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1. PE3YJBTATBI OCBOEHUSA OBIIIEOBPA3OBATEJBLHOM JUCHUILINHBI, TOJIJEXAIINAE ITPOBEPKE

B pesynbprare arrectannu 1o o0meo0pa3oBaTeIbHON JUCHUILINHE OCYIIECTBIIETCS KOMIUIEKCHAs IPOBEPKA PE3y/IbTaTOB 00yUeHHUs, a Takke (popMupoBaHue

KOMIIETECHIINH:

Tab6muma 1 — Pe3yiabTaThl 0cBOeHUS 00111€00pa30BaTeIbHON JUCIIUILTAHBI

Koa m HammMeHnoBanue
(popmupyembIx
KOMIIeTeHIIN

I[Inanupyemble pe3yabTaThl

Oo0mme

JAucunminHapHbie

OK 01 Beibupats
CIIOCOOBI peIIeHHs
3ajad
npodeccHOHaTbHON
e TeNbHOCTH
MPUMEHUTEIHHO K
Pa3TMYHBIM
KOHTEKCTaM

- TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYAOIIO0HE;

- TOTOBHOCTh K aKTUBHOU JIEATEIILHOCTH
TEXHOJIOTUYECKOM U COIUATIbHOM
HaIPaBJICHHOCTH, CIOCOOHOCTh HHUIIMUPOBATH,
[IAHAPOBATH U CAMOCTOSITEIILHO BBITIOJHATH
TaKyO JeSITEIbHOCTD;

- MHTEPEC K Pa3JInYHBIM chepam
Mpo¢eCCHOHAIIBHON IeATEIHLHOCTH,

OByaseHne yHUBEpPCATbHBIMU YU€OHBIMH
MO3HABATEIbHBIMU JICHCTBUAMMU:

a) 0a30BbIC JIOTHYECKUE JCHCTBUS:

- CAMOCTOSITENIbHO (POPMYITUPOBATH U
AKTyaJM3UpOBaTh MIPOOJIEMyY, pacCMaTpUBaTh €
BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK HIIH
OCHOBAHUS JIJIsl CpaBHEHUs, KJIacCU(PUKAIIUU U
0000IIEHMST;

- OTIPEJICNIATH ENU JAeSITeNFHOCTH, 33/1aBaTh
MapaMeTpsl U KPUTEPUU UX JOCTHKEHHS,

- BBISIBJISTH 3aKOHOMEPHOCTH M TTPOTUBOPEUHS B
[pacCMaTPUBAEMBIX SIBICHUSX;

- BHOCUTDH KOPPEKTUBHI B JIEATETHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATORB IETISM,
OILICHUBATH PUCKU MOCIIEJCTBUI NEATETHHOCTH;
- pa3BUBATh KPEATUBHOE MBIIIIICHHE TIPU

-BJIaJIETh METO/IaMHU J0Ka3aTeNIbCTB, AJITOPUTMAMU PEIIECHUS 33/1a4; YMEHHUE
(hopMyIMPOBATH OIPEIEIIEHUS], AKCUOMBI U TEOPEMBI, IPUMEHSTH UX,
[IPOBOAMTD J0KA3aTEJIbHBIE PACCYKIEHUS B X0/1€ PELICHUS 3a/1a4;

- YMETh ONIEPUPOBATH MOHATUAMU: CTENICHb YKCIIa, JJIOrapu(M dyucia; yMEeHUe
BBINOJIHATH BHIYMCIIEHUE 3HAYEHUI U IPeoOpa30BaHus BbIPAXKEHUN CO
CTETIEHSIMH U JoraprudmMamu, mpeodpa3oBaHus IpOOHO-pAIMOHATBHBIX
BBIPKCHUI;

- YMETh OIIEpUPOBATh MOHATUSAMU: pallMOHAJIbHBIE, HPPALIMOHAIIBHBIE,
MoKasareabHble, CTENIEHHbIE, Jorapu(pMUUecKre, TPUTOHOMETPHUUECKUE
[YPAaBHEHMSI U HEPABEHCTBA, X CUCTEMBI,

- YMETh ONEPUPOBATh MOHATUAMU: QYHKLUS, HENpepbIBHAs (QyHKIMS,
[IPOU3BO/IHAS, IEPBOOOPA3Has, ONPEeACIEHHbIM HHTETPAJl; YMETh HAXOIUTh
[POM3BOJIHBIE 3JIEMEHTAPHBIX (PYHKLUH, HCHIOb3Ys CIIPaBOYHbIE
MaTepHajIbl; UCCIeI0BaTh B MPOCTEHIINX CiTydasx (pyHKIUHN Ha
MOHOTOHHOCTB, HAXOJIUTh HAMOOJIbIINE U HAUMEHbIIINE 3HAYCHUS! (DYHKIIHIA;
CTPOUTH Ipa)K¥ MHOTOUJICHOB C HCIOJIb30BaHUEM alllapara
MaTEMaTHYECKOT 0 aHAJIN3a; IPUMEHATH IPOM3BOJHYIO ITPH PELLIEHUH 3a/1a4
Ha JIBIKEHUE; peliaTh MPaKTUKO-OPUEHTHPOBAHHBIE 33/1a4M HAa HAWOOJIbIINE
1 HAMMEHbIINE 3HAYEHUs, HAa HaX0XKACHHE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONIEpUPOBATH MOHATUAMU: pallMOHANIbHAS QYHKIIH, TOKa3aTeIbHas
(dbyHKIUMsA, cTenenHas GyHKIMs, Jorapudmuueckas QyHKIus,
TPUTOHOMETpHUYECKUe (PYHKIMU, 0OpaTHbIE (YHKIIMU; YMEHUE CTPOUTH
rpaduKu U3YYEHHBIX (PYHKIUI, UCTIONB30BaTh rpauKy MpU U3yYEeHUN
MPOLIECCOB U 3aBUCHMOCTEH, IPH PEIIeHUH 3a7a4 U3 APYTuxX y4eOHBIX
MPEeIMETOB U 33j1au U3 pealbHON )KU3HHU; BBIpakaTh popMyIamMu
3aBHCUMOCTH MEX]ly BEIMUNHAMU;




[PEIICHUH YKHU3HEHHBIX MTPOOJIEM

0) 6a30BbIE HCCIICIOBATEIBCKHIE ICHCTBU:
BIIa/ICTh HABBIKAMH Y4eOHO-HCCIICIOBATEIBCKON 1
MIPOCKTHOM JIeATEIbHOCTH, HABBIKAMU Pa3peiIecHUs
rpooem;

BBISIBJISTH IPUIMHHO-CIICJICTBCHHBIC CBS3H U
AKTyaJIM3UPOBATH 33]1a4y, BEIABUTAThH TUIIOTE3Y €€
[PEIICHHS, HAXOAUTh apryMEHTBI JIJIs
NTOKa3aTeIbCTBA CBOMX YTBEPIKIACHHIM, 33]1aBATh
[apaMeTpbl U KPUTCPUHU PEIICHHS;
QHATM3UPOBATH IMOTYICHHBIC B XOJIC PEIICHUS
3aJauu Pe3yJIbTaThl, KPDUTUYECKU OI[CHUBATH UX
NTOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHHE B
HOBBIX yCJIOBHSIX;

-- YMETh TICPEHOCHUTD 3HAHUS B I03HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEACATEIIBHOCTH;
YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX
MpeIMETHBIX 00JIacTel;

BBIBUTATh HOBBIC WJICH, TpEIaraTh
OpUTHHAILHBIC TIOJIXO/IbI ¥ PEIICHUS;, U
CITOCOOHOCTE MIX MCITOJIb30BAaHUS B
MO3HABATEIHHON U COIIMANILHOM MPAKTHUKE

[YMETh pelIaTh TEKCTOBBIE 3a/1a4M pa3HbIX TUIIOB (B TOM YHUCIIE HA
[IPOLICHTBI, J0JIM ¥ YacTH, Ha ABH)KEHHE, PadOTy, CTOMMOCTbh TOBapOB U
yCITyT, HAJIOTH, 3a/1a41 U3 00JIaCTH YIIpaBJICHUS TMYHBIMU U CEMEHHBIMU
(uHaHCaMU); COCTaBIIATh BBIPA)XKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CHCTEMBI 110 YCIOBHUIO 33Jja4y, UCCIIE0BATh IOJIy4€HHOE PELICHUE U
OLIEHUBATh [IPABJIONOL00HOCTh PE3YJIbTATOB;

YMETb OIIEPHPOBATH MOHATHIMU: CpeHEe apupMETHIECKOEe, MEIHaHa,
HanOoJIbIlIee U HAMMEHbIIee 3HaYEeHUs, pa3Max, JUCIEePCUsl, CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBOTO HA0Opa; YMETh U3BIIEKaTh, MHTEPIPETHPOBATH
MH(OPMALIMIO, IPE/ICTABICHHYIO B TaOIUIaX, HA JUarpaMMmax, rpadukax,
OTPaKaOILYI0 CBOMCTBA pealIbHBIX MIPOLIECCOB U SIBJICHUH; PECTABIIATD
MH(GOPMALIMIO C TIOMOLIBIO TaOJIUI] U AUArPAMM; UCCIIE0BATh
CTaTUCTHYECKUE JJAHHBIEC, B TOM YUCIIE C TPUMEHEHUEM IrpauIecKux
METOJI0B U JIEKTPOHHBIX CPE/ICTB;

[YMETb OIEpUPOBATH MOHATUSAMU: CIIy4alHbIM OIBIT U ClTydyaiiHOE COOBITHE,
BEPOSITHOCTh CIIy4ailHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C
MCIIOJIb30BaHUEM TpapUUECKUX METO/I0B; TPUMEHATH (DOPMYJIIBI CIIOKEHHS U
[YMHO>KEHUSI BEpOATHOCTENW, KOMOMHATOPHBIE (PaKThl U (OPMYIIBI IPU
[peILICHUH 33/]1a4; OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO
CO CITy4YailHBIMU BEJIMUYMHAMH; YMEHUE IPUBOJUTH IPUMEPHI MPOSIBICHUS
3aKoHa OOJIBIINX YUCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

[YMETb ONEpUPOBATh MOHATUSAMU: TOUKA, MPsSMasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAaHHBIN YTOJl, CKPEIMBAOIIUECS NPSMBIE,
MapajieIbHOCTh U NEPIEHIUKYISIPHOCTD MPSMBIX U INIOCKOCTEHN, YroJl
MEX1y TIPSAMbBIMH, YTOJI MEXAY IPSIMON U TNIOCKOCTBIO, YTOJI MEXAY
MJIOCKOCTSIMHU, PACCTOSIHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMHU, PACCTOSIHUE MEKTy TUIOCKOCTSIMH; YMEHHUE UCITI0JIb30BATh IIPU
[PEIICHNH 3a]1a4 U3YUYeHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA;

YMETbH OIIEpUPOBATh MOHATUSAMU: MHOIOIPaHHUK, CEUEHUE MHOTOIPaHHUKA,
Ky0, mapaJienenumnes, npu3mMa, nupamuaa, Gpurypa u moBepxXHOCThb
BpalleHHs], IMINHAP, KOHYC, map, cepa, ceueHus: GUrypsl BpaleHus,
MJIOCKOCTB, Kacarolasicst cepbl, IINHAPA, KOHyca, IUI0IIab TIOBEPXHOCTH
MUpPaMUIbI, IPU3MBI, KOHYCa, HWIMHIPA, II0aas chepsl, 00beM Kyoa,

MPsIMOYTOJILHOTO Napajuiesenuneia, TUpaMubl, IPU3Mbl, IMIUHAPA,




KOHYycCa, II1apa; yMEHNE N300pakaTb MHOTOI'PAaHHUKHU U IIOBEPXHOCTH
BpAILCHUs, UX CEYECHUS OT PYKH, C IOMOLIbIO YEPTEIKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJCTB; YMEHUE PACIIO3HABATh CHMMETPHIO B IIPOCTPAHCTBE;
[YMEHHE pacro3HaBaTh IPaBUJIbHBIE MHOTOTPDAHHUKH;

YMETb ONEpUPOBATh MOHATUSMU: IBUKEHUE B TIPOCTPAHCTBE, OJOOHBIE
(urypsl B IpOCTPAHCTBE; UCIOIb30BATh OTHOLIEHUE IIOLIAIeH
MOBEPXHOCTEH 1 00BEMOB MOJOOHBIX (PUTYD NIPU PEUICHUH 33a4;

[YMETb BBIYMCIIATh T€OMETPUUECKUE BEIIUYMHBI (JJIMHA, YOI, IUIOLIa/b,
00BEM, TUTOIIA/Ib TOBEPXHOCTH ), UCTIOIB3YS U3yUeHHBIE (POPMYIIBI U
METO/IBI;

[YMETb OIIEPUPOBATH ITOHATUAMMU: IPSIMOYTOJIbHAs CUCTEMA KOOPAMHAT,
KOOpAMHATHI TOYKHU, BEKTOP, KOOPIANHATEI BEKTOPA, CKAIIPHOE
[IPOU3BEJICHUE, YTOJI MEKYy BEKTOPAMH, CYMMa BEKTOPOB, IIPOU3BEICHHE
BEKTOpa HA YUCII0; HAXOAUTh C TIOMOIIbIO U3YYEHHBIX (POPMYJT KOOPIHUHATHI
CEpEIHUHBI OTPE3KA, PACCTOSHUE MEXKY ABYMs TOUKAMY;

YMETb BBIOMPATh MOAXOIAIIMNA U3yUSHHBIN METO ISl peIlieHHs 3a]1a4H,
[pacrio3HaBaTh MaTeMaTH4ecKue (pakThl 1 MaTEMaTHUYECKHE MOJIENN B
MPUPOAHBIX U OOILIECTBEHHBIX SIBICHUSAX, B UICKYCCTBE; YMEHHE IPUBOIUTH
[IPUMEPBI MATEMAaTUYECKUX OTKPBITUIM POCCUICKON U MUPOBOU
MaTeMaTHYECKOW HAYKH.

[YMETb OIIEPUPOBATH IOHATUAMMU: ONIPEIEIICHUE, aKCUOMa, TEOpEMa,
CIIEICTBUE, CBOMCTBO, IIPU3HAK, JOKA3aTECIbCTBO, PABHOCHIIbHBIE
(hopMyIHPOBKH; YMEHHE (POPMYIHPOBATH OOPATHOE M MIPOTUBOIOJIOKHOE
[YTBEpKACHUE, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI, UCITOJIB30BAaTh METO/T
MaTEMaTHYECKON MHAYKLINN; IPOBOAUTD JOKA3aTENIbHbIE PACCYXKACHUS IIPU
[pELIEHUH 3a]1a4, OLIEHUBATh JIOTHYECKYI0 IIPABUIIBHOCTD PAaCCyKICHHI;
YMETB OIEpUPOBATH IIOHATUSIMU: MHOKECTBO, IIOJAMHOKECTBO, OIIEPALIUH
HaJl MHO>)KECTBAMU; YMEHHUE UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJs ONMCaHUs PEAJbHBIX IPOLIECCOB U SABIEHUI NIPU PELIEHUH
3a/iad, B TOM YHUCJIE U3 IPYTHX yU4eOHBIX MPEAMETOB;

YMETh OIIepUpOBaTh MOHATUSAMHU: I'pad, CBA3HBIN rpad, AepeBo, LUK, rpad
Ha TUIOCKOCTH; YMEHHE 33/1aBaTh U ONMHCHIBATh Ipadbl pa3iMuHbIMU
crioco0amu; NCIOIB30BaTh Tpadbl MPHU PEIICHUH 3a/1a4;

[YMETb CBOOOZHO ONEPUPOBATH MOHATHSMHU: COYETaHHE, IEPECTAHOBKA,
YHCII0 COYETAaHUH, YMCIIO0 epecTaHoBOK; OMHOM HploToHa; yMeHue




MPUMEHSATH KOMOMHATOPHBIE (DAKTBI U PACCYXKACHUS ISl pEILICHHs 3a7ay;
-YMETb ONEPUPOBATh NOHATUSAMU: HaTypaJlbHOE YUCIIO, LI€J0€ YUCIIO, OCTATOK
0 MOJTYJIO, PAIlMOHAIEHOE YHCII0, UPPATMOHAIBHOE YHCII0, MHOYKECTBA
HaTypalbHbIX, LIEJIbIX, PALLMOHAIBHBIX, IEHCTBUTENIBHBIX YUCEIl; YMEHHUE
MCIIOJIb30BATh MPU3HAKHU JICTMMOCTH, HAUMEHBIINI OOLINI enuTeNs 1
HalMeHbllIee o01ee KpaTHOe, aAlrOpuT™ EBKIINa pu pelieHuy 3a1ay;
BHAKOMCTBO C Pa3JIMYHBIMH MTO3UIIMOHHBIMH CUCTEMaMH CUUCIICHHS,

[YMETb CBOOOIHO ONEPUPOBATH MOHATHSIMHU: CTENIEHb C LIEJIBIM [TOKa3aTeleM,
KOpEHb HaTypaJIbHOW CTETIEHH, CTETICHb C PallHOHAILHBIM TI0Ka3aTeleM,
CTEIEHb C JIeHCTBUTENBHBIM (BELIECTBEHHBIM) [TOKa3aTeseM, Jorapudm
qrcia, CHHYC, KOCHHYC M TAaHT€HC ITPOU3BOJILHOTO YHCIIA;

[YMETb ONEpPUPOBATH MOHATHIMMU: TOKAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHEHUH U
HEpaBEHCTB, PABHOCUJILHOCTh YPAaBHEHUH, HEPAaBEHCTB U CHCTEM,
[parioHaNbHbIE, HPPAlOHANIBHBIC, IOKA3aTEIbHBIC, CTEIICHHBIE,
iorapupmMuUecKue, TPHrOHOMETPUYECKHE YPAaBHEHMsI, HEPAaBEHCTBA U
CHCTEMBI; YMEHHE pPelIaTh ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C TIOMOIIHIO
[pa3IMYHBIX IPUEMOB; pellaTh YPaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C
MapaMeTpoM; MPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
[peILIeHHs] MaTeMAaTHYECKUX 3a/1a4 U 337a4 U3 pa3IMyHbIX o0aacTeil HayKu U
[p€ATTbHOM JKU3HU;

-yMeTb CBOOOJIHO ONEPUPOBATh MOHATUAMMU: rpaduk GyHKIMU, OOpaTHAs
(dyHKIMSA, KOMIO3ULIKS QyHKUNHN, TMHEHHas QYHKIM, KBaApaTH4YHAs
(byHKIMA, cTeneHHas GYHKLHUS C [eJbIM IT0Ka3aTesIeM, TPUTOHOMETPUUYECKHE
(dyHKIIMU, 00paTHBIE TPUrOHOMETpHUUEcKre (PYHKIUY, TIOKa3aTebHas U
imorapumuyeckas GyHKLUUU; YMEHHE CTPOUTH Tpapuku yHKIHHA,
BBHITIOJHATH MpeoOpa3zoBaHus TpaduKoB GyHKIUI;

[YMEHHE MCIIOJIb30BaTh rpaduku GyHKIMN 1T H3yYSHHUS TIPOIIECCOB U
3aBHCHUMOCTEH MPH PEeIICHUH 3aj1ay U3 APYTUX YUeOHBIX IPEIMETOB U U3
[peaTbHOM JKU3HU; BRIPAXaTh (POPMYITaMHU 3aBUCHMOCTH MEX/Ty BETHYMHAMU;
YMEHHE CBOOOIHO ONEpUPOBATH MOHATUAMU: YETHOCTH (PYHKIIUH,
MEPUOTNIHOCTD (DYHKIMH, OTPaHUYEHHOCTH (PYHKITNH, MOHOTOHHOCTb
(yHKIMH, 3KCTpeMyM (PyHKIUH, HanOoJIbIIee M HAUMEHbIIIee 3HAYCHHUS
(YHKIIMM Ha TPOMEXYTKE; YMEHUE IPOBOAUTH UCCIIEI0BaHUE QYHKIINHU;
YMEHHE HCII0JIb30BaTh CBOICTBA M rpaduKu QYHKIMIA JJIs pEIICHUs




YPaBHECHHMIA, HEPABEHCTB U 33724 C TapaMeTpaMu; U300pakaTh Ha
KOOPAMHATHOM MJIOCKOCTH MHOYKECTBA PELICHUI ypaBHEHU, HEPABEHCTB U
X CHCTEM;

YMETh CBOOOJIHO ONEPUPOBATH MOHATHSAMU: MOCIEI0BATEILHOCTD,
apudmeTruecKas mporpeccus, reOMeTpruIecKas porpeccus, 0ECKOHEUHO
lyObIBaroI1asi TeOMETPUYECKasi IPOrPECcCcusi; yMEHUE 3a/1aBaTh
MOCIIEZIOBATEILHOCTH, B TOM YHCIIE C TOMOIIBI0 PEKYPPEHTHBIX (hOpMYIT,
[YMETh OIEPUPOBATH MOHATUSIMU: HEMPEPHIBHOCTh (PYHKIIMU, ACUMIITOTHI
rpaduka QyHKIHH, IEpBast U BTOPast IPOU3BOTHAS (PYHKITHH,
reoMeTpUUYeCKUuid U GU3NYECKUI CMBICI ITPOU3BOIHOM, TepBOOOpa3Has,
OTIpeICIICHHBI MHTETPAJT; YMEHUE HAXOIUTh ACHMITTOTHI Tpaduka (GyHKIIHH,
[YMEHHE BBIYUCIISATH TPOU3BOJHBIC CYMMBI, IPOU3BEACHHUSI, YACTHOTO U
KOMIIO3UINH (PYHKIIHI, HAXOJUTh YpaBHEHUE KacaTeIbHON K TpaduKy
GbyHKIIH;

[YMEHHUE HCIIOJIB30BaTh MPOU3BOIHYIO JIJISl UCCIICAOBAHUS (DYHKIIAHN, ISt
HAXO0XK/ICHUS HAWIYYILIEro peluieHus B MPUKIAIHBIX, B TOM YUCIIE
COLIMATTbHO-9KOHOMHUYECKUX U (PU3MUECKUX 3a7adax, JUisl ONpeIeIeHUs
CKOPOCTH U yCKOPEHUS; HAXOIUTH ILIOMAIN U 00beMBI (PUTYP C TTOMOIIBIO
WHTETpalia; MPUBOIUTH MPUMEPHI MATEMATUYECKOTO MOJIEIIUPOBAHHUS C
romMoInbio AuddepeHnarbHbIX YPaBHEHUH;

[YMETh OMEPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCII0, COMPSIKEHHbBIE
KOMITJICKCHBIC YHCJIa, MOJIYJIb U apTYMEHT KOMITJIESKCHOTO YHuciia, popma
3anmucy KOMIUIEKCHBIX Yucel (TeoMeTpuyecKasi, TJpUTOHOMETpUYecKas 1
anredpandeckas); yMeTh IPOU3BOAUTH apu(PMETHUECKUE TEUCTBUS C
KOMIUJICKCHBIMU YHCIIAMU; TIPUBOUTH PUMEPHI HCTIOTH30BAHUS
KOMITJICKCHBIX YHCET,

YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: CpeHee apuMeTuuecKoe,
MeraHa, HauOoJIbIllee U HaNMEHbIIIee 3HAYCHHSI, pa3Max, JUCIICPCHs,
CTaH/IapTHOE OTKIIOHEHHE IS OTIMCAHUSI YUCIIOBBIX JTaHHBIX; YMCHHE
MCCIIeIOBATh CTATUCTUYCCKHE TaHHBIC, B TOM YHCJIE C TPUMCHEHHEM
rpadUueCKUX METO/IOB U DJIEKTPOHHBIX CPENICTB; TpadUuecKu UCCIeA0BaTh
COBMECTHBIC HA0JIOICHUS C TIOMOIIBIO THAarpaMM pacCEUBAHUS U JTMHCHHON
[perpeccuu;

[YMETh HaXOUTh BEPOSITHOCTH COOBITUH C UCTOIb30BaHUEM I'paUUECKUuX
METOJIOB; MPUMEHSATH JUIs PelIeHUs 337129 (DOPMYIIbI CIIOKESHHUS U




[YMHOXEHHUSI BEPOSITHOCTEH, (POPMYITy ITOJIHOM BEPOSTHOCTH, (hOPMYITY
bepHynn, koMOUHATOpHbIE (HAaKThI U (HOPMYJIbI; OLIEHUBATh BEPOSTHOCTH
[peabHBIX COOBITUI; YMEHHE OTIEPUPOBATH OHATHAMHU: CITy4aiHas
BEJIMYNHA, PACIIPEEICHUE BEPOATHOCTEW, MATEMaTUYECKOE OXKUIAAHNE,
TICTIEPCHS ¥ CTaHAAPTHOE OTKJIIOHEHUE CITyYaifHON BETMYMHBI, PYHKIUU
[pacIpenesIeHus U INIOTHOCTH PaBHOMEPHOT O, II0KA3aTEJIbHOIO U
HOPMaJIbHOT'O PaCIpEIEICHUN; YMEHUE UCIIOJIb30BaTh CBOMCTBA U3YUEHHBIX
[pacrpeesIeHui AJIs PeIeHus 3a7a4d; 3HAKOMCTBO C MNOHATHAMU: 3aKOH
0OJIBIINX YHCENT, METOJIbI BBIOOPOUYHBIX MCCIEA0OBAHUN; YMEHHUE TPUBOIUTH
[pPUMEPBI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOJHBIX U
OOIIECTBEHHBIX SBIICHUSIX;

yMETb CBOOOJIHO ONEPHPOBATH MOHATHAMM: TOUKA, NPsiMasi, INIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIy4, IVIOCKUHI YroJl, ABYTPAHHBIN YTOJI,
TPEXTPAaHHBIN yIroJ, epeceKaroecs, NapauIeIbHbIE U CKPEIIUBAIOIINAECS
[IPSIMBIE, ITAPAJUIEIBHOCTD U NEPIEHANKYIJIIPHOCTD IPSIMBIX U IIJIOCKOCTEM,
[YTOJI MEXKAY IPSIMBIMH, YTOJI MEKIY MPSIMOU U INIOCKOCTBIO, YTOJI MEKIY
MUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh MPH PELLICHUHU 3aja4 U3yUYeHHbIE (DaKThI
1 TEOpEMbI IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mephbl 0OObEKTOB B
OKPY’KaIOIllEM MUPE; YMEHUE ONIEPUPOBATH MTOHATUAMU: MHOTOI'PaHHUK,
CE€YCHHE MHOTOTPAaHHHUKA, IPABWIbHBIA MHOTOTPAaHHUK, IIPU3Ma, TUpaMua,
(urypa 1 HoBepXHOCTh BpallleHus, LWIMHIP, KOHYC, ap, chepa, pa3zBepTka
IMOBEPXHOCTH, CEYEHUS KOHYCa W LIWJIMH]IPA, TApauIeIIbHbIE OCH WIIN
OCHOBAHHIO, CEYEHHE I1apa, INIOCKOCTh, Kacaroliasics chepsl, IINHApa,
KOHYyCa; yMEHHE CTPOUTh CEUEHHE MHOTOTpaHHHKA, U300pakaTh
MHOTOTPaHHHUKH, (PUTYPbI U TOBEPXHOCTHU BPAIECHUS, UX CEYCHHUS, B TOM
YHUCIIE C TIOMOILBIO MIEKTPOHHBIX CPEJCTB; YMEHNE IPUMEHATH CBOWCTBA
reoOMEeTPHUECKUX (PUTYp, CAMOCTOSATENHEHO (HOPMYITUPOBATh ONpPEAEICHUS
M3y4aeMbIX (pUryp, BBIIBUTaTh TUIIOTE3BI O CBOIMCTBAX U MpU3HAKAX
reoMeTpruecKux (uryp, 000CHOBBIBATh UJIM OIPOBEPIaTh UX; yMEHUE
MPOBOAUTH KiIaccU(UKALNIO PUTYp N0 pa3IMUHbIM MPU3HAKAM, BHITIOIHSITh
HE00XO0IMMBbIE JOTOJTHUTEIbHbIE TOCTPOCHHUS;

YMETh CBOOOJTHO OIEPUPOBATh MOHATUAMU: TUIOMIA/b GUTYPBI, 00BEM
(urypsbl, BeJIMYMHA YIJIa, PACCTOSHUE OT TOYKHU J10 INIOCKOCTH, PACCTOSHUE
MEXy MPSIMBIMH, PACCTOSHUE MEXKTY IJIOCKOCTAMH, IUIONIA/lb CPepHl,
MI0IA/b TOBEPXHOCTH NUPAMHUJIbl, IPU3MBbI, KOHYCa, LIWIMHIPA, 00beM




Ky0a, IPsIMOYTOJILHOTO MapaJuIeenuIe/ia, MHPaMUIbl, IPU3MBI, IIHIIMHIPA,
KOHYca, Il1apa; yMEHUE HaXOJAUTh OTHOIIEHHE 00BEMOB NMOAOOHBIX QUTYD;
YMETb CBOOOTHO OTIEPHPOBATH MOHATHAMMU: JIBIKEHHE, TapaJlIeTbHbINA
MEPEHOC, CHMMETPHUSI Ha TJIIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue Moa0ous, MOA0OHbBIE (PUTYPBI; YMEHHE Paclio3HABATh
[paBHBIC U TOJI0OHBIE PUTYPBI, B TOM YUCIIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYPE; YMEHHUE UCII0JIb30BATh T€OMETPUYECKUE OTHOILICHUS,
HAXOAUTh TEOMETPUYECKUE BEIMYMHBI (JUIMHA, YTOJI, IJI0Ua/1b, 00bEM) MpU
[pEILICHHUH 33724 U3 APYTHX YUCOHBIX IPEIMETOB U U3 PEabHOM JKU3HU;
YMETh CBOOOJIHO ONEPUPOBATH MOHATHAMU: MPSIMOYTOJIbHAS CHCTEMA
KOOpAMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAWHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BE/IEHUE BEKTOPA Ha YUCIIO, PA3JI0KEHHUE BEKTOPA IO
0a3ucy, CKaJIsipHOE MPOU3BEICHUE, BEKTOPHOE IIPOU3BEICHUE, YT O MEKIY
BEKTOPAMU; YMEHHE UCTIOIB30BaTh BEKTOPHBIN U KOOPIAUHATHBIA METOT IS
[peLIeHNs FEOMETPUUECKUX 3ajiay U 3aa4 APYyTUX y4eOHbIX IPEIMETOB;
ONIEPUPOBATH MOHITUAMU: MaTpulia 2X2 1 3X3, onpeneauTeslb MaTPHUILbI,
TEOMETPUUECKNN CMBICT ONPENETUTENS;

YMETh MOJIEJINPOBATh pealIbHbIE CUTYallUH Ha SI3bIKE MAaTEMAaTUKH;
COCTaBJIATh BBIPA)KECHUSI, yPABHEHNs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO
3a/la4yM, NCCIIEI0BATh MOCTPOEHHBIE MOJIENH C MCIIOJIb30BAHMEM amrapara
QJIreOpbl, HHTEPIPETUPOBATh MOJYUYSHHBIH Pe3yIbTaT; CTPOUTH
MaTeMaTH4eCKHE MOJIEH C IIOMOIIBI0 FEOMETPUUECKUX MMOHATUHN U BEIUYUH,
[peIIaTh CBA3aHHbBIE C HUMHU ITPAKTUYECKHE 3a/1a4H; COCTABIISTh
BEPOSTHOCTHYIO MOJIENIb M1 MHTEPIPETUPOBATH NOJYyUYEHHBIN PEe3yJIbTaT;
[peIIaTh NPUKIAIHbIE 33/1a4H CPEACTBAMUA MAaTEMATUUECKOIO aHAJIN3a, B TOM
YKClie COLNATbHO-I)KOHOMUYECKOTO U (PU3MUECKOro XapaKTepa;

[YMEHHE BHIOMpATh MOAXOASIINN METOA Ui PELICHUS 3a/1a4H; TOHUMaHKe
3HAYMMOCTH MaTEMaTHKHU B U3YUEHUHU MPUPOIHBIX U OOIIECTBEHHBIX
MIPOLIECCOB U ABJIEHUH; YMEHUE PAaCllO3HABATh MPOSBICHHUE 3aKOHOB
MaTEMaTHKH B UICKYCCTBE, YMEHHE TPUBOIUTD IIPUMEPBI MAaTEMATUUECKUX
OTKPBITHIA POCCUICKON M MUPOBOM MaT€MaTHYECKOW HayKH

OK 02 Mcnonb3oBaTh
COBpEMEHHBIC CPEICTBA
[MOMCKa, aHaJIN3a U
WHTEPIPETAIH

B 001acTi IeHHOCTH HayYHOT'O TIO3HAHMS:
-c(pOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
[pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKH,

- YMETh OIIepUPOBATh MOHATUSAMH: PAllMOHATbHAS (PYHKLUS, TOKa3aTeIbHAas
(dbyukus, creneHHas GyHKIus, Jorapudmudeckas GyHKIus,
TPUTOHOMETpHUYECKUE (PYHKIMH, 0OpaTHbIC PYHKINHU; YMEHHE CTPOUTH

rpaduKy U3YYEHHBIX (QYHKINI, NCTIOIB30BaTh rpa)uKy MPU U3YUYECHUN




uHpopMauu, u
MH(POPMAIIMOHHBIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 33124
podeCCHOHATEHON
NesATeNbHOCTH

OCHOBAaHHOTO Ha JHaJiore KyJIbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHUE SI3bIKOBOI U YMTATENLCKOM
KyJIbTYPBI KaK CPE/ICTBA B3aMMOJICHCTBHS MEXKIY
ITIOTbMU ¥ TTIO3HAHUST MHPA,

- OCO3HAHUE IIEHHOCTH Hay4YHOH JIeTeTbHOCTH,
TOTOBHOCTb OCYIIECTBIIATH IPOCKTHYIO U
MCCIIEIOBATENBCKYIO AEATEIbHOCTD
WHIUBUAYAIBHO U B TPYIIIIE.

OBaieHne YHUBEPCATbHBIMEA YICOHBIMH
MMO3HABATEIFHBIMU JICHCTBHUSMMU:

B) paboTa c uHpOopMaIUeii:

- BJIQJICTh HABBIKAMU MOJTYUYCHUS HHPOPMAIIHH 13
MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIIEHO
OCYIIECTBISTH MOUCK, aHAIIN3, CUCTEMATU3AINIO U
WHTEPIPETAINIO MHOOPMAIIUH PA3IMIHBIX BUIOB
1 (OpM IPEICTABICHNUS;

- CO371aBaTh TEKCTHI B pa3NIUYHbBIX (popmarax c
yI€TOM Ha3HauYCHUs WHPOPMAITUH H T1EJICBOM

ay TUTOPHUH, BEIOUPAsi ONTUMAIBHYIO GopMy
Mpe/ICTaBICHHS U BU3yaIU3alliH;

- OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTD
MH(OPMAIIHHU, €€ COOTBETCTBHE IIPABOBHIM H
MOpaIbHO-ITHYECKUM HOpMaM;

- CTIOJIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIIOTUI B PEIICHUN
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 337124 C COOMIOACHUEM
TpeOOBaHUH 3PTOHOMUKH, TEXHUKH
0€30MacCHOCTH, TUTHEHBI, PECYpCOCOepeKEeHHUS,
MPABOBBIX U ATHYECKUX HOPM, HOPM
MH(pOPMaIMOHHOM 0€30MaCHOCTH;

- BJIQJICTh HAaBBIKAMU PACITO3HABAHUS U 3aIUTHI
nHpopManuu, HGOPMAITMOHHONW OE30TTaCHOCTH

[IPOLIECCOB U 3aBUCUMOCTEH, ITPU PELICHNH 33/1a4 U3 APYTUX y4eOHBIX
MPEIMETOB U 33Ja4 U3 pealbHOW )KU3HU; BRIpaKaTh popMyIaMu
3aBUCUMOCTH MEX]y BEIMYMHAMY,

- YMETb OIIEPUPOBATH MOHATUAMU: TOXKIECTBO, TOKACCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA yPaBHEHUHN U
HEPaBEHCTB, PABHOCWIBHOCTb YPABHEHUI, HEPABEHCTB U CUCTEM,
[pallMOHAJIbHBIC, UPPALMOHAIIBHBIC, IOKA3aTENbHbIEC, CTCIICHHBIE,
iorapupmMuUecKue, TPUrOHOMETPUIECKHE YPAaBHEHNUSI, HEPABEHCTBA U
CHUCTEMBI; YMETh pellaTh YPaBHEHUS, HEPABECHCTBA U CUCTEMBI C TIOMOILIBIO
[Pa3IMYHBIX IPUEMOB; PEIIaTh YPaBHEHMS, HEPABEHCTBA U CUCTEMBI C
[apamMeTpOM; IIPUMEHATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IS
[pelIeHrs MaTeEMaTUYECKUX 3aa4 U 3a]1a4 U3 pa3IM4HbIX 00JacTel HayKu U
[pEaJIbHOM JKU3HU;

- YMETb CBOOOHO ONEpUPOBATh NOHATUAMU: JBHKEHUE, TapaJIeIbHbIN
[IEPEHOC, CAMMETPHS Ha IUNIOCKOCTU U B IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue 000U, MOJ00HBIE PUTYPBI; YMETh PACIIO3HABATH PAaBHBIE
1 110100HBIe (DUTYPBI, B TOM YHUCIIE B IPHPO/IE, UCKYCCTBE, APXUTEKTYPE;
[YMETb UCIIOJIB30BAaTh TEOMETPUYECKHE OTHOIICHHUS, HAXOAUTh
reoMeTpUUECKUE BETMUMHBI (JUTMHA, YToJl, IUIONa/b, 00beM) IPU PEIIEHUH
3a/1a4 U3 IpyruxX y4eOHBIX MPEAMETOB U U3 pealbHON KU3HU




VIMYHOCTH

OK 03 I[InanupoBath u
[peaTn30BBIBATh
COOCTBEHHOE
MpodeCCHOHATILHOE
ITMYHOCTHOE Pa3BHUTHE,
MPEANPUHAMATEIBCKYIO
NesTeIbHOCTD B
npodecCHOHATBHOM
cdepe, UCTI0IB30BaTh
3HaHUS 110 (PUHAHCOBOM
PaMOTHOCTH B
Pa3IMYHBIX )KU3HECHHBIX
CUTYaITUSIX

B o6s1acT [yXOBHO-HPABCTBEHHOI'O BOCIIMTAHMS:
-- cC(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS,
STUYECKOTO OBECHMUS;

CIIOCOOHOCTH OLIEHUBATH CUTYalUIO U IPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
0CO3HaHME JIMYHOT'O BKJIJ1a B IOCTPOECHUE
yCTOMYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTEISIM U
(1K) IPYTUM 4jeHaM CEMbHU, CO3/1aHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O IIPUHATHUS IEHHOCTEH
CEMEMHOMN )KM3HU B COOTBETCTBUHU C TPATULUSIMU
HaponoB Poccuu;

OBJasieHne yHUBEPCaIbHBIMU PETYISITUBHBIMU
MEUCTBUSAMU:

Q) CaMOOpTraHU3aIHs:

CaMOCTOSITEIILHO OCYILECTBIIATH
[M03HABATEJIbHYIO 1€ATEIbHOCTD, BBISBIISITH
MpoOIeMbl, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 33/1a4M B 00pa30BaTeIbHON
NEATEIBHOCTH U KU3HEHHBIX CUTYyalUsX;
CaMOCTOSITENIEHO COCTABJISITH IJIaH PEeIICHUS
MpOOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BOZMOKHOCTEH U MPEANOUYTEHU;
NaBaTh OLIEHKY HOBBIM CUTYalUsIM;
CrI0c0OCTBOBATH POPMUPOBAHUIO U IIPOSBICHHUIO
IIMPOKOM SPYAULIMH B Pa3HBIX 00JaCTAX 3HAHUH,
[OCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNbHbIN U
KyJIbTYypHBI YPOBEHb;

0) CaMOKOHTPOJIb:

MCTIOJIb30BATh MPHEMBbI pe(IeKCHHU IS OLIEHKU
CUTYyallluH, BBIOOpPA BEPHOTO PELLICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO

MPUHUMATh PCIICHHNSA 110 X CHUIKCHUIO,

[YMETh ONIEPUPOBATH MOHATUAMHU: PALIMOHATIBHBIE, UPPAI[UOHAJIbHBIE,
[oKa3aTelbHbIE, CTETICHHBIE, JIOTapU(MUYECKUE, TPUTOHOMETPUUYECKUE
ypaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

YMETh ONIEpUPOBATH NOHATUSAMU: MHOTOTPAHHUK, CEY€HNE MHOTOIPaHHUKA,
Ky0, mapayiesienumes, npu3Ma, mapamuaa, Gurypa u moBepxXHOCTh
BpallleHus, IIIKHIP, KOHYC, 1ap, cdepa, ceueHUs: GUrypsl BpaleHus,
MIOCKOCTH, Kacaromasics cepbl, IIMHAPA, KOHYCa, TUIOIAAb TOBEPXHOCTH
MUPaMUJIBL, TPU3MBI, KOHYCa, IUIUHAPA, IIoMmaas cepsl, 00beM Kyda,
MPSIMOYTOJIBHOTO MapasuieNienuIieia, TUpaMuabl, TPU3MBbI, [HJIUH]IPA,
KOHYcCa, Il1apa; yMeHue N300pakaTb MHOTOTPAaHHUKHU U TIOBEPXHOCTH
BpAICHUS, UX CEYCHUS OT PYKH, C TIOMOIIBIO YEPTEHKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEACTB; YMETh paclio3HABATh CHMMETPHIO B IPOCTPAHCTBE;
[YMETh pacro3HaBaTh MPaBUJIbHBIC MHOTOIPAHHUKHY;

YMETh OIEPUPOBATH MOHATUSAMU: MPSIMOYTOJIbHAS CUCTEMA KOOPIUHAT,
KOOPJIMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKaJISIPHOE
MPOU3BEJICHUE, YTOJI MEKY BEKTOPaMH, CYMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpAa HAa YHUCIIO0; HAXOAUTH C MOMOIIBIO U3YYEHHBIX (POPMYIT KOOPAHMHATHI
CEpEeINHbI OTPE3KA, PACCTOSHUE MEXY ABYMS TOUKAMH




B) SMOLIMOHAJIbHBIN HHTEIJIEKT, IPeAI0JIararoni
C(OPMUPOBAHHOCTD:

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH
CTpeMJICHHE K JJOCTH)KEHUIO LIETIH U yCIIexy,
ONTUMHU3M, HHUIIUATUBHOCTh, YMEHUE
NecTBOBATh, UCXO/S U3 CBOMX BO3MOKHOCTEH;
HOMITATUH, BKIFOYAIOLIEH CIOCOOHOCTh ITOHUMATh
SMOLMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh
€ro Mpy OCYIIECTBICHUN KOMMYHUKALINH,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;
COLIMAJIbHBIX HaBBIKOB, BKJIFOUYAIOLINX
CIIOCOOHOCTH BBICTpAaUBaTh OTHOILIEHUS C
NPYTUMHU JIIOIbMU, 3200 THTHCS, TPOSIBIISITH
MHTEpEC U pa3peliaTh KOH(IUKTHI

OK 04 DddexTrnBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJIJICKTHUBE
1 KOMaHJIe

FOTOBHOCTBH K CAMOPa3BUTHIO,
CaMOCTOSTEIIbHOCTH U CAMOOTIPEICIICHUIO;
-OBJIa/ICHE HaBbIKaMH y4eOHO-
MCCIIEI0BATENBCKON, TPOEKTHOU U COLIUAIIBHOMU
MesITeILHOCTH,

OBnazieHue YHUBEPCATIbHBIMU
KOMMYHHUKATUBHBIMU JIEUCTBUSIMU:

0) COBMECTHasl IeITCIIbHOCTh:

IMOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA
KOMaHIHOW ¥ UHIMBUIYaIbHOU paboTHI;
MPUHUMATH 1IEJIM COBMECTHOU JI€SITETbHOCTH,
OpraHU30BbIBATH U KOOPAUHUPOBATH JEHCTBHUS 11O
ee TOCTIDKEHUIO: COCTABIATE IJIaH IeHCTBUM,
[pactpeiesiaTh pOJIM C Y4€TOM MHEHUM YYaCTHUKOB
00CYyXIaTh pe3yJIbTaThl COBMECTHOUW padOTHI,
KOOPJIUHUPOBATH U BHIMIOTHITH paboTy B

[YCTIOBUSIX pPE€aIbHOTO, BUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
OCYILIECTBJISATh MO3UTUBHOE CTPATETMYECKOE
[MOBEICHUE B PA3JIMYHBIX CUTyalUsIX, TPOSIBISATH

[YMETb OIEpUPOBATH MOHATUSAMU: CIIy4alHbII OIBIT U ClIydyaiiHOE COOBITHE,
BEPOSITHOCTb CITy4aifHOTO COOBITUS; YMETh BBIUUCIIATH BEPOSITHOCTD C
MCTIOJIh30BaHNEM TPaUIECKUX METOAOB; IPUMEHSATH (POPMYJIIBI CIIOKEHUS U
[YMHOXKEHHUSI BEPOSITHOCTEN, KOMOMHATOPHBIE (PAKTHI ¥ (YOPMYJIIBI IPU
[pELICHNH 3a]1a4; OLIEHUBATh BEPOSITHOCTU PEaIbHBIX COOBITUI; 3HAKOMCTBO
CO ClTy4yaiiHBIMH BEJTMUYMHAMM; YMEHUE IPUBOIUTH IPUMEPHI MPOSBICHUS
3aKoHa OOJIBIINX YKCEN B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX;

[YMETb CBOOOTHO ONEPUPOBATH MOHATHSMMU: CTETIEHb C LIEJIBIM [TOKa3aTeleM,
KOpPEHb HATypaJbHOW CTENEHH, CTENIEHb C PAllMOHAIIBHBIM ITOKa3aTelleM,
CTETIEHb C JIeHCTBUTENIBHBIM (BEILIECTBEHHBIM) [TOKa3aTeseM, Jorapudm
4KClia, CHHYC, KOCUHYC M TAaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;

YMETh CBOOO/THO ONEPUPOBATh MOHATUAMU: TpapuK QyHKIUHN, 0OpaTHas
(byHKIUSA, KOMIO3ULINS QyHKUNHN, THHEHHAs QYHKIIHS, KBaApaTH4YHAS
(yHKIMA, cTeneHHass QYHKIHUS C IeJbIM IT0Ka3aTesIeM, TPUTOHOMETPUYECKHE
(dyHKIIMU, 00paTHBIE TPUrOHOMETpHUUEcKre (YHKINH, TOKa3aTebHas U
nmorapudmuyueckas pyHKIUN; yMETb CTPOUTH rpaduKu (PyHKIUH, BBITOTHATH
rpeoOpa3oBaHus rpaduKkoB PyHKINH;

YMETb UCIIOJIb30BaTh rpaduku GyHKIMNA A1l U3yUYEHHUS IPOLIECCOB U
3aBHCUMOCTEH IIPU PEIICHUY 3a/1a4 U3 IPYTUX Y4eOHBIX IIPEAMETOB U U3
[peabHOM >KU3HU; BBIpaXkaTh (POPMYJIaMHU 3aBUCUMOCTH MEXTY

BEJIMYMHAMM




TBOPUYECTBO ¥ BOOOpAKEHUE, OBITh MHUIIUATHBHBIM.
OBjaieHne yHUBEpCaIbHbIMU PETYISTUBHBIMU
NEHCTBUSAMM:

') IPUHATHE Ce0s U APYTHX JIHOJCH:

MPUHUMATHh MOTHBBI U aPTYMEHTHI IPYTHX JTEOACH
[P aHAJIU3€E PE3YJIbTATOB JAEATEIbHOCTH;
MPU3HABAThH CBOE MPABO U IIPABO JIPYTUX JTIOACH

Ha OIIHOKH;

[pa3BHBATh CIOCOOHOCTH MOHUMATh MU C

MO3UIUH IPYTOTO YEJIOBEKa

CBOOOHO OTIEPUPOBATH MOHATHAMHU: YETHOCTh (PYHKIUH, IEPUOTUIHOCTD
(yHKIMH, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb ()YHKIIUHU, SKCTPEMYM
(yHKIIMK, HanOOoIbIIIee ¥ HAUMEHbIIIee 3HaUeHUs (PYHKIIUH HA TPOMEXYTKE;
YMETb IPOBOJIUTH UCCIIE0BaHUE (DYHKIUH;

YMETb UCIOJIb30BaTh CBOMCTBA U TpapuKH (PyHKIHIHA U1 perieHus
ypaBHEHH, HEpaBEHCTB U 3334 ¢ IapaMeTpaMH; U300paxkaTh Ha
KOOPAMHATHON INIOCKOCTA MHO>KECTBA PELICHUI YPAaBHEHMI, HEPAaBEHCTB U
UX CUCTEM

OK 05 OcymiecTBasTh
YCTHYIO ¥ IUCBMEHHYIO
KOMMYHUKAIHIO Ha
rOCyIapCTBEHHOM SI3BIKE
Poccuiickoit denepanuun
C y4eToM 0cOOEHHOCTEH
COI[MAJIBHOTO U
KyJIbTYpPHOTO KOHTEKCTa

B 00macTu 5CTETHYECKOr0 BOCIIUTAHMSL:
PCTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUYAs
ACTETUKY OBbITA, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHbIX
OTHOILICHU;

CIIOCOOHOCTH BOCTIPUHUMATD PA3JIMYHbBIE BUJIbI
MCKYCCTBa, TPAAUIIMU U TBOPUECTBO CBOETO U
NPYTUX HApOAO0B, OLIYIIATh SMOLMOHAIILHOE
BO3/ICICTBUE UCKYCCTBA;

yOSKIEHHOCTh B 3HAYMMOCTH JIJIS1 JIMYHOCTH U
00111€CTBA OTEYECTBEHHOTO ¥ MUPOBOTO
MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPATUIIUN U
HapOJIHOT'O TBOPYECTBA;

TOTOBHOCTBH K CAMOBBIPAYKEHHUIO B Pa3HBIX BUIAX
MCKYCCTBa, CTPEMJIEHUE TIPOSBIIATH KAUECTBA
TBOPYECKOM JIMYHOCTH;

OBnazieHue YHUBEPCATIbHBIMU
KOMMYHHUKATUBHBIMU JIEHCTBHSIMMU:

a) oO1IeHue:

OCYIIECTBIISATH KOMMYHHUKALIUU BO BceX cepax
PKU3HU;

jpacro3HaBaTh HeBepOaJbHbIE CPE/ICTBA
OOIICHMSI, TOHUMATh 3HAYCHHUE COLUATBHBIX
3HAKOB, PACIIO3HABAThH MPENNOCHUIKI

YMETb OIIEPHPOBATH MOHATHIMHU: CpeHEe apu(METHIECKOEe, MEIHaHa,
HanOoJIbIlIee U HAaMEHbIIIee 3HAUCHUs1, pa3Max, JUCTepCcusi, CTaHAapTHOE
OTKJIOHEHHUE YHCIIOBOTO HA0OPa; YMEHUE U3BJIEKATh, HHTEPIPETUPOBAThH
WH(pOpMaIIKIO, IPECTABICHHYIO B TA0IUIIAX, HA [Uarpammax, rpapukax,
OTPaKaOILYI0 CBOMCTBA pealIbHbIX MIPOLIECCOB U SBJICHUH; PECTABIIATD
MH(GOPMALIMIO C TTOMOIIBIO TAOIUI] U AUArPAMM; UCCIIE0BATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCIIE€ C IPUMEHEHUEM IrpapuuecKux
METOJI0B U JIEKTPOHHBIX CPEACTB;

[YMETb ONEPUPOBATh MOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPaHHBIN YTOJl, CKPEIMBAOIIUECS NPSMBIE,
MapajieIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEHN, YIoJl
MEXKTy TIPSMBIMH, YTOJI MEXY MPSAMOH U IJIOCKOCTBIO, YTOJI MEXIY
MJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMHU, PACCTOSIHUE MEXAY TUIOCKOCTIIMU;

[YMETh MCIIOIb30BaTh MPH PEIICHUHU 3a]1a4 U3yUYEHHbIE ()aKThl U TEOPEMBI
MTAHUMETPUH; YMEHUE OLICHUBAThH pa3Mepbl 00BEKTOB OKPYKAIOIEro MUpPa




KOH(JIMKTHBIX CUTYallui U CMATYATh KOH(IUKTBL;
- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY
3pEHHUsI C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB

OK 06 IIposiBnsiTh
Pa’KIaHCKO-
MaTpUOTUYECKYIO
MO3UIIUIO,
NIEMOHCTPHUPOBATH
0CO3HAHHOE TOBECHUE
Ha OCHOBE
TPaIUIIMOHHBIX
00IIEYCIIOBEUCCKUX
LICHHOCTEH, B TOM
YHUCIIE C YYETOM
rapMOHM3AIUU
MEKHAITMOHATBHBIX U
MEKPETUTUO3HBIX
OTHOILICHUH,
MPUMEHSATH CTaHAAPTHI
AQHTUKOPPYILIMOHHOTO
[MOBEJACHUS

- 0CO3HaHHE 00YYAIOITUMHUCS POCCUHUCKOM
rpak1aHCKOM UJIEHTUYHOCTH;

- [IeJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHEH
[MO3UILIMH JIMYHOCTH Ha OCHOBE JTyXOBHO-
HpPaBCTBEHHBIX LIEHHOCTEW Hapo10B Poccuiickoi
Denepali, ICTOPUYECKUX U HAIMOHAIBHO-
KyJIbTYPHBIX TPaauLUii, GOPMHPOBAHUE CUCTEMBI
3HAYMMBbIX [IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYIILIHOHHOTO MUPOBO33PEHUS,
MPaBOCO3HAHUS, YKOJIOTHIECKOMN KYJIbTYPHI,
CITIOCOOHOCTH CTaBUTb IIEJIH U CTPOUTH
PKM3HCHHBIE I1J1aHbI,

B yacTu rpa)xjaHCKOT0 BOCITUTAHMUS:

- 0CO3HAHUE CBOMX KOHCTUTYLIMOHHBIX ITPaB U
00s13aHHOCTEH, yBaXKEHHE 3aKOHA U
MPaBOIIOPSI/IKA;

- IPUHATHE TPAJAUIIMOHHBIX HAlIMOHAJIbHBIX,
00I1IeueT0BEYECKUX TYMaHUCTHIECKHUX U
NIEMOKPATUYECKUX IICHHOCTEH;

- TOTOBHOCTb ITPOTUBOCTOSITh UIEOJIOTHI
HKCTpeMH3Ma, HallMOHANM3Ma, kKceHo(hoouH,
TTUCKPUMHHAIINH 110 COIIMATIBHBIM, PETUTHO3HBIM,
[PACOBBIM, HalIMOHAJIbHBIM IPU3HAKAM,;

- TOTOBHOCTb BECTU COBMECTHYIO JICSITEIbHOCTD B
WHTEpecax rpakIaHCKOro OOIIeCTBa, YUaCTBOBATH
B CAMOYIIPaBIICHUU B 00111€00pa3oBaTeNLHON
OpraHu3aly U JETCKO-FOHOILIECKUX
OpraHU3aIHsIX;

- YMEHHE B3aUMOJIEUCTBOBATh C COIIMAIbHBIMU
WHCTUTYTaMHU B COOTBETCTBUHU C MX QYHKIUSIMU U
Ha3HAYCHHEM;

- TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOMN

- YMETb OIIEPUPOBATH MOHATUAMMU: NIPAMOYIOJIbHAsI CUCTEMA KOOPMHAT,
KOOPAMHATBI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAILIPHOE
[IPOU3BENICHUE, YTOJI MEXKAY BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEICHHUE
BEKTOpA HA YMCJIO; HAXOAUTD C MOMOIIBIO U3YYEHHBIX (HOPMYIT KOOPANHATHI
CEpEIUHBI OTPE3KA, PACCTOSIHUE MEXKAY ABYMS TOUKAMU;

-yMETb BBIOMPATh MOAXOAIINN U3YUEHHBIH METO AJIs peIIeHUs 3aJauH,
[pacrio3HaBaTh MaTeMaTHYeCKUE (GaKThl © MAaTEMAaTHIECKHUE MOJICIIH B
NPUPOIHBIX U OOIIECTBEHHBIX SBJICHUAX, B HICKYCCTBE; YMEHUE PUBOAUTH
[IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKOW U MUPOBOI
MaTEMaTUYECKON HayKH.

- YMETh OIIEPUPOBATh MOHATUAMU: CIyYalHbIHN ONBIT U Cly4yaiiHOe COOBITHE,
BEPOSITHOCTb CIIy4aifHOIO COOBITHS; YMETh BBIYUCIISITH BEPOSITHOCTD C
MCIIOJIb30BaHUEM TPapUUECKUX METOI0B; IPUMEHATH (POPMYIIBI CIIOKEHUS U
[YMHOKEHHUSI BEpPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI U (OPMYIIBI IIPU
[pEILICHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTHU peaJIbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4allHBIMHU BEJIMYMHAMU; YMEHUE IPUBOIUTH IIPUMEPBI ITPOSBICHUS
3aKOHa OOJIBIIMX YHCEN B IPUPOAHBIX M OOIIECTBEHHBIX SBIEHUIX




NESTeNIbHOCTH;, MATPUOTUIECKOTO

BOCITUTAHHUS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TpaxTaHCKON
WUJICHTUYHOCTH, MaTPUOTU3MA, YBAXKEHUS K CBOEMY
Hapo/1y, YyBCTBAa OTBETCTBEHHOCTH IE€pPe]]
Ponunoi, ropaocTu 3a cBoi kpai, cBoro Poauny,
CBOMU SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOSIIICE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;
[IEHHOCTHOE OTHOIIIEHHE K TOCYJaPCTBEHHBIM
CUMBOJIaM, HICTOPUYECKOMY U IPUPOJTHOMY
HacJIeANI0, TaMATHUKAM, TPAIULIUSIM HAPOJIOB
Poccuu, noctuxxenusim Poccun B Hayke,
MCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPY/IE;
ujeitHas yOex1I€HHOCTh, TOTOBHOCTH K
cirykeHuto u 3ammte OTedecTna,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

OCBOEHHBIE 00YJAIOIIUMUCS MEXIPEAMETHBIE
MOHSTHS U YHUBEPCAIbHBIC yUeOHbIE IEHCTBUS
(peryisTUBHBIC, TO3HABATEIbHEIE,
KOMMYHHUKATHBHBIE);

CITOCOOHOCTB UX HCITOJIb30BaHUS B
[TO3HABATEJIBHON U COL[MAIbHON MTPAKTHKE,
FOTOBHOCTb K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO
M OCYIIECTBIICHUIO YUYEOHOU eATEeTbHOCTH,
OpraHu3aIy y9eOHOTO COTPYAHHYECTBA C
MeJarorndyeCKuMHA paOOTHUKAMHU U CBEPCTHUKAMH,
K YYaCTHIO B IOCTPOCHUH UHIUBUAYaIbHOMN
00pa3zoBaTeNbHON TPACKTOPHUH,

OBJIAJICHUE HaBBIKAMHU y4eOHO-
MCCIIEI0BATENBCKOM, TPOEKTHOU U COLUAIIBHOMN
eITeNIbHOCTH

OK 07 CopeiicTBOBaTh
COXPaHEHHIO
OKpYKaroIEe Cpeabl,
[pecypcocOepexeHHIO,

HE IPUHUMATh IEUCTBUS, TPUHOCSIIHNE BPE
OKpYKalollei cpee;
YMCTb ITPOTrHO3UPOBATH He6HaFOHpI/IHTHBIe

DKOJOI'MYCCKHE MOCICACTBUA MPEANTPHUHUMACMBIX

- YMETb ONEpPUPOBATH MOHATHAMMU: (QYHKIMS, HETIPpephIBHASL (YHKIIMS,
[IPOU3BO/IHAS, IEpPBOOOPA3Hasl, ONPEAEICHHbIN HHTErpall; YMETh HaXOAUTh
[POU3BOIHBIC AIIEMEHTAPHBIX (DYHKIUH, UCIIONB3YsI CIIPABOYHBIE

MaTepHalIbl; UCCIENI0BATh B MPOCTEHIINX CIydasx QyHKIUHU Ha




MPUMEHSTH 3HAHHS 00
M3MEHEHUHU KJIMMaTa,
MPUHIIHAITBL OEPEKITUBOTO
[IPOM3BOICTBA,

B PEKTUBHO
EeNCTBOBATE B
Ype3BbIYANHBIX
CUTYyaLUsIX

HAIIPABJICHHOCTHU,

NEUCTBUMN, IPENOTBpALIATh UX;
[PaCILIMPUTBH OIBIT ACSATEIbHOCTH KOJIOTHYECKON

pa3pabaThIBaTh IUIAH PELICHHUS TPOOIEMBI C
Y4ETOM aHalin3a UMCHOINUXCS MaTCPHUAJIbHBIX U
HeMaTepHAIbHBIX PECYPCOB;

OCYIIECTBIIATH IC/ICHAPABICHHBIN TOUCK
[epeHoca CPEJICTB U CIIOCOOOB JCHCTBHS B
podecCHOHATEHYIO CPEy;

YMETh IIEPEHOCUTH 3HAHUS B MIO3HABATEIILHYIO U
MPAaKTUYCCKYIO oOnactu KHU3HECACATCIIbHOCTH,
npejiaraTb HOBbIC IPOEKTHI, OIICHUBATD HIICH C
MO3UIIUK HOBU3HBI, OpPUT'HHAJIBHOCTH,
[PAaKTHYECKON 3HAYMMOCTH;

1aBaTb OLUCHKY HOBBIM CUTyalllsIM, BHOCUTDH
KOPPEKTHUBBI B ISITEIIBHOCTD, OLICHHUBATh
COOTBETCTBHUE PE3YJILTATOB LENISIM

MOHOTOHHOCTb, HAXOAUTh HAUOOJBIINE U HAMMEHBIIINE 3HAYCHUS (PYHKLUH;
CTPOUTH rpaKi MHOTOUICHOB C UCIOJIb30BaHUEM arlrapaTa
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATh IPOU3BOAHYIO IIPU PEILICHUH 3aa4 Ha
NBUKEHHE; PelllaTh IPAKTUKO-OPUEHTUPOBAHHbBIC 33/1a4U Ha HAMOOJIbIIIUE U
HauMEHBIINE 3HAUYEHUS, Ha HAX0X/I€HNUE IIyTH, CKOPOCTHU U yCKOPEHUS;

[YMETh OIIEpUPOBATH MOHATUSIMHU: JBUKEHUE B IPOCTPAHCTBE, IIOJOOHBIE
(uTyphI B IPOCTPAHCTBE; UCTIOIH30BATH OTHOLICHUE TTOMIAICH
MOBEPXHOCTEH 1 00bEMOB MOJOOHBIX (DUTYP NP PEUICHUH 3a/1a4;

[YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIUUMHBI (JUIMHA, YToJl, IO,
00BeEM, IIJIOMIAIb TOBEPXHOCTH ), UCMOJIB3YS U3yUYeHHBIE (DOPMYIIBI U METOIbI

I1K 1.2. O6ecnieunBath
0e30MacHyIo
OKPY’KaIOMIYIO Cpeay.

YMETh HUHTETPUPOBATH
MpeIMETHBIX 00JacTel;

3HaHUuA

pazpabarbiBaTh IJIaH pELIEHUS MpoOJIEeMBbI C
YY4ETOM aHajJu3a MUMEIOUIUXCS MaTepHAIbHBIX U
HeMaTepraIbHBIX PECYpPCOB;

U3  Ppa3HBIX

YCIIyT)

— YMCETb pe€lIaTb TCEKCTOBBLIC 3ada4d pPAa3HBIX THUIIOB (B TOM YHCIIE Ha
IMPOLCHTHI, JOJU W YaCTH, HAa ABUKCHUC, pa60Ty, CTOUMOCTb TOBApOB U

®dopmoit aTTectarus mo o0eodpa3oBaTeIbHON AUCITUTUTHHE SBISIETCS OUhepenyuposannvlii 3auem.

Tabmuma 2 — KoHTpoJIb 1 OlleHKa OCBOCHHUS 001Ie00pa30BaTeIbHON JUCIUTUIAHEI

CrereHHas,
[oKa3aTellbHas U

BBITOJIHATH BBIYMCIICHUE 3HAUCHHUH 1 TpeoOpa3oBaHMsl BEIPAKEHUH

Paznen/Tema Komnerenuus THI OIEeHOYHBIX
MepOonpusiTHS

Paznen 1. [ToBTopenue OK-01, OK-02, OK- [Biagers MeTOMaMM J10KAa3aTeNIbCTB, aIrOPUTMAMU PEIICHUs 3aaa4; ymenue [[IpomexkyTounast

Kypca MaTEMaTUKH 03, OK-04, OK-05, (dbopMyIUpoOBaTh ONpEIENeHUsl, aKCUOMbl U TEOPEMbI, MPUMEHATh HX, [ATTeCTALMA:

OCHOBHOI IIIKOJIBI OK-06, OK-07, IIK MPOBOJIUTH OKA3aTEJIbHBIE PACCYKIEHUS B X0/I€ PEIICHUS 3a/1a4; V[ughghepenyuposannoiii

Paznen 2. CteneHnu u KOpHHU. YMETh OTIEpUPOBATH MOHIATUSAMU: CTENEHb YKCIIA, JIoTapu(M dncia; yMEeHHe 3ayem




morapugpmMuaecKas
(byHKIIH

Pa3nen 3. OcHOBEI
TPUTOHOMETPHH.
TpuronomeTpuyeckue
(byHKITIN

Paznen 4.91eMeHTBI TEOpUU
BEPOATHOCTEN U
MaTeMaTUIEeCKOM
CTaTUCTUKH

Paznen 5. IIpousBonHas u
nepBooOpaszHas GyHKIUN

Paznen 6 [Ipsmbie u
MIOCKOCTH B TIPOCTPAHCTRBE.
KoopauHaTel 1 BEKTOPHI B
[IPOCTPAHCTBE

Paznen 7. MHOTOrpaHHUKH U
TeJa BpallleHUs

CO CTemeHsIMH U Jorapudpmamu, mpeodpa3zoBaHusi APOOHO-PALUOHATBHBIX
BbIpaKCHUH;

YMETh ONEPUPOBATH TIOHSATUSMU: paIlOHATbHBIC, HWPPAUOHAILHBIC,
MoKa3zaTelbHbIE, CTENEHHbIe, Jorapumuueckue, TPUTOHOMETPUUYECKUE
VPaBHEHHUS U HEPABEHCTBA, UX CUCTEMBIL;

YMETb ONEpUpPOBaTh MOHATUSIMH: (YHKUUS, HENpepbiBHAS (QYHKIIHS,
MPOM3BOJIHAS, TIEPBOOOpA3HAs, ONPEIEICHHBI UHTETPall; YMEHHUE HAXOAUTh
[POU3BOJIHBIE  SJEMEHTAPHBIX  (YHKUUH, HUCHOJB3YyS  CHpPaBOYHBIC
MaTepuaibl; HCCIENOBaTh B  MPOCTEHIIMX Ciydasx (yHKIAA Ha
MOHOTOHHOCTh, HAXOJAUTh HAUOOIBIINE U HAUMEHbBIIINE 3HAUCHUS (PYHKIIUA;
cTpouTh TpadUKd  MHOTOWIEHOB C  HWCIOJB30BAHWMEM  ammapara
MaTEeMaTHYECKOTO aHaIN3a; MPUMEHSATh IPOU3BOAHYIO MPHU PELICHUH 3a7ad
Ha JIBUKCHUE; PelIaTh MPAKTUKO-OPUEHTHPOBAHHBIC 33/1a4H HA HAUOOJIbIINE
1 HAaMEHbIIIME 3HAYCHHUsI, HA HAXOXKJIEHUE MTYTH, CKOPOCTU U YCKOPEHUS;
YMETh OINEPUPOBATh MOHSITHSIMH: pAllMOHANBHAS (YHKIUS, TTOKa3aTelIbHAS
byHKIWHS, CTENIEHHAs byHKIHS, Jorapudmudeckas byHKIHS,
TpUrOHOMEeTpHYeckne (yHKIMU, OOpaTHble (YHKIHMH, YMEHHE CTPOUTH
rpauKy M3Y4YEHHBIX (QYHKIMH, HCIONB30BaTh TpapuKyd IMPU H3YHYEHUU
MPOLIECCOB W 3aBUCHMOCTEH, MPHU pEIIeHHH 3aad U3 JAPYTUX y4eOHBIX
MpeMETOB W 3a/Jad W3 pPEATbHON KW3HH; BBIpaXKaTh (opmyrnaMu
3aBHCHUMOCTH MEXKIY BETUYUHAMU;

YMETh PeIIaTh TEKCTOBBIC 33J]a4H Pa3HBIX THIOB (B TOM YHCJIE HA IMPOIICHTHI,
ITONTM U 4acTH, Ha JIBIDKEHUE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH,
3ajjaud U3 O00JacTH YNpaBJiICHHs JUYHBIMH W CEMECHHBIMH (DHHAHCAMU);
COCTaBIISITh BEIPAXKEHUS, yPABHEHUSI, HEPABEHCTBA M X CUCTEMBI 110 YCIOBUIO
3aJ1auM, UCCIIEeI0BATh MOJIyYEHHOE PELIeHHE U OLIEHUBATh MPaBON0A00HOCTh
PE3yNIbTATOB;

YMETh ONEpUPOBaTh TOHATUSAMU: CpeAHee apudmeTnyeckoe, MeauaHa,
HauOoJbIllee U HaWMEHblIee 3HAYeHMs], pa3Max, AMCIEPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; YMEHHE H3BIIEKaThb, WHTEPIPETHPOBATH
MH(pOpMalMIo, MPEACTABIEHHYI0 B Ta0iulax, Ha AMarpaMmax, rpadukax,
OTpaKAIOIIYI0 CBOMCTBA PEaTbHBIX IMPOIECCOB M SIBICHUH; MPEACTABIATH
MH(pOpMAIIMIO ¢ TOMOIIBIO TAOMWI[ M JHUarpaMmM; HCCIEA0BaTh




CTaTUCTHYECKUE JaHHbIE, B TOM YHCIIE C TNPUMEHEHHEM TIpaduUIecKux
METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

YMETh ONEPUPOBATH MOHATUAMU: CIyYalHBIA OMBIT M CIy4ailHOE COOBITHE,
BEPOATHOCTb CIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSITHOCTH C
MCTIOJIb30BaHUEM IPahUIECKUX METOIOB; IPUMEHATH (DOPMYJIIBI CIIOKEHUS
YMHOKEHUSI BEpOSITHOCTEH, KOMOMHATOpHbIE (akThl U (QOpMyJbl TpU
PELICHUH 3a]a4; OLIEHUBATh BEPOSTHOCTU PEANBbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YalHbIMU BEJIMYMHAMM; YMEHHUE NPHUBOJUTH INPUMEPHI MPOSBICHUSA
3aKOHA OOJIBIIMX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

YMETb OIEpUPOBATh MOHATUSAMHU: TOUKA, IpsIMasi, MJIOCKOCTb, IPOCTPAHCTBO,
NByTpaHHBIA  yroJl, CKPEIIMBAIOIIKECS IMpsMble, NapalieIbHOCTh U
MEePHIEHANKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH, YroJI MEXIY MPSMBIMH, YroJl
MEXly IPSIMON U INIOCKOCTBIO, YIOJ MEXJY IUIOCKOCTSIMH, PACCTOSHUE OT
TOYKU JO IJIOCKOCTH, PACCTOSHHE MEXKIY MPSAMBIMHU, PACCTOSHHE MEXKIY
MJIOCKOCTSIMU; YMEHHE UCTIOIb30BaTh IIPH PELLICHUY 3a/1a4 U3YUEHHbIE (DaKThl
M Teopembl IUIAHMMETPUHM; YMEHHE OIICHMBATh pa3Mepbl OO0BEKTOB
OKpPYXKaroIlero Mupa;

YMETb OIepupoBaThH HOHSTUSIMU: TOXKJIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, YypaBHEHHME, HEPABEHCTBO, CHUCTEMa YypaBHEHUH W
HEPAaBEHCTB, PABHOCWIBHOCTb ypaBHEHHUI, HEPAaBEHCTB U  CHUCTEM,
paliOHaJIbHBbIE, UPpaLMOHAIIBHBIE, IIOKa3aTelbHbIE, CTETICHHBIE,
nmorapumuyueckue, TPUTOHOMETPUUYECKUE YpaBHEHMs, HEpaBeHCTBA U
CHUCTEMBI; YMETh pelIaTh YpPaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
pa3IMYHbIX NPHUEMOB; pElIaTh YpPaBHEHHUS, HEPAaBEHCTBA M CUCTEMBI C
MapaMeTpoM; IPUMEHATh YPaBHEHMs, HEPABEHCTBA, WX CHCTEMBI IS
pellIeHns] MaTeMaTUYeCKUX 3aJa4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JacTeil HAyKu U
[peaJbHOU KU3HU;

YMETh CBOOOJHO OIEPUPOBATh MOHATHSAMH: JIBWXKEHHE, MNapajliesIbHbINA
MEpPeHOC, CUMMETpUs Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 10100us, Mo100HbIe GUTYPBI; YMETh paclio3HaBaTh PaBHbIE
M 1o/I00HbIe (QUTYpbI, B TOM 4YHCJIE€ B MPUPOJE, UCKYCCTBE, apXUTEKTYpE;
YMETb HCII0JIb30BATh reOMETPUUYECKHE OTHOLIECHMSI, HaXOAWTb
FEOMETPUUYECKHUE BEIMYMHBI (IUTMHA, YTOJI, TUIOIAaab, 00BEM) TIPH PEUICHUN
3ajad U3 IPYruX Y4eOHBIX IPEIMETOB M U3 PeaJIbHOM JKU3HU




YMETb OIEPUPOBATh NOHATUSIMH: MHOI'OIPAHHUK, CEYEHHME MHOIOI'PAaHHUKA,
KyO, napamienenunen, NpusMa, HOUpaMuaa, ¢GuUrypa M IOBEPXHOCTb
BpallleHus, LWIMHIpP, KOHYC, map, cdepa, cedeHus (GUrypsl BpalleHUs,
[JIOCKOCTh, Kacarowmasics chepsl, HUINHIPA, KOHYCa, IJI011ab TOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHYycCa, IMJIMHApA, Iuiomanb chepsl, oobeM KyoOa,
NpPSAMOYIOJbHOIO —Mapajulesenuiesna, MNUPaMUIbl, [PU3MBbL, LHUIMHJIPA,
KOHyca, IIapa;, yMeHHE H300pakaTb MHOTOTPAaHHUKM M IOBEPXHOCTH
BPALLEHUS, UX CEUYCHUs OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJICTB; YMETh paclo3HaBaThb CUMMETPUIO B MPOCTPAHCTBE;
YMETh PaCIO3HABATh MPABUIIbHbIE MHOTOI'PAaHHUKH;

YMETb OINEPUPOBATh MOHATHAMM: HPSIMOYroJIbHas CHUCTEMa KOOpIMHAT,
KOOp/AMHATBl ~ TOYKH, BEKTOp, KOOpJAMHATBI  BEKTOpa, CKaJIsIpHOE
[IPOU3BENIECHUE, YIOJl MEXIY BEKTOpaMH, CyMMa BEKTOpPOB, IIPOM3BE/ICHUE
BEKTOpa Ha YMCIIO0; HAXOAUTh C MOMOILBIO U3YYEHHBIX (HOPMYJT KOOPAUHATHI
CepeIUHBl OTPE3Ka, PACCTOSHUE MEXy IBYMSI TOUKaMU

YMETb CBOOOZHO ONEPUPOBATH MOHATUSAMU: CTEHEHb C LEJIBIM I10Ka3aTelleM,
KOPEHb HaTypaJbHOM CTENEHM, CTENEHb C PalMOHAIBHBIM IIOKAa3aTElIEM,
CTENEeHb C JECWCTBUTEIbHBIM (BEIIECTBEHHBIM) IIOKa3aTesIeM, JIOTapupm
4KCIIa, CHHYC, KOCHHYC U TAHT€HC IIPOM3BOJIBHOIO YHCIIA;

YMETb CBOOOJHO ONEPUPOBATH MOHATUSAMU: rpaduk (GyHKIUH, oOpaTHas
(byHKUIMSA, KOMIO3UIMS (QYyHKIUH, JIuHeHHas QYHKUUSA, KBajJpaTU4Has
(byHKIMS, cTeneHHas QYHKIMS C LIeTIbIM IT0Ka3aTeleM, TPUTOHOMETPUYECKIE
(byHKIMH, OOpaTHblE TPUTOHOMETpHUYECKHE (YHKIMH, MOKa3aTelabHas H
norapudmuueckas GyHKIUN; YMETb CTPOUTH IpadUKH (PyHKIINMN, BBITOJHATh
npeoOpa3oBaHus rpaguKoB HyHKIMIH;

YMETb HCHOJb30BaTh TIpaduku GYHKIUM A8 H3y4eHHs] MPOLECCOB U
3aBUCUMOCTEH MpH peleHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEIMETOB M U3
[peasibHOM JKU3HM; BbIpa)kaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY BEITMUYMHAMU;
CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: YETHOCTh (DYHKUMH, NEPUOTUYHOCTH
(yHKIIUN, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
(byHKIMN, HAaHOOJbIlIEe M HAUMEHbIIIEe 3HAUCHU (PYHKIIMU Ha IPOMEXKYTKE;
YMETb MPOBOJIUTH HCCleA0BaHNEe (QYyHKIIUY;

YMETh HCIIONB30BaTh CBOMCTBA M Tpapukd (GYHKIMHA JUIS  peIIeHUs
YPaBHEHMI, HEPaBEHCTB M 3aJad C IapaMeTpamH; W300pakaTh Ha




KOOPJAMHATHOM IIJIOCKOCTH MHOKECTBA PELECHUN YPABHEHUM, HEPABEHCTB U
WX CUCTEM

YMETh HCIOJb30BAaTh MPU PEIICHUM 3a/1a4 M3y4YCHHbIE (DAKTBI M TEOPEMbI
[JIaHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIEro MUPa
*YMETh OIEpPHpOBATh MOHATUSMH: OIpEJCICHUE, aKCHOMa, Teopema,
CIIEICTBUE,  CBOMCTBO, IPU3HAK,  JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
(bopMyIHpPOBKH; yMETh (HOpMYIUpPOBaTh OOpPaTHOE W MPOTHBONOJIOKHOE
YTBEPKICHHUE, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPBI, UCII0JIb30BATh METO
MaTeMaTUYeCKON MHAYKLUUHU; IPOBOAUTH JOKAa3aTEJIbHbIE PACCYKACHUS NPU
pELIEHNN 3a]a4, OLIEHUBATh JIOTMYECKYIO IIPABHIIBHOCTD PACCYKIECHUI;
*yMeTh CBOOOJHO  ONEPHPOBATH TMOHATHAMHU:  IIOCIEIOBATEIHLHOCTD,
aprudMeTHuecKas Iporpeccus, reoMeTpuuecKkas Iporpeccus, OECKOHEYHO
yObIBaroL1as reoMeTpuyuecKas IpOrpeccusi; YMETb 3a/1aBaTh
[0CJIEeI0BATEIbHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX (OpMYJI;
*yMeTh BBIOMPATh MOAXOISAIIMN METOX JJISl PelIeHUs 3a/a4d; [MOHUMaHHE
3HAYMMOCTH MAaTeMaTHUKH B M3YYEHUU NPUPOAHBIX M OOLIECTBEHHBIX
[IPOLIECCOB M  SABJIEHUH; YyMETh paclo3HaBaTb IPOSBICHUE 3aKOHOB
MaTeMaTUKd B HCKYCCTBE, YMETh HPHUBOJIUTH IPUMEPHl MaTeMaTHUYECKHX
OTKPBITUIA POCCUNCKON U MUPOBOW MaTeMaTHYECKOW HAYKHU

YMETb OINEpPUPOBATH TMOHATHUSMHU: JBUKEHHE B IMPOCTPAHCTBE, MOJOOHBIE
burypsl B IPOCTPAHCTBE; MCIIOJIB30BaTh OTHOLICHHME  IIOLIaeH
MOBEpXHOCTEN M 00bEMOB NOJTIOOHBIX (DUTYpP MPU PELICHUH 3a/1a4;

YMETb BBIYMCIIATH I'€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTOJI, IUIOLIANb,
00BeM, III0MIA/1b TOBEPXHOCTH ), UCTIONb3YsI M3YUEHHbIE (DOPMYIIBI U METO/IbI)




2 OIEHOYHBIE MATEPHUAJIBI U1 MIPOMEKYTOYHOM ATTECTAIIAA

HpeI[MeTOM OLICHKH ABJIAIOTCA JUCHHUINIMHAPHBIC PE3YJIBTAThl OCBOCHUA O6H.[CO6paSOBaTCJ'II)HOI71

JUCHUITIINHBI

OrneHka ocBoeHHMsI 001Ie00pa30BaTeILHON JUCIUIUIMHBI TPEyCMaTPUBACT MTPOBEACHUE

oughghepenyuposannoeo 3auema.

Tabmuna 3 — OneHka pe3yabTaTOB OCBOCHUS AUCIUTUINHBI

B pe3ysabTaTe u3yueHusi 0011e00pa3oBaTebHOM TUCIUIIIHHBI

Ne
TEOPETHYECKOT 0
BONpoOCca

Ne
NMPAKTHYECKOT 0
3aaHuA

[IpenmeTHbIe pe3ybTaThI:

BIIAJICTh METOJJAMH JI0KA3aTEIbCTB, AITOPUTMAMHU PEILICHUS 3a/1a4;
yMeHHe (pOpMYITHUPOBAThH ONPEAETICHHS, AKCHOMBI U TEOPEMBI,
MPUMEHSTH UX, TPOBOJIUTH J0Ka3aTEIbHBIE PACCYKICHUS B X0
pEIICHUS 3a/1a4;

21-32

6,15,18

- YMETh ONIEPUPOBATH MOHATUSAMU: CTETIEHb YHCIa, Torapu(m
YUCIIa; YMEHHE BBIMOJIHATH BHIYMCICHHE 3HAYCHUHN 1
MpeoOpa3oBaHus BEIPAKEHU CO CTETIEHSIMU U Jlorapudmamu,
npeoOpazoBanus APOOHO-PAIIIOHATIBLHBIX BBIPAKCHU;

1,2

- YMCTBb OIICPpHUPOBATH NOHATUAMU: pALlUOHAIIBHBIC,
HPppaluOHAJIBHBIC, ITOKA3aTCIIbHBIC, CTCIICHHEIC, norapmbMqucm/Ie,
TPUTOHOMCTPHUYCCKUC YPABHCHUA U

HCPAaBCHCTBA, NX CUCTCMBI;

6, 14-18

5,12

- YMETh OIEpPUPOBATh MOHATUAMU: (PYHKIIUS, HETIPEPBHIBHAS
(byHKIMS, TPOU3BOIHAS, TIEpBOOOpa3Has, ONpeaeIeHHbIN
MHTETpaJl; yMEHUE HaXOUTh IPOU3BOIHBIE 3JIEMEHTAPHBIX
(byHKIMI, NCIIOJIB3YS CIIPAaBOYHbIE MaTepUalbl; HCCIEA0BATh B
MPOCTEUIINX CIy4asiX (YHKIHUH HA MOHOTOHHOCTb, HAXO/IUTh
HauOO0JIbIINE U HAMMEHbIINE 3HaUeHNUs QyHKUIUN; CTPOUTD
rpaduKyi MHOTOYJICHOB C HCIOJIb30BAHUEM arlapara
MaTeMaTUYeCKOT0 aHalln3a; MPUMEHSTh IPOU3BOIHYIO IpU
pELIEHNN 3a]a4 Ha JIBM)KEHUE; pelIaTh PAKTUKO-
OpUEHTUPOBAaHHBIE 337]a4l Ha HAUOOJIbIIINE U HAUMEHbIIINE
3HAYEHUS], HA HAX0XJIEHUE MYTH, CKOPOCTH U YCKOPEHMUS;

8-13

8,9,10,13,14

- YMETb ONEPUPOBATh MOHATUSAMU: palllOHANIbHAS QYHKIHS,
nokaszareiabHas QYHKLUS, CTeTeHHas QyHKIHSA, JorapupMUUecKas
(byHKIUS, TPUTOHOMETpUYecKre PyHKIINU, OOpaTHbIE PYHKIIMH;
YMEHHUE CTPOUTH IpaUKu U3yueHHBIX (DYHKIMHA, HCIIOIB30BaTh
rpaduKu Mpu U3y4EeHUH MPOIIECCOB U 3aBUCUMOCTEM, MIPH peIIeHnN
3ajad U3 APYrux yuyeOHBIX MPEIMETOB U 3a/1a4 U3

peasbHOM KU3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXTY
BEIIMYMHAMU;

7,39-43

3,6,13

- YMETh PelllaTh TEKCTOBbBIE 33]]a4H PA3HBIX TUIIOB (B TOM YUCJIE HA
MPOLIEHTHI, O U YacTH, Ha IBIXKEHUE, paboTy, CTOMMOCTh
TOBapOB U YCIYT, HAJIOTH, 3a/1a4 U3 00JIACTH yIPaBICHUS
ITMYHBIMHU U CEMEHHBIMU (DMHAHCAMU); COCTABIIATH BHIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a]1a4H,
MCCIIE0BATh MOJYYEHHOE PEIICHUE U OLICHUBATh
MpaBi10n0100HOCTh PE3YIbTATOB;

14-18

19

- YMETb ONEpUPOBAThH MOHATUSAMU: CpeHee apudmeTndeckoe,

19,20,44

11,13




MearaHa, Haubosblliee 1 HAaUMEHbIIee 3HaUeHus, pa3Max,
cTiepcus, CTaHAapTHOE OTKIIOHEHHE YHCIIOBOro Habopa; yMeHue
M3BJIEKATh, UHTEPIIPETUPOBATh HH(POPMALIHIO, IPEACTABICHHYIO B
Ta0JIMIax, Ha AuarpaMMax, rpadukax, OTpakarolIyo CBOMCTBA
[peasIbHBIX MPOLIECCOB U SABJICHUIL; MPEACTABIATH HHPOPMAIUIO C
ITOMOIIIBIO Ta6JII/II_I " JuarpamMmm; UCCiacaoBaTb CTATUCTUICCKUC
TaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IrpapuuecKux METO0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEpUPOBATh MOHATHIMU: CIy4aHBINA OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTD CIIy4alfHOI'O COOBITHS; YMEHUE BBIUUCIIATh
BEPOSTHOCTH C MCIIOJIb30BAaHHEM TPaPUUECKUX METOOB;
PUMEHATH (POPMYJIBI CIIOKEHUS U YMHOKEHUS BEPOSITHOCTEH,
KOMOWHATOPHBIE (DaKThI U (POPMYJIBI IPU PEIICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4allHbIMU BEJIUYMHAMU; YMEHUE IPUBOIUTH IPUMEPBI
MPOSIBJICHUS 3aKOHA OOJIBLIMX YUCEIl B IPUPOAHBIX U
0OI11€CTBEHHBIX SBJICHUSIX;

19,20

511

- YMETb OIIEPUPOBATH ITOHATUAMU: TOUYKA, IIPsAMas, IIJIOCKOCTD,
[IPOCTPAHCTBO, ABYTPAHHBIN YIOJl, CKPEIIMBAOIINECS MIPSIMBIE,
1apauIeJIbHOCTD U NEPIEHIUKYIJIIPHOCTD NPSIMBIX U IIJIOCKOCTEH,
YTOJI MEKTy IIPSIMBIMH, YTOJI MEXAY IPSIMOU U IUIOCKOCTBIO, YIOJI
MEXIY IJIOCKOCTSAMU, PACCTOSHUE OT TOYKH 10 IUIOCKOCTH,
[PACCTOSIHUE MEXKIY IIPSMBIMH, PACCTOSTHUE MEXKIY INIOCKOCTSIMHY;
YMEHHUE MCII0JIb30BaTh MIPU PELICHUH 331a4 U3YUeHHbIE (DaKThl U
TEOpPEMBI IJIAHUMETPUU; YMEHHUE OLIEHUBATh pa3Mepbl OObEKTOB
OKPY’KaOIIEro MUpa;

21-32

15

- YMCTb OINICPHUPOBATH HOHATUAMM: TOXKIACCTBO, TOXKIACCTBECHHOC
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HCPAaBCHCTB, PABHOCHUJIBHOCTDb ypaBHeHHfI, HCPAaBCHCTB U CUCTEM,
palMoHalIbHBIC, UPPALMOHAIIBHEIC, [I0KA3aTEIbHBIC, CTEIICHHBIE,
norapuMuyeckre, TPUrOHOMETPUYECKUE YPaBHEHM I, HEpaBEHCTBA
U CUCTEMBI; YMETh pellaTh YpPaBHEHUS, HEPABECHCTBA U CUCTEMBI C
[MOMOILIBIO PA3JIMYHLIX IIPUEMOB; PEIIAaTh YPaBHEHNS, HEPABEHCTBA
U CUCTEMBI C IIapaMeTPOM; IIPUMEHATh YPaBHEHUS, HEPABCHCTBA,
MX CUCTEMBI IJId PCIICHHUA MAaTEMATHYCCKUX 3a1a4 U

3aJa4 U3 pa3IMuHbIX 00JacTel HAyKH U peabHOM KU3HU;

4,5, 6,

- YMETh CBOOOJTHO OTICPUPOBATH MTOHATHSIMHU: JIBIYKEHUE,
MapauIeIbHBIA IePeHOC, CHMMETPHSI Ha TIIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, MPeodpa3zoBaHue MOA00Hs, TOTO00HBIC
(bUrypbl; yMETh paclo3HaBaTh paBHbIC U MOJ00HBIE (DUTYPHI, B TOM
YHCIIe B IPUPOJIC, HICKYCCTBE, apXUTEKTYpe; YMETh UCIOJIb30BaTh
FEOMETPUUYECKHUE OTHOIICHHUSI, HAXOUTh T€OMETPHUUECKHE
BEITMYUHBI (JJIMHA, YTOJ, TUIOMAL, 00HEM) TIPH PEIICHNUN 3a/1a4 U3
MPYTUX y4eOHBIX MPEAMETOB U U3 pearbHOU

PKI3HH

21-32

15,18

- YMETh ONEPHUPOBATh NOHATHSIMHI: MHOTOTPaHHHK, CEUYCHNE
MHOTOTpaHHHKa, Ky0, apajuieJenurnes, npusMa, MupamMmuia,
(urypa u moBepxXHOCTh BpallleHUs, ITUINHAP, KOHYC, 11ap, cdepa,
ceueHHs! (pUrypsl BpalleHus, IIOCKOCTb, Kacarommascst cepsl,
[VJTMH/PA, KOHYCA, TIOMIAAb MOBEPXHOCTH MIUPAMU/IBL, TIPHU3MBI,
KOHYycCa, HMIMHAPA, IJI0Iaas chepsl, 00beM Kyoa,
MPSMOYTOJIBHOTO MapajuleNienuneia, MUPaMUIbl, TPU3MBL,

21-32

15,18




[MIMH]Ipa, KOHYCa, Iapa; yMeHne n300pakaTb MHOTOTPAHHUKH U
MOBEPXHOCTHU BpAIIEHUS, UX CEUEHUS OT PYKH, C TIOMOIIIbIO
YEPTEHKHBIX MHCTPYMEHTOB U 3JICKTPOHHBIX CPEJCTB; YMETh
[pacro3HaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMETh PAaCllO3HABATh
MpaBUJIbHbIE MHOTOIPAaHHUKH;

- YMETb ONEPUPOBATH MOHATUSAMU: PSIMOYTOJIbHAS CUCTEMA
KOOPJIUHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE MPOM3BECHUE, YTOJI MEXAYy BEKTOpaMU, CyMMa
BEKTOPOB, IPOU3BEJCHUE BEKTOPA Ha YHUCII0; HAXOAUTh C TTIOMOIIBIO
M3YYEHHBIX (POPMYII KOOPIUHATHI CEPEUHBI OTPE3KA,

[paccTosTHUE MEXKY ABYMsI TOUKAMU

33-37

- YMETbh CBOOOTHO ONIEPUPOBATH MOHATHSIMU: CTETIEHD C IEJIBIM
MoKa3aTeJieM, KOpEHb HaTypaJlbHOW CTENEHH, CTENIEHb C
paloHaIbHBIM MTOKA3aTeNIeM, CTETICHb C ICHCTBUTEIHHBIM
(BeIIeCTBEHHBIM ) IIOKa3aTelieM, Jorapudm drcia, CHHYC, KOCHHYC
1 TAHT€HC MTPOU3BOJIHLHOTO YUCIIA;

2-6

2,3,7

- YMETh CBOOOTHO ONIEPUPOBATH MOHATUAMU: TpaduK QYHKINH,
oOpaTHast QyHKIHUSA, KOMIIO3ULIUS QYHKIUH, THHEHHas QyHKIuS,
KBaJpaTHYHast QYHKIUS, CTeIICHHAs (QYHKIUS C IIeTTBIM
rokazaresieM, TPUTOHOMETpUYecKrue (PYyHKIIUU, OOpaTHbIC
TPUTOHOMETpHYSCKHE (DYHKITUH, IOKA3aTeIbHAS U
norapudmuueckas GyHKIUH; YMETh CTPOUTH rpa@uKu PyHKIIHIA,
BBIMOJHATH IPeoOpa3oBaHus rpaduKoB (HyHKIIHIA;

7, 39-43

13,16

- YMETh MCII0JIb30BaTh rpaduku GyHKIMN A1 U3yUEeHUs
MPOLIECCOB U 3aBUCUMOCTEH MPHU PELICHUN 33]a4 U3 IPYTUX
y4eOHBIX IPEAMETOB U U3 PEANbHOM KU3HH; BHIPAXKAaTh
(bopMyIaMu 3aBUCUMOCTH MEX]Y BEJTMUYMHAMY,

7, 39-43

16

- CBOOOJTHO OTEPUPOBATH MOHITUSIMH: YETHOCTh (DYHKIUH,
MEpUOIMYHOCTD (DYHKIIMU, OTPAaHUYEHHOCTD (DYHKIIUH,
MOHOTOHHOCTb (DYHKIIUH, SKCTpEMYM (QYHKIIUHU, HAUOOJIbILIEE U
HalMEHbIIIee 3HaUeHUs! PYHKIUN Ha IPOMEKYTKE; YMETh
MPOBOJUTH UCCIIeI0OBaHNE QYHKIUMY,

7, 39-43

13

- YMETh MCII0JIb30BaTh CBOICTBA U rpaduku QyHKIMHA 11 pereHus
YpaBHEHUI, HEPABEHCTB U 3aj1ay ¢ apaMeTpaMu; U300pakaTh Ha
KOOpPJAMHATHOM IJIOCKOCTU MHOXKECTBA PELLIEHUI

YpaBHEHUI, HEPABEHCTB U X CHCTEM

7,14-18, 39-43

16

- yMETh HCIOJIL30BaTh NIPU PEIICHUH 33]1a4 H3yUYCHHBIC (haKThl 1
TCOPEMBI INTAHUMETPUHU, YMCHUC OLICHHUBATH Pa3MEPhbl 00BEKTOB
OKPYIKAFOIIEro MUpa

21-32

15,18

- *yMmeTb onepupoBaTh NOHITUSIMU: ONPEEICHNE, aKCUOMA,
TeopeMa, ClIeACTBHE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
[paBHOCUJIbHBIE OPMYIUPOBKH; YMETH (HOPMYIHPOBATh OOpaTHOE
Y TIPOTUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOAUTDH IPUMEPHI U
KOHTPIIPUMEPBI, UCII0JIb30BATh METO]] MAaTEMATUYECKOM
MHAYKIMW; IPOBOAUTH JOKA3aTENIbHbBIE PACCYKICHUS IPU
pEeLICHUH 3a]a4, OLICHUBATh JIOTHYECKYIO IIPABUIBHOCTD
[PacCy>KIICHHI;

21-32

7,15,18

- *yMeTh CBOOOIHO ONEepUPOBATH TOHATHSMU:
M0CJIeIOBATEIBHOCTD, apu(METHYECKAsI TPOTPECCHS,
reOMeTpHYECKast MPOTpeccHsi, 0ECKOHEYHO YOBIBAOIIIAS
reoMeTpUYIECcKasi POTPECCHsi; YMETh 3a/1aBaTh
M0CJICIOBATEIBFHOCTH, B TOM YHCJIE C TIOMOIIHIO PEKYPPEHTHBIX

46-48

17




popmy;

- YMETb BBIOMPATh MOIXOSAIINI METO/T JJIs PEeLICHUs 3a/1auu; 1
MOHUMaHWE 3HAYUMOCTH MAaTEMATUKHU B U3YUYCHUU MPUPOJAHBIX U
0OLIECTBEHHBIX MPOLIECCOB U SIBIICHUN; yMETh PaclO3HABATh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B UCKYCCTBE, YMETh IIPUBOIUTH
MPUMEPbl MATEMATUYECKUX OTKPBITUIA POCCUHCKON U MUPOBOM
MaTEMaTUYECKON HAyKH

16

- YMETh OIIEPUPOBATH MOHITHSIMU: JIBH)KCHHE B TIPOCTPAHCTBE, 21-32
10100HbBIE (PUTYPBI B IPOCTPAHCTBE; UCIIOJIB30BATh OTHOIIICHUE
JI011aJIeH TOBEPXHOCTEH U 00EMOB MOAOOHBIX (pHUTyp mpu
peleHUH 337134,

18

- YMETh BBIYHUCIIATh TCOMETPUYCCKUEC BEIMYUHBI (JTTMHA, YTOJ, 21-32
MI011a/1b, 00BEM, TUIOIIA/H ITOBEPXHOCTH ), HCIIOJIb3YSI U3YYCHHEIC
(OpPMYJIIBI U METOIBI

15,18

TEOPETUYECKHUE BOITPOCHI

MaremMaTHKa B HayKe, TEXHUKE, 3KOHOMUKE, UH()OPMAIIMOHHBIX TEXHOJIOTUSIX U MIPAKTUYECKON
JIeATEIbHOCTH.

CremneHp, CBOMCTBA CTCIICHEH.

Kopens, cBoiCTBa KOPHEH.

Jlorapudm, coiictBa jgorapugpma. OCHOBHOE JOrapu(PMHUECKOE TOXKIECTBO.
®opmyiiel npuBeneHus. OCHOBHbIE TPUTOHOMETPUUECKHUE TOXK/IECTBA.
Tpuronomerpruyeckue ypaBHEHUsl.

[TpeobpazoBanus rpadukoB. (MapauieIbHbIN MEPEHOC, CKATHE, PACTIKEHHE)
[TpousBonHas. ['eomerpuueckuii 1 GU3NUECKU CMBICT TPOU3BOTHOI.
[Ipon3BoiHbIE OCHOBHBIX 371€MEHTApHBIX QyHKUINNA. DOpMYIIbI
mddepeHpoBaHysL.

[Ipumenenne npou3BoJHOM K HccieaoBaHnI0 GpyHKIuN. Cxema uccie10BaHusl.
ITepBooOpaznas. [leppooOpa3Hble 21eMEHTapHBIX (QYHKIHUI.
Heonpenenennsiii uHTErpas.

Onpenenennsblit uaTerpai. ®@opmyna Hetotona-JlelibHuma.

PanronanbHble U MppanoHaIbHbIE YPaBHEHUS.

[Toka3arenbHble U JOrapuPMUUECKUE YPAaBHEHUSL.

PannonanbHble U uppaloHaibHbIE HEPABEHCTBA.

[ToxazarenbHble U TorapupMUIECKUE HEPABEHCTBA.

MeTto MHTEpPBAJIOB.

OcHoBHbIE NOHATUSA KOMOMHATOPUKH.

CoO0bITHE U BEPOSITHOCTH COOBITHS.

B3anmHOE pacnioniokeHue NpsAMBIX U IITIOCKOCTEN B POCTPAHCTBE.
[lepneniuKysp ¥ HAKJIOHHAS.

IIpusma. Ee nneMeHTHI.

[Tapamnenenunen. Ero sneMeHTslI.

[Inpamupna. Ee anemeHTsI.

[TonHast 1 60KOBast MOBEPXHOCTH MHOTOTPAHHHUKOB.

ITpaBHIIBHBIE MHOTOIPaHHUKH.

Humungp.

Komnyc.

lap u cepa.

O6Bem. Dopmyitbl 00beMa MHOTOTPAaHHUKOB.

dopmyIibl 00beMa IMHAPA KOHYCa Iapa.

JlexkapToBa cucTemMa KOOpAHUHAT.

Bexkropsl. Monyns BekTopa.




CrnoxxeHue BEKTOpOB.

CkanspHOe MPOU3BEICHHE BEKTOPOB.

Paznoxxenne BeKTOpa 1o HAIPaBICHUAM. YTOJI MEX/y ABYMS BEKTOPaMH.
[IpumeHeHne rOTOBBIX KOMITBIOTEPHBIX IPOTrPaMM P PEIICHNH 33134
Parnmonanbhas GyHKIHS,

[NokazaTenbHas QyHKIW,

CrenenHast GyHKIHS,

Jlorapudmuueckas GyHKIHS,

Tpuronomerpuueckue QyHKINU, 00paTHBIC PYHKIIUN

DJIeMEeHTBI MAaTEMAaTHYECKON CTaTUCTUKH

[IpocTeie u ClIoKHBIE TIPOLIEHTHI

[TocnenoBarensHOCTD

Apudmerndeckas mporpeccus

['eomeTprueckas mporpeccus

IMPAKTUYECKHUE 3AJIAHUSA
Nel. Boruuciure: (1 6ar)
1,6-0,4-0,4 0,08-23
1l ——7— 6 3,4-10-2)(5-10-2 11 —
1,47 2,62 ( ) ) 22.0,2
2,7-(1,7*-15 0,53-2,3
2 ( ) 7T — 12 |(5-10-2)3(2-103)
512 +5,1-45+4,5? 4—-62
3,52 -2 52 11415
3 8 (=) — — — 13 (2-10%)*(19-10-9)
0,8-0,6—0,6 011 44
4.(0,8> -0,8-1,7+1,7%)
4 (8-102)2(3-1072) 9 14| (9,2-10-2)(9-10%)
16°+34°
23 .4
10 11 17_ 19
5 2-10-2)2(14 - 104 10 — 15 — . __
(2-10-2)2(14 - 109) B >3 035i5)
50
Ne2. Boruuciure: (1 6ar)
1 llog,,2+log,, 72 6 | og 16— 1 og . 11  |lg13-1g130
B66°g -
2 |logs 75— logs 3 7 2 - 12 |lg8+1g125
0095 005 ( \/6)1LOg96 . g g
3 log 6+log 3_ 8 log” +1log _ B loglogm+2
33 2 2 3 4 4
4 llog 16-log 1 - logs? 9 |logz81—10gs327 14 llogslogslogz 16
° 25
5 10§8—10g2+10gm 10 flog: 54 —log: 2 15 logl-i;ﬁ“’g\/37 -
555 4 — 1 V7 7
Ne3. Haiigure 3Hauenune BoipaxkeHusi: (1 6ajiia)
1 c0s2070 6 28sin101°-cos101° (11 5si k610
cos270 si n202° sin2999




2 7 4sin87°-cos87° 12 18 sin40° - cos 40°
sinl74° si n80°
3 | 46sin152°-cos152° 8 40sin4o°- cos4° 13 | 18sinlll°e-cos111e
sin 304° sin8° sin222°
4| 18sinll7°-cos117° |9 44sinl76°-cos176° | 14 30sin56°-cos56°
sin234° sin352° sinll2°
5 305in80° - cos 80° 10 4Sinlln_-coslln_ 15 42sin50° - cos 50°
sinl60° 1212 sinl00°

Ne4. Haiinute kopenb ypaBHeHus: (1 6asia)

1 Vi—6x=7 6 V54— 3x = —x 11 V28 ¥ 3x = —x

2 7 V21+4x = x 12 V12 +x=x

3 8 B [ V30-x=—x
4 VI8 + 7x = x 9 14 V=36 —13x = —x
5

V2=x=x 10 V—=72—-17x=—-x (15 Vv—20—9x = —x

Ne 5. Pemnth 3axauy (1 6aswr)

VY 6a0ymiku 10 yamek: 7 ¢ KpaCHbIMHU LIBETaMH, OCTaJIbHbIE C CHHUMU. baOyIlika HajauBaeT 4yaii B cirydaitHO
BbIOpaHHYy0 yalky. Haliiure BeposSTHOCTh TOTO, YTO 3TO OYJIET Yalllka ¢ CHHUMHU LIBETaMu?

Konkypc ucnonnureneit mpoBoautcs B 3 1Hs. Beero 3asBneno 40 BbICTyIIICHUI — 110 OAHOMY M3 KaXKI0M
cTpanbl. B nepBbiii 1eHb 30 BBICTYIICHHH, OCTaJIbHBIE PACIIPEIEIeHbl TOPOBHY MEX]y OCTaBIIMMMCS
nasmu. [lopsaok BelcTymieHMH onpenensieTcss kpeduem. KakoBa BeposSTHOCTb, YTO BBICTYIJICHHUE
Poccuu cocroutcs B TpeTuii 1eHb KOHKypca?

XKens, Bans, Kouns, JIEns u @ens 6pocunu xpeduil — komy uaru B Marasut. Haiiaure BeposiTHOCTb TOTO,
YTO B Marasus nowner JI€ns

Muiua, Poma, Oner, ITama u Jluma 6pocuinu xpebuit — komy Hadyate urpy. Haiinure BeposiTHOCTB TOTO,
YTO HAYMHATh Urpy Oyner Poma

Konkypc ucnonnureneit mpoBoautcs B 3 1Hs. Beero 3asBieHo 60 BbICTYIIICHUI — 110 OAHOMY M3 KaXKI0H
cTpanbl. B nepBbiii 1eHb 30 BBICTYIICHHH, OCTaJIbHBIE PACIPEEIeHbl TOPOBHY MEX]y OCTaBIIMMMCS
nasvu. [lopsaok BelcTymieHMH omnpenensieTcs kpebuem. KakoBa BeposSTHOCTb, YTO BBICTYIICHHE
Poccuu cocTontcs B TpeTuil 1eHbh KOHKypca?

Konkypc ncnonnureneii nposoaurcs B 3 aHd. Beero 3asBineno 60 BHICTYIUIEHUI — IO OJTHOMY U3 KaXJ10H
cTpaHbl. B mepBblil JeHp 18 BBICTYIUIEHHH, OCTaJIbHBIE PACIIPEIEIICHBI IOPOBHY MEXIY OCTABIIMMUCS
nasvu. [lopsaok BeIcTymieHMH ompenensieTcss xpebuem. KakoBa BeposSTHOCTb, YTO BBICTYIICHHE
Poccuu coctontcs B TpeTuil 1eHbh KOHKypca?

[lepen Hauanom ¢pyTOOIBHOrO MaTya Cy/bsi OpOCAET MOHETY, YTOOBI ONIPE/IENNUTh, KaKas U3 KOMaH OyaeT
nepsast BiaaeTs MsiuoM. Komanaa «XyTopsiHka» 1o ouepeau urpaet ¢ komannamu «Pagyra», «Zlpyx6ay,
«3aps», «Bonsy». Haligure BEpoOATHOCTh TOTO, YTO KOMaHJa

«XyTopsiHKa» Oy/eT UMETh MPaBo BIaJAE€Th MIYOM TOJIbKO B MIEPBHIX JBYX MaTyax.

[lepen Hauanom ¢pyTOOIBHOrO MaTua Cy/Ibsi OPOCAET MOHETY, YTOOBI ONPENIENNTh, KaKas U3 KOMaH[ OyeT
nepBas Biaageth mMsauoM. Komanpa «baiikamy mo ouepeau urpaer ¢ komaHaamu «Amyp», «EHucei»,
« pteimy. Haliiute BeposSTHOCTH TOTO, 4TO KOMaHa «baiikam» OyaeT mepBoil BiIaieTh MI4OM TOJIBKO B
Urpe ¢ KOMaHA0U «AMyp»

[lepen Hayamom BoOIEHOOIBHOTO MaTya KamuTaHbl KOMaH[ OpocaroT kpeOuii, 4yTOOBI ONPEeIeNNUTh, KaKas
u3 KoMaH[ OyJieT nepBas ojaBaTh M4 B urpy. Komanna «boraTelpby» 1o oduepenu Urpaer ¢ KoMaH1aMu
«T'omnad» u «Benukan». Haiinute BeposITHOCTH TOTO, YTO MpaBO MEPBOHM Mofauyud B 00EMX MaTdax
BBIMIpAacT KoMaHza «borateipey.



[lepen Hayamom BOIEHO0IBHOTO MaTya KamuTaHbl KOMaH OpOcaloT kpeOuii, 4yTOOBI ONPEeIeNNUTh, KaKas
U3 KOMaH] OyzeT nepBas nojgaBars Ma4 B urpy. Komanaa «3ymMpya» o ouepeau Urpaer ¢ KOMaHaaMu
«Candupy, «Ametuct», «Anmaz» u «Xpuzonut». Haiiaure BeposATHOCTH TOTO, YTO MpPaBO IEPBOU
[I0JIa4¥ BO BCEX 4YETHIPEX MaT4ax BBIMIPAcT KOMaHIA

«A3ymMpy».

Ha copeBHOBaHMsI 10 METAHUIO A/1pa IIprexaiu 2 cnoprcMena u3 BenukoOpuranuu, 2 u3 Mcnanuu u 4 u3
[IBetinapuu. [Topsaok BRICTYIUICHUH onpeaensieTcs xpedrem. HailTu BEpOSITHOCTh TOTO, YTO BOCHMBIM
Oyzer BeICTyIaTh criopTcMeH u3 Mcnanuun

Ha copeBHOBaHus 1o npebkkaMm B Boay npuexainu 6 cnoprcmena us Wramuu, 3 u3 I'epmanuun u 3 us3
Poccuu. [lopsinok BeicTymieHui onpenensercs xxpeduem. Haiitu BeposTHOCTb TOro, 4TO TpeTbUM OyieT
BBICTYIIaTh CIIOPTCMEH U3 ['epmanuun

Ha copeBHOBaHMSI MO NpBDKKaM B BOAY IpHUEXaidu 2 cnopTcMeHa u3 ABctpuu, 7 uz Opanuuu U 3 u3
Bensrun. [opsiaok BeIcTyIUICHUH onpeaensiercs skpeduem. HaliTi BEpoSATHOCTB TOTO, 4YTO BTOPBIM OyIeT
BBICTYIIaTh CIIOPTCMEH U3 benprun

Ha copeBHOBaHus 10 IpbDKKaM B BOJy IpHexanu 7 cnopTcMeHa u3 Benrpuu, 6 uz lIseiinapuu u 2 u3
['epmanuu. Iopsiiok BeIcTymieHui onpezaensercs xxpeduem. HaliTu BeposITHOCTb TOT0, UTO HATHIM OyAeT
BBICTYNaTh crioprcMeH u3 [lIBelinapun

[Tepen Hayanom GyTOOIBHOTO MaTya Cyibsi OpOcaeT MOHETY, YTOObI OIIPEAeNINTh, KaKas u3 KoMaH[ OyeT
nepsast BiajgeTs MiuoM. Komanna «Mepkypuii» 1o ouepeau urpaer ¢ komanaamu «Mapcey, «FOnurepy,
«Ypan». Haligute BEpOATHOCTH TOTrO, YTO BO BCEX MaTyax IPaBO BIAAECTh MS4YOM BBIMTPACT KOMaHa
«Mepkypuin»

Ne 6. Pemunthb 3a1auy (1 6aJw1)
B tpeyronsauke ABC yron C pasen 90°, AB=15, BC=9. Haiinure COSA.

B tpeyromnsuuke ABC yron C pasen 90°, AB=v89, AC=5. Haﬁzu/;i tgA.
B tpeyronsanke ABC yron C pasen 90°, AB=5v13, AC=10. HaiinuTe tgA.

B tpeyromnbuuke ABC yron C pasen 90°, AB=8v2, AC=8. Haiiure tgA.
B tpeyromnbanke ABC yron C pasen 90°, AB=3+/5, AC=3. Haiizure tgA.

B tpeyronsunke ABC yron C pasen 90°, AB=2v41, AC=10. Haiure tgA.
B tpeyromsunke ABC yron C pasen 90°, AB=2+v/2, AC=2. Haiiyure tgA.
B tpeyronsuuke ABC yroxa C pasen 90°, AB=15, AC=12. Haiigure tgA.

B tpeyronsanke ABC yron C pasen 90°, cosA = 10 T Haiinue tgA.

B_TpeyronLHMKe ABC yron C paBen 90°, cosA = 5Y61 | Haiinure tgA.
61

B tpeyronsauke ABC yron C pasen 90°, cosA = Y2 . Haiinure tgA.
2

]5_3 tpeyronsruke ABC yron C pasen 90°, cosA = ¥5 . Haiinure tgA.

B tpeyronsanke ABC yron C pasen 90°, AB=3v17, AC=12. Haiinute tgA.

B tpeyrosamke ABC yro C pasen 90°, AB=v181, AC=10. Haiinute tgA. _
B tpeyronsanke ABC yron C pasen 90°, AB=6, BC=3+/3. Haitnure cosA. (1 Gamn)

Ne 7. Pemnthb 3a1auy (1 6aJwr)
Jans Toukn A(5,3,1), B(4,5,1), C(3,-2,-5). Haitaute koopmunarsl Bektopos  AB |

AC , BC.

Jansr Toukn A(7,-2,15), B(0,3,5), C(6,-1,0). Haiinute xoopmunars Bektopos  AB |
AC , BC.




Hanbl Touku A(1,-5,-5), B(3,8,-2), C(6,7,0). Haliqute koopanHATBI BEKTOPOB AB

c.  BC.
Hansi Touku A(0,1,5), B(4,2,7), C(8,-1,-3). Haiimute KOOpAMHATHI BEKTOPOB AB
—BC.
AC ,

Hansr Touku A(10,2,-5), B(-14,3,12), C(0,-1,0). Haiigure KoopanHATH BEKTOPOB

AB, AC, BC.
Jansl Toukn A(3,5,7), B(-1,4,2), C(0,-3,5). Haiimure koopmuHats! Bektopos ~ AB

—_—

B —

AC.  BC.

Jausr Toukn A(-1,1,5), B(3,8,2), C(6,-5,2). Haiimute xoopaunatsl Bektopos ~ AB
AC, ~ BC.

Hansl Touku A(-1,-2,0), B(3,8,1), C(9,-5,3). Haiinure koopAUHATHI BEKTOPOB E
AC, ~ BC.

Hanst Touku A(3,8,1), B(-1,-2,0), C(3,-5,9). Haiiaute KoopAuHATHI BEKTOPOB E

_

_—

AC, BC.

Hanst Touku A(0,1,-5), B(-4,3,2), C(6,-1,0). Haiiaute KOOpANHATHI BEKTOPOB AB,AC, BC.

Ne 8 Haiiante npou3Boanyio GpyHkuuu: (2 6ajia)

1 f(x):1+2x 6 [x? 11 | f(x)=2sinx+1,5c0s
3 5x fO) = 5 7
2f(x)=(5x-2)(x*+3) [/ =32 — 12 1
()= (x-2)(x* +3) f@ =250 |2 (0= "pxy7
3 f (x) = 3 +/Btgx 8 f(x) = x2cosx | 13| f(x) = (2x + 3)8
fy="—8syx P | i +1 4] f) = e —sinx
x3 % 3( = v2 A1
5 [f() = 3/3x -2 10 | f(x)=05+15sinx |15 [f(x) = °' "
x+1
Ne 9. Pemnthb 3a1auy (2 6asuia)
Haiitu yrnoBoit ko uuueHT kacareabHOH K rpaguky GyHKIuu f (X) =x*-2x>+3 B

TOYKe ¢ abcumccoii Xo = —1.

[psimast y=5x+14 sBistercss KacaTenbHOH K rpaduky ¢yHKImE Y=X>-4x’+9x+14. Haiinure
abcimccy TOYKH KacaHust

[IpsiMast y=-4X-8 sBIsleTcs KacaTenbHOH K rpaduky ¢yHKImH Y=X>+5x>+9x+15. Haiimure
abcimccy TOYKH KacaHust

TIpsimast y=6X+9 nmapannenpHas KacaTelIbHOH K rpaduKy QyHKIHM y=X>+7X-6. HaiinuTe abcmuccy Touku
KacaHus

IIpsiMast y=2X ABIIAETCS KAacaTeNbHOH K rpaduKy GyHKIuH Y=x>+5x>+9x+3. Haiinure



abciuccy TOUYKH KacaHUs
[Ipsimast Yy=5X-7 mapasuienbHas KacaTelbHol K rpaduky QyHKIun y=x>-4x-6. Haiinure abcmuccy TOUKn
KacaHus

f(x)=3x*-2x-5

Haiitu yrimoBoit ko3 duiineHT KacaTenbHOU K rpaduKy QyHKITUN B TOYKE C a0CITUCCOM

X =2 (3 6amna)
[Ipsimast y=-3Xx+5 mapamienpHas KacaTelbHOW K Trpaguky (YHKIHH Y=X>+6X+8.
Haiingure abciiuccy TOYKH KacaHusI.

f(x)=2x*-3x—4

Hatiitu yrimoBoit koadpuieHT kacareabHO K rpadguky GyHKITUN B TOUKeE ¢ abcruccon

X =1 .(2 Gana)
[psimas y=5X+8 mapainenbHas KacaTelbHOU K rpaduky GyHKIUH Y=X>+4X+5.
Haiinure abcimccy TOUKH KacaHHsI.

Ne 10. Pemruts 3a1a4y (2 6aJ1a)

MatepuansHas TOUKa ABHKETCS MPAMONHHEHHO 1o 3akony X(t)=1/3t3-3t2-5t+3 (rae X — paccTosHHE OT
TOYKM OTCUETa B MeTpax, { — Bpems B CEKyHJaX, M3MEPEHHOE C Hayasla IBWKEeHHs). B Kakoil MOMEHT
BpEMEHH (B CEKYyH/IaX) €e CKOPOCTh ObLIa paBHa 2 M/C

MarepuanpHas TOYKAa JBMKETCS NPAMONHMHEHHO 1o 3akoHy X(1)=t2-13t+23 (rme X — paccTostHHE OT
TOYKH OTCUeTa B MeTpax, I — Bpems B CeKyHJaX, U3MEpPEHHOE C Hayala JBIKeHus). B kakoil MOMeHT
BpeMeHH (B CEKYH/IaX) €e CKOPOCTh ObLIa paBHa 3 M/C.

MatepuanpHas TOYKa ABHKETCS NpsAMOIHMHEHO mo 3akoHy X(t)=- t*+6t3+5t+23 (roe X — paccrosHue
OT TOYKH OTCUETa B MeTpax, t — Bpems B CeKyHJaX, U3MEPEHHOE C Hayaia ABMKeHus). Haiinure ee
CKOpPOCTH (B M/C) B MOMEHT BpemeHH { =3 c.

MarepuanpHas TOUKa JABIDKETCS TIPSMOINHENHHO 110 3aKkoHy X(1)=-t*+7t3+4t+11 (rae X —paccTosHHE OT
TOUYKH OTCYETa B METpPax, I — BpeMsi B CEKyHJIaX, H3MEPEHHOE C Havala ABuxkeHus ). Haliute ee ckopocTh
(B M/c) B MOMEHT BpemeHH t =4 c.

MarepuanbHas TOYKa JBHXKETCA NPSAMOJIMHEWHO IO 3aKOHY X(t)=0,25t>+t-10 (rme X — paccTosiHUE OT
TOYKH OTCYETa B MeTpax, | — BpeMms B CEKyHJIaX, M3MEPEHHOE ¢ Hadaya JBWXeHHs). B kakoii MOMEHT
BpEMEHHU (B CEKYHJIaX) €e CKOpOCTh OblIa paBHa 5 M/c.

MarepuanpHas TOUKa JBHKETCS MPSAMOIMHEHO 1Mo 3akoHy X(t)=-0,25t>+3t+29 (r1e X —paccTosHHE OT
TOUYKH OTCYETa B METpPax, I — BpeMsi B CeKyHJ1aX, H3MEPEHHOE C Havala ABuxkeHus ). Haliqute ee ckopocThb
(B M/c) B MOMEHT BpeMeHHu t =2 c.

MatepnanpHas TOYKa JBIKETCA MNPAMONMHEHHO 1o 3akomy X(t)=0,5t2-t+14 (rae X —paccTosHHe OT
TOYKH OTCUETa B METPax, L — BpeMs B CEKyH/1ax, H3MEPEHHOE C Havaa qBmkeHus ). Haiiaure ee ckopocTh
(B M/c) B MOMEHT BpeMeHU t =3 ¢

MarepuaneHas TOYKa JBIDKETCS ITPSAMOIMHEHHO 10 3aKoHy X(t)=1/6t>+4t-20 (e X —paccTosHHE OT
TOYKH OTCYETa B METpax, I — BpeMs B CEKyHJ1aX, H3MEPEHHOE C Havala ABMxkeHus ). Haliiure ee ckopocTh
(B M/c) B MOMEHT BpemMeHHu t = 6 c.

MarepuanpHasi TOUYKa JIBHXKETCS 1O 3aKoHY S(t) = 4t _1. Haiinure ee ckopocts B

t+1

MOMEHT BpeMeHut = 2 ¢ (2 Oama)

MatepuanbHas TOYKa ABUKETCS TIPAMONMHEHHO 1o 3aKkoHy X(t)=1/6t2-1 (r1e X — paccTOSHHE OT TOUKH
OTCUeTa B MeTpax, { — BpeMsl B CEKyH/ax, M3MEPEHHOE ¢ Havasa JBkeHus). Haitnute ee ckopocTs (B
M/C) B MOMEHT BpemeHu t =9 c.

Ne 11. Pemrutsb 3aaauy (2 6aa)
s pewtenus MOHCHO UCnoNb3068amsb 20mosvle Komnviomephule npopammsl (MSEXEL)
JlaH psia pacrpeieieHns HEKOTOPOU ciiydaitHoi Beanuunbl: (3 Oara)

Xi -1 0 1 2
ni 2 4 1 3

Haiinure pazmax Bapuaiuu, cpeHee apupMeTHIeckoe U TUCTIEPCHIO STON BETMYMHBI.




CrydaitHasi BeTMUMHA 3a/1aHa CIIETYIOLIMM PsJIoM pactpeaesnenus: (3 daa)
X -1 0 1 3

p,| 1| 2 |34

Haiinure pasmax Bapuaiuu, cpeinee apupMeTH4ecKoe U AUCIIEPCHIO 3TOI BETHUUHBI
CryyaiiHas BeIMYMHA 3a/1aHa CJICIYIOIIUM PsiioM pacnpenenenus: (3 6amia)

Xi 1 2 3 4
N 3 7 6 4
Haiinure pazmax Bapuanuu, cpennee apuMeTu4eckoe U AUCTIEPCUIO 3TON BETMUNHBL.
JlaH psi1 pacrpeelieHuss HEKOTOPOii cilydyaiiHoW BeanuuHbl: (3 Oayuia)

Xi - 0 2 4
n; 2 5 7 6
Haiinure pazmax Bapuaiuu, cpeanee apuhMeTuuecKoe U JUCTIEPCUIO ITOM BETUUYUHBI
Jlau psij1 pacrpene/ieHust HEKOTOPO# ciiydaiiHol BeanuuHbl: (3 Oaia)
Xi -1 0 1 3
n; 2 5 7 6
Haiinute pazmax Bapuaiuu, cpeee apupMeTuyeckoe U JUCTIEPCUIO ITON BEIMUHUHBI.
JlaH psij1 pacrpeelieHuss HEKOTOPO#i cilydyaiiHol BeanuuHbl: (3 Oayuia)
Xi -2 0 2 3
n; 5 2 7 6
Haiinure pazmax Bapuaiuu, cpennee apupMeTuyecKoe U JUCTIEPCUIO ITOW BEITMUUHBI.
Jlau psij1 pacrpeenieHust HEKOTOPO# ciiydaiiHol BeanuuHbl: (3 Oaia)
Xi 1 2 3 5
Ni 2 5 7 6
Haiinute pazmax Bapuaiuu, cpennee apuMeTuuecKoe U JUCTIEPCUIO ITOM BETUUYUHBI
CrydaiiHast BeTHUMHA 3a/1aHa CIICTYIONINM PSIOM paciipeaesenus: (3 dama)

Xi - 1 4 7
N 3 7 6 4
Haiinure pazmax Bapuaiuu, cpenanee apuhMeTuuecKoe U JUCTIEPCUIO ITOM BETUUUHBI
CrydaiiHast BeTMUMHA 3a/1aHa CIIEAYIONIUM PSIOM paciipeseaeHus: (3 6ama)

Xi - 0 1 3
Ni 5 4 3 8
Haiinute pazmax Bapuaiuu, cpennee apuMeTuIecKoe U JUCTIEPCHIO ATOW BETTMIUHBI
JlaH psij1 pactipenienieHuss HEKOTOPO# cilydaiHoW BeanuuHbL: (3 Oauia)
Xi -2 0 2 4
ni 3 5 1 1
HaiinuTe pazmax Bapuaiuu, cpeHee apupMeTuyeckoe U JUCTIEPCHIO ITON BETMYHHBI

Nel2 Pemnte ypaBHeHue: (2 6ajia)

2sin 2 x — 3 cos Xx—3=0

4sinx—2cos2x—1=0
IZSCOS(h+x) =2co0s?x

2cosdx +cos2x =1



(16sinx)cosx 1 \/35in

=0)

V2 cos25x = cos5x

Nel3. (20a1a)

Haiiaute nauMenbInee 3Hadenne GyHKIUE U TOCTPOUTh rpaduk Gpynkmun y=3x*- 12x>+5 Ha orpeske
[-2;1]

Haiinute nanbonbiee 3Hadenre GQYHKIUI U TOCTPOUTH rpaduk GyHkmun y=2X3- 12x%+18x+3 Ha
orpeske [-1;2]

Haitaute nanbonbinee 3Hauenre GyHKIUU U TOCTPOUTH rpaduk GpyHKIuM y=X>+5x3- 20x Ha oTpeske [-
5;0]

Haiiaute HauMeHbIlee 3Ha4enne QYHKIUH U TTOCTPOUTH rpaduk GpyHkmun y=2X3- 12x°+18x+3 Ha
orpeske [-1;2]

Haitaute HanbonbInee 3Hadenne GYHKIME U TTOCTPOUTH rpaduk GyHKmud y=X>+3x%- 72x+90 na
orpeske [-4;5]

Haiinute HauMeHbIIee 3Hadene GYHKIUHE U TTIOCTPOUTH rpaduk GpyHKIHH y=x>+3X2-72x+90

Ha oTpeske [-4;5]

Haiinute Hanbonpuiee 3HaueHue QyHKIMH U TOCTPOUTH IpaduK PYHKIUU

4

Ha oTpeske [-1; 1].
Haiinute HauGonbluee 3HaYeHHE (YHKIMH U HOCTPOUTH rpaduk GyHkmun y=3x*-
4x3+1 na orpeske [0;3]
Haiinute Haubonbiee 3Hadenre GYHKIUHE U TTIOCTPOUTH rpaduk GyHkmun y=3x*- 12x?+5 Ha oTpeske
[-2;1]
Haiinure HanGonbuiee 3HaueHHe QYHKIMU M TIOCTPOMTH rpaduk QyHKIMH y=x +8x%+16x+23
Ha oTpeske [-13;-3]

Nel4. Haiinure nuiomans Gurypsl, orpaHH4eHHOI JuHAsIME: (2 6asia)

y=x%y=0;x=0ux=3.
X-y+2=0y=0x=-1u x=2
X+2y-4=0,y=0;x=-3u x=2
B)y =—x>—3x+6,y=x>—Xx—6.

y=x,y=x%
y=x>—4x,y=0.
y=x2-1;y =0.
y=x%,y=3-x

Ne 15. Pemrutsb 3amauy (2 6aia)

B npaBuibHOIT yeTbipexyronsHoi upamue SABCD Touka O — eHTp ocHOBaHUs, S — BEpIIINHA,
SB=17, BD=30. Haiigute nnuny orpeska SO.

B nipaBumbHOI yeThipexyronbHoi mupamuge SABCD touka O — eHTp OCHOBaHUS, S — BEpIIIHHA,
SO=24, BD=20. Haiinure 60oxoBoe pedpo SC

B npaBunsHo# yeThipexyroasHoit mupamuie SABCD touka O — 1ieHTp ocHOBaHUs, S — BEpIIMHA,
SO=10, BD=48. Haiinure 60koBOE pedpo S

B npaBunsHo# yeTbipexyroasHoit mupamuie SABCD touka O — 1ieHTp ocHOBaHUs, S — BEPIIMHA,
SO=7, AC=48. Haiinute 6oxoBoe pedpo SB.

B npaBunsHo# yeTbipexyroasHoit mupamuie SABCD touka O — 1ieHTp ocHOBaHUs, S — BEPIIMHA,
SO=24, AC=14. Haiinute 60xoBoe pedpo SD

B npaBunbHO# yeThipexyroabHoi mupamuae SABCD Touka O — 11eHTp OCHOBaHMS,



S — Bepmmna, SD=15, AC=24. Haiinure nnuny orpeska SO

B npaBunsHo# yetbipexyroasHoit mupamuie SABCD touka O — 1ieHTp ocHOBaHUs, S — BEpIIMHA,
SO=15, BD=16. Haiinure 60oxoBoe pedpo SC.

B npaBunsHO# yeTkipexyronpHoi nupamuae SABCD touka O — 11eHTp OCHOBaHUsA, S — BEpIIIMHA,
SD=13, BD=10. Haitnure nnuny orpeska SO

B npaBunsHO# yeTkipexyronpHoi nupamuae SABCD touka O — 11eHTp OCHOBaHUsA, S — BEpIIIMHA,
SC=13, BD=24. Haiinqute nnuny orpeska SO

B npaBunsHO# yeTkipexyronpHoi nupamuae SABCD touka O — 11eHTp OCHOBaHUsA, S — BEpIIIMHA,
SD=17, AC=16. Haitnure ninuny orpeska SO.

Ne 16. Pemutsb 3axauy (2 6aa)

Ha pucynke nokazano usmeHeHue TeMIlepaTypbl BO31yXa
Ha MPOTsHKEHUU Tpex cyTok. [1o ropuzonTanu
YKa3bIBaCTCS JaTa U BpeMsl, 10 BEPTUKAIN — 3HAYCHHUE
TeMIiepatypsl B rpagycax Llenbcus. Onpenenure no

PHUCYHKY: , // \ /

a) remneparypy Bozayxa 20 nexadps B 0 yacos; 0) X \ // < // /
HanOOJIBIIYIO TEMIIEPATYPy BO3AYXa; 4 \

B) HAMMEHBIIYIO TEMIIEpaTypy BO3JlyXa; T) s ./

HanOOJIBIIYIO TeMITepaTypy Bo3ayxa 19 mexaldpsi.

000 600 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00
20 gexabpa

18 nexabps 19 nexadps
Ha pucyHke >XUpHBIMU TOYKaMH IMOKa3aHO KOJIMYECTBO 3a1pocoB co ciioBoM TYPU3M, cnenanHbIx
Ha ITOMCKOBOM caliTe Yandex.ru Bo Bce

Mmecsbl ¢ mapta 2014 o oktsi6ps 2015 rozga. Ilo ropuzonTanu

YKa3bIBalOTCA MECSALIBI, 10 BEPTUKAIN — KOJIMYECTBO 3aIPOCOB 32

JAHHBIN Mecstl. g HarIsiTHOCTH KUPHBIE TOYKU HA PUCYHKE

COEeIMHEHBI TUHUEH. OnpeenuTe N0 pUCyHKY:

a) CKOJIBKO 3arpocoB ObLTO caienano B Hosiope 2014 rona;

0) ykaxkuTe MecsIl U ToJ1, koraa 6suto cnenano 82 000 3ampocos;

B) YKaXXUTE MECSII] U TOJl, KOT/1a ObLIO C/IeJIaHO

HauOoJIbIIIee KOJTMYECTBO 3aPOCOB;

T') CKOJIBKO OBLIIO TAKUX MECSIIEB 3a JJAHHBIN MEPHO/I, KOT/1a ObLIO

caenano MeHee 60 000 3anpocos?

Nel7 3ananue (2 6aaa)

1)Haitnure 2) Haiigute 3) Aensercamu  @)Halitm ain 5) Haiiure

NS THAALATHIN CEeMHa/ILAThIHI urcio 19 pa3HOCTh CyMMY THEepBBIX N

YIIeH YJIeH YWIEHOM apu(METHUECKO  [UICHOB

aprudMeTHuecko  [apudmeTndecko  [apudmernuecko  [if mporpeccuu, apu(MeTHYECKO

1 IIporpeccuy, 1 IIpOrpeccun 11 [IPOrpeccuy, eciu as=/, i1 mporpeccuu

ecmm a1=-3, d=3. |1;2... eciu a1=-17; ag=23. (an), ecmm

d=3? M3BECTHO, YTO

a1=-3, d=1,5,
n=25.

Nel8 3amanue (20am1a)




Hcnonp3ys nanHble, IpUBEICHHBIC HA PUCYHKE, HaiinuTe pacctosnue AB ot noaku A no 6epera B
JUJ1st Hax 0K /IeHUS BHICOTHI €TUIIETCKOM MUPaMU/Ibl HEJAJIEKO OT Hee ObUT yCTaHOBIICH IIECT JITUHON

1,5 m. Ero Tenp coctaBmiia I1m. B TOT ke MOMEHT TeHb nupaMuIbl Obuia paBHa 96M. Uemy paBHa
BBICOTA MUPaMUIbI?

Kakoii nomxna 6b1Th mprHa (X) npsMoyroibHOM paMku it poTorpaduu, ykasaHHOM Ha pUCYHKeE,
YTOOBI MPSIMOYTOJILHUKH PaMKH U (poTorpaduu ObLUIH 1M0100HBI?

Ne 19 3apanme (20a/1a)

Onakon mamiysst ctouT 160 pyouneit. Kakoe Hanbonbmee uncio GprakoHoB MOKHO KynuTh Ha 1000
pyOJieit Bo BpeMsi paciipoaxH, Korjaa cKujka coctaBiseT 25% ?

[HapukoBas pyuka crout 40 pyorneit. Kakoe HaubobIIIee 9ncio TaKuxX pydeKk MOXKHO OyJIeT KyIUTh Ha
900 py0Omneit mocne noBsieHUs eHbl Ha 10%?

Terpans crout 40 py6ueii. Kakoe HanbobIee 4ncino Takux TeTpageid MOXHO OyeT KynuTh Ha 750
py6uieit mocne noHmxeHus uexsl Ha 10%?

Mara3suH 3aKymaeT I[BETOYHBIC TOPIITKH 110 oNTOBOM 1ieHe 120 py06rieit 3a MTyKy U MPOJaeT ¢
HateHkoit 20%. Kakoe HanOosibIiee 4uciio TaKUX FOPIIKOB MOKHO KYIIUTh B 3TOM Mara3uHe Ha

1000 py6neit?

OnroBas nena yueonuka 170 py6ueit. Pozununas nena na 20% Boie ontoBoii. Kakoe Hanbosnbliee
YHUCJIO TaKUX YYEOHMKOB MOKHO KYIIUTH 110 po3HHYHOM 1ieHe Ha 7000 pyoen?

XKeneznonoposxHslii 6user ais B3pocioro crout 720 pyoneit. CtouMocTs 6usera 1Isl IIKOJbHUKA
cocraisieT 50% oT cTouMocTH Ouiera JJid B3pociioro. I'pymnmna coctout u3 15 MIKOIbHUKOB U 2
B3pocibiX. CKONbKO py0siei cToAT OUsIeThl Ha BCIO Tpyniy?

[{ena Ha 3JIeKTpUYECKHI YaitHUK ObLTa ToBBITIIeHa Ha 16% u coctaBmia 3480 pyoOieit. Ckoibko pyoiieit
CTOMJI YaHUK J0 TOBBIIIEHUS [IEHBI?

®dyTt6onka ctomna 800 pyoneii. [Tocne cHrmxeHus 1ieHbI oHa cTaya ctouTh 680 pyOneit. Ha ckonmbpko
MPOIIEHTOB ObllIa CHIKEHA IIeHa Ha (yTOoNKY?



KOMIIJIEKT TECTOBBIX 3AI[AHI/II71 JJIS1 ITPOBEJIEHUASA MPOMEXYTOYHOMN ATTECTALIUA
no qucoumnianae MaremaTuka

Ne i/t 3aganue Kirou Bec
BagaHus

BJIaJICHWE METOJaMH JIOKA3aTeNbCTB, aNTOPUTMAMHU pEIIeHUs 33/1ad; yMeHHe (POpMyIHpOBaHUS OINpPENEICHHS, aKCHOMBI W TEOPEMBI, MPUMEHSATh WX, MPOBOIUTH
ImoKa3aTeNbHbIe PACCYKIACHUS B XOI€ PEIICHHS 33134

1. I Ipouumaiime mexcm, 8bibepume HeCKOIbKO NPAGUNbHLIX GAPUAHMOE omeema Y KaKuTe 124 1
YTBepsKAeHUsI, KOTOPbIe SABJISIOTCA AKCHOMOM.

Yepes IBE TOUKHU MOYHO MPOBECTHU TOJIBKO OJIHY MPAMYIO

uepe3 Jr0bIe TPH TOYKHU, KOTOPBIE HE JIeXKaT Ha OAHOM NpsSMO, MOYKHO IIPOBECTH TOJIBKO OAHY IUIOCKOCTb
Yepes JIBe IepeceKaroIrecs NpsMble IPOXOANUT eIMHCTBEHHAs TIIOCKOCTh

€CJIM IB€ TOYKH MPSIMOM MPUHAIIEKAT IFIOCKOCTH, TO BCE TOUKH 3TOH NPSMON MIPUHAAJIEKAT IUIOCKOCTH
uepe3 qBe napajsieJbHbIe IPSMbIE IPOXOANUT CAMHCTBEHHAS! INIOCKOCTh

2. Conocmasvme npasunibhoe onpedenerue, Xapakxmepusyoujee mepmuH IA2B3B1 2
Omnpenenenue Tepmun

A IAGCTpaKTHBIN OOBEKT B ITPOCTPAHCTBE, HE UMEIOIINH HU 00beMa, Hu |1 Terpasap
[UIOINAAW, HU JUIMHBI, HA KaKUX-JIIMOO IPYTUX HU3MEPUTEIbHBIX
XapaKTEPUCTHUK

b Pasyen eBKIMIOBOM I'€OMETPUHU, B KOTOPOM H3YYalOTCs CBOiicTBa |2. Touxa
(uryp B mpocTpaHcTBe

B [Tpon3BONBHBEIA BBIMYKIBIH MHOTOTPAaHHUK, TpaHSAMH KOTOpOro (3. CtepeomeTpus
SIBJISTIOTCSL YETBIPE TPEYTOJIbHUKA

3anuimnTe BEIOpaHHBIE IH(PHI 10T COOTBETCTBYIOIIUMH OyKBaMU:

A b B

YMEHHE OICPpHUPOBATH IMOHATHUAMMU: CTCIICHbL 4YMCJIA, noraqu)M quciia;, YMCHHUE BBIINIOJIHATH BBIYUCIICHUC 3HAUEHUH H npe06pasoBaHI/Is[ BBIpa)KeHI/Iﬁ CO CTCIICHSIMH U
imorapudMamMu, IpeoOpa3zoBaHus IPOOHO-PAITMOHATEHEIX BRIPAKCHAN

3. Pewume 3a0auy u enuuiume 4uciogol omeem 6 noje 0Jis 3anucu 3 2

38 7—xﬁ_35+3 Zf36 T

Haiigure 3HaueHHE BbIPAXKEHUS

4. Pewume 3a0auy u snuwume 4uciosol omeem 6 nojie 0 3anucu Hannure 7 1

2
BHAaYCHUE BBIPAKECHUS (7x3) : (7 Xe) .

YMEHHE ONIEPUPOBATH MOHATHIMH: PalliOHAIbHbIC, HPPAIMOHATBHBIC, TOKa3aTeNIbHbIE, CTEIICHHBIE, JIOTapU(MUUECKUE, TPHTOHOMETPUYECKUE YPABHEHHS  HEPABEHCTBA, UX




CHCTCMBI

5. ComnocTraBbTe MpaBUJIbHOE OTIPe/ie/ieHne, XapaKTepu3yiolee TEPMHH IA3b2B1 1
Onpenenenune Tepmun

A [YpaBHEHHE, B KOTOPOM IIEPEMEHHASI HAXOAUTCS T0J] 3HAKOM KOPHS 1. |PanmoHansHOE ypaBHEHHE

b [YpaBHeHHe, B KOTOPOM IEpEMEHHAsE HAXOIUTCS B 3HAMEHATEIIE IPOOH 2. |/IpoOHO-panoHabHOE ypaBHEHUE

B |YpaBHeHue, B cocTaB KOTOPOTO BXOJISIT TOJIBKO PAllMOHANBHBIC BhIpakeHus | 3. |ppalroHanbHOe ypaBHEHUE

3anumunTe BEIOpaHHBIE U(PHI IO COOTBETCTBYIOIIUMH OyKBaMU:
A b B

6. \Peutume HepageHCmeo u bibepume 00UH NPABUTbHBLI 8APUAHM ONEema 3 2

X+10<3x?
1) Xe(—oo;|—§\|
\J 3
D) X € 52;+oo

) )Te —00;— ]U(Z;—I—oo)
} (5.

H X~

3

YMEHHE OIEepUpPOBaTh HOHATHAMH: (DYHKIMS, HenpepblBHAs (DyHKIMS, NPOW3BOIHAs, IEPBOOOpa3Has, ONpPENCIICHHBIM HHTErpaj; yMEHHE HaXOIUTh NPOU3BOAHBIC
PIIEMEHTaPHBIX (YHKIMHA, KCTIOB3Ys CIIPABOYHBIC MaTePHAJIbI; HCCIIE0BATh B IPOCTEHINX cly4asix GyHKIMH Ha MOHOTOHHOCTb, HAXO/IUTh HAUOOJIBIIINE H HANMEHBIITHE
BHa4YeHUs QYHKUUH; CTPOUTH rpad)iKu MHOTOUJICHOB C HCIIOJIb30BAHMEM allllapaTa MaTeMaTHUECKOT0 aHATN3a; IPUMEHATh IPOM3BOAHYIO IPU PELICHUH 33/1a4 Ha JIBIKEHUE;

peHIaThb NPAKTUKOOPUCHTUPOBAHHBIC 3a1a41 HA HauOOJIBIINE U HAUMEHBIIIHE 3HAYUCHUS, Ha HAXOXKXICHUC IYTHU, CKOPOCTHU U YCKOPCHU

7.

ConocraBbTe rpauk PyHKIUU H XapaAKTEPUCTHKH ITUX QyHKIMIT Ha oTpe3ke [-1;1]

I'padux XapakrepucTuka

IA2Bb1B3

1




A Yi . [byHKIUs yObIBaeT Ha otpeske [—1; 1]
1T 0 E;
M, al
| o]
b M~ Vi . [(byHKIUS IPHHUMAET OTPHIATEILHOE 3HAUCHHUE B KAXKIOM TOUKE
M orpeska [— 1; 1]
-1 0 1 x
H
B Vi P . (DYHKIIUS IPHHUMAET TTOJIOKUTEILHOE 3HAUCHUE B KAXKI0M TOUKE
P otpeska [— 1; 1]
/-1 0 S

3anuimnTe BEIOpaHHBIE II(PHI 10T COOTBETCTBYIOIIUMH OyKBaMU:

A

b

B

Hpoqumaﬁme meKcm U nuuiume Yucio8ol omeem 6 noje 0s 3anucu

_ 42
MatepuanbHas TOYKa ABMKETCS NPSMOJIMHEHHO MO 3aKOHY X(t) =t" -3t _zg(me X - pacCTOSIHHE OT TOYKH OTCUE€Ta B
MeTpax, t — Bpems B CeKyHAax, U3MEepeHHOe ¢ Havaja JABkenns). Haiinute ee ckopocTs (B M/c) B MOMEHT BpemeHHn t = 3c.

1
[ x6 dx

;}mommn

\Boiuucaume UHmezcpanl u 6bl6€pum€ 00un l’lpaGMﬂbellJ eapuanm omeema

10.

Boiuucnume u gvloepume 00UH NPABUTLHBIL 8APUAHI OMEEMA




)

24
5fz—dx
1

12 2)-7 3)8 47

YMEHHE OTIEpHPOBATh MOHATHAMHA: pallMoOHaIbHAs (PYHKIHA, TOKa3aTenbHas QYHKINSA, CTeTIeHHas (PYHKIHS, JJoTapupMudeckas (GyHKIIHS, TPUTOHOMETpUIecKrue (yHKITHH,
oOpaTHbBIe QYHKIINW; YMEHHUE CTPOUTH rpahku M3y4eHHBIX (PYHKIINH, HCIIOB30BaTh TPapUKH P N3YIEHUHU TPOIIECCOB U 3aBUCUMOCTEH, TIPH pEIIeHNH 3a7a4 U3 APYTHX

y‘-IC6HI)IX nmpeaAMETOB 1 3a/1a4 U3 pCaHBHOfI JKU3HU; BbIPAXKATDH (bOpMyJ'IaMI/I 3aBUCUMOCTHU MCKY BCIIMUMHAMU

11. |Pewume 3a0auy u enuwume Yucio8ol omeem 6 nojie OJis 3anucu ( 1\ 3 2
Iﬂa pHUCYHKe U300paxkeH rpaduk GpyHKIHN f (X) =|Og X. Haiiznre snauenne _
(8
12. |Pewuume 3a0ayy u enuwume 4uciogol omeem 6 nojie 0Jis 3anucu 64 2
X
Ha pucyHnke nzoopaxeH rpaguk GyHKIIUH f (X) =& . Haiizure 3Hauenue | (—3) :
13. |Pewume 3a0auy u enuwume 4ucio8oi omeem 6 nojie 0Jis 3anucu 12 2

2
Ha pucynke nzobpaxeH rpaguk GyHKINU f (X) =ax”+bx+cC. Haiizure suauenne (—2) .




[YMEHHE peliaTh TEKCTOBBIC 3a/1a4K PA3HBIX THIIOB (B TOM YMCJIC HA MPOIICHTHI, JOJIM U YaCTH, Ha JBHUKEHHUE, pad0Ty, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3aJ1a4H 13 00JIaCTH
YIIpaBIEHISI THYHBIMHU ¥ CEeMEWHBIMH (PHHAHCAMM ); COCTABIISATH BEIPAKECHHS, YPAaBHEHUS, HEPABEHCTBA M IX CUCTEMEI 110 YCIIOBUIO 33]]a9H, ICCIIEA0BAThH TOTYyYeHHOE PEIIeHIE U
OIICHUBATh NPABIONOA00HOCTh PE3YJIHTATOB

14. |Pewuume 3a0auy u enuwume Yucio8ou omeem 6 nojie 0Jis 3anucu 935 1
3a aKTHBHYIO OOLIECTBEHHYIO ESTEIBHOCTD CTYyIEHTY YBEJIMYMWIN CTUIICHAUIO Ha 15%. Bennunna ctunenanu-1100 pyOneit.
Kakyto cTUIICHMIO TeNeph MOJYYUT aKTHBHBINA CTYACHT?

15. |Pewiume 3a0ayy u enuwume 4uciogol omseem 6 nojie 0Jis 3anucu 245 1

Ha cxonpko pyOIe moBBICHTCS KBapTIaTa, coctaBistomas 3500 pyoneit, ecim ¢ 1 ceHTAO0ps OHa TOJDKHA YBEIHYUTHCS Ha 7
007

[YMEHHE OTIEpHPOBAThH MOHATUAMH: CpeAHee apudmMeTHueckoe, MeanaHa, HauOobliee U HaUMEHbIIIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTAHAAPTHOE OTKIOHEHHE YHCIIOBOTO
HaOopa; yMEHHE U3BJIEKaTh, MHTEPIPETUPOBATh HH(POpMAIMIO, IPEJICTABICHHYIO B TaOMUIaX, Ha AUarpaMMax, rpadukax, OTpaskarollyl0 CBOWCTBA PEaIbHBIX MPOLIECCOB U
SIBJICHWH; MPEACTAaBIATh HHPOPMALIMIO ¢ IOMOLIBbIO TAOJIHII M TUarpaMM; HCCIeIOBaTh CTAaTUCTHYECKHE AaHHBIC, B TOM YUCIIE C MPUMEHEHUEM I'paMuecCKUX METOIO0B U
PIEKTPOHHBIX CPENICTB

16. [[Ipouumaiime mexcm, vlboepume HecKoOIbKO NPAGUILHBIX 8apuanmos omeema Kaxue 12356 1
MOHSATUSI OTHOCATCS K XapaKTEPUCTHKAM CJIy4aiiHOi BeJuanHbI?
Mozia

MaTeMaTUYECKOE 0KUIAHUE CIyYailHOM BEJIMUUHBI

Imrcriepcust

cpeaHee apuMeTHIECKOe

CpejiHee KBapaTHUECKOE OTKIIOHCHUE

MearaHa

17. [Ipouumatime mexcm u snuwiume Hedocmarouee 1080 cpenHee 1
« - 9TO CTAaTHCTHUYECKas OICHKa, KOTOpas paBHA OTHOIICHHIO CYMMBI BCEX YHMCEI BBIOOPKH K MX KOJUYECTBY.» aprupMeTHIecKOe

18. [Ipouumatime mexcm u enuwiume Hedocmarowee Clo6o MozIa 1

(- 3TO 3HAYCHHC cnyqaﬁHoﬁ BCIIMYHHBI, UMCIOIICC HanOOJIbIIIEe JacCTOTy B paCCManI/IBaeMOf/i BLI60pKC.>)

YMEHHE OIEPHPOBATH MOHATHUSIMH: CIIy9alHBIA OIBIT U CIyd4allHOE COOBITHE, BEPOSTHOCTH CIIYYalHOTO COOBITHS; YMEHHUE BBIUMCISTH BEPOSTHOCTH C HCIOJIB30BAHHEM
rpaMIecKuX METOMIOB; IPUMEHSTH (POPMYJIBI CIIOKEHHS U YMHOKEHUS BEPOSTHOCTEH, KOMOWHATOPHBIC (hakThl U (POPMYJIBI IIPH PEIICHUH 33/1a4; OI[CHUBAThH BEPOSTHOCTH
[PEATTbHBIX COOBITHIA; 3HAKOMCTBO CO CIIyYailiHBIMU BEJTMUMHAMH; YMEHHUE IIPUBOIUTH TIPUMEPHI TIPOSIBIICHHS 3aKOHA OOJBITNX YUCEI B IPUPOIHBIX U OOIIECTBCHHBIX SBICHHUSIX

19. [Pemume 3a0ayy u eblbepume 0OUH NPABUTILHBII APUAHI OMEEMA |1 |1




Ha xondepennuio npuexaiau 6 yuéunix u3 lBeiinapun, 3 u3 boarapum u 6 u3 Ascrpuu. Kaxaplii u3 HUX gejiaeT HA
KoHGepeHnnu onuH Aokiaan. Ilopsamokx nokaagoB ompenessiercs: kepeObéBkoil. Haiiinre BepoOATHOCTH TOro, 4ToO
TPeTbHUM OKaXKeTcs J0KJIaX ydéHoro u3 boarapum.

1) 0,2

2) 0,5

3) 0,3

4) 0,6

20. |Pewume 3a0auy u evlbepume 00UH NPAGUILHBLI 6APUAHIT OMEEMA 2 1
B cOopHuke OmiieToB 1Mo ucropuu Becero 60 OmieroB, B 18 3 Hux BcTpedaercsa Bonmpoc no teme "Ilerp Ilepsrrii'.
HaiiquTe BepOSITHOCTH TOr0, YTO B CJIy4aiiHO BLIOPAHHOM HA dK3aMeHe OujieTe NIKOJIbHUKY T0CTaHETCS BOMPOC MO TeMe
"Tlerp [epBbrii".

1) 0,6

2) 0,3

3) 0,7

4) 0,9

[YMEHHE ONepUpOBaTh MOHATHSIMU: TOUKA, MpsSMas, TIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBIN YIoJ, CKpEIIUBAIOUINecs MpsMble, MapajuIeTbHOCTh U MEePHEHANKYISIPHOCTh
MPSIMBIX W IIOCKOCTEH, yroil MeXAy MPSMBIMH, YTOJI MEXAY NMPSAMOH M MIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH, PACCTOSTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSTHHE MEXITY
NPSMBIMH, PACCTOSHUE MEXAY IJIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh IPU PELICHUH 3a]ad M3y4YeHHBbIE (PAKThl U TEOPEMbI IIAHUMETPHUU; YMEHHE OLEHHMBATh pasMephl
00BEKTOB OKPY’KAIOIIEr0 MUPa

21. lIpouumaiime mexcm u nuuiume Hedocmarouee C1o8o IMBYTpaHHBII 1
K yroi — 310 (urypa, oopazoBaHHasi IBYMS MOJTYIIOCKOCTSAMH U MIPSMOIN MKy HUMID»

22. [[Ipouumaiime mekcm u 6blbepume 0OUH NPABUTLHBLL BAPUAHT OMEEMd 1 1
Kaxk Ha3bIBAaIOTCS MPSIMbIe, KOTOPbIE He JIEJKAT B OHOM MJIOCKOCTH U He nepecekaioresi?
CKpEIMBAIOIIHECS

COBII IAFOIIIHE

napajiebHbIe

[epIICHIUKYJISPHBIE

23. [Ipouumaiime mexcm u 6blbepume 0OUH NPABUTILHBLI BAPUAHTI OMEEM A 3 1
Kak Ha3pIBaIOTCA MPSAMbIE, KOTOPbIE JIEKAT B OHO# MJI0CKOCTH H He mepeceKaoTcs?
CKpEIMBAIOIIHECS

COBII IAFOIIIHE

napayuie/ibHbIe

TePIIEHANKYISPHBIE

24. [Ipouumaiime mekcm u 6blbepume 0OUH NPABUTILHBLI BAPUAHTIT OMEEMd 4 1
Kak Ha3pIBaIOTCS NPSIMbIE, KOTOPbIE JIEKAT B OHOIM IUIOCKOCTH U 00Pa3yIOT YeThIpe MPAMBIX yrJja?
CKPCIIUBAFOIIIUECS

COBIIA/IAFOIITHEC

napauielibHbIe

MEPIICHTUKYISIPHBIC




25.

ComnocTaBbTe NMpaBUJIbHOC ONIPEACJICHHUE, XaPpAKTEePU3yIOLIECC TCPMUH

Omnpenenenue Tepmun

A [Ceomerpuueckas ¢purypa, o0pazoBaHHas JBYMs MOTYIUIOCKOCTSIMU U TipsiMoi Mexxay | 1. |CkpermuBatoriyecs npsiMbie
HUMU
b |IBe npsmeble, Iexalire B pa3HbIX MIOCKOCTIX U HE MEPECEKAIOIINECS 'YTos MeX Iy TUIOCKOCTAMU
B |[IBe mI0CKOCTH, HE UMEIOIIHE OOIIMX TOYCK /IByrpaHHbIi yrou

I Vrom wMexay NEpHeHIWKYISpaMH, TPOBEACHHBIMU K JimHUM mnepeceuenus | 4. [lapamienbHble MIOCKOCTH
[IOCKOCTEH

no

w

3arnumTe BEIOpaHHbIE ITUQPHI IO COOTBETCTBYIOMINMU OyKBaMH:
A b B r

IA351B4I2

26.

[Kaxoe ymeepocoeHue eeproe?

He moxeT pebpo IByrpaHHOTo yria ObITh He IEPIECHANKYIISIPHBIM TUIOCKOCTH €T0 JITHEHHOTO YTJia.
He mMoryT ABE IIIOCKOCTH, EPIICHAMKYJIISIPHBIC K OXHON IJIOCKOCTHU, OBITh HE MApaJLIEIbHBIMU
He mMoryT aBe mIocKkoCTH, NEPHIEHINKYIISIPHBIE K OJTHOM MPSIMOH , OBITH MapaJlIeIbHBIMH.

27.

[Kaxoe ymeepocoeHnue eeproe?

ecm 013, a MpHUHALIEKHT o, b mpuHamiexur 3, To alb
ecim aNB=c, a-13, a npunamexur o, b npunagnexur 3 u bL-c to alb
ecim a npuHAIEKNT o, b npuHagnexut 3, alb o a3

28.

[Kaxoe ymeepoicoenue negeproe?

©CJIM OJlHA U3 JIBYX ILUTOCKOCTEH MPOXOAUT Yepe3 NMPsIMYI0, MEPICHIUKYISIPHYIO K APYrol INIOCKOCTH, TO TaKue
MJIOCKOCTH MEPIEHAUKYISIPHBI

©CJTH TUTOCKOCTH MEePIICHANKYJISIPHBI, TO TUHUHU UX TIEPeCeUeHUs EPICHINKYIISIPHA JTI000M PSMOH, JeKalei B 0THOM
13 JaHHBIX IUIOCKOCTEH

MJIOCKOCTb, IEPIECHAUKYJIISIPHAS IMHUY NIEPECeUEHUs IBYX TAHHBIX IIOCKOCTEN, EPIICHIUKYIISIPHA K KaXKI0M U3 3TUX
IUIOCKOCTEH

29.

Pewume 3a0ayy u 6nuwume 4uciogol omeem 6 noae 0jis 3anucu

IPaproOenpernbie Tpeyronbaukr ABC nu BCD ¢ o6mmM ocHOBaHHMEM HE JIeKaT B OAHOM IMITOCKOCTH. VX BBICOTHI, IPOBEICHHBIEC K
OCHOBAHUIO, PaBHBI 2CM, a pacCTosIHUE Mexkay Toukamu A u D paBHO 2\2¢m. Torna rpagycHasi Mepa AByrpanHoro yria ABCD
[paBHa

90

30.

\Pewume 3(16(1‘0/ U BRUWIUINE YUCAOBOL OMBem 8 noJjie OJis 3anuc

IPaproOenpennbie Tpeyronbauku ABC u BCD He nexar B oHOH m1ockocTd. VX BEICOTBI, TPOBEIEHHBIC K 0ocHOBaHUI0 BC,

60




[PaBHBI 2CM, B paccTOsIHAE MeX Iy ToukaMu A u D Toxe paBHo 2cM. Toraa rpagycHas mepa aByrpanHoro yriia ABCD paBha

3L

\Pewume 3a0auy u gvibepume 0OUH NPABUNbHbIU 8APUAHM OMEemd

‘-Iepes KOHIBI OTPE3Ka AB , He IIEPECCKAOIICTO IINIOCKOCTh O U TOYKY C - CEpEearHy JTOr0 OTpPE3Ka, IPOBECIACHBI
MapauICJIbHBIC IPAMBIC, IEPECCKAIOIINE INIOCKOCTD O B TOYKAaX Al, Bl ,Cl COOTBETCTBCHHO. HaﬁILHTC AJIMHY OTpE3Ka CCl, €ClIn
AA1 = 12, BB1 =6

1) 6
2) 9
6\2
02

32.

Pewume 3a0auy u ebibepume 00UH NPAGUTLHBII 6APUAHTI OMEEma

Otpe3ok AB, paBHBIli 5cM, He uUMeeT OOmUX To4YeK ¢ MIockocThio a. [lpsmble AC u BD, nepnenmukymspHble K 3TOH
TIOCKOCTH, TiepecekatoT ee B Toukax C u D cootBetcTBenHo. Haitnure BD, ecu CD = 3cm, AC = 17cm, BD < AC

34 cm

12cm

13cm

V34 cm

lem

33.

Pewume 3a0auy u nuuiume 4uciogol omeem  noie 01 3anucu
Otpe3ok AB nepecekaer Hekotopyto miiockoctb B Touke O. [Ipsmbie AD u BC, nepneHauKyssipHble K 3TOH IUIOCKOCTH,

nepecekaroT ee B Toukax D u C cOOTBETCTBEHHO.
Hatinure nmuny AB, eciu AD =6, BC=2,0C=15

10

34.

Pewume 3a0auy u nuuiume 4uciogol omeem 6 noie 01 3anucu
Otpe3ok MH He umeer oOmmx Touek ¢ 1uIockocThio a. Ilpsameie MK u HT, nepneHaukyssipHble K 3TOH IUIOCKOCTH,
nepecekarot ee B Toukax K u T coorBerctBenHo. Haiinute MH, eciiu KT =4, MK =5HT =8

35.

Pewume 3a0auy u nuuiume 4uciogol omeem 6 noie 01 3anucu
B ocHoBanuu Tetpasapa KMPH nexut Tpeyronsuuk MPH ¢ yriom H, pasusiv 90°. ITpsvas HK neprienukynspaa K

ruiockocTn ocHoBaHUs. Haiiaure paccrostaue ot Touku K o nmpsmoit MP, eciu KH = 9cu, PH = 24cm, MPH = 30°

15

YMEHHE ONEPUPOBATH MOHATHUSIMH: MHOTOTPaHHUK, CEUeHIEe MHOTOTpaHHHUKa, KyO, apajuiesienue, npu3Ma, nupamMmua, Gurypa v IoBEpXHOCTb BpaIIEHU, IIHHID, KOHYC,
nrap, cdepa, cedeHust GUTYphl BpalleHus], TUIOCKOCTb, Kacatomasics cepsl, MWIMHAPA, KOHYyca, IJIOMIaAb TOBEPXHOCTH MUPAMUJIBL, TIPU3MbI, KOHYCa, IIMITUHIIPA, TI0MIAb
cdepsbl, 00beM Ky0a, IPSMOYTOIBHOTO MapaieNien Ie/ia, MMPaMUIbl, TPU3MBL, IIHIHHPA, KOHyCa, IIapa; yMeHHe N300pakaTh MHOTOTPAHHUKH U TIOBEPXHOCTH BpAILICHHS,

WX CEYECHUSI OT PyKH, C IIOMOILBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHHUE PAaCIIO3HABATh CUMMETPHIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IPABUWIIBHbBIE
MHOI'OIPaHHUKHU

36.

ConocraBbTe n306pamelme NMPaBUJIBLHOT0 MHOTOIPaHHHUKA € €0 HAa3BaHUEM

N300paxenune Ha3panue

IA3B51B3

1




A 1. [lexcarap
b 2. |Okrasap
3. [Uxocasmp

Samuiumre BLI6paHHBIe jasit

(PpbI 0] COOTBETCTBYIOIIMMH OYKBaMH:

A

b

B

37.

ConocTraBbTe H300pakeHe MHOTOTPAHHUKA € €ro0 HA3BaHUEM

HN300paxenue

Ha3zBanue

A

1. [lIpssmast mpu3ma

A

2. [[Mupamwuga

IA3B1B2




B 3. |HakmonHas mpusMa

3armmmTe BEIOpaHHbIE IUQPHI IO COOTBETCTBYIOMIMMHU OyKBaMH:

Hatinure o0peM kKy0a, ecit pedpo paBHO 3 CM.

A b B
38. [Ilpouumatime mexcm u enuwiume Hedocmarouee cio8o MIPSAMOH 1
«[Ipu3ma siBisieTcs , eciu ee GOKOBBIE pedpa MepIeHIUKYIIIPHBI INTOCKOCTH OCHOBAHHS.)»
YMEHHUE BBIYUCIISITh TEOMETPUUECKUE BENWYHMHBI (JUIMHA, YTOJI, TJI0Iab, 00BEM, TJIONIAIh TOBEPXHOCTH), UCTIONIB3YS U3yUEHHBIC (POPMYIIBI U METOIBI
39. |Pewiume 3a0auy u gnuwiume yuciogol omeem 6 nojie 0Jis 3anucu 125 1
Hatinure o0beM Ky0a, eciiu peOpo paBHO 5 cM.
40. |Pewume 3a0auy u snumiume 4ucio8ol omeen 8 noie OJis 3anucu 27 1

41.

\Pewume 3a0auy u gnuiume 4ucio8ol omeem 6 noje OJis 3anucu
Haiigure

YMCHHE ONCPUPOBATH MOHATHUAMU: NPAMOYIOJibHAA CUCTEMa KOOpAWHAT, KOOPAWHATBI TOYKHU, BEKTOP, KOOPAMHATBI BEKTOPA, CKAJIAPHOC INPOU3BCACHHUE, YI'OJI MCKAY
BCKTOpaMH, CyMMa BEKTOPOB, IPOU3BCACHNEC BEKTOPA Ha YUCJI0; HAXOAUTh C IIOMOIIBIO N3YyYCHHBIX (I)OpMy.l'I KOOpAWHATHI CEPEANHBI OTPE3Ka, paCCTOAHUC MCIKAY ABYMSI

Hatigure qyiuHy BekTopa a (0; 9; 0) .

TOYKAMHU
42. Pewiume 3adauy u snuwiume 4uci080il omeen 6 noie 0Jisl 3anucu 10 1
Hatinure niuHy BeKTopa a (6;8;0) .
43. [Pewiume 3adauy u enuwiume 4uci080u omeen 6 noie 0Jis 3anucu 3 1
Hatinure miuHy BekTopa a (—1; 2; 2) .
44 [Pewiume 3a0auy u enuwiume yucio8ol omeem 6 noie 0Jis 3anucu 1) 1

YMEHHUE BBI6I/IpaTI) HOZIXOJIS[HII/IfI I/I3yT-IeHHBH71 METOJ IJId p€IICHUA 3a1a4U, paCliO3HaBaTb MaTEMAaTHYCCKHUEC Q)aKTBI N MaTEMATUYCCKHUE MOAECIN B IIPUPOIHBIX U O6HI€CTBCHHBIX
MBJICHUAX, B UCKYCCTBE; YMCHUC IIPUBOJUTH IIPUMCPBI MATCMATHYICCKUX OTKpLITPIfI pOCCHfICKOfI nu MPIpOBOﬁ MaTeMaTH4YeCKOMH HayKu

45.

[Ipouumaiime mexcm u 8blOepume 00UH NPAGUILHBII BAPUAHM OMEEMA

Kaxkoii ciocod ymecTeH U1 HaX0KAeHUs IO (PUTrypsl, orpaHuYeHHOol pyHKIHel 1 ocblo adcumce?
BBIUMCIIEHHE ONIPEEIIEHHOTO NHTETpasa

[pEIIEHNE CUCTEMBI YpaBHEHUI

[MOWCK KOPHEH ypaBHEHUSA

HaXO0JIeHUE IPOU3BOAHOM

1

1

46.

I Ipouumaiime mexcm u ebibepume 00UH NPAGUILHLLI 6APUAHT OMEEMA




Kak HasbiBaeTcsti (popmysia 1JIsi BBIYHCJICHHS] NepBooOpa3Hoil ¢yHkuuu (ocHOBHasi ¢opMyJsia HHTErpajbHOIO
HcuYucaeHus)?

(dopmyna HetoTona-Jlelionuna

psn Jlopana

(hopmyna [Indaropa

(dbopmyna baiieca

47. [Ipowumatime mexcm u nuuiume HeOOCMaiouee cio8o oTIpeAeTICHHBIN 1
«UTOOBI HANTH TUIOIAL PUTYPHI, OTPAaHHYCHHOMN TpaPuKoM (GYHKIIUU U OChIO a0CIIUCC, HEOOXOIUMO BBIUYUCIIUTh
MHTETpaD

48. \[Ipouumatime mexcm u enuwiume Hedocmaiowee cloo [IPOU3BOIHOM 1
«UT0OBI OIIpeAEINTH IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, HEOOXOJMMO IPOaHAIN3UPOBATH 3HAK €€ »

49. [Ipouumatime mexcm u enuwiume He0OCmMaiowjee cloo OIIpeieICHHBIH 1
« /11 HaxoxeHns o0beMa TeJla BPaIlleH!Us! HCIONb3YIOT HHTETPaD»

KPUTEPUU OLIEHUBAHUS

«OTaU4HO» — 32 TITyOOKOE U MOJIHOE OBJIAJICHUE COJIEpKaHueM yueOHOro MaTepurania, B KOTOPOM CTYJIEHT JIETKO OPUEHTUPYETCS, BIIaICHUE MOHATUHHBIM
arnmapaToM 3a YMEHHUE CBS3bIBATh TEOPUIO C MPAKTUKOW, peliaTh MPAKTHUYECKUE 3a7aud, BHICKA3bIBaTh U OOOCHOBBIBATH CBOM CyXXJIeHUs. OTandHas
OTMETKa MPEATNoIaracT rpaMOTHOE, JIOTHYHOE U3JI0KEHHE OTBeTa (Kak B YCTHOM, TaK M B MUCbMEHHOU (popMe), KadecTBEHHOE BHEIIHee 0(OpMIICHUE;
«Xopou10» — eclid CTYyICHT MOJTHO OCBOMJI YYEOHBI MaTepHall, BIaJCeT MOHATHIHBIM alapaToM, OPUEHTUPYETCS B H3yYEHHOM MaTepuase, OCO3HaHHO
MPUMEHSIET 3HAHUSA JUIS PElIeHUs] MPAKTHUECKUX 3a/1a4, TPAMOTHO M3JIaraeT OTBET, HO cofiepkaHue U (hopMa OTBETa UMEIOT HEKOTOPbIe HETOYHOCTH;
«Y10BJIETBOPUTEIbHO» — €CITU CTYJICHT OOHAPYKMBAET 3HAHWE U MOHUMAHUE OCHOBHBIX MOJIOKEHUM Y4eOHOT0 MaTepuana, HO U3jaraeT ero HermoJHo,
HEIOCJIEI0BAaTEIbHO, JOMYCKAaeT HETOYHOCTH B ONpPEAENICHHWE MOHITHH, B NMPUMEHEHUM 3HAHUM [Js pPELICHUs MPAKTUUECKUX 3a/1ad, HE YMeEeT
JIOKa3aTeIbHO 000CHOBATh CBOM CYIKJICHUS,

«HeynoB/1eTBOPUTEIBLHO» — €CITU CTYJIEHT UMEET Pa3pO3HEHHbIE, 0ECCUCTEMHBIC 3HAHMSI, HE YMEET BBIACISATH INIABHOE U BTOPOCTENIEHHOE, TOMYCKaeT
OIMOKH B OTNPEACIICHNE TOHITHH, NCKa)KaeT UX CMBICI, OECTIOPSI0OUHO U HEYBEPEHHO MU3JIaraeT MaTtepuai, He MOKET IPUMEHSITh 3HAHUS JIJIsl PEIICHUS
MPAKTUYECKHX 3a7a4; 3a MOJIHOE He3HAHKUE U HETIOHMMaHue Y4eOHOTO MaTepualia Wi OTKa3 OTBEYaTh.

KPUTEPUU OLEHKMU 110 PE3YJIbTATAM TECTUPOBAHUSA

Onenka «5» (oramuno) — 85-100 % BeImogHEHHBIX 3a1aHii OneHKa «4»

(xopomio) — 70-84 % BBIIOTHEHHBIX 3aTaHAN

Ouenka «3» (ynoBjierBoputesibHo) — 50-69 % BeImoaHeHHBIX 3a1aHui OneHKa «2»

(HeynoBJIeTBOPUTEIBHO) — MeHee 50 % BHITIOTHEHHBIX 3a/IaHUN
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