYT JiBa OpJia U OJHA pelika?
A) 0 b) 0,5 B) 0,125 1

217) B nenexno-BemeBoit otepee Ha 1000000 6meroB pasbirpeiBaercs 1200 BemeBbix u 800
JICHEKHBIX BhIMTpbIlIeil. KakoBa BEpOsITHOCTh BhIUTpHIIIA?

A) 002 B)  0,00012 B) 0,0008 T) 0,002

218) CKOJBbKO pa3IuYHBIX MATH3HAYHBIX YUCETT MOKHO COCTaBUTh U3 mudp 1, 2, 3, 4, 57
A) 100 b) 30 B) 5 r 120

21 9) HMmerorcs moOMUIOPHI, OTYpIIbl, TyK. CKOJIBKO pa3IMYHBIX CajJaTOB MOKHO IIPUTOTOBUTH,
€CJIM B KXKIBIN caylaT JOKHO BXOAUTD 2 Pa3TUYHBIX BUA OBOMIEH?
A) 3 b) 6 B) 2 ry 1

220) CkoapKuMH crioco0amMu U3 9 yu4eOHBIX MTPEAMETOB MOYKHO COCTaBUTh PACITHCAHKE
y4eOHOro JHS U3 6 Pa3IMYHBIX YPOKOB.
A) 10000 b) 60480 B) 56 ) 39450

Az =
221) Beumcnute: =’

A) 2 b) 56 B) 30 I 42
222) B urpanbHoii konozae 36 kapt. Hayran Beibupaercst ogua kapra. KakoBa BeposSTHOCTb, YTO

3Ta KapTa — Ty3?
A) 1/36 b) 1/9 B) 4 Ni



223) Bpocarot aBa urpanbHbeIX KyOuka. KakoBa BepOsSTHOCTb TOTO, UTO BBINAIYT JIBE YETHBIC
udpoI?
A) 0,25 b) 1 B) 0,5 I 0,125

224) B xop3uHe nexat rpudsl, cpean KoTopbix 10% Oenbix 1 40% pookux. KakoBa BEposTHOCTD
TOT0, YTO BHIOPAHHBIN I'pUO OEbIN WU PHIKUIL?

A) 0,5 B) 04 B) 0,04 I) 0,8

Karoun TecToBBIX 3aJaHUM

()
p—

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 |
18 |B
19 | b
20 |B
21 |B
22 |B
23 | I
24 | I
25 |B
26 |b
27 |A
28 |A
29 |b
30 | b
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